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1. HEJHU U 3AJAYU OCBOEHU S JUCHUIIJTIMHBI

Lenu ocBoeHMsl NMCUMIIMHBI. TO3HAHWE NPHUPOJBI U CBOMCTB MaTepuaioB, a TaKxke
METOJOB M3MEHEHHUsI UX CBOWCTB AJsi HanOosee 3(PQPEeKTUBHOIO HCIIOJIB30BAHHS B TEXHUKE;
u3ydeHne (U3NYeCKnX M (PU3MKO-XUMHUECKUX MPOIECCOB, JIEKAIIUX B OCHOBE COBPEMEHHBIX
TEXHOJIOTHil, IPUMEHIEMBIX B IIPOU3BOJICTBE B PA3IMUHBIX 001ACTAX HAYKUA U TEXHUKH.

ChopmupoBaTh TeOpeTUYECKHE MPEACTABICHUS O MEXaHU3Max CTPYKTYpooOpa3oBaHUs B
METAIIMYECKUX MaTepuajaXx M Ha MX OCHOBE HAYYMTh aHAJIU3UPOBATH CTPYKTYPbl METAILJIOB U
CIUIAaBOB, BO3HMKAIOIIME TPH PA3IUYHBIX MpoIeccax: KPUCTAUIM3AIUU, MOTMMOP(HBIX
NPEBpalCHUSIX, AePOpPMAlMU W TIOCIEAYIONIEM OTXKHIEe, CTAPEHHH M JPYrux IHporieccax.
HayuuTh nmpenckaspiBaTh XapakTep U3MEHEHUN CTPYKTYpBI B Pe3yJibTaTe BHEUTHUX BO3/IEHCTBUN

H HAITPpaBJICHHUEC U3MCHCHU S CBOﬁCTB; O6y‘II/ITI> ITPAKTHUKE BBISIBJICHUA U aHAJIN3a CTPYKTYP.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JucuuniuHa OTHOCHTCA K  JUCHUIUIMHAM 10 BBIOOPY BapHaTHMBHOM 4YacTh B
npodeccuonansHoM nukie b.1, B Moayne npodeccuoHanbHON TOATOTOBKY U SIBISIETCSA OJHOM U3
JUCIUIUINH, (QopMupyOIHMX MpodeccCHOHANbHBIC 3HAHUS W HABBIKH, XapakKTEPHBIC IS
OakanmaBpa mno HampasieHuto mnoarotoBku 220301 — MarepuanoBeieHHe U TEXHOJOTUHU
MaTepHaoB.

W3ydeHne naHHOW AMCUMIUIMHBI 0a3UpyeTCs Ha 3HAHUS CTYJECHTOM OCHOBHBIX IMOJIOKEHHIA
CJIEIYIOINX KYypPCOB M TUCLIHILINH:

[IpakTuka 1Mo MOJYUYCHUIO IEPBUYHBIX MPOPECCUOHAIBHBIX YMEHUI U HABBHIKOB, B TOM UHCIIE
IEPBUYHBIX YMEHUI U HAaBBIKOB HAYYHO-UCCIEN0BATEIbCKOMN AEATEIBHOCTH

YucneHHble METOBI U MaTEeMAaTUYECKOE MOeNupoBanne/ BerancnurensHas gusmuka

[IpoekTHast neATEIBHOCTD

Hayuno-uccnenoBarenbckas pabora

Heoprannueckast 1 oprannueckasi XMMHs

TexHoIornyecKmue CUCTEMbI B HAHOTEXHOJIOTUH

MexaHnKka MaTepraioB 1 OCHOBBI KOHCTPYHUPOBAHHUS

KomMmno3uimonssie MaTepuansl. MeTajsioMaTpUyYHbIE, C IOJTUMEPHON MAaTpULIEH

OCHOBBI TEOpUH YHPYTrOCTH, IUIACTUYHOCTH M pas3pylieHus Matepuanon/ConpoTHBICHUE
MaTepUaJIOB

®u3nyecKue CBOMCTBA TBEPJIBIX TEN

Du3nko-XxuMHYEeCKe OCHOBEI HAHOTEXHOJIOTHH
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MeTtponorus, craHAapTU3ALUS U CePTUDUKALTHS

CoBpeMeHHbIE (UHAHCOBBIC UHCTPYMEHTHI TEXHOJIOTHYECKOT0
npeanpuHumMaresbcTBa/CoBpeMeHHbIE (uHaHCOBBIC UHCTPYMEHTBI COIIMAJILHOTO
MPEAIPUHUMATENBCTBA

OCHOBBI KOHCTPYHPOBAHUS TPUOOPOB

OO6miee MaTepuaoBeICHNE

®usnyeckas xuMusi. PazoBbie paBHOBECHUS

KBanToBas Teopus KOHAEHCUPOBAHHOTO COCTOSTHUS

duznyeckass XUMHS

TexHonoruu MaTepuaioB

DnekTpoHHas MUKpocKorus/PazoBble paBHOBECHS U CTPYKTYpOOOpa3oBaHUe

®u3nuecKue OCHOBBI TEXHOJIOTHMH IMOJYIMPOBOJHUKOBBIX NPUOOPOB W HHTETPATbHBIX
MHKPOCXEM

N3yuenue naHHOW AMCHUIUIMHBI SIBISETCA NPEALIESCTBYIOLIECH I CIEAYIOIIHUX KYpCOB U
JUCIIUTIINH:

ITonroroBka Kk caye u claya rocy1apCTBEHHOIO dK3aMEHa

TexHonornyeckas npakTuKa

IIpennumiomHas mpakTuKa

3amuTa BBINYCKHOW KBaJU(UKALMOHHOW pabOThl, BKJIIOYas MOATOTOBKY K MpoOLEaype
3alIUTHI U TPOLEAYPY 3aLLUUTHI

CTpyKTypa ¥ CBOMCTBAa METANIMYECKUX HaHOMAaTepuajaoB/MeToabl MOTyYeHUss HAaHOYACTHIL
Y HAHOMAaTEePHUaIoB

JIns OCBOEHMS NUCLMIUIMHBI CTYIEHT JOJDKEH MMEThH CIECIYIOLIME «BXOJHbBIE)» 3HAHMS,
YMEHMS, HABBIKM Y KOMIIETCHIIUU:
3HaHUE 0a30BBIX MOHSATHUN W ONPENCTICHUN B 00JaCTH HEOPTraHWYECKON XUMHH, MEXaHUKH
MaTepHUaAJIOB, OCHOB TEOPHUI YIIPYTOCTH, INIACTUYHOCTH U Pa3pyIIECHUS] MaTEPUAJIOB;
® CIOCOOHOCTH MCIOJIb30BAaTh CIPABOYHBIE IOKYMEHTHI U TOCY/IapCTBEHHBIE CTAHIAPTHI;
® CIIOCOOHOCTh HCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILINH,
MIPUMEHSTh METO/Ibl MATEMATUYECKOT0 aHaJIM3a U MOJEITUPOBAHUS.

Pe3ynbpTaThl OCBOCHHSI TUCIUIUIMHBI OYAyT HEOOXOAUMBI A AalbHEHIIero mporecca
o0ydeHHss B paMKax MOITAamHOrO0 (OPMUPOBAHUS KOMIETCHIIMA MPU U3YUYEHUU CIEIYIOIINX
JTUCITATIIINH

®u3rKa KOHJIEHCUPOBAHHOTO COCTOSTHUS

CprKTypa U CBOMCTBA METAJIMYECKHUX HaHOMaTepI/IaJ'IOB/MCTOI[BI IMMOJIYYCHHA HAHOYACTUIL]
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U HAHOMAaTCpHaJoB

a TAaKXKC I IPOXOXKACHHUA IMOATOTOBKH K CAa4Y€ M caada roCyaapCTBCHHOI'O 3K3aMCHA,

TEXHOJIOTHYECKON

IMPaKTHUKH,

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

KBUTH(UKAIIMOHHOW paboThl, BKIIOYAsh MOJATOTOBKY K MPOLEAYpPEe 3aIllUTHl W MPOIECAYPY

3alllUThI.

3. IEPEYHEHb INTAHUPYEMBIX PE3YJBTATOB OBYYEHUSA 110 JIMCHUIIJIMHE
MOAVYJIIO), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

[Tpouecc
KOMIIETECHIINH:

HU3y4CHUA  JHUCHUIIIMHBI

OCBOEHMA OITOIT

HampaBlieH Ha (opMHpOBaHUE CIEIYIOIIUX

Koa m HauMeHOBaHHEe

HepequL IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ mo

MaTepuasoB U MPOIECCOB
WX IPOU3BOJICTBA,
00paboTku u
Mo Ti(DUKAIAH, BKITIOYAsT
CTaHJIapPTHHIE U
cepTudUKaIMOHHBIC
UCTIBITAHUS

peajaun3yemMoit AUCHHILIMHE (MOIYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPAMM
KOMIIETEHI[HHI JAOCTHKEHHSI KOMIIETEeHIIM I
IIK-2 3natb: OCHOBHBIC METO/IbI UCCIICAOBAHUS CBOMCTB MaTePHAIIOB.
Criocoben nipoBoauth | Teoperndyeckyro 0a3y 0 MeTojaxX, CpEICTBaX, TEXHOJOTHUAX H
KOMILJIEKCHBIE aITropuTMaXx penieHus Npo(ecCHOHABHBIX 3a1a4
HCCIICAOBAHUS,
HCIBITAHUA U Ymerb: M3BiekaTh 3HaAHUS U3 UMCIOIIMXCS SKCHEPHUMEHTATBHBIX
III/IaFHOCTI/IKy JAHHBIX C ITIOMOIIBKO METOI0OB U aJIFOPI/ITMOB aHaJin3a.
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3ULIMOHHBIX Baaners: MeronamMu BbIOOpa MaTepuasioB M yIPaBiIsATh KaUeCTBOM

rOTOBOTO MPOJYKTa Ha OCHOBE aHalIM3a YCJIOBUM IKCILTyaTalluu
U3JIeNHid B TPo(ecCHOHALHOM e TeTbHOCTH

MK-3
CriocobeH ucnonb30BaTh
Ha MPAKTUKE 3HAHUS O
TEXHOJOTUYECKUX
nporeccax,
pa3pabarbIBaTh
PEKOMEHIAINH 110
COCTaBY, TEXHOJIOTUH
MPOM3BOJICTBA U
crioco6am 06paboTKH
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3HIIMOHHBIX
MaTepUaNIoB IS
3aJ]aHHBIX YCIOBHH

3HaTh: mpolecchl MPOU3BOJACTBA M O00pabOTKM MaTepuanoB M
W3EIUN U3 HUX.

Ymers: pa3pabaTbIBaTh TEXHOJIOTMYECKUE IIPOLIECCHI
IIPOU3BOJICTBA U 00PaOOTKU MOKPHITUNA, MAaTEpUAIOB U U3JETUI U3
HUX

Bananers: crocobamu monydeHuss U 00pabOTKH MaTepuaioB s
JIOCTHOKEHHS TpeOyeMOoro KOMITJIEKCa CBOMCTB

OKCILTyaTaIiH
MK-5 3HaTh: OCHOBHBIC TEXHOJIOTHYECKHE TNPOIECChl W MPUHIIMIIBI
CrnocoGeH ocBanBaTh paboThl  TEXHOJIOTUYECKOTO  00OpYAOBAaHHS,  COBpPEMEHHbBIE
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KOHCTPYKTHUBHBIC

110 IIPOU3BOJICTBY

KOMIIO3MIIMOHHBIX
MaTrepurajoB

0COOCHHOCTH U PEKHMBI
paboThI 000pyAOBaHUS

HAaHOCTPYKTYPHUPOBAHHBIX

POOJIEMBI
MaTepHaoB
YMeThb: TpaMOTHO pa3padaThiBaTh MapHIPYThl TEXHOJOTHUECKUX
MPOILECCOB W MPOBOAHWTH OKCIIEPUMEHTHI, aHAIM3UPOBATh U
OOBSICHATB TIOJYYCHHBIC JAHHBIC U PE3YIbTATHI

HaHOCTPYKTYPHPOBAHHBIX KOMITO3MITMOHHBIX

Baagers: crnocobamum  peanu3aluud  OCHOBHBIX  IIPOLIECCOB
MPOU3BOJICTBA  HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTEepUajIoB

4. OBIIASA TPYAJOEMKOCTbDb JUCHUIITIMHBI

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

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

KounuectBo yacoB (popma o0yueHusi — ouHas)
Buj yueoHoii pa6oThi Bcero no B T.4Y. [10 ceMecTpam
TUIAHY 1-5 6 7 8
1 2 3 4 5 6
Konrakrnas pabora 64 - - - 64
oOyuaroluxcs ¢ mpenoaaBareaeM
B COOTBETCTBHHU C YII
AyIUTOpHBIC 3aHATHS:
® JICKLIUU 32 - - - 32
® CEeMUHApHI U MPAKTUIECKUE 32 - - - 32
3aHATHS
e J1abopaTopHBIC PAOOTHI, — - - - -
MTPAKTUKYMBI
CamocrosiTenpHas padbora 44 - - - 44
®dopma TeKyIIero KOHTpoJIs TECTHpPOBa- - - - TECTHUpPOBa-
3HAHUN U KOHTPOIIS HHUE, HUE,
CaMOCTOATENbHON PabOTHI: YCTHBIN YCTHBIN
TECTHpPOBaHUE, KOHTP. paboTa, orpoc orpoc
KOJJIOKBUYM, pedepar u np. (He
MeHee 2 BUIOB)
Kypcogas pabora - - - - -
Buasl npoMexyTouHoOn 3a4eT - - - 3a4eT
aTTecTaluu (3K3aMeH, 3a4eT)
Bcero yacoB no aucuunimnHe 108 - - - 108

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

dopma 00y4yeHus — 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 TOpHAsi | AKTHUB- | TeJbHasi
3aHSTHA, .
padora HOW paéora
ceMHHAp
dopme
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1 2 3 4 5 6 7 8
Tectupo-
1. Crpoenue u P
N BaHUE,
CBOICTBA YHCTHIX 5 1 2 - - 2 .
YcTHbIi
METaJJIOB
OIpocC
2. CtpykTypa Tectupo-
METAaJJIOB U BaHUE
6 2 2 — — 2 L
METAIINYECKUX YcTHbII
CIIJIaBOB OIpocC
Tectupo-
3. MeTobl BaHI/II;
HUCCIENOBAHUS 8 2 2 — 2 4 L
JUN— YcTHbII
PYKTYp onpoc
Tectupo-
4. Kpucramnuzamus BaHUE,
8 2 2 — 2 4 "
METAaJJIOB U CIIJIaBOB YcTHBIN
onpoc
Tectupo-
5. ITmactnueckas 3 2 2 2 4 BaHUeE,
nedopmarus YcTHBIN
onpoc
Tectupo-
6. [Ipon3BoacTBO BaHMUE,
8 2 2 — 2 4 "
YyryHa YcrHbI
onpoc
Tectupo-
7. Ilpsimoe p
BaHUe,
MOJTy4eHUE JKese3a 7 2 2 - 2 3 .
YcTHBIN
Y €r0 NEPCIEKTUBBI
Onpoc
Tectupo-
8. OcHOBEBI BaHI/Il;
CTaJIETUIaBIWILHOTO 17 4 6 - 2 7 L
YcTHbIM
MIPOU3BOJCTBA
Onpoc
Tectupo-
9. OcHOBEHI BaHI/Il;
MPOM3BOICTBA 16 4 6 - 2 6 .
YcTHbIM
LIBETHBLIX METAJIJIOB
Onpoc
10. OcHoBBI Tectupo-
TEXHOJIOTHHU BaHUE
25 6 10 - 4 9 "
o0paboTku YcTHbIN
METAaJJIOB Onpoc
HToro 108 32 32 - 18 44

5. COJEPYKAHUE JUCHUILIMHBI (MOLYJIST)

Paszgea 1. CTpoeHne U CBOIiCTBA YMCTHIX METAJUIOB

MeTtanuueckui THN XUMHYeCKOM cBsi3u. (OCHOBHBIE CBOMCTBAa METAUIOB. MeTajiabl B
MEPUOJUYECKON CHUCTEME JJIEMEHTOB. KpucTtammmyeckoe CTPOCHHE METAJUIOB. Twumer
KPUCTAJUIMYECKUX PELIETOK METAJIOB.

Pazgen 2. CTpykTypa MeTa/LI0B U METAUIMYECKUX CIJIABOB
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[TonsTue o ctpykrype. MacmTald CTpyKTyphl: Makpo-, MHUKpPO-, CyOCTPYKTypa, aTOMHO-
KpUCTaNIM4ecKass CTpyKTypa.. OCHOBHBIE TOHSTHs: KOMIIOHEHT, (pa3a, CTPYKTypHas
cocrapisromas. [loHsaTus o 3epHe, IpaHule 3epHa, BTopuuHOW (hasze. Kpucrammmueckas
cTpykrypa. CTpoeHHe pealbHBIX KpHCTAIOB. JledeKThl KpUCTAITMYECKOTO CTpoeHHs. Bubl
nedexToB, ux knaccupukanus. Todeunsle nedextsl. Bunpel Toueunsix nedexToB. JInHeiHble
nedextsl. OcHOBHbIE THMBI juciokanmuid. Bektop broprepca. IlmoTHOCTs AucioOKaruii.
[ToBepxHocTHBle nedexTel. Ilyrn QopmupoBaHUS CTPYKTYypbl METaUIOB U CILJIABOB:
KpUCTAITU3AIMS, IUIACTHYECKas qedopMaliusi, TepMudeckas oopadoTka.

Pa3nes 3. MeToasbl ucciie0BaHus CTPYKTYPbI

CTpyKTypHO-4yBCTBUTENIbHbBIE U CTPYKTYPHO-HEUYBCTBUTEIbHBIE CBOMCTBA. PDuznueckue
METOJIbl MCCIEA0BAHUSA CTPYKTYPBl: PEHTIC€HOCTPYKTYPHBIM aHalu3, 3JEKTPOCONPOTHUBIICHUE,
IVIOTHOCTh M JAp. Makpo- M MHKpOAHaJIM3 CTPYKTYpbl. OJEKTPOHHAs MHUKPOCKOIMSL.
MexaHuueckue METO/bl MCCIEAOBaHUSA CTPYKTYpbl. McnbplTaHus Ha pacTsKEHUE W yIapHBIN
u3ru0. MeTo/ib! ornpeiesieHus: TBEPIOCTH.

Pasznea 4. Kpucraaau3zanus MeTaJJI0B M CIUIABOB

MexaHu3M M KHHETHKA KpPUCTAUIM3AIUMU MeTauioB. CTpoeHHEe METaIMueCcKOro CIIHUTKA.
[TomumopdHubIe npeBparieHuss B Metaiax. Jluarpammel Ga3oBoro paBHOBecHs. PaBHOBeCHOE U
HEPABHOBECHOE COCTOSIHHE CIUTaBOB. [Iporecc kpuctamm3anuu u (a3oBbIe IMPEBpANICHUS B
crutaBax. J[uarpaMMbl a30BOr0 paBHOBECHS NS CiIydasl MOJHOW PacTBOPUMOCTH KOMIIOHEHTOB
JIpyr B Jipyre, oOpa3oBaHUE 3BTEKTUKH IIPU OFPAaHUYEHHON paCTBOPUMOCTU KOMIOHEHTOB. CBA3b
MEXIy JUarpaMMOil COCTOSIHUS W TEXHOJIOTMYECKUMHU CBOWCTBaMHU. JlMarpamMma COCTOSTHUS
JKEJIE30-IIEMCHTUT.

Paspnean S. IlinacTtuyeckas nepopmanus

Hanpsokenus u gedopmanus. Ynopyras apedopmanus. Ilnactuyeckas aedopmaruss MOHO- U
HOJIMKPHCTAIUIOB. MeXaHn3MBI IutacTudeckoi aedopmannu. CKONbXKEHUE JUCIOKAIMH, KaK MIPOIECC
IUIacTHYecKkoro JegopMupoBanus. BiusHue niuactudeckoil nedopmanuu Ha CTPYKTYpY METaLIOB.
Bnusnue miactuueckod nedopmanMyM  Ha CBOMCTBa MeTauia - Ae(OpMaliOHHOE YIPOYHEHHE
(Hakyemn). CBepXIUIACTUYHOCTh METAJIJIOB U CIIJIABOB.

Pa3nea 6. [IponsBoacTeo 4yyryna

Hcxonusle Marepuansl M MX MOJAIOTOBKA K IUIABKE. YCTPOWCTBO JIOMEHHOHM IIE€YH.
TexHonorust AoMeHHON 1u1aBkU. IlpoaykTsl nomeHHOW TuiaBku. IlyTm HMHTEHCHpHUKAIUIK
JTOMEHHOU IIABKH.

Pazgen 7. IlpsimMoe nmoJiydyeHue Keje3a u ero nepcrneKTuBbl

[IpoaykTsl MpsIMOTO BOCCTAHOBIIEHUs Kene3a. I[Ipon3BoACTBO TIyOuaToro xenesa.
[TpousBonacTBO KpuuHOro xkene3a. llpsmoe mnomydeHue xujakoro wmeramia. [IpoGimemsl u
MEPCIEKTUBBI PA3BUTHS BHEJJOMEHHOW METAJTYpIHH.

Pa3nen 8. OcHOBBI cTA/IEIVIABHJIBHOTO TPOU3BOCTBA

I/ICTOpI/IquKaﬂ CITpaBKa. CocTosiHHE CTaNCIIaBUILHOTO IpONU3BOACTBA B Poccun u B
MHpPE. OcHOBHBIE pP€aKkiru CTAJICIINIIaBUIIBHBIX ITPOLECCOB. Packucienue u JICTUPOBAHUEC CTaJIN.
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HpOPI?:BO,I[CTBO CTaJli B MapTCHOBCKHUX II€4ax. KOHBepTepHHC CIIOCOOBI IMpOU3BOJCTBA
CTaJid. HpOI/I3BOZ[CTBO CTaliIi B DOJJICKTPUYCCKUX AYIOBBIX IICUaX. BrimaBka cramm B
HHIAYKIOWOHHBIX II€YaXx.

[IpousBoacTBO BBICOKOKAQU€CTBEHHOM cTanu MeTOJIaMHU CHeIralIbHOMI
AJIEKTPOMETAJUIYPTUU:  BaKyyMHO-IYTOBOM  IepeluiaB, IUIa3MEHHO-IYTOBOM  IEperias,
3IEKTPOHHO-TY4YEeBOM MEperiaB, JIEKTPOILLIAKOBBIN MeperiaB.

PasnuBka cramu. Bupapl ycTaHOBOK HENpPEphIBHOM pAa3iIMBKU CTaid. BHeneuHas
00paboTka kuaKoi cTanu. TeHIeHINN pa3BUTHS CTAICTIABIIIBHOTO TIPOU3BOICTBA.

Pa3znen 9. OcHOBBI IPOU3BOACTBA HBETHBIX METAJLIIOB

Ponp nBerHbix MetamoB u ux cmaBoB B HTIL. IlpousBoactBo menu. IIpousBoactBo
Hukens. [IpousBoacTeo amomunusd. [IponsBoacTBo Turana. [Ipon3BoacTBO Maruus.

Pa3znen 10. OcHOBBI TEXHOJIOTHH 00PA0OTKH METAJLIIOB

enu u 3amaun 06paboOTKM MeTaIOB AaBieHUeM. Knaccudukaius MeTo0B 00paboTKH
MeTaiioB faBieHueM. OcHoBHble nonoxxenus OMJI. Harpes metamna npu OM/I.

OcHOBBI TPOKATHOTO MTPOU3BOACTBA. COpTaMEHT MpPOKaTHOM npoaykuuu. OO60py10BaHue
IPOKAaTHBIX 11€XOB. TEeXHOJIOrusi MPOKAaTHOro Mpou3BoAcTBa. OOXUMHBIE U 3aroTOBOYHbBIE
cranbl. [Ipokatka ¢aconHoro meramia. [Ipokarka MpyTKOB W IPOBOJOKH. ['opsidast mpokaTka
JMCTOBOIO MeTajl1a. X0JIOHAs IPOKATKA TOHKHUX IOJIOC, JIEHT U (DOJIBIM U3 YEpHBIX U L[BETHBIX
MeTauioB. l'opsigas mpokaTka OecmioBHbIX TpyO. IlpomsBoacTBo cBapHbIX TpyO. IlpokaTka
CHelHalbHbIX Tpoduiei.

Bomnouenue. TemmnepaTypHbIE U CHIIOBBIE YCIOBHS Mpolecca. BosoYmIbHbBIA HHCTPYMEHT.
Y CTpoHCTBO CTAaHOB M TEXHOJIOTHS BOJIOYEHUS IPYTKOB U MPOBOJIOKH. OCOOEHHOCTH BOJIOYECHUS
TOHYANIIeH 1 MUKPOHHOI NpoBoJioku. Bonouenue tpyo.

CBoOonHas koBka. OOnacTv NPUMEHEHMs], MPEeUMyLIecTBa M HEIOCTaTKU CBOOOJHOMN
KOBKHU. Buibl mokoBok. Dtanbl KOBKH. Ky3HeuHble oneparui.

[lItamnoBka. MeToabl IITaMMOBKU: OOBEMHAs M JTUCTOBAas, Topsdas W XOJoAHas. Bujsl
mTamMnoB Juisi 00beMHON mTaMnoBKH. OCHOBHBIE OIepanud 00beMHOM MmTaMmnoBKu. JluctoBas
IITaMIIOBKA.

Ilpeccoanne. Cxema ¥ pPa3HOBHIHOCTM IIpoIleccCa IpeccoBaHUs. TexXHOJIOrHs
npeccoBanus. [IpeccoBanue TpyoO.

6. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

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

Paszgea 1. CTpoeHne U CBOIiCTBA YMCTHIX METAJUIOB

Tema 1. KpI/ICTaJ'IJ'II/ILICCKOC CTPOCHUC MCTAJIJIOB. Tuner KPpUCTAIUNIMYCCKUX PCHICTOK
METAJJIOB.
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Pa3zgen 2. CTpykTypa MeTA/UI0B U META/UIMYECKUX CIJIABOB

Tema 1. CrpoeHue peambHBIX KPHUCTAIOB. [leeKThl KPHUCTALUTUYECKOTO CTPOCHHUS.
Buner nedekros, ux knaccupukanus. Touednsie gedexTsl. Bunbl To4euHbIX 1e(eKTOB.
Jluneitapie nedextel. OCHOBHBIE THIBI Auciokanuii. Bekrop broprepca. ILmoTHOCTB
muciokauuit. [loBepxHOCTHBIE 1€(PEKTHI.

Pazjnen 3. MeToabl uccjieoBaHUS CTPYKTYPbI

Tema 1. Makpo- U MUKpOaHanu3 CTPYKTypbl. MeXaHMYECKHE METOIbI UCCIIECJOBAHMS
CTpyKTypbl. McnplTaHus Ha pacTsiKeHME W yJHapHbId M3ru0. Metoasl olpeneneHus
TBEPIOCTH.

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

Tema 1. [Iuarpammbl (pa30BOro  paBHOBECHs I CiIy4ash IOJHOW PacTBOPHUMOCTH
KOMIIOHEHTOB JIPYT B JIpyre, 0Opa30BaHHME IBTEKTHKU MPU OTPAHUYCHHOU PaCTBOPUMOCTH
KOMIIOHEHTOB. CBsI3b MEXAy AMarpaMMOM COCTOSIHUSI U TEXHOJOTMYECKHUMH CBOMCTBaMHU.
JnarpaMmma cOCTOSIHUSA KEJIE€30-1IEMEHTHT.

Paznea 5. IlnacTtunueckas nedopmanus

Tema 1. Biusgnue mactuyeckoil JnedopManuu Ha CTPYKTYpY MeETauioB. BriusHue
IUTACTHYECKON JedopMaluy Ha CBOMCTBA MeTasla - 1ehopMallMOHHOE YIIPOYHEHUE (HaKJIen).
CBepXIUIaCTUYHOCTh METAJUIOB U CILJIABOB.

Pasnen 6. [Ipou3BoaCTBO YyryHa

Tema 1 Texnomnoruss aoMeHHOM maBku. [IpoxykTel pomeHHoM 1uaBku. [lytu
UHTEHCU(UKALIMY JOMEHHOH IJIaBKH.

Paszgea 7. [IpsaMoe mojiydeHue skejie3a M €ro nepcrneKTuBbl

Tema 1. IlpousBojcTBo ry6uaroro sxenes3a. [IpousBoacTBo kpuuHoro xenesa. Ilpsmoe
MOJIy4EHHE JKUJIKOTO METAJLIA.

Pa3nen 8. OcHOBBI cTa/IEIVIABUJIBLHOTO MPOU3BOACTBA

Tema 1. IlpousBoAcTBO cranu B MapTeHOBCKMX meuyax. KoHBepTepHble cCroOcoObI
IIPOU3BOJACTBA CTaNU. [[pON3BOACTBO CTanu B JIEKTPUYECKUX AYIOBBIX IleyaX. BelmiaBka
CTaJI B UHAYKIIMOHHBIX I€YaX.

Tema 2. IIpow3BOACTBO BBICOKOKAUYECTBEHHOM CTald METOJAAMU CHEIHAIbHOM
AIIEKTPOMETAJUTYPTUU: BaKyyMHO-IyrOBOW IepeIuiaB, IJIa3MEHHO-IYTOBOIl MeperJas,
AJNIEKTPOHHO-TYYEBOM MEPEIIaB, FJIEKTPOILIAKOBBIN MEPEIIaB.

Tema 3. PaznuBka ctamu. Buasl ycTaHOBOK HETIPEPBIBHOM pa3iuBKH cTaiu. BHemeuHas
00paboTKa )KUIKOM cTanmu. TeHIeHIIMH Pa3BUTHS CTAJIEIIaBIIIBHOTO MTPOU3BOJICTBA.

Pazgen 9. OcHOBBI IPOU3BOACTBA BETHBIX METAJUIOB

Tema 1. Ponp uBeTHbix MetaiuioB 1 ux criaBoB B HTII. [IpousBoacTso menu.
Tema 2. [Ipon3BOJCTBO HUKETIS.

Tema 3. [Ipon3BOACTBO MarHusl.
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Pa3nes 10. OcHOBBI TEXHOJIOTHHM 00PadOTKH METAJJIOB

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

00paboTku MeTauioB naBienueM. Harpes meramna npu OM/I.

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

IIPOKAaTKa JINCTOBOTO MeTaslla. X0JI0/IHAasA MPOKAaTKa TOHKUX MOJI0C, JIEHT U (POIBIU U3 YEPHBIX U
LBETHBIX METAIUIOB. ['Opsiuas mpokarka O6ecioBHbIX TpyO. [Ipou3BoACTBO CBapHBIX TPYO.

Tema 3. Bomodenuwe. YCTpONCTBO CTaHOB M TEXHOJOTHS BOJIOYCHUS TMPYTKOB U
npoBosiokd. OCOOEHHOCTH BOJIOUYCHHUS TOHUAKIIICH 1 MUKPOHHOM MpoBoJIoKH. Bonouenue tpyo.

Tema 4. CBoGojnas koBka. OOmacTH NPUMEHEHHs, MPEUMYIIECTBA W HEAOCTATKU
¢BOOOIHOI KOBKH. BHIBI MTOKOBOK. DTAaIlbl KOBKH.

Tema 5. lllTamnoBka. MeToapl ITAMIOBKUA: 0ObEMHAsI U JIUCTOBAS, TOpsivast U XOJIOIHAS.
Buael mrramnos s 06beMHOM mTaMnoBKd. OCHOBHBIE OTepaliui 00bEMHOM IITaMITOBKH.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHbBIX PABOT, PE®EPATOB

Jannsiii Bug pabotel He mpexycmoTpeH YL

9. IEPEYEHDB BOITPOCOB K 3AYETY

Paszoen 1. Cmpoenue u ceoticmea uucmvix Memaiios

1.

2
3
4.
5

MeTanauuecKuil TUII XUMUYECKOH CBS3H.
OCHOBHBIE CBOICTBA METAJIJIOB.

Mertasibl B IEpUOAMUECKON CUCTEME DJIEMEHTOB.
Kpucranamueckoe ctpoeHuE METaIIOB.

Turbsl KPUCTATINIMICCKUX PCIICTOK MCTAJJIOB.

Pazoen 2. Cmpyxmypa memannos u memaniuueckux cniagos

6.
7.

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

[TonsiTue o cTpyKTypE.

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

OcHOBHbIE OHATHA: KOMIIOHEHT, (a3za, CTPyKTypHasi COCTaBIISIONIAsL.

[TonsTus o 3epHe, rpaHuUIle 3epHa, BTOPUYHOH (aze.

Kpucramnuueckas cTpykTypa.

CrpoeHue peanbHbIX KPUCTAIIIOB.

JleeKThI KPUCTATTUYECKOTO CTPOCHUSI.

Bunpl nedextoB, ux kimaccuduraims.

Toueunsie nedexTrsl. Buapl ToueyHbIX 1e(EeKTOB.

JIuneitnsle nedextsl. OCHOBHBIE TUIIBI JUCIOKALIUH.
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16. Bexrop broprepca. IlnoTHOCTh qucTOKanuii.
17. IToBepXxHOCTHBIE AEPEKTHI.
18. Ilytu dopmupoBaHus CTPYKTYpbl METAJUIOB U CIUIABOB: KPUCTAJUIN3ALUS, IIACTHUECKAs

nedopMmarusi, TepMuIeckas 0o0padoTka.

Pasoen 3. Memoovwl uccredosanus cmpykmypbi
19. CTpyKTypHO-UyBCTBUTENIbHBIE U CTPYKTYPHO-HEUYBCTBUTEIbHbBIEC CBOWCTBA.
20. ®u3nyeckue METO/Abl MCCIENAOBAaHUS CTPYKTYpPhl:  PEHTTEHOCTPYKTYPHBIN aHau3,
AJIEKTPOCOIIPOTUBIIEHUE, IIJIOTHOCTD U AP.
21. Makpo- 1 MUKpOaHJIU3 CTPYKTYPHI.
22. DneKTpOHHAas MUKPOCKOIIHS.
23. MexaHn4ecKue MEeTObl UCCIEAOBAHUS CTPYKTYPHI.
24. VictipiTaHus Ha PACTSHKCHHUE U yIApHBIN U3THO.

25. MeTo/ibI oTnIpeienieHust TBEPAOCTH.

Pazoen 4. Kpucmannuzayus memanios u cniagog
26. MexaHHM3M M KHHETHKA KPUCTALTM3AINU METaJUIOB.
27. CTpoeHHE METAIUTNYECKOTO CIIUTKA.
28. [Tonmumop¢HbIE PEeBpALICHUS B METaJIaX.
29. lnarpamMmel (ha30BOTO paBHOBECHS.
30. PaBHOBeCHOE 1 HEPABHOBECHOE COCTOSTHHE CILIABOB.
31. Ilpouecc kpuctaym3anuu 1 Gpa3oBble IPEeBpaILEHHs B CILUIaBaX.
32. lnarpaMMbl  (pa30BOTO PaBHOBECHS JUIS CIIydas IOJHOW PAacTBOPUMOCTH KOMITOHEHTOB
JpyT B Ipyre, 00pa3oBaHUE IBTEKTHKH IPH OTPAHUYCHHON PACTBOPUMOCTH KOMITOHEHTOB.
33. CBsA3b MEXly TMarpaMMOi COCTOSIHUS U TEXHOJIOTHYECKUMHU CBOMCTBAMHU.

34. Z[I/Ial“paMMa COCTOSAHHA KECIIC30-ICMCHTUT.

Pazoen 5. Ilnacmuueckasn deghopmayus
35. Hanpspkenust 1 neopmanusi.
36. Ynpyras negopmarnusi.
37. Ilnactuueckas neopmanys MOHO- U TOJTUKPUCTAIIIOB.
38. MexaHHU3MBI TIaCTUYECKOH Te(hOpMaIIHH.
39. CkonbKeHHe AUCIOKANI, KaK MPOoIece TIACTHYECKOTo 1e(OpMUPOBAHHS.
40. BnusHue niuacTuyeckoi 1eopMaluy Ha CTPYKTYPY METaJlIoB.
41. BnusHue miacTU4eckod nedopMmanud Ha CBOWMCTBa MeTaia - JaedopmaruoHHOe

yIpOYHEHHUe (HaKJIeI).
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42.

CBerHJIaCTI/I‘-IHOCTb METAJIJIOB U CIIJIaBOB.

Paszoen 6. Ilpouzsoocmeo uyeyna

43.
44,
45.
46.
47.

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

TexHomorusl TOMEHHOM IIJIaBKH.

[TpoayKThl JOMEHHOM IJIABKH.

[TyTn naTEeHCH(DUKAITMN TOMEHHOM TIJIaBKH.

Paszoen 7. Ilpamoe nonyuenue dxeneza u e2o nepcnekmussl

48.
49.
50.
51.
52.

[IpoayKTsl IPSIMOrO BOCCTAHOBJIEHMSI JKEJIE3a.
IIpou3zBosacTBO rybuaToro xesnesa.
ITpon3BOACTBO KPUUHOTO XKele3a.

[Ipsimoe nmosryyeHue KUIKOro MeTasuia.

[Tpo6nembl 1 TePCIIEKTUBBI PA3BUTHS BHETOMEHHON METAJLTYPTHH.

Paszoen 8. Ocnogvl cmanennaguibHo2o npou3eoo0cmasda

53.

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

61.
62.
63.

Hcropuueckas cnpaBka. CoCTOsIHME CTaJIeIJIaBUIIBHOIO Ipou3BoAcTBa B Poccum u B
MHUDE.

OCHOBHBIE peaKLIUU CTAJIEIIIABUIIbHBIX ITPOLIECCOB.

Packucnenue u ierupoBaHue CTalIN.

IIpon3BoaCTBO CTanM B MAPTEHOBCKUX IEYaX.

KonBeprepHbie criocoObl IPOU3BOJICTBA CTAIIH.

[Ipon3BoCTBO CTaIM B 3JEKTPUUECKUX JTYTOBBIX MEYax.

BrimuaBka ctanu B MHAYKLIMOHHBIX IT€Yax.

IIponsBoacTso BBICOKOKAU€CTBEHHOU cTanm METOlaMU CIEIUAIBHOM
IEKTPOMETAJUTYPTUU: BAaKyyMHO-AyTrOBOW IIE€pEIUIaB, IUIA3MEHHO-IYTOBOM IEpeIas,
ANEKTPOHHO-TTYYEBOM NEPEIIaB, dJIEKTPOILIAKOBBIN NEPEIIaB.

PasnuBka cranu. Buapl yCTaHOBOK HENIPEPBIBHOW Pa3JIMBKHU CTAIH.

Breneunas 06paboTka XUAKON CTAIH.

TengeHunu Pa3BUTHA CTAJICIINIABUIIBHOT'O IIPOU3BOJICTBA.

Pazoen 9. Ocnosvi npouzsoocmesa yeemHvix Memanios

64.
65.
66.
67.

Pois iBeTHEIX MeTaJUIOB U uX ciuiaBoB B HTTI.
IIpousBoacTeo Meau.
[Ipon3BOACTBO HUKEIIA.

[Ipon3BOACTBO ANFOMUHHS.
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68.
69.

IIpon3BoacTBO TUTaHA.

HpOI/I3BO,I[CTBO Martaus.

Paszoen 10. Ocroevl mexnonoeuu oopabomxu Memainios

70.

71.
72.

73.

74.

75.

76.
77.

78.
79.

80.

81.

82.

83.

10.

enn u 3amaun 00paboTKH MeTauioB aaBiieHueM. Kimaccudukanms meTonoB o6paboTku
METAJIJIOB JIaBJICHUEM.

Ocnosnbie nosoxennss OM/I. Harpes metamia mpu OM/I.

OcHOBBI IPOKATHOTO NMpou3BoAcTBa. COpTaMeHT NPOKaTHOM npoaykuuu. O6opynoBaHue
IIPOKATHBIX LIEXOB.

TexHon0rHa MPOKaTHOTO MPOoU3BoACTBAa. OOKUMHBIE U 3aTOTOBOYHBIE CTAHBI.

ITpokatka (aconHoro meraiia. IIpokaTtka mpyTkoB M IpoBoJokKH. ['opsiuas mpokaTka
JMCTOBOIO MeTajula. X0JI0{Hasl MPOKaTKa TOHKUX I0JIOC, JIEHT U (POJIBIM U3 YEpHBIX U
LIBETHBIX METAJIJIOB.

l'opsiuas mpokatka OecumioBHbIX TpyO. IlpomsBoactBo cBapubix TpyO. IlpoxaTka
crielManbHbIX Ipoduieil.

Bonouenue. TemnepaTypHble U CUIIOBBIE YCIIOBUS IIPOLIECCA.

BonounnbHBIT MHCTPYMEHT. YCTPOMCTBO CTAaHOB M TE€XHOJIOTMS BOJIOYEHMS NPYTKOB U
IIPOBOJIOKH.

OcoOeHHOCTH BOJIOYEHHSI TOHYANIIICH 1 MUKPOHHOU MTPOBOJIOKH. Bomouenue Tpyo.
CBobOonHas koBka. OOJacTH NMPUMEHEHUs, MPEUMYILIECTBA M HEJOCTaTKH CBOOOAHOM
KOBKH. BHJIbI TOKOBOK.

Oransl koBkU. Ky3HeuHble onieparuu.

[[ItamnoBka. MeTozpbl IITaMIIOBKU: 00bEMHAs U JINCTOBAsI, ropsivast U XOJI0JHasl.

Buasl mrammnoB gy oObeMHOM mTaMnoBkd. OCHOBHBIE —omepanuu  0ObeMHOM
LITaMIIOBKH. JIMCTOBas IITaMIIOBKA.

[IpeccoBanne. Cxema W pa3HOBUJHOCTH IIpolecca IpeccoBaHUsA. TexHoyorus

npeccoBanus. [IpeccoBanue Tpyo.

CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Coz[epxcaHHe, Tpe60BaHI/I$I, YCJIOBHUA U MMOPAAOK OpraHU3alvun CaMOCTOSTEIbLHOMN pa6OTBI

o0ydJarommxcs ¢ yueToM (Gopmbl 00ydeHUs ONpeaenstoTcs B cooTBeTcTBUH ¢ «Ilomoxennem 06
OpraHu3allil CaMOCTOSITEIbHOM PabOThl OOYYAIOLIMXCS», YTBEP)KICHHBIM YUYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 1.).

®dopma 00yyeHHs — ouHasl.

Ha3panmue pazgenoB u Tem

Bua camocTosiTeIbHOI padoThI O0bem dopma
(npopabomxka yuebrno2o mamepuaia, B KOHTPOJIst

dopma A Crpanuna 13 u3 18




MI/IHHCTepCTBO“HayI(I/I U BBICLIETO 96pa303aﬂnﬂ PO dopua
VIIbSHOBCKHI TOCYAAapCTBCHHBIN YHUBEPCUTET
@ - Pabouast nporpamMma JMCLUIUIAHbL
peutenue 3a0ad, peghepam, 00K1aA0, yacax (nposepka
KOHMPOIbHASL pabOmMa, N0O20MOoBKA K peuieHus
coaue 3auema, 3K3ameHa u op.) 3a0ady,
peghepama u
op.)
e [IpopaboTka yueOHOTO MaTepHaia ¢
HCIIOJIb30BAaHUEM PECYpCOB y4eOHO- Tectupo-
1. CTpocHME U CBOMCTBA | METOAMYECKOTO M MH()OPMAIIHOHHOTO 5 BaHUE,
YUCTBIX METAJIIOB obecneyeHus JUCIUIUINHEI; YcTHbIi
e [loaroToBka K TECTUPOBAHUIO; orpoc
e [loaroroBka k craye 3adera
e [IpopaboTka yuyeOHOTO MaTepuaia ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- Tectupo-
2. CTpyKTypa METaJIOB U | METOJUYECKOro U MHPOPMALMOHHOTO 5 BaHue,
METaJUTMYECKUX CIJIaBOB obecreueHust TUCIUIUINHBI; YcrHbii
e [loaroroBka K TECTUPOBAHUIO; orpoc
e [lonroroBka k caue 3ayeta
e [IpopaboTka yueOHOTO MaTepuaa ¢
MCIIOJIb30BAaHUEM PECYPCOB yueOHO- Tectupo-
3. MeTopl ucciieoBanms | METOIUYECKOro U HH(GOPMAIMOHHOTO 4 BaHue,
CTPYKTYpPBI o0ecrneyeHus JUCHUIUINHBL; Yerabii
e [loaroroBka K TECTUPOBAHUIO; orpoc
e [lonroroBka Kk ciaue 3a4eta
e [IpopaboTka yuyeOHOTO MaTepuaia ¢
MCIIOJIb30BAaHUEM PECYPCOB yueOHO- Tectupo-
4. Kpucramnuzamus METOJIUYECKOr0 U UH(HOPMAITUOHHOTO 4 BaHMUE,
METAJIJIOB U CILJIaBOB obecrieueHust TUCIUILIAHBI; YcTHbil
e [loAroToBKa K TECTUPOBAHUIO; ormpoc
e [loaroroBka K ciaue 3auera
e JIpopaboTka yueOHOro Marepuaia ¢
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- TecTtupo-
5. Ilmactuueckas METOANYECKOT0 M HHGOPMAIIHOHHOTO 4 BaHUE,
nedopmarus obecneyeHns JUCIUIUINHEI; VCTHBIH
e [loAroToBKa K TECTUPOBAHUIO; OIpoc
e [loaroroBka Kk craye 3adera
e JIpopaboTka yueOHOro Marepuaia ¢
HCIIOJIb30BaHUEM PECypCOB y4eOHO- Tectupo-
METOANYECKOT0 U HHGOPMAITMOHHOTO BaHMUE,
6. [Ipon3BOACTBO UyryHa . 4 9
obecrnieueHns TUCITUTLINHBI, YcrHbI
e [loAroToBKa K TECTUPOBAHUIO; OIIpocC
o JlonroroBka Kk ciade 3adeTa
e [IpopaboTka yyeOHOTO MaTepuana ¢
R — UCIIOJIb30BaHUEM PECypCOB y4eOHO- Tectupo-
KeIe3a 1 o1 METOANYECKOTO ¥ HH(GOPMAITMOHHOTO 3 BaHHe,
obecrnieueHns TUCITUTLINHBI, VYcrHbI
MEPCIIEKTHBBI
e [loaroroBka K TECTHPOBAHUIO; OIpocC
o JlonroroBka Kk ciade 3adeTa
8. OcHOBBI e [IpopaboTka yyeOHOTO MaTepuana ¢ v Tectupo-
CTaJIeTNIaBUJIBHOTO WCIIOJIh30BAHUEM PECYPCOB yU4eOHO- BaHMUE,

Dopma A

Crpannna 14 w3z 18




MI/IHHCTepCTBO“HayI(I/I U BBICLIETO 96pa303aﬂnﬂ PO dopua
VY IbsIHOBCKUM TOCYAAapCTBCHHBIN YHUBEPCUTET
@ - Pabouast nporpamMma JMCLUIUIAHbL
MIPOU3BOJICTBA METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO YcTHBIN
o0ecneUYeHNS JUCIUILINHEI; OIpoc
e [loaroroBka K TECTUPOBAHUIO;
o [loaroroBka k cipade 3adera
e [IpopaboTka yuyeOHOTO MaTepuaia ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- Tectupo-
9. OCHOBBI IPOM3BOJICTBA | METOANYECKOIO M HH(OPMALIMOHHOTIO 6 BaHMUE,
LIBETHBIX METAIJIOB o0ecrieYeHHsT TUCIUILIMHEL, YcTHBIN
e [loaroroBka K TECTUPOBAHUIO; OIIpOC
e [loaroroska k cjade 3adera
e [IpopaboTka yuyeOHOTO MaTepuana ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- Tectupo-
10. OCHOBBI TEXHOJIOTHH | METOJIWYECKOr0 U MH(POPMAITMOHHOTO 9 BaHUE,
00pabOTKH METAIIIOB o0ecrieYeHHsT TUCIUILIMHEL, YcrHBIIT
e [loaroToBKa K TECTUPOBAHUIO; OIIpOC
e [loaroroBka K cjade 3adyeTa

11. YYEBHO-METOJINYECKOE 1 NTH®OPMAIIMOHHOE OBECIEYEHUE
JUCHMUILIAHBI

a) Cnucok pekoMeHAyeMol JIUTepaTypbl
OCHOBHA:

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

2. KostyHoB, A. V. MeTamuryprusi IIBETHBIX METAJUIOB : yU4eOHO-METOIM4ecKoe nocobue /
A. U. Koerynos, T. B. Cemucrenoa. — Tonbsartu : TI'Y, 2016. — 63 c. — ISBN 978-
5-8259-1014-7. — TekcT : ameKTpoHHBIH // JIaHb : 37eKTpOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/139921

3. AnackuH, A. M. MatepuanoBeieHUe U TEXHOJIOTUS METAJUTMYECKUX, HEMETAUTHICCKUX
U KOMITO3UIIMOHHBIX MaTepuayioB : yueOHUK / A.M. Anackus, A.H. KpacHoBckuil. —
MockBa : ®OPYM : MHOPA-M, 2018. — 400 c. — (Beicmiee oOpa3oBaHue:
bakanaspuar). - ISBN 978-5-00091-431-1. - Tekcr : oanekrtpoHHbeld. - URL:
https://znanium.com/catalog/product/944397

JONMOJHUTEJIbHAA .

1. MarepuanoBeaenue. Metoapl aHanu3a CTPYKTYpPhl U CBOWCTB METAJUIOB U CILIABOB :
yaeOnoe mocodue / T. A. Openkuna, E. C. Jlomaruna, I'. A. Mepkynosa [u ap.]. —
Kpacnosipck : CODY, 2018. — 214 c¢. — ISBN 978-5-7638-3936-4. — Texkcr :
SNeKTpoHHBIM //  Jlamb  :  snekTpoHHO-OMOnmorteunas  cuctema. —  URL:
https://e.lanbook.com/book/117763

2. Comanes, lO. TI. MarepuanoBeneHue CIENHUATBHBIX OTPACiICH MAaMITMHOCTPOCHUS !
yuebHoe ocobue / FO. I1. Connues, B. 1O. [Mupaitnen, C. A. Bonorxkanuna. — CaHKT-
[TerepOypr : XUMU3IAT, 2016. — 784 ¢c. — ISBN 978-5-93808-276-2. — Texcr :
AIIEKTPOHHBIN // DnekTpoHHO-OMOMMoreyHas cucrema IPR BOOKS : [caiir]. — URL:
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http://www.iprbookshop.ru/49796.html

3. 3onoryxuH, [1. 1. OcHOBHBIC MONOXKEHUS TEOPUU OOPAOOTKM METANIOB IABJICHUEM :

yaeObnoe mocobue / Il. W. 3omoryxun, U. M. Bomogun. — Jlunenk : Jlunenkwii
rocylapcTBeHHBIN TexHnueckuil 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 MeTalZIOBEICHUE U TEPMHUYECKYIO 00pabOTKY METaJIOB :

yueOHoe mocodue / E. A. MoposoBa, B. C. MyparoB. — Camapa : Camapckuii
rocyJIapcTBeHHbIN TexHnueckuii yausepeurer, 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. MarepuanoBeeHUE U TEXHOJIOIUSI KOHCTPYKLIMOHHBIX MaT€pHaJIOB. -
CIIo. : U3n-Bo Muxaiinosa B. A., 2005. - 416.

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

7. Marepuanosenenue : npaktukyM / M. A. Xykosa, H. b. Kupunos, A. I1. [Tetkosa, M.
B. fkoBuukas ; mon pea. H. b. Kupwmnosa. — CII6. : Cankr-IletepOyprekuit
noyMTexHuueckuii yauepeuret Ilerpa Benukoro, 2017. — 115 ¢. — ISBN 978-5-7422-
2696-3. — TekcT : 35eKTpoHHBIH // DiekTpoHHo-O0nbmnoTeunas cucrema IPR BOOKS
[caiiT]. — URL: http://www.iprbookshop.ru/83297.html

yueOHO-MeTOANYeCKasn:

1. Meroauueckue ykazaHHs JUIsl CAMOCTOSITENIbHOW pabOThl CTYACHTOB MO JAMCITUIUIMHE
«[Tonydyenne u 006pabOTKa METANIOB U COSAMHEHMID» Ui CTYJICHTOB OakanaBpuaTa BCexX
dbopm oOyueHuss HampaBieHuss noarotoBku: 22.03.01 «MarepuajoBenieHue u
TexHojoruu marepuanoB» / A. A. ConoBeeB; Y'Y, UODBT. - Vubsaosck : Yal'V,
2019. http://lib.ulsu.ru/MegaPro/Download/MObject/8335

CorJjiacoBaHo:

{ ¢ o1 T & V.
ol d L CL 4
- - vVandl B0 TE R 5% (0) ) AITHCH 1aTa
,.~‘I/(\IMM.ILu‘l[‘\,lHIH\.HIJ\ {HOH OHOTHOTEKH MOAITHCH 1aTra

0) IIporpammHoe oOecneyeHue:

e OC Aunbt Pabouas cranmms §;
e Moii opuc craHIapTHHIMN.

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

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. Hudposoit obpazoBarenbHbiii pecypc I[PRsmart : snexTpoHHO-OMOIMOTEUHAS
cuctema : cailt / OOO Komnanus «Ai Ilu Ap Menua». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: Uist 3aperucTpup. Moyib3oBaTeneit. - Tekcr :
JJIEKTPOHHBIN.
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1.2. O6pazoparensuas miathopma FOPAMT : o6pasoBaTenbHbIil pecype, 2EKTPOHHAS
6ubamorexa : caiitr / 000 Dnexrponnoe u3natenbetBo «OPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctyma: ajist 3aperucTpup. nojib3oBareseil. - TeKCT : 3IeKTPOHHbIH.

1.3. ba3a nannbpIx «2nekTpoHHas oubnmmoreka Texaudaeckoro BY3a (ObC «KoHcynbranT
CTYJICHTa») : JEKTPOHHO-OubOImoTeunas cucrema : cadt / OO0 «llomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pgocryma: s
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpada. DJICKTPOHHAS MEIUIIMHCKAs OMbImoTeka : 0aza JaHHBIX : CalT /
O0OO «Beicmiasg miKojJa OpraHu3allud M YOPAaBIEHUS 31paBooXpaHeHHeM-KoMIuieKcHbIN
MEIUIMHCKUI KoHcanTUHr». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTIA: JIUIsl 3apETUCTPUP. ToIb30BaTeneld. — TeKCT : 3JIeKTPOHHBIH.

1.5. bonpmras MeguinHCKas OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CalT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTIA: JIJIsl 3apETUCTPUP. ToJIb30BaTeneld. — TeKCT : 3JIeKTPOHHBIH.

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

1.7. BBC Znanium.com :351eKTpoHHO-OMOMOTEeYHas cuctema : caiit / OO0 «3HaHIyMY. -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum mgoctyma : i 3aperucTpHp.
nosb30BaTese. - TeKCT : AIeKTPOHHBII.

2. KoncyabsTanTlliioc [DnexkTpoHHBIH pecypce]: cpaBouHas mpaBoBas cuctema. / OO0
«Koncynprant [Imrocy - Onexrpon.nas. - Mocksa :KoncynbsrantlIntoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. eLIBRARY.RU: nayunas snektponHass OubOnmuoreka : caiitr / OOO «Hayunas
OnexTponnas bubnuoreka». — MockBa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyma :
JUISl aBTOPH3. MOJIb30BaTenel. — TEeKCT : 3JIEKTPOHHBII

3.2. DnexTpoHHas Oubnmoreka «M3garensckoro noma «I'pebennukon» (Grebinnikon) :
anekTpoHHast Oubimmoreka / OOO W]l «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum gocTyma : i aBTOPH3. MOJIb30BATEINEH.
— TekcrT : 37eKTPOHHBIN.

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

5. Poccuiickoe obpazoBanue: dhenepanbubiii noptan / yupeautenb OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIN.

6. OuaexkrponHas OmOamoreuynass cucrema Yal'V : wMoagyins «OIeKTpOHHas
6ubnuoTexa» ABUC  Mera-I[IPO / OOO  «/[ata DOxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyna : 1uist mosib30Bareneii Hay4HOH OMOIUOTEKH. —

TekcT : 31MeKTPOHHBIN.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBbI

Aynuropuu Ui TPOBEACHUSA JEKUUH W CEMUHAPCKUX 3aHATHH, [UIsI MPOBEACHUS
TEKYIIEro KOHTPOJsl U IPOMEKYTOUHOM aTTECTALMM, TIPYNNOBBIX M HWHAWBUIYAIbHBIX
KOHCYJIbTAIINH.

AyIuTOprHM YKOMIUIEKTOBAHBI ~CIEMUATM3UPOBAHHONW MeOenblo, y4eOHOW JTOCKOM.
Aynuropuu A OpOBEACHUS JEKIUH 000pYAOBaHbl MYJIbTUMEIUWHBIM 000pYyAOBaHUEM [
npefocTaBieHuss MHpoOpManuu Oonbmod aymutopun. [lomemieHuss Ui CcaMOCTOSITEIbHOMN
paboThl OCHAIIEHBl KOMITBIOTEPHOM TEXHHUKOM C BO3MOXHOCTHIO TOAKIIOUYEHUS K CETH
«HTEepHET» W OO0ECIeYeHneM JOCTyNa K 3JICKTPOHHOW HH()OPMAIMOHHO-00pa30BaTeIbHON
cpelie, 3JIEeKTPOHHO-OMOIMOTEUHOM cucTeMe.

13. CIEUMAJIBHBIE YCJOBUA 1JIS1 OBYUYAIOIIUXCA C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbA

B cnysae HE0OXO0OUMOCTH, OOydYalOUIMMCS W3 YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsl (I10 3asBJICHUIO OOYYaroOLIerocsi) MOTYT TMpeiaraTbCsi OOHH U3
CICAYIOUX  BAapUAaHTOB  BOCIIPUATHA I/IH(bOPMaIII/II/I C ydeTOM HX HWHIWBUAYAJIbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— A JIMIl C HApyLIEHUSIMU 3pEHMs: B IMEYaTHON (opme yBelIHUeHHBIM HIpudTom; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa; B (popme ayawmodaiina (mepeBo] y4eOHBIX MaTEpHUaoOB B
aynuodopmar); B medatHoil (opme Ha s3bike bpaiins; WHAWBHIyadbHbIE KOHCYJIbTAIlMH C
IpUBJIEYEHHEM TU(DIIOCYpIOTIEPEBOIUNKA; MHANBUAYATbHbIC 3aJaHUs U KOHCYJIbTAIlUH;

— JUId JHIl C HaApyIICHUSIMM CiIyXxa: B me4daTHOW ¢opme; B ¢GopMe DIEKTPOHHOTO
JIOKYMEHTA; BUJIEOMAaTepHallbl ¢ CyOTUTpaMK; MHIMBUyabHbIe KOHCYIBTAIIUU C IPUBIICUCHHEM
CypAonepeBOAYNKA; MHAUBUAYAJIBHBIC 3a/laHUA U KOHCYJIbTAlluH,

— JUIS JUI] C HapyHIEHWsIMH ONMOPHO-JIBUTATENHLHOTO ammapaTa: B Me4aTHOW ¢opme; B
dopMe >IEKTPOHHOTO [OKyMEHTa; B Qopme ayauodaiina, WHAUBUAYalIbHbIE 3aJaHUS U
KOHCYJIbTAIINH.

Pazpaborunk m aou. kageapsrt ®M A.A. CosioBbeB
(n%ﬁ%) (dondrcrnocms) (@HO)

dopma A Crpanuna 18 u3 18



