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O MPHCYEKIEHHH
Hxuo Aane Baagmvmupoene,

}"IEHDﬁ CTelleHH KaHTHTATA TEXHHYeCKHY HAVK

Hucceprammma «PeryiHpopanse HampaaeHHO-I2hOPMHPOBAHHOTO COCTOSHHS
KOHCTPVEIHE MeTaUINIeCcKOro Kapkaca 0OBA3KH BAaHHEIX CTEKIOBAPeHHBIX Iedei 10
cnemHamsHOCTH 03.23.01 — CrpoHTensHBle KOHCTPVELIHH, 30aHHA H COOPYESHHA
nmpEEATa K 3amBETe «20» ampema 2022 r. guEcceprammoEHEIM coeeTrom JI 01.006.02
(mporokon Ne 114) ma Oaze IOV BIIO «[ombacckas HaoDHOHAMLHAA AKATEMHES
CTPOHTEILCTEA H apXHTeKTYpel», 286123, r. Makeeeka, yvu. lepxaerna ? (mpuraz o
CO3TAaHHH THCCepTamuoHHoro coBeTa Ne 634 ot 01.10.2012 ).

Couckarens, Mxno Amna Bmammvmpoena, 1983 roma powmenma B 20060 romy
okoHTHIA [JoHOACCKVIO HADHOHATEHVE) AKAJEMHIO CTPOHTEILCTEA H ApPXHTEKTYPEL IO
COeIHATEHOCTH «[IpoMBImTeHHO® H rpaimaHckoe crpoHTemscTEO». B 2009 romy
OKOHTHIA ACOHPaHTYPY NpH JJoHOacckoH HANHOHATEHOH AKATEMHH CTPOHTEIBCTEA H
APXHTEKTYPE o cnenHameHocTH (05.23.01 — CrpoHTensHEIEe KOHCTPVEDHH. 30aHHA H
coopyaeHHA. PaboTaeT accHcTeHTOM KadeIpel «[eXHOTOrHH H OpraHH3alHA
crpouTenscTBay 1 OV BIIO «Jlombacckas HanmHOHATRHAY aKageMHS CTPOHTEILCTBA H
APXHTEKTYPED!.

JHccepTaia BRIOMHEHA Ha Kadeape TEXHOIOTHH H OPraHH3allHH CTPOHTEILCTEA
[0V BIIO «/lonbacckad HANHOHATEHAT AKATSMHEA CTPOHTEIBCTEA H apXHTEKTVPED .

Hayumeni pyvroeoguTens: HOror Amatommii MixafalopH4d, JOKTOP TeXHHUSCKHX
HaVK. npodeccop. 3apeIVIOITHA Kadeapol TeXHOTOTHHE H OPraHH2allHH CTPOHTENBCTEA

[0V BIIO «/lombacckas HaHOHAIBHAY AKAIEMHA CTPOHTEIBCTEA H APXHTEKTVPELY .



OdHUHATEHEIS OMIIOHEHTEI:

1. 3seper Burammii BaneHTHHOBHY, IOKTOp TeXHHYSCKHX HavK., opodeccop.
3aBe yIOITHH xKadempoi MeTa/LTHIeCEHX KOHCTPYEITHH PemepansHOTO
roCYIAPCTECHHOTO — OHDEETHOTO — ODPA30BATEIBHOTO — VIPERJICHHA  EBICIOETO
obpazoBaHHA «J[HIIenKHA rocyIapcTEEHHERIH TeXHHISCKHA VHHEepcHTeT: (21 BOY BO
«JII'TYw):

2. llcrox Bmxrop DBacHIEeEHYW, EKaHIHZAT TeXHHYSCKHX HAyK., JOLEHT,
3ABSOVIOINHE Kadegpodl CTPOHTENBCTEA H  apXHTEKTVpPH [ ocyaapcTEeHHOrO
0Dpaz0BaTeNBLHOTO VApEeRIeHHA BeICIIere obpaszopanma Jhvramckod Hapommoi
Pecoyvomusm «JIyvranck®il rocyIapcTBEHHBIH VHHBepCcHTST HMeHH Baammwvmpa amss

(TOY BO JIHP «JIT'Y M. B. JTama» mamH moaosEHTeIbHEIE OT3EIBRI HA JTHCCEPTALTHED.

Beoymas  opraEmzamma PengepaneHOE — rocyIapcTESHHOE OO ITEETHOS
0DpazoBaTeNBHOS  VUPSEICHHE  BRICIOETO NpodecCHOHATBHOrO  0DpazoBaHHA
«BomrorpaackHii TrocVIApCTECHHEIN TeXHHUeCKHH VHHBepcHTeT» (PIBOY BIIO
«Bomrl TY») B cBOEM MONOAKHTEIBHOM OT3EIBE, MOANHCAHHEIM 3aMECTHTEIEM
aHpekTopa HMHCTHTYTAa apXHTeKTVPHl H CTPOHTENIRCTBA IO HayIHOH paboTe, M.TH.,
npodeccopom bypmadenko Onerom Bacummepwdaem. ykazama, 9T0  IHCCEpPTAITHSA
Hxuo Apnm  BraguMHpoBHEI  OpeacTaBIgeT CcODOH — 3aBepIIeHHYID  HAVIHO-
HCCISOOBATENBECKYEY paboTy. EBHIOOIHEHHVE) CAMOCTOSTENIBHO, Ha  BEICOKOM
npodeccHOHANTEHOM HAYVIHOM VPOBHE, HAa AKTVATBHVIO TEMY H COOEPAHT HOBEIE
HAVIHEIE PE3IVIBTATEl H MOIOEKEHHA B YacTH pPazBHTHA 3HAHHH 00 YVTOYHEHHH
XapaKTepa H3MEHEHHA HANpPLAcHHO-ISOPMHPOBAHHOTO COCTOAHHA CEOJA NIETH IIPH
HAIPeBe H B TacTH COBEPIOEHCTEBAMH METOJOE PETVIHPOBAHHA HANPLECHHO-
AethOpPMHPOBAHHOTO COCTOSHHA KOHCTPVEIHH METAUIHIECKOr0 KapKaca OOBA3KH
BEAHHEIX CTeKIOBapeHHEIX nedefi. (OOOCHOBAHHOCTE H JOCTOBSPHOCTE HAYVIHEIX
TIONTOE CHHI, EEIEOIOE H pPeKOMeHIAITHH MO TECPETANTCE JAHHEIMH
IKCOEPHMEHTATEHEIX — HCCOeJOBaHHA, KOTOPEIE EBEINONHEHH ¢ [OpHMeHeHHEM
COBpPEMeHHEIX TeXHOIOTHA H o00pYIOBaHHA CO CTATHCTHYSCKOH 0bOpabOTHKOH JAHHEIX.
a TalkEe COOTBETCTBHEM THCISHHEIX HCCIemoBaHHH meficTeHTensHoMy HJIIC
HOHCTPVEILIHH Kapkaca CTeKIoBapeHHOH nedH [[HccepTalHoHHas paboTa Ha TeMy

«PeryIHpoBadHe  HaOpPLASHHO-IQOPMHPOBAHHOTO  COCTOSHHA KOHCTPYKIHH



METALIHIeCKOT0 KapKaca ODOBS3KH BaHHBIX CTEKIOBAPEHHBIX Nedeld» OTBedaeT
TpeboparnaM . 2 2 [Tomoxenns o NpHCYVAISHHH VISHBIX CTeeHeH, MpeIbIBIAeMEIM K
KAHTHIATCEHM JHCCEpTAIHAM. a e aeTop, Hxvo Anpa BramnmvmpoeHa. zacayaHBaeT
OPHCYAICHHA VISHOH CTENeHH KAaHTHIATA TEXHHYECKHX HAVK [0 CIEIHATEHOCTH
05.23 01 — CrpouTensHEIe KOHCTPVEIHH, 3TAHAY H COODYASHHA

Bribop odHOHATRHEIX ONMDOHEHTOE H BeOyIOed OpPraHH3allHH oDOCHOBAH HX
KOMIIETEHTHOCTEI) B OONACTH HAYVIHO-IPAKTHIECKHX HCCISJOBAHHEA CTPOHTEIBHEIX
KOHCTPVELIHE, 30aHHI H COOPVAESHHA H HATHIHEM IIYVOTHKAITHH B COOTESTCTEVIOINEH
chepe HCCASIOEAHHA, B FacTHOCTH IO ONEHKE HANPLAEHHO-IeQOPMHPOEAHHOTO
COCTOSHHA MeTAUITHYeCKHX KOHC TPYKITHI.

