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CTPOUTEJIBCTBO U OKCIUVIYATALMA UH KEHEPHBIX "
TPAHCHHOPTHBIX CUCTEM

VIIK 624.073:624.046.2
IBOJIIOIIMOHHAS OITUMU3ALIUA CTAJIBHBIX PAM
P OTPAHUYEHMSX IO HECYIIEA CTIOCOBHOCTH

bana6un I1.10., Muponenko U.B. (kadenpa «Mexanmka)
Hayunslii pykoBouTens — 1.T.H., npod. kadenpsl «Mexanuka» Cepniuk 1.H.
BbpsiHckas rocyaapcTBeHHasi HHXXEHEPHO-TEXHOJIOTUYECKAs aKaJeMusl

Pewaemcsa 3a0aua onmumusayuu naocKux CmanbHulX pam ¢ y4emom usuyecku HeauHel-
HOU pabomsl Mamepuanos u eIUAHUA NPOOOJbHLIX CUNL HA u32ud cmepoicHeli. Munumuszupyemces
macca cmepoicHell npu yciosuu obecnedenus: 3a0anHHo2o 3anaca Hecyujeli cnocoonocmu. Ilouck
8bINOIHACMCS NYMeM I80JIOYUOHHO20 MOONUPOBAHUS HA OUCKPEMHBIX MHONCECMBAX PA3MEPOS
nonepeunvix ceueHuli cmepoichel. [lpusooumces npumep onmumMusayuu ¢ NOMOWbI0 NPeocmas-
JIAeMOU MEeMOOUKU CMATIbHOU 08YXNPOJEMHOU PAMbI.

Knroueswie cnosa: cmajlbHvle pambl, ONMUMU3IAYUA, I60IIOYUOHHOE ModeﬂupoeaHue, d)u3u—
yecKasi HelUHelHOCMb

Bonpocskl onTUMU3aLMU CTAIBHBIX CTPOUTEIBHBIX KOHCTPYKIIMA HAa OCHOBE
ABOJIIOIIMOHHOTO MOJICIMPOBaHUs M3ydanuch B psge padot [1-3]. Ilpu sToM uc-
MOJIb30BAJIUCH PACUETHBIE CXEMBI, MPEIoararlme JUHeHHO-ypyroe aedopmu-
poBaHue MarepuanoB. B Hacrosmielr pabore paccMaTpuBaeTcsi BO3MOXHOCTh OTI-
TUMAJIbHOTO TIPOCKTUPOBAHUS C TIOMONIBIO 3BOJIIOLMOHHON CXEMbl ILIOCKUX
CTaJIBHBIX paM € y4eToM (U3UYECKH HETMHEWHOTO MOBEICHUS KOHCTPYKIIUHA U OT-
paHUYEHUS 1O HECYIEeH CITOCOOHOCTH.

ITocTaHoBKa W MeTOAMKA pemieHus 3ajgaum. [loctaBuM 3agayy MUHUMU3A-
UM Macchl M Matepuana CTepKHEN pambl:

M(Y,)— min,
rne Y, (k=1,...,k,) — cucrema AUCKPETHBIX MHOXKECTB JOIyCTUMBIX 3HAYECHUH BapbHPYEMBIX

reoOMETPUYECKUX ITAPAMETPOB MONIEPEYHBIX CEUEHHUI CTEPKHEN; k, — YHCIIO TAKMX MHOKECTB.

MHoxecTBa Y, k  HAOJOKHBI YYHUTBIBATH KOHCTPYKTHUBHBIC W TCXHOJIOTHMYCCKHUC

TpeboBanus. [IpyuHuMaeM BO BHUMaHUE KOd(PUIMEHT 3amaca Hecylienl crocoo-
HOCTU K. IIpm 3TOM pacueTsl HanpsKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHHSI BapH-

aQHTOB MPOEKTUPYEMOro OOBEKTa BBHIMIOJIHSEM Ha HArpy3KH, IMOJYyUYCHHBIC MyTeM
YMHOEHUS JEUCTBYIONMUX CUJI Ha ATOT Koddunuent. [lpuaumaem ycioBue Jne-
dbopMupoBaHUs MaTEpPUAIOB B paMKax guarpamMMsbl [Ipanaris. YuyuTeiBaeM BiIHS-
HUE TIPOJIOJBHBIX CHJI B CTEP)KHSIX Ha M3TMOHBIC aedopmaiuu, 4To (pakTHUuecKu
MO3BOJISIET TPOBEPATH YCTOMUMBOCTD B IJIOCKOCTH paMbl. PacueT KOHCTPYKTUBHOM
CUCTEMBI OCYIIECTBIISIEM METOJOM KOHEYHBIX 3JIEMEHTOB. Y CJIOBUE OOECIICUECHHS
HecyIIel CIOoCOOHOCTH MPUOIMKEHHO MPUBOIUM K OTPAaHUYCHHIO MO HEIOMYIIe-
HUIO IOCTaTOYHO OOJIBIIUX TIEPEMEIIEHUN Y3JI0BBIX TOUCK.



JIns aHanmM3UpyeMOro BapuaHTa KOHCTPYKIIMU PEIIAETCS HEJIMHENHAS 3a/1a4da C
MCIIOJIb30BAaHUEM METOJIa MOCIeA0BaTENIbHBIX NMPUOIMKeHud. B nepBoil urepanuu
paccMmarpuBaeTcsl JIMHEHasA 3anada. [lanmee B kaxaod urepauuu s>1 pemaercs
CJIEAYIOIIAs CUCTEMA JIMHEMHBIX aJlre6paI/IquI<1/1X ypaBHeHI/Iﬁ

[y + [k (v oy =

s %) .
e [K ({5 } ]( — MaTpHIa KECTKOCTH KOHEYHO-3JICMCHTHON MOJICIH, ToJydaeMas C yde-

TOM CEKYIIUX MOIYJIEH YyIIPYroCTH MaTepurana, KOTOPbI€ BRIYMCIISIIOTCS HA OCHOBE HAUJEHHOTO B

o -1 -1) (s

uTepauuu s-1 Bekropa 00OOIIEHHBIX Y3JIOBBIX IEpEMEIICHUM {8}(s ); [KG( (s )})} — reo-

METpUYECKass MaTpULa CUCTEMbl KOHEUHBIX JJIEMEHTOB, BhIpaXKaeMas 4epe3 YCTAaHOBJICHHBIE B
-1

uTepanuu s-1 MpooJIbHBIE CHIIBI {N } S CTEPIKHSX; {8}(s) — BEKTOp Y3JIOBBIX Ilepemenie-

HUW, BBIYUCIISIEMBIN B UTEPALUH S; {R} — BEKTOp NPUBEACHHON K y3J1aM BHEIIHEN Harpys3KH,
YUHUTBIBAIOLIMN U3MEHEHUE CUII TSDKECTH BCIIEICTBUE BapbUPOBAHMS IAPAMETPOB KOHCTPYKIIMH.

Cxema 3BOJIONMOHHON ONTHMMH3ALMKM CTPOMTCS Ha OCHOBE Moaxoaa pado-
ThI [4], IpeycMaTpUBAIOIIETO UCIIOJIB30BAHUE CMEIIAHHbBIX MPOLEAYP CEICKUUU U
MyTallH, BCIOMOTaTeIbHON TPYIIIBI SJUTHBIX BApUAHTOB KOHCTPYKIIMH, OJHOTO-
Ye4yHOro KpoccuHronepa. [Ipu 3ToM UTepallMOHHBIA ITUKI pElIeHUs] HEIMHEWHOU
3a/layy SIBJISI€TCA BHYTPEHHUM JUJISl SBOJIIOLIMOHHOTO MOJieupoBaHusi. PacueTsl mo-
Ka3bIBAIOT, YTO MPHU ONTUMAIBHOM MPOEKTUPOBAHUHU CTAJIBHBIX PaM C MOMOIIbIO
paccMaTpUBaEeMOl METOJMKH OTCYTCTBHE M3MEHEHMH B AJIMTHOW TpyINe BapHaH-
TOB KOHCTpYKIMH B TeueHre 300-500 momynsiuii TOBOPUT O 11€JIECO00PA3HOCTU
OCTaHOBKH ONTHUMU3aLMU. JlalbHENIIEE TPOIOIKEHUE IBOITIOLMOHHOIO Ipoliecca
OOBIYHO HE MPHUBOJUT K CKOJIBKO-HUOY/b CYIIECTBEHHOMY M3MEHEHHUIO MapameT-
pOB 11 HanOoJiee pallMOHATbHBIX TIPOEKTOB. JJaHHBIN KpUTEpHUl OKOHYAHUS cueTa
MPUHAT HAMU K UCIIOJIb30BAHUIO.

Ipumep. [IpommirocTpupyemM BO3MOKHOCTH pEIM3alUM IPEaJIaraeMol me-
TOJMKYU Ha MPUMEpPE ONTUMU3AIUU JBYXIPOIETHON pamMbl (puc.l), U3roTOBICHHON
U3 MpSAMOYToJIbHBIX TpYO (puc.2). [lomaraercs, 4To0 KOHCTPYKLHUS pacKperieHa 13
CBOEH IITIOCKOCTH. MaTtepuan crepxkHel — cranb C235. BappupoBanch pa3Mepbl
MOSICOB U CTEHOK B IMONEPEUHBbIX CEYEHUSAX TPYO Mpu oO0ecreyeHun yKa3aHHOW Ha
pUCYHKE 2 cuMMeTpuu ceueHuil. [IpuHrManocs BO BHUMaHUE MOKa3aHHOE Ha pH-
CyHKe | HarpyXeHue KOHCTPYKLHMH, KOTOPO€ MOJYyYE€HO C YYe€TOM 3HauyeHHUs
K3 =1,2. JlomycTuMoe 3HaYeHUE NMepeMenieHri y3J10B M0 BEPTUKAIN U TOPU30HTA-

JIY IPUHUMAIIOCh paBHbIMHU 0,2 M.

bouto BemonHeHo 20 3amyckoB MporpaMMbl JJis JaHHOrO npumepa. Ywucio
BHYTPEHHMX ILIaroB JUIsl pacueTa BapUaHTOB KOHCTPYKIIMM B HEJIMHEHMHOW MocCTa-
HOBKe npuHHManoch paBHbM 200. Bo Bcex ciydasx MOJy4WJIOCh OJHO U TO K€
pelIeHre ONTUMU3ALMOHHON 3a7aun. JlomycTUMbIe U MOJyYEHHbIE B PE3yJbTaTe
ONTUMM3AIMU 3HAYCHHUS MMapaMETPOB MPOEKTUPOBAHUS MPECTaBICHBI B TaOIuUIIE.
[Ipu UCOIB30BaAHUM PALIMOHATBHBIX PEKUMOB (PYHKIIMOHUPOBAHUS alropuT™Ma [4]
3TO pElIeHUE AOCTUTaNOoCh Bcero 3a 120-150 BHEMIHUX uTEepanuil 3BOJIOIMOHHON
CXEMBI.



Puc. 2. Tlonepeu-

Puc.1. JIByxnpoJsieTHas pama: HOE CEUCHUC
A, B, C, D, E — 0003Ha4eHUs CTEP>KHEH CTCPXKHEH pambl
Tabnuna
Pezynomam onmumanvnozo noucka
Ob6o3Hauenue | JlomycTUMble BETMYHHBI, [Tony4deHHBIE 3HAYEHUS, MM JUISI CTEPKHS
napamMeTpa MM A B C D E
bl 200; 250; 300; 350; 400 200 350 200 200 200
h 208; 224; 240; 256; 272 224 272 208 256 208
R 11;12;13; 14 12 10 10 11 11
P 10; 11;12; 13; 14 10 13 10 12 10

BBIBOII. Pa3pa60TaHa MCTOAMUKA OIITUMHU3AINUN ITNIOCKHUX CTAJIBHBIX paM C y4C-
TOM YIIPYT O-INIACTUYICCKOTO I[e(i)OpMI/IpOBaHI/ISI Marcpuajia U BIIMAHUA ITPOJOJIBHBIX
CHJI Ha MU3rud CTCp)KHCfI. ITouck onTUMaJIbLHBIX mapamMcTpoOB I[BYXHPOHGTHOIZ pPaMBbI
ImoxkasaJjl 1O0CTAaTOYHO BBICOKYIO CTaOMJIBHOCTD PE3YJIbTAaTOB PACUCTOB H 6BICTpYIO
CXOOUMOCTDB I/ITepaI_II/Iﬁ IJIA IIPpEACTABIIICMOI'O aJIrOPHUTMaA.
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VIIK 641.534.06
UCCJEJTOBAHUE PABOTHI TA30IOPEJIOYHBIX YCTPOMCTB
BBITOBBIX F'A30BBIX IPUBOPOB ITPY U3MEHEHUM
IMMAPAMETPOB T'A3A

Bbypuesa A.C., Boromkuna M.A., I'putrs H.B. (TTB-1-11)
Hayunslii pykoBouTens — K.T.H., pod. kadenpsr TI'B Mapunenko E.E.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmompenvr  ocnosnvie ocobennHocmu  pabomuvl  UHICEKYUOHHBIX 2A308bIX 20PENOK
ObLIMOBLIX 2a308bIX NPUOOPOS. IIpusedenvl pe3ynbmamsl UCCIEO08AHUS BAUAHUSA KOHCIMPYKMUB-
HbIX pA3MepOo8 20PenKU U Napamempos 2aza Ha meniogyio MOWHOCMb 20PeKuU.

Kniouesvie cnosa: eopenka 2eaz08as UHMCEKYUOHHAS, MENI08AS MOUHOCb, 2A308030)ULHAS
cmecs, Koaghuyuenm pacxooa nepeutHozo 8030yxa,.

PaGoTa ra3oropenodHbIXx YCTPONCTB OBITOBBIX Tra30BbIX NPHOOPOB H3ydyeHa
J0CTaTO4YHO Xopoluo. [TocTaBiasieMble B LIMPOKOM aCCOPTUMEHTE T'a30BbI€ IUTUTHI U
BOJIOHArpeBaTeN M OCHAIIEHBI, KaK MTPABUIIO, HHKEKIIMOHHBIMU TOPEJIKaMU HU3KOTO
JaBJICHUS C HETIOJIHBIM MPEABAPUTENIbHBIM CMEIIEHUEM ra3a U BO3yXa, 00ecreun-
BAIOIIMMH HAJICKHYIO0 pabOTy M yCTOMUYUBOE cropanue raza. HomunanbsHoe naBie-
HUE ra3a rnepej ropesikaMu oTeuecTBeHHbIX mprubopoB — 1,3 klla, 1 HEKOTOPBIX
3apyOeKHBIX MPUOOPOB MOXKET OBITH HECKOJIBKO BbILIE, HO He Ooinee 2,2 klla [1]. B
CBSI3M C THM IPHUCOEIUHEHUE KUIbIX JIOMOB K CETH TazopaclipejesieHus 0e3 a0-
MOJIHUTEIBHBIX PEryISATOPHBIX MYHKTOB pa3pelanoch TOIbKO B CiIy4ae, eCiu JaB-
nenue B cetu He npesbimaer 3,0 klla. T.e. K ceTu ra3onpoBOAOB HU3KOTO JIaBIie-
Hus. [2]. OqHako BHECEHHBIC M3MEHEHUS B HOPMATHBHYIO 0a3y B ra30BOW OTpaciu
MpeaycMaTpPUBAIOT HE TOJBKO YBEIMUYEHHUE JABJICHUS B paCIpeAeIUTEIbHON CeTH
ra3zornpoBoioB Hu3koro gasienus g0 0,1 MIla (100 kIla), Ho u oTMeHYy orpaHuue-
HUS JaBJICHUS ra3a B TOUKE BPE3KHU B paclpenesuTeNbHbIA ra30IpoBO] OTBETBIIEC-
HUS Ta30MPOBOJIA K >KWIIBIM AoMaM [3]. B ¢Bsi3u ¢ 3TUM mpesicTaBisieT MHTEPEC Uc-
CJIEIOBaHUE COXpPAaHEHUs TPEOYEeMbIX XapaKTEPUCTUK Ira30rOPEOUYHbIX YCTPOUCTB
MIPU U3MEHEHUHU YCIOBHUM UX PaOOTHI.

Cornacao I'OCT [4] ra3zoBasi ropeiika — 3TO YCTPOMCTBO, o0OecreunBaroiee
YCTOWYMBOE CTOpaHHUE TOIUIMBA U BO3MOXHOCTb PETYIMPOBAaHMS Ipoliecca rope-
Hus. PaccmoTpuM razoropenoyHble yCTpoicTBa Ha ipuMepe. B ropenkax qaHHOTO
THUIA BO3/IYX HHKEKTUPYETCS 32 CUET SHEPTUU ra30BBIX CTPYH, BBIXOASIIUX U3 OJI-
HOTO WJIM HECKOJBKHUX comelsl. B ObITOBBIX T'a30BbIX MpHUOOpPAX, Ta30BBIX IUIMTAX U
BOJIOHArpeBaTeIsiX, IPUMEHSIOTCS OJJHOCOTIOBBIE TOPETIKH, B KOTOPBIX CTPYS rasa,
MOCTYMAIOIIET0 U3 Tra30IpoBOJa MO/ JaBIeHUEM, BRIOpAChIBAETCS U3 COILIa MaJlo-
ro IMaMeTpa ¢ I0CTaTOYHO OOJIBIION CKOPOCTHIO, B PE3YNIHTATE YETO B HHIKEKTOPE
CMECHUTENsI CO3/1aeTcsa pa3pekeHHe. 3a CUeT Pa3pekeHUs OKPYKAIOMIMK BO3IYyX
M0J/ICACHIBAETCA B TOPEJIKY U MPHU JIBUKEHUH BIOJIb CMECUTENS] CMEIIUBAETCS C ra-
30M. ['a30BO3yIIHASL CMECh POXOIUT Yepe3 Topiio cMecutens (y3Kast 4acThb), Bbl-
paBHUBAIOIIEE CTPYIO CMECH, U TIOCTYIMAET B €r0 PACUIUPSIOUIYIOCS YacTh — JTu(-
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¢y30p, 1€ CKOPOCTh CMECH CHMKAETCs, a JaBieHue Bo3pacTaet. [locie nudpdyszo-
pa ra3zoBO31yIIHAsA CMECH B KOJUIEKTOP C OTHEBBIMU OTBEPCTUSAMHU, BBIXOISI U3 3THX
OTBEPCTUM, Ta30BO3AYIIHAS CMECh CropaeT B BHJE MaJEHbKUX Toiay0oBaTo-
¢uoneToBbIX (haKeIOB ¢ BHYTPEHHHM KOHYCOM 3€JIEHOBaTO-roiyboro nsera. B
MHKEKIIMOHHBIX TOPEIKAX HU3KOrO AaBJICHUS Yallle BCETO MHKEKTUPYIOETCS TOJIb-
KO 4acTb BO3[yXa, HEOOXOIUMOIO JJil TOPEHHUS, KOTOPbII Ha3bIBAIOT MEPBUYHBIM.
OcTanpHON BO3yX — BTOPUYHBIM — IMOCTYNAET B 30HY TOPEHHUS 32 CUYET KOHBEK-
uuu B atMocdepe. ['opesiki HU3KOTo JaBiIeHUs MOTYT paboTaTh 0€3 creluanibHbIX
CTaOMIIM3UPYIOLIUX YCTPOUCTB. Bece MHKEKIIMOHHBIE TOPENKH CaMOPETyJIUpYEMBIE,
T.€. KOJIMYECTBO II0CACHIBAEMOI0 BO3yXa 3aBUCUT OT JaBJICHUA ra3a.

Ha nmpumepe MHXEKIIMOHHOW Tra30BOM ropeikud ObITOBOM ra30BOM IUIMTHI pac-
CMOTpPHM, HACKOJIBKO U3MEHUTCA €€ TENI0Bas MOUIHOCTh MPU MOBBILIEHNUN AaBJIe-
HUA 10 3HAYEHUH, pa3pelIeHHbIX B aKTyanu3upoBanHoi penakuun CHull [3].

TemoBas MoutHOCTH, KBT, ra30Boii ropenku paccuuTbiBaeTcs mno popmyde [1]:

2P,
0, = fu -wf—p“jé Oy »

re f — MIoNaab BEIXOJHOTO COTLIA, M L — ko3 duiment pacxona; Py, — U30BITOYHOE JaB-
nenune nepexa ropenkoi, Ila; p— mI0THOCTH rasa, Ko/M ; Oy — HM3IIas TemioTa CropaHus,
KK/

Hac HHTCPECYCT OTHOCUTCIIBHOC U3MCHCHHC TEIJIOBOM MOIITHOCTH, HC3aBUCH-
MO OT THUIIOPAa3MEPOB TOPEJIOYHBIX ycTpoicTB. [loaToMy B hopmyny niis pacuera
HE TIOACTABJISJIMCh KOHKPETHBIE 3HAUYCHUS TLIONIAAM comesl U KoddduiueHTa pac-
X0J1a, ITH MapaMeTphbl OCTaBJICHBI B PE3YJIbTUPYIOIIUX 3HAUCHUIX B BUJE OYKBEH-
HBbIX 0003HaueHui. PacueTsl MPOBOAMIUCH JJISI IPUPOJTHOTO Tra3a HECKOJIBKUX Me-
CTOPOXKICHUH, C PA3JIMYHOM TEIUIOTOW CTOpPaHUs, PE3YJIbTAaThl PACUETOB ITPEICTAB-

JIEHBI B TAaOJIHUIIE.
Tabnuma
CpCl@H@Hl/le menﬂoeoﬁ MougHoCcmu 6blm06blx 2a306blX 2OPEIOK NpuU CoICUanUuU eca306 pasHoco
cocmasa U UBMEeHeHUuu ()aeﬂesz, niomHocmu u HI/BWQMV menjiomul cCCOpanusl

JaB- TennoBas MOITHOCTh, KBT
nenue | Bykreuickoe ['ybxuHCcKOE VYpenroiickoe Cesepo- ApKTHUecKoe
rasa, | MECTOpPOXIE- | MECTOpPOXKIe- MECTOPOXK]Ie- YpeHroiickoe MECTOPOXK]Ie-
klla HUE HHE HHE MECTOPOXK/IE- HHE
p=0,84 KF/M3, p=0,74 KF/M3, p=0,87 KF/M3, HHE p=0,74 KF/M3,
0" =37.84MJ1 | Q7 =35,03MIl | O"=41,56MJ | p=0.73 kriv’, | O” =34 60MJ
KM KM KM Q; =35,52MJ1 | /™’
KM
1,3 18583 fu 18330 fu 20055/ 18712 fu 18104 fu
30 36928 fu 36422 fu 39853 fu 37184 fu 35975 fu

PCBYJIBT&TBI IMOKAa3bIBAIOT, YTO U3MCHCHUC HABJICHUA IPUBCACT K YBCINYCHUIO

TEIJIOBOM MOIDHOCTU TOPCJIKH IIPUMCPHO B 2 pasa. 9TO MOXKET CTaTh HpI/I‘II/IHOﬁ
YBCIIMUCHUA PA3MCPOB 30HBI TOPCHUA, IMOABJICHHA <OKCJITBIX A3BIKOB)» B IINIAMCHH,
SABJAOIMIUXCA ITPU3HAKOM XUMHUYCCKOT'O HCIOXKO0Tda, U PC3KOMY YBCIIMYCHUIO BPCI-
HBIX BCHICCTB, IMOCTYIAIOMINX B IIOMCUICHUC KYXOHb C IIPOAYKTAMU CrOpaHUs. Bo
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n30eKaHue 3TOr0 HEOOXOIMMO IMEPECMOTPETh KOHCTPYKTUBHBIE pa3Mephbl rope-
JIOYHBIX YCTPOMCTB.

PaccmoTpuM, Kak M3MEHUTCA TUAMETP ra30BOTO COIUIA NIPU YBEIWYEHUH J1aB-
JIEHUA Ta3a JJs COXPAHEHMS TEIJIOBOM MOLIHOCTH TOpenKH. JlJIsi MHKEKIMOHHBIX
rOpeJioK IMaMeTp Ta30BOro coruia onpezensercs no gopmyne [5]:

2 — " P °
QHz Pz'pl

rae di, d> - amameTp ra3oBoro coruia, mm; P, P, - u30bITouHOE NaBiieHne nepen ropenkoi, Ila;
p1, P2 - IVIOTHOCTH Iasa, KO/M; O, - Hu3Imas TemIoTa Cropanus, M/,

IloacTraBuM 3HA4YEHUSA MAPaMETPOB MPUPOAHOrO ra3a CpeJHEro COCTasa, IPHU-
HUMasi JUaMeTp ra3oBOro CoIla, COOTBETCTBYIOIUIN ropenke padodero crosia Obl-
TOBOM ra30BOM IJIUTHI ¢ HOPMaJIbHOM TeruioBoi MotHocTH (1,9 kBT):

J. :4.\/35,03 .\/0,1013-0,74 _o8.
35,03 0,4-0,74

CJICI[OB&TCJIBHO, IIpHu YBCINMYCHHUHN HNABJICHUS T'a3a IICPCA FOpGJ’IKOﬁ H€06XO,Z[I/I-
MO YMCHBIIWUTb AHAMCTP Ia30BOI'o COILIaA, T.C. q)aKTI/I‘IeCKI/I HN3MCHHUTL KOHCTPYK-
TUBHBIE pa3Mepbl rOpeslouHoro ycrpoiictBa. Takum o06pa3zom, W3 MPUBEIECHHBIX
pacyeToB cieAyeT, YTO MPHU yBEJIMYEHUHU JABJIEHUS ra3a nepeja npubopoM yBeNH-
YUTCs TCIUIOBAA MOIIHOCTDL T'OPCJIKHW U CKOPOCTH BBLICTA FaSOBOSI[YHIHOﬁ CMCCH,
4TO IPHUBCACT K HCO6XOI[I/IMOCTI/I CTa6I/IJII/ISa]_II/II/I IUIaMEHHU Ta30BOU TrOpCJIKKu U yC-
TAaHOBKC MHANWBUIYAJIBbHBIX pel“y.IISITOpOB-CTa6I/IJII/13aTOpOB AaBJICHUA MICpC OJHHUM
npruOOPOM WMJIM TPYIION ra30BbIX NpUOOPOB (ra3oBas IIIMTA U TEIJIOTEHEPATOp) U,
B KOHCYHOM HUTOTIC, IMPUBCACT K 3HAYHUTCIIBHOMY YAOPOKAHHUIO BCEH CHUCTEMBI ra-
30MOTPEOICHHUS.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. Mapunenko E.E. I'azocnaGxkenue: yu. [locobue / E.E. Mapunenko, T.B. Edpemosa.
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2. CHulI 42-01-2002. I'a3opacnpenenurenbHblie cuctembl. M.: ['occtpoit PO, 2003.

3. CII 62.13330.2011. I'a3opacnpenenuTenbHble CUCTEMbI. AKTYalIU3UpOBaHHAs PEeIaKLus.
M.: T'occrpoit PO, 2011.

4. TOCT 17356-89 (2005). I'openku ra3oBble, KUIKOTOIUIMBHBIE W KOMOWHHUPOBAHHBIE.
Tepmuns! u onpenenenus. M.,2010.
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VIIK 330.13:696.2
S3KOHOMMYECKHUE ITOKA3ATEJIM CTPYKTYPHBIX
MOJAPA3JIEJIJEHUH NPEJAIPUSITUN T'A30BOM OTPACJIN

Hy6auesa JI.B., Ilnyxxnukosa A.A. (TI'B-1-12)

Hayunslii pykoBouTens — K.T.H., pod. kadenpsr TI'B Mapunenko E.E.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
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H3yuenvr HopmamusHvle OOKYMEHMbL NO IKCNIYAMAYUU U MEXHOLOSUYECKOMY 0OCIYHCUBA-
HUIO 2a306020 0bopyoosanus. Cocmasien nepeueHv pabom, KACarowuxcs npoyecca noCmaeKu
2aza nompeoumensm, U paccuumana cCmoumMocmys Kaxcoou u3 Hux. Beinoanen conocmaeumens-
HbIU AHANU3 CIMOUMOCTU PAOOM NO MOHMAXMCY U IKCHIYAMAYUU 2a30Npo8oooti U 2a3o0b0py0o-
8aHUSL.

Knrouesvie cnosa: 2azonpoeod, easoucnonvzyioujee 0b6opyoosanue, mexHu4eckoe 00CayHCu-
8aHue, NPauc-1ucm.

B ycnoBusix pactynield KOHKYpEHIIMM Ha PBIHKE YCIYr IO NMPOEKTHUPOBAHUIO,
MOHTaQXXY M IKCIUTyaTallMd ra30IpOBOJOB U T'a30BOr0 00OPYIOBaHUS CTAHOBUTCS
aKTyaJIbHBIM OIpEJETICHHE ONTUMAIbHOM CTOMMOCTH OTAENIbHBIX BHIOB PabOT U
UX KOMIUIEKCOB, OCOOCHHO JIJISl MAJIbIX M CpeAHUX npeanpustuii . C o1HON cTOpO-
HbI, €CTECTBEHHOE CTPEMJICHHE K YBEJIMUYEHUIO MPUOBUIA MPEANPUITHIA MPUBOIUT
K YBEJIIMYEHHIO LIEH HAa OKa3bIBa€MbIE€ YCIYTH, HO, C APYrOil CTOPOHBI, LMIMPOKOE
MpeaSIoOKeHHE MOJOOHBIX YCIAYr ApYrUMU (pUpMaMu U OPEANPUSATHIMU JUKTYET
HEOOXOIUMOCTh CIEPKUBAHUS POCTA IIEH Ha YCIAyru. B cBsi3u ¢ 3TUM mpocMartpu-
BaeTCsd HEOOXOIUMOCTh TIIATENBHOIO OOOCHOBAaHHUS NMPU COCTaBICHUU MpEHCKY-
paHTa 1eH Ha padoThl MO ra3udukanruu 0oOBEKTOB U SKCIUTyaTallid CMOHTHUPOBAH-
HOT'O Tra30UCIONb3YyIolero o0opyanoBanus. B Hacrosiee BpemMsi CTOMMOCTb padboT
[0 MOHTAQXXY M JKCIUTyaTallUM Tra30MPOBOJHBIX CUCTEM OINPENEIAETCS C UCIOJIb30-
BAHUEM HECKOJBKHX IOKYMEHTOB: ['0CyAapCTBEHHBIX AIEMEHTHBIX CMETHBIX HOPM
(I'SCH), ®enepanbubix U TeppUTOpUANIBHBIX €JUHUYHBIX PACLIEHOK Ha CTPOH-
tenbHble paboThl (PEP u TEP cooTBeTCTBEHHO), OTpacieBble HOPMATUBHbBIE AKTHI,
BBEJICHUE KOTOPBIX AATUPYETCS HAYAJIOM TEKYIIETO CTOJIETHUS, 4 TAKKE C UCIOJb-
30BaHUEM MPOTPaMMHBIX CMeTHbIX TNpoaykToB (['pana-Cmeta). Ilocnenytromiee
M3MEHEHHUS] CTOMMOCTU pabOT MHAECKCUPYIOTCS €XKEKBAPTAIbHO KOPPEKTHPYIOLIHU-
Mu ko3 dunrentamu. HeynoO6CTBO Moib30BaHUS HEKOTOPBIMU U3 MPHUBEACHHBIX
BBILIE JOKYMEHTOB, Hanipumep, ' DCH, cocTonut B TOM, 4TO NPUBOJUMBIE B HOPMAX
paboThl 00bEIMHEHBI B YKpYITHEHHBIE 0JI0kH. Ha mpakTuke mOCTOSHHO BHEAPSIOT-
Csl HOBBIE TEXHOJIOTMM C IPUMEHEHUEM COBPEMEHHBIX MaTepuajioB U o00pyJaoBa-
HUSA, U TEXHOJIOTMYECKHE IMPOLIECCH MOTYT yIpouiateca. B mpouecce skcrryara-
MM Ta30IPOBOJOB W Ta30MCIOJIb3YIONIETO 000pPYJ0BaHUSI NMPUMEHEHHE HOBBIX
MaTepHaioB U COBPEMEHHOr0 000pYyI0BaHUs 00JIeT4aeT dKCIUTyaTalui0 U MPUBO-
JIUT K CHUYKEHHIO 3aTpaT Ha TEXHUYECKOEe 00CITyKUBAaHUE U PEMOHT.

B 3agady Hamumx MccleIOBaHUN BXOJWIIO: U3YUYEHHE BBIIICHA3BAHHBIX JOKY-
MEHTOB; J€TaJbHOE U3YUYEHUE TEXHOJIOTMU CTPOUTEIBCTBA Ta30MpPOBOJOB U MOH-
Ta)ka Ta30MCHOJb3YIOIIEr0 000pyAOBaHUSI ¢ pa3OMBKOIl Ha OTIENbHBIC JTAlbl U
ONEpALNH; U3YYEHUE OCHOBHBIX OINEPALM 110 IKCIUTyaTallMy Ta30BOTO XO35MCTBA;
BBIOOpP KOHKPETHBIX paboT; COCTaBiI€HHE NpPEHCKypaHTa CTOMMOCTH paboT st
KOHKpPETHON (hUpPMBbI, BBIMOJHAOMEH padoThl. BaXHOCTH COCTaBIEHHOrO Hamu
npeiicKypaHTa 3akiiroyaercs B ToM, uyTo nporpamma ['pana Cmera pa3paboTtaHa Ha
0a3e CTPOUTENBHOIO YIpaBICHUS KaK PEeCcypc sl OLUEHUBAHMS U OIpPEACIICHUS
00BeMOB pabOT B CTPOUTENIBCTBE, U1 HE MOKET OBITh MCIOJIb30BaHA B JKCILTyaTa-
nuu. JT1a nporpamma Obuia coznana B 1999 r., ¢ Tex nop u3HayaiabHO 3a7105KEHHBIE
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[IEHBl HE U3MEHSJINCH, €KETOTHO OOHOBIISETCS JHUIIb WHACKCAIHS, TIO9TOMY ITO3HU-
uu ['pang CMEThl YKPYITHEHHBIC U Ha CETOIHAIIHUIN JIEHb SIBIISIOTCS yCTapEBIIH-
MU. V3 BCero BhIIIE TEPEYNCIEHHOTO MOXHO CKa3arh, 4To I'pann Cmera He OTO-
OpakaeT MOJHOM U JOCTOBEPHOM MHPOpMAIUU TT0 00bEeMY PadOT, KOTOPKIM HEOO-
XOJMMO BBITIONHUTH B XOJ€ AKCIUTyaTaI[Ml T'a30MPOBOJOB M T'a30MCIOIB3YIONIETO
obopynoBaHus. ABTOpaMu pa3padoTaH MmepevyeHb paboT, a TAaKkKe COCTaBJICH Mpei-
CKYpaHT B COOTBETCTBUM CO CpEHEH 3apaOOTHOM IJIaTOM IO ra30BOM OTpaciu B
Bonrorpazackoit o6mactu (o cocrosauto Ha 2014-15 r.). B npemyaraemom mpeii-
CKypaHTE YYTCHBI HOPMBI U TPeOOBaHUS HOPMATHBHBIX JOKYMEHTOB, KOJIHYECTBO
3aHATHIX B MPOU3BOJICTBE JIIO/IEH (10 BHIAaM paboT) U PacCUYUTaHBI HOPMBI BpeMe-
HU, TaKXe OMpe/iesIeHa CTOMMOCTh ¢ ydeToMm (onna omnatel Tpyna (POT), nHa-
KJIQJIHBIX PAcXoll0B M IMiaaHOBBIX HakoruieHuid. HJIC B pacuerax OTCYTCTBYeT, Tak
KaK JaHHBIA HAJIOT MOXET MEHSATHCS M HACUMTHIBACTCS HA KOHEUHBIN pe3ylbTaT
CMETHOM CTOMMOCTHU 10 BUJaM paboT. [lepedenb paboT 1Mo 0OCIYyKUBAHUIO U DKC-
IUTyaTallMd TEIUIOTEXHUYECKOTO 000PYI0BAaHUS OTIMYACTCS MPOCTOTON M HATJISII-
HOCTBI0. 3Hasl TEXHOJIOTHIO MCIIOh30BAHMS Ta30BbIX YCTAHOBOK, JTIOO0W WHIKEHEP-
TEIUTOTEXHUK WU Ta30BUK CMOXET PaCCUMTaTh CTOMMOCTH 10 BHUIAM TpeOyeMbIX
pabot. Jlns co3maHusl JAHHOTO MpeCcKypaHTa HEOOXOIUMO BIAJETh 3HAHUSIMH O
TEXHOJIOTMHM TIpoIlecca TOCTaBKM Ta3a moTpeburensm. Hamu Obiia oxBaueHa
OonpIas 4acTh TEXHOJOTHYECKOTO Ta30BOr0 00OPYIOBAHHMS, HCIIOIH30BAHHOTO B
CTPOMTEIBCTBE CETEH rasopacmpezesieHus: 1 razonorpednenus. Cxemsl moTpedie-
HUS ra3a pa3paboTaHbl B COOTBETCTBUHU C TEXHHUYECKHM DPETIAMEHTOM, PEKOMEH-
JAIMsIMA TIOCTABIIUKOB Ta30BBIX YCTAHOBOK JJISI TPUMEHEHUS B COBPEMEHHBIX
cxeMmax mpoekrax. Hike mpuBOAUTCS METOIWKA BHIMOITHEHHUS PabOThl IO (HOpMHU-
POBaHUIO MPEHCKypaHTa CTOMMOCTb OCHOBHBIX PaboT.

1. Ha ocHOBaHMM 3aKOHOAATENHHBIX W HOPMATHBHBIX JOKYMEHTOB, IEHCT-
BYIOUIUX Ha Tepputopuu Bonrorpanckoi o0nacTv, HaMu OblUT cOOpaH MaTepual,
HEOOXOAMMBIN JIJISl pacyeTa CTOMMOCTH OTIEIBHBIX paboT. B mpeiickypaHT Ha yc-
JYTH Ta30BOTO XO3SWUCTBA BKIIOYCHBI: CTPOUTEIHHO-MOHTAXHBIC Pa0OTHI, MyCKO-
HaJa0uHbIe PabOTHI, MPUEMKaA U BBOJ B DKCIUTyaTaIlI0 OOBEKTOB ra3opacipesie-
JUTETFHOW CHUCTEMBI; TEXHHUYECKUN HAA30p 332 CTPOUTEIHCTBOM; MOHTaX M JKC-
TUTyaTalusi HApY>KHBIX CTAbHBIX U MOJMAITUIICHOBBIX Ta30MPOBOIOB, apMaTyphl U
COOpPY)KCHHI; MOHTaX W JKCIUTyaTanus razoperyistopHbix myHkros (I'PIT), raso-
perynsaTopHbIX ycTaHoBOK (I'PY) m mkadHBIX Ta30peryasTOpPHBIX MyHKTOB; MOH-
TaXX W IKCIUTyaTalusi BHYTPEHHUX Ta30MpPOBOJIOB, Ta30MCIIOIB3YIONINX YCTAHOBOK
¥ Ta30BOr0 000OPYAOBaHWs MPOM3BOACTBEHHBIX 3[aHUI, KOTEIBHBIX, O0IIECTBEH-
HBIX 3/IaHU{ TMPOU3BOJICTBEHHOTO HA3HAYCHHS; MOHTAX M IKCIUTyaTalllsi BHYTPEH-
HUX Ta30IIPOBOIOB U OBITOBOTO ra30BOT0 00OPYIOBAHHS aAMHUHHCTPATHBHBIX, 00-
IIECTBEHHBIX HEMPOM3BOJACTBEHHOTO HA3HAYCHUS U JKWIBIX 3JIaHUH; Y4eT pacxoja
raza; HHCTPYKTaXX JOJDKHOCTHBIX JIUI] M IOTpeOuTeNel rasa.

2. C ucnoiap30BaHEM HOPMATHBHBIX IOKYMEHTOB U MporpaMmel ['parn-Cvera
JUTSL KQX0TO BUA paOOT MBI IPOCTABMWIIM TPYA03aTpaThl (Uei/dac), TO €CTh OIpe-
ACIWIA BpeMs, HEOOXOIMMOE /JIsi BBITIOJHEHUS KaXXA0W Mo3uiuu. Bee BUIBI pa-
00T OBUTH TMOAPA3JEICHBI MO CICAYIOUUM pas[eiaM: CTPOUTEIbHO-MOHTaKHBIC
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paboThl; paboOThl IO OOCTYKUBAaHUIO BHYTPU JIOMOBOTO Ta30BOT0 00OPYIOBAHMS;
paboThl MO OXpaHEe OKpYKalolleh cpelbl U TeXHUKe 0e30macHOCTH; paboThl aBa-
puitHo-qucneTyepckoit ciayxObl. [IpemnoxenHas knaccudukamus HeoOXoauma
st GOpMHUPOBaHUSL OTAEIBHBIX pabouux Opuraj (Hampumep, Opurazna oOCITyXu-
BaHUS BHYTPHUJIOMOBOrO Ta3zoBoro obopynoBanus (BIAI'O) nomkHa cocTosiTh U3
Mactepa BJII'O, nByx ciecapeit o 3KCITyaTallid U BOJIUTEIIS ).

3. Ilocne onpezaenenust KOJM4YecTBa paOOTHUKOB B KaXKJ10M Opurajzie aBTopamu
OB MPOU3BEJEH SKOHOMUYECKHUM pacueT AJis OmnpeaeieHus HOpMaTUBa CTOMMO-
CTH OJIHOTO Yaca Ha OJTHOTO YEJIOBEKa.

Paccmotpum pacuet Ha npumepe Opurajbl mo odcayxuBanuto BAI'O. Tlpuns-
Thl CpPEIHUE CTATUCTUYECKHE JaHHbIC MO 3apabOTHOM IUIaTe MO ra3oBOM OTpaciu
kareropuii pabotHukoB ydyactka BJII'O; paccuurtana oOmias cpennss 3apadboTHas
miata JaHHOM Kareropuu; 3apa0oTHas IUlaTa JIMHEWHOTO  MHXEHEPHO-
TEXHUYECKOro paboTHUKa, anmnapara ynpaslieHus nepconaioM. [Ipu cpenneit dnc-
JIEHHOCTU paOOTHUKOB Ipeanpusitus 10 150 yenoBek HOpMaTUBHAS YHCIEHHOCTb
BBIIIEYKA3aHHOM KaTeropuu coctaBiiieT 12 dvenoBek. [lomydeHHble pe3ynbTaThl
pacyeToB, BKIIOYAsi UTOTOBbIE HOPMATHBBI TPYAO3aTpaT U YAEIbHOU CTOMMOCTH,
ObUTM OopopmIIeHBI B TaOJIMYHOM BHE. B pe3ynbraTte paboThl Mbl MONYYHIH J10C-
TOBEPHbBIE JJAHHBIE O CTOUMOCTHU palOT IO 3KCIUTyaTallud U TEXHUYECKOMY 00cCIy-
KUBAHUIO 000pylnoBaHUsA Ha TeppuTopun Bonrorpanckoit obnactu. PazpaboraH-
HBIM MPEeNCKypaHT 1IeH Ha BBIMOJHSAEMbIE pabOThl OCHOBaH HAa HOPMATUBHOM J10-
KyYMEHTAllMHd U MOJHOCTBIO COOTBETCTBYET COBPEMEHHBIM TPEOOBAHUSIM, SIBISIETCS
MaKCHUMaJIbHO TPHUOJMKEHHBIM K ONTHUMAJIbHBIM paclieHKaM, HO B TO K€ BpeMms,
IIPU CPABHEHHUH C IPYTUMU OpraHU3aLUSIMU KOHKYPEHTOCIIOCOOHBIM.
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Paccmompeﬁbl ocobennocmu NpUMeHRerusl, npeumyuiecmea u Heo0oCmamKu 2a306blX KOH-
6EKMOPO6 6 Kadvecmee UCMOYHUKA CUCmeMbl OMONJIEHUAL.
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Knroueswie cnosa: eazoswvie KOHBEKMOopbl, He3a68UCUMbBLU 0602p6661m€ﬂb, ecmecmeeHHAasl KOH-
6EKYUAL, nptu()umerbHaﬂ KOHBEKYUAL.

["a30BBIif KOHBEKTOP SABJISAETCS aBTOHOMHBIM 000OTpEBaTEIbHBIM TPUOOPOM, pa-
OOTaloIMM HAa OCHOBE PEKYNEPATUBHOIO TEIJIOOOMEHHMKA, IJI€ MOTOK BO3AyXa
o0OorpeBaercs NMPOAYKTaMH cropaHus rasza. [Ipu 3ToM mpoayKThl cropaHusi BhIXO-
IST 4yepe3 TpyOy ApiMoxojia. ['a30Bbie KOHBEKTOPHI MOT'YT paboTaTh WM Ha MpH-
POJIHOM Ta3e, WK Ha CKUKEHHOM NponaH-OyTaHe.

VY aneHue npoayKTOB CrOPaHUS MOXET IPOUCXOAUTH IPU IIOMOLIU €CTECT-
BEHHOHM TAT'M 4Yepe3 AbIMOXOJ WIM KOHBEKTOPBI, KOTOPBIE OCHAILECHBI 3aKPBITOU
Kamepou cropanus. [IpOMBINIIEHHOCTHIO BBIITYCKAKOTCS Ia30BbIe KOHBEKTOPHI C
€CTECTBEHHOM (CaMOIMPOU3BOJILHOE MEPEMEIIEHNE HUKHUX, HAIPEeBAIOIIUXCS CIIO-
€B BBEPX U OCEJJaHUE XOJOJHBIX CJIOEB JJIsl MOCJIEAYIOIEro HarpeBaHus) U MpUHY-
IUTENbHON (TrOopsSYuil BO3yX HArHETAeTCs BEHTHJIATOPOM) KOHBEKUMEH. ['a30BbIi
KOHBEKTOp, paboTarouuii Ha CXKMKEHHOM Ta3e, Ha JaHHOE BpeMs MAEalIbHO MOJI-
XOIUT JJI1 MECT, T/I€ OTCYTCTBYIOT Ta30MPOBOABI IMPUPOJHOIO ra3a. 9TO MOTYT
OBITh Trapaku, JauM, 3aropoAHbIE JoMa, CKIaabl U moacoOku [1]. ['a30Bbie KOHBEK-
TOpPbI HAaXOJAT Bce OoJbllee MpUMEHEHHE Onarofaps IMIUPOKOMY Py HPEUMY-
miecTB [2]: UX MOXHO YCTaHaBIIMBaTh, MPAKTHUYECKU B JIIOOOM IMOMELIEHUH, 0e3
OTPaHUYEHUs M0 IUIOLIAAN; OHU JOCTATOYHO KOMIAKTHBI, K TOMY K€ JU3alH 3TUX
OTONUTENBHBIX TPUOOPOB JOBOJILHO pa3HOOOPa3eH U XOPOLIO BIHCHIBAETCS B 00-
LM MHTEPbEP MOMELICHUS; U1 MOHTa)Xa HE HY)KHO YYUTHIBATH PACIIOJIOKECHUE
TpyO OTOMJIEHUS, UX YKIOH M 3aBUCUMOCTb MPUOOPOB OTOIUICHMS APYT OT JIpyra,
Kak B Cilly4ae C BOASHBIM OTOIUIEHMEM. MOHTaX IMPOU3BOAUTCSA OYEHB JIETKO; OTO-
[IJICHUE IIPU ITOMOILM I'a30BbIX KOHBEKTOPOB HE 3aBUCUT OT CMEXKHBIX ITIOMEILICHUN;
ycTolunBhl K 3aMep3anuto; 1o KIIJ] HekoTopbele MOAENN MPEBOCXOAST ra30BbIE
KOTJIbI MOCieHUX Moaudukanuid. Ho npu permieHuu ucmnoiab30BaTh ra3oBble KOH-
BEKTOPBI B KAUECTBE MCTOYHUKA OTOIUICHHS] HEOOXOJUMO YUUTHIBAThH CJIEIYIOLIUE
HEJIOCTATKA: UMM MOXKHO OTaIlJIMBAaTh TOJBKO OJHY OTACIBHO B3ATYK) KOMHATY;
HEJIb3s MCIIOJb30BaTh I HarpeBa BOJbI; TEIUIONPOU3BOAUTEIBHOCTH OBOJBHO
orpannyeHa. OCHOBHasi Macca arperaToB MMEKT MOUIHOCTh OT 2 a0 7 kBT; He
KOMIIAKTHBI, KaK BOJSIHbIC PAIUATOPBI, U UX HEBO3MOKHO J1IEMAaCKUPOBATh.

Hecmorpss Ha HemocraTtky, ra3oBble KOHBEKTOPHI 3aHMMAKOT JOCTATOYHO
OOJIBIIYIO HUILY B JMHEHKe ra3oBbIX 000rpeBaTeIbHbIX MpHOOpOB. ['a30BbIe KOH-
BEKTOPBI SIBJISIOTCS HE3aBUCHMBIMU O0OTpeBaTEsIMU, MPEACTABISIONIMMU PEalb-
HYIO aJITEPHATUBY TPaAULUMOHHBIM cHcTeMaM OTOIUIEHUsA. C MPUMEHEHUEM 3THUX
npuOOpPOB AOCTATOYHO JIETKO pelIaeTcs npoljaemMa OTOMICHUS HEOOIbIINX IOMe-
nieHuit 6e3 ycTpoicTBa CUCTEMBI C BOASHBIM TEILNIOHOCUTEIIEM.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. Paguatopel. OcHoBHBIC BUIBL. Pexxum noctyma: http:// www.mediaterra.ru.
2. I'a30BBI€ OTONMHTENBbHBIE KOHBEKTOPHI. Pexkum moctyma: http://remontmechty.ru.
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VIIK 625.74
MOBBIMIEHUE IMTPOBO3HOI CIOCOBHOCTH
"KEJIE3HOJJOPOKHOT O TPAHCIIOPTA B TOPOJICKMX
MMACCAXKHUPCKHX MMEPEBO3KAX

Kapnos C.1O. (I'CX-1-12), CrpaukoB H.A. (I'CX-2-12)
Hayunslii pykoBouTenb — K.T.H., Aou. kadeapsl CudTC banakun B.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

C ygenuuenuem 0anibHOCMU MPYOOBbIX NOE300K HACENeHUs] CKOPOCHHbLE IeKMpPonoe3od
cmawnosamcest bonee 80CmMpedOBAHHBIMU NO CPABHEHUIO ¢ Opyaumu eudamu mparncnopma. 1106vi-
wenue 3¢ghghexmueHocmu UCNOIL30BAHUS HCENEZHOU 00PO2U O]l BHYMPULOPOOCKUX NACCANCUD-
CKUX Nepeso30K 00Cmueaemcs nymém pacuupenus 30H IUsAHUsL OCIMAHOBOYHBIX NAAM@BOpM U
cmanyuil ¢ opmuposanuem Mapuipymuol CUcCmeMmvl, OPUEHMUPOBAHHOU HA NACCANCUPOS C
PA3HOU 0ANbHOCMbIO NOE30KU, CO30aHUeM Cemu MeCmHbIX NOOBO30YHBIX MAPUWPYMOE U OP2aHU-
3ayuetl MpaHCNOPMHO-NEPECa0OUHbIX V3IL08.

Knrouesvie cnosa: npuzopoonvle noe3oku, 3nekmponoeso, cKOpOCMHOU GHEYIUYHbIL MPAHC-
nopm, nposo3Hasi CNOCOOHOCMb, MPAHCNOPMHO-NEPECAOOUHbIe V3/ibl, MAPUIPYMHAS CeMb.

Bricokue Temmbl ypOaHU3aluy, YBEIMUYEHHUE JTaJbHOCTU MEepPEBUKEHUN Hace-
JIEHUS K MeCTaM MPUJIOKEHUsI TpyAa U 00bEeKTaM 3MU30AUYECKOTO MOJIb30BaHUS,
pPacnoyio)KeHHBIM KaK B TOPOACKOM, TaK U TATOTEIOIIEM K HEMY MPUTOPOJIHOM
MIPOCTPAHCTBE, MPUBOAT K HEOOXOJUMOCTH COBEPIICHCTBOBAHUSI TPAHCIIOPTHBIX
CUCTEM TOPOJOB M PETHOHOB, B TOM YHCJE KEIE3HOAOPOXKHOTO TPAHCIOPTA.
JlanbHOCTh TPYIOBBIX MOE3J0K HA KEJIE3HBIX Joporax Bo3pocia B 1,5-2 pa3za u
nocturaet 200 kM u 6oiiee, UTO pe3Ko 000CTPsIET MPOOJIEMY MACCAKUPCKUX Tepe-
BO30K [l]. 3aTpaThl BpeMEHHM Ha MPUTOPOJHBIE MOE3IKU C TPYAOBBIMU LIEISIMH, B
TOM 4HuClie U Ha ydyely, B HAcTofllee BpeMsi B KPYIHBIX ropojax COCTABISIIOT
60-120 MUHYT TIpH TOMYCTUMOM MPOJOIAKUTENbHOCTH noe3ku 40-60 mMunyT [2].
Oty npobnemy emié Oosiee 00OCTpSIET MaccoBas aBTOMOOWIIM3AIUS HACEJICHHUS,
BCJIEJICTBHE YEro 3arpy3ka yJIn4HO-IOPOKHOM CETU B rOPOJIaX CTAHOBUTCA KPUTH-
YECKOU M3-3a PE3KOro MajieHus ckopocted coobmenus (mo 10-15 xkm/4). Takum
o0pa3oM, Ha y4acTKax MPUTOPOJHON 30HBI ¢ MHTEHCHUBHBIM MacCaXHUPONOTOKOM
HamOoJiee BOCTPEOOBAaHHBIMU CPEIM APYTUX BUIOB TPAHCIIOPTAa CTAHOBSTCS CKO-
pOCTHBIE AekTponoe3na. Hampumep, mnoe3ga-sKernpeccsl CTAIM aKTUBHO HCIOJIb-
30BaTbcsl B MockBe Ha HanpasieHnn MockBa-Mpituinu u B Cankt-IlerepOypre Ha
yuacTtke Cankt-IleTepOypr-Breioopr.

Bce kpynHeiinme ropoaa CTpaHbl UMEIOT Pa3BUTYIO MPUTOPOJHYIO 30HY, TSTO-
TEIOIIYIO K KEJIE3HOJOPOKHBIM JUHUAM Ha npoTskeHnu 110-200 km. Hanmpumep,
MPOTSKEHHOCTh MPUTOPOJIHBIX JKEJE3HOOPOKHBIX Y4acTKOB MOCKBBI NpU Cpe/I-
HeM panuyce 140-160 xm cocraBnsier 1237 kM, Cankr-IlerepObypra — 1327 km
npu cpennem paauyce 115 km, ExarepunOypra — 1120 kM nipu cpeiHem pajaunyce
110 kM [1]. Tlo Mepe TMOCTENEHHOI'0 COBEPIICHCTBOBAHUS ATU SJEKTPUPUIIUPO-
BaHHbIE, KaK MPaBUJIO, JBYXITYTHbIE JIMHUM CTAJUd CBOCOOPA3HBIMU TPAHCIOPTHBI-
MU KOPUAOpPaMH, CIIOCOOHBIMHU MPOITYCKATh MOIIHBIE, TACCAKUPCKUE U T'PY30BbIE
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nmoToku. Kak CICOAYCT U3 Ta6J'II/I]_IBI, 10 TJIaBHBIM TCXHHMKO-DKOHOMHUYCCKHUM H JKC-
IUIYaTaDUOHHBIM IMapaMCTpaM 3TH JOPOTH IMPCBOCXOIAT MCTPOIIOJINTCHBI [1]

Tabnuna
Texnuxo-3KoHOMUYECKUE U IKCNIYAMAYUOHHbIE NOKA3AmMeU
20POOCKO20 MPAHCNOPMA
Bun Uwucno mect 3amonHeHue [IpoBozHas CxopocThb
TpaHCcIopTa JUTSE B YacChl «ITHK» CIOCOOHOCTD, COOOIICHMS,
CUIEHUA nac/d4 B OJ{HOM KM/4
HAIpaBJICHUH
Jlerkooit 4 17 2000 30
aBTOTPAHCIIOPT
ABTOOYC 35 70 3000 15-20
Tpamsait 70 200 18000
(IByXBaroHHbIH)
Merportomret 300 900 36000 20-30
(6 Bar.)
JByX1myTHBI
TIPUTOPOTHBIN 500 1250 50000 25-35
y4acTok (8 Bar.)

JIBYXITyTHBINA 3JIEKTPUPUIUPOBAHHBIN JKEJIE3HOIOPOKHBIA AUAMETP WIH TIIy-
OOKMi1 BBOJ B LIEHTpaJIbHbIE PallOHbI TOPOJa MO MPOBO3HOM CMOCOOHOCTHU PaBHO-
LIEHEH 6-8-IOJIOCHON aBTOMAarucTpaiu ¢ IMHUPUHOW mpoedxed vactu 35-40 m, To-
ria Kak IIMpUHA MOJO0CHl OTBOAA JUISl IMPOKJIAAKH JKEJIE3HOM noporu — He Ooiiee
9 -12 M. B To ke Bpems xene3Has 1opora OTHOCUTCS K HauOoJiee eMKUM I10 Karu-
TaJbHBIM BJIOKEHUSIM BHJIaM 00IleCTBEHHOro TpaHcnopta. [lostomy dhopmupona-
HUE €€ CeTH SKOHOMHMYECKH LIeJIeCO00Pa3HO B ropojiax U arjioMepanusx ¢ MUJUIU-
OHHBIM HaceJeHHEM U Oojee, rae GopMUpPYIOTCS HaubOsee MOIIHbBIE acCaKUpo-
MIOTOKM HA y4acTKax 3HAYMTENBHON MPOTSKEHHOCTUH. HecMOTps Ha 3HAYUTENBHYIO
MPOTSHKEHHOCTD JKEJE3HBIX JOPOr B Ipenesiax MOCKBBI, MPOLEHT NAcCakKUpOB,
MOJIB3YIOIINXCA JKEJIE3HOIOPOKHBIM TPAHCIIOPTOM BO BHYTPHUTOPOJICKUX MEPEBO3-
Kax, HeBeNUK [1]. OCHOBHBIMH NPUYMHAMH HEJOCTATOYHOI'O MCIIOJB30BAHUS KE-
JIE3HOM JOpOTH JUIsl NMACCaXUPCKUX IEPEBO3OK SIBIAIOTCS: OTCYTCTBHE Ha PAIH-
aJbHBIX HAIPABICHUSX CIEHUAIN3UPOBAHHBIX IJIABHBIX MYTEW, BBIACIECHHBIX IS
MaCCAKUPCKOT0 BHYTPUTOPOJICKOTO U MPUTOPOJIHO-TOPOACKOrO JBHKEHUS; OTCYT-
CTBHUE JIOCTATOYHOT'O YKCJIa YTOOHBIX TPAHCIOPTHO-NIEPECATOYHBIX Y3JIOB B IyHK-
Tax B3aUMOJEHUCTBUS MPUTOPOJHO-TOPOJCKOTO U BHYTPUTOPOACKOTO TPAHCHOPTA.
B Boarorpazne takxke emié He UCIOIb30BaHbl MOJTHOCTBIO 0€CCIIOPHBIE MPEUMyIIe-
CTBa DJIEKTPUDPUIIMPOBAHHON KEJIE3HOM IOpPOrd B MPUTOPOIHO-TOPOACKOM U
BHYTPUTOPOACKOM MACCAXKUPCKOM COOOIIECHHUH, XOTs creluduKa MmIaHUPOBOYHON
CTPYKTYpPBI TOPOJia IO3BOJISIET OCYLIECTBIIATH IEPEBO3KH IACCAKUPOB C €€ MC-
MIOJIb30BAHUEM IIPU JOCTATOYHO BBICOKOM IKCIUTYyaTalIMOHHON CKOPOCTH.

B coBpeMeHHBIX YCHOBHUSX MOBbIIIEHUE 3((YEKTUBHOCTH KEJIE3HOU TOPOTH
JUIsl BHYTPUTOPOJCKUX NEPEABUKEHHI HACEIICHUS, B IEPBYIO OYEPEb, B ONIOPHBIX
MaccaXxupooOpa3yromux pailoHax ropoga MOXeT ObITh JOCTUTHYTO MyTEM PACILIH-
pPEHUS 30H BIMSHUS OCTAHOBOYHBIX ITUIATPOPM M CTaHIMI yepe3 peopMHUpOBaHUE
U pa3BUTHE MApUIPYTHOW CUCTEMBI, OPUEHTUPOBAHHOW HA MACCAXUPOB C Pa3HOU
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JANbHOCTBIO MOE3/IKU, U CO3JJaHUE CETU MECTHBIX MOABO30YHBIX MapupyToB [3]. B
COOOIICHUSX MEXIYy pailoHamMH npu oOmux 3aTpatax BpemeHu a0 20-30 MUHYT
peliaroniee 3HaUeHWe MNpU BbIOOpE croco0a MepeABUKEHUS KUTEISIMU OyayT
UMETh TaKhe (PaKTOPhl, KAK CTOUMOCTh U KoM(popTabenbHOCTh moe3aku. [Ipu me-
PEIBIDKEHUSIX, IMCIOIINX MEXPAHOHHBIN W TPaHCIEHTPAIbHBIA XapakTep, Ha pe-
aKLMIO MOJb30BaTeNell MpU BO3MOXKHOCTH BBHIOOpA BHJIOB TpaHCHOpTa B paloHe
OTITPABJICHUS, JOMOJHUTEIBHO OyAET BIUATH MPOJODKUTEIBHOCTh TOE3IKH MPHU
MUHUMYME nepecazok. [IpakTuyeckoe pelieHre 3TOM 3aJaud CBSI3aHO C COBEp-
[ICHCTBOBAHUEM CXEMBI MapIIPyTHOH CETH, HAMEYaeMOl B KOMIUIEKCHOHN TpaHC-
MOPTHON CXeMe, PEKOHCTPYKIMEH IOMOTHUTENbHBIX YYaCTKOB YIMI[ MECTHOTO
3HAYCHWMsI, MOJICPHHU3AINECH OCTAHOBOYHBIX MTyHKTOB U KOPPEKTUPOBKOMN TIIAHUPO-
BOYHBIX PEIICHUI TpaHCHIOPTHHIX y3710B [4]. bosiee Toro, 3To MOXKeT NOTpeOOBaTh
MPOSKTUPOBAHUS COBEPIICHHO HOBBIX OOBEKTOB TPAHCIIOPTHOTO HA3HAYCHHS C
popabOTKOW BOMPOCOB OpraHU3aly ABMKeHus [S5]. B nanHoMm ciydae peub Mo-
KET HUATH O MHOTO(YHKIIMOHATBHBIX TPAHCIIOPTHO-TIEPECATOUHBIX Yy3JIax HIIN
TEpPMHHAJaX C COBMEIICHHEM (PYHKIHMA pa3IUIHBIX BHUJOB TOPOJCKOTO M TPUTO-
pOAHOrO TpaHcmopTa (MEKTpUDUIIMPOBAHHAS KeJIe3Hasi Jopora, aBToOyC 00Jb-
IO U CpesiHel BMECTUMOCTH, TpaMBaid, TpOJUIeiOyc, MapiIpyTHOE TaKCH) U OJ10-
KUPOBKOW BOK3aJIOB.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. Konnparenko B.B. Monepausanus xee3H00pOKHBIX CTAHIIMNA KakK (PakTop yiaydllIeHUs
MMaCCaAXKUPCKUX IIEPEBO30K B KPYHHBIX ropoaax Poccum. [lucc... kaHxa. 2koH. Hayk. Mocksa.
2010. 24 c.

2. Mengens O.A. HaznaueHue npuropoHbIX 1MOE3/10B B COOTBETCTBUU C 11€JIEBON CTPYKTY-
poit maccaxkupornoTtoka. Jlucc... kaua. texH. Hayk. Cankr-IlerepOypr. 2014. 137 c.

3. banakun B.B..O nosbimiennn 3¢(eKTUBHOCTH HUCIIOIb30BAHUS 3JIEKTPUPUIIMPOBAHHBIX
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rudeckux npoosem ropoaos / Bectuuk Boarl’ACY. 2007.Bein. 7(26). C.251-257.
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VIIK 696.245.82
TEXHUKO-9KOHOMHYECKHUM PACYET ONTUMAJIBHOTI' O
YUCJIA TPIT JUIAA CETH HU3KOTI'O JABJIEHUSA

Kens H.I'. (TT'B-1-10)

Hayunslii pykoBoauTens — K.T.H., foil. kadeapsl TI'B Edbpemonra T.B.
Bousrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
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IIpusooumca memoouka onpedenenusi onmumanvho2o koaudyecmea I'PIl ¢ obecneuenuem
HAUYYULIUX IKOHOMUYECKUX NOKazamenell 2a30pacnpeoeiumenbHoll 2a30pacnpeeietusl.

Knrouesvie cnosa: eazopacnpedenumenvhas cucmema, MmMeXHUKO-IKOHOMUYECKUL pacyem,
ONMUMATbHBLU PAOUYC, ONMUMAIbHAS HASPY3KA

[Tpuponnsliii Ta3 sABIsETCS BHICOKOI(P(HEKTUBHBIM SHEPTOHOCUTEINIEM, U B YCIIO-
BUSIX PKOHOMHMYECKOTO Kpu3uca razudukaius MOKeT COCTAaBUTh OCHOBY COITHAJIb-
HO-2KOHOMHUYECKOTO pa3BUTUSI PeruoHOB Poccuu, o0ecrneunTs yiaydilleHHe YCio-
BUM TpyJa 1 ObITa HACEJICHUS, a TAKKE CHIDKCHHUE 3arps3HEHUs OKPYIKaroIIe cpe-
nbl. OCHOBHOM 3ajjaueid MpU MCIOJIb30BAHUU MPUPOJHOTO Ta3a SABISETCS €ro pa-
[MOHAJbHOE TOoTpebsieHne. TeXHHUeCKn U YKOHOMUYECKH O00OCHOBAHHOE IMPOCK-
TUPOBAHUE CHUCTEM Ta30CHAOKEHHS CIIOCOOCTBYET OO€CTedYeHHUI0 MoTpeduTenei
HEOOXOJUMBIM KOJIMYECTBOM rasza C OmpejAcsieHHbIM AaBieHueM. Cucrema raso-
CHa0XeHHUS JT0HKHA OBITh HE TOJIBKO HAJACKHOM 1 0€301acHOM B SKCIUTyaTaIluu, HO
U DKOHOMHMYHO CHPOEKTUPOBAHHOU. [103TOMY TEXHMKO-3KOHOMUYECKHUM pacueT
ra3oIpoBOJIOB MPEJICTABISIET COOON OJIHY M3 BaXKHEHIIUX 3aJ]1a4, KOTOpas CBOJIUT-
Cs K BBIOOPY ONTUMAJIBHOTO PACIIOJIOKEHHS TOYEK MUTAHUS paclpeeTuTeIbHON
CETH HU3KOTO JIaBJICHUS 1 000CHOBAaHUE YUCIIa M PACIIOJIOKEHHS ra30pacipe/ieiu-
TEJIbHBIX IMYHKTOB [1].

CToMMOCTh Ta30MPOBOJAOB 3aBUCUT OT CTOMMOCTH TPYO M CTOMMOCTU CTPOH-
TenbCcTBa. Ha CTOMMOCTH CTpOUTENBCTBA BIUSIOT Cleayionue (GpakTophl: TIyOnHa
YKJIAJIKU TPYO, XapaKTEepUCTUKA TPYHTA U TOPOKHOTO MOKPHITHUS, CIIOCOOBI COeTU-
HEHUsI TpyO, CTETNIEHb MEXaHU3alluu POU3BOJICTBA paboT U T. 1. CTOUMOCTh TPYyO
— OCHOBHAasl COCTaBJIsIIOIIas OOIIEeH CTOMMOCTH CMOHTUPOBAHHOI'O Ta3o0MpoOBOjIA
— B HaWOOJbIIEH CTETICHU 3aBUCUT OT auameTpa. JJisi TOPOJACKUX Ta30MpOBOJIOB
TOJIIIMHA CTEHKU TPYOBI Bcerja ObIBaeT OOJIbINE BEIUYMHBI, HEOOXOIUMOM IO yC-
JIOBUIO MPOYHOCTHU, MOITOMY CTOMMOCTh T'OPOACKHX Ta30NpOBOJOB MPAKTUYECKU
HE 3aBHUCHUT OT JaBjeHus raza. CTOUMOCTh 3eMJISTHBIX pa0OT B MEHBIICH CTETICHU
3aBUCHUT OT JAMaMeTpa TpyO, 4eM CTOMMOCTH ra30MpoBO/ia, a TIIyOMHA €r0 YKIaJaKu
BOOOIIIE OYeHb CJIab0 3aBUCUT OT Auamerpa. s ompeaesieHus 3aBUCUMOCTHU
CTOMMOCTH T'a30IPOBOJa OT IUaMeTpa TPYO COCTABISAIOT CMETHl HA CTPOUTEIHCTBO
ra3onpoBOJIOB Pa3HBIX TUAMETPOB MPU PAZTUYHBIX YCIOBUIX NPOKIAIKH.

[Ipy MpOeKTUPOBAaHMU MHOTOCTYIEHUYATHIX Ta30paCHPEACIUTEIbHBIX CUCTEM
BO3HHUKAET BOMPOC 00 SKOHOMHYECKH ONTUMAIBHOM pajuyce AeHCTBUS R rasope-
ryJaaTopHbIX MyHKTOB. C poctom uucina ['PII ymeHblaeTcs CTOMMOCTh CETH HU3-
KOr0O JaBJICHUSA, HO MOBbIIAETCs cTouMOCcTh camMux ['PII, a Takxke ceTtu cpemaHero
WJIM BBICOKOTO JIaBJIEHUSI, KOTOpasi MUTAET Ta30perysaTOpHbIe MyHKTHI. CieaoBa-
TEJbHO, CYIIECTBYET ONTHUMaJIbHOE 3HAUCHUE R, TP KOTOPOM OOIIHME MPUBEIICH-
HBIE T'OJIOBBIC 3aTPAThl HA CUCTEMY OyIYT MUHUMAJIbHBIMU. PacueT BBITIONHEH 715
nocenka HoBorpan [Nopoaumienckoro paiiona Bonrorpaackoit o6mactu. Ilon pa-
nuycoM neuctsus ['PII monumaem cpennee paccrosaue no npsamou ot I'PII no To-
YeK BCTPEUYU MOTOKOB ra3a Ha rpaHUIle pasjena.

Komuuectro I'PII onpenensiercst BeipaxxeHueM [2]:
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F

n= 1
2R%’ (D
rae n —aucno I'PII;
F — razudummpyemast mioma b, BKIIOUast IIOLIaIb POe3IoB, M, F=1063255 .
OnTumanbHbI paanyc, R, M, onpezensercs no gopmyse [2]:
0.388 0.081
Ronm — 03138(£j L’ (2)
b qolo.assqo.m

rae P — croumocts crpoutenberBa ogHoro I'PIL py6. P=32000 py6; AP — nepenan naBieHUs B
cern Hu3Koro masnenwus, [la, AP =1200 I1a; ¢; — K03pUIHEHT NIOTHOCTH CETH HU3KOTO [aB-

JIEHUS,
F
=0,0075+ 0,003 ; 3
P, 7100 3)
rae H — aucno xxurenel, uei., H=2718 gen.;
¢, =0,0075 + O,OO3M =0,0152;
2718-100
q — yIenbHas Harpy3Ka CeTH, M /aM,
_ F-e 4
T @

IJie e — yIeIbHBI YaCOBON PacxXoj rasa Ha OHOTO deinoBeka, M°/(d-den), O — OBIIHi MaKCH-
MaJIbHBIN pacxo rasa, 0, M3/T-I, KUJIBIMH ToMaMu Tiocenka, 0=1684,11 M3/T-I;

e= Q _1714.08 0,63 M’/(u-uen); (5)
H 2718
e= 1714,08 _ 0,63 M’/(a-uen);
2718

106325,5-0,63
7= 10001522718

b — k03P PUIIUEHT CTOMMOCTH TPYOOTIPOBOIA, pPyO/CM'M, C Y4ETOM CTOMMOCTH TMOJUITHICHOBOTO
TpyOompoBoaa [3] Ha maHHBI MOMEeHT  b=57,4 py6/cMm M.

=1,0629 M’ /am;

0388 0.08]
R =0,138 13000 }38(30 o = 19,11,
57,4 0,0152™7 -1,0629™
L0

2-119,11

Ontumaneayto Harpy3ky ['PII, Qg M3/q, HaXOJAWM HMCXOJS M3 IUIOIIaau, 00-
cinyxxusaemon I'PII u paBHOM 2R?, MIOTHOCTH HACENCHHS H YAEIBHOIO pacxona
rasza Ha | gen. mo popmyie [4]. OnrumanbHas Harpy3ka Qo M/d, OIPEACISETCS
o hopmyiie

FeR’
Qonm = ennn’
H -5000
0 = 106325.5-0,63-119.11°
o 2718-5000

(6)

= 456,96 m/u.
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BrinosiHeHHBIN pacyeT Mo3BoJisieT pa3padoTaTh HauboJIee ONTUMAIBHYIO Ta30-
pacrpeeuTeIbHyI0 CUCTEMY HACEJICHHOTO MyHKTAa KaK C TOYKH 3PEHUS] CTOMMO-
CTU CTPOMUTENLCTBA, TAK M HAaN00JIee IKOHOMUYHYIO TI0 SKCIUTyaTallUOHHBIM 3aTpa-
TaM.
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VIIK 666.71.72
OCOBEHHOCTM C)KUTAHUSI HEMEHTHOI'O KJIMHKEPA BO
BPAILAIOLIIUXCS TEYAX

Koxnukosa E.A. (TT'B-1-11)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl TT'B Kongaypos I1IL
Bousrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Jlano obocrosanue npumenenus OuG@y3uoHHbIX 20peioK npu NPouU3B0OCmee KIUHKepa 60
BPAWAIOUUXCSL NeYAX HA YEeMEHMHBIX 3A800dX.

Knrouesvie cnosa: eazocopenounvie ycmpoticmeaa, oughghyzuonnvle 2openxu, spawjaroujuecs
neyu, yeMeHmublll KIuHKep, 00xcu2 KIuHKepa.

[Ipu cTpouTenbcTBE TIOOOTO O0BEKTa TJIABHYIO pOJb 3aHUMAeT KayeCTBO
CTPOUTEINbHBIX MaTepuanoB. He mocneaHIon poiap UrpaeT KayecTBO LEMEHTa, KO-
TOPBIN 10 00bEMY MPOU3BOCTBA 3aHUMAET OJTHO U3 Beaymux MecT. [lonnepxanue
TEXHOJIOTMYECKUX MapaMETPOB MPU MPOU3BOJICTBE LIEMEHTA SBJISETCS BAXKHOU HUH-
KeHepHoU 3amadeil. [Ipu HarpeBaHUM M3BECTH U TJIMHBI WIH APYTUX MaTEpPUATIOB
CXOJIHOTO BaJIOBOI'O COCTaBa U JOCTATOYHOM aKTUBHOCTHU 10 TemmepaTtypsl 1450°C
MPOUCXOIUT YACTUYHOE TIJIaBJICHUE, U 00pa3yroTCs IpaHyJibl KIMHKepa. Beck mpo-
1ecc 00KHUra NEMEHTHOM ChIPbEBOM CMECH MOKHO pa3/IeIUuTh Ha CIeayIoLue, Mo-
CJIE0BATENBHO MPOUCXOASIINE ITAIIBI:

a) MEePHOJI MOJCYIIKUA, COCTOSIIMNA B UCTIAPEHUM BJIArv MPH KOHEYHON TeMIie-
patype 473—523 K (200—250 °C);

0) mepuoJ Mo0TpeBa, COMPOBOXKIAIOIIMNACS BHITOPAHUEM U3 MaTepHalia opra-
HUYECKUX MPUMECEH U BBIJICIICHUEM TMAPATHOMN BJIATU U3 TIIMHUCTOTO KOMIIOHEHTA

MIPU YACTUYHOM Pa3NIOKEHUH €ro Ha CBOOOJHBIE OKHUCIHBI IPU TEMIIEpaType MaTe-
puana 873—1073 K (600—800 °C);
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B) Mepuoj JAeKapOOHU3AIMK H3BECTKOBOTO KOMIIOHEHTA (KaJIbIUHUPOBAHMS)
P UHTEHCHUBHOM MOTJIOIIEHUH TEIUIOTHI HAa Pa3jIOKEHUE YTIEKUCIOrO KalbIUs
py KOHEUHOM Temneparype matepuana 1273— 1373 K (1000—1100 °C);

I') MEPUOJ IK30TEPMHUUECKUX PEAKIU Mpu 00pa30BaHUU MHUHEPATIOB KJIMHKE-
pa. brnarogaps BblAeNeHHIO TEIUIOTHI TeMIlepaTypa Marepuana gocturaet 1473—
1573 K (1200—1300 °C);

1) IEPUOJ] CTIEKaHUsl, MPOTEKAIOIINI TPU YACTUYHOM IUIABJICHUU IIUXTHI U 00-
pazoBaHuu anuta mpu Temmeparype 1573—1773 K (1300-1500 °C).

[lopTnanAnieMeHTHBIN KIMHKEp 0OKUraloT B MeYHbIX arperarax. Hanbomnbiiee
pacnpocTpaHeHHe MOJIYYHJIM arperatbl ¢ BPallalOIMMUCA MeYaMH, YTO 00yCIIOB-
JIEHO WX BBICOKOM €IMHUYHON MPOU3BOJAUTEIHLHOCTHIO, BO3MOKHOCTHIO HCTIONIB30-
BaTh pa3JIMYHbIC BUIbI TEXHOJOTMUYECKOrO TOILJIMBA, MPOCTOTON OOCIY>KUBAHUS U
HAJISKHOCThIO JKCIUTyaTallMi. PacmpocTpaHeHHblE paHee LEMEHTHbIE HIaXTHbIE
MeYr MPAKTUYECKU IMOJHOCTHIO BBIBEJEHBI M3 JKCIUTyaTalldd BO BCEX MPOMBIIII-
JIEHHO Pa3BUTHIX CTpaHaX BCJIEICTBHE CBOEH HEAKOHOMUYHOCTHU. [lomogHUTENBHOE
pErylMpoBaHUe MpoIecca COKUTaHUs TOIIMBA MOXHO OCYIIECTBIATH C MOMOUIBIO
ropesnoyHbix yctpoicts [1]. TlouTn Ha Bcex 3aBojax ISl CXKUTAHUS MPUPOIHOTO
ra3a BO BpallaloOUIUXCsl Meyax MPUMEHSIOTCS NU(Py3HOoHHbIE peryiupyemMbie U
HEperyJIHpyeMble TOPEIKH CPETHEro JABIEHUsI C BHICOKUMH (JI03BYKOBBIMHU) CKO-
POCTSMH HMCTEUYEHUS ra3a U3 coruia 6e3 Mojlayu MepBUYHOTO Bo3Ayxa. JJocTouHCT-
BaMH TOPEJIOK ATOrO THUIA SIBISIIOTCS MaloradapUTHOCTh M MPOCTOTAa KOHCTPYK-
11U, YI0OCTBO M 0€30MacHOCTh IKCIUTyaTalllH, BhICOKAs YCTOMYMBOCTh IIAMEHU
0e3 MPOCKOKa M OTPhIBA, BBICOKASI CTENIEHb YEPHOTHI IJIAMEHHU, ITUPOKHI 1hana3oH
pEryinMpoBaHus TEIIOBOM MomHOCTU. K HemocTaTkaM ropeiok OTHOCATCS TOBBI-
HIEHHBIA, TIO CPaBHEHHUIO C JAPYTMMH BHAAMHU TOpPENOK, KOIPPUUMEHT U30bITKA
BO3/lyXa, YXY/IIEHUE YCIOBUN IOrOpaHus ra3a M BblCJICHUE MPU C)KUTAHUU yTJie-
BOJIOPOJIHBIX Ta30B MPOIYKTOB HETIOJIHOI'O CTOPAHUS

Huddy3uoHHbIe Ta30BbIe TOPEJIKHU ISl CKUTAHUS MPUPOAHBIX U CHKUIKEHHBIX
YIJI€BOJOPOIHBIX Ta30B B HACTOAIIEE BPEMs IIUPOKO HE MPUMEHSIOT H3-3a TOTO,
YTO IS TOJHOTO COKMTaHWs ra3a OHU TpeOyIOT OOJIBIIOTrO KOJIMYECTBAa BO3AyXa
[2]. biarogapst B3auMoaeCTBUIO TypOYJIEHTHOM CTPYH Ta3a ¢ «BTOPUYHBIMY BO3-
nyxoM B AU dy3HMOHHBIX TOpeNKax JUisl BpallaTelIbHbIX Meuei oOpa3yeTcst TypOy-
neHTHbId nuddy3nonnsii daken. [oToku cuiabHO TypOyIM3UPOBaHBI, UYTO 00Y-
CJIOBJIMBAET BBICOKOE 3HaUeHHE Kod(duumenta tTypoynentnon nuddysuu. Hepe-
T'YJIUpYEMbIE OJHOIPOBOJIHBIE TOPEIKU OTIUYAIOTCS TEM, YTO MCTEYCHHUE ra3a W3
HUX MPOUCXOJUT IO 3aKOHAM CBOOONIHOM cTpyH. [IoaTOMY yroma packpbiTus Qake-
na y Hux HeOonbio# (15-22°), uro 61aronpusTHO BIUAET HA CTOMKOCTH (QyTepOB-
KM, TaK KaK IPOUCXOJIUT JHIIb HE3HAUUTENIbHOE JAMHAMUYECKOE BO3JCCTBHE
CTpyH ra3a Ha 0OMa3Ky B 30HE criekaHus. OnbIT NpeanpusITUI MOKa3bIBAET, UTO HA
neyax, OCHaIEHHBIX TaKUMU TOPEJIKaMH, TEIIOBAasi MOIIHOCTh BBIIIE MPOEKTHON
(na CeOpsikoBcKOM, AMBpOCHEBCKOM, banakieiickom u Ipyrux 3aBojax), Ipu4yem
B 3TOM CJlydae CTOMKOCTh ()yTEpOBKH HE TOJBKO HE CHUXKAeTcs, a, HA00OPOT, BO3-
pacTaeT npu MHTEeHCU(UKAIMK TTpoliecca 00Xura KIMHKepa, HanpuMmep, Ha banak-
nerickoM 3aBoze ¢ 80 no 220 u gaxe no 300 cytok. OqHaKo HEPETYJIUPYyEMbIE O~
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HOIIPOBOJIHBIE TOPEIKHA CPEAHETO JABJIEHHUS MPU BCEX UX JTOCTOMHCTBAX HE MO3BO-
JSI0T PEryIUpoOBaTh JJIMHY U MOJOXKEeHUE (pakena HEOOXOAUMOTO MO CIEIYIOUUM
npuurHaM. JIns uHTeHcuduKauuMu mpouecca 00KuWra KIWHKepa Moa00p ONTH-
MaJIbHOTO 3HAYEHUs yIila pacKpbITHs (akena y HeperyaIupyeMbIX OJJHOMPOBOIHBIX
TOpEJIOK MyTeM CMEHbl X B YCJIOBHSX HEMPEPHIBHOM pabOTHI Meud 3aTpyIHUTE-
neH. [lapameTpsl mporecca 00KUra MOryT MHOT/IAa U3MEHSATHCS M3-3a HApYLICHUS
MATAaHUS UX [UIAMOM, U3BMEHEHHUS €r0 COCTABA, 3a/IEPKKU MaTepralia B OTAEIbHBIX
30Hax U T. A. [lepemernienne gakena yacto ObIBa€T HEOOXOAMMO B LIETSAX COXpaHe-
HUusl (QyTEepOBKU M HapamuBaHus oOMa3Kku. Bce 3TO MOXKeT OBITh OCYIECTBIEHO
IIPY TTOCTOSIHHOM ONTUMAJIbHOM 3HAauY€HUU KO3 uUllMeHTa U30bITKa BO3yXa, €CIU
MIPUMEHSTH PEryJIMPYEMBIE Ta30Bble Topenku. ONbIT 3KCIUTyaTalud NEeYer s
o0kura KJIMHKEpa MoKa3aj, 4To HeIOCTaTKU Ju(PY3MOHHBIX TOPETOK MEPEXOAUT
B IOJIOKUTEJIbHBIE KaUeCTBA MO3BOJISIONIME MOIYYaTh KIUHKEP BBICOKOTO KayecT-
Ba C HEOOXOIUMBIMU XUMUYECKUMHU U (PU3UNUECKUMU CBONCTBAMH.

BUBJIUOTIPA®UYECKUN CIIMCOK
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VIIK 697.245.51
OCOBEHHOCTHU ITPUMEHEHHUSA I'A30OBbIX ITPUBOPOB C
KOAKCHAJIBHBIMHU ABIMOXOJAMH

Jlennyxosa JI.}O. (TT'B-1-11)
Hayunslii pykoBouTens — K.T.H., Aou. kKadeapsl TT'B Ozepos M.A.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmompenvt npeumywecmea u nedocmamxu npuMeHeHus 2a308blX NpubOpos ¢ KOax-
CUATbHBIMU ObIMOX0O0AMU.

Knrouesvie cnosa: 2azoeoe obopyoosanue, 2a300meo0HOU KAHAN, KOAKCUANbHBIN ObIMO-
X00, 3aKpblmas Kamepa c20paHusi.

CoBpeMeHHOE Ta30Bo€ 00OpYJ0BaHHUE BCE BpeMsi coBeplieHcTByeTcs. HoBbie
TEXHOJIOTUU B MPOU3BOJCTBE ra30BbIX KOTIOB yiyumiatoT KIII, crabunsHOCTh pa-
0O0THI TAa30BOT'0 KOTJIA, MOBBIIIAETCS YKOHOMUYHOCTh pacxoja TorurBa. CorjiacHO
HOpPMaTUBaM KOTEJ HEOOXOJAUMO pa3MeliaTh B MOMEIICHUSIX ¢ MIPUTOYHON BEHTHU-
JISIIMEH M Ta300TBOJAHBIM KaHaiaoM. B nomMax, rie HET NMOMEIICHHH ¢ HeoOXOomu-
MBIMU YCJIOBUSIMU, TIPOJTYKTBI CTOPAHHS OTBOJSIT MPU MOMOIIM HAPYKHOTO JBIMO-
X0Jla WM BHOCST M3MEHEHMS B IUIAHMPOBKY 31aHuil. O0a BapuaHTa 00OWUIyTCS
JIOBOJILHO JIOPOT0, a JiejaTh NEPEIIAaHUPOBKY TPYJI0EMKO. bosee BhIroiHbIN Bapu-
aHT OTBEJCHMS MPOAYKTOB CTOPAHUS — 3TO KOAKCUAJIbHBIM ABIMOXO/I, KOTOPBIN HC-
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MOJIB3YETCSI ¢ KOTJIOM € 3aKpbITo kamepoi cropanus [1]. YToObl BhIBECTH TPO-
IOYKThl TOPEHUsSl 3a Mpejelibl MOMENIeHUs BO BpeMsl pabdOThl ra3oBOro KOTia U
00€ecreyuTh TeM CaMbIM MOCTYIUIEHHE CBEXEro BO3AyXa, MCIOJb3yeTCs KOAKCH-
anbHBIM ApiMoxoA. [IpuMeHsieTcs OH Al pa3HBIX YCTPOMCTB: TEIJIOT€HEPATOPOB,
paanaTopoB, KOHBEKTOPOB U T.lI. B mocnennee Bpems Takoe 000py10BaHUE TOJIb-
3yeTcsi Bce OoJblel MOMmyJsSIpHOCThIO y moTtpeduTteneit. CioBo “KoakcHalbHBIN
O3HAYaeT, YTO OJUH MPEAMET HAXOJUTCSA B JAPYIOM, TO €CTh B TpyOe ¢ OONbIINM
IUaMEeTpOM pacrioiaraerca Tpyba MEHbBIIETO JuaMerpa. Takas KOHCTPYKLHS Ha-
3bIBAETCS JABYXKOHTYpHOU. OOe TpyObl COEAMHSIOTCS MEXAY CO0O0M mnepeMbluka-
MU, KOTOPbIE UCKITIOUAIOT BO3MOXKHOCTh UX COMPUKOCHOBEHUS. BHyTpeHHss1 TpyOa
IpeaHa3HavYeHa JJisi OTBECHUS Ta30B, KOTOPHIE MOABISAIOTCS MOCIE CTOPAHUS TOII-
JIMBA, a BHEIIHSSA — JUI1 IPUTOKA BO3AyXa CHapyXH. [Ipyn HaIMUYUKM KOAKCUATBHOTO
JIBIMOXO0JIa MOKHO BBIOMpATh pa3HbIe MECTa YCTAHOBKU KOTJIa U MOKHO HE TyMaTh
0 IpUTOYHOW BeHTW MU [2]. KoTen ¢ KoakCHaIbHBIM JBIMOXOJOM HE CHKUTAET
BO3/1yX BHYTPU KOMHATbl. MOHTaX MPOU3BOJMUTHCSA FOPU30OHTAIBHO MPU IMOMOLIN
CKBO3HOT'O OTBEPCTHS BO BHEIIHEN CTEHE. Pexe MOXHO BCTPETUTh KOHCTPYKLHIO,
BBIBEJICHHYIO CKBO3b IOTOJIOYHOE NEPEKphITUE M KpoBito. Hebosnblioil HakioH
ITOMOKET B OTBEJAEHUN KOHAEHCATa, TAKKE PEKOMEHYETCS YCTaHABINBATH CIICLIH-
aNbHbIE KOHJEHCAaTOCOOpHUKHU. VckimtoyaeTcss OIM3KOE PACHONOKEHHE K OKHY —
O0TpabOTaHHBIN T'a3 MOXKET MOMNACTh B JIOM.

[IpenmyiecTBa KOAaKCHANIbHBIX CUCTEM JbIMOYAaeHUs [3]: cTaOUIBLHOCTH pa-
OOThI ITPU HU3KOM JIaBJIEHUU Ta3a; MpOCTasl U JAelleBas yCTaHOBKA; MaKCHUMAaJIbHas
JUTMHA TPYOBI HE OoJee 3 M; Jierkasi SKCIUTyaTals U 00CiIy)uBaHue; KoMpopTHas
AKCIUTyaTanus 6iarogaps 6ecuryMHO# paboTre; IJKOHOMHSI MecTa 3a CUEeT KOMIIaKT-
HBIX pa3MepoB ycTpoiicTBa. He HyKHO ycTaHaBIMBaTh TPAJAUIMOHHBIN BBICOKUI
IBIMOXOJ, KOTOPBII 3a4acTyrO MPEACTABISIETCS TPOMO3JIKUM; XOpOIlas yCTOWYH-
BOCTbH K BO3JICHICTBHIO arpeCCUBHBIX XUMHUUYECKUX BEIIECTB U BHICOKOW BJIAKHOCTH;
J0JITOBEYHOCTh; 0€30MaCHOCTh UCIOJIb30BaHus. Bece nmporeccrl 0ToreHus ocyuie-
CTBIJISIIOTCS B 3aKpPBITOM KaMepe cropaHus, 06jiarojiapsi 4eMy OHU HE MPEICTaBIISIOT
OMMACHOCTH JUIsl YesloBeKa. JlonoHuTeNnbHas BEHTHIISIIUS He TpedyeTrcs, a 00 yrap-
HOM Ta3e U JbIMe MOXHO 3a0biTh. Bricokuit KIIJ[ cuctembl mo3BosisieT Mpou3Bo-
IUTh MOJHOE CKUTAaHUE TOIUIMBA, TAKUM 00pa3oM, HECTOPEBIINE YACTHUIbI HE BbI-
OpacbiBatoTcsa B atMocepy U He 3arps3Hsior ee. Koren, ocHallleHHbIH KOaKCHaTb-
HBIM JBIMOXOJIOM, SIBJISIETCSI DKOJOTUYHBIM. ['opsAunii BO3AyX BO BHYTPEHHEHN TpPY-
0e HarpeBaeT BO3/1yX, MOCTYMAIOIINM 10 BHENIHEH TpyOe. DHeprust KoTja He pac-
XOJyeTCs Ha IPOTPEBAHKE BO3/lyXa, a HAIIPABIIAETCS HEMOCPEACTBEHHO Ha ropsiuee
BOJIOCHA0XEHUE M OTOIUICHUE; XOJOJHBIM BO31YX, MOCTYMAIOMINI U3BHE, 3allu-
IIaeT CTEHbl 3[JaHUsI OT MEpPErpeBa, YTO BAXKHO ISl JAEPEBSAHHBIX INEPEKPBHITUH,
CHI)KAeT TEMIIepaTypy BbIBOJAMMOIO JIbIMa, yJydllasi TakKuM 00pa3oM Tsry. ITo
MUHUMU3UPYET PUCK MOXKapa B MECTaX CONMPUKOCHOBEHUS TPYObI U OBICTPO BOC-
IJIAMEHSIOIIUXCS IeTalIed NepeKphITUA. ENUHCTBEHHBI MUHYC, KOTOPBIA MOYKHO
BBIJIEJIUTh — 3MUMOM 4aCTO MPOUCXOAUT 3aMEP3aHUE KOAKCUAJIBbHOIO AbIMoxoaa. U
moau aymarot: «Hazmo ero yremiauTe, 4To ke enle aenarby. Kak 3To HM mapaaok-
CallbHO, HO JaHHOEe pelieHre HedpdekTuBHO. [IpaBuiibHOE pellleHre — yMEHb-
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HIUTH pa3Mepsl abiMoxoaa [4]. Takum oOpa3oM, ra3oBbI KOAKCHAIbHBIA KOTEN -
IIPEBOCXOHOE PeLIeHUE 1711 000rpeBa JIro00ro KUIMIIA.
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VIIK 625.72
U3MEHEHHUE TEXHUYECKHUX HOPMATHBOB
HA IPOEKTUPOBAHUE ABTOMOBHWJIbHBIX JOPOT

Jlumunckuit C.A. (acnupast kadenpsr CudTC)
Hayunslii pykoBouTens — A.T.H., npod., 3aB. kad. CudTC Anekcukos C.B.
Boarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamve npoananuzuposanvl usmenenuss mexHuueckux HOpMamueo8 Ha 2eoMempuyecKue
neMeHmbl ABMOMOOUTLHBIX Q0POe.

Knrouesvie cnosa: mexuuueckue nopmamussl, npoekmupoganue 00po2, WUpUHa npoesxcel
yacmu, paouycsl KpUgsblx 6 niame.

PocT MHTEHCHUBHOCTH [BMXKEHHMSI, OCEBBIX HArpy3oK OT KpPYMHOTaOapuUTHOTO
TpaHCHOPTa, YBEIUYEHHE radapuTOB aBTOMOOWJIEH U CKOPOCTEH NBHXKEHHUS, Tpe-
OyIOT MepecMOTpa U HW3MEHEHUS TEXHUYECKUX HOPMATHUBOB Ha MPOECKTUPOBAHHE
aBTOMOOWJIBHBIX Jopor. ['eomerpuyeckue 31€MEHTbl ABTOMOOMIIBHBIX JIOPOT
o0ocHoBaHbl B 70-80-e TOJBI U C TEX MOP HE MPETepHeBaIM 3HAUUTEIbHBIX U3Me-
HEHUH, HECMOTPS Ha HEOOXOAUMOCTh B MX KOPPEKTUPOBKE.

Ha puc. 1,2 npexacraBieHa JuHaMHKa U3MEHEHHM TpeOOBaHUI K 3JIEMEHTaM
aBTOMOOWJIBHBIX JIOPOT JIEUCTBYIOIIMUX B pa3Hoe Bpemsi, HaunHas ¢ “TexHuyeckux
YCIIOBUM Ha NPOU3BOJACTBO M3BICKAHUN M COCTABJIEHHUE IPOEKTOB MOIBE3AHBIX
IIOCCEMHBIX JOpOr”’ W 3aKaH4YuMBas [JEHWCTBYIOIIMM B HACTOSLIEE BpeEMs
CIT134.13330.2012 [1,2,3]. JuHaMKnKa W3MEHEHU OTpa)K€Ha MO OTHOILICHUIO K
HIMPUHE 3EMJISTHOTO TOJIOTHA, IIUPUHE MPOE3XKENW YacTH M paguycaM KpPHUBBIX B
ra”e gopor I1-oif Texunueckoi kateropuu (puc. 1,2). BolnonHeHHbIN aHaTU3 10-
pokHOI cetn Bonrorpaackoil 006JacTu M0 TEXHUYECKUM KaTEeropusM MOKa3bIBaeT,
YTO B HACTOsALIEE BpeMs OOJIBIIMHCTBO TOpor oTHocUTcs K IV TexHuueckoi kare-
ropuu — 7887 kM (80 % oT 0011ei NPOTSKEHHOCTH JAOPOT OOIIEro MOJIb30BaHUs
PErMOHAIBHOTO WJIM MEXMYHHUIIMNANbHOro 3HaueHus) u Il TexHudeckoil karero-
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pun — 1485 kM (15 %). IlpoTsixeHHOCTH AOpOT ¢ HauboJIee YacTo BCTpeyarouieics
mUpUHON Tpoeskerd yactu 6 M cocrtaBisier 3290 km (33,2 %), 7m — 2960 km
(30 %) u 6,6 meTpoB — 2134 kM (22 %).

800 | ! o
|
_ 600 !
3
g?; = 400 :
ISy 00
T T |
LES | |
98 [} |
3 DS 00— = e |
SN | |
S |
[
09 e l |

1881 917 83 I8 %47 1955 1962 1972 1985 201
Puc. 1. 3MeHeHne TeXHUYECKMX HOPMAaTHBOB HAa HAUMEHbIIINE PAaJJUYChl KPUBBIX B IJIAHE.
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Puc. 2. I3MeHeHNE TEXHUYECKHX HOPMATHBOB HA IIMPHHY 3€MJISTHOTO MOJOTHA, M. (1) u
IUPUHY TTPOE3KeN JacTh, M. (2).

Ceth aBTOMOOWIBHBIX JOpor Bomnrorpajackoi o6mactu co3gaBanachk B 60-90-¢
roJibl MPOIIJIOTO CTOJIETUSI, COOTBETCTBEHHO, TOPOTH CTPOWIIUCH MO TEXHUYECKUM
HOpMaTUBaM TOTO MepHojia BpeMeHu. Bonrorpajackas 061acTh SBISIETCS OJHUM U3
BOXHEUIIINX TPAHCIIOPTHBIX y3510B Poccuiickoit denepanuu (puc.3).

CTPAHEL
MTP&HHOE
Egspornl

‘, _ Crpanm
Or Pocenn, L M SakaBrasea

HepuoMmopcroe
?oﬁcpcg&.c

Puc. 3. OcHoBHBIC HaMpaBJICHHUS] ABTOMOOUIIBHBIX JOPOT, MPOXOIAIINX Yepe3 TEPPUTOPUIO
Bonrorpaackoit o6nactu [4].

B cBsi3u ¢ Tem, 4ro B HacTosIiee BpeMs (POPMHUPYIOTCS MEXIYHApOIHBIC
TPAHCIIOPTHBIE KOPUJIOPHI, HA TEPPUTOPHATBHBIX M MEXPETHOHAJIBHBIX aBTOMO-
OWIBHBIX JOpPOTaX MOSBUIMCH OOJIbIIETPY3HBIE TPAHCTIOPTHBIEC cpecTBa. ['eomeT-
pus nopor, noctpoeHHbix 30-50 sieT Ha3al, HE COOTBETCTBYET ABM)KEHUIO JAHHBIX
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aBTomMoOuieil. bonblierpy3Hbie TPaHCIOPTHBIE CPEICTBAa M aBTONOE3[a HAHOCST
yiepd MECTHOM JOPOKHOU CETH.

BreiBoa: HeoOxoauM mepecMoTp TpeOOBaHUN K OCHOBHBIM Joporam Bosro-
rpajckoi 00JIaCTU B YaCTU WX NPUCTIOCOOJICHMS AJi JIBUXKEHHUS COBPEMEHHOTO,
MPEUMYIECTBEHHO KPYIMHOTrabapuUTHOrO aBTOTpaHcnopta. [[ns 3Tol uenu mpen-
noJiaraeTcsi: 000CHOBaHHE HEOOXOIUMOM HMIMPUHBI MPOE3IKEN YacTh U 3eMIISTHOTO
MOJIOTHA VISl IBUXKEHUSI KPYIMHOrabapuTHOTO aBTOMOOMIBHOTO TPaHCIIOPTA; Mepe-
CTpOMKa JIOPOKHBIX OAEXK] JIJISl JBUXKEHUST MHOTOOCHBIX aBTOMOOWIJIEH cO 3Ha4u-
TEJIbHBIMU OCEBBIMHU Harpy3KaMmH; MepecTporKa pajnycoB TOPU3OHTAIBHBIX KPH-
BbIX, HE YJOBJIETBOPSIOIUX TpeOOBaHUSM O€30MACHOIO JIBHXKEHUS KpyIHOTada-
PUTHBIX TPAHCTIOPTHBIX CPEJICTB.

BUBJIUOTIPAOUYECKHNN CIIMCOK

1. babkoB B.®., Morunesuu B.M., Hekpacos B.K. u ap. PekoncTpykius aBTOMOOMIBHBIX
nopor. M.: Tpaucmopt, 1978. 264 c.
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naxius CHull 2.05.02-85*(yTB. Ilpukazom Munpernona Poccuu ot 30.06.2012 N 266).

4. Odummansueiii nopran ['yoepHatopa m AnmunucTtpanuud Bonrorpanackoi oOiacTw.
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VIIK 625.768.5:338.312
NCHOJIbB30BAHUE KAMEHHBIX MATEPHUAJIOB IIPH
CTPOUTEJIBCTBE MECTHBIX 1IOPOI' PECITYBJIUKH JAT'ECTAH

Memxunos P.A. (actupant kadgeapsr CudTC)
Hayunslii pykoBouTens — 1.T.H., npodeccop kadenpsl CudTC Anekcuxos C.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
Maxaukamuackuid pumman MAIIU (I'TY)

Paccmompenvr ocobennocmu cmpoumenbcmea 00PONCHBIX 00eHCO ABMOMOOUTLHBIX 00PO2 C
HU3KOU UHMEHCUBHOCMbIO OBUNCEHUS 8 20PHOLL Yacmu pecnyonuku Jlazecmat.

Knrouesvie cnosa: asmomodunvhas oopoea, 00poHCHAsL 00exHcOd, MeCmHble KAMEHHble Md-
mepuanvl, 20pHAsL MECIHOCMb.

Pecniy6nuka Jlarectan (PJl) OTHOCHTCSI K UHMCITy CaMBIX TOPUCTBIX MECTHOCTEM
3eMHOTO mapa. ['opHas MecTHOCTh pecnyOnuku coctaBiseT 39,9 % Teppuropun.
B cBsi3u ¢ TpyAHOCTBIO OCTPOUKH >KeJe3HbIX Jopor B ['opHom [larecrane, ceThb
aBTOMOOMJIBHBIX JOPOT MMEET cTpaTernueckoe 3HaueHue. [losromy s obecne-
YEHUS TPAHCTIOPTHBIX CBS3EH OTJAAJICHHBIX TOPHBIX MOCEJICHUHN C IIEHTPaIbHON Ya-
CTBIO PECIyOJIMKH BEChbMa Ba)KHO CTPOUTEJIBCTBO CETH TEPPUTOPUATIBHBIX JTOPOT.
VYkazaHHbIe JOPOTH MpeaHA3HAUCHBI ISl IIPOITYCKa aBTOTPAHCIIOPTa UHTECHCHUBHO-
cThio 710 100 aBT/CyTKH, TOATOMY MPHU CTPOUTEIBLCTBE MPOE3KEN YaCTU aKTyaJIbHO
MCIIOJIb30BaTh MECTHBIE KAMEHHBIE MaTepUalIbl U3 MIPUTPACCOBBIX KapbepoB. AHa-
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T3 TPYHTOBO-I€0J0rHYecKkux ycioBus PJ/[ mokasai, 4To reosiorus TOpHOM 4acTu
MIPEACTABIIEHA CIEAYIOIMMH CKaJbHBIMU IOPOJAAMU U TPYHTAMH:

— Mo 25% teppurtopun ropHoi yactu (roxHee byitHakcka g0 nuHuM boTianx-
Kapara-XyH3ax-Akyiia) clI0)KeHO U3BECTHSKAMH C PEIKUMH MPOCIOHKaMH Mep-
resisi 1 NECYAaHUKOB, TIIMHAMM, MEPTeSIIMH, NECYaHUKAMU, aJIEBPOJUTAMH, I0JIO-
MUTaMHU, 3aJIeKaMu THIICA.

— Jlo 5% Tepputopuu (B ueHTpasibHoi yactu ['opHoro Jlarecrana B paiioHe
Aranu, ['yuu0, Ypkapax) B OCHOBHOM CJIOK€HO HW3BECTHSIKaMH, OJOMUTAMHU,
MIPOCTIOSIMU MEPres, TJIMH, TUH3aMU TUIICOB, TECYaHUKAMH.

— Mo 70% Ttepputopuun (toxHas 4yacTb ['opHoro JlarecraHa ro)xHee JIMHUU
ArBagu - Xebna — I'yau0 — Ypkapax - Mamkanuc) clIoXeHO NPEeUuMYIIECTBEHHO
CKaJIbHBIMH MOPOJIAMH: apTHIIMTaMHU, aBJIEPOJIUTAMU, TECYAaHUKAMHU.

o 80% Tepputopuu I'opHoro /larectaHa moABEpKEHO CUIBHBIMU 3PO3UOH-
HBIMU T€0JIOTMYECKMMU Tpoueccamu. [lo celicMuueckoMy pallOHMPOBAHUIO TEp-
PUTOPUU TOPHOM yYacTh MMeeT akTUBHOCTH 9-10 Oamno. CoriacHo TOpPOXKHO-
KIuMaTuueckomy paronupoBanuio P/l otHocutca k III qopoxHO-KIMMaTudecKon
3oHe. CrnienuduyHble JOPOXKHO-KIMMATUYECKUE YCIIOBUS PECIYOIMKH HEOOXO0I1-
MO YYHUTBHIBATh MPU MPOEKTUPOBAHUU JIOPOKHBIX KOHCTpYKIUA. C yyacTHem aBToO-
pa, paspaboran CTO.25106343.02-2014.PMJI «lIpoexkTupoBaHue IOPOKHBIX
OJIe’K]T HU3LIETO TUIA C MCIOJb30BAHUEM MAaTEpUAIIOB IIPUTPACCOBBIX KAPbEPOBY.
VKka3aHHBI JOKYMEHT pa3paboTaH il TEPPUTOPUAIBHBI JIOPOT PECIYOIHKH,
BKJIIOYAET JIEBATh KOHCTPYKIMM U3 MECTHBIX YKPEIUIEHHBIX U HEYKPEIUICHHBIX Ka-
MEHHBIX MaTe€pUajOB C HUCIOJb30BAHUEM I'€OPELIETOK U TE€OTEKCTHIIS. Y UUThIBAs
HU3KYI0 MHTEHCUBHOCTH JBWXEHHS, 3a pacueTHyio npuHsta (corsacio ['OCT P
52748-2007) Harpy3ka Ha OJJMHOYHYIO OCh JByxocHoOro aBromoomts 60 kH. Kon-
CTPYKLIUM JOPOKHBIX OJIEXK PACCUUTAHbI sl TpeOyeMoro Moaynst ynpyrocta 50
Mna. B nokymMeHTe npuBeeHbI NONEepeyHble MPOPUIH JOPOKHBIX OAEK] HUBIIIE-
ro TUNa, TPeOOBAHUS K UCXOAHBIM CTPOUTENIbHBIM MaTepuaiaM U BSKYILUM, yKa-
3aHUSI 1O OpraHHu3aly{, TEXHOJOTMM M KOHTPOJK KaudecTBa JIOPOKHO-
CTPOUTENBHBIX padOT. YKa3aHHBIM JOKYMEHT MpeaHa3HayYeH ISl UCIOIb30BaHUS
IPU MPOECKTUPOBAHUM JOPOKHBIX OJI€K] U3 MECTHBIX KaMEHHBIX MaTepHalioB Ha
J0porax ¢ HHTeHCUBHOCTHIO 0 100 aBT/CcyT B ropHoii yactu PJI.

VIIK 625.768.5:338.312
CTPOUTEJIBCTBO 3EMJISIHOI'O ITIOJIOTHA Y JIOPOKHBIX OJE X/
B T'OPHOM MECTHOCTH

Memxunos P.A. (actimpant kadgeapsr CudTC)
Hayunslii pykoBoauTens — 1.T.H., npodeccop kadenpsl CudTC Anekcuxos C.B.
Bousrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
Maxaukamuackuid uman MAIIU (I'TY)

Paccmompenvl konempykyuu 3emnasano2o noiomua u OOPONCHLIX 00eHCO A8MOMOOUNTbHBIX
00poe ¢ HUZKOU UHMEHCUBHOCbIO OBUNCEHUS 8 20PHOU Yacmu pecnyonuku /lacecman.
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Knrouesvie cnosa: aemomobunvuas 0opoea, 3emMisiHoe NOJIOMHO, 0OPOICHASL 00exHcod, 20p-
Hasi MECMHOCMb

3eMuIsiHOE TIOJIOTHO B rOpHOM yactu pecnyonuku Jlarectan (PI) coopyxaercs
peuMyIiecTBeHHO (48%) W3 KpPYMHOOOJOMOYHBIX TPYHTOB, MPEICTABISIONINX
co0Ol CYrIMHOK WM TJIUHY C BKIIIOYEHUSIMU APECBBI, 1IEOHs, necuanuka. [lpu
3TOM, OKOJIO 23% 3€MJISSTHOTO IOJIOTHA OTCBHINAETCS W3 CYIVIMHKOB WJIM TJIMH C
BiitoueHueM 110 10-30% kameHHOTO Matepuania (JIpecBbl, 1meOHs, 00JIOMKOB Tec-
yanuka) Jlo 20% 3eMJISHOTO MOJIOTHA COOPYXKAETCS U3 BaTyHHO-TAJICUHUKOBOTO
IPYHTa C CYNECYaHO-CYIJIMHUCTBIM WM TIIMHUCTBIM 3anojHutesieM 10 20%. Oko-
710 5% 3eMIISTHOTO TMOJIOTHA OTCHINAETCS M3 JIPECBBI WU JPECBAHO-IIEOCHUCTOTO
rpyHTa. [IpuMeHeHue TIMHUCTBIX CIIAHLEB W TIMHUCTBHIX CIAHLIEB C MPUMECHIO
necyaHuka HesHauuTelbHO (10 10%).

W3 ckanpHBIX MOPOJ, MPEACTABICHHBIX apreluTamMu, ajleBpOJUTaMu C Mpo-
CJIIOMKaMM MeCYaHUKa WIM W3BECTHSKA, IECYAaHUKOM coopyxaeTcs 10 35% o0bek-
ToB. Mcnonb3oBaHue CYIJIMHKOB W TJIMH 0€3 BKIIOUEHUW KaMEHHBIX MOpOJ CO-
ctaBisieT A0 7%. Crneunduunble TOpoxHO-KIMMaTHueckue ycioBus Pl Heobxo-
JTUMO YUUTHIBATH IPU MIPOCKTUPOBAHUU JIOPOKHBIX KOHCTPYKIIHM.

Tabnuna 1
Knaccudukanus KpyrnHoo06J0MOYHBIX TPYHTOB
Bun rpynra Bua 3anonman- | Kiace Conepsxanne dactuil, % 00IIei Macchl
TeNs IpyHTa CyXOro rpyHTa

['116100BbIH (BanmyHHBIN) [[lecyanbrit I Kamuu kpynaee 200mm - 6osiee 50

[ TMHUCTBIN 1\Y To xe
[{e6enuctsiii (raneunu- |[lecuanprit 11 Uactuibl kpynHee 100mM - Gosiee 50
KOBBII) [ TMHUCTBIN \Y To xe
/IpecBsHbIl (TpaBHii- [lecuanblit I11 Yactuibl kpynHee 2mM - 6osiee 50
HBIi1) [ JIMHUCTBIN VI To xe

Cornacao 11.6.6. CHull 2.05.02-85* apruniauTsl U aleBpOIUTHI; MEPTeiH, TIu-
HUCTBIE MEPrelid U MEPreIUCThIC TIMHBI, TIIMHUCTBIC CIAHIIBI U CIaHIEBbIC TJIMHBI
OTHOCSTCS K 0COOBIM TpyHTaM. KpynmHOOOJIOMOYHBIE TPYHTHI B 3aBUCHMOCTH OT
THUIIA 3aMOJTHUTENS U KPYIMHOCTH OOJIOMKOB CJIEAYET MOApa3esTh Ha MECTh Kiac-
coB (Tabu1.1).

YcnoBusiMu pOopMUPOBAHUS ONTUMAIBHOM CTPYKTYPBI KPYIMHOOOJIOMOYHBIX
IPYHTOB, CIIOCOOCTBYIOIIMMU MOBBIIICHUIO YCTOMYUBOCTH HACBITIEH U JTOPOKHBIX
OJICK]T SIBIISIFOTCSI: TPAHYJIOMETPUUECKUN COCTaB, OOECIEUMBAIONIUN TMOJy4YCHUE
IJIOTHOW TPYHTOBOM CMECH; BO3MOXHO OOJIbIIIee KOJUYECTBO KOHTAKTOB MEXKTY
CKEJICTHBIMU YaCTHUIIaMH; ONTUMAaJIbHAs (MJIM OJIM3Kas K HEM) BIAXHOCTh MEJKO-
3eMa B MPOIecce YIUIOTHEHUS; Ha/lJIe)Kalllasi CTENeHb YIJIOTHEHUS TPYHTa TIPU BO3-
BeJICHUM Hacklniel. ONTUMaNIbHBIM SIBJISIETCS COCTAaB KPYMHOOOJIOMOYHOI'O TPYHTA
c coaepxkanuem 65 - 70 % ob6ioMouHOM cocTaBistomeit. Hanbonee nebmaromnpu-
STHBIMH, SIBIIIFOTCS KPYIMHOOOJOMOYHBIE TPYHTHI, COAEpKaIlire OOJOMKH JIETKO-
BBIBETPUBAIOIIUXCS Pa3MATdyaeMbIX CKaIbHBIX mopoa (apruuiuToB). Ilpu ycTpoii-
CTBE HAChINIEd M3 apTrUJTUTOBBIX KPYIMHOOOJOMOYHBIX TPYHTOB MPEANIOUYTCHHUE
cieayer oTnaBaTh rpyHTam, coaepxanium 30 - 40 % (o Macce) Menkux Ghpakiui
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(pasmepom Mmenbue 2 mMm). [ns kpynHooOsnomounbix rpyHToB I-III kimaccos, uc-
MOJIb3YEMbIX MPU YCTPOMCTBE LIEMEHTOOETOHHBIX MOKPBITHI, MUHUMAJIbHOE 3HA-
yeHue TpedyeMbIix K03(p(UIMEHTOB yIUIOTHEeHUd - 1,25, npu ycrpoiicTBe acdanb-
TOOETOHHBIX U 00JsieryeHHbIX - 1,20; mist rpynToB 1V-VI kinaccoB - cooTBETCTBEH-
HO 0,98 m 0,95.

YmiotasaeMocts rpyHTOB I-1II K1accoB mpakTUYECKH HE 3aBUCHUT OT BIIAXKHO-
ctu. I'pyntsl [V-VI knaccoB cneayer ymioTHATH NpH BiAaKHOCTU He Oonee 1,1-1,2
ONTUMAJIbHON. YCTOWYUBOCTh HACHINEH, COOPYKAEMBIX M3 KPYHTHOOOJIOMOYHBIX
IPYHTOB C KapKacHOM CTPYKTypoil, copepxkamux menee 30 % cyrnnHka, JOCTUTa-
€TCs IyTEM YILUIOTHEHUS TPYHTOB IIPHU BIAKHOCTU IIIMHUCTOTIO MEJIKO3E€Ma, PaBHOM
1.1.3 ontumansHOi (W o). I'pyHTBI, YIUIOTHEHHBIE MPHU BIAKHOCTU MEJKO3eMa
HUKE STUX 3HAYCHHUH (TBep/Aas KOHCUCTEHIIMs ), CKJIOHHBI K TipocajkaMm. KpymHo-
00JIOMOYHBIE TPYHTHI, conaepkauue Oonee 30 % cyriauHka, CileqyeT YIUIOTHATH
MIPU BIIAXKHOCTU MeJKo3eMa He Boiie W o, . Haubompinel nmpocagodHOCThIO Xa-
paKkTEepU3yI0TCA KPYIHOOOJIOMOUYHBIE TPYHTHI, cofepskainue oT 15 1o 40 % rnunu-
CTOTO MEJIKO3€Ma B TBEPJOM WA MOIYTBEPAON KOHCUCTEHIIMU. CHUKEHHE Mpoca-
JOYHBIX JlepopMalnuii HachIel, COOPYKAeMbIX U3 KPYITHOOOJIOMOYHBIX TPYHTOB C
KapKacHOM WJIM HECOBEPLIEHHON KApPKACHOW CTPYKTYPOM, TOCTUTaeTcs MyTEM YII-
JIOTHEHUSI TPYHTOB IPHU MOBBIIEHHBIX HArpy3Kax W BIAXKHOCTU TIIMHUCTOIO MEJ-
ko3ema. [Ipu yrmioTHeHUu TpyHTOB, COAEpKAIIMX OOJIOMKH aprujliiuTa ONTUMAalb-
HOM SIBJIIETCS BJIAXKHOCTH Menko3ema 18- 20 %. Yknaaka B Hachlllb NEpPEyBIIAXK-
HEHHET0 apTWJJIMTOBOTO IPYHTA HE JIOIYCKAETCH.

[Ipu coopykeHUU 3eMIISTHOTO MOJIOTHA U3 KPYMHOOOJIOMOYHBIX IPYHTOB MaK-
CUMaJIbHBINA pa3Mep 00JIOMKOB He JOHKEH MPEeBbIIATh 2/3 TOJIIIMHBI YIUIOTHAEMO-
ro cJos, , @ B BEPXHIOIO YacTh (B mpezenax ciaos ToamuHon 1 m) - 30cm. TonmuHa
YIUIOTHSIEMBIX CJIOEB JOJKHA ObITh He Ooniee 30-50 cm. [lpu ucnonb3zoBaHuU
KPYIMHOOOJIOMOYHBIX TPYHTOB CJIEIYET IMpeaycMaTpUBaTh BhIPABHUBAIOUIUN CIION
ME¥Ky HACBHIIbIO U JTOPOKHOW OJEKI0M TONIMHON He meHee 0,5 M u3 rpyHTa ¢
obnomkamu He 6onee 0,2 M. CkanbHble TPYHTBI U3 JIETKOBBIBETPUBAIOLIUXCS Pa3-
MATr4aeMbIX TOpoJ (aprwyUIMTOB, aJlE€BPOJIMTOB U Jp.) MOKHO MPUMEHSTDH JIJIS Ha-
CBITIEH COOPYKAaeMbIX KaK B JIETHUX, TaK U B 3MMHHUX YCIIOBUAX 0€3 OrpaHU4YEeHUI
10 BBICOTE, MIPHU YCJIOBUH 00s13aTE€IBHOTO COOIOACHHUS TEXHOJOTHH MPOU3BOCTBA
pabort. Jlyig Hachined, OTCHIAEMbIX U3 CKAJIbHBIX CJIA00BBIBETPUBAIOLIUXCS U BBI-
BETPUBAIOIIKXCS TPYHTOB (FOPHOM MAacchl), a TakKe M3 KPYIMHOOOJIOMOYHBIX (Ba-
JYHHBIX U TIBIOOBBIX) TPYHTOB, BEPXHUIN CIIOH MOLIHOCTHIO HE MeHee 0,5 M peko-
MEHJyeTCsS MPOCKTUPOBATh U3 TPABUNHO-TAJICYHUKOBBIX WM HIEOCHUCTBIX TPYH-
TOB, HanOoJiee KpyIHble (PpaKIMu KOTOPBIX HEe NOJKHBI npeBbimaTh 0,2 M. B Hu-
KeNeKaluX CI0SX HACBIIM MAaKCHUMaJbHO JOIMYCTUMBIN pa3Mep KaMHS yCTaHAB-
JIMBAETCS MpHU MPOOHOM YIUIOTHEHHUU B 3aBUCUMOCTH OT NMPUHATON TOJIIUHBI OT-
CBIIIAEMOTO CJIOS.

Ouenky oOmieil 1 MeCTHOM YCTOMYMBOCTH OTKOCOB HACHINIEH MX CKalbHBIX
IPYHTOB JIETKOBBIBETPUBAIOIIUXCS PAa3MATr4a€MbIX U HE pa3MAr4aeMbIX MOPOJ clie-
IyeT IPOU3BOJUTH C YUETOM CHUKEHHS PACUETHBIX MapaMETPOB I'PYHTA B IOBEPX-
HOCTHBIX CJIOSIX HachInel (Tadi. 2).
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Taomuma 2

PacueTHble XapaKTepPUCTUKU TPYHTOB
Conepxanwe, %
MecToHax0KIeHUE CI0EB " n
apruuuToB * 60 aJ1eBposIUTOB > 60
IpyHTa B HACBINU
Cuerutenue | Yron BuyrpenHero |Cueruienne | YToa BHYyTpeHHETr o
C, kr/em’ TPEHHUS J, Tpaj C, kr/em’ TPEHHUS J, Tpaj

B nproTKoCHOM 9acTH ¢
0011ell MOIITHOCTBIO JI0
2 M 0,20 20 0,15 25
B sinpe 0,45 40 0,15 45

HpI/IMCLIaHI/IC. HpI/IBeI[eHHI)Ie B Ta6J'II/IH€ BCJIMYMHBI JAaHBI ¢ YYCTOM YIINIOTHCHHUA I'PYHTOB B Ha-
CHIIISIX B COOTBETCTBUU C YCTaHOBﬂeHHOfI TEXHOJIOTHECH.

OTKOCHI HachINEN U3 CKAIBHBIX TPYHTOB JIETKOBBIBETPUBAIOLIMXCS pa3Msrdac-
MBIX U HE pa3MAr4aeMbIX MOpPOJ HEOOXOAUMO YKPEIUISATh TJIMHUCTBIM WIH PacTH-
TEJIbHBIM TPYHTOM, T€OMOJOTHOM, TreopemieTkoid. Haumbonee menecooOpa3HbIM
CIIOCOOOM YKpPETJIEHHsI OTKOCOB SIBJISIETCS NTOCEB MHOTOJIETHUX TPaB IO CJIOK0 pac-
TUTENBHOTO TpyHTa. [IpHu ycTpoiicTBE BBIEMOK B CKaJbHBIX IPYHTaXx 0CO00OE€ BHHU-
MaHue cleAyeT yAeIATh YCTOMUUBOCTH OTKOCOB. HebmaronpusaTHeIM cliefyeT cuu-
TaTh PACIOJIOKEHUE IMOBEPXHOCTEH OCHabJieHHsi B CTOPOHY OTKOCa MOJ YIJIOM,
MPEBBILIAIONIMM yroJl BHYTPEHHETO TPEHUs MO KOHTaKTaM MOBEPXHOCTEH ocliald-
JIEHWS, B TOM YHUCJIE B CIIy4asiX paclojoKEeHUs UX BKPECT MPOCTUPAHHUS C NTOBEPX-
HOCTBIO OTKOCA, MOJ yrioM, MeHbIINM 30°. BiaronpusTHbIM CUMTAETCS CIEAYIO-
1iee pacrojoKeHUE MOBEPXHOCTEH OclabieHus: TOPU3OHTAIbHOE, HAKJIOHHOE B
CTOPOHY MaccHBa (3alpPOKUHYTOE), BEPTHUKAJIbLHOE, HAKJIOHHOE B CTOPOHY OTKOCa
MO/ YTJIOM, MEHBIIIMM YTJIa BHYTPEHHETO TPEHUS 1O MOBEPXHOCTU OCJIa0IeHHUS.

VIIK 696.2:614.8
OCHOBHBIE TPUHITUIIBI BE3OIIACHOM I'ABU®UKALINN
JKNJIBIX 3JIAHUI

[Tanosckas K.O. (TT'B-1-11)
Hayunslii pykoBoauTeNh — K.T.H., ipodeccop.kadeapsl TI'B Kynpsisues JI.B.
Bousrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Hpueodﬂmc;z OCHOBHblE MePblL NO obecneuenuro be3onacHoll IKCnyamayuu cucmemsl 2ca3o-
cHaboiceus O()HOKdemuprlX U MHO2OK6APMUPHbBLX IHCUTIbIX 00MO08.

Knrouesvie cnosa: enympennuii 2a3onpogoo, KOHMpOLepbvl, OamyuKu 3a2a308aHHOCMU,
NeKMPOMASHUMHbBIE KIANAHbL, NOXCAPHBIL U38EUJAMED.

B IMocCJICAHCC BpEM:A BOIIPOCAM 0e30MmacHOCTH OKCILTyaTallunu Ta30IIPOBOJOB
JKWIBIX JKOMOB YACIACTCA IMOBBINICHHOC BHUMAHUC. Yyactunucse ClIydau OTpaBJIC-
HHA YIrapHbIM I'a30M, B3PbIBOB FaBOBOBHyHIHOﬁ CMCCH U IOXKAPOB IIPHU 3KCILIyaTa-
o OBITOBBIX T'a30BBIX HpI/I60p0B. an_[e BCCTO HpH‘IHHOﬁ aBaprIHBIX CI/ITyaI_[I/Iﬁ
SIBJISICTCSI TaK HA3bIBAEMBIM «UEIOBEUYCCKUI Q)aKTop». I[J'IS[ MWHHUMMH3aAIUHN BIIMAHUA
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«uenoBeyeckoro ¢akTopa» Ha MPOIECC CXKUTAHUS MPUPOJHOrO Traza paszpaboTaH
pSAI MEp HE3aBUCUMOTO MOJepKaHusl 0€3aBapuiHOTO COCTOSIHUSI U YMEHBIIICHUS
nocieacTBuid apapuii [1]. [lepeuncianm HeKOTOpbIE U3 MPUHUMAEMBIX MED.

Jlst 6€30macHOro MOAKIIOUECHUS 3/1aHUsT He0OX0AUMO, 4TOOkI pabouee JaBie-
HUEe B rasomnpoojie-BBoje Obl10 HEe MeHee 0,0015 MIla (150 nmalla). Tak kak HO-
MUHQJIBHOE JIaBJICHUE Tiepe]] OBITOBBIMU Ta30BBIMU MpUOOpPaAMU COCTABIISIET
130 nalla, To BBITIOJTHEHHE ITOTO YCJIOBHS C Y YETOM IOTEPh JIaBJICHHUS BO BHYT-
PEHHEM Ta3oIpoBOJIE MO3BOJISIET 00eCeunTh HauboIee SKOHOMUYHBIN U Oe3ormac-
HBIN pexuM paboThl Ta30BOM ammapaTypbl. JJis 6e301macHOro MOAKIIOUEHUS 3/1a-
HUN K Ta30BOM CETH CIIe/lyeT MpeaycMaTpuBaTh CICAYIONINE aKTUBHBIC MEPHI 3a-
IIUTHI BHYTPEHHETO Tra30MpoOBOA;

MIPUMEHEHHUE B HAPYXKHBIX Ta30MIPOBO/IAaX 3aMOPHBIX KJIAMaHOB (KOHTPOJIJIEPOR)
M0 Pacxojay ra3a, KOTOPhIE CAMOCTOSITEIbHO MEPEKPHIBAIOT MOTOK Ta3a (cpadaThi-
BAaIOT), €CJIM PacXo]] raza MpeBbIIIacT JOIMMYCTUMOE 3HaUeHue. Takue KianaHbl CIo-
COOHBI MTHOBEHHO TIEPEKPHITH TA30MIPOBOJI B ClIydae PE3KOro yBEIUYCHHUS pacxoaa
raza B pe3yjibTaTe pa3pbiBa Ta3oNpoBOJa WJIM HECAHKIIMOHUPOBAHHOTO BMEIIa-
TEJICTBA OCTOPOHHUX JIMII;

MIPUMEHEHHUE B Ta3uUIMPYEMbIX MOMEIICHUSX TATYMKOB 3ara30BaHHOCTU U
MOKapHBIX U3BENIaTeIeH, CBSI3aHHBIX C AJICKTPOMArHUTHBIM KJIallaHOM, TIpUMEHe-
HUE DJICKTPOMArHUTHBIX KJIAllaHOB, MEPEKPBIBAIOIIMX TOTOK rasa (cpabarbiBaro-
IUX) TPU MOCTYIJIEHUHU CUTHajJa OT JaT4yMKa 3ara30BaHHOCTH H/WIM IMOXKaAPHOTO
W3BEIIaTEN;

MIPUMEHEHUE HHAUBUYATBHBIX Ta30pEeryJIsITOPHBIX YCTaHOBOK (PEIyKTOPOB)
HETOCPECTBEHHO TMepe]l Ta30UCIOb3YIOIUM 000pYyI0BaHUEM. PenyKTopsl mo-
3BOJISIOT ONTUMM3UPOBATH PabOTy ra30MCIOJIB3YIONMIEr0 O00PYIOBaHUS U MUHHU-
MU3UPOBATH KOJUYECTBO BPEIHBIX BEIIECTB B MIPOIYKTaX CrOpaHUS ra3a.

OCHOBHBIE aKTUBHBIC MEPHI JJIsI O€30MIaCHOTO TTOAKIIOUCHUSI 3/IaHUS K Ta30BOM
CETH YTOUHSIIOTCS B TPOCKTHOM JTOKYMEHTAIIMH MIPU UX UCIIOIb30BaHUU. Bee yactu
KOHCTPYKIIMM PACTOJIOKEHBI B Ka4eCTBE OTACIBHBIX YCTPOUCTB. PekomeH0BaH-
HbIE aKTUBHBIE MEpPbl OE30TMACHOTO MOJKIIOUYCHUS MOTYT IMPUMEHATHCS KaK KOM-
MJIEKCHO, TaK M M0 OTJAEIbHOCTH. Pelienre 00 3TOM MpUHUMAET MPOEKTHas opra-
HU3AIMs B 3aBUCUMOCTHU OT CTETICHU PUCKA, TpeOOBaHMM 3aKa3unKa, COCTOSHUS ra-
30BBIX CETEM M Ta30MCIOJB3yIoIero obopynoBanus. Eciau rasoucmnolib3yroiiee
000py/I0BaHUE OCHAIICHO WHAWBUIYATbLHOW Ta30peryasTOPHON yCcTaHOBKOU (pe-
JTYKTOPOM), TO NMPUMEHEHHUE JIOMOJTHUTEIBLHOIO PEIyKTOpa MpeaycMaTpuBaTh HE
HY’KHO. YCTaHOBKA 3JIEKTPOMAarHUTHOTO KJallaHa MOXET MPeaycMaTpPUBaThCs KaK
CHapyXH 31aHus, Tak U BHYTpU. [Ipn ycTaHOBKE KiaraHa peKOMEHAYETCS Tpeay-
CMOTpPETh MACCHUBHBIC MEPHI 3alIUTHI. DJIEKTPOMArHUTHHIE KJIAllaHbl MOTYT yCTa-
HABJIUBATHCA: OJIMH OOIIUI KJIanaH Ha BCE 3/1aHKE, OJIUH KJIalaH Ha MObe3 T, OJUH
KJIalaH Ha 3Tax (IUIOMIAAKY), HHANBUIYaIbHbBIN KJIallaH Ha KaXKIYI0 KBapTUPY.

OCHOBHBIE aKTUBHBIE MEPHI JJIs1 0€30MACHOTO MOKIIOYCHUS 3aHUN K Ta30BOU
CETH OJIHOKBAPTHUPHOTO JIOMa OCHAIIEHBI CIEAYIOIIUMH yCTAaHOBKAMU: 3allOPHBIN
KJamad (KOHTPOJUIEP) MO PacXoay raza, PperyysiTop AaBjieHUs Taza (peryssiTop),
OCHOBHOE€ OTKJIFOYAIOIEe YCTPOMCTBO (KpaH), DJIEKTPOMArHUTHBIM KJIamaH, CBS-
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3aHHBIM C MMOXKAPHBIM HM3BCHIATCIICM M JATYHMKOM 3ara30BAHHOCTHU. VYcusneHnbie
MCPBI 0e30IMacHOCTH OKCITyaTalluid BHYTPHUAOMOBBIX CHCTCM I‘aBOHOTpe6JICHI/IH
BCAYT K 1OCTATOYHO 3HAYUTCIIbHOMY YAOPOKAHUIO CUCTCMbBI, HO HC MOKCT HUYICT O
OBITH HOPOKE YeJI0BCUYECCKOM JKU3HMU.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. CHull 42-01-2002 (CII 62.13330.2011). I'a3opacnipeenuTeNbHbIE CUCTEMBI. AKTYyallu-
3upoBaHHas pefakius. M.: Munperuon P®, 2011. 64 c.

VIIK625.9/514.8
HATJISITHOE MPEJCTABJIEHHUE YITPABJIEHUSI CHCTEMAMM
ABTOJIOPOKHOTO KOMILJIEKCA B TIPOCTPAHCTBE 4D

[Ipouenko .A. (AH-1-12)
Hayunslii pykoBoauTens — A.T.H., npod. kadenpst DY IX boposuk B.C.
Bosrorpaackuii rocyaapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Ha npumepe ynpasnenus cucmemou ¢ nomowwto xeazunpeoopaszosanusi Jlopenya u npo-
cmpancmeéa MuHKo8cko20 coenana nonvblmka MoOeIupo8anus ynpaesienus 8 npocmpauncmee 4D,
00veduHAIWeM Pu3ULecKoe MPEXMEPHOe NPOCMPAHCMEBO U 8PEMSL.

Knrouesvie cnosa: npocmpancmeo-epems, npunyun omuocumensnocmu, 4D npocmpancmeo.

Harnsgnoe mpeacrtaBieHue yopaBieHHUs MpolieccaMy aBTOJIOPOKHOTO KOM-
MJIEKCa UTPAEeT BAXKHYIO POJIb HE TOJBKO KaK o0Jajaroiiee OOJbIIoN Mo3HaBaTEb-
HOM M JT0Ka3aTebHOW CUJION, HO U KaK MHCTPYMEHT, CITIOCOOCTBYIONIUN JTydIlIeMYy
MMOHUMAaHUIO 3TUX TpoleccoB [1].

[IpocTpancTBo—Bpems (I1.-B.) — reomeTpudeckass KOHCTPYKIIHS, OMUCHIBAIO-
1asi MPOCTPAHCTBEHHBIC U BPEMEHHBIC OTHOIICHUS B (DU3UYECKUX TEOPHUAX, B KO-
TOPBIX AT OTHOIICHUS paccMaTpHUBAIOTCS Kak B3aumo3aBucsiue. [1.-B. B crenu-
aJbHOW TEOPUU OTHOCHUTEIIBHOCTH SIBJISIETCS YETHIPEXMEPHBIM TICEBIOEBKIUIO0BBIM
MIPOCTPAHCTBOM C JIUHEHHBIM 3JIEMEHTOM.

ds’ =c’dt’ —dx* —dy* —dz’ (1)
rZie X, y,z — IPOCTPAHCTBEHHBIE KOOPIMHATHL, @ { — BpEMEHHAs! KOOPAWHATA, ¢ —CKOPOCTh CBETA.

VYuuteiBas, 4to mpeoOpazoBaHue JlopeHIla SBISETCS aHAIOTOM OPTOTOHAb-
HBIX TipeoOpazoBaHuil (UK 000OIICHHEM TTOHATHS JBUKECHHS) B €BKJIMIOBOM IIPO-
CTPaHCTBE, BOSHUKAET BO3MOXKHOCTh CBS3aTh B MPOCTPAaHCTBE MHHKOBCKOTO [2]
JIBE TaJIUJIeeBbl CUCTEMBbI KoOpaAuHaT (puc. 1).

[Tone3HO OTMETUTH, YTO «TEOPHUI0 OTHOCHUTEIBHOCTU YACTO KPUMUKOBAIU 34
Mo, 4mo OHA HeONPAa8OAHHO NPUNUCLIBAEN UCHMPAIbHYIO MeoPemudecKyo poib
ABNCHUIO PACNPOCMPAHEHUs c6ema, OCHOBBIBAs IMOHITHE BPEMEHH Ha €ro 3akKo-
Hax». IlomoxkeHwme Aen, oJgHAKO, MPUMEPHO TakoBO. UTOOBI MpHIATh IMOHSTHIO
BpeMEHU (PU3UYSCKUUM CMBICI, HYXXHBI KaKHE-TO MPOIIECCHI, KOTOPHIE Al OBl
BO3MOKHOCTb YCTAaHOBHUTH CBSI3b MEXKY PA3IMYHBIMU TOYKAMHU MPOCTPAHCTBA.
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Puc.1. 'eomerpuueckas narepnperanus npeodpazoBanus JlopeHa-MHUHKOBCKOTO.

Bonpoc o mom, kakozo poda npoyeccol blOUparomcs npu maKom onpeoeneHuu
8pemeHnu, HecywecmeeneH. J{1ns Teopun BBITOJIHO, KOHEYHO, BBIOMPATh TOJIBKO Te
IIPOLIECCHI, OTHOCHUTENIBHO KOTOPBIX MBI 3HAa€M YTO-TO ompenesieHHoe. Pacmpo-
CTpaHEHHE CBeTa B IycToTe Onarogaps uccienoBaHusM Makceemna u JlopeHia
MOAXOAUT JUIsl ATOM 1eJIM B TOPa3o OOJIbIICH CTeneHu, yeM Jto00H apyrou mpo-
1ecc, KOTOpbld MOT ObI CTaTh 00BEKTOM paccMmoTpenus. (BrineneHo aBropom cra-
Thu). OTCIO/Ia MOXKHO CJiejaTh OY€Hb BaKHBIM BeIBOA. B cucteme (1) ¢ — cko-
POCTb CBETAa B BaKyyMe€ — KOHCTaHTa. [{J1d penieHus NpuKkiIagHon 3a1auu €€ MOX-
HO 3aMEHHUTh Ha KOHCTAHTY, KOTOpas B HAUOOJIBbIIICH Mepe YIOBJIETBOPSET TPeOO-
BAHUSAM aHAIM3UPYEMOTO Iponecca. A. DUHIITEHH MPHUILIEN K BBIBOAY, YTO MPUH-
LUIT OTHOCUTEIBHOCTH siBisieTcsi BceoOmuM. Ha ocHOoBaHMM moctynara, 4To 6ce
3aKOHbL NPUPOObI OOUHAKOBBL B0 BCEX UHEPYUATbHBIX CUCEMAax omcyemad, OH ycC-
TAHOBWJI, UTO HE TOJIbKO MEXaHUYECKHE, HO U Bce (PU3MUecKue 3aKOHbI OJIMHAKOBBI
BO BCEX MHEPUUAIBHBIX CHUCTeMax orcueTa. Hampumep, MOXHO NPUHATH MAaKCH-
MaJlbHO BO3MOXHYIO (WMJIM pacyeTHYI) CKOPOCTh JIBUKEHHUSA, JIOPOKHO-
KJIMMAaTUYECKHUE YCIOBHUS C YCTAaHOBJIECHHBIMHU XapakTepucTukamu u ap. Cremnona-
TEJIBHO, MPOILIECCHI, PA3BUBAIOIIMECS B CUCTEME aBTOJAOPOKHOTO KOMIUIEKCA, pac-
CMaTpUBaeMbI€ BO BPEMEHHU, MOTYT CTaTh OOBEKTOM MPUKIIATHOIO aHajIu3a ¢ Io-
Moresio Teopun I1.-B. [1]. B Mogenu B kauecTBe (PakTOPOB MOTYT BBICTYIATh TE€X-
HUYECKHUE, TEXHUKO-DKOHOMUYECKHUE, Teorpaduueckue JIEMEHThI, a TAKXKe TeXHHU-
YeCKHe, IKOHOMUYECKHE U reorpaduieckue u apyrue (GpakTopbl, pa3BUBAIOIIHECS
BO BPEMEHH.

[Ipoananu3upyeM J1Ba YacTHBIX BapuaHTa Mojenu yrpaienus (puc. 2). Ilep-
BB — HleabHbIA. PacCMOTpUM IepeMelleHHe BEKTOpa yHpaBjeHUs AB BO Bpe-
MEHH B TIpejieniax 3aJaHHbIX mapameTpoB. [IpeoOpa3oBaHus mpu KOJUIMHEAPHBIX
MPOCTPAHCTBEHHBIX OCSIX OCYIIECTBIACTCS MPU NEPEMEIICHUH C ONPEACICHHOU
CKOpPOCTBIO ¢, a Hayaja KOOPJAWHAT COBIAJAIOT B HAYaJIbHbI MOMEHT BPEMEHU B
o0eux cucreMax. B pe3ynbrate nepemenienus: 0€3 MpoCTPaHCTBEHHBIX TOBOPOTOB
B 33/IaHHOM cucTeMe 00beKTa Y = f(x,,x,) 00pa3yroTcsi TUIEPIOBEPXHOCTh U TIOC-

KOCTb ABA'B'. Torma pnnuHa oTpe3ka A'B', XapakTepu3yromas MPOSKIUI0 BEKTOPa
ONTUMAJIBLHOTO YIPABICHUS BO BpeMEHHU, OyIeT paBHA JJIMHE BEKTOPA, XapaKTepu-
3YIOLIEr0 ONTHMAJIBHOE YIIPABIEHHE AB B COOTBETCTBHHU C IIPUHATHIM KpPUTEPHEM
OITUMAJIBHOCTH.
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Bropoii BapuanT. BHECEM HE3HAYUTEIBHOE U3MEHECHUE B UICAIBHYIO MOJCIb.
3BEeCTHO, YTO B CUJIy BIMSHMS Pa3AMYHBIX BHELNIHMX U BHYTPEHHHX HPUUYMH B
peaNbHBIX YCIOBUAX MPOM3BOJACTBA M SKCILIyaTallMd JOPOTH, B YIIPaBIAeMOH M
YIIpaBJIsolell cucTeMax IOMYCKAIOTCS OTKIOHEHHS B HapaMeTpax —yIpaBIeHUS.
Torna, HanpuMep, BeKTOp CD TI0J BIMSHUEM STHX IPUYMH MOTYYHT OTKIOHEHHE
¥, HepeMeIasch B MPOCTPAHCTBE IIPOU3BOCTBEHHBIX OTHOIIEHUI U BO BPEMEHH,
npeobpasyercs B Bektop C'D'. IlapameTpsl BeKTOpa ynpasieHus CD, IOCTPOEH-
HOTO 0 yKAa3aHHOMY BbILIE KPHTEPHIO ONTHMAILHOCTH, IONYYaT UCKAKEHHE, U
€ro BHJ MOKET OBITH NpEJCTaBIcH, HampuMep, kak C'D'. Ilonoxenue C'D' He
IEPIEHANKYISPHO 2Y' U, cleqoBaTenbHo, CD#C'D', U mojoxkenne C'D' HE COOT-
BETCTBYET HPUHATOMY KPUTEPHIO ONTUMATBLHOCTH.

Puc. 2. IIpoctpanctBenHas mozens B [1.-B., WILTIOCTpHpYIOIas BPEMEHHBIE CEUYEHHS TTPO-
cTpaHcTBa MMHKOBCKOTO JUIsl BEKTOPOB ynpasieHuss AB u CD
(mpeobpazoBanuss AB B A'B' u CD 8C'[]").

MopaenupoBaHue ynpaBIeHUsI MIPOLIECCOB B MPOCTPAaHCTBE 4D OTKpHIBAE€T BO3-
MOXXHOCTU i Oojiee TMOJIHOTO aHalu3a, MCCIEJOBaHUS IMPOCTPAHCTBEHHBIX
CTPYKTYp OOBEKTOB B CUCTEME aBTOI0POKHOT'O KOMILJIEKCA, OTpakaeT BaKHEHIIINeE
CBEJICHHS O CBOMCTBAX pEAIbHBIX IMPOIECCOB.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. bopoBuk B.C. Busyanusanus ynpaBiieHHsS CHCTEMaMHU aBTOJIOPOKHOTO KOMIUIEKCA B
TpexmepHoM npocTpancTBe U Bpemenu / B.C.boposuk, B.B.boposux // Hayka u Texnuka B 10-
posxHoit otpaciu. 2015. Nel. C. 31-35.

2. Minkowski, Hermann. Geometrie der Zahlen / Hermann Minkowski. Leipzig-Berlin: R.
G. Teubner, 1910. 320 p.

3. DOiinmreiiH A. CymHOCTh TEOpUM OTHOCUTENbHOCTH / Pexxum  gocryna:
http://murzim.ru/jenciklopedii/100-velikih-knig/4190-eynshteyn-suschnost-teorii-otnositelnosti.
html. (/lata o6pamenus: 20.08.2014).

4. OitaTeitH A. OcHOBHbBIE HIeU U MPoOIeMbl TeOpUH oTHOcUTenbHOCTH // CoOpaHue Ha-
YUHBIX TPYZAOB, T. II. M., 1966.

37



VIIK 696.251.63
PEKOHCTPYKIUSA N3HOILEHHBIX I'A30ITPOBOI0OB
METOAOM ITPOTAXKKHA

Posenxo /I.C. (TI'B-1-10)
Hayunslii pykoBoauTeNh — K.T.H., f011. Kadeapsl TI'B Edbpemona T.B.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Onpedeﬂeﬁbz obnacmu NPUMEHERUA pPA3TUYHBIX Memooos npomsINCKU  NOJAUIMUIIEHOBBIX
mpy6 68 USHOUWIEHHbIX CMAJIbHbLX 261307’1]?060061)6, 6bLAI6/IEHbL UX npeumyuiecmeda u HeooCmamku.

Knrouesvie cnosa: pexoncmpykyus, decmpanuietinvle Memoobvl, NPOMANCKA, NPOMACKUBA-
HUe, npuiezanue 2a3onposooa.

PexoHCTpyKInsl ceTeil ra3zopacmpeneieHus MPEACTaBIsIeT COOO0N KOMILIEKC
orepanuii MO TMepPeyCTPOUCTBY NEHCTBYIOIIMX OOBEKTOB, HAIPaBICHHBIM Ha
obecnieueHue OecriepeOOHON U 0e3aBapUHONM MOCTABKHU ra3a MOTPpeOUTeNsIM, To-
BBIIICHUE HAJE)KHOCTH, MPOMBIIUICHHON M JKOJOTHYECKOW 0e30MacHOCTH MpH
AKCIUTYaTalllH, TOBBIIeHNE 3(PPEKTUBHOCTH pabOThI Ta30MPOBOOB U YIIyUIICHHE
UX TEXHUKO-DKOHOMHYECKHX IOKaszarejeil (Hampumep, MPOIYCKHON CIOCOOHO-
CTH), YIYYIICHHUS YCIOBHH JKCIUTyaTallid M TEXHUYECKOTO YPOBHs (M3MEHEHHE
crioco0a MPOKIaIKK, MaTepuaia TpyO, TUIa TEXHHYECKUX YCTPOMCTB U T.I1.). bec-
TpaHIIEHHBIE METOABI PEKOHCTPYKIIMHU Ta30BBIX CETEH HU3KOTO, CPETHETO U BBICO-
KOTO JaBJICHUW C MPUMEHEHHEM TOJIMATUICHOBLIX TpyO (manee — I1D TpyO) siB-
JSIOTCSL HanboJiee COBPEMEHHBIM CIIOCOOOM BOCCTAHOBJICHHSI OOBETIIABIINX U W3-
HOIIIEHHBIX TPYOOIPOBOAOB M TPEANOUTHUTENIbHEE OTKPBITONW mpokianku. llpe-
UMYIIECTBAMHU PEKOHCTPYKIIUU 0€3 MPOKIAIKN TPAHIIEH SBISIFOTCS: MEHBIIINE HE-
yno0cTBa U1t MECTHOTO HaceJIeHHs (TPaHCIIOPT, 00X0 ydacTKa, I/Ie UAyT padoTHl,
TOPrOBJIsl); MEHBINIAsi BEPOSITHOCTh TOBPEXKACHUS TOJ3EMHBIX KaOenel M Ipyrux
KOMMYHHKAIIN; MEHBIIUN YIIepO NpUpOJIe U OKpYKalollei cpene (aepeBbs, ra-
30HBI, TUApOrpadus MOUYBHI); HE3aBHCHMAasl OpraHu3amus padoT (MeHblle, JH00
COBceM He TpeOyeTcs COTNIaCcOBaHWH C IPYTMMH CIIykK0aMu, OTBETCTBEHHBIMHU 3a
M0JI36MHBIE KOMMYHHKAIINH); SKOHOMHsI BPEMEHH U CPEICTB (MUHUMAIIbHAS pa3-
paboTtka rpyHTa). Pemenue 006 MCMONb30BaHMM KOHKPETHOIO BapvaHTa OecTpaH-
IICHOTO BOCCTAHOBJICHUS Ta30paclpe/leINTeIbHBIX CeTeld MPUHUMAETCS TOCIe
COCTaBJICHHS OOMICH CXEMBbI PEKOHCTPYKIIMU T'a30BOM CETH Ha OCHOBAaHWHU TEXHU-
KO-9KOHOMHYECKOTO CPaBHEHUSI BApPHAHTOB M pacyeTa MPOIYCKHON CIOCOOHOCTH
ra3onpoBojia ¢ yueToM TpedoBanmii [1,2].

TexHoMmOTHST MPOTSIKKH BHYTPH CTAIBHOTO M3HOIICHHOTO Ta30TpPOBOJIA ITTOJIH-
ATHJICHOBOW TPYOBI pa3fesiseTcss Ha JBa BUAA: MPOTHKKA OOBIYHON KPYTJIOW TpPY-
ObI, TIPH 3TOM JAHAMETP PEKOHCTPYHUPYEMOTO Ta30MpOBOIa YMEHBIIIACTCS; MPOTSIK-
Ka MpOo(UINPOBAHHOW TPYOBI, MOTIEPEYHOE CEYCHHE KOTOPOW BPEMEHHO YMEHbB-
IIEHO, CTIOCOOHOI BOCCTAaHOBUTH CBOKO NIEPBOHAYANBHYIO (hOPMY, CYIIIECTBEHHO HE
U3MEHSS TMaMeTp PEKOHCTPYHPYEMOTo Tra3omnpoBoja. Hanbonee momynasipHbEIMU B
HACTOsIIEe BpeMsi METOJaMU OeCTpaHIIEHHOTO BOCCTAHOBJICHHS TPYOOIPOBOIOB
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SBIISIIOTCS: TIpoTackuBanue [1D TpyOwl ¢ paspymieHueM cTapoil TpyObl; MPOTACKH-
Banue [1D TpyOwI B cymiecTByromuii TpyoOIpoBoa 0e3 pa3pylieHus: CyIecTBYIO-
e TpyOBI; MPOTSHKKA HeneOpMHUPOBAHHON TPYOBl B TPyOy C HETJIOTHBIM TIPHU-
JeraHueM; MPOTsHKKa HeAeOPMUPOBAHHON TPyObl B TPyOy C TUIOTHBIM IpHJIETa-
HUEM; TPOTSDKKA MPEABAPUTENHHO AePOPMUPOBAHHOM (CMATOM O MEHBIIETO JIU-
HEWHOro pasmepa) TpyoObl B cTapyro TpyOy (C MCIOJIb30BAaHHEM HECYIIUX CBOMCTB
CTapoil TPyOBI WJIM TOJIHOM MEXaHWYECKOW MPOYHOCTH); MPOTKKA MpodHIupo-
BaHHOU TpPYyOBI.

TexHOMOTHS MPOTSHKKHU XOPOIIO pabOTaeT Ha MPSMBIX y4acTKaX, HO He MOXKET
NPUMEHATBCA Ha TEX y4dacTKax TpyOOmpoBOja, TJA€ €CTh PE3KHE MOBOPOTHI MU
TpoitHuku. TexHomorust mpoTtackuBauus 110 TpyOsI ¢ pa3pylieHHeM CTaporo Tpy-
00mpoBo/Ia MPUMEHSIETCS B TOM CIIydae, €ClIM HeOOXOAUMO COXPAaHUTh WM HEMHO-
r0 yBEJIIMYUTHh MPOXOJHOE CEUCHHUE CYIIECTBYIOMIETo TpyodompoBoaa. s paboTs
M0 TaKOW TEXHOJOTUU TPeOyeTCs Kak CTaHAapTHOE oO0opymoBaHWE (MAIIMHA IS
CBapKH BCTBHIK, 000pYyIOBaHME IS TPOYNCTKU U TEICBU3UOHHON MHCIIEKIIMU TPY-
OOMPOBOIOB), TaK M CIECHHATM3UPOBAHHOE 00OpymOBaHUE (MOIHAs JieOEnKa, Ha-
KOHEYHUKH JIJISl pPa3pyIICHUs — pa3Hble B 3aBUCHMOCTH OT Pa3IMYHBIX MaTepPHAIOB
TpyO U ux pa3mepoB). HemoctaTkom sBISIOTCS OOMNbIIKE pa3Mepsl pabodei mio-
IIaJIKH (JUTs1 BEIKJIABIBAHUS TUICTH TIEpE]l 3aTATUBAHUEM) U 3aXO/JHOTO KOTJIOBaHa.
PexomenmyeTcs: UCoIbp30BaTh MOIMAITUICHOBBIE TPYOBI C 3alIUTHBIM MOKPBHITHEM
Y TIOBBIIIEHHOW YCTOWYMBOCTHIO K TOYEUHBIM Harpy3kam. TeXHOJIOTHS MPOTACKHU-
BaHUs MOJMATHIICHOBOM [0 TpyOs!l B cymiecTByromuii TpyoomnpoBoa 6e3 paspyiie-
HUSI TpyOONPOBO/Ia C HEIUIOTHBIM MPWJICTAHUEM SIBJISICTCSI Haubosee MpoCTON TeX-
HOJIOTHEH OEeCTpaHIIeHHOrO0 BOCCTAHOBICHHS TPyOOrpoBoaoB. [IpenmyriecTBom
TEXHOJIOTHH SIBIISIETCS. MUHUMAJIBHBI aCCOPTUMEHT 00OPYIOBaHUS ISl BBITIOTHE-
HUsl pabOT — MalllMHa JIJIsl CBapKU BCTHIK, JeOEaKka U (Kak U 1 J1000M Jpyroi
TEXHOJIOTHH OECTPaHIICHHOTO BOCCTAHOBIICHUS) O0OPYIOBAHUE NIl TIPOUNUCTKH U
TEJICBU3MOHHON WMHCIIEKIIMHM TPYyOOIpoBoaoB. HemocTtaTkom sBiseTCs 3ayKCHHE
MPOXOAHOTO CEUEHUs] TPyOONMpoOBOJa, YTO HE BCETJa MPUEMIIEMO, a TaKKe OOJIb-
IMe pa3Mepsl paboueit Tionaaku (He0OX0AUMO IS BHIKJIAIBIBAHUS TUIETH TIEpe]
3aTATUBAaHUEM) M 3aXOJHOTO KOTJIOBaHA. PEeKOMEHIyeTCs MCIOIb30BaTh MOIHITHU-
JICHOBBIE TPYOBI ¢ 3aUTHBIM TOKpbITHEM. [Ipu mpoTackuBanuu 113 TpyOsI B Cy-
HIECTBYIONINI TpyOompoBoa 6e3 pa3pyiieHus TpyOoonpoBo/a ¢ MIOTHBIM MpHUIIeTra-
HUEM BHYTPb CYIIECTBYIOIIETO TPyOOTIPOBOIA 3aTATHBAIOT MOJUITHICHOBYIO TPY-
Oy, HapyXHBII JUaMETp KOTOPOH paBeH BHYTPECHHEMY TUAMETPy BOCCTAaHABIIHU-
BaeMoro TpyoorpoBoza. [IpernMyIecTBOM TEXHOJIOTHUU SBISIETCS MHUHUMATbHOE
YMEHBIIICHUE TPOXOAHOTO CEUeHHUs TPYyOONpoBOJa, HETOCTATKOM — HEOOXOIHU-
MOCTh HAJIMYHsI CIEIUAIBHOTO 00O0PYIOBaHUs, MOKYIKA JIMICH3UH y (QUPMBI —
pa3paboTunKa ATUX TEXHOJIOTHH, a TakKe OOJNBIINE pa3Mephl padouei TUIOIIa KN
¥ 3aXOJTHOTO KOTJIOBaHa. Takxke TpeOyeTcs: coriacoBaHue GUPMBI — pa3padoTIrKa
OTHOCHTETFHO MaTepuaia, M3 KOTOPOro H3rOTOBICHHI TPyObl. llpum mpoTsikke
NpeIBapUTEIbHO Ne()OPMUPOBAHHON (CMATOHN 10 MEHBIIETO JTUHEHHOTO pa3mepa)
Wi npo@uiIMpoBaHHON TpyOBl B CTapyro TpyOy (C HCMOJBb30BAaHUEM HECYIIHMX
CBOWMCTB CTapoil TPyOBl WM TIOJHOW MEXaHWYECKOW MPOYHOCTH) HCIOIB3YETCS
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sddexT mamsaTH GOopMbl MOITUITUICHOBBIX TPYO C HOMUHAJIBHBIM JIUAMETPOM OT
100 o 300 MmM. PekoMeHyeTCsi MCMOIB30BATH ISl PEHOBAIIMM TPYyOOIPOBOIOB,
KOTOpbIE COXPAaHWIM MEXaHUYECKYI0 TPOYHOCTh, HO UMEIOT HEOOJIbIIINE MO pa3Me-
Py HOBPEXJEHHUs, BEAYIIUE K HETepMETUUHOCTU TpyOonpoBojaa. [IpenmyiectBom
TEXHOJIOTUU SIBJSIETCS MUHUMAJIbHOE KOJIMYECTBO HEOOXOAMMOIro 00OpyIOBaHUS,
€ro IMpocToTa U JAeuieBu3Ha. [IponyckHas crmocoOHOCTh BOCCTAaHOBIEHHOIO TPyOO-
IIPOBOJIa YBEJIMYMBAETCS OJjarofaps MUHUMAJIbHOMY 3ay)KEHHIO IPOXOJHOIO Cce-
YeHHs U MOJYYEHHUIO MPU ATOM TPyOONpoBOJia ¢ TJIaJKONH BHYTPEHHEW MOBEPXHO-
CThIO (YMEHBIIEHUE THIPABINYECKUX NoTeph). [IpenmyiiecTBOM TeXHOJIOTHH MPO-
TSOKKU 1€(DOPMHUPOBAHHBIX TPYO MOJHON MEXaHMYECKOW MPOYHOCTH SIBISETCS T0-
Jy4Y€HUeE B pe3yJibTaTe CTPYKTYPHO HE3aBUCUMON TPYObI CO CBOMCTBAMHU U CPOKOM
AKCIUTyaTallu BHOBb YCTaHOBIEHHOUW TpyObl. Crapas Tpy0a, mocje yCTaHOBKU B
He€ HOBOM TPYOBI MO TaKO TEXHOJIOIMH, B padOTe HE YYaCTBYET, €€ COCTOSHHUE HE
BIMSET Ha pabOTy BOCCTAHOBJIEHHOrO TpyOompoBona. BeiOop TOoro uam HHOTO
croco0a 3aBUCUT OT KOHKPETHBIX YCJIOBMM, HaJIWYMs CIIEHUAIBHOIO 00Opy0Ba-
HUS, JOIMTYCTUMBIX CPOKOB BBIMOJHEHUS padoT U T.M.
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VIIK 628.8:696.2
IKCMEPUMEHTAJIbHBIE UICCJEJOBAHUSI MTAPAMETPOB
BO3YIIHOM CPEJIbI MIOMEIIEHUN FTA3SU®ULIUPOBAHHBIX
KBAPTUP

Poraues B.A., Mupnos /[.1O. (TI'B-1-12)
Hayunslii pykoBouTenbs — K.T.H., mpod. kadeapsr TI'B Mapunenko E.E.
Bouarorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmompenuvl 6onpocwl obecneuenus mpedyemuvlx 3K0102U4eCKUX Napamempos 6HympeHHe-
20 8030yXxa 8 2a3UPUYUPOBAHHBIX KYXHAX HCUTLIX 00MO8. [Ipusedenvl xapakmepucmuxku npoyec-
Ca CoHCULAHUS 2A3A 8 20PENKAX ObIMOBBIX 2A308bIX NPUOOPOS, NPU PAZTUYHBIX PEHCUMAX 8030VX0-
obmena. [lanvl pekomenoayuu no obecnedenuio YCiosuil NoIH020 U 6E€30NACHO20 C2OPaHUs 2a3d.

Kniouesvie cnosa: mukpoxiumam, 6030yX000MeH, ccopanue 2asd, NOTHOMA C2OPAHUsL, OKCOO
yenepooa.

B COBPCMCHHBIX JKHJIBIX AOMaX IPUMCHAKOTCA, KaK IPaBUIO, INNIACTUKOBLIC
OKHaA, O6CCHC"II/IBaIOH_II/IC MPAKTHYCCKU ITIOJIHYIO TCPMCTHYHOCTL B 3dKPBITOM CO-
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CTOSIHUM U HCKIIIOYAIONIMe MHPWIBTPALUIO HApYKHOTO BO3AyXa Yepe3 OKOHHBIE
npoeMbl. OHAKO ATO 3HEprocOeperamplnee MEPOIPUATHE HAPSIAY C MOJOKUTEb-
HBIM 3(p(HEKTOM UMEET U OTPULIATEIbHBIE CTOPOHBI, 0COOEHHO ISl TOMEILEHUH ra-
3UQUIIMPOBAHHBIX KBapTHUp. [Ipu ycTaHOBKE B KYXHSX KBapTHp ra3oBOro o0opy-
nosanus B cootBeTcTBUU ¢ CII 62.13.300.2011 nomkeHn oOecrieyuBaThCA HE MEHEE
4yeM TpexKpaTHbIA Bo3yxooOmeH, a coriacHo CIT 60.13330.2012 HezaBUCUMO OT
00beMa MOMEIeHHH BO3TyX000MeH J0KeH ObITh He MeHee 90 M /4 (pu ycTa-
HOBKE YE€ThIPEXKOH(OPOUHOI Ta30BOM MINTHI). 3aavya obecreyeHus: TpedyeMoro
BO3/lyX000MEHA MOMEIICHHS HaMPSIMYIO CBSI3aHA C MOJIHOTOW CropaHus rasa, mpo-
OyieMa ycyryOmisieTcsi TeM, YTO COBPEMEHHbIE KYXHHU 3arpOMOXKJICHBI MEOENbi0 U
pa3IUYHBIMU KPYHMHOTA0ApUTHBIMU TPUOOpaMH, YTO MPUBOAMT K YMEHBIICHUIO
oOmiero o0beMa BO3/lyXa B MOMEUICHUH, HEOOXOJUMOTO AJi MOJHOIO CrOpaHUs
ra3a. [Iporecc ropenus raza npeactaBisieT cO00M XMMHUUECKYIO PEaKIIMI0 OKHUCIIe-
HUSL TOPIOYMX KOMIIOHEHTOB MPHUPOJHOIO Tra3za KUCIOPOJIOM Bo3ayxa. OCHOBHBIM
KOMITOHEHTOM MPUPOJHOIO raza siBJISETCS METaH, B pe3yJbTaTe MOJHOIO CTOPaHMUS
KOTOporo oopaszytorcst Bogsinbie napsl H,O u quokceuy yraepoga CO,. TeopeTuue-
Kk, It cxuranms | M rasa HeoOxoammo 9,5-10 M Bosayxa. IIpu HemocTaTke
KHciopoaa Oy/eT IpOMCXOUTh HEMOJIHOE CrOpaHue Ta3a ¢ BbIJIEICHUEM TOKCHUY-
HBIX IpUMecei, B yacTHOCTH okcuza yraepoga CO. [pu konnentpauuu Boime CO
B Bo3ayxe 1,2 % co3HaHue TepsieTcs nocie 2-3 BIOXO0B, a YEJIIOBEK YMUPAET CITYCTS
3 munyThl. [losToMy mnpaBuibHas opraHu3anus pabOThl CHUCTEMbl BEHTHJIALIMU
Ype3BhIYAHO BaXKHA.

B 3agauy uccnenoBaHMsi BXOJWJIM BBISIBIICHHE 3aBUCUMOCTH MEXAY pasiiny-
HBIMH peXUMaMU BEHTWISIUU ra3uUIUPOBAHHBIX TTOMEIIEHUH U MOCTYIIJICHUEM
B MOMEUICHUE BPEAHBIX BELIECTB, & TAKXKe ornpezeneHne 3PpQPeKTUBHOCTU €CTeCT-
BEHHOM CHUCTEMbI BEHTUJISIIUU (OpraHU30BaHHAs BBITSKKA Yepe3 BEHTHIISLIMOHHbBIE
KaHaJIbl WM MPUCTaBHBIE BO3IYXOBOJbl U HEOPraHU30BAaHHBIM MPUTOK Yepe3 OT-
KpbiBatomuecs Goprouku win (pamyru). g pelieHus: MoCTaBICHHOW 3aJayu
ObLIM BBIMOJHEHBl HATYPHBIE SKCIEPUMEHTHI B peajbHbIX KYyXHAX, 000pyJIOBaH-
HBIX OBITOBBIMU T'a30BBIMM IUIUTaMU. McciieqoBaHusi MpOBOJMINCH aBTOPAMHU TS
ra3u(UIMPOBAHHBIX MOMENICHUH IBYX Pa3IUYHbIX 00BEMOB BHYTPEHHEMY 0OMeEpY
c yueroM oObema, 3aHUMaeMOro obopyaoBanueM u Medenbro: 11,6 M, 21,1 v
OO6cnenyembie MOMENIEHUS! KyXOHb O0OPY/IOBaHbI BBITSIKHBIMU 30HTaMH, pacrio-
JIO’KEHHBIMU HaJl pab0YUM CTOJIOM T'a30BOM IUIUTHI, IPUCOEAMHEHHBIMU K BXOHO-
My OTBEPCTHIO BBITS)KHOTO BEHTHIAILIMOHHOIO KaHaja. Takum oOpa3zoMm, Ipu
BKJIFOYEHHOW BBITSKKE M3 MOMEIICHUS KyXHH BO3AYX YJAIseTCsl MPUHYAUTENBHO,
a TIpU BBIKJIFOYEHHOW — 3a CUET €CTECTBEHHOM rpaBuTanuu. [IpoBenena onenka mno-
SBJICHUS MTPOJYKTOB XUMHUYECKOI'0 HEJI0KOTa M0 COAEP>KaHUI0 OKCHJIA YTIIepoia B
pPa3IUYHBIX 30HAX MOMEILEHUS, 3 UMEHHO: Pa3eoyHbIe CTOJbI, 00€IEHHbIE CTO-
JIbl, Ta30Bbl€ MIUTHL. OAHOBPEMEHHO BBINMOJIHSINCH 3aMEpPbl CKOPOCTH JABUKEHUS
BO3/lyXa Y OKOHHBIX MPOEMOB, y BBITSDKHOTO OTBEPCTHSI M NJisi CPaBHEHUS — B
MecTax oTbopa npobd okcuaa yriieposaa. Takke ObUIM OTMEUYEHBI 30HbI, B KOTOpHIE
HE JOXOAUT NMPUTOYHBIM BO3ayX. Ha miaHax KyXOHb CXEMaTHUYHO MpPEICTaBIICHbI
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CXEMBbI 3aMEpOB CKOPOCTH BO3yXa U OKCUJA CoAepkKaHus yriepoaa (Ha puc.l u 2
MeCTa 3aMEePOB OTMEUEHBI YEPHBIM KOHTYPOM).

Puc.1. Cxema 3amepoB ckopoctu Bo3ayxa M Puc.2. Cxema 3aMepoB CKOPOCTH BO3AyXa U
conepxarns CO Ha kyxne obbemom 21,1 m° conepxarns CO Ha Kyxne obbemom 11,1 m°

N3mepenuss BO BceX TOYKaX MPOBOAWIKMCH MPHU IMOITHOCTBIO 3aKPBITOM OKHE,
IPU YACTUYHO OTKPBHITOM OKHE (B PEKHMME MHUKPOIPOBETPUBHUS) U MPHU IMOJIHO-
CTBIO OTKPBITON (ppaMyre OkHa, IPHU OTKIIOUEHHOMN U MPHU BKIIIOYEHHOW MEeXaHUYe-
CKOH BBITSDKKE. B pe3ynpTaTe BBISICHUIIOCH, YTO @K€ MPHU 3aKPHITOM OKHE Jaxe
MpPU BKJIIOYEHHOM BBITSDKKE HE 00€CIeYMBAETCS JTOCTATOYHBIM BO3AYyXOOOMEH, U
00pa3yloTcsl 3aCTOMHBIE 30HBI, B KOTOpPbIE MPUTOYHBIM BO3AyX HE MOMaaaeT. IDTH
30Ha OTMEUYEHBl HA PUCYHKAaX CBETJIOM IITPUXOBKOM. Kak BUIHO U3 PUCYHKOB, BO
BpEMsI NPUTOTOBJIEHUS IHINM B 3aCTOMHOW 30HE OKa3bIBAECTCS 30HA JIBIXAHUS
KWIbLIOB KBAPTUPHL. [Ipy BBIKIIOUEHHOU BBITSDKKE CUTYyalUsl YXYAIIAETCS, U MpU
OTKPBITOM OKHE Ha0Jto1aeTcs JUllb c1aboe ABMKEHHE BO3/1yXa M0 HAMPaBICHUIO
OT OKHA K KyYXOHHOH JIBepH, B TO BpeMs KaK BBITSKHASI BEHTWISALMS HE paboTaer.
D10 00BsACHAETCS OOJBIIMM THIPABIMYECKUM COIMNPOTUBICHUEM MEXAHHYECKOU
BBITSDKKM M COEJUHUTEIBHOIO BO3AYXOBOJA OT 30HTA K BBITS)KHOMY BEHTUJISLIU-
OHHOMY OTBepCTHIO. [Ipy BKIIIOYEHNH Ta30BbIX TOPEIOK B OTMEUEHHBIX 30HAX I10-
ABJISIETCS OKCHUJ yriepoJa B KOHUEHTPAUHUSX, CYIIECTBEHHO MPEBBIIIAIOMINX TIpe-
JEIBHO JOMYCTHUMBbIE KOHLIEHTpaluu, npuuem conepxkanue CO B BO3yXe pacTer
IpU NPOAOIKEHUH TTpoliecca ropeHus. B Tabnuiie npuBeneHbl 3HAYE€HUS CKOPOCTH
BO3/1yXa, U COJIEpKaHUs OKCHA yraepoaa yepe3 40 MUHYT ¢ MOMEHTa BKIIFOUEHUS
BCEX 'a30BBIX TOPEJIOK pabOYero CTojia B peXUME 3aKPhITOTO OKHA.

Tabmuma
Pezynomamol usmepenuti napamempos 6030yuiHoll cpeobl
Kyxus ninomansio 11,6 m* Kyxus nimomansio 21,1 02
Touxu 3amepa CxopocThb Konnentpamus | Ckopocts aBu- | Kouuentpamus
JBYDKEHUS CO, JKEHUS BO3/yXa. CO,
BO3yXa. M/C Mr/M M/c Mr/M
B npoeme kyxoHHOI Bepu 0,39 0 0,31 0
Ha Bxoj€ B BBITSDKHOM 30HT 0,36 35,75 0,4 473
VY okHa 0,04 0 0,36 0
V obenennoro croia 0,07 30 0,15 31,25
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Kax Bunno u3 tabnuipsl, coaepxkanne CO B BO3yXe Y BBITSDKKH U B 30HE y
CTOJIa MHOTOKpaTHO mpesbimaer 3Hadenne 1K (5 mr/m’). Ilpn cxuranun rasa
YCTAHOBJICHHYIO KYXOHHYIO BBITSKKY C MEXaHMYECKUM MOOYKIeHUEM, HeoOXo-
auMoO BKJIouath. [Ipu obecnieyeHHMM HE MeHee TPEXKPAaTHOTO BO3JAYX00OMEHa,
MPaBUWIBHOTO MOA00pa Ta30BbIX IJTUT B 3aBUCMMOCTH OT 00beMa MOMEIIEHHUs YC-
JIOBUS IJIS TIOJTHOTO CTOpaHus OyayT BBITIOJHEHBI.
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BBIBOP CPE/JCTB 3AIIUTHI ’KNJIOM 3BACTPOUKHN
OT TPAHCIIOPTHOI'O IIYMA ITPY PEKOHCTPYKIIUA
T'OPOJICKHX JOPOTI ! YJINII

CnoGopentok I1.YO. (OB/JI-1-12)
Hayunslii pykoBouTenb — K.T.H., Aou. kadeapsl CudTC banakun B.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

ﬂaemc;z 061/(461}1 xXxapakmepucmuKka nojloc 3€/1€HblX Hacax@coenull u IOKpAHOB, NPUMEHAEMbBIX
HA a8MOMOOUNIbHBIX ()OPOZ(,ZX U masucmpaibHblX YAUyax 6 yCjioeusiax OZPGHHVQHHOIJ WUpuHbl ons
3auiumol arcunol 3acmp0dku om mpaHCnopmHroco utyma.

Knrouesvie cnosa: wiymosoii pescum, 2opoockas yauya, asmomoOunvhas 0opozd, noaiocvl
03€/leHenUsl, aKyCMUu4ecKue IKPaHbl.

[ToBbITIIEHNE TTPOMYCKHON CIIOCOOHOCTH YJIMYHO-AOPOKHBIX CETeH B YCIOBHIX
pOCTa MHTEHCUBHOCTU ABHUXKEHHUS U TMPOKIAJKa HOBBIX HAMPABICHUN TPAHCIOPT-
HBIX CBSA3€H B YCIOBHSX CIIOKMBIICKUCS 3aCTPOMKUA TOPOJIOB CBSI3AHBI C PEKOHCT-
PYKIMEN CYIIECTBYIOUIMX JOPOT M Y3JIOB C PacCUIMPEHHEM HMX MPOE3KeW 4acTu, a
TAKX€ CO CTPOUTEIHCTBOM 3CTAKA/l, TPAHCIIOPTHBIX Pa3BsA30K U MOCTOB. JTO YaCTO
BEJIET K MPHUOJIMKEHUIO TPAHCIIOPTHBIX MOTOKOB K CYIIECTBYIOIICH 3aCTpOMKe U
MPEBBIICHUIO CAHUTAPHBIX HOPM IlIyMa HAa TEPPUTOPUHU U B momenieHusx. Cpen-
CTBa M METOJIbI 3alUThl OT myMa obOo3HadueHbl B «PykoBoactBe» [1], rme ms
OIIEHKH COOTBETCTBHSI IIYMOBOIO pE€XMMa HOPMATHBHBIM YPOBHSAM 3ByKa Ha 3a-
HIUIIAEMBIX 00BEKTaX MPUBOIUTCS HOpMYyIIa:

Y = LAaKB. nomn " LA3KB + Al + A2 + A3 + A49 (1)
TA€ LAsks. non — JOMYCTHUMBIN YPOBEHB 3BYKa Ha 3amIUIIAeMOM 00BeKTe, NBA; Lass — pacder-
HBIM ypOBEHb IIyMa HCTOYHUKA Ha CTAHJAPTHOM paccTOssHUU (00b14HO 7,5 M), 1bA; A} — cHHU-

YKEHHUE IIIyMa B BO3YITHOM MPU3EMHOM MPOCTPAHCTBE OT LAy KaK PYHKIIUU PACCTOSIHUS U TH-
1a OBEPXHOCTH 3eMiid, NBA; Az; A3z; A4 — JOMOJHUTEIBHOE CHUKEHHE IIIyMa COOTBETCTBEHHO
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IIpY HAJIMYMU Ha IYTU PACIPOCTPAHEHUS IIyMa SKPaHUPYIOUIUX 0apbepoB; 3a 3alUTHBIMU I10-
JIOCaAMU 3€JICHBIX HACAKJICHUH; 32 CUET 3BYKOM3O0JISIIIUU OKOHHBIX TPOEMOB, NBA.

[lonoxuTenbHOE 3HAYEHUE Y XapaKTEepU3yeT 00eCreYeHHOCTh HOPMAaTHUBHOTO
YpOBHSI 3ByKa B TOYKE pacueTa, a OTPUIIATEIbHOE — HEOOXOJIMMOE CHUKEHUE
YPOBHS 3BYKa, JOCTUTAEMOE €r0 CHIXKEHHEM Ha UCTOYHUKE (L Asg) WU MTyTEM T1O-
BBIIEHUS IIYMO3ALIMTHBIX Ka4e€CTB NPENATCTBYIOUIMX PACIPOCTPAHEHUIO IIyMa
cpencts. [llymo3zanuTtHas 3¢p(HEeKTUBHOCTh MOJIOC 03€JICHEHUS 3aBUCUT OT MX IIU-
PUHBI, KOTOPasi HA MaruCTPaJIbHBIX YIUIAX, MPOXOASAIIMX BOJIU3U JTUHUN PETyIIH-
pOBaHMS TOPOJCKOM 3acTpoiiku, 00biyHO He mpesbimaeT 30 M. Cornacho [1], a¢-
(GeKT CHIKEeHHsI IITyMa MOJIOCOM TaKOW IUPHUHBI MPU 7-8-psAIHON MOcaKe JepeBb-
€B B IIIAXMATHOW KOHCTPYKIIMU C KyCTAPHUKOM B JIBYXbAPYCHOM >KMBOM H3rOpOaU
U mojyieckoM coctapiisietr 8-9 nbA. B pesynbraTe HaOmoaeHuit Ha ynuinax r. Ca-
paToBa [2] yCTaHOBJEHO, UTO TPYIIa TOMOJEH ¢ MUpaMUIaIbHON (HOPMOI KPOHBI
MOXET CHU3UTh YpoBeHb yma Ha 9-10 1bA netom u Ha 5-7 n1bA 3umoin. 13 npu-
BEJICHHBIX UCTOYHHMKOB CJIEAYET, YTO CHUKEHHE LIyMa MO0J0CaMU 3€JIEHBIX HAaCaX-
JI€HUH, BKJIIOYAEMbIMU B MONEPEUHbIH MPO(UIb TOPOJACKUX YU, HE MPEBBIIIACT
10 nbA. B npanHOW cuTyaluu npu HaOMIOAaeMOM IIYMOBOW XapaKTEPUCTHUKE
TPAHCHOPTHOTO MOTOKA Ha MAaruCTPaIbHBIX YJIUIAX OOLIETOPOJCKOr0 3HAUCHHS B
npenenax 75-79 nbA u paccTositHUMA A0 JUHHUM 3aCTPOMKH 25-30 M B JKMIIBIX TO-
MEUIEHUX M0 BHEUIHEMY (pacaay 37aHUM cleayeT OKuAaTh MPEBBILIICHUE HOpMa-
THBHOT'O YpOBHS 3ByKa uisl AHEBHOro BpeMeHu Ha 10-11 nBA [3]. Ot0o o3Hauaer,
YTO MOJIOCHI O3EJIEHEHMS HA YJIMIAX KaK IIYMO3aIllUTHBIE CPEACTBA MOTYT UCIOJIb-
30BaThCS JUIIb B KAYECTBE OMOJHUTEIBHBIX CPEACTB 3AIIUTHI OT IIyMa, a «B YyC-
JOBUSAX PEANbHON IUIAHUPOBKH KPYMHBIX TOPOJOB C BBICOKOM IUIOTHOCTBIO 3a-
CTPOWKU 3€JIE€HBIE HACAKICHHS HE MOTYT 3aMETHO BJIMATH HA YPOBHHU ILlIyMa B IEp-
BOM DIIIEJIOHE 37aHui (OnmkaiieM K mpoe3xed dyact)» [4]. Uto kacaetcs aky-
CTHYECKUX AKpaHOB (AD), To uX mryMmo3amuTHas 3(¢(PEeKTUBHOCTH ONpEAesIeTCs
OTPaKAIIMMHU U TOTJIOIIAIOIIUMY CBOWCTBAMH, 3aBUCUT OT MPUMEHSIEMOIO MaTe-
puaina, BBICOTHI, JJIUMHBI U MOXeT gocturath 10-20 nbA. Otpaxarouiye >KpaHsbl
Yaie BCETo MPeACTaBIAIOT COO0M OHOCTONHYIO KOHCTPYKIIMIO, BHITOJIHEHHYIO U3
O0eToHa, acOECTOLIEMEHTHBIX MaHellel, KUpIuya, JepeBa, MIacTUKOB, cTekia [5].
bonee a¢exTuBHBI Mornonaome 3Kpanbl B BUAE ABYX- WIH TPEXCIOMHONW KOH-
CTPYKLIUH, OOecrevyrBaroniell OJHOBPEMEHHO BBICOKMH KOA(D@PUIIMEHT 3BYKOIIO-
IJIONIEHNs 32 CYET BBEACHUS CIEUUAJBHBIX 3BYKOMNOTJIOIIAIOUIMX MaTEpUaIOB
(3TIM) u TpeOyeMbie MpOUYHOCTHBIE cBOicTBA. B kauectBe 31IM mupokoe npume-
HEHHE HAaXOJAT: IIJAKOBaTa, KAIPOHOBOE BOJIOKHO, CTEKJIOBATA, IEHOIOJINYPETAH,
URSA, nartekc, BOIIOK, CTEKJIO- WK 0a3albTOTKaHb, MOJMBUHWIXJIOPHUI, TOJIH-
crepOeToH, neHoberoH u np. [6,7,8]. BnepBrie mIyMo3aluTHBIE OTPa)XJACHUS B
CHIA nosiBunuch B Kanmudopuuu B 1968 r. [9]. K HacTosmieMmy BpemeHu 3a pyoe-
KOM TIIOCTPOEHO HECKOJIbKO JIECSITKOB ThICAY KWUIOMETPOB AD M 3Ta OTpacib
CTPOUTENBCTBA MPOJOJKAET OBICTPO pa3BUBATHCS. TOJIBKO Ha aBTOMOOWIIBHBIX
noporax CIIA u I'epmannn skcrutyatupyercs 1mo 2 ThIC. KM. 3KpaHoB. B Snonun
emie B 1990-e ronpl 66110 Bo3BenieHO 4 ThiC. kKM AD [6]. [IpaButensctBo I'epmanuu
peryisipHo, ¢ 1999 rogna, Beaenser cpeacTBa u3 ¢peaepaibHOro OIKeTa B pa3Me-
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pe 51 miH. eBpo At 3P PEeKTUBHOMN 3aIUTHI MECTHOCTH OT HOPOXKHOTO 1ryma [10].
B Poccun B mocneanue rogasl AD MOTYyYHIIA HIMPOKOE PACIIPOCTPAHEHUE B TOPOJI-
CKOM M JIOPO’KHO-MOCTOBOM cTpouTesibcTBe. Tonbko Ha MKAJL obmiast mpoTskEH-
HocTh AD coctasiisier 13 108 m [11]. B Boarorpane Ha III IlpogonsHoi ckopocT-
HOM Maructpanu B palioHe CaMapCKOro pas3be3[a MOCTPOEH LIYMO3AIIUTHBIA K-
paH BbIcOTOW 2,5 M M JuHON 156 M. DKpaH BBINOJHEH U3 COOPHO-PA3OOPHBIX
roppupoBaHHBIX MeTAJIMYeCKUX mNaHened. Ha scrakagHOM yyacTke mojaxoja K
MOCTY uepe3 peKky Boira B mpeaenax ropoJacKoi 4epThl 3alIPOCKTUPOBAHBI U Yac-
TUYHO BO3BEJEHBI 3KpaHbl 001Ie npoTsxéHHocThi0 500 M. AD Kak JHMHEHHbIE
IpaJOCTPOUTENIbHBIE 3JEMEHThl, B OTIWYUE OT OOBIUHBIX APXUTEKTYPHO-
KOHCTPYKTHBHBIX CPEICTB 3BYKOM3OJSIUMU OTACNIBHBIX 3/1aHHM, 3alIMUIAIOT OT
IIyMa 3HaUYUTENIbHBIE TI0 TUIOAAN YYacTKU Tepputopun. Kpome Toro, nx BKiItoue-
HUE B MOIEpeyHble TPOPUIN MAarUCTPATBbHBIX JOPOT ¢ HHTEHCUBHBIM JIBUKEHUEM
JNAET BO3MOKHOCTh COKPATUTh PErIAMEHTHUPYEMYIO HOPMaMH MUHHUMAJIbHYIO LIH-
PUHY CaHUTApHBIX pa3pbiBOB (¢ 50 M 10 25 M) U JTUKBUIUPOBATH NEPUIUT TEPPHU-
TOPHUH JUIsl PACIIMPEHUS MPOE3KEN YACTU MPHU PEKOHCTPYKLIUH TOPOACKUX JOPOT U
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VIIK 666.71/.72
OCOBEHHOCTH I'A300B50PY/IOBAHUS TYHHEJILHBIX TEYE
JUIS IPOU3BOJCTBA KEPAMUYECKOTO KHPITMYA

Cmupnosa O.B. (TT'B-1-11)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl TT'B Kongaypos ILIL
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmompenvl ocobennocmu 2a306020 060pyoosanus, UCHONL3VIOUE20CA 8 MYHHETbHbIX
nevax 01 obocuea Kepamuyecko2o Kkupnuda. IIposedensvt cpasHenus pasiuyHulx 8U008 20PeoK,
NPUMEHSAEMbLX 8 Ne4ax OaHHO20 U.

Knrouesnie cnosa: Kepamuqecmtﬁ Kupnu4, myHHe€J/lbHble nevu, oborcue Kupnuda, UHINCEKYUOH-
Hble cOpeIKU, npoyecc CoCucanusl casa.

Kepamudecknii (0OBIUHBIN, KPACHBIN) KUPIUY MPOU3BOIUTCS U3 TJIUHBI C pas-
JUYHBIMU J100aBKaMU, YTOOBI MPUJATh KUPIHUY OCOOBIE CBOMCTBA, M C TOCIE-
ayroruM 00xuroM. Ilo cBoeMy NMpUMEHEHUIO KPacHbIN KUPIUY ACISIT Ha TPU BU-
na: OOBIYHBIA WM PSIOBOM, JIMLIEBOW M O0COOBIN. PaznuyatoT nBa mMeTona mpous-
BOJICTBA: METOJ CYXOT'O WJIM IMOJYCYXOro MPECCOBAaHUS M METOJ IUIACTHYECKOTO
dbopmoBanus. [lpu ucnonbp30BaHUM METOAA TUIACTHYECKOTO (POpMHUpPOBAHUS BECh
MPOU3BOJICTBEHHBIN UK JACIUTCS Ha 4 dTama: MOoJArOTOBKA TJIMHSHOM MAacchl,
(dhopMOBKa ChIpIIA, CYIIKA ChIPIA U OOKHT. 3aBEpIIAIOIIUM ATAIOM MPOU3BOJICTBA
KepaMHUYECKOro KUpIHUYa SBISIETCS OOXKUT MOJIYYEHHBIX Ha MPEABIIYIIUX dTarax
ChIp1IOB. J[JIs 3TOTO MX MOMENIAIOT B CHENHMAJIbHYIO MeuYb (B TaHHOM CTaThe pac-
CMOTpPEHBI TYHHEJIbHBIC MeYM JJisi OOKHUra KHUpIHU4Ya), TeMMepaTypy B KOTOpPOH
MemieHHo nnogaumaroT 10 800 °C u BbllIe, B 3aBUCUMOCTH OT BHJ1a U3rOTaBJIMBAE-
Moro kupnuya. J[jisg Toro yToOsl TOTOBBIM MPOIYKT HE PACTPECKAIICS, €T0 OXJIaXK-
JIEHUE TaKXe TTPOU3BOIST MTOCTEIICHHO.

