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[Mporpamma cocTaBneHa rnaBHbIM 3KcrepToM, A.T.H., KopHeesbiM A.E.,
obcyxeHa 1 ofobpeHa Ha 3acefaHuMM YueHoro coseta «11» anpens 2022 rofa,
npoTokon Ne 1.

[MosAcHUTeNbHaA 3anuckKa

Llenb BCTYNUTENbHOMO UCMbITAHUSI — OLEHKA YPOBHSI OCBOEHMS NOCTYNaroLLMM
KOMMETEHLMI, HEOOXOAMMbBIX 4151 06YUHEHWNS B acCnUpaHType no crieyuanbHocTn 2.6.1
«MeTannosefeHve 1 TepMmnyeckass 06paboTka MeTaN/IoB U CMNaBoB».

dopma, MPoLO/HKUTENIBHOCTL NPOBEAEHUS BCTYNUTE/IbHOIO0 UCMbITaHUA.
KpuTepuun oueHMBaHUA.

BcTynutenbHoe ucnbiTaHWe NO crneuuanbHocT 2.6.1 «MeTannoseneHve v
TepMuyeckas 06paboTka MEeTa//ioB M CMiaBOB» COCTOMT U3 ABYX 006A3aTefIbHbIX
yacTei: NMCbMeHHas YacTb U cobecefoBaHue.

BcTynutenbHoe ucnbiTaHMe NO crneuuanbHocTh 2.6.1 «MeTannosegeHve v
TepMuyeckass 06paboTka MeTal/loB U ChiaBoB» oOueHMBaeTca no 100-6annbHow
LLKase.

MuHUMaNbHOe  KONW4YeCcTBO 6anioB MO pesynbrataM  BCTYMUTENIbHOMO
MCMbITaHWA NO crneumanbHocTn 2.6.1 «MeTannosefeHne U Tepmmuyeckas obpaboTka
MeTa/1/I0B 1 CM/aBOB», NMOATBEPXKAAIOLLIEE YCMELLHOE MPOX0XAEHWE BCTYNNUTE/IbHOMO
UcnbiTaHus, coctasnset 40 6annoB No BCEM YCN0BUSAM MOCTYN/IEHUS,

[MpPOA0NXKNTENBHOCTb MUCbMEHHOM YacT — 120 MUHYT.

CobecefjoBaH/e NPOBOAMTCA C BeAYLUMMM YYEHLIMW HarpaB/ieHUs, KOTOpble
OLeH1BalOT MOTMBMPOBAHHOCTbL abUTYpPUEHTA 1 ero nnaH oyayuein paboTsbl.

[na  npoxoxaeHus cobecefioBaHUA MOCTYMNalOWMA  JO/MKEH MPefoCTaBUTb
MNaH-NPOCNEeKT AMCCepTaUMOHHON paboTbl U MOTUBAUMOHHOEe nuncbMo (1000-1500
CNnoB), oOTpaxatollee npuunHbl BblGOpa AO «HIMNO «UHUNTMALL» n
COOTBETCTBYIOLLEN MPOrpammbl NOArOTOBKW.

MakcrMasibHO BO3MOXXHOE KO/IMYeCTBO 6asifioB, KOTOPOE MOXET MOMYyUnUTb
abUTypueHT Ha cobecenosaHun, — 50.

MepeyeHb NPUHALNEXXHOCTEN, KOTOpble MOCTYMaloWMiA  1MeeT npaBo
MPOHECTU B ayAMTOPUIO BO BPEMSs NMPOBEAEHNS MMCbMEHHOI YacTu: pyyKa, KapaHaall,
NacTMK, HENPOrPaMMUPYEMBbIA KabKynsTop.

Cofiep>kaHue nporpamMmbl

1. CTpoeHmne MeTas1/10B 1 CN1aBoB.

OCHOBHble TUMbl CBA3W aTOMOB B TBepAblX Tenax. MeTannmyeckasa CBS3b.
ANEeKTPOHHOE CTPOEHME U (PU3NYECKME CBOMCTBA MeTansioB. MoBepxXHOCTbL Pepmu r
30HbI bpunntosHa.

TBepAble PacTBOpbl 3aMelleHus, BHeApeHUs U BblYMTaHUA. YNOpAaoYeHHble
TBEPAble pPacTBOPbl. ONEKTPOHHbIE COoeAnHeHWs, ®Mas3bl JlaBeca, o-(hasbl, (asbl



BHeApeHuA. OTKNOHeHNA OT 3aKoHa Berapga.

MpaBuno a3. [umarpaMMbl COCTOSHUA [ABOWHbLIX W TPOMHbLIX CUCTEM C
HenpepbIBHLIM PALOM TBEPAbIX PACTBOPOB, C 3BTEKTUYECKUMU, MEPUTEKTUYECKUMUN U
MOHOTEKTMYECKMMU PaBHOBECUAMMW, C KOHIPYIHTHO Y UHKOHTPY3HTHO N/IaBALLMMUCA
MPOMEXYTOUHbIMK (hazamu, C NONUMOP(IU3MOM KOMMOHEHTOB. TepMOgMHAMUUECKNN
aHann3 guarpaMM CoCToAHMA. OTKNOHEHUA OT pPaBHOBECUA MPU KpUCTamM3auum
CMNJ1aBoOB B CUCTEMAX pPasHOro Tuna.

2. Kpuctannnyeckoe CTPOeHMe U ero feeKThbl.

OCHOBHble  TUMbl  KPUCTA//IMYECKMX PELLETOK. JNeMeHTapHble  AYeinKu.
NHAEKCbl HanpasieHWin U MIOCKOCTEN B KPUCTaIMUYECKON pelleTKe. AHM30TPONUA
CBOWCTB KpUCTa//10B.

Tunbl  gedeKToB  KPUCTA//IMYECKOrO  CTPOeHWA.  TouyeyHble  AedekTol.
Ancnokaumn. [edekTbl ynakoBku. BekTop bBroprepca. [MN0THOCTb AMCIOKALUNA.
CKONbXeHVe W Mepenon3aHve AMCNOKauuid. 3apoXieHwe W pasMHOXEeHUe
AMcnokaumin, NcTouHnkK ®paHka-Puga. Cuna Maitepnca-Habappo. B3ammogeicteme
ANCNOKaUMIA Mexay co60i 1 ¢ npumecHbIMU aToMamn. ATmocthepbl KoTpenna, CHyka,
Cy3yku. [ucCNnoKaumoHHbIe CeTKM W MasloyrnoBble rpaHuubl. BbICOKOYrioBble
rpaHuubl. Mwurpauymsi rpaHuL, W 3epHOrpaHWYHOe NpoCcKasib3biBaHue. [BONHUKW.
Kpuctannorpams n mexaHusm feopMaLoHHOro 480MHNKOBaHWS.

3. das3oBble N CTPYKTYpHble MNpeBpaLleHns B MeTaslnax WU crnjaBax B
TBEPAOM COCTOAHUN,

MexaHn3mbl mMuUrpaummM atoMoB. 3akoHbl ®uka. KoagpgumumeHT anddysunn.
CTPYKTYpHO 4yBCTBWUTE/NbHbIE MpoLuecchbl Angdy3mn. Anddys3na BO BHELLHUX
CUIOBbLIX MONAX.

Knaccnumkaums  ¢hasoBbiX M CTPYKTYPHbIX  MpeBpaleHnii.  Pa3osble
npespatleHuns | n 1l poga. TOMOreHHbIA N reTeporeHHbI MexaHU3Mbl 3apPOXKAEHNS.
CTpoeHMe W MexaHuU3M [BWKEHMS MOBEPXHOCTel pasfgena a3. Cpasurosoe
(6e3auddysnoHHoe) 7 HOpMaslbHOe (andpcpysnoHHoe) npespaLeHus.
TepMognHaMMUUeCKni 7 KpucTaniorpapuyeckuii aHasm3 CLBUrOBOro
(MapTeHCMTHOro) npeBspaLleHnsa. MexaHu3M N KMHETUKA CABUIOBbIX U HOPMasIbHbIX
MpeBpaLLeHNii. IBTEKTONAHOE NpespatleHre. MexaHn3M U KMHETUKA 3BTEKTOULHOIO
npeBpalleHns.  [uarpaMmbl  (ha30BbIX — NpeBpawieHun  (TEPMOKUHETUYECKME,
N30TEPMUYECKME N Ap.).

YnopsigoyeHve TBepAoro pacteopa. JanbHuii u 61MKHWIA NopaaoK. 3MeHeHve
CBOWCTB CNiaBoB npu ynopagoveHnn. ObpasoBaHue 1 pacnag MeTacTabuibHbIX (as.
PacnaZ,  nepecbileHHOro  TBepAoro  pacteopa.  CnuHoJa/bHbIA  pacnag.
TepmoanHaMuKa 06pa30oBaHNA MPOMEXYTOUHbIX (ha3. CTPYKTYpPHbIe M3MEHeHUA npu
cTapeHun (Knactepsbl, 30Hbl [MHbe-MpecToHa, NPOMEXYTOYHble MeTacTabuibHble
(basbl, MOAYNMPOBaHHbIE CTPYKTYpbl). KOrepeHTHble, YaCTUYHO KOrepeHTHble W
HEKOrepeHTHble BblgeneHns. PopMbl BblgeNleHNA. HenpepbIBHbIA 1 NPEpbIBACTbIN

pacnag.

4. MeTannypruyeckue npoLecchbl NonyyYeHnst nonyghadbprukKaToB U U3aenuii.



Buabl TeXHONOrMM NUTENHOro Npom3BofcTBa. CTPYKTypa M CBOMCTBA XULKMX
MeTasiNoB. ["OMOreHHOe W TeTeporeHHoe 3apoXAeHWe KPUCTaIoB, KPUTUYECKUN
pasmMep  3apofbla.  KOHUEHTpauuMoHHOE  MepeoxnaXaeHue.  IBTeKTMYecKas
KpucTannusaums. BrvsHMe CKOpOCTM  KpUCTa/iM3aumMmM Ha CTPOEHWe  CrJiaBoB.
CTpoeHne MeTa/IINYeCcKOro cnntka. MoguguumpoBaHne CTPYKTYpbl NIUTbIX CMNJ1aBoB.
O6pa3oBaHMe MeTacTabu/bHbIX a3 npu  Kpuctannmsaumn. be3amgpdys3moHHas
KpucTannusauus. MeTtannnyeckne ctekna. Metogbl NosyYyeHUs MOHOKPUCTAINOB U3
pacnnasa. Metannyprus rpaHy’.

Cnocobbl 06pabOTKN MeTa/IoB AaBneHneM. BansaHue temnepartypbl, CXeMbl U
cTeneHn fegopmaumMm Ha CONpPOTMBAEHWE fdehopMaunn, CTPYKTYpY U CBOWCTBA
METasINI0B 1 Cr1aBoB.

Buabl cBapks MeTanioB UM cnniaBoB. CTPyKTypa W CBOMCTBa CBApPHbIX
COEANHEHNI.

5. Tepmunyeckas obpaboTka.

Knaccuiurkaums B1ngoB TepMMYeCKoin 06paboTKu.

[TOMOreHM3aLUMOHHbIA OTXKUT. VI3MeHeHWe CTPYKTYpbl 1 CBOICTB CN/iaBoB Mpu
rOMOreHM3aLMoOHHOM OTXUTE.

JOpeKpnCTanIM3aunoHHbIA - 1 PEKPUCTAININZAUUOHHBIA oKUK, OTAbIX.
MonuroHnsayms. [epBuyHas, cobupartesbHas M BTOPUYHAA peKpucTan3aums.
MexaHn3M 1 KMHEeTWKa OTAbIXa, MOMMUIOHN3aUMM U pekpucTann3auun, BIMsHNE Ha
HUX MpeALIecTBYIOWen MNacTUYeCKon fedopmaummn, MNpuUMecein, Temnepatypbl U
MPOAO/HKNTENbHOCTH oTXura. MapameTpbl MO/INTOHN30BAHHO "
PEKPUCTANINN30BAHHOW CTPYKTYpP. KpuTnyeckas cTeneHb dedopmaumun. OuarpaMmbl
pekpucTannzaumm. 3akOHOMEPHOCTM W MPUPOAA WU3MEHEHMSi MeXaHUYecKux W
(PM3MYECKMX CBOMCTB MpPU OTXWUIe MOc/e XOMoAHOW fedopmaumun. TekcTypa
paedopmanmn, NepBMYHON, COBUPATENIbHOM WM BTOPUYHOM  PEKPUCTANINZALNN,
MexaHu3M ee 06pa3oBaHus. AHU30TPONUA CBOMCTB TEKCTYPOBAHHbLIX METASI/OB.

OTXKUr ANA YMEHbLUEHNA OCTaTOYHbIX HanpsKeHWn. MexaHuU3M CHUXXEHWS
OCTaTOYHbIX HANPSHXKEHWUIA NPY HarpeBaHnu.

da3oBble nNpespaLleHns Npu Harpese. CTPYKTYpHas HacneACTBEHHOCTb.

3akasika 6e3 nonMMopHOro npe.paLleHns. VIsMeHeHne CTPYKTYpbl 1 CBOWCTB
MNpu 3aKaske.

3akanka ¢ nonMMopgHbIM npeBpatyeHeM. MUKPOCTPYKTypa U CybCcTpyKTypa
MapTeHCUTa. YNPOYHeHVEe U U3MEHeHMe MIaCTUYHOCTU NPY 3aKa/lke Ha MapTeHCUT.
KpuTnyeckas CKOpPOCTb OXNXAEHNA NPY 3aKasike, NPOKaSIMBaEMOCTb.

BeliHMTHOe npeBpalleHne. CTpoeHue GeitHMTa. 30TepMuyeckas 3aKaska.

CrapeHuve. lMpupofa ynpoyHeHWUs Npu CTapeHun. BaunsHue TemnepaTypbl U
MPOAO/HKMUTENBbHOCTN CTAPEHUA Ha MeXaHU4Yeckme 1 PU3nYeckne CBOINCTBA CIJIaBOB.
MepecTapuBaHue, CTyMneHYaToe CTapeHuWe. BrnvsHMe TemnepaTypbl Harpeesa Mof,
3aKa/IKy U CKOPOCTU OX/TaXAEHNA Ha (POPMMPOBAHME CTPYKTYPbl U CBONCTB CMN/aBoB
Mpun cTapeHun.

OTnyckK. VI3meHeHne MUKPOCTPYKTYpbIl, CyGCTPYKTYpbI 1 (ha30BOro coctasa npu
otnycke. Obpatumas 1 HeobpaTMas OTNYCKHasA XPYNKOCTb.



6. TepmomexaHnyeckas 06paboTka. XMMMUKO-TepMmyecKas obpaboTka.

TepmomexaHuyeckas 06paboTka. CTPYKTYpHbIe U3MEHEHUSA MPK NNaCTUYECKOWA
aedopmaymun. AnHammuyeckas nosMroHnsaums U AUHaMmyeckas pekpuctaninsaums.
Bo3Bpat 1 pekpucTannnsaums nocne ropsyent geopmaunu.

BbicokoTemnepaTypHas M HU3KOTeMnepaTypHas  TepMOMeXaHW4YecKas
obpaboTka. TepmomexaHM4eckas 06paboTka ANCMNEPCUOHHO-TBEPAEHOLLMX CM/1aBOB.

XUMUKO-TEpMMYECKas  00paboTKa.  JneMeHTapHble  mpoueccbl  npu
XVIMUKO-TEpPMUYECKO 06paboTKe. CTpyKTypa AUDPY3NOHHLIX C/OEB U €e CBA3b C
AnarpaMmon COCTOSIHUA.

A30TVPOBaHWe, LleMeHTauus, HUTpOLEMEHTaLMS, aIMTUPOBaHME,
XPOMUPOBaHue, 6opnpoBaHue, cynbhmanpoBaHme, CUINLMpPOBaHME.
TepmoBogopoaHas 06paboTKa.

7. TexHonorus TepMmnyYeckom obpaboTKu.
CoBpemeHHOe  obopygoBaHMe — ANA  3aKalkW,  OTXKWUra,  OTMYCKa,
XVIMUKO-TEPMUYECKOW U APYTrUX BULOB TEPMMUYECKON 06paboTKM CTaneil U CnnaBoB.
ArperaTbl HEMNPepbIBHOrO OTXWra W 3akajkh. ABTOMaTU3aUMs MOHOro
LIMKNa TepMUYECKO 06paboTKu.
Cnocobbl JOCTUXKEHUA BbICOKMX CKOPOCTE Harpesa 1 OXNnaXKAeHus N3aennia
MNPy TepMUYECKoin 06paboTKe. BHYTpeHHWe HanNpshkKeHWs 1 fedhopmaums U3gennia npu
TepMunyecKor 06paboTke. Harpes npu TepmMnYecKoin 06paboTKe U3Aennii B 3alUTHbIX
cpefax v Bakyyme.
JedekTbl TepMuyeckon 06paboTKU. [Ma30HaCbILeHMe M ero BAUAHME Ha
CTPYKTYpPY 1 CBOICTBa cniasos. MeTofbl 60pbObl C NOBOAKaMM U KOPOGIEHMEM.,

8. Ynpyras v nnactnyeckas geopmauus. PaspyuieHue.

OnarpamMmvbl  1eOpMMPOBAHNA MOHO- W MONNKPUCTAINOB, MHOroMasHbIX
cnnaBoB. MexaHW3Mbl YNpyron v nnactuyeckon aegpopmauunn. LedopmMalmoHHoe
YrNpOYHeHWe, BNWAHME Ha Hero Temnepatypbl M CKOpOCTW Aedopmauun. Teopus
npegena Tekyyectn. ekt baylnHrepa. YnpouHeHe npu 06pasoBaHNN TBEPAbIX
pacTBOPOB U MPW BblAeNeHNN N30bITOYHBIX (Pa3 (KOrepPeHTHbIX N HEKOTePeHTHbIX).

BnnsiHne pasmepa 3epHa Ha MexaHuMYeckue cBoicTBa. CBepXniaCcTUYHOCTb.
HeynpyrocTs.

Xpynkoe U1 BA3KOe  paspyweHne. CxeMbl  3apOXAEHUS  TPELUMH.
PacnpocTpaHeHne TpewmnH npu XPYynkoM U BA3SKOM paspylieHun. [lpupoga
Xn1agHonomMKocTu. Mopor xnagHonomkoctT. CTpoeHme 1310MOB.

[Mon3yyecTb. MexaHU3Mbl U CTaguMu MoN3yyecTu. Penakcaums HanpskKeHWia.
KpaTkoBpeMeHHasa 1 gauTenbHaa NPoYHoCTb. BAnsaHne coctaBa M CTPYKTYpPbI CM/1aBOB
Ha NO/3YyYeCTb.

YcTanoctHas nNPoOYHOCTb. [uarpamMmbl  yCTasiocTU. MexaHusMm  yCTasnoCTu.
daKTopbl, BNAIOLLME Ha YCTANIOCTHYIO MPOYHOCTbL. KOHTaKTHasA yCTasioCTb. 3HOC.

9. MeToabl UcCNeaoBaHNS U KOHTPO/SI CTPYKTYPbI U CBOMCTB METas1/10B.
MeTofbl U3y4eHUs MUKPOCTPYKTYpbl. CBeTOBas MuKpockonus. MeTofbl
KONMMYECTBEHHOM MeTannorpaun. NeKTPoHHas MuKpockonus (MeTof  Pensuk,



ANhpaKLMOHHas MUKPOCKONus donsr, CKaHupyoLLas MUKPOCKONKS,
MUKPOAM(PAKLMS). PEHTreHOCTPYKTYPHbIA 1 3NeKTPOHOrpadnyeckoli  aHanms.
MWVKPOPEHTreHOCNEKTPa/IbHbIV aHann3. JIoKanbHbIA aHaIM3 COCTaBa Mo 3/1eKTPOHHbIM
crekTpam.

MeToabl  M3MepeHust  (DM3NYECKMX  CBOWCTB  (TEPMUYECKMIA  aHanus,
Ka/IopuMeTpus, AUNaTOMeTpuUs, M3MepeHne NIOTHOCTW, Pe3NCTOMETPUS, MarHUTHbI
aHanu3 1 ap.). Metoapl onpeaeneHns KOPPO3MOHHBIX CBOMCTB.

MexaH/WYecKkne CBOWCTBA METaNMOB W CMnaBoB. MeTofbl WX M3MEpPeHUs.
CTaTnyeckne 1 AMHAMUYECKME UCMbITaHUA. VICNbITaHUA Ha NON3YYecTb, AMTENbHYIO
MPOYHOCTb U pPenakcaLMio HanpPsHKEHNIA. Y CTanoCTHbIE UCTbITaHUS.

10. TMpomblILlieHHbIe cniaBbl (OCHOBbI IErMPOBaHUA U TepMUYECKON
06paboTKM, CBOMCTBA, 06/1aCTU MPUMEHEHMS).

Cranu. Knaccuukaumsa ctanm no CTPyKType, COCTaBy, Ha3HayYeHU0. YyryHbl v
NX Knaccugmkaums. MoguduumnposaHme YyryHos.

AJTIOMVHWIA 1 ero cnnasbl. TUTaH U ero cnnaebl. Mefb 1 ee crnasbl. HUKeNb v
ero cnnasbl. MarHuii n ero cnnasbl. Cnsiasbl HA OCHOBE TYromna1aBKUX MeTasl/loB.

CnnaBbl C 0COObIMM  (PM3NYECKUMW CBOWMCTBAMW: BbICOKUM W HU3KUM
3/IEKTPOCONPOTUB/IEHNEM, MarHUTHO-TBEPAbIE Y MarHUTHO-MATKME CTa/iv U CNaBbl,
Cnna.bl C 0CO6LIMU YMPYTMMU 1 TENI0BIMU CBOMCTBaMW. CBepXMpPOBOASALLME CMaBbI.
Cnnaebl C 3h(PEKTOM 3anOMUHAHUSA (POPMbI U CBEPXYMNPYTroCTy.

PeKkomeHayeMasi OCHOBHasi NnTepaTypbl

1. Tynses A.lN. MeTannosegeHve. YuebHuk. // M.: Metannyprus, 1986, 541 c.

2. Hosukos N.U., Po3nH K.M. Kpuctannorpagms v gethekTbl KpUCTaNIM4ecKom
peweTkn. YuebHuk // M.: Metannyprus, 1990, 335 c.

3. Hosukos N.N. Teopusi TepMUYECKOIA 06pabOTKM METANNOB. YUebHUK // M.:
MeTannyprus, 1992, 271 c.

4. 3onotapesckunini B.C. MexaHunyeckme csoilctea MmeTannos // M.. MUNCKC.
1998, 400c.

5. T'yndaes A.l. MeTannosegeHwue. -7-e n3g. nepepad. n gon. M. : AnbsHc, 2011,
-544 c.

6. JlaxtuH KO.M., JleoHTbeBa B.I1. MaTepuanoseseHuve. 4-e n3g. nepe- pab. u
fon. - M.: MawwmnHocTpoeHue, 2009. - 528 c.

7. MarepnanosefeHne. TexHOMOMMA KOHCTPYKLMOHHBLIX MaTepuasnos: Yy4eb.
nocobue ana cTyfeHToB By30B /nog pef. B.C. UepegHuyeHko. - 2-e u3g., nepepad. -
M.; Owmera - J1, 2006.-752 c.

8. Apsamacos B.b., Bonukos A.H., I'onosuH B.A., Ky3Heuos B.A.. CMupHOBa
3.E., YepenaxnH A.A., LUnbikoBa A.B., LLUNyHbknH H.®P. MatepuanosefeHve u
TEXHOMNOrNS KOHCTPYKUMOHHBLIX MaTepuanos. - M.: M3a. LieHTp, «Akagemusa» 2007,
538 c.

9. ®etuncos I'.I1. n gp. MaTtepuranoBegeHne 1 TeXHONOrMA MeTa/oB. -.:BbicLwan
Wwkona, 2007, 864 c.



JononHuTtenbHasa nutepaTypa

1. Hosukos W.N., CrtporaHos [.b., HosukoB A.N. MeTannoseneHue,
Tepmunyeckas 06paboTka 1 peHTreHorpadgus // M.: MACnC. 1994, 479c.

2. Konayes B.A. u pap. TexHonorms TepMUYeCKOn 06pabOTKM LBETHbIX
MeTa/1/I0B 1 CMNaBoB: YuebHuk. // M.: Metannyprus, 1992, 271 c.

3. VnbuH A.A. MexaHu3m 1 KMHETUKA (ha30BbIX U CTPYKTYPHbIX NpeBpaLleHuni
B TUTAHOBbLIX cnnasax. — M.: Hayka, 1994. — 303 c.

4. Nuewwuy B.I'., KpanowwnH B.C., JInHeukuii A.J1. ®u3snyeckne CBOINCTBA
MeTannoB 1 cnnaesos. M., Metannyprus, 1980.

5. Apsamacos b.H., Makaposa B./., MyxuH I'.[". u gp. MaTtepuanoBegeHue:
YuebHuK ansa By3oB. Mog obuen pegakumned Apsomacosa b.H., MyxuHa I'.I'. — 3-e
n3a., nepepad. N gon. — M.: 3g. MI'TY nm. H.2. baymaHa, 2001, 648 c.

1 WnbemH A.A., KonaueB B.A., MNonbknH N.C. TutaHoBble cnnasbl. CocTas,
CTPYKTYpa, cBoicTBa. CnpasouHuk//M.: BUJIIC-MATW, 2009. 520c.

2. WnbmH A.A., CtporaHos I.b. YnbTpagmcnepcHble (HAHOKPUCTAIIMYECKUE)
matepuansl. - M.:MATW, 2009, 128 c.

3. Konaues B.A., nbuH A.A., Eroposa HO.b. ®unsnyeckoe matepuanoseieHne
-M.:LL MATW, 2007. 458c.

4. WNnbuH A.A., CtporaHoB I.b., ®atkynnnH O.X., Wynbra A.B., MapTbIiHOB
B.H. CTpykTypa 1 cBOICTBa 6bICTpO3aKaieHHbIX cniasos // M.: AnbTekc. 2008. 588c.

5 WnbmH AA., CtporaHoB I.b. ¥ nbTpagmcnepcHble (HAHOKPUCTaIIMYECKUe)
matepuansl. MATI, 2009, 128c.

6. Tpouuknin O.A. DPUNYECKME OCHOBbI W  TEXHONOTMM  06pPabOoTKM
COBPEMEHHbIX MaTepunasioB (Teopus, TEXHOMOIMSA CTPYKTYpa, CBOMCTBA). - M.: IKM,
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