OT3bIB
opuunanbHOro onnoHenta Ha aucceprauuio Kioukosa Hukonas CepreeBuua
«KoMniekcHoe JierHpOBaHHE H TePMHYECKOE YNpOYHeHHe CBHHIOBHCTON Gpom3bl,
MOJIyYeHHOH LEeHTPOOEKHBIM JIMTHEM», MPeACTABJEHHYI0O HA COHCKAHHE 'YYeHOii
CTENeHH KaHAHJAaTa TEXHHYECKHX HAYK Mo crneuHaJbHocTH 2.6.1 — Meraioseaenne u
TepMu4eckasi 00paboTka MeTa/NIOB H CIVIABOB

AKTYa/IbHOCTb TEMbI IHCCEPTALHONHOIO HCC/IEA0BANMA .

B HacTosuee BpemMs B pa3HUHBIX OTPAcHAX MAIIMHOCTPOCHHSA GOJBIIOE
KOJTHYECTBO JeTasell MalliH H MEXaHH3MOB M3rOTABIMBACTCS M3 OpoH3, cozeprKallnX
cBuHell. Takue neranu, Kak MpaBUIIO, pabOTalOT B YCIIOBHUSIX HHTEHCHBHOIO HM3HOCA.
CeuHell B cocTaBe OpOH3 3HAYUTENHHO MOBBIIAET UX AHTU(PHUKLUMOHHBIE CBOHCTBA.
OnHako, oOnagasi HU3KMMH TIPOYHOCTHBIMM XapaKTEPUCTHKAMH U BbIICJSSCH B
CTPYKTYpe CIUIAaBOB B BH/E CaMOCTOSTENbHOH (a3bl, CrocoOCTBYET BO3HMKHOBEHHIO
KOHLEHTPATOPOB HAIPsKEHUH B TeJle OTIMBOK U CriocodCcTByeT uxX paspyuieHuio. C 3Tum
OOCTOSATENILCTBOM CBSI3aHO OOJIBILIOE KOJMYECTBO Cy4daeB paspylUeHHs HeTajed 3
CBHUHIIOBEIX OpoH3, paboTalolidX B  YCJIOBHAX  WHTEHCHMBHOIO  HM3HOCA M
3HAKOMEepeMeHHBIX HArpy3okK. B cBs3u ¢ 3TUM, pa3paboTka MaTepUasioB U TEXHOJIOTHIA,
HalpaB/IeHHBIX Ha TOBBILIEHHWE JOITOBEYHOCTH JeTajeH, padoTaroliuX B YCJIOBHSX
LIMKJIHYCCKUX HArpy30K M W3HOCA, SABISETCS aKkTyalbHOM 3ajaueil. B Hacrosiiee Bpems
CYIIECTBYIOT  pas3lIMuHble  CIIOCOOBI  MOBBILIEHHUS  IIPOYHOCTHBIX — XapaKTEPUCTHUK
CBHHeLICOepKalMX OpoH3. Ha npeAnpusaTuaxX NpyUMEHSIOT CielMalbHble BUBI TUThS B
MeTa/yIHYyecKue (OpMBbI, MOIHU(UIMPOBAHHE pacIuiaBa, Ae(POPMalUHOHHBIE METO/IBI
00paboTku, TeXHOJOIWH MOPOIIKOBON MeTalulyprii 1 T.1. OIHAKO JaHHbIe Cr10co0bl
SIBIISIOTCS TEXHUYECKH CJI0KHBIMH xapaKTe}SHBymTcz HEeCTaOHMIIBHOCTBIO IIpoliecca, YTo
YBEMUMBAET TPYJAOEMKOCTh [POU3BOACTBA M CTOUMOCTH M3/le/iuii. B mpeacTaBieHHOM
JMCCEPTALlMOHHOM paboTe J[UIs peIUeHMs IOCTaBIEHHOM 3a1a4d [0 IMOBBILICHHIO
9KCTUTyaTallMOHHBIX CBOMCTB OpOH3, COIEp)KALUX CBHHEL, HCCIEIOBAIOCH BIHMAHHUE
NETUPYIOIIHX KOMITOHEHTOB (HHKEJIb, 0J10BO) H BO3MOXKHOCTb IPUMEHEHMS TePMHYCCKOH
06paboTKN KOMIIEKCHOJIErHPOBaHHBIX Gpon3. B pabote npucyTcTByeT 6071b110# 00BEM
[10J1lyYEHHBIX aBTOPOM SKCIIEPUMEHTAIBHBEIX MaHHBIX 10 ONPEJeNICHHIO MEXaHHYECKHUX
XapaKTEepUCTHK CBHHelcozepkalmx Opons. Henbss He OTMETHTH OOJIBLIOH o0bem
pe3ybTaTOB aHAJIN3a MUKPOCTPYKTYPBI, MEXaHUYECKMX CBOHCTB MOJTyYeHHBIX oOpa3uos
B JIMTOM COCTOSHMM M TIOCJe TpOBEIeHHMs TepMH4eckoil obpabotku. B cssisu ¢
BhllIeCKa3aHHbIM, TeMa auccepraiu Kinoukosa H.C. «KomrmiekcHoe jernpoBaHue u
TepMUUECKOe YMpPOYHEHHE CBHUHIOBUCTOH OpOH3bI, MOJIy4YeHHOH LEHTPOOCIKHBIM
JIMTBEMY SBJISIETCS aKTyaJlbHOM.

Anagan3 cogepxanus aucceprauuu. Juccepraunonnas pabora Kioukosa H.C.
COCTOUT M3 BBE/EHHMs, 5 [VIaB, 3aKJIIOUEHHS U CIIMCKA JuTepaTyphl U3 102 uuTHpyembix
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HCTOYHHKOB. PaboTa usnoxena Ha 128 crpannuax, skmodas 98 pucynkos, 18 Tabimi u
1 npunoxenue.

Bo BBeaenun o60CHOBaHA aKTyalbHOCTH BBIOPAHHOH TeMbl, chOPMYITHPOBAHEI
LeNb, 3a71a4d UCCIIENOBAHUS W METOJbl HUX pelleHus, MoKa3aHa HayuHass HOBM3HA H
MpaKTUYeCKasi [EHHOCTh, U3JI0KEHBl OCHOBHBIE TOJIOXEHHS, BBIHOCUMbIE Ha 3allUTY,
MpUBENEHk! anpobanus paboTsl Ha HAyYHBIX KOH(pEepeHUMsX, MyOAUKALMd U JTUYHBIH
BKJIa/l COUCKATEJIsl, ONIUCAHO COAepKaHue H 00BeM AUCCEPTALUH.

IlepBasi rnaBa MOCBSILEHA aHAIM3Y OKCIEPHUMEHTANBHBIX M TEOPETHUYECKUX
paboT, CBA3AHHBIX C HCCIEIOBAHUEM CTPYKTYPhl H MEXAaHHYECKHX CBOMCTB OTIHBOK H3
CBUHLIOBBIX OpPOH3, COJIEPKAIIKX OJI0BO, HHKE/b U IpyTHe nefnpyiomne.KOMHOHeHTbl..B
[epBYI0 O4Yepelb PACCMaTPMBANMCH CIOCOOBI M METOMBl BIMSHHS Ha MOPGHOJIOrHIO
CBHHIIOBBIX BKIIFOUE€HUH H ITyTH [OBBIIIEHHS IPOYHOCTH JAaHHBIX CIU1aBoB. B pesynbprate
[IPOBEJEHHOr0 0030pa OBLIO YCTAaHOBJIEHO, YTO MPEANOYTHTENbHAs CTPYKTypa IUis
CBHHLIOBOH OpOH3BI AOJKHA OBITH MEJIKO3EPHUCTON C paBHOMEPHBIM paclpeieieHHeM
BKJIIOUEHHH cBHHLIA. WM XoTs cBUHencoAepxalue OpOH3bl HCCIENOBAIMCh Ha
MPOTSHKEHUH JUIMTEIBHOIO BPEMEHH, B JIMTEPATYPHBIX UCTOYHUKAX HET OJHO3HAUYHOI'O
MHeHHs 00 3(dexTHBHBIX criocobax MOIy4YeHHs B CTPYKType OpOH3 paBHOMEPHOIO
pacripejiesieHdsl BKJIIOUYEHMH CBHHIA. B riaBe mpencraBiieHbl JUarpaMMbl COCTOSHHS
JIBOWHBIX ¥ TPOMHBIX CHCTEM, AHAJIM3 PA3IMYHBIX CIIOCOOOB JIMThA IS IOIY4EHMs
3aroToBOK jgeraneit. Tarke ObUTH M3y4eHbl J[aHHbIE, KacCalOLLUECS BO3MOXKHOCTH
npoBejieHuss TepMuueckoi 00paboTkn cBUHLOBBIX Opons. Otmedaercss Manoe
KOJNHYECTBO pPabOT M HUMEIOLUXCS pe3ylbTaToB 110 BOIIPOCY, CBA3AHHOMY C
BO3MOJKHOCTBIO TepMHUYECKOH 00paboTku Takux OpoH3. Ha ocHOBaHMHM JIMTEPATypHOTrO
o030pa copmyupoBaHa LEIb JUCCEPTALHOHHOIO UCCIIEIOBAHUS, IS €€ JIOCTHIKCHMUSI
MOCTAaBICHB! KOHKPETHBIE HAy4HBIE W MPAKTHYECKHe 3a1a4y, OOOCHOBAH BEIOOD
MaTepHasIoB U Cr1ocod noyyeHus 00pasios. . ' : '

Bropasi riiaBa mocBsieHa OITMCAHHIO MAaTEpHAJIOB, METOJOB MOJy4YeHHs H
HccreI0BaHus 00pa3IoB, HCIIOIB30BAHHbIX B IHCCEPTALIMOHHOM padore.

B Tperbeii riiaBe MpUBEIEHBI Pe3yJIbTaThl HMCCIENOBAHUS 3aKOHOMEPHOCTEH
GopMHUpOBaHUsA CTPYKTYpPbl M CBOWCTB CBHHIIOBOH OpOH3bI B 3aBUCHMMOCTH OT
JIErMPOBAHKS HUKEJIEM U OJIOBOM B Pa3/IMUHOM KOJIMYECTBE KaK IO OT/eNbHOCTH, TaK U
B koMmruiekce. IlokaszaHo, 4TO NpPHU JIETUPOBAHUM HHUKEJIEM H OJIOBOM IPOUCXOJUT
GopMHpOBaHME KOMITAKTHBIX M PaBHOMEPHO pacrlpeleNieHHbIX BKIIOUCHHH CBHMHIA B
criaBe. Pe3ynbTaThl KaJOPHUMETPHUECKOr0 aHal{3a IO3BOJMIH C/leJlaTh BBIBOJALI O
BITMSHHMH JIETHPYIONINX KOMIOHEHTOB Ha MPOLECC KPUCTAIUIH3AIMM CBUHIIOBON OPOH3bL.
B rnase npuBeneH OGonpiioil 06beM JKCIIEPHMEHTANIBHBIX JaHHBIX TI0 pe3yJibTaTaM
MCTIBITAHMI MeXaHHUYECKHX CBOHCTB 06pa3iioB. OnpeiesieH coCTaB CBUHIIOBOI GPOH3DI,
obecrneunBalolMil ITOBBIIIEHHbIE 3HAUYEHNSI MEXAaHUYECKHX XapaKTePUCTUK CIIaBa.



B uerBepToii riiaBe IpUBOJSTCS Pe3yIbTAThl UCCIIEIOBAHKS CBUHIIOBOW GPOH3EL,
JICTUPOBAHHOM HHUKEJEM M OJIOBOM, IIOCIE MPOBEICHUs TepMHuecKoii obpaborku. B
r1aBe yKa3bIBa€TCsl Ha BO3MOXKHOCTh IIOBBIIIEHHS MEXaHMYECKUX XapaKTePUCTHK
CBHHIIOBOH OpOH3EI B pe3ynbTaTe MPOBENEHHUS cTapeHus cruiasa. [TokaszaHo, 4to nocie
LEHTPOGEKHOrO JIMThsi GPOH3BI B METAUIMYECKYIO M3TIOXKHHI Graromapsi BbICOKOI
CKOPOCTH KPHCTAJIJIM3allM¥ BO3MOXKHO NPOBEJEHHE OlNepalyH cTapeHus 0e3 3aKaliku
criasa. [IpuBesieHs! pe3yabTaThl MeTaJuIorpaduyeckoro U (pa3zoBoro aHajlIu3a Ccrjasa 1o
¥ nocJie crapenus. [ToBelleHre TBEPAOCTH CBUHLIOBOM OPOH3BI, IErMPOBaHHOI HUKEIeM
M. OJIOBOM, IIOCJIE CTapeHHsl MPOMCXOAUT Oiarofapss HOSBJICHHIO B CTPYKType
JIACTIEPCHBIX YACTHUIL TPOHHOro Xumuyeckoro coepunenuss CugNiSn;. ITo pesynbratam
UCCIIEIOBAHUSI CTPYKTYpPbl M CBOMCTB 00pasLoOB MpeaIOKEeH pPeXHUM TEepMHUYECKOI
00paboTKH 1 MOIyYeHUs: BEICOKOH TBEPAOCTH CBUHIIOBOM OPOH3BI.

B nsToii raaBe mnpuBeleH CNOCOO0 W3rOTOBICHHS JIMTBIX 3aroTOBOK JUIS
MPOU3BOJICTBA HAMPABJSIOUIMX OJHOpOTOpHOro wmpenepa u3 6ponssl bpCl0O10H3.
OnucaHa ycTaHOBKa M TEXHOJIOTHYECcKasi OCHACTKA Ul M3TOTOBJICHHMs OTIHBOK. Kpome
TOro, IpEACTaBIE€Hbl pe3yJNbTaThl IMPOMBIIUICHHOH anpobauuy Hanpap/IsioOLIUX,
M3TOTOBJIEHHBIX 110 TIpeaaraeMoi TEXHOJIOTHH.

3aBepiaeTcss pabora 3aKJIIOYEHHEM, COJEepXallliM OCHOBHBIE BBIBOABI 110
pe3yJbTaTaM JUCCEPTAllHOHHOTO UCCIIEI0OBaHUS.

Crenens JOCTOBEPHOCTH pe3yJabTaTOB HCCIENOBaHMs, OOOCHOBAHHOCTD
copMyUpOBaHHBIX B paboTe BBIBOJAOB M TOJOXKEHHH, BBIHOCHMBIX Ha 3alllUTy,
obecrieueHa HCIOJIB30BAHHEM COBPEMEHHBIX METOAUK HCCIEeI0BaHus, B TOM 4YHUCIE
aTTECTOBAHHOI'O HAYYHOIO M MCIIBITATEILHOTO 000pYy/1I0BaHUS U METO/I0B UCCIIE0BAHMS,
CTaTHCTHYECKHX MeTONOB 00paboTKM M aHanuM3a pe3ysibTaToB JKCIEPHUMEHTOB,
BOCIIPOM3BOIMMOCTBIO H COTIACOBAHHOCTBIO JAaHHBIX. HayuHble [10510)KeHH s, BRIBO/IbI H
pPEeKOMEH/AaLMU COOTBETCTBYIOT LIEJIH M 33/1a4yaM JINCCEePTAllHOHHOIO HCCIeI0BAHMSL.

[To Teme aucceprauyn OmyOIMKOBaHO 8 meyaTHBIX paboT, U3 HUX 2 B HAY4YHBIX
ypHanax u3 nepeuns BAK, 1 cratea B XKypHaie, BXOIAIIEM B MEXIAYHapOJHbIE
oubnuorpadpuyeckue 6aspl gaHHBIX nUTHpoBaHus Web of Science u Scopus. Yposens
anpobauuy pe3yIbTaToB paboThl cooTBeTCTBYeT TpeboBanusM BAK PO.

Pe3synpTaThl paboTHI, BBIIOJIHEHHOH aBTOPOM, MO3BOIHMIHM eMy C(HOPMYIHPOBATH
NOJIOKEeHHs1, 00/1a1al0IHe HAYYHOH HOBH3HOM.

B 4acTHOCTHM, YCTaHOBIEHO, YTO BBEACHHE HHUKENSA B CBHHIIOBYIO OpOH3Y
crnoco0cTBYeT (HOPMHPOBAHHIO KOMIAKTHBIX W PaBHOMEPHO paclpefe/ieHHBIX B
CTPYKTYpe JINTOM 3aroTOBKH BKJIIOUEHHI cBHHIA. Tak, BBeienre B 6ponsy mapku bpC10
5% HHMKeJNs TO3BOJISET YMEHBIINTL pa3Mep BKIIIOYCHHI CBUHIA Mo4YTH B 2 pasa (¢ 6,62
10 3,84 MxM).

Ha ocHoBanuM pe3y/bTaToB MU (GepeHInaIbHON CKaHUPYIOUICH KalopuMeTpUn
BBISIBJICHO, YTO JIEFMPOBAHME CBHHIIOBOH OPOH3BI 0JI0BOM CHOCOOCTBYET PaCIIMPEHMIO



MHTepBajla KPHCTA/UIH3alMM CIIaBa, B pe3y/bTaTe 4Yero HaGIIONACTCS yBeJIHYeHHe
pa3sMepoB BKIHOYEHHUH CBUHLA B CTPYKTYpe OPOH3EL.

DKCNIEpHMEHTANBHO YCTAHOBJICHO, YTO KOMIUIEKCHOE JErMpoBaHHE CBHHIIOBON
OpOH3bI HHKEJIEM M ONOBOM NPHUBOAMT K (OPMHUPOBAHUIO B CTPYKType OpOH3bI
BKJIFOYEHUH CBHHIIA KOMITAKTHOM (POPMEI.

Metonom  nuddepeHnranbHOil  CKaHUPYIOLIEH — KaJOPUMETPHH  BIIEPBbIE
orpeiesIeHbl TeMIIepaTyphl (Pa3oBBIX MpeBpalleHuii cBUHIIOBOM Gpon3sl Mapku bpC10,
JIOTIOJTHUTEJNIBHO JIETUPOBaHHOU HUKeNeM (10 5%) u onoBoM (0T 5 1o 15%).

[Toxa3aHo, 4TO NerupoBaHHE CBHHIOBOW OPOH3BI HUKEJEM H OJIOBOM, & TaKIKe
BBICOKasl CKOPOCTh OXJaXIEHHs CIJIaBa MNpPH JUTbe B MeTaIHyecKyio dopmy
CHIOCOBCTBYIOT 0BPA30BAHMIO YCIOBHH JUTS IIPOBEIEHNUS ONEpaLliy cTapeHus OpOoH3bI 6e3
3aKaJIKH. |

VCTaHOBIEHO, YTO  TepMHUYeckoe  YIpOYHEHHe  CBUHIIOBOH  OpoH3BI,
JOTIONIHUTEIBHO JIETMPOBAHHOW HHUKENEM U OJIOBOM, BBI3BAHO BBIJICJIEHHEM IIPH
CTapeHHH CIijlaBa JUCTIEPCHBIX YAaCTUL TPOHHOro XumMuyeckoro coeuneHus CugNiSns.

Teopernyeckas 3HAYHMOCTb JUCCEPTAllMM 3aKJIIOYaeTcs B TOM, 4YTO
BBISBJICHHBIE B paboTe 3aKOHOMEPHOCTH, CBSI3aHHBIE C (POPMHPOBAHHEM CTPYKTYPbI M
CBOMCTB CBHHIOBOM OPOH3BI B 3aBUCHMOCTH OT JONOJHHTEJIEHOTO JISTHPOBAHHUA CII1aBa
HHKENEM M OJIOBOM, a TaK)Ke B 3aBHCHMOCTH OT PEXHMOB TepMHUYECKOH 00paboTKH,
MOTYT CJIYKHTh Hay4HOH OCHOBOW ISl MPOrHO3MPOBaHWsS BO3MOYKHOCTH CO3/aHusl
MEIHBIX CIUJIABOB C MOBHIIIEHHBIMH HKCITyaTallHOHHBIMU XapaKTePHCTHKAMH.

[IpakTHyeckasi 3HAYMMOCTH JUCCEpTAlMU OOYCIIOBIE€HA TeM, YTO HA OCHOBE
M0JIy4EeHHBIX Pe3yJIbTATOB IPEIOXNKEHA TEXHOJIOTHs TMOJIyYEHHUs JIMTBIX 3arOTOBOK M3
CBUHIIOBOW GOpOH3bl € BBICOKMMH O3KCIUTyaTAllMOHHBIMM XapaktepucTHkamu. Ha
OCHOBAHMM PEKOMEH/ALMIA aBTopa OBLIM M3rOTOBJEHBI 3arOTOBKH Ul IPOU3BOJACTBA
HATIPaBJISIOIIMX OJHOPOTOPHOTO wwpejepa. JlaHHble u3aenus ObLiM MOCTABICHBI Ha
JIMHUIO 110 TiepepaboTKe MOJMMEPHBIX OTXOIO0B HedTexumuyeckoro npeanpustis 3A0
«HITK ITomumep-Komnayua» (r. Tomck). Hicrionb3oBanue pe3ysibTaToB IUCCEpPTALUM B
[POU3BOJICTBE MOJATBEPK/IALTCS AKTOM BHEJIPEHHUS.

3ameuanus no padore:

1. U3BecTHO, YTO CBHHIIOBbIE OpOH3BI, JIETHPOBAHHLIE OJIOBOM, CKIOHHBI 'K
JMKBAlMK¥ CBHHIIA U OJIOBA, OCOGEHHO MpH LEHTpoOeKHOM JuThe. K coxanenuto, B
TpeCTaBjIeHHON paGoTe He NPUBEJICHbI Pe3yJIbTaThl aHaTH3a XHMHYECKOro CocTasa 1o
CEYEHHIO MOJTyUYEeHHBIX JTUTBIX 3ar0TOBOK.

2.Tlpy aHanmu3e TIOBEPXHOCTH H3JIOMOB 00pa3slUoB CBMHLUOBOH OpOH3BI,
JIETMPOBAHHOM OJIOBOM M HHKENEM, CIeA0Bal0 OBl MPUBECTH KapThl pacnpeie/eHHs
XUMHMYECKHUX 3JIEMEHTOB MO TUIOLIAJAH H3JIOMOB.



3. HesichHo, Ha OCHOBaHHM Yero aBTOp WAEHTU(DUIUPOBAN paznUYHBIE
CTPYKTYPHbIE COCTaBIsIIONIME Ha oTOrpadusix MUKPOCTPYKTYPbl 00pa3110B CBUHIIOBBIX
GpOH3, JIErMPOBAHHBIX ONOBOM M HUKENEM, MpEICTABIEHHBIX B IyaBe 3, TaK Kak
OTCYTCTBYIOT pe3yJIbTaThl MHKPOPEHTI€HOCMEKTPalIbHOI0 aHaliu3a CTPYKTYPHbIX
COCTaBJISIFOUIUX CIIJIaBOB.

4. B pabGore mnpeacTaBieHbl pe3ylbTAaThl MCCIEIOBAHUS MEXaHHMYECKHX
XapaKTepUCTHK CBUHLIOBBIX OPOH3 B 3aBUCMMOCTHU OT XUMUUYECKOro cocrana. OnHako He
MPeJCTABIEHbl Pe3yJbTaThl UCIBITAHUI W3HOCOCTOMKOCTH OOpasloB M OTCYTCTBYIOT
pe3yNbTaThl UCIBITAHUH Ha LUKINYECKYIO JOJIOBEYHOCTh, XOTS 3TH XapaKTePUCTHKU
SIBJISIOTCS BOXKHBIMH 71 BIOOpa MaTepuana fetasneii, paboTatolux B yCIOBHAX U3HOCA
U LMKJIHYECKUX Harpy3oK.

5.B rnaBe 4 auccepTallMd TPHUBEACHBI PE3YJbTaThl METALIOrpapuyecKoro u
PEHTreHOCTPYKTYpHOro (ha30BOr0O aHaln3a 00pa3loB cIulaBa MpPeUI0KEHHOTO aBTOPOM
coctaBa. OJHAKO OTCYTCTBYIOT pPe3yJbTaThl MHUKPOPEHTI€HOCIIEKTPAIbHOIO aHanusa
Pa3IMYHBIX CTPYKTYPHBIX COCTABJSAIOIIMX CIUIABA, YTO HE I03BOJAET C OOJBIIOH
YBEPEHHOCTBIO CYAHUTH O TPHPOJAE U W3MEHEHHH XMMHYECKOr0 COCTaBa CTPYKTYPHBIX
COCTABJISIIOLIUX B IMTOM COCTOSIHUH H [10CIIE TEPMUUYECKOH 00paboTKH.

6. Ilpu MerannorpaduyecKoM aHali3e CTPYKTYPbl H3y4aeMbIX 00pasiioB B JIKTOM
M TepMHYECKH 00pabOTaHHOM COCTOSIHHY ClIeJJ0Ba0 Obl IPUBECTH €€ KONUYEeCTBEHHbIE
XapaKTepPUCTHKU: pasMep U IO (Pa30BBIX COCTABIIAIOIMX.

7. HesicHO, ¢ KaKOil LIeJIbI0 aBTOpP PEKOMEHIyeT BBOAUTE JIUraTypy Menb-hochop
mocie BBOJA HMKens, onoBa M cBuHna? PackucieHue paciiiaBa  HeoOXOAMMO
IIPOU3BOAMUTE Iepell BBOJOM JIErKOOKUCIISIONMXCS KOMIIOHEHTOB (B JIaHHOM Cllydac —
0J10BA).

VkazaHHble 3aMe4yaHHs He CHIXAKT TEOPETHYECKYI0 H  IPAKTHYECKYIO
3HAYUMOCTH auccepraionHoi paborsl Kinovkosa H.C., BEITONHEHHON HA aKTyalbHYIO
TEMY.

| Jducceprauus COOTBETCTBYET  HACHOPTY cniennénbuocnil 201 ~ =
MetanioBeieHre M TepMudeckas 06paboTka MeTauIoB U cIuiaBos: 1. 2. «TeopeTnyeckue
H BKCIepHMEHTalbHble HCCieI0BaHus (a3oBBIX M CTPYKTYPHBIX IpeBpalleHUH B
MeTalaX M CIUIaBaX, MPOMCXO/ISIIMX [PU Pa3MYHbIX BHELIHUX BO3JACHCTBUAXY; 1. 4.
«TeopeTryeckue M KCIIEPUMEHTANIBHBIE UCCIIEIOBAHUS TEPMHUUYECKUX, TEPMOYIPYTHX,
TEPMOILIACTHYECKHX,  TEPMOXMMHMYECKHX,  TEPMOMATHUTHBIX,  PaAMAlHOHHBIX,
aKyCTHYECKHUX W APYTUX BO3JEHCTBUN M3MEHEHUs CTPYKTYPHOIO COCTOAHUS U CBOJCTB
METAJIJIOB U CIIaBoBY; M. 8. «MccneoBanue paboTocnocoOHOCTH METAIJIOB U CIIJIaBOB
B PA3IMYHBIX YCIOBHAX, BEIOOP M peKoMeHalus Haubosiee IKOHOMUUHBIX 1 HA/IEXKHBIX
METATHYECKHX MAaTepUaoB JUIs KOHKPETHBIX TEXHMYECKMX HA3HA4YCHHH C LEJIBIO
COKpALLIEHNs METAVIOEMKOCTH, YBEJMYeHUs pecypca paboThbl, MOBBIICHHA yPOBHS



3a[laHHbIX GH3HYECKHX H XHMHYECKAX XapaKTEPHCTHK JeTajeil MallHH, MeXaHW3MOB,
PUOOPOB U KOHCTPYKIIUITY.

3aknaoyenne. IlpencraBnennas mguccepranusi Knoukosa H.C. ssisiercs
3aKOHYEHHOH Hay4YHO-KBaIM(UKAIMOHHON paboToH, conepxalieil perienie npodiemsl
MOBBILIEHHS MEXaHUYECKMX U IKCILTYaTALNOHHBIX CBOMCTB CBUHLOBBIX GPOH3 3a cuer
KOMIUIEKCHOTO JIETUPOBAHUSI OJIOBOM M HHUKEIEM M TEPMHYECKOIo YIPOYHEHMS.
PesynbraTsl, npencraBieHHbIe aBTOPOM, 00/1a1al0T HayYHOI HOBU3HOM U IPAKTHUECKOI]
3HaYMMOCTBIO, HX JIOCTOBEPHOCTH HE BBI3BIBAET COMHEHHIA. D¢ pexkTuBHOCTD
pe3yabTaToOB TCOPETUYECKUX H IKCIEPHMEHTANBHBIX MCCIICIOBAHUI MOATBEpIKAACTCS
aKTOM BHEJPEHHs B MPOM3BOJCTBO TPe/ITaraeMbIX TEXHOIOTHYECKHX peluernii Ha 3A0
«HIIK Tlomumep-Komnaynm» (r. Tomck). OmyOnukoBaHHbIe pabOThl aBTOpa, B TOM
4UCie B pELIEH3UpYyEeMbIX U3NaHUsX, onpeaeneHHelx BAK, u aBropedepar nocratouno
TIOJTHO OTPa’KaloT CoZep)KaHne paboThl.

B uenoM npesncraBieHHas JuccepTaluoHHas paboTa y10BIeTBOpsieT TpeOoBaHHsIM
1. 9 ITonoxenus o NpUCYHACHUN YUEHBIX CTENCHEH, YTBEP)KICHHOTO MMOCTAHOBICHUEM
IIpaButennctBa PO ot 24.09.2013 r. Ne@42, npenpsABnsieMblM K AUCCEPTALMSIM Ha
COMCKaHHe yYeHO CTeneHu KaHaAuaaTa HayK, a ee aBrop, KiioukoB Hukonaii Cepreesuy,
3aC/ly’)KHBaeT MPUCY)KIEHUS YYEHOW CTENeHH KaHAuAaTa TEXHUYECKHX HayK I10
crnelanbHOCTH 2.6.1 — MetaiuioBeneHHe U TepMUyeckas 00paboTka META/UIOB U CIUIABOB.

CorsaceH Ha BKJIIOYEHHE CBOUX NEPCOHATBHBIX JaHHBIX B JIOKyMEHTaX, CBA3aHHBIE C
paboToii IUCCEPTAIMOHHOIO COBETA, U JaJIbHEeHIIYI0 UX 00paboTKy.

OdunnanbHbIii ONNOHEHT,

JIOKTOp TeXHHYeCKHX Hayk (crnenuanbHocTh 05.16.04 - Jlutelinoe npon3Bo/ICTBO),
JIOLIeHT, 3aBefyloUMi Kadeapol JNHUTEHHOrO0 IMPOM3BOJACTBA M YIPOUHSAIOMINX
TeXHOJOrHi DelepaibHOTO TOCYAApCTBEHHOIO aBTOHOMHOIO 00pa30BaTesibHOIOo
yupeKIeHusi BhICIIEro obpa3oBanus «YpanbCKuil (enepanbHbIl yHUBEPCUTET UMEHH
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