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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

11 Uenb pucumnnuHbl: CdopmupoBaTb KOMMAETEHUMW obOyvalollerocs B obnactu MatepuanoBeaeHus,
B3aMMOCBS3N MEXAY CTPOEHUMEM W CTPYKTYPbl PasfuyHbiX MaTepuanoB C UX PU3NKO-MEXAHNYECKUMUN, TEXHONOTNYECKUMU 1
aKcnnyaTauMoOHHbIMK CBOMCTBAMW MaTepuanos, UX pauMoHanbHOro Bbibopa, co3gaHnsa MaTepuarnoB C 3aBe4OMO 3a4aHHbIMU
CBOMCTBaMMW.

1.2 3apgauv AMcUUNUHbI:
paccMOTPETb B3aUMOCBS3b (DyHOAMEHTarbHbIX HayK C MaTepuanoBegeHneM;

pacKpbITb NPUHLUMbI B3aMOCBA3N CTPYKTYPbI, CTPOEHUA METasriioB U CrniiaBoB U HEMETallNIM4YeCKnX MmatepuarnoB C nX
q3VI3VIKO-MeX8HW-ieCKVIMVI N TEXHONOMM4YeCKMMM CBOMCTBaMMU;

nokasaTb 0COGEHHOCTU CTpPOEHUA matepuanoBs U BO3MOXHOCTU UX MO,D,VICbVILI,VIpOBaHVIﬂ C y4eTom q3yHKLWIOHaJ'IbeIX
ocobeHHocTeN npu X NCnonib3oBaHUN;

paccMoTpeTb pasfindHbie MeTodbl YyhydlweHuAa 3SKCnnyaTaunOHHbIX CBOWCTB maTtepuanos nytem BBeOeHUA
nernpyrLimnx aneMeHToB, a Takke Ha OCHOBE UCMOJ1b30BaHUA TepMW—IeCKOl;I n XMMMKO-TepMI/I‘-IeCKOIZ O6pa6OTKI/I;

pacKpbiTb CYLLUHOCTb U B3aMMOCBA3b CTPYKTYPHbIX NU3MEHEHUN C NPUHUMNOM NOBEPXHOCTHOIo ynpoYHEeHUsA netanen
mMeTogamMum nnacTtn4eckoro ,D,erOpMVIpOBaHVIﬂ

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOATOTOBKE 00y4aloLlerocs:

MpeaBaputensbHas NoaroToBKa npeanonaraeT co3gaHne OCHOBbI Ans (OPMUPOBAHUS KOMMETEHLMIA, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUNIIVH:

OucumnnuHa 633leyeTCF| Ha KOMMNeTeHUunsX, CdDOpMVIpOBaHHbIX Ha npegbigyuiem ypoBHe 06pa3OBaHMﬂ

2 KOMMNETEHUMWUN OBYYAIOLWLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-1: CnocobeH yunTbiBaTb COBPEMEHHbIE TEHAEHLMU Pa3BUTUA TEXHUKN U TEXHOSOIMMN B 06nactn TexHocdepHomn
6e30MacHOCTU, U3AMEPUTENBbHOWN U BbIYUCTIUTENTbHOM TEXHUKU, MHPOPMaLMOHHbLIX TEXHOOMMIN NpU peLueHnm
TUNOBbIX 3a4ay4 B 06nacTy npoceccMoHanbHOM AeATeNIbHOCTU, CBA3aHHOM C 3alMTON OKpYXKatloLlen cpeabl U
obecneyeHnem 6e30NacHOCTM Yel0BEKa;

3HaTb: OU3MKO-MEXaHNYECKME U XUMUYECKUE XapaKTEPUCTUKM OCHOBHBIX KOHCTPYKLUMOHHBIX MaTepuarnoB, NpYMeHsSIEMbIX B
NpousBoACTBe 060PYAOBaHMS AN NPUPOAOOXPAHHBIX TEXHOMOMMIA 1 3alMThbl YENoBeka

YMeTb: NpoBOAUTL OLIEHKY BIIMSIHWUS U3MEHEHWI BHYTPEHHUX MMM BHELUHUX (DaKTOpOoB (TemnepaTypbl, AaBreHusi, CocTaBsa,
BKIH0Yas KOHLEHTPaLMo Npumeceit) Ha ha3oBblil COCTaB M CBOWCTBa MaTepuanos; 060CHOBLIBaTL LienecoobpasHoCTL Beibopa
TOrO WJIM MHOTO KOHCTPYKLMOHHOTO MaTepuarna npu KOHCTPYMPOBaHWUK TEXHONOTMYECKOro 060pyA0BaHNUS

