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1. HEJIX U 3AJAYU OCBOEHMU S TN CLHHUIIJIMHBI

Iean ocBOeHUS] AMCUMILIMHBI. TO3HAaHUE NPHUPOABI U CBOWCTB MaTEpHANIOB, a TaKkKe
METO/ZI0B M3MEHEHHUsI UX CBOWCTB AJsi HanOosee 3(PQPEKTUBHOIO HCIIOJIB30BAHHS B TEXHUKE;
u3ydeHne (U3NYeCKnX M (PU3MKO-XUMHUECKUX MPOIECCOB, JIEKAIUX B OCHOBE COBPEMEHHBIX
TEXHOJIOTHil, IPUMEHIEMBIX B IIPOU3BOICTBE B PA3IMUHBIX 001aCTAX HAYKU U TEXHUKH.

ChopmupoBaTh TeOpeTUUYECKHE NPEICTABICHUS O MEXaHU3Max CTPYKTYpooOpa3oBaHHS B
METAJUIMYECKUX MaTepHallax U Ha MX OCHOBE HAy4YUTh AHAIU3UPOBATH CTPYKTYPbl METAILJIOB U
CIUIaBOB, BO3HUKAIOIIME TPH PA3IUYHBIX MpoIeccax: KPUCTAUIM3ALNUN, NOIMMOP(HBIX
NPEBpalCHUSIX, AePOpPMAlMU W TOCIEAYIONIEM OTXKHIEe, CTAPSHHH M JPYrux Hpoleccax.
Hayuuth npencka3blBaTh XapakTep U3MEHEHUN CTPYKTYphI B pe3yJIbTaTe BHEIIHUX BO3AEHCTBUM

H HAITPpaBJICHHUEC U3MCHCHU S CBOﬁCTB; O6y‘II/ITb IMPAKTHUKE BBIABJICHUA U aHAJIN3a CTPYKTYP.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JlucuunimHa OTHOCHTCA K  JUCHUIUIMHAM 10 BBIOOPY BapHaTHBHOW 4YacTU B
npodeccuonansHoM nukie b.1, B Moayse npodeccruoHanbHON MOATOTOBKU U SIBISIETCS OJAHOHN U3
JTUCHUTUTAH, (HOPMUPYIOIUX NpOo(ecCHOHAIbHBIE 3HAHWUS W HABBIKH, XapaKTepHBIC IS
OakanmaBpa mno HampaieHuto mnoarotoBku 220301 — MarepuanoBeieHlue U TEXHOJOTUU
MaTepHayoB.

N3yueHne naHHOW MUCLMIUIMHBI 0a3upyeTcs Ha 3HAHWUSA CTYJEHTOM OCHOBHBIX MOJIOXEHHUH
CJIEIYIOINX KYypPCOB M TUCLIHILINH:

[TpakTHKa 1o MOTY4YEHHUIO IEPBUYHBIX TPO(ECCHOHATBHBIX YMEHUN U HABBIKOB, B TOM YHCJIE
IEPBUYHBIX YMEHUI U HAaBBIKOB HAYYHO-UCCIEN0BATEIbCKOMN AEATEIBHOCTH

YucneHHbIe METOIBI U MAaTEMAaTUYECKOE MOieTupoBanre/ BerancnutensHas ¢pusnka

[IpoekTHast neATEIBHOCTD

Hayuno-uccnenoBarenbckas pabota

Heoprannueckas u oprannyeckas XuMHus

TexHOIOrNYEeCKHe CUCTEMBI B HAHOTEXHOJIOTUH

MexaHuka MaTepuagoB U OCHOBBI KOHCTPYUPOBaHUS

KomMmno3uimonssie Matepuansl. MeTajsiomaTpu4dHbIE, C IIOJTUMEPHON MaTpULIen

OCHOBBI TEOpHIl YNPYrOCTH, IUIACTUYHOCTU U paszpyllieHuss MaTepuanon/ConpoTUBIEHUE
MaTepUaJIOB

®u3nyecKue CBOMCTBA TBEPIBIX TEN

Du3nko-XxuMHYEeCKe OCHOBEI HAHOTEXHOJIOTHH
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MeTtposnorus, cTaHAapTU3ALNS U CePTUDUKALTHS

CoBpeMeHHbIE (UHAHCOBBIC UHCTPYMEHTBI TEXHOJIOTHYECKOT0
npeanpuHuMaresbctBa/CoBpeMeHHbIE (uHAHCOBBIC UHCTPYMEHTBI COIIMAILHOTO
MPEAIPUHUMATENBCTBA

OCHOBBI KOHCTPYHPOBAHUS IPUOOPOB

OO6m1ee MaTepHuaioBEICHUE

®usnyeckas xuMusi. PazoBbie paBHOBECHUS

KBanToBas Teopus KOHAEHCUPOBAHHOTO COCTOSTHUS

duznyeckass XUMHS

TexHonoruu MaTepuaioB

DnekTpoHHas MUKpockomus/PazoBble paBHOBECHS U CTPYKTYpOOOpa3oBaHUe

Ou3NYecKue OCHOBBI TEXHOJOTHHM TOJYIPOBOJHUKOBBIX TMPUOOPOB ¥ HWHTETPATBHBIX
MHKPOCXEM

N3yuenne naHHOW AMCHUIUIMHBI SIBISETCA NPEALIESCTBYIOLIEH I CIEAYIOIIUX KYpCOB U
JUCIIUTIINH:

ITonroroBka Kk cjaye u caya rocy1IapCTBEHHOIO 3K3aMEHa

TexHonornyeckas npakTuKa

IIpennumiomHast mpakTUKa

3amuTa BBIMYCKHOW KBadU(UKAIMOHHONW pabOThl, BKJIIOYas MOATOTOBKY K MpoLEIype
3alIUTHI U TPOLEAYPY 3ALLUUTHI

CTpyKTypa ¥ CBOMCTBAa METAJUIMYECKUX HaHOMaTepuaaoB/MeToapl MoTydyeHnus HaAaHOYACTHIL
Y HAHOMAaTEPHUaIoB

JIns OCBOEHMS NUCLMIUIMHBI CTYIEHT JOJDKEH MMEThH CIECIYIOLIME «BXOJHBIE) 3HAHMS,
YMEHMS, HABBIKM U KOMIIETCHIIUU:
3HaHUE 0a30BBIX MOHSATUN W ONPENCTICHUN B 00JaCTH HEOPTraHWYECKON XUMHH, MEXaHUKH
MaTepHaAJIOB, OCHOB TEOPHUI YIIPYTOCTH, INIACTUYHOCTH U Pa3pylIEHUs MaTEPUAIIOB;
® CIOCOOHOCTH MCIOJIb30BAaTh CIPABOYHBIE IOKYMEHTHI ¥ TOCY/IapCTBEHHBIE CTAHIAPTHI;
® CIOCOOHOCTHh HWCITOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIWILINH,
MIPUMEHSTh METO/Ibl MATEMATUYECKOT0 aHAIM3a U MOJEITUPOBAHUS.

Pe3ynabpTaThl OCBOCHHS TUCIUIUIMHBI OYOyT HEOOXOAUMBI MJis AalbHEHIIero mporecca
oOydeHHss B paMKax MOITAamHOrO0 (OPMUPOBAHUS KOMIETCHIIMA MPU W3YUYEHUU CIEIYIOIINX
JTUCITATIIINH

®u3rKa KOHJIEHCUPOBAHHOTO COCTOSIHUS

CprKTypa U CBOMCTBA METAJJIMYECKHUX HaHOMaTepI/IaHOB/MeTO,Z[BI MOJIYYCHHS HAHOYACTUI]
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Y HaHOMAaTEePHAaJIOB

a TAaKKC I IPOXOXKACHHUA IMOATOTOBKHM K CAa4Y€ M caada rocyaapCTBCHHOI'O 3K3aMCHA,

TEXHOJIOTHYECKON

IMPaKTHUKH,

HpCI[I[HHJ'IOMHOﬁ IMPaKTHUKH, 3alllMThI BBIHYCKHOﬁ

KBUTU(UKAIIMOHHOW paboThl, BKIIOYAsh MOJATOTOBKY K MPOLEAYpPEe 3allUTHl M MPOIECAYPY

3allUThI.

3. IEPEYHEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA 110 AUCHUIIJTIMHE
MOAVYJIIO), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

[Tpouecc
KOMIIETECHIINH:

HU3y4CHUA  JHUCHUIIIMHBI

OCBOEHMA OITOIT

HampaBlieH Ha (opMHpOBaHUE CIEIYIOIIUX

Koa m HauMeHOBaHHEe

HepequL IJIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘{el{l/lﬂ mo

MaTepuaoB U MPOIECCOB
WX IPOU3BOJICTBA,
00paboTku u
Mo Ti(DUKAIAH, BKITIOYAsT
CTaHJIapPTHBIE U
cepTudUKaIMOHHBIC
WCTIBITAHUS

peaan3yemMoit AUCHHILINHE (MOIYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPAMM
KOMIIETEHI[HHI JAOCTHKEHHSI KOMIIETEeHIIH I
IIK-2 3natb: OCHOBHBIC METOIbI UCCIICAOBAHUS CBOMCTB MaTePUAIIOB.
Criocoben npoBoauth | Teoperndyeckyro 0a3y o0 MeToJaxX, CpEICTBaX, TEXHOJOTUAX H
KOMILJIEKCHBIE aIropuTMaXx penieHus NpodecCHOHABHBIX 3a1a4
HCCIICAOBAHUS,
HCIBITAHHUA U Ymerb: M3BiekaTh 3HaAHUS W3 UMEIOIIUXCS AKCIICPUMEHTAIBHBIX
III/IaFHOCTI/IKy JAHHBIX C ITIOMOIIBKO METOJI0B U aJ'IFOpI/ITMOB aHaJn3a.
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3ULIMOHHBIX Baaners: Meronamu BbIOOpa MaTepuasioB U yINpPaBisATh KaueCTBOM

rOTOBOTO MPOJAYKTa HAa OCHOBE aHAJIM3a YCJIOBHMH 3KCIUTyaTalluH
u3/1eNui B MPoeCCUOHATBHON EATeTbHOCTH

MK-3
CrniocobeH UCIosIb30BaTh
Ha MPAKTUKE 3HAHUS O
TEXHOJOTUYECKUX
nporeccax,
pa3pabarbIBaTh
PEKOMEH/IAINH 110
COCTaBY, TEXHOJIOTUHU
MPOM3BOICTBA U
crioco6am 06paboTKH
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3HIIMOHHBIX
MaTepUaNIoB IS
3aJ]aHHBIX YCIOBHH

3HaTh: mpolecchl MPOU3BOJACTBA M 00pabOTKM MaTepuanoB M
W3EIUN U3 HUX.

Ymersn: pa3pabaTbIBaTh TEXHOJIOTUYECKUE IIPOLIECCHI
IIPOU3BOJICTBA U 00PaOOTKU MOKPBITUIA, MAaTEpUAIOB U U3JETUI U3
HUX

Bananers: crocobamu monydyeHUss U 0OpabOTKH MaTepUaioB s
JIOCTOKEHHS TpeOyeMOoro KOMITJIEKCa CBOWMCTB

OKCILTyaTaIlH
MK-5 3HaTh: OCHOBHBIC TEXHOJIOTMYECKHE NPOIECChl W MPUHIIMIIBI
CrniocoGeH ocBanuBaTh paboThl  TEXHOJIOTUYECKOT0  O00OpYAOBAaHHS, COBpPEMEHHbBIE
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KOHCTPYKTHUBHBIC

110 IIPOU3BOJICTBY

KOMIIO3MIIMOHHBIX
MaTrepurajoB

0COOCHHOCTH U PEKUMBI
paboThI 000pyAOBaHUS

HAaHOCTPYKTYPHUPOBAHHBIX

POOJIEMBI
MaTepHaoB
YMeTh: TpaMOTHO pa3padaThiBaTh MapUIPYThl TEXHOJOTHUYECKUX
MPOILECCOB W MPOBOAHWTH OKCIIEPUMEHTHI, aHAJIN3UPOBaTh U
OOBSICHATB TIOJYYCHHBIC JAHHBIC U PE3YIbTATHI

HaHOCTPYKTYPHPOBAHHBIX KOMITO3MITMOHHBIX

Baagers: crnocobamum  peanu3aluud  OCHOBHBIX  IIPOLIECCOB
MIPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTEpUaJIOB

4. OBIASA TPYJOEMKOCTbDb JUCHUIITIMHBI

4.1. O0beM IMCHMILIHHBI B 3a4eTHBIX eqnHnnax (Bcero) — 3 3ET.

4.2. O0beM ITMCUMILIHHBI IO BHAaM yueOHO# padoThl (B yacax):

KounuectBo yacoB (popma o0yueHus: — ouHas)
Buj yueoHoii pa6oThi Bcero no B T.4Y. [10 ceMecTpam
TUIAHYy 1-5 6 7 8
1 2 3 4 5 6
Konrakrnas pabora 64 - - - 64
oOyuaroluxcs ¢ mpernoaaBareIeM
B COOTBETCTBUH C YII
AyIUTOpHBIE 3aHITHSL:
® JICKLIUU 32 - - - 32
® CEMUHApHI U MPAKTUIECKUE 32 - - - 32
3aHATHUS
e jabopaTopHbIe pabOTHI, - - - - -
TTPAKTUKYMBI
CamocrosTenbHas pabora 44 - - - 44
®dopma TeKyIIero KOHTPoJIs TECTHpPOBa- - - - TECTHpPOBa-
3HAHUN U KOHTPOJIA HUE, HHUE,
CaMOCTOATENbHON PabOTHI: YCTHBIN YCTHBIN
TECTUPOBAaHUE, KOHTP. paboTa, orpoc orpoc
KOJJIOKBUYM, pedepar u np. (He
MeHee 2 BUIOB)
Kypcogas pabora - - - - -
Bunsl npoMexyTouHoOn 3a4eT - - - 3a4eT
arrecraiu (dK3aMeH, 3a4eT)
Bcero yacoB mo gucuuninHe 108 - - - 108

4.3. Copep:xkanue TMCUUIJIMHBI (MoayJis). PacnipenesieHue 4acoB o TeMaM 1
BH/aM Y4eOHOM padoThI:

dopma 00yUyeHus — oyHas

Buibl yueOHBIX 3aHATHI ®opma
AYIUTOpHBIE 3aHATHS B T.4. TeKyIero
3anaTus | CaMoc- | KOHTpPOJIsA
HasBaHue pa3nenoB MpakTn- .
Bcero JlaGopa | B uHTEp- TOSI- 3HAHUMH
H TEM YecKHe
JIEKIUH TOpPHAasi | AKTHB- | TeJbHasi
3aHSTHA, .
padora HOW padora
ceMHHAp
dopme
dopma A Crpannna 6 uz 20




MHUHHCTEpCTBO HAyKHU M BBICIIEro oOpa3oBanusi PO o
o o opMa
VY ApIHOBCKHI TOCYAapCTBCHHBIN YHUBEPCUTET
@ - Pabouast nporpamMma JMCLUIUIAHbL
1 2 3 4 5 6 7 8
Tectupo-
1. Crpoenue u P
N BaHUE,
CBOMCTBA YHUCTBIX 5 1 2 - - 2 "
YcrHpIn
METAJIOB
Onpoc
2. CtpykTypa Tectupo-
METAJLIIOB U BaHUE
6 2 2 - - 2 L
METaJUINYECKUX YcTHBIN
CILIaBOB Ompoc
Tectupo-
3. Metojbl BaHI/II:e)
HUCCIENOBAHUS 8 2 2 — 2 4 L
JUN— YcrHpIn
PYKTYp ompoc
TecTtupo-
4. Kpucramnuzamus BaHMUE,
8 2 2 - 2 4 "
METAJUIOB U CILIABOB VYcTHBIN
onpoc
Tectupo-
5. ITmactrueckas 3 2 2 2 4 BaHUeE,
nedopmarus VYcTHBIN
onpoc
TecTtupo-
6. [Ipon3BoacTBO BaHMUE,
8 2 2 - 2 4 "
YyryHa YcrHbI
onpoc
Tectupo-
7. Ilpsimoe p
BaHUeE,
MOJIyYEHHE JKele3a 7 2 2 — 2 3 .
YcTHBIN
Y €r0 NEPCIEKTUBBI
Onpoc
Tectupo-
8. OCHOBBI BaHI/II;
CTalEeILNIaBUILHOIO 17 4 6 — 2 7 L
YcTHBIN
MIPOU3BOACTBA
Onpoc
Tectupo-
9. OCHOBEI BaHI/II;
MPOM3BOICTBA 16 4 6 - 2 6 .
YcTHBIN
IIBETHBIX METAJIJIOB
Onpoc
10. OcHoOBBI Tectupo-
TEXHOJIOTUH BaHHeE
25 6 10 — 4 9 L
o0paboTku YcTHBIN
METAJIOB onpoc
Htoro 108 32 32 - 18 44

5. COJEPYKAHUE JUCHUILINHBI (MOLYJIST)

Paszgea 1. CTpoeHne U CBOIiCTBA YMCTHIX METAJUIOB

Mertannuueckud THN XUMHYECKOM cBsi3u. OCHOBHBIE CBOWCTBAa METAJUIOB. MeTaillbl B
MEPUOJUYECKON CHUCTEME JJIEMEHTOB. KpucTalmnyeckoe CTPOCHUE METaJUIOB. Tuner
KPUCTAJUIMYECKUX PELIETOK METAJLIOB.

