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1. Hean, 3a1a4u ¥ NUIaHKMpPYyeMble Pe3yJbTAaThl 00y4eHusl M0 JUCHUIINHE

Llenu oucyunaunor:

- TOJrOTOBKA CTYJCHTOB K JIEATEJIBHOCTH B COOTBETCTBUH C KBaJU(UKAIIMOHHOU
XapaKTePUCTHKOM 10 HAIIPABJICHHUIO;

3aoauu oucyuniunol:

- 03HAKOMUTH CTYJICHTOB C OCHOBHBIMHU KJIacCaMH ()yHKITMOHATHHBIX MAaTEPUAIIOB;

- M3y4YUTh COCTaB, CTPYKTYpPy H CBOKMCTBa (YHKIIMOHAJIBHBIX MaTEPHAIOB Pa3IMYHBIX
KJIACCOB;

-MI03HATh (DU3MUYECKYIO CYIIHOCTh SIBJICHUM,
MIPOM3BOJICTBA M IKCILTyaTallUu;

- U3YYUTh OCHOBHBIC CBSI3H MEXIy CTPOCHHEM MaTECPHAJIOB M UX CBOWCTBAMU;

-HAYYHTh CTYJCHTOB NPaBUJIBHO BHIOMpPATh MaTepHall, Ha3Ha4aTh e€ro 00pabOTKy C LEIbIO
MOJTyYeHUsl 3aJaHHON CTPYKTYpbl U CBOWCTB, OOECIEUMBAIONIMI HEOOXOIUMBIM KOMILIEKCOM
CBOWCTB.

Inanupyemvie pesynomamol 06yuenus- (HOpMHUpPOBAHUE OOIICHH)KCHEPHBIX 3HAHUN 110

BHIOOPY M TPUMEHEHHUIO (PYHKUIMOHAIBHBIX MaTepHAIOB B IMPOU3BOACTBEHHO-TEXHOJIOTHYECKON
JeATEIbHOCTH.

MPpOUCXOOAINX B MaTcpHaliaXx B YCIOBHUAX

OOyyenne 1o aucuuiuinHe «DyHKIUMOHAIbHBIE
¢dbopMupoBaHUE Yy 00YUAOIIUXCS CIECAYIOUIMX KOMITCTCHIIUNA:

MaTCcpHruaJib» HaITpaBJICHO Ha

Koa v HaumeHoBanue KOMIETeHIM A

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

YK-2. CiocobeH onpeaensTh Kpyr 3a1a4 B
paMKax MMoCTaBJIEHHOH 1eJIM U BHIOUpaTh
ONTUMAaJIbHBIC CITOCOOBI UX PEIICHUS, UCXOIS
U3 JIEUCTBYIOIIMX MTPABOBBIX HOPM,
UMEIOIINXCS PECYPCOB U OTPAHUYCHU I

NYK-2.1.0opmynupyeT COBOKYITHOCTb
3a/1a4 B paMKax IOCTaBJICHHOM 1IeJIU IPOEKTa,
peleHne KOTOPBIX 00eCIeunBaeT ee
JOCTUKEHHE

NVYK-2.2. Onpenensier CBA3M MEXIY
IIOCTaBJIECHHBIMHU 33/]Ja4aMU, OCHOBHBIMU
KOMIIOHEHTaMU IIPOEKTA U 0KHUIAEMBIMU
pe3ysbTaTaMu €ro peanusalniu

NYK-2.3. BeiOupaeT onTuMaibHble
CIOCOOBI TNIAHWPOBAHUS, PACTIPEIETICHUS 30H
OTBETCTBEHHOCTH, PEILIECHUS 3a]a4, aHAJIN3a
pe3yJIbTATOB C YYETOM JICUCTBYIOIINX
IIPABOBBIX HOPM, UMEIOIIMNXCS YCIOBH,
PECYPCOB M OTPAHUYEHUI, BO3MOXKHOCTEN
VICTIOJIb30BAHUS

IIK-1 Crioco0O€eH BBIMTOIHATE
KOMILIEKCHBIE UCCIIENOBAHUS U UCIIBITAHUS
MaTepuaioB (U3aenuii), o00padaThIBaTh,
AHATM3UPOBATH U MPEACTABIATh Pe3yIbTaThl

NIIK-1.1 3Haet: nenu u 3agauu
MIPOBOJMMBIX MCCIIEI0BaHUN, METOIbI
IPOBE/ICHUS SKCIIEPUMEHTOB U HAOJII0ICHUH,
000011eHust 1 00paboTKH HH(pOPMALINH;

NIIK-1.2 Ymeer: IpoBOAUTH
HAOJIOCHUS M U3MEPEHHUS, COCTABIIATh
OTYETHI IO Pe3yJIbTaTaM MPOBEACHHBIX
9KCIIEPUMEHTOB, 00padaThIBaTh U
MIPE/ICTaBIATh MOJTYUYEHHbIE PE3YIbTaThI;

NIIK-1.3 MImeeT HaBBIKKA TPOBEACHUS
WU3MepeHull U HaOo1eHni, 00paboTKI
pe3yIbTaToOB, COCTABJICHUS OTYETOB U
MPEICTABICHUS MOTYYSHHBIX JaHHBIX




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JIuciumanHa OTHOCUTCS K 3JIEKTUBHBIM TUCHHUIUIMHAM bioka 1 «Jlucuurmmab! (MOTyIH )».
JluciurnHa B3aMMOCBSI3aHA JIOTHYECKH U COJIePKATEIIBHO-METOAUYCCKH CO CIICTYIOIUMU

qucuurimHaMu U npaktukamu OOIT:
B o0si3arenbhoit yactu bioka 1 «lucuurumnel (MOLYIN)»:
-pusnka;
- XUMUSI MaT€pUAJIOB;
- METPOJIOTHS, CTAHIAPTU3AIUS U CEPTUDUKAIIHS,;
- ICTOpUS HAYKH O MaTepuaax;
-TeOpHUsl CTPOCHUSI MaTepUasoB;
- COMPOTHUBIICHUE MaTEPUaJIOB
B uwactm, ¢dopmupyemoli ydacTHHKamMH OO0pa30BaTEIbHBIX
«JIucuuIumHbl (MOTYIIH )»:
- METaJNTNYEeCKHe MaTepHallbl;
- KOMITO3UIIMOHHBIE MaTEPUAIIBI;
- HEMETAJJINYECKHE MaTepUaJIbl
- BBIOOp MaTepHalioB JJIsl U3TOTOBJICHUSI U3/1ETIHI;
-KepaMUYECKUE MaTepUabl;
- TEOpUs U TEXHOJIOTUS TEPMUUYECKON 00padOTKH METaIOB.
B snextuBHbIX aucuumirHax bioka 1 «ducuunnuael (Mogyn)y:
- CIIeI[MANIbHbIE TJIaBbl MATEPUATIOBEICHUS;
- CIIeI[MANIbHBIE TJ1aBbl TEXHOJIOTMH MaTEPUAJIOB;
- HAHOTEXHOJIOTUU;
- IOPOIIKOBBIE MaTEpUAJIbI;
- HAaHOMAaTepHAJIbI.

otHomrennii  bimoka 1

3. CTpykTypa U cojep:KaHue QU CHUNINHBI

OOGr11ast TPYA0EMKOCTb AUCIMILIMHBI COCTaBIsIET 4 3aueTHbIe enuHuIbl (144 gacos).

3.1 Buabl yueoHO#i padoThl U TPYA0EMKOCTH

Ounas ¢popma 00yueHus

N KommuectBo | CemecTpbl
Buj yueOHoit padoThl
n/n 4acoB 8
AyIMTOpHBIE 3aHATHS 72 72
B ToM uncie:
1. Jlexun 36 36
2. [TpakTH4ecKkue 3aHsATHS 36 36
CamocrosiTeibHas padoTa 72 72
B ToM gncie:
1. [TonrotroBka kK  1a0OpaTOPHBIM 72 72
3aHATHAM
2. CaMOCTOSTEIbHOC N3YICHHE 72 72
IIpoMeskyTOUHasI aTTeCTALUSA
3auet/aud.3auer/sK3aMeH IK3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTnyeckuii NJjiaH U3y4eHHUs TUCUUNIMHBI



Temartuueckuii TUIaH pa3MeNIEéH B MpHiIokeHnu 1 k pabodeil mporpamme.

3.3 CoaepxaHue TUCHUNIHHBI

BBoanasi yactn
Posib MaTepuanoB B TeXHHUECKOM Tporpecce. IIpumepsl TeXHUYECKUX MPOPBIBOB, 00sI3aHHBIX
OCBOCHHMIO TEXHOJIOTMHM TIOJYyYCHHUS] M BBIABICHHUIO CIEIU(PUICCKUX CBOWCTB MaTEPHAJIOB:
NPUPOJHBIX MaTEpHAIOB, MEAM M €€ CIUIAaBOB, 30JI0Ta, >KeJe3a, KEpaMUKH, IOJIUMEPOB,
MOJIYITPOBOJIHUKOB M JIPYTUX (PYHKIIMOHAIBHBIX MaTepuaioB. OKu1aeMple TOCIICICTBUSI OCBOCHUS
HaHOMaTepI/IaJIOB. CBSI3B MaTepI/IaJIOBeI[eHI/ISI C IIpyrI/IMI/I HayKaMI/I. 3TaHBI CO3daHuA MaTepI/IaJIOB.

1.MaTtepuaJibl ¢ 0cOObIMH CBOMCTBAMH
Cospemennvie memannuyeckue cniagol

Oco0OeHHOCTH M XapaKTEpUCTUKU COBPEMEHHBIX METANIOB U METAIUIMYECKHX CIUIABOB.
[IpuMeHeHrne UX B MAalIMHOCTPOCHHH. KOHCTpYKIIMOHHBIE MaTepHallbl U UX CBOMCTBAa. Meroauka
BbIOOpa MaTepuaa. YIJIepoJucTbie CTalu. JlernpoBaHHbIE CTAJIN.

Memannvl u cniagvl ¢ 0coObIMU CBOUCMBAMU

Bricokonpounble ctamy. MapTeHCUTHO-CTApeIoUIie KOHCTPYKIMOHHBIE CTald, UX COCTaB,
PEXKUMBI 00pPaOOTKH M 00JIACTH TPUMEHEHHS.

CmnaBel ¢ 0co00 BBICOKOM H3HOCOCTOMKOCTBIO, COCTaB, MApKHUPOBKA, TEpMUYECKas
00paboTKa 1 00JIaCTH IPUMCHEHHUSI.

HeprkaBeromye XpoMHuCTbIE U XPOMOHMKENEBbIE CTalld, COCTaB, MApPKUPOBKA, TEPMUYECKAs
00paboTKa 1 00JIaCTH IPUMCHEHHUSI.

Kaporpounsle ctanu u criaBbl. OCOOEHHOCTH MOBEIEHUS CTAJIM MIPU HArpy3Kax B o0iactu
BBICOKUX TEMIIepaTyp, Mpeaen JIUTEIbHON MPOYHOCTH, MPEAEN MOJ3Yy4YeCTH. THIOBBIE CIUIABBI,
COCTaB, CTPYKTypa, TepMOOOpadOTKa, CBONCTBA M 0OJIACTH MPUMEHEHHUSI.

CnnaBbel ¢ 3aJaHHBIMU (PU3MYECKUMHU CBOMCTBaMH. MAarHMTOMSITKME M MarHUTOTBEpIbIE
crutaBbl. CBEPXIPOBOIAHUKHU.

TutaHoBbIe CIIIaBbl, COCTAB, MAPKUPOBKA, TEpMUUYECKasi 00paboTKa 1 00J1aCTH IPUMEHEHUSI.

AmopgHvle mamepuani.

Kpucrannuzanust metamwion. TepmoaruHaMuueckue OCHOBBI (ha30BBIX TpeBpaleHuii. Kpusbie
OXJIQX/IEHUS, CTEIICHb MEPEOXIKACHUS, PaKTOPbI, BIUAIOLIME Ha MPOLIECC KPUCTAIUIM3AIINH, CBSI3b
MEXJly CTENEHBIO MEPEOXTAKICHUS, YHUCIOM IIEHTPOB KPUCTAIIM3alMd U CKOpPOCTHIO pOCTa
KpucTtamuioB. BennunHa 3epHa.

Mamepuansi ¢ s3¢hpghexmom namamu ghopmor (I11D).

Hukenua tuTaH: CBONMCTBA, CTPOCHHE, IPUMEHEHNE

Aapocenu

HcTopus otkpeiTus asporeins. CBOMCTBa U CTpYKTypa asporens. [Ipumenenne asporens

buocosmecmumnvie mamepuanvi

buocoBmectTumocTs MaTepranoB. OCHOBHBIE METAUNIMYECKNE MATEpUabl ISl U3TOTOBJICHUS
uMIUTaHTaToB. HOBbIe MeTarinyeckue OMOCOBMECTUMbIE MaTEPHAIIbl U TEXHOJIOTHH.

Cnocobul nonyuenus MOHOKPUCMANLO08

OcHOBHBIE CIOCOOBI BBIpPAIIMBAHUSI KPHUCTAIJIOB W3 Ta30BoM ¢aspl, W3 pacTBopa, U3
pacmiiaBa. MeToapl, HCIOJIB3yeMble B IPOM3BOJACTBE KPUCTAJLIOB. OKCepUMEHTAILHO
HaOmoaemble  (GopMbl  pocTa. JIeHAPUTHBIA, SYEUCTHIM M CKENeTHBIH pPOCT KPHUCTAJUIOB.
Mopdodomnoruueckue OCOOCHHOCTH KPHUCTAJIOB, BBIPALICHHBIX M3 paclljaBa. HedexTsr B
KpUCTaJlJIaX, BbIpallluBaeMbIX U3 pacmiiaBa. Meronsl bpumkmena — Crokbakepa, Yoxpanbckoro.
PocT 1 npumeHeHre HUTEBUAHBIX KpUCTANIOB. HOBBIE MOKOIEHHSI CHHTETUYECKUX KPUCTAILIOB.

Ymnvie mamepuane

CaMoBOCCTaHaBIMBAOLIUECS MaTEpUAJIBL. CamocmaspiBaromuecs MaTepHabl.
Camoounniaromuecss marepuansl. [IpoBogsiiue momumepbl  (IOTUMEPBI € COOCTBEHHOM



MIPOBOJIUMOCTBIO). MarauTopeoaoruuecKkme u AIEKTPOPEOIOTUYECKHUE JKUJIKOCTH.
DJIEKTPOXPOMHBIE MaTepUaIbl. «YMHBIC» TUJIPOTEIIU. MarauTOCTPUKIIMOHHBIE H
ANEKTPOCTPUKIMOHHBIE MATEPUAIIBI .

Maenumnvie mamepuanot

MarHuToOMsArKHE CIUIaBbl: TEXHUYECKH YHUCTOE JKEJE30; DIJIEKTPOTEXHUYECKAs CTallb
HEJIETUPOBAHHAS; KPEMHHCTAas SJIEKTPOTEXHUYECKAs CTajlb; CILJIaBbl C MOBBIIIEHHBIM MOCTOSIHCTBOM
MarHUTHOW MPOHUIIAEMOCTH. MarHuTOTBEPABIE CILIABBI.

2. KoMno3uunoHHbIe MaTepHabl

Hcnonp30BaHne KOMITO3UIMOHHBIX MATEPUAJIOB KaK 3aMEHUTEIIEH TPAJAUIMOHHBIX METAJIOB.
Knaccudukanmsi KOMITO3UIIMOHHBIX MaTepralioB. PacipeneneHue HanpspKeHUH MEXTy MaTpULieh U
HanonHuTesneM. Cxembl apmupoBanus. Kpuruueckas mmHa BosiokHa. OCHOBBI pacyeTa CBOMCTB
KOMIO3UIIMOHHBIX MaTepHaJIOB.

Komno3utsl ¢ Mertaimimueckol Marpuue. JucnepCHOYnpOYHEHHBIE KOMITO3ULMOHHBIE
MaTepHaybl, OCOOCHHOCTH MEXaHHW3Ma YIpPOYHEHHs. JlucrepcHOYNMpOUYHEHHBIE KOMITO3UTHI Ha
OCHOBE AJIFOMUHMS, HUKEJS U APYTUX METAIJIOB.

BosiokHuCTBIE KOMIO3UIIMOHHBIE MaTEPUAIbl HA ATIOMUHUEBOM U HUKEJIEBOW MaTpHUIIax.

Komno3utsl ¢ HanpaBiaE€HHOW KPUCTAJUIM3ALUEN IBTEKTHUK.

[TopomikoBble ~ KOMIO3UIIMOHHBIE  Marepuanbl  (KEPMEThI)  aHTH(PPUKIUOHHOTO H
(bpuKIHOHHOTO Ha3HauYeHUs. DUITBTPHI.

Komnosutrsl ¢ mnonumepHoir wmatpuuei. [lonmuMepHas Marpuiia KOMITO3UIIMOHHBIX
MatepuanoB. @DeHoIpopMaNbICTHIHAS, JIOKCHIHAS ¥ KPEMHUHOpPraHWYECKas MaTpHuIla
KOMIIO3UIIMOHHBIX MaTEpHAaIOB.

OcoOeHHOCTH  (PU3UKO-  MEXaHWYECKOTO  TOBEIeHUs  moymMepoB.  OpraHmueckue,
3JIEMEHTOOPTaHWYECKUE U HEOPTaHUYECKUE TTOJTUMEPHI.

BosokHHCTBIE KOMITO3UIIMOHHBIE MAaTe€puajbl Ha MOJUMEpPHON Marpuile (KapOOBOJOKHUTHI,
OOpPOBOJIOKHUTBI, OPTaHOBOJIOKHHTHI ).

Komno3uimonnele mMarepuanbsl Ha MOJUMEPHOW MATpPHUIIE C MOPOLIKOBBIM HAMOJHHUTEIEM
(mmacTMacchr).

Ponb mopomkoBbIX (TEXHUYECKUH YTAEPO U IP.) U BOJIOKHUCTHIX HATIOJTHUTEIICH.

KoMmo3uTsl ¢ kepaMU4yecKoi U CTEKJIIHHON MaTpUIIEH.

[IpumeHeHrne KOMITO3UIIMOHHBIX MaTepHaloB B aBToMoOuiecTpoeHuu. Kopmyc u neranu

Ky3o0Ba. [leTanu razoTypOMHHBIX ABUrateneid. AHTUQPUKINOHHBIE JeTanyd. OPUKINOHHbBIE JeTallH.
Tpynoemkue peramu JBUrareiass M XOAOBOM 4YacTH. PeMOHTHBIE KOMIIO3HUTHI. IlepcneKkTuBbI
IIPUMEHEHHUsI KOMIIO3UTOB B aBTOCTPOEHHUH.

3. HanomartepuaJbl.

Peayim3anyss NOTEHUHAIBHBIX BO3MOXHOCTEH HAHOPAa3MEPHOI'O COCTOSHUS BELIECTBA —
KJIFOUEBasi TEXHOJIOTUS CO3/IaHHSI MAaTEPHAIOB C MOTPEOUTEIILCKUMU CBOWCTBAMH BBIIIE MHUPOBOTO
ypoBHsa. Hano wu npyrue pucnepcHble Matepuanbl. OcoOEHHOCTH CTPYKTYphl H  (PU3HKO-
XUMUYECKUX CBOMCTB HAHOMATEPHAJIOB. YTJIEPOJHBIC M KapOWTHBIE HAHOYACTUIIHI M MaTEpPHAIIBI:
dynnepeHsl  (CHHTE3, CTPYKTypa M CBOWCTBA), YIIEpOAHBIE HAHOTPYOBl (KiIaccudukaius,
CTPYKTYpa, METOJIbI TIOJTYYEHHS ), INIEHOYHBIC CTPYKTYPHI U3 QysuiepeHoB U HaHOTPYO. CTpyKTypa u
CBOICTBA yJIBTPAJAUCIIEPCHOTO aIMa3a, HAHOYACTHI] KapOMJI0B KPEMHHS U TYTOIUIABKHX METaJUIOB.
CuHTe3 ¥ CBOWCTBAa HAaHOKOMITO3MTOB. Kiaccudukanus HaHOMATEepHAIOB, OCHOBAaHHAs Ha
NPUHIUIIAX HUX METOAOB U3roToBIEeHHUS. (OCHOBHBIE METOABI MOJYYEHHUS] HAHOMATEPHAJIOB:
MOPOIITKOBAasE TEXHOJOTUS, KOHTPOJUPYeMas KpUCTAUTH3alusg U3 aMop(HOTO0 COCTOSHHS,
WHTEHCHUBHAS TIacTUYecKas aedopmanus U TEXHOJOTHs HaHeceHUs MiieHOK. OCHOBHbBIE 00JIacTU
MPUMEHEHUS] HAHOMAaTEePUAIOB — HAHOCTPYKTYPHBIC TBEPABIC CILJIaBbl, HAHOCTPYKTYpHas (oJIbra,
aMop(HO-HAHOKPUCTAIIIMYECKUE MATHUTHBIE CIIJIABBI.



3.4. TemaTuka ceMHHAPCKUX/MPAKTHYECKHX U J1a00PATOPHBIX 3aHATHIA

3.4.1.1lpakTr4ecKue 3aHsITHS

[Ipaktueckoe 3ansTue Nol «OcoOEHHOCTH U XapaKTEPUCTUKH COBPEMEHHBIX METAJIIOB U
METAJIIMYECKUX CIIABOBY.

[IpakTuueckoe 3anstue No2 «M3H0cOCTONKHE MaTepUaIbhy

[IpakTunueckoe 3anarue Ne3 «MHCTpyMeHTaIbHbIE MaTEpHAIIBD)

[IpakTuueckoe 3ansatue Ned4 «MapTE€HCUTHO-CTAPEIOIIUE CTATTN»

[TpakTuueckoe 3anarue Ne5 « AMopQHBIE MaTepuabl, CBOWCTBA, 00IaCTh TPUMCHEHHSI

[IpakTrueckoe 3ansTue Ne6 «Matepuaibl ¢ 3pdekTom mamsaTa GopMb»

[Ipaktuueckoe padbora Ne7«CTpyKTypa U CBOICTBA a3porenen»

[IpakTrueckoe pabora Ne8«brnocoBMecTHHBIE MaTepUATB»

[Ipaktuyeckoe pabora NeQ«CpoiicTBa M 00JIaCTh MPUMEHEHHS MOHOKPHUCTAJUIMYECKUX
MaTepHuaioB)

[TpakTryeckoe padota Nel0 «XapakTepucTHKa YMHBIX MaTEpHATIOBY

[IpakTuueckoe padora Nell«MarHuTHble MaTepUaIb»

[Ipaktnueckoe 3anstue NelO0 «KommosunumoHnHble MaTepuanbl Kak — 3aMEHUTENH
TpPaJULIUOHHBIX METAJJIOBY

[Ipaktnueckoe pabora Nell«lIpuMeHeHue HAHOTEXHOJNOTUH [UJISI TOJNYYEHHUs HOBBIX
KOHCTPYKLMOHHBIX MaTEPHAIIOB)

3.4.2. TemaTuKka KYPCOBBIX NMPOEKTOB (KYpPCOBBIX padoT)
KprOBHe pa6OTLI I10 HaHHOﬁ AUCHUIITIMHE HE IPEAYCMOTPCHBI.

4, YuebHO-MeTOAMYeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 OcHoBHas JuTEpaTypa
Marepuanosefenue. YueOHUK A CTyA. BeIcilL. yue0.3aBeaeHuit / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.2 JlonmoaHuTe bHAS JUTEpPaTypa

1. MarepuanoBeaenue. YueOHUK A By30B / moa penakuueit b. H. Ap3amacosa, I'. T
Myxwuna / Ap3amacoB b. H., Makaposa B. ., Myxun I'. T". u np. — M. : uznarenscteo MI'TY um.
H. D. baymana, 2001, 648 c.

4. MammHOCTpouTeNIbHbIE MaTepuaibl. MeToauueckue ykasanus / moa penakuueit I'. M.
Bonkopa — MI'TY «MAMMNy», 2003.

5. Bwi6op crmaBoB. MeToanueckoe nocobue / nmox penakuueit I'. M. Bonkosa — M.: MI'TY
«MAMM», 2009.

6.00beMHbBIe HaHOMaTEpHaNTBl. YueOHoe nocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.

4.3  DJeKkTpoHHbIe 00pa3oBaTe/bHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTeCTAUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTeMbI TUCTaHIIMOHHOTO o0yueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoii AIeKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM paszzaenam NporpamMmabl:

Haszsanue 50P CchUika Ha Kypce

[lepcrieKTUBHBIE MaTEPUAIIBI https://online.mospolytech.ru/course/view.php?id=6021




4.4  JluneH3uOHHOe W  CBOOOJAHO  pacHIpoOCTpaHseMoOe  MPOrpaMMHOe
o0ecrneueHue
Ne HaumenoBanue | Pazpadorumk I1O | JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0dJiagaTen | (IMIEH3UOHHOE, | POCCHIICKHUX MPOTrPaMM JJI
b) cB00OHO 9BM u B/l (npu Haanyun)
pacnpocTpaHsieM
oe)
1. Moii Oduc OO0 "HOBBIE JluneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
45 CoBpemeHHble npodeccHOHATIbHbIE 0a3bl TAHHBIX U WH(POPMAIMOHHbIE

CIpaBOYHbIC CUCTEMbI

CcbliIka HA

Ne HanmeHoBanue JocTynmHocTh
pecypc
NudopMannoHHO-CIPABOYHBIE CHCTEMbI
1. | Undopmatonnbie pecypest Cetn http:// www.consultant.ru JlocTymHO
KoncynsrantlIiroc
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
O 9BC «lOPAUT» https://urait.ru/ JlocTymHa B ceTH
WNurepuer 6e3
OTpaHUYECHUH,
1. pacroyiaraer
CIELMaJIbHON BepcUen
JUISL UCTIOJIb30BAHUS
CJIa00BUASIIUMU
oOyyJaronuMucs
3BC «IPR BOOKS» http://www.iprboo JlocTymnHa B ceTH
2.

kshop.ru/)

WutepHer 6e3
OTpaHUYCHUHN

Ipodeccnonanbubie 0a3bl JAHHBIX

o6ubnuorpaduueckas u
HayKOMETpHUYECKast
(bubmuomeTpuyeckas) 6aza JTaHHBIX

baza nanubix Hay4yHOU http://www.elibrary.ru JlocTymHo
1. | snexTpoHHOI GHGIHOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com JlocTynHO
nojiuTeMaTHueckas pepepaTuBHO-
2.



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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5. MarepuajJbHO-TeXHHYECKOe oDecneyeHne

Homep
ayIUTOPUU

O6opynoBanHue

1313

Tsepromep PoxsemaTP 5006 (1mT.)
[IpoekTop + skxpan
Mukpockonn MUM-7 (9 mit.)

1304

Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 .
Muxkpotsepaomep IIMT-3M (2 mt.)

Jlyna bpunemis — 6 mr.

Muxkpockon AJIbTAMMU (4 wt.)

NEXSYS ImageExpert™ Sample 2 [Iporpamma aji1 Ka4eCTBEHHOTO aHAIM3a
M300pakeHUH CTPYKTYP METOJJOM CPAaBHEHHSI C ATAJOHHBIMH IIKAJTaMU
Muxkpockon Axiovert 40MAT — 1 mir.

1316

Muxkpockon AJIBTAMMU (1 ur.)
Mukpockornt MUM-7 (1 mt.)
Teepnomep Cynep-Poksenn TKC-1M
[IpoekTop

1307

Onexrponeus (Habeprepm 1280°) — 1 mmt.

Onexrponeds (Cuon 1100°) — 2 .

Onexrponeus (ITK-PK-10/12 1280°) —1 .

Tsepnomep «bpunemib» Th5004 — 2 mT.

Teepnomep PoksemnaTP 5006 — 1 mir.

[eus mydenpras [IM-10 — 2 mt.

[MonuposanesHbiii cranok StruersTegraPol- 11 - 1 .
Otpesnoii ctanok StruersLaboton — 3 -1 .

Ycra"HoBKa U1 TOPLEBOM 3aKalKU

YcraHoBka Juts anekTporpasienusStruersLectroPol -5. (1 m.)
Otpesnoit ctanok (1 mit.)

YcTaHoBKa /17151 3anpeccoBKU 00pa3oB (1 mit.)

Boast™merp — 4 wr.

®dorosnexTpruueckuil konopumerp KF-77

[THeBMaTH4eckuii NI (OBaTbHO-MIONUPOBAIbHBIN cTaHOK P-20FS-1-R5

MeTOI[I/IKa nmpernoaaBaHus JUCIHUITIINHBI ((MaTepI/IaHOBeI[eHI/IC» n peanms3anus
KOMIICTCHTHOCTHOI'O TIOAXOJAa B H3JIOKCHHMU W BOCIHPUATHU MaTCpUala HOpeayCcCMaTpuBacT
HCIIOJIB30BAHUE CIICAYIOIUX AKTUBHBIX W HWHTCPAKTHBHBIX q)OpM OpOBCACHUA ayAUTOPHBIX U

6. MeroauyecKkue peKOMeHAANNHU

BHEAYUTOPHBIX 3aHATHH:
— ay/IUTOPHBIE 3aHATHSA: JIEKIIUHU, TAOOpaTOPHBIE PabOTHI,

— BHCAYAUTOPHBLBIC 3aHATUA: CAMOCTOATCIIBHOC N3YYCHUEC OTACIBbHBIX BOIIPOCOB, MOATOTOBKA

K J1a00paTopHBIM paboTaMm.

6.1
o0yueHus

MeToanuyeckue peKOMeHAAUNH VISl IPenoAaBaTeisi 0 OPraHu3anum
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6.1.1. IlpenonaBarenb OpraHu3yer TIpenoJaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeboBanusimu "[lonoxkenuss 00 opraHu3anuu 00pPa30BATEIBLHOrO IpolLEecCa B MOCKOBCKOM
NOJMTEXHUYECKOM YHUBEPCUTETE U ero (primanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBoM 3aHATHU MpenojiaBaTelb AOBOAMT J0 CBEICHUS CTYIECHTOB COJEp)KaHUE
paboueit nporpammbl aucuuruimabl (PIIJI) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHUSI C
MIPOTPaMMOii.

6.1.3. IIpenonaBarens 0coOEHHO OOpalaeT BHUMaHUE CTYJICHTOB Ha:

- BUABl U (OpPMBI MPOBEACHUS 3aHATHI MO AUCUUIUIMHE, BKJIIOYAs MOPSIOK MPOBEICHUS
3aHATUI C MPUMEHEHUEM TEXHOJIOTUH JHUCTAHIIMOHHOTO OOYYEHHS M CHCTEMBl JHCTAHIIMOHHOTO
o0yuenus yausepcuteta (CIO mocnonurexa);

- BUJBI, COJCpXAaHWE M TMOPSAOK IMPOBEIEHHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

- (¢dopmy, coaepkaHWe € TOPSAAOK MPOBEACHUS IMPOMEKYTOYHOH aTTeCTalludl B
COOTBETCTBUU C (POHIOM OIIEHOYHBIX CPEACTB, MpexycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT 10 CBEOCHHS CTYACHTOB TpauK BBINOJHEHUS YYEOHBIX pPadoT,
npeaycMorpeHsbix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHIIOBAThb CTYACHTaM OCHOBHYIO H
JOTIOTHUTEIIFHYIO TUTEPaTypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. BHawame wiM B KOHIIE CE€MeCTpa JaThb CIHMCOK BOIIPOCOB JJisi IOJATOTOBKU
KIIPOMEXYTOYHOM aTTecTaiuu(3K3aMeHy WU 3a49€Ty).

6.1.7. Pexomenmyercst ¢akt o3znakomisieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
MUCHhMEHHO 3a)UKCUPOBATH MOMUCHIO CTYICHTA B TUCTE O3HAKOMJIeHHsI ¢ conepskanue PIT/I.

6.1.8. IlpenonaBarenu, BemymIUd JEKIMOHHBIE W MPAKTHYECKUE 3aHATHS, JOJDKHBI
COTJIaCOBBIBAaTh TEMATHYECKUU TUIAaH MPAKTHUUECKUX 3aHATHI, HCIIOJIB30BATh EIUHYIO CHUCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTLTAHBI.

6.1.9. Ilpu moaroTroBke K JAOOPATOPHBIM 3aHSITHSIM 110 TEPCUYMHIO OOBSABICHHBIX TEM
Iperno/iaBaTet0 HE0OX0JMMO YTOUYHHUTD TUIaH U METOJUKY WX MPOBEACHUS.

6.1.10. Llenecoobpa3Ho B XOf€ 3aIIUTHI JJAOOPATOPHBIX PAaOOT 3a/laBaTh BBICTYMAIOUIMM U
ayJJUTOPUU JIOTOJHUTEIbHbIE M YTOYHSIOIIHME BOMPOCHI C IIE€JbI0 BBIICHEHUS UX IMO3ULMHA IO
CYIIECTBY 00CYKIAaEMBIX MPOOIIEM.

Bo3moxHO npoBeieHNE 3aHATUI U aTTecTallil B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOro o0ydeHus: yHusepcureta (CJO-LMS). ITopsaok npoBeneHus: paboT B
JUCTaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa IO
y4eOHoIi paboTe U/Uiu IEHTPOM y4eOHO-METOINYECKO paboThlI.

6.2 Meroanueckue yKazaHus AJis1 00y4al0UIUXCSl IO OCBOEHHIO M CHUTITHHBI

6.2.1. CrymeHT C caMoro Hayajga OCBOEHHUS JAUCHUUIUIMHBI JOJDKEH BHHMMATEIIBHO
03HAKOMUTCS ¢ paboyel MporpaMMoil TUCHUIUIHHBIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpaduK BBITIOIHEHUS YY4EOHBIX paldoT,
npexnycmorpeHHbix PIIJ] ¢ yuérom TpeGoBaHU NIpyrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM
ceMecTpe.

6.2.3. [lpu npoBeneHNH 3aHATHH U MPOLEAYp TEKyIIeH M MPOMEKYTOUHOW aTTECTAllUU C
UCTIOIF30BaHUEM WHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30oBaTeIbHON CpeIbl TUCTAHIIMOHHOTO
obOpazoBanus yHuBepcutetra (LMS Mocnonutexa) kKak BO BpeMs KOHTAKTHOW paboThl ¢
npernojiaBaTesieM, Tak W BO BpPEeMs CaMOCTOSTENFHOW pabOThl CTYICHT OJDKEH O0ECIednTh
TEXHUYECKYI0 BO3MOXHOCTh JUCTAHIIMOHHOTO TOJKJIIOUYEHHS K CHCTEMaM JIMCTAaHIIMOHHOIO
oOyuenust. [Ipy OTCYTCTBMHM TakOH BO3MOXKHOCTH OOCYIHTH CHTYallMI0 C IIPENoIaBaTelieM
JTUCITUTUIAHBI.
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6.2.4. CamocrositenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4yeOHBIX 3aHATUd. Llensb
CaMOCTOSITENIbHOW paboOThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIPOCOB, PACCMAaTPUBAEMbIX B
nporecce U3y4eHHs JUCUUTUINHBL.

Buapl BHEay IuTOpHOI CaMOCTOSATEILHON pabOTHI:

- CAMOCTOATEJIBHOE N3Y4YEHUE OT/EIbHBIX TEM AUCHUIUINHBL;

- IOJITOTOBKA K JICKIIHOHHBIM 3aHATHSM;

Jlnst  BBINOJHEHHUS JIIOOOrO BHJA CAaMOCTOSATENBHOM pPabOThI HEOOXOOUMO TPOUTH
CJICAYIOLIHNE ATAIBI:

- OTIpe/IeTICHUE TIETTH CAMOCTOSITEIILHON pabOThI;

- KOHKpETH3alus 03HaBaTebHON 3a/1au;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BEIOOp a/1eKBATHOTO crioco0a eHCTBYS, BEAYIIEro K PELICHUIO 3a/]auy;

- IUIaHUpOBaHUE pPAOOTHI (CaMOCTOATENBHOM WM C MOMOINBIO TPENOAABaTEeNs) HaJ
3aJlaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHS CAMOCTOSITEIHLHONH pPabOThI CAMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl, U KOPPEKTHUPOBKA BHITIOIHEHUS paOOThI;

- pedutekcus;

- IPE3EHTALUS CAaMOCTOSITEIbHON paboThI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!
I[Hﬂ KOHTPOJIA YCIICBACMOCTH U KQ4YC€CTBAa OCBOCHUA JUCHUITIIIMHBI HaCTOﬂHICﬁ HpOFpaMMOﬁ

IPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TEKYIUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).

7.2 lllkana u KpUTEpUHN OLEHMBAHUS Pe3yJIbTATOB 00y4eHHs NIPH
NPOBeICeHUH MMPOMEKYTOYHOM aTTeCcTAlUN

[IIxana oueHNBaHUA Onucanue

BoinonHeHs! Bce BUABI y4eOHOH pabOThI, MPEayCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyJIeHT IEeMOHCTPUPYET COOTBETCTBUE 3HAaHUM, YyMEHHI,
HaBBIKOB TMPHUBEJEHHBIM B TaOMWIaX T[OKa3aTeleil, Oomepupyer
NPUOOPETEHHBIMU 3HAHUSIMHM, YMEHHUSMH, HaBbIKAMHU, IPUMEHSET UX B
CUTyallMsiX TIOBBIIIEHHON cioxHocTtu. [lpu 3ToM Moryt ObITH
JIOMYIIEHbl HE3HAYMTENIbHbIE OIMOKHM, HETOUHOCTH, 3aTPYAHEHUS INPH
AQHAJIMTUYECKUX OINepalysX, NepeHOoCe 3HAHUW M YMEHUN Ha HOBBIE,
HECTaH/IapTHBIE CUTYaLUH.

OT1ian4yHOo

BrimosnHeHs! Bce BBl y4eOHONH pabOThI, MPEIYyCMOTPEHHBIE YUeOHbBIM
mwranoM.  CTyneHT  JeMOHCTPHpPYET  HEMOJHOE,  NpaBUIBHOE
Xoporo COOTBETCTBUE 3HAHUI, YMEHHH, HABBHIKOB MPUBEICHHBIM B TaOIUIaxX
mokaszaTenei, JmOO ecaum TpH  OTOM OBUM  JOMyIIeHBl  2-3
HECYIIECTBEHHBIE OITUOKHU.

BrimosnHeHs! Bce BBl y4eOHONH pabOThI, MPEIYyCMOTPEHHBIE YUeOHbBIM
VY nosnerBopuTenbHO | TIaHOM. CTyAEHT JE€MOHCTPUPYET COOTBETCTBHE 3HAaHUM, B KOTOPOM
OCBEIlIeHAa OCHOBHasl, HanOoJjee BaKHast 4acTh MaTepHaia, HO Py 3TOM
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AonyuicHa oJiHa 3HAYHUTCIIbHAA OIIMOKA WJIK HETOYHOCTb.

He BwimonmHen oauH win Oonee BUAOB  yueOHOW  paboOTHI,
HPEyCMOTPCHHBIX ~ y4eOHbIM IUTaHOM. CTYIeHT JEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHWN, YMEHHH, HABBIKOB IMPHUBEACHHBIM B

TaOIMIAX  [OKa3zaTesied, JONMYyCKAarTCs 3HAYUTENbHbIE  OIIMOKH,
HeynosnersopurensHo . .
MPOSABIIAETCS OTCYTCTBHE 3HAHUI, YMEHUI, HaBBIKOB 110 psIy
[IOKAa3aTeJIe, CTYICHT HUCIBITBIBACT 3HAYMTEIBHBIC 3aTPYJHEHMS IIPU
OIEpUPOBAHUU 3HAHUSAMH M YMEHMSIMHM IIPH UX IIEPEHOCE HAa HOBBIE
CUTYaLlUH.
7.3 OueHouyHbIe CpeCTBa
7.3.1. Texyuuii KOHTPOIIb
HaumenoBanue [IpencraBnenue
Ne OLICHOUHOTO KpaTkas xapakTepucTHKa OLIEHOYHOT'O OLIEHOYHOTO CPEJICTBA B
0C cpelcTBa CpeacTea ®OC
CoBMecTHas JESTEIbHOCTD IpyIHIIbI
00y4JaroIuXxCst U [eAaroruyeckoro
paOoTHHKA oz YIPaBIECHUEM
Mearorndeckoro  paboOTHUKA C  IEIbIO Tema (pobiiema),
1 JlenoBas urpa  |pelieHusl y4yeOHbIX U TNPO(ECCHOHAIBHO - KOHUENLMSA, POJIU U
(an) OpPUEHTHPOBAHHBIX 3a/a4 IIyTEM WIPOBOTO | OKMUIAEMBIM pe3yJIbTar 110
MOJICIIUPOBAHMS  peaibHOW  IpoOIeMHOM K101 urpe
cutyauuu. Ilo3Bosisger oleHUBaTh yMEHUE
QHAIM3UPOBAaTh M pelarb  TUIWYHbBIE
MpoQ)eCCHOHAIIbHBIC 33/1a4H.
KonTtponbHas pabota CPeACTBO TIPOBEPKH  YMEHMI TIPHMEHATS ITprMepBl KOHTPOIBHBIX
2 [OJIyYE€HHbIE 3HAHMs JUIsl pELICHHs 3anad .
(K/P) 3a/IaHMI 110 BapUaHTaM
OTIPEEIEHHOr0 THIIA IO TEME W pa3lieiy
CucremMa CTaHIApPTU3UPOBAHHBIX 3aJaHU,
3 Tect MO3BOJISIIOIIIAS aBTOMAaTU3HUPOBATH [Ipumeps! TeCTOBBIX
(T) MPOLEAYPY W3MEPEHHs YPOBHA 3HAaHUM WU 3alaHui
MEHHU 00y4aromerocs.
[IpencraBieHue CTy1I€HTOM HapabOTaHHOM
. MpesenTaums uH(poOpMaLuu 10 v3a)1aHH0171 TEMaTHKE B TTpmeps! TeM
(ITP) BUJe Habopa claiifioB u CHeua(b(I)eKTOBu, peseHTawHi
MOJITOTOBJIEHHBIX B BBIOpaHHOM
IporpaMMme

7.3.2. IIpomexxyTouHas aTTecTanus

[TpomexxyTouHast arrectanus - (3K3aMEH) MPOBOJUTCS MO OWJIETaM B YCTHOH Qopme.

PernameHT npoBeeHNs aTTECTALIUU:
- BpeMms U1 IOArOTOBKU OTBETa Ha BONpPOCH! He Oosee 40 MUH.;
- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIPOockl He 6osee 10 MuH.
buner cocTouT u3 Tpex TEOPETUUECKUX BOIIPOCOB.

[lepeueHb BOMPOCOB K 3K3aMEHy MpPHUBEAECH B MPUWIOKEHHMH 2 K pabouel mporpamme.




TemaTu4eckui MJIaH TUCHUILIMHBI «MaTepuaioBeaeHne» 10 HANIPABJIEHUIO MOATOTOBKH

22.03.02 «MeTtanayprus»
(bakamaBp)

[Tpunoxxenue 1

Buapl yaeOHO# paboThI, BKIIFOYAs Buapl camocTosTennbHON pabOThI Dopmbl
Paznen o CaMOCTOSITEIILHYIO padoTy CTYJICHTOB aTTecTaluu
% CTYJEHTOB U TPYAOEMKOCTh B Hacax
[&]
=
. 8
5|
g g J | II/C | Jla6. | CPC | KCP | KP | KIT | PIP Ped. K/P C) 3
S|
Bocbmoii cemecTp
1. Beoanas yacthb 8 |1 2 2
Ponv  mamepuanoe 6 mexuuueckom
npoepecce.  Ilpumepvr  mexHuuecKux
npopuieos. Ceazb Mamepuanio8edeHus ¢
opyeumu Haykamu. Omanvl CO30aHUs
Mamepuanos
Ipaxmuueckas paboma «OcobenHoctu |8 |1 2 4 +
u XapaKTePUCTHKU COBpPEMEHHBIX
METAJIJIOB M METAJUTUICCKUX CILIIABOB)
2.Marepuaibl ¢ 0co0bIMHU cBoOiicTBaMu | 8 | 1,2 4 4

Cnnaswi c 0cobo 8bICOKOU
UZHOCOCMOUKOCMbIO, cocmas,
MapKuposka, mepmuyeckas o0opabomka
u obnacmu npumenenus. Hepocaserowue
Xpomucmole U XPOMOHUKeNegble CMATl,
cocmas,  MAapKuposKka, — mepmMuyecKas
obpabomka u obracmu NpPUMEHEHUs.
JKaponpounvie cmanu u cniagwl, npeden
ONIUMeNbHOU npoYHOCMU, npeoein
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noA3y4ecmu.
Ilpakmuueckas paboma
«M3HOCOCTOMKHNE MAaTEPHUAIIBI »
Ilpakmuueckas paboma
«IHCTpyMEHTAJIbHBIE MAaTEPUATIBI»
Ilpakxmuueckas paboma

((MapTeHCI/ITHO'CTapeIOH_[I/Ie CTaJIn»

3. AMop¢dHbBIe MAaTEpHAJIBI.
Kpucrannmuszanus METaJUIOB.
TepMonrHaMuyeckue OCHOBBI (ha30BBIX
npeBpamieHui. KpuBble oOxnaxaeHus,
CTCTIEHb MEPEOXIAKIACHUS, (PAKTOPHI,
BIIMAIOIIME HA MPOLECC KPUCTAIUIN3ALUM,
CBA3b MEXIY CTEIEHbIO
[IEPEOXTIAXKIACHHSI, 4YHMCIOM  LEHTPOB
KPUCTAJUIM3allUd U CKOPOCTBIO poOCTa
KpHCTAJUI0B. BenuunHa 3epHa.

Ilpakmuyeckaa paboma «Amopghnvle

mamepuanbl, ceoticmea, obnacmo
NPUMEHEHUS

4. Marepuaiasl ¢ 3¢dekToM namMATH
¢popmbr (ITID).

Hukenun TuTaH: CBOWCTBa, CTPOEHUE,
IIPUMEHEHNE

IIpakmuueckas paboma «Marepuaisl ¢
s dexkToM namsaTH GopMbI»

5. Asporesnn

Hctopus otkpeiTHs asporens. CBoiicTBa
U cTpykTrypa asporens. Ilpumenenue
aspores

IIpakmuyeckasn paboma «Cmpyxmypa u
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c80lCmEa aspozenetiy

6. BuocoBMecTHHBIE MATEPHAJIbI
buocoBmecTumMoCTh MaTEpUAJIOB.
OCHOBHBIE METAJUNIMYECKHE MAaTepUaIbl
JJIs1 U3TOTOBJICHUA UMIIJIAHTATOB. HoBrie
METaJUIMYECKUE OMOCOBMECTUMBIE
MaTCepHraJibl U TCXHOJOTUH.
Kepamnueckue matepualibl

Ipakmuueckas paboma
«buocoemecmumvie mamepuanvly

7. Crnoco0bI N0JIy4YeHUs
MOHOKPHCTAJLJIOB

OcHoBHBIE  CHIOCOOBI  BBIpAIIMBAHUS
KpUCTAIJIOB M3 Ta3oBod  (a3pl, U3
pactBopa, U3 pacmiasa. MeTojpl,

UCIOJIb3yEMbIE B IIPOU3BO/ICTBE
KPHUCTAJLJIOB. DKCepUMEHTAIbHO
Habo1aeMble (bopMmbl pocra.

JleHIpUTHBINA, SYEUCTBIA W CKEJIETHBIN
pocT KpHUCTaUIOB. Mopdonaorndeckue
0COOEHHOCTH KPHUCTAJJIOB, BBIPAIIEHHBIX
u3 pacmiaBa. JledekTsl B KpucTaiax,
BBIpAllIMBAaEMbIX M3 pacruiaBa. MeTomsl

bpumxmena — Croxbakepa,
Yoxpanbckoro. Poct u npumeHeHue
HUTEBUIHBIX  KPHUCTAJUIOB. Hossie

IMOKOJICHHUA CUHTCTUYCCKUX KPUCTAJIJIOB.

[IpakTnueckoe pabora «CBoiicTBa H
o0nacth IIPUMEHEHHUS
MOHOKPHUCTAJUNINYECKIX MaTepUaIOB)
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8. YMHBbIe MaTepuaJibl

CaMoBOCCTaHABIMBAIOLIUECS
MaTepHallbl. CamocMa3bIBaroIuecs
MaTepUabl. Camoouniaromuecs
matepuansl. [IpoBoasue mnoaMMepsl
(momMMepsI C CcOOCTBEHHOM
IIPOBOJIUMOCTBIO).
MarsuTopeonornyeckue u
3JIEKTPOPEOJIOTHYECKHE AKHUJIKOCTH.
DNEeKTPOXPOMHBIE MaTEpUAIIBI. «Y MHBIE»
rujporeiad. MarHuTOCTPUKLMOHHBIE U
AJIEKTPOCTPUKIMOHHBIC MATEPHATIBI .

6,7

Ilpaxmuueckoe paboma
«Xapakmepucmuxa VMHBIX
mMamepuanoe»

9. MarHuTHbI€ MaTepHuaJibl

MarsuToMsArKAe CIUIaBbl: TEXHUYECKU
YUCTOE KEJIE30; DJIEKTPOTEXHHUUYECKass
CTaJlb  HEJIETUPOBAHHAs; KPEMHHUCTas
JJIEKTPOTEXHUYECKAsT CTallb; CILIABbl C
MTOBBIIICHHBIM ITOCTOSTHCTBOM
MarHuTHOMN IIPOHULIAEMOCTH.
MarHuToTBEPABIE CILUIABBL.

Ilpakmuyeckaa paboma «Macnumnule
Mamepuaibly

7,8

10. KoMno3u1nmoHHbIE MATEPHATBI
Knaccudukanus KOMIIO3UIIMOHHBIX
MaTepUaIoB. Kommnosutsl c
METaJUTHYeCKOM MAaTpHUILIEN.
JlucnepCHOYIIPOYHEHHBIE
KOMIIO3UIIMOHHEIE MaTepUAJIbI.
BomokHmcTeie KOMITIO3UITMOHHEIC
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MaTepHaIbL. ITopomkoBsie
KOMITO3ULIUOHHBIE MaTepuabl
(xepmetbl). KoMno3uTsl ¢ mojuMepHOH
Marpuiieii. KoMno3utsl ¢ kepaMu4ecKkou
U CTEKJSIHHOW Matpuueu. [Ipumenenue

KOMIIO3UIIMOHHBIX MaTepHaoB B
aBTOMOOMJIECTPOCHHUHU.
Ipaxmuueckas paboma

((KOMI’ZOZ?ML[MOHHE)Z@ mamepualiibl KdK
3ameHumenu mpaduuuongzx mema’iinoe)

Koumponvnas paboma
«Komnosuyuonnvie mamepuanvly

11.HanomaTepHaJibl.

Hano u apyrue nucnepcHsle MaTepHasibl.
OcobeHHOCTH CTPYKTYphl U (pH3HKO-
XMMHUYECKHX CBOWCTB HAHOMATEpHUaJOB.
VYrueponssie u KapOuIHbIE
HAHOYACTHUIIBl U MaTepUaibl: QyaepeHbl
(cuHTE3, CTpyKTypa M  CBOIICTBa),
yIJIepoIHbIe HaHOTPYOKH
(kmaccuuKanmsi, CTPYKTypa, METOMbI
nonyyenus. CuHTe3 M CBOWCTBa
HAaHOKOMMO3UTOB. (OCHOBHBIE METOBI
MOJTyYeHHUS HaHOMAaTepHaJIoB:
MTOPOIITKOBAS TEXHOJIOTHS,
KOHTpOJIMpyeMasi KpUCTAUTU3alus U3
aMOp(HOTO COCTOSIHWSI, WHTCHCHUBHAs
TUTACTHYECKas negopmanus u
TEXHOJIOTHUS HaHECEHUS TUICHOK.
OcHoBHbIE obsactu MIPUMEHEHHUS
HaHOMaTEPHAJIOB.

Ilpakmuyeckaa paboma «llpumenenue
HAHOMEXHON02UU O/l NOJYYeHUs. HOBbIX
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KOHCMPYKYUOHHBIX Mamepuaios)

CDopMa arrecraguu

Bcero yacoB mo 1ucunInHe

36

36

72




[Tpunoxenue 2

OOHJOUEHOYHbBIX CPEJACTBIO JUCHUIIJIMHE
«DYHKIHOHAJIbHbIE MAaTePUAJIbI»
HanpaBneHHe IHOAIrOTOBKH
22.03.01MarepuaJjioBeieHrE U TEXHOJIOTMHA MATEPHAJIOB

O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
IlepcrniekTHBHBbIE MATEPHAJIBI U TEXHOJIOTHH

BapuaHT 3k3aMeHAIIMOHHOTO OWJIeTa

MHUHHUCTEPCTBO OBPA30OBAHMS 1 HAYKU POCCUMCKOI ®ENEPALIAN
®EJIEPAJIBHOE F'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHUH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

@akynpTeT «MammHOCTpoeHNE», Kadenpa «MarepuaaoBeieHHE

JucnummHa «PyHKIIMOHATBHBIE MaTEPHAIbDy

Ob6pa3oBarenpHas nporpamma 22.03.01 «MartepranoBegeHNE U TEXHOJIOTHHA MaTEPHATIOB)
Kypc 4, cemectp 8

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OcHOBHbIE HallpaBJIEHUs Pa3BUTUSI HAHOTEXHOJIOTHH.

2. OxapakTepu3syiite npsMoe U 00paTHOE MapTEHCUTHBIE ITPEBpAILlEHHs], yUaCTBYIOIINE B Ipoliecce
IPOSIBJIEHUS MaTepuasoB ¢ appexroM namsatu popmsl (JI1D).

3. Pactingposare mapky Metamnonpoaykiuu: 110I'13J1 u nate ee xapakTepucTuKy (Ha3BaHHe,
Ha3Ha4Y€HUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYPbI M TEXHOJIOTHH).

VYr1BepxkneHo Ha 3acenanuu kadeapsl «19» mas 2023 1., nporokos Nel0.

3aB. xadenpoit B.B. OBunHHHKOB/

IMepeyeHs BONPOCOB HA IK3aMeH

l. Kakne TexXHOJIOrMM Ha3bIBAalOT HAHOTEXHOJIOTMAMH? B KakoM pa3MepHOM HHTepBaje
HanOoJiee SPKO TPOSIBISAIOTCS cHenuduyeckre CBOMCTBA HAHOOOBEKTOB? YeM 3aHMMAIOTCS
HAaHOHAyKa, HAHOTEXHOJIOTMH, HAaHOUHXKeHepus?

2. OcHOBHBIE HalPaBJIECHUS Pa3BUTHS HAHOTEXHOJIOTHH.

3. Ponb HaHOTEXHOJIOTMM B aBUAKOCMHYECKOW, aBTOMOOWJIBHOW M MAalIMHOCTPOUTEIHHOMN
oTpacsx.

4. Oxapakrepusyite QyuiepeHbl 1 HAHOTPYOKH, 00IaCTH X TPUMEHEHUS.

5. IlpuBenute mnpuMepsl HAaHOMATEpHAJIOB, CIIOCOOHBIX M3MEHSATh CBOM CBOICTBa B
3aBHCHMOCTH OT BHEIIHUX (PaKTOPOB.

6. HanocepeOpo, okcua IIMHKA, CEPIIEHTHH, TUOKCHUJ KpPEeMHHs, anMazouia. VX cBoiicTBa u
o0yacTu MpUMEHEHHUS.
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7. CriocoObl TMoJydeHHs] HaHOYACTHUI[ M3MENIbYCHHEM MaKpooOpasla, KOHJICHCAMOHHBIMU

METOJIaMH.
8.0mummuTe MeToJ MOJMYy4YeHHS YIJIEPOAHBIX (yJJIepeHOB M HAHOTPYOOK 3IIEKTPOAYTOBBIM
pacnbuIeHHEM rpaduTa, Ia3epHBIM HCIApeHNUEM rpaduTa, U3 TapoB CMECH YTIIEBOIOPOIOB

9. OxapakrepusyiiTe Takue MOHATHA, KaK MEXaHOCUHTE3 U HaHO(paOpuKa.

10. CriocoObl mOTyYeHHs HaHOMOPOWIKOB. [IpuMeHeHrne HaHOMOPOIIKOB B METAJUTYPIUU H
MaIInHOCTPOCHHH.

11. Oxapakrepu3yiTe IUIa3MEHHBIC TEXHOJIOTHH B METAJUIyPTUYECKOM HPOHU3BOJICTBE
MOPOLIKOBBIX HAHOMATEPHAJIOB (METAJUIOB, CIUIABOB M coelMHEHMH). [I[piMeHeHe HaHOTIOPOIIKOB,
HOJTYYEHHBIX I10 IUTa3MEHHOM TEeXHOIOTHH.

12. MeramiokepaMu4yeckue  M3ACTUS WM WHCTPYMEHTHl  HOBOTO  IOKOJEHHUSA  C
HAHOKPUCTAUTMYECKUMH JIEMEHTaMH CYOCTPYKTYPHL.

13. UnxenepHoe, BU3yalln3alliOHHOE, BBIYUCIUTEIBHOE MOICTTHPOBAHNE HAHOOOBEKTOB.

14. Kakue Marepuaibpl Ha3bIBAIOT KOMIO3UTHBIMH? VX CBONCTBa, METOJbl IMOJYYEHUS U
00J1aCTH IPUMEHEHMUSL.

15. BosnokHuCTBIE KOMIO3UTHBIE MaTepHabl HAa METAUIMYECKOW OCHOBE (QJIFOMUHUH,
MarHuii, TATaH, HUKeJb, ME/Ib U UX CIUIABBI).

16. [ucriepcHO-ynmpOYHEHHbIE KOMITO3UTHBIE MaTepuaibl. OCHOBBI, YHPOYHSIONINE (a3bl.
JucnepcHo-ynpoyHeHHble KOMITO3UThl Ha ocHoBe amomuHus (CAII). JlucnepcHo-ynpoyHeHHbIE
KOMITO3UTBI HA HUKEJIEBOW OCHOBE.

17. OOmas xapakTepucTUKa U KJIaCCU(HUKAIM CIOUCTHIX KOMIIO3MTHBIX MaTepUaloB Ha
METAJIJINYECKON OCHOBE 110 Ha3HAYEHMUIO.

18. [Tonu- 1 OuMeTaIBL.

19. Metonbl oTyYeHHsI CIIOMCTHIX KOMITO3UTHBIX MaTepPHaIOB HA METAITTMYECKON OCHOBE.

20. O61acTy NIPUMEHEHHUS CIIOMCTBIX KOMIIO3UTHBIX MaT€pHajIoB Ha METAJUTMUECKOW OCHOBE.

21. ApMupoBaHHBIE KBa3UMOHOJIUTHBIE CTaIH. VX TIOTy4YeHne u CBOMCTBa.

22. Pa3HOBUIHOCTU MaTpHIbl MU apMUPYIOLIEr0 MaTepualla B KOMIIO3UTHBIX MaTepuaiax c
HEMeTaJUIMYecKol  ocHOBOM.  OOmiass  kimaccupuKkanuss  KOMIIO3UTHBIX — MaTepualoB
HEMETAJIIMYECKON OCHOBOM I10 TUILY YIIPOYHUTEIIS.

23. CTEeKJIIOBOJOKHUTHI HEOPUEHTHPOBAHHBIE W OPHUEHTUPOBAHHBIE, WX TOJIYYCHHE U
CBOMCTBA.

24. KapOoBOMOKHUTHI (YIJIEIUIACTBI), WX TMOJNydeHHWE U CBOWCTBA. KapOOBOIOKHHTHI C
YIJIEPOJIHOM MaTpHULEH, UX MTOIYyYEHUE U CBOMCTBA.

25. BOpOBOJIOKHHTHI, MX TIOJTYYEHUE U CBOMCTBA.

26. OpraHoBOJIOKHHUTHI, UX MOJyYEHHE U CBOICTBA.

27. DxoHommueckass d3(PPEKTHBHOCTb TPHUMEHEHHS KOMITO3HIIMOHHBIX MAaTepHajioB B
HapOJHOM XO3SIICTBE.

28. Kakue CKOpoCTH OXJaKIACHUS HEOOXOIUMBI i (POpMUPOBAaHUS aMOPPHON CTPYKTYPHI
METAJIJIOB U CIUIaBOB?

29. CTpyKTypa ¥ CBOICTBa aMOP(HBIX METAJJIOB U CIJIABOB.

30. JlanpHuid U OMVMOKHUN TIOPSAIOK PACTOJIOKEHHUS aTOMOB. TemmepaTypHBI WHTEpBal Cy-
IIeCTBOBAHUS aMOP(HOI CTPYKTYpHI.

31. OnummTe OCHOBHBIE METONBI IMOJNYyYEHHsI HENpPEpHIBHOW aMOp(HON JEHTHI W TOHKOU
aMOp(HOI MPOBOJIOKU METAJJIOB U CIJIABOB.

32. NoHHO-TIIIa3MEHHOE PacIbUIeHHEe, KaK METO/I MOTyYeHHUS aMOPPHBIX CTPYKTYP.

33. Hanoxxenue cnoeB u3 napoodpasHoil (as3el, Kak METOJ] MOIyYeHUS] aMOP(HBIX CTPYKTYD.
(TIK-4)

34. OxapakTepu3yiite 6apbepHble CBOWCTBA aMOP(HBIX MaTEPUATIOB.

35. OxapaxrepusyiiTe aMOpQHBIE MaTepUabl, KAK MarHUTHBIC TOJIOBKM ISl 3alMCH WH-
dopmanuu.

o
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36. Oxapaktepusyiite amopdHbIE MaTepuallbl, KaKk JaT4UKHU, CEHCOPHBbIE YCTpPOICTBa,
MasiorabapuTHbIe TPaHC(HOPMATOPHI.

37. Amop(dHbIE MeTaJUTMYECKHE CIUIaBbl, KaK 3allOMHUHAIONIAs Cpela CO CBEPXBBICOKOH
MH(OPMALMOHHOHN TIOTHOCTBIO.

38. AmopdHnas cranb, ee CBOHCTBA.

39. Ucnonb3oBaHue BOIb(GPaMOBOTO aMOP(HOTO CIUIaBa B BOOPY KCHHH.

40. OxapakTepusyiiTe HaHOaMOP(HHBIEMOHOATOMHBIE METAJLITBI.

41. Vcnonp3oBaHUE aMOPPHBIX M HAHOKPUCTAJUIMYECKUX CIUIABOB B KayeCTBE SKPAaHOB
MAarHUTHBIX IOJIEH TPOMBIIUIEHHON YaCTOTHI.

42. Ucnionb3oBaHue KOMIIO3UTa C HAMOJIHHUTENEM U3 aMOP(HOr0 U HAaHOKPHUCTAJUIMYECKOTO
CIJIaBa B KAUECTBE IKPAHOB JICKTPOMArHUTHBIX TOJIEH.

43. AkTUBHUpOBaHHAas Maiika aMOpP(HBIMHU TTPUTIOSIMHU.

44, CymHOCTb U XapaKTepuCcTUKa MaTepuaioB ¢ dpdexkrom namsata Gopmsl (D11D).

45. OxapakTepusyiite mpsiMoe U OOpaTHOE MAapTEHCUTHBIC MPEBPAIICHUS, YYaCTBYIOIINE B
nporiecce MpOosBICHHS MaTepruasioB ¢ dpdextoM namstu popmsl (D11D).

46. OxapakTepu3yiuTe CBEpXyNnpyrocTh.

47. Tlepeuncnure MaTepuaisl, odnanaromue 3ddexrom mamsata Gopmer (JI1D).

48. CnocoObl MOJTy4YeHUs CIUIaBOB (M3JIENHiI) HAa OCHOBE HHMKENIMJA TUTaHA W O0JIACTH UX
MPUMCHCHHS.

49. BeicokoTemnepaTypHble MaTepuaibl. JKapoCTOUKOCTh U KapOIpPOYHOCTD

50. MarsuToTBepple U MarHUTOMsTKHE Marepuaibl. KospuurtuBHas cuna. @akTopbl, BiH-
A0IIIME HA MAaTHUTHBIE CBOMCTBA MaTEpUajIOB

51. MaprencutHo-craperomue craiu. Cocras, TEXHOJIOTHs, CBOICTBA

52. PacmmdpoBats mapky Metammonponykuuu: 110I'13J1 u nate ee XapaKTEepHUCTUKY
(Ha3BaHUe, Ha3HAYECHUE, CBOMCTBA, OCOOCHHOCTH CTPYKTYPHI H TEXHOJIOTHH)

IIpumepsl 3aqaHui 111 KOHTPOJIBLHONH PadoThI

0 ITUCUMIUIMHE« DYHKIIMOHATIBHBIE MATEPUAIIbD)
(HaI/IMeHOBaHI/IC Z[I/ICHPIHHHHLI)
- OLIEHKa «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIIM CTYJEHT BBINOJIHUI BCE MPEJIOKECHHbIE
3a/IaHMs ¥ HE JIOMYCTHJI CYIIECTBEHHBIX OMMUOOK;
- OLIEHKA «XOpOIIO» BBICTABIISIETCS CTYIEHTY, €CIM CTYJIEHT BBIIOJHUI BCE MPEAJIOKEHHBIC
3a/IaHlH, HO JOMYCTHI 1-2 CyIIeCTBEHHBIE OITHOKY;
- OLIEHKA «YJOBJIETBOPUTEIBHOY, €CIIH CTYJAEHT HE BBIMOJIHUI MOJHOCTHIO OJTHO 33/1aHUE;
- OLIEHKA «HEYJOBJIETBOPUTEIHLHO» €CITU CTYJICHT HE BBITIOJHUI MTOJIHOCTHIO JIBA 3a/I1aHHUS.

Tema «KoMno3nIIMOHHBIE MaTEPUAIIBD)
IIpumepsl 3ananuit
3amanue Ne 1
1. B uem npeumyiiectBo o0breMHOapMupoBaHHbIX KM nepen cioncteiMu?
2. Yro Ha3siBatoT npenperamu? Kakue neraau aBToMoOMIs (TpakTopa) U KaKUM 00pazom
M3TOTABJIMBAIOT U3 MPENPETOB?
3.YTo Ha3bIBAIOT YAEIBHOM MPOYHOCTHIO? Y KaKOro MaTepuasia 3TOT I10Ka3aTelb BBILIE: Y CTaJIN
WIH y CTEKJIOIUIACTUKA U TIouemMy?
4. Kakue maTepuabl Ha3pIBalOT yIJIEIIIACTUKaAMU?
3amanue Ne 2
1. Kak paznugaror KM no tuny Hanonaurensa? HazoBute ocHOBHbIE cXeMbl apmupoBaHus KM.
Kaxkas cxema apmupoBanus npujgaer KM aHM30Tponuto cBOWCTB?
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2. Jlaiite cxemaTHueckoe nzobpaxkeHue Tpexcioinoro KM, ykaxxute ero OCHOBHbIE KOMITOHEHTBI
¥ MaTepual, puMeHsemble 1ig HuX. CBoiicTBa Tpexcinoliubii KM 1 Bo3MokHast 001acTh
IIPUMEHEHHUS.
3. Kakoit KM cuuTaeTcsi H30TpOITHBIM U TIOYEMY: C OJTHOOCHBIM MU 00BEMHBIM apMHPOBAHUEM?
4. Kak BiIHs€T Ha IPOYHOCTH BOJIOKHHUCTBIX IJIACTUKOB KOJIMYECTBO HAIIOJIHUTENS?

3amanue Ne 3
1. Kakue marepuansl Ha3pIBalOT KoMito3utaMu? Kiaccudukanmst KOMIIO3UTOB MO TUIY MaTpPHUIIbI U
10 TUILY HaIlOJHUTEIIA.
2. Yro Ha3bIBAIOT y/AEIbHOU IPOYHOCTHIO U yJIENbHOMN XKeCTKOCThI0? [loueMy 3TH nokazarenu y
YIJICIJIACTUKA BBILIE, YEM Y CTAJIH?
3. Kak paznuuaroT KOMIIO3UTHI 110 cxeme apmupoBanusa? Kakas cxema apmuposanus npugaer KM
QHU30TPOIHUIO CBOMCTB?
4. OnumuTe MaKpoCTpyKTypy (HapucoBath cxeMy) U cBoiictBa KM Turia «CoHABUY.

JenoBasi urpa Nel

Mo AUCHUIUIUHE « DYHKIIMOHAIBHBIE MaTEPUATTBD»
(HaMMEHOBaHHUE JMCLMIUTIHEIL)

1 Tema (mpo6saeMa) V3HOCOCTOMKHE CTAMM. .. .uveennreenneenneennneenneannns
2 KoHnenuus Urpbi:pa3padoTaTs peKOMEHIAINH 110 TEXHOJIOTUU TEPMUUYECKON 00pabOTKH CTaIu
110I"13J1 qy1st mosry4eHwust 3aJaHHBIX CBOMCTB: BBICOKOW M3HOCOCTOMKOCTH. [Ipoananu3upoBath
MpeBpalleHHs], IPOUCXOSAIINE MIPH MPOBEICHUU TepMUUECKOi 00paboTKu
3 Poau:
- Ha4aJIbHUK 11€Xa TePMUYECKON 00paboTKHu;
- TEXHOJIOT 110 TEPMUYECKON 00paboTKe;
4 Oxxuaaemblii (e) pe3yJbTat (bI) J€1aeTCs 3aKIFOUYEHUE O IPUEMKE JI€TaIN C TEXHUYECKUM
000CHOBaHMEM MPUHATOTO PEIICHHS IO BEIOOPY PEKUMOB TEPMUIECKOH 00pabOTKH.

- OIIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJIEHTY, €CIIU CTYACHT 0€3 OIIMOOK OMpeesieT PeKUMBI
TepMuueckoit 0o6padotku cranu 110I'13J1, mpaBunpHO enaeT 3akitoueHUE O Ka4ecTBe JeTallu
MOCJIe MMPOBEACHHON TepMUYECKON 00paboTKe;

- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYACHTY, €CIIH CTYACHT HEMPAaBUILHO BEIOMPAET PEKUMBI
TepMUYECKON 00pabOTKH, HE MOXKET OMHUCATh IPEBPAILIEHHUS, TPOUCXOSIINE B CTAJIUA IIPU HATPEBE
U OXJIQXK/ICHUH

JenoBasi urpa Ne 2
o JUCHUIIJINHEC «CDYHKIII/IOHZU'IBHI)IG MaTcpuabl»

1 Tema (mpodJiema): BpicokoTemmiepaTypHble MaTEpHUabI. ..

2 Konnenuus urpsi: Ha 3aBoj1 MOCTYNWIM JETalM BBIIIEAIIETO U3 CTPOS Ta30TypOUHHOTO
JIBUTATENs: pabouas JonaTka TypOHHbI, TpyOa TeIT000MEHHHKA, IeTallb KOpIyca TypOUHEI.
Heobxoammo ycTaHOBUTH MPUYMHY BBIXOJIa arperara u3 CTPosi, IJIsl BRITTOJIHEHHSI ITOCTABIICHHON
3a/1a4ll PEKOMEHIYETCS HCCIEI0BATh MUKPOCTPYKTYPY, BBISIBUTH MUKPOJAC(PEKTHI.

3 Poun:

- ... HadanpHUK [[3J] MammHoOCTpONTENHHOTO 3aBOJIA;

- ...MHXXEHEpbI-UCCIIeI0BaTENH;

4 Oxxunaaemblii (e) pe3yJbTat (bI) J€1aeTCs 3aKII0YEHUE O MPUYMHAX BBIX0JIa arperaTa u3 CTpost
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- OIICHKA «324TEHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYJEHT 0€3 OIMOOK OMUCHIBACT
MHUKPOJE(HEKTHI;

- OIICHKA «HE 3aYTCHO» BBICTABJISICTCS CTYJICHTY, €CJIH CTYICHT JOMyCKAeT rpyOble OITMOKH MPHU
YCTaHOBJICHHH MTPUYHH BBIXOJIa arperara u3 CTposl.

OO0pa3ubl BONpocoB U3 (poH/1a TECTOBBIX 3aJaHMU I

Tema: «3HOCOCTOIIKHE MaTepUAJIbI»

3amanue Ne 1

1. Hudpsr B MapkupoBke matepuaia Al'-1500 yka3pIBaroT:

a) MpeJien MPOYHOCTh; 0) JaBlICHUE MPECCOBAHMUS; B) yIAPHYIO BSI3KOCTb.
2. Haknen 3akanennoit ctanmu 110I'13J1 oGecrieunBaeT TBEpAOCTh:

a) HB 600; 6) HB 200; 8) HRC 60.

3. I3HOCOCTOHKOCTh 00EeCTICUNBACT:

a) BBICOKAs TIACTUYHOCTH; 0) BHICOKASI TBEPIOCTH; B) HU3Kasl TBEPIOCTD.

3amanue No 2

1. I3HOCOCTOMKOCTH 0OECIICUNBACT:

a) BBICOKMH K03((HUIMEeHT TpeHus; 0) BRICOKask yaapHasi BSI3KOCTb; B) HU3KUH KOX(PPUIIMEHT
TpPEeHHUS

2. Xummnueckuit coctaB ctanu IX 15:

a) 1%C, 1,5%Cr; 6) 1%C, 15%Cr; B) 0,1%C, 15% Cr.

3. I'padut AT'-1500 paGotocriocoOeH pu Harpy3Ke:

a) no 10MIIa; 6) no SMlIla; B) no 2Ml]a.

3aganue Ne 3

1. U3HOCOCTOMKOCTh 00€ECIIEUNBAET:

a) BBICOKAs TBEPAOCTh; 0) BICOKAs IUIACTHYHOCTD; B) BBICOKUNA KOI(P(PUIIUCHT TPEHUSI.

2. byksa «I11» B mapkupoBke ctanu [IIX15 yka3biBaet:

a) [IUTAKOBBIN TeperuiaB; 0) MAPUKOMOIIIUITHUKOBAS CTallb; B) CTaNb JIsl U3TOTOBIICHUS IIIAPHUPOB.
3. I'padput AT'-1500 paGoTocrocoOEH Mpu CKOPOCTSIX CKOJBKEHUS:

a) o 25m/cex; 6) mo 100 m/cek; B) 1o 50 m/cek.

Tema: « KoMno3nuMoOHHbIE MATePHAJIBI»

3amganue Nel

1. Inamerp HanomHutenst KM He npeBbliiaeT

a) 10 mxm; 0) 100MkMm; B) 1MM

2. Kakumu crienuaibHbIMU CBOMCTBaMU 00J1a/1a0T AucnepcHoynpouHeHHble KM Ha
MeTaJIN4eCKON OCHOBE?

a) N3HOCOCTOMKOCTBIO; 0) BEICOKOM MPOYHOCTHIO; B) KAPOIPOYHOCTHIO

3. VI3 TBEepHBIX CIJIABOB U3TOTABIUBAIOT

a) JIeTajal aHTU(PPUKIIMOHHOTO Ha3HaYeHUs; 0) AeTanu GPUKIIMOHHOTO Ha3HAUYEHUs; B)
MeTa1000padaTbIBalOIINil HHCTPYMEHT

3ananue Ne2

1. Kakue BemiecTBa 0OBIYHO UCIIONB3YIOT B KauecTBe Marpuisl KM?

a) MPOYHbIe; 0) TUTACTUYHBIC; B) )KECTKHE

2. Pabouas Temmeparypa CUTaIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu kakoii niuHe quckpeTHoro BojokHa KM Ha ero ocHoBe MMeeT MPOYHOCTh, OJIU3KYIO K
npouyHoctyd KM ¢ HenpepbIBHBIM BOJIOKHOM?

a) li=lkp; 6) li>2lkp; B) li>5lxp



25

3aganue Ne3

1. Kakue BelecTBa UCMONb3YIOT B KAY€CTBE HAIOJHUTEA?

a) MpoYHbIe; 0) TUTACTUYHBIC; B) BA3KHE

2. Kakyro MaTpuily UMEIOT CUTAILIIbI?

a) METAJUTMYECKYI0; 0) CTEKIISTHHYIO; B) YIIIEPOIHYIO

3. Yo Takoe lkp?

a) MUHUMAJIbHAs JUIMHA IUCKPETHOTO BOJIOKHA, PU KOTOPOU MaKCUMAaJIbHOE 3HAUEHUE €r0
HaNPSOKEHUS paBHO HANPSKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKkcUMallbHas JUIMHA JUCKPETHOTO
BOJIOKHA, PY KOTOPOU MAaKCUMAaJIbHOE 3HAYEHUE €r0 HANPSLKEHUsI pAaBHO HANPSKEHUIO B
HENPEPHIBHOM BOJIOKHE; B) JUIMHA JUCKPETHOTO BOJIOKHA, IPU KOTOPOI MakCHMajibHOE 3HAYCHHE
€ro HaNpsHKEHHS PaBHO HAIPSKEHUIO B HETIPEPHIBHOM BOJIOKHE

IIpumepsnl TeM npe3eHTANMI

1. OcobeHHOCTH U XapaKTEPUCTUKU COBPEMEHHBIX METAJUIOB 1 METAJUTMYECKUX CIIABOB.
Mertaisl U criiaBbl ¢ 0COOBIMU CBOCTBaMHU.
N3HOCOCTOMKHE MaTeprabl
BricokoTeMnepaTypHble MaTepUalIbl
CnnaBsl ¢ 3aJaHHBIMU (PU3UYECKUMU CBOMCTBaAMU
AmopdHble MaTepuabl, CBOICTBa, 06J1aCTh TPUMEHEHHS
Marepuansi ¢ 3pdhexrom namsaTa GopMel
CaoiicTBa u 00J1aCTh IPUMEHEHHUSI MOHOKPHCTAIIIMUECKUX MaTepHaioB
Hcnonp30BaHne KOMIIO3UIIMOHHBIX MATEPUAIIOB KaK 3aMEHUTENEH TPAaAULIMOHHBIX METAJIIOB
10 [TprMeHeHre HAHOTEXHOJIOT U JJIs TOJTy4YE€HUS! HOBBIX KOHCTPYKIIMOHHBIX MaTepHaloB
11. HanpaBnenust MoauQuKanuy H3BECTHBIX MaTepPHAaJIOB

CoNoORWN



