yupeskIeHue BbICIIEero 00pa3oBaHus

( - HerocynapcrBeHHOe 4YacTHOe 00pa3oBaTe/ibHOE
) «Texuuuecknit ynusepcurer Y ['MK»

L~ 1p@PBUMA Chg
“ww“‘"“”"'vob’q”o
S ~Hoe
) Ny,

15.04.2021

PABOYASA ITPOI'PAMMA JTUCHUIJINHBI

OCHOBBI TEXHOJIOI'MH ITIOJYYEHUSA U
OBPABOTKU METAJIJIOB
O0padoTKa MeTAJIOB JIaBJI€HUEM

3akperiena 3a kadeapoi MeTaJIypruu
VY4eOHsIi mraH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTasoB"
Krammpuxarms O0axanaBp
®dopma 00ydeHus 3a04Hast
OO0mas Tpya0eMKOCTh 23ET
Yacos 1o y4eOHOMY IIIaHy 72 Busl KOHTpOIISE HA Kypcax:
B TOM YHCJIC: 3aueThl 4
ayJIUTOPHBIE 3aHATHS 16
camocToATeNbHas paboTa 52
4acoB Ha KOHTPOJIb 4

Pacnpez[e.ﬂemle YacCoB JUCHUILIMHBI 10 KypcaM

Kypc 4
Bun 3anstuii vII | P Hroro

Jlexiun

JlaGoparopusie 8 |8 [8 |8
Htoro ayxn. 16 |16 |16 | 16
Konrakthas padora |16 |16 [ 16 |16

Cawm. pabota 52|52 (5252
Yackl Ha KOHTPOJIb 4 (4 |4 |4
HUroro 72 (72172 (72




Pa3paboTunk nporpaMmsr:

Kano. mexu. Hayk, 0oy. kagedpwi, Henpsaxun Cepzeii Onecosuu

Pabouas nmporpamMma JUCIUILIHHBL
Oo0paboTka MeTaJJIOB 1aBJIeHHEM

paspaborana B coorserctBun ¢ ®PI'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

BripaboraTs y 00y4aromerocs CriocoOHOCTH:

-aHaJIM3UPOBATh TEXHOJIOTNUECKUE IPOLIECCHl 00pabOTKH METAIIOB AaBICHHUEM;

-IIPOBOJUTH PACUETHI OCHOBHBIX TEXHOJIOTHYECKHX ITapaMeTpOB;

-mo16upaTh 000PYAOBAHNE M TEXHOIOTHYECKYIO CXEMY JJIS IPOU3BOACTBA KOHKPETHOTO THITA METAJIIONPOYKITHIH;
-aHAJIU3UPOBATH ONTUMAJIBHOCTD NPUMCHEHU S paCCManI/IBaeMOﬁ TEXHOJOI'MU IMPOU3BOJCTBA B 3aBUCUMOCTHU OT KPUTCPUA
OIITHMAaJBHOCTH.

1.1 3agaun

Hpouecc H3Yy4YCHUA JUCHUILIMHBI HAalIpaBJICH Ha (I)OpMI/IpOBaHI/Ie (621 (5107410)111%0.4 KOMITETCHITUMN:
-CITOCOOHOCTH OCYHICCTBIATD U KOPPCKTUPOBATH TCXHOJOTHICCKUEC MMPOUECCHI B MCTAJIITYPIruu U MaTepHan006pa60TKe.