BnageTb: HaBblkamMn aHanun3a CBOVMCTB MaTepuaros C NpUBIeYeHeM MaTeMaTUYecKoro annapara, CoBpeMeHHbIMIU MeToaamu
UCCNeaoBaHUs M UCTIBITAHWUS KOHCTPYKLMOHHBIX MaTepuaroB, WUCMONb3yeMblX B NMPOM3BOACTBE; HaBbIkAMU MCMONb30BaHWS
MHDOPMALIMOHHBIX CUCTEM AMNs MoMcka MHGOPMaLMK O HOBbIX KOHCTPYKLMOHHBIX MaTepranax 1 Ux CBoMCTBax

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< |pabota
o
5 WNHHoBaL,.
HanmeHoBaHuMe 1 cogepxaHune pasnenos, 3L CP OpMbI
TEM U YYEOHbIX 3aHATUI 23| nex Na6. (vachbl) 3AHSTHIA
(&)
O 2 [ (yackl) | (wacer)
"l
Pasgen 1. OcHOBbI CTPOEHMSA MaTepuasos 1
MX CBOWMCTBA
Tema 1. OcHOBHbIE NOHATUSA, Lilenn 1 3aga4u
Kypca «MaTepuanosegeHuney.
Knaccudmkaumsi CBOMCTB TEXHUYECKMX 5 N

maTtepuanoB. OCHOBHble CBOWCTBA
TEeXHUYECKUX maTepuanos. CTPYKTypHble
MeTOoAbl UCCIeA0BaHUS.

Tema 2. Kpuctannmnyeckoe cTpoeHue
mMeTannoB. OCHOBHbIE TUMbI
KpUCTannnyeckux peetok. AHM30Tponus B 2 0,5 5 i
kpuctannax. CtpoeHne metannos. [ledekTbl
CTPOEHUs MeTannos.

Tema 3. Quddy3snoHHbIE NpoLiecchl B
MeTannax. ®opmMupoBaHue CTPyKTypbI

MeTarnmnoB npu kpuctannmsaumm. CtpoeHne 0,5 8 i
cnutka metanna. [MonumopdHble
npespaLleHust.

Pasgen 2. OcHoBbl Teopun cnnasoB. Crnnaebl
Ha OCHoBe xene3a. Buabl 06paboTkm
cnnasoBs




Tema 4. lNoHATHE 0 MeTannNUYecKkmnx crinaBax.
dopMuMpoBaHmne CTPYKTYpbl CNaBoB Npu
Kpuctannuaauun. [Jnarpammbl COCTOSIHUS
CMNNaBoOB U XapakTep U3MEHEHNSA CBONCTB B
3aBMCMMOCTU OT cocTaBa CrnJiaBoB.
JlabopaTopHas paboTa. ccnegosaHue
CTPYKTYpPbl BOVHOrO CrnaBa.

Tema 5. CnnaBbl Xenesa c yrnepogom.
OCHOBHbIE CTPYKTYpHbIE doasbl 1
KOMMOHEHTbI. [lnarpamMmmbl COCTOSIHUS
WKENEe30-LEMEHTUT» U «KeNe3o-rpadounTy.
YrnepoaucTble cTanum u YyryHel. BnusHue
NErNpyoLMX 3NIEMEHTOB Ha CTPYKTYpY U
cBouncTBa ctann. Knaccudmkaums,
MapK1poBKa U NPUMEHEHME.
JlabopaTopHas paboTa. N3yueHune
PaBHOBECHbIX CTPYKTYp CTanemn U cepbixX
YYIyHOB.

0,5

nn

Tema 6. LiBeTHble MeTannbl 1 Ccnnasbl HA WX
OCHOBeE.

0,5

nn

nn

Tema 7. MexaHu4yeckme cBoncTea
MaTepuarnoB U METOAbI UX onpeaeneHus.
O6LLUmMe NOHATUS O Harpy3Kkax, HanpsHKeHusIX,
Aedopmaumax u paspyLleHMn maTepuarnos.
MexaHu4yeckne ncnbiTaHnsi, NPOBOAMMbBIE MPU
CTaTU4ECKOM, AMHAMUYECKOM U LIMKIINYECKOM
Harpy>xeHusix.

JlabopaTopHas paboTta. OnpegenexHne
nedopMaLNOHHO-NPOYHOCTHbIX CBOMCTB
MeTarsoB Mo guarpaMMe pacTsKeHUs.
JlabopatopHas paborta. M3yuyeHune
MEeXaHW4YeCKMX CBONCTB MeTarnsoB npu
nsrmbe.