I[lo pesympTaTaM NOpPOBENEeHHBIX HCCISIOBAHHH COHCKATENIb ONYDIHKOBAI
23 Hay9HEIX paboT. B TOM 9HCIE 8 B peleH3HPYeMEBIX HAVIHEIX H3OAHHAX., EXOIANTHE
E NepedeHs CHeIHATHIHPOBAHHEIX AVpHATOB, vreepxneHHerx BAK MOH IHP.
T nybnHEanmHi — B cOOpPHHKAX MAaTEpHAIOR HAVIHEIX KOH(GepeHITHI

Hambonee sasnMeIe paboThl IO TEMe THCCEPTAITHH:

1. AranH3 KOHCTPVETHBHEIX PelleHHA BAHHBIX CTeKIOBapeHHBIx meded /[ A M.
Hroe, [I. A. Taxrtaii. A. B. Hxuo [m gp.]. — Tekcr : wenocpencTeenrmi // BicHEK
Jorbackkol HAIMOHATEHOI aKageMii OyVIiBHHOTEa 1 apxiTekTypH. — 2008. — BHnyck
3(71) Texmomoria, opraHizamis, MeXaH13allld Ta reole3ddHe 3abecnedeHHS
oymeaunTea. — C. 123-130 (llposeden ananus KoOHCMPVKMUSHBIX peldeHui
cmexnosapennbix nevell. Ilpoananuzuposansl cyujecmeyioujue Memoduxu pacqema
MEeMATTHHECK020 RAPRACA NEYU, EblASTEHbl HeAOCIMAMKY U HEMOYHOCMI PACHemos) .

2. HKroe. A M CratEgeckmf pacdeT MeTAIIHISCKOro Kapkaca
crexnopaperHnod mean /| A M. FOros, A B. Hxumo. — TekcT | HemocpencTeBeHHEBIH //
Bicuuk [Jonbacekoi HamoOHATBHOI akagemii OVIIBHHITBA 1 apxiTekTvpH. — 2008, —
Bunyek 3(71) Texmomoria, opraHizamida, MeXaHi3amid Ta FeoJe3HIHe 3abecnedceHHA
ovmeaunTea. — C. 149-134 (Ilpusedenti mpunyunsl cmamuyeckozo pacHemda
nnockoll pamel Kapracd, oNucaHa Memoduxa cbopa HApYIoKR HaA paMy, NpusedeHsl
pesyibmanmsl pacyema NpocmpadcmeeHHoll pacHemuoli cxemwbl Kaprkaca om
JONOTHUMETbHBIX HAZPYVIOK OM MeMNepamypHblX eo30elicmseiii).

3. Hxmo. A. B. OnpegencHHe 3KCHepHMEHTATBHEIM IIVTEeM JeHCTEHTEIBHOTO



HIC xomoHHEI Kapkaca CTeKIoBapeHHoH mnean 3zasoja Q000 «CrpoHcTermo-
TpeiimuEr» B r. KoHcramTHHOBKAa / A B. Hxmo. — Teker : menocpencTeeHHEIH //
Bicurx JopOacekoi HAOHATEHOI aKkageMii OVIIBHHOTEA 1 apxiTekTypH. — 2012, —
Bunyck 6(98) Texmomoria, opraHizamia, MeXaH13amd Ta FeoJe3HTIHE 3aDecledeHHA
ovmerHnTEa. — C. 146—133 (Onucana memoduxa npogederua 3KcHePUMEHMATbHbIX
uCCTedosan il HANPANXCEHHO - AePoPMUPOSARNOZ0 COCMOANIA KOHCMPYKY Ul 008A3KU
MEMALTHYECKO20 KapRaca 068A3KU HeXl).

4. Mogemapoparne HJIIC weTanmHYeckHX KOHCTPVEKIHH #KapKaca ODBA3KH
CTeKIOBAPeHHOH MeYH E NePeXoJHBX COCTOSHHAX IOPH BEOJE €8 B 3KCIUTVaTalHK /
A M Hroe. A B. Hxuo, A. H. Muponoe. C. O. Tatrkoe. — TekcT : 3nekTpoHHEIH //
Metanmaqeckne xomcTpyvemmeE. — 2017, — T. 23, Ne 4. — C. 177-190. — URL:
http://donnasa ru/publish house/journals/mk/2017 4/03 yugov ithno mironov titko
vpdf (mara nvbmukamem: 11.12 2017) ([Ipedcmasnensl pesvibmambl HUCTEHHOZO
NECCTe008aH A HANPAXCEHHO-0eDoPMUPOSaANHOZ0 COCMOAHNA KOHCMPYVRYNI Rapraca
HOMVYEHHBIE € HCHOMbIOEAHNIEM KOHEYHO -ITEMERIMHO20 aHATNZa).

5. O MeTommHEe pacdeTa MeTAUIHIECKHX KOHCTPVEIHH Kapkaca oDBS3KH
paHHEIX cTeKnoBapeHHEX meded / A M. HOroe, A. B. Hxmo. A B. Kpynengenro.
C. O. Tutros. — Texkcr : amexkTponnsni // Mertanmigeckne koHCcTpyvEnHH. — 2021, —
T. 27, Ne 3. —C. 151-169. — URL: http://donnasa mv/publish house/journals/mk/20-
21 _3/03 wvugov_ihno krupenchenko titkov pdf (mata nvomukammm: 11.10.2021)
(Ilpedcmasnensl pesvibmambl HOUCKA PAYHOHATOHBIX NAPAMEMPOS ONA VHPasneHus
HaNpANCeHHo-0e@opMUPOSaHHbBIM cOCMOSHUEM Kapkaca obeasku neuu. Pewena
3adaya  HMONCKA  MeMHepamyPHuIX  UMMEPSanos  SO0ZHUKHOSEHUA  HpeoenbHBbIX
COCMOAHNT 8 caode neyil).

Ha guccepranmio v apTopedepar nocTvimmo 12 OT3RIBOB, B KOTOPEIX OTMEdarOTCH
AKTVATbHOCTh, HOBHHA H J0CTOBEPHOCTh MOMYYeHHBIX PE3VIHTATOB, HX 3HATSHHE A
HAVEH H NPAKTHEH. Bee OTIBIEEI NOMOKHTENBHEIE, B HHX COASPEATCA CISIVIOITHE
3AMETAHHA

1. 3amnerankoe Hropes Huxonaeepww, moxTop TexXHHYecKHX Havk, mpodeccop.
sapemyiomud  Kadempoii «(Obopvmopamme mmHmepmx npomseomcTer 10 BIIO

«JloHEe KM HAITHOHAIBHEIH VHHESPCHTET PKOHOMHEH H TOproeaH BM. Muxanta Tyran-



bapanoeckoro». (OT3HE NOTOEHTENEHEIH, ¢ 3aMETAHHAMH:

- B aBTOpedepaTe DHCCEPTAITHOHHOH pabOTH HEJOCTATOTHO BHHMAHHA VISTSHO
METOOHEKE JKCOSPHMEHTAIBHEIX HccaemoBammid — 0.0 crp. (8-9 crmp) B pazmene
THCICHHOTO MOISTHPOBAHHA,

- JABISHHE OT pacliopa CBOJA BEIPAKCHO B xH/cy’. a e 8 MIIa (cTp. 11):

- Ha pHC. 9 B rpahHKax mo ocAM OpPOHHAT pa3MepHOCTE VEasaHa B « M. a B TekcTe
xHM.

2. boraamoe Eeremmii BnagaMapoBEY, KaHIHIAT TEXHHYSCKHX HAVE. JOLEHT.
3aBeVIOIHA Eadegpod «CompOoTHEISHHE MATepHAIOE H TEOPSTHUECKAd MEXaHHEA»
[0V BO JIHP «JlyvraHckHA rocyJdapcTESHHBIH #ArpapHBIH VHHBepCcHTET». (OTIRIB
IOIOAHTEIBHEIA, ¢ 3aMeTaAHHIMH

- HA THTYABHOM THCTe aBTopedepaTa oTcyrcTEveT ¥ K

- mpeIMeT HCCIeOOBAaHHA JOLEEH OBITH ctOpMyTHpPOBAH KaK «YCTAHOBISHHE
3AKOHOMEPHOCTEH . %, A He «H3IMEeHEeHHe MAPAMETPOB. . %]

- He NOACHEHO. NOYeMy BO ETOPOM pa3fele HcoolelyeMad CTEKIOBApeHHAd ek
uMeeT pasMepsl 16.0x8_ 3 m. a B TpetheM pazgene 17 8x8.2 m;

- HAa PHCYHEe § He VEa3aHO MecTO pacmomokeHHA cedeHHa A Tak xe He
0DOCHOBaHO pasMelleHHe TEH0JATIHKOE HA CTEHKE JEVIABPOEOH DATKH. MOCKOIBEY
marmee D2, D9, D22 D30 pacnomo#eHsl B TOUKAX HY/IA HOPMATEHEIX HANpPLKCHHI.

- Ha pHCcYHEaX 14 H 15 oTcyTICTEVIOT pasMephl CTEPAHEEOH KOHCTPVELIHH;

- KOMHIECTBO BEIBOIOE MPEBBIMIAST KOMHISCTEO MOCTABISHHEIX 3adad BrBoaw!
PAacTIHVTEL, HEKOHKPETHEI H NePeIpPyEeHEl VEE pacCMOTpPeHHOH B aBTopedepare
HHQOPMALTHEH.

3. baii Baagmvuap PemgopoBHY, KaHIHIAT TeXHHISCKHX HayK. mpodeccop.
sapenyiomuH Kadempod «CtpomTensmele woHcTpvEmHH» PIBOY BO «TroMmencrmi
HHIYVCTPHAMBHEN VHHEepcHTeT», PO, r. Tromens: Edpamor Anexcamap Anexceeepnd,
KAaHTHIAT TeXHHIeCKHX HAyK, JoleHT EKadeapwel «CTpoHTeNBHEI® KOHCTPYEITHH»
$IBOY BO «TromeHCEHE HHIVCTPHATEHBIH VHHBepcHTeT:, PP, r. Tromens. Or3ne
MOIOAHTEIbHBIH, ¢ 3aMeTaHHIMH-

- Ha pHCYHEEe 14 He VEazaHEl e THHHITE H3IMEPEHHA!

- Ha ¢. 9 H B OCHOBHEIX BEIBOJAX VEAIAHO, YTO pPacdeéT MeTALTHYeCKHX



KOHCTPVELHH BEIIIOJIHEH B IHHEHHOH [OCTAHOBKE H [IOIVISHHEIE HAlpAASHHA
IPEBEIIANOT JONVCTHMEIE B / paz. 19 momydaeHHs Oolee KOPPEKTHOIO Pe3yiIbTaTa
CIeIOBANC OBl BEIIOMHHETE PACTET € VISTOM (QH3IHIECKH H NreOMeTpHIeCKH HeTHHeHHOH
paboTEI MaTEepHATA.

4 Tapamxa Hrops MuxaiitoBEd, KaHIHIAT TEXHHIECKHX HAVE, JOOSHT. JOLEHT
kadeIpEl MeTATIHISCKHX H JepeBSHHEIX KOHCTPYEUHA, HHCTHTYVT cTpoHTenscTEa H
apxuTerTypel (MCA) IBOY BO «HammomameHeni necnegopaTenbCkHid MockoBcrmii
rOCYIAPCTESHHBIH  CTPOHTENBHBIH VHHBepcHTeT» PP, 1. Mockea. Orzme
IONOAHTEILHEIA, ¢ 3aMETAHHAMH!

- B JKNePHMEHTATBHOH YacTH HCCISJOBAHHA HaNpOieHHO-IeopMHPOBAHHOIO
COCTOSHHA  HATYPHBIX MEeTAUIOKOHCTPYELHH CTEKIOBAPEHHOH NeYH OTCYTCTBYEeT
VIOIOMHHAHHE © ODOCHOBAHHOCTH HCIONB30BAHHA TEH30JATIHEOE HAa OVMaXHOH H
KIeeB0oi OCHOBe B JHANAzOHe PabOTHX TeMIepaTyp KoHCTpyeuHHA. 11 xoHTpodd
BO3MOMHOTO Ipefida HyId NOKAZAHHH TeH30MEeTPHIECKOH CHCTEMEI OT TeMIISPaATYPHOH
NOM3VIECTH KISeBOH OCHOBRI TeH3I0JATIHEAa CIeJ0BaI0 OBl HCIOIB30BaTh
KOHTPOIBHEIH TEH30JATIHE:

- B BHEOZAX JeTBEPTOH IWMABE OTMedUeHA  BEICOKAA  CXOTHMOCTE
IKCIEPHMETATBHEIX H THCISHHEIX HCCIIeIOBaHHA, KoTopad He npeesimaeT 1.5 % XoTa
B pacufTHOH CXeMe HCIOONL3OBAH PAI VIPOIIEeHHH VepegHeHHe kKoahdHoHeHTa
pacIHpeHHA MaTepHaNa NeTH, CBOJ IPHHAT KAk MOHOIHT 0e3 y4éTa BOZMOMKHOH
MOTATIHEOCTH OTHEVIIOPHOIO KHPIHYA OTHOCHTEIRHO APYVT OPVra, HepaBHOMEPHOCTE
TeMIIEpaTyphl MO IHHE [e9H 3aMeHeHAa Ha OTIelbHBEI® VIACTEKH C [OCTOSHHOH
TeMIIEpaTypPOH.

5. Ypuokmi Maxann PomaHoBHY, 3aMECTHTENER 3aBEOVIOMETO OTIEIOM
MeTarTHIeckHEx KoHcTpvEmHA (OMEK)., zapemyviommE nabopaTopHeH pacdeToE H
IKCIIEPTH3IEI MEeTALTHIECKHX HOHCTPYELTHH, [enTpansaei HAVIHO-
HCCIEOOBATEABCKHH HHCTHTYT cCTpoHTemeHEIX kKoHcTpyvemmd (IJHHHCK)
B A Kyuepenro AO "HHII "Crponrenscteo”, PP, r. Mockea, KaHIHIAT TeXHHTIECKHX
Havk, Iloramoe Anexcamap BaagaMHEpoBHY, 2aMecTHTEIER  3aBeIVIOIOETO

mabopaTopHeH oDCIemoBaHHA H 2 MOHHTOPHHTA METALUIHISCKHX  KOHCTPYEIHE

mpomzgammi [[HHHCK mv. B.A Eyuepenxo AO "HHII "Crpomrenscteo”. PP, 1.



Mockea, KaggHIaT TeXxHHEIecKHX Havk. OT3EE DOMOAHTEIRHEIA, ¢ 3aMeTaHHAMH:

- pe3yIETaTEl paboTEl OCHOBAHEI Ha pacdeTax B IPOTPaMMHOM KOMIUIEKCE B
THHeHHOH nocTaHoBKe. [IpoH3IBOOHICA IH 418 OOSHKH H CPaBHEHHT pactdeT B
HeTHHEHHOH NOCTAHOBKE (TeOMeTPHIeCKod, GHIHIecKoH)?

6. byzano Hama AnexcaHIpoBHA, KAHTHIAT TeXHHYSCKHX HAVE, Tpodeccop.
kadegpa «l pagoCTPOHTENECTED, IPOSKTHPOEAHHE 3TaHHA H coopy:EeHHiE» @I HOY BO
«H0amo-PoccHiicklil  rocyIapCTEeHHBIH NOMHTEXHHYecKHH VHHEepcHTeT (HIIH)
uMern MM, Ilmatopa»., P®. r. Hoeouepracck. OT3eE DONOEHTISIBHEI.
aMEeTAHHAMH:

- Ha cTpamune 18 aBTOpedepara mpHBedeHa GopMylIa, DOACHEHHE K KOTOPOH
XOTeaoCck OBl IIOMVIHTE. PacdeTHOe CONPOTHBISHHE A4 ONpelelcHHA HOPMATBHOTO
HanpazeHEHd. () KakoM pacdeTHOM COMPOTHBISHHH HIAET Petdh’;

- B TEECTe aETopedepara He VKazaHB MapEH H DPOYHOCTHEIE XapaKTePHCTHKH
CTATH, KOTOpad HCIONB30BAHA M4 KOMOHH Kapkaca. Kak BaHgeT Mapka CTanH KOTOHH
ua HI[C kapkaca H BOCIIpHATHE H3IMEHEeHHH TeMIIepaTVphl!

7. Barmm Huxonaii HeamoeHd, zaBeqviomHi HayIHO-HCCISIOBATEIBCKOH
mabopaTopHeH CAMOBOCCTAHABIHBAIIMHXCA  KOHCTPYKIHOHHBIX — MATEDHAIOB
PIAOY BO  «Camxr-lleTepbyvprcimii nmomHTexuHmYIeckHE  vHEHBepcHTeT [leTpa
Bemuxoro», PP, r. Cauxr-Iletepbvpr. gokrop Texmmdeckux Havk, npodeccop. OT3mE
MIOIOAHTEIBHEIA, ¢ 3aMeTaHHAMH

- COTMIACHO CXeMe NPHIOKEHHT Harpy2KH OT Beca CTeEIOMACCEHL, H300pakeHHOH Ha
pucvEke 2 6. Harpy3ska OeHCTBYeT TONBKO Ha OHO Nedd. He y9ITeHO XDaBlIeHHe
CTEKIOMACCE! Ha DOKOBEIE CTeHEH NetH. KakHe-mHO00 NoACHeHHT HE JaHEI;

- B pacueTHOH MoZemTH H3 pazgena Il nmpHHHMaeTcd OIHHAKOBAA TeMIepaTypa
EHYTPH II€TH B PaMEaX €€ IONepetdHOro cedeHHd. He ScHO, 0DYCIOBISHO IH 3TO TeM.
9T0 BCISACTEHE IVIHCTOTO TelnoobMeHa B 3aMEHYVTOM o0O0BeMe TeMIeparypa
EBEIPABHHBAETCA. MTHDO 3TO ABIAETCA JONyIIeHHEM B pacdeTHEIX Mogensx. Ecian Takoe
JOMVIOEHHEe OBUIO COeTaHO, TO OHO JO/DKHO OBITE OTOBOPEHO H ODVCIOBISHO!

- B MeTOOHES MOJSTHPOBAHHA TeXHOIOTHIECKOTO MPOLEcca, MPeAcTABISHHOH B
mogpazaens 3.3, HEZOCTAaTOMHO MNOAPODHO ONHCAHO MOJETHPOBAHHE 3TAIOE

TeXHOIOTHIeCKOro nponecca B mporpasmye JIupa CAITP. He scro, amaeTca mm pacaeT



HA KaiJgoe CcoYeTAHHe HarpyioK, NepedHcIeHHOoe B Tabaume 3.6, HesaBHCHMBIM
pacUeToM HIH Ha Ka&OOH [NOCIeIVIOINEH CTagHH VYTEHO HANpPSKEHHO-
IethopMHPOBAHHOES COCTOSHHE KOHCTPYVEIHE OT NPeIBIVIOHX COTeTAHHH:

- B TEKCTe JHCCEPTAITHH HeoTHOKPATHO VIOMAHYT BEICOKOTEMISPATYPHEIH pekHM
pabOTEI MeTH, XapaKTepHIVIOMHAcT TemmepaTvpaMe g0 1300 rpamycoe u oomee. [Ipn
3TOM HE VEA3aHO KAK OBLUTH VITEHEl B PACUeTaX HIMEHAIIOHECH IPOUHOCTHEIE H
IethopMATHOHHEIE XapaKTePHCTHEH MAaTepHAIOB IeYH H KOHCTPVELHHA OOBS3KH NOJ
IeHCTBHEM MOBBIMIEHHBIX TEMIIEPATYP.

8. benwmii I'paropmii Heamoemg, mokTop TexHEUeckHX Havi., npodeccop.
npotdeccop-KOHCYIETAHT EKaQeIpel HeIe200eTOHHEIX H KAMEHHEIX KOHCTPYEIIHH
PIBOV BO «Camxt-IleTepbyprokmil rocvIapCcTEeHHEBI apXHTEKTYVPHO-CTPOHTEIBHEIH
yvaraeepcHTeT», PP r Caskr-Ilerepoyvpr. OT36lE MOMOAHTEIBHEIH, ¢ 3aMeTaHHAMH:

- BO ETOPOM pa3zdele ABTOPOM E KadecTBE MeToma HHcIeHHod omeHrn HIC
METAITHISCKOTO KAPKACA IIEYH BEIOPAH MeToI KoHeTHEIX 3neMeHToE (ME3). B ocHoRe
IOCTOBREPHOCTH TeOPeTHISCKOTO pacdeTa JISAHT IPHEATAS pacdeTHAT CXeMa;

- IpPH MOIETHPOBAHHH B PacieTHOH CXeMe IIPHHAT PAI JONYIOEHHH CBOI Ie9H
IPHHAT KAK CILIOMIHOH MOHOMHT, a B JSHCTEHTEIRHOCTH OH CIOAKSH H3I OTISNBHELX
3IeMeHTOE OTHEeVIopa, NPHHATO CpegHee 3HadeHHe Ko3ddHIHeHTa TepMHUECKOTO
pacIHpeHHA OTHeyIopa Oez ydeTra pabodel TemmepaTyphl IO TOMIDHHE CBOJA; He
YaTeHA pelaKkcalHH OrHeVIOPHOH KIAIKH, YCIOBHOE pasOHeHHe MPOCTPAHCTEA Me9H Ha
OTASTIBHEIE TEMIIEPATVPHEIE VIACTKH. [[pHHATEIE JONVIOEHHS OPHHATEL De3
COOTBETCTEVIOMEeTo obocHoBaHHA. [losToMy H: aETopedepara He fACHA 3HATHMOCTE
IPHHATEIX JOMVITeHHH.

9. Mockanesxo Baagmmmp Heamoemg, remepansseii mapextop Q00 Pmpma
«lIpomcTpofipemonty», [JHP, r. JoHeUK. KAaHIHIAT TEXHHUSCKHX HAVE, JoUeHT. OTIRE
IOMOAHTEILHEIA, C 3aMeTAHHIMH!

- Mo TeKCTYV aBTopedepaTa NpH ONHCAHHH BTOPOTO pasgella He YKa3aHo KakHe
METOOE H METOTHEH OBITH PacCMOTPEHEl AETOPOM N4 MPOBSICHHA TWHCICHHEIX H
IKCIIEPHMEHTATEHEIX HCCASIOBAHHH 104 OLSHKH HANPAHESHHO-IehOPMHPOEAHHOIO
COCTOSHHA MeTAUIHISCKOTO KapKaca CTEEIOBAPEHHOH IeTH ¢ BOIMOEKHOCTBID I0

perviaapoearna. [lo KakoMy KpHTEpHIO BHIOpaH palTHOHATBHBIH METO;



- OpPH Ppa3EHTHH METOOHKH pacdeTa METALTHISCKHX KapKACOE ODBAIKH
CTEKJIOBApPEHHEIX IedeH HeoOXOoTHMO OBUIO HIHAYAIBHO KIAcCH)HIHpPOBATE HX B
3ABHCHMOCTH OT TMEepHOOHIHOCTH JeficTBHA, cmocoba HarpeBa CTEKIOMACCHI
(mIaMeHHEIE, ITEKTPHUSCKHE, Taz03ISKTPHYUSCKHE). a TaKKe CIoocoda MOTVIeHHT
rOTOBOH OPOIVELHH (BepTHEAIBHOH BEITEAKH THOO «(IoaT-cTEKIo»). 3TO IO3BOIHIO
OBl BEIBECTH JOMOTHHTEIBHEIE 0000MMANOIIHE MapaMeTpRl VIPABISHHA HAMPAOKSHHO-
AethOpMHEPOBAHHEIM COCTOAHHEM MeTAUIHISCKOrO KapKaca II4 Bcefl TPYIINEl BAHHEIX
CTEKIOBAPEHHEIX MIETeH.

10. Ecamoep Crammcaae MakcEMoBHY, 3aMeCcTHTENSs 3aBeIVIOINETe KadegpoH
CTPOHTEIILCTEA H  ropoackoro xoamiictea PIBOY BO  «bemropomckmii
rOCYVIAPCTEEHHBIA TeXHomorHdeckHid vHHBepcHTeT HM. Bl  I[lyxoean, P,
r. benropon. KaHOTHOAT TeXHHYECKHX HayK, fgomeHT. OT3IHE DOTOAHTENBHBIH. C
3AMeTaAHHAMH:

- Ha pHCVHEE 4 B KadecTBe eIHHHIEB H3MEPEeHHA HANPDEEHHH vEazaH «KH», 9T0
HepepHo. [lonarar, pevs mma o0 VOHIHAX pacTOHEEHHA B OOITE;

- TaM e, Ha PHCYHEaXx 4 H D OTCyICTBYeT LBeTOBad NereHga, 9T0 MemaeT
EOCHPHATHIO TPadHKOE;

- B I.3 HAVIHOH HOBH3IHEI ToBOpHTCAE o KoppekTHpoBke HJIIC meam 3a cuer
H3IMEHEHHA EECTEOCTHOH XapakTepHCTHEH TAEA, OJHAKO, JAIee IO TEKCTY TOBOPHTCH
JIHINE O TEXHOJIOTHYECKOH COCTABRIMIOINEH ANTOPHTMA MOJKPYTKH THEEH, T.K. IOHATHO,
9T0 B CTAJHH YIIPYTOH paboTH JECTKOCTD THAKA HE MEHASTCH.

11. Tvpxor Amgpeii BaxTtopoBHY, IOKTOp TEXHHYSCKHX HAVE, JOLEHT
PIBOY BO «Opmopckmil rocyaapcTecHHEI yvHHBepcHTeT HMeHH H.C. Tyvpremepan.
PP, r. Open. npodeccop kKadeIpsl CTPOHTENBHBIX KOHCTPYVEITHE H MaTepHaToB. (OT3RIB
IOIOAHTEIEHEIH, ¢ 3aMeTaHHAMH:

- H3 aETOpedepara He ACHO, KAKAA SKCIUTYATALTHOHHAA TEMIEPaTypa CTATBHBIX
WIEMEHTOB KapKaca H TEEeH;

- HAa pHCVHEaX 40 ® 20 aBTopedepaTa HAHOOIBIIHE HANPAECHHA B KOTOHHAX H
getopMaDHH CEOZA BEIMETEHEI Ha 10 CYTKH. a 3aTeM NOpPOBOIHICH PeryIHPOBAHHE
Tasedi. He sAcHO, modeMmy peryiHpoBaHHe NpOBOIHTICE He C 0-X CYTOK, KOrIa

HAaTHHASTCA HETEHCHEHEIH pOCT HANPSASHHA H Jeh OPMALTHE:



- B aBTopedepaTe OTCYICTEVET METOOHKA MPOBEICHHA SKCIEPHMEHTATBHEIX
HCCTISA0EAHHA, 9TO He MIO3E0NAeT OLSHHTE IPHESISHHEIE Pe3yIBTATEL,

- rpathHEH. MOKazaHHEI® HA PHCYHEE 9 aETopedepara. Bame TemmepaTypsl 600°C
He HMEIOT CMEICTIA, TAK KaK CTATE OOEMMHOrO KadecTBa IPH TAKOH TeMIepaType TepaeT
MPOTHOCTE.

12, Capamoer Baagmvmmp Ilerpoema rmaBHEIl = HE&SHEpP  OPOSKTHO-
HIBICKATENbCKOH oprammzamad  «Crtamempoexts, PP, r. Cmvdeponmons. kaEmmmar
TeXHHISCKHX HavE. JoneHT. (OT35B MONOAHTEIBHEIH, ¢ 3aMeTaHHANMH

- NpeacTABIeHHEI® B aBTopedepaTe JaHHEIE He B IOMHOH Mepe NpeIcTaBIfioT
CTENeH: PeTyIHPOBAHHA HANPLECHHO-IeDOPMHPOBAHHOIO COCTOSHHA KOHCTPYELIHE
MEeTALTHISCKOI0 Kapkaca oOBA3KH BaHHBIX CTEKIOBAPEHHBIX NedeH ¢ MPHBAIKOH 114
IIPaKTHIECKHX HECKCHEPHEIX PacIeTOE.

13. Jdpozn Dl'emmagmii Awxoeneemq, mpodeccop kKademper «lIpoMeImrieHHOE.
IPaEJaHCKOS CTPOHTEIBCTED H aPXHTEKTYPay, aKageMHE AKaTeMHH TeXHHTECKHE HavK
JIyranckoii Hapommo#ii Pecoyvomuxn [0V BO JIHP «Jlyranckmii rocyaapcTBeHHBIH
vEEBepcHTET HM. B, Jlamas. mokTop TeXHHYecKHX Havi nmpodeccop; XsopTroea
Mapraa IOpreena, zapemyiomni kadempoil «llpoMemmurenHOS, rpaZIaHCEOS
CTPOHTENBECTEC H apxHTekTypar [0Y BO JIHP «JlyraHckmii rocyIapcTBEHHBIH
vEHBepcHTeT HM. B, Jlams». EkapgHmar TexHHYecKHX Havk, JgoueHT. OT3mB
MONMOAHTEIEHEIH, ¢ 3aMeTaAHHAMH:

- HEMIOHATEH TePMHH «KpPYTAIIHA MOMEHT» B KOIOHHE!

-  OCTAJZOCh HEACHEIM — © KAKOM JKH3HEHHOM D[HEIS JKCIUIVATALTHH
CTEKIOBAPEHHEIX Nedeld HIeT peds;

- KAK BIHAIOT KOMIISHCHPYIOIIHE KIaJ0THEIE IIEEl Ha paboTy 00BA3KH.

14. Huozemmee Bsakecnap KoHcTaETHHOBHY, IOKTOp TeXHHYESCKHX HAVE.
npotdeccop Kadenpm «(CTpoHTeIBHEIE MaTepHANEI, KOHCTPYELHH H TeXHOIOTHHY
$IB0O BO «CapaToBckmii TroCyIapCTESHHBIH 2~ TEXHHYSCKHH — VHHBEpPCHTET
oM. [arapmma O A ». PP, r. Capatos; Myprazar Mapar Pacemoemd, kaEmmmar
TeXHHISCKHX HaVE, Jo0IeHT Kadenpsl «CTpOHTEeTbHBEIE MaTepHANE, KOHCTPVEITHH H

Texaomorams P B0 BO «Caparoscknil rocyaapcTBeHHBIH TEXHHIECKHH YHHBEPCHTET



oM. [arapusa KO A » P®, r. Caparop. OT3HE NOTOEHTSABHEIH, C 3aMeTaAHHAMH:

- SKCIUTVATAllHA COOPYASHHS CTEKIOBAPEHHOH @e9H B VCIOBHAX BRICOKHX
TEMIIEPATVP BIHAST H Ha ©€ TPYHTOBOS OCHOBaHHe. PazorpeE oOCHOBaHHA HOCIE
OUEPEIHOTO 3AIMYCEA [I€YH, ABICHHE « CICKAHHA» IPYHTA IIPH BEICOKHX TEeMIIEPATypax
(350 °C) & T.n. B mepHOZ 3KCILTVATALIHE NewH Me&LY «XOIONHBIMHY» PEMOHTAMH IIe9H
BO3MOAEHEl HEPAEHOMEPHEI® OCATEKH OCHOBAHHA. 3OeCh HHTEPECHA CTENCHE BIHAHHA
EO3IMOAHEIX  HEPABHOMEDHBIX OCAJOK OCHOBAHHA NeYH HAa  HAOPDESHHO-
nedopMHPOBAHHOE COCTOAHHE €6 KOHCTPYKTHBHBIX 3IeMEHTOB.

15. Kapensckmii Anexkcamap BexkTopoemd, zapemyiommi kadegpoi
HIDKEHEPHBIX KOHCTPYEIHE, apxHTekTvpel H rpadmrkn I AOY BO «Cepepnnri
(Apkteaecskuii) denepameEeiii  vEHBepcHTeT HMeHH MB. Jlomonocosan, PP,
r. ApXaHrenscK, KAHTHIAT TeXHHEIeCKHX Havk, JoueHT; Ilomoe Erop Bagsecnaeoem4,
KAHIHIAT TEeXHHYeCKHX Hayk, [JOIEeHT Kadeapshl HEKEHEPHBIX KOHCTPYKIIHE
apxurekTypel H rpadmrn PTAOY BO «Cepepurni (Apkmuaeckmil) denepalbHEL
vaueepcHTeT HMeHH — MB. Jlomomocopan, P®., r.  Apxamremsck.  Or13me
MOIOAHTENbHEIH, ¢ 3aMETaHHAMH"

- B aBTOopedepaTe OTCYICTBYIOT H300paXkeHHA, KOTODHIE JaBadH OBl THTATEO
HAIMAOHOS OPeICTABICHHE HCCIEOVEMBIX B paboTe VCTPOHCTE (CTEKIOBapeHHELX
medeii);

- B TpPeTEeM pazdele HapyIIeHa TepMHHOIOTHA, NepeMelleHHI OCH KOIOHH
Kapkaca oTHOCHTeIsHO ocH UY (pHcyHOK 6) ciegoano oD0OZHAYHTE KAK «IIONEPETHEIH
HITHO», a He «KPYIeHHe», MOCKOIBKY KPYIeHHEM B JAaHHOM CIIyiae ABIAICHE OB
IOEOPOT MONEPedHEIX CedeHHE KOMOHHE! OTHOCHTETEHO ocH UZ. IlpH BoZHHEHOBCHHH
KPVIeHHA B JAaHHOM CIVHac HeIecoodpazHo 3aMeHHTE JBYTAEPOBEIE NPOQHTH TpyDaMH
IPAMOYVTOMBHOTO CedeHHA, 3O eKTHBHSS COMPOTHRIMIOMIHXCE KPVIEHHIO M0 MPHIHHE
OTCYTCTEHA AeIUIAHAITHH;

E paboTe OTCYICTBVET ONHCAHHE MEpPONPHATHH., IpeJOTEPaINaloIlHX

HEPABEHOMEPHEIH HAarpeR JBVTABPOBBIX CTOSK., 9TO DVIET CO3NABATh JOMOIHHTEILHEIS
H3rHOHEIE HaNpAHCHHA, HAKTATEEAIITHECA HA HITHOHBIC HANPTECHHA, CO3TABASMEIS

pacmopoM EIaIKH IPH HATPEeRe.



;[HC'L‘E]_]T:I]IHI]EH]:I]"I COEET OTMeéYdaeT, HT0 Ha OCHOEAHHH EBhINOIHeHHBIX
COHCEATETeM HCCJIE,[[BB:]]]]IE:

— B DHCCEpPTALTHOHHOH paboTe pazpaboTaHel MOOXODEI K PacdeTy MeTaLTHISCKHX
EapracoB DE‘I-BH‘&E.H BAHHEIY CTCETOBAPCHHBIN nedeH YHEETOM IIapaMeTPOR FHIHCHHOTD
ITHETA H VIOTMHCHHOIO Hﬂﬂpﬂfrm&—ﬂf@ﬂp}ﬂipﬂﬂa}ﬂiﬂrl} COCTOAHHA. C BOIMOEHOCTERED
YVIPAERTIeHHA eI DapaMeTpaMH:

— BERIAEIICHEl TPYOEIE JONVIOEHHA VYIeTa TeMISPaTyPHOH COCTABIAKINSH Ha
OCHOBAHHH pPC3VIETATOE IMIPOBCICHHOTY EPHTHUSCEODD dAHATHIA #CYIOSCTEVEOIIITHX
METOOJOE PacaeTa I{GHCII]}'I\'J];HEI EdpEACa DEBH‘SEH BAHHEBIX CTEEIOBAPCHHELX ]IE"IEﬁ', ITH
PactaeTa HE‘E}']]IEfI CHGCGEHI)C‘]TI EOUIOHH EapEaca BEEIEHEI MMoInpaBoaTHBIS
ko3 dHITHeHTE, VIHTRIBAKOITHE TeMIIepaTypPHOS paclHpeHHe KIANKH CBOJA, KOTOphIe
VESIHIHEAKOT EHYTPEHHHE VCHIHA B KOHCTPVEIHAX MeTALHIeCKOH OOBAIKH KapKaca,
CYINECTEVIOIMHC METOIHEH pPactdcTa MOTALIHYCCEKOND EaPEACA CTCETOBADCHHEBIN nedeH
He VIHTBHIBAIOT TeXHOIOTHYSCKHH HOpPHEM pPerVIHPOBAHHA TAESH. B pe3vIbTale [Uero
ODOBRIIASTCA pPacxol MeTalla, OPH 3TOM pPAa3pyVIIEHHKY B OEPEVEY O9epedb
MNOOBCPracTCd CBOO. 4 HAIDAECHHA B MeTALTHISCKOH DEBH?EE Kapkaca IICYH HE
nocturaor 0 2R

— Ha OCHOBAHHH BEITIOITHCHHEBIE HTHCIICHHBIX HCCJIE',ZI;DBHI—E*]]? BIHAHHA
TEEHMWIOTHIECEOID IIpomecca 3TAlOB FEHIHCHHOID ITHEIIA CIEKJIDBHPEI—IHDﬁ [Ie¢9H Ha
HAPAAEHHO-IehOpMHPOBAHHOS COCTOAHHE KOHCTPVEIHH Kapkaca, chopMHpoBaHa
VTOIHEHHAA pacd®THad cCcXeMa [OpPOCTPAaHCTEBEHHOH MOJeTH  KapkKaca IIedH,
ODO3BOMAOITAS YIeCTE PAZHOCTE Nepelala TEMIEPATVP B PANIHYHBIX TeMIepaTypPHEBIX
EJI:)KE!LK CBOOA B COOTBETCTEHH C I‘paq}IIE:)M MIoOTECHMA IATAHHOTD TCMIICDATYPHOIO
PeEHMA, MPH HATHIHH 0-TH CTADHOHAPHEIX ILIOIMATOK IPH TEMIEpaTypPe BELISPEEKH
mpr 120, 245, 380, 840, 1 200 °C u skcnayatanmoHOH Temmepatype 1 540 °C. =ro
MIO3BOMAST IPOHIBECTH VIOYHEHHEIH PacdeT HeCVIDHXK KOHCTPVEIHH KOJIOHH KapKaca
Imd Ka&OoH TeMIepaTVpPHOH IUIOIIAZKH 3TAlOE BEOJA HedH B JKCIUTYATALIHIO, 0e3
yaeTa perylIHpOBaHHA HOPMAIBHEIE HANPDAKEHHA B KOHCTPYEIHIX MOIVT OpPeBBIIATE

AOIIVCTHMEIC HAWCHHA B 7 Paz;



— B pe3vasRTaTe THCICHHOTO AHATHIA MOIETH CTEeKIOBapeHHOH IedH BEIABICHA
IEeIUTAHAITHS CeYUeHHT KOMOHH OODBS3KH IeTH; MAKCHMANBHEIA MOBOPOT OTHOCHTEIBHO
mrockocTH UY mpeemimasT 9°; B pesyasTaTe VPaEHOBSIIHEAHHA JABISHHA OT pacmopa
CEOJA C MOMOINBIY ANTOPHTMA MOOKPVIKH TAKEH, MOTVICHO VMEHBIISHHE MOBOPOTA
CeTdeHHA KOMOHHE Ha 2.9 % H noHm&KeHHE 3KEHBATICHTHEIX HampsaaxeHHH Ha 10 %o;

— paspaboTaHa MeETOJHEA PEeIVIHPOBAHHY HANPALESHHA B pPacdeTHOH MOISIIH,
KOTOpas OCHOBAHA Ha COpPOCEe KPVTANEr0 MOMEHTa B KOIOHHAX OOBA3KH C IIOMOINBIO
CBOEBPEMEHHOr0 PETrVIHPOBAHHA H COOTBETCTEYIONMIETD LEHTPHPOBAHHA KOIOHHEL
EEKIIOUEHHE TEEA C TeMISPATVPHEIMH TrpadHkaMH (II0IATEH CTADHOHAPHOTO
TeMOepaTVPHOTO pPeAHMA), pealH3amHd B PAcdeTHOH MOOENH OCYIOECTEIASTCA IO
pazpabOTAHHOMY AIrOPHIMY ViUeTa PETVIHPOBKH TAECH B pacieTHOH CXeMe H
OpeanoIaraeT H3MeHeHHe IHHE TO&a Ha AX 00 CTAOHIH3AUHH HADPLDHCHHA B
KOJIOHHE, ¢ BEIIOTEHHEeM MOPeIoEeHHON0 MeXaHH3Ma PeryIHPOBKH, 3amac IMPOTHOCTH
KOJIOHHEI Kapkaca obea3kH cocTasmt 30 %6;

— B PEe3VIETATE IKCIOSPHMEHTAIRHEIX HCCISOOBAHHH HA HATYPHOM OOBEKTe IpH
BEESISHHH €70 B 3KCILTVATANHIS VIOTHEHBl MAPAMETPE TEXHOIOTHISCKOTD PeiHMa H
IPOH3EEIcHA KOPPEKTHPOBEA EXOOHEIX JAHHELIX IIPH CO3TAHHH PAcCIeTHRIX COTSTAHHE
HACPY30K B PacTIeTHOH CXeMe CTEKIOBAapeHHOH MEetTH: MPH 3TOM VTOTMHEHBl MOKAZATEIH
TeMOEPaTVPEl  3KCIUIVATALIHH BHYTPHISTHOH Cpedsl. VCTAHOBISHA TeMIIepaTypa
MOBEPXHOCTH METATIOKOHCTPYELHE., HCCOSJOBaHA [JHHAMHEA pOCTa CBOJa H3
OTHEVIIOPHOTO MaTepHATA, YCTAHOBISHO HEPABHOMEPHOE PaclIHpeHHe CEKITHH CBOIA H
MAKCHMATLRHEIH TOTheM. KOTOPRIH cocTapir Ahsxe = 67 a;

— 0 peIyIsTaTaM JKCIePHMEHTAIBHBIX  HCCIENOBAHHHA, NOIKpPEILIEHHEBIX
TEOPeTHISCKHM  aHamHzoM (cxogmmMocTe 99 %), mogTreepameHa — BEICOKad
3(pheKTHEHOCTE HCIONLI0BAHHY B CHCTEME KAPKACA ODBAIKH TL&cH-KOMIISHCATOPOE,
CHIDEAIOIIHX KPVTAIDHA MOMEHT B KOTOHHE. MOIVISHBRl 3IHATCHHA H3ITHOAKOIIHX
MOMEHTOB B IUIOCKOCTH PaMEl MPH VISETe pazIHIHBIX TeMIISpPaTVPHBIX PEeEHMOE. IIPH

3TOM MAKCHMAIBHOE 3HadeHHe cocTaengeT 113 xHwm Ha TemmepaTypHOH IIomamke

1540 °C -



— pazpaDoOTaH aIropHTM ONpeIeTeHHA ONTHMAIBHEX TEMIISPATYPHEIX HHTEPEAIOE
TEXHOIOTHIECKOTO IPOIEecca 2KCIUIYATAIHH [I€9H, OpH KOTOPOH BOZHHEAST
IpegeIbHOe COCTOAHHE KIATKH CBOJA [I€TH. XapaKTepH3VIOMEeecd NPEBBIICHHEM
IKCHSHTPHCHTETA € = 135 MM, H VCIOBHAM INPOTHOCTH HA BEHEISHTPSHHOS HATPYAECHHE
A0 KAATOTO TEMIEPAaTyPHOTO HHTEpBEala C COOTESTCTEVIOIDHM Ko3dHIHEHTOM
TeMIIepaTypHOTO PacIIHPEHHA C IAroM TeMIepaTypHOH HarpyskH n = 5  C: HaileHH
3ABHCHMOCTH TeMIIEpaTyphEl POCIVCKA Ta&ei oT mpomera ceoga oT 4.2 M go 7.2 M opu
OOCTOAHHOH TommeEHe ceoga 300 mM H QHECHpPOBAHHOM COOTHOIISHHH OPOJIeTa K
cTpene nogbeMa ceoma (L/f=7.4);

— B pe3yIbTaTe YHCICHHOTO aHATH3A MOMYVISHE 3HAYSHHAA pacnopa ceoga (R). ez
VaeTa JeHCTBHA TemmepaTyp cocTraemdeT 44.2 kH., nmpm geficTBHH TeMmepaTVpeL. C
VISeTOM POCIVCKA THEeH 09 VCTAHOBISHHBEIX TeMIEPaTVPHEIX HHTEPBAIOE,
BHIODAHHEIX M0 Pe3yIbTaTaM THCKPETHIAHH JHATPAMMEl H3IMeHeHHA KoaddHIIHEHTA
IHHEHHOTO paciIHpeHHA JHHACOBEIX H3ZelHE. pacmop coctaeut: mo 380 "C 53.48 xH:
ot 380 go 1 000 °C 53,97 xH: ot 1 000 mo 1 540 °C 53.55 &H:

— OpeUIoEeHO BBEIcHHE MOMPABOTHOTO koatdHIHeHTa (yr=1.23).
VIHTHIBAKOINETO PEryIHPOBKY ONOpP CBOJa Ha 3Tale ONpeJeleHHd pacieTHOro
CONPOTHEIEHHA OId YVIeTa VIPaBIcHHA [IapaMeTpaMH KOHCTPYKIHH E NEPHOI
BBEJIEHHA B IKCIUTYATALTHED,

— paspaboTaHa MeTOOHKA pacdeTa MeTAUIHIeCcKOro Kapkaca OOBA3KH BaHHBIX
CTEKIOBAPEHHEBIX Medei, KOTopad OTIHTIASTCA OT CYIIECTEVIOMHE METOIHE MOTX0JAMHE
K VIOPABICHHI HAIPLECHHO-ISDOPMHPOBAHHEIM COCTOSHHEM KOHCTPYVEIHE C VISTOM
IapaMeTPOE JKHIHEHHOTO IHKEIA H VISTOM HANpOECHHO-IeQOpPMHPOBAHHOTO
COCTOSHHA CEOJA;

— DpelIoKeHHAd METOZHEA PacdeTa HecyIedl CIocoDHOCTH KONOHH KapEaca
ODBA3KH NETH MPH CHATHH B HHX HANPOKCHHE C NOMOINBI «TLACH-KOMIICHCATOPOEY,
KOTOpPad MOZE0I4eT JOCTHIHYTE 3HAYHTEIEHOIO COKpPAlleHHd MeTAIOSMEOCTH KapKaca
(mo 30 %): xpoMe 3TOro. mMOOXOOBl K VISTV HaOpPL&CHHO-IS(QOpPMHPOBAHHOTO
COCTOSHHA CEOJA IO3BONAKT MOBBICHTE JECILIVATAIIHOHHVEY HAJEEHOCTE H
IPOIODEHTEIBHOCTE «KAMIIAHHHEY CTEKIOBapeHHEIX Nedefi, obecneaHead DezonacHOCTE

H EEBELEEH.PHI‘:]HEDCTL pﬂEI}TEnI CTE‘E.]IQB&PE‘I—]I—IGE IIe™WH Ha 3TallaX AHIHCHHODD ITHETTA.



— HAHOeHEl KOMHYSCTBEHHBIE 3HAYUEHHA [apaMeTpoB OTOYVCKA TOEEeH oW
MPaKTHIECKOTO IIPHMEHEHH [IPH PEryIHPOBAHHH ONOP CBOJA B MEPHO] HapallHBaHHA
TEMIIEPATYPHOTO PEAHMA; MOTYIeHEl 3HAYEHHT KOIHIeCTEA BHTKOR 1. HEOOXOIHMOTO
IS CTADHIH3AIHH HAIPAESHHA B CBOOE C VIETOM €ro mpoidera L B 3aBHCHMOCTH OT
TEMIIEPATVPHLIX HHTEPBAIOB, I8 BOIMOMKHOCTH BHIVAIBHOH OLEHKH HAIPLECHHO-
AehopMHPOBAHHOID COCTOSHHA CEONA ONpeaelcHEl ONpedelbHO JOMVCTHMEIE 3HATCHHA
mepeMelleHHs KIagkH cBoga B 3amke (Ah), B COOTBEeICTBHH ¢ oOmpeleleHHBIM
TEMIIEPATYPHLIM HHTEPBAIOM [IPH COOTBETCTEVIOMEM K03 (HITHEHTE TEMIIEPATYPHOTO
pacIIHpeHHA KIATKH CEOJA 714 NpodeToB oT 4.2 M mo 7.2 M. I8 DOCIeOHETO MOTBEM

CEOOA ITO CPEITHHM IHATMCHHAM HE JOJCECH IIDCBEITATE 1‘1_5 it 1

Teopermgeckoe 3HAYEHHE HCCIETOBAHAA 00OCHOBAHO TEM, TTO:

— OmpegeIeHE VTOTHEHHBIE IHATCHHA OapaMeTpPoE HANPAEHEHHO-
AehOopMHPOBAHHOTO COCTOSHHA KOHCTPVEIIHE MEeTATLTHISCKOTO KapKaca MeTH ¢ VISTOM
0CODEHHOCTEH HX SKCIUTVATAITHE;

— ompegeleHEl YTOTHEeHHEIE IHATEHHA HANpAAeHHO-IeQOPMHPOBAHHOTO
COCTOAHHA CEOJA MeTH IIPH NepeMeHHOM 3KCHEeHTPHCHTETE MPHIOKSHHA IpPOoJoIbHOH
HATPY3EH;

— pazpaboTaE amOopHTM  (OPMHPOBAHHA  pacdeTHOH  MOJeTH — BaHHOM
CTEKJIOBAPSHHOH IIeYH B BEMHCIHTSIBHBIN KOMIUICKCAX, OTIHYIAIOIOHHCA OT paHee
peaTH30BAHHEIX MOJIXOJOE B HacTH VUeTa VIOYHEHHBIX TEXHOTOTHYUSCKHX H
IKCIUTYATATHOHHEIX Harpy30K H MeTodoe peryiaHpoeamns HJIC xomcTpviumia B
pacueTHOH MOJETH 38 CIeT H3IMeHeHHA HeCcTKOCTHOH XApAKTePHCTHEH TAEA;

— MOTVIeHBl YTOTHEHHBIS 3HATEHHA paclopa cBoJa IIPH HarpeBe Ha OCHOBE VIeTa
ko3¢ dHIHEHTa TEMIEpaTyPHOIO PACIIHPeHHS KIAJKH C VIETOM pPeryIHpPOBAaHHA 1A
YCTAHOBISHHEIX TeMIIepPaTYPHED HHTEPEAIOE;

— YCTAaHOBIEHE [ApaMeTpEl  VOPABICHHA  HaOpPLESHHO-IeQOPMHpPOBAHHBIM
COCTOSHHEM KOHCTPYELHHA METAIHIESCKOrO KapKaca ODEA3KH H CBOJA METH;

— pazpaboTaH aNropHTM pacdeTa KOHCTPYEOHH MeTaUTHIeCKOro KapkKaca oDBA3KH

BEAHHEIX CTCEIOBADCHHEIN nedeH mo KPHTSPHED }"IEE‘JIBH!'_'lﬁ MeTALTOEMEOCTH.



JHavenHe DOOVYEHHBIX COHCKATEIeM pe3yIbTATOB HCCASJOBAHHA 1A
OPAKTHKH MOITBEPAIASTCH TEM, IT0:

— pazpaboTaHEl peKOMEHIAIIHE II0 pacdeTy MeTAUTHIECKHX KOHCTPYELHEA Kapkaca
ODBA3KH BAHHEIX CTEKIOBAPSHHBIX Nedell, MO3BOMAIOINHE oODECHedHTE pazpaboTiy
ONTHMATEHEIX IO PACX0JY CTATH MPOeKTHEIX pPelleHH;

— pazpaboTaHEl PEKOMEHIAITHH 10 KCIUTYATAIIHH CEOJOE IMPOMEIMIISHHEIX Ietdei
IPH MNEPEHTHOM 3AMVCKS. MOAOKESHHA 3THX PEKOMEHITAIHH KOTOPEIX OCHOBAaHBEI Ha
METOOHKE CTADHIHZANH HANPAAECHHA B KOHCTPVEIHAX METAUIHYECKOH OOBA3IKH H
CBOOOE TPH MOMOIIH PEeTryIHPOBAHHA TH&EeH KapKaca Ha ONpeleleHHOe KOIHISCTBO
BHTKOBE B COOTBETCTBHH C TEXHOIOTHISCKHM PEAHMOM H BOIMOMKHOCTBI0 BHIVAILHOTO
KOHTPOJIA 3a COCTOMHHEM CBOJa B MEPHOO ero «BRIBOJKH» IPH CTAHOBISHHH
TeMIIepaTVPHOTO PekHMa Ieded;

— pes3yasTaTel Hocaegoeanud BHegpersl 000 «ComosTennoMoHTa® OpH OLCHES
HANPAACHHO-IeQOPMHPOEAHHOTO COCTOSHHA 3INEMEHTOE HECYIDHX KOHCTPYEIHH
IHECIOHA npegnpHatHA «JHepromeHTp» 000 JOK «Kamepama» r. IleTpozaeoack.
Pecnvomuea Kapemma, npHHATEI H yTBepAEISHB A4 BHeIpeHHA «PeKOMeHIAIIHH MO
IKCIUIVATAIIHH CBOJOE MPOMBIIUIEHHBIX Meded NpH OepBHIHOM  3allyCEes
000 «/lebanpneBckHiA 3aB0I METALTVPrHISCKOTO MAIMHHOCTPOSHHAY ([IOMOMKSHHA
PexoMmenmanui NOpegHAazHAYSHBE I8 HCOONB3OBAHHA IPH 3ayCKe TepMHTISCKOTO
0DOPYIOBAHHA MHTEHHOTO LIeXA IMIPH KOHTPOJIE NOBSIeHHY CEOJA TePMHISCKOH MedH C
BBIKATHEIM [IOJOM). IPHHATE II4 3KcOHepHEMeHTambHOro npuMeHeHHS 000 «HOmumri
rOPHO-METALTYPIHISCKHA KoMILTekey HaHaT N2 2 «EHakHeBCKHE MeTaLTyprideCEHEH
IABOIY

— pesyIsTaThl HCCIeJOBaHHA BHeIpeHel B ViebHBIE mpomecc IOV BIIO
«Jlonbacckad HallHOHANBHAY AKageMHA CTPOHTENBCTBA H APXHISKTYDPBl» IIPH
NOATOTOBKE MAaTEPHAIOB THCITHILIHHEL « ] eXHOIOTHS H OPTAHH3AIIHA PEKOHCTPVEITHH H
PEMOHTHO-BOCCTAHOBHTSNBHEIX paboTs, «TexHHYecKoe OOCTyEHBaHHE H PEMOHT
3TaHHA H COOPYEEHHE» OIA cTYIeHTOE no HanpaeaeHHE 08.04.01 «CrporTenscTEOY.
obpazoBaTeIBHEIA ypoBeHE « MarmcTpy. nporpaMma DOArOTOBKH « 1 eOpHA H IpPaKTHEA

OPraHHE:alTHOHHO-TEXHOMOIHICCEHE H 3KOHOMHTSCEIX pE‘]IIIE‘HIﬁiH



OuneHka T0CTOBEPHOCTH Pe3yILTATOB HCCISIOBAHESA O0eCIeTHBASTCA:

— NPOBEOEHHEM — JKCIOEPHMEHTANBHEIX  HCCISJOBAHHH 2 HAa  COBPEMEHHOM
ODOPYIOBAHHH ¢ JOCTATOYHOH BOCIPOHIBOTHMOCTEIY Pe3yIETATOB. IPHMeHeHHEM
CTAHJAPTHBIX METOJHK., ODECHedHBAIOINHX [JOCTATOYHVED TOYHOCTHE IIONTVIEHHBIX
PEeIVABRTATOE, CTATHCTHISCKOH o0DpaDOTKOH MNOMVISHHBIX JAHHEIX #C 3aJaHHOH
TOEEPHTSIEHOH BEEPOATHOCTEIO;

— MOTVIeHHBIMH TAHHBINMH IKCTIEPHMEeHTATLHBIX HCCIeI0BaAHHE H
COOTBETCTBHEM  TUHCAeHHBIX  HocaemoBammid — HIC  koHCTpvEmmME — Kapkaca
CTEKIOBApPeHHOH MIeTH.

JH9HBI BKIAT COHCKATENA COCTOHT B NOCTAHOBKS IIETH H 33139 HCCIeJOBAHHA.
EBIMIOIHEHHH HATYPHBIX IKCIEPHMEHTAIBHEIX HCCISIOBAHHH Ha PeaTbHOM ODBEKTIE B
IEpHOI BEOJA €70 B 3KCIUIVATALIHED, TEOPeTHUECKOH 00paboTke H HHTEpHIpeTALIHH
MOMYIeHHEIX JAHHEIX 3ECOePHMEHTATBHEIM OVTEM ¢ THCISHHEIMH HCCTSJOBAHHAMH,
onernre HIIC smeMeHTOB KOHCTPVEIHH KapKaca CTeKIOBapeHHOH MedH. pa3spaboTke
AMrOpHIMA PeIVUHPOBAHHA HANPAACHHH B CHCTEMEl H AaHAIH3IE pe3VIBTATOE.
IOMVISHHEIX HA OCHOBE ero HCIOONB30OBAHHA., EBHeOpeHHE pPeIVIBTATOE pabOTEL
[IpeacTraBneHHBle B JHCCEpPTAIHOHHOH paboTe pe3yiIbTaTel NOMYIEHBI aBTOPOM
caMocToATensHO. OTOeNbHEIE COCTABIAIOIOHE Pe3VIBTATOB pPaboTel MNOMYVIEHBI B
COABTOPCTEE ¢ COABTOPAMH HAVIHEIX padOT, VEAZAHHEIX B NepedHe HaVIHBIX
ITVOTHKAITHE .

[To ceoell aKTVaIBHOCTH. HAyTIHOH HOBH3IHE, TEOPETHISCKOMY H MPaKTHISCKOMY
IHAYCHHI) [OTVISHHEIX Pe3VIETATOE HCCISIOBAHHA, [OHCCEPTAITHOHHAZ padoTa
Hxno Apper BroagumEpoBHEI Ha  TeMy: «PerviEpoBaHEHe  HaOpLESHHO-
netOpPMHPOBAHHOTO COCTOAHHA KOHCTPVEIHH MeTATTHISCKOTO KapkKaca OOBA3IEH
BAHHEIX CTERJIOBAPEHHBIX NedeH» oTeBedaeT TpedoBaHHaM I 2.2 «[lomomemma o
OPHCYVAEICHHH VISHBIX CTelneHel» NpeIbABIEeMBIX K JHCCSPTAHAM HA COHCKAHHE
VIeHOH CTelleHH KaHTHIAaTa HayE oo coemHamxeHocTH (05.23.01 — CrpoHTennHBIE

KOHCTPYELHH. 3JaHHA H COOPY/KEHHA.



Ha sacepanuu or «29» wmons 2022 r. jmccepranmonnniit corer J[ 01.006.02,
cozjlannniit Ha 6aze 'OV BIIO «JlonGacckas nanuoHaibias akajieMus CTporT e beTna
H apXUTEKTYPhI» [PHHAJ pelieHHe NnpucysinTe MIxno Anne BiajjaMupoBHe yyYCHyio
CTCICHB KaHJIHaTa TCXHHYCCKHX HayK.

ITpu npoBeseHHy OTKPLITOro roJIOCOBAHHS JINCCEPTAIIHOHHEBIH COBET B KOJIHYECTHE
20 venomek, W3 HHX 7 JIOKTOPOB HAyK 110 CHEIIHAJHLHOCTH pacCMaTpHBAEMO
JIMCCEpTallH}, YYacTBOBABIIMX B 3acejanu, H3 23 4eNoBeK, BXOMSNMX B COCTaB
COBCTA, JIOTIOJIHHUTEIILIO BBEEIb! Ha pa3zosylo 3amury () YeloBek, 1porojiocoBaliu: 34 -

20, npOTHB - HCT, BO3/ICPKABINMXCSH — LICT.
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