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MarepuajioBeienue
3akperuieHa 3a kadeapoit VM HHOBAaIIMOHHBIX METAJUTyPTUUECKUX TEXHOJIOT Ui
Hampasnenne moaroroBku 22.03.01 MarepuanoBeneHne 1 TEXHOJIOTHH MaTEPHUAIOB
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ayJUTOPHBIE 3aHATHUS 72
caMoCTOsITeNbHAs paboTa 41
4acoB Ha KOHTPOJIb 27
PacnpenesieHne 4acoB JUCHUILINHBI 10 ceMecTPaM
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Cawm. pabora 41 (41 |41 |41
Yacel Ha KOHTPOJIb 27 |27 |27 |27
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IIporpammy cocTaBuI(1):

K.m.H., doyenm, Kyoawos /[mumpuii Buxmoposuu

Pabouas nporpamMmma

MarepuanoBeneHue

Paspaborana B coorBerctBuu ¢ OC BO:

CaMocCTOATENBFHO yCTaHaBIMBaEeMbIi 00pa30BaTeNbHBII CTaHIAPT BhICIIET0 00pa3oBaHus - OakanaBpuat denepanbHoe
roCyapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHNE BEICIIEro 00pa3oBanus « HarmoHaIbHbIA HCCIeJ0BaTENbCKUH
texHosornyeckui yausepcurer « MMCuCy» no Hanpasnenuto noarorosku 22.03.01 MarepuanoBeZieHue U TEXHOJIOTUH MaTepHaJiOB
(mpukas ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHHHU Y4eOHOTO TUIaHa!

22.03.01 MarepuanoBe/icHHE U TEXHOJIOTUU MaTepuaioB, MuTM-24.plx MatepuasioBe/icHHE U TEXHOJIOTHH HOBBIX MaTEPHAIIOB,
yTBepkaeHHOro YueHbM coBetom BO HUTY "MUCHUC" 28.12.2023, nportokon Ne 5-23

Pabouas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

HNHHOBAIIMOHHBIX METANLTYPru4eCKux TeXHOJIOTHIi

IIporokoun ot 27.05.2024 1., Ne 9

3aB. kadenpoit Ddpon JI.H.



1. HEJIA X 3AJAYHN OCBOEHUA

1.1{ens — popmMupOBaHHE Y CTYACHTOB 3HAHUH B 00JIaCTH:

1.2|- aTOMHO-KPHUCTAIUINYECKOTO CTPOCHHUS M CBOWCTB MaTEpHAJIOB;

1.3|- dazoBbIx npeBparieHui B KeIe30yTIePOIUCTHIX U APYTHX METAUIMUECKUX CIIIaBax;

1.4|- MCETOJANKHU NPOBEACHUSA MEXaHUYCCKUX PICHI)ITaHI/Iﬁ, OIpeaciicHue oOJacTelt ux IMIPpUMCHCHUSA

1.5]- BnustHus gedopmaryu U TepMUIecKoil 06pabOTKU Ha CBOIMCTBA CILIABOB,;

1.6{- ocobeHHOCTEl M CBOWCTB HEMETAJUTHUECKUX ¥ KOMITO3UIIHOHHBIX MaTEPUAIOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJBbHOM INPOT'PAMMBI

Huxn (pasgemn) OIT: b1.0

2.1|TpedoBaHus K NpeABAPUTEIbLHOI MOATOTOBKE 00y4aIOLIErocs:

2.1.1|Pusuka

2.1.2| Xumus

2.2| AncuumianHbl (MOAYJIM) U NPAKTUKH, VISl KOTOPBIX 0CBOEHHE JAHHOIH AUCHUTIMHBI (MOAYJIS) HEOOX0IUMO KAK
npeaulecTByIOLEE:

2.2.1|JeTanu MalIuH U OCHOBBI KOMIIbIOTEPHOTO KOHCTPYHUPOBAHUS

2.2.2|TToAroToBKa K MPOLEAYPE 3aIIUTHI U Mpolieypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIIUSIMH

OIIK-1: ciocoden pemaTts 3aJa4u IIpO(I)ECCl/IOHaJ]bHOﬁ ACATCJIBbHOCTH, IPUMCEHAA 3SHAHUA d)yHIlaMeHTaJILHLlX HaYK, METOAbI
MOJCJIUPOBAHUSA, MATEMATHYICCKOI'0 aHAJIM3a, €CTECTBCHHOHAYYHbIC U 061uemmceﬂepﬂue SHAHUA

OIIK-1.1: 1eMOHCTPUPYET HABBIKH NPUMeHeHUs1 GyHIAMEHTAJIBHBIX, €CTECTBEHHOHAYYHBIX U 00IIIeUHKEHEPHBIX 3HAHUI
JIJIS1 pellieHusl 3a/1a4 NpodeccuoHaTbLHOM AesITeTbHOCTH