2. MECTO JUMCHHUIIJIMHBI (MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Hwukn (pazmen) OIT: | F1.0.10

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | MarepuanoBeneHue

2.1.2 | MerannoBenenue

2.1.3 | Metamnyprust 6JIarOpOHBIX U PEAKHX METAIIOB

2.1.4 | Meramuryprusi TSOKENBIX I[BETHBIX METAJLIOB

2.1.5 | Oborarenne moJjIe3HbIX HCKOAaEMBIX

2.1.6 | ObopynoBaHUE THIPOMETATLUTYPTHICCKUX 3aBOJIOB

2.1.7 | ObopymoBaHUE MUPOMETAILTYPTUICCKHUX 3aBOJIOB

2.1.8 | OcHOBBI 00IIIEHH)XKEHEPHBIX 3HAHHIMA

2.1.9 [ [IpuknaaHsie OCHOBBI IPO()ECCHOHAIBHBIX 3HAHHN

2.1.10 | IIpoexTupoBaHUE U JTOTUCTUKA TEXHOJIOTHYECKHUX IPOIECCOB

2.1.11 | TeopeTuueckre OCHOBBI HOBBIX MHUPOMETAJUTYPTUYECKUX MPOLECCOB

2.1.12 | Teopust THAPOMETAIITYPTUYECKUX MPOLIECCOB

2.1.13 | Teopus MeTayUTypru4ecKux MpoIeccoB

2.1.14 | Teopus skcrniepuMeHTa

2.1.15 | Teopust 3MEKTPOXUMHUYECKHX MPOIIECCOB

2.1.16 | TemnorexHuka

2.1.17 | DneKTpoTeXHUKA U IEKTPOHMKA

2.1.18 | Bricirass MaTeMaTHKa

2.1.19 | MaTeMaTH4YeCKHE U €CTECTBCHHO-HAYYHBIC acIeKThl PO(PEeCCHOHANBHON NeATSILHOCTH

2.1.20 | MeToapl KOHTPOJIS M aHAJIN3a BEILECTB

2.1.21 | Metposorus, cTaHAapTH3anusI U CepTHUGHUKALUI

2.1.22 | OcHOBBI 6€30MaCHOCTH METAJTYPTUYECKUX TEXHOJIOTHMA

2.1.23 | OcHOBBI KOMMYHHKAIIUX U TIPABOBOH KyJIBTYpEI

2.1.24 | OcHOBBI KpUCTAIIOTPaQUN ¥ MHUHEPAIOTHI

2.1.25 | OcHoOBBI (hOpMUPOBAHUST MUPOBO33PEHHUS B MPODHECCUOHATLHON JIESTETLHOCTH

2.1.26 | IIpaBoBeneHue

2.1.27 | TlpukinagHble acneKThl (PH3UKO-XHMHUCCKUX 3HAHUI

2.1.28 | ConpoTUBICHHE MaTEPHUAJIOB

2.1.29 | Temno¢uznka

2.1.30 | ®u3uko-xuMus METAJLIypruu4ecKux IPOLECCOB U CUCTEM

2.1.31 | ®usnueckass XUMUs

2.1.32 | dunocodust

2.1.33 | Xumus Meramion

2.1.34 | Dxonorus

2.1.35 | DxoHOMUYECKasT TEOPUs

2.1.36 | be3omacHOCTD KU3HEAEATETLHOCTH

2.1.37 | BBenenue B CIenMaibHOCTh

2.1.38 | Bceobmas uctopus

2.1.39 | UHOCTpaHHBIN SI3BIK




2.1.40 | UndopmaTuka

2.1.41 | Ucropus Poccun

2.1.42 | KomnprotepHas rpaduka

2.1.43 | O3HakOMUTENbHAS TTPAKTHKA

2.1.44 | Pycckuil S3bIK U KyJIbTYpa peuu

2.1.45 | Yuebnas mpakTuka

2.1.46 | ®usuka

2.1.47 | Xumus

2.1.48 | Oxomormyeckue MpodIeMbl METaJUTyPrHUeCKOTO TPON3BOICTBA

2.2 | AucuunjauHbl (MOAY/IU) U IPAKTUKH, /151 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIs) HEOOXOUMO KaK
npeaniecTByIee:

2.2.1 | TocynapcTBeHHast HTOrOBasi aTTECTALHS

2.2.2 | 3amuTa BBIMYCKHON KBAJM(pUKAIIMOHHON pabOThI

2.2.3 | IloaroroBka K Mmpolenype 3alIUThl BBITYCKHON KBaJH(PUKALMOHHOW PabOTHI

2.2.4 | llpepnunnoMHasi pakTHKa

3. KOMIETEHLIMY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCLHMUILIMHBI
(MOJIYJIST)

OlNK-1: CnocobeH pelwaTtb 3agayun npod)eccCuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNMPOBaHNA,
MaTeMaTM4eCKOoro aHanus3a, eCtTeCTBeHHOHay4Hble U OOLenHKXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamy MaTeMaTUYeCKOro aHanmaa n MogenMpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPU4YNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOro npouecca, nporHo3npoBaTb
nosegeHune rnpolecca Ha oCHoBe MaTeMaTn4eCKkmnx mogaenen

MOIK-1.1: 3HaeT: pn3MKO-XUMMUYECKME OCHOBBLI U METObLI MaTEMaTUYECKOro MOAENUPOBAHNS MeTannypruyeckmx
NPOLEeCCOB MOJTy4EHUS LIBETHLIX METaNMOB

OlNK-2: CnocobeH y4yacTBOBaThb B NPOEKTUPOBAaHNN TEXHUNYECKUX 06BbEKTOB, CUCTEM U TEXHONOMM4YECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrmM4eCKux n coumanbHbIX orpaHquHMﬁ

NOTK-2.2: YmeeT: NpoekTMpoBaTb OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOM TEXHONOMU, 06bekTa, cMcTeMbI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKUX OOBEKTOB, CUCTEM M TEXHONOMYECKUX NPOLECCOB;
OCHOBbI 3KOHOMUYECKNX, SKONTOMMHYECKMX N colmanbHbiX 0COBEHHOCTEN MeTannypruyeckoro Npom3BoacTea

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AeATENbHOCTH

OlNK-4: CnocobeH NpoBOAUTL NU3MEpPEHUs N HabnaeHus B cchepe npocheccMoHanbHON AEeATENbLHOCTH,
06paGaTblBaTb U npeactTaBnATb 3KCNepuMeHTarnibHble AaHHbIe

NOIK-4.1: 3HaeT: OCHOBbI METPOSIOMNKN, MeToAbl 0O0paboTKM 3KCNEPUMEHTASBHBIX AaHHbIX

MOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPEeACTBa U3MEPEHNSI, MaTeEMaTMYECKUIA annapaT ans obpaboTku n
aHanm3a aKcneprMMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHMS U3MEPEHUIA N nX 0bpaboTKn

OlK-5: Cnoco6eH pelwwaTtb Hay4yHO-UccnegoBaTelbCKUe 3a4avu npu ocyllecTBreHUn npod)eccnoHanbLHom
[eATeNnbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHONIOTUM U NPUKNaAHbIX annapaTHo-
nporpamMMHbIX CPeAcTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHUS Hay4YHO-TEXHUYECKMX 3aay B
npodeccnoHanbHon OeaTenbHOCTH

NOTK-5.2: YmeeT: npuMeHaTb UHOOPMALIMOHHBIE TEXHONOMMM U NporpaMMHoe obecneyeHre Ans peleHns HayyHo-
nccnegoBaTenbCcKkMx 3agad B 06nactu nonyvyeH1s LUBeTHbIX MeTarnnoB

MOMK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(DOPMALMOHHBLIX TEXHOMOMI U NpUKNagHbIX annapaTHo-NPorpamMmmMHbIX
cpeacTs

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHaNbHON AeATENIbHOCTH,
BblOupaTb 3cppeKkTUBHBbIE U Ge3onacHble TEXHUYECKUEe CpeacTBa U TEXHONOrnmn

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOJTOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa n
npvHUMaTb 060CHOBaHHbIE peLleHus

MOIK-6.3: Bnageet: HaBbikaMu Bblbopa 3ddeKTUBHbBIX U Be30nacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMMIA

NOIK-6.1: 3HaeT: 0OCHOBbI TEXHOOMMYECKMX NPOLIECCOB MOSTy4YEeHUs LIBETHLIX METamoB

OMNK-7: CnocobeH aHanu3npoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY AOKyMeHTauunr, CBA3aHHYIO C
npodneccwouaanoﬁ AeATeNbHOCTbIO, B COOTBETCTBUU C AeﬁCTBymeMM HOPpMaTUBHbIMU OOKYMEeHTaMMn
MeTaﬂﬂyper'-IECKOﬁ oTpacnu

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHUS N UCNONb30BaHNS HOPMAaTUBHbLIX JOKYMEHTOB MeTannypruyeckon otpacnu

NOTIK-7.2: YmeerT: aHannM3npoBaTb, TEXHNYECKYIO OOKYMEHTALUIK TEXHONOMNM-4eCKoro npouecca n npuHnMaTb




000CHOBaHHbIE peLLeHUs

NOIK-7.3: BnageeT: HaBblkaMn COCTaBMEHNS U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NONy4YeHNs LBETHbIX
MeTanmnos

MK-1.1: CnocobeH onpepe-nsTb OpraHN3alMoHHbIE U TeXHUYEeCKNe Mepbi N0 BbINOSIHEHUIO NPOU3-
BOACTBEHHbIX 334aHUI NNABUSbHbIM NepeaenomM NPOU3BOACTBA TAXENbIX LIBETHbIX MeTasfioB

UMK-1.1.2: Ymeer:

- OUeHMBaTb Ka4eCTBO N COOTBETCTBME TEXHNYECKMM YCIOBUSAM (TEXHONMOMMYECKUM perfameHTam) Cbipbs (LLUNXTbI) 1
3HeproHocutenewn (ra3, Ma3yT, KOKCUK, CKaTblil BO3AYX, KUCMOPOA, asoT);

- perynupoBaTtb NpoLecc NnaBku Ha OCHOBE AaHHbLIX O COCTaBe NepennaBnaeMbiX MaTepmanos, NoKasaHum
KOHTPOMNbHO-N3MepUTENbHBIX MPMBOPOB M BU3YyarbHbIX HAbnAeHNI;

- OpraH130BbIBaTb B 3aBUCUMOCTW OT coAepXaHusa MeTansa n XMM14ecKoro coctasa LUMXTblI BedeHne npouecca
nnaBekn B pexumMax, obecrneyvmBaownx MakCcumansHoe U3BrneyeHme metanna u Bolxog rogHoro;

- KOPPEKTMPOBAaTb NpoLecchl NnaBku fobasneHnem rniocoB 1 060POTHLIX MaTepmnarnoB, MHTEHCUBHOCTbLIO AYThS.

WMIMK-1.1.3: BnageeT HaBblkamu:

- KOHTPOMsi COCTOSAAHMSA 06OPYAOBaHNS U BCOMOraTefbHbIX MaTepuanos Ans npouecca nnaeneHns B neyu;

- COCTaBIIEHNsI TEXHUYECKOW AOKYMEHTaLumM Ans pecypcHOro 1 opraHM3aumMoHHoro obecneyeHus npouecca
NOAroTOBKW U BEAEHUSA NIaBKuW, PasfMBkA MeTanna;

- MOHWUTOPWHIa YCTAaHOBIEHHbLIX PEXUMOB U KOHTPONMPYEMbIX NapamMeTpoB BeAEHMS NPOLECCOB NITaBKu
(nepennaBkn U padMHUPOBaHUS LIBETHBIX METAIOB, NIABKN Py, KOHLEHTPATOB, arfnomepara, orapka u Crnnasos,
(hbIOMUHIOBaHUS, BENbLEBaHUSA, AUCTUNIIALNMA, KyNensuumn) B nevax pasnuyHbiX BUAOB U TUMOB;

- BbISIBIIEHWS NMPUYMH HEFATUBHBIX U3MEHEHMI MapamMeTpOoB M NokasaTernen npouecca nnaeku;

- ornpegeneHns Mep No yCTpaHeHWo HeMoragokK B paboTe NeyHbIX arperatoB 1 BCnomoraTeneHoro o6opygoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AeATENbHOCTM NoApa3fereHns 3a CMeHy - pacxoda MatepuarbHO-
TEXHUYECKUX PECYPCOB M SHEProHOCUTENEN, MPUYNH Bpaka U CHWXEHMS KavyecTBa npoaykumm (paboT, ycnyr);

- BeAeHNs1 Y4EeTHOWN U TEXHOMNOMMYECKON AOKYMEHTaUMM Ha ByMadkHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

UMK-1.1.1: 3Haer:

- YCTPOWCTBO, Ha3Ha4YeHne, TeXHUYECKMNEe XapaKTepUCTUKN, KOHCTPYKTVBHbIE OCOBEHHOCTW, NpaBumna 0bcnyxvBaHus
1 aKcnnyaTauum NpUMeHsieMbIX B NMpOMEeTanyprun nnaBuibHbIX arperaToB: OTpaXaTerbHbIX, LWAaXTHbIX,
pygoHoTepmuyeckux, obegHUTEnNbHbIX Nneven, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHON U KUCIOPOOHO-haKenbHON
nnaBKuW, ANEKTPOAYrOBbIX, UHOYKLUNOHHBLIX NeYen, (OblOMUHI-NeYen, BenbL-nevyen, KOHBEPTEPOB, PadPUHNPOBOYHbIX
KOTMOB;

- CXEMbl TEXHOMOMMYECKOW 06BA3KM Neyn, NoAarLLmnX 1 OTBOASILLMX BO34YXOMNPOBOAOB, ra3oXxo4o0B,
3MNeKTPOCHABXEHUS, KNCMOPOAHbIX, a30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKaLWIA, CUCTEM LIMPKYNSLAA 1
oxraxaeHus;

