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1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

MO3HAHKE TIPUPOJIBI M CBOMCTB MaTepUAIOB,a TaKkKe METOAOB M3MEHEHUsl UX CBOKCTB ISl HauOoJjee
3(p(eKTUBHOrO MCMONb30BaHUSI B TEXHUKE; M3yuyeHUE (PU3NYECKUX U (PUBUKO-XMMHUYECKUX IMPOLIECCOB,
JIeKAIIUX B OCHOBE COBPEMEHHBIX TEXHOJIOTUH, MPUMEHSEMBIX B MPOU3BOJCTBE B PA3IMUYHBIX 00IACTAX
HAYKU U TEXHUKHU.

33,[13‘[1/1 O0CBOCHMA NUCIUILIMHBI:

CdopmupoBaTh TEOpeTUYECKHE TIPEACTABICHUS O MeEXaHH3Max CTPYKTypooOpa3oBaHUs B
META/UIMYECKUX MaTepuaax U Ha MX OCHOBE HAyUUTh aHAIU3UPOBATH CTPYKTYPhl METAJUIOB U CIUIABOB,
BO3HUKAIOIIIME MPY PA3IMYHbIX IPOLIECcCaX: KPUCTATM3ALMH, TOJUMOP(HBIX PEBPAILEHUSIX, AedopMaliu
Y MOCJEYIOIIEM OTXKUre, CTApEeHUX U APYrux npoueccax. HayuuTs npeackaspiBaTh XapakTep U3MEHEHUI
CTPYKTYPHI B pe3yJibTaTe BHEIIIHUX BO3JCWCTBUI W HAIIPaBJICHNE N3MEHEHHS CBOMCTB; OOYUYHTh MPAKTHKE
BbISIBJIEHUS U aHAJIU3a CTPYKTYP.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

HuctmmmHa «MartepranoBeeHre» OTHOCUTCS K YUCTy AMcIUILIMH O6soka B1.0, npeqHazHaueHHOro
IS CTY/IeHTOB, oOy4Jaoruxcs 1o HarpasieHno: 20.03.01 TexHocdepHas 6e301aCHOCTS.

B npouecce nsyuyenusa gucuuiuinisl popmupytorcs komnereHuuu: OITK-1.

OCHOBHBbIE TOJIOKEHUS JUCLIMIUIMHBI UCIIOJIb3YIOTCS B AAJbHEUIIEM NIPU U3YUYEHUU TAKUX JUCLMILIMH
kak: Hokcomorusa, Merposnorus, crangaprtuzauuss W ceprudgukauusa, MHxeHepHada rpaduka,
HuddepennpanbHple ypaBHEHUs U TUCKpeTHas MatemaTuka, Pusnka, Matemaruyeckuid aHanus, Teopus
BEPOATHOCTEM M MAaTeMaTU4ecKas CTaTUCTUKA, Marepuanosenenue, Mexanuka, [IpenguniuomMHas
MIPAaKTHKa, DJIEKTPOTEXHUKA U IJIEKTPOHUKA, [IpoekTHas nesarenbHocTh, [loaroToBka kK crave u craya
rOCyJapCTBEHHOr0  3k3aMeHa, IlogroroBka K mpoueaype 3allMThl M 3alllMTa  BBIITYCKHOU
KBJTM(PUKAIIMOHHOU PaOOTHI.

3. IEPEYEHD IIVTAHUPYEMBIX PE3VJIbTATOB OBYUYEHUA 110 JTUCHUILJIMHE,
COOTHECEHHBIX C IIJTAHUPYEMBIMH PE3YJIBTATAMH OCBOEHUA OCHOBHOM
IMPO®ECCHUOHAJIBHON OBPA3OBATEJILHOW ITPOT'PAMMABI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUN IlepeyeHpb MUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI O
JucouniInHe (MoIyJi0), COOTHECEHHBIX €

HHANKATOPaMH J0CTHKEeHUsI KOMIIETeHIHil

OIIK-1 Crioco6eH yuyuTBIBATb COBPEMEHHBIE TEHAEHIIUU 3HATD:

Pa3BUTHsI TEXHUKKM M TEXHOJIOTUH B 00JIACTH TeXHOC(EPHOM
0€3011aCHOCTH, U3MEPUTEILHOU U BHIYUCIIMTEILHON TEXHUKH,
MH(POPMAIIMOHHBIX TEXHOJIOTHI ITPY PEIICHIHU THIIOBBIX 32124
B 00nact npoecCuOHAIbHON AeSITEbHOCTH, CBSA3aHHOM C
3aIIUTON OKPYXKAIOLIEH cpeibl  oOecrieueHueM 6e30acHOCTI
YEeJIOBEKa;

MHGOPMAILIHIO O CYIIECTBYIONIMX TUITAX M MAPKaX MaTepHAIOB,
X CTPYKType M CBOMCTBAaX NPUMEHUTEIHLHO K PEIICHUIO
MOCTABJIEHHBIX 337a4 B MPOMECCUOHATBHOM JesATeTbHOCTH.
OCHOBHBIE METO/IbI UCCIIEJOBAHKS CBOMCTB MaTEepPHAJIOB.
YMeThb:

OCYIIIECTBIISATh BHIOOP MaTepHaIoOB U YIPABJIATh KAYeCTBOM
rOTOBOrO  MpPOAYKTa Ha OCHOBE aHalIW3a  YCIOBHUM
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Ko nu HaumMeHOBaHNeE peann3yeMon KOMIIETEHIHH

IlepeyeHb MUIAHAPYEMBIX Pe3yJbTATOB 00yUYeHHsI IO
JucouniInHe (MOIyJi0), COOTHECEHHBIX €
HMHANKATOPaMH J0CTHKEHUsI KOMIIEeTeH Il

9KCIUTyaTaluH U3/1eUi B IPOeCCUOHAIIBHOM NeATeIbHOCTH.
MIPUMEHATh MMEIONTYIoCs METOJOJIOTHUYECKYylo 0a3y I
penieHust KOHKPETHBIX TIPUKJIATHBIX 3ag1a4
NpoecCUOHAbHON  IESITEJIbHOCTH. OLEHUTh IOBE/ICHHE
Marepuaja W TPUYMHBI OTKA30B JICTleH MAaIlMH TpH
BO3JICHCTBUM Ha HUX Pa3jMYHBIX SKCIUTyaTallMOHHBIX
(axTOpOB.

BJIAJIETh:

B paMKax Hay4YHO-HCCIIEOBATENbCKOH  IeATEIbHOCTH
MO/JIETIMPOBATh, OPraHU30BBIBATD, BHITIOIHSATH, 00paOaThIBATL U
aHAJIM3U POBATHIKCIICPUMEHTATbHBICUCCIICIOBAHUIMETOIAMH
BBIOOpa MAaTepHaJOB W YIPaBJIATh KAaYeCTBOM T'OTOBOTO
IIPOAYKTa Ha OCHOBE aHAJIN3a YCIIOBUH SKCTLTyaTalliy U3/1eTHi
B MpodeCCHOHABHON JiesATebHOCTH HaBbIkaMu TOMCKa,
aHaJIM3a W CHCTEMaTH3aluH TpeOyeMoi MHMOPMAINH s
pelenrs 3aa4 cBoer MpogheCCUOHAILHOM AESITENbHOCTH

4. OBIIAA TPYIOEMKOCTD JUCIHUITJINHDBI

4.1. O0beM JUCHUILIHHLI B 3a4eTHBIX eauHunax (scero): 3 3ET

4.2. O6beM JUCIHUILUIMHBI 10 BHaM y4e0Ho# padoTsl (B yacax): 108 yacos

dopma oOyueHus: ouHas

Bux yueoHO# padoThI

KoJsnuecTBo 4acos (popma 06yueHNs1 0UHAs)

Bcero mo niany

B 1.4. mo cemecTpam

4
1 2 3
KoHTtakTHas pabora 00yJarommxcs ¢ 64 64
npernojasaresieM B coorseTcTur ¢ Y11
AyYAUTOpHBIE 3aHATHS: 64 64
Jlexnym 32 32
CeMUHApHI ¥ IPaKTUYECKHE 3aHATUS - -
JlaGopaTtopHbie pabOThI, IPAKTHKYMBI 32 32
CamocrosTenbHas padoTa 44 44

dopma TeKyero KOHTpOJIs 3SHAHUN 1
KOHTPOJISI CAMOCTOSITEJIbHON PaOOTHI:
TeCTUPOBaHKe, KOHTP. paboTa,
KOJIOKBUYM, pedepar 1 ap. (He MeHee
2 BUJIOB)

VYernbiii onpoc, TectupoBanue

Yernblit onpoc, TectupoBanue

Kypcosas pabota -

Bubl npoMe:xyTOUHO aTTecTauuu 3auer (0) 3auer
(3K3aMeH, 3a4eT)
Bcero vacoB o gqucturmHe 108 108
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4.3. Coneprkanue qUCHMILINHBL PacnpejesieHne 4acoB o TeMaM | BHaM y4eOHOM padoThl

dopma oOyueHus: OUHas

HazBanue Bcero Bujpl yue OHBIX 3aHATHI dopma
pa3jejoB TEKYIIero
1 Tem AyauTOpHBIE 3aHATHS 3aHATus B Camocrosn KOHTPOJIsT
HHTEPAKTH | TeJbHas o
3HAHUH
JIekumun IMpakTuye JIa6oparo BHO paGora
cKHe pHbIE dbopme
3aHATHS, padoThl,
CeMHHapPHI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Pazgen 1. CTpoeHune U CBOWCTBA YHCTHIX METAIOB
Tema 1.1. 4 2 0 0 0 2 Tecrupopa
Crpoenue u HUe
CBOWCTBA
YUCTHIX
METaJlIoB
Pazgen 2. CTpyKTypa MeTANI0B H METAINYECKHX CIJIABOB
Tema 2.1. 8 4 0 0 0 4 Tecruposa
Crpykrypa HUE
METAJIJIOB U
MeTayuTdec
KHX
CILIAaBOB
Paznen 3. MeToabl ncciie10BaHus CTPYKTYPBbI
Tema 3.1. 24 2 0 12 0 10 Tectuposa
Mertoast HUE
HCCIIeJOBaH
us
CTPYKTYPBI
Paznen 4. Kpucranmsanusa MeTalIoB U CILIABOB
Tema 4.1. K 16 4 0 8 0 4 Tecrupopa
pucTamsa HHE
st
METaJUIoB U
CILTABOB
Pazpen 5. Ilnactuueckasi e opmanust
Tema 5.1. 6 4 0 0 0 2 Tecruposa
[Inactuyeck HUE
ast
nedopmanu
St

Pazneun 6. IIpon3BoacTBO YyryHa
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
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HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl o
3HAHUH
Jlekuun IIpakTunue JIa6oparo RO padora
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHapPbI PaKTHKYM
bl
1 8
Tema 6.1. 1 Tecruposa
POU3BOACTB HUE
0 YyryHa
Paznen 7. llpsimoe mosydyeHue xejie3a H €ro nepCcrneKTuBbI
Tema 7.1. 4 2 0 0 0 2 Tectuposa
[Ipsamoe HUe
MIOJTyYeHUe
Keyesa u
ero
MIePCTIEKTHB
B
Pa3znen 8. OCHOBHI cTaIEIIABHIBLHOTO MIPON3BOACTBA
Tema 8.1. 12 4 0 4 0 4 Tecrupopa
OCHOBBI cTa HUe
JIeTUIaBUJIbH
oro
IIPOU3BOJICT
Ba
Pazgen 9. OcHOBBI NPOU3BO/ICTBA BETHHIX METAJLIOB
Tema 9.1. 8 4 0 0 0 4 Tecruposa
OcHOBBHI HUE
MIPOU3BOJCT
Ba IIBETHBIX
METaJUIOB
Pazgen 10. OcHOBBI TEXHOJIOTHH 00PadOTKH METAJIOB
Tema 10.1. 20 2 0 8 0 10 Tectuposa
OcHoBbI HUE
TEXHOJIOTUH
00paboTKH
METaJJIOB
Hroro 108 32 0 32 0 44
MO/IJIeKHT
H3y4EeHHIO

5. COJIEP’KAHUE JVCIUTLINHBI

Paznea 1. CTpoeHue u cBOMCTBA YHCTHIX METAJJIOB

Tema 1.1. CTpoeHne u CBOHCTBA YNCTHIX METAJLIOB
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MeTtannmieckuil TAI XUMHYECKOM CBA3U. OCHOBHBIE CBOMCTBA METAJUIOB. MeTalljIbl B IEPUOINYECKON
cucreMe 3JeMeHTOB. KpucTtammieckoe cTpoeHre MeTauioB. THUIbl KPUCTAJUIMYECKUX PEIIETOK METaslIOB.

Paznea 2. CTpykTypa MeTaNJI0B U METALINY€ECKHUX CILIAaBOB

Tema 2.1. CTpyKTypa MeTaJIOB M META/LUINY€ECKUX CILJIAaBOB

[Tonate o cTpykType. MacmTad CTPYKTYpbl: MAaKpo-, MHKpPO-, CyOCTpPyKTypa, AaTOMHO-
KpUCTAUIMYECKast CTPYKTypa.. OCHOBHBIE INOHATHSA: KOMIIOHEHT, (pa3a, CTPYKTYpHas COCTaBJISIOLIAs.
[TonaTtus o 3epHe, rpaHule 3epHa, BTopuuHOU (paze. Kpucrammmueckas crpykrypa. CTpoeHHe pealbHbIX
KpUCTAUIOB. Jle(peKThl KPUCTAIUIMUECKOrO CTpoeHusA. Bunabl nedekToB, ux kinaccudukanms. ToyedHsle
nedektel. Buapl ToyeuHbix nedekToB. JluHelHble nedekThl. OCHOBHbBIE THIIBI JUCIOKalMid. Bektop
broprepca. IlnotHocts mucnokanui. IloBepxHocTHbele nedextel. [yt (opmMupoBaHHs CTPYKTYphI
METaJJIOB U CIUIABOB: KPUCTAJUIM3AIMS, IUIacTUYecKas aedopmanusi, TepMudeckast 00padoTKa.

Pa3znea 3. MeToabl ucciie 10BaHNsI CTPYKTYPbI

Tema 3.1. MeToabl ucciieJ0BaHNSI CTPYKTYPbI

CTpyKTypHO-UyBCTBUTEJIbHBIE U CTPYKTYPHO-HEUYBCTBUTEJIbHBIE CBOWCTBA. PU3MYECKHE METOBI
WCCJIEIOBAHNS CTPYKTYPBI: PEHTTEHOCTPYKTYPHBIM aHAJIU3, 3JIEKTPOCONPOTUBIIEHUE, IUIOTHOCTh W [Ip.
Makpo- 1 MUKpOaHaJIU3 CTPYKTYpPbl. DJIEKTPOHHAS MUKPOCKONHSA. MexaHnyecKre METOIbl UCCIEeJOBAHus
CTPYKTYyphl. McnibiTanus Ha pacTshkeHre 1 yIapHbIid n3ru0. MeToisl onpeesieHus TBepAOCTH.

Pa3znea 4. Kpucraaiu3zanusi MeTalI0B U CIIAaBOB

Tema 4.1. Kpucraniu3anusi MeTalJI0B U CILIABOB

MexaHu3M M KHMHETMKAa KpHUCTaulM3auuu MeTalwioB. CTpoeHHe METaIMYeCKOro — CIIUTKA.
[Tomumopduble npeBpaiieHuss B Merauiax. [uarpamMmel pa3zoBoro paBHOBecus. PaBHOBecHoe u
HEpaBHOBECHOE COCTOsiHME cIUaBoB. [Ipouecc kpucraumsanuy M (pa3oBble NPEBpalleHUs B CIUIaBax.
Huarpammbl (pa30BOro paBHOBECHUS AJIsl CIydas NOJHOM PACTBOPUMOCTH KOMIIOHEHTOB ApPYr B Jpyre,
0o0pa3oBaHMe IBTEKTUKM MPU OrPaHMUYEHHON pacTBOPUMOCTH KOMIOHEHTOB. CBSI3b MEXIY IHarpaMmon
COCTOSIHUS U TEXHOJIOTMUECKUMHU CBOICTBaMU. [luarpamma cOCTOSIHUSA KE€J1€30-LIEMEHTUT.

Pa3znea S. Ilnactuueckas nedopmanus

Tema 5.1. IlnacTuueckast nedopmanusi

Hanpstxkenuss u pedopmanms. Ymopyras paedopmarms. [lnactuueckass pedopmaiiisi MOHO- U
MOJUKPUCTAIIOB. MeXaHu3Mbl TutacTuueckoit gedopmanuu. CKONbXKEHUE AUCIOKAlMi, Kak IPoLece
1acTuyeckoro JedopmupoBanusi. BnusHue muiactudeckon jaedopMaliMid Ha CTPYKTYPY METasUIOB.
BnusHue nactuyeckon nedopMany Ha CBOMCTBA MeTa/UIa - Je(OPMAlMOHHOE YIIPOUHEHHUE (HAKJIEII).
CBepXIUIaCTUYHOCTh METAJIIOB U CILIABOB.

Paznea 6. IIpon3BoacTBO Yyryna

Tema 6.1. IIpou3BoACTBO YyryHa
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HcxoaHple MaTepuaibl M KX HOATOTOBKAa K IUIaBKE. YCTPOMCTBO AOMEHHOW mneud. TexHosorus
AOMEHHOM I1aBKU. IIpoaykTsl JoMeHHOM 1aBkU. I1yTh nHTeHCHpUKayU JOMEHHON IIaBKU.

Paznea 7. Ilpsimoe nmoJydyeHne KeJjie3a U €ro nepCcneKTuBbl

Tema 7.1. IIpsimoe moJiyueHue keje3a v ero nepcneKTUuBbI

[TponykTel MpsMOro BOCCTAHOBJIEHHs kene3a. [IpomsBoicTtBo ryOuartoro skenesa. [IpousBoacTBO
KpUYHOTO Keje3a. [IpsMoe moiydeHuWe XUAKOro MeTayuia. [IpoOGieMbl M TMEpCHeKTHBBI pPa3BUTHS
BHEJJOMEHHOUN METAJLTYpPruu.

Pa3z e 8. OcHOBBI cTaJIeNIABUJIBHOTO POU3BO/ICTBA

Tema 8.1. OcHOBBI CcTaNENJIABUIBHOTO NPOU3BOJACTBA

Hcropuueckas crpaBka. CoCcTOsIHUE CTaeNIaBUIbHOTO pou3BoAcTBa B Poccun u B mupe. OCHOBHbBIE
peaKkIy CTaJeIUIaBUIbHBIX TpoleccoB. Packucienne u jiermpoBaHue cTanu. [Ipom3BOACTBO cTaniu B
MapTeHOBCKMX mevyax. KoHBepTepHble CrMocoObl MPOW3BOACTBA CTaldd. IIpouM3BOACTBO cTaium B
NMEKTPUUECKMX OyrOBBIX Te4yax. BblllaBka cTamm B HMHAYKIMOHHBIX Medax. [Ipom3BOACTBO
BBICOKOKAQYECTBEHHOM CTaJIM METOIaMU CIIELIAIbHO 91K TPOMETAJLTY PriUM: BaKyyMHO-yTOBOM Ieperias,
TUIa3MEHHO-yTOBOM TeperriaB, IeKTPOHHO-Ty4eBOH MeperuiaB, 3JIeKTPOIUIaKOBHIH neperuiaB. PasnmiBka
cTaid. BuJpl yCTaHOBOK HENpPEpbIBHOW pAa3JIMBKM CTanud. BHeneuHass oOpa®oTKa »XHUAKOW CTaiu.
TenpeHIM pa3BUTHS CTANIETIIIABUIIBHOTO TIPOM3BOICTBA.

Pa3znen 9. OcHOBBI NPOU3BO/ICTBA IBETHHIX METAJJIOB

Tema 9.1. OcHOBBI NPOU3BO/ACTBA IBETHHIX METAJJIOB

Ponp nBetHeix MertauioB M ux ciaBoB B HTIIL. IlpowsBonctBo Menu. [Ipon3BOACTBO HMKENS.
ITpoussoacTeo amomunus. IIpousBoacTeo turana. [IponssoacTtBo maruus.

Pa3znen 10. OcHOBBI TEXHOJIOTHH 00PA0OTKH METAJLIIOB

Tema 10.1. OcHOBBI TEXHOJIOTUH 00PAOOTKH METAJLIOB

[lenmu u 3agaum oOpadOTKM MeTaIoB AaBieHueM. Kiaccudukaimsa MetoqoB oOpabOTKM MeTasioB
nasineHueM. OcHoBHble nonokeHuss OMJI. Harpes wMerata npu OMJI. OcCHOBBI MPOKAaTHOTrO
npousBoAcTBa. CopTaMeHT MpoKaTHOW npoaykuuu. OOopydoBaHME TMPOKATHBIX LEXOB. TexHoyorus
MPOKATHOTO Mpon3BoicTBA. OOKMMHBIE 1 3aroToBOYHbIE cTaHbl. [Ipokarka paconnoro meramna. [Ipokarka
MPYTKOB M NMPOBOJIOKU. ["opsiuas mpokaTka JUCTOBOrO MeTajlia. X0JI0AHas MPOKaTKa TOHKUX MOJIOC, JIEHT
1 (pOJBIY U3 YEPHBIX U IIBETHBIX METAIOB. ['opsiyast mpokaTka OecioBHbIX TpyO. [Ipon3BoaCcTBO CBapHBIX
TpyO. IIpokarka cneumanbHeix npoduseid. Bonouenne. TemriepaTypHble U CHIIOBBIE YCIOBHS Tpoliecca.
BojouMsIbHBIT MHCTPYMEHT. YCTPOHCTBO CTaHOB M TEXHOJIOTHS BOJIOUEHHS] TPYTKOB M IPOBOJIOKU.
OcoGeHHOCTH BOJIOUEHHMsI TOHYAHIe M MUKPOHHOU MpoBOJIOKU. Bosouenune Tpy6. CBoOOAHAS KOBKA.
O6nacti MpUMeHeHus1, TPEUMYIIEeCTBAa U HEJOCTATKA CBOOOJHON KOBKM. BuJIbI MOKOBOK. DTambl KOBKHU.
Kysneunsie oneparuu. [lItaMmnoBka. MeTofbl IITaAMIIOBKM: OObEMHAsI U JIMCTOBAsA, ropsiyasi U XOJI0/Hasl.
Bunpl mramnoB s 00beMHOM mTamrioBkd. OCHOBHBIE ONeparii OOBEeMHOHM INTaMMoBKH. JlncToBas
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mramioBka. [IpeccoBanne. Cxema M pa3HOBUAHOCTH Tpoliecca mpeccoBanusi. TeXHOMOrus MpeccoBaHusI.
[TpeccoBanue Tpyo.

6. TEMBI IPAKTHUYECKUX U CEMUHAPCKUX 3AHATUI

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMbI

W3mepeHue TOMIMHBI OKUCHBIX M METALIMYECKUX TIEHOK

Lesmu: [To3HaKOMUTBCS ¢ METOJAMU KOHTPOJIS TOJIIMHBI OKMCHBIX U METAJIMYECKHX IIJIEHOK.
Copep:xanue: ITo3HaKOMUTBCS € METOAAMU KOHTPOJISI TOJIIMHBI OKMCHBIX U METAJNTMYECKUX IJICHOK.
Pesynbrathl: [T03HAKOMUTBCS ¢ METOJAMU KOHTPOJISI TOILIMHBI OKUCHBIX U METAUIMYECKUX TUIEHOK.
Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

MUK POCTPYKTYPHBII aHAJIM3 CBUHIIOBO-CYPbMSIHUCTBIX CILUIABOB

[em: O3HAaKOMHUTbCA C METOAMKOH IPOBEAEHHS MMKPOCTPYKTYPHOIO aHalIu3a C MCIHOJIb30BaHUEM
MeTasuIorpau4eckoro MUKpOCKOIa Ha MPUMEpe CBUHLIOBO-CYPbMSIHUCTBIX CILJIABOB.

Conepxanue: O3HaKOMUTBCA ¢ METOJUKOM MPOBEAEHUSA MUKPOCTPYKTYPHOIO aHA/IN3a C UCTIOJIb30BaHUEM
MeTasuIorpau4eckoro MUKpOCKOIa Ha MPUMEpe CBUHLIOBO-CYPbMSIHUCTBIX CILJIABOB.

PesynbraTbl: O3HAKOMUTLCS ¢ METOJUKOM MPOBEIEHUS] MUKPOCTPYKTYPHOIO aHAJIM3A C UCIOJIb30BaHUEM
MeTasuIorpau4eckoro MUKpOCKOIa Ha MPUMEpe CBUHLIOBO-CYPbMSIHUCTBIX CILJIABOB.

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

W3roToBieHue 1 rpajiyupoBKa TepMonap

[lenu: M3yyeHue OCHOBHBIX CBOMCTB TE€pMONap M BO3MOXXHOCTEH MX MCIIOJIb30BaHUS IPU peleHUU
Pa3JIMYHBIX HAyYHbIX U TEXHOJIOTMYECKUX 3aJau. M3rotopieHue u rpagyupoBKa Tepmorap.

Copep:xanue: M3yueHrie OCHOBHBIX CBOMCTB TEPMONAP ¥ BO3MOKHOCTEH MX UCMOJIb30BAaHUS IPY PELIEHUU
Pa3JIMYHBIX HAyYHbIX U TEXHOJIOTMYECKUX 3aJau. M3rotopieHue u rpagyupoBKa Tepmorap.

PesynbraThl: I3yyeHre OCHOBHBIX CBOMCTB TEPMONAP U BO3MOXKHOCTEN MX UCHOJIb30BAHUS MPU peLIEHUU
Pa3JIMYHBIX HAyYHbIX U TEXHOJIOTMYECKUX 3aJau. M3rotopieHue u rpagyupoBKa Tepmorap.

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

[TocTpoeHue auarpaMmbl COCTOSIHMS JKEJIE30YyIJIEPOJUCTBIX CIUIABOB M MHUKPOCTPYKTYPHBI aHaIU3
YIJIEPOJUCTBIX CTaJIe B PABHOBECHOM COCTOSIHUM.

Lemu: IlocTpoeHre auarpaMMbl COCTOSIHUSA KeJIe30yTJIEPOJUCThIX CIIABOB U MUKPOCTPYKTYPHBIN aHAJIN3
YIJIEPOJUCTBIX CTaJIed B PABHOBECHOM COCTOSIHUM.

Conepxanue: 1. O3HAKOMUTBCA C JUArpaMMOIl COCTOSIHUSL KE€JI€30YIJIEPOAUCTBIX CIUIABOB M M3YUUTh
MPUPOY IPEBPAILEHUI B YIIEPOAUCTBIX CTAJISAX MIPU MEJIEHHOM HENPEPHIBHOM OXJIaXAeHUU. 2. 3yuuthb
MUKPOCTPYKTYpPY YIJIEPOAMUCTBIX CTajlell B PAaBHOBECHOM COCTOSIHMU. 3. M3yuuTh BIAMSAHUE COIEpKAHUS
yrjepoja Ha MEXaHMUYECKME CBOMCTBA MEJIEHHO-OXJIAKAEHHbIX CTAJIEH.

Pesynbratsl: [locTpoeHue nuarpaMmbl COCTOSIHUSL JKEJIE30yTJIEPOJUCTBIX CIUIABOB U MUKPOCTPYKTYPHBII
aHAJIU3 YIVIEPOJUCTBIX CTAJIEl B PABHOBECHOM COCTOSIHUU.

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&1db=0

TepMuyeckuil aHaJIu3 CBUHIIOBO-CYpPbMSIHUCTBIX CIUIABOB U [TOCTPOEHUE AUArPAMMBbl COCTOSIHUS

Llesm: O3HAKOMMTBCS C METOOMKAMM IPOBEJEHUsI TEPMHUYECKOIO aHalu3a CIUIABOB U IOCTPOEHMS
AUATPAMM COCTOSTHHUS.

Conepxanue: O3HaAKOMHUTBCS C METOAMKAMU MIPOBEJEHUs TEPMUYECKOrO aHAIN3a CIJIABOB U IOCTPOEHUS
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AUArpaMM COCTOSTHUS.
Pesynbrathl: TepMUYecKuil aHalM3 CBUHIIOBO-CYPbMSHHUCTBIX CIUIABOB M TOCTPOCHUE JAUarpaMMbl
COCTOSIHUSA

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

BnusHue tennodusnueckx cBOMCTB (POPMOBOUYHBIX MAaTEPUAJIOB HA CKOPOCTh 3aTBEPAEBAHUS OTJIMBKU.
Hemu: N3yueHne KMHETUKHY 3aTBEpACBAaHUSA OTJIMBOK.

Conepxanue: M3yyeHne KMHETUKH 3aTBEPAEBAaHUS OTJIMBOK.

Pesynbrathl: Bimanue Teruiopu3MyecKMX CBOWCTB  (DOPMOBOUHBIX ~MAaTEpUalOB HAa  CKOPOCTb
3aTBEpAEBaHUS OTJIMBKU.

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

Tepmudeckast 00pabOTKa YIIEPOIUCTHIX CTAJIEH: OTITYCK

Lemu: 1. U3yuuTh BIusiHUE TeMIepaTypbl HarpeBa Ha CTPYKTYPY M MeXaHMUYECKHe CBOMCTBA 3aKaJIeHHON
yIJIepoaucToi ctay. 2. O3HaKOMUTBCS € PAa3IMYHBIMU BUJAMU U TEXHOJOTMYECKUMU PEKMMaMH OTITyCKa
3aKaJIeHHOM YTJIEPOJUCTOM CTaJIH.

Conepxanue: 1. M3yunTh BIMsSHME TeMIepaTypbl HarpeBa Ha CTPYKTypy M MeXaHMUYeCKHe CBOICTBa
3aKaJeHHOM YrJIepoaucToll craiu. 2. O3HAKOMUTLCSA C Pa3IUYHBIMU BUAAMM U TEXHOJIOTMUYECKUMU
pekMMaMM OTITCKa 3aKaJIEHHOM yIrJIepOJUCTON CTalIH.

Pesynbratel: Tepmuueckas 06padoTKa YIiepOAUCTHIX CTaJIel: OTITYCK

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

HcnbiTanre MeTaJIOB Ha TBEPAOCTh

Llemn: O3HaKOMUTBCSI C OCHOBHBIMU METOIAMU OTIPEZIEIeHHsI TBEPJOCTH METAJUIOB 1 CIUIABOB, IPHOOPECTH
HaBBIKM M3MEPEHUs1 TBEPAOCTH Ha Pa3IMYHbIX TPUOOpax

Conepxanne: O3HAKOMUTBCA C OCHOBHBIMM METOJAMH OIpPEAEIECHUS TBEPIOCTH META/UIOB U CILIABOB,
NpUOOPECTH HaBBIKM U3MEPEHHs TBEPJOCTU Ha PA3JIMUHBIX MPHOOpax

PesynbraThl: McnipiTanne MeTaIoB Ha TBEPAOCTh

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=40580&idb=0

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
JlaHHbIi BUJ paOoThl He npenycMoTpeH YII.
9. IEPEYEHD BOITPOCOB K 3AYETY
1. 1.Llenm m 3amaum w3ydeHHuss Kypca. TeXHOJOrMsi Kak HayKa, BUJ M OOJAacCTh TEXHHUYECKOM
AeATebHOCTU. TEeXHOJNIOTMYECKUN LUKJI, €ro CTaJuu M XapaKTepUCTUKHU. Posb MaTepuanoB B pa3BUTHU

HAYYHO-TEXHUYCCKOI'O ITporpecca.

2. MeTtaJuIM4ECKUA TUII XUMHYECKOHW CBaA3U. (OCHOBHBIE CBOWCTBA MeTaUIOB.MeTa/uibl B
MEPUOJNYECKON CUCTeMe JIeMeHTOB. KpucTtammieckoe CTpoeHre MeTaslIoB.

3. Macmrad cTpyKTypbl:MaKpo-,MHKPO-, CYOCTPYKTypa, aTOMHO-KpUCTAJUINYECKAs CTPYKTYpa.

4. OcHOBHbIE IOHATHUS: KOMIIOHEHT, (pa3a, CTPyKTYpHAas COCTABJIAIOLIAS.
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5. Kpucramumyeckas CTpyKTypa.

6. ledpexThl KpUCTAIIMUECKOro cTpoeHus. Buapl gedekToB, ux kinaccugukanus. Toyeunsle 1eeKThl.
7. ®u3nyecKkre METOIbl UCCAEIOBAHUS CTPYKTYPBbI.

8. McnbiTaHust Ha pacTspKeHUe W yIapHbIi n3ru0. MeTopl onpee/ieHus TBEPAOCTH.

9. MexaHu3M M KHUHETMKa KpHUcTaulM3auud MeTauioB. CTpoeHHe MeTaUIMYecKoro CIUTKa.
[TomimopdHbIe peBpalleH:s B MeTajulax.

10. Juarpammsl a30BOro paBHOBecHsl. PaBHOBECHOE M HEPaBHOBECHOE COCTOSIHUE CILIaBOB. [Ipomnecc
KPHUCTAUIM3aLMY 1 (Da30BbIe MPEeBpaleHNs B CIIJIaBax.

11. Juarpammsl (pa3oBOropaBHOBecUsl AJI Coydasl HOJHOW PAacCTBOPUMOCTH KOMIIOHEHTOB Jpyr B
Apyre,00pa30BaHue IBTEKTUKU IIPU OIPAHUUYEHHOIN pacTBOPHUMOCTH KOMIIOHEHTOB.

12. CBs3pbMEKIY AMArPAMMON COCTOSIHUSI U TEXHOJIOTMUECKUMU CBOMCTBaMHU. [larpamMma COCTOSIHUS
KeJe30-1IeMEHTHUT.

13. Hanpsoxenusa u gepopmammsa. Ynpyrasgedopmauus.llnactuueckas nedopmanuss MOHO- U
TMOJIMK PUCTAILIIOB.

14. MexaHusMsl miactuyecko gedpopmanuu. CKoJbKEHUE AUCIOKALMIA,KaK MPOLECC IIACTUYECKOTO
neopMHUpOBaHHUSL.

15. Bmusgnue mmactuyeckon nedopManmu Ha CTPYKTYpPY METaUIOB. BinsgHHMe IUTaCTHYECKOU
nedopmalMMHacBoOMCTBaMeTaILIA - Ae)OpPMAIIMIOHHOE YIIPOYHEHUE (HaKJIemn).

16. CBepXIUIaCTUYHOCTh METAJIOB U CILJIABOB.
17. VicxoaHble MaTepralibl U UX MOATOTOBKA K IJIaBKE. Y CTPOMCTBO JOMEHHOW NEYH.

18. Texnonorus noMeHHou 1u1aBku. [IpoaykTel noMeHHON 1u1aBkU. [1yTy MHTEHCUUKAMK TOMEHHOM
TUIABKU.

19. IIpogyKThl IpSAMOro BOCCTaHOBJIEHUS skene3a. IIpousBoacTBo rydvaroro xenesa. IIpousBoactso
KPUYHOTO KeJle3a.

20. Ipsmoe monydeHue KUAKOro Merawa. [IpoGreMbl M MepCHeKTUBBI Pa3BUTHSI BHEIOMEHHOM
METaJUTy PrHH.

21. I/ICTOPI/I‘-ICCKEIH CITpaBKa. CocTrosiHrE CTajeIlIaBUJIBHOTO MMpon3BOACTBA B Poccum n B Mupe.
OCHOBHbBIC PEaKIU CTAJICTIIABUJIbHBIX IMTPOLICCCOB. Packucnenue u JICTUPOBAHUEC CTAJIA.

22. TIpow3BOJACTBO CTaqd B MapTEHOBCKHMX mMeuyax. KoHBepTepHble CHOCOOBI MPOU3BOJCTBA CTAJIM.
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ITpon3BOACTBO CTAIM B SJEKTPUUECKUX YrOBBIX Me4ax. BrlmiaBka cTajy B MHIYKIMOHHBIX I1€YaXx.

23. TIpou3BOACTBO BBICOKOKAYECTBEHHOM CTaJM METOAAMH CIELMATIBbHOM 3JIEKTPOMETAJUTyprum:
BaKyyMHO-JYTOBOl  Il€peIliaB, IUIA3MEHHO-JYTOBOM IIE€peIlUIaB, 3JIEKTPOHHO-IY4YEBOM IEpEeIUIaB,
3JIEKTPOILIAKOBBII MEPeIuiaB.

24. Ponb uBeTHbIX MeTa/U10B U ux ciuiaBos B HTTI. IIpousBoacTeo menu.

25. lemn u 3agaun 00paOOTKU MeTa/uIoB AaBieHneM. Kinaccudukanms MeToioB 00paboTKM MeTaluioB
nasyieHreM. OcHoBHble nonoxxenuss OMJI. Harpes merasuia mpu OM/I.

26. IIpon3BOACTBO HUKES.

27. I1pou3BOACTBO ATIOMUHUSL.

28. IIpon3BOACTBO TUTAHA.

29. [1pou3BOACTBO MarHus.

30. OcHOBBI NPOKATHOTO ITPOU3BO/ICTBA.

31. Bonouenue.

32. CroboaHas koBka. O0IaCTU MpUMEHEHHUs], TPEUMYIIECTBA U HEJJOCTATKA CBOOOTHON KOBKH.
33. [lItamMnoBka. MeTopl IITAaMIIOBKU: 00BEMHAs1 M JIMCTOBASI, TOpsiYasi ¥ XOJOAHAS.

34. TIpeccoBanue. Cxema ¥ pa3HOBUAHOCTH Ipoliecca MPeCcCOBAHMUS.

10. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIINXCA
Cooepoicarue, mpebdo8arus, Ycao8us u NOPsIOO0K OP2aAHU3AUUU CAMOCMOSMENbHOU padombl
00YUaArOUUXCSL C YUemom popmbl 00yueHusi onpedeasitomcs 8 coomsemcmeuu ¢ «llonodxcenuem oo
Op2anu3auUu CamoCmMosIMeNbHOU padomol 00YUAIOUUXCS», YMBEPHCOEHHbIM Y ueHvim cogemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Lo kadxcooii ghopme 0byuenus: OuHas/3a04HAA/OMHO-3A0UHAS 3ANOAHAEMCS OMOEAbHAS MAOAUUA

dopma 00yyeHus1: oYHas
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).
Pazgen 1. CTpoeHune u CBOHCTBA YHCTHIX METAIOB
Tema 1.1. CrpoeHue 1 CBOMCTBa ITpopaboTka yyeOHOTO MaTtepuanac | 2 TectupoBanue
YKCTBIX METAJUIOB HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTICUeHU ST
JACIIUTUTAHBL.
Pazgen 2. CTpykTypa MeTaJJIOB M MeTAINYECKHX CIJIABOB
Tema 2.1. CrpykTypa METaJLIOB U IMpopaboTka yuebHOro Matepuanac | 4 TectupoBanue
METATMYECKHX CIJIABOB WCTIOJIb30BaHMEM PECYPCOB yUeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTIeueHu s
JVCTIUTUTAHBL.
Paznen 3. MeToabl ncciie10BaHus CTPYKTYPbI
Tema 3.1. Meroap! ucciieqoBaHUS IIpopaboTka y4eOHOro MaTepuaa ¢ 10 TectupoBanue
CTPYKTYPBI MCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTrO U
nH(pOPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.
Pazgen 4. Kpucramm3anusi MeTANI0B U CILIAaBOB
Tema 4.1. Kpucrayumzanus ITpopaboTka yyeOHOTrO MaTtepuanac | 4 TecrupoBanue
METaJUIOB U CIIAaBOB HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJMYECKOTO 1
MH(POPMAIIMOHHOTO 0OeCTICUeHU S
JACIIUTUTAHBIL.
Paznea 5. IlnacTuueckas aecopmanust
Tema 5.1. Ilnacruueckas IMpopaboTka yuebHOrO MaTepuamac | 2 TectupoBanue
nedopmanus WCTIOJIb30BaHMEM PECYPCOB yUeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTIeueH s
JVCIUTUTAHBL.
Pa3znea 6. [Ipou3BoacTBo 4yyryna
Tema 6.1. [Tpon3BoACTBO UyryHa IIpopaboTka y4eOHOro Matepuaiac | 2 TectupoBanue
MCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTrO U
nH(pOPMaIMOHHOTO 0becreYeHusI
JUCLUTUIVHBL.
Paznea 7. Ilpsimoe mosyyeHue xxejie3a 1 ero nepCcrneKTUBDI
Tema 7.1. IIpsimoe nostyyenue ITpopaboTka yyeOHOTO MaTtepuanac | 2 TectupoBanue

KeJie3a U €ro nepCrieKTUBbL

HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTICUeHU ST
JACIIUTUTAHBL.
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIs (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).
Pazgen 8. OcHOBBI cTATEIVIABIJILHOTO NPOU3BOACTBA
Tema 8.1. OcHOBBI IIpopaboTka yyeOHOTO MaTtepuanac | 4 TectupoBanue
CTaJICTUIABIIIBHOTO TIPOU3BOZICTBA HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOAMYECKOTO 1
nH(pOpPMaIMOHHOTO 0becrieYeH s
JACIIUTUTAHBL.
Pa3nen 9. OcHOBBHI NPON3BO/ACTBA IBETHBIX METAJIOB
Tema 9.1. OCHOBBI IPOU3BOACTBA IMpopaboTka yuebHOro Matepuanac | 4 TectupoBanue
[[BETHBIX METAJUIOB HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METO/IMYECKOrO U
HUH(POPMAIIMOHHOTO OOecreYeHust
JUCIATUTAHBL.
Pazgen 10. OcHOBBI TEXHOJIOTHH 00PadOTKH METANIOB
Tema 10.1. OCHOBBI TEXHOJIOTUU IIpopaboTka y4eOHOro MaTepuaa ¢ 10 TecrupoBanue

00pabOTKH METAIIOB

MCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTrO U
nH(pOPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.

11. YYHEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUIIJINHDBI

a) Cnimcok pekoMeH1yeMoil JUTepaTypbl

OCHOBHasA

1. Apackun A. M., Cenos IO. E., Oneruna A. K., Knumos B. H.. MarepuanoBegenre B MallliHOCTPOEHUU
B 2 4. Yacrtp 2. : Yuebnuk / Amackua A. M., Cenos IO. E., Ounernna A. K., Kimmmos B. H..— ISBN
978-5-534-00041-2.— MNzparensctBo fOpaurt, 2019 : [caitr]. — URL: https://www.urait.ru/bcode/437855

2. Anackun A. M., Cepos IO. E., Oneruna A. K., Kiiumos B. H.. MaTtepuanoBeneHue B MallliHOCTPOECHHUMU.
B 2 4. Yacte 1 : Vueonuk / Agackud A. M., Cenos 10. E., Onernna A. K., Kimmos B. H..— ISBN
978-5-534-00039-9.— Uzparensctio FOpant, 2019 : [cant]. — URL: https://www.urait.ru/bcode/437854

3. Poros Baanumup Anekcangposud, Ilo3usak 'eopruii I'puropseBrd. ManmHOCTpOUTEIbHbIE MaTEpUAIIBI
Y 3aroTOBKHM : Y4eOHUK 1is1 By30B / PoroB Bnagumup Anekcannposud, [1o3usk ['eopruii I'puropbeBud.—
ISBN 978-5-534-14001-9.— IOpaiit, 2021 : [cairT]. — URL: https://urait.ru/bcode/467458

4. Tlnomkun BeeBonon BukropoBuu. MatepuanoBenenue : YueOHuk mjisg By3oB / [lnomkun BceBonoa

Bukropouu.—  ISBN
https://urait.ru/bcode/468556

978-5-534-12089-9.—

IOpaiir,

2021

URL:

[caiiT].
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JAOIMOJITHUTECJIbHAA

1. Bounapenko I'. IT'., Kabanopa T. A., Pridanko B. B.. Marepuanosesienve : YueOnuk / bongapenko I'. .,
Kabanosa T. A., Peidanko B. B..— ISBN 978-5-534-07090-3.— UzpatensctBo FOpaiit, 2019 : [caiiT]. —
URL: https://www.urait.ru/bcode/431943

2. Kykosa M. A., Kupuios H. b., [letkosa A. I1., fIkoBuukas M. B.. Marepuanosenenue : IIpaktukym /
KykoBa M. A., KupwuioB H. b., Tlerkosa A. II., fxoBuukas M. B..— ISBN 978-5-7422-2696-3.—
Cankr-IlerepOyprckmii monurexaudeckuii yHusepcureT Ilerpa Bemukoro, 2017 : [caiit]. — URL:
http://www.iprbookshop.ru/83297.html

3. Kapckuii, 1. M., UBanosa, H. I1., Kyuc, [I. B., CBugyHoBuy, H. A.. Marepuanoseaenue : yuyeOHOe
nocoone / Kapckwii, . M., Upanoa, H. Il., Kymc, [I. B., CeumynoBmu, H. A..— ISBN
978-985-06-2517-5.— Boiiimas mkosna, 2015 : [caitr]. — URL: http://www.iprbookshop.ru/48008.html

4. Mapkun B. B.. CoBpemeHHbIe MpoOieMbl HAyK O MaTepuaiax U Ipoileccax : yuyeOHoe mocoOue s
CTyICHTOB M MAarucTpaHTOB HaNpaBJICHUH «MaTepHaOBeIcHUe W TEXHOJOTMU MaTephajoB» U
«TexHuueckas gpusuka» / Mapkus B. b..— ISBN 978-5-7568-1327-2.— Antl'TY, 2019 : [caiir]. — URL:
https://e.lanbook.com/book/292781

y4eOHO-MeTOoJuueCcKast

1. Meroauueckue yKa3aHHs JUIsI  CAMOCTOSITENIBHOM — pabOThl  CTYAEHTOB IO  AWCLMILUIAHE
«MarepuanioBeieHue» 1715 CTYIGHTOB OakanaBpuaTa Bcex ¢opm odyuenus / .— ISBN in_full_6578.

2. ConoBbeB A. A., Puioun B. B., Maxmya-AxyHoB M. 10.. Mertoauueckue yka3zaHUS MO BBITIOJTHEHUIO
Ja00paTOpPHBIX PadOT MO MATEpUATIOBEIEHUI0O U TEXHOJOTMM KOHCTPYKIIMOHHBIX MAaTepuasioB Uit
CTyJEHTOB OakajaBpuara, CrieluaJIiuTeTa U MarucTparypnl Becex opm oOyuenus / ConoBbeB A. A., Ppioun
B. B., Maxmya-AxynoB M. 10..— VIV, 2019

0) IIlporpamvHoe oGecrieueHue
- OneparonHas cucrema "AJbT oOpazoBaHue”
- OducHpiii naketr "Mou opuc"

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpazoBatenbHbii pecypc IPRsmart : 31ekTpoHHO-OMOMMOTEYHast cuctema : cairt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAsS GHOINOTEKA

caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTYyTA: JJIs1 3aPETUCTPHP. MOJIb30BaTeNel. - TeKCT : 37IeKTPOHHBIN.
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1.3. Baza nanHBIX «JeKTpoHHas OnomoTeka TexHrmueckoro BY3a (35C «KoHcymbTaHT cTyaeHTa») :
9JIeKTPOHHO-OnOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum gocryna: 1is 3apeructpup. noibs3opateneil. — Tekcr
: QIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJIEKTpOHHAs MeJULMHCKas OuOimoteka : 0a3a jmaHHbeIX : caidt / OO0
Beiciias mikonia  opraHM3alliMi M yIIPaBJICHUs  3[paBOOXpaHeHWEM-KOMIUIEKCHBI — MeAUIIMHCKUT
KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbinast MequIIMHCKAst OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : cait / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresienl. — TeKCT : 3JIeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMOMMOTeYHast cucreMa : cat / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocryna: sl 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OMOMOTEeYHast cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajsi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. KoucyabrantIlmoc [DnekTpoHHbIl pecypc]: crpaBouHast nmpaBoBast cucrtema. /OO0
«Koncynpranr ITmoc» - DnekTpon. naH. - Mocksa : Koncynerantllmoc, [2024].

3. eLIBRARY.RU: nayunast snektponHHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctyna : mjis aBTOpH3.
1oJib30Baresend. — TEKCT : 3JIeKTPOHHBII

4. denepanabHasg rocyaapcrBeHHas uHgopmannonHas cucremMa «HamumoHajabHas
3JIeKTPOHHAsI OM0JHOTEKa» : IIeKTpoHHast oudmoteka : caidt / PI'BY PI'B. — Mocksa, [2024]. — URL:

https://136.pd. — Pexurm nocTyna : s nojb3oBaresieid HayqHou OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii nopran / yupegurens PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 3JIEKTPOHHBIM.

6. DdaexTponHasi 6udmoreynas cucrema Yal'V : monyns «nekrponHas oubmmoreka» ABUC

Mera-ITPO / OO0 «Jlata Dkcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrtyna : nis
NoJIb30BaTe el HayyHOH OMOIMOTeKH. — TEKCT : SeKTPOHHBIMH.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAIIJINHBI:

AyauTtopuu 1is IpOBeICHUS JICKIMIA, CEMUHAPCKUX 3aHSITUH, TSI BBIIOJTHEHHSI TaOOPAaTOPHBIX paboT 1
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NPAaKTUKYMOB, [UIsl TPOBEAEHUS TEKYIIEro KOHTPOJIA M IPOMEKYTOUYHOW AaTTecTalud, KypCOBOIO
IIPOEKTUPOBAHUS, TPYNIIOBBIX ¥ MHIUBUyaIbHBIX KOHCYJIbTALUM (8bl0pams HeoOxooumoe)

AymuTopuy yKOMJIEKTOBAaHBI CHELHAIN3MPOBAHHON MeOesblo, y4eOHOH [TOCKOW. AYAWTOpHH [Uis
MPOBEJCHHUs JIEKIIUIA 000PYI0BaHbl MYJITUMEIUIHBIM 000PYJOBAaHUEM JJIsl IPE/ICTAaBIICHUs] MH(OPMALIUU
oonpioit ayruropuu. [loMerenus aA1si caMOCTOATEIbHON paOOThI OCHAIIIEHBI KOMITBIOTEPHBIN TEXHUKOM C
BO3MOXXHOCTBIO TOJK/IIOUEHUs] K ceTu «lHTepHeT» U oOecnieyeHueM [JOCTyHa K 3JIEKTPOHHOMN
MH(POPMAIMOHHO-00pa30BaTeIbHONM  cpele,  JJEeKTPOHHO-OMOnmoTeyHoir  cucreme.  IlepeuyeHsb
000py/I0BaHus1, KCIIOJIb3YEMOrO B Y4eOHOM IpoIiecce:

- MynbsTiMeaunitHoe 060pyi0BaHKe: KOMITBIOTEP/HOYTOYK, 9KpaH, IPOEKTOP/TEIEBU30P

- KomnblotepHas TexHuka

- [Teur mydensras SNOL 8.2/1100

- Muxkpotsepnomep IIMT-3M

- Teepnomep TIM-2

- CraroHapHbiil yHuBepcaibHbiil TBepaomep METOJIAB 701

13. CHEHUAJIBHBIE YCJIOBUA JJIA OBYYAIOIIINXCA C O'PAHMYEHHBIMU
BO3MOXKHOCTAMMU 310POBbA

B ciydae HeoOX0AMMOCTH, OOYYAIOIIMMCS 3 YUCIIa JIUI] C OTPAaHUYEHHBIMHA BO3MOXHOCTSIMH 3/I0POBbSI
(Mo 3asBJEHUI0 OOYYAIOIErocs) MOTYT TMpe/laraThbCs OJHU W3 CJCAYIIMX BAapUAHTOB BOCIIPHUSITHUS
MH(POPMAIIUY C YIETOM MX MHAWBUAYATbHBIX IICUXO(PU3NIECKUX OCOOEHHOCTEN:

- JUISl JIMII C HapylICHUsSIMU 3pEHUs: B TMeYaTHOW opMe yBeJIMYeHHbIM MipudToM; B dopme
9JIEKTPOHHOTO JOKyMeHTa; B dopme ayauodaiiia (rmepeBoj yuyeOHBIX MaTepuasioB B ayanodopMmar); B
nedaTHoi ¢opMe Ha sA3bIKe Dpaiiisg; MHAMBUAYyaJbHBIE KOHCYJIbTAllMM C  IPUBJICUCHUEM
TU(JIOCY pIONIePEBOUMKA; MHAVBUAYAIbHbIE 3a/JaHUS U KOHCYJIbTAIUH;

- Uil JIMII C HapylIeHWsIMH CiiyXa: B MedaTHOW opme; B (opMe 3JIEKTPOHHOTO IOKYMEHTA;
BUACOMATEPHUAIIBI C Cy6TI/ITpaMI/I; WHAWBUAYAJIbHBIC KOHCYJIbTalUU C IIPUBJICYCHUEM CYPAOIIEPEBOIYHKA;
VHIVBYyaJIbHbIC 33/IaHKSI U KOHCYJIbTAIINY;

- Ui JMI] C HapylmIeHUsSIMU OIOPHO-ABUraTeJIbHOTO ammapara: B TiedatHoll ¢opme; B ¢dopme
9JIEKTPOHHOTO JIOKYMeHTa; B (hopme ayanodaiiia; MHIUBUAYaJIbHbIE 3a/IJaHUS U KOHCYJIbTAIIUH.

B ciayyae HEOOXOIMMOCTM WCIHOJBb30BAaHUS B YYeOHOM IMpOIecce YaCTHYHO/MCKITIOUUTETHHO
JAUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TeXHOJIOTH, opranu3anus padotsl [IIC ¢ obyyaomumucs ¢ OB3 u
MHBAJIMAAMH TIPETyCMATPUBACTCS B JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpejie ¢ yUEeTOM UX
VHIMBUYaJIbHBIX TICUXO(U3HMUYECKUX OCOOEHHOCTEH.

Houenr, Kangunar ¢gpusuko- ConoBbeB Anekcanap AeKCaHIpOBUY
Paspaborunk MaTeMaTU4ecKuX HaykK
JIOJXKHOCTB, yueHasl CTENIEHb, 3BaHNE [014(0)
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