TyHHENbHBIE TEYN OOXKUTA SIBJISIIOTCS YCTAaHOBKOM HEMPEPHIBHOTO JCHCTBUS.
OCHOBHBIM BHJIOM TOIUIMBA JJIi TYHHEJIbHBIX TI€UYEH SIBISETCS MPUPOJHBIN ras.
[TpuHuun paGoThl TYHHEJIBHBIX TEUEH 3aKJII0YAEeTCs B TOM, YTO IO MEpe MPOJABU-
KEHUS 10 TYHHEIO MeYr KUPIHUYU, TOTPYKEHHBIE Ha BarOHETKHU, BHAYaJIe MOJ0T-
peBaroTcs (B 30HE TOJIOTPEBA) 3a CYET OTXOASIIHNX MPOAYKTOB TOPEHUS U HATPETO-
ro BO3/yXa, MOCTYIAIIETO B 30HY MOJ0TPEBA U3 30HBI OXJIAKICHHUS, 3aTeM O0XKHU-
rarorcst (B 30He 00KHMTa) W OXJaxaaroTcs (B 30HE OXJIAXKIEHHS). B TyHHEIbHBIX
revyax peryJmpyercs rmojiadya TOTUTMBA, BO3AyXa JJIsl TOPEHUS U OXJIAKICHUS TPO-
IYKIUHA, a TaKKe KOJUYECTBO MPOJYKTOB TOPEHUS W HArpeToro BO3ayxa. ITO
OCYIIECTBIISICTCS 32 CUET YCTAHOBKM Pa3/eibHO Pa0OTAIONIUX BEHTUJISITOPOB, JIbI-
MOCOCOB U PEIUPKYJISAIMN IBIMOBBIX Ta30B U BO3yXa MO PEIUPKYIISIIMOHHBIM Ka-
HajiaM, pacrojaraéMbIM BJIOJb M€Y HaJ CBOJOM, MO KOTOPBIM JBIMOBBIE T'a3bl U
BO3J1YX MOT'YT OBITh MOJIaHBl B COOTBETCTBYIOIIUE 30HBI MEUYH. B TYHHENBHBIX Ie-
yaxX TOPEJKHU yCTaHABIMBAIOT TOJBKO B 30HE 00wura. ['opeiaku ycTaHaBIMBAIOT
CUMMETPUYHO C JIBYX CTOPOH M€Y TaKuM 00pa3oM, 4ToObI (akesibl majaiu B 30-
HbI MKy u3AenusiMu. [IpoyKTel TOpeHUs] U3 30HBI O0XKHUTa MOCTYIAIOT B 30HY
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MOJIOTPEBa, a 9YacTh UX B HEKOTOPBIX KOHCTPYKIHUSAX MEeUeH OTBOAT B CYIIHUIBHYIO
YCTaHOBKY. B0O31yX, HarpeThlii B 30HE OXJIAKICHUS, YACTHYHO HMCIOJB3YIOT IS
TOPEHUS B 30HE 00KHTA, @ YACTHYHO TAK)KE OTBOAT B CYIIUIBHYIO YCTAHOBKY.
JIIst ckKUTaHMsI Ta3a B TaKUX Ie4aX MOTYT NMPUMEHSTHCS WHKCKITHOHHBIE TO-
PEJIKH, TYThEBBIC TOPEIIKU TOJIHOTO MM YaCTHYHOTO CMEIICHHS CPEIHErO J1aBlie-
Hus. ['openka qyTheBas ¢ HEMOJIHBIM MPEIBAPUTEIBHBIM CMEIICHHEM — YCTpPOH-
CTBO, B KOTOPOM TOIUIMBO HE IOJIHOCTHIO CMEIIMBACTCS C BO3JIYXOM JUISI TOPCHHSI
nepe BBIXOIHBIMU OTBEPCTUSAMH ropeiikn. OCHOBHBIM HEJIOCTATKOM TOPEIOK He-
MIOJIHOTO TIPEJIBAPUTEIHLHOTO CMEIICHHS SIBIISICTCS MPAKTHYCCKU HEperyaupyemas
nojilada BTOPUYHOTO BO3/yXa HA TOPEHHE, KOJUYECTBO KOTOPOTO OIMPEACIseTCs
pa3peKeHUEM B TOIKE (TATOH ABIMOBOW TPYyObl) WIJIM MPU M3MEHEHUW HArpy3KH -
MIPOU3BOIUTEILHOCTBIO TOPEJIOYHOTO YCTPOWCTBA. ['openka nyTheBas C TOJHBIM
MIPEABAPUTEIBHBIM CMEIICHUEM — YCTPOKWCTBO, B KOTOPOM TOIUTHBO CMEIIIMBACTCS
C BO3yXOM JUIsl TOPCHHS TIEPE] BBIXOJHBIMUA OTBEPCTHSAMHU TOPEIKU WU B KOTO-
PYIO ITOABOJMTCS TOTOBas Toproyas cMech. HempocrtaTkaMu 3TO# TOpeIKH SBISIOT-
csl He0OXOIMMOCTh MCIIOJIB30BaHUA Ta3a cpefaHero nasienus (150-250 xIla), yse-
audeHre Kod(dduimenTa u30bITKa BO3AyXa MPU CHUKCHUHM TEIJIOBOM MOIITHOCTH
TOPENIKH M TEPMHUYCCKUE HANPSHKCHHS M pa3pylieHHe KepaMHUYECKUX TYHHeJeH
IIPY OTHOCUTEIIBHOM COCPEIOTOYEHUHN TOPSIIUX ra30BbIX IOTOKOB B TYHHEIISX.
WHXEeKIIMOHHAsI TOpeKa — YCTPOHCTBO, Y KOTOPOTO OJHA W3 Cpell, Heo0Xo-
JTUMBIX IS TOPEHUS, HHXKEKTUPYETCS IPYroi cpenoi. B MHKEKIIMOHHBIX TOPEI-
KaxX BO3IyX I TOPCHHS 3acachbiBacTCs (MHKEKTUPYETCS) 3a CUET SHEPTHH CTPYH
rasa, ¥ uX B3aMHOE CMEIICHUE MMPOMCXOAUT BHYTPH KOPIyca TOpeNKkH . B roper-
Kax IOJIHOTO TPEBAPUTEIHLHOTO CMEIICHHS, paboTaIOMMX Ha ra3e CPeaHEro JaB-
JIeHUs, 00pa3yeTcs KOPOTKUH (paken IIaMEeHH, a TOPEHHE 3aBepIIacTcs B MHUHH-
MajJbHOM TOIIOYHOM 00BEéME. B HMHKEKIIMOHHBIC Ta30BBIC TOPEJIKH YaCTHYHOTO
CMEIIIEHUsI TIOCTYMAaeT ToJbKo 4acTh (40-60 %) TpeOyromerocs ajis rOpeHus: Bo3-
Ayxa, KOTOPBIA W CMeImMBaeTcs ¢ razoM. OCTanbHOE KOJMYECTBO BO3/AyXa MOCTY-
naet K (akeny miaMeHu U3 aTMoc(ephl 3a CUET HHKEKTHPYIOIIETO ASHCTBUS ra30-
BO3IYIIHBIX CTPYH M pa3pekeHHus B TomkaxX. K JOCTOMHCTBAM JTaHHBIX TOPEIOK
OTHOCSITCS: TPOCTOTa KOHCTPYKIIUH, YCTOHYHMBAsT pab0Ta TOPEIKU MPHU NU3MCHCHHH
Harpy3oK, HaJeKHOCTh pa0OThl M MPOCTOTa OOCITY)KUBAHHS, BO3MOXKHOCTH CaMo-
perynupoBanus. HemocraTku: 3HAYMTENBHBIA Ta0apyTHI 11O JJTMHE, BEICOKUH YPO-
BEHb IIIyMa Y WHKCKIIMOHHBIX TOPEIOK CPEIHEr0 JaBJICHUS MPU UCTCUCHUH Ta30-
BOH CTPYHM M WH)XCKTHPOBaHUHU Bo3nyxa. ONTHUMaNIbHOE ra30ropeovyHoOe YCTPOi-
CTBO TYHHEJBHBIX IMEUYeH TOJDKHO OOECIEeYMBATh YCTOWUYMBBIN IMPOIECC TOPCHHS
Py KOJICOAHMSIX JAaBJICHUS ra3a B CETH U IOJHOEC CrOpaHue TOILIMBA 03 XUMHUYe-
CKOT'O HEJ0XKOTa IPH HAJIMYUHU MaJIBIX M30BITKOB BO3/JyXa B TOIMOYHOM IIPOCTpaH-
CTBE, a TAKXKE CO3/aBaTh TAKOH OdYar TOpPeHUs, KOTOPhIH oOecreynBaa Obl HHTEH-
CUBHBIH, HO B TO K€ BPeMs PaBHOMEPHBIN HArpeB CTEHOK KaHaja I0 ero MepuMeT-
py. IlomHOE CokMraHue ra3a BaXXHO HE TOJBKO IS JOCTHOKCHHs BhICOKOTO KITJ|
MY, HO M JIJIS TIOJTYYCHHUSI O€3BPEIHON CMECH OTXOIAIINX Ta30B, HE BIIHSIONICH
Ha 370poBbe Jiofeil. Ecnmu co3pgarh OmarompusiTHbIE YCIOBHUS ISl MPOTCKaAHUS
mporecca OKCHIUPOBAHUSA M TPEIOTBPATHTh BO3MOYKHOCTh BO3HMKHOBEHUS IPO-
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OccCa pa3JIOKCHUA YIIICBOAOPOAOB, TO 3aaa4da IMOJTHOI'O CXKHUI'aHUS ra3006pa3Hor0
TOIINIMBA B OTOITUTCJ/IBHBIX IICHYAX OKAXXCTCA pemeHHoﬁ. B HaCTOAIICC BPCMsI HaAU-
Oonee COBCPIICHHOC H YCTOﬁQHBOC C)KMTaHHE ra3a MOXET OBITh JOCTUTHYTO B
HHXCKIMUOHHBIX T'OPCJIKaX C PaCCpCaAOTOYCHHBIM I10 BCEH JJIMHC KaHaJia (I)aKeJIOM
U C OPraHru30BaHHBIM IIOABOJOM BTOPHYHOI'O BO3AYyXa B 30HY I'OPCHHUA. OCHOBHBIM
IpCUMYIICCTBOM HHKCKIIMOHHLIX T'OPCJIOK II0 CPAaBHCHUIO C NYTBLCBBIMH ABJIACTCA
IpOoCTOTAa KOHCTPYKIUHU, TaAK KaK OHH HC Tpe6y10T HaJIM4Yusg BCHTHUIIATOpPA, U YC-
TOMYHBAs pa60Ta TOpCJIKN IIPU U3MCHCHHHN HArpy30K. Hcnons3oBanue JaHHOT'O
THIIA TOPCJIOK IJIA TYHHCIIBHBIX reyeH saBiIsieTcs Hanboyiee SDKOHOMUYHBIM U y):[06-
HBIM B 3KCILIyaTalluU.
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VIIK 656.13:711.4:502.1
CHUKEHUE TEXHOT'EHHOTI'O BO3JIEMCTBUSA I'OPOJCKHX
TPAHCIHHOPTHBIX CUCTEM HA KNJYIO CPEAY
I'PAJOCTPOUTEJIBHBIMU CPEJACTBAMHA

CrpaukoB H.A. (I'CX-2-12), Kapnos C.10. (I'CX-1-12),
Hayunslii pykoBouTenb — K.T.H., Jou. kadeapsl CudTC banakun B.B.
Boarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Buioensromesn epadocmpoumenvhvie meponpusmus u cpeocmed OpeaHu3ayuu O8UNCEHUs,
obecneuusarouue HeoOX0OUMYI NPONYCKHYIO CNOCOOHOCHb YIUYHO-O0POICHBIX cemell 20p0008
npuU 0OHOBPEMEHHOM CHUMCEHUU He2AMUBHO20 8030eUCMBUS MPAHCHOPMA HA 20POOCKYIO CPed)y.

Knrouesnwie cnosa: a6m0M06wzu3aL;uﬂ, mpaHcnopmHuas cucmemda. 3KoJjaocudeckas be3zonac-
HOCmMb, aApXumeKmypHO-njianupoeodras CmpyKkmypa, KOMNAEKCHAA MPAaHCnopnHasi cxema, Cco-
MuMbHO-ZuZu@HuU@Ck’MiZ MOHUMOPUHZ.

[locnennue necarunetust 1 Poccun MOXKHO Ha3BaTh MEPUOJIOM IEpexoja K
BbICOKOM aBToMoOmm3anuu. [lo coctosuuto Ha 1 ssuBaps 2014 r. mapk JerkoBbIX
aBTomoOuieil Ha Teppuropun Poccuiickoit @enepanun cocraBui 6oaee 37 MIH.
enuuauil. C 1970 roga on yBenuumics B 46,7 pa3za B 1IEJI0M IO CTpaHe, a B MOCKBe
u Cankrt-IlerepOypre on Beipoc B 20 u 25 pa3 coorBeTcTBeHHO [1]. Pacuers mo-
Ka3bIBAIOT, YTO TOJBKO 3a CYET MCTUPAHMS TOPMO3HOM CHUCTEMBI aBTOTPAHCIOPT-
HBIX CpeICTB B OKpyxatomiyto cpeay Canxr-lIleTepOypra B cocTaBe MeENKOIUC-
nepcHol (pakiuu B Hactosiiee BpeMs noctymaeT 0,86 teic. T/rox Fe, 0,28 Thic.
t/rox Si, 0,22 teic.T/Tox Cu, 0,16 TeIC.T/TOT Mg, 0,06 THIC.T/TOX Pb, MO 0,04
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ThiC.T/TON Sb, Zn u Mo, no 0,02 teic.1/Tox Na, Cr, Ni, Sn, Ti u Ca [2]. [Ipu skc-
TUTyaTallid TPAHCIIOPTHBIX CPEJICTB B OKPYKAIOUIYIO CPEAY BBIIEISIOTCS Ia3000-
pasHble (OKCHJIBI Cephbl, a30Ta, yriepoja, yriieBOJOpOAbl, U IPyrue NpoayKThl He-
MOJIHOTO CTOPaHUs M Pa3jioKEHHUs TOIUIMBA), MapooOpa3Hbie (TETPa’TUICBUHEL U
Jpyrue BEIIeCTBa) U >KUJIKHE (CTOYHBIE BOJIbI TIEPEMEHHOI'0 COCTaBa) 3arpsi3HsIO-
mue BemiectBa [3]. KonmnuecTBo BpeHBIX BEIIECTB, MOCTYMAIOMIUX B aTMochepy
OT aBTOMOOMJIBHOT'O TPaHCIOPTa, €XKEeroAHo yBeauunBaeTcs Ha 3,1 %, 4To cBs3aHO
c OypHBIM POCTOM MapKa TPAHCIOPTHBIX CPEJCTB, B PE3yJbTaTe KOTOPOIo AOJIS,
MPUXOASIIAsICS HA aBTOMOOMIIBHBIM TpaHCIOPT B OOIIEM BbIOpOCE BPEAHBIX Be-
LIECTB, K HACTOSIIEMY BpeMeHH N0X0AuT 10 70-90 % B KpYNHBIX U KPYIHEUIIAX
roponax Poccuu [4,5]. BennunHa eKerolHOro 3K0JI0TMYecKoro ymepoa ot QpyHk-
MOHUPOBAHUS aBTOTpaHCHOPTHOrO KoMmiiekca P® pgocturaer 110 mupa. pyOnei
[6]. OueBuaHO, K TpaHcnopTHbIM cucteMam ropoaoB (TCI'), ¢dopmupyembiM u
(GYHKUMOHUPYIOIIMM Ha BBICOKO YpOaHU3UPOBAHHBIX TEPPUTOPHUAX, B COBPEMEH-
HBIX YCJIOBHUSX HEOOXOAMMO MPEabSABIATh OoJee wKECTKUe TpeOoBaHuUs Mo odecrie-
YEHHUIO0 MX IKOJIOrudeckoil 6e3omnacHoctd. Ho BhICOKHMI ypoBeHb aBTOMOOMIIM3A-
MU TOTpeOyeT OrPOMHBIX PACXOJ0B Ha CO3/IaHUE WM, MO KpailHell Mepe, peKoH-
CTPYKLIMIO TPAHCIOPTHBIX ceTel M WX IKCIUTyatanuto. [Ipobiema cocTouT B TOM,
YTO UCTOPUYECKU CIOXKUBIIUECA yIuuHO-nopoxHbie cetu (YC) B ropomax, oco-
OCHHO B HX IEHTpaX, y’Ke celyac HE COOTBETCTBYIOT TpPEOOBaHUSM PE3KO YBEJU-
YUBIIMXCA TPAHCIIOPTHBIX MOTOKOB.

B kpynHbIX U KpymHEHIINX TOPOJIaX C UCTOPUUECKH CIOXKHUBILIEHCS TIIAHUPOB-
koii YJIC u mmoTHO# 3acTpoiiKoit cpear pakTOpOB IKOJIOTUYECKOTO PHUCKa BMECTE
C aBTOMOOMIM3alMel B TMOCIENHEE BpeMs BBICTYNAET HX aAPXUTEKTYpPHO-
IUTAHUPOBOYHAS CTPYKTYpa, HE OTBEUAlolas COBPEMEHHBIM TpeOoBaHUsIM obecre-
YeHHUsS] HKOJIOTMYECKON Oe30MacHOCTH JOPOKHOTO JIBIKEHHUS W (DOpMUPOBAHUS
koMpopTHOI Topoacko cpensl [7]. [Ipodrembr hopmupoBanust 3¢hHEKTUBHBIX U
skonorudecku 6e3omnacHblx TCI' U co3manus 3A0pOBOM Cpeibl OOMTaHUS B YCIIO-
BUSAX MEPEYIIOTHEHHOW 3aCTPOUWKHU M YBEIUYEHHMs 3arpy3Kd TPAHCIOPTHOM CETH,
BO3HHUKAIOLIUE, IPEK/E BCETO, B LICHTPAX 3TUX TOPOJOB, YKE HEBO3ZMOKHO PEIIUTh
0e3 paJuKaJIbHBIX JITAHUPOBOYHO-PEKOHCTPYKTUBHBIX MeponpusTuil. K HuM mMox-
HO OTHECTH, Hampumep, NPOOMBKY HOBBIX HAIpaBJICHUN C BBIBOJIOM TI'PY30BOTO
JBUKEHUS 32 MPEAEIbl KUIOW 3aCTPOUKHU, YCTPOHCTBO JOPOT B 00XO[ LIEHTpa s
TpaH3UTa, YKPYIMHEHUE KBapTaIoB, 000py10BaHKE MEUIEXOHBIX 30H U T.A. [8,9]. B
KpacHonape, rae oOeropoackoil HEHTpP CIYKUT CBOEOOpa3HOM pa3BA3KOM st
BCEX MOJXOJAIIMX JOPOT PaJHUaJIbHOTO HaIpaBieHUs, Mpobiema pa3rpy3Kkd OT
TpaH3UTa pelIaeTcs MyTeM CTPOUTEIHCTBA 00XOAHON KoJbleBoU goporu. B Bo-
rorpajie OTBOJ MEXIYTOpPOJHEro M MEXpPalOHHOTO TpaH3UTa 00ECHeurnBaACTCS C
MIyCKOM B 3KCIUTyaTaluio 3anagHoro ooxoaa ot goporu 1P — 228 Bonrorpan — Ca-
paToB 10 BBIXOJAa U3 ropoaa aoporu M6 «Kacnuii» B HampaBieHUM ACTpaxaHu,
MEePEeXBATHIBAIOIIETO TPAH3UTHBIE MOTOKU MOJIXOAIIUX K TOPOY aBTOMOOMIBHBIX
JOpOT BCEX CEBEpO-3alaJHbIX M IOro-3amajHbIX HampasieHuil. [lapamienbHo
JOJKHBI pelaThCsl M 3a/lauyd Pa3BUTHUSI CKOPOCTHBIX BHEYJWYHBIX BHUJOB Iacca-
KUPCKOTO TPAHCIOPTa — METPOIOJIMUTEHA, ANEKTPUPUIIMPOBAHHON >KEJIE3HOU J10-
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pOTH, CKOPOCTHOI'O TpamBas, MOHOpeNbca ¢ (POPMUPOBAHMEM CHUCTEMBI TpPaAHC-
MOPTHO NEpecajoyHbIX y3710B. Peanu3zanus 0003HaYEHHBIX PEIICHUH COMTPOBOXKIa-
€TCSI PEKOHCTPYKLIMEN U CTPOUTEIHCTBOM MHOTI'OUYMCIEHHBIX MYyTENPOBOJIOB, ICTa-
KaJl, MOCTOB, TOHHEJIEH, MHOTOYPOBHEBBIX TPAHCHOPTHBIX Pa3BA30K C Pa3IMYHbI-
MH CPOKaMH peaIu3alii, HE CUUTAs] YACTUYHOW PEKOHCTPYKIIMH JIOKAJIBHBIX y4a-
ctkoB Y]IC. Ilepeuenb 00bEKTOB 1O MIIaHUPOBOUHOM pekoHcTpykiuu Y JIC ropo-
Jla pEKOMEHIYETCS BKIIIOYATh B COCTaB IMPEIJIOKEHUN KOMIUIEKCHBIX TPAHCIIOPT-
Hbix cxeM (KTC) pazButus Bcex BUI0B ropojackoro Tpancmnopta [10].

[Ipu orpaHuyeHHOM (PUHAHCUPOBAHUM I'PAJOCTPOUTEIBHBIX U MIAHUPOBOYHO-
PEKOHCTPYKTHBHBIX MEPONPHUATHI B TOpoJlax B KayecTBe Haubosiee JAOCTYIHBIX
CPEIICTB, MO3BOJISIOUIMX ONEPATUBHO CHU3UTH OOBEMBI BHIOPOCOB BpEAHBIX Be-
eCTB B arMocepy M IIYMOBYIO HArpys3Ky, HNPHUMEHSIOTCS OpraHU3allMOHHO-
PETYIMPOBOYHBIE MEPONPUATHSI C BHIOOPOYHON PEKOHCTPYKLUEH Y3JIOB W YJIHII.
Croga BXOIAT: CleHMAIM3aLNs MarucTpajieil mo BUAaM TpPaHCIOpTa, Iepepacipe-
JIEJIEHUE TPAHCIIOPTHBIX MOTOKOB, BKJIOYEHHUE YJIUL MECTHOI'O 3HAYEHUS B TPAHC-
MOPTHYIO CeTh, ONTUMHU3ALIUA MapIIPYTOB OOIIECTBEHHOI'O TPAHCIIOPTA, MOJIEPHU-
3a1Usl U pa3BUTUE aBTOMATU3UPOBAHHBIX CXEM YITPABIICHUS ABUKEHHEM U Ap. [11].
Orta rpymma meponpusituit o0eraHo Biuttouaercs B KTC ¢ peanuzanueit B Onmxai-
mue 5-7 ner. B 3aBUCMMOCTH OT ypOoBHEH 3arpy3ku yyactkoB Y JIC 31ech MOryT
BBIICNIATHCS HEMeIJIeHHbIe MepornpuaTus (1-2 roga) u KoHeuHble (MOCIEIHUM TOJ
nepBoi ouepenn), MpuUYEM Nepexo K MIaHUPOBOUYHON PEKOHCTPYKIIMU OCYIIECTB-
JSETCS Wb MOCIE MOJIHOTO HCMOJb30BaHUS PA3IMYHBIX METOJOB OpraHHU3aluH
JBUKEHUSI.
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VIK 711.7-163
TPAHCHOPTHASI UHO®PACTPYKTYPA T'OPOJIA BOJTOIPAJIA:
IMPOBJIEMbI 1 ITYTH PEIIEHUS

CyxaueBa MLIL. (I'CX-1-12)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl ICul' X Kopocrenesa H.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Cmamvs nocesawjena paccmMompenuio Cyuwecmeyiowux npooniem mpaucnopmuou uHgpa-
cmpykmypuol 20pooa Boneoepada. Aémop evidensiem npuuunsbl ux noAeieHUs, a maxdce oaem pe-
KOMEHOayuu no ux peuieHuro.

Knrouesnie cnosa: mpaHcnopmmsle mazucmpaiu, cxema deu:)fcenuﬂ; mecma 05k NOCMOAHHO-
20 U BDEMEHHO2O XPAHEHUA asmomoouell.

B Poccuun npo6iema ka4eCTBEHHBIX JOPOT Bcerna Oblaa akTyalbHOU. B kaxk-
JI0OM TOpojie, Oy/ib OH METaNoiIuC WIK TOPOJl palilOHHOTO MM 00JACTHOTO MacIlTa-
0a, CBOM MPUYUHBI HA OTCYTCTBHE HYKHOTO KOJIMYECTBA M KayecTBa JOPOT M Map-
KOBOYHBIX MecT. Boinrorpaa He crtan uckitoueHueM. M gaxe crtanm anTurepoem
«PeliTrHTa TOpOJIOB MO KauecTBY gopor» 3a 2014 rox [1].

[IpobnemMa JTOTHCTUKH TOPOJCKOTO aBTOTPAHCIOPTA, HAJWYHWE MApPKOBOYHBIX
MECT JIETKOBBIX MAIlIMH W BOOOIE MpodiieMa TPaHCIOPTHOM pa3BsI3KW Ha CEro-
JTHSIIHUM JIeHb KaK HUKOTJa aKkTyalibHa B Haimiem ropoje. Jloporu Bosmrorpana
3ampOeKTUPOBAHBI M TOCTpOeHHI B 60-70-X Toax mpouuioro Beka, mo3ToOMy OHU HE
OTBEYAIOT COBPEMEHHOM TpaHCHOPTHOU Harpyske. OJHOW M3 caMbIX OOJBIIUX
npobiem nopor Boinrorpana sBiseTcss UX HU3Kas MpOIyCKHas criocoOHOCTh. Pac-
CMOTpUM OoJiee MOAPOOHO, UeM OHA BbI3BaHA. AHAIM3 TPAaHCIOPTHOM ceTu Boro-
rpaja rnokasal, YTO BCE OCHOBHBIE MAarucTpajd ropojia 3HAUUTEIbHO Meperpyxe-
HbI TPAHCIIOPTOM, JBUKEHHUE KOTOPOTO0 MMEET MPEPHIBUCTHIM M MYJILCUPYIONIUN
xapaktep. [IpomyckHasi cmocOOHOCTh MarucTpayiel orpaHu4YeHa MPOIMYCKHOM Cro-
COOHOCTBIO NEPEKPECTKOB, BBULY MAJION MPOTAKEHHOCTH MEPETOHOB. JTO 00BsIC-
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HSIETCS TEM, U4TO YJIMYHO-IOPOXKHAas ceTh Bonrorpana u xapakrep >KHION 3acTpoi-
K1 c(HOpMHUPOBATIUCH 0€3 ydeTa TaKoro MOIIHOIO aHTPOIOTE€HHOTO BTOPXKEHUS,
KaK TPaHCIIOPTHBIE IMOTOKHU. Y CIOXKHUIACH JKOJIOTHYECKash O0OCTaHOBKA, PacTET
YpOBEHb aBAPUMHOCTH, MaJat0T Noka3zarenan 3pHEKTUBHOCTH (YHKIMOHUPOBAHUS
0OLIEropoJICKON TpaHCHOPTHOM ceTh. OCHOBHOM MPUYUHOM CYHIECTBYIOILIETO IO-
JIO’)KEHHUS CTal POCT aBTOMOOWJIBHOTO Mapka B TOpoOJe MpHU MPaKTUYECKH UCYEp-
MaHHBIX pecypcax YBEJIMYEHUs IUIOIIAN Mpoekeil yactu maructpaneil. Cpenne-
rojoBasi CyTouHas WHTEHCUBHOCThH JBHXKEHUS MO JaHHBIM KOHTPOJIBHOTO yuyeTa
JIBIDKEHMSI cOCTaBwiIa Ha ¢enepanbHbix goporax ot 2600 mo 15200 aBt./cyT., Ha
peruoHaibHbBIX aBTomoporax — oT 1900 mo 9560 aBr./cyt. [2]. Ha Ham B3rusn,
Mepbl 0OPHOBI C ITUM JOJIKHBI ObITh KOMILIEKCHBIMU U JIETUTh UX HAJ0 Ha JIBE CO-
CTaBJISIIOUINE: OpraHU3alMOHHbIE (JIOTUCTUKA) U TIOPOKHO-CTPOUTENIbHBIE, TO €CTh
00 MEHsIeTCsl cXema JABW)XEHUS, JHUOO0 CTPOUTCS TPAHCIOPTHAsl pa3Ba3ka. Uto
KacaeTcsl CXeMbl JBUXKEHHUS, TO MOXHO MONMPOOOBAaTh OPraHU30BaTh PEBEPCUBHOE
JIBUKEHUE HA MPUOPUTETHBIX HAIpPaBICHUSAX (KpailHHUE JEeBbl€ PSbI) MO MPOCHEK-
Ty JleHnHa B rpanunax miomaau Bo3poxaenus u miomaaun JIennna, HO AJis 3TOTro
HY>KHO PEIINTh MapajuiesbHO enlé oJIHy IpodiaemMy — yOpaTh ¢ JOPOTH MpUIAPKO-
BaHHbIE aBTOMOOWIM. MHave Takas cucteMa mpocTo He CMOKeT paboTarh. Creno-
BaTEJIbHO, HY>)KHO 3aHUMAThCSl CTPOUTEILCTBOM MHOTOYPOBHEBBIX CTOSTHOK U 3a€3-
J0B. A JUIst TOTO, YTOOBI pa3rpy3uThb 1-1o0 u 2-10 [IpoionbHBIE MarucTpaim, MOKHO
Ha HEKOTOPBIX ydyacTKax OTMEHHTH JieBble TOBOpOTHl. Hampumep, cpa3zy xe 3a Ac-
TpaxaHCKUM MOCTOM B CTOPOHY BOpOIIMIIOBCKOro pailoHa MOYKHO YBECTH MOTOK
JIEBOMOBOPOTHBIX MaluH 1o ynuue Kanynnukona B cropony ynuibl KM, 4To6s1
OHM HE 3aropakuBaiiv aopory. To jke caMoe MOXKHO c/ellaTb B 00paTHYIO CTOpO-
Hy. B psge mect HeoOX0MMO NEpPecMOTPETh JBUKEHHUE HAa TPAHCIOPTHBIX Mepe-
CEUYCHMSIX HEKOTOPBIX YJHI], & UMEHHO, OPTraHU30BaTh KOJIbIIEBOE JABUKEHHE, T.K.
YCTAHOBJIEHHbIE CBETO(OPHI COBEPILIEHHO HE OTBEYAIOT MPOIYCKHOMY PEXKUMY —
CJIMILIKOM YacTO WJAET CMEeHa CUTHajla cBeTo(opa, U CKOMUBIIMKCA TPAHCIOPT HE
ycneBaeT mnpoe3xaTth. Hampumep, Ha miomanu Bo3poxkiaeHusi: Ha nepeceyeHuu
npocnekTa Jlenuna u ynuusl Kyounckoit. He nyxxen cerodop u B J3ep>XKMHCKOM
paiione BOIM3U TOproBoro neHtpa «Komcomom», T.K. TaM €CTh JOCTATOYHO IMPO-
CTpPaHCTBA, MO3BOJISIONIETO0 OPraHU30BaTh KOJIBIIEBOE JIBHIKEHUE.

Eme ognoit TpancnopTHO npobiiemoit Bosrorpana siBisieTcsi OTCYTCTBHE J10C-
TATOYHOT'O KOJUYECTBA MECT JUIsl TIOCTOSSHHOTO U BPEMEHHOTO XPaHEHUsI aBTOMO-
owneii. Ha cerogusmHuil 1eHb, aBTOMOOUIISIMU 3acCTaBiI€Hbl OOOYMHBI Marucrpa-
JIeH, TpOTyaphl, a TakKe Ta30HbI U JIeTckue ruiomaaku. B Boarorpane naxe ner
KapThl, HA KOTOPYIO ObUIM Obl HAHECEHBI BCE MMEIOIIMECS B TOPOJE€ HEMHOIOUYHUC-
JICHHBIE MAPKOBKHU. A MEXAY TEM KaAbli aBTOMOOMIIUCT 00sA3aH 3HATh, e map-
KOBKH €CTh, a IJie TIaHupyoTcs. [lpuunHoit HepocTaTka MecTa Ha OoJIbLIEH Tep-
PUTOPUU TOPOJIa ABIIAETCS TO, YTO OCHOBHAS YAaCTh KUJIBIX JOMOB ObllIa MOCTPOEHA
€lle MpU COBETCKOM BJIACTH, KOTJa aBTOMOOUIIL B CEMbE Ha3bIBAJIM POCKOIIbBIO, U
npo0jieM ¢ ero MapkoBKOW MPOCTO He cymiecTBoBaio. IloaTomy mpu co3gaHuu
MIPOEKTOB IO OJAaroyCTpOMCTBY IBOPOBBIX TEPPUTOPUN CUUTAIIOCH JTOCTATOUYHBIM
BbIJIeJIEHHE HEOONMbIINX IJIOMIA0K Ha JABa-TPU aBTOMOOWIISA y Moabe3q0B. TpaHc-
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nopTHas MH(pacTpyKTypa poCcCUCKUX ropofoB (1 Boarorpan He uckitoueHue)
OKa3ajlaCh HE T'OTOBOM K CTPEMUTENBHO PACTYILEMY YUCIIY JIMYHOTO TPaHCIIOPTA.
Kak xe 60poTbest ¢ aToi npobneMoit? Pemenue npo6iaemsl ne@uimra TeppuTopuit
JUIsL OpraHU3alliy MOCTOSTHHOTO U BPEMEHHOTO XpaHEeHHsI aBTOMOOUIIEH, 0COOEHHO
B LICHTPAJIbHBIX pallOHAaX, I/IE aKTUBHO BEJIETCS YIUIOTHUTEIBHOE CTPOUTEIBCTBO,
BUJIUTCS B PA3BUTUU MOJ3EMHBIX U HA3€MHBIX MHOTOATaXHBIX Trapakeil 1 MapKuH-
roB. K Tomy e s pazMelieHys: NpunapkOBaHHOTO aBTOTPAHCIIOPTA HA MOBEPX-
HOCTH 3€MJIM HE00X0auMo B 16 pa3 OoJjblle TEPPUTOPUH, YEM NPU OPraHU30BaH-
HOM KOMITAKTHOM XpaHEHHH. Takue MapKOBKH MMEIOT €IlIe Psi MPEUMYLIECTB HaJl
OTKPBITBIMH CTOSIHKAMU: aBTOMOOWJIM 3alIUIIEHBl OT HEOJIAronpusTHHIX BO3ACH-
CTBUH OKpYy>Karomieil cpeabl (10K/1b, CHET  T.I1.); TP MHOTO3TaXKHOM CTPOUTEIb-
CTBE TEPPUTOPUS, 3aHMMAaeMasl 3aHUEM, CPaBHUTENBHO MeHblle. Ecnu paccmar-
pUBaTh NpoOJIeMy NMapKOBOK JJIA XKUTeJeH Ipyrux pailoHOB, TO 3/1eCh HamOoJee
1eJ1€c000Pa3HO UCIIOJIBb30BAHNE MIOJI3EMHOTO IIPOCTPAHCTBA JBOPOBOM TEPPUTOPUN
IUIsl CTPOUTEIIBCTBA TapaKel WIIM MAPKUHTOB € SKCIUTyaTUPYEMOM KPOBJIIEH.

B 3aBHCHMOCTH OT IUIAaHOB 3aCTPOMIIMKA M MOTPEOHOCTH JIOKAJIBHON rOpoj-
CKOH cpeibl, Ha SKCIUTyaTUPYEMOM KpOBJIe rapaxa Wiu MapKUHra MOryT ObITh Op-
raHU30BaHbl TOCTEBBIE ABTOCTOSHKH, IUIOUNIAJKH JJISI CIIOPTUBHBIX UTP M OTAbIXA,
O3EJIEHEHHBIE YYaCTKH, IETCKAE UTPOBbIE TUIOMAAKHU. Takol MOAXOJ PELINUT Cpa3y
psia poOJIeMBbl: CO3/IaHUE MECT JJI XpaHEHUsl aBTOMOOMWIIEH U MECT JJIs OTIbIXa
KUTEJIEU NAaHHOM >KWUJIOM TPYIIbl U YIYYIIECHUE DKOJIOTMYECKOM curyanuu. Bo
BHOBb CTPOSIIIIUXCS KWIBIX MUKpOpaloHaX HEOOXOJUMO MpeaycMaTpuBaTh MOI-
3€MHbIE TAPKOBKHU B Ka)JOM JIOME.

Takum 006pa3zom, MOXKHO clieJaTh BBIBOA, YTO ISl pElIeHUs MpoOJeMbl B 00-
JaCTH TPAHCIOPTHOM HHEOPACTPYKTyphl ropoaa Boisrorpaga HeoOXoauM KOM-
IJIEKCHBIA MOAXO[: BO-NIEPBBIX, 3aHUMATHCS YCOBEPILIEHCTBOBAHUEM CXEMBI JIBU-
KEHUS Ha MPOOJIEMHBIX MaruCTpaIsiX TOPO/a, YTO MO3BOJUT YBEIUUYUTH UX MPOITY-
CKHYIO CIIOCOOHOCTB; BO-BTOPBIX, JJIsl SKOHOMUU TEPPUTOPHUIl CO37aBaTh pasiiny-
HbIE BUJIbI NAPKOBOK, KAK MHOTOYPOBHEBbIE HA3€MHbIE, TaK U MTOA3EMHbIE TAPKHUH-
I'Yl; B-TPETbUX, YBEIUUYUBATh MPUOPUTET MAPUIPYTHOTO MACCAXKUPCKOTo (oO1ect-
BEHHOI'0) TpaHCHOPTa Nepe] UHIUBHUIYaTbHBIM, YTO MO3BOJUT COKPATUTH MHTEH-
CUBHOCTb TPAHCIIOPTHBIX NOTOKOB HA OCHOBHBIX MaruCTpaJIsiX ropoja.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. ABtomup. Peiftuar ropogoB mno  kayectBy jgopor  2014:  http://automir-
vrn.ru/index.php?topic=6827.0 (lara oopamenus: 09.02.2015 .)

2. MKRU Bogrorpaa. Kak pa3pyauts noposHble mpobieMsl? Bonrorpajackue crenuanm-
CTBI 3HAIOT croco6 60pbOBI c TPaHCIIOPTHBIMU MUIIPOOKaMHU:
http://volg.mk.ru/article/2013/12/11/958264-kak-razrulit-dorozhnyie-problemyi.html (/lata 00-
pamenus: 10.02.2015 r.)
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IKOJOI'UA U BE3OITACHOCTbD ’KU3HEAEATEJIBHOCTH

B TEXHOC®EPE
VIIK 628.316.13
W3YUYEHUE COPBIIMOHHBIX CBOMCTB UCCJIEAYEMOI'O
MHUHEPAJIBHOTI'O CBIPbS

Astymenko H0.A., I'ansiuaa H.C. (BuB-1-10)
Hayunslii pykoBouTeNnb — K.T.H., Jou. Kadeapsl BuB MockBuuesa A.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

IIpeocmasnenvl pezynvmamol 1aO0OPAMOPHLIX UCCIE008AHULL NO U3YYEHUIO COPOYUOHHOU
emkocmu onoku Kamennospckozo mecmopodicoenusi Acmpaxanckou ooracmu, 8 CmamuidecKux
VCI0BUSIX.

Knrouesvie cnosa. Copbyuonnulii Memoo 04UCmKU CIMOYHBIX 600, MUHEPAIbHbIE COPOEHMbL,
COPOYUOHHAS eMKOCMb, OUUCTIKA CIOYHBIX 800 OM UOHO8 MANCENbIX MEMAILILO8.

OcHOBHOI 3a71aueil MpU U3yYEHUU HOBOTO COPOLIMOHHOTO MaTepHasa sBIAETCS
ompejieNieHre aJCOPOIMOHHBIX TMOKa3aTelie - OOMEHHOW €MKOCTH U KUHEeTHYe-
CKUX XapakTepucTHK. C 1eJbl0 MOJyYeHHs MPEeCTaBICHUI 0 mpoleccax coporuu
OMOKOUW MOHOB TSAXKEIBIX METAJLIOB MPOBOIAWIM PsI/I SKCIIEPUMEHTOB B CTATUYECKUX
YCIIOBHUSIX METOJIOM MEPEMEHHBIX KOHIIEHTPALIUN.

Cratnyeckyio COpOIMOHHYIO €MKOCTh OMOKM KaMeHHOsIpcKOro MecToposxkie-
HUS AcTpaxaHCKOW 00JacTH, U3MEJIbUYeHHOM A0 KpymHocTH 1 - 10 MM, o OTHO-
mrennio k uonaM metamios (Cu’’, A", Zn**, Ni*") onpenensiii npu KoHIeHTpa-
nusAxX MoAenbHbIX pacTBOpoB oT 100 1o 1000 Mr/a. MoaenbHbIH pacTBOp CTOUYHOM
BOJIbl TOTOBHWJIM PACTBOPEHHEM HABECKH CYJIb(ATOB MEI, aJOMUHUA, [IUHKA U
HUKENS B NUCTWIUIMPOBaHHOW Boje. [lepememmBanne OCyMIECTBISUIM HA MAarHUT-
HBIX MEIIAJIKax B Te4eHHe |5 MUHYT mpu rpaguente ckopoctn G=6600 c¢™'. Vcio-
BUS MIPOBEICHUS SKCIIEPUMEHTOB MO U3YYEHUIO CTATHUYECKOW COpPOLMOHHOM €MKO-
CTH mpeacTaBieHbl B Tabnune 1. M3MeHeHue BeIMYMHBI COPOIMOHHOW €MKOCTH
OMOKH B 3aBUCHUMOCTH OT MCXOJHOW KOHIIEHTPALMH CYJb()AaTOB METANIOB B pac-

TBOpE MpeJCTaBIeHO B Tabiuie 2 u Tabuuie 3.
Tabmuma 1 - YcmoBusi npoBeaeHus J1a00paTOPHBIX UCCICTOBAHUM 0 M3YYEHHUIO CTATUYECKOU
COpOIIMOHHON €MKOCTH MUHEpaja OTHOCUTEIPHO HOHOB TsKeIbIX MeTauioB (Cu 2+, A13+, /n 2+,

Ne n/n | HaumeHoBaHue napamerpa 3HaueHue
1 2 3
1 Macca copbenra, Mr 50
2 Copepxanue cyabp(}aToB METAIJIOB B MOJICJIBHOM pacTBOpPE, MI/J 100 - 1000
3 Temneparypa BozbL, C 20
4 pH Bo B 7,0
5 O0beM MOIETTHHOTO PacTBOPA, MII 100
6 Pa3zmep vactun Mmunepasia, MM 1-5;5-10
7 Bpewms nepememnBanusi, MUH 15
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Tabmuna 2 - O0MeHHass eMKOCTh OIOKH 110 MOHAM MEJIW, aJIIOMUHMS, IIMHKA ¥ HUKEIIS

Cu, A" Ni**
MI/J1 Crasns A, Cpasns A, Cpasns A, Cpasns A, mr/T
MI/JI MI/T MI/JI MI/T MI/JI MI/T MI/JI

100 33,00 134,00 | 42,00 116,00 | 39,00 122,00 | 35,00 130,00
250 121,00 258,00 | 181,00 138,00 | 153,00 194,00 | 138,00 | 224,00
500 279,00 442,00 | 354,00 292,00 | 312,00 376,00 | 286,00 | 428,00
750 486,00 528,00 | 576,00 348,00 | 569,00 362,00 | 513,00 | 474,00
1000 691,00 618,00 | 747,00 506,00 | 728,00 544,00 | 712,00 | 576,00

[Ipumeuanue: pazmMep 4aCTUIL UCCIENYEMOTO MUHEpana 1- 5 M.

Tab6mmna 3 - OOMeHHass eMKOCTb OIIOKH 10 MOHAM MEJIY, AJIFOMUHUS, IIMHKA ¥ HUKEIIS

Cu, Al Ni*™
MI/J1 Crasns A, Cpasns A, Cpasns A, Cpasns A, mr/T
MI/JI MI/T MI/JI MI/T MI/JI MI/T MI/JI

100 69,00 62,00 | 82,00 36,00 | 74,00 26,00 | 71,00 58,00
250 164,00 172,00 | 227,00 46,00 |217,00 66,00 196,00 | 108,00
500 329,00 342,00 | 379,00 242,00 | 351,00 298,00 | 340,00 | 320,00
750 562,00 376,00 | 614,00 272,00 | 595,00 310,00 | 583,00 | 334,00
1000 706,00 588,00 | 763,00 474,00 | 736,00 528,00 | 732,00 | 536,00

[IpuMeuanue: pazMep 4acTHUI] UCCIIEyeMOTO MuHepana 5- 10 mwm.

B nenom, nmo ucciaeqoBaHHBIM MOHAM TSDHKEJIBIX METAJUIOB JJIsI OTMOKH Xapak-
TepHa BBICOKasi COPOIIMOHHAS EMKOCTh 1O OTHOIICHHUIO K MEJIH, IMHKY U HUKEJIO,
1 HECKOJIbKO MEHbINas K aroMuHuto. [Ipu onrmHaKoBBIX HaBeckax copOeHToB — 50
MI' KPYIHOCTBIO 1 - 5 MM OIoka uMeeT COpOIIMOHHYI0 €MKOCTh, MMPEBOCXOASAIITYIO
COpOILIMOHHYIO €MKOCTh YaCTHI] OMOKU KpymHOCThIO 5 — 10 mm. Tak, BenumuuHa
copOLIMKM MOHOB MEJIU Ha OTIOKE ¢ pazMepoM yvactuil 1 — 5 MM coctaBuia 618 mr/r,
B TO BpeMs KakK Ha OIMoKe ¢ pazMepoM yactuil 5 — 10 Mm - 588 mr/r.

BriBoan!

1. IlpupoaHbIii MUHEPAIT OTOKA MPOSBIISIET BHICOKYIO COPOIIMOHHYIO €MKOCTD C
110 OTHOILICHUIO K MOHAM MEJH, ATIOMUHUS, [IMHKA U HUKEIA B BOJHOU CpeJie, UTo
MOATBEPKACHO DKCIIEPUMEHTAIBHO. B cTaTHUeCKUX YCIOBUSAX pabOTHI aacopOIu-
OHHas €MKOCTh OIOKHU IMPU M3BJICUCHUU MOHOB MU B 5 - 7 pa3 BbIlIE, YEM Y U3-
BECTHBIX IPUPOJHBIX 1ICOJIUTOB.

2. YCTaHOBIICHO, YTO COPOIMOHHAS €MKOCTh OIMOKHU IO OTHOIICHHUIO K pac-

2+ > 2+
CMAaTpUBACMbIM MCTAJIJIaM HC OJWHAKOBAA W YMCHBIIACTCA B PALY: Cu Ni© >

Zn*™> A1,

VIIK614.8: 621.642.17
AKTYAJIBHAS ITPOBJIEMA BEJIEHUSI ABAPUMHO-
CHHACATEJIBHBIX PABOT ITPH YI'PO3E B3PbBIBA I'A30BOI'O
BAJIVIOHA

babckas A.1O. (Th-2-12)
Hayunslii pykoBoautens — foueHT kadeaps! [1b u 3YC Knumentu H.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
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B cmamve onucansi ocnosHble npobrembl 6edenus a8apuino-CnAcamenbHblx pabom npu iu-
keuoayuu YC ¢ yuacmuem 2a3z06vix 6ANIOHOS.

Knrouesvie cnosa: 2azosvie b6annonvl, y2ne6000pooubie 2azvl, pyKO8OOUmMenb myuleHus no-
acapa, GUIUKO -XumuyecKue c80UCMBa 2a308, 20CY0apCMEeHHAs NPOMUBONONCAPHASL CYHCOA.

KonmndecTBo mokapoB cO B3phIBaMU T'a30BBIX OAIJIOHOB, COIPOBOXKAAOIINXCS
TpaBMaMu U THOENBIO JIOJIeH, cocTaBisieT Oojnee 18 % ot oOiiero kojguyecTBa
HECUACTHBIX CJIy4aeB, MPOUCIICANINX MPU BEACHUU OOEBBIX ACHCTBUM TMpHU
TYIIEHUH TMOKapoB, a YHCJIO MOrMOIIMX Ha TakuX moxapax corpyaHukoB ['TIC
cocraBnser 45 % ot obmero uucna. llupokoe ucCnonb3oBaHUE HA MPAKTUKE
CKIDKEHHBIX YTIIEBOJOPOJIHBIX M cxaThiX razoB (CYI') o0ycnoBuio nmpuMeHEHHE
pe3epByapoB (0alJIOHOB) JIJIi XpaHEHUSI U TPAHCHMOPTUPOBKH ITUX MPOIYKTOB B
Pa3IUYHBIX OTPACIAX MPOMBIIUICHHOCTH W B ObITY. OCHOBHBIM BHJIOM Ta30BBIX
O6amioHoB (okoio 85 %) SBAAIOTCS pe3epByapbl BMecTUMOCThIO 50 u 27 o,
paccurTaHHble Ha pabouee aasinenue 1,6 MIla. Jluanazon napneHuil pa3pyuieHus
COCTABJISACT I OaJNIOHOB BMECTUMOCTBIO 5 1 - 12-16 MIla, ms 27 m - 7,5-13
Mlla, a mna 50 n - 7,5-12 MIla. [Ipomsbiuienasie 40-TUTpoBbIe OaIOHBI
paccuuTaHbl Ha JaBiieHue, B 1,5 pa3a npesblmaroniee padbodee gaBiaeHue raza [1].

bannonsl, cogepxarniue CYI', 061anaroT BEICOKOH MOKapHOUM OMacCHOCTHIO, YTO
MOATBEPKAACTCS KPYIMHBIMU MHIUJICHTaMU Ha 00BEKTax ¢ Ux Hanuuuem. M3 Bcex
YIJI€BOJAOPOJHBIX Ta30B HAWOOJIBIIYIO OMNACHOCTh TMPEJCTABISET alleTUJICH.
[loxxappl Ha OOBEKTax, CBSI3aHHBIX C oOOpalleHueM OalJIOHOB C Ta3oM TOJ
JaBJICHUEM, XapaKTEPHU3YIOTCS BO3MOXKHOCTBbIO TMPOSBICHUS B  Pa3IMYHOM
COUYETAaHUU CIIEAYIOUIUX OMNACHBIX CIIEHApHEB: TEIJIOBOTO BO3JEHCTBUA 'TOXKapa-
BCTIBIIIIKKU", BO3JCHCTBUS BOJHBI CKaTHs B3pbIBA; TEIUIOBOI'O BO3JCUCTBUS
OTHEHHOTO 1Iapa; TEeIUIOBOIO BO3ACHCTBUS CTPYWHOrO (akeja TOpSIIEro rasa;
OCKOJIKOB pa3opBaBllerocsi OajioHa; HApPKOTUYECKOro JEHCTBUS OTACIbHBIX
ra3oB, JaXke IMpPU HE3HAYUTEIbHOW KOHIIEHTpauuu B Bo3ayxe. [lpu TymenHun
OOBEKTOB C HaJM4YMEeM Ta30BbIX OAJIOHOB CJENYyeT YYHMTHIBATh (DU3UKO-
XMMHYECKUE CBOMCTBAa mpuMeHsieMoro ra3za. (OCHOBHBIMH KOMIIOHEHTaMU
CKIDKEHHBIX YTIIEBOJOPOAHBIX Ta30B SIBJSAIOTCA MponaH U OyTaH. OHM TOKCUYHBI,
WX Mapbl MOTYT CKAIUIMBATHCS B HU3KUX M HEMPOBETPUBAEMBIX MECTaX, TaK Kak
obnanarT OosblIeil TIOTHOCTHIO (B 1,5-2 pasza), uem BO31AyX. YTJIEBOIOPOIHBIE
CXKWKEHHBIE Ta3bl (MOCJe HUCIMapeHus) oOpa3ylT C BO3JAYXOM B3PBIBOOMACHBIE
CMECH.

nponan, C;Hg, roproumii ra3, temneparypa Benbliku -96 °C, temmepaTrypa
camoBociiaMeHeHus: 470 °C, KOHUEHTpPAaLMOHHBIE TPEAEbl PACIPOCTPAHECHUS
mamenu 2,3-9,4 % (00.);

oyran, C;H;o, roprounii ras, mioTHocTb no Bo3AyXy 2,0665, temmnepaTypa
BenbIIKY -69 °C, Temnepatypa camoBocniaMmeHeHus 405 °C, KOHUEHTpalUUOHHbIE
npejensl pacpoctpaHenus miamenu 1,8-9,1 % (00.) [2].

[Ipu moxkapax Ha 00BEKTaX C HaJU4YMeM OalJIOHOB C Tra3aMH, MOMHUMO
OCHOBHBIX (PaKTOPOB TMOXKapa (OTKPBITHIII OTOHb, IOBBIIICHHAS TEMIIEpaTypa
OKpYXalolel cpelibl, TOKCUYHbIE MPOAYKThl TOPEHUs W T. J.), Kak MpaBuUio,
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MPOSBIIAIOTCS. BTOPUYHBIE (DAKTOPHI: BOJHA CXKaTUs, 00pa3yrouascs Mpu B3pbIBE
OajmoHa MW BJEKylIas 3a co0oil paspyllieHue 3JaHHi, TOXXKapHOW TEXHUKH,
BO3HMKHOBEHUME HOBBIX OYAaroB II0OXKapOB U  B3PBIBOB, COIPOBOXKIACTCS
BBICOKOTEMIIEPATYPHBIM BBIOPOCOM Ta30B (IJIAMEHH); OCKOJIKM U JIeTalu
pa3zopBaBIIUXCs OaJJIOHOB; TEIUIOBOe M3iayuyeHue. [lpu nukBHmanuu moxkapa B
YCIOBUSAX BO3MOXHOTO B3pbIBa OAJIJIOHA C Ta30M JUYHBIA COCTaB MOJpa3eieHui
I'TIC nmomxeH pyKOBOIACTBOBAaTbCA bDOEBBIM YCTaBOM IMOXKApHOM OXpaHBbI,
IIpaBunamu 1o oxpane Tpyaa B mnoapazgenenusx [TIC MYC Poccum u
HacTtosmuMu pekoMeHnanusamu. JlevictBust PTII nomkHbI ObITH HampaBieHBI Ha
MpeaynpekIeHUe pacupoCTpaHEHUs! MoKapa U BO3JEHCTBUSA ONAcHBIX (haKTOPOB
Ha auuHbIi coctaB nogpasnaeneHuil I'TIC m yyacTHukoB TymeHus noxapa. PTII
JOJIKEH CBOEBPEMEHHO OILICHUTh BO3MOKHOCTH TOSIBJICHHS OINACHBIX (DaKTOPOB,
KOTOpbIE MOTYT YIpOXaTh 3[J0POBbIO U >KM3HU JIMYHOI'O COCTaBa, U 00ECIEYUTh
CBOEBPEMEHHYIO 3BaKyalluIo Jt0JIel B 0€30MaCHYIO 30HY.

PTII npu npoBeneHUM pa3BeAKU BO B3aUMOJECUCTBUM C IPEIACTABUTEISIMU
oOBbeKTa (OYeBUIUAMHU) JTOJKEH YCTAaHOBUTH: MECTOHAXOXACHHE, KOJIMYECTBO M
BUJl Ta30BbIX OaNIOHOB (pe3epByapoB), BHUJ TOPIOYETO Tras3a; KOJIMYECTBO U
MECTOHAXOXKJICHUE JIIOAEH B 30HE I0Xapa;, BO3MOXHBIE IIyTH DBaKyaluu,
COCTOSIHME 3alopHOW apmaTypbl (OTKPBIT WM 3aKpbIT BEHTHIIb); XapakTep
MOBPEXKJIECHUN OalsIOHOB; TPHUMEPHOE BpeMs BO3MOXKHOM pa3repMeTusaluu
(B3pbIBa) OAJIJIOHOB B pe3yibTaTe TEIIOBOTO BO3JEHCTBUS; ONPEEIeHIUE ONacHbIX
(dbaxkTopoB mokapa u paguyc ux aerctBusa. Jluuneiii coctaB I'TIC u yuacTHUKH
TYIIEHHUsT TOXapa pa3MellaroTcss Ha Oe30MacHOM pacCTOSHMM OT MecTa
BO3MOXHOTO B3pblBa OajulOHa C Tra3oM B E€CTECTBEHHBIX M HCKYCCTBEHHBIX
COOPYKEHUSIX, TNPUMEHSAIOTCS YCTpPOMCTBa (IKpaHbl) [JIs 3aUIUThl JIOAEH H
CHU30/1. bezonacHocTe smuHoro cocraa I'TIC, a Takke yYaCTHHKOB TYIIEHHS
Mno’kapa Ha OOBEKTaX ¢ HAJIMYMEM ra3oBbIX OAJIOHOB JOCTUTaeTCA B pPE3yibTaTe
BBITIOJIHEHUS MEPONPUSITHI, HCKIIOYAIOIUX BO3JEHCTBHE OMNAcCHBIX (PaKTOpOB,
KOTOpble BO3HUKAIOT TMpu uX B3pbeiBe. g obOecriedeHus KOHTpOJsS 3a
cobOmogenneM JuuHbIM coctaBoM ['TIC M y4yacTHMKaMu TyIIEHHUS MOXKapa MEp
Oe3omacHOCTU U npaBui oxpanbl Tpyna PTII Ha3HayaeT 0TBETCTBEHHOT'0, KOTOPHIN
CBOEBPEMEHHO HMH(OpPMUPYET ONEpaTUBHBIN IITa0 Ha MOXape O BOSHUKHOBEHHUH

OINIAaCHOCTH ¥ MPUHUMACMBbIX MEpax.

Tabnuna 1 - XapakTepHble 0COOCHHOCTH OINEPaTHBHO-TAKTUYECKONH OOCTAHOBKHU IPH TYILIEHUU
MI0’KAapOB B YCIIOBUSIX BO3/AEUCTBUS TEIJIOBOIO M3Iy4Y€HUs Ha OAJIJIOHBI C pa3IMYHBIMU ra3aMu U
peKoMeHayeMas TaKTHKa AeHCTBUM NOJKHOCTHBIX JIMI M JinyHoro coctasa ['TIC.

Oco6ennoctu| KocBennsle pu- | JleWCTBUSA MOJDKHOCTHBIX JIMI] M JIMYHOTO | Bo3moxHbIE
OIIEPaTUBHO- | 3HAKU OLICHKU UH- coctasa ['TIC onacHble (ax-
TaKTUYECKOH | TEHCUBHOCTH TEII- TOPBI
00CTaHOBKHM | JIOBOTO MOTOKA
Bbritosoit Beanunna 1. OcymiecTBUTD IBAKyaIHIO JTOACH (B 1. Bona
ra3oBblIii TEIJIOBOTO MIOTOKA, [TeYeHHe MeHee 3 MMH) Ha O0e30macHoe C)KaTHs B3pbIBa.
0aJUIOH B BO3JICHCTBYIOILIETO |paccTOSIHUE, OPTaHU30BATh OLICTIIICHHE 2. OckoJKku
ouare rnoskapa|Ha OajJIoH, MOKET |MecTa MoKapa U BbICTABUTh MOCTHI 110 OayuioHa U
nocturath 40-60  |rpanune onacHoil 30161 (250-300 m). (dbparMeHToOB
kBt/M* 11 Goree 2. BriBectu nuunblii coctas I'TIC B CTPOUTEIBHBIX
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0e30MacHy0 30HYy U yOpaTh 3a YKpbITUS KOHCTPYKIUH.
TEXHUKY, UCII0JIb3Yysl €CTECTBEHHBIE U 3. Termosoe
HCKYCCTBEHHbBIE COOPYKEHHUS U3JTy4YeHue
Bbritosoit Oxkpacka 1. OneHuTsr HHTEHCUBHOCTD Bo3aencTBua |1. BoiHa
ra3oBblIii MTOBEPXHOCTH TEIJIOBOTO IOTOKA U TEMIIEpaTypy C)KaTHs B3pbIBa.
OasyioH BHE  |0aJUTOHA HE MMOBEPXHOCTH OajlIoHa. 2. Ockonku
30HBI OYara |M3MEHEHa 2. Ilpu Temnepatype MOBEpXHOCTH OajioHa |0auIoHa U
ropeHusi, Ho |(TemioBoil moTok |MeHee 60 °C U HUHTEHCUBHOCTH TEIJIOBOTO |(pparMeHTOB
IIPU 3TOM He 6onee 7 [IOTOKa MeHee noporosoro 3HaueHus (1,4  |cTpouTenbHBIX
noasepraercs [KBT/M?). kBT/M?), HEOOXOIMMO TIPUHATE MEPHI [0 |KOHCTPYKIIHIA.
teroBomy | Temneparypa yAajgeHuto 0aJIoHa U3 30HBI [0XKapa, 3. Termosoe
U3JIy4YEeHUIO0 |HarpeBa [IPEIBAPUTEIILHO YTOUHUB CIIOCOO U MECTO, |U3Iy4YeHHE
MTOBEPXHOCTH OpraHU30BaTh €0 OXJIAXKICHUE ITyTEM
OayuioHa He OoJsiee  |OpOILIEHUs TOHKOPACIbIIIEHHON BOJIOM.
60 °C
beiroBoi N3menenne 3. Ilpyn nHTEHCUBHOCTH TEILIOBOTO NoToKa |1. Bonna
ra3oBblii OKpalleHHOM 00JIbI1IE TOPOTOBOTO 3HAUECHHUS, YKa3aHHOTO |CXKAaTHUs B3phIBA.
0aJUIOH BHE  |OBEPXHOCTHU BbIIIIE€, HEOOXOIUMO MPUHATH MEpHI K ero (2. OcKoIKu
30HBI OYara |0ajuioHa CHUKEHUIO (HaIpuMep, C TIOMOIIIBIO OasoHa u
ropeHusi, Ho |(BCIy4HBaHUE, BO/JISTHBIX 3aBEC, YCTAHABJIUBAEMbIX CO (dbparMeHToOB
MIPH ATOM obropanue CTOPOHBI 3aIUIIIAEMOT0 OAJIJIOHA HA CTPOUTEIBHBIX
noaBepraercs [kpacku). TernoBoi [pacctostHuu 1,5 M), a €Ciu 3TO TEXHHUYECKH |KOHCTPYKIIAM.
TEIUIOBOMY  |TOTOK Oosiee 9 HEBO3MOKHO, TO TuyHOMY cocTaBy ['TIC u |3. TemnoBoe
M3TydeHnio  |KBT/M’ y4acTHUKAM TYILIEHUS MOKapa CleayeT U3JTy4yeHue

IIOKHNHYTH 00BEKT U YAAJIUTBCA Ha
0€301acHOE PACCTOSIHHE

[Ipu npoBeneHuu pas3BeAKd HEOOXOAUMO MPEIYCMOTPETh 3AIIUTYy JIMYHOTO
COCTaBa OT MOPAXKEHUS B3PHIBHOM BOJIHOM, OCKOJIKAMH U TETUIOBBIM U3JTYUECHUEM C
MCIIOJIb30BaHUEM OpPOHEXUIIETOB, KACOK BOEHHOr0 00paslia, 3alllUTHBIX HKPAHOB.
OpraHu3oBaTh OLEMJIEHUE MecTa Mokapa Ha pacctosHuud 300 M ¢ mpUBIEUYEHUEM
JUTS TOM 1IeJIM COCTaBa OXpaHbl 00bEKTA U HAPSI0B MOJIULIUH.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. TakTuka 1elCTBUM MOAPA3ACIICHUM OKAPHOU OXPaHBI B YCIOBUAX BO3MOKHOTO B3pbIBA
ra3oBbIX 0aJUIOHOB B o4are noxkapa. Pexxum noctyma: http://pozhproekt.ru/nsis/Rd/Rekom/rek-
tushenie-ballonov.htm.

2. TOCT 20448-90. I'a3bl yriieBoOPOAHbIE CKUKEHHBIE TOIIJIMBHbIE.

VIK 614.841.45:664.7

HNPEANIPUATUAX IEPEPABOTKH 3EPHA

babckas A.1O. (Th-2-12)

AHAJIN3 MTOKAPOOITACHOM OBCTAHOBKHM HA

Hayunsiii pykoBoautens — no1l. kadeapst [1b u 3UC Knumentn A.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
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B cmamve onucanvl ocnoemble UYUKIBL MEXHOIOCUUYECKO20 npoyecca ajieeamopa u anaius
I’lOJfCLZpOOl’laCHOI:i 0bcmanosxu.

Knrouesnie cnosa: ajseeamop, noliesou 63PblB, NOAHCAPOONACHOCHb.

B nociieBoeHHbIE TOIBI BO BCEX PErHMOHAX CTpaHbl HA4Yalld ¢ OOJIBIION CKOpO-
CTBIO CTPOUTHCS HOBBIE MYKOMOJIBHBIE 3aBOJIbl, PA3BUBATHCS CETh 3arOTOBUTENb-
HBIX AseBaTopoB. [loTpeOHOCTH B mepepaboTKe 3epHa, MPOU3BOACTBE MYKHU OBLIU
OTPOMHBIMHU, M TOXTOMY CTapble U HOBBIE MPEANPUITHS OTpaciu padoTad Ha
MOJIHYIO Harpy3Ky, 3TO IIPUBEJIO K TOMY, YTO Ha MPOU3BOACTBAX CTajU MPOUCXO-
JIUTHh B3PBIBBI MbUIA C TsDKenelmumu nociuenctsusmu [1]. [peanpusatus xnebo-
MPOJIYKTOB SIBISIOTCS 00BEKTaMHU MOBBIILIEHHON omacHocTU. Ha Bcex atamax mpo-
M3BOJICTBEHHBIX IMPOIIECCOB: NMpUeMa, 00pabOTKH, CYIIKH, XPAHEHHS], TPAHCIIOPTHU-
poBaHMs U nepepaboTKU 3epHa, BOZMOXHO 00pa30BaHKE B3PHIBOMOKAPOONACHBIX
MBUIEBO3NYIIHBIX cMeceil. Tloxkapbl 1 B3pBhIBBI CMecel TPUBOJAAT K THOENU JTtoei
U MaTepuajbHbIM MoTepsiM. ExerogHo B Mupe Ha 3epHornepepadaThiBatOINX 00b-
extax npoucxoguT 400-500 B3pbIBOB. 3amachl XpaHATCS B OCHOBHOM B 3JIEBATO-
pax, cyMMapHas eMKOCTb KOTOpbIx cocTaBisieT 50-200 Teic. T u 6onee. XpaHeHue
TakuX 00bEMOB 3epHa TPEOYET KECTKOr0 KOHTPOJS, T.K. IPU pa3pylIeHUH dJieBa-
TOpPOB (B3pBIB, MOXKap, TOTEPs. MPOCTPAHCTBEHHOM JKECTKOCTH) OYyJeT HAaHECEH Or-
POMHBIN yJap 10 KOHOMHKE W ITPOJIOBOJILCTBEHHOM Oe30macHOCTH cTpaHbl. B co-
OTBETCTBUU C JTUM NPEANPHUSATHS OTPACIU XJIEOOMPOIYKTOB OOsI3aHBI HMETh
«Ilman MeponpusATHid MO JOKadW3alUuMy M JUKBUJALWM IOCIEACTBUNA aBapui Ha
OIACHBIX IIPOU3BOJICTBEHHBIX 00BEKTaX», B HEM OTPAXKEHBI XapaKTep U MacCIITa0bI
OMACHOCTU M MEPONPUITHS MO0 00ecreueHnI0 0e30MacHOCTH U TOTOBHOCTHU K JeH-
CTBUSM IIPU YpE3BbIYANHBIX CUTYyalusx [3].

DOneBaTop — HauboJiee COBEPILICHHBIN T 3epHOXpanuiuil. OH obecrieunBaeT
KOMIUIEKCHYIO MEXAHU3ALMI0 U aBTOMATU3aLUI0 MPOU3BOACTBEHHBIX MPOLECCOB,
CO3Ja€T YCIJIOBHS [JI1 COXPAaHHOCTH W YJIY4YlIEHUs KadecTBa 3epHa. [lpuieBoit
B3PBIB SIBJIIETCS] CAMbIM CTPAIIHBIM MTOCJIEACTBUEM HAIMYMS 3€pHOBOM nbLIH. Boc-
IIJJAMEHEHHUE U B3PBIBHOE T'OPEHUE MBIJIEBO3AYIIHON CMECU BO3MOXHBI TOJIBKO MPU
ONPENIEICHHON JUCIIEPCHOCTHU MBUIM, B COOTBETCTBYIOIIEM JIHANa30HE €€ KOHIIEH-
Tpauuu, Mpu JOCTATOYHOW SHEPIUU MCTOYHUKA 3aKUTaHUs. Y CIOBHS JJIS B3pbIBA
MBUIEBO3YIIIHOM CMECH BO3HHMKAIOT IIPU KOHLEHTPAUUU MbUIA MEXAY HWKHUM U
BEPXHUM IpeJIeJIaMH BOCIUIAMEHEHHS. MaKCUMaIbHOE AaBJIECHUE B3PbIBA a3p030JU
JOCTUTAETCS TNPU ONTUMAJIBbHOM COOTHOUIEHWH TOPIOYEH NBUIM M KHUCJIOpOAa
(okucnuTeENs), XapaKTepHOM JJIsl KaKJ0T0 BUAA MbUIH. 3€pHOBAs MbLIb, HICTOYHU-
KOM KOTOpOM fABIJII€TCS] TPEHUE 3EPEH APYT O JIpyra BO BpeMs J000ro nepemenie-
HUS, IPU MUHUMAJIbHOW KOHUEHTpPAIMU B BO3/lyxe oOnagaeT 6oliee pa3pyIlInTeb-
HOU cwWiion, yeM AuHaMuT. [Ibuib, comepikamascs B BO3AyXE, OCENAET HA CTECHAX,
noJiax, 00OpY/OBAHUM U CTPOUTENIBHBIX KOHCTPYKIHMSIX, 00pa3ys JErko a’3poresb.
OnacHOCTh €ro COCTOUT B TOM, YTO OT MOPBIBA BETPA, COTPSICEHUS adpPOreib MOM-
HUMAeTCs B BO3/YyX, CO37aBas B JIOKAJIbHOM 00bEME B3PBIBOOIMACHYIO IMbUIEBO3-
OyHUHyto cMech. [IpoOykcoBKa J€HThI HA MPUBOJHON CTAHIIUU MIPUBOAMT K 33](bIM-
JIEHUIO U BO3TOPAHUIO, YTO B CBOIO OUYEPE/b BBI3BIBAECT BCIBIIIKY 3€PHOBOM MBLIN.
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IToTtox mamenu ¢ temneparypoir okosio 2000°C MrHOBEHHO pPacHpOCTpaHSIETCs
BHU3 K OamiMaky HOpuH. BoiHa OorpoMHOro M30BITOYHOTO JABICHUS pa3pyllaeT
METaJUNIMYECKUI KOPITYC HOPUH, IPU ITOM BBI3bIBasi BUOpAIMIO U TOJHUMAs B BO3-
IyX TbUIb, OCEBIIYIO B COCEAHUX pabounx 30Hax. Jlanee cieayeTr BTOPUUHBIN IbI-
JIEBO B3pbIB — BCIIBIIIKK IJIaMEHU B paboueill OaiiHe, rajepesx, caMOTEKaXx...
MOJIHOE pa3pylUIeHUE NpeanpusiTus B TeueHue 1-2 MunyT. OCHOBHBIMH NPUYMHAMU
B3PBIBOB SIBJISIIOTCA: HAPYIICHUS MPABUJI SKCIUTyaTalluy WM HEUCIPaBHOCTH 000-
pynoBanus (34%); caMOBO3rOpaHUE CHIPhS U MPOJAYKTOB €ro nepepadborku (22%);
MIPOBEJICHUE OTHEBBIX PabOT ¢ HapylleHWeM TpeOOBaHUIl B3PHIBOOE30MACHOCTH;
HapylIeHUE MPaBWII HKCIUTyaTalluy 3€pHOCYIIMIBHBIX YCTaHOBOK (12%); Hapy1ie-
HUE TIpaBUJI MOXKapHOU Oe3omnacHocTH (6%), TYIIEHUH MOXKapOB Ha OMACHBIX MPO-
U3BOJICTBEHHBIX 00beKkTax. PaKkTopamu, ClIOCOOCTBYIOIIMMU PAa3BUTHUIO U PACHPO-
CTpPaHEHUIO NIEPBOHAYAIBLHOTO B3PbIBa K CEPUH B3PHIBOB IMbUIEBO3AYIIHON CMECH,
ABJIAIOTCS: TOBBIMIEHHAS 3allbUICHHOCTh MOMEIICHHM; Halu4yKhe CBSI3U MEXAY OT-
JENbHBIMUA TEXHOJIOTMYECKUMHU anmnaparaMmu, MOMEIICHUSIMU U 3IaHUSMHU; MIPUCYT-
CTBUE MEJIKOJIUCIIEPCHOTO MPOAYKTa B Maructpaisx. [Ipu B3pbiBe MbUICBO3AYII-
HOM cMeCH B 3aMKHYTOM MPOCTPAHCTBE JIABJICHHUE MOBBIIIACTCS 0 Pa3pylIAIOIIEro
ypoBHs. [lpu paspylieHun coopykeHHs BO3HUKAET yAapHas BO3AYLIHAs BOJHA.
[lopaxaroiiee neicTBUE €€ omnpeaenseTcss M30bITOYHBIM JaBJICHUEM, BPEMEHEM
JEUCTBUS U CKOPOCTHIO ABMKEeHUS. [ mpeaoTBpalieHus B3pbiBa Ha AJIeBaTOpax B
Takux cTpaHax kak FOxnas, CeBepHas Amepuka W 3amajnHas EBpoma mmpoko
pacnpocTpaHeHa TEXHOJOTHs PaclbUICHUH MOACOIHEYHOr0 pa@UHUPOBAHHOIO Jie-
30JJOpMPOBAHHOTO Maclia Ha 3epHO B MOTOKE. MacisiHbIil a3p030Jib 0OBOJAKHBAET
3€pHa, MPeOTBpaIllas UM CHIDKAsl UX TPEHHE IPYT O Apyra Mpu JII0OOM mepeme-
IIEHUH, YTO MO3BOJISIET YMEHBIIUTh KOJUYECTBO 36PHOBOM MbUIM B pabOUYMX 30HAX
Ha 75-90%. Eite oguH MeTo/l CHUXKEHHUS MOKapOONacHOW aKTUBHOCTHU IMbUIH SIBJISI-
€TCsl - OrpaHUuYEHUE JoCTyMa Kucaopoaa. Kucnopoa kak KOMIOHEHT OKpY Karomiei
Cpellbl Bcerja MPUCYTCTBYET B 3JIeBaTOpax M 3epHoXpaHmnumax. OgHako 3epHO-
BbIE 3JI€BATOPbI HEJb3sl CYUTATh MOJTHOCTHIO 3aKPBITHIMU CHCTEMaMH, MOCKOJIBKY
OHHM UMEIOT 3HAUYUTENbHBIE pa3MepPbl U BHICOKYIO MTPOU3BOAUTEILHOCTh TPAHCIIOP-
tupoBaHus. Mcnonbs3zoBanue 3PGEeKTUBHOM, XOPOILIO CHPOCKTUPOBAHHOW M TIpa-
BUJILHO 3KCIUTYaTUPYEeMOM acHUpallMOHHON CUCTEMBI 0€3 BO3BpaTa MENKHUX U CYy-
XMX YacTUIl B 3€pPHOBOM MOTOK — HE €JAMHCTBEHHBIM, HO, HECOMHEHHO, OYEHb
BaYKHBIN 1Iar B MPeJOTBPAILLEHUH B3PHIBOB IbLIK. Ha mpeanpusTusx no XxpaHeHUIo
U niepepaboTKe 3epHa MOTYT OBITh pa3inyHble UCTOUYHUKH 3axxuranus [2]. [lpu oc-
BEILIIEHUU CUJIOCOB 3JIEBATOpa WM OYHKEPOB, I'/l€ UMEETCS MbLIb BO B3BELIEHHOM
COCTOSIHMM, BO3MOJKHBI CIEAYIOIIHME OMACHOCTU: KOJIOA 3JIEKTPUUYECKON JIaMIIbI
BBIJICNIIET TaK MHOTO TEIUIOTHI, YTO OHA MOXKET BOCILJIAMEHUTH MblIb; Jls ycTpa-
HEHHUsl ATOM OMACHOCTU NPH OCBELIEHWU CHJIOCOB, OYHKEPOB WJIM 3allbUICHHBIX
MeCT HE0OXOIMMO HCIOJIb30BaTh TOJIBKO MEPEHOCHBIE JaMIlbl C MUTAHUEM OT Oa-
tapeil. 113-3a HU3KOM CUJIBI TOKA BBIAEISETCS MEHbIIE TEIJIOThl M HET OMACHOCTU
OT TMOKOT0 HIHYpa. B3pbIBbI IbUIH MOTYT OBITH BBI3BaHBI UCKpPaMu, MOSBIISIONIU-
MUCS TIPU KOPOTKOM 3aMbIKAHMM B 3JIEKTpUUYECKUX cucTemax. [Ipu B3pbiBe mbLie-
BO3JIYIIIHOM CMECH B 3aMKHYTOM INPOCTPAHCTBE JIaBJIEHUE MOBBIIIACTCA 10 pa3py-
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maromiero yposHs. Temmneparypa npoayktoB ropenus npesbimaer 1000 °C. Bos-
J€eMCTBHE TUIAMEHU TOPSIIET0 a3p0o30Jsl MOXKET BbI3BaTh BOCIUIAMEHEHUE DIIEMEH-
TOB CTPOUTENIbHBIX KOHCTPYKUMNA POU3BOJACTBEHHBIX 3AaHUI U COOPY>KEHUM, ChI-
pbsl U TOTOBOM MPOAYKIIMU U IPUBECTH K 0xoraM Jtoaei. [Ipu ropennn miuactmace
Y CUHTETUYECKHX MAaTepUajioB 00pa3yloTCsl XUMUYECKU OIacHbIe BellecTBa. Yaie
BCEro BO3HHUKAIOT OTpaBlIeHMs okcuaoM yriepona. K mopaxkaromum Qaxropam
MOKapOB OTHOCSTCS TaKXKe€ 3aJbIMICHUE U MOPAJIBHO-TICUXOJIOTHYECKUil A (PexT.
[IpodunakTrika MOKapoB B 3IaHUSIX U HA TEPPUTOPUH OOBEKTOB 0OECTIEUNBACTCS:
BBIOOPOM CTEMEHHU OTHECTOMKOCTH U MPEEIOB OTHECTOMKOCTU AJIEMEHTOB U KOH-
CTPYKLIUI; OrpaHUYEHUEM PACIIPOCTPAHEHUS OTHS; MPUMEHEHUEM CHCTEM MPOTH-
BOJIBIMHOM 3alUTHI; UCIIOJIB30BAHUEM CPEJICTB MOKAPHOW CUTHAIM3ALUU U TOXKa-
poTrylieHus; 6e30macHO 3BaKyalel Jiroaei; opranuzanueil mokKapHoil OXpaHbl
[3]. CyliecTBeHHOE 3HAYEHUE ISl MPOBEACHHS POTHUBOIOKAPHBIX MEPOIPUATUI
MMeEeT reHepasbHasl IJIaHUPOBKA TeppuTOpuun npeanpustuii. Ha Tepputopun o0b-
€KTa JOJIKHBI ObITh OCHOBHBIE M BCIIOMOTATEIbHBIE IOPOTH, MO3BOJIAIONINE 0Oec-
MEeYUTh CBOOOJHBIN Moabe3 kK o0bekTaM. Hopmamu yctaHOBJIeHa MIMPUHA MTPOE3-
J1a OCHOBHOM (6 M) M BcriomoraTenbHo (4 M) gopor. [lpu BOZHUKHOBEHUU MOXkKa-
pPOB Ha 3JIeBATOPAX JUIsl OTPaHUUYEHUSI PACIPOCTPAHEHUSI OTHS MEPCOHAN JOJKEH
OCTaHOBUTH pabOTy BCEX MEXaHU3MOB OAalllHU U MPEKPATUTH Pa3rpy3Ky U 3arpy3Ky
CWJIOCOB, IPUEM M BbIauy 3epHa. i1 mpeaoTBpalleHus B3phIBOONACHBIX CUTYya-
UUHA HAa TPEANpUSATAU JOKHBI MPUHUMATBHCS KOMILIEKC Mep, MO0 00eCIeUeHHIO
IIO’KapHOM 0€30I1aCHOCTH, a TAK K€ I 0€30MacCHOCTH PAOOTHUKOB MPEAIPUATHS.

BUBJIHOIPA®UYECKHI CITMCOK

1. ®ymurantsl. Pexxum nocrtyma: http://www.fumigaciya.ru/sites/default/files/public .
2. CenbCKOXO03SIICTBEHHBIE 30aHUS 51 COOPYKEHHSL. Pexum JIOCTyma:
http://www.bibliotekar.ru/spravochnik-44/16.htm.

3. PJI 14-44-93. UHCTpYyKIHUs 11O COCTABIICHUIO TUTAHOB JIMKBUIAIIUY aBapHil U 3aIIUTHI TIEp-
COHaJIa Ha MPEANPHUATHSAX 110 XPAaHESHUIO U TIEpepaboTKe 3epHa.

VIIK 628.316.13
KHHETHUKA COPBIIMHN NOHOB TAXKEJIBIX METAJIJIOB
MHUHEPAJIBHBIM COPBEHTOM

baransieB b.H., Konecunuenko H.M., [Ipons FO.1O. (BuB-1-10)
Hayunslii pykoBouTeNnb — K.T.H., Aol. Kadeapsl BuB Mocksuuesa A.B.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

IIpeocmasnenvl pe3ynomamsi 1a60paAMOPHLIX UCCIEO08AHUL NO UYUEHUI0 KUHEMUKU COpO-
YU UOHO8 MANCENbIX Memannos onokou Kamennoapckozo mecmoposicoenus Acmpaxanckoti 06-

aacmu.

Knrouesvie cnosa: copbyuonnvlii Memoo o4uUcCmKU CMOYHbIX 800, MUHEPAIbHble COpOeHmbl,
KUuHemuka copoyuu, 04UcCmKa CMoyHvlX 600 OM UOHO8 MANCENbIX MeMAllos.
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PaGora ascopOIMOHHBIX anmapaTroB, B KOTOPBIX CTOYHBIE BOJBI ITEPEMEIHBa-
I0TCA C aJIcCOpOEHTOM, TaK e, Kak M pabdoTa aJcCOPOLMOHHBIX KOJOHH, B 3HAYH-
TEJIBHOM CTENEeHH OIpeAeNseTcsl 3aKOHOMEPHOCThIO NPOTEKaHMs IIpolecca BO
BPEMEHHU B OT/AEJbHOMN TpaHylie aacopOeHTa, T. €. KHHETHUKON ancopOuuu. OOuas
CKOPOCTb Ipoliecca OIpeAenseTcs JIU00 CKOPOCThIO MepeHoca MOJIEKYJ U3 pac-
TBOpa K BHEIIHEH MOBEPXHOCTH 3€pHa ajcopOeHTa (T. €. CKOPOCThIO BHEITHEU(]-
(Gby3uoHHOrO MaccooOMeHa), MO0 CKOPOCTBIO MEpPeHOca MOJEKYJ BHYTPH 3€pHa
o ero mnopam (T. €. CKOpocThio BHYTpuAu(DPy3ruoHHOro Macconepenoca) [1]. Ilpu
MCIIOJIb30BAaHUU OMOKM B KadecTBe copOeHTa HeoOXoaumo Bpems s nuddysuun
MOHOB METallJla U3 BHEIIHEN Cpeibl K TOBEPXHOCTH YACTHUIIBI aICOPOCHTA, a TaKkKe
Qg y3ur MOJIEKYJ OT BHEIIHEW TTOBEPXHOCTH TOW YACTHIIHI K €€ IIEHTPY 10 Ka-
HajaM Top Pa3IMYHOro ceyeHus. B kaxaoM ciydyae MUHMMAaJIbHOE BpeMs JIJIsl 0C-
THOKCHHUS MaKCHMaJbHOW BEMYUHBI afcopOumu pasinndHo.Hawnbonee mpocTeiM u
yIOOHBIM SIBIISIETCSI CTaTUYECKUN METOJ OMNpEACNiCHUS KUHETHYECKUX CBOWCTB
copOenTa. Jlyig onpezeneHusi CKOPOCTU TMOTJIONIEHUS UOHOB 3TUM METOJIOM CEMb
HABECOK OIMOKHU MOMEIIAIN B KOJOBI ¢ MOJEIbHBIM PAacCTBOPOM. Y CIIOBUS MPOBE-
JCHHSI SKCTIEPUMEHTOB 10 M3YYCHHUIO KHHETHUKU COPOIIMHM MOHOB TSKEIIBIX METall-
noB (Cu 2 , Al3+, /n 2+, Ni2+) OTIOKOM TpezacTaBieHbl B TaOmuie 1. Kunetuka

COpOLIMM METAJJIOB OMOKOM MpeJcTaBlieHa Ha puc. 1.

Tabnuua 1 - YcnoBus npoBeAeHUs SKCIEPUMEHTOB MO M3YYEHHIO KUHETHKU COPOLMHM HOHOB
2+ 3+ 2+ 2+ v

Tsokenbix MetaiuioB (Cu © , Al', Zn ©, Ni™') omokoi

Ne n/m HanmenoBanue napamerpa 3HaueHue
1 Macca HaBecku cOpOeHTa, MT 50
2 Copepxanue cyab(}haToB METAIJIOB B MOJIEJILHOM PacTBOpE, MI/J 1000
3 Temmneparypa BozbI, "C 20
4 pH BomI 6,5-3,0
5 O0BeM MOIETTHHOTO PAacTBOPA, MJT 100
6 Pazmep wactun muHepana, MM 1-5
7 Bpewms nepememnBanusi, MUH 0 - 60
700
600 — 12 T2 alalala
E A ale e e wie
T 500 A
é /r -
§ 400 / /F.J-' ——CuZ+
é 200 p #,f./ —-— A+
% f /-/ Zn2+
LE‘* 200 //‘/ —-Mi2+
E s
100 /(
0 t
0 5 10 15 20 25 30 35 40 45 50 55 60
Bpemsa nepeMemME aHNd, MHH.

Pucynok 1. Kunetnueckue kpuBble COpOLUN HOHOB TSHKEIIBIX METAJIIIOB OMOKOM.

[Tony4yeHHbBIE SKCIEPUMEHTAIIbHBIE JAHHBIE CBUIETENIBCTBYIOT, YTO B CPEIHEM
COpOIIMOHHOE pPaBHOBECHE ycTaHaBiuBaeTcss udepe3 15-30 muH (mpu rpaaueHTte
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CKOpOCTH mepeMemnBanusi pactBopa G=6600 c'l). OTH 3HAYEHUS MEHBIIE, YEM Y
MHOTHUX MPUPOIHBIX COPOCHTOB.

Kpussie uzBieduenus. B otaudue ot u30Tep™M COpOIMU, XapaKTepU3yIOIIUX 3a-
BUCUMOCTH BEJIUUMHBI COPOIIMHHON €MKOCTH OT PAaBHOBECHOW KOHIICHTpAIlUU Me-
TaJUIa B PacTBOPE, KPUBBIE M3BJICUCHUS ITOKA3BIBAIOT ITOJHOTY M3BJICUCHUS dJIe-
MEHTa M3 BOJHOT'O pacTBOpa MpU TOW WM MHOW KoHIeHTparuu. Ha ocu abcrmuce
OTKJIAZBIBAIOT UCXOJAHBIE KOHLIEHTPAIIMM METAJIJIa B PAaCTBOPE, a HA OCU OPJAUHAT -
MPOIICHT U3BJICYCHUsI ero omokoil (puc. 2). KpuBble u3BICUCHUS MPEICTABIISIIOT
HWHTEpPEeC C TOYKU 3PEHUSI TEXHOJOTUM OYMCTKU CTOYHBIX BOJI C MOJTy4YEeHHEM 000-
POTHOW TEXHOJIOTHYECKOW BOJBI. Y CIIOBUS MPOBEICHUS OINBITOB IIPE/ICTABIECHBI B
Tadaue 2.

Tabmuma 2 - YcinoBust mpoBeaeHUs JIaA00PATOPHBIX UCCIICIOBAHUH M0 M3y4eHUIO 3(PPEKTUBHOCTH

2+ + 2+ 2+
M3BJICYEHHUS HOHOB TsiKenbix Metamios (Cu®', A", Zn™", Ni*") u3 MOHOKOMIIOHEHTHBIX PacTBO-
poB

Ne n/m HanmenoBanue napamerpa 3HaueHue
1 Macca copOenTa, Mr 100

2 Coneprxanne cynb(haToOB METAJJIOB B MOJICTILHOM PacTBOpE, MT/JI 10 - 100
3 Temneparypa BozblL, C 20

4 pH BopI 7,0

5 O0BbeM MOIETTHHOTO PacTBOPA, MJT 100

6 Pazmep wactun muHepana, MM 1-5

7 Bpewms nepememnBanusi, MUH 30

Pucynok 2. 3aBucumocts 3¢ heKkTa OYNCTKH MOHOKOMITOHEHTHBIX MOJICJIBHBIX PaCTBOPOB
Cynb(}aToB METAIUIOB OT UX HAYAJIbHOW KOHIICHTPAIIHH.

AHanu3 KpUBBIX M3BJICYCHUS TOKA3bIBACT, YTO NPH COACPKAHUU DJIIEMCHTOB B
pactBope oT 10 10 30 Mr/71 BO3MOXHO MPAKTHYECKH TOJTHOEC U3BJICYCHUE METAINIOB
(90 - 98 %) omokoit u3 oOpabaTbiBaeMoil Bojbl. [Ipy 3HaYNTENBHBIX KOHILIEHTpA-
[USX METAJJIOB B PAaCTBOPE JOCTATOYHO BBICOKHH A(h(PeKT U3BJICUCHHS HAOII0/1a-
€TCS JUISl TaKUX MOHOB, KaK MeJ.lb, HUKEIIb M ITMHK. Pe3ylbTaToM MPOBEICHHBIX
HKCIIEPUMEHTOB 10 M3YYCHHIO COPOIMOHHBIX XapaKTEPUCTHUK OTOKH IO OTHOIIIE-
HMIO K MOHAM TSKEJIBIX METAJIJIOB (Cu2+, AL, Zn*, Ni2+) 13 MOHOKOMIIOHEHTHBIX
pPacTBOpPOB CJIENYET CUUTATh YCTAHOBICHHBIA PSJI aKTUBHOCTECH METAJLIOB, KOTO-
pBIii OTpa)kaeT CIIOCOOHOCTh M3y4aeMOTO MHHEpaia COpOMpOBaTH OAHH HOHBI B
OoJbIICH Mepe, YeM Jpyrue (SBJICHUE CEJICKTUBHOCTH). B mpuBeneHHOM psay
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oIoKa o0OJy1aaeT HauOOJIbIIEH CEJIEKTUBHOCTLIO II0 OTHOIIEHUIO K MOHAM MEIU U
HauMenbIei K amomuauio: Cu®™ ~ NiZ" > Zn*™> A,

BriBon. VccnenoBanusi KHHETHUKUA COPOIIMM MOHOB METAJLJIOB OMOKOM TOKa3a-
JIY, YTO COPOLIMOHHOE PaBHOBECHE B BOJIHOM PacTBOPE JOCTUTACTCS B TeUeHHUE 15-
30 MUHYT. Y CTaHOBJIEHO, YTO COPOIIMOHHAS EMKOCTh OTIOKH 10 OTHOIIEHUIO K pac-

2+ > \T1:2+
CMAaTpUBACMbIM MCTAJJIaM HC OJWMHAKOBAA W YMCHBIIACTCA B PALY: Cu Ni© >

Zn’ > AP
BUBJINOTPA®UYECKUU CITUCOK

1. Koranosckuii, A. M. u np. AIcopOLMOHHAs TEXHOJOTHUS OUYUCTKU CTOYHBIX BOJ / A. M.
Koranosckuii u np. Kues: Texnuka, 1981. 175 c.

VIIK614.84:674
OBECIIEYEHUME MOKAPHOM BE3OIACHOCTHU HA
JAEPEBOOBPABATBIBAIOIIIEM IMTPOU3BO/ICTBE

bacakuna JI.M. (I1b-1-12)
Hayunslii pykoBoautens — gou. kadeapst 116 u 3YC Porosa 10.A.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoui cmamwe paccmompena nosicapnas onacHocms 0epegoobpabamuleauux npous-
800Cm8 U ee 3a8UCUMOCTb OM 8UOA MEXHOTIO2UYECKUX ONepayuli, Ha OCHOBAHUU 4e20 NPUBEOEHbL
OCHOBHble U 0bs3amenbHble MpebOB8aHUs NOHCAPHOU 0e30NACHOCMU, UCNOJIHEHUe KOMOPbIX MO-
JHcem noBvICUMb YPOBEHb 3AUMbl 1I00eLl OM 80320PAHULL U NOHCAPOS.

Knroueswie cnosa: noaIcapoonacrHocms, onacHvle d)aKmOPbl nooaicapa, coprovue mamepualibl,
cucmema l’lODfCClpHOIZ bezonacrocmu.

[ToBbIlIEHHAs MOXAaPOONACHOCTH J1I€pEeBOOOPAOATHIBAIOIINX MTPOU3BOJICTB 00B-
SICHSICTCSI TEM, YTO B HUX COCPEIOTOYMBACTCS 3HAYUTEIbHOE KOJINIECTBO TOPIOYNX
MaTepHaloB B BUJE TOCOK, 3arOTOBOK, JE€Tajeil TOTOBBIX H3AEIUH M OCOOCHHO
JIETKOTOPIOYHMX OTXOAOB (CTPYXKEK, OMUIOK, TBLIH, KOPHI U 1p.). Hanbompieid mo-
’KapOOIMACHOCTHIO OTIIMYAIOTCS II€XW BTOPUYHON O0OpabOTKM JPEBECHHBI, HAIPHU-
MEp MaIlWHHBIC, CTOJSIPHO-COOPOYHBIE, MOJENbHbIC, NUIH(OBAIbHBIE U Ip., TIE
00pabaThIBaOT MPOCYIIEHHYIO peBecuny. [lokapHast OMacCHOCTh B 3HAYUTEIBHON
Mepe 3aBHCUT OT XapaKkTepa TeXHOJIOTHYeCKoro npouecca. Hampumep, ctporanue,
¢dpe3epoBanue n numMdoBaHUE IPEBECHHBI OOJIee MOKAPOOMACHBIE MPOLECCH T10
CpPaBHEHHIO C MUJICHUEM Ha JICCOMUIBHBIX paMax, TaK Kak OHU COMPOBOXKIAFOTCS
00pa30oBaHUEM CyXUX TOHKHX CTPYKEK U MeNKOW mbutH. ONacHOCTh 3aKITI0YaeTCs
B TOM, YTO CyXH€ MEJKHE OTXOJbI CIIOCOOHBI 3aropaThCs J1axe OT UCKPHI H, CIEI0-
BaTEJIHHO, MPH OOJBIIOM CKOIUICHHH B II€XaX M MAaCTEPCKHUX JIPEBECUHBI CO3AI0T-
Csl YCIIOBHS HE TOJBKO JJIsi OBICTPOTO pacIpOCTPAHEHUS OTHS, HO U 3aTPYIHSIONINE
JOKaM3allii0 ¥ JUKBUJAIMIO MOKapa. MeHee OMacHbl B MOXAPHOM OTHOIICHUU
JeCONUIIbHBIE, ITATIOPE3HBIE, JIECOTAPHBIE, Pa3/IeIOYHbIC LIEXH, TIe TIPOU3BOJUTCS
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nepBUYHasi 00paboTKa CHIPON WM BIAXXHOU APEBECHHBI, MOCTYIMAIONIEH M0 IeM-
HBIM JIECOTPAHCIIOPTEpaM HEMOCPEICTBEHHO U3 PEKU WK OacceiiHa, 1ubo mrabe-
Jel cBexxecpyONieHHBIX JiecomaTtepuanoB. OcoOEHHOIO BHUMAaHHUS 3aCiTy>KHBAIOT
IIEXH IO OTJEJKEe MeOeIu ¢ MPUMEHEHHEM HUTPOKPACOK U HUTPOJAKOB, TJI€ MOTYT
o0pa3oBaTbCs B3pHIBOONACHBIE cMecH. [105kapoomacHOCTh JeCOCYIIUIIOK 00yCI0B-
JUBAETCS COJAEP)KaHMEM B KaMmepax 3HAYUTEIBLHOIO KOJMYECTBA IMPOCYIICHHBIX
MAJIOMaTEPUAIOB, YIOKEHHBIX Ha MPOKJIaJIKkaX W co mmarusiMu. OmacHoCTh CO3-
JaeTcs TJIaBHBIM 00pa3oM B MPEANOCIeHIO (pa3y CyIIKU, KOT/la OTHOCUTEIbHAsS
BJIAJKHOCTH BO3AyXa cHUkaeTcs 10 30%, a remneparypa gocturaet 90 °C.
OcHOBHO# 3ajaueid sBIsICTCSl 000pyAOBaHWE Ha MPEANPHUSTUU CUCTEMBI TO-
XKapHOU 0e30MMacHOCTH, HaPaBJICHHON Ha MPEJAO0TBpaIlleHHe BO3JACHCTBUS Ha Mep-
COHAaJI OMAaCHBIX (haKTOPOB TOXkKapa, BBICOKON TemIepaTypbl U yrapHoro rasa. s
Yero cleayeT MPOBECTU PsJl MEPONPUSATUM KaK OpraHU3allMOHHOIO, TaK U TEXHHU-
geckoro xapaktepa. K meponpuarusiM OpraHu3alMOHHOTO XapaKTepa OTHOCST
pa3palboTKy U BEJICHHE COOTBETCTBYIOIIEH JTOKYMEHTAIIMHU, MPOBEJACHUE MOATOTOB-
KM PYKOBOJSIIIETO 3B€HAa OCHOBAM MOKAPHO-TEXHUYECKON 0€30MacHOCTH, MpOBe-
JIEHUE COOTBETCTBYIOIIETO OOyUYEHHUS JIMYHOI'O COCTaBa, PETYISAPHOE MPOBEACHUE
TPEHUPOBOK M TOKAPHBIX YUYEHUM, OCYIIECTBICHHUE TINATEIHHOTO KOHTPOJIS 3a
BBITIOJTHEHUEM TPeOOBaHUN TOXKapHOW OE30MAaCHOCTH, a TAaKXe MpollaraHjaa Io-
xapHoi Oe3zomacHocTd. K MepompusiTUsIM TEXHUYECKOTO XapaKTepa OTHOCHUTCS
HETOCPEJCTBEHHO 000pYy0BaHNE JaHHBIX MPOU3BOJICTB ABTOMATUUYECKUMHU CHUCTE-
MaMH TIO’)KapHOW CHUTHAJIM3aIliU, CUCTEMaMH PaHHETO OOHApY>KCHHS U TYIICHUS
no>kapa, KOHEYHO ke, IEPBUYHBIMU CPEACTBAMH MOXKAPOTYIICHUS, a TaK ke TIa-
TEJIbHBIA KOHTPOJIh 32 UX UCIPABHBIM COCTOSSHUEM M HaJIMYUeM. TiiatelbHOe Hc-
MOJIHEHHE TPAaBUJI MOKapHOM 0€30MaCHOCTH HANPSIMYIO 3aBUCUT OT COOIIOACHUS
pabOTHUKAMH TPYJOBON AUCIUILIIMHBI, YCTAHOBICHHON Ha mpeanpusituu. Bee co-
TPYAHUKUA B OOS3aTEIBLHOM MOPSAKE TODKHBI MPOXOIUTH PEryJsSpHbIA HUHCTPYK-
TaXX, OTMETKa 0 4éM JI0JDKHA OBITh 3aHECEHA B COOTBETCTBYIOIIUM kypHai. Kax-
JbI paOOTHHK, J1ake BPEMEHHO MPUBJICUEHHBIN, JOJKEH YE€TKO 3HATh CBOU O0S-
3aHHOCTU MO HMCIOJHEHHUIO YCTAaHOBJIEHHBIX MpaBWJ MOXKapHOW Oe30macHoCTH, a
TaKke OECIPEKOCIOBHO BBHITIOIHATH COOTBETCTBYIOIIME MHCTPYKIIUU TIPU BO3HUK-
HOBEHUU Moxapa. Takum o0Opa3oM, MoxapHas ONacHOCTh JiepeBooOpadaThIBato-
IUX OPEANPUITUN 3aBUCUT OT CHEIU(UUECKUX OCOOCHHOCTEH OT/ENIbHBIX 1IEXOB
Y MAaCTEPCKHUX: CTETICHU BJIAXKHOCTH JAPEBECUHBI; COCTaBa 000PYAOBaHUS; XapaKTe-
pa TEXHOJOTUYECKOIo MPOIECcca; TEMIIEPATyPHOro PEKUMA, IPU KOTOPOM BeJIETCS
MIPOIIECC, OTHE- U B3PHIBOOITACHOCTH BCIIOMOTaTEIbHBIX MAaTEPUAJIOB U JIP.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. TOCT 12.1.004-91 INoxxapnast 6e3omacHocTb. O0mIHe TpeOoBaHNUA.

2. Kny6ans, B. C., Ilerpos, B. C., Pa6ukos, A. Il. IloxkapHas 6e30macHOCTb TIPEAIPUSTHI
MIPOMBIIIJIEHHOCTH U arponpomsiiuieHHoro komiuiekca / B. C. Kny6ans, B. C. Ilerpos, A. IL.
Ps6uxos. M. : Ctpoitnzgar, 1987.

3. Hazapenko, E.C., Kazanues, B.A. Tloxapnas 6e30macHOCTh JepeBO0OpadaTHIBAIOIINX
npennpustuil. CnpaBounuk. M.: JlecHass mpoMBILUIEHHOCTB, 1990.
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VIIK 628.316.6
OBE33APA’KUBAHUE OYUINEHHBIX CTOYHbBIX BO/

benpuukoBa A.H. (BuB-1-10), ®omun A.A. (BuB-1-11)
Hayunslii pykoBoauTens — K.T.H., mpod. kadeapsl. BuB Jlockuna .11
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoii cmamve uznooicen ananuz cyujecmsyrouux Memooos 00e33apaicusaniisi CmouHbix
800.

Knrouesvie cnosa: xnopuposanue, Y @-obayuenue, 030Huposamue.

Boanbie o0BexThl Poccuiickoil denepanmu B 3aBUCHMOCTH OT Ha3HAYCHUS
MOJIpa3AeAIOTCA Ha aBe Kareropun. K mepBoil OTHOCSTCS BOJOEMEBI, BOJA KOTO-
PBIX UCTIONB3YETCS ISl 1Iee MUTHEeBOr0 BOJAOCHAOXKEeHUs. Boja BoJoeMoB BTO-
PO KaTeropuu MCIONB3YEeTCs AJIA Meliel KyJIbTYpPHO-MAacCOBBIX Mepomnpustuii. B
rOCyJapcTBEHHOM nokiane «O COCTOSHHUU CaHUTapHO — DIUAEMHOJIOTHYECKOTO
Onarononyuusi HaceneHusi B Poccuiickoit @eaepauuu B 2011 rony» ObL10 OTMe-
yeHo, 4to 18,3% wuccienoBaHHbIX MPoO BOABI BOJAOEMOB IEPBOM KaTErOpuu M
24,5% mpoO BOABI BOJAOEMOB BTOPOWM KAaTETOPUU HE OTBEUATH TUTHEHUYCCKUM
HOpPMAaTUBaM 10 MUKPOOHOJIOTUYECKUM ToKa3areasiM. B nmpobax Obuin 0OHaApyKe-
HBI KUIICYHBIC TTAJIOYKH, B TOM YHCIIE C BBIICICHHBIMU BO30YIUTEISIMI WH(EKIIN-
OHHEIX 3a0o0seBaunii. O0ecrneuenne 0€30MacHOCTH MUTHEBOM BOJBI OTO HE TOJIBKO
ee o0e33apaKMBaHUE Ha BOJOMPOBOJHBIX OYUCTHBIX COOPYKCHHSIX, HO U TPEIOT-
BpallleHue BO3MOKHOTO 3arpsi3HEHHs BOJOEMOB CTOYHBIMHU BOJIaMU HacEIEHHBIX
MYHKTOB M TPOMBIIIIEHHBIX MpeanpusaTiii. CymecTByromue MeTOAbl OYUCTKH
CTOYHBIX BOJI HE MOTYT PEIINTh 3TOH MPOOIEMBI, TO3TOMY Tepea cOPOCOM B BOJIO-
€M CTOYHBIC BOJIBI JOJKHBI OBITH 00e33apakeHbl. Cpeu METoI0B 00e33apakiuBa-
HUsl Hanboyiee 4acTo MPHUMEHSETCS XJIOpUpOBaHWE (KHIKHM XJIOPOM WM THIIO-
xmoputoM Hatpusi). K anprepHaTHBHBIM METOAaM 00e33apaKMBaHUS OTHOCSITCS:
Y®-06myyenue, o3oHupoBaHue. BriOop TOro wim mHOro metoja obe33apakuBa-
HUSl JIOJDKEH OBITh 00OCHOBAH. XJIOp U XJIOPCOACPKAIINE PEareHThI SBISIOTCS OC-
HOBHBIMU IIIHPOKO MpHUMEHseMbIe Ne3nH(PeKTaHThl. Cephe3Hble HEAOCTATKU 3TOTO
METO/Ia PAHXUPYIOTCS MUPOBOM HAYKOH M MPAKTHUKOH CIEAYIONUM 00pa3oM:

1) TOKCHUeCKOe U MyTareHHOE BO3/ICHCTBHE HA OMOIIEHO3 BOJOEMa OCTaTOYHO-
ro XJIOpa, XJIOPaMUHOB 00pa3yIoluXcs B Ipolecce 00e33apaKuBaHus;

2) TOKCHYECKOe W MYTareHHOE BO3JCHCTBHE Ha YEIOBEYECKHI OpPraHU3M, IO-
CKOJIbKY BOJIOEMBI - BOJIONMPHEMHHUKH OYHIICHHBIX CTOYHBIX BOJ B CBOIO OYepeib
SIBIISIFOTCSL ICTOYHUKAMU BOJIOCHAOKEHUS CEIMTEOHBIX 30H;

3) xJ1opHBIE 00BEKTHI, 0OCITYKUBAIOIINE BOJIOOUYHUCTHBIE COOPYKEHUS, HA KOTO-
PBIX COCPEIOTOUYECHBI OOJBIITNE KOJTMYECTBA KUAKOTO XJIOpa, OTMIACHBI B OKCILTyaTa-
117078

B mocnegnue roxbl ans o0e33apaKMBaHUS CTOYHBIX BOJ| CTalld MPUMEHSTH
Y®-o6nyuenue. YO obOe33apakMBaHUE PEKOMEHIOBAHO sl BHEApEHUs: MUHU-
CTEpCTBOM OXpaHbl OKPY)KAIOIIEH Cpelsl U MPUPOAHBIX pecypcoB P®D; I'maBroc-
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skcneptu3oit; HTC INocetpost Poccun; Poccuiickoit Accoranuieii BogocHa0XeHus
u BonootBenenus; HUU I'nruenst um. @.@. DpucMana; psaoM TEpPUTOPHATBHBIX
opranoB ["'ockomakonoruun u I'LICOH. [Ipeanaraemplii ciocod mo3BoJIsieT:

o o0ecrneyuTh BBICOKYIO 3(P(EKTUBHOCTh 00€33apa’kKMBaHMsI CTOYHBIX BOJ B
OTHOILLIEHHUH IIHUPOKOIO CIIEKTPa MUKPOOPTaHU3MOB, B TOM YHUCJIE BUPYCOB U ITUCT
IIPOCTEUIINX;

e TIO3BOJISIET IOJHOCTBIO OTKA3aTbCA OT MPUMEHEHHUS XJIOpA, CYIIECTBEHHO
MOBBICUTH HAJIEXKHOCTh M 0€30MaCHOCTh OUUCTHBIX COOPYKEHU ;

¢ HCKJIIOYUTH BO3MOXXHOCTH 00pa3oBaHUs B 00pabaThIBa€MOM BOJI€ MTOOOYHBIX
TOKCHUYHBIX ITPOTYKTOB;

o HCKJIIOYUTH CTPOUTEIBCTBO JOPOrOCTOSLIUX COOPYKEHHM, HEOOXOIUMBIX
JUISL TEXHOJIOTHI XJIOPUPOBAHUS U OCOOCHHO 030HUPOBAHMUs, TPEOYIOMUX COOIIO-
JICHUS CHEIMAIbHBIX MEp MO0 TEeXHHUKE 0€30MaCHOCTU U OXpaHe OKpYyKarolleh cpe-
JIBI;

o o0ecreynTh HU3KOE SHEPromnorpediieHue, B 5-8§ pa3 HMXKE COBOKYIHOIO
HHEPronoTpedIeHUs 030HATOPHBIX KOMIUIEKCOB;

o o0ecrneunTh O0J€e HU3KYI0 CTOMMOCTb AKCIUTyaTallil cUCTeM o0e33apaxu-
BaHU, YeM IPU UCTIOJIb30BAHUM TE€XHOJIOTUU XJIOPUPOBAHUS, U TeM Oosiee, 030HU-
pPOBaHUI.

BUBJIUOTIPA®UYECKUN CIIMCOK

1.YaerpoduoneToBbie TEXHOJIOTHU B coBpeMeHHOM Mupe: Kapmazonos @.B., KocTiouenko
C.B. u ap. Honronpynusiii : U3natensckuit Jlom «Mutemnexr», 2012. 392c.

2. IletpocsH, O. I1., KoxeBuukos, A. b. u np. XnopupoBaHuto BOJbl aIbTE€PHATUBBI HET /
O. II. Tlerpocsin, A. b. KoxeBuukoB u ap. // BogocHabxxeHue u caHuTapHas TexHHKa, No7-
8,2014.

3. KoxeBuukoB, A. b., [lerpocsH, O. I1. Hanexnoe o6e33apaxnBaHue BOJIbI — 3aIIUTa OT
snunemun / A. b. Koxesuukos, O. Il. Ilerpocsn, // Bomoounctka. Bomonmoaroroska. Bogo-
caabOxenue, Ne 10, 2008.

VIIK 502.5 (571.122-25)

OIIEHKA KAYECTBA I'OPOJCKOM CPEJbI B COBETCKOM
PAMOHE I'OPOJA BOJITOTPAJIA C TO3UIIVHA ®JIYKTYUPYIOIIEN
ACUMMETPHUHN JIMCTOBBIX IIVIACTHHOK BA3A
MEJIKOJIMCTHOTI'O (Ulmus parvifolia),

(Ha mpuMepe KWIbIX KBAapTaa0B BOM3N pyHkunonnposanuss OAO
«MaxkapHa»)

borganoga I'.P. (Th-1-12 (30C))
Hayunslii pykoBouTenb — K.I1.H., Jou. kKadeapsl BXAT I'munsunosa U1.10.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

IIposedena oyenka uzmenenuti cmabunvHocmu passumus 6a3a menxkoaucmuoco (Ulmus

parvifolia) 6 scunvix Keapmanax 661U3U NPOMBIULIEHHO20 NPEONPUAMUSL C PA3TIUYHBIM YPOBHEM
MEexXHO2eHHOUl Ha2py3Ku. Ycemanoeneno, umo yxyouieHue 9K0102U4eCK020 COCMOAHUS 20POOCKOU
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cpeodvl 00ycnosIusaem CHUdCEHUe cmabuibHocmu pazeumus 6s3a menkoaucmuozo (Ulmus
parvifolia), oyenusaemoe no geruyune rykmyupyrowel acumMmempuu TUCMo8o NAACIMUHKU.

Knroueswvie cnosa: Ulmus parvifolia., anmponozennas nazpysxka; cmabuibHOCMb pa3eumusl,
daykmyupyrowas acummempus

KadecTtBOo okpyxkaromieid cpeapl — 93TO CIOCOOHOCTh  0OecreyuBaTh
(YHKIIMOHUPOBAHHUE SKOJIOTHUECKUX CUCTEM, KOM(DOPTHOCTD KU3HEICATCIbHOCTH
YeJIOBEKa, COXPAaHHOCTH TEPPUTOPHUATBHBIX TPHPOAOPECYPCHBIX KOMILIEKCOB W
obecrieyeHue  JKOJIOTHYECKOW  OesomacHocTw  HaceneHus.  OnHuUM U3
MEPCIICKTUBHBIX TIOJIXOJIOB K HWHTCTPATBHOM XapaKTePUCTEKE KadecTBa CPEIbl
SIBJIICTCSI METOJI OIICHKHA COCTOSIHHS JKMBBIX OPTraHW3MOB IO CTaOWJIBHOCTH WX
pa3BHUTHS, KOTOpas XapaKTepu3yeTcs YypOBHEM (QUIYKTYHPYIOIICH acHuMMETpUHU
MOpP(OJOTUYECKUX CTPYKTYp. IIpwHIMI MeToma OCHOBaH Ha BBISBICHUHU
HApYIICHUH CUMMETPHUH PA3BUTHUS JIMCTOBOW TUTACTHHBI PACTCHHS IO ICHCTBHEM
AHTPONOTEHHBIX (H)aKTOPOB. DTOT MOIXOJ] JOCTATOYHO MPOCT C TOYKH 3PCHUS
coopa, xpaHeHus u oOpaboTku Matepuana [2]. OH He TpeOyeT CIenualIbHOTO
CJIO)KHOTO O0OpYJIOBaHMs, HO MPHU 3TOM TMO3BOJSET MOJIYYUTh HHTETPATBHYIO
OIICHKY COCTOSIHHUS OpPraHM3Ma IPHU BCEM KOMIUIEKCE BO3MOIKHBIX BO3IACHCTBUI.
[Tostomy wmHorume wuccnegoBarenu [1,3,4] ycnemHo ONpeAesiiOT KayecTBO
TOPOJICKON CPelIbl IMEHHO TI0 (hIYyKTYyHPYIOIIEeH aCUMMETPHH JTUCTHEB APEBECHBIX
dbopm pacTeHui.

[lenp paboThl cocTosiia B TOM, YTOOBI OIEHUTH DKOJIOTUYECKOE COCTOSHHE
KWJIBIX KBapTajoB ropoaa Bosrorpaga mMeTonoM (GiIyKTyHPYIOIIEH acCUMMETPUU
JUCTHhEB IUIACTHHOK BBICIINX pacTeHHUi - BsA3a MenkomuctHoro (Ulmus parvifolia)
BsI3 MENKOJIMCTBEHHBI UMEET YETKO BBIPAKCHHYIO JABYCTOPOHHIOK CHMMETPHIO,
YTO SBJISCTCS TJIaBHBIM TpeOOBAaHWUEM METO/A MCCIICIOBAaHUA. B3 MEIKOIMCTHBIN
MOXHO BCTpeTHUTh B Bousirorpasckoit oomactu Bezae. OH MHUPOKO HCIOJIB3YETCS B
HMCKYCCTBEHHOM JIECOPa3BEACHUN W O3€JICHEHUU Tropoja. B >KuibIx KBaprainax u
pekpeanionHoi 30He CoBeTckoro paiiona r. Boarorpaga mo yia. Amkapckou, yi.
Apwmsackolt u yi. Kapina Mapkca B palioHe (QyHKIIMOHUPOBAHUS MPOMBIIIJICHHOTO
npeanpusatus OAO “MakapHa” ObuTH 0TOOpanbl MpooOs! ucTheB Ulmus parvifolia
(100 mt.) B 10 TOUKaX C pa3IUYHON AaHTPOMIOTCHHOM HArpy3KOH U y/1aJl€HHOCTHIO
OT OCHOBHBIX WCTOYHHMKOB 3arpsi3HeHHUs. PacrosnokeHwe To4YeK oTOopa Ha
TeppuTopun ropoja Bonrorpana nokazaHno Ha puc 1.

Uccnenyemas tepputopuss CoBETCKOTO paiioHa B 3HAYUTEIBHOW CTENCHU
MOJABEPraeTCsl aHTPOINOTeHHOW Harpy3ku MakapoHHOTO mpou3BojcTBa OAO
“MakapHa” ¥ TIpH 3TOM IONAJacT B CAHUTAPHO — 3ANTUTHYIO 30HY MPEATPUITHS
OAO “MakapHa”, paCCTOSSHUE OT TPAHUIIBI TPOMBIILUICHHON TUIOIIAAKA A0 KUJIOU
30HBI COCTaBJisieT Bcero okoyio 15-20 merpoB. COop Matepuasia MPOBOIUICS
COTJIACHO METOJIMKE OIICHKH COCTOSIHHMSI OPTaHU3MOB C JECATH TOYEK B KUJIOM
KBapTaje Mo OJTHOMY JICPEBY B KaXJI0W TOYKE U IO JECATH JTUCTOBBIM IIACTUHKAM
Bs13a MenkoymmcTHoro (Ulmus parvifolia). Beero 6sm10 nccnenoBano 100 1ucTOBBIX
IacTUHOK Bsiza MenkoauctHoro (Ulmus parvifolia).
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Puc 1. Cxema pacnosioxxeHust Touek 0TOopa JTUCTheB Bsiza MenkoaucTHoro Ulmus parvifolia
B I. Bosirorpane

s onpeneneHus GAyKTyUpyromed aCHMMETPUM JTIUCTOBBIX IUIACTUHOK Bs3a
MenkonuctHoro (Ulmus parvifolia) mepBoHaYaabHO BBIYUCIISAIACH BEIMYHMHA
aCUMMETPHUHM JIUCTOBOM IUIACTHMHKH JUI KaXXJIOro IpU3HAKa, BBIYHUCIISIICS
MHTETpAIbHBIN TMOKa3aTellb aCUMMETPHUHM JJI1 KaXKJIOro JIMCT, a Ha MOCIeIHEM
dTalle PAacCUUTHIBANICS HMHTETPajJbHBIM TIO0Ka3aTellh CTAOMIBLHOCTH Pa3BUTHUSA
JUCTOBBIX IIJJACTHHOK II0 KaXXJAOMY JI€pEeBY B OKCIIEPHMMEHTAILHBIX TOYKaX.
CraTucThdeckas 3HAUYUMOCTb pa3IUUUi MEXAY BBHIOOPKAMH IO BEIMYHHE
HHTETPAJIbHOTO TIOKa3aTellsl CTAaOMIBLHOCTH pa3BUTHSA (BEIWYHMHA CPEIHETO
OTHOCHUTEJIBHOTO DPA3IudHsi MEXKJYy CTOpOHAMHM Ha TMpPH3HAK) OIpesessiaach 1o t-

kputepuio CtpiofieHTa. Pe3ynbTaThl BEIUMCICHUHN TIPECTaBICHbI B Ta0auIe 1.

Tabmuma 1
OrneHka Ka4yecTBa TOPOJCKOW CPeIbl 10 WHTETPAITBHOMY IOKA3aTeNI0 CTA0MIBHOCTH Pa3BHTHS
JIMCTOBBIX IJIACTHHOK Bsiza MenkoaucTHoro (Ulmus parvifolia)

N Touku HNHTerpajbHblii MOKa3aTeb KauyecTBa banabl

orbopa cpeabl ooutanus (A)
1 0,100575 \Y%
2 0,125983 A%
3 0,096211 \Y%
4 0,129448 A%
5 0,088444 \Y%
6 0,097528 A%
7 0,101892 A%
8 0,077883 \Y%
9 0,105292 A%
10 0,125753 \Y%

Tabnuna 2
bazanpHast cucremMa OIIGHKHM KadecTBa Cpeibl OOMTAHHS JKMBBIX OPTaHU3MOB IO TIOKA3aTEINIo
¢baykryupytomnieit acumMMmerpuu Belciiux pactenuii (mo A.b. Ctpenbuony, 2003) [2].

bann
1 2 3 4 5
Bcee Bunpr  <0,0018 10,0019-0,0089  10,0090-0,0220  |0,0220-0,040  >0,0400
pacTeHui

[Ipumeuanue: 1 — 4ucTo; 2 — OTHOCUTENIHHO YHUCTO («HOPMAy»); 3 — 3arpsisHEHO («TpeBoray); 4
— TPSI3HO («OTACHOY); 5 — OUEHB T'PSI3HO («BPEITHO)
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Ha ocHOBe 3THX NaHHBIX Ha PUCYHKE 2 TMPUBEACHBI JaHHBIE MHTETPAJIBLHOIO
MoKa3aTessi KauecTBa Cpelbl OOMTaHWs IO BBIOpaHHBIM ToukaM B COBETCKOM
patione 1. Bonrorpana Bosmsu OAO “Makapna”.

WHTerpanbHbIi NOKa3aTenk Ka4yecr Ba cpedbl 00UTaHnA

014

0,12 -

0.1 o =

0.08 H — =

oos 1 i

0,04 H — =

002 4 — =

MHTBI’DE]’II:HI:H nokazarens
Ka-ecTEa Cpedk| QBUTaHEA

]

1 2 3 4 ] a T 8 9 10
Houwepa Tovek chopa obpazuce

Puc.2. aTerpanbHpiil noKa3areib KauecTBa FOPOJACKON Cpepbl 0 pailOHAM UCCIIEI0BAHMS

Ha ocHOBe 3TUX NaHHBIX MOXHO CIe€JaTh BBIBOJbI, YTO BCE OOCIEIOBaHHBIC
TOYKH, TPEBBIIIAIOT BEJIUYUMHY ycloBHOW HopMmbl (>0,0018). Bce mnoxasarenu
COOTBETCTBYIOT V 0ajuiam Mo IIKajie OLEHKH KadyecTBa cpeibl Mo BenrnunHe OA u
XapaKTepU3ylTCsl KaKk OYeHb Tpsi3HOE «BpeaHoe». Camblii BBICOKHMI MOKa3aTelb
HaOmomaercst mo yia. Amkapckoi B Touke Ned (0,1294 B cpemgHeM), camblid
HAaMMEHBIIUHN TTOKa3aTelb 3apUuKCUpOBaH Mo yi. ApMaHckoil B Touke Ne§ (0,0779).
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VIIK 621.43
CHUKEHUE JUCIEPCHOCTHU YACTUIL B OTPABOTABIINX I'A3AX
JTA3EJS TPH PABOTE HA BUOU3EJIbHOM TOILTABE

bopm P.P. (MM-311)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl JJBC Bacunbes U. I1.
Jlyranckuyi yausepcutet um. B. Jlans
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Ilpeocmasnen umnakmop 05t onpedeieHus OUCNEePCHOCMU 4acmuy ompabdomasuux 2a3os
ouzens. Bvlasneno, umo OucnepcHocms 4acmuy ompabomasuiux 2a3o8 npu pabome Ha 6UOOU-
3e/IbHOM MONAUBe Hudce, yem npu pabome HA OU3ETbHOM monauge. Mo A6ISAemcs ompuya-
MeNbHbIM aKmMopom u3z-3a OecnpensmcmeenHo20 NPOHUKHOBEHUS IMUX YACTUY 8 OPSAHUZM
yenosexa. Paccmompena eo3mooicnocms koacynayuu u OanvHeliuell pecenepayuu OUCHePCHbIX
yacmuy 8 21eKmpOKAmaIumu4eckom uibmpe.

Knroueswie cnosa: 0u3€/lb, 0mpa6oma6mue 2ds3bol, ducnepCHbze yacmuybvl, ousenbHoe Mmoniu-
60, ouoouszenvroe moniueo, peceHepayust

B Hacrosiee BpeMs B MUpE CYLIECTBYIOT JIBE€ IJI00ajgbHbIe MPOOJIEMBI: UCTO-
IIIEHNE YHEPreTUUECKUX PecypcoB U Oopb0Oa ¢ MapHUKOBBIM 3P(HEKTOM, KOTOPHIH
MPUBOAUT K M3MEHEHHUIO KJIMMaTa Ha 3€MHOM MIape. XOTS B HACTOSAIIEE BpeEMs
€CTh MHOTO Pa3JMYHbIX TEOPUH NATBHENIIEr0 MPOTEKAHMS MPOLECCOB U3MEHEHUS
KJIMMaTa, HO, BEPOSTHO, MAJO y KOTO CYILIECTBYIOT COMHEHHSI B HEOOXOJIUMOCTHU
MHUHHMMAaJIbHOTO BO3/IEMICTBHS YEJIOBEUECTBA HA OKPYKAIOLIYIO CPENY.

C uenpro ynydmeHus SKOJOTMYECKUX MOKa3aTeNel JBUraTeyeid CTUMYIUpyeT-
Csl UCIIOJIb30BAHUE PA3TUYHBIX BOCIPOU3BOJAUMBIX TOIUIMB PACTUTEIBHOTO MPOUC-
X0XAeHUs, uTo yMeHbInaeT Boiaenenrne CO, B atmocdepy mianetsl. K HUM OTHO-
cutcs buonuzenbHoe TOmHBo (BT). OHO MOXKET UCTIONB30BATHCA B AU3EIAX MPAK-
TUYeCcKr 0e3 U3MEHEeHUN KOHCTpYKIMH ABuratens. Ho ucnosnb3zoBaHue HOBOTO TO-
TIMBa TpeOyeT BCECTOPOHHETO aHaIN3a XapaKTepUCTUK oTpadoTrasmux ra3os (OI)
C KOHTPOJIEM BO3MOKHBIX OTPUILIATENbHBIX MociencTtBuil. B pabore [1] ormeuaer-
cs1, uto xoTs abiMHOCTh OI' mpu padote na BT Huxke, uem npu pabore Ha T, HO
JUCIIEPCHOCTh YacTULl MeEHbIIe. Tak MakCHMalbHOE COAEPKAHUE IHCHEPCHBIX
yactull (JJY) npu pabore na AT mpuxoautcs Ha pazmepsl 30-100 HM, a nipu uc-
nosb30BaHuu BT — 10-30 HM. DTo sABISETCS OTpUIIATEIBHBIM (PAKTOPOM, IMOCKOJIb-
Ky HM3-3a MQJIbIX Pa3MEPOB TAaKUE YACTHUI[bI MOTYT IPEOJOJIEBATH €CTECTBEHHBIC
MIpErpaibl OpraHu3Ma U MomajaaTh B MO3T U B IJIALEHTY YeJIOBeKa [2].

Ha xadenpe IBC Obutn mpoBeneHbl CpaBHUTEIbHBIE HCCIEOBAHUS IO OIpe-
nenenuto aucrepcHoctd yactuil OI' ¢ momonrsio umnakropa npu padore Ha AT u
BT [3]. Ha puc. 1 npuBeneH oOmuii BUJ UMIAKTOpa U BECOB JIJIsi B3BEITMBAHUS
CTYIIEHEW UMIIAKTOPA.

[l S

e
Puc. 1. O6muii Bua UMITaKTopa v BECOB
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Ha puc. 2 npencrasieH npouecc 0CaKIeHHs YaCTUL B CTYIIEHW UMIaKTOPa.

3

Puc. 2. Cxema paboThI CTyNEHH UMITAKTOPA

Ha pHuc. 3 moka3aHbl CTYIICHH HUMIIAKTOpPA, IMOATOTOBJIICHHBIC IJIsI B3BCIIIMBA-
HHIO.

Puc. 3. Crynenu nmmnakropa

B »Tux nccnenoBaHUsAX MOATBEPIUIUCH PE3YIbTaThl, 3a)MKCUPOBAHHbIE B pa-
6ote [1], 4TO AMCIIEPCHOCTH YaCTUI MeHbIle ipu padote Ha BT, uro TpeOyeT cre-
LUAJbHBIX MEPONPUATUNA MO UX KOAryJisluu, HalpuUMeEp, MMYTEM HUCIIOIb30BaHUs
ANEKTPOKATAIMTUYECKOTO (hunbTpa [4].

Cxema SJICKTPOKATAIIUTHICCKOT O q)HHBTpa npeaoCTaBJICHA HA pUC 4,
2 3

Boanyx

Puc. 4. Cxema 31eKTpOKaTaIuTHIECKOTro (UIbTpa
1 — xopiryc; 2 — U30MATOp; 3 — KOPOHUPYIOITUH MEKTPO; 4 — OCAAUTEIBHBIN 3JICKTPO (KaTaIu3aTop);
5 — BIYCKHOM NaTpy0OK; 6 — BBITYCKHOM MaTpyOOK
B Hem npu nBuxenuu OI' oT BXOJHOr0 maTpyOKa K OCaJAUTEIIBHOMY 3JIEKTPO-
ay, I[q nonagarT B 30HY KOPOHHOTI'O pa3psdaaa, HaXOOAIOYIOCA B IIPOCTPAHCTBEC
MEX1Y KOPOHUPYIOLIUM DJIEKTPOAOM, UMEKOIIUM BO3AYIIHYIO U30JIALIMIO, U OCa-
AUTCJIbHBIM J3JICKTPOIOM, I'IC IMOJTYYAarOT OTpHHaTCHBHBIﬁ E)JICKTpI/I‘IeCKI/If/'I 3apian u,
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poXo.id uepe3 PUIbTPYIOIUN CIOM, MPUTITUBAIOTCS K TOBEPXHOCTH KaTaln3aTO-
pa, UMEIOLIEro MOJOKUTEIbHBIM MOoTeHUHAN. DPGEKTUBHOCTDh YyJIaBIMBAaHUS 32
CYET AIeKTpUuUeckoro noiig yactui] noseimaerca ¢ 30 no 80%. IIpeacraBneHHbIN
ANEKTPOKATAIMTUYECKUM (DUIBTP MpejiaraeTcs MCIoyib30BaTh B CUCTEME HEUTpa-
JAU3aUu 0TpabOTaBIIMX Ia30B AU3EIA NIPU paboTe Ha OMOAN3EIBHOM TOILJIUBE s
KOAryJsilMy W yJIaBJIMBAaHMS YaCTUIl C JaldbHEHIIel ux pereHeparuei.
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VIIK 614.84:625.748.54
OBECHEYEHME B3PbIBOIIOKAPOBE3OITACHOCTH
ABTO3AINIPABOYHBIX CTAHIIUM

bykun A.A. (111-116)
Hayunslii pykoBoautens — gou. kadeapst 116 u 3UC Porosa 10.A.
lNocynapcTBenHOE OrOKETHOE 00pA30BATEIBHOE YUPEKIACHHUE CTICIIUATBHOTO PO (dheccruoHab-
HOro oOpa3oBanus «Bosrorpaackuil 5KOHOMUKO-TEXHUUECKUI KOS

B oannoti cmamve pacecmomperna nosicapHas onacHocntb mexHoJl02UYeCKUux npoyeccoe Ha
asmos3anpaeovyrvblx CMAaHYyuAiAxX U KomMniexkcax, a UMEHHO Haubonee noaIcapoonacHsvle Ciaueo-
HAJIUBHbLE onepayuu, npuUduUrbl noxCcapos u eoaeopaHud, I’lpuG@()eHbl pasiudrnsle cnocoowl 3auu-
mMbl OAHHBIX MEXHOA0UYECKUX npoyeccoe.

Knrouesnie cnosa: cruso-nanustvle onepayuu, cmamuvdeckKoe sjliekmpuuecmeo, cucmema ca-
306036pama, 63pbl6OONACHbLE 30HbL.

CoBpeMeHHbIE TEXHOJIOTMYECKHE MPOIECCHI COMPOBOXKAAIOTCA 00pa30BaHUEM
Y HAKOIUICHHEM 3apsiioB CTaTUYECKOTO 3JiekTpuuecTBa. K Hambosee omacHbIM C
ATOM TOUYKH 3PEHUSI MOKHO OTHECTH MPOIIECCHI CIMBA U HAJTMBa HEPTEIIPOAYKTOB U
JPYTUX TI0KapOB3PBIBOOMACHBIX BEIIECTB HAa XUMHUUYECKUX, HEPTEXUMHUUYECKUX U
HeTenepepabaTpIBaOMUX TPEANPUATHAX, HepTeOa3ax, Ckagax, aBTO3ampaBoy-
Hbix craHuusx (A3C) m komiuekcax (A3K), aBrorazozampaBOYHBIX CTaHIIUSX
(AI'3C), aBromaTuueckux aBTo3amnpaBouHbIX cTaHIusAx (AA3C). BocmiameHnsio-
masi CrocoOHOCTh Pa3ps0B CTATUUYECKOTO AJIEKTPUUECTBA YaCTO CTAHOBUTCS IIO-
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TEHIUAJIbHBIM UCTOYHUKOM BO3TOpaHUs, YTO MPUBOIUT K HAPYIICHHUSIM TEXHOJIO-
rMYECKOro mpoiiecca, NOBPekKIACHUI0 000pYyI0BaHUS U, KaK CIEICTBHE, K TIOKapam,
B3pbIBAMHU TpaBMaM OOCIY>KMBAIOIIero nepconana. [Ipu civBo-HaIUMBHBIX orepa-
LUSAX PETYJSIPHO MPOUCXONAT BO3TOpPAHHUs, CBA3AHHBIE C HAKOIUIEHHEM 3apsiioB
CTaTUYECKOTO DIIEKTPUUYECTBA. DKCIHEPUMEHTAIBHBIE M AHAJUTUYECKUE HCCIIENO0-
BaHUA MMOKa3bIBAIOT, UTO B JIETHEE BPEMs B 30HE 3alpaBKu OCH3MHOM JIETKOBBIX U
rpy30Bbix aBToMobOmiield Ha A3C B3pbIBOONAacHasi CMECh TOPIOYHMX MAapOB C BO3MY-
XOM MOET 00pa3oBaThCsi B 00beMax COOTBETCTBEHHO 110 2,5 u 10 80 M. Ilpu cnu-
Be OeH3uHa u3 aBToIucTepHbl (All) 06beM oOpasyromieiicss B3phIBOONIACHON Mapo-
BO3JIYIIIHOM CMECH, BBIXOJAIIEH U3 AbIXaTeIbHONU apMaTypbl, MOKET ObITh BO MHO-
ro pa3 Oouibliie, 4eM IpHU 3anpaBke aBToMoOuieil. Bee 3To BeneT He TOAbKO K (u-
HAHCOBBIM MOTEPSIM, HO U K 00pa30BAHMIO B3PHIBOOMACHBIX KOHIIEHTPAILIUNA MapoB
OeH3uHa ¢ BO3AyXoM. [[s pelieHus JaHHOM MpoOJIeMbl UCHONB3YIOT 3aKPBITYIO
TEXHOJIOTHIO CIIMBA M HaJMBa, KOTOpas 3akitodaerca B ycraHoBke Ha A3C 00opy-
JOBaHUS JUIsl yJABIMBAaHMS W BO3BpaTa (peKynepaiuu) MapoB, MO3BOJIAIOIIETO
BO3BpAIllaTh MapOBO3AYLIHYIO cMech U3 eMKOocTH A3C B otcexku All. B coBpemeH-
HOM IpPAaKTUKE MCIOJIb3yeTCs JABE CUCTEMbI ra30BO3BpaTa (PEIUPKYJISALMH): BaKy-
YMHas C UCIOJIb30BAaHUEM BAKYYMHOI'O AJIEKTpOHAcoca, OajaHcoBasi — OCHOBAH-
Has Ha BhITecHeHMM napoB JIBXX u3 emkocTu naBieHueM, co3JaBaeMbIM IOCTY-
MAIOLUM B TOTUIMBOM.

JlanHble cHUCTEMBbl MO3BOJSIOT TOBBICUTH B3PBIBONIOKAPOOE30NACHOCTh Ha
A3C, cHU3UTh (hUHAHCOBBIE MOTEPH U YIYUIIUTh SKOJIOTHYECKyI0 o0cTaHOBKY Ha
npo0biemMy noreps HepTenpoayKTa 0c000€ BHUMAHUE JT0JKHBI 00paTUTh MPOEKTHU-
POBILMKH, 3aHMMAIOIIMECS pa3pabOTKOM M BHEIPEHUEM B HKCILTYyaTallMOHHYIO
npaktuky AA3C. Ha takux A3C o00cCiyXuBarouyii mepcoHas MpUCYTCTBYET HE
MOCTOSIHHO, a KOHTPOJIb MPOIECcca 3apaBKy OEH3MHOM OCYIIECTBIISIETCS ONEpaTo-
pOM JucreTdepckoro nenrpa. IlocpeacTBOM yCTaHOBJIEHHBIX KaMep M JAaTYMKOB
KOHTPOJUPYETCA TOJIBKO TMOJa4ya U MPUEM TOIUIMBA, & KOJIMYECTBO BBIACISIEMBIX
IIPU 3TOM B OKpY’Karolllee MPOCTPAHCTBO MapoB OeH3WMHA He 3amepsieTcs. Takum
obpazom, Ha AA3C HeoOX0IUMO MpeTyCMaTPUBATh CUCTEMBI Ta30BO3BpaTa U KOH-
Tpoab 3a norepeit napos JIBXK u CIII" Bo nzbexxanue oOpa3zoBaHUsi B3pbIBOOMAC-
HbIX 30H. B coorBeTcTBHM ¢ 'OCT P MOK 60079-10-1-2008 npu c1MBOHaIMBHBIX
orepanusx MOryT o0pa30oBaThbcs B3pBIBOOIACHBIE 30HBI: Kiacca O - 30Ha, B KOTO-
poii B3pbIBOOMAcHAas ra3oBasi cpefia (CMeCh C BO3JIyXOM T'OPIOYUX BEILECTB B BHUJIE
rasa, mapa Wjid TyMaHa) IPHUCYTCTBYET MOCTOSHHO, WJIM B T€YEHUE JJIUTEIBHBIX
MIEpUOJ0B BPEMEHH, WJIM YACTO: Kilacca 1 - 30Ha, B KOTOPOM CYIIECTBYET BEPOST-
HOCTbh 00pa30BaHMs B3PHIBOONIACHOM ra30BOM cpefibl (CMECH € BO3YyXOM IOpPIOUMX
BEIIECTB B BHJIE I'a3a, apa WM TyMaHa) B HOPMaJbHBIX YCIOBHUSX IKCILTyaTallUH;
KJjlacca 2 — 30Ha, B KOTOPOW BEPOATHOCTb 00pa30BaHUs B3PHIBOONACHOM ra30BoOM
cpenbl (CMecH C BO3JyXOM TOPIOYMX BEIIECTB B BHJIE Ta3a, Mapa WiId TyMaHa) B
HOPMAJIbHBIX YCJIOBUSIX 3KCIUTyaTallud MaJIOBEPOSITHA, a €CJIM OHA U BO3HUKAET, TO
CYILIECTBYET HENPOJOKUTEIBHOE BPEMS.

OO0s3aTenbHBIM YCIIOBUEM MPOBEICHUS CIMBOHAIMBHBIX OIEpaluil SBISETCS
3a3eMJICHHE BCEX METaJUIMYECKUX YacTed oO0OpyAOBaHUS MJid MPEAOTBpAICHUS
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HAKOIUICHUS 3aps/I0B CTATUYECKOr0 3JIEKTPUYECTBA U, KaK CJIEJICTBHE, I UCKIIO-
4yeHus1 BO3MOHOro BocruiameHeHus napos JIBXK. Ha A3C u tonnmBo3anpaBou-
HBIX 3CTaKaaax 3azemiieHuto nojjexar All. HadMBHBIE CTOSIKM 3CTaKal, a TakkKe
cpenctBa TpaHcnoprta u xpanenus HegrenpoayktoB u CI'T. [Ipu nanuuuum daan-
LEBbIX COCJUHEHUN U IIYHTUPYIOLIUX MEPEMbIUEK HEOOXOIUMO CIEIUTh 3aTeM,
YTOOBI MEPEXOJHOE COMPOTUBICHHUE, COCAMHEHHUS MEXIY IacCH, Pe3epByapoM,
TpyOOIIpoBOAOM U apMmaTypoir Obu10 MeHee 10°0M. 3azemuisroliue MPOBOIHUKHU
JOJIKHBI OBITh COEIMHEHbI C MAIIMHOW MPEX]e, YeM HadyHeTcs Jrodas ornepamus
(HanmpuMep, IpekIe, YeM YEeJIOBEK OTKPOET JIFOK TPUEMHON €MKOCTH, W TIPEK/IE,
yeMm OyzieT mpHucoeuHEeHa cliMBHAs TpyOa. PekoMeHyercst mpuMeHsTh OJIOKUPOB-
Ky, UCKITIOYAIOIIYI0 Ha4ajo CJIMBOHAJIMBHON ONEPAIIMH, €CIIM MPOBOJIHUK 3a3eMJie-
HUSl HE MPUCOEIMHEH. BaXXHO OTMETUTh, YTO CYHIECTBYIOT KOHCTPYKTUBHBIE pa3-
TUYMsl MeXAy ycTpoicTBamu 3azemiieHust All, npumensembiMu Ha HedTebazax u
ckinagax 'CM u A3K, u ycrpoiictBamu 3a3emiienus Ha A3C o01ero noiab30BaHUs
M BEJOMCTBEHHBIX MYHKTax 3alpaBKu TOMIUBOM. [lonoOHbBIE pa3nuums cymiect-
BYIOT U IIpH ocHameHuun All 3a3eMisiioliMMu MPOBOTHUKAMU, KOHCTPYKTUBHO He-
MPUTOAHBIMU ISl IpUMEHEeHUs nipu cinuBe (HanuBe) TormuBa Ha A3K u A3C. U3
ATOrO CIEIYET, YTO 3a3eMJIAIOIINE YCTPOMCTBA HE BCerjaa oOecredynBaroT Tpedye-
MBIl YpOBEHb B3pPBIBOIOKapOOE30MACHOCTH TEXHOJIOTUHU CIMBOHAJIMBHBIX OIepa-
IUN C TOILJIUBOM.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. baparos, A. H., Kopanbuenko, A. f., KpaBuyk, I'. H. [1oxkapoB3pbsIBOOIaCHOCTh BENIECTB
1 MaTepuasnoB U cpeacTsa ux Tyuenus / A. H. baparos, A. f. Kopansuenko, I'. H. KpaBuyk. M.
: Xumus 1990.

2. HIIb 111-98** ABro3anpaBouHble cTaHIUU. TpeboBaHus moxapHOi Oe3omnacHocTH. M. :
I'VI'TIC MBJ Poccuu 1998.

3. TOCT 12.1.004-91.IToxxapuas 6e3omacuocts.O0mue TpedoBanus. M.: Ctangaptsl. 1992.

4. TOCT P12.3.047-98 CCBT Iloxapnasi 0€301MacHOCTh TEXHOJOTHUYECKHX ITPOIIECCOB.
O6mme TpedoBanus. Meroas! kouTposisa. M. : I'occranaapt Poccun, 1998.

VIIK 331.4 ) )
K BOITPOCY O CNEIMAJILHOI OLEHKE YCJIOBUI TPYJIA
MEJATOTMYECKUX PABOTHUKOB

Bbyxapos JI.A. (31-4)
Hayunsie pykoBogutenu — ct. nper. kadenpsl Texnocdepnoit 6ezonacHoctu Kapasaesa M.b.,
no11. kadenpsl Texnocdeproit 6ezonacnoctu CmupHoB A.B.
M BaHOBCKHI rOCYJapCTBEHHBIN NOJUTEXHUYECKUN YHUBEPCUTET

B pamkax xo300206opnvix HUP, evinonnsemvix cmyoenmamu u npenooasamensimu Kageo-
pul 6 compyonuyecmee ¢ Bepxnegoncckou nabopamopuei OO0 «Hayuno-uccredosamenvckuil
UHCMUmMYm oxpauvl mpyoa 6 2. Mearnoeoy Haxonien 0OuupHull ONbIm NPO8eOeHUs CNeYUalIbHOU
OYEeHKU YCA08ULL MPyOd 8 00PA308AMENbHBIX YUPEHCOCHUSIX.
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Knrouesvie cnosa: cneyuanvhas oyenka ycioguti mpyoa, Kiaccwl yCiosuil mpyod, YCmaHos-
JIeHue 2apaHmuil u KOMNEeHCaAyul.

B cBsa3u co Bcrymiienuem B 2014 rony B cuiy Ne 426-®3 «O cnenuanbHOM
OLICHKE YCJIOBHH TpyJda» U OTMEHOM aTTecTallMu paboyux MecT, Mpoleaypa OleH-
KM BO3JICHCTBUS BPEIHBIX U OMACHBIX IPOU3BOJACTBEHHBIX (DAKTOPOB paboueii cpe-
Il ¥ TPYJIOBOTO MpOLEcCa U YCTAaHOBJIEHHUS KIIACCOB YCIIOBHUM TpyJa Iperepriesna
CYLIIECTBEHHbIE U3MEHEeHUsl. Mbl He OyZeM KacaTtbesi TpeOOBaHUN 3aKOHOJATENb-
CTBa K OpPraHU3alusaM, IPOBOISIINM CIENUAIBHYIO OLEHKY YCIOBUN TpyJa, OCTa-
HOBUMCS Ha T€X U3MEHEHUAX, KOTOpPhIe KOCHYTCSl paboToaaresnsi U pabOTHUKOB.

Ha nmoaroroBuTenbHOM 3Tane B OpraHU3allu CO3JAETCS KOMUCCHS 1O CIEIu-
aNbHOM OIIEHKE YCIIOBUM Tpya. PaHble /il 4I€HOB KOMUCCUU ObLIO 00513aTEIbHO
MPOXOKJeHNE OOy4YeHHUsSI MO aTTecTallud padOYMX MECT M HaJudyhe YJI0CTOBEpe-
HUS, B COCTaB KOMUCCHH BKJIFOYAJICS MPEICTABUTENb ATTECTYIOIIEH OpraHUu3aluy,
TeNeph CNEHUAIBHOIO YA0CTOBEPEHHS UJieHa KOMUCCUU He TpedyeTcs U ImpencTa-
BUTENb Oopranu3auuu, npopogsaumeidn COYT, B KOMHUCCHUIO HE BXOAUT. 3aT€M CO-
CTaBJISIETCS NIEPeUYeHb paboUYMX MECT, MOJISKANUX CHEeIMAIbHON OlEHKE, YTBEp-
&KIaeTcs rpauK ee MPOBEACHUS U 3aKIII0YAETCsl JOTOBOP C aKKPEAUTOBAHHOU Op-
ranu3anuei. Jlanee npoBoauTCS HASHTUPUKALKSA BPEIHBIX U OMACHBIX (haKTOPOB,
a 3aTeM U3MEpPEHUE UX YPOBHEU U OLIEHKA yCJIOBUU Tpyna. M BOT 31eCh OCHOBHBIE
HayuHatoTCs oTianuus. Eciin panbiiie abCcoI0THO HA BceX pabounX MecTaxX OLEHHU-
BaJIUCh (PAKTOPHI TPYIOBOTO MPOIECCa — TSHKECTh M HAIPSKEHHOCTh, TEHEPh TH-
KECTh Oy/IeT OLEHUBATHCS TOJIBKO TaM, /i€ JEUCTBUTEIBHO €CTh (pU3nUecKue Ha-
rpy3ku. MeToauka OoleHKH TsHDKECTH cTajia 6oJiee moApoOHON B YacTH, KOTOpas Ka-
CaeTCsl XapaKTepUCTUKHU paboueil Mo3bl: Telepb OHA MOXKET OBbITh CBOOOJHOM, He-
yI0OHOM, PUKCUPOBAHHOM, BEIHYKJIEHHOM, CTOSI UK «CUAs 0€3 mepepbiBOBY». UTo
KacaeTcsl MeJarormuyeckux paboOTHUKOB, TO TSHKECTh TPYAOBOro mpolecca Oyaer
Tenepb UACHTUPUIUPOBATHCS TONBKO Y paOOTHUKOB JIOMIKOJBHBIX YUPEKICHUM, Y
yuuteseil oHa oleHuBaThCcs He Oyner. OLieHKa HaMpsHKEHHOCTH B MPOLEAype at-
TecTaluu paboyux MECT MPOBOAMIACH MO 23 MOKa3aTeNsiM, a UMEHHO: 4 mokasare-
75, XapaKTEPU3YIOIINE HArpy3Ku MHTEUIEKTYaJlbHOTO XapakTepa, 8 Mmokazarenen
CEHCOPHBIX HAarpy30kK, 4 Mmokasareiss, 10 KOTOPbIM OLICHUBAJINUCh YMOLMOHAIbHBIE
Harpy3ku, 4 — xapakTepu3yIolue MOHOTOHHOCTh TpyAa U 3 — pexum padotsl. [1o
METOJUKE OLIEHKU HaNpsHKEHHOCTH, YTBEpkAeHHOU PykoBonctBoM P 2.2.2006-05
M0 COBOKYITHOCTH 3THUX TOKa3zarejed TPy MeJaroruyeckux pabOTHHUKOB OLEHU-
BAJICA KaK BPEIHBIM WIM HANPSHKEHHBIN, MOCKOJIBKY IS MEIAaroroB XapaKTEPHbI
Harpy3ku HMHTEJUIEKTYaJIbHOTO W SMOLMOHAIBHOIO XApaKTEpPa — PELICHUE CIOK-
HBIX 3a/1a4 C BEIOOPOM, pacrpesielieHe U KOHTPOJIb 3 BBINIOJHEHUEM 3aJaHui, OT-
BETCTBEHHOCTD 32 Pe3yJbTaT pabOThl, OTBETCTBEHHOCTh 3a KU3Hb JETEH, HAIMYUE
KOoHQUKTHBIX cuTyaruii. I3 Mertoguku COVYT Harpy3ku HHTEIUICKTYalbHOTO,
HMOIIMOHAJILHOTO XapaKTepa U PeKUM padOThl BhITIAIH, TETIEPb OLIEHUBAETCS BCETO
6 mokazaresieil, XapaKTEepU3YIOLINX HAarpy3Ku CEHCOPHOIO XapakTepa U MOHOTOH-
HOCTb pabOThbl, @ UMEHHO: IUIOTHOCTh CUTHAJIOB 3a yac paboThl, paboTa ¢ onTuye-
CKUMH IpUOOpamMu, YUCI0 0OBEKTOB OJJHOBPEMEHHOI'O HAOIOICHUSI, HATPY3KU Ha
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roJIOCOBOM anmapar, YUCiao MPUEMOB, HEOOXOIUMBIX JIJIsi BBIMIOJIHEHUS 3aJaHusl U
MOHOTOHHOCTh OOCTaHOBKH. Y TEAaroroB OyayT OLIEHUBATHCS TOJBKO HArpy3Ku
Ha TOJOCOBOM ammapar (YUCJIO 4acoB, HaroBapuMBaeMbIX B Hejaelnto). [lockonbky
MPOJOJDKUTENBHOCTh pabodeit Henenu y negaroroB coryacHo ¢1.333 TK P® co-
craBisieT 36 yacoB, U3 HUX 18 yacoB — 3BOHKOBasi Harpy3ka, TO U IO 3TOMY IOKa-
3aTelio Oy/IeT YCTaHOBJIEH 2 (JOMYCTUMBIN) KJacc YCJIOBHUH Tpy/a, T.K. Tpya Oyaer
OXapaKTEepU30BaH KaK HAMpPSIKEHHBIN B cllydae, €clid rojiocoBasi Harpy3Ka cocTa-
BUT Oouiee 20 4 B HEEIIO.

N3 daxropoB paboueit cpenbl B MpoLeaype aTTecTauu paboyux MecT B 00s-
3aTebHOM MOPSIIKE MPOBOAWIIACH OLIEHKA MOKa3aTele MUKpOKIuMara (Ipu 3TOM
HE00X0IUMO ObUIO MPOBOJUTH U3MEPEHUS B TEIUIbI M XOJOAHBIN MEPUOJ T0/a),
cBeToBOM cpenbl. Eciium pabouee mecto Obu1o ocHaimieHo [I9BM - nmpoBogunuck
U3MEpPEHUs YPOBHEHN 3EKTPOMATHUTHBIX MOJIeH, B HEKOTOPBIX CIydasX OLEHUBA-
Csl ypOBEHb IIyMa (HarpuMep, B KaOMHETaX XUMUU MPU HATUYUU TPUHYIUTETBHOM
BBITSDKHOM BEHTWJISALIMM), KOHIEHTPALMK XUMUYECKUX BeUIeCTB (y IpernojaBaTte-
el xumuu, muaamux Bocnutareneid B JIOY). B meroguke COYT napamerpsl
MUKpPOKJIUMAaTa Oy yT KOHTPOJIUPOBATHCS TOJIBKO MPHU HATMYMU UCTOUYHUKOB TEILIa
(popmanbsHO, oUcHAS TEXHUKA — TOKE UCTOYHUK TEIJia, MO3TOMY MUKPOKIMMAT
OLICHMBAETCS, HO Y€ TOJIbKO OJIMH Pa3), MapaMeTphbl CBETOBOM Cpe/bl OLIEHUBAIOT-
Csl B CJIy4ae BBIMOJIHEHUS TPELIM3MOHHBIX Pa0oT (IMOCKOJIBKY HOPMBI 11O OCBELIEH-
HOCTH 11 KiaccoB coctaBisitor oT 300 go 500 5k, 3ToT hakTop uaeHTUGUITUPY-
€TCsl; O/IHAKO B CIIEIUAJIbHOM OLIEHKE YCJIOBHM Tpy/Aa HE OLIEHHBaeTCs Kodhuiu-
€HT MyJbCAlldd CBETOBOIO IMOTOKA, KOTOPBIM, Kak MPaBUIIO, HE COOTBETCTBYET
HOpME TPHU UCTOJIb30BaHUM JIIOMUHECIEHTHBIX UCTOYHUKOB CBETa, U KO3 puiu-
€HT €CTECTBEHHOTO OCBEIICHUS). DJIEKTPOMArHUTHBIE MOJISA MPU HAIMYUU TOJIBKO
oQUCHON TEXHUKU UACHTUPULIUPYIOTCS KaK BPEIHBIN (paKkTOp M U3 OLIEHKU TpyAa
Me1aroroB BbinaaarT. KpoMe Toro, U3 crnenuanbHON OLIEHKH YCIOBUM Tpyaa yilia
o0s3aTeNbHas OLEHKAa TPaBMOOMACHOCTHU (Tenepb oHa OyAeT MPOBOJUTHCA TOJIBKO
Ha TEX MECTax, /Il KOTOPBIX OTIEIbHBIMU JOKYMEHTaMU yTBEPkJ1eHbl OCOOEHHO-
ctu ipoeaeHuss COYT, — Hanmpumep, y KackaJepoB).

Takum 06pa3om, He TpeaNTpUHUMAs HUKAKUX aKTUBHBIX JICUCTBUI MO yiyulie-
HUIO YCJIOBUHM TPYJa, a TOJIBKO MPOBEAS CIEHUAIBHYIO OLEHKY, paboToAaTeNId MO-
I'yT OTYMTATHCS O CHIKEHUHU KJlacca YCIOBHUM Tpyla Ha OOJIBIIMHCTBE paboumx
MECT B 00pa30BaTEIbHBIX YUPEKICHUAX, COKOHOMUTh Ha KOMIIEHCALUSIX U TOJY-
YUTh CKUJIKH K CTpaxoBomy Tapudy B PoHA cCOLMAIBHOTO cTpaxoBaHus. Bo3mox-
HO, 3TO W MpPaBUJIbHO, T.K. 32 BPEJHBIC YCJIOBHS TpyAa MOJ0KEHbl KOMIEHCAIUU:
JIOTUIAThI, JOTIOJHUTEIbHBIA OTIYCK (HaYMHas ¢ Kjacca 3.2) U COKpallleHHas Mpo-
JOJKUTENIBHOCTh pabouero Bpemenu (c kiacca 3.3.). Ho nmenaroram u Tak monara-
€TCsl YJUTMHEHHBI OCHOBHOM OTITYCK (42 miu 56 qHel B 3aBUCUMOCTH OT Ipodec-
CUU M YUPEKJEHHUS) U COKpallleHHAs] MPOAOJIKUTENbHOCTh paboueit Heaenu (36 u
corinacHo TpynoBomy Kojekcy), U 3TH rapaHTUU NPEJOCTABISIOTCS UMEHHO 3a
xapakTep padoTel. TakuM oOpazom, paboToaresb He OyIeT MoJydyaTh HapeKaHUU
3a BpeAHbIE YCIOBUS TPYy/Aa, KOTOPbIE HEBO3MOXKHO U3MEHUTh, T.K. OHU OIpeIes-
I0TCS 0COOEHHOCTAMH paboThl, @ pAOOTHUKHU HUYETO HE TEPSIOT B IJIaHE rapaHTUi
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¥ KoMmneHcanuid. [|jis mpumepa mpuBOAUM TaOJHIly C OLIEHKOW BPEIHBIX M Olac-
HBIX ()aKTOPOB Ha pabodeM MecTe yUUTellsl HadallbHBIX KJIACCOB IO METOUKaM at-
tectanuu padbounx mect 1 COYT (tabun. 1.)

Tabnuua 1.

OneHka ycloBU TpyAa 10 BpeAHBIM (OIIaCHBIM) (pakTopaM Ha paboyeM MeCTe YUMTEeNsl Hadyallb-
HBIX KJIACCOB:

. Knacc (moakmacc) Knacc (moakmacc)
HanmenoBanue (hakTopoB ITPOU3BOICTBEHHOM CPEIbI U TPY- N .
JI0BOro mporecca YCIIOBHH TpyJa YCIIOBHH TpyJa
COVT APM
Xumuueckuit, buonorudeckuii, A3po30iu MpeuMyIiecT-
BeHHO (pubporennoro aeiicreust, lllym, Mudpassyk, Yibt-
pa3ByK BO3IylIHBIH, Bubpanus obmas, Bubpanust nokas- i i
Hast, loHM3upyromye u3mydeHus
Henonuzupyromye u3mydeHus - 2
[TapaMeTpbl MUKpOKIMMATa 2 2
[TapameTpsl CBETOBOM Cpeabl 2 3.1
TsprecTh TPY0BOTO Mpolecca - 2
HanpsxeHHOCTB TPY0BOTO Ipoliecca 2 3.1
TpaBMoonacHoCTh He onienuBaercs 3
HTorosslii kaace (moakJiace) ycJoBui Tpyaa 2 3.2

3aMeTuM, 4TO 3[eCh IPUBEICHA OLICHKA YCJIOBUHM TpyAa Ha OJHOM U TOM K€
pabouem Mmecte. Ilo mapameTpam CBETOBOW Cpeabl [0 UTOTaM aTTECTALIMM pabOUYMX
MeCT ObUT YCTAHOBJIEH BPEJHBIN KJ1acC YCIOBUHM TpyJa M3-3a MOBBILIEHHON IMyJb-
calliM CBETOBOI'O MOTOKA, 110 TPaBMOOMACHOCTH KJIACC YCIOBHM TpyAa ObLI OTMe-
YeH KaK OIMAacHbIN M3-3a HECOOTBETCTBUS JOKYMEHTAIMH 10 OXpaHe TpyZa (cTapbie
MHCTPYKIIMH, HET MOANKUCEN B )KypHaJle MHCTPYKTa)Xxeh Ha pabodyeM MecTe).

VIIK 502:628.3
MOBBIIIEHUE YKOJIOT' MYECKOI BE3OMACHOCTH
KAHAJIM3AIIMOHHBIX OYUCTHBIX COOPYKEHUM

Boiitiok A.A. (acniupant kadenpst BuB), Urnarkuna /1.0. (acnupanT xadeapsl BuB),
[Tonos 10.b. (BuB-1-12), ApcentneBa B.B. (BuB-1-12)
Hayunslii pykoBouTenb — 1.T.H., Ipo@., 3aB. kadenpoit BuB Mocksuuesa E.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoii cmamvee ananuzupyromes u npeonazaromces peuienus OCHO8HbIX NPoobieM, Kacaro-
wuxcs 3¢ exmusHocmu 0UUCMKU 20POOCKUX CIOYHBIX 800 OM UOHO8 MANCENbIX MEMALILO8.

Knroueswvie cnosa: eopodcmte KAHAJIU3AYUOHHbLE OYUCMHbIE COOPYIHCEHUA, cop6uwz, UOHDBI
MAMNCEIIbIX MemAlilos, U3OLIMOYHBIU AKIMUBHBIL UJL.

Ha ceronusiiauii 1enp B ropoaax Poccun ocoGeHHO OCTpO CTOUT mpobiiema
OYUCTKH CTOYHBIX BOJ. B OOJNBIIMHCTBE CiiydacB OBITOBBIE M MPOMBIIIICHHBIE
CTOKH COBMECTHO TPAaHCHOPTUPYIOTCS Ha OOIIETOPOJICKHE KaHAIW3aIMOHHBIE CO-
OpYKEHUS sl NallbHeUIIeH OYMCTKU. TpaJuIIMOHHO UCIIOIb3YeTCS JIBYXCTYTCH-
yaTasi CUCTEMAa OYHUCTKHU — MEXaHHUYeCcKast U Ouosornuyeckasi. buomornueckass ouu-
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CTKa MOXET PEHIUTh MPaKTUYECKH BCce MPOoOIeMbl CTOYHBIX BoJ. OJIHAaKO, MOCTYI-
JIEHUE HEJOCTATOYHO OYMILIEHHBIX CTOKOB, OCOOCHHO 3arpsi3HEHHBIX TSKEJIbIMU
MeTaJllaMH Ha COOPY>KEHHsI OMOJIOTMYECKON OYMCTKHU 3HAUUTEIbHO CHIXKAIOT 3(-
(EeKTUBHOCTH BCETO Ipolecca, YTO MPUBOAUT K cOPOCY B MOBEPXHOCTHBIE U MO/~
3eMHbIE MCTOYHUKHU «YCJIOBHO» OUYMILEHHBIX BOJ HE COOTBETCTBYIOIIMX HOpMa-
TUBHBIM TpeOoBaHusIM. He MmeHee BakHOU mpoOiieMolt sBisieTcsi 00pa3oBaHHE B
mpolecce 3KCIuTyaTallid OWOJIOTMYECKUX CTAaHIUN OYMCTKU BIIAXHBIX, ILJIOXO
00€3BOKUBAEMBIX OCAJKOB, COJEPXKAIMX B CBOEM COCTaBE psAJl TOKCHUYHBIX Be-
IIECTB, OOJBIIYI0 YacTh KOTOPBIX COCTABIISIIOT — COJIM TSDKENBIX MeTawioB [1].
Jliobast TexHONIOTHSI OMOXMMUYECKOM OYMCTKHA CTOYHBIX BOJ| COMPOBOXKAACTCS C
UCIOJIb30BAaHUEM MHUKPOOPTaHU3MOB — aKTUBHOI'O WJla, KOTOPHIA B CBOIO OYEpEb,
SIBIISASICH XOPOLIMM COPOEHTOM, O0OTralllaeTcsi COMSIMU THKEIBIX MeTamioB (Al
Zn*", Pb*", Cu™", Cd*, Cr'f, NitH.

OCHOBHBIMM HCTOYHHUKAMU 3arpsA3HEHUS aKTUBHOTO WJIA SIBJISIOTCS CTOYHBIE
BOJIbl METAJUTYPTMUECKUX NMPEANPUATHHI, pauONPOMBIIIIEHHOCTH, a TaKXKe MPOU3-
BOJICTB, HIMEIOLIMX B CBOEM COCTaBe rajibBaHUUeckue 1exa. [lepeuncnennsie Bbiiie
00BEKTHI cOpachIBalOT HEAOOYMIIEHHBIE OT MOHOB TSDKENBIX METANIOB CTOYHBIE
BOJbI B TOPOJCKYIO KaHanu3auio [2]. B HacTosimiee BpeMsi OTCYTCTBYIOT KOJIOTH-
YecKku 0e30macHble U SKOHOMUYECKH 0OOCHOBAaHHBIE TEXHOJIOTHMHU MO U3BJICUECHUIO
u3 OO0JBIIOTO 00BbeMa CTOYHBIX BOJ| COJIEH TSXKEIBIX METAIJIOB, a TAKXKE HE TPe.i-
70eH 3¢ PeKTUBHBIN criocod nepepadoTKu O0TPadOTaHHOTO aKTUBHOIO MJIA.

B nanHo#i cTaThe paccMaTpuBalOTCS BO3MOKHBIE MYyTH YCOBEPILIEHCTBOBAHMS
TE€XHOJIOTUHU OYUCTKU TOPOJCKHX CTOYHBIX BOJI HA OCHOBE BHEJIPEHUS IpeaBapH-
TEJIBHOTO A0 OMOJIOrMYECKOTro IIUKIIa, COPOIIMOHHOIO MPOIECCa U3BJICUECHUS HOHOB
TSDKEIBIX MeTaiuioB. Ha ocHOBe MoJydeHHBIX Pe3yJIbTaTOB HCCIEAOBAHHUM ycTa-
HOBJICHA 11€71€CO00Pa3HOCTh MCIOJIB30BAHUS OTX0Ja OMOJIOTMYECKOM OYUCTKH -
M30BITOYHOTO aKTUBHOTO MJIa (MJIOBOTO OCajika) Kak copOupyroiero arenra. Mio-
BbIIl cyOCTpaT uMmeeT OOJbIIYI0 yIEIbHYIO Iulouiaab noBepxHoctu (650 — 900
M/T) — (haKTOp, ONpPEAESIONIHiT Ka4eCTBO afCcOPOCHTa i 06ECICUNBAOIIMIT BBICO-
KYIO a/ICOPOLIMOHHYIO €eMKOCTh P YAOBIETBOPUTEIBHON JOCTYITHOCTH copOara K
Matepuainy. [1o3ToMy C 11e71bI0 MOBBIIIEHHS SKOJIOTHYECKON 0€30MacHOCTH TOPO/I-
CKUX KaHAJIM3AI[MOHHBIX OYUCTHBIX COOPY>KEHMI, B KauecTBe copOeHTa OblI mpe/I-
JIO’KEH: COpPOLMOHHBIN MaTepral Ha OCHOBE M30BITOUHOTO aKTUBHOIO Wja W JHa-
TOMHUTa — MPUPOJHOTO MOHOOOMEHHOTO MaTepuasa, UCHOIb3YyeMOIro B IPOMBIIII-
JIEHHOCTH, ISl OYUCTKU CTOYHBIX BOJl OT MOHOB TSIKEJIBIX METAJIJIOB.

Jlist ucnosib30BaHusl COpOEHTa B KOMIUIEKCE CYIIECTBYIOIIMX OYUCTHBIX CO-
OpyKeHMII HamMu ObUI pa3paboTaH (GUIBTPALMOHHBIA CETMEHT, KOTOPBIA MpeIo-
JlaraeTcsl YCTAaHOBUTH B paclpeleUTeNbHbIA KaHall adpoTeHka (puc. 1, 2). Konct-
pyKIusi (UIBTPAIMOHHOI'O CETMEHTa MPEACTABIIAET COOOW Kamepy MpsIMOYToJib-
HOT'O CEYEHHSI CO CTAJIbHBIMU PeOpaMu KeCTKOCTH U3 yroyka. CTeHKH KaMepbl Bbl-
MOJIHEHBI U3 ceTku (pa3mep sueiiku 0,25%0,25mMm).
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Puc. 1. Pa3smemenue npemaraemoit punpTparmonnoi neperopoaku Ha I'KOC o. ['omoaasrid, rae
1 — mepBUYHBIA TOPU3OHTATIBHBIA OTCTOWHHK. 2 — pacIpeIeTUTeNIbHBIA KaHall adpoTeHKa (Tpe/noaaraeMoe MecTo
(WIBTPAIMOHHOIO CETMEHTA). 3 — a3POTEHK. 4 — KpaH OaJika.

Puc. 2. Cxema pacripefenuTeabHOro KaHaI a3pOTeHKA, T]1e
1 — mepBUYHBIN TOPU3OHTAIBHBINA OTCTOMHUK; 2 — pacIpedeIUTeNbHbIA KaHaI a3pOTEeHKa;
3 — a’poTeHK; 4 — QUIBTPAIIMOHHBINA CETMEHT

HpeIIHO)I(CHHBIﬁ (1)I/IJIBTpaI_II/IOHHBII\/'I CCI'MCHT YHHUBCPCAJICH, U €0 MOYKHO HC-
IMOJIb30BAaTh HC TOJIBKO IIOJ 3arpy3Ky COp6HI/IOHHBIM MaTcpuajiIoM H3 M30BITOYHOT'O
AKTHBHOT'O WJId, HO U IO PAa3JINMYHBIC BUJIbI COp6eHTOB, KaK IIpUpoOaAHOro, TakKk U HUC-
KYCCTBCHHOT'O ITPOUCXOKIACHU. Takum 06pa30M, HCITIOJIB30BAaHUC OTXOda OHOJIOTH-
YeCKOH OYMCTKHU — U30BITOYHOTI'O AaKTUBHOI'O niia, B KaQ4YCCTBC COp6CHTa JJIs1 OUUCTKH
CTOYHBIX BOA OT HOHOB TAXKCJIBIX MCTAJIJIOB ITO3BOJIACT ITIOBBICUTH 3(1)(1)CKTI/IBHOCTB u
9KOJIOTHYCCKYTO 0€e30MacCHOCTh TEXHOJIOTHMH OYHCTKHU TroOpoACKHNX CTOYHBIX BOJI.

BUBJIUOTIPA®UYECKUN CIIMCOK
1. bazskuna, H. A. Ponbs akTBHOTO Miia B paboTe adpOTEeHKA Ha MOJHYI0 0YUCTKY [Tekct] /
nox pea. H. C. CtporanoBa. Mocksa : ['oc. akaa. koMMyH. X03-Ba, 1936. 23 c.

2. I'pymiko, f. M. SInoButsle MeTauibl U UX HEOPTAaHUYECKUE COCAMHEHUS B IPOMBIIIIICH-
HBIX cTOYHBIX Bojax [Tekct] / . M. I'pymiko. MockBa : Menuuuna, 1972. 174 c.
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VIIK 614.84:622.32
AHAJIN3 ITIOKAPOB3PBIBOOITACHOCTHA
I'ASOIIEPEPABATBIBAIOIIEI'O 3ABOJIA

Boponun P.E. (I1b-1-13)
Hayunslii pykoBoautens — nou. kadenpsl [1bu3UC Pauko /1.C.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoii cmamve paccmampusaemcs cazonepepabamsiéarowuii 3a600 ¢ MOYKU 3PEHUS €20
NOHCAPOB3PLIBOONACHOCIU U NPUYUHBL BO3HUKHOBEHUS A8APULL HA OAGHHOM NPEeOnPUSMULL.

Knroueswie cnosa: 2a30nepepa6ambzea}owuﬁ 3(160(), noaHIcapoe3psvleoonacHocms, aesapuu,
mexHoJsiocuyeckoe 060py006aHue, annapamal, 63povlebl.

B Hactosiee Bpemsi 4upe3BblUaliHbIE CHUTYallMM Ha raszornepepadaThIBarOIINX
3aBOJIaX MPOMUCXOIAT BCE Yallle U KOJIUYECTBO BCEBO3MOKHBIX aBapUil HEN3MEHHO
pactér. OCHOBHOW MPUYMHON SIBJISIETCS HapacTaHHe 00BEMOB MPOU3BOJICTBA JIaH-
HOTO npeanpusTusi. OTpoMHBIN  yIIepd OT MOXKapoB U B3PHIBOB UMEET KOJIOCCAIIb-
HbIE pa3Mepbl U HECET 3a cOOOM IpoMajHbIe IKOJIOIMYECKUE MOCIEICTBUS, TaK1e
KaK: 3arps3HEHHUE OJU3JIeKAIIUX BOJ, 3arps3HEHUE TMOYBBI U BBIOPOCHI BPEIIHBIX
BelecTB B atmochepy[1].

Ha rasomnepepabartbiBaromieM 3aBOJI€ OCYIIECTBISIOTCS CIEAYIOIINE TEXHOJO-
rMYecKUe omepaluu: riayOoKas OCylIKa M HU3BJICYEHHUE JETKUX YTIIEBOJIOPOIOB
pekTuduKanyed 1 HU3KoTeMIIepaTypHOU KOHJICHCaIluel, OUMCTKa ra3a OT KUCIBIX
KOMITOHEHTOB METO/IOM a0CcOpOLMHU, MPOU3BOACTBO 3TAaHA U Tejius KOHAEHcaluen
ra3a Mpu ero 3HauMuTeIbHOM OXJIAXKJICHHH, OYUCTKA OT MEPKAINTaHOB a/ICOPOLIMOH-
HBIM METOAOM, cemnapamus raza. [10)kapoB3pbIBOONACHOCTh MPOU3BOJCTBA MOBBI-
11aeTcsl 10 Mepe MOBBILIEHUS €r0 YPOBHS TEXHOJIOTHYecKoro obopynoBanus. Oc-
HOBHOM 4YacThiO OOJBIIMHCTBA YPE3BBIYAWHBIX CHUTYyallMil Ha Ta3omepepadaThi-
BAIOIIUX 3aBOJIaX SIBJISIOTCS B3PBIBBI U TOXapbl. B ¢Bs3M ¢ 3TUM, BO3ZHUKAET HEOO-
XOJIMMOCTh pa3pabOTKH Mep, HAIPaBICHHBIX Ha MPEAYNPEXKIECHUE TAHHOTO BHIA
aBapuil. DTU aBapuu MOAPA3AEISAIOTCS HA B3PHIBBI B IPOM3BOACTBEHHBIX MOMEIIIE-
HUSX U Ha OTKPBITHIX YCTAHOBKAaX, KOTOPhIC OBLIM BBI3BAHBI BHIOPOCAMH B3PHIBO-
OMACHBIX U TOPIOYUX BEIIECTB B aTMOc(epy, U Ha B3PBIBLI, BOSHUKAIONINE BHYTPHU
TEXHOJIOTHYECKOTO 000PY/I0BaHUS, IPUBOIAIINE K BEIOPOCY TOPIOUMUX MPOAYKTOB
U pa3pyleHuio|2].

ABapuun Ha razonepepadaTbIBaIONIEM 3aBOj/I€, HECYIME 3a COOOW B3pBIBBI U
MOXaphI, SABIAIOTCS CIEACTBUEM HEAOCTATKOB IMPOEKTOB, HECOBEPIIECHCTBA TEXHHU-
YECKOro 000py/I0BaHMS, a TAK)Ke OMMOOYHBIX NeUCTBUN pabounx. Tak, Harpumep,
B 2004 rony, B Ilonbiie, HEMoganéky ot ropoaa Bamosuiie nmpousomén noxap Ha
ra3onpoBojie, KOTOPbIA CHAOXaJl ra30M T'a30HAMNOIHUTENbHYIO CTaHIMIO. BO3HUK-
70 1amMs BbeicoToil B 50 MeTpoB. IIpuunHO aBapuu cTaja TpelrHa B Ta30IPOBO-
1€, HaXoAsWerocs moJ BbICOKMM aAaBieHueM. [locTpapmaBmimx He okaszanock. B
ATOM K€ TOJy, B AJDKHpe Ha razonepepadaThIBaroIeM 3aBOJIE B Pe3yJIbTaTe KOp-

81



PO3UU B30PBAJICS PE3EPBYap CO CKUKEHHBIM MporaHoM. [lorub6sio 27 yenoBek u
74 yenoBeka MOJYYHIIA PA3JIMUYHbIC TPABMBI.

[Ipu paccMOTpeHUHU pa3IUUYHBIX TUIOB aBapuid, MOXXHO BBIJICIUTH OCHOBHBIC
MPUYMHBI BOBHUKHOBEHUS aBapuil Ha TAaHHOM TIPEATPUITHH:

1. Benenue paboThl TEXHOJOTMYECKOTO OOOpPYAOBAaHUS MPU BBICOKUX JIaBJIC-
Husx (1o 1,8 MIla) u Beicokux temmneparypax (o 300 °C).

2. PacnionioxxeHue 060pya0BaHUS HEMIOCPEACTBEHHO PSIAOM JIPYT K APYTY, BO3-
MOHOCTh BOSHUKHOBEHUS cClieHapHs ¢ 3(H(HEKTOM «IEMTHON peaKinum.

3. [ToxxapoB3phIBOONIACHBIE CBOMCTBA BEIIECTB, XPAHUBIIUXCS Ha MPEANpPH-
STHH.

4. Hapymenue o00OpyoBaHUs, €r0 repMEeTUYHOCTH. Paszrepmerunsaiius TeXHO-
JIOTUYECKUX CUCTEM IMPOUCXOJUT B OCHOBHOM H3-3a KOPpPO3MH MeTajljia, M3HOCA
TpyOOIIPOBOAOB M 000PYyIOBaHUS, MPOMYyCKa Yyepe3 MPOKIAIKH COCAUHEHUN, KOH-
CTPYKTHUBHBIX HEJIOCTATKOB amlmnapaToB, HEKAYECTBEHHBIX CBAPHBIX IIBOB U cOpoca
MPOJYKTOB B aTMOc(hepy 6e3 CoKUraHus.

5. JloBesieHre mapamMeTpoB TEXHOJIOTUUECKOTO Mpoliecca 10 KPUTHUECKUX 3HA-
YeHUM: U3MEHEHHUE YPOBHS XKUIKOCTH, U3MEHECHHE TeMIIepaTyphl U JaBICHUS, 13-
MEHEHHE TI0/Ia4U U J103bI ChIPhs, COCTaBa CHIPhHSI.

6. [TosiBneHNEe BCEBO3MOXKHBIX UCTOUHUKOB BOCIUIAMEHEHHUS — BOSHUKHOBEHUE
ANEKTPUUYECKUX 3aPSI0B MPU JIBUKEHUU JKUIKOCTEH U ra3oB MO TPyOONPOBOIAM,
MIPUMEHEHHUE TOKA BBICOKOT'O HAIMPSDKEHUS JJIS almapaToB W AJIEKTPOJABUTATENICH,
MIPUMEHEHHE MPU pab0oTe UHCTPYMEHTOB, KOTOPBIC TIPH yAapax AaloT UCKPY, Beje-
HUE pabOoT C MPUMEHEHHEM OTKPBITOTO OTHS, HEUCIIPABHOCTh M3OJSAIUU JIEKTPO-
000pyI0BaHUS M 3a3€MJICHUS, OTCYTCTBUE CPEJCTB MOJIHME3AIUThl U HEUCITPaB-
HOCTB CPEJCTB MOXKAPOTYIIICHUS.

7. HexauecTBEHHBIN pEMOHT WJIM MOHTaXX 000PY0BaHUS.

8. HemmpodeccronanbHbie ACHCTBUS U OIMIMOKHM TepcoHaia, B TOM YHCIE, TIPU
MPOBEJCHUN PEMOHTHBIX M CBAapOUYHBIX PabOT, HEKOMIETEHTHOCTh B MPUHITHU
pelIeHn B SKCTPEMAJIbHOM CUTYyaIuH, a TAK)KE HapyIICHUE MPaBIII dKCILTyaTalluu
o0opy10BaHMUS.

9. HencnipaBHOCTh TPOTUBOABAPUMHON 3aIIUTHI TIporieccoB. 3-3a MHOTHUX OT-
KJIOHEHUM PEKUMOB, BBI3BAaHHBIX OTKa3aMU PETYJIUPOBAHUS, BOSHUKAIOT UCTOUHHU-
KM BOCIUIAMEHEHMSI WJIK UMITYJIbChI B3pbIBa [3].

Takum 00pa3oMm, OCHOBHBIC MPUYUHBI, YCJIOBHUS BO3SHUKHOBEHHUS M Pa3BUTHUS
M0’KapoOB Y B3PHIBOB MOKA3bIBAIOT, YTO M3-32 HU3KOTO YPOBHS 00€CTICUCHUS MOXKa-
POB3PBIBOONIACHOCTH Ta30mepepadaThIBAIONIETO 3aBOJIa, BO3HUKAET MOBBIIICHHAS
BEPOSITHOCTh BO3HUKHOBEHHUS TOXKapa W B3pbiBa Ha mnpeanpusaruu. W cuemyer
y4ecTh, UTO aBapuUM Ha ra3orepepadaThiBaronieM 3aBOje BIEKYT 3a COOOH OrpoM-
HBII MaTepHaNbHBIN yIIepd W MPUBOAIT K HEOJIArOMPHUSATHBIM 3KOJIOTHYECKUM T10-
cineacTBusaM. Bo uzbexaHue 3TOro, razonepepadaThIBAIOIINI 3aBOJ] JOJKEH OBITh
OCHAIIEH: CUCTEMON cOOpa U YTUJIM3AIUU 3arpsi3HEHHBIX OTXOJI0OB MPOU3BOJICTBA
1 CTOKOB, CHCTEMOI OTCTOSI M COpPOCa XUMPEAreHTOB U TOPIOYUX KUIKUX BEIIECTB,
cUCTeMOM cOopa M YTUJIM3AIMK BBIOPOCHBIX Ta30B, KOTOPHIE MCXOIAT OT IMpeJo-
XpaHUTEIBHBIX KJIAMAaHOB, PETYIupyolue (pakeIbHyI0 CUCTEMY.
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VIIK 547.212:662.61
U3YUYEHUE ®PU3UKO-XUMHUUYECKUX CBOMCTB DTAHA U
YCJIOBHUM EI'O TOPEHUS

Bopounun P.E. (I1b-1-13)
Hayunslii pykoBouTens — K.T.H., Aou. kadeapsl [1b u 3UC Mensnukosa T.B.
Bosarorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Cmamus nocesueHa U3y4erHuro ¢M3MKO-XUMU'{€CKMX cBolicme 3mana u yCJlOGuﬁ eco cope-
HUA.

Knroueswvie cnosa: sman, nonusmusien, qbus‘uko—xwwuquKue ceolicmaa, copeHue.

OTaH BBICTYIAET YHUKATHHBIM 110 CBOUM (PU3UKO-XUMHYECKUM CBOWCTBAM CO-
eMHEHUEM, TTOJTy4YaeMbIM U3 TIPOAYKTOB nepepadotku HedTu. [Ipu H. y. 3TO Gec-
LBETHBIN ra3, 6e3 3amaxa u BKyca, ¢ MossipHoi maccoit 30,07 r/mMonb, Temnepary-
poit mnaBnenus —182,81 C, kunenus —88,63°C u mnotHocThio 0,001342 1/cMm>.
Haubonee xapakTepHble peakluu JJIs 3TaHa — 3TO 3aMElIeHHe BOJOPOJa rajore-
HaMu. OHM TPOTEKAIOT MO CBOOOJHO paJMKAIbHOMY MeXaHu3My. Tepmuueckoe
neruapupoBanre 3TaHa npu 500 - 600 °C npuBOAUT K STUIIEHY, NIPU TEMIIEPATY-
pax ceime 800 °C - k aneruneny (¢ oopa3zoBanuem OeH3oma U caxu). [Ipsmoe
xsiopupoBanue npu 350 - 450 °C npuBOINUT K STUIXJIOPUIY, IPU HUTPOBAHHUU B
razoBoi (¢ase nmonydaercs cmech (3:1) HUTpoOMETaHa U HUTPOATAHA. DTaH SIBISET-
Csl OCHOBHBIM CBHIPbEM ISl TIOJYUYCHHUSI TTOJIMATUIICHA, ITyTEM MOJIMMEPHU3aIluu dTH-
JIeHa TIPY BBICOKOM M HU3KOM JIaBleHUIX. [[03TOMy oueHb Ba)KHO 3HATh UMEHHO B
MIPOU3BOACTBCHHBIX ILIEISAX HE TOJIBKO €ro (M3MKO-XHMHUYECKHE, HO U TI0KapOB-
3pbeIBoonacHbie cBoicTBall]. Pacder koadduimenta roprouectu 3TaHa MPOBOJIU-
71, ucnonb3ys Gopmyny (1):

K =4*n(C)+4*n(S)+n(H)+n(N)-2*n(0) -2 *n(CI) - 3*n(F) - 4 *n(Br) (1)
rae:  n(C), n(S), n(H), - YHCJIO aTOMOB YTJIEpPOJIa, CEPBI, BOJOPOIA, a30Ta, KHCIOPO/Ia,
n(N), n(0), n(CI), xJjiopa, (propa u OpoMa B MOJIEKYJIE BELIECTBA
n(F), n(Br)

Pe3ynbTaThl pacdera mokasaiau, YTO 3TaH OTHOCHUTCS K TOPIOYHMM BEIIECTBAM,
ero koadduiment roproyectu (K>1). Peakiusi ropeHus: 3TaHa ONMUChIBAETCS Clie-
OYIOIIUM CTEXHOMETPUUYECKUM YPABHEHHEM:

C,H, +3,50, +3,593,76N, =2CO, +3H,0+23,76N,
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OrnpeienieHue KPUTUYECKUX YCIOBUN BOCIIJIAMEHEHHS 3TaHa, T.€. HAXOXKIEHUE
HIDKHETO M BEPXHEro KOHIICHTPAIIMOHHBIX MPENESIOB BOCIUIAMEHEHUS — MUHU-
MaJbHYI0 U MaKCUMaJIbHYIO KOHIIEHTPALIMIO TOPIOYEr0 B OKUCIHUTEINE, CIOCOOHYIO
BOCIUIAMEHHUTHCS OT BBICOKOAHEPTreTUYECKOr0 MCTOYHMKA C IMOCIEIYIOUIMM pac-
MPOCTpaHEHUEM Ha BCIO CMECh OIpeAesiv 1Mo ¢popmyie (2):

100 9
qDH(G) = ( )
aen+b
ric n - YHUCII0 MOJIEH KHCIOpOoAa, HEOOXOIMMOE JUIsl TIOJIHOTO CTOpPaHHsI OJTHOTO
MOJIS TOPIOYEro BEUIECTBA
aub - KOHCTaHTbI, UMEIOIIME ONMPENCIICHHBIE 3HAYEHUS JUIsl HUKHETO U BEPXHETO

MMpeaAciioB, B 3aBUCHMMOCTHU OT 3HAYCHUSA N

B pesynprare 4ero HWKHHA KOIICHTPAIIMOHHBIA MPEACNT PACIpPOCTPAHCHHS
miamenn coctaBui (HKIIP) — 2,85%, a Bepxuwuit (BKIIP)- 16,7%.

OTaH, Kak ¥ MHOTHE JPYyrue TOpIoYHe BellecTBa CIOCO0EH K CaMOBOCILIaAME-
HEHUIO, T.€. BO3TOPaHHUIO 0€3 yJacTHWs UCTOYHHKA 3akuraHus. OmnpeneneHue ero
TEMIEpaTypbl CaMOBOCIUIAMEHEHUSI OBUIO TIPOBEACHO, MCTONB3yst Gopmyny (3 u
4), ¢ y4eTOM OIPEACIICHHS YnCia ¥ CpeIHEH JUIMHBI YIIICPOTHBIX ICTICH:

m:MP°(]2V[p_1) (3)
rie M, - 4ucio KOHIEBBIX (PyHKIMOHANBHBIX rpynn (Metuia (-CH3);
Ynieli
ler =~ 4
z ni
rae le, - CpeIHss IJTUHA YIIIePOIHBIX 1ETIeH;

PacuetHas Temmepatypa caMoBOCIIaMEeHEeHUs 3TaHa coctasuina 737 °K [2].

N3yyenue pu3NKo-XUMUYECKUX CBOMCTB 3TaHA U yCIOBUN €ro TOPEeHUs MOoKa-
3aJl, YTO JAHHOE BEUIECTBO SIBJISECTCA T'a30M, 00JIaJalOUIUM TOPIOYMMH CBOMCTBA-
MH; KPUTUUYECKUMU yCI0BUsAMU ero ropenus sistorcess HKIIP — 2,85 % u BKIIP —
16,7 %; a rTemneparypa camoBociamenenus: 737 °K.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. CBoiicTBa BpeIHBIX M OIACHBIX BEIIECTB OOpAIIAIONINXCS B HEPTEra30BOM KOMIUIEKce /
C. b. Omepos, A. H. benoycos. M. : BHUUIIO, 2005.

2.Teopust ropeHust ¥ B3pbIBa : METOJMYECKHE YKa3aHUS K KypcoBoil pabore II 44 / T. B.
MensaukoBa // M-Bo oOpa3oBanus u Hayku Poc. @eneparuu, Boarorp. roc. apXxur.-CTpOUT. yH-
T. Bonrorpan : BonrTACY, 2014. 41 c.

VIIK 614.842.8
COBEPIIEHCTBOBAHHUE CJYKEBHOM MOJATOTOBKH
CPEJIHET'O M CTAPIIETO HAYAJIbLCTBYIOIIETO COCTABA

Boponun. P.E., ®omenko A.A. (I1b-1-13)
Hayunslii pykoBoautens — nou. kadeapst 116 u 3YC Kupuios 0. 1O.
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B 0anmnoti cmamve paccmampugaemcs cuyscebnas nOO2OMOBKA TUYHO20 COCMABA OP2AHO8
ynpasaenust I'TIC u noOuuHeHHbIX UM cCmpyKmypHbuIX NOOPa30esieHull, a Makice CAyHCeOHask noo-
20moeKa auuHoeo cocmasa noopaszoenenuii I TIC. Paccmompena opeanuzayus u npogedenue 3a-
HAMUU OJis1 CO8EPULEHCMBOBANUSL NOO2OMOBKU CNEYUATUCTIO8.

Kniouesvie cnosa: cnyscebnas no02omoska, TuuHbLL cCOCMAs, 3aHAMUs, COMPYOHUKU, PYKO-
800uUmenb, 20cy0apcmeennas npomusonoxcapras ciyxcoa MYC, cpeonuti u cmapwuii Havab-
CMBYIoWuUil COCmas.