- OCHOBHblE MeTanfypruyeckme TEXHONOMMN NPOM3BOACTBA TSXKeNbIX LBETHLIX MeTannos, unsnyeckne npoLeccol
XMMUYEeCKMe peakumm npouecca nnaBKku LBETHbIX METanoB 1 CNnaBoB.;

- baKTOpbI, BANAIOLLME HA XOA TEXHONOMMYECKOro npoLecca, 1 cnocobbl ynpasneHus nmu;

- AeNCTBYIOLLME CTaHAapThl, TEXHUYECKUE YCMOBUSA, NOMOXEHNSA N MHCTPYKLMM NO COCTaBIEHNIO U ODOPMIEHNIO
TEXHUYECKOMN U Y4ETHOM OOKYMEHTauuu;

- cneumanuanpoBaHHOe NporpamMmmHoe obecnedeHne nrnaBuibHOrO y4acTka;

- TpeboBaHWs oxpaHbl TPyAa, NPOMbILLFIEHHOW, 9KONOrMYECKON 1 NOXapHON 6e30NacHOCTU Ha NNaBMITbHOM yyYacTke

MK-1.2: CnocobeH opraHM3oBaThb paboTy paboTHUKOB NJIaBUIILHOIO Nepeena NpoM3BoACTBa TAXesbIX
LBeTHbIX MeTansioB

NIMK-1.2.2: Ymeer:

- KOHTPONMpOBaTb cobntogeHne paboTHMKaMM TEXHOMOMMYECKNX PErMaMeEHTOB NpoLiecca ninaBkKy;

- OLEHMBATb Ka4eCcTBO NpoBeAEHNs] pabOTHUKaMM TEXHUYECKON OUArHOCTUKN, TEKYLLMX U KanuTanbHbIX PEMOHTOB
nnasurbHOro 0oopyaoBaHus

WNIMK-1.2.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NO NpoLeccam niaBku;
- 3HaYeHUs NpedenbHO A0NYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLIMX BELLIECTB B OKPY)KaloLLY0 Cpeay;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpasneHus

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPOIS BbIMOMHEHUS NPOM3BOACTBEHHBIX 3a4aHui U cobnogeHns paboTHMKaMM TEXHOSTOTMYECKMNX MHCTPYKLMIA 1
pernameHToB;

- opraHM3auun BeINONHEHNST paboTHUKaMN TEXHUYECKOrO 06CNy>XMBAHWS, pernamMeHTHbIX TEKYLLMX U KanuTanbHbIX
peMOHTOB 000pya0BaHWS HA NNABUIIBHOM Y4YacTKe;

- KOHTpONs cobnoaeHns paboTHMKaMU TPYAOBOW AUCLIMNIIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOMH,
NPOMBILLITEHHOW 1 3KONornyeckon 6e3onacHoCT

MK-1.3: Cnoco6eH onpeaenstb opraHN3aLMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMHEHUIO
NPoOn3BOACTBEHHbIX 3a4aHM KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXErNbIX LBETHbIX MeTannos

WIMK-1.3.3: BnageeT HaBbikamu:
- KOHTpONs cobnoaeHnst TPeb6OBaHNIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE




BbISIBNIEHNE U YCTPAHEHWE NMPUYUH UX HapyLUEHWS;

- COCTaBMeHWe TEXHNYECKON AOKYMEHTaLMN ANs PecypcHOro N opraHnsaumoHHoro obecneyeHns npouecca
KOHBEPTMPOBAaHWS;

- PyKOBOACTBA 3aNMBKOW LUTENHA, 3arpy3kow kBapLeBoro dnitoca 1 XornoaHbIx o6opoToB B KOHBEPTEP;

- MOHUTOPWHra cobrnofeHNs yCTaHOBIEHHbIX NapamMeTpoB MnpoLecca KOHBEPTUPOBAHUS, AaBIeHns, pacxoia
KOHBEPTEPHOro Bo3adyxa, TeMnepaTypbl, KOHLEHTPaUMN ABYOKUCU Cepbl B OTXOOALLMX ra3ax, paspexxeHns B Nbinesown
Kamepe;

- onpegeneHus Mep no yCTpaHeHWIo MPUUYNH HAPYLLIEHNS PEXUMHbIX KapT KOHBEPTUPOBaHUS;

- BeeHUs Y4eTHOWN 1 TEXHONOrMYECKON AOKYMEHTaUMN Ha ByMakHbIX 1 (MK) SNEKTPOHHBIX HOCUTENSAX

NIMK-1.3.2: YmeerT:

- aHanua3npoBaTb CobrnoaeHne peXXMMOB B NPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NONyvYeHne
MaKCMManbHOro U3BreYeHus MmeTanna n MakCMManbHOro BbIXoAa rogHoro;

- KOppEeKTMpoBaTb NapaMeTpbl NpoLecca Nnaeku - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTPaLUIO ABYOKNCU CEPbI B OTXOASILUX ra3ax, pa3peXeHne B MblfIEBON KaMmepe, COCTaB KOHBEPTEPHbIX
LUIaKOoB;

- BU3yasibHO U C UCMOSb30BaHMEM NpUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NITaBKU, ONpeaensaTb cTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTarsa K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEPA;

- paccuynTbiBaTb MaTepuarnbHble U SHepreTMyeckme NoToKM npoLecca KOHBEPTUPOBAHNS.