3HaTh:

OI1K-1.1-31 aToMHO-KPHUCTAUIMIECKOE CTPOSHIE MaTEPHAJIOB;

OI1K-1.1-32 3akoHOMepHOCTH (POPMHUPOBAHUS CTPYKTYPBI JIUTOTO MaTepUaa;

OIIK-1.1-33 xnaccudukaruio yriepoanucThiX U JETUPOBaHHBIX CTaNeH;

OIIK-6: cnoco6eH NPUHUMATH 000CHOBAHHbIE TEXHUYECKHUE PellieHHs B MPo(ecCHOHATBLHOI 1esITeJIbHOCTH, BLIOHPATH
3¢ dekTUBHBIE U Oe30MaCHbIE TEXHHYECKHE CPEICTBA H TEXHOJIOTHHI

OIIK-6.2: ocymecTBJsieT OA00P MaTepHaJia ¢ y4€TOM IKCIUTyaTalMOHHBIX TPeOOBaHMI1 M 0XPAaHBI OKPYKAIOLIEH cpebl

3HaTh:

OIIK-6.2-31 Ha3HaueHue U 001aCTh NPUMEHEHH MaTepUAIOB B 3aBUCUMOCTH OT UX XMMUYECKOTO COCTaBa U CBOWCTB;

OIIK-6.2-33 0CHOBHEBIE MEXAHHUYECKHE CBOMCTBA;

OIIK-6.2-32 0CHOBHBIE BHIBI TEPMHIECKONH 00paOOTKH;

OIIK-7: cnocoGeH aHATU3UPOBATH, COCTABJIATH M MPUMEHSITh TEXHUYECKYI0 JOKYMEHTAILUI0, CBSI3AHHYIO C
npogeccHoHAILHOM AeATeJbHOCTHI0, B COOTBETCTBHH € /IEICTBYIOIIMMH HOPMATHBHBIMHM 10KYMEHTAMH B
COOTBETCTBYHOLIEH

OIIK-7.2: u3y4aeT H aHAIM3UPYET HAYYHO-TEXHMYECKYIO JTUTEPATYPY, 0T€YeCTBEHHOr0 1 3apy0e;KHOr0 OnbITa
Hcc/IeIoBAaHUI CBA3aHHYIO ¢ NPO)ecCHOHATBHOI 1esITeJTbHOCTHIO

3HaTh:

OIIK-7.2-31 cocraB 1 cofiepkaHre THIIOBOH TEXHUYECKOW JOKYMEHTALIUH C YYETOM yCIOBHI MPOU3BOJICTBA;

OIIK-7.2-32 mpotieaypbl ¥ TEXHOJIOTHH KOHCTPYKTOPCKO-TEXHOJIOTMYECKOI MOJITOTOBKH IIPOU3BO/ICTBA;

OIIK-7.2-33 MeTobl KOHTPOJISI COOTBETCTBHS IIPOU3BOAUMBIX H3JIEIHIA MPOU3BOACTBA U
TEeXHUYECKOH JOKyMEHTalUH;

OIIK-1: cnocoGeH pemaTs 3aa4u NPodheccHOHAIbHOI AesiITeJIbHOCTH, IPUMeHss 3HaHUA (pyHAaMEeHTAJbHBIX HAYK, METO/ABI
MO/IeJIMPOBaHUs, MATEeMaTH4YeCKOr0 AaHAJIN3a, eCTeCTBEHHOHAY4YHbIe H 001eMH KeHepHbIe 3HAHUS

OIIK-1.1: neMoHCTPUPYET HABBIKU PUMeHeHUs (YHIAMEHTAJIBHBIX, €CTECTBEHHOHAYYHBIX M 00IeHH)KEeHEPHBIX 3HAHUI
IJIl pelieHns 3a1a4 npogeccHOHAILHO JeATeIbHOCTH




YMmerb:

OIIK-1.1-Y1 npaBUIbHO BBIOUpPATh MaTepUal B 3aBUCUMOCTH OT Ha3HAUECHUS U YCIOBUI 3KCILTyaTaluHy;

OIIK-1.1-Y2 npoBOIUTh UCCIICIOBAHUS U MEXaHUYECKUE HCITBITAHHS;

OIIK-6: cnoco6eH NPUHUMATH 000CHOBAHHbIE TEXHUYECKHUE pPelieHnsl B NPo¢ecCHOHAILHOI 1eaTeTbHOCTH, BLIOMPATH
3¢ dekTUBHBIE U Oe30MacCHbIe TEXHHYECKHE CPEACTBA M TEXHOJIOTHH

OIIK-6.2: ocymiecTBJIsIeT MOAGOP MaTepHAIA ¢ YYETOM IKCIUIYaTAIMOHHBIX TPeGOBaHUIT H OXPaHbI OKPY:KaIoOLIeil cpebl

YMmeTh:

OIIK-6.2-Y1 no MapKHpOBKE OLICHUTh XUMHUYECKHI COCTAB MATEPHAJIOB;

OIIK-6.2-Y2 monp30BaThCsl CIPAaBOYHOM IUTEPaTy PO IIPH BEIOOPE PEXIMa TEPMUYECKOIT 00paboTKH;

OIIK-7: cnocoGeH aHAJIN3HPOBATH, COCTABJSATH H PUMEHATh TEXHHYECKY0 JOKYMEHTAIMIO, CBSI3aHHYIO €
npodeccnoHAILHOI 1eATeILHOCTHIO, B COOTBETCTBHH C IEHCTBYIOIINMH HOPMATHBHBIMH JTOKYMEHTAMH B
COOTBETCTBYIOLIEH

oTpacan

OIIK-7.2: u3y4yaeT 1 aHAJIM3UPYeT HAYYHO-TEXHHYECKYIO JUTEPATYPY, 0T€e4eCTBEHHOI0 U 3apy0e;KHOI0 ONbITa
HCCJIeJOBAHMIT CBA3AHHYIO ¢ MPO()ecCHOHATbHOI 1eSITeTbHOCTHIO

YMmeTh:

OIIK-7.2-Y1 aHanu3upoBaTh YCIOBHSI TPOU3BOJCTBA U3/ICIHIA C LIEIbI0 KOPPEKTUPOBKU COCTAaBA M COJICPKAHUS TEXHUICCKOM
JIOKYMEHTAIINH,

OIIK-7.2-Y2 opraHu30BbIBaTh KOHTPOJIb COOTBETCTBHS POU3BOAMMBIX U3ICIIUI U TEXHUYECKOH TOKYMEHTAIMU C UCTIOb30BaHHEM
COBpPEMEHHbBIX HHPOPMAIIHOHHBIX TEXHOJIOTUH;

OIIK-1: cnoco0eH pemiath 3aga4u NpogeccuoHAILHOM AeATeIbHOCTH, MPUMeHsIs 3HAHUS (PyHIaAMEHTANbHBIX HAYK, METOAbI
MO/IEJIMPOBAHMS, MATEMATHYECKOT0 AHAJIN3A, €CTECTBEHHOHAYYHbIE U 001IeMHKEeHePHbIe 3HAHUS

OIIK-1.1: 1eMOHCTPUPYET HABBIKH NPUMeHeHUs1 GyHIaAMEHTAJIBHBIX, €CTECTBEHHOHAYYHBIX U 00IIeMHKEHEPHBIX 3HAHUI
JUIS pelieHUs 32/1a4 NPo(ecCHOHAIBHOM 1eITeJIbHOCTH

Baanern:

OIIK-1.1-B1 HaBbIKaM# pabOThI C MUKPOCKOIIOM;

OIIK-1.1-B2 meToaukoii onpeaeneHus TBEpAOCTH;

OIIK-6: cnoco0eH MPUHUMATH 000CHOBAHHbIE TEXHHYECKHE PelieHNs B MPo(ecCHOHATBHOI 1esITeIbHOCTH, BHIOUPATH
3¢ dekTUBHBIE U Oe30MaCHbIE TEXHHYECKHE CPEICTBA H TEXHOJIOTHHI

OIIK-6.2: ocymecTBjsieT MOADOP MaTepuaja ¢ y4éTOM IKCIIYyaTAIMOHHBIX TPeOOBaHMIT M 0XPaHbI OKPY:KaIOlIel cpeabl

Baanern:

OIIK-6.2-B1 HaBBIKaMHU OLIEHKU MUKPO- U MAaKPOCTPYKTYPBI;

OIIK-6.2-B2 HaBbIKaM1 BEIOOpA PEKUMOB TEPMHUUECKON M XUMHKO-TEPMHUIECKON 00pabOTKM MaTepHaIoB B 3aBUCUMOCTH OT UX
XMMHYECKOTO COCTaBa U Ha3HAYCHHS,

OIIK-7: cnocoGeH aHATU3UPOBATH, COCTABJATH U MPUMEHITh TEXHHYECKYIO IOKYMEHTALHIO, CBA3aHHYIO €
npogeccHoHAILHOM AeATeJbHOCTHI0, B COOTBETCTBHH € /IECTBYIOIIMMH HOPMATHBHBIMHM 10KYMEHTAMH B
COOTBETCTBYHOLIEH

OIIK-7.2: u3y4yaeT u aHAJIM3UPYeT HAYYHO-TEXHHMYECKYIO JTUTEPaTyPy, 0Te4eCTBEHHOI0 U 3apy0esKHOr0 ONbITa
HCCJICIOBAHUN CBA3AHHYIO ¢ NPO()eCCHOHATBHOU eSITeJIbHOCTHIO

Baanern:

OIIK-7.2-B1 npakTuueckuMu HaBbIKaMH 0(OPMIICHHUS TEXHUYECKOH JOKYMEHTAlUH ¢ UCIIOJIb30BaHHEM COBPEMEHHBIX
UH()OPMALMOHHBIX TEXHOJIOIUil;

OIIK-7.2-B2 HaBbIKaMH KOHTPOJISI COOTBETCTBHS IPOU3BOANMBIX U3/ICIIMI U TEXHUYECKON JOKYMEHTAIIUK Ha Pa3InYHBIX dTarax
HPOU3BO/ICTEA.

4. CTPYKTYPA U COOEPXKAHUE

Kon HaumenoBanue pasnenoB u teM /Buj 3ansatusi/ | Cemectp /| YHacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHS Kypc 134071 H 3JI. pecypchbl




Paznen 1. Knaccudukanus matepuaJjios.
ATOMHO-KPHUCTAUINYECKOE CTPOEHHE
MeTa/ll10B. @opMHpPOBaHHE CTPYKTYPbI
MeTaJJ1a NPH KPUCTAJJIM3alHH.

11

Beenenue. [Ipeamer u 3agaum xypca. [lonsitue
CTPYKTYPBbI, MacIITaOHbIe YPOBHU CTPYKTYPHI
(aToMHas cTpyKTypa, cy0-, MHKpPO- U
MaKpOCTPYKTYpa). ATOMHO-KPHUCTAJUINYECKOE
cTpoeHue TBepbIX Tesl. Kpucrammnueckue
peleTK. JIeMeHTapHas sueiika u eé
XapaKTePUCTUKH. AHU3OTPOIIHS CBOICTB
Mmarepuana. /JIex/

OIK-1.1

J1.1J11.2
J1.3J11.4

1.2

JedekTsl peneTku: ToueYHbIe (BaKaHCHH,
Me)Xy3eJIbHbIE aTOMBbI, IPUMECHBIEC aTOMBI
3aMelIeHNs] U BHEIPEHMs); THHEHHbIe
(mucnoxanuy KpaeBast 1 BAHTOBAs),
MTOBEPXHOCTHBIC (TPAHUIIBI 3€PEH U CyO3epeH).
JIBmkenue auciokanuii. BiausHue nedektoB Ha
MeXaHUYEeCKHe U (HU3UIEeCKUe CBOHCTBA
Mmarepuainon. /JIek/

OIK-1.1

J1.1J11.2
J1.3J11.4

1.3

[TonsTHE CTPYKTYPHI (CY0-, MUKPO- H
MaKpOCTPYKTYphbl). MeToiuKa poBeICHUS
MaKpOCKOITMYECKOTO 1 MUKPOCKOITIYECKOTO
aHanmu3a. JleekTsl MaKpo- U MUKPOCTPYKTYPHL.
®paxrorpadus. /Jlex/

OIIK-1.1
OIIK-7.2

J1.1J11.2
J1.3711.4

1.4

[Ipouecc kpucrammuzanuu. [ 'omorennas u
reTeporeHHas kpucraumsanus. OnrcaHue
Iporiecca KpUCTAUTU3AIMI: 3aPOKICHUE U POCT
kpuctaiioB. Kpussie Tammana. Biusaue
TePEeOXJIAXKACHUS (CKOPOCTH OXJIAXKICHNS)
paciiaBa Ha MHUKpPOCTPYKTypy. /Jlex/

OIIK-6.2
OIIK-1.1

J1.1J11.2
JI1.3J11.4

15

HenapurHas kpuctamtuzanus. CTpyKTypa CIuTKa
Y CrIOCcOOBI yrpaBiieHus €to. JInkBaus.
Monudunuposanue. [lomyderne amopdHbIX
METaJUIOB U MX 0coOeHHOCTH. /JIek/

OIIK-6.2
OIIK-1.1

J1.1J11.2
JI1.3 J11.4

1.6

IIpopaboTka nekiuonHoro marepuaina /Cp/

OIIK-1.1

JI1.1J11.2
JI1.3 J11.4

Pasnen 2. CTpyKkTypHBIE IpeBpalleHUus B
MeTaJlIax MpH AeopManuu U NP HarpeBe
AedopMupoBaHHOro Meraia. Mexanndeckue
CBOJCTBAa MaTepHaJIOB.

2.1

Hedopmarius, ee pasHOBUIHOCTH. MeXaHU3MBbI
XOJIOAHOH IITacTHYECKOH HedopMaIyi.
CTpyKTypHbIE U3MEHEHUS IPpH JedopMaruu.
MexaHn3M 1e(OPMANOHHOTO YIIPOUHCHHSL.
W3MeHeHus cTpyKTypsl U CBOMCTB
JeopMUPOBAHHOTO METaJlla IIPH HarpeBe.
Pexpucrannuzanus. I'opsdas miactudeckas
nedopmarms /JIex/

OIIK-6.2
OIIK-1.1
OIIK-7.2

JI1.1J11.2
JI1.3J11.4

2.2

MexaHnnyeckre CBOHCTBA MAaTEPHUAIIOB.
CraHzmapTHBIE MEXaHNYECKUE HCIIBITaHNSL.
VicnibITaHust P CTAaTHYECKUX HArpy3Kax: Ha
pacTshKeHUe U Ha TBepIOoCTh. McnbITanus mpu
JUHAMUYECKHUX Harpys3kax (Ha yIapHbIH H3ruo).
VcnpITaHus IpH THKINYECKUX Harpy3Kax
(ycranocTHBIE HCTIBITaHMA). MeToanka
HPOBEJICHHS UCIIBITAHHH, HCIONIB3YeMBIe 00pas3Ibl,
XapaKTEePUCTHKHU MEXaHUYECKUX CBOMCTB. /JIex/

OIIK-6.2
OIIK-1.1
OIIK-7.2

JI1.1J11.2
JI1.3J11.4

2.3

Mexanndeckue cBoicTBa crajneil. Onpenenenne
XapaKTEPUCTUK IPOYHOCTH, IIIACTUYHOCTH,
YIPYTOCTH MO 3aJJaHHBIM HapaMeTpaM HCIIBITAHHH
Ha pacTspxenue /1Ip/

OIIK-6.2
OIIK-7.2

JI1.1J11.2
J11.3J11.4

24

W3ydyeHne MexaHNIECKHUX CBOMCTB MaTEPHUAJIOB.
Omnpenenenue TBEpAOCTH MaTepHraioB /Jab/

OIIK-6.2
OIIK-7.2

JI1.1J11.2
J11.3J11.4

25

ITpopaboTka TeKIHOHHOTO MaTepuaia, MaTepHuana
npakTUdeckux 3ansatuil /Cp/

OIIK-1.1

JI1.1J11.2
JI1.3J11.4




Paznen 3. 3akonomepHocTH
CTPYKTYpooOpa3oBaHus B CIJIaBaX
JABYXKOMIIOHEHTHBIX cucTeM. CI1aBbl Jkejie3a ¢
yriaepoaoM. OcHOBHbIE TEXHOJIOTHYECKHE
npouecchbl TepMUYecKoii 00padoTKM CTAJIH.

3.1 [MousiTre haspl, criaBa, CHCTEMBI CIUTABOB. THITHI OIIK-1.1 JI1.1 J11.2
CIUIaBOB, 00Pa3yIOIINXCs MPU KPUCTALTH3AINN JI1.3J11.4
JIBYXKOMIIOHEHTHBIX cucteM. [IpaBuio da3
I'u606ca. MeTo/ibl MOCTPOCHUS TUArpaMM
cocrostHus. KpuBble TepMudeckoro aHanusa. /JIex/

3.2 CucreMbl ¢ HOHBApUAHTHBIMH MTPEBPALLICHUIMHI OIIK-6.2 JI.1J11.2
(9BTEKTHYECKHIM, TIEPUTCKTHUECKUM, OIlK-1.1 JI1.3J11.4
3BTEKTOUIHBIM). CHCTEMBI C TOIUMOpP(HU3IMOM
koMItoHeHTOB. [IpaBuio prraara /JIex/

3.3 [TocTpoeHue quarpaMM COCTOSTHHUS 2-X OIlIK-1.1 JIT.1 J11.2
KOMITOHEHTHBIX CHCTEM 0 KPUTHUECKUM TOUKaM. JI1.3J11.4
Omnucanue npeBpalieHni, MPOUCXOAIUX IPU
OXJIaXICHUHU 3aaHHorO criaBa. /TIp/

34 ITocTpoeHne KpUBBIX OXJIAXKIACHUS 3aJJaHHBIX OIlK-1.1 JI1.1J11.2
CIUTaBOB 2-X KOMITOHEHTHBIX JHarpaMM COCTOSHUSI. JI1.3J11.4
[IpakTuyeckoe NpUMEHEHHUE MTPABUIIA OTPE3KOB IS
aHaim3a (azoBoOro M CTPYKTYPHOTO COCTaBa
3aJJaHHBIX CIUIABOB IIPH 33JJaHHOU TeMIiepaType.

Mp/

3.5 CrabuibHas U METacTaOUIbHAsL IUarpaMMBl OIIK-1.1 J1.1J11.2
(ha30BOTO PAaBHOBECHSI CHCTEMBI JKEJIE30-YTIIEPO/I. JI1.3J11.4
OO01mas XxapakTepuCTHKa KOMIIOHEHTOB, (a3,

CTPYKTYPHBIX COCTaBIIIOIIIX, (ha30BBIX
npeBpamenuil. Kpuruueckue touku cranu. /JIex/

3.6 Nzyuenne auarpammel cocrostaus Fe-Fe3C. OIIK-6.2 JI.1J11.2
OnucaHye NpeBpalieHn i, IPOUCXOISIINX B OIlK-1.1 JI1.3J11.4
CTASIX U OEJBIX YyTYHAX NPHU OXJIAKICHHU
coryiacHO nuarpamme cocrostaus Fe-Fe3C.  /TIp/

3.7 TTocTpoeHHe KpUBBIX OXJIAKACHUS CTaCH 1 OenbIx OIlK-1.1 JIT.1JI1.2
yyryHoB o auarpamme Fe-Fe3C. ITpakruueckoe OIlK-7.2 JI1.3 J11.4
MPUMEHEHHUE MTPaBUIIa OTPE3KOB ISl aHAJIN3a
(ha30BOT0 M CTPYKTYPHOT'O COCTaBa 3aJaHHBIX
CIUIABOB MY 33/IaHHOHN TeMnepaType 1o
nmuarpamme cocrosiaus Fe-Fe3C. /TIp/

3.8 M3ydenre MUKPOCTPYKTYPBI YIIIEPOIUCTHIX OIIK-6.2 JI.1J11.2
cTasnel u GenbIX 4YyTYHOB B PABHOBECHOM JI1.3 J11.4
coctostanu /J1ad/

3.9 Cranu yrinepoaucThie U JIeTHpoBaHHbIe. Bimsane OIIK-1.1 JIT.1JI1.2
yIaepoJa, HOCTOSHHBIX PUMECE U JIETUPYIOINX JI1.3 J11.4
KOMIIOHEHTOB Ha CBOMCTBA CTaJleH.

Knaccudukanus n mapkuposka craneif. /JIex/

3.10 Krnaccuukanuus KOHCTpYKLHUOHHBIX U OIIK-1.1 J1.1J11.2
MHCTPYMEHTANBHBIX cTasneil. Ctamu ¢ 0coObIMU JI1.3J11.4
cBoictBamu. [Ipumeps! U 001aCTh TPHMEHEHHS.

/JTex/

311 Pacum¢ppoBka Mapok KOHCTPYKIIMOHHBIX H OIlK-1.1 JIT.1JI11.2
WHCTPYMEHTAIBHBIX cTaneid. Onucanue BIUsHIS JI1.3 J11.4
yriepoja, TOCTOSHHBIX PUMECEH U JIETHPYIOIINX
KOMITOHEHTOB Ha cBoWcTBa craneil. /IIp/

3.12 IonsTue o Tepmudeckoit 00paboOTKe cTanei. OIIK-1.1 J1.1J11.2
JnarpaMma H30TEpMHUYECKOTO MTPEBPALICHHUS JI1.3J11.4
aycTeHHTa. BiusHue JeTUpyONMX 3JIEMEHTOB Ha
MPEeBPAICHUs IEPEOXITAKICHHOTO ayCTEHHTA.

/JTex/

3.13 N3y4enne KNHETHKHA N30TEPMUYECKOTO OIIK-1.1 J1.1J11.2
MIPEeBPAICHUS [TEPEOXIIAKIEHHOTO ayCTEHNTA. JI1.3J11.4
BrusiHue cKkopocTH OXJIaXXIeHUs Ha CTPYKTYpY U
cBoiicTBa cramu /I1p/

3.14 PaznoBugHOCTH OTXMra | pona (6e3 dhazoBoit OIIK-6.2 JI1.1J11.2
nepekpuctayumzaiyn) u |l poaa (¢ ¢pasopoit JI1.3J11.4

nepeKkpucTajum3anyeit) craneil. x uenu, pexxumbl
nposeaeHus. /JIex/




3.15 3akanka CTajii, ee LeJIH U PEKUMbI IIPOBEIICHUSI. 3 1 OIIK-6.2 JI.1J11.2
Kputnueckas ckopocTs 3akainku. MapTeHCUT Kak OIlIK-1.1 JI1.3 J11.4
CTPYKTYpa 3aKaJIeHHOH cTasiu. 3aKaJuBaeMoCThb U
MPOKAJIMBAaeMOCTb cTaiu. /JIex/

3.16 ®da3oBbIe NMpEBpaIICHUS TP HarpeBe (Mpu 3 1 OIIK-6.2 JI.1J11.2
OTITyCKe) 3aKaJICHHOU cTanu. PasHoBHAHOCTH OIlIK-1.1 JI1.3J11.4
oTmycka cranu. VX menu, peskxuMbl IpOBEIeHHSL.

/JTex/

3.17 XUMHKO-TepMHUYECKAs U TEPMOMEXaHUIECKas 3 1 OIIK-6.2 JI.1J11.2
oOpaborka craneid. /Jlex/ JI1.3 J11.4

3.18 Uyrynsl. CTpyKTypooOpa3oBaHHe B OCIBIX, CEPBIX 3 1 OIIK-6.2 JIT.1 J11.2
Y TIOJIOBUHYATHIX UyryHaX. Ceprie, KOBKUE JI1.3J11.4
BBICOKOTIPOYHbIC UyryHbl. CBOWCTBa, MAPKUPOBKA.

IMpumenenue uyryHoB. /Jlek/

3.19 N3yueHne MUKpOCTPYKTYpPBI UyT'YHOB C rpa)uToM 3 4 OIIK-6.2 JI1.1J11.2
/J1ab/ JI1.3J11.4

3.20 ITpopaboTka JEKIIMOHHOTO MaTepuaia, MaTepuaa 3 13 OIlK-1.1 JI.1J11.2
MIPAKTUYECKUX 3aHITUH, TOATOTOBKA K JI1.3J11.4
BBITIOJTHEHHUIO U 3aIUTE OTYETOB JIAOOPATOPHBIX
pabot
/Cp/

Paznen 4. CTpyKTypa U CBOICTBA IIBETHBIX
CIJIABOB.

4.1 IIBeTHBIC METALIIBI U CILJIaBBI HA UX OCHOBE. 3 1 OIIK-6.2 JI1.1J11.2
Mennnie, amfOMHHAEBEIE, TATAHOBBIE CIIaBEl. X OIIK-7.2 JI1.3J11.4
KIaccubUKanus, XapaKTepHble CBOWCTBA,

MapKHUPOBKa, 00JacTh npuMeHeHus. /JIex/
4.2 IIpopaboTka nekuuonHoro Matepuana /Cp/ 3 5 OIIK-1.1 J1.1J11.2
JI1.3J11.4

Pa3nen 5. Hemera/simueckue MaTepuabl

5.1 Hemeramnnueckue Marepuansl. [Tnactmaccsl. 3 0,5 OIIK-6.2 JI1.1J11.2
CaoiicTBa, o6nacts npumeHeHus. Pesuna. OIIK-1.1 JI1.3J11.4
CoiicTBa, 00macTh npuMeHeHus. /Jlex/ OIlK-7.2

52 Kommo3uionHble MaTepralibl Ha MEeTaTTHIeCKON 3 0,5 OIIK-6.2 JI1.1J11.2
U HeMeTaJumndeckoi ocHoe. CBoifcTBa, 061acTh OIIK-1.1 JI1.3J11.4
npumeHeHus. /Jlex/ OIIK-7.2

5.3 TIpopaboTka nexiponHoro Matepuana /Cp/ 3 5 OIlK-1.1 JI.1J11.2

JI1.3J11.4

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB (Ilpuioxenue)

6. YHEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas TUTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue

Bubnuorexa

W3narenbcTBO, TO

Jlaxtun FO.M. MeTamioBeicHIE 1
TepMHuyeckas 00padboTka

MCTaJJIOB: y‘Ie6HI/IK

OJeKTPOHHBIHN KaTajior

Mocksa OOO "THU/] "A3z-6yx",
2009

J1.2

Comnnes HO.I1.,
[psxun E.N.,
Botitkyn @. Conaien
IO.I1., Ipsaxun E.N.,
Boiitkyn ®.

MarepuanoBeneHue: yueOHUK

OJeKTPOHHBIHN KaTajior

Mockea MUCuC, 1999

J1.3

Ap3zamacos b.H.,
Cunopun .U,
Kocomnanos I'.®.
Ap3zamacos b.H.,
Cunopun 1.1,
Kocomnanos I'.®.

MarepuanosejeHue: y4eOHUK

ONeKTpOHHbIN KaTanor

MockBa MamnHOCTpOeHHE,

1986

1.4

Comnues HO.I1.
Comnnnes HO.I1.,
[psaxun E.N.

MarepuanosejeHue: y4eOHUK

ONeKTPOHHBIN KaTajnor

Mockpa Anbsac, 2018




6.3 IlepeyeHb JTMLIEH3HOHHOTO MPOrPAMMHOIO0 o0ecneyeHus

1.1 |MS Office,

1.2 |LMS Canvas,

1.3 |MS Teams.

6.4. Ilepeuenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M PO ecCHOHATBHBIX 623 JAHHBIX

7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenne OcHanieHnnue

4 MarepuanoBeeHHE AynmuTtopus s TPOBENEHUS 3aHATHH JIEKIIHOHHOTO
THIA, CEMHHAPCKOTO THMA, TEKYIIEro KOHTPOJ,
WHIUBUIYAIbHBIX  KOHCYJBTAllMH, IPOMEXYTOYHOH
aTTecTalliy,  TPYNNOBBIX  KOHCYNbTAIlMHA:  JIOCKa
KJIaCCHUECKas, /JOCKa HHTEPAKTHUBHAS, KOMIIBIOTEP C
noctynoM k cetu "Muatepuet" (1 mT.), mpoekrtop (1 mT.),
skpaH (1 mr.), paboyee mMecto npenoxasarens, cton (16
wr.), cryn (32 mr.) IIO:Windows 7 Professional,
Microsoft Office 2007, antusupycuoe 110 Dr.Web, MS
Teams, Visual Studio, xoMmuexT TeMaTUYECKHX
MIpEe3eHTALM I

6 Marepuanosenenue AynuTopus Uil CaMOCTOSATENILHON padoThl 00ydaromumxcs,
nMeeTcsl monkioderne kK cetu "MHTepHer" m mocTtym B
JJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CpPEdy:
JOCKa KJIacCHYeckas, KOMIBIOTEp C IOCTYIOM K CeTH
"Nurepuer” (16 mr.), mpoekrop (1 mrt.), sxpan (1 mr.),
pabouee MecTo npenoasarens, ctou (16 mr.), cryin (32 mwr.)
T10:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycHoe I1O Dr.Web, MS Teams, Visual
Studio

35 MarepuasnoBeneHue JlaGoparopusi JocKka Kiaccudeckas, KOMIIBIOTEp ¢
noctymnoM k cetu "Huteprer” (1 mrT.), mpoektop (1 mr),
skpaH (1 mr), pabouee mecto mpemnojgaBaTens, croa (10
mr.), ctyn (20 mrr.) IIO:Windows 7 Professional,
Microsoft Office 2007, antusupycuoe 110 Dr.Web, MS
Teams, Visual Studio, KOMIUIEKT TeMaTHYECKUX
mpe3eHTarmii  OOopymoBaHWe: MeTayutorpadudecKuii
MHUKpocKkomn ¢ ImdpoBoii kamepoii, 40-1600 kp. ysen.,
[InudosansHONONMpPOBaTbHAs yCTaHOBKa ¢ Habopom
ndoBanbHON OyMaru U TKaHel ¢ CycreH3MsAMH Pa3HOU
JMCTIEPCHOCTH u JTyOpUKaHT , yCTaHOBKa
JJIEKTPOJIMTUYECKON IIOJIMPOBKY, IpEcC Il Tropsdyei
3aMBKU HUTHGOB, HAOOp 00pa3loOB C MHUKPO U Makpo
cTpykTypoit Habop y4eOHO-METONNIECKUX MaTepHAalOB:
- KOMIBIOTEpHAs oOyuarommasics nporpaMMa
«marepuaioBeficHne» 13 paboYnx MECT; - HIEKTPOHHbIE
mIakaTel Mo Kypcey «MarepuanoBeaenne»(110) na CD
Kommekc o6opynoBanus ycraHoBka OM/I-3

8. METOAUYECKHUE YKA3ZAHUA 1)1 OBYYAIOIIUXCA

IIpoBeneHue JISKIMIA U TPAKTUUECKUX 3aHATHH OCYIIECTBISACTCS B ay JUTOPHSIX, 00CCIICUCHHBIX MYJIbTHMEINIHBIM 000pYIOBaHUEM,
C BO3MOXKHOCTBIO TT0Ka3a IPEe3eHTaLUH.

IIpoBenenue 1a00PaTOPHBIX PadOT OCYLIECTBISIETCS B CIICIAAIN3NPOBAHHON Ta00paTOPHH, TIPH MPOBEACHHUHU 3aHATHH IPYIIIHI
pa30uBaOTCs Ha HOATPYIIIEL.

IIpoBeneHue ayIMTOPHBIX 3aHATHI MPEAyCMaTPHBAET UCIONB30BaHIE B yUeOHOM Kypce aKTUBHBIX H HHTEPAKTUBHBIX TEXHOJIOTHHA:
MPOBEACHUE JIEKINH C HCTIOJIb30BaHUEM MHTEPAKTUBHBIX M MyJIbTUMEIUHHBIX TEXHOIOI Uil (mpe3enTarys B popmare MS
PowerPoint); ucrionb30BaHue pU MPOBEICHUH 3aHITHI aKTHBHBIX (HOPM 00y UCHHSL.

Jucnuruinaa TpedyeT 3HaYUTeNbHOr0 00beMa caMOCTOSTENIbHOM paboThl. OTAeNbHEIE Y4eOHBIE BOIPOCH! BEIHOCATCS HA
CaMOCTOSITEIbHYIO IPOPAOOTKY U KOHTPOJIUPYIOTCS TIOCPEACTBOM TeKylIeH arrectaiuy. KauecTBeHHOE OCBOEGHHE AUCIUITIIMHbL
BO3MOXHO TOJILKO MPH CHCTEMATHYECKOW CaMOCTOSITEIIbHOM paboTe, YTO MOICPIKUBACTCS CUCTEMOM TEKyIIEeH U pyOeKHON
aTTeCTalllH.




