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AHHOTALIUSI PABOYE IPOTPAMMOBI
JTUCHUILITAHBI

INPUKJIATHBIE ACHEKTbBI ®U3UKO-
XUMHNYECKHUX 3HAHUU
DU3MKO-XUMHUSA METAIYPrU4eCKUX MPOLeccoB 1

CUCTEM
3akperureHa 3a kadenpoi MeTaJJIypruu
YueOHslii m1aH 22.03.02 - ounas METAJIJTYPI' IS 6akanaspuat M-22102.plx
Hampapnenue 22.03.02 Meramnyprust IIpodmns moarotoBku "Mertamuryprust IBETHBIX
MeTajuioB"
Ksanuduxauus O0axanaBp
Dopma 00ydeHHS o4Hast
OO0m1ast TpyA0EMKOCTh 33ET
Yacos 1o yueOHOMY IUIaHy 108 Bupgs! koHTpONI B ceMecTpax:
B TOM 4HCIIE: 9K3aMeHbI 4
ayIUTOPHBIC 3aHATHS 42
camocTosTeNlbHast paboTta 48

4acoB Ha KOHTPOJIb 18



Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp 42.2)
Ha Kypee>) Hroro
Henens 13 5/6
Bun 3ansuii vil | pon | vo PII

Jlexun 14 |14 (14 |14
JlabopaTopHsbie 28 |28 |28 |28
Uroro aya. 42 (42 |42 |42
KonraktHas pabora |42 |42 |42 (42
Cam. pabota 48 |48 (48 |48
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HUroro 108 | 108 | 108 | 108




Pa3paboTunk mporpamMmsi:

Kano. xum. nayx, ooy. xageopwi, Cemenosa Hamanvs Cepeeesna

Pabouas nmporpamMma JUCIUILIHHBL
DU3NKO-XUMHS METAJTYPTHIECKHUX MPOIECCOB H CHCTEM

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbINA rOCYJAPCTBEHHBINA 00pa30BaTENbHbIl CTAHAAPT BBICIIETO 00pa30BaHMs - OaKallaBpUAT 110 HAPABICHUIO [TOrOTOBKU
22.03.02 Metanyprus (npuka3 Munoopraayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAHUH YICOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprus [Ipodwib noAroToBku "MeTanyprus IBETHBIX META/LTOB"
YTBEPKIACHHOTO yu€HbIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meToauueckoro coBeta yuusepcurera ot 18.10.2021 r. Ne 6
3aB. xaenpoii Jlebens A.B., n1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

Bripaborats y 6akanaBpoB CIIOCOOHOCTH IPHUMEHSTH OCHOBHBIE 3aKOHOMEPHOCTH (PU3NIECKON XUMUH K aHAIH3Y
METaJUTyPIrH4eCKHX CHCTEM U IIPOLIECCOB.

1.1 3agaumn

Hpouecc HN3Yy4YCHUA JUCHUIUIMHBI HAalIpaBJICH Ha q)OpMI/IpOBaHI/IC (621 (5147410)11150.4 KOMITIETCHITU:
-F'OTOBHOCTH HMCITI0JIb30BaTh (byH,HaMeHTaJ'ILHBIe 06H.I€I/IH)I(eHepHI>I€ 3HAHUA;
-TOTOBHOCTH IPOBOJUTH PACUYETHI U N€JIaTh BBIBOIbI ITPYU PEIICHNN MHKCHCPHBIX 3a1a4.

2. MECTO JUCHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

[uxxa (pa3aen) OIT: | 51.0.09

2.1

TpeGoBaHus K NpeaBapUTeIbHOI NOATOTOBKE 00y4aI0ILerocs:

2.1.1

OCHOBBI 0€30ITACHOCTH METAJUTYPrHYECKUX TEXHOJIOTHH

2.1.2

OcHOBBI (hOPMHUPOBAHUS MHPOBO33PEHHS B MPO(ECCHOHANEHON ACATCIBHOCTH

2.13

dusuka

2.14

dusnueckass XUMuUs

2.1.5

dunocodus

2.1.6

OKoJorn4ecKue MpodIeMbl METAJUTyPTHIECKOTO IPOU3BOJICTBA

2.1.7

DKOJIOTHS

2.1.8

DKOHOMHYECKAs TCOopUs

2.19

Bceobmas ucropus

2.1.10

HNndopmaruka

2.1.11

Ucropus Poccun

2.1.12

KommsioTepHas rpaduka

2.1.13

O3HaKOMMTENIbHAS NIPAKTHUKA

2.1.14

OCHOBBI KpHCTAJUTOTpAaUH U MUHEPAJIOTHH

2.1.15

Pycckuii s3Ik M KyJIbTypa pedyu

2.1.16

VYueOHas mpaKTHKa

2.1.17

XHUMHUS METAJIJIOB

2.1.18

beszonacHocTh KU3BHCACATCIPHOCTH

2.1.19

BBenenue B cienMaiabHOCTh

2.1.20

Xumus

2.2

JMcuunanHb1 (MOAY/IH) U MPAKTHKH, 115l KOTOPHIX 0CBOCHHE IAHHOM JHCHUNITMHBI (MOIYJIs1) HEOGX0TUMO KaK
npe/lecTByolee:

221

MaTepHaﬂOBeﬂeHI/Ie

222

MertamoBenenue

223

Meramnyprust 61arOpoAHBIX M PEAKHX METAJIOB

224

MeTaJIHprI/IH TSKCIIBIX IBCTHBIX MCTAJIJIOB

225

O6OFaH1€HI/IC TIO0JIC3HBIX MCKOIIAaCMBbIX

226

OCHOBBI TEXHOJIOTHH MOJIYUCHHUS U O6pa6OTKI/I METAIJI0OB

227

Tennorexuuka

228

I/IHq)OpMaLII/IOHHOC obecrneucHue METAJIITYPruieCKoro npou3BoACTBa

229

O6opynoBaHue THIPOMETANITYPIHIECKUX 3aBOIOB

2.2.10

OO6opynoBaHne MHPOMETALTYPIHIECKUX 3aBOJIOB

2.2.11

OCHOBBI IPOEKTUPOBAHUS METAJUTYPIrHUECKUX MPENIPUATHH

2.2.12

HpOCKTHpOBaHHC 1 JIOTUCTHUKA TCXHOJOTHYCCKUX MPOLCCCOB

2213

TGOpCTI/I‘leCKI/Ie OCHOBBI HOBBIX IMMUPOMETAJLTYPTHUCCKUX MPOLCCCOB

22.14

Teopusi THAPOMETAILTYPIHISCKUX MPOIIECCOB

2.2.15

Teopust MeTaJUTyprHYECKHUX IIPOLIECCOB

2.2.16

Teopus 3kcrepuMeHTa

2.2.17

Teopus 21€KTPOXUMUYECKUX IIPOLIECCOB

2.2.18

duznyeckas KyJabTypa U CIIOPT

2.2.19

ABTOMaTH3aIHS MCTAJLTYPTHUCCKUX MPOLECCCOB

2220

HHdopManmoHHbIE TEXHOJIOTUH B METaJLTyprUH




2.2.21 | JIuteiiHOe POU3BOJICTBO

2.2.22 | Metamnyprus 3070Ta u cepedpa

2.2.23 | Mertannyprus JerkUX U TYTOIUIaBKUX METaJlJIOB

2.2.24 | Metamnyprust M€ U COITyTCTBYIOIIUX DJIEMEHTOB

2.2.25 | Metamnyprus 4epHbIX METAJJIOB

2.2.26 | MonenupoBaHue NpOLECCOB U 00BEKTOB B METAJLTYPrHH

2.2.27 | O6paboTKa METAJIOB JTaBICHUEM

2.2.28 | CoBpeMeHHbIE TEXHOJOTHH TMOIYYSHHS IBETHBIX METAJUIOB U COIMyTCTBYIOLIUX 3JIEMEHTOB

2.2.29 | TepmoobpaboTKa

2.2.30 | 'ocynapcTBeHHAst UTOTOBAsi aTTECTALUS

2.2.31 | 3amuTa BBITYCKHOW KBAIM(DUKAIIMOHHOW PabOThI

2.2.32 | MeTamtyprusi CBUHLIA M COITyTCTBYIOIIUX dJEMEHTOB

2.2.33 | Metannyprus OMHKa U COITyTCTBYIOUIMX AIICMEHTOB

2.2.34 | OcHOBBI IPOEKTUPOBAHUSL U CTPOUTEIILHOE JIENI0

2.2.35 | ITonrotroBka K NpoIeype 3alIUThl BBITYCKHOW KBaTHN(DHUKAIIMOHHON pabOoTHI

2.2.36 | [IpenaumiomMHas MpaKkTHKa

2.2.37 | DkOHOMHKA ¥ yTpaBICHUE Ha TPEIIPUATHN

3. KOMIETEHIIMY OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI IV CLIUIIJINHbBI
(MOJY.JIST)

OlNK-1: CnocobeH pelwwaTtb 3aaaym npod)eccuoHanLHON AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNMPOBaHuA,
MaTemMaTHU4ecKoro aHanmu3sa, ectTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