UMK-1.3.1: 3Haer:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboThbl U NpaBuna aKkcnfyaTaumm MeXaHM3MOB KOHBEPTEPA MOPU3OHTANbLHOIO U BEPTMKAIBbHOIO TUMNa, MyCKOBbIX U
BrOKUPYIOLLNX YCTPONCTB, KOHTPOMbHO-M3MEPUTESNbHbBIX MPMOBOPOB, CUCTEM aBapUNHOW CUrHaNM3aumum,
npucnocobrneHnin U MHCTPYMEHTOB;

- KOHBEpPTEPHbIE TEXHONOMN NPOM3BOACTBA MeaU, HUKENS;

- (bM3nKO-XxMMUYECKMEe CBONCTBA, COCTAB XMOKOIO LUTENHA, LUMXTOBLIX, 3aMpaBoOYHbIX MaTepuarsnos, nuraTypbl 1
OTXOOSLLMX ra3os;

- CNocoObl BbISIBNEHMWS N YCTPAHEHMS HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 0bopyaoBaHus;

- TEXHONOMMYECKME UHCTPYKLMK MO BbINIaBKe METanoB B KOHBEPTEPE;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrneveHne yyacTka KOHBEPTMPOBaHUS;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOMW, 9KONTOTMYECKON U NoXXapHON 6e30MacHOCTU Ha yyYacTke
KOHBEPTMPOBAHWSI.

MK-1.4: CnocobeH opraHn3soBaTb pPaboTbl pabOTHMKOB KOHBEPTEPHOro nepeperia NPou3BoACTBa TAXKebIX
LBETHbIX MeTannoB

NIMK-1.4.2: Ymeer:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHNIO PErMIaMeHTOB NpoLecca KOHBEPTUPOBAHWS;

- onpeaensaTb BU3yasribHO U MO KOHTPOJTbHO-U3MepUTENbHLIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MNpoLiecca
KOHBEPTUPOBAHUS;

- BblbupaTtb Hanbonee ahpeKkTUBHbLIN BapnaHT peLleHnsi paboTHMKaMM NOCTaBMNEHHbIX 3afay C y4eToM
BO3MOXHOCTEWN, PECYPCOB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- MPON3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOMOMMYECKME NHCTPYKLMM NpoLiecca KOHBEPTUPOBaHUS;
- TpeboBaHWsi CTAaHAAPTOB U TEXHUYECKUX YCINOBUIA, NpeabsBrsieMble K NPOAYKLUMN, BbiMyCKaeMOoWN y4acTKOM
KOHBEPTMPOBAHWS;

- 3Ha4YeHUs1 NpedernbHO AoNYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLMX BELLLECTB B OKPY)KalOLLYIO CPeay;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaeneHus

WNIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOJ1A BbINOJIHEHUA NPONU3BOACTBEHHbLIX 3a,anv||7| n COGJ‘IIOJJ,GHVIQ pa6OTHI/IKaMI/I TEeXHOJIMIOMrM4YeCcKnx MHCprKLlVII7I n
pernamMmeHToB;

- OpraHnsauunmn BbINOJIHEHNA pa6OTHVIKaMI/I TeXHNYeCKOoro O6CJ'Iy>KI/IBaHI/IF|, pernamMmeHTHbIX TeKYLMX N KanntanbHbIX
pPEMOHTOB 060pyA0OBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpONsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLUMNIMHDLI, TPeOOBaHMI OXpaHbl TPYAa, NOXapPHOMN,
NPOMBILLITEHHOW 1 3KONornyeckon 6e3onacHoCTn

MNK-1.5: Cnocob6eH onpegenaTb opraHU3auMoOHHbIE U TEXHUYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOACTBEHHbIX 3a4aHUN B OTAENEeHUAX OCHOBHbIX onepaumﬁ npouecca rmgpomeTtannypruieckoro
npoun3BoACTBaA TAXeNbIX UBETHbLIX MeTanmnoB

WMIMK-1.5.3: BnageeT HaBblkamu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNA OCHOBHOrO, BCNOMOraTensHOro o60pyaoBaHUsA 1 TEXHOMNOrMYeCcKon 06BA3KM
arperaToB rmapoMeTansypruyeckoro Nnpou3BOACTBa TSXKENbIX LIBETHbIX METANMO0B;

- pa3paboTKn Mep NO YCTPaHEHMWIO NepexoasLLmMX U NPodnNakTUKe TUMOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIEHHbLIX
peXMMOoB paboThl, HENONAAOK U BHEMNMAHOBLIX NPOCTOEB 060PYAOBaAHMS;

- onpegeneHus Mep no npegynpexaeHnto 0paka u NoBbILLEHUIO KadecTBa nepepaboTkn NOCTynawLwmx B
rmagpomeTannyprnyeckoe npon3BoACcTBO MaTepuarnos;




- NPUHSATUS PELLEHUI O pexnmax obpaboTku NOCTYNMBLLMX B NepepaboTKy LUMXThbl, PACTBOPOB, NyJbMbl, MMApaToB.,
CMneKkos, wWwnamMos, OﬁOpOTHbIX pacTBOpOB, MPOMbIBHbIX 1 CTOMHbIX BOA, NMPOAYKTOB BbillenavynBaHna u
Knaccudmkaumu;

- OpraHm3auunn TexHn4ecku HpaBMHbHOVI aKcnnyaTtaunum oCHOBHOro n BcnomMmoraTtesibHOro OﬁOpy,D,OBaHI/Iﬂ,
TEXHOMOrM4ecKom 06BA3KM U KOHTPONBHO-N3MEPUTENBHBIX YCTPOMUCTB B OTAENEHUM OCHOBHbIX onepaLmm
rmapomeTannyprnyeckoro npomM3BoAcCTBa;

- BeleHNs1 y4ETHOM U TEXHOMNOMMYECKON AOKYMEHTALMN Ha BYyMaXKHbIX U (MK) 3NEKTPOHHBLIX HOCUTENAX B OTAENEHWM
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NIMK-1.5.2: YmeerT:

- MCNonb30oBaTb MHOPMALMOHHbIE TEXHOMOMMM N CpeACcTBa ANsl aHann3a U NPoBeAEHNS pac4eTOB NapaMeTpoB,
PEeXMMOB M NokasaTenen npolecca rmapoMeTanyprmieckoro Npon3BoACTBa TSHXKENbIX LBETHLIX METarsoB;

- BblAEPXXMBATb TEXHOJOTMYECKME PEXMMBI HA 3a4aHHOM YPOBHE MO NOKa3aHUSM KOHTPOMNbHO-N3MEPUTESNbHbIX
NpnbopoB 1 AaHHLIM aHaINM30B;