Pazgen 2. CTpykTypa MeTAJJI0OB U METAUIMYECKHUX CIVIABOB
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[Tonstue o ctpykrype. MacmTald CTpyKTypbl: Makpo-, MHUKpPO-, CyOCTPYKTypa, aTOMHO-
KpUCTANIM4eCKass CTpyKTypa.. OCHOBHBIE TMOHSTHS: KOMIIOHEHT, as3a, CTpPYKTypHas
cocrapisromas. [lonsatus o 3epHe, IpaHuue 3epHa, BTopuuHOW (aze. Kpucrammmyeckas
cTpykrypa. CTpoeHHe pealbHBIX KpHCTAUIOB. JleeKThl KpUCTAIITMUECKOTo CTpoeHHs. Bup
nedexToB, ux knaccupukanus. Touyeunsie nedextsl. Buapl ToueuHblx gedekToB. JIuHeiHble
nedextsl. OcHOBHbIE THMBI juciokanuid. Bekrtop broprepca. IlmoTHOCTs amcioKaruii.
[ToBepxHocTHBIe nedexTel. Ilyrn ¢opmHupoBaHUS CTPYKTYyphl METaUIOB U CILJIABOB:
KpUCTAILIU3AIMS, IUTACTHYECKas nedopMaliusi, TepMudeckas oopadoTka.

Pa3nes 3. MeToasbl ucciie0BaHus CTPYKTYPbI

CTpyKTypHO-4yBCTBUTEIbHbBIE U CTPYKTYPHO-HEUYBCTBUTEIbHBIE CBOMCTBA. Du3nueckue
METO/Ibl MCCIIEAOBAHUS CTPYKTYPBl: PEHTIC€HOCTPYKTYPHBIM aHalU3, 3JEKTPOCONPOTUBIICHUE,
IUIOTHOCTb M JAp. Makpo- M MHKpOaHaIu3 CTPYKTYpbl. OJEKTPOHHAs MHUKPOCKOIMMS.
MexaHuueckue METOJIbl MCCIEAO0BaHUs CTPYKTYpbl. McoblTaHus Ha pacTsyK€HUE U yJIapHBIN
u3ru0. MeTo/ib! orpeiesieHus! TBEPIOCTH.

Pasznea 4. Kpucraaau3zanus MeTaJJI0B M CIUIABOB

MexaHu3M M KHHETHKA KpPUCTAUIM3AIMU MeTauioB. CTpoeHHE METaIMuecKOro CIWTKA.
[TomumopdHuble TIpeBpamieHus B Metaiax. Jluarpammsel (a3zoBoro paBHoBecus. PaBHOBecHoe u
HEPAaBHOBECHOE COCTOSIHHME CIUTaBoB. IIpomecc kpuctammusanuu U (Ga3oBbIe MPEBpALICHUS B
crutaBax. J[uarpaMMbl a30BOr0 paBHOBECHS JJIs CiIydasl MOJHOW PacTBOPUMOCTH KOMIIOHEHTOB
Jpyr B Jipyre, o0pa3oBaHUE SBTEKTUKH IIPU OFPaHUYEHHON PacTBOPUMOCTU KOMIOHEHTOB. CBA3b
MEXJYy JUarpaMMOMl COCTOSIHHUS W TEXHOJIOTHYECKUMHU CBOWCTBaMHU. JlMarpamMma COCTOSHUS
JKEJIE30-IIEMCHTUT.

Paspnean S. IlinacTtuyeckas nepopmanus

Hanpsokenus u gedopmanus. Ynopyras apedopmanus. Ilnactuyeckas aedopmarus MOHO- U
HOJMKPUCTAIUIOB. MexaHn3Msbl miacTudeckoi neopmanuu. CKONbXKEHUE AUCIOKALUI, KakK IIpoLecce
IUTaCTHYECKOro JegopMupoBaHus. BiusHue miuactudeckoil nedopmanuy Ha CTPYKTYpY METAUIOB.
Bnusnue miactuueckoi nedopmanMM  Ha CBOICTBa MeTauia - Ae(OpMaliOHHOE YIPOYHEHHE
(Hakyemn). CBepXIUIACTUYHOCTh METAJIJIOB U CIIJIABOB.

Pa3nea 6. [IponsBoacTeo 4yyryna

Hcxonnable Marepuanbsl M UX NOATOTOBKAa K IUIABKE. Y CTPOWCTBO JIOMEHHOM II€YH.
TexHonorust aomMeHHON 1u1aBku. IlpoxykTsl nomeHHoW maBku. [lyTw wuHTeHcHUKanUU
JTOMEHHOU IIABKH.

Pasznen 7. IlpsiMoe nmoJiydyeHue Kejie3a v ero nepcrneKTuBbl

[IpoaykTsl MpsAMOTO BOCCTAHOBIIEHHUS Kene3a. [Ipon3BOACTBO TIyOuaTroro xenesa.
[TpousBonacTBO KpuuHOro xene3a. llpsmoe mnomydeHue xujakoro wmeramia. [IpoGmemsl u
MIEPCIEKTUBBI PA3BUTHS BHEJJOMEHHOW METAJUTYPIHH.

Pa3nen 8. OcHOBBI cTA/IEIVIABHJIBHOTO TPOU3BOCTBA

I/ICTOpI/IquKaﬂ CITIpaBKa. CocTosiHHE CTaNCIIaBUILHOTO IpOnU3BOJACTBA B Poccuu u B
MHpPE. OcHOBHBIE pPe€aKkru CTAJICIIIIaBUIJIBHBIX ITPOLIECCOB. Packucnenue u JICTUPOBAHUEC CTaJIN.
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HpOPI?:BO,I[CTBO CTaJli B MapTCHOBCKHUX II€Yax. KOHBepTepHBIe CIIOCOOBI IIpOU3BOJACTBA
CTaJiu. HpOI/I3BOZ[CTBO CTaJIi B OJJICKTPUYCCKUX AYIOBBIX IICUaX. BrimnaBka cramm B
HHIAYKIOWOHHBIX II€YaXx.

[IpousBoacTBO BBICOKOKAQU€CTBEHHOM cTanu METOJIaMU CHeLHaTbHOM
AJIEKTPOMETAJULYPTUU:  BaKyyMHO-IYTOBOM  IepeluiaB, IUIa3MEHHO-AYTOBOM  IEperias,
3IEKTPOHHO-TY4YEeBOM MEperiaB, JIEKTPOLLIAKOBBIN MeperiaB.

PasnuBka cramu. Bupapl ycTaHOBOK HENpPEphIBHOM pAa3iIMBKU CTaid. BHeneuHas
00paboTka kuaKkoi cTanu. TeHIeHINN pa3BUTHS CTAICTIABIIIBHOTO TTPOU3BOICTBA.

Pa3znen 9. OcHOBBI IPOU3BOACTBA HBETHBIX METAJLIIOB

Ponps nBerHbix meraisioB U ux cruiaBoB B HTII. IIpousBonctBo menu. [IpousBoacTBo
Hukens. [IpousBoacTBo amtomunusd. [IponsBoacTBo Turana. [Ipon3BoacTBoO Maruus.

Pa3znen 10. OcHOBBI TEXHOJIOTHH 00PA0OTKH METAJLIIOB

enu u 3amaun oOpabOTKU MeTauoB AaBieHueM. Knaccudukanus MeToqoB 00paboTKH
MeTaiioB faBieHueM. OcHoBHble nonoxxenus OMJI. Harpes metamna npu OM/I.