CnyxxebOHasi MOATOTOBKA CPEHEr0 M CTapllero HadalbCTBYIOLIETO COCTaBa
MIPECTABISAECT COOOM CUCTEMY MEPONPUITHN, KOTOPBIC HAMPABJICHBI HAa 3aKperuie-
HUE U OOHOBJICHHE B IIJIAHOBOM TOPSAKE HEOOXOIUMBIX 3HAHUM, YMEHUN U HABBI-
KOB CpPEIHEr0 M CTaplIero HayaJdbCTBYIOUIETO COCTAaBA OPraHOB YNPABICHUS U
noapazaenenuit 'ocynapcrBennoit moxkapuoit cnyxosl (I'TIC) ¢ yuetom omepa-
TUBHOUW 00CTaHOBKU U MPODUIISI OTIEPATUBHO-CIY>KEOHON IEITCIIBHOCTH. 3aHITHUS
HAYMHAIOTCS B opraHax ympasiieHus: u nojpasaenenusx ['TIC — B suBape, B oOpa-
30BaTEJIbHBIX YUPEKICHUSIX — OJTHOBPEMEHHO C HayajoM Y4yeOHOro roja u Mpo-
noJkatoTcsi 6e3 mepepsiBa B TeueHue 10 mecsues (1o paszzaeny GU3MUECKO Mo/I-
rOTOBKH — Bech roj1). Ilepes HauanoM Kaxxaoro yueOHOTo roja mpoBOJATCS OJIHO-
JTHEBHBIC YU4EOHO-METOANYECKUE COOPHI JJIsI JTUI], OTBETCTBEHHBIX 33 OPTaHU3AINIO
U OCYIIECTBJIEHUE B MOAPA3ACICHUSIX MPOPECCUOHATBHONU MOATOTOBKHU JIMYHOTO
coctaBa. CiykeOHasi MOJAroToBKa cocTapiisieT He MmeHee 40 JacoB B roj (0e3 yuyera
(dbu3nYecKor MOATOTOBKH) B rpymmax HadyalbHUKOB oT1eNoB ['TIC — ¢ au4HBIM Co-
CTaBOM COOTBETCTBYIOIHUX 0T1e0B [1]. Ciry>xeOHast mOAroToBKa JIMYHOTO COCTaBa
opradoB ynpasieHus ['TIC 1 NoAYMHEHHBIX UM HANPSMYIO CTPYKTYPHBIX TOApa3-
JIeJICHUN TIPOBOAUTCS: B 00Iel yueOHoU rpynme — B 00béMe 144 yacoB B roj (B
kotopble BXoaaT 100 yacoB guznueckod MOATOTOBKH); B YYEOHBIX TpYyIINax - B
o0bveMme 40 yacoB B roJ.

CrnyxxeOHasi MOATOTOBKA JIMYHOTO coctaBa noapasnenenuit ['TIC npoBoautes:
Ha TPOBOJAUMBIX OJHOAHEBHBIX M JBYXJIHEBHBIX CEMHUHApaX C HadaJIbHUKaMHU
noapasnenenuit I'TIC B oObeMe He MeHee 28 yacoB B rojl (B TOM yucie 8 4acoB
¢bu3mdyeckor  TMOJATOTOBKM); Ha  €XKEKBApTAJbHO  OJHOJHEBHBIX  Yy4eOHO-
METOIUYECKUX cOOpax B IIKOJIE MOBBIIICHHUS ONEPATUBHOTO MacTEPCTBA MO JOJIK-
HOCTHBIM KaTETOPHUSAM CPEJAHEr0 U CTapIIEro HaYalbCTBYIOIIETO COCTaBa B 00beMe
He MeHee 28 4JacoB B roj (B TOM 4HCie 8§ 4acOB (PpU3MUECKOW MOATOTOBKH) IS
COTPYJHUKOB KaXKJIOM TOJDKHOCTHOW KaTErOpHH; B YUEOHBIX rpynmnax - B 00beme
152 gacoB B rox (B ToM yucie 92 yacoB puzndeckoit moAroToBku) [2].

Jl1st mpoBeIeHUsT U OpraHU3alluy 3aHATUN J0 Haydaja KakJI0ro yueOHOro rojaa
pa3palaTbiBalOTCs yuyeOHbIE, Y4eOHO-METOAMYECKUE U JIPYyTrUX MaTepuaibl. I nas-
HOM 11eJIbI0 OOYYEHHUS SIBJISIETCSI COBEPIICHCTBOBAHUS MOATOTOBKHU CICIIUATIHUCTOB
INocynapcTBenHoit mpotuBomnoxkapHoit ciayxk0e1 MUC Poccun u obecrnieueHus

y4eOHOr o mpoliecca Mo JUCIUIUTMHAM, TIpenoaaBaeMbiM Ha Kadeape (tad.1).
Tab6u.1 [IpumepHBIil pacdyeT 4acoB 10 pa3zesiaM CIy)KeOHOH MOATOTOBKY Ha y4EOHBIN o

No KommuectBo
n.i | Pa3aennt o0yuenust 4acoB
1 | Obwecmeenno-zocyoapcmeennasn noocomoexka 20
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2 | OcHnoswl opzanuzayuu myuieHusn noxcapoeé u nposedenus ACP 14
3 | CnennaabHasi IOAr0TOBKA 8
4 | YcraBhw 4
5 | Hoxcapno-npoghunaxmuueckas noozomoska 4
6 | Texnuueckan noozomoska. Iloxcapnas mexnuka u asapuitHo- 4
cnacamesnibHoe 000pyoosanue
7 | Ilpomusonoscapuan ciuyxncoa 2parxcoanckoi 000poHsl 4
8 | BoenHnas Tonorpadus 4
9 | OcHoBbl 0OecnieuyeHHUs 3alUThl TOCYITaAPCTBEHHBIX HHTEPECOB 4
10 | PaguanuoHHas, XUMUYeCcKas U OMOJIOrHYecKas 3aliura 4
11 | MeToauyeckast mOAroTOBKa 2
12 | CtpoeBast mOATOTOBKA 2
13 | Meouyunckas noozomosxa 6
14 | ®duznyeckas MoAroToBKa 100
15 | Oxpana Tpyna 4
BCEI'O: 184

Jluna, KoTopble MPOBOJAT 3aHITHS, JOJKHBI UMETh COOTBETCTBYIOLIUN TeMe
MeTOoAMYECKHi miaH. B cBolo oyepenb, COTpYAHUKN U PAOOTHUKH JIOJDKHBI 3aIld-
ChIBaTh B TETPaJAb MOJyYaeMblil B X0Jie 0O0y4YeHUs MaTepHall. YUeT 3aHsATHI BeleT-
csi B kypHane. COTpyAHUKaM, IPOMYCTUBLIUM 3aHATHSA, PYKOBOIUTEISIMU BbIJIa-
I0TCA MHAMBUIYyaJIbHbIE 3aJaHus 10 MPONyIeHHbIM TeMaM. [lociie camocTosTens-
HOT'O M3YyYEHHUS MPOMYUIEHHOW TeMbI COTPYJIHUKH MPOBOAST COOECEe0BaHUS C PY-
KoBoAMUTENEeM 3aHATHH. KOHTpOIb 32 BhIlauell U BHIMOJIHEHUEM BEIETCS B pasene
BTOpOro )ypHana. KoHTpoiaupyeT Bbauy 3aJlaHuil U MPOXOXKJIeHUE cobecenoBa-
HUS JIULO, OTBETCTBEHHOE 3a BEJICHHE YUYETHO-TUIAHUPYIOUIEH NOKYMEHTaluu
ciy)xeOHOU moAarotoBku. HegoctatkoMm cyliecTByromieil cucteMbl 00ydeHus sB-
JIsieTCsl HEBBICOKUI ypoBeHb MOTUBaIMK camux cotpynuukoB I'TIC k mpuobpere-
HUIO HEOOXOIUMBIX MpodeCcCUOHANBHBIX 3HAHUI M HABBIKOB Jis 3(PQPEKTUBHBIX
COBMECTHBIX JCHCTBUI B Upe3BhIUYAHHBIX cUTyalusix. Bo nzbexanue storo, cieny-
€T MPOBECTH MENarornyecKuii aHaau3 MpoPECCUOHATBHON NEeATeNbHOCTH U TpU-
HSTh COOTBETCTBYIOIINE MEPhl. TakKe CleyeT YBEIUYUTh Yachl MO0 00YUYEHHUIO OC-
HOBaM OpraHW3alMy TyIIEeHUs NokapoB U npoeaeHuss ACP, a taxxe yriyouTh
3HAHUS MO OKa3aHWSAM MepBoM MeauuuHCcKoN nmomorntu [3]. Takum obOpaszom, ciy-
’KeOHas MOATOTOBKA CPEHEr0 U CTAPIIEr0 HaYaJbCTBYIOIIETO COCTaBa OCYIIECTB-
JSIeTCSL HEMOCPEACTBEHHO MO ONpPEIeIEHHOMY UHANBUIYAIILHOMY IJIAHY ISl KaXK-
ol aucuumuinHbl. OHa MpeacTaBisieT co0O0M KOMIUIEKC MEpONpUSITHI, HaIpas-
JICHHBIX Ha 3aKperuieHHe U OOHOBJIEHHE HEOOXOIMMbIX 3HAHWM, YMEHUU U HaBBI-
KOB M CTaplller0 HayaJbCTBYIOLIErO0 COCTaBa OPraHOB YIpaBJEHUS U TMoJpasjiese-
Huit ['ocynapcTBeHHOM NokapHOM city>k0b1. Ciy>keOHasi MOAroToBKa 00agaeT Be-
COMOM 3HAYMMOCTBIO ISl HAYaJbCTBYIOLIETO COCTABAa M SIBISETCS HEOTHEMIIEMOM
yacTblo ['0cy1apcTBEHHON MOXKAPHOM CITYKOBI.

BUBJIUOTIPA®UYECKUN CIIMCOK
1. OcHoBsl nokapHoro aena / B. B. Tepe6nes, H. C. Apremsbes, K. B. [lagpun. M.: Llentp
[Iponarannei, 2006., 119 c.
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2. TakTHueckasi MOATOTOBKA TOJHKHOCTHBIX JIMI] OPTaHOB YIPABICHHS CHIIAMU M CPEJICTBA-
Mu Ha noxkape / B. B. Tepebnes, A. B. [loarpymnsiii, B. A I'paues. M. : MUC P®. Akanemus
I'TIC, 2006., 288 c.

3. [Noxapuas 6e3omacHocTh. CpenctBa obecrieueHus moxapHou 6ezonacuoctu / B. U. ®o-
muH. M.: Lentp IIponaraner, 2005.

VIK 628.112
METOAbBI PASBEJAKHU U ONEHKHA ITIOJA3EMHBIX BO/

I'onuaposa B.C. (BuB-1-10)
Hayunslii pykoBouTens — cT. npen. kapenpsl BuB Ilpuxomuenko A.B.
Bouarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannou cmamue uznoocenvt u paccmompensvt 0owue Memoovl pazeeoKu MecmopoNcOeHUll
NOO03EMHbBIX 800 U MEXHOI02UU OYPEHUSL CKBANCUH HA 800V

Knrouesvie cnosa: oemanvhvili nouck, npeosapumenvHas pazeeokd, 6000N0020MOBKA,
IKCNIYAMAYUOHHASL PA36€0Kd.

Bonpmioe 3HaueHne B pa3BUTUHN PA3HBIX OTPACIIEN HAPOJHOTO XO34MCTBA UMEET
OecrepeboitHoe BogocHaOkeHue. Ilog3eMHBIe BOJIBI M IOMCK MECTOPOXKICHHUI
MOA3EMHBIX BOJI UTPAIOT B 3TOM CYILECTBEHHYIO poJib. 13 BCEX BUIIOB MOA3EMHBIX
BOJHBIX MCTOYHUKOB, PACIpPOCTPAHEHHBIX B TUAporeocdepe, MOXKHO BBIIECTUTH
YEThIpE TPYNIBI: MPECHBIE, MPOMBIIUICHHBIE, TEPMalbHble, MUHEpaJbHbIE. Jlis
HUX MPUMEHSIOTCS OOIIMEe METOJIbI Pa3BEIKKM MECTOPOXKICHUN MOJ3EMHBIX BOJA U
TEXHOJIOTHS OYpEeHHsI CKBaXKHUH Ha BOAY.

O6mwmit mouck. Pa3BenpiBaTenbHble pabOThl MO MOUCKY MOJA3EMHBIX BOJ
MIPOBOJISATCS:

1. JIms OueHKHM 3KCIUTyaTallMOHHOM BO3MOYHOCTH OINPENEIICHHBIX PETHOHOB U
OOLIMX MEePCIEKTHB;

2. OmnpeneneHust HKCIUTyaTalMOHHOM BO3MOXHOCTH paiilOHa B  YCIIOBHSIX
KOHKPETHOTO MOJIb30BATENs IEUCTBYIOIIUX UIH MPOEKTUPYEMBIX O0OBEKTOB.

Ha ocHoBanuu npoBeeHHBIX PabOT OLIEHUBAETCS:

1. XapakrepucTrka OOIIMX TUAPOreOJOTMUECKUX YCIOBUH pEruoHa, oOUIuX
ycioBUi  (OPMHUPOBAHUSA  OSKCIUTyaTallMOHHBIX M  €CTECTBEHHBIX  3alacoB
HMCTOYHUKOB;

2. IIlponyKTUBHBIE BOAOHOCHBIE TOPU30HTHI U IEPCIIEKTUBHBIE TUIOLIAN;

3. IlpenBaputenbHas KOJIMYECTBEHHAs! OIEHKA MCTOYHUKOB BOJOCHAOXKEHUS,
IIPOTHO3 3KCITyaTallMOHHBIX 3aI1aCOB;

4. ITocTaHOBKA JaJdbHEHUIIINX UCCIECIOBAHUM.

JUiss  XOpouo M3y4eHHBIX paloOHOB, OCOOEHHO €ClIM TaM €CThb OIBIT
AKCIUTyaTalnu MOA3EMHBIX HMCTOYHUKOB, peruoHanbHas OLICHKA
AKCIUIYyaTallMOHHOT'O 3araca BOJAbl BBINOJHAETCS IO CTEINEHH JIOCTOBEPHOCTH
kareropun C2 (pexe Cl). DTu pe3ynbTaThl NPUHUMAIOTCA Kak OOOCHOBaHHUE
MOCJEAYIONIEN IPEABAPUTENBHON Pa3BEIKH.
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HetanbHbiil mouck. Ha miomansx, mpu3HaHHBIX HA CTaJUU OOIIMX MOWCKOB
MEPCHEKTUBHBIMHU, KaK 3aKIIOYUTENbHBIA 3Tal 3TOro BHUAA pabOT MPOBOASTCS
JeTalbHble TOUCKU. WX 1enblo ABIISIETCS] MOUCK MECTOPOXKIECHUN MOA3EMHBIX BOJ
MPOMBIIICHHOTO BUJAa M TpPUMEpHas OLEHKAa OJKCIUIyaTal[MOHHBIX 3amacoB
MOJA3EMHBIX BOJ. JleTanbHBI MOMCK BBIMOJHIETCS MOCPEICTBOM KOMILIEKCA
reoJIoro-rugporeojiornyeckux padbor. Kak meton padoThl MOXKET MCIOJIb30BATHCS
ruporeosiorundyeckas cbemka. [Ipu morcke moAa3eMHbBIX BOJI OJJHUM M3 OCHOBHBIX
METO/IOB  OMpEeJeieHUs] HMX MECTOPOXKICHMM  SBISAIOTCS  reopu3nuecKue
uccienoBanus. CaMbIM HaJCKHBIM CIOCOOOM IMOMCKA KPYMHBIX MECTOPOXKACHUMN
MIPECHBIX BOJ SBJISETCS OypeHUe rUAPOre0JOrnYeCKUX CKBaKUH. ITO MO3BOJIUT 110
(baKkTHUeCKUM JaHHBIM OINpPEACIUTh KOHTYpP MEPCHEKTUBHOW IUIOIIAIU, BHIOPATH
MPOJYKTUBHBIA BOJAOHOCHBIM TOpU30HT Ay u3ydeHuid. [IpoBeaeHue OypoBBIX
paboT Ha U3y4yaeMOM YyyacTke TpeOyeT KOMIUIEKCa TUAPOreoJOrnYecKuX
UCCJIeIOBAHUIM Ha KaXKJI0M CKBaKMHE. B 3aBepilieHHH AeTalbHOrO 3Tana MoucKa
MOJ3EMHBIX BOJ MPOBOAAT KaMepalbHYI0 00pabOTKy MaTepHalioB IOJIEBBIX
TUIPOTE€OJIOTMYECKUX ~ MCCIEOBAaHUM W COCTaBIAIOT oOT4eT. B wurore
MEPCHEKTUBHBIE YYACTKHU JOJIKHBI OBITh OKOHTYPEHBI, 1a€TCs MPOTHO3HAs OIICHKA
Ha 3TUX y4acTKax HKCIUTyaTallMOHHBIX 3aacoB MOJA3EMHBIX BOJ M ONpeeNseTcs
UX KayeCTBO, YCTAHABIMBAETCS SKOHOMHUYECKAs IEI€CO00pa3HOCTh JajdbHEHIIeTo
M3Y4YeHHUs] BOJl M MEPCHEKTUBHBIX YYaCTKOB, YKOHOMMYECKAs 11eJ1eCO000pa3HOCTh
ATOTO U3yUYECHUS.

MeTonbl pa3BelKH MoA3eMHbIX Boj. llocnme Toro kak mnpoBeaeH MOUCK
MOJ3EMHBIX BOJ W JaHa IMOJIOKUTENIbHAsI MPOTHO3HAs OLEHKA MEepPCIEeKTUBHBIM
y4acTKaM, IIPOBOJUTCS pa3BeJKa MECTOPOXKIEHHUS MOA3eMHBIX BOJ. OHa OOBIYHO
COCTOUT MX TPeX CTaJuii: MpeABaApUTEIbHOM, IETANbHON U 3KCIUTyaTalliOHHOM.

[IpenBaputenbHas pasBenka. llpenBaputenbHas pa3Benka uMmeeT ocoboe
3HaYEHUE B OOIEH TEXHOJOTMYECKOW CXeMe MOMCKOBO-pa3BeAouyHbIX pabor. Ha
ATOM OJTale BBINOJHACTCA P CIOXKHBIX 3aJady: HM3y4eHHEe OCOOCHHOCTEN
TUIPOTEOJIOTHYECKUX YCIIOBUU BBIIBUHYTHIX MOJ pa3BEAKY MNEPCHEKTUBHBIX
YY4aCTKOB U OCOOEHHOCTEH HUX TEOJIOTHYECKOTrO CTPOCHUS; KOJUYECTBEHHas U
KaueCTBEHHAsl OLICHKAa HMCTOYHHKOB (DOPMHUPOBAHMS 3aMacoB MOJA3EMHBIX BOJ Ha
TEPPUTOPUM TIPEABAPUTEIBLHON pa3BElKH; YTOYHEHUE THUAPOreOJOrHYeCKUX
napamMeTpoB Ha PAa3BEIOYHOM YYaCTKE MECTOPOXKICHUS TOA3EMHBIX BOJ,
OTpeJIeICHHEe METOJa OLIEHKM pPa3BEJaHHBbIX 3alacoB M OOOCHOBAHHE PacUETHOMU
CXeMbl; 00OCHOBaHME CaMOW palMOHAJIBHOW CXEMbl YCTPOHCTBa BOA03a00PHBIX
y3JI0B 11 MMEIOIIUXCS TEXHUKO-DKOHOMHYECKHUX U THAPOT€OJOTUYECKUX
yCIIOBUI; MpeIBapUTEIbHAs MPOTHO3HAS OLEHKA BIUSHUS 0TOOpa MOJ3EMHBIX BOJI
Ha OKpPYXKalIlyl Cpeay; oOmnpelneileHue obmero odbemMa M OIEHKA
HKCIUTyaTallMOHHBIX ~ 3alacoB MOJA3EMHBIX BOJA B IIpejeliax TEeppPUTOPUU
pa3BeI0YHOI0 y4acTKa.

JHetanbHas pa3Benka. Ha cranuu netanbHOM pa3BeIKH THIPOreOIOrMUECKHe
paboThl MPOBOJAT TOJBKO Ha y4YacTKaX, Ha3BaHHBIX HaubOoJjee paluoHAIbHBIMU
JUISL TIPOMBIIINIEHHOTO MCHOJB30BaHMS MO JAHHBIM IpEABApPUTEIBLHON pa3BelIKH.
Ha yuwactkax, TIe TUIaHUPYETCS CTPOUTEIBCTBO BOJI03a0OPHBIX  Y3JIOB,

88



AKCILTYyaTallMOHHBIE 3arachl MOJ3EMHBIX UCTOYHUKOB JOJIKHBI ObITh Pa3BE/laHbl C
TOYHOCTBIO, TTO3BOJISIONIEH MOJCYUTATH 3amachl Ha OJMMKANIIUKA NEepUoJ C y4eTOM
3agaHHOro kosmuectBa Bonabl mo kareropusMm Cl, B, C. Ha nepcrnektuBy
BBISIBJISIIOTCS 3aI1achl C OLEHKOW He HMXke kareropuu Cl.

OKcIulyaTallMoHHas _ paseejka. llocine geTalbHOM  pa3BeIKU  HU3YUYCHHE
MECTOPOXKACHUN MOJ3EMHBIX BOJ LIEJIECO00PA3HO MPOJOJIKUTH UCCIIEI0BAHUAMU
Ha CTaJIuH NPOMBIIUIEHHOTO OCBOEHHUs. J[JIsl 3TOro B nepuoj 3KCIuTyaTallii BOJ Ha
y)K€ JIeUCTBYIOIIMX BOJ03a0OpHBIX y3JaX TMPOBOASAT AKCIUTyaTallMOHHYIO
pa3Benky. OCHOBHBIE 3aJlauM: CTAllMOHAPHBIA HAI30p Ha BOA03a00pPHOM ydacTKe
3a PEeKUMMOM OHKCIUIyaTalluu BOJ, T. €. JONYCTUMOE MOHM)KEHUE YpPOBHS BOI U
IeOUT  BOA03a0OPHBIX  CKBAXKMH;,  H3y4yaloTcsd  ycloBHs — (OpMUpOBaHUS
JIENPECCUOHHON BOPOHKM BOJ| Ha TEPPUTOPUU BIUSHUSA BOA03a00OPHOTO
COOPYKEHUS; MCCIEAYIOTCS WM3MEHEHUs KadecTBa BOJBI B pa3pe3e I'OJOBOIO U
MHOTOJIETHETO HCITOJIb30BAHUS; YTOUHSIOTCS THAPOrEOJIOTHYECKHE IAPAMETPhI
MPOAYKTUBHOI'O  BOJOHOCHOIO TOPU30HTA; PEryJsIpHO  MEPEOLIEHUBAIOTCS
AKCILTYyaTallMOHHBIE 3aMachl MOJI36MHBIX BOJI C BOBMOXHBIM IEPEBOJIOM UX B OoJee
BBICOKYIO KAaTErOpUIO; HU3YYalOTCS TEXHOTCHHBIE ITPOLIECCHI, KOTOPBIE MOTYT
OKa3bIBaTh OTPULIATENBHOE IEMCTBUE HA OKPYKAIOLIYIO CpEey sl IJIAHUPOBAHUS
3AIIMTHBIX MEPONPHUATUN; C UEIbI0 YTOYHEHHUS TEXHHUYECKOTO COCTOSIHUS
MPOBOJUTCS TMATHOCTHKA 3KCIUTYyaTallUOHHBIX CKBAKUH U (PUIBTPOB; TPOBOAUTCS
JOTIOTHUTENIbHOE HCCcleoBaHue (DJIAHTOB MECTOPOXKICHMN NJisi MpUpalleHHs Ha
B0J/103a00pHOM y4YacTKE KCIUTyaTallMOHHBIX 3allacOB; POBOJUTCS CPABHUTEIbHAS
OLICHKA JaHHBIX pAa3BEJKH U II0OKa3aTeJIed »OKCILIyaTallMd i1 aHalau3a WU
UCIIOJIb30BaHUSl HMHQOpMAalMM B  COBEpPUICHCTBOBAHMM METOJOB  Pa3BElIKH
MECTOPOKICHHI, KOTOPbIE HAXOASATCS B AHAJIOTUYHBIX YCIOBUSX.

BUBJIUOTIPA®UYECKUN CIIMCOK
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9KOJIOT'MYECKOE COCTOSSHUE YEPHOBBLJIBCKOM 30HBI
OTUY/KIAEHUA YETBEPTDH BEKA CIIYCTAA

I'ycera K.b. (3UC-1-10)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl I1b u 3UC Xopzosa JL.U.
Boarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamve paccmompeno cospemennoe sxonoeuveckoe cocmosnue HepHobwiibCKol 30HbI
omuyocoenus u AIC, uznoscenvl kpamkoe obocnosanue cmpoumenvcmea HEK Apka u npobne-
Mbl, CONPOBOICOAIOUUe npeobpaszosanue obvekma Yxpvimue 6 dKo102udecku Oe30nacHy Cuc-

memy.

Knrouesvie cnosa: 3ona omuyscoenus, paouoakmusHocmo, Ykpvimue, Apxa.
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YepHOOBUTBCKASI 30HA OTUYXKICHUS — PEKUMHBIN 00BEKT CO CBOUMU aJIMUHU-
CTpaluei, OXpaHoi U crenuaaibHbIMU CiTyk0amu. [locTyn Tyna orpaHuyeH, a Jes-
TEIBHOCTh CTPOTO PETJIaMEHTHPYETCS. 3€MJIM 30HBI OTYYKJCHHSI U 30HBI Oe3yc-
JIOBHOTO (00s13aTE€IBHOT0) OTCEJICHUS BBIBEJICHBI U3 XO3SIICTBEHHOTO MCIOJIh30Ba-
HUSI, OTPAXJIEHBI OT COCEAHUX TEPPUTOPUIN U MEPEBEACHBI B KATETOPUIO pagualiu-
OHHO-OTACHBIX 3€MeJib. MECTHOCTh BKIJIIOUAET B c€0sl pa3iuyHbIC JaHIIIadThHI:
MONMEHHBIC JIOJIUHBI, HAJAIONMEHHbIE TePPAChl, BO3BBIIICHUS U IIOCKUE PAaBHUHBI.
o aBapun 1986 roga 30% TeppuTOpUN COCTABISAIN CEIbCKOXO3SIMCTBEHHBIE YIO-
1bst, okosio 10% — HacelleHHbIC MYHKThI, TPOMBIIIJICHHBIC 30HbI, IOPOTU U KOM-
MyHUKauu. OKOJIO MOJOBUHBI BCEN TEPPUTOPUHN NMPUXOAUIOCH Ha OO JiecoB[1].
PanuanmonHbie yCIIOBHS 30HBI OTUYXACHUS PA3HOOOPA3HbI U U3MEHSIOTCS B 3aBU-
CUMOCTH OT PacCTOSHUS J0 HMCTOYHHMKA BbIOpoca. Hambonee paamanuoHHO-
OMacCHOM TeppuTOpUEH sBIIsIETCS MpoMIuioniaaka Yepuoowsuibekoit ADC. Bricokue
YPOBHM HMOHU3UPYIOUIETO HW3JIYYEHUsS OOYCIIOBIEHBI 3arpsi3HEHUEM TEPPUTOPUU
(dbparMeHTaMH SIIEPHOTO TOIUIMBA, BBIOPOIIEHHBIMU B3PBHIBOM U3 peakTopa. Ha
TeppuTopusix B mipeaenax 10-kM 30HbI MOIIHOCTh JA03bI OO0JYyUYEHHUSI COCTABIISIET OT
20 mo 200 mMkP/gac, miaoTHOCTH 3arpsi3HeHus Mo4Bbl coctanisieT 20-4000 kbx/M2.
OcHOBHas 4acTh PaJUOAKTUBHOCTH CKOHIIEHTPUPOBAHA B BEPXHEM CJIO€ MOYBHI U
MOJACTHIIKE ¥ 00YyCIIOBJIEHa aKTUBHOCTHIO 11e€3us-137 u crponIusa-90. Heooxoaumo
OTMETHUTh, YTO 3a MMOYTHU TPH JECATKA JET paJualliOHHAas CUTYyalusl Ha TEPPUTOPUHU
30HBI CYIIECTBEHHO YJy4IIWiIach. MOIIHOCTh J03bl Ha IOBEPXHOCTU IOYBBI
yYMEHBIIIUIACh B COTHH pa3. Ha ydacTkax, rie Obljia mpoBeieHa Je3aKTUBAIMs, pa-
JTUAIMOHHBIN ()OH YMEHBIIIUIICS Ha ABA-TPH MOPSIKA.

Hanuuue pannoakTUBHBIX BEIISCTB B IMOYBAX OOYCIIABIMBACT 3arps3HEHUE
IPYHTOBBIX BOJI, OTKPBITHIX BOJIOEMOB, a TaKXK€ MPU3EMHOTO CJIOS aTMOC(]EpHI.
[TapameTpsl 3arpsi3HEHUS] STUX KOMIIOHEHTOB OKPY>KAIOUIEH CPebl HAXOAATCS MO/
MOCTOSSHHBIM KOHTpoOJeM. Ha naHHBI MOMEHT 3arpsi3HEHHUE BO3AYyXa 30HBI OTUYXK-
JCHHS CYILIECTBEHHO HU)KE€ YCTAHOBJICHHBIX MpeAesoB[2]. 3HauUTENbHBIE TEPpPHU-
TOpPHUM 30HBI YXe 0oJjiee YETBEPTU BEKa JIUIICHBI YeoBeYeCKoro BiausHus. [Ipu-
poaHas cpena, OCTaBlIeHHass B OTHOCUTEIbHOM CIOKOWCTBHUM, Hayalla BOCCTaHAaB-
JIMBaThCSl, CTUPAs CIEJIbl YEJIOBEYECKOrO MPUCYTCTBUS. B HacTosiee BpeMs 3Ko-
JIOTUYECKOE COCTOSIHUE JIECOB OIPENENSIETCS MPEUMYIIECTBEHHO HEpaguallMoH-
HbIMU (akTopamu. JIOMHHUPYIOT COCHOBBIC Jieca, XapaKTEpPHBIC IJI IMEeCUYAHBIX
noyB. JIMCTBEHHbIE Jieca MPOU3PACTAIOT HA MOA30JUCTBIX MOYBAX BOJOPA3JIEIIOB,
Ha JIECCOBO-JEPHUCTHIX BO3BBIIICHHOCTSAX. YYacCTKM CTaporo Jieca COCTaBIAIOT
YeTBEPTh OOIIEH TIUIONIaAu JIECOB, a B IIEJIOM IpeobiaatoT MOJIOJbIE U CpeHe-
BO3PACTHBIC HACAKCHUS. Y X0]1 YeJIOBEKa 0JIAarOTBOPHO CKa3ajcs U JJIsl >KUBOTHO-
ro mupa. Mcue3nu win COKpaTUId CBOKO YHMCIEHHOCTH BHUIbI, KOTOPHIE 3aBUCEIIH
OT 4eJoBeKa, — OeJIble aucCThl, TOMOBBIE MBIIIIH, KOIIKH, COOAKH U T. M. [IpomMbI-
CJIOBBIC K€ BHUJIbl — KOMBITHBIC, 00OPHI, BOJKH, JHCHI, 0APCYKHU, BBIIPHI, TETEpe-
Ba U MHOTHE JIPYTHU€ — JOCTUTIIA MPEAEIBHO BEICOKOW YHUCIEHHOCTHU: UX CTOJBKO,
CKOJIBKO MOXET MPOKOPMUTH JlaHHAs TeppuTopusi. BoccTaHaBIMBAECTCS YUCIICH-
HOCTb PBICH, BIIEPBBIC 32 COTHIO JIET MOSIBUJICA MEIBEb. B 30HE OTUYXJI€HUS CIIO-
KUJIACh OJIHA U3 CaMbIX KPYITHBIX Ha YKpauHE IPYNIHUPOBOK OEIOXBOCTOTO OpJia-
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Ha, THE3JIATCA CepbIe KYpPaBIU, MOSABHINCH JABa BHUJa JieOeaeH, YepHbIN aucT, CeMb
BUJIOB COB, BKJIIOUas (puiMHA. YHHKaNbHA (hayHa JETYyYHX MBIIIEi: BCEro Hacuu-
ThIBaeTcs 13 BUJIOB PYKOKPBUIBIX, MpuueM Bce — U3 KpacHoil kHUTH YKpauHbI.
Hakonen, B 1998 roay B 30HY 3aBe3nu jotaaeit [Ip:keBaibCkoro — OJIMKaMIInX
POJICTBEHHUKOB JIUKHUX JOMajel (TapnaHoB), B ICTOPUYECKUA HEAABHEM MPOILIOM
obutaBmux B [lonecbe. OHM MPKUINCH U TAKXKE YBEJIMYMUIU YUCIEHHOCTh. Pac-
cyxkzaas 0 OyaylieM 30Hbl OTUYXKIEHUS, CIEAyeT YNOMSHYTh TakKe O COCTOSHHH
camoit HADC. O6bexT YkpsoiTue (Capkodar), mOCTpOSHHBIN HaJl Y4ETBEPTHIM dHEP-
ro0J0KOM, MOCTENEHHO pa3pymaercsi. OmacHOCTb, B Cily4yae €ro oOpyleHus, B
OCHOBHOM OMpeJieNsieTcss 00beMOM PaJMOaKTUBHBIX BEIIECTB BHYTPHU YKpbITHUs. [10
ouIMaNbHBIM JIaHHBIM, 3Ta IUdpa gocturaet 95 % oT Toro KoiauvecTBa, KOTOPoe
ObLJI0O Ha MOMEHT aBapuu. Eciiu 3Ta olleHKa BepHa, TO pa3pylIeHUE YKPBITUS MO-
XKeT mpuBecTd K MacimtabHbiM BeiOpocam [3]. Komnanun NOVARKA, coBmecT-
Hoe mpennpuarre gpaniry3ckux kommnanuit Vinci Construction Grands Projets u
BOUYGUES, B 2007 rony noanucanmu ¢ YepHoosuibckoit ADC KOHTpaKT Ha pea-
mu3anuio npoekra «Hoseiil Oe3omacHbiit KoH(paiiHMeHT». CTpOUTCS Tak Ha3blBae-
Masg Apka, 3alIUTHas 000JI0UKa, KOTOpask HAaKPOET COBPEMEHHBIA OOBEKT YKpBbI-
tie. OcHOBHasg (QyHKIUS ApPKH 3aKJIIOYAaeTCs B OIPAaHUYEHUU PaACIPOCTPAHEHUS
PaAMOAaKTUBHBIX BEIIECTB, KOTOPbIE HAXOAATCSA B 00BbEKTE YKpPBITHE. DTO YCIOBUE
JIOJI’KHO BBITIOJHATHCS, KaK B YCIOBUSIX HOPMAaJIbHOM SKCIUTyaTalluu, TaK B Cly4yae
aBapum (pa3pylleHue cyiecTByromero oobekra Ykpoitue). [lo mpoexty HOBoe
coopykeHue Oyner sKciutyaTupoBatbes Ha npoTskeHuu 100 ner. OcoGeHHOCTh
COOpY)KEHUSI HOBOTO capkodara B TOM, YTO OH CTpOUTCs Ha paccTosiHuu 180 mert-
POB OT 00BbEKTa YKPBITHE, YTO MO3BOJISIET CHU3UTh OOJyYeHue NepcoHania, 3aaei-
CTBOBAaHHOT'O Ha CTpOUTEIbCTBE. sl cTpouTeNbcTBa OblIa CO3/aHa CHelalbHas
mwiomaaka. [locne 3aBepiieHust Bo3BeieHUs ApKU €€ HaIBUHYT, IPUMEHSS CIIEH-
albHbIE MEXaHU3Mbl, Ha CYLIECTBYIOIIUNA 00beKT YKpbiTHe. KoHdaltHmeHT a07-
eH OBITh BBEJEH B JKCIUTyaTanuio K 15 oxtsa6ps 2015 roma (mata okoHYaHUs
KOHTPAKTa), HO CPOKH 3aBEPIICHHS €ro CTPOUTENHCTBA HEOJHOKPATHO CJIBUIa-
JUCh, B TOM 4HUCJe U3-3a npodiieM ¢ puHaHcupoBanueMm. Eme oxHa 3amepxka B
CTPOUTENBCTBE MOKET CTaTh KPUTUUHOM: MPENIETbHBIA CPOK IKCILUTyaTalluu 00bEK-
Ta YKpbITHE 3aKkaHunBaeTcs B 2016 roay. Yrposa paspylieHus ctaporo capkodara
peanbHa. Hanmpumep, 12 ¢eBpans 2013 roga HECKOJIBKO HaBECHBIX IIUT OOBaIH-
JUCh HaJ MAIIMHHBIM 3aJI0M 3HeproOioka. PaGoTsl o cOOpyKEeHUIO HOBOTO cap-
Ko(ara ObUIM 3aMOPOKEHBI HA HE/EII0, MOKa (PpaHIly3CKUE CTPOUTENIN He yOen-
JUCH B 0€30MaCHOCTH UX MPOOJIKEHUS.

CHsATHE CTaHIMU C JKCIUTyaTallid M JIEMOHTaXX YETBEPTOr0 SHEProOsoka 3a-
miaHupoBaH kK 2065 rogy. K ToMy MOMEHTY JTOJKHBI ObITh TPOU3BEAEHBI MOJIHBIN
JEMOHTAXX PEAKTOPHBIX YCTAHOBOK, OYMCTKA IJIOIIAKA U 3aXOPOHEHUE TOILTUBO-
cozepxkaimux MarepuanoB. Kak uMeHHO 3TO OylneT MpOUCXOAUTh, TTOKA HEMOHST-
Ho. Ha caiite I'CI1 «YepHoObuabckast ADC» cO CChUIKOM Ha MEXAYHAPOJIHYIO KO-
OpPAVHAIMOHHYIO TPYIIY SKCIEPTOB OOBSICHSAETCS, YTO MOKa pa3padaThiBaTh CTpa-
TEruio MO U3BJICYEHUIO TOIJIMBA «HEIEeIecO000pa3Ho, MOCKOIbKY MOT'YT TOSIBUTHCS
0oJiee coBepILIEHHbIE U O€30IaCHbIE TEXHOJIOTUU 00paIIeHs ¢ BBICOKOAKTUBHBIMU
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PaguOaKTUBHBIMU OTXOJAaMMU». PEIEHO OTJIOXKUTH MU3BJIEYEHUE 10 TOIO BPEMEHH,
Korja OyJeT CO3[aHO XPaHWJIWIIE IS OKOHYATEJIbHOIO 3aXOPOHEHHUS OTXOJIOB,
«TO €CTh Ha HECKOJIBKO JecATUIeTui». B onpenenéHHoi creneHu Oyayiiee 30HbI
MO>XHO TPEIBUAETh — OHO OYZET CTPOUTHCA BOKPYT KOMILJIEKCA MPOEKTOB IO BbI-
Boxy YADC u3 sKCIuTyataru U mpeodpa3oBaHui0 00beKTa YKPBHITHE B DKOJIOTH-
yecku Oe3omnacHyio cuctemy[4]. BpemenHass pa3MepHOCTb 3THX MPOIECCOB CO-
ctaBisieT okoyio 60 — 100 ner. Bmecte ¢ Tem oHu 3aTpoHyT He 6onee 10% Teppu-
TOPHUM 30HBI — IPOMBIIIJICHHYIO IUIOIIAJIKy aTOMHOM CTaHUWH, IPUMBIKAIOIIYIO K
Hell ONMWKHIO 30HA M psij careutoB — xpaHwinia PAO «Bekrop» u «byps-
KOBKa», BaXT€HHbIN Topo]l YUepHOoObLIb. OCTaéTcs OTKPHITHIM BOIPOC — YTO JI€NATh
C ocraBlIelics TeppuTopueil. HepemeénHas B TeYeHUE MOCIEIHETO OECATHIETHUS
npoOisieMa ocTaércs akTyalbHOU. PecypcoB miist e€ perieHus, 0COOEHHO KaJIpOBBIX
Y UHTEJUIEKTYAIbHBIX, OCTaéTCs BCE MeHble. HexkoTopsie yuactku Y30 yxke cero-
JHSI TIPUTOAHBI ISl IOCTOSIHHOTO MPOKUBaHMS B3pociioro HaceneHus. Ho ¢ yue-
TOM TOT'0, YTO BOCCTAHOBJIEHUE MHMPACTPYKTYPhl OYIET COMPOBOKAATHCS PSIAOM
JOPOTOCTOSIIIUX MEPONPUATUN (YCUJIEHHBIN paJMallUOHHBIN KOHTPOJIb, CEIbCKO-
XO3SIIICTBEHHBIE KOHTPMEpHI U Mpoyee), Oe30nacHas X035 MCTBEHHAs 1eITebHOCTh
SKOHOMHYECKU HEBBITOJHA. LleHTpanbHbIE ke 4JacTu, BXonasimue B nepumetp 10-
KHJIOMETPOBOM 30HBI, OYJIyT HEMPUTOJHBI JIsl IPOKUBAHUS JIIOJIEH €llle MHOTHUE
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OaHUM U3 KPYMHEUIIUX TMPOMBIIUICHHBIX NPEINpUATUH, 3aHUMAIOIIUX JTUIU-
pytomue no3uuu B PO no Beimycky Ouiodura, TUIOXJIOPUTA HATPHS, TOJIUBH-
HUJIXJIOPUA, PACTBOPUTEIIEH, CHHTETUYECKOW COJISTHOM KHUCIIOThI, TOBAPHOIO XJIO-
pa, KUIAKOW U TBEPAON KayCTHUECKOHN coApbl, yxe MHOro JeT sBisgeTcss OAO «Kay-
cTuk» (061mas yuciaeHHOCcTh nepconana 4300uen.). IlorpebuTensiMu Takod mpo-
OYKUWH BBICTYNarT Bce peruonsl Poccun u ctpansl CHI'. Ilpennpusitue pacno-
JI0’KEHO B MPOMBIIUIEHHON 30HE, OJTHAKO 3a HEW HA PACCTOSIHUU 1,5 KM HaXoguTCs
KUJIOM MAaCCUB C KOJIMYECTBOM >xkuteneil: KpacHoapmeiickuii p-oH. r. Bonrorpan:
200teIC. yein; P.n. Cetnbiii Ap (Bonrorpanckas 06:1.) 251eic. yen.; Ceno bomnbine
Yanypuuku, manbsie YanypHuku: 9Teic. yen. B 3Toit ¢Bs3U 11e/1bI0 JaHHON pabOThI
CTaJIO MCCJIEIOBaHUE BIMSHUSA BellecTB oOpalaromuxcs Ha npeanpustuun OAO
«KAYCTHUK», ouenka Bo3moxkubix UC, pazpaboTka Mep npeaynpexIeHus 1 JIUK-
Bujanuu. s peanuzanuu 1ejid HeoOX0AMMO peluTh cienyromue 3aaadu: 1. On-
pENEIUTh BO3MOKHBIE CLIEHAPUH BO3ZHUKHOBEHUS, PA3BUTHS U BEPOSITHOCTH pea-
JU3aluy aBApUKWHBIX cUTyauui. 2. [IpoBecTr aHamm3 BO3MOXKHBIX MOCJIEICTBUM.

Cornmacho  ®3-116 «O  nOpOMBIIUICHHOW ~ 0€30MaCHOCTH  OMACHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOB» JaHHBIH OOBEKT OTHOCUTCA K 0CO00 OMacHbIM
MPOU3BOJICTBEHHBIM OOBEKTaM, TaK KaK Ha €ro TEpPUTOPUU XpaHATCA U
oOpamatoTcsi  TOproYHMe, BBHICOKOTOKCHYHBIE W  B3pbhIBUYATHIE  BEIIECTBA,
MPEACTABISIONINE OMACHOCTD IS YEJIOBEKA M OKpYKaroUlel cpeipl. AHaIN3 BCeX
(U3UKO-XMMUYECKUX MPOLIECCOB MPOU3BOACTBA, MPOUCXOIAUINX HA MPEANPUIATHH
OAO «KaycTuk» mo3BOJIUI MHE BBISIBUTH OCHOBHBIE (DAKTOPBI, CLIOCOOCTBYIOIIHE
BO3HUKHOBEHHUIO W Pa3BUTHIO aBapuil: |)Hanmuuue S>KUIKOrO XJopa, KaycTHKa,
HaTpa €JIKOr0 TEXHUYECKOrO0, CEpPHOM KHCIOTHI, SBISIIOIIUXCA TOKCUYHBIMU
BEIIIECTBAMHU, CO3/Ia€T yrpo3y BbIOpoca OOJIBIIMX KOJUYECTB OMACHBIX BEIIECTB
Ipy aBapuUHON pa3repMeTu3anuu o0OpYJIOBaHUs; 2)XpaHEHHUE >KHJIKOTo Xjopa
IIpU  TeMmIepaTypax, MOpPEBBILAONMX TEMIEpaTypy WX KHUIEHUS, CO3JaeT
OMACHOCTh MT'HOBEHHOT'O BCKMIIAHMSI TPOJIMBA C OOpa3oBaHMEM MHOTOTOHHBIX
TOKCUYHBIX  O0JIaKOB, CIOCOOHBIX paclpocTpaHsATbCd B  arMocdepe Ha
3HAYUTENbHBIE PACCTOSHMS; 3)NOBBILIEHHE KOPPO3UOHHOM aKTUBHOCTH XJopa B
MPUCYTCTBUM BJIard CO3JAaeT OMACHOCTh O0O0pa3oBaHUsl CBUILEH B 000pYyIOBaHUMU.
4)HaKOIJIEHHE TPEXXJOPUCTOTO a30Ta B E€MKOCTHOM OOOpYJOBaHUHU CO3/IAET
OMAaCHOCTh B3pPBIBOB BHYTPHU XJIOPHBIX TAHKOB C MOCIEAYIOUIUM UX Pa3pyLICHUEM;
5)BbIcOKME KO3 (GULIHUEHT TEeMIEpaTypHOTrO pacCUIMPEeHHs] XJopa CO3/aeT
OMACHOCTh pa3pylIeHUs] TPyOONPOBOJOB MPHU 3alUPAHUU B HHUX JKHMJIKOTO XJIOPA;
6)HeHanexHOCTh y3ia noacoeaunenus XL k cramuoHapHbIM TpyOONpoBOAaM
CO3JaeT YIrpo3y BbIOpOCa OMAacHBIX BEIIECTB; 7)HECOBEPIIEHCTBO 3alOpPHOM
apMaTypsl CO3JaeT JOTIOJIHUTEIIBHY IO OMAaCHOCTh pasrepMeTH3aluu
o0opyaoBaHusi. BTopeiM HalpaBiIeHUEM HCCIEIOBAaHUN CTajao OIpejeseHHe
HaWXy[IIIUX CLIIEHApPHEB BO3HUKHOBEHHWS, PA3BUTHS W BEPOSATHOCTU pealv3aluu
aBapuil.

1. Hanxyamuii cieHapuii Ha IpUMepe YTeYKH XJIopa

opaxkenue moaeit C1. Pasrepmernszanus TaHka ¢ XJa0poM. Xjop o6siagaer
CUJIBHBIM TOKCHUYECKHM U pa3ApaKarolIuM JEHCTBHEM Ha Irja3a U OpraHbl JbIXa-
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Hus. [Ipu BObIXaHMM BBI3BIBACT CYIOPOXKHBIN, MyUUTEIbHBIN Kamienb. B ciayuasx
€CJIM coZiepKaHue Xjopa B Bo3ayxe cocrasiseT 0,1%, To MOXKET HaCTYIIUTh OCTPOE
OTpAaBJICHUE, MMPOUCXOJUT CIA3M TOJIOCOBBIX CBS30K, oTek Jerkux. [IJIK xmopa B
BO3JyXe pabounx moMmemieHHit 1 Mr/M’, B aTMOC(EpPHOM BO3IyXe HACETCHHBIX
MECT MaKCHMAaJIbHO pa3oBast - 0,1 Mr/ M°. MHHHMAJIBHO OLIyTHMAasi KOHICHTPALIHS
x10pa — 2 Mr/M’. BO3MOXHOE KOTHYeCTBO ITOrHOMINX cpey mepcoHana — 112 gei.

Ilpu nuxkeuoayuu aeapuii ¢ BLIOPOCOM XJIOpA: HU30JUPOBATH OMACHYIO 30HY,
yIaduTh U3 Hee JIOJEH, JNep:KaThbCsl MOABETPEHHOM CTOPOHBI, M30eraTh HU3KHUX
MECT, B 30HY aBapuu BXOAUTH TOJBKO B 3alIMTHOMN onexae. HemocpeacTBeHHO Ha
MecTe aBapuu U Ha yaanenuu 10 500 MeTpoB OT MCTOYHUKA 3apa’keHHs], pabOThI
MIPOBOJSAT B H30JHpyromKX nporuBoraszax: MII-4, WUII-5; neixaTtenpHbIX ammapa-
tax: ACB-2, JIACB u cpencrpax 3amutsl koxu (JI-1, O3K u np.). Ha paccrosinun
6onee 500 MeTpoB OT oyara, rje KOHIIEHTpalUs XJIopa pe3KO MOHMXKAETCs, Cpe/l-
CTBa 3aIMThl KOKH MOYKHO HE WCIIOJIb30BaTh, JJIS 3alIUThl OPraHOB JABbIXaHUS HC-
MOJIb3YIOT MPOMBIILJIEHHbBIE MPOTUBOTa3kl ¢ KopoOkamu mapok: A, B, BK® u np.

Heumpanuzyiom xiop cnegyromyuMH pacTBOPAMMU:

- 5%-HBIM BOJHBIM PacTBOPOM KAJIBIMHUPOBAHHOW COJbI, 2 BECOBBIE YACTH
COJIbI PacTBOPSIOT MPH MEPEMEIINBAHUY C 18 YacTaMH BOJIbI;

- 5%-HBIM BOJHBIM PacTBOPOM €JKOr0 HATpa, 2 BECOBBIC YACTU €JKOr0 HATpa
pPacTBOPAIOT MpU MepeMeIInBaHuu ¢ 18 yacTsiMu BOJBI.

[Ipu yteuke razooOpa3HOro xjopa Uisl MOTalleHUs MapoB PaCHbUISIOT BOAY.
Hopwma pacxona Boasl He HOpMmupyeTcs. [Ipu paznuBe KUAKOro XJI0pa MECTO pas3-
JIMBA OTPa)KJar0T 3€MJISIHBIM BaJIOM, paCTBOPOM KaJbLIUHUPOBAHHOUN COMABL, €AKOTO
HaTpa, 1100 Boaou. Jlyisa 0b6e3BpexkuBaHus 1 TOHHBI )KHMJIKOTO XJ0pa HEOOXOJIUMO
0,6-0,9 Tonns! Boabl win 0,5-0,8 TOHHBI pacTBOPOB. g HeWTpanu3auu 1 TOHHBI
KHUJKOTO XJopa HeoOXxoanumo 22-25 ToHH pacTBOpoB wiH 333-500 ToHH BOAkI. JlJs
pacnbUIEHUsI BOABI WM PacTBOPOB IIPUMEHSIOT ITOJIMBOMOEYHBIE U MOXKapHBIE Ma-
mnHbl (AL, TIM-130 u 1p), a Takke TUAPAHTHI U CIIELICUCTEMBI.

Iopaxkenue groaei coastHol kKucaoroi (C2) HacTynaeT MHraJIUIMOHHO U B
pe3ysibTaTe BO3ACHCTBUS Ha KOXKY, CIM3UCThIe 000s104Kku. [Ipu BapIXaHWU MapoB:
XpHUIibl, 60J1b B TpyaH, achukcus. B TskenapIx ciiydasix oTek Jierkux. Bo3mokHoe
KOJIMYECTBO MOCTPAAABIINX CPEAUN NEPCOHANIA — 43 yel.

TpeTbuM HampaBjieHHEM B padoTe cTajia pa3padoTka mnpeanoJjaraemMbix
MeponpusaTuid mo npeaynpexaenuro YC. /[ns peuieHus 3agad no CBOEBPEMEH-
HOMY MNpenynpexiacHuto u JukBupanuu YC, cTanu Clenyroolue MEpONpHUATHS:
1)KpyriiocyTouHOE JAEKYPCTBO AMCHETYEPCKOW M HMHKEHEPHO-TEXHUYECKOU
ciyx0; 2)mpoBeieHre KOHTPOJIA 32 COJEPKaHUEM B MCIPABHOM COCTOSTHUU: 000-
pyIOBaHUs, TPyOOIIPOBOIOB, MPEJOXPAHUTEIBHBIX YCTPOUCTB, CUCTEM aBapUMHON
BEHTWJIALIMHU, CPEJACTB CUTHAIIM3ALNN, CBSA3M U OINOBELICHHS B LIEXaX U Ha IpUIIe-
rarlonx TepPUTOPUsX; 3)IpOoBe/IEHHE TPEHUPOBOK MO JEHCTBUAM NEpCcOHaIa 00b-
€KTa B aBapUHHBIX CUTYalUAX B COOTBETCTBUU C MJIAHAMH CIIYXObI MPOU3BOJICT-
BEHHOT'O KOHTPOJIs1; 4)KOHTPOJIb BBINIOJHEHHUS IJI1aHA-Tpaduka NpopuiIaKTUIECKuX
pabot, coOmtojeHue  0€30MacHOCTH  MPOBEACHUS  PEMOHTHBIX  paboT;
S)nonnepkaHre B MOCTOSSHHOM TOTOBHOCTH aBapUITHO-TEXHUYECKUX (popMupoBa-
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HUW W ACXKYPHBIX OpuTaj riaBHBIX crienuanuctoB. B coorBercTBUM ¢ D3 No 68 —
@3 ot 21.12.94r. «O 3ammte HaceneHus u tepputopuid oT YC npupoaHOTO U TEX-
HOoreHHoro xapakrtepa» u IloctanoBnenus [IpaButensctBa oT 10.11.96r. Neo 1340
«O mopsaKe CO3MaHUS U UCTOJb30BAHUS PE3EPBOB MaTEpUANIbLHBIX PECYPCOB IS
mukBuganu YC NpUPOAHOTO U TEXHOTCHHOTO XapakTepa» Ha MNpeANpUsITHU
JIOJDKHBI OBITH CO3/IaHBI PE3EPBBI MATEPUAIBHBIX U (DMHAHCOBBIX PECYPCOB B 00B-
eMe 3-x qHeBHOro 3amnaca. OAO «KaycTuk» OTHOCUTCS K 3KOJIOTUYECKH OMMACHOMY
MIPOU3BOJICTBY, TPEOYIOIIEMY TOCTOSHHBIM KOHTPOJb, KaK CO CTOPOHBI TEXHOJO-
TOB, TaK U CO CTOPOHBI BCETO MPOU3BOJCTBEHHOTO IEpCcoHata MPEeANpPUITHUSI, HE
3HaHUE pabOTHUKAMHU (PUBHKO-XMMUYECKUX CBOMCTB OOpAIAIONIUXCS BEIIECTB,
BJIEYET 32 COOOM MAacCOBYIO THOENb JIIOJICH U JdaXKe IKOJOTHUYECKYI0 KaTtacTpody.
[ToaTOoMmy, NTydiiie mMpeyCMOTPETh U NMPEAYIPEAUTh, YeM €€ TOMYyCTHUTh.
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Bousrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

IIposedena oyenxa usmeHneHuil cmaburbHocmu pazeumus e6sa3a menaxkoaucmuozo (Ulmus
parvifolia).e scunvix keapmanax 60.1U3U NPOMBIULIEHHO20 NPEONPUAMUSL C PA3TUYHBIM YDOBHEM
MEXHO2EHHOU HA2PY3KU. Yemanosneno, umo yxyouieHue 3K0102Uu4ecko2o COCMosHUsL ypoocpeobl
obycnosiusaem CHudNCeHue cmadbulbHocmu passumus 6sa3a meakoaucmuoeo (Ulmus parvifolia),
oyeHugaemoe no geruduHe GIyKmyupyrouen acumMmempuu iucmogou niacmuHKU.

Knrouesvie cnosa: Ulmus parvifolia., anmponozennas nazpysxka; cmabuibHOCMb pa3eumusl,
daykmyupyrowas acummempusi.

CocTosiHMEe KOMIIOHEHTOB TMPUPOJBI  SIBIAETCS BaXKHBIM  HHAUKATOPOM
KadyecTBa TOPOACKOW cpenbl. [[ns WX OLEHKM YacTO HCIOJIB3YIOT IPEBECHBIC
dbopmbl pacteHuil. Tak, Tpu aHTPOTIOTEHHBIX BO3JICHUCTBUSIX B JTUCTHAX JPEBECHBIX
pacTeHU MPOUCXOIAT MOPGOJIOTHYECKUE U3MECHEHHS (TOSBJICHUE aCUMMETPHH,
YMEHBIIICHHE IUIOMIaJAN JIUCTOBOM IUIACTUHBI M 1Ip.). Mopdonoruueckue
W3MEHEHUsI BBHICTYNAIOT B KAYECTBE OMOJIOTMYECKHUX MOKa3aTesIe, KOTOPhIC ar0T
BO3MOXHOCTbh IMOJIYYUTh UHTETPAIBHYIO OLIEHKY KadyecTBa ropojckor cpenabl. 1o
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MHEHHIO uccienoBareneit 3axapora B.M., Menexosoii O.I1.[ 3,4 | u ap. Haubomnee
MPOCTBIM M JIOCTYMHBIM CIIOCOOOM OIIEHKH CTA0WJIBHOCTU Pa3BUTHS SKUBBIX
OpraHU3MOB SIBISIETCS METOJl  OIpeeIeHUs BEJIUYUHBI  (QIYKTYyHpYIOLIEH
acCUMMETpHUH OulaTepaibHBIX MOP(HOIOTHUECKUX MPU3HAKOB.

Lenbio gaHHOTO HMCClieOBaHUs Oblila OIIEHKA KauyecTBa TOPOJICKOM cpefpl 110
GbaykTyupyroneil aciMMETPUM JTUCTOBBIX IUIACTMHOK BBICHIMX pPACTEHHUM - Bs3a
MenkonuctHoro (Ulmus parvifolia) BOMM3M TPOMBINIIEHHOTO IMPOW3BOACTBA.
HccnenoBanre MNpoOBOAMIOCH COTNIACHO «MeToInYeckuM peKoOMEHAAIUsIM 10
BBITIOJIHEHUIO OIICHKM KadecTBa CpeIbl MO COCTOSHHUIO HUBBIX CYILIECTB» IO
3axapory B.M [3]. B kauecTBe OMOMHIMKATOPHOTO BHJa HAMH OBLIA B3STHI
JUCTOBBIE MJIACTUHKH Bsiza MenkonuctHoro (Ulmus parvifolia). Ornenka kadyecTBa
TOPOJCKON Cpeabl METOJOM (IYKTYHUPYIOIIEH aCUMMETPUHU OCyIlecTBisuiach B 10
Toukax jkwioro kBaprtaia CoBeTckoro paiione r. Bomrorpanma yin. KpenwibHas
130,117,113,109,107, yn. Koumykropckas 116, yia. VYuumrensckas 112, yim.
[lodepckas 112, yn. 3emmemepnas 114 u yn. Jloktopckas 118 B pailione
dbynkimonupoBanus npomeiuieHHoro npeanpusatus OO0 «BOJIMA».

[Inan uccnenyemMoro *WIOro KapTaja M PacloJOKEHHE BBIOPAHHBIX TOYEK
Mpe/ICTaBlICHbl HA pUCYHKE 1.

" J .

F I

Puc. 1. [1nan uccnemyemMoro Kmioro K

v, ¥

BapTajla U pacroJio’KeHUEe BEIOPaHHbBIX TOUEK.

Hccnenyemsiit xxunoit kBaptail CoBETCKOro paiioHa B 3HAUUTEIBHOMN CTEIICHU
MOJIBEpraeTcsi aHTPONOIeHHON Harpy3kd THUIICOBOro mpousBojcTtBa OO0
«BOJIMA» u 1ipu 3TOM MOMNAJIACT B €r0 CAaHUTAPHO-3AIIUTHYIO 30HY, PACCTOSIHUE
OT TPaHUILIbl TPOMBIIIJIEHHON TIOMIAJIKHU 10 KUJION 30HBI COCTABIISET BCETO OKOJIO
15 meTpoB. OTOOp TUCTHEB MPOU3BOAMIICS C ICCATH TOUCK B JKHIIOM KBapTaje 1mo 1
IepeBy B Kaxkaou Touke. Beero Opu10 nccnenoBano 100 TMCTOBBIX IJIACTHHOK Bs3a
MenkonuctHoro (Ulmus parvifolia). [ns onpenenenuss Qiaykryupyromiei
aCUMMETPHUHM JIUCTOBBIX IIJIACTUHOK Bs3a MenkoiuctHoro (Ulmus parvifolia)
MEpBOHAYAIBLHO BBIUMCIISATIACH BEJIMYMHA ACUMMETPUU JINCTOBOW IUIACTUHKHU IJIS
KaXJ0T0 MPU3HAKA, 3aTE€M BBIUMCIISIICA MHTETPAIBbHBIN MOKa3aTelb aCUMMETPUU
JUI. KaKAOro JINCTa, a Ha TMOCJIEAHEM JTane pPacCUUTHIBAICS HHTErpPalibHbIN

96



MoKa3aTeb CTAOMIBHOCTH Pa3BUTHSI JTUCTOBBIX TJIACTUHOK MO KaXKJIOMY JIEPEBY B
AKCIIEPUMEHTANbHBIX TOYKaX. (CTaTUCTHYECKass 3HAYMMOCTh Pa3IUYUid MEXIY
BBHIOOpKAMHU TO BEJIUYMHE HHTETPAIbHOTO TOKa3aTessl CTaOWIBHOCTH DPa3BUTHS
(BeIMYMHA CPETHETO OTHOCUTEIBLHOIO PA3IUYUs MEXKAY CTOPOHAMHM Ha MPHU3HAK)
onpeaensinacb 1no  t-kpureputo  CrhrogeHTa.  Pe3ynbTaThl  BBIYMCICHUU

npejcTaBiIeHbl B TabuIe 1.

Tabmuma 1. Ouenka ka4ecTBa rOPOJICKONM CPEbl MO0 UHTErPATbHOMY TOKA3aTeN0 CTAOMIHBHOCTH
Pa3BUTHSI JUCTOBBIX IJIACTUHOK Bsi3a MesikoucTHoro (Ulmus parvifolia)

N Touku | UHTerpajbHbIii MOKa3aTejJb KayecTBa Banabl
ordopa cpeabl odoutanus (A)

1 0,1308
0,1481
0,1478
0,1582
0,1321
0,1102
0,1768
0,1219
0,1678
10 0,2224
Tabnuua 2. bazanpHas cucTeMa OIIEHKH KadecTBa Cpellbl OOMTaHMSI dKUBBIX OPraHU3MOB IO I10-
Kazarento (GayKTyupyroueil acuMMeTpuu Beiciiux pactenuid (mo A.b. Crpenbuosy, 2003) [5].

O[O0 J|N|Wn | |W(N

<< <i<i<i<i<i<i<I<

bann
1 2 3 4 5
Bce BuabI pacTeHuii <(0,0018 (0,0019-0,0089 0,0090-0,0220 0,0220-0,040 >0,0400

[Ipumeuanue: 1 — 4ucTo; 2 — OTHOCUTENIBHO YHUCTO («HOPMA»); 3 — 3arpsi3HEHO («TpeBoray); 4
— T'PSI3HO («OTIACHOY); 5 — OYECHB I'PSA3HO («BPEITHOY)

Ha ocHOBe 3THX NaHHBIX Ha PUCYHKE 2 TMPUBEACHBI JaHHBIE MHTETPAIBLHOIO
MoKa3aTessi KayecTBa Cpelbl OOMTaHUs IO BBIOpaHHBIM ToukaM B COBETCKOM
paiione 1. Bonrorpana sommzu OO0 «BOJIMAy.

0,25
1 2 3 4 3 6 7 k) 9 10

Hontep Toviek chopa odpasinos

,.
=
[*

KAMeCTED CPe bl 00TAHILA
o
o

MOKASATENE
o
=

HATerpaababIi

=
=3
&

0

Puc.2. UnTerpanbHblii HOKa3aTeslb KauecTBa kxuiioro kBapraia soauzu OO0 «Boamay
0 JICCATH TOYKAM

Ha ocHOBe 3TUX NaHHBIX MOXHO CI€JaTh BBIBOJbI, YTO BCE OOCIEIOBaHHBIE
TOYKH, MPEBHIIIAIOT BETUYMHY ycioBHOM HOpMbI (> 0.0018). Bece mokazarenu co-
OTBETCTBYIOT V OajljlaM MO IIKaJle OLIEHKH KadyecTBa Cpeibl MO BEIUMYHUHE (IIyK-
TYUpYIOLIEH aCUMMETPUH U XapaKTEPU3YIOTCS KaK «OUYEHb TPSA3HOEY - «BPEIHOE.
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Campblii BbIcOKHMI nokazarenpb HaOmoaaetcst B Touku Nel0 Jlokropekas 118 (0,2224
B CpPE/JIHEM), CaMblii HAUMEHBIINN NOKa3aTellb 3aUKCUPOBaH B TOUKU Neb 1o yiI.
yi. odepckas 112 (0,1102).

BUBJIUOTIPAOUYECKHN CITMCOK
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VIIK 621.396
BE32XOBAS KAMEPA: B IOUCKAX TUIIINHBI

3aituea M.M. (I1b-21)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl Th Topornosa M.B.
MBaHOBCKHI rOCYJapCTBEHHBIN NOJUTEXHUYECKUN YHUBEPCUTET

Be3oxosas kamepa - nomewenue, 8 Komopom He gozuuxaem 3xo. OHU npeOHazHayeHvl OJisl
@uxcayuu pacnpeoenenus uymMo8 om paziuyHbIX UCHOYHUKOS, d MAK#Ce OIS 3aNUCU MY3bIKATb-
HbIX npousgedenuii. OOHAKO, OObIYHBIL Yel08EK He MOdiCem NO380]UMb cebe OMOOXHYMb Om
wyma 6 6e39X0601 KOMHame-Kamepe, NOCKOIbKY 6 NOOOOHbIX YCI0BUAX 803HUKAEM He MOIbKO
YY8CMBO CMpaxa, Ho 0adxce 2aLIIOYUHAYUU.

Knrouesvie cnosa: b6e3sxosas kamepa, cHudceHue uyma, Mamepuavl OJisk CHUNCEHUS YPOBHS
wyma.

be3axoBast kamepa - moMelieHne, B KOTOPOM He BO3HUKAeET 3X0. OOBIYHO aKy-
CTHYECKHE 0€39X0Bble KaMEpPbl UCIMONB3YIOT B aKyCTHUKE. DTO JIeJaeTcs JUIisl UMU-
TallU HEKOT'O MPOCTPAHCTBA, € YUIEAIINE 3BYKOBBIE BOJHBI OT MCTOYHHUKA HE
BO3BpaualTcsa o0paTHo. B Takux 0€33X0BBIX KamMepax MOXKHO MPOBOJIUTH H3Me-
pEHUS MarpaMM HaIpaBiIe€HHOCTU U3IYyYEHUSI HICTOYHHKOB 3ByKa (FPOMKOTOBOPH-
Telael M mp.), BOBMOXKHO (PUKCHUPOBATH PACIPEACIICHUE IIYMOB OT Pa3IUYHBIX
MIPOMBIIIICHHBIX W3/€JIMiA, TPOBOJUTH UCCIENIOBAaHUA B 00JIaCTU PajHOJIOKaIUH,
u3nydenus anteHH, CBY uznyuenuit u st npouux 3ajaad, TpeOyOMMUX UCKII0Ye-
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HUS BJIMSHUS MOOOYHBIX PaAUOCUTHAIOB. Takxke, B 0€33X0OBBIX aKyCTUUECKUX Ka-
Mepax MOXKHO 3((EKTUBHO MPOCIYIIUBATh WIHM 3alMCHIBATh MY3bIKaJIbHBIE MPO-
u3BeieHus. be3axoBrie kamepsl ObIBatoT [1]:

- aKyCTHYeCKHE (B HUX HE BOZHUKAET OTPAXKEHUsI 3BYKa OT CTEH);

- paZIuoYacTOTHBIC (HE BO3HUKAET OTPAKCHUS PATUOBOJIH OT CTEH).

OOBIYHO 3TH KaMepbl KOHCTPYUPYIOT TaK, YTOOBI OHM €Ile ¥ U30JIMPOBAIIA Ka-
Mepy OT BHEIIHUX aKyCTHUUECKUX WUJIU PaJrov4acTOTHBIX CUTHAJIOB. Bece 3To mo3Bo-
JII€T TIPOU3BOJUTHh M3MEPEHUsSI CUTHAsa, MPUIIEANIETO HEMOCPEICTBEHHO OT HC-
TOYHHUKA, UCKITIOUUB OTPAXKEHHUS OT CTCH M IIIYM M3BHE, CHOPMUPOBAB HAXOKICHUE
HMCTOYHUKA B CBOOOJHOM IIpOCTpaHcTBe. KaMepbl MOTYT OBITh JOBOJIBHO KPYITHOTO
pasMmepa ¥ BMeNIATh IEIUKOM, HallpuMep, BOCHHBIN camolieT. Kakue maTepuais
UCIIOIB3YIOTCS JUIsl JOCTHXKEHUS 1o00Hor0 3 dexra?

[ToTosiOK, MO U CTEHBI 0€33XOBBIX KaMep MOKPBITHI MAaTEPHAIOM, KOTOPBIH,
aKTUBHBIM 00pa30M, MOTJIOIIAeT COOTBETCTBYIOMIUE BOJHBI (puc. 1). B akycTuye-
CKHMX 0€33XOBBIX KaMepax ISl MOTJIOIMICHUS 3ByKa MPUMEHSIOT OOBIYHO BOJIOKHU-
CThI€ MOPHUCTHIE MaTepHUasbl, TAKUE KaK: BOWJIOK, MEHOIUIAaCT U mpouue. [y pa-
JIMOYACTOTHBIX KaMep B KauecTBE MOTJIOTUTENEH PaguoOBOIH HCIOJIB3YIOTCS TO-
pHUCTBIE MaTepHalbl CO CIEIUaIbHbIM MOKphITHEM. Haubonee rpekTuBHBIN MO-
[JIOTUTENb — 3TO JIEMEHT, KOTOPhIA OOBIYHO SIBISETCS IUIOXUM MPOBOJAHUKOM U
TJIOXUM DJICKTPUYECKUM H30JISITOPOM.

Puc. 1. Kamepa 1st akycTHYECKUX UCIIBITAHUHN JIETKOBBIX aBTOMOOMIICH Ha ABTOBa3e

Puc. 2. [IpeObiBanme uenoBeka B 0€39X0BOM KOMHaTe-KaMepe

99



TUNUYHBIN TOTJIOTUTENH NMPEICTABIISIET COOOM MUPAMUIKY U3 PE3UHOIOI00HO-
ro BCIEHEHHOTO Marepuaja, ¢ COJAEP)KaHHEM CIEeLUaJbHO MOJA0O0pPaHHOW CMECH
MOPOIIKOB kene3a u rpadura. HekoTopeie MpoU3BOAUTENN UCTIOIB3YIOT B KAUeCT-
BE€ MOTJIOTUTEJNS MIOCKUE (PeppUTOBBIC IUIUTHI, T.K. OHU UMEIOT HEOOJBIIYIO TOJI-
muHy (MakcumMyMm 7 MM) U 3G(EKTUBHBI B HU3KOM Juarna3zoHe yactoT ao 2 I'T.
JIns uccienoBaHuil B BBICOKOYACTOTHOM JIHANAa30HE MPUMEHSIOTCS NUPaMUIAIIb-
HBIE MOTJIOTUTENU. ['OBOpAT, UTO B TUIIMHE XOPOUIO OTIABIXaTh. AMEpPHUKAHCKUUN
nucarenb Jxopmx Maitkincon @oy [2] pemnin HaWTH caMOe TUX0€ MECTO Ha 3eM-
ne. OH noObIBal BO MHOKECTBE CIELHUAIBHO «TUXHX» MECT: MOHACTBIPSAX, PUTY-
albHOW MHIEHCKON OaHe M Ja)ke B HHUKEJICBOM IIaxTe TIyOMHOW 2 KUJoMeTpa.
«nean tummHb) OBUT TOCTUTHYT B 0e33X0BoM Kamepe Opduiackoit madboparto-
puun B MuHHecoTe, mnpejcTaBisiomas co0O0l KOMHATy-KaMmepy OJOKUPYIOIIYIO
99% BHemHMX 3BYKOB. OHAKO, €CIU ACHCTBUTEIBHO MCKIIOYUTH JTIOOOW 3BYK U
co3laThb HEKUH BakyyM JIJIsl 4eJIOBEKa, TO MPEOBbIBAHME €ro B TaKOM COCTOSHHUU
MOXXET CTaTh HEBHIHOCUMBIM. B kHure pexkopaos I'mHHecca 3aduxcupoBaH cBOe-
oOpa3HbIil peKop/ Mo NpeObIBaHUIO YEJIOBEKA B CIIEUATBHON 0€33X0BOI KOMHAaTe-
KaMmepe, KOTOpblid coctaBigeT 45 muHyTt. Kaszamock Obl, 4TO 3TO OYEHb MaJlbIi
MIPOMEKYTOK BPEMEHHU. 3aMeThTe, 3TO MUpOBOM pekopa! U npebGriBaHMe HEMOATO-
TOBJICHHOT'O OOBIYHOT'O YeJIOBEeKa B 0€33X0BOM KaMepe HENPOI0KUTEIbHOE BpeMs
MOKET CIPOBOLIMPOBATH OECIOKOMCTBO, TOIIHOTHI U Ja)ke TayumtouuHanuu. [lycts
CaMblil TUXHM YTOJOK Ha 3eMJIe OKa3aJiCsi BOBCE HE palCKUi, KAK MHOTHUX XOTe-
Joch OB, HECMOTPSL Ha ATO MOJAOOHBIE OE39XOBbIE KaMephl BOCTPEOOBAHBI B pa3-
JUYHBIX cepax MPOU3BOICTBA.

BUBJIUOTIPAOUYECKHN CIIMCOK

1. Munmaxep, M. 1O., Toprosanos, B.A. be3axoseie kamepsr CBY / M. FO. Munmaxep,
B. A. Toprosanos. M. : Paauo u cBsse, 1982. 128 c.

2. Jxopmx Maiikiacon ®oy. KakoBo 310 — noObIBaTh B caMOM THXOM MECTE€ Ha 3eMmile.
Pexxum noctyma: http://esquire.ru/what-it-feels-like-83-2 (/lata o6pamenus: 13.04.2015).

VIIK 621.928.93
COBEPIIEHCTBOBAHME KOHCTPYKIUU AIIITIAPATA B3II

3aspubiiit H.B. (acnupant kadenpst BXK/IT)
Hayunslii pykoBouTens — 1.T.H., npod., 3aB. kadenpoit BXK/IT Azapos B.H.
Boarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B yenax snepeocbepesicenus u nogviuenusn sgpghexkmusnocmu annapamos B3I, 6 oannoti
cmambe npeonoNHceHa 3amena YUIUHOpudeckoeo 3akpyyuseamensn annapama B3Il na konuueckui

8 HUDICHEM 8800€ OAHHO20 annapamada.

Knrouesvie cnosa: yununopuyeckuii 3axkpyuusamens, KOHUYECKUl 3aKpy4usamens, annapam
B3I1.
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Jlnst pa3paboTku HOBOM KOHCTpyKiuu ammapatra B3II ¢ 1enbro MmoBbIIEHUS
3 PEeKTUBHOCTU THUICYJIABIMBAHUS U CHUIXKEHUs MOTEPb JaBJIeHUsI ObLIO MPOBE-
JICHO MCCJIEN0BAaHUE CYLIECTBYIOIINX KOHCTPYKLIUM TIbUIEYIOBUTENE. B pesynbprare
BBISIBJICHBI OCHOBHBIE ITYTH COBEPIIICHCTBOBAHUS KOHCTPYKIMH annapaToB B3II.

PE3VYJIbTATHI SKCIIEPUMEHTAJIBHBIX UCCJIEJJOBAHUI

Amnmapart B3I1 nepBoHayaibHO UMEN CISAYIONIYI0 KOHCTPYKIHIO (puc. 1):
6 5

Puc. 1 . Annapat B3Il ¢ unnuHapruueckuM 3aBUXpPUTENIEM:
1 — kopnyc; 2 — mbIIecOOPHHUK; 3 — 0CEBOI MATPYOOK; 4 — IMIMHAPUIECKUI 3aBUXPHUTEN; 5 — TAHTCHIHATbHBIN
maTpyooK; 6 - BEIBOJ] OUMIIIEHHOrO ra3a [1]

CymiHocTh pa3paboTKH 3aKITI0YAETCS B CICIYIONIEM: MU3BECTHO, YTO (Ppakiiu-
oHHast 3(PPEeKTUBHOCTH MBLICYIABIUBAIOIINX alllapaToB PE3KO BO3pacTaeT MpHU
CHWIKEHUHU TOTEPh SHEPTUU TIPHU 3aKPyTKE OUHUIIaeMbIX MoTOKoB [1]. M3-3a peskoro
M3MEHEHUsI CTPYKTYPHI MOTOKA MPOUCXOIUT YMEHBIIICHUE KPYTKH B CelapalioH-
HOM 4YacTH arapara, 4YTo OTPUILIATEIHHO BIMIET Ha 3()PEKTUBHOCTD MbLUICYJIaBIIU-
BaHMs. [lo3TOMYy OJHUM M3 KOHCTPYKTHBHBIX PCIICHHM, HaIpaBICHHBIX Ha TIpe-
OJI0JIEHHE 3TUX HEJOCTATKOB, SIBJSETCS 3aMEHa IWJIMHIPUYECKOTO HIKHETO 3a-
Kpy4yuBaTelsd Ha KOHMYECKUH, TaK KaK MMEHHO 3JI€Ch MPOUCXOIAT HAMOOJbIINE
NoTepu JaBieHus [2].

CxeMma pa3paboTaHHOIO afnmnapaTa Ioka3aHa Ha pUCYHKE 2.

BuxpeBoii mblIeynoBUTENb COACPKUT HMWIMHAPUYECKUN Koprmyc 1, pacmoro-
KEHHBIE B €70 HIDKHEHW YacTH TaHTCHIUAJIBbHBIA MaTPyOOK 2 JJIsl BBOJIa OYUIIIAEMO-
ro raza C 3aBUXpUTENIEM 3 U KOJBIEBOW OTOONHON 1maiboit 4, a Takxke OyHKep 5
U1 cOopa mbutH. B BepXHE#l yacTu Kopryca pacloiOKeH TaHTCHIIMAIbHBIN Mat-
pyOOK 6 1Jis BBOJA OUMINIAEMOTO0 T'a3a ¥ MaTpyOoK 7 /IS BBIBO/IA OUUILIEHHOTO Ta3a
[3].

BBIBO/I:

[Ipenmaraemasi KOHCTPYKIIUS TIOJIE3HONW MOJIENIM 00ECIIEYMBAET 3HAYUTEIbHYIO
BEJIMYMHY IIEHTPOOEIKHON CHIIbI, BRIOpACHIBAIOIIEH YaCTUIIBI TIBUIA U3 TTOTOKA rasza
Y TI03BOJISIECT MOBBICUTH 3G (PEKTUBHOCTH OUMCTKH Ta3a.
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Van

5

Puc. 2. Annapar B3I ¢ koHMuecKkuM 3aBUXpUTEIEM ITOTOKA HUKHETO BBoAA [2]:
1- xopryc ¢ qBYMsI MOTOKaMH 2-TaHT'€HIMAIBHBIN MATPYOOK; 3- KOHWYECKHUI 3aBUXPUTEND; 4 — KOJIbIIEBast OT-
OoiiHas maiida; S- mplIecOOPHHUK; 7- BBIXOIHOH MaTpyOoK
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VIIK 502:628.3:664
IKOJOTMYECKAS OLIEHKA ITPOBJIEM OYUCTKH CTOYHBIX BO/I
MPEJNPUSTHI NUIEBOI MPOMBILIJIEHHOCTH (ITI)

Urnarkuna J[.O. (acnupant kadenpsr BuB), BoliTiok A.A. (acnupant xadenpsl BuB),
Munemkun C.U. (BuB-1-12), ®okun K.B. (BuB-1-12)
Hayunslii pykoBouTens — J1.T.H., Ipo@., 3aB. kadenpoit BuB Mocksuuesa E.B.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoti cmamve ananusupyromcs u npugoosamcs cmamucmuyeckue OaHHble O
COBDEMEHHOM — COCMOSHUU CUCMEM 8000CHAbXcenuss u eoooomeedeHus Ha npumepe 11111
IIpeocmasnensvl cpeonecmamucmuyeckue nokazamenu cmounsix 600 paziuyruolx III1.

Knrouesvie cnosa: nuwesas npomvluuieHHOCMb, OYUCMKA CHMOYHBIX 600,  3AMKHYMbIl
8000000pOMHbII YUKIL, BIMOPUUHBIE CbIPbEBbLE PECYPCHI.

B COBPCMCHHBIX YCJIIOBHIX, 3HAYUTEIJILHBIN 3(1)(1)CKT IMMOBBIICHUA palluOHAJIb-
HOCTHU HCIIOJIB30OBAHHA WM 3KOHOMHH BOIHBIX PECYPCOB Poccuu MokeT OBITH J0C-
TUTHYT IIYTEM CO3daHHA C6aHaHCI/Ip0BaHHBIX CHUCTCM BOI[OCHa6}KCHI/I$I n BOJOOTBC-
ACHUS IIPOMBIIIJIICHHBIX HpeI[HpHHTHﬁ, YTO HCCOMHCHHO HOCHOCO6CTByeT CHHIXXKC-
HHIO 3KOJIOTHYCCKOTO PHUCKA YXYAIICHHA KAa4CCTBA ITOBCPXHOCTHLIX U IMOA3CMHBIX
BOJ. Ounctka CB, C6paCBIBaCMBIX B BOAHBIC 06’BCKTBI, OCTaCTCA CCpBCSHOﬁ mpo-
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6siemoit. IIpolieHT HOPMATHUBHO-OUYHUIIIEHHBIX CTOYHBIX BOJ K 00BEMY CTOKOB, Tpe-
OYIOIIMUX OYHUCTKH, COCTABJISIET B MPOMBINUICHHOCTH — 14,9 %, B KUJIHUIIHO-
KOMMYHaJIbBHOM X03giicTBe — 7,8 %, a B cesnibckoM xo3siiicTBe — 0,6 %.

[Mumesas u nepepadatThiBarolas MPOMBIIUIEHHOCTb — OJIHA U3 CTPATErHYECKUX
oTpaciel SKOHOMUKH, MPU3BAHHASI 00ECIEYUTh YCTOMUMBOE CHAOXXEHHE Hacese-
HUSL HEOOXOJMMBIMU MPOAYKTAMHU HAPOAHOTO MOTPEOJEHUS, OJJHAKO IO CTEIEHU
WHTEHCUBHOCTU OTPHUIATENILHOIO BO3JIEUCTBHS Ha OKPYKAIOIIYI0 MPUPOIHYIO
cpeny IIIIIT — nepBoe MecTO 3aHUMAIOT BOJHBIE PECYPCHI, B HECKOJIBKO MEHBIIIEH
cTeneHu ymepd HaHocuTcs — Bo3ayxy u mouse [1]. IIIII exxeroqHo UCHoab3yiOT
0K0JI0 60 MJTH. M” BOJIBI, 00beM COPOCOB cocTaBisieT 46 MiTH M. J[0JIs 3arpsi3HEH-
HbIX CB k 061memy o6bemy Bojbl gJocTuraeT 77 %, 4To roBOPUT O HU3KOM A Pek-
TUBHOCTU pa0OThl UMEIOIIUXCS OYMCTHBIX COOpPYKEHHH. 3a MocienHue msaTh JIeT
BOJIONOTpEOIECHUE NPEANPUITHI MUIEBON MPOMBIIIIEHHOCTH 3HAYUTEIBHO BbI-
pocio [2]. ITo o6beMy U KoHIIeHTpanuu 3arps3HeHuit CB nuieBbx npon3BOICTB
3aHUMAT auaupyomyro no3unuoo. Ouuctka CB nHa IIIIII umeer npuopureTHoe
3HAauY€HUE, BCIEACTBUE HU3KON 3((HEKTUBHOCTU BO3BpATa BOJBI B TEXHOJIOTMYE-
CKUWA LUKJI M BOJOEMKOCTBbIO OCHOBHBIX MPOW3BOACTBEHHBIX IMpoueccos. [T
(MOJI0K03aBO/IbI, BUH3aBO/Ibl, KOHIUTEpPCKUE (pabpuku, TabauHble (GaOpUKH, MSICO-
KOMOUWHATBI U Jp.), SABJIAIOTCS KPYMHEUIIUMU BOJIONOTPEOUTENSIMHU, TOPON KOJIH-
YeCcTBO MOTPeOsieMOl CBEXEM BOJbI HA MPEANPUITHIX YKa3aHHOW OTpaciu B He-
CKOJIBKO pa3 MpeBbIlIaeT 00beM mnepepadaTeiBaeMoro coipbs [3,4]. Hecmotps Ha
3HAYUTENBHBIA PACX0]l BOJBI, IO COAEPNKAHUIO 3arpsA3HEHUN OPraHUYecKoro mpo-
UCXOXKAeHus, npousBojcTBeHHbIe cTOkH [T oTHOCATCS K KaTeropuu BBICOKO-
KOHIEHTPUPOBAHHBIX U UMEIOT HECTAOUIIbHBIE MO KAYECTBY U KOJIMYECTBY MOKa3a-
Tenau. B mpou3BOACTBEHHOM LIMKIJIE B BOAY MOCTYNAIOT PA3IMYHbIE 3arpsA3HSIONINE
BEIIECTBA, B UHCJIE KOTOPBIX MPeo0I1alatloT OTXO0/Ibl IPOU3BOICTBA, YHECEHHBIE BO-
JI0 KOMIIOHEHTHI ChIPBSl U MaTEepHaIOB. B 0OCHOBHOM, 3TO OpraHMYecKue BEIIecTBa
KUBOTHOTO U pacTutenbHoro npoucxoxaenus. CB IIIIII conepxaTt octaTku Kop-
Ma, TOBAPEHHYIO COJIb, MOIOIINE, Ae3UH(UIMPYIONIKE BElleCcTBa, HUTPUTHI, (Poc-
datel, 1ET0Yn, KUCIOTHl W pa3ivdHble MUKpoopraHusMbl [4]. Jlons mnuuieBoit
MIPOMBIIIIEHHOCTH B UCTIOJIb30BaHUM CBEXKEW BOJBI cocTaisieT 2,8 %, a B copoce
3arpsisHeHHbIX CB B moBepxHOCTHBIE BOJOEMBI 2 % MO OTHOILICHUIO K OOIIEeMYy
o6bemy 1o Poccum [4]. CB paznuunsix IIIIT npeacrapistor coboii cloXHBIE TO-
JUAUCTIIEPCHBIE CUCTEMbl U UMEIOT MHOTOKOMITOHEHTHBIN cocTaB [4,5]. DTu BoabI
xapaktepusytoTcsi Beicokumu mnokazarensiMu BITK, XIIK, B3BelIeHHBIX BEUIECTB,
xUpoB U 11p. CpegHecraTucTuueckue nokazarenu crounbix Bog [T npencrapmne-
HbI B Tabnuie 1.1.

Tabmuna 1.1 — Xapakrepuctuku CB npeanpusTii muieBo NpoMbIILIIEHHOCTH

OcHoBHbIE TIOKa3aTeIN, XapaKTEePU3YIOILIUE COCTaB

CB IIIIT
HanmeHnoBaHue mpeampusiTHii . B;]eaené(e:;{:;le XIIK, BITK o,
p MH; y IIM3 ’ MrOz/)JM3 MrQ,/ I[M3
CaxapHble IpOU3BOJCTBA 6-9 1200-2600 4900 1400 —
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3600

[Ipoun3BoaCcTBO OpONOKEN 6,8 1900 1800 1500
[TuBOBapEHHBIE PEPUATHS 6,9 2650 20006000 | | 2880—
Cruproasoms: (6apa) A 32000 — 20000 — 15500 —
p Aet (DapZL 45 000 48000 29900
[Tpon3BoACTBO €1a00AIKOTOIBHBIX 6 B 1760 1200
HAIIUTKOB
Tpeanpusrus TabauROR PO~ | 5 ¢ o | 180420 370-2950 | 250 —1900
MBIIIJICHHOCTHU

KpaxmanbeHbie nepepabaTbiBato-

7,2 600 — 4700 100 —2520 | 300-1300
LI1€ 3aBOJIbI

MouJiouHble peAnpuUsATUs 6,5-9 350 - 600 1200—3000 | 500 —2000
CrIp3aBo/Ib 3,55 400 -750 51200 40 000
[1no100BOIIHBIE TPOU3BOACTBA 4 20— 1800 440-2690 | 3502175
MsconepepabaTbBaioluite IPOMs- | ¢ s 7.5 | 419 12000 | 1800 12500 | 650 5100
BOJICTBA
Kongurepckue npennpusTus 4,5-9,9 | 1220-1790 6060 2190
[IpousBoicTBa MOPOKEHOTO 6-11 8000 6000 4000

Jlannbie mpuBoAsiuecs B Tadnuie 1.1. moaTBepkaar0T, TOT (aKkT, 4YTO CTOKH
[T umeroT BBICOKYIO KOHIICHTPAIMIO 3arpS3HSIONINX BEIIECTB, 03 IMpeBapu-
TEIbHOM (JIOKAJIbHOM) OYMCTKU HE MOTYT OBITh HaIllpaBJIeHbl Ha KaHAJIN3alMOHHbBIC
ounctHbie coopyxkenus (KOC) ropoaa, mpupoiHbIE BOJOEMBI, ITOCKOJIBKY MPOUC-
XOJIUT HapyIIeHUE HOPMAJIBHOTO TEUYEHUS Mpoliecca OMOJOTHYECKON OUUCTKH [6].
Kpowme toro, B CB IIIIII conepkatcst KOMIOHEHTHI, KOTOpBIE Lieecoo0pa3Hee 13-
BJIEKaTh M HMCIOJB30BaTh B kauecTtBe BCP, a He mepeBoauth B oTxoa. [loatomy
IpU BBIOOpE METOJa OYMCTKHM yka3zaHHbIX CB HeoOxomumo moadupaTh U KOMOU-
HHUPOBATh TEXHOJOTUYECKUE PELICHUS, IPU KOTOPBIX MPOUCXOJIUT BBIICICHHUE 3a-
TPA3HSIOIMX BEIIECTB IMPU UX HAMMEHBILIEM XUMHAYECKOM U3MEHCHUU.
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VIIK 676:502.175
AHAJIN3 TEJUIIOJO3HO-BYMAXKHOM OTPACJIN, KAK
NCTOYHMKA 3ATPSISHEHUS OKPYKAIOIIEW CPEJIbI

Nmenxko E.C. (I1b-1-13)
Hayunslii pykoBouTens — K.T.H., Aou. kadeapsl [1Ibu34YC Bnacosa O.C.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamve onucanvr epednvle sewjecmsa, ucnonv3yemvie u 8blOENAOUUECS 8 YEILTIOIO3HO-
OYMANCHOU NPOMBIULIEHHOCU, BIUSAHUE DTNUX 8EULECTNE HA OKPYIHCAIOUWYIO cped).

Kniouesvie cnosa: — yenntonosHo-0ymMancuas NPOMbIUIEHHOCTb, CYIbAM-Yeanoi03Hoe
npou3800Cmao.

Lennono3H0-0yMakHas MPOMBIIIIIEHHOCTh 3aHUMAET KakK Obl IPOMEXYTOUHOE
MOJIOKEHHE MEXIY OTPAaCIsIMU, OCYLIECTBISIONIMMUA MEXAaHUUYECKYI0 U XHUMHUYe-
CKYIO MepepadOTKy JPEBECHUHBI, TOCKOJIbKY TEXHOJOTUYECKHE IMpoIlecchl ee 0a3u-
pylOTCs Ha TeX U JApyrux npuemax. OCHOBHBIM ChIpbEM, MOTPEOJIIEMBIM OTpac-
JBIO, ABJISIETCS APEBECHASI Macca M LEJUII0JI03a U3 XBOMHBIX U JIMCTBEHHBIX MTOPOJ
nepesa. ['eorpadust oTpaciv 3aBUCUT OT LEJIOr0 KOMIUIeKca (GaKTOpOB, TaK KaK B
IIpOLIECCE MPOU3BOACTBA MCIOJB3YIOTCS APEBECUHA, MAKyJaTypa, TOIIMBO, AJIEK-
TPOSHEPTHUS U BOJA. YUUTHIBAECTCS TaKXKe M MOTPEOUTENbCKUN (HaKTOP - pa3Mellie-
HUE TOJUTrpaUuecKoi MPOMBIIUIEHHOCTH W KPYIHBIX KYJIbTYPHBIX LIEHTPOB
cTpanbl. B Hacrosiiee BpeMsi Hauboliee KpYyMHbIE EIUTI0I03HO-0YMaXKHbIE MTPOU3-
BoacTBa HaxonsTcss B CeBepHoM, CeBepo-3amannoM, Bonro-BsaTtckom paiioHax u
Ha Ypane, B Cubupu u Ha Jlanenem BocTtoke [1].

TexHOMOTHYEeCKUIA [IUKIT OTPACIHM YETKO MOAPA3AEIAETCA HA JIBa Ipolecca —
MOJIyYeHHE LEJUTI0NIO3bl U Tpou3BoACcTBO Oymaru: 1. TlomyueHue UemTiON03bI:
IJIaBHOE ChIPhE JIJIs1 BRIPAOOTKH LEJITI0N03bl — JAPEBECHHA XBOMHBIX MOPOJ, B KO-
TOpOH coaepkaHue 1esurono3sl cocraBisieT 40—50% ot Beeit maccel. [[ns Bbiae-
JICHUS LEJUTIONI03bI U3 JPEBECUHBI PUMEHSETCS] TePMOXUMHUUYEcKas 00paboTka —
Bapka. Ilocne Bapku LEUII0I03y MPONUTHIBAIOT TOpsdYeld BOJOW, a 3aTeM TILA-
TEJIBHO UCTUPAIOT. Ecnu 1eimono3y UCMOIb3yIOT AJIA MPOU3BOJACTBA Oymaru Ha
ATOM k€ KOMOMHATE, TO €€ B MOJY>KUJIKOM BUJE HANPABISIOT B OyMa)KHBIH 11eX. 2.
bymaronenartenbHasi MalinHa TpeCTaBIseT COOOW MOMHBIA LUKI MPOU3BOJICTBA
OyMaru, BKJIIOUYAIOIIUNA B ce0s: pa3MOJIbHO-TIOATOTOBUTEIBHBINA OTAEI; COOCTBEHHO
OyMaroienaTeIbHYI0 MalllMHYy, COCTOSIIYIO W3 HAIyCKHOT'O YCTpPOMCTBA, CETOY-
HOM, MPeccoBOM U CYIIMIIBHON YacTel ¢ KIEWJIbHBIM MPECCOM, MAITMHHOTO KaJlaH-
Ipa, HaKaTa; MaporeHepaToOpHyl0 YCTAaHOBKY; CyIMEpKallaHIp; CTONOPE3Ky (pe3a-
TEJIBHYIO0 MaIIuHYy) [2].

OCHOBHBIMHM UCTOUYHUKAMU 3arpsi3HEHUsI aTMOCGEPHI B CyNIb(aT-1eII0I03HOM
MIPOU3BOJICTBE SBIIAIOTCS: COJOPETreHEPAIIMOHHbBIN, BAPOUHO-ITPOMBIBHOM, U3BECTE-
pereHepaloOHHbIA U OTOENIbHBIN 11€Xa, OKUCIUTENbHAs YCTAHOBKA, 1I€X MPUTOTOB-
JIEHUS! OTOENBbHBIX PACTBOPOB. B 3aBUCHMOCTH OT MPUHATON CXEMBI POU3BOJICTBA
MOTYT BO3HUKHYTh JOTIOJHUTEIbHbIE UICTOUHUKH 3arpsi3HEHUSI U3 OTJEJICHUN Liexa
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nepepadoTKU MOOOYHBIX MPOAYKTOB (OYMCTKH M A€30J0palliu CKUIUAapa, Mmoiy-
YyeHue ofopaHTacylib(aHa; peKTU(PUKALMN CKUTTUAAPA; PA3NI0KEHHs CyIb(haTHOTO
MbLIa; peKTU(PUKALMH TAJIOBOTO Macyia U ap.). s KoJTu4ecTBEHHOM OLEHKH BO3-
NEUCTBUS Ha OKPYXKAIOLIYI0 CPEAy MOXKHO IIPUBECTU ballKabCKUM LEIUIH0I03HO-
OyMaxkHbIil kKoMOMHAT. B coorBercTBUM ¢ ['ocynapcTBeHHbIM Aoknanamu: «O co-
cTtosiHnM o3epa baiikan u mepax no ero oxpane B 2010 rogy» u «O cocTossHUU U
00 oxpane okpyxatomien cpeasl Upkyrckoit oonactu B 2011 roay», MOCTOSHHBIMU
MCTOYHUKAMU BO3JEHCTBUS JEUCTBYIOLIETO MPEANPUSITHS SIBISIOTCS:

1) Boiopocsr npoussonactea. Ha OAO «baiikansckuit LHIBK» umeercs 147 uc-
TOYHHUKOB BBIOPOCOB B aTMocdepy, B TOM YHCIIe OpraHu30BaHHBIX -116 (BBIOpOC
yepe3 BeHTWISALMOHHBIE MAaXThl, TPYyObl), HEOPraHW30BaHHBIX - 31 (BBIOPOC OT OT-
KPBITBIX UCTOYHUKOB, BKJIIOUYas IJIOLIAHbIE HCTOYHUKHU BBIOPOCOB B aTMoOchepy).
KonudecTBO HHIpeIMEHTOB, MPUCYTCTBYIOIIMX B BEIOpOcax B atMochepy - 46. [3]
Tabmuma 1. Beiopocs! (TonH/ron) 3arps3sstonmx BemectB B atmocdepy oT OAO «BLBK»

Bemectra ®dakr, 2010 . ®dakr, 2011 1.

Bcero, 2207 2998
B TOM YHUCIJIC:
TUOKCU]T CEPBI 841 1167
OKCH/JIBI a30Ta 588 662
OKCHJI yTIIepoJa 0,58 1,95
YTII€BOIOPOJIBI 0,004
JIOC 82 61,5

2) COpochl HEIOCTATOYHO OYMIINEHHBIX cTOYHBIX Boja. B 2010 romgy B o3epo
Baiikan 66110 copormero 12 499,79 Thic. M’ HEJOCTATOYHO OYMINEHHBIX CTOUHBIX
BoJ, B 2011 romgy - 26526,59 TBIC.M® HEJIOCTaTOYHO OYHUIIEHHBIX CTOYHBIX BOJ (B
2010 rogy cOpochl CTOUHBIX BOJI B 03epo balikan mpou3BoIUINCh, HAUYWHAS C UIO-
Hs). Tak B 2011 roxy ObUIM TIPEBBIIIEHBI 00BEMBI COPOCOB 3arps3HSIOININX Be-
IIECTB B BOJI0E€M T10 cynbdaram B 17,6 pasa, xyiopuaam - B 18,6 paza, mo mokasare-
o XIIK - B 5,3 pasa, mo Hutputam - B 4,9 paza, o pocdaram - B 2,4 pasa.

OO6pa3yroTcsi CTOYHBIC BOIBI: IPH MPUTOTOBICHUN XUMHUYECKUX PacTBOPOB; B
MpoIecCce BapKH IIEMbI ¢ XHMUUYECKUMHU PaCcTBOPAMH; BO BPEMsI IPOMBIBAHHS I11€I-
JIIOJIO3bI; BO BpeMsl OTOCJIMBAHUS 1IEJITIOJIO3BI; BO BPEeMs pa3JIMBaHUs, IPECCOBAHUS
W BBICYIIMBAaHMS IIEJUTIOJIO03bI; BO BpeMs BbIapuBaHHs Ienoueil. HexoTopeie
MpEeAnpUsATUs cOpachIBalOT BMECTE CO CTOKAaMM, MCIOJIb3Ysl THAPOYIajIeHue, KOJI-
YeaHOBBIC OTAPKHU U MbUIb U3 CYIb(MUTKUCIOTHOTO 1eXa, 30,1y U nuiak u3 TOLI,
M3BECTKOBBIM IIJIaM M3 XJIOPOPA3BOAHOTO I€Xa W HEUTPaIU3aIlMOHHOTO OT/esa
CyJIb(PUT-CIUPTOBOTO 3aBOJIa U T.J. B pe3ynbraTe MOCTYIUICHUS B BOJOEM yKa3aH-
HBIX CTOYHBIX BOJI CHMIKAETCS MPO3PAYHOCTh BOJIbI, H3MEHSETCS €€ LIBET, MOSIBIIS-
eTcs cnenuuiecKkuii HEMPUSATHBIN 3aMax U MPUBKYC, YBEIUIUBACTCS COAEpKaHUE
B3BCIIICHHBIX BEIIECTB, CYyXOr0 U IJIOTHOTO OCTaTKa, CyJAb(aToB M XJIOPUIOB, BO3-
pacraet okucisieMocth, BIIK, ymeHnbInaercs: conaepkanue pacTBOPEHHOTO KHCIIO-
poaa. UToObl YMEHBIIUTH BIUSHUE Ha OKPYXKAIOUIYIO CPEy BPEIHOIO MPOU3BOI-
ctBa. [{is aToro cymectByroT aBa myTu. [lepBelif — COBEpIIIEHCTBOBAHUE OYUCTH-
TEJLHBIX YCTAHOBOK IO OYHMCTKE BHIOPOCOB U COPOCOB OT TOKCHMKAHTOB. BTopoit —
COBEPIIICHCTBOBAHUE TEXHOJIOTUYECKOT0 IMpollecca MPOU3BOJACTBA, pa3paboTka
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9KOJIOTHYCCKH YHUCTBIX MCTOAOB IIPOU3BOACTBA, MCTOJOB II0 YMCHBIICHUIO OTXOI-
HOCTU NPCAIIPUATUA U 0e30IMacHBIX IMPOMBIINIJIICHHBIX YCTAHOBOK.

Tabnuna 2. CocTaB U KOHLIEHTpALUs 3arpsiI3HEHUM CTOYHBIX BOJ OT MPOU3BOACTBA NOJy(hadpu-
KaTOB LIE€JUII0JI03H0-0yMa>KHOTO IPOU3BOJICTBA

[Nokazarenu, mMr/mn [Ipousson- [Ipousson- IIpousson- [Ipousson- [Ipousson-
CTBO  JIpe- | CTBO  CYJb- | CTBO  CYJIb- | CTBO  CYJIb- | CTBO CYJb-
BeCHOM Mac- | ¢baTHON He- | daTHON Oe- | GpuTHON He- | PUTHOI
CBI OeneHom JICHOH 1ie- | OesIeHOi OeneHom
LEIIIONO3bI | JIFOJI03bI LEJUIIONO3bI | IEJUTIOI03bI
Temmepatypa, °C 30 30 40 35 40
LBeTHOCTH, Irpagychl 0e3 mBera 1500 3100 HET JJAHHBIX | HET JaHHBIX
3amax, 6aIsl 0e3 3amaxa 3,5 3,5 4 4
B3Bermennbie 1500 105 100 165 132
BEIIIeCTBA
XKecrkocts 00mIas, HE HOPMUPY- 7,5 HET JAHHBIX 9 7
MTI-3KB/JT ercs
Cyxo0ii 0CTaToOK 1150 2200 2800 2650 2500
XTIK 1000 1600 HET JAaHHBIX 1375 1150
BIIK; 40 230 HET JAaHHBIX 185 185
XI0puaNOH HET JaHHBIX 100 620 HET JaHHBIX 350

[enntono3Ho-0yMakHass TPOMBIILIEHHOCTh NMPUHOCUT OTPOMHYIO TOJIb3Y B
BUJIC BBIMTYCKA TaKUX HYXHBIX JIJIS JI000r0 00IIecTBa TOBApOB Kak Oymary, Kap-
TOH, LIEJUIIOJIO3Y, APEBECHOBOJIOKHUCTBIC IIIUTHI, STUJIOBBINA CIUPT, APOKKHU, Ka-
HU(D OB, CKUTUAAP, KUPHBIE KHCIOTHI, HO B TO K€ BpEMs HAHOCUT OTPOMHBIN Bpe]
OKpY’KaroUIEN CPEE U 310POBBIO JIFOJIEH.
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VIK 666.982:628.511.1
OILIEHKA SKOJIOTHMYECKOHN OITACHOCTH IbLIIN
BBIEPOCOB NPEANPUATUN CTPOMUHIYCTPHUHU JJI51 XKUJION
30HbI B YCJIOBUSIX IJIOTHOM 3ACTPOMKH

Kab6aesa U.B. (x.1.H.), KabaeB O.B., Jlaktiomun B.A. (acniupant kadenpst UI'CuM)

Hayunslii pykoBouTens — J1.T.H., pod., 3aB. kadeapoit UI'CuM Menzenunuesa H.B.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
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B cmamuve pacemampuearomcs ocobenHocmu pacnpocmpaHerus noljiu CmpoumenlbHvlx npo-
U3600cme 6 YCaoeusx NnaOMHOU 3acmp0ﬁku 6 3aeucumocmu om qbus’uko—xwwuquKux cBolCma,
éucnepCHoeo cocmaea u Kiumamud4eckKux cﬁaxmopoe.

Knroueswie cnosa: nwiib CmpoumeilbHblX npous’eodcme, Oucnepcnblﬁ cocmas, nwlieoceoa-
Hue.

[Tpon3BOACTBO CTPOUTEIBHBIX MATEPHAIOB U HM3CIHHA COMPOBOXKIACTCS 3HA-
YUTEIBHBIM TBUICBBIJICIICHHEM B aTMOC(EpHBIA BO3ayX. ChITydHue MaTepHabl B
BUJIC CBIPbs, MOTY(HaOPUKATOB W TOTOBBIX M3JCIIHN SBIISIOTCS UCTOYHHUKAMHU 3a-
IPSI3HEHUS BO3IYIITHOW CpPEIbl, MPUYEM BBIJCISIEMas MbUTh 3arps3HAET HE TOJIBKO
MIPOMILIOINIAIKY, HO W TpPHIETAIONyI0 Tepputopuio. [Ibutk, oOpasyrommecs mpu
MIPOU3BOJICTBE CTPOMTEIBHBIX MAaTEPHAIOB, OO0JaJAI0T Pa3IUYHBIMH (HU3UKO-
XUMHYECKUMHU CBOMCTBAMHU, KOTOPBIC 00YCIaBIUBAIOT CIIOCOOHOCTh PacCEHBATHCS
B aTMocdepe U BO3ACHCTBOBATh Ha YEIOBEKA U OKPYIKAIOIIYIO CPEY B LIETIOM.

C 1eNpbr0 CUCTEMATU3AIMK CBEJICHUH MPOBECH aHAU3 CTPYKTYPhI U CBOKCTBA
MBI B BBIOPOCAaX MPOW3BOJCTB CTPOUTEIBHBIX MaTepuaioB. JlJIs mpoBeAcHUS
aHanu3a ObLTH OTOOpaHBI MPOOBI MBUTM HAa BBIXOJAC M3 MCTOYHUKOB BBIOPOCOB 3a-
TPS3HSIONINX BEIIECTB, BHOCSIIMX MaKCUMAaJIbHBIM BKJIaJ B YPOBEHb 3arpsA3HCHUS
atMocdeps! (Taba. 1). AHaIM3 TUCTIEPCHOTO COCTAaBA MBLIW CTPOUTEIIBHBIX MPOU3-
BOJICTB IIPOBEJICH METOJIOM MHKPOCKOIIMM C HWCIOJb30BaHHEM IporpamMmbl Dust
U1 00paOOTKKM TOJNy4eHHBIX pe3yibraToB [1]. Ha ocHoBaHuM wu3MepeHuUi mo-
CTPOCHBI MHTETPabHBIC (PYHKIIUU pacmlpeeseHUuss MacChl 9acTHIl bl D(d,) 1o
nuametpam (d,). Ha puc. 1 npeacraBieHa wHTerpayibHas QYHKIHS pacupeIeIcHUs
MacChl YacTHIl MTbUTH MHUHEPAJIOBATHOW. XapaKTePHBIH COCTaB IMBUIH MPECTaBICH
B Tabmute 1.

Tabmuma 1. XapakTepucTuka IMCIIEPCHOTO COCTaBa MbUIA CTPOUTEIIBHBIX IPOU3BOJICTB.

HaumenoBanue | HaumenoBanue | HammenoBanue | 3arpsi3usioinee XapakTepucTHKa
IIPOU3BOACTBA | MCTOYHHUKA BBI- roy BEILIECTBO JCIIEPCHOTO CO-
JeNIeHust CTaBa MbLIN
Memuan- | Kpyn-
HBIM 1Ha- | HOCTB,
METpP, MKM | MKM
1 2 3 4 5 6
[IpousBoactBo | Tpancnoprep c | PykaBHbIi IIe1s  HeEoOpra- 40 2,8 -
TEII0U30J1s- MEXaHU3MaMHu bunbTp Hudeckass SiO; 75
IAOHHBIX Ma- IPOJONBHON U | OUIBTD C 20-70% 10 2,0 -
TEpUaJIOB Ha IIOIIEPEYHON GUIBTPYIO-IIUM 17
MUHEpaJIbHON | pe3Ku KoBpa 3JIEMEHTOM B
OCHOBE BU/I€ TUIUTHI
MUHEepaJloBaT-
HOM
[IpousBoncTBo | ['umncoBapou- barapes nukno- | [Ibuib rumncoso- 36 4,0 —
TUIICOBBIX HBII KOTET, HOB r'0 BSDKYLIETO 68
BSDKYIIIAX MEJIbHHLA, OX- DnekTpo- 27 3,8 -
JAUTENb bunbTp 50
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biox muknona ¢ 14 3,2 -
OTCOCOM M aIl- 25
napat B3I1
Acdanbrobe- | CymuiabHble ['pynmna Gata- [Ibuib  HEOpra- 13 2,0 -
TOHHBIE 3aBO- | OapabaHbl peitHbIX nuKio- | Hu4yeckas SiO; 23
IIBI HOB 20-70%
BUII 10 1,2 -
18
JIByxcTyneHya- 10 2,0 -
Tasi cucTema 19
OUYHCTKHU
HepeBooOpa- [nudoanb- BUII moxkpoit [Tt npeBec- 16 1,2 -
OaTbIBaroLEe HBIE, MOJIUPO- OYMCTKH Has 30
IIPOU3BOJCTBO | BaibHbIC cTaH- | BUII cyxoit 36 0,8 -
KU, Tpece OYUCTKH 72
Huknon 50 0,3 -
100
IIpousBoacTBo | ABTOpasBecka, | PykaBHbIN [Tbu16 acbecro- 10 1,2 -
acOecCTOTeXHHU- | 3arpyska Jpo- buapTp cojeprxarias 19
YEeCKUX H3Jle- Ouika, TpaHc- BUII cyxon 14 2,2 -
A MOPTEPBHI, OYHCTKH 25
[IpousBoacteo | Ileus oOxura Huknon [Ib116 KEpAM3H- 16 1,0-49
KepaM3uTa PyxaBHBII TOBast
bunbTp
g{d ). %
. |
. ki
J
: ]/
5 ‘7‘
nl A -
0.1 —.“
1 3405 10 20 30 40 50 100 dq, MKM
Puc. 1 WNuterpanbHas GyHKIUA pacnpeneieHuss Macchl 4acTul, D(d,) MUHEpaTOBaTHON MBLUIN

0 AuaMeTpam d, B BEpPOSATHOCTHO-JIOTapu(MUUECKOi ceTke 1 — Ha BBIXOJIe U3 PyKaBHO-
ro GuibTpa; 2 — Ha BbIXoJe U3 GuiIbTpa ¢ GUIBTPYIOIIUM 3JIEMEHTOM B BUJE IJIUTHI MU-

HEpaJIOBaTHOMN
[To craHmapTHBIM METOJIMKAM HCCIEIOBAIHCH (DU3UKO-XMMHYECCKHUE CBOWCTBA
paccMaTpuBaeMbIX mblieH (Tadm. 2).

Tabnuma 2. ®U3NKO-XUMUYECKHUE CBOMCTBA MbLICH CTPOUTEIHLHOTO ITPOMU3BO/ICTBA.

Haunmenona-
HHUC IIBIJIN

Kaxymascs
IJIOTHOCTb,
r/em’

Haceimaas VYV nenrHasg VTaBI ecTeCTBEHHOTO
IUIOTHOCTD, MOBEPX- 0TKOCa, Tpaj
/e’ HOCTb, M2/T TMHaAMHI4e- CTaTHYECKUI
CKHH
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IIe116 Mune- 0,47 0,202 12,8 45 60
pajioBaTHas

IIe11b mIecka 0,56 0,16 0,55 45 43
ITeu1s M3BECT- 0,27 1,0 1,5 52 50
HSKa

[Tt npeBec- 0,2 0,25 9.4 45 55
Has

IIe116 acOe- 2,6 2,3 20,0 40 55
CTOCOIepKa-

mas

IIe116 rumca 1,45 1,35 0,48 40 45
[Tb11 KEpaAM- 0,62 0,5 0,39 40 50
3UTOBAs

[IpoBeneH aHaian3 pacnpoCTpaHEHUs B aTMOC(EpHOM BO3AYyXe TBEPIbIX Yac-
THUII, coJepkaiuxcs B BeiOpocax cieayroux npeanpustuii: OAO «CeOpsikoB-
CKHMI KOMOMHAT acOecToreMeHTHBIX u3aenuit»y, OAO «Boarorpajackuii 3aBoj1 Ter-
nouzossauuoHHbIX u3naenuit «Tepmoctenc», OAO «Bomxckuii 3aBoj; acOECTOBBIX
TEXHUYECKUX U3JIeNUi», KOTOPhIM MOKa3aj, YTO XOTS MAacCOBBIE BBHIOPOCHI IMpe-
MPUSATANA TIO0 paccMaTpUBAaEMbIM BeIIECTBAM HE NpeBbImaioT HopMatuBa [1J[B,
(dhaxTudeckas KOHIIEHTpallus BellecTB Ha rpanuie C33, onpenensemas 3aMepamu,
MPEBBIIAET TMPEJEIbHO JONYCTUMYIO KOHIIEHTpanuio. J[aHHoe 00CTOATENbCTBO
MOXHO OOBSICHUTH ¢ ABYX mo3unuid. [Ipu pacyere nmpuzemMHON KOHIIEHTpAIUU T10
OH/I-86 mpakThuecKkyd HE YYUTHIBAIOTCS CIEIM(PUYECKHE CBOMCTBA KOHKPETHOTO
BHJIa MBUIN U, IPEXKJIE BCErO pa3Mep YaCTUL], KPOME TOTO, HE YUUTBIBAETCS 3arps3-
HEHHUE OT MCTOYHHMKOB, PACIIOJIOKEHHBIX Ha TEPPUTOPHSX, MPUIIETAIOMIUX K pac-
CMaTpUBaEMOM.

JInsi yTOUHEHHUs] 3aKOHOMEPHOCTEW PACIpOCTPAHEHUs NPUMECEN BPEIHBIX Be-
IIECTB MTPOU3BOJICTB CTPOUUHIYCTPUHU OBLIM MPOBEICHBI HATYPHBIC IKCIIEPUMEH-
TaJbHbIE UccaeaoBaHusA. Ha mepBoM sTane onpenensanach KOHUCHTpaLKs NbLUIEH B
aTMOC(EpPHOM BO3/YyXE; HA BTOPOM - UCCIIEA0BANIACH INIOTHOCTD MbIJICOCEIaHUs Ha
Pa3IUYHBIX PACCTOSHUSAX OT UCTOYHUKOB BbIOpOca. DKClepUMEHTaIbHble Ha0IIIO0-
JEHUs 3a COCTOsiHMEM aTtMmocdepbl mpoBoauiauck B coorBerctBuu ¢ ['OCT
17.2.3.01-86 u P[] 52.04.186-89 «Pyk0BOACTBO IO KOHTPOJIIO 3arpsI3HEHUST aTMO-
chepb». [Ipu 3TOM HCMIOIB30BATUCH CTAIlMOHAPHBIE, MAPIIPYTHBIE U MEPEIBUK-
HbI€ TIOCT COOTBETCTBYIOIIUX Mpeanpuatuii. HaGmoaenus npoBoAWINCH MO MOJI-
HOH nporpamme B 1, 7, 13, 19 yacoB Ha npotsikenun B 2010 — 2014 r.r. Ilpu skc-
MIEPUMEHTE YUYUTHIBAJIIOCH MPEUMYILIECTBEHHOE HAIPABICHUE BETpa ISl KaKIOTO
paiioHa B TEIUIbIM, XOJIOJHBIM M NMEPEXOIHBbIN nepuoasl roga. [Ipeanpusarue pac-
CMaTPUBAJIOCh KaK €UHBIN YCIOBHBIN UCTOYHUK, MPU OO0BETUHEHUU (DAKTUUECKUX
MCTOYHUKOB B YCIOBHBIN yuuThiBasIuCh TpeOoBanuss OHJI-86 .

Ha puc. 1 - 3 npuBenensl rpaduku, XapakTepU3ylolMe U3MEHEHUE KOHIEH-
Tpaluy NbUIM B aTMOC(HEPHOM BO3JyX€ B 3aBUCUMOCTH OT PACCTOSHUS IPU Mpe-
MMYIIIECTBEHHOM HAIpaBJICHUM BETpa B TEIUIbINA, MEPEXOMAHBIM U XOJIOIHBIN Iie-
pHOABI rO/1A.
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Puc. 1.  V3MeHenme xoHueHTpanuu meu Heopranmdeckoi Si0; 20-70% B 3aBUCUMOCTH OT

paccrosaus o OAO «B3TU «Tepmocrency npu npeobdiiagaroiieM BOCTOUHOM HarpaBiIeHUU
BETpa U cKopocTu BeTpa V=9m/cek: 1 — Teruiblil mepuos roja; 2 — nepexoIHbIi nepuos roja; 3 —
XOJIOJIHBIW MEPHOJT TOAa
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Puc. 2.  I3meHeHuMe KOHLEHTpaluu NbUIM Heopranmdeckoi SiO; 20-70% B 3aBUCHUMOCTH OT

paccrosaus ot OAO «CKAW» npu npeobiagaronieM BOCTOYHOM HAIPaBJIEHUU BETpa U CKOPO-
cTH BeTpa V=7m/cex: 1 — Temblii nepuoj roja; 2 — MNepexoiHbli nepuo roaa; 3 — XoJIOAHbIN
NepUoJ roaa
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Puc. 3. VI3MeHeHne KOHIIEHTPAIK MTHUTA acOECTOCOIepKaIel B 3aBUCUMOCTH OT PACCTOSIHUS OT
OAO «BATH» mpu mnpeobinagaromieM BOCTOYHOM HaIpaBJICHUM BETpa M CKOPOCTH BETpa
V=9m/cex: 1 — Temslii mepuoj roaa; 2 — NepexoHbINA MEPUOJI T0/1a; 3 — XOJIOAHBIN MTEPUO/I TO1a
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MakcumalibHble KOHIIEHTPALUM JJIS KaKJIOro MpeanpusThs Halojanach B
TEIUIbIA Mepuo roja, MUHUMallbHble — B 3UMHUN. U3 rpadukoB BUAHO, 4yTO Xa-
paKkTep U3MEHEHUsI KOHUEHTPALUN Pa3JIMYHbIX IPUMECEH B OCHOBHOM COXpaHSET-
Ccsl, pa3jinyue MPOSIBISETCS B aOCOJMIOTHBIX BelWyuHax. s TsokenbIX mpumeceit
MaKCHMaJjbHasi KOHLUEHTpanusi OOJIblLIE, a COOTBETCTBYIOIIEE EMY PACCTOSHUE 10
MCTOYHUKA MEHBIIIE, yeM JyIsl Oosiee JIETKOH IpUMEeCH.

Ha BTOpOM 3Tame uccienoBagoch OCEIaHUE NBUIN HA PA3JIMYHBIX PACCTOSIHUAX
OT UCTOYHHUKA BBIOPOCOB 3arps3HAIONIMX BellecTB. VccnenoBanus npoBOAMINCH B
TEIUIbIH, EPEXOAHBIM U XOJIOJHBIA NEPUOABI T'OJIa C YUIETOM MPEUMYILIECTBEHHOTO
HarpasieHus BeTpa, no meroauke npod. E.W. borycnasckoro u npod. B.H. Aza-
poBa [1]. Ha puc. 4 - 6 mpuBeneHbl rpapuky, XapaKTepU3YIOIIHUE KOJIHMYECTBO
OCEBUIEH MBUIH HA PA3JIMYHOM PACCTOSHUHU OT UCTOYHUKA B TEIUIBIM, NEPEXOIHBIN

u XOJIOI[HBIﬁ MNEepruoaAbl rojaa.
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Puc. 4 N3meneHnne MmIOTHOCTH THUICOCEAAHHS B 3aBUCMMOCTH OT pacctossHus oT OAO
«B3THN» TepmocTenc» npu npeobiagaronieM BOCTOYHOM HAIlpaBIeHUU BETPa U CKOPOCTHU BET-
pa V=9m/cex: 1 — Termblii mepuoj roaa; 2 — NepexoHbIN MePUoa roaa; 3 — XOJ0 HBINA MePUO.T
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Puc. 5. W3MmeHeHHne TUIOTHOCTH MbLIEOCEAAHUsI B 3aBUCHUMOCTH OT paccrosHus ot OAO

«CKAWN» npu npeoOnaiaronieM BOCTOYHOM HAIpaBICHUU BETpa U CKOPOCTU BeTpa V=9m/cexk:
| — Tenblii mepuoA roaa; 2 — MepexoHbIN NEPUOJ TO1a; 3 — XOJOAHBIN IIEPUO/T I01a
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Puc. 6. I3MeHeHMe MIIOTHOCTH MbUIEOCEAAHUS B 3aBUCUMOCTH OT paccTosiHust oT OAO «BATU»
pu MpeoOIagaroieM BOCTOYHOM HAaNpPaBJICHUH BETPA M CKOPOCTH BeTpa V=9m/cek: 1 — Terbii
MEePUOJI TO/1A; 2 — MEPEXOAHBIN NEPUO roAa; 3 — XOJIOIHBIN MEPUO/I IoJia
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VIIK 614.84
HEOBXOJUMOCTH PACUETA MOKAPHOT'O PUCKA HA OBBEKTAX
C MACCOBBIM MMPEBBIBAHUEM JTFOIEM

Kucenesa A.A. (111-I16)
Hayunslii pykoBoautens — gou. kadeapst 116 u 3YC Porosa 10.A.
I'BOY «Bonrorpaackuii 3KOHOMUKO-TEXHUYECKUM KOJUIEIHK

B 0annoii cmamee paccmompenvl 0CHOBHbIE NOHAMUSL NOHCAPHO2O PUCKA, OOKA3AHA HeOO-
X00UMOCMb NPOBeOeHUsl €20 paciema HA 00beKMax ¢ MAcCo8blM npebvisanuem arooel, MaKux
KaK pecmopamnbl, HOuUHble KIyObl, KUHOMeampbl, mopeogble KOMNIEKChl U cynepmapkemsl. Ilpo-
gedeHue pacuema HeoOX00UMO OJisl CHUINCEHUSI PUCKA BO3HUKHOBEHUSL NOXNCAPO8 U 80320PAHULL
o151 onpeoenenus Haubosee 2 GHexmusHvIX cnocob08 3auumsl 00eti oM 8030eUCmBUs ONACHBIX
¢akmopos nodicapa, a mak suce 01 6blIcmpot U beCnPensImCcmeeHHOU I8AKYAYUU U3 30aHUSL.

Knrouesvie cnosa: nosicapmnviti puck, ynpasierue noNCaApHuiM PUCKOM, PACUen NOHCAPHO20
PUCKa, 38aKyayus, onachvie haxmopwvl noxcapa, obecneuenue 6€30NaACHOCMU.

Loocapnvii puck - KOJIAYECTBEHHASI XapaKTEPUCTUKA BO3MOKHOCTH pEaIn3a-
MU TOXAPHOM OMacHOCTH (M €€ MOCJEACTBUI), u3MepsieMasi, Kak MpaBuio, B CO-
OTBETCTBYIOIIMX €IUHUIIAX. YnpasieHue noxcapHulmM puckom - pa3paboTKa U pea-
JU3aIusl KOMIUIEKCa MEPONIPUITHI (MHKEHEPHO-TEXHUYECKOT0, SKOHOMUYECKOTO,
COITMAJILHOTO M MHOT'O XapaKTepa), MO3BOJISIIONIMX CHU3UTh 3HAUCHHUE JJAHHOTO T10-
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’KapHOTO PUCKa JI0 AOMYyCTUMOTO (TipremMieMoro) ypoBHs. C MOBBIIIEHHEM YPOBHS
HAIIeH KU3HU, B OTPOMHOM KOJIMYECTBE PACTYT Pa3IMUHbIC TOPTOBBIE KOMIUIEKCHI,
OTPOMHBIC CylepMapKeThl, Kade, HOUHBIE KITyObl, pECTOpPaHbl U KUHOTEaTphl. Bee
MIEPEUYNCIICHHBIC BBIIIE OOBEKTHI - 3TO MECTa, I/ie OBIBAET MHOXKECTBO JIFOJICH OJI-
HOBpeMeHHO. UHco moceTuTeNnel TakuX 3aBeJICHUI MOXET TOXOIUTh 10 TPEX Thi-
csia. Bo Bpemsi BOBHMKHOBEHUS T0Kapa, aBapyuu WM JIIO00H Ipyroi uype3BbIuaii-
HOW CHTyallud Ha JAaHHBIX OOBEKTaxX, YeJIOBEYECKHE >KEPTBHI U KOJIMYECTBO TO-
CTPaJaBIIUX MOTYT OBITh MHOTOUYHCIICHHBIMH, TIO9TOMY HEOOXOAMMO CHU3HTH [0
MUHUMYMa MOKapHBIHA PUCK.

Pacuem nooicaproeo pucka - 3TO KOMIUIEKCHBIM pacyeT, KOTOPBIA MPOHU3BO-
JAUTCS HAa OCHOBAaHHWH Pa3NUuHBIX (pakTopoB. [Ipw mpoBeneHUM TaHHOTO pacuera
YUUTBHIBAIOTCS HE TOJIBKO BpeMsi, HEOOX0IMMOE Ha BAKyallHIo JIIOJCH 13 moMere-
HUI, HO U KOHCTPYKTHBHBIE OCOOCHHOCTH KOHKPETHOTO OOBEKTa, BO3MOXKHBIE
oracHbIe (PaKTOPHI MOKAapa, OCHAIICHHOCTh 3/1aHUSI CUCTEMaMH TOXApOTYIICHUS U
MIPOTHBOIIOXKAPHOU 3aIIUTHI. Y UYUTHIBasi BCE HEOOXOAMMbBIC JaHHBIC, HA OCHOBAaHUU
MIPOBEJICHHOTO pacueTa MOYKHO CJENaTh BBIBOJ O BEIMYMHE MOXKAPHOTO PUCKA Ha
naHHOM oOBbekTe. [lomydeHHbI pe3yabTaT He0OX0UMO CPaBHUTh C HOPMATHBHbI-
MU JOKYMEHTaMH, pa3pabOTaHHBIMU IJIsl Takux oOBekTOB. [locne cpaBHeHHS ie-
JaeTcsi BBIBOJ, obOecreueHa MmokapHas 0e30IacHOCTh Ha 3TOM OOBEKTE WM HeT.
Pacder moxapHOTO pUCKa SBIAETCS HEOTHEMIIEMOHN YacThIO JOKYMEHTAINH, KOTO-
pasi Kak pa3 Tak U JaeT MPaBoO Ha OTKPHITHE U pabOTy 00BEKTa C MaCCOBBIM IIpe-
ObiBaHueM nrosieil. Hy)kKHO Takke OTMETHTB, YTO pacyeT MOXKapHBIX PUCKOB Ha
MPOMBIIIUICHHBIX MPEATNPHUATUSIX HECKOIBKO OTINYACTCSA OT MPOU3BOJUMBIX pacue-
TOB Ha JAPYruX 00BEKTax, MOITOMY, COOMpas MaKeT JOKYMEHTOB, HEOOXOIUMBIN
IUIS pa3pelieHus: Ha paboTy IpeanpusaThs, He0OX0IUMO 03HAKOMUTHCS C HOPMaMH
Y TIpaBUJIAMH, MTOAXOAIIIMHI HMEHHO JIJIsl JAHHOTO OOBEKTA.

Hau6Gonee npocthiM U 3PPeKTUBHBIM CIIOCOOOM 0OecneunTh Oe30MacHOCTb
JIOICH BO BpeMs MOXKapa, sBISETCS WX ObICTpasi U OecHpensiTCTBeHHAs dBaKyaIus
u3 31aHus. JJig 5TOoro 3AaHMe JOKHO MMETh TaKylo IUIAaHHUPOBKY, YTOOBI 3aKOH-
YUTH IBAKYaIHIO JIOACH paHbIIe, YeM OMacHbIe (haKTOpPHI MoKapa JOCTUTHYT CBO-
UX MaKCHMalbHBIX 3HAYCHHW. B COOTBETCTBYIOMIMX HOPMATHUBHBIX JOKYMEHTAX,
['OCTax, METOUYECKIX PEKOMEHIANMAX MOKHO HAUTH CHEIHaTbHO YCTAaHOBIICH-
HbIe (DOPMYITBI ISl pacueTa BOSHUKHOBEHUS OMACHBIX (DAKTOPOB MOXkapa, KOTOPBIN
SIBISIETCS COCTABIIAIONICH YacThIO pacyeTa MOXKApHOTO PUCKA. JTOT pacyeT BKIIO-
YaeTcsl B COCTAaB pacyeTa BPEeMEHHU, HeOOXOJMMOro Ha HBaKyalluio JIOAeH U3 371a-
HUSI BO BpeMsi BOZHUKHOBEHUs moxapa. CpaBHHBAs MOJYYCHHBIC TaHHBIE C Tpe-
OyeMbIMH — 3TO pacdeT BO3HHUKHOBEHHs OMAacHBIX (DAaKTOPOB TOXKapa M pacyer
BpPEMEHH HBaKyallliu, MOXKHO CAeNaTh BBIBOJ O TOM, Ha CKOJIbKO oOecrieueHa 0e3o-
nacHas dBaKyallus JItoJeil Ha paccmaTpuBaeMoM oobekTe. [lonydyennslie pe3ynpra-
THI TIPH pacyueTe MOXKapHOTO PHUCKa MOTYT MCIOJIB30BaThCS B KauecTBe 0OOCHOBA-
HUS /I HEBBINIOJIHCHUSI WM OTCTYIUICHHS OT TpeOOBaHUI K BBIIETICPEUNCIICH-
HBIM 00BEKTaM (HampuMep, UCIIOIH30BAHUE BCEBO3MOXKHBIX aBTOMATHUYECKHUX CHC-
TeM OOHApY)KCHHS BO3TOpPAHUs, €r0 TYIICHHS W JbIMOYAJICHHS, a TaK )K€ OMOBe-
IICHUS JIIOJICH 1 YIIPaBIICHUS UX dBaKyarueil). Tak e oHu MOTyT ObITh IPUMEHEe-
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HBbI BO BpeMs pa3pab0TKu HamOoJiee ONTHMAIBHBIX MEPONPUATHH JJIs odecreue-
HUSL COOCTBEHHOM MokapHOU Oe3omacHocTU. [lanee npeanpusiTue CMOXKET UCTOIb-
30BaTh pe3yJbTaThl pacyueTa JUisl pa3pabOoTKU TOKYMEHTAlMU 10 MOXKapHOU 0e30-
[IACHOCTH Y Pa3pelICHUN Ha CO3/1aHUE NPOEKTa U CTPOUTEIILCTBO.

Pacuer moxkapHOro pucka npoBOJHUTCSA B OINPEAECICHHONM HOPMATHUBHBIMHU J10-
KyMEHTaMH IOCIIeN0BaTENbHOCTHU. [IepBbIi 3Tall - 3TO aHAIW3 MOKAPHOM OIACHO-
CTH paccMaTpUBaeMOro 00bEKTa, 3/16Ch TAK)KE YUUTHIBACTCS YacCTOTa BO3MOKHOTO
BO3HUKHOBEHHUS TOXkapa. BTopoii aTam — 3T0 MOCTPOCHHE MOJiel OMacHBIX (PakTo-
POB TOKapa JJis pa3IMIHbIX BAPUAHTOB pa3BUTHs cOObITHI. TpeTunii aTan pacuera
— 3TO OLICHKA MOCJIEACTBUN BO3HUKHOBEHUS M0KApa, BO3ACUCTBYIOIIME HA JIIOACH
MIPU pa3IMYHbIX BapUaHTaX Pa3BUTUS COOBITUN M OlleHKA 3(P(HEKTUBHOCTH CHUCTE-
MBI 3alIUTHI OT MOXKapa U 00ecreueHus MoKapHO 0€30MacHOCTH, UMEIOIIUECs Ha
00BEKTE Ha OCHOBE aHaliM3a BCEX HEOOXOMMMBIX AaHHBIX. COMOCTaBIIsIS MOJYyUYECH-
HbIE pe3yJIbTaThl aHAJIM3a, MOKHO BBIYUCIIUTH MOKAPHBIA PUCK JIJIS JAHHOTO 00b-
eKkTa. B HacTosAmMU MOMEHT U1 pacyeTa UCIOJIb3YIOTCS JABE PA3JIUYHBIE METOIU-
KM, TpeJHa3HAYCHHBIE JI1 MPOU3BOJACTBEHHBIX MPEANPUITHN U OOBEKTOB TpaK-
JAHCKOTO CTpoUTENbCcTBA. CTAaTUCTUUECKUI aHAIM3 MOKAPOB, MPOU3OIIEAIINX B
KpPYHHBIX ropojaax Poccun, CBUIETENBCTBYET O TOM, YTO KOJIMYECTBO IOKAPOB B
3IaHUSX C MAcCCOBBIM NMPEObIBAHUEM JIIOJICH HE CHUKAETCS, a YKUCIO MOTUOIINUX U
MOJIYYUBIIMX TpPaBMbl Ha MOXapax Bo3pacraeT. [laHHOe 0OCTOSITENHCTBO MPE-
CTaBJISIET CEPHE3HYIO MPOOJIEMY U 00s3bIBaET Opransl [ 0cy1apcTBEHHOM MTPOTUBO-
noxkapHoi ciryx0s1 MUC Poccun u BnajenblieB TaKUX 3JJaHU IPUHUMATD BCE HE-
00XOJMMBIII Mephl MO 0O0ECTIEUeHUI0 0€30MaCHOCTH JIIoAe Ha ciay4yall BOSHUKHO-
BeHHS noxkapa. OqauM ux 3¢ (HEKTUBHBIX PEIICHUH 3aIUThHI IO OT moXkapa sB-
JSI€TCSI UMEHHO pacyeT MOKapHOTo pucka!
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B cmamve paccmampusaemcs npumenenue bespeazeHmHo2o 0epmopupo8anusi NOO3eMHbIX
600 npu nomowu Qurbmpyrowet cpedvl KM/, komopsiii 6bi1 3a0yMan Kak KOppeKmupyowas
PpH, kxamanumuuecku akmusnas 006aska 05l hunbmpos-obesicenesusamereli ¢ Yevlo yeeiuue-
HUSL CKOPOCMU OKUCIeHUsL PACMBOPEHHO20 Jcene3d, Mapeanya U UOHO8 MANCENbIX MEMALI08.

Knrouesvie cnosa: KM/, oepmopuposanue, puromp-obesoicenezusameins, noo3zemHule 800bl.

OdeHb BaXXKHOE 3HAYEHHE MMEET COJEp’KaHHE B BOJE MOHOB (TOpa, MPUUEM B
CTPOTO OMNpPENEIEHHOM KOJUYEeCTBE, HEOOXOAMMOM JJisi HOPMAJIbHOW >KU3HEHes -
TEJIBHOCTH YesioBeka. M30bITok (TOpa B MUTHEBOW BOJE BBI3BIBAECT 3a00s1€BaHUs
(bar00po30M, 0CTEONOPO30M M HEPBHBIMU paccTpoiicTBamu. B Poccum u npyrux
CTpaHax HOpPMAaTHBHbIE NOKYMEHTHI, B yacTHocTH CanlluH, permamentupytor co-
nepxanue gropa B nutbeBoi Boje ot 0,7 10 1,5 MI/in B 3aBUCHUMOCTH OT KJIMMAaTH-
yeckoil 30HbI. CyIIeCTBYIOIIME METOJbI N1ePTOPUPOBAHMS BOJBI YCIOBHO pasjie-
0T Ha aBe rpynnbl (Opor b. H., Jleuenko A. II. BomomoaroroBka. MI'Y,
1996):

1. Metonbl copOuuu ¢pTopa 0CaaKOM THIPOKCUIA aTIOMUHMS WU MAarHus, a
Takke (ocdara Kampluss. ITU METOJbl OOBIYHO HCIONB3YIOT C OJHOBPEMEHHBIM
00€eCILIBeUMBAHUEM U OCBETJICHHEM J1JI1 00paOOTKU MOBEPXHOCTHBIX BOJ WU OJIHO-
BPEMEHHO C peareHTHBIM YMSTYEHHEM JJisi 00paOOTKH MOJ3EMHBIX BO/I.

2. Metoasl GpuibTpoBaHUs BOJBI Yepe3 (TOPCEIEKTUBHbIE MaTepHUalbl, OCHO-
BaHHbIE Ha OOMEHHOM azcopOuuu GTOPUI-UOHOB. DTU METObI HanboJee 1eNneco-
oOpa3Hbl MpHu 1e)TOPUPOBAHUU MOJ3EMHBIX BOJI, IJIe YPOBEHb PACTBOPEHHOTO KH-
CJIOpOJia HU3KUN M HET HEOOXOAMMOCTH B OCBeTNieHMU. B kaudectBe (ropcenek-
TUBHBIX COPOCHTOB UCMOJb3YIOT CUJIbHOOCHOBHBIE KATHOHUTHI M AHMOHMTHI, Mar-
He3HualibHble copOeHTHhI, (hochat Kanblusl, MOAU(PHUIIMPOBAHHbBIE 3arPy3KU — aKTH-
BUPOBAHHBIC YTIJIM, aKTUBUPOBAHHBIN OKCHJI aJIFOMUHHUS, aTIOMOMOIU(PUIIMPOBAH-
HbIE KJIIMHOINTUJIOJIUTBI, & TAKKE OTOMXIKEHHAS] KOCTHAs MyKa.

KM mnpencrapnsger coOoi rpaHyIMpOBaHHBIM KOPPO3HOHHO-HEYCTOMYUBBIN
CIUIaB CUCTEMbI aTIOMUHUNA-MarHui, MOKPHITHINA MOPUCTOM 000JIOUYKOIN U3 OKCUIIOB
Maraus u Menu. CwibHBIA moAmenaunBaromuit 3pdexr (pH > 9,5) nHa
MOBEPXHOCTH M B MPUTPAHMYHOM CJIO€ TpPaHysd CrnocoOCTByeT 0Opa30BaHUIO
MaJIOPACTBOPUMOTO OCaJIKa B PE3YJIbTATE PEAKUUU OKUCIEHUS U TUAPOIN3a HOHOB
Meramuia. B pesynbTaTe cBekeoOpa3oBaHHBIM THUIPOKCUJ MAarHus NpU TaKUX
3HaueHusax pH copbupoBan GpTopua-MoH JOCTATOYHO OBICTPO.

Tabnuna 1.
OOBeKT 1 2 3
[Ipou3BoaUTENBHOCTH GUIIBTPA, JI/MUH. 25 33 17
Pa3mep GanioHa, Aroiim 1 054 1252 844
O6beMm cmecu, 11 30 (1:1) 47 (1:1,5) 19 (1:1,5)
Wcxonnast koHneHTpamus ¢Gropa, Mr/ia 2.4 1,73 2,5
Konmentpamms ¢dbropa ocJie

1,1 0,3 1,4
0CaJI0uHOTO (PUIBTpa, MI/JT

Bpewms koHTakTa, MUH. 1,2 1,4 1,1
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Kax BugHO u3 pe3ynpraToB Tabmuibl 1 U HatypHbIx ucneiTanuii, KM sddex-
TUBHO CHIJKAET CcofepKaHue (PTOPUA-UOHOB B MOA3EMHBIX BOJIax 0€3 MCIOIb30Ba-
HUSl KaKuX-TMOO peareHToB. XuMHU3M mporecca nedropupoBanus Ha KJIM-
3arpyske, Mo Bcel BUAMMOCTH, aHAJOTWYEH B3aMMOJIEUCTBHIO CBEXKEOOpa3oBaH-
HBIX TUAPOKCHUJIOB MarHusi U alllOMUHMS C (PTOPUJI-MOHAMU B PEAreHTHBIX METOIaX
¢ o0pazoBaHUEM TPYAHOPACTBOPUMBIX aTIOMO- U MarHue(TOPUIHBIX KOMIUIEKCOB.
Pecypc nedpropupyromux GunstpoB Ha ocHoBe KJIM MO0XHO CIpOrHO3UPOBATH U3
npaktuku npuMenenus KJIM B Oe3peareHTHbIX (PUIbTpax-o0e3Keae3uBaTesx.
OunbTpel ¢ 3arpy3koit KJIM nmnst ynaneHusi pacTBOPEHHOTO Keje3a padoTaroT U
HaOMoAat0TCs yKe B TedeHue 2 jet. OTIuYuTeNIbHON 0COOEHHOCThIO e TopHupo-
BaHUA siBNsgeTca Oonbliee konuyectBO KJIM, yem nist o6e3xkene3nBaHusl, TaKUM
0o0pa3oM MOXHO OXHAaTh, YTO pecypc Aedropupyromux (QUiIbTpoB Ha OCHOBE
KJIM MoOxeT COCTaBUTh CPOK HE MEHEE 3 JIET.

VIIK 614.842
MOBBIIIEHUE Y®PEKTUBHOCTHU YIIPABJIEHUS OITEPATUBHO-
TAKTUYECKUMHU JEMCTBUSAMHU ITOKAPHBIX ITOAPA3JEJIEHAN
BOJITOT'PAJICKOM OBJIACTH

Kpusenmos I1.B. (rp. 4313)
Hayunslii pykoBoAuTENb — K.T.H., f011. Kadgeapsl [ICul TI
(B cocraBe yueOHO-Hay4yHOTrO KoMIuiekca [loxapoTymenus) TepeOues B.B.
Axanemus ['ocynapctBenHol npoTuBonoxapHoil ciayx6s1 MUC Poccun

C nomowbro Memoo08 Mamemamuyecko CMmamucmuk U MUKpPOIJIeMEHMHbIX HOPMAMUBO8
onpeoeneHo 8pems 6bINOIHEHUs JIeMEHMO8 ONePaAmUBHO-MAKMULECKUX OetiCEUll NOHCAPHbIX
noopazoenenutl Bonreoepaockoii obnacmu, ¢ yenvio ux oanbHeluet OnmumMu3ayul.

Knrouesnie cnosa: noastcapHole nodpas’()eﬂeﬂuﬂ, onepamueHo-maKkmu4ecKue oeticmeus.

Pa3BuTue Hayku U TEXHUKH, YCUJIEHHOE pa3BUTHE XUMUYECKOH, HeDTSIHOU U
ra3oBoil orpacieil, u chep SKOHOMUKH, B TEXHOJIOTHYECKUX MPOLIECCaX KOTOPBIX
UCIIOJIb3yeTCsl OOJBIIOE KOJIMYECTBO MOXKAPO- U B3PHIBOONACHBIX BEUIECTB, YBEIU-
YEeHHS 3TAXHOCTH U IUIOIIAIeld OOUIECTBEHHBIX M KUJIBIX 3IaHUH TPeOyI0T MOCTO-
SHHOTO BHUMAaHUA K Me€paM MPEaYNPEKICHU U TYIICHUS M0KapOB HA TEPPUTOPUH
Bonrorpazackoit o6iactu.

AHanu3 OCHOBHBIX IIOKa3aTelied ONEpATUBHO-TAKTUYECKOM JESTENbHOCTH
noApas3feieHuid ToXXapHOW oXpaHbl Bonrorpaackoid o6inacth Ha TOXapbl
MTOKA3bIBAECT TEHACHUNIO CHW)KEHUSI KOJIMYECTBA I0XKApOB, MPU 3TOM OTMEYAETCS
YBEJIMUEHHE TUIOMIAU TOPEHUS TMOCJE MPUOBITUS CUJI U CPENICTB MOJpa3eiaeHui
MOKApHOM OXpaHbl. JTOMY CIOCOOCTBYET Majas YHCICHHOCTh TMOMXapHBIX
pacueroB. JlanHas mnpobOnema  xapakTepHa s CEJIbCKOM  MECTHOCTHU
Bonrorpanckoit obnactu, rtae Oomee 30 % mokapoB JTUKBUAMPOBAIUCH
MO/Ipa3/IeNICHUsIMU YUCIEHHOCThIO OOEBBIX pacyeTOB MEeHee 4 YEeIIOBEK.
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CHM)KEHUE YHCIEHHOCTH TOKAPHBIX PAaCUETOB B COYETAHUHM HEJOCTATOYHOU
TEXHUYECKON OCHAILEHHOCTH OKA3bIBAIOT HEraTUBHOE BIMSHUE HA TOTOBHOCTH U
060ecrnocoOHOCTh JIEKYPHBIX KapaylioB MOXKAapHBIX TMojpasaeneHuil. B cBs3u c
TUM HEO0OXOJAMMO MPOU3BOJUTH BPEMEHHBIX HOPMATHUBOB, T.K. BpEMS SIBIISIETCS
OJIHOM U3 TJaBHBIX T[OKa3aTejieil, MO3BOJISIIONIMX OLEHUTh OO0ErOTOBHOCTh
nokapHelx nogpasznenenuii  [1].  Ilpomecc  TymieHMss MOXapoB  MOYKHO
paccMaTpuBaTh KakK KOMIUIEKC YIPABICHYECKUX PEIIEHUH U ONEpaTUBHO-
TaKTUYECKUX JIEWCTBUI, HaNpaBICHHbIX Ha oOecrneueHrne 0e30MacHOCTH JI0JeH U
KUBOTHBIX, COXPAHEHUE MATEPUAJIbHBIX LIEHHOCTEN W JUKBUIALWIO ropeHus [2].
IIpu BeieHUM ONEPATUBHO-TAKTHYECKUX AEHCTBHUI NOKAPHBIMHU IMOAPa3IEICHUSIMHA
OJIHUM M3 TJIABHBIX YCJIOBUH 3((HEKTUBHOCTH SIBISETCS BPEMs MX BBIIOJIHEHHUS,
KOTOpPO€ HampsIMyl0 3aBUCUT OT IMPaBWIbHON pPACCTAHOBKU HCIIOJHUTENEH
ONEPATUBHO-TAKTUYECKUX JEHUCTBUM W 3aKpPEIUICHHE 3a HHUMH BBIIIOJIHAEMBIX
omnepanuii B COOTBETCTBHM C HMX BO3MOYKHOCTSIMM, 3HAHUSMH W HaBBIKAMH HUX
BBINOJIHEHUS. [3 ]

OgHuM W3 HanpaBlI€HUM COBEPIICHCTBOBAHMS CUCTEMBl  yIPABJICHUS
ONEPATUBHO-TAKTUYECKUMHU NENCTBUSAMH MOKapHBIX MOAPA3AEIEHU N
Bonrorpanckoit o0iacTy mpu TYIIEHUH MOXKAPOB SBISETCS ONTUMHU3ALMS 3THUX
JNENCTBUI HA OCHOBE METOJ0B MaTEMAaTUYECKON CTATUCTUKU U MUKPOIJIEMEHTHBIX
HOpMaTUuBOB. C TNOMOIIBIO JaHHBIX METOJOB JKCIEPUMEHTAIBHO ONPEAEISETCS
BpEMsI BBINOJHEHHS KaKJIOrO AJIEMEHTa ONEpPaTUBHO-TAKTUYECKHX JeWCTBUH. B
MpPOLIECCE TMPOBEICHUS OSKCIEPUMEHTA: ONPEACICHO BPEMEHS BBIIOJIHEHUS
AJIIEMEHTOB ONEPATUBHO-TAKTUYECKUX NENCTBUI c UCIIOJIb30BAHUEM
MaTeMaTUYECKUX METOJIOB; ONPEIEICHA NHTEHCUBHOCTh OCBOCHHMS HCCIEIYEMOTO
AJIEeMEHTa  ONEPATUBHO-TAKTHUUECKUX  JIEUCTBUI;  ompeneleHo  TpedyeMmoe
KOJIMYECTBO U3MEPEHUIl; MPOBEICHA MPOBEPKA Ha HAIMUKE U UCKITIOYEHUE TPYObIX
OLIMOOK W3MEpEeHHs; OOOCHOBAHHO HCTUHHOE 3HAY€HUE 3aTpaT BPEMEHU MpHU
M3YYEHHH ONEPATUBHO-TAKTHYECKUX JAeiicTBui. llocne ompeneneHuss BpemMeHU
BBIITOJIHEHUS KaXXJOTO JJEMEHTA ONEPATUBHO-TAKTUUYECKUX JEUCTBUM, YCIOBUU
MPOBEAEHUS  COCTAaBISETCA  BO3MOXXHOCTb ~ ONTUMHU3UPOBATH  BpPEMS  €rO
BBITIOJIHEHUS € pa3paOOTaHHBIX MaTeMaTUYECKUX MOJENeil TpyI0oBOTO Mpolecca.
[lo pe3ynbraraM MOJYyYEHHBIX JaHHBIX OOIEe BpeMs BBIMOJIHEHUS 3JIEMEHTOB
ONEpPAaTUBHO-TAKTUYECKUX  JCHCTBUH  KaXIbIM TOXKAapHBIM  JIOJDKHO — OBITH
OJIMHAKOBBIM. [Ipu BBISIBICHMHM pPACXOXKICHHUM, HEOOXOAUMO MepepaclpeaesiuTh
AIEMEHTBl MeXAy MoxapHbIMU. OrmnpenenuB oOuiee BpemMsi U JOBEPUTEIbHBIN
WHTEpPBAJI, YCTAaHABIMBAEM HOPMATHBHYIO 3aBUCUMOCTh II0 MAaKCUMAJIBHOMY
BPEMEHHM, 3aTPAYEHHOMY OJIHUM MOKAPHBIM [4].

OnTumuzanus OnepaTUBHO-TAKTUYECKUX JIEUCTBUM MO3BOJIUT OOECHEUUTh
OOBEKTUBHO PaBHbIE BO3MOXKHOCTH BBITIOJIHEHUSI YIIPAKHEHUN UHIUBHUIYAIbHO, B
COCTaBE OTACIECHUM W JEKYPHBIX KapayJioB, a TAKXKE OKAKET CYIIECTBEHHOE
BIIMSIHUE HA COCTOSIHME TOTOBHOCTH NOKApHBIX MoApazaeiacHuid Bonrorpaackoi
obnactu M 3>PGEKTUBHOCTh BEACHUS ONEPATUBHO-TAKTUYECKUX ACHCTBUN MpHU
TYLIEHUU TOXKapa.
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B cmamve ananusupyromes u o6odbwaromes omeuecmeentule u 3apybesichvie HayuHvle 00C-
mudcenuss 8 obaacmu 8000CHAONCEHUSL U B0000MBEOEHUs. KPACUIbHO-OMOEN0UHbIX NPeOnpu-
Amutl.

Knrouesvie cnosa: kpacumenu, obecyseuusanue, koazynayus, aocopoyus, pekynepayus, oe-
CMpYKYus

YBenuueHne MOTPEOHOCTH B BOJE, NOBBINICHWE TPEOOBAaHUN K €€ KadeCTBY
JTUKTYIOT MIOUCK 3()(PEKTUBHBIX TEXHOJOTHH BOJOIOATOTOBKHA M OYMCTKH CTOYHBIX
Boj. HambOosee akTyanbHbIC HAa CETOAHAIIHUMN JACHB SBIISIOTCS METOJIbI, 00eCIeyn-
BaroIue 000pPOTHOE BOJOCHAOKEHUE TTPOMIPEANPUITHIT U MATIOOTXOHBIE TEXHO-
JIOTUH OYHCTKU CTOYHBIX BoJ. Tak, hupma «Cemisollvy» (CIIIA) pa3paboTana cuc-
TeMy 00€CI[BEUMBAHUSA U OYMCTKHM CTOYHBLIX BOJ KPAaCHIbHO-OTICIOYHBIX (haOpHK,
OCHOBaHHYIO Ha INPUMEHCHHU CMECH IIOJUMEPHBIX KOAryJIssHTOB; IIOCIE TaKOM
OUYMCTKH BOAY MOKHO ITOBTOPHO HCIIOJB30BaTh B MPOU3BOJACTBE. Takike XOpoIIue
pe3yiabTaThl 1aeT MPUMEHEHHE MEeMOpaHHOW TEXHOJIOIMH IJIS PEKyIepaluH Kpa-
CUTEJICH U OYMCTKH OTPabOTaBIINX KPACHIIBHBIX PACTBOPOB C MX IOBTOPHBIM HC-
MOJIL30BAaHMEM B TEXHOJIOTHYECKOM Iporiecce. IIpu 3ToM KommdecTBO moTpebiise-
MOH CBexel BoAbl ynaercs cHU3UTh Ha 70%, a koadPuimeHT Bo3BpaTa Kpacure-
nerr mocturaet 80-90 %. Jlns obecriBeunmBaHUS M JETOKCHUKAIIUM KpacuUTEIeH, a
TaKKe YJaJCHHUS OMACHBIX JJIS BOJOSMOB BCIIOMOTaTEIbHBIX BElIEeCTB (OyTHIOCH-
30aT, AUMETHI(TANIAT, TH- U TPH- XJIOPOCH3O0JIBI U JIP.) HA OYUCTHBIX COOPYIKEHUSIX
Benrpuu npuMeHst0T BOCCTaHOBJIEHUE, XJIOPUPOBAHKE, O30HUPOBAHUE.

119



B TI'epmanum dupma «Scholl AG» paspaborana HNUIOTHYIO YCTaHOBKY JIJIS
OYUCTKH BBICOKOIIBETHBIX CTOKOB KPAaCHJIBHBIX M OTOEIBHBIX 11€XOB, COCTOSIIYIO
W3 YCpPEIHUTENS, peakTopa MpeaBapuTeIbHOI0 OKUCIICHUS, OTCTOMHUKA, 030HATO-
pa, TeHepaTopa 030Ha, OCBETIUTENS, PE3€PBYAPOB IS KOATYJISHTOB U (DIIOKYJISH-
TOB, WIOYIUIOTHUTENS, (PUIBTP-TIPpEcca U CUCTeMbl KOMMYHUKaIHil. OCBETICHHbBIC
CTOKM 00pabaTtbiBaiiv (hJIOKYJISHTAMH U 030HO-BO3IYIIHONW CMEChIO M HAIPaBJISLIN
B ocBeTJIUTEINb. [lociie HeMTpaM3auy U yMsr4eHuss HA HFOHOOOMEHHBIX (QUIIbTpax
OUHUIIEHHYIO CTOYHYIO BOJY BO3Bpalllayii B TEXHOJOTHUYECKUU Tporecc. DPhexT
ounctku 1o XIIK u BIIK cocTtaBnsier coorBeTcTBeHHO 80-90 11 75-90% [1].

[TpucyTcTBHE B3BEIICHHBIX BEIIECTB B BOJIC BHI3BHIBACT IMOBBHIIICHHBIN PacXoj
o30Ha. B cBsi3u ¢ 3TUM 3 PEeKTUBHO coueTaTh O30HUPOBAHUE C APYTUMU METO/Ia-
MHU: YJIbTPa(uOJICTOBBIM WM HH(PPAKPACHBIM OOJIYYCHUSMH, MPEABAPUTEIbHBIM
OTCTaMBaHHEM U KoaryJiupoBaHueM. B psijge paOoT yka3bIBaeTcs Ha MEPCIEKTUB-
HOCTh HCTOJBb30BAaHUS JJISI OYMCTKU CTOYHBIX BOJ| TEKCTUJIBHBIX MPEANPUSITUN
OMOJIOTMYECKUX PEAKTOPOB C MpUKperieHHoW Mukpoduopoit [4]. Mcnons3oBanue
OMONMCKOB W3 TMOJUBUHUIXJIOPHAA IMO3BOJISIET TMOJYYUTh CTENEHb OYUCTKH IO
BIIKS5 no 92,7 %. WUcnonb3yemble B UHAUMU METOABI KOATYJISIMH, afcOpOLMK Ha
aKTUBHOM YTJI€ W JAp. JUISl OYUCTKU CTOKOB TEKCTHUJIBHOW MPOMBIIIJIEHHOCTH I0-
3BOJISIIOT CHU3HUTH 3arpsA3HeHHOCTh Ha 60-80 % [3]. 13 gecTpyKTUBHBIX METOJIOB
HauOoJiee MIUPOKOEe MPUMEHEHHE HAXOJUT OYMCTKA CTOYHBIX BOJI OKHCIHUTEIISIMHU,
peareHTHOM, BOCCTAaHOBUTEIbHO-OKUCIUTEIIBHON, JIEKTPOXUMHUYECKON U DIICKTPO-
KaTaJIUTUYECKOM JecTpyKuuei [2].
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MaprteiHos /[.A., Eropos D.A., Jlee B.O. (Ob/1-1-12)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl CudTC domenko H.A.
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Cywecmsyrom MHONMCECME0 MUNOE CUCHEM 3aAuUmbl 2UOPONPUBOOA SUOPABTUYECKOU CUC-
membl CMpPOUMeNbHOt MeXHUKU. Y OonbluHcmea 3aujumHulx YCmpoucme nomepu pabouel
HCUOKOCMU NOCTe UX CpabamvléaHus He Omeeuarom 9Koao2udeckol bezonachocmu. B dannoti
cmamve paccmMampusalomces meHOeHyuu pa3eumusi Cnocooos 3auumol 2UOPONpusodd U 3KoJ0-
2uyeckol 6e30nacHoCmu 2UOPasIUYecKol CUCmemMsvl CIMpPOUmMeNbHO-00PONHCHBIX MAUUH OM He-
CAHKYUOHUPOBAHHO20 8blOpOCA pabouell HCUOKOCMU NPU PpaA3pyueHUU PYKABos8 8blCOK020 0asile-
HUsL.

Knrouegvie cnosa: mpybonposoo, cudponpusoo, eudpasiuveckas cucmema, 2UOKull pykas
8bICOK020 0ABNEHUS, 3aWuUma 2uOpOnpPUBood, CUlO80l PYKAs.

PaGouee naBieHHe B TUAPABIMYECKUX CHCTEMaX CTPOUTEIbHO-IOPOKHBIX
MallliH MPEUMYLIECTBEHHO cocTaBisieT 16-20 Mlla. /lanpHeliiee yBenuuyeHue
MOIIIHOCTH THJAPONPHUBOJA 32 CUET MOBBILICHUS padOYero aBlIEHUS HE PEIKO
MPUBOJIUAT K pa3pylIeHHIO PYKaBOB BBICOKOTO JaBJICHUS u
HECaHKIIMOHUPOBAaHHOMY BBIOpOCY paboueil sxuakoctu B atMocdepy (46...335 m.
3a oauH BBIOpoc). BeiOpoc B atMocdepy paboueid KHUAKOCTH HAHOCUT yIIepO
OKpyXxaroleit cpeze. B 3Toil cBsizu 1enecooOpa3Ho MPOo0IKATh UCCIAEAOBAHUS O
COBEPIIEHCTBOBAHUIO CIIOCOOOB M YCTPOUCTB 3aLIUTHI THAPABINYECKON CUCTEMBI.

Co3/1aHO MHOXKECTBO THUIIOB CHCTEM 3aIIUThl TUAPONPHUBOAA. Y OOJBIINHCTBA
3aIIUTHBIX YCTPOUCTB MOTEPHU TMOCIE X cpabdaThIBaHUs COCTaBIISIOT OT 3 g0 101,
HalpuMep, MHEBMOAJIEKTpUYECKas cHUcTeMa 3auuThl — 6...871., MoIIaBKoBas
cuctema 3amuThl — 10 101. AHanu3 pexxuMoB paboThl HauboJiee MepCIeKTUBHBIX
3alUTHBIX YCTPONCTB TUPONPUBOJIA THIPABINYECKON CUCTEMBI MOKAa3bIBAET, YTO
JUTSl TUPOITHEBMATUUECKOUM cucTteMbl 3amuThl (matreHT RU 15764 U1 7 F 15 B 21/
00) motepu paboueit xxuakocTu cocraBuwiu 0,5...1,21., a 11 THAPOMEXaHUUECKON
(marent SU 1813937 Al F 15 B 20/00, marentr RU 15763 Ul 7 F 15 B 20/00) —
0,171., u He oTBedaroT TpeOOBaHUSAM 3KOJOrHueckoi Oe3zomacHocTu. [loaTOMy
aNbTEPHATUBHBIM CIOCOOOM OOpHOBI C HE CAHKIMOHHUPOBAHHBIM BbIOPOCOM
paboueit )KUIKOCTU MPHU Pa3pyLIEHUH PYKaBOB BHICOKOTO AaBICHUS THIPOCUCTEMbI
CTPOUTENBHOM TEXHUKHU MOXKET ObITh MOBBIIIEHNUE HAJEKHOCTU THAPOIUHUMA.

Hané&xHocTh THIpaBIMYECKUX CUCTEMBI JOPOXKHO-CTPOUTENbHBIX MAIIUH BO
MHOTOM OMPEIESETCS COBEPIIEHCTBOM KOHCTPYKLIMU T'MOKUX PYKaBOB BBICOKOTO
naBiaeHus. [[As TOBBIIEHHS WX MPOYHOCTH TMPUMEHSIOT OIUIETOYHOE WU
HAaBUBOYHOE METAJUIMUECKOE apMUPOBAHME T'MOKUX TPYyOOIPOBOIOB, pa3paboTaHbl
HOBBI€ THUIIbI COCAMHEHUIN KOHIIEBOI apMaTypbl, HapUMep, IIapUKOBbIE MY(]THI,
M3TOTOBJIEHUE CUJIOBOTO KapKaca U3 BHICOKOMPOYHOIO MOJUI(OUPHOTO BOJIOKHA U
MHOTOCJIOMHOM  apMmaTypbl, KaMephl pyKaBa METOJOM  JKCTPY3UU U3
BBICOKOKQYECTBEHHON  CHHTETUYECKOM pPE3UHBl C TBEPAbIM BHYTPEHHUM
MOKPBITUEM, TPUMEHEHUE TOoJIMypeTaHa, TMoJduaMuAa WIA C OIUIETKOM U3
HepkaBeronieil ctanu. OJHako, Kak OIIETOYHBIC, TAK U HABUBOYHBIE pyKaBa He
BBIICPKUBAIOT JUIMTENbHBIX UKINYECKUX HArPY30K MPU HOMUHAIBLHOM JIABJICHUU
B TUJIPaBIMYECKOM CUCTEMBI 3a TpaHulel Tperbero ucnosunenus (18...20 Mlla),
pecypc ux B 4...5 pa3 HmXKe CpoKa CIy)KObl MaIIMHBI W HE OTBEYaeT
PaBHONPOYHOCTH  KOHCTpYKIuu.  llpennaraercs  KOHCTPYKIMS ~ THOKOTO
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TpybOompoBoaa (puc. 1) rugpaBIUyYEeCKOM CHUCTEMBI CTPOUTEIHHOM TEXHUKH CO
CBOICTBaMH, CHIKAIOIIUMHU IIUKIMYECKHE HArpy3KH Ha PyKaB M, KaK CJIEICTBHE,
o0ecreynBaoIUMHU MOBBIIIEHHBINH pecypce [1-4].
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Puc. 1. TpyOonpoBoa BBICOKOTO JIaBJICHUS:
a) KOHCTPYKLIHS 000JI0YKH TpyOOIIpoBoa; 0) cxeMa HalpsKeHU B CTEHKaX TpyOoIpoBoa

TpyOompoBOx BBICOKOTO aBJICHUS COCTOMT W3 JBYX HAKOHEYHUKOB | C
PUCOSTMHEHHBIMH TaliKaM¥, CHJIOBOTO pyKaBa 2, MPOYHOW 000JI0YKH 3, HAJeTOU
Ha pyKaB 2, 00’kaThle HAKOHEYHHKAMH M 00pa3yIoliue TepMETHYHYIO TI0JI0CTh 4. B
TeJIe HAKOHEYHUKOB MMEIOTCSI KaMephl S, COOOMIAIONINecs KOIbIIEBBIMUA KaHATAMH
6 ¢ momocthio 4. Ha ogHOM W3 HAaKOHEYHMKOB HMMEETCS HArHETaTENbHBIN C
OOpaTHBIM KIJIAallAaHOM HUMMENb §, a Ha JOPYroM CIMBHOW C PEAyKIIMOHHBIM
KJIarmaHoM Humrenb 7. TpyOompoBoJ BBICOKOTO AaBICHHS pabOTaeT CIeAYIOIMINM
obpazom. [Ipu u3roroBieHnn TpyOOMPOBOIA MOIOCTh MEKIY CUIIOBBIM PYKaBOM H
000JIOYKOI 3amoiHseTcss ra3oM (BO3AYXOM) MO JAaBICHHEM 4epe3, Hampumep,
HarHETaTeNIbHBIN C 0OpaTHBIM KJIAIIAHOM HUIITIENb WM CITUBHOU C PEIyKIIMOHHBIM
kinananoMm. Ilpu nmogave pabGoueit KUAKOCTH MO pyKaBy cTeHKa pykasa (puc. 1 0)
OyleT HaxOaUThCS N0l BHYTPEHHUM JaBieHneM P 1 paGoueil ®UIKOCTH B pyKaBe.
[Io TpaHsSM BBIJEICHHOTO B CTEHKE pykaBa J3JeMeHTa A4 C paauaibHOU
KOOPAMHATON p BO3HHUKAIOT, KaK HM3BECTHO, HOPMAJIbHBIC HANPSHKECHUS O B
panuaIbHOM M B OKPY)KHOM HalpaBieHHsAX. [IpeBbIllieHUE STUX HaMpPsDKEHUN
CBEpX JOMYCTHUMBIX TMPHUBOIUT K pa3pbiBy pykKaBa TpyOOmpoBOIa BIOIb
NPOAOIBHOW OCH, TaK KaK OKPYXXHBbIC HaIpsDKCHUs CYIIECTBEHHO Oouibie
panuanpHBIX. BHelHee naBieHne raza P 2 B OJOCTH Ha HAPYKHYIO TOBEPXHOCTh
pyKaBa CHIDKAeT HaIlpsDKEHUsl G B CTEHKE pyKaBa, a rasopas 000JIouKa H3-3a
C)KUMaeMOCTH Ta3a CriaXWBaeT IyJIbCAllMI0 HOPMAIBHBIX  HaNpsKEHUH,
BO3HUKAOIIYIO TPH TMEPEKIIOYCHUSIX THAPOIMOTOKOB W ITYJIHCHPYIOMICH IMogaue
paboueii KUAKOCTH OT THAPOOOBEMHBIX HACOCHBIX arperaTtoB, YTO CIOCOOCTBYET
MOBBIIIICHUIO JKCIUTyaTallMOHHONW HAIEXHOCTH M JOJITOBEYHOCTH pabOThI pyKaBa
TpyOONpoBOJa, HCKIIOUACT pa3pylIeHHE pyKaBa BBICOKOTO IaBJICHUS U HE
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CaHKLIMOHUPOBAHHBIA BBIOpOC paboueil KUAKOCTH (MUHEPaTbHOTO Macliia) B
aTMoc(epy, o0ecrieunBaeT HIKOJIOTHYECKYI0 OE30IIaCHOCTh OKPYXKAIOLIEH cpebl.
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Boarorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamve npusedenvt pesynvmamvl ucciedo08aHuil HOB020 COPOYUOHHO-DUILMPYIOUEO
mamepuana ons cpeocmea UHOUBUOYANbHOU 3AUUMbL.

Knroueswvie cnosa: pecnupamop, hunompyrowuii snemenm.

Opnum U3 Hanbosiee PacHPOCTPAHEHHBIX PECITUPATOPOB SABIIAETCS PECITUPATOP
tuna «CHexok ['TI-B». On npencrapnser coboii neppopupoBaHHYIO MAcKy W3
MOJIMATUIIEHA MHOTOKPATHOTO MOJIb30BAaHUS C Pa3MELIEHHBIMU HA HEW C TIOMOILBIO
JeTaliel KperyieHUusT CMEHHbIMU (QUIbTpYIOIMMH 37eMeHTaMu [1]. B kadecTBe
MIPOTUBOra30BOr0 (PUIIBTPYIOLIETO 3JIEMEHTA UCIOJIb3YIOTCSl UIJIONPOOUBHBIE Ma-
TepHaIbl U3 MOHOOOMEHHBIX LEJUIIOJIO3HBIX BOJIOKOH Tuma [IM [2], a Takxke wurio-
MPOOMBHBIE M XOJICTONPOUIMBHBIE MaTepUalibl U3 HOHOOOMEHHBIX BOJOKOH IPYII-
el KM [2,3].

JIJist IOBBIIIIEHUST 3AIUTHBIX CBOMCTB (DPHIIBTPYIOMIMX 3JIEMEHTOB PECIUpaTo-
pOB, MOHMXeHUE Kod(PuIMeHTa nojacoca 3a CUYET MOBBIIICHUS TUIOTHOCTH MPH-
JIEraHusl OJyMAacKU 1O JUHUM OOTIOpallu pa3paboTaH HETKaHBIM MaTepual, co-
CTOSAIMUNA U3 BOJOKHUCTOTO XOJICTAa M3 aHMOHOOOMEHHOTO MOAM(PUIMPOBAHHOTO
MOJIMAMUIHOTO BOJIOKHA M CHCTEMbI CKPEIUISAIOIIMX METENb U3 MPOLUIMBHON HUTH,
KOTOPBIN JOMOJTHUTENBHO COAECPKUT BTOPON BOJIOKHUCTBIM CIION U3 rUAPOdUIIE-
HOTO MOJU(PUIIMPOBAHHOTO MOJIMAMHUIHOTO BOJOKHA, B KAUY€CTBE MPOIIMBHONU HU-
TH UCIOJIB3YIOT MPSKY U3 CMECH THAPOPUIBHOIO MOAU(MUIMPOBAHHOTO IMOJIH-
aMHUJTHOTO BOJIOKHA M BBICOKOYCAJIOYHOTO BHCKO3HOTO BOJIOKHA IIPH COAECPKAHUU
nocneaHero B cmecu 30- 40 %, npomrBHAasA HUTh IPU CKPEIUICHUM KJIAJIKOW TpHU-
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KO 00pa3yeT IUTIONIEBbIE MPOTSKKH, PACHOJIOKEHHbIE MEXIY BOJOKHUCTHIMU
CJIOSIMH, TIPU 3TOM PACCTOSTHUE MEXKIY CJIOSMU cOCTaBisieT 4-7 MM, a COOTHOIIE-
HUE CJIOS U3 MOJIU(PUIIMPOBAHHOIO aHHOHOOOMEHHOT'O MOJMAMHUIHOTO BOJIOKHA,
MPOLIMBHON HUTH U CJIOSL U3 TUIPOPUIBHOTO MOAU(PUIIMPOBAHHOTO MOJTHMAMHIHO-
ro BoJiokHa 1o macce coctasiusgeT 1:0,2:0,5. Ha puc. 1 noka3zan HeTKaHbIi GUIBT-
pYIOIIMIA MaTepHall, KOTOPBIM COJEPKUT BOJIOKHUCTBIN XOJICT 1, cCCTeMY CKper-
JSIOIUX TeTeNb 2, TPOUIMBHYIO HUTh 3, IUIIOUIEBbIE MPOTSIKKU 4, BOJIOKHUCTHIN
CJION 5.

Puc.1. Crpykrypa copOIuoHO-PUIBTPYIOLIEr0 MaTepraia

Martepuasi JOMOTHUTENBHO MOJIBEPraeTcsi TEpMOOOpadOTKE Ha KajJaHApPE MpHU
Temmeparype 80 rpagycoB , JaBiIeHHH Mexay Banamu 20 gan/cMm’ B TeueHHH 60
C., TP KOTOPOH 00pa3yeTcsl CIoKHasg MPYXKUHOOOpa3Has CTPYKTypa ILTIOMIEBBIX
npotrsbkek. HeTkanbiil QuibTpyroluii MaTepuan Moiay4yaroT Mo Cleayrolen Tex-
Hosiornu. OpMUPYIOT BOJIOKHUCTHIM XOJCT U3 aHUMOHOOOMEHHOI'0 MOJIUDUIIMPO-
BAaHHOT'O MOJIMKAIIPOAMUHOTO BOJIOKA U XOJICT U3 TUAPOPUIBHOIO MOAUPHUIIU-
POBAHHOT'O TOJIMAMHUIHOTO BOJIOKHA, CKPEIUISIOT MPOIIMBHON HUTHIO HA MaIIWHE
«Manunosb» € yCTaHOBJIEHHBIMU ILTIOLI-TJIATHHAME 0€3 pa3pe3aHusi IUTIOIMIEBBIX
MPOTSDKEK. 3aTeM MaTepuall IMOABEpraercs TepMooOpabOTKe Ha KalaHjape Mpu
Temmeparype 80 rpamgycoB, DaBICHHH Mexny Bamamu 20 gas/cm” B Tedenun 60 c.
ITo cranpaptaeiM MeTonukaM (I'OCT 15902.1-80, 15902.3-79, 1502.3-79, 12088-
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77, 16166-70, 10185-75, 16166-70, 12.4.048-78) omnpeaeieHbl CBOWCTBA 3asiB-
JsieMoro Marepuaina. Pe3ynbTaThl WCHBITAHWN CPaBHUTENIBHBIX XapaKTEPHUCTHK
CBOMCTB COpOIIMOHHO-(DMIBTPYIOIIETO MaTepHalia mpuBeeHbI B Tabnuie 1. Boico-
KO€ BpEMSs 3aI[UTHOTO JIEUCTBUS OOBACHATCS TEM, YTO MOBBIIIACTCS TUIOTHOCTH
MpUJICTaHUs TIOJIYMAacKH pecrupaTopa Mo JIMHUU OOTIOpaIlii, YMEHbIIIAeTCs TOJ-
COC TOJI MAcCKy, YBEJIMUMBAETCA OOIasi BJIAXKHOCTh MaTepHaya, MPOUCXOAUT JI0-
MOJTHUTEIbHOE Ha0yXaHue HMOHOOOMEHHOTO MOJU(PUIIMPOBAHHOTO TTOJIHMAMHUIHOTO
BOJIOKHA, YTO YBEJIUYUBACT €ro YJEIbHYIO TMOBEPXHOCTh W IMOBBIIIAET OOIIYIO
IJIOIIA/Ib KOHTaKTa C COpOMpPYEMBIM BeIIeCTBOM. B 30HaxX KOHTakTa BOJOKOH U
MIPOIIMBHOM MPSDKU, COACPKAIIUX Pa3TudHble (PYHKIIMOHAIBHBIC TPYIILI, U Pa3-
JUYHOW TUTPOCKOMUYHOCTH BO3HUKACT DJJICKTPUYECKUM TIMOTEHIMAN, MPUBOJIS-
YN K JIy4IIIeMy MOBEPXHOCTHOMY B3aMMOJICUCTBUIO TOJIIPHBIX MOJIEKYJI COpOHU-
pPyeMoro rasza c MoJsipHbBIMU MOJICKYJIaMU aHUOHOOOMEHHBIX BOJIOKOH U JIyUIIEMY
MIPOHUKHOBEHHUIO UX BIIIyOb MaTepHuaia. JTO MOBBIIIAET BPEMs 3aIIUTHOTO JEHUCT-
BUSI IO KUCJIBIM razam [4].

Tabnuna 1.
[Tokazarenn Martepuan no npumMepam \
1 2 3
1 2 3 3
1. Bpems 3auTHOTO AEMCTBUSA IO XJIO-
PUCTOMY BOJIOPOAY MUH 153 170 172
2. KoaddunueHnt nmoacoca mo1 Macky
pecnuparopa, % 0,054 0,03 0,028
3. BO3LyXOIPOHHUI[AEMOCTb, IM /M C 230 250 254
4. HayanbHOE CONPOTUBIIEHUE NTOCTO-
STHHOMY BO3JIyLlIHOMY IIOTOKY Npu 00b- 32 25 27
emHOoM pacxoze 30 i/muH, I1a
5. Pa3peiBHas Harpyska, cH
[To nnune 823 830 827
[To mupune 820 824 825
6. YmmHeHue npu pa3peise, %
[To nnune 90 73 77
[lo mupune 87 66 62
7. XKectkocts npu usrude, cH
Ilo mnuue 16,8 14,3 14,0
[To mmpune 15,5 14,0 13,7

B Ta6JII/II_Iel COOTHOIIICHUC CJIOA H3 MOI[I/I(i)I/IHI/IpOBaHHOFO AHMOHOOOMEHHOTO

MOJINAMHJTHOTO BOJIOKHA, MPOIIUBHOW HUTH W CJIOSI U3 THAPOPUIHLHOTO MOAM(H-
IIUPOBAHHOTO ITOJIMAMHJIHOTO BOJIOKHA TI0 Macce€ COCTaBJSICT B IpuMmepe 1-
(0,83:0,17:0,33); B mpumepe 2 - (1:0,2:0,5); B mpumepe 3- (1,16:0,23:0,57) coort-
BETCTBEHHO.
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VIK 502.17:661.1
PA3PABOTKA MEPOITPUSTHMN 110 3AIIUTE OKPYKAIOIIEN
CPEJIbI ITPU ITPON3BO/ICTBE XJIAJJOHOB, HA TIPUMEPE
XJIAJIOHA-22, TPOU3BOJIUMOI'O B AO «XUMITPOM>»

Mupnas 0. (I1b-1-11)
Hayunslii pykoBoautens — nou. kadeapsl [1bu3UC Pauko /1.C.
Bousrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmompeno enuanue npouszsoocmea xnadoHoe na oKpyjxcaowyio cpeoy u paspabomarvl
MEPONPUAMUSL NO CHUNCEHUIO TNEXHO2EHHBIX 8b1OPOCO8.

Knroueswie cnosa: cuudiceHue mexnoceHHblx 6bl6p06’06, meponpusimusl, 3KOJ102U4eCKasl 00-
CmaHoeBKa.

BOAO «Xumnpom» SBISE€TCS OJHUM W3 NPEANPUATHN XUMHYECKOTO KOM-
mekca r. Bonrorpaga. B HacTosiiee BpeMsi €ro OCHOBHBIM BUAOM JIESTEIBHOCTU
ABIIAETCS MPOU3BOJCTBO XJagoHa-22. Xnanon-22 (qupropxiopmeran, CHCIF,) —
OecIBETHBIN ra3 co cjadbIM 3amaxoM XJIOpodopMa, CKMKEHHBIN MOJ JaBJICHUEM.
XnanoH—22 npegHa3HavyeH Uil UCIIOIb30BaHUsl B OPraHUYECKOM CHUHTE3€ U B Ka-
yecTBe xJafgareHta. OTHOcUTeNbHas MOJIEKyJsipHas Macca — 86,47 r/mons. [1not-
HOCTb JKHJIKOT0 X71ag0Ha - 22 pu 0°C — 1285 kr/m’, mpu 25°C — 1192 kr/v’. Xia-
JIOH-22 OTHOCHUTCS K MEPEXOJHOMN Tpymme XJIaJ0HOB, COAEpPKAIIMX aTOMbI (Topa,
XJIOPA, a TAKXKE OJIMH MU HECKOJIBKO aTOMOB BOA0poaa. O30HOpa3pyIIAOIINN 110-
teHuran cocrtapiser - 0,05 [1]. XmagoH-22 sBHsSE€TCS HETOPIOYMM, HEB3PBIBO-
OMAacHbIM, MAJIOTOKCUYHBIM, CKM>KEHHBIM IOJ JaBieHUEM rasom. Kiacc omacHo-
cti 4 mo 'OCT 12.1.005. [Ipu HOpMaNbHBIX YCIOBUSX SIBISETCS CTAOMIBHBIM Be-
LIECTBOM, KOTOpOE oA aeiictBueM temneparypsl Boie 400°C moxker pa3naraTb-
csi ¢ o0pa3oBaHUEM BBICOKOTOKCHYHBIX MPOAYKTOB (TeTpadTOpITUIIEHA, XJIOPH-
CTOT'0 BOJIOPO/A, GTOPUCTOrO BOJOPOAa). XnaaoH—22 o0iaanaer ciaboHapKOTHYe-
CKUM JeHCTBUEM, MpPHU TOMAJaHUU Ha KOXY BBI3bIBAET OOMOpPOXKEHUE, B BOJE U
BO3JIyXe HE 00pa3yeT BpeAHBIX BeliecTB [2,3].
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AHanu3 aBapuil Ha NPEINPUATHAX 10 MPOU3BOJACTBY XJIaloHOB B PD, 3a nepu-
on ¢ 2010-2014 rr. moka3ay, 4T0 OCHOBHBIMHM IpuunHaMu BbiOpocoB AXOB sB-
JSI0TCA pa3repMeTH3aluss TEXHOJIOTHYECKOro 000pYyJ0BaHUsI MIPU €ro MpOU3BO-
CTBE M yTeuKa OOJIBIIOrO KOJMYECTBA BEUIECTBA B OKpYKaloUlyio cpeny. B aToii
CBSI3M, OYEHb BAXKHO pa3paboTaTh MEPONPUATHUS IO 3aLIUTE OKPYKAIOIIEH Cpe/ibl
oT Bo3MOHOro Bbixoga AXOB napyxy. IlepBeiM HampaBienuem padoT cTao
M3YUYEHHUE TEXHOJIOTMU IPOU3BOJACTBA XJIaJOHA — 22. CUCTEMHBI aHAIU3 MPOU3-
BOJICTBa nudTOopXiIopMeTaHa, ocymectBiasiemblii Ha BO AO «Xummnpom» myTem
KUAKOPA3ZHOTO THUAPOPTOPUPOBAHUS XJIOpOo(opMa B MPUCYTCTBUU KaTajau3aTopa
MATUXJIOPUCTOW CYPBMBI, MO3BOJIMJI BBIIBUTH OCHOBHBIE HEIOCTAaTKH IIpoliecca:
MOMalaHke B PEaKIIMOHHYIO MAcCy - pacTBOP MEHTaXJIOpUIa CypbMbl B XJI10podop-
Me - OOJIBILIOTO KOJIMYECTBA JKUJIKOTO (TOPUCTOTO BOJOPOAA BBI3BIBAET IKCTPAK-
LUIO TEHTAXJIOPUIA CYpPbMbI C BBIJEICHUEM CJOs, MPEICTaBISIOMIEro coooi pac-
TBOpP MEHTAXJIOPUIA CYpbMbl BO ()TOPUCTOM BOAOPOJE. DTO SIBICHUE MPUBOAUT K
MPEKPaIIeHUIO KOHTaKTa XJ0podopMa U GTOPUPYIOIIETO areHTa, B pe3ybTaTe pe-
aKkuusg TUIpoPTOPUPOBAHMS OCTAHABIMBAETCSA. AHAIU3 Pe3yJbTAaTOB MAaTEHTHO-
MH(OPMAIIMOHHOIO MOUCKA CBUAETENBCTBYET O TOM, UYTO C IEJIbI0 MHTEHCU(]UKa-
MU TIpoliecca MONy4YeHHs] AUPTOPXIOpMETaHa LEeIeco00pa3HbIM HaIpaBiIeHUEM
COBEPIIEHCTBOBAHHUS SIBJISETCS MCMapeHue (TOpUCTOro BOAOpoAa Mepe mopaveit
B peakTop [4]. BropsiM HampaBieHreM paboT cTano pa3paboTka MEPONPUITHH 110
3aIMTE OKPYKAIOLIEW CPeAbl U JIMKBUIAIMU BO3MOKHON THIIOTETHYECKON aBapuu
o BeIOpocy AXOB.Pasrepmeruzanusi 000pyoBaHuUs MPUBEIET K BBIXOY HAPYKY
AXOB, nanmpumep, propucroro Bojgopoaa u ap. @mopucmoulii pmopoo — omHo-
cumcs K epynne cuivho-moxcuynvix AXOB, umerowuii 1 kiacc onachocmu.

Ilpu nuxkeudayuu aseaputi, CBSI3aHHBIX C BBIOPOCOM (TIPOJIUBOM) (TOPUCTOTO
BOJIOPOJ1a HEOOXOIMMO M30JMPOBATh OMACHYIO 30HY, YAAJIUTh U3 HEe JIIo/eH, aep-
KaTbCA C HAaBETPEHHOU CTOpOHBI. HemocpencTBEHHO HA MECTE aBapvM U B 30HAX
3apa)K€HUS C BBICOKMMHM KOHILIEHTpAaUsMH Ha paccTossHuu 10 500 M oT mecTa pas-
JuBa paboThl NPOBOAAT B M3oaupyomux npotuBorazax UIT-4M, UII-5 (na xumu-
YECKHM CBSI3aHHOM KHCJIOpPOJE) WU JbIxaTenbHbIX amnmapatax ACB-2, [JACB (na
cxxaroM Boznyxe), KUII-8, KUII-9 (Ha cxxatom KUCIOPOJIE) U CPEICTBAX 3aIUTHI
koxku (JI-1, O3K, K1X-4, KUX-5). Ha paccrosauu 6onee 500 m or ouara, rae
KOHLICHTPALUS PE3KO MOHMKAETCSI CPEACTBA 3ALIUTHI KOKHW MOYKHO HE HCIIOIB30-
BaTh, a JIA 3alIUThl OPraHOB JABIXaHUS MCIOJIb3YIOT MPOMBIIUICHHBIE IPOTUBOTa-
3bl ¢ KopoOkamu Mapok A, B, BK®, MK®, a Takxe rpaxxgaHckue MpOTHBOTa3bl
I'TI-5, T'TI-7, ITA®-24, I[TIAP-2III B KOMIUIEKTE C JONOJIHUTEIBHBIM MAaTPOHOM
JIIT-3. Heiimpanuzytom ¢omopucmulii 6000po0 CIEIYIOIIUMHU PaCTBOPAMU: aMMHU-
auHoi Boaou - 10%-HBIM BOJHBIM pacTBOpoM ammuaka (Harpumep,l00 nuTpos
xuakoro ammuaka + 900 nutpoB Bojbl); 10%-HBIM BOJHBIM PACTBOPOM TallIEHOM
u3Bectd (100 kr. ramenoit uzBectu + 900 IUTPOB BOBI); U3BECTKOBBIM MOJIOKOM,
JUISl YErO OJIHY BECOBYIO YacTh TAIICHOW U3BECTHU 3aJIMBAIOT TPEMS YACTSAMHU BOJIBI,
THIATEJIbHO MEPEMEINBAIOT, 3aTEM CBEpPXY CIMBAIOT M3BECTKO-BBIM pacTBOp (Ha-
npumep, 100 kr. ramenoi uzBectd + 300 nutpoB Bojbl); 10%-HBIM BOJHBIM pac-
TBOPOM KaJIbLIUHUPOBAHHOW COJIBI, ISl YETO 1 BECOBYIO YacTh KAJIBLIMHUPOBAHHOM
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COJIbI PaCTBOPAIOT U MEPEMELIMBAIOT ¢ 9 yacTamu Bojabl (Harpumep, 100 Kr. Kaib-
UUHUPOBaHHOU coabl + 900 TUTPOB BOABI).

Ipu yreuke rasoobpasHoro (mpu Temmeparype Bbime +19,5°C) ¢ropucroro
BOJIOpOJIa JJIsl MOTallleHHs] apoB pacnbUIsIOT Boxy. [Ipu paznuBe xuakoro ¢ro-
PUCTOr0 BOAOPOJIa MECTO pa3iiuBa OTPa)KJaloT 3eMIISTHBIM BajoM (KpoMme IEecKa),
3aJIMBAalOT M3BECTKOBBIM MOJIOKOM, aMMHUAYHOW BOJIOM, pacTBOPOM Trali€HOW H3-
BECTH, KaJBIIMHUPOBAHHOU coOjbl, OO0 Bomoi. [ns obe3BpexuBaHus 1 TOHHBI
KUAKOTO (proprcToro Bogopoaa Heooxoaumo 35-40 toun Boabl. g HellTpanu3a-
Uy 1 TOHHBI KUAKOTO (TOPUCTOrO BOAOpOAa HeoOxonuMo 20 TOHH pPacTBOPOB.
J7ist pacnibUIeHHs] BOABI UM PACTBOPOB MPUMEHSIOT MOJTMBOMOCUYHBIE U MTOKAPHbIE
MaIllluHbl, aBropasznuBounbie ctanuuu (AL, [IM-130, APC-14, APC-15), a Takxe
UMEIOIIMeCs HAa XUMUYECKH OMNACHBIX OOBEKTaX TUIPAHTBl U CIELCHCTEMBI.
VYMeHblIeHUE, a 3aTeM U MOJIHOe MpekpalieHue yreuku (Beiopoca) AXOB noctu-
raeTcsi 3aKpbITUEM KPaHOB U 33JBUKEK HA MarucTpajbHBIX TPyOONpOBOAAX MOJIa-
gy AXOB, yctaHoBko# OaHgaxel, XOMyTOB, 3ariylleK, Ha MOBPEKICHHBIX Maru-
CTpaJsiX U EMKOCTSX, [IEPEKAYKON U3 aBAPUNHON EMKOCTH B 3alIaCHYIO.