- KOPPEKTMPOBATL KITHOYEBbLIE MAapaMeTPbl TEXHOMOMMYECKMX MPOLECCOB rMapomeTan-nypriieckoro nponM3BoacTea
TSDKENbIX LIBETHBIX METAsOB, BIMSAIOLWME HA KA4eCTBO NosTy4aemMon NpoayKumm;

- YNpaBnsiTb NpoLeccamMmun rmapomeTansiyprmyeckon nepepaboTku pyq U KOHLEHTPATOB TSDKEMbIX LIBETHBIX METAsOB,
NPOMPacTBOPOB, MPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPaBWUIIBHOCTb HACTPOVKM NapamMeTpPoB TEXHONOMMYECKNX arperaTtoB rmgpomMeTanypruieckoro
Nnpon3BoACTBa;

- BbISABNATb HApPYLLEHMS NpaBui aKCnnyaTaumm n TeXHM4eckoro obenyxueaHmsa obopyaoBaHums
rmapomeTannyprumyeckoro NpoM3BoACTBa TSKEMbIX LIBETHbIX MeTannos

NMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, Ha3Ha4YeHne, NPUHLMN OENCTBUSA, TEXHUYECKME XapaKTePUCTUKN, Npasuna
obcnyxxuBaHua 1 aKkcnnyataumm rmgpomeTannyprudeckoro obopygosaHus (B TOM Yncrne cocyaoB, paboTaroLmx no
OaBIEHNEM) N TEXHOSOIMYECKON apMaTypbl (3aMOpHON U pPerynupytoLen apMaTypbl, CMCTEMbI TPYGONPOBOAOB,
HaCOCHOrIO X03ANCTBA, 4O3MPOBOYHLIX U MOAAMLLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSIEMbIX KOHTPOJSIbHO-
N3mMepuTenbHbIX NPUOOPOB, CPeaCTB aBTOMATUKM MU CUrHaANn3aumm B oTAeNeHNN OCHOBHLIX onepauui
rMapomMeTansypruyeckoro NpovM3BOACTBa;

- MPOU3BOACTBEHHO-TEXHNYECKNE, TEXHONOMMYECKNE MHCTPYKLMM MO BEAEHMIO ONepaumi rmapoMeTaniyprmieckoro
NpPOM3BOACTBA TAXKENbIX LIBETHbIX METAIOB,

- CNOCOoObI BbISIBIEHWS U PErMAaMEHT AEACTBUIA MO YCTPAHEHMIO BbISIBNEHHbLIX HEUCNPAaBHOCTEN M OTKITOHEHWI B
pexumax paboTel 000pya0oBaHNsI B OTAENEHNN OCHOBHbIX Onepaumi rmapoMeTanypruieckoro Nnpon3BoACTBa;

- TEOPUIO U TEXHOMOTUIO TMAPOMETaNNypPrnyeckoro NpoM3BoACTBA TSHKENMbIX LIBETHbIX METANIIOB;

- UHCTPYKUUK No obecneveHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXaLLUMX AparoLeHHble
MeTarnnbl;

- TpeboBaHMsi oxpaHbl TPpyAa, NPOM3BOLACTBEHHOW CaHUTapWUX, NPOMbILLNIEHHON, 3KONOTMYECKOM, NMOXapPHOM 1
XUMUYeCKOM 6e30NacHOCTM B OTAENEHMM OCHOBHbLIX ONepauuin rmgpomeTanyprmyeckoro nponM3BoacTea.

MK-1.6: Cnoco6eH opraHusoBaTb paboTbl pabOTHUKOB OTAENEHU OCHOB-HbIX onepauun npouecca
rmapomMeTanlyprumyeckoro npou3BoACTBa TAXKENbIX LUBETHbIX MeTannos

NIMK-1.6.2: YmeerT:

- onpeaenaTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTENbHLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperatax oTAeneHus rmapomeTannypruiyeckoro NpomM3BoacTBa;

- OLleHMBaTb PUCKM 1 onpeaensaTb Mepbl No obecne4vyeHnto 6e30MacHOCTM TEXHOMOMMYECKMX NPOLECCOB B OTAENEHUN
rmapomeTannypruyeckoro nponsBoacTea

NIMK-1.6.1: 3HaeT:

- NPON3BOACTBEHHO-TEXHUYECKNE N TEXHOMNOIMYECKNE NHCTPYKLNK, TEXHOMOIMYECKNE KapTbl, pernaMmeHThbl,
perynupyioLine nopsaok v npasuna BegeHusi NPoLECCOB B OTAENEHUW Mapo-MeTannyprmyeckoro npomM3BoacTsa;

- PU3MKO-XMMMYECKUE NPOLIECCHI, UCMOMb3YyeMble B TMAPOMETannypruyeckomM NPon3BOACTBE TAXKENbIX LBETHbIX
MeTanmnos;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
MeTann.l;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLumn Npon3BoACTBa, TpyAa M yNpaseHns B rMapoMeTanlyprmieckoM Npon3BoaCTBE;
- OCHOBbI MEHEXXMEHTA U KOPNOPATUBHOWN 3TUKKN, MPUHLMMbI MOBLILLIEHUS KayecTBa TPYAO0BOW XXMU3HN KONJEeKTNBa

WIK-1.6.3:

Bnapgeet HaBblkamu:

- KOHTPOS BbIMOMHEHNS NPON3BOACTBEHHbIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX MHCTPYKLMIA 1
pernaMmeHTos;

- KOPPEKTMPOBKM AEVCTBUIN PabOTHNKOB NPU OTKIIOHEHMAX U CO0AX B BEAEHMN OCHOBHBIX onepauui npouecca
NpOn3BOACTBA TSXKenNbIX LBETHbIX METanNoB.,;