JlabopaTopHas paboTta. VI3y4yeHne TBepAoCcTH
MeTansnos.

Tema 8. dopmumpoBaHMe CTPYKTYpbl
[edopMUpPOBaHHbIX METansoB ¥ CMiaBoB.
BnusiHne HarpeBa Ha CTPYKTYpy M CBOWCTBaA
nedopMmnpoBaHHOro meTtanna.
MpeBpaLlleHus B cTansix Npu Harpese.
O6beMHasa Tepmuyeckas obpaboTka: OTXKUT K
HopMmanu3auus, 3akarnka, OTrnyck 1 cTapeHue.

0,5

10

nn

Tema 9. TepmomexaHunyeckas obpaboTka.
MoBEpPXHOCTHOE YNPOYHEHNE METASSIOB U
cnnasoB. Buabl XuMuko-TepmMmyeckon
obpaboTku.

0,5

nn

Pasgen 3. KOHCTPYKUMOHHbIE,
ANEKTPOTEXHNYECKNE N HEMETANNYECKMEe
Marepuansl

nn

Tema 10. >Kaponpo4Hble, XapocTonkue,
aHTUMKOPPO3UNOHHbIE cnnaBbl. MaTepuarnsl ¢
BbICOKOWN TBEPAOCTbIO NOBEPXHOCTMU.
AHTUPPUKLNOHHBIE U PPUKLMOHHBbIE
MaTepuansl. UHCTpyMeHTanbHbIe 1
LWTamMNoBoYHble crnaBbl. CTanu ans
WHCTPYMEHTOB XOSTOAHOW U ropayen
obpaboTkn gaBneHmem.

Tema 11. QnekTpoTEXHUYECKME MaTepuarnsbl:
NonynpoBOAHUKOBbIE, MPOBOAHMWKOBLIE,
ONanekTpu4eckme, MarHuTHble.

nn

Tema 12. NMonumepbl 1 NNacTU4eckMe Mmaccsbl.
TepmopeaKkTuBHbIE M TEPMOMNITACTUYHbIE
nonumepsl 1 NnacTnyeckne Maccol. PesunHebl.

0,5

nn

0,5

nn




Tema 13. KomnosuuunoHHble MaTepuansl. 6 un
Utoro B cemecTpe (Ha kypce ansa 3A0) 4 8 92
KoHcynbTauum n npoMexyTodHas attectaums 025
(3auver) ’

Bcero koHTakTHas paborta n CP no

OVUCLMMNIMHE 12,25 92

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OHJ, OLIEHOYHbIX CPELCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUMK
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUSA Pe3yribTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Ko HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHUs pe3ynbTaToB 0byveHus
KoMMneTeHummn cpencrtea
OMK-1 YcTaHaBnnBaeT B3aUMOCBA3b MexXay CTPYKTYpOM MaTepmuarnos U nx

cBoncTBamm

XapakTepusyeT MeTobl KOHTPOMSA U UCTILITAHUN (PUSUKO-MEXAHUYECKNX
CBOWCTB pasriMyHbIX MaTtepunanos, NPUYNHbLI NOABMEHNSA AedeKToB B
xoae hopmoobpa3oBaHMsA NOBEPXHOCTEN AeTanen

MpaBunbHO 06oCcHOBLIBaET BLIGOP MaTepurana B npoLecce
NPOEKTUPOBAHMS U M3rOTOBMNEHMS NPOAYKLMW B LIeNsIX NPOM3BOACTBa
nsnenui TpeGyeMoro kayecTea

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

OO6yuvatowmimncsa cBOEBPEMEHHO BbINMOSHNN
nabopatopHble paboThbl, NpeacTaBun
pesynbTaThl B hOpMe OTYETA U 3aLLUUTUI
OTYeTbl; OTBETUI Ha BCE BOMPOCHI YCTHOTO
cobecenoBaHUsl Ha 3a4eTe Uy JoMyCTUs
HecCyLLIeCTBEHHble OWNOKN B OTBETE.

3ayTeHo

Ob6yuyatowmincs He BbINOSTHUI (BbIMNOMHUIT
YacTM4HO) nabopaTopHble paboThl, He

He 3auteHo npeacTtasun pesynbtaTbl B OpPMeE 0THETA;
[OnyCcTun CyLlecTBeHHbIE OLWNGKN B OTBETE
Ha BOMpOCkl YCTHOro obeceoBaHus

5.2 TunoBble KOHTPOJIbHbIEe 3aQ4aHUA UNTN UHbIe MmaTepuanbl, HeobXxoaMMbIe ANA OLEHKU 3HaHUN, YMeHMVI,

HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 NepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB

Kypc 2

OCHOBHble CBONCTBA TEXHUYECKNX mMaTepunanoB U CTPYKTYPHble MeTOAbl UX nccnenoBaHuna

KpMCTaﬂﬂMHeCKOG n aMOpd)Hoe CTpoeHune BellecTBa. OCHOBHbIE TUNbI Kpuctannnyecknx peLueTok

[edekTHoe CTpoeHue KpucTannos

Oco6eHHOCTM (hopMMPOBaHUS CTPYKTYPbl METASMOB NPY KpUCTanMsaumm

MonumopdHble NpespaLleHns B MeTannax

lMoHATMe 0 MeTannmMyecknx cnnaeax. d)OpMVIpOBaHVIe CTPYKTYpPbI CrJj1aBOB MNMpu Kpuctannnsaumn

anIHLWII'IbI NOCTPOEHUA gnarpaMm COCTOAHUA

CUCTEMDI

,L'l,marpamma COCTOAHUA CnaBoOB CUCTEMbI «XKene3o-yrnepoa», OCHOBHble CTPYKTYPHble (*)a3bl N KOMNOHEHTHI

yrﬂepOLl,I/ICTble cTanu. KﬂaCCVICbI/IKaLI,I/IFl, MapKunpoBKka U npumMeHeHne

YyryHbl. Knaccudmkauus, MapkupoBka U npuMeHeHue

Megpb 1 cnnasbl Ha ee ocHoBe. CBOWCTBA, NnpUMEeHeHne, MapKnupoBKa

sl2lale] o [Nlo|lo|lsa|lw|v]=

AntomMuHWIA 1 cnnasbl Ha ero ocHoee. CBONCTBA, npuMmeHeHne, MapknpoBka




13 MexaHnueckue cBoricTBa mMaTepunanos, nosfiyy4eHHble n3 CtTatTu4eCcknx meTogoB UCnbITaHNN

14 MexaHn3mbl BO3HMKHOBEHUS U NPOTEKaHWS YNPYron u nnactnyeckon gedopmauum

15 BnusiHie HarpeBa Ha CTPOEHWe M CBOWCTBA AedOpMUPOBaHHOIO MeTanna

16 dasoBble NpeBpaLleHnst B CTansax Npu Tepmmnyeckoin obpaboTke

17 Buabl TepMuyeckori 06paboTkm cTanm u ux npumMeHeHne

18 Buabl xumMuko-Tepmmnyeckon obpabTku ctanu n ux npuMeHeHue

19 TepmomexaqueCKaﬂ 06pa60TKa. nOBerHOCTHoe ynpo4yHeHne MmeTannos U cnjaBoB

20 TepmomexaqueCKaﬂ 06pa60TKa. nOBerHOCTHoe ynpo4yHeHne MmeTannos U cnjaBoB

21 YKaponpoyHsble, xapoCToKne, aHTUKOPPO3NOHHbIE CriaBbl

22 MaTepuanbl ¢ BbICOKOI TBEPAOCTLIO MOBEPXHOCTYU

23 AHTUDPUKUNOHHBIE 1 DPUKLMOHHBLIE MaTepurarbl

MHCprMeHTaﬂbele W WTamnoBoYHble cnnaebl. Ctanu gns MHCTPYMEHTOB XOSTI04HOM U ropﬂqeﬂ 06p360TKM
AaBlneHnem

24

25 MonynpoBoaHukoBble MaTepuarnbl. CBONCTBA 1 NPUMEHEHNE

26 [unanekTpnyeckne matepumarnsbl, UX KnaccudukaLlms 1 CBOMCTBa

27 OnekTponpoBoasLe Mmatepuanbl. CBOWCTBA U NPUMEHEHME

28 Monumepsbl. Knaccmdukaums, nonyyeHme, CBOMCTBa

29 Ocob6eHHOCTN OPUEHTUPOBAHHOIO COCTOSIHUA NonuMepoB. CBOMCTBA OPUEHTUPOBAHHbLIX MOMMMEPOB

30 CeolicTBa, Nony4vyeHue, NpMMEHEeHNe Pe3uH 1 KayyyKkoB

31 Onpe/J,eneHme TepMUHa KOMMO3NUMOHHbIE MaTepuarbl. MoHaTns MaTpuubl 1 HaNoONMHUTENA

32 Knaccmdamaumn KOMMNO3ULUMOHHbIX MaTepunanos. Buapl CTPYKTYP KOMMO3ULIMOHHbLIX MaTtepunaroB

33 MexaHnyeckme cBoMCTBa BONOKHUCTBIX KOMMNO3ULNOHHBIX MaTepunanos

34 Onddy3mMoHHbIE Npouecchl B MeTannax

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npepycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHunA (3aAayu, KeUChbl)

YunTbiBalOTCA pe3ynbTaThl BbINOMHEHHbIX TabopaTopHbIX paboT.
5.3 MeToaunyeckue maTepuanbl, onpegensowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEeHUN, BnageHui (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus Aonycka OsyanOLLIeFOCﬂ K npome)KyTquoﬁ aTTecTauun U nopAaaoK nMKkBuaauum aKkagemmyeckomn
3a40JIXKEeHHOCTHU

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMNS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum oby4datoLLmMXCs»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm No AUCUUNIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

B TeyeHune cemMecCTpa BbINOJTHAKTCA KOHTPOJIbHbIE pa6OTbI.
|_|pl/l nposeaeHMn 3a4veTa Bpemd, oTBoanMoOe Ha noarotoBKy, COCTaBndeT He bonee 15 MUHYT. YuuTbiBaoTcA
pe3ynbTaThbl BbIMOJIHEHHbIX na60paToprlx pa60T.

6. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE AUCLUUNMIIUHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnaswue | M3patenbcTBO | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
ConHues, HO. 1., MaTepunanoseneHue . http://www.iprbooksh
Mpsixun, E. N., Ca;‘("MT;\'A_'ﬁ;eFfTV pr- 2020 op.ru/97813.htm|
ConHuesa, HO. . A
ConHues, HO. M., MaTtepuanoseneHue https://www.iprbooks
MupaiiHeH, B. 1O., crieyunanbHbIX oTpacnen CaHkT-leTepbypr: 2022 hop.ru/122438.html
BornonrkaHuHa, C. A., MaLUUHOCTPOEHUS XNUMUSOAT
ConHuesa, 1O. IM.

6.1.2 lononHuTenbLHaaA y4yebHas nutepaTypa




Llo6kanno E. C.,
Mockaniok O. A.,

MexaHuka NOJNIMMEPHbIX
KOMMO3ULUMOHHbIX

http://publish.sutd.ru/
tp_ext_inf_publish.ph

tOaouH B. E. maTepuanos Y.2. Matpuubl Cne.: cnerynTA 2016 p?id=3176

N KOMMNO3ULNOHHbIE

MaTepuanoB Ha X OCHOBE
ConHues, HO. 1., MaTtepunanosegeHue c N 6vor- https://www.iprbooks
MupanHeH, B. 1O., cneumanbHbIX oTpacnen aHXKMTMMe:TBeF:,_\.IYpr' 2016 hop.ru/49796.html
BonorxkaHuHa, C. A. MaLUNHOCTPOEHMS A
Llo6kanno E. C., MexaHuka nonMmepHbIX http://publish.sutd.ru/
Mockantok O. A. KOMMO3ULNOHHbIX Cr6.: CrBrynTA 2015 tp_ext_inf_publish.ph

mMaTtepuanos. Y.1. Tunsl n
CBOWCTBA HanonHutenemn

p?id=2662

ConHues HO. 1.,
Mpsxun E. U.,
MupanHeH B. 1O.,
ConHues K. .

CneumanbHble maTepuarnbl B
MaLllNHOCTPOEHNN

http://www.iprbooksh

CaHkr-lNeTepbypr: op.ru/67355.html

XUMU3OAT 2017

6.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1. OnekTpoHHO-6MGnMoTeyHas cuctema IPRbooks (http://www.iprbookshop.ru).

2. HpopmaumoHHo-npasosor noptan FAPAHT [GnekTpoHHbI pecypc]. URL:http://www.garant.ru.

3. KomnbloTepHas cnpaBoyHo-npaBoBasi cuctema KoHcynbTaHT ntoc [QnekTpoHHbIn pecypcl.
URL:http://www.consultant.ru

6.3 NepeyveHb NULEH3MOHHOIo N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

HayuyHo-nccnenoBarensckas nabopatopus MexaHukn OpUeHTUPOBaHHbLIX NonMmepoB kadeapbl MMuM

AyouTopusi OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneumanmsanpoBaHHas mebenb, Jocka
JlekunoHHas y A PyA H P A
ayauTopust

YyebHasa aygmTtopus

CneumnanuavpoBaHHas mebenb, Aocka
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