Pa3paboTka MeponpusiTUii MO 3alUTE OKPYKAIOIIEH Cpeibl U JTUKBUAALMH
aBapuu npu BbeiOpoce AXOB sBisieTcss BaXXHOM M CTpaTerMyeckoil 3ajadeit s
KaKJIOT0 XUMHUYECKOTO TPENPUATHS, B TOM YKCJIE U MIPU IMPOU3BOJCTBE XJIaIOHOB
Ha BO OAQO «Xumnpom».
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VIIK 667.6
JAKOKPACOYHASI IPOMBIIIJIEHHOCTH B P®:
MPOBJIEMBI IPOU3BOJICTBA U MYTU UX PELIEHUS
(HA IPUMEPE 00O «BUT HAPULILIHCKUE KPACKH»)

[Terpos B.1. (3UC-1-10)
Hayunslii pykoBouTens — K.T.H., Aou. kadeapsl [1b u 3UC Mensnukosa T.B.
Boarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannou cmamve paccmompenvl npobaemvl npouzsoo0cmea 1aKoKpACcOYHOU NPOMbLULTIEH-
Hocmu 6 P®, npusedena cmamucmuka no oovemam npou3eo00cmed J1aKOKpACOYHOU NPOOYKYUU.
Paccmompenvt ocnosnbie onachvie geujecmaa, obpawarowuecs: Ha npeonpusmusx. Ilpoananu-
3UPOBAHBI OCHOBHbIE NPUYUHBL ABAPUUHbIX cumyayull. Paspabomanvl meponpuamus no npedy-
npesicoenuro 4C.
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Knrouesvie cnosa: naxoxkpacounas npomwviunennocms 6 P®; OO0 «BUT Lapuyvinckue

KPACKU», NpUYUHbl A8APULIHBIX CUMYAYULL, NPOoOIeMbl NPOU3BOOCMEA, MEPONPUAMUsL NO Npedy-
npescoenuro YC.

[IpousBoacTBO JakokpacoyHbiXx MatepuanoB (JIKM) aBnsercs onHON U3 KpyIl-
HEWIINX OTpaciedl XUMHYECKON MPOMBINIUIEHHOCTH. OHHM MPUMEHSIOTCSI B aBTOMO-
Ouiie- 1 MalIMHOCTPOEHUH, aBTOPEMOHTHOM MPOU3BOJACTBE U B ObITY. [loaTomy
CIPOC Ha HUX OCTaeTcsl cTadUiIbHO BbICOKUM. AccopTuMmeHT JIKM orpomen: Tojb-
ko B Poccum npousBoautcs okoino 2000 HaumeHoBaHui mpoaykuuu. B tabm. 1
MPEICTaBIEHbl MHOM €XEeroJHble 0OOBEMbI BBIITYCKAa OCHOBHBIX MPOU3BOJUTENCH
JIKM B Poccuu 3a nepuon ¢ 2011 mo 2014 rr.

Tabn. 1. Exxerogusie 00beMbl Bbllycka ocHOBHBIX npousBoauteneii JIKM B Poccun B 2011-
2014 rr., 1.

HanmenoBanve koManuu Bemyck, T

2011 2012 2013 2014
000 «Tuxkypuia»
000 «Kpackit Texcr 130000 | 132000 | 130000 | 135000
3AO «OMmuiicy 105000 | 100000 | 93000 | 86000
000 «Jlakpa CuaTE3» 35000 40000 41000 40000
000 «Ipennpustue BI'T» 35000 33000 35000 28000
OAO «Pycckue kpackn» 22000 | 25000 | 30000 | 24000
3AO «XUMHK» 18000 | 20000 19000 | 21000
3AO «JlekapT» 15000 16000 16000 15000
3AO «Jlakokpaco4yHbIE MaTEPHATIBD) 10000 11000 12000 10000
000 «BUT LlapuIiisiHCKIE KPACKM) 8000 9000 10000 9000
000 «benoropbe-OMJIx» 7000 9000 11000 10000
000 JI3 «Pamyra 6000 7000 7000 6000
OAO «Kponoc CIIb» 6000 8000 6000 7000
OAO «HeBunHOMBICCKHI A30T» 5000 6000 11000 10000
3AO «HoBast ObITOBast XUMUSI» 5000 5000 4000 5000
OAO «OprcunTe3» 4000 5000 5000 6000

Kak Buano u3 tabn.l1 Ha peiake JIKM cdopmupoBanach ycroiumBas rpymnmna
npousBoautenei: Tukkypuna, Omnuic, Jlakpa Cunres, [Ipeanpustue BI'T u np.
[Ipudem 5Ta 107 B T€UEHUE MOCIEIHUX TISTH JIET OCTAETCS CTaOMIIBHOM, Clierka
KoseOronelics B HeOOIbIIOM Juana3oHe. B Mx 4uciio BOLUIM M HAlId MECTHBIE
npousBoautenu kpacok — OO0 «BUT LapuiblHCKHE KPacKu», pacrloIOKECHHBIEC B
l'opoaumenckom paiione r. Bosrorpama. ToproBo-npon3BOACTBEHHAs KOMIIAHUS
00O «BUT ILlapuuplHCKHE KpacKu» SIBIASETCS OJHUM W3 KPYHNHEHIIMX POCCUM-
CKHX IPOU3BOAMUTENEH JAaKOKPACOYHOM MPOAYKUWHA TMOJI TOPTOBBIMH MapKamu
«BUT Lapuinbsinckue Kpacku» (d3Manu, Kpacku, jaku) U «AxBaBUT» (BoaHo-
JUCIIEPCUOHHBIE KPACKH, IIMATIEBKH, 3aMa3ku, rpyHThI). [loTpeOurensmu mpo-
OyKuuu BeICTynaroT Bce pernonsl Poccun m CHI'. Ilpennpusatre BHOCHT OrpoM-
HBIM BKJIa/ B pa3BUTHE SIKOHOMUKHU Bonrorpaackoit oomactu.

Bce BeniecTBa, MCMoOb3yeMble MPU MMPOU3BOJCTBE JAKOKPACOUYHBIX MaTepHa-
noB JIBX: cuxkarus, Hedppac C4 150/200 wnu TC-1 (kepocuH), jak, COIbBEHT
He(TAHOHU, MpUpoAHBI ra3 (MeTan) uMmetoT Il kmacc omacHocTu. A Kilacc OnacHo-
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CTH TIPOM3BOJIUMOM MPOAYKIIMH KOJIEOJIETCs OT MajioonacHoi A0 onacHoil. OCHOB-
Hasl MPOU3BOAMMAS MPOJIYKIMS: JIAKK Pa3IUYHBIX BUJOB, KPACKH JJIsi CTPOUTEIb-
HBIX HYXJ, IMaJH, 0Ju(a-oKcolib, Kieu. Bce 3Th MpoayKThI SBIASIOTCS TOKCUYHBI-
MU U JIETKOBOCIUIAMEHSIIOIIMMHUCS SKUIKOCTSIMH, OIMACHBIMH TPH TOBBIIICHHON
TeMIiepaType, 4To 0O0YyCIOBJIEHO CBOMCTBAMHM KOMIIOHEHTOB, BXOJSIIMX B HX CO-
craB. Hanpumep smanp-11d-115, kotopas npoussoaurcs Ha OO0 "BUT" cocrout
M3 TaKuX KOMIIOHEHTOB, KaK KCWJION (3 Kjacc OmacHOCTH), ckumuaap (4 kiacc),
yailT-ciuput (4 knacc), coiabBeHT (3 kiacc), coenuHenust ceunma (1 kmacc), co-
equHeHnust xpoma (1 kiacc). YkectoueHue TpeOOBaHUN K DKOJIOTMUECKON 0e30-
nacHocTH BbimyckaeMbix JIKM, a Takke mpobiiema CHUKEHHUSI BPEIHOTO BO3JIEH-
CTBUSI UX NPOU3BOJCTBA HA OKPYXAIOLIYIO CpPEeAy CTaBUT NIEpel MPOU3BOACTBOM
CIelyIOIIMe OCHOBHBIE 3ajauu: 1) pa3paboTka W BHEAPEHHE MaJOOTXOAHBIX U
MOJIHOCTBIO O€30TXOAHBIX TEXHOJOTUM; 2) ONTUMH3alUs Npolecca OKpacku; 3)
aBToMaTHu3auusa o0opyAoBaHUS; 4) MOJEPHU3AIMS CUCTEM PELUPKYISIUU U OYH-
CTKH OTXOJI0B; 5) BHeapeHueM HoBbIX JIKM; 5) pazpaboTka npaBuil U1 Mep MoOKap-
HOM Oe30macHOCTH npu HpousBojacTBe. [IpoaHanu3upoBaB NMpUUYMHBI aBapuil 3a
MOCJIETHUE HECKOJIbKO JIET, Sl ClleJlal BbIBOJ, YTO YpE3BblYailHbIE CUTYyallMH Ha
MIPOMBIIIICHHBIX OMACHBIX O0OBEKTaX MPOUCXOJAT B OCHOBHOM H3-3a HEYAOBIIE-
TBOPUTEIBHOT'O TEXHUYECKOT'O COCTOSIHUSI 00opyaoBanus (B 41% ciydaeB), HEKBa-
muUUMpOBaHHBIX AecTBUil mnepconana (20%), HapyiieHuid TpeOOBaHU HOPM U
npaBuil 6e3omacHocTH (8%), mpupoaHbIX kKatacTpod (6%), HENpaBUIBHOW OpraHu-
3alMM MPOU3BOJACTBA PaboT (4%) mpounx npuuut (21%).

PaccmoTpum HanOolsiee omacHyro aBapUHYIO CUTyaluIo, TaKyl0 Kak BbIOpOC
HedTenpoaykra u3 00opynoBaHusi. BeIOpoc omacHbIX BEIIECTB MPEACTABISET YyT-
pO3y MEepCOoHANTy M HACENEHHBIM IYHKTaM, PAacHOJIOKEHHBIM PSJOM C JaHHBIM
npeanpusitueM. Kpome Toro, po3nuB HeTeNpoAYKTOB MOKET MPUBECTU K MOXKa-
py, TEM CaMbIM HAaHECTU HE TOJBKO BpeJ MEpPCOHANy, HO U HAaHECTU KPYIHBIM Ma-
TepUabHBIN yiiep6. [ yMeHbIIeHHs] pucKa BOZHUKHOBEHUSI aBapUUHON CUTya-
MU Ha OOBEKTE HY)KHO MPEAYCMOTPETh CIEAYIOIINEe MEPONPUITHS, KaK MMPU BO3-
MOXXHOM pasrepMeTuszanuu o0OpyJoBaHUs, TaK U IPHU BO3MOXKHOM B3pbIBE, BO3-
HUKHOBEHMH Tokapa. [Ipu BO3MOXHOU pasrepMerusanuun o0opyaoBaHus, TpyOo-
MIPOBOJIOB, BHIOpOCE MPOJYKTa HEOOXOAUMO MPOBECTH CIEAYIOIINE MEPOIPUSITHS:
1) KOHTPOJIb BO3AYIITHOW Cpe/bl, 2) MPUMEHEHNE TPUTOYHO-BBITS)KHOW U aBapHii-
HOM BEHTWISIIMU MPOU3BOACTBEHHBIX NMOMEIIECHUN, 3) YCTaHOBJIEHUE XPAHMIIUILL
OMACHBIX BEIIECTB B OETOHHOM mojaaone, 4) O60pynoBaHUE TEPPUTOPUH MPOU3-
BOJICTBA ra30aHajIN3aToOpaMu, 5) OopraHu3alus PeryJsipHbIX YYEHUN U TPEHUPOBOK
M0 JIMKBUJALMU MOCIEACTBUN pa3nuBOB Ha oObekTe. [Ipu BO3MOXKHOM B3pHIBE,
BO3HUKHOBEHUU IOXkapa HEOOXOIMMO MPOBECTHU CIAEAYIOIIME Mepornpusitus: 1) 3a-
3eMJIEHHE BCEX METAJUIMYECKUX U DJIEKTPOMPOBOISIINX YacTel 000pyI0BaHUS IS
3alUThl OT CTATUYECKOIO 3JEKTPUYECTBA, 2) YCTAaHOBKA 00OpPYAOBaHMS BO B3pbI-
BO3AIUIIICHHOM UCIIONHEHHUH, 3) MoJHHue3amTa, 3aiuTra OT NpAMbIX MMOoNnaJaHui
MOJIHMH, 4) yCTaHOBKA MOXKAPHBIX THIPAHTOB, 5) MCIOJIB30BaHHE HEUCKPOOOpa-
3YIOLEr0 MHCTPYMEHTA MpH padoTe BO B3PBIBOONACHOW cpeje, 6) opraHu3aius

130



PETYISIPHBIX YYEHUN U TPEHUPOBOK I10 JIMKBUJIALIUU [TOKAPOB HA MMPOU3BOACTBE, 7)
BHEJIPEHHE aBTOMATUYECKUX CUCTEM MOKAPOTYLICHHUS.

OO61mre Mepbl o0 NPeayNpexACHUI0 aBapUMHON cuTyaruu: 1) ycuieHue KOH-
TPOJIs 32 COOJIIOICHUEM PEKMMa BEJIEHUsI TEXHOJIOTMYECKOT0 Ipoiiecca; 2) o0yye-
HUE OOCIY>KMBAIOIIETO MepcoHana JeHCTBUAM IO JIMKBUIAIMU BO3MOXKHBIX aBa-
puii, npoBeaeHue yueOHbIX TpeHUpoBok mo [IMJIMJITIA ¢ oTpaboTkoil mpakTHye-
CKUX JIEWCTBHMI Ha cily4ail aBapuu, 3) OOHOBJIIEHHE U CO3/1aHHE HOPMATHUBHOTO 3a-
raca CpeJICTB MHIAMBUIYAIIbHON 3allIUThl, 4) CBOEBPEMEHHBIN NEPECMOTP pabounx
WHCTPYKIMH, 5) mepuoauyeckas MpoBepKa TEXHHMYECKOTO COCTOSIHUS YCTPOMCTB
3aIUTBl OT CTaTHYECKOTro »dJjekTpudecTBa (corjacHo Tpeboanusim CO 153-
34.21.122-2003), 6) noanep:xkaHue 00bEMOB pe3epBOB (PMHAHCOBBIX U MaTepUaib-
HBIX PECYPCOB ISl JINKBUJALMKM YPE3BBIYAHBIX CUTyalluid MPUPOAHOTO U TEXHO-
TEHHOTO XapaKTepa.

[IpennpusiTvs 1aKOKpaCOUYHOW MPOMBIIIIEHHOCTH, B TOM uunciie 1 OO0 «BUT
[apuIbIHCKHE KpPAaCKU» OTHOCATCS K OIMACHBIM MPOU3BOJCTBEHHBIM OOBEKTaM.
Pa3zpaboTannble MHOM MeponpusTHs 1o npeaynpexaennto YC aisa naHHOro npe-
OPUATHS JOJKHBI YMEHBIIUTH pUCK BOo3HUMKHOBeHUsT YC Ha oOBeKkTe, MpeaoTBpa-
TUTh BO3MOXHBIE YEJIOBEUYECKHE >KEPTBbI, YMEHBIIUTh MAaTEepUaIbHBIN yuIepO.
JlaHHBIE MEPONPUATHS MOTYT MCIOJIb30BaThcAd HE Tobko Ha OO0 «BUT Ilapu-
LBIHCKHE KPAaCKW», HO U Ha JIPYTHX NPEINPUATHIX JAKOKPACOYHON MPOMBIILICH-
HOCTH B PO.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. TOCT 6465-76 Dmanu I[1d-115. Texuuueckue yciaoBusi.

VIIK 628.511
SKCIMEPUMEHTAJIBHOE UCCJEJIOBAHUE Y®DPEKTUBHOCTH
YJIABJUBAHUS MBLJIA YCTAHOBKM C AIIIIAPATOM B3IT U
PYKABHBIM ®HJILTPOM

Pensan A.M. (acnupanTt xadenpst bX/IBT)
Hayunslii pykoBouTens — 1.T.H., pod., 3aB. kadenpoit BT Aszapos B.H.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamve npusoosmcs pezynvmamel uccnedoganus 3¢hghekmugHocmu yiasiu8aHus noliu
9KCHEPUMEHMANIbHOU YCMAHO8KoU Ha base annapama B3I1 u pykasnozo ¢punempa.

Knroueswvie cnosa: nvinw, sghghexmusnocms ynasnusanus, B3I, pyxasnuiil puromp.

Jist cHWKEeHHsT BBIOPOCOB MBUIM OT TEXHOJIOTMYECKOTO0 OO0OpYAOBaHMS Ha
MPEANPUATUAX CTPOUTEIBHON OTpaciyu HaumboJee YacTo MPUMEHSIOTCS JIBYXCTY-
NeHYaThle CUCTEMbl OUHCTKHU, KOTOPBIE SBIISIOTCS Hanbosee 3 PEeKTUBHBIM TIbLIe-
yJaBIMBaOMIUM 00opyaoBaHreM. OJIHUM M3 MEPCIEKTUBHBIX HAIpaBieHUN B 00-
JACTU YJIABIIMBAHMS MbUIM SBIISIIOTCS YCTAHOBKM M HMCIOJIb30BAHMEM alllapaToB

131



B3II u pykaBubiX ¢unbTpoB. Pazpaborana skcrepuMeHTalbHAsl YCTaHOBKA JJIS
yJIaBIIMBaHUS TBUIM CUCTEM aclMpallid CXeMa, KOTOPOl IpeacTaBieHa Ha puc. 1.

UccnenoBanre 3¢h(HEKTUBHOCTH YIABIMBAHUS MPOU3BOJUIIOCH C TMpEIBaAPH-
TETBHO BBICYLICHHBIM KBAPIEBBIM MECKOM IUIOTHOCTBIO p=1,2 KI/M° M MejuaH-
HbIM quaMmeTpoM vactuil 10 100 mkm, ¢ dso paBabiMu 40,60,80 MKM.

~

Puc. 1 Cxema 3KcriepUMeEHTaNbHOW ycraHOBKU: | — ammapat B3II; 2 - meuteBoi OyHkep; 3 -
BEPXHHI TaHTEeHIIMAIBHBIA BXOMHON MaTpyOOK; 4 — TAHTCHIIMAIBHBIA BXOJ, 5 - BEpXHUH
BBIXOJIHOM OCEBOH MaTpyOoK; 6 - HIKHUIM BXOJIHOW MaTrpyooK; 7 - V-00pa3HbIii pacceka-
TeNb; 8 - oTOOMHAs maiiba; 9 - mTynep A1 npoBeacHus 3amepoB; 10 - BeHTHIsATOP; 11 —
mubep; 12 — 3aciaonka; 13 — TaHreHIMAIBHBIN 3aBUXPUTEIb HIDKHETO NaTpyOka; 14 — 3a-
CIIOHKa; 15-pykaBHBINA QHIIBTD.

[Ipy mpoBeneHUM HCCIEOBAaHUN B KauyeCTBE BapbHUPYEMBIX (PAKTOPOB ObLIH
BBIOpAHBI: X| ~-OTHOCUTEINIbHAS CKOPOCTh IMOTOKA B MOMEPEYHOM CEUECHUH ammapara,
V,, paBHas OTHOIICHUIO PAcXojia rasa, MOCTYIAIOIIEr0 Ha OYHUCTKY, K TUIOIIAIH
IOTIEPEYHOr0 CEYEHMs ammapara U OTHECEHHast K 1 M/c; X, -0 pacxoja rasa,
II0JaBa€MOr0 B alllapaTr 4epe3 HUKHHUI BBOJ Ky; X3 - OTHOCUTEIbHASI KOHLEHTpA-
U TBUIM B OYMIAEMOM IIOTOKe BO3ayXa, C, paBHas KOHIEHTPAIUHU MBLIM Ha
BXOJE B ammapar, OTHeCeHHOH Kk 1 r/m’. IIpH MCIIOIB30BAHMM MAaTEMATHUECKOH
MOJIEIH B BHJIE IOJIMHOMA BTOPOTO MOPAJIKA UCIOJIB3YEM IUIAHBI HA TPEX YPOBHSAX
tumna 3" (rae n = 3— gucio GpakTopoB), IPH STOM peaan3yeM BCe BO3MOKHBIE COUe-
TaHUsl ypoBHEN (PakToOpoB (MOJIHBIN QakTopHbIN 3KcnepuMeHT) [1]. YpoBHU U UH-
TepBajibl BapbUpOBaHUS (PAKTOPOB MPHUBEAEHBI B Tabmuue 1., MaTpuia sKCrepu-
MEHTaJIbHBIX MCCIIEIOBAaHUHN MO ONpeAeNeHI0 3(PPEeKTUBHOCTH NbLICYJIaBINBAHUS

npuBeaeHa B Tabnuue 2.
Tabnuna 1. - YpoBHM 1 MHTEpBaJIbl BApbUPOBaHUS (JaKTOPOB

HuTtepBamnsl YpoBHU (haKTOPOB
®DaKTOphI BapbUPOBaHUS OcHoBHOU Bepxuuii Huxuuit
0 +1 -1

X|- OTHOCUTEJIbHAS CKOPOCTH T10-
TOKa B ITONIEPEYHOM CCUCHUH all- 3,1 5,4 8,5 2,3
napata V m/c

Xo- O0JIA pacxoJa rasa, mogaBac-

MOTO B afnapat uepe3 HIDKHHIMA 0,3 0,6 0,9 0,3
BBOJI Ky}

X3- OTHOCUTEJIbHAST KOHIICHTPALIHS

MBUIHA B OYHIAEMOM IIOTOKE BO3- 8 10 18 2
nyxa C r/m’
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Tabnuna 2 — Martpuna 3KCriepUMEHTAIBHBIX UCCIIEOBaHUM MO omnpeneseHnto 3h(eKTHBHOCTH

MbLIICYJIABIMBAHUSA

Ne Ne peat. (hakTophI pabodas MaTpuia n

1 2 x1 x2 x3 \Y Lu/Lo C yl
1 1 27 -1 -1 -1 2,3 0,3 2 93,4
2 2 26 -1 -1 0 2,3 0,3 10 97,5
3 3 25 -1 -1 1 2,3 0,3 18 94,73
4 4 24 -1 0 -1 2,3 0,6 2 94,73
5 5 23 -1 0 0 2,3 0,6 10 93,31
6 6 22 -1 0 1 2,3 0,6 18 96,3
7 7 21 -1 1 -1 2,3 0,9 2 93,3
8 8 20 -1 1 0 2,3 0,9 10 94,3
9 9 19 -1 1 1 2,3 0,9 18 99,1
10 10 18 0 -1 -1 5,4 0,3 2 95,77
11 11 17 0 -1 0 5,4 0,3 10 93
12 12 16 0 -1 1 5,4 0,3 18 93,3
13 13 15 0 0 -1 5,4 0,6 2 90,78
14 14 14 0 0 0 5,4 0,6 10 95,92
15 15 13 0 0 1 5,4 0,6 18 99,5
16 16 12 0 1 -1 5,4 0,9 2 98,5
17 17 11 0 1 0 5,4 0,9 10 99,5
18 18 10 0 1 1 5,4 0,9 18 96,56
19 19 9 1 -1 -1 8,5 0,3 2 99,6
20 20 8 1 -1 0 8,5 0,3 10 91,67
21 21 7 1 -1 1 8,5 0,3 18 96,58
22 22 6 1 0 -1 8,5 0,6 2 89,65
23 23 5 1 0 0 8,5 0,6 10 94,2
24 24 4 1 0 1 8,5 0,6 18 99,6
25 25 3 1 1 -1 8,5 0,9 2 98,01
26 26 2 1 1 0 8,5 0,9 10 98,65
27 27 1 1 1 1 8,5 0,9 180 95,01

O6paboTka pe3yIbTaTOB IKCIEPUMEHTATIBHBIX UCCIICI0OBAaHUN METOJIOM HaU-
MEHBIINX KBAJIPATOB MO3BOJIMIIO MOJYYUTh aJI€KBATHBIC YPABHEHUS PETPECCUU:
Y = 90.74 + 0.0374X, + 172X, + 0.00514X,

Y =90.74 -5-L,, +14,2-L, /L, —2-C
IIpu nepexone OT KOAUPOBAHHBIX BEJIUYMH K UMEHOBAHHBIM YPAaBHEHHS HMeE-
10T BUJ:
Y = 90.74 + 0.0374X, + 172X, + 0.00514X,
Y =90.74 -5-L,, +14,2-L, /L, —2-C
3HaYUMOCTh KO3(P(PUIIMEHTOB MPOBEPSUIIM, COMOCTABIAS TaOJIUYHbIC 3HAUCHUS
kputepus CThIOJIEHTA C PaCUETHBIMU MPU JOBEPUTEIBHON BEpOSATHOCTU p=95% u
qucie creneHei codoasl =28 t, =2,048. AneKkBaTHOCTh YpaBHEHHUH perpeccuu
MIPOBEPSIACH COIMOCTABICHUEM PACUYETHOIO M TaOJIMYHOTO 3HAUYEHUI KpUTEpHUs
Oumiepa F, npeAcTaBIsAIOMIEr0 cOOOW OTHOLIEHWE AMCHEPCUU AJEKBATHOCTU K
omnbke omnbita. [Ipu ypoBHe moBeputenbHoil BeposaTHocTu o = 0,05 pacueTHoe
3HaueHue kpurepus Puuiepa cocrasiseT £, =2,57 , 4TO MEHbIIE TAOINYHOTO 3HA-
yenus F,, = 5,75, cmenoBaTenbHO YpaBHEHUS aiekBaTHbl [ 1]. Pe3ynpTaTel nccie-
JIOBaHUM MOKA3bIBAIOT, YTO CpelHAsS d()PEKTUBHOCTD YJIaBIMBAHUS MBUIM JKCIIE-
PUMEHTAJIBHOW YCTaHOBKOM cocTaBisieT 95,6% .
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BUBJIUOTIPA®UYECKUN CIIMCOK

1. AxnazapoBa, C. A. Ontumuzanus SKCIEPUMEHTa B XUMHHM U XUMUYECKOH TEXHOJIOTUH /
C. A. Axnazaposa, B. B. Kadapos. M. : Beicu. mk., 1978. 319 c.

VIIK 628.166
MMPOBJEMBI YACTOM BOJIbI

PeisiieBa M.B. (BuB-1-13)
Hayunslii pykoBoautens — acc. kadenpst BuB PoutbnieBa T.O.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannou cmamue uznoorcenvl npodiemvl u Memoowvl OYUCMKU 800bl NPU 800ONOO20MOBKE.

Knrouesvie cnosa: desungexyus 600vi, mMOKCUYHOCHb, MEMOObL OYUCTKU.

Bopna - mpocreiiliee XuMHUECKOe COCTUHEHUE IBYX aTOMOB BOJIOPO/Ia M OJTHO-
ro aromMa KHCJIOpoJa — SIBISETCS OCHOBOH ku3HU Ha 3emue. [loaToMy yueHbie B
nouckax (opM JKU3HM Ha IPYTUX IJIaHETaX COMHEYHOW CHCTEMBI, CTOJIBKO YCHIUN
HATPaBISIOT Ha OOHApPYKEHUE CIIeI0B BOJbL. Boga He nMeeT muTaTenbHON IICHHO-
CTH, HO SIBIISIETCS HEIIPEMEHHON COCTaBHOW YaCTBhIO BCETO KMBOTO. B pacTeHmsx
conepxutcs 10 90% BOABI, a TEO B3POCIOro YeJIOBeKa COCTOUT U3 Hee MPUMEPHO
Ha 60 - 65%. IIpoGiema YucTOl BOJBI 11l MOTPEOJICHUS €€ YeIOBEKOM, B CBSI3H C
3arpsi3HEHUEM OKPYKaOIIeH Cpelbl, SBIsIeTCs elle 0ojiee aKTyalbHOW Ha COBpe-
MEHHOM dTane. YenoBek IOHKEH MOTpeOsaATh He MeHee 1,5 muTpa KHUIKOCTH B
neHb. [Ipu moTpebieHnN MEHBIIEro KOJUYECTBA KUAKOCTH HACTYMAET 00E3BOKHU-
BaHUe opraHu3ma. [lepBocTeneHHas poyib BOABI B KH3HU BCEX KUBBIX CYIIECTB
CBSI3aHA C TEM, YTO OHA YHHMBEPCAJIbHBIH PACTBOPHUTEIh OTPOMHOTO KOJIMYECTBA
XUMUYECKUX BellecTB. TO ecTh (paKTUUECKH SBISETCS TOW CPeloi, B KOTOPOH u
MPOTEKAIOT BCE MPOIECCHI JKU3HENCATEIBbHOCTH. Boma: perynupyer temneparypy
TeNa; yBIAXHSIET BO3MYX; 00ECMEUYMBACT JOCTABKY IMHUTATEIHHBIX BEIIECCTB M KH-
CJIOpO/Ia KO BCEM KJIETKaM Tella; 3alluiacT U Oyhepu3upyeT KU3HEHHO Ba)KHBIC
OpTaHbl; TOMOTAeT MPeoOPa30BBIBATH MHIIY B YHEPTHIO; TIOMOTAET MUTATEIEHBIM
BEIIECTBAM YCBAaWBAaThCS OPTaHAMU; BBIBOJIUT IUIAKH M OTXOJBI MPOIECCOB KH3-
HEICSITETLHOCTH.

B coBpeMeHHBIX yclIOBUAX MpobiieMa oOecredeHusl HaceaeHus: 100poKayecT-
BEHHO BOJIOM CTAaHOBUTCS Bce Ooyiee akTyaabHONH. DTO BBI3BAHO HE TOJBKO Jedu-
IIUTOM MTUTHEBOM BOJBI, HO M1 MHTCHCUBHBIM XUMUYECKUM U MUKPOOHUOIOTUIECKUM
3arps;3HEHNEM MCTOYHHKOB MUTHEBOTO BOAOCHAOKEHHUs. OCTpPO CTOMT BOMPOC 00
ouncTKe BOJbl. OCHOBHOE TpeOoBaHHE, KOTOPOE IOJKHO OOECIeUMBATHCA MPH
o0e33apaxMBaHUM BOJBI, 9TO OTCYTCTBHE B HEH BOo3OymuTenei 3aboneBaHuil [1].
OCHOBHBIMH METOJAMH OYHCTKH BOJBI JJISi XO3SHCTBEHHO-IIMTHEBOTO BOJOCHAO-
KCHHS SIBJISIIOTCSL OCBETJICHHE, oOecBeunBaHe U obe33apakuBanue. OCBETICHNE
BOJIBI ITYTEM OCaXJICHUs B3BEIICHHBIX BEHIECTB. DTy (YHKIUIO BBHIMOJIHIIOT OC-
BETJINTEJIN, OTCTOMHUKH M QUIBTPHL. B OCBETIUTENSAX U OTCTOWHUKAX BOJA JIBH-
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KETCSl C 3aMEJJICHHONW CKOPOCTBIO, U3-3a YEro MPOMCXOIUT BHIMAJCHUE B OCATOK
B3BEIICHHBIX YacTUll. [ ocakaeHus MeIbYallliiX KOJJIOMJIHBIX YacTHI], KOTO-
pble MOTYT HaXOAMUTHCS BO B3BEUICHHOM COCTOSIHUM HEOIPEAENIEHHO JOJTr0oe Bpe-
Ms, K BOJIe MPUOABJISAIOT PacTBOP KoaryisiHTa (0OOBIYHO CEpPHOKHCIIBIN aIFOMUHUMH,
KEJIE3HBI KYyNOpOoC WM XJOpHOE Xelie30). B pesynbrare peakuuu KoaryiasHTa
COJIIMM MHOTOBAJICHTHBIX METAJIJIOB, COJAEpXAIIUMUCS B BOJAE, 00pa3yloTcs XJo-
ks, YBJIEKAIOLIUE MPHU OCAXKJICHUH B3BECU M KOJUTOWAHBIE BenlecTBa. Koarymsuu-
el mpuMecel BOABI HA3BIBAIOT MPOLIECC YKPYITHEHUSI MEbYalIINX KOIOUAHBIX U
B3BEIICHHBIX YACTHUI], MPOUCXOASAIIMI BCIEACTBHE MX B3aUMHOTO CIIMIMAHMS MO
JEHUCTBUEM CUJI MOJIEKYJSIPHOTO MPUTsDKeHUS. PUIBTPOBAHUE — CaMbId pacipo-
CTpaHEHHBI METOJl OTJEJICHUS TBEPAbIX YACTHUIl OT XKUAKOCTH. [Ipu 3TOM U3 pac-
TBOPAa MOT'YT OBITh BbIJIEJIEHBI HE TOJBKO AUCIEPTUPOBAHHBIE YACTHIIBI, HO U KOJI-
nounsl. B mporecce QuibTpoBaHUsS MPOUCXOIUT 3aJiep>KaHHE B3BEIIEHHBIX Be-
HIECTB B MOopax (UIbTPYIOLIEH cCpelbl U B OMOJOTMYECKOMN TUICHKE, OKpYXKarolen
yacTUllbl (PUIBTPYIOIIEro MaTepuana. Boga ocBoOoXk1aeTcss OT B3BEILICHHBIX Yac-
THII, XJIONbEB KOAryJsiHTa U O0oJblIel yacTu 6akrepuit. ObGecuBeurBaHue BOMbI, T.
€. YCTpaHEHHE WM OOECIBEYMBAHUE PA3IMYHBIX OKPAIICHHBIX KOJIJIOMJIOB WIIH
MOJIHOCTBIO PACTBOPEHHBIX BEIIECTB MOXKET OBITh JOCTUTHYTO KOAryJnpOBaHUEM,
MPUMEHEHUEM Pa3IUYHBIX OKUCIUTENIeH (XJIOp M €ro MpoOU3BOJHBIE, O30H, Iep-
MaHTaHaT Kajausi) U COpOCHTOB (aKTUBHBIM YTroJib, HCKYCCTBEHHBIE cMOJIbI). O6e3-
3apa)KuBaHUE BOJIbI, WK €€ J1e3MH(EKIIHs, 3aKIII0UaeTCs B TOJIHOM OCBOOOXKACHUU
BOJIbI OT 0OJIE3HETBOPHBIX OakTepuii. Tak Kak MOJHOTO OCBOOOXKIAEHUS HU OTCTau-
BaHue, HU (UIBTPOBAHME HE AAIOT, JUIsl MHAKTUBAIIMM MUKPOOPTraHU3MOB B IpH-
POJIHOHM BOJIe, MOXKHO HMCIOJb30BaTh Pa3IUYHbIE BHUIbI O0JTY4YEHUS, OT KECTKOIO
ynpTpaduonera 10 ramma-usinydeHus. PacnpocTpanena takke oOpabOTKa CHIIb-
HBIMH Ta3000pa3HbBIMU OKHUCIUTEISAMU, TAKUMHU, KaK XJIOpP, 030H U MHOT'O€ JIPYTO€.
[locne manHoW ne3uH(EKIMU, B BOAE MOXKET HAOMIOAATHCS MOBBIIIEHHOE COJEp-
KaHUE HEOPraHWYECKUX TOKCUKAHTOB (JIMMUTHPYEMBIX METAJIJIOB U aHUOHOB), Op-
raHMYEeCKUX TOKCUKAHTOB (MECTULUIOB, TaJOUIOPraHUYECKUX M apOMaTHYECKUX
COEJIMHEHHUI), a TaK)Ke KOMIIOHEHTOB OPraHWYECKOT0 U HEOPraHMYEeCKOro Xapak-
Tepa, 00pa3oBaHUE IIEJIOr0 HA0Opa TOKCHUYHBIX XJIOPOPTaHUYECKHUX MPOJYKTOB,
KOTOpBIE CII0KHO YAQIUTD MPU AalibHelen oopadoTtke [2].

He numiensl cyliecTBEHHBIX HEIOCTAaTKOB Takue, HauboJiee pacrpocTpaHEeH-
HbI€ TEXHOJIOTMH, KaK MOHHBIA 0OMeH U ajcopOuus. B 3Toit cBs3u, yxe ceromgHs
MO>KHO CJENaTh MpenoiokeHne, uto 21 Bek OyAeT, B 3HAUUTEIbHON CTENEeHH, MO~
CBSILEH CO3JJaHUIO IKOJIOTUYECKH 0€30MacHbIX U, CAMOE TJIaBHOE, MaJl03aTPATHBIX,
HPKOHOMHYECKH U TEXHOJOTMYECKH OOOCHOBAHHBIX MPOLIECCOB BOJIOMOJITOTOBKH

[2].
BUBJIMOTPA®UYECKHUIA CIIMCOK

1. Tonuapyk, B. B., [Toramuenko, H. I'. CoBpemeHHOE cocTosiHuEe MPoOIeMbl 00e33aparku-
BaHM BoJBI // Xumus 1 TexHoJorus Boasl. T. 20, Ne 2, 1998. C. 190-217.

2. Kapmazunos, @. B., Kunebac A.K., Hedenora E./l., I'BozneB B.A., Koctriouenko C.B.,
Hedenor FO.U., 3aiineBa C.I'. Bueapenne 6e30macHbIX TEXHOJIOTHN 00€33apakMBaHUs MUThE-
BOM BOJIbI //BogocHabxenue u canutapHas Texauka. Ne 9, 2008, C. 25-30.
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VIK 628.16
OUYUCTKA NOJ3EMHOM BOJBI 1JIS 5)KUJIOTO JTOMA
BOJITOT'PAJICKOM OBJIACTH

Cararosckas }0.B. (BuB-1-10)
Hayunslii pykoBouTens — cT. npen. kageapsl BuB Xanosa E.JL
Boarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannou cmamve uznosicenvl pezynomamol uccie008anus N0 CHUNCEHUIO KOHYEHMpayuu
Jceneza U Mapeamya noo3emMHou 600vl Boneo-AxmybuHnckoil notimbl, 018 XO3AUCMEEHHO-
nUMbe8020 8000CHADIHCEHUS.

Knrouesvie cnosa: obesocenesusanue, oemaneanayus, epaHyiuposanusiic copoenm MK,
Memoo OUUCMKU..

B 3amauy Bxoamno oOecrieueHuWe MUTHEBOW BOAOW J0Ma, HAXOMSIIETOocs B
noiime p. Bonru Ha o. 3enenslit. B ucxonnoit Boge HabM01aJ10Ch NPEBBIIICHUE 110
KeJe3y, Mapraiuy u cepopogopony. OCHOBHOM CTyIeHbIO 1 yaaneHus Fe u Mn
cyxun GuiabTp-ooe3xkenesuBaresnbr Manganese Greensand (MGS), koTopslii ObLT
3aMeHEeH copOeHTOM TpanyiaupoBaHHbIM — MXX®, cozmanneiM HIl «AnbsHc-
Hesa». On »sddextuBHO paboTaer, B OTAMYME OT (QUIBTPYIOMIMX 3arpy3ok
MMIIOPTHOT'O TPOU3BOCTBA, IPU KOHIIEHTpaLMIX *ene3a A0 S0 mr/i, maprasua 10
2 Mr/n u npu HU3KUX 3HayeHusx pH 6e3 ero nmpeaBapuTEIbHON KOPPEKTUPOBKHU.
[IpyHIIMI OYKMCTKM MOA3EMHOW BOJABI 3aKIOYaeTcsa B 00pabOTKEe peareHTOM-
OKHUCJIMTENIEM U MPOMYCKOM €€ uepe3 (PUIbTPhl ¢ pa3iIuyHbIMU BUIAMU 3arpy30K.
B xauecTBe okucinutens ucnoiab3oBad runoxioput Hatpus NaOCl u nepmanraHat
kanmusgs KMnOy. [l ynanenus sxenesa CiayKUT o0e3Kele3uBaTeNlb ¢ 3arpy3Koi u3
MaprasieBoro 3eieHoro mnecka (MGS). [ns ynaneHuss rpyObIX MeXaHUYECKUX
NpUMEcCed  UCHOJIb30BaHbl ~ MEIIOYHbIE  (QUIBTPB, a I yJajdeHus
OpraHoOJIENTUYECKUX TpUMecel mnpuMeHsieTcss (GUIBTp C TpaHyJIUPOBaAHHBIM
aKTUBUPOBAaHHBIM yIiieM. B cxemy BKIIOYEHa HAKOINUTENIbHAS EMKOCTD,
BBITIOJIHSAIONIAS] POJIb PE3EPBHOTO HAKOMUTENS OYHUIIEHHOW Boabl. OOpaboTaHHas
BOJa JCJIUTCA Ha JBa MOTOKA: HA XO35SHUCTBEHHO-OBITOBBIE M MUTHEBBIE HYXKIbI.
Jlisi TUThEeBBIX 1IeJIeld BOJIa JTOMOJHUTEIBHO MPOXOIUT JOOUYUCTKY Ha OOpaTHO-
ocMoTHYecKOM cucrteme. Ilomaya BOABI M3 CKBaXHUHBI OCYIIECTBISETCA C
MOMOIIbIO  aBTOMAaTUYECKOM riayOuHHOM  HacocHoM  crtanuuu  Grundfos.
IIpenBapuTenbHOE  OKHCIEHME  Ke€jle3a M Mapradia  OCYILIECTBIISIETCS
xyopcoaepxkamuM peareHToM NaOCl ¢ nmoMmouipio CTaHIMKM aBTOMAaTHYECKOTO
N03UpOBaHus. B CBA3M C HaIM4YMEM BBICOKOW KOHIIEHTPAIMU KEJe3a, MapraHua u
CEpPOBOJIOPO/Ia B UCXOAHOM BOJE C LIENIBIO MOJYYEHHUS! ONTUMAJIBHOTO PE3YJIbTaTa B
MIEPBUYHYIO CXEMY OYHCTKH XO3SIICTBEHHO-MIUTHEBOM BOABI  HEOOXOAMMO
nobasuth: 1. IlpenBapuTenbHyr0 CTYNNEHb MEXaHUYECKON OYUCTKU: (QUIbTP
MEIIOYHOIO THUMA. YCTaHaBIMBAeTCs Ha BBoxe Boabl. CilyXurT s
MIPEABAPUTEIBHON OYHUCTKM OT TIECKa, Wja M KPYINHOAUCIEPCHBIX YacCTHILI.
QOuIbTPYOIIUNA 3JEMEHT — CMEHHBIM MeELIOK. Pecypc HampsMyr 3aBUCUT OT
KauecTBa UCXOAHOU BOJbl. DUIBTPYIONINI 371€MEHT JIMOO MTPOMBIBAETCS BPYUYHYIO,
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a0o0 moJIeKUT 3aMeHe. 2. llepBylo CTyneHb OYMCTKM OT XeJjle3a, MapraHua u
CEpOBOJIOPO/IAa: KOMILJIEKC HPONOPLIUOHAIBHOTO JO3UPOBaHUA Xyopa (B cOope
HAcoC J03aTop, €MKOCTb [IJIsi peareHTa, MUMIYJIbCHBIM cyeTdyuk). B kadecTBe
peareHra ciy)kut oObruHast «benusna». 3. Bropolt (uiabTp MENIOYHOTO THIIA.
YcraHaBIMBaeTCs MOCIE KOMIUIEKCA — IIPONOPLHUOHAIBHOIO JO3UPOBAHUS XJI0pa.
CinyXAT JUIsl OCaKIEHUS OKUCICHHOTO ene3a M Mapradma. 4. Tak Kak xJop
ABJISACTCS HE TOJIBKO XOPOLIMM OKHUCIWTEJIEM, HO W MCIIOJIHAET pPOJIb
o0e33apaxuBaTensi, TO M3  CXEMbl  HUCKIIOYAaeTcsd  yJIbTpa(HOIETOBBIHI
oOe33apaxuBaTesib. OCHOBHOM CTymneHbIo i yaanenus Fe u Mn ciyxut GpunbTp
oOe3xene3uBaTesb. [IpUHIMN [EWCTBUS OCHOBAaH Ha TOM, YTO PAacTBOPEHHOE
JKEJIe30 M MapraHel] OKHUCIISIFOTCS M OCaXIAlTCA IPU KOHTAKTE C BBICIIUMHU
OKCHJIaMH Maprasua Ha rpaHydisl 3enaeHoro necka (MGS). Manganese Greensand
(anmee — MapraHIeBbIi 3€J€HBIM MECOK) — INIayKOHUTOBBIN MECOK, 00OTaleHHBIH
okcuzamu mapratua (II), KoTopelil crloco0eH yAamuTh CONH, XKEJIe30, MapraHel U
cepoBojopon. Ocanok 3aaepXKHUBaeTCs CI0eM (QWIBTPYIOLIEH 3arpy3ku MU
ylansieTcss MOCPEJCTBOM OOpaTHOM MNPOMBIBKH. OCHOBHBIMHM IPEUMYIIECTBAMU
MAapraHieBoro 3€JC€HOr0 IEeCKa SBIISIIOTCSA: 3HAYMTENIbHBIN JUAIla30H yAAJICHUs
Kenesa, 3p(PEeKTUBHOE yJalIeHUEe CEPOBOAOPOA, JKEIE€3a U MapraHlia, JOMyCKaeTCs
IIPUCYTCTBUE B BOJE XJI0PA, HU3KAsi UCTUPAEMOCTb.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. KynpsBuesa, T. H. IlurbeBas Bona Bonrorpaga. KauectBo, metoasl noounctku / T. H.
KynpsiBuesa. Boarorpazn. M3a-so Boar['TACY, 2004.

VIIK 628.16
KEJE30 KAK OJIMH U3 PACITPOCTPAHEHHBIX
3ATPSI3HUTEJIENA BOJIbI

CaxapoBa A.A. (acnupant kadenpst BuB), Uepkecos A.K. (acnupanTt xadenps: BuB),
Myp3un A.H. (BuB-1-12)
Hayunslii pykoBouTens — 1.T.H., pod., 3aB. kadenpoit BuB Mocksuuéna E.B.
Bosrorpaackuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Oonum u3 Haubonee pacnpoCmMpaHenHvlX 3aePA3HEHUll, NPUCYMCMEYIOWUX 6 NPUPOOHOU
800e, npuiem 8 DOILUUX KOIUUEeCBAX, 0COOEHHO 8 800e NOO3EMHbIX UCHOYHUKOS, ABIAEeMmCs
Jrceneso.

Knouesvie cnosa: ocenezo, obesdcenezusanue 600bl, NOBEPXHOCHIHbIE 600bl, NOO3EMHbIE
8000bl.

Hanuuue >xenes3a B BOJIC, B OTIIMYHC OT OOJBIINHCTBA APpYyTux 33Fp$[3HCHHfI,
JICTKO OIIPpCACIICTCA HaXKC Ha OBITOBOM YPOBHC II0 OKpPACKE BOIbI, IMOABJICHHUIO
B3BCCH M OCaKa II0CJIC OTCTauBaHU:, 06pa3013aH1/1}0 TPYAHO YAAIIICMBIX ITIOATCKOB
Ha CAaHTCXHHUYCCKOM O60py2[OBaHI/II/I, OKpalInBaHUIO OeJIbs npu  CTHUPKCE.
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IToCKONBKY JK€JIe30 OTHOCHUTCS K TOKCHYHOMY TSKEJIOMY METajluly, TO COTJIACHO
npuHATEIM caHuTtapHbiM HopmaM CanlluH 2.1.4.1074-01, ux conepxanue B
MUTHEBOM BOJIE HE OJKHO MpeBbimath 0,3 Mr/m mis xene3a. TpeOoBaHMsSI MHOTHX
MPOU3BOJACTB (IHILEBBIX, HSHEPreThKa, OHIIEKTPOHUKA) 3HAYUTENIBHO JKECTYe.
[loaToMy ynanenue >xeie3a U3 NPUPOAHON BOAbI (0Oe3KeNe3UBaAHUE) SIBISETCS
BaYKHOU 1 HanboJiee paclpoCTpaHEHHO ornepanueid BOAONOATOTOBKH [1].

Pa3paboTke TeXHONOTMN yHaleHUs >KeJe3a BCerja yIeNsaoch OO0JbIIOe
BHUMaHue 3a pybexom u B Poccum [2]. K coxaneHuto, MHOTHE MPOTPECCUBHbBIE
pemieHuss He ObUIM BHEAPEHBI B OTEUECTBEHHYIO MpakTHKy. B mociennee
NECATUIIETHE, Korzaa noTpedoBanoch CO3JjaHuE MajorabapuTHbBIX
BBICOKOO(D()EKTUBHBIX  YCTAHOBOK,  HAyajoCh  IIUPOKOE  MCIOJb30BaHUE
3apyOeKHBIX TEXHOJOTHUH, 000pyAOBaHUS M MaTepuanoB. B HacTosiiee Bpems u
OTEYECTBEHHbIE MPOU3BOAMTENN MPEAJIaraloT HOBBIE  BBICOKO3(P(EKTUBHBIE
MaTepHalibl, He ycTynaroume 3apyoexxubiM. JKene3o HaxoAuTCst B TPUPOAHON BOJIE
B pPAacCTBOPEHHOM, KOJJIOMJIHOM U B3BEIIEHHOM COCTOSIHUM B BHUJE Pa3IMYHBIX
XUMUYECKUX COCIMHCHHH: JBYXBaJICHTHOE - PACTBOPEHHOE B BHIE MOHOB Fe'’;
TpexBaneHTHOe. XOTa XI0puasl U cymbdarsl Fe™ Xopomo pacTBOpUMEI B BOE,
vonbl Fe™ MOMHOCTBIO IMAPONM3YIOTCS B HEpacTBOPHMBIH ruapokcua Fe(OH)s,
KOTOpbI HaXOOUTCS B BHJE B3BECH WJIM OCaJKa; OpPraHUYECKOe IKele30 —
HAaXOJUTCS B BHJIE pPa3IUYHBIX PACTBOPUMBIX KOMIUIEKCOB C TPUPOJHBIMU
OpraHMYEeCKUMHU KUCIOTaMH (TyMaTamH), HMes, KaK NpaBWIO, KOJUIOMIHYIO
CTPYKTYpY;  OakTepuaibHOE  Kejle3o —  MOPOAYKT  KUZHENEATEIbHOCTH
&Kese300aKTepuid; xKene30 HaXOAUTCS B UX 000JI0UKe.

B moazeMHbIX (apTe3WaHCKUX) BOJAX, 3a0MpaeMblXx C OOJbIIONH TIyOUHBI,
IPUCYTCTBYIOT, B OCHOBHOM, HOHBI IBYXBAJICHTHOTO ene3a Fe', 06bIdHO B BU/C
pactBopenHoro Oukapbonatra — Fe(HCOs;),. B Takux riayOMHHBIX CKBaKMHHBIX
BOJaX C HU3KUM COJEP’KaHUEM PACTBOPEHHOTO KHUCIOPOJa MOMKET HaOII0AaThCs
KOHIIEHTpAIUs *Keje3a 10 HECKOJbKUX NecATKoB Muwumrpamm B 1 sutpe. [lpu
TOM BOJa OCTaeTcsl COBEpIIeHHO mpo3pauHoil. [Ipu mogbeme Ha MOBEPXHOCTh
MocJie KOHTaKTa TaKOM BOJBI C BO3JyXOM OHAa MPUOOPETAET HENPUSATHBIE 3amax U
BKYC, a NP XpaHEHUU HA BO3JyX€ U3 HEE BBIJIEIATCS KpacHO-Oypbii ocajok. B
MOBEPXHOCTHBIX BOJAX BCIEJICTBHE HaIM4Yus M30BITKA KHUCIOPOAA JKEIe30
HAXOJUTCS B OKHCICHHOM, TpEXBaJeHTHOM coctostnn Fe”. KonuenTpamms
’Keye3a B TaKMX MCTOYHMKAaX OOBIYHO HAXOAUTCS B Mpejesiax NeCSThIX A0Jei
MUWJUIUTpaMMa B JIUTPE, HO MOXET W IMpPEBBIIATh J0NycTUMyi0 HopMy. Kak
MIPaBUJIO, KEJIE30 B TOBEPXHOCTHBIX BOJAX BCTPEUAETCS B KOJUIOMAHOM COCTOSTHUU
B COCTaBE OPraHMYECKUX KOMIUIEKCOB C COJISIMH T'YMHUHOBBIX KHUCIOT (TyMarthl,
TaHWHbI M JIMTHUHBI), a TaKXKe BXOJsIIEe B COCTaB JKele300aKTepuid
(OakTepuanpHOE XKeNe30), KoTopoe o0paszyeTcsi B Mpollecce >KU3HEAEATEIbHOCTH
xKeyne300aKkTepuid U cepoOaKTepHil, OKHUCIAIOMIMX JIBYXBAJICHTHOE KEJe30 J10
TPEXBAJIEHTHOTO COCTOSIHUS. TaKue COeIMHEHMsI HaXOJSATCS B BUJE KOJIJIOMJIOB.
Haubonbiiee copepkaHue skeie3a B BUJAE OPraHMYECKUX KOMIUIEKCOB, JIECATKU
MUWJUIMTPAMMOB Ha JIUTp, HaOdtofaeTcs B OOJOTHBIX BOJAX, TJE€ BEJMKA
KOHIEHTpaIMsl TyMYCOBbIX BemiecTB. [loaToMy oOHa uMeeT KOpUYHEBATHIN
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«pXkaBbli» OTTEHOK, HO HE 00pa3yeT ocajaka. bakTepuanbHOe Xene30 MPOSBISET
cebs1 omajecuupyroned paayKHOW IUICHKOM Ha TIOBEPXHOCTH BOJBI U
*KeneoOpa3HoM Maccol, HaKaruIMBaeMoW BHYTPH TPYO.

Kene3o 1aBHO U TOBCEMECTHO MPUMEHAECTCA B TEXHUKE, IPUYEM HE CTOJBKO B
CHUJIy CBOETO HIMPOKOIO PACIpOCTPAHEHUsS B IPUPOJE, CKOJBKO B CHUIIy CBOUX
CBOWCTB: OHO IIJJACTUYHO, JErKO TMOJMAETCAd TOpsSiYel M XOJOJHOM KOBKE,
HITAMIIOBKE U BoJIoueHUI0. OHAKO YUCTOE Kee30 00J1aJaeT HU3KOW MPOYHOCThIO
U XUMHUYECKON CTOMKOCTBhIO (Ha BO3JyXe B MPUCYTCTBUHM BJIard OKHCIISIETCS,
MOKPBIBASICh HEPACTBOPUMOI PBIXJION pikaBUMHOM Oyporo 1Bera). B cuiny atoro B
YUCTOM BUJIE JKE€JI€30 MPAKTUUECKU HE IPUMEHSIETCS.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. 'pomormacos, A. A. u ap. Bogonoaroroska. Ilponieccer u anmapatet / A. A. I'pomoriiacos
u ap. M. : Aromusaar, 1977. 325 c.

2. Huxkomamse, I'. K., ComoB M. A. BomocuaGxxenne / I'. M. Hukomanze, M. A. ComoB.
M.: Crpoituznat, 1995r. 688 c.

VIIK 628.16
CYUECTBYIOIIUE METO/IbI OBE3KEJTE3UBAHUS BOJIbI

CaxapoBa A.A. (actiupant kadenps! BuB), I'onosepos E.A. (BuB-1-12),
Jlanuenko /I.A. (BuB-1-12)
Hayunslii pykoBouTens — 1.T.H., pod., 3aB. kadenpoit BuB Mocksuuéna E.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Buvibop memooa yoanenusi dceneza u3 NpupoOHuIX 800 3A8UCUM OM (POPM, Koauuecmea
Jrcenesa u OyghepHvIx c80UCME UCXOOHOU 80ObL.

Kroueswie cnosa: sceneso, Memoobl obesdcene3usanue 600bul.

3a monTopa CTOJIETHUS CYIIECTBOBAHUS TEXHOJOTHMU O0E3KEIe3UBAHUS BOJIbI
OBLJIO TPENJIOKEHO U BHEAPEHO OOJNBIIOE YUCIO METOJOB YHAJICHHS *Keje3a, BCce
MHOT000pa3ue KOTOPhIX MOKHO CBECTHU K JBYM OCHOBHBIM THIIaM: PEareHTHbIE U
oe3pearentHble (¢puznueckue). M3 mpuMeHsieMbIX B HACTOAIIEE BPEeMs METO/OB
o0e3xene3nuBaHus BOAbI MEPCIEKTUBHBIMU SIBISIIOTCS :

bespearentnbie metonbl: 1) ympoumieHHas aspauus (M ¢GuiIbTpoBaHue); 2)
rIyOoKas aspanusi (C MoCIeIyIOIMKUM OTCTauBaHUEeM U QHIIBTPOBaHUEM); 3) «cyxas
bunbTpauus»;  4)  GuUIBTpOBaHME ~ HA  KapKacHbIX  QuiIbTpax;  5)
ANEKTpoKoarysiuus; 6) aBoifHas aspainus, oOpabOTKa B CJIO€ B3BEHICHHOTO
ocazka U (QuibTpoBaHue; 7) QUIBTPOBaHHE B TMOJ3EMHBIX YCIOBHUSX C
MpelBapuUTEIbHON MojJayel B IJIACT OKUCJIEHHOM BOJbI; &) adpauus U
ABYXCTyneH4aroe (UiabTpoBaHHeE.

PearenTHble MeTobl: 1) yrpollleHHas a’spanus, OKUCIeHUE, GUIbTPOBAHUE; 2)
HamopHas (QuoTauus ¢ M3BECTKOBAaHUEM U MOCIEAYIOUUM (QuibTpoBaHuEeM; 3)
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M3BECTKOBaHWE, OTCTAMBAHUE B TOHKOCJIOWHOM OTCTOMHUKE W (priibTpoBaHue; 4)
a’parusi, OKHUCJICHUE, W3BECTKOBaHHUE, KOaryJaupoBaHue, (QIOKYJIUPOBAHUE C
MOCJIEAYIONIMM OTCTauBaHUEM WM OOpabOTKOM B CJI0€ B3BEIIEHHOI'O OCaJaKa U
¢unbTpoBanue; S5) QuibTpoBaHME Uepe3 MOAUGULIHUPOBAHHYIO 3arpysky; 0)
KaTHOHUPOBAHUE.

OO6e3xene3uBaHre TOBEPXHOCTHBIX BOJ  MOXHO  OCYIIECTBUTH  JIMIIb
peareHTHBIMU METOJIaMH, a JUIsl yAAJIICHHS Keje3a U3 MOJ3eMHBIX BOJl HAMOOJbIee
pacrpocTpaHeHUE TONYYUIM Oe3peareHTHbIE METOAbl, B YaCTHOCTH METO]I
IIyOOKOM a’paiivu, KOTOPhIN MIUPOKO MPUMEHSETCS KaK B HaIllel cTpaHe, Tak U 3a
pyoexxoM. W3 peareHTHBIX METOJOB HauboJiee pacHpoCTPaHEH METOJ
KOaryJIMpoOBaHus CyJab(paToM aqtOMUHUS C MPEIBAPUTEIBHBIM XJIOPUPOBAHUEM, a
WHOT/Ia M W3BECTKOBAHUEM C MOCIEAYIOMUM oTcTanBaHueM [1]. MHoroobpasue
METOJI0OB 00€3)KeJIe3UBaHUS BOJBI MCKIIOYACT WX PABHOIICHHOCTh B OTHOIICHUU
HAJIe)KHOCTH, TEXHOJOTHYHOCTH, YKOHOMHUUYECKOHN I11eJ1eC000pa3HOCTH, MPOCTOTHI,
obnmactu mpuMeHeHuss W T.n. CTeneHb M3YYEHHOCTH TOTO WJIM WHOTO METOJa
paznuuHa. Haubonee riayOOKMM M BCEOOBEMIIIONIMM HCCIIEIOBAHUAM OBLIU
MOABEPTHYTHl METOJbI TITyOOKOM a’paliuu, YIpoIIeHHOW a’paliuu, KOaryJsiud U
n3BecTkoBaHusA. OcTagbHbIE METO/BI MO PA3HBIM MPUUYUHAM UMEIOT OTPAHUYEHHOE
MIPUMEHEHHUE WM HEJOCTATOUHO U3YUYEHBI JUIS IITUPOKOTO BHEIPEHHUS B IIPAKTHUKY.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. Hukomamze, I'. 1. Obe3xene3nBanne npupoHbix 1 00opotHbIX Boa / I'. Y. Hukonanze.
Crpoiinznat, Mocksa, 1978.

VIK 614.841.41:539.144.7
N3YUYEHUE ®OU3NKO-XUMHNUYECKHUX U ITOKAPOOITACHBIX
CBOVCTB N30MEPA HOHAHA - 4-METUJIOKTAHA

Cnab6yn B.C. (I1b-1-13)
Hayunslii pykoBouTens — K.T.H., Aou. kadeapsl [1b u 3UC Mensnukosa T.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Cmamus nocesawjena uzy4eHuro Qu3sUKo-XUMU4eCcKux u nodicapoonacHvlx C80UCM8 uzomepa
HOHAHA (4-Memunokmana), 6K104AS MAKUE OCHOBHbIE XAPAKMEPUCMUKU KAK KO duyuenm 2o-
provecmu, memnepamypa camo80CHIAMEHeHUs, KOHYEHMPAYUOHHblE Npedeivl pacnpocmpane-
HUs NIaMeHU, memMnepamypHble npeoevl u op.

Knrouesnie cnosa: usomep, 4-memunoxmad, npumernenue, usydeHue, $M3MKO-XUMM'{€CKM€
CBOLCMBA, OCHOBHbLE napamempbvl cOpeHUusl.

HoHnaH OTHOCHTCSI K OPraHMYECKUM COEAUHEHHIM KJacca aJIkaHOB, COJIEPKUT-
csi B HepTH U 0Opa3zyercs Mpu KpekuHre HeQTenpoaykToB. [Ipu HOpMaslbHBIX yC-
JIOBUSX - 3TO XKUJIKOCTh, C MOJISIPHOU Maccoi 128,2 r/Moib, TemIiepaTypou IjiaB-
nenust —52 C, kunenus 151°C u mnotHocteio 0,718 r/cm®. Honan umeer 35 cTpyk-
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TYPHBIX U30MEpPOB - BEIIECTB, 00JAJAIONIUX OJAMHAKOBON MO aTOMHOMY COCTaBY
(CoHyp) 1 MonexynsipHON Macce, HO pa3IMYAIOUINXCS CTPOSHHUIO MM PaCIIONOkKe-
HUI0O aTOMOB B TmpocTpaHcTtBe. OJHUM W3 TakuX H30MEpPOB sBiIseTcs 4-
METHUJIOKTAH:
CH, -CH, -CH, -?H -CH, -CH, -CH, -CH,
CH,
4-MeTUJIOKTaH

OcHOBHOM 11€51bi0 pabOThl CTANO M3y4YeHHE (PUBMKO-XUMHUYECKUX U TOXKAPO-
OMACHBIX CBOMCTB 4-MeTwiokTaHa. /[ peanuzanuu JaHHON LEIM MHOIO ObUIH
pelIeHbl CIeAYIOIINe 3aJaun: aHaiu3 npeanpuatuid B Poccum, rue oOpaiaercs
JaHHOE TOploYee BEIIEeCTBO; Pacdy€T OCHOBHBIX MAapaMETPOB IOPEHHUS, CPABHEHUE
MOJIYYEHHBIX PaCUETHBIX 3HAUEHHUI CO CIIPABOYHBIMU JaHHBIMH.

4-MeTUNoKTaH 0Opa3yeTcsl MpU KpPEeKUHTe He(PTEenmpoayKTOB, T.€. IPHU Mepepa-
6otke HedTH Ha HedTemepepabaTeiBaomux 3aBogax (000 «JIYKOWJI-
Hedrenepepabotka, TYKOWI-ITepmbredTeopreuntes u ap.). Ilpomnecce mpoteka-
€T C pacmajzioM YrieBOJAOPOJIOB U CHUHTE30M HOBBIX MOJIEKYJ, B Pe3yJibTaTe KOTO-
pOro MoJy4aroT MOTOPHBIE TOIUIMBA (O€H3UH, KEPOCUH, TU3EJIbHOE TOIUIMBO, CKH-
KEHHBI HEePTAHOHN raz) u xummuueckoe cbipbe. CormacHo [2] B cocTaBe aBTOMO-
OwnpbHOro O€H3WMHA cojepkarcs: 4-MeTWIOKTaH | 3,4-muMeTwirenta, 4-
ATWITENTaH, 4-MEeTWIOKTaH, 2-METUJIOKTaH, 2-3TWIrenTaH, 3-MEeTHJIOKTaH, O-
KCHUJIOJI, H-HOHAaH H Jp. [103TOMy O4YeHb Ba)KHO 3HATh €ro MOKapOB3PHIBOOIIACHBIE
cBoiicTBa. IlepBbiM HampaBieHHEM pPaOOThI CTalO OTHECEHUE 4-METUJIOKTaHa K
BelllecTBaM, o01afaromuMu (He 00IaJaloMMu) TOPIOYUMEU CBOMCTBaMH. 7151 BbI-
SBJICHUS CBOMCTB rOprovyecTH ObLI HUCMONb30BaH Kod(pduuuent roproyectu (K),
ABJIAIOMIMICS 6e3pa3MepHON BEIIMYUHOM.

Koaddunment roprouectu 4-meTuiiokTana onpeaensiau mno hopmyne (1):
K = 4*n(C) + 4 *n(S) + n(H) + n(N) - 2 *n(0) - 2 *n(CI) - 3 * n(F) - 4 * n(Br),, (1)

rie: n(C), n(S), n(H), n(N), - uucio aToMoB yrieposaa, Cepbl, BOJAOPO/a, a30Ta, KUCIOPO/Ia,
n(O), n(Cl), n(F), n(Br)  xyopa, ¢ropa u 6poma B MOJIEKYJI€ BEIIECTBA

Pacuet ko3 dunmenta roproyect nokaszai, uro K=56, cinenosarensHo Belie-
CTBO 00J1a7aeT rOpPIOYUMHU CBOWMCTBaAMU. Peakiiust ropeHust 4-MeTHIIOKTaHa OTUCHI-
BaETCs CICAYIOIINM CTEXHOMETPUUECKUM YPaBHEHUEM:

C,H,, +140, +143,76N, =9CO, +10H,0 + 14 3,76N,

Bce nzomepsl HOHaHa, BKItOYasi 4-METUIIOKTAH, SIBJISIOTCS TOPIOUYMMU BEIIECT-
BaMH, CIIOCOOHBIMU K BOCIIaMeHEeHHI0. OmnpeiesieHne TeMIepaTyphbl CaMOBOCILIA-
MEHEHUS 4-MEeTUJIOKTaHa OBLIIO TTPOBEEHO, UCTIONB3Ys Gopmyny (2 u 3), ¢ yueToM
onpezeacHus Yucia (m) u cpeiHel JIUHBI (/) YIIepoJHbIX IeTel:

M, e(M,-1)

m=——————— 2
5 )
rae: M, - YUCJIO KOHIEBBIX QyHKIMOHAIBHBIX rpynn (Mmetuia (-CHs);
Xnieli

lep _W ; 3)

rue: le, - CpeAHsisl UIMHA YIIEPOIHbIX LIETIeH;
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Pacuetsl mokazanu, 4To CpeAHsis JJIMHA YTIAEPOJIHBIX IENeH A JaHHOTO Be-
mecTBa paBHa 6,3. Mcnonb3yst 3aBUCUMOCTb CpPeIHEHN JIMHBI IIENU OT TeMIeparTy-
pbl CaMOBOCIUIAMEHEHUS, HaXOAuM, 4TOo OHa coctaBmwia 555 °K. 3HaueHus kak
HwkHero (HKIIP), tak u Bepxuero (BKIIP) koHIEHTpallMOHHBIX MpEEIoB pac-
MIPOCTPAHECHUS TIIIAMEHHU, OTIpeAessIn 1o ¢popmyre (4):

100 4
qon(g) = > ( )
aen+b
rae: n - YHUCIIO MOJIEH KHCIIOPOJia, HE0OX0AMMOE ISl TIOJTHOTO CTOPaHUsI

OJHOT'O MOJIA IOPHOYCTO BCUICCTBA
aub -KOHCTAHTBI, UMEIOIINE ONPEAECICHHBIE 3HAUYCHUS 11 HAXKHETO U
BCPXHETO IMPECACIIOB, B 3aBUCHUMOCTHU OT 3HAYCHUSA N
s 4-metunokTtaHa n paBHO 14; a u b JyIs HIDKHETO KOHIEHTPAIIMOHHOTO
npejaena cooTBeTcTBeHHO 8,648 u 4,679; nns Bepxnero — 0,768 u 6,554. Pacuet
KPUTUYECKUX YCIIOBUH BOCIUIAMEHEHUs 4-METHIOKTAHa II0Ka3al, dYTO ®(ukip)
=0,79%, a *@xnpy =5,78%. Crenyromieli 4epToii, XapaKTepU3yIOIeH MOKapHYIO
OmacHOCTh 4-meTunokTana, sipisercs Bepxuuid (BTIIP) u uwxkuuit (HTIIP) temne-
paTypHBIN Mpeaen paclpoCTpaHCHUs MJIaMEHHU, KOTOPBIA ONpeaessiin U3 GopmyJ

(5) u (6):

Pus *Po
H = &) aHa (5)
100
rac: PH(B) - HAAaBJICHUC HACBIIICHHOI'O I1apa, COOTBETCTBYIOIICC HHKXHCMY

(BepxHEMY) KOHIIEHTPAallMOHHOMY Ipesieny BociuiaMmeHnenus, [1a;

OH(B) - HIDKHUN (BEpXHUI) KOHLIEHTPAIMOHHBINA Mpeses BOoCIIaMeHe-
uus, %,
Po - atMocdepHoe naBieHue, [1a;

Temneparypy BelecTBa, Mpu KOTOPOM IOCTUTAETCS TaHHOE AaBJICHHUE OIpeIesIuM

10 YPAaBHEHUIO AHTyaHa:

B
leP=A ——— 6
& C+t ©)

rae:  A,B,C - koHcTaHTHI AHTyaHa;
t - Temriepatypa, °C (TeMiiepaTypHble Ipeebl);

Jns 4-MeTWJIOKTaHa JaBJICHHE HACBIIIEHHOIO mapa, COOTBETCTBYIOIIAS HMXK-
HEMY, M BEPXHEMY KOHILEHTPAllUOHHOMY IMpENEy COCTaBWJIO, COOTBETCTBEHHO
Py=0,8 kIla u Pg=5,85 klla. A 3HaueHHUsI BEpXHEr0O U HUKHETO TEMIEPATYPHOTO
npejena pacnpoCTpaHeHHs IIaMEHHM, COOTBETCTBEHHO twrmpy= S17°K, tmrmey=
333°K,

Ha ocHOBaHMM TpPOBENEHHBIX MHOI pacuéToB W U3y4YeHUs] (PUBHKO-
XUMHUYECKHX CBOMCTB 4-METUJIOKTaHA MOXKHO CIEATh CICAYIOIINE BHIBOIBI:

1. SBnsisicb OAHUM U3 U30MEPOB HOHAHA, 4-METUJIOKTAH MpPEACTaBIsIeT co00il To-
PIOUYIO KUIKOCTh, BXOSIIYIO B COCTaB HETENPOAYKTOB U BBIICISIONICH U3 HUX
B BUJIC€ MOTOPHBIX TOIUIUB;

2. KoadduuumeHT roproyecTy JTaHHOTO BellecTBa cocTapisieT K=56;

3. PacueTHas Temmneparypa caMmOBOCITIAMEHEHUS cocTaBisieT 555 °K;

4. Kputrdeckue ycaoBHs BOCIUIAMEHEHUS "‘P(HKHP) =0,79%, a "‘P(BKHP) =5,78%;
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5. TemnepaTypHble Ipeaeisl pacupocTpaHeHus wiaMeHu: turmey= 317°K, termey=

333°K.
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VIIK 504.5:621
XAPAKTEPUCTUKA HETATUBHOI'O BJMSTHUS HA
OKPYKAIOIIYIO CPEAY NPEANPUSATHIA
MAIIMHOCTPOUTEJBLHOM OTPACJIHN

Cnab6yn B.C. (I1b-1-13)
Hayunslii pykoBoautens — nou. kadeapst 116 u 3YC Bnacosa O.C.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoiti cmamve onucvisaemcs enusinue 6b16pocos u cOpocos ONACHLIX euecms MauuHo-
CMpPOUMENbHLIX NPEONPUAMULL HA 300P0Bbe YeN08eKA U OKPYHCAIOUI0 €20 cpedy.

Knrouesvie cnosa: mawunocmpoumenvHulil 34600, 3a2ps3HeHUe, ONACHblEe 8euecmsd, OK-
pyorcarowas cpeoa.

MammnHOCTpOEHHE B HAIllE BPEMS SIBJISIETCSI OU€Hb Pa3BUTON M BaXKHOM OTpac-
JIbIO TTPOMBIIIEHHOCTH, HO CTOUT 3alyMaThCid U O TOM, KaKOWl BpEJ OHO HAHOCHUT
OKpYXaloIIel cpelle U KUBBIM OpraHu3Mam. Tam XpaHUTCS, HUCIOIb3YETCA U
TPAHCIIOPTUPYETCS OOJBIIOE KOJIMYECTBO OMACHBIX BEIIECTB. VI3BECTHBI JECSITKU
CJIy4aeB, KOrjJa Ha MallMHOCTPOUTEIIHbHBIX MPEAIPUATUIX TPOUCXOIUIN HEOIaro-
MPUSTHBIE CUTYAIIMU U KaTacTpO(dbl, KOTOPHIC YHOCUIIN KU3HU MHOTHX JIFO/ICH, 3a-
IPSI3HSUIA TIOYBY, atMocdepy, ruapocdepy. Hanpumep, B Kutae mporpemen mori-
HBII B3PBIB Ha 3aBOjie «Zhongrongy., U3roTaBIMBAIOIIEM KOJIECHBIC JUCKH, B TO-
pone Kynpinanb. B pe3ynbrate 65 yenoek noru6iau, 150 ObUH paHEHHI.

B coBpemenHOM 00111€CTBE TPYAHO MPEICTABUTH CBOIO KU3Hb 0€3 MaIluHO-
CTPOUTEIBHBIX 3aBOJIOB, TaK KaK C IMOMOIIBI0 MX MHPOIYKIUHU OCYIIECTBIACTCS
TEXHOJIOTHYECKHUI TIPOIIeCC MPOU3BOJCTBA OJyiar jyuis jrofed. Takoi MpomyKIiuen
SIBJISIETCSI KOMIIPECCOPHOE U KpUOoTreHHOoe o0opyaoBanue. [IponsBoacTBo o6opyao-
BaHUSl OCYIIECTBIISIETCA B HECKOJbKO IIMKJIOB: TEPMUUYECKYI0) M XHUMHUKO-
TepMUUYecKkyro 00paboTky. OCHOBHBIMU BUJAMH IIPOU3BOJACTBA, HA KOTOPHIX IPO-
HUCXOJIUT HauOONBIIUN BKIAJ B 3arpsi3HECHUE OKPYXKAIONICH Cpefbl, SBISIOTCS:
BHYTPHU3ABOJICKOE YHEPTETUUECKOE TPOU3BOJICTBO U JPYTHUE MPOLECCHI, CBSI3aHHBIC
CO C)KMTaHHMEM TOIUIMBA; JIUTEHHOE MPOU3BOACTBO; METAIIIO0Opab0OTKa KOHCTPYK-
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IUA ¥ OTACNBHBIX JETajleil; CBApOUYHOE MPOU3BOACTBO; TaIbBAHUYECKOE IMPOU3-
BOJICTBO; JJAKOKPACOYHOE MPOU3BOACTBO [1]. B yacTHOCTH, B IUTEHHOM IIPOU3BO/-
CTBE OCHOBHBIMHU BPEIHBIMH MPOU3BOJACTBEHHBIMH (haKTOPAMH SIBISIOTCS: IBUIH,
a’pO30JId, Taphl U Ta3bl, U30BITOYHOE TEIJIO, TOBBIIICHHBIC YPOBHU IlIyMa U BUO-
palyu, SJIEKTPOMArHUTHbIE H3JIy4eHHs. B Mbut (OPMOBOUYHBIX U CTEPIKHEBBIX
CMecei COAEPKUTCS TBYOKHCHh KpemHUs. [Ipu miaBke JIETMPOBAaHHBIX CTalled U
IBETHBIX METAJIJIOB B BO3/IyX paboueil 30HbI BBIJICISIOTCS adP0O30JIM KOHJICHCAIIUU
OKHCJIOB MapraHiia, IIMHKa, BaHAJus, HUKEJS U JIp. METAJIOB M UX COCTUHCHHI.
[Ipu BBHIOMBKE M OYMCTKE OTIMBOK BBIJEISAETCS MbLUIb, conuepxaiias 10 90% nBy-
okucu KpemHus. PaGoTa meueil Ha TBEPAOM WJIU KUJIKOM TOIUIUBE (yrie, Ma3yTe
Wi HeTH) COMPOBOXKIAETCS BBIJCICHUEM IMbUIM, OKHUCH YIJIepojaa, Caxu, JBY-
OKHCHU cepbl. TeXHOIOTHUUECKHE TPOLIECCHl TAIbBAHUYECKUX TTOKPBITHH COMPOBOXK-
JAI0TCS BBIJIEJICHUEM B BO31yX pabouell 30HBI MapOB OPraHUYECKUX PaCTBOPHUTE-
JIeH, KUCJIOT, IIeJIoueli, aMMHaKa, COeIMHCHUI IIMHKA, 0JI0Ba, CBHHIIA, MEIH, HU-
KeJIsl, ITUAaHUCTBIX COCAMHEHUU, OphI3r ajekrposnmTa [2]. s komuuecTBEeHHOU
OIICHKH BBIOPOCOB MAIIMHOCTPOUTEIBHOTO TIPEAIPHUATHS XOTEI0Ch ObI MPUBECTU B

npumep OAO «MamuHOCTpOouTENbHbBIN 3aBOA» (Tabnuna 1) [3].
Tabnumna 1. Bkiag B BeIOpockl B atmochepy ropoga Mocksel B OAO «MC3» 1o rogam

T'onmer BemniectBo Bxuian B BIOpOCHI, %0
2009 Oxkcun a3ora 40
Oxcun cepsl 36
2010 Oxkcun a3ora 66
2011 Juokeug cepsl 39
Jwmoxcua azora 33
2012 Oxkcun a3ora 33
Jleryume opranndyeckue CoOeTMHEHUS 33
2013 Oxkcun a3ora 36
Jleryune oprann4ecKue CoeIMHEHUS 26

Takum 006pa3zom, MOXKHO CieJIaTh BBIBOJ O TOM, YTO HAaWOOJBIIUN BKJIAJ BbI-
OpocoB B aTMocepy MPOUCXOIUT B BUJIE OKcHAa a3zora. HeoOXoauMo OTMETHUTH,
YTO 3TH BBIOPOCHI 3arPSI3HAIONIMX BEIIECTB OKA3bIBAIOT HEOJIArONMPUSTHOE BO3/EH-
CTBHUE Ha 370pPOBbhE YEJIOBEKAa, a UMEHHO: JIBYOKHUCh KPEMHHS SBISETCS TPYIHO
PacTBOPUMBIM COCIMHEHHEM, OCOOCHHO YCTOMYMUBBIM K KUCIIOTaM. B cBs3M ¢ A TUM
CUMTAIOT, YTO MEXaHU3M JICUCTBUS €€ Ha JIETKUE OOBICHSIM MEXaHUYECKHUM BO3-
JeWCTBUEM TBUIEBBIX ydacTull. [loyararoT, 9To 4yeM TBEp)KEe YACTHUIILI MbUIHA, YEM
OCTpee UX Kpasi, TeM OOJIbIIel arpeCCUBHOCTHIO OHM 00J1a1al0T B OTHOIIICHUHU Op-
ranu3Ma. Tokcuueckoe AeHCTBHE OKHCH yriepojia oOyCIIOBIEHO 00pa3oBaHUEM
KapOOKCUTeMOTrjI00rHa, KOTOPhIH HE CIOCOOCH K CBSI3BIBAHUIO KUCJIOpPOa, B pe-
3yJbTaTe YEro HACTYIAeT KUCIOPOAHOE rojloianue (TUIOKCHs, aHoKcus). Babixa-
HUE MapoB (GopManbAeTHia OTPUIIATEIIBHO BIUSET Ha pabOTy AbIXaTEeIbHOMU, 3pH-
TEJTbHON, HEPBHON CUCTEM, TO €CTh, (DOpPMaIIbIIETH] YyTHETAET BECh OPraHU3M, BbI-
3bIBasl AJUIEPTHUIO, 3JIOKAYECTBEHHBIE OIYXOJIH, JEUKEMHUIO U Pa3IMYHbIC MyTalllH B
opranuszme uesnoBeka. [{uanua kamus oka3bIBa€T MOIHOE MHTUOUPYIOIee BO3eH-
CTBHUE - OJIOKUPYET KJIETOUHBIN (DEPMEHT IUTOXPOM C-OKCHJIa3bl, B pe3yJIbTaTe ye-
ro KJIETKH TEePSIOT CIIOCOOHOCTh YCBaMBaTh KUCJIOPOJ U3 KPOBU M OPTaHU3M IOTHU-
0aeT OT BHYTPUTKAHEBOW TUMOKCHH. AMMHUAK IO (PU3MOJIOTHUECKOMY JIEHCTBUIO
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Ha OPraHu3M OTHOCHUTCS K IPYIINE BEHIECTB YAYIIAIOMIErO U HEUPOTPOIIHOIO JIEH-
CTBUSI, CIIOCOOHBIX MPHU UHTAISIIMOHHOM MOPAXEHUH BbI3BaTh TOKCHUYECKHM OTEK
JETKUX U TSKENOE NOPAKEHNE HEPBHOM CUCTEMBI [4].

Crnenyromas npobieMa BO3IEUCTBHSI MAIIMHOCTPOUTENbHBIX MPEANPUATHI Ha
OKPYXAIOIIYIO Cpely 3aKI0YaeTcsi B 0OJIbIIOM MOTPEOJEHUN BOIHBIX PECYPCOB U
cOpocax 3arps3HSIOIIMX BEIIECTB B BOJoeMbl. B Tabnuie 2 nmpencraBieHbl o0Obe-
MBI MTOTpeOIEeHUST BOJHBIX PECYpCOB Ha Bblile paccMarpuBaeMoM OAO «MC3» 3a
2009-2013 ropa [3].

Tabmuma 2. O6pembl oTpedienus BoaHbIX pecypcoB Ha OAO «MC3» 3a 2008-2012 1.

T'on ApTe3naHcKas Boja (TBIC.KM) Peunas Boga
(TBIC.M)
XO0O3IUCTBEHHO- IIponsBoacTBEHHbBIE IIpousBoacTBEeHHbIE

OBITOBBIC HYKIbI HYKTbI HYKTbI
2008 250878 185228 645137
2009 565339 754182 471108
2010 432298 459058 395625
2011 477826 697332 546717
2012 404499 590298 828775

B Tabnuue 1 HecnyvaitHo npencraBienbl qanHbie U 3a 2008 roa. 1o caenaHo
JUIsL TOTO, YTOOBI HAIJISIAHO TIOCMOTPETh, YTO O0OBEMBI MOTPEOJIEeHUSI BOJHBIX pe-
CypcOB Ha mpou3BoAcTBeHHbIE HYXKIbl HAa OAO «MC3» nocne 2008 roga 3Hauu-
TEIbHO CHU3WINCH. CHUKEHHE KOJIMYECTBAa CBSA3aHO C BBOJIOM B JKCILIyaTalUIO
cCUCTeM O00OpOTHOTO BOJOCHAOkeHus. BomompueMuHukamu ctouHbix Box OAO
«MalmHOCTpOUTENbHBIA 3aBOA» Topojia MOCKBbI SABIAIOTCS peku MapbuHKa U
Xoama. B Tabnuue 3 mpeacTaBieHbl JaHHblE MO cOpocam MPOM3BOJCTBEHHBIX

CTOYHBIX BOA [3].
Tabauna 3. COpockl MPOU3BOJICTBEHHBIX CTOYHBIX BOJ 3a 2009-2012 roxa

T'oabl OO0muii copoc N3 uux (%)

(TbIc.M3 /TO1) peyHoii apTe3HaHCKU
2009 427,71 56,37 43,63
2010 420,37 67,76 32,24
2011 464,87 57,01 42,09
2012 516,32 76,62 22,78

Takum 00pa3oM, MaIMHOCTPOUTENbHBIA 3aBOJ JEUCTBUTENIBHO OKa3bIBaeT
BO3/ICHCTBHE HA OKPYXAIOILIYIO CPEAY IMyTEM BHIOPOCOB 3arps3HSIONIMX BEUIECTB B
aTMOC(EpHBIN BO3IYX U COPOCOB 3arps3HSIONIMX BEUIECTB B THAPOrpaduyecKyro
ceTb. JlJig TOro, 4To0bl CHU3UTH 3TO HETATUBHOE BO3ACHCTBUE MAIIMHOCTPOUTEIb-
HOU OTpaciu Ha IPUPOAY U YeJIOBEKa, CYIIECTBYET psAJl HEOOXOUMBIX MEPOIPHs-
TUH TI0O YMEHBIIEHUIO BHIOPOCOB U COPOCOB, TaKMe KaK: OYUCTHOE 000PYIOBaHUE,
3aMKHYTBIE IUKJIBI OYMCTKH BOJIbI, KOHTPOJIb 3a 3arPS3HCHHUEM.

BUBJIUOTIPA®UYECKUN CIIMCOK
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VIIK 502.5 (571.122-25)
KAKAS BBIBAET IIbLJIb

Conomaxun M.C. (10 «A» kmacc MOY COIL Ne 75),
bnaxuesckuii A.B. — npenonasarens Ouosorun MOY COII Ne 75 r. Boarorpana
Hayunslii pykoBouTens — K.T.H., Aou. kadeapsl BXXAT Cepruna H.M.
Boarorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmampve pacemampuearomcs 60npocsl KJICZCCLI@MKLII/;MM nsuliu pa3iudHo2co npoucxo:)fcde-
HUAl C pA3HbIMU XApAKMEPUCTMUKAMU.

Knrouesnie cnosa: noins, uacmuybvl, npoucxo:)fcdeuue NbLAU,; CEOUCMBA NLLIU.

UYTo MBI MIOHKMAaEM IO, TEPMHUHOM «IbLIb»? Cpeau OONBIIOro KOJIUYSCTBA OIl-
pelelIecHui TaHHOTO TOHSATHS Mbl OCTAHOBHJIMCH Ha Hambojiee IPOCTOM M HEM-
TpaJbHOM, IO HAIIEMy MHEHHIO, HO MPU 3TOM, JOCTATOYHO IOJHO PaCKPBIBAIO-
IITUM OCHOBHBIE CBOMCTBA JaHHOU cyOcTaHumu: «IIbuib - Meakue TBEPABIC YaCTHU-
IIbI OPTAaHUYECKOT0, MUHEPAJIBHOT'O WM CMENIAHHOTO MPOUCXOXKICHHUS C pa3Mepa-
MU YacTHUIl OT JIOJeH MHUKpOMETpa W A0 MakcuMmanbHOro - 0,1 MM, oOBIYHO Tpe-
BpallaloIIurecs Mo ACHCTBUEM BJlard B BS3KYIO U B TOW WJIM UHOU Mepe IJIacTHY-
Hyt0o Maccy» [1]. Takas TpakTOBKa TEpMHUHA «IIbUIbY, KaK MPABUIIO, SBIISETCS HAU-
OoJsiee 00IIEH, M, C TOYKH 3PEHUS PA3TUYHBIX TEXHUYECKUX IUCIUIUIMH, MOXKET
JIOTIOJIHATHCS. PA3JIMUHBIMM YTOYHEHUSIMU M OOpeTaTh CTPOro Creuu(uyHbI B
TEXHOJIOTHYECKOM OTHOIIEHUM XapaKTep, UYTO BIOJHE 00bsicHUMO. Jlanee MBI mo-
MBITATUCH J1aTh KJIACCU(UKAIIUIO MBLIN, KOTOpas SBJISIETCS COOpPHOW MO MPUYUHE
KpaiiHel HEOJTHOPOJHOCTH MBIJIEBOM MAacChl, U, 3a4aCTy0 TPOTUBOPEUUBBIX TOUCK
3peHHs Ha OCHOBHBIC TTapaMeTphl MbUIH. VTak, mblTb ObIBACT:

opeanuvecKkasi — UCTOYHUKOM TaKOW TBUIM SIBJISIIOTCS OMOTEHHBIE BEIECTBA,
MUKPOYACTHUIIBI )KUBOTO BeIIeCTBA (YSIIYHKHU KOXKH, OCTATKA BOJIOC U OPOTOBEHUH,
MUKPOYACTUIIBI PACTUTEIBHOTO MPOUCXOXKIACHUS U T.11.);

«icusasy — TbUIb C COACP)KaHHUEM MUKPOCKOMUYECKUX OpraHu3MoB (OakTe-
puu, rpuldbl U UX CHOPHI, POCTEHUIIINE U BUPYCHI, Siilla TAPA3UTHUECKUX YEPBEH,
MbUTBIA PACTCHUH U T.11.);

Heop2aHuyeckas nolilb eCMeCcm8eHH020 NPOUCXONCOeHUsT — TIBUICBbIC YaCTHUIIbI
TOPHBIX MOPOJ MOYBEHHOTO CJIOSI, BYyJIKAHUYECKAs MbLIb, MUKPOYACTHUIIBI MUHEpa-
JIOB Pa3IUYHOTO XUMUUYECKOTO COCTaBa M T.1I.;

HeopeaHuiecKkas nolilb UCKYCCMBEHHO020 NPOUCXONCOeHUs — CTPOUTENbHas (Cy-
XHE CTPOUTEIbHBIE CMECH), MOHTa)KHasl (Harap U Ca)u), MPOMBIILJICHHAS, XUMHU-
YeCKH aKTHUBHAS IbLJIb — OKCHJBI, COJIU U HMHBIC COCAMHEHUS HEMETAIUIMYECKUX H
MeTtaaandeckux snemenToB IICXD Menneneena;
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«3apsdiceHHas» - MUKPOYACTHUIIBI Pa3IMYHOW KOHCHUCTEHIIMM U XUMHYECKOTO
COCTaBa, SIBJISIOIIMECS UCTOYHUKAMH HOHHM3UPYIOMIETO WX PAaJHOAKTHUBHOTO H3-
JTy4YeHUS;

B3Pbl8O-NONCAPOONACHAS NbLIb — MUKPOUYACTHIIBI OPTaHUYECKOTO U HEOPTaHU-
YEeCKOr0 COCTaBa Ha OCHOBE TBEPJbIX M MapooOpa3HbIX B3Becel (eBaTopHas
MBLIb, MTApOOOpa3HbIE OTXOJbl XUMUYCCKUX MPOU3BOJICTB, HEPTEIICPETOHHBIX YC-
TaHOBOK);

Obimosas nviib — camasi pa3HooOpa3Has M0 XUMUYECKUX U (PU3UYECKUM CBOM-
CTBaM M I10 KOHCUCTCHIIUW TBIJICBBIX YAaCTHI], KOTOPas MOXET B ce0s BKIIFOYAThH
BCE BBIIICTICPCUNCIICHHBIC TUITBI MBI, INOO X OT/ICIbHBIC 3JIEMCHTHI.

Jlaxe vcxos U3 MpeACTaBICHHON HAMU U JIaJieKo He MOJHOM KiaccuduKaimu
MBI, MBI JICJIAEM BBIBOJI, YTO B MAKCHMAJIBHOW CTEIICHH CIIPABUTHCS C 3a/1aucii ee
3aJiep KaHus-yIaBIUBAHUS TIPU TTOMOIIHM TEXHHUYECKUX CPEJICTB 3allUThl BHE 3aBU-
CUMOCTH OT UX YPOBHS CIIO)KHOCTH U cpep IpUMEHEHHS (B OBITY ¥ B IPOMBIIIICH-
HOCTH) HE TIPEJICTABIISICTCS BO3MOXHBIM B TIPUHIIUIIC, T.K. PEATbHOE COOTHOIICHUE
AJICMEHTOB IBIJICBBIX YACTHUIL U UX CBOMCTB COOTBETCTBEHHO, HOCUT CTIOHTAHHBIN 1
HETpeJICKa3yeMblil xapakTep. HbIMH ClIOBaMU, TEXHUYECKUE CPEACTBA U METO IH-
KM HEUTpalIM3alliy MbUTH pa3padaThIBAIOTCS W BHEIPSIOTCS 1O MPUHIIUITY TPOTH-
BOJICHCTBUS JIUIIL ONPEICICHHBIM BHJIAM TIBIIH, CITOCOOHBI 33JICPKUBATh TOJIHKO
OTIPEJICIICHHBIC THITBI MBUICBBIX YACTHUI] CO CTPOTO0 OTPAHUYCHHBIM CIICKTPOM (H-
3MKO-XUMHUYECKUX XapaKTCPUCTHK.

Cpenu Takux XapaKTEPUCTHK HanOO0JIee aKTyaIbHBIMU SIBJISIFOTCS pa3Mephl ITbl-
JICBOM YacCTHIIBI, €€ Macca W CIIOCOOHOCTh BIUTHIBAThH Biary. Hampumep, mpume-
HSEMBIE Ha MPEATPUIATHIX C TEXHOJIOTHUSAMHU IMPOU3BOJICTB, COYCTAIOIIMXCS C BBICO-
KHM TIBUICBBIM OTXOJIOM, TBUICYJIOBUTENEH «CYXOro THIa» U «MOKPOTO THUIIa» IO
OTJICIBLHOCTH, HE TapaHTHUPYET BBICOKOW CTEMEHW OYUCTKH T'a30-BO3AYIIHBIX BbI-
OpOCOB, OJTHAKO B COUETAHHUH JAPYT C APYTrOM 3Ta CTENEHb 3aMETHO BO3PACTAET, HO
u B 3ToM ciyudae 100% pesynbrata 10CTHYb CIOKHO, AK€ B COYETAHHUH C JIOTOJ-
HUTETBHBIMHA BBIXOTHBIMHU (DUIIBTPAMH.

C y4eToM CI0KHOCTH IKCIUTyaTalluy U TOAJICPKaHUs B UCTIPABHOM COCTOSTHUU
JTAHHOTO 00OpYAOBaHUs, a TAK)KE CIIOCOOHOCTH MBUIM OBICTPO «3a0MBATH» COpOU-
pytolue MoBepXHOCTU GUILTPOB — 3(PGHEKTUBHOCTH MOIOOHBIX Mep OOPHOBI C MbI-
JIBI0 CHIDKAETCSI TIOYTH CPpa3y K€ MOCJe BBEACHUS B AKCIUTyaTaIlMio JaHHOTO 000-
pynoBaHus [2].
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VK 365.47
BETXWHN U ABAPUMHBIN KUJINIIHBI ®OH /I
APXAHTEJILCKOM OBJIACTH

Comuos B.B. (CY3uC 2-251308), Opymkosa O.H. (k.1.H., gou. kapeapst CMuCM)
CesepHblii (ApkTHueckuil) denepanbHblii yHuBepcuTeT uMmenu M.B.JlomonocoBa

Asapuiinoe u gemxoe dicunve 0Jisk MHO2UX pe2uoHo8 Poccuu ocmaemcs 00801bHO cepbe3Holl
npoonemMou: OHO yXyouiaem GHeUHUl 0OIUK 20p0008, coepicusaem pazsumue 20POOCKOL UH-
@dpacmpykmypsi, noHudICaem UHBECMUYUOHHYIO NPUBIeKamenbHoCmy meppumopui. Paccmom-
PeHbl NPUYUHBL U CNOCOObL PeueHUsi BONPOCAd O 8eMXOM U ABAPULIHOM JiCUIbe Ha npumepe Ap-
XaHeenbcekou obaacmu.

Knroueswie cnosa: DfCI/UluWHbZIZ ¢OH(), egemxoe JHcujive, aeapm?Hoe AHCUJIbE, MEXHUYeCKoe Co-
CMmosHUue, CmpouneilbHble KOHCMpPYKYuu, CmeneHb U3Hoca

B Hacrosmiee BpeMs OJHOW W3 BaXHEWIIUX MPOOIEM  KUIHIIHO-
KOMMYHaIbHOU c(hepbl ApXaHTEIbCKON 00IacTh SBISIOTCS OONBIINE MacIITaObl
BETXOT'0 ¥ aBapUIHOTO XWIHIIHOTO QoHa [1]. ABapuitHBIMH PU3HAIOTCS MHOTO-
KBapTUPHBIC JI0Ma, MTPOBEJCHIE BOCCTAHOBUTEIBHBIX PabOT B KOTOPHIX TEXHHUYE-
CKM HEBO3MO’KHO MJIM SKOHOMHUYECKHU Hellesecoo0pa3Ho U TEXHUYECKOE COCTOSIHHE
ITHX JIOMOB U CTPOMTEIBHBIX KOHCTPYKIIMH XapaKTEpPU3yeTCs CHIDKCHHEM Hecy-
HIe CIIOCOOHOCTH M AKCIUTYaTaIMOHHBIX XapaKTEPUCTHK, MPU KOTOPHIX CYIIECT-
BYET OMACHOCTH JUIsl TPeObIBaHUS IO U COXPAaHHOCTH WHKEHEPHOTO 000pya0-
BaHus (puc. 1-3).

® 06117 I0LLATD KATHTAITEHO
OTPEMOHTHPOBAHHEL!
MHOTKBANTHNHED IOMOE, KB M

W 3 Heé KAIHTABHO
OTPEMOKTHPOBAKHED! NOMeLUEHEGT
B KBAUTHPAY, KB.M

Puc. 1. KanuranbHblil peMOHT KUJIMIHOTO GOHIa ApXaHrelIbCKOM 001acTi
(Bxiroyast Heneukuii aBTOHOMHBIN OKPYT)

Hcxons u3 HOPMATUBHBIX aKTOB M CIIOXKUBUIEHCS MPAKTUKH, BETXUM COCTOS-
HUEM 3/IaHUSI CYUTAETCSI COCTOSIHUE, MPU KOTOPOM KOHCTPYKIUMH 34aHUS U 3JaHUE
B II€JIOM UMEET M3HOC: JJIsl KAMEHHBIX JOMOB - CBbIlie 70%, NE€pEeBSHHBIX JTOMOB
CO CTEHAMU U3 MECTHBIX MaTEpUAJIOB, a TAKXKEe MaHcap/ - CBbIe 65%.
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Puc. 2. Berxuii u aBapuitHbIi >KHMIIMIIHBIN (GOHIT ApXaHreabCKoi obnactu
(Bximroyast Heneukuii aBTOHOMHBIN OKPYT)

—
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Puc. 3. Y aenpHbIi Bec BETXOr0 U aBapUMHOTO JKUIIUIIHOTO (OHIa
B O0IIEH MIIOIIa M BCETO KIIHIHOTO (DOHA, IPOIICHTOB

OCHOBHBIE HECYIIIUE KOHCTPYKIUHM COXPAHSIOT MPOYHOCTh, JOCTATOUHYIO JJIS
oOecrieyeHus: YCTOMUMBOCTH 37aHUsA, OJHAKO 3/IaHHE IEPECTaeT YAOBJICTBOPSITH
3aIaHHBIM SKCIUTyaTallMOHHBIM TpeOoBaHUsIM. OCHOBHOE OTIMYHE aBAPUHHOIO U
BETXOT'O JKWJIbsI COCTOUT B TOM, YTO BETXO€ KHJIbE XapaKTepU3yeTcCsl TOIbKO BBICO-
KOW CTETNEeHbI0 M3HOCA, B TO BpeMs KaK aBapUHHOE >KUJIbE MPEJCTABISET OIac-
HOCTB JUISl *KU3HHU TPOKUBAIOIMKX Jtoe. OCHOBAHUSIMU ISl IPU3HAHUS JKUJIOTO
JIoMa aBapUHHBIM MOTYT OBITh: YXYIIIEHUE IKCILTyaTallMOHHBIX XapaKTEPUCTUK
3MaHUS B I1I€JIOM WJIM OTJEJBHBIX €r0 4acTel B CBS3M C (U3UYECKUM H3HOCOM B
mporiecce IKCIUTyaTalluu, MPUBOJIAIICE K CHUKEHUIO JO0 HEJOMYyCTUMOI'O YPOBHS
HAJIC)KHOCTHU 3/1aHUS, TPOUYHOCTU U YCTOMYMBOCTH CTPOUTEIIHHBIX KOHCTPYKIUN U
OCHOBaHUI; PACIOJIOKEHNE JIOMa B OMACHBIX 30HAX CX0J1a OMOJ3HEH, CeNeBhIX IM0-
TOKOB, CHEXXHBIX JIABUH, a TaK)X€ Ha TEPPUTOPHIX, KOTOPHIC €KEr0JHO 3aTarliu-
BaIOTCSl TABOJKOBBIMH BOJIAMH M Ha KOTOPBIX HEBO3MOXKHO C TTOMOIILI0 HHKEHEP-
HBIX ¥ MPOEKTHBIX PEIICHUN MPEeAOTBPATUTH MOJTOIJICHUE, HAJTUYUE Yy JIoMa TO-
BPEXJICHUM, MOJTYUYCHHBIX B PE3yJIbTaTe B3PHIBOB, aBapHil, OXKAPOB, 3eMIIETpsICE-
HUM, HEPABHOMEPHOH MPOCATKH I'PYHTOB, a TAKKE B PE3YJIbTATE APYTUX CIOKHBIX
I'COJIOTUYECKUX SBJICHUM, €CIIM MPOBEJICHUE BOCCTAHOBUTEIBHBIX pabOT TeXHUYE-
CKM HEBO3MOXXHO WJIM YKOHOMHYECKHU HeresecooopaszHo [2]. Texnuueckoe co-
CTOSTHUE TUX JIOMOB M CTPOUTEIILHBIX KOHCTPYKIIUN XapaKTepU3yeTCsl CHUKEHHEM
HecyIlel CIOCOOHOCTH M AKCIUTYaTallMOHHBIX XapaKTEPUCTHK, TMPH KOTOPHIX CY-
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IIECTBYET OMACHOCTb JJIA MPeObIBaHUS JIIOJIEH U COXPAaHHOCTH MHXKEHEPHOro 000-
pynoBanus. {151 Toro 4ToObl OTHECTH KUJIbE K BETXOMY, HEOOXOJIUMO ONPEACIIUTh
CTEINEHb €ro u3Hoca. B HacTosmiee BpeMs pelIeHUs O MPU3HAHUU JIOMOB aBapHUil-
HBIMH M TOJJICKAIIUMH CHOCY B OTHOLIEHWH MHOTOKBAPTHUPHBIX >KHIIBIX JIOMOB
MIPUHUMAIOTCA KOMUCCHSIMU, CO3/IaHHBIMH OPraHOM MECTHOI'O CaMOYIIPaBIICHHUS.

OCHOBHBIMM MPUYMHAMHU OOJIBIIOTO KOJUYECTBA BETXOT0 U aBAPUIHOTO KHIIbSI
ABJISIIOTCS: OTCYTCTBHE 3asIBOK 3aCTPOMIIMKOB HA y4acTHE B ayKIMOHAX U3-3a HU3-
KO HOPMAaTHMBHOM CTOMMOCTH KBaJpaTHOTO METpA; HApPYIIEHUE CPOKOB CTPOU-
TEJIbHBIMM KOMIAHUSAMU; NePUIUT cpencTs; GopmupoBaHue XHI(OHIAa B BOCH-
HBII U MOCJIEBOCHHBIN NIEPUOJT; TPUPOIHO-KIMMaThnueckue ycimoBus Kpaitnero Ce-
BEpa, B TOM YHUCJIE COCTOSIHUE TPYHTOB U 3a00JI0UEHHOCTh MeCTHOCTH [3]. beicTpoe
yCTapeBaHMUE KIIHUIIHOTO (POHJA BBI3BAHO, B TOM UHUCJE, CIOKHBIMU YCIOBHUIMU
ero opMUpOBaHUS B roJibl BOGHHOTO M IOCJIEBOCHHOI'O MEPHOJIa, a TaKXKe Mpo-
JNOJKATENIBHBIM OTCYTCTBHUEM KAIlUTAJIBHOTO PEMOHTA M HU3KUM KayeCTBOM CO-
nepxkanus kuiibs. [losToMy B Hacrosiliee BpeMsi OJHUM W3 NPUOPUTETHBIX Ha-
MPaBJICHUM KUJIMITHON TOJUTUKH SBJISETCS PEMOHT U JIMKBHUAALMS BETXOTO U aBa-
PUITHOTO KUJIbsl, TIABHOM LIETBI0 KOTOPOTO JOJKHA CTaTh pa3paboTKa CXeM U Me-
XaHU3MOB MIPUBJICUCHUS OIOJIKETHBIX U MHBIX MaT€pPUAIBHBIX PECYPCOB.
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COBPEMEHHBIE CUCTEMbI OTOILJIEHUS, KAK PAIIMOHAJIbHBIN
MOJIXO0/I K OBECITIEYEHUIO MMOKAPHOM BE3OIMACHOCTH,
SHEPIOCBEPEKEHUS MPOU3BOJICTBEHHBIX U JKUJIBIX
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Hayunsrii pykoBoautens — 3aB. kadenpoit I1b u 3UC Texymun /1.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamuve npedcmaeﬂeﬁo cyuecmeyrouiee Ha Ce200HAUHUL OeHb COCMOSHUE KOmeJlbHblX,
KdK 6 npouaeodcmeeHHblx, mdakK u JHCUIblX KOMNieKkcax, npoeedeu AHAIU3 COBPEMERHbLLX cucmem
OMmOonJjeHus, NOKA3dHvl Ux 00CMOUHCIEA U Hedocmamku, a makKo#ce IKOHOMU4YecKasd u mexHono-
cuyeckas Iz]@]l@COO6pCl3HOCI’I’lb UCnojlb306aHU-L.
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Kniouesvie cnosa: snepeocbepesicenue, komenvhvie YCMAHOBKU, NOACAPHASL OE30NACHOCMD,
9KOHOMUYECKAS IPDeKMUsHOCMb.

CoBpeMEeHHBII MUpP HEBO3MOXKHO MpEACTaBUTh 0e3 cucteM ororuieHus. OHH
OYEHb HIMPOKO PACHPOCTPAHEHBI U 3aTPAarvBalOT MHOTHE aCMEKThl HAIIeH >KU3HU.
KorenbHas - 3T0 KOMIUIEKC 3/IaHUNA U COOPYKEHHUM C KOTEJIbHBIMU YCTAaHOBKAMH U
BCIIOMOTATEJIbHBIM TEXHOJOTUYECKUM O000pYJ0BaHUEM, MPEIHA3HAUYCHHBIMU IS
BbIPAOOTKU TEIJIOBOM 3HEPruM B LENSAX TeruiocHaOkeHus. IIpoBeneHHbII MHOIO
aHaJIn3 KOTEIbHBIX, UCMOIB3YEMBIX, KaK B IPOMBIIIUICHHBIX, TaK U B OBITOBBIX IIe-
JSIX TIO3BOJIUTH BBISIBUTH UX CJEAYIONIYIO KiIacCU(UKALMIO: MO TUITY PACIOIOXKE-
HUS: OT/ACJIBHO CTOSIIKE, KPBIIIHbIE, BCTPOCHHBIE B 3[aHUS APYroro Ha3HayeHUs,
MPUCTPOCHHBIE K 3/IaHUAM APYroro Ha3Ha4yeHHsI OJOYHO-MOIYJIBHOTO HMCIOJHE-
HUS, paMHbIE Ha MOJAJIOHAX U Jp.; MO HA3HAYEHHUIO: OTONUTENbHBIE — JIsi obecte-
YEeHHs TEIUIOBOM SHEPIUel CUCTEM OTOIUICHUS, BEHTUISLIUU, KOHIUIMOHUPOBAHUS
U TOPSYEro BOJIOCHAOKEHMS; OTONMUTEIbHO-POU3BOACTBEHHbIE — ISl oOecreye-
HUSl TEIJIOBOM SHEpPrueil CUCTEM OTOIUICHMS, BEHTUJISIUU, KOHAUIIMOHUPOBAHUS,
ropsiYero BOJIOCHA0KEHHMsSI, TEXHOJIOTMYECKOTO TEIJIOCHA0XKEHUs; TPOU3BOICTBEH-
Hble — NIl 00eCleYeHusl TEIIOBOM IHEpruer CUCTEM TEXHOJOTMYECKOTo Terio-
CHa0XeHU U JIp.

Ha ceroansimnuii MOMEHT BpeMEHU BO MHOTHX peruoHax Poccuu u3HoC razo-
BOT'0 000PYI0BaHHUs, Ta30MCIIONB3YIONIUX YCTAHOBOK, CPEJCTB aBTOMATU3AINH KO-
TesbHBIX cocTaBisieT 60...80 %, a MO HEKOTOPBIM MO3ULIUSIM, HAITPUMEP, aBTOMa-
TUYECKUM CHUCTEMaM 0€30MaCHOCTH, B OTAENbHBIX CIydasX MOXKET MPUOIMKATHCA
K 100 %. [TockonbKy IPOJOIKUTEIBHOCTD SKCILTyaTallii 000PYI0BaHUS CYILECT-
BEHHO IPEBbICUIIA 3aINIAHUPOBAHHBIE CPOKHU CITY>KOBI (IT0 aBTOMAaTUYECKUM CHUCTE-
MaM 0€30MacCHOCTH B HECKOJIBKO pa3), TO OCOOEHHO BaXKHBIM CTAHOBUTCS BOIIPOC O
nanbHelel Oe3aBapuitHol pabote oOopynoBanus. [IpoGiema ycyrybmnsercs ot-
CYTCTBHEM 3alacHbIX YacTel M KOMIUIEKTYIOIIMUX U3ACNINNA, 4TO KpailHe 3aTpyaHs-
€T MojiepkaHrue 000py0BaHuUs B paO0OTOCIIOCOOHOM COCTOSTHUU.

Co cpencTBamu aBTOMaTUKU cuTyalus Oosee Tspkenas. Bueapennas eme B 70-
80-X roiax mpouwIoro Beka KoTeJlbHasi aBTOMaTUKa KapJIMHAJILHO HE COOTBETCTBY-
eT TpeOoBaHUsIM cyliecTByroux Ha ceroansimHui aeab CHullos, I1b u unHCT-
pykiuit o 0e3onacHocTtu [1]. MHoOrue BUABI CPEICTB aBTOMATUKU MOPAIBHO YyC-
Tapeld U CHUMAIOTCSA C MPOM3BOJACTBA. He BBIMONHAIOTCA TpeOOBaHUS KOHTPOJIS
TEPMETUYHOCTH Ta30BbIX OJIOKOB, aBTOMaThyeckoro (06e3 ydacTusi omepaTropa)
PO3KHUra TOPENIOK U KOTJIa, aBTOMAaTUYECKOTO PEryJupoBaHusl mapameTpoB. Takue
CUCTEMBI 4acTO paboTalOT B PYyYHOM peXUMeE, 4TO abCOMOTHO HegomycTtumo. [lo-
ATOMY, ONITUMAJIbHBIM PEIICHUEM CYJbObl U3HOIIEHHOIO 000pyn0oBaHUs Obuia ObI
€ro IOJIHAas 3aME€Ha Ha COBPEMEHHOE, TakKoe 000pyloBaHHE Kak OJOYHO-
MOAylbHBIE KOTelbHbIe TUIa KM 1 BoorpeliHbie KOT/Ibl HAPYKHOTO pa3MEIICHHS
tuna KCB, npennazHadeHHbIe AJii OTOIUIEHHE OOBEKTOB KaK IPOMBIIIIEHHOTO,
TaK U KWJIOro KoMIuiekca. MonynbHbIE KOTENbHbIE YCTAaHOBKHU IPEIHA3HAUYCHBI
JUIsL OTOIUICHUS U TOPSIYEer0 BOAOCHAOXKEHUSI OOBEKTOB NMPOMBIIIIEHHOM YHEPreTH-
KU, KWIUIIHO-KOMMYHAJIBHOM OTpaciid, 00beKTOB HE(PTAHOH, ra30BOM, XUMHUYeE-
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CKOM TPOMBIIUIEHHOCTH, MamuHocTpoeHuss u  Ap. KotenbHyto OnouHO-
MOJYJIBHOTO UCIIOJIHEHHUS MOKHO YCTaHaBJIMBATh HA JIETKOM OCHOBAaHUU BO3JIE MO-
TpeOuTenss Teria B KaueCTBE CTAllMOHAPHOTO aBTOHOMHOI'O HMCTOYHHMKA TEIIO-
CHA0XXEHMSI WJIM B KAYECTBE PE3EPBHOM KOTENbHOW, UCMONB3YIOUIEHCS TIpH Aedu-
[UTE TeI1a U OTKIIOYEHUH OT LIEHTPATU30BAHHOTO TEIIOCHA0KEHUSI.

Tun ucnonap3yeMoro TomirMBa (OCHOBHOE, pe3epBHOE): «['» — MpupoaHbIi Ta3,
CXKMKEHHBIN ra3; «OK» — XKHUJKOE TOIIMBO (IM3eIbHOE, Ma3yT, HEQTh); «Y» —
TBEpPAOE TOIUIUBO (Yrojib, APEBECHOE TOIUIMBO); «I» — KOTEJIbHAs OCHAIAETCA
ANEKTpOKOTIaMu. B cBsi3u ¢ TeM, uto kotenbHble THIa KM sBISIOTCS MOTHOCTHIO
aBTOMATU3WPOBAaHHBIMHM, TO €CTh HE MPEANoJaraloT IMOCTOSHHOTO NpeObIBaHUS
monen s o0ecreyeHusl MoKapHOM 0e30MacHOCTH OHM YKOMIUIEKTOBBIBAIOTCS
MOKaPHO-OXPAaHHOW CHUTHANIM3AlMEN U pa3MelleHUEeM JIBYX IOKapHBIX KpPaHOB U3
pacyeTa OpoILIEHUs KaXJA0U TOUKU JBYMS MOXKAPHBIMU CTPYSIMU BOJIbI IIPOU3BO/IH-
TEJIBHOCTBIO HE MeHee 2,5 JI/c Kax/Jasi, ¢ yueToM TpeOyeMoi BhICOThl KOMIAKTHON
CTPYH.

Taxxe xoTenoch Obl OTMETUTh, YTO BMECTO KOTENBbHBIX Hconb3yoT KCB (ko-
T€J CTaJbHOM BOJOTPEHHBIN) OTOMUTENbHBIA HAPYKHOTO MPUMEHEHHUS, KOTOPbIN
MpeaHa3Ha4YeH JJI OTOIUICHHS a]MUHUCTPATUBHO-IPOMBIIIJICHHBIX 31aHUN U 00b-
€KTOB, XWJIbIX JIOMOB, COOPYXEHHI Pa3IU4YHOIO HA3HAUEHHUS U TOpSYEro BOJIO-
CHAOXXEHMSI MPU MPUMEHEHUU OOMJIEPOB MPOTOYHOTO M CKOPOCTHOTO Tumna. Tum
paccmatpuBaeMbix KoTiI0B: KCB(-40,-100,-150,-500). OcHOBHBIE MPEUMYIIIECTBA:
pa3MellleHre BHE MoMenieHui Ha paccrosinuu 1-2 metpa ot 3nanud, KIIJ noctu-
raromuii 92%, BBHICOKUI YPOBEHb B3pPHIBOOE30MMACHOCTH, T.K. OTCYTCTBYET IMOMeE-
HIeHUE, KOTOPOE MOKET OBbITh 3arazoBaHo. OHU SBISAIOTCS MOJHOCTHIO aBTOMATH-
3upoBaHHBIMU. VX BBICOKas HAAEKHOCTb, OTCYTCTBUE HApYKHBIX CETEH TEIUIO-
CHA0XXEHMSI U COOTBETCTBEHHO TEIJIONOTEPh CBS3aHHBIX C HUMH, a TAKK€ MUHU-
MaJbHOE KOJMYECTBO pPa3pelIMTENbHbIX JOKYMEHTOB MOXKET ChIIpaTh Ba)XKHYIO
poab ipu BeIOOpe Mex 1y KCB u xoTenbHOi [2].

Hcnonb3oBaHuE COBPEMEHHBIX CHCTEM OTOIUICHHUS IO3BOJUT 3HAYUTEIHHO
CHU3UTDH MOXKAPHYIO OMACHOCTh, KaK HA MPOMBIIIJIEHHBIX NPEANPUITHIX, TaK U B
KWIOM cektope. KoHeYHO, ¢ TOUKM 3peHHs] SKOHOMHUUYECKOW 1eIeco00pa3HOCTH
MOJIHAs 3aMeHa JAHHBIX YCTPOMCTB TpeOyeT BloKeHHH. Tak, CTOMMOCTb Ha 0J04-
HO-MOJyJIbHBIE KOoTenbHbIe TUIIa KM coctaBut py6. ot 1,6 muH. py06., a Ha KCB ot
56 no 600 Tbic. py6. OnHAKO, MONHAS 3aMEHA FapaHTUPYET Kak MOKapHYIO TaK U
HKOHOMHYECKYI0 6€3011aCHOCTh OOBEKTOB.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. CII 89.13330.2012. Ceox npaBui. KoTenbHble yCTaHOBKU. AKTyalM3UpOBaHHAS PelaK-
uus CHull 11-35-76 (ytB. [Ipukazom Munperuona Poccuu ot 30.06.2012 N 281).

2. CIT14.13130.2013. Conx nmpaBuii. CuctemMbl IPOTUBONIOXKAPHOM 3aUThl. OrpaHuueHue
pacrpocTpaHeHHs Mmokapa Ha 00beKTax 3aluThl. TpeboBaHMs K 00beMHO-TUIAHUPOBOYHBIM U
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VIIK 614.894.29
PA3ZPABOTKA MATEPHAJIA U151 ITPOTUBOI'A30BBIX
OWJIbTPYIOIIUX JIEMEHTOB PECITMPATOPOB

Credanenko U.B. (acniupantka xapeapsl UT'CuM)
Hayunslii pykoBouTens — 1.T.H., pod., 3aB. kapeapoit UI'CuM Menzenunuesa H.B.
Bosrorpaackuii rocyaapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamve npusedenvt pesynvmamol uccied08aHull HOB020 COPOYUOHHO-PUILMPYIOUEO
mamepuana ons cpeocme UHOUBUOYANbHOU 3auUmbl.

Kniouesvle cnosa: pecnupamop, nemxanuii mamepuar.

B kadecTBe mpoTHBOTra3zoBOro GUIBTPYIOMIETO 3JIEMEHTA UCIIOJIB3YIOTCS UIJIO0-
MpoOMBHBIE MaTepHaibl U3 UOHOOOMEHHBIX BojiokoH Tuna [IM [1], BUOH[2], a
TaKKe WIIONMPOOUBHBIE U XOJCTOMPOIIUBHBIE MaTepUalibl U3 HMOHOOOMEHHBIX BO-
nokoH rpynmbl KM [3]. Jlis MOBBIMIEHHE 3alIUTHBIX CBOMCTB (UIBTPYIOIIUX
AJIEMEHTOB PECIUPATOPOB, YBEIUUEHHUE CPpOKa CIYKOBI O 3aMEHBI 32 CUET YJIyd-
IIEHWE TUTUEHUYECKUX CBOMCTB pa3paboTaH HETKAHBIM MaTepHall, COCTOSIIUN U3
CKPEIUJICHHBIX WIJIONMPOKAIBIBAHUEM CJIOE€B, OJUH U3 KOTOPHIX CPOPMHUPOBAH W3
aHMOHOOOMEHHOTO MOAU(MUIIMPOBAHHOTO KAaIPOHOBOTO BOJIOKHA, a BTOPOM CIIOH
BBITIOJTHEH M3 CMECH THAPOGUIBHOTO0 MOAU(PUIIMPOBAHHOTO KalIPOHOBOI'O BOJIOKHA
MerajoH [4] U BUCKO3HOTO BOJIOKHA IPH cojiepkaHuU mociieanero B cmecu (10-
20)%, cootHomenue ciaoeB mo macce 1:(0,2-0,6), nmpuyeM CIOU CKPEIICHBI UTJIO-
MPOKaJbIBAHUEM ¢ 00pa30BaHHWEM Ha MOBEPXHOCTH IMETEh BOPCOBBIX METENb, PU
ATOM BEJIMYMHA OCTOBA KAXKJOW METIM HU3MEHSAETCS OT 2MM IO BHYTPEHHEU Mo-
BEPXHOCTH TeTIH A0 (8-12 ) MM O BHEIIHEH MOBEPXHOCTH TETIIH.

[ToBbIlIIEHNE BpEeMEHU 3alIUTHOTO JEHUCTBUS OOBSICHATCS TEM, UTO BBEJICHUE B
COCTaB MaTepHuaia clios U3 CMeCH TUAPOPUILHOTO MOAUPUIIMPOBAHHOTO KaImpo-
HOBOTO BOJIOKHA M BHCKO3HOT'O BOJIOKHA IMOBBIIIAET OOIIYIO BJIAXKHOCTh MaTepHa-
J1a, BBI3BIBAET JIOTIOJTHUTEIbHOE Ha0yXaHue MOHOOOMEHHBIX BOJIOKOH, TEM CaMbIM
YBEJIUYUBACTCSI CYMMapHasi MOBEPXHOCTh KOHTAaKTa aHUOHOOOMEHHBIX BOJIOKOH C
OUYMIIIAEMBIM Ta30M, YBEJIMYMBACTCA BPEMS 3alIUTHOIO JIEVUCTBUS MaTepuaia, Kpo-
M€ TOTI'0 3HAYUTEJIBHO MOBBIMIAIOTCS TUTUEHUYECKHUE CBOMCTBa MaTepuana. Ckper-
JIEHWE CJIOEB MaTepHuaja HIJIONPOKAIbIBAaHUEM ¢ 00pa30BaHHEM Ha MOBEPXHOCTU
BOPCOBBIX IETEJIb C MEHSIOIICICS BEJITMYMHONW OCTOBA METIU MO3BOJISET MOTYYUTh
PaBHOMEPHYIO BOPCOBYIO MTOBEPXHOCTh, YCTOWUMBYIO K JedopMariuu moja IeucT-
BHEM MEXAHWYECKUX WA a3POJUHAMUYECKHX HArpy30K Ha HPOTSIKEHUU BCETO
BPEMEHU DSKCIUTyaTaluu. Takoe BBIMOJHEHUE TO3BOJIIET IOBBICUTH 3allUTHBIC
CBOMCTBa (DHIIBTPYIOIIETO JIEMEHTA 32 YET MOBBIIICHUS CYMMapHOU MOBEPXHOCTHU
KOHTaKTa C YJIABJIMBAE€MbIM T'a30M U YBEJIWYUTH MPOAOJDKUTEILHOCTh BPEMEHHU
paboThl (UIBTPYIOIIETO AJIEMEHTA J0 3aMeHbl. B 30HaX KOHTaKTa BOJIOKOH, CO-
JepKaluX pazindHble (QYHKIIMOHATIBHBIE TPYIIbBI, U PA3IUYHON TUTPOCKOIIMYHO-
CTH BO3HHUKAET DJJICKTPUUECKUI MOTCHUXAN, TPUBOIAIINMI K JIy4YIIEMYy ITOBEPXHO-
CTHOMY B3aUMOJICHCTBHIO MOJSPHBIX MOJIEKYJI COpOMPYEMOTO raza ¢ MOJSPHBIMU
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MOJIEKYJIaMA aHUOHOOOMEHHBIX BOJIOKOH M JIydIllIEMy MPOHUKHOBEHUIO MX BIIIYOb
Marepuasia. ITO MOBBIIIAET BPEMS 3AIUTHOTO JEHCTBUS MO KUCIBIM ra3aM.

Beibop cooTHouieHust conaepkaHus TUAPOPUIBHOIO MOAU(PUIUPOBAHHOTO
KalpoOHOBOT'O BOJIOKHA METaJIOH M BHUCKO3HOTO BOJIOKHA OOBSCHAETCS TEM, YTO
YBEJIMUEHUE COJIEPKaHUSI BUCKO3bI 32 CUET YpPEe3MEPHOro HaOyXaHUs BOJIOKHA MPHU
YBIQXKHEHUH HAPYIIAET PABHOMEPHOCTbh CTPYKTYPbl BOPCOBOTO CJIOS, YTO MPHUBO-
IUT K YXYAIUICHUIO 3aIUTHBIX CBOMCTB, YMEHBILIEHUE COJEPIKAHMS CHMXKAET KaK
TUTHEHUYECKUE TOKa3aTeNd, TaK U 3alllUTHbIE CBOWCTBA.. BpIOOp COOTHOIIEHMS
CJIOS. U3 AHMOHOOOMEHHOTrO MOAMGUIMPOBAHHOTO KalpOHOBOTO BOJIOKHA U U3
cMecu TUAPOGUIBHOTO MOAU(PUIIMPOBAHHOTO KAIPOHOBOI'O BOJIOKHA METAJOH U
BHUCKO3HOTO BOJIOKHA OOBSCHSAETCS T€M, YTO , IPU YMEHBIICHUH COJEP KAHMS
aHMOHOOOMEHHOI'O BOJIOKA YXYAIIAIOTCS 3alllUTHBIE CBOMCTBA, a MPU YBEJIUUYCHHUU
YXYALIAIOTCS TUTUEHUYECKUE TMOKa3aTeNld, CHUXKACTCS CPOK CIY>KObl (PUIBTPYIO-
IIETO 3JIEeMEHTA JI0 €ro 3aMeHbl. BEIOOp COOTHOIICHHS U3MEHEHHUsI OCTOBA METIIH ,
M3MEPEHHOTI'0 110 BHYTPEHHEHW 1 BHEITHEH MOBEPXHOCTSM IETIH, CBA3aH C TEM, YTO
IPU YBETMYEHUU COOTHOILICHUS HApYIIAaeTCsl pABHOMEPHOCTh CTPYKTYphI MOBEPX-
HOCTH, YTO yXY/JIIAET 3al[UTHBIE CBOMCTBA U CHUXKAET BpeMs paboThl PUIbTPYIO-
IIeT0 3JeMEHTa JI0 3aMEHbI, a MPU YMEHbIIEHUH CHIDKAeTCsl 001as MIomaab KOH-
TaKTa C yJIaBIMBAEMbIM ra30M, YTO TAK)KE MOHM)KAET 3alllUTHHIE CBONCTBA.

Jliist uccneoBaHusi CBOMCTB ObLIM HapaOOTaHbl 00pa3Ilbl MaTEPUAIIOB:

1. 400r aHnOHOOOMEHHOTO MOAMGMUIIMPOBAHHOTO KAIPOHOBOTO BOJIOKHA, 64T
rUAPOPUIBHOTO MOAUPUIIMPOBAHHOTO KAIIPOHOBOT'O BOJIOKHA M 16 T' BUCKO3HOTO
BOJIOKHA MTPOYECHIBAIOT HA YeCAIIbHOW MalllHEe, COJIepKaHle BUCKO3HOTO BOJIOKHA
B cMmecu 20% , GopMHPYIOT BOJOKHHUCTBIM CIIOM, Ha npeoOpaszoBarese Ipoueca
(GhOopMUPYIOT BOJOKHUCTBIA XOJICT, COOTHOIIEHUE cioeB mo macce 1:0,2. Xonct
CKPEIUISIIOT Ha UTIIONpoOMBHOM MamuHe 1o TexHonoruu Di loft. Jlnuna octoBa
METIU MEHAETCS OT 2 10 & MM.

2. 400r aHMOHOOOMEHHOTO MOIU(DUITMPOBAHHOI'O KAIPOHOBOTO BOJIOKHA
MIPOYECHIBAIOT HA YECATbHOM MallIMHEe U (POPMHUPYIOT BOJOKHUCTBIN ClIOH, 32T THUI-
po@MIbHOTO MOAU(MUIMPOBAHHOTO KAMPOHOBOTO BOJIOKHA M 48 T BHUCKO3HOTO
BOJIOKHA MTPOYECHIBAIOT HAa YeCAIbHOW MalllMHE, COJIepKaHNE BUCKO3HOTO BOJIOKHA
B cmecu 40% , GopMHPYIOT BOJOKHHUCTBIM CIIOM, Ha mpeoOpaszoBaresne IMpoueca
(GhOopMUPYIOT BOJOKHUCTBIA XOJICT, COOTHOIIEHUE cioeB mo macce 1:0,2. Xonct
CKPEIUISIIOT Ha UTJIONpoOMBHOM MamuHe 1o TexHonoruu Di loft. Jlnuna octoBa
neTiau MeHaercs ot 2 1o 10 mm.

3. 400r aHnOHOOOMEHHOTO MOJU(PHUIIMPOBAHHOTO KAIIPOHOBOT'O BOJIOKHA TPO-
YeChIBAIOT HA YeCajJbHON MamuHe U (GOPMHUPYIOT BOJOKHHUCTHIN cioil, 1121 rumu-
podUIBLHOTO MOIU(DUITUPOBAHHOTO KAITPOHOBOTO BOJOKHA U 48 BHCKO3HOT'O BO-
JIOKHA MPOYECHIBAIOT HA YECAIbHOW MalllMHE, COJEPKaHUE BUCKO3HOTO BOJIOKHA B
cmecu 30% , popMHpYIOT BOJOKHUCTHIN CJION, Ha TIpeoOpaszoBaTese mpoyeca Gop-
MHPYIOT BOJIOKHUCTBIN XOJICT, COOTHOIIEHUE ciioeB no macce 1:0,4. Xoicr ckpern-
JSI0T Ha UIIIONpoOuBHOW MaimuHe 1o TexHojoruu Di loft. Jnuna octoBa metnu
MmeHnsercs oT 2 1o 10 mm.

154



4. 400r aHMOHOOOMEHHOTO MOAU(MUIIMPOBAHHOTO KAITPOHOBOTO BOJIOKHA TPO-
YeChIBAIOT HA YecajJbHON MamnmHe U (GOPMHUPYIOT BOJOKHHUCTHIN cioil, 192r runu-
po@MIbHOTO MOIU(MUIIMPOBAHHOTO KAMPOHOBOTO BOJIOKHA M 48 T BHUCKO3HOTO
BOJIOKHA MTPOYECHIBAIOT HA YECAIbHOW MalllMHE, COJIepKaHNEe BUCKO3HOTO BOJIOKHA
B cmecu 20% , GhopMHPYIOT BOJOKHHUCTBIM CIIOM, Ha mpeoOpaszoBarese IMpoueca
(GbOpMUPYIOT BOJOKHUCTBIA XOJICT, COOTHOIIEHUE cioeB mo macce 1:0,6. Xomnct
CKPEIUISIIOT Ha UTJIONpoOMBHOM MamuHe 1o TexHonoruu Di loft. Jlnuna octoBa
neTiau MeHsaercs ot 2 1o 10 mm.

5. 400r aHHOHOOOMEHHOTO MOJIU(PUIIMPOBAHHOTO KAIPOHOBOI'O BOJIOKHA MPO-
YeChIBAIOT HA YeCcajJbHON MaluHe U (GOPMHUPYIOT BOJOKHHUCTHIN cioi, 144r runu-
podUIBLHOTO MOJIU(PUIUPOBAHHOTO KAalPOHOBOTO BOJIOKHA W 96 T BHUCKO3HOTO
BOJIOKHA MTPOYECHIBAIOT HA YECAIbHOW MalllMHEe, COJIepKaHUEe BUCKO3HOTO BOJIOKHA
B cmecu 40% , GhopMHPYIOT BOJOKHUCTBIM CIIOM, Ha mpeoOpaszoBarese IMpoyeca
(GhOpMUPYIOT BOJOKHUCTBIA XOJICT, COOTHOIIEHUE cioeB mo macce 1:0,6. Xonct
CKPEIUISIIOT Ha UTJIONpoOMBHOM MamuHe 1o TexHonoruu Di loft. JInuna octoBa
METIN MEHACTCS OT 2 10 12 MM.

[To crangaptaeiM MeToaukam (I'OCT 15902.1-80, 15902.3-79, 1502.3-79,
12088-77, 16166-70, 10185-75, 16166-70, 12.4.048-78) omnpenenacHbl CBOMCTRA
oOpa3loB Marepuaina. Pe3ynbTaThl MCHBITAHUM CPaBHUTENIbHBIX XapaKTEPUCTUK
CBOMCTB COpOIIMOHHO-(DUIBTPYIOIIETO MaTepHalia MpUBEACHbI B TAOIHIIE.

Tabmuma. CpoiicTBa MaTepuaa.

[Toka3arens Marepuai o npuMepam
1 2 3 4 5

1 3 4 5 6 7
1.Bpems,u
1o rmpockoka HCL 30,5 30,8 31,8 31,0 30,9
1o Haceimenuss HCL 30,7 31,0 32,2 31,4 31,2
1o rpockoka HF 33,0 33,4 33,8 32,9 32,5
1o Haceimenuss HF 33,2 33,6 34,1 33,4 32,3,3
1o rpockoka SO, 3,3 3,5 4.2 4,1 ,8
1o HacklmeHus: SO, 3,5 3,8 4.4 4.2 4,0
2. Bpemst 3aIuTHOTO JEHCTBHUS 110 CMECH Ta30B 3,7 4.0 4.7 4.5 4.3
HCL + HF +H,S+S0,
3. BO3IyXOIIPOHUIIAEMOCTh, iM /M ¢( TIeperna 225 220 220 210 205
nasnenuit 20 I1a)
4. PaspeiBHas Harpyska, Jlan 30,0 28,0 30,3 27,0 22,0
5. YanvHeHue npu pa3phbiBe, 16,2 18,2 17,0 15,8 14,6
6. HopmanbHas BIaxxHocTh % 10,7 10,9 11,0 11,3 11,4
7. Yuncno cMeH 10 3aMeHbl QUIbTPIIICMEHTA 17 17 19 18 17

W3 mpuBeneHHBIX JAaHHBIX BHUJIHO, YTO HAWJIYYIIMN pe3yJbTaT MOJYy4eH MPHU
COOTHOIIEHUHU CJIOS U3 MOAUDUIIMPOBAHHOTO aHUOHOOOMEHHOT'0 KalipOHOBOT'O BO-
JIOKHA M CJIOS U3 TUAPOPUILHOTO MOIU(PUIIMPOBAHHOTO KAalPOHOBOI'O BOJIOKHA U
BHCKO3HOI'O BOJIOKHA 1o macce 1:0,4, mpu coliep:kaHuM BUCKO3HOTO BOJIOKHA 30
%., ANMHE OCTOBA METNHU , u3MeHsecsa or 2 1o 10 mm. IIpu sTomM Bpems, yac,
no npockoka HCL 31,8, no naceimenuss HCL 32,2, no npockoka HF 33,8, no na-
ceimienust HF 34,1,10 npockoka SO,4,2, no Haceimenus: SO, 4,4, Bpems 3alUTHO-
ro aeucrtsus, 4yac, no cmecu razos HCL + HF + H,S+S0, 4,7, Bo3ayxomnpoHnunae-
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mocTsb ( mepemnan gasiernii 20 a) 220 xv’/M° ¢ , paspbiBHAs Harpyska 30,3 , Jau
,yanuHenue npu paspeise 17,0 %, HopmanbHas BiaaxxHocTh 11,0 , uncio cmeH 110
3aMeHbl punpTpaeMmenTa 19.
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VIIK 628.517.2:711
OIIEHKA BJIMSTHUS 3EJEHBIX HACAKJIEHWNA HA COCTOSTHUE
T'OPOJICKOM CPEJIBI HA IPUMEPE I'OPOJCKOTI'O ITIOCEJIEHU S
KAJIAY-HA-IOHY

CrpaukoB H.A. (I'CX-2-12)
Hayunslii pykoBouTenb — K.T.H., Jol. kadeapsr ICul' X Kopoctenesa H. B.
Bouarorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Cmamus noceawena paccmMompenuio cyujecmsyrouux npobnem osenenenus 2opooa Kanau-
Ha-/{ony. Aémop ananuzupyem cocmosiHue Cywecmeyoujeco 03el1eHeHUs 20pooa U NopoOHbll
cocmas, a maxoice 0aem OYeHKy €20 GIUAHUSL HA OKPYIHCAIOUWVIO cpeod).

Knrouesvie cnosa: zenenvie nacaxcoenuss;, nopooHwvlil COCMA8; OKPYICarouwas cpeod.

3eJeHble HACAXKICHU — HEOThEMIIEMas YacTh IPaJOCTPOUTENBHON CTPYKTYPHI
moboro ropojna. OHM BXOJAT B CUCTEMY KH3HEOOECHEeUeHUs TOpoja, KaK BaxK-
HEUIUi cpeaoodpasyromuil U Cpeao3aluTHRIN (pakTop, 0OeCreuynBarONIUi KOM-
(hOPTHOCTH M KauyeCTBO Cpe/bl OOUTAHMS UYeIOBEKa, U KaK 00s3aTeNIbHBIA U BaX-
HBIN 3JIEMEHT TOpoCKOro janAmadTa. PacTUTETbHOCTD B TOPOJIE SIBISICTCS TaKkKe
BOKHBIM COLIMAIBHBIM CTAOMIM3UPYIOMUM (DAKTOPOM, CHIDKAsI HANPSHKEHHOCTh U
KOH(JIMKTHOCTh TOPOJICKON CpeJlbl, U CIIOCOOCTBYET YCTOMUYUBOMY Pa3BUTHIO TO-
pona.

B ycnoBusix 3K0JIOTHYECKOr0 HEOJIAronoiaydusi pacCTUTEIbHBIN MTOTEHIIUAI SIB-
nsieTcst OHUM U3 PHEKTUBHBIX (PAKTOPOB O3I0POBJIICHUSI CPEAbl OOUTAHUS YEJO-
BEKa. 3€JICHbIC HACAXJCHUS BBIMOJHSIIOT ILEIbINM PsSJ BaXKHBIX SKOJIOTHUYECKHX
¢bynkuit. K HUM MOXHO OTHECTH CAaHUTAPHO-TUTMEHHYECKHE W TICUXO(PU3UO0JIO-
THYECKHE: TMPOAYLUPYIOT KHUCIOPOJ, ACCUMWIHUPYIOT YTIEKUCIOTY, OCAXKIAOT
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MbLIb, Ta3000pa3Hble XUMUYECKUE BEIIECTBA, MUKPOOPTraHU3MBI, PaIUOHYKIUIbI,
CMATYAIOT KIMMATHYECKUE MapameTpbl, CHIKAIOT HUHTEHCUBHOCTH COJHEYHOIO
MH(PAKPACHOTO U3ITYUCHHUS.

3HaueHUE 3€JICHbIX HAaCAKIEHUN B YCIOBHUSAX CTENMHOro kimumara ropoaa Ka-
nad-Ha-JloHy oudeHb Oonbinoe. K HEMy MOXXHO OTHECTH O3J0POBIICHHE BO3AyXa
HACEJIEHHOTO MYHKTa, CHUKEHUE aHTPOIOI€HHOM HArpy3Ku Ha OKPY’KaIOIIYIO Cpe-
Iy W 3]I0pOBbE HACENEHUs, YJIyUllIeHHEe MUKPOKIMMATa, 3CTETUYHOCTH, 0JIaroycr-
poiicTBa ropojackux tepputopuid. Kimmar ropona Kanau-na-Jlony siBisiercst pes-
KO-KOHTUHEHTAJIbHBIM C >KapKHUM, OY€Hb CYXUM JIETOM U CYpOBOM MajlOCHEKHOMU
3uMoi. BecHa kpaTkoBpemenHas. J{ns knumata ropoaa Kanau xapakTepHbl Takxke
OOJIbIIME CE30HHBIE U CYTOYHBIE aMILTUTY/Abl KOJIEOaHUN TeMIepaTypbl BO3ayXa U
HEYCTOMYMBOE 10 rojaM u Mmecsram atmochepHoe yBiaxHeHue — u3 10 jer 3-4
rojia 3aCylUIMBBIX U HEYPOKANHBIX JUIsl CENbXO3KYJIbTYp U OoJiee WM MEHEE T'H-
OeJIbHBI JJIs JIECHBIX KYJIbTYyp. Hannune BhICOKMX JIETHUX TEMIEPaTyp U JIUBHEBOMN
XapakTep BbINAJA0NIMX OCAJIKOB 00YCIaBIMBAET B JIETHEE BPEMsI HETOCTATOUHBIN
OaJiaHC BJIaru il YCIIEUTHOTO POCTa U Pa3BUTHS APEBECHO-KYCTAPHUKOBOW pacTH-
tenpHOCTH. TemmepaTypa mouBbl jeToM jgocTuraer 26,4°C, uro Takke HeGmaro-
MPUATHO BIMSIET HA PEKUM BIIAXKHOCTH MOUYBbI. CpeHEro0oBasi CyMmMa 0CaJIkOB —
350 MM, 3 HEX 200 MM BBINIaAaET B TEILIYIO U OKOJIO 150 MM - B XOJOJHYIO TIOJIO-
BUHY Tojia.

VYpoBeHb I'PYHTOBBIX BOJI B MpEeax ropoja, B OCHOBHOM, OJaronpusiTeH s
MIPOU3PACTAHUS JIPEBECHO-KYCTAPHUKOBOM PACTUTEIBLHOCTH M OOJBIIEH 4YacThbiO
3aneraeT Ha riyouHe 3-6 M. BocrouyHble M OCOOEHHO IOI0-BOCTOUYHBIE BETPHI B
JIETHUI TMEepuoJ CUIBHO HCCYIIAIOT MOYBY M MOBBIMIAIOT TPAaHCHUPAIMIO Biaru
pacTeHuil HACTOJBKO, YTO JaXkKe MPU JOCTATOYHOM BIIAKHOCTU TMOYBBI KOpHEBas
CUCTEMa He yCIeBaeT M0/1aBaTh BJary M3 MOYBbI K JUCTSAM, YTO BBI3BIBAECT MpPEK/Ie-
BPEMEHHBIH JINCTOMNA/A Y B3POCIbIX I€PEBbEB U THOEIb MOJIOIBIX PACTECHUH.

N3noskeHHbIE BbIIIE OCOOCHHOCTH KIMMATHYECKUX W TOYBEHHBIX YCJIOBHIA T.
Kanay-na-/loHy npeabsBisiOT MOBBIIICHHBIE TPEOOBAHUS K O3€JICHEHHUIO TOpOJa.
3esieHble HACaXJACHMs JOJDKHBI YIy4yllaTh MUKPOKIMMAT, 3alllUIIaTh TOPOJ OT
pa3BeBaEMbIX MECKOB U OT ACHCTBUS CUIIbHBIX CEBEPO-BOCTOUHBIX M UCCYIIAIOIINX
BOCTOUYHBIX U FOTO-BOCTOUYHBIX BETPOB. TsKEIbIE JIECOPACTUTEIBHBIE YCIOBUS 00Y-
CJIOBUJIM O€IHOCTh aCCOPTUMEHTA JIEPEBbEB U KYCTAPHUKOB, NPOU3PACTAIONIUX B
Kanaye-na-/lony. OCHOBHBIMH MOPOJAMU TOPOJACKHX HACAKICHUU SIBISIOTCS:
KalllTaH, MBa, BSI3 MEJIKOJIMCTHBIM, akauus Oenas U jKelTas, KJIeH SICEHEIUCTHBIH,
Oepesa U MeCTHbBIE COpTa IJI0JI0OBBIX (A0pUKOC, TPy S0JI0HU, BUILIHUA, CMOPOANHA
u T. A.). [lToMuMo mepeducieHHbIX MOPOJ, B TOpoJe B HEOOJBIIOM KOJUYECTBE
MPOU3PACTAIOT TOMOJIb, BSI3 OOBIKHOBEHHBIHN, CKYMITUs, CUPEHb, JIOX Y3KOJIUCTHBIH,
obnenuxa, 4yOynIHuk, amopda, a1y0 depemradaTbiii, 0EpecKiIeT eBpONeHCKU.

Ha cerogusamnmii nens Ha 6anance JKKX nacuuteiBaetcst 50 ra ropoJCKux 3e-
JeHBIX HacaxaeHuil. Takum 0O6pa3om, CyliecTByIoas 00ECIEYeHHOCTh 3€JI€HBIMU
HacaXIeHUsIMH cocTaBisgeT 18.94 M’ Ha kaxxaoro xxutens [1]. Cucrema ropojicko-
ro O3€JICHEHMsI 0OBEIMHACT Pa3IMYHbIE MO XapaKTepy U HA3HAYEHUIO 3€JIEHbIMU
00BeKTaMM: Haca)JeHHsI OOIIEro MoJb30BaHMS, CTAJAUOHBI, JIECONAPKU, CAHUTAP-
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HO-3aIIUTHBIE U BETPO3AIUTHBIE MOJIOCHl, BHYTPUKBAPTAJIbHBIE U JIPYTUE HACAXK-
nenusi. K Hanbosnee 3HaYMMbIM KOMILJIEKCAM, MpEeAHA3HAYEHHBIM BBITIOJIHATH ap-
XUTEKTYPHO-XYA0KECTBEHHYI0, 3CTETUUYECKYI0, CAHUTAPHO-TUTUEHNYECKYIO, MUK-
POKJIIMMATHYECKYIO0 M PEKpEalMOHHYI0 (PYHKIIMU B TOpOJICKOM mnoceneHuu Kanau-
Ha-J[OHY MOKHO OTHECTH CJeayIolne 00bEKTHI:

1. IIpupoausiii ropoackoit napk «IIporoka ['ycuxay, mpencraBieHHblil Oora-
THIM Pa3HOOOpPA3UEM PACTUTENBHOCTH;

2. Ilpuponansiii napk «bepe3osslit JIory;

3. Ocob60 oxpansieMblil npupoanbii tanamadt «bepezoBas poiay;

4. Jlengponapk;

5. Ckgep Bozne KoHneprHoro 3aia;

6. CxBep Bo3s1e OOIIECTBEHHOTO JAEIOBOIO IIEHTPA;

7. CxBep Bo3ie ['ocTHHMYHOTO KOMILJIeKca Ha Bbe3ze B I. Kanau-Ha-/lony.

K coxanenuto, Ha CEroIHAIIHUN IEHb, 3€JICHbIE HACAKIEHUS rOpoia HE MOTYT
B MOJIHOW Mepe BBHIMOJIHATH Bce QYHKIUU, BO3TOKEHHbIE HA HUX, 3TO CBSI3aHHO CO
CKY/JHBIM TOPOJHBIM COCTaBOM, HEOOJBUIUMHU pa3MepaMu U OTCYTCTBUEM JOJIXK-
HOro OyaroyctpoiicTBa 00BEKTOB o3ejeHeHus. [IpakThuuecku s BCeX CYILECT-
BYIOLIUX OOBEKTOB O3€JICHEHUs XapaKTepPHbI Majble TEPPUTOPUU, HACKHIILIEHHOCTh
JOpPO’KKaMH, OTCYTCTBHE Ta30HOB, OJJHOO0PA3HE PSIOBBIX MOCAIOK U MaJIOLIEHHbIE
pacTeHusi, a TakKe He 0JIarOyCTPOCHHOCTh. YJIMYHOE O3€JIeHEHUE, KaK MpPaBuio,
Pa3HONOPOAHOE, PA3HOBO3PACTHOE, CTUXUHHO BBIMOJHEHHOE U TOJIBKO Ha TJIAaBHBIX
yIuLax MOCAJAKU IJIaHOMEpPHbIE. XOpOIIO O3€JIEHEHbl W 0JaroycTpoeHbl JIMIIb
YYaCTKH JIETCKUX JIOUIKOJIBHBIX YUPEXKACHUM, KO U pailoHHON GonbHMIBL. Ho
€CTh U MO3UTUBHBIE MOMEHTHI TaK, HAPUMEp, MOJOKUTEIHHOE BIUSHUE 3aLUT-
HBIX HaCaXJIEHUW Ha KJIMMAaT ropojia 3aMETHO YK€ C MEPBbIX JET UX CYIIECTBOBA-
HUSL — B TOPOJI€ NPEKPATUIIUCH TbLIbHBIE OypH W 3aHOCHI MECKOB, T. K. pa3BeBae-
Mbl€ MECKH W MOYBBI MPUTOPOJa 3aKpPEIJICHbl MOCAJAKAMU COCHBI U 3aJ€PHOBAHbI
TpaBaMu.

Takum o0pa3om, MOXKHO TOBOPUTH O TOM, YTO 3€JI€HbIE HACAXKIACHUS OKa3bIBa-
10T CYIIIECTBEHHOE BJIMSIHME Ha COCTOSIHUE OKpYy»Karoien cpenbl. HemoctaTok o3e-
JICHEHHBIX TEPPUTOPUIN B COUETAHUU C HEPABHOMEPHBIM Pa3MEIIEHUEM U OTCYTCT-
BHUEM CHCTEMbI O3€JICHEHUSI MPUBOJIUT K TOMY, UYTO 3€JICHbIE HACAXIACHUS HE BBbI-
MOJIHAIOT B IOCTaTOYHOM CTENEHU CBOM OCHOBHBIE (DYHKIIMH MO (POPMHUPOBAHUIO U
037I0POBJICHUIO TOPOACKOHN cpeapl. OqHo00pa3ue MocaaoK 3eJIEHbIX HacaXaeHUI
MOYEPKUBAETCS OCAHBIM ACCOPTUMEHTOM JIEPEBbEB U KYCTAPHUKOB U BBI3bIBACT
MICUXOJIOTUYECKUI TUCKOMPOPT y xkuTeneit ropoaa. [loaromy pemrenue npoodieMbl
yIy4llleHus cOCTOsiHMs o3eneHeHus Kanay-na-J/loHy siBnsieTcs BecbMa aKTyaslb-
HOIA.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. Kanawagmuu. Tewma: ['eHepanbHbI MUIaH TOopojckoro mnoceneHus r. Kamay-na-Jlony.
Pexxum noctyma: http:// kalachadmin.ru/ ([ata o6pamenus: 13.04.2015).

158



VIIK 504.5:665.6
XAPAKTEPUCTHUKA HE®TENNEPEPABATBIBAIOIINX
IPEANPUATUN KAK HCTOUHHUKA 3ATPSI3BHEHUS OKPY ) KAIOIIEN
CPEJIbI U IOTEHIIUAJIBHO OITACHBIX OB BEKTOB

®omenko A.A. (I1b-1-13)
Hayunslii pykoBoauTenb — K.T.H., 1oil. kadenpsl [1bu34YC Bnacosa O.C.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamve onucanvl ocnosHvle mexuonocuueckue onepayuu Hegmenepepabamul8aoujux
npeonpusmutl, Ha KOMopsiX 8blOEAIOMCI Hauboiee 8pedHble U ONACHble euecmad, CnoCoOHbIe
0Ka3b18aMb He2AMUBHOE 8IUSHUE HA OKPYICAIOWYIO cpedy, 8 Cllyyae NONao0aHus ux ¢ ammocge-
Py Uiy 800Hble UCMOYHUKU, d MAKHCE OCHOBHbIE UCMOYHUKU 803MOINCHBIX UPE3BbIYAUHLIX CU-
myayuu unu asapui.

Knrouesvie cnosa: negpmenepepabamuisarowjuti 3a600, 6peonbie 8eujecmsd, OKpYICarouias
cpeda, 300posbe uenoseKd, 3azpsa3HeHue, aHmpono2eHHAsl 0e2paoayus, He2amugHbvle noCc1eoCcn-
usl.

Jlist mporHo3a HeOMaronpusITHHIX CUTYallud CHayania HEOOXOAMMO YETKO U
TOYHO 3HaTh, UTO Takoe HedTenepepadaTriBatouii 3aBo. Utak, Hedrenepepada-
TeiBatoiuit 3aBos (HII3) — 310 mpoMblliieHHOE MPeANpUiTHE, OCHOBHOM () yHKIIH-
el KOTOpOTO SBISIETCS NepepadoTKa HePTH B OCH3UH, aBUALIMOHHBIN KEPOCHH, Ma-
3yT, AU3EIbHOE TOIUIMBO, CMAa304HbIE Macja, CMa3Kd, OMTyMbl, HEPTSIHOU KOKC,
CBIpBE 1711 HePTEeXUMHH. ACCOPTUMEHT BBIITYCKaeMbIX HEPTEPOIYKTOB, KaK IMpa-
BUJIO, HACUUTHIBAET OKOJIO COTHU HaMMEHOBaHMU. B ocHOBHOM, HauboJblIee pac-
npoctpaHenue umeror HII3 tormBHOro npodums, NOCKOJIbKY Ha MOTOPHBIE TOII-
JIMBA MPUXOAUTCS HAUOOJBIINKI MPOIEHT NOTPEOICHHUS.

[lepepaboTka HEPTH MPOUCKXOAUT HECKOIBKUMU dTanaMu. OHa MPOXOAUT cIie-
MaIbHYIO MOATOTOBKY: CHavajla Ha HeTenpoMbIciiax, a 3aTeM HEMOCPECTBEHHO
Ha HII3, rie ee 0cBOOOXKIAIOT OT IIACTOBOM BOJIbI, MUHEPAIBHBIX COJIEH U MeXa-
HUYECKUX MpUMEce U CTaOWIM3UPYIOT, OTIOHAS TJIaBHBIM 0O0pa3oM MpomaH-
OyTaHOBYIO, @ MHOT'/Ia YaCTUYHO M MEHTAHOBYIO yrieBOAOpoHbIe Ppakiuu. [Ipo-
UCXOJUT pa3zziesieHne HePTSHOro chiphbs Ha (pakluy, pa3iudarolirecs Mo UHTep-
BajlaM TEMIIepaTyp KHUIICHHs (TepBUYHAs mepepadoTka). 3areM mnepepadoTKa Io-
JTy4YeHHBIX (Ppakiuii TyTeM XUMHUYECKUX MPEBPALICHUI COMECPKAIUXCS B HUX YT-
JIEBOJIOPOJIOB U BBIPAOOTKA KOMIIOHEHTOB TOBAPHBIX HEPTENPOAYKTOB (BTOpUYHAS
nepepadoTka). M Iuip TOJIBKO MOTOM CMEIIEHHE KOMIIOHEHTOB C BOBJICUEHHUEM,
pU HEOOXOAUMOCTH, PA3IMYHBIX MPUCAT0K, C TIOJTYYEHHEM TOBAapHBIX HEPTEIPO-
JYKTOB C 3aJIaHHBIMM TIOKa3aTeIsIMU KadecTBa (ToBapHOe mpous3BoacTBO) [1]. He-
00X0JJUMO OTMETHUTh, YTO BCE 3TO MPOU3BOACTBO XapaKTEPU3YET HEraTUBHBIC IO-
CJIEJICTBHSI DKOJIOTHYECKON 00cTaHOBKHU. McTOUHMKAaMU 3arps3HeHus: aTMOocepHO-
ro BO3/lyXa JMOKCHJIOM CEPbl, OKCUJAMHU a30Ta U OKCUJIOM yTiepoja SBJISIOTCS Op-
raHU30BaHHbIE UCTOYHUKH BBIOPOCOB: JIBIMOBBIE TPYObI TEXHOJIOTMUECKUX TEUEH,
neyeil 10Kura BpeIHbIX BEIIECTB U 3aBOJACKUE (hakenbl, aTMOCHEPHO-BAKYYMHbIE
TpyOuatsie ycranoBku (ABT); atmocdepubie yctanoBku (AT); ycTaHOBKH KaTta-
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JUTHYECKOTO PUPOPMHUHTA; YCTAHOBKH YTHJIM3AI[MM KHCIOTO TYApoHa U np. Bce
ATO OYEHb NAryOHO BIIMSAET HE TOJIBKO HA HKOJOTHUIO, HO U HA 3/I0POBbE YEIOBEKA.
Heoprann3oBaHHBIMH UCTOYHHKAMHU BBIOPOCOB SIBIISIIOTCS YTIIEBOJOPOABI U CEPO-
BOJIOPOJIBI: CIIMBOHAJIMBHBIC ICTaKadbl, pe3epByapHbIe Mapku ¢ HedThIO U HedTe-
MPOAYKTaMHU, OTKPBITHIC MMOBEPXHOCTHA OYUCTHBIX COOPYKEHHUI CTOYHBIX BOJ, I'pa-
OUPHU U HEPTCOTACTUTENIN CHCTEM 00OPOTHOTO BOJOCHA0KEHHsI, YCTAaHOBKA IPO-
M3BOJICTBA 3JIEMEHTAPHOW CEPhl, YCTAHOBKA MIPOU3BOICTBA CEPHON KHUCIIOTHI.

Ha 3arpsisHeHue npupoHbIX BOJ, pacnoiokeHHbIX B paitone HII3 Bo3neict-
BYeT cOpPOC CTOYHBIX BOJ MPEATPUATHS B MPUJIETAIONINE K HEMY BOJIHBIE OOBEKTHI.
AHTpoOTIOTeHHAs! AeTpajalys MOYBbl MPOUCXOTUT U OT BEIOPOCOB MPOMBITIIIECHHBIX
OTXOJIOB B aTMocdepy. XUMHUYECKHE BEIIECTBA IMOMAIal0T B MOYBY C OCAJAKaMH H
CIIy’)KaT IPUYMHON €€ XUMHUYECKOTOo 3arpsi3HeHus. BeieacTBre 3TOro HapymaeTcs
XHMHU3M TIOYBBI, €€ KHUCJIOTHOCTH, TIOYBa TEpsET IUIOMOPOAHE, PACTEHHUS TLIOXO
pa3BuBatoTca win TUOHYT [2]. Takum oOpa3om, mpolecchl nepepadoTku HedTH
COIIPOBOXKIAIOTCS 3arpsi3HEHUEM aTMOCQEpPbI, TUAPOCPEPHI, MOYBEHHBIX MOKPO-
BoB. B atMocdepy moctynaroT yriaeBogopossl ( 73% cymmapHOro BhIOpOCa), TU-
okcuza cepol (18%), okcuna yraepona (7%), okcunoB azota (2%). Co cTOUYHBIMU
BOJIaMH B BOJOEMBI cOpachiBaeTCsl 3HAYUTEIBHOE KOJINYECTBO HEPTEIPOAYKTOB,
Cynb(}aToB, XJIOPUAOB, COEUHEHUN a30Ta, (PEHOJIOB, COJEH TAKENIBIX METAIIOB.
EsxeromHo Ha mpeanpusaTusax HedTenepepadaThIBAIONICH MPOMBIIIIICHHOCTH 00pa-
3yeTcs 1,6 MITH.T. TBEPABIX M KUIKHX OTXOJOB, U3 KOTOPBIX 80% mepepabaThiBa-
FOTCSI HEMTOCPEACTBEHHO Ha MPEANpUATHX [3].

OpxHako, BCE BBIIICTICPEUYHCICHHBIC BEIIECTBA BO3JCHCTBYIOT HETATHBHO HE
TOJIBKO Ha OKPYXKAIOLIyI0 Cpeay, HO U HEeOJIaronpusTHO BIUSIOT Ha 3JI0POBbE Ue-
JoBeka. Bee yrieBogopobl BAUSIIOT Ha CEPACUYHO-COCYAUCTYIO CUCTEMY U Ha TO-
Ka3aTenu KpPOBH (CHIDKEHHUE COJEp)KaHUs TeMOTJIIOOMHA M 3PUTPOIUTOB), TaKKe
BO3MOKHO TMOpaXEHHUE MEYCHH, HApYIICHUE NEATEIHHOCTH SHAOKPUHHBIX JKEJe3.
[TpuponHbIii Ta3 OOBIYHO paccMaTpUBaEcTCs Kak O€3BPEIHBIA, HO TIO JCHCTBUIO OH
UJCHTUYCH BIVSIHHUIO MIPEEIbHBIX YTIEBOIOPOIOB, U TJIaBHASI OMACHOCTH €T0 CBS-
3aHa C YAyOIbeM MpPH HEJOCTaTKE KHCIOpOoaa. DTO MOXKET MPOWCXOAWUTH IPH
OOJBIIOM COJAEp’)KaHWM METaHa, B BO3JyXe, KOTJa MNaplualbHOE JaBJIEHUE H
yIIeTbHOE COJIepKaHUE KUCIOpOoia pe3Ko yMeHbinatTcs. CepoBo1opo 1eHCTBYET
Ha [EHTPAJIBHYI0 HEPBHYIO CHCTEMY, OKHCIUTENbHBIC MPOIECChl U KpOBb. B He-
OOJBIINX KOTUYECTBAX CEPOBOIOPO/ YTHETACT IICHTPAIBHYIO HEPBHYIO CHCTEMY, B
YMEpPEHHBIX — BO30YKIaeT, B OONBIINX — BBI3bIBACT Mapaind JbIXaTeIBHOTO U
cocyaucToro 1eHTpoB. [{uokcun cepbl SO, — OECUBETHBIN I'a3 ¢ PE3KUM 3aMaxoM,
pasapaxkaeT JbIXaTelIbHbIC MyTH, 00pa3ys Ha BIAKHOW MX MOBEPXHOCTH CEPHYIO U
CEpHHUCTYI0 KUCIOTHI. [logBeas uTor, MOKHO CKaszaTh, YTO 1O XapaKTepy BO3MCH-
CTBHsI Ha YEJIOBEKa TOKCHUKAHTHI HE(PTEHPOMBINIJICHHOCTH Pa3eisioTcs Ha TPHU
Bua: 1) HEpBHBIE (TsDKENbBIE YTIIEBOJOPOIBI, CEPOBOIOPO]I, MEPKANTAHBI, TETpa-
STUJICBUHEN); 2) pa3apaxkaromire (OKCUIbI a30Ta U Cephl); 3) KPOBIHbIC (MOHOOK-
cuj yriepoja, oOpas3yromui cToiikuii kapookcureMmoriiooun). Kpome storo, He-
00XOAMMO BBIACIUTH TOT (aKT, YTO HA JAHHBIX MPEANPUATHIX MPOUCXOJAT aBa-
pun u karactpodsl. OCHOBHBIMH NPUYMHAMH BO3MOJKHBIX aBAPUHHBIX CUTYaIlHH
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Ha oOwekTax HII3 sBisitoTCs: HapyIIeHUs] TEXHOJIOTHYECKUX MPOIIECCOB, TEXHUYE-
CKHE OIMOKK 00CTYKMBAIOIIIETO MEepCcoHasa, HapylieHne MPOTUBOMOKAPHBIX Tpa-
BUJI U MPaBUJ TEXHUKHU OE30MACHOCTHU, OTKIIOUEHHUE DJEKTPOIHEPTUH, BOJIOCHAO-
KEHUS;, BRIOPOC OMACHBIX BEIIECTB; CTUXUUHBIE OCICTBUS; TEPPOPUCTUUCCKHUE aK-
Tel U ap. HedrenepepabaThiBatomuii 3aBoj SIBISETCS IMOXKaPO-B3PHIBOOTIACHBIM
MIPOU3BOJICTBOM, OMACHOCTh aBapuu KOTOPOro Bo3MoxHa. Hanbonee BeposiTHBIMU
MOT'YT OBITh aBapuH, CBSI3aHHBIE C BHIOPOCAMU TOKCHUYHBIX BEIIECTB uepe3 (hiiaH-
1IEBbIC COCIMHEHUS, CBAPHBIC IIBHI, 3aMIOPHYIO apMaTypy, TOPLEBbIC YIUIOTHCHUS
HacocoB. [Ipumepom aBapuu Ha H3II Moxer cinykuTh kaTacTpoda, MpoU30IIeI-
mas B utosie 2000 roga B bpasunuu B pe3ynbrate KOTOpol Ha HedTenepepadaThl-
Barolel miardopme B pexy Uryacy BoITEKIIO 00JbllIe MUJIJTMOHA TAJFIOHOB HEPTHU
(oxosio 3 180 Tonn). Ha mMoit B3rasif, 1j1st TOro, YTOOBI U30€kKaTh aBapuu Ha Mpe/I-
MPUSATAA HEOOXOJAMMO B IMEPBYIO OYepelb HadaTh ¢ OOy4UEHHS TepcoHasia, Belb
garie BCcero Karactpodsl MPOUCXOIIAT UMEHHO 10 3ToM mpuunHe. HecobmoneHue
TEXHUKU O€30MacHOCTH, HECEpbEe3HOE OTHOIIEHHE K OOOpYAOBAHHIO — BCE 3TO
npudyrHa aBapuii u katactpod. Kak pa3 BTOpbIM MyHKTOM B MOEM pacCyxkJAcHUE
SBJISIETCSL yCTapeBiliee O0OpYIOBaHHME Ha MPEANPUSATUSX. 37eCh CTOUT CIEIUTh
BCEM 3a COCTOSIHUEM 00O0pYyIOBaHHUA. 3a 3TUM CTOAT JUYHOCTHBIE KayecTBa YEJO-
BeKa — OTBETCTBEHHOCTh U HeOe3pa3Inyue.

BUBJIUOTIPA®UYECKUN CIIMCOK
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VIIK 666.198:628.511
OIIEHKA IBIJIEBOH OITACHOCTHU PABOYMX 30H
HEMEHTHOI'O ITPON3BOJACTBA

®omuna E.O. (acnupantka kadenpst bBXK/T)
Hayunslii pykoBouTens — J.T.H., pod., 3aB. kadeapoit UI'CuM Menzenunuesa H.B.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B cmamuve npusedenvr pezynomamol uccredosanuii ocobeHHocmel pacnpocmpaneHus noliu
6 8030yxe paboyux 30H U PPAKYUOHHO20 COCMABA NBLIU.

Knrouesnie cnosa: noiiw, ()ucnepcnblﬁ cocmas, nwlaeoceoanue.

Ha paznuyHbIX 3Tanax npous3BOACTBA LIEMEHTA B BO3AYX IMPOU3BOJICTBEHHBIX
MIOMEILIEHUN BBIAENSETCA NMbUlb. [IbUIb MOXET IJIMTENBHOE BPEMS HAXOAUTHCS B
BO3/lyXxe pabouel 30HbI, OCEaTh Ha IMOJI, CTEHbI, METANIOKOHCTPYKIUH U T.11. [Ipu
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JUTUTEIHHOM TpPeObIBaHUMM PA0OOTHUKOB B IMOMEIICHUH, 3albUICHHOCTH KOTOPOTO
BbIllIe JonycTUMbIX 3HaueHud [1/IK, nbuib HETaTUBHO BO3AEHCTBYET HA 3/I0POBbLE
yenoBeka. Oco0yr0 OMacHOCTh MPEACTABIAIOT MbLIEBBIE YACTHUIIBI C pa3MepaMu
MeHee 10 MKM, KOTOpbIE CITOCOOHBI MPOHUKATh B CaMbI€ TJTYOOKHE YaCTH JIETKUX, U
CTAHOBUTHCSI IPUUYMHON BO3HUKHOBEHMSI OCTPHIX XPOHUYECKHUX 3a00JE€BaHUMN [IbI-
XaTeNbHBIX MyTeH, acTMbI, OPOHXUTA, BO3ZHUKHOBEHUS MPOQECCUOHATBHBIX 3200-
neBanuid. Kpome Toro, oceBiasi Ha MOBEPXHOCTH MOJIA  MbUIb MOYXET SIBIISITHCS
MPUYMHON MOBTOPHOTO MEPEX0/ia €€ BO B3BEIIEHHOE COCTOSIHUE, BCIEICTBUE JBU-
YKCHHUS MEXaHU3MOB, MAIlINH, JTIOJCH.

HccnenoBanre ocoOEHHOCTEH pacpoCTpaHEeHUsI IBUIH B BO3AyXe pabounX 30H
1 GpaKIMOHHOTO COCTaBa MbUIN SIBISETCS BAXKHOW 3aJa4eil MpU OIIEHKE COOTBET-
CTBHUSI BO3/lyXa IPOM3BOJCTBEHHBIX MOMEIICHUA  HOPMATUBHBIM CAHUTAPHO-
TUTUEHUYECKUM TMapaMeTpaM, a TaK)Ke MpPU BHIOOPE TMBUICYJIABIMBAIOIIETO 000PY-
JIOBAHUS, ¥ MPUHITUU TEXHOJOTUUYECKUX PEIICHHUH 10 YMEHBIICHHUIO MbLIeo0pa3o-
BaHUA U  mbuUIeBbLAeIeHUs. OLEHKA NMbUIEBOM OMACHOCTH MPOU3BOJIUTCS MYyTEM
3aMEpOB KOHIICHTPAIIMH TIBUIA B BO3yXe PAOOUUX 30H, IJIOTHOCTH TMBUICOCEAAHUS,
a Tak)Ke OIpeNesIeHus] CTENeHH JAUCIEPCHOCTU NbuTH. B pabote uccienoBaHus
MPOBOJMJIMCH HA TPUMEPE YIIAKOBOYHOIO II€Xa MPEANPHUATHS MO MPOU3BOJACTBY
nemeHTta. lcciaenoBaHus IIIOTHOCTH MBUICOCEIaHUS MPOBOJUINCH 10 METOJIMKE
npo¢. borycnasckoro-Azaposa [1]. JucnepcHblil cocTaB MbUIM HCCIIEIOBAIN Me-
TOJOM MHKpOCKONuUU [2]. 3amepbl NPOU3BOAWINCH B SKCIIEPUMEHTAIBHBIX TOUKaX
Ha paccrosinuu 0,5; 1,5; 2,5; 3,5; 4,5 M OT UCTOYHUKA MbUIEBbIACIEHU. Pe3ynbTa-
Thl 3aMEpPOB KOHIICHTPAIIMHU MBUIH TIPEJACTaBIEHbI B Ta01. 1.

Tabmuma 1
KonnenTpamust 1 ppakiimoHHBINA COCTAaB IEMEHTHOMN MBUIN
PaccrosiHue OT HCTOYHHUKA ITbI- [Moka3zaTenu
JICBBIACICHUH, M MK, KoHmenTparus nbuia B BO3- Cpennwuii pa3mep gac-
Mr/™m’ ayxe, Mr/m’ THII TIBLTH, MKM
0,5 6,0 8,2 8,3
1,5 6,0 7,3 7,7
2,5 6,0 6,9 8,0
3,5 6,0 6,3 5,4
4,5 6,0 5,6 5,0

AHanu3 TUCTIEPCHOrO COCTaBa MbUIM MOKa3al, YTO KPYIHOCTh HEMEHTHOM IIbI-
71 u3MeHsercs B npenenax ot 1,6-100 MkM, MeuaHHBIM TUaMeTp MbLUIM OTOpaH-
HOH Ha paccTtossHuM 0,5 M OT HCTOYHHKA MBUIEBBIICICHUN COCTABIAET 36 MKM, Ha
paccTossHUM 2,5 M OT MCTOYHMKA MBUIEBBIAEIEHUN COCTaBIsAEeT 23 MKM, Ha pac-
cTosiHMM 4,5 M OT UCTOYHUKA MbUIEBbIAEICHUN cocTaBisieT 17 mkm. [Ipu onpene-
JICHUU TUIOTHOCTH TBIJICOCENaHUs TaKXKe ObLI MCCIENOBAaH JIUCIEPCHBIM COCTaB
MBUIM OCEBLIEH Ha PaA3JIMYHBIX PACCTOSHUAX OT UCTOYHHKA IBLIEBBIACICHUN, pe-
3yJbTaThl aHAJIU3a NPEICTABICHBI HA puc. 1 1 2.
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Puc.1. MHTErpasibHbIe KpUBBIE PACIPENEICHUS MACCHl 110 AMAMETPAM YaCTHIL D(5q) B BEpOSAT-

HOCTHO-JIOTapu(MUUYECKON KOOPAMHATHOM CeTKe [UIsl LIEMEHTHOM MbLIM, 0OTOOpPaHHON B BO3.Y-
xe paboueit 30HbI: 1 — Ha pacctosauu 0,5 M OT UCTOYHHMKA; 2 — HA PACCTOSHUU 2,5 M OT UCTOY-
HUKa; 3 — Ha pacCcTOsHUM 4,5 M OT UCTOYHHUKA.

D(d.), %

° YA AW |
20 J' / I
70 /

o AV 4

N Y A4

i /7 /

30 / /

20| / ,"

. // /
] /Ay y/4

s /. //

1 Z 7/ /

1 2 10 20 0o G MKm

Puc. 2. NHTErpasibHbIE KPUBBIE PACIPENCIICHUS] MACCHI 10 JUaMeTpaM YacCTHIL D(5q) B BEpOST-

HOCTHO-JIOTapu(PMUYECKON KOOPIAUHATHOM CETKE JUIsl LEMEHTHOW IbLIU, oceBIei: 1 — Ha pac-
crossHuM 0,5 M OT HICTOYHMKA; 2 — HA PACCTOSIHUU 1,5 M OT UCTOYHHKA; 3 — HA PAaCCTOSAHUU 2,5 M
OT UCTOYHHKA; 4 — HAa PaCCTOSHUH 3,5 M OT UCTOYHUKA; 5 — Ha PaCCTOSIHUU 4,5 M OT UCTOYHH-
Ka.

[lony4yeHHble pe3yJbTaThl MO3BOJIAIOT ClI€JaTh BBIBOJ O TOM, YTO Hauboiee
KpYyIHasd IbLJIb B6JII/I?>I/I HNCTOYHHKA IBUICBBIACICHUA, IIbLUIb C pa3MCpaMU MCHECC 10
MKM 0CCIACT HAa 3HAYUTCIbHOM YIAJICHUU OT UCTOYHHKA. 910 CICAYCT YUUTHIBATDH
Ipu BBI60pe n pacucTe KOHCTpYKLII/Iﬁ CUCTCM acCllupanuuv M 06CCHBIJII/IB8_HI/I$I, a
TaKoke mpu pa3padborke 3 HEKTUBHBIX CPECTB MHAUBUTYTHLHOM 3aIIUTHI.

BUBJIUOTIPAOUYECKHN CIIMCOK

1. Azapos. B. H. Onenka nbuieBbIIeIeHUST OT TEXHOJOoruueckoro ooopyaosanus /B.H. Aza-
poB // bezonacHocTh Tpyaa B mpoMeiiuieHHOCTH. 2003. Ne7. C. 45 — 46.
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2. Azapos B.H., IOpxbsan B.1O., Cepruna H.M. Metoanka MHUKpPOCKOIIMYECKOTO aHaIM3a
JMCIIEPCHOTO COCTaBa MbUIN C IPUMEHEHUEM IIEPCOHAIBHOTO KOMIIBIOTEPA //3aKOHOAATENIbHAS U
npukiagHas metposorus. 2004. Nel. C.46-48.

VIIK 628.161.1:725.74
O ITPOBJIEMAX HOJATIOTOBKH BOJbBI 1JISI IINTABATEJIBHOT O
BACCEUWHA

UYecnoxosa K.C. (BuB-439)
Hayunslii pykoBoauTens — 1.T.H., npod. kadenpsl BuB Bacunbes A.JI.
Hwmxeroponcknii rocyapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B Oannoui cmamwe xpamko npedcmaenena xapaxmepucmuka 6000CHAOJCEHUs 6 N1asa-
MenbHbIX OACCetuHax u eaUsHUe UCNOIb30BAHUS OYUWAIOUUX 800Y Pea2enmo8 Ha 300P08be Yelo-
gexa.

Knrouesvie cnosa: guzkynomypro-0300posumenbHble KOMNIEKChL, N1ABAMENbHbIU OACCElUH,
UUPDKYIIAYUOHHbBLE CUCIMEMDbL 60()007—[6169:‘061—[”}1, x/zopcodepofcamue peacennivl.

B mnocnegHee BpeMs cHOpPT cTajdl HEOTHEMJIEMOW YAacThblO JKU3HU MHOTHUX
rpaxaad Poccun, 4To sIBISETCS OJAHUM M3 BAXKHEUIINX (PaKTOPOB «0310POBICHUS
Haiu. Yrto Obl copT OBLI AOCTYHNHBIM M JIJIsi OOJBIIMHCTBA TpaxkaaH Poccuu
paspabotana u 3ddexkTuBHO neicTByeT dDenepasibHas I1eJieBas Mporpamma
«PazButue GuskynbTyphl u ciopta Ha 2006-2015 r1.» [1] KITIOUEBBIM MOMEHTOM B
KOTOpO# siBisieTcs cTpouTenbcTBO POKOB — (PU3KYIBTYpHO-03A0POBUTENBHBIX
KOMILJIEKCOB.

[IpoekTpOBaHHE U CTPOUTENILCTBO (UKYIBTYPHO - O3JOPOBUTEIBHOTO
KOMILJIEKCa, MPENIoiaraeT BO3BEIECHHE MHOTO(YHKIMOHAJIBLHOTO COOPYXKEHUS,
BKJIIOYAIOIIETO B C€0sl HECKOJIbKO CIOPTUBHBIX 3aJI0B, OACCEHHOB, MPOLIEAYPHBIX
KaOWHETOB U JIPYrUX HEOOXONUMbIX NomemieHuid. OAHUM U3 BaKHEUIIUX
o0wvekToB B ®OKe siBnsierca OacceliH, Bojga B KOTOPOM JOJKHA COOTBETCTBOBATH
BCEM HOpMaM U pexumam Harpy3ku cornacHo CanlluH 2.1.2.1188-03
«IInaBarenbHple  OacceiiHbl. [urueHmdeckue TpeOOBaHUA K  YCTPOMCTBY,
DKCIUTyaTalluM M KadecTBY BoJbl. KoHTponb kadecTBa» [2]. B coBpemeHHBIX
IaBaTeNbHBIX  OacceiHaX B IENSIX  PAlMOHAILHOTO W 3KOHOMHUYHOTO
MCIIOJIb30BaHUS BOJbI MPUMEHSTCS ILUPKYJSIIMOHHBIE CUCTEMbI BOJOCHAOXKEHUS.
JlanHas cucTemMa MNONYYWIM HIMPOKOE NpUMEHeHHe Ojarojapsi HemnpepbIBHON
OUYUCTKE M JE3MH(EKIMH BOJbI B MPOLECCE PEUUPKYIALHUOHHOTO BOAOOOMEHA.
[IpumeHsis TaHHYIO cHCTeMY HEOO0XOAUMO 0co00€ BHHMAaHUE YAENSITh KayeCTBY
BOJIbI, T.K. HIMEHHO OT BOJIbl 3aBUCUT COCTOSTHUE 3/10POBbsI IUVIOBIIOB, CHOPTCMEHOB.
Bona B OacceiiHe He J0JKHA BBI3bIBaTh ANIEPTMUECKHX PEaKUUd U BPETHOTO
BO3JICHCTBUSI, BIMSIONIETO Ha 370poBbe. J[0 cux mop OOMBIIMHCTBO YACTHBIX U
oOmiecTBeHHbIX OacceitHoB, B ToM uucie u B ®OKax obe33apaxuBaioT BOIY
BBEJICHUEM XJIOpcoJiepKalux peareHToB. CrocoOHOCTh XJIOpa HAKarIuBaThCs B
OpraHu3Me 4YejloBeKa MPUBOAUT K T'YOUTEIbHBIM MOCIEICTBUAM JUIsl 310POBbSI.

164



XJ0p BCTYMaeT B PEAKIUI0O C OpPraHMYECKMMHU 3arps3HEHUsIMU M oOpasyer
0osbIIOE KOJINYECTBO BBICOKOTOKCUYHBIX COEJIMHEHUH. CambiM
pacnpocTpaHEHHBIM TPU3HAKOM HAJMYUs XJOpa © TOKCMHOB B BOAE -
nokpacHeHus ria3. [lnaBaHue B XJIOPUPOBAHHON BOJE KPBITHIX OACCEHTHOB MOXKET
BbI3BaTh I'€HOTOKCHMYHOCTH (moBpexaeHue J(HK, xoTopoe mpoBouupyeT pak) u
pecnivpaTopHble 3a00yieBaHUA. YIPO3y MOYKHO YCTPAaHUTb TOJIBKO 3a CUeT
COKpAILIEHUS YPOBHS KAHIIEPOT€HHbBIX XUMUYECKHUX BEIIECTB.

Bpen ot xyiopupoBaHHON BOJbI, MOJKPEIUISETCS HAYYHBIMH MCCIIEIOBAHUSIMHU
MIPOBOJIUMBIE CPE/Id CIIOPTCMEHOB-IJIOBIOB. OHU MOKAa3bIBAIOT, UTO B MX JIETKUX
OOHapy’KEHBI T€ K€ U3MEHEHHUS, YTO U Y acTMAaTUKOB. OO0 3TOM 3asBWIN YUEHBIE U3
Opanuuu 1 Kananpl, KOTOpbIE CPABHUIIM COCTOSIHUE MPOPECCUOHAIBHBIX TIOBIOB
C COCTOSIHUEM AaCTMATHMKOB M 3JI0POBBIX MYXUMH. J[JI1 3TOro OHH B3SUIM Y
UCIIBITYEMbIX 00pa3lbl TKAHU JETKUX M MPOBEIU TECThl Ha AbixaHue. OKa3ayiocs,
YTO TKAaHM JIETKMX IUIOBLIOB M ACTMATUKOB COBMAJAIOT, MPU 3TOM B JETKUX
HaliieHa pyO10Basl TKaHb. XJIOPCOAEP KAILLUE PEeareHThl 100aBIAIOTCA B BOAY IS
nesuHdexuuu. Pearupys ¢ XUMHUYECKMMM BEIIECTBAMH, COJEPKAIIUMUCA B
4eJI0BEYECKOM IIOTE€ M BOJIOCAX, XJIOp OOpa3yeT OMACHBIE JIETy4YHE COEIUHEHUS,
KOTOpbI€ IUIOBIIBI BJBIXAIOT BO BpeMsi TpeHHUpOBOK. Camoe pacrnpocTpaHEHHOE
HoCIEeACTBUE — pa3BUTHE ajuiepruu. [lo ctaTucTrke, cpeau MIOBLOB AJUIEPIUKOB B
nBa paza Oosblie, yeM cpeau oObuHBIX Jtoned [3]. TpynHo cka3zarh, CKOJIBKO
CEPbE3HBIX XPOHUYECKUX 3a00JI€BaHUN MOXKET OBITh CBA3aHO C MCIOJb30BAHHE
xJiopa — (aKTHUYECKH OCHOBATEIBHBIX JOJITOCPOYHBIX MCCIIEOBAaHUN HUKTO HE
IPOBOJINJI, IOCKOJIBKY XJIOPUPOBAaHHE BOJOIPOBOJHOM BOJIBI BCErla HMENIO H
MMEET MPUOPUTETHBIE SKOHOMUYECKUE MPUUYUHBI. AJIbTEPHATUBHBIM HUCTOYHUKOM
3aMEHbl XJIOpa MOXXET CTaTb — O030H. [ J1aBHOE OTJIMYME O030Ha B TOM, 4TO
IIPOU3BOAMTCS OH U3 OKPYKAIOLIEro BO3/yXa, OYMILAET U 00€33apakuBacT BOLY U
npeBpamaercs B kuciaopoa. O30H He NMPEACTaBIsAeT ONACHOCTU AJI 3JI0pPOBbS U
OKpYyXarolen cpefpl. ITO MOATBEPKIAI0T HAYYHbIE MCCIIEIOBAHUE MPOBOJUMBIE
Ha Hamel kadeape «BomocHaOxkeHus u BogooTBeAeHMs» Huskeropoackoro
aApXUTEKTYPHO-CTPOUTENBLHOTO  yHHUBepcuTeTa. (O30H MOXET OuuIllaTh U
ne3uHpuIpoBaTh Oacceinbl ObicTpee U d(PPeKkTUBHEE, TPATUIUOHHBIX METOAOB C
UCIOJIb30BAaHUEM XMMHKATOB.

B coBpemMeHHOM MHpe — MUpE HOBEHMIINX U BBICOKOTEXHOJOTUYHBIX PECYPCOB
Helb3sd 3a0bIBaTh O 370pOBbe Haluu. Pa3BuBas M MOAJEPKUBAHUSA CIIOPT,
OTKpbIBasg  (U3KYJIBTYpPHO - O3JAOPOBUTENbHBIE KOMIUIEKCHI, HEOOXOAUMO
UCIIOJIb30BaTh 0€30M1aCHBIE U COBPEMEHHBIE TEXHOJIOTHH.

BUBJIUOIPA®UYECKH CITMCOK

1. UWudopmaumonHo-mpaBoBoit  moptan: caiir  [apant. 2014.URL:  http: //
base.garant.ru/189071 ([lara o6pamenus 28.03.2015)

2. bubimoTteka rocToB, CTaHIAPTOB U HOPMATHBOB: calT uHdocaiT.py. 2008. URL: http: //
www.infosait.ru / norma_doc /11/11719/ index.htm (/lata o6pamenus: 28.03.2015).

3. MHpopManMOHHBI HHTEPHET-pecypc O MpOdeCcCHOHATHFHOM M JIIOOUTEIBCKOM CIIOpPTE.
URL: http://sevensport.ru/kont.html (lara o6pamenus: 28.03.2015).
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VIIK 628.316.12
OUYNCTKA CTOYHBIX BOJ OT COEJUHEHUI A30TA U ®OCDOPA

eBuyk JI.B. (BuB-1-10), Opxum A.A. (BuB-1-11)
Hayunslii pykoBouTens — K.T.H., npod. kadhenpst BuB Jlockuna 3.11.
Bosrorpaackuii rocyaapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannot cmamve oan  ananuz cyuecmsyrouux memooos OuUosI0cUYecKol OYUCMKU CIoY-
HbIX 800 OM OUO2EHHBIX INEMEHMO8.

Kniouesvie cnosa: sempoghuxayus, duonocuueckas oyucmra, OUO2eHHbvle dNeMeHMbl, HUM-
puguxayus, oenumpuguxayus,oeghocghomayusi.

B mnactosmee Bpemsi OMOJOTMYECKONH OYHMCTKE MOJBEPraeTcsi OOJbIITMHCTBO
MIPOMBIIIUICHHBIX W OBITOBBIX CTOYHBIX BOJ Tepea ux copocom B Bojgoembl. Co-
Jiep>KaHue B OUMILCHHBIX CTOYHBIX BOJAX COeAMHEHUM a30oTa u ¢ocdopa (OuoreH-
HBIX JJIEMEHTOB) BBI3bIBACT IBTPOPHUKAINIO BOJOEMOB, YTO HEOJIArOMPHUAITHO OII-
peelseT 3K0JIOTMYECKYI0 CUTyaluio, kak B Poccuu, Tak u 3a py0exom. DKOJIOTH-
gyeckasi 0€30MacHOCTh BOJHBIX MCTOYHHKOB OIICHUBACTCS CTECTICHBIO TOCTIIKEHUS
HOPMATHBHBIX TIOKa3aTellel TI0 STUM COSAMHECHUSM.

Bricokuii ypoBeHB 3arpsi3HEHUs POCCUICKUX BOJOEMOB OMOTEHHBIMH JJIEMEH-
TaMU HE TO3BOJISIET PACCUUTHIBATH HA IMPOIECCHl CAaMOOYMIICHHS, TOITOMY IpH
YTBEPKJICHUN TPOCKTOB BHOBH CTPOSIIIUXCS OYMCTHBIX COOPYXKCHHIA U Ha JEHCT-
BYIOIIMX CTAHIUAX OYUCTKH K COpachiBaéMbIM CTOYHBIM BOJaM MPEIBSIBISIOTCS
TpeboBaHus, Kak mpaBuio, Ha ypoBHe [I/IK BomoeMoB pbIiOOX035HCTBEHHOTO Ha-
3Ha4YeHus. bonpMHCTBO AeiicTByronux B Poccun coopyXeHHUH OYUCTKU TOPOJI-
CKHUX CTOKOB OCHOBaHO Ha MPUMEHEHUM TPAJAUIMOHHON OMOTEXHOJIOTHH, NAIOICH
Hu3kut creM dochartoB (1o 20 — 30 %) u He obecrneunBaromel 3hPEeKTUBHOTO
yIaJIeHUs HUTPATOB, OOpa3ylIIUXcs B Xoae HUTpupukanmuu. B cBI3M ¢ 3TUM
BCTaeT npobiema 6oiee 3P PEeKTUBHON OYUCTKU CTOYHBIX BOJ OT COEAMHEHUH a30-
ta U Qocdopa. 13 Bcex BOZBMOKHBIX METOJ0B OUUCTKU CTOYHBIX BOJI OT COEJMHE-
HUM a3ota u pocdopa (Onosornvyeckue, XuMudeckue, GU3NKo-XuMuIeckue), Ono-
JIOTUYECKHIA METOJ] OYHCTKH sIBIIsieTCs HamOonee 3(PPEKTUBHBIM U JTOCTYITHBIM.
OmHUM U3 METOOB, MO3BOJISIIOIINX U3BATh U3 CTOYHBIX BOJ OKOJIO 85% a3oTa, sB-
JsieTCsl TIOCNIe0BaTENIbHOE TPUMEHEHUE MPOLECCOB OMOJIOTHYecKOM HUTpUpUKa-
iy, jaeHuTpuukamuu U aedocdoranuu. BHeapeHWE TEXHONOTHH HUTPU-
aeHuTpupuKanuu 1 nedochoraliid Ha COOPYKEHHUSX OMOJOTHYECKOW OUYMCTKU
MO3BOJISIET CHU3UThH KOHIIEHTpALMIO a30Ta U (ochopa B OUUILEHHON BOJE 0 3HA-
yenuit [IJIK a1t pp100X03s1iiCTBEHHBIX BOJOEMOB.