- KOHTpons cobntogeHns paboTHukamm TpeboBaHMIM OXpaHbl TPyAa, NOXapHOW, NMPOMbILLFIEHHOW, XUMUYECKON U
akonoruyeckon 6esonacHocTn

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUYECKUN aHaNIN3 U CUHTE3 MH(hopMauun, NPUMEHATb CUCTEMHbIN
nogxoa Ansd peweHus nocTtaBfieHHbIX 3a4ay




NYK-1.1: HaxoguT un aHanuanpyeTt nMetoLLyocs MHopMaLmio ANsi peLleHns NoCTaBreHHbIX 3agaq

NYK-1.3: AHanuaupyeT npeanaraeMoe peLleHme ¢ y4eToM ero A4OCTOMHCTB U He4oCTaTKoB

NYK-1.2: Npeagnaraet NyTu pelleHns 3agayn Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpegensaTb KPyr 3afa4y B paMKax NOCTaBMeHHON Lenu 1 BbioupaTb onTMManbHble
CcnocoGbl UX peLleHUs, UCXOAA U3 AeACTBYHOLLMX NPABOBbIX HOPM, UMEIOLUNXCA PeCcypCcoB U OrpaHUYeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCNOMNHUTENEN ANS peLLeHnst 3agaqum

NYK-2.3: TpoBoANT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHUE, aHanNM3npyeT afekBaTHOCTb MPUHUMAEMbIX peLLIEeHNI
C Y4eTOM LENCTBYIOLLMX NPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl peLleHns 3agad

YK-4: CnocobeH ocyLlecTBNATbL AeJIOBYH0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOW cpopmax Ha
rocygapcTBeHHOM A3blke Poccunckon ®eaepaumm u MHocTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbibpaeT KOMMYHUKaTUBHbIE TEXHONOMMU OBLLEHMS Ha roCy4apCTBEHHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BoinonHsaeT nepeBod npodecCcnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN S3bIK 1
obpaTHo

NYK-4.2: OcywiectBnseT AenoByO Nepenncky Ha rocygapCTBEHHOM M MHOCTPaHHOM S3blKax

YK-9: CnocobeH ncnonb3oBatb 6a3oBble gedeKTonormyeckue 3HaH1Ma B couuanbHon U npodeccuoHanbHoOn
ccepax

NYK-9.1: NpumeHsieT 6a3oBble edeKTornormieckne 3HaHms Bo BCeX cpepax AeaTeNbHOCTU

NYK-9.3: CoBepLueHCTBYeT AedeKkTonornyeckne 3HaHms

NYK-9.2: BbibnpaeT MeToabl U NPUeEMbl OLIEHKW NpodeCcCuoHanbHoOn cpeabl

B pe3yiabTaTe 0cBOEHUS AMCUMIJIMHBI (MOAYJIs) 00y4alOUIUIiCs A0/KeH

3.1 (3HaTh:

3.1.1| 1. OcHOBBI TeoprH 0OPAOOTKH METAJIOB JaBJICHHUEM, BUABI 000pyaoBanus 1exoB OM/I, oCHOBHBIE TpeOOBaHHS K
METAIUTONPOTYKIIHH, IPESIBSIBISAEMbIC CTaHIaPTaAMHU, METOUKH UCTIBITAHUA TOTOBOW TPOTYKITHHU JIJISI OTIPEICTICHUS
(U3NIECKUX U MEXaHMYECKHX CBOHCTB, 3aKOHOMEPHOCTH IIACTHYECKOTO 1e()OPMHUPOBAHUSL.

3.2 | YmeTh:

3.2.1| 1. PaboraTs ¢ rocynapCTBEHHBIMH, OTPACICBBIMH CTAHIAPTAMH U TEXHHYSCKUMH YCIOBUSMHE MPEIIPUATHIA, pad0oTaTh C
TEXHUYECKOH TOKYMEHTalue 000py1oBaHus IEX0B, 1ab0opaTopuii, OIICHUBATh MapaMeTphbl HOPMOU3MEHEHHS U
9HEProOCHIOBBIX BO3[eicTBU B porieccax OM/I, aHanu3upoBaTh pa3InIHbIe BApUAHTHI TEXHOJIOTHIT TPOU3BOICTBA
MIPOAYKITUH B 3aBUCIMOCTH OT KPUTEPHSI ONITUMATLHOCTH, TPOBOJUTH PacyeThl (POPMOM3MEHEHHSI U SHEPTOCHUIIOBBIX
apaMeTpOB MPOIIECCOB.

3.3 | Baagern:

3.3.1 | 1. HaBelkamMu aHaIM3UPOBATh TEXHOJIOTHYECKHE TIPOIIECCHI M BIMSHAE Pa3NYHBIX (PaKTOPOB HA KAYECTBO MPOIAYKIIHH,
OTIPEIETISITh TEXHOJIOTHIECKUE TapaMeTpHsl feopManuy, BHIONPaTh HanOoIee ONTUMAIBHYIO TEXHOJIOTHIO IIPOM3BOACTRA
IIPOIYKTa, ONPEAeNsITh UCXOAHBIC JAHHBIE IJIs1 KOHCTPYHPOBAHUS WU MOJ00pa TEXHOIOTHUECKOT0 000pyA0BaHHS.

4. CTPYKTYPA U COJEPKAHUE JUCHUILIAHBI (MOAYJIST)

Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue

3aHATHS 3aHATHS/ / Kypc UK aTypa | pcel | pakT.

