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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: CcopmMupoBaTb KomneTeHUuM obydawuierocs B obnactu 0as3oBbiXx 3HaHUA B
MaTepuanoBeAeHUN, 3HAHWIA CTPOEHMS, CTPYKTYPbI, (DU3NKO-MEXAHNYECKMNX, TEXHOSIOMMYECKNX U SKOJIOrMYECKNX CBOWCTB
MaTepuanos, HaBbIKOB UX paLMOHanbHOro BbiGopa.

1.2 3agaum AUCLUNIINHbI:

PackpbITb NPUHUMMLI B3aMMOCBSA3N CTPYKTYPbl, CTPOEHUS MeTassnoB, CNaBoB 1 HEMETAaNNMYeCcKnX MmaTepmanoB
C UX PM3NKO-MEXAHNHYECKUMUN N TEXHONOTMYECKUMIN CBONCTBaAMMU.

PaccmoTpeTb pasnuyHble MeToAdbl YNyylleHMs1 3KCMyaTauMOHHbIX CBOWCTB MaTtepuanoB MNyTeM BBEAEHMS
nermpyowmnx 3eMeHTOB, a Takke Ha OCHOBE MCNOSb30BaHMS TEPMUYECKON, TEPMOMEXAHNYECKON, XMMUKO-TEPMUYECKOW
00paboTkM U NOBEPXHOCTHOIO YNPOYHEHNS.

MokasaTb 0COBEHHOCTM CTPOEHMS, Krnaccupukaumio 1 06rnacT NPUMEHEHUS COBPEMEHHBIX KOHCTPYKLMOHHbIX
MaTepuanos, MPUHUUMbLI UX BbIOOpa C y4ETOM TEXHOOTMYECKUX U SKCMNyaTaLMOHHbIX CBOUCTB.

1.3 Tpe6oBaHusA K NpeaBapUTeNbHON NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMMNETEHLMI, YKa3aHHbIX
B M. 2, MPU U3YYEHUN OUCLUMIINH:

OucumnnuHa 6a3V|pyeTc;| Ha KOMMNeTeHUunsX, C(bOpMVIpOBaHHbIX Ha npeagbigyuem ypoBHe O6pa3OBaHVIF|.

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlMK-11: Cnoco6eH NpUMEHATbL MeTOAbl KOHTPOJAA Ka4eCTBa TEXHOJIONMYEeCKMX MalluH U 060pyaoBaHuUS,
NPOBOAUTbL aHanNu3 NPUYMH HapyLeHU nx pabotTocnoco6HOCTU 1 pa3pabaTbiBaTb MepPONPUATUA NO UX
npeaynpexaeHuto
3HaTb: cOCTaB, CTPYKTYpPY, CBOWCTBA KOHCTPYKLMOHHbIX MaTepuanos; B3aUMOCBA3b MEXAy CTPYKTYpOW M CBOWCTBaMM

MaTepuanoB; METObl KOHTPONS Ka4ecTBa MaLLMHOCTPOUTENbHbLIX MaTepuanos
YMmeTb: BblOMpaTb M 0OOCHOBLIBAaTb BbIOOP KOHCTPYKLMOHHOrO MaTtepuana; BbloupaTb CNocobbl KOHTpOns
HhU3NKO-MEXAHNYECKMX CBOWNCTB MaTepuana

BnapeTb: HaBblkamy BblbOpa KOHCTPYKLMOHHOrO MaTepuvana; HaBblkamu KOHTPONsS (PU3UKO-MEeXaHUYEeCKUX CBOWCTB
maTepvana

OlMK-12: Cnocob6eH obecneynBaTb NOBbIEHWE HAAEXKHOCTU TEXHONOMM4YeCKUX MalrH U 060pya0BaHUA Ha
cTagMax NPoeKTUPOBaHUA, U3rOTOBIEHUA U IKCNyaTauum

3HaTb: MeToAb! UCTIbITaHUIA (DUUKOMEXAHUYECKUX N TEXHONOMMYECKUX CBOMCTB KOHCTPYKLIMOHHbLIX Matepuanos
YMeTb: aHanusupoBaTb COAepXaHue npouecca MUCMbITaHui C Lenbio Bblibopa Haubonee pauuoHanbHOM CXeMbl UX
nposeaeHus

Bnapgetb: HaBblkamu Bbl60pa onTuMarnbHbIX MEeToAOB, CpeactB U TEXHOMOMMN  UCMbITaHWUM KOHCTPYKUMOHHbIX
MaTtepuanos C LUeslbio obecnevyeHns NoBbILEHNS HAOEXHOCTU

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNMNUHE

KoHTakTHas
paboTta

MHHoBaL. dopma
CP
dopmbl TeKyLLero
3aHATUA | KOHTpOns

HanmeHoBaHue u coaepxxaHue pasgeros,

TEeM N y4eOHbIX 3aHATUI Nek. Mp. (vachbt)

(vachbl) | (uacel)

CewmecTp
(kypc gns 3A0)

Pasgen 1. OcHOBbI CTpOEHMst U CBOWCTBA
mMaTepunanos

Tema 1. Knaccudukaums TexHUYECKMX
MaTepwaros.

OCHOBHblE MOHATUA, UEenM n 3agauu
MaTepuanoseaeHus. Knaccudukauusa
TEXHUYECKNX MaTepuanoB M UX CBOWCTBA. 3 2 3 nn
ArperaTHble COCTOSIHUSA BellecTBa.
Knaccudumkaumsa metannos.

Mpaktuyeckas pabota. OnpepeneHve
CpeaHen NIOTHOCTKN TBEPAbIX MaTepuaros.

Tema 2. Kpuctannuyeckoe CTpoOeHue
mMaTepuranos.

OcCHOBHbIE TUNbI KpUCTannuyeckmx
peLleToK. HedexTbl CTpPOeHUs
KpUcTannnyecknx pelletok AHM3OTponus B 3 4 3
kpuctannax. CtpoeHune metannos. MeTogbl
N3y4YeHnst CTPOEHUS MaTepuarnos.
MpakTnyeckass  pabota. OnpegeneHve
napaMeTpoB dM1EMEHTAPHON AYENKN.




Tema 3. MexaHuyeckmne cBoOWCTBa

maTtepuanos.
Obwume MOHATUSA o Harpyskax,
HanpsKeHusix, aedopmaumax n

paspylieHun maTepuanoB. Ynpyraa u
nnactnyeckas gedopmauus. TBepaocTb,
BSA3KOCTb, ycTanocTtHas NPOYHOCTb,
M3HOCOCTOMKOCTb. MeToabl onpeaeneHus
MEeXaHNYECKMUX CBOWUCTB.

MpakTnueckass paborta. OnpegenexHue
TBEPAOCTU pas3fnNYHbIX MaTepuanos.

Tema 4. Kpuctannusaums.

OnddysnoHHble npoueccbl B MeTannax.
dopmnpoBaHMe CTPYKTypbl METannoB npwu
Kpuctannusaumu. CtpoeHue cnuTka
meTanna. [lonMmopdHble npeBpaLleHus.
Mpaktnyeckass  pabota. OnpegeneHue
pasmepa 3epHa NONUKPUCTansos.

Pasgen 2. OcHoBbl Teopuu ChnaBoB.
CnnaBbl Ha OCHOBe »enes3a. Buabl
0b6paboTkm cnnasoB

Tema 5. MeTtannuyeckue cnnassbl.
dopmupoBaHMe CTPYKTypbl CMNnaBOB Npwu
Kpuctannusaumn. [OQuarpammbl COCTOSAHUSA
CMNaBoOB M XapaKTep U3MEHEHWsI CBOWCTB B
3aBWCMMOCTM OT COCTaBa CMnaBoB.
Mpaktnyeckne pabotbl.  OnpepenexHve
coctaBa has u ux KonuyecTsa no nNpaBuny
OTPE3KOB.

MocTpoeHune anarpaMmmbl COCTOSHUSA
cnnaea no 3agaHHbIM KPUBbIM OXJTaXKAeHUS.

nn

Tema 6. CnnaBbl Xenesa ¢ yrnepoaom.
OCHOBHbIEe CTPYKTYpHble (ha3sbl 1 KOMMOHEHTHI.
[narpaMmbl COCTOSIHUS «KENEe30-LEMEHTUT» U
wkeneso-rpacut». Bnuanne yrnmepoga m
NMOCTOSIHHbLIX MPUMEeCcen Ha CBOWCTBaA cCTanw.
Yrnepoguctble cTtanu " YYTYyHbI.
Knaccudpurkauusa, mapkmposka v npuMeHeHue.
BrivsHne  nervpylowmnx — 3NeMEHTOB  Ha
CTPYKTYPY 1 CBOMCTBa CTanu.

MpakTnyeckass pabota. AHanu3 guarpammbl
cocTosdHus "xeneso-yrnepoa".

Tema 7. BrnuaHue HarpeBa Ha CTPYKTypy u
cBowicTBa AeOpMMPOBAHHOIO MeTanna.
dopmnpoBaHme CTPYKTypbl 4ePOPMUPOBAHHbIX
MeTannoB W cnnaBoB. BnuaHuue HarpeBa Ha
CTPYKTYpY W CBOWCTBa [eopMUpOBaHHOIO
mMeTanna. BosgpaT 1 nonuroHusaums.
Pekpuctannusaumsa. XonogHada U ropsivas
nedopmaunu.

MpakTnyeckas paboTa. Haknen n
pekpucTannmsaums.

Tema 8. Tepmuyeckas 06paboTka.
Buapbl Tepmuyeckori obpabotku. MpeBpalleHns
B cranax npu  HarpeBe. ObbemHas

TepMuyeckas obpaboTka: OTXUT "
HopManu3aums, 3akanka, OTNyck U CTapeHue.
TepmomexaHuyeckasi obpaboTka.
[MoBEpXHOCTHOE YMpOYHEHWE MeTanmnoB u
CMniaBoOB. Buabl XUMUKO-TEPMUYECKOMN
obpaboTku.

MpakTnyeckas paborTa. OnpepeneHune

PEXNMOB TEPMUYECKON 00PabOTKM.




Paspen 3. KoOHCTpYKUUOHHBIE,
3NEKTPOTEXHMYECKNE U DyMaXKHble MaTepuansl

Tema 9. KOHCTPYKLUWOHHbIE ctanu
crneumnanbHOro HasHa4yeHwusl.

>KaponpouyHeble, W3HOCOCTOWKME  ChfaBbl.
MaTepwansl c BbICOKOM TBEPAOCTbIO
MOBEPXHOCTM. AHTUPUKLUMOHHBIE "
hpPVIKLUMOHHBIE MaTepuransl.

MpakTnyeckas paborTa. MapkupoBka
KOHCTPYKLIMOHHbIX CTanew 1 CniaBoB.

Tema 10. MHcTpyMeHTanbHble "
LUTAMMOBOYHbIE CNNaBbl.

MaTepuanbl ons pexywmux u naMmepuTenbHbIX
nHCTpymeHToB. CTanuM AN MHCTPYMEHTOB
XONnoaHowW n ropsdert 06paboTkn aaBneHMeM.

Tema 11. QNekTpoTEXHNYECKME MaTepuansbl.
MonynpoBoOHWKOBbLIE, NPOBOAHMKOBbIE,
ON3neKTpuyeckme, MarHuTHble Marepuansl.
AKTMBHbIe AnanekTpuku. Cnnaebl  BbICOKOrO
3NeKTpMyecKkoro conpotmenenna. Megb n ee
cnnaebl. ANOMUHUIA 1 €ro cnnasbl.
MpakTnyeckne paboTbl. [MocTpoeHne KpuBbIX
oxnaxgeHusi 3afaHHbIX CchnnaBoB no
anarpamMmme COCTOSIHUS.

nn

Tema 12. BymaxHble matepuansl.

Bugbel BymaxHbix  matepuanos.  Pu3uko-
MeXaHW4YecKkMe CBOWCTBA pasfiMyHbIX TUMOB
ByMaXKHbIX MaTepunarnos.

MpakTnyeckas paborta. OnpegeneHne
XapakTepucTuK ByMakHbIX MaTtepuasnos.

3,75

WUtoro B cemecTpe (Ha kypce anga 3A0)

34

34

39,75

KoHcynbTaumm n npoMexyToyHas
aTTecTtauusa (3aver)

0,25

Bcero koHTakTHas pab6orta n CP no
AUCUUNIvHe

68,25

39,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasatenen, KpUTEPMEB U CUCTEMbI OLIEeHUBaHUA pe3yrnbTaToB 06y4yeHuUs

5.1.1 NokasaTtenu oueHUBaHUA

Ko
KomMneTeHuun

MNokasaTenu oueHnBaHUs pe3ynbTaTtoB O6yHeHVI9|

HanmeHoBaHue oueHO4YHOro
cpeacTtea

TakK n

ncnonb3yembix
nonurpacuyeckux,

MepeuyncnseT n xapakTepusyeT CBONCTBA, COCTaB, CTPOEHNE OCHOBHbIX
BMOOB MaTepuanoB, KaK KOHCTPYKLMOHHBbIX,
nonurpadguyeckoM  0o6opyaoBaHuu,
Mcnonb3yemblX HEMOCPEACTBEHHO B MonMrpadyuyeckomM npolecce.

B

OrK-11 BbiGpaeT OCHOBHble W BCrioMoraTenibHble MaTepuarbl, Cnocobbl

BblI6op cnocoba ux obpaboTku.

KOHTPONS nX oNU3NKO-MEXAHNYECKUX CBOMNCTB.
BbINnonHaeT CTPyKTypHble METOAbl UCCNEeAOBaHNSI OCHOBHbLIX (OU3MKO-
MEXaHWYECKNX CBOWNCTB TEXHMYECKMX MaTepuarnoB, BIUSAIOLWMX Ha

Bonpocebl ans YCTHOrIO
cobecenoBaHus

MpaKTUKO-OPUEHTUPOBAHHbIE
3apaHvs

MpaKkTVKO-OpUEeHTMPOBaHHbIE
3ajaHns




OrliK-12

I'IepeqmcnﬂeT n Xapaktepusyet OCHOBHble MeTOdbl UCnbITaHUN

(*)M3MKO- MeXaHU4YeCKNX N TEXHONOMMYECKNX CBOUCTB KOHCTPYKUUOHHbIX BOHPOCbI ana YCTHOIo
mMaTepumanos. cobecenoBaHus

Onpep,enﬂeT CxXemMy npoBeaeHunda MCMbITaHUN C y4yeToMm CBOWCTB

KOHCTPYKUMOHHbLIX MaTepunanos. |-|paKTVIKO-OpVIeHTVIpOBaHHbIe

Bblﬁl/lpaeT onTuMmaribHble MeToadbl, cpeacTtea U TEXHOJ10MMN MNcnbITaHUN 3agaHunsA
KOHCTPYKLMOHHbIX MaTtepuanos Ha ocHoBe LIENOCTHOro
npeactaBneHns O MNpuUHUMNAxX B3aMMOCBSA3N CTPYKTYPbl, CTPOEHUS |[MpakTUKo-OpUEHTUPOBaHHLIE
mMaTepuanoB C WX (PU3MKO-MEXaHMYECKMMU U TEXHOMOrMyeckuMmn|sagaHus

CBOMCTBaMM.

5.1.2 Cuctema un KpMTEepUM oLleHMBaHUA

LLikana oueHmBaHu4

Kputepumn oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHne MncbmeHHas paboTta
Mpwn YCTHOM cobecenoBaHum
OMNyCKaKTCSA HeCYLLEeCTBEHHbIE OLUNBKK
3auTeHo Aony yul
npm oTBeTax Ha BOMNPOChbl, KOTOpble
YCTpaHsItoTCS.
Mpwn YCTHOM cobecenoBaHun
He 3auteHo [AOMyCKalTCs CYLLECTBEHHbIE OLMOKM Ha
BOMPOCHI.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XxoAMMbIe ANSl OLeHKN 3HAaHUWA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AEeATENIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMpPOBKM BONPOCOB

Cemectp 1

CwuctemaTtmsaums BeLecTs no NPOUCXOXOAEHUIO N arperatTHoOMy COCTOAHUIO.

OCHOBHbIE TUMbI KpUCTaninyeckmnx peLueTok. Ca3sib MexXxay TUNom peLleTkn n CBOWICTBaMM BeLLECTBA.

CTpoeHme MeTannoBs n ,D,Gq:)eKTbl NX CTPOEHUA. CprKTyprIe MeToabl nccrnegoBaHUA.

dopMUpoBaHNE CTPYKTYPbl METamNMoB Npy KpucTannusaumu. NepsudHas u BTopuMYHas KpucTannmsaums.

MexaHunyeckme cBoncTBa MaTepuanos U MeTodbl UX onpeneneHnd.

MonumopdHble NpeBpaLleHns. AnnoTponmyeckue hopMbl XXenesa 1 ycrnosus nepexopa Mexay opmamu.

~N |ojlalh|lWIN|E

dopmMupoBaHMe Npu KpUCTannusawumMm CTpyKTypbl CNaBoB, 06pasyroLnX reTeporeHHble CTPYKTYpPbI.
3aBMCUMOCTb MEXAHNYECKUX U SNEKTPUYECKUX CBOWCTB CNIAaBOB B 3aBUCUMOCTM OT UX COCTaBa.

dopMUpoBaHUe NpU KpUCTanmMaauum CTPYKTypbl CriaBoB, 0GpasyloLmnx XMMUYeckne coeauHeHus!.

8 3aBNCUMOCTb MEXAHNYECKMX M SNEKTPUYECKMX CBOWCTB CMaBOB B 3aBUCUMOCTM OT UX COCTaBa.

9 dopmmpoBaHmne Npu KpUcTann3auum CTPYKTypbl CNNaBoB, 06pasyoLLmx TBEpAbIE PACTBOPbI C HEOTPaHUYEHHON
pacTBOPMMOCTbI0. 3aBUCUMOCTb MEXaHUYECKUX N ANIEKTPUYECKUX CBOMCTB CMiaBoB OT UX COCTaBa.

10 dopmMMpoBaHMe Npu KpucTannmsauum CTpykTypbl CNnasos, o6pasyrou41/|x TBepAble pacTBOPbl C OrpaHNYeHHON
pacTBOPMMOCTbH. 3aBUCUMOCTb MEXaHWYECKUX 1 ANIEKTPUYECKNX CBONCTB CNaBoB OT UX COCTaBa.

11 [rarpamma COCTOSIHUSI CNNaBOB CUCTEMbI «KeNe30-yrnepoa», OCHOBHbIE CTPYKTYPHbIe a3kl U KOMMNOHEHTbI
CUCTEMBI.

12 Knaccmcpwkaumvm MapKUPOBKa KOHCTPYKLMOHHBIX YriepoancTbiX cTanen. BnuaHue nervpyoLwmx anemMmeHToB Ha
CTPYKTYpY M CBONCTBA CTanw.

13 BnusHue HarpeBa Ha CTpoeHuWe 1 CBoWCTBa AedhOpMUPOBaHHOIO MeTanna. Bosspar, oTabiX, NONMroHn3awums.

14 Mpouecchl NePBUYHON 1 BTOPUYHOW peKpUcTanimsaumm.

15 dasoBble NpeBpaLLeHUst B CTansx Npu TepMmyeckor o6paboTke. PexxnmMbl TepMUyeckon 00paboTku.

16 Buabl TepMuyeckoit, TEpMOMEXaHUYECKON N XUMUKO-TEPMUYECKO 0B6paboTkun CTanu n ux NpUMeEHeHWe.

17 CBoWcTBa aponpoyHbIX N N3HOCOCTOMKUX CMIaBOoB.

18 CsowicTBa 1 061acT NpuMeHeHNs aHTUPUKLMOHHBIX U (PPUKLIMOHHBIX MaTepurarnos.

19 Cnocobbl Nony4YeHus1 U CBOMCTBA MHCTPYMEHTasbHbLIX CN1aBoB.

20 XMMUYecKkunin coctas M CBONCTBA CMIaBoB AN PEXYLUNX UHCTPYMEHTOB.

21 CsowicTBa NoNynpoBOAHUKOBBIX, AUANEKTPUYECKMX U MArHUTHbLIX MaTepuanos 1 06nactu nx NpUMeHeHus.

22 CsowicTBa 1 06nacT npMMeHeHns NPOBOAHUKOBLIX MaTepuasnoB U CMaBoOB BbICOKOrO CONPOTUBIIEHNS.

23 Buabl 6ymaxHbIX MaTepuanos 1 06nact ux NpUMeHeHus.

24 OcHoBHbIe CBOWCTBa neyaTHon Bymaru n TpeboBaHusA K ee KayecTBy.

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He NpeayCMOTpPEHbI

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)




1. PaccuntainTte NNOTHOCTb HUKENS, UCNOMb3ys peHTreHorpaduyeckne gaHHble: TUM KPUCTanIMYEeCcKon peLleTku
— TUK, napameTp anemeHTapHoli suenkn a=3,524 A, aTtomHbin Bec 58,69. CpaBHMTE MOMyYeHHOE 3HAYEHWe CO
CNpaBoOYHbIM, 06 BACHUTE pasnuyne.

2. OnpegenuTb NOpoOr pekpucTannusaumm Ans TEXHUYECKU YMCTOro CBMHUA, xenesa, meaun. Kak nameHutcs
3HayeHve nopora npu yBenuYeHuM YUCTOThbl MeTanna? Heobxogummble gaHHble ANA pacyeTa B3siTb U3 CMPaBOYHbIX
mMaTepuanos.

3. Knaccudmumpyinte ctanm 20, 45, Y12. cnonb3ysa gaHHbIe KPUTUYECKUX TOYEK, NPUBEAEHHbIE B CNPaBOYHbIX
Tabnuuax, onpegenute TemnepaTypbl OTXXUra 4aHHbIX CTanewn.

5.3 MeToguyeckne matepuansl, onpegensiowme npoueaypbl OleHMBaHUA 3HAaHUWA, YMEeHUH, BageHni (HaBbIKOB
1 (MNK) NPaKTUYECKOro OnbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4yarowerocs K NpoMeXXyTo4yHoM atTrectaumm u Nnopsapok NMKBMAaUuMM akageMm4veckom
3a40MKEeHHOCTU

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauun pernameHTUpoOBaHO rfokanbHbiM HOopMaTuBHbIM aktom CII6IMYMTO
«MonoxeHne o NpoBeAeHUM TEKYLLIEro KOHTPOISA YCNeBaeMOCTN U NPOMEXYTOYHOM aTTecTaumm oby4aroLmxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas + lMucbMeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMm nNo gUCLUUNnHe

Mpu npoBeaeHun ak3amMeHa Bpemsi, OTBOAMMOE Ha NOAroTOBKY K OTBETY, cocTaBnsieT He Bonee 40 muH. Ons
BbIMOMTHEHMS MPaKTUYECKOro 3agaHus obydaolemy HeobxoaMMO MMETb KanbKynaTop, Takke emy npefocTaBnseTcs
BO3MOXHOCTb MOSib30BaTbCsl Tpebyemon cnpaBo4HOM MHCpOpMaumMen n ctTaHgapTamu.

CoobLeHne pe3ynbTaToB 00y4atoLLEeMyCsi MPOU3BOANTCS HEMOCPEACTBEHHO MOCIEe YCTHOro OTBETA.

6. YHEBHO-METOAWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHbI
6.1 YyebHasa nutepaTtypa

AsTop 3arnasue | M3paTenbcTBO [oa nspaHnsa | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

ConHues, 1O. M.,|MaTeprnanosegeHune
MupanHeH, B. 1O.,|cneumanbHbix oTpacnen
BononkaHuHa, C. A. MaLLUVHOCTPOEHUS

https://www.iprbooks

Caikr-TleTepbypr: 2016 hop.ru/49796.html

XUMN3OAT

ConHues, 1O. M.,|MaTeprnanosegeHune http://www.iprbooksh

CaHkt-lMNeTepbypr:

MpaxuH, E. n., 2020 op.ru/97813.html

ConHuesa, HO. 1. XUMUSDAT

Xangees, B. H. MartepunanoseaeHune Capos: Poccurckui http://www.iprbooksh
degepanbHbI SAepHbIN 2019 0p.ru/101923.html

ueHTp — BHUNO®

6.1.2 lononHuTenbHasa yyebHasa nutepartypa

ponsiHOB A.B. [n gp.] |MaTtepuanosegeHue (k ) . http://publish.sutd.ru/
npaxkTN4eCcKNMm Cankr geI'ITGerYG%'FIJ'SJ, BLITS 2017 tp_ext_inf_publish.ph
nabopaTopHbIM 3aHATUAM ) p?id=201912971

py3neBa n. I.,|MaTepuanoBeneHune B http://publish.sutd.ru/

OmuTpyk B. B. nonurpacnyeckom " . tp_ext_inf_publish.ph
yNnakoBOYHOM NpPON3BOACTBAX Crie.. CnerynTa 2017 p?id=20179064

6.2 Nepe4veHb npocdeccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Kpuctannorpadumuyeckas u kpuctannoxmmuyeckasi 6asa gaHHbIX Ansi MUHEPArioB Y UX CTPYKTYPHbLIX aHaroros,
URL: http://database.iem.ac.ru/mincryst/
OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
6.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
MATLAB

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMON ANA ocyllecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne
NekumonHas MynbTumeamniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
ayguTopusi

MyrnbTuMeauiiHoe obopyaoBaHUe, KOMMbIOTEPHAS TEXHUKA C BO3MOXHOCTbIO MOAKMHOYEHUs K
KomnbloTepHbin knace |ceTn  «MHTepHeT» 1 obecnedeHueM  [JoCTyna B 3NEKTPOHHY  MH(OPMALMOHHO-
obpa3zoBaTernbHyto cpeay
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