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Pasnen 1. OBIIAAA XAPAKTEPUCTUKA MOAVJISA «MATEPUAJIOBEJIEHUE U
TEXHOJIOTUSI METAJLJIOB»

1.1. AHHOTAIUA COAEePKAHUA MOILYJIs

Monyns M.1.13. «maTepHaoBeIeHHE W TEXHOIOTHS METAUIOBY BKJIIOYEH B OOIIyIO YacTh b.1
ydebHoro mmana. Cocrout wm3 Tpex mucnuiumH: «Marepranosenenue»  (1.13.1),
«Metannosenenue» (1.13.2.), «Tepmudeckas obpaboTka MeTaios u ciuiasosy (1.13.3.)

CtpykTypa H 00beM MOy ISt

Odbem AnCUHNINH @®opma HTOroBOii
Ne T ———— MOIYyJisl H BCEro NpPOMEKYTOYHOH aTTecTalHH
n/n P ¥ Moaynsi B 3a4€THBIX | [o AHMCHMNJIHHAM MOJYJS H B
€IHHHIAX H Yyacax HeJIOM 10 MOAYJIH
1. MartepuanoBenenue 3/108 3a4yer
2. MerannoseneHue 3/108 9K3aMeH
3 Tepmuueckast o6paborka 3/108 3a4eT
: METAJIJIOB U CILJIABOB
/324 HE IIPEeIyCMOTPEHO
HUTOI'O o moxymro: o3 PEIyCMOTP

1.2. Ilociie1oBaTEILHOCTE OCBOCHHSI MOAYJI B 06pa3oBaTeIbHOi IporpaMme

IIpepexBH3HTELI MOy 15 CnenmanpHble pasaensl Hay9HO-()yHIaMEeHTHBIX
OCHOB IIPO()ECCHOHATBHOH JESITEIbHOCTH

ITocTpeKBH3UTBLI H KOPPEKBHU3HTHI OcHOBBI 001EHHKEHEPHBIX 3HAHUH

MOYJIst

1.4. Pacnpenenenune KOMIETEHIHH 10 THCHUIIAHAM MOAYJS, IJIAHHPYEMbIe Pe3yIbTATHI
00y4eHHs (MHAHKATOPbI) 10 MOAYJIIO

Wsyuenne muCIUIIMH MOXYNs NpelaycMarpuBaeT (OpMHpOBaHWE KOMIIETEHIHH IOCPEICTBOM
MIOCTIEZIOBATEILHOIO OCBOEHHS pE3YNbTaTOB OOy4eHHs Ha ONpPENEJEHHOM YPOBHE CIIOXHOCTH
COZIEPKAHHUS.

Pesynbrarel 00y4eHHs 10 AUCHMILUIMHE — 3TO KOHKPETHBIC 3HAHMS, YMEHHS, ONBIT M IpyrHe
pe3yneTartkl (COlepXKaTe/IbHBIE KOMIIOHEHTH! KOMIIeTEHIIHH), KOTOPHIX IUIaHHpyeTcs NOCTHYh Ha
JTane H3Y4YEHHs TUCHMIUIMHBI MOIYIS M KOTOpBIE JODKHBEI OyayT NpPOAEMOHCTPHUPOBAHBI
o0y4aroIMMHCS M OLEHEHBl IIperojaBaTelieM [0 HWHIMKaTOpaM/H3MepseMbIM KpPHTEPHSM,
BKJIIOYECHHBIM B (OPMYIIUPOBKY PE3YJIbTAaTOB O0YUEHHSI.

WupukaTop — 3TO mpu3HaK / CHrHai/ MapKep, KOTOPBIH IOKa3blBaeT, Ha KakOM YPOBHE
obyuaromuiicss JOIKEH OCBOMTE Pe3yNbTaThl 00y4YeHHS H HX NpeAbsSBICHHE NOJKHO NOATBEPIUTE
(hakT 0cBOEHHS IPEIMETHOTO COEPKAHUS JAHHOM NUCLIMILIAHBL

HHauKkaTopsl y4MTBIBAIOTCS IpPH BHIOOPE M COCTaBICHMM 3alaHuii KOHTPOJBHO-OLEHOYHBIX
MEPOTPHATHI (OLIEHOYHBIX CPEJICTB) TeKYILeit U IPOMEKYTOYHOM aTTECTALIUH.



Ilepeuenn

Kon m HaumeHoBanue

Ilnanupyemble pe3yabTaThl 00y4eHHs

AHUCIHILITHH
KOMIIeTeHIHH (MHIMKATOPbI)
MOYJIs
1 2 3
MarepuanoseeH 3uarhb:
ne PO13Hare npuMeps! OCHOBHBIX

OIIK-1. Cnocoben
(OpMYITHPOBATE M peLIaTh
3a/la4d, OTHOCALIMECS K
npodeccHOHATBHOIM
JeSITeIbHOCTH, IPUMEHSSA
¢byHIaMeHTabHBIE 3HAHUS
OCHOBHBIX
3aKOHOMEPHOCTEH
Pa3BUTHS IIPUPOLEI,
yeJloBeKa M o0lecTra

3aKOHOMEPHOCTEH pa3BUTHUS IPHPOIEI,
4esloBeKa 1 ob1ecTsa

Y™mern:

PO1 ymeTh HCONB30BaTh NOHSATHHHEIH
anmnapar i TEpMHHOJIOTHIO OCHOBHBIX
3aKOHOMEPHOCTEH pa3BUTHS IPUPOIBL,
yenoBeka H 00IecTBa Npu GopMyTHPOBAHUH K
pelIeHHH 3a1a4 po(eCCUOHANTBHON
JESTETbHOCTH.

Baaners:

PO1 paboras B xoMaHe, GOpMyIHPOBATh H
pemaTh 3a1a49M B paMKax IIOCTaBICHHOTO
3aJaHud, OTHOCAIHECS K 001acTH
npoeCCHOHATBHOH NS TENbHOCTH.

OIIK-3. Criocoben
TIPOBOMTE HCCIIE0BAHUS
U M3BICKaHUS JIS
pelIeHHs] TPHKIIaTHBIX
HH)XEHEPHBIX 33124
OTHOCSIIMXCS K
npohecCHOHATBHOH
IeSTeTbHOCTH, BKJIFOYast
IIPOBEICHHE HU3MEPEHHIH,
IUTaHHPOBaHHE H
IOCTAHOBKY
3KCIIEPHMEHTOB,
HHTEPIIPETAIHIO

3HaTh:

PO 1 3HaTh OCHOBHBIE IPHEMBI H METO/IBI
NPOBEICHUS UCCIIEIOBAaHUH U U3BICKAHUH,
KOTOpBIE MOTYT OBITh MCIIOJIB30BAHBI JIS
pelneH s TIOCTABJICHHBIX IPUKJIAIHBIX 33134,
OTHOCSIIMXCA K PO ecCHOHATBHOM
JIeITEeTLHOCTH.

Ymern:

PO1 ymets 060cHOBATE BEIOOp IIPHEMOB,
METOJIOB ¥ COOTBETCTBYIONIEH annapaTypsl 4715
MIPOBEICHUS UCCIIEIOBAaHUH 1 H3BICKAHUH,
KOTOPBIE MO3BOJIAT PEIIUTh NOCTABIEHHEIE
NPUKIAHBIE 33/1a4d, OTHOCSIIHECS K
npodeccHoHATBEHOM eI TEeNEHOCTH.
Baaners:

PO1 BnaneTs MeTOZaMH IOATOTOBKH H
NIPOBEIEHHS IKCIIEPUMEHTAJIbHBIE H3MEPEHHS,
HCCJICJIOBAHUS U U3BICKAHUS ISl PelIeHUs
MOCTaBJICHHBIX NPUKJIaJIHBIX 33124,
OTHOCSIIHXCA K PO eCCHOHATEHON
JEATEILHOCTH.

[IK-1. [IpumensTs
€CTECTBEHHOHAYYHbIE U

3nars:
PO1 3HaTh OCHOBHBIE TEH/ICHIIMH PA3BUTHS




0011e HHKEHEPHBIE
3HAHMS, METOIbI
MaTeMaTHYeCKOro aHAIH3a
¥ MOJIETHPOBAHHS B
npodecCHOHAIBHOR
JeATENBHOCTH

METALTYPIUH M MaTepHalOBEICHHUS, a TaKXKe
(GH3MYECKYI0 CYIIHOCTD SBICHHH,
IPOHMCXOAANIMX B MaTepHanax

Ymern:

PO1 yMeTh HCIONB30BaTh MOJIYUCHHBIC 3HAHUS
JUIS IPaBHJILHOTO BEIOOpa MaTepHalia |
BBIOMpATh MaTepHaIbl A7 331aHHBIX YCIOBHH
3KCILTyaTaliH

Baapers:

PO1 ucnons30BaTh NOTy4eHHBIE 3HAHUS IS
IpaBUILHOTO BEIOOpa MaTepHana u BEIOUpaTh
MaTepHaibl IS 3aJaHHbBIX YCIOBHI
SKCILTyaTal[iH

MeTtannoBeneHue

OIIK-1. Ciocoben
(GopMynHpOBaTh U permark
3a/a4H, OTHOCSIIHECS K
npodheCcCHOHATBHOM
JEeATENbHOCTH, IPHMEHSS
byHIaMeHTaIbHbIE 3HAHHS
OCHOBHEIX
3aKOHOMEpPHOCTEH
Pa3BUTHUS IPHPOJIEI,
YyeJI0BeKa H 00IIecTBa

3uare:

PO13HaTh npuMEpPHI OCHOBHBIX
3aKOHOMEPHOCTEH pa3BUTHS IIPUPOIBI,
yeJoBeKa ¥ ofmecTBa

YMmern:

PO1 ymeTh HCIONIB30BaTh NOHATHHHBIN
anmapaT ¥ TepMHHOJIOTHIO OCHOBHBIX
3aKOHOMEPHOCTEH pa3BHTHS IIPUPOIBI,
yesoBeKa 1 o01ecTBa npu GOpMyJIHpPOBaHHH U
peleHnn 3a1a4 npodeccHoHaIbHOM
JIeSITETTbHOCTH.

Baanern:

PO1 paboras B komane, GopMyIHpOBaTh U
pemars 33124y B paMKax IMOCTaBJIEHHOTO
3a7aHus, OTHOCAIHEeCS K 001acTu
npodecCHOHAIBHOM NeITebHOCTH.

OIIK-3. Cnocoben
IIPOBOIMTE HUCCIIEIOBAHHS
¥ M3BICKaHUA OJIS
pelIeH s IIPUKIIAHBIX
HHIKEHEPHBIX 3a71a4
OTHOCSIIHXCA K
npoeccuoHaNbHOM
IEeATEIbHOCTH, BKIIOYas
MPOBEICHUE U3MEPEHHH,
IJIAaHHPOBAHHUE H
NOCTaHOBKY
9KCIIEPHMEHTOB,
HMHTEPIPETALHUIO

3narh:

PO 1 3HaTh OCHOBHEIE TPHEMBI H METOIBI
NpOBeIeH s HCCIeJOBAaHUN 1 U3bICKAHHI,
KOTOpBIE MOTYT OBITh HCIIOJIb30BaHbI IS
peLlIeHHs TOCTaBIEHHBIX IPHKIAJHbBIX 3a1aY,
OTHOCSIIUXCS K TpodeccroHanbHOi
IIeITeNBHOCTH.

Ymern:

PO1 ymets 06ocHOBaTH BEIOOP IPHEMOB,
METOJIOB M COOTBETCTBYIOLIEH anmnapaTypbl A7
MIPOBEICHHS MCCIEA0BaHUHN U U3bICKaHW,
KOTOPEIC ITIO3BOJIAT PENIHTDL IIOCTaBJICHHBIC
IPUKJIATHEIE 3a]Jaul, OTHOCSIIHECS K
npodecCHOHANBHON AEATEIbHOCTH.
Baaners:




POI1 BnameTs MeTOOAMH ITOATOTOBKH U
IPOBEJCHUS SKCIIEPUMEHTAIBHBIE H3MEPECHHUS,
HCCIIEAOBAHHUSA U U3BICKaHHA IJIS PEIIECHHUA
NIOCTaBIICHHBIX IPHUKJIAIHBIX 3a1a4,
OTHOCSAIIHXCH K MPOdeCCHOHATBHOM
JIeTEeIbHOCTH.

[IK-1. ITpumeHATH
€CTeCTBEeHHOHAYYHBIE U
o011e HHKeHEepHEIe
3HAHUS, METOIBI
MaTeMaTH4eCKOTO aHaIHu3a
U MOJICITAPOBAHHUS B
npodecCuOHaATBHOM
NesITeNIbHOCTH

3nare:

PO2 3HaTH OCHOBBI JOPMHUPOBAHHUS CTPYKTYPhI
H CBOMCTB METAJJIOB H CILJIABOB IIOCIIE
TEPMHUYECKOT0, XHMUKO-TEPMHUYECKOTO H
TEPMOMEXAaHHYECKOT0 Bo3aeicTBus. ViMeTh
TIPEJCTaBICHNUS O CBA3H MEXIY XUMHYECKHM
COCTaBOM, CTPYKTYpO#, CBOHCTBAaMH METAILIOB
ux gedopManuei U pa3pymeHuem

YMeTh:

PO2 ymeTs HCIONIB30BaTh NOJIy4EHHBIE 3HAHUS
1S GopMHEpOBaHUS CTPYKTYpPhI METaIa €
3aJaHHBIMH CBOMCTBaAMH

Baapers:

PO2 ucnons30BaTh MOIYUYCHHBIC 3HAHUS 1S
(hopMUPOBaHHUS CTPYKTYPBI METAJLIA C
3aJJaHHBEIMH CBOMCTBaMH

Tepmuueckas
obpaboTtka
METAILJIOB
CIIaBOB

OIIK-6. Cnocoben
BBIIOJIHATE HACTPOHKY
TEXHOJOTH4YeCKOIro
obopynoBaHus, 0OLEKTOB
U IPOLECCOB B chepe
cBoell npodeccHoHaTLHOMN
JIeATEeIbHOCTH 110
HMMEIOLIEHCS TEXHUYECKOH
JIOKyMEHTallu{

3HaTh:

PO1 3HaTh IpUHIMIEI 1 OCHOBHEIE ITpaBUIIa U
METO/Ibl HACTPOMKH TEXHOJIOTHYIECKOT0
obopynoBanus, 00bEKTOB ¥ IPOLECCOB B
cepe croeii npodeccruoHaATLHOM
JIEATETEHOCTH [0 MMEIOIIEHCs TEXHUIECKOH
JOKYMEHTAIHH.

YMmeTn:

PO1 yMeTs peryiupoBaTs OCHOBHBIE
napamMeTpsl QYHKIIHOHHPOBAHHUS
TEXHOJIOTHYeCKOro 000pyAoBaHus, 0OBEKTOB U
npolieccoB B chepe cBoeit mpodeccnoHanbHON
JesTEeNLHOCTH B COOTBETCTBUH € HMEIOIIEHCS
TeXHHYECKOH JOKyMeHTaIuei

Bnaapers:

PO1 Bnanets MeTOIaMU OpraHH3aluy
HACTPOMKH TEXHOJIOTHYecKoro obopynoBaHus,
00BEKTOB M MPOIIECCOB B ctepe cBOeH
npodeccHOHaNBHOH AeSTEIBbHOCTH 110
HMEIOIIEeHCs TEXHUUECKOH TOKyMEHTalluH

OIIK-7. Crnocoben
IKCIIIYaTHPOBAaTh

3HaTh:
PO1 3HaTh HayuHBIE OCHOBBI TEXHOJOTHYECKHX




TEXHOJIOTHYECKOE
obopynoBaHue, BBHIIOIHATE
TEXHOJIOTHYECKHE
OlepaLuH,
KOHTpPOJIUPOBATH
KOJTMYECTBEHHBIE H
Ka4ueCTBEHHBIE TIOKA3aTeNIH
NOJIy4aeMo# POIYKITHH,
MOKa3aTe/H SHepro- u
pecypcoadhdeKTHBHOCTH

onepaui

YMmern:

PO1 ymeTs o11eHHBATh C HCIIOIB30BAHHEM
KOJINYECTBEHHBIX MJIM KaUeCTBEHHBIX II0Ka3are
neif COOTBETCTBUE XapaKTEPHCTUK NOIydaeMoi
IIPOIYKIIUH YCTAHOBICHHBIM TEXHUYECKUM
TpeOoBaHHIM H (HUKCHPOBATH OTKIOHEHHUS
Baapers:

PO1 BnaneTs MeTOAaMHU IPOBEAECHHS
JMArHOCTHKY HEIoJIaIoK U OIpeIeuTh
CIIocoOBI pEMOHTA TEXHOJIOIHYECKOTO
obopyaoBaHus.

I1K-11. Ilpumensarts
METO/IbI KOHTPOJIS
KayecTBa
TEXHOJOTHYEeCKHX MallliH
H 000pyIOBaHHS,
IIPOBOAMTH aHAIN3 IPHIHNH
HapylIeHHH HX
paborocnocobHOCTH H
pazpabarsiBaTh
MEPOTIPHATHS IO MX
IpeayNpesKICHHIO

3Hars:

PO1 3HaTH OCHOBHBIE IDYIIIIBI U KJIACCHI
COBPEMEHHBIX MAaTepHAIOB, UX CBOHCTBA H
o0J1acTH IpEMEHeHNs], IPUHINIBI BBIOOpa
Ymern:

PO1 ymets onpenensth GU3MIECKHE H
MeXaHHYEeCKHE CBOMCTBA MAaTepHAJIOB IIPH
Pa3IMYHBIX BUAX HUCIBITAHUH

Baaners:

PO1 BnageTs HaBBIKOM 0000IIEHHS U
IIpeI0OCTABICHHS Pe3yJIbTaTOB
COI[HOJIOTMYECKOTO MCCIIEIOBAaHUS B HAYYHOM
oT4eTe

1.5. ®Popma oby4eHus
Peanusaius MoIyJIs IPEAyCMOTPEHA JUTA 00Y4JalOIUXCs TI0 OYHOM W 0YHO-3a04HOH popmam.




2.2. PABOYAS TIPOTPAMMA JTUCIHUILJIMHBI <MATEPUAJIOBEJAEHUE»

1. 2.2.1. COAEP)KAHUE 1 OCOBEHHOCTH PEAJIM3AIINU JUCIUIIJIUHBI

2.2.2.1. Texnonorun o6y4eHHs, HCIOJIb3yeMble IIPH H3Y4YeHHH JUCHHILTHHBI MOXYJIA

HpH H3YYCHHUH IHCLUIUIMHBI NPHUMEHACTCA TpaauIlHOHHAs (peHPOJIYKTHBHaﬂ) TEXHOJIOTHA

o0yueHHS.

2.2.2.2. [Lnanupyemble pe3ybTaThl 00y4eHHs (HHIHKATOPHI) 10 AHCHHILIHHE

Koa 1 HaumMeHOBaHHe
KOMIIETEHIIHH

ILnannpyemMbie pe3yabTaThl 00y4eHHS (HHAHKATOPbI)

OIIK-1. Crocoben
(dbOopMyITHPOBATE U PEIIATh
3a71a4i, OTHOCSIIHECS K
npodeccuoHaTBHOM
e TeIbHOCTH, IPUMEHSIS
(byHIaMEHTaIbHBIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pPa3BUTHSA IPUPOJIEL, YETOBEKA
H o0ImecTBa

3HaTh:

PO13nare nprMepsl OCHOBHBIX 3aKOHOMEPHOCTEH pa3BUTHSA
MIPHPOBL, YeJIOBEeKa U o0IecTBa

Ymern:

PO1 ymets ucnone3oBath NOHATUHHBIH anapar u
TEPMHHOJIOTHIO OCHOBHBIX 3aKOHOMEPHOCTEH pa3BUTHA
IIPUPO/IbI, YeJI0BEKa U 001ecTBa Ipy (GOPMYTHPOBAHHH U
pelIeHHH 3a/1a4 NPodECCHOHANBHOM NEATENLHOCTH.
Baaners:

POI pabotas B komanie, opMyIHpOBaTh ¥ peIaTh 3a1au B
paMKax [MOCTaBJIEHHOT'0 3aJaHus, OTHOCAIHeCS K obracTu
1poQeCCHOHAIBHOHN IEATENBHOCTH.

OIIK-3. Cnocoben
IIPOBOJIUTE HCCJIEIOBAHUS 1
W3BICKAHUS ISl PEIIeHHS
NPHKJIATHEIX HHKEHEPHBIX
3a/1a4 OTHOCSIIHXCS K
podeCCHOHATBHOM
NeATEIbHOCTH, BKIIHOYas
IIPOBE/IEHAE H3MEPEHHH,
IUTAHUPOBAHKE H ITOCTAHOBKY
IKCIIEPHMEHTOB,
HHTEPIPETAIHIO

3HaTh:

PO 1 3naTe 0CHOBHBIE IPHEMBI M METO/IBI IPOBEICHUS
HCCIIEIOBaHUHN ¥ U3BICKAaHUH, KOTOPBIE MOT'YT OBITh
WCIIOJB30BAHBI /IS pelleH s TOCTARICHHBIX IPHKIATHBIX 3a1a4,
OTHOCSIIIUXCS K IpodhecCHOHANBHON AEATEIbHOCTH.

Ymertn:

PO1 ymeTs o6ocHOBaTEH BEIOOp IPHEMOB, METOJIOB H
COOTBETCTBYIOIIEH anmapaTypsl Ui IPOBEICHH HCCIEI0BaHUH
M U3BICKaHWH, KOTOPHIE MTO3BOJIST PEIIUTh [T0CTABIEHHEIE
IIPUKJIAIHBIE 3a/1a41, OTHOCAIIHECH K NIPodecCHOHaIBHOM
JEeSITeTLHOCTH.

Baaners:

PO1 BnageTs MeTOZaMu MMOATOTOBKH M IIPOBEICHHS
IKCIIEPUMEHTANbHEIE U3MEPEHUS, UCCIeJOBAaHHS U H3BICKaHUSA
IUIsI peIIeHNs] IOCTaBIEHHBIX IPUKIIAAHBIX 33184, OTHOCAIIUXCS
K IpodeCcCHOHANBHOMN 1S TETbHOCTH.




IIK-1. [IpumensTs
€CTeCTBEHHOHAy4YHbIEe U 0011e
HH)XeHEepHEIe 3HAHHUS,
METOIbI MaTEMaTHYECKOTO
aHa M3a ¥ MOJEIMPOBaHUS B
npodeccHoHaNBEHOM
JeSTeTbHOCTH

3HaTE:

PO1 3HaTh OCHOBHBIE TEHIECHIHUH PA3BUTUS METALTYPIUH U
MaTepHaloBeIeHus, a Takke PU3NUECKYIO CYIIHOCTD SBJICHUIA,
NPOUCXOASIIHNX B MaTepHaiax

Ymern:

PO1 ymeTp HCTIONB30BaTh NONYYEHHbIE 3HAHHUS IS
NIpaBHJIBHOTO BBIOOpa MaTepuana U BEIOMPATh MaTepUasl s
3allaHHBIX YCIIOBHI SKCIITyaTaluu

Bnaners:

PO1 ucnonw3oBare nony4eHHbIe 3HAHUS [ IPAaBHIILHOTO
BbIOOpa MaTepHala U BEIOMpaTh MaTepUaIIbl IS 3aJaHHBIX
YCJIOBHH SKCILTyaTaIiK

2.1.1.3. ConepkaHHe QTHCHHILTHHBI

Koxa
pa3aeia,
TEMBI

Paznen, Tema
JHCHHILTHHBI

Coaep:xanne

P1

Kpucrannuyeckoe ctpoeHHe
METAJJIOB H CIUIaBOB

Kpucrannnueckoe CTpoeHWE METallioB MW CIJIaBOB
MeTtawioB. Kpuctanuyeckas peletka M e€ ONMCaHMe.
INonsiTue 06 M30TponMHU M aHWU30TPONHH. OCHOBHBIE THITHI
KPHUCTAUTHYECKHUX PELIETOK B MeTayLlaX. XapaKTepUCTHKH
pelueTky. AJUIOTPONHS WIH NOJMMOp¢HbBIE NIpeBpalleHHs.
Crpoenue peanbHbIX METaJlJIoB. Jedexrsl
KPUCTAUIMYECKOro cTpoeHus. BsaumopaekcTeue nedekron
C TpHMECHBIMH  aroMaMH. DBiMsHHMe  IUIOTHOCTH
IMCIOKaUMHA Ha CBoOMcTBAa. IloBepXHOCTHbIE Je(EKTHI.
CTpoeHue rpaHHll 3epeH.

P2

Kpucrannusanus MeTajuioB U
cniaBoB. JlnarpaMMel
COCTOSIHHE METAJITHYECKHX
CHCTEM

Kpucrannuzauus. OOmue nonoxkenus. ['omoreHHas
KpucTalu3aia. KpuTuueckuit  pasmep  3apozsilia.

CkopocTb KPHCTAJLTH3aLMH. I'eteporeHHas
KPHCTaJIH3aLIHs.

@azbl B crutaBax. IlpaBuno ¢as. Tsepabie pacTBOpBI
BHEJPEHHS. Teepasie pacTBOPSI 3aMeLIeHHs.

VYnopsinoueHHble  TBepAble  pacTBOpbl.  XHMHYECKHE
COeTHHEeHHS.

Kpucrannusaums cnnapoB. JluarpaMMbl  COCTOSIHHMSA.
Ilparuno otpeskoe. JlMarpamma COCTOSHHMA CHCTEMBI C
HEOTPaHWYeHHOH  pacTBOPMMOCTBIO  KOMIIOHEHTOB B
TBEPAOM  COCTOSIHHH. JluarpaMMa  COCTOSHMSA
KOMIIOHEHTOB CHCTEMBI HEpacTBOPHUMBIX JPYT B IpYre ¢
ofpazoBaHHeM  3BTEKTHMKHM. JlHarpamMma  COCTOSHHSA
CHCTEMBI C OPAHHYEHHOH PaCTBOPUMOCTBIO KOMIIOHEHTOB
B TBEPIOM COCTOSHHH. J[HarpaMMa COCTOSHMS CHCTEMEI C
MepeMEeHHOH PacTBOPUMOCTBIO KOMMOHEHTOB B TBEPAOM
COCTOSHMH.  JlMarpaMMa  COCTOSHHMS ~ CHMCTEMBI  C
nepeTeKTHYeCKuM mpeBpaiieHreM. H3menenne asosoro
cocTaBa MeTajla B pe3ynbTate  MoauMopdusMma
KOMIIOHEHTOB (BTOpPH4YHAs KpHcTamnusauus). Juarpamma
COCTOSIHHS M CBOMCTBa MeTaula. TpoHHble IHarpaMMBl.
Iuarpamma skene3o-ueMeHTHT. KomnoHeHTel u  (asbl.
TlepurextHueckoe H 3BTEKTOMIHOE IpeBpallleHue.
Crpykrypa ctanu. KputHyeckue TOUKH »ejle3a U CTalH.
Juarpamma JKeNne30-rpadur. DBTEKTHUYECKOE




npeppaineHue. [IpeBpaineHns B YyryHax Mpy OXJaKACHHH.
MHUKpOCTPYKTYpa YyTyHOB.

@uznueckas npupoaa AedopMalMH MeTalIoB. Ynpyras
Jedopmauns MertaioB. Ilnactuueckas —nmedopmauus
METaIJIoB

JIMcOoKalMOHHBIH MEXaHHW3M TIacTH4YecKoH aedopMaLyu.
Paspyienue Metanios.

MexaHuyeckue CBOiicTBa, orpezesseMble npH
CTaTHYECKMX Harpy3kaX. VcnblTaHus Ha pacTsbKeHHe.
Juarpamma pacrsokeHus. MexaHMYeckue CBOMCTBA U
crocobsl onpeneneHus HX KOJIM4ECTBEHHBIX
XapakTepucTHk. McnbiTanus Ha TBepaocTb. CrocoObl
oueHkH Bs3kocTH. OueHKa BA3KOCTH MO BHIY H3J0Ma.
HcnbiTanus Ha BbIHOCIMBOCTE. McnbiTanus Ha W3rub ¢
BpalleHueM. OKCIUTyaTallMOHHbIE, TEXHOIOTHYECKHE U
CTOMMOCTHBIE CBO¥HCTBa MatepuanoB. KoHcTpykiMoHHas
NPOYHOCTh MaTepHanos. HanexHOCTb U JONTOBEYHOCTh
Ocobennocty nedopManiy MNOMMKPUCTA/UIMYECKUX TeJl.
BnusHue mnnacTHueckoil nedopMaldM Ha CTPYKTYpY H
ceoiictBa Mertamna. Haknen. BnusHue Harpera Ha
CTPYKTYpPY M CcBoOiicTBa JAedOpPMUpPOBAHHOTO MeTaja.
Bo3BpaT H pekpHcTaIM3aLms

Knaccudukauus npumeceit. Cepa, gocdop, azot, Bonopox,
KHCJIOPOZ: MCTOYHHKH TIOCTYIUJIEHMS TpHMecel B CTalb,
IOOMYCTHMEBIE  KOHLUEHTpalMH, XWMHYECKHe PpeakLHH,
BIIMSHHME Ha CBOMcTBa cranell M 4dyryHoB. CrelHanbHble
npumecH. Jlerupyromue snementel. Kapbunoobpazytouue
IlpumMecn w  jerupyromde | ¥ HekapbupooOpasyromue — 31€MeHTH.  Brusgnue
P4 3JIEMEHTHI B CTAJIAX. JIETUPYIOIIHX 3/JEMEHTOB Ha KpPHUTHYeCKHe TOYKM. Y-
CTabMIM3aTOpHI, 0.-CTabMIIM3aTOPHI. Kpurnueckue
KOHLIEHTpAllMH 3JIEMEHTOB, [eHCTBHE Ha CTPYKTYpy H
CBOMCTBA CTaNM M YYyryHa, TpHMEpbl JIETHPOBAHHS
JaHHLIMH 3JIeMeHTaMH. BiMsgHUe Nerupylolux 31eMeHTOB
Ha KpPWUTHYECKME KOHLEHTPALMM W KPUTHYECKHE TOYKH
JHarpaMMBl JKeNe30-LeMEeHTHT.

Knaccudukauua craneii. MapkupoBka cTajgei pa3jiuiHOro
kiacca B Poccuu. Ilpumepbl MapkUpOBKM  craneif
XKeneso M ero  crabl. | pa3nmMYHBIX KJaccoB. OcoGEHHOCTH MapKHpPOBKH CTaje B
Knaccudukauusa u mapkuposka | cranpaprax CIIA. OcoGeHHOCTH MapKHpPOBKH cTaneil B
cTanei ¥ YyTryHOB. craHmaprax ['epmaHuu. MapkupoBka 4wyryHoB. Cocras
CTPYKTYpa M CBOMCTBAa OCHOBHBIX KI4aCCOB CTajled H
yyryHoB. Tepmuueckas oOpaboTka U e€ BUIbI, KaK Crocod
JOCTHXKEHHs 3a1aHHBIX DKCIUTYaTallMOHHbBIX CBOMCTB.
L{BeTHEIE MeTaNB (MeAb ATFOMHHHH THTaH HUKENb U Ip) U
Po6 Cnnaebl UBETHBIX MeTallNOB | UX  cnjaBbl. Cocta, (a3oBble M CTPYKTYPHBIE
COCTABJISIOIINE CIUIABOB, CBOHCTBA H TepMoOpaboTKa.
Crtpoenne MartepuaioB M 001acTH  HCMOJb30BAHHA.
Cnoco6bl noTyyeHHs H CBOMCTBA MOPOIIKOBBIX CIJIABOB Ha
OCHOBe JKele3a, MeAW W amoMuHua. IlnacTmaccel u
pesuHbl. Ctpoenue. CsolicTBa.

Mexanuyeckue CBOJCTBa
MEeTAaIOB H CIUIaBOB.
P3 Harpy3ku, HanpskeHus H
nedopmarmu.

P5

[Mopoukosele,
P7 KOMITO3HLIHOHHBIE H
HeMETaNIM4YeCKHe MaTepHanbl

2.1.1.4. 5I3pIK peaM3alHH NPOrpaMMel
[TporpaMma TUCHMIUTMHEI pealn3yeTcsl Ha rocyIapcTBeHHOM s3bike Poccuiickoii Meneparuy.

2.1.2. YYEBHO-METOJUYECKOE HW HWH®OPMAIIMOHHOE OBECIIEYEHHE

10



TACIIUTLIAHEI

JJIeKTpOHHBIE pecypchbl (M3TaHHUS)

1. Bapas, B. P. Haznauenue u BEIOOp MeTaJLTHUECKUX MaTepHaloB : yueOHoe nocodue / B. P. Bapas,
M. A. Owmnmnos, M. A. I'epsaceeB ; mox penaxkumeit B. B. bepezosckas. — ExarepunOypr :
Vpansckuit penepanbusii yausepcurer, 95C ACB, 2016. — 192 ¢. — ISBN 978-5-7996-1710-3.
— Texer : snexTpoHHSI // OnekTpoHHO-0u6MMOTeuHad cucteMa IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65952.html (mara obpamenus: 24.03.2021). — Pexum pmoctyma: mmis
aBTOPHU3HP. [10JIb30BaTENEH

2. KpuBonocoga, E. A. IIpuMenenre Teopuu (pakTajioB B MeTaJUIoBeleHHH : MoHorpadus / E. A.
Kpusonocosa. — Caukr-IlerepOypr : Jlawb, 2020. — 96 c. — ISBN 978-5-8114-4373-4. —
Texcr: onextponHbii// Jlaweb @ 3nekTpoHHO-OMOmuoreunas  cucrema. —  URL:

https://e.lanbook.com/book/

3. Bypaykosckmii B. I'. Mexanuueckue CBOCTBA METAIOB U MOJENIM paspylueHus :@ ydeGHoe
nocobue — ExarepunOypr : U3natensctBo Ypansckoro yHuBepcurera, 2020. — 364 ¢. — ISBN
978-5-7996-3136-9. — http://hdl.handle.net/10995/94000

4. BepesoBckas B. B. Koppo3nOHHO-CTOHKHME CTald M CIIaBel @ ydeOHOe mocobue —
Exarepun0ypr : M3natenscTBo Ypansckoro yHusepeuteta, 2019. — 244 ¢. — ISBN 978-5-7996-
2684-6. http://hdl.handle.net/10995/75926

IleuaTHble H3NAHHA
1. A. II. I'ynsteB. MerayutoBeenue : ygeOuuk s By3oB / A. I I'ynses, A. A. I'ynses. - 7-¢
u3., nepepab. u mom. - Mocksa : Anbsac, 2011. - 644 ¢

Ilpodeccronanbubie 6a3b1 JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHEIE H OHCKOBBIE CHCTEMBI
1. http:/lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
3. https://biblioclub.ru/ _

4. http://www.iprbookshop.ru/586.html
5. \\nuk-140-017\3anaaus\Kabenpa MT

Marepuaisi 1us jayg ¢ OB3

Becr komTenTr JBC mpencrasieH B Buge (aitioB coeruansHOoro (Qopmara JUid
BOCIIPOM3BENCHHS CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJIE, IPUTOAHOM T MPOYTEHHSA C
HCIIOJIF30BaHHEM 3KPAHHOM JIYIIBl M HACTPOMKOM KOHTPAaCTHOCTH.

2.1.3. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILJINHBI

CBeneHHss 00 OCHANIEHHOCTH MNMCHMIUIMHBI CHENHAJH3MPOBAHHBIM H JabOpaTOPHBIM
06opyI0BAHHEM H IPOTPAMMHBIM obecnedyeHHeM

Ne Bup 3anaTuit HammenoBanue | OCHaIEHHOCTD CIEMHAIBHBIX ITepeuens
o\t CIEIHANBHBIX | MIOMEIIEHHH M IOMEIIEeHMH IS NIpOrpaMMHOT0
MIOMEIIEHUH H CaMOCTOSITENIbHO paboThl obecrneyeHus.
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TIOMEIIeHHH 1St PexBU3UTEHI
CaMOCTOSTENBEHO IO TBE P IAIOIIETO
H paboTsI JIOKyMEHTa
Jlexiu Yyebnas Meb6ens ayuTopHast ¢ | -OnepanmoHHas
ayJMTOpHUs U1 | KOITHYecTBOM paboumx MecT B | cucrema  Windows,
TIPOBEICHHSA COOTBETCTBHH C KOJHYECTBOM | O(HCHBIH naKker
JEeKIHOHHBIX cryneHroB, pabouee mecto | Microsoft Office
3aHATHH IpernoaaBarens, nocka | JloroBop Ne 43-
ayIuTOpHas. 12/1712-2019 ot
Kommsrotepras Texuwmka: | 18.11.2019;
KOMILIEKT npoekuuoHHoro | -IInardopma
obopyioBaHHs: Microsoft Teams (B
HOYTOYK/KOMIIBIOTED, coctaBe Microsoft
IIPOEKTOP, npoeknuonusni | Office-365) Jlorosop
3KpaH/aocKa. Ne 43-12/1712-2019
ot 18.11.2019;
- Cucrema
yIpaBleHUs! Y4eOHBI
M KOHTEHTOM H
obyuennem LCMS
Moodle
Cobonno
pacnpocTpaHseMoe
IIO ¢ OTKPBITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
JlaGopaTtopHBIe Yyebuas Me6Gens ayIuTOpHas ¢ | -OnepaironHas
paboTh! ayMTOpHsS U | KOJIWYECTBOM paboumx MecT B | cucTeMa Windows,
IPOBEEHHUS COOTBETCTBHM C KOJHYECTBOM | OducCHBIH naKeT
nabopaTopHBIX | cTymeHToB, pabodee Mecto | Microsoft Office
pabot IpenoaaBares, mocka | Jloroeop No 43-
ayJIMTOpHAas. 12/1712-2019 ot
KomnbrotepHas rexuuka: | 18.11.2019;
KOMILJIEKT npoexionHoro | -Ilnardopma
ofopyaoBaHHs: Microsoft Teams (B
HOYTOYK/KOMIIBIOTED, cocraBe Microsoft
IPOEKTOP, npoekimonnsii | Office-365) Jlorosop
9KpaH/mocKa. Verpoiictea, | Ne 43-12/1712-2019
MOJKIIIOYEHHEIE K CETH or 18.11.2019;
Wureprer, JIOCTYTI B | - Cuctema
3JIEKTPOHHYIO yIpaBieHHs Y9eOHBI
uHGbOpPMaIMOHHO- M KOHTEHTOM H

obpazoBarensHyto cpeny HTHU
(bumuan) VYpdVY, KOMIIEKT
JULIEH3HOHHOTO
nporpaMMHoro obecnedeHus

obyuennem LCMS
Moodle
Crobonno
pacmpocTpaHseMoe
[I0 ¢ OTKpHITEIM
KOJIOM: GNU
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GENERAL PUBLIC
LICENSE;

-JloroBop Ha
IpeIoCTaBIeHHE
IOCTOSIHHOTO
IocTyma K  CeTH
Wutepner oT
30.12.2019 Ne
800037
CamocrosrensHas | [Tomernenus Mebens ayIuTOpHas ¢ | Jorosop Ne 43-
paboTa cTyIeHTOB | A7 KonuuecTBOM paboumx mect B | 12/1712-2019 ot
CaMOCTOSTENIFHO | COOTBETCTBHH ¢ KonmuectBoM | 18.11.2019;
it paboTHI CTyIeHTOB, pabouee Mecto | -IInardopma
oOyyaromuxcs IpernoiaBaTers, nocka | Microsoft Teams (B
ayIMTOpHAas. cocrase Microsoft
Kommerotepras texuuka: | Office-365) Jlorosop
KOMILIEKT npoekiuonHoro | Ne 43-12/1712-2019
o0opynoBaHus: ot 18.11.2019;
HOYTOYK/KOMITBIOTED, - Cucrema
IIPOEKTOP, IPOEKIIMOHHBIH | ynpaBleHus y4eOHEI
3KpaH/IocKa. YerpoiicTBa, | M KOHTEHTOM H
MOIKITIOUEHHBIE K CETH obyuyennem LCMS
HnTteprer, JIOCTYII B | Moodle
IEKTPOHHYIO CgoboaHO
UH(pOpMAITMOHHO- pacmpocTpaHseMoe
obpazoparensuyto cpeny HTHU | [IO ¢ OTKpHITEIM
(pumman) VYp®@Y, KOMIUIEKT | KOAOM: GNU
JTUIIEH3HOHHOTO GENERAL PUBLIC
MPOrpaMMHOTO obecneyeHus LICENSE;
-Jlorosop Ha
IpeoCcTaBICHHE
HOCTOSHHOT'O
JOCTYIA K CeTH
HnTepner ot
30.12.2019 Ne
800037
Texymmuii VuebHas Mebens ayIuTOpHas ¢ | Jorosop Ne 43-
KOHTPOIb ¥ ayJIUTOpHS U | KOJIMYeCTBOM pabounx Mect B | 12/1712-2019 ot
IIPOMEKYyTOYHAas TEKYIIero coOoTBeTCTBHH ¢ KommyecTBoM | 18.11.2019;
aTTecTalus KOHTpOJA ! CTymeHToB, pabouee Mecto | -IlnaThopma
IIPOMEKYTOYHO | IIpernojaBare’is, nocka | Microsoft Teams (B
it arTecTaMy | ayquTOpHAS. cocraBe Microsoft
KomneioTepras texnuka: | Office-365) Ilorosop
KOMILIEKT npoeximonsoro | Ne 43-12/1712-2019
o0opy10BaHHUA: or 18.11.2019;
HOYTOYK/KOMITBIOTED, - Cucrema
IPOEKTOD, IIPOEKIIMOHHBIH | yIpaBleHUs yUeOHBI
3KpaH/JIocKa. VerpoiicTBa, | M KOHTEHTOM H
MOJK/TIOUEHHEIE K CeTH obyuenuem LCMS
WnTeprer, ZOCTYTI B | Moodle
3EKTPOHHYIO CrobonHo
uH(pOpMaIHOHHO- pacIpocTpaHseMoe
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10 ¢
KOZIOM:

obpasoBarenbHylo cpeny HTU
(punuan) VYpdV, xommiexT
JHMLIEH3HOHHOTO

IIPOrPaMMHOT0 obecrnieueHus LICENSE;

-JloroBop Ha

IIOCTOSTHHOTO
JOCTYIa K CeTH
HntepHet ot
30.12.2019 Ne
800037

IIpeaoCTaBJICHHE

OTKPHITHIM
GNU
GENERAL PUBLIC

3.3. PABOYAS ITPOI'PAMMA JUCHUITIJIMHBI «<METAJIJIOBEJIEHUE)

32.3.1. COJEPYKAHHIE U OCOBEHHOCTH PEAJIM3ALIAH JACIIUTIIAHBI

3.3.3.1. Texnosioruu o0y4eHusi, HCNOIb3yeMble NPH H3Y4YeHHH TUCHHILTHHBI MOLYIs

IIpy wu3y4eHHHM NMCUMIUIMHBI NPUMEHSETCS TPaJMIMOHHAA (PENpPOJYKTHBHAS) TEXHOJOTHA

oby4eHus.

3.3.3.2. Illnanupyemsle

e3yJbTaThl 00y4YeHHsl (HHANKATOPHI) N0 THCHHILIHHE

Kox u HauMeHOBaHHE
KOMIIETEHLHH

IlnanupyemMbie pe3yabTaThl 00y4eHH A (HHAHKATOPLI)

OIIK-1. Cnocoben
(hopMynIHpOBaTh U perarhb
3a7]a4, OTHOCAIIHECS K
npodeccHOHaTBHOH
eI TENbHOCTH, IPUMEHSA
(yHIamMeHTanbHbIe 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pazBUTHSI IPUPOJEL, YETIOBEKA
u obmecTBa

3naTs:

PO13HaTh IpUMephl OCHOBHBIX 3aKOHOMEPHOCTEH pa3sBHTHS
IPHPOILL, YelI0oBeKa H o0IecTBa

Ymerh:

PO1 ymeTh HCIONB30BaTh NOHATHHHEIN annapar v
TEPMHHOJIOTHIO OCHOBHBIX 3aKOHOMEPHOCTEH pa3BHTHA
NPHPOJIBL, YeIoBeKa U obmmecTBa IpH GOopMyITHPOBAHUH U
peLIeHHH 3a/1a4 NPO(deCCHOHATBHOHN JIeATeIbHOCTH.
Baaners:

PO1 pabotas B koMaHze, GopMyIupoBaTe U pellaTh 3a1a44 B
pamKax IOCTaBJEHHOTO 3aaHus, OTHOCAIIHeCs K 00/1acTH
npodeccHOHaNbHOH NeSTeTbHOCTH.

OIIK-3. CniocobeH
[IPOBOIUTH UCCIIEIOBAHUS H
W3BICKaHHUSA 715 pEIICHUs
[IPHKJIATHBIX HHXEHEPHBIX
3a71a4 OTHOCSIIHXCS K
npodeccHOHATBHOM
NEeSTETBHOCTH, BKIIIOYas
IIpOBe/IeHHEe U3MEPEHUH,
IUTAHUPOBAHHUE U IIOCTAHOBKY
9KCIIEPHMEHTOB,

3nare:
PO 1 3HaTE OCHOBHBIE NPHEMBI K METO/IEI IIPOBEICHHS
UCCIIeN0BaHUN U U3BICKaHMI, KOTOPBIE MOTYT OBITh

HCIIOJIB30BaHEI AJIs PEIICHHS MOCTABJICHHBIX IPUKIIATHBIX 3a1a9,

OTHOCSIUXCS K NPOodecCHOHANBHOH NeATeIbHOCTH.
YMmers:
PO1 ymeTs 060cHOBaTEL BEIOOD IPHEMOB, METOJIOB H

COOTBCTCTBYIOI.HEﬁ anmnaparypsl ojsd IIPpOBEACHHA HCCIEI0BaHU N

M M3BICKaHHH, KOTOPEIE NTO3BOJAT PEIINTH IOCTaBIEHHbIE
NPHKJIHBIE 3a/1a4H, OTHOCAIIHECS K IpodeccHOHaTbHOM
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HHTepIIpeTaIHIO NesITeTbHOCTH.

Baaners:

PO1 Bnaners MeTO1aM# MOATOTOBKH M IIPOBEICHUS
3KCTIEpPUMEHTAIBHEIE H3MEPEHHS, HCCIIeJIOBAHUSA U U3BICKaHUS
JUIsl PEIIEHHs] IOCTARIEHHBIX IPUKIIAIHBIX 337124, OTHOCSIIUXCS
K IIpO(eCCHOHATBHOM eATENBHOCTH.

3uarn:

ITK-1. IIpumensiTh TEPMHYECKOT0 ¥ TEPMOMEXaHHYECKOro Bo3eicTus. MiMeTs
€CTECTBEHHOHAYYHBIE M O0IIE | MPEJCTABICHHUS O CBSI3H MEXKAY XUMHYECKHM COCTABOM,
HH)XEHEpHBIC 3HAHUS, CTPYKTYPOH, CBOACTBAMHU METAJLIOB UX AedopManueit u

METOAbI MATEMATHYICCKOTO pa3pylieHHeEM

aHajIu3a ¥ MOJIEITUPOBAHHUSA B YMmeTh:

npodeccHoHATBHOM PO2 ymeTh HCIONB30BaTh OMyYeHHEBIE 3HAHUS IS
JIeSTeNbHOCTH (opMHpOBaHHSI CTPYKTYPHI METAJUIA C 3aJaHHBIMH CBOHCTBAMHU
Baaners:

PO2 31arh 0CHOBBI (POPMHUPOBAHHUA CTPYKTYPBI H CBOHCTB
METaJUIOB U CIUIABOB MOCIIE TEPMUUECKOTO, XHMHKO-

PO2 ucnone3oBath moaydeHHBIE 3HAHHS 111 (POPMHPOBAHHS
CTPYKTYPHI MeTaJlIa C 3aJJaHHBIMH CBOHCTBAMH

3.2.2.3. Coaep:xkaHue JMCUHIIHHBI

Kon
pasaena,
TEeMbI

Pa3znen, Tema
JHCIHHILIHHBI

Copnep:xanue

®a3oBble NpeBpalleHHs NPH
OXJIAMAEHHH

P1

IlepanTHoe mnpespamenne. Peakuus 3BTEKTOMIHOIO
pacnaza, MexaHH3M H KMHeTHKa o0pa3oBaHMs MepMTHOH
KOJIOHHH. Crpykrypa MEepJIUTa. Huarpamma
HM30TEPMHYECKOr0 TMpeBpallleHHUs] BBTEKTOMJHOH CTalH.
Tunel H30TEPMUYECKUX auarpamm pacnana
MEepeoXIAKASHHOTO  aycTeHuTa (N0 NEepIMTHOMY
MEXaHHM3My) B YIIepoaucThiX  cramaX. OCHOBHbIE
3aKOHOMEPHOCTH BbIieNeHHs H30bITOuHBIX (a3 mpu
MEepIMTHOM  TIpeBpalleHHH. J[O3BTEKTOMAHBEIE  CTAIH:
BblZelleHHe (eppuTa. 3ad9BTEKTOMIHBIE CTaJIH: BbIJEJIEHHE
ueMeHTHTa. [lepnuTHOE mpeBpallieHHe B JIEMMPOBaHHBIX
cTajsx.

MaprencnTHoe npeBpamenne. TepMOAHHaMHYECKHH
CTHMYJI W MEXaHH3M MapTEHCHUTHOIO TMpeBpalleHHs.
Kpucramnorpadus MapTEHCUTHOTO NpeBpalleHus.
Knaccudukanus mapreHcuta. CTpoeHMe MapTEHCHTHBIX
KpucTauloB. KHHETMKa MapTEHCHTHOTO IpeBpalleHHs.
Tepmuueckas  crabunMzauusa — aycTeHWTa.  Biusaxue
nedopmauu Ha MapTeHCUTHOE TpeBpalleHHe. Bnusanue
cocTaBa criaBa Ha nonokeHue M. WzmeHenue cpoiicTs
CILIAaBOB NpH 3aKajlKe Ha MapTEHCHT

BeiinnTtHoe npeppamenne. KuHeTnka OeHHMTHOrO
npeBpaiieHns. CTpyKTypa BepXHero M HHxHero OeHHHMTa.
Mexanusm OGeiiHuTHOrO mpeBpalleHus. MexaHHYeckue
CBOICTBa cTaseii ¢ OeHHUTHOH CTPYKTYpOH.

Pacnan nepeoxJaKIeHHOro ayCTeHHTA npu
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HenpepbIBHOM oxJakaeHHH. CTank 3BTEKTOMHOTO
coctapa, CTpykTypHoe mone. Cranb IO3BTEKTOMIHOTO
coctaBa, CTpykTypHoe mnone. Crane 3a3BTEKTOHMJHOrO
COCTaBa, CTPYKTYPHOE ToJe.

P2

IIpeBpamennsi npH HArpeBe.

Harpep Hmxe kpHTHYeckHX Touek. Cdeponamzaums.
Koarynsauus. Bnusgaue nerupoBanus.

Harpep Bblme KpHTHYeCKHX To4dek. IIpeBpaiueHue
NepiauTa B ayCTEHWT O3BTEKTOMAHOM cranu. Kuneruka
ayCTEHMTHOro mnpespaiieHus. Jluarpammel o00Opa3oBaHMA
aycreHuTa  YcnoBHo — Oe3nuddy3HoHHBIH MeXaHW3M
ayCTEHHTHOT'O MpPEeBPaLLEHHU.

Poct aycremutHoro 3epHa nmnpu Harpese. Bausnue
JIETMPYIOLIKX 3JIEMEHTOB Ha POCT 3epHa.

HaciiencTrBeHHO KpynHO3epHHCTbIE H Hac/eACTBEHHO
MeJIKO3epHHCTbIe CTaJIH. CrpykrypHas
HAaCJIEICTBEHHOCTD MPH ayCTEHUTH3ALIHH.

P3

IIponeccer npu oTnycke
crajei

Ornyck B craasx. Llens otmycka. [lapameTpb! oTmycka.
INepepacnpenenenue yrnepona. Boinenenue
NIPOMEKYTOYHbIX KapOunoB. BrineneHue LieMEHTUTHBIX
KapOMmoB.

INpespaienus npu ormycke. BnusHue nerupyrommx
3JIEMEHTOB: pacnaj MapreHcuTa. Obpa3oBaHue
crieLManbHBIX KapOuoB. Bo3Bpar U pekpHCTaNIU3aLIuUS O
dasbl. Pacnan ocraTouHoro ayctenura. JucnepcuoHHoe
YIpOUHEHHE CTallH.

OTnyckHas XpynkocThb cTaja. SBieHHe OXpYNM4YMBaHUSA
cTanu npu ormycke. HeoOpaTumas OTmyckHas XpynKOCTb.
OOpaTuMas OTIYCKHas XpynkocTb. Mepbl OopbObl €
06paTUMOH OTIYCKHOH XPYNKOCTBIO.

P4

Tepmnaueckoe Bo3aelicTBHe
HA METAJLJIbI H CIIJIABbI

Buael TepMHYecKOoi 00paboTKH MeTaNI0B.
IlpenBaputensHas u oxonuyatenbHas TO. OcHoBHBIE
niapameTphl peskHMa TepMHUYECKOH 00paboTKH.
Knaccudukanus sunos TO, XTO, TMO.

Ornr.  Omnxur 1 pola  rOMOreHH3alMOHHBIH
(nuddy3HoHHBI), peKpHCTATUTM3ALMOHHBIH, OTXKUI s
CHATHUS BHYTPEHHHX HanpsikeHHH. OTxur 2 poaa MomHbIH
OTXKMI  HETMONHBIH  OTXKUI  W30TEPMUYECKHI  OTHKUT
HOpManu3anus. TeMnepaTypbl HarpeBpa cTaau NpH OTXKHre
3akanka craad. [lonHas ¥ HemolHas 3akanka. (3amaud,
CYIIHOCTh  TpOLlecca, PpEeXKHUMBI, CTajlH, CTPYKTYpa,
cBoicTBa). OxnaxaeHue Npy 3akaike. 3aKanoyHble Cpebl
H HX CBOMCTBA, BeIOOp 3aKaJIOYHOH cpenbl.
IMpokanueaemoctb. CrnocoOBl  3aKanky. 3akanka
KOHILIEHTPUPOBaHHbLIMH HMCTOYHMKaMHu dHepruu. Jlazepnas
3aKaika, 3akajka TB4. ObopynoBaHHe, PEXKMMBI, CTAIH IS
sakankd. OcobOeHHocTH  (a3soBbIX  MpeBpalleHHH H
thOpMHpPOBaHHMA CTPYKTYpbl TpPH CKODOCTHOM Harpese.
CylHOCTh TUIa3MEHHOW M DIEKTPOAYTOBOH 3aKalKH.
Of0wmne  npeuMyllecTBa  NOBEPXHOCTHOH  3aKallkH
KOHLIEHTPUPOBAHHBIMH HCTOYHHKAMU SHEPrHH.
Oco0eHHOCTH CTPOEHHS 3aKaleHHBIX CI0€B NPH JIa3epPHOMH,
n1a3MeHHo#H 3akanke v 3akanke TBY

Ornyck 3aKajieHHOH CTaJH, IPOHECcChl, NPOHCXOAsIHe
npH ornycke. BoICOkHH cpeqHHii, HU3KHI OTITyCK: LIEJTH,
PEKHMMBbI, CTPYKTYpa, CBOHCTBa
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XHMHKoO-TepMHYecKas 00paboTka cTaan. L{emMenTtanus
CTaJIH (3a/1a4H, CYLIHOCTB MPOLIecca, PeXKMMBI, CTaIIH,
CTPYKTYpa, CBOHCTBa). A30THpOBAaHHE CTAJIH (3a1auH,
CYILIHOCTB Ipoliecca, PesKHMBI, CTalH CTPYKTYpa,
CBOMHCTBa). A30THPOBaHME JIJ1s TIOBBILIEHHSA
TIOBEPXHOCTHOMH TBEPHAOCTH H H3HOCOCTOMKOCTH.

XHMHKO-TepMHYECKOE U AHTHKOppPO3HOHHOE a30THpOoBaHue.. [{luanupoBaHue U
P5 TepMoMeXaHHYecKoe HUTPOLIEMEHTALIMA (3a0a4H, CYLHOCTE MpoLiecca, PEXHME,
BO3/elCTBHE HA METAJUIBI H | CTaJIU, CTPYKTYpa, CBo¥cTBa). BeIcokoTeMneparypHasd,
CIIABBI. HHU3KOTeMIlepaTypHas HuTpoueMeHTtauus. luddysuonHas

MeTaJUTH3alu (3a/1auH, CYIIHOCTh MPOLEcca, PeXKHUMEI,
CTaJI4, CTPYKTYpa, CBOHCTRA).

Tepmomexannyeckass o0padorka. BTMO (3apmaum,
CYIIHOCTE IpoLlecca, PpEeXHMMEBI, CTalH, CTPYKTYypa,
ceoiicta). HTMO (3amauu, cylHOCTE MpoLiecca, PekuMEI,
CTaJIH, CTPYKTYpa, CBOHCTBA.

3.2.2.4. SI3pIk peaJn3alv{ NPOrpaMMbI
I[TporpamMma IUCIMILTHHEI peau3yeTcs Ha rocyaapcTBeHHOM sA3bike Poccuiickoi ®enepannm.

YYEBHO-METOAUYECKOE HW  HH®OPMAIIMOHHOE OBECIIEYEHHE
JACIHIITIIINHBI

DJIeKTPOHHBIE pecypchl (M31aHHs)

1. bapa3, B. P. Ha3Hauenue u BRIOOp METALIMYECKHX MaTepHaioB : ydebHoe mocobue / B. P.
Bapas, M. A. ®ummnnoB, M. A. T'epsackeB ; mon penakuueid B. B. bepesoBckas. —
Exatepun6ypr : Vpansckuit penepanbusii yuusepcurer, 55C ACB, 2016. — 192 ¢. — ISBN
978-5-7996-1710-3. — TekcT : 2/eKTpOHHEBIH // DnekTpoHHO-OmOMMoTedHas cucreMa IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/65952.html  (mara oO6pameHus:
24.03.2021). — Pexum qocTyna: s aBTOPH3HP. INOJIb30BaTENEH

2. KpuBonocopa, E. A. [IpuMeHeHHe TeOpHE (QPaKTAIOB B METALIOBENEHUH : MOHOrpaus / E. A.
Kpusonocosa. — Canxr-IlerepGypr : Jlanms, 2020. — 96 c. — ISBN 978-5-8114-4373-4. —
Tekcr: omekTpoHHsUi// Jlame :  3mekTpoHHO-OMOnmoTeuyHas cucrema. —  URL:

https://e.lanbook.com/book/

3. Bypaykosckuit B. I'. Mexann4yeckie CBOKCTBA META/IOB H MOJIENH Pa3pylIeHus : ydeOHOe
nocobue — ExarepunGypr : M3snarensctBo Ypansckoro yHmsepcurtera, 2020. — 364 c. —
ISBN 978-5-7996-3136-9. — http://hdl.handle.net/10995/94000

4. Bepesosckas B. B. KopposHOHHO-CTOMKME CTalM M CIUIaBl @ yd4eOHOe mocobue :—
Exarepun6ypr : WsmatensctBo Vpambckoro yHueepcutera, 2019. — 244 c¢. — ISBN 978-5-

7996-2684-6. http://hdl.handle.net/10995/75926

IleyaTHBIE H3AAHUA
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1. A. II. T'ynseB. MerauoBenenue : yueOnuk qs By3oB / A. I1. I'ynses, A. A. T'ynses. - 7-e
u31., nepepad. u nom. - Mocksa : Anpsuc, 2011. - 644 ¢
2. MatepualioBeJIeHHE U TEXHOJIOTHYEeCKHe IIPOLIeCCHl B MAIIHHOCTPOEHHUH : y4eb. mocobue ms
By30oB / C. W. Boroayxos, A. II. ITpockypus, P. M. Cyneiimanos [u zap.] ; mox obm. pexn. C. H.
Boroxyxoga. - Crapsni Ockon : THT, 2012. - 560 c.

Hpoc])eccnouanbnme 0a3bI1 JaHHBbIX, Pll-lq)OpMa].lHOHHO-CleaBO"-leIe H MMOHCKOBbBIC¢ CHCTEMbI

3. http://lib.urfu.ru/mod/resource/view.php?id=1909
4. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82

3. https://biblioclub.ru/ _

4, http://www.iprbookshop.ru/586.html
5. \\nuk-140-017\3aganus\Kadenpa MT

Marepuaisi fis aun ¢ OB3

Bece xomtedr ODBC mpencraBnen B Bume (aifnoB cmenmansHoro Qopmara s
BOCIIPOM3BE/ICHHS CHHTE3aTOPOM PEYH, a TaK ke B TECTOBOM BHJIE, IPHUIOJHOM I IPOYTEHHS C
HCIIOJIb30BaHUEM DKpaHHOH JIyIIbl U HACTPOHKOH KOHTPACTHOCTH.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUILINHBI

CBegeHnsi 00 OCHANIEHHOCTH IHCHHMILIMHBLI CHENHANH3HPOBAHHBIM H J1a00paTOPHBLIM
000pyI0BAHHEM H NPOrpaMMHBIM obecnedeHHeM

Ne Bun zanaruit HaumenoBanme | OcHalleHHOCTH CIEUAIBHBIX [lepeueHs
m\n CHENMATBHEIX | IOMEINCHUH M IIOMEINEHHH 11 IPOrpPaMMHOTO
MOMELICHUH 1 CaMOCTOSATENBHOM paboThI ofecreyeHus.
TIOMEILEHHUH JIs PexBu3HTEI
CaMOCTOSITENIEHO HOATBEPIKIAOIIETO
# paboThl TOKYMEHTa
1 | Jlexuuu Vyebnas Mebens ayIuTOpHasA ¢ | -Onepannonnas
ayJUTOpHA /Ul | KOJMYECTBOM pabodmx MecT B | cucTemMa Windows,
TIPOBEJICHHUS COOTBETCTBHH C KOJIHYECTBOM | OGHCHBIN naKeT
JEKITHOHHBIX cryaeHToB, paGodee Mecto | Microsoft Office
3aHATHH IIpernoaaBaTeis, nocka | Jlorosop Ne 43-
ayqUTOpHAd. 12/1712-2019 ot
KommnprotepHas texHuka: | 18.11.2019;
KOMIUIEKT npoekiponHoro | -[lmarpopma
o0opyaoBaHHUA: Microsoft Teams (B
HOYTOYK/KOMIIBIOTED, cocrase Microsoft
IIPOEKTOP, npoexiponHsl | Office-365) Jlorosop
AKpaH/IoCcKa. Ne 43-12/1712-2019
or 18.11.2019;
- Cucrema
yIpaBJieHus y4eOHEI
M KOHTEHTOM H
obyyenuem LCMS
Moodle
CeobomHO
pacmpocTpaHsieMoe
[I0 ¢ OTKPHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
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JlabopatopHsie Yyebnas Meobens ayIUuTOpHas ¢ | -OnepanuonHas
paboTs! ayJMTOPUsA Ul | KOJTMYECTBOM paboumMx MecT B | cuctema Windows,
[IPOBEIEHUS | COOTBETCTBHH C KOJIMYECTBOM | O(HCHBIH IIaKeT
nabopaTopHBIX | CTyJeHTOB, pabodyee Mecto | Microsoft Office
pabot IpenoaBaTesis, nocka | loroeop Ne 43-
ayJMTOpHAsl. 12/1712-2019 ot
KommsrorepHas texnuka: | 18.11.2019;
KOMILIEKT npoekuuoHHoro | -[Inarpopma
obopynoBaHusi: Microsoft Teams (B
HOYTOYK/KOMIIBIOTED, cocraBe Microsoft
IIPOEKTOP, npoekuuonnsli | Office-365) loroBop
3KpaH/IocKa. Verpoiictsa, | Ne 43-12/1712-2019
MOJKJIFOYEHHBIE K CETH or 18.11.2019;
Hntepner, JOCTYTI B | - Cucrema
JNEKTPOHHYIO yIpaBleHHs yueOHBI
uH(OpPMaIHOHHO- M KOHTEHTOM H
obpazorarensHyto cpeny HTU | o6yyennem LCMS
(punuan) VYpdV, xommiaext | Moodle
JIUIEH3HOHHOTO CBoboaHO
IPOrpaMMHOro o0ecrieyeHuss | pacIpocTpaHsAeMoe
I[I0 ¢ OTKpBITEIM
KOJZIOM: GNU
GENERAL PUBLIC
LICENSE;
-JloroBop Ha
IpeiocTaBlICHHE
IIOCTOSIHHOTO
JIOCTYTIa K CETH
HuTepHer ot
30.12.2019 Ne
800037
CamocrositenpHas | ITomenmenus Mebenb ayaIuTOpHAas c | Jorosop Ne 43-
paboTa CTyI€HTOB | JJIs KoIM4YecTBOM paboumx mect B | 12/1712-2019 or
CaMOCTOSTEILHO | COOTBETCTBHM ¢ KonmdecTBoM | 18.11.2019;
# paboTel cTymeHToB, pabodee Mecto | -IInardopma
oOyyaromuxcs IperojaBaTens, nocka | Microsoft Teams (B
ayJIUTOpHasl. cocrase Microsoft
KommnelorepHas texuuka: | Office-365) Jlorosop
KOMILJIEKT npoeknuorHoro | Ne 43-12/1712-2019
obopynoBaHHUS: ot 18.11.2019;
HOYTOYK/KOMIIBIOTED, - Cucrema
IIPOEKTOP, [IPOEKIMOHHBIN | YIIpaBIeHUs yueOHbI
3KpaH/JocKa. VYcrpoiicTBa, | M KOHTEHTOM H
[OJIKIIIOYEHHEIE K CETH o6yyennem LCMS
Wnrepner, JOCTYII B | Moodle
3JIEKTPOHHYIO CgoboaHo
UH(OpPMAIIMOHHO- pacmpocTpaHsieMoe
obpazoBarensuyio cpeny HTU [ [IO ¢ OTKpHITEIM
(pumuan) VYpdVY, KOMIUIEKT | KOJAOM: GNU

JJHIIEH3HOHHOTO

GENERAL PUBLIC
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IIPOrPaMMHOTO 0OecTIeYeHuUs

LICENSE;
-JloroBop Ha
NpeoCTaBIeHHE
IIOCTOSTHHOT'O
JIOCTYIA K CETH
WuTepHeT oT
30.12.2019 Ne
800037

4 | Texymmit
KOHTPOJIb U
IPOMEXYTOYHAs
aTTecTalus

Vuebnas
ayIUTOPHS 71
TEKYIIETO
KOHTPOJIS U
MIPOMEXYTOYHO
H aTTecTaluu

Meb6ens ayauTopHas c
KOJIMYECTBOM pabodMX MECT B
COOTBETCTBHH C KOJIHYECTBOM
CTyAeHTOB, pabodee MecTo
IpenoiaBaTens, JIOCKa
ayJUTOpHas.

Komnsrotepras TEXHHUKa:
KOMILIEKT IIPOEKIIHOHHOTO
o0opynoBaHus:
HOYTOYK/KOMITBIOTED,
IIPOEKTOP, TIPOEKIIMOHHBIH
SKpaH/JocKa. VYcerpoiicTsa,
MOJKIHOYEHHBIE K CETH
WuTepner, IOCTYII B
JJIEKTPOHHYIO
HH(OPMALMOHHO-
obpaszoparensHyto cpexy HTH
(punuan) VpdY, KOMIUIEKT
JMUIEH3UOHHOTO
IIpOrpaMMHOro obecrneyeHus

Horogrop Ne 43-
12/1712-2019 ot
18.11.2019;
-IInardpopma
Microsoft Teams (B
cocraee Microsoft
Office-365) Jororop
Ne 43-12/1712-2019
or 18.11.2019;

- Cucrema
yrpaBlieHHs y4eOHBI
M KOHTEHTOM H
obyuenuem LCMS
Moodle

Caoboano
pacIpocTpaHAeMOe
[I0 ¢ OTKpHITEIM
KOIIOM: GNU
GENERAL PUBLIC
LICENSE;

-JloroBop Ha
IIpeI0CTaBICHUE
TTOCTOSTHHOTO
JIOCTYTIA K CETH
HnTtepner ot
30.12.2019 Ne
800037

4.4. PABOYASI TIPOT'PAMMA U CHUILJIUHBI « TEPMUYECKASI OBPABOTKA
METAJLJIOB 1 CIIJIABOB»

2. 4.4.1. COAEPXAHHUE 1 OCOBEHHOCTH PEAJIM3ATIIMH T CITUIIJIMHbI

4.4.4.1. Texnonoruu o0y4eHHsi, HCIOJIb3yeMble PH H3YYCHHH JHCHHILIMHbLI MOXYJIS

HpPI H3YUYCHHH THCIHUILIMHBI INIPAMEHACTCA TpalHIlMOHHasA (pCIIPOJIYKTPIBHaS{) TEXHOJIOTHA

oOydeHus.

4.4.4.2. Ilnanupyemeblie pe3yabTaThl 00yueHHs! (HHANKATOPHI) 110 NTHCHHILIHHE

Kon 1 HauMeHOBaHHE
KOMIETECHIHH

ILianupyeMbie pe3yabTaThl 06ydeHHs (HHAMKATOPDI)

OIIK-6. Cniocoben
BBIIOJIHATE HACTPOMKY
TEXHOJIOTHYECKOrO
obopynoBaHus, 0OLEKTOB H

3HaTh:

PO1 3HaTh NPHHIMIEI H OCHOBHBIE IIPaBUIa H METO/IBI
HAaCTPOMKH TEXHOJIOTHYECKOro 000pynoBaHus, 0OBEKTOB H
nporeccoB B chepe cBoei nmpodecCHOHAIEHOM NeITENbHOCTH 110
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IIponeccoB B cdepe cBOEH
npodecCHOHANBHOM
JIeTEILHOCTH IO
HMelolIeiics TeXHHYeCKoH
TOKYMEHTAlHH

HMEIOLIEHCA TEXHUUECKON TOKYMEHTAlH K.

Y™mertn:

PO1 ymets perynupoBaTh OCHOBHEIE TapaMeTpEI
(YHKIIMOHHPOBAHHS TEXHOJIOTHYECKOro 000py10BaHuS,
00BEKTOB M IpoLECCOB B cepe cBoeii npodeccroHanbHOM
NESTENTPHOCTH B COOTBETCTBHH C HMEIOIIEHCS TEXHHUECKOH
JIOKyMeHTaluei

Baanerts:

PO1 Bnaners MeTogamMu opraHu3aliy HaCTPOHKH
TEXHOJIOTHYecKoro o00pyI0oBaHus, 00BEKTOB U IPOLIECCOB B
ctepe cBoeii npodeccHOHATBHON AEATENBPHOCTH 110 UMEOILEeH s
TEXHHUYECKOH TOKYMEHTAIHH

OIIK-7. Cnocoben
3KCILITYaTHPOBaTh
TEXHOJIOTHIECKOE
obopyaoBaHue, BHIIOIHATE
TEXHOJIOTHYECKHE OTEpallkH,
KOHTPOJIMPOBATh
KOJTMYECTBEHHBIE U
KaueCTBEHHBIE TI0Ka3aTeIH
MOJTYy4aeMO# IPOAYKIHH,
IIoKa3areNy SHepro- u
pecypcoaddexkTHBHOCTH

3Harh:

PO1 3nHaTh Hay4HBIE OCHOBBI TEXHOJIIOTHUECKHX ONepanui
Ymern:

PO1 ymeTh onieHHBaTh C HCIIONB30BAHUEM

KOJIMYECTBEHHBIX MJIH KAYECTBEHHBIX ITOKA3aTeIeil COOTBETCTBHE
XapaKTePUCTHK MOTy4aeMoH IPONYKIHUH YCTaHOBIEHHEIM
TEXHHYECKUM TpeOOBaHUAM U QUKCHPOBATh OTKIOHEHHS
Baagern:

PO1 BnageTs MeTOJaM¥ IIPOBEACHHUSA NHATHOCTHKH HETIOJIAI0K H
OTIPENETHTh CIIOCOOBI PEMOHTA TEXHOJIOTHYECKOTO
obopyaoBaHHs.

[TK-11. TIpuMeHsSTH METOBI
KOHTPOJSI Ka4ecTBa
TEXHOJIOTHYEeCKIX MAIlluH 1
060pyI0BaHHSl, IPOBOIUTH
aHaJ M3 NPUYUH HapyIIEeHHH
HX paboToCIOCOOHOCTH U
pa3pabaThIBaTh MEPONIPHATHS
0 HX NPeayIpexICHUIO

3Harh:

PO1 3HaTh OCHOBHEIE IPYTIITHI H KJACCHl COBPEMEHHBIX
MaTepHaIOB, HX CBOHCTBA M 00JIaCTH IPUMEHEHHS, IPUHIIHUIIBI
BBIOOpA

Ymern:

PO1 ymerb onpenensts (pu3ndecKie 1 MEXaHWYECKHe CBOMCTBA
MaTepHalIoB NIPH pa3IMYHbIX BHIAX HCILITAHHA

Baaners:

PO1 Brnamets HaBeIKOM 0000MmIEHHS H IIPEAOCTABICHUS
PE3yJIbTaTOB COLMOIOIHYECKOr0 HCCIENOBAHMS B HAYYHOM
oT4eTe

4.3.3.3. Conep:xanne JHCHUILIHHDI

Tepmuueckast 06paboTka B
P1 YCJI0BHSX 3ar0TOBHTENLHOTO
NpPOH3BOACTBA

Tepmuueckas obpaboTka CJIHTKOB H
HenpepLIBHOIATHIX 3aroToBoK. CtpoeHue ciutka. Llenn
TepMOOOpabOTKM CTanbHBIX CIMTKOB. PexuM omxura
cnauTkoB. OTMYCK KOHCTPYKLHMOHHBIX M JIETHPOBaHHBIX
cranei. [OMOreHH3HpYIOIHH CTYNEHYaThIA OTHKHT CTANH.
Tepmuyeckass o0paboTka KpPYNHbIX HOKOBOK /It
NpOH3BOICTBA BAJIKOB ropsiaei NPOKATKH.
MexaHuyeckHe CBOIMCTBA nocie TepMudeckoi 06paboTku

P2

Tepmuueckas o6paGoTka B
YCJIOBHSIX IPOKATHOIO
NpOH3BOJCTBA

Tepmuueckass oGpaGoTka COPTOBOro NMpoKara 00wmero
Ha3HAYeHHs. TexHONOrus TepmMooOpaboTKH COPTOBOrO
npokara obuiero HasHayenus. TepmoobpaGoTka mpokara
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H3 YTJIEPOTHCTBIX " BBICOKOYTJIEPOIAHCTHIX
MHCTPYMEHTAJIbHBIX CcTaled. PexxuMbl OTKMra copTOBOro
npokata u3 craned Y7, Y8, ¥9. PexxuM oTxkura copToBoro
npokata W3 craned VY10, V11, V12, VI3. Pexum
«HMCIPaBUTEJILHOTO» OTXKHIa COPTOBOIO MPOKaTa U3 crajiei
¥7...Y13.TepmooOpaboTka copToBOro npokara H3
JIETUPOBAHHBIX ~ HHCTPYMEHTAIBHBIX  cTaned.  Peskum
OTIIyCKa COpPTOBOrO mNpokara. Tepmuueckas oOpaboTka
TpoKaTa u3 IIaPUKOTOALIMITHHKOBBIX cTanen.
Tepmuueckas oOpaboTka mpokara M3 KOHCTPYKLMOHHBIX
craneit. M3oTepMHuecKHi OTXKHMI B IPOXOJHBIX TEYax.
Tepmuyeckas o0paloTka COpPTOBOro  mpokara U3
peccoponpykuHHBIX ctaneit (60A, 70A, 60CA, 55C2A).
Tepmuueckas o6paGoTka JIHCTOBOIO NpoKaTa.
OcHOBHbIE BHIbI TepMHUECKOH 00paboTKH, HCMOIb3yeMbIe
NpH NPOM3BOACTBE JIMCTOBOrO MNpoKaTa. Tepmuyeckas
00paboTka JMCTOBOrO NpoOKaTa W3 YIJIEpPOAMCTOH CTaliu.
PexxuM oDkura cTanbHBIX  pYJIOHOB. Tepmuueckas
00paboTka THCTOBOIO MPOKATa U3 pa3/IM4HBIX CTaneH
¥Ynpounsitomana TepMHYecKas o0pa0doTka mnpokara.
TexHonorus TepMHueckoii  0OpabOTKM  CTEepIKHEBOH
apMaTypbl. TexHONOTHsS TEPMHYECKOro  YIIPOYHEHHA
npokarta 1y OypoBBIX INTaHr. TexHOIOrus TepMUYecKoH
00pabOTKH CTaTbHBIX KATaHBIX TIOMOJIBHBIX LIAPOB

P3

Tepmudeckas odpaboTka
TPAHCMOPTHOrO MeTaJIa

Tepmuyeckas 00paGoTKa KeJE3HOAOPOKHBIX KoJlec.
AHanu3 ycnoBHH paboThl JKEIe3HOAOPOIKHBIX KOJec.
Cranu 114 xenesHoIopokHbIX Konec. [IpotuBodnokenHas
o0paboTka  sKene3HONOpOXKHBIX  konec.  Crnocobbl
OKOHYaTelbHOH  TepMuyveckoi  oOpaboTkm  Kosec.
KoHnTponas kayecTra konec

Tepmuueckas o6paboTka xe1e3HOJOPOKHBIX PeEIbCOB.
AHanuz ycnoeuii pabortel. CranM 118 HW3rOTOBJIEHHMS
penbcoB. IlporuBoduiokeHHas TepmHueckas obpaboTka
penbcoB. 3akanka KOHLOB  penbcoB. TepMuueckas
obOpaboTka penbcoB no Bced anuHe. KoHTposnb kauecTsa
TEpMHU4ECKOH 00paboTKH.

P4

Tepmuueckas odbpaboTka B
yCJIOBHAX
MAIIHHOCTPOHTEILHOI0
npeInpHATH

Tepmnueckan o0pa0oTka pexylwlero HHCTPYMEHTA.
Cranu Ui pesxyllMX MHCTPYMEHTOB M TEXHONOIMYECKHH
NpOLECC  M3rOTOBNEHWS  MHCTpyMeHTa.  TexHonorus
nipeaBapUTeIbHOW TepMHYeckoil 00paboTkM 3aroTOBOK.
3akanka  HHCTPYMEHTA. Otmyck HHCTPYMEHTOB.
Tepmuueckas obpadoTka KpeneXHOH YaCTH HHCTPYMEHTA.
Tepmuueckas o06paboTka WTAMNOB AN TCOpAYEro
neopmupoBanns. YcinoBus paboTel JeTalel IITamIoB
ropsyero paepopmupoBaHus. TpeboBaHMA K CTalaM Ui
MPOM3BOJACTBA IITAMIOB Trops4yero JAeopMHpOBaHHMS.
TexHonoruueckuii mpolecc M3rOTOBJIEHHA LUITAMIIOBOTO
HMHCTPYMEHTA. [penpapurensHas TepmMooOpaboTka
ILITAMIIOB Pa3/IMYHBIX pa3MepoB. TeXHONOTHS TEPMHYECKOH
00paboTKH KpYMHBIX LHTAMIIOB.

Tepmuueckas odpadoTka 3aroTOBOK H3
KOHCTPYKIHOHHBLIX  crajeii. Bumel  TepMuyecko
00pabOTKM 3aroTOBOK M3 KOHCTPYKLMOHHBIX CTaleid.
IIpenpapuTensHas TepMHUecKas obpabotka 14
yayuiieHus obpabaTeiBaeMocTH pezaHHeM. OcobeHHOCTH
H30TEPMHYECKOr0 OTXMra TIOKOBOK M3 JIErHPOBaHHbIX
LieMeHTyeMbIx  cranedi. Hopmanuzaius TOKOBOK M3
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YTJ1epOIUCTHIX H HHU3KOJIETHPOBAHHBIX cTanei.
Hopmanuzaims  NOKOBOK M3 YITIEPOJMCTHIX M

HU3KONETHPOBaHHBIX cTaseH. IlpeaBapurensHas
TepMHYecKas obpabotka ans YITy4LIeHHs
o0OpabaTsiBaeMOCTH XOJIOAHBIM TUIACTHYECKHM
ne(opMHpPOBaHHEM. OcobeHHOCTH TEXHOJIOTHH

TepMHYECKOH 00paboTKM OTIIMBOK.

4.4.4.4. 5I3pIk peanu3auuy NPOrpamMMbl
IIporpamMma IMCHMIUIMHEI peanHu3yeTcs Ha FoCyAapcTBeHHOM s3bike Poccuiickoit @eneparum.

3.  YYEBHO-METOJUYECKOE W WH®OPMAIMOHHOE OBECIEYEHUE
TACHUATLINHBI

JJIeKTPOHHBIE pecypchl (M3aHHs)

1. Tlonemox, A.M. O6opynoBanue U aBTOMaTH3alH|s IPOLIECCOB TEILIOBOM 00paboTKH :
yuebHoe nocobue : [16+] / A.W. [lonemox ; HoBocuOupckuii rocy1apcTBeHHBIH
TeXHHYECKuH yHuBepcuTeT. — HoBocubupck : HoBocuOHpekHii rocynapcTBeHHBIH
TeXHH4ecKui yHuBepcuteT, 2018. — 324 c. : un., tabn. — Pexum goctyna: 1o momucke. —

URL: https://biblioclub.ru/index.php?page=book&id=574950 (nara obpameHus:
24.03.2021). — bubamorp. B k. — ISBN 978-5-7782-3781-0. — TekcT : 371€KTPOHHBIH.

ITeyaTHbIE H3MAHHA

1. A. Il. T'ynses. Metamnosenenue : yueOHuK ms By30B / A. I1. I'ynses, A. A. I'ynses. - 7-¢
u3J., nepepad. u gom. - Mockea : Anbsnc, 2011. - 644 c.
2. Jlaxtun 10. M. Marepuanosenenue : ydeOHuk mis texs. BysoB / 10. M. Jlaxtusn, B. IL

JleonTrena. - 5-e u3j., crepeotuil. - Mocksa : Anbsance, 2010. - 528 c.

IIpodecenonannnbie 62361 JAHHBIX, HHPOPMAIIHOHHO-CIPABOYHEIE H IOHCKOBbIE CHCTEMBI
1.http://lib.urfu.ru/mod/resource/view.php?id=1909
2.https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D 1 %82
3. https://biblioclub.ou/

4. http://www.iprbookshop.ru/586.html
5. Wnuk-140-017\3ananus\Kadbenpa MT

Marepnaus! aasa jun ¢ OB3
Becr xonTenT OBC npezcTasieH B Buje (GaiilioB creruaisHOro Gpopmara JJsi BOCIPOU3BEICHUS
CHHTE3aTOPOM PEuH, a TakK K€ B TECTOBOM BHJE, NPUTOJAHOM IJIs MPOYTEHHs C MCIIOJIB30BaHHEM
9KpaHHOH JIYIIEl H HACTPOUKOH KOHTPACTHOCTH.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

CBenennsi 00 OCHAIIEHHOCTH [JHCHHILUIMHBI CHENHAJIM3HMPOBAHHBIM H J1a00pPaTOPHBIM
ofopynoBaHHEM H NPOrPaMMHBIM oGecniedeHHeM

Ne Bun zaugaruit HaummenoBanue | OcHaIlEHHOCTH CHEIHAIBLHBIX [lepeueHb
m\IT CIIEITHAJIEHBIX | IIOMEINEHHH ¥ IIOMEIeHHH IS MPOTPaMMHOTO
MOMEIIEHHI CaMOCTOATETHFHON PaboTHI obecreueHus.
TIOMENIEHHH IS PexBH3UTEI
CaMOCTOSITEIBHO IOATBEPKIAIOIIETO
1 paboTeI JIOKYMEHTA
1 | Jlekuun Yuebnas Mebens ayIuTOpHas ¢ | -Onepanmonnas
ayIUTOpHS Ul | KOMHYecTBOM paboumx MecT B | cucrema Windows,
TIPOBEICHHUS COOTBETCTBHH C KOJTHYECTBOM | O(HCHBIH MaKeT
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JIEKITHOHHBIX cTynenToB, pabouee Mecto | Microsoft Office
3aHATHH npenoaaBartens, nocka | Jlororop Ne 43-
ayJUTOpHAs. 12/1712-2019 ot
Kommnerorepras texnuka: | 18.11.2019;
KOMILJIEKT npoexkuuorHoro | -Ilnarpopma
obopynoBaHus: Microsoft Teams (B
HOYTOYK/KOMIIBIOTED, coctaBe Microsoft
IIPOEKTOD, npoexnuonHsi | Office-365) Jlorosop
9KpaH/ImoCKa. No 43-12/1712-2019
ot 18.11.2019;
- Cucrema
yIpaBiIeHus y4eOHBI
M KOHTEHTOM H
oOyuenuem LCMS
Moodle
CgobosHO
pacnpocTpassieMoe
[I0 ¢ OTKpBITHIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
JlaboparopHbie Vuebnas Meb6ens ayIUTOpHas ¢ | -Onepanuonnas
paboThI ayJIMTOpHs Ul | KOIW4ecTBOM pabouymx MecT B | cucteMa Windows,
IPOBEJEHUS | COOTBETCTBHH C KOJIHYECTBOM | O(HCHBIH nakeT
nabopaTopHBIX | CTyZeHTOB, pabouyee Mecto | Microsoft Office
pabot NpenoaBaTe’s, nocka | JloroBop Ne 43-
ayIUTOpHAs. 12/1712-2019 ot
Komnerotepras texuuka: | 18.11.2019;
KOMILJIEKT npoekuuoHHoro | -Ilnardopma
obopynoBaHus: Microsoft Teams (B
HOYTOYK/KOMITBIOTED, cocraBe Microsoft
MIPOEKTOP, npoekionHsli | Office-365) lororop
SKpaH/IocKa. YcrpoiicTra, | Ne 43-12/1712-2019
MOAKIIOYEHHBIE K CETH ot 18.11.2019;
WnTteprer, JIOCTYTI B | - Cucrema
NEKTPOHHYIO yIIpaBJIeHUs YUeOHEI
HH(OPMALHOHHO- M KOHTEHTOM H

obpazoBarensnyo cpeny HTU
(bumman) YpdY, kommiext
JIMLEH3UOHHOTO
IIPOrpaMMHOT0 obecredeHus

obyuenuem LCMS
Moodle

CoboaHo
pacmpocTpaHseMoe
[I0 ¢ OTKpHITEIM
KOIOM: GNU
GENERAL PUBLIC
LICENSE,;

-Jlororop Ha
IpeOCTaB/IeHHe
IIOCTOAHHOTIO
JIOCTYIIA K CEeTH
HHTepHeT oT
30.12.2019 Ne
800037

24




CamocrogarensHas | [ToMemenus Mebens ayJuTOpHas ¢ | Hororop Ne 43-
paboTa CTYIeHTOB | JUIs KonmugecTBOM paboumx mect B | 12/1712-2019 ot
CaMOCTOSITENILHO | COOTBETCTBHHM ¢ KomuuectBoM | 18.11.2019;
i paboTh! cTyneHtoB, pabGouee Mecto | -IInardgopma
ofyuaromuxcs | npernojaBares, nocka | Microsoft Teams (B
ayJMTOpHAsL. cocraBe Microsoft
Kommnstorepras texuuka: | Office-365) loroop
KOMILIEKT npoeknuoHHOro | Ne 43-12/1712-2019
obopynoBaHus: or 18.11.2019;
HOYTOYK/KOMIIBIOTED, - Cucrema
IPOEKTOP, IIPOEKIIHOHHBIA | YIIPaBIeHUs Y4eOHBI
9KpaH/IocKa. YcrpoiicTBa, | M KOHTEHTOM H
HOJIKITIOYEHHBIE K CETH ob6yyenuem LCMS
Hurepner, JIOCTYTI B | Moodle
INIEKTPOHHYIO CroboaHo
HH()OPMAITHOHHO- pacnpocTpaHsieMoe
obpazosarensuyio cpeny HTU [ IIO ¢ OTKpBITEIM
(pumuan) VYp®@Y, KOMIIEKT | KOAOM: GNU
JIMLEH3HOHHOTO GENERAL PUBLIC
MIPOrpaMMHOTO 0DecTIeYeH s LICENSE;
-JloroBop Ha
[IpeJI0CTaBIeHHE
IIOCTOSTHHOTO
JIOCTYIIa K CETH
Hutepnet ot
30.12.2019 Ne
800037
Texymuit Yyebnas MebGesns ayJUTOpHAas ¢ | Jorosop Ne 43-
KOHTPOJIb 1 ayIMTOpHs U | KojudecTBOM paboumx mect B | 12/1712-2019 or
IIPOMEKYTOYHAs | TEKYILEro COOTBETCTBHH ¢ KojmdecTBoM | 18.11.2019;
aTTecTaius KOHTPOJIS ¥ crynenToB, pabouee Mecto | -IInardopma
IIPOMEKYTOYHO | Mpenojararesis, nocka | Microsoft Teams (B
it arrecraiuu ay/IUTOpHAs. cocrare Microsoft
KoMnerotepras texnuka: | Office-365) JloroBop
KOMILIEKT npoexionHoro | Ne 43-12/1712-2019
o0opyIoBaHHS: or 18.11.2019;
HOYTOYK/KOMITBIOTED, - Cucrema
IPOEKTOpP, IPOEKIIHOHHBIN | yIpaBieHus y4eOHbI
9KpaH/IocKa. VcrpoiicTBa, | M KOHTEHTOM H
MOJKIIOYEHHBIE K CETH obyuennem LCMS
WnTepHer, IOCTYI B | Moodle
3JIEKTPOHHYIO Ceobonno
uHGOPMaIMOHHO- pacmpocTpaHsieMoe
obpaszoparensHyto cpeaxy HTH | IIO ¢ OTKpeITBIM
(punuan) VpdY, KOMIIEKT | KOJOM: GNU
JHUIEH3AO0HHOTO GENERAL PUBLIC
IporpaMMHOro obecrneyeHus LICENSE;
-Jlorosop Ha
MpeOCTaBICHUE
IIOCTOSTHHOTO

ZIOCTYTIA K CETH
WHuTtepHeT oT
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30.12.2019 Ne
800037
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