Paznen 1. DiiemeHTHI TEOpUM
00paGoTKN MeTAJJIOB /IaBJIeHHEM




1.1 VYupyras u miactudeckast nedopmariis. 4 4 UIIK-1.1.1 | JI1.4 0
VcnoBue nmocTosgHcTBa 006EMa, €ro UIIK-1.1.2 | JI1.1
3HayeHue. BennuuHel, XapakTepu3yonme UIIK-1.1.3 | JI1.3
nepopmanuto. Jlehopmarmonuoe UIIK-1.2.1 | JI1.2J1
YIPOYHEHUE U PEKPUCTATUIN3ALMS, UX HIIK-1.2.2 2.1
BIIMSIHME HAa CBOWCTBA METAJIIIOB U HIIK-1.23 | JI2.4
3HAUEHUE JIJIS1 TEXHOJIOTUIECKUX HIIK-1.3.1 | JI2.3
nporeccoB OM/I. Tlonsitue o ropsiieit, UIIK-1.3.2 | J12.2
XOJIOZHOM 1 TEMIOoH nedopmaruu. UIIK-1.3.3
HamnpspkerHoe 1 1eopMupoBaHHOE HIIK-1.4.1
COCTOSIHUE MeTaJljia, X BUJIbI B UIIK-1.4.2
nponeccax OM/I u BnusiHUE Ha UIIK-1.4.3
TEXHOJIOTHYECKHE Mpoliecchl. BHeniHee UIIK-1.5.1
TPEHHE, €r0 3aBUCHMOCTD OT PAa3JINYHBIX HIIK-1.5.2
(haxTOpPOB U 3HAUCHHE I 00PabOTKU HIIK-1.5.3
MeTaJuIoB AaBineHueM. OqHOpoIHAS 1 UIIK-1.6.1
HeogHOpoaHas nedopmanun. YcmoBue HIIK-1.6.2
MHHHAMYMa HEpruHu 1eopManuu HIIK-1.6.3
(HaUMEHBIIETO COMPOTUBIECHUS) U €T0 NOIIK-7.1
MPOsBJICHUS (TIPABUIIO MTOT00US U NOIIK-7.2
HaVMEHBIIET0 ITePUMETpa). NOIIK-7.3
Comnpotusienue qeopManum u NOIIK-6.1
IUTACTUYHOCTH METAIJIOB; MX HOIIK-6.2
3aBUCHMOCTH OT Pa3IMIHBIX (PaKTOPOB. NOIIK-6.3
BiusiHue cXxembl HaNPSKEHHOTO HOIIK-5.1
COCTOSIHMS Ha IIaCTUYHOCTD. /Cp/ HOIIK-5.2

NOIIK-5.3
NOIIK-4.1
NOIIK-4.2
HOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
HOIIK-1.2
HOIIK-1.3
NVYK-9.1
NYK-9.2
NYK-9.3
NyK-4.1
NVK-4.2
NYK-4.3
NyK-2.1
NvyK-2.2
NYK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pazpnean 2. JiieMeHThI TEOPUH POKATKHU




2.1

Ouar nedopManuu mpu NpokaTke U ero
rapaMeTpbl. Y CIOBHS 3aXBaTa IOJIOCHI
BaJIKaMH B MOMEHT 3aXBaTa M IpH
YCTAHOBHUBIIEMCS PEXKHUME MIPOKATKH.
OneperxeHne 1 OTCTaBaHHe MeTalla B
ouare neopMannn. 3aBUCHMOCTh
OTIEPEIKCHHUS OT PA3IMYHBIX (PaKTOPOB U

€ro 3HaYCHUE [JId TCXHOJOTNU IMPOKATKU.

YiupeHue MeTasna Ipu NpokaTke u
BJIMSTHUE Ha HETO Pa3lIMIHbBIX (paKTOPOB.
VYcunue u KpyTAIUNE MOMEHT
npokatku. /J1a6/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122




2.2

Ouar nedopManuu mpu NpokaTke U ero
rapaMeTpbl. Y CIOBHS 3aXBaTa IOJIOCHI
BaJIKaMH B MOMEHT 3aXBaTa M IpH
YCTAHOBHUBIIEMCS PEXKHUME MIPOKATKH.
OneperxeHne 1 OTCTaBaHHe MeTalla B
ouare neopMannn. 3aBUCHMOCTh
OTIEPEIKCHHUS OT PA3IMYHBIX (PaKTOPOB U

€ro 3HaYCHUE [JId TCXHOJOTNU IMPOKATKU.

YiupeHue MeTasna Ipu NpokaTke u
BJIMSTHUE Ha HETO Pa3lIMIHbBIX (paKTOPOB.
VYcunue u KpyTAIUNE MOMEHT
npokatku. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazges 3. O6opynoBaHue NPOKaTHBIX
EX0B




3.1

ITpoxatwslii ctas. [TonsaTre 06 0OCHOBHOM
U BCIIOMOTaTeIbHOM 000pYA0BaHHUH.
I'naBHas IMHUS IPOKATHOIO CTaHA U €€
aneMeHTHl. Kiaccudukarms mpokaTHBIX
CTAHOB: 110 HA3HAYEHUIO, YUCITYy U
PACIIONIOKEHUIO PabounX KiIeTeH,
KOJIMYECTBY BAJIKOB B KaXKJJOU KJIETH.
CBenieHHs 0 BCIOMOTaTeIbHOM
000pyI0BaHNY POKATHBIX CTaHOB. /JIeK/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122




32

ITpoxatwslii ctas. [TonsaTre 06 0OCHOBHOM
U BCIIOMOTaTeIbHOM 000pYA0BaHHUH.
I'naBHas IMHUS IPOKATHOIO CTaHA U €€
aneMeHTHl. Kiaccudukarms mpokaTHBIX
CTAHOB: 110 HA3HAYEHUIO, YUCITYy U
PACIIONIOKEHUIO PabounX KiIeTeH,
KOJIMYECTBY BAJIKOB B KaXKJJOU KJIETH.
CBenieHHs 0 BCIOMOTaTeIbHOM
000pyI0BaHUY NPOKATHBIX cTaHOB. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnen 4. KaimmOpoBka npokaTHbIX
BAJIKOB




4.1

3agaun KanuOPOBKHU IIPOKATHBIX BAJIKOB.
OCHOBHBIE