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IIporpamma aucruiuimHbl «MaTepuajioBegeHue (BKJI. HAHOMATEPHAJIbI: I0JIy4eHHe U CBOii-
c¢TBa)» cocraBiieHa B cOOTBeTCTBUH ¢ TpeboBanusMu OI'OC BO u yueOHBIM IUIAHOM IO HAIIPaBJIEHUIO
15.03.01 «MammuHOCTpOeHH ) T10 PO IITIO NOArOTOBKH «O60py10BaHue M TEXHOJIOTUSI CBAPOYHOI0
NPOU3BOACTBAY.
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1. Ileau ocBOEHUs TUCIUTLIMHBI
K 0CHOBHBIM LeJIIM OCBOCHHS AUCUUILIHHBL « MaTepuaioBeienne (BKJI. HAHOMATEPUAJIBI: MO-

JIy4eHHe U CBOICTBA)» CIIEyeT OTHECTH:
- IOJI'OTOBKA CTY/ACHTA K JICATCILHOCTH B COOTBETCTBHHU C KBATH(DUKAIIMOHHON XapaKTEPUCTUKOM 11O
HaIpPaBJICHUIO;
- TIO3HAHKUE TIPUPOJIBI U CBOWCTB MATEPUANIOB, a TAKXKE METOJIOB UX YIPOYHECHHUS AJisi Hanboee dhdek-
TUBHOTO UCIIOJIb30BaHUS B TEXHUKE.

K ocHOBHBIM 3a1a4aM OCBOCHUS IUCIUIUIMHBI «MaTepuaioBenenue (BKJI. HAHOMATEPHAJIBI:
MoJIy4eHHe U CBOWCTBA)» CIICYeT OTHECTH:

- U3y4YCHUE OCHOBHBIX MOHSITHUH, TCPMHUHOB U ONpPECIICHUI B 00JIaCTH KOHCTPYKUIUOHHBIX, WH-
CTPYMEHTAIILHBIX U ()YHKIIMOHATIBHBIX MAaTepUAIIOB (MApKUPOBKA, CTPYKTYpa, CBOHCTBA);

- U3yY€HHE COCTaBa, CTPYKTYPHI U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETAIUTMYCCKUX

MaTepHalioB, B TOM YMCJIC HAHOMATEPHAJIOB;

- OCBOCHHE OCHOB TEPMUUYECKOM, XUMUKO-TEPMUYECKON U TEPMOMEXAHNUYECKOU 00pabOTKH;

- OCBOCHHUE BHJIOB Pa3yIpPOUHSIONICH U yNPOUYHSIOIMEH 00pabOTKU (OTKUT, HOpMaJIU3aus, 3a-
KaJiKa, OTITYCK, IEMEHTALUS U JIp.);

- U3y4eHUe (PU3NIECKOI CYIIHOCTH SIBJICHUH, MPOUCXOASIINX B MATCpUATIaX B YCIOBUSAX MPOU3-
BOJICTBA M IKCILTyaTalllu;

- OCBOCHHUE OCHOBHBIX CBSI3eH MEXIY CTPOCHHEM MaTEepPHaJiOB M UX CBOHCTBaMHU (TBEPAOCTHIO,
MPOYHOCTBIO, H3HOCOCTOMKOCTBIO, INIACTUYHOCTBIO U JIp.);

- U3y4eHHEe 00JaCTH MPUMEHEHHS Pa3IMYHBIX COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIC HAHOMa-
TEPUAJIOB JJISl U3TOTOBIICHUS MPOAYKIHH

2. Mecto qucuunauHbl B cTpykType OOII 6akanaBpuara
Jucuumnnnaa «MaTtepuaioBeaenne (BKJI. HAHOMATePHAJIbI: MOJy4YeHHE W CBOICTBA)» OTHO-
CHUTCSI K YMCITy TPO(EeCCHOHAIBHBIX YUEOHBIX JUCHUILINH 00s3arenbHol yacTu (biok 1) ocHoBHO# 06pa-
30BaTeJIbHON MPOrpaMMBbl OakaiaBpuaTta.

Jucnumna «MaTepuajioBeaeHue (BKJI. HAHOMATEPHAJbI: TOJy4YeHHe H CBOHCTBA)» B3aNMO-
CBsI3aHa JIOTMYECKH U COJIeP’KaTeIbHO-METOANYECKH CO CIEAYIOIIMMHU JUCHUIUIMHAMHM U MPaKTHUKaMU
OOII:

B uacmu, popmupyemoti yuacmuuxamu obpazosamenvrwix omuouenutl (b.1.2)

- TexHonorust 1 060pyJOBaHUE CBAPKU IIaBJICHUEM,

- TexHomnorust 1 000py/10BaHNE KOHTAaKTHON CBapKu

- [Talika MeTanioB U CBapKa IjIacTMacc

3. IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI N0 HCHMIIJIMHE (MO1Y.110), COOTHECEH-

Hble C IVIAHUPYEMBbIMHU pe3yJIbTATAMHU 0CBOEHHs 00pPa30BaTe/IbHOI IPOrpaMMBbl.

B pesynbpTare 0cBOEHUS AUCHUILTUHBI (MOAYII) y 00ydaromuxcs GOpMUPYIOTCS CIEAYIOIINE KOM-
METEHIMH U TOJKHBI OBITh IOCTUTHYTHI CIEYIOIINE Pe3yIbTaThl 00yueHHs Kak 3Tar (OpMUPOBAHUS CO-
OTBETCTBYIOLIUX KOMNEMEHYUl.

B pesynbTare ocBoeHust o6pazo-
BaTeJIbHON IPOrpaMMBbl 00ydaro-
IIMHACS IOJDKEH 00J1a/1aTh

Kon xom-
METSHITNH

[lepeuens mIaHUPYEMBIX PE3yJILTATOB 00yUe-
HUS 110 TUCIMITIIMHE

OIIK-7 | Crocoben mnpumenars coBpe- | OIIK-7.1. CnocoGeH mpoBecTH CpaBHUTENbHBIN
MEHHBIE SKOJIOTHYHBIE W 0€3- | aHaJIU3 COBPEMEHHBIX METOJ0B 00paOOTKH W3-
OMacHble METOJbl pAIOHANIb- | ICIHA C TOYKH 3PEHUS NMPUMEHEHHS MajlooT-
HOTO HCIOJIBb30BaHMS CHIPHEBBIX | XOAHBIX, YHEPrOCOEPETAIONINX U 3KOJIOTHIECKH
YHUCTHIX MAIIMHOCTPOUTENBHBIX TEXHOJOTHH,




U DHEPreTUYECKHX PECypcoB B | 00ECIIEUMBAIONINX OE30MAaCHOCTh JKU3HEAEs-
MaIIMHOCTPOECHUHU TEIbHOCTH JIOACH U UX 3aLIUTY OT BO3MOKHBIX
MOCJIEICTBUM aBapHii, KaTacTpo( U CTUXUITHBIX
OencTBUi

NOIIK-7.2. Ymeer pazpaboTaTh TEXHOIOTHYE-
CKYIO CXeMy TEXHOJIOTHYECKOTO Tporiecca, odecre-
YUBAIOLIET0 PAlIOHATBHOE HCIIOIb30BaHHUE CHIPbE-
BBIX, DHEPIeTHYCCKUX U APYTHX BHUIOB PECYPCOB

3. CTpyKkTypa M cojiep:KaHne TUCIUTIHHbI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI COCTABIISICT 4 3a4eTHBIC €IUHUIIBL, T.€. 144 akageMuuecKux

yaca (u3 Hux 136 yaca — camocrosiTenbHas paboTa CTyACHTOB).
Pasnensl quctuminabl « MaTtepuasioBeenue (BKJI. HAHOMAaTepHAaJIbl: MOJIyYeHHe H CBOICTBA)»

M3YyYaroTcsl Ha BTOPOM Kypce.

Tpernii cemectp: nexuuu — 4 4yacos, y1abopaTopHbie PabOTHl — 4 9acoB, ¢opmMa KOHTPOJIS —
9K3aMeEH.

CTpyKTypa U cojepkaHue AUCHHUILTUHBI « MaTepuajioBeeHue (BKJI. HAHOMAaTePUAIbI: MOJY-
YeHHe M CBOICTBA)» 110 CPOKAM U BUaM paboThl oTpaskeHbl B [Ipunoskenun 1.

4. Conep:xaHue pa3/iesioB U CUUIIMHBI

Beoonasa wacmo
3HaueHue U 3aJ1a4uu Kypca. Poib MaTepuanoB B coBpeMeHHOM TexHuke. Kputepuu orieHKu 1 BbIOOpa
MaTepuaioB. PaboThl OTEYECTBEHHBIX U COBPEMEHHBIX YYEHBIX B O00JACTH MaTepUaOBEICHUS.
MarepuanoeieHue, Kak HayKa, M3y4arolas CBOMCTBA MaTEPUAJIOB B CBSA3U C UX COCTABOM U CTPOCHUEM.
Knaccugukarus marepuanos.

Cmpoenue mamepuanos. PDuzuKko-mexanuueckue ceolicmea mamepuaios.

Tunsl cBsizeil B TBEpAbIX Teaax. MeTalIM4ecKuil TUII CBSI3H. ATOMHO-KPUCTAJUIMUYECKOE CTPOCHUE
MeTalIoB. THITBI KPUCTATTUYECKUX PEUIETOK, HX XapaKTePUCTHKH (TTapameTp, KOOPAUHAIIMOHHOE YHUCIIO,
IJIOTHOCTh  yMAaKOBKH), W30TPOINHMs, AaHU3OTPOMNUS, KBA3UU3O0TpONus. TodeuyHble, JUHEHHBIE U
MOBEPXHOCTHBIE JA€(PEKThI, CTPOCHUE PEAbHBIX METAJJIOB M CIUIABOB (BaKaHCUU, AMCIOKAIH, OIOKU
MO3aMKH, TPaHUIIbI 3epHa). TeopeTnueckas u peansbHasi IPOYHOCTh METAJIOB, BiusHUE NedexToB. [lyTu
MOBBILLIECHHS TPOYHOCTH METAJLIOB.

Kpucrannmzanust MeTaimoB TEepBUYHAS W BTOpUYHAsA. TepMOIMHAMHYECKHE OCHOBBI (Da30BBIX
npeBpatieHnii. KpuBbie oXIaKIeHUs, CTENEeHb MEpeoXJakIeHUs, (PaKTOphI, BIMUSIONIME Ha MPOIECC
KPUCTAJUTM3alNK, CBS3b MEXKIY CTENEHBIO NEPEOXJIAXKICHHS, YHUCIOM IEHTPOB KPHUCTAUIM3ALMU U
CKOPOCTBIO pocTa KprucTauioB. Bennunna 3epHa. MoauduimpoBanue xxuakoro Metania. [Tomrumopdusie
MPEBPAILICHMUS.

OcCHOBHBIE TOHSTHS O CBOWCTBaX MarepualoB. TBepAOCTb, MEXaHUYECKHE CBOWCTBA,
OnpeAesIEMbIE TPU CTATUYECKOM PACTSKEHHUH, YIapHas BA3KOCTh. SIBJI€HUE XJIAHOJIOMKOCTH.
Yceranocte MarepuanoB, MPeaesl BBIHOCIMBOCTH. MI3HOCOCTOMKOCTh. XpYyNKOe U BSI3KOE pa3pylLIEHHUE.
Pabota 3apoxxaenus u pacpocTpaHeHus: TpeIUHbI. [IoHITHE 0 KOHCTPYKITMOHHOW MPOYHOCTH.

Haknén u pekpucmannusayus
Bmustane mnmactuyeckoit nmedopmanmyd  Ha CTPYKTYpy M CBOMCTBa METAUIOB. MeXaHHU3M
IUTACTHYECKOM AedopMaIiiy MOHO-U TMOJUKPHUCTAILIOB. Pa3MHOKEHHE TUCITOKAMNA TMPH MIaCTUYECKOM
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nepopmaruu. Hakném npoOwio, oOpaboTka ponukamu. [IprMeHEHHE MOBEPXHOCTHOTO HaKJemna B
MalIMHOCTpOeHHH. Bo3Bpar, nonwronmsanus. [lepBuuyHas W coOuparenbHas pPEKPUCTAILTU3AIIMSL.
XomnonHas u ropstuas nepopmanus. Tepmomexannueckas o0OpadboTKa.

Teopus cnnasoe

ITonarus o cmaBax. OmnpeneseHue TEPMHUHOB: CIUIaB, CUCTEMa, KOMIIOHEHT, (aza. Tsepable
pacTBOPBI, MEXaHUYECKUE CMECHU, XUMUUECKUE COCTUHEHM. JlMarpaMMbl COCTOSIHUSL IBOMHBIX CIUIABOB,
METO/IbI MX ITIOCTPOCHMSI. J{narpaMMa COCTOSIHUSA IIPH MOJIHOM HEPACTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM
COCTOSIHMM, C OIPAaHMYEHHON OJHOCTOPOHHEH pacTBOPUMOCTHIO. OmpeneneHne XUMUUYECKOTO COCTaBa
(a3 npu UCMOJIb30BaHUM NIpaBUJIa KOHLEHTpalui. JlnarpaMma cOCTOSIHUS C MOJIHOM pacTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJOM COCTOSIHMM. JleHApHTHas JMKBauus B TBEPAbIX pacTBopax. IlpaBuio das.
JluarpamMma COCTOSIHUSI CUCTEM C NPEBPAILEHUEM B TBEPIOM COCTOSHUM (YaCTUYHBIN U MOJHBIN pacnaj
OTrPaHUUYEHHOTO TBEPAOIO PACTBOPA, IBTEKTOUIHOE INpeBpalleHue). CBsi3b MeX1y CTPYKTYpOH cIljiaBsa,
OIIpEAEIAEMON 10 AuarpaMMme COCTOSHMsST M CBOWCTBAM cCIUlaBa. JlparpaMMa COCTOSIHUSL JKEJIE30-
LIEMEHTHT. XapaKTepUCTUKU KOMIIOHEHTOB.

CTpyKTypHBIE COCTaBIISIIOIIME U (a3bl HA AUArpaMMe Keae30-LeMeHTUT. CyIHOCTb 3BTEKTUYECKOTO U
HBTEKTOMJHOTO TpeBpamieHuii. [IpaMenenne npaBuia KOHLIEHTpAMid W NpaBwia (a3 Ha auarpamme
XKEJIe30-1IECMEHTHT.

BnusiHue yriepoja M MOCTOSIHHBIX NpHUMecei Ha cBoWcTBa cranu. Kiaccuukamusi cranei mo
crnoco0y NpoU3BOJICTBA, HA3HAYCHMIO U KauecTBY. MapKUpOBKa yriepoJucThIX cranei. JlucroBsle ctanu
IUI. XOJIOJHOW INTAMITOBKH, aBTOHOMHBIE ctaiu. OcHoBHBIE TexHUYeckue TpedoBanus mo 'OCT mns
cTajen.

UyryHsl ¢ TpaduTOM, IMOJIOBHHYATHIE U Oelble. BimsHue CKOPOCTH OXJIaXICHUS U XHMUYECKOTO
COCTaBa YyryHa Ha cTpykTypy. Ot6en uyryHoB. CTpyKTypa, CBOHCTBA, 00JaCTH IPUMEHEHHUS U METO bl
IIOJIyYEHUS CEPBIX, KOBKMX U BBICOKOIIPOYHBIX UyTYHOB. MapKUpOBKa YyTyHOB.

Tepmuueckasn u xumurko-mepmuueckas oopadomka

Teopus mepmuyeckot oopabomxu

Buner Tepmuueckoit 00pabotku ctanei. [IpeBpaiienus npu Harpese ctanu. Poct 3epHa aycTeHuTa,
HaCJIe/ICTBEHHOE U JICHCTBUTEIBHOE 3epHO B cTaiu. [leperpes u nepexor. [IpeBpamienne aycTeHuTa Mpu
HEMpPEepPBIBHOM OXJIAXACHUH. JparpamMmMa HM30T€PMHUYECKOTrO TMpeBpalleHus aycTeHuTa. llepmuTHoe
npeBpaimieHrne. MapTeHCUTHOE TpeBpalieHne W ero ocoOeHHOCTH. llpeBpamieHme mTpH OTITyCKe,
CTPYKTypa U CBOWCTBa cTanu mpu oTmycke. OtnyckHas xpynkocTs [ u Il poxa.

[TpokaMBaeMOCTh U 3aKATMBAEMOCTh CTAITH, (PaKTOPHI BIUSIONINAE HAa TIPOKATHBACMOCTE: BIUSHUE
JETUPYIOIIUX DIEMEHTOB, pa3Mepa 3epHa ayCTeHHTa, HEPACTBOPUMBIX KapOWAOB U BKIIOYCHHIA.
MeTtoauka onpeiesieHuss KpUTHYECKOTO JTUaMeTpa 1o TUarpaMMe IPOKaTHBAEMOCTH.

Texnonozuss mepmuyeckol 0opabomxu

OOmiast xapakTepUCTHKa IPOLECCOB TepMHuueckoil obpaborku. Omxur I ponma 6e3 ¢daszoBoit
nepekpucTain3aluy. Pexxum oTxkura pekpactaiin3aiy.

Omxur Il pona c¢ da3oBoil mepekpucTauMzanueil: 1 yinydiieHus oOpaOaThIBaeMOCTH, IS
n3MenpuyeHus 3epHa. Cheponauzanus, OTKUT — TOMOT€HU3AIUs, HOPMaU3alusl.
N30oTepMUUECKUIT OTHKUT.

3akanka cranu. OCHOBHBIE MMapaMeTphl Mpoliecca: TeMIlepaTypa HarpeBa, IJIUTeIbHOCTh Harpena,
CKOpOCTh oxyaxaeHusi. OCHOBHBbIE TpeOOBaHUS K 3aKaJIOUHBIM cpeaM. MeToJbl 3aKajKu: MpocTasd,
MIpephIBUCTAsI, CTyNEeHYaTasi U u3oTepMmuyeckas. /e extsl 3akanku: oOpazoBaHHe TPELUH, 1edopManus,
OKHCJICHHE U 00€3yTIepOKUBaHUE TOBEPXHOCTH, METO Il OOPHOBI ¢ HUMH.

OcHOBHbIE TTapaMeTpPbI MPOLECCOB OTMYCKa YIIEPOJUCTHIX U JIETUPOBAHHBIX cTanei. OOpaboTka
X0JIOJOM. BilMsiHME 3aKalIKy U OTITyCKa HA MEXaHUYECKHUE CBOMCTBA CTANIA. YIIYYLIEHUE CTAJIHU.

[ToBepxHOCTHas 3aKalika, BUJbI U 00JaCTH IPUMEHEHHS.



Xumuko-mepmuyeckas oopabomka

dusnuecKkrue OCHOBBI XMMHKO-TEPMHYECKON 00pabOTKH, MoHsATHE O Kodddummente nuddysun.
IlemeHTanus, peXUMbl HACHILICHUS M TOCIEAYIONMX TEPMUYECKOH OOpabOTKH YIIEPOAUCTBIX H
JICTUPOBAHHBIX CTaJIC, BUIBI Tpoliecca, obaacTu nmpuMeHeHus. HutpouemeHTanus, BUIBI IIpolecca,
pexuMBl, obnacTu mnpuMeHeHUs. I[IpumeneHue armocdep € aBTOMAaTHYECKUM DETYJIMPOBAHUEM
MOTEHIIMAJIa yIiepo/ia UIst polecca IEMEHTAIlMA ¥ HUTPOIIEMEHTAIIHH.

AzotupoBanue cranu. Ctanu A a30THPOBAHUS, PEKUMBI HX TEPMUUYECKON 00paboTKH, obiaacTtu
NpUMEHEeHHs Tporecca. [Ipolecc HHU3KOTEMIIEPATypHOTO Ta30BOTO M JKUAKOTO a30TUPOBAHUS, HUX
0COOEHHOCTH U 00JIACTH MTPUMEHEHHS.

HoBble MeTOIbI XMMUKO-TepMHUYECKON 00paboTKu. JIazepHoe jJerupoBanue

I(oncmpykuuonnbte U UHCMPYMEHMAIbHblIE Mamepuaibl

KOHCmpyKL;MOHHble JlecupoearHsvle cmaiu 061/14620 HA3HA4Y€eHUAL.

®da3pl, 00pa3zyemMbie JETUPYIOUIUMHU JIEMEHTAMH B CTajsiX. BinsHue Nerupyomux 3JeMEeHTOB Ha
noJMMOpQH3M Kelie3a, Ha CBOMCTBa (eppUTa W ayCTEHUTA. BIMsHUE JETUPYIONIMX SJIEMEHTOB Ha
KHHCTUKY H30TCPMHUYCCKOI0 MpEeBpallCHUSA ayCTCHUTA. Bnnsanne JICTUPYIOIIHUX J3JICMCHTOB Ha
MapTeHCUTHOE MpEeBpalleHHe W MpeBpaileHue mnpu ormycke. OCHOBBI PAlMOHAIBHOTO JIETMPOBAHUS
CTAJIM U POJIb OTAEIBHBIX JIETHPYIOIIUX 3JIeMEHTOB. (OCOOCHHOCTH TEPMHUYECKON  00paboTKu
JICTUPOBAHHBIX CTAJICH.

Knaccudukanys 5nerupoBaHHbIX CTajled 10 CTPYKType B HOPMAaJIM30BAaHHOM COCTOSIHUU
(mmarpamma ['miie). MapKupoBKa JIETHPOBAHHBIX CTaliell, WX TPEUMYIIECTBA IO CPABHEHUIO C
yraepoaucteiMi.  JlehekTbl JerupoBaHHBIX cTaned (mmdepHbId u37I0M, (QIIOKEHBI, OTITyCKHAs
XpynKocTh). OCHOBHbIE TPEOOBaHUS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTajsm mo ['OCT.

Hﬂcmpymeﬂmaﬂbele mamepuailbl

I/IHCTPYMGHTaHI)HI)IC YIJICPOAUCTHIC U JICTUPOBAHHBIC CTAJIN JJIA PEXKXYIIEro MHCTPYMCHTA, COCTAaB,
MapKHpOBKa, TepMUUecKas 00paboTka U 06JaCTH IPUMEHEHHUS.

beicTpopexyiias cranp, cocTaB, CBOWCTBA. PexxuMbl Tepmuueckoi oO0paOOTKu, o006iacTu
npuMeHeHHs. OcHoBHbIe TpeOoBanus o 'OCT k cTanmsam Juist pexxyLero HHCTPyMEHTa.

HlTamroBele cTanmu Jisi  XOJOAHOTO W Topsyero aedopmupoBanust cramu. Cramu IS
U3MEPUTENIBHOTO HHCTPYMEHTA.

TBep/ible TOPOILIKOBBIE CIJIABBI ISl PEXKYILETO HHCTPYMEHTA.

Kepamuka. CBepXTBep/iple MaTepUabl.

Cmanu u cniagvl ¢ 0codbIMU CBOLICMBAMU

Bricokonpounbie cramd.  MapTEHCHTHO-CTapeionife KOHCTPYKIMOHHBIE CTajlk, WX COCTaB,
peXUMBI 00paOOTKU U 00J1aCTH IPUMEHEHHS.

CrnnaBel ¢ 0c000 BBICOKOM HM3HOCOCTOMKOCTBIO, COCTaB, MapKUpPOBKa, TepMUUecKas oOpaboTka 1
00JIaCTH MPUMEHEHHS.

HepxaBeromuye XpoOMHCTBIE M XPOMOHHKEIIEBBIC CTajH, COCTaB, MapKUPOBKA, TEPMHUYECKas
00paboTka 1 06JaCTH TPUMEHEHHUS.

XKaponpounsie cramu u cruaBel. OCOOCHHOCTH TIOBEACHUS CTalM IMPH HArpy3kax B OOJIACTH
BBICOKUX TEMIEpaTyp, Mpeen JUIMTEIbHON MPOYHOCTH, Mpeien Moyi3ydecTd. TUIoBbIe CIjIaBbl, COCTAB,
CTPYKTYpa, TepMO0OpabOTKa, CBOMCTBA U 00JACTH TPUMEHEHUS.

CrutaBbl ¢ 3aJJaHHBIMU (PU3UYECKUMHU CBOWCTBAMH. MarHUTOMSTKAE M MAarHUTOTBEP/IbIE  CILIABHI.

L{semnvle memannvt u cniagol
Menp u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSHUCTHIC, KPEMHHCTHIE, ATFOMHUHHEBBIC, OCPUILIOBEIC;,
cocraB, obmactu mnpumMeHeHus. CIUiaBel CBUHIA HW OJoBa. baOOWTHI, CBHUHIIOBUCTBIE OpPOH3HI,
QTFOMHHHMEBBIC TTOIIITMUITHUKOBBIC CIUIABHI JIJIS JBUTATEICH BHYTPCHHETO CTOPAHUs, TPUMETATHICCKHIEC



MOALTUITHUKY. AJIFOMHHHIA W €r0o cBOWCTBA. JIUTEHHBIC aTlOMUHUEBHIC CIUIABHI, 00JIACTH MPUMEHEHHUSI.
JlroparoMuH, COCTaB, peKUM TEPMUUYECKON 00pabOTKH, CBOMCTBA, 00IaCTH MPUMECHCHHS.

MarnueBble TUTeHHbIC U TehopMHUpyeMbIe CTIIaBbI, 00JIACTH MPUMEHEHUS.

TuTaH U €ro CIuIaBbl, COCTaB, CBOMCTBA U 00JIACTH TPUMEHEHUS.

Komnosuyuonnvie mamepuanvi

Knaccuukanus KOMIO3UIIMOHBIX MaTepuanoB. PacnipeneneHue HanpsoKeHU MKy MaTpHIed U
HanosHuTesneM. CxeMbl apmupoBaHus. Kpurmdeckas [ummHa BoJIoKHAa. OCHOBBI pacueTa CBOMCTB
KOMITO3ULIMOHHBIX MaTEPUAIIOB.

Kommo3utsl ¢ MmeTayunueckoi marpuneil. JIucnepcHOynpOYHEHHbIE KOMIIO3UIIMOHHBIE
MaTepHalibl, 0COOEHHOCTH MEXaHNU3Ma YIIpOYHEeHus. [liucrepcHOYTpOYHEHHBIE KOMITO3UTHI HA OCHOBE
QIIOMMHMIO, HUKEIIA U IPYTUX METaJIOB.

BoioKHHCTBIE KOMITIO3ULIMOHHBIE MATEPHUAJIBI HA AIFOMUHUEBON U HUKEIIEBOM MaTpULaX.

KoM1o3uTsl ¢ HanpaBiIeHHON KPUCTAJUIN3ALUEN IBTEKTHK.

[TopomkoBble KOMITO3UITMOHHBIE MaTepUaibl (KEpMETHI) aHTU(PHUKIMOHHOTO U (HPUKIIMOHHOTO
HazHaueHUs. OUIbTPHI.

Kommno3sutsl ¢ nonmmmepHoi matpureit. [lommMepras MmaTpuna KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.
®enonpopMasIbIeTUAHAS, SITOKCHIHAS U KPEMHUHOPraHWYecKas MaTpUila KOMIO3ULIMOHHBIX
MaTepHaoB.

OcobeHHocTy (PU3UKO- MEXAaHUUECKOTO MOBEIEHH MoJIMMepoB. OpraHuyecKue, JIeMeHTOopra-
HUYECKHE U HEOPTAHUYECKUE MOJIUMEPBI.

BosloKHUCTBIE KOMITO3UIIMOHHBIE MaTepHajbl Ha IOJUMEpHOW Martpuue (KapOOBOJIOKHUTHI,
OOPOBOJIOKHHUTHI, OPTaHOBOJIOKHUTHI).

KoMmo3unmoHHele Martepualbl Ha IOJIMMEPHOM MaTpuLe C IOPOLIKOBBIM HAllOJIHUTEIEM
(rutacTmaccntl).

PoJib TOPOMIKOBBIX (TEXHUYECKHUH yIIIepo] U Jp.) U BOJOKHUCTBIX (KOP) HAIOJIHUTENEH.

KoMno3uTsl ¢ kepaMH4€CKON U CTEKJITHHOW MaTpULEH.

[IpuMeHeHne KOMITO3UIIMOHHBIX MaTepUaJIOB B aBToMoOMIecTpoeHun. Kopiryc u neranu Ky3oBa.
Jleranu ra3oTypOMHHBIX ABUTaTeNneil. AHTU(QPUKLINOHHBIE AeTanu. OpUKIMOHHbIE feTanu. Tpynoemkue
JETaJIM IBUraTess U X040BOU 4acTu. PEMOHTHBIE KOMIIO3UTHI. [IepClIeKTUBBI NPUMEHEHUS KOMITO3UTOB
B aBTOCTPOCHUH.

Hanomamepuanwt
OO6mias xapakTtepuctuka. ['eoMerpuueckue mapaMeTpbl HaHodYacTHIl. VcTopudeckue mpeamno-
ceutkd. KoymonaHas XUMUsST KaK MpapoauTelh HaHOTeXHONIOTHU. M3menbuenne dactui. CTeneHs Jauc-
nepcHocTH. Kputnueckuili aiuaMeTp HaHOYaCTHII.

JucnepraiiiOHHBIN C1IOCO0 MOJIYyYeHHS JUCTIEPCHBIX YacTuIl BemecTBa. KoHIeHCallMOHHBIN CIIO-
co0 Moy4YeHHs JUCTIEPCHBIX YaCTHII BeliecTBa. TepMUHBI «CBEPXY-BHU3» U «CHU3Y-BBepX». HaHO00B-
eKTHI cemelicTBa pymuiepenoB. Dunodymiepensl. HanotpyOku. ['paden. ActpanieHsl.

TexHuyeckoe mpuMeHeHue HaHopa3MepHbIX yacTull. CopbeHThl. CeHcopsl. [lnenkn. DMUTTEpPHI.
CBepXnpoBOAHUKH. XMMHUYECKUE CBOMCTBA HAHOYACTUI]. MallIMHOCTPOUTENHLHOE TPUMEHEHUE HAaHOYa-
cTull. MeaunHCcKoe NpuMeHeHrne HaHodacTull. HaHoanekTpoHuKa.

Texnuko-7KOHOMUYECKUI 6b1OOP MAMEPUANA U MEXHOIO0ZUU €20 YNPOUHCHUA
OCHOBBI pallMOHAJILHOTO BEIOOpA MaTepuaia u MeToja yrpouHeHus. [IpuanHbl CHUKEeHUs
paboTOCIIOCOOHOCTH MaTepualia: yCTaIOCTHOE pa3pylleHHe, XPYIIKOe pa3pylieHue, GpUKIHOHHBIN
M3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAs yCTAJOCTh, (PPETTUHT — KOPPO3Usi, CXBAaThIBAHHUE U 3aejaHHe
IIOBEPXHOCTEN TpeHUs. MaTepuaibl 1 METO/IbI MX YIIPOUHEHUS IPU PA3IMUHBIX BUAAX HArpy3Ku
JeTaJen.



5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Mertoanka mpenoaBaHus TUCIHILIHHE « MaTepuasioBeieHne (BKJI. HAHOMATEPUAJIBI: MOJIY-
YyeHHe W CBOICTBA)» U pean3alius KOMIIETECHTHOCTHOTO MOIX0/1a B U3JI0KCHUU M BOCTIPUATHH MaTepPH-
ajla TpeayCcMaTpUBacT HCIOJIb30BAHUE CICAYIONIMX aKTHUBHBIX M WHTCPAKTHUBHBIX (POpPM IMpOBEACHUS
IPYNIIOBBIX, UHIUBHYaJbHBIX, Ay JTUTOPHBIX 3aHATHI B COYETAaHUU C BHEAYAUTOPHON pabOTOM C LIeNbI0
(dbopMHUpOBaHUS U Pa3BUTHS MPO(PECCHOHAIBHBIX HABBIKOB 00YYaIOIIHXCS:
- 3alWTa ¥ UHAMBHIYAIbHOE 00CYKICHUE BBITOTHAEMBIX ATAINOB JJaOOPAaTOPHBIX PadoT;
- OpraHu3aiys U NpOBEICHUE TEKYIIEro KOHTPOJIS 3HAHUH CTYIEHTOB B JOpME OJIAHKOBOTO TECTHPO-
BaHUS,
- WCIIOJIb30BaHUE JICIIOBBIX U POJIEBBIX HTP, pa300p KOHKPETHBIX CUTYAIIHIA;
- TIpoBelIeHHE KOHTPOJIBHBIX paboT;

VY nenbHbIN BeC 3aHATHH, TPOBOAMMBIX B MHTEPAKTHBHBIX (hOpMax, ONpeeIIeH ITIaBHOU 1EIbI0 00-
pa30BaTeNbHOM MPOrpaMMbl, 0COOEHHOCTBIO KOHTUHI'€HTA O0YYarOIUXCs U COAEPIKaHUEM JUCLIUTUINHbI
«MarepuajioBeienne (BKJI. HAHOMATePHAJIbI: OJyYeHUEe U CBOWCTBA))» U B 1IEJIOM 10 JUCIUILIHMHE
coctaBisieT 50% ayIUTOPHBIX 3aHATUH.  3aHATUA JIEKUMOHHOrO THIa cocTaBistoT 50% ot o0bema
ayAUTOPHBIX 3aHATHM.

6. OneHoYHbIe CPEACTBA I TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH, TPOMEKYTOYHOI aTTe-
CTAIMH 110 HTOraM OCBOEHUSI IMCIUILNIMHBI M Y41eOHO-MeToHYecKoe o0ecrevyeHne camoCcTosITelIb-
HOIi padoThl CTYIEHTOB

KoHTposb ycieBaeMocTH M KauecTBa MOATOTOBKH IIPOBOJIUTCS B COOTBETCTBUEM C TPEOOBaHU-
ssmu "[lonoxxenust 06 opranuzanuu 00pa3oBaTEIHLHOTO MPOIECCa B MOCKOBCKOM MOJUTEXHUYECKOM
yHuBepcutete".

J1J1s1 KOHTpPOJIS yCIIEBaeMOCTH U Ka4eCTBa OCBOCHUSI JUCIIUIUIMHBI HACTOSIILIEN TPOrpaMMOit
IIPEyCMOTPEHBI CIEAYIOIINAE BUbI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYLIUIl KOHTPOJIb);

- IPOMEKYTOUHAs aTTeCTalusl.

6.1. Opranu3anus ¥ NOPSAI0K NPOBeAEHUs TeKyl1ero KOHTPOJIS.

6.1.1. ®opMbI IpOBEACHHUA KOHTPOJIS.

Jl1s mpoBesieHust TEKYIIEro KOHTPOJISI IPUMEHSIOTCS clieyomue (OpMbl: KOHTPOJIbHAS pa-
60Ta, 1abopaTopHble pabOThI, TECTUPOBAHMS

6.1.2. ConeprxaHue TeKylero KOHTpoJIs.

Copneprxanue GopM TEKyIIET0 KOHTPOJIS U MOPSAA0K UX IPUMEHEHHUS U3JI0KEHBI B IPUI0KEHUU
K paboueii mporpamme "doHxa oneHOUHBIX cpeAcTB" (mpuioxenue 1)".

6.1.3. Cpoku BbINOJHEHHS TEKYIero KOHTPOJISl U IIKAJAa U KPUTEPHH OLleHMBAHMSA pe-
3yJbTATOB.

CpokH BBIIOJTHEHHUSI TEKYILEro KOHTPOJIS U IIKaJla U KPUTEPUH OLIEHUBAHUS PE3yJIbTaTOB U3JI0-
KEHBI B IPUIIOKEHUU K paboueit mporpamme "@OH]T OLIEHOUHBIX cpencTB" (mpuiiokenue 1)".

6.2. IlpomexkyTounas arrecrauus. Opranusanus U NOPSAOK NMPOBEACHHS.
6.2.1. ®opma npoBeeHUs MPOMEKYTOUYHON aTTECTALMHU

®dopma, peaycMOoTpeHHas! y4eOHBIM IJIAHOM - K3aMeH.
[TpoMexxyTodHast aTTecTanus MPOBOJUTCS B CPOKH, YCTAaHOBIICHHBIC YTBEP)KJICHHBIM pacIIHCa-
HUEM 3a4€THO-2K3aMEHAIMOHHOMN CecChu.
Jlo nmaTel MPOBENEHUS MPOMEKYTOYHON aTTECTAllMH CTYJEHT JOJDKEH BBITIOJHUTH BCE PAaOOTHI,
MpeyCMOTPEHHBIE HACTOSIIEH paboyuel mporpaMMoOil TUCITUTUTHHEIL.
[Tepedenn 00s3aTeNBHBIX padOT U (hOpMa OTYETHOCTH 110 HUM TIPEICTABIICHBI B Ta0IUIE (pUMEp
TaOJIUIBI):



Bun paboTst @PopMa OTYETHOCTU U TEKYLIETO KOHTPOJIA

JlaGopatopHsbie paboTsI (mepeueHs Jadopa- | OpopmiieHHbIE 0TYEThI (3KypHal1) 1a00paTOPHBIX
TOPHBIX paboT B pUIIOKEHUN 1) paboT, IpeayCMOTPEHHBIX pabodel mporpaMmoin
JUCHUTUTMHBL C OTMETKOW MpernojaBaTels «3a-
YTEHO», €CJIM BBIIIOJHEHBI U 0(POPMIICHBI BCE pa-

0OTBL.
KonrtponbHas pabota (mpumep 3aaanuil B | [IuceMeHHbIE OTBETHI Ha 3a/laHUsl KOHTPOJIBbHOM
IIpHIOKEHUH 1) paboThI, MpeIyCcMOTPEeHHON pabodell mporpam-

MO JHCUMIUIMHBI C OLEHKOW MpernojaBareis He
HUXKE «YJIOBIETBOPUTEIBHOY.

Tectrl (071aHKM TECTOBBIX 3aJaHU B npH- | [IpaBuIbHBIE OTBETHI /1B BOIPOCA U3 TPEX B OJI-
J0eHuu 1) HOM M3 BAPUAHTOB TECTA.

*Ecii He BBITTOJIHCH OJIMH WK 00Jiee BUIOB YU4eOHOW pabOThI, YKa3aHHBIX B TAOJHUIIE, PEI0/1aBaATETb
HMMEET NPaBO BBICTABUTh HEYOBJIECTBOPUTEIIBHYIO OLIEHKY O UTOTaM IMPOMEKYTOYHOM aTTECTaLINH.

6.2.2. llIkaaa OLCHUBAHUSA PE3yJabTaTOB l'[pOMC)KyTO'lHOﬁ aTTeCTallui U MX OIIMCAaHHUE.

(I)opMa l'[pOMe)KyTO‘lHOﬁ aTTeCTAalluM: JK3aMCEH.

IlIkana ouenueanus Onucanue

Buvinonnenst 6ce 6uovl yuebHou pabomsi, npedycmompertvle yueOHbIM
nianom. Cmyoenm OemoHcmpupyem coomeemcmeue 3HaAHUl, YMeHUl,
HABLIKOB NPUBEOEHHBIM 8 MAOIUYAX noKazameinet, onepupyem npuoope-
MEeHHbIMU SHAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHAEN UX 8 CUMYAYUsX
noguvluenHol croxcHocmu. Ilpu s3mom mozym Ovims 0onyujeHvl He3Ha4u-
menvHble OWUOKU, HeMOYHOCU, 3aMPYOHEHUs NPU AHATUMUYECKUX One-
Payusix, nepeHoce 3HAHUL U YMeHUll Ha HOBble, HECIAHOAPMHbLE CUMYA-
yuu.

Omauuno

Buvinonnenvt 6ce 6uovl yueonoii pabomul, npedycmomperHvle YueOHbIM
nianom. Cmyoenm O0eMOHCmpupyem HenoHoe, NpasuibHoe COomeent-
Xopowo cmeue 3HaHul, YMeHUll, Ha8blK08 NPUBEOEHHbIM 8 MAabIuyax noxazame-
qet, aubo eciu npu 2mom 6wl Oonyujenvl 2-3 HecyujecmeeHHble
OWUOKU.

Buvinonnenvt 6ce 6uovl yueonoii pabomul, npedycmomperHvle YueOHbIM
naanom. Cmyoenm 0eMOHCmpupyem coomeemcmeue 3HaHul, 8 KOmopom
oceeweHa 0CHOBHAs, Haubolee BANCHAA HACMb Mamepuadnd, HO npu
9MOM 0ONYWeHa 00HA 3HAYUMENbHASL OUUOKA UTU HEMOYHOCTb.

Yooeremeopumenvno

He BeImonHeH oauH win 6oJee BUAOB yueOHOU pabOThI, MPEeAyCMOTPEH-
HBIX y4eOHBIM TIaHOM. CTyAEHT NEMOHCTPHUPYET HEIMOJHOE COOTBET-
CTBUE 3HAHWI, YMEHUI, HABBIKOB MIPUBEJICHHBIM B TaOJHIIaX MOKa3aTe-
HeynoBneTBopuTenpbHO | JieH, MOMyCKAIOTCS 3HAYUTENIbHBIC OIIMOKH, TPOSBIIETCS OTCYTCTBHE
3HaHWH, yMEHUI, HABBIKOB T10 Psiy MOKa3areyel, CTyIeHT UCIIBITHIBAET
SHAYUTCJIIBHBIC 3aTPYAHCHUA IIPH OIICPHUPOBAHUN 3HAHUAMU U YMCHUSAMU
npu X NCPCHOCC HAa HOBLIC CUTYAIllUH.




6.2.3. Opranu3auusi ¥ NOPsIAOK NPOBeIeHNs MPOMEKYTOYHOI aTTecTalNu

IIpomesxyTouHas arrecTanus - (3K3aMeH) IPOBOJIUTCS 110 OMIeTaM B MUCbMEHHOU (hopMe.

- Bpems JUIs TOATOTOBKU OTBETa Ha BOIPOCH! He Ooiee 40 MUH.;

- BpeMsl Ha OTBET Ha 3a/1aHHble BONpockl He Oosee 10 MuH.

ConeprkaHue 3a4€THOIO 3aJaHus: OMIIET COCTOMT U3 TpeX BOIpocoB. [lepeueHb BOIIPOCOB, BBIHO-
CHMBIX IIperojiaBaTeeM Ha aTTeCTalUIO 0 AUCHUIUINHE U U3 KOTOPhIX (GOPMUPYIOTCS OUIIETHI HA 3a4eT
M3JI0KEHBI B IPUJIOKEHUU K paboyeii mporpamme "PoH[ O1eHOUYHBIX cpeacTB” (mpuioxenue 1)".

HassaHune SOPCcblniKa Ha Kypc MartepuasnoseseHne

https://online._.mospolytech.ru/course/view.php?1d=5927
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Ilpunoowcenue 1 k
paboueil npoepamme
MUWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOIM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHVE
BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Hanpasnenue noarorosku: 15.03.01 MAIIIMHOCTPOEHUE
OIl (npoghunv): «OG0py10BaHHE U TEXHOJIOTUSI CBAPOYHOI0 MPOU3BOACTBAY
®opma 00yuyeHus: ouHas

Kadenpa: «MatepuanoseneHue»
®OHJ OHEHOYHbBIX CPEJACTB

MO JUCHUIJIMHE

MarepuajyioBeeHue (BKJI. HAHOMATEPHAJIbI: IPMMEHEHHE U CBOIICTBA)
Cocras: 1. [lacopT ¢oHIa OLIEHOUHBIX CPEICTB

2. OnrcaHue OlIEHOYHBIX CPE/ICTB:
[lepeuens 3K3aMeHAIMOHHBIX BOITPOCOB
KonTponbhas padota
Tect
[Tepedens mabopatopHbIX paboOT

CocTaBuTteiu:

AOUeHT, K.¢p.-Mm.H. Ckaxosa T.IO.

Mocksa, 2022 rox
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Ta6muia 3 Ilacnopr ®OC no aucimmirie " MaTepuasioBeaeHue (BKJI. HAHOMATepHAJIbI: MOJyYeHHe U CBOoiicTBa) "

Kon xommne- | DneMeHThl KOMIIETEHIIMH (YaCTH KOM- KoHnTtponmpyemslie Monyiu, ITepuo Bunst Crnoco6sr | CpencrBa
TEHLIUU METCHIINH) pas3zesnbl (TeMbl) AUCUUIINHBL | IUYHOCTh | KOHTPOJIA | KOHTPOJISI | KOHTPOJIS
1o pabouel mporpaMme KOHTPOJISI
1 2 3 4 5 6 7
OIIK-7 NOIIK-7.1. Cnocoben mposect cpas- | Pazmenst 1.1 —1.15 TEK, KP YcrHO Tect
HUTEJIbHBIN aHAIU3 COBPEMEHHBIX METO- ITA T I1 KP
JIOB 00pabOTKH U3/IENHIA C TOUKH 3PEHUS 2 OKk3. ouner
IIPUMEHEHUs MAaJOOTXOJHBIX, 3HEPro- JIP
cOeperamIux U 3KOJIOIrMYECKH YHCTBIX
MalIMHOCTPOUTEIBHBIX  TEXHOJIOTHIA,
oOecnieunBaromUX 0€30IaCHOCTh KU3-
HEJEATEIbHOCTH JIFOAEH U UX 3alUTY OT
BO3MOJKHBIX ITOCJIEICTBUM aBapHii, KaTa-
cTpod ¥ CTUXUHHBIX OCICTBUIA
NOIIK-7.2. Ymeer paszpaborats Texuosno- | Pasmensr 1.1 —1.15 TEK, KP YcrHo Tect
TUYECKYI0 CXEMY TEXHOJIOTHYECKOTO MPO- TTIA T II KP
1iecca, 00eCIeUnBAaIOIIETr0 PAMOHATBEHOS e) DK3. GuIeT
HCIIOJIb30BAHUE ChIPLEBBIX, SHCPIreTHYC- J‘[P
CKHUX U IPYT'UX BUIOB PECYPCOB
NOIIK-7.3. BnageTh HaBbikamu npose- | Pasmensr 1.1 — 1.15 TEK, KP YerHO Tect
JIEHHs CPAaBHUTEJIBHOTO aHAJIN3a COBpE- ITA T I1 KP
MEHHBIX METOJIOB 00paObOTKHU U3/IETUH C 2 OK3. Ouner
TOYKH 3PEHUS MIPUMEHEHUS MAJIOOTXO01- JIP

HBIX, SHEPTocOeperarInx U KO0 -
YECKH YNCTBIX MAIIMHOCTPOUTEIBHBIX
TEXHOJIOTHI, 00eCIIeUrBaIOMMX 0e3-
OIIACHOCTb JKU3HEACATEILHOCTH JIIOEH
Y UX 3alIUTYy OT BO3MOXHBIX IIOCIIE/-
CTBHH aBapuii, KaTacTpod U CTUXUINHBIX
OencTBuit

- Cokparienusi GOpM OIEHOYHBIX CPEJCTB CM. B mipuiioxkeHuu 2 k PIT.




Tlpunooicenue 2
K pabouel npoepamme

Ilepeuens oyenounvix cpedcme no oucyunaune «Mamepuanoeedenue (6xa. HaHomamepu-

a1bl: ROJIYUEHUE U CEOUCHEA))

HaumenoBanue i
Ne OLICHOYHOTO Kparkast XapakTepHCTHKa OLIEHOYHOIO PE/CTABIICHNEC OLICHOY -
o€ cpenacTaa cpencTaa Horo cpencrsa B POC
KoHTpostbHas CpelncTBO NPOBEPKH YMEHHUH MPUMEHSThH
1 pabora [OJIyYCHHbIE 3HAHUSA AJIS PEIICHUs 3a1a4 KOMrmeIfT KOHTPOJIbHBIX
(K/P) OIIpPENICJIEHHOTO THIIA 10 TeME WM pa3- | 3aJaHuid 110 BapUaHTaM
ney
CuctemMa CTaHIAPTU3UPOBAHHBIX 3a/IaHUM,
5 Tect MO3BOJISAIOIIAs ABTOMATH3HPO- | & .
OHJI TECTOBBIX 3aJJaHUN
(T) BaTh IPOLEAYPY HU3MEPEHMs] YPOBHS 3Ha-
HUI 1 YMEHUH 00YYarOIerocs.
OneHka CIIOCOOHOCTH CTYJEHTa IpHUMe- n
epedeHb J1a0opaTOPHBIX
3 JIaGopaTopHBIE pa- | HUTh IOJYYCHHBIC paHee 3HAHUS IS 6
paboT 1 X OcHaIIeHUEe
60tsI (JIP) IIPOBE/ICHUS] aHAllU3a, OIbITA, HKCIEpH-
MEHTa M BBINOJHECHHUS MOCIEIYIOINX
Jluanor mpernojaBaTens cO CTYICHTOM,
4 YcrHbIi onpoc 1enb KOoToporo — cucremarm3amuss u | KoMmmekr oSk3ameHanu-
(3 -aK3ameH) YTOYHEHHE UMCIOIINXCS y CTYJICHTa 3Ha- | OHHBIX OMIIETOB
HUH, OPOBEpKAa €ro WHIMBHUIYATbHBIX
Ilepedennb 3xk3amenannoHHbIX Bonpocos (OIIK-7)
1. Jmarpamma Fe-C. XapakTepuctuka (a3 ¥ CTpyKTypHBIX COCTaBIISIFOIINX
2. Huarpamma Fe-C. Omnpenenenue xumuueckoro cocraBa (a3 B cruaBe ¢ 4,3 % C npu
1400°C
3. uarpamma Fe-C. M3MeHeHHe XUMHUYECKOTO cocTaBa (pa3 B mpolecce NepBUYHON U BTO-
PUYHON KpUCTAJUIM3ALMK cTanu 45
4. Jlmarpamma Fe-C. M3MeHeHHe XMMHUYECKOro cocTaBa (pa3 B mpolecce NepBUYHON U BTO-
PpUYHOHN KpUcTauM3anuu cranu 30
5. Tlonsrtue o crutaBax. TBepble pacTBOPHI, MEXaHUUECKUE CMECH, XUMUUYECKUE COAMHEHUS
6. Jmarpamma COCTOSIHUS JBOWHBIX CIUIABOB C HEPACTBOPHMBIMH B TBEPIOM COCTOSIHIH KOM-
NOHEHTaMHU
7. Jlmarpamma Fe-C. MI3MeHeHHEe XMMUYECKOTO cocTaBa (a3 B Ipoliecce MePBUIHON U BTO-
PUYHON KpHcTauIM3anui criasa ¢ 5 % C
8. Hmuarpamma Fe-C. MI3mMeHeHne XUMHUYECKOTO cocTaBa (a3 B mporecce mepBHYHON U BTO-
PUYHON KpHCTAJUIU3aLMU cTaIn Y 12
9. Hmuarpamma Fe-C. XapakrepucTuka (a3, yqacTBYIONIMX B 9BTEKTHYECKOM MTPEBPAIICHUH
10. Inarpamma Fe-C. Ompenenenue xumuyeckoro coctaBa (a3 B cmase ¢ 5,5 % C mpu
1300°C
11. [lnarpamma cOCTOSIHMSI TBOMHBIX CIUIABOB C OTPAHUYEHHOM pacTBOPUMOCTBIO KOMIIOHEH-
TOB B TBOPAOM COCTOSTHUH
12. lnarpamma Fe-C. Ompenenenue xumuueckoro coctaBa (a3 B cmase ¢ 4,3 % C mpu
1147°C
13. Inarpamma Fe-C. Omnpenenenue xummuueckoro cocrana (a3 cranu Y12 mpu 1100°C
14. lnarpamma Fe-C. Omnpenenenue xumuyeckoro cocrasa (a3 B cmase ¢ 0,8 % C npu 727°C
15. Tnarpamma Fe-C. Omnpenenenue xumuueckoro cocrasa (a3 cranu Y8 npu 1100°C
16. Inarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢a3 B ciuiase ¢ 4 % C mpu 1400°C
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18.

19.
20.

21.
22.
23.
24.

25.
26.

27.

28.
29.

30.
31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Huarpamma Fe-C. M3meHenne XxuMuueckoro cocrara (pa3 B mporecce NepBUYHON U BTO-
PUYHON KpHUCTaJUIM3aLMU CTaId Y8

Huarpamma Fe-C. M3MeHenne XuMuueckoro cocrara (a3 B mporecce NepBUYHON U BTO-
pUYHON KpHcTayuM3auuu ciasa ¢ 3 % C

Huarpamma Fe-C. Omnpenenenue xumMmuyeckoro cocrara a3 B cmase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MeHeHne XMMHUYECKOTO cocTaBa (a3 B mpolecce NepBUYHON U BTO-
pUYHOM KpucTam3auuu crasa ¢ 4,3 % C

Huarpamma Fe-C. XapakrepucTuka (a3, yuacTBYIOUIMX B 3BTEKTOMTHOM IPEBPALICHUN
Huarpamma Fe-C. DBTeKTHUECKOE U ABTEKTOMIHOE ITPEBPAIICHUE

Huarpamma Fe-C. Onpenenenne xuMmudeckoro cocrana (a3 B cruase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Omnpenenenue xumuueckoro cocrara (a3 B cmiase ¢ 2,5 % C npu
1300°C

Huarpamma Fe-C. Omnpenenenue xumMmuyeckoro cocrara a3 B ciase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue XuMu4aeckoro coctara ¢a3 B cruiase ¢ 1,5 % C mpu 800°
C

JnarpaMma cOCTOSIHUS JBOMHBIX CIUIABOB C HEOIPAHWUYEHHOM PACTBOPHUMOCTBIO KOMIIO-
HEHTOB B TBEPJOM COCTOSIHUU

Oco0eHHOCTH IBTEKTUYECKOTO MPEBPALLEHUS IBOWHBIX CILIaBOB

KpacHOIOMKOCTB ¥ XJIaAHOJIOMKOCTh CTau. [I[puyrHbI BOSHUKHOBEHHUS U CIIOCOOBI ycTpa-
HEHUS

Kpucrannuzamus criaBos. [IpaBuio ¢das. [IpaBuino koHIIEHTpaImii
ATOMHO-KPUCTAJUIMUECKOE CTPOCHHUE METAJUIOB. THUIMBI KPUCTAJUIMYECKUX PEIIETOK U UX
XapaKTEePUCTHKA

3aKOHOMEPHOCTH KpucTaunzauuy. CTeneHp Nepeoxyax/1eHus, YUCiI0 HEHTPOB KPUCTAII-
JU3aluu, CKOPOCTh pocTa KpucTauioB. HanoMmarepuansl. AMop(dHbBIE METaIUIbI
HennputHas nukBanus. [[pyauHbl BOSHUKHOBEHHSI M CIIOCOOBI YCTPAHEHUS

JledeKxThl KpUCTAUIMYECKOTO CTPOCHHUsI. BMsHNEe MIOTHOCTH TUCIOKAMK HA IPOYHOCTh
MaTepuajoB

BnusiHue crenenn nepeoxiaxaeHus Ha Mpouecc Kpuctamwinzanuu. CTpoeHue cauTka. 30-
HaJbHas JTUKBAIUS

Brnusinue crenenu nepeoxiaxkIeHusl Ha BeMUYHHY 3epHa. MonuduurpoBanue
Pacumdposare mapky merauonpoaykiuu: XBI' u gate ee xapaktepucTuky (Ha3BaHue,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmudposars mapky metasmonpoaykiuu: 11X 15 u nate ee xapakTepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacmudpoBats Mapky MeTayutonpoayKuuu: Y8 W JaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHH)

BrusiHue nerupyromux 3JeMEeHTOB Ha moJmMopdHOe mpeBpaiieHue xene3a. Knaccudu-
Kallys JISTUPOBAHHBIX CTaJeH

Pacmudposate Mapky metammonpoaykiuun: BK8 u nate ee xapaktepuctuky (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

OcHoBHbIE MTOKa3aTean GU3NKO-MEXaHUYECKUX CBOMCTB MAaTEPHAJIOB U METOJIbI UX OMpe-
nenenus (HB, HR, HV, oB, ot, 6, KCU)

Pacmdposate mapky MeTamonpoaykiuu: ber31c u 1aTh ee XxapakTepucTUKy (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmmdposate Mmapky metaimonpoaykimu: CU15 u nath ee XapakTepuCTUKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacnmdpoBate Mapky Metamtonpoaykuuu: Cranb 45 U 1aTh ee XapakTepUCTUKY (Ha3Ha-
YyeHue, KaueCTBO, MECTOTONIOKEeHUE Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHO-
JIOTHH)

MukpoMexaHruKa KOMIIO3UIIMOHHBIX MaTEPUAJIOB C BOJIOKHUTBHIM HanojHureneM. Kpuru-
YeCKasl JIMHA BOJIOKHA. AJITUTUBHOCTh CBOKMCTB KOMIIO3UTA
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47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.
60.
61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

BricokoTeMnieparypHbie MaTepuaiibl. JKapoCcTOMKOCTh U )KapOIpOYHOCTh

PacmmpoBats Mapky meramonpoaykuuu: KU 30-6 u nath ee XxapakTepucTUKy (Ha3Ba-
HUE, Ha3HauUeHUE, CBONCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH )

PacmmpoBats mapky metautonpoaykiun: BU 120-4 u nate ee xapakTepucTuky (Ha3Ba-
HUE, Ha3HaUeHUE, CBONCTBA, 0OCOOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH )

PactmmdpoBare mapky metammonponykiuu: BCt3cn u naTh ee XxapakTepucTuky (Ha3Ba-
HUE, Ha3HAUCHHUE, Ka4eCTBO, 0COOEHHOCTU TEXHOJIOTHH)

PacimudpoBars Mapky meramtonponykiuu: Crtane 08K U JaTh €€ XapaKTEPUCTHKY
(Ha3HaueHue, KauecTBO, MecTonojoxkeHue Ha quarpamme Fe-C, ctpykrypa)
Pacmmmdposars mapky Metamionpoaykiuu: CT3KI U 1aTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHN)

Pacmmmdposats Mmapky metasmonpoaykimu: TT8K6 u nate ee xapakTepucTuky (Ha3BaHue,
Ha3HAa4YeHHUE, CBONCTBA, 0COOCHHOCTH CTPYKTYPbI U TEXHOJIOTHH) (

Pacmmmdposars Mapky meramutonpoaykiun: Y 12A u 1aTh ee XapakTepucTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, Ka4eCTBO, MECTononokeHne Ha auarpamme Fe-C, ctpykTypa, 0cCOOEHHOCTH
TEXHOJIOTHH)

Pactmdposats Mapky metamtonpoaykiuu: Ctanb 30A u AaTh ee XapakTepucTUuKy (Ha3Ba-
HUE, Ha3HaueHue, CBONCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTUH)

PacumdpoBats Mapky Metamnonpoaykuuu: T15K6 u gath ee xapakTepucTHKY (Ha3BaHUE,
Ha3Ha4yeHHE, CBOIICTBA, OCOOEHHOCTU CTPYKTYpPhl U TEXHOJIOTUHN)

OcHoBHBIE Pa3HOBUIHOCTH HaHOMAaTepHalioB. Pa3mepsl 3epeH (croeB, BKIOYEHUIA, TIOP)
XapakTepHbIe U1 HaHoMaTepuaioB. OCOOEHHOCTH MEXaHUYECKUX CBOICTB HAHOMATe-

pHAJIOB.

[TpropuTeTHbIE HAPABIEHUS PA3BUTUS HAHOTEXHOJIOTUU

. OCHOBHBIE XapaKTEPUCTUKU CTPYKTYpPbl HAHOIIOJIUMEPOB

. Mexanu3msl neopmanvy, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAaHOMAaTepHaJoB. 3a-
BHCHUMOCTb TBEPAOCTH, MPEJieia MPOUYHOCTH U OTHOCUTENILHOTO Y/UIMHEHUS OT pa3Mepa
3epHa

Jlpenmy1iecTBO NOPOIIKOBBIX TEXHOIOTHI. BUIbI TOPOIIKOB, HCIIOJIB3YEMBIX AJIS TOJTY-
YEeHHsI HAHOMATEpHUAJIOB, ONIEpallK TOPOLIKOBONW TEXHOJIOTHH.

MeTo bl KOHCOMUIAIMH YIBTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCJIOBHSI peayin3a-
. CriocoObl yMEHbIIEHNs: HOPUCTOCTH HAHOMATEPUAJIOB.

.MeTo1bl HTHTEHCUBHOM MJIaCTUYECKOM ehopMaliiy KpyuYeHUEM IO BBICOKUM J1aBiie-
HUEM U PAaBHOHAKAJIBHBIM YIJIOBBIM ITPECCOBAHUEM.

MeTo1bI KOHTPOJIUPYEMON KPUCTAIIIM3ALUHN U3 aMOPPHOTO COCTOSHUSA. TUIIBI oTyyae-
MBIX CTPYKTYp B 3aBUCUMOCTH OT YCJIOBHMH 3aKaJIKH U3 )KUJKOTO COCTOSIHUSL: OHO- U
MHOTro¢a3zHoi, aMOp(PHO-KPUCTAIUITMUECKOH, aMOPPHOH.

PU3NYECKNE U XUMUYECKHE METO/IbI ITOTY4EHHsI HAHOCTPYKTYPHBIX IUIEHOK; TEXHOJIOTHH
HMOHHOT'O OCAXKIECHMSI U AJIEKTPOTYTOBOTO UCIIAPEHUSI MArHETPOHHOTO HAIbUICHUS.
BnusiHue pexrMOB TEXHOJIOTMYECKOT0 Ipoliecca Ha (ha30BbIi COCTaB, HapaMeTphl
HAJMOJIEKYJIIPHOU CTPYKTYpPbI U CBOMCTBA MOJMMEPHBIX HAHOKOMITO3UTOB.
OcoOEHHOCTH TEXHOJIOTMH MOTYYESHHUs NOJMMEPHBIX HAHOKOMITO3UTOB IIPU UCIIOJIb30Ba-
HUU 3HEPruu ynbTpa3BykoBsIx konedanuii (Y3K), cnocob Bosnelictus ¥Y3K Ha mpeccy-
emyto 3arotoBky [IKM.

bazoBble ciocoObl MOBEPXHOCTHOIO MOAU(DPUIIMPOBAHUS U YIIPOUHEHUS METAJUTMUECKUX
JeTalieH.

OcHoBHbIe 3G (DHEKThl pa3IMYHbIX MEXaHU3MOB MOAU(UKAIIMN MaTepuaioB, ooecrneynBa-
IOLIUE MOBBIIIEHNE IIPOYHOCTH.

TepMmoruacTHUHBIE U TEPMOPEAKTUBHBIE TJIACTMACCHI.
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3aganus 151 KOHTPOJIbHOI padoThI
1o auciuiuiiHe «MaTtepualioBeaeHne (BKJI. HAHOMATEPHAJIBI: TOJyYeHUEe U CBOHCTBA))

- OICHKA «OTJIMYHO» BBICTABISACTCS CTYACHTY, €CIHM CTYACHT BBIIOJHHII BCE
MpeITIOKEHHBIC 3aJaHUs ¥ HE JOMYCTHII CYIIECTBEHHBIX OIIMOOK;

- OICHKA «XOpOIIO» BBICTABIICTCS CTYIEHTY, €CIM CTYJICHT BBITIOJIHUI BCE
MPeITIOKEHHBIC 3aJJaHUH, HO IOMYCTU 1-2 CyIecTBEHHBIC OINOKY;

- OIICHKA «YJIOBJICTBOPUTEIBHOY, €CIIU CTYACHT HE BBIIOIHIII TIOJHOCTHIO OJHO
3aJjaHue;

- OIICHKA «HEYJOBJICTBOPUTEIILHOY» €CIIM CTYJICHT HE BBITOJIHUII IOJHOCTHIO J1Ba
3aJJaHMUA.

Tema «Yrnepoaucteie cranu u 4yryb» (OIIK-7)

[Tpumep 3amanus
3AJAHUE Ne 1

1.Haueptute B MacmTabe quarpaMMy COCTOSIHUS JKEJI€30-YTJIEPOAUCTHIX CIUIABOB HA CTAHAAPT-
HOM OJaHKe, OocTaBbTe OyKBEeHHbIE 0003HaueHus. HazoBure (asbl U CTPYKTYpHBIE COCTaBIISAIO-
IIME B KOKI0M 00JaCTH quarpamMmsl ((asbl 3aKITI0YUTE B KBAAPATHBIC CKOOKH)

2. B kakux mpenenax uamensercs xummueckuii coctas (%C) aycTeHuTa npu NepBUYHOM KprcTa-
nu3anuy ciasa ¢ 1,8 %C? Kak Ha3bIBaeTCs 3TOT CIUIaBa U KaKylo CTPYKTYPY UMEET IpU KOMHAT-
HOM TemIieparype B COOTBETCTBUU C JUArpaMMOM xKeJe30-yriepos?

3. Hanmmure cxemy mpeBpaieHus s ctainu, comaepxkamei 0,8 %C npu temneparype 727°C.
VYxaxure xumuueckuit coctas (%C) s a3, yuacTByroIMX B 3TOM IpeBpamieHuu. Yto npea-
CTaBJISIFOT cOOOM ATH (Pa3bl, KaKyl0 UMEIOT KPUCTAIIIMYECKYIO PEIIETKY U cBOWCTBA?

4. Jlana cranp mapku Y 10A. YkaxuTe Ki1acc 3TOH CTalu MO KauecTBY (0OBIYHOrO KauecTBa, Ka-
YECTBEHHAsl, BHICOKOKAYECTBEHHAs), a TAaK)KE CpeJHEe CoJIepKaHue yriiepoja U CTpyKTypy ITo
CTaJIM NIPY KOMHATHOM TeMrepaType B COOTBETCTBUH € AMArPaMMOMH JKeJ1e30-yTIIepo.

5. Hana crans mapku BCTSkm. YkaxuTe ee KauecTBO, UTO 03HAYAIOT OYKBBI M IU(PPBI BXOAIINE
B MapkupoBKy. [lo kakuM mokaszaTensiM (XMM. COCTaB, MEXaHMYECKHE CBOMCTBA) MPOU3BOAUTCS
KOHTPOJIb 3TOM cTanu?

OO0pa3ubl BonpocoB u3 (poH/Ia TeCTOBBIX 3aJaHUH

Tema: «Muxpoanaim3 craun» (OITK-7)

Samanue Ne 1

1. Yro Ha3bIBaeTCs CTPYKTYpO Marepuana?

a) IIEepPOXOBATOCTh MOBEPXHOCTH; 0) BUAUMOE CTPOCHHE; B) HAJTHUNE TPEUIUH

2. YUto Takoe XJagHOIOMKOCTb?

a) yMEHbIIIEHHE TBEPIOCTH MTPH HU3KUX TeMIlepaTypax; 0) oXpynuuBaHUE MaTepHasa npu
HU3KHUX TEMIIEpaTypax; B) IPOYHOCTh MaTepHalla P HU3KUX TEMIIEpaTypax

3. HauGosnee GraronpusaTHBIM coueTaHueM (PHU3UKO-MEXaHUYECKUX CBOMCTB 00JIaatoT

a) KpYITHO3EpHUCTHIE; 0) MEJIKO3EpPHUCTHIE; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3epHA

3amanue Ne 2
1. [Ipu KakoM yBEJIMUYEHUHU U3YHYAIOT MUKPOCTPYKTYpPY?
a) meree 100 pa3; 6) 6omee 50 pa3; B) HEBOOPYKCHHBIM IJ1a30M
2. Kakoii XuMHUYeCKUIl JIEMEHT BbI3bIBAET XJIAHOJIOMKOCTh?
a) cepa; 0) dhocdop; B) yriepon
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3. YBenuyeHHe HOMepa O3HAYaeT Cielyrollee N3MEHEHNE BETMUMHBI 3epHa
a) yBenuueHue; 0) yMEHBIIICHNE; B) HE O3HAYACT

3ananue Ne 3

1. Ha kakom mpuHItMIie padboTaeT MeTauiorpaguiaecKkuii MUKPOCKOIT?

a) MPOXO’KJIEHUE CBETA Yepe3 MaTepuair; 0) OTpakeHHE CBETa MaTepUalioM; B) MOMIOIICHHE CBETa
MaTepuaIoM

2. Kakoii XuMHUYEeCKHI 3JIEMEHT BbI3bIBAET KPACHOJIIOMKOCTh CTAJIN?

a) yrepoz; 6) cepa; B) hochop

3. CKoJIbKO HOMEPOB COACPIKUT IIKajIa OLICHKH BETUYMHBI 3€pHA cTaln?

a)7;6)10;B8) 5

Tema: «Makpoanauau3 craamw» (OIIK-7)

Saganue Ne 1

1. [TpuroroBiienne MakponuMda BKIFOYACT ONICPaIUU:

a) Mex. oOpaboTka, nummdoBaHue, noaupoanue; 0) Mex. 06padoTka, nutudoBaHuE, TPABICHHE,
B) Mex. 00paboTKa, HOJIMpOBaHUE, TPABIICHHUE

2. B nedhopmupoBannom cruiase 3HaueHrne KCU u 6 BIoJb BOJIOKHA!

a) BbINIC; 0) HIDKE; B) OJIMHAKOBBI

3. Coenunenue cepedpa BXOAUT B COCTAB PEAKTUBA!

a) U1t mry0okoro TpaeneHus; 0) baymana; B) ['eitHa

3ananue Ne 2

1. ITpu oxnakeHUM CIUTKA 00pa3yeTcsi 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAKJIEHWHU; 0) PU HAMIPABICHHOM OTBOJIE TEIJIa; B) MPU MEJICHHOM
OXJIQXKICHUH

2. Hannuune Ha MOBEPXHOCTH M3JI0Ma YYaCTKOB C OJIeCTALIEH U IIepOXOBaTON MOBEPXHOCTHIO
XapaKTepHO JJIs:

a) KPUCTAJUIMUECKOTO M3JIoMa; 0) BOJIOKHUCTOTO M3JIOMA; B) YCTAJIOCTHOTO M3JIOMa

3. Harpes ucnomib3yroT B IpoLecce:

a) mryOoKoro TpaieHus; 0) TpaBieHHe peakTUBOM baymaHa; B) TpaBieHue peakTuBoM I eifHa;

Samganue Ne 3

1. JenapuTHOM TUKBUAALIMEN HA3BIBAETCS:

a) HEOJTHOPOJITHOCTh XUMUYECKOT'O COCTaBa B 00bEME OIHOTO 3epHa; 0) OTHOPOIHOCTh
XUMHYECKOTO COCTaBa B 00beMe OJJTHOTO 3€pHA; B) HEOIHOPOIHOCTh XUMHUYECKOTO COCTaBa B
oObeMe cinTKa

2. B nehopMupOBaHHOM CIIaBE 3HAUYEHUE Gy BAOJH BOJIOKOH MO CPABHEHUIO C MOMEPEYHBIM
HaIpaBJICHUEM:

a) BbIIIE; 0) HIDKE; B) OMHAKOBBI

3. B uznomMe nposiBiIsSieTCs 30Ha 10J0Ma:

a) B KPUCTAJUIMYECKOM; 0) B BOJIOKHUCTOM; B) B YCTaJIOCTHOM

Tema: «Yraeponucroie craan» (OIK-7)

Bbuner Ne 1

1. Yto mpeacTaBisieT co0oit aycTeHuT?

a) TBepblid pacTBop yriaepoaa B Fe y; 0) TBepablit pacTBop yriepona B Fe a; B) xumuueckoe co-
eIMHEHNE

2. YKaXuTe HHTEPBAI [0 COACPKAHHIO YTIIEPOa B CTAIISAX

a) 0 — 0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %
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3. K kakoMy kJ1accy mo KauecTBy OTHOCHUTCS cTajib 607
a) 0OBIYHOTO KauecTBa; 0) Ka4eCTBEHHAS; B) BHICOKOKAUYECTBEHHAS

buner Ne 2

1. Kakyro KpUCTaUIMYECKYIO PEIIETKY UMEET Kee30 — o

a) I'lIK; 6) OLIK; B) pomOo3ipraeckast

2. YTo mpOoUCXOIUT MPU HArpeBe B TOUKE S?

a)® - A;0)I[1—-A;B)A— 11

3. Kakue cBoiicTBa cTamu 0OBIYHOTO Ka4eCTBA TapaHTUPYET rpymma A?

a) XUMUYECKHI cOCTaB; 0) MEXaHUYECKUE CBOWCTBA; B) MEXaHUYCCKUE M XUMHYECKHIA COCTAB

buner Neo 3

1. Kakyro KpUCTaUIMYECKYIO PEIIETKY UMEET Kene30 — 7

a) 'IHK; 6) OLIK; B) pomOosapuueckas

2. YTo mpOoUCXOIUT MPU OXJIaXKJACHUU B TOUKE S?

a)®—->A;00)A—-1ILB)II—A

3. YUto o3HayaroT uu@pel B Mapke ctanu Y 12?

a) IOPSIKOBBI HOMEP; 0) CoZIepIKaHUE yTIepoaa B COTHIX %; B) COJIepiKaHUe yTiIepoia B IECATHIX
%

Tema: «JlerupoBannbie craiau» (OIIK-7)

3aganue Ne 1

1. Kakue nerupyromiue 31eMEeHThI OTHOCATCS K KapOna000pa3yommum?

a) W, V; 0) Al, Cr; B) Cu, Ni

2. K xakomy KJaccy 1o CTpyKType OTHOCHUTCS ctaib 12X17?

a) K (heppuTHOMY; 0) K ayCTECHUTHOMY; B) K IIEPIIUTHOMY

3. Pacumudpyitte xummuueckuii coctas cranu 12X18H9

a)0,12% C+1,8%Cr+0,9%Ni; 6)0,12% C+18 % Cr+9 % Ni; B) 1,2 %C + 18 % Cr + 9 % Ni

3aganue Ne 2

1. Kakue aneMeHThl paciupsoT y-001acTh?

a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Pacungpyiite xumuueckuii cocras ctanu 12X18H9?

a)0,12% C+1,8%Cr+0,9%Ni;6)0,12% C+18% Cr+9%Ni;B) 1,2% C+ 18 % Cr +
9 % Ni

3. Kakue nerupyroiue 3J€MEeHThI OTHOCSTCS K HeKapOua000pa3yromum?

a) Cr, W; 6) Ni, Cu; B) Mo, Ti

3amanue Ne 3

1. K KkakoMy Kjaccy 1o CTpyKType OTHOCHUTCS ctaib 12X177

a) K peppuUTHOMY; 0) K ayCTEHUTHOMY; B) K IIEPIUTHOMY

2. KakoBo conepxanue yrepozaa B ctanu andunsaa 110I13J1?

a)13% Mn+0,12%C;6)13% Mn+1,1 % C;B) 13 % Mn+ 11 % C

Tema: «Hyrynsi» (OIIK-7)

3amanue Ne 1

1. Kakue 9yryHbl Ha3bIBatOT OCIBIMHE?

a) B koTopbix Cobmr. = Ccs3. + CcBo0.; 0) B koTopbix Cobir. = CcBs3.;B) B koTopbix Cobr. =
CcBo0.
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2. Kakyro KpuCTaluTM4eCKyI0 PEeIIeTKy nMeeT rpadut?

a) KyOn4ecKyo 00beMHOLIEHTPUPOBAHHYIO; 0) KyOMUeCKyI0 IpaHeEHTPUPOBAHHYIO; B)
reKCaroHaJlbHYI0

3. Kakyto cTpyKTypy METaUIM4€CKOM OCHOBBI UMEET CEPhIN UYTYH, €CIIH

Ccepaz. = 0,8 %?

a) heppuTHYIO; 0) IEPIUTHYIO; B) (PeppUTO-TIEPIUTHYIO

3ananue Ne 2

1. Yto npencrapiser codoit neaedyput?

a) xumuueckoe coeaunenue Fe u C; 0) mexanunueckyto cmech A u L]; B) Mexanudeckyto cmech @
u L

2. Kakas ¢opma rpadura xapakrepHa IJisi CephIX UyTyHOB?

a) XJIOTIbEBU IHAS;, 0) TUTACTUHYATAS; B) IIIAPOBHIHAS

3. Kak nosy4arotr KOBKUI 4yryH?

a) OTP)KUTOM CEpOro uyryHa; 0) oTurom 0ernoro uyryna?; B) MoauuIupoBaHUEM

3ananue Ne 3

1. B 4éM CcyIHOCTb IBTEKTUYECKOTO MTpEeBpaIeHus ?

a) [A0,8] — IT [@0,03 + 116,67]; 0) [x.p.4,3] — JI[A2,14 +116,67]; B) [%.p.2,14] — JI [A0,8 +
116,67]

2. Kakue uyryHbI Ha3bIBalOT TPaQUTU3UPOBAHHBIMU?

a) B koTopbix Cobmi. = CcBs3.; 6) B kotopbix Cobir. = Cesss. + CcBoO.;B) B KOTOpbIX CcBs3. =
CcBo0.

3. Kakyro cTpyKTypy UMeeT OJIOBUHYATHIA YyTyH?

a) [T+ LI + JI*; 6) [T+ I'p; B) [T+ I'p + JI*

Tema: «Komno3uiuonnnie matepuann» (OIK-7)

3amganue Nel

1. Iuametp Hanonuutenss KM He mpeBsiiaer

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

2. Kakumu crieninaibHBIMU CBOMCTBaMHU 00Maat0T AucniepcHoynpodHeHHbie KM Ha
METaJIJINYEeCKOM OCHOBE?

a) U3HOCOCTOUKOCTBHIO; 0) BEICOKOU MPOYHOCTHIO; B) KAPOIPOUHOCTHIO

3. VI3 TBepbIX CIUTABOB U3TOTABIMBAIOT

a) JeTanu aHTU(GPUKIIMOHHOTO Ha3HaYeHUs; 0) 1eTaau PPUKIIMOHHOTO HA3HAYCHHUSI; B)
MeTa1000pabaTbIBalOIINil HHCTPYMEHT

3amanue No2

1. Kakue BeniecTBa 00bIYHO UCIIONIB3YIOT B KauecTBe MaTpuiisl KM?

a) MpoYHbIE; 0) IUIACTUYHBIE; B) )KECTKHE

2. Pabouas Temneparypa CUTaJUIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu xaxoit yuHe nuckpetrHoro BojokHa KM Ha ero ocHOBE MMeeT MPOYHOCTb, OJIU3KYIO K
npoyHocT KM ¢ HenpepbIBHBIM BOJIOKHOM?

a) li=lkp; 6) 1i>2lkp; B) 1i>51kp

3aganue Ne3

1. Kakue BelecTBa UCMOIB3YIOT B KAYECTBE HATOJIHUTENS?
a) MpoYHbIe; 0) TUTACTUYHBIC; B) BA3KHE

2. Kakyro MaTpuily UMEIOT CUTAJLIbI?

a) METAJUTMYECKY10; 0) CTEKIISIHHYIO; B) YIJICPOJIHYIO
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3. Yro Takoe Ikp?

a) MUHUMAaJbHas IJIMHA TUCKPETHOTO BOJIOKHA, IIPH KOTOPOH MaKCUMAJIbHOE 3HAYECHUE €TO
HaIpsHKEHUS] pAaBHO HANPSHKEHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKCHMallbHas JJTHHA
JUCKPETHOTO BOJIOKHA, TP KOTOPOH MaKCUMAIIbHOE 3HAUYEHUE €T0 HAIPSDKEHUS paBHO
HaIPSHKCHUIO B HETIPEPHIBHOM BOJIOKHE; B) JUTHHA JIUCKPETHOTO BOJIOKHA, TIPU KOTOPOIA
MaKCHUMAJIbHOC 3HAYCHHUC €TI0 HAIIPAKCHUSA PABHO HAIIPAKCHUIO B HCTIPECPBIBHOM BOJIOKHC

Ilepeyens JadoparopubIx padot (OIIK-7)

Ne Kon-Bo
HaumenoBanue OcHatlenue
n/n 94acoB

1 Maxkpoananus Peaxrus I'eitna, abpa3uBHas Oymara, 00pa3isl CBapHBIX 4

cTajne coeIMHEeHUH, GuiIbTpoBaibHas Oymara
Mukpoananus .

2 poatia Muxkpockon MHUM-7, 06pasiibl cTasiei ¥ 4yryHOB 4
crajnei

3 VYrnepoaucrsie Tsepnomep Poxsemia TP 5006, 06pa3ibl yriepoaucThix 8
cTaJu cTajien

Muxkpockorr MUM-7, 06pa3ubl rpaduTH3NPOBAHHBIX
4 YyryHbI 8
YyT'YHOB

5 JlerupoBanHble Muxkpockon MUM-7, oOpasiipl JETHPOBAHHBIX CTaJIEH 4
CTaIIN

6 WNuctpymenTanbubie | Mukpockon MUM-7, 00pa3iibl HHCTpYMEHTaIbHBIX MaTe- 4

MaTepHabl pHaoB
Komnozuimonssle
7 O0pa3ubl KOMIO3UIIMOHHBIX MaTepUaoB 4
MaTepuabl

7. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneyeHue JUCIUILIMHBI.

a) Ocnosnas numepamypa:
MarepuanoBenenue. Y4eOHUK IS CTY. BhIcII. yueO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

6) [ononnumenvHas numepamypa:

1. MarepuanoBenenue. YueOHUK 115 By30B / o pegakuueit b. H. Apzamacosa, I'. I'. My-
xuHa / ApzamacoB b. H., Makaposa B. U., Myxun I'. I". u ap. — M. : u3narensctBo MI'TY um.
H. O. baymana, 2001, 648 c.

2. Teopus cimaBoB. Metoanyeckue ykazanus / noj penakuueit I'. M. Bonkosa — MI'TY
«MAMMN», 2005.

3. Tepmuueckast o6paboTka craneil. Metoanueckue ykazanus / nox pegakuueit I'. M. Bon-
koBa — MI'TY «MAMI», 2008.

4. MammHOCTpOUTEIbHbIE MaTepHalibl. MeTonueckue yka3zanus / moJ peaakuueit I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Bri6bop cmaBoB. Metoauueckoe nocodue / noa penaxiueii I'. M. Bonkosa — M.: MI'TY
«MAMMN», 2009.

6.06vemuvie HaHomamepuanvl. Yyebnoe nocooue / I'. M. Boakos — M.: KHOPYC, 2011,

168 c.

B) IPOrpaMMHOe o0ecriedeHre U HHTEPHET-PeCcypChbl:

[Tone3nble yueOHO-MeTOAMYECKHE U MH(OPMALIMOHHBIE MaTepUalIbl MPECTABIIEHbI HA Call-

Tax:

http://mospolytech.ru/index.php?id=308

http://materiall.ru/
http://supermetalloved.narod.ru/12.pdf
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https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=c6f265&url=http%3A%2F%2Fmospolytech.ru%2Findex.php%3Fid%3D308&msgid=14927738140000000903;0,1&x-email=mami-davidenko%40mail.ru
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf

http://metall-2006.narod.ru/metall slaid lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov - materialovedenie.zip

8. MaTepnaﬂbno-Texnnqeckoe odecrneuyeHue JAUCHUIIIIHHBI

Howmep O6opynoBanue
ayJIUTOPUHU

1313 Teepaomep Poksemia TP 5006 (11T.)
[IpoexTop + 3kpan
Muxkpockornt MUM-7 (9 mit.)

1307 Onekrporneys (Habeprepm 1280°) — 1 mT.

Onekrponeds (Cros 1100°) — 2 mr.

Onexrponeds (ITK-PK-10/12 1280°) —1 .

Teepnomep «bpunemwib» Th5004 — 2 .

Teepnomep Poxsemia TP 5006 — 1 wT.

[Teus mydensaas [IM-10 — 2 .

[MonupoBaneHbIi cTanok StruersTegraPol- 11 - 1 mir.

Otpesnoii ctanok StruersLaboton — 3 -1 1.

YcTaHOBKa /7151 TOPLEBOM 3aKaJIKU

VYcranoBka a1 aiekrporpasieaus Struers Lectro Pol -5. (1 )
Otpesnoit ctanok (1 mT.)

YcraHoBKa s 3anpeccoBku 00pasnos (1 miT.)

BoabsT™meTp — 4 .

doTtornexkTpuyeckuid komopumerp KF-77

[THeBMaTHUeCKH MIITH(OBATHHO-TIONUPOBAIBHBINA cTaHok P-20FS-1-R5

9. MeToauuecKkue PECKOMEHIAUH JJIsA CaMOCTOSITEIbHOI paGOTI)I CTYAEHTOB

CamocrosiTenbHas paboTa sBISE€TCS OJHUM U3 BUIOB Y4eOHBIX 3aHsATUN. [{ens camocTosi-
TeIbHOU pabOThI — MPAKTUUECKOE YCBOCHUE CTYI€HTaMHU BOIIPOCOB METPOJIOTHH, CTaHJaPTU3AIIUN
U cepTU(UKAINKI, PACCMAaTPUBAEMBIX B MPOIECCE N3YUEHUS TUCITUTIIINHEI.

AyautopHas camocTosTenbHas paboTa Mo AUCHUUILIMHE BBIMOIHIETCS Ha YYEOHBIX 3aHs-
THUSIX MOJI HEOCPEICTBEHHBIM PYKOBOJICTBOM MPENOAABATENS U 110 €T0 33JIaHUI0.

BaeayautopHas caMocTosiTenbHast paboTa BBIMOIHIETCS CTYIEHTOM I10 33/IaHUI0 MPEno/ia-
BaTelisl, HO 0€3 ero HEMOCPEICTBEHHOTO YYacTHs

3aga4u caMoCTOAITEILHOM Pa0dOTHI CTY/ICHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSTEILHON yueOHOU pabOThI;

- OCBOCHHEC COACPIKAHNA JUCHUITIINHBI;

- yriryOJieHHe CoJepKaHUs U OCO3HAHNE OCHOBHBIX MOHATHH JUCHUIUINHBL

- UCIIOJIb30BaHKUE MaTepHualia, COOPAHHOTO U MOJIyYEHHOIO B XOJ€ CAMOCTOSITEIbHBIX 3aHs-
TUl U1 3¢ (PEKTUBHON MOATOTOBKHU K K3aMEHY.

Buabl BHEAyIMTOPHOI CAMOCTOSATEIbHOM PadoThI:
- CaMOCTOSITEIbHOE U3YUYE€HUE OTJEIIbHBIX TEM JUCHHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSIM;

- IOJTOTOBKA K JJa0OPaTOpHBIM paboTam;

- BBIITIOJTHEHUEC JOMAITHUX 3a,Z[aHPII>'I IO 3aKPCIJICHUIO TCM,

- BBITMOJIHEHUE JIOMAIIHUX 3aJJaHHUH 10 PEIICHUIO TUITHYHBIX 33/1a4 U YIPaKHCHUH;

- cocTaBiieHuE U 0POpMIICHHE JOKIAI0B U pehepaToB 1Mo OTAEIBHBIM TeMaM MPOrpaMMBbl;
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http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

- Hay4HO-HCCIel0oBaTeNbCcKasi paboTa CTyIEHTOB;

- y4acTue B TEMAaTUUYECKUX JTUCKYCCHUSX, OJIMMIINAAAX.

J171s BBITIOJTHEHUS JII0O0OT0 BHJIa CAMOCTOSTEIBHOM paboThl HEOOXOAMMO POUTH CIIEAYIO-
IIH1€ JTalbl:

- OMpeIeIICHUE ST CAMOCTOSITEIbHON paboThI;

- KOHKpeTHU3alus I03HaBaTeIbHOM 3a/1a4;

- CaMOOLIEHKa TOTOBHOCTHU K CAMOCTOSITEJIbHOM padoTe;

- BBIOOp a/IeKBaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/1a4y;

- IJIaHUPOBaHUE PabOTHI (CAaMOCTOSITENILHOM HIIM C MOMOUIBIO MPENoaBaTesis) Hal 3aja-
HUEM;

- OCYIIECTBJICHUE B [IPOLIECCE BBIIIOJIHEHUS CAMOCTOSITENIbHOM PaboThl CAMOKOHTPOJIS (IIPO-
MEKYTOYHOTO U KOHEYHOT0) Pe3yIbTaToOB pabOThl M KOPPEKTUPOBKA BBHIITOJHEHUS PAOOTHI;

- pednekcus;

- [Ipe3eHTalus paboThI.

Bonpockl, BLIHOCHMbIE HA CaMOCTOsITeILHYI0 padoty (OITK-7)

- KoHCTpyKUMOHHAs IPOYHOCTh U METO/IbI €€ OLIEHKU

- AmopdHble MeTallIbl

- - Jlmarpamma cOCTOSTHUS Kene30-Tpadur.

- JlerupoBanHble uyryHsl. Texuuueckue TpeboBanus s uyryHos rno 'OCT.

- OcraTouyHble HAPSLKEHUS, UX BIMSHUE HA YCTAJIOCTHYIO IPOYHOCTb.

- TepmokuHeTHYECKHE AUArpaMMBbI IPEBPAILCHUs] ayCTEHUTA.

- Crapenue cranu.

- CruiaBbl C 3aJaHHBIMH YIIPYTMMH CBOMCTBaMH.

- CruiaBbl C aHOMaJIBHBIM TEIIJIOBBIM PACLIIUPEHUEM.

- Texnuueckas kepaMuka. BinsHHME BOJIOKHHMCTBIX HAIOJHUTEIEH Ha TEPMOIPOYHOCTH
KEPaMHUKHU.

- ABToMOOMIBHBIE cTekNa. CTEKIOKPUCTAIIIMUECKIE MaTepHalibl (CUTAILIBI).

-  @OyHKIMOHAIBHBIC HAHOMaTepHalibl. HanomaTepuaibl cemeiicTBa QysuiepeHoB.

- MexaHun3anus 1 aBTOMaTU3aIUs POLIECCOB TEPMUUECKOM 00pabOTKH, MEpBI IO OXpaHe Tpya
B TEPMUYECKHUX L€XAX.

10 MeTtoauyecKue peKoMeHIAIUM [IJIsl PenoiaBaTes

OcHOBHOE BHUMaHME NIPY U3YUYEHUU JUCLIUIUINHE] «MaTepnanoBefenne (BKJI. HaHOMaTe-
pMans) : mojydeHme M CBOMCTBA CIEAYET YACNATh H3yYEHHUIO COCTaBa, CTPYKTYPHI U CBOMCTB
COBPEMEHHBIX METAJUIMYECKMX W HEMETAUIMYECKUX MAaTepHaIOB; OCBOCHHIO OCHOB TEpPMHUYE-
CKOM, XUMUKO-TEPMUYECKON U TEPMOMEXaHNUECKOI 00pabOoTKH, METOA0B CTaHAAPTHBIX UCIIBITA-
HUMH 110 onpeieNIeHUI0 PU3NKO-MEXaHNYECKUX CBOWCTB M TEXHOJIOTUYECKUX MTOKAa3aTeIel UCIIOb-
3yEeMBIX MaTEPUAIIOB U TOTOBBIX U3IECIIHUMN.

Teopernueckoe M3y4eHHE OCHOBHBIX BOIPOCOB PA3IEIOB AUCIUIUIMHBI JOJDKHO 3aBEp-
IIaThCS MPAKTHYECKON paboTOM.

Jlns akTuBHM3aIMK y4eOHOTO Mpoliecca MpU U3yUYeHUH TUCHUIUINHBI 3()()EKTUBHO IPUMEHE-
HUE MPEe3eHTALNH [0 Pa3InYHBIM TeMaM JIEKIHH 1 1abopaTopHBIX padoT.

Jlns nmpoBesieHus 3aHATUH MO AUCLMITIIMHE UCIIONB3YIOTCS CpeicTBa O0yUEHHUS:

- yueOHUKH, HHPOPMaLIMOHHBIE pecypchl IHTepHeTa;

- CIIPaBOYHBIE MAaTEpUaAIbl U HOPMAaTUBHO-TEXHUYECKAS TOKYMEHTALIMS;

- METOAMYECKUE YKA3aHUs JUIsl BHITIOJIHEHUS JIAOOPaTOPHBIX padoT.
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Ilpunooicenue 3

CTpyKTYypa U cojlep:KaHHe JUCHHILINHBI «MaTepuajioBeaeHue (BKJI. HAHOMATEPHUAJIBI: MOJIyYeHHEe U CBOHCTBA)»
1o HanpasJjeHu1o noaroroBku15.03.01 «MamuHocTpOECHUE)
no npo¢usro noarotoBku «O00py10BaHNe U TEXHOJIOTHSI CBAPOYHOT0 MPOU3BOACTBA)

Pa3nen

Cemectp

Henensa ceEMECTpPa

Bunel yueOHOI paboThI, BKIIIOUYast
CaMOCTOSITENIbHYIO padoTy CTy/IeH-
TOB U TPYJIOEMKOCTb B Hacax

Bunbl camocTosiTenbHON paboThI CTY-
JICHTOB

®opMsI aTTe-
CTaluH

J | II/C | Jla6. | CPC | KCP

KP | KII | PIP Peo. K/P

Tperuii cemecTp

BBojHasg yacTe.

w

[EEN

1.1 ®usnko-MexaHH4YecKHe CBOIiCTBA
MartepuaioB. Cmpoerue mamepuanos.
Ocnoenble  nowsmus 0  CE0UCMBAX
mMamepuanos. Amomno-
KpUCMaiiuiecKkoe Cmpoenue mMemasiios,
usomponus, AHU30MPONUs,
keasuuzomponus. Ilymu noeviuenus
npounocmu memannos. Kpucmannuzayus
Memaios nepsuyHas 1 6MopudHas.

w

1.2 Teopuss cnanaBoB. [lonamus o
Cnaaeax. Teepovie pacmeopbl,
Mexanuyeckue — cmecu, — Xumuueckue
coeounenusa. [Huazpamma  cocmosHus
Jcenezo-yemenmum.  Xapaxmepucmuxu

5,7
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KOMNOHEHMO8. Cmpykmyphvie
cocmasnawue u Gasvl Ha ouazpamme
JHcene’0-yeMeHmum. Knaccugpuxayus
cmaneii no Ccnocoby  npouzeo0cmaed,
HazHauenuro u Kavecmsy. Mapkupoexa
yenepooucmulx — cmaneu. Hyeymol ¢
epaghumom, nonosuHuamvie u Oenvie.
Cmpyxkmypa, ceolicmea, obnacmu
NpUMEHEeHUss U Memoobl  NOJYYeHUs.
cepbiX, KOBKUX U  BbICOKONPOUHBIX
yyeyHos. Mapkupoeka uy2yHos.

1.3 Jlabopamophas paboma
«MakpOCTpYKTYpHBIN aHaJIU3 »

1.4 Jlabopamophas paboma
« MUKPOCTPYKTYPHBIN aHAJIN3 CTAJI)

15 Jlabopamopnas paboma
«YTIIEPOAUCTHIE CTATIHY

1.6 Jlabopamopnas paboma «UyryHbb»

1.7 KonTponbHas pabora
«YTIepoUCThIE CTAIH U YyTYHBI»

1.8 BuusiHue JIerupyommx 3J1eMeHTOB
HAa CTPYKTYpPY H CBOMCTBAa CTaJjIeH.
Das3zvl, obpazyemvie ne2upyroOuumMU de-
MeHmamu 8 cmanax. Bauanue neeupyro-
WUX 371eMeHmMOo8 Ha NOIUMOpuUM dice-
zesa, Ha ceoticmeéa eppuma u aycme-
numa. OcobeHHocmu mepmuyeckou 00-
pabomxu necupoganHvix cmaneu. Knac-
cuguxayus, mMapkuposka, oegexmol Je-
2UPOBAHHBIX cmaJlell.

10

1.9 Jlabopamopnas paboma «Jlecuposan-
Hble cmanuy

11
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1.10 MHCcTpyMeHTAIbHBbIE MATEPHAJIBI.
Tseepovlie nopowikosvie cniagvl  0us
pesicyweco uncmpymenma. Kepamuxa.
Csepxmeepovie mamepuanwl.

12

1.11 Jlabopamopnas paboma
«HUncmpymenmanbHvle Mamepuanvly

13

1.12 Ilonumepot

Obwasa xapakmepucmuxa nOJIUMEPOS.
Knaccughuxayus, cocmas, cmpoenue, oc-
HOBHblEe NPUHYUNBI NPOU3BOOCMBA NOJU-
Mepos, ux Mmexawuueckue, pusuyeckue,
Xumuyeckue ceolcmada. TepMOI’l]laCI’nl/lll-
Hble U MepMOpeaKmusHvle Na1aCmMmAaccyi.

14

1.13 KoMno3uuuoHHbIE MATEPHAJIBI.
Knaccugpurayus KOMNO3UYUOHHBIX
Mamepuanos. Komnosumui c
Memaiiudeckou mampuyetl.
Lucnepcnoynpounennvle

KOMNO3UYUOHHbIE mMamepuansi.
Bonoxnucmuie KOMNO3UYUOHHbIE
mMamepuasi. Ilopowxogvle
KOMNO3UYUOHHbBLE mamepuanvl
(kepmemot). Komnozumelr ¢ nonumepuoi
mampuyeu. Komnosumul ¢ kepamuieckou
u cmexknisaHHou mampuyeu. [Ipumenenue
KOMHO3UYUOHHBIX mamepuanos 8
ABMOMOOUIECINPOCHUU.

15

1.14 Jlabopamopnas paboma
«Komnosuyuonuvie mamepuansiy

16

1.15 Hanomamepuaonei.
Knaccugpuxayus, ocobennocmu ceoticms.
OcHosHbie memoowl nonyuenusi. Memoowi

17,
18
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KOHCOJZM()CZI/;MM HaHodacmuy 6 obvemHbie

mamepuanvl.  Memoovl  nomyyeHus
00beMHbIX u NJIEHOYUHbIX
HaHOMAamepuaios. Obvemnvie
mamepuanwl ¢ HAH000basKamu
IIpumenenue HanomMamepuaios 8
MAWUHOCMPOEHUU

dopma aTTecTalnu

Bcero yacoB mo 1ucunInHe

136
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