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CTaHAapToM BbicLllero obpasoBaHusa no HanpasneHuto nogrotoskm 20.03.01 TexHocdepHas 6e3onacHOCTb,

YTBEPXKAEHHBIM Npukasom MuHobpHaykm Poccum ot 25.05.2020 r. Ne 680
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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 3agaum OUCLMUNNUHBI:

paccMOTpPETb B3aMMOCBA3b PyHAAMEHTAalbHbBIX HAyK C MaTepuanoBeaeHNEM;

pacKpbITb MPUHLUMIMbLI B3ANMOCBSA3U CTPYKTYPbl, CTPOEHUS METASIOB U CM/1aBOB U HEMETAaNIMYECKNX MaTepmaroB C UX
PUM3MKO-MEXAHNHECKMMU U TEXHOJTOTMYECKUMM CBOMCTBaMU;

nokasaTb OCOBEHHOCTWN CTPOEHMSI MATEPUANoB N BO3MOXHOCTU UX MOAUMDULMPOBAHUS C Yy4ETOM (DYHKLMOHAMbHbLIX
0CODOEeHHOCTEN MpU UX NCMONBb30BaHUY;

paccMOTpeTb pasfnnyHble MeToAbl YIYYLEHUS 3KCMfyaTauMOHHbIX CBOWCTB MaTepuarnoB MyTEM BBEAEHMS
NernpyLwmnx a1EMEHTOB, a Takke Ha OCHOBE MCMOSb30BaHMSA TEPMUYECKON U XUMUKO-TEPMNYECKON 0OpaboTKK;

pPacKpbITb CYLUHOCTb M B3aMMOCBA3b CTPYKTYPHbLIX M3MEHEHUIA C MPUHLMNOM NMOBEPXHOCTHOMO YMNPOYHEHMS AeTanewn
MeTOoAamMu NiacTuYeckoro 4eopMmMpoBaHms

1.3 Tpeb6oBaHusA K NnpegBapuUTeNibHON NOAroTOBKe OOy4aroLerocs:

MpenBaputensHas NoAroToBKa npeanonaraeT co3gaHne OCHOBbI Anst (POPMUPOBAHUS KOMMETEHLMIA, YKa3aHHbIX B M.
2, NPy U3y4yeHUn OUCUUNIIUH:

JucuunnnHa 6asmpyeTcst Ha KoMneTeHUMsX, chOPMUPOBaHHBIX Ha NpeablayLemM ypoBHe obpasoBaHus
2 KOMMETEHLUWU OBYYAIOLLEIOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA AUCLUUMIINHDI

OlK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIe TeHAEHLUN Pa3BUTMA TEXHUKU U TEXHONOruil B 06nacTu TexHocgepHom
6e30NacHOCTU, U3MEPUTENBHONW U BbIYUCIIUTENLHON TEXHUKU, UHPOPMALIMOHHLIX TEXHONMOTUIA NPU peLleHnn
TUNOBLIX 3aAay B o6nacTy npod)ecCMoHanbLHON AeATEeNLHOCTHU, CBA3aHHOM C 3aLUTON OKpYXKaloLen cpeabl U
oGecneyeHnem 6e30NacHOCTU YeNoBeKa;

3HaTb: (bM3MKO-MeX3HI/I‘-IeCKI/Ie N XMMmnyeckne XapaktepucTtukm OCHOBHbIX KOHCTPYKUMOHHbLIX MartepuanoB, NpUMeHAEeMbIX B
npon3BoacTBe O60pyLI,OBaHI/Iﬂ Ana npupogooxXpaHHbIX TEXHOIOMMIN 1 3alLnThl YeroBeka

Ymetb: npoBOAUTb OLEHKY BITNAHUA N3MeHeHNN BHYTPEHHUX UM BHELUHUX CbaKTOpOB (TeMI'IepaTypbl, [aBrieHunsa, cocCtaBa,
BKJ1lO4aA KOHUEeHTpauuko npmmeceﬁl) Ha Cba3OBbIl7I cocTaB M CBOMCTBA MaTepunanos; 060CHOBbIBaTb Ll,eJ'IeCOOGpa:iHOCTb
Bbl60pa TOro Ui MHOro KOHCTPYKUMOHHOIO MaTtepuana npu

KOHCTPYMPOBAHUN TEXHOJTONTM4YECKOIro O60py,D,OBaHVIF|

Bnapetb: HaBblkamu aHanunsa CBOWCTB MmaTtepuanos C npuBrevyeHneMm mmartemMaTun4ecKoro annaparta, COBpPEeMEeHHbIMU
MeTogaMn wuccnenoBaHua n UCNbiITaHNA KOHCTPYKUMOHHBIX MatepuanoB, WUCMNOJSIb3yeMbliX B MPOU3BOACTBE; HaBblKaMu
ncnonb3oBaHuA VIHQDOpMaLWIOHHbIX CucTeM OJid nouncka VIHCbOpMaLI,VIVI O HOBbIX KOHCTPYKUMOHHbIX MaTepuanax n nx cBoMncTBax

3 PE3YJIbTATbI OBYYEHUA MO ANCUUNNUHE

O |KoHTakTHas
< |pabota
o
5 WNHHoBaL,.
HanmeHoBaHue 1 cogepxaHune pasgenos, o Z CP hOpMb!
TEM U YYEOHbIX 3aHATUI 23| nNex Na6. (vachbl) 3aH2Tvu7|
(&)
O 2 [ (yackl) | (wacer)
=
Pasgen 1. OcHOBbI CTPOEHMSA MaTepuasos 1
MX CBOMCTBA
Tema 1. OcHOBHbIE NOHATUA, Llenn 1 3agauu
Kypca «MaTepuanosegeHuney.
Knaccudmkaumsi CBOMCTB TEXHUYECKMX 5 un

maTtepuanoB. OCHOBHble CBOWCTBA
TEXHUYECKUX MaTepunanos. CTPYKTypHble
MeTObl UCCNefoBaHUs.

Tema 2. Kpuctannunyeckoe cTpoeHune
meTannos. OCHOBHbIE TUMbI
KpuCTanmnuyeckmx peLleTok. AHM30TpoNus B 2 0,5 5 un
kpuctannax. CtpoeHme metannoB. [JedeKTbl
CTPOEHUs MeTannos.

Tema 3. QuddysnoHHbIE NpoLiecchl B
mMeTannax. PopmMmpoBaHune CTPyKTYpbl

MeTannoB npu kpuctannmusaumm. CtpoeHue 0,5 8 un
cnutka metanna. lonumopdHbie
npeBpaLLeHus.

Pasgen 2. OcHoBbl Teopun cnnaBoB. Crnnaebl
Ha ocHoBe xenesa. Buabl o6paboTku
CnnaBoB




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
WKEINEe30-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 KX
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, NPOBOAMMBIE 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. VI3yuyeHue TBepaocT
MeTansnos.

Tema 8. dopmumpoBaHMe CTPYKTYpbl
[edopMUpPOBaHHbIX METansoB ¥ CMiaBoB.
BnusiHne HarpeBa Ha CTPYKTYpy M CBOWCTBaA
nedopMmnpoBaHHOro meTtanna.
MpeBpaLlleHus B cTansix Npu Harpese.
O6beMHasa Tepmuyeckas o6paboTka: OTXKUTM U
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 HEMETANNNYECKME
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.
TepmopeakTuBHbIE U 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 NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NnaHoM He NpeaycMOTPeHo

5. ®OHJ, OLIEHOYHbLIX CPELCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUMK
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUSA Pe3yNbTaToB 0byYeHus

5.1.1 NMokasaTenu oueHMBaHUA

Ko HanmeHoBaHWe oueHOYHOro
lMokasaTtenu oueHnBaHUs pe3ynbTaToB 0byveHus
KoMneTeHummn cpencrtea
OMK-1 YcTaHaBnMBaeT B3auMOCBA3b MeXay CTPYKTYpPOU MaTepuarnos U ux

cBoncTBamm

XapakTtepusyeT MeTobl KOHTPOMS U UCNbITaHUN PU3NKO-MEXAHUYECKNX
CBOWCTB PasriMyHbIX Matepunanos, NPUYNHbLI NOABMEHNA AedeKToB B
xoae hopmoobpa3oBaHMsA NOBEPXHOCTEN AeTanen

MpaBunbHO 060CcHOBLIBAET BLIGOP MaTepuana B npouecce
NPOEKTUPOBAHMS U M3rOTOBMNEHMS NPOAYKLMW B LIeNsIX NPOM3BOACTBa
nsnenui TpeGyeMoro kayecTea

5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

O6yuvatownmncsa cBOEBPEMEHHO BbIMOSTHUI
nabopatopHble paboThbl, NpeacTaBun
pesynbTaThl B hOpMe OTYETA U 3aLLUUTUI
OTYeTbl; OTBETUI Ha BCE BOMPOCHI YCTHOTO
cobecenoBaHUsl Ha 3a4eTe Uy JoNyCTUs
HecCyLLIeCTBEHHbIe OWNOKN B OTBETE.

3ayTeHo

Ob6yuyatowmincs He BbINOSTHUI (BbIMOTHUI
YacTM4Ho) nabopaTopHble paboThl, He

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

5.2 TunoBblie KOHTPOJIbHbIE 3aQ4aHUA UNTN UHbIe MaTepuanbl, HeobXxoaMMbIe ANA OLEHKU 3HaHUM, YMeHMVI,

HaBbIKOB U (UNK) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpOCOB

Kypc 2

Ounddy3noHHbIe Nnpouecckl B MeTarnnax

MexaHnyeckme cBoMCTBa BONOKHUCTBIX KOMMNO3ULNOHHBIX MaTepunanos

KﬂaCCVICbI/IKaLI,I/IFl KOMMNO3ULIMOHHbIX MaTepunanos. Buabl CTPYKTYP KOMMO3ULIMOHHbLIX MaTepunarnoB

Onpe,qeneHme TepMUHa KOMMO3ULIMOHHbIE MaTepuarnbl. MoHaTusa MaTpuubl 1 HAnoNHUTenNA

CeolicTBa, nony4yeHue, npuMeHeHne pe3nH n Kay4yykoB

OcobeHHoCTH OPUEHTUPOBAHHOIO COCTOAHNA NOJNTMMEPOB. CeolicTBa OPUEHTMPOBAHHbIX NONMMepoB

Monumepsbl. Knaccmdukaums, nonyyeHme, CBOMCTBa

OnekTponpoBoasawme MmaTepuansl. CBOWCTBa U NPUMEHEHWE

Olo|N|o|a|D|w|IN]~

,D,VIGJ'IeKTpVI‘-IeCKVIe mMmaTtepuarnbl, UX KJ'IaCCVICbVIKaU,VIﬂ N CBOWCTBA

-
o

nOﬂprOBOD,HVIKOBbIe maTepuanbl. CeouictBa n npuMeHeHune




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

11

12 AHTUDPUKLMOHHBIE U PPUKLNOHHBIE MaTepuansl

13 Matepuans! ¢ BbICOKON TBEPOOCTLIO NOBEPXHOCTU

14 >KaponpouHble, XapoCTOMKME, aHTUKOPPO3NOHHbIE CMNIiaBbl

15 TepmomexaHuyeckast o6paboTtka. [MoBEPXHOCTHOE YNpPOYHEHV e METanoB U CNaBoB

16 TepmomexaHnyeckast 06paboTka. [1oBEPXHOCTHOE yNpOYHEHNE METANNOB M CNaBoB

17 Buabl XxuMuKko-TepMmmuyeckoin obpabTku cTanu n Ux NpUuMeHeHue

18 Buabl TepMuyeckoii 06paboTku cTanu U ux NpUMeHeHne

19 dasoBble NpeBpaLLleHust B cTansix npu TepMmnyeckon obpaboTke

20 BrnivsHune HarpeBa Ha CTpoeHue 1 cBoWCcTBa edOopMMPOBaHHOro MeTanna

21 MexaHn3mbl BO3HMKHOBEHUS U NPOTEKaHWUS YNPYyron u nnactnyeckon gedopmauum

22 MexaHnyeckme concTBa mMaTepuanos, nofiy4yeHHble n3 ctTatTu4eckmx mMeTogoB ncnbITaHUA

23 AnOMUHMIA 1 cnnaBbl Ha ero ocHoBe. CBOWCTBA, NPYMEHEeHWe, MapKnpoBKa

24 Meab 1 cnnaebl Ha ee ocHoBe. CBONCTBA, NPUMEHEHNE, MapKMPOBKa

25 YyryHbl. Knaccuduvkaumsi, MapknupoBka 1 npumeHeHue

26 Yrnepoguctile ctanu. Knaccudukauusi, MapkupoBka 1 NpMMeEHEHNE

ﬂmarpamma COCTOAHUA CnaBoOB CUCTEMbI «XKene3o-yrnepoa», OCHOBHble CTPYKTYPHble (ba3bl N KOMNOHEHTHI
CUCTEMBbI

27

28 MprHUKMNBI NOCTPOEHMA AnarpaMm COCTOAHUSA

29 lMoHATMe 0O MeTannMyecknx cnnaeax. d)OpMVIpOBaHVIe CTPYKTYpPbI CrJj1aBOB MNMpu Kpuctannmnsaumn

30 MonumopdHbIE NpeBpaLLeHMst B MeTannax

31 OcobeHHOCTM hopMUPOBaHNS CTPYKTYPbl METanoB Npu Kpuctannsauum

32 [edekTHOEe CTpoeHue KpucTansios

33 KpVICTaJ'IJ'IW—IeCKOG n aMOdeHoe CTpoeHune Beulectaa. OCHOBHbIe TUMbI KpuctanimyeCknx peLueTok

34 OCHOBHble CBONCTBA TEXHUYECKNX MaTepunanoB U CTPYKTYPHble MeTOdbl UX nccnenoBaHuna

5.2.2 TunoBbIe TeCTOBbIe 3a4aHnsA

He npepycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHunA (3a4ayu, KeUChbl)

YuutbiBatotca pe3ynbTaThbl BbIMOJTHEHHbIX na6opaToprlx pa60T.

5.3 MeToauyeckue Matepuansi, onpegensiloline npoueaypbl oLleHUBaHUA 3HaHUW, YMEHWUW, BrnafeHui (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AEATENIbHOCTH)

5.3.1 YcnoBusa ponycka oby4arowierocs K npoMexxyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktoM CM6IYMTO
«MonoxeHne 0 NPOBEAEHUN TEKYLLLEro KOHTPOIS YCNeBaeMOCTU U MPOMEXKYTOYHOW aTTecTaumm obydarowmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucUUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 Ocob6eHHOCTHM NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

B TeueHne cemMecTpa BbINOJTHAKTCA KOHTPOJIbHbIE paGOTbI.
|-|pl/| npoBeaeHnn 3avyeTa BpemMd, OTBOAUMMOE Ha NnoAroToBKy, COCTaBIideT He bonee 15 MUHYT. YuntbiBatoTcs
pe3ynbTaThbl BbIMOJIHEHHbIX na60paToprlx pa60T.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNINUHDI
6.1 YuebHasa nutepatypa

ABTOp 3arnaswue | M3paTtenbcTBO | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yeb6Has nuTepaTtypa
ConHues, HO. I, MaTepnanosegeHnue http://www.iprbooksh
I'IpﬂxIM-lH, E.W., P A Ca;ﬁﬂﬁgﬁ‘j@’ pr: 2020 op.pru/97813F.)htmI
ConHuesa, 1O. IM.
ConHues, HO. 1., MaTtepunanosegeHue https://www.iprbooks
MupanHeH, B. 1O., cneumanbHbIX oTpacnen CankT-lNeTepbypr: 2022 hop.ru/122438.html
BornonrkaHuHa, C. A., MaLUUHOCTPOEHUS XUMNBOAT

ConHuesa, 0. IN.




6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa

Llo6kanno E. C.,
Mockantok O. A.,

MexaHuka NOJNIMMEPHbIX
KOMMO3ULIMOHHbIX

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

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

N KOMMO3ULMOHHbIE

MaTepunanoB Ha X OCHOBE
Llo6kanno E. C., MexaHuka nonmmepHbIX http://publish.sutd.ru/
Mockantok O. A. KOMMO3ULNOHHbIX Cr6.: CM6ryNTA 2015 tp_ext_inf_publish.ph

mMaTtepuanoB. Y.1. Tunbl n
CBOWCTBA HanonHutenemn

p?id=2662

ConHues HO. 1.,
MpsxuH 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 NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CNPaBOYHbIX CUCTEM

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

2. NndopmaumoHHo-npasoson noptan FAPAHT [OnekTpoHHbin pecypc]. URL:http://www.garant.ru.

3. KomnbloTepHas cnpaBoYHo-NpaBoBas cuctema KoHcynbTaHT lNntoc [OnekTpoHHbIN pecypc].
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-nccnepnoBarensckas nabopatopus MexaHukn OpUeHTUPOBaHHbLIX NonuMmepoB kadeapbl MMuM

AyauTopus OcHalueHne
MynbTumeauHoe obopynoBaHue, cneunanuampoBaHHasa Mmebernb, Jocka

JlekunoHHas

ayautopust

YueGHasi ayamtopus

CneumnanuavipoBaHHas mebenb, Aocka
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