[Ipy COOTBETCTBYIOIIMX YCIOBUAX (HAJTMYUE KUCIOPOJA, TEMIEpATypa BbIIIE
4°C u np.) moj JIEUCTBHEM a’pOOHBIX MHUKPOOPTaHU3MOB (HUTPUPUIIUPYIOIIUX
OakTepHil) IPOUCXOIUT OKUCICHHE a30Ta AMMOHHUIHBIX COJIEH, B pe3yJibTaTe 4ero
00pa3yloTcsl CHayaja COJU a30TUCTOM KUCIOTHI, MJIM HUTPUTHI, a NPHU JalbHENIIeM
OKHUCJICHUM — COJIU a30THOM KHCIJIOThI, UJIM HUTPATHI, T. €. MPOUCXOJHUT IMPOIIECC
HuTpuukanuu. OHa rpynna HUTpUGUIMPYIOMKUX OaKTEPHil OKHCISET aMMHUaK B
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a30THCTYIO KHUCJIOTY (HHTPUTHBIE OaKTepuu), BTOpas — a30TUCTYIO KHCIOTY B
a30THYIO (HUTpaTHbIe 6akTepun). C MOMOIIBIO HUTPpU(DUKAIIMK HAKATUTMBACTCS 3a-
mac KUCIIOpo/a, KOTOPBIA MCTOIB3YeTCs sl OKUCICHHUS OpraHNYecKux 0e3a30TH-
CTBIX BEIECTB, B TO BpeMs KOTJa IMOJHOCTHIO H3PACXOJO0BaH BECh CBOOOJIHBIH
(pacTBOpEHHBIN) KHCIOPO ISl JaHHOTO Tnporiecca. CBA3aHHBIA KUCIOPO] OTIIET-
JSIETCSI OT HUTPUTOB U HUTPATOB TIOJ] IEHCTBUEM MUKPOOPTaHU3MOB (IeHUTpHPH-
UPYIOMNX OaKTepHii) 1 BTOPUYHO PACXOIYETCs ISl OKUCICHHUS OPTaHHYECKOTO
BemiecTtBa. [Iporecc 3Tor HasbiBaeTcs neHuTpudukamnuein. OH COMPOBOXKIACTCS
BbIJIeJIeHHEM B atMoc(epy cBoOOAHOTO a30Ta B popMe rasa.

[lenpto aedocdoranuu ABIIETCS TEPEBOA pacTBOpeHHOTo (ochopa B ero
HEPACTBOPUMYIO (POpMY, KOTOPYIO MOXKHO OTIEIHTH B IPOILIECCE pa3eICHHUS.
OnBIT MOKAa3bIBACT, YTO JI PEHICHHS 3TOW 3aJayd BO3MOXHBI TPH TOIXOA:
XUMUYECKash OYMUCTKA, T. €. NPUMEHEHUE pPEeareHTOB I ocaxaeHus Qocda-
TOB; OUMCTKa OT ocdopa MO TEXHOJOTMU OMojoruyeckor aedocdoTaiuu; co-
yeTaHue OMOJIOTMYECKOW OYMCTKH C XUMUYECKHUM OcaxkiaeHuem ¢ocdartos.

Hau6onee s3ppexTuBHBIM MUHEPATIBHBIM peareHTOM JJid AepocpoTalnuu cToY-
HBIX BOJ sIBIIsieTCs CyibdaTr amoMmuHus. OH obOecreynBaeT CTAOMIBHO BBICOKUIN
addekr - 99,8% npu 06paboTKe peareHTOM MOJCIBHBIX pacTBOpoB,  85% - Xo-
3SIMCTBEHHO-OBITOBBIX B 98% - CTOYHBIX BOJI JKMBOTHOBOJYECKHX KOMILIEKCOB.
s cynbdara antoMunust 3QGeKTUBHOCTD AePocPOTalK ¢ POCTOM TEMIIEPATYPbI
yBenuuuBaeTcs. OMBIT TOKa3bIBaeT, YTO CHIDKEHUE COJIEPIKaHUS COCITUHEHUN
dbocdopa u azora npu OUOJOTUUECKON OUYUCTKE CTOYHBIX BOJI 10 HOBBIX HOPM, I10-
3BOJISIET CTAOMIIM3UPOBATH IKOJIOTUUYECKYIO 00CTAaHOBKY B CPEIHUX M KPYITHBIX BO-
noeMax. UTo B CBOIO ouepe/b OJAaronpHusTHO CKa3bIBACTCS HAa BOJIHYIO MUKPOQIIO-
pY BOJ0O€Ma U HACEJISIONIETO €To apeara.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. BoooTBeneHre M OYMCTKA CTOYHBIX BOJ : y4e0. JUIsl By30B IO crienuaibHOCTH "Boo-
CHAOXXCHHE M BOJIOOTBEJCHUE" HAMPABIICHUS MOATOT. AuIioMup. crnenuanuctoB "Ctp-so" / 1O.
B. Boponos, C. B. fxosnes. M. : ACB, 2006. 702. [2] c.: mi1. bubmuorp.: c. 698-702 (71 Hass.).

2. Ynanenue azota u pocdopa Ha OUUCTHBIX COOPYKEHUAX TOPOACKOM KaHanmu3aruu. / b. I'.
Mumykos, E. A.ConoBseBa. Yupeaurens u uznarens 3A0 «Bogonpoekt— ['unmpokoMMyHBO10-
ka"as. Cankr-Ilerepoypr», 2000.

VIK 614.841.41: 661.725.4
OIIEHKA IMOKAPOOIIACHBIX CBOMCTB IMPEJAEJBHBIX
OJHOATOMHBIX CITMPTOB, HA ITPUMEPE BYTAHOJIA-2

[umnosa B.B. (ITb-1-13)
Hayunslii pykoBouTens — K.T.H., fou. kadeapsl [1b u 3UC Menbnukosa T.B.
Bosrorpaackuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Cmamus noceauena uccied08aHuo noHCApPOONACHbIX C8OLUCME NPEOeNbHbIX 0OOHOAMOMHbBIX
cnupmos, Ha npumepe oymauona-2.
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Knrouesvie cnosa: npedenvrvle 00HOamMOMHbIE ChUPMbL, OYMAHO-2, NOHCAPOONACHOCHb.

[IpenenbHble OAHOATOMHBIE CIIUPTBHI — 3TO OPraHUYECKUE COCAMHEHUS, KOTO-
pble coAepKaT OJIHY THIAPOKCWIbHYIO rpynny (OH), cOeNUHEHHYIO C HACHIIIEH-
HBIM YIJIEBOJIOPOJHBIM paguKaioM (-R). OOmas Gopmysia 0OAHOATOMHBIX CIIUPTOB:
C,H;, + OH. B 3aBUCUMOCTH OT XapakTepa yTJIepOJHOr0 aToMa, C KOTOPbIM
CBs3aHa TUAPOKCUJIbHAS TPyINa B MOJEKYJE CIUPTa, Pa3jiuvyaroT: MEepBUYHBIC
cnuptbl (CH;0H — MeTaHoa U Ap.)— THAPOKCUIIbHAS TPYyIIa pacnoioxkeHa y nep-
BUYHOrO aroma yriepona; Bropuunble (CH;-CH(OH)-CH>-CH; — OGytaHon-2) —
TUAPOKCUJIbHAS TPyIIa Pacloj0oXeHa Yy BTOPOro aroMa yriepoja U TPeTHUHbIE
CIIUPTHI (CH;-C-(OH)(CH;3)-CH; — 2-MeTun-2-nponaHoi) - TUIPOKCHIIbHAS
rpynmna pacnojio)keHa y TPeTHUHOIO aroMa yriiepona. Paznuuusi B UX CBOMCTBax
BBIPAKEHO MPU OKUCIICHUU: MIEPBUYHBIE CIIUPTHI MPEBPALIAIOTCA B albACTUIbI, KO-
TOpbIE MPU JaTbHEHIIEM OKHCICHUU MEPEXOIsiT B KapOOHOBBIE KUCIOTHI:  R—
CH,OH — R—-CHO — R—COOQOH, BTOpUYHBIE CIIUPTHI 00Pa3ylOT KETOHBI: R,—
CH(OH) + O = R,—CO + H,0; TpeTU4HbIC CIUPTHI UM COBCEM HE OKHUCIISIOTCS
WIN pacUICIUISIIOTCs, 00pa3ys COeAMHEHUS] ¢ MEHBIIUM YHUCJIOM YTIEPOJIHBIX aTo-
MOB. Cpelin npeieibHbIX OAHOATOMHBIX CIIUPTOB UHTEPEC MPECTABISAIOT BTOPUY-
HbIE OJTHOATOMHBIE CIIUPTHI, @ UMeHHO OyTaHon-2. [Ipu H.y. 6yranon-2 (C,HyOH)
MPEICTABIIAECT CO0OM OECIBETHYIO KUAKOCTh C CUIIBHBIM 3allaXOM CIUPTa, C MOJIe-
KyJsipHOM Maccoil 74,1 r/moinb; TemmepaTypoil kuneHuss 100°C; temmnepaTypoit
masnenus: -115°C; oTHOCHTeNbHAs MIOTHOCTE: 0.8 I/CM> M PACTBOPHMOCTBIO B
Boze12.5 r/100 mut [1]. OcHOBHOM IPOMBIIIIJIEHHBIH METO/ MOJTy4YeHUs 2-0yTaHoa
- B3aumozeiictBue 70-85%-Hol cepHO KUCTOTHI ¢ OyTeHaMU, COJIepKAIIUMHUCS BO
¢bpakuuax C4 TEPMUUECKOTO M KATATUTHUYECKOTO KPEeKHWHIra HEeQTENpOayKTOB, MH-
pOJIN3a KUIKUX YTIEBOAOPOIOB U OAHOCTAIUUHOTO AerujipupoBanus OyrtaHa. M3
OyTEHOB MpeABAPUTENBHO YIAISIIOT U300yTeH U OytagueH. OOpa3yrouryocs BTop-
OyTHJICEpHYIO KUCIOTY Tuaponu3ytoT [2]. Kpynueiimme npousBoautenu OyTHIIO-
Boro cnupra: OAO «l'aznpom Hedrexum CanaBat», 3A0 «Cubdbyp-Xummpom,
OAO «Amnrapckas ©Hedrexumuueckas komnanus», OAO «HeBuHHOMBICCKUIT
A3zoT». byTaHon-2 uCnosib3ylOT KaK pacTBOPHUTENb KPAacoK, JAKOB, CMOJ, KaMdo-
PBl, PACTUTENIBHBIX MAaCEJl, dKUPOB, IEJUIaKa, KAYUYyKOB, aJKaJIOUJIO0B, KIEEB; KOM-
MOHEHT COCTaBOB JIJISi CMbIBA KPACOK; MPOMEKYTOUHOE BEIIECTBO B MPOU3BOJACTBE
MIPOMBIIIIEHHBIX MOIOIMX BEIIECTB, KOMIIOHEHTOB Map(rOMEpHBIX KOMIO3UIIUH,
KpacuTesei, cMaurBaroIMX areHTOB; COCTaBHAs 4acTh (PIIOTAIMOHHBIX areHTOB,
TUIPABINYECKUX U TOPMO3HBIX KUIAKOCTEH; UCXOAHBIA MPOAYKT B MPOU3BOACTBE
METWJIPTUIIKETOHA; ChIpbE JUIsl CHHTE3a BTOp-OyTuianerata. [ns uccinenoBaHus
M0KapOOIIACHBIX CBOMCTB BEIIECTBA - OYTaHOI-2 MHOIO OBUIM MTPOBEICHBI PACUEThI
OCHOBHBIX [TapaMeTpOB ropenus [3].

1) Byranon 2 - sBnsieTCs rOprOYMM BEIIECTBOM, TaK Kak KO3 (UIHUEHT ropro-
YECTHU €T0 paBeH 24.

2) AnuabaTuueckasi Temreparypa TopeHus OyraHona-2, paccuuTaHHas 0e3
ydeTa oTepb TEIIa B OKPYIKaroIIee TPOCTpaHCcTBO, paBHa 2380K.
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3) Temneparypa camoBociiameHenus coctaBiasier 658K. CpaBHuBas ee co
cupaBouHbIiMU JaHHBIMU (TcB =638K) yOexxmaemcsi, 4T0 OHU MOYTH OJAMHAKOBBI.

4) 3HaueHMs] HUKHETO U BEPXHETO0 KOHLEHTPAIMOHHBIX MIPEIENIOB pacipocTpa-
nenust miamenu (KIIP): HKIIP=1,76; BKIIP=10,14% (mo cnpaBOYHBIM JaHHBIM
HKIIP=1,7% BKIIP=12%). C ymenbmenuem HKIIP wnu yBenuuennem BKIIP
CMECh CTAHOBUTCSI HECITIOCOOHOM K PacHpOCTPaHEHUIO TUIAMEHH.

5)HuxHuil TemnepaTypHbI Npeaen pacnpoCTpaHEHUs IUIAMEHH COCTaBHII
538K. Takum oOpa3om, Mmpu 3TON TeMIEPATYpe BEIIECTBO B CMECU C OKHCIIUTEIb-
HOM cpe1oil MPUBOAUT K JOCTUXKEHUIO HIXKHETO KOHIIEHTPALIMOHHOTO Ipeiena.

6) Temneparypa B3pbiBa OyTaHona-2 cocraBuia 2895K (MakcumanbHas Temrie-
paTypa, 10 KOTOpOil OKa3bIBalOTCSI HArPETHIMU MPOAYKTHI IPEBPALLICHNUSA )

7) Temnieparypa Bcrblmky Oytanona-2 cocraBmia 307K (camast Hu3Kast Temrie-
paTypa *HUIKOro TrOpIOYEro BELIECTBA, MPU KOTOPOW B YCIOBHUSAX CHEIMATBHBIX
UCIIBITAHUIM HaJ €ro MOBEPXHOCTbIO 00pa3yloTcs mapbl MW ra3bl, CIOCOOHBIE
BCIIBIXMBATh B BO3JIyX€ OT HCTOYHUKA 3KUTAHUS )

8) MakcumanbHoe naBienue B3pbiBa = 1043,8 klla.

Takum 00pazoM, OyTaHOIN-2 SIBISETCS OTHEONACHBIM BEIIECTBOM, €r0 OTHOCAT
K 3 KJaccy OnacHOCTH, KaTeropus U rpyiira B3peiBoonacHoctu - II A-T2. Cnenyer
HE JIOMYyCKaTh OTKPBITOrO OTHS BOJM3M BTOPUYHOTO OYyTHIIOBOTO CIIHPTA, UCKP U
KypeHHsl BO M30ekaHHe Ype3BbIUaliHbIX cuTyauuil. B pabore ¢ OyraHonom-2 He-
00XOJJMMO HCIIOJI30BaTh CPEICTBA 3alIUTHl JIbIXaTelbHbIX myTed. [lomerieHue
JOJIKHO OBITH OCHAIIEHO BBHITSKKaMU. [Ipy BO3HUKHOBEHUH MOXKapa JJIsl TYLICHUS
UCIIOJIB3YIOT BOJY, XMMUYECKYIO MJIM BO3YIIHO-MEXaHUUECKYIO Meny. TpaHcnop-
TUPOBKA MPOU3BOAMUTCS B JKEJIE3HOJOPOKHBIX IIUCTEPHAX C BEPXHUM U HUKHUM
CJIMBOM, a TakXe B aBTOIMCTepHaX. Ha mucTepHbl HAaHOCUTCS MpeAyIpearTebHAs
Haamuch "JlerkoBociiaMeHIomasIcs >KUIKOCTD .
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AHAJIN3 HETATUBHOTI'O BO3JIEMCTBUSI HA OKPYXKAIOIIYIO
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B oannoii cmamve pPaccmompero HezamueHoe 6lUslHUe MuHepaJleOﬁ 6anivl HA 300p06b€
fliO()@lZ, a makotce Mepvl N0 CHUNCEHUIO epeda om amoco mamepuaida.

Knroueswie cnosa: MUHREpalbHa: eama, ymeniumeilb, HecamueHoe 6‘03061201’)167/!8, ceiszyougee,
asapuu Ha 3a600ax

MuHepalibHasi BaTa sSBIICTCS XOPOIIUM YTCIUIMTEIEM, TaK KaK y)Ke B TCUCHHE
JOJTOTO BPEMEHH HCIOJIB3YETCSl YEIOBEYECTBOM, UYTO CBUICTEIBCTBYET O €€ Ha-
JESKHOCTH U JOJITOBEYHOCTH, HO HUKAaK He o Oe3omacHocTu. Ha3zoBem OCHOBHBIE
MPEUMYIIECTBA MUHEPAIBHOW BaThl: HETOPIOYECTh, TEILIOU3OJISAIMUS, 3BYKONU30JIs-
U1, TUAPO(HOOHOCTh, BBICOKHE MOKA3aTEIM MapOIPOHUIIAEMOCTH, XUMUYECKas U
Omonormyueckass CTOMKOCTh, PKOJIOTHYeCcKass 0€30MacHOCTh, BBHICOKAsl TEXHOJIOTHY-
HOCTb, JUTMTEIBHBIA CpOK CiyKObI (cBbImie 50 neT). ChIpbEM IS MPOM3BOJICTBA
MUHEpaJIbHOW BaThl ABJISIOTCS JOMCHHBIC NIJIAKW M TOPHBIC MOPObI. M3roToBiie-
HUE, €CITU MPEACTABUTH €ro YIPOIICHHO, CBOAUTCS K MOJIYYCHHIO TOHYAKMIIIETO BO-
JIOKHA M3 paciulaBa MUHEPAIbHBIX TOPOJ M CKPEIUICHUIO MX MEXKIY COOOH mpu
MTOMOIIH CBs3ytoIIero (puc. 1).

Puc. 1. IIpon3BoACTBEHHBIN MPOLECC NOJIYUYEHNUSI MUHEPAJIIBHON BATHI.

[Ipouiecc mpou3BOACTBA MOKHO pa30UTh Ha CIENYIOUIME OCHOBHBIE ATAIlbl:
1noa00p U MOATOTOBKA CHIPbS, PACIIAB MUHEPAIBHOI'O MaTepHalia, oJy4eHHue BO-
JIOKHA, BBOJI CBSI3YIOLIETO, MOJIUMEPU3ALUS CBA3YIOIIErO, HApe3Ka YTEIUIUTENS Ha
3a/laHHble pa3Mmepbl U ynakoBka [1]. Ha stane dopmupoBanus «koBpa» Hebe30-
MACHBIM SIBJISIETCS BEIIECTBO, — CBA3YIOLIEE, a TAK)KE MEJIbYAWIIINE BOJOKHA MUHE-
panbHON BaThl. B MpoM3BOACTBE MUHEPAIBbHBIX YTEIUIUTENEH NMpPUMEHSIOTCS (e-
HOJIpOpMabAETUIHbIE KOMIIOHEHTHI, BBIICIAIONINE BPEIHbIC JIETY4YHe BEIIeCTBa
(denon, popmanbrerun). Mx 1o6aBistoT B KAYECTBE CBI3YIOMIMX U BOJOOTTAJIKHU-
BalOIIMX BemiecTB. MEHON SAOBUT, OTHOCHTCS K BBICOKOOIIACHBIM BEIIECTBAM
(Knacc omacnoctu 1II). Ilpu BapixaHuu BbI3BIBACT HapylleHHE (YHKIHMI HEPBHOM
cuctemsl. [1bu1b, Mapbl ¥ pacTBOp GeHOIa pa3apaxaroT CIU3UCTbIE 000JIOUKH TIIa3,
IBIXaTEIbHBIX MYTEW, KOXKY, BbI3bIBas XUMUYECKHE OKOTU. J[oKa3zaTenbcTBa KaH-
HeporeHHocTH (peHona A Jojed oTcyTcTBYIOT. Dopmanbaerus o0JagaeT TOK-
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CUYHOCTBIO, HETATUBHO BO3JEHCTBYET HA T€HETUUYECKUN MATEpUAI, PENTPOTYKTHB-
HBIE OpPraHbl, JIbIXaTeJbHbIC IYTH, IJa3a, KOXKHBIM NOKPOB. OKa3bIBaET CHUIIBHOE
JEHUCTBUE HA LEHTPaIbHYI0 HEepBHYIO cuctemy [2]. Taxxke, MUKpodacTHlbl (pec-
nupabenbHas MblJIb), KOTOPHIE BBIAEISIIOTCS CO BPEMEHEM IPU pa3pylIeHUH MUHE-
pajbHOMN BaThl, OCENAIOT B JIETKUX, JEUCTBYS HA OPraHbl JIbIXaHUS, KaK TOKCUH H
amtepreH. Kpome Toro, nosa ee BIMAHUEM MOTYT Pa3BUBAaThCsl OHKOJOTHUECKHUE 3a-
O6oneBanus. Crneayer OTMETUTb, YTO MPHU CO3JIaHUM MUHEPAIbHOM BaThl 00s3a-
TEJIBHO JOJDKHBI COONIOAAaThCs Bce HeoOxoaumble TpeOoBaHusa. Eciu xe mpu ee
IIPOU3BOJICTBE HAPYIIECHBI dJIEMEHTAPHBIE TEXHOJIOTHH, UCIIOJIB30BAHUE TAKOTO Ma-
Tepuajga MOXKET MPUBECTU K CEPbE3HBIM HETAaTUBHBIM IOCIEACTBUSAM IS 310PO-
Bbsl.

EcTp Takoe pacnpocTpaHEHHOE MHEHHWE, YTO MUHEpaibHas BaTa HE roput. Ee
OTHOCSAT K HETOPIOYMM MaTepuajaM U Ha TOPIYECTh HE MPOBEPSIOT. A 3ps, MOTO-
My 4YTO Ha CaMOM JIeJIe MUHEpPAJIbHAs BaTa TOPUT, U HE TaK yX penko. [Ipumepom
ATOrO MOTYT CIIYKUTh MOXKAapbl: B ropoJe AJMaTbl Ha TEPPUTOPUU CTPOSILIETOCS
ToproBo-pazpiekarenbHoro neHta MEGA; B Omcke Ha OacceitHe «llIluHHMKY»; B
["anneBnyax ropeso 3aaHue MUJIOpaMbl apOYHOro Tuma. Bo Bcex ciyyasx BO3ro-
paHue MPOM30IUIO M3-32 HECOOIOEHUS TEXHUKU 0€30MacHOCTH, Tropei yTeIUlH-
TeJb, KOTOPBII OBLI clleJIaH U3 MUHEpalbHOU BaThl. Clie10BaTeIbHO, Ha 3aBOJIE 1O
MIPOU3BOJICTBY MUHEPAJIbHOMN BaThl HE UCTIOIB3YIOTCS KaKHe-THOO0 B3PhIBOOMIACHbBIE
MaTepHualibl, HO HE HUCKIIIOYEHO, YTO CKOIUIEHHE CIUIIKOM OOJBIIOTO KOJUYEeCTBA
NBUIA TaKXK€ MOXKET NMPHUBECTU K pa3BuTUIO aBapuu. OpHako, Hauboliee pacmpo-
CTPAaHEHHBIM IPOMCIIECTBUEM HA MpEaNpusTHe ocTtaércs noxap. [Ipumepom Ta-
KOW Ype3BbIYAHOW CHUTyallud MOJKET SIBJIATHCS BO3ropaHue Ha Psa3aHckoM 3aBoje
W3rOTOBIIEHUA MUHepanbHOU BaThl 13 amnpens 2010 roga. K MomenTy npuObITHs
MOKapHBIX MOAPA3IAEIEHUN OTKPBITHIM IUIAMEHEM TOpena KpPOBIs 3/1aHHs Ha IUIO-
maau 50 KB.METpPOB, MOXKapy ObLI MPHUCBOEH MOBBIIEHHBIM HOMep. TyieHnue oc-
JIOKHAJIOCh KOHCTPYKTUBHON OCOOEHHOCTBIO KPOBIU — JIEpEBsiHHAs oOpenieTka u
YTEIUIUTEh ObUIH 3aKPhIThl METAJUTMUYECKUMU JUCTamMu [3]. ABapuu Ha 3aBOJax 10
MIPOU3BOJICTBY MUHEPAIbHON BAaThl, INI00ANBHBIX IKOJIOTMUYECKUX MOCIEICTBUN 32
coboii He HecyT. Hamboiiee onmacHbIi UCXOJT BIEUET 32 OO0 MokKap, pacipocTpa-
HEHUE KOTOPOTO MOKET HAHECTH YIIepO COCEAHUM 3[aHUSM U IMOBJIEYb 3a COOOM
rubenp nroAeil. B3peiB Ha 00bEKTE HE MPUBEAET HU K KAKUM BBIOpOCAM OMACHBIX
BEIIECTB, HO, TAKXKE, MOBJIEUET 3a COO0I HETaTUBHBIE TOCIECTBUS.

Mepornpusitusi, KOTOpble HEOOXOUMO pa3padaTbiBaTh M BHINOJHATH MPU DKC-
IUTyaTaluy, XpaHEHUHU U TPAHCHOPTUPOBKE ONACHBIX BEUIECTB: 3arpy304HOE IPO-
CTPaHCTBO TPAHCHOPTHOTO CPEACTBA JOKHO OBITh CYXUM, YUCTHIM, 0€3 MEXaHU-
YEeCKUX MOBPEXJICHUN, OCTPBIX KpaeB U U3THOOB, KOTOPbIE MOT'YT CTaTh IPUUUHOMN
MEXaHUYECKOTO TMOBPEKICHUS M3JENNs, TPAHCIOPTUPOBKA C MHUHUMAJBHBIM KO-
JUYECTBOM IEPErPY30K B KPBITHIX TPAHCIIOPTHBIX CPEACTBAX B FOPU30HTAIBHOM
MOJIOKEHUH, XPAHEHUE B YMAKOBKE Pa3/esIbHO MO MapKaM M pa3MepaMm, COXpaH-
HOCTb YIAaKOBKH, 3aIIUTa OT aTMOC(epHbIX ocaakoB. /s ouncTku o0bekTa oT 00-
pasyloueics NblJId 1 MUHUMM3auU BeIOpoca e€ B atMoc(epy MCTONIb3YIOTCS JI0-
KaJIM3YIOIME YCTPOMCTBA C BO3YXOOUHCTHBIM 000pynoBaHueM. OHU U MO3BOJIS-
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10T 00BEKTY padOTaTh B IITATHOM PEXKUME U MPEIOTBPALIAIOT Ype3BblYaiiHbIe CH-
Tyanuu. B 3akimtoueHue, MOXHO CKa3aThb, MUHEpaJibHAs BaTa SIBISETCS MOTEHIIM-
aJIbHO OMACHBIM MaTepHAIOM. YTPOKAIOIINM 370POBBIO SIBIISIETCS CBS3YIOIIEE Be-
IIECTBO, TaK KaK B €ro HCIOJIb30BAaHUU BBIACISIOTCS (heHOIPOopMabIeruIHbIe
KOMITOHEHTBI, KOTOPbIE TaryOHO BIMSIIOT Ha 3/10pOBbE YesnoBeKa. JJis yMeHbIIeHUS
BpeZa OT MUHEpaJbHOW BaThl, B NMPOU3BOJCTBE CIIEyeT U3MEHHUTh COCTaB CBS-
3YIOILEro, Ha BELIECTBA, KOTOPhIE HE HAHOCAT Bpell OKpykaromemy Mupy. Taxoke
HEOOXOJIUMO YXECTOUUTh KOHTPOJb KauecTBa M3roTaBiuMBaeMou mpoaykuuu. Ho
€CJIM TaK CIYYHJIOCh, YTO JIOM YK€ yTEIlJIeH MUHEpPaJbHOM BaTOM, TO HEOOXOAUMO
yaiie MpoBETPUBATh MOMEIICHUE U MPOBOAUTH BIAKHYIO YOOPKY, YTO YMEHBIIUT
BO3JICHCTBHE SJIOBUTON NBbUIM U CHU3UT KOHIIEHTPALUIO B BO3JyXE XUMHUYECKHUX
KOMITOHEHTOB.
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VIIK 621.928.5
®JOTAIIMOHHASI OYUCTKA CTOYHBIX BOJ INPEJNPUSTUIA
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Humencugpuxayus npoyecca promayuoHHoU OYUCKU CIMOYHBIX 800 NPEONPUAMULL 1e2KOU
npomviwineHnocmu. Pnomayus Kax d¢)hekmusHblil KOMNIEKCHbIL Memoo YOaneHUs U3 CMOoYHbIX
800 838ecell, IMYIbCULL U PACMBOPEHHBIX HOBEPXHOCHO-AKMUBHBLX GEUYeCma.

Knroueswie cnosa: NnOBEPXHOCNb Hacmuybl, CMAYUBAEMOCNTb, NY3bIPbKU 603())/)661, ()ucnepeu—
poeaHue, nena.

VYnaneHne TOHKUX B3BECEH M3 CTOYHBIX BOJ OTCTaWBaHHEM TPeOYeT OTHOCH-
TEIBHO OOJIBIIOTO BPEMEHHU IMPEOBIBaHMS BOJBI B OTCTOWHHWKaX. Mcronb3oBaHue
baotanuu IS OCBETIICHUS CTOYHBIX BOJI, 3arPSA3HCHHBIX JISTKMMH BBICOKOIMC-
MIEPCHBIMH B3BECSIMHU, YACISIOT BCe OOJIbIIIee BHUMAHUE, TEM 0oJiee, YTO B JaHHOM
mpolecce B TEHHBIN CIIOM MEpexXOosaT MHOTHE SMYJIbCHH, HAlpUMEP SMYIbCHUHU
He(TEMPOIYKTOB, XUPOB M PACTBOPCHHBIC B CTOYHBIX BOJAaX ITOBEPXHOCTHO-
aktuBHBIE BemecTBa (IIAB) pa3nuuHbIX K1accoB.

OddexT dhmoTanuu 3aKIFOYaETCs B TOM, YTO K JUCIIEPTUPOBAHHBIM B TOHKOM
CYCIICH3UH Ty3bIpbKaM Ta3a MPWJINIAOT YaCcTUIIBI TBEPIOTO MaTepHaia U BCILIBI-
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BaIOT BMECTE C My3bIpbKaMU Ha MOBEPXHOCTh KUAKOCTH. DPDHEKT NpUIuNaHus my-
3BIPHKOB BO3/yXa K TBEPJOW WJIM >KMJIKOM YACTHUIIE, B3BEIIEHHON B BOJE, 3aBUCUT
OT CMauMBAaEMOCTH TOBEPXHOCTH yacTulbl. Ha BeanMuMHy cMaynMBaeMOCTH IO-
BEPXHOCTHU B3BEILICHHBIX YACTHI] 3HAYUTEIbHOE BIUSHUE OKA3bIBAIOT aICOPOIIMOH-
Hble sBJICHUA. PacTBOpeHHBIE W HEPACTBOPEHHBIE TOHKOIUCIEPCHBIE MPUMECH
(OBEpXHOCTHO-aKTUBHBIEC BEIIECTBA, AJNEKTPOJIUTHI, TIIMHUCTHIE YACTHIIBI U T.1.),
coJiepKaliuecss B CTOYHBIX BOJIaX, MOTYT HM3MEHHUTbh BEJIMYMHY CMAuuBaE€MOCTH
(baoTUpyeMBIX YacTHIl U, CJIEOBAaTEIbHO BIMATH Ha 3ddexT daorauuu. [loBepx-
HOCTHO-aKTHBHBIE BEIIECTBA MOTYT COPOMPOBATHCA MOBEPXHOCTHIO JTHOPUIBHBIX
YacTHII, B pe3yJbTaTE YEro MOBEPXHOCTh ATUX YACTHUI] CTAHET 3HAYUTEIHHO MEHEE
cmauynBaeMoil U 3ddext QuoTanuu cymectBeHHO yBenuuuBaetcs. Ha addext
(baoTauuy 3HAYUTETBHOE BIIMSHUE OKa3bIBa€T pa3Mep M KOJUYECTBO MY3BbIPHKOB
BO3/lyXa, pacrpeaeneHHbIX B Boje. [10CKoNbKy B3BEIICHHBIE YaCTHULBI 3arps3He-
HUN pacnpenenieHbl BO BceM 00beMe CTOYHOM BObI, TO >KEJIaTesIbHO, YTOObI ITy-
3BIPHKU BO3/yXa TaK)Ke ObUIM pachpeliesieHbl BO BceM o0beMe 0osiee paBHOMEPHO.
KpymHbie my3pIpbKkH BO3/1yXa BCIUIBIBAIOT CIUIIKOM OBICTPO, BBI3bIBAS IEpEMEIIN-
BaHUE BOJIbl, U HE YCIIEBAIOT 3aKPEMUTHCA HA MOBEPXHOCTHU B3BEIIEHHBIX YaCTHII.
[ToaTomy a3dpdexTuBHas daotarus TpeOyeT, BO3SMOKHO 00jee TOHKOTO JTUCTIePTHU-
pOBaHUS BO3AyXa.

B cTouHBIX BOJAX TEKCTHJIbHBIX MPEANPUITHHI, MPOU3BOACTB XUMHUYECKUX BO-
JIOKOH U psiJia IPYTUX COAEPKATHCSA MPUMECH Pa3IUYHbIX MOIOLIUX BEIIECTB, AMC-
NEepraTopoB, a TaKKe OTXOJOB IMPOU3BOJACTBA, O0JAJAIOUIUX 3HAUMUTEIBHOM IMO-
BEPXHOCTHOM aKTHBHOCTBIO, OCOOCHHO B HEHUTpaNbHOM WK C1abo IMIEIOYHOM cpe-
ne. DT NMPUMECH CHIKAIOT MOBEPXHOCTHOE HATSKEHUE, MOBBIIIAIOT YCTOWYH-
BOCTh IEHBI, YeM obJierdaercs ee OoTBeJeHue u3 ¢aoratopoB. Takum oOpazom,
¢brnotauus oka3biBaeTcs 3(PPEKTUBHBIM KOMIUIEKCHBIM METOAOM YJAJCHHUS U3
CTOYHBIX BOJI B3BECEH, SMYJIbCHIl U PAaCTBOPEHHBIX MOBEPXHOCTHO-aKTHUBHBIX BE-
HIECTB Pa3JIMYHOTO CTPOCHUS (ecinu mociaeaHuil 3PQeKT sBiseTcs OCHOBHOU Iie-
JIBI0 OYUCTKU CTOYHBIX BOJ, TO B 3TOM CJIy4yae pedb HJAET He O (IOTallUH, a O MEeH-
HOM KOHIEHTPUPOBAHUU PACTBOPEHHBIX BemlecTB). CienyeT MMEeTh B BHIY, YTO
¢bnotanronHass o0pabOTKa BOJbI BBI3BIBAET TAKKE OKHMCIEHUE psAJla TOKCUYHBIX
BEILIECTB WJIM MX OTAYBKY. bmaromaps stomy o6mmii 3pQpext ouncTku BOABI BO
¢brnoraropax BbIlie dpQexra OTCTauBaHUs BOJBI JIaXKe C MPUMEHEHHEM KOaryJsiH-
TOB, TeM 0OoJiee, 4TO BBEACHHUE MOCIEAHUX WA COPOEHTOB HEMOCPEACTBEHHO BO

broTUpyeMyro BOAY TaKke 4acTo BecbMa 3 (HEKTHUBHO.
BUBJINOTPA®UYECKH CIIMCOK
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VIIK614.841.45:721.01.27
OCOBEHHOCTH IMPOBEJIEHUSI CITACATEJIBHBIX OITIEPAIIU,
TYIIEHUSA ITOXKAPOB U ITIPOBEJEHUE ACP B 3JIJAHUSX
MOBBINIEHHOM DTAKHOCTH

Mynep A.H. (Th-2-12)
Hayunslii pykoBouTenb — K.T.H., Jou. kKadeapsl [1bu34YC KoumenTtu H.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET
B oannou cmamve paccmampusaiomes meponpusamus ONisl CHACEHUs U I8AKYaAyuu a00el,
Ccnocobwl N00auu 800bl HA BePXHUE IMAdHCU 30aHUL, MyuleHue noxcapos 3115.

Knoueswie crnosa: 30anus nosviuiennou IamasxCHocmu, myuleHusl noacapoes.

BocTpe©GoBaHHOCTH BBICOTHBIX 3/IaHUM SKHIJIOTO M OOIECTBEHHOTO Ha3HAUYECHUS
oOycCJIOBJIEHAa HEXBAaTKOW CBOOOJHOM TEPPUTOPHUM MOJ 3aCTPOMKY B KPYMHBIX Me-
rarojucax, >KeJJaHMeM HMHBECTOpa MOJYyYUTh MaKCUMAJbHYIO NPUOBUIbL C MUHU-
MaJIbHOM TEPPUTOPHH, a TAKXKE 3alPOCOM rocyAapcTBa U OOIIEeCTBa HA 3HAYUMBIE
JOMHHAHTHbIE OOBEKTHI B I'PaJOCTPOUTENIbHON MoNUTUKE. [lokapbl B BHICOTHBIX
3IaHUAX, KaK MPABUIIO, IPUBOJAT K YEJIOBEYECKUM KEPTBAM, KPYITHOMY MaTepH-
aNbHOMY yIIepOy M 00IIeCTBEHHOMY pe30oHaHCy. ONBIT pealbHbIX MOXKapoB B 37a-
HUSAX MOBBIIIEHHON 3Ta)KHOCTHU MOKA3bIBAET, HACKOJIBKO BEJIMKA Yrpo3a MacCOBOMU
rubenu mrofed, npu KpynHbIX miomansx Bosropanus (Cen-Ilaymy, Manapun,
I'ouk-Konr u np.). Ilpu 3TOM OCHOBHBIMU MpPUYUHAMM THOETH JIOJEH B TaKUX
3IaHUSAX SIBUWINCH: 3a/IbIMJICHHE OCHOBHBIX IYTE€W 3>BaKyallMu U, Kak CIIECJICTBUE,
OTpAaBJICHUE MPOAYKTAMU TOPEHUS; C BBICOTHI; BO3JEHCTBUE BBICOKUX TEMIIEPATYP.
[Ipu 3TOM CYIIECTBYIOT CJIOKHOCTH B TYIIEHUU TOKapa: HaM4yue OOJbLIOro KO-
JMYECTBA JIOAEH, HYKIAIOIMIMNXCS B IOMOIIY, BOSHUKHOBEHHUE NTAHUKU; CIIOKHOCTD
MIPOBEJICHUS CIlacaTeIbHbIX PaboT; pacpoOCTPaHEHUE OTHS U TOKCHUYHBIX MPOIYK-
TOB TOPEHHS B BEPTHKAJIbHOM HAINPABICHUU KaK BHYTPHU 3/1aHUS, TAaK U CHAPYXKU;
3aJIbIMJICHHE JIECTHUYHBIX KJIIETOK M BEPXHUX 3TaXeH yepe3 maxThl JUPTOB U IPY-
M€ BEPTUKAJIBbHBIC KaHAJIBI; BBICOKAsl TEMIEpaTypa Ha MyTIX HBaKyalluu Ha JTa-
’ax, I7ie BO3HUK Moap (B KOPUIOPE U JIECTHUYHOU KIETKE); CI0KHOCTh U TPYI0-
€MKOCTh MOJa4¥ CPEACTB TYIICHHS, OCOOEHHO B BEPXHME ATAXKU 3/IaHUS; HATUUHE
cTiiio0aTa Mo MepuMeTpy 37aHusl U OTCYTCTBHE MOJBE3/IHBIX IJIOMIAI0K, YTO YC-
JIO’)KHSIET YCTAHOBKY aBTOJIECTHHUIl M aBTONOJBEMHUKOB [JIsl MPOBEICHHUS CIaca-
TEJIbHBIX PalOT; CIOKHOCTb B YNPABIECHUM OOJBUIMM KOJIMYECTBOM IOKApPHBIX
MoJIpa3/ieNIeHuH, CIeluuaIbHOM TEXHHMKH, a TaKXKe APYTUMH CIIyX)Oamu, ydacrt-
BYIOUIUMHU B JIMKBUJALMU TOKapa; HEOOXOJIMMOCTh NPUMEHEHHS CHeIHalbHBIX
TEXHUYECKUX CPEJACTB JUIsl MPOBEACHUS cracaTelIbHbIX paboT U JIMKBHUIALMUU TIO-
xKapa.

JIJis ycrienmHoro TyIIeHUs moXapa U MpoBeASHUs CcliacaTelbHbIX paboT TpeOy-
€TCsl BO BCEX CIy4asix CO3JaHue OnepaTuBHOro mrabda Ha noxape [1]. Ans nonauun
BOJIbI Ha BepXHUE 3Taxu (cBbilie 20) UCMONB3YIOT MPOMEKYTOUHBIE EMKOCTH 00b-
emMoM 2-3 M°. B KadecTBe Hacoca HCMOJB3YIOT MEPEHOCHBIE MOTONOMIIBL B mep-
BYIO OYEPEAb I TYLIEHUS M0Kapa UCHOJIb3YIOT CTBOJIBI OT BHYTPEHHETO MPOTH-
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BOIIOKapHOTO BOJIONIPOBOA U OJTHOBPEMEHHO Pa3BEPTHIBAIOT MEPEIBIKHBIC CPE/I-
cTBa. B CBsI3M ¢ Pa3HOTUIIHOCTHIO PYKABHBIX TI'OJIOBOK Ha BHYTPEHHEM IPOTHBO-
MOKapHOM BOJIOTIPOBO/IC M PyKaBaX, BHIBO3UMBIX Ha MOKAPHBIX aBTOMOOUJIAX, 11e-
necoo0pa3Ho B 00EBBIX pacyeTax UMETh CIECIIMAIbHO U3rOTOBJICHHBIE TIEPEXO/IHBIC
roJIOBKH. [[7s mojgadu BOJBI JUIs TYIICHUS T0)Kapa B BBICOTKAX pa3MEIIal0T Tak
Ha3bIBaeMbIe "CyXOTpyObI", TO €CTh II0 BCEMY 3JaHHMIO MPOKIAILIBAIOT CHUCTEMY
mycThIX TpyO. Eciiu HaunHaeTcst moxap, 1o 3TUM Tpydam Mpu MOMOIIY THIPAHTOB
Mo’kapHbIe TIOJIAIOT BOY K MECTy Bo3ropanus. Haunbosiee parmoHa bHBIMU CIIOCO-
0aMU MPOKJIAJIKU MAruCTPaJIbHBIX PYKAaBHBIX JIMHUU JIUaMeTpoM 66-77 MM SIBIIs-
I0TCSI: TIPOKJIAJIKA CHAPYKU 3aHUS ITyTeM MOJAbeMa PYKaBOB MO MapIIEBBIM JIECT-
HulaMm (ud)TaM) Ha COOTBETCTBYIOIIME ITAXKH U CITyCKAa PYKAaBOB Ue€pe3 OKOHHBIC
MPOEMBbI, C OAJIKOHOB W JIOJDKWI;, MPOKJIaJKa CHApY>KW 37aHUS Yepe3 OKOHHBIC
MPOEeMbI, OAJIKOHBI, JOJKUM MPU MOMOIIU CHACATEIbHBIX BEPEBOK, OOBIYHBIX WIIU
nuHor 50-60 M; MpoKIIaJKa MEXYy MapliaMu JICCTHUYHBIX KJIETOK. Maructpaib-
HbIE PYKaBHBIC JTUHUM JOJDKHBI MPOKJIAIBIBATECS C YCTAHOBKOW JBYX pa3BETBIIC-
HUM: OJIHOTO - B Ha4aJIe MarucTpajibHON JIMHUH, BTOPOTO - 3a 1-2 3Ta)ka 10 Mecrta
noxapa. [Ipu 3ToM HE0OX0IUMO TIPUHATH MEPHI 10 3alIUTE JUHUNA OT MaJdaIONIUX
CTEKOJI, JIEMEHTOB KOHCTPYKIUM U JPYTUX MPEAMETOB. YUHUTHIBAsK OOJIBIIOE JaB-
JIEHWE B JIMHUSAX W BO3MOXXHOCTh pa3pbiBa PyKaBOB, NapajlieIbHO C OCHOBHOU py-
KaBHOM JIMHUEW TMPOKJIAIBIBAIOT PE3EPBHBIC, & KXl pyKaB, MPOJIOKEHHBIN IO
BEPTUKAIIH, 3aKPEIUISIOT . J{711 KOHTPOJIsi pabOThl PYKaBHBIX JIMHUM U BO3MOXKHOTO
BBITIOJTHEHUA PabOT MO 3aMEHE MOBPEXKICHHBIX PYKABOB Ha KaXOM TJIOMIAIKE Jie-
CTHUYHOM KJIETKH, OaJIKOHE W JIOJKUH, TJe 3aKpeIyieHbl PyKaBHbIC JIMHHUH, BbI-
CTaBJISIOT MOXKAPHBIX C PE3epBOM pyKaBoB [2]. B 3aBUCUMOCTH OT 0OCTaHOBKH Ha
nokape M TCHUXOJIOTHYECKOTO COCTOSHUSI JIIOJICH, HaXOASAIIUXCS B TOPSIIEM 37a-
HUU, TIO’KapHBIC TIOAPA3/IEICHUs OPTaHU3YIOT U TIPOBOJIST ClIaCaHWE U DBAKYaIlHIo
JIOJIEH CIeAYIOIMIMMHU CIOCO0aMHU: CllacaHue JII0JIeH ¢ MPUMEHEHHUEM CIIeIIMAIbHOM
MOKapHOM TEXHUKH, CIACATEIbHBIX YCTPOUCTB, 00OPYIOBAHUS M PA3IMUYHBIX TEX-
HUYECKUX Tpucnocobyiennii. BeiOuparoTcss kpaTyaiiiue u Haubosiee Oe30IacHbIe
MyTH cracaHus Jiojieid. B mepByro odepenp, s 3BaKyallMd W3 3aJbIMJICHHBIX U
OTpPE3aHHBIX OTHEM OT BBIXOJIa MOMEIICHUN HEOOXO0IUMO HCIOIb30BaTh JIECTHUY-
HbIE KJIeTKH (OOBIYHBIC, HE3aJbIMJIsIEMbIC) U HAPY)KHBIC dBaKyallMOHHbBIC JIECTHU-
1bl. Ha myTsx sBakyanuu He00X0JMMO PacCTaBIATh MOXKAPHBIX, B 33/1a4y KOTOPHIX
BXOJUT OpTraHU3alusl MPOJBIKCHUS JIFOJEH K BBIXOJIaM U MIPEAOTBpalllcHUE MaHu-
k. CriacatesibHble pa00OThl MOTYT IPOBOJIUTHCS MTYTEM BBIBOJIA JIFOJIEH K OKOHHBIM
nmpoemMaM ¢ JaJbHEHIIIUM KX CIYCKOM I10 aBTOJIECTHHUIIAM, aBTOIMOABEMHHUKAM; C
MOMOIIBIO CIIEIHANIBHBIX CMAacaTeIbHBIX YCTPOMCTB (AJACTUUHBIX CIacaTelIbHBIX
PYKaBOB, YCTAaHOBJICHHBIX B 3/IaHUSX HA CICIHATBHBIX OTKUIHBIX TIJIOMIAIKAX WU
aBTOJICCTHHUIIAX U KOJIEHUATHIX MOJbEMHHUKAX), 000OPYyIOBaHUS U PA3IMUHBIX MPU-
criocobsiennii. Eciin mpoBeieHne cracatelbHbBIX padoT ¢ BEPXHUX ITaKeH HEBO3-
MOXHO C TOMOIIBIO TOJIBKO CHEIUaTIbHONW TEXHUKHU, UCTOJB3YEeTCS KOMOWMHUPO-
BaHHBIA CMOCOO, MPU KOTOPOM aBTOJICCTHHUIIBI BBIJBUTAIOTCS Ha MAaKCHUMAaJbHYIO
BBICOTY, @ Ha BBIIIEICKAIIUX ATaKaX YCTAHABIMBAIOTCS «IICMIOYKON» JIECTHUIIBI-
mTypMOBKU. [ oOpailleHust K JIIOAsIM, HaXOMSIIIUMCS B TOPSIIEM 3JaHUU, HC-
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MOJIB3YIOT BHYTPEHHIOKO CUCTEMY OIOBEIIEHUS, TPOMKOTOBOPSIIYIO CBS3b, TUIAKA-
Tol. [Ipy HanuuMK B 3[aHUK UHOCTPAHLEB K padOTe MPUBIEKAIOT MEPEBOTUYMUKOB U
T, 3HAIOMIMX WHOCTPAHHbIE S3bIKM. OTHOBPEMEHHO C MPOBEACHHUEM dBaKyallM-
OHHO-CIIacaTeNIbHBIX Pad0T MPUHUMAIOTCS MEPBI K IPEIOTBPAIICHHUIO pacipocTpa-
HEHUs JbIMa U YJAJICHUIO €ro U3 KOPUJIOPOB, IECTHUYHBIX KJIETOK U IIaXT JU(TOB,
CHIKEHUIO TEMIIEpATypbl HA MYTAX SBaKyaluud. Eciu Bce 3BaKyallMOHHBIE ITYTH
OTpe3aHbl OTHEM, BO3MOKHA 3BaKyalus JIroAeH Ha Kpoiury 3[1D uinn kpelmum npu-
JEerarolrX K HEMY 3JaHuil. B 3ToM ciydae Ha Kpblllle BMECTE C 3BaKyHPYEMBIMU
JObMU 00s13aTEIBHO JTOJKHBI OBITh TOXKAapHBIE, 3a7a4a KOTOPBIX 3aKJII0YaeTCs B
MPEAOTBPALLICHUN MAHUKA. J[JI1 MaccOBOM 3BaKyallMM JIOJAEH C KPBIIl TOPSALIAX
311D ycnemHo NMpUMEHSIOT BEPTONETHL. Takke BEPTOJIETHI MO3BOJAKOT TYLIUTh
Mokapbl B HEOOCKpeOax C UCIOJIb30BAHUEM BOJIOCIMBHOTO YCTPOIMCTBA U BOJASHOM
MYIIKA TOPU3OHTAIBHOTO MOXkKapoTyweHus[3]. BeicoTHbIE 3MaHUSI U COOPYKEHUS
ObLIM, OCTalOTCs M OYQyT 37JaHUSIMU TOBBIIIEHHOW MOXApHOW OMACHOCTH KakK C
TOYKH 3pEHUs MpoOJIeM dBAKyallH, TaK U C TOYKU 3PEHUS IPOBEICHUSI ClIacaTellb-
HBIX paboT U TYLIEHUS MOXKapa.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. [ToB3uk, 4. C. Iloxapuas Taktuka.M. : 3A0 «CIIEUTEXHUKA», 2004. 416 c
2. Kinmumymns, H. I'., Kononos, B. M. Tymenne noxapoB B 3JaHUSAX NOBBIIICHHON 3Ta)XHO-
ctu. M. : Crpoitmzgar, 1983.104 c.

3. PekoMeHmanuy IO TYLIIEHUIO ITOXKApOB B 3/IaHUSX IOBBIIMIEHHOW J3TaAXKHOCTU. M. :
BHUMUIIO, 1986.
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XAPAKTEPUCTHUKA NPEANPUATAN NMUIIEBOM
IMPOMBINIEHHOCTH, TPUMEHSIOIIUX XOJIOJIUJIbHBIE
YCTAHOBKH C AMMHUAKOM, C TOUYKH 3PEHUS
MOTEHIIMAJTBHOM OITACHOCTH

Mynep A.H. (Th-2-12)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl [Ibu3UC Knumentu A.1O.
Bosrorpaackuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oaunnou cmamuve pacemampuearomcs XONOOUIbHBLE ycmaHo6Ku ¢ amMmuaKkom, npumense-
Mmbvle 6 numeeoﬁ NPOMbIUTIEHROCMU, UX 3HAYUMOCMb, OCHOBHblE NPUYUHDbL CZGCZPMIZ, B0O3MOIHCHbLE
nocireocmeus u Mepbl bezonacrocmu.

Knroueswie cnosa: ammuax, asapuu Ha XONOOUTbHBLL ycmaHo8Kax, 63psle, noacap.

[TumeBas MPOMBINIIEHHOCTD SBJISIETCS OJHOM M3 KPYIHEWIIMX OTpacieil Ha-
poaHoro xo3siiictBa. Ee riaBHOM 3amaueil sBISIETCS YAOBJIETBOPEHHUE MOTPEOHO-
CTeH JII0JIel B MUILEBBIX MPOAYKTAaX BHICOKOTO KauecTBa U pa3HOOOpPA3HOTO accop-
tuMeHTa. [Ipr MaccoBOM MPOM3BOJICTBE MHUIIEBLIX M3ACIUI pelIaromas poib Ipu-
HAJJICKUT TEXHOJIOTHYECKOMY IMPOIIECCY: 3aroToBKa, XpaHeHHe, nepepaboTka He-
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O00XOJUMBIX JUIsl XpaHeHUs! 1oy(haOpUKaTOB U TOTOBBIX MPOAYKTOB. BonbIMHCT-
BO XOJOJMJIBHBIX YCTAHOBOK, SKCILUTYyaTUPYEMbIX B MUIIEBON MPOMBIIUICHHOCTH,
UCIIOJIb3YIOT aMMHUaK. AMMHAaK - 3TO ajJbT€PHATUBHBIN XJaJareHT JJjs HOBBIX U
CYLIECTBYIOLIMX CHCTEM OXJAXKIEHUS W BO3IYIIHOIO KOHIUIMOHUpOBaHUS [2].
[upokoe npuMeHeHHEe aMMHUaKa BO MHOI'OM OOYCIJIaBJIMBAETCs €ro TepMOAMHAMU-
YEeCKUMHU XapaKTepUCTUKAMH, MO3BOJSIOMMUME nony4aTh Beicokuid KIIJ[ B xomo-
JIWIBHBIX YCTAaHOBKAaX: sHEpreTuyeckas 3p(HEeKTUBHOCTh XOJOAMIBHOIO LIMKJIAa Ha
aMMuake Bblle, 4yeM y ppeonoB Ha 20-50%. Ho, Hapsny ¢ 1OCTOMHCTBaMU, y 3TO-
ro XJaJlareHTa €CTh U CYLIECTBEHHbIE HENOCTAaTKU: 1. 001agaeT BHICOKOM TOKCHY-
HOCTbIO; 2. B3pBIBOOIACEH; 3. UMEET BBICOKYIO TeMIIepaTypy HarHeTaHus MpHU CxKa-

THHU B XOJIOANJIBHBIX KOMHpCCCOan.
Taonuma 1 - Tokcnueckue CBOIICTBAa aMMHAaKa

[Topaxatoniast Tokcono3za Cyop 200 mr/m3
Bpems mopaxaroniero Bo3IeHCTBHS, tiop 6u
CwMmepTenbHas Tokc0103a, Covepr 3500 mr/m3
Bpewms nopaxaromero Bo3eUCTBUA trop 0,54

AMMUAK OKa3bIBAE€T CUJIBHOE Pa3/Ipa)karollle JACHCTBUE HA KOXKY M CIU3UCTHIC
000JI0YKH; MPOHUKAsI CKBO3bh HUX, OH BHa4ayie BO30YKIAET, a 3aTEM YTHETAeT UyB-
CTBUTEJIbHBIC HEPBHBIE OKOHYAHUSI, SIBJISSICH TUITMYHBIM MPE/ICTaBUTETIEM O0JIEBBIX
aHecTeTUKOB. CHUIIbHEE BCEr0 aMMHUAK JIEMCTBYET HA CIM3HUCTHIE: BIBIXaHUE €r0
KOHIICHTPUPOBAHHBIX MApPOB BBI3BIBACT YIYIIIbE, Kalleib, JXIy4yl0 O0Jb B JbIXa-
TEJBHBIX MYTAX U TOpJie, CUIIBHOE pa3pakeHUue U OTEK CIM3UCTHIX 000JI0UYEK Tpa-
X€UW W TOpPTaHH, CMa3M TOJIOCOBOM IIEIW; OTPABIECHHE PACTBOPOM aMMHUaKa IpHU
MpuéMe €ro BHYTPh XapaKTepHU3YyeTcs, KpOME MOPAXKEHUS IMOJOCTU PTa, BXOJa B
rOpTaHb U TJIOTKU, XUMUYECKUMH oxkoramu numieBoja u JKKT, uro conpoBoxkaa-
€TCS MOHOCOM M PBOTOM, MHOTZIa KpoBaBol. OcTpoe OTpaBieHUE aMMHAKOM BbI-
3bIBAET CHJIbHOE MOPAXKEHUE KETYAOUHO-KUIIIEYHOTO TPAKTa, HO MHOTJIA B TEUEHHUE
HECKOJIBKUX YaCOB HACTYIAET CMEPTh OT OCTPOro OT€Ka ropranu. Kommpeccuon-
HBIE€ XOJIOJIWJIBHBIE MAIIUHbBI, KOTOPbIE COCTOSIT U3 CIECAYIOIIMX OCHOBHBIX Y3JIOB:
KOMITpECCOpa, KOHJEHCATOpa BO3IYILIHOIO OXJIAXICHHS, TEPMOPETYIUPYIOIIETO
BeHTwIs (TPB) u ucnapurens. XojioauiapHas MalinHa, KpOMe TIEPEUUCICHHBIX OC-
HOBHBIX YacTel, uMeeT mpuOOphl aBTOMATUKH, (UIBTPHI, OCYIIUTEIH, TEMI000-
MEHHUKU U T.N. [IpU M3ydeHUHU HECUACTHBIX CIy4aeB C aMMHUAKOM CTaHOBUTCSA SiC-
HO, UTO BpEJ 3I0POBbBIO MOJIYUYAIOT JIMIIb T€, KTO HAXOAWICS B HEMOCPEACTBEHHOU
0JIM30CTH OT UCTOYHMKA yTeuku. Kak mpaBuiio, 3To - 00CTyKMBAOIIHNI ITepCcoHal.
AMMMaK SBJISETCS TOPIOYUM Ta30M U MPHU €r0 CropaHuu (C BO3IYXOM MM KHCIIO-
POJIOM) BHYTPH 3aMKHYTOr0 00beMa (000pyA0BaHUS WM TIOMEIIEHHUS ), TaBICHUE
MOXET TOBBICUTBCS B 6 pa3, BhI3BaB paspylleHUE 00OpYAOBaHUS WU 3JaHUS U
yAapHYIO0 BOJIHY OT PACUIMPEHHMs CXKAThIX MPOAYKTOB cropaHus. OCHOBHBIE MpHU-
YUHBI BO3MOKHOU aBapuu Ha AXY caenyromue [1]:

1. Pasrepmeruzaiuss o0opyaoBaHus, TPyOONpoBOAOB. Bo3MOXHBIE NPUYMHBL:
Koppo3usi, ociabiaeHue (GaHIEBbIX COSAUHEHUM WM HEMpaBWIbHAS MX 3aTSKKa,
WCIIOJIb30BaHUE HEMOAXOIAIINX MaTepUaIoB B KaueCTBE CAJIbHUKOBBIX HAaOUBOK,
BBIXOJ M3 CTPOSl OTACIBHBIX JABMXKYIIUXCS 4YAaCTEH 3aMOPHON WIIM MPEeaOXpaHU-
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TEeIBLHON apMaTyphl, BUOpamus, AedeKThl MaTepuaia, o0opyaoBaHus, TPyOOIpo-
BOJIOB, TTPOKJIaoK. OMBIT 3KCIUTyaTalliy MOKAa3bIBAET, YTO UMEIOT MECTO MPOITyC-
K B CaJbHUKOBBIC YIUIOTHEHHS 3allOpHOM apMmaTrypbl, 4epe3 oOpa3zyromuecs B
nporiecce paboThl HEIUIOTHOCTH B MPOKJIaaKax (DJIaHIIEBBIX COSAWHEHUN arapa-
TOB U TpyOOIIPOBOOB.

2. B3peiBBI TIpu paboTe KOMIIPECCOPOB MOTYT MPOUCXOJUTH BCIICACTBUE IMPEBBI-
IIEHUS JIABJICHHS C)KATOTO BO3/yXa, a TAaK)KE M3-3a MOBBIIIEHUS €T0 TeMIIepaTyphl
MIPU COKaTHH, 00pa30BaHMs B3PHIBOOMACHBIX CMECEH U3 KUCIOpOa BO3ayXa U JIeT-
KHX TPOJYKTOB Pa3JIOKEHHS CMa304HbIX Macesn. OOyCIOBJICHHBIE dTUMH MPUYHU-
HaMH B3pPbIBbI BO3HHUKAIOT MPU HAPYIIECHUSIX TpeOOBaHUN 0€30MacHOCTH MO YXOIY,
00CITy>)KMBaHHIO M DKCIUTyaTallMk KoMrpeccopoB. OHU MPUBOIAT K pa3pylICHHUIO,
KaK caMOro KOMITpeccopa, Tak M 3/JaHusl, B KOTOPOM OH PAaCIIOJIOKEH, a TaKkKe K
TpaBMaM C TSKEJIBIMU TTOCJICICTBUSMH.

3. [Ipu BbICOKOM TemmepaType CMa304HbI€ Macja YaCTUYHO HUCIAPSAIOTCA, a MPHU
W3JIMIIHE OOWJIBHOM CMa3Ke PacHbUISIOTCS B BUE TyMaHa, KOTOPBIM TaKKe MOXKET
00pa3oBaTh B3pHIBOOMACHYIO CMECh C BO3JYXOM IpU cojiepkaHuu B HeM 6-11 %
MacisiHbIX mapoB. Takas cmech B3pbiBaeTcs npu temmeparype 200°C, xortopas
BO3HHMKAET MPHU CXKAaTUM BO3ayxa 10 naBieHus okoio 0,4 MIla. Xorenock Obl mpu-
BECTH MPUMEPHI aBapHil HA TAKUX MPEANPUATUIX (TabnuIa 2).

4. be3zornacHoe HCTOJIB30BAHME aMMHUaKa YCIICIIHO PEIIAIOTCS 32 CUET: UCIIOIb30-
BaHMS COBPEMEHHBIX CHCTEM C MUHHUMAJIbHOM 3alpaBKOM; UCIOJIb30BAHUS CUCTEM
MIPOMEKYTOUYHOTO OXJIAXKACHUS, HCIOJIb30BaHUSI CUCTEM aBTOMATUKH U TIPEay-
MIPEXKACHUS; BEHTUWIALMS MAIIMHHBIX OTACJCHUN; O0ydeHue U cepTuduKaIus nep-
COHaJa.

Tabnuua 2 - [Ipumepsl aBapUiHBIX CUTYyallMi Ha IPEANPUITUIX, IPUMEHSIIOIINUX XOJIOAUIbHbIE
YCTaHOBKHM C aMMHAaKOM

Kommuect-
Mecto aBapuu,
BO TOCTpa-
NIPEAIPUATHE, HA
Kpatkoe onncanue [Ipynunnb! aBapun JlaB-
KOTOPOM IPOU30IIIa
IIMX/TIOTU0
aBapus.
111170.4
08.07.2003 OAO 4/0
N Bribpoc 150 kr am-
«JIroOuHCKH MO-
. MHuaka u3 Hepabo- OTpBIB KPBIIKH
JIOYHO-KOHCEPBHBIH N
TaromeH eMKOCTH
KOMOMHAT
22.07.2003 Turue- Paspymienne nuneii- 3/0
BOI KOMOMHAT «YC- HOI'O PECUBEPA C BbI- B3pbIB aMmMuayHOro KOHTEHHEpPa B
CypHUICKH TTpo- opocom 1200 kr am- KOMIIPECCOPHOM 1I€X€
JTYKT» MHaKa
5.08.2003 OO0 Bri6poc 50 kr am- BbIxon u3 cTposi METaNInYECKOro KO- 0/0
«Xomoay MHaKa M3 UCTIApUTEIs KyXxa TpyOHOr0 MCHApHUTENs
06.09.2005 OAO Bribpoc 100 kr am- 2/0
Hecobumoienne npaBuil TeXHUKU 0e30-
«KanuHuHTpaacKoro MHaKa U3 CHCTEMBI
MACHOCTH TIPH PEMOHTE Hacoca
MSICOKOMOHHATa TpyOOIIPOBOIOB
®dypa, JOCTaBUBIIASI TPY3 HA 3aBO 1/1
03.05.2006 OAO VP8, X 124 -
M Pa3pbIB TpyOONpoBO- | pa3BOpauMBasCh HE BIHCANACH B pa3-
«MUKOSHOBCKHUM
na, Beiopoc 100 kr BOpPOT Ha TEPPUTOPUH 3aBOJIA U KPBI-
MsicornepepadaTsi- 9 N N
N amMMHuaKa 1Ieit 3aena CTolKy, Ha KOTOPOi Kpe-
BAIOIIUIT 3aBOI»
MUJICS TPYOOITPOBOT
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be3onacHoe wMcnosnb30BaHME aMMMaKa YCIIEHIHO PEIIAIOTCS 3a CUET: UCIOJIb-
30BaHUS COBPEMEHHBIX CUCTEM C MUHUMAaJIbHOM 3alpaBKO; UCIIOIb30BaHUS CHUC-
TEM MPOMEKYTOYHOTO OXJIAXKICHUS; UCIOJIb30BAHUS CUCTEM aBTOMATHUKH U Tpe-
OYNPEXKICHHS; BEHTUWISLMS MAIlMHHBIX OTIEJEeHUH; 00yueHue u cepTuduKaims
nepconana. Kpome Toro, Ha Takux NpeANpUSTHSIX JOKHBI ObITh pa3pabOTaHbl
IJIaHbl MEPONPUITHI MO JOKAIM3ALUU U JMKBUJALUU YPE3BbIYAHHBIX CUTYAlUH,
JOJKEH OBbITh pa3paboTaH MOPSAOK O0OecreYeHHs MOCTOSTHHOW FOTOBHOCTH CHJI U
CPEIICTB K JIOKAIM3allMK U JMKBUAAIIMU MOCIEICTBUNA aBapuil Ha oObEeKTe U JOJI-
’KEH OBITh ONPEEIIEH NOPAIOK AEHCTBUM 00CTYKUBAIOLIETO NIEPCOHAA B Cllydae
aBapuiHOW cuTyauuu [3].

BUBJIUOTIPA®UYECKUAMN CIIUCOK:

1. Jexmapanus 0€30MacHOCTH aMMHUAYHOU X0JI0amIbHON yecTaHOBKH OAO «VY dpamon3aBoay,
1998. 96 c.

2. CanoxuukoB B.b. Hcrnonp3oBanne amMuaka B X0JIOIUIbHOM oTpaciu Poccuu: mpo0iie-
Mbl 1 iepcnektuBsl. «FOHWUJO B Poccum» Ne 1.

3. AHamu3 TMOXXapHOH OIMAcHOCTH TEXHOJIOTHYECKOTO Tpolecca. Pexum pocryma:
http://www.retbzd.ru/viewreferat-1600-10.html.

VIIK 669:699.81
AHAJIN3 METAJLTYPTUHUECKUX HPEJNPUSATHI KAK
B3PBIBOITIOKAPOOITACHBIX OBBEKTOB

SAxosenuyk H.H. (IIb-1-13)
Hayunslii pykoBoautens — 3aB. kadenpoit [1bu34YC Texymun /1.B.
Bousrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoii cmamve paccmampusaromcs memaniypeuueckue npeonpusmus Kaxk 63puleono-
HCapoonacHvle 0OveKmbl.

Knrouesvie cnosa: memannypaus, memaniypauueckuti 34600, agapusl, noxcap, 83pbls.

Pa3ButHe cOBpeMEHHOro 00ILIECTBAa HEMBICIMMO O€3 HCII0JIb30BaHUS B HAPOJI-
HOM XO3SMCTBE METAJUIOB U UX CIUIAaBOB. MeTasul PUMEHSAIOT B Pa3HbIX OTPACIAX
IIPOMBILUJIEHHOCTHU B TaKUX KakK, sJIEPHOU MPOMBILIJIEHHOCTH, B MAILIMHOCTPOECHUH,
B ITPAXKIAHCKOM, B IIPOMBIIIIJIEHHOM CTPOUTENBCTBE, HA KEJIE3HOAOPOKHOM TpPaHC-
IIOpTE U JIp.

Baxxneiimei oTpacibio IPOMBIIUIEHHOCTH, OJarofapsi KOTOpoi 4el0BEYECTBO
MMEET BO3MOXKHOCTh UCIOJIb30BaTh METAJUI U U3MEHATH €r0 CBOKWCTBA, ITPOU3BOIS
pa3JIMYHBIE CILIABbl - 3TO MeTaUTyprus. OHa AENUTCS Ha J1Ba HAIIPABJICHHUS 10 BU-
JaM TOJIy4aeMbIX U 00pabaTbIBa€MbIX METAJNIOB: U€pHasl U IIBETHASI METAJLIYprusl.
UepHas MeTajuryprust IpOU3BOAUT CIUIABBI U U3JEIUsl Ha OCHOBE kenesa. L{BeTHas
METAJULYpIrusl 3aHUMAETCS BBIIUIABKOM CIUIAaBOB M M3rOTABJIMBACT U3JEIIUA U3 LBET-
HBIX MeTaJI0B. IIpu nmpous3BoACTBE MeTalllla IPOU3BOIATCS CIEAYIOLINE TEXHOJIO-
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TMYECKHE OINEpaldH: COPTUPOBKA IMIUXTHI, IUIABKA METala JO HYKHBIX MapoK
CTaJIU, pa3juBKa U OXJIAXKICHHUE, pacKaTKa B HY>KHbIH TPO(UIIb.

Heo0xonuMo OTMETUTh, YTO METAIypruyecKue MpeAnpUsTHs SBISIOTCS TO-
TEHIMAJIBHO OMACHBIMU O0BbEKTaMU. Tak Kak Ha 3TUX MPEANPUATUAX XPAHITCS U
HCIIOJIB3YIOTCSl B TEXHOJIOTHUYECKOM IPOLECCE B3PHIBOOINIACHBIE BEIIECTBA, & TAKKE
BpeAHbIE, KOTOPbIE NMaryOHO BIUAIOT Ha yesioBeka. K HUM MOXHO OTHECTH: KUCIIO-
PO, a30THYIO KHCIIOTY, a30T, JOMEHHOM Ia3, BOAY, a30TUCTYIO KHCJIOTY U Ap. [1].

Mertamnyprusi B HacTosILIEE BpeMsl SBIIIETCSI OCHOBHBIM NOTPEOUTENEM KHCIIO-
poia, KOTOPBIM MPUMEHSIETCA B IPOLIECCE MPOU3BOJACTBA cTanu. [[ns cBapku u
PE3KM METAJUIOB MCIOJIB3YIOT MIPONaH, KpakHE SI0BUTOE U B3PBIBOOIIACHOE Bellle-
cTBO. {1 yenoBeka OKa3bIBAET BPEAHOE BO3JAECHCTBHE HA LIEHTPAIbHYIO HEPBHYIO
cuctemy. [Ipu HecoOmOneHHUST TEXHUKU O€30MAaCHOCTH SKUAKUN IPOMaH MOXKET
MoNacTh Ha KOXY, BbI3bIBasi oOMopokeHue. [Ipu TpaBieHUH U pa3AeieHud MeTall-
JIOB MMPUMEHSIOT a30TUCTYI0 KUCIOTY, KOTOpask BPEAHO BIUSET HA OPTaHU3M YENO-
BEKAa, BBI3bIBAET PE3b B II1a3aX, KaIll€Jlb, BO3MOXKEH OTEK JIETKUX. JlJIs 3a1IUThI Op-
raHOB JIbIXaHUs MPUMEHSAIOT (QUIBTPYIONIUE MPOTUBOTA3bl. XPAHUTCS B CTEKJIISH-
HBIX OyTBUJIKax, 00YKaX, B COCyAax M IIUCTEPHAX, U3TOTOBJICHHBIE U3 HEpP)KaBEIO-
mel crany npu temmeparype He 6onee +40°C. Ilpu HempaBUILHOM XpaHESHHH U
TPAHCIIOPTUPOBKE 3TUX OMACHBIX BEUIECTB MOT'YT BO3HHMKATh B3pbIBbl. K HUM OT-
HOCST B3pBIBbI TP KOHTAKTE PACIUIABIEHHOIO METAJIA M IIUIAKa C BOAOW, B3PbIBbI
ra3a M nbUJIEBO3AYLIHBIX CMECEN, a TAKKE MOPOIIKOB METAJIOB U CILIABOB [2].

BrIcokast BEpOSATHOCTh BOSHUKHOBEHHUSI B3PbIBA CYIIECTBYET BO BCEX OCHOBHBIX
METAJUTYPruYecKuX 1exax. B JoMeEHHOM NpOW3BOACTBE OMACEH KOHTAKT PacIliaB-
JIEHHOT'O METaJula M IIJaKa ¢ BOJOW. B mpoKaTHOM MPOU3BOICTBE MOTYT IIPOUCXO-
JUTh B3PBIBBI [IAPOB CMA30YHBIX MaTEpUaIoB. B cTanenaaBUIbHOM MPOU3BOACTBE
MOKapHasi OMACHOCTh 3aKJII0YAETCs], B HAJTUYUK OOJIBIIOr0 KOJIMYECTBA KaOEeIbHBIX
KOMMYHMKAIINI, MAacJIONOIBaJIOB U MAaclO-TOHHENENH. B KOKCOXMMUYECKOM ITPOU3-
BOJCTBE MMEETCA JIETKO BOCIUIAMEHSIOIIMICA KOKCOBBIA ra3. B MmeTtamrypruue-
CKHX LI€XaX B3PbIB MOKET BOBHUKHYTbH M3-3a MTONAJaHNs IIUIAKA HA BIAXKHBIE MOJI,
MaTepualbl LI KOHCTPYKIUH.

B MapTeHOBCKHX LI€XaxX OMAaCHOCTh NMPEACTABISAECT INPOHUKHOBEHUE BOABI B
II€YM BMECTE C IIMXTOBBIMU MaT€pHUaJlaMH B BUJIE OTJEIbHBIX KYCKOB JIbJa U CHETA
[3]. IlpuMepoM TaHHBIX CUTyallUi CIIYKUT aBapysi Ha METaJUIypru4ecKOM 3aBOJIE
«Kpacubiii OkTs10pb» TOpona Bonrorpana. B cranennaBuibHOM 1ieXe€ B KOBII C
pacIIaBJIEHHBIM METAJUIOM IToNaja BOJAa, U3-3a 4ero mpowusolien rugpoynap. Ilo-
CTpaJaJIid JIBa YE€JIOBEKAa — KPAHOBIIMK M PA3JIUBIIMK MeTauia. PaznuBmiuk me-
Tajula TOJIyYuJ TPAaBMbI CPEAHEN CTEIIEHU TAKECTH, KPAHOBUIMK — B KpaWHE Ts-
xenoM coctossHuu. Taxke B 2007r. aBapusi Bo3HUKIA B «HuKHECEpruHCKOM Me-
TU3HO-METAJUIYPTHYECKOM 3aBOJE», KOrJa Ha JOYyrOBOW CTAJICIUIABUIIBHOM IE4YU
MPOU30IIEN B3pbIB. [IpUUMHON MOCHYKWUJI CIMB METAJUIa M3 IYyrOBOM INEYu MpHU
pasrepMeTH3aluyd CUCTEMBI BOJSHOTO OXJIAXKAEHHUS NIEYH, IPU ATOM IOCTpagano 8
yesioBeK (7 TpaBMUPOBAHO, a OJIUH — MOTHUO).

Jlnist uzberanust moJOOHBIX CUTyallui HY>KHO COOJIIOJIaTh MpaBUjia MOKapHOM
0e30MacHOCTH, TEXHUKU O€30MacCHOCTU. A TakKe HE JIONMyCKaTh: PU3NYECKUUN H3-
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HOC TEXHOJIOTMYECKOT0 OO0OpYyNOBaHUS; HECBOEBPEMEHHOE M HEKAYECTBEHHOE
MPOBEJICHUE KAMUTAJIBHOTO M TEKYIIEro peMOHTa 00OpyIOBaHHUA, 3JaHUN U CO-
OpPYKE€HMI; JKCIUTyaTalusi o0OpyAOBaHHS C OTPAOOTaHHBIM HOPMATHUBHBIM CpO-
KOM; IPUMEHEHNE HECOBEPIICHHBIX TEXHOJIOTU;

BUBJIUOTIPA®UYECKUN CIIMCOK

1. Benenkwuii, C.1. Pacckaszsl 0 meramtax / C.1. Beneuxuii. M.: Metamnyprus, 1985. 240 c.

2. ®enopos, A. M. Texuuka mononexu / A. M. ®enopos // Hayunsiit sxxypran LK BJIKCM.
1944. Ne 9. C 2-6.

3. becuactHoB, M. B. IlpomblllieHHbIE B3pBIBBI: OIlEHKAa W mpenynpexiaeHue / M. B.
Becuactnos. M.: Xumus, 1991. 432 c.

181



JHEPI'OCHABXEHHUE U TEIIVIOTEXHUKA

VIIK 621.43
PA3PABOTKA ABTOHOMHOM CUCTEMBI SHEPTOCHABKEHMS C
KACKAJIHBIM JIUCKOBBIM JIBUT'ATEJIEM

benoycos C.C. (MM-301m)
Hayunslii pykoBoauTens — K.T.H., foi1. kapeapsl JIBC Cropueyc 1O. B.
Jlyranckuyi yausepcutet um. B. Jlans

Paccmompena asmonomnas cucmema snepeocHabdicenus ¢ KACKAOHbIM OUCKOBbIM 08U2A-
menem. IIpeocmasnensvt npunyunsl pabomsl KACKAOHO20 OUCKOBO20 08U2AMENS U €20 Npeum)y-
wecmea Hao NOPUIHEBLIMU U BOTHOBLIMU O8USAMENIMU.

Knrouesvie crnosa: snepeocnaboicenue, Kackaonvie 0OMeHHUKU 0A8leHUs, KACKAOHbIU OUCKO-
8blil dsuecamenv, 3pexmusHocmo.

[TonyuuBiire HaubobIIEE PACHPOCTPAHEHUE B MOOMIIBHBIX CUCTEMAX YHEPrO-
cHaOxxenust nopiiHeBble JIBC mpakTtuuecku ucuepnaiv pe3epB 3HAYUTEIBHOTO
yAy4YIlIeHUs TMOKa3aTeJed yIeabHONM MOIIHOCTH U TOIUIMBHOM SKOHOMHYHOCTH.
Kpome Toro, Hamuuue GOJIBIIOTO YUCHIA MPEIU3UOHHBIX JIeTajeH, CIOKHBIX CHUC-
TE€M M arperatoB 00yCJIaBIMBAET BHICOKYIO CTOMMOCTh MX MPOU3BOJICTBA U 00CITY-
xuBaHus. CyliecTByromas TEHACHIUS YJIy4YIIEHUS MaccorabapuUTHBIX IMOKa3aTe-
JieH, Hapsy C BBICOKUMH TPeOOBaHUSIMH K TOTUIMBHOM YKOHOMHUYHOCTH, SKOJIOTH-
YEeCKOM 1 MOoKapHOM 6€30MacHOCTH UCIOIb3YEMbIX B OTPACIH JBUTATENICH Mpeao-
npenaesnseT moTpeOHOCTh MOMCKAa CBEPXKOMIAKTHBIX U MPOCTHIX MO KOHCTPYKIUHU
YCTPOICTB, pabOTaIOIMKNX Ha Pa3IUYHBIX BUAAX YIJI€BOJOPOJHOTO TOIUIMBA, B TOM
quclie IPUPOTHOM ra3e ¢ HEBBICOKOM CTENEHBIO OUUCTKHU.

HoBpiM HampaBiieHHEM pa3BUTHs TEIUIOBBIX MAIlMH HIMPOKOTO Ha3HAUYECHMS
SBJISIETCS McTojib3oBanue BOMHOBBIX (BOJI) nnu xackagueix (KOJ[) oOMeHHUKOB
JaBJI€HUS] B KaYeCTBE OCHOBHOI'O WJIM JIOMOJIHUTEIBHOTO arperara CxaTus BO3-
nyuHoro 3apsiaa [1, 2]. B oOMeHHHMKax JaBiieHUs] OCYIIECTBIISIETCS MMPSMOE TPE00-
pa30BaHUE PHEPTUU PACIIUPSAIOIIMXCS Fa30B B PACHOIAraeMyl0 YHEPTHUI0 CXKATOTO
BO3/lyXa B MIPOLECCE HEMOCPEJICTBEHHOTO KOHTaKTa MEXAY COKUMAIOUIEH M CXKU-
MaeMol cpenamu. [lepBas ycneniHas nonbITKa TPUMEHEHUS] BOJTHOBOTO OOMEHHU-
Ka B KadyecTBE MEPBOM cTyrmeHu cxkaTusi Obuia ocymectieHa Claud Seippel u3
koMmranuu Brown Bovery B lIBeiinapuu Ha razorypounnom nsuratene (I'T) no-
koMoTHBa. B Havane 60-x rogoB B komnanuu Ruston-Hornsby nox pykoBoacTtBom
Pona Ilupcona Obuta co3aHa v MCHbITaHA BOJIHOBasl poTopHas TypOuna (BPT) B
JUCKOBOM DPOTOpPE KOTOPOrO CHHMpAJIEBUIHBIE KaHAJIbl OJHOBPEMEHHO CITY>KUJIU
KaMepaMu CTOpaHus il CMECU BO3ayXa U kepocuHa. B Hauane 2000-x rogoB psij
M3BECTHBIX MCCIIEIOBATENbCKUX HEeHTpoB Takux Kak NASA, Rolls-Royce, Indiana
University, Purdue University Indianapolis, xommanuss ABB, Michigan State
Universti Bo300HOBUIM MHTepec K uHTerpupoBanuto BOJ| paznuunoit koHUry-
paunu B MuHu 1 Mukpo I'T/] [3.4].



B 2005 rony ydenble MHUUYHMraHCKOrO YHHUBEPCUTETA IOJ PYKOBOJICTBOM
H.Mronnepa mpucTynuiau K pa3pabOTKe HOBOTO JUCKOBOIO JBUTaTeNsl Ha 0Oaze
BO/I. be3yciioBHBIM MPeMMYILIECTBOM BOJHOBOTO AucKoBoro asuratens (BZJ[) mo
OTHOILLIEHHIO K U3BECTHBIM TEILJIOBBIM JIBUTATENSAM SIBISETCS KOMIAKTHOCTh U MPO-
crora. BMecTe ¢ TeM peanuzanus BBICOKOM SKOHOMUYHOCTH, B paMKax 3asiBI€HHON
KoHcTpyKTOopamu B/I/] npencrasiisieTcs BecbMa HE IIPOCTOM 3a1a4eil.

Hapsiny ¢ oTMedeHHBIMH OCOOEHHOCTSIMU BOJHOBBIX MPOLIECCOB OTIpaHUYU-
TeIbHBIMU (pakTopamu pabouero umkina BJIJ] sBiIsAIOTCS: HEBBICOKAash CTENEHb
MIPEeIBAPUTETILHOTO CKATHUSL CBEXKET0 3apsa (MPeAnoI0oKUTETbHO MeHee 2,5); 3Ha-
YUTEJIbHbIE MOTEPH 3aTOIUICHUS PEAKTUBHBIX CTPYH B BUAY BBICOKMX (HAaIKPUTHU-
YEeCKUX) MepenajoB AaBiIeHU B PEaKTUBHBIX COIIAX; HEJOMCIOIb30BAHUE paJI-
albHOM COCTAaBIIAIOUIEH CKOPOCTH PEAKTHBHBIX CTPYW. 3HAUMTENIBHBIM CKAdYEK
YIIyUIIEHUs [M0Ka3aTeJIed S HEPreTUUYECKUX MAIIMH Pa3JIMYHOr0 Ha3HAYEHUS MOKET
OBITH TOCTUTHYT MPUMEHEHHUEM KacKaJHOro 0OMEHa JaBJICHHUEM ISl CKaTHsl ra3o-
BO3JYIIHBIX CpeJl B paboyeM LUKIJIE YCTAaHOBKU. DHepreTuueckas 3p(HeKTUBHOCTh
KO/l peanuzyeTcss B 3HAUUTEIBHOM IPEBBINIEHUN pacxoJa CKUMAEMOro BO31yXa
OTHOCHUTEIBHO CKUMAIOIIEH Cpelibl, TeM B OOJIbILIEH CTENIEHH, YEM BBILIE TEMIIepa-
Typa nocjenHen. JlJaHHOE CBOMCTBO «YMHOMXKEHHUSL PACX0/a» PACKPBIBAET MEPCIICK-
TUBY co3nanus Ha 6a3ze KO/l mpuHIMNMANIBHO HOBBIX YCTPOMCTB TEIIONpeodpa-
3YIOIMX MAaIlMH MIKUPOKOTo HazHadyeHus [1, 2, 5]. B naubonbieil crernenu NoTeH-
nuan KOJ[ moxer ObITh peanu3oBaH B paboueM ILMKIE KacKaJHOro JMCKOBOTO
nsuratens (KJI/) peaktuBHoro Bpamenust (puc. 1.).

Puc.1. KackanHblli TUCKOBBIN JBUTATENb PEAKTUBHOTO BpALlCHUS

Wnest ucnons3oBanusg KO/l B kauecTBe 0a30BOr0O arperara JBUIaTels 3aKIIIO-
yaeTcsi B BO3MoxHOcTH noBbiiieHust KIIJ[ npeobpa3oBanust sHepruu ropsuux ra-
30B B pacrnosiaraeMyro paboTy C)KMMaeMOro 3apsja U CHWKEHUS MOTepb Ipeodpa-
30BaHUS PHEPrUU PACIIUPSIOMIUXCS TMPOJYKTOB CTOpaHMs B MOJE3HYIO paboTy
KpyTsIIEero MoMeHTa asurareiiss. OCHOBHOE CKaTHE CBEXKETO 3apsiia OCYLIECTBIIA-
€TCs 3a CYET PEKYIIEPATUBHOIO MCIIOJIb30BAHUs DHEPIUU PACILIUPSIOLIUXCS I'a30B B
IpOLECCE KACKAJHOTO MaccOOOMEHa MEX1y CMEXHBIMU slYEHKaMM y4acTKOB CKa-
TUS U paciuupenus. JJaHHblil npoiecc o0ecrneurnBaeT BO3MOKHOCTh CYIIECTBEHHO-
ro TOBBIIIEHUSI CTETNEHH MPEeABAPUTENBHOIO CHKATHUS 3apslia, YTO CIOCOOCTBYET
yBenuueHuto Tepmuueckoro KIT/ nukna. B KJIJ[ ucteuenue Gosblieit yacTu pe-
aKTUBHBIX CTPYH ocyllecTBiseTcss He B aTMocdepy, kak B BJI/I, a B maccooOmeH-
HblE KaHaibl ctaTopa. CHIKEHUE NEpenaoB AaBJICHUNW B PEAKTUBHBIX COILIAX 10
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MOJKPUTUYECKOTO YPOBHS COMPOBOXKIAETCS YMEHbBILIEHHEM MOTEPh 3aTOIJICHUS
ctpyu. [Ipu 3TOM OcTaTOuHast SHEPTUs PEAKTUBHOM CTPYH, HE MpPeoOpa3oBaHHAS B
paboty, He TepseTcs BIOJIHE, MOCKOIbKY IMOJIE3HO MCIOJIb3YETCS B BUJIE MOTOKO-
BOM cyOCTaHIIMM B MacCOOOMEHHBIX KaHajlaX, CIOCOOCTBYS JOIOJHHUTEIbHOMY
MOBBILICHUIO MPEIBAPUTEIBHOTO CXKATHUS 3apsifa 0e3 yBeIWYeHHUs KOJUYeCcTBa
MOJIBEICHHON TEIIOThl. biarogaps ToMy, 4TO TOIJTMBHO-BO3YIIIHAS CMECh B KOH-
1€ MpOoIEecca CXKATUA COCPEIOTAYMBAETCS B JIOKAJbHOM O0BEME CO CTOPOHBI UC-
TOYHHKA BOCIUIAMEHEHUS, YACTUYHO CMEIIMBAETCS C TOPSTYMMHU T'a3aMU U MOAOTrpe-
BAETCs CTEHKaMU UY€K, CO3/1al0TCs OJIarOMpPUATHBIE YCIOBUS J1JII CBOEBPEMEHHO-
ro cropanusi O€lHBIX TOIUIMB, B TOM YHCIE, MPUPOJHOTO METaHA C HEBBICOKOM
CTETNIEHBIO OYHCTKHU.

BoiBoabl. PazpaboTanHass KOHCTPYKLHS KaCKaJHOTO JBUTATENs] PEAKTUBHOIO
BpallleHUs], M0 CPAaBHEHUIO C CYIIECTBYIOIIMMH, oOnanaer 6onee BoicokuMm KIIJ]
BBH/1y MOBBIIICHUS MPEIBAPUTEIHLHOTO CKATHS TOIJIMBOBO3IYIIIHOW CMECH 32 CUET
PEKYNEPATUBHOTO HCIIOJIB30BAHUS DHEPTUU PACHIMPSIONIMXCA Ta30B B Ipolecce
KackagHoro maccooOMeHa. [lomyuaemoe B pe3ynbTaTe CHUXKEHUS TIOTEPhb 3aTOIIEe-
HUSl PEAKTUBHBIX CTPYH, a TaKKe€ UCIOJb30BAaHUE OCTATOUYHON SHEPTrUU PEAKTUB-
HBIX CTPYH ISl AOMOJHUTENIBHOTO CoKaThsi paboyelt cpeibl B siUeHKax, MO3BOJUT
YMEHBIIUTh HEMPOIYKTUBHBIN BHIOPOC ra30JMHAMUYECKON SHEPTHH TIOTOKA OTpa-
00TaBIIMX Ta30B B arMocdepy, TeM CaMbIX CIOCOOCTBYIO MOBBIIICHUIO YPOBHS
HKOJIOTUYHOCTH.
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B pabome npoananuzuposansvr 0ocmouncmea u HeOOCmMamKu 31eKmpoo08 CPABHeHUs OlU-
MenbHO20 0elCmeuUst Ha OCHO8e IIeKMPOIUMO8 (Hcuokux) u oumemaniuveckux (cyxux). [loxka-
3ambl NPeUMyecmed OUMemaniudeckKux 21eKmpoo08, UCCLe008aAHbl USMEHEHUSI 8 MeXHOI02UU
ux uzeomosnenus. Ilpeonosicena opucunanbHas MexHoON02Us U320MOBIeHUs OUMEMALIUYeCKUX
EKMPOO08 HA OCHOBE MUMAHA U MeOU NYMeM 8blCOKOBOLLMHOU UOHHOU UMNIAHMAYUU.

Knrouegvie cnoea: anekmpoovl cpagHenus, nomeHyuanl KOpposuu U 3auumol, MEeOHOCY1b-
Gamnvlii 21ekmpoo cpasHenus, medb — MUMAHOBbIU INEeKMPOO CPABHEHUS, BblCOKOBONbIMHAS
UOHHASL UMNIAHMAYUSL.

DNEeKTPOABl CPABHEHUS IIIUTEIBHOTO NEHCTBUS SIBISIOTCS AJIEMEHTAMHU DJICK-
TPOXMUMHYECKOHN 3alTUTHI MMOA3EMHBIX METAIUTUIECKIX COOPYKEHUH, TaKUX KakK Ta-
30IPOBOJIbI, HEPTETIPOBOIBI, BOJOMPOBOIBI, TEIJIOTPACCHI, MOA3EMHBIE pe3epBya-
PBI U T.I. U UCTIOJIB3YIOTCS JJIsE KOHTPOJIS MOTEHIIMATIOB TIOJI36MHBIX CTaIbHBIX CO-
OpY)KEHUH. DTH M3MEpPEHHsS MMEIOT OOJBIIOE 3HAYEHHWE IS MPAKTHUKU, TaK Kak
MOJIHOCTBIO DJIEKTPOXMMHYECKasl 3allluTa JOCTUTaeTcs B TOM cllydae, Korjaa 3a-
HIUIIAEMOE COOpPYKEHHE MOJIIPU30BAHO 0 OOpaTHMOro MOTEHIMaja aHOJHBIX
YYaCTKOB JIOKTBHBIX Tap. J{Jsi cTanm BenMunHa 3TOTO TOTEHIMANA, OTpeAeieHHAs
IMIUPUYECKUM TyTeM, coctaBisieT — 0,85B mo oTHOmIEHHWIO K HACBHIIICHHOMY
MeIHOCYIb(haTHOMY 3eKTpoay, Win — 0,53 B o cTaHJapTHOW BOJOPOAHON LIKaJe
[1]. B mpakTuke mMOJIEBBIX M3MEPEHMM HamOOJiee PacIpOCTPaHEHBI MEIHOCYJIb-
dartubie anexkTponabl cpaBHeHus: (MOC) paboTtaromue Ha OCHOBE OKUCIMTENBHO -
BOCCTaHOBUTEJIbHBIX PEAKIUNA C yYACTUEM METAJIIOB (Me/lb) U €€ COJIU — CyibdaTa
mean. MOC He ToaBepKeH MOJSPHU3AINHU, TO €CTh Yepe3 HEro MOKET OBITh MPO-
MyIIeH TOK, HO TIOTEHIHAI AJIeKTpoaa He m3MeHUTCs. MOC COCTOUT M3 METHOTO
CTEpKHsI, TIOMEIICHHOTO B BOJHBIA HACBHIIIEHHBIA PacTBOpP MEIHOTO KyIopoca
CuS04, KOTOpBIN OTAEISAETCS OT TPyHTa MMOPUCTOM Teperopoakoi (puc.l).

3

Puc.1. Mennslii 21€KTpoa CpaBHEHUS, T€:
1. Hunuuapudeckuil mosslit KOpIyc U3 AWdIeKTpUKa, 2. CTepKeHpb U3 uucToi Meau, 3. HachleHHsI pacTBop
CuS04, 4. Kpucramist CuSO4, 5. IIpobka u3 mopuctoro marepuana, 6. pyHT

PaCTBOp MCIHOT'O KYIIOpoCa IMpOoCAYMUBACTCA YCPC3 IMOPUCTYIO IICPECTOPOIAKY U
CMAaYHMBaCT €€ BHCIIHIOKO ITOBCPXHOCTD, CO3/1aBasd raJjbBaHUYCCKUM KOHTAKT MCIKOAY
MCIHBIM CTCPKXHCM U I'PYHTOM. I[J'ISI JAaHHOT'O 3JICKTpOOda CPpaBHCHHUA ITOCTOAHHAA
pasHuIla IMOTCHIMAJIA, BO3HUKAIOIIAA HA T'paHHUIC MCAb - H&CBII.HCHHBIIZ pPacTBOp
Cy.IIB(l)aTa MEIHU, CPABHHUBACTCA C paBHHHCﬁ MMOTCHIMAJIA HA I'PAHUTIC 3allIUIIaCMOTO
CTAJIBHOT'O COOPYKCHUA MU OKPYIKAIOMICTO JJICKTPOJIUTA T'PYHTA C IIOMOIIIBIO IIPH-
60pOB. HCI[OCTaTKI/I TAKOI'0O JJICKTPOJda TPYAHOIIPCOIOINMBI, TAdK KAK 3aJIOKCHBI B
Ca-MOM IIPHUHIOUIIC €TO pa6OTBIZ HCO6XOI[I/IMOCTI/I TaJIbBAHUYCCKOI'O KOHTAaKTa MCXK-

185



Iy SJEKTPOJUTAMU HM3MEPUTENHHOIO 3JEKTPOoJia U TPyHTa, C OJHOM CTOPOHBI, U
Tpe-00BaHUEM IMOCTOSIHCTBA MOHHOI'O COCTaBa AJIEKTPOJIUTA JEKTPOAA, C JPYTrOu.
[ToaTOoMy Takue mpuOOpHI SABJISIOTCS MEPEHOCHBIMHU, C YAaCTHIM TEXHHYECKUM 00-
ciy)xuBaHueM. BmecTe ¢ TeM, ¢ pa3BUTHEM CHCTEM aBTOMATHUKHU U TEJIEMEXaHUKU B
YIPaBJIEHUHU MTapaMeTpaMu JIEKTPOXUMHUYECKOM 3alIUThI MOA3EMHBIX COOPYKEHUN
OT KOPpO3WH, BO3HUKJIA OCTpas HEOOXOJMMOCTh B CTAllMOHAPHBIX 3JIEKTPOJIAaxX
CpaBHEHMs JUIMTeNbHOro AeiicTBus. [losTomMy panbHeiiliee COBEpIICHCTBOBAHKE
MOC nouuio mo HampaBlI€HUIO YBEIUYEHHUS MX pecypca U HaJeXKHOCTHU 3a CUET
MIPUMEHEHUSI HOBBIX MaTEpUAIOB U KOHCTpYKUui. Hanpumep, B HacTosiiiee Bpems
B cranmoHapHbix MOC st obecrieueHuns ralbBaHM4eCKOro KOHTaKTa 3JIeKTPOIUTA
MO3C ¢ TpyHTOBBIM JJIEKTPOJIUTOM HCIOJB3YIOTCS MOHOOOMEHHBIE MEMOpaHBbI,
MPUMEHEHUE KOTOPBIX IMO3BOJUIO MUHHUMH3UPOBATH MOJIEKYJISAPHYIO MpPOHHUIIAE-
MOCTb Ha TPaHHUILIE ANEKTPOJIUT — IPYHT MPU COXPAHEHUH MOHHOM MPOBOJUMOCTH.
Pa3paboTanbl IByXKaMepHbIE 3JIEKTPO/Ibl, HAPYKHAsI KaMepa KOTOPBIX 3aroTHsIEeT-
csi OEHTOHHUTOM, KOTOPBII NpHU MPOHUKHOBEHHM BJIATd W3 TPYHTA pacuIupsieTcs,
UCKJII0Yasi B3aMMONPOHUK-HOBEHNE TPYHTOBOW BJIArv B AJIEKTPOJUT U 3IEKTPOIIH-
Ta B rpyHT. [Ipu 3TOM coxpaHsieTcsi IpOBOAMMOCTb JIEKTPO/IA.

B nocnegnee BpeMs ObuH pazpaboTaHbl TPUHIMIHAIBHO HOBBIE CYXHE 3JIEK-
TPOJIbl CPABHEHHMSI IJTUTEIBHOTO IEUCTBUS HE COJEPIKAILINE KUIAKUX IJIEKTPOJIUTOB.
DTO B MEpBYyIO ouepeab OMMETaUIMYECKUe dIEKTpoAsl [2,3], mpuHIUI paboThI
KOTOPBIX OCHOBBIBAETCS Ha SBJIICHUM MPOTEKTOPHOU 3alIUThI O0J€e aKTUBHBIM Me-
TauIoM (MPOTEKTOpPOM) MeHee akTuBHOro. [Ipu 3TOM mpoTtekTop pactBopsiercs. B
KauecTBe TaKOM Mapbl METAJJIOB XOPOIIO padOTalOT TUTAH (WJIM HUKEIb) U c1abo-
akTuBHasE MeJb. OMNbITH MOJATBEPAMIN, YTO A0 TE€X IMOP, MOKAa TUTAH HE PacTBO-
puUIICs, TOTEHLMAT MEU OCTAETCS MPAKTUYECKU MOCTOSIHHBIM. Tak OTHOCUTEIbHAS
MOTPENIHOCTh OUMETANIMYECKOro 3jekTpona cpaBHeHusi D/[b-1ne npesbimaer
2,5% mpu cpoke ciyxO0nl 6onee 10 neT.B nepBonayanpHbIX pa3zpaborkax [2] Ha
MOPUCTYIO KEPAMHYECKYIO TUIACTHHY, MPOMUTAHHYIO 3JIEKTPOIUTOM, IyTEM IIa3-
MEHHOT'O HaIlblICHUS C IPUMEHEHNEM MAaCOK, HAHOCWJIN YepEeAYIOIIUECs MOKPhITHS
U3 TUTaHA U MEJU TakK, YTOOBI OKPHITHE U3 METAJlIa HA OJHOW MOBEPXHOCTH TOJI-
JIO’)KKH COOTBETCTBOBAJIO MOKPBITUIO M3 JIPYroro MeTajljla Ha MPOTHBOMOJIOKHON
MOBEPXHOCTH MOJJIOXKKHU. B anpHeleM TeXHOJIOrus U3rOTOBICHUS OUMeTalIn-
YEeCKUX 3JIEKTPOJIOB OblIa ycoBepiieHcTBoBaHa [3]. [lokpeiTre, oOpasytoiiee co0-
CTBEHHO OMMETAJI-TUYECKUIN 3JEKTPO/, BBIMIOJHIETCS MyTeM IUIa3MEHHOTO HaIlbl-
JICHUSI CMECH TOPOLIKOB MEIW W TUTaHA C COOTBETCTBYIOIIUM COOTHOILIEHUEM
MaccoBbIX 4yacTe - 3:1. IT1o obecneynBaeT Ha BECh CPOK CpaOaThIBAaHUS TUTAHO-
BOT'O MPOTEKTOpA €ro HaJEKHBIN 3JIEKTPUUYECKUH KOHTAKT ¢ MEJIbI0 IMPU MUHU-
MaJbHOM BHYTPEHHEM CONpOTUBIEHUU. OTnagaeT HEOOXOAUMOCTh B IMPOIMUTKE
MOPUCTOM MOJIOKKH IJIEKTPOIUTOM, KOTOPBIA 00ecreunBai 3JEeKTPUUECKUM KOH-
TaKT MeJIb — THUTaH, CIEJOBATENIbHO, AJIEKTPOJbl BBIIECPKUBAIOT OTpHUIATENIbHbIE
(mo -50°C) temriepaTypsl. YBEIHYABACTCS CPOK CITYKOBI 3JIEKTPOJIA 3a cUeT Gosee
PaBHOMEPHOI'O PACTBOPEHUS TUTAHA. BUMeETAIIMYeCKUE 3IEKTPOJbl CpPaBHEHUS
nutenbHoro aeicteus J/b-1, 3/b-1M, O/1b-211 ycneniHo 3KCIiayaTUpyrTCs U
BHECEHBI B nepeyeHb ooopyaoBanus ['aznpoma. IIpeacraBisiercss nepcrneKTUBHBIM
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MOMCK WHBIX TEXHOJOTHM TMOJy4YeHHs] OMMETATMYECKUX JJICKTPOJIOB CPAaBHECHUSI.
Ha xadenpe DuT Boarl’ACY HakomieH OmbIT KOPIMYCKYJISPHOTO JIETUPOBAHUS
(noHHOM MMIUIaHTAUK) [4]. DTOT METO/ MO3BOJISIET BBOJUTH B pa3iMYHbIC MaTe-
puansl (METaUIMYECKHE, TOJYIPOBOIHUKOBBIC, AUAJICKTPUUECKUE) UOHBI pa3Iny-
HBIX 2JIEMEHTOB, W MOJy4aTh TpeOyeMbie 3HAUYCHUS (PU3UUECKUX MapaMeTpOB IO-
BEPXHOCTEH U 3a/JaHHBIC pacpeIeICHHs] KOHIIEHTPAIlUKU MPUMECH TI0 TIyOUHE.

[Iponiecc TEXHOTOTUYEH, XOPOIIO KOHTPOJIHUPYETCS U BOCIPOU3BOAUTCSA, MPO-
BOJIUTCSI B BRLICOKOM BaKyyMe IIPH HU3KUX TeMIieparypax (OJu3KUX K KOMHATHBIM )
M CTPOrOM KOHTpOJIE 32 BCEMH MapameTrpamu. B HacTtosdiiee Bpemsi MpOBOASTCA
MIEPBbIE OMBITHI MOTYUYCHHS] OMMETAUTMYECKUX AJIEKTPOJAOB HA OCHOBE MEIIU, KOP-
MYCKYJISIPHO JIETUPOBAHHOW TUTAHOM.
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B cmamve paccmompena cucmema 6e30penasxicno2o xpanenus 2aza 0ns menjio8o3Ho20 08U-
eamens, pabomarouie2o no 2a300u3enbHoMy yukiy. Pazpabomansl cxema u npunyun Oeucmeusl
YCmporicmea, no360JAIWe20 CyWeCcmeeHHO CHU3UMb HenpousgooumenbHble nomepu 2a308020
monauga 8 ycuosusx skcniyamayuu. Ilpoananuzuposansl pakmopel, enrusiowue Ha 2¢gexmug-
HOCMb pabomsl cucmemvl numanus. Paccmompenvl meponpusmusa no npedomepaujenuro eHe-
WMAMHbBIX CUMYAYUL NPU HUSKUX MEMNepamypax oKpyicarouell cpeowvl.

Knrouesvie cnosa: snepeocnaboicenue, mpancnopm, npupooHbulil 2a3, cucmema 0e30peHaxc-
HO20 XPAaHeHUs, 2a30nepekavusarouuil OJiox.

CoBpeMeHHBIE TEHACHIIMU YHEProcOCpeKeHUs] MPU IKCIUTyaTallMu Ta30BbIX
JBUTATEJICH MMEIOT JBa OCHOBHBIX HAMpAaBJICHUS: ONTUMHU3AIUS Pab0dero IuKia
JIBC u co3nanue HOBbIX TexHoJiorui xpanenust CxkIIT". 1 ecnu nepBblid yTh J10C-
TaTOYHO XOPOIIO M3Y4YeH, TO BTOPOH, TpeOyeT JOMOJHUTEIbHBIX UCCIEIOBAHUM,
MpEJICTAaBICHHBIX B JAHHOW padoTe.
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OcHOBHOM 3ajauell ONTHUMH3ALMU TApPaMETPOB JHOOOro pa3zpadaThiBAEMOTro
KoMIuiekca 6e3npenaxHoro xpaneHus: CxkIII™ siBnsieTca nocTHKeHEe HAMOOIBILIETO
nokasaresnsi 3QQGEeKTUBHOCTH MPU COXPAHEHUU MPUEMIIEMBIX MaccOrabapUTHBIX
nokasaresieil 1 TpedyeMol MpOM3BOAUTEILHOCTH. AKTUBHBIA MHTEPEC psiaa KpyIl-
Helmux nHoctpanHbix komnanuii (Royal Dutch/Shell Group, ExxonMobil Corp u
Ip.) BBbI3bIBAaET UMEHHO CxkukeHHbIM npuponnbiii ra3 (CxkIII mmum LNG/LPNG).
IloaTBEpKAECHUEM ATOMY ABISETCA JATbHEUIINA POCT MOPCKUX TepeBo30K CxkIIT
Y JIOJTOCPOYHBIE TUIaHBI Psiia CTPaH MO MOCTPOUKE ra30BO30B C KPHUOLIMCTEPHAMH.
3amMedaTenbHOl 0co0eHHOCThIO Hcnoib3oBanus CxkIII™ B JIBC sBasercs n0moaHu-
TeJIbHOE CHUKEHHE BBHIOPOCOB BPEIHBIX BEIIECTB C OTpabOTaBLUIMMU razaMu, Ona-
rojiapss KpUOT€HHOW OUYHCTKE ra3a B MPOLECCE €ro CHKMKEHUS, U, KaK CIEICTBUE,
IIOCTOSTHCTBO TEIUIOTEXHUYECKUX CBOMCTB TOIUIMBA HE3aBUCUMO OT MECTOPOKIE-
HUA T'a3a U MECTONOJIOKEHHUS 3anpaBouyHon cetu. Xpanenue CxkIII™ mpu nocrarou-
HO HM3KuUX TemnepaTtypax (T=110...163 K) npennonaraer ucrnoyib3oBaHUE TEILIO-
M30JIMPOBAaHHBIX KPUOTEHHBIX pe3epByapoB. HecMOTpst Ha COBpEMEHHBIN YPOBEHD
pPa3BUTHS TEIUIOM3OJISIIIUN, OJHOM M3 TJABHBIX MPOOJEeM XpaHEHUs ABYX(a3zHOTO
CxIII" sBnsieTcs HEOOXOIMMOCTh MEPUOIUYECKOr0 MEepernycka 4acTh MapoB rasa,
yaiie Bcero B arMocdepy, i NMPeJOoTBPaIlleHUs aBapUUHOTO POCTa JIaBJICHUS OT
HEen30€KHOT0 TeII000MeHa ¢ OKpyskarolei cpenoi. Takue moTepu HEHHOTO TOI-
JMBA CYIIECTBEHHO CHMXXAIOT Y3KOHOMUYHOCTh CHJIOBOM YCTAaHOBKH M JKOJOTHYE-
ckuii 3 exT ot npumeHeHus 6osee yucToro rasa [1].

[lepcieKTUBHBIM HAMpaBICHUEM pELIECHUs MpoOJieMbl MUHUMH3ALUU MOTEPh
JIPEHAXKHOTO Ta3a P aBTOHOMHOM XPAaHEHHH, SIBISETCA YTUIN3aLMs NapoB B OT-
JeNbHbIE EMKOCTHU € MpUMEHeHueM pazpaboTtanHoro Ha kadenpe IABC Jlyranckoro
yauBepcutera uM. B.Jlans nox pykoBoactBom npod. KpaitHioka A.W. kommiekca
oe3npenaxknoro xpanenusi CxkIIl" [2, 3, 4] cucremsl nutanus JIBC (puc.l). Oc-
HOBHas 3aja4ya copepuieHcTBoBaHuA [ 1Ib 3akitodaercss B CHUKEHUHN YAEIbHBIX 3a-
TpaT YHEPruu Ha NMEepeKayuBaHUE ra3a B HAKONUTENbHbINA O0aioH. C ydyeToM 3Hep-
reTUYeCKON EHHOCTH YTUIM3UPYEeMOoro rasa, rnokasaresneM s dextuaoctu (119)
I'TIb MOXET CIyKUTh OTHOLIEHUE TEIJIOTHI CTOPAHUS YTUIN3UPYEMOTO Ia3a K Te-
I10Te, 3aTpayuBaeMol Ha ocyllecTBiIeHre padodero uukia. CiaenoBaTeabHo, A0C-
THKEHUE HauOoJbIIero nokasarens 3Q(MEKTUBHOCTU NPU COXPAHEHUHU MpHEeMIIe-
MBIX MaccorabapuTHBIX MMOKa3aTeneil u TpedyeMol MPOU3BOJUTEIHLHOCTH CUCTEMBI
ABJIIETCS TJIABHOM 3a/layeil ONTUMU3alUU apaMeTpoB JIH0O0ro pa3padaTbIBa€MOro
KoMIuiekca 6e3npenaxknoro xpanenust CxkIIT .

PaccMmoTpumM paboTy KoMILUIeKca U onpeAenumM ero 3P QGeKTUBHbIE MOKa3aTEeNH
Ha npuMepe [IBC 16UH 26/26 razorennoBo3za TO116I" co mTaTHRIM TOTUIMBHBIM
6akoM o0beMOM M npu pasinenuun xpanenus CxkIII" 1,6 MIIa u temneparype
163 K. Koneunas konpurypauus napamerpon komiuiekca ['TIb BeiOpanHas Ha oc-
HOBAaHMM NPOBEIAECHHBIX ONTUMHU3ALHUOHHBIX PACUYETOB CIEAYIOLIAsA: KOJUYECTBO
ucnonszyeMbix ['TIb — 2; nuamerp xommpeccopHoil noinoctu Dm = 0,15m, nua-
MeTp ruapouminHapa — Drip = 0,3M; xoa nopiiHeld ¢ MmemOpanamu U3 (roporia-
ctoBoit TkaHu SM = 0,09M; ko3 dunment opedpenus: rugpournunaapa Kped = 3;
CyMMapHasi MOITHOCTb HarpeBaTelbHbIX 3J1eMEHTOB NH = 12 kBT; 2 HakonuTemnb-
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HBIX OayioHa 00beMoM 33 11 KaKIbIi ¢ MaKCUMaJIbHBIM JIaBJICHUEM “‘3apsiaku’ 12
Mlla; macca JIKXK (nustumnoBsliii 3gup) — 2,7 Kr; Macca CHapsSiKEHHOTO KOMIUIEKca
c neyms ['TIb 6e3 tomnuBHOrO pesepByapa — 60 Kr; mpoCTpaHCTBEHHBIN 00BEM,
3aHUMaeMblid KomIuiekcoM — 0,24 M.

6 14

nuuuH skHaKoroe CkIIT; — — - JHHHH mapooépatnoro CoxlIIT;

———— 3eKTpHYeCKHe JIHHHH
Puc. 1. Cxema xomuiekca 6e3apeHaxkHoro xpanenus CxIII' cuctembl NUTaHUS TEMJIOBO3HOIO
JABC, rae 1- Terion3o0JiMpoBaHHbIN pe3epByap; 2- ra3onepeKkaunBaroniuii 010k; 3- HarpeBaTeb-
HBIH A5IeMeHT; 4-0peOpeHHbIN THAPOLMINHAP; 5- TEIIOU30JIMPOBAHHBINA aKKyMYIISITOP; 6- HaKO-
MUATENBHBIN 0aJUIOH; 7-)KUAKOCTHBIM KaHA, 8- MapoBOM KaHAT; 9- 4ETHIPEXMO3UIIMOHHBIN 30-
JIOTHUKOBBIN 371eMeHT; 10-3mekTpoMarHuTHeI kinanaH; 11,12- gatuuk naBnenus; 13- npeHax-
HbIM kaHai1; 14- OJOK aBTOMaTUYECKOTO YIPaBICHUSI.

Pacuer nanHoro kommiekca nmokasai, uyto Asa I'TIb oOecneunBaoT mpousBo-
autenbHOCTh B 0,004Kr ra3za/MuH, YTO Jlak€ ¢ HEKOTOPBIM 3aracoM MPEBOCXOIUT
Tpedyemyio B 0,00387 xr/mun. IlonHas “3apsaka” HAKONUTENBHOrO OasIoHa 00b-
emoM 331 no 12 MIIa ocymectBisercs 3a 32 yaca 17 MUHYT, 4TO PU HATUYUHU
IBYX OaJUIOHOB B TEUEHHUE 3TOTO BPEMEHH 00ECIeUnBaET Oe3IpeHaKHOE XpaHEHUE
CxIII" ¢ nyneBbIM BbIOpOCOM B aTMocdepy MeTaHa. [[is yBelnueHus BpPEMEHH
0€3PEHAKHOT0 XpaHEeHUs MPHU JITUTENIbHBIX MPOCTOSAX TEIJI0BO3a, KOMILJIEKC He-
00X0IMMO CHa0kaTh OOJBIINM KOJIMYECTBOM OAJIJIOHOB. 3a YKa3aHHOE BpeMs pac-
XOJI TEIIOBOW 3Hepruu coctaBui 6,61 M/, npu 3ToM KOHEYHBIN nToka3aTens 110
paBeH 29,37 enqunun (npu Husmen teriore cropanust CxIIT 49 M /Tx/kr).

Koneunas onenka 3p¢pekTuBHOCTH pabOThl CUCTEMBI C YYE€TOM arperaTHOro
TEHEPUPOBAHUS DIIEKTPUUYECKOW DHEPTUM, MOABOAUMON K HAarpeBaTEIbHBIM 3JIe-
MEHTaM, LIeJIECO00Pa3HO MPOU3BOUTH BEIMUMHOMN NoKa3zaress 3P PeKTUBHOCTH 110
TEITIOBOMY SKBUBAJICHTY.

BUBJIUOTIPAOUYECKHN CIIMCOK

1. OTONHUTENbHO-BEHTUIISIIIUOHHBIE CUCTEMBI IS TOJIBI)KHOTO COCTaBa Ha OCHOBE KacKajl-
HBIX 2HeproooMeHHnKoB: MoHorpadus / [FO. B. Cropueyc, A. A. lanuneituenko, B. I1. JIeBuyk,
u ap.] ; mox pex. FO. B. Cropueyca. Jlyranck : uza-so «Hoymamk», 2013. 106 c.

189



2. Kpaitntok A. . HccnenoBanust (u3mueckod CYIIHOCTH IPOLIECCOB TpaHCHOpMaIuu
SHEPTMM Ha TPUHIMIAX KAaCKagHO-TEIUIOBOTO cxkaTtusi: MoHorpadus /  A. U. Kpaitniok,
10. B. Cropueyc ; [oT1B. pea. 0. B. Cropueyc]. Jlyranck : uzn-so «Hoymumx», 2012. 118 c.

3. Cropueyc }0. B.  Kackanuele  TpancopmaTopsl  3Hepruu:  MoHorpapus  /
1O. B. Cropueyc . JIyranck : uzn-so «Hoymumx», 2013. 200 c.

4. Cropueyc lO.B. Hayunas nesrensHocts kadenper [ABC BHY wum. B. [ans /
1O. B. Cropueyc // JIpuratenu BHyTpeHHero cropanus: ¢0. Hayd. Tp. / HTY «XIIW». X., 2011.
Ne 1. C. 68 - 72.

VIIK 530.1
CJIO)KEHME KOJIEBAHUH U BOJIH.
3AKOH COXPAHEHMUSA DOHEPI'NHN

3asropoauss 3.B. (M/I-12)
Hayunsrit pykoBouTeNh — K.T.H., J01. HukutuHckuii B.A.
MHCTUTYT XMMPAYECKHX TEXHOJIOTHI BOCTOUHOYKPaHCKOIO HAlIMOHAIIBHOTO YHUBEPCUTETA
mvenn B.W. [lans (UXT BHY) (r. PyGexHoe)

Paccmampueaiomc;z yciaosus, npu Komopbvlx npoucxodum CIIOJHCEHUST KONeOaHull U GOIH 8
coomeenmcmeuu ¢ 3AKOHOM COXPAHEHUS SHEPSUU.

Knoueswie crnosa: xonebanus u 60JIHbl, amnﬂumy()a KO]Z@6CIHLHZ, 3AKOH COXPAHREHUS SHEPCUU.

N3 yyebHol nuteparypsl [1-2] u3BECTHO, YTO MPHU COBNAJEHUU YacTOT U (a3
aMIUTUTYJbl KOJIEOAHUM CKJIAABIBAIOTCS, W PE3yJbTUPYIOIIAs aMIUIUTyAa JBYX
OJIMHAKOBBIX KoJieOaHuil yaBauBaeTcs [3,4]. DHeprus KojaebaHUN IPSIMOIPOTIOP-
LMOHAJbHA KBAaApPATy aMIUIUTYAbl U COOTBETCTBEHHO [OJDKHA YBEJIMYUTHCA B 4
paza, 4To NPOTUBOPEUUT 3aKOHY COXpaHEHUs 3Hepruu. OueBUIHO, YTO TpeOyeTcs
JIOTIOTHUTEINbHBIE pa3bsicHeHUs 3Toro ¢akta. [Ipexne Bcero, cienyeT OTMETUTD,
YTO HECBSI3aHHbIE MEX]y cOOOHM KOjeOaHHs M BOJHBI HE CKJIaJbIBAIOTCS, a CyLIe-
CTBYIOT caMOCTOsITeNIbHO. OJIHOBpeMeHHass paboTa OrpOMHOr0 KoyinyecTBa abo-
HEHTOB MOOMJILHOM CBSI3M SIBIISIETCS IPKUM CBHUJIETEIHCTBOM HE3aBUCUMOCTH pac-
MPOCTPaHEHUS AJIEKTPOMArHUTHBIX KOJIeOaHUI IpyT OT apyra.

ITocKONBKY 3aKOH COXpAaHEHUsI SHEPrMU HUKOTJa He HapyuaeTcs [4], ueneco-
00pa3HO CUMTATh, YTO AMIUTUTYAbl KOJIEOAHUN CKJIaJbIBAIOTCS B COOTBETCTBUU C
ATUM 3aKOHOM JIMOO HE CKJIaabIBaloTCcs BoBce. Konebanus ckiaablBalOTCs TOJIBKO
B TOM clly4ae, €clii MeXAy HUMHU ecTh cBs3b. Hampumep, Ha ocummiorpade, npu
nonyyenun Quryp Jluccaxy. CBsi3b OCYIIECTBISETCS C IMOMOILIBIO 3JIEKTPOHOB
My4YKa, Ha KOTOpbIE JEHCTBYET OJHOBPEMEHHO JiBa KoOJIeOaHHWs, BO B3aMMHOIIEP-
[IEHIUKYJIIPHOM HaIpaBJICHUHU. 3HaMeHUTas dbopmyna DOunepa
(e =cos wt + jsin wt ) TIpeJICKa3bIBAET, YTO JBA KOJNEOATENbLHBIX IBHKEHHUS B CYM-
Me J1al0T Bpalaroniee ABuxkeHue, npu casure a3 90. Uto qeMOHCTpUpPYET BhIILIE-
ykazaHHyo ¢urypy Jluccaxy B ocumuiorpade. s Toro, 4ro0bl MOIy4YuTh Bpa-
1iaTesIbHOE JBM)KEHUE, MPU CIIOXKEHUU KOJIeOaHUN JBYX MAasSTHUKOB, HEOOXOIUMO
00ecreyuTh CBSI3b MEXKIY HUMU M HUCKIIOYMTH BHEIIHHUE BO3JEHCTBUS B TOUKE
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IoJIBECa 3TUX MAasSTHUKOB. J[JIs1 3TOro MoXHO 00a MasTHHKA ITOJBECHThL Ha BO3-
JYIIHOM IIapuKe (3alojHUB IIapUK BOJOPOJOM), KOTOPBIM W OyAEeT coBepIiaTh
BpAILIATEIbHOE JIBUKEHHUE.

[TpaBuna Kupxroda chopmyaupoBaHbl B COOTBETCTBHHM C 3aKOHOM COXpaHe-
Hus sHepruu. [Ipu mapamienbHOM CO€IMHEHUHM CONMPOTUBICHUN R, HampsokeHus
U, 1o onpeneneHunto — OJMHAKOBBI, a TOKHU | ckiaasiBatoTcsa. Kak pa3HOCTh MOTEH-
AAJIOB MEXY TOUKAMH COCIMHEHHS. DKBUBAJICHTHOE COMPOTUBIICHUE R, yMEeHb-

maeres u momuocts P=UI=R; I’ papna cymme MOIIHOCTEH B CONPOTHBICHU-
sx. COrflacHO 3aKOHY COXPaHEHHs SHEPIHHU MPHU MOCIEI0BATEILHOM COEIMHEHUH
conpotusieHuii R, Tok I ocTaeTcss OMH M TOT XK€, a HAIPSIKEHUS CKIabIBAIOTCS,
Ry . yBeIMUMBACTCS M 3aKOH COXPAHCHHs SJHEPTUU HE HapymaeTcs. [Ipu Bo3aeict-
BUU BHEIIHEM Ha OJHY CHCTEMY C HEM3MEHHBIM aKTHBHBIM COIPOTHBIEHHEM R,
YBEIMYEHUE aMIUIMTYIbl CHHYCOMIAIBHOIO TOKA Iy IPUBOIUT K YBEIUUCHUIO aM-
IMTYAbI HanpsokeHus U,
U_=RI_,
¥ MakCUMaJlbHasi MTHOBEHHAs MOIIHOCTb
P =U_I_ =RI,

YTO COOTBETCTBYET yBEIMYEHHIO MOLIHOCTH TEPEIaBAEMOIl OT BHEIIHEr0 UCTOY-
HHKa B COOTBETCTBHHU C 3aKOHOM COXPaHEHHs SHEPTHUH.

utrocTparyeid OTCYTCTBHS CIIOKEHHS aMILIUTY KOJIeOAHUH MOTYT CIIYKUTh
IBa OJIMHAKOBBIX MasTHUKA WJIM JBAa OJMHAKOBBIX I'Py3a Ha OJIMHAKOBBIX IIPYIKH-
Hax. [Ipu mapajiensHOM PacloOKEHHH WX U OJMHAKOBBIX (pazax oHM OYayT KO-
1e0aThCs CUHXPOHHO HE3aBUCUMO OT OTCYTCTBMS CBS3U MEXKIY HUMU. [Ipu capure
Ba3 3a CYET HAYAIbHBIX YCIOBUN W HAJIMYUHU YOPYroil CBsA3M OyaeM HaOIHaTh
MI0OYEPEIHYIO TIepeiauy dHepruu (OUeHKe) OT OJIHOM CUCTEMBI B IPYyryio 6e3 Ha-
PYIIEHUS 32KOHA COXPAHEHHS SHEPTUH.

BUBJIUOTIPAOUYECKHN CIIMCOK

1. Tpodpumosa T.U. Kypc ¢pusuku: Yuebd. nocodue ais By30B. 2-€ U3[l., nepepad. u gomn. M.:
Bricor. mk., 1990. 478 c.

2. Ilyrunos K.A. Kypc ¢usuku. 2-e uza. M: T'ocynapcTBeHHOE ydueOHO-IEaroruyeckoe
A31aTeInLCTBO, 1936. 776 c.

3. Po6eprcon b. CoBpemenHast pusuka B mpuKIagHbIX Haykax. M: Mup 1985. 277 c.

4. AradonoB A.B., Jlebene A.H. Jlazepsr Ha cBOOOIHBIX AnekTpoHax.M: 3Hanue,1987.64 c.

VIIK 536.2
AITIPOBAIINA KOMIIBIOTEPHOU NTPOT'PAMMBI TEIIJIOBBIX
HHOTEPDH B IIBYXCJ/JOUHBIX CTPOUTEJBHBIX KOHCTPYKIUAX

Kapnos C.C., Mutpoxun B.B. (TuT-1-13)
Hayunslii pykoBouTenb — K.(.-M.H., foueHT kadeapsl OuT BacunseBa JL.A
Bouarorpaackuii rocyaapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET.
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B cmamve onucvieaemcsa onvim anpobayuu KOMIbIOMEPHOU Npoepammol  OJisl U3YYeHUs men-
JIONPOBOOHOCMU 8 OBYXCIOUHbIX cucmemax. Komnviomepuas mooens evinonnena 6 cpeoe ‘Lazarus’
Ha A3vike npoepammuposanusi ‘Object Pascal’. Ilokazanvi npumepsl 8binoaHeHUus 3a0anuti OJis
CMYOeHmos8 no no0Oopy Mamepuaios HapYHCHLIX CMeH U pacyenty menionomepb ¢ MoYKU 3PeHusl
9HepeocHepedcenus.

Knrouegvie crosa: TennonpoBOAHOCTh; TEIIOCOEPEKEHNE; IBYXCIOMHBIE CUCTEMBI; TEILIO-
M30JISIIUOHHBIE MaTepuabl; KOMIIbIOTEPHOE MOJIEIMPOBAHUE, BHEAPEHNUE KOMIIBIOTEPHOU Mpo-
TPaMMBI.

B nacrosimee Bpemst 60Jbl10€ BHUMaHHE YACISIETCS MPUMEHEHUIO WHpOpMa-
IIMOHHBIX TEXHOJIOTUU BO BCceX cepax AesTeTbHOCTH, B TOM 4YHCJIE B 00pa3oBa-
HUM. B gaHHOW cTaThe MbI MOKA3bIBAEM ONBIT BHEAPEHUS KOMIIBIOTEPHOW IpO-
IrpaMMBbI B Ka4e€CTBE JJaOOPATOPHOM PaObOTHI sl CTYJEHTOB, BHITIOJHIEMON B KOM-
MBIOTEPHOM KJIacce, Ha OCHOBE KOMIMBIOTEPHOM MojeNnu I pacyeTra Kod(phuiim-
€HTa TEIJIONPOBOAHOCTU JABYXCJIONHON CTPOUTEIHLHOM KOHCTPYKIMU U paclpeie-
JICHUS TeMIepaTyp BHYTpH 3Toi koHCTpykumu (1). JlanHas tema Obuia BhIOpaHa
HaMU B CBSI3M C IpoOIeMoil sHEprocOepekeHus, KOTOpoH yaensercss Ooblloe
BHUMAaHUE TMPU CTPOUTENILCTBE JKWIBIX U OPUCHBIX 31aHuid. KoMmbioTepHas mpo-
rpaMMa HalucaHa JJisl CTYJIEHTOB, CIICLMATIU3UPYIOINXCS M0 TEIUIOTEXHUKE U Te-
iosHepretuke. Llenbio nanHOM paboThl sBiseTcs pa3paboTKa 3aJaHul IS CTY-
JIEHTOB CTPOUTENCH MO MCCIEAOBAHUIO TEIJIOBBIX MOTEPh B JABYXCIOWHBIX CHUCTE-
Max, Halpumep, B TE€X, KOTOPHIE B HACTOAIIEE BpEeMsI aKTUBHO HUCHOJIB3YIOTCA MPHU
CTPOUTEIIBCTBE U IKCIUTYaTaIMH KIJIBIX M OOIIIECTBEHHBIX 37]aHU.

KomnbrotepHas mporpaMma mMo3BOJISIET CTPOUTHh TpauKku 3aBUCUMOCTEH KO-
apuiMeHTa TerIONPOBOJHOCTH JBYXCIOWHOM CUCTEMBI OT OTHOCUTEIBLHON TOJI-
muHbl cTeHbl. [1onp3ysch crpaBOYHUKAMHM, ompenesseM Kod(phUIIMEHThl TEIio-
MPOBOJHOCTH [JI1 PA3JIMYHBIX CTPOMMATEPUANIOB U BBOJAUM C KJIABHATypbl IIPO-
rpammy. Ucnone3ys nporpaMmy, MOCTPOUM 3aBUCUMOCTH KOA(h(HUIIMEHTOB Ter-
JIOTIPOBOJTHOCTH JBYXCJIOMHOM CHCTEMBI ¥ OT OTHOCUTEIBHOM TOJIIMHBI AX /X
(puc 1). Ilo rpaduky JIeTKO ONpeaeauTh, HApUMEp, YTO JJI YMEHBIICHUS TEIIO-
MoTeph B 4 paza TOJILHUHA CJIOSI YTEIUIUTEIS HOJKHA COCTaBIATh mpuMepHo 20%
OT OOIIel TOJIIHUHBI CTEHBI JUIS JAHHBIX MaTepuayioB. J[JIs OIEHKH TEIJIONOTEPh
CTEHBI TOJIIIUHON B 2 KUpHHYa ¢ yrerureseMm B 50 MM 1o rpaduKy HaXOJIUM KO-
s unment TernonpoBogHoctd 0.33 u paccuuThIBaeM TEIUIONOTEPH B €IUHUILY
BPEMEHHU Y€pPe3 €AMHUILY IUIOLAAN MO ypaBHEHHI0O Dyphe. AHAIOTMYHO OIpee-
JsieM motepu 0€3 yTEIUIUTE sl U CpaBHUBAEM IOJYyUYCHHBIC pe3ysbTaThl. U3 3THX
pacuyeToB JeiaeM BBIBOJ, YTO TEIUIONOTEPU C UCIIOJb30BAHUEM YTEIUIUTEIS 3HA-
YUTEJIbHO YMEHBIIAIOTCS, YTO MPUBOJUT K SKOHOMUHM TEIIOBOU 3Hepruu. [Ipose-
JI€M TaKO€ K€ MCCIEAOBAHUE IS CTEKIIONIAKETOB C Pa3JIMYHBIMU HAIIOJIHUTEIISIMH.
CpaBHUM moTepu TeIvia JJs CTEKJIONAKeTa, HANOJHEHHOIO BO3AYXOM, U CTEKJIO-
MaKeTa, HAalIOJITHEHHOT'O MHEPTHBIM T'a30M, JI€JIA€M BBIBO/IBI.

[Tonb3ysick mporpaMMoid, ObLITH TTOCTPOCHBI TpaduKU pacHpepaesICHUs] TeMIe-
paTyp BHYTPU KOHCTPYKIIMU M TpaduK 3aBUCUMOCTU TeMIIEpaTyphl Ha T'paHUIIES
MEXY CJIOAMH KOHCTPYKIIMU OT HApyKHOM TeMIeparyphl AJisi CUCTEMBI ''CHUIIH-
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KATHBIM KUPIUY - CTEKJIOBaTa'" JJIsl IBYX 3HAYEHUH TOJIIUHBI CIOEB CTEKIOBATHI
(puc 2.). U3 pucyHka 2 BUIHO, YTO MpPH 3a/JlaHHBIX 3HAYEHUSX BBEJACHHBIX Iapa-
METPOB HECYILETO CJOS M YTEIUIUTENS] HECYUIUH CIOoM HAaXOguTCs B 00JIACTU TMO-
JIOKUTENBHBIX TemnepaTyp BIUIOTh A0 - 30 C Ha ynune. AHanu3upys rpaduxu,
MO>KHO MO00paTh HEOOXOAUMYIO TOJIIUHY CJIOS YTEIUIUTENS ISl ONPEEICHHBIX

KIIMMAaTHU4YCCKHUX zCHOBHﬁ.

Hecneposanne ko MEHTA TENNONPFOBOAWMOCTH Q¥ ECNOHHON CHETEME
KoxpdwudeHT TenNanposoaHo cTH Wi
HECYLLER HOHCTPYHUMH H=101  BrwK
Koxpdmument TennonposogHoct
yTennMTEns «©=10.045 B K

K.

RS i s i v s b

% - OEILYEA TONUHE BOHCTEYRLAH A - TOUMLLME HECYLUETD CRoR KOHCTEYELS

Puc.1. UccnenoBanue ko3 uiirieHTa TerIonpoBOAUMOCTH IBYXCIOWHON CUCTEMBbI

Puc.2. I'paduku pacnpenenenus reMneparyp BHyTpU KOHCTPYKIUHU U rpapuK 3aBUCUMOCTH
TEMIIEpaTyphbl Ha TPaHUIIE MEXAY CJIOSIMU KOHCTPYKIIMH OT HApY>KHOM TeMIiepaTypbl Ui CUCTeE-
MbI "CHJIMKATHBINA KUPIHY - CTEKJIOBaTa" Ui IBYX 3HAYEHUM TOJIIIMHBI CIIOEB CTEKJIOBATHL

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. bonnapenko I1. B., BacunbeBa JI. A., fIcunckas A. O. HccienoBanue TemionpoBOIHOCTH
nByXcioNHbIX cucteM // COopHuk HaydyHblX TpynoB SWORLD. Opecca, 2013. T. 43. Ne 1. C.
42-44.

2. bonmapenko I1.B, BacunbeBa JILLA., SIcunckas A.O. KoMnbroTepHOE MOIETUPOBAHUE TE-
IJIOBBIX MOTEPh B ABYXCIONWHBIX CTPOUTENBbHBIX KOHCTPYKIUSIX // AibMaHax COBpeMEHHOMN Hay-
Ku 1 oOpa3oBanus. TambOoB, 2014. Ne7. C. 41-55
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VIIK 621.186.4
COBPEMEHHAS TEIJION3OJISAIUS
TEILIOTEXHOJIOTHYECKHAX YCTAHOBOK

Konrap K.A., Cunopuna M.C. (TuT-1-12)
Hayunslii pykoBoauTeNh — K.T.H., f011. Kadeaps DuT Kapamyzosa H.1O.
Bosrorpaackuii rocyaapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

IIpeocmasnenvl ocHoOBHbIE NOKA3AMENU KAYecmea Meniou30Iayuu meniomexHoI02U4ecKux
VCMAHOBOK, MAKCUMATbHO OONYCMuMble Menionomepu yepe3 meniousoiayulo u memnepamypol
Hapyoichvlx nosepxnocmeti. Co8peMeHHOU MeniousoAyuel meniomexHoal0eUdecKko2o 060pyoo-
8AHUSL ABTIACNCA: MENOUIONAYUSL NEHONOTUYPEMAHOM U KAMEHHbIMU 8AMAMU.

Knrouesnie cnosa: meniomexmonozuueckue ycmaHoeKu, menjijonomepu, menjiou3oiAyusl.

B coBpemeHHOM Mupe akTyajabHa MpodJieMa SKOHOMHH 3SHEPropecypcoB, MO-
CKOJBKY 3aTpaThl Ha TOIUIMBO CYIIECTBEHHO BIHSIOT Ha CEOECTOMMOCTh
npoaykiuu. DPpheKTUBHOCTh pabOThl TETIOTEXHOJIOTUUECKUX YCTaHOBOK, TaKHX
KaK: TapoIlpoOBOJIbI, MAapOBbIE W BOJOTPEHHBIC KOTJIBl HAMNPSIMYI 3aBUCUT OT
KadecTBa UX Terion3oysiiuu. C y4eToM TOro, YTO KaXKJbIi MPOIEHT MPEBbIIICHUS
HOPM TEIUIONOTEPh HKBUBAJICHTEH mepepacxony mnpubiauzutenabHo 300kr
YCJIIOBHOTO TOIUIMBAa B roj Ha 1MBT ycTaHOBIEHHON MOIIHOCTH, 3aTpaThl Ha
COJIep>KaHKe TETUIOU30JISIIIUU B HAJICKAIEM BHUJE, 4 3HAUUT U CUCTEMaTUUYECKU
KOHTPOJIb, DIKOHOMHUYECKH Iierecoo0pasHbl. LlemsiMu ncnbITaHUil TEMIOU30IISIIIUN
ABIAIOTCS: 1. Jokanu3anus M ONpelelieHue OO0bEeMOB €€ pa3pylleHUs Nepen
PEMOHTOM; 2. OlLIEHKa KadecTBa TEIUIOM3OJISAIUU TPH MPUEMKE IOCIE MOHTaXa,
PEMOHTA WJIM PEKOHCTPYKIUU; 3. 00CIeA0BaHUE COCTOSHUS TETUIOM3OJSAUN U €€
nacrnopTu3aius; 4. onpeeneHre CyMMapHbIX TEIUIONOTEPh YEPE3 TEIIOU30IISALUI0
Y OLICHKA K.I1.Jl. OCHOBHOTO 000PYAOBaHUSI.

OcHOBHBIE MMOKa3aTeNIn KauyecTBa TEIJIOU3OJSIUNA TETUIOTEXHOJIOTUYECKUX yC-
TaHOBOK — 9TO MaKCHUMAaJbHO JIOMYCTUMBIC TEIUIOMOTEPH Yepe3 TETUIOU30JIAINIO
U TeMIepaTypbl HapyKHBIX MOBEepXHOCTeH. OHUMHU €3 COBPEMEHHBIX H3O0JISIIU-
OHHBIX MaTE€pPUAIOB, MPUMEHIEMBIX IS TETUIOU3OJISINHI TEIUIOTEXHOJIOTUUECKOTO
o0opyAOBaHUs, SBISIOTCA MEHOMOJUYPETaH U KaMeHHasi BaTa. [lenonoauypeman
JIOBOJILHO SIPKO BbIJENsIETCS Ha (pOHE BCeX OCTaJIbHBIX Marepuainos. IIpexzae Bce-
ro, €ro MCIOJIb30BAHUE BO3MOXKHO KaK B JKUJIOM, TaK U B HEXKHJIOM CTPOUTEIHCT-
Be. [lomMuMO 3TOr0, MOXHO HE OECIOKOHWTBCS O BHJIE MOBEPXHOCTH, HA KOTOPYIO
YKJIAJBIBAETCS TIEHOTOJNYPETaH, MOCKOJIbKY OH MOJXOAUT JJIsl JIF00OOH KOHCTPYK-
107078

Puc.1. Ilenononuyperan
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[Ipu ncnonap30BaHUM ATOTO MaTepualia KaK YTEIUTUTENs, MOSBISIETCS BO3MOXK-
HOCTb MOJYYUTh CIEAYIOIIEE:

e TEIUIONPOBOJHOCTh HHU3KOTO YpOBHs, €€ Kod(pduimeHt coctasiser 0,02
Bt/MK;

¢ 3a CYET HU3KOTO BOJIONOTJIOLIEHHUSI M MOHUKEHHOTO TEeII000MeHa MaTepHa-
na Teronorepb Ha 80% CTaHOBUTCS MEHBIIIE;

¢ TIEHONOJUYpPETaH MOKHO HAaHOCUTH Ha JIFOOYI0 TOBEPXHOCTh, OH 3aJIMBAETCS
B JIFOOYIO MOJIOCTh;

o JAaHHBIA MaTepuan 001a1aeT UHEPTHOCTHIO K MIEIOYHON U KUCIION Cpelie;

« HEBBICOKAs IUIOTHOCTB: 0T 40 10 120 Kr/M°, Graromapst 4eMy ICHOIOIHYpe-
TaH NMpUOOpPETAET TUIPOU3OJISAIIMOHHBIC CBOICTBA;

e 00ecreynBaeT OTIUYHYIO AHTUKOPPO3UWHYIO 3alllUTy TMPU HAHECCHUU Ha
METAJTIOKOHCTPYKIIUH;

e CJIOW TEeHomoJauyperaHa B 10 MM MO CBOMM XapaKTEpHUCTHUKaAM aHAJIOTWYEH
cyoro razooeTona B 115MM uiim MUHepanbHOM BaThl B 25MM;

o Onaronmaps Ouonoruueckoit HerTpanbHocTu IIITY obecneunBaer emy Xopo-
Y0 YCTOMYUBOCTh K MEKPOOPTaHW3MaM, IJIECEHH U THUCHUIO;

o pu 00pabOTKE MOBEPXHOCTU IMEHOMOJUYPETAHOM HE TPEOYIOTCS Kpemexk-
HBIE DJICMEHTHI;

o oOnamaet skonorudHocThio: IITY MokeT ucmoiab30BaThCs AaKe B XOJO-
JTUIBHBIX YCTAHOBKAX, TJI€ XPAHATCS MPOAYKTHI MTUTAHUS,

e IPHU €ro HAHECEHHH O0Opa3yeTcs LEJIOCTHBIA ClOil 6e3 CTHIKOB, HU3-3a KOTO-
PBIX CITYCTSI HEKOTOPOE BpeMsl TEIIOU30JISIITUOHHOE TTOKPBITHE Pa3pyIIaeTCs;

o 00JaaeT NpeKpacHOM 3BYKOU3OJISLIUECH;

e JIETKUM BEC MaTepHalia MO3BOJIIET N30€XKaTh JOMOJHUTEIBHBIX HATPY30K HA
(dbyHIaMEHT, YTO IOBOJILHO aKTyaJIbHO MPU PECTaBpaIlMU CTAPBIX 31aHUMH;

e TICHOIOJUYPETaH MOXKHO UCIIOJIL30BaTh MPHU TEMIIEPaTypHBIX PEKUMaXx OT -
150°C no +150°C;

o B 3-5 pa3 cHUXKAIOTCA TPY03aTPaThl M0 YTEIICHUIO.

IInuma u3 kamenrnoti 6amel (puc.2) ABISAETCA HE TOPIOYUM HU30JIALMOHHBIM Ma-
tepuanom. [IpuMeHsieTcs B KauecTBE MOBEPXHOCTHOTO CJIOSI B MHOTOCJIOMHOM U30-
JSIIUMA KOPITyca KOTJIOB M JPYTUX TUIOCKUX IMOBEPXHOCTEN; sl OJHOCIOMHON WU
MHOT'OCJIOWHON H30JISIMHM Ta30X0J0B U JABIMOXOJOB. J{Ji1 BHYTpEHHEW U BHEITHEH
M30JISAIMY KOTJIOB M JIIOKOB TeUel, a Takxke JAPYrux oOBEKTOB C BBICOKMMHU pado-
YUMU TEMIIEpaTypaMUu U MEXaHHUYECKON Harpy3KOHu.

N

Puc.2. Ilnurta u3 kaMeHHOU BaThl Puc. 3. TlpommuBHOI MaT U3 KAMEHHOW BaThl
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Ipowuenon mam u3 kameHnHou amuol, OKPHITHIN anmtoMuHUEBON (osbroit 0,04
MM. [IpuMeHsieTcss i U30JALMU KOpIyca KOTJIOB, TUTATEIbHBIX PE3EPBYAPOB C
BOJIOW, Maporieperpeparesiedl U Apyroe TEeXHOJOoruyeckoro obopynoBanus. [lpu
temrepatype cBbiie 200°C amomuHueBas (posbra, MOKpbIBAIOIIAs MPOLIMBHON
Mat 100 AL1, cHuxkaeT TerioBoe U3Iy4eHUE, UCXOAIIEe OT U30JIUPYEeMOro 00b-

ekrta (puc. 3).
BUBJINOTPA®HUYECKHI CIIMCOK
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VIIK 530.1
NHTEP®EPEHIUA N 3AKOH COXPAHEHUSA DOHEPT' AN

Menbuauk A.Jl. (M-12)
Hayunslii pykoBouTenb — K.T.H., Jou. HukutuHckuit B.A.
HHcTrTyT XMMIYECKUX TEXHOJIOIM BOCTOYHOYKPAMHCKOIO HAIIMOHATIBHOTO YHUBEPCHUTETA
nvenn B.W. [lans (UXT BHY) (r. PyGexHoe)

Paccmampuea}omc;z 6O3MOIICHbLE NPUYUHDBI uHmequepeHuuu ceema 6 coomeemcemeuu ¢ Ha-
OnroOeHueM 3aKoHa COXPAHEHUSl JHEPSUU.

Knrouesvie cnosa: unmepghepenyus, pomon, onnosasn hynkyus, amniumyod.

WUnrtepdepennus, Habmogaemasl Al CBETOBBIX BOJIH, XapaKTepU3YeTCs TEM,
YTO B pe3yjbTaT HAJIOKEHUS AUPPAKIUOHHBIX BOJH JPYr Ha Apyra B pa3indHbIX
TOUYKaX IPOCTPAHCTBA IIPOUCXOAUT YCUIICHHE WM OciabjeHUe aMIUIUTY/bl KoJje-
O6anusi. UHTEHCMBHOCTh NUQPPAKIIMOHHONW KapTUHBI MPOIMOPLIMOHAIBHO KBAaApaTy
aMIUTUTY/bl CBETOBOM BONHBIL. 1o mpencraBieHusiM (OTOHHOM TEOPUH UHTEHCHUB-
HOCTb OTIpEJIENSIeTCs] YUCIOM (DOTOHOB, OMAIAIOIINE B JAHHYIO TOUKY AUPPAKIHU-
OHHOM KapTHUHBI, 3a/1a€TCS KBAAPATOM aMIUIUTY bl BOJTHOBOW (yHKIMHU, B TO Bpe-
Ms KakK JUIsl OAHOTO (DOTOHA KBAJpaT AaMIUIMTYAbI ONPEEISIETCS BEPOSATHOCTD I0-
najgaHus (OTOHA B Ty WM UHYIO TOUKY.

BonnoBas ¢yHkius - aGcTpakTHOe MOHSATHE, BBeAeHHOe bopHOM s TOTO,
YTOOBl OOBSICHUTH YMEHBIICHHE BEPOSITHOCTH OOHAPY)KEHHSI YAaCTUIIbI B JIAHHOM
TOYKE IPU BKIFOYEHUU JOMOJHUTEIbHBIX MYTEW aJbTEPHATUBHBIX JBH)KCHUIN 4Yac-
THLBI B 3Ty TOYKY. Takoe BO3MOKHO TOJBKO MPH CIOKEHUH BEJIWYUH Pa3HbIM 3HA-
koM. O/IHAKO BEPOSITHOCTh HE MOXKET ObITh OTPULIATEIBHOM, MO3TOMY bopH mpen-
JIOKWJI CUMTATh, YTO BOJIHOBAsI (YHKIIMUS MEHSET CBOM 3HAK B MPOCTPAHCTBE X U
BpEMEHHU t, a - BEpOSITHOCTh OOHApYKEHUS YacTHIIbl BCEraa mojoxkurenabHas. Hu-
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Kakoro o0ocHoBaHuUs Nnpu 3ToM bopH He mpenoxui. BeposTHOCTh HaXOXKAEHUS
YacTHIIbl B JICHHOM TEOpUU ompejensercs BoJHOBOW ¢yHkuuen. [Ipu stom, mpu
JBYX aJIbTEPHATUBHBIX MYTAX MEPEMEIIECHUS YaCTHI] OT UCTOYHUKOB K JAETEKTOPY.
MoxHO Ha0/IIOAaTh CTPAHHOE SIBJIEHUE, €CJIHM 3aKPBhITh OJUH MYyTh, IETEKTOpP HE
¢ukcupyer vactuiny. [loaTroMy, npu BO3NEUCTBUM JBYX HPOTHUBOIOJIOXKHBIX CHI
OHHM KOMIIEHCUPYIOT APYT Apyra U pe3ysbTar paBeH HyI0. YTOObI y4ecTh 3TO sIB-
JICHUE BBOJSITCS MOHSATHE BOJHOBOM (YHKIIHMU, KOTOPOE MOXKET MEHITh CBOW 3HAK
(cunycomuaa), Ipu BO3JIEUCTBUH JBYX SIBICHUN C pa3HBbIM 3HAKOM, MOJIy4aeTcs pe-
3yJbTaT PaBHBIM HYJIO. BEpOATHOCTh HAXOKIEHHS YACTHLBI ONPENEIAETCS, KaK
KBaJIpaT CyMMbl BOJHOBOM (PpyHKiuu. IIpy 3TOM MOKHO MOJYYUTH BEPOATHOCTH
0,2,4 unu moboe 3nauenue ot 0 10 4. Eciu B34Th 1BE BOJIHBI, UAYIIHME OT HE3aBU-
CUMBIX UCTOYHUKOB, TO, IPU UX HAJOKEHUH, (a3bl OyAyT U3MEHSITHCS COBEPIICH-
HO OecnopsimouHo. "[IpaBriIbHOTO" yCUIICHUS WM OCIA0JICHUSI CYMMapHOW BOJIHBI
B MPOCTPAHCTBE HAOMOAAThCS HE OyneT. [[s mosiBneHuss MUHUMYyMa UHTEHCUBHO-
CTH BOJH B KakKOH-TO TOYKE MPOCTPAHCTBA HEOOXOAMMO, YTOOBI B 3TOW TOUKE
CKJIaJIbIBA€MbIE€ BOJHBI MOCTOSHHO TacWjid APYr Jpyra, T.€. JJIUTEIBHOE BpPEMs
BOJIHBI HAXOJIMJIUCh Obl TOYHO B MPOTUBOGA3e, KOT1a pa3HOCTh UX (ha3 ocTaBaiach
OBl MOCTOSTHHOW. MaKkCHUMyM aMIUIUTYABI BOJIHBI OYyJIE€T MOSBIATHCS, KOT/a CKJa-
JbIBa€MbI€ BOJIHBI BCE BpEMsI HAaXOJATCs B OJAHOW U TOM ke ¢ase, T.e. KOrja OHU
MOCTOSIHHO YCWJIMBAIOT WJIM OCHa0JISIOT IPYT Apyra.

[IpoTBOpEUHE MEXKY 3aKOHOM COXPAaHEHUS SHEPTUU U NIPaBUJIAMHU CIIOKEHUS
rapMOHUYECKUX KOJIEOAaHUN U BOJIH OCOOEHHO OTYETIMBO MPOSBISIOTCS B KBAHTO-
BOM OoNTHKE. BEe30CHOBATENBHO CUMTAETCS, YTO MPU HAJOKEHUU TapMOHMYECKHUX
BOJIH OJIMHAKOBOM 4acTOThI, (ha3bl M AMIUIMTYABl PE3yJbTUPYIOLIAs aMIUIUTY/a
YBEJIMYMBAETCSI BO CTOJBKO Pa3, CKOJIBKO CJIAraeMbIX, a DHEPrus yBEIWYMBACTCS
MPONOPLUUOHAIIBHO KBAJIpaTy pe3yabTupyromen ammutyasl [1,3]. Jlo HacTosmero
BPEMEHM UAYT HAy4YHbIE CIIOPHI, KAKUM IPOILJIA IIyTEM YacTHUIlA IPU HAJIMYUU AJTb-
TEPHATUBHBIX NyTeH U SBISETCS JM CIIPABEAJIUBBIM YTBEPKACHUEM, UTO MPHU COB-
najieHuu (a3 dPHEPrus yBEIMUYUBACTCS MPOMOPLIUOHAIBHO KBAJpaTy aMIUIATY.bI,
TO €CTh B pe3yJbTaTe HAJIOXKEHUs ABYX (POTOHOB yBenuuuBaercs B 4 pa3a. B ogaux
CIy4asiX YTBEPKIAETCs, YTO ATOT CIydaill MPOXOAMUT 3a CUET YBEJIMYEHHS COIpPO-
TUBJICHUS [3] U COOTBETCTBEHHO YBEJIIMYEHHEM MOIIHOCTA OT WUCTOYHUKOB H3IY-
yeHus 6e3 HapylIeHUs 3aKOHa coXpaHeHus sHepruu. B cBoux paborax Pobeprcon
u AradonoB [1,3] yTBepKAarOT, YTO MPU HANOXKEHUU N - KOTEPEHTHBIX BOJH C
OJIMHAKOBOW YacTOTOM, MOJIApU3ALMEN aMIUIUTYAbl U NpHU coBmajaeHuu (asz, am-
ATy KoneGannii yBenuunBaercst B N-pas, a MOIIHOCTb B N - pas, 4TO IPOTH-
BOPEYUT 3aKOHY coxpaHeHus 3Hepruu. [lo yrBepxknaenuto Ilonp [upaka, koTopoe
OH BbIckazal B "CoOpaHuu HayyHBIX TPyAOB" [2], MpU CIOKEHUH AIEKTPOMArHUT-
HBIX BOJIH JiBa (DOTOHA YHHUYTOXKAIUCh Obl, a MHOrAa Obl MpeBpamainch B N-
(OTOHOB, YTO MPOTUBOPEUUT 3aKOHY COXpaHEHHUs sHepruu. B npyrom ciyuae, mo
yTBepkaeHusM [upaka, mpoucxoaut unrepdepenuus Gporona camum ¢ coOoH, Ko-
r/la 4acTULIAa TEJECMOPTUPYETCS Ha JIBE, KAKUM-TO COBEPIIEHHO HEMOHSTHBIM 00pa-
30M, a TOTOM OOHApYyKUBAeT ceOsi B HOBOM MECTE.
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Bcesxkas IIOIIBITKA, OIPCACIINTD KaKUM U3 AJIbTCPHATHBHBIX HYTCI\/JI MpommeJ1 (1)0-
TOH 3aKaH4YMUBACTCA MCUC3HOBCHHCM I/IHTep(i)epeHI_II/II/I. HpeIICTaBJIHCT HUHTCPCC, 110~
maaacT JIn (1)OTOH B 00/1aCTh MHUHUMYMa MHTCHCHUBHOCTH CBCTA HAa JACTCKTOPC HJIN
HCT, a €CJIM I10oI1agacT, TO KaKOBa €ro I[EUIBHCIZHI&H CYI[B68.. K COXKXaJICHUIO, COBpPC-
MCHHAsA HayKa OTKA3bIBACTCSA CTABUTDH TAKHC BOIIPOCHI U UCKATb BI[paBBIfI CMBICJI B
Ha6JIIOIIaCMBIX SABJICHUAX, MPCANIOYUTAA IMOJIb30BATHCA a6CTpaKTHBIMI/I MaremMarTru-
YCCKNMHU COOTHOILICHUSIMMU.

BUBJIUOIPAOUYECKHNI CIIMCOK
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VIK 621.311.25
MEPCIEKTUBA UCIOJIb30BAHUS ATbTEPHATHBHBIX
WCTOYHUKOB DHEPTUH

Menbuaukos B.K. (30I1-1-10)
Hayunslii pykoBouTenb — K.T.H., Jou. kKadeapsl JuT 3n00un B.H.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampuea}omc;z Mupoevie 00CMUdICEHUsl 8 6€mp06012 U COJIHEYHOlL IHepzcemuKax. ﬂaHbl
munbsl 6empo6sblX U COJIHEUYHRbIX YCNMAHROBOK U UX NEPCNEKNMUBLL UCNOIb306AHUA 8 Poccuu.

Knrouesnie cnosa: H@mpa()uquHHCl}Z IHepeceMUKA, COJIHEeYHAl DHeEpecemuKda, 6EMpAHAsl SHepP-
cenuKka, Heucuepnaemole pecypcol, COJIHEYHblE 6amapeu, 6EMPOIIEKMPOCMARYUU.

B nacrosiiee BpemMsi OCHOBHBIMH HCTOYHUKAMU DHEPTUU SBISIOTCA YTrOJib,
HeTh U Ta3. [Ipu coBpeMEeHHOM ypOBHE JOOBIUM pa3BeIaHHBIX 3aM1acOB YIJIS XBa-
tut Ha 400 ner, Hedtu Ha 42 rona, a ra3a Ha 61 roa. B cBsI3u C 3TUM POUCXOIUT
HEIPEPBIBHBIN POCT LIEH HA SHEProHOCUTENM. 3a nocieanue 20 JeT mo cTaTUCTHU-
4ecKUM JaHHbIM BP Statistical Review of World Energy 1ienbl Ha HEQTh U ra3 yBe-
JTUYWIKCH TIPUMEPHO B 5 pa3, a Ha yrojb B 3 pa3a U 3TOT POCT IPOJIOHKACTCS.
JHpyroe neno — anbTepHAaTUBHAS YHEPTHUS, TIoJIydaeMas U3 BO30OHOBIISIEMBIX, HEUC-
yepraeMbIX HICTOUHUKOB SHEPTHU — BETPa, COJIHIIA, OMOMACChl, BHYyTPEHHETO TeIljia
3emiid U T.1. CTOUMOCTh YCTAHOBOK, PabOTAIONIUX HA aJIbTEPHATUBHOM TOIUIMBE
MOCTOSTHHO CHM)KAETCSl BBUJY TEXHUUYECKOTO M TEXHOJOTHYeckoro mporpecca. Jla-
Jiee mpejiarao paccMOTpPeTh, EPCIEKTUBBI UCIIOIB30BaHUS COJIHEUHBIX OaTapei
[1]. Kak u3BeCTHO, OCHOBHBIM MaTe€pUalioM JJIsl CO3/IaHHsI COBPEMEHHBIX COJIHEY-
HBIX SYEEK SIBISETCS KPEMHMM — JICIICBBIM MOJIYIPOBOAHUK, UMEIOIIUICS B HU3-
owsiTke. Tem He menee, KIIJ] kpeMHHEBBIX COJIHEUHBIX OaTapell HEBBICOK, a IMPO-
1IeCC MPOM3BOJCTBA JIOBOJIBHO PECYpPCOEMOK H3-3a HEOOXOJIWMOCTH MCHOJIb30Ba-
HUS HAHOTIOJYIIPOBOJAHUKOB, KOTOPbIe HEOOXOAUMBI JIJISI TIPOBEACHUS dJIEKTpHUYe-
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cTBa. B pe3ynbTaTe 37€KTpO’HEPrusi, TeHepupyeMasi ¢ UX MOMOIbIO, HEJEHIeBa.
IIpu ypoBHE conHeuHO# paguauuu B 3.75 kBt 4 Ha 1 M’ B JICHb, YTO SBIISIETCS yc-
penHeHHbIM 3HaueHueM s 60% momanu Poccuu, oKynmaeMocTh TaKUX KOJUIEK-
TOpoB cocTaBisier okoyio 14 ner. B Kpeimy, KpacHogapckom kpae, CeBepHOM
Kagkase, PocToBckoii o61acTtu, 10xHOM yactu [ToBoIKbsI, 10KHBIX paiioHax HoBo-
cubupckoir 1 Upkyrckoit obnacteit cutyanus 4yyTh Oojiee OnaromnpusitHas — Tam
MOCTYIUICHUE COJIHEYHOW »HEpruu Ha | kBagpaTHbIi MeTp gocturaet 4,5 kBr'u
[2]. Onnako B 2009 roay ydeHble TIPU MCCIIEAOBAaHUU TIEPOBCKUTA OOHAPYKUIIHU,
YTO 3TOT MaTe€pUal MOKET MOTEHLIUAIBHO YBEIUUYUTH 3P (HEKTUBHOCTH Mpeodpazo-
BaHUS COJHEYHOI'O 3JIEMEHTA U CaM SBJISETCS OTIMYHBIM IMOJYIPOBOJIHUKOM, TO-
3BOJISIE OOXOAUTHCS 0€3 UCTOIb30BAHMS HAHOTIOIYIPOBOAHUKOB. CHauasna y4eHble
JUISI TIOBBIIIEHUS SHEPT03((PEKTUBHOCTH HAHOCHIIM NIEPOBCKUTHI HA TUICHKY JTUOK-
cuia TUTaHa, KOTOPBIA co37aBaj pa3HMIly MOTEHIMAIOB U BHICTYNAJl MPOBOIHU-
KOM 3JIeKTprudecKoro 3apsaa. [loxe uz-3a Toro 0OHapy)uioch, 4TO MOBEPXHOCTh
JUOKCHUAA TUTaHa O]l BO3JeHcTBUEM aTMOc(ephl, 00pa3oBbIBajia r’UAPOKCUIIbHbBIE
rpynnsl (OH) 1 KaTUOHBI THUTaHA, U TEM CaMbIM CUJIBHO TOPMO3WJIa 3JIEKTPOHBI,
yueHble pazpaboranu 3¢PpekTuBHO aOCOPOUPYIONIUNA CBETOBYIO SHEPIUIO0 MEPOB-
CKUTHBI MaTepual — CMEUIAHHBIM XJIOPUA-HOAU METHJI aMMOHHS CBHHIIA C
npeanoyiaraemoit popmynoit CH;NH;PbI,Cl. HoBbIf TTEpOBCKUT MOXKET OBITH 1MO-
Jy4YeH B BHJI€ KPUCTALIMYECKON IJIEHKH HA TMOBEPXHOCTU MOPUCTOTO OKCHJIA
QNIOMUHUS, SBIISIIOIIETOCS M30JIATOPOM; TO3BOJISISL BCEM JJIEKTpPOHAM, FeHepHUpye-
MBIM B CJIO€ TIEPOBCKUTA, HAMPSAMYIO IEpPEJaBaThCsi Ha AJEKTPOA. TeXHOoJorus
CO37aHMUsl COJTHEYHOW OaTapen Ha OCHOBE MEPOBCKUTHOI'O MaTepuaia SBISETCS
OYEHb MPOCTOW M MOTEHIMAIBHO JEMIEBON, OHA HE HYXIAETCS B SHEPTOEMKHUX U
CJIOXHBIX Tpolieccax: He TpeOyeT BaKyyMHBIX KaMep, ThICSYErpaJyCHbIX TeMIIEpa-
TYp WJIH CBEPXBBICOKOW YMCTOTHI CAMOI'O MaTepHalia, Kak Co3JaHue KpUCTaJINyue-
CKOro kpemuus [3,4].

3a nocnennue 6 net yuensie pa3sunu KII/] nepoBckutHbix nanenei ¢ 3,8% a0
19,3%. CpaBHuBasi, ¢ KPUCTALTNYECKUMU KPEMHUEBBIMHU COJIHEUHBIMU OaTapesiMu,
BEYIIUX KOMMEPYECKUX TEXHOJOTUW, KOHBEPTUPYIOUIUMHU OKOJ0 25% conHeu-
HOM SHEPIUH B 3IEKTPUUECTBO, TEMI PAa3BUTHS MEPOBCKUTHBIX MaHENeH sBIseTCS
OoueHb BBICOKMM. HeocTaTok umeercs: TOJIbKO OJJUH — COZep>KaHue CBUHIIA, KOTO-
poe nmoTpedyeT HEKOTOPhIX Mep MO YTHWIM3ALUU U BTOPUYHON nepepadoTke. Pac-
CMOTPHUM K€ TENepb BETPOINEKTPOCcTaHIMH [5]. OCHOBHBIMU THUIIAMH BETPOJIBUTA-
TeJeil Ha CerofHs SIBISIOTCA KpbhUIbYaThie U KapycenabHble. BeTpoanekTpocTanuu
KpBUIbYATOr0 THUIMA MPECTABISIOT COOOM JOMAaCTHbIE MEXaHU3Mbl C TOPU30HTAb-
HOM OChIO BpalleHUs], TAK)KE UX HETJIACHO HA3bIBAIOT BETPOJABUTATENSAMU TPaIULIHU-
oHHol cxeMmbl. Kppuibuateie BOC mocTostHHOro Toka HEOOJbIIONH MOIIHOCTU CO-
EAUHSIOT C 3JIEKTPOTreHEepaTOpOM HAIpPsIMYl0, HE MCHOJIb3YysS MYJIbTUILIUKATOD,
MougHeie ke BOC ocnamaror penykropom. Hemoctatkom takux BOC saBnsercs
myM. K npumepy, B HenocpenctBeHHoi 0au3zoctu k BOC momHocthio 850 kBT Ha
ypOBHE BETpoKojeca ypoBeHb Inyma coctaBisier 104 nb. Kapycensnsie BOC
MMEIOT BEPTUKAIBHYIO OCh BPAILIEHUSI U OTIMYAIOTCS OT KPbUIbYATHIX TEM, YTO pa-
OotaroT mpu 1000M HampaBiIE€HUU BETpa, HE MEHss cBoero mnojoxkeHus. Korga
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CKOpPOCTh BETPOBOr0 MOTOKAa yBEIWYUBAETCs, KapycelbHble BOC yBennunBaroT
CKOPOCTh TSTH, B OCTAJIbHOE k€ BpPeMsI UX CKOPOCTh OcTaeTcs crabuiabHOU. Oc-
HOBHBIM €T0 MPEUMYIIECTBOM SIBISIETCSA TO, UTO B HEM MCIOIB3YIOTCSI MHOIOIMO-
JIIOCHBIC AJIEKTPOreHEPaTOPhl, KOTOPhIE pabOTAIOT Ha MaJbIX 000pPOTaX, MO3BOJISS
TEM CaMbIM IPUMEHATH MPOCTHIE AIEKTPUUECKUE CXEMBbI 0€3 pucKa aBapuu IMpU
CJIy4ailHO MPOM3OLIEANIEM MOPHIBE BETPa. Y BEPTUKAIBHBIX BETPSIKOB €CTh OJMH,
HO CYIIIECTBEHHBI MHHYC — BBICOKAsl II€HA, CBSI3aHHASI CO CTOMMOCTBIO OMOPHO-
MOJIIMUITHUKOBOTO Y3JIa.

NHXeHephI-KOHCTPYKTOPHI B COBpeMeHHbIX BOC BOIIOTWIIM MHOXKECTBO TEX-
HUYECKUX UJICH, OTBEUAIOLIUM MOCIEIHUM JOCTHKECHUSIM HAyKH, HAIIPUMEP: CHUC-
TeMa JTUHAMHUYECKOT0 U3MEHEHU yTila aTaKu, CUCTEMA JUHAMUYECKOTO PEryIupo-
BaHUs CKOPOCTH BpalICHHS BETPOKOJIECA B 3aBUCUMOCTH OT Harpy3Kud U CKOPOCTH
BETpa, CUCTEMa YIIPaBJICHUS PhICKAaHUEM — JIEKTPOHHBIN (uIrorep, cucteMa ornepa-
TUBHOT'O PEryJIMPOBAHUS MArHUTHOTO CKOJIBKEHUSI aCMHXPOHHOTO TeHepaTopa.
Poccust o6nagaet G0abIIMM MOTEHIMAIOM JjIsi cTpoutenbcTBa BOC 3a cuer or-
POMHBIX HE3aCTPOCHHBIX MPOCTPAHCTB M 30H MOBBIIMIEHHOrO BeTpa. OmHAKO He-
CMOTpsI Ha Bce reorpauyeckue U KIMMaTHUYECKHUe TPEUMYIIECTBa OTEUECTBEHHAS
BETpOIHEPreTHKa O€3Ha/Ie’)KHO OTcTaeT oT 3amazga. [lpuunHa 3akitoyaeTcs B OT-
CYTCTBUU ONPEIECICHHS HA 3aKOHOJIATEIIbHOM YPOBHE MOPSIAKA MOKYIKHU AJIEKTPO-
SHEPTUH AJIEKTPOCETIMH, YTO SIBJISACTCS OOJIBIITUM MPETSITCTBUEM JIJISI UCIIOJIb30Ba-
HUS BO30OHOBJISIEMBIX HICTOUHUKOB SHEPTuu [6].
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B pabome ananuzupyemcs npunyun Oeiicmeus u ONbIM NPUMEHEHUS. CYXUX INeKMPOOO08
CpasHeHUst ONUMeNIbHO20 Noab308aHus Ha ocHoge nopucmou cmaiu (CIC). Paccmampusaromes
nepcnekmuebl NPUMeHeHUs. NCe8008000POOHBIX INIEKMPOO08 HA OCHOBE NOPUCMO20 MUMAHA, 8
cucmemax KOHMPOJIsL U Pe2yIupo8aHusi NApAMempos 3NeKmpoXUMU4ecKoll 3auumsl Heghpmeea-
30NMPOBOO0E U OpYeUX NOOZEMHBIX MEMALIUYECKUX COOPYIHCEHUIL.

Knrouesvie cnosa: nopucmas cmanv, nopucmoliii mumau, 21eKmpoobl CPABHEHUs OIUMENb-
HO20 NONb308AHUS, DJIEKMPOXUMUYECKAs 3auuma, CMAHOAPMHbIL NOMEHYUAN, NOMEHYUAL 3a-
wWumol.

Ha rpanuiie MeTami-KMIKOCTh BCErJa BO3HUKAET JIBOMHON 3IIEKTPUUYECKHIA
CJIOM, XapaKTEPHU3YIOUIUICS ONpPEEICHHBIM CKaYKOM MOTEHIIHAJIA - JIEKTPOIHBIM
MOTEHIMAIOM. AOCOJIOTHBIE 3HAYEHUS JIEKTPOAHBIX MOTEHIUATIOB HKCIIEPUMEH-
TaJbHO OIPENEIUTh HEBO3MOXKHO. lloTeHIMan KaXAoro aJIeKTpoja 3aBUCUT OT
MPUPOABI METaNIa, OT KOHIIEHTPAlMM MOHOB METaJljla B pacTBOpE, OT TeMIIEpaTy-
pbl. [ToaTOMY 31€KTpOAHBIE TOTEHIIMAIBI U3MEPSIOT, CPABHUBAS C MOTEHIIMAIOM
anekTpoaa cpaBHeHUA. OOBIYHO MPUMEHSIOT ra30BbIM CTAaHAAPTHBIA BOAOPOIHBIN
anekTpoy [1], moTeHnuan KOToporo cTabuiIeH U MPUHUMAETCSI PAaBHBIM HYIIIO.

Puc. 1. Bogopoausiii anexkTposa

Bognoponnsiii anextpop (puc.l) npeacrasiser co0o0il MIaTUHOBYIO IJIACTUHY 2,
MOKPBITYIO BBICOJIUCIIEPCHOM MJIaTUHOM (TIJIATUHOBOW 4YepHbI0). [lnacTtuHa morpy-
xaercsa B 1 M pacTBOp cepHOM KUCTOTHI 5,3anuBaemMoit B cocyn 1 TpyOky 3 ¢ kpa-
HoM 4. Yepe3 TpyOKky 6 C KpaHOM B PacTBOp MOAAETCS BOAOPOJ NPH JIaBICHUU
101,3 xIla u Temnepartype 25 °C, OMbIBaIOIIMA 3IEKTPOJI U HACHIIIAIONIUN TTOPHUC-
TO€ MOKPBITUE TUIaTUHBL. 13 cocyna BOJOPOA BBIBOJAUTCS Ye€pe3 BOASHOM 3aTBOD 7.
[InaTvHa, KOHTAKTUPYIOIIAs ¢ MOJEKYJIaMH aJIcCOPOMPOBAHHOTO BOJOpOA, KaTa-
JU3UPYET pacnag MOJIEKYJ Ha aTOMbl. ATOMBI BOJIOPOAA, B3AUMOAEHUCTBYS C MOJIe-
KyJIaMU BOJIbl, IEPEXOJIAT C IOBEPXHOCTH B PaCTBOP B BHUJI€ MOHOB. [Ipu aTOM mia-
TUHA 3apsKaeTcsl OTPULIATENBHO, a PaCTBOP — MOJOXKUTEIbHO. Hapsany ¢ nmepexo-
JIOM MOHOB B PAacTBOP Ha JJIEKTPOJAEC HIET OOpaTHBIM MPOIIECC BOCCTAHOBJICHUS
noHoB H':

I
ZH-EF( ) 2e -"—'-}Hz( res)
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CranmapTHBIA BOAOPOAHBIN 3JEKTPOJ BCEM XOPOII, HO SBISIETCS J1abopaTop-
HbIM nipubopom. [lorTomMy ISl MOJEBBIX M3MEPEHUM HUCIOIB3YIOT 3JIEKTPOIBI C
KUJKAM  3JIEKTPOJIUTOM: MEAHO-CYJIb(aTHbIC, XJIOp — cepeOpsiHbIe, pexe Kajlo-
MeJbHbIE. BCe OHM HEAOCTAaTOYHO XOPOIIO BIIMCBHIBAIOTCA B CUCTEMbI ABTOMAaTUKHU
U TEJIEMEXAHUKHU IS KOHTPOJISI U PETYJIUPOBAHUSA MAPAMETPOB IJIEKTPOXHUMUYE-
CKOM 3alIUThI OA3EMHBIX METALUIMYECKUX COOPYKEHUM.

Pa3ButHe TEXHOJOTHI OTKPBHUIO HEOXKHUIAHHBIE BO3MOXKHOCTH pa3pabOTKHU CY-
xuXx 3J1eKTposioB cpaBHeHUs (COC) mauTenbHOro JACHCTBUS Ha OCHOBE MOPHUCTHIX
MeTauioB U craBoB (puc.2) [2]. Takoil mceBAOBOJOPOAHBINA 3JIEKTPOJ CpaBHE-
HHS, B KOTOPOM MCIIOJIb30BAHO SIBJIEHHUE BBIJACICHUS T'a3a - BOAOPOAA MPHU KaTOJ-
HOW TOJSAPU3ALMUA MTOPUCTOM JIETUPOBAHHOW CTAJIM, CTPYKTypa KOTOPOW B CBOIKO
ouepe/ib CIOCOOCTBYET HAKOIUICHHIO ra3000pa3HOro BOJAOpOAa B MOpax U MyCTO-
Tax. AGCOPOMPOBAHHBIN BOJOPOJ] CTPEMHTCS KOHIIEHTPUPOBATHCS IO T'paHHUIAM
3€pPEH, Ha HECOBEPIIECHCTBAX KPUCTAJIIMUYECKON PELIETKH, HECIIJIOIIHOCTIAX CTPYK-

TYPBL.

Puc. 2. Ctpykrypa nopucroit cranu

KaTtonnas momnsipuzamusi 3J€KTpojia MPOU3BOJUTCS TOCJIE YCTAaHOBKH €r0 B
TPYHT, TIepe]] HayajioM u3MepeHuil. [Ipu AocTHXKeHUH TOTEHIUala BOJOPOIHOMN
JIETIOJISIPU3alMM  TIPOUCXOIUT HABOJOPOKMBAHKME NPWJIETAIONIEH BIard rpyHTa u
MOp 3JIEKTPOJia BBIAEISIEMBIM U3 BJIard TPyHTa BoaopoaoM. [lo Mepe HachIleHHs
MOp DJIEKTPOJIa BOAOPOJAOM €ro MOTEHITUA JJOCTUTAET CBOETO MOCTOSHHOIO 3HaUe-
Hus. [lpu mpoBeneHUn uU3MEpeHU MOTEHIMAada KaTOMHOW 3allUThI MOJ3EMHOTO
COOPY>KEHUS dJIEKTpUUECKas 1IeTh HAaBOJOPOKUBAHUS OTKIIIOYACTCS.

Cyxo#i anextpon cpaBHenuss COC-1, Bomemmuii B peecTtp 000pyIOBaHUS
OAO»l'aznpom», o61agaeT CAEAYIONIUMMH XapaKTEPUCTUKAMU: HOMUHAIBHBIN I10-
tenuai sekTposaa (-0,430B); cymmapHas HeCTaOMIBHOCTh MTOTEHIIMANIA OT IPYH-
ta (+0,050); mporuo3upyemsblii cpok 0e30TKa3zHOIl paboThl B rpyHTE (HEe MeHee 10
JIeT); BpeMsl BhIXOJa B pabouee cocTtossHue He Ooisiee (60muH.) [3]. MHOroobe-
MIAIOIIUM MaTepHaJIOM JJIS TCEBIOBOJIOPOIHBIX AJIEKTPOIOB CPABHEHUS SBIISICTCS
MOPUCTBIM TUTAaH U €ro CIulaBbl. TuTaH oOjlajaeT MEPEMEHHONW BaJICHTHOCTHIO U
OOBIYHO BCTpEYAETCS B JABYX, TPEX M UETHIPEXBAJICHTHOM COCTOSHUSAX. Bomopon
XOpOIIIO0 pacTBOPUM B TUTaHE. PacTBopeHHe BOJOpOja B THTAHE - Mpoiecc oopa-
TUMBIH. Peakius HauyWHAeTCs MpU TEMIepaTrypax BBIIIE KOMHATHOW, 1T TUTaHa
criocobeH mornotuts 10 400 cM’ Bogopoaa. IIpu HEGOIBIIOM COLEPIKAHUH ITOrO
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ra3a aTOMbI BHEAPSIOTCS B PEIICTKY METaJljIa, a IPH BHICOKOW KOHIICHTPAIMH TIPO-
ucxoaut obpaszoBanue ruaputa TiH [4]. OxHako, BOAOPO MPU B3aUMOJICHCTBUH C
TUTAHOBBIMH CIUTABAMHU MOXKET U3MCHSTHh MX CBOMCTBA KaK B MOJIOKHUTEIBHYIO, TaK
U B OTpHUIIATEIbHBIC CTOPOHBI. HeraTnuBHOE NEWCTBHE NPOSBISICTCS B BHAC BOJIO-
POJTHON XPYIKOCTH, XapaKTEPU3YIOMIEHCS PE3KHMM CHUKCHHUEM MEXaHHYECKHX
CBOMCTB TUTAHOBBIX CIUTABOB IPH COACPKAHUN BOAOPOI1a OOJIBIIE KPUTHICCKOTO.

YuuteiBas cBOcOOpa3re B3aUMOJICHCTBHUS TUTaAHA M BOJOPO/IA, TIPEICTABISICTCS
MIEPCTIICKTUBHOM pa3paboTKa ICEBI0BOIOPOIHOTO 3JIEKTPOIa CPAaBHECHUS Ha OCHOBE
MOPUCTOTO THTaHA. TpeOyIOTCS MOWCKOBBIC MCCIIECIOBAHUS O CTAOMIIBHOCTH IIO-
TEHIMaJIa BOJOPOJOHAMIOIHEHHOTO ((pu3ndeckas ajacopOIus, XemMocopOIus) mo-
PHUCTOTO TUTAHA U €r0 CILNIABOB B TPYHTOBOM 3JICKTPOJIUTE.
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SHEPI'OCBEPETAIOHIUE TEXHOJIOI'MA B CTPOUTEJIBCTBE
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B cmamuve pacemampuearomcsia OCHOBHble HANPAeIAeHUsl I9KOHOMUU JHEP2OpeCcypcos 6
cmpoumeilibemee.

Knrouesvie cnosa: sanepeocbepescenue, snep2oapgexkmusHocms.

[Ipo6nema sHeprocOepeKeHHs C KaXAbIM I0JIOM CTAaHOBUTCS Bce 0OoJiee aKTy-
anbHOU. Takue BakHbIE (DAKTOPHI, KAK BHICOKAs] CTOMMOCTb SHEPTUU, HEraTUBHOE
BIIMSIHUE HA OKPYXKAIOLIYI CpEAy, BCIEACTBHE €€ NMPOU3BOJCTBA U OTPAaHUYCH-
HOCTbh DHEPre€TUYECKUX PECYpPCOB FOBOPAT O TOM, YTO pa3yMHEE HayaTb CHUKATh
noTpeOJIeHHe SHEPTUU, HEXKeNIH YBEINUYMBaTh ee nmpou3BoAcTBo. [lo nanubm I'oc-
CTpOSsi, CPEIHUM pacxo]i TEIJIOBOM PHEPrUU Ha OTOIUICHUE U CHAOXXEHHE Topsueit
BOZ0i B Poccum coctaBiigeT 82 Kr yCIOBHOTO TOIUIMBA Ha OJMH KBaJpaTHBIN METp
B Iroj, uTo B 2-3 pasa mpeBbinaeT aanHeie o EBpomne [1]. DHeprocOeperaromye
TEXHOJIOTUU B CTPOUTEIBCTBE MPUMEHSIOTCS YK€ Ha MPOTSHKEHUM MHOTHX JIET.
OHeprorh(PeKTUBHBIM SBISETCS HKOJIOTMYECKH YHUCTOE 3[]aHuE, B KOTOPOM C 3a-
JaHHOM 00EeCIeYeHHOCThIO MOJACPKUBACTCS KOM(POPTHBIM MUKPOKJIMMAT U pea-
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JU30BaH KOMILUIEKC MEPOMNpPHUSATHM, 00eCleunBaronuX CYIIECTBEHHOE CHUXEHUE
pacxoja SHEPreTUYECKUuX, MaTePUaIbHbIX U APYTUX PECYPCOB 3a CUET MCIIOJIb30-
BaHMS MPU CTPOUTEIBCTBE U PEKOHCTPYKIUU 3/1aHUM 2(HPEKTUBHON TEIITONU30JIs-
1Y, CHIKEHHUE TEIUIONOTEPh Yepe3 CUCTEMbl BEHTUJISAIIMU MYyTEM YCTAaHOBKU TETI-
JI000MEHHUKOB (PEKyINepaTopoB), MpeIHA3HAUYCHHBIX JIJISI BO3BpaTa TEIIa BBITSK-
HOTO BO3/lyXa OOpaTHO B 37laHWeE; HE JIoNycKaeTcs nHGUIbTpanus (yTedyka) Harpe-
TOTO BO3/yXa uyepe3 OKOHHBIC Meperui€Tl U O0ankoHHble aBepu [2]. Jas atoro ye-
TaHABJIMBAIOTCS COBPEMEHHBIC OKOHHBIC CHUCTEMBbI, OAIKOHHBIE M BXOJHBIC JTBEPHU.
U, HakoHel, Cephe3HYIO POJIb B TIOBBIIICHUN dHEPreTUYECKOr 3 PEKTUBHOCTH HT-
paroT KoTelbHble ycTaHOBKHM C ToBbimeHHbIM KIII, a Takke mpubopsl mjis mo-
KBapTUPHOTO PEryJIUPOBAHUS TeMIEPATypHOro pexkuma. [loBbIllIeHHe Tero3aiiu-
ThI 000JIOYKH 3/1aHUSI 0OECIICUNBACTCS 3a CUET MIPUMEHEHUS TPEXCIONHBIX HAPYK-
HBIX TMaHeler ¢ A3(QPEKTUBHBIM YTEIUIMTENIEM - MEHOMOJUCTUPOJIOM C MPUBEIICH-
HBIM CONPOTUBJICHUEM Terutonepeaade 6omnee 3,2 M2 rpaa/Br, yctanoBku 3¢ dek-
THBHBIX OKOHHBIX OJIOKOB, a Takke OCTekJeHHs Jomkuil. [locmennee perieHue
MPUBOJUT K CHIKEHHIO (110 5%) pacyeTHBIX TEIUIOBBIX MOTEPh 3AaHUN U TOJOBOTO
pacxoja teria (10 8%) 3a cYeT MOTJIOIMIEHHOTO COTHEYHOro u3nydeHus [3].
Bo3nyxooOMeH opraHu3yeTcs 3a CUeT UCIOJb30BaHUS €CTECTBEHHOTO MPUTOKA
CBEKEr0 BO3JyXa uepe3 CIelHaIbHbIC KJamaHbl B OKOHHBIX OJIOKaX M IEHTpaslb-
HOW MEXaHUYECKOW BBITSHKHOW CUCTEMBI C YCTAaHOBKOM B KayK/I0W KBapTUPE BbI-
TSOKHBIX KJIAIMMAHOB C aBTOMATHUYECKUM PETYJIUPOBAHUEM pacxoja Bo3ayxa. Takoe
pEllIeHNE MO3BOJIAET YTHIM3UPOBATh TEIJIO BBITSXKHOTO BO3/1yXa, HA MOJAOTPEB KO-
TOporo yxoaut okono 50% Bcero motpediieMoro Teria Ha OTOIJICHUE 3JaHUs.
[Tognepxanrie HEOOXOAUMON TeMIIEpaTyphl BO3yXa B MOMEIICHUAX 0OecrieynBa-
€TCsl IBYXTPYOHOUH CHUCTEMOU IIEHTPAIBHOTO BOJSHOIO OTOTUICHHS C MOJIUIMHTYC-
HOM TOPU3OHTAIBHOM Pa3BOJKOM M KBAPTUPHBIMH PacXO0MEpPaMU BOJIbI C BBIBO-
JIOM JIaHHBIX HAa JOMOBYIO CUCTEMY aBTOMAaTHU3MPOBAHHOrO yuera Temia. Oronu-
TeJIbHbIE MPUOOPHI 000PYIOBaHB ABTOMATUYECKUMHU TEPMOCTATUUECKUMHM KJlara-
HaMHM, COKpaIAIINMHU MOTpeOIeHNe Terla MpH MOCTYIUICHUU COJTHEYHON paaua-
MU U OBITOBBIX TEIUIOBBIICICHUN 3a CUET WHIWBHUIYAJbHOTO PETyIUPOBAHUS.
HauGonwmmit a3 ekt sneprocOepekeHus B KUIbIX 3JaHUIX MOXKET OBITh JOCTHT-
HYT 3a CUeT YTWUJIM3AIUU TEeIlIa BBITSHKHOTO BO3/lyXa, CTOUHBIX BOJ M TPYHTa s
HarpeBa BOJbI B CUCTEME TOpSYEro BOJOCHAOKEHHS C TTOMOIIBIO TEIJIOBBIX HACO-
coB [4]. B HacTosiee BpeMs HayqYHO-HCCIIEA0BATEILCKUE UHCTUTYTHI U TIPOMBIIII-
JICHHBIC MPOU3BOAUTENIH MPEAJIAraloT eIy raMMy TEXHOJIOTUYECKUX PEIICHUM,
obecrnieunBarOmMMUX PoOCT IHEProdHPEKTUBHOCTH KUJIBIX JOMOB. Bece 3t pemeHus
B JIOCTaTOYHON CTEMEHU W3BECTHBI CHEHUAINCTAM U MPU HATUYHUH JTOCTATOYHBIX
CTUMYJIOB MOTYT OBITh ONIEPAaTHUBHO BHEJIPEHBI B MPAKTUKY CTPOUTEIHCTBA.
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SHEPT O3 ®®EKTUBHBIN JJOM
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B oaunoii cmamee paccmampusaemcs npobaema sHep2ocoepedicenus Ha npumepe K0 0oMa.

Knrouesnie cnosa: 3K0()OM, 60300HO085IeMblE UCTOYHUKU IHepcuu, 6empoceHepamop.

OKOngom — 310 10M ¢ MasiM sHepromnorpediaeHueM. [punmun 3KOgoma 3a-
KITFOYAEeTCs, MPEXJIe BCET0, B JOCTUKEHUU MAKCUMAJIbHOT'O MPEJOTBPAIEHUS IO~
Tepb Temna. B uaeansHoMm ciydae OKOmom siBisieTCsl TOJTHOCTHIO HE3aBHUCUMOM
sHeprocuctemoil. Dueproodecneuenne IKOgoma npoucxoaut Gnarogaps Teruly,
BBIJICJIIEMOMY KMBYIIUMH B HEM JIIOABMHU, OBITOBBIMH NPUOOpaMH U allbT€pHa-
TUBHBIMU MCTOYHHMKAMU 3Hepruu [1]. Uto HEoOXOoAMMO sl TOCTUKEHUS TaKUX
nokasarenei?

1) Xopomras Terion3oianus Bcex yacten 3qanus. Ocoboe BHUMaHUE yemseT-
Csl TOHKOWM paboTe ¢ Tak Ha3bIBAEMBIMH MOCTHUKAMH XO0JIOAa (CTBIKA 3JIEMEHTOB,
METaJUIMYECKUE YaCTH, YIJIbl 3/1aHUs), Yepe3 KOTOpble OOBIYHO aKTUBHO YXOIUT
TEIIO.

2) Ucnonb3oBaHue TPeXKAMEPHBIX CTEKJIONAKETOB C HU3KUM IOKa3aTeseM Te-
wionepeaadnd. TpeOoBaHUS K OKHaM NPEIbSBISIOTCS CIEIYIONINE: KOHCTPYKIIUS
OKOHHOTO Tpoduiis noiKHA 001a1aTh HU3KOM TEIUIONPOBOJHOCTHIO U HE UMETh
"MOCTHKOB X0J10a"; MPEANOUYTUTEIbHbI TPEXKAMEPHbIE WU MATUKAMEPHbBIE MPO-
¢bumu TommmHOU 62-130 MM; KenaTtenbHO, YTOOBI JBYXKaMEPHBIA TepMETHYHBIN
CTEKJIOMAKET ObLI 3alOJIHEH MHEPTHBIM Ta30oM (KpPUIITOHOM WJIM aproHOM), a Ha
CTEeKJIa HAHECEHO METAJJIOOKCUIHOE HU3KOIMUCCUOHHOE HaIlbUICHHE (HalpuMep, C
OKCHUJIOM TUTaHA); OKHA C OOJBIION IJIOIIAIbI0 OCTEKICHUS JOJKHBI BBIXOJAUTH Ha
IOKHYIO CTOPOHY; JUISI CHUIKEHHUsSI MOTEeph TeIula Yepe3 OKHa B 3UMHEE BpeMs Ha
HOYb UX JIy4llle 3aKpbhIBaTh CTABHSIMHU, POJBCTABHSAMU WM IJIOTHBIMU IITOPAMHU.
OxkHa, oTBevarollie 3TUM TpeOOBaHUSAM, JaKe 3UMON 00ECIeurBalOT MPUTOK B
JIOM COJTHEYHOI'O TETlIa, TaK KaK CIEeNHMaTIbHOE MOKPBITHE HAa CTEKIaX HE MPEMsTCT-
BYET MPOHUKHOBEHUIO COJTHEYHBIX JIy4el, HO OTpakaeT 3HAYUTEIbHYIO YaCTh TEll-
Ja, UAYHyro u3 nomenieHus (mapHuxkoBbil 3¢dekrt). Korga comnua HeT U 3TOT
3h(dexT oTCYyTCTBYET, OKHA CJIEeAyeT 3aKpbIBaTh CTaBHSIMHU BO M30€XKaHUE MOTEPh
Teria.

3) IlpumeneHue cucTteMbl MCKYCCTBEHHOM BEHTWISIMU C pEKylepaTopamu-
TerooOMeHHuKaMu. [IpuHIMN clieyonuii: CHApY>K1 YUCTBIM BO3yX MOAAETCS B
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MOCTPOIKY MO TpyOe, MPOXOJUT Yepe3 TEII000OMEHHUK, Ie 3a0UpaeT 4acTh Tera
y BBIXOJSIIEr0 BO3AYyXa, UMEIOIIETO0 KOMHATHYIO TEeMIeparypy, NMpU 3TOM BO3-
JOYUIHBIE TIOTOKU HE MEPEMEIINBAIOTCS, U B TIOMEILIEHUE MTOCTYIMAET TOJIbKO CBEXKUMN
npoUILTPOBAHHBIM YIMYHBIN BO3AyX. Takue CUCTEMBbI MO3BOJSIOT COXPAHUTH J10
75% BBIITYCKAaeMOTO TeIIa.

4) Wcnonb3oBaHuE BO30OHOBISEMbIX UCTOYHUKOB dHEpruu. CoJIHEUHbIE Tel-
JIOBbIe U (POTOINEKTPUUECKUE CUCTEMBI, BETPOT€HEPATOPhI, F€0TepMaIbHbIE TETl-
JIOBBIE HACOCHI SIBJISIFOTCSI KOMIIOHEHTaAMU MAaCCUBHOTO JIOMa U CIIy’KaT B KaUECTBE
JOTIOTHUTENbHBIX MCTOYHUKOB 3Hepruu. Camblil pacnpoCTpaHEHHbIH CHOCO0 Mo-
Jy4YeHUsl aJbTEPHATUBHOM 3JIEKTPOIHEPIHU - HCIOJIB30BAHUE HPHEPTUU COJIHLIA U
BeTpa [2-4]. JleToM COMHEYHOro CBETa JIOCTATOYHO, YTOOBI JOM TMOJHOCTHIO "TMH-
tajcs" oT colHe4yHbIX Oartapeil. [loriomaemas uMU colHEUHas dHEPrusl cHayvasa
HAKaIJIMBAETCSl B aKKyMYJIATOPE U JIMILb 3aT€M MOJAETCS B YHEPrOCUCTEMY JIOMA.
[IpucyTcTBHE B cUCTEME aKKyMYJIATOpa rapaHTHPYeT, YTO TOK K JOMAIHUM IpH-
O6opam Oyner mocTymnath B JIt000O€ BpeMs, HE3aBUCUMO OT TOr0, CBETHUT JIM 3a OK-
HOM COJIHIIE WJIM UJIET JOK/1b. B macMypHbIil 1eHb 3a o0ecrieueHre sHEpruei joma
OTBEUYaeT HAKOIUICHHBIA pe3epB. 3apsiia akKyMyJsiTOpa CpelHel COJIHeYHO# OaTa-
peu mouHOocThi0 10 kBT XxBaTuUT Ha 6 yacoB HempepbiBHON paboThl. CosHeuHas
Oapates pazmepom 65x100 cm umeer momrHOCTh 150 160 BT u ctout 12 ThicsSu
pyOnei. Jlns oGecrieueHus 1oMa dIEKTPOIHEPrUue, JOCTaTOUYHON JJIsl OCBEIICHUS
1 paboThl MPUOOPOB, HYKHO coeAUHUTH 8-10 Takux monynei. Boobie, yToObI
00€eCreyuTh SHErOCUCTEMY JIOMa MOIIHOCTBIO 1,5 kBT, mocTaTtoyHo cojiHEYHOM
Oatapen moiHOCTbIO B 1 kBT. PazHuna Bo3HukaeT u3 3a OydepHOro pexuma, B
KOTOpOM pPabOTaeT CUCTEMA: CHayajla SHEpPrus HAKaIJIMBaeTCid B aKKyMYJSTOpE.
BHOBb MOCTYINUBIIYIO SHEPTHIO BMECTE C YK€ HAKOIJICHHOW aKKyMYJISITOp MOJaeT
B BHJIE€ TOKAa K JOMAIIHUM Ipubopam. 3MMOW OCHOBHBIM MOCTABIIMKOM 3JIEKTPO-
HPHEPrur BMECTO OaTtapen CTaHOBUTCS BeTporenepartop. [Ipu HU3KON cpeaHerono-
BOM CKOpoCTH BeTpa (3-4 m/c) 3JIeKTpPOIHEPTrHUs, JOOBITasI C MOMOIILI0 BETPOreHe-
paTopa, BCTaHeT NoTpeOuTeNto B koneeuky. Hanmpumep, ecnu cpenHeronoBasi CKo-
pocThb BeTpa cocTtaBiisieT 4 M/c, COBpEeMEHHBIA BETpsIK MOIIHOCThIO 1 kBT Oyner
BbI1aBaTh 0KoyIo 120 kBT-u/Mecs1. Toro XBaTut sl MUTaHUS HECKOIBKUX JIaMII,
TEJIEeBU30pa, XOJOAWJIbHUKA. 3a roj BbIpaOoTKa 00opymoBaHusi cocTaBUT 1440
kBt-4, a 3a 20 net cinyx661 — 28 800 kB1-u. Cpennsisi CTOUMOCTh BETPOYCTAaHOBKHU
«1of Ko npuonusutensHo 160 teic. py6. [Ipu stom croumocts 1 KBT'u Oyner
paBHa npuMmepHo 5,5 pyO. 3a kBt'u. JloporoBaTo, npu TOM, YTO 3JIEKTPOIHEPTUs
ceiiuac ctout B cpeaneMm 2-2,5 py6. Teneps o paiioHax, rae CKOpOCTb BETpa paBHA
npumepHo 8 m/c. Torga yamactcs MOJNY4YUTh C KWJIOBATTHOTrO YycrpoiictBa 580
kBT-u/mMec, u anexTposHeprus Oyaer ooxoauthesi okoso 1,15 py6./xBt. Beion:
MCIIOJIb30BaHUE BETPOIHEPTeTUUECKON YCTAHOBKHM OINpaB/iaHa B TOM Cllydae, €Ciu
CETEBOM JIEKTPOIHEPTUHU B IOME HET U He OyJlIeT, & CTOUMOCTh YHEPrUH, Moryyae-
MOI OT JPYTrUX TUIOB MCTOYHHUKOB (AM3EIBLHOTO MM OEH3MHOBOI'O 3JEKTPOTEHE-
paTopoB) npeBblaeT 6-7 pyosen. s 10MOB, yKe MOJKIIOUEHHBIX K 3JIEKTpoce-
TH, CTaBUTh BETPSIK M3 COOOpaKeHUI HKOHOMHUM HE MMeEeT cMbicna. [[is ororuie-
HUSl YACTHOTO KOTTEIKa MOXKHO MCIOJIb30BaTh TEIUIOBOM HAacoc - MpuOOp, MpUH-
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U IEUCTBUS KOTOPOT'O TTOX0X Ha MPUHITUI PaOOThI XOJIOIUIbHUKA, C TOW pa3HU-
I, 4TO BbIpabaThIBAET OH HE XOJIOJ, a TeIuio. TermioBoil Hacoc 3a0upaeT HU3KO-
TEMIEPATYpPHOE TEIJIO MOJ3E6MHOTO UCTOYHUKA, YTOOBI OTJATh €0 OTONMUTEIbHON
CHUCTEME KOTTeIKa. V3 yero 3To Temno u3BjieKaTh, I TEIUIOBOIO HACOCA HE MME-
eT 3Ha4YeHus. J{Ji1 Hero roasaTcs U TPYHT, U TOA3EMHbBIC BOJBI, U BOJla CO aHA OJu-
xaumend peku. EnuMHCTBeHHOE TpeOOoBaHHE: TeMIlepaTypa 3TOTO MCTOYHHUKA HE
JIOJIKHA KPYTJIBIA TOJI ONYCKAaThCA HUXKE 1°C. Bee, uTo Temnee 3T0if OTMETKH, MOJ-
XOJIUT, YTOOBI TEIJIOBOM HACOC €ro TEIUIOBYIO DHEPTUI0 BbIKAJ, YCUIIWJ, U 3acTa-
BWJI paboTaTh Ha 000TPEB J0oMa.

5) PacdeT nmpaBUiIbHON T€OMETPUH 3/IaHUSI, 30HUPOBAHUSI, OPUCHTAIIUHU 110 CTO-
poHam cBeTa. OTOIUIEHUE YAaCTHOTO JIOMa COJTHEYHOM 3HEprueut mpu momoru Oa-
Tapey Jy4dlle BCEr0 CTaBUTh HA FOXKHYIO CTOPOHY KPBIIIX, a YTOJ KPBIIIH JTOJLKEH
ObITh He MeHee 30 rpaaycoB. PekoMeHAyeTCsl yuyecTh TaKKe HaJIudue JIOTOTHU-
TEJIbHBIX MIOMEX — K IPUMEPY, ECIIU PAIOM CTOSIT COOPYKEHUS WU IEPEBbs, KOTO-
pbI€ BIOCJIECICTBUU MOTYT MOMelaTh (YHKIIMOHUPOBAHUIO CUCTEMBI. Pe3yrbTar:
HEO0OXOJUMOCTb B OTOILJIEHUH MPOCTPAHCTBA PE3KO CHIKACTCS.

Cnemnuduka Hameil cTpaHbl 3aKJIFOYAETCsS B CypOBOM KJIUMAaTe, MPU KOTOPOM
DKOJIOM MPAKTUYECKHM HE MOXET OOONTHCH 0€3 JOMOJHUTEIBHOTO OTOTIIJICHUS.
Kpome toro, B Poccun, B oTinmuue ot 3amaja, MoKa HET TOCYIapCTBEHHBIX IMPO-
rpaMM ¥ HOPMATHUBHBIX JOKYMEHTOB MO CTPOUTEIBCTBY IKOJIOMOB. DKOMOJICPHHU-
3arusi 1oMoB B Poccuu BeI3BaHa, B OCHOBHOM, TE€M, YTO Tapu(bl Ha SHEPropecyp-
Cbl Havaiu pacTtu. Pacxonbl Biajenbla KOTTEMXKA PU MEPEXOAE HA aBTOHOMHYIO
cUCTeMy OYIyT CKJaJbIBAThbCs M3 3aTpaT Ha Pa3pabOTKy €€ MPOEKTa, MOKYIMKY
o0opy1I0BaHUS U MpOBeAeHUE MOHTaXa. [[eHy camoif aBTOHOMHOM YCTaHOBKH, OII-
penenser HeoOXoauMas HarpysKa.

BUBJIUOTIPAOUYECKHNN CIIMCOK

1. DueproadpdexruHbie qoMa. Pexum noctyna: http:/ www.sknl.ru/stroitelstvo-kottedzhey/
eko_doma/ ([lata o6pamenus: 12.05.2015).

2. Astonomubii nom. ConHeunble Oartapeun. Pexum pocrtyma: http://www.sibdom.
ru/article.php?1d=698 ([lara o6pamenns: 12.05.2015).

3. Beiromen nm  BeTporeHeparop. Pexum  moctyma:  http://www.solarhome.
ru/biblio/wind/kih1 wind.htm. ([lata o6pamenus: 12.05.2015).

4. ComHeyHOE OTOIUIEHME YacTHOro joma. Pexum pgocrtyma: http://otoplenie-
doma.org/solnechnoe-otoplenie-chastnogo-doma.html ([lata o6pamenus: 12.05.2015).

VIIK 681.536.5
CUCTEMA ABTOMATHUYECKOI'O PEI'YJIMPOBAHUA
TEMIIEPATYPbI

VYxycros U.C., [laBnukos FO.B. (TuT -1-12)

Hayunslii pykoBoauTEh — K.T.H., 1011. Kadeaps DuT Kapamyzosa H.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET
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Oonum u3 pewieHutl, CEA3aHHLIX ¢ NPOOIEMOU NOMePb IHEPeUU U yMeHbUeHUeM Meniono-
mpeoneHus AGNAEMCs. MOOEPHUZAYUSL CUCTNEM OMONJIEHUSI C A8MOMAMUYECKUM Pe2yIupo8anuem
memnepamypsl menjioHoCUmens Ha 6600e 8 30anue.

Knrouesvie cnosa: snepeocucmema, mooepruszayusi 060py0osanus, asmomamuieckoe pey-
nuposanue, CAP, usoopomnoe pezynuposanue.

Ha ceronusamnuii 1eHb ropojcKas SHEprocucTeMa MnpejcTaBiseT co0oi MHO-
royHKIIMOHAJIbHBINA KOMILJIEKC BBIPAOOTKH, Mepefadyn, U NoTpeOIeHHs TeTIOBOM
U anekTpuueckon sHeprur. OIHON U3 TIaBHBIX MPOOJIEM SHEPreTUYECKOM cucTe-
MBI SIBJISIETCSI 3HAUNUTEIIbHBIE MTOTEPU TEIJIOBOM M 3JIEKTPUYECKON SHEPIUHU, KOTO-
pbl€ HETaTUBHO BIUSIOT HE TOJHKO Ha TEXHOJOIMYECKYIO COCTABISIONIYIO (TpaHC-
MOPTUPOBKAa W TMOTpeOseHue), HO M O0YCIIaBIMBAIOT TakXe OOJbIINE 3aTpaThl.
CymectBytonue B Poccun cucteMbl TemIOCHA0KEHHS MPOEKTUPYIOTCSL HA MOCTO-
SHHBIM pacxoj (Tak Ha3bIBa€MOE KaueCTBEHHOE perynupoBanue). Ororuienue 0a-
3UpyEeTCA Ha CUCTEME C 3aBUCUMBIM IPUCOEANHEHNEM K MarucTpayisiM C MOCTOSH-
HBIM PacXOJ0M U THAPOAJIEBATOPOM, KOTOPBI YMEHBIIAET CTATUYECKOE JTABICHUE
U TeMIeparypy B TpyOOIpoBOJE K paguaTopaM IMyTeM CMEUICHUs OOpaTHON BOJbI
C MEPBUYHBIM MOTOKOM B MojaroieM TpyodomnpoBoje. Takue cucTeMbl UMEIOT He-
JOCTATKH: a) HEBO3MOXHOCTh yueTa peajibHOU NOTPEOHOCTH B TEIIE€ KOHKPETHOTO
3/1aHUA B YCJIOBUSX KOJIeOaHUA JIaBiieHus; 0) yrnpaBieHue Mo TeMIeparype UaeT u3
OJIHOTO MCTOYHUKA (TEIioBas CTaHIUs), YTO MPUBOJUT K IIEpEKOcaM IMpHU paclipe-
JICJICHUH TerJla BO BCEH cucTeMe; B) 0oJiblllas MHEPLUUOHHOCTh CUCTEM IPHU LIEH-
TPaJIbHOM PETYJIMPOBAHUM TEMIIEPATyphl B MOAAIOIIEM TPYOOIPOBOJIE; T') B YCJIO-
BUAX HECTAOWJIBHOCTHU JaBJICHUS B MOKBAPTAIbHOM CETHU TMAPO3JIEBATOp HE obec-
IIEYMBAET HAIC)KHYIO HUPKYJSLHIO TEIJIOHOCUTENS B CHCTEME OTOILJICHHUS.

OpHuM U3 penieHui MpoOJeM CBI3aHHBIX C TIOTEPEN YHEPTUU U YMEHbIICHUEM
TEIIONOTPEOICHUsT SABISIETCSI MOJIEPHU3AIUS 00OPYJOBAaHUS U CHCTEM B IEJIOM.
MoaepHu3alus CUCTEM OTOIUICHHS BKJIIOYAET B CeOsl ClEaYyIOIINe HOBOBBEICHHUS:
ABTOMAaTHYECKOE PETyJIUPOBAaHUE TEMIIEPATYPhl TEIUIOHOCHUTEINA HA BBOJE B 37a-
HUE, B 3aBUCMMOCTH OT TeMIIEpaTypbl Hapy»HOTO BO3ayxa ¢ oOecreuyeHueM Ha-
COCHOM LHPKYJIALMHU TETUIOHOCUTENSI B CUCTEME OTOIUICHUS; y4€T KOJUYECTBA IO~
TpebJsieMoro Tersa. ABTOMaTHYECKUE PETYISITOPhl CUCTEM aBTOMATHUYECKOTO pe-
rynupoBanus (CAP) mo ¢pyHKuMOHaNIBHBIM OCOOCHHOCTSIM pa3feieHbl Ha THUIIbL:
MO3UILMOHHBIE (peNielHbIe), MNPOMOPLUUOHATIBHBIE (CTATUYECKUE), UHTETPAIbHbIE
(acratuueckue), M30APOMHBIE (MPONOPLUUOHATBHO-UHTErpalibHbIe). [lo3unnoH-
HBIE PETYJISATOPBI OTHOCATCA K NpepblBUCTBIM CAP, a ocTaibHBIE THUIIBI PETYJIATO-
poB - kK CAP nenpepsiBHOrO neiictBus. OMHUM U3 BO3MOXKHBIX BApUAHTOB BbIOOpA
CXEMBbl PEryJIUPOBAaHUS SBISETCA - U30JIPOMHOE, UMEIOIIee Haubopliee MpuMeHe-
HUE B CHCTEMax aBTOMATUYECKOIO PEryJupOBaHUs TeMmeparypbl. M3oapoMHOE
perynupoBaHue oO0JajaeT CBOMCTBAMHM KaK MPONOPLHUOHAIBHOTO, TaK W HHTE-
IpAJIBHOTO peryiaupoBaHus. CKOPOCTh NEPEMEIIEHUS PETYIUPYIOUIETO OpraHa 3a-
BHUCHUT OT BEJIMUMHBI U CKOPOCTH OTKJIOHEHUS peryiaupyeMoro napamerpa. Ilpu ot-
KJIIOHEHHH PETYJIUPYEMOro IapaMeTrpa OT 3aJaHHOIO 3HAYEHHUs PETyIUpPOBaHUE
OCYIIECTBIISIETCS clelyloluM o0pa3oM. BHauane perynupyromuii opran nepeme-
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11AaeTCsl B 3aBUCUMOCTH OT BEJIMYMHBI OTKIOHEHHMS PETYIUPYEMOr0 IapaMeTpa, TO
€CTh MMEET MECTO NPONOPLUUOHAIBHOE PEryJMpPOBAaHHUE. 3aTEM PETYIUPYIOMINI
OpraH COBepIIAeT JOMOIHUTENBHOE NMEepeMEIEHNEe, KOTOPOE HEOOXOAUMO ISl YCT-
paHEeHUs! OCTATOYHOW HEPAaBHOMEPHOCTH (MHTErPAIIbHOE PETYIUPOBAHUE).

N30apoMHYyI0 cHUCTEMY peryiaupoBaHUsi Temneparypsl (puc. 1) MOXXHO moJy-
YUTh 3aMEHOM JKECTKOM 00paTHOM CBS3U B CXEME MPOIMOPIIMOHATBLHOTO PETYIUpPO-
BaHUA YIPYrol oOpaTHON CBS3bIO (OT PEryJupyIOIIETr0 OpraHa K JBUXKKY COIpPO-
TUBJIEHUSI OOpAaTHOM CBsI3M). DJeKTpuyecKkas oOpaTHasl CBA3b B U30JIPOMHON CHC-
T€ME OCYIIECTBIISIETCA IMOTEHLIMOMETPOM M BBOAUTCSA B CUCTEMY PETYJIHUPOBAHUS
4yepe3 KOHTYp, cojepxamuii conpotusieHne R u emkocts C.

Puc. 1. Cxema n301pOMHOTO peryaupoBaHus TeMIepaTypsl: 1 - ©3MepUTENbHBIN MOCT, 2 - 00b-
€KT peryiMpoBaHusi, 3 - TEIJIOOOMEHHUK, 4 - KOHJAEHCATOPHBINA JBUraTelb, 5 - (a304yBCTBU-
TEJIbHBIN YCUIIUTENb.

B TeueHue nepexoHBIX MPOILECCOB CUTHAN 0OpaTHOM CBSI3M BMECTE C CHUTHa-
JIOM OTKJIOHEHMS IapaMeTpa BO3ICHCTBYET HA MOCJIECAYIOUE 3JIEMEHTBI CUCTEMBI
(ycunutenb, 37eKTpoaBUrarens). [Ipu HEMOIBHKHOM PETyJIMpPYIOLIEM OpraHe, B
KaKoM OBl MOJIOXKEHUH OH HU HaXOAMJICS, IO Mepe 3apsiaa KoHjaeHcaTopa C cursan
oOpaTHOM CBsI3U 3aTyXaeT (B yCTAHOBUBLIEMCS peXUME OH paBeH HyJt0). s uzo-
JPOMHOTO PEryJMpOBaHMsS XapaKTEpPHO, UYTO HEPABHOMEPHOCTbH PETYJIMPOBAHUS
(oTHOCHUTEINIbHAS OIIMOKA) C YBEJIMUYEHUEM BPEMEHH YMEHbINAETCA, MPUOIMKAACH K
nynto. [Ipu 3Tom oOpaTHas cBsi3b HE OyJET BBI3bIBATH OCTATOUYHBIX OTKJIOHEHUH
perynupyemMoil BenuuuHbl. TakuM 00pa3oM, M30JpOMHOE PETYyJIUPOBAHUE MPHUBO-
JUT K 3HAYUTEIBHO JIYYIIMM pe3yJbTaTaM, Y€M MPONOPLUHOHAIBHOE WIM WHTE-
rpajbHO€ (HE TOBOPS YK€ O MO3UIIMOHHOM peryiupoBanun). [IponopimonanbHoe
PEryIMpPOBAaHUE B CBSI3U C HATMYHUEM KECTKON 00paTHOM CBA3U MPOUCXOIUT MpaK-
TUYECKU MTHOBEHHO, H30JPOMHOE - 3aMEJIJICHHO.

MopepHuzanus, cBsizaHHasi C MIPUMEHEHUEM CXEM H30JPOMHOIO pEryiInpoBa-
HUS B CUCTEMAaX aBTOMATUYECKOTO PETYIMPOBAHUS TEMIEPATYPhI, MOJIOKUTEIBHO
BJIUSIET HE TOJIBKO Ha pabOTy TEIUIOBBIX CETEH M yYMEHBINAET MOTEPH TEIIOBOM
HHEPTUU, HO U CHIKAET 3HAYUTEIBHO TEIJIONOTPEeOICHNE 31aHUA.

BUBJIUOTIPAOUYECKHN CIIMCOK

1. Electricalschool. Pexum pocryma: http://electricalschool.info/2014/08/15/sistemy-
avtomaticheskogo-regulirovanija.html ([lata o6pamenus: 27.03.2015).
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NHKEHEPHAS U KOMIIBIOTEPHASA ' PA®UKA

VIIK 004.5
B3AVMMO/IECTBUE YEJIOBEKA C KOMITLIOTEPOM:
OCHOBHBIE OJAXOAbI U METO/bI UCCJIEJIOBAHUS

bapanuukoBa O.A. (BuB-1-14)
Hayunslii pykoBouTenb — K.I1.H., 1oil. kadeapsr UI'CuM Epmunosa H.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampusaemcesi nonsmue 83aumooeticmeust 4eioseka ¢ KOMIbIOMepom, 0CHOBHbLE NOO-
X00bl U MEMOObl UCCICO08AHUSL OAHHO20 83AUMOOCUCMBUSL.

Kniouesvie cnosa: uenosexo-komnvromepHoe 83aumooeticmsue, noib308amenbCKull uHmep-
¢eitic (IIH), bubruomeka sncecmos.

B mmpokxom cMbICie TOJ B3aMMOAEHCTBHEM YeJOBEKAa ¢ KOMIBIOTEPOM
(HCI, aara. human-computer interaction) MOHUMAETCs MOJUAUCIUILIIMHAPHOE Ha-
yYHOE HaIlpaBJICHHE, CYIIECTBYIOIIEEC W Pa3BHBAIOIIECECS B IIENISIX COBEPIICHCTBO-
BaHUS METOJOB Pa3pabOTKH, OICHKH W BHEIPCHHS MHTCPAKTHBHBIX KOMIIBIOTEP-
HBIX CHCTEM, TPEIHa3HAYCHHBIX ISl UCIIOJIb30BAHUS YEIOBEKOM, a TAK)KE B IEIIAX
WCCJICIOBAHMS PA3IMYHBIX ACMEKTOB ATOTO HCIOJIb3oBaHUs. [Ipore roBops, 3T0
U3yYCHHE, IUIAaHWUPOBAaHUE W pa3padOTKa B3aUMOJCHCTBUS MEXKIY JIFOJAbBMHU
(moIp30BaTENAMH) M KOMIIBIOTEpaMHU, COBOKYITHOCTh HayKH O KOMITBIOTEpax, Ou-
XEBUOpH3Ma, MPOCKTUPOBAHUSA M JIPYrux obOmactei ucciemaoBanus [1]. 3HaHuS,
MOJIYYCHHBIC B X0JI¢ HCCIICAOBAHMS, OMMUPAIOTCS KaK Ha YeJI0BEUYCCKUH (aKkTop, TaK
1 Ha KOMIBIOTepHBIH. C KOMIIBIOTEPHOH CTOPOHBI BaXKHBI TEXHOJIOTHH OIICpaIlv-
OHHBIX CHCTEM, SI3bIKOB IPOTPAaMMHPOBAaHMS M cpeanl pa3padorku. C dyemoBede-
CKOH CTOPOHBI — TEOpPHS KOMMYHHUKAIUHU, Tpaduueckoe W MPOHM3BOACTBEHHOEC
MIPOCKTHPOBAHKE, JIMHTBUCTHKA, COITUOJIOTHS, KOTHUTHUBHAS TICUXOJIOTHS M TaKhe
yenoBeueckne (PakTophl Kak yIOBJIETBOPEHHE MOib3oBareneil. Takke nMeer 3Ha-
YCHHE WH)KCHEPHUS U TPOCKTUPOBAHHUE.

OcHOBHBIE TTOAX0AbI B3aNMOIEHCTBHS YeJIOBEKA ¢ KOMIBIOTEPOM.

KoHeuyHO# 1enbl0 M3y4eHUs YETOBEKO-KOMIBIOTEPHOTO B3aMMOJICHCTBHSI SIB-
JsieTcs moap3oBarenbekuii nuaTepdeiic (ITM), kak Touka CBSI3U MEXKIY YETOBEKOM
1 KOMITBIOTEpOM. B3ammojelicTBHe MeXAy IOJIb30BATSISIMA M KOMIIBIOTEpaMHU
MIPOUCXOJUT HAa YpOBHE MHTepdelica, KOTOPhI BKIOYaeT B ce0si 00pasbl, 00BEK-
ThI, OTOOpakaeMbIe Ha dKpaHax JUCIUICCB, JaHHBIC, IOJTYYECHHBIC OT IMOJIH30BaTEIIA
MTOCPE/ICTBOM allapaTHBIX YCTPOMCTB BBOJIA, TAKUX KakK, HaIlpUMeEp, KIIaBUATypPhI U
MbIH. OHAKO, ¢ PACIIPOCTPAHCHUEM CEHCOPHBIX TEXHOJIOTHH CTaIU MOSBIISTHCS
HOBBIC KOHIICTIIIUU B3aUMOJICHCTBHUI. biaromaps ceHcopHbIM MHTEpdeiicaM B3au-
MOJICHCTBHUE TOJIH30BATENCH C BHIYMCIUTEIHHBIMU YCTPONCTBAMH CTAJIO OoJiee ec-
TECTBEHHBIM W HWHTYUTUBHBIM, B IIOMOIIb JHW3alHEpaM MOSBUIUCH OMOINOTCKU
xecToB (puc. 1).
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Puc. 1. bubnmmorexu xecToB

Cpenn COBpEMEHHBIX MTOAX00B B3aUMOJEHUCTBUS Pa3INyaroT:

beckoHTakTHBIE kKecToBble MHTep(deichl. beckoHTaKTHOE KeCTOBOE B3aMMO-
JEHCTBUE MO3BOJIIET YMEHBIIUTh KOJIUYECTBO 3JIEMEHTOB MHTEpQeiica B MPOU3BO-
JTUTENIbHBIX MPUIOKEHHUAX, 3 CUET TOT0, YTO C OTOOpakaeMbIMHU HA SKpaHEe 00b-
€KTaMU MOYXHO 0OpamaTbhcsi NPaKTUYECKU KaK C peaJbHbIMU (PU3MUYECKUMU 00bEK-
tamu. Takke naHHas TEXHOJOTHS MO3BOJISIET UCIIOJIB30BaTh KOMIIBIOTED B YCIIOBH-
AX, KOrja MpUKacaThCs K HEMY B CHIIy KaKUX-JTMOO MPUYMH HEXKeJlaTeIbHO, Ha-
IIpUMEP, HAa KYXHE WIH B ONIEPALMOHHOM.

EcTecTBEHHO-S3BIKOBOE B3aUMOAECHCTBHUE. [ JTaBHBIM MPENMYIIECTBOM TaKOIrO
B3aUMOJICHCTBUS SIBJIAETCSA TO, YTO JaHHAS TE€XHOJOTHS UMUTHUPYET HAIly C BaMHU
MaHepy oOmieHusa. Takue uMHTEpQEHCh MPUAAIOT B3aUMOJEHCTBUIO Ye€JIOBEKa U
KOMIIBIOTEPA €CTECTBEHHOCTb.

l'osocoBoe ynpasnenue. 11obp30BaTenn MOTYT OCYHIECTBIIATh TOJIOCOBOM BBOJ
JaHHBIX JBYMs CIIOCOOAMU: 3a/laBasi BOIPOCHI U MOJy4yasi OTBETHl OT CUCTEMBI, U
OTJaBasi KOMaH/Ibl, YTO MPUBOJUT K BBITIOJTHEHUIO CUCTEMOW KaKoOW-1100 orepa-
uuu [2].

Co BpeMeHEM KOMIIbIOTEPHbIE MOJIb30BATEIbCKUE HUHTEpPGENChl MpeTeprenu
MHOXECTBO M3MEHEHHM, KaXJ0€ U3 KOTOPBIX COMPOBOKIAAJIOCH MOSIBIEHUEM HO-
BbIX BO3MOKHOCTEH M HOBBIX 3a/1a4. brarogapst 06CKOHTaKTHBIM KECTOBBIM U €C-
TECTBEHHO-S3bIKOBBIM MHTepdeiicam 0oOlIeHHe YelloBeKa ¢ KOMITbIOTEPOM CTaHO-
BUTCS ropasnio 6omuee 3¢ HEKTUBHBIM.

MeTtoabl ucciae0BAHUA B3aUMOAEHCTBHUSA Y€JI0BEKAa ¢ KOMIILIOTEPOM.

CyliecTByIOT pa3au4Hble MOAXO0bl K U3YYEHHUIO OOIIECHUS Ye0BeKa C MOJb-
30BaTeIbCKUM UHTEpdericom. PaccMOTpuM JHIIb T, KOTOPbIE OKa3bIBaJIU U OKa-
3bIBAIOT BJIMSHHE HA Pa3BUTHE YEIOBEKO-KOMIIBIOTEPHOIO B3aWMOJEUCTBUSA KaK
Hay4YHOTr'0O HaIlpaBJIeHHUs. BOT HEKOTOpBIE U3 HUX:

1) Ilonp3oBarenu Kak MalIvHa.

2) KommbroTep Kak mapTHEp MO JUajory.

3) KommbloTep Kak HHCTPYMEHT.

4) KommbloTep Kak MOCPETHUK.

Ilonb30oBarenu kak MamnHa. Bee B3auMoAeNCTBHS BUASTCS Kak niepeaada AaH-
HBIX MEXIY YEJIOBEKOM U aBTOMAaTHUYECKUM KOMITIOHEHTOM. [[enaercs Bce BO3MOK-
HO€, YTOOBI MOJIH30BATENb JIEUCTBOBAJI CXOXKUM C aBTOMAaTUYECKHUM KOMIIOHEHTOM
oOpazom. CymiectBeHHbIM kauecTBoM [IM ¢ mo3unum gaHHOTO MOJAX0Ja SIBISETCS
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OpraHu3anus BO3MOKHOCTU MEPENAYN JAaHHBIX MEXKAY MOJIb30BATEIIMHU U aBTOMa-
TaMH MO 3aJaHHBIM [TPAaBHJIAM.

KoMnbloTep Kak mapTHep Mo AMAJIOTY paccMaTpuBaeTcs Kak mpouecc oOlie-
Hus, peanusyromerocs uyepes3 [IM. KomnerotepHas cucrema npeacTaéT MHTEIIEK-
TyaJdbHbIM NapTHEPOM, & HE HUHCTPYMEHTOM. OTMETUM, YTO CYIIECTBYIOT JBE pa3-
HOBUJHOCTH JAaHHOTO METOJA: pa3roBOpHas W AEKJIapaTuBHAs. Pa3roBopHbIi Me-
TOJI TIOJIPA3yMEBAET, UTO MOJIb30BATEIb U KOMIIBIOTEP BOBJIEUEHBI B pa3roBop (Oe-
cely) O cyulecTBylouleil 3agaye u o0 ee peuieHuu. JlekinapaTUBHBIM METOAOM HE
npeaycMaTpuBaeTcsi Gpukcanus ounmOOoK, K CUCTEME Hellb3s 00paTUThCS C BOIPO-
COM 32 00BSICHEHHEM, KaK 3TO MPEAYCMaTPUBAETCA B CUCTEMAX C Pa3roBOPHOU me-
Tadopoii.

KomMmnbloTep Kak HHCTPYMEHT. B 3TOM ciiydyae KOMIIbIOTEPBI PACCMATPUBAIOTCS
KaK MHCTPYMEHTBI, C MOMOIIBIO KOTOPBIX CO3IAOTCSA WU3AENHS U MPOAYKTHI MOJ
HEIMOCPEACTBEHHBIM KOHTPOJIEM UelloBeKa. B3auMoaencTBue paccMaTpuBaeTCs KaK
IIPOLIECC TPUIIOKEHHS UHCTPYMEHTA K U3JIEJINIO U KaK OLIEHKA PE3YJIbTAaTOB JaHHO-
ro npoekra. BeigBurarorcs Tpe6oBaHUS K KOMIIBIOTEPHBIM CHCTEMaM, 3aKIH0Yaro-
1Iecs: B TOM, YTOObl OHU (DYHKIIMOHUPOBAJIM KaK HEBUJIUMBIE B YCIOBUSX PYTHH-
HBIX TEXHOJIOTHH U CIOCOOCTBOBAIM PACIIUPEHUIO BO3MOKHOCTEH YeIOBEKA B €T0
TPYAOBOM JIESATEIBHOCTH.

Komnelorep kak nocpennuk. C JaHHOM NMO3UIMM KOMIBIOTEPHI paccMaTpuBa-
IOTCA KaK KaHall, ¢ MOMOIIbI0 KOTOPOTO JIOJU OCYHIECTBISAIOT 0oO1ieHue (puc. 2).
AHanoramu sl KOMIIBIOTEPOB SIBISIFOTCS B IAHHOM CJIy4dae HE Camu JIOJIH, a JIpy-
re UCKYCCTBEHHBbIE 00pa30BaHUsl, UTPAIOIINE POJIb MMOCPEAHHKA, TAKUE KaK ra3e-
ThI, KHUTH, 3alTUCH, (QUIIbMBI, BUI€O U T.1. [3].

flonssoparens IoRsa0BATEE DossaoBATELE
Kax —— KaK —— KAK
KOMWYHMXANT OO0 P B ANNE KOMMFREEKAHRT

Puc. 2. Cxema oTHOIIEHUH MEX1y [10Ib30BATENIAMU (KOMMYHUKAHTaMU) U
KOMITBIOTEPOM KaK MOCPEIHUKOM

C TedyeHHeM BpEMEHHM KOMIIbIOTEPHBIE MOJb30BaTENbCKUE UHTEP(ENCH mpe-
TEpIEIN MHOXXECTBO HM3MEHEHUI, KacarollMXCs BOIPOCOB CO3/aHUsl Haubosee
IpYKECTBEHHBIX MHTEPPENCOB, pa3pabOTKU UCKYCCTBEHHBIX SI3bIKOB, a TAKXKE MO-
JEUPOBAHUS YEJIOBEUECKOI0 MBIIUICHHS C MOMOIIbIO Pa3HOOOPa3HBIX MHTEIICK-
TyaJdbHbIX KOMIIBIOTEPHBIX CUCTEM.

BUBJIUOIPAOUYECKHNI CIIMCOK

1. ®ucyn A.Il. TeopeTtndeckue U NMPAKTUYECKUE OCHOBBI YEJIOBEKO-KOMIIBIOTEPHOI'O B3aM-
MOJEHUCTBUS: Oa30BbIE MOHATHUS YEIOBEKO-KOMIIBIOTEPHBIX CUCTEM B MH(pOpMaTHKEe U UHPOpMa-
uuonHo# 6e3omacuoctu / AIl. @ducyn, JILA. I'pamenko u np. [Jen. 8 BUHWUTH 15.10. 2004 .
No 1624. 2004. Open: OpnoBckuid TocyaapCcTBeHHBIN yHUBEpcuTeT, 2004. 169 c.
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2. HoBpeIii moaxon K MPOCKTUPOBAHWIO OECKOHTAKTHBIX WHTepdeicoB. Pexxum moctyna:
http://habrahabr.ru/post/147475/ ([ata obpamenus: 28.03.2015 r.).

3. V3unesckuii ['.51. Metadops! mis uzydenus oomieHus yenoseka ¢ O9BM. Pexum nocty-
na: http://swsys.ru/index.php?page=article&id=1160&lang=keaddwowficpw (/lara oOpamenus:
28.03.2015 1.).

VIK 514.181.2
IVIOCKHUE U TPOCTPAHCTBEHHBIE JIOMAHBIE U KPUBBIE
JIUHUHAN

bapmun I1.A. (MHC 1-14)
Hayunslii pykoBouTeNnb — K.T.H., Aou. Kadeapsl UI'CuM Mapununa O.H
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Jan obwuii 0630p nIOCKUX U NPOCMPAHCMBEHHBIX KPUBLIX JIUHULL.

Knroueswie cnosa: nomanas nunus, 6uHmMosds Nno6epxXHoCcmsb, YUKIUUYECKAA NOBEPXHOCMDb,
KaHajloeas no6epPXHOCMb.

Touky, IpAMYI0 ¥ TJIOCKOCTH HA3bIBAIOT JIEMEHTAPHBIMH T'€OMETPHUECKUMHU
¢durypamu. M3 HUX MOTYT OBITh CO3[IaHBI BCE OCTAJIbHBIC TEOMETPUUYECKUE PUTY-
pol. [IpuHSIB B KadecTBe dJIEMEHTApHOW (PUTYpBI TOYKY, MOXHO paccMaTphBaTh
T00yI0 JIMHUIO KaK MHOXKECTBO IMOCIEAOBATEIBHBIX IOJIOKCHUN JBIIKYIICHCS
TOUYKH - TPAEKTOPUIO TOYKH.

JlomaHast TMHUSA - JTUHHS, COCTOSAIIAS U3 OTPE3KOB MPSIMOM, PaCTIOJIOKEHHBIX B
MPOCTPAHCTBE TIOJ HEKOTOPHIM YIJIOM JPYyT K Apyry. KpuBble nUHHH - MOTYT
OBITh TUIOCKMMH, KOTZIa BCE TOYKH KPWUBOHM JIEKAT B OAHOW IJIOCKOCTH, M TIPO-
CTPAaHCTBEHHBIMM - KOT/Ia TOUKHA KPUBOM HE JexXaT B 0JHOM mockoctH [1]. K mio-
CKUM KPUBBIM OTHOCSITCS KPHBBIE BTOPOTO TMOPSIKA: OKPYKHOCTb, JJLIIUIIC, Tapa-
Ooma, rumepboia, CHHycoHuaa, IUKIoOUAa U T.A. [lpsamas, nexamias B MIOCKOCTH
ATHX JTUHUH, MOXKET TIepeceydb JTI00YI0 U3 HUX JIMIIb JBAXAbI. M3 MpoCcTpaHCTBEH-
HBIX KPHUBBIX HamOOJIee YacTO BCTPEUAeTCs HA MPAKTUKE HMIMHIPUIECKAss BHHTO-
Bas JIMHUA. Ecm Todka coBepliaeT paBHOMEpPHOE ABMKECHHUE TI0 TPSMOH, KOTopas
B CBOIO OU€pellb COBEpIIACT PaBHOMEPHOE BpallleHHWE BOKPYT MapajuieIbHOU e
OCH, TO OHa (TOYKa) OMUIIET MPOCTPAHCTBEHHYIO KPUBYIO — IHIUHAPUICCKYFO
BUHTOBYIO JUHUIO. OHHM OMUCHIBAIOTCS KaKOW-TNO0 TuHUEH (00pa3yroleil) mpu ee
BUHTOBOM JIBIDKEHHHU. Ecim oOpa3yroriasi BAHTOBOW MOBEPXHOCTH MpsiMas JIMHUS,
TO TIOBEPXHOCTh HA3BIBACTCS JTMHEHUATOW BUHTOBON MOBEPXHOCTHIO MIIH TEITHKOH-
oM (puMmep — IIHEeK). Pa3nuuaioT mpsiMol W HAKJIOHHBIA TeTUKOUABI. B mepBom
ciydae oOpa3yromias BO BCEX MOJIOKCHHUSIX MEPICHIUKYISIPHA OCH £, BO BTOPOM -
nepeceKaeT OCh FeIMKOUIA IO TIOCTOSTHHBIM YTJIOM OTJIMYHBIM OT MPSIMOTO.

[{uknudeckre MOBEPXHOCTH OIHUCHIBAIOTCS KaKON-ITHOO OKPYKHOCTHIO (00pa-
3YIOIICH) MOCTOSTHHOTO WJIM MEPEMEHHOTO pajuyca MpH €€ MPOU3BOJILHOM JIBIIKE-
HUM. K [UKIAYECKUM MOYKHO OTHECTH BCE MOBEPXHOCTH BPAIEHUS U TE€ U3 TIO-
BEPXHOCTEH BTOPOTO MOPSIIKA, KOTOPBIE UMEIOT KPYyroBeie ceueHus. Kpome stux
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[UKJIMYECKUM OTHOCSIT KaHaJIOBbIE M TPyOdaThle MOBEPXHOCTH. Kananosvie no-
gepxHocmu 00pa3yloTCs JBUKEHUEM OKPY>KHOCTH nepeMeHH020 paouycd, UEHTP
KoTopoit 0 mepememnaercs 1Mo 3aaHHONW KpUBOU (HampaBiisitoniei / ), a mIocKoCTh
OKPY>KHOCTH OCTaeTCsl TMEPHEHAUKYIIPHONW ATOM KpuBOU. Ipybuamas nosepx-
Hocmb 00pa3yeTcsi IBUKEHUEM OKPYKHOCTH HOCMOAHHO20 paouyca — B 3TOM €€
OTJINYME OT KaHAJIOBOM MOBEPXHOCTH.

BUBJIUOIPAOUYECKHN CIIMCOK

1. EBnoxumona I'.A., IlerpoBa E.B. CnoBaps TepMHUHOB 110 HauepTaTEIbHOW F€OMETPUH U
uHxeHepHoil rpaduke/ HoBocub roc. arpap. yH-t; coct. T.B. Cemenona, I'.A. EBnokumoBa, E.B.
ITerpoBa. HoBocubupck, 2010. 120 c.

VIK 514.181
KOHI'PYSHIUA U TIPOEIUPOBAHUE KAK AJITOPUTMHUYECKHUE
TEXHOJIOTYHA B3AUMOJIENCTBUS TIPOCTPAHCTB PA3HOM
PASMEPHOCTH

Bboxenko 0. A. (C-10-12), L{piranos M.B. (k.T.H., nou. kapeapsl UT'CuM)
Bousrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoii cmamve uccnedyemcs usmenenue pazmepHocmu NpoOCMpAHCme ¢ y4emom pas-
MEPHOCIU IJIEMEHMO8 KOHZPYIHYUU, 0MOoOpadscaemo20 npocmpaHcmed, NpoCmpaHcmed omo-
OpasiceHus U nPOCMpPAHCmMea Cyuecmeo8anusl.

Knrouesvie cnosa: npoeyuposanue, KOHSPYIHYUS, PAZMEPHOCIb NPOCMPAHCMEd, 0moopa-
Jrcaemoe u npoeyupyroujee nNpoCmMpaHcmed, aneopummuideckKue mexHoI02uu.

[TpoenupoBaHue — 3TO MPOLECC YCTAHOBICHUS OJHO3HAYHOTO COOTBETCTBUS
MEXAy TOYKaMH MPOCTPAHCTBA U TOYKAMH MOIAIPOCTPAHCTB APYrod pa3MepHOCTU
(mpocTpancTBa oToOpaxkeHus) [1]. Anmaparom yCTaHOBIIEHUS 3TOTO COOTBETCTBHUS
ABIIAETCS KOHTpY HIUsA. [loJ KOHrpysHIIMEel MOHUMAETCs HEMPEPhIBHOE MHOYKECT-
BO IIPOCTPAHCTB JAaHHON Pa3MEpPHOCTH, 3aMOJHSIOIIUX MPOCTPAHCTBO CBOEIO CY-
IIECTBOBAHUS TaKMM OOpa30M, YTO Kax/as TOYKa MOCIEAHETO CBSA3aHA TOJBKO C
OJIHUM MPOCTPAHCTBOM, HA3bIBAEMBIM AJIEMEHTOM KOHTPY? HIUU [2].

XapakTepuCTUKaMHU KOHIPYIHUUHU SIBISIOTCS Pa3MEPHOCTh MPOCTPAHCTBA €€
CYILIECTBOBAHUS N M Pa3MEPHOCTH AJIEMEHTa KOHTPYIHIIMU m (3alMChIBAETCS KaK
Kn/m). Hanpumep, KOHrpysHIIMSI TOBEPXHOCTEN (IBYMEPHBIX OOBEKTOB) B TpEX-
MEpPHOM TIPOCTPAHCTBE — 3TO TPEXMEPHAs] KOHTPYIHIUS JBYMEPHBIX 3JIEMEHTOB
K3/2; koHrpysuuus auHuM (OAHOMEPHBIX OOBEKTOB) B JBYMEPHOM IMPOCTPAHCT-
BE — JIByMEpHas KOHTPY HIIMsS OAHOMEpHBIX 35ieMeHToB K2/1. Tlpu atom pazmep-
HOCTb 3JIEMEHTOB KOHIPYPHIIMU BCETJa MEHBIIE Pa3MEPHOCTU MPOCTPAHCTBA HUX
CyliecTBoBaHUs (m<n). ITO O3HAYAET, YTO B TPEXMEPHOM IPOCTPAHCTBE CYIECT-
BOBaHUS BO3MOJKHBI TOJIBKO KOHTPYJHIIUU JIBYMEPHBIX, OJHOMEPHBIX U HYJIbMEp-
HBIX MPOCTPAHCTB, TO €CTb KOHTPYIHIIMU TOBEPXHOCTEW, JWUHUH U TOYEK;
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B IBYMEPHOM BO3MOKHBI KOHTPYIHIIMH JIMHUI U TOYEK; B OTHOMEPHOM — TOJIBKO
TOYEK.

KoHrpysH1us ¢ s3neMeHTaMu JaHHON pa3MepHOCTH MOKET OBbITh MOJIy4eHa Kak
pPE3yNIbTAT B3aMMHOTO MEPECECUCHUSI KOHTPYIHIINMA, UMEIOIUX 3JEMEHThI OOIBIINX
pasMmepHocTeil. Hampumep, KOHTpy»?HIUS JIMHUA B TPEXMEPHOM MPOCTPAHCTBE
MOXXET TPaKTOBAaTbCS KaK MEpeceueHHe JBYX KOHTPYIHILMH moBepxHocTel. Pe-
3yJIBTATOM IEpPECEeUEHUs] TPeX KOHTPYIHLMM MOBEPXHOCTEH B TPEXMEPHOM MpO-
CTpaHCTBe OyneT TpexmepHas KoHrpysHuus Touek (K3/0). Ota xe KOHrpysHUHS
TOYEK MOXKET OBITh MOJYy4YeHa KaK MEepecedyeHHe KOHTPYIHLUU TOBEPXHOCTEH
(K3/2) u xourpysuuueit nunuii (K3/1). JIBymepHas xourpysHuus touek (K2/0)
MOXKET MOJYyYUThCs (MOJIydaeTcs) B pe3ysbTaTe MepecedeHus: JBYX KOHTPYIHIUN
muauit (K2/1). KoHrpysHIIMU SIBISIOTCS YHUBEPCAJIBbHBIM allllapaToM OTOOpake-
HUSL MPOCTPAHCTB JIt0OOW pasmepHocTu. [IpoerupoBanre — 3TO BbIACICHUE W3
KOHTPY?HI[UU D3JIEMEHTOB, KOTOPbIE COOTBETCTBYIOT NPOCLHUPYEMOMY OOBEKTY
(MHLIMJIEHTHBIX TOYKaM IMOTrpYXeHHOW B Hee Qurypbl). Touka BBIICISIET €IUHCT-
BEHHBII CBS3aHHBIM C HEHM 3JIEMEHT KOHTPYIHUUU — MPOCHUPYIOMIUNA SJIEMEHT.
OTO0 37E€MEHT, KOTOPbIN MPUHAMIEKHUT NPOCUUPYEMOMY OOBEKTY U KOHTPYIHIIUU.
B 3aBUCHMOCTH OT KOHKPETHO 3aJIaHHOM KOHTPYIHIUU MPOCHUPYIOIIUM dJIEMEH-
TOM MOXET ObITh KaK TOYKa, TaK W JIMHUS, U TIOBEPXHOCTb, WM AK€ MPOCTPAHCT-
BO JII0OOW OoJiblied pa3MepHOCTH. B KOHIpY?HIIMIO MOTYT MOTPY>KaThCsl MpO-
CTpaHCTBa Pa3HON Pa3MEpPHOCTH, HE MPEBBIIAIONIEH Pa3MEPHOCTH MPOCTPAHCTBA
cymecTBoBaHus. Takue MpocTpaHCTBa HasbIBalOTCS oToOpakaembiMu (€2). Ha-
pUMEP, B KOHTPYIHILIUIO MOTYT MOrPYXaThCsd HYJIbMEpPHBIEC (TOYKH), OJJHOMEPHbIE
(JluHuM), TByMEpHbIEC (MIOBEPXHOCTH) M TPEXMEpHbIE (Tesa) MPOCTPAHCTBA, KOTO-
pbie, B CBOIO OY€pe/b, CYLIECTBYIOT B TpexMepHOM mpocTpanctBe R3 . Orobpa-
KaeMoe MPOCTPaHCTBO {2 BBIACISET U3 KOHIPYIHIIMU MHOKECTBO MPOEIUPYIOLINX
AJIIEMEHTOB, MPOXOASAIIMX Yepe3 TOUYKU TOTO MPOCTPAHCTBA. DTO MHOXKECTBO Ha-
3BIBAIOT MPOCHUPYIOIIMM MPOCTPAHCTBOM |[3].

Ecnu otoOpakaemoe MpoCcTpaHCTBO HYJIbMEPHO (£2), BBIIEIEHHOE UM U3 KOH-
IPY?HIIMHU TPOCTPAHCTBO PABHO 3JeMeHTY KOHTpy3 HIuH (0=K). B ocTasibHbIX Ciy-
qasx NpoeHUPYIOIINE IPOCTPAHCTBA UMEIOT OOJIBIINE PA3MEPHOCTH, YEM COOTBET-
CTBYIOIIME KM DJIEMEHTHl KOHrpysHUui. Hampumep, eciu mpoenupoBath OJIHO-
MEpHOE MPOCTPAHCTBO, TO Mpoeuupyloniee OYyIET COCTOSATh M3 ONpPENEIECHHOTO
MHO>KECTBa 3JIEMEHTOB, BBIJCJICHHBIX M3 KOHIpy»sHIMHU. [Ipoeumpytomiee mnpo-
CTPAHCTBO SIBJISIETCS TOMOJIOTMYECKUM TPOU3BEJIEHUEM OTOOpakaeMoro Mmpo-
CTPaHCTBA U MPOEIUPYIOLIETO dJIEMEHTA!

0 =QK (1)

Pa3mepHOCTh Mpoenupyroero NpocTpaHCTBa paBHA CYMME pa3MEPHOCTEN €ro
COMHOKUTEJIEH:

nd = nQ + nK (2)

N3 (1) m (2) umeem, 4TO B cllydae TOYEUHON KOHTPYIHUUH (KOHTPYIHIIMU
HYJIBMEPHBIX 3JIEMEHTOB) MPOEHUPYIOIIee MPOCTPAHCTBO PABHO CaMOMY OTOOpa-
xaemMomy npocTpancTBy (0 = ). Korga ke KOHrpysHIIMSI COCTOUT U3 OAHOMEp-
HBIX 3JIEMEHTOB, Touka (€20) BbIAENAECT U3 ATOM KOHTPYIHIMH MPOCLUPYIOUTYIO
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muauto 01 , muHus Q1 — npoenupyroyo NoBepXHOCTh 02 , moBepxHOCTh 22 —
IpoeLupyloliee TpexMepHoe mpocTpanctBo 03 , Teno Q3 — npoenupyrouiee ye-
ThIpexMepHoe mpocTpaHcTBO 04. Takum 00pa3om, Mpoeuupyroliee NPoCTPaAHCTBO,
TaK K€ KaK U KOHTPY?IHIUS, U3 KOTOPOU OHO BBIJEICHO, SBISETCS CTPYKTYPHBIM.
CTpyKTypHOE MPOEHHUPYIOIee MPOCTPAHCTBO COACPKUT r€OMETPUUECKYI0 UH(DOP-
Maluo 00 00BEKTax, pacloNOKEHHBIX B 0TOOpaXKaeMOM MPOCTPAHCTBE, U MOXKET
MEePEHOCUTD ATy MHPOPMALIMIO HA JH000M Ipyroe NpoCcTPaHCTBO, Ha3bIBAEMOE MPO-
ctpancTBoM otobpaxeHnus I1. [Ipoekimonnoe n3o0paxeHue JaHHOTO MPOCTPAHCT-
Ba Ha JIpyroe MpoCTPaHCTBO OCYUIECTBIISIETCS KaK MEpeceYeHre MpOoelUupYIOIIero
MPOCTPAHCTBA C MPOCTPAHCTBOM OToOpakeHus. IIpoekuus oTobpaxaeMoro mpo-
cTpancTBa (£2’) ecTb ¢urypa mepeceyeHus NPOEHUPYIOIIET0 MPOCTpaHCTBa O ¢
MPOCTPAHCTBOM O0TOOpakeHus I1:
Q=61

Ecnu oTTankuBaThCsa OT MOHATUS KOHTPYIHIUMHU, TO 3Ta MPOEKIUS 0TOOpaxae-
MOTO MPOCTPAHCTBA SIBISETCS COBOKYIMHOCTHIO AIIEMEHTOB, KOTOPbIE BBIJCICHBI U3
KOHTPY?HIIUU U COOTBETCTBYIOT MPOCIIUPYEMOMY OOBEKTY.

Ha ocHoBanuu 0060011eHUS 10Ka3aTEIbCTBA TEOPEMBI, IPUBEICHHON B padoTe
[4] , CoboneBbiM ObLTa MpeniokeHa 6osee obmras hopmyna [2]:

n=nqg +ng +nn—nR’

r7I€ N — pa3MepHOCTh MPOEKIUHU; n{) — pazMepHOCTb OTOOPAKAEMOro Mpo-
cTpaHncTBa; nK — pa3MepHOCTb 3JIEMEHTa KOHTpy3HLuu; nll — pazmepHOCTh Ipo-
CTpaHCTBa 0TOOpaxeHus; NR — pa3MepHOCTh MPOCTPAHCTBA CYIIECTBOBAHMUS.

[To BbIIEYKa3aHHOHN (DOpPMYJIE MBI pacCUMTaly 3HAUYECHMSI pa3MepHOCTEN Mpo-
eKUUN JJIs pocTpaHCTB cylecTBoBaHusl oT R1 no R11, coorBeTcTBYyIOIIME KOH-
KPETHBIM 3HAYEHUSIM pa3MepHOCTEH 3eMeHTa KOHTpysHIuu nK, oToOpaxaemMoro
pocTpaHcTBa N2 U MpocTpaHcTBa oToOpakeHus nll.

Pe3ynpTaThl MOMY4eHHBIX 3HAYEHUN pa3MEPHOCTEN MPOEKIUNA TTO3BOJISIIOT C/ie-
JaTh CJIEYIOUIUE BBIBOIBI:

pPa3MEepHOCTh MPOCLUUPYIOMIETO AJIEMEHTa KOHTPYSHLIMM BCErJla MEHbIIE pa3-
MEpHOCTHU MpocTpaHcTBa cymecTBoBanus (nK < nR);

pPa3MepHOCTh MPOCTPAHCTBA OTOOPAKEHUS HE MOKET ObITh OO0JIbIlIE pa3MEPHO-
CTH mpocTpaHcTBa cyuiectBoBanus (nll < n).

OTtpuiarenbHble 3HAYEHUS YKa3bIBAIOT HA TO, YTO B JAaHHBIX YCIOBUSX HEBO3-
MOXKHO MepeceueHre MPOU3BOJIbHO 3aJJaHHBIX MPOCIUPYIOIIETO MPOCTPAHCTBA O U
npoctpaHcTBa otoOpaxkeHus [1. YuuTeiBas onpeneneHHbIe BbIIIIEyKa3aHHbBIE 3aKO0-
HOMEPHOCTH, MOXXHO PACIIUPUTh pacyeT A0 elle OOJbIINX 3HAYEHUN pa3MepHO-
CTell B3aMMOJIEUCTBYIOIMX NMPOCTpaHCcTB. [Ipu mpoennpoBaHun 0OBEKTOB pa3iiny-
HOM pa3MEpHOCTH, CYIIECTBYIOIIMX B TpexMepHoM mpocTpaHcTBe (nR = 3), npu
MOMOIIM KOHTPYSHUHMHU OJHOMEpPHBIX 3neMeHToB (nK =1) Ha pasznuuHble mpo-
cTpaHcTBa oToOpaxeHus nll moayunm:

MPOEKIIMEl TOUKU Ha IByMEPHOE MPOCTPAHCTBO OTOOPaKEHUs OYJET ABISTHCS
TOYKa, HA TPEXMEPHOE - JINHUS;

MPOEKIHUS JIMHUK Ha OJJHOMEPHOM MPOCTPAHCTBE 3TO TOYKA, HA ABYMEPHOM —
JIUHUS, HA TPEXMEPHOM — TOBEPXHOCTH;
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MPOEKIIUS TTOBEPXHOCTH HAa HYJIBMEPHOM MPOCTPAHCTBE - TOUKA, Ha OJHOMEp-
HOM — JIMHUS, HA IBYMEPHOM — IMOBEPXHOCTh, HA TPEXMEPHOM — TEJIO;

MPOEKIIUS TeJla Ha HYJAbMEPHOM IPOCTPAHCTBE — JIMHMSI, HA OJTHOMEPHOM — IO~
BEPXHOCTh, HA JIBYMEPHOM — «TEJIO», Ha TPEXMEPHOM — «UEThIpEXMEpPHOE Ipo-
CTPaHCTBO».

[loHsITHE KOHTPYIHIMU U NPOCLUPOBAHUS SIBISIIOTCS MOHATUSAMU JTMHAMUYE-
CKOTO Ipoliecca, MOCIe0BATEIbHOTO JEHCTBUSA C 3aJJaHHBIM aJITOPUTMOM. DTO Ja-
€T MPaBO paccCMaTPHUBATh MPOLIECCHl KOHIPYIHIIMU U MPOCLIMPOBAHUS KaK TEXHOJIO-
TMYECKUI Mpoliecc B3auMOIEUCTBHS MTPOCTPAHCTB PA3HOM pa3MepHOCTH MO 3a]1aH-
HOMY anropuTMy. B mpocreiimmx 3agadyax HauepTaTelbHONH F€OMETPUU AJITOPUT-
MHUPOBaHMS Ipoliecca B3aUMOJICUCTBHSI 00BEKTOB Pa3HON Pa3MEpPHOCTH YCHEIIHO
npumensiercs. Co3aHue anropuTMOB MPOEHUPOBAHMS U Ipoliecca KOHTPYIHIUU
Ha 00BEKTaX Pa3MEpPHOCTHIO OOJIE TpPEX B HACTOSIIEE BPEMs SIBISETCS CIOKHOMU
npo6aemoit. [loaxoapl K penieHuto 3Toi MpoOJIEMBbI SBISETCS PACCMOTPEHUE TIPO-
1ecca KOHTPYIHILUU U MPOCIUPOBAHUS KaK COBOKYIHOCTH TE€XHOJOTUM. MHOXe-
CTBO T'€OMETPUYECKUX OIEepalii MOryT OBbITh Peain30BaHbl HEOTPAHUYEHHBIM KO-
JIMYECTBOM CIOCOOOB (TEXHOJOTUI), a Pa3MEPHOCTh I'€OMETPUUYECKUX OOBEKTOB
0oJiee Tpex BO MHOTO pa3 yBEJIHMUYMBAET CIOXHOCTb 3TOM 3amaun. BeposaTHo, co3-
JaHuE aIrOPUTMHUPOBAHHBIX TEXHOJIOTHH sl BOCIPOU3BEIEHUS 00BEKTa B HEOO-
XOJIMMOU HaM Pa3MEpPHOCTH (CI0XKHOCTH U quddepeHiuanmu), OyaeT 3aBUCETh OT
HEO0OXOIMMOM BEJIMYMHBI Pa3MEPHOCTH, T. €. CTENEHU UIECHTUYHOCTH 00bEKTa, KO-
TOPBII MBI XOTUM TMOJTYYUTh HA TPOEKIIUH.
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VIIK 72:613
BJIUSIHUE APXAUTEKTYPBI HA 3JOPOBBE YEJIOBEKA

bonpapenko U.B. (10 «B» knacc MOV nuueii Ne 5 um. }O.A. T'arapuna)
Hayunslii pykoBouTens — yuutesb Beiciiel kareropuu Hukugoposa E.B.
MOY muneit Ne 5 um. FO.A. Tarapuna r. Bonrorpaga

B nocneonue decamunemus uenogex ece uawe cam cozoaem 8peouyro ons ceos cpedy. llpo-
mugoecmecmeenHoe 05l 211a3a OKPYiCeHue CNOCOOHO 8bI3bl8AMb, O MHEHUIO CREeYUANUCTNO8, He
MONLKO 3a0071e6aHUsL 21143, HO MAKJCe NCUXOL02UYecKue U 0axce coyuaibHbvie omrioHenus. M
OYEHb BANCHO, UMO Ce200Hs APXUMEKMOPbl U OU3AUHEPbI MO2YN CO30A8aMb NOJIE3HYIO OJisl Yelo-
8eKa BU3VANILHYIO Cpedy Yce He CIMUXULIHO, d 8NOTHE OCOZHAHHO.
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Knrouesvie crnosa: apxumexmypnvie (popmbl, Maccosvle COOPYHCEHUS, APXUMEKMYpa U 300-
PO8be uenoseKa, 3pUmenvhblli AHAIU3AMOop, CAKKAObL.

ApxuTeKkTypa — JpeBHUMN BUJ JEATEIHLHOCTH YeJIOBEKa, KOTOPYIO Ha 3ape Iu-
BUJIM3ALIMM CUUTAIU MATE€PhI0O UCKYCCTB. APXHUTEKTypa OXBAThIBAET BCE CTOPOHBI
’KU3HU 4eJIOBEKa, MPeo0pa3yeT €CTECTBEHHYIO0 M CO3JAaeT UCKYCCTBEHHYIO Cpeny
KoM(popTHOro oOuTaHusl. ApXUTEKTypa BO3/IEUCTBYET Ha YesloBeKa, POPMUPYsSI €TO
MHUPOBO33pPEHHUE, BOCIUTHIBASI €T0 TYXOBHYIO KYJIbTYPY. APXHUTEKTypa BIUSET Ha
Hac U cBoeil GopMOi, CBOMM JAM3aHHOM, U CBOUM LIBETOBBIM PEIICHUEM.

OpHol U3 MPUYKH MOSBIECHUS UHHOBALIMM B apXUTEKTYpPE SABISETCS MOCTOSTHHO
pacTyiasi IVNIOTHOCTh HaceJIeHUsl B ropojax, KOTopas 3acTaBlII€T CTPOUTH Oosee
s dexTuBHBIE MO HacelsieMOl TIoMAau 34aHusl. TakoBBIMU SABISIOTCS OOBIKHO-
BEHHBIE JEBATU/TISITUITAKKU, KOTOPBIE CTPOATCS KaK pa3 IS yAOBIECTBOPEHUS
norpedHocTel rpaxkaaH. OHM MO3BOJISAIOT HAa JOBOJIBHO HEOOJIBIIOM KJIOYKE 3€MJIIN
00JIBIIOE KOJTUYECTBO Jitoaei. VITor u ajis MaccoBbIX, U NIl YHUKAJIbHBIX COOPY-
KEHUI OKa3aJCs eIMHBIM: IIPU BCEW CBOEH HOBHU3HE, 3HAYUTEIBHOCTH COLIUATILHOMN
GbyHKUMH, TP BCeM MpodeccCHOoHANM3Me YTHIUTAPHBIX ACTIEKTOB OHU OKa3aJIUCh
Yy>KEPOIHBIMHU OKPYKEHUIO.

B namm nau poxpaaercs yoexxaeHue, 4yTo npodieMa IIacTUKU apXUTEKTYpPHOM
(bopMBI €cTh KJTI0Y K MOMCKAM HOBOM BBIPA3UTEIHLHOCTH COBPEMEHHOU apXUTEKTY-
pBl, @ CaMM IJIACTUYECKUE KA4YECTBA - CPEJCTBO, MO3BOJIAIOIIEE CO3/1aBaTh MIPOU3-
BEJICHUs, 00pa3HOEMKHE U MHOT0OOpa3HbIe MO CBOEH XYJ0’KECTBEHHOW MaJUTpeE,
aJleKBaTHbIE MX Ha3HA4YEHHUIO, COJepkaHHI0. Bo3HuKaeT moTpeOHOCTh U B Ooee
BBICOKOM MpO(eCCUOHATBHOM MacTepCTBE BIAJCHHS BBIPA3UTEIbHBIMU BO3MOXK-
HOCTSIMU apXUTEKTYpHOH (POPMBI KaK yCIOBUE CO3/IaHMSI MOMAJIMHHO TaAPMOHUYHOMN
cpensl. Bropoe 00CTOATENBCTBO, IO KOTOPOMY ITpOOJIEMa IIACTUYECKON BhIpa3u-
TEJIBHOCTH apXUTEKTYpHOU (popMbI iproOpeTaeT Bee Oombliee 3HaueHue B 1970-¢
rOfibl, 3aKJIIOYAETCsl B TIIyOOKO T'yMaHMCTUYECKOM XapakTepe caMoil NpoOieMsbl.
Kaxkue Obl 3a/1aun HU pelana COBpeMEeHHasi apXUTEKTypa, Ha Kakue Obl MpOCTpaH-
CTBa HU ObljIa paccuMTaHa, OHA o0palaeTcsi, MpexJe BCEro, K UYeIOBEKY.

B coBpeMeHHBIX YCIOBHSIX pOCTa IpajioCTPOUTEIHCTBA, KOTJAa YBEITUUNBAIOTCS
ATaXXHOCTh U TJIOTHOCTH 3aCTPOMKH, BOJIM3H KUIbIX 3JaHUN pa3MEIIatoTcsl 00beK-
Thl, HEOJATONMPUATHO BIMUSIOLIME HA YCIOBUS MPOKUBAHMS, UCTIOJIb3YIOTCS Majo-
M3Yy4YeHHbIE CTPOUTEIbHBIE MAaTEPHAIIbI, COAECPKALIUE PA3IMYHbIe XUMUYECKHUE J10-
0aBKH, 3HAYUTENIPHO YBEJIMYUBAETCS OMACHOCTh OTPULIATEIBHOTO BIIUSAHUS H3MeE-
HEHHOM JXUJoi cpenpl Ha 310poBbe. M OAHOW M3 COBPEMEHHBIX 3KOJIOTUYECKUX
npobJsieM B ropojJiax 3a MOCJEIHUE NECATUIETUS CTaJl0 HEraTHBHOE BO3JEHCTBUE
CEPBIX OJJHOTUIHBIX ITPYOBIX OCTPOEK HAa SMOIMOHAIBHOE U JYIIEBHOE COCTOSIHUE
yejoBeka. B mocnenHue necATuneTvs 4elOBEK BCE Yalle caM CO3JAeT BPEAHYIO
Wi ce0sl cpely: rojiple TOpLbl 34aHUi, 0OJIbIINE IUIOMAAN OCTEKICHUs, 3a00pHl,
KpbIlid, acdansT. He MeHblee 3710 0Ka3bIBAIOT BUAMMBIE IMOJIS, MOKPBITHIE MPO-
CTBIM MOBTOPSIIOLIUMCS PUCYHKOM: CETKH, PEIIETKH, (pacabl C ITUHHBIMU PSIaMHU
OJINHAKOBBIX OKOH M MHOTHE JPYrH€ 3JIEMEHTbl TOPOACKON apXuTeKTyphl. CTOJb
MPOTUBOECTECTBEHHOE JIJISl IJla3a OKPYXEHUE CIIOCOOHO BBI3BIBATh, 110 MHEHHIO
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CHEIUAIKNCTOB, HE TOJIBKO 3a00J1€BaHus TJ1a3, HO TaKXKe IMCUXOJIOTMUYECKUE U JaxKe
COIMaJIbHBIE OTKJIIOHEHHS. VI OUEeHb Ba)KHO, UTO CETOAHS APXUTEKTOPHI U JU3ailHE-
PBI MOTYT CO3/1aBaTh MOJIE3HYIO JUJISl YEJIOBEKA BU3YAJIbHYIO CPEAY YK€ HE CTUXUM-
HO, @ BIIOJIHE OCO3HAHHO.

Ha tepputopuu coBpemennoit Poccun chopmupoBanach CiokHas COBOKYI-
HOCTh ()YHKIIMOHATBHO Pa3HBIX rOpoAOB. B cOBpeMEHHBIX ropojax BCTPEYaAIOTCs
KWIbIE IOMA HECKOJIBKMX THUIOB: OJHOKBAPTUPHBIE OAHOATAKHBIE, OJHOKBAPTHUP-
HbI€ JBYXATaXKHbIE (KOTTEIXHU), MHOTOKBApTHUPHBbIE MAalO3TaXHbIe, MHOTOKBAp-
TUpHBIE BbICOTHBIE. Hanbonee npuBiekaTenbHbl JIJIs )KU3HU JI0JIed OJTHOATaKHbIE
WM JIBYX3Ta)KHbIE JIOMa, PACCUMTAHHbBIE HA OJIHY CeMbl0. Takas 3acTpoiika odec-
MEYMBACT XOPOUIYI0 HUHCOJISIIIUI0O U BO3AYXOOOMEH, OJaronpusiTHbIi MUKPOKIIU-
Mat, BO3MOYKHOCTb MOJIb30BaHUs CaJOM-OTOPOJIOM, OTJIBIXOM Ha OTKPBITOM BO3AY-
X€, HO TpeOyeT 3HAYUTEIbHBIX CPEJICTB Ha YCTPOWCTBO JOPOT, MPOKIAJIKY CETel
BOJIONIPOBOJIa, KaHAJIM3AlMU, PHEpro- M ra3zocHaOxkenus. Korremxu Hambomee
pacnpocTpaHeHbl B 3apy0exHOM cTpouTesbcTBe. OHAKO B MOCIEIHUE TOAbl OHU
MOJIB3YETCA 3aCIyKEHHBIM CIIPOCcOM U B Poccun.

MHoOrokBapTUpHbIE MAJIOATAXXKHBIE JJoMa (2, 3 ATa)ka) HauboJee YacTo CTPOSAT B
HEOOJIBIINX TOPOJIax U MocesiKax ropojickoro tuna. Ha kaxaoii JecCTHUYHOM 10~
ajIke pa3MenlaoT Mo JIBe KBAPTUPHI, UTO 00€CIeunBaeT JBYCTOPOHHIOI OpPUEH-
TalMI0 KBAapTHp IO CTPAHAM CBETAa U BO3MOXKHOCTb CKBO3HOT'O IPOBETPUBAHUS.
OpnHako Takasi 3aCTpOWKa MPUBOJUT K HEAKOHOMHUYHOCTH HMCITOJIB30BAHUS TOPOJI-
CKHX 3€MeJb U yJIOPOKAET CAaHUTAPHO-TEXHUUECKOE OCHalleHue 3aaHuil. B 601b-
LIMHCTBE KPYIIHBIX FOpoJIoB Poccruu BeeTcs MacCoOBOE CTPOUTEIBCTBO JOMOB I10-
BBIIIIEHHON 3Tax)HOCTU (9-16-20 sTaxkeil) U3 KpyHMHOIMAHEIbHBIX KOHCTPYKIUN U
TOTOBBIX AJIIEMEHTOB 3aBOJICKOTO M3TrOTOBiIEHUs. Bce Oosnbllee pacnpocTpaHeHUE
MOJIY4alOT BBICOTHBIE JoMa B 24-30 sTa)eill U3 MOHOJUTHBIX KENe300€TOHHBIX
KOHCTPYKLIUH.

XOpomIo U3BECTHO, YTO IJIa3y - CaMOMYy aKTHBHOMY M YYBCTBUTEJIBHOMY W3
BCEX HAIIMX OPraHOB YYBCTB - BOBCE HE 0O€3pa3auvHO, HA YTO cMOTpeTh. Hemon-
BIKHOE HaIpsiKEHUE OBICTPO MPUBOJAUT K YCTAJIIOCTH I1a3a, U eMy Tpedyercs Io-
CTOSIHHAsl cMeHa u300pakeHHs Ha ceryaTke. OcMarpuBas Aake HEMOIBUKHBIM
npeaMeT Ui o0pas, YeloBeK OecpepbIBHO MEPEBOIUT B3I Ha pa3HbIE €T0 yya-
CTKH, & B PE3YyJbTaTe «KAPTHUHKA», KOTOPYIO BOCIIPUHUMAET IJa3, HUKOT1a HE OC-
TaeTCsl HEMOABWKHON. BBIBAIOT, OJTHAKO, M CIy4Yau, KOT/1a HUKAKUE BH)KECHUS a3
HE CIMacalT UX OT OBICTPON YTOMIIIEMOCTH, HAINpUMEp, MPU paccMaTpUBaAHUU
OOJBIINX, MOHOTOHHO OKpAIIEHHBIX MOBEPXHOCTEH, HA KOTOPHIX IJIa3y «HE 3a YTO
3aLENUTBCS. 3pUMmenvHblil AHATU3AMOP COBPEMEHHO20 YeN06eKad WCIBITBIBACT
00Jb11YI0 (DYHKIIMOHAJIBHYIO HArPy3KY, OJJHUM U3 MPOSBIECHUN KOTOPOU SIBIISETCS
MIOCTOSIHHOE CUJIBHOE HANpPsHKEHWE MEXaHU3MOB akKoMmoJanuu rnasza. s coxpa-
HeHUs1 (YHKIHUOHAIBHOW CIMOCOOHOCTH TIJ1a3y HEOOXOAMMBI MEPUOJUUYECKUN OT-
IbIX, CHATHUE HAIPSIKEHHUS MEXAHM3MOB aKKOMOJALMHU, KOTOPOE TOCTUTAETCA IIe-
PEKITIOYEHUEM 3pUTEIBLHOTO B30pa OT 00BbEKTa paccCMaTpPUBAHUSL U HaIlpaBICHUEM
€ro BJajb, B 0ECKOHEUHOCTh. B yCIIOBUSIX PUPOJHON CpEbl 3TOTO JOCTUYD OUYEHb
JIETKO, TIOCKOJIbKY BCEr/a €CTh BO3MOXKHOCTh HAIpaBUTh B30p JMOO B HEOOCBO/,
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700 B CTOPOHY TOpU30HTA. B ropojckoii cpese B30p MOCTOSSHHO HAaThIKaeTcs Ma
AJIIEMEHTBI TOPOJICKOTO Mel3axa, paclooKeHHbIEe HA CPAaBHUTEIBHO OJIM3KOM pac-
CTOSIHMM (CTEHBI IOMOB) U TOJHOTO pacciabiieHusi MEXaHU3MOB aKKOMOJAIMKN He
HACTYIAET, TJ1a3 MOCTOSTHHO HaXOAUTCA B HampsbkeHuu. M3 ¢usuonoruu 3pureis-
HOTO aHajJu3aTopa M3BECTHO, YTO BOCHIPHUSITHE 3PUTEIBHOrO0 o0pa3a y yeloBeKa
MIPOUCXOJIUT B PE3yJIbTaTe MOCTOSHHBIX CKaYKOOOpa3HbIX, aBTOMATUUECKH COBEP-
HIAIONIMXCS C YaCTOTOM 2-3 pa3a B CEKYHIY ABMKEHUH IIa3HBIX SI0JIOK — CaKKa/l.
Caxkkanbl (Obicmpole, cmpo2o CO2NaAcO8aAHHbBIE OBUNCEHUS 2l1A3, NPOUCXO0AUUE 00-
HOBPEMEHHO U 68 OOHOM HAanpasieHuu) BO3ZHUKAIOT MPU paccMaTpUBAHUU HEMO/I-
BIDKHBIX TIPEIMETOB. BhICTpbIe MOBOPOTHI ri1a3Hoto si6noka (10-80 mMc) yepenyrot-
Csl ¢ IEPHOJaMU HEMOABMKHON (puKcanuu B3rsiaa B ogHoi Touke (200-600 mc). B
MPUPOAHOM OKPYXEHUHU TOCJIE OYEepPEIHOM cakkaabl ria3a MPaKTHUYECKH BCeria
HAXOJSIT HOBBIN ISl HUX 3JIEMEHT MaTepUaIbHOM cpelibl. DTOT (eHOMEH, 3aKper-
JICHHBIA (PUIIOTEHETUYECKH, SIBISETCS OJHUM M3 (PAKTOPOB MOJJEPKAHHSI TOMEO-
cTa3a Mcuxo(U3noIOrH4eckoro cTaryca opraHu3mMa.

JlanHast TeMa SIBJISIeTCS aKTyallbHOM U 3aJIeBaeT HE TOJBKO OOBIUHBIX OObIBaTE-
Jel, HO U yuyeHbiX. B 2014 rony counosioru npoBeiau onpoc, B pe3yiabTare KOTopo-
ro BBISICHUJIOCH, YTO OOJIBIIMHCTBO JIFOAEH JKUBET B MHOTOATaXHBIX 3AaHusAX (140
B naHeabHbIX U 100 B KUPIUYHBIX) U JIUIIL HEMHOTHE B YaCTHBIX JoMax (40 B me-
peBsHHbIX U 80 B KUpPHNUYHBIX). Takke MPEeAMETOM HCCIEIOBAHUS COIMOJOTOB
CTaJIO TECTUPOBAHME JIIOJIEH O BIUSHUU OKPYXKAIOIIEH Cpelibl Ha IMOLIMOHAIBHOE
COCTOSIHUE, B pe3yJIbTaTe KOTOPOro OBLIM MOJIYYEeHBI JaHHBIE O TOM, 4To 150 verno-
BEK YYBCTBYIOT ceOs Jydine Ha mpupoje, 60 — myumie B ropoae, 140— onruHaKoBO
xopomo u 10 onuHakoBo Mmiuoxo. brarogaps npoBeneHHBIM UCCIIEIOBAHUSIM MOXK-
HO CJieJlaTh HEKOTOpbIE BBIBOABL. B 4acTHOCTM OTHOCUTEIHHO MOHOTOHHOCTH IO-
CTPOEK MOKHO CKa3aTh CJEAYyIolllee: COBPEMEHHbIE TTOCTPOMKN HE PaayIoT TIiiaza
MIPOXOKUX, & HA0OOPOT MPUBOJAAT K YCTAJIOCTH Ti1a3a, MIOX0 BIUSIOT HA CAMOYYB-
CTBUE U paboTy opraHoB uenoBeka. CTOUT OTMETUTD, YTO CTPOUTENIbHbIE MaTepHUa-
JIbl, UCTIONB3YyEMBbIE NJIsi CO3/IaHUs MOCTPOEK, BPEAHbI YEIOBEKY, IOTOMY YTO OHHU
coJiepKaT BpeJAHbIe XMMUUECKUE BEIIECTBA, KOHCEPBAHTHI U, B YACTHOCTHU TPAHUT,
ra3 pagoH. Ho pagyer ToT (akT, 4TO COBpEMEHHbIE apXUTEKTOPbl BHUKAIOT B 3TU
npoOJeMbl U CO3/1AI0T Lieible HaNpaBJIEHUS, KOTOpbIE COIMKAIOT apXUTEKTYpPY C
’KUBOM MPUPOJ0H, MPUHOCS MOJB3Y BCeMy KUBOMY. Henb3s He 3aMeTUTh U BIUS-
HUS [[BETA Ha 37I0POBbE YEJIOBEKA, BE/lb KAXK/IbI LIBET UMEET CBOIO MCHUXOJIOTHYE-
CKYIO XapaKTEpUCTUKY U NMpUemiieM He g Beex nenei. Ceiuac B Bonrorpazne Be-
JIETCsl 3aCTPOMKa KUJIBIX KBAPTaJIOB HOBBIMHU 00Jie€ COBPEMEHHBIMHU JIOMaMHU, KO-
TOpPbIE COOTBETCTBYIOT COBPEMEHHBIM HOpMaM. Take OHU OJJHO3HAYHO BBITJISAIAT
HAMHOTO JIy4llle, YeM Te e 3acTpoiiku 70-X ropoB, UYTO AOJKHO TMOJOKHUTEIBHO
CKa3aThCs TaKXKe Ha HACTPOEHUU JIIO/ICH, KOTOPbIE TaM MPOKUBAIOT.

BoABIIMHCTBO COBPEMEHHBIX SIPKUX 37aHUM B HAILIEM rOPOJE CIPOESKTUPOBAHBI
MECTHBIMH apXUTEKTOPAMHU, YTO JIEJAET YECTh COCTOSIBUIMMCS BBIIMYCKHUKaM Ha-
IIETO apXUTEKTYPHO-CTPOUTENIBHOIO yYHUBEpcHUTeTa. [IpUTOM, YTO CTOPOHHMI 3a-
Ka34MK HEPEIKO MPHUBJIEKAeT U MPOEKTHPOBIIMKA W3 JIpYyrux ropoaos. [Ipoext
«BomkckuX MapycoBy BBINOJHWI aKaJIeMHUK, HAPOAHBIA apxuTekTop Bragumup
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Ky6acoB n3 Mocksel. OH pa3paboTan Uaeo KUIoro KOMIUIEKca - 3CKU3HBIA MPO-
ekT. [ToToM mpuBJeK HAIUX CTIEIMATMCTOB, OHU ClIeNall pabOuuil IPOEKT.

BUBJIUOTIPAOUYECKHN CIIMCOK
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VIIK 004.8
UCKYCCTBEHHBIN MHTEJJIEKT: BO3MOKHOCTHU U
OrPAHUYEHMS

byrnaes P.H. (A/l-1-14)
Hayunslii pykoBouTenb — K.I1.H., 1oul. kKadeapsr UI'CuM Epmunosa H.1O.
Boarorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Hpeécmaeﬂeﬁo K paACCMOMPEHUIO NOHAMUE UCKYCCNMBEHHO20 UHmMEJIEKmA.

Knrouesvie cnosa: HHU, komnvromepuas epaguxa, pooom Torobo-kun.

C.H. OxeroB AaeT 4ETKOE OINpEIEICHUE IMOHATHS HHTEIUIEKTAa KaK MBICIIH-
TEJIBHOM CIOCOOHOCTH, YMCTBEHHOI'O Hadalla y 4YeJIOBeKa, OMpPENENSIOIEro €ro
NEATENbHOCTh. TakoW HMHTEIUIEKT — €CTECTBEHHOE Hayajao 4YesnoBeka. MmeHHo
OJlarosiapsi ’TOMY KauecTBY c/ielaHbl BakHeue oTkpeiTus [lonoseim, ["anumeem,
Apxumenom, Iludaropom, MenneneeBsiM, HetoToHOM, [{nankoBckum. HayuHoe
OTKPBITHE YUCHBIX-UHTEIUIEKTYAJIOB UMEIOT MECTO BO BCE€ BpemeHa. M uem BbIlIe
CTYyIICHb LIMBWJIM3ALIUU, TEM YAUBUTEIBHEE 3TU OTKPBITHS, [OSBUWIUCH IIOJABOIHbIC
JIOJIKH, CAMOJIEThI, KOCMUYECKHE KOPAOIIH, KOMIIbIOTEPHI.

HNHTEpEeCcHO TO, YTO €CTECTBEHHBIM MHTEIUIEKT YEJIOBEKa CO3/al UCKYCCTBEH-
HBIM MHTEJUIEKT. SpyaliiliuM NPUMEPOM 3TOTO SBISIIOTCS poOOTHI. Yem xopoll uc-
KYCCTBEHHBIN MHTEJUIEKT, paau yero oH co3nan? [Ipexne Bcero, Omarogaps UMeH-
HO MCKYCCTBEHHOMY HMHTEJUIEKTY MEXaHU3UPOBAaHbI MHOT'ME OIEpald HA IPOU3-
BOJICTBaX, YTO 3HAYUTEIHHO OOJIETYMIIO TPYJ YEJOBEKa, YBEIMYUIIO €ro MPOU3BO-
nutenbHOCTh. Ha 3aBonax, ¢dabpukax, rMIpO3JIeKTPOCTAHIMUSIX BCETO HECKOIbKO
YeJIOBEK OCYILECTBIAIOT BCIO padOTy, YHpaBisis «yMHBIMH» MamuHamu. [losiBu-
JUCH poOOTHI — HSAHBKH, POOOTHI — YOOPIIUKH, pOOOTHI — canépbl. OYeHb Bax-
HO TO, YTO €CTECTBEHHBIM UHTEIJIEKT CTOUT HAJl UCKYCCTBEHHBIM. ECTECTBEHHBIN
— Oosee rMOOK, MHAMBUAYAJIEH, OPUEHTUPYETCA B pa3HbIX cuTyanusx. Mckyccr-
BEHHBI — JIEMCTBYET 10 YETKO 3aJaHHOM IPOrpaMMe, U €CJIU BO3HUKHYT KaKue-
TO cOOM B 3TOM MporpaMme, TO MOBEACHUE UCKYCCTBEHHOTO MHTEJUIEKTa HENpe-
ckazyeMo. MckyccrBennniit unteiekT (M) Bcerna gomkeH co3aaBaThCs TOJIBKO
B OJjarux uensix, yToObl YJAy4dllIuTh, OOJErYuTh KU3Hb U TPYJ desioBeka. EcTb nmu
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OrpaHUYeHHUs JUIsi UCKycCTBEHHOTo HHTeiekTa? Koneuno. Henw3st 3akiaabiBaTh
JUIsL HETO MPOrpaMMbl, HE 3Hasl O KOHIAa BCEro mpoiiecca ACHCTBUM, TO €CTh KO-
HEYHOro pe3yipTata. M Tem Oojee Heab3s MCHOIb30BaTh UCKYCCTBEHHBINM MHTE-
JICKT TPOTHB YEJIOBEYECTBA WJIHU /ISl MPOBEICHUSI OTIACHBIX dKCIIEpUMEHTOB. Ham
HE HYXKHBI poOOTHI — conaaTel. MiHaue MOKET CIIydUThCSl HEMOMPaBUMOE: UCKYCCT-
BEHHBIN MHTEIUIEKT YHUUYTOXKUT CBOUX co3nareneil. M uro manpiie — HEU3BECTHO.

Ha cerognsmHuii 1eHb, BO3MOHOCTh HCKYCCTBEHHOTO HHTEIUIEKTa OYEHB
mupoka. Lens gurypanbHbix 0003HaUeHUI 00acTeil nccaeaoBaHusl — CO3/1aHHe
TEXHUYECKUX CHUCTEM, CTIOCOOHBIX PEIaTh 3a/1a4ll HEBBIUYUCIUTEIHHOTO XapaKTepa
U BBITIOJIHATH JEHCTBUS, TpeOytomue nepepadboTku nHpopMmaiuu. K uncny takmx
3aJlay OTHOCATCS 3aJja4Ml Ha JOKa3aTeIbCTBO TEOPEM, 3aJ]auH 10 TIEPEBOY C OJHO-
TO sI3bIKa Ha JIPYTOM, 0 COYMHEHUIO MY3BIKH, PACIIO3HABAHUIO 3PUTEIBHBIX 00pa-
30B, PEIICHUIO CIIOKHBIX TBOPUYECKHUX MPOOIEM HAYKH U OOIIECTBEHHON MPAKTUKH.
Opnoii u3 BaxHbIX 3a1au UM gBisieTcss co3maHue MHTEIUIEKTYalbHBIX POOOTOB,
CIIOCOOHBIX aBTOHOMHO COBEPIIAThH ONEpaIuy MO JOCTUKEHUIO 1IeJIeH, MOCTaBIeH-
HBIX 4eJ0BeKOM. OTBIT MOKa3bIBa€T, YTO MCKYCCTBEHHBI WHTEIUIEKT JOCTHTaeT
IIPEBOCXO/IHBIX PE3YJbTATOB, JACHCTBYS COBMECTHO ¢ yenoBekoM [l]. Ho, uckyc-
CTBCHHBIH MHTEIUICKT HE B COCTOSHUHM MBICIUTHh TBOPYECKH M HECTAHAAPTHO, KaK
3TO yMmeeT uenoBeK. OrpaHvueHUNd Y MCKYCCTBEHHOTO MHTEIJIEKTa HET.
Benpb 370 TexHHMKa, U YeJIOBEK Bcerna OyaeT coBepiieHCTBOBaTh e€. IlocTosiHHOE
passutrie UM ciocoOCTBYET peleHnIo ¢ KaxabIM pa3oM 00Jiee CI0KHBIX U HEBBI-
MOJIHUMBIX JIJISl YeJIOBEYECKOTO MO3Ta 3a]1ad.

HIcKycCTBEHHBI HMHTEIUICKT JIGKUT B OCHOBE KOMITHIOTEPHOH Tpaduky.
[lon cmoBocoueTaHWEM «KOMITbIOTEPHAS TpaduKa» MOXKET CKPbIBATHCS JIH0O0E M3
MHOTOUYHMCIICHHBIX HalpaBlIeHUHN NEATEIHHOCTH, IJI€ KOMIBIOTEP HCIIONB3YeTCs B
KauecTBEe MHCTPYMEHTA: co3aHue, 00paboTka U CUHTE3 Pa3IMYHbIX U300paKeHU.
B nepBy1o odepeib 3TO HECKOIBKO CaMbIX BaJKHBIX 00JIaCTEH:

1. Hayunoe u nenoBoe npumeHeHue. Crofa ciaeayeT OTHECTH MMOCTPOEHUE Tpa-
(UKOB, AIEKTPOHHBIX TAONMI] U CBOJOK. Takoe HariasgHOE MpeaoCTaBlI€HUE WH-
dbopMaruu moMoraeT yCKOpUTh M YIOPSAOYUTh YCBOCHUE MOTYYCHHBIX Pe3yIbTa-
TOB.

2. IocTpoeHne MHKEHEPHBIX KOHCTPYKIMH. APXUTEKTOPHI, KOHCTPYKTOPHI 1
n3o0peraTeau He MOTYT OOOWTHCH 0€3 MpeABAPUTEIBLHOTO CO3JaHUs Pa3TMYHBIX
cxeM. U ecnu panblie Bce 4epTUIOCh HA Oymare, TO ¢ IPUXOAOM MH(OpPMALIMOH-
HBIX TEXHOJOTUH 3a/laya YIpPOCTUIACH: TEIEePh MOKHO 3aHUMATHCS MPOEKTUPOBA-
HUEM KOHCTPYKIIMH MPSMO Ha KOMIIBIOTEPE.

3. Co3nanue pexiamsbl. [lonynsipHOCTh pekiiaMbl MOATOJIKHYJA pa3BUTHE Ha-
MpaBJICHUS] KOMIBIOTepHOU Tpaduku. [IpakTudeckun Bce BUACOPOITUKH U TPE3CH-
Talliu, KOTOPbIE HAaM JEMOHCTPUPYIOT MO TEIEBUACHHUIO, CO3[IaHbl C UCIOJIb30Ba-
HUEM KOMITHIOTEPOB M CIIOKHBIX TIPOTPaMM.

4. Hudposoe uckycctBo. [locneausiss 001acTh NPUMEHEHHSI — 3TO CBOETO PO-
72 KUBOIIHCH, TOJIBKO MepeBecHHAs B I poBoil popmar. Bee XymoxecTBeHHBIE
CpeICTBa, TaKMe KaK KUCTH, KPaCKH M YEpHHIIA, 3/IeCh 3aMEHEHBI BUPTYaJIbHBIMH
MPUCTIOCOOJICHUSIMU, YTO J1a€T HACTOSIIYI0 CBOOOAY JUIsl TBOpUeCcTBa [2].
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SInoHcKkue ydeHble pa3paboTaii MpOrpaMMHOE OOECTICYeHHUE CUCTEMBI UCKYC-
CTBEHHOTO MHTEJUIEKTa, KOTOPOE YMHEe OOJNBIIMHCTBA YYAIUXCS CTApIIMX KIac-
coB. O0 3TOM CBUACTENBCTBYIOT PE3YNIbTAaThl BCTYMHTEIBHBIX 3K3aMeHOB. PoOoT
Torobo-kun (puc. 1) 6e3 Tpyaa ciaj 3K3aMeH 0 aHTJIUUCKOMY S3bIKY IS MTOCTY-
IUICHUS B SITOHCKHIA KOJUIEIK, HaOpaB Oouiblie OaioB, YeM CpeIHeCTaTHCTHYe-
CKUW YYEHHK CTapliux kiaccoB. Beero 3a 12 mecsieB poOOT cymen BIBOE YiIyd-
[IATH CBOM PE3YJIbTATHI, YTO YBEIMUYMIIO €T0 IIAHCHI HA MOCTYIUICHHE B TOKUICKUH
YHuBEpCUTET — caMoe MPECTHKHOE BhIcIiee yueOHoe 3aBesieHne B Anonuu [3].

Puc.2. Po6ot Torobo-kun

@aKThl JOKA3bIBAIOT, UTO B HAllle BPEMSI MCKYCCTBEHHBIM MHTEIJIEKT — WHHO-
BaIys, KOTopas OyAeT MOCTOSHHO pa3BHBaThCA. MHEHUS O mojb3e U Bpeae MU
HeoOpaTtumo pazuesitorcs. B coppemenHom mupe komnbiotep (M.1) cran yxe He-
OTHEMJIEMOM YacThbIO B KHU3HM 4elioBeKka. M 3T0, ckopee, MUHYC, HEXKEJIH IIIOC.
OcHoBHa4 11e71b PadOT B 00J1aCTH UCKYCCTBEHHOI'O MHTEIICKTA - CTPEMIICHHE TIPO-
HUKHYTHh B TallHbI TBOPUYECKOM JIEATEIBHOCTH JIIOJCH, UX CIIOCOOHOCTH K OBIIaJie-
HHIO 3HAHUSIMM, HaBBIKaMH M yMEHUSMU. IIpeanonaranock, 4To NpeoaosieB Nepu-
O]l «JICTCTBa» W IOBBICUB CBON YPOBEHb MHTEJJICKTA, XUTPOYMHBIE KOMITBIOTEPHI,
Omarogapsi OBICTPOJCUCTBUIO M TOYHOCTH U OE30TKA3HOW MaMSATH TOCTETICHHO
MPEB30UAYT CBOMX CO3JATENIEHN JIFOICH.

Kak nucan McnamoB P.C. B ctatbe «Poib mporpamMm C 3jIeMEHTaMH HUCKYCCT-
BEHHOI'O MHTEJIEKTAa B KU3HM YEJIOBEKa», YTO, HECMOTPSI HA MMEIOIIMECS pa3iiu-
YUs MAIIMHBI ¥ MO3ra 4eJI0BEKa, YHHBEPCAJIbHOCTh KOMITBIOTEPOB M HX CIIOCO0-
HOCTbH IIETIBIN P JIOTHYECKHUX (PYHKIIMM HE JaeT OCHOBAHHUI HE MPHU3HABATh 3Ty
NesITeIbHOCTh MHTEJUICKTyalbHOM. JlomycKaeTcss BO3MOXKHOCTh CO3/JaHMSI MCKYC-
CTBEHHOT'O MHTEJUICKTA MJIM MAIMHBI, KOTOpas OyAeT «yMHEe» CBOETO CO3JaTelsl.
Ve ceiluac, HCKYCCTBEHHBIE MHTEIUICKTYaJbHBIE CUCTEMBI, ITPOrpaMMbl MalllMH-
HOTO MEPEeBOJia, CIOCOOHBI MOJEIUPOBATh KOMMYHUKAIITMOHHBIE TOTPEOHOCTH Ue-
JI0OBEKa, a Tak e (OpMUPOBATH HOBBIC.

BUBJIUOIPAOUYECKHN CIIMCOK
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VIIK 004.925.83
KOHCTPYKTOPCKASA N'PA®UKA: IPOCTPAHCTBEHHBIE
TPEXMEPHBIE U30BPAKEHUSA

BnacwseBa A.W. (BuB-1-14)
Hayunslii pykoBouTenbs — K.I1.H., 1ou. kadeapsr UI'CuM Epmunosa H.1O.
Bousrorpaackuii rocyaapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET.

Paccmampusaromces nonamus koncmpykmopckou epaguxu u 3D- uzobpasicenusl.

Kniouesvie cnosa: xomnviomephas epaguxa, cucmemvl a8momMamusayuy npoeKmuposansl
(CAIIP), mpexmeproe uzobpasicenue, mpexmepHoe MOOeIuposanue u Uu3yaiu3ayus.

KoHncrpykTopckas rpaduka siBasieTcss OJHOM U3 BaXKHEHIIUX oOnacTteit mpume-
HEHUsI KOMIIBIOTEpHOM TrpaduK U UCHOJNb3yeTCsl B paboTe WHKEHEPOB-
KOHCTPYKTOPOB, apXUTEKTOPOB, U300peTaTesieil HOBOM TeXHUKH (puc. 1).

Puc. 1. Koncrpykropckas rpaduka B Autocad

KoHnctpykTopsl, pa3pabarbiBas HOBbIE MOjEIU (aBTOMOOWIIEH, CamoJIEeTOB,
3IaHUH, COOPYKEHUH U T.J.), UCIOIB3YIOT TpeXMEpHbIe rpaduueckue OOBEKTHI,
YTOOBI TIPEJCTABUTh OKOHYATEIbHBIN BUA u3nenus. ['paduka B coueTaHuu ¢ pac-
YeTaMy TO3BOJISET MPOBOJUTH B HArISAHON (opMe MOWCK ONTHUMAaIbHONW KOHCT-
PYKIIUU, HanboJiee yJauyHO KOMIIOHOBKH JI€Tajiei, TPOTrHO3UPOBATH MOCIEACTBUA,
K KOTOPBIM MOTYT MPUBECTH W3MEHEHMsI B KOHCTPYKIIUU. DTOT BHUJ KOMITBIOTEP-
HOUM Tpaduku sBIETCS OOA3aTEIBHBIM 3JIEMEHTOM CUCHEMbl A8MOMAMU3AYUU
npoexmuposanus (coxpawernno CAIIP). CAIIP — aBTOMaTHU3UpOBaHHAS CUCTEMA,
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peanuzyromias HHPOPMAIIMOHHYIO TEXHOJIOTHIO BBITIONHEHUS (YHKIMI MPOCKTH-
pPOBaHUs, MPENCTaBISIET COOON OpraHU3aIMOHHO-TEXHUYECKYI0 CHCTEMY, MpEIHA-
3HAYCHHYIO JUIsI aBTOMAaTH3aI[MH MpoIlecca MPOSKTHPOBAHMSI, COCTOSIIYIO U3 TIep-
COHaJIa ¥ KOMIUIEKCa TeXHHYECKHUX, IPOrPAMMHBIX U APYTHX CPEJICTB aBTOMaTH3a-
IIUM ero AesTenbHoCTU. IlepBasi cucTeMa aBTOMaTU3MPOBAHHOTO MPOCKTUPOBAHUS
ObL1a pa3zpaborana B koHie 80-x ronoB XX Beka paboueid rpymnmnoi YensOuHCKOro
MOJUTEXHUIECKOTO HHCTUTYTA, IOl PyKOBOACTBOM mpodeccopa Kommna A.A.

CpencTBaMu KOHCTPYKTOPCKOU TpaUKH MOXKHO TMOJYydYaTh KaK TIOCKHE HM30-
OpaxeHHs (MIPOCKIMH, CEUCHUS ), TaK M MPOCTPAHCTBEHHBIE TPEXMEPHBIE M300pa-
KCHHUL.

Tpexmepnoe uzoopasrcenue (uru 3D-uzobpadicenue) — 3TO NaHHBIC, 3a/1aBae-
MbIe (DYHKIIMEH Tpex KOOpIWHAT, KOTOpas OTOOpakaeT HEKOTOPHI OO0BEMHBIN
YYaCTOK TPEXMEPHOTO MPOCTPAHCTBA, BKIIOYAsl BCE COJEPIKaIINecs] B HeM 00BeK-
TeI. IHOT/1a Takue n300paxeHus TaKkkKe Ha3bIBAIOT 00 bEMHBIMH N300paKCHHSIMHU.

TpexmepHoe MoenTUpOBaHNE, KaK HOBBIA CIIOCOO MpeaocTaBiIeHUs WH(pOpMa-
[IUH, B TIOCIICAHEE BPEMs TOJIB3YeTCss OOJBIION MOMYJISPHOCTHIO, HAXOAS TPHUMeE-
HEHHE BO MHOTHX O0JIACTSAX YEIOBEUECKOH AesITenbHOCTH. LIeHHOCTh TpeXMepHOTO
MOJICTTUPOBAHMS B TOM, YTO OHO IMO3BOJISIET OTOOPa3UTh B 00BEME HE TOIBHKO CY-

Puc. 2. Tpexmepnoe monenuposanue B Swift 3D

OmHUM W3 3HAYUMBIX HAPABJICHUA MPUMEHEHUS TPEXMEPHBIX MOJICIICH SBIs-
eTcs nH(OPMAITMOHHAS TIOIIEPKKa MTPOCKTHBIX pelieHuid. 3D MoaenupoBaHue mo-
3BOJISIET ONPOOOBATH TEXHUYECKUE PEIICHHS HEITOCPEICTBEHHO B MPOIIECCE MPOCK-
TUPOBAHUS, YTO PAJAMKAIBHO COKpAIllaeT BPEMEHHBIC 3aTPaThl U CYIMIECTBEHHO T10-
BBIIIIACT KaYECTBO MPOCKTOB. MojieTupoBaHKe sl MHOOPMAITMOHHON TIOIIEPIKKH
MIPOCKTHBIX PEIICHUH MMEET JIBa 3Tara — MOJTOTOBUTEIBHBIA (TOATOTOBKH JIaH-
HBIX) U pacyeTHO-aHATUTHYCCKUI. [IepBhIli BO MHOTOM CXOX C aHAJIOTMYHBIM 3Ta-
IIOM JIByXMEPHOT'O MPOSKTUPOBAHUS, HO B 00s3aTCIIBHOM TOPSJIKE TpeOyeT HaIM-
Yus JaHHBIX a’POCHEMKH WM KOCMHYECKOTO JHCTAHIIMOHHOTO 30HIWPOBAHUS.
Bropoli monmpazymeBaeT BBIYHCICHHE KaKUX-THOO mapameTpoB mo 3D-momensm
(HampuMep, ompeseieHre 30H 3aTOIUICHHS, 30H MOKPBITHS MPOCTPAHCTBECHHBIMU
JAHHBIMH, MPOCKTUPOBAHUE TECICKOMMYHHUKAIIMOHHBIX CETEH, MPOTHO3WPOBAHUE
JIeIOBOM OOCTAaHOBKH).
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BupryanbHas TpexMmepHas MOJENb MO3BOJISIET MPOBOJAUTH BU3YalbHBIA KOH-
TPOJb U ONTUMH3UPOBATH MPOEKTHBIE PEIICHUS C Y4eTOM peibeda MECTHOCTH,
JIEHAPOIUIaHa, UMEIOLIEHCSs M MPOEeKTUpyeMol HHPpacTpyKTypbl. 3D-NpOeKTHI,
COBMEIICHHBIE C TPEXMEPHOI MOJIENIbIO TEPPUTOPUH, JAIOT MPEICTABICHUE O TOM,
KaK BO3BOJUMbIE O0BEKThI BOUIIYTCA B JaHamadt (puc. 3).

Puc.3. Tpexmeproe moodenuposanue u suzyaruzayus 6 apxumexmype u
npombluieHHoM cmpoumensvcmee. Aemop A. JIvb6os.

['paduueckoe npeacraBiaeHue oObEKTOB yrpapieHus B Buae 3D-moneneit npe-
MOJHOCUT UH(pOpPMaIIUIO B HauboJiee yI0OHOM M €CTECTBEHHOM [IJIsl YeJIOBeKa BHU-
7€, YTO MOJIOKHUTEIbHBIM 00pa3oM CKa3bIBA€TCS HA KAYECTBE U OINEPATUBHOCTHU
MPUHATHS pEeLICHU. DTO CBOMCTBO 3D-MoAenell MOXKET IIUPOKO UCIIOIb30BATHCS
MIPU CO3/IaHUU CUTYAITMOHHBIX IIEHTPOB YIPABJICHUS TEPPUTOPUAMHU (IIEHTPHI KPU-
3UCHBIX CUTYaIUuH, ONepaTUBHBIC CIYKObI, TIOJIpa3ICICHUS 110 OTCICKUBAHUIO HUC-
MOJIb30BaHUSI OMOPECYPCOB, MO YUETY U KOHTPOJIO 0OBEKTOB HEABUKUMOCTH).

[IpuBegeM mnpuMep pealn30BaHHOTO NPOEKTa, C HUCHoNb3oBaHueM 3D-
rpaduku. ExxerogHo mo 3akasy amnmapata ynpaBieHHs a’pornopta BHyKoBo mpoBo-
JTUTCSl KOCMHUYECKasi CheMKa, KOTopasi O3BOJISIET KOHTPOJIMPOBATh U3MEHEHUE Ta-
pamMeTpoB OOBEKTOB C TEUEHHWEM BPEMEHU M COOTBETCTBUE CTPOMUTENIbHBIX padboT
MpoeKTHOMY perieHuto. [Ipu ocyiecTBieHnn npoekTa ObUIH pellieHbl ClIeyIONIe
3a/layu:

® TIOCTPOCHHE YHPOIIEHHOW MOJENN a’pomnopTa, TOPOKHOM, >KEeIE3HOI0POXK-
HOM MH(DPACTPYKTYPHI M MPUJICTAIONIETO paiioHa oO1ie mioniaaso okoiao 100 kM;

e BHU3yaJIM3allMs U3MEHEHUM COCTOSIHUSI MECTHOCTU Ha 3D-Monenu;

® BO3MOXXHOCTh MOHUTOPUHTA U MOJICTUPOBAHUS MEPEMEIICHUSI CAMOJIETOB U
HA3eMHOT'0 TPAHCIIOPTA.

CoBpeMeHHbIE TEXHUYECKHE CPEJICTBA MO3BOJSIOT OCYIIECTBIATH OCTPOCHHUE
3D-monenei pa3nTuyHON CIIOKHOCTH MO TaKHMM O0OBEKTaM Kak aBTOMOOWJIBHBIE U
KEJIE3HbIE JIOPOTH, PJIEMEHTHl TPAHCTIOPTHOW MHPPACTPYKTYpPhl (MOCTHI, TOHHEIU
U T.1.) (puc. 4), TUHUU DJIEKTPOIEpelaund U JIEMEHThl HHOPACTPYKTYPhI SHEpPre-
TUKH (TIOJICTAHIINHU, TPAaHCHOPMATOPHI U T.II.); Ta30- U HEPTEIPOTYKTOIPOBOABI U
AIIEMEHTBl UX MH(PACTPYKTYpPHI, TOPOJICKask U CelIbCKas 3acTpoiKa (yJIHUILIbI, JIoMa,
CTPOCHHMSI, COOPYKEHHUS); MPOMBIIIUICHHBIE TUIOMAAKKU (BHYTPEHHSSI UHPPACTPYK-
Typa OpeanpUsITHH, IIEX0B, TEPPUTOPHUI U T.I1.).
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Puc. 4. Tpexmeproe modenuposanue si#enesHo0opoICHO20 MOCma

[Ipumenenue 3D-MoaenupoBaHUsS MOXET MOJHOCTHIO 3aMEHHUTh CTaUI0 (Pu-
3MYECKOr0 MaKeTHpPOBaHUSA 00bEKTa Wiu TeppuTopuu. KauecTBo, neTanbHOCTh U
CIIO)KHOCTh 3D-Mozenell 3aBUCAT OT KOHKPETHBIX 3a/ay I0Jib30BarTeseil, oobema
JOTIOTHUTENIbHON MPOCTPAHCTBEHHOW MH(POPMALIMK U psifa JPYTHX 0COOCHHOCTEH.
Het comHeHHii B TOM, 4TO TpeXMEpHasi MOJIENIb CTAHOBUTCS BAXKHBIM U ITpaKTHYE-
CKA HEOTHEMJIEMbIM HHCTPYMEHTOM JII0OOM CHUCTEMBbI YIpaBiEHUS, MpeaHa3Ha-
YEHHOM JJIsI pEeLICHHS IIMPOKOT0 CIEKTPa MPAKTUYECKUX 3a7ay.

BUBJIUOTIPAOUYECKHN CIIMCOK

1. YBapor A.C. UmxenepHas rpaduka mis KOHCTpYKTOpoB B AutoCAD. YuebHoe mocobmue.
W3p-Bo: MK IIpecc, 2008, 360 c.: wun. Pexum pgocryma: http://findknig.com/book.
php?id=24252094 ([lata o6pamenus: 03.04.2015).
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rpaduxu. YuebHoe mocodbue. M.: U3n-so MAU-TIPUHT, 2008. 52 c.: un. Pexum poctyna:
http://isd82.narod.ru/book/234 des.html ([ata o6pamenus: 03.04.2015).

3. UBanoB B. II., batpakos A. C. TpéxmepHas koMmmbtorepHas rpapuka. 13a-so: Paguo u
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VIIK 72.034(450)
JEOHAPJIO JA BUHUYM

Bsizosoit U.C. (ALl-1-14)
Hayunslii pykoBouTenb — K.I1.H., foul. kadenpsr UI'CuM Epmuosa H.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

IIpeocmasnenvl nekomopwie npoexmul Jleonapoo oa Bunuu, nokaswiearowjue ocHO8Hble HA-
Npasenus passumus apxumexmypsl osnoxu Bospoowcoenus.

Knrouesvie crnosa: nayunvie omkpvimus, spawarouuiicss MOCm, UOedIbHblil 20P00, UOedlb-
Hasa bawiHs, UoealbHAsl KOHIOWHA.

Jleonapno na Bunum (1452-1519 1T7.) — UTaNbIHCKUM YUYEHBIN, H300peTaTEND,
XyJA0KHHUK, THCATENb, CKYJBOTOP, apXUTEKTOp, WMHXKeHep. OauH U3 spyuarimx
npeacraBuresieil 3noxu Bo3poxaeHus. MHOTMMU KCCIIENOBATENAMHU O CUX TOP
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CUUTAETCS CAMBIM T'€HUAJIbHBIM YEJOBEKOM Ha 3emiie. TalaHTIuBbIN, BENUKHM, 3a-
rajlouHbld, nputarupamoimunil. Kpome npousseaeHuil, spasommuxcs oOmenpu3HaH-
HbiMU mieneBpamu («[lokoneHne BoaxBOBY», «TaliHas Beueps», «CBATOe ceMeii-
cTtBO», «Manonna Jluttu», «Mona Jluza» («JlkxokoHma»), «MamnonHa benyay,
«bnarosemenue», «Kpemenue Xpucra», «ManoHHa ¢ Bazoil», « BurpyBuaHckuii
4eJIoBEeK» U MHOroe Jip.), Jleonapno na Bunuu octaBui nocie ceds nopsiaka 7000
HE CBSI3aHHBIX MEXY COO0I PUCYHKOB, JIUCTOB C 3aIIUCSAMU, KOTOPbIE ObLIN MOCIE
CMEpPTH MacTepa CBEJICHBI BOEAUHO €r0 YYEHUKAaMU B HECKOJIBKO TPAKTaTOB, 1AK0-
LIUX IPEACTaBIEHUE O MUPOBO33PEHUH yUHTeENsl. EMy IpuHAIIEKUT 3aciiyra MHO-
TOYUCJICHHBIX OTKPBITHI B 00JACTH TEOPUHU HUCKYCCTBA, MEXaHUKH, aCTPOHOMUH,
(bU3UKH, XUMUH, TEOJIOTHH, aHATOMHH, MATEMAaTUKH, BHECIITUX OTPOMHBIN BKJIaJ B
pa3BUTHE HAayK U MHKE€HEpHOHU MbIiciH [1]. brnarogaps cBouMm nccinenoBanusm Jle-
OHApJI0 CMOT MPEACKA3aTh OTKPBITHS, KOTOPHIE MPOU3OILIIN TOopa3fgo MO3XKe €ro
BpeMeHHM. K HecuacTbl0 TEXHOJIOTMH U MaTepHalibl, CYIIECTBYIOIIME Ha TOT MO-
MEHT, HE MO3BOJISUIM BBINIOJIHUTH BCE €r0 MPOEKTHI U 3aAyMKH. J[a BuHum npuxo-
IUJI0Ch CAMOMY DKCIEPUMEHTHPOBATH C PA3JIMYHBIMU JOCTYIIHBIMH €EMY MaTepua-
Jamu, 4ToObl HAUTH HanboJiee MOAXOASIINE TIOJT €T0 3aMbICeI, 1 KOTOPbIE MOKHO
OBLJIO MCTIOIB30BATh B JanbHemuXx padorax. CBou u3bickanus Jleonapao musnarani
B (hOpME MHOTOYMCIICHHBIX TPAKTATOB M KOJIEKCOB, KOTOPBIC YBUJEIU CBET JIUIIb
B 19 Bexe. CoBpeMeHHUKH ropasio 6osee neHw M JIeoHapo kak Xy10KHUKA.

[lonyuyeHHbIE Hay4dHBIE OTKPBITUS JI€OHAapIO MMPOKO MPHUMEHSI B JJIMHHOM
psae u3o0peTeHuil (ruapaBIuyecKue MalluHbl, OJIOKU, JIEOEAKU U Ap.) U B CBOEH
paboTe B KauecTBEe CTPOUTENS 3[aHUI, KaHAJIOB, BOCHHO-UHKEHEPHBIX COOpYKe-
Hull U 1.1. Haubonee BaxHbIMH AocTHXeHUAMH JleoHapno na Bunum sBistoTCS:
KOJIECLIOBBIM NUCTOJIETHBIM 3aMOK, TaHK, IMAPAIIIOT, BEJIOCUIIEN, IEPEHOCHBIE ap-
MENCKHE MOCTBI, KaTalyibTa, MPOKEKTOpP, TeNeCKoIl, podboT. Bomiblyio eHHOCTh
JUIsL CBOETO BPEMEHHU MPEICTaBIISANIO M300peTeHre, MONyYHBIIee Ha3BaHHE «Bpa-
HIAIOMIUICST MOCT» [2]. DTOT MOCT cTayi MpooOpa3oM COBPEMEHHBIX MOOMIIBHBIX
MEXaHU3UPOBAHHBIX MOCTOB, MPEeIHA3HAYEHHBIX ISl OBICTPOI MepenpaBbl BOMCK C
oJlHOrO Oepera Ha Jpyroil. MocT na BuHuM ObUT HENBHBIM U KPEMUJICS K OJTHOMY
oepery. Ilocne ycTaHOBKM MOCTa MPEANOJarajioch MOBEPHYTh €ro K MPOTUBOIIO-
JIO’)KHOMY Oepery, UCrob3ys KaHatsl (puc. 1).

Puc. 1. Bpamaronuiics MocT
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Kak u MHOrme apxutektopsl JIeoHap/l0 cTpeMusca HalWTHU UACAIbHOE COoueTa-
Hue nquauil U guryp. K TakuMm npoekram MOKHO OTHECTH: UJEalbHbBIN TOPOJI, Ue-
aNbHYIO OallHIO, UCATbHYIO KOHIOIIHIO.

Nneanbublii ropoa. Jleonapao 6wt yBiaeuéH kinaccuueckumu dopmamu. OH
CTajl M3y4yaTh apXUTEKTypy TOpPOJOB MOCJE YyMbl, KOTOpasi oxBaTuja MwusaH B
1484 r. «MneanbHblil TOPOI» — TE€Ma MHOTOYMCIIEHHBIX PUCYHKOB M 3amnuceit Jle-
oHapno (puc. 2). B TakoMm ropoje yauilbl JOJKHBI OBITh MPOJIOKEHBI Ha Pa3HBIX
YPOBHSIX — sIpycax, CBSI3aHHBIX MEX/ly cOOOM JICCTHUIIAMU U TiepexogaMu. Bepx-
HUH sIpyC MpeTHa3HAYaJICs JIJIsl BBICIIMX CJIOEB OOIIECTBA, HUKHUM OTBOJIUIICS TIO]T
TOPTOBJIIO U OKa3aHUE YCIYT, 37€Ch K€ MOIJIM €3[IMTh MTOBO3KH, TEJIIETH U MPOUMil
I'py30BOM TpaHcnopT. ['opoJ1 T0/KeH ObLT CTaTh HE TOJIBKO BEIMYAUIIINM apXUTEK-
TYPHBIM JOCTHXKEHHUEM TOTO BPEMEHH, HO M BOIUIOTUTH B c€0€ MHOKECTBO TEXHH-
YecKux MHHOBauui. Hampumep, BMECTO y3KHMX CpPEIHEBEKOBBIX YJHII MIpeijara-
JIMCh MPOCTOPHBIC IUIOMIAA U JJOPOTH, MIUPOKO MPUMEHSIIUCHh BOJHBIE KaHAbI. C
MTOMOIIIBIO CJIOKHOM THAPABIMYECKON CHUCTEMBbl BOJA JOJDKHA ObLIa MOCTYyHaTh B
KakJi0e ropojickoe 31anue. /la Bunuu cumtan, 4To Tak MOXHO OYyJIET JIMKBUIUPO-
BaTh aHTUCAHUTAPUIO U pacrpocTpaHeHue Oone3Heil. OT HEYUCTOT rOPOJI OUHUIIAII-
cs1 ObI IO MOJI3EMHBIM ITPOX0/AaM, TPOJIOKEHHBIM OT apKH JI0 apKH.

Puc. 2. UneanbHblil ropos

NneanbHas 6amHs. Dcku3 KpernoctHoi Oamuu Jleonapao na Bunuum ¢ Hus3-
KUMHU ¥ HEOOBIKHOBEHHO TOJICTBIMH CTEHAMH, UMEIOIIUMH TaKOW U3ru0, KOTOPHIH
NpuU3BaH OTPaXaTh M OTKIIOHITH CHAPSIBI MPOTHBHHKA, SICHO TOKA3bIBACT, KaKUE
U3MEHEeHHs cieayeT npousBectd (puc. 3). bamHs o0s3aTenbHO AOMKHA Oblia
UMETh BUHTOBYIO JIECTHHUILY, U KTO-TO MOKET YJIUBHUTKCS, 3aueM JleoHapmo moHa-
AOOUIIOCH JeNaTh AJISl 9TOM JIECTHUIIBI OCOOBIN 4epTExK, oHaKO Oojiee BHUMATEb-
HBIW B3TJIST OOHAPYKUT, UTO JICCTHUYHAS CIUpajibh Ha PUCYHKE JBOWHAS, TaK YTO
BOMHBI, KOTOPHIE TIOJJHUMAIOTCS M CITyCKAIOTCS, HE CTAIKUBAIOTCS IPYT C IPYTOM.
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Puc. 3. Uneanpuag Oarrus
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NneanbHasi koHOmHsA. JIeoHapa0 KaK UCTUHHBIN YYEHBIN CTpeMuics obJier-
yuTh TpyA Joaei. K nmpumepy, ero npoext maeanbHou KoHromHM (puc. 4). «Bor
croco0 MmocTpouTh KOHIOWHIO. [Ipexae Bcero, pasjenu MHUPUHY HA TPU YacCTH;
riiyouHa ee HeomnpenaeneHHa. [lycTb Bce 3TH Tpu otaeneHus: OyayT paBHbI, U Clie-
Jai Kaxaoe u3 Hux 6 jokred B mmpuHy u 10 B BeimuHy. IlycTh cpennsia yacthb
CIY’)KUT HY>KJaM TJIAaBHOT'O KOHIOXa, JB€ OOKOBBIE MOAENeHbl s jomaaeil. Kax-
J0€ [CTOINO| B HUX JOJKHO MMETh 6 JOKTEW B IIMPHUHY M 6 JIOKTEN B JJIMHY U
OBITH cliepeau Ha MOJ-JIOKTA BhIlIe, yeM c3aiau. [lycTh sicau OynyT Ha BbICOTE 2
JIOKTe#! OT 3eMJIu, CHU3Y J10 PEIIETKH [AJi ceHa| mycTh OyAeT 3 JIOKTS U IO BEpX-
Hero ee kpas 4 nokts. Mrtak, Tenepb, AJid JOCTURKEHUS TOTO, YTO s 0Oelan, mome-
IIIEHWE ATO HE B MPUMEP OOBIYHBIM JOJDKHO OBITh CAEIAHO YHUCTHIM U OMPSTHBIM.
BepxHss 4acTh KOHIOIIHM, T'/I€ HAXOJAUTCS CEHO, JNOJKHA B BEPXHEHW CBOEH 4acTH
MMETh OKHO BBICOTOIO B 6 JIOKTEH M MIMPUHOIO B 6 JOKTEH, Yepe3 KOTOPOE, KaK 3TO
BUJIHO [Ha PUCYHKE], JIErKO MOJHUMATh CEHO Ha OCOOBIH CEHOBAJI 3TOTO CTPOCHUS.
W nycTh ceHoBai 3TOT UMEET 6 JIOKTEeH B MIUPHUHY U OyAEeT TOM Ke JJIMHBI, YTO U
KOHIOIIHSA. J[Be npyrue yacTu mo o0e CTOpOHBI CeHOBaJIa AenATca emie pa3. Yactu
ux, Onmxaiime K CeHOBally, UMEIOT 4 JIOKTS B IUMPUHY U NIPEIHa3HAYEHBI TOIBKO
IUISL HY X U TIEPEABUKEHU KOHIOXOB. [[Ba ApYrux OTAENEHUs, KOTOPhIE TAHYTCS
BJI0JIb HAPY>KHBIX CTE€H, UMEIOT 2 JIOKTS, U OHU MpeAHa3HAYEHBI ISl TOTO, YTOObI
CITyCKaTh CEHO B SICIIM Y€pe3 BOPOHKH, [pa3MEILIECHHbIE]| Y CaMOr0 BEPXHETrO Kpas U
BJIOJIb BceX siciieil. TakuM 00pa3oM, CEHO HEe 3aCTpeBaeT, U [BOPOHKHU]| JOJDKHBI
OBITH XOPOILIO BBIKPAIIEHBI U MOJUPOBAHBI... UTOOBI MOUTH JOMIAJEH, SICIH JOJIXK-
Hbl OBITb KAMEHHBIMH M IIUCTEPHBI JJII BOJBI JOJKHBI OBITH PACIIONIOKEHBI HaJl
HuUMNY [3].

Puc. 4. UneanpHast KOHIOIIHSA

BonpmmHCcTBO npoekToB JIEOHApI0 COXpAaHWINCH 10 HAIMX JHEH B My3€sX U
apxvBax. BOJIBIIMHCTBO 3JIEMEHTOB, IPUMEHSIOIIMNXCS B ApXUTEKType 3noxu Bo3-
POXKJIEHMS, HCTIOJIb3YIOTCA U ceiuac. Hanmpumep, BUHTOBYIO JIECTHUILY U3 IIPOEKTa
«MneanpHas OamrHs» MOKHO BCTPETUTh B Mara3uHax U OQUCHBIX 3aHUSIX. ApXu-
TEKTypa CTPEMHUTCS HE TOJIBKO K KpacoTe, HO U Y00CTBY.

BUBJIUOTIPAOUYECKHNI CIIMCOK
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T'PA®UYECKOI'O HHTEP®EHNCA

Bszosoit U.C., I'puropses O.C. (AHl-1-14)
Hayunbriit pykoBoIuTE)h — K.I1.H., 11011, Kadeapsr UI'CuM Epmuosa H.1O.
Bousrorpaackuii rocyaapCTBEHHbBIN apXUTEKTYPHO-CTPOUTENIbHBIN YHUBEPCUTET

Ilpeocmasnenvr k paccmompenuro npoepammol Autodesk 3ds Max u Sweet Home 3D,
umerowue paznuyHvlil epaguieckuii unmepgelic.

Kmoueswvie cnosa: 3D Max, epagpuueckuii unmepghetic 3D Max, Sweet Home 3D, epaguue-
ckuit unmepetic Sweet Home 3D.

Autodesk 3ds Max (panee 3D Studio MAX) — mnonHOpYHKIIMOHATbHAS
npodeccruoHanpHas MpPOrpaMMHAsl CUCTEMa JJis CO3/JaHHMS W PEJaKTUPOBAHMS
Tpé€xmMepHoU rpaduku u anumanuu, nopadborannas kommanuenn Autodesk. Conmep-
KUT CaMble COBPEMEHHBIE CPEJICTBA JUIsl XY/I0KHUKOB U CHEIMAINCTOB B 00J1aCTH
MynbTUMenua. Paboraer B onepanronnsix cuctremax Windows u Windows NT.

I'padpuvecknii unrepdeiic 3D Max. [lonb3oBaTenu oTMeyarOT, 4TO IPU NEP-
BOM 3HaKOMCTBE C PEIaKTOPOM BO3HHMKAET YYBCTBO OECKOHEYHOCTH KHOIOK, IO-
neit u pyukiui penakropa. Ha camom nene unrepdeiic 3Toro nakera nmpocT U Mo-
HSTEH, a €lIe €ro MOXKHO MOJHOCTBIO HACTPOUTH Moja ceds. Ecnu Bbl Oonblie 3a-
HUMAaeTeCh MOJIETUPOBAHUEM, TO MOKHO BBIHECTH OCHOBHBIE KHOIIKH IO padoTe ¢
MOJINTOHAMH B YA00HOE MECTO. 3aHMMaeTeCh TEKCTypUPOBAHUEM WJIM aHUMAlU-
el, TO MPOCTO MOTPATbTE HEMHOT'O BPEMEHU Ha HACTPOUKY U PACIIOJIOKEHUS MEHIO
JUIsL JaibHeHIero yno06cTBa U MporpecCUBHOM pabOThl — 3TO CTOUT TE€X BO3MOXK-
HOCTEH, KOTOpbIE BaM MPEIOCTABUT I3TOT PEAAKTOP, HAIPUMEP, MOKHO CIIPOEKTHU-
poBaTh JEPEeBSHHBIN JOM WU ydacTok jgoporu (puc. 1). K coxkanenuto, y 3Toi
MIPOrpaMMBbl €CTh HEJOCTATOK — YToJl MIOBOPOTa KamMephl B pexxume 3D orpanuyeH
1, YTOOBI PACCMOTPETh OOBEKT KaK CIEAYeT, €ro MpUAETCs Bpamarth [1].




S efele 0 8 X Faine.

Puc. 1. Bo3smoxuoctu 3D Max

Sweet Home 3D — cBoOogHas KOMIIbIOTEpHAsI IIpOrpaMMa € OTKPBITHIM HC-
XOHBIM KOJOM JUJIi MOJAEIHUPOBAHUS MHTEpPhEpa, apXUTEKTYPHOW BH3yalHM3aluu
KWIBIX IPOCTPAHCTB U IJIaHA JJOMA.

I'paduuecknii nunrepdeiic Sweet Home 3D. MnaTepdetic nanHOMi mporpaMMbl
MPOCT, JOCTATOYHO MEpPETAlIUTh HYXKHbII OOBEKT Ha IJaH U OH aBTOMAaTHYECKHU
nosieutcs B 3D. Sweet Home 3D nonHOCTBIO pycuduIIMpoBaHa U 3TO yA00HO s
paboThel. Takke oHA UMeeT OOJIBIION HAaOOP BCTPOCHHBIX B MPOTPAMMy OOBEKTOB,
CTHJIEH U TEKCTYpP OKPAaCKH OOBEKTOB.
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Puc. 2. Bo3smoxuoct Sweet Home 3D

BerpoeHHble 00bEKThI TO3BOJIAIOT HE MBITATHCS PUCOBATH CAMUM WJIU UCKATh B
WuTepHere, HanpuMep JUBaH, KPECiao, CTOM U Jp., & B3SITh U3 MPEAJIOKEHHBIX Ba-
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pUAHTOB. 3/1€Chb MOKHO MOMEHSTH I[BET 00BEKTa WU 3a/1aTh 3aJUBKY TEKCTYypou
(xapTuHKOI1). B mporpamme ecThb BCTpPOEHHAsl PYCCKOS3bIYHAS MOMOIb, B HEM
noApOOHO OOBIACHSAETCS, KaK COBEPIINThH T€ WU MHBbIE AehcTBUs [2]. OOIerdyuTh
paboTy Haja AU3aiHOM KOHKPETHOTO MOMENIEHUS MOMOTYT MPEeIyCMOTPEHHBIE B
porpaMme rotoBble uepTexu (blueprint) Wi pUCYHKH, KOTOPbIE MOKHO HCHOJIb-
30BaTh B KauecTBe (poHa miisa Oyaymiero npoekra (puc. 3).

Puc. 3. T'otoBsie ueptexxku B Sweet Home 3D

Ha rotoBoM 4epTteske MOXKHO MPOCTABUTh BCE HEOOXOIUMBIE pa3Mephl U BCTa-
BUTH JIFOOOM TEKCT. ITO, KaK U BCE OCTaJIbHbIE 0OBEKTHI YEPTEKA, MOXKHO B JTHO0OH
MOMEHT OTpefakThpoBaTh. [IpaBna, HaboOp peAakTUPYyEMBIX MapamMeTpoB B 3TOM
Cllyyae OrpaHHUYEH JIMIIh BO3MOXHOCTBIO IOIIArOBO OTKOPPEKTHPOBATH paszmep
TEKCTa, U3BMEHUTh €ro HAKJIOH, KUPHOCTh U COOCTBEHHO caMoO cojepkaHue. BHo-
CUTh U3MEHEHHUsI el XOTs Obl B I[BET TEKCTa U Pa3MEPHBIX JIMHUH MOKAa HET BO3-
MoxkHoctH [3]. K coxanennto, Sweet Home 3D npenHazHayeHa TOJIBKO ISl MIPO-
eKTUpOBaHUs JOMOB U kBapTup. Ho B omimume ot 3D MAX ee kamepa cBOOOIHO
BpalaeTcs B JIIOOBIX HAMPABJICHUSX.

Sweet Home 3D, kak u 3D Max, nocTosIHHO pa3BHUBaroTCs U yiyumarorcs. C
KaXJIBIM TOJIOM OHU CTaHOBSITCS BCE CJIOKHEE M COBEPIICHHEH U, HECMOTPS Ha He-
JIOCTaTKU, YJa4HO COYETAIOT B ce0e OYeHb CKPOMHBIM pa3Mep ¢ JIOCTATOYHO IIH-
POKHUMH (P YHKIIMOHATBHBIMH BO3MOKHOCTSIMHU.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. UuTtepdetic 3D Max. Pexum nocryna: http://soohar.ru/interfejs-3d-max/ (/larta oOpare-
Hus: 04.04.2015 r.).

2. Sweet Home 3D — TtpexmepHOe MOJeNMpOBaHHE HHTEpbepa. Pexxum nocryna:
http://konTHHEHTCBOOO B pd/Tpaduka/2d-u-3d/sweet-home-3d-rpexmepHoe-MonennpoBanme-
unrepeepa.html (Jlara obpamenus: 04.04.2015 r.).

3. Sweet Home 3D: dYro Ham CTOMT JOM TIOCTpOUTh. Pexum pocryma:
http://www.3dnews.ru/633284 ([lata ob6pamenus: 04.04.2015 r.).
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VIK 37.016:72.017.9
BOCHPUATHUE ONTUYECKHUX NJLJTFO3UI

I'az6exoB A.M. (9 «b» xkmacc MOY COIII Ne 92)
Hayunslii pykoBoauTesns — yudurtens Bbicuied kareropuu [Iukynesa T.P.
MOY COUI Ne 92 r. Bosrorpaga

ﬂaHHaﬂ cmamuvs nocesueHa aKmyClJleOIZ npo@zeme ONMUYECKUX UITIO3UL U UX 8030€liCm-
6UA HA 4ejloeeKda. Hpe()cmaeﬂeﬁbl pasiudHble BUObL ONMUYECKUX UATTIO3ULL U npe()ﬂoofceH eapu-
anm maccu(j)ukauuu.

Knrouesvie cnosa: onmuueckue unntosuu, 6oobpadxpcenue, CeH3UMUBHOCMb, B0CHpusimue,
08oticmeenHble U300PadiCeHUsl, HEBO3MOJCHbIE DUSYPbl, ULTIO3UU BPALYEHUS.

Kaxxp1if BocpUHUMAET ONTUYECKYIO WILTIO3UIO 1MO-CBoeMy. PeOEHOK — Tak, a
B3pOCIIBIH YenoBeK nHaue. IMEHHO BOCTIPUATHIO ONITUYECKUX WIUTIO3UM Ha pa3HbIX
BO3PACTHBIX ATalax MbI U MOCBATUIN 3Ty paboTy. Benp n3yueHne onTuyeckux ui-
JO3UM BeIET K MOHUMAHUIO UX MOSIBICHHUS U BOBMOKHOCTHU MX HCITOJIb30BAHUS B
MICUXOJIOTHH, peKiame, nu3aiine. Onmuueckas uino3us — BIEYATICHUE O BUIU-
MOM TMpeaMeTe WIH SIBJICHUH, HECOOTBETCTBYIOIIEE JIEUCTBUTENBHOCTH, T.€. OINTHU-
yeckuil oOMaH 3peHus. B nepeBojie ¢ JIaThIHU CIIOBO «WJLTIO3US» 03HAYAET «OIIHO-
Ka, 3201y AeHre». DTO TOBOPUT O TOM, YTO WILIIO3UH C JaBHUX BPEMEH HUHTEpIIpe-
TUPOBAJIUCH KaK HEKHe cOOoM B paboTe 3pUTenbHON cucTeMbl. BripaxeHue «oOMaH
3peHus» O4YeHb pacrpocTpaHeHo. K cokalieHuio, Hall I1a3 HE CaMblil TOYHBIN
npubop B MUpE, MOITOMY U €My CBOMCTBEHHO omnbarses. [loaToMy mronsim HeoO-
XOJIUMO YUYUTHIBaTh HEKOTOPbIE OCOOEHHOCTH CBOETO 3PUTENBHOTO ammapata. [na3
YeJIoBeKa — CIIOKHEHIINI ONTUYEeCKUd MpUOOp, ¢ MOMOULIBI0 KOTOPOTO YEJIOBEK
BocnpuHumaet 90% okpykaroiieit Hac ku3Hu [1].

[Ipy4nHBI ONTUYECKUX WIUTIO3UN HCCIEAYIOT KaK MpPU PacCMOTPEHUU (PU3HO-
JIOTUU 3pEHHUA, TaK U B paMKax M3yuY€HHUs TMCUXOJOTHUU 3PUTEIBHOIO BOCIPUSTHUS.
Wnnio3un BO3HUKAIOT cpa3y IO JIBYM MPUYUHAM: SIBISIOTCA PE3YIbTaTOM CIELHU-
¢uyeckoil pabOTHI IMa3a U OMMOOYHBIM MPeoOpa30BaHUEM CUTHalla Mo3ra. Mosr
YeJI0BEKa, TOMUMO BOCIIPHUSATHUS, MBIIIICHUSI, TAMSTH U psiga APYTrUX MCUXUYECKUX
MPOLIECCOB UMEET 0COOEHHYIO0 (POPMY TICUXMKH, TPUCYLIYIO UCKIIOUUTEIBHO JIIO-
IsIM — 8000OpadiceHue. Boobpaoicenue MOXKET OBITh YETHIPEX OCHOBHBIX BUOB: aK-
TUBHOE, MACCUBHOE, TPOAYKTUBHOE U PENpOayKTUBHOE. UTO ke Kacaercs BOCIPHU-
ATHS ONTUYECKUX WIUTIO3UNA HA Pa3HbIX BO3PACTHBIX 3TAINax, BCE MOXKHO OOBSCHUTD
TaK Ha3bIBAEMOU BO3PACTHOM CEH3UTHUBHOCTHIO. Bo3pacTHas censumuenocms —
ATO MPUCYILEE ONPEIEICHHOMY BO3PACTHOMY NEPHUOAY ONTUMAJIbHOE COYETaHUE
YCIOBUM JUIsl pa3BUTHUSL OMPENEICHHBIX MCUXUYECKUX CBOWCTB M MPOLECCOB [2].
bbuti mpoBeAeHO aHKETUPOBAaHUE CPENU JIIONEH pa3HbIX BO3PACTOB (IIKOJIBHUKU
12-14 net u B3pocibie 27-40 neT), U BBIACHUIOCH, 4TO 81% omparmBaeMbiX UMe-
I0T HEKOE MPEJCTaBIeHUE 00 ONTHUECKUX MILTIO3USIX. A MOCJe paccka3a O TOM, 4TO
TaKo€ ONTHUYECKUE WILTIO3UH, BBISICHUIOCH, YTO 97% ompalnBaeMbIX paHee BCTpe-
YaJIiCh ¢ ONTHUYECKUMU WIUTIO3USIMH B MHTEPHETE, peKjiaMe, KHUTaX, *KypHalax, a
HEKOTOpbIE U BXKHMBYIO Ha IOPOTE.
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B Mupe cymiecTByeT MHOXKECTBO ONTHYECKUX WJUTIO3UN W BCE OHU HE OJIHO-
TUIHBI, KaK U UX MPOUCXOXKJeHUEe. B mombiTke KiaccuPpuuUpoBaTh ONMTUUECKUE
WJUTFO3WH, MBI BBIJICTTUIN TPU OCHOBHBIX THUIIA: JBONCTBEHHbBIC M300paKCHUS, HE-
BO3MOXHBIE (DUTYPBI, ABUKYIIUECS WUIIO3UHU. Pe3yabTaThl aHKETUPOBAHUS TOKa-
3aJIM, YTO BOCIPHUSATHE ONTHYECKUX WIUTIO3UN MOAPOCTKOM OTINYAETCS OT BOCIIPHU-
SATHS DTUX K€ WUTIO3UM B3pOCIBIM YesloBeKoM. B mepByto odepenp TeM, 4TO MOJI-
POCTKH HaxoJsATcsl B mpoiiecce GopMupoBaHus Kak (HU3NOIOTUUECKH, TaK U TICH-
XOJIOTHYEeCKU. MUp WITI03Ui — 3TO BTOpas MHUMas peaibHOCTh. HekoTophie 3pu-
TeJIbHbIE OOMaHbI IaBHO YK€ UMEIOT HaydHOEe OOBSICHEHHE, IPYTHe 10 CUX MOp He
oOBsicHeHbl. B mpencraBneHHoi paboTe ObUIM paccCMOTPEHBI M M3YYeHBI OCOOEH-
HOCTH 3PHUTEILHOTO arrapara, 6;1aroiapsi KOTOpbIM BO3HUKAIOT ONTHYECKUE WUILTIO-
3UM, C TOUYKU 3peHUS (HU3UOJIOTUU U TIcuxojorur. Heo0xonumo mpoaomKuTh U3y-
YeHUE ONTUYECKUX WIUTIO3UH, TaK KaK OHM MOTYT OBITh MCIIOJIb30BaHbl B pa3jiny-
HBIX TICUXOJIOTUYECKUX U IEJarornueckux Ttectax. Eme xoTeaoch Obl OTMETHUTS,
YTO ONTUYECKUE WILTIO3UU MOTYT OBITh MCIIOJIb30BAaHbl PEKJIAMHBIMH U TEJIEBU3U-
OHHBIMH areHTCTBaMU JIJIs1 ycwieHus 3 dexra n3o0pakeHU U MPUBJICUCHUS BHU-
Manus. He ctouTt 3a0bIBaTh, YTO ONTUYECKUE WUIUTIO3UU COMPOBOXKIAIOT HAC BCIO
*u3Hb. [10ATOMY 3HaHHE OCHOBHBIX UX BHUJOB, IPUYUH U BO3MOXKHBIX TOCJIEICT-
BUI HEOOXOIUMO KaKJIOMY desoBeKy. OCOOEHHO MpU 03HAKOMIICHUU 00YyYaroluX-
Cs C pa3HbIMU BHJIAMU ONTHYECKUX WUIUTIO3UNA HA ypoKax HM300pa3uTEIBLHOTO HC-
KYCCTBa, TaK KaK 3TO SBJISIETCS YCJIOBUEM YMCTBEHHOTO Pa3BUTHS MOIPOCTKOB.

BUBJIHOIPAOMYECKUI CIIMCOK
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VIIK 744.43:72
JIMHUU B APXUTEKTYPE

lNaz6exoB A.M. (9 «b» xkmacc MOY COIII Ne 92)
Hayunslii pykoBoauTesns — yuurens Bbicuied kareropuu [Iukynesa T.P.
MOY COUI Ne 92 r. Bosrorpaga

ﬂaH AHAIU3 NPUMEHEHUA cE€EOMEMPUUECKUX JAUHULL 8 apxumexkmype.

Knrouesvie cnosa: aunuu, kpusvie, apxumexmypd, MOOEpPH.

Temoii Hamiero uccneoBaHus SBISETCS UCMOJIb30BAaHUE TAKUX JIMHUI Kak ma-
pabouna, runepOosia, dJUIMIC, CHHYCOUAAa U JIp. B apXUTeKType. B Hauane Hamein
paboThl MBI MPOAHANIM3UPOBAIIU, KAKUE IMHUU MPUMEHSIIUCH B ApXUTEKTYPE B pa3-
Hble A10XU. WM BBIACHUIIOCH, YTO HAIpUMEpP, B AHTUYHOM apXUTEKType dYallle HUcC-
MOJI30BAIUCH MPSMBIE, a TAKXKE CHUPAJIEBUJIHbIC, TAKHE KaK crUpaib ApXumena,
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»BOJIbBEHTA U Jp. B apxutexkrype Bospoknenus Hambojee 4acTO BCTPEUAIOTCS
MOJYUHUPKYJIbHBIE WM LHWIMHAPUYECKUE JIMHUU. ['OTHYeCcKas apXUTEKTypa OTIIH-
YaeTcsl CTPeJbYaThIMU JIMHUSIMHU, 00pa3yIOIUMH CBOJ M3 JIBYX IEPECEeKaIOUUXCs
IyT, peOpUCTO MOBTOPSIOMIUMHUCS JTUHUAMH, a TAKXKE CTPENbYaThHIMH BEEPHBIMU,
KOTOpBIE€ CKJIAJIBIBAIOTCS B CIOKHBIA OpHAMEHT. B apxuTekType 0apoKKO MCIHOJIb-
3yeTcsl MPUYYLJIMBBIN BBINYKIO-BOTHYTHI ACUMMETPUYHBIA PUCYHOK, COCTOSIITUIN
U3 TMOJYOKPYKHOCTEH MPSIMOYTOJIbHUKOB M OBAJIOB, TAKXKE OApPOKKO OTIMYAETCS
OOUJIMEM KpPHBBIX, MJIACTUYHO HM3THOAIOIIMXCS JIMHUM U MOBepXHOcTed. Pokoko
M300MIIyeT MPUYYITUBBIMU YKpPAUICHUSIMU, KPUBOJIUHEWHOCTHIO JTMHUM, 3aBUTKA-
Mmu. [Ipsmble TMHUM NepexoIaT B U30THYTHIE U MpepbiBatoTcs apadeckamu. Kiac-
CULIA3M XapaKTEPU3YETCS CTPOTHMMH IMOBTOPSIOUIMMHUCS BEPTUKAJIBHBIMU U TOPHU-
30HTaJIbHBIMU JIMHUSMU; OapenbeoM B KPYIJIOM MeAalIbOHE; MJIaBHBIM 0000IIEH-
HBIM PUCYHKOM; CHMMETPHUEN.

Hccnenys pa3Hble apXUTEKTYpHbIE CTUJIA U UCIIOJIB3YEMBIE B HUX JIMHUU, MBI
3aMETUJIHM, YTO JIMHUH B apXUTEKTYPHOM CTUJIE MOAEPH OTINYAETCS OT MPEIbIAY-
X CBOMM MHorooOpaszueMm. Hac 3amHTepecoBana apxuTekTypa moaepHa. Mo-
JE€pH — XYyJI0)KECTBEHHOE HAaIpaBJICHHE B MCKYCCTBE, HauboJiee pacrpoCcTpaHEH-
Hoe B mocneaHen nekaae XIX — navane XX Beka (1m0 Havana IlepBoit MupoBoi
BOMHBI). ApXUTEKTYpY MOJEpPHA OTIMYAET OTKA3 OT MPAMBIX JUHUN U YIJIOB B
MoJIb3y 00Jie€ €CTECTBEHHBIX, «IIPUPOJHBIX» JIMHUN, HUCTIOIb30BAHUE HOBBIX TEX-
HoJIoTuM (MeTa1, cTekino). OCHOBHBIM MOTHBOM CTHJII MOJEPH SIBISETCS BbIO-
nieecst pactenue [1]. @acaapl T0MOB ObLTM HECUMMETPUYHBI, C U30THYTHIMHU OUYep-
TaHUSIMU 3aMBICIIOBATBIX KAPHU30B, KPYTIAIIUMUCSA OKOHHBIMU U JABEPHBIMU IIPO-
emaMu. MoJiepH XapakTepusyercs ero cnupaibHbiMu (hopmamu. Hanpumep, B uH-
TEephepe MCTOIB3YIOTCS 3aKpYUYEHHBIE JIECTHULIBI, pa3HOOOpPa3HbIE TOBTOPSIOIIKE-
csl OKpyIJible (hOpPMBI, HAIPUMED, B OUEPTAHUSAX BEPXHEN YacCTH KOJIOHH. To U €0
B apXUTEKTYpe MOJepHa OOHAPYKUBAIOTCSI UHTEPECHBIE MOMEHTHI B 00JIaCTU Op-
raHu3aluy U 0pOpMIICHUSI APXUTEKTYPHO-IIPOCTPAHCTBEHHBIX KOMITO3UIIHUMA.

Ctuiie MoaiepH UMeIT HECKOJIBKO OCHOBHBIX HAIPABJIEHUN:

e HeopomaHTu3M, II€ UCNOJB3YIOTCS 3JIEMEHTBI POMAHCKOIO CTHJIS,, TOTHKH,
peHeccaHca U ApYrux CTHIIEH.

e Heoxnaccuuusm

e Panmonanusm, HampaBlieHHE ¢ npeodiaganueM 6ojiee mpoCcThiX Gopm

e lppauunonanusm

e KupnuuHblil CTUIIb, KOTJA apXUTEKTOPBI OTKA3AJIUCh OT IITYKATypKH, U BCE
NEKOpPATUBHBIE I€TANIN 31aHUS JEJIATUCh U3 KUPIUYa.

e MonepH BeHCKuUiA, OepauHCKuid, naprxckuid, B Poccun n Boctounoit EBpo-
e — MOCKOBCKH, eTepOyprcKuid, prokCKui, IpOBUHLIMAIIBHBIN U Tak Aanee [2].

Takoe Oonbiioe pazHooOpaszue U JEJaeT CTHIIb MOJEPH CTOJb IMPUBJIEKATENb-
HBIM.

MOoXHO caenaTth BBIBOJ, YTO apXUTEKTypa pa3BUBAETCS OT MPOCTOrO K CIIOXK-
HOMY, ¥ 3TO BUJIHO Ha IIPUMEPE MCIOJIb30BAHUS JUHUNA. A TOPOJ TEM UHTEPECHEE,
yeMm 0oJiee pa3Ho0O0pa3Hbl €ro 00bEKTHI, IJ1€ MPUMEHSIIOTCS HE TOJIBKO MPSIMbIE JIH-
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HUU U TpsIMBIE YTIbl. B COBpEMEHHON apXUTEKTYpPE UCIOJIB3YIOTCS BCE TE€ XKE JIH-
HUH, YTO U B MPEBIAYIINX 3M0XaX, HO Yalle JEIaeTCs aKIEHT HE HA MIOCKUE, a Ha
IIPOCTPAHCTBEHHBIE JIMHUU.

BUBJIUOTIPAOUYECKHNI CIIMCOK
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VIK 378. 147
CPABHUTEJILHBIN AHAJIN3 TOYHOCTH ITOCTPOEHUSI
IJIJIMIICOB B AKCOHOMETPUHA

3axaposa E.O. (I13-1-10)
Hayunslii pykoBoutens — cT. npen. kapeapst UI'CuM Bborganosa O.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampueaiomc;z u306panC€Huﬂ QJUIUNCO6 6 pa3lUvYHbLX 8UO0AX aKCOHOMempudecKux npo-
em;ud C MOYKU 3PERUA MOUYHOCMU UX NOCMPOEHUAL.

Knroueswie cnosa: AKCOHOMempudecKue npoexkyuu, 3Jiiunc.

['eomeTpudeckrue 0OBEKTHI Ojiarogapsi MHOTO0Opa3nio GopM B OKpYykKaroIIeM
HAC MUpPE MPEACTABISAIOT COOON coueTaHWe PAa3IUYHBIX TTOBEPXHOCTEH, TOITOMY
3a4aCTyI0 MPUXOJUTHCS CTPOMTH JTUHUIO UX B3aUMHOTO MEPECEUCHUS HE TOIBKO B
OpPTOTOHAIBHBIX MPOCKIUAX, HO M B aKCOHOMETPUHU. VI3BECTHO, YTO JTMHUS ITepece-
YCHHUS MOYKET OBITh: IPOCTPAHCTBEHHOH JIOMAHHON — €CJIM B IEPECCYCHUHN ydacT-
BYIOT TOJIbKO MHOT'OTPAaHHUKH M MTPOCTPAHCTBEHHOW KPUBOM — €CJIM XOTs OBl OJTHA
U3 YYaCTBYIOIIHMX B IMEPECCUYCHUH TIOBEPXHOCTEH SBISCTCS KPUBOIMHEHHOM [1].

[TocTpoeHue JTOMaHHOW JIMHUM TICPECCUCHHUS B aKCOHOMETPUHU HE BBI3BIBACT
HUKAKUX TPYAHOCTEH, YEero HENb3s CKa3aTh 00 aKCOHOMETPHUYECKOW IPOCKITUU
KpUBOH JTMHHMH TnepeceueHus. CBSA3aHO 3TO, B MEPBYIO OYepeab C TEM, YTO IS €¢
MOCTPOCHUS HEOOXOUMO N-0€ KOJMYECTBO TOUYCK (YeM OOJIBbIIIE JOMOTHUTEIBHBIX
TOYEK, TEM TOYHEE ITOCTpOeHA KpHuBas). BTOpbIM OYeHb Ba)XKHBIM MOMECHTOM,
BIIUSIONIMM HA TIOCTPOCHHMSI, SBJISETCS TO, aKCOHOMETPUYECKAs TPOCKIIHS OKPYIXK-
HOCTH — 3TO, KaK MpaBmIIo, utumc. OCHOBaHUS MPSAMOTO KPYroBOTO IWIMHAPA U
KOHYCa, a TaK)Ke PKBATOP U TJIaBHBIC MEPUANAHBI CPepbl — OKPYKHOCTH, a 3HAYUT,
B aKCOHOMETPHUH HEOOXOJMMO 3aMEHATh MX JJUIAINCaMH. [loCTpoeHHE 3IIIUIICOB
MPAKTUYCCKU BO BCEX BHUIAX aKCOHOMETPHH MPEACTABISICT COOOH TTOCTPOCHHUE CO-
MPSHKCHUH, BCIIEICTBHE YEr0 MHOTAA MPHU MOCTPOSCHUHU HATJISTHOTO M300paKeHUS
MEPECCKAIOMINXCST TTOBEPXHOCTEH MPUXOIUTCS CTATKUBATBCSA C TEM, YTO HEKOTO-
pbIC TOUKH, TPUHAIICIKAIINE JTUHUHU TTEPECCUCHUs, BBIXOIST 32 00JIaCTh OJTHON M3
MOBEPXHOCTEH, Yero B MPHUHIIUIIC HE MOXET OBITh, T.K. JIMHUS TEPECCUCHUS MPH-
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HAJJICKUT 00EUM MOBEPXHOCTSAM. B CBsI3U, C 4eM BO3HHMKAET HEOOXOAMMOCTH IPO-
BECTU aHAJIM3 TOYHOCTHU MOCTPOEHUS DIIIUIICOB C MOMOILBIO COMPSIKEHUN U BbIsIC-
HUTbH KaKOM c1oco0 MOCTpOeHHUs 1aeT 0oJiee TOUHBIN pe3yibTarT.

bbutn paccMOTpeHbl Takhe BUAbI aKCOHOMETPUUECKUX MPOEKIMM, KaK MpsSMO-
yroJibHasi M30METpPHUsl, MPSAMOYTOJIbHASI TUMETpPHUs, KOCOYrojibHas (PpoHTanbHas
M30METPHS U TUMETPHUs, KOCOYroJibHasl TOPU30HTaNIbHAS n3oMeTpusi. YToObI mpo-
BECTU CPAaBHUTEJIbHBIN aHaNU3, U3HAYaJIbHO HA OPTOrOHAILHOM YEPTEKE OKPYXK-
HOoCcTH (auameTrpoMm 80 MM) ObUIM B3SAThl XapaKTEPHbIE U JOMOJHUTEIbHBIE TOYKU
yepe3 paBHbIE MPOMEXKYTKH (00Ilee KOJUYECTBO COCTABMIO 32 TOYKH). 3aTeM
CTpOMJIACh AKCOHOMETpHUUECKasi MPOEKIUS 3TON ke OKPY>KHOCTHU € MOMOIIBIO 3TUX
TOYEK MO COOTBETCTBYIOIIMM KOOPJMHATAM, B3SITHIM C OPTOTOHAJIBLHOTO YepTexka ¢
y4eToM KO3()PUIIMEHTOB MCKAKEHUS 10 KOOPAUHATHBIM OCSIM B 3aBUCHMOCTHU OT
BUJIAa AKCOHOMETpUYEeCcKOM mnpoekuuu. Ilocie yero CTpowuscs 3JUIMIIC B TOM XKe
LEHTPE U TEM K€ JUAMETPOM, HO YK€ C UCIIOJIb30BAHUEM COMPATAIOIIUX AYT OK-
PYKHOCTEH, paJiiycoB M LEHTPOB conpsbkeHuil. braronaps HaloXXeHUIO [UPKYIIb-
HBIX U JIEKAJIbHBIX KPHUBBIX Cpa3zy ObLIO BUIHO, HACKOJBKO OHU COOTBETCTBYIOT
apyr apyry. Tak, B mpsMOyroibHOW HM30METPUU CYHIECTBYET JBa crocoda Io-
cTpoeHnus uunca. M ecnu nepsbiii crioco0 fan XoTh U HE3HAYUTENbHOE, HO pac-
XO0XEHUE B OCTPOCHUSAX, OCOOEHHO 0 OOJBIION ocH (00JbIlast OCh HUPKYJIHHO-
ro 3JUIMIca Kopoue OONBIION OCH JIEKAIBHOTO HA 3 MM C KaXXIOWl CTOPOHBI), TO
BTOpOit criocod nan 100% coBmageHne o0enx KpUBBIX. ITO JIEJIa€T MCIOJIH30Ba-
HUE BTOPOTO crocoba Oosiee MPEeANnOYTHUTENbHBIM I MOCTPOSHUSI HATJIsIHOTO
M300paKEHUS MEPECEKAIOIINXCS MOBEPXHOCTEN BpallleHUS!.

B npsamoyroaeHoi numetpun npousouio 100% coBnanenue npu noCTpOSHUU
aKCOHOMETPUYECKON MPOEKIUU OKPYKHOCTH, MapaJljieIbHOW (pOHTATBHOM MII0C-
KOCTU MPOEKIHM, a B TOPU3OHTAIBHON U (POHTAIBHOM IIIOCKOCTSIX MPOEKIUN
MPOSBIIIOCH PACX0XKICHHUE U TOXKE 10 OOJNBIION ocH Ha 1,5 MM ¢ KaXKJ0if CTOPOHBI.

B kocoyronbHOM (pOHTaTBbHOM M30OMETPUM PACXOXKICHUS MEXKIY IBYMS dJI-
JIUTICAMU €CTh, HO HACTOJIbKO HE 3HAUUTENbHbIE, YTO MU MOXKHO IIpeHeOpeyb.

B kxocoyronbHOW QpOHTaNBHOM TUMETPUHU €CTh PACXOXKIACHHS B MOCTPOCHUSX
U TaKXe, B OCHOBHOM, BJOJIb OOJIBIION OCH 3JIJIUIICA Ha 2 MM C KaXKJI0H CTOPOHBI.
Hy>XHO OTMETUTD, 4TO BO ()POHTAILHON M30METPUU U TUMETPUU OKPYKHOCThH Ta-
pajienabHas QpOHTAIBHOM MIOCKOCTH MPOCLMUPYETCS] B aKCOHOMETPHUM 0e3 MCKa-
KEHUSI.

B xocoyronbHO# ropu30HTaIbHON M30METpUU 0€3 MCKaKEHUS MPOeHUupyeTcs
OKPYXHOCTh MapajuielibHas TOPU30HTAIILHON IJIOCKOCTU MPOEKUUU. DIUIUIC OK-
PY’KHOCTH TapaJyieIbHOW (POHTAIBHOM MJIOCKOCTH MPOEKLUMM TOoKa3ajd 3Hauu-
TeIbHOE MCKaKeHHe 1Mo 0onbiioi ocu (10 10 MM ¢ KaX10M CTOPOHBI) U HE3HAYU-
TeiabHOe 1o Manoi ocu (mo 1,5 mm). Ecnu roBoputh 00 smidrce B mMpoQuiibHON
MJIOCKOCTHU MPOEKIUH, TO €ro HCKXKEHUSIMU MOXKHO ITpeHeOpeyb.

Takum 00pa3oM, MOXKHO CJelaTh BBIBOJA, YTO HE BCE BHJIbI AKCOHOMETpUYE-
CKUX MPOEKIUI NOAXOAAT ISl PEIICHHs TAaKUX 3a/1a4, KaK MOCTPOEHUE JTMHUU B3a-
MMHOTO TIepeceueHUs MMOBEPXHOCTEN BpaIlleHUSI.
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N3YUYEHUE PASMEPHOCTH ITPOCTPAHCTB
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Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B pabome paccmampusaemcs uzmenenue pazmepHocmu npocmpancme 00HOU pazmepHOCmu
npU NOSPYHCEHUU UX 8 NPOCMPAHCMBA OPY2Oll PAZMEPHOCIU, A MAK Jce NPoeyuposanue npo-
cmpancme opye Ha opyed.

Knrouesvie cnosa: npocmpancmeo, pasmepnocms, KOHZPYIHYUSL, NPOSYUPOSAHUE.

[IpocTpaHCTBO UIpaeT PEIIAILYIO POJb B MOCTPOCHUU KAPTUHBI MUpPA, SIBIIS-
€TCS OCHOBOM I€OMETPUH U K HACTOSIIEMY BPEMEHHU JOCTATOYHO OINPEIEIIEHO.
[lon mpocTpaHCTBOM MOHUMAETCA Kakoe-JIM00 MECTO, B KOTOPOM BO3MOXKHO J[BU-
KEHUE, Pa3IMYHbIE MOJIOKEHUS U B3aUMHbIE PacronoxeHus: 00bekToB. [IpocTpan-
CTBO MOKET COAEPKATh Pa3IMYHbIe OOBEKTHI U CTPYKTYPhl. OJTHOM U3 BaXKHEUIIINX
KOJIMYECTBEHHBIX XAPAKTEPUCTUK MPOCTPAHCTBA ABJISETCA Pa3MEPHOCTb, KOTOpas
ONPENENAET €ro TOMOJOTHYECKHE CBOMCTBA. CUMTAETCSA, YTO Pa3MEpPHOCTh MPO-
CTpaHCTBa paBHA TPEM, OJHAKO OHA MOXET OBbITh OECKOHEYHOM, Tak KaK MaTeMa-
TAYECKUE 3aKOHBl HE CO3JAI0T OTPAaHMYEHUN MEPHOCTH IpocTpaHcTB. Kaxmoe
IIPOCTPAHCTBO MEHBILIEN PAa3MEPHOCTH BBICTYNAET T'PAHUIEH CHUMMETPUU B MPO-
CTpaHCTBE clielytonieil pasmepHocTd. JIto6oe mpoCcTpaHCTBO CYIIECTBYET B KAKOM-
100 IpyroM NMpOCTPAHCTBE, U 3TO MPOCTPAHCTBO HA3BIBAIOT MPOCTPAHCTBOM CY-
niectBoBaHusA. CylIeCTBYET MHOKECTBO MOJENEN Takux MpocTpaHcTB. Hampumep,
€BKJIMJIOBO MPOCTPAHCTBO, PUMAHOBO IIPOCTPAHCTBO, pOCTpaHCTBO JlobaueBcko-
ro. Bcé aTo MaremaTuyeckue MOJEIU MPOCTPAHCTB, HO TOYHO CKa3aTh, KAKOE MPO-
CTPAaHCTBO HA CaMOM JIeJIe, ITOKA HEJIb34.

KoHrpysHI1mss — 3T0 MHOKECTBO IPOCTPAHCTB, 3AMOJHAKOUIMX IPOCTPAHCTBO
CYILLIECTBOBAHHUS, Ka)XKJas TOYKAa KOTOPOTO COOTBETCTBYET TOJIBKO OJHOMY IpO-
CTPaHCTBY M3 JaHHOTO MHOXecTBa. [IpoenupoBaHueM Ha3bIBAIOT BBIACICHUE U3
KOHTPY?HI[UU DJIEMEHTOB, KOTOpPHIE COOTBETCTBYIOT MPOCHUPYEMOMY OOBEKTY.
['maBHOE OTIIMUME MPOEIUPOBAHUSA OT KOHTPYIHIIMM COCTOMT B TOM, YTO 3TO —
MpoLecc TUHAMUYECKHM, U KaXIbli pa3 KOJIUYECTBO ITHX BJIEMEHTOB OyJeT pa3-
HbIM. DTO 3aBUCHUT OT METOJIOB IpoenrpoBanus. CTaTHuecKue MOJAENIH MPOEIUPO-
BAaHMS HE OTPAXKAIOT B MOJIHOM MEPE MPOLECCOB M3MEHEHHMs pa3mepHocTeil. Pa3-
MEpPHOCTb MPOEKLHUHN ONPENEIAETCS, KaK Pa3MEPHOCTh MEPECEYEHUS ABYX IPO-
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cTpaHcTB, U s ee ompeaeneHuss H.A. CoOoneB [1] mpenjaraet Cieayrolryro
hopmyy:

n="mng+ N, +nNg—Np
rae ' — pa3MepHOCTh NPOEKIUU; o — pa3MEpPHOCTh OTOOPAkKAEMOT'0 MPOCTPAHCT-
Ba; "k — pa3MEpHOCTH 3JIEMEHTa KOHIPYIHIIUH; tn — pa3MepHOCTh MPOCTPAHCTBA
otoOpaxkeHust; R — pa3MepHOCTH MIPOCTPAHCTBA CYIIICCTBOBAHMUS.

[Tpu morpyx’eHuu MPOCTPAHCTB B IPYTU€ MPOCTPAHCTBA JIPYTOi pa3MEPHOCTH
MBI TTOJTy4aeM HOBOE MPOCTPAHCTBO, HOBOE MPOCTPAHCTBO MOXKET UMETh OOJIBIIYIO
pPa3MEpPHOCTh, MEHBIIIYIO0 WU TYXK€ pa3MepHOCTb. Hampumep, npu morpyxeHUU
MPOCTPAHCTB OOJBIIEH pa3MEPHOCTH B MPOCTPAHCTBA MEHBIIICH Pa3MEPHOCTH Pa3-
MEpPHOCTh TOTPYKaeMOTO MPOCTpaHCTBa OyAeT yMeHbIIatrcs. B mpumMep MokHO
MIPUBECTH MOTPYKEHUE TPEXMEPHOTO HUIUHAPA B JBYMEPHYIO IJIOCKOCTh. B nan-
HOM clly4ae HWIMHJAP CTAaHOBUTCS JIBYMEPHOW IUIOCKOCTBIO: OKPYKHOCTBIO, JJI-
JUTICOM U T.J. B 3aBUCHUMOCTH OT CIIOCOOOB mpoenupoBanus. [Ipu morpyxeHun
MIPOCTPAHCTB MEHBIIEH pa3MEpPHOCTH B MPOCTPAHCTBA OOJIBIIICH Pa3MEPHOCTH Pa3-
MEpPHOCTh TIOTPY>KaeMOro MPOCTPaHCTBa HE M3MeHsieTcs. Hampumep, nunHus, mo-
rpy>k€HHAasi B OJJTHOMEPHOE MPOCTPAHCTBO, OCTAHETCS JIMHUEH M HE U3MEHHUT CBOIO
pa3sMepHOCTh. B 3aBUCUMOCTH OT METOJOB MPOCHUPOBAHHS Pa3MEPHOCTh IPO-
CTpPaHCTBAa MOXXET yBeIW4YuBaThcs. Hampumep, Touka B 3aBUCUMOCTH OT CIOC00a
MOTPYKEHUS MOKET OMUCHIBATH JBYMEPHYIO OKPY>KHOCTh MJIU Kakue JTM00 00BbEM-
HbIe (PUTYPBI, TTPH ITOM MPOUCXOAUT YBEIMUCHUE PA3MEPHOCTH .

CuMMeTpuYHBIC TIPOCTPAHCTBA 3TO MPOCTPAHCTBA MOI0OHBIE TT0 CBOMM Xapak-
TEPUCTUKAM CHUMMETPUYHO pa3JieJICHHbIE TOYKOH, MPsIMOH, TNIOCKOCTBIO WX TIPO-
cTpaHCTBOM. [lepexosl B CHMMETPUYHOE MPOCTPAHCTBO MOXKET OCYIIECTBISATHCS
yepe3 HYJIbMEPHOE OJHOMEpPHOE JBYMEPHOE M T.J. MPOCTPAHCTBA, TaK K€ MpHU
ATOM TIEPEX0JI€ MOXKET MPOUCXOIUTh U3MEHEHHUE Pa3MEPHOCTU MPOCTPAHCTBA TPHU
TaKOM TIepexoJie TEOMETPHS Tella MOKeT u3MeHsTcs. Ecnu paccmaTpuBaTh MHOTO-
MEpHbIE CUMMETPUYHBIC MPOCTPAHCTBA, TO TPAHMIICH CHUMMETPHH OYyIET Ipyroe
MPOCTPAHCTBO OOJBIIEH Pa3MEpHOCTH, U €ro pa3MEpHOCTh OyAEeT paBHa CymMMe
pa3MEpPHOCTEN CUMMETPUUHBIX MPOCTPAHCTB, HANPUMEP TPAHUIICH CUMMETPUU
JIBYX YETHIPEX MEPHBIX MIPOCTPAHCTB OyI€T BOCBMU MEPHOE MPOCTPAHCTRO.

BUBJIUOTIPAOUYECKHN CIIMCOK
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U3 UICTOPUHU PA3BUTHS HAUEPTATEJBHOW TEOMETPHU

Jlazapenxo A.B. (II'C-3-14)

Hayunslii pykoBouTens — K.T.H., Aou. kadeapsl MI'CuM Mapununa O.H.
Bouarorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

240



IIpeonazaemcs k paccmompeHuro Kpamkuil 9KCKypC 68 UCMOPUIO pa3eumus Hayepmameliv-
HOU 2eomempuu.

Knrouesnie cnosa: HauvepmamejabHasl ceomempus, YeHmpajilbHoe U napajllejibHoe npoeyupo-
6aHUe.

HauepraTenpHasg reomerpus, Kak M APYrM€ HayKH, BO3HUKIA B pE3yJIbTATE
MPAKTUYECKOHN JesATeNbHOCTH YenoBeka. OT NPUMHUTHUBHBIX U300pakeHUH, iepeia-
BaBILIMX reoMeTpuyeckue GopMbl H300pakaeMbIX Ha HUX OOBEKTOB BeCchMa IpH-
OJINYKEHHO, TOCTENEHHO COBEPIIMJICS TEPEeXO0J] K COCTABICHHIO MPOEKIMOHHBIX
yepTexel, oTpaxaroumx reoMeTpUUecKre CBOMCTBA N300paKaeMbIX Ha HUX 00b-
€KTOB. Bpiaaromyrocst poiab B pa3BUTHUM HAauyepTaTEIbHONW IN€OMETPUU KaK HAyKU
ChIFpaJl 3HAMEHUTHIN (paHIly3CKHI TeoMeTp U UHXKeHep BpeMeH Bemukoil ¢pan-
1y3ckoi peBostoru ['acrap Momnxk (1746-1818). Monx npeainoxun paccMaTpu-
BaTh IJIOCKUWA YEPTEkK, COCTOAIIMMN M3 ABYX MPOEKLMM, KaK pe3yJIbTaT COBMEILIE-
HUA JIBYX B3aUMHO MEPNEHAUKYISAPHBIX MJIOCKOCTENW MPOEKIMI. ITO COBMENIEHUE
IJIOCKOCTEN MPOEKUUM JOCTUTAETCS MyTEM BpaLIEHUsI BOKPYT MPSIMOM UX Iepece-
YEHUs, MOJYYUBUIEN BIOCIEACTBUU Ha3BaHUE ocu npoekuuii. [losBnenne «Hauep-
TaTeIbHOU reoMeTpun» MoHKa OBLJIO BBI3BAHO K JKU3HU BCE BO3PACTAIOLIMMU T10-
TpeOHOCTAMU B pa3paboTke Teopuu n300pakeHuid. [loaTromy HOBas Hayka cpasy
K€ 3aBOEBAJIa IPOYHOE MOJIOKEHNE B TEXHUUECKOMN MIKOJIE KaK OJHA U3 OCHOBHBIX
JTUCHUIUIMH UHXXEHEpHOro obpa3oBanus [1].

[locTpoenue n300pakeHUi B HaUePTATEIbHON r€OMETPUH OCHOBAHO HA METO-
ne npoekuuid. Pa3nuuaroT neHTpagbHOoe M mapajuiesibHoe mpoeuupoBaHue. YToObl
MOJIYYUTh LIEHTPAJIbHBIE MPOEKINU, HEOOXOJUMO 33/1aThCs TUIOCKOCThIO MTPOEKIUI
7l ¥ HEHTPOM MPOEKIUI — TOUKOM S, HE Jexamen B 3Toi miockocTu. [lycts nana
HEKOTOpas Touka A, COOCTBEHHO MPOEKIUI0 KOTOPOH U HYXHO HaiTu. Ecnu npo-
BECTH MPSAMYIO YEPE3 U3BECTHBIE TOUKH A U S, U MPOJOIKUTH O MEPECEUECHUS C
3aJIaHHOM TJIOCKOCTBIO, OJYyYUM TOUKY Al, KoTopas u OyAeT sSBISATHCS LIEHTPab-
HOM mpoekuue Toukn A. Takxke nocrtynaem, Hanpumep ¢ toukamu B n T. Ux
LHEHTPAJIbHBIMU NpoeKkiuaMu 0yayT Touku Bl u T1: onn nonydaroTcs B mepeceye-
HuU npoenupyromux gyded SB u ST ¢ miockocTeio npoekuuid. B Hamem ciryyae
ATHU JBa Jy4a COBHAJAIOT TAKXKE KaK U MPOEKIUU ToueK. OTCrofa HECI0KHO clie-
JaTh BBIBOJI, YTO MPHU 3aJJaHHBIX ITIOCKOCTH MPOEKUUNA U LEHTPE NPOECKIUNA MOKHO
MIOCTPOUTHh MPOEKLUUIO TOYKH; HO, UMES MPOEKIMIO, HEJIb3Sl 10 HEW OINpEeaeiuTh
MOJIOKEHHE CaMOil TOUKHM B MPOCTPAHCTBE, TAK KaK JIF0OAsi TOUKa MPOCLUPYIOLIETO
Jy4ya MpoeuupyeTcss B OAHY U Ty ke Touky. Eciu 11 kakoil — mub0 TOYKHU Mpo-
SUUPYIOUIUI JIyd OKaXXETCS NapajuleJbHbIM IIJIOCKOCTH Tl, TO MPUHATO CUMUTATH,
YTO OHU BCE€ PABHO IMEPECEKYTCs, HO B OECKOHEYHO ynajieHHoU Touke. [Ipoekiueit
touku D Oyner OeckoHeuHO ynaneHHas Touka Doo. M300paxkenue npeaMeToB npu
MOMOIIY HEHTPAJIBHOIO MPOEUMPOBaHUs 00s1aiaeT OOJbIIeH HArJsJHOCThIO, TAaK
KaK IPOLECC YEIOBEYECKOIO 3PEHUSI B TEOMETPUUECKOM OTHOILUIEHHHM COBHAJAET C
ornepanuen EHTPATbHOTO MPOEUUPOBaHUS (ONTUYECKUNA LEHTP XpYyCTajauKa riasa
MOHO CYUTATh LEHTPOM IPOEKIUH, a yYaCTOK 3aJHEH CTEHKH CETYATKU MOMKET
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OBITH MPUHSAT NPUOIMKEHHO 32 MIOCKOCTh NMpoekiuit). OgHako, ITOT METO B 3Ha-
YUTEJIbHOM CTENEHU UCKaXKaeT (hOpMy U pa3Mephbl OpUTHHATIA.

[TapannenbHOE MPOEHMPOBAHUE SABISIETCS YACTHBIM CIIy4aeM LEHTPAJIbHOIO, Y
KOTOpPOTO LIEHTP MPOEKIUI HaxoauTcsi B OecKOHEeUHO ynajeHHou Touke. [Ipu Ta-
KOM MpPOELHUPOBAHUU NPHUHITO CUYUTATh, YTO BCE MPOCIUPYIOLIHUE Jy4yd Mapa-
JIeNbHBl HEKOTOPOMY 3a/IaHHOMY HarpaBieHuto. [loaTomy, 4ToObI MOCTPOUTH Ma-
paJIIeNIbHYIO MPOEKIMI0 HEKOTOPOI TOUKH, HYKHO 33JaTh amlmapaT MpPOeLupoBa-
HUS B BUJE IUIOCKOCTH NMPOEKIUN W HampasieHus npoeuuposanus [2]. Cienosa-
TEJIbHO, MapaJJICIBLHOW MPOEKIUEN TOUKHA Oy/IeT TOUKA MEePECEUCHHs MPOEIUPYIO-
LIEH IPSAMOW, IPOBEICHHOM MapajulesIbHO 3aJaHHOMY HAIPABJICHUIO, C ILIOCKO-
cThio Ipoekuuil. [lapannenpHoe npoenupoBaHUE COXpPaHAET Pa3MEPHOCTb OOBEK-
Ta. YacTHBIM clly4aeM MapajjieIbHOTO MPOCLUPOBAHUS SBISETCS OPTOTOHAIBHOE
(MpsAMOYTOIBHOE) TPOELHMPOBAaHUE, KOTJA HAMpaBl€eHUWE MpPOEHUpoBaHUS S mep-
NEHIUKYJSIPHO TUIOCKOCTH Mpoekuuid. OpToroHangbHas MPOEKLHs MOJYyYWsia Hau-
OoJbIIee pacHpoCTpaHEHUE B TEXHUYECKHX 4YepTek ax, TaK KaK OHa IMO3BOJSET
HauboJee JErko CyJuTh O pa3Mepax U300pakaeMbIX NMpeaAMETOB. PaccMoTpeHHbIE
METO/Ibl IPOEUPOBAHUS MO3BOJIAIOT 10 JAHHOMY OPUTHHANY CTPOUTH €T0 MPOEK-
HUMOHHBINA YyepTex. OHako oOpaTHas 3a7a4ya — M0 JJAHHOMY MPOCKIIMOHHOMY 4ep-
TEXKY BOCIPOU3BECTU OPUTHHAJ — HE PEIIaeTCsl OJHO3Ha4YHO. Takum oOpa3oM, pac-
CMOTpPEHHbIE HaMU TPOEKIIMOHHBIE YEPTEKH HE J1al0T BO3MOXKHOCTHU ONPEIETUTh
OpUTHHAJI UJTH, KaK TOBOPSAT, HE 00J1aJJal0T CBOMCTBOM OOPaTUMOCTH.

BUBJIUOTIPAOUYECKHNI CIIMCOK
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VIIK 004.92
CPABHEHHUE AUTOCAD M NANOCAD
C TOYKH 3PEHUS MTOJTB30OBATEJIS

JIpira JI.B. (Th-1-13)
Hayunslii pykoBoautens — aou. kageapsl MI'CuM Crenanosa U.E.
Bousrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET

IIposooumcs cpasnenue mexncoy makumu CAIIPamu kak AutoCAD u NanoCAD.

Knroueswvie cnosa: AutoCAD, NanoCAD, CAIIP.

B mupe cymiecTByer He Tak MHOTO 0a30BbIX MPOTPaMM JIJIsi CUCTEM aBTOMATH-
3UPOBAHHOTO MPOEKTUPOBAHUS, KOTOPbIE MPEIOCTABISAIOT JUIIL 0a30BbId (yHK-
LIMOHAJI /11 PElIeHUs KOHKPETHOM 3a/1aun — CO3/1aHue, pelaKTUpoBaHue u oOpa-
6oTka yeprexxeid. CaMoil M3BECTHON M pacHpOCTpaHEHHOU 0a30BOM Mporpammoit
CAIIP B mupe u B Poccun yxe Ha npotskenun 6osee 30 net sBusetcs AutoCAD
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(pa3pabotunk komnanus Autodesk, CIIIA). OgHako, CTOUT OTMETHUTh, YTO 0a30-
BbIM nakeToM AutoCAD yxe TaBHO mepecTai ABISATHCSA, TOCKOIbKY B €r0 apceHa-
Ji€ JaBHO MOSIBUJIMCH Pa3HbIE CPEACTBA aBTOMATU3ALMH, YIIPOIIECHUS U YCKOPEHUS
pabotel. B 2008 roay poccuiickas kommanuss HanocodT BelycTHia Ha pPBIHOK
nporpaMMHbIid poayKT nanoCAD, koTopsiii o6magaeT AutoCAD-110100HBIM HH-
TepdeiicoM U KomupyeT 4acTh ero gpyHkuuoHana. OCHOBHas 11eb, BO3JI0KCHHAs
Ha nanoCAD — crats anbrepHatuBoii AutoCAD.

HNuTepeiic. Bece Te e MyHKTHI BBINAIAIOMIETO MEHIO, TE€ K€ HHCTPYMEHTANIb-
Hble nmaHenu, kak U1 'y AutoCAD. Ta ke koMaHAHas CTpOKa U KHOIIKU MEPEKIIOUe-
HUSl PEKUMOB PUCOBAHUS B CTaTyCHOU cTpoke. M HUKaKuX Jpyrux pabodux mpo-
CTPaHCTB, HUKAKOro JeHTouHoro unrepgdeiica. MUurepdeiic nanoCAD HeckoIbKO
yCcTymnaer: uBeT ¢oHa y maHeliel MHCTPYMEHTOB OTJIMYAeTCsl OT I[BETa CaMMX Ia-
Henel, GOH CTPOKM M caMU KHOIKM IPE/ICTaBlIeHbl TpeMs pa3HbiMU IIBeTamu. He-
KOTOpbIe MpoOjeMbl HHTEpdeica Ucue3aloT ¢ NEPEKITIOYCHUEM B APYTYIO 1BETO-
BYIO CXEMY, HO JJaJIEKO HE Bce. BbIUuypHBIE I[B€Ta HA UKOHKaX — OTJIMYUTENbHAS
ocobenHocth nanoCAD. 3nech U KpacHbIM, 1 KOPUYHEBBIN, W KEATHIA U KaKOU
yroaso eue. OT Takoro oOMIMs LIBETOB IJ1a3a YCTAIOT 32 HECKOJIBKO 4acoB pabOThI
U XOYeTCsl BKIIOYUTh KaKOH-HUOYIb YepHO-0eblil pexuM. [locMoTpuTe Ha KHOII-
k1 AutoCAD, BBINIOJTHEHHBIE B €IWHON IBETOBOM raMme. VX mpuriymeHHbIe 1[Be-
Ta HE 3aMevaellb Jake Ipu MHorodyacoBoi padore. KomanaHas cTpoka cxoxa B
nporpammax, Ho 3adyeM nanoCAD Ttak ee 3acopsieT CiyKeOHbIMH COOOIICHUSIMHU.
Crout ormetuth, uro B nanoCAD ecTb 35eMeHThl UHTEpPeiica, KOTOpble MOSIBU-
JUCh IUIIb B nociienHnX Bepcusx AutoCAD, a UMEHHO: TMIIEPCCHUIKM B KOMAaH]I-
HOM CTPOKE, aBTO3aBEPIICHUE NIPU BBOAE KOMAHJ, 3aKJIAJKH JTOKYMEHTOB, LIMKJIN-
yeckuil Bb1OOp u np. OTAEIBHO CTOUT CKa3aTh O HACTpOiike mHTepdelica 1 ajganrta-
uuu padbouux npoctpaHcTB. B nanoCAD B03MOXKHOCTEH HACTPOMKH MOXHO CKa-
3aTh, yTO HeT. Hukoraa BaM He yJacTcst aJalTUpOBaTh CUCTEMY O ce0d Tak, KaK
ato MOoxHO craenatb ¢ AutoCAD. Tlognepxka dopmata DWG. Jlna AutoCAD
dopmar ¢aiinoB DWG saBnsercss HaTuBHBIM (ponaHbiM). NanoCAD nHanpsamyio
noanepxuBaer ¢gainsl DWG dopmara AutoCAD 2013 ¢ nomoipio OUOIMOTEK
Teigha. Uto 310 03HauaeT Ha npakThke — pazpadorynku nanoCAD rapaHTupyor,
4YTO OCHOBHas Macca yeprexeid B popmare DWG Oyner n10cTaTo4HO JOCTOBEPHO
BOCIIPUHUMATBCS MPOTrpaMMoOil, HO KpoMe HEM3MEHHBIX MpodiieM co mpudTamu
MOCTOSIHHO BO3HUKAIOT CIEAYIOIIME: «cieTaeT» npussizka MTekcTa; yacTh 00beK-
TOB MPOCTO HEBO3MOXXHO BBIOMpaTh. [Ipu 3TOM He paboTaOT HU MPOCTOE yKaza-
HUE, HU paMKH, HU OBICTPHIA BHIOOD; rpaJiIMEHTHBIE 3aJIMBKH OTOOpa)karoTcs He-
KOPPEKTHO; accolmaTuBHbIE MaccuBbl B nanoCAD OoTKpbIBatoTCs Kak 0J0KH, 4aCTO
UX HEBO3MOXHO pPaCUJ€HUTh. DTO TOJBKO YaCTh MOCTOSSHHO BO3HHUKAIOIIUX IPO-
0JieM, KOTOPYIO YAAJIOCh BBIABUTH Mpu padoTe. OcTanbHble NP0o0JieMbl BO3SHUKAIOT
AIU30AMYECKHU U TPEOYIOT PEIIeHUs B KaXA0M KOHKpPETHOM ciydae. Pa3paboTunku
HUYEro He 3asBJIAI0T 00 00paTHOM MeXaHHU3Me — Kak OTKpbIBatoTcs ¢aiasl DWG,
co3znanubeie B nanoCAD, B poanom jis Hux AutoCAD. Ilpaktuka nmokaszana, 4to
Jy4iie 3Toro He aenath. Paitnbl ucrnopyeHsl 1 AutoCAD He MOXKET C HUMU aJeK-
BaTHO paboTaTh (€CIU BCE KE CMOXKET OTKPHITH).
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Co3nanue, perakTupoBaHue U aHHOTHpoBaHue yeptexed. NanoCAD konupy-
€T He TOJbKO uHTepdeic, Ho u pyHkuoHan AutoCAD, mosTomMy UI€0NIOTUs U Me-
TOABI pabOTHI C CO3JaHUEM, PEAAKTUPOBAHMEM M aHHOTHPOBAHUEM UYEpTEXKEH BO
MHOTOM CXO0H y nporpamm. bazoBble KOMaH/IbI 110 CO3/1aHUIO TPUMUTUBOB OTJIU-
YaroTCsl B MEJIOYax, Ha HUX OCTaHaBIUBAThCs HE OylieM, paCCMOTPHUM JIMILb CYIIe-
CTBEHHBIC pa3ianuus: padora ¢ Tabnuiamu B nanoCAD caenana BO MHOTOM ya00-
Hee, ueM B AutoCAD. Ilpu co3ganuu TaOauibl B OKHE MOXKHO HArJsiHO yKa3aTh
pa3Mep TaOJauIbl WK BbIOpATh 11a0J0H U3 0a3bl; peJakTUPOBAHKUE TAOJIUIl IPOUC-
XOJUT B OTAEJIBHOM OKHE, IJIe MOXXHO HAaWTH BECh CHEKTP HEOOXOJUMBIX KOMaH]I,
B TOM 4YHCJI€ U BBIYUCIECHUS; OBICTpHIA BbIOOp B nanoCAD peann3oBan yaoOHeEH,
yeM B AutoCAD. BpiOop 00BEKTOB U KpUTEpUEB 3HAYUTEIBHO yIOOHEH B OKHE;
BO3MOXHOCTh OTKJIIOUUTH OTOOpaKeHHE LITPUXOBKH HAa yepTeke — (PyHKIuS,
noctymHas bk B nanoCAD. Ha moii B3], oueHb y100HO.

baoku, BHemnne cebuiku. NanoCAD noanepxkuBaer padoTy ¢ OOBIYHBIMU
6soxkamu u atpuOytamu. Equnctennoe otinuue ot AutoCAD — HeT BO3MOXKHO-
CTM BCTaBUTh MOJ€ B 3HaueHHe aTpulOyTa. A BOT JUHAMUYECKUX OJIOKOB B
nanoCAD Her, Takke Kak U peJakropa OJOKOB, YTO CYIIECTBEHHO OTPaHUYUBAET
BO3MOXHOCTH 110 aBTOMAaTU3allMK padOThI TOJIb30BaTENEH.

IHonaep:xka npuiiokeHud CTOPOHHMX pa3padoTunkoB. NanoCAD nonnep-
KUBAET paboTy MPUITIOKEHUM, HATMCAHHBIX HA «poaHbIX» s AutoCAD s3bikax
LISP u DCL. Taxxe noanepxkubatorcs .NET unu C++, HO HET MOANEPKKU MPHU-
JoKeHUU, HanucaHHbIX Ha VBA. B mponecce paGoThl yaanoch BBIICHUTb, YTO
MPOCThIE MPUJIOKEHUS, MTPeAHA3HAYCHHBIE JJIsl OTPUCOBKU OOBEKTOB WJIM M3MEHE-
HUN WX CBOMCTB, HamucaHHble Ha AutoLISP, 3amyckatorcs B cpeae nanoCAD 6e3
npobiem. bonee crnoxxHble npuiokeHus TpeOyroT aganTanuu K cpeae nanoCAD.
[Iporpammel, HanrcanHble Ha g3bikax .NET unu C++ TpeOyroT nepexoMIuisiun
KaK MUHUMYM, 4Yaile Takxe TpeOyior u agantauuud. @ynkuun nanoCAD, koTopbix
HeT B AutoCAD: pabora ¢ pacTpoBbIMU H300pa)KEHUSIMHU, KOTOpas MpeBpaiiaet
nanoCAD B pacTpoBO-BEKTOpHBIN rHOpUIHBIN Ipaduueckuii pepakrop. s pea-
au3auu  cxokero (QyHkmnuoHana Autodesk mpemmaraer cnenuanbHBIA MaKeT
AutoCAD Raster Design; uarerpanus ¢ naketom NormaCS; uHTerpaius ¢ cucre-
MO KOJIJIEKTUBHOM paboThl ¢ nokymeHTaMu nano TDMS Kopano. Autodesk B aTom
cily4ae TipejiaraeT npoayKT COOCTBeHHOM pa3paboTrkun — Autodesk Vault.

VIIK 712.4.01
APXUTEKTYPA U JTA3AVH.
UCKYCCTBO ®UT'YPHOM CTPUKKM JIEPEBBEB
AJIM HICKYCCTBO TOINMUAPU HA YUYACTKE

Munenko T.P., ®enutap A.E. (8 «A» xmacc MOY I'mmuazus Ne 11)
Hayunslii pykoBoauTesns — yuurtens Beicied kareropuu [lo3anss JI.B.
MOY I'mmuasus Ne 11 r. Bonrorpana
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IIpeonoorceno k paccmompenuio uckyccmeo gueypHol cmpudicku oepesves. Ilpocnescena
ucmopus pazeumusi MONUAPHO20 UCK)CCMEA.

Knrouegvie cnosea: monuapu, apxumexmypro-1aHouwiagpmuvle KOMROZUYUU, CAOO0BO-
napKogoe meopyecmao.

Kaxaplii M3 HaC MeuTaeT KUTh B YIOTHOM JIOME€ C POCKOIIHBIM Ca0M, YTOOBI
KpacoTa U TApMOHHS CO3/IaHHOM aTMOC(EpPHI HECIH OTIIEYATOK JIMYHOCTH XO351HA,
OTpakasi €ro BKYCBHl M TNPHUCTPACTHS, MPEACTABICHUE O MPEKPACHOM, pPagoBalio
rina3. Cajq Ha ydacTKe — TJIaBHBI UCTOYHUK BIOXHOBEHHS W €IMHEHUS C MPUPO-
noi. VICIOKOH BEKOB 4YENOBEK MBITAJICS OJOMAIIHUTh JUKOPACTYIIUE PACTCHUS,
NPUPYYUTH KUBOTHOE, CO37aTh PANCKUU YroJIOK Mpupoabl y cebs goma. Ilpen-
CTaBbTE ce0e, KaK yIMBSATCS BAIllld TOCTH, KOTJA 3aMETST y Bac B Cajay CIOHCHKA.
Ero ¢opma, oOBHuTass pacTeHUsSIMH, HACTOIBKO TOYHAS, YTO OH KAXKETCS JKUBBIM.
Wnu, HanpuMmep, 1eioe CTalo CIOHOB MPOTYJIHBAacTCA Ha BamieMm ydactke! Miw,
CTapasicb HE CIYTHYTh, BbI BUIUTE MACYIIErOCs OJECHEHKA. A MOXET, 3TO OyaeT
nenoe cemeiictBo. HaBepHsika MHOTHE JTIOOST JIOIMIAneH, M 3TH Tpallio3HbIC, Kpa-
CHUBBIC KHBOTHBIC U3 PACTCHHI — COBCEM PSIOM.

UYro xe Takoe Tommapu? Takoe mHTepecHoe m 3aragouHoe cioBo! Tomma-
pY — OJHO M3 CTapeHIIMX CagoBO-MAPKOBBIX MCKYCCTB, (UTYpHAas CTPUIKKA Je-
pPEeBBEB U KYCTapHHUKOB. MacTepa Tonmmapyu MOTYT NPHUIaBaTh PACTCHUSAM pPas3iiuy-
HbIe (OPMBI, HAIPUMEP, KUBOTHBIX, APXUTEKTYPHBIX COOPYKEHUH, reoMeTprye-
ckux Gopm, monei u T.1. CroBapu ONpeAessioT MOHITHE «Tomuapu» (topiary) Kak
HCKYCCTBO XYyJI0O)KECTBEHHON OOpEe3KH M TPHIaHUs JEKOPATUBHBIX (GOPM KpoHAM
JepeBbeB U KycTapHUKOB. CIIOBO MMEET JaTHMHCKHE U TPeuecKHe KOPHU: JIATHH-
cKoe topia — ¢pecka ¢ uzoopakeHueM janamadra, topiarus — cagoBoj, rpeye-
CKOoe cloBO topis O3HauaeT ycajapba. B jmaTHHCKOM s3bIKE «topiarius» 3HAUMIIO
«CaJIOBHHK JIAHAIMIAQTHOTO OpHaMEHTa», topiaria — CaJ0BOAYECKOE MCKYCCTBO.
AHTIIUHCKOE CIIOBO «topiary» MPOUCXOANT OT IPEBHETPEUYECKOTO TOTOC — MECTO.
OnHo 0003HaYaeT y30pHbIe WM BblayMaHHbIe (GUTYpshI 11 tanamadra (puc. 1).

Puc. 1. UckyccTBO TONMApH.

Tonbko TOT ¢akT, 4TO CIOBO TONMHUAPU UMEET CTOJIb IPEBHUE KOPHU, TOBOPUT O
TOM, HACKOJIBKO JIPEBHHUM SIBJISIETCS CaMO HMCKYCCTBO XYIO0’KECTBEHHOW OOpe3Ku
KpoH. McTopusi TOMMAapHOro MCKYCCTBA YXOAUT KOpHsIMU B JpeBHOCTH [1]. He-
CMOTpSI Ha TO, YTO CEMHAAUATHIA BEK CUMTAETCS IMUKOM MOMYJISIPHOCTH TOIHAPH,
HCKYCCTBO TPHUAAHUS reoMeTpuueckux (opM JepeBbsIM U KyCTapHUKAM YXOIUT
ceouMu KopHsiMu B [lpeBHuii Erumer u Ilepcuro. Yke Torma nroayd OTaaBain
MPEANOYTCHHE COYETaHUI0 BHEIIHEW (OopMbl U (DYHKIIMOHATBLHOCTH U IIHPOKO

245



IIPUMEHSIIA 3TOT IIPUHIMII B apxutekrype. [lonydunu pacrpocTpaHeHue CUMMET-
pPUYHBIE TEOMETPUUECKUE CaJbl C MPAMBIMU JOPOXKKaMU, (POHTaHAMHU, I€KOPATHUB-
HBIMHU OOpJIOpaMu, M, KOHEYHO ke, aKKypaTHO MOJCTPHKEHHBIMU KYCTaMU M K-
BBIMH U3TOPOJSIMHU.

Hemuoro Boctounee nonuubl Humna, MCKycCTBO CO31aHUSI TEOMETPUYECKUX Ca-
JIOB JIOCTUIJIO TAKOI'O HEBEPOATHOI'O pa3Maxa, YTO IOSBUIIOCH OJHO W3 BEIUYaii-
IIMX 4YyJlec OpeBHEro mupa — Bucsauue caapl Cemupamunasl B BaBunone. Heco-
MHEHHO, YTO TOIMAapHOE HCKYCCTBO, AOCTHUIIIEE HEBEPOATHBIX BBICOT 3a BpEMs
pa3BUTHUS YEJIOBEUECKOro OOLIECTBA, a B3sUI0 CBOE HAyajo ¢ aKKypaTHO MOJCTPH-
KEHHBIX MUPTOBBIX J€PEBHEB (MUPTOBOE I€PEBO OTHOCHUTCS K BEUHO3EJIEHBIM KYC-
TapHUKaM, MPUIIEANIMM K HaM M3 TEIUIbIX CTPaH CpeaHe3eMHOMOphs). Bo Bpems
puMcKo# skciancuu Ha bimkuuii BocTok TonnapHoe HCKYCCTBO ObLIO MTPUBE3EHO
B Pum ¢ norokom pa6os u3 Erunra, [lanectunsl, Ilepcun u Cupuu. 310 00BSACHS-
€T TIOSIBJICHHE BHYTPEHHHUX JIBOPUKOB U CUMMETPHUYHBIX I[BETOUHBIX KIyMO B pUM-
CKMX IIOCEJICHUSIX HAa TEPPUTOPUM BCEU UMIIEPUU BIUIOTH 10 bpuranuu. Tonuapun
MOHPABWIIUCH U OBICTPO MOJYYWIM PACHPOCTPAHEHUE B aTpUyMax PUMCKUX BHILI.
CaloBHUKH, OTBETCTBEHHBIE 32 MapKOBbIE JAHAMADTHI U CKYJIBITYPbI IPU TOMO-
11 TOMMAPUEB CO3/]aBaJIU IPUUYJIUBbIC 3€JICHbIE CTAaTYH - B BUJI€ Pa3HOOOPA3HBIX
reoMeTpudeckux Gopm, Guryp *KuUBOTHBIX, JroAeil. C pacuupenuem Pumckoil num-
NepUM TpaTUuIUU (GUTYPHON CTPUIKKH I€PEBHEB — TOMHAPU — PACTIPOCTPAHUIUCH
1o Bceu EBpore.

B cpennue Beka ¢ ynagkom PumMckon nMnepuu u puxo0M XpUCTUAHCTBA HC-
KyCCTBO TONHApH, Ka3a10Ch Obl, MPUILIM B yraaok. Ho HeokuaaHHO HOBOE pa3Bu-
THE €My JaJIa ... UepKoBb. OHO COXPaHMUIIOCH U IIPOJOJIKAIO PAa3BUBATHCA U KYJIb-
TUBUPOBATHCSA HOBBIM JIYXOBHBIM COCJIOBUEM. MOHaxu, Bcerja LEHUBIINE TUILIUHY
Y YEIMHEHHE CAI0B I MOJIUTB U MEAUTALUN, COXPAHWIM U JaXe YCOBEPIICHCT-
BOBAJIM UCKYCCTBO CO3JAaHHUs CaJ0B M L[BETHUKOB. [louTu ThICAUY JIET TONHMAPHOE
HCKYCCTBO OBLIIO COKPBITO 32 MOHACTBIPCKUMH CT€HaMH. Tak ObLIO 10 HACTyILIe-
Hus 3n0xu Peneccanca... PaciseT Bcex BUIOB UCKYCCTB, 0OpallleHne K aHTHYHBIM
KaHHaM BO3pPOAMIIM M MCKYCCTBO CO3/1aHUs KIACCUYECKHUX CaJ0B B TAK Ha3bIBae-
MOM (opManbHOM CcTHIIE. Jnoxa Bo3poxaeHus nmocrnocoOCTBOBalIa paclBETy HC-
KyccTBa Tonuapu. CaJOBHUKM OYEHb YacTO BOIUJIOIIAIA B Cagy CBOU CMEJbIE
UJICH: TIEPEHECIIN y30Pbl KOBPOB, OPHAMEHTHI JIETHUH HA KPOHBI pacTeHul. 11o3xe
CTaJI0O MOJHO yKpalaTth JIaHAAa(Thl )KUBBIMU U3TOPOJSMU U IIPOTYJITOYHBIMU all-
JIEAMU - 3TO SIBJIAETCS HEOTHEMIIEMOUM YaCThIO UCKYCCTBA TONMAapU. Bo3poxaeHNo
TOMHApU CIIOCOOCTBOBAIO M U3MEHEHUE apXUTEKTYpHOTO cTuiisi. OCOOHSKH, JBOP-
1Bl U TIOMECThSI MEPECTaTU NOXOAUTH HA KPEMOCTH U 0ACTUOHBI, UX CTPOUTEIHCTBO
IpUOOPENIO COBCEM MHOE 3HAUYEHUE — CO3/IaHME JOMAIHEro odara, 3a4acTyro U3-
JIMILHE SIPKOr0 M HAIBIIIEHHOT0. B Moy BomIa TOKa3HAask PpOCKOILIb, B TOM YHCIIE -
U B cagoBoM yOpaHcTBe. M301pEHHbIE caloBble TU3aiHBI TOTO BPEMEHU CTPEMU-
JUCh BOIUIOTUTH B PACTEHUSX OPHAMEHTHI JOMAIIHUX TOOEIEHOB, KOBPOB, Ipa-
BIOp, CTaJlM MOSBIATHCS CaJlbl, B KOTOPBIX pacT€HUs OBLIM BBIIOJHEHBI B (popme
KyOa, 11apa, nupamMubl, MOACIU JepPEeBbEB, POPMBI, H300paxaroume JoAeH, Ku-
BOTHBIX U Jpyrue oObekThl. Tomuapu HIUPOKO HCIHOJIb30BAIKMCH JUJISi CO3AaHUS
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JUTMHHBIX MPOTYJIIOYHBIX aJUIeW U MOMYJSIPHBIX B TO BpeMsi J1abupuHTOB. UTak, TO-
MAAapHOE UCKYCCTBO BO3POJANIOCH!

OpHuM U3 TMepBbIX cajoB B (QopMagbHOM CTWJE cTaji caj aBopla Bepcaib
BOnu3u [lapuxa, coznannsiii Auap? e Hotpom nnsa xoponst Jlrogosuka XIV. U,
HauuHas ¢ 20-x rogoB 16 Beka, Bepcaibckuii CTUIB cTall 00pa3oM i oapaxka-
HUS Yy OOJIBIIMHCTBA €BPONENCKUX MOHAPXOB M UX MPUOIMKEHHBIX (puc. 2). B mo-
cinenyromue 100 mer ocHOBBI TONHapH, co3AaHHblE B Bepcane, coBeplIEHCTBOBA-
auck. [lo3gHee TonmapHOe UCKYCCTBO paclpocTpaHwioch B ['outanauu, u orryaa
Moza Ha Tonuapuu ¢ 1660 rona npumna B AHIIINIO, T/I€ TOJy4YWIa MOIIHOE pa3BHU-
tre. XVII Bex 10 npaBy cYUTAETCS MUKOM MOMYJIIPHOCTH TOIIMAPUEB.

- - 8 e ey P

Puc. 2. [1apku Bepcans — reomerpudeckasi CTpOroCcTb JUHUM U IPONIOPLUH.

ITpu Iletpe I 310 camoBoe TBOPYECTBO MPOHUKIIO U B Poccuro, spkuil mpumep
toMy — IleTpoaBopel ¢ ero 3eJeHbIMU CTEHAMU, KOHYCaMH, IIapaMH U aKKypaTHO
CTpUWXKeHbIMU Oopatopamu. B Te ke ronabl oHu nosiBuiInCh U B Poccun, B yOpaHcTse
JIBOPIIOB U cazioB npuroposioB Iletepdypra — Ilereproda, Opanuendayma, Ilap-
ckoro ceina ... [Ipuropon Iletepdbypra — Ilereprody — ocnoBan B 1710 roay kax
MMIIEpATOPCKAs 3arOpOJIHAsl PE3UIACHIMS, OJHO U3 HauKpacuBeummx mect B Poc-
cuu Onarojapsi pycckomy apxutekropy M. I'. 3eMiioBy, mpeactaBuTento paHHe-
ro 60apokko (puc. 3). C 17 Beka coxpaHuiachk npekpacHas JaHamadTHas apXUTeK-
Typa, KOTopasi paayeT Hac 10 cux nop. ExkaTepuHUHCKUN NBOpel — OBIBIIMI HM-
MEPaTOPCKUNA JTBOPEL, MOCTPOCHHBIM MOJ PYKOBOAUTEIHCTBOM HEMELKOTO apXHu-
tekropa W.®. bpaynmireitna, npeacTaBUTEN0 NETPOBCKOro Oapokko. OauH u3
KpynHelmux aBopuoB B okpecTtHocTsix Cankr-IlerepOypra. Pacmonoxen B co-
BpeMeHHOM ropoje Ilymxkune. B camax Benukoro nopua eme ¢ 1717 roga MoxxHO
YBUJETh IPEKpacHbIC JaHAMA(THl U 4YyAeCHbIe PUCYHKH Ha TpaBe.

Puc. 3. Ilapku Ilereproda.

[locTeneHHO B MOAY BOIUIM TaK Ha3bIBa€Mble €CTECTBEHHbIC JaHAIIA(THI, U
TONMapuu ObUIM NMPAKTUYECKU Mpeaanbl 3a0BeHuto. OIHaKO CTpeMIIeHHE K co3/a-
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HUIO 00Jiee YIOTHBIX CaJI0OB B MOMECThSIX BBI3BAJIO HOBBIM BCIUIECK MHTEpECa K HUM
B XIX Beke. Camble MpOrpecCUBHBIE CaAOBOJBI OPOPMIISIM 3arOpOJHBIC JOMa
peaKuMU GUTYPHO MOACTPUKEHHBIMU KYCTapHUKAMH, TUCOBBIMH U3TOPOJSIMU U U
AKKYypaTHO MOJACTPUKEHHBIMU a30HaMHU. Tak poaAWICS CTWIb, CYUTAIOLINNCS B Ha-
CTOSIIee BPEMs UCKIIIOUUTEIbHO OpUTaHCKUM. Torja Kak MmojCTPpUKEHHBIE KUBbIE
U3ropoau no Bceit EBporie ObUTH U1 jKkakoi konuen Bepcanbekux, B bputanuu
u l'onnaHauu OHM CTadu YHMKAJIBHBIMU ITPOU3BEICHUSMM CAJ0OBOIO UCKYCCTBA.
bpuranckuii cTIIb CaOBOACTBA MPU3HACTCS CAMBIM M3BICKAHHBIM M MHOI'OI'pPaH-
HBIM BO BCEM MHUpE (puc. 4).

Puc. 4. TonnapHoe UCKycCcTBO B AHIJIUU.

[Iponiecc co3paHusi TaKUX CKYJIBOTYP MHOTOJETHHUW, OYE€Hb KPOIOTIMBBIA U
TPYIOEMKHU, BEIb «BOCHHUTBHIBATH» JTHUX 3€JEHBIX «AKKypaTHUCTOB» HAaJ0 CbI3-
MaJbCTBa, MOCTENEHHO, 0/l 3a TOJOM IIpHyYas UX K HOBBIM (popmam, a 3aTeM Mo/jI-
JepKuBast 3TU (HOPMBI PETYISPHBIMU CTpUkKKaMU. HanMeHbInid cpox A co3nia-
HUSL HEOOJIbIION aHMMauCcTUYecKon (urypsl 6-7 ner. CHavana ¢ MOMOIIbIO CTH-
MYJIUPYIOMIMX MOJKOPMOK aKTUBU3UPYIOT POCT, HA BTOPOM T'0Jl HAUMHAIOT (hOpPMHU-
pOBaTh CKEJETHbIE BETBH M TOJBKO JIMIIb JIET Yepe3 MATh HAYMHAET OOpPUCOBBI-
BaTbcs CUIIYAT. [lonyuuTs reomeTpuueckue Gurypbl — OoJee nmpocTas 3ajaada, HO
TOXE TpeOyrolasi TEPIeHUs U CeIuaIbHbIX 3HAHUM [2].

Jtanbl padoThl HAJ CO3JAHUEM CJIOKHOH (PUTYPBI:

® B IUICTEHHBIM MPOBOJOYHBIA KapKac, UMEIOIMUMN kellaemMyro (hopMy, «oje-
BAIOT» MOJIOZO€ PACTCHUE;

® [10 M€pe pa3pacTaHusl paCTCHHE HAYMHAET BbUIE3aTh CBOMMH JINCTOYKAMU 32
Ipeaenbl KapKaca;

® CaJOBHHUKY Ba)KHO TIIATEIBHO OTCJIEKUBATH ATOT 3TAIl CO3/IaHMs TOIMAPU U
OTCTPUTaTh JIMIIHUE JTUCTOUYKM U BETOUYKH JaXKE€ TOrJa, KOTrJa C IPYrol CTOPOHBI
KapKaca OHM €€ HE AOPOCIM 10 TPAaHMIIbI; KaK MPAaBUIIO, KYCT pacTET HECKOIBKO
JIET, U B TE€YEHUE BCETO 3TOTO BPEMEHU €My CIIeJlyeT MpUJaBaTh kejaaemyro Gop-
My, IOJIPaBHUBASI TO C OJHOM, TO C IPYroi CTOPOHBI;

® KaK TOJBKO pacTeHUE JOCTUTaeT 3aJyMaHHOH (OpMbI, CTaIBHOU KOpCET
CHUMAETCs, Jjajee CaJl0BHUK MPOCTO YXaKUBAET 3a (PUIypoH, peryisipHo oOpesas
W3JIAILIKY.

B xonue XX Beka MoJa Ha TONMHMAPHOE MCKYCCTBO BEPHYJIOCH: CHOBA CTajlo
MOJIHBIM YKpalllaTh MapKU U CaJbl U3SAUHON WU NPUUYATUBON (HOPMBI JEPEBHS-
MH M KYCTapHHKaMH, COOPYKaTh CKYJBNTYpPbl W3 UBBIX LBETOB. Tomuapu Hc-
MOJIB3YIOTCS MPU CO3JaHUU PA3IUYHBIX APXUTEKTYPHO-TaHAIA(THBIX KOMITO3U-
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nui. OpuruHaJIbHOM HOBHMHKOW B JaHAIIA(QTHOM HCKYCCTBE SIBISIFOTCS pACTEHUS,
crenuanbHO cpopMUpOBaHHBIE B BUE apkM (13 rpada uinu tuca). J[Be moJOBUHKH
apKu BBICAKUBAIOT APYT HANPOTHUB APYTa, a BEPIIMHBI paCTEeHUM CBSA3bIBAIOT. Tak
MOJIy4aeTcs )KUBasi MeproJja, a €Ciy MOJOBUHKU apOK BBICAAUTH O KPYTY, TO BbIH-
neT 3aMmeuatenbHas Oecenka. Ilaprep — 3To nekopaThBHAs KOMIO3UIIMS, PACIO-
JIO’K€HHAs Ha TOPU3OHTAIBLHOM MJIOCKOCTH, BBINOMHIEMAs U3 PACTEHUN, HHEPTHBIX
MaTepHalioB U BOJIbl. B kauecTBe pacTUTENBHOIO MaTepualia UCIIOIb3YIOTCS Ta30H,
L[BETHI, HU3KOCTPH)KEHHBIH KyCTapHUK. VIHEpTHBIM MaTepuajoM CIyKaT MECOK,
0epe30oBblil yroiib, OUTOE CTEKIIO0, TOJYEHBINM KUpIWY, yepenuia. B xommno3unuio
napTepoB BKIIOYAIOTCS OacceiHbl, (POHTAHBI, CKYJIBIITYpPa, Ba3bl, KaIOUYHBIE pacTe-
HUS U QUTYPHO CTPHKEHHBIE pacTEeHUs (CaMIINT, TUCC, KU3WIBHUK, Ty, €1b, Oap-
Oapuc). JIabMpMHT — y4yacTOK Mapka WM caja CO CIELHMAIbHO 3alyTaHHBIMU
npoxonamu. [losiBuiics B camax snoxu BospoxkaeHus u 6apokKo, MIUPOKOE pac-
npocTpaHeHue noiayuui B pycckux mapkax VIII - XIX Bexkos. YcrtpauBaercs u3s
BBICOKMX CTPHKEHBIX JKMBBIX M3TOpojied (C MCIOJIb30BAaHUEM XBOWHBIX U JIUCT-
BEHHBIX MOPOJ - rpaba, mumbl, jJdaBpa). Buera — BHIlOBas y3Kas NEpCIEKTUBA,
HaIpaBJIeHHAas: B CTOPOHY KAakKoro-in0o BBIJAIOIIETOCS 3JIeMEHTa JaHamadra.
BxuitouaeT Touky 0030pa, oOpamieHue (0OBIYHO KYJIHMCHl M3 PAacTeHMid) U 3aBep-
MIAIOIIUA KYJIBMUHAIIMOHHBIA 00BEKT 0003peHus (MoJisiHA, 03€po, CKYJBNTYypa U
npoyee). bockeT — 3aMKHYTBIN y4acTOK C HACAKIECHUSMH, OOBIYHO MPABUIIbHON
reOMETPUYECKOM, Yalle BCero mpsiMoyrojbHoi (opmbl. OOcaxxuBaeTcs CTpUKe-
HBIMH JI€PEBbSIMHU M KYCTAPHUKaMHU B BHJIE IJIOTHOM UBOM M3ropoaM BOKPYT ra-
30Ha, momaaku. [IpoctpancTBa BHyTpHU OOCKETOB HCIONIB30BAIUCH JIJIsl IPOBEIE-
HUS MPa3JIHECTB, UTP, TAHIIEB, BCTped M30paHHBIX JIUII U Tak jaiee. MHoraa tam
pa3Memianu OaccelHbl, (pOHTaHBI, TAOUPUHTHI, IBETHUKU. TakuM oOpa3om, reo-
MeTpuueckue (GopMbl B COYETAHUH CO CBOOOJAHBIMU KOMITOZHUIIUSMU  yHOPSI0YH-
BaIOT JAHAIIA(T, MPUIAIOT HOBOE CTETUYECKOE MOHMMaHue nei3axa [2].

B namewm ropoae-repoe Bonrorpane ectb MHOTO 3aMeyaTelIbHbIX MapKOB. MbI
CUMTAEM, YTO YKPACUTh UX MPEKPACHBIMU CKYJBITYpaMH U3 JIEPEBHEB — ATO OT-
auuHas unaes. Beab Takue ykpallleHHs MOBBIMIAIOT HACTPOEHUE W BBITJSIUT 3TO
OUYeHb KpacuBO U YIOTHO. Kak M3BeCTHO, 3€JIeHbII 1IBET HE TOJIBKO YCIIOKauBaeT U
paccialisier, HO ¥ MOBBIIIAET PabOTOCTIOCOOHOCTh YENIOBEKA, & CAMU PACTEHHUS 3a-
CTaBJISIIOT Hac 3a0bIBaTh O HETATUBHBIX MBICISX M BO3BpALIAlOT MO3UTHBHOE
MblnieHne. CagoBo-NIapKOBOE UCKYCCTBO SIBIISIETCSI KPUTEPUEM OLIEHKH 0J1arococ-
TOSTHUSL U OOLIEro KyJbTYpHOTO pa3BUTHs oOuiecTBa. Tpaauuuu cagoBOJICTBA Tie-
peaaroTcsi U3 MOKOJEHUS B IMOKOJICHHE, 3a4acTylo mepepactas B OepexHO oxpa-
HsieMO€ HallMOHalibHOE JocTosiHMe. OpHaMEHTaJIbHOE CaJOBOJICTBO SIBISIETCS He-
OTHEMJIEMOI YacThIO MCTOPUU CAJI0BO-MAPKOBOIO0 MCKYCCTBA, MOpa)karouied co-
BEPIICHCTBOM MPHUPObI, OTHUIM(POBAHHOW YeloBeYeCKUM OmbIToM. [lpupona Ha-
YUHAET, UCKYCCTBO HAIIPABJISIET, OMBIT COBEPIICHCTBYET — MOXKaNyH, camasi 1moji-
XOJs1Iasl JJaTUHCKasi MOCJIOBUIA, KOTOPOH MOXKHO OXapakTEepU30BaTh TOMHAPHOE
uckycctBo. Jlomenamiee 10 HacC UCKYCCTBO (UIYPHOM CTPUKKU JEPEBHEB U KYyC-
TapHUKOB, MEPEKUB MHOTOBEKOBBIE «B3JIETHI U MAJICHUS HE MOTEPSIIO aKTyalbHO-
CTH, U, KAK HU CTPAHHO, B BEK BBICOKMX TEXHOJOTUW MPOAOHKAET HAOUPATh MOITYy-
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JsipHOCTh. TonMapHoe UCKYCCTBO MIIM MCKYCCTBO (PUTYpHOU CTPHIKKH JI€PEBHEB U
KyCTapHHKOB SIBJSIETCS OJHHUM W3 MHTEPECHEHIIMX HamnpaBiieHUW JaHamadTHON

aApXUTEKTYPBHL.
BUBJIUOTIPAOUYECKHNI CITMCOK

1. Hcropuss TtommapHoro wuckyccrBa. Pexum pocryma: http:/flora-expo.ru/history-
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VK 378.147: 004.9 _
POJIb COBPEMEHHBIX TH®OPMALIMOHHBIX TEXHOJIOI'IA B
NHXEHEPHOM OBPA30OBAHUH

Omenkos B.K. (UCT-1-13)
Hayunslii pykoBoauTens — K.T.H., fou. kadeapst MullT Karepununa C.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmompenvl nexomopule npobaemel UCnonb308aHUSA NPUKIAOHBIX UHDOPMAYUOHHBIX MeX-
HOM02ULL NPU NOO20MOBKE CHYOEeHMO8 UHIICEHEPHLIX CHeyualbHoCcmell K pabome 6 2paguieckux
KOMNbIOMEPHBIX NPOCPAMMAX.

Kniouesvie crnosa: unsicenepnoe obpazosanue, npukiaonvle UHGOPMAYUOHHBLE MEXHOTIO0SUU,
KOMNblomepHas epaghuka, ooyuenue cmyoeHmos.

CoBpeMeHHBIH 3Tan pa3BUTUS UHOPMALIMOHHBIX TEXHOJOTUN MPUBEN K CEPb-
€3HOMY M3MEHEHUIO CpeJbl CO3/IaHus U (POPMBI MPEACTABICHUS] TEXHUYECKON MH-
dbopmanyu: KOHCTPYKTOPCKO-TEXHOJIOTHYEeCKas TOKyMEHTalusi BO MHOTHUX OTpac-
JSX MPOMBIIIJIEHHOCTH BCE B OOJBIIEH CTENEHH CO3aeTCs B CPelle MHTErpUpo-
BaHHBIX CHCTEM aBTOMATU3MPOBAHHOTO TMPOEKTUPOBAHUS U MPOU3BOICTBA
(CAD/CAM/CAE). B npoMBIIIIJIEHHO pa3BUTHIX CTpaHAX MHTEHCUBHO MPOUCXOAUT
nepexoa oT OyMakKHOTo uHepTeka K reOMeTPHUUECKOM MoJeiau OoOBeKTa, a 3aTeM
(mpu CALS-texHonorun) — K MHPOPMAIIMOHHON MOJIETM Ha BCEX CTaAUSIX €ro
’KU3HEHHOTO IIUKJIA, MPECTaBIsAEMON U MepelaBaeMOi IPU JOKYMEHTOO00pOTE B
3JIEKTPOHHOM BHJE [2].

[Ipuknaaubie HGOPMAIIMOHHBIE TEXHOJIOTUU CTAHOBSITCS ONPEACIIAIONINM YC-
JIOBHEM KaudecTBa MOBCEIHEBHOM *U3HHU COBpPEMEHHBIX JtoJel. COOTBETCTBEHHO,
ATO MPEAbSIBISET MOBBIIEHHBIE TPeOOBaHUS K MHTEIJIEKTYalbHOMY YPOBHIO U
TEXHUYECKOM MOJArOTOBKE YJIEHOB 00111ecTBa. B yclioBUSIX HapacTaHUsl KOJUYECTBA
Y TIOBBIIICHUS] TEXHUYECKOTO YPOBHS yCBauBaeMon MH(QOpMalUU, MPU OCTAIOLIEH-
Csl IPaKTUYECKU HEM3MEHHOM POJ0JIKUTEILHOCTH 00yUeHus, 0CO0YI0 poJib UTpa-
€T HEOOXOJUMOCTh TIOCTOSIHHOTO COBEPIICHCTBOBAHUS METOJMKU OOYUECHHs, YUU-
THIBAIOILIEH yBEJIMUEHUE TEMIIA BOCIIPUATUS MH(MOPMAIMU CTYJEHTAMHU KaK HHXKe-
HEPHBIX, TAK ¥ TYMaHUTAPHBIX JTHUCLUMIUIMH 1O BCEM HAIpPaBICHUSM MPOU3BOJICT-
BEHHOM AeATeIbHOCTH [3].
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OOy4eHne CTyIEeHTOB MHKEHEPHBIX CIEIUAIBHOCTEH MPH PEIICHUH TPaJnllv-
OHHBIX YUEOHBIX 3a7a4 KOHCTPYHpPOBaHUS, 0a3upyeTcss Ha HCIOJIb30BAHUU KOM-
NBIOTEPHON TEXHUKH M WH(POPMAIIMOHHBIX TEXHOJIOTHH, B KOTOPBIX IICHTPATbHOE
MECTO 3aHMMaeT KoMIbtoTepHas rpaduka. CriocoOHOCTh paboThl Ha mpodeccuo-
HaJIBHOM ypoBHE ¢ Tpadudeckumu 2D u 3D oObekTamu ObUTa U OCTaeTCS BaXKHBIM
COCTaBJISIFOIIMM SJIEMEHTOM 00IIel mpodeCcCHOHATFHOM KOMIIETCHIIMA WHKEHEepa.
Ho ecnm panblie qaHHas 3a/a4da penianach MyTEM pa3BUTHs YPOBHS MPOCTPAHCT-
BEHHOTO MBIIIICHUS, ¢ HapabOOTKON YMEHHs aHAIM3UPOBATh (GOpMY, pa3Mepshl,
pacToIOKEHHE U COOTHOIICHHE KOHCTPYKTHBHBIX M TEXHOJOTUYECKUX JIIEMEHTOB,
C COITOCTABIICHUEM JIBYMEPHBIX MPOCKINH 00BEMHOMY OpPHTHMHANY, TO TEHEPh B
cocTaB yuyeOHOTro mpoiiecca J00aBuiach HEOOXOIUMOCTh (POPMUPOBAHUSI HABBIKA
HCTIOJb30BaHUSI KOMITBPIOTEPHBIX TEXHOJOTHH B Pa3pabOTKE U COOTBETCTBYIOIIEM
oopmIileHUN KOHCTPYKTOPCKOW JOKyMEHTAalMH. B mocienHue rojabl, OCHOBHOM
npo0JieMOil B OpraHHW3allii TOJHOIEHHOTO KOMIUIEKCHOTO Tpoliecca O0ydeHUs
CTyAeHTOB 1o aucuuiuinHaMm «apopmarmonnsie TexHonorun» u «KoMmproTep-
Has rpaduKay, sBISeTCsA MpobiaemMa SBHO HEJJOCTATOYHBIX MJIH, 3a4acTyl0, BOOOIIE
OTCYTCTBYIOIINX IIKOJBHBIX 3HAHWW M HABHIKOB B 00JIACTH T€OMETPHUYECKHX IO-
CTPOCHHI W TPOCTPAHCTBEHHOTO MBIIIIEHUSI. CHIIBHO pa3IUYaroIIUNACs ypOBEHB
JOBY30BCKOH IMOATOTOBKH aOMTYPUEHTOB 3HAYUTEIBHO 3aMEIISET XOJ Y4eOHOTO
nporecca u TpedyeT pa3padOTKH JOMOJHUTEIBHBIX METOJAMYECKUX MaTepHalIoB,
YUUTHIBAIOIIUX HEOOXOIMMOCTh BOCTIOJHEHHS MPOOEIOB CPETHETO 0O0pa3oBaHUSI.
Takum oOpa3zoMm, crcTeMa HETNpephIBHOTO 00pa3oBaHus «ikona- BY3» Ha Ha-
CTOSIIINT MOMEHT HE OTBEYaeT TPEOOBAHMSIM BPEMEHH U HYXKIACTCS B TIOUCKE M
CPOYHOM BHEIPCHHH MPUHIMITHAIFHO HOBOTO IMOAXOJa K TpOIecCy OOydeHHs.
OpmHUM U3 crOCOOO0B OBICTPOTO UCTIPABICHUS CUTYAIlMU C HEJJOCTATOYHOCTHIO 3HAa-
HUIl U HaBBIKOB aOUTYPUEHTOB SIBIISIETCS 00YUCHHE KOMIBIOTEPHBIM TEXHOJIOTHSIM
napajuieTbHO C TPaIUIMOHHBIME Tpaduueckumu guciuminHamMu. OOydeHue pa-
0oTe B rpaduuecKkux KOMIBIOTEPHBIX MPOTpaMMax OKa3bIBACT OIPOMHYIO TTOMOIIIH
B BOCIIPHSITHH ¥ IOHMMAaHUW KaK HauepTaTeIbHONW T€OMETPUH, TaK U HHKEHEPHON
rpaduKH, a TaKKe CIIOCOOCTBYET Pa3BUTHIO MHTEpEca K 3aHATUSAM U CTPEMIICHHIO K
MPAaKTHUYECKOMY HCIIOJIb30BAHHUIO CTYJCHTAMH TOJYYCHHBIX TEOPETHUYECKUX 3Ha-
Huil. [IpakTiKoil yueOHOTro Tporiecca MOATBEPIKIAETCS, YTO JaXKe CTYICHTHI C He-
JIOCTAaTOYHBIM 0a30BBIM YPOBHEM TOITOTOBKH, MPOSBISIOT OONBIIONW HHTEpEC K
3aHATUSAM TI0 KOMIBIOTEpHOH rpaduke [1]. bonbinoe 3HavYeHHWE MpU 3TOM HUMeEET
BO3MOKHOCTh IMOBOpOTa M paccmorperus 3D moxpenu ¢ moboro pakypca. Ilo-
CTpOCHHE TIPOEKIINH, pa3pe3oB U ceueHnuid o 3D-Monenu B cpene crenuann3npo-
BaHHBIX KOMIIBIOTEPHBIX MPOrPaMM B 3HAYUTEIBHONH Mepe YCKOPSET BHIPAOOTKY
HaBBbIKa TMPOCTPAHCTBEHHOTO MBIIICHUS W CIOCOOHOCTH MBICICHHOTO TEpexojia
OT 00BEMHOI MO/IeNH K €€ MIOCKUM IpoeKiusiM. COOTBETCTBEHHO, NMEsI IByMep-
HbIE U300pakeHus: 00BEKTA, CTYJAEHT CIIOCOOEH Topasio ObICTpee OBJIAJIETh U 00-
pPaTHBIM HaBBIKOM — MBICJICHHO MPEICTAaBUTh F€OMETPHUECKYI0 (popMy OOBEKTa.
To ecTh, ocBOGHHE KOMIBIOTEPHBIX 3D-TEXHOJIOTHI CIIOCOOCTBYET YCKOPEHHOMY
Pa3BUTHUIO TPOCTPAHCTBEHHOTO MBIIIJICHHSI M TTOBBIIICHHIO YCIIEBAEMOCTH TIO Tpa-
IUIMOHHBIM TpaQUUECKUM TUCIUIUTMHAM. Y4eOHBIN MpoIecc Mo OCBOCHHIO CTY-
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JE€HTaMU KOMIbIOTepHbIX 3D- mporpaMM OpraHu3oBaH TakUM 0Opa3oM, YTO OC-
BOEHUE JTI000r0 rpaduecKoro nakera sBisieTCs JOTHYECKUM MPOJIOIKEHUEM U3Y-
YeHUs] MHKeHEepHOU rpaduku. B HacTosee BpemMsi CUCTEMbI aBTOMaTU3HUPOBAHHO-
ro MPOEKTUPOBAHUSA, OCHOBBIBAIOIIHUECS HA TPEXMEPHOM MOJEIUPOBAHUM, SIBIIS-
I0TCA CTaHJAPTOM IpHU pa3pabOTKe TEXHUYECKON TOKyMEHTAluu J000r0 YpOBHS.
Kpome Toro, ucrnosib3oBaHuE KOMIBIOTEPHBIX TEXHOJOTHH B Mpolecce 00ydeHUs
MpeACTaBisAeT OOJIbIIME BO3MOXKHOCTH KakK MpPErnoJaBaTeiio, TaKk U CTYJEHTaM.
3HAUUTEIBbHO aKTUBU3HUPYETCS paboTa CTYACHTOB C YYEOHBIM MaTe€pHaoM, MOBbI-
[1aeTcsi X OCO3HAHHOCTb, PA3BUBAIOTCSI TBOPUYECKUE CITIOCOOHOCTH.

['padprueckne AUCHUIUIMHBI OKa3bIBalOT OOJBIIOE BIMSHUE Ha mpodeccuo-
HaJIbHOE CTAHOBJIEHUE OYIYIIMX CHELUUATUCTOB- CTPOUTENEH, pa3BUTHE UX MPO-
CTPaHCTBEHHOT'O BOOOPAXKEHHUS, MPOCKTUBHOIO BUJICHHUS, MBIIIUICHUS U UHTEJICK-
Ta, CIIOCOOCTBYIOT 0oJiee JETKOMY OCBOCHHMIO APYIMX TEXHUYECKUX JUCIMIUIUH.
Takum 06pa3om, MPOUCXOAIIEE COBEPIICHCTBOBAHUE METOUK MPEINOAaBaHuUs ITy-
TE€M BHEJIpEHUs B y4eOHBIN Ipoliecc HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTUH, SIBIIS-
eTcsi 00bEKTUBHON HE00X0AUMOCThI0. OHO BBI3BAHO CIOXKUBIIUMUCS B CTpaHE CO-
LAAJIbHO-D)KOHOMHUYECKUMH YCIIOBUSIMU, B OCHOBE KOTOPBIX JIEKUT YCKOPEHHOE
pa3BUTHE KOMIIBIOTEPHBIX TexHosoruil. Jlroboe coBpeMeHHOE MpeanpusiTHE He-
MBICIUMO 0€3 BBIYMCIUTEIbHON TEXHHUKH, MO3BOJISIONIEH MOJEIUPOBATh MPAKTHU-
YeCKH JII00bIe Mpolecchl U KOHCTpYKIMHU. COBpEMEHHOE MPUKIAHOE POEKTHPO-
BAHHUE IMOJHOCTBHIO OCYHIECTBIIAETCS KOMIBIOTEPHBIMHU MporpamMmmamu. OBlajeHue
HaBbIKaMH pabOTHl CO CHEIUAIU3UPOBAHHBIMU TpadUUECKUMH MAKETaMU 3HAYU-
TEJIBbHO YBEJIMYMBAET KOHKYPEHTHOE MPEMMYLIECTBO BhIMyckaeMblx BY3oMm cre-
LMAAJIMCTOB U YIPOILAET NPOLECC UX TPYAOYCTPOMCTBA.
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JluHeiyaThie MOBEPXHOCTH - ATO IMOBEPXHOCTH, OMHCHIBaEMBbIE KaKOH-JINOO
npsiMoii (0Opa3yrolieii) mpu ee IBIKEHUH B IPOCTPAHCTBE MO KAaKOMY-HHOYAb 3a-
KOHY: IIWUIMHIpHUYECKasi TTOBEPXHOCTH (00paszyeTcst IBMKCHUEM NPSIMOUN JIMHUU TI0
HEKOTOPOW KPHUBOW JIMHHUH, TIPU STOM TpsMas UMEET MOCTOSHHOE HaIpaBJICHUE);
KOHMYECKasi ITOBEPXHOCTH (00pazyeTcsi ABMIKCHHUEM MPSMOW JIMHUH, MPOXOISIIEH
Yyepe3 HEMOJBIKHYIO TOYKY, IO HEKOTOPOI KPHUBOW JIMHWH, Ha3bIBAEMOW HarpaB-
nsttorieid) [1]; Tope u T.4. Ecnin HanpaBiisromias TUHUS SBISETCS JIOMaHOW JTHHUCH,
TO 00pa3yroTcs: MpU3MaTHYecKasi OBEPXHOCTh (00pa3yromias UMeeT TOCTOSTHHOE
HampaBleHNUE); TUpaMUaIbHAs TIOBEPXHOCThH (00pa3yromias IpOXOAUT Yepe3 He-
MOJIBIKHYIO TOUKY). [ToBepXHOCTH ¢ peOpoM BO3BpaTa 00pa3yeTcs IpH IBHKEHUU
psIMOM, KOTOpasi KacaeTcsl HamlpaBIsoNIeld KpuBoi (peOpa Bo3BpaTa) B Ka)IOM
CBOEM TIOJIOKEHUH. Tak Kak B Ka)IOH IIaBHOW KPUBOM MOKHO MPOBECTU TOIBKO
OJIHY KacaTeJbHYI0, TO MPH 3aJaHUM TOBEPXHOCTH C peOpOM BO3BpaTa — HaIpaB-
JSIONIYI0 KPUBYIO @ MOXKHO HE YKa3bIBaTh. [[03TOMY oOmpeienuTeNnsh Tako Io-
BepxHocTH OyneT umeth Bua [ (1, d, S) [2]. 3akon nBmxenus obpasyromieit: li d =
Si d, rne d — mpoctpancTBeHHass KpuBasi — peOpo Bo3Bpata; li — mpsmas-
oOpa3yromas; Si — Touka, IpuHaJIekKamas kpuoit d. B MammHocTpoeHnHn HaXo-
IUT TIPUMEHEHUE YAaCTHBIM BUJ] TOPCOBOW TMOBEPXHOCTH, Y KOTOPOH pedpam BO3-
BparTa CIy’)KUT HMIJIWHAPUIECKass BUHTOBas TWHUS. [1oy4eHHYIO ¢ TOMOIIBIO 3TOU
JVMHUHA MTOBEPXHOCTHh HA3BIBAIOT BUHTOBBIM TOPCOM. LIMTMHAPUYECKYIO U KOHUYE-
CKYIO TIOBEpPXHOCTH MOKHO CUHTATh MPOU3BOAMMBIMU U3 TMOBEPXHOCTH C peOpOM
BO3BpaTa MpH YCIOBUH, YTO peOpO BO3BpaTa MPECTaBIsIeT COO0H TOUKY — B TIep-
BOM cllydae OECKOHEYHO yNaJeHHYI0, BO BTOPOM — HaXOJSIIYIOCS Ha KOHCYHOM
paccrosiHuM. B cimyyae miuockol KpUBOW Kak HANpaBISIIONICH MOBEPXHOCTh, OIpe-
aenseMas KacaTelbHbIMUA K TaKOW KPUBOH, MPECTAaBIIeT OO0 TIOCKOCTh. [lpn
NepeceYeHNH MOBEPXHOCTH ¢ peOpOM BO3BpaTa IIIOCKOCTHIO, HE MPOXOMASIIECH Ue-
pe3 o0pa3yrolryro, ToJlydaeTcsi KpuBasi ¢ TOUYKOM BO3BpaTa, Jiexkaleld Ha pebpe
Bo3BpaTa. OTcro/1a ¥ Ha3BaHUE «pedbpo Bo3BpaTay [1,2].
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MHOTOrpaHHUKH - 3aMKHYTbI€ MPOCTPAHCTBEHHbIE (PUTYpHI, OrpaHUYEHHBIC
IJIOCKUMHM MHOT'OYT'OJIbHUKaMH. BepIIMHBI M1 CTOPOHBI MHOTOTPAaHHUKOB SIBJISTFOTCS
BEepIIMHAMU W pedpamMu MHOTrorpaHHukoB. OHHM 00pa3yloT MNPOCTPAHCTBEHHYIO
cetky. Ecnu Bepmmubl U peOpa MHOrOrpaHHHMKA HAaXOASTCS 1O OAHY CTOPOHY
IJIOCKOCTU JIFOOOW M3 €ro rpaHeid, TO MHOTOIPAaHHUK Ha3bIBAIOT BBIMYKJIBIM, BCE
€ro rpaHu - BbIyKJbIe. V3 Bcero MHOrooOpas3usi MHOTOTpaHHUKOB HAMOOIBIIHIMA
MPAKTUYECKU MHTEPEC MPEACTABISAIOT MPU3MBI, TUPAMUIbI, TIPABUIBHBIE MHOIO-
IPAHHUKH U UX PA3HOBUIHOCTH.

MHoOrorpaHHuk, JB€ TpaHH KOTOPOrO N-YrOJIbHUKH B HapaJI€IbHBIX IJIOCKO-
CTSIX, @ OCTAJIbHBIE N-TPAHEH - MapajulesIorpaMMBbl, HAa3bIBAETCS N-YTOJIBHOW MpU3-
MOH. MHOTrOrpaHHUKH SIBJIAIOTCS OCHOBAHUSIMH NPU3MBI, a NapajuieJorpaMMbl —
OOKOBBIMHU TPaHAMHM MPU3Mbl. MHOTOTpaHHUK, Y KOTOPOIr'0 OJHA U3 TrpaHell - mpo-
M3BOJIbHBII MHOTOYTOJIbHUK, & OCTaJIbHbIE TPAHU - TPEYTOJbHUKU, UMEIOIIHE 00-
LIy BEpPUIMHY, Ha3bIBAIOTCS NMUpPaMHUIOW. ['paHb - MHOTOYTOJIBHUK HA3bIBAIOT OC-
HOBaHUEM MPU3MBI, @ TPEYTrOJbHUKU - OOKOBBIMU TpaHsiMu nupamuabl. OOmas
BEpIIMHA TPEYrOJbHUKOB Ha3bIBAa€TCsA OCOOOW BEpUIMHON MHpaMubl (OOBIYHO,
MPOCTO BEPIIMHOM). MHOTOrpaHHUK HAa3bIBAETCS METPUUYECKH MPABUIBHBIM, €CIU
BCE €r0 IpaHU SABJISIIOTCS NPABUIBHBIMH MHOTOYTOJbHHKaMHU. K HMM OTHOCSTCS
Ky0, TeTpas’ap, OKTa’ap, UKocadip, noaeka’ap [1]. Terpasrap (4eThIpeXrpaHHUK) -
OTPaHWYEH YETHIPbMS PAaBHOCTOPOHHUMH M PaBHBIMHM TPEYroJIbHUKaMH. l'ekca-
5Ap (YETBIPEXTPAHHUK, WU Ky0) - OrpaHUYEH IIECThIO paBHbIMU KBajapaTtaMu. Ok-
TasaAp (BOCBMUTPAHHUK) - OTPAHUYEH BOCEMbIO PABHOCTOPOHHUMHU W PaBHBIMU
TpeyrojibHUKamMu. Jlopexarap (ABEHAAIATUTPAHHUK) - OTPaHUYEH JABEHAAIATHIO
PaBHOCTOPOHHUMH W PaBHBIMU MATUYTOJIbHUKaMU. Mkocarap (ABaAlaTUrpaHHUK )
- OrpaHUY€eH ABAALATHI0 PABHOCTOPOHHUMU U PABHBIMU TPEYTOJIbHUKAMH.

Bokpyr Bcex mNpaBWIbHBIX MHOTOIPAaHHMKOB MOXHO oOmHUcaTh cdepy.
CoBOKYIHOCTh BCEX pebep M BEPIIMH MHOTOTPAHHUKA HAa3bIBAETCS €r0 CETKOM.
IlocTpoenne nmpoeKUuii MHOTOTPAaHHUKA CBOJMTCS K MOCTPOECHUIO MPOEKIUN €ro
cetku [2]. KonaudecTBO mpoekuuid MHOTOTpPAaHHUKA JIOJDKHO OBITh TaKUM, YTOOBI
oOecreunBangachk o0paTUMOCTh depTexka. Yeprex HazbIBaeTCsd OOpPATUMBIM, €CIU
10 OAHOM MPOEKIMU TOYKH, IPUHAJIEKAIIEH TOBEPXHOCTH, MOKHO TIOCTPOUTH €€
BTOPYIO Mpoekinio. B ob1iemM ciiydae A1BYyXIPOEKIIMOHHBINA YE€PTEK MHOTOTpaHHU-
Ka, COCTOSIIUI U3 TOPU3OHTAIBHON U (DPOHTAILHON MPOEKIMM, siBIsieTcs o0paTu-
MBbIM, €CJIM Ha HEM HET COBNAJAIOUIMX MPOEKIH pedep U HU OAHO pedpo He SIBIs-
etcs npodunbHoi npsimoit. Ecam 3T yciaoBus He coOoatoTes, TO AJis Mpuja-
HUSL YepTEekKY CBOWCTBA 0OPAaTUMOCTH HEOOXOJMMO MOCTPOUTH TPETHIO MPOEKIIUIO
MHOTOIpaHHUKa WM OOO3HAYUTh BCE €ro BEPIIMHBI. 3aMKHYTas JIOMaHas -
SICIAIBI1S1 Ha3piBaeTcd OYEPKOM TOPU3OHTAIBHOW NPOCKUMH IUPAMHUJBI, a
3aMKkHyTas Jomanas S2 A2B2C2S2 - ouepkoM ee ppoHTanbHOM npoekiuu. Odyepk
MIPOEKLIHH BCETIa BUAUM. BUANMOCTh MPOEKIUI JIMHUI, pAacIOI0KEHHBIX BHYTPH
OuYepKa, ONPEAEISIETCA NPH IMOMOIIM KOHKYPUPYHOIIMX To4deK. CylleCTBEHHYIO
MIOMOIIb IPU 3TOM MOTYT OKa3aTh CIEAYIOUIME MTPABUIIA:

Ecnam BHyTpu ouepka mepecekaroTcsl JB€ JIMHUM, TO OJHA W3 HUX BUAUMAS, a
Ipyrasi - HeBUIMMas;
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Ecnu BHYTpH ouepka nepecekaroTcs B OJIHOM TOYKE TpU JUHUU, TO Bce Tpu Oy-
IyT BUJIUMBIE WIH BCE TPHU - HEBUIUMBIE;

Ecnu nocnenoBarenbHOCTh OYKB Win nudp npu o0xone Kakoh-nuO0 rpaHd B
OJIHOM HAIpaBJIEHUU OJUHAKOBA Ha 00EUX MPOEKIUSAX, TO U BUAUMOCTb 3TOU Tpa-
HU Ha 00€UX MPOEKUMIX OJAMHAKOBA, B IPOTUBHOM CIIy4ae - pa3Hasi.

WTak, MHOTOIpaHHUKHM H3y4yaeT pasjiesl T€OMETPUH IOJ Ha3BaHUEM CTEepeo-
MeTpusi. MHOrorpaHHUKHM OBIBAIOT pa3HbIX BUAOB (MHUpamMujia, Npusma U T.1.) U
MMEIOT pa3Hbie cBoMcTBa. Takxke, cienyeT OTMETUTh, YTO MHOTOTPAHHUKHU B OTJIU-
Yyye OT IUIOCKUX (UTYyp UMEIOT 00bEM U pacroiarairoTcs B IpocTpaHCTBE. boiib-
IIMHCTBO OKPY>KAIOLIMX HAC MPEIMETOB HAXOJATCA B MPOCTPAHCTBE, U U3yUCHUE
MHOTOI'PaHHUKOB TIOMOTa€T HaM COCTaBUTh MpeJcTaBleHne 00 OKpy:Karolieil Hac
pPEaNbHOCTU C TOUYKH 3PEHHSI T€OMETPHH.

BUBJIUOTIPAOUYECKHN CIIMCOK

1. T'opoon B.O., CemennoB-Oruesckuit M.A. Kypc nHaueprarenpHoit reomerpun. U3a-Bo:
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VIK 514.181.2
BUKBAJIPATHBIE KPUBBIE YETBEPTOI'O ITIOPAJKA

Turosa U.JI. (III'C-2-14)
Hayunslii pykoBoauTens — K.T.H. J1oil. kadenpsr UI'CuM Mapununa O.H.
Bousrorpaackuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Ilaemcs 0630p OuKkeaopammbix KpUsbIX Yemeepmo2o nopsoKda.

Knrouesvie cnosa: kpugvie 6mopozo nopsioka, buxeaopamuwle Kpugwvle, nio0CKas Kpueas, no-
8EPXHOCHIb.

OO61mast Teopust KpUBBIX 4-r0 MOpsiKa M BOMPOCHl UX KiaccuduKauuu ciiabo
pa3BUTBl [0  CpPaBHEHUIO C  Teopued  KpuUBBIX  3-ro  MOpsIKa.
OpnHa U3 paHHUX MONBITOK KIACCU(UKALMKU 3TUX KPUBBIX CBS3BIBACTCS C UMEHEM
Bapunra (1792), xotopsiii paznenun ux Ha 12 kimaccoB, oObequHstomux 84551
KpUBBIX YacTHoOro Buja. Mcaak Hpl0TOH B 0JHOM CBOEM MaciITaOHOM HCCIE0Ba-
HUU ONHUCAJ aJireOpanyecKkre ypaBHEHUSI TPEThEe CTENEeHU, WM KyOUUYecKue Kpu-
Bble. Eciii 0a30BBbIX KOHMYECKUX KPUBBIX BCETO YETHIPE THUIA, TO KYOMUYECKUX OKa-
3a510Cch 78; UX pa3fenuiv Ha IsTh KiaccoB. JIaBUHOOOpa3HbIl poCT YKciia pa3HbIX
TUIIOB KPUBBIX HAOJIIOMAETCS U JJIs1 KPUBBIX YETBEPTOIO MOPSIKA - UX OKa3aJloCh
CTOJIbKO, YTO TMOJHOW KiacCU(UKAIMU HE CYIIECTBYET J0 CUX mmop. Takxke mpo-
OsieMa OMKBaJpaTHBIX KPUBBIX 3auHTEepecoBaja JleoHapaa Jiinepa, X0Ts B MEepPBO-
HavyaJIbHBIN IJIaH Dijepa HcclieJOBaHUE KPUBBIX YETBEPTOro MOpsAJIKA HE BXOJIU-
70. Jlo HEro 3TUM BOMPOCOM B 00111eM BHjIe 3aHUMascs bpaxenons (1688 - 1744),
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paboTsl KoToporo nosiBuiKCh B 1730 - 1732 rr. EnuHol cucteMaTtu3anuu KpUBbIX
YETBEPTOro MOPsAKa Y TOr0 aBTOpa HeT. Diiep Bpsia Jik OblT 3HAKOM C pe3yJIbTa-
TaMu bpaxenoHs, korna nvucan Beenenue.

PaccmoTpum, kak 00pa3yroTcsi OMKBaJpaTHbIE KPUBBIE YETBEPTOrO IMOPSIIKA.
Ecam ninockocTe nepecekaeT JBe Mepecekaronecs NOBEPXHOCTH BTOPOro MOPS-
Ka, JINHUSIMU CEUYEHUS SIBJSIOTCS JIBE€ KPUBBIE BTOPOTO MOPSAIKA, MEPECEKAIOIINECS
B UETHIPEX TOUYKax. Uepe3 3TH TOUKM NPOXOJHUT JIMHUS NEPECEUEHUs] TTOBEPXHO-
cteil. OHa sBISETCS KPUBOM YETBEPTOro MOps/Ka €€ Ha3bIBalOT OMKBAJIPATHOMU
KPUBOM.

KpuBast ueTBepToro nopsiika MOeT pacrajaarbcs Ha 0ojiee MPOCThie KPUBBIE
HUBIIMX TOPAJIKOB, MPUYEM OJHA U3 HHUX MOXeT OblTh MHUMOW. Hampu-
Mep, TUHUEH TEPECEUCHUS ABYX LUWIMHAPOB C MAPAIIIEIbHBIMU OCAMH SIBIISIETCS
OMKBaJpaTHas KpHUBas, KOTOpas pacnajaeTcss Ha YeThIpe MpsiMble — o01me oOpa-
3ylollue UUIUHAPOB. MIMeroTcs ciayyau pacnafeHus OMKBaJpaTHOW KPUBOUM Ha JBE
KpuBbIE BTOporo mnopsiaka. Ecnum OukBaapaTHylo KpuByio (WM BooOme —
MPOCTPAHCTBEHHYIO KPUBYIO YETBEPTOIO MOPAJIKA) IPOECKTUPOBATH U3 HEKOTOPOH
TOYKHU TPOCTpaHCTBA (OECKOHEUHO YHaNEHHOW WM KOHEYHOM), TO B pe3yJibTare
MOJIy4aeTcsl MPOSKTUPYIOUIUN HUIMHAP UM KOHYC, BOOOIIE, YeTBEPTOTO MOPSIAKA.
Bropas kpuBasi IMHUSA TEPECEUEHUs TOXKE SIBISETCA KPHUBOW BTOPOTO MOPSJIKA,
MOCKOJIBKY MOPSAOK 3TOM JIMHUM ONpeeNsieTcsl KaKk pa3HOCTh MOPSAJIKOB OMKBAI-
PaTHOW KPUBOUW — KPUBOU YETBEPTOIO MOPSAKA U MOPAIKA IIEPBOU JIMHUU.

JIBe MOBEPXHOCTH BTOPOIO MOpPsAKAa B OOILIEM Clydyae MepeceKaroTcsl Mo mpo-
CTPaHCTBEHHOW JIMHUHM YETBEPTOrO MOPSKA, KOTOPYIO Ha3bIBal0 OMKBAJIpaTHOM
KpuBOM, Tak Kak MOpSAIOK JIMHUM NEPECEUEHUs PABEH IMPOU3BEACHUIO MOPSIKOB
IIOBEPXHOCTEM, TO 3Ta JIMHUS - BCEr/la KpUBasi YETBEPTOro Mopsiaka. B otnuuume ot
JIPYTUX KPUBBIX YETBEPTOTO MOpsAJIKA - OMKBaJpaTHasi KpUBasl.

KpuBast yerBepToro mopsiika MoxKeT pacrnaaarbcs Ha 0oJjiee MPOCThIe KPUBBIE
HU3IIUX NOPsSAKoB. Hampumep, nMHUEN nepecedeHrs ABYX LWIMHAPOB C Hapal-
JENbHBIMUA OCSIMU SIBJSIETCS OMKBaJpaTHas KpUBas, KOTOpas pacrnajaercs Ha 4e-
ThIpe MNpsMble - o0lue oOpa3yroume HUIMHAPOB. VMeroTes ciaydan pacrajaeHus
OMKBaJIpaTHOW KPUBOM Ha JBE KpHBBIE BTOporo mopszaka[l]. B manHom ciy-
yae KpUBasi Y€TBEPTOrO IMOPSIIKA OMSITh COCTOUT U3 €IMHCTBEHHOTO0 KyOMYECKOTO
CEerMeHTa; KpUBasi TPEThEro MOpsIKa - U3 JABYX MapabOJIMYECKUX CETMEHTOB, CO-
€AMHEHHBIX B cepeauHe BTOporo pedpa ¢ HenpepblBHOCTBIO Cl; KpuBasi BTOporo
MOpsSIAKA - U3 TPEX JIMHEHMHBIX CErMEHTOB, COCAMHEHHBIX BO BTOPOM U TPEThEU
BepminHax ¢ C HENPEPHIBHOCTHIO. YBEINYEHUE NOPSIAKA CrIIaXKUBAET KPUBYIO, HO
B TO K€ Bpems U ykopauuaeT ee [2]. [locie nmepexona monydaeTcsi KpuBas 4eT-
BEpPTOro MOpsIKa, pachajaroniascs Ha mapy runepOoi, mepecekarmmuxcs B y3Jo-
BOW TOYKE, COOTBETCTBYIOLIEH coenuHeHuto [3]. JIuHusa nepecedyeHust MmoBEPXHO-
CTell - KpuBas 4YeTBEPTOIro MOPsJIKa - B JAHHOM Ciy4yae Toxe OyAeT CHMMETpUYHa
OTHOCHUTEJIBHO 00Ilel MIOCKOCTH cuMMeTpun noBepxHoctel [1]. Kpusbie Oonee
BBICOKOT'O TOPSAKA, HAIPUMEDP, OUIUPKYJSpHAas KpUBas YETBEPTOro MOPSAKa,
BCTPEYAIOTCS PEXKE.
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VIIK 744.4:697
OCOBEHHOCTHU I'PAOHUYECKOI'O BBIITIOJIHEHUS
YEPTEXEU MAPKH OB

Oumun K.A., Maxkapos /I.U. (TI'B-1-14)
Hayunslii pykoBoutens — cT. npen. kageapsl UI'CuM Lpiranosa F0.M.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

B oannoii pabome paccmampuearomes ocHogHble 0cobeHHOCMU 2paduiecko20 8bINOIHEHUS
yepmeanceu mapxu OB.

Kniouesvie cnosa: uepmesic, canumapHo-mexHuyeckoe ycmpoucmeo, omonieHue, eHmuis-
Yus, KOHOUYUOHUPOBAHUe, MPYOONPOBOO.

Kuneie, 001IECTBEHHBIE U TTPOMBIIIJICHHBIE 37aHUs 000PYIYIOTCS pa3IuyHbI-
MU CaHUTAPHO-TEXHUYECKHMH YCTPOMCTBAMU: BOJOIPOBOJIOM, KaHaIU3allUeH,
IIEHTPaJIbHBIM OTOIUICHUEM, BEHTWIAIMEH, CHAOXEHUEM Topsiued BOJIOM, raso-
cHaOxeHrueM U T.J. UepTexku Ha CAaHUTaApPHO-TEXHUYECKHE YCTPOMCTBA B 3IaHUSX
MIPOCKTUPYIOTCSI B COOTBETCTBUM C MPOESKTHBIM 3aJJaHUEM Ha OCHOBE apXUTEKTYp-
HO-CTPOUTEINBHBIX UEpPTEekKEN - TUIAHOB, (pacajoB U pa3pe3oB; U COJEPHKAT IJIAHbBI
dTa)xKeh ¢ HaHECEHUEM TPYOOINPOBOJOB U 00OPYAOBaHUS, HEOOXOIUMBIE pa3pe3bl,
AKCOHOMETPHUUYECKHE CXEMBbI TPYOOIPOBOJOB M BO3IYXOBOJIOB, CXEMbl CTOSKOB,
OTIIeJIbHBIC Y37k, netanu u Jp. [1]. UepTexxku oTOmIeHHs, BEHTWIAIMN U KOH/IU-
IIMOHUPOBAHUS BO3JyXa OTHOCATCS K OCHOBHOMY KOMILJIEKCY pabouux udepTexein
Mapku OB. Onu Beimonsstotca no 'OCT 21.602-79 u noapa3aendtoTcs Ha clie-
JYIOIIUE BUJIBIL:

[Inan-cxema pa3MelieHus YCTAHOBOK CUCTEM.

IInan u pa3pes cucrem.

AKCOHOMETPUYECKUE CXEMBI.

[Tnan-cxemy pa3MmernieHuss yCTAaHOBOK CHUCTEM BBHITIONHSIOT B Macitabe 1:400
unu 1:800. OHa gaet npeAcTaBIC€HUE O PACTIOIOKEHUN YCTAaHOBOK cucteM. Ha Heit
M300paxkaroT KOHTYP 3/1aHUsI, KOOPAUHAIIMOHHBIC OCH 3J]aHUS, YCTAHOBKH CHUCTEM.
VYcTaHOBKM CHCTEM HM300pa)KarOT TOYKAMH JUaMETpoM 1-2 MM, Ha TOJIKE JTUHUHU-
BBIHOCKH YKa3bIBalOT 0003HAUCHUE YCTAHOBKH, a MOJI MOJKOW - HOMEp JIKCTA, Ha
KOTOpPOM H300pakeH depTex..HanmeHoBaHME TUIaH-CXEMBbI pa3MelIeHUus yCTaHO-
BOK CHCTEM YKa3bIBalOT cokpaileHHo “Ilman-cxema”. IlnaHbl U pa3pesbl BBINOJI-
HstoT B MacmTade 1:100 unu 1:200, dparMeHTsl M1aHOB U pa3pe30B — B MaciTade
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1:50, y3nbl cuctem — 1:20 mnm 1:50. Ilmansl U pa3pe3bl CUCTEM OTOIUIEHUA, KAK
MIPaBUJIO, COBMEMIAIOT C CUCTEMAMH BEHTUJIALIMU U KOHAWLIHUOHUPOBAHUS BO3/1yXa.

Ha nnanax u paspe3ax 00603Ha4aroTCsi pa30MBOYHbBIE OCH 3[]aHUs, PACCTOSIHUE
MEXAy HUMH, OTMETKH YHUCTOIO 10JIa, JHaMeTphl BO3JYXOBOJOB M KOJHUYECTBO
MPOXOJAIIEr0 Yepe3 HUX BO3AyXa, CEYEHHUS M YKIOHBI TPyOONpPOBOAOB, CTOSKHU
CUCTEM OTOIUICHUS, TUIl PAJUATOPOB U T.A. s KWIBIX 3JaHUN OOBIYHO BBIMOJI-
HSAIOT CXEMbI Pa3BOJKM Ha YEpHAKe W CUCTEMbI OTOIUICHHS B MOJBAJIE, IJIS HAJ-
36MHOM YacTH OOBIYHO JAETCs CXeMa CTOSIKOB 1-ro 3Taxa, T.K. MOCIEIyIOUIne
ATaXXH HE OTIMYAIOTCS OT Hero. CXemMbl CUCTEM OTOIICHUS, BEHTHIALIMU U KOH/IU-
[IMOHUPOBAHUS BO3/lyXa BBIMOJHAIOT B aKCOHOMETPUYECKON (PpoHTanbHONU H30-
MeTrpuueckoil npoekuuu B mMacmTade 1:100 wnu 1:200. [Ipu Gonbiiol npoTsKeH-
HOCTH BO3J1yXOBOJIbI U TPYOONpPOBOABI M300paxkatoT ¢ pa3pbiBoM. Ha cxemax ame-
MEHTBI CUCTEM H300pa)aroT YCIOBHBIMU I'pauyecKUMU 00O3HAYEHUSIMU B COOT-
BerctBuU ¢ ['OCT 2.786-70. Ha cxemax cucmem omonneHus OObIYHO YKa3bIBAIOT
TpyOONpPOBOABI U UX JTUAMETPHI, CTOSIKM CHCTEM OTOIUIEHHUS U UX O0O3HAUYEHUS,
HarpeBartesibHble MPUOOPHI U T.M. CTOSKH OTOIJICHUSI Yy HapyXHBIX CTEH 0003Ha-
YaloTCsl YEPHBIMH TOYKAMHM C TOPSAJIKOBBIMU HOMepaMu (B JIBOWHOM KpYXKKe),
BHYTpHU 37aHUS CTOSIKU oOo3HavaroTcsi OykBamu, Hanpumep: A u b ('OCT 11628-
65). Paznuunblie BUbI TpYOOIIPOBOI0B M300pakatoTcs corjacHo 'OCT 2.784-70
CIEeYIOIIMM 00pa3oM: MOAAIOIIMA TPyOOIPOBO BBIUEPUHBAETCS CIUIONIHOM JIH-
HUel; oOpaTHas 4acTh TPyOOINPOBOJOB - IITPUXOBOM; BO3/YIIHAsA Tpyda 0003HA-
YaeTCs WTPUX-IIYHKTUPHON TOHKOM nuHued. Tommmuaa nuaui 0.6-0.8 mm. Ha
TpyOOmnpoBoAax OTMEUEHbI HAaMETphbl TPyO, BUJ 3allOPHON apMmaTypbl U MecTa
CIIyCKOB OOpaTHOM ceTH B MOJIOJIbHBIE KaHANbI, paJuaTopbl (YCIOBHBIM 3HAK 3a-
JIMBAETCs YEpHOM Kpackoi) u peructpsl. [Ipu Hammyuum B 37aHUM IBYX M Ooliee
CUCTEM OTOIUICHUS B HAMMEHOBAaHUHU CXEMbl CUCTEMbI OTOIUICHHS yKa3bIBalOT HO-
Mep CUCTEMBI. Takke CTOUT OTMETHUTh, YTO OOBIYHO JJIS JKUJIBIX 3aHUM M300pa-
AT CUCTEMY OTOIUIEHUS TOJBKO Ha MOA3EMHYIO €ro 4acTh. [[ns Han3eMHOM yac-
THU 3/1aHUS BBIIIOJHAIOT CXEMBI CTOSIKOB M CXEMY Pa3BOJKH IO yepnaky. HarmsanHoe
MIPEACTABICHUE O CUCTEME OTOIUIEHUS JAKOT AKCOHOMETpUYECKUE cxeMbl. 1Ipu He-
OOJBIINX 3/IaHUSIX HAa CXEMaX TPyOOIPOBOIOB MMOKA3BIBAIOT BCIO CETh, a IIpH OoJiee
KPYIHBIX 3aHUSX — TOJIBKO HamboJee XapakTepHylo 4acTh TPyOONpPOBOAOB U J0-
MOJIHAIOT YePTEX OTACIBHBIMU CXEMAMHU CTOSKOB.

[Ipu rpaduyeckom BHITIOJIHEHUH TUTAHOB U pa3pe3oB Mapku OB pekomeHayer-
Cs1 UCTIOJIb30BATh JIMHUU CIEAYIOUIEN TOJIUHBI:

CTPOUTEINBbHBIE KOHCTPYKIUU - 0.2 MM

KOHTYPbI TEXHOJIOTHYEeCKOro o0opyaoBanus - 0.4 mm

caHutapHblie puoops - 0.2-0.4 MM

TpyOOoIpoBoAsI - 0.6 MM

BO3JyXOBOJIbl B OJIHY JIUHUIO - 0.8 MM, B J1B€ TUHUH - 0.6 MM

Ha cxemax cucmem éenmunayuu u KOHOUYUOHUPOBAHUS 6030YXA YKA3bIBAIOT:
BO3/1YXOBOJbI U X JUAMETPhl CEYEHHUS, KOJINYECTBO MPOXOASLIETO BO3/1yXa, JIFOU-
KM ISl 3aMEpOB MApaMETPOB BO3/lyXa, MAPKHU JIOYKOB B coorBeTcTBUM ¢ ['OCT
2.786-70. B xauecTBe 0003HaUEHUS BEHTUIALIMHA CAaHY3J0B U KYXOHb HCIOJB3YIOT
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KaTIO3UNHBIE PEIIECTKU C MOABWKHBIMU MephsiMu. Ha cxeMe ux n3o0paxkaroT co-
OTBETCTBYIOIIUM YCJIOBHBIM 3HAKOM M CTPEJIKOM, KOTOpasi YKa3bIBA€T UX MECTOIO-
noxkenue. Han crpenkoii ykassiBatorcs 0ykBbl JKP; nudpa, obo3Havaromas, Ha kKa-
KOM 3TaXe CIEyeT MOCTABUTh 3Ty PEIIETKY; pa3Mep PELICTKH B caHTUMETpax. B
HAaUMEHOBAaHUM CUCTEM BEHTUJISALIMHM U KOHIUIIMOHUPOBAHUS BO3AyXa JaeTcs 000-
3HA4YCHUE CHUCTEMbI (B OCHOBHOM HAJIMHUCH YEpPTEKa MOJHOCTHIO, @ B CXEME - CO-
KpallleHHO). boJiee neTanbHbIe YePTEKH CUCTEM YCTAaHOBOK — 3TO IUIAHBI U pa3pe-
3bl YCTAHOBOK, KOTOpBIE AAIOT MPEICTABICHHE O MPUHLMIIUAIBHOM YCTPOWCTBE
CHUCTEMBI, IO3TOMY UX JOCTATOYHO BBHIMIOJHSTH YIPOIIEHHO C YMEPEHHOM JeTalu-
3anuen [2].
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VIIK 514(09)
TEOMETPUYECKHUE ACITEKTHI TEOPETUYECKHUX TPY/IOB
AJBBPEXTA JTIOPEPA

YeboTtapesa [.B. (Apx-1-08)
Hayunslii pykoBoautens — cT. npen. kapeapst UI'CuM Ilponenko O.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Onucan exnao A./{liopepa 6 pazeumue 2ceomempuu u 3HAHULL 0 nepcneKmuee.

Knrouesnie cnosa: ceomempust, nepcneKkmuesda.

AnbsOpext Jltopep M3BECTEH HE TOJIBKO KaK BETUKHM HEMELKHI UBOMUCEL,
PUCOBAJBIINK, IPABEP, HO U KAK TEOPETUK MCKyccTBa. OH Hamucana U u3jajil TpU
TpakTtaTa: "PykoBoacTBo Kk usmepenuro" (1525), "HacTaBinenue Kk yKperuieHUIO ro-
ponoB" (1527) u "Yetsipe kauru o nponopuusax” (1528). Tpakrar "PykoBoacTa
MU3MEPEHUIO" COCTOUT U3 YeThbIpeX KHUT. [lepBas mocBsIIEeHa ONPENEIECHUIO BaXK-
HEHIINX TeOMETPUUECKUX MOHITHI U crocobam BbHIYEPUYMBAHUSA HEKOTOPBIX KpH-
BbIX, BO BTOPOU peub UAET 0 PUrypax Ha IJIOCKOCTH, B TPETheH — 00 00bEMHBIX
T€Jax, B YeTBEPTOM — O MEPCIEKTUBE U CBETOTECHH.

B niepBoii kaure AnbOpexT J[opep H37I0KUIT TEOPUI0O KOHUYECKUX CCUCHUHN U
MOKa3all, KaK CJeAyeT YepTUTh IJIOCKUE CeYeHUs JT000ro 3ajJaHHoro konyca. OH
noJApoOHO Omucan TeOMEeTPUYECKU crocod MmocTpoeHus sumnca. Bropas kaura
MOCBAIIIEHA MOCTPOEHUIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, B OCHOBHOM TEX, KOTO-
pbl€ HE MOJy4aroTCs M3 KBaJpaTa WM PaBHOCTOPOHHErO TpeyrojbHUKA. [ropep
MPUBOJUT TOYHBIA CHOCOO MOCTPOEHUS MPABUIILHOTO MATUYTOJIBHUKA TPU MOMO-
M nupkyns. MHTepec K mOCTpOSHHI0 MHOTOYTOJIBHUKOB OB BbI3BaH MPUMEHE-
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HUEM B MCKYCCTBE TOT'O BPEMEHHU apaOCKHX M FOTHUYECKUX OPHAMEHTOB, 3TO M I10-
CITY’)KWJIO TOJTYKOM JIJISI CO3JTaHUS M3SITHOTO PUCYHKA IS MapKeTa. TpeThsl KHUTA
HOCHT MPAKTHYCCKUH XapaKTep U COACPKUT MPUMEPHI MPUMEHEHUS TCOMETPHH K
KOHKPETHBIM 3a/1aduaM apXUTCKTYpPbl, HH)KCHEPHOTO Jieja, JCKOPAaTHBHOT'O UCKYC-
cTBa M moctpoeHus mpudToB. [Jropep mokas3piBaeT HaYCPTaHUE TOTHYCCKUX OYKB
OPUTHHAIBHBIM METOJIOM: OTKA3aBIIMCh OT AYT OKPY)KHOCTEH U OOBIYHOTO BITHCHI-
BaHHs OYKB B OOJIBIION KBajapaT, CTPOHMT UX M3 HECKOJBKHX CTaHAAPTHBIX T'€O-
MeTpudeckux Guryp (KkBaapatoB, TPEYroJbHUKOB, Tpaneiuii). B aToii kaure co0-
paHbI ¥ pa3HOOOPA3HBIC METOIbI, IIO3BOJISIOIINE XYA0KHUKY Ha OCHOBE T€OMETPH-
YECKOTO TMPUHIIMIIA W3MCHATH TPOIMOPIHMH JHO00W (DUryphl, ONMHUCAHHBIE B JIBYX
MEPBBIX KHUTAX. DTH METOJBI MPEACTABIISIIOT COOON pa3IMYHbIC T€OMETPUUCCKUE
otoOpaxkenus. Hanpumep, apduHHbIC 0TOOpaKCHHS MO3BOJISIOT MOJYYaTh KApU-
kamypol. J{topep mokasal, 4To Takue MCKaKEHHBbIC M300paXCHUS HATYPhl MOXKHO
MOJIYYHTh YACTO TEOMETPUYECKUM criocoOoM. UeTBepTas KHHTa MOCBAIICHA T'e€O-
METpPHUM TpeXMepHBIX Tel. CHadaja pacCMaTPHBACT IATh OCHOBHBIX MPaBHIIBHBIX
MHOTOTpaHHUKOB (I171aTOHOBBIX TeJ), IOBEPXHOCTH KOTOPBIX CITYKUIN MOJECIIMHU
JUTSL M3Y4eHHs repcnekTuBbl. Jlambine [ropep mepednciser CBOWCTBA apXUME]IO-
BBIX TCJI, M TpeJjlaracT HECKOJIbKO HOBBIX, HE YKJIAJIBIBAIONIUXCS B KiaccU(HKa-
U0 Apxumesaa. YUEHBIH ONMUCHIBAET METOJ IMMOCTPOSHHUS Pa3BEPTKH TPEXMEPHBIX
TEJ Ha TJIOCKOCTH, IPH KOTOPOM TpaHU Ted 00pa3yroT CLEIUICHHbIE MEXIy coO00M
B OIpE/ICTICHHOM TIOPSIKE 3BEHBS pa3BepTKU. 3aTeM J[ropep paccMaTpuBaeT 3aja-
gy 00 yaBOeHHHU KyOa (AeNHiCKy0 MpoOsieMy) U pemaeT ee TpeMs crocodamu. U
TaK MacTep JIOTHYECKH MOIXOJUT K HEOOXOIMMOCTH PACCMOTPEHHs paszzeiia o
nepcruektuBe. [[insa Jlropepa u ero COBpeMEHHHKOB MEPCICKTHBA ObLTa BEPIIUHOMN
aiicOepra, Ha3pIBAEMOTO TEOMETPHEH.

B smioxy Bo3poxaeHus Xy10)KHUKH CTOJIKHYJIUCH ¢ TTPoOJIeMOii epeiauu 3pu-
TEJIBHOTO BOCIPHUATHS MPOCTPAHCTBA M IMPOCTPAHCTBCHHBIX OOBCKTOB Ha JIBYX-
MepHo# TutockocTr. Co3naHHas CUCTeMa MEepPCIEKTHBBI SBHJIACH PEIICHUEM TIPO-
0JIeMBl ¥ UMeeT 3HaYeHUe 10 Hamux aHed. CylecTByeT eAMHBIA METOJT TTOCTPOE-
HUS TEOMETPUH H300pakacMoro MpOCTPAHCTBA U MOJCIUPOBKU (OPMBI, 00beMa
3aIOJHAONINX €0 MPpeAMETOB. M B HacTosIee BpeMs yIoTpeOISIOTCsl T JKe TOo-
HATUS ¥ TEPMUHBI, KaK KapTHHHAS IJIOCKOCTh, TOPU3OHT, JIMHUM CXOja, TOYKa
cxona u T.1. B cBoem Tpakrarte J[fopep MPUBOIUT HW3BECTHBIA B TO BPEMS CIIOCO0
MTOCTPOCHUS TICPCIIEKTUBBI — TOJIHBIN (MCIIOIB3YIONIUI TUTaH U MPOGUIBLHOE U30-
OpaxeHHe TpeIMeTa) M ONUCHIBACT COKPAIIEHHBIN. [IJIsl MOCTPOSHUS 3THUM CIIOCO-
OOM MEepCIEeKTHBBI TOYKH HEOOXOJIUMO BBIYEPTUTH PPOHTATBHYIO MPOCKIIUIO 00h-
€KTa B TOBEPHYTOM ITOJIOKEHUH, B PE3YJIBTATE YEro OTIAaeT HEOOXOIUMOCTh UC-
MOJIb30BaHUS yJAJICHHBIX OT TOJIA YepTeKa TOUEK CXOJ1a, YTO JICJAeT YePTEK HITH
PUCYHOK 0oJiee KOMITAKTHBIM. [loCTpoeHne NMePCIeKTUBB TOYHBIMH I'eOMETPHYC-
CKHMH TIpHEMaMU TPOCIICKUBACTCS B M3BECTHEUIINX TpaBiopax aBTopa «MemaH-
xonus» (1514r.), «Cesaroit Ueponum B cBoeli kenbe»(1514r.). YuacTBys B paspa-
00TKE yYCHHsI O MPOTIOPIUAX M MEPCIICKTUBHOTO MPOCTPAHCTBA, OH BBICKA3aJl P
MBICJICH, HAIICANINX OJIECTAIICE MOATBEPKICHUE COBPEMEHHBIMHU HCCJICIOBAHMS-
Mu. B nomonHenne J[ropep OmMCHIBACT YCTPOWCTBA U TPUCIIOCOOJICHUS ISl TTOTY-
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YEHHUsI [IPABUJIBHOM NEPCIIEKTUBBI HE MaTEMAaTUUYECKUMU, & MEXaHUYECKUMHU CPEJI-
ctBamMu. Kpome H3BECTHBIX paHee MPUCIOCOOIECHUN MPUBOAMUTCS OMHMCAHHUE U30-
OpereHHoro camum J{ropepom crnocoda nepcrneKTUBHOTO PUCOBAHUS MIPU MOMOIIU
nepeKpeluBaonmxcs HuTei. s nepenaun ciIoKHbIX paKypcoB U IBMXKEHHUH (u-
Typhl YeJIOBEeKa B MPOCTPAHCTBE YUYEHBIA COEAMHWII F€OMETPUIO OOBEMHBIX TENl U
TEOPUIO JIMHEUHOUN NIEPCIIEKTUBBI.

OuenuBas 3HaueHue TpakTarta /[ropepa, HEOOXOJMMO OTMETHUTH TaK K€, UTO
9Ta KHUra ObUla OJTHUM U3 MEPBBIX COUYMHEHUN HAYYHOI'O XapaKTepa, HalMCAHHBIX
Ha HEMELIKOM $I3bIKE, TAK KaK IpeaHa3Havajach ISl MOJIOJABIX XYIOKHUKOB U pe-
MECJICHHUKOB, COOTEYECTBEHHUKOB aBTOPA.

VIIK 514.181.24
COEPUYECKAS MTOBEPXHOCTD U EE PASBEPTBIBAHUE

Mapudos P.A. (III'C-3-14)
Hayunslii pykoBouTens — K.T.H., Aou. kadeapsl MI'CuM Mapununa O.H.
Bosrorpaackuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampusaemcs cgpepa u ee ycnosnas paseepmka.

Knrouesvie cnosa: cgepa, ycnosnasa paszsepmka.

[ToBepxHOCTh cdepbl 00pa3yeTcsi BpAllEHHMEM OKPY>KHOCTH BOKPYT CBOETO
auameTpa, NepreHauKyIsspHoro aubo miockoctu nl, nubo n2. Ha smiope cdepa
3a/1aeTCsl MPOEKUUSIMU JBYX 3KBATOPHUAIBHBIX OKPYKHOCTEM M, N, MJIOCKOCTU KO-
TOPBIX MAPAJUIENBHBI IIOCKOCTAM MPOEKIHUN . DTH OKPYKHOCTH SIBISIOTCS OYEP-
KOBbIMHU 00pa3yromumu chepbl. Kaxablii Takol o4epk UMeeT Be MPOEKIUU, OHA
13 KOTOPBIX BBIPOXKAAETCA B OTpe30K. KapkacoM moaennpoBaHHs MOBEPXHOCTH
chepnl OyneT Ba MHOXKECTBA KOHIIEHTPUUECKUX OKpYyXHOcTeh. [ImockocTu ox-
PY’KHOCTEW NEPBOr0 U BTOPOTrO MHOYKECTBA COOTBETCTBEHHO IMAPAJUIENbHBI IIJIOC-
KocTsIM npoekuuid. [loctpoenne Touek W JIMHUNA MOBEPXHOCTH C(hephbl OCYIIECTB-
JSI0TCA MOCPEICTBOM MPUHATOTO Kapkaca MojeiaupoBanus cepor [1].

Paccmotpum npumep. [loBepxHocTh cdeprl 3aaana ouepkamu m, n. [loctpouTts
HejocTamue npoekiuu Touek A, B u C, npuHajuiexxanmx NnoBEpXHOCTU CPEPBHI.
UtoObI TOCTpOUTH TIpoeKInio A2, mpoBoauM uepe3 Al oKpyXHOCTh Kapkaca Ia-
pajuieNibHO MIocKOoCTH T2. Ee quaMmeTp nmpoekThupyercs Ha ml B HaTypalbHYIO Be-
anuuny. OnpenenseM BTOPYIO INPOEKLHUIO 3TOM BCIIOMOraTEIbHON OKPYKHOCTH U
MOCPEICTBOM JIMHUY MPOCKIIMOHHOM CBs3U HaxoauM A2 u A2l . Kak yxe oTMmeua-
JIOCh, €CIIM YKa3aTh, HA KaKOM YaCTH MOBEPXHOCTH HAXOAMUTCS TOUKa A, IOJIyyaeM
eAMHCTBEeHHOE pemieHue. Touka B nmpuHaanexur ouepky n (B2 npunaanexut n2).
IIpoexunu Bl, B1I nHumaentHel npoekunun ovepka Ha ml. Touka C Taxxe npu-
HAJJIEKUT OYEPKY N, HO B 3TOM CJydae MOJydaeM, €AUHCTBEHHOE pemieHne C2
npuHaanexuT n2 [2]. IloBepxHocTH BpamieHusi, K KOTOpbIM OTHOCUTCS U cepa,
BXOJSAT B TAK HAa3bIBAEMYIO TPYIIILY HE Pa3BEPTHIBAEMBIX TOBEPXHOCTEN. DTO TaKue
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MOBEPXHOCTH, KOTOPHIE TOJIBKO MPUOIMKEHHO MOKHO COBMECTUTD C MIIOCKOCTBIO.
IloBepXxHOCTM  BpalleHUsT IIUPOKO  pPACHPOCTPAHEHBl B  apXUTEKTYpPHO-
CTPOUTEIBHOM MPAKTUKE B KAUECTBE MOKPBITUI U MPU KOHCTPYUPOBAHUH KYITOJIOB;
UCIIOJIB3YIOTCS 11 OpOPMIICHUSI TPOEMOB, UIsl 00pa3oBaHus OansiCUH, Ba30HOB U
T. 1. Jleranu, oOpaboTaHHbIE HA TOKAPHOM CTAaHKE WJIM HU3TOTOBJICHHBIE MPU TO-
MOIIIM TOHYApPHOI'O KpyTa, TakKe SBJISIOTCS MoBepxHocTsMu BpaunieHus. Cdepa
MPUHAJICKUT K YUCIY HE pa3BEPTHIBAEMBIX MOBEPXHOCTEH, HO OHA MOYET ObITh
pa3BepHyTa NPUOIUKEHHO C JOCTATOUHOW JIJISl MPAKTUYECKUX LEJeH TOUYHOCTHIO.
CymiecTByroniyie METO/Ibl pacyeTa MOCTPOCHUsI MIPUOIMKEHHOM pa3BepTKU HE pas-
BEPTHIBAEMON TOBEPXHOCTH COCTOSIT B TOM, YTO OTCEKM 3TOH IMOBEPXHOCTHU all-
MIPOKCUMUPYIOTCSI OTCEKAMH PA3BEPTHIBAIOIINXCSA MOBEPXHOCTEH, B JAHHOM CIY-
yae — HWINHIPUYECKUMU.

Ecnu noBepxHOCTh HE pa3BEpThIBaeMas, TO €€ 3aMEHAIOT HA0OPOM pa3BEpPThI-
Bae€MbIX MOBEPXHOCTEH, IOCTATOYHO XOpOIIOo mnepenarmux ee popmy. PazsepTky
Habopa pa3BePTHIBAEMBIX MMOBEPXHOCTEN MPUHUMAIOT YCIOBHO 32 MPUOIMKEHHYIO
pa3BEPTKY HE pa3BEPTHIBAEMOI MOBEPXHOCTU M HA3bIBAKOT YCIOBHOM pa3BEPTKOU
noBepxHocTH. [IpuBegem mnpumep NpuOIMKEHHONW pa3BepTKU MOBEPXHOCTH che-
pbl. [ToBepxHOCTH cepbl AeNIT MEpUIMaHAMK Ha s/l PaBHBIX J0J€H, HanpuMep
BOCEeMb vacTell. KaxIyro 4acTh 3aMEHSIOT HUIMHAPUYECKON MOBEPXHOCTHIO, Ka-
caTesJIbHOM K TOBEPXHOCTH cdepbl. JImuHbl 00pa3yromux HUWIMHIPUYECKON Mo-
BEPXHOCTU YOBIBAIOT OT 3KBaTtopa K moJitocaM cdepsl. Pa3zBepTka 31Ol (opMbI
MIPEICTaBIIAECT COOON BOCEMb J10JIeH (JIEMECTKOB), pa3Mephbl KOTOPBIX BBIYUCIISIOTCS
no »mtopy. JnuHa 15 ogHOM M3 TakMX yacTel paBHa 7r, TJe I — paanyc cQephl.
Mlupuna cpeaneit yactu nenectka AB paBna 2nr/8, a mmpuna CD paBHa Benuyu-
He 2nrl/8, roe rl — paauyc BepxHEH UM HUKHEH OKPYKHOCTU ceueHus: cepbl
m1ockocThro. JlimHa otpe3koB 1323, 2333, 3343 u 4353 cOOTBETCTBYET IyraM TeX
K€ HAMMEHOBAaHUM, KOTOpPbIE UMEIOTCS Ha nepBoi npoekuuu. [Hupuny AB u CD
U3MEpSEM U MEPEHOCUM CO BTOPOM MpoeKInu cepbl. B cTpouTenbHOM MpakTuke
MOBEPXHOCTH cpepbl AenuTcs Ha OoJblliee KOJIMYECTBO YaCcTel U TOPU30HTAIBHBIX
ceueHui [3].

IlocpencTBOM paccCMOTPEHHOIO AJITOpPUTMA PEMIEHUS MOXKHO IOCTPO-
UTh YCIOBHYIO pa3BepTKy 000 Apyroil mnoBepXHOCTH BpaileHus. Bemo-
MOTraTeNbHbIE MMOBEPXHOCTH LUJIUHIAPOB U KOHYCOB HMCHOJIB3YIOTCS JI MOCTPOE-
HUS YCIIOBHBIX pa3BepPTOK. TakmX JUHEWYAThIX HEPA3BEPTHIBAEMBIX IOBEPXHO-
CTeil, Kak, HampuMmep, OJHONOJOCTHOW TUNEepOOION ] WU runepOoTMUecKuil
napaboJIounI.

BUBJIUOTIPA®UYECKUN CIIMCOK
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VIIK 004.92
JTA3ANH U KOMIIBIOTEPHASI TPA®UKA.
BUPTYAJIBHBIE PEAJIBHOCTH

Sxosnesa T. /. (TI'B-1-14)
Hayunslii pykoBouTenb — K.I1.H., 1ou. kKadeapsr UI'CuM Epmunosa H.1O.
Bousrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampusaemcs nonsmue komnvromepHot epaguxu u ee Mecmo 6 UpPmyarbHOM UCKYC-
cmee.

Knrouesvie cnosa: komnvlomepnas epaguka, uHmepbepHas u apxumeKmypHas 6U3yatu3ayus,
BUPMYANbHASL PEATLHOCD.

Komnblorepnas rpajpuka —  o0jacTe  JACATEIBHOCTH, B  KOTO-
POl KOMITBIOTEPHI UCIIOJIB3YIOTCSI B KayeCcTBE HWHCTPYMEHTa ISl CO3j]a-
HUS U300pKEHUN U 00pabOTKH BU3yalbHON HHGOpPMAIIUU, TOJTYYSHHOU U3 pe-
anpHOTO MHUpa. KoMmbproTepHas rpaduka B MOCIeIHEE BPEMs BCE Yallle MPUMEHSICT-
Csi BO BCEX 00JIACTAX, CBSI3aHHBIX C APXUTEKTYPOM, CTPOUTEILCTBOM, IU3ANHOM,
MPOM3BOJICTBOM  PEKJIAaMHOW  TPOAYKIMU W T.JO. PacteT  KOJIMYECTBO
bupM, UCTIONB3YIOMINX Pa3HOOOpa3HbIe KOMITBIOTEPHBIC MPOrPaMMBbI U MPUBJICKAIO-
X K COTPYTHUUYECTBY JIOJICH, BIaICIONMX UMH. BO MHOTHX BBICIIMX y4eOHBIX 3aBe-
JICHUSIX YK€ BBEICHBI KypChl 00yU€HHUsSI TPEXMEPHOU TpaduKke U KOMIBIOTEPHOMY
yepueHuto. KakoBa ke mpu4rHa TaKoro MOBBIIIEHHOI'O0 HHTEpeca K KOMITBIOTEPHOM
rpaduke ¥ B 4eM €€ OCHOBHOE MPEUMYIIECTBO TEPe]l MPUBBIYHBIMU KIACCUUECKUMHU
pemeHusiMu? HaBepHoe, B TOM, YTO OHa MO3BOJSIET C MOTpscaroliei ¢oropea-
JUCTUYHOCTBIO CTEPETh IPaHb MKy Halllel (haHTazuel U ee BU3yaJIbHbIM BOILIOIIIE-
HueM. Hanbosee 3HaUUTENBHBIN CETMEHT PhIHKA KOMITBIOTEPHOU IpadUKH 3aHUMAET
TaK Ha3bIBAEMasl UHMEPbEPHAs U APXUMEKMYPHAS U3YANUZAYUSL.

Yem xe oTiIMYAETCS MPOSKTUPOBAHWE MHTEPhEpa C MOMOIILIO MPOTPAMM CO-
BPEMEHHOT0 TPEXMEPHOTO MOJICIUPOBAHUS OT TPAJAUIIMOHHBIX MPUEMOB, MPUME-
HABIIMXCST paHee? B mepBylo ouepenb, YHUKAJIbHBIM COYETAHHEM HECKOJIBKHUX
CBOMCTB: TOYHOCTHIO MaciuTada, (hOTOpeaTuCTUUHOCTHI0O N300pakeHUs U BO3ZMOXK-
HOCTBIO JIETKO BHOCUTH M3MeHeHus. Eciau panblie 3ambicen Au3aiiHepa obJieKa-
cs B (hOopMy PUCYHKA, BBIMIOJIHEHHOTO KapaHAAIllOM WJIU aKBapeIbHbIMU KpacKamH,
TO ceiuac JUCTOM OyMaru Jjisi MPOEKTUPOBIIUKA SBIISIETCS SKpaH MOHUTOpa. Ec-
TECTBEHHO, YTO NP JIFOOOM, J1ake HE3HAYUTEIbHOM, M3MEHEHUU MPOEKTa WU
CMEHE IIBETOBOTO PEIICHUS KIACCUYECKHUM ICKU3 MPUXOIUIOCh HAUYMHATH 3aHOBO,
Y MHOT/Ia KOJIMYECTBO 3THX ICKU30B UCUUCIISIOCH AecsiTkamu. U, kak mpaBuio, Bce
ACKH3bI, KPOME OJTHOTO, IIIJTU B KOp3UHY 1st Oymar. Co31aHHYIO e Ha KOMITbIOTE-
pe CLEeHYy JIOCTaTOYHO JIETKO U3MEHUTh. be3ycloBHO, A CO3/1aHMs TaKOUW CIIEHBI
HYKHO TOXX€ MPHUJIOKUTH HEMAJIO TPyJla, HO MOJYYEHHBIM B pe3yibTaTe MPOIYKT
uMeeT ropaszio 6oabpmuil K03 dUuIMeHT noje3Horo aencreud. Yacto cuena, cue-
JIaHHas JUIsl OJHOTO MPOEKTa, B U3MEHEHHOM BHUJIE€ MOET OBbITh MCIOJIb30BaHA B
JPYrOM TIPOEKTE, COBEPIICHHO HOBOM (HampuMep, 3TO OTHOCUTCS K TUIIOBBIM MPO-
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€KTaM MHOTO3TaXXHbIX J10MOB). Co3/laHHas OJIMH pa3 MOJIEeNb TUIIOBOW KBapTHUPHI
MOXXET CIIYXKUTh 0a30i sl JEecsATKA pa3HbIX JU3aMHEPCKUX MpOoeKToB. Mojenu
Me6enu U ObITOBOW TEXHMKH, CO3/IaHHBIE NJIsi OJHOM 3a/ayu, cO BpeMEHEM Ipe-
BpaIIaloTCsl B OOIIUPHBIE OMOIMOTEKH U SKOHOMAT BPEMsI MPHU BBITIOJHEHUU JPY-
TUX IIPOEKTOB.

[Ipy Bcex HECOMHEHHBIX IUIIOCaX KOMIIBIOTEPHOU I'pa@uKH €CTh HEKOTOphIE
OTPULIATEIIBHBIE MOMEHTHI. B OCHOBHOM 3TO OTHOCHUTCSI K OpraHU3aluy [POU3BOJI-
ctBa. UTOOBI B MOJHON Mepe BIAJETh MPEUMYIIECTBAMH, ONMCAHHBIMU BBIIIE, He-
00X0JIMMO MOTPATUTH HEMAJIO BPEMEHU Ha U3Y4YEHHE IMPOrpaMM TPEXMEPHOro Mo-
nenupoBaHusi. Kpome Toro, Heo6X0AMMO BJIaJIETh OCHOBAMH OCBEIICHHUS, pOTOrpa-
¢dbupoBaHus, a Takke pabOThl C MPUIOKEHUIMHU MocToOpaboTku. Eciu Bel mpu
ATOM €lll€ U apXUTEKTOP WJIU JU3aiiHep, TO MOKETE BBIMOJIHATH BCIO padOTy caMo-
CTOATENBHO. KOHEUHO, HU apXUTEKTOPY, HU JW3alHEpy BIAJCHUE KOMIIbIOTEPHBI-
MU 3HAHMSIMU HE TIOMEIAET, HO /Il KaUeCTBEHHOM U MPOAYKTHUBHOW pabOTHI JI0-
TUYHEe KaXJIO0MY 3aHUMAThCs CBOMM JesioM. [1o aToi npuunHe B mocienHee Bpe-
Ms BCE Yallle UCTIONb3YIOTCA TaK Ha3bIBAEMBIE «JIM3aHHEPCKUE TPOUKHU». ITO COO-
CTBEHHO CaM ou3aiuiHep, B KpPYT 3a7ad KOTOPOT0 BXOJUT CO3/IaHUE UIEH U peaan3a-
1Usl €€ KIACCUYECKUM CIocoO0OM (KapaHIalIHbIM 3CKM30M U MacIITaOHBIM YepTe-
KOM), 8U3YaAIU3amMOp, BOILIOIIAIOIINM 3TH ICKU3bl B KOMIIBIOTEPHOE N300pakeHue,
U KOMNbIOMEPHBIU YePMeNCHUK, 3a1a4eil KOTOPOTo SIBISETCS MOCTPOEHHE HEOOXO-
JUMBIX ISl CTPOUTENBCTBA MHTEPhEepa padounx yeprexeid. OH 0OBIYHO JeTaeT 3TO
M0 MacIITaOHOM MOJIENH, BBIIIOJIHEHHOW BU3yanu3aTopoM. Kak mokasasa mpakTu-
Ka, TAKOM KOJUIEKTUB BBIIIYCKAET KAYECTBEHHYIO IMU3AaWHEPCKYH0 MPOAYKLHIO 32
cxatbie CpokH [1].

MecTo KOMNBIOTEPHOU rPa@UKU B BUPTYaJIbHOM HCKYCCTBE.

BupryanbHasi peajbHOCTL — TEXHOJIOTHA, KOTOpas 3apoaunack B 60-x rIT.
XX Beka Ha CThIKE MCCJIEIOBAaHUN B 00JIaCTH TPEXMEPHOU KOMIIbIOTEpHOU rpadu-
KM ¥ YEJIOBEKO-MAIIMHHOTO B3aUMOJECUCTBHSL.

Lenpto pa3pabOTYMKOB BUPTYATbHOM peabHOCTH OBLIO CO3/IaHWE MAaKCH-
MaJIbHO €CTECTBEHHOI0 MHTep(elica, YCTPaHEHUE «3a30pa» MEXKAY YEIOBEKOM U
KOMIIbIOTEpOM. BupTryasibHas peanbHOCTh HalpaBiieHa HA CUMYJISILUIO YYBCTBEH-
HBIX JaHHBIX, KOTOpble (GOPMUPYIOT «KaK Obl peasibHbIN» onbIT. [Ipu Bcem pazHo-
o0pa3uu CUCTEM BUPTYyaJIbHAsI peajbHOCTh OOBEANHIET MPOU3BOIUMBIHN 3P heKT —
b dexT norpyxkerus. OH 3aKIIOYAETCS] B TOM, YTO MOJIb30BaTeNlb IEPECTACT OIILY-
maTh ce0s BHEIHUM HaOJI0/IaTeNIeM M BKJIIOYAETCS B BUPTYaJIbHOE OKPY)KEHUE,
HAaYMHAEeT BOCIPUHUMATH €r0 «KaK HacToslee» (WU «IOYTH KaK HACTOSIIEe»).
Bcemneck 0011ecTBEHHOT0 MHTEpeca K BUPTYalbHOW PEaNbHOCTU MPUXOIAUTCS Ha
Hayano 90-x rr. XX Beka. K Hauany XXI Beka BUpTyalibHasi peajlbHOCTh JIOCTUTJIA
BBICOKOI'O YPOBHSI TE€XHOJIOTUYHOCTHU U IIOJy4YWIa MIHUPOKOE PaCIPOCTPAHEHUE BO
MHOTHX 00JIaCTAX YEJIOBEUECKOW NIESITEIbHOCTH, B TOM YHUCJE U B M300pa3UTEIb-
HOM HUCKYCCTBE. Bupmyanvnas pealbHOCmb — HE IPOCTO «OYEepeIHast KOMIIbIO-
TEpHAsl TEXHOJIOTH», OHA IIPUHAJICKUT K TEM 3HAKOBBIM JOCTHIKECHUSAM HAYKU U
TEXHUKH, C TOSBICHUEM KOTOPBIX CBS3BIBAIOT U3MEHEHHUS BO MHOTHMX 0O0JACTSIX
YEeJI0BEYECKON JEATENIbHOCTH, B MAaCCOBOM CO3HaHWM. BupryanbHas peaJbHOCTH
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oOHapy’>KMBAET TITyOOKHE CBS3U C TUIACTHYCCKUMH U MCTIOJHUTEIBCKUMH UCKYCCT-
BaMH, CTAHOBUTCS B&KHBIM ()aKTOPOM MOJECPHHU3AIIUN U PA3BUTHS MX S3bIKA.

CoBpeMeHHbIE QoTorpadbl 1 aHUMATOPHI, TaK K€ KaK ¥ MHOTHE IMPEIACTaBU-
TEIW JIPYTUX TBOPUYECKUX MPO(ECCHIA, UCTTONB3YIOT KOMIBIOTEp B KA4eCTBE MHCT-
PYMEHTa JUIS pelieHus CBOMX crienuduueckux 3amad. [locTeneHHo, ¢ pa3BUTHEM
TEXHOJIOTUYECKON YaCTH W POTrPaMMHOTO OOecCIieYeHus, TpeOyeTcss BCe MCHbIIEE
a0bcTparupoBaHHe OT 3HAKOMOTO o0pasa, U mpolecc 00padboTKu U300paKEHUM nan
TOYOK HAIIPaBIICHUIO CO3JaHMs BHPTyajdbHOW peanbHOCTH. IlocTeneHHO Komnb-
romepHas epaguxka CTAHOBUTCA Bce 0oJiee JOCTYIMHOM Kak JJIsl TOHUMaHUs (B CHITY
CBOET0 CTPEMJICHHS K PEaJuCTUYHOCTH), TaK U JJIs1 TBOpUecTBa (Oiaromaps crpe-
MUTEIPHOMY Pa3BUTHIO ITPOrPaMMHOr0 obecneueHus ). B pe3ynbrare KoMIbroTep-
Has rpaduka Bce 6ojee mpuoOperaeT YepThl SIBJICHUS MacCOBOM KyIbTYpHI [2].

BUBJIUOIPAOUYECKHNN CIIMCOK
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METPOJIOT U, CTAHAAPTU3ALUA, CEPTUPUKALINA U
KOHTPOJIb KAYECTBA B CTPOUTEJIBCTBE

VIIK 006.91(09)
NCTOPHUSA PASBUTHUA METPOJIOI'MM B POCCUH

AsmiioBa A.10. (OYH-1-13)
Hayunslii pykoBouTenb — K.I1.H., 1ou. kadeapsr UI'CuM Epmunosa H.1O.
Bousrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampueaemc;z ucmopus pazeumus memposiocuu 6 Poccuu.

Knrouesvie crnosa: memponocus, mepol, llomepnaa usba, bonvwas mamooicns, Kommepy-
Koaneaus, Aomupanmeticms-konezus, bepe-xonnecusn, Komuccusi secoé u mep.

Metposorus kak 00JacTh IPAKTUUECKON AEATEIBHOCTH 3apOANIIACEH B IPEBHO-
cti. HadanbHbIl 3Tan CTaHOBIIEHHSI METPOJIOTUN XapaKTePHU3yeTCsl UCIIOJIb30BaHU-
€M KOJIMYECTBEHHO HEONPEIEIIEHHBIX MEp: YacTel 4YeJIOBEYECKOro Tejla U YCIIOB-
HBIX €IMHMII, CBA3aHHBIX C (pU3nYecKUMHU OCOOEHHOCTSIMU uenoBeka. B Kuesckoit
Pycu npumensuiichs B 00MxoJie BepHIOK (iuHa (ajaHTu yKa3aTeJbHOIro Majbla),
151716 (PACCTOSHUE MEX]ly KOHLIAMHU BBITSIHYTBIX OOJIBIIOIO M YKa3aTeIbHOTO Majlb-
LIEB), JIOKOTh (PAacCTOSTHUE OT JIOKTS 10 KOHLA CPEAHEr0 Nasblia), Kocasi CaXKeHb
(paccrositHuEe OT MOAOLIBHI JIEBOM HOTHM J0 KOHIA CPEJAHEro Majblia BBITSAHYTOU
BBEpX MPABOU PYKH.

Hu B npeBHeM Mupe, HU B CpeiHHE BEKa HE CYIIECTBOBAJIO METPOJIOTMYECKOM
CIIy’kObl, HO UMEIOTCSI CBEJIEHUS O TPUMEHEHUU 00pa3IOBbIX MEP U XPAaHEHUH UX B
LHEPKBIX U MOHACTBHIPAX, a TAKXKE O €KETOJHBIX MOBEPKaX CPEICTB M3MEpPEHUM.
Tak «3on0Toil nmosicy Beaukoro kHsA3si CBsATocnaBa SlpociaaBoBUYa CIIy KU oOpas-
LIOBOM MEpOH JUIMHBI, @ B yCTaBE HOBrOpOACKOT0 KH3s BeeBonoga «O 1epkoBHBIX
Cylax U O JIOASX U O MEpWIaxX TOProBJIW» MPEANUChIBAJIOCH CBEpATh Mephl. Ha-
pPYLIUTENh MOT OBITh HaKa3aH BILIOTh 10 CMEPTHOU Ka3HHU.

BaxxnelmuM MeTpoJIOTMYeCKUM JOKYMEHTOM sBJsUIach «/I[BUHCKas rpamora»
1560 r. Uana I'po3noro. B Heil ObuIM perjaMeHTUPOBAHbBI MPaBUiia XPAHEHUS U
nepeaadn pa3Mepa HOBOM Mephl ChITyYHX BEIIECTB — OCbMHUHBL. Ee MelHbIe 3K-
3eMILIAPbI PaCcChUIAIUCH MO0 FOPOJaM Ha XpaHEHUE BBIOOPHBIM JIFOASM — CTapoC-
taM. OOpa3LoBble MEPHI, C KOTOPbIX CHUMAJIUCh MEPBbIE KOMUHU, XPAHUIUCH LIEH-
TPaJIM30BaHHO B MpUKa3aX MOCKOBCKOT0O rocyJapcTBa, Xpamax M HepKkBsX. Takum
o0pa3oM, MOXHO FOBOPUThH O Haudaje co3iaHus npu Veane I'po3HoM rocynapcrt-
BEHHOH CUCTEMBI O0OecreyeHusl €AMHCTBA U3MEPEHHUIM U TOCYIapCTBEHHON METpPO-
JIOTUYECKOH CIIYKOBI.

Pa3BuTue TOProBiu M paclIMpeHUE BHEIIHMX 3KOHOMUYECKHUX CBs3ei Tpebo-
BaJI0O HE TOJBKO YTOYHEHUSI MEP, HO U YCTAHOBJICHUS UX COOTHOUIEHUS C «3aMOp-
CKUMM», a TaKke YHU(PUKAIMU Mep U Oojee YeTKOW opraHu3alld KOHTPOJIbHO-
NOBEPOUHO nearenbHOCTU. Eie B gorosope Bemukoro HoBoroposa ¢ HeMenku-
MU ropojaamMu U ['oTinangoM, HapsAay ¢ B3aUMHBIMU 0053aTE€IbCTBAMHU MPUBEICHbI



COOTHOILICHUS MEXIY MepaMu JIOrOBapUBAIONIMXCS CTOPOH. MOCKOBCKHE YKa3bl,
KacaBIlIMECs BBEJICHUS €IMHBIX MEP B CTpaHE, OTChUIAJIUCh HA MECTa BMeCTe C 00-
paslaMu Ka3eHHbIX Mep. PaboThl 0 HAa/30py 3a MEpaMu U UX MOBEPKY MPOBOAMIIN
JBa CTONMYHBIX yupexaeHuss — [lomepnas uzba u bonbmas tamoxHs. OHUM xKe
paspemaiy KOH(IMKTHI, BOZHUKABIINE MPU TOPTOBBIX ONEPALIHSIX.

Ocymectenenue nocrasiaeHHoil [lerpom I 3amaun «popyOuts okHO B EBpo-
my», MOBJEKIIee 3a cO00i Ype3BhIUYaHOE pACHIMPEHHE KYJIbTYPHBIX, HAYUYHBIX,
MIPOU3BOJICTBEHHBIX M TOPrOBBIX CBSI3€H ¢ 3amaaoMm, OTpa3wyioCh HA METPOJIOTHHU
KaK TEeTPOBCKOW, TaK M MOCIENeTpoBCKOM »noxu. IIponecc TexHuueckoro mepe-
BoopyxxeHus: Poccun Iletp I cBsi3bIBasl ¢ MOTyYEeHUEM TOUYHBIX KOJIMYECTBEHHBIX
CBEJICHUM, KacaBIIMXCSA OOOPOHBI, CTPOUTEIHCTBA, MPOMBINIJIEHHOCTH KapTorpa-
¢buu, Toprosiau, u.T.4. g BBIMOJHEHUSI 3TOM paboThl, TpeOOBaBIIEH MHOTOYHUC-
JICHHBIX U3MEPEHUH, CIIeI0BAJI0 MOATOTOBUTh HOBbIE KBAJIM(DUIIMPOBAHHBIE KaJIPhl,
JUIsl 4ero ObLIO HEOOXOAMMO YYpEIUTh pa3iudHble y4eOHbIE 3aBeICHHS U U3JaTh
COOTBETCTBYIOILIIME PYKOBOJICTBA, & TAKXKE CJIEOBAIIO OCHACTUTH CTPAHY MEpaMHU U
M3MEPUTEIBbHBIMU TIPUOOpaMH, YIydIIUTh U3MEPUTENbHYI0 0a3y. Merpoiioruue-
ckoii pedopmoii Iletpa I k ob6pamenuto B Poccun OB TOMYIIIEHBI aHTITUHCKUE
Mepbl, MOTYYUBIINE OCOOEHHO IMPOKOE PACIPOCTPaHEHHE HA (I0Te U B KopadJe-
CTpoeHUU — (QyThl U I10WMBL. {7151 oOJeryenust BhIUMCICHUN ObUTM M3AaHBI TAO-
JIUIBI MEP U COOTHOUIEHUN MEXJYy PYCCKUMU M UHOCTPAaHHbIMU Mepamu. HaunHa-
10T BBIIENATHCA HEKOTOPbIE METPOJIOrHUecKue eHTpbl. KoMMmepii-kosuierus 3aHu-
MaJjach BOIPOCAMH €AMHCTBA MEP U METPOJIOTMYECKOro 00CIyKUBaHUSI B 00JaCTH
TOPTOBJIH. AAMUPAITEHCTB-KOJUIETUS 3a00THIIACH O MPABMIBHOM MPUMEHEHUH YT-
JIOMEPHBIX MPUOOPOB, KOMITACOB M COOTBETCTBYIOMIMX Mep. bepr-komerus oneka-
Jla U3MEPUTENBHOE XO3SUCTBO TOPHBIX PYAHHUKOB, 3aBOJIOB U MOHETHBIX JBOPOB.
OcHoBannas B 1725 rony IlerepOyprckasi akageMusi HayK 3aHsUIach BOCIIPOU3BE-
JICHUEM YTJIOBBIX €IMHUI, €IMHUI] BpEMEHU U Temneparypbl. OHa UMella B CBOEM
pacnopsbKeHUH 00pa3oBbIe MEPHI U KOMMH 3TAJIOHOB Tyas3a U pyHTta. Tak, Hapsay
C Y4eOHBIMHU 3aBEACHUSAMHU OOIIEro TUMa OBLIM OCHOBAHBI CHElHaIbHbIE yueOHbIE
3aBeieHus: B 1711r. — uHxkeHepHas miKkojga B MOCKBE U apTHILIEpHUiiCKas 1IKoJa B
[TerepOypre, a B 1715r. — Mopckas akagemus B [lerepOypre.

B 1736 rony no pemenuto Cenata Obl1a 00pa3zoBana Komuccusi BecoB u Mep
MOJ1 Mpe/ICeIaTebCTBOM IIaBHOTO AupekTopa MonetHoro asopa rpadga M.T. T'o-
JIOBKMHA. B KadecTBe MCXOJHBIX MEpP JJIMHBI KOMHCCHS M3TOTOBWJIA MEIHBIN ap-
IIMH ¥ JEPEBSIHHYIO Ca)XEeHb, 32 MEPY JKUJKHUX BEIEeCTB ObUIO MPUHSATO BEIPO MOC-
KoBckoro KamenHomocTckoro nureitHoro nopa. Baxkneium marom, Ob110 €O3-
JaHUE PYCCKOTO 3TAJIOHHOTO (PyHTa, OPOH30BOM 30JI0YEHON TMpPH, Y3aKOHEHHOH B
KauecTBe NMEPBUYHOrO 00pasia pycckux mep Beca. ItoT ¢yHT moutu 100 ner c
1747 roma ocrtaBancs €IMHCTBEHHBIM 3TajioHOM B Poccun. B 1835 roay ykazom
«O cucreme Poccuiickux mMep ¥ BeCcOB» ObUIM YTBEP)KIEHBI 3TAJOHbI JUIMHBI U
Macchl — IUIATUHOBAs Ca)KE€Hb, paBHAs CEMM aHIJIMMCKUM (yTaMm, U TUIATUHOBBIN
(GyHT, MPaKTUYECKHU COBMAIAIOIINM ¢ OPOH30BBIM 30J104eHbIM GyHTOM 1727 Tona.

B 1841 rony B IlerepOypre Ha Tepputopun [leTponaBioBckoi KpemnocTu ObLIo
MOCTPOEHO 3/1aHUE JISI LIEHTPAIBHOIO METPOJIOTMUECKOro yupexaeHuss — Jlemno
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00pa3loBbIX MEp U BecoB, KoTopoe Bo3riaBui akageMuk A.S. Kyndep. Ocnos-
HBIMM 3ajja4amMu JIerno sSBISUIMCh: XpaHeHHE CO3/IaHHBIX ATAJIOHOB, UX KOMUU U 00-
pasloB pa3MYHBIX UHOCTPAHHBIX MEp, CIMYEHHE MX C 00pa3liaMH PYCCKHUX MeEp,
M3TrOTOBJIEHHUE U TOBEpPKA KOMHUI ATAJIOHOB, COCTABICHUE CPABHUTEIbHBIX TaOJIUIL
PYCCKUX M MHOCTPAHHBIX Mep, MOBEPKa 00PA3LOBBIX MEP, PACCHUIAEMBIX B Pa3HbIE
paiionsl TrocyaapcTBa. [locie moaBeneHUs] TaKOW METPOJIOTHUECKON 0a3bl U M3Iro-
TOBJICHUS JJOCTAaTOYHOI'O KOJIMYECTBA 00pa3loBbIX Mep Obu1o u3aaHo Ilonoxkenue
0 Becax u Mepax otT 4 utoHsi 1842 rona, npegycmarpuBasiiee o0s3aTeNbHOE MPU-
MEHEHHE TOJIBKO PYCCKUX MEP BO BCEM IrOCYJIapCTBE.

Bo BTOpo#i mosoBuHE W, 0cOOEHHO, B mociienHe dyeTBepTu XIX Beka mpo-
M30IUIA BaXKHBIE COOBITUS MEXKIYHAPOJAHOTO METPOJIOTMYECKOr0 3HAUYEHHUS, MOJIO-
KUBIIME MPOYHOE HAYaI0 OOBEIMHEHHOW paboTe METPOJIOroB pa3HbIX CTPaH U
pacrpocTpaHeHuo Merpuuyeckoil cucremsl. B 1870 rony mo maunmartuse Iletep-
Oyprckoit Akajgemuu Hayk Obuia opraHu3zoBaHa B I[lapmxke MexayHapomHas Ko-
MHCCHSI, pacCMaTpHUBaBIlas BOIPOCHI BBEAEHNUS METPUUYECKON CUCTEMBI MEP B pa3-
JUYHBIX CTPaHaX U U3TOTOBJIEHUS HOBBIX MPOTOTUIIOB METPUUYECKUX MEP U UX KO-
nuit. B 1875 roay npencrasutensamu 17 rocynapcts (B Tom yucie Poccueit) 6bi1a
noAanucaHa MeTrpudeckass KOHBEHLHs, KOTOPOW NpPEAycMaTpUBAJIOCh HM3TOTOBIIE-
HUE€ MEXKYHApPOJHBIX U HALIMOHAJBHBIX MPOTOTUIIOB METPA U KWJIOTPAMMA U CO3-
JAHWE MEKIYHAPOJHBIX METPOJIIOTUYECKUX YUPEIKICHUM.

IIpunasatue MexayHapoqHOH METPUYECKON KOHBEHIMU U yupexJaeHue Mex-
JIYHapOJIHOIro OIOpO MEp U BECOB NPHUHATO CUMUTATh HAYAIOM MEXKIYHAPOJHOMN
crangaptuzauuu. [loaromy 20 mast otmedaeTcst Kak «MeXIyHapOIHbIN 1€Hb MET-
poJioray», a 14 okTs0ps oTMevaeTcs Kak « BceMupHblil IeHb CTaHAAPTOBY.

VIIK 006.91(09)
NCTOPUA METPOJIOTUHU. METPOJIOI'UA B IPEBHEM XEPCOHECE

AnexkcannpoB A.C. (OYH-2-13)
Hayunslii pykoBouTenb — K.I1.H., 1oil. kadeapsr UI'CuM Epmunosa H.1O.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampusaemces ucmopus pazeumus memponoz2uu 6 opesHem XepcoHece.

Knroueswie cnosa: Mempojiocust, mepvl, cmpamecu, macucmpanisvl, ACmMmuHoMbl, HOMO(i)uﬂaKl/l,
acopaHombl.

HeoOxonuMocTh B M3MEpPEHUAX, METPOJIOTHH, a, CIEAOBATEIbHO, U B Mepax
BO3HHMKJIA y YEJIOBEKA, KaK TOJIBKO OH HAa4all CTPOWUTH KWIMIA, U3TOTaBINBATh
opynus, IOCyy U Apyrue npeameTsl. [lorpedHOCTh B M3MEpEeHUsIX cTaia 0cOOeH-
HO HACYIIHOW ¢ pa3BuTHEM oOMeHa. McTopus METpOJIOTMM TJIACHUT, YTO IEPBbIE
Mepbl, BO3HUKILKE HA PAHHUX CTAUSAX Pa3BUTHS YEIOBEUECKOro 00IIeCTBa, OBLIU
BECbMa YCIIOBHBI, TPUOIU3UTENbHBI. Tak MepaMu JJIMHBI CIYKWIA B MEPBYIO OUe-
peab YacTu Teja yenoBeka: cromna (pyr), manel, JOKOTb. B cTpemiieHuu K eauHo-
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o0pa3uio BbIpa0aTHIBAJIOCh MOHATHE CPEAHETO 3HAUEHHS] MEphI, YTOUHSIOCH, YTO
MMEHHO OpaTh B pacuer MpHU OMNpPENEJCHUU TOW WIM MHOW MEphl; HAIPUMED, MO/
JIOKTEM MOAPa3yMeBAIOCh OOBIUHO PACCTOSIHUE IO MPSIMOM OT JOKTEBOTO COYJIe-
HEHUs 10 KOHIIA BBITSIHYTOT'O CPEAHETo naiblia (Y My>K4MHbBI CPEHET0 pOCTa), MO/
najbleM MojApa3yMeBasiach MIMpHUHA OONBIIOrO Najiblia y €ro ocHoBaHus. Mepamu
CIIYXKWJIM U KOJIMYECTBA, KOTOPBIE YEJIOBEK MOT 3aXBaTUTh WK YHECTH CBOUMH PYy-
KaMmH (ropcTh, oxamnka). MHOrre HapoJibl UCIOJIb30BAIM B KAYECTBE MEPhI 3€pHO
A4YMeHs uin nueHunbl. [Io mepe pa3BUTHS TOProBBIX U KYJIbTYPHBIX CBA3EH U HE-
00XOJIUMOCTBIO B CBSI3HM C ATUM PA3BUTHUSL CUCTEMbI MEpP BO3ZHUKAJIM U COBEPIICHCT-
BOBAJINCh MHCTUTYTHI, KOHTPOJUPYIOIINE MPABUIBHOCTh HCIIOJIb30BaHUSA MEP, CO-
0JIt0JIeHHE CYIECTBOBABIINX eauHull usmepenuil. Henapom emé B bubnuu B Ber-
XOM 3aBeTe 3anucaHo: «B kuce TBoel He TOJKHBI OBITh JIBOSIKME THPH, OOJIbIINE U
MEHbIIKE; B JOME TBOEM HE JIOJKHA ObITh IBOsiKas eda, OoJbIIast U MEeHbILAs; TH-
psi y Te0s 1oKHA ObITh TOYHAS U MpaBUIbHAs, U eda y TeOs J0HKHA ObITh TOYHAs
U MpaBUJIbHASA, YTOOBI IPOUIMIIUCH JHU TBOM HA 3€Mile, KOTOPYIO rOCHOJb TBOU
naet Tede B yaen; nbo mep3ok npea ['ocnogom borom TBouM BCAKUM, Aenaroniuii
HEIPaBIY».

CymiecTBOBaJIM METPOJIOTUYECKHE MHCTUTYTHI U B JIPEBHEM XepcoHece. Xep-
conec TaBpuueckuii ObIJT OCHOBAaH B KOHIIE 4 BeKa 710 H.3. DTO ObUI CAMOCTOSATEb-
HBIM TOPOJI — TOCYJapCcTBO C JIeMOKpaTudeckoil (opmoil mpasnenus. Haponnoe
coOpaHue, COCTOSIBIIEE U3 CBOOOJHBIX IPaKJlaH, peliaigo BOMPOCHl BOWHBI U MUpa
U YTBEpXkAano 3akoHbl. ExerogHo n3bupaemblii TOPOJCKON COBET MOATOTaBIMBAI
MIPOEKTHl 3aKOHOB WM KOHTPOJMPOBAI JEATEIIBHOCTh HCIOJHUTEIBHBIX OpPraHOB
Biactu. Hampumep, Kosuierus cTpareroB orevana 3a 000pOHOCIOCOOHOCTh, HO-
ModuiIaky (CTpakd 3aKOHA) XPAHWIN FOCYIapCTBEHHbIE JOKYMEHTBI U CIEIUIH 32
UCIIOJTHEHUEM 3aKOHOB. OCYILECTBIEHUE KOHTPOJS 32 JIEMCTBUEM METPOJIOTHYE-
CKOHM CHCTEMBI CO CTOPOHBI I'OCY/IapCTBA TAKkKE HEBO3MOXKHO ObLIO 0€3 crielualb-
HBIX HHCTUTYTOB.

B ropozne co BTOpoil nojaoBUHBI 4 BEKa 10 H. 3. CYIIECTBOBAJI MHCTUTYT Maru-
CTPaTOB, OCYIIECTBISBIIMX KOHTPOJIb 32 COONIOAECHUEM MEDP U UX PEryJupoBaHHe
(metposiorun). OnHUM U3 Hanbosee paHHUX ObUT UHCTUTYT MOHETHBIX Marucrpa-
ToB. C mocienHeil yeTBepTH 4 Beka 10 H. 3. (PYHKIUOHUPOBAJI UHCTUTYT aCTHHO-
MOB, KOTOPBIE KJIEMMUIIN CTAHAAPTHYIO TOPTOBYIO Tapy, MEPHBIE COCYIbI, YEPEIU-
1y U KOHTPOJBHBIE THPU. Y HAC JIa)K€ €CTh BO3MOXHOCTh O3HAKOMUTBCS MTOUMEH-
HO C IPEAIIECTBEHHUKAMH HAIIMX NOBEPUTENEH. BBl yIUBIEHBI, OTKYAa Mbl MOTJIN
y3HaTh UX UMeHa? A BCE OUYEHBb IPOCTO, HAAMMUCHU Ha KJIEWMax aCTUHOMOB BKJIIO-
yaid B ce0s camMoO CIOBO «acCTUHOMY», HUMsI, MHOT/Ia OTYECTBO M MOHOIPaAMMY.
Tamnuky uist KIEWMEHHs BbIpE3alich BEPOATHO U3 JepeBa, T.K. B poHIax Xep-
COHECCKOT0 MYy3esl XpaHHuTcs 0ojiee 2-X ThIC. aM(POPHBIX pyYeK ¢ KiedHMaMHu MeCT-
HBIX ACTUHOMOB, HO HE HAWJE€HO HU OJHOTO IITAMIIMKA. DTO FTOBOPUT O TOM, YTO
OHM M3rOTaBIMBAINCh W3 HENPOYHOrO Marepuana. ACTHHOMBI MPUIIIAIIAIACH
TOHYapOM B €ro MacTepcKyr. TaM ImpoHU3BOAMIIACH IPOBEPKA MEPHOM MOCYABI U
YEpEenuLbl HA COOTBETCTBUE CYIIECTBYIOIIMM 3TAJIOHAM 10 MX oTura. Ha ceipbie
U3JIeTUsl CTaBUJIUCH KJleiiMa, a 3aTeM MPOU3BOIMIICS OOXKMT.
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CymiecTBOBaJI TaKK€ M MHCTUTYT arOpaHOMOB — PBIHOYHBIX HaJ3UpaTEe, B
0053aHHOCTH KOTOPBIX BXOJWJIO CIEIUTh 32 MPABUIbHBIM YIIOTPEOJIECHUEM PHIHOY-
HBIX M€p TOPTOBLIAMHM U HaKa3aHWE MOIIEHHUKOB. JlJig TOro, 4TOOBl KOHTPOIUPO-
BaTh MPaBUJIBLHOCTh MEp, HEOOXOJIUMO OBLIO MMETh ATAJOHBI U OHM MMEIIUCHh B
npesHeil ['pennn, a Takxe B XepcoHece. ITaJIOHbI NPEACTaBISIIN cOO00M amdophl,
Yepenuiy U3roTOBIEHHbIE U3 MpaMopa B ['penuu, u3 kamHs B Xepconece. ['oHua-
PbI CHUMAJIM C HUX pa3Mephl IJIs1 TOr0, YTOObI BOCIIPOM3BECTH UX B CBOMX M3/EIIH-
ax. CymectBoBasid u 006pa3nossie rupu. Ha Xepconece HalileHO MHOKECTBO THPb.
Cpenu HHMX ecTh U KaMEHHbIE, U JKeJIe3HbIe, U CBUHIIOBbIE, 1 OpoH30BbIe. Pa3nny-
HBIM OBLIO U UX Ha3HaueHue. EcTh OpOH30BbIE THPH, U3TOTOBJICHHBIE OYEHDb AKKY-
paTHO, C POBHOW INMOBEPXHOCTBHIO, C HAHECEHHBIM HOMHUHAJIOM Beca. ApXeosoru
CUMTAIOT, YTO 3TO M ObUIM 00pa3LoBble TUPH, CIYKUBIINE JJis1 MOBEpKU. BpoH30-
BbI€, KEJIE3HbIE W CBUHIIOBBIE TMPU MMENIM HEOOJBIIONW BEC M MPUMEHSIIUCH MPHU
po3HUYHON TOproaiie. KaMeHnHble rupu Obun ropazno Tsokenee. Mimu B3BemnBanu
TOBap IpPH ONTOBBIX cAenKaxXx. Ha HEKOTOpPhIX METAINIMYECKUX TUPSAX HUMEIOTCS
yéTkue nonychepuyeckue BaaBinuBaHus. CuMTaercs, 4To TakUM OOpa3oM IMpOu3-
BOJMJIOCH KJIEHMEHHE TUPb MPU MPOBEPKE UX BECa.

Pe3ynbTaToM IESATENBHOCTH MHCTUTYTAa MAarucTpaToB SIBUJIOCH MCIOJIB30BAHHE
Ha TEPPUTOPUU XEPCOHECCKOIO rOCYIapCTBa €AUHONW MOHETHO-BECOBOW CUCTEMBI,
IIMPOKOE MPUMEHEHUE HA BHYTPEHHEM M BHEIHEM PBIHKE KEPAMUYECKHUI Tapbl U
YepEenuLbl, U3TOTOBJICHHBIX MO CTAHJAPTHBIM MOJENSAM, €AUHBIN MPUHLINI [JIAHU-
POBKU T'OPOJICKOM 3aCTPOMKH U Pa3MEKEBAHUSA 3€MEJIb HA XOPE U T.J.

XepcoHec — OIWH M3 HEMHOTHX JIPEBHUX I'OPOJAOB, 3aCTpOMKa KOTOPOrO Be-
Jach IUIAHOBO C MPUMEHEHUEM ONPEAENEHHBIX CTAaHAAPTHBIX Mep HHBL Pac-
CMOTPHUM MEpBbI, TPUMEHSABIINECS MPU IUIAHUPOBKE FOPOJCKOW TEPPUTOPUHU U CO-
OpPY>KEHHMH >KUJIBIX MU OOLIECTBEHHBIX 37aHui. OCHOBHOI MaTepHalsl JJIsi PEKOHCT-
PYKIIUU TUTAaHUPOBKH XepcoHeca AatoT 0OMephbl KBapTaloOB B CEBEPHOM U CEBEPO-
BOCTOYHOM paiioHax ropoga. O6Mepsl KBapTaioOB Jajd CIEAYIOIINE PEe3yJIbTaThl:
MIEPBBIN M TPETUI KBapTallbl UMENU pa3Mepbl: 52,5Mx52,5M, BTOpOU U YETBEPTHIN
— 52,5 x26,5m. lllupuHa ynull, NpUJIETAIONIMX K KBapTajaM: MPOJOJIbHBIX — 6M,
nonepeyHbix — 3M. IlpoBeneHHble 0OMephI MO3BOJISAIOT JaTh NIPUMEPHYIO PEKOH-
CTPYKLMIO I1aHa ropoja. ['opoa aenuics Ha KBapTalbl POAOJIBbHBIMU U MOIEpPEY-
HBIMH MaructpajisimMu. B pe3ynbrate oOpazoBanach ceTka yepeayrouxcs KBaapa-
TOB M MPSIMOYTOJIbHUKOB ¢ pasmepamu 52,5 Ha u 26,5 metpoB win 100 u 50 eru-
METCKUX JOKTEN.

Burtpysuii, apeBauil ¢punocod, cuutan, yTo NpU COOPYKEHUH 3JaHUS «HU Ha
YTO apXUTEKTOP HE JOJKEH oOpaliarh OOJIbLIEro BHUMAHMS, YEM Ha TO, YTOOBI
MPONOPLUUH 3IaHUS HAXOJWUJIUCHh B IIOJITHOM COOTBETCTBUU C OINpPEAEIEHHOM Ya-
CThIO, MPUHATON 32 MCXOJHYIO», M JIEMCTBUTEIBHO pa3Mepbl 31aHUN XepcoHeca
MOJUYUHSIOTCS OMNpeAesieHHbIM cTangapTam. HauOosnbliiee KONMMYECTBO 37aHUMN
HMMEJIO pa3Mepsbl 10 OCsAM Kaaok: npumepHo 12.4m x12,4Mm. PazmexxeBanue 3emiie-
JENbUECKUX YYaCTKOB MPOUCXOIUIIO MO TEM K€ CTaHAapTaM. 3emiieMepaMu Oblia
pa3buTa ceTka KBaJapaTOB HAa MECTHOCTH, OTBEIEHHOU Il pa3MekeBaHus. J{mruHa
CTOpPOHBI KBajpata cocTaBisiia Bcé€ Te xe 52,5 metpa (150 erunerckux QpyToB).

270



He menee ctporo cobionanu cBo cuctemy mMep u pumisine. OHU NpUHYIU-
TEJIHHO BBOJMJIM CBOIO CUCTEMY JaXK€ B CAMBIX OTJAJICHHBIX U3 3aBOEBAHHBIX 00-
nacteil. O6 3ToMm roBopuT Takoit ¢dakt. [Ipu packonkax XepcoHeca Ha HEKOTOPBIX
yIuLax K CTeHaM JIOMOB OBLIM HPHUCTPOEHBI JTONOJHUTEIbHBIE CTEHbI, YMEHb-
HIAIOIIAE MIUMPUHY YIHI. ApPXEOJIOTH JOJIT0 JOMAJIH T'OJIOBBI O HA3HAYEHUHU ITHUX
CTEH, a, IPOU3BESl 3aMEPbI, IPUIIUIA K BBIBOAY, YTO B MEPHUOJ BIIAJICHUS PUMIISH
OHHU TOATOHSIU TaKUM 00pa30M IIUPHUHY YIIMIL 10J] CBOM CTaHIapPThl.

[Ipouuto Bpemsi. Munynu thicaueneTs. UenoBeuecTBO 1aBHO yke yOeausIoch
B HEOOXOJAMMOCTU U TMOJIE3HOCTU METPOJIOTHUH M CTaHJApPTU3aLUA B COBPEMEHHOM
#u3HU. Ho Ham M ceilyac ecTb 4eMy MOYYUTHCS Yy HAIIMX INPEAKOB — KUTEIEH
IpeBHETO XepcoHeca.

VIIK 681.536.5
ABTOMATHYECKOE YIIPABJEHUE TEMIIEPATY PO C
MOMOI[bIO TEPMOIIAP

brikagopos O.1O. (OT-821)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl JJBC Bacunbes U. I1.
Jlyranckuyi yausepcutet um. B. Jlans

Paccmompena 6o3moorcnocms asmomamuyecko2o ynpaenienus memnepamypou ¢ NoMoubio
NeKMPU4ecKux cueHanos om mepmonapwl. llpedcmasnena cxema mapuposku mepmonap. Ilpu-
6e0eH KanubpoBouHblll 2paPUK 3aBUCUMOCIIU MEMNepamypbl Om 3I1eKMPU4ecKko2o CUeHaLd
mepmonapwi. IIpusooumcs O10K-cxema pe2yiuposKu memnepamypol 8 3a0aHHOM OUANa3oHe.

Kniouesvie cnosa: ynpasnenue memnepamypotl, mepmonapa, mapuposka, 2padyupo8ouHbiil
epaghux.

B HacTosi1ee BpeMs CylECTBYET OOJIbIIOE KOJIUYECTBO OOBEKTOB M TEXHOJO-
TMUYECKUX IMPOLIECCOB, KOTOPbIE TPEOYIOT MOAIEP)KAaHUS ONPEAEIEHHOTO TeMIIEpa-
TYPHOTO pexuma paboThl. [[ns peanuzaiu Takux yCIOBHM TpeOyeTcs aBTOMATH-
4yecKoe yrnpaBieHHe Temnepatypoil. [Ipy 3ToMm ’kenaTteiabHO MCIOIB30BaTh JJIEK-
TPUYECKUN CUTHAJ, KOTOPbIH yIO0OHO (UKCHpOBaTh U 00padaThiBaTh. Takoil cur-
HaJI IOJIy4aroT C MOMOILBIO TEPMOVIEKTPUUECKOr0 TepMoMeTpa (Tepmonapsl) [1].
[TpuHIMO paboTHl TEPMOIAPHI 3AKITIOYAETCS B TOM, UYTO B II€H, COCTABJICHHON U3
JBYX Pa3HOPOIHBIX TPOBOJHUKOB, Bo3HMKaeT Tepmo — D]IC.

Bri6op Matepuana TepMornap B OCHOBHOM ONPEEseTcsl CAeAYIOIMMUMHI KpUuTe-
pUSIMU: TIOJIyYEHHEM BO3MOKHO OoJblieit Tepmo - 3JC, 0lHO3HAYHO HU3MEHSIO-
nieiicss B 3aBUCMMOCTH OT TeMIEpPaTypbl, PU3NUECKON U XUMUYECKON CTOMKOCTHIO
P MaKCUMAaJbHBIX 3aMepsSIeMbIX TeMmIleparypax Cpeibl, B KOTOPOHl HaXOAsTCs
TEPMO3JIEMEHTHI, OJTHOPOTHOCTHIO M MOCTOSTHCTBOM CTPOCHHMSI MaTepuasa MpoBO/I-
HUKA, BO3MOXXHOCTBHIO HM3TOTOBJIEHUS TEPMOIJEMEHTa TpeOyeMoWl KOHCTPYKIUU.
[locnie u3rotoBieHus: TepMonapsl HEOOXOAUMO MPOTapUpoBaTh. TapupoBKON Ha-
3BIBACTCSI SKCIIEPUMEHTAIIBHOE OlpesesieHne 3aBucumoctu tepmo - IJ[C tepmo-
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apbl OT TEMITEPATyphl TOPAYEro Cras IMpHU TeMIeparype XomoaHbx KoHios 0°C.
TapupoBka 0OBIYHO MPOU3BOAUTHCS MYTEM CPAaBHEHMS MOKa3aHUU TEPMOIAPHI C
nokazaHusiMu 00pa3uoBbIX TprubopoB. Ha puc. 1 npuBeneHa cxema yCTaHOBKHU IS
TapUpPOBKH TEPMOTIAP.

mi

Puc. 1. Cxema ycTaHOBKU JJIs1 TApUPOBKU TEPMOTIApHI, I1Iie
1-JIATP; 2-amniepmerp; 3-00pa3oBbIi PTYTHBIN TEpMOMETP; 4-2JIeKTpUUeCKas NIeUKa;
5-TepMO3NEKTPUYECKUIN TEPMOMETP; 6-MUIITUBOIBTMETP
ITocne TapHUPOBKH HCO6XOJII/IMO OOCHUTHL TOYHOCTH 3aMcpa. Ecimu ToyHOCTH
3aMeEpa HC YOIOBJICTBOPACT Tpe60BaHI/I$IM, ee BBI6paKOBBIBaIOT.
HpI/I YIIOBHCTBOpI/ITeJIBHOﬁ TOYHOCTHU TAPUPOBKU CHUMAIOT FpaHYHpOBOqHBIﬁ

rpadux (puc. 2).

T, oC

100
y=146x+ 10
RZE=1,0 /./
20

g
ki

o 1 2 3 4 5 6 7

U, mB

Puc. 2. 3aBucuMocTh TeMIEpaTypbl OT HANPSKEHUS TEPMOIIaphbl

JJist aBTOMAaTUYECKOW PeryJIupoOBKU TEMIIEPATYpPhl B ONIPENICICHHOM JUana3oHe
IpeIaraeTcsl UCIoIb30BaTh IPOrpaMMy COINIACHO OJOK-CXeMe, NMPUBEACHHON Ha
puc. 3. B Onok-cxeMe HCHONB3YIOTCS CIEAYIOUUE HIECHTUPUKATOPBL: Tpax
(TMAX) — makcumanbHOe 3HaueHue Temneparypsl; Tnin (TMIN) — MunuMansHoOe
3HaueHue temrepatypsl; Toq (TOKP) — TeMneparypa okpysxkaromeit cpens; U —
Hanpspkenue tepmonapsl; AU (DU) — usmenenue Hanpsbkenust Ha Tepmonape; UN
— HanpsbkeHue Ha Harpesatene; AU, (DUN) — u3MeHeHHe HanpsKeHHs Ha Ha-
rpeBatee. DNEeKTPUUYECKUI CUTHANI OT TepMoMNapsl B OJI0Ke ymnpaBieHHs peodpa-
3yeTcsi B TEMIEPATYPY U3MEPSIEMOM Cpeibl C YUETOM TeMIIepaTyphbl OKpyKaromiei
cpensl. [IpennoxenHas OJ0K-cXeMa MO3BOJIAET 00ECIEYUTh aBTOMAaTHYECKYIO pe-
T'YJIMPOBKY HEOOXOAMMOTrO TEMIIEpaTypHOIO Auamna3oHa JJisl Pa3IMYHbIX MpOIEec-
COB M 00BEKTOB MyTEM MO00pa TEPMOIIAP C Pa3IMYHBIMU XapaKTEPUCTUKAMH.
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Puc. 3. biok-cxema aBTOMaTHYECKOr0 MOJACPKAHUS 3aJaHHOTO TMarna3oHa TeMIepaTypbl

BUBJIUOTIPAOUYECKHNN CIIMCOK

1. YuctsaxoB B. C. Kparkuil cnipaBouHuK 10 TemioTexHuuyeckuM uzmepenusm. / B. C. Uuc-
TaKoB. M.: DHeproaromuznat, 1990. 320 c.

VIIK 006.91(09)
OBECHHEYEHME KOHTPOJISI KAYECTBA B IPEBHEM BABHUJIOHE

Hyckanues A.B. (IICK-1-13)
Hayunslii pykoBoauTens — cT. npen. kadpeapsl UI'CuM Ilponenko O.B.
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Onucanbl 00Cmuicenus 6 obecneyeruu KOHmMpOoJIst Kadecmea 0p€6HLlMLl utymepamu.

Knrouesvie cnosa: opesnuii Basunomn, obecneuenue KOHmMpons, cmanoapmel usmepeHull,
OUHUYBL USMEPEHUSL.

Ha npotsieHnn BEeKOB YE€JIOBEYECTBO CTPEMUTCS K COBEPILICHCTBY, T.€. K BBI-
COKOMY KauecTBy. Bricodaiiliee kauecTBO CBOET0 BpEMEHH OBLJIO JOCTUTHYTO Ba-
BWJIOHUEH — OoraTele u npoiBeTaroiieit crpanoit Ipesuero Boctoka. [Ipuposn-
HBIE PECypChl ATOM CTpaHbl ObUIM BechMa CKpOMHBIMU. Bee 6oraTtcTBa BaBunonuu
OBLTM CO3JJaHbl PYKaMU YeJIOBEKa, YTO SIBUJIOCh IPUMEPOM UEeJIOBEYECKON BOJIU U
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yCepusi, HAIPABJICHHOTO HA JOCTUXCHUE BEJIMKOW LIEJIM —TOPKECTBA COBEPILCH-
cTBa. Bo3Beienue BaBuioHa CBsI3aHO ¢ UMEHEM XaMMypalu — MEPBOro MpaBu-
Tenss BaBUIOHCKON TUHACTUM, OT KOTOPOIO COXPaHWUIIMCh Lapckue Haamucu. lle-
puoa napcrBoBaHus Xammypanu ¢ 1792 no 1750 r. 1o H. 3. 03HAMEHOBaH €O3/1a-
HUEM COOPHUKOB 3aKOHOB.

Cgop 3akoHoB Ilaps XaMmmypanu BKJIroYaa B ce0si, TOBOPSI COBPEMEHHBIM SI3bI-
KOM, TpH pedhOPMBI.

AnMUHHCTpaTHBHAs pedopMa — peryaupoBaia CIeIKH MKy JI0IbMU, YCTa-
HaBJIMBaJIa KOHTPOJb HaJ COOIIOJIGHUEM YCIOBHH CIENOK, Ompenesisjia MUHHU-
MaJIbHYIO 3apa0oTHYIO 1iaty. B ctpane Oblna co3nana ahpekTrBHAS KOHTPAKTHAs
cUcTeMa [l HAaeMHBIX PaOOTHUKOB, OTpPAaHUYCHHAs CYIIECTBYIOIIUM 3aKOHOa-
TEeTLCTBOM, W TOJAKpPEIUICHHAs CUCTeMOM mTpadoB, IpeMUN U OINpeeIeHHbIMU
MIPUBUJIETUSIMHU.

Penurnozno—kommepueckas pedopma — Kpelbl ObLTA MPUBICYEHBI K YIpPaB-
JICHUIO KPYIHBIMH TOPOJaMU M HAJCISUIUCHh CYACOHBIMU U aIMUHHCTPATUBHBIMU
bynkussMu. OTBETCTBEHHOCTh 3a PE3YJIbTaThl TPyAa ITUX JIIOJACH ompeaensiach
3aKOHOM.

[TpousBoicTBEHHO—CTpOUTENIbHAS pedopMa — BBEJCHA CHUCTEMa MPOU3BOJICT-
BEHHOT'O KOHTPOJS Ha TEKCTWIBHBIX (haOpukax W 3epHOxpaHmiIuiiax. Ha mpen-
MPUATHUSX, HAIIPUMED, CTAIM MPUMEHSTH IIBETHBIE SIPJIBIKU C LETbIO ONPEICIICHNUS,
Kak JI0JIr0 HaxonuTcst Ha (Qabpuke Ta WIM UWHasg MapTUS  CHIPbS.
B pamkax Bcell cTpaHbl HayajgoCh MacCIITa0OHOE CTPOUTEIBCTBO (BHUCSYHE Calbl
Cemupamusl, npoekT BaBunonckoit bamuu u 1.14.). I'paHAN03HOE CTPOUTEIBCTBO
CTaJI0 BO3MOXXHBIM OJiarogapsi BRICOKOMY KaueCTBY CTPOUTEILHO-MOHTAXHBIX pa-
ooT.

Cekper kadecTBa 3aKJIIOYaJCAd B JIYUIIMX MPAKTUKAX YIPABJICHUS CTPOUTEIIb-
HBIMU TPOEKTaMU U B TOYHOM BBINOJHEHUH Ou3Hec-mpoleccoB. OpraHuzaius
yIpaBJIeHUsI KaueCTBOM Oblla JICMCTBEHHOW B YCIOBUSIX CJIOKUBIICHCS MOJUTH-
YECKOM 1 COLIMAIbHO-3KOHOMUYECKON cUCTeMBbI. OCHOBY JJIs MHOTHUX JIOCTH>KEHUM
B MEHEI)KMEHTE KadecTBa O0ECIEeUMIIO Pa3BUTHE CTaHIAPTU3AIMU B Pa3TMUIHBIX
obJyacTax. DTOT MpoIecC KOCHYJICA pa3MepoB U (OPM CTPOUTEIBLHBIX MAaTEPUATIOB,
TEXHOJOTMYECKUX MPOIIECCOB B CTPOUTEIBCTBE, CTPOUTEIbHBIX HOPM U MPABUJI, B
pe3yibTaTe 4ero ObLI CO3/1aH CBOCOOPa3HbIN KIIMIIHBIA cTaHaapT. OIHUM U3 ca-
MBIX YIMBUTEIBHBIX 4yJiec BaBuiaoHa ObUIM MCIOJMHCKUE CTEHBI, OKPY>KaBIIUE
ropoa. Ha 3ape nuBunuzanuu B BaBuiioHe B Xoay yke ObLIM TOMOPHI, KOMbS U
CTpEJIbl ¢ METAJUTMYECKUMHU HaKOHEUHUKaMU. JIOCTHKEHHUS B OOECIIEUeHUH KOH-
TPOJII KauecTBa 00ECTEUMBAIUCh PA3BUTUEM CTaHIAPTHU3AIMU B Pa3IMYHBIX 00-
nactax. Cpeau skutesnedt BaBuioHMH, JPEBHUX IIYMEPOB, ObUIM WHXKEHEPHI, ac-
TPOHOMBI, MaTeMaTuku, puHaHCUCTBL. COOPYIUB CIOKHYIO JTPEHAXKHYIO CUCTEMY,
OHM TIPEBPATUIIM B 30HY 3eMJICACIIHS OOIIMPHBIC 3aTOTUICHHBIC 3€MJIU B YCThSIX PEK
EBdpar u Turp, ayis yero npuBeaeHbl ObLIN K OMPEICIICHHBIM TTapaMeTpaM pa3me-
pol U (popMa KOHCTPYKTHUBHBIX AJIEMEHTOB U BOJOMPOBOJIHBIX TPYO CTAaHIAPTHOTO
IAaMeTpa.
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[Iponece cranpapTu3anuu KOCHYJICS U €IUHUL] u3MepeHus. Jpesnuii BaBuinon
OTJINYAJICSl OTHOCUTEJILHO BHICOKMM YPOBHEM Hayku. BakHelum dhakTopom pas-
BUTHSI HAYKH ObLJIa XO3SMCTBEHHAS MIPaKTHKA, KOTopas TpeOoBasia BEIpaOOTKH CHC-
TeMbl Mep. O4eHb MoIHAas U OlpeielieHHas cucTeMa Oblla BhIpaboTaHa B JpEeBHEM
BaBuwiioHe - miecTUAECATUPUYHAS CHUCTEMa CUMUCICHUS U MEp, B KOTOPOM Kaxias
€IMHHMIIA BBICIIETO Mopsiaka Ob1a B 60 pa3 Ooubliie MpeabIayIIeii U morydaia 0co-
00e Ha3BaHME. DTa CUCTEMA COXpaHMUJIACh M J0 Hamux AHeil. B BaBumone Obu10
MPUHSATO, YTO CYTKU coaepxaT 24 yaca. YAC (eauHuIia BpeMeHH) — HU3MepsIICs
MPOJIOJKUTENBHOCThIO HCTEUEHHUS BOABI U3 cocyaa Kyoudeckoi Gopmel. B 1 yace
— 60 munyt, B | Munyte — 60 cekyna. TanaHT, MUHA, CUKJIb — BABUJIOHCKUE MEPHI
BECa, B KOTOPBIX MPOXOUIINA BCE JCHEKHBIE PACUETHI, B CUKIIIX 1 MUHAX OLCHUBA-
JIM CTOMMOCTh TOBapoB. TanaHT, M3HayaibHO OBLI paBeH Becy Boja. MuHa — miec-
TUJECATas 4acTh TAJIAHTa, & CUKJIb- LIECTHUJECIATAasl 4acTb MUHA. Mepa «WIOKOTb»
npunia Ha Pych u3 BaBuiiona v o3Hayana paccTossHHE OT Cruda JOKTS 0 KOHIA
CpellHero mnajiblia pyKd (MHOTAAa — CKAaTOTo KyJaka Wid O0JbIIoro najibia). MHo-
KUJIaCh HOMEHKIIATypa MOHET, CIY>KHUBLIMX OJJHOBPEMEHHO MEpPaMU Beca.

CyliecTBoBaHUE CTaHAAPTOB HAa HM3MEPEHHS CIOCOOCTBOBAJIO CO3/IaHUIO, HC-
MOJIB30BAHUI0O M YCOBEPIICHCTBOBAHUIO H3MEPUTEIIBHBIX HHCTPYMEHTOB, TaKHX
KaK COJIHEYHbIC W BOJSHBIC YacChl, MEPHBIC JIMHEHKU U BEPEBKHU, BECHI U TUPU, ME-
pBI 00BbeMa KUAKUX U CHITYIUX Ted. JJIsi JOCTHXKEHHUST BBICOKOTO YPOBHS KayecTBa
MPOAYKIIUU U CTPOUTENILHBIX paOOT JPEBHUE NTyMEPHl HCTOJIb30BAIN PA3JIMUHbBIC
YIPABIEHYECKUE CPEICTBA M TEXHOJIOTMH, JOCTH)KEHUS CTaHIApTU3allMH, CO3/1a-
HUE CUCTEMbI CUMCIIEHHUS U MEP.

VIIK 621.43
METPOJOTMYECKOE OBECIEYEHUE UCTIBITATEJIbHBIX
CTEH/IOB JIBUTATEJEN BHYTPEHHETO CTOPAHUS

JlaBpenko O.H. (OT-811)
Hayunslii pykoBouTens — K.T.H., Jou. kadeapsl JJBC Bacunbes U. I1.
Jlyranckuyi yausepcutet um. B. Jlans

Paccmompeno memponozuueckoe obecneuenue cmenoa 0 UCNbIMAnULL 0gueamenetl GHym-
peHnezo ceopanus. Ilpeocmasnena cxema UCNbIMAmMenbHO2O0 CMEHOd U e20 OCHAUWjeHUe COOm-
semcmeyrowumu npuoopamu. Cmanoapmom npeoycCMOmpeHo onpeoeieHue ObLMHOCHU Ompa-
bomaswux 2azos. [IpednodxiceHo ucnonb3osams 01 SMOU Yeau cepmupuyupo8antviii ObIMomep.

Knroueswie cnosa: ucnvimamenvhbiii cmeHd, deuzameﬂb, ablMHOCmb, Obmomep.

Pa3ButHe nBurarenecTpoeHus MpeaonpencisieT CO3AaHUE YCTPOMCTB sl KOH-
TPOJIsl TOKa3aTeNel NBUraTeneii BHyTpeHHero cropanus. s ux odecrieueHus: Bbl-
MIOJIHSFOTCSI CTEH/IOBBIE UCIIBITAHUS, KOTOPBIE POBOJSATCS HA CIELUUAJIBbHBIX UCIIbI-
taTenbHbIX cTeHnax [1]. Ilpu ux mpoBeaeHUH KOHTPOJIUPYIOTCS ¢ HEOOXOIAUMOM
TOYHOCTBIO OrOBAPUBAEMOE CTAHIAPTOM MapaMeTphl: KPYTSIIMI MOMEHT, 4acTOTA
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BpallleHUs KOJIGHYATOro Bajia, pacXo]| TOIIMBA, TEMIIEpaTypa BhIXOAIICH OXJIaXK-
JaIOIICH >KUIKOCTH, JTaBJICHUE Macja | T. .
Ha puc. 1 mpuBenena cxema UCIBITATEILHOTO CTEHAA JJIS KCCIIeI0BaHUs pado-

Thl CUCTEM HEUTpanu3aluuu OTpabOTaBIINX Ira30B.

Puc. 1. CxeMa UCIIBITATENILHOTO CTCHAA I UCCIICA0BaHUs CUCTEM CHUMIXXCHUS AbIMHOCTH, I'I€
1 — au3enp; 2 — sneKTpoABUTaTeNb (reHeparop); 3 — Bechl; 9 — pacxomomep; 10 —Ta3oBbIil cueTuunk; 14 — kaTaauTH-
4yeckuit peakrop; 15, 16, 17 — repmonapsr; 21 — xpomarorpad "Lier—530"; 22 — nprmomep MAC-3C; 23 — TUAM—
15; 24 —-TUAM-14.

[Ipumensiemas anmnaparypa oTBevaeT TpedoBanus cornacHo I'OCT 18509-88.
B cranpapte Takke ykazaHO Ha HEOOXOAMMOCTb OIpPEAENICHUs TbIMHOCTH OT-

paboTaBIux ra3os [2-4].
Ha puc. 2 npencraiena ¢otorpadus UCmonp3yeMoro ApbIMoMepa Ha CTEH/E.

Puc. 2. Ietmomep UJIC 3C

B 1abn. 1 npuBeeHbl OCHOBHBIEC MMApaMETPHI IHIMOMEPA.

[IpencraBieHHBIN IBIMOMEP PEKOMEHIYETCS HMCHOJIB30BAaTh HA HUCIBITATEIIb-
HBIX CTEHJAaX C AU3EIbHBIMU ABUIaTEIIIMU JUISI OLICHKHW YPOBHS IBIMHOCTH Ha OroO-
BapUBAaEMbIX CTaHAAPTOM PEKUMaX, a TaKxke s omnpeaesieHus 3(hPeKTUBHOCTU
paboTHI CUCTEM HEHUTpaM3alvK U yJIaBIUBAHUS JUCTIEPCHBIX YaCTHII.
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Tabmnuma 1.

JBIMHOCTH

[Tapamerp 3HadeHue

Juana3oH u3MepeHus: AbIMHOCTH ot 0 10 100 %
or 0 10 99 M

D¢ dextuBHas horomerpuyeckas 6aza 0,43 m
[Ipenen momyckaeMoil OCHOBHOW aOCOTIOTHOW MOTPEIIHOCTH, He Oonee +2,0%
WNHnukamus pesynbTaTa U3MEpEeHMs nugpoBas
[ena eqMHUITBI MITAIIIIETO Pa3psaa MOKa3bIBAIOIIETO YCTPOUCTBA 0,1 %
TemmnepaTypa oTpabOTaBIIKMX Ta30B Ha BXOJIE B M3MEPUTEIILHYIO KaMepy, 125 °C
He Oonee
JIMCKpETHOCTh BEIOOPKH 3HAYCHHIA NP IMTOMCKE ITMKOBOTO 3HAYCHUS 0,2¢

I"abapuTHbIEe pa3Mepsl, He Oolee:
- 3JICKTPOHHBIH OJI0K
- IEPBUYHBIA U3MEPUTENBHBINA TPeoOdpa3oBaTelb

200 x 100 x 40 MM,
750 x 240 x 190 Mmm

Macca, ue 6omee
- 3JICKTPOHHBIH OJI0K
- IEPBUYHBIA U3MEPUTENBHBINA TPeoOpa3zoBaTellb

0,45 xr,
17 xr

Pa3zpaboTannsiii npiMmoMep cepTudunmpoBan B benopyccuum u Ha Ykpause

(puc. 3).

T [ KOMITET 10 ¢
serpaerm wcepisguncanm Peomyéomn e tapyo, T
{ FOCCTAHAAPT ) o

CEPTH®HKAT

MHHHCTEFCTRO

IKOHOMHIECKOTO FPATHHTHA 0 TOPFOBAN YKPAWHK

OF YTBEFRIEHNN THIA CPEACTE WIMEPEHIR

PATTERN APPROVAL CERTIFICATE Sl

OF MEASURING INSTRUMENTS
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Ne UA-MLZp-4063-2012
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Focy apernennas nematanmh yaepaaen tian
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ROTOpE Sap P » Focyasp peecTpe cpeacTs oA
e PE 03 09 1057 00 w aomymen  npwiewcinmo s Pecnyfimme Benapye

CMmcaime THIG CPOIETRE MIMERCHI NPHBEIEGO B OPICIEENN K
MICTORIIEMY CEPTRGRIATY

Dugman 13
Hie

e 006911

CEPTHOHEAT
COOTRETETRINN EPEIETR MIMEPNTEALNOH Tevn
yrnepEacnOsy Ty

wontips 2012 ¢
2 20 anpean

Tpescemsrens [ ..‘-.-‘:m.uu.“_"’

s
b o B H KOPEUIKOR
] dhespazn 2000 r

Munswempa
Npoaness 5o * T

Tipesceanens Nocermimpra B H KOPELIKOB

0_r

B mopraTs Vipanrsd - prkosodume s anngpams | ||

A3 = B L Masreurs

Puc. 3. Ceptudukars! Ha aApiMoMep B benopyccuu u Ha Ykpaune

BUBJIUOTIPAOUYECKHN CIIMCOK

1. TOCT 18509-88. [ln3enu TpakTOpHBIE 1 KOMOAHOBBIE. METO bl CTEHIOBBIX UCTIBITAHUM.

Bgeen. 01.01.90. M.: U3n-Bo cTrangaprtos, 1988. 70 c.

2. TOCT 17.2.2.02-98. Oxpana npupojipl. Atmochepa. Hopmbl 1 METOIbI U3MEPEHUSI AbIM-
HOCTH O0TpabOTaBIIMX I'a30B TPAKTOPHBIX U KoMOaitHOBbIX nu3eneil. Been. 01.01.90. M.: U3n-Bo

cTa”napros, 1986. 13 c.
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3.TOCT 17.2.2.01-84. Oxpana mpupobsl. Atmochepa. duzenu aBTomoOmiIbHbIE. JIBIMHOCTD
otpaboTaBunx razoB. Hopmsl u meross! usmepenuit, Bzamen 'OCT 19025-73; Been. 01.07.85.
M.: U3n-Bo cranmapros, 1987. 11 c.

4. TOCT P 52160-2003. ABTOTpaHCIIOPTHBIE CPEICTBA, OCHAILICHHBIE IBUTATEJISIMU C BOC-
IUTAMEHEHHEM OT Ckartus. J{pIMHOCTh O0TpaboTaBmIMX Tra3oB. HOpMBI M METOIBI KOHTPOJIS MPH
oleHKe TexHuueckoro cocrosiuus; Been. 01.01.2005. M.: U3xa-Bo crangapros, 2003.10 c.

VIIK 006.91:69
COBPEMEHHOE COCTOSAHHUE METPOJIOI'MYECKOI'O
OBECHEYEHMUSA CTPOUTEJIBCTBA

Tomame A.B. (II'C-3-13)
Hayunslii pykoBoautens — cT. npen. kadpeapsl UI'CuM Ilponenko O.B.
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Onucano cocmosnue Mempol102Uu4ecCKoco0 KOHmpOoJisl CmpoumeilbHoco np0u360()cm6a.

Knrouesnie cnosa: Mempojiocust, CmpoumelbCmeo.

MeTtposiorudeckoe 0OecIieueHue CTPOUTENBCTBA - 3TO KOMILUIEKC MEpONpHs-
TH, HANPABJICHHBIX HA IMOBBIIIEHNE KAa4eCTBAa U HAJIC)KHOCTU CTPOUTEIBLHON TPO-
OyKIUA. MeTposorudeckoe 00ecreueHue - onpeiesieHre ¢ TpeOyeMoil TOYHOCTHIO
XapaKTEPUCTUK CTPOUTENHHON mpoaykiuu. Llenbro MeTposiorudeckoro odecreye-
HUS SBIISIOTCS o0ecreueHne 0€30MacHOCTH U BBICOKOTO KadeCTBa CTPOUTEIBLHOMU
MPOAYKIUY, YIy4IIEHHE OpraHU3allid CTPOUTEIBHOIO0 IMPOU3BOJICTBA, MPUMEHE-
HUE HAYyYHO-TEXHUYECKUX TOCTHKEHUU, METPOJOTHUUECKOE COMPOBOXKICHUE Cep-
tudukanuu npoaykuuu. OaHON U3 BaXKHBIX 3a71a4 METPOJIOTUH SIBIISIETCS CO37]aHUE
oO1ieit Teopun nu3MepeHuid. Peanuzanus qaHHOW 3a/aun 3aKJII0YAeTCS B JOCTUXKE-
HUU TaKOTO COCTOSIHHSI U3MEPEHUM, MPU KOTOPOM UX PE3YyJbTaThl BBIPAXKEHBI B J0-
MyIIEHHBIX K puMeHeHuto B Poccuiickoit denepanuu equHuax BEJIUYUH, a TI0-
Ka3aTeld TOUHOCTU U3MEPEHUHN HE BBIXOJAT 32 YCTAaHOBJICHHBIE rpaHUllbl. MeTpo-
Joruueckas ciyx0a Ha TpeANnpUsITHH WIKM B OpraHu3allud CO3/JaeTCs IS Hero-
CPEJCTBEHHOI'O BBITIOJHEHUS PabOT MO METPOJOTHUYECKOMY OOECIICUCHHIO pa3pa-
OOTKH, MPOU3BOJICTBA, UCTIBITAHUN M IKCILTyaTallUM BBITYCKAaeMOM MPOAYKIIUU, a
TaKKe MJI1 HAayYHO-TEXHHUYECKOTO U OPraHU3allMOHHO-METOJUYECKOTr0 PYKOBO-
JICTBa paboTaMu MO METPOJIOTHYECKOMY O0ECIIEUEHHUIO B OT/I€NIaX MPEAIPUS THIA.

CoBpeMeHHBIE CTPOUTENbHBIC MPOEKThl JOCTUTJIM THTAHTCKUX MacIiTaboB, W
TEMIIbl BO3BEJICHHUS 00BEKTOB 3HAYUTEIHLHO BO3POCIH , UTO MOBBIIIACT TPeOOBaHUS
K TOYHOCTH M JOCTOBEPHOCTHU PE3yJbTaTOB H3MEPECHHN B CTPOUTEIIHLCTBE M Ha
MPEANPUATUAX MPOUBOMSIINX CTpoMMaTepuanibl. B HacTosiiiiee Bpems B CTPOU-
TEIBCTBE U MPOMBIILJIEHHOCTH CTPOUTEIBHBIX MaTepUaIOB MCIOIB3YETCS CBBIIIE
2,5 TBICSIY TUIIOB MPUOOPOB, B OCHOBHOM, OOIIETeXHUYECKOro Ha3HaueHus. OiHa-
KO, OOJIBIIIOE YKCJIO CPEJICTB CIENMAIIBHOTO Ha3HAYEHHUS, TPEAYCMOTPEHHBIX CTaH-
JapTamMu, CEPUITHO HE BBIMTYCKAIOTCA U HE UMEIOT COOTBETCTBYIOIIMX MOBEPOYHBIX
cxeMm. [loaToMy nepBooYEepeTHBIMU 3a/1auaMK Pa3BUTUS METPOJIOTHYECKOT0 oOec-
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MEeYEHUs W CTaHAApPTU3alUN B CTPOUTENILCTBE SBIISIIOTCS: YCTAHOBJIEHHWE U CTaH-
JTApTU3UPOBAHKUE JIJIs1 KaXKJOT'O OCHOBHOTO TEXHOJOTHYECKOTO M CTPOUTEIHLHOTO
mporiecca MepeyHss U3MEPSIEMBbIX U KOHTPOJUPYEMBIX MapaMeTpoOB M COOTBETCT-
BYIOIIUE CXEMbI UX KOHTPOJIS; CO3AaHNe OTPacieBON METPOJIOrHuecKoi 06a3bl pas-
PabOTKH CIEHATBHBIX METOJIOB U CPEJICTB U3MEPEHUM, UCTIBITAHUI U KOHTPOJIS.
PaccmaTpuBas ceroHsIHee COCTOSIHUE METPOJIOTUU B CTPOUTEILCTBE, MOKHO
CKa3aTh, YTO OHO HYXKJIA€TCS B CYIIICCTBEHHOM yiyullieHuH. Bo-mepBbix, HE00XO-
JUMO YKPETHUTh U YMOPAIOYUTH NESITEIBHOCTh CYIIECTBYIONIUX MOApa3eIeHUN
METPOJIOTHH, & B HEKOTOPBIX BEJOMCTBAaX M CO3JaTh METPOJOTHUECKUE CIYXKOBI.
N3-3a oTCyTCTBUS HEOOXOAMMOTO BHUMAHHS K Pa3BUTUIO METPOJIOTUU B CTPOHU-
TEIBLCTBE JTH CIYKOBI B HACTOSIIIEE BPEMSsI SIBJISIOTCS MAJOMOIIHBIMU U TEXHUYE-
CKH cJ1a00 OCHAIICHHBIMH. BO-BTOPBIX, JIs1 HOPMAJIBHOHN JESATEILHOCTH METPOJIO-
THYECKUX CIY)KO HEoOXOoAMMO OOeCIleueHHEe BCEX OpPraHu3allui - YYaCTHUKOB
CTPOUTEIIBHOTO TIpoIlecCa HEOOXOAUMBIMU U3MEPUTEIBLHBIMU MpUOOpaMu, 000py-
JIOBAaHHWEM, MAllIMHAMU U TPOUYUMH TEXHUYECKUMH CPEJICTBAMHU, KOTOPBIC €IIIe Ja-
JIEKO HE COOTBETCTBYET HOpMaTUBHOMY. Hampumep, cTrpoutenbHbie 1abopaTopuu,
re0/1e3NYeCKO-MapKIIeHAepCKHEe, HEKOTOPBIE IPYTrue METPOJIOTHYECKHUE CIYKObI B
CTPOUTEIILCTBE YKOMIUIEKTOBaHBI COBPEMEHHOW H3MEPUTEIILHOM armapatypou u
IPYTMMH TEXHHUYECKUMU CpeAcTBaMH ToJibko Ha 50% mnpenycMOTpEHHON HOPMBI.
B-Tperbux, mjis yIOBJIETBOPEHUS 3asIBOK METPOJOTHUECKUX OpraHU3alluii Ha IOo-
CTaBKy 000pyJ0BaHUs, HEOOXOAUM CEPHUIHBIN BBIITYCK U3MEPUTEIBHBIX CPEJCTB U
MpUOOPOB JJIs1 CTPOUTENLCTBA. B HacTos1ee BpeMsi 00beM CEPUITHO BBIMTYCKAaeMbIX
HU3MEPUTENBHBIX CPEJICTB U MPUOOPOB JJIsI CTPOUTEIIBCTBA 00ECIIEUnBaET MOTPEO-
HOCTh B HuX Jmib Ha 30-40%. [losToMy HEOOXOIMMO TUIAHUPOBAHUE MPOU3BOJI-
CTBa METPOJOTHYECKUX CPEJCTB JJIsI KAUTAJILHOTO CTPOUTEIBCTBA C YUYETOM CY-
IIECTBYIOIIMX MOIIHOCTEH MO UX BBIMYCKY ISl TOKPBITHS Ae(PUITUTA 110 KOJTUYECT-
BY U KauecTBy. B-ueTBepThIX, Cpe/CcTBa M3MEPEHUM, MPUOOpPETaEMbIe U HAXOIS-
Iyecs B AKCIUTyaTalli, HEOOXOJAMMO CBOEBPEMEHHO IMOABEPTaTh rOCyAapCTBEH-
HOHM TMpoBepkKe, Kak (GopMe METPOJIOTHYECKOrOo Haj30pa. B-MATHIX, HEOOXOIUMO
pa3paboTaTh METOJIUKY MU3MEPEHHUs KauecTBa CTPOUTEILHON MPOAYKIIUHU 1Jisg obec-
MEYEHUs KOHTPOJISI Ka4yeCcTBa B CTPOUTEIIBLCTBE HA TOCYJAPCTBEHHOM, OTPaciIeBOM
U TEPPUTOPHAIBLHOM YpOBHSX. PUCKH, CBsi3aHHBIE C HapylIeHHEM KayecTBa, B
CTPOUTEIIBHOM OTpaciid, HAMHOTO BBIIIE, Y€M B JAPYTUX OTPACISIX IKOHOMHUKHU
CTpaHbl, * MOTYT TPO3UTh IKOJOTUUYECKON KaTacTpodoil IS IEJI0ro peruoHa u
ACTPOHOMMUYECKUMH YOBITKAMHM JUIsl 3aKazuuka. Tak, HapuMmep, IPU HEMpPaBUIIb-
HOU TIPOKJIaJKe TPYOOIPOBOJOB TOPOACKUX KOMMYHHUKAIIUN U OIMIMOKAaX B CTPOU-
TEIBCTBE OYMCTHBIX COOPYKEHUM MPOUCXOJUT 3arps3HEHUE BOJIOEMOB, YTO TIPH-
BOJUT K BOSHUKHOBEHHUIO HKOJOTUUYECKON MPOOJIEMBI U YTPOXKAET KU3HU Hacele-
Hus. Takum 006pa3om, METPOIOTHYECKOe 00ECTICUeHHE CTPOUTEIHLHON WHIYCTPUU
SBJISIETCS. Ba)XHOM COCTABJISIONICH KAaueCTBEHHOI'O IMPOM3BOJACTBA CTPOUTEIBLHOMU
npoaykiuu. I ”MEHHO METpOJIOTHYEeCKOe 00ecreyeHrne CTPOUTEILCTBA IIOMOTaeT
pemarb MpoOjeMy JIOCTOMHOrO MAaTE€pUaIbHOTO >KU3HEoOecleueHus JoJaeH, UX
MICUXOJIOTUYECKOTO U (U3HUECKOro 310poBbsi. Hecepbe3Hoe OTHOIIEHHE K 3TOM
po0JieMe MOKET MPUBECTH K HETIOMPABUMBIM OIITMOKaM, U JIaXKe K THOENIH JII0IeH.
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TEOPUSA U METOIUKA ITPEIIOJJABAHUSA
NHXEHEPHBIX INCHUILJIMH

VIIK 371.388.6

HNPOEKTHASA JEATEJBHOCTD B HIKOJIE KAK OCHOBA
IHNPO®ECCHUOHAJIBHOI'O OPUEHTUPOBAHUA Y YUAIIIUXCA

babakoBa C.A., yuurtesnb BbICIIEH KaTETOPUU
HerocynapctBennoe obmeoopaszosatenpaoe yupexaenne COLL Ne 7 OAO PX] r. Bonrorpana

Paccmampusaemcs  axmyanvnas npoonema panne2o npogheccuoHanbHo20 camoonpeoee-
HUSL YYAWUXCs CPeOHell WKOIbL.

Knrouesvie cnosa: npogeccuonanvnoe camoonpeoenenue, HayyHO-UCCIE008aAMENbCKAS NPO-
eKmHas 0esimebHOCMb, CAMONO3HAHUE.

Ha cerogusmHuii eHb HOBBIE OOpa3oBaTENbHBIE CTAHIAPTHI CTaBAT IMEpPE]
YUHUTEJIBCTBOM IIEJIM, KOTOPBIE OINPENEISAIOT AESITENBHOCTD MPENOJaBaTeNs HE KakK
00y4aroLIero B3pociaoro, a Kak Mooyxaamlero k 00ydeHuro. B ero komnerenum,
KaK mejarora HOBOM (popMaiMu , 3aJ10KEHbI 33Jlayd Ha CTAHOBJICHUE M BOCIIHTA-
HUE JIMYHOCTH IMOJIE3HOW OOILIECTBY, B KOTOPOM OHa KUBET. CoBpeMeHHOE 001e-
CTBO BBIJIBUTA€T Ha MEPBbIN IJIaH MOTPEOHOCTh B CIIEHMAIMCTAX Y3KOT0 MPOous.
B cBsi3U ¢ 3TUM aKTyallbHOM CTaHOBUTCS MpoOJieMa paHHEro MPoQEeCcCHOHATLHOTO
CaMOOIIPEACIICHHS Y yJalIUXCsl.

IIpodeccuonanpHOE CaMOOIPEEIEHUE YUALIUXCS CPEJHUX IIKOJ JTOCTATOYHO
CJIOXHBIN TIpoliecc GOpMUPOBAHUS JTUYHOCTH. DTO, MPEKIE BCEro, MHAUBUAYAIb-
HOE€  OTHOUIEHHE K NPO(ECCHOHATBHOW IESATENBHOCTH, SIBISIIOIIETOCS YacTbiO
KU3HEHHOTO CaMOOTIPENEIIEHUS, TO €CTh BXOXKICHUSA B Ty WIM UHYIO COLIMAIBHYIO
rpynmny, Beioopa o0pasa ku3HHU, npodeccuu. B creHax mkossl npodeccuoHaibHast
OpHMEHTAIUsl OCTAETCS OJIHOM U3 TJIaBHBIX MPOOJIEM BBIITYCKHUKOB LIKOJI, & UHTEPEC
K TEM WM WHBIM HayKaM 4YacTO OIpPEIENsAETCS TOIbKO TBOPYECKUM IOJXO0I0M
HIKOJIBHOTO IIpenoaaBaTess. UTo MOXKET criocoOCTBOBATh PEIIECHUIO ITOW IpodJie-
MbI? B nepByro odepesp, 3TO CO3JaHUE BO3MOXKHOCTH JUIS yYalUXCs 3aJ0JIT0 10
OKOHYAaHUS CPEIHEN IIKOJIbI MIO3HAKOMUTHCS HA MPAKTUKE C PA3JIMYHBIMUA BHIAMU
TPYAOBOH AESITEIBHOCTH, OCOOEHHO 3TO HEOOXOUMO ISl TBOPUECKUX, OJAPEHHBIX
nerei. 14 HUX OYEHb Ba)KHO MMETh NPEJCTABICHUE O HAYYHBIX HAIIPABICHUSIX U
MeTo/ax pabOThl B TOM WM MHOW Hay4HOUW oOmactu. IMeHHO 3Ty 3ajady U mpu-
3BaHa pellaTh Hay4YHO-UCCIEAO0BATEIbCKAsl MPOEKTHAs NEATEIbHOCTh Ha 0a3e WMH-
CTUTYTOB M 0a30BbIX NPEANPUITHHI, COTPYIHUYAIOMUX WM MEe(CTBYIOMUX Hal
mkonamu. Jlisg Hamer mkonsl-uHTepHaTa Ne 7 OAO PXK/I, Takum npeanpustueM
ABJIAIETCS Majlasl IeTCKasl JKeJe3Has Jopora. EyKeHenenbHO yJaliuecs: Hallel IIKo-
JbI-MHTEpHAaTa MOCeIaT (aKyabTaTUBHbIE 3aHATHS «HOHBIN KeIe3HOA0POXK-
HUK», KOTOPbIE TPOBOJST CIELUANINCTHI Pa3HbIX HamnpaBieHUu. FIMEHHO B Ieno U
My3ee JIETCKOM KEJI€3HON TIOPOTH AT 3aHSATHS JJIsl IIKOJIBHUKOB UMEIOT HauboJee
BBIPAKEHHBIN MOJOXKUTENbHBIN 3(DPeKT, TaKk Kak MO3BOJSAIOT COUYETATh MOTYyUECHUE



3HAHUW U3 PA3JIUYHBIX €CTECTBEHHBIX HayK (KOMIUIEKCHOCTh U MEXIUCIUTUIMHAD-
HOCTh) U MUHTEPAKTUBHBIC (hOPMBI O0YUEHHS, KOTOPHIEC HAIMPAaBJICHBI HA MOOYKIe-
HUE K CaMOCTOSATEJIbHOMY TOUCKY peleHuid. Mamnasi neTckas skefe3Hasi jopora —
3TO OnaronpuaTHasi oOpa3oBaTelibHAsl cpefia, Ie HAWIydluM o0pa3oM BOILIONLIA-
I0TCsl o0Iiernenarornyeckue (IuAakTUYeCKUe) MPUHIUIBI — HATJISIHOCTH 00y4e-
HUS, JOCTYITHOCTH, HAYYHOCTH, CBSA3U T€OpUU C MpakThkoi. Ho rmaBHoe — mpe-
JIOCTaBJISIETCS BOBMOXKHOCTh 3HAKOMCTBA C IIHPOKUM CIIEKTPOM €CTECTBEHHBIX Ha-
YK, O KOTOPBIX B IIKOJBHOW MPOTpaMMe BCTPEUAIOTCS TOJBbKO yrnoMmuHaHusa. CHa-
yaja, B TEIJIbIE IHM OCEHHETO0 CeMecTpa, peOsT 3HAKOMST C BHEIIHUM M BHYTPEH-
HUM YCTPONCTBOM TEIUIOBO30B. [[eTH aKTHBHO y4acTBYIOT B IIPOBEACHUHU IMO3HABA-
tenbHbIX akiui «OctopoxkHo! JXKenesnas nopora!» Takum o6pazom, y pedsart dop-
MUpPYETCS CO3HAHME OCOOCHHOCTU IMOBEJCHUS PSAOM C KEJIEe3HOH Joporoil. Ak-
TUBHBIMU (hOpMaMH BHEJPEHUS MPABUJI MTOBEICHUSI SIBISIOTCS T€aTpaUu30BaHHbBIC
MpeCTaBlIeHUs pa3paboTaHHbIC YYAIIUMHUCS, KOHKYPChl PUCYHKOB M ILIAKaTOB.
Taxoke B oceHHMII ceMecTp Oblla BKIIOUEHA aKIMs 0 MOMYJIspu3aiuu npoheccuu
KEJIE3HOIOPOKHUKA «Jloporu >KM3HU», B KOTOPOW yyallhecs peajin30Bald TBOP-
YECKHE MPOEKTHI MO apXuTeKTypHOU pocrucu «I'paddutu». B nepuosa 3umHero
cemecTpa ObUIM pean30BaHbl HAyYHO-UCCIIEI0BATEIbCKUE MPOEKThl O UCTOPUU
pa3BuTHs TeruioBo3ocTpoeHus B Poccun. BpiOop Tem aiig vcciienoBaHus MPOU3-
BOJIMJICSL C YUYETOM HMHTEPECOB IIKOJIBLHUKOB M MO WX JKEJIAHUIO U OCHOBBIBAJICS Ha
MOJTyYEHHBIX B OCEHHEM CEMECTpE 3HAHUAX O PA3TUYHBIX HAYYHBIX U TEXHUYECKUX
npobsiemax. BeceHHuit ceMecTp- 3TO MPOEKThI B HAUEPTATECIbHOU T€OMETPUH, CBSI-
3aHHbIE CO cHelupuKONd BHeApeHUs KoMibloTepHbiXx nporpaMmm KOMIIAC u
KOMIITAC 3/I. Takue OpOoeKThl AalOT HE TOJBKO TOHITHE O CO3JaHUU U MHXKE-
HEPHOM YCTPOMCTBE MEXaHU3MOB, HO U AKTUBHO MPHUBJICKAIOT yYaIIUXCsl K TBOP-
YECKOMY TOUCKY TEXHHYECKHUX OTKPBITHH B 00ylacTH mapoBo3ocTpoeHus. Cpenu
HCCIIEIOBATEILCKUX MPOEKTOB CaMbIM HEOOBIUHBIM W TOJIYYUBIIUM HauOOJIbIIEE
MpU3HAHUE TOJYYHJI IPOEKT ydeHHul 7 «A» kiacca [lo3gHsikoBoi AHacTacuu u
[Termaenko Jdapeu «TepMocTeksio — B moe3ziax OyayIiero», rjie Obutl oObeauHe-
HbI XuMus, Gusrka, TepMoaMHaAMUKa U reomeTpusi. Ha 0a3e mIkoiasl COBMECTHO C
ydaluMucs Obuta pazpaboTana 1adbopaTopus CTEKIIA.

[TogBoast uTorK, Xo4yeTcs cKa3aTh, YTO MPOEKTHAs JEATEIHLHOCTh B OyayleM
CTaHEeT OCHOBOW OOydeHHMs B IIKOJIaX. BhIloIHEHNE UCCIeI0BaTENbCKOTO MPOEKTa
3aTparvBacT JBa BAXKHBIX 00pa30BaTENIbHBIX aClleKTa — yMEHUE TJIaHUPOBAThH CBOIO
paboTy U BBIOMpaATh METOJbI IS HccieaoBanus. K cokaneHuro, MaccoBoe BHeE-
JIpeHUE B HACTOSIIEE BpeMsl IPOCKTHOM JICSITEILHOCTH B CPEIHHUE IIKOJIBI HACT 0€3
JIOJDKHOTO METOAMYECKOT0 COMPOBOXKJICHUS, MTOITOMY MHOTHE paOOThl IIKOJIbHU-
KOB, MPEJCTaBIsIeMbIe HA KOHKYPCHI, HOCSAT TOJIbKO peepaTUBHBIA XapaKTep, 4TO
CHI)KaeT 00pa3oBaTesbHOE 3HaUeHHE caMoil paboThl. OTHON U3 OCHOBHBIX CBOUX
3a/lay paboThl CO HIKOJILHUKAMU SIBJISIETCS IpolaraHja U pacnpoCTpaHEHHE Ipa-
MOTHOCTH MOCTAaHOBKU HCCIEI0BATENIbCKON paboThl. i JOCTHXKEHHS 3TOU LETu
ClelyeT MPUIEPKUBATHCS CIEAYIOLIErO IJIaHA BBIMOJHEHUS MCCIEA0BATEIbCKOM
paboThl B €CTECTBEHHOHAYYHOU 00JIACTU: KOHKpETU3alMs MpoOieMbl U BHIOOpP Te-
MbI; ONpeeeHre LU U 3a/1ad paboThl; BEIOOP METO/I0B; OIpEIesIeHHE UCTIOIHU-

281



Tenel U pacrpejiereHue o0s13aHHoCTel; cOop uHbopmaluu (HaOII0ICHUE, DKCIIe-
PUMEHT, MOJICJIMPOBAHUE) U €€ CTaTHCTUYecKas o0paboTKa; aHAIHU3 Pe3yIbTaToB;
MOJITOTOBKA BBIBOJIOB M PEKOMEHAINIA; 0(hOpMIIEHUE UCCIIeIOBATENLCKON PaboThI
(OyMa’KHBIM W 3JIEKTPOHHBIA BapHaHTHI); MOATOTOBKA JAOKJIAaAa, CTAThH, y9acTUE B
KOHKypcax. TOJpKO IMOJIHOE BBITIOJHEHUE YKA3aHHOTO IJIaHa IMO3BOJIIET CUUTATh
HCCIIEIOBATEIBCKYIO pabOTy 3aBEPIICHHON M CIIOCOOHOW JaTh YYCHHKY TIIyOOKOE
MpPEe/ICTaBIICHUE O HAYYHBIX METOoAaxX M oO0bekTax. Takum oOpa3oM, paboTas moj
PYKOBOACTBOM HAYYHOT'O COTPYIHHUKA M M3ydYas MyCTh U MPOCTHIE HayYHBIE METO-
Ibl, pe0dsiTa HAYMHAIOT MTOCTHTaTh OCHOBBI TBOPYECKOW PabOTHI U YK€ OCO3HAHHO
BBIOMpAIOT 00y1acTh CBOeH Oyaymield npodecCHOHAIBHOU JesaTeIbHOCTH. Benb
TOJILKO TAaKUM 00pa30M MOKHO MOOYIUTh y YUaIIUXCsl HHTEPEC K UCCIICIOBAHUSM,
a 3HAYMT U K CaMOOOYYCHHIO I CAMOTIO3HAHHUIO. A CaMOIO3HAHUE - 3TO U €CTh OC-
HOBa ()OPMHUPOBAHUS JIMYHOCTH. JINMIHOCTH TOTHOIIEHHOH, CO3UAATEIbHON U TI0-
JIE3HOM OOLIECTBY.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. Opukcon 3. Dro-teopus muHoCcTH. Pexxum noctyma:  htt/:psylib.org.ua ([ata oGparme-
Hus: 09.06.2015).

VIIK 371.388.6

CAMOMJAEHTUO®UKAIIUA IUYHOCTH TIOJAPOCTKA B
COBPEMEHHOM KYJIBTYPHOM IIPOCTPAHCTBE

babakoBa C.A., yuutesnb BbICIIEN KaTETOPUH,
[ToxacoBa 3.M., onryma JI.A. (8 «A» kacc)
HerocynapctBennoe obmeoopaszosatenpaoe yupexaenne COLL Ne 7 OAO PX]] r. Boarorpana

Cmamus noceauena npobieme passumus y HOOPOCMKO CHOCOOHOCMU CAMOCMOSMENbHO
uoeHMmuuUYUpo8ams C6010 NUYHOCMb 8 COYUOKYIbMYPHOM HPOCMPAHCMEE U YMEHUI0 3anpo-
2pamMmuposams ceos Ha ycnex.

Knroueswie cnosa: camonosnanue, camoudeHmud)uKab;wz, JUYHOCMHAA u()eHmuqbuKab;uﬂ,
()yXOGHOCWIb, HpABCMBEHHOCNb, HPABCMEBEHHAA camou()eﬁmu(j)ukauuﬂ, ayXOGHO—HPLZGCWIGeHHOQ
socnumanrue.

- CKOJBKO BpeMEHU TpeOyeTcs 4YeloBeKY, YTOObl HACHTUPUIMPOBATH CceOs
KaK I10JIb30BaTes?

- BBecTu s10ruH, naposs.

- A yTOOBI NACHTUPUIIMPOBATH ce0s KaK TUYHOCTH?

- [lokazath macnopt, Ha3BaTh (GaMUIUIO, UMS, OTYECTBO, U3 KAKOTO ThI rOpoIa
Y CTPAHBI. ..UM IIKOJIbI.

Tak yTO Xe Takoe «camMOUJECHTU(DUKAIUSI» U KaKyl0 pOJib OHa UTPaeT B MPO-
1[€CCe CTAaHOBJICHUS IMYHOCTU?
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[TonsiTh pupoOy ueIoBeKa, a TeM 0oJiee MOAPOCTKA - CJIOXKHO, KaK U €€ pa-
[IMOHATU3UPOBaTh. «TaliHa TUYHOCTH, €€ €AMHCTBEHHOCTH HUKOMY HE TIOHSTHA JI0
KoHIIa. JINYHOCTh YenoBedeckasl 0ojiee TauHCTBeHHas, yeM Mup. OHa U eCTh Iie-
JeI Mup. YelnoBek - MUKPOKOCMOC U 3aKJIro4aeT B cebe Bce. Ho akTyanmzupoBaHo
1 0oOpMIICHO B €ro JIMYHOCTH JIMIIb WHIWBHUAYaIbHO-0COOCHHOE. YeIoBeK ecTh
TaKXke CyIEeCTBO MHOrosdtaxxkHoe» [1, 265]. Tak bepasieB onpenenser camono-
3HaHUE, MOUCK OTBETa Ha BOMPOC 00 OTHOIIEHUHU JIMYHOCTH K caMoi cede - camo-
UJIEHTU(PUKALIHIO.

Ortoct KoHT cunTan, 4To pa3BUTHE MHTEJUICKTYaJIbHOTO pa3yMma 4esIOBeUeCT-
Ba, MPOXOJIUT TPU CTATUU: «TPU TEOPETUUYECKHU PA3UUYHBIX CTAIUU: CTAJUIO TE€O-
JIOTUYECKYI0, WM (PUKTHBHYIO, CTaJMI0 MeTapu3nuecKkyro, Wi abCTpaKTHYIO;
CTaJUI0 HAYYHYIO, WJIM TTIO3UTUBHYIO...» [2]. MeTtadu3zudeckas craaus — 3TO Mepu-
0], KOTJla OTBJICUCHHBIC TOHSATUS MPUXOASAT HA CMEHY CBEPXbECTECTBEHHBIM CY-
ecTBaM. JTa CTaus COBIAIaeT ¢ GOPMUPOBAHUEM JIMUHOCTU YEJIOBEKa — €ro OT-
pPOYECTBOM, IOHOCTHIO, YTO, KaK HAM Ka)K€TCs, MOKHO OOBEIUHUTH B OJHO TOHS-
THE — MOJPOCTKOBBIA Bo3pacT. OMMaHyws KaHT mbitanics pa3oOpaThCsi B CYIIHO-
CTU YEJIOBEUECKHUX JKEJIaHUM U omrymeHuil. M nelcTBUTENbHO, JIIOAH, Ybe YMCT-
BEHHOE Pa3BUTHE IMO3BOJISIIO BUACTh OOJbIle YeM 110/ B ss650ke Anama u EBHI,
BCET/Ia MBITATUCh TPOHUKHYTh B CYIIIHOCTh T€X WM UHBIX sIBICHUH. TOYHO TaK *ke,
KaK M TOJAPOCTKH, YK€ 3HAKOMbIE C OOJIBIIIMHCTBOM SIBICHUM, BCTPEUAIOIINXCS B
MOBCEIHEBHOM JKM3HM, MBITAIOTCS IPOHUKHYTh UyTh Jajbllle, MPUOTKPHITH 3aBECY
TalHbI, 3aKPBIBAIOIIYIO €TO OIIYIIEHUS, MUP BOKPYT.

MBI TONBITAIUCH CUCTEMATHU3UPOBATH COIMATBHO-OOIIECTBEHHBIC SIBJICHUS
BIIMSIOIIME HA Pa3BUTHE MOJIPOCTKA, KaK JUYHOCTh. BBISBUIN MPOOIEMY : «MOXKET
JIU TIOJIPOCTOK CaMOCTOATENIBHO HUIASHTU(PUIIUPOBATH CBOIO JIMYHOCTH B KYJIBTYP-
HOM TIPOCTPAHCTBE U 3alIPOrpaMMUPOBAThH Ce0s Ha YCIeX» M ONpEeeuiIn 3a/1auu
IJIs1 €€ PeLICHU.

CornacHo DpUKCOHY, OCHOBA JJIs 6JIarOMOJIy4YHON FOHOCTH U OOpEeTeHUS 11eJ10-
CTHOTO OINYIIEeHUsI camouaeHTUuGuKau «5» 3aknagasiBaeTcs B AeTcTBe. OJIHAKO
3a MpeaeaaMu TOro, YTO MOJAPOCTKU BBIHOCAT U3 CBOETO JIETCTBA, Pa3BUTHUE UX Ca-
MOUJEHTU(PUKAIIMU TPOUCXOAUT MOl CUIBHBIM BIUSHUEM COITMAIBHBIX TPYII, C
KOTOPBIMH OHU c€0s OTOXIeCTBIAOT. Hanmpumep, DpukcoH obpaiiaq BHUMaHUE
Ha TO, YTO YPE3MEPHOE OTOXICCTBICHHUE C MOMYJSAPHBIMU reposiMu (KUHO3BE31a-
MU, CylnepaTieTaMu, POK-MY3bIKAHTAMH) WJIH MPEICTaBUTEIIMU KOHTPKYIbTYPHI
(pPEBOJIIOITMOHHBIE JIUJIEPBI, «OPUTOTOJIOBBICY, NEIUHKBEHTHBIC JTUYHOCTH) BBIPHI-
BAaeT W3 HOPMAJBHOM JJII Pa3BUTHS COLMAIBHOM Cpejbl, MOAABISAS TEM CaMbIM
JUYHOCTh U OTpaHUYUBAs PoCcT ee camoujeHTUukanuu. Kpome Toro, mouck ca-
MOUJEHTU(PUKAIIMU MOXKET OBITH 00Jiee TPYAHBIM MPOIIECCOM JJIsi ONMpPEACICHHBIX
rpynn grone. Hanpumep, nis JKEHIIUH, TPYA KOTOPBIX JIOJTO€ BpeMs IIEHUJICS
MEHBIIIE, YEM TPYI MYKCKOH. YSI3BUMOCTb MOAPOCTKOB JIJIsI CTPECCOB, COMPOBOXK-
JAIOIIUX PE3KHE COIUabHbIC, TOJUTUYECKHE M TEXHOJOTHYECKHE HW3MEHEHWUS,
DOPUKCOH paccMaTpuUBaeT Kak (PakTop, KOTOPHIA TaKKe MOXKET CEphE3HO MeEIlaTh
pazBuTuio camouaeHTudukanuu. [logoOHble M3MEHEHUs, B COBOKYITHOCTHU C CO-
BPEMEHHBIM MH(OPMAIIMOHHBIM B3PHIBOM CIIOCOOCTBYIOT BO3HUKHOBEHHMIO UYBCT-
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Ba HEOMNPENIEIICHHOCTH, TPEBOTU U pa3pbiBa CBs3ei ¢ MUpOM. OHHU MPEICTaBIISIIOT
yrpo3y U JUIsi MHOTUX TPaJULMOHHBIX U NMPUBBIYHBIX LIEHHOCTEM, KOTOPBIE MMOAPO-
CTKHM ycBoWJM eunie B AeTcTBe. [lo kpaliHell Mepe, HEKOTOpbIE MPOSBIECHUS ATOMN
HEYJIOBJIETBOPEHHOCTH OOIETIPUHATHIMU COLUATBHBIMUA LIEHHOCTAMH HaXOJST
CBOE BBIPaXEHUE B MPOIMACTH MEXKAY MOKOJEHUAMH. JIydlllel HLTIocTpanuen ToMy
ABIIAETCS. HETOOPOCOBECTHOCTh KPYIHBIX MOJIUTUYECKUX (DUTYP U OTBETCTBEHHBIX
JUI B OPOLJIOM AECATUIIETHH: KOPPYMIMPOBAHHOCTHh HAIIMOHAIBHBIX JIUJIEPOB
npeBpaTuiia MpaBly OAHOrO MOKOJeHHs B MUDbI s ciexyromero. [loatomy
OpUKCOH OOBSICHSET COIMAIbHBIA MPOTECT MOJIOACKHU €€ MOMBITKOW MOCTPOUTH
COOCTBEHHYIO CHCTEMY LIEHHOCTEH, 4TOObI HAWTH T€ LIENM U MPUHLIMIIBI, KOTOphIE
MPUAATYT CMBICT U HAIIPABJIEHHOCTD KU3HU UX NOoKoJieHHus. HecmocoOHOCTh FOHBIX
JOCTHUYb CBOEW LENM NPUBOAUT K TOMY, YTO OPUKCOH Ha3Bajl KPU3UCOM CAMO-
unaeHtTuukanun. Kpusuc camouneHTudukanuu, Uid pojieBO€ CMEIICHUE, Yalle
BCEr0 XapaKTepHU3yeTCsl HECTIOCOOHOCTHIO BHIOPATH Kapbepy WU MPOIOJIKHUTEH 00-
pa3zoBaHue. MHOrue MOAPOCTKU, CTPAJAIONIME OT CHEHU(PUYHOrO AJIS ITOrO BO3-
pacta KOH(JIMKTa, UCIBITHIBAIOT MPOH3UTEIBHOE YYBCTBO CBOEH OECIONE3HOCTH,
IOYLWIEBHOIrO pasziaaa u OecueiabHocTU. OHU OIIYIIAIOT CBOK HEMPHUCIIOCOOJIEH-
HOCTb, JAENEPCOHANMN3ALNIO, OTYYKJICHHOCTh U MHOTIa KUJAIOTCS B CTOPOHY «HE-
raTUBHOW» CaMOMICHTU(PHUKAIMK — MPOTUBOIOJIONKHOM TOM, YTO HACTOWYUBO
MIPENIAratoT UM POJIUTENIA U CBEPCTHUKH [3].

st 60ppOBI C «HETaTUBHOM» CaMOMACHTH(PUKALMEH NPU3BAHO TyXOBHO-
HpaBCTBEHHOE BocnuTaHue. CloBa «yXOBHOCTBH)», «HPAaBCTBEHHOCTH» BXOIAT B
Hallly )KU3Hb C paHHero AeTcTBa. OIHAKO Yalle BCEro Mbl, MOAPOCTKU aCCOLMUPY-
€M CJIOBO «IyXOBHOCTBY», KaK PEIUTHO3HOCTb. Takum 00pa3oMm, MpeasioKuB TPH
PENPOAYKIUMU KAapTUH C PA3IUYHBIMU M300pAKEHUSAMH, Ha TPEIJIOKEHHUE acco-
LAAPOBATHh KAPTUHKY CO CIIOBOM <(JIYXOBHOCTB)», MHOTHE MOAPOCTKHU HAIIEH IIKO-
Jbl BBIOMPAIOT U300pakeHre LEPKBU WK Xpama. OJHaX/bl K HAM B IIKOJTY HpH-
IO OTKPBITOE MUCBMO M3 KOJIbI «/lnanora Kyneryp» ropona Kpacusiii Kyt Ca-
paToBckoil o0nacTu. B 3TomM nucbMe noapocTkoB B Bo3pacte oT 12 no 18 net npu-
IIAlIAJIA [I0y4acTBOBAaTh B KOHKYypce «Hacnenue 3emnn pycckoi». B monoxenun
KOHKYpca MpeiarajJoch CMOICIMPOBATh KAPTUHKY OOIIECTBEHHO-TYXOBHBIX 1IE€H-
HOCTEN B paMKax pEeruoHa, r1e Mbl npoxuBaeMm. Crapiine NoAPOCTKU CTAIH W30-
OpakaTh U ONMUCHIBATh XpaMbl U MOHACTBIPH, JIUIIb HECKOJIBKO YEJIOBEK OCTAaHOBH-
nuch Ha Temax «Aunekcanap Hesckuity, «I1étp IlepBriit» u «KazauecTtBo». MbI He
TrOBOPUM 3ECh 0 MJIAAIINX MOAPOCTKAX, HOTOMY, YTO HAIIUM CBEPCTHHKAM Jalv
KOHKPETHBIE TEMBI, TaK KaK X MOHUMAHHUE TYXOBHOCTH OTOKIECTBIISIIOCH C PEJIH-
TMO3HOCTBIO. PeNMruo3HocTh - 3TO onpeiesieHHoe yoexaeHue. A BOT UCTIOJTHEHUE
BBICOKOJIYXOBHBIX HCTHH: yMEHHE OBITh JOOpPHIM, MUJIOCEPAHBIM, HPAaBCTBEHHO
YPaBHOBEILIEHHBIM, KYJIbTYPHBIM, YMEHHUE NPOUIATh U JP. - 3TO U €CTh JYXOBHOCTb.
A HPaBCTBEHHOCTH - 3TO KOMIIOHEHT KYJIbTYpPBI, COAEPKAHUEM KOTOPOrO BBICTY-
MAlOT 3THYECKNE LIEHHOCTH, COCTABJISIOIINE OCHOBY cO3HaHusA. HpaBCTBEHHOCTH -
3TO CIOCOOHOCTH YeJIOBEKa JIeMCTBOBATh, JyMaTh U YyBCTBOBaTh B COOTBETCTBUU
CO CBOHMM JYXOBHBIM HayajoM, 3TO CIOCOOBI U MPUEMBI Mepeaayd BOBHE CBOETO
BHYTPEHHETO JYXOBHOI'O MHUDA.
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Bosnbiryto posib B JyXOBHO-HPABCTBEHHOM BOCHUTAHUM TOAPOCTKOB HUIPAET
caMoOOIleHKa. B oTinuue OT cCaMOOIICHKH JIeTeil OHa CTaHOBUTCS 0oJiee yCTONYH-
BOM, @ 3TO aKTUBHO BIHUSAET HA Pa3BUTHE CTPEMJICHUS MIIQJIIETO MOJPOCTKA K ca-
MoBocnuTanuio. OHa TOKa HOCHUT Cyry0o MoJpa)kaTelbHbIH XapakTep C IENbI0
BBIJICTIUTHCA B JAHHOM CHUTyallMu. Y TOAPOCTKOB OJHOM M3 HamboJiee 3HAUUMBIX
1ejel CaMOBOCTIMTaHUSI CTAHOBHUTCS JKEJaHWE HAYUYWUThCS BJIaJeTh COOOM. Yua-
muecsa VII—VIII kimaccoB HepenKo HAUMHAKOT BECTH JTHEBHUKHU, HA CTPAHUIAX KO-
TOPBIX SICHO TIPOCIIC)KUBAETCS CTPEMJICHHE TO3HATh ce0s, OCO3HAaTh B cebe JIud-
HOCTb M1 HAMETHUTH IYTH CAMOCOBEPIIIEHCTBOBAHMUSI.

UccnenoBanne QyXOBHO-HPABCTBEHHOI'O BOCIMUTAHMS MOJIPOCTKOB IMPOBOIU-
Joch Ha 0a3e mkosbl-uHTepHaTa Ne7 r. Bonrorpaga. B uccnegoBaHuu npuHsInd
ydyactue 24 moapoctka B Bo3pacte 13-14 ner. Llenb ucciegoBaHus: U3YUYEHUE
YPOBHS Pa3BUTHUSL JYXOBHO-HPABCTBEHHOTO Y MOJPOCTKOB. 3aJayd AUArHOCTHUYE-
CKOW paboThl: OA00paTh JUArHOCTUYECKUE METOJIUKH; MPOBECTU JHATHOCTUKY;
00paboTaTh MOJIyUYE€HHBIE PE3YIbTATHI U CAeIaTh BEIBOIBI.

JlnarsocTrka HpaBCTBEHHOM BOCIIUTAaHHOCTH 110 Metoauke M. . I1unosoi.

Xon ombiTa; McnbiTatenb 1aéT UCHBITYEMBIM OJaHK METOJUKH, COJEpKaIIUi
WHCTPYKIMHU U 3afaHusi. Kakaplii 4elloBeK OLIEHMBAET CBOM CIOCOOHOCTH, BO3-
MOXHOCTH, XapakTep. bianku coaepxkar tabmuiy ¢ riaaBamu: 1) [latpuotusm; 2)
Jro6o3naTenbHOCTR; 3) Tpynomoodue; 4) JloGpora u 0T36IBUMBOCTD; 5) Camouc-
LUTUIMHA.

O6paboTka pe3ysNbTaTOB: MO KaXJAOMY IOKa3aTeato cHopMyraupoBaHbI MpHU-
3HaKU U YPOBHU (DOPMUPYIOMIUXCA Ka4eCTB (OT 3-T0 YPOBHSI 10 HYJIEBOT'O YPOBHS).
Baibl Mo ka)xaoMy MoKa3aTesio He3aBUCUMO APYT OT JApyra BHICTABISAIOT YUYUTEIb
u poaurtenu. [lonydeHHbIe B X0/1€ JUATHOCTUKH OAJIJIbI CYMMUPYIOTCS 110 KaXXIOMY
MOKa3aTesto U JACIATCS Ha JBa (BeIUUCsieM cpeaHuit 6amn). [lomyueHHble cpegHue
OaJIbI IO KaXKJIOMY MOKa3aTeJIF0 BHOCATCS B CBOJIHBIN JIUCT. 3aT€M CpeHUE Oalibl
110 BCEM MoKa3zaresaaM cyMMupytorcs. [lonydeHHOE YMCI0BOE 3HAUYCHHUE ONpEaes-
€T YPOBEHb HpaBCTBeHHOU BocniuTanHocTH (Y HB) nuuHocTH yyeHuka:

1. Huszkuii ypoBeHb BocnutaHHOCTH (0T 11 mo 20 GamioB) mpeactaBiseTcs
c1a0bIM, €111€ HEYCTOMYUBBIM OIBITOM IOJIOKUTEIIBHOTO MOBEJEHUS, KOTOPOE pe-
TYJIUPYETCS. B OCHOBHOM TPEeOOBaHHMSAMU CTApIIMX M JPYTUMU BHEIIHUMHU CTUMY-
JaMU ¥ TOOYIUTEISIMHU, TIPU 3TOM CaMOPETYJIAIUS U CaMOOpraHU3aIus CUTyaTHB-
HBI.

2. Cpennuii ypoBeHb BocnuTaHHocTH (0T 21 10 40 GamioB) xapakTepusyercs
CaMOCTOSITEILHOCTBIO, MPOSABICHUSAMH CAaMOPETYJISIIUM U CAMOOPTaHU3aINU, XOTS
aKTUBHas OOIIECTBEHHAS MO3UIIMS €Ile He BIOJHE chopMUpOBaHa.

3. Boicokuii ypoBeHb BocriuTaHHOCTH (OT 31 1o 40 GanoB) ompeaensieTcs: yc-
TOMYMBOM U MOJIOKUTEIBHON CaAMOCTOSITEILHOCTBIO B JICSITEILHOCTH U MOBEACHUUN
Ha OCHOBE aKTUBHOMW OOIIIECTBEHHOM, IpakIaHCKOW MO3UITUH.

ITo uToram npuMeHEeHUs JAaHHOW METOJAUKHU MOKHO CHEJIATh BBIBOJ O TOM, YTO
y 20 4esIoBeK CpeHU yPOBEHb HPABCTBEHHOM BOCIIUTAHHOCTH, U TOJIBKO y 3 HU3-
KHi1, U Y 2 BBICOKHUH.
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Nzyuas paznen «MckyccTBo, kKak 00pa3 MH(GOPMAIMOHHOIO MPOCTPAHCTBA,
BJIUSIIOIETO0 HA CUCTEMY HPABCTBEHHBIX IIEHHOCTEW MOAPOCTKA», MbI MPULUIH K
BBIBOJY, UTO BaXKHEHIIMM (PAKTOpPOM BOCHPHUITHS UCKYCCTBA MOJIPOCTKAMHU, SIBJIS-
€TCsl TPEeJIIIECTBYIOIIee BOCIUTAHKUE, KYJIbTypa BOCHPHUATUS MUpa, 100pa U 37a,
3aJI0)KeHHAsl B JeTCTBE. MBI MpOBENIM HCCleI0BaHKe, KaK MOAPOCTKH BOCIIPUHU-
MalOT MOHATHE «XYJA0XKECTBEHHBIH 00pa3» U KaKuM 00pa3oM OIIEHUBAIOT OOBEKTHI
M300pa3UTENBHOIO UCKYCCTBA.

JIJisi HausTyd1ero MOHMMaHusl MOAPOCTKAMHU MOHATUN «XyI0KECTBEHHBIN 00-
pa3» u «OueHka 00BEKTOB UCKYCCTBa» MbI pa3paboTaiu Ha OCHOBE MCCIIEIOBAaHUN
1O. bopesa [4], MeToa uAeHTUPUKALMKU XYJ0KECTBEHHBIX MPOU3BEICHUN C JKU3-
HEHHBIM OmnbITOM. TakuM 006pa3omM, MOJPOCTKAM JaJId BO3MOKHOCTh UCIIOJIb30BaTh
METO/Ibl OLICHKM KYJIBTYpPHBIX 00BEeKTOB. llenbio maHHOrO wuccienoBaHus ObLIO
MOATBEPIUTh WK ONMPOBEPTHYTh MHEHHE O BIUSHUU KYJIbTYpPhl HA CAMOUJICHTH-
¢ukanuio noapoctkoB. B teuenuu 3 u 4 yerBeptu 2014 roma u 1 u 2 yerBepreit
2015 roma, OBUIO MPOBENECHO HUCCIEAOBAHHUE, B KOTOPOM MpuUHSIU ydactue 70
MoAPOCTKOB MKoNbI-uHTEpHaTa Ne7 OAO PXK/I.

HcnpiTyeMbIM Tpeasiaraioch OIEHUTh pPsii HPAaBCTBEHHBIX IeHHocTel (''m100-
po", "moboBs", "crpaBeaIMBOCTE" U Ap.) U cels (peasbHOro M HACAIHHOTO) TIO
OJIHUM U TEM K€ MpUiIaraTeIbHbIM, CTPYIIUPOBAHHBIM IO IIKaJIaM: CUJIbI, aKTHB-
HOCTH, OLICHKH, IMPOCTPAHCTBA U BPEMEHHU. Y POBEHb CaMOMJACHTH(PUKALMU ONpe-
JeNsics KaK CTeleHb OJM30CTH OLIEHOK MPEANIOKEHHBIX LEHHOCTeH u ceOsl.
CMmbICH TaHHOM MpoIeaypbl TaKOB, YTO €CJIM YEJIIOBEK CUMTAET ceOsi, Hampumep,
KyJIbTYpPHBIM, T.€. BOCIIUTAHHBIM, TO WM IOCTOSHHO JABHXET UHTEPEC MO3HAHUS
HOBOT'0. DTO HOBOE (POPMHUPYET €ro CyObEKTUBHYIO OLICHKY M MPEACTABICHHUE O
cebe ¥ 0 TOM, YTO OH BUAMUT. B 0OCHOBE JaHHOTO METO/1a JICKUT MPOLIECC IEUCTBHUS.

MpbI OCTaBUIIM LIEJIbIO BBIACHUTH, KAKUM O0pa30M BIUSIOT MOTHUBBI IEHCTBUIM
Ha UACHTU(PUKALNIO B KYJIbTYPHOM IPOCTPAHCTBE :

1. KakuMu IEHHOCTSIMU PETYJIHUPYIOTCS MOTUBBI JI€UCTBHI MOJPOCTKAMMU;

2. BzauMocBs3aHbl 11 Ka4€CTBA JUYHOCTU C HPABCTBEHHBIMU LIEHHOCTSIMU;

3. Kakue HpaBCTBEHHBIE LIECHHOCTHU BIMSIOT Ha BOCIPUATHE XYJT0KECTBEHHOTO
oOpa3a.

4. Bnusier M ypoBeHb UHTEIJIEKTa HA HAJIMYUE UM OTCYTCTBUE HUJIEHTU(]UKA-
LMY C KaKUM-JILOO repoem;

5. Kakum 00pa3oM cBsi3aHbl MOTHUBBI TOBEACHUS U CAMOMICHTU(DUKAIUS;

6. Tunel noBeeHUS U UACHTU(DUKALIHS;

7. 3HaUMMble MOTHBBI;

8. CBA3b LEHHOCTEW U MOTHBOB.

Takum 006pa3oM, MbI IOTYUYUIIU TPU TPYIIIBI TOJPOCTKOB, Bo3pact (13-14 mer):

|l rpynna - ¢ HaMM4YUEM caMOUJEHTU(UKAIIUN, BBICOKO KYJIBTYPHO MOTHUBHPO-
BaHHag rpymnmna - 10%;

2 rpynna - ¢ Hec)OpMHUPOBAHHON caMOMAEHTU(PUKALMEH, CpelHE MOTHUBHUPO-
BaHHas - 50 %

3 rpynma - He UMEIOIINX UAeHTU(DUKAIMNA, HeMOTUBUPOBaHHas rpynmna - 40 %.

Jlymaem, 4TO Takas CTaTUCTHKa OOYCJIOBJIEHa BO3pacTHOM Kareropueit 13-
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l4ner. OTCyTCTBME AOCTATOYHOTO >KU3HEHHOTO OIBITA HE JA€T BO3MOKHOCTHU
MOJTHOCTBIO MIPOYYBCTBOBATh CUTYAIIMIO, OCMBICIUTH €€. Eciu BBl monpocuTe moj-
poctka 13-14 ner, onucath €ro BHYTPEHHEE COCTOSIHUE OJJHUM CJIIOBOM, TO CKOpEe
Bcero 310 O6yner «HEYBEPEHHOCTb». HeyBepeHHOCTh 3a4acTyrO TOJIKAET MO/I-
POCTKOB ATOT'0 BO3pacTa Ha HEOOAyMaHHbIE MOCTYIKU. BBITh «IJIOXUM» - 3TO CKO-
pee MONbITKa HAWTH TOYKY PAaBHOBECHS, YEM OCO3HAHHOE >KEeJaHWE HABPEIUTh KO-
My-To. B 3TOM BO3pacTe MOApPOCTKaM TaK HYXHBI Hicalbl, WIN Kakas-HUOYIb
ujesi, paau KOTOPOM CTOUT XKUTh. [103TOMY posIb HACTABHMYECTBA B ’TOM BO3PacTe
O4YEHb BakHA. B 3TOM BO3pacTe moaApOoCTKaM HY>KEH CHUJIbHBIM TyXOBHBIN MOCHLI.

Ha ocHOBaHMM 3TOr0 XOTUM ONPEAECIUTH CICAYIONIME MPUHIMUIBI 1JI YCIel-
HOM UAeHTU(UKALINY JIMYHOCTHU MOJPOCTKA!

1. Onpenenenne 1yXOBHO-HPABCTBEHHOTO <«S1»;

2. OnpeneneHue CeMEMHON UAEHTUYHOCTH, UACHTUYHOCTH POJICTBA;

3. I'paxnanckas uaeHTU(UKAILINS, KAK OCHOBA JIJI1 BOCIIUTAHUS MATPUOTHU3MA;

4. OnpeneneHue 3HAUUMOCTH M YHUKATLHOCTH COOCTBEHHOTO <«S1».

MBI yCTaHOBWIM, YTO CaMOMACHTHU(UKAIIMS Ba)KHA KaK BEKTOP K YCIEITHOM,
MOJTHOLICHHOM *KU3HU. UTO B CBOIO OuUepeab BhIpa)kaeTcsi B mpodopueHTaIuu, 4ét-
KOT'0 OTPENIeNICHUs] )KU3HEHHBIX 1IeJIel, YMEHUH palliOHAIN3UPOBAaTh COOCTBEHHBIS
yMEHHSI U TOTeHIMal. J[eBu3 Haimiero Bo3pacta «S IENCTBYIO — Sl JKHBY». IDTO
JIMIIb HEKOTOPBIE 3a/1a4l, KOTOPbIE HAM YJaJIOCh YCTAHOBUTH B XOJ€ JAaHHOIO Ha-
YYHOT'O UCCJIEA0BAHUS.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. bepase H.A. Camono3znanne. Counnenns. M.: U3a-Bo Dxemo; XapopkoB: M3a-Bo donwo,
2006. 640 c. (AHTOJIOTHS MBICIIH).

2. Ortoct Kont. Pexxum nocryma: htt:/vikent.ru. Jlara o6pamenus: 09.06.2015).

3. DOpukcon J. CobOpanue counnennii. Pexxum moctyma:  htt/:psylib.org.ua. Jlara o6pamre-
Hus: 09.06.2015).

4. bopees 10.b. Ocreruka: Yuebnuk. M,: Beicui. mik.. 2002. 511 c.

VIK 378. 147
MCIHOJIb30BAHUE MYJIbTUMEJUMHBIX TEXHOJIOT A HA
JEKIHUAX IO HAYEPTATEJIBHOU TEOMETPUHA

borpanosa O.B., ct. npenonasatens kadenpsr UT'CuM
Bousrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampusaemcs  akmyanonocmos ucnonb308anus MyabmuMeOUlHbIX MeXHOA02UU Npu
npogedeHul IeKYuli no HauepmamenbHoU 2eoMempuu.

Knrouesvie cnosa: mynomumeoutinvle mexnonocuu, Mya1bmumMeOUliHas npe3eHmayusl.
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VY4eOHbIl Mpoiecc — 3TO €AMHCTBO coJiepkKaHus, (POPMbI, METOJOB U CPE/ICTB
npenojaBanus U o0yudeHus. PaznuyaroT ciaeayroiye HanpaBJiIeHHs €ro COBEpILICH-
CTBOBAHUS:

coliepKaHMe: cucTeMaTH3allus, aKTyaau3alus 1 npoodieMaTu3alius;

(GhopMBI: aKTUBU3AIMS 00YUEHUS,;

METO/IMKA: UHANBUIYATN3AIMS;

CpelCcTBa: BU3yanu3anus uHopmanuu.

BusyanbHble cpeacTBa nogaud MHGOpMaIM HE0OXOAUMBI 10 MHOTUM MPUYH-
HaM. OJIUH PUCYHOK 3KOHOMHT COTHH CJIOB, a, CJI€ZJ0BATENIbHO, U BPEMSI, UTO OYEHb
BA)KHO HA JIAHHBIA MOMEHT, BBI3BIBAET MHTEPEC CTYJEHTA, pa3HOOOpa3UT MaTepu-
aj, YBEJIMYUBAET BO3/CICTBUE BBICTYIUICHHUS, OCTAETCS B MaMATH OOJbIIE, YEM
CJIOBA. B cBsi3u ¢ pa3BUTHEM Hay4HO-TEXHHUYECKOrO Mporpecca, MOsIBUIHCH
pa3IuYHbIe TEXHUYECKHE CPEICTBA, CIIOCOOHBIE TAKKE B CBOIO OYEpE/b, UHTEHCH-
¢buurpoBaTh TpaAULMOHHOE OOy4YeHHE B BhIcIIeH mikose. Peub uuer o npumeHe-
HUU MYJIbTUMEIUMHBIX TEXHOJOTMH B yueOHOM mporecce. [losBiaeHue cucrem
MYJIbTUMEIMA MPOU3BENIO PEBOJIIOIMI0 BO MHOTUX O0JACTSIX AESITEIbHOCTU Yeo-
Beka. OIHO U3 caMbIX HIMPOKUX 001acTel MpUMEHEHUs! TEXHOJIOTUs MYyJIbTUMEIUA
noyiyunsia B cpepe oOpazoBaHMs, MOCKOJBKY CpelcTBa MHPOpMaTHU3aIMU, OCHO-
BaHHbIE Ha MYJbTHMEJMA CHOCOOHBI, B PSAE CIy4yaeB, CYIIECTBEHHO MOBBICUTH
3¢ (PeKTUBHOCTh O0yYeHHUS. DKCHEPUMEHTANIBHO YCTAHOBJIEHO, YTO MPH YCTHOM
U3JI0)KEHUHM MaTepuaia o0ydyaeMblil 32 MUHYTY BOCIIPUHUMAET U CIOCOOEH mepe-
paboTaTh JO OJHOM THICAYM YCIOBHBIX €IMHMI] HHPOPMALUK, a MPU "TOJKIIIOYE-
HUK" opranoB 3peHus 40 100 ThICAY TaKUX €IUHUIL.

MynbTuMenMa — MOJU CPEeICTBa U3 MPOAYKTOB U YCIYT, COJEpKAIlUX WH-
dbopmaluio pa3TUYHbIX TUIIOB (ayAHO, BUIE0) U PAa3IMYHBIX BUIOB (TEKCT, aHUMa-
uus, rpaduka, BUJ€0, peub, My3bIka). MyJIbTUMEIUNHBIX TEXHOJIOTUU MO3BOJIAIOT
CTYJEHTY B 3 pa3a yBEJIIMYUTH JOJII0 YCBAaUBAEMOI'0 y4eOHOIro Marepuana, pa3Bu-
BaTh Npo(ecCUOHATbHBIE MBIIIJIEHUE U HABBIKA, (OPMUPOBATH HOBYIO KYJIBTYPY
paboThl ¢ nHGopMalKell Ha Bcex craausax oOyudenus. [IpenogaBarento MylbTUMeE-
JUUHBIX TEXHOJOTMH Jar0T CBOOOAY TBOPYECTBA, BO3MOXKHOCTH AMOIIMOHAIBHO
BO3/IECTBOBAaTh Ha CTyAEHTa, 3PdekTHO U 3h(DEeKTUBHO TNepenaBaTh HH(OpMa-
M0, & TAKXKE MOJIy4aTh YyBCTBO INTyOOKOro yAoBieTBOpeHus [1].

Jlist BeZieHUsl JEKIM MO HauyepTaTeIbHOW NeOMEeTpUM MOAXOIUT TaKOW BUJ
MYJIBTUMEIUUHBIX TEXHOJIOTHM, KaK MYJIbTUMEIUNHAS MTPEe3eHTalusl, KOTOpasl 1MO-
MOTaeT MpernoAaBaTeI0 U30aBUTHCA OT MHOTOKPATHBIX MOBTOPEHUM JEKIIMOHHOTO
MarepHaiia, Tak Kak TeKCT OCHOBHBIX ONPEIEIICHUI U TeOpeM MOSABIISIETCS Ha HKpa-
HE B YBEJIMYEHHOM C MOMOUIBIO MPOEKTOpA BUAE U CTYJEHT MMEET BO3MOXKHOCTh
CIIOKOMHO 3amucarh €ro B KOHCHeKkT. Mcnonb3oBanue rpa@uku ¥ aHMMAIMK TO-
3BOJISIET JEMOHCTPUPOBATH CTYJIEHTAM HAIJISIIHbIE YEPTEXKH K KaXK0M HOBOU TeMe,
HE BbIUEpUYMBAs MX Ha JIOCKE, YTO 3aHUMAaeT MHOro BpemeHH. Harmsanbie nzo0Opa-
KEHUS IOMOTAIOT MPEICTaBUTh CTYICHTY F€OMETPUUYECKUE OOBEKTHI U UX B3aUMO-
JEHUCTBUE B MPOCTPAHCTBE U MOHATH B JAJbHEHIIEM HMX IOJIOKEHUE HA OpPTOTO-
HaJIbHOM 4YepTeke. BHUMATEeNbHOCTh U UHTEPEC K MPEIMETY 3HAYUTEIbHO MOBbI-
1aeTcsl B Ipolecce Tako! Mpe3eHTaluu.
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TpyaHocTu ke 3aKI04YaloTCAd B TOM, YTO HE XBaTaeT 00YyYalolUX IPOrpamm,
BO3HUKAIOT TICUXOJIOTUYECKHE Oaphephl y MpenogaBaTesiei, OTCYTCTBYIOT HABBIKU
pa6ortsl. [lo MuMo 3TOTO, pazpaboTKa MyIbTUMEIUNHON NMpe3eHTAUHU IS KaXA0U
n3 § JEKIUH N0 HAauyepTaTEIbHONW T'€OMETPUM Yy MPEMNOIaBaTENs 3aHUMAET MHOTO
BPEMEHH, B CBA3U C YEM BO3HUKAET HEOOXOJUMOCTh B CO3JaHUU CTPYKTYPHOTO
MOAPA3AEIEHUS B KAXKIOM BYy3€, KOTOPOE HETMOCPEICTBEHHO 3aHMMAJIOCh paspa-
O0TKOM MOIOOHBIX TPOTPAMM.

BUBJIUOTIPA®UYECKUN CIIMCOK

1. Ay6akupos I'.JI. K Bonpocy 00 MCIONb30BaHHHM WHTEPAKTUBHBIX CPEICTB OOY4YEHHUsS B y4eOHO-
BOCIIMTATENILHOM TIpoliecce By3a. //BectHuk Kaparanmuuckoro yausepcutera. Cep. Ilemaroruka. 2008.
Ne4(52). C.170-175.

VIIK 378. 147
NCHOJIB30BAHUME IMTPOBJIEMHOI'O METOJA HA TIPAKTUYECKHUX
3AHSTHSX IIO HAYEPTATEJBbHOM TEOMETPUH

O.B. borpanoga, ct. npenogasareins kadeapsr UI'CuM
Bousrorpaackuii rocyaapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampueaemc;z B03MONCHOCb U CNOCOObL UCTIONb30BAHUS I’lpO6]l€MHOZO Mmemooa 06)/-
YEHUA HA NPpAKMUYECKUX 3AHAMUAX NO HaqepmameﬂbHoﬁ ceomenmpuu.

Knrouesnie cnosa: COBPEMEHRHbLE MEXHOI0CUU, }’Zp06]l€MHblZZ Memoo.

[TpakTueckoe 3aHATHE — 3TO (pOpMa OpraHU3ANMH OOYUYCHUs, CyKaras s
JeTaIM3alliy, aHalln3a, PACHIUPCHHs, YIIyOJeHUs, 3aKpeIUICHUs, TPUMEHEHUS U
KOHTPOJISI YCBOCHHMSI TIOJYYCHHON y4eOHOW MH(pOpMAIMH, MTPOBOIUMAS IO PYKO-
BOJCTBOM TIpemojiaBareiiss. B Hacrosiiee BpeMs IMpErojaBaTeiib M3-3a HEJA0CTa-
TOYHOTO KOJIMYECTBA BPEMEHU CTApacTCs Ha MPAKTUICCKOM 3aHSATHU caM OO0BsC-
HUTh KaK MO>XHO OOJIbIIIC THITOBBIX 3a7a4, B Pe3yJIbTaTe Yero M3 BCEro apceHasa
o0pa30oBaTeIbHBIX CPEACTB TO-TIPEKHEMY HCIIOIB3YETCS B OCHOBHOM OOBSICHU-
TEIBHO-UJUTFOCTPATHBHBIA METOJ. TOJBKO 3a CYET IMeIarorndeckoro MacTepcTBa
MIpeToiaBaTesicii Hellb3sl TOBOPUTH O MOJTHOW NMAaCCUBHOCTH CTYACHTOB. HeoOxomm-
MO BKJIIOYaTh B MpOIECC OOYYCHHs APYTHE METOJbI, 3aCTaBJISAIONINE CTYICHTA
TBOPYECKH U CAMOCTOSTEIIBHO MBICTUTh. OJTHUM U3 TaKUX METOJIOB SIBIISICTCS MPO-
OJIEMHBIH.

Ceromnst moj TPOOJIEMHBIM OOyYEHHEM IIOHUMAETCS Takas OpraHU3aIlHs
y4eOHOro Imporiecca, KOTopasl MpeAroaracT Co3JaHue B COZHAHUM YYAIIUXCs O]
PYKOBOJICTBOM TIPEMOaBaTessl MPOOJIEMHBIX CUTyalluii M OpraHU3aIfui0 aKTHBHOU
CaMOCTOSTEIBLHOM JCATEIHPHOCTH YUAITUXCSI TT0 UX Pa3pEIICHUI0, B pe3y/IbTaTe 4e-
T'0 ¥ IPOUCXOJUT TBOPUYECCKOE OBJIAJICHUE 3HAHUSIMH, YMCHHUSIMH, HABBIKAMH U Pa3-
BUTHE MBICIIUTEIBHBIX CIOCOOHOCTEH. [IpoOiieMHBIE CUTyalluu MOTYT OBITH pas-
JUYHBIMU TIO XapaKTepy HEU3BECTHOTO, MHTEPECHOCTH COJIepKaHMs, YPOBHIO MPO-
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0JIEMHOCTH, BHJly paccorjlacoBaHusi MHGOpMaIMH, APYTUM METOAMYECKUM OCO-
oennoctsaM. [lo comepxaHuio pemiaeMbiX MpoOJEM pa3iuvyaroT TPU BUAA MPO-
0JIeMHOTrO OOy4YeHHs:  pEIlIeHHe Hay4dHbIX MpoljieM (HaydyHOe TBOPYECTBO) —
TEOPETUUYECKOE HCCIIEIOBAHUE; PEIICHNE MPAKTUYECKUX MpoleM (MpakTUYeCcKoe
TBOPYECTBO) — MOMCK MPAKTUYECKOIO PEIICHUS; CO3/IaHUE XYJO0KECTBEHHBIX pe-
eHui (Xy0’KeCTBEHHOE TBOPYECTBO) - XYA0KECTBEHHOE OTOOpakeHHe AeiCTBU-
TEJIBHOCTH Ha OCHOBE TBOPYECKOro BooOpaxeHus [1].

['padprueckum aUCHMIUIMHAM CBOMCTBEHHO PEIICHHE MPAKTHUYECKUX MPOOJIEM,
TaK Kak OTKPBITb HOBOE MPABWJIO WM 3aKOH B HAaUepTAaTEIbHON reOMEeTpUH IMpak-
TUYECKHM HEBO3MOXKHO, a JIJISl CO3/IaHUsI XYJI0’KECTBEHHOI'O PEILICHUs 3Ta HayKa SiB-
JsieTCsl TOBOJIbHO TOYHOMU. [IpoGiiemMHbIE METOIBI — 3TO METO/AbI, OCHOBaHHbIE Ha
CO3JaHUM TPOOJIEMHBIX CHUTYyallMil, aKTUBHOW I103HABATEIILHOW J1€ATEIbHOCTH
y4alIuXxcsi, COCTOSIIIEH B MOKUCKE U PEIICHUH CIIOKHBIX BOIIPOCOB, TPEOYIOMIMX aK-
TyaJlu3alluy 3HaHWM, aHalIu3a, YMEHUS BUAETHb 3a OTACIbHBIMU (haKTaMH U SIBJIC-
HUSIMH UX CYLIHOCTb, YIPABISIOIINE MU 3aKOHOMEPHOCTH.

YpoBHH MPOOJIEMHOTO O0yUEHHUS OTPaXKAIOT HE TOJBKO Pa3HBIM YpOBEHb YycC-
BOCHUS yYallIUMUCS HOBBIX 3HAHUM U CITIOCOOOB YMCTBEHHOU N1€ATENbHOCTH, HO U
pa3Hble YPOBHU MBIIIJICHUS.

YpoBeHb OOBIYHON HECAMOCTOSITEILHOM aKTUBHOCTH — 3TO BOCIHPHUSITHE ydya-
HMMUCS 00BSICHEHUI MpenoiaBaTelisi, YCBOEHUs 00pa3lia YMCTBEHHOTO JIEUCTBUS
B YCIIOBUSIX MPOOJEMHON CHUTyallMd, BBIIOJHEHHUE CAMOCTOSITENIbHBIX padoT, yII-
paXHEHHI BOCTIPOM3BOIAIIETO XapaKTepa.

VYpoBeHb MOTYCAMOCTOSITEIbHON aKTUBHOCTH XapaKTepu3yeTcsl MPUMEHEHUEM
YCBOCHHBIX 3HAHWW B HOBOW CUTYallMM U Y4aCTHEM YYalllUXCS B COBMECTHOM C
MpernojaBaTeyaeM MOUCKe croco0a peleHus MOCTaBICHHON Y4eOHOW MpoOIeMBbl.

VYpoBEeHb CaMOCTOSATENBHON aKTUBHOCTHU MPElyCMaTPUBAET BHIMOJHEHUE CaMO-
CTOATENBHBIX PadOT PENpOAyKTUBHO-TIOUCKOBOTO THUIIA, KOTJa 00yyaeMblil caMo-
CTOATENbHO PabOTaeT Mo TEKCTy Y4eOHHKA, MIPUMEHSET YCBOCHHbIC 3HAHUS B HO-
BOU CHUTyalluu, KOHCTPYUPYET PEIICHUE 3a/1a4ul CPEHEr0 YPOBHS CIOKHOCTH, ITy-
TE€M JIOTUYECKOI'0 aHallh3a JOKa3bIBA€T TUIIOTE3bl — MOMOIUIL MPernojaBaTess npu
TOM MHHHMAJIbHA.

YpoBeHb TBOPUECKOW AKTUBHOCTH XapaKTEPHU3YeT BBHINOJHEHHUE CAMOCTOS-
TEJIBHBIX PalbOT, TPEOYIOMKUX TBOPYECKOTO BOOOPaKEHMsI, TOTUYECKOIO aHAIN3a,
OTKPBITUSI HOBOTO CIoco0a peIIeHHs, CAMOCTOSITENILHOrO Jl0oKa3aTenbcTBa. Ha
ATOM YpPOBHE JI€NIAIOTCA CaMOCTOSATEIbHbIE BBHIBOABI U 0000IIEHUS, U300pETEHHUS;
XYZ0’K€CTBEHHOE TBOPUYECTBO TOKE OTHOCUTCSI K 3TOMY YpOBHIO [1].

Ha mpakthuyeckux 3aHATHSX MO HauyepTaTeIbHOW FeOMETpHUM MpernoaaBaTeilb
pelaeT 3ajlayd Ha OCHOBAHMM paHEe M3JI0KEHHOTO JIEKIIMOHHOTO MaTepuala,
MpUBJIEKasi K PEHICHUIO CTYIEeHTOB. Tak, mpexae 4eM MPUCTYIUTh K HEMOCPEICT-
BEHHOMY pEIICHHIO, TpernojaBareib MpearaeT CTyJIeHTaM OTBETHTh Ha cle-
JYIOIIME BOMPOCHI: KaKME IreOMETpUUECKHEe O0BEKThI MPEJCTaBICHBI B 3a/laye, Ka-
KO€ TMOJIOKEHUE ITH 00BEKTHl 3aHUMAIOT B IPOCTpaHCTBE (0011ee Ui YacTHOE TOo-
JIO’)KEHHE) M OTHOCHUTENBbHO Apyr napyra. Ha HempaBuiibHbIE OTBETHI CTYJIEHTOB
MpernojaBareib HE pearupyeT OTPULATEIbHO, a MPU3BIBAECT MOAYMAaTh €llle, MpU
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ATOM pa3pelIaeTCs MOJIb30BATHCS JEKIIMOHHBIMU 3aMHUCIMU, KOTOPbIE PEKOMEHY-
€TCSI UMETh Ha KaXXJOM IIPAaKTUUYECKOM 3aHATHH. biaronaps nporoBapuBaHUIo TEK-
CTa BCIIyX MPOMCXOAUT €ro JajnbHeillliee MbICJICHHOE CBEPThIBAaHUE U 0000IIeHHE,
a BBIMIOJIHSIEMOE JIEWCTBUE HAUNHAET aBTOMATU3UPOBATHCS, YTO MO3BOJISIET CTYACH-
Ty YCIIEIIHO BBINIOJIHATH AOMAIIHEE 3aJaHUE, KOTOPOE CTYAEHT MOJIy4yaeT IPaKTH-
YeCKU Ha KaxaoM 3aHATUU. C TOUKHU 3pEHUs TPAJIULUOHHOTO 00Y4YEeHUs], CUTYyaIs
MOJIy4aeTCs CTPaHHAs: CTYAECHTHI €Ill€ MOYTH HHUYEro HE 3HAKOT, a YK€ JOJIKHBI
HAaYMHATh paboTaTh C HOBBIMM 3HAHHUSIMH, HO, UMEs Ha PyKax KOHCIEKThl MaTe-
puana U IpuMepsl pelIeHUs 3a1a4, CTYAEHT UMEET BO3MOKHOCTbh, HUYETO MpEeIBa-
PUTEIBHO HE 3ay4YMBasi, HEMOCPEICTBEHHO MOCJIE Pa3bsCHEHUN MPENOAABaTENs Ha
MPAKTUYECKOM 3aHSATUU, MPUCTYIUTH K CAMOCTOSITEILHOW paboTe ¢ HOBBIMM 3a]1a-
HUAMU. B pe3ynbprare y CTyJE€HTOB NOSBIAIOTCA BOIIPOCHI HE Cpa3y MOCIE pa3bsc-
HEHHsI HOBOTO MaTepuaia, a BO BpeMs BBIIIOJIHEHUS JOMAIIHETO 3aJaHus. Takum
o0pa3oM, CTyAEHT OKa3bIBaeTcsi B MpoOJeMHOHN curyanuu. YacTh BONpPOCOB CTY-
JEHT MOKET PEUIUTh CaMOCTOSITEJIbHO, UCMOJIb3ysl KOHCIEKTHI JIEKIIUIA U MPaKTH-
YECKHUX 3aHATHM, OMOJHUTENBHYIO JUTEPATYpPY, PEKOMEHIOBAHHYIO IPEINOAaBa-
TEJIEM, OCTAJIbHASI YAaCTh BOIIPOCOB PEMIAETCA HA KOHCYJIBTAUAX C TIOMOILBIO TIpe-
noaaBaressi. ECTECTBEHHO, UTO COOTHOIIEHUE YaCTe CaMOCTOSITEJIbHOIO M Heca-
MOCTOSITEJIBHOTO PELICHMS 3a/1a4 3aBUCUT OT BBILICONMCAHHBIX YPOBHEW MBIIILIEC-
HUSl CTYJICHTOB, YTO MPEIOJIaraeT UCIoJb30oBaHUE AU HEpEHIMPOBAHHBIX U UH-
IUBUyalM3UpPOBAHHBIX BapuaHToB. B Hactosmee Bpems Ha kadenpe WUI'CuM
pa3paboTaHbl paBHOLICHHBIE BapUaHThl JOMAIIHUX 3aJlaHUN, pacCUYUTAaHHBIE Ha
CpPeIHUIN YpOBEHb CTYJIEHTA, T.€. HA YPOBEHb IMOIYCAMOCTOATENBHON aKTUBHOCTH.
B cBeTe COBpEMEHHBIX TEXHOJOTHI 3TO, ECTECTBEHHO, HEAOCTATOK TPAJIULIMOHHO-
ro 00y4eHusi, KOTOPbI HEOOXOAUMO UCTIPABIIATH KaK MOKHO ObICTpEe.
[TocTaHoBKY MPOOJIEMHBIX CUTYallMi HENlb3s OrPAHMYMBATH JOMAIIHUMHU 3a]1a-
HUSIMU, TaK KaK B MPAKTHKE rPaPUUECKUX JUCHUIUIMH TPOBOASTCS OJIMMIINAIbI 110
HayepTaTeIbHON TeOMETPUH Kak BHYTPH Kadeaphl, TaK U MEKBY30BCKUE, HA KOTO-
PBIX IPEANOIaracTcsl pelIeHNe HECTAHAAPTHBIX 3a/1a4, 3a]1a4, BBIXOIAIINX 34 paM-
K1 yueOHOU mporpammel. B 3Toi cuTyanum HeoOX0IUMO pa3BUBaTh y CTYAEHTOB
TBOPYECKYIO CAMOCTOSATENBHOCTh, HETPAIUIIMOHHOE MBIIUIEHUE, a TJIaBHOE, IMO-
3HABATEJIbHYI0 MOTHBALIMIO, YTO BO3MOXKHO PEAIM30BATh BKIIOYEHHEM MPOOIJIEM-
HOTO METO/Ia Ha MPAaKTHYECKUX 3aHATUAX. Heobxoaumo 3aHUMATh YacTh 3aHIATHUS
Ha TIOCTAHOBKY CJIOKHBIX 3aJlay, OroBapuBasi MpU 3TOM O TOOPOBOJIBHOCTU yya-
CTHS B UX PEIICHHUH. 3ajjauya NpernogaBaTeisi TAaKKe COCTOUT B TOM, YTOObI COPUEH-
TUPOBaTh CTYJIEHTA B IUIaHE BbIOOpa JUTEPATYpPbI, KOTOPAsi TOMOXKET B PEIICHUU
TOM WJIM MHOW 3anaud. [IpenopaBarenp Takke MpearacT 3aluChbiBaTh B COKpa-
LIEHHOM TEKCTOBOM BUJIE 3Tallbl PELICHUS 3aa4l U TEOPETUYECKUE ONPEAECIECHUS,
KOTOPBIMH IOJB30BAJICS CTYAEHT B MOMEHT PELIEHUs, AJISI €r0 apryMEeHTaluu, TaK
KaK pe3yJbTaT pElICHHs 3aJad M0 HAYePTATENIbHOM I'€OMETPUM SBISIETCS YHUCTO
rpadguueckum. HeoOxoauMo OTMETUTH, YTO B MOAOOHON MO3HABaTEIbHOU Jes-
TEJIBbHOCTH, KaK MPAaBWIO, YYAaCTBYIOT CTYJEHTHI, HMEIOLINE YPOBEHb CAMOCTOS-
TEJIBHOM M TBOPYECKON aKTUBHOCTH, YTO J1a€T UM BO3MOKHOCThH pa3BUBATh CeOs U
nanbliie. Mcnonb3oBaHUE K€ TOJNBKO OO0BSCHUTEIBHO-WUIIOCTPATUBHOTO METO/A,
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JaeT OTYYXKIEHUE OJAPEHHBIX CTYIEHTOB OT Y4eObl, HEBO3MOXHOCTb CIIE0BATh
MHTEpECY UM BOIIPOCY, NeHCTBOBaTh NpoliaemMHo. Ho, TOMHs 0 100pOBOIBHOCTH
y4acTusl, B TAKOW JESITEIIbHOCTU MOT'YT NONPOOOBATH CE0Sl U CTYJAEHThI, UMEIOLINE
JApyTrue YPOBHH MBILIUICHHUS.

BUBJIUOTIPA®UYECKUN CIIMCOK
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VIIK 378.016:62
NHXEHEPHAS ITIEJATOI'MKA U EE POJIb B IOAI'OTOBKE
COBPEMEHHBLIX BBIITYCKHUKOB TEXHUYECKHUX BY30B

Epmuiioa H.1O., k.1.H., nouent kadenpsr UI'CuM
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampusaemcs nonsamue undiceneproti nedazo2uku u eé poiv 6 cucmeme npogec-
CUOHANBbHOU NOO20MOBKU COBPEMEHHBIX 6AKANABPO8.

Knrouesvie cnosa: unscenepnas neoazo2uka, co8pemMenHblil UHHCEHED, MEmMOoO0O0N02Us UHCE-
HEpPHOU neda2o2uKuy, Kame2opuu UHHCeHEPHOU Neoa2o2UKU.

NHTeHCHBHBIE TEMITBI POCTa MHHOBALIMOHHBIX HaYKOEMKHX TEXHOJIOTHM B Ha-
CTofIlee BpeMs TpeOyIOT OT BBICIIEH TEXHUYECKOM miKoJbl Poccun moAroToBky
WHKEHEPOB HOBOI'O MOKOJIEHUS, 00JaJat0NIMX HE TOJBKO BBICOKMMH Ipodeccro-
HaJIbHBIMM 3HAHUAMM UM YMEHUSMHU, HO U HaBbIKAMU OpPraHU3AIMOHHO-
yIPaBJIEHYECKON U BOCIUTATEIBHON NEATENbHOCTH, BIAJCIOMUX (HopMamMu IIUBU-
JIM30BaHHOT'O MEXKJIMYHOCTHOTO KOHTaKTa M OOLIEHUS, MMEIOIIUX COOCTBEHHOE
Hay4YHOE€ MHUPOBO33PEHUE M YCTOMUMBYIO I'paKJAaHCKYIO0 no3uuunio. Mcecnenosarenu
OTMEYAIOT, YTO CETOJHS BbICIIAS TEXHUYECKAS IIKOJIA JEJAeT TJIaBHbIM aKUEHT Ha
€CTEeCTBEHHOHAay4YHbIe, 00IIEeNpOpEecCUuOHANBHBIE U CIeMAJIbHbIE 3HAHUS, M03BO-
JISIOIUE CO3/1aBaTh TEXHUUECKUE 00BEKTH U coopyxkeHusa. Ho Oyayuum Oakanas-
paM He XBaTaeT 3HAaHMI, COCTAaBILIIOIIUX WX COIMAJIBHYIO U KYJIbTYpHO-
HPABCTBEHHYIO KOMIIETEHTHOCTh. MHOTHE BBITYCKHUKH WHXXEHEPHBIX BY30B HE
OCO3HAIOT BO3MOYKHBIE MOCIEACTBUS BO3AECHCTBHS TEXHUUECKUX YCTPOMCTB U CHUC-
TEM Ha YeJIOBEeKa U OKpy»karollyto cpeay. bonee toro, 6e3 onepexaromero HHTeN-
JEKTYaJbHOI'0, TYXOBHOTO Pa3BUTHA JINYHOCTH HEBO3MOKHO YCIICIIHOE Pa3BUTHE
TEXHUKU U TexHoJoTuil. IMeHHO uenoBedeckuil GpakTop (1yXOBHO-HPABCTBEHHBIN
Y SMOLIMOHATBHO-LIEHHOCTHBIM MOTEHIUAT JTUYHOCTHU) SIBISETCS UCTUHHOM MPOU3-
BOAMUTENbHOM cioil. TexHuka cama o cebe HUYero He MPOU3BOJIUT. TONBKO Yeno-
BEK, BOOPY>KEHHBIH €10, CO3/1a€T MaTepuajbHble U AyXOBHbIE Oyiara. A Hayka, 000-
raTUBLIAS MHTEJJIEKTYaJIbHbIA NOTEHIUAJ JUYHOCTH, CTAHOBUTCSI TAKOM K€ HEMO-
CPEACTBEHHOM MPOU3BOAUTEIBLHOM CWIIOW, KaK M TEXHUMKAa B pyKax uesoBeka [1].
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Takum 00pa3om, OJHON W3 OCHOBHBIX TEHJCHIIMM, OTPa)KaIOIIUX peajbHbIC Ha-
MIpaBJIEHUS Pa3BUTHS COBPEMEHHOI'O MHKEHEPHOTO 00pa3zoBanus B Poccuu, siBisi-
eTcsi 0OecreueHrne BCECTOPOHHETO PAa3BUTHUS JUYHOCTHU CTYJICHTA KaK COBOKYITHO-
CTU TYMaHHUTAPHOMW, COIMATbHO-2KOHOMHUYECKOM, €CTeCTBEHHOHAYYHOU W 0OIIe-
WH)XEHEPHOH MOATOTOBKH.

Crnemnuduueckue 3a7a4u BhICIICH TEXHUYECKOH IIKOJIBI MPU3BaHA peliaTh UH-
KeHepHas mejaroruka. CaMo CIOBOCOYETAaHUE «HMH)KEHEpHas Meaaroruka ecTh
COCIMHEHUE CJIOB «HUHXKECHEP» M «IeJarorukay, mojapazyMeBaeT CBSI3b TEXHUKH,
TeXHUYECKUX HAyK C TMEeJarorMKoM M ¢ CUCTEMOM 00pa3oBaHus [2] WM TOuHEe,
MIPUMEHEHHE TeIaroruyeckoi HayKu B mpoiiecce npodecCuoHaIbHOM MOATOTOBKU
coBpeMeHHOro wuHxkeHepa. «[IpodeccroHanbHO-OpUEHTUPOBAHHOE COACPKAHUE
WH)XEHEPHOHN MeIaroruKi — 3TO MpeporaTUBa €€ MHKEHEPHOTO KOMIIOHEHTA, a
METOJ0JIOTHSI YUeOHOU JeATeTbHOCTH, TEXHOJIOTUU O00Y4YeHHUs, METOJIbl BOCIIHTA-
HUS, CaMOOOYUYEHUSI U CAMOBOCITUTAHUS OTHOCSITCSA K 00JIaCTH €€ MeIaroru4eckoro
KoMIMoHeHTa. VX B3auMojeiCcTBHE, MPOSKTUPYEMOe ellle Ha cTaauu (HopMHUpOBa-
HUS 00pa3oBaTeIbHBIX MPOrpaMM, U TOCIICAYIOIIas aKTyalnu3allys B peaJbHOM 00-
pa3oBaTeIbHOM MpoIlecce O00ECIEYMBAIOT YCIOBUS IJII PA3BUTHS TBOPUECKOTO
MBIIIUICHUST BCEX CYOBEKTOB MEIaroru4eckoro B3anmMoaeucTeus» [3, c. 7-8].

WNuxeHepHasi menaroruka sBIS€TCS COCTaBHOM 4YacThio MPodeCcCHOHATBHOM
MeJaroTUKHU, TPeAMET UCCIeIOBaHUsI KOTOPOM, Kak OTMEUAlOT y4€HbIe, Ha COBpe-
MEHHOM JTale MpuodpeTaeT JBYXacCleKTHBIN XapaKTep: MeIaroruuecKuii mporece
dbopmupoBaHus TpeOyeMbIX MTPOPECCUOHAIBHBIX KOMIIETCHIIMN U Tearorunyeckas
cucTeMa, 3ajarolas IeJieBble, COACPKATEIbHbIE U COOCTBEHHO MPOIIECCyaIbHBIC
(TEXHOJIOTHYECKHE) KOMIOHEHThI Takoro (opmupoBanus [4]. PasButue teopuu
WH)XEHEPHOH TMeNIaroruku MPOUCXOAUT IO BIUSHUEM 3allPOCOB U MOTPEOHOCTEH
oOlIecTBa M MPOW3BOJACTBA B 00JACTH WHXKEHEPHOTO OOpa30BaHMsI M Pa3BUTHS
TeXHUYECKUX HayK. MHkeHepHas menarormka m3ydaeT 3aKOHOMEPHOCTH IeJaro-
TUYECKOro mpoiecca GopMUPOBAHUS TBOPUYECKOM JIMYHOCTH COBPEMEHHOTO CIIe-
nuanucta. OHa pacKpbIBAE€T TEOPHUIO U METOJIUKU PA3BUTHUSI aHAIUTUYECKUX, MPO-
C€KTUBHBIX, KOHCTPYKTHBHBIX, TUarHOCTHYECKHX, OpraHU3aIMOHHO-
yIpaBICHYECKUX, THOCTUYECKUX, KOMMYHUKATUBHBIX U JIPYrUuX (PyHKIHUN JTUIHO-
cTu U €€ nMpodheCcCHOHANTBHO-3HAYUMBIX U JJUYHOCTHO-TBOPUECKUX KAYECTB, pa3pa-
OaThIBaCT MPUHILIUIIBI U TEXHOJIOTUM BOCITUTAHUS M 00pa30BaHUS YEJIOBEKA, OPUCH-
TUPOBAHHOTO Ha MHXEHEPHYIO NIESITEIHHOCTh M TEXHUYECKOE TBOPYECTBO, U Xa-
pakTepusyeTcs crnenupuuecKuMHU 1EeJIeBBIMHU, COACPKATSIbHBIMUA U MPOIIECCYyallb-
HbIMU acriekTamu. CKa3aHHOE BBIIIE, TTO3BOJISIET PACCMATPUBATD UHICEHEPHYIO Ne-
0a2o2uKy KaK CaMOCTOSATEIIbHYIO OTpacib HAYYHOI'O 3HAHUS, HO TECHO B3aUMOCBSI-
3aHHYIO C TEXHUYECKUMHU U TEXHOJIOTHYECKUMHU HayKaMHu.

Ompenensis MECTO M POJb MHXKEHEPHOM MEJaroruku B cHCTeMe Mpodeccuo-
HaJLHON MOATOTOBKH COBPEMEHHBIX BBITYCKHUKOB TEXHUYECKUX BY30B, UCCIEIO-
Barenu 0oOpaiarTcs K €€ 0O0BEeKTYy M MpeaMeTy HccieaoBaHus. Tak, B KauecTBe
00bEKTa WHKEHEPHOW IMEeJarorMKd pacCMaTPUBACTCS Tearoruueckas CcucTema
MOATOTOBKU MH)XEHEPHBIX KaJpOB, a MpeaMeTa — MPOSKTUPOBAHUE U peau3alius
cojiepkanus MpohecCHOHAIBHOTO 00pa3oBaHus, Ipoiecca o0ydeHus: 1 GopMHUpo-
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BaHMS JIMYHOCTH OyayIiero crenuanucra (0akangaBpa). YUEHBIMH BBIICISIETCS U
PSAI METOAOJIOTMYECKUX TTPOOeM B 00JIACTH MHKEHEPHOM MeAaroruk, B 4acTHO-
CTH, CO3/IJaHUE CTECIUATLHON METOAO0JOT MU WHKEHEPHOHN NeJJarOTUKH KaK YYeHHUS O
HanOosiee O0IMX 3aKOHOMEPHOCTSIX, MPUHIIUIAX, METO/IaX HAYYHO-TE€XHUUECKOTO
MO3HAHUS U MPUMEHEHUS MX B aHaJM3€ MPUPOJBl MHKEHEPHO-IEIaroruuecKoro
3HAHUS, YYCHHUS O 3aKOHOMEPHOCTAX M METOJaX WHXKXCHEPHOU JEATEeNbHOCTH U
WH)XEHEPHOT'O0 TBOPYECTBA, TO €CTh YUEHHUsI O METOJaX MOMCKAa HOBBIX HJACH, OT-
KPBITUI U UX peaJin3aluuH [S].

[Tenarornueckyto CUCTEMY MOJATOTOBKUA COBPEMEHHBIX HH)XEHEPOB COCTABISIOT
CJICAYIONINE METOI0JOTUYECKUE KOMIIOHEHTHI: 11U, MPUHITUIILI, CoJepKaHue 00-
pa3oBaHUs, METOJIBI U CcpelicTBa 00y4deHuUsi, (GOPMbI OpraHU3aIld U PE3yIbTaTHUB-
HOCTh. JlaHHBIE KOMIIOHEHTHI, COXpaHsIsl OOIIYIO MEeIarorM4ecKyo CylHOCTh, OpHU-
€HTUPOBAHbl Ha WHXXEHEPHOE 00pa3oBaHME, HAa MPAKTHKO-TIO3HABATEIILHOE B3au-
MOJICHCTBHE YeJIOBEKa C TEXHUKOW. BMecTe ¢ TeM mH)XeHepHas mearoruka He uc-
YeprbIBACTCSA OOIIUMU MEeIaroruuecKUMM KaTeropusiMu. Teopust v mpakTHUKa MmoKa-
3BIBAIOT, YTO CHEHU(PUUSCKUMHU JUISI MHKEHEPHON MEeAaroruku KaTeropusiMU BbI-
CTyMalT HAayYHO-TEXHUYECKOE IMO3HAHWE, WHXKEHEPHAas JESATEIbHOCTh, JTUYHOCTh
CrielUaIuCTa U 00IIeHUE B Mpoliecce NpodeccuoHaIbHol aearenbHoCcTH. Hayuno-
mexHu4eckoe no3Hauue TPEACTaBIsIeT COOOM MPOIecC OBIAJACHUS YeTOBEKOM 00b-
€KTUBHO HOBBIMH €CTECTBEHHOHAaYYHBIMHU, TEXHHMUYECKUMH W TEXHOJOTMYECKUMU
3HAHUSMH B 00JIACTU HAayKH, TEXHUKH, IPOU3BOJICTBA, CIIOCOOAMU JEATEIbHOCTH,
MIpEABUICHUS TIEPCIIEKTUB UX Pa3BUTUSL. HHowceHepHas OesmelbHoCb — JTUHAMU-
Yyeckas CHCTeMa B3auMOJCHCTBHUI WHIXKEHEpa M OpyAHH, MEXaHU3MOB, COOPYKe-
HUM, KOTOpbIE HEOOXOIMMO MOCTPOUTH UCKYCCTBEHHBIM IyTEM, ONMUpasCh Ha Ha-
YUHBIC 3HaHUS U CIIOCOOBI ACATEILHOCTH. JIuunocmo cneyuaiucma — o0pa3oBaH-
HBIN, TTpodecCcHOHaTbHO-KOMIIETCHTHBIM YEJIOBEK C BBHICOKMUM YPOBHEM OOIIeH U
npoeCCUOHANILHON KYJIBTYPhI, WHTEIUIEKTYaJbHOT'O Pa3BUTHS, KOHKYPEHTOCIO-
COOHBIN K aKTUBHOW MPOQPECCUOHATIBHON M COLMAIBHOU NesITeNbHOCTH. Obwyenue
— YCTaHOBJIEHHE W Pa3BUTHE JEJIOBBIX OTHOIICHHH MEXIY JIOJABMHU B MpOIEecce
npo¢eCCUOHANILHON AESTEIbHOCTH, MOPOKIAEMBIX TOTPEOHOCTSIMU B COBMECTHOM
TpyZ€, B YIIPABJICHUH, B BIPAOOTKE €IMHON CTpATEruu B3aUMOCHCTBYS, B OOMEHe
nHopmaruelt, Bo BzaumonoHuManuu. Kaxmas karteropus, oOianas BCEOOIHO-
CTBIO, TO3BOJISIET pacCMaTpUBaTh OOJIBIIIOE MHOXKECTBO DJIEMEHTOB COJACPIKAHUS,
oTpaxkas HauOosiee oOmue siBieHUs. OHU CHHTE3UPYIOT, CHUCTEMATU3UPYIOT,
CTPYKTYpUPYIOT YacCTHbIE HAy4YHbIC MOHATHSA, aKKyMYJIHPYIOT B ce0€ MBICICHHOE
TEOpPETHYECKOEe MpeCTaBlIeHHe (KapKac) HMH)XEHEpHOW mnexaroruku. HasBaHHBIE
KaTeTOpUU CIIY’KaT MEXaHU3MOM OIpeeICHUsI a0COIIOTHOTO OOJIBIIMHCTBA TTOHS-
TUWA UHXXCHEPHOU IMeNaroruku, SBISIOTCS UCXOJHONW OCHOBOM CO3J]aHUSI €€ HOBBIX
MOHSTUM, BBICTYMAIOT CPEJICTBOM CUCTEMATH3AIMH BCEH COBOKYITHOCTH MOHSITHH U
HAy4YHOTO MMO3HAHUSA B IIEJIOM, COCTABJISIOT JJOTUYECKYI0 OCHOBY TEOPUU U TIPAKTHU-
KM MH)XEHEPHOU TeJJaroruku, o0ecreunBaroT ux eauucTBo [1, 5].

Nrtak, nHxeHepHas IMenaroruka Kak camMoCTOSITeIbHOE HaIlpaBJeHUE Ie1aro-
TUYECKOro 00pa30BaHUsI UTPAET aKTUBHYIO POJIb B MOJATOTOBKE COBPEMEHHOr0 Oa-
kasaBpa. OHa XapaKTepuU3yeTcsl MEXHAyYHOM KOMMYHHUKAIlMEd W WHTErpaiuei,
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MHOTOIUIAHOBOCTHIO U IIMPOTOM 00BbEKTA U MPEIMETa UCCIEIOBAHUS U aKKyMYJIHU-
pYeT pa3linuHble Hay4YHbIE MOJIXO/bI, AJI peau3ali KOTOPbIX HEOOXOAUMBI CIie-
nu(pUUECKUii MeXHAy4HbIH HCCIEAOBATEeNIbCKUI armapaT, NPUMEHEHUE METOJ0B
CUCTEMHBIX, MEKHAYUYHBIX Pa3pab0TOK U UCCIIEAOBAHUM, METOJIOB CMEKHBIX HayK,
YTO MOXET XapaKTepU30BaTh MHKEHEPHYIO MEJAaroruky Kaxk (pyHIaMeHTaIbHYIO
HayKy.

BUBJIUOIPAOUYECKHNI CIIMCOK

1. KupcanoB A.A. [loHsATHITHO-TEpMUHOJIOTUYECKas CHIEIU(PUKA UHKEHEPHO Meaaroruxu //
[legaroruxa. 2001. Ne3. C. 21-27.

2. Meneuunek A. Unxenepnas negaroruka. M.: MAJIU (TY), 1998. 185 c.

3. Ilpuxoapko B.M., CazonoBa 3.C. UnxeHepHas negarornka — 0CHOBa mpo(ecCHoHAIbHON
MOATOTOBKHM MH)XEHEPOB M Hay4yHO-IIeJJarornyeckux kajapos // Beicuiee oOpa3oBanue B Poccun.
2014. Ne 4. C. 7-12.

4. Mansirus, E.H. Umkenepras nenaroruka. [ DneKTpoHHBIN pecypc]: YueOHoe mocodue /
E.H. Maneirun, T.A. @ponosa, M.C. UsanoBa. Tam60B: U3a-so ®I'BOY BIIO «TI'TY», 2012.
4.1. C.110.

5. Kupcanos A.A. MnxeHepHasi nearoruka B CUCTeMeE MOJArOTOBKU MHKEHEPHBIX KaJpoB /
Hayunas ceccus. Ilnenapusie BoicTymuienus. Kazans: KI'TY.2000.

VIK 514.181 _
OIPEJIEJIEHUE IOHATHUM B HAYEPTATEJIbHONU TEOMETPUH

Mapununa O.H., x.T.1H., nouent kadenpsr UI'CuM
Bouarorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmampusaromes cnocobvr onpedenenus nonsamuii.

Knrouesnie cnosa: onpe()eﬂeﬁuﬂ, NOHAMUA, MHOJ#Cecmaeda.

B n110060M MOHATHM 3aKIIOYEHO MHOYKECTBO OOBEKTOB M OTHOIIeHUH. O0beM
MOHATUN U CBOWCTBO MPUCYIIIEE TOIBKO 3TOMY MOHATHIO. Hanmpumep noustue «ue-
THIPEXYTOJIBHUK» BKJIIOYACT B C€0s BCEBO3MOXKHBIC YETHIPEXYTOJbHUKUA M Xapak-
TEPUCTUYECKOE CBOWCTBO — HAJMYUE YETHIPEX CTOPOH U YETHIPEX YIJIOB. B moHs-
TUH «OTHOILIEHUE 3KBUBAJIEHTHOCTH» COECAMHEHO MHOKECTBO OTHOIIEHUW: PaBEH-
CTBO MHOXECTB, JIOTUUECKAasl SKBUBAJICHTHOCTh BBICKA3bIBAHMI, PABEHCTBO YHCEII,
KOHIPY3HTHOCTH M TI0j1001e PUryp, mapayieTbHOCTb MPSMBIX.

XapaKkTepUCTUYECKOE CBOMCTBO TaKHX OTHOIICHHM: pedIeKCUBHOCTH, CHUM-
METPUYHOCTh, TPAH3UTUBHOCT.

[IpuBenemM HEKOTOpBIE CHOCOOBI OIpeeICHUs MOHATUH, TPUMEHSIEMbIE B BY-
30BCKOM KypcC€ HauepTaTeabHOW reoMeTpuu. Ecim B MHOXKECTBE A MMEIOTCS dJie-
MEHThI 00JafatolIe HEKOTOPhIM CBOWCTBOM P, a Takke 3JIeMEHTHI He 00Jaiato-
Iyue 3TUM CBOMCTBOM, TO CBOWMCTBO P pa3zOuBaeTcsi Ha ABa MHOXeCTBa ( IMOJMHO-
xectBa B u B;). Hanpumep, A-mHOXeCTBO mapasienorpaMMoB, P- cBoiicTBO
MMETh MPSAMON yroi, Torga B- MHOXECTBO MPSIMOYTOJIbHUKOB M ONPEACICHUE
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npsSMOYTOJbHUKA OyaeT «IIpsMOyronpHUK — mapauiesiorpaMM C MPSMBIM YTIIOM.
C TeopeTHKO-MHOXECTBEHHOW TOYKM 3pEHUS CYIIECTBYIOT BaKHEHIIHNE TpeOoBa-
HUS K ONpPEACIICHUSIM, HE COOJIOICHHUS KOTOPHIX BEACT K psay omubok. Hampu-
Mep, OMpeNesieHne KBajpaTa MOXHO CHOPMYIUPOBATH CIEAYIOIIUM 00pa3oM: a)
«KBagpar ectb poM0O ¢ mpsMbIM yriiom», 0) «KBaapar ecTh mapajuieorpaMM C
pPaBHBIMHM CTOPOHAMU U NPSIMBIMU yrilamu». B omnpesenenuu (a) xapakTepucTuye-
CKO€ CBOMCTBO Haubosee MpoCToe MO JIOTHYeCKOH cTpykType. Omnpenenenue (0)
0oJiee TPOMO3JIKOE MO CBOEH CTPYKTYype, T.K 00Jiee CI0KHOE XapaKTePUCTHIECKOE
cBoicTBO. Ecnu ucnonap30BaTh MOHATHE MPSIMOYTOJIBHUKA, TO OOBEAUHSS BCE ITH
MOHSATHUS, TTOJIYYUM HauboJiee MPOCTOe U JOCTYIHOE ISl 3alIOMUHAHUSI OTIIpeiesie-
Hue: KBagpart — npssMOYrojabHHUK C PABHBIMU CTOPOHAMUY.

Hcnonb3ys nipu onpeaeaeHuy HArJIaAHbIE CBOMCTBA, CTYJIEHThl HE Yy4acTBYIOT
B JIOTMYECKOI OpraHu3aliuy, a JUllb 3ay4MBalOT CUCTEMY CBOWCTB. Hampumep, B
HEKOTOPBIX yuyeOHUKAX JaHO CIIEAYIONIEee OMpEIeNICHHEe MepPHeHIUKYIIPHOCTU
npsAMoil 1 miockoctu: «lIpsmas Ha3bIBaeTCs NEPIEHAUKYIISIPHOMN K IIJIOCKOCTH, €C-
JIU OHA TMEPEeCceKasCh C ATOM IIOCKOCTHIO, 00pazyeT MpsIMOM yroi ¢ KaKIOoW mps-
MOM, IPOBEJACHHON Ha IIOCKOCTU YE€Pe3 TOUKY MepeceueHus». B 3Tom omnpenene-
HUU TpeOOoBaHUE, UTOOBI MpsiMas MepeceKala MI0CKOCThb SIBISETCS U3JUITHUM, 3TO
YK€ CIeyeT U3 TOro, YTO OHA MEPIEHIUKYISIPHA BCEM MPSAMBIM IUTOCKOCTH. Ecnu
K€ UCIIOJIh30BaTh MOHATHE YIJIA IBYX CKPEIIMBAIOIIMXCS MPSIMBIX, TO MOXHO yO-
paTh TpeboBaHUE, YTOOBI MPSIMbIE HA IJIOCKOCTU MPOXOJWUIN 4Yepe3 OCHOBAHUE
neprneHauKysapa. Takum o0pa3oM, MUHUMAJIBHBIM, a 3HAYUT U 00Jiee TOHSATHBIM,
aBisieTcs cienytouiee onpeaeneHue: «lIpsmas Ha3pIBaeTCA NEPHEHAUKYIAPHON K
IIJIOCKOCTH, €CJIM OHA MEPHEHIUKYIISIPHA KO BCEM MPSAMBIM 3TOM MJIOCKOCTH.

WNHorna B onpeesieHuH BCTPEUAIOTCS «TaBTOJIOTHUNY, TJIe OOBEKT ONpeaesieT-
cs1 yepe3 camoro ceds, HanpuMep: «llapamienbHpIMU NPSIMBIMU HA3bIBAKOTCS TIPSI-
MbI€, KOTOPbIC MapaiyIeIbHbI MEXITY COO0

HNHorna B onpeAeaeHu UCIOIb3yEeTCAd HE TO ONMPEAEAIoNIee MHOXKECTBO, Ha-
npumep: «Menuana — npsimMasi, COSIUHSIONIAs...» BMeCTO «MeauaHa — OTpe3oK,
COCIUHSIOIINM. .. »

WNHorpa B onpeneneHnu, 1aBaeMoOM CTYJE€HTaMH, BOOOIIE OTCYTCTBYET OIpe-
nenswoniee noustue. Hanpumep, Ha Bompoc «UTo Ha3bpIBaeTCs CIEIOM ILIOCKO-
cTu?» cnenyer oTBeT «Eciau nmocTpouTh Cieabl IPsMBbIX...»

[IpuBeneHHbIE TPUMEPHI B3SITHI U3 MPAKTUKU. HemocTaTkoM mpernojaBaHus siB-
JseTCsl HeMpaBWIbHAS METOJMKA HCIpaBJIeHUs OoMMOOK. YacTo CTyAeHT JaeT He-
MPaBUJIBHOE ONpEACIICHUE TOHSATHH, MpernojaBarelib OOphIBACT M CIPAIINBACT
CJICAYIOIIETO, €CIIM MPAaBUILHO HE JaeTCs OMpelelieHHe, TO IpenoaaBareib Gop-
MyJaupyeT ero cam. IIpu 3ToM He BBISICHSIETCA CYIIHOCTh JONMYIIEHHBIX B OIpee-
nennu omuOok. HeobxoaumMo moasepraTh OMMUOOYHBIE OMPEACIICHHS JTOTUUECKO-
My aHaim3y. CyliecTByeT mnpobsiemMa omnpesesieHus MeIaroruuecky 1enecooopas-
HOTO TOpsJIKa BBEJACHUS MOHSITHUN, YTO 3HAYUTEIBHO YIpPOIIAaeT (HOPMYIHPOBKU
HEKOTOPBIX OIpeAeeHUN. '0BOps 0 COBPEMEHHOM TPAKTOBKE TPAJIUIIMOHHOIO Ma-
Tepuasa, UMEIOTCS B BUJIY HOBBIE CITIOCOOBI OPraHU3aIMU TOTO K€ IMITUPUIECKOTO
Marepuala, €ro OMUCaHue ¢ TTOMOIIBI CUCTEMBI TOHATUNA. ITO ONMUCaHUE 00bEIH-
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HSET OOBIYHO PA3pO3HCHHBLIC PA3JCIIbI BY30BCKOT'O KypcCa HaqepTaTeHBHOﬁ reo-
MCTPHHU U ABJISICTCA Oonee IMPOCTHIM, 0oee paluOHAJIBHBIM.

HpaBHHBHBIﬁ nmoaAxona K OMNpCACJICHUAM 3HAYUTCIIbHO YIIPOCTUT BOCIIPUATUC U
34alIOMUHAHUC MaTCpUuajia CTYACHTAMHA, YTO HEN30EKHO MNPUBCACT K YIYUIICHHIO.

VIIK 377.018
OPTAHU3BAIIUAS U ®OPMBI JIOIMTPO®ECCHOHAJIBHOIO
TEXHUYECKOT'O OBPA3OBAHUS B JIUIEE

Hukudopona E.B., yuurens BbiciIell KaTeropuu.
Kyapsmos }O.B., yuurens Bbiciiell KaTeropuu.
MynurunansHoe o0mieodpazoBarenbHoe yupexkaenne auimeit Ne 5 um. F0.A. arapuna
r. Bosrorpana

Paccmampusaromes popmul donpogeccuonanbHoco mexHuuecko2o 0oOpazosanus 8 auyee.
Ilpeonooicena opeanuzayus u 0amsvl npuMepHvle 8UObl 0OPA3Z0BAMENbHOL 0esIMENbHOCU U POop-
Mbl YUeOHbIX 3aHAMULL.

Kniouesvie cnosa: memoouueckuii KOHCmMpyKmop, 00OnpogheccuoHaibHoe mexHuyeckoe 00-
pazosanue, MeXHUYECKAs MBOPYECKAs AKMUBHOCMb YYAWUXCS, 8UObL YUeOHOU OeamelbHOCU,
dopmbl 3auamutl.

B nocnegnue roasl Bce 00ble Bo3pactaeT poJib MpodeCcCHOHATIBHOM, KOHKY-
PEHTHO-CITIOCOOHON JTMYHOCTH, Biajerolieii HabopoM MpodeCcCHOHANIBHBIX 3HAHUN
U YMEHHH, HEOOXOIMMBIX JUISI CaMOCOBEPIICHCTBOBAaHUS M camopa3Butus. LleH-
TpOM JIr000# 00pa30BaTEIbLHON CUCTEMBI, B COOTBETCTBUH ¢ 3aK0oHOM Poccuiickoit
Oenepamun «O6 00pa3zoBaHUM» CTaja JUYHOCTh CO CBOMMH MOTPEOHOCTSIMH B
BBIOOpE CBOETO 00Pa30BaTENILHOTO IMYTH, B MOJYYEHUU KAYyeCTBEHHOTO Mpodec-
CHOHAJIBHOTO 00pa30BaHMs, B HEIPEPHIBHOM IMPO(ECCHOHATIBHOM, HHTCIICKTY-
albHOM, (PU3MYECKOM W HPABCTBEHHOM pa3BuUTHUU. KOHIeNIus MoaepHU3aIuu
POCCHIICKOr0 00pa3oBaHMs, B COOTBETCTBUM C MPUHITUIIAMH 00pa30BaTEIbHOM 110-
auTuKHA B Poccum, 3akpermieHHbIMU 3akoHOM PD «O6 oOpa3oBaHMn», yKa3bIBaCT,
YTO OCHOBHBIMHU CPEJCTBAMH JIOCTHXKCHHS HOBOT'O KadyeCcTBa MPO(ECCHOHAIBLHOTO
00pa3oBaHus SABISIOTCA: (DOPMHPOBAHUE YCIOBUM Il HEMIPEPHIBHOTO Mpodeccro-
HaJLHOTO POCTa KaJpOB; UHTCHCU(DUKAIMS JEATCITBHOCTH MO WHTErpaIluu Mpo-
dbeccuii, a OCHOBHBIMH €T0 3aJa4aMHu:

- CO3/IaHNEe HEOOXOAUMBIX YCIIOBHUH JIJIs YIOBICTBOPEHUS IMTOTPEOHOCTH JTUIHO-
CTH B TIOJIYYEHHH HAYaJIbHOTO MPOo(ECCHOHATBHOTO 00pa30BaHMs;

- OCYIIECTBIICHHE TOATOTOBKH PAaOOTHHUKOB KBaMH(HIIMPOBAHHOTO Tpyna (pa-
00UHMX, CIYyXKallMX) MO BCEM OCHOBHBIM HaNpPaBJICHUSM OOIIECTBEHHO-IIOJIE3HON
NesITeJIbHOCTH,

- OCYIIECTBJICHUE UHTEIJICKTYaAIbHOT'0, KYJIbTYPHOI'O PA3BUTHUS YUaAIIUXCS;

- hopMupoBaHUEe Y 00yUAIOIINXCS TPAKIAHCKON MO3UIIUU U TPYIOJIIO0US, pas-
BUTHS OTBETCTBEHHOCTH, CAMOCTOSATEIBHOCTH U TBOPYECKON aKTUBHOCTH, OpTraHU-
3alMd U MPOBEJACHHE HAYYHO-METOJUYECKUX HCCICAOBAHUI, HAINpPaBICHHBIX Ha
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COBEPILIEHCTBOBAHNE OPTaHM3aIlMU U COJEpXKaHUsl 00pa30BaTENbHOIO Ipoliecca U
ap. 3amauau [1].

AHanu3upysl TEAarormuyecKHil OIBIT OpraHWU3alMH BHEYPOYHOTO BPEMCHHU
yUYalIuXxcs B JIMIIEE MOXHO CKa3aTh O CO3JaHUU TICAarormueckux (OpM M METO-
JIOB OpTraHMW3alliy Pa3BUBAIONICH B TCXHUYECKOM HAINPABICHUU OPraHU3aI[MOHHO-
MEJarOrM4eCKO  CHUCTEMBI  JIOMOJIHUTEIIBHOTO  TEXHUYECKOTO  00pa3oBaHUS
B 00111€00pa30BaTEIbHOM YUPESKICHHH, HAYWHAs C MJIAJIICTO IIKOJBHOTO M 3a-
KaHYMBAasl CTapIIUM ITKOJIBHBIM BO3pacToM. /[ TOro 4TOOBI Halla ACATEIBHOCTH
ObLIa coJep)KaTelIbHOM, HHTEPECHOH, SMOIMOHAIBHO HACKHIIICHHON, Mbl BBICTpaH-
BacM CBOIO pabOTy Tak, YTOOBI COBOKYITHOCTB UCIOJIB3YEMBIX METOJIOB, CITOCOOOB,
MIPUEMOB M JICHCTBUI COOTBETCTBOBAJIA IICJICHAIIPABICHHOMY JOCTHIKEHHUIO TI10-
CTaBJICHHOM IICJIM, COTJIACOBBIBAs JICHCTBUS MEXAY CYOBCKTaMU BOCIHTAHHUS M
oOpa3zoBaHus.

Ilpumepnbvie 6uovl deamenbHocmu u Yhopmul 3aHamuil

e Co3nmaHus YCJIOBHH JJIi Pa3BUTHS TBOPUYCCKUX TEXHHUCCKUX CIIOCOOHOCTEH
Ha pa3JIMYHbIX 3Tanax (BeIOopa mpodeccun).

e [lomydeHue npeAcTaBICHUI 00 MCTOPUU Pa3BHTHS TEXHUYCCKOH MBICIH B
Poccun u 3a pybGexom, (B xoJe M3ydeHHUs Y4YCOHBIX TUCIHUILINH, TIOCPEACTBOM
BCTpPEY C NPEJICTABHTEISIMH Pa3udHBIX Tpodeccuid mpodeccuii, IKCKypcuid Ha
MIPOU3BOJICTBA, K TAaMATHHUKAM 30/T4ECTBA M HA OOBEKTHI COBPEMEHHOM apXUTEKTY-
pBI, JaHMaGTHOTO AW3aliHa M TMAapKOBBIX aHCAMOJICH, 3HAKOMCTBA C JIyUITUMU
MIPOU3BEACHUSIMH TEXHHUYECKOTO TBOPYECTBA W KMCKYCCTBA HA BBICTABKaX, IT0
y4eOHBIM QUIBMaM U T.11.);

e OOyuyeHue BUACTH NMPEKPACHOE B OKPYKAIOIIEM MHUpE, MPHPOJAC POTHOTO
Kpasi, B TOM, YTO OKpYXaeT YYaIluXCsl B MPOCTPAHCTBE IIKOJIBI U JOMa, CEIHCKOM
Y TOPOJICKOM JaHAIadTe.

e Pa3BuTHE 3JICMEHTOB MH)KCHEPHOTO MBINIJICHUS U HAaBBIKOB M300pETATEIIh-
CTBa

e PaspabaThiBaHWE AMIAKTHYCCKOW CHCTEMBI JIJISI OCYIISCTBICHUS Ipoliecca
JIOTIOTHUTEIIBHOTO TeXHUYECKOTO 00pa30BaHUs ISl pa3HBIX BO3PACTOB Y4YaIlUX-
Cs1 TMIIEs], CIOCOOCTBYIOIIYIO PA3BUTHIO CIIEIIUATBHBIX JIMYHOCTHBIX KaUeCTB

e OOyuyeHHE MOHUMATh KPacoOTy OKPYKAIOIIETO0 MHUpa Yepe3 TCXHUYECKUE H
XYJ0’)KECTBECHHBIC 00pa3bl

e OOyueHHe BUACTH NMPEKPACHOE B MOBEJACHUN M TPYJIC JIFOACH, 3HAKOMCTBO C
MECTHBIMHM MacTe€paMu MPUKIATHOTO UCKYCCTBA, HAOMIOICHUE 32 UX pabOTOH, yua-
ctue B Oecenmax;

e [lomydeHne ompiTa caMOpeaM3allii B Pa3IMYHBIX BHUIAX TBOPUYECKOW JIes-
TEJIBHOCTH, YMEHUS BBIPAXKATh ce0s B IOCTYITHBIX BHIaX U (hOpMax TBOPUECTBA;

e YyacThe BMECTE C POAUTEISIMU B MPOBEICHUN BBICTABOK CEMEHHOTO TBOP-
4eCTBa, B IKCKYPCHOHHO-KPAEBETUECKON JEITCIbHOCTH, Peai3alii KyJIbTyPHO-
JOCYTOBBIX MPOTPaMM

e YyacTue B XyI0KECTBEHHOM O(POPMIICHUU TTOMEIIICHHIA.
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Memoouueckuit KOHCMPYKMOpP
6HEYPOUHOIL 00PA308AMEILHOU NPOZPAMMBL MEOPUECKOU 0eamenbHOCIU mexX-
HUYeCKOoUl HanpaejleHHocmu

CKOI'o TBOp4Y€CTBa, 9KC-

11
TBopueckue u

MIpeIMETHEBIC HeIeTH

111

TBopueckue,

Dopmol I TEXHHYECKHE BBICTAB- | NATPUOTHYECKUE U
B8HEYPOUHOU 3aHATUS JETCKUX KH, KOHKYPCBI, OJIMM- | COL[MAJIbHBIC aKIIUK U
desmenbHOCmu 00beIMHEHU M TEXHUYEC- nuajpl, pecTUBAIIH, MIPOEKTHI IITKOJIbHH-

KOB B JIMIlEE U OK-

Kypcuu pyKaromeM Juuei
COIIUyMeE
Bocnumamenvuvle [Ipuobperenue ®opMHUpOBaHKE [Tonyuenue

pesyibmamoul HIKOJIBHUKOM COIlhaJIb-

HBIX 3HAHUU
(1 ctynens)

LIEHHOCTHOT'O OTHOIIIE-
HHUS K COI[MAIIbHOM pe-
aTbHOCTH

(2 cTynenn)

Ilpuodpemenue wWKONbHUKOM COUUATLHBIX 3HAHUNL:

Yepes 3aHATHS B IE€TCKUX OOBEIUHEHUSX TEXHUYECKOIO TBOPYECTBA U KPYK-
KaX: TEXHHYECKOro TBOPYECTBA, MOJACIUPOBAHUS, XYJI0KECTBEHHON 00pabOTKH
MaTepHuasioB, POOOTOTEXHUKHU, MCTOPUHU PA3BUTUS TEXHUKH.

Dopmuposanue yeHHOCMHO20 OMHOUICHUA K COUUAIbHOUL PEaibHOCHU:

Uepe3 ywacThe B BBICTABKaX TEXHUYECKOTO M JEKOPATUBHO-NPHUKIATHOTO
TBOpUYECTBA, (pecTUBAIAX, KOHKYpCax, OJIMMIHUAZaX pa3MYHOrO0 YPOBHS, MpPOBE-
J€HUE MPEIMETHBIX HEAENb B JIUIIEE.

AKyuu u npoeKkmovl WKONbHUKOE 6 TUUee U OKPYIHCArouem coyuyme:

[lonapoxk BeTepany, ohpopMIIeHHE M CO3JAaHUE PA3IUYHBIX JIEKOpAIU ISl JIU-
HEeNCKHUX criekTakied K pa3iauunbiM nataM (HoBelit ron, nens nuues u ap.), «Cra-
JUHTPAJICKUE OKHAY, Ipa3AHUK 11BeTOB, Jlenb [loGessl,

B3aumoneiictBue ¢ ApyruMH MHCTUTYTaMU COLIMANM3alMM, 00Oramaer oT-
JEIBHOTO TBOPUYECKOTO MHAMBHJIA TBOPUYECTBOM JPYIHX JIOAEH B MPOLECCE KOJI-
JIEKTUBHON TBOPYECKOM NEATEIIBHOCTH TEXHUYECKOW HAIpPaBICHHOCTH U BBIXOJIE B
IIMPOKUH colmyM. Ba)kHO BOCIIpUHMMATh Pa3BUTHE TEXHUUYECKON TBOPUYECKOU aK-
THBHOCTH YYaIIMXCS KAK BUJ COLMAJIbHON aKTUBHOCTH, HAIIPABJICHHOW Ha CO3Ma-
HUE, NOTpeOJIeHHe U JIOHECEHUE 10 APYTMX ILEHHOCTEH, ONMpeIMEUEHHBIX B MPO-
OYKTaxX TBOPUYECKOHN AEATEIbHOCTH.

OITbITa CAMOCTOSI-
TEJIBHOI0 00IIEeCT-
BEHHOTO neicTBus (3
CTYIIEHb)

BUBJIUOTIPAOUYECKHNN CIIMCOK

1. Pexxum moctyma: http://www.superinf.ru/view_helpstud.php?id=932 (/lara oGparenus:
01.06.2015).

VIIK 37.016:74:655.24
BOINPOCHI METOJUKHU OBYYEHUSA IIPUOPTOBOM I'PADGUKE

[Iuxynesa T.P., yanrens BbICIIEN KaTETOPUH
MynununansHoe obmieodpaszoBarensaoe yupexaenne COLL Ne 92 r. Bosrorpaga
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Paccmampusaemces memoouka o6yyenus wkoabHUK08 Hanucanus wpugmos. Ilokazanwl oc-
HOBHble OWUOKU NPU 8bINOIHEHUU pabombl no wipugmam, npuemsvl ooyuenus. IIpednodxcen no-
PAOOK U cucmema u3yyeHus U HanuCanus wpugpmos.

Knrouesvie cnosa: uckyccmeo wipugpma, memoouxa obyuenus, nanucauue OyKa.

CeronHsIIHUNA JIE€Hb MPUYYaeT HAC MOJIb30BAaThCS KOMIIBIOTEPOM, MBIIIKOM,
KJIABUATypod MOpOoH yalmie, yeM pydkoil nis nuchma. KpacuBo mucaTh, KpacuBoO
BBIBOJIUTH OYKBBI, KPACUBO KOMIIOHOBATh IPUPT — 3aueM? OueHb 4acTo MPUXO-
JIUTHCS CNBIIIATh OT YYEHUKOB 3TOT BOMpoc. MBI pexke MuileM nuchMma AJis TOro,
YTOOBI OTOCHATh UX IO MOYTe, BCE yalle Mbl HAOMpaeM MX Ha KJIaBHAType Mepco-
HaJIBHOTO KOMIIbIOTEpA M MocbuiaeM uepe3 MHTepHeT — Mbl OO0Jibllle HE 3aBUCUM
oT paccTosHuil. M Tenepp MbI yKe€ UMEeM BO3MOXKHOCTh 0Jiarojiapss MOOMIBHOMY
TenedoHy, MOChIaTh U IPUHUMATh TEKCTOBOE COOOIIEHHE MPAKTUYECKH OTOBCIO-
ny. B To Bpems kak OOJBIIMHCTBO CPEICTB COOOIICHUS, BKIIIOYas peub, HOCAT MO-
MEHTaJIbHBIM XapaKTep, OrpaHUYEHbl BO BPEMEHU U MPOCTPAHCTBE, TaK KaK Mpe.i-
[0JIaral0T IPOCTPAHCTBEHHYIO OJIN30CTh FOBOPSIIETO U CIYLIAIOIIEr0 U UCYE3a0T
HEINOCPEACTBEHHO B MPOIIECCE peAIN3alUY, HATUCAHHOE CIIOBO MOXKET MPEOI0JIETh
BpeMsI U IIPOCTPAHCTBO, O0JIAJAEeT, CIEN0BATENbHO, HEKOTOPOW BpEMEHHOW IpO-
TSKEHHOCTBIO, T.€. YEJIOBEUYECTBO NMPUOOPENIO CIOCOOHOCTh 3aNUCHIBaTh, (PUKCH-
pOBaTh HAKOJICHHBIN OMBIT W 3HAHUS U MEPEJaBaTh €ro CIEAYIOIIHUM MOKOJIECHUSM
[1].

N300pakeHne sS3bIKOBBIX CUMBOJIOB UTPAET HE MEHBIIIYIO POJib, YEM CaM SI3bIK,
KaK cpelcTBO oOuieHus mexay moabmu. UIpudT 370 — COBOKYNHOCTH OYKB,
uu@p, 3HAKOB ONPEJEICHHOI0 PUCYHKAa CTHJISA, CIIyXKalllash TEXHUYECKUM CPENICT-
BOM BOCHPOM3BEICHMS pPeUH Ha KaKOM-1H00 si3bike. IpudT 3170 — KOMILIEKT Ha-
O0pHBIX JUTEp (rapHUTypa) A Tunorpadguueckoro Hadopa. llpudt 3T0 — pucy-
HOK (KoH(purypamus) Oyks, mudp, 3HakoB. MckyccTBo mpudra — 3TO HE camo-
CTOATENIbHOE MCKYCCTBO, OHO CBSI3aHO C NMPUMEHEHUEM B KHHUrE, IJIaKare, Mpu-
KJIaJIHOH rpaduke, 4epTexKe.

Ha nam B3riisn, B uzydeHuu mpudra Ha ypokax JOJIKHBI OBbITh BBIJEICHBI JIBE
CTOPOHBI: a) HAYYUTh HABBIKAM BiaJieHUs pudTamMu; 6) MaKCUMaJIbHO UCTIOIb30-
BaTh SMOI[MOHAJIbHO-BBIPA3UTENIbHBIE BO3MOXKHOCTH HIPU(TOB ISl pa3BUTUSL 00-
Pa3HOTO MBIIUJICHUS y4yamuxcsa. Pe3ynbraTom 3aHSATUN JOKHO SIBUTHCA OBJajie-
HUE TEXHUKOM HANMUCaHUS MPOCTHIX MIPU(PTOB, YMEHUE YETKO U KPACHBO BBIMOJI-
HATH pelIeHHe KoMIo3uiui, Haanuceil. llpemnopaBatenb AOMKEH OOBSCHUTH
HIKOJIBHUKAM, YTO WPUPT — rpaduyeckas Gopma onpereaeHusi CUCTEMbI TUChMa,
BUJI UCKYCCTBA, MOJYUHAIOMIMICS OOUIMM 3aKOHaM KOMIIO3MIIMHU, PUCYHKA, Iep-
CIEKTUBBI, PUTMA, TPOMOPIIMOHATIBHBIX OTHOIICHHM, a MPU IIBETOBOM PEIIEHUU —
KOJIOPUCTUYECKOM rapMOHMHU. Jlanee cienyeT HM3JI0KUTh KPaTKyH HCTOPUIO BO3-
HUKHOBEHMSI MIPUPTOB, X KIacCUPUKALNIO, O3HAKOMUTh YYallUXCs C OOUIUMU
3aKOHOMEPHOCTSIMU TOCTPOEHUS IPUPTOB.

N3yyenue xy10)KeCTBEHHO-TNIACTUYECKUX KaueCcTB HIPU(PTOB CleyeT BECTU B
cienymoueM nopsaake: 1) n3ydeHue 31eMEeHTOB OYKB; 2) aHaJIU3 OTHOLIEHUH 3ie-
MEHTOB OYyKB M MX MPONOPLHUHU; 3) IpyNMUpPOBKAa OYKB MO POACTBEHHBIM MpPHU3HA-
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Kam; 4) cocTaBlIeHHE OOIIel KOHCTPYKTHUBHON CXEMbI OINpEeIeHHOro an(aBuTa;
5) BeIMIOJTHEHUE andaBuTa MO HaAlEHHONW KOHCTPYKTUBHOM CXeMe.

B paGote yuutenb momkeH (UKCUPOBATH OIMIMOKH, HanboJjiee 4acTo COBEp-
1aeMble IIKOJIBHUKAMU: a) CMEIIMBaHUE B OAHOW (ppa3e CTPOUHBIX M MPOMMUCHBIX
OyKkB; 0) pa3HOCTUJILHOE HalKcaHue WpUPTOB; B) HEPABHOMEPHOE pacIpeiesieHHe
OYKB B CJIOBE U B CTPOKE, KOT/Ia OJJHU OYKBBI KOXKYTCsI COMMKEHHBIMU MEXIY CO-
0oif, a apyrue — CIUIIKOM yAaJeHHbIMU Apyr oT apyra. OO0wbsicHeHue mpudra
CJIeyeT COMPOBOXKIAATh MOKa30M y4eOHO-HarIsAHbIX Tabmuuil. [Ipu nmokase mpaBui
pa3MeTku OYyKB, CJIOB U IU(p, pa3MEIIeHUs] TEKCTa Ha JIMCTe HEO0OXOoAUMO 00pa-
TUTh BHMUMaHUE HAa TO, YTO KOHCTPYKIUS OYKB JIOJKHA MOJYUHATHCS €IUHOMY
npusHaky. [Ipu ManelineM HCKa)KeHUH KOHCTPYKIIMHM OYKB IMOCTPaJaeT BECh CTUIIb
mpudra. IlpakTrueckyro paboTy cleayeT HauuHATh CO 3HAKOMCTBA C CaMbIM
yInoTpeOUTENbHBIM B TIPaKTHKE MIPU(TOM, HAaTpuMep 4epTekHbIM. OH JOCTATOYHO
MIPOCT JJIsI BBITIOJHEHUS, yI000UrTaeM B 00J1aIaeT ONPEICIICHHOM BhIPA3UTEIBHO-
CTBIO.

[Ipu 0Oy4eHNU MIKOJIHHUKOB HAaBbIKAM BBHITIOTHEHUS MIpUQTa CICAYET YUUTHI-
BaTh, YTO MPH KAXKYIIEMCS MHOTOOOpa3uu M CI0KHOCTH HalucaHus OyKB ornpese-
JIEHHOTO TIpHU(Ta B HEM MOXHO BBIJICIIUTh HECKOJIBKO TPYMI 3HAKOB, UMEIOIINX B
CBOEH OCHOBE CXOJHBIC DJIEMEHTBhl. DTO HAMHOTO YINPOCTUT OOy4YeHHE HaBBIKAM
nucbMa. Tak, HanpuMep, MHOTHE OYKBBI UMEIOT B OCHOBE BEPTHUKAJIbHBIC IITPUXU
(1, 1, H, IL, T, I'). Takue 6ykssl, kak I', I1, H, T, cocTosT U3 BEpTUKAIBHOTO U
MePIEHIUKYIIPHOT0 K HeMY ImTpuxa. Jlanee umeercs rpynmna OykB, COCTOSIIAs U3
coueTaHusl BepTUKaIbHOrO mrtpuxa ¢ HakioHHbM (K, V, JI, ), TpeThs rpymnmna
3HAKOB XapaKTEPU3YeTCs COYETAHUEM BEPTUKAIBHOIO IITPUXA C BJIEMEHTOM OK-
pyraoit popmsl (b, B, P, @, ). U nocnennss rpyrma COCTOUT U3 3HAKOB, CTPOSI-
UXCs Ha OKpyryion ¢hopme. ToJIbKO MOCie TIATETLHOTO BBITOJIHEHUST YKa3aHHBIX
yIpaXKHEHUH CIeAyeT NepexoauTh K HamucaHuto andasuta u nudp.

B paboTe mo u3yueHno KypCUBHBIX U PYKOMHUCHBIX HIPU(PTOB BAXKHO, MPEKIE
BCETO, Pa3bsSICHATH LIKOJIbHUKAM, YTO XapaKTep U3yUYeHUS PYKOMHUCHOTO U KypCHUB-
HOTO HIPUGTOB OMPEALIAETCS OCOOCHHOCTIMHU UHCTPYMEHTA, KOTOPBIM BBITIOJTHSI-
eTcsi paboTa, U CTPOTO OMNpPEEICHHBIM TOJO0KEHHEM €ro BO BpeMsi pabOThl OTHO-
CUTEJIBHO IJIOCKOCTH JikcTa. OOpalasch K M3yYEHUI0 00Pa3HO-3MOLMOHAIBHBIX
BO3MOXKHOCTEH MIPUPTOB, CAEAYET 3aMETUTh, UTO MIPUPT MOTUUHACTCS  OOITUM
3aKOHAM XYJ0>KECTBEHHOI'O MOCTPOEHUS U XYJ0KECTBEHHOTO BO3JICMCTBUS OpHA-
MeHTa. ['paduueckoe n300pakeHue CIOB U MPEJIOKESHHM, COCTaBICHHBIX U3 OYKB-
MOTHBOB, MOXXHO pacCMaTpuBaTh Kak CBOEOOpa3HbIE OpHAMEHTAJIbHBIC MOCTPOE-
HUS, 110 IEKOPATUBHBIM CBOMCTBAM CXOJIHbIE ¢ OpHAaMeHTOM. [1o100HO opHaMeHTY,
B TakuX MIPUPTOBBIX TOCTPOCHHUSIX HAOJIOAECTCS PUTMHUUECKOE 4YepeaoBaHUE
OYKB, CJIOB M CTPOK, KOMIIO3UIIMOHHO YpaBHOBEHIEHHBIX C (OpMATOM pazMepoM
oopmIIsIeMOl TTOBEPXHOCTH, CTAPMOHUPOBAHHBIX HA OCHOBE TOHOBOT'O U I[BETO-
BOI'0 KOHTpACTA.

N3yueHne BbIpa3UTEIBHBIX BO3MOXXHOCTEH MIPU(PTOB CIOCOOCTBYET Pa3BUTHUIO
y 00y4aromuxcsi Xy0)KECTBEHHOTO BKyca He TOJBKO B y3KOW 00JAaCTH MCKYCCTBa
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mpudTa, HO U paclIUpsieT W YIIIyOJsieT 3HaHUS U U300pa3uTEIBHO-TBOPUECKUE
CIIOCOOHOCTH B 00JIACTH I€KOPATUBHO-IPUKIIATHOTO UCKYCCTBA.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. ITapmuna, C.A. llpudt — ocnora rpadudeckoro auzaiina (M300pa3utensHbIe CPECTBA U
npuemsl B tunorpaguke). Pexum noctyna: festival.lseptember.ru/articles/593740/ ([Jata 06-
pamenusi: 12.04.2015).

VIIK 371.335.5
EE BEJTMYECTBO HAYEPTATEJIbHASI TEOMETPUS
WJIA HAYEPTATEJIbHASI TEOMETPHS B IIIKOJIE:
U3 MPOIILJIOTO — B BYAYIIEE

[To3ausas JI.B., yuutens BhICIIEN KATETOPUH.
MynurunansHoe o0mieodpazoBarenbHoe yupexkaenne rumuasus Ne 11 r. Boarorpana

IIpeocmasnena cucmema yuebrnozo mamepuana no oucyuniune « Yepuenue» 0ns wKoIbHU-
KO8 U3 obnacmu HauyepmamenbHol 2eoMempuu, CHocoo6Cmayouas aKkmugHoOMY pa3eumuio npo-
CMPAHCMEEHHO20 MblULIeHUs. JlaHa KpamKkas ucmopus HauepmamenbHOU 2eoMempul, aemopom
komopot aensemcsa I'acnap Monoc. Coenan akyenm na mo, umo Hauepmamenvuas ceomempus
3anumaem ocoboe nonoxcenue cpeou Opy2ux HaykK, A61sACh IYYuUM cpeocmeom pa3eumus y ue-
JI08€KA NPOCMPAHCMBEHHO20 MbIUULEHUS U 8000PANHCEHUS.

Knroueswie cnosa: cucmema 06pa30661HH}Z, npocmpaHCmeeHrHoe MbublildleHue, 4epuyeHue, Ha-
uepmamebrhasn ceomempus, npuUHyuUnbsvl 06yquuﬂ.

[Mpuobperenne moOOro TO3HAHMS BCEria IOJIE3HO YIS

yMa, 100 OH CMOYKET BITOCJIEACTBUU OTBEPrHYTh OECIojes-

HOE€ U COXpPaHUTh Xopoliee. Benb HU OAHY Belllb HENb3SI HU
Tr00UTh, HU HEHABUJICTh, €CITH CHAavalla ee He TI03HAaTh.

Jleonapao na Bunuu.

«CyXIIeHUs 0 HayKe U UCKYCCTBE»

Ecnu Obl ObLIO TONBKO MPOCTPAHCTBO, & 3BE3]1 U IIJIAHET HE
OBLII0, MPOCTPAHCTBO JIUIIUIOCH ObI BCIKOTO CMBICIIA.
bynna I"'ayrama lHlakpaMyHUu

«PAP-TACC»: «B mocnennee BpemMsi B KOCMHYECKOW OTpaciiu
YK€ Hayajld aHAJIU3UPOBATh MIPUUMHBI HEYJTAYHOTO CTApTa PAKEThI-
Hocutens «[IpoToH-M» ¢ MekcukaHckuM cimyTHUKOM MexSat-. Uto
KacaeTcsl NMPUYMH KPYLIEHUS, TO BBICHWIOCH, YTO HE cpaboTaiu
pyJIEBBIE JIBUTaTEIW TPEThEH CTYNEHH. ABapHs IMPOU30ILIA B pe-
3y/lbTaTe€ 3aCOPEHMs] B JIBUraTesle B PA3rOHHOM OJIOKE paKeTbl-
HOCHTEJIS, U3-3a Yero TOIUIMBO MEPECTANIO MOCTYNaTh B ra30reHepa-
TOp, BbI3BAaB aBapUilHOE BBIKIIIOUEHHUE ABUTaTeNss. Mexy TeM B Te-
YEHUE TPEX HEAEIb MPOU30LLIO0 yxKe Heckoybko YII B kocmudeckon
OTpAaCIH...»
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Kocmudeckre ucciiejoBanus 1 OCBOCHHE KOCMUYECKOTO MPOCTPAHCTBA — OJI-
HO W3 BOXHEHWIINX MPOSBICHUI COBPEMEHHOW HAay4YHO-TEXHUYECKON PEBOIIOINH,
OJTHO W3 KPYIMHEHIINX JOCTI)KCHUH demoBedeckoro reHus. Ho, kak BuauM, B Ha-
cTosilIiee BpeMsi BO3HUKAET MHOTO MpoOJeM, U 9acTO HE MOCIECIHIOI POJb 37eCh
UTrpaeT YesioBeuecKuid pakrop.

[Ipobrema kauecTBa 0Opa30BaHUsI CETOMHS HE TEPsIET CBOSH aKTyalbHOCTH, a
OoJiee Toro — npuodpeTaeT ocoOyr ocTpoTy. [loaroToBKa MHKEHEPHBIX KaJIpOB
JOJDKHA OTBEYAaTh HOBBIM BbI30BaM B pa3BUTWU TexHonorwi [1]. Cutyanus, cio-
KUBINAsACS B Haiel crpane B 90-x rogax mpomnuioro Beka (korjga 6e3 paboTel oc-
Tanach Ienas apMusi HUH)XCHEPOB), MPHUBEIa K TOMY, YTO B OOIIECTBE PE3KO CHH-
3UJICSL PEUTHHI TEXHUYECKUX Tpodeccuii, a MHKEHEPHO-TEXHUYECKOE HaIpaBlie-
HUE MOATOTOBKH, 32 PEIKUM UCKIIOYEHHEM, CTaJl0 KOMIUIEKTOBATHCS IO OCTATOY-
HOMY TPHHIMIY — a0UTypUeHTaMH, HE TPOIIEIIIMMU MO KOHKYypCy Ha Ooiee
MPECTHKHBIC CIEIUAIBHOCTH. 3a BPeMsl IKOHOMUYECKOW HecTabmibHOCTH B Poc-
CHUM MHOTHM WH)XCHEpaM «CTapoil MIKOJIBD» MPUILIOCH MEPEKBaATHUPHUIMPOBATHCS,
HalJsl CBOE MECTO B JIPYTHX OTPACISAX POCCUUCKOW SKOHOMUKH. Takum oOpazom,
CTpaHa MPAaKTHYECKH TOTEpsUia IIeJI0€ TOKOJICHHE HHXKEHEPHO-TEXHUYECKUX pa-
OOTHHKOB — a 3TO HEBOCIIOJIHMMAsS MMOTeps s d3KoHOMukKU Poccun. I[Toatomy u
B3pBIBAIOTCS CETOTHA KOCMUYECKHE KOopabiu.

Cucrema 00pa3oBaHUs — OJHMH W3 BOKHEHIINX COLMATBHBIX HHCTUTYTOB 00-
[IeCTBa U HEOOXOAMMOE YCIOBHE HOPMAJIBHOTO OOIIECTBEHHOTO pa3zButHs. O0pa-
30BaHUE WJIM CTABHUT IPEACIbI STOMY Pa3BUTHIO, WM OTKPHIBAET JJII HETO HOBHIE
ropu3oHThl. VIMEHHO OT 00pa3zoBaHus, (POPMHUPYIOIIETO YEIOBEYECKHE PECYPCHI
o0I1IecTBa, BO MHOTOM 3aBUCHUT yCIIEX B peajn3aliuil dTHX MOUCKOB. CoBpeMeHHasI
[IUBWJIM3AIMS CTABUT MEpe]l HAaMH OTPOMHOE KOJIMYECTBO 3ajad, JJIs PEIICHUs KO-
TOPBIX HEOOXOUM OCOOBIN B MBICITHTEIBHON IEATEIHHOCTH — MPOCTPAHCTBEH-
HO€ MbIluIeHne. [Ipy moMoIIM pa3BUTOrO MPOCTPAHCTBEHHOTO MBIIIJICHHSI MOKHO
MPOBOJUTh MAaHUTYJSIIUU C TIPOCTPAHCTBEHHBIMH CYIIECTBYIOIIMMH MU BOOOpa-
KaeMbIMU OOBEKTaMH, AaHAIM3HPOBATh HMX MPOCTPAHCTBEHHBIC CBOWCTBA U HX
B3aMMOOTHOIICHHUS, TPaHC(HOPMHUPOBATH UCXOJHBIE U CO3/1aBaTh COBEPIIEHHO HO-
Bbie. [IpocTpaHCTBEHHOE MBINIJICHHE HEOOXOIUMO Ka)KIOMY YEIOBEKY: BEIb MBI
’KHBEM B TPEXMEPHOM M3MEpeHUH. 1 0HO MO3BOJISIET XOPOIIIO OPUEHTHPOBATHCS Ha
MECTHOCTH, 3alIOMUHATh MapIIpyT CIEAOBaHUS, TPEICTABIATH (HOPMY IIPEIMETOB.

C camoro Havaja CBOETro pa3BUTHsI YEIOBEK YUUTCS ONMEPUPOBATH B CO3HAHUU
o0BeKTaMH MatepuaibHOro mupa. Pedbenok 3abupaercs B KOpOOKHM M MIKaQbl, UT-
paeT ¢ JeTCKUMH MallliHAMU, KaTasi KX TI0 JIy’KaM H MEeCKy, CO3/laBas BUPTYaIbHOE
TOPOJICKOE TIPOCTPAHCTBO, KYMAeT UTPYIIKH B BaHHE, TIEPEINBAET BOAY U3 BelepKa
B CTaKaHYMKH. Tak 4eJOBEUeCKU MO3T 3HAKOMHUTCS C MOHITHIMH IIUPUHBI, JJTH-
HBI ¥ BBICOTHI. B manpHeiieM pa3BuBaTh MPOCTPAHCTBEHHOE MBIIUICHUE TTOMOTa-
0T TakWe TPEAMETHl B IIKOJE, KaK TeOMETpHs, YepuyeHHe, KOHCTPYHpPOBaHUE.
YMeHne o0pa3HO MPEICTaBUTh 00BbEM MPEAMETOB, (GOpMy, pa3Mep HEOOXOIUMO
Ui HOpMalnbHOTO (PYHKIIMOHUpPOBaHUS Mo3ra. Takum oOpa3oM, MPOCTPaHCTBEH-
HO€ MBIIIJICHUE — 3TO TaKOH BUJ YMCTBEHHOH JEATEILHOCTH, KOTOPBIA obectie-
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YUBAET CO3/IaHUE MPOCTPAHCTBEHHBIX 00pPa30B M MO3BOJISIET ONEPUPOBATH UMHU B
IIPOLIECCE PELIEHUS MPAKTUUECKUX U TEOPETUUECKUX 3a/1a4.

JlJist TOro 4ToOBl YYUTHCA B BBICIIEH TEXHUYECKOH IIKOJE, OCOOEHHO Ba)KHO
YMETh ONEpUPOBATh MPOCTPAHCTBEHHBIMU OOpa3zaMu. OCHOBHOE NMpeHA3HAYCHUE
Kypca «HaueprarenbHas reoMeTpusi» B BBICIIEM TEXHHYECKOM y4eOHOM 3aBejie-
HUW — Pa3BUTh IPOCTPAHCTBEHHOE MBIILICHUE Yy CTYAEHTOB U IPEAOCTABUTH BO3-
MO>KHOCTb OJIarornoiydHO M3Y4HTh BCE CIIO0XKHBbIE MH)KEHEpHble AUCHUIUIMHBL Ho
KAaK M3BECTHO, JAJIEKO HE Y BCEX IIKOJIBHUKOB UMEIOTCS 3aJaTKU Pa3BUTOrO MIpPO-
CTPaHCTBEHHOI'O MBIIIJICHUS, YUYUTHIBAs IIKOJIbHBIE yueOHbIe MiaHbl. [lonbiTKa e
pPa3BUTh MPOCTPAHCTBEHHOE MBIIIJIEHUE CTYJEHTOB «C HYJS» MPUBOJHUT K TOMY,
YTO HauepTaTeJIbHAsl TEOMETPUS MOMAMAET B pa3psAll «CaMbIX TPYAHBIX» KypcoB. B
CBA3U C ITUM, Takas AUCUUIUIMHA, KaK HayepTaTelbHas I€OMETpHUs, CUUTAIOTCS
HEMPOCTBIM MPEAMETOM I U3YYEHHS] HE TOJBKO ISl CTYAEHTOB TEXHUYECKHUX
CIEHUAIBHOCTEN, HO U OCTaJIbHBIX, IIYCTh U KOCBEHHO, C HUMH CBA3aHHBIX.

Ho nemHuoro ucropun. HauepraTenpHas reoMerpusi npeacTana Kak Hayka B
KOHIIE BOCEMHA/ILIATOrO BEKa, KOTJla TeHHalbHbIN (paHiy3ckuil reometp [acmap
MOHXK, YATABIINN NIEPE] CTYACHTaMU MapuKCKoM [10IUTEXHUYECKOM IKOJIbI KypC
nexuuii «HadepraTenbHas reoMeTpusi», BIEpBble ony0anKkoBbiBaeT ux. Co BpeMe-
HEM U B JPYIHX CTpaHaX CTYJIEHTbl MHXKEHEPHOTro Mpo(duiis HauyMHAIOT M3y4yaThb
KypC HauepTaTelibHasi FTeOMETpUs KaK 00s3aTeNIbHYI0 JUCHUIUIMHY ISl CIIelUaliu-
ctoB ganHoro npoduia. B 1810 r. B Poccun HaueprarenbHas reoMeTpus BOEPBbIE
BOIIJIa B YYEOHYIO IPOrpaMMy JUJIsl CTYJIEHTOB netepoyprckoro MuctutyTa Kopiy-
ca MH)XEHEPOB MyTel coolmieHusi, a ¢ 1830 r. — BO BCeX BBICHIUX YYEOHBIX 3aBe-
nenusix. [To o6pasny [onurexuuueckoil mkosnsl ['acniapa MoHka mocTpoeHbl MHO-
rue yueOHble 3aBeneHus ['epmanuu, Ucnanuu, IBenuu, CIIA. B Poccun no ee
oOpaszuy B 1809 rony co3zgan MHCTUTYT KOpmyca MHKEHEpPOB MyTeil cooOIIeHus,
HAaYaJIbHUKOM KOTOpPOTO ObLI Ha3HaueH yyeHMK Momka ucnanen, ABrycTuH be-
TaHkyp [2, 3]. «Monx ObLT MaTeMaTUKOM M WHXXEHEPOM OaHOBpeMeHHO. OH 0j1-
HUM W3 TNEPBBIX MOHSAI M CO3[ajl CTPOTYI0 HAYYHYI, MAaTEMATHYECKYI0 TOYHYIO
cuctemMy rpaduueckux u300paxeHui s Hy k1 TeXHUKU. B 3ToM cMmbiciie OH ObLI
MIPOJIOJKATENEM YUEHUS O IEPCIEKTUBE XY I0KHUKOB-UHKEHEPOB dMOXU Bo3poxk-
nennda. Ho Monx momien panblie UX, CIeiaB S3bIK YepTexka, C OJHOW CTOPOHHBI,
0oJiee CTPOrMM M HAYYHBIM, a C IPYTOl — IPUTOIHBIM ISl pEICHUS TPaAKTUYECKUX
WHKEHEPHBIX 3a/lady. TEeXHUYECKOE YEpUYEHHE CTAJO LIEHTPAJIbHBIM MYHKTOM HH-
KEHEPHOro 00pa3oBaHusi, rpapuyeckuM s3bikoM uHxkeHepa» [3, 103]. T'acmap
MOoHX COBEpLINJ 3BOJIIOLUIO0 B HAYKE B MOJIb3y BBICHIEH TEXHUYECKOW IIKOJIbI!
Ero nms BHeceHO B cucoK 72 Benuyalmux ydeHbIXx DpaHIUu, MOMEIEHHBIA Ha
nepBoM dTaxke DideneBoit OamHu. braronaps cTpeMHUTENbHO pa3BUBAIOIICHCS CO
BpeMeH MOHXa HayepTaTeNbHON N€OMETPUN, TEXHUYECKUM MPOrpecc Hayajl Ina-
raTb CEMUMWIbHBIMHU IIaramMu Bo Onaro Yenoseuectna!

Wtak, BO3HUKAET BOIIPOC, KAKOE K€ MECTO, B HACTOsIIEE BpeMsl, 3aHnmaeT Ha-
yepTaresibHasi FeOMETpUsi B CUCTEME MOJATOTOBKHM CIELUAIUCTOB TEXHHYECKOTO
npoduna? Kak moka3piBaeT Bpemsi, HauepTaTelibHas reomMeTpus — (QyHIaMEHT
yueOHoM aucturuinabl «HxkeHepHas rpadukay, OJecTsIe BBINOJHAET CBOIO
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posib. Ho Kak OCBOMTBH Takylo CIOXKHYIO M BXKHYIO HayKy, Kak HadepTaTejbHas
reometpusi, B BY3e? Kak HayuuThcsi ObITh KOHCTPYKTOPOM, U300pETATENIEM B JIIO-
oot obnactu nearenbHOocTH? Kak mpoJoIKUTh YUUTh JI€TaTh KOCMUYECKHUe Kopao-
71, 4TOOBI OHU HE OBLIO aBapuil B pe3yibTaTe 3aCOPEHMs B JBUTATENEC B Pa3rOH-
HOM OJIOKE paKeThI-HOCHUTEJIS, U3-3a YEro TOIUIMBO MEPECTao MOCTYIAaTh B Ia30re-
HEpaTop, BhI3BAB aBAPUUHOE BHIKIIOUEHUE ABUTATEIIS.

YMeHne cBOOOJHO ONEPUPOBATH MPOCTPAHCTBEHHBIMH oOpazamu — (yHa-
MeHTajdbHOe yMeHue. OHO — OJHO U3 NMPO(EeCcCUOHANBHBIX KayeCTB, CO3JAIONINX
MPEANOCHUIKH ISl BBICOKOUW IpodeccruoHanbHol aestenbHocTh. Bee 310 neicTBu-
TEJIbHO OYeHb BakHO. Ho ¢ dero ’xe HauaTh pemaTh BOMPOC MO PAa3BUTHUIO MPO-
CTPaHCTBEHHOI'0 MBILUIEHUS y oOy4daromuxcs? Pazymeercsi, HaunHaeTcst Bcst pado-
Ta C paHEHOro Bo3pacTa. A Takke HEOOXOJIUM MOUCK HOBBIX METOJOB U TEXHOJIO-
ruil. Hayyno o60ocHOBaHO, 4TO Hauboiiee 0JaronpusTHRIN BO3PACTHON MEPUOJ IS
pa3BUTHs MPOCTPAHCTBEHHOTO BOOOpakeHUs — 3TO 9—13 net, 3axBaThiBaeT Ha-
YaJlbHOE 3BEHO M cpejiHee 3BeHO o0uieo0pazoBareabHOi mKkoasl. Ho HemocTaTou-
HOE KayeCTBO TI'€OMETPUYECKUX 3HAHMM M MPOCTPAHCTBEHHBIX MPEICTaBICHUMN
0oOy4aromuxcs HayaldbHBIX KJIACCOB — ATO PE3YyJIbTaT HE CTOJIBKO OTPaHUYCHHBIX
MO3HABATEIbHBIX CIMOCOOHOCTEN MIIAIINX HIKOJIBHUKOB, CKOJIBKO HEIOCTAaTKH,
OTHOCSIIIUECS K pean3allii COAEpPKaHUs MPENnOoJHOCUMOro JIETIM y4eOHOro ma-
Tepuana. Jlanplile — mepexo] B CpedHEee 3BEHO M 3HAKOMCTBO C I'€OMETpuei
TOJIbKO B 7 KJjlacce. DTO MOJHOCTHbIO HAapyIIAeT MPUHLIUI NMPHPoaoLeaecoodpas3-
HocTH. [lepnona, 0603HaUYECHHBIN MCUXOJIOraMu Kak 0J1aronpusTHBINA AJI1 pa3BUTHUS
MPOCTPAHCTBEHHOT'O MBIIILIEHUS, TPOLUUTH. IMEHHO MOATOMY y4YHUTENsI MAaTEMATUKU
CTAJIKMBAIOTCSI C OTPOMHOM MTPOoOIeMOil B 00yUeHHH ydalIuxcsi TeOMETpUH Ha Mpo-
TsbkeHun ¢ 7 mo 11 knacc! HampammBaercs nponeneBTHUECKUE Kypc y4eOHOTo
Marepuala, KOTOPBIH CIOCOOCTBOBAI Obl HEMPEPHIBHOMY TpadudyeckoMy oOpas-
HOMY oOpa3oBaHui0. TpeOyeTcs HarisiAHasi TEOMETPHsl, MPUYEM KaK IUIOCKOCTHAS,
Tak U oObemMHas. TyT xouercs MPUBECTU B MPUMEp MPUHIUIBI 00yueHus Ha SIHa
Amoca Komenckoro (1592-1670 rr.). Y o4eHb OHU CO3BYYHBI C IPUHIIUIIAMU Ha-
yepraTeabHoi reoMeTpun. KoMeHCcKkuil BiepBble B UCTOPUU JUAAKTUKH HE TOIBKO
yKa3ajl Ha HEOOXOJUMOCTh PYKOBOJICTBOBATHCS MPUHIIUIIAMU B OOYUYEHHH, HO pac-
KPBUI CYIIIHOCTh ATUX MPUHIUIIOB:

1. IlpyHIUN CO3HATENIBHOCTH U AKTHBHOCTH. [ JTaBHBIM YCJIOBHEM YCIIEIIHO-
ro 00y4eHus SBJsIETCS MOHUMAHUE CYIIIHOCTU MPEAMETOB U siBieHuil: «IIpaBuiibHO
o0y4JaTh IOHOIIECTBO — 3TO HE 3HAYMUT BOMBATH B I'OJIOBBI COOPaHHYIO U3 aBTOPOB
CMECh CJIOB, (ppa3, U3peUeHU, MHEHH, a 3TO 3HAYUT — PACKPBIBATh CIIOCOOHOCTh
MOHUMATh BEIIW, YTOOBI UMEHHO U3 3TOM CIOCOOHOCTH, TOYHO U3 dKUBOT'O MCTOU-
HUKA, OTEKIIU py4YeiKu (3HAHUS)».

3my 803MOJCHOCMb Oaem HauepmamelbHasx ceomempus: 01 peuienun 10601 2eomem-

puyecKoul 3adayu mpedyemca Co3HameabHoe NOHUMAHUE YC108UA U COOCMBEHHBIX Oelicm-
6uil, ymo mpeodyem u pazeueaem AKMUGHOCHb.

2. IlpuHUUN HATJSAHOCTH. DTOT MPHUHIUII MPENANojaracT ycBOEHHE O0Y-
YAIONMUMHKCS 3HAHUW MYTEeM HEMOCPEJACTBEHHBIX HAOJIOCHUM 3a MpeaMeTaMu U
apiaeHusiMu. Harasanocts KoMeHCKHH cYHMTAaeT 30J10ThIM NMPABHJIOM 00y4e-
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Hust. {1 ocymectBieHus: HarisgHocTu KomeHckui cuuTain HeOOXOIUMBIM HC-
I10JIB30BAaTh:

e peEaJbHBIC MPEIMETHI U HETIOCPEICTBEHHOE HAOJIIOJICHNE HaJl HUMU;

e KOIJa 3TO HEBO3MOXKHO, MOJIEIN U KOITHIO IPEIMETA,

e KapTHUHKHU KaK M300pakKeHUe MpeIMeTa WIH SIBJICHUS.

B nauepmamenvnoii 2eomempuu 3a0auu umerom Zpauyueckyro ocHogy.

3. IIpUHIMII MOCTENEHHOCTH U CUCTEMATHYHOCTH 3HAHM M.

o JlomxkeH OBITh YCTAaHOBJIEH TOYHBIN MOPSAIOK OOy4EeHHsS BO BPEMEHHU, IIO-
CKOJIBKY «IIOPAOOK — AYyIIa BCETO».

o OOyueHHe JOMKHO COOTBETCTBOBATh YPOBHIO 3HAHHWU YyYalllUXCS U UYTOOBI
«BCSI COBOKYITHOCTh Y4Y€OHBIX 3aHSATHUN JOJKHA OBITH TIHIATEIBLHO pa3liefieHa Ha
KJIaCChbI».

. MaTepI/IaJI HOJDKCH HN3Yy4YaTbCA «IIOCJICAOBATCIIBHO C HaYdajla U JO 3aBCpUIC-
HUS.

o «llopkpemnsaTs BcE OCHOBAHUS pa3yma — 3TO 3HAYUT BCEMY YUMUTh, YKa3bl-
Basi Ha IPUYMHBI, T.€. HE TOJIBKO MOKa3bIBATh, KAKUM 00pa30M YTO-THOO MPOUCXO-
JIUT, HO TaK)XKe MOKa3bIBaTh, IOYEMY OHO HE MOXET ObITh MHaue. Beab 3HATH 4TO-
HUOYAb — ATO 3HAYUT HA3BIBATH BEIllb B IPUUMHHOMN CBSI3UY.

Ha éce smu 3anpocaslt 6ﬂecmﬂme omeeuaem HauepmamelbHAA ceomempus.

® MOUHBIL NOPAOOK 00YUeHUsl 80 8peMeHU — Ol «Nepesapusanusy (yceoenust) noyueH-

HOU NOpYUU 3HAHULL mpebyemcs 8pemMs — He PeKOMEHOYemcs eHceOHe8HO 0asamb HOBYIO MeMy
UNU CAUUKOM OOLULOL 00beM YueOHo20 Mamepuand..

P.S. bownw. IlepeéoknaccHuKky npenooasamesib My3blKAabHOU WIKOJIbl 00BACHAEmM meope-
mu4ecKuii Mamepuan no My3vlKanvhou zpamome. Q0vacHaem 007120 CAOHCHBLIL MAmMepuall.
Yepe3 npooonrcumenvHovlii RPOMENHCYnOK 6PEMEHU, YUEHUK C WUPOKO PACKPLIMbIMU 211430~
MU 2060pum YOUGIEeHHO yuumento: «A 6 mensa 601vuie He NOMEUJACMCA. . . ).

o (ObyyeHue 6 HAYEPMAMENbHOU 2€0OMEeMPUU NPOXOOUM CMpo2o0 OMm NPOCMO20 — K
CIIOJHCHOMY, npudem 00 NOJHO20 NOHUMAHUS CYMU MeMbl, 8 IMOM Clyyae J1e2Ko U NPO4YHO 3aNo-
MUHAEMCSL U3y4aeMblil Mamepua.

® B nauepmamenvHou ceomempuu HeobXo00UMO 0meeuanmsv Hd 8Ce BONPOCHI Y4EHUKOS, UHO-
20a 80NPOCOM HA BONPOC, UCNONL3YSL NPABUNO: NO 08YM NPOEKYUIM MOUKU 8 8Ce20d MONCHO NO-
Cmpoums mpemuio npoeKyuio.

4. TlpyHUMN ynpaKHEeHUH M MPOYHOro OBJIAJEHNS] 3HAHUS M HABBIKAMH
CBSI3aH ¢ MaMsAThIO. Jlerdye 3ammoMuHAETCS TOT MaTepral, KOTOPhIN MOHATEH.

o «YTpaXHEHUS MaMAITH JOJDKHBI TPAKTUKOBATHCS OECIIPEPHIBHOY.

o «OCHOBaTEIBLHO BHEIPSETCS B YM TOJBKO TO, YTO XOPOIIO MOHSTHO M TIIA-
TEJIBHO 3aKPEIICHO MaMSThIO».

Hauepmamenvhyio 2eomempuio Mo)3cHO 0CE60UNb MOIbKO 6 MOM cayuae,
eciu nonamua ee oopasnasn ocnosa. Ilpuuem namams yemko u 007120 oeprcum
oopasul.

[lepuon n3ydyeHuss HauepTaTEIbHON T€OMETPUHU Ba)KEH, TaK KaK IIKOJIbHUKHU U
CTYJICHTHI IJIABHO «BXOJAT» B Ipolecc oOyueHus. B mamsiTu ocraercs TO, YTO
XOPOIIIO MOHATHO.

Xo4y MoOJeJUTHCSI CBOMM MeAarori4ecKuM ONbITOM. byaydn yuutenem
YepueHHs B TUMHA3UH, €II€ TIPHU JBYXYACOBOH MpOrpaMme MO YEePUYCHHUIO, CKOP-
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peKTHpoBasia mporpaMmy B 8-9 Kiaccax TakuM 00pa3oM, YTOOBI UMETh BO3MOXK-
HOCTb YCJIOKHUTh y4eOHBIN MaTepuall CpeJcTBaMH HauepTaTeNIbHOW I'€OMETPHUHU.
OcHoBa 0OCHOB — MPSAIMOYTOJIbHOE TpoenupoBanue. Ho 3meck pabotaet MyapocTh:
«Henb3s HayYuTh, MOKHO TOJBKO HAay4UThCsS». I[loaTOMyY HIKOJBHHKaM HEOOXO-
IUMO OOBSICHUTH YETKO U JOCTYITHO, 3a4€M UM HYXHO TO, YTO OyAy OOBICHSTH, a
UM KeJaTeNIbHO MPUHSTH OT MEHS UH(OpMAaIIHIO.

[lo pe3ynpTaTaM Ka)KJq0ro 3aHATHS Jeialla aHaIu3:

® HHTEPECHO JIM UIKOJIbHUKAM;

® XOpOIIO JH 00yYaroIuecs: OpUEHTUPYIOTCS B TEME;

® HACKOJIbKO UMEETCS MPOTPECC B PA3BUTHUH NMPOCTPAHCTBEHHOT'O MBIIIICHHUS;

e o01Iee pa3BUTHE YUCHUKA.

B utore ormeueHo:

® T[IOBBIIICHHE KaYeCTBA 3HAHUI 00y4alOIIUXCS;

® [OBBICHJIACH AKTUBHOCTH B 00YUYEHUU;

® yuuTeNd MaTEMAaTUKH OTMETWJIM, YTO YYEHHUKH Jy4lle CTajdl OPUEHTUPO-
BaTbCs B TEOMETPHH;

® YBEJIMYUIIOCH KOJUYECTBO BBIITYCKHUKOB, KOTOPBIC MOCTYNHWJIA B TEXHHUYE-
ckue BY3bI.

TeMLI, CHOCOﬁCTByIOIIlI’Ie PAa3BUTHUIO MIPOCTPAHCTBCHHOI'0 MBIINIJICHUA IIKOJIbHUKOB:

5 knace.  «3aHHMATeJIbHOE YepUeHHey.

[Ipoexunu TOYKM B peanbHOM KOHCTPYKLIHH.

Korpaa npsimas nunus «apeBpaiaercs» B Touky. OnbIT ¢ aBepbio. PaccMoTpenue cioco0oB
npoekiuid. CriocoObl MOCTPOCHUSI YEPTEKEH.

JIya ompenensier nmpoekiuto. ['paduyeckoe otoopakenne napopmanun. MoaenupoBaHue
TPEXTPaHHOTO YIJIa, OJy4yeHHe U300pakeHN ! Ha MIIOCKOCTH.

O6beM u Touka. Touku Ha MOBEpXHOCTH IpeamMera. [Ipoekius TOuku B peaabHOU KOHCTPYK-
uuu. [lonoxkenue oTpeska U IIOCKOCTU B MPOCTpaHCTBE. ['eomeTpruyeckue Tena U TOYKU Ha
UX TOBEPXHOCTH.

Pa3BepTku npoCTENIINX F€OMETPUYECKHX TEIL.

MopennpoBaHre reOMETPUYECKOIO TeJIa IO pa3BEPTKE.

O npenmerax, UMEIOIIMX IUIOCKUE CPe/bl. 3araJlouHbIe MPOEKIUU IPOCTHIX TEIL.

Jloruka B yepueHnu. PemeHne 3aHMMaTeNbHBIX 3aa4.

6 kaacce. «I'eomMeTpuYecKHe MOCTPOCHHUSD

3ameuamenvnvie Kpugvie:

Conpspxenus. LlupkynspHelie KpuBble (OBaJl, OBOUJ, 3aBUTOK). JIekaabHbIe KpUBbIE (3BOJIBBEH-
Ta OKPY)KHOCTH, ciipaib ApxuMmena, aiiuic cunycousa). [locrpoenue yeprexa niaockoi ae-
tanu (npokianka). Iloctpoenue ueprexa Basbl.

7 kiaacce. «HKeHepHasi rpauKa»

ITnockocms 6 npocmpancmee:

[IpoeunpoBanue TOUkH U NpsAMoil TuHUM. M300paxeHne MiI0CKOCTH Ha KOMIUIEKCHOM YepTe-
xe. OrnpeneneHre HaTypajJbHON BETMYMHBI OTpe3Ka MPsIMON JIMHUK U IUI0CKOH ¢urypsl. [lo-
JIO’)KEHHUE OTPE3Ka U IUVIOCKOCTH B IIPOCTPAHCTBE.

«00vem u moukay.

I'eomerpuueckue Tena U TOYKM HAa UX MOBEPXHOCTAX. 3araJo4yHble MPOEKIUU MPOCTHIX TEIl.
[IpeameTsl HMENME INIOCKUE CPE3BL.

8 kinacc. «Touka, npsAMas, NJI0CKOCTh HA KOMILIEKCHOM YepTexKe)
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Touka. lIpamas. [Llnockocme.

ITocTpoeHne KOMIJIEKCHBIX YepTeKell TOUKH, 0Tpe3Ka NPSIMOi JINHUHU, TPeyroJibHUKA.
Caenbl npsiMoii. Onpeaesienue cjie0B NPSAMOi TUHUU.

IlocTpoenue HarJsiAHOT0 M300paKeHUs IJIOCKOI (PUTypPHI CJI0KHON KOH(PUTypalMu.
Omnpenesienue HATYPAJIbLHON BeJMYMHBI OTPe3Ka NMPAMOI TMHUHU H IJIOCKOH (PUIypbl
(TpeyroabHuka). OnpeaesieHre B3aUMHOI0 M0JIOKeHUsI PAMBIX M IJIOCKOCTEH.
®ponTauab. ['opuszonTaas. B3aumHoe noJio:keHue npsiMmoi U MJIOCKOCTH.

B3aumHoe nmosoxeHue oTpeskoB. B3anMHoe mosoxkeHne IByX IVIOCKOCTEI.

9 kJaacc. «HOBerHOCTH, TEJaa, MOJACIH U CEKYIIasl IJIOCKOCTD)).

Ilepeceuenue zeomempuueckozo mena niaoCKOCMvio:

KomMmmekcHblii yepTex yceueHHOTo Tela (IpUu3Mbl, MUpaMubl, HUIKHIPA, KOHYCA).

3agaHue: HAWTH HATYPAJbHYIO BEIMYHHY (PUIYypbl CEYEHHUS METOAOM MapajielbHOro Imepe-
MEUIEHHS UM METOJIOM BpallleHHUS;

MOCTPOUTH AKCOHOMETPUYECKYIO MPOEKIUIO YCEUEHHOTO TEa;

MIOCTPOUTH Pa3BEPTKY MOBEPXHOCTH YCEUEHHOTO Tea;

U3rOTOBUTH OOBEMHYIO MOJIEJIb YCEYEHHOTO TEJIa [0 pa3BEPTKE.

I'pynna zeomempuueckux me:.

3anpanue.

[TocTpouTs B TpexX NPOEKUUAX IPYIITY TEOMETPUYECKHX TEJI 110 B3AUMHOMY PaCIIOJIOKEHHUIO,
JAHHOMY Ha TOPU30HTAJILHON ITPOEKIUH.

[TocTponuTh AKCOHOMETPHUUYECKYIO MTPOEKIIUIO TPYIIIBI FEOMETPUYECKUX TEI.

[TocTpouTh B TpEX MPOSKIHUIX TEOMETPUUICCKHUE TeIa,;

HaﬁTH HpOCKHI/H/I TOYCK, pacnonomeHme Ha HOBerHOCTHX TEJI,

HOCTpOI/ITB aKCOHOMeTquGCKHG HpO@KHI/II/I FCOMeTpI/I‘ICCKI/IX TCII,

10 kiacc. B3auMHoe nepeceyeHue MOBEPXHOCTENH reOMETPUYECKHUX JABYX TeJl.

[TocTpoenue uepTexa B3aNMHOIO IEPECEUEHUs Tel: ABE IPU3MBI, IBa LIWJIMH]IPA, 1Ba KOHYCA,
IIpU3Ma U WHJINH]P, IpU3Ma U KOHYC.

11 kiace. KoMiiiekcHbIe YepTeKd MOJIbIX MOJIesIel, yCeYeHHBIX MJIOCKOCTBHIO.

Komnnexcuvie uepmesicu nonvix mooenei, yceueHHbIX NA1OCKOCHEll.

3ananmue.

[TocTpouTh B Tpex MPOEKLHUAX YEPTEK MOJIOH KOMOMHUPOBAHHONW MOJEIH, YCEUEHHOM IuIOC-
KOCTBIO.

Haiitu HatypanbHyl0 BETUYMHY (PUTYyphl CEYEHHs] METOJOM MapaieIbHOro INepeMelIeHHs
WM METOJO0M BpallleHUs;

[TocTpouTh AKCOHOMETPUYECKYIO MPOEKIUIO YCEUEHHOW KOMOMHHPOBAHHON MOJION MOJEIH.

[Ipennaraemslii MaTepuan anpoOMPOBaH B TEUEHHE BYX JECCITKOB JIET.
ExMHCTBEeHHBIM KpHUTEpHeM NPABHWJIBHOCTH AEATEJbHOCTH TOH WJIM HUHOH
(opmMbI 00yYeHUsT MOXKET BBICTYNIATh JIMIIb KA4€CTBO 3HAHUI BBINIYCKHUKOB
LIKOJIBI.

BUBJIUOTIPAOUYECKHNI CIIMCOK

1. INoaroroBka umxenepoB B Poccuu. Pexum pocryma: finnotes.com/training-engineers-
russia.html ([lata o6pamenus: 02.06.2015).

2. Ot yueHuka 1o akajgemuka. Pexxum mocrtyma: http://www.people.su/76128 ([lata o6pa-
menus: 02.06.2015).

3. l'opoxos B.I'., Po3un B.M. Beenenue B punocoduro rexuuku. M.. «Mudna-M», 1998r.
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VIIK 378.016:514.18
AKTHUBUM3ALUA IOBHABATEJIBHOU JEATEJIBHOCTH
CTYJAEHTOB ITPU OBYUEHVHA HAYEPTATEJBHOU TEOMETPUNA

[Ipouenko O.B. ct. npenogasarens kadenpsr UI'CuM
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Onucanvl npuemsl akmuesayuu y’{€6HO—n03Ha6(1m€JleOIZ oessmenbHoCmu cmydeHmoe.

Kniouesvie cnosa: obyuenue, akmusuzayus, momusayus, npooiema, camoodyuenue, 63au-
Moobyuenue.

B nacrosiiiee BpeMsi 00JbIIO€ 3HAUYEHHUE MPUOOPETAET IMOBBIINICHUE KauecTBa
MOJATOTOBKM BBITYCKHUKOB BBICHIMX YYEOHBIX 3aBEJICHUN, MOITOMY HEOOXOJIUMO
BbIOMpaTh Hanbonee rGHeKTUBHBIE MyTH 00y4YeHMs, BBISBISATH BHYTPEHHUE pe3ep-
BbI IO3HABATEIBHON JEATEIBHOCTH CTYyIeHTOB. HaueprarenbHas reoMeTpus siBJsi-
eTcsi Hanbosee CIOKHOM M TPYAHOM ISl MOHMMAaHUS JUCUUIUIMHOM W, Clie0Ba-
TEJIbHO, HEOOXOIMMO aKTUBH3UPOBATH CIIOCOOBI YMCTBEHHOM IEATEIBHOCTHU CTY-
JICHTOB, HalpaBJIEHHbIE HAa €€ U3yUYEHHE.

B nmenarornueckoil MpakTHUKE HMCHOJIB3YIOTCS PAa3IMYHbIE MYyTH AKTHBU3ALMU
MO3HABATENLHOMN JI€SITEIbHOCTH, CPEU HUX — pa3HooOpasue MpueMoB, METOJIOB U
CpelICTB OOydYeHHUs, KOTOPbIE CTHUMYJIUPYIOT aKTUBHOCTb M CaMOCTOSITEIBHOCTH
yuamuxcs. [Ipu BbiOOpe METO0B 00yueHHUsS HEOOXOAMMO CTPEMHUTCS K MPOIYK-
TUBHOMY pe3yibTaTy, KOTJla OT ydyallerocsi Tpedyercs He TOJIbKO MOHATh, 3alI0M-
HUTbH U BOCIIPOU3BECTHU MOJYyUYEHHbIE 3HAHUSA, HO YMETh UMM ONEPUPOBATH U MPH-
MEHATb B MPAKTUYECKOW JeATeNbHOCTH. YeM aKkTUBHee NpOTeKaeT Y4eOHO-
MO3HABATEbHBIN NPOLIECC, TEM MPOAYKTUBHEE €ro pe3ynbTaT. AKTUBU3AIUSA yueO-
HO-TI03HABATEJILHON JAESTENBHOCTU JOCTUTAETCS, IPEXK/IE BCEro, 3a CUET IMOBBIIIE-
HUS y4eOHOM MOTHBamuu. MOTHBAIMS SBISICTCS TJAaBHOW JBWKYIIEH CHIIOM
B [OBEJICHUH U JIeATEeIIbHOCTH Oyayiiero npodeccuonana. Heobxoaumo 3auntepe-
COBaTh CTYJEHTOB MPEAMETOM, MOKa3aTh WM BO3MOXKHOCTh NMPUMEHEHUS MOJIy-
YeHHBIX 3HAHUH Ha npakTuke. Hanpumep, npu n3yyeHUn NpsaMon JIMHUHU, TTEPIICH-
JTUKYJISPHON TUIOCKOCTH, MEpe]l CTYACHTAMU CTaBUTCS KOHKpPETHas 3ajada BepTHU-
KaJIbHOM YCTaHOBKHM cTo0Ji0a s 3a00pa. OHAKO MHTEpEC K U3y4aeMOMYy MpeMe-
Ty 00yCIIOBJIEH HE TOJIbKO MPO(ECCHOHATBHOCTBIO MPENOIHECEHUs Y4eOHOro Ma-
Tepuasia, HO W JWYHBIMM  KadecTBamMu rmenarora. Ilemaror, cepbe3HO
Y OTBETCTBEHHO BBIMOJIHSIOMIMNA CBOIO palOTy, BBLACPKUBAIOMIMKA TpaduK KOH-
CyJbTallui, CAEP>KUBAIOIINI CBOM OOellaHusi, 0 TOCTOUHCTBY OLIEHUBAETCA CTY-
JCHTaMHU U 3TO TaK)Ke MOBBIIIAET UX MOTHUBALMIO. A MOTHUBALUSA — 3TO OJMH W3
HanOosee 3PHEeKTUBHBIX CIOCOOOB YIYUIIUTh MPOLECC U Pe3yabTaThl 00yUYEHUS.
CryzneHT OXOTHee U cMeliee BKIIIOYAeTCsl B IMPOLEcC 00ydeHus, eciid oJo0psaTh U
non0aapuBaTh ero. Kaxaplil yenoBek X04eT, YTo Obl €ro TOUKY 3pEeHHs IPUHUMA-
JY BO BHHUMAaHHE, MO3TOMY YKpEILJICHUE YBEPEHHOCTH CTYJEHTa B €ro COOCTBEH-
HBIX CHJIaX - 0JiHa U3 3 PEeKTUBHBIX POPM MOTHUBAITUH.
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JIJIsi akTUBHM3AIlMY TIO3HABATEIBLHOW JACATEIBHOCTH TPUMEHSCTCS MPOOJIEMHOES
oOydyenue. CMBICT MPOOJIEMHOTO OOYYEHHUS MOXKHO OOBSICHUTH KaK MOCTAHOBKY
npernoaaBareneM y4eOHO-IPOOIEMHON 3aJaud, B MPOIECCE PEIIeHUS KOTOPOi
CTYJICHTBI OBJIAJICBAIOT HOBBIMHU 3HAHUSMH, B PE3YJIbTATEC YETO IPOUCXOIUT OBJIa-
JeHue Mpo(eCCHOHAILHBIMU 3HAHUSAMH, HaBBIKAMU U YMCHHSIMHU U Pa3BUTUE MBIC-
JUTEIBHBIX CTIOCOOHOCTEH. BO3MOKHBI (hOpPMBI OpraHU3aIMKA 00yUEHUS

— TpoOJIEeMHOE HM3JIOKEHHE, KOTJla TperojaBaTeslb CTaBUT MPOOIeMy U caMm
pelaer ee;

— COBMECTHOE 00y4YeHUE, TP KOTOPOM IPEroaaBaTesb CTAaBUT MPOOIeMy, HO
pelleHne JOCTUTAeTCs COBMECTHO CO CTYJCHTAMH.

B nepBoM cityyae CTYIEHTHI MOJY4YalOT TOTOBOE 3HAHHE, BO BTOPOM — BEIYT
AKTUBHYIO CAMOCTOSITEIBHYIO JACATEIBHOCTD 10 (DOPMUPOBAHUIO HOBBIX 3HAHHM C
MOMOIIBI0 TIpernoaaBaTesis. Hampumep, npu oObsicHeHMH TeMbl «Todka Ha TIoO-
BEPXHOCTH», paccMaTpuBas MHPAMHUIY, MOKHO TOKa3aTh, KaK HAWTH TPOCKIIHIO
TOUKH, JIeXalleld Ha pedpe mupaMujabl, 3aTeM, Haxojslieics Ha pedpe, coBma-
JAIOIIEM C JTMHHUCH CBSI3W M MOTPOCUTH ONPEACIIUTD TOJI0KCHHUE MTPOCKITUN TOYKH,
PacIoyIOKCHHOW Ha TPaHM MPU3MBI. XOopomuid 3Q(eKT Mpu U3ydeHUH HOBOTO Ma-
Tepuana JaeT W JEMOHCTPAIHs Ha JOCKE YepTeka ¢ 3alUIaHUPOBAHHON OITHOKOM.
Takum oOpa3om, CTYACHTBI B pe3ysibTaTe COOCTBEHHOW aKTUBHOW IO3HABaTElIb-
HOM JIeITeTbHOCTH OOPETYT HOBBIC 3HAHUSI.

OdeHb Ba)KHO, YTOOBI YUCOHO-TIO3HABATEIIbHAS JICSITCIILHOCTD YYAIIUXCsl HOCH-
Jla TBOPYECKHH, TOMCKOBBIM XapakTtep. Bkirouas B ce0s 3JEMEHTHI aHAIHM3a U
00001IeH s, TPOIIeCC U3YUCHUS MPOOIEMBbl IPUOOPETACT MCCIETOBATENBCKII Xa-
paxkTep, UTO SIBJSETCS BaKHBIM IPHUHIIMIIOM aKTUBU3AIMH Y4eOHO-TTO3HABATECIBHON
ACSTeNFHOCTH. AKTHBH3AIMS yU4eOHOTO Mmporecca TpeOyeT HCIOIb30BaHU MeXa-
HU3Ma camooOyueHuss. OCHOBOM caMOOOyUCHUS SIBISIETCS CaMOCTOSITeNIbHas pado-
ta. IlpemogaBaTenb MOMDKEH CTAaTh OPraHU3aTOPOM CaMOCTOSITENILHON ydueOHOM
JCSATEIBPHOCTH CTYJICHTOB, U B paMKaX ayJAWTOPHBIX 3aHATHH, W BHE HX, TaK KaK
3HAHMSI, TIOJYYCHHBIC IyTEM COOCTBEHHOTO HAINPSDIKEHUS YCHIIUH, UMCIOT OOJIb-
Y0 TMO3HABATCIIbHYIO IIEHHOCTh. [Ipy opraHu3anuu caMOoOOYYECHHS BO3MOKHO
WCIIONB30BaTh TPYIIIOBOE OOyUeHUE, OCHOBBIBAIOIIEECS HAa PAa3HOCTH TEOpETHYE-
CKOH W TIPaKTUYECKOHN MOATOTOBICHHOCTH CTYIeHTOB. OHO 3aK/IF0YaeTCs B OOMEHE
M3y4YeHHOU MH(]OpMaIueld, B COBMECTHOH OTpa0OTKE YMCHHI M HaBHIKOB, B3aHM-
HOM TPOBEpKE MPOYHOCTH YCBOCHUS. [Ipy MCIOIBb30BaHUM B3aMMOOOYUYEHHUS CTY-
JICHT UCIIOJIHSAET POJIb MPEMoJaBaTesisi U OBJIaJIeBaCT YMCHHUSIMH: TPAaMOTHO H3Jia-
raTb Matepuaj, CIyIIaTh U CTAaBHTh BOIPOCHI, MIPOBOIUTH oOcyxaeHue. Hampu-
Mep, €CJIU Tepe] CTYJICHTOM IMOCTaBUTh 11eIb OOBSICHUTH PEIICHHUE 33]1a4l CBOEMY
TOBAPHIILY, TO PE3YIBTATOM ITOW JACSITETLHOCTH OYAET MOTydeHUE ONPEICICHHBIX
3HAaHWHA BTOPHIM CTYJIEHTOM W BBISBICHHE HEIOCTATOYHO MPOPaOOTAaHHOTO MaTe-
puana mepBbiM. llenb u3ydenus mucuuruimebl «HadepraTenbHas reoMeTpus» B
Pa3BHUTHH y CTYJICHTOB MBIIIJICHUS, ITAMATH U BOOOpaKeHHsI. DTO TpeOyeT mpuMe-
HEHUs aKTUBHBIX METOJIOB OOY4YEHUS, KOTOPHIC JTOJDKHBI YYHUTHIBATH WHJIUBHIY-
aJIbHbIE OCOOCHHOCTH Ka)KJIOTO OOYYAarOIIerocs W JaBaTh BO3MOXKHOCTH KaXKIOMY
CTYJICHTY MOT peaJIu30BaTh CBOU MOTCHITUATBHBIC BOZMOKHOCTH.
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VIIK 004.921
CO3JIAHUME U PEJIAKTUPOBAHHUE TABJIUI[ B AUTOCAD

Crenanosa U.E., nonent kadenpst UI'CuM
Bosrorpaackuii rocyaapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

IIpusedenvl ocnosHvie ceedeHus 0 binoiHeHuu maoauy 6 epaguyeckom naxeme AutoCAD.

Knrouesvie cnosa: mabauywl, auelxu, pedakmuposanue mexkcma.

Tabnuma npeacrapnsieT co00i MPAMOYTOIBHYIO CTPYKTYPY SU€eK, B KOTOPBIX
COJIEpKaTCsl TEKCTOBbIE OOBEKTHI WK OJI0KK. Ha nucrax Habopa deprexeil MOTyT
COJIEPKAThCS TaOMUIBI cCaMON pa3audHON (HOpMBI. B apXuTeKType M CTPOUTENbCT-
BE€ TaOJIMIIBI YaCTO OTHOCATCS K CIIeMU(UKAIIM U coAepx)aT HHPOPMAIUIO O Ma-
Tepuanax, HeOOXOAUMBIX JJIsI BO3BEACHHsI MMPOCKTUPYEMOTO 31aHus. B oOpadaTsi-
BaIOIICH MPOMBIIIJICHHOCTH TaOJIUIBI YaCTO HMCIOIB3YIOTCS KaK MEpPeYyHH Mare-
puanoB. OOBEKT TaOIHUIIBI CO3/IaeT TaOIUITy JI000T0 pa3Mepa C pa3IndHbBIM Ha3Ha-
YeHHEM, B TOM YHCIIe JJIs IEPEUHs WIN yKa3aTelst K Habopy JTUCTOB YEPTEKEH.

JlanHble B TabJMIle OPraHU30BaHBI MO CTPOKaM U cTosiOnaM. OObEeKT-Ta0IuIly
MOJKHO CO37aTh HA OCHOBE IyCTOW TaOMMWIBI WM CTHIS TaOiui. MOXHO Takke
CBs3aTh TAOJMIy C JIaHHBIMU B 3JIeKTpoHHOM Tabmuie Microsoft Excel. Ilocne
CO3/1aHusl TaOIUIIBI TIOJIH30BATENb MOXKET YKa3aTh C MOMOIIBIO MBIIIN JIFOOYIO JH-
HUIO CETKU TaOJUIIGI JUIS €€ BBIJACICHHUS U U3MEHEHUS MOMOIIBI0 HaUTphl ""CBO¥-
cTBa" WM pydek. IIpy M3MEHEHHWH BBICOTHI WM IIUPUHBI TAOJHIBI (PaKTHUECKH
M3MEHSETCS TOJIBKO CTPOKa WJIM CTOJIOCI] PsIIOM C BBIOpaHHOUM pyukoil. OOrmias
BHICOTA WJIM IMUPHHA TaOIUIBI OCTAETCS HEM3MEHHOW. UTOOBI M3MEHUTH pa3Mep
TaOJUIBI B COOTBETCTBUH C Pa3MEPOM PEIaKTUPYEMOM CTPOKU WM CTOJNOMA, HYX-
HO UCIOJI30BaTh PYUKY CTOIONA Mpu HaxkaTou kiaBuie Ctrl.

Tabnumy ¢ 6ombpIMM 00BEMOM JTAaHHBIX MOKHO pa3OMTh HA OCHOBHOW W JO-
noJHUTENbHbIe (pparMenThl. C MOMOIIBI0 PyUYeK pa3pbiBa TaOIHUIIBI, PACIIONIOKEH-
HBIX BHU3Y TaOJUIIBI, MOXXHO Pa3MECTHTh TaOJHUIy B HECKOJIBKUX CTOJOIAxX dep-
TEXa, a TAaKXKE BBITIONHATH Pa3IMYHbBIC OTEPAllii C paHee CO3JaHHBIMU YaCTIMU
Tabnuiel. [t BRIIEICHUS SUEHKN YKaXXKUTe TOUKY BHYTpH Hee. Ha cepennHe kax-
JIOM TPaHUIIbI TYCHKH MOSBISAETCS pydKka. [ mepeMenieHrs BEIOpaHHBIX JTaHHBIX
B JIPYT'YIO STYCHKY IICIKHUTE BHYTPH 3TOH siuciku. C MOMOIIBIO PyYEeK MOMKHO H3-
MEHHUTh IIMPUHY W BBICOTY SYCHKH W, COOTBETCTBCHHO, IIIMPUHY HM BBICOTY €€
cTonbua u cTpoku. Jns penakTHpoBaHUs TEKCTa B SUYCHKE BBIOCpHUTE SUCHKY M
BBITIOJTHATE JBOWHOMN IIETYOK. Takke MOXKHO HadaTh BBOJI TEKCTa B BBIICICHHON
sTYeiiKe ISl 3aMEHBI TEKYIIETO COACPKUMOTO.

J7is BBIIETICHUSI HECKOJIBKUX STYEEK CIIeyeT BBIOpaTh MEPBYIO U3 sSUECK, a 3a-
TEM, MPHU HAXKATOW KHOIKE MBIIIH, TPOBECTH KYPCOPOM IO OCTaJIbHBIM SYCHKAM.
Ecnu, HaxaB knaBuiry Shift, mociaenoBaTenbHO MIENKHYTh BHYTPH ABYX SU€EK, TO
BMECTE C YKa3aHHBIMH su€ikaMu OyAyT BBIOpaHBI TaKkKe BCE SUCHKH, PacIoio-
KCHHBIC MKy HUMH. ECITH MIENKHYTh BHYTPHU SYCHKH TaOIHIIBI, KOT/Ia BKIIOUEHA
JIieHTa, OTOOpa)kaeTCs KOHTEKCTHas BKJajka JieHThl "Tabnuma". Eciu jieHTa BBI-
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KJIIOUeHa, oToOpaxkaercs nanenpb "Tabnuma". C ee MOMOIIBI0 MOXKHO BBITIOJTHUTD
CIIEIYIOIME ICUCTBHUS

1. BcraBka u ynaneHue CTpoK U CTOJIOLIOB
. O0bennHEeHNE U OTMEHA O0OBEIMHEHUS TUEEK
. COOTBETCTBUE CTUIIEH AYEEK
. I3aMeHeHune BHENTHETO BU/Ia TPAHULL STYeeK
. Ismenenue ¢popmarta u BbIpaBHUBAHUS JTAHHBIX
. biokupoBka 1 pa3z010K1UpOBKa peJaKTUPOBAHUS IS STUEEK
. BctaBka 6110k0B, nosiel u popmyn
. Co3nanue u pejakTUpOBaHKUE CTUJIEH SUEeK

. CBsi3pIBaHME TAOJMIIBI C BHEITHUMU JAHHBIMH.

Ecnu BhIOpaTh siUeiiky W HIENKHYTh Ha HEW MpaBOM KHOMKOM MBIIIH, 0ToOpa-
’KAETCSI KOHTEKCTHOE MEHIO, C MOMOIIbI0 KOTOPOTO MOKHO BCTaBJSATh U YJAJISATh
CTPOKHU U CTOJOIBI, O0BEAUHITH CMEKHBIE STMEMKU U BHOCUTD JPYTUe U3MEHEHHUS.
[Ipy HanMuMK BHIOPAHHBIX SYEEK MOXKHO MOBTOPUTH MOCIEAHIOI ONEPALNIO C MO-
Motbto koMOuHanuu knasuin Ctrl+Y. Ipu ucnonszoBanun komOuHauu Ctrl+Y
JUIsL TIOBTOpPA TMOCJIETHEN ONepaluyd MOBTOPSIIOTCS TOJBKO ONEpAlUU, BHITIOJHEH-
HbI€ C TIOMOIIbIO KOHTEKCTHBIX MEHIO, KOHTEKCTHOM BKJIAAKu JeHThl "Tabmuna"
win nanenu "Tabnuua". [Ipu qoGaBneHun TaOIUIBI B HHCTPYMEHTAIbHYIO MaUT-
Py, CBOMCTBa TabJULbI (HApUMEp, €€ CTUIIb U YHUCIIO CTPOK M CTOJIOILIOB) U Mepe-
OTIpeJIeIeHHs] CBOMCTB siueeK (Harpumep, A BhIpaBHUBAHUS M Beca JIMHUW Tpa-
HUII) COXPaHSIOTCS B OMUCAaHUU MHCTPYMEHTA. B ompeneneHUn MHCTpYMEHTa CO-
JEPKUTCS TaKXKe TEKCT, JaHHbIe OJIOKOB U MapaMeTpbl opMaTa CUMBOJIOB.

[To ymomuanuio OyKBBI CTOJIOIIA U HOMEpPA CTPOK OTOOpa)KarOTCs B KOHTEKCT-
HOM pellaKTope IpH BbIOOpe siueilku s peaaktupoBanusi. C MOMOIIBIO CUCTEM-
Hoii nepemeHHoil TABLEINDICATOR MOXHO BKIIOYUTH WJIM OTKIIOYUTH 3TOT
pexuM oToOpaxeHus. J{Jisi ycTaHOBKM HOBOIO 11BeTa (hOHA HY>KHO BBIJIETUTH Ta0-
JIUILY, HAKATh MPaBYIO KHONKY MBIIIN U B KOHTEKCTHOM MeHIO BbiOpaTh "L{BeT un-
nukaropa tabmunel". 1BeT, pasmep, CTHIIb TEKCTa U LIBET CTPOKH YKa3aHbl B Ha-
CTpOMKax 3aroJIOBKOB CTOJIOIIOB B TEKYILEM CTUJIE TaOIUIIbI.

[Ipouenypa co3nanus MHCTPYMEHTA Ha OCHOBE Ta0JIUIIBI HA TEKYILEM YEPTEKe:

1. Boibepute TabauIly Ha TEKYIIEM YEepPTEXKeE.

2. C noMouIpIo MpaBoil KHOMKHM MBIIIU TEPeTaluTe Tabuuily Ha NadUuTpy WH-
CTPYMEHTOB M, HE OTIYCKasi KHOIKU MbIIIU, HABEIUTE KypCcop HAa TO MECTO Ha Ta-
JUTPE UHCTPYMEHTOB, B KOTOPOE TpeOyeTcs MOMECTUTh MHCTPYMEHT. JlJis mepexo-
Jla Ha JAPYTYIO BKIAJKY YIEp)KUBaiTe Kypcop MbIIIM Ha TpeOyemMoil BKJIaJIKe B Te-
YeHHe HECKOJbKUX CeKyH[J. YUepHas NUHUS HA MaJUTPE YKa3blBaeT BO3MOKHOE
pacnoiokeHHe UHCTPYMEHTA.

3. OTnycTUTE KHONKY MBIIIH.

Bce mapamerpsl ¢opmatupoBaHusi, CBOMCTBAa TaOMUIBI M CBOMCTBA sueek, a
TaK)Ke COJIEP)KMMOE B BUJIE TEKCTa U OJIOKOB COXPaHSIOTCS B MHCTPYMEHTE Ha Ia-
JUTPE UHCTPYMEHTOB.

O 01N bW
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HPEIIOJABAHUE MHXXEHEPHbBIX JUCIHUIIVINH JIJ51 BAKAJIABPOB
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IHNPOLHECCOB 1 ITIPOU3BOJACTB»

Spomenko B.U., k.T.H., nouent kadpenpsl BXXT
Bosrorpaackuii rocyaapCcTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET

Paccmompenvl snemenmer meopuu Hayuenus Kaxk 08yXypO8Hes8blil Npoyecc, CoOCMOoAWUll U3
cmyneneu om4yemaueoCcmuy NOHUMAHUs U yposneu oeamenvhocmu. llpeodnoswcena memooonozus
KOHMPOTIA YC80EHUs Mamepuana Ol Kaxc0o20 euda sauamuu. Paspabomana nocuueckas
CMpyKmypa npenooasanusi Oucyuniunvl «HHoicenepHvle pewieHuss no oxpawe mpyoa 8
cmpoumenvcmeey. llpeonazaromes Kk 06cyscoeHur0 npobiemvl COBEpUIEHCMBO8AHUS Npoyecca
Hay4eHus..

Knrouesvie cnosa: nayuenue, npenodasanue, ypo8eHb, YMeHUe, IMAIUPUYECKUL, ULTIO3UU
npeod8oCXUeHUs, KOHCMPYKYUsl, OM4emiaueoCcms, YI0dCceHue.

B Teopun mnpenonaBaHus MHXKEHEPHBIX AUCHUILUIMH OTMEYAOT JBAa YPOBHS
Hay4Ye€HUs: NEPBbIH — YpPOBEHb OTYETIIMBOCTUM TMOHUMAaHWA U BTOPOW — YpPOBEHB
neaTenbHOCTU. McXoas W3 BHYTPEHHUX CBOWCTB MaMSTH pa3BUTHS Ipolecca
Hay4YeHUsS BO BPEMEHHU OTCIICKMBAIOTCS CIEAYIOIIHE CTYNEHH OTYETIMBOCTH: 1)
MPEABOCXUIIEHUE — MIPEABAPUTENIbHOE TOHMMaHue. [[oHMMaHuA ene HET, HO €CTh
YyBCTBO, YTO OHO PSZIOM M BOT —BOT OYZAET IOCTUTHYTO; 2) CMyTHOE TOHUMAaHHUeE.

EcTp 3amemnka, 4TO-TO CXBau€HO [JIsi TOrO, YTOOBI OJMXKE TMOJOUTH K
MOHUMAaHUI0; 3) CyObEKTUBHOE OIYIICHHE MOHUMAHMS, WIITIO3Us TTOHUMAaHUs, HO
OTYETJIMBOTO MOHUMAaHUs HET. TYT U HEBO3MOXKHOCTb YTO-TUOO0 OOBSICHUTH COCENY
U Jaxe CKOHCTPYHpPOBaTh BOIpoc cebe WM MpernojaBaTento; 4) mnepenaya
collepKaHMsl CJIOBaMU TMOJJIMHHUKA; 5) mepenaya coAep)KaHHUs COOCTBEHHBIMU
cloBaMHM; 6) KpUTUUYECKUI aHANIN3 YCBOCHHUS NoJiokeHnt. COOCTBEHHOE CYKICHUIM
O TPOYUTAHHOM WJIM YCIBIIIAHHOM COJAEpKaHUM. HeKoTopble MON0KEHUS
YCBOCHHOI'O MOJBEPTaroTCsl KPUTUUECKOMY aHaNM3y; 7) co3ujaHue. BoiaBuxeHnue
HOBBIX CYKJIEHUI 00 OCBOEHHOM COJIEpKaHHUH.

YPOBHH JESATENBHOCTH, KOTOpbIE SBIAIOTCS (POPMON TMOHUMAHMS TOXE
OTYAKOTCS CTYNEHSMH OTUETIMBOCTH, U YEPE3 HUX MPOBEPSAETCS YCBAUBAEMOCTh U
ypoBeHb yMeHMs. 1. IlepBrIil ypoBEHb AEATEIBHOCTH — 3TO y3HaBaHue. Ha stom
YPOBHE CTYIEHT Mpu padoTe € HUCTOYHUKOM HUHGOpPMAIMU OTJIMYAET, KaKou
MCTOYHUK MOXET OBbITh TOJIE3eH NpPH PEIICHUM 3aJlayd, a KaKOW JIOJDKEH ObITh
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OTBeprHyT. TeopeTuuecku NnepBblii YPOBEHb JACATEILHOCTH 00ECIICUNBAIOT MEPBBIE
TPU CTYIIEHU OTUETIIMBOCTU MOHUMaHU. 2. BTOpoOil ypoBEHb NE€SATEIBHOCTH - 3TO
BOCIIpOM3BeicHHE  (PENPOIYKIMs) YCBOSHHOIO 3HAHUS M 00ECIEYMBAIOT ATOT
YpOBEHb 4YETBEpTass M IMsTasg CTYNEHW OTYETIMBOCTH MHOHUMaHUA. 3. Tperuii
YPOBEHb JIESATEIILHOCTH — 3TO YPOBECHb YMEHMS pelIaTh MOCTABJICHHBIC 3a1auu. B
TOM 4YMCJIE HA OCHOBE 3TUX PEUICHUU MOJIy4aTh HOBBIE pe3yJibTarhl. Hampumep,
npejiarath KOHCTPYKITUIO TPUCIIOCOOJICHUSI , CO3/1aTh YCTPOMCTBO WJIM CIOCOO
npuMeHeHus. OOecreunBaeTcsi ’TOT YPOBEHb JEATEIIBHOCTH YCBOCHHS MaTepuasa
Ha 6 CTyNE€HM OTYETIMBOCTH IOHMMAHUS W TIEPBBIM U BTOPBIM YPOBHSIMHU
neqarenbHocTu. 4. YeTrBepThli  ypOBE€Hb JACATEIBHOCTA — OTO YpPOBEHH
Tpancopmanmu. Ha 5TOM ypoBHE CTyAEHT JO/DKEH YMETh CTaBUTH 3ajady
HaXOJIUTh UCXOJHBIC JJAHHBIC U peliaTh MPOOJIEMYy B IIEJIOM COCTaBUTH CIICHAPUU
NEUCTBUNA C MAaTEMAaTUYECKUM OOOCHOBAHUEM.

DT ypOBHU  JCATEIBLHOCTH  OBLIM  OTKPBITBI  TOCIAE  W3YYCHUS
NCcUx0(U3U0JIOTUIECKUX XapaKTEPUCTUK MO3HAaBaTCIbHBIX MPOLIECCOB:
BOCHIIPUATHS, TAMATH, MEXaHU3Ma MBIIUICHUS, PEYd KaK cpeacTtBa cBA3U. llo
pe3yiapTataM A3TOM paboThl OBUT CiAelaH BBIBOJA, UYTO BCE YPOBHH YCBOCHUS
MIPOSIBIISIFOTCSL  TOJIBKO 4Yepe3 JesATeNbHOCTh. Vcmosib3ysi BBIBOJABI 3THX pPabdoT,
MpeIaracTcsl  yrupolIeHHAs JIOTUYECKas MOJEIb OCBOCHUS  MHKEHEPHBIX
JTUCLUIUIMH OaKajlaBpaMHu.

Mopnenp: nekus, NPAKTUYECKHE 3aHATHS, PEIICHUE WXKEHEPHBIX 3ajad,
M3YUYEHHUE U OCBOCHHE pabodux Mpodeccuii, OMbITH B Ta0OPATOPUN HUHKEHEPHBIX
CPEIICTB 3alllUTBl OT OIACHOCTH, KYyPCOBOW IIPOEKT, OSK3aMEH, IUILNIOMHOE
MPOECKTUPOBAHUE.

B To >xe BpeMs pe3yibTaThl HaydeHHs 0OJiee YCIEIIHbI, €CIH JeITeIbCHOTh
CTYJICHTOB OYyJEeT BO-IEPBBIX MOTHBHUpPOBAaHA MEPCHEKTUBON HCIOJB30BAHUS HX
3HAHUN BHAPOIHOM XO3SIIICTBE U BO-BTOPBIX 00bEM pabOThl OyAET YKIIaIbIBAThCS
B Or0/KET pabouero BpeMEeHU CTYACHTOB. byAyT JOCTYIMHBI TEXHUYECKHE CPEICTBA
oOydyeHuss B (QopMe JOKaIbHBIX ceTed MepcoHambHbIX DOBM 10 MXeHEepHBIM
aucuuIUiiaM  0e3 OrpaHWYecHUM JOoCTylma B Tederue Bcero pabodero gaHs
HE3aBUCHUMO OT pacnucaHus. Mojesnb MOXKET CIYyKUTh MMOCOOHEeM ISl pa3padoTKu
CTPYKTYpbl ~ y4eOHOro Tmpolecca JAUCHUIUIMHBI W YacTHBIX  METOJIUK,
oOecreynBalOIMMX yCBOEHE HA KaXJIOM YpPOBHE IIOHUMAaHUE WIA YMEHHS.
Teopernueckn naaHHas MOJIEIb COOTBETCTBYET HWHTEJIEKTYaJIbHOM MOJEIH
HaydyeHuss ymeHusiM. CyIIHOCTh HaydeHUs B (POPMHPOBAHUU Y CTYACHTOB
croco0OB  11€JIeCO00PA3HOr0 PEryJIMPOBaHUS CBOUX JCHCTBHM W TIOBEICHUS B
COOTBETCTBUM C LIEJIBIO U CTPYKTYPOU KOHKPETHOM CUTYAIIUU.

CylleCTBEHHOM 4acThl0O METOJIOJIOTHM HAy4deusl SIBISETCS KOHTPOJIb YCBOCHUS
coAep KaHUs JUCUMIUIMHBIL. 37€Ch BaKHO ONPEICIUTHCA, KOTAa MPOBEPSTh U KAKOU
YpPOBEHb OCBOCHHS MaTepuajia Mbl Obl XOTEIW HMMETh Ha KaXIOM pyOexe
KoHTposisi. [Ipu 3TOM HEOOXOIMM pa3HbIM MOJAXOA K KaXIAOMYy BHUIY 3aHSITHUH.
Hanpumep, ecnu nocie JeKIuu He ObUIO WK HET MPAKTUYECKUX 3aHATHH 0 TEME
JEKIMK, TO TMPOBEpKa IMOHMMAaHUs JOJDKHA TPOBOJIUTHCS HE OoJiee, 4eM IO
BTOPOMY YPOBHIO JSTEIBHOCTH - 3TO MPEIJIOKEHUE CTYICHTOM 3a7a4, TPEOYyMBbIX
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IpU pEIIeHUH TOJCTAaHOBKM B (OpPMYINIBI TOTOBBIX 3HaueHuil. Ecimu ecTh
nabopaTopHbie padOThl U MPAKTUUYECKUE 3aHITHS, YKIIAbIBAIOUIMECS B OAHY TEMY,
TO MOXKHO Ha pyOeke KOHTPOJISi CTaBUTh 33Ja4d TPETHETrO YPOBHS JEATEIBHOCTH.
3aga4yy 4YETBEPTOTO YPOBHS AESATEIBHOCTH COCTABISIOT U CTABAT B 3aBUCUMOCTH OT
1enu KoHTposs. Hanpumep, 175 onpeneneHns CKIOHHOCTH CTYIEHTa K KAKOMY TO
BUNY [JESATENBHOCTH MPOEKTO-KOHCTPYKTOPCKOM,CEPBUCHO-3KCILTyaTaTHHOHHOM,
OpraHM3alMOHHO-YIIPABICHUYECKUX U ITPOYHX.

[IpakTrika npenomaBaHusl OTUCUMIUIMHBL «VH)KEHEpHBIE PEIICHUS IO OXpPaHE
TpyJa B CTPOUTEIHCTBE», KOTOPYIO M3y4yalOT aKaJIOMHUBECKHE OakanaBpbl IO
HampaBieHulo  «be30nmacHOCTh  TEXHOJIOTMYECKUX  IPOILIECCOB» B 00UIEM
COOTBETCTBYET BBIIIEH3TI0)KECHHBIM METOJIMYECKUM YyJOXKeHUsIM. Jlormyeckas
CTPYKTypa AUCUUILIMBI BKJFOYAET: JIEKIUH, MPAKTUYECKUE 3aAHATUSA IO PEUICHUIO
WHKEHEPHBIX 3a/7la4 CPEAHETO YPOBHS, KYpPCOBOM MPOEKT, SK3aMEH U JTUILUIOMHOE
npoeKkThupoBanue. MHKeHepHble 3alayd B OOJBIIMHCTBE CIY4YaeB PEIIAIOTCS C
MPUMEHEHUEM HMIEUPUUECKUX (POpMYI, KOTOpble TPeOYIOT ISl MOJCTAaHOBOK
MHOI'O JaHHBIX , YCTAHABIMBAEMBIX ONBITHBIM ITyTEM, YTO PACTATUBAECT PEIICHUE
3a/1a44 BO BPEMEHU.

[lenpr0 JNEKLIMOHHOIO Marepuajia SBJISETCA IOCTPOEHHE TEXHOJOTHH
ndopmIleHHs mpoliecca TpyJa TEXHUYECKUMU CPeICTBAMH 3allUThl OT OMACHOCTH
M0 KaXJIOMY BHJY CTPOUTENIbHBIX pa0boT. Y CIIOBUS TpyJla OLICHUBAIOTCS MPU 3TOM
[0 XapakTePy BBIABICHHBIX ONACHOCTEW B TEXHOJIOTMYECKHX OINEpalusix.
Hanpumep, pa3paboTka Takoro TakejaaXHOT0, KaK TpaBepca, BKIIOYAET CO3JaHue
KOHCTPKTUBHON CXEMBbI U MPOYHOCTHOTO pacyera BCEX AJIEMEHTOB KOHCTPYKIIMM:
CWJIOBOM Oanku, THOKHX CTpPOIOB, TaKEIaKHBIX CKOO, 3allelHBIX YCTPOUCTB,
MPOAYIINH, OCEH W MajblEeB. Bce 3TH 37€MEHTHI U3rOTaBINAOTCA U3 CTaJIbHBIOTO
COPTOBOrO TpOKaTa M JJs  MOJCTAaHOBKM B (OpMYJIbl HEOOXOAMMO HMETh
CIIPaBOYHBIE IPOYHOCTHBIE XaPAKTEPUCTUKH KaK COPTOBOTO MpOKaTa TaK U MapoK
CTajeil U3 KOTOPBIX TaHHBIA COPT U3roTOBJIEH. Ha 3JIEKTPOHHBIX HOCUTEIAX TAKUX
JaHHBIX HET , MOTOMY HAaYMHATh PEUICHUE 3a/Jayd MPUXOIUTCS C HEOOJbLION
MH(OPMAIIMOHHON JEKIHUU, MO O0BSICHEHUIO (PU3UYECKOr0 CMbICIA MapaMeTpoB U
UX ONBITHOIO YHUCJIEHHOro 3HaueHus. (OCOOEHHOCTBIO CO3JaHUS TaKUX
KOHCTPYKIIMII ~ sIBajisieTCsl  NPOBEpKAa HAa  HECOOTBETCTBHE  HOpMAaTHBaM
6e3onacHocTU. [IprXOAUTCS BBIMOMHATH NMPOBEPOYHBIE PACUETHl HA MPOYHOCTH,
TOYHOCTb KOTOPBIX MOJBEPracTcsi COMHEHUIO U, CIIEIOBATEIIBHO, HE SBISIOTCS
yOeIuTeTbHBIMU JIJISI CTYIEHTOB.

Jlornueckass cxema penieHus 3ajJad: HAa3HAYCHHE KOHCTPYKLHMH, YCIOBHS
paboThl, TeOMETpPUUYECKHE TapaMeTpbl, Harpy3ku, pa3paboTka KOHCTPYKIUH,
pacdeTr Hecylleil 4acTh KOHCTPYKLHH, pacyeT JAeTaled U y3J0B, pa3paboTka
oOmiero BUJa KOHCTPYKIIMH, IPOBEPOYHBIE paCUeThl IIOCIEIHEr0 BapUaHTA.
Peanu3anus cxembl C YMCIEHHBIM OINPENIEIICHUEM IMAPaMETPOB 3aHUMAET MHOTO
YacOB 3aHATHUH, IMOATOMY MPUXOAUTCSH KaXKIbIA pa3 YUCICHHBIC BBIYMCICHUS
OCTaBIIAITb HA JOMAIIHIOK paldoTy, BCIEACTBHE JTOr0 PYOEKHBIM ITAIOM
KOHTPOJISl YMEHUI Ha 4€TBEPTOM YPOBHE JE€ATeIbHOCTH HEOOXOIUMO MPOBOJIUTH B
7a0paTopul  MEXaHMYECKMX  HMCHBITHUM  KOHCTPYKTHBHBIX  3JIEMEHTOB U
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KOHCTPYKIIMM B LEJOM. OJTOT 3Tall NOKAa pPEAJM30BaThb HET BO3MOYKHOCTH IO
MpUYMHE OTCYTCTBHS Jabopatopuu. Ilpu wHcnbITausiX MOXKHO BBISIBUTH OMIMOKH
OMIIUPUYECKUX METONOB pacuera, NPUMEHIEMBIX B OXpaHE TpyAa U
CKOPPEKTHPOBAaTh METOJMKU pacuera U BEIUYUHBI MOMPaBOK U KOA(PUIMEHTOB
3amaca Ha MPOYHOCTh M YCTOMYMBOCTH. HO caMoe riaBHOE, 4TO 3TH UCHBITAHUS
JaayT CTYJEHTaM OIbIT BhIOOpa 3HAYEHUN KOA(DPUIIMEHTOB U OMPENETUTHCS C
TOYHOCTBIO  METOAMK HWHKEHEPHBIX pPAaCUYE€TOB KaK Ui JUIIOMHOTO
MPOEKTUPOBAHUS, TaK U OyAyIIeH 1eITeTbHOCTH.
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depepanbHOE TOCYAaPCTBEHHOE OFOHKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIEr0 PO(eCCHOHATBEHOTO 00pa30BaHMS
«Bourorpaickuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIBHBINA YHHBEPCUTET»
400074, r. Bonrorpan, yi. AkageMmudeckasi, 1
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