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1. EJIX OCBOEHU A JUCLHUIIJINHBI

Heano qucnuniuubl «MeTtamiorpadus SBISETCS W3YyYECHHUE 3aKOHOMEPHO-
CTel 00pa3oBaHUs CTPYKTYPBI, UCCIEAYS MaKPOCTPYKTYPY U MHUKPOCTPYKTYPY Me-
Taja, a TaKKEe WU3MEHEHHUs CBOMCTB MeTajla B 3aBUCUMOCTU OT M3MEHEHHUS €ro
CTpYKTypbl. MccienoBaHue CTPYKTYpbl — HEOOXOAUMO [JiIsi HAXOXKJCHUS CBSI3U
«CTPYKTYpPa—CBOWCTBOY», & YCTAHOBJICHHE 3aKOHOMEPHOCTEN 00pa30BaHus CTPYKTYPHI
— I IPOTHO3UPOBAHUSI HA OCHOBE ATOM CBSI3M CBOMCTB HOBBIX CILIABOB.

B pe3ynbrare ocBoeHMS JaHHOW JUCIUIUIMHBI Y CTYIAEHTOB (POPMUPYIOTCS OC-
HOBHBIE MpodeccuoHaIbHbIe KOMIETeHIINH, oTBeuatomue tpedoanusim OI'OC BO,
Kk pe3ynbrataM ocBoeHusi OIIOIT BO no nanpasnenuto 22.03.01 «Marepuanosene-
HUE€ U TEXHOJIOTUH MATEPHUATIOBY.

Tabmuna 1. TpeboBanus Kk pe3ynbTaTaM OCBOSHHS MPOrpaMMBbl OakagaBpuaTa

Kon TpeboBaHus K pe3ynbTaTaM OCBOEHUS IPOrpaMMbl OakagaBpHuara

CIOCOOHOCTh MCIOJb30BaTh B MCCIEIOBAHUAX M pacyeTax 3HaHUsA O METOAax Hc-
CIIEIOBaHMsl, aHaJIM3a, TUArHOCTHKU U MOJEIUPOBAaHUS CBOMCTB BELIECTB (Mare-
pHaoB), PU3NYECKUX U XMMHUYECKHUX IpolieccaX, IPOTEKAOINX B MaTepuaiax Mnpu
UX MOJYYeHUH, 00paboTKe 1 MOJUPUIIMPOBAHUH

[1K-4

TOTOBHOCTb KOMILUIEKCHBIE UCCIIEAOBAHNS U UCIBITAHUS IIPU U3YYEHUN MaTEpUaIOB
ITK-5 U U3JIeNUN, BKIIIOYasl CTaHAapTHBIE U CepTU(ULMPOBAHHBIE, MPOLIECCOB UX MPOU3-
BOJICTBA, 00pabOTKH U MOIUUKALIUN

FOTOBHOCTh paboTaTh Ha 00OpPYAOBaHWU B COOTBETCTBMM C IpPaBUJIAMH TEXHUKH
I1K-12 0€30I1aCHOCTH, MPOM3BOJCTBEHHON CAaHUTAPHM, MOXKApHOW 0E30MacCHOCTH U HOPM
OXpaHbl TpyJia

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO

VYyebnas nucuuniauHa « OCHOBBI KpUCTaJIOrpaduu» OTHOCUTCS K BapUATUB-
HOMl yactu Onoka 1 OIIOII BO. JlanHyt0 OTUCUHUILIUHY CTYAEHTBI M3y4alOT BO 9-M
ceMecTpe.

JIJist ycrenHoro yCBO€HHUsI CTyJeHTaMu Kypca «Metaisorpadus» HeoO0X0auMo
3HaHHWE OCHOBHBIX KypPCOB XUMHH, (PU3UKH, OOLIETO MaTepuaIoBeACHUS U TEXHOJIO-
ruu MatepuaiioB. M3 Kypca BbICIIEH MaTeMAaTUKH HMCIIOJB3YIOTCS 3JeMEeHThI audde-
PEHIMANIBLHOTO M MHTErpajbHOro ucumcieHus. Kypc xumuum obecriednBaeT cBefe-
HUSMHU O THIIAX CBSA3W B TBEPIBIX TelaX, JHEPreTHUKE U KMHEMATHUKE XUMHUYECKUX
MPOIIECCOB, TEOPUU KOPPO3UH MeTauioB. M3 Kypca GU3MKK MpU U3yUYCHUM JTAHHOU
JUCIMIUIMHBI UCTIONB3YIOTCS CIEAYIOLIUE pa3Aeibl: pU3nKa TBEpAOro Teia, Gpu3uka
AJIEMEHTApHBIX YacTHUI, MOJIEKyJsipHas gusuka. M3 Kkypca maTepuanoBeeHUS U TEX-
HOJIOTMM MaT€pHaJIOB UCIIOJIB3YIOTCS CIEAYIOLIUE pa3leibl: TEOpHsl CIJIaBOB; KpUTeE-
pUM OLICHKM MaTepHajIoB; IJIacTUYecKas nedopManus U peKpUCTaUIM3alus MeTall-




JIOB, CIUIABBI HA OCHOBE JK€JI€3a; [[BETHBIC METAJUIbI U CILJIaBbl; HEMETAJUIMYECKHUE Ma-
TepHalbl; 00pabOTKa METAJIOB J1aBJICHUEM; JINTEITHOE IPOU3BOCTBO.

3HaHUS W HABBIKH, IMOJTYYEHHBIE NPU U3YYEHUH JTaHHOTO Kypca, IIUPOKO MpHU-
MEHSAIOTCSI CTYJIEHTaMHU MPU U3YYEHUH JPYTUX AUCLUIUIMH OJ0Ka 1: METOIBI CTPYK-
TYpHOT'O aHaJIM3a MATEPUAJIOB M KOHTPOJISI Ka4eCTBa JETajel; TEXHOJIOrus U 000py-
JIOBaHHE TEPMHUYECKOW U XUMHKO-TEPMHUYECKOW 00pabOTKH; BHIOOp MaTepHUajioB H
TEXHOJIOTUH B MAalIMHOCTPOECHUH U JIpP.; & TAKXKE MPU MPOXO0KICHUU MPONU3BOICTBEH-
HOM ¥ IPEAJAUIUIOMHON MPAKTUKH.

3. KOMIIETEHIIUU OBYYAIOILIEI'OCsl, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHUA JTUCIHUIIJIMHbI

B pesynbraTe OCBOEHHS NUCHUIUIMHBI O0YYArOMIMNCS TOJKCH JEMOHCTPHPO-
BaTh CIEAYIOIINE Pe3yIbTAaThl 00pa30BaHUS

3HaTh: 3aKOHOMEPHOCTH OOpa30BaHUs CTPYKTYPHI, H3MCHECHHUS MEXaHUYe-
CKUX, JIEKTPUYECKUX U JIPYTHX (PU3UYECKUX CBOMCTB MeETala B 3aBHCUMOCTU OT
WU3MEHECHHS €TO CTPYKTYPHI; a TAK)KE YCIOBUS U MPUYUHBI BOSHUKHOBCHHS TPU KPH-
CTaJUIN3allNY, IJIACTUYCCKOH JeopMaIui 1 peKPUCTALTH3AIMHA TEKCTYPhl METAJIOB
(IIK-4, 5, 12);

yMeTh: UCIIOJIB30BAaTh Ha MPAKTHKE COBPEMEHHBIEC MPEICTABICHH HAyK O Ma-
Tepuanax; paboTraTh Ha CBETOBOM MHKPOCKOIIE; M3TOTABIMBATh MUKPOILIU(HI; BbI-
SBIISATh HA NUIM(AX TUMHYHBIE CTPYKTYPHBIC COCTABIISIONINE, MTPOBOIUTH METAILIO-
rpadMUecKuii aHaJIN3 TPOMBIIIICHHBIX CTajeil W YyTryHOB, IBETHBIX METaIOB U
CIUIaBOB;, W3TOTaBIMBATh MaKpOUUIM(bI; MPOBOIUTH MaKPOCTPYKTYPHBIN aHaIU3
(IIK-4, 5, 12);

BJIaJIeTh: METOJIaMU aHaJM3a CBOWCTB MAaTEPHAJIOB; MPAKTHUYECCKUMHU HaBBIKa-
mu Metauiorpadudeckoro uccnenoBanus (I11K-4, 5, 12).

4, CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
4.1. Pa3aensl JUCHUIUIAHGBI U BUIBLI 3aHITHHA.

OO6mrast TpyJI0EeMKOCTh TUCIUILIUHBI COCTAaBIsIeT 4 3adeTHble enuHuibl, 144
yaca.



Ta0nuua 2. Pa3nesns! qUCHUILIMHELI M BUABI 3aHATHI

Bunpl yueGHOI paboTBhI,
BKJTIOYAs CAMOCTOSITEIIBHYIO
paboTy CTyICHTOB Dopmsl
U TPYJIOEMKOCTb (B yacax) TEeKyLIero
§ O0beMm yueOHOU KOHTPOJIS
No e § E % C paboTsI yCIIeBAEMOCTH
n; Pasgen 3 8 = e |8 C IPUMEHEHHEM (no nedensam
[ |[MACHMILTHHBL 3 = ) =l & o MHTEPaKTUBHBIX cemecmpa),
© g B ;:) 2|9 4 METO/I0B dopma
e é | = E @) = (B wacax / %) HPOMEXYTOYHOM
E g § R aTTeCTAIlN
218 3 (no cemecmpam)
Q| 8 | X
=R
1 | Pazmen 1 5 1-2 2 6 -
3-4
2 | Pazmen2 5| 56 6 18 18 6/25 Peiitunr-xonTposns 1
7-8
9-10
3 | Paznmen 3 51112 | 6 12 16 9/50 Peittunr-koHTpoIs 2
13-14
15-16
4 | Pasnen 4 > 17-18 4 6 14 5/50 PeiTHT-KOHTpPOITH 3
Bceero | 5 18 18 36 54 20/37 JK3aMeH

4.2. ConeprkaHue pa3aeiioB TUCIUILTNHBI

Paszoen 1. Xapakmepucmuxa peanvrnozo memanna. 3ameepoesanue Memauios.

Tewma 1.1. 3nauenue, Henpb u 3aaa4u Kypca «Metamtorpadus». XapakTepucTu-
Ka peasibHOTO MeTasuia: [Ipumecn B metannax.

Tema 1.2. 3arBepaeBanue metamwioB: CTpykTypa kuakux metamioB. [Ipouecc
3arBepaeBaHus. PopMa KpUCTAIIOB, OOpa3yloLIMX MpH 3aTBEPAECBAHUM MeTajuia.
Bo3HukHOBeHUE Ne()EKTOB PEIIETKH IPH 3aTBEPACBAHUU.

Pa3zoen 2. [Ilpakmuueckas memannozpaghusi.

Tema 2.1. Meramiorpadudeckne MUKPOCKOIBI: Y BennueHue oobekra. [IpuH-
UIUalbHAs cXxeMa MUKpockoma. Pa3pemaromas cnocoOHOCTh MUKpockomna. O0bek-
TUBBI U OKYJISIphI. OO0IIME TpaBiia 0OpaIEHUsI C MUKPOCKOIIOM.

Tema 2.2. [IpuroroBienue mukponuindon: OT60p 00pa3IoB A METALIOTpa-
dbuueckoro uccinenoBanus. [lnudoBanue u monupoBka num@os. BeisgBieHne cTpyk-
Typbl TpaBieHueM. OCOOCHHOCTH MPUTOTOBICHUS MHUKPONLIHN(OB Pa3TUYHBIX CIIJIa-
BOB. XpaHeHne Mukpounumdon. TexHuka 0e30MacHOCTH MPU MPUTOTOBICHUU IILTH-
¢oB.

Tema 2.3. MeToasl BbIABIEHUE MUKPOCTPYKTYPBI METAILTIOB: OCHOBBI BBISIBJIC-
HUSI MUKPOCTPYKTYpbI. Pa3nuunbie criocoObl BBISIBIEHUS MUKPOCTPYKTYpPbI. XHUMUYe-
CKO€ TpaBjieHUE. B3BelnBaHHe XMMHUYECKUX BEUIECTB JIJISl MPUTOTOBIEHUSI PEAKTH-



BOB. DJIEKTPOJIMTHUYECKOE TpaBieHue. TexHrnka 0e30MacHOCTH NP TPaBJICHUU LUTHU-
¢doB.

Tema 2.4. MeTonbl onpeeneHus: HEMETATUTMYECKUX BKIIOYEHUM: VIcTOUHUKH
oOpazoBanus BkiIoueHui. Knaccudukanusa HeMeTaluIMuecKux BKIIOUYeHUd. Merad-
Jgorpaduyueckre METOIbl U3YUYCHUS HEMETANIMYECKUX BKIIOUEHH. MeToIbl Bblieme-
HUS Y TIOCJIEAYIOIIEr0 U3YyYEeHHS] HEMETANIMYECKUX BKIIFOUECHUN.

Tema 2.5. Metonbl KonudecTBeHHON MeTaiorpaduu: OnpeeneHus BeTudu-
HbI 3epHa. Onpenenenne (pazoBOro cocTaBa CIIaBOB.

Tema 2.6. U3mepenne mukpotBepaoctd. OOIacTh NPUMEHEHHUS] METOJa MHK-
POTBEPAOCTH.

Pa3zoen 3. Memannoecpagusa cniasos Ha ocrnoge dicenesa.

Tema 3.1. Makpo- © MUKPOCTPYKTYpa JIUTOU U TopsiueaehOpMUPOBAHHOMN yT-
JIEPOJIUCTOM CTaJIH.

Tema 3.2. MUKpOCTPYKTYpbI CTajlell NpU pa3IU4HbIX TEPMUUYECKUX 0OpabOT-
Kax (OTXKHT, 3aKaJiKa, OTIYCK, XHMHKO-TepMHYECKas 00paboTka). BiusHue remenTa-
MU U MOCTEAYIoNeld TepMUUECKOil 00pabOTKM Ha CTPYKTYPY U CBOMCTBA IIEMEHTO-
BAaHHOIO cJiosl. BiusiHMe a30THpOBaHUS HAa CTPYKTYpPY M CBOMCTBA MOBEPXHOCTHOTO
CJI04.

Tema 3.3. Metamiorpadusi cBapHbIX IIBOB. Metamorpapuyeckuii KOHTPOJIb
CBapHBIX IIBOB. 30HA TEPMHUECKOTO BIHSIHUSI.

Tema 3.4. MukpocTpyKTypa JIETUPOBAaHHBIX cTajeil. THMOBBIE aUarpammbl
paBHoBecust Fe-M. CrpykTtypa mapranueBoi ctanu. CTpyKTypa XpOMHCTOH CTajH.
Crpykrypa HuKeneBo# crtanu. CTpyKTypa KpEMHUCTOM CTaH.

Tema 3.5. Makpo- u MUKPOCTPYKTypa YyT'yHOB.

Pazoen 4. Memannoepagus yeemuolx memasinios u cniagos.
Tema 4.1. MuUKpOCTPYKTypa MEIU U €€ CIJIaBOB.

Tema 4.2. MUKPOCTPYKTYpa aTFOMUHUS U €T0 CIIJIaBOB.
Tema 4.3. MUKpOCTpYKTypa TUTaHA U €rO CIIaBOB.
3aKIOUYCHHE.

4.3. JIeKITMOHHBIN KypC

OO0beM JeKIMOHHOM Harpy3ku cocrtaBisieT 33,3% oOT oOuiero oobema ayau-
TOPHOU HATrPy3KH.



Tabnuma 3. Pactipenenenue JeKIMOHHON HArpy3KH 1Mo (hopmMam IpOBEICHUS

O0BeM Harpy3Ku
Ne (B yacax)
Paznen Jlexuun-
n/ Jlexuun
JIACITUTIIUHBI . | KoHcysnbTauMM
11 B TpaAULIMOHHOU o
(bopMe B aKTUBHOU
bopme
1 Pasznen 1. XapakTepucTrKa peaibHOTO METaa. 5
3aTBepaeBaHNE METAIIIOB.
2 | Pasznen 2. [IpakTuueckas Metauiorpaus. 3 3
3 | Pazaen 3. Meramtorpadus cruiaBoB Ha OCHOBE XKejie3a 3 3
4 | Paznmen 4. Merayutorpadust IIBETHBIX METAJIOB U CILIABOB. 1 3
Hroro 9 9
Bcero JieKIIMOHHOM HAIPy3KH 18

4.4. JTabopaTOpHBIi MPAKTUKYM

JIabopaTopHBIil NPAaKTUKYM SIBIsIETCA (POPMOI rpyNIoOBOM ayAUTOPHOM pabOThI
B HEOOJBIIMX Tpynnax Juisi OCBOEHUS MPAKTUYECKUX HABBIKOB C LIEJIbI0 (POpMUPOBA-
HUS OCHOBHBIX TIpoeccnoHanbHbIx KoMireTeHuil (ITK-4, 5, 12), HeoOX0aAMMBIX IS
OCBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOM MPOTPAMMBI.

Tabnuua 4. [lepeuens paboT 1a00paTOPHOTO MPaKTHKyMa

Ne Ne paznena
HanmenoBaHue 1a00paTopHBIX paboT [TpoomKUTETHHOCTD
/1t JIUCITUILINHEI
1. Paznen 2 | MI3yyeHue Metamiorpaduueckoro MUKpOCKOIa 4
2. Paznen 2 [IpuroroBneHnue oOpa31oB sl U3YYEHHS] MUKPO- 4
CTPYKTYPBI C IOMOIIIBIO CBETOBOT'O MUKPOCKOIA
3. Paznen 2 | KonnuecTBeHHbIH MeTajutorpaguuecKuil aHanus 4
4. Paznmen 2 | MI3smepeHne MUKPOTBEPIOCTH 4
3amura J1abopaTopHbIX padoT 2
S. Paznmen 3 N3yuenune BnusiHUS TEPMUUYECKONH 00paOOTKHU Ha 4
CTPYKTYPY YIJIEPOJUCTBIX CTasIeH
6. Paznen 3 | Mertaiorpadusi CBapHBIX IITBOB. 4
7. Pa3nen 3 W3yueHne CTpyKTYypbl UyTyHa C pa3ianuHol dop- 4
Mol rpadura
8. Pasnen 4 Mertannorpadus Menu 1 CIiIaBoB Ha €€ OCHOBE. 4
3amura J1abopaTopHBIX paboT 2
Bcero 36

4.5. CamocrosiTenbpHas paboTa

CamocrosTenbHas pa60Ta CTYACHTOB SBJISACTCA BA)KHEHIIIMM KOMIIOHEHTOM
O6pa?>0BaTCJ'IBHOI‘O Imponecca, pa3sBUBAOIIUM HX CITOCOOHOCTH K caM006yqum0 141
ITOBBIIIICHHUIO CBOCTO HpO(bﬁCCI/IOHaJ'II)HOFO YPOBHA.




Llenp caMocTOATEIBHON PabOTHl - CAMOCTOSTEIBHO IPUOOpPETaTh HOBHIC 3HA-
HUS, UCTIONB3Ysl COBPEMEHHBIC 00pa3oBaTelbHBIC TEXHOJOTUH, 00001IaTh, 0hopm-
JSITh, TPEACTABIATh U JOKIAAbIBAaTh PE3YJIbTAThl BBIIOJHEHHOW PAalOOTHI, a TaKxke
KPUTHYECKH aHAJU3MPOBATH IMOJIYYCHHbIE 3HAHUS U apTyMEHTHPOBAHO OTCTAaMBATh
CBOM IPEAJIOKEHUSI.

CamocTosaTenbpHast paboTa HampaBlieHa Ha 3aKpPEIUICHUE U yIiTyOJIeHHe OCBOe-
Hus yayeOHoro marepuana (I1K-4, 5, 12), ona BktoyaeT B ceOs ClieAyIonue BUIAbI pa-
OOTBI CTYICHTOB: OINEPE’KaIOIIasi CaMOCTOsATEbHAs paboTa, MOATOTOBKA K MpaKTHYe-
CKUM 3aHITHSIM M TIOJITOTOBKA K dK3aMeHaM. Orepekarolas caMoCTosTeIbHas pado-
Ta 3aKII0YACTCs B U3YUCHUH OTACIBHBIX TEM Kypca 110 3aJaHHIO MPENo1aBaTesl.

He cMoTpst Ha TO, 9TO y4eOHBIM TJIAHOM HE TIPETyCMOTPEHO HamucaHue pede-
paToB, C LIEJIbIO AaKTUBU3AIMHM CAMOCTOSITENIbHOM padOoThI MpenogaBaTelib Npeiaraet
CTYAECHTaM BBINOJHUTH pedepaTuBHYO0 paboty. Ilpu 3TOM CTyI€HTOM MOXKET OBITh
npeyiokeHa U cBos TeMatuka. CTyJeHTbl TOTOBAT pedepart, AeiatoT 0 HEMY Ipe-
3€HTAIMIO U JOKJIAABIBAIOTCS Mepea CTyAeHTaMH Tpymmbl. Jlydimme AoKiIamsl mpes-
CTaBJISIOTCS HAa BY30BCKOM CTYJ€HUYECKON KOH(pEPEHIUU.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOI'NHU

Bosbiiasi yacTh JEKIMOHHOTO Matepualia opopmiieHa B BHUJIE MPE3CHTAIUU C
UCTIOIb30BaHUEM CTaHAapTHOM mporpammsel B PowerPoint. Jlns meMoHcTpanuu aaH-
HOT'0 HarJIsiAHO-WJUTFOCTPUPOBAHHOTO MaTepualia JICKIUU HCIIOJIb3YyETCs COOTBETCT-
ByIOIIIas ammapaTtypa (HOyTOyK, pOEKTOoD).

B pamkax mpoBeseHUs JEKIUNA U TaOOPATOPHBIX 3aHATUN 3aIlUIaHUPOBAH pa3-
OOp KOHKPETHBIX CUTYallUid C 1eNbi0 (DOPMHUPOBAHUS W PA3BUTUS MPOPECCUOHAD-
HBIX KOMIIETCHIINHA Y 00YyJaronuxcsl.

C uenpl0 aKTUBHU3ALUM CAaMOCTOSITENIBHONW pabOTHI CTYJEHTOB II€J€CO00pPa3HO
WCIIOJIb30BAHUE ONEPEkKAIOIIEH CaMOCTOSATENbHOU padoThl. CTyA€HThI CaMOCTOS-
TEJIbHO M3YYalOT OTACJIbHBIE TEMbI, OTAEIbHBIE BOMPOCHI, JOMOJTHUTEIBHYIO JUTEpa-
TYpy [0 U3YYEHHS] TEOPETUUECKOTO MaTeprUaia, YTO MO3BOJISAET MPEMOIABATEIIIO Olle-
peThbcsl Ha M3YYEHHBIN CTyJleHTamMu Mmarepuai. [Ipu 3ToM BbIpaOaThIBalOTCA 3HAYM-
TeNbHBIA Oarak 3HaHWM, HAaBBIKOB U YMEHUM, CLIOCOOHOCTh aHAJIM3UPOBATH, OCMBIC-
JIMBATh U OLICHUBATh COBPEMEHHBIC COOBITHS, peniaTh npodeccuoHaibHbIe 3aJja4i Ha
OCHOBE €JIMHCTBA T€OPUU U MPAKTUKH, YTO FAPAHTUPYET YCIIEIIHOE OCBOEHHUE IPO-
beccun.

OOcykneHue CTyIeHUYECKHX TOKJIAJ0B MPOXOAUT B JUAIOTOBOM pexume. Ta-
Kasi MHTEPAKTUBHAS TEXHOJIOTHUS Pa3BUBACT y CTYACHTOB CIOCOOHOCTHh aHAIM3UPO-
BaTh U CHUHTE3WPOBATh M3ydaeMblid MaTepuas, oPOPMIISTh, MPEACTABIATh U JTOKJIa-
IbIBaTh €r0 ayJAUTOPUHM, YMEHHE BECTH JIUCKYCCHIO, apTYMEHTUPOBAHO OTCTauWBaTh
CBOIO TOUKY 3pEHUS.



6. OMEHOYHBIE CPEJICTBA JJIAA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, IPOMEXXYTOUYHOM ATTECTALIUA
1O UTOI'AM OCBOEHUA TUCIUIIJIMHBI U YYEBHO-

METOINYECKOE OBECIIEYEHHE
CAMOCTOSTEJIbBHON PABOTHI CTYJEHTOB

B coorBerctBun ¢ llonoxenneM 0 peUTHHIOBOM CUCTEME KOMILJIEKCHOW OLICH-
KU 3HAHUH CTY/IEHTOB HAa OCHOBE HAaOpaHHBIX OAIJIOB, YCIIEBAEMOCTh CTY/IEHTOB OIle-
HUBAETCS CIEAYIOIUM 00pa3oM:

MaxkcumanbHasg cymMMa OajljioB, HaOMpaeMasi CTYJEHTOM MO AMCLUHMILIMHE, 3a-
KpbIBa€EMOW CEMECTpPOBOM arrectanuei, pasHa 100.

B koHI1e cemecTpa 1o JaHHOM AUCHUIUIMHE MIPEIyCMOTPEHA clladya IK3aMeHa, U
YCIIEBAEMOCTh  OIPENENSAETCS CIEAYIOUMMH OLEHKaM: «OTIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTEIBHO» U «HEYAOBIETBOPUTEIILHO» IO CIAEAYIOIIECH HIKaje:

MakcumanbHas cymma (100 6amioB), HabupaeMasi CTYJIEHTOM IO TaHHOM JIHC-
[IUIUIMHE, BKIIOYAET IBE COCTABIISIONINE!

[lepBas cocraBmisonas — OIEHKA MPEMOAaBaTeIeM UTOTOB YUEOHOU JeATEeNb-
HOCTH CTYJIEHTa M0 MU3yYEHUIO JUCUUIUIMHBI B TEYEHUE ceMecTpa (B cymMme He Ooree
yem 60 OamroB). Bropas cocTamisiomas OIEHKH MO JUCITUIIIMHE — OIICHKA 3HAHHM
CTyZIeHTa Ha 3Kk3aMeHe 1o 40-0apHON mIKae.

3aganus i pedTHHT-KOHTPOJIS
(mecmosvle 3a0anusi, NPUMEPHbBIU 8APUAHNT)

PeliTUHT-KOHTPOJIB |

1. Hanmenpyro TemionpoBoAHOCTh UIMEET .

a) IEKTPOIUTUYECKOE JKETE30; 0) TEXHUYECKOE KEeJIe30;

B) cTaiib 10; T') AJIEKTPOTEXHUYECKOE KEIE30;
2. [Tpu Manom nepeoxakIeHUH OYeHb YUCTHIX METAJUIOB B Haualle 3aTBEpICBaHUS 00-
pasyrorcs

a) IPaBUIILHO OIPaHEHHbBIC KPUCTAILIB PABHOBECHOM (DOPMBI;
0) TeHIPUTHBIC KPUCTAILIHI;

B) CTOJ0YAThIE KPUCTAILITBL;

I') MTOJIbYaThie KPUCTAILIbI,

3. YBenuuenne obwekTuBa Vg onpenensiercs mo gpopmyne Vo= A/ F 5 B KOTOpOH A
00o03HayvaeT X
a) pacCTOsTHUEe Hauy4Iiero BuaeHus 250 Mum;
0) dhoxycHOe paccTosiHuE 00BEKTHBA,
B) PaCCTOSIHME MEXY 3a/IHCH (POKATBHON IUTOCKOCThIO OOBEKTHBA M TIepeaHeit (o-
KaJIbHOM TIJIOCKOCTBIO OKYJIsipa — ONTUYecKas JJIMHA Ty0yca MUKPOCKOIIA;
') MAaKCHUMAaJIbHAS pa3penIaroniasi ClioCOOHOCTh ONTUYECKON CHCTEMBI;




4.

5.

6.

7.

8.

9.

Oxynsipbl TUIIa TOMa

a) UIMEIOT OTpULATENbHOE (DOKYCHOE paCCTOHHI/Ie (ot -20 no -70) u, cnenoBaTENbHO,
HE MOTYT OBITh MCIIOJIb30BaHBI KaK JyIa WM KaK OKYJISp JUIA BU3YaIbHON pabOTHI;
0) crenuanbHO PACCUUTHIBAIOT JUIsl IPUMEHEHUS ¢ 00bEKTUBAMU-AIIOXpOMaTaMH1; B
CBSA3M C 3aJauell UCIPABJICHUS XpOMaTHYECKOW aldeppauuy OOBEKTHBA OJHA U3
JIMH3 00s13aTEILHO IBOMHAS,

B) UMEIOT Hanbosee MpocTyro KOHCTpyKuuto. [lepennss nuH3a (rina3Has) gaer yBe-
JMYeHUe U300paXkeHus, 00pa30BaHHOIO B IUIOCKOCTH AuadparMbl OKyJsipa 00bek-
THUBOM U 33/IHEH JIMH30M OKYJIspa (ITOJIEBO).

N3nydenue, uMmerolee 1MHY BOJHBI paBHYIO 10-380 HM, siBIsieTcs
a) yapTpadruoIeTOBBIM; 0) BUIUMBIM; B) HH(PpaKpacCHBIM.

Ha puc.1 okymnsip o6o3HaueH mudpoi :
a) l; 0) 7; B) 10; r) 13;

Puc.1.

Ha puc.1 ceeTodgunbtp 0603HaueH 1udpoit .
a) 1; 0) 4; B) 7; r) 11;

Ha puc.1 nun3a s paboThl B TEMHOM M0Jie 0003HaueHa Hudpoit
a) 2; 0) 4; B) §; r) 20;

Ha puc.1 otpaxaromias miuacTuHka 0603HaueHa U poit .
a) 2; 0) 4; B)7; r)9;

10. meromuecs: HAAMUCH HA OKYJISIPe MUKPOCKOIAa 0003HAYAIOT

a) YBEJIMUCHUE; 0) pokycHOE paccTOsSHUE U YUCIIOBYIO allepTypy;
B) (hOKYCHOE pacCTOsTHUE; B) YHCJIOBYIO amliepTypy;



11. Ha mumndoBanHbx 00pasmnax BUIHBI

a) TOpHI; 0) pucku;

B) 3€pHa; I') HEMETAJUTMYECKUE BKIIFOUEHHS U TIOPHI;
12. Ha oOpa3uax (4yryH) rnocie moJMpoBKU BUIHBI

a) TOpHI; 0) pucku;

B) 3€pHa; T') HEMETAJUINYCCKUE BKIIFOUCHUS H TTOPHI.

13. [Ipoba — 3To .
a) 4aCTh METAJUIONPOIYKIIMH, OTOOpaHHAs! i1l M3TOTOBJICHHSI M3 HEE 3arOTOBOK IS
00pasIioB.;

0) yacTh 3arOTOBKH OIPECICHHOr0 pa3Mepa, oOpaboTaHHasi Wik HeoOpaboTaHHAas
Y TIOJITOTOBJICHHAS JIJIS1 UCTIBITAHU;

B) 3TO 3arOTOBKa, 00paboTaHHAsI MM HEOOpaOOoTaHHAsI MEXaHHUUECKU, KOTOPAasl TO/I-
BEpraeTcsi B Cliydae HEOOXOIUMOCTH TEPMHUUYECKONW 00pabOTKe M MpeaHa3HAYAeTCs
JUTSL U3TOTOBJIEHUS 00pa3IoB;

14, [Tox muxpockonuueckum ananuzom (MUKpoanaiuzom) TOHUMAIOT U3YYCHUE CTPOCHHS
METAJUIOB W CIUIABOB C TIOMOIIBI0 METAIOrPAUIECKOTO MHUKPOCKOIA TPH YBEIWMYCHUH B
pas.
a) 5-30, 6) 30-50, B) 50-2000, r) 2500-3000;
15. [IepeuncinTe n ONUIINTE BUABI CIEKTPA.

PeiiTuHI-KOHTPOIB ||

1. Herpannensie 00pa3iibl pacCMaTPUBAIOT .
a) mpu masioM (50-100) yBenuueHUU U PH OOJBIINX YBETHUCHUSX,
0) mpu 50-KkpaTHOM yBEJIMUEHUH,
B) IIpY OOJIBIITNX YBEITMYCHHUSIX;
r) npu 100 KpaTHOM yBEJIMUYEHUHU.

2. Urto npeAcTaBistoT co00l HEMETaUTMIECKUE BKITFOUCHHUS?
3. Uto mpenctaBisitoT co00i MPUPOIHbIE HEMeTauInueckue BiiatoueHus? [IpuBenure
TIPUMEPBHI.
4. JI1st KakuX BKJIFOUEHUM XapaKTepHbI pa3Mepsbl 10 150 Mkm.
a) 71 OKUCH alTFOMUHUS, 0) cynb(huI0B Keesa;
B) CUJIMKATHBIX BKIIFOUEHUH; T) CyIb(QUI0B MapraHiia.

5. Oxkpyriyto popMy UMEIOT .
a) cynb(UIHBIC BKIFOUCHHUS Keje3a U MapraHiia, OKCUCYJIb(UIHBIC BKIIOUCHUS;
0) cynbdubl j)xene3a, HUKENs, 3aKUCh ME/TH;
B) 3aKHCH JKeJIe3a U CHIIMKATHBIC CTCKJIA;
') HOTPHUJIBI TUTAaHA U HUOOWS, KApOOHUTPHUIBI TUTAHA.

6. Kak BBIIIAAAT HEAOCTATOYHO INNIACTHYHBIC BKIFOYCHUA ITOCJIC I[e(bOpMaHI/II/I? HpI/I-
BCANUTC IIPUMCPBI TAKUX BKJIFOUCHHUH.



7. Bxmouerus MNS npeacTaBistoT co00il BbIICICHHS
a) BBIJICJICHUS TOBOJILHO TIPABHIILHON KPUCTAITUIECKOU (HOPMBL;
0) BBIZICTICHUS B BH/IE CIUTONTHOW WJIM MPEPHIBUCTON TUICHKH 10 TPAaHUIIAM 3€PEH;
B) COXpaHSIOT CBOIO MEpBOHAYAIBHYIO (hOopMY;
') MEJIKHE KPUCTAJUIbI JOBOJIHHO MPABHIBHON (POPMBI, Yallle BCETO KyOUYECKOM.

8. AycCTeHHT — 3T0...
a) TBEpJIbIil pacTBOP BHEIPEHNUS B allb(a-xkenese;
0) XMMHYECKOE COETMHEHHE KEJe3a C YIIIEpOoJI0M;
B) TBEP/bIil paCTBOP BHEIPEHUS B FaMMa-XKelle3e;
I') OTHOpPOJIHAsI MEXaHUYeCKasi CMeCh (peppuTa U [IEeMEHTHUTA.

9. Kakyto ctpykrypy nmeer cranb 60 B paBHOBECHOM COCTOSIHUU?
a) deppur; 0) peppur + nepaur;
B) TICPJINT; T) IEPIUT + IIEMEHTHUT.
10. [IpencraBnenHas MUKPOCTPYKTYpa CTAIH SBISIETCS .. ..

a) MJIACTUHYATHIM IEPIUTOM;
0) peppurom;

B) 3€pHHUCTHIM TIEPIIUTOM;

') ayCTEHUTOM.

11.  Kakyto cTpykTypy umeer ctaipb ¥Y 10 mocie nojHoro omxura?

a) MApTEHCUT; 0) dbeppur + nepnur;
B) OCHHUT; I') IEPJMT + LEMEHTHT.
12. Kakyro ctpykrypy nmeet cranb 40 nmociie HeImoaIHOM 3aKaJIKu?
a) MapTEHCHUT; 0) bepput + MapTEHCUT;
B) OCHHUT; I') MAPTEHCUT + IIEMEHTHT.
13. [InacTuHyaTas CTpyKTypa, oOpasyromiascs MpH paclaje ayCTeHWTa, C pa3MepoM
mactuHok A0 = (0,5...0,7)- 10" Mm HasbIBaeTCS
a) copouToMm; 0) TPOOCTHTOM;
B) IIEPIUTOM; r) OEHUTOM.
14. [Ipu pacmange aycrenura B mHTepBaje temreparyp 640°C — 590°C obpasyercs
a) copouTOM; 0) TPOOCTHUTOM; B) IEPJIUTOM; T) OCHHUTOM.

PeiiTunr-konTpoJs 11

1. B kakoii ctanu npu TepMUYecKoil 00paboTke MOXKET 00pa30BaThCss MAPTEHCHUT U (heppHuT?
a) Y10, 0) 60, B) V§; r) POMS.

2. B kakoii ctanm u B pe3yibTare Kakol TEpMUUYECKON 00pabOTKU (YKaKUTE PEKUMBI)
00pazyercsi CTPyKTypa: MapTEHCHT OTITYCKa U OOJIBIIOE KOJMYECTBO OCTATOYHOTO ayCTeHUTA?



3. B kakoli cTanu u B pe3yiabTaTe KaKol TEPMUUYECKON 0O0pabOTKH (YKa)KHTE PEKUMBI)
00pazyercsi CTPYKTypa: TPOOCTHUT OTITyCKa?

4. [IpencraBneHHass MUKPOCTPYKTYpa SIBISETCS

a) I0PBTEKTHUYECKUM OEJIbIM YyT'YHOM;

0) 3BTEKTUYECKUM OEJIbIM YYT'YHOM;

B) BBICOKOIIPOYHBIM YYyTYHOM Ha (eppuTo-
NEPIUTHON OCHOBE;

') KOBKUM UyTYHOM Ha ()eppUTHOM OCHOBE;

ol T A
5. [TpencraBneHHass MUKPOCTPYKTYpa YyryHa SIBISICTCS CEPhIM YYT'YHOM C
dbopmoii rpaduTa.

a) MJIACTUHYATON TIPAMOTMHEHHON;
0) IaCTUHYATOM 3aBUXPEHHOM;

B) UTOJIbYATOM;

I') THE3000pa3HOM.

6. Ha pucynke n300pa>keH cepblii 4yTr'yH ¢ pacmpezene-
HUEM BKJIIOUEHUI rpadura.

a) paBHOMEPHBIM;
0) HEpaBHOMEPHBIM;
B) BETOUYHBIM;

') CETYaTHBIM.

7. Ha pucynke n300pakeH BBICOKOTIPOUHBINA YYT'YH C dbopmoii
rpadwura.

a) pa30pBaHHOM;

0) 3Be371000pa3HON;

B) KOMITAKTHOM;

I') LIApOBUIHON MPaBUIBHOM.

8. Ha pucynke n300pakeH BBICOKOIPOYHBIM YYT'yH C
pacnpeiereHleM BKIOYEHUH rpaduTa.




3 a) paBHOMEPHBIM;
. ® . 0) HEepaBHOMEPHBIM;
>

B) CTPOYEYHBIM;

\ o
. ' . F) CKOIINICHUECM MCJIKHMX BKJIIOYCHHH.

9. C Kxakoii IIeNbI0 MPOBOAAT TOMOTEHU3AIIMOHHBIN OTXKHUT aTFOMHHUEBBIX CIIIIABOB?
a) IOBBIIICHHE OJJHOPOJAHOCTH CTPYKTYPHI M XHMUYECKOTO COCTaBa CIUTKOB;
0) noJlyueHHE HEPAaBHOBECHOU CTPYKTYPBI;
B) MOBBINIEHUE TPOYHOCTH U TBEPIOCTH;
T') TIOHIDKEHHE POYHOCTH U BOCCTAHOBIICHHE TUIACTHYHOCTH Je(POPMUPOBAHHO-
ro MeTajla;

10. Urto npencrasiseT coboit m-daza?
a) 370 (¢aza, UMEIOIIas UTroJIbYaTOe CTPOCHUE, MIPEJCTAaBIIAET OO0 MepechIieH-
HBIM TBEpPJbIA PacTBOP 3aMEILEHUs JIETUPYOIHUX 371eMeHToB B Ti, ¢ I'TIY pemetkoii;
0) pa3a c pomOHUecKO# pelreTKoi, 0Opa3yromascs Mpu OONBIICH CTETICHH Jie-
TMPOBAHHOCTH;
B) MeTacTaOuIbHAs IPOMEXYTOUHAs! Pa3a C TeKCaroHalbHON PElIeTKOM;
T') TBEPABIA PacTBOP JEerupyromux 31eMenToB B Tig ¢ OLK penrerkoi.

JK3aMeHAILlHOHHBbIE BONPOCHI
Yacts |. TeopeTnueckue BOnpochl

1. 3nadenwue, 1eib U 331aun Kypca «Metamtorpadus». XapakTepuCTHKA peabHO-
ro metaya: [Ipumecu B meTamax.

2. 3artBepaeBanue MeramioB: CTpykTypa XKuAKuX MeTayuioB. Ilpomecc 3arBepae-
BaHus. dopMa KpHCTAIIOB, 0Opa3ylOMIMX MPU 3aTBEpleBaHUU MeTaula. Bo3HUKHOBEHHE
ne(eKTOB PEIIeTKH MPHU 3aTBEPACBAHHH.

3.  Meramnorpadguueckue MUKPOCKONBI: YBenuueHne oobekrta. IlpuHuumnuanbHas
CXeMa MUKpPOCKOIA.

4. Paspemaromas crnocoOHOCT, MHUKpockoma. OOBEKTHBBI W OKYJsApbl. OOrue
npaBmiia 0OpalieHusi ¢ MUKPOCKOIIOM.

5. IlpuroroBnenue mukpouuindos: OT6op 00pas3noB ISl METaLIOTpapuuIecKoro
uccnenoBanus. lllnuposanne n noauposka mIMQoB. BeIsiBIeHNE CTPYKTYPHI TPABJICHHUEM.

6. OcoOeHHOCTH MPUTOTOBJICHUS MUKPOULIU(GOB Pa3IMYHBIX CIUIABOB. XpaHEHHE
MukponungoB. TexHrnka 6€30MacHOCTH PU MPUTOTOBICHUN HITU(OB.

/. MeTtoasl BBISBIEHHE MUKPOCTPYKTYPbl MeTaI0B: OCHOBBI BBISIBICHHUSI MUKPO-
CTpYKTYpbl. Paznuunbie crocoObl BBISBIEHUS MUKPOCTPYKTYPBl. XMMHUYECKOE TPaBIICHUE.
B3BemmBanue XUMUYECKUX BELIECTB JJIsi TPUTOTOBJICHUSI PEAKTUBOB. DJIEKTPOIUTHUECKOE
TpaBiieHHe. TexHuka 0€30MacHOCTH PU TPABJIEHUH HUIH(OB.

8. Metonsl ompeseeHusl HEMETALTUMYSCKUX BKItoueHui: McTounmku oOpa3oBa-
HUs BKIoueHuil. Kiaccugukanus HeMeTasIn4ecKUX BKIFOYEHUH.



9. Meramnorpadguueckue MeTOAbl MU3yYEHHs] HEMETAJUIMUECKUX BKIOUYEeHUH. Me-
TOJIbI BBIJICJIEHUS U MOCIEAYIOLUIET0 H3Y4YEHUs HEMETAUIMUECKUX BKIIFOUEHUH.

10. Metoasl konmumuecTBeHHOW Metayuorpaduu: OrmpeneneHus BEIWYUHBI 3€pHA.
Onpenenenue pa3oBoro cocrana CIJIaBOB.

11. H3mepenue MuKpoTBepAOCcTU. OOIACTh NPUMEHEHHSI METOAA MUKPOTBEPIOCTH.

12. Maxkpo- U MHKPOCTPYKTYpa JIUTOM U ropsueneOpMUPOBAHHON YTIIEPOIUCTON
CTaJu.

13. MukpocTpyKTyphl cTajeid MpH pa3iIMyHbIX TEPMUUYECKUX OO0pabOTKax (OTXKHMT,
3aKajKa, OTITyCK).

14. MuUKpPOCTPYKTYpBl CTajlei, MOJABEPrHYTHIX XUMHUKO-TEPMHUUYECKOH 00paboTKe.
BnustHue neMeHTanuu u nocienyromed TepMudeckoi 00paboTKu Ha CTPYKTYPY U CBOMCTBa
LIEMEHTOBAHHOIO CJI0s. BiausiHue a30TUpOBaHUs HAa CTPYKTYPY U CBOMCTBA IOBEPXHOCTHOIO
CJI0s1.

15. Meramnorpadusi cBapHbBIX IIBOB. MeTtamiorpa@uueckuii KOHTPOJIb CBapHBIX
MIBOB. 30Ha TEPMHUYECKOTO BIUSHHUSL.

16. MukpocTpyKTypa JISTHPOBaHHBIX cTanieil. TumoBsie AuarpaMMel paBHOBecHs Fe-
M.

17. Ctpyktypa MapraHIeBOI cTaju.

18. CrpykTypa XpOMHCTO CTaNH.

19. CrpykTypa HUKEIEBOH CTAJH.

20. CrtpykTypa KpeMHHUCTON CTaJIH.

21. Makpo- U MUKPOCTPYKTYypa YyT'yHOB.

22. MUKpOCTPYKTypa MEIH U €€ CIUIaBOB.

23. MuKpoCTpyKTypa alFlOMUHUS U €TO CILIABOB.

24. MUKpOCTPYKTypa TUTaHA U €TO0 CIUIABOB.

Yacts |l. 3agaun npakTHyecKoro xapakrepa

Bo3moxeH cnenyronumii TUIT 3a1a4:

[To cTpykType yka3aTh CTallb U TEPMHUUECKYIO 00pabOTKYy.

HasznauuTe ajis yka3aHHOW CTajdd PEKUMBI TEPMUUYECKOW OOpabOTKH U CTPYKTYpy TOCIIE
kaxxaoro Bujaa TO.

Tembl 17151 caMOCTOATEIBHOI PadoThI

Pa3zoen 1. Xapaxkmepucmuxa peanoho2o memainna. 3ameepoesanue Memaiios.

Tema 1.2. 3arBepaeBanue metamioB: CTpykTypa >kuakux metaiioB. IIporecc 3a-
TBep/eBaHusl. Bo3HNKHOBEeHNE 1e(DEKTOB PELIeTKH MPH 3aTBEPACBAHHH.

Pa3zoen 2. I[lpakmuueckas memannocpagusi.

Tema 2.1. Metannorpaduyeckue MUKPOCKOMBI: YBenuueHue oobekra. [IpuHuumnu-
aNbHas cxeMa MHUKpockomna. Paspematomas cmocoOHOCTh MUKpOcKomna. OOBEKTHBBI M OKY-
asipbl. O01muMe mpaBuiIa 0OpameHus: ¢ MUKPOCKOIIOM.

Tema 2.2. Ilpurorosnenue mukponuudos: OTO0p 00pa3noB 1 MeTauiorpapuie-
ckoro uccnenoBanus. [llnndosanne u monuposka nuMdoB. BrisBIeHUE CTPYKTYpHI TpaB-
aeareM. OCOOEHHOCTH MPUTOTOBIECHUS MHUKPOUUTM(OB PA3IUYHBIX CIUIABOB. XpaHEHUE
mMukponunpoB. Texarnka 6€30MacHOCTH MPH MPUTOTOBICHNHN IIITU(OB.



Tema 2.6. U3mepenue MukpoTBepaocTi. O0IacTh NPUMEHEHUS METOJa MUKPOTBEp-
JOCTH.

Pazoen 3. Memannoepagus cniasoe na ocnose dcenesa.

Tema 3.1. Makpo- © MUKPOCTPYKTYpa JIUTON U ropsiueieopMUpoBaHHON yIiepoIu-
CTOM CTaJIH.

Tema 3.3. Meramiorpadus cBapHbIX IBOB. MeTtamorpadguueckuii KOHTPOJIb CBap-
HBIX IIBOB. 30Ha TEPMUYECKOTO BIUSHHUSL.

Tema 3.4. MukpocTpyKTypa JErUpOBaHHBIX cTajiei. THUoBble quarpaMMbl paBHOBE-
cust Fe-M. Ctpykrypa mapranueBoil ctainu. CTpykrypa xpoMucToil cranu. CTpyKTypa HU-
keneBoil cranu. CTpyKTypa KpEMHHCTOM CTaJIH.

Tema 3.5. Makpo- 1 MUKPOCTPYKTYpa Yyr'yHOB.

Pazoen 4. Memannoepagus yeemuwvix memanios u cniagos.

Tema 4.1. MUKpOCTPYKTypa MEJIH U €€ CIIJIaBOB.

Tema 4.2. MUKpOCTpYKTypa aTFOMUHUS U €T0 CIUIaBOB.

Tema 4.3. MUKpOCTpYKTypa TUTaHA U €TO CILJIABOB.

7. YHEBHO-METOANYECKOE U THO®OPMAILIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

OcHosHas numepamypa:

1. benuxoB A.b. OcHOBBI mpakTHUecko mMeTauorpadun [DIeKTPOHHBIN
pecypc]: yuedHoe mocooue/ benuxoB A.b., benkun I1.H.— DnexkTpoH. TeKcTOBBIC
nanuble.—  Caparos: By3oBckoe  oOpazoanme, 2013.— 56 Cc.—
http://www.iprbookshop.ru/18391

2. Kapronosa JI. B. OcHOBBI MaTepuanoBeAeHUs METANIMYECKUX U HEME-
taummueckux Bemects/ JI. B. Kapronosa, B. A. Keunn. — Bragumup: Bragum. roc.
yH-T M. A. I'. u H. I'. CroneroBeix (Bal'Y), 2014. — 176 c. i3nanue Ha aAp. HOCUTE-
ne: OCHOBBI MaTepUAOBEICHUS] METAUIMYECKUX M HEMETaJIMYECKUX BEIIECTB
[QnekTponnslit pecype], ISBN 978-5-9984-0503-7.

3. MarepuanoBeieHre W TEXHOJIOTHS MaTepHasioB: YuyeOHOoe mocobue /
K.A. barsimies, B.M. besnanvko; ITox pen. A.M. bateimesa, A.A. CmonibkuHa. - M.:
HUL] UH®PA-M, 2013 - 288 c.: 60x90 1/16. - (Bricmiee obpa3oBanue: bakamaspu-
at). ISBN 978-5-16-004821-5 http://znanium.com/bookread2.php?book=397679

4, MarepuanoBenenue u TeXHoJorus matepuanon: YueOunuk / I'.I1. deru-
coB, ®.A. lapudymnun. - M.: HUL] UTHOPA-M, 2014. - 397 c.: 60x90 1/16. - (Bsic-
mee o0pa3oBaHue: bakanaBpuar). ISBN 978-5-16-006899-2,

http://znanium.com/bookread?2.php?book=413166

Jlononnumenvras aumepamypa:

1. MeTtamtorpadusi METauIOB, MOPOIITKOBBIX MAaTEPHAIIOB M TIOKPBITHH, TT10-
JYYEHHBIX B3JEKTPOUCKPOBBIMU criocobamu: Monorpaduss / B.H. T'aganos, B.I.
Canpaukos, E.B. Arees, /JI.H. Pomanenko. - M.: HUL] UH®PA-M, 2016. - 468 c. -
ISBN 978-5-16-009752-7. http://znanium.com/bookread2.php?book=456122



http://www.iprbookshop.ru/18391
http://znanium.com/bookread2.php?book=397679
http://znanium.com/bookread2.php?book=413166
http://znanium.com/bookread2.php?book=456122

2. MarepuanoBenenue [DIEKTPOHHBIA pecypc]: yuyeOHOe WILIHOCTPUPO-

BaHHoe Tmocooue / E.I. 3apem6o. - M.. VYMI[ XAT, 2009. -
http://www.studentlibrary.ru / book / ISBN9755999400475.html

3. Marepuanosenenue. [Ipumenenne u BbIOOp MaTepuanoB [DIEKTPOH-
Helid pecypc]: Yuebnoe mocodue / Comnues HO.I1., bopzenko E.U., Bonorxanuna
C.A. — CII6.: XUMM3IAT, 2007. — http://www.studentlibrary.ru / book /
ISBN9785938081406.html

4, [TokpeITHS pa3TUYHOTO HA3HAYCHHS JUISI METAUTMYECKUX MaTepHasIoB:

VYuebnoe nocooue/ A.A.Nnpun, I'.b.Crporanos, C.B.CkBopioBa - M.: Anbda-M:
HULl UTHDOPA-M, 2013 - 144 c.: ui.; 60x90 1/16. - (CoBp. TexHoiu.: Marucrtparypa).
ISBN 978-5-98281-355-8, http://znanium.com/bookread2.php?book=415572
Ilepuoouueckue uzoanus:
Kypnansr «Bonpocsl MarepuanoBenenus», «MarepuanoBeaenue», «Merai-
JIOBEJICHHE U TepMUYECKast 00padoTKa METaioB», « BECTHUK MallIlMHOCTPOCHUSD.
IIpocpammmoe u KOMMYHUKAYUOHHOE 0becnedenue
OneparnmonHas cuctema Windows, crangapTHbie OQHCHBIE TPOTPaMMBI.

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHbI

1. CnenuanusupoBaHHas ayaUTOPHs, 000pyAOBaHHAS METAIOrpaPUUECKUMU
MUKpockornamu. Habopsl MmukponmndoB, aib00OMbIl MUKPO- U MAKPOCTPYKTYD.

2. Cnenupanu3upoBaHHasi ayAUTOpUsi, 000pyAOBaHHAs TBEPIOMEpPAMH, IeUYaMu
JUTS1 TEpMOOOPAOOTKH.

3. JIeKuMOHHbIE ayAUTOPUH, 000pPYIOBaHHBIE ITpoekTopamMu. HoyTOyK.


http://znanium.com/bookread2.php?book=415572

Pabouas nporpaMma JMCHUIUINHBI COCTABIIEHA B COOTBETCTBHM C TPEOGOBAHUAMU
®I'OC BO no nanpasnenuto 22.03.01 «MarepuanoBeieHHe U TEXHOJIOTUH MaTe-

pHUaJIOB»

Pabodyro nporpammy cocraBuia
noueHT kadenps: TO u KM, k.1.1. JI.B.

PeniensenT rimasubiil Texnosnor OO0 «

JIMTEAHO-UHHOBALIMOHHOE 00BEeIMHEHH E.B.Cepena
IIporpamma paccmoTpena u ono6peHa Ha 3aCeaHyI 1 1penpsr TO 1 KM
npotokon Ne 44 or 4712 2015 rona

3aBenyromuii kadeapoit T® u KM B.A. Keunn

PaGoyas mnporpamma paccMoTpeHa M oJ00peHa Ha 3acejaHMH  ydeOHO-
METOMYECKOW KoMHUcCcUM HampaBieHus: 22.03.01-«MarepualioBeIecHUe U TeXHOJO-
MY MaTepHaJIOB I

IIPOTOKOJT No A or 1712 2015 rofia

IIpencenarens KOMHUCCHH B.A. Keuun

ITporpamMma nepeyTBepaeHa:

Ha y4eOHBIN roJ1, IPOTOKOJ Ne oT

3aB. kadenpoit TO u KM

Ha y4eOHBIH roj1, mpoToKkoJ Ne OT

3aB. kadenapoit TO u KM

Ha y4eOHBI roj1, mpoTokoy Ne oT

3aB. kadenpoit TO u KM

Ha y4eOHBIi roj1, mpoToKoy Ne oT

3aB. kadenpoit T® u KM

Ha y4eOHBIH rof1, IpoTOoKOJ Ne OT

3aB. kadenpoit TO u KM