NOTMK-1.1: 3HaeT: PU3NKO-XUMUYECKNE OCHOBbI U METOALI MaTEMaTUYECKOr0 MOAENMPOBAHUS METaNypruiyeckmx
MPOLIECCOB MOMy4YeHMs LIBETHLIX METanNNoB

NOIK-1.2: YMeeT: BbISBMATb NPUYNHBI HECOOTBETCTBMSI NAapamMeTPOB TEXHOMOMMYECKOro npoLecca, NPorHo3mpoBaTh
noBedeHre npouecca Ha OCHOBE MaTeMaTU4eCKnx mogenemn

MOIK-1.3: BnageeT: HaBblkaMy MaTeMaTU4EeCKOro aHanunsa u MoAaenMpoBaHust

OlNK-2: CnocobeH y4dyacTBOBaThb B NPOEKTUPOBaAHNUN TEXHUYECKUX 06BLEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrM4eCKnx n coumanbHbIX orpaHquHMﬁ

MOTK-2.2: YmMeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOW TEXHOMOMK, 0ObEeKTa, CUCTEMbI

MOIK-2.1: 3HaeT: 0OCHOBbI NPOEKTUPOBAHNSA TEXHUYECKMX OOBEKTOB, CUCTEM U TEXHONOMYECKUX NPOLIECCOB;
OCHOBbI 3KOHOMMWYECKUNX, IKONOMMYECKMX U coLmarnbHbIX OCOOEHHOCTEN MeTanyprMyeckoro NpoM3BoACTBa

NOMK-2.3: Bnageet: HaBblkaMy NPOEKTHOWN AeATENbHOCTH

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AEATENbLHOCTH,
obpabaTbiBaTb U NPeACTaBNATL IKCNEepPUMeHTanbHble AaHHble

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CpeAcTBa U3MEPEHUS, MaTemMaTuyeckuin annapaTt ansa o6paboTku n
aHanusa aKcnepumeHTanbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHNSA U3MEPEHUIA U X 00paboTKM

MOIK-4.1: 3HaeT: OCHOBbLI METPOJSIOrMK, METOAbl 00paboTKM SKCNEPUMEHTANbHbIX AaHHbIX

OMNK-5: Cnoco6GeH peluaTb Hay4YHO-UCCreaoBaTeNbCKME 3a4a4m Npy ocyLlecTBieHUMn npodeccuoHanbHoOu
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEHHbIX MH(POPMALMOHHBLIX TEXHONOIMIN U NPUKIAAHbIX annapaTHo-
nporpaMMHbIX CpeacTB

NOIK-5.3: Bnageet: HaBblkaMy aHanM3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccmnoHanbHOM AeaTEeNbHOCTH

MNOTIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHAOPMALMOHHBIX TEXHOMOMMIA N NPUKNaAHbIX annapaTHO-NPorpaMMHbIX
cpeacTs

NOMK-5.2: YmMeeT: NpuMeHATb MHPOPMaLIMOHHbIE TEXHOMNOMN 1 NporpamMmmMHoe obecneveHne ans peLleHms HayyHo-
nccregoBaTenbCKMX 3agay B 00nacTv nonyyeHnst LBETHLIX METaroB

OlNK-6: Cnocob6eH npMHMMaTbh 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHanbHON OeATEeNbHOCTHU,
BblOMpaTb 3chdekTUBHLIE U Ge30onacHble TeEXHUYECKue cpeacTBa U TEXHONOrnm

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB MOMyYEeHUS LIBETHLIX METanNoB

MOTK-6.3: Bnageet: HaBblikaMu BbiGopa adheKTMBHBIX U 6e30nacHbIX TEXHUYECKUE CPeacTB U TEXHONOMMN

NOIK-6.2: YmeeT: aHanM3nmpoBaTb MHPOPMALIMIO O TEXHONOMMYECKOM MPOLIECCE MO pe3ynbTatam MOHUTOPUHIA U
nNpUHUMaTb 060CHOBaHHbIE peLLeHns

OlK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYH0 AOKYMEHTaLUI0, CBA3AaHHYIO C
npodeccuoHaNnbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeACTBYHOLWMMN HOPMATUBHBIMU JOKYMEHTaMu
MeTaruTypruieckon oTpacnm




MOIK-7.1: 3HaeT: OCHOBbI COCTaBMNEHUSI U UCMOSTb30BaHUSA HOPMATUBHbIX JOKYMEHTOB METanypruyeckon otpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTb, TEXHUYECKYIO JOKYMEHTALMIO TEXHOMOMM-4eCKoro npoLuecca n npuHnmaTh
0B0oCHOBaHHbIe peLleHnst

MOIK-7.3: BnageeT: HaBblkaMy COCTaBMEHUS N MPUMEHEHNSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUS LBETHbBIX
MeTannos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUUYECKUI aHanu3 U CUHTe3 MHOPMaLMK, NPUMEeHSATb
CUCTEMHbI NoaXxoA AN pelleHUA NnocTaBrieHHbIX 3agaY

NYK-1.1: HaxoguT 1 aHanuanpyeT MMEIOLLYIOCS MHOopMaLMio AN peLleHns NocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB 1 HeJoCTaTKoB

NYK-1.2: Npeanaraet nyTu pelleHns 3agayn Ha OCHOBE CMCTEMHOrO nNoaxoaa

YK-2: CnocobeH onpeaenAdaTb KPpyr 3agayd B paMKax NOCTaBNIEHHOM Lenu n BbIGMpaTb onTuManbHbIle
cnocobbl ux peweHnsa, ncxoga m3 p,eVICTByIOLIJMX npaBoBbIX HOPM, MMeHLKNXCcA pecypcoB U OrpaHVI‘-IEHVIﬁ

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UCMONHUTENEN ANS peLleHns 3agaqm

NYK-2.3: NpoBoanT TEXHWUKO — 3KOHOMUYECKOE 0B0CHOBaHWE, aHanM3npyeT aaekBaTHOCTb MPUHMMAEMbIX PELLEHUI
C YY4ETOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble CNocoObl pelleHns 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOW popmax Ha
rocynapcTBeHHOM s3bike Poccuiickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbiGnpaeT KOMMYHUKaTUBHbIE TEXHOOMMN OBLLEHNS HA rOCYAapCTBEHHOM M MHOCTPaHHOM Si3blKax

NYK-4.3: BbINnonHSAeT nepeBod NpodeccuoHarnbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) HA rOCY4apCTBEHHbIN SA3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTBJ'IFleT 0EeNOoBYIO Nepenncky Ha rocyaapCTtBeHHOM U MHOCTPAaHHOM A3blKax

YK-9: CnocobeH ncnonb3soBatb 6a3oBble gedeKTronormyeckue sHaHMA B couuanbHOM U npodeccuoHanbHoOMn
ccepax

NYK-9.1: MNpumeHsieT 6as3oBble fedeKTONOrMYEeCcKNe 3HaHUS BO BCcex chepax AenaTenbHOCTU

NYK-9.3: CoBepLueHCTBYET AedeKTONorm4eckue 3HaHus

NYK-9.2: BuibupaeT meToabl 1 NpremMbl OLEeHKU NpodecCuoHansHom cpeapl

B pe3yabTaTe 0cBOeHHS THCHHILTHHBI (MOIYJIs) 00y4alOIIUTiCS TOKEH

3.1 |3HaThn:

3.1.1 [ 1. TepmoauHAMHUKY U KHHETHKY IIPOLIECCOB B3aMMOACHCTBHS MEX/y BEIECTBAMHU, JHArPAMMBI COCTOSIHUS Pa3IHUHbBIX
CHCTEM, OCHOBBI HOHHOM T€OPHH JKUIKUX IIIAKOB, JEKTPOXUMUYECKON MPUPOABI B3aUMOICHCTBHS XKUAKHX MITAKOB C
METaJUIOM U IUTEHHOM, OCHOBBI pABHOBECHOI'O pacIpeAeICHuU.

3.1.2 | 2. OcHOBHBIE METO/IBI pacyeTa MpU PEIICHUN HHKEHEPHBIX 3aa4.

3.2 | YmeTh:

3.2.1| 1. IIpoBoauTh TEPMOIMHAMUYECKUHN U KUHETUYECKUI aHAJIN3 IIPOLIECCOB B3aUMO/ICHCTBUS BEIIECTB, aHAINU3 TUarpaMm
COCTOSIHMS, ONIPEEISTh PABHOBECHOE paclpeieieHUe BEIIEeCTB.

3.2.2 (2. ®opmynupoBaTh HHKECHEPHBIEC 3a0aUH.

3.3 | Baagern:

3.3.1 | 1. HaBeikamu pacyeTa yCJIOBUA paBHOBECCHA MECTAJUTYPIrUiCCKUX IMMPOLECCOB HA OCHOBC 3aKOHOB TCPMOAMHAMUKH U
KWHCTHUKH.

3.3.2| 2. HaBbikamu pacyéTa U HHTEPIPETALUYU UX PE3YIHTATOB.
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