OCHOBBI ITPOKATHOTO MPOU3BOICcTBA. COPTaMEHT MPOKaTHOU mpoaykiuu. O6opypoBaHue
IPOKAaTHBIX 11€XOB. TEeXHOJIOrus MPOKAaTHOro Mnpou3BojacTBa. OOXHUMHBIE U 3arOTOBOYHbBIE
cranbl. [Ipokatka ¢aconHoro meramia. [Ipokarka mpyTKOB W MPOBOJOKH. ['opsiyas mpokaTka
JMCTOBOIO MeTajlia. X0JIOHAs IPOKATKA TOHKHUX IOJIOC, JIEHT U (DOJIbI'M M3 YEPHBIX U LBETHBIX
MeTayioB. ['opsiuas mpokatka OecuioBHbIX TpyO. IlpomsBonctBo cBapHbIX TpyO. I[Ipokarka
CrHelHalbHbIX Tpoduiei.

Bomnouenue. TemmnepaTypHblEe U CHIIOBBIE YCIOBHS Mpolecca. BosoYmiIbHbBIA HHCTPYMEHT.
Y CTpoiCTBO CTAaHOB M TEXHOJIOTHS BOJIOUYEHUS IIPYTKOB U MPOBOJIOKH. OCOOEHHOCTH BOJIOUEHHUS
TOHYANIIeH 1 MUKPOHHOH MpoBoJioku. Bonouenue tpyo.

CBobonHas koBka. OOnacTh NPUMEHEHMs], MPEUMYyIIecCTBa M HEIOCTaTKH CBOOOJHOM
KOBKHU. Buibl mokoBok. Dtanbl KOBKH. Ky3HeuHble oneparui.

HItammnoBka. MeToapl IITaMIOBKU: 00bEMHAsi M JIMCTOBasl, TopAyas U XoioaHas. Bujel
HITaMIIOB JUIsl 00bEMHOM MITaMIIOBKU. OCHOBHBIE ONepallid 00bEMHON IITaMIOBKU. JlucToBas
LITAMIIOBKA.

[IpeccoBanne. CxemMa ¥ pa3HOBHIHOCTH IIpoIecca IIPECCOBAHUS. TeXHOJIOTHS
npeccoBanus. [IpeccoBanue TpyoO.

6. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Jlannslit Bug paboTsl He TpeaycMoTper YII.
7. TEMBI IPAKTUYECKHUX U CEMUHAPCKHNX 3AHATUI

Paszgea 1. CTpoeHne U CBOIiCTBA YMCTHIX METAJUIOB

Tema 1. KpI/ICTaJ'IJ'II/I‘-ICCKOe CTPOCHUC MCTAJIJIOB. Tuner KpUCTAJUNIMYCCKUX PCHICTOK
METAJJIOB.
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Pa3zgen 2. CTpykTypa MeTA/UI0B U META/UIMYECKUX CIJIABOB

Tema 1. CrpoeHue peambHBIX KPHUCTALIOB. JleeKThl KPHUCTALUTUYECKOTO CTPOCHHUS.
Buner nedexros, ux knaccupukanus. Toueunble Ae@ekTsl. Buabl TOUeUHBIX AePEKTOB.
Jluneitapie nedextel. OCHOBHBIE THIBI Auciokanuii. Bekrop broprepca. IlmoTHOCTB
muciokauuit. [loBepxHOCTHBIE 1€(PEKTHI.

Paznen 3. MeToabl ucC/Ie10BAHNS CTPYKTYPbI

Tema 1. Makpo- U MUKpOaHanu3 CTPYKTYpbl. MeXaHHYECKHE METOIbI UCCIIECJOBAHMS
CTpyKTypbl. McnplTaHus Ha pacTsDKEHME M yOapHbId M3ru0. Metoasl olpeneiaeHus
TBEPAOCTH.

Pa3znen 4. KpHCTaJI.J'IHSaIII/IH METAJJIOB H CIILIAaBOB

Tema 1. [Iuarpammsbl (a3oBoro  paBHOBecusl MJisg CiIydas IOJHONH pPacTBOPUMOCTH
KOMIIOHEHTOB JIPYT B JIpyre, 0Opa30BaHHME YBTEKTHKU MPU OTPAHUUCHHOM PACTBOPUMOCTH
KOMIIOHEHTOB. CBsI3b MEXAY AMarpaMMOM COCTOSIHUSI U TEXHOJIOTMYECKHUMH CBOMCTBaMHU.
JnarpaMmma cOCTOSIHUSA KEJE€30-1IEMEHTHT.

Paznea 5. IlnacTtunueckas negopmanus

Tema 1. Biusgnue mactuyeckoil JnedopManuu Ha CTPYKTYpY MeTaioB. BriusHue
IUTACTHYECKON JeopMalvi Ha CBOMCTBA MeTalia - 1eopMallMOHHOE yIIPOYHEHUE (HaKJIen).
CBepXIUIaCTUYHOCTh METAJUIOB U CILJIABOB.

Pasnen 6. [Ipou3BoaCTBO YyryHa

Tema 1 Texnomoruss aoMeHHON maBku. IlponykTel poMeHHOM 1uiaBku. IlyTtu
UHTEHCU(UKAIIMY JOMEHHOH MJIaBKH.

Paszgea 7. [IpsaMoe mojry4eHue Kejie3a M ero nepcneKTuBbI

Tema 1. IlpousBojcTBo rybuaroro sxeinesa. [IpousBoacTBo kpuuHoro xeinesa. Ilpsmoe
MIOJIy4EHHE JKUJIKOTO METAJLIA.

Pa3nen 8. OcHOBBI cTa/IEIUIABHJIBHOTO IPOU3BOACTBA

Tema 1. IlpousBoicTBO cranu B MapTeHOBCKHMX medax. KoHBepTepHble crnocoObl
IIPOU3BOACTBA CTaIU. [IpON3BOACTBO CTaIN B HIEKTPUYECKUX AYTOBBIX IleyaX. BolmiaBka
CTaJIM B UHAYKI[MOHHBIX I€YaX.

Tema 2. IIpouw3BOACTBO BBICOKOKAQUYECTBEHHOW CTalld METOJAMU  CHEIHAbHOMN
AJIEKTPOMETAJUTYPTUU: BAaKyyMHO-IyrOBOW IepeIuiaB, IJIa3MEHHO-AYTOBOI IeperJas,
AJIIEKTPOHHO-TY4YEBOM MEPEIIIaB, 3JIEKTPOILIIAKOBbIN NEPETIaB.

Tema 3. PaznuBka ctamu. Buasl ycTaHOBOK HETIPEpPBIBHOM pa3iuBKH cTaiv. BHemeuHas
00paboTKa )KUIKOM cTanu. TeHAeHIIMH pa3BUTHS CTAJICIUIaBUIIBHOTO TPOU3BO/ICTBA.

Pazgen 9. OcHOBBI IPOU3BOACTBA BETHBIX METAJUIOB

Tema 1. Ponp uBeTHbIXx MeTaiuioB 1 ux criaBoB B HTIIL. [IpouszBoacTBo Menu.
Tema 2. [Ipon3BOJACTBO HUKETISI.

Tema 3. [Ipon3BOACTBO MarHus.
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Pa3nea 10. OcHOBBI TeXHOJIOTHHM 00Pa0OTKH MeTAJVIOB

Tema 1. llenn u 3amaun 00paboTKU MeTaIOB naBieHueM. Kiaccudukamus MeTomoB

00paboTku MeTamuioB naBienueM. Harpes meraina npu OM/L.

Tema 2. Ilpokatka daconnoro meramwia. [IpokaTka MPyTKOB W TPOBOJIOKU. [ opsuas

MPOKATKa JINCTOBOTO MeTasula. X0JIOJHAs MPOKATKa TOHKUX MOJIOC, IEHT U (POJIBI'H U3 YEPHBIX U
[[BETHBIX METAJUIOB. ['opsiuast mpokarka OecioBHBIX TpyO. [Ipon3BoaCTBO CBapHBIX TPYO.

Tema 3. Bomodenwe. YCTpOHCTBO CTaHOB M TEXHOJOTHS BOJIOYCHUS TPYTKOB U
npoBosiokd. OCOOEHHOCTH BOJIOUCHHUS TOHUAKTIICH 1 MUKPOHHOM MPoBOJIoKH. Bomouenue Tpyo.

Tema 4. CBoGognas koBka. OOIacTH NPUMEHEHHs, MPEUMYIIECTBA WM HEAOCTATKH
cBOOOIHON KOBKHU. BHJIbI TOKOBOK. DTarbl KOBKH.

Tema 5. lllTamnoBka. MeToapl ITAMIOBKUA: 0ObEMHAsI U JIUCTOBAS, TOpsiYast U XOJIOIHAS.
Buael mrramnos s 06beMHOM mTaMnoBKd. OCHOBHBIE OTIepallii 00BEMHON IITAMITOBKH.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHbBIX PABOT, PE®EPATOB

Jannsiii Bug pabotel He mpexycmoTpeH YL

9. IEPEYEHDB BOITPOCOB K 3AYETY

Paszoen 1. Cmpoenue u céoticmea uucmvix Memanios

1.

2
3
4.
5

MeTanauuecKuil TUII XUMUYECKOH CBS3H.
OCHOBHBIE CBOMCTBA METAJIJIOB.

Mertasibl B TEpUOIMUECKON CUCTEME DJIEMEHTOB.
Kpucranamueckoe ctpoeHuEe METaIOB.

Turbsl KPpUCTAJTINIMICCKUX PCIICTOK MCTAJLJIOB.

Pazoen 2. Cmpyxmypa memannos u memaniiuueckux cniagos

6.
7.

10.
11.
12.
13.
14.
15.

[TonsiTue o cTpyKType.

Macmtab CTpYKTYphl: Makpo-, MHKpPO-, CYOCTPYKTypa, aTOMHO-KpUCTaJUTHYeCKas
CTPYKTYpa.

OcHOBHBIE TIOHATHUSA: KOMIIOHEHT, (aza, CTPYKTypHasi COCTaBJISIOIIAs].

[TonsiTus o 3epHe, TpaHuUIle 3epHA, BTOPUUHOH (ase.

Kpucramnmueckas cTpykTypa.

CrtpoeHnue peanbHbIX KPUCTAIIIOB.

JleeKThl KpUCTATTUYECKOTO CTPOCHUSI.

Bune! nedextoB, ux kiaccupuKanus.

Toueunsie nedexTrsl. Buapl ToueuHbIX 1eheKTOB.

JIuneitnsle nedextsl. OCHOBHBIE TUIIBI JUCIOKALIUH.
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16. Bexrop broprepca. IlnoTHOCTS AucmoKanuii.
17. TToBepXHOCTHBIE T€(PEKTHI.
18. Ilytu dopmupoBaHUs CTPYKTYpbl METAJUIOB M CIUIABOB: KPUCTAJUIM3ALMSA, [IACTHYECKAs

nedopMmarusi, TepMuIecKas 00padoTka.

Pasoen 3. Memoovwl uccredosanus cmpykmypbi
19. CTpyKTypHO-UyBCTBUTENIbHbBIE U CTPYKTYPHO-HEUYBCTBUTEIbHbBIE CBOWCTBA.
20. ®u3nyeckue METOJAbl MCCIENAOBAaHUS CTPYKTYpPbl:  PEHTTEHOCTPYKTYPHBIN aHau3,
AJIEKTPOCOIIPOTUBIIEHUE, IIJIOTHOCTD U JP.
21. Makpo- 1 MEKpOaHAJIU3 CTPYKTYPBHI.
22. DneKTpOoHHAas MUKPOCKOIIHS.
23. MexaHn4ecKue MEeTO/bl UCCIIEAOBAHUS CTPYKTYPHI.
24. VictipiTaHus Ha PACTSHKCHHUE U yIApHBIN U3THO.

25. MeTo[p!I oTipeieieHus! TBEPIOCTH.

Pazoen 4. Kpucmannuzayus memanios u cniagog
26. MexaHHM3M ¥ KHHETHKA KPUCTAJUTU3AIMU METaJLIOB.
27. CTpoeHrE METAIUTUIECKOTO CIIUTKA.
28. [Tonmumop¢HbIE IPEeBpALICHUS B METaJIaX.
29. JlnarpamMmel (ha30BOT0 paBHOBECHSI.
30. PaBHOBeCHOE 1 HEPABHOBECHOE COCTOSIHHME CIJIABOB.
31. Ilpouecc kpuctamm3anuu 1 Gpa3oBble MPEBpaILEHHs B CILIaBaX.
32. lnarpammbl  (pa30BOrO PaBHOBECHS JUISA CIy4as ITOJIHOW PacTBOPUMOCTH KOMIIOHEHTOB
JpyT B Ipyre, 00pa3oBaHUE IBTEKTHKH IPH OTPAHUYCHHON PACTBOPUMOCTH KOMITOHEHTOB.
33. CBsA3b MEXly TMarpaMMOi COCTOSIHUSL M TEXHOJIOTUYECKUMHU CBOMCTBAMHU.

34. Z[I/Ial“paMMa COCTOSAHHA XKECIIC30-ICMCHTUT.

Pazoen 5. Ilnacmuueckasn deghopmayus
35. Hanpspkenust 1 ieopmanusi.
36. Ynpyras negopmarnusi.
37. Ilnactuueckas neopmanyss MOHO- U TOJTUKPUCTAIIIOB.
38. MexaHHU3MBI TIaCTUYECKOH Te(hopMaIIHH.
39. CkobXXeHHe TUCITOKANNH, KaK MPOIeCcC IIaCTHIECKOTOo JIe(hopMUpOBaHUS.
40. BnusHue niuacTuyeckoi 1eopMaluy Ha CTPYKTYPY METaJlIoB.
41. BnusHue miacTU4eckod JedopMmalMM Ha CBOicTBa MeTamia - jaedopmanuoHHOe

yIpOYHEHHUeE (HaKJIeI).
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42.

CBerHJIaCTI/I‘-IHOCTB MCTAJIJIOB U CIIJIaBOB.

Paszoen 6. Ilpouzsoocmeo uyeyna

43.
44,
45.
46.
47.

Hcxonnbie MaTepualibl M X MOATOTOBKA K IUIABKE.
YCTpoicTBO TOMEHHOM MEYH.

TexHomorusl TOMEHHOM IIJIaBKH.

[IpoayKThl JOMEHHOM IIJIABKH.

[TyTn maTEeHCH(DUKAITUN TOMEHHOM TIJIaBKH.

Paszoen 7. Ilpamoe nonyuenue dxeneza u e2o nepcnekmussl

48.
49.
50.
51.
52.

[IpoayKTsl IPSIMOIO BOCCTAHOBJICHUS JKEJI€3A.
IIpou3zBoacTBO ry6uaToro xesnesa.
ITpon3BOACTBO KPUUHOTO XKele3a.

[Ipsmoe nmosryyeHue KUIKOro MeTaa.

[Tpo6nembl 1 TepCIEKTUBBI PA3BUTHS BHEAOMEHHON METAJLTYPTHH.

Paszoen 8. Ocnogvl cmanennaguibHo2o npou3eoo0cmasda

53.

54.
55.
56.
57.
58.
59.
60.

61.
62.
63.

Hcropuueckas cnpaBka. COCTOSHME CTaJIeIUIaBWIIBHOIO Npou3BoacTBa B Poccuu u B
MHUDE.

OCHOBHBIE peaKlIU1 CTAJIENIaBUIbHBIX ITPOLIECCOB.

Packucnenue u ierupoBaHue CTaIN.

IIpon3BoaCTBO CTanu B MAPTEHOBCKUX IEYaXx.

KonBeprepHbie criocoObl IPOU3BOJICTBA CTAIIH.

[Ipon3BoCTBO CTaNM B 3JEKTPUUECKUX JTYTOBBIX II€YaXx.

BrimutaBka ctanu B MHAYKLIMOHHBIX ITeYax.

IIponsBoacTso BBICOKOKAUYECTBEHHOU cTajm METOJlaMU CIEIUAIBHOM
IEKTPOMETAJUTYPTUU: BAaKyyMHO-IyTrOBOW IE€peIUIiaB, IUIa3MEHHO-AYTOBOM IIEpeIIas,
ANEKTPOHHO-TYYEBOM NEPEIIaB, JIEKTPOIILJIAKOBBIN NEPEIIaB.

PasnuBka cranu. Buapl yCTaHOBOK HENPEPBIBHOW Pa3IMBKHU CTAJIH.

Breneunas 06paboTKa XUAKON CTAIH.

TengeHunu Pa3BUTHA CTAJICIIIIABUIIBHOT'O IIPOU3BOJCTBA.

Pazoen 9. Ocnosvi npouzsoocmea yeemHvix Memanios

64.
65.
66.
67.

Pois iBeTHEIX MeTaJUIOB U UX ciiaBoB B HTTI.
IIpousBoacTeo meau.
[Ipon3BOACTBO HUKEIIA.

[Ipon3BOACTBO ANFOMUHHS.
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68.
69.

IIpon3BoacTBO TUTaHA.

HpOI/I3BO,I[CTBO Martauys.

Paszoen 10. Ocroevl mexnonoeuu oopabomxu Memainios

70.

71.
72.

73.

74.

75.

76.
77.

78.
79.

80.

81.

82.

83.

10.

enn u 3amaun 00paboTKM MeTa/uioB AaBieHueM. Kinaccudukaus MeToq0oB 00paboTKu
METAJIJIOB JIaBJICHUEM.

OcHosnble nosioxkennss OM/I. Harpes metamia npu OM/I.

OcHOBBI IpOKAaTHOTO NMpou3BoAcTBa. CopTaMeHT MpOKaTHOM npoaykuuu. O6opyaoBaHue
IIPOKATHBIX LIEXOB.

TexHousorus npoxkaTHoro npou3BoacTea. O0KMMHbBIE U 3aTOTOBOYHbBIE CTAHBI.

ITpokatka (aconHoro meramna. IIpokaTtka mpyTkoB M HpoBOJIOKH. [opsiuas mpokaTka
JMCTOBOIO MeTajula. X0J0{Hasl MPOKaTKa TOHKUX I10JIOC, JIEHT U (POJIBIH U3 YEpHBIX U
LIBETHBIX METAJIJIOB.

I'opsiuas mpokatka OecmioBHbIX TpyO. IlpomsBoactBo cBapubix TpyO. Ilpokarka
crielManbHbIX Ipoduieil.

Bosouenue. TemneparypHbie 1 CUIOBBIE YCIOBUS IpoLiecca.

BonounnbHBIT MHCTPYMEHT. YCTPOMCTBO CTAHOB M TEXHOJIOTHS BOJIOYEHHMsS IPYTKOB U
IIPOBOJIOKH.

Oco0eHHOCTH BOJIOUEHHUS TOHUAMIIEH 1 MUKPOHHOM npoBojioku. Boiouenue tpyo.
CBobOonHas koBka. OOnacTé NpUMEHEHHUs, MPEUMYIIecTBA M HEJOCTaTKH CBOOOIHOM
KOBKH. BHJIbI TOKOBOK.

Oransl koBkU. Ky3HeuHble onieparuu.

[[ItamnoBka. MeToapl ITaMIIOBKU: 00bEMHAs U JINCTOBAsI, FOpsYast U XOJIOJHAS.

Bunsl mramnoB s oObeMHOM mTaMnoBKH. OCHOBHBIE omepanuu  0O0beMHOU
LITaMIIOBKH. JIMCTOBas IITaMITOBKA.

[IpeccoBanne. Cxema W pa3HOBUIHOCTH IIpolecca IpeccoBaHUA. TexHoyorus

npeccoBanus. [IpeccoBanue Tpyo.

CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Coz[epxcaHHe, TpC6OBaHI/I$I, YCJIOBUA U MMOPAAOK OpraHU3alvun CaMOCTOSTEIbLHOMN pa6OTLI

o0ydJarommxcs ¢ yaeToM (Gopmbl 00ydeHns OmpenensoTcs B cOOTBEeTCTBUH ¢ «[lomoxennem 06
OpraHu3allii CaMOCTOSITEIbHONH pPabOThl OOYUYAIOIIMXCS», YTBEPKACHHBIM YYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 1.).

®dopma 00yyeHHs — ouHasl.

Ha3panmue pazgenoB u Tem

Bua camocrositesibHOM padoThI O0bem dopma
(npopabomka yuebrno2o mamepuaia, B KOHTPOJIst
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peutenue 3a0ad, peghepam, 00K1aA0, yacax (nposepka
KOHMPONbHASL paboma, no020mosKad K peuieHus
coaue 3auema, 3K3ameHa u op.) 3a0ady,
peghepama u
op.)
e [IpopabGoTka yueOHOTrO MaTrepuaia ¢
HCIIOJIb30BAaHUEM PECYpCOB y4eOHO- Tectupo-
1. CTpocHME U CBOMCTBA | METOAMYECKOTO M MH()OPMAIIHOHHOTO 5 BaHUE,
YUCTBIX METAJIIIOB obecneyeHus JUCIUIUINHEI; YcTHbIi
e [loaroToBka K TECTUPOBAHUIO; orpoc
e [loaroroBka k craye 3adera
e [IpopaboTka yuyeOHOTO MaTepuana ¢
MCIIO0JIb30BAaHUEM PECYPCOB yueOHO- Tectupo-
2. CTpyKTypa METa/LIOB U | METOIUYECKOro U HH(POPMALILOHHOTO 5 BaHUe,
METaJUTMYECKUX CIJIaBOB obecreueHust TUCIUIUINHBI; YcrHbii
e [loaroroBka K TECTUPOBAHUIO; orpoc
e [lonroroBka k caue 3ayeta
e [IpopaboTka yueOHOTO MaTepuaia ¢
HCIIOJIb30BAaHUEM PECypCOB y4eOHO- Tectupo-
3. MeTo/ibl UCCIICIOBAHMsL | METOJUYECKOr0 U MH(POPMALIMOHHOTO 4 BaHue,
CTPYKTYpPBI o0ecrneyeHus JUCHUIUINHBL; Yerabii
e [loaroroBka K TECTUPOBAHUIO; orpoc
e [lonroroBka k caue 3ayeTa
e [IpopaboTka yuyeOHOTO MaTepuana ¢
MCIIOJIb30BAaHUEM PECYPCOB y4eOHO- Tectupo-
4. Kpucramnuzarus METOIMYECKOTO U HH(POPMAITMOHHOTO 4 BaHMUE,
METAJIJIOB U CIIJIaBOB obecrieueHust TUCIUIUIAHEI; VYcerHbiit
e [loAroToBKa K TECTUPOBAHUIO; orpoc
e [loaroroBka K ciaue 3auera
e JIpopaboTka yueOHOro Marepuaia ¢
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- Tectupo-
5. Ilmactuyeckas METOAMYECKOT0 U HHGOPMAIIMOHHOTO 4 BaHUE,
nedopmarus obecneyeHns JUCIUIUINHEI; VCTHBIH
e [loAroToBKa K TECTUPOBAHUIO; OIpoc
e [loaroroBka Kk craye 3adera
e JIpopaboTka yueOHOro Marepuaia ¢
HCIIOJIb30BaHUEM PECypCOB y4eOHO- Tectupo-
METOMYECKOT0 ¥ HH(POPMAITMOHHOTO BaHUeE,
6. IIpou3BOACTBO UyryHa . 4 9
obecrneueHnst TUCITUTUTHHEI; YcTHBIN
e [loaroroBka K TECTHPOBAHUIO; OIpocC
o JlonroroBka Kk ciade 3adeTa
e [IpopaboTka yyeOHOTO MaTepuana ¢
R — UCIIOJIb30BaHUEM PECypCOB y4eOHO- Tectupo-
Ke1e3a 1 o1 METOMYECKOT0 ¥ HH(POPMAITMOHHOTO 3 BaHHe,
obecrnieueHns TUCITUTLINHBI, YcTHBIN
MEePCIIEKTHBBI
e [loaroroBka K TECTHPOBAHUIO; OIpocC
o JlonroroBka Kk ciade 3adeTa
8. OcHOBBI e [IpopaboTka yyeOHOTO MaTepuana ¢ v Tectupo-
CTaJIeTIaBUJIBHOTO WCIIOJIh30BAHUEM PECYPCOB yU4eOHO- BaHUeE,
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MIPOU3BOJCTBA METOJMYECKOr0 ¥ HHPOPMAIIMOHHOTO YcTHBIN
o0ecneUYeHNS JUCIUILINHEI; OIpoc
e [loaroroBka K TECTUPOBAHUIO;
o [loaroroBka k ciade 3adera
e [IpopaboTka yueOHOTO MaTepuaia ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- Tectupo-
9. OCHOBBI IPOM3BOJICTBA | METOAWYECKOIO M HH(OPMALIMOHHOIO 6 BaHMUE,
LIBETHBIX METAJIJIOB o0ecrieYeHHsT TUCIUILIMHEL, YcTHBIN
e [loaroroBka K TECTUPOBAHUIO; OIIpOC
e [loaroroBka k cjade 3adera
e [IpopaboTka yuyeOHOTO MaTepuaia ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- Tectupo-
10. OCHOBEI TEXHOJIOTHH | METOJIWYECKOr0 U MH(POPMAITMOHHOTO 9 BaHUE,
00pabOTKH METAIIOB o0ecrieYeHnsT JUCLUILIMHEL, YcrHBIIT
e [loaroToBKa K TECTUPOBAHUIO; OIIpOC
e [loaroroBka K cjade 3adyeTa

11. YYEBHO-METOJINYECKOE 1 NTH®OPMAIIMOHHOE OBECIEYEHUE
JUCHMUILIAHBI

a) Cnucok pekoMeHAyeMOH JINTepaTypbl
OCHOBHA:

1. MarepuasioBeicHHEe B MAIIMHOCTPOCHHHM : y4eOHUK st OakanaBpoB/ A. M. AnmackuH,
B. H. KnumoB, A. K. Oneruna, lO. E. CenoB. — Mocksa: W3marensctBo HOpaiiT,
2016. — 535 c. — (bakanaBp. Axagemnueckuii kypc). — ISBN 978-5-534-02183-7. —
Tekcer : anextponnsiii // OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/401545

2. KostyHoB, A. V. MeTamuryprusi IIBETHBIX METAJUIOB : y4eOHO-METOIM4ecKoe mocobue /
A. U. Koerynos, T. B. Cemucrenoa. — Tonbsartu : TT'Y, 2016. — 63 c. — ISBN 978-
5-8259-1014-7. — TekcT : ameKTpoHHBIH // JIaHb : 37IeKTpOHHO-ONOIMOTEeHasI CHCTEMA.
— URL: https://e.lanbook.com/book/139921

3. ApnackuH, A. M. MaTepuanoBe/ieHHE€ U TEXHOJOTHS METATMYECKUX, HEMETAITMUIECKUX
U KOMITO3UIIMOHHBIX MaTepuasioB : yueOHUK / A.M. Anackus, A.H. KpacHoBckuil. —
MockBa : ®OPYM : MHOPA-M, 2018. — 400 c. — (Bricimiee oOpa3oBaHue:
bakanaspuar). - ISBN 978-5-00091-431-1. - Tekcr : oanekrtponHbld. - URL:
https://znanium.com/catalog/product/944397

JOMOJHUTEJIbHAA .

1. MarepuanoBeaenue. MeToapl aHalu3a CTPYKTYpPhl U CBOWCTB METAIJIOB U CIUIABOB :
yaeOnoe mocodue / T. A. Openkuna, E. C. Jlomatuna, I'. A. Mepkynosa [u ap.]. —
Kpacnosipck : CODY, 2018. — 214 c¢. — ISBN 978-5-7638-3936-4. — Texkcr :
SJeKTpOoHHBINM /  Jlanb  :  sneKkTpoHHO-OMOnmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/117763

2. Comunes, lO. TI. MarepuanoBeneHre CIENHATBHBIX OTpacieil MaIMUHOCTPOCHUS :
yuebHoe ocobue / FO. I1. Conuues, B. IO. [Tupaiinen, C. A. Bonorxannna. — CaHKT-
[TerepOypr : XUMU3IAT, 2016. — 784 c. — ISBN 978-5-93808-276-2. — Texkcr :
AIIEKTPOHHBIN // DnekTpoHHO-OMOMMoTeyHas cucrema IPR BOOKS : [caiir]. — URL:
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http://www.iprbookshop.ru/49796.html

3. 3onoryxuH, II. . OCHOBHBIC MOJOXECHHS TEOPUH OOPAOOTKH METAUIOB JIABJICHHEM !

yaeObnoe mocobue / Il. M. 3omoryxun, U. M. Bomogun. — Jlunenk : Jlumenkwii
rocy/IapCTBEHHBIN TexHnueckuid yauepcuteT, ObC ACB, 2013. — 245 ¢. — ISBN 978-
5-88247-624-2. — TekcT : 31eKTpOHHBIA // DnekTpoHHO-OMOIMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/22928.html

4. Mopo3soBa, E. A. Beaenue B MeTalIOBEICHHE U TEPMHUYECKYI0 00pabOTKY METalIOB :

yueOHoe mocodbue / E. A. MoposoBa, B. C. MyparoB. — Camapa : Camapckwuii
rocyJIapcTBEeHHBIN TexHHueckuii yauepcurtet, ObC ACB, 2018. — 214 ¢. — ISBN 978-
5-7964-2150-5. — TekcT : 37eKTpOHHBINA // DNeKTpoHHO-OMOMMoTeyHast cucrema IPR

BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/90465.html

5. IleiicaxoB A. M. MarepuaioBe/ieHUE U TEXHOJOTHUSI KOHCTPYKIITMOHHBIX MAaT€pPUAJIOB. -
CIIo. : U3a-Bo Muxaiinosa B. A., 2005. - 416.

6. MarepuanoBeeHue W TEXHOJOTHS KOHCTPYKLIMOHHBIX MarepuajioB. JlaGopaTopHblit
npakTukyMm : yueoHnoe nocooue / 0. I1. Eropos, A. I'. barunckuii, B. I1. be36oponos [u
ap.] ; mox pea. A. I'. barunckoro. — Tomck : TOMCKHI TOTUTEXHUYECKUI YHUBEPCUTET,
2017. — 122 c. — ISBN 2227-8397. — TekcT : 5JeKTpOHHBIA // DIEKTPOHHO-
OubmmoreyHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/84018.html

7. Marepuanosenenue : npaktukyMm / M. A. XXykosa, H. b. Kupumios, A. I1. IletkoBa, M.
B. fkoBuukas ; mon pea. H. b. Kupwmnosa. — CII6. : Cankr-IletepOyprekuit
MOJIMTEXHUYECKHH yHuBepcuret Ilerpa Benukoro, 2017. — 115 ¢. — ISBN 978-5-7422-
2696-3. — TeKcT : 2NeKTpOHHbIHN // DnekTpoHHO-0nbnnoTeunas cucremMa [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/83297.html

y4eOHO-MeTOANYeCKas:

1. Meroauueckue ykazaHusi IS CaMOCTOSITENIbHOW palOOThl CTYJEHTOB IO JTUCIHUILINHE
«[Tony4yenne u 00pabOTKa METANIOB U COSAMHEHMIN» I CTYJICHTOB OakaliaBpuaTa BCexX
dopMm 00yueHus HampaBieHus mnoarorosku: 22.03.01 «MarepuanoBenenue u
TexHojoruu marepuanoB» / A. A. ConoBbeB; Y'Y, UODBT. - Vubsaosck : Yal'V,
2019. http://lib.ulsu.ru/MegaPro/Download/MObject/8335

CoriiacoBaHo:
Z y / OT N A [

v ( ( (¥ ALT
ruL 4 s

JTO/KHOCTB COTPYAHHKA HAy4HF OMOIHOTEKH OHO MO ANMChH 1aTa

0) IIporpammHoe obecneyeHue:

e OC Anbt Pabouas cranmms §;
e Moii opuc craHIapTHBIMN.

B) IIpodeccnonanbHbie 0a3b1 JAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC CUCTEMBbI:

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. Hudposoit obpazoBarenbubiii pecypc I[PRsmart : saexTporHO-OMOMMOTEYHAS
cucrtema : caiit / OOO Komnauuss «Ai Ilu Ap Menua». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: s 3aperdHCcTpHp. Mojb3oBareiei. - Tekcr :
JJIEKTPOHHBIN.
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1.2. O6pasosatenbhas miarhopma FOPAMT : o6pasoBaTenbHbIi pecype, SIeKTPOHHAS
6ubamorexa : caiitr / OO0 DnekrponHoe u3naTenbetBo «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum goctyrma: Ijst 3aperucTpup. mojab30Bareiei. - TEKCT : JIIeKTPOHHBIN.

1.3. ba3a nannbpIx «9nekTpoHHas Oubnuoreka TexHuaeckoro BY3a (ObC «KoHcynbpranT
CTYJICHTa») : JEKTPOHHO-OubOImoTeunas cucrema : cadt / OO0 «llomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pocryma: s
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaua. DJICKTPOHHAS MEIULIMHCKAs OMbImnoTeka : 0aza JaHHBIX : CalT /
O0OO «Beicmiasg miKoja OpraHu3allud M YOPaBIEHUS 3ApaBoOXpaHeHueM-KoMIiuiekcHbIN
MEIUIUHCKUI KoHcanTUHM». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTIA: JIJIs 3apETUCTPUP. TIoIb30BaTeneld. — TeKCT : 3IeKTPOHHBIH.

1.5. Bonpmas MeauiuHcKas OUOIMOTEKa : JIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CauT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTIA: JIJIsl 3apETUCTPUP. ToJIb30BaTeneld. — TeKCT : 3JIEeKTPOHHBIH.

1.6. OBC Jlanp : 3nekTpoHHO-OMOMMOTEeyHast cuctema : cakt / OO0 DBC «Jlaaby. —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum moctyma: ajist 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. BBC Znanium.com :351eKTpOHHO-O0MOMMoTeYHas cuctema : caiit / OO0 «3HaHIyMY. -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum goctyma : i 3aperucTpHp.
noJb30BaTese. - TeKCT : AIeKTPOHHBII.

2. KoncyabsTanTlliioc [DnexkTpoHHBIH pecypc]: cipaBouHas mpaBoBas cucrema. / OO0
«Koncynprant [lImocy - Dnexktpon.nas. - Mocksa :KoncynwsrantlIntoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas snexktponHas OubOimoteka : cait / OOO «Hayunas
OnexTponnas bubnuoreka». — MockBa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyma :
JUISl aBTOPH3. MOJIb30BaTeNel. — TEeKCT : 3JIEKTPOHHBIN

3.2. DnexTpoHHas Oubnmoreka «M3garensckoro noma «I'pebennukon» (Grebinnikon) :
anektpoHHass Oubmmoreka / OOO W] «I'peGennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : At aBTOPH3. MOJIb30BATEIICH.
— TekcrT : 3JEeKTPOHHBIN.

4. ®egepanbHasdg rocygapcreeHHasi MHpopmanumoHHas cucrema «HanuonaabHas
3JIeKTPOHHAsI 0MOJIMOTEeKa»: dNIeKTpoHHas Oudnunoreka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pexxum noctyna : s nmosib3oBaTeneil HaydHo Oubmuorexu. — Teker :
AJIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: dhenepanpHbiid moptan / yupeautenb OI'AY «OUILTO». —
URL: http://www.edu.ru. — TekcT : 2IeKTpOHHBIH.

6. OuaexkrponHas OmOamoreuynass cucrema Yal'V : wMoagyns «OIeKTpOHHas
6ubnuoTexa» ABUC  Mera-IIPO / OOO  «/[ata Dxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyna : 1uist mosib30Bateeii HayqHOH OMOIMOTEKH. —

TekcT : 31MeKTPOHHBIN.
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Jlnseocre compyanuka YHTT e TGS ) JET

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBbI

Aynuropun JUis TPOBEACHUSA JEKUMH W CEMUHAPCKUX 3aHSTUW, IJI1 MPOBEICHUs
TEKYIIEro KOHTPOJII M IPOMEKYTOUHOM aTTECTAllUM, TPYHIOBBIX M HWHAWBHUIYAJIBHBIX
KOHCYJIbTAIINH.

AyIuTOpHHM YKOMIUIEKTOBAHBI ~CIIEIUATU3UPOBAHHONH MeOenblo, Y4eOHOW JOCKOM.
Aynuropuu Ans TPOBEACHUS JEKIUN 00OpYIOBaHbI MYJIbTUMEIUWHBIM 000pYyAOBaHUEM IS
npenocraBieHuss MHPopMmauuu Oonbiioil ayautopuu. I[lomemenus aas caMOCTOSATENbHOU
paboThl OCHAIIEHBl KOMITBIOTEPHOM TEXHHUKOM C BO3MOXHOCTHIO TOAKIIOYEHUS K CETU
«HTEepHET» W OOecCmedeHrneM JO0CTyNa K SJICKTPOHHOW HH()OPMAIMOHHO-00pa30BaTeIbHON
cpelie, 3JIEKTPOHHO-OMOIMOTEUHOM crucTeMe.

13. CIEUMAJIBHBIE YCJIOBUSA 1JIS1 OBYUYAIOUXCSA C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbA

B cnysae HE0OXO0OUMOCTH, OOydYalOUIMMCS W3 YHCIA JIMI C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbsI (TI0 3asBJICHUIO OOYYAroOIErocsi) MOTYT TpeiaraThCsl OJHU W3
CICAYIOUX  BAapUAaHTOB  BOCIIPUATHA I/IH(l)OpMaIlI/II/I C yY4€TOM HUX HWHAWUBUAYAJIBHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— IS JIMI] C HapyIICHUSIMH 3pEHHS: B TCYaTHOM (opMe YBEIMYCHHBIM HIPUPTOM; B
dbopme SIEeKTPOHHOTO JOKyMeHTa;, B ¢dopme ayauodaina (mepeBoj] yueOHbIX MaTepuaioB B
aynuodopmar); B medaTtHol (opme Ha s3bike bpaiins; WHIUBUIyanbHbIE KOHCYIHTAIMH C
IpUBJIEYECHUEM TU(DIIOCYpIOTIEPEBOTUNKA; MHANBUIYATbHbIE 3aJaHHUs] U KOHCYJIbTAIlUH;

— JUId JHIl C HaApyIICHUSIMH CiIyXxa: B me4daTHOW ¢opme; B ¢GopMe DIEeKTPOHHOTO
JIOKYMEHTA; BUJICOMaTepPHAIIbI C CYOTUTPaMH; HHINBUyaTbHbIE KOHCYIBTAIIUHU C PUBICYCHUEM
CypAonepeBOAYMKA; MHAUBUAYAJIBHBIC 3a/laHUA U KOHCYJIbTAallUH,

— JUIS JUI] C HapyHICHWsIMH OMOPHO-JIBUTATENLHOTO ammapaTa: B me4aTHOW ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opme aymuodaiina; WHIMBUAYyaIbHBIC 3aJaHUS U
KOHCYJIbTAIIHH.

Pazpaborunk m aou. kageapsrt ®M A.A. CosioBbeB
(n% (Oonxncnocmo) (@H0)
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IIpunoxenue 1

IIpodeccnonanbubie 6a3bl JAHHBIX, HH(POPMAIUOHHO-CIIPABOYHbIE CUCTEMbI
1. DJ1eKTPOHHO-0U0IHOTEYHbIE CUCTEMbI:

1.1. Iludporoii o6pazoBarenbHbIi pecypc IPRsmart : aekTpoHHO-0MOIMOTEYHAS cCHCTEMa :
caiit /OO0 Komnanus «Ait [Tu Ap Menuay. - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyna: mist 3aperucTpup. mojb3oBarenei. - Tekcr :
AJIEKTPOHHBIN.

1.2. O6pa3osarensuas muardopma KOPAUT : o6pasoBaTesbHEIi pecype, SIeKTPOHHAs
6ubamorexa : caiit / 000 DiexTponnoe m3nareabcrso FOPAWT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctyma: Ijs 3aperucTpup. mojab30Bareiei. - TEKCT : AIIeKTPOHHBIN.
1.3. baza nannbpIx «2nekTpoHHas ouoimoreka rexunueckoro BY3a (ObC «KoncynbpranT
CTYZACHTa») :3JEKTPOHHO-OnbauoreyHas cucrema : caiir / OOO Ilonutexpecypc. — Mockaa,
[2024]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyna: as
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHcynpraHT Bpaua. DIeKTpOHHAsi MEAUIUHCKas Onbnmoreka: 6a3a qansbIx : cadt / OO0
Bricmas mkomna OpraHu3alnyy U yIpaBJICHHs 34paBOOXPAHEHUEM -KOMIIIIEKCHBIN MEUIINHCKUI
KoHcanTHHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: mis
3apPErUCTPUP. MOJIb30BATENEH. — TEKCT : JIEKTPOHHBIN.

1.5. bonpiras MenuIMHCKass OMOIMOTEKA : SJIEKTPOHHO-O0ubIMoTeuHas cucrema : caidt / OO0
bykarm. —Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mgoctymna: mis
3aperucTpHp. Moab30BaTeNnell. — TEeKCT : 3MEKTPOHHBIMH.

1.6. OBC Jlans : anexkTpoHHO-0MbMMoTeuHas cucreMa : caiit / OO0 ObC Jlanp. — CaHKT-
[MerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum noctymna: 1ist 3aperucTpup.
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