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[Iporpamma BCTYNHTENBHBIX UCIIBITAHUN (GOPMHUPYETCS HA OCHOBE COOTBET-
CTBYIOIIUX (peepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAAPTOB BBIC-
1iero oOpa3oBaHus 10 NPOrpPaMME CHEUAIUTETA U TPOrpaMMeE MaruCTpaTyphl.



BBenenue
B ocHoBy Hacrtosieli mporpaMMbl MOJOXKEHBI CIEAYIOIINE AUCUUTIINHBI:

¢usnka U XUMUA MaTepuanoB (pa3ien METaUIMYECKue MaTepualbl), KPUCTAILIO-
rpadus U ne@eKThl KPUCTAUTMUYECKOTO CTPOCHHUSI, TEOPUS U TEXHOJIOTUS TEpMHYE-
CKOI 00paOOTKH, TEOPHUSI TETEPOTEHHBIX Cpell, MOACIUPOBAHNE MaTEepPHATIOB, (U-
3UYECKHAE METOJIbI UCCIIEN0BAHNS, MEXAHUYECKHE CBOMCTBA METAJLIOB.

1. CTpoeHue MeTa/UIOB M CILIABOB

OCHOBHBIE THUIBI CBSI3M aTOMOB B TBEPABIX Tellax. MeTalmnyeckas CBS3b.
DneKTpoHHOE CTpoeHue U (pusnyeckue cBoiictBa MeTaiioB. [loBepxHocTh Depmu
Y 30HbI bpuiosHa.

TBepapie pacTBOPHI 3aMEIICHUS, BHEAPEHUS U BEIYMTAHUSA. Y IOPSATOYEHHBIE
TBEpJIBIE PACTBOPBI. DJEKTPOHHBIE coeauHeHus, ¢asbl JlaBeca, G-da3zbl, (asbl
BHeIpeHus. OTKIOHEHUS OT 3aKoHa Berapna.

[IpaBumno ¢a3. JluarpaMMbl COCTOSTHUSI IBOWHBIX U TPOMHBIX CHCTEM C He-
IIPEPBIBHBIM PSZIOM TBEPABIX PACTBOPOB, C IBTEKTUYECKUMH, IEPUTEKTUYECKUMU U
MOHOTEKTUYECKUMU PABHOBECUSMM, C KOHTPYIHTHO U MHKOHIPYIHTHO IUIABALLHK-
MUCS IPOMEKYTOUHBIMU (ha3amu, ¢ MOTUMOP(HHU3MOM KOMIOHEHTOB. TepmoinHa-
MHYECKUN aHAIA3 AUArpaMm COCTOsIHUA. OTKIOHEHUS OT PAaBHOBECHS IIPU KpH-
CTaJUIM3AaLMM CIUIABOB B CUCTEMAX Pa3HOIO THUIIA.

2. Kpucrajuimueckoe crpoenue v ero aeeKrbl

OCHOBHBIE TUIBI KPUCTALIMYECKUX PEIIETOK. DJIeMEHTapHbIE ssueiku. MH-
JIEKChl HAIMpAaBJICHUN M IUIOCKOCTEW B KPHUCTAJUIMYECKON pelieTke. AHU30TPONus
CBOWCTB KPUCTAJLJIOB.

Tunel 1eQeKToB KpUCTALINYECKOTO cTpoeHus. Toueunsie nedextsl. Jucio-
kaumu. [ledextsl ynakoBku. Bextop broprepca. [InotHocts nucnokanuii. CKoJib-
JKEHUE U IEepEeIoI3aHue JUCIIOKAM. 3apOKICHNE U Pa3MHOKEHHE HCIOKALUH,
uctounuk ®dpanka-Puma. Cuna Ilaitepica-HabGappo. BzaummoneiictBue mucioka-
i Mexay coboi u ¢ mpuMecHbiMH aTomaMu. Atmocdepsr Korpenna, CHyka,
Cy3yku. JIUCIOKalMOHHBIE CETKM W MAaJOYIJIOBBIE TpPaHULBI. BBICOKOYIIIOBBIE
rpaHubl. Murpauuys rpaHyl] U 3€pHOTPAHUYHOE IPOCKAJIb3bIBaHUE. JIBOMHHKH.

Kpucramnorpadus u Mmexanusm aeQopMalliOHHOTO ABOMHUKOBAHUS.
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3. ®a3oBble U CTPYKTYPHbIE IPEeBPAlleHUS B METAJLIAX U CIJIABAX B TBEPAOM

COCTOSAHNH

Mexanu3mbl murpaiuu atomoB. 3akonbl Guka. Kosdunuent nuddysun. Ctpyx-
TYPHO 4yBCTBHUTEJbHBIE Mporiecchl Auddy3un. Auddy3us Bo BHEUTHUX CHIIOBBIX

IIOJIAX.

Knaccudukanus ¢azoBbIX U CTPYKTYpHBIX MpeBpaiieHuil. da3oBbie mpe-
BpanieHus | u Il poga. 'oMOreHHbI U TeTEepPOreHHbIA MEXaHU3MBbI 3aPOKICHUA.
CrtpoeHre W MEXaHHW3M JIBIKCHHsI TTOBEpXHOCTEH pasmena ¢a3. CasuroBoe (6e3-
nuddy3uonHoe) 1 HopMmaiabHoe (Auddy3noHHOE) TpeBpalieHus. TepMoIuHaMu-
YECKU M KpUCTaLIorpapuuecKuil aHajau3 CIBUTOBOTO (MapTEHCUTHOIrO) MpeBpa-
nieHusl. MexaHu3M U KMHETHUKA CIBUTOBBIX U HOPMAaJbHBIX MPEBpALIEHUN. DBTEK-
TOMJHOE MpeBpalleHre. MeXaHn3M M KHHETHKAa 3BTEKTOMIHOTO NPEBPAILECHUS.
JuarpamMMbl (a3oBbIX NPEBpPAIICHUNA (TEPMOKUHETUYECKHE, MU30TEPMHUYECKUE U
ap.).

Ynopsinouenue tBepaoro pactsopa. JlanbHuil U OmkHUNA nopsigok. M3me-
HEHUE CBOWMCTB CIUIaBOB NpH ynopsaoueHuu. OOpa3oBaHHMe W pacliaj] MeTacra-
OunpHBIX ¢a3. Pacnaa mepechlieHHOro TBEpAoro pactBopa. CnuHOJANbHBIN pac-
naj. TepmoauHaMuka 00pa3zoBaHUs TPOMEKYTOUHBIX (a3. CTpyKTypHbIE U3MEHe-
HUS TpU cTapeHuu (Kiaactepsl, 30HbI | mHbe-1IpecToHa, MpoMeKyTOUHbIE MeTacTa-
OunpHbIe (Da3bl, MOIYJIUPOBAaHHBIE CTPYKTYphbl). KorepeHTHbIE, YaCTUYHO KOT€-
PEHTHBIE W HEKOTepeHTHbIE BblAeneHus. Popmbl BelneneHnd. HenpepbiBHbIN 1
IIPEPBIBUCTBIN pacra.

4. MeTtajuryprudeckue npouecchl noJrydeHus moaypadpukaroB u u3aeaui

Buasl TexHonoruu auTeHoro npousBoacTBa. CTpyKTypa U CBOMCTBA JKH]I-
KX METa/uIoB. ' OMOr€HHOE U TreTepOreHHOE 3apOKAEHUE KPHUCTAJIOB, KpUTHYE-
CKHMIl pa3Mmep 3apoibiiia. KOHIEHTpAIMOHHOE MEepeoXiaxaeHUEe. DBTEKTUUYECKAs
KpUCTaJUM3auus. BilMsHAE CKOPOCTH KPUCTAUIM3ALMU HA CTPOCHHUE CIUIABOB.
CtpoeHre MEeTaJUTMYeCcKOoro ciauTka. MoauduimpoBaHue CTPYKTYpPbl JUTHIX CILIa-

BOB. OOpa3oBanue MeTacTaOWIbHBIX (a3 mpu KpucTamusanuu. be3auddys3non-
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Has KpucTamauzauus. MeTamiudyeckue cTekia. MeToabl MOJyuyeHUsT MOHOKpH-
CTaJUIOB U3 paciuiaBa. Metamtyprus rpasyJ.

Crioco0b1 06pabOTKN METAIIOB AaBieHUEeM. BinsHue TeMieparypbl, CXeMbl
U CTENEHU AepopMalii Ha CONPOTUBIIEHUE AePOpMaIiM, CTPYKTYpy U CBOMCTBA
METaJUIOB U CILIaBOB.

Bunbl cBapku MeTauioB M ciuiaBoB. CTpyKTypa M CBOMCTBA CBapHBIX CO-
eINHEHUI.

5. Tepmuueckasi 00padoTka

Kinaccudukanus BU0B TEpMUUYECKON 00pabOTKHY.

['omoreHn3annoOHHBIA OTKHI. M3MeHEHUEe CTPYKTypbl M CBOWCTB CIUIABOB
IIPY TOMOTE€HU3AIUOHHOM OTKUTE.

JIOpEKpUCTAIUIM3AUUOHHBI ¥ PEKPUCTAUIM3ALUOHHBIN OTXKHUIUA. OTABIX.
[Tomuronmzauus. IlepBuuHas, coOupareiabHas W BTOPUYHAS PEKPUCTATUIM3ALUS.
MexaHu3M U KMHETHKA OTIbIXA, MOJUTOHU3ALUUU U PEKPUCTALIN3ALNN, BIUSHUE
Ha HUX MpeIUIECTBYIOLIEH IUIacTUYecKoi aedopManuu, IpuMecei, TeMrepaTyphbl
U TPOJOJKUTEIBLHOCTH OTXuUTra. [lapaMeTphl MOIUTOHU30BAHHONW U PEKPUCTAIIIH-
30BaHHOM CTpykTyp. Kpuruueckass crenenp aeopmanuu. JuarpaMMbl pekpu-
CTAJTM3ALMKU. 3aKOHOMEPHOCTU U MPUPOJA U3MEHEHUSI MEXaHUYECKUX U Pu3nye-
CKHUX CBOMCTB IPU OTKUTE MOCIIE X0JI0AHOU nedopmanuu. Tekcrypa nedopmanumu,
MEePBUYHOM, COOMPATENHFHON U BTOPUYHON PEKPUCTAILIM3AINHN, MEXaHU3M ee 00pa-
30BaHMS. AHM30TPOIUS CBOMCTB TEKCTYPOBAHHBIX METAIJIOB.

OTXUT 11 YMEHBIICHHUsI OCTATOYHBIX HANPSKEHUA. MeEXaHN3M CHUKEHUS
OCTAaTOYHBIX HANPSKEHUN PU HarpPEBaHUH.

da3oBbIe NpeBpalleHus Mpu Harpese. CTpyKTypHasi HACIECTBEHHOCTb.

3akanka 0Oe3 mnonuMopdHOro mpeBpaiieHus. V3MeHeHue CTPyKTyphl U
CBOWCTB IIPU 3aKaJIKe.

3akanka ¢ MoJMMOP(HBIM MpeBpalieHneM. MUKPOCTPYKTypa U CyOCTpYyK-
Typa MapTeHCHUTA. YIPOUHEHUE U U3MEHEHUE INTACTUYHOCTH MPHU 3aKAJIKE HA Map-
TeHcuT. KpuTndeckas CKOpOCTh OXJIAKIEHUS MIPH 3aKaJIKe, MPOKATMBAEMOCTb.

beitnutHoe nipeBpamienne. Ctpoenue 6eitauTa. M3oTepMuyeckas 3akaka.
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Crapenue. IIpupoaa ynpouHeHus Npu cTapeHMH. BimsiHue Temneparypsl U
IPOAODKUTEIBHOCTU CTapEHUs HA MEXaHUYEeCKHEe U (PU3MYECKUE CBOMCTBA CIUIa-
BOB. IlepecrapuBanue, cTyneHyaToe CTapeHue. BiusHue temmeparypbl HarpeBa
IOJT 3aKaJKy M CKOPOCTU OXJIaXJE€HUs Ha (OPMHUPOBAHHME CTPYKTYpPbl U CBOWCTB
CIUIABOB MPU CTAPEHUMU.

Otnyck. M3MeHeHne MUKpOCTPYKTYpbI, CyOCTPpYKTYphI U (ha30BOTO cOCTaBa
npu otiycke. OdpaTtumasi 1 HeoOpaTUMasi OTIIyCKHasi XpYIKOCTb.

6. Tepmomexanuyeckasi 00padoTka. XUuMHKO-TepMHuYecKasi 00padoTka

Tepmomexannyeckass o0paboTka. CTpyKTypHbIE U3BMEHEHUS MPU IIaCTHYE-
ckoi nedopmanuu. JMHaMUUecKass MOJMMIOHU3ALNS U JUHAMUYECKAs pPEKpUCTalI-
mu3anus. Bo3BpaT v pekpucTamn3anys nocie ropsuei gedpopmariu.

BricokoTeMniepatypHas 1 HU3KOTEMIIEpaTypHas TepMOMEXaHn4eckasi oopa-
0otka. Tepmomexannueckas 00pabOTKa TUCIIEPCUOHHO-TBEPCIOLIUX CIIABOB.

XuMuKo-TepMuueckas o0paboTka. DJIeMeHTapHbIe MPOLECChl TP XUMHUKO-
TepMuueckoil oOpadoTke. Ctpykrypa nud(y3uOHHBIX CIOEB U €€ CBA3b C JAHa-
rpaMMOI COCTOSTHHUSL.

A3oTHpoBaHue, HEMEHTals, HUTPOLIEMEHTAlUsI, aJJMTUPOBAHKUE, XPOMUPO-
BaHue, OOpUpoOBaHue, CyIb(UINPOBaHUE, CUIUIIMpOBaHKuEe. TepMoBOAOpOIHAS 00-
paboTka.

7. TexHoJIOTHSI TEPMHUYECKOH 00padOTKHU

CoBpeMeHHOE 000pYyOBaHHUE MJis 3aKAJIKH, OTXKWIa, OTIYCKa, XHMHKO-
TEPMUUYCCKOMN U APYTUX BUIOB TEPMUUSCKON 0OpaOOTKH CTaJIel U CIUIaBOB.

Arperatbl HENPEPBHIBHOTO OTKWIAa M 3aKAJIKH. ABTOMATH3aLUs IOJHOIO
[UKJIa TEPMUYECKON 00pabOTKH.

CriocoObl JOCTMKEHUSI BBICOKMX CKOPOCTEH HarpeBa M OXJIaXACHUS U3Je-
JUI TIpU TepMHUYecKoil oOpaboTke. BHyTpeHHHE HanpsbkeHus U AedopManus u3-
JeNVi py TepMudeckoit oopadoTtke. Harpes nmpu Tepmudeckoit o6paboTke mze-
JIMI B 3aIMTHBIX CPENAX U BaKyyMe.

JedbexTsl TepMuueckoil 00paboTku. ['a3oHACKHIIEHWE W €ro BJIUSHHUE Ha

CTPYKTYpPY U CBOICTBa cIJIaBOB. MeTo1b1 00pbOBI ¢ TOBOJKAMU U KOPOOJIECHUEM.



7

8. Ynpyras n ninacruueckas nepopmanus. Pazpymenue

HuarpamMmbl 1ehOpMUPOBAHUST MOHO- M TIOJUKPUCTAIUIOB, MHOTO(a3HBIX
CIUIaBOB. MexXaHU3Mbl YIPYroi U miactudeckoit aepopmaruu. Jedopmanmonnoe
yIOpOYHEHUE, BIMUSHUE HAa HEro TeMIeparypbl U ckopocTu nedopmanuu. Teopus
npenena tekydectu. Dpdext baymmurepa. Ynpounenue mpu oOpa3oBaHUU TBEP-
JIBIX PACTBOPOB M MPH BBIACIECHUU U30BITOUYHBIX (a3 (KOTEPEHTHBIX U HEKOTEPEHT-
HBIX).

Binsaue pasmepa 3epHa Ha MEXaHMUYECKHE CBOMCTBA. CBEPXIIACTUYHOCT.
HeynpyrocTts.

Xpynkoe u Bs3koe pazpymenue. CxeMbl 3apoxkaeHus TpemuH. Pacnpocrpa-
HEHHE TPELIMH IIPU XPYIIKOM H BSI3KOM paspyuieHuu. [Ipupona XimaaHOoI0MKOCTH.
[Topor xnagHOIOMKOCTH. CTPOEHUE U3JIOMOB.

[Ton3ydecTs. MexaHu3Mbl U CTaauu MON3ydecTH. Penakcanus HanpsHKEeHUN.
KpaTkoBpeMeHHasi W JuTelIbHAs NMPOYHOCTh. BiusHME cocTaBa UM CTPYKTYphI
CILJIABOB HA I10JI3YYECTh.

YcramoctHasg NMpoYHOCTh. JnarpaMmbl yCTamocTH. MexaHu3M yCTaJIOCTH.
@DaxkTopbl, BIUAIOIIME HA YCTAIOCTHYKO IPOYHOCTh. KOHTakTHas yCTaJOCTb.
N3HOC.

9. MeToabl HCCJIEAOBAHUA U KOHTPOJISI CTPYKTYPbI M CBOCTB METAJLIIOB

Meronsl M3ydeHHs] MHUKPOCTPYKTYpbl. CBeTOBas MHUKpPOCKONMSA. MeTobl
KOJIMYECTBEHHOM MeTayuiorpaguu. DNEeKTPOHHAas MHKPOCKOMHS (METOJ PEIuIHK,
TUpaKIMOHHAs MUKPOCKONHUS (HOJIbr, CKaHUPYIOIIAash MUKPOCKOMMS, MHUKpPOIU-
bpakuus). PeHTreHOCTpYKTYpHBIH M 3JeKTpoHOrpaduyeckol aHamu3. MUKpo-
PEHTIEHOCIIEKTPAJIbHBIM aHAIN3. JIOKAJIBHBIM aHAIW3 COCTaBa IO JJIEKTPOHHBIM
CIIEKTpaM.

Meroabl u3MepeHus: PU3NUECKUX CBOMCTB (TEPMUYECKUN aHAIU3, KaJIOpH-
METpHS, JUIATOMETPUS, U3MEPEHUE INIOTHOCTH, PE3UCTOMETPHS, MATHUTHBIN aHa-

JU3 U J1p.). MeToibl onpeesieHus] KOPPO3UOHHBIX CBOMCTB.
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MexaHM4YeCKHE CBOMCTBA METAJJIOB M CILIABOB. MGTOIH)I HNX HU3MCPCHHUA.
CraTtuueckue u JUHAMHWYCCKHUC UCIIBITaAHU]. HcneiTanus Ha MOJIBy4CCTb, JJIUTCIIb-

HYIO IPOYHOCTH U PEJAKCALINIO HANIPSKEHUM. Y CTAJIOCTHBIE UCTIBITAHUS.

10. IIpoMblIl/IEeHHBIE CIIABBI (OCHOBBI JIETUPOBAHUS M TEPMHYECKOi 00pa-

00TKH, CBOMCTBA, 00,1aCTH IPUMEHEHUS)

Cramu. Knaccudukanus cramu mo CTpykKType, COCTaBy, Ha3HauYeHHI0. Yyry-
HBI ¥ X Ki1accuukanus. MoaupuiupoBaHue 9yTryHOB.

AroMuHHHN U ero ciuiaBbl. TuTaH M ero cmiaBbl. Menps u ee cruiaBel. Hu-
KEJb M €ro cruiaBbl. Maruuii u ero cruiaBbl. CIUIaBbl HA OCHOBE TYTIOIUIaBKHX Me-
TaJIJIOB.

CmiaBel ¢ 0COOBIMU (PU3UYECKUMHU CBOMCTBAMU: BHICOKUM M HU3ZKHUM JJICK-
TPOCONPOTUBJIIEHUEM, MATHUTHO-TBEPABIE U MArHUTHO-MSTKUE CTAJIM U CIUIABbI,
CIUIaBBl C OCOOBIMH YNPYTUMHU M TEIUIOBBIMH CBOWMCTBaMU. CBEpPXITPOBOASAIINE

crutaBbl. CruiaBbl ¢ 3 (HEeKTOM 3an1OMUHAHUS (POPMBI U CBEPXYIIPYTOCTH.

Pexomenayemasi OCHOBHAsSI JIMTEPAaTYpPbl
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2. Houxos N.N., Posun K.M. Kpucrammorpadus u aedexTsl KpUCTaUIMYECKON
pemetku. Yueonuk // M.: Metamryprus, 1990, 335 c.

3. HosukoB M.U. Teopusi tepmuyeckoit 00paboTku MeTamuioB. YueOHuk // M.:
Meramnyprus, 1992, 271 c.

4. 3onotapeBckuii B.C. Mexannueckue cBoiictBa meramuios / M.: MUCuC. 1998,

400c.
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3-e u3n., nepepad. 1 non. — M.: Uzn. MI'TY um. H.D. baymana, 2001, 648 c.
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IlIkana oneHMBaHUSA M1 MUHAMAJIbLHOE KOJHYECTBO 0aJIJI0B, IO/I-
TBep:KIalolIee yClenHoe MPOX0:KIeHHe BCTYNUTEIbHOI0 HCIIBITA-
HHS (IJIS KA)KA0T0 BCTYNUTEJIbHOT0 HCIIBITAHMS)

IIIxana oneHNBaHUSA

(KpUTEpUU BBICTaBIICHUS OAJIJIOB)

49 GaJUI0B U MEHee

50-65 6auioB

66-84 0asu1oB

85-100 6ayutoB

MuHUMaIbHOE KOJHYSCTBO 6ann013, IMOATBCPKAAIOIIEC YCIICIIHOC
IMPOXOKIACHUC BCTYIIUTCIBHOI'O UCIIBITAHUSA — 50 6amioB

[HocTynaronuii:

- m3yokun MeHee 25%
Matepuaia, Tpedyemo-
ro ¢eaepaibHbBIM T'OC-
yIapCTBEHHBIM CTaH-
JapTOM

acCIIMpaHTa 110 HaIllpaB-

IIoArOTOBKH

JICHUIO;

- TPOJIEMOHCTPUPOBAI
HU3KHHA YpPOBEHb TIJy-
OUHBI HU3JIOKEHUS Ma-
Tepuasia Mo HarpasJe-
HHIO

[TocTynarouuii:

- m3noxuna ot 50% 1o
75% wmarepuana, Tpe-
Oyemoro  denepaib-
HBIM TOCYAAapCTBEH-
HBIM CTaHAapTOM
MOATOTOBKH acmnu-
paHTa 1O HarpasJe-

HUIO;

- IPOJAEMOHCTPUPO-
BaJl YpOBEHb TIIyOu-
Hbl U3JI0)KEHUsSI Mare-
puana 1o Harpasie-
HUIO BBIIIIE CPETHETO

[TocTynaronuii:

- U301 oT 75% 1o
100% Marepuaia,
TpeOyemoro  dene-
palbHBIM  rocyjaap-
cTaHaap-
TOM TOJTOTOBKH ac-

CTBCHHBIM

MUpaHTa [0 HampaB-
JICHUIO;

- NOPOJEMOHCTPHUPO-
BaJI BBICOKHI ypoO-
BEHb M3JIOKEHUS Ma-
Tepuaja II0 Hampas-
JICHUIO.

[Toctynaronuii:

- TPOJEMOHCTPHUPO-
BaJI BJAJCHHUE Mare-
pHaioM, Kak 10 I10JI-
HOTE, TaK ¥ 1O Tiy-
OMHE MOJHOCTBIO CO-
OTBETCTBYIOIIMM

TpeOoBaHusIM (ene-
rocynap-
CTBEHHBIM CTaHJap-

pabHBIM

TOM IIOJTOTOBKH ac-
MUpaHTa 0 HAaIpaB-
JIEHHIO;

- BJIAJICET CHUCTEMOU
HAy4yHBIX TIOHATHUH,
KyJIbTYpPOH  MBIILIE-
HUS; (QakTaMu Hayy-
HBIX TEOpUH; METO-
JaMd ¥ Tpoueaypa-
MU TpodeccuoHanb-
HOM  JIeATENbHOCTH;
YMEHHE  IIOCTaBUThb
1eNb 1 chopMyIHpo-
BaTh 3a/la4yM, CBSI3aH-
HbIE C peanu3anuein
PO eCCHOHATBHBIX

GyHKIHIA.
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[TporpamMma oOCyKeHa U peKOMEHI0BaHa JJIsi BCTYIUTEIHHOTO IK3aMEHA B
acIMpaHTypy IO HampapiaeHUto nmoaroroBku 22.06.01 — TexHosorun martepua-
J0B, mpousib MOATOTOBKH «MeTaioBeieHue U TepMuueckas o0paboTka me-
TAJUTOB M CIUIABOB» Ha 3aceJaHuM Kadeapbl TEXHOJOTHH MAaTEpPHAIOB M TPaHC-

nopta, npotokos Nel ot «15» centsiopsa 2020r.



