OT3bIB

0pHIHANBHOTO ONIMOHEHTAa KopoTkux JAmurtpus HukosaeBunua,
00KMOopa mexHu4ecKux Hayk, npogeccopa Kageopsl MexHOL02UU CIMPOUME/TbHbIX
mamepuanos, uzoeauii u KoHcmpykyui  DedepanbHo2o  20Cy0apCmEeHHO2o
br0ocemHo2o  06pa306amMenvHO20  YuUpescOeHus — 8biculeco  00pas08anus
«Boponescckuil 20cyoapcmeentulil MexHU4ecKull YHUSepCumen» Ha Ouccepmayuio
Komapuuesa Apmema Buxmoposuua «KOMIIO3HIIHOHHBIE
HHBEKIJHOHHBIE MATEPHAJIbI C AKTHBHPOBAHHBIMH CHCTEMAMH
TBEPJ/[EHHA», npeocmaénenHyilo Ha COUCKAHUE YYEHOU CMmMeneHu Kamouoamd
mexHu4eckux Hayk no cneyuanvHocmu 05.23.05 —Cmpoumenvhoie mamepuaist u
U30enus.

KpaTtkoe coaep:xxanune padornl.
IIpencrabnennas aucceprauusi oOmKUM 00beMOM 169 CTpaHHUIl COCTOUT U3
BBEJIEHU, 5 IV1aB, OOIIMX BBIBOJOB U 4 MpPUIIOKEHUH, BKIOUaeT 31 pucyHka u 48
tadnul. CrUcoK JuTepaTypsl coaepKuT 204 HaUMEeHOBAHUH.

Bo BBemennnm aBTOpOM chopMyiHMpoBaHa Ieib paboThl, MpeacTaBlIeHa
Bedyllas Hay4yHas KOHLIENIHs, 000CHOBaHa aKTyaJIbHOCTh JUCCEPTALIMH, BbIIETIE€HbI
€€ OCHOBHBIE 3allauM, IIOKa3aHa Hay4yHas HOBH3HA, IMpaKTHUeCKas 3HAYHUMOCTD,
NPEACTaBJIEHb! [I0JI0KEHUSI, BRIHOCUMBIC Ha 3aIUTY.

Ileppasi rnaBa MOCBfLLEHA aHAIM3Y JUTEPATYPHBIX [JAHHBIX [0 TEME
aucceprauuu. IIpoaHanu3upoBaHbl yCIOBUSI BO3HUKHOBEHHS TPELIMH B CThIKAX
MEXIY KeJe300€TOHHBIMM KOHCTPYKLHMSMHU U B 30HE KOHTaKTa O€TOHa ¢
METAUIMYECKUMHU  M3JICJIMSAMU  3ALIUTHO-TEPMETUYHBIX BXOJIOB U  BBOJIOB
WH)XEHEPHBIX KOMMYHUKaLHUNU. PaccMOTpeHbl MPUHLMUIBI CTPYKTYPOOOPA30BAHUS
[EMEHTHBIX KOMITO3MLUHMOHHBIX WHBEKLIMOHHBIX MaTepUalloB ¢ (eppOMarHHUTHBIM
HaIlOJTHUTEJIEM, M3MEHEHHUS PEOJIOTMYECKUX U MPOYHOCTHBIX CBOMCTB TaKuX
MaTepHaOB MOJ AEWCTBMEM MArHUTHBIX CUJI 3@ CYET KJIacTepooOpa3oBaHHUs M
JTOTIOJTHUTEJIBHOIO JIEKTPUYECKOIO MOTEHIMaa Ha (D OPMUPYEMBIX TOBEPXHOCTSIX
TUAPATHBIX KIACTEPOB.

Bo BTopoii rnaBe KomapuuerB A.B. onuchiBaeT marepuansl ¥ METOIMKH,
HCIIOJIb30BaHHBIE B JIHUCCEPTALMOHHON paboTe. OOOCHOBAaHBI HCCIIEI0BAHUS
KOHKPETHBIX CBOWCTB LEMEHTHBIX KOMIIO3ULUOHHBIX HHBEKLIMOHHBIX MATEPHAIIOB
(LIKMM), KoTOpBbIe U OMPEIETHIN IPOrpaMMy SKCIIEPUMEHTATBHBIX UCCIe10BaHUH
¥ HEOOXOIMMBIN NepeUeHb UCIBITATEIBHOTO 000PY 10BaHUSI.

Tperbss  rnaBa  mocBsimeHa — pe3ysibTaTaM  3KCIEPUMEHTAIbHbIX
uccnenosanuit  csoiictB  LIKMM. OcyuiecTBieHa oOlleHKa MPOYHOCTHBIX,
anre3noHHpIX cBOMCTB LIKMM c HamoiHUTENs MU U3 KOHBEPTEPHOI'O IlijlaKa U
OTXOJ0B 00pabOTKM MeTa/lJI0B a0pa3sMBHBIM HHCTPYMEHTOM, OLIEHKA 3HAYMMOCTH
ABYX3TaITHOM MarHUTHOW 0OpabOTKU BOJBI M BOAHBIX cucTeM cmeceidt [IKVM.

B uyerBepTO#l riaBe IpHBEIEHbl Pe3yNbTaThl ONTHUMU3ALKMS COCTABOB U

OICHKa CTPOHUTEIBbHO-TEXHUYECKUX CBOMCTB ILIEMEHTHBIX KOMITO3UILIMOHHBIX
MHBCKIIMOHHBIX MaTCpHUaJIOB.




B nsATod riase paccMaTpHUBAaIOTCS MEXAaHHU3Mbl TPEIIMHOOOPa3OBaHHUS B
OETOHHBIX OrpaKJAOLIMX KOHCTPYKLHMSX HA KOHTAKTHBIX MOBEPXHOCTSX OCTOH-
OeToH, MeTal1-0€TOH, TMpPeANoChUIKH W aHajJu3  pPe3yJbTaTOB  JaHHBIX
SKCIIEPUMEHTAJIBHBIX MCCIeNOBaHUN Bo3xyxonpoHunaemoctd LIKMM kak napa-
MeTpa OLEHKM KayecTBa TaMIIOHAXHBIX paboT. JlaeTcs OLieHKa TeXHUKO-
5KOHOMHYECKOH 3 (DEKTUBHOCTH pabOT MO WHBEKLIMOHHOMY 3alOJHEHHUIO TPEIIUH
B JK€J1€300€TOHHBIX KOHCTPYKLIMSIX.

B npunoxeHusX NPUBOAATCS aKThl BHEIPEHHUS pe3yJbTaToOB padOThl B
[IPOU3BOJACTBO U B y4eOHBIN Ipoliecc.

ABTOpedepaT packpblBaeT OCHOBHYIO CYTh JHUCCEPTALIMH.
AKTYyaJIbHOCTb TeMbI HCCJeJ0OBaAHHUS.

HucceprannoHHas padora KomapudeBa A.B. mocBsleHa aKTyalbHOM
nmpobjaeMe - TEXHOJOTUH WHDBELUPOBAHUS Y3KUX BEPTUKATIBHBIX TpPEIIMH Ha
KOHTAKTE TIOBEPXHOCTEH «OETOH-0ETOH» U «MeTala-0eTOH» ¢ pa3paboTKOii
LIEMEHTHBIX KOMIIO3ULIMOHHBIX HHBEKLHUOHHBIX MATEPHAIOB HA TEXHOMEHHOM
(eppoOMarHUTHOM HaIlOJHHUTeNE. B CBSI3U ¢ 3THM MOXHO BBIIEIUTD [ABa KJIHOYEBbIX
MOMEHTa HCCJIENOBaHUM, pPACKPBIBAIOIIMX aKTyallbHOCTh W30paHHOH aBTOPOM
TeMbl. Bo-11epBbIX, B padoTe pa3pabaTbIBalOTCs ONMTUMATbHBIC COCTABbI 1IEMEHTHBIX
KOMITO3ULIMOHHBIX ~HWHBEKLHOHHBIX MaTepUasioB, HUMEIOLIMX OMNpe/Ie/CHHbIC
IIPEMMYIIECTBa [I€pe] aHAJIOTMYHBIMU MaTepuajaMyi Ha MOJUMEPHOH OCHOBE; BO-
BTODbIX, pELIAaeTCs aKTyajbHas IpodjieMa CTPOUTEIBHO-TEXHOJOIHYECKOM
YTHIM3AllMd TEXHOTEHHBIX OTXOJ0B METaUIypruueckoro rmpousBojactea [IAO
«Hoonuneuxuit MK».

Crenenb 000CHOBAHHOCTH HAaY4YHbIX MOJIOKEHH I, BLIBO/IOB H PEKOMEHAANUIA,
chopMyTHPOBAHHBIX B JHCCEPTALHH.

Komapuyes A.B. 1oka3bIBaeT B AUCCEPTALIUU [IOJIOKEHHUS paboUeii TUIIOTE3bI
paboOThl. DTH MOJIOKEHHUS COCTOST B TOM, YTO TEXHOJIOrUsS MHbenupoBanus [[KVIM
3a CYET HarHeTaHHs COCTAaBOB B JAe(hEKTHbIE MECTa WJIM B CTBIKH MPEIONpeeliser
ABYX3TANHYI MarHuTHyKO o00paboTKy: Ha IMepBOM OJTare MperosaracTcs
BO3/JIECTBUE [TOCTOSHHOIO MarHUTHOIO 10JIsI HA AUCIIEPCUOHHYIO Cpeay (KHUIKOCTh
3aTBOPEHHS), IIPY STOM IPEAINOIAraeTcs, YTo 3a CYeT KUAKO(Da3HOW aKTHBALIMH
yJIy4lllaeTcsl CTPYKTYpa U CBOMCTBA BOAbI (M3MEHSIETCS CMauyMBAEMOCTh TBEP/IbIX
MOBEPXHOCTEH; YCKOPSETCS U YCUJIMBAETCS aACOpPOLMs U PacTBOPEHUS] TBEPIBIX
YaCcTHI], BO3pacTaeT arperauus MHUHEpPAIbHBIX YacTHIl); Ha BTOPOM JTarle
BO3JIEACTBHE Ha LIEMEHTHBIE KOMIIO3UIIMOHHBIE WHBEKIHUOHHbBIE MaTepHalbl
MarHuTHOTO I10JIs JOJDKHO CO3/1aTh B X CUCTEMax TBepACHHUs (C heppoMarHUTHbIM
HAIOJIHUTENIEM) JOIOJHUTEIbHBIN MOTeHUHAT Ha (GOPMUPYEMBIX IMOBEPXHOCTSIX
TUOPATHBIX KJIaCTEPOB, 3@ CUeT KOTOPOr0 MHTEHCU(DULUPYIOTCS (QU3UKO-
XUMHUYECKHE MPOLIECCH] B3aUMOIEUCTBUSI KOMITIOHEHTOB.

ABTOp B CBOMX HCCJIENIOBAaHHUSIX OMHpPAETCs Ha LieJCHANPABICHHBIA aHaJIN3
NEYaTHBIX HCTOYHMKOB KaK OTEYECTBEHHOHM, TaK 3apyOeKHOH  HayKkwu,
OXBAaTBHIBAIOLIMH BeChbMa IIPOJOJDKUTEIBHBIM BPEMEHHOW MEPUOJ, ONUpaeTcs Ha
CTPYKTYPHBIN IIOAXO, BEPOSITHOCTHO-CTATUCTUYECKHI MTOIXOI.




JluccepTaHT B  KayecTBe [JOKa3aTeJbHOH 0a3bl TakKe HCIOJIb3YEeT
IIOJIyYECHHBIE OMIIMPUYECKHE 3aKOHOMEPHOCTH i1 KOHKPETHBIX YCJIOBUH
3KCIIEPUMEHTAJIBHBIX UCCIIEIOBaHUMH.

OCHOBHbIE Hay4HbIe T0JIOKEHUS JACCEePTaLUU SIBJISIOTCS
apryMEHTHPOBAHHBIMU K OCHOBBIBAIOTCS Ha TMOHUMAHUH CYTH TIPOLIECCOB
(hopMUpOBaHUS CTPYKTYpPhI LIEMEHTHBIX CUCTEM TBEPACHHUS.

OOOCHOBaHHOCTb IOJIOKEHHUH W BBIBOJAOB aBTOpa  IOJATBEPIKIACTCS
BHEJPEHUEM PE3YJIbTATOB UCCIIEI0BaHUMN B MPOU3BOICTBRO.

JlocTOBepHOCTb HaY4YHBIX MOJI0KEHHH, BIBOJOB H PEKOMEH A H .

JIOCTOBEpHOCTh  HAay4HBIX IIOJOXEHHH oOecredyeHa HUCI0JIb30BaHUEM
METOMOJOTHH CUCTEMHO-CTPYKTYPHOIO IOIX0Aa, KOMILIEKCHOTO MTOAX0/1a K OLICHKE
NoKa3aTesjedl  CBOMCTB  pa3pabaTblBaeMbIX  IIEMEHTHBIX  KOMITO3UIIMOHHBIX
UHBEKLMOHHBIX MaTepPHaJOB, MCIOJb30BAaHUE KaK TPAJMIMOHHBIX, TaK W
pa3paboTaHHBIX — aBTOPCKUX  METOAMK OIpE/e/IeHHUss OCHOBHBIX CBOMCTB U
KayecTBa pabOT, CpaBHEHHEM pe3yJbTaTOB UCCIIENOBAHUMN C pe3ysibTaTaMu JIPYIUX
YUEHBIX.

JIOCTOBEpHOCTb  HAay4HbIX [IOJIOKEHHUN, BBIBOJIOB W  PEKOMEHIALUI
JUcCepTalMy ITOATBEPXKACHA LIMPOKOW anpodanueid padoThl HA KOH(EpPEeHLIMsIX
PasIM4YHOro ypOBHsl, IOATOTOBKON 15 myOiunkauuii, Cpeau KOTOPbIX CBUAETEIbCTBO
O rocperucrpauuu Iporpamm it OBM, MoHorpadwus, 5 padoT B BeayLIHMX
pPEeLeH3UPYEMBIX U3TaHUSIX.

Hayynasi HOBH3HA 110J10KeHHU I, BBIBOJOB U PEKOMEHIALMIi, MPeACTABIEHHbIX
B IMCCepPTALHH.

B muccepraumu narorcst HOBble AaHHbBIE O MPUHLIMITHATBHBIX BO3MOIKHOCTSIX
NPUMEHEHHUS IBYXITallHOW MarHUTHOW 00paOOTKON BOJIBI M CUCTEM TBEPIEHHUS IS
aKTUBALlMM LIEMEHTHBIX KOMIIO3ULIMOHHBIX WHBEKIMOHHBIX MaTepUagoB JuJis
pPeIICHMS 3aJa4y IOBBIIECHHS WX I[POYHOCTH U YIYUILIEHUS PEOJOTHYECKHUX
XapakTepuCTUK.  Pa3paboraHel TeopeTHdYecKHe U MPAKTUYECKHE [IPUHLMIIbI
MAarHMTHOM aKTHBALMKU CUCTEM TBEPAEHUS, MO3BOJISIOLIHE IMOJYYaTh [EMEHTHbBIE
UHBEKLMOHHbBIE KOMIIO3ULMH C [IOHUKEHHBIM COJIEpP’)KaHUEM [MOBEPXHOCTHO-
aKTHBHBIX BEILIECTB I[I0 CPaBHEHUIO C COCTaBaMM, TMPHUTOTOBJIEHHLIMH I10
TPaAULIMOHHON TE€XHOJOrUuHU (MM BooOlle 0e3 UX MCIOJb30BaHHUsl) 0€3 CHUIKEHMs
X (QYHKIUOHAJIBHOM 3((}EKTUBHOCTH U CTPOUTENBHO-TEXHUYECKMX CBOMCTB.
BeinmosHeHa onTHMHM3alMs [1apaMeTpoOB IBYXITAHOM MarHUTHON 00paboTKu
CHCTEM TBEPAEHHMs, OOECIEeUUBAIOLIMX MOIy4eHHe CTpykTypel LIKKMM ¢
YIy4IIEHHBIMH CTPOUTEIbHO-TEXHUUECKUMU CBOHCTBaMHU.  [loy4deHbl HOBbIE
pe3yabTaThl  MCCACAOBAHMM,  JOKas3blBAOLIUMX  I(D(EKTUBHOE  MpPUMEHCHHE
(eppOMarHUTHBIX HAMlOJHUTEIEH M3 OTXOI0B MTPOU3BOJACTB B BU/E TOHKOMOJIOTBIX
KOHBEPTEPHBIX LUIAKOB M IIPOAYKTOB OOpaOOTKH METa/lIOB a0pa3vuBHbLIMU
MarepualilaMu, IIPY U3TOTOBJIEHUU LIEMEHTHBIX KOMIMO3ULIMOHHBIX UHBEKIMOHHBIX
MaTepUalloB.

B nmucceprauum ompenesieHa MarHUTHas I[POHMLIAEMOCTh  METAJJIOB
KOHCTPYKLUHUHA BXOJOB U BBOJOB HWHXEHEPHBIX KOMMYHHUKAIMH 3alMTHBIX
COOpY>XEHHUM, a TakKe MarHUTHasi BOCIPUUMUYUBOCTL cocTtaBoB LIKUM,
AKTHBMPOBAHHBIX I03TAlTHOM MarHUTHOH 00paOOTKOM BOIBI U BOJHO-1IEMEHTHBIX




CHCTEM, JUISl 3aAeJKU TPEUIUH B Kele300€TOHHBIX KOHCTpyKLHsX. Paszpaboran
METO/JT OIIEHKH KayeCTBa M€pPMETU3ALMOHHbBIX PA0OT aKTUBUPOBAHHBIMU COCTABaMH
LIKMM no cTeneHu razonpoHULaeMOCTH.

JInuHbIii BKJIAJ cOMCKATe/s B pa3padoTKY HAy4YHO#H npob.emMbl: BEIOOP U
000CHOBaHUE OOBEKTOB MCCIIEI0OBAHMUS; UCIIOIb30BAHNE B pa3padOTaHHbIX HHDBEK-
IIHOHHBIX KOMITO3UTAX HOBOI'O BUJA HamoJHUTeNs (oOnanarouiero GeppoMarHuT-
HBIMH CBOMCTBaMH ); TEOPETUYECKAst U IKCIIEPUMEHTAJIbHAS MTPOBEPKaA B 1a00paTop-
HBIX U TMPOU3BOJICTBEHHBIX YCJIOBUSX 3PGHEKTUBHOCTH padOThl aKTUBHPOBAHHBIX
CHUCTEM TBEPAECHUSI, ONITUMU3ALIUS CTPOUTENBHO-TEXHUUECKUX CBONCTB UHBEKIIMOH-
HBIX MaTepUaJIOB; paclIUPEHUE TEOPETUUECKUX MPEACTABICHUN O CTPYKTYpoodpa-
30BaHUU MEJIKO3€PHUCTBIX OETOHOB MPHU BO31EMCTBUM HA HUX MAarHUTHOM aKTHUBa-
1K, 0000IIeHUE Pe3yIbTATOB UCCAEA0BAHUM U UX BHEIPEHHE B BU/E OIBITHO-ITPO-
MBILIIJICHHOHN anpodariuu.

3aMeuyaHus No AMccepTaLHH H aBTOpedepary.

1. B Tperped rnaBe aBTOp Ha pucyHkax 3.3 — 3.10 (ctp. 69-75) npuBoaut
pe3yJibTaThl 3KCIIEPUMEHTAIbHBIX UCCIeJOBaHUN B KoopauMHaTax Harpyska -
NpoNOJIbHBIE  AedopMmanuu  00paslioB  pa3paOOTaHHbIX  LEMEHTHBIX
KOMIIO3ULIMOHHBIX UHBEKLIMOHHBIX MaTtepraioB. OQHAKO B BU/Yy YPE3BbIUANHHO
MaJjoro macuirtada u TeKcTa U rpapuku 3TH PUCYHKU HEBO3MOXKHO JETalIbHO
IpoaHaIu3upPOBaTh.

2. B tabnuuax 3.1, 3.2 aBTOp NPUBOMMUT 3HAYEHHUSI MOIYJIsl YIIPYTOCTH 00pa3iioB
pa3pabOTaHHbIX LEMEHTHBIX KOMIIO3ULIMOHHBIX WHBEKIIMOHHBIX MaTepHasoB.
Bennunna auanasona 250-850 MIla BbI3bIBa€T COMHEHHUS B JOCTOBEPHOCTHU
onpeneseHust MoAyJ s yrpyroctu. Kpome toro, Takasi MeToiMKa B JUCCEpTALIUU
He IpeJcTaBJIeHa.

3. DddeKTUBHOCT, MAarHMTHOW aKTHUBAallMM BOJBI 3aTBOpeHus (1 osrtar) aBTop
JIOKa3bIBa€T pe3yJIbTaTaMH KOCBEHHBIX OKCIIEPUMEHTOB. DKCIIEPUMEHTAIbHbIX
J@HHBIX, HANpPSMYIO JOKa3bIBalOLIUX H3MEHEHUE CTPYKTYpPbl BOJbI I10CIIE
MarHMTHOM aKTHUBaLUU, He NpeacTaBieHo. He oObsicHeH GU3UKO-XUMHUYECKUH
MEXaHHW3M BIIMSHHUS MarHUTHOM aKTUBALMM BOJbI 3aTBOPEHHUSI Ha MPOLECCHI
TMApaTallid LEeMeHTa B pa3padOTaHHBIX LEMEHTHBIX KOMITO3UIIMOHHBIX
UHBEKLUOHHBIX MaTePUAIOB.

4. Her obocHOBaHus rpaHull (aKTOPHOTO MPOCTPAHCTBA MTPU BBIITOJIHEHUH 3a1a41
ONTHUMHM3ALMU COCTABOB CMECEH METOaMU MHOTO(aKTOPHBIX SKCIIEPUMEHTOB.

5. B nsato#t riaBe TexXHOJOrHs HHBEKIUOHHOTO YIUIOTHEHHS OETOHa CMeCsMH
LHEMEHTHBIX KOMITO3ULIMOHHBIX HHBEKLIMOHHBIX MaTepHallOB, aKTUBUPOBAHHbBIX
MarHuTHBIM I10JIEM COOCTBEHHO pa3paboTKe TEXHOJOTHH YJeJeHO BCero 3
cTpaHuLbl U3 25. XKenarenbHo ObUT0 OBl MPEICTABUTh TaKHEe Pa3pabOTKH B BU/IE
TexHonoru4yeckoi KapThl MPOU3BOACTBA PadOT.

IIpencraBieHHble 3aMeyaHUsi He 3aTParuBarOT OCHOBHYIO CYTh padOThI, ee
NPUHLUMIIKAIBHBIE  ITIOJIOKEHHsT U BbIBOJbI, KOTOpPBIE CJIEAyeT CUMTAaTh
00OCHOBaHHBIMH, TEOPETUUECKH U IKCIIEPUMEHTAJIBHO JOKA3aHHBIMH.,




3akJ/l04YeHHe 0 COOTBETCTBHH IHCCEPTALIHH KPHTEPHUSIM
[los107keHns 0 MopsiAKe MPHCYKIAEHHS] YYEHBbIX CTeNeHe.

Jucceprauvonnas  pabora  KomapuueBa  Aprema  BukropoBuya
«KOMITO3ULIMOHHBIE MHBEKIIMOHHBIE MATEPHUAJIBI s
AKTUBMPOBAHHLBIMU CUCTEMAMMUM TBEPJIEHWSA», npeactaBieHHas Ha
COMCKaHWE YYEHOW CTeNeHW KaHAuAaTa TeXHUYECKUX HayK MO CHeUHaTbHOCTU
05.23.05 —CtpouTesbHble MaTepUaibl U W31 COOTBETCTBYET 1.9 «llonoxeHus
O TMOpsIAKE MPUCYKIEHHUS YUEHBIX CTereHei», yTBepkaeHHoro [locTaHoBieHHEM
[IpaButensctBa PD oT 24 centsdops 2013 r . Ne@42 u sBisieTcss 3aKOHYEHHOU
Hay4YHO-KBaJlU(UKalLlUOHHONH paboTOH, B KOTOPOW COAEP)KUTCS pEelIeHUe BaKHOU
3a1a4d: TEXHOJOIMU MHBELUPOBAHUS Y3KUX BEPTUKATIBHBIX TPEIIMH Ha KOHTAKTE
MIOBEPXHOCTEN «OETOH-O0ETOH» U «MeTall-0eTOH» ¢ pa3paboTKON IIeMEHTHBIX
KOMITO3ULIMOHHBIX UHBEKIIUOHHBIX MaTepHasioB Ha TEXHOT€HHOM
GeppomariuTHOM HanoaHutene. [lo kputepusiM aKTyaabHOCTH, Hay4YHOU
HOBHU3HBI, IIPAKTUYECKOM 3HAYMMOCTH, OOOCHOBAHHOCTH U JOCTOBEPHOCTH
BBIBOJIOB, CTEII€HU OIMYOJMKOBAHHUS pe3yJbTaTOB HCCIEIOBAHUM, UX ampoOalluH,
METOJ0JIOTUYECKOI0 YPOBHS U PEAAKLIHUOHHON MOATOTOBKH PYKOIHCH, padoTa
BIIOJIHE COOTBETCTBYET TpeOOBaHUSIM, TMPEABSIBISIEMbIM K KaHAWIATCKUM
aucceprauusM, a ee aBtop, KomapuueB Aptem BukropoBud, 3aciaykuBaeT
NPUCYXKICHUS YUEHOH CTEeNeHU KaHAHAaTa TEXHUYECKHUX HayK IO CIeIHaTbHOCTH
05.23.05 - CtpouTesibHble MaTepUalbl U U3IEIHUS.

JIOKTOp TEXHUUYECKUX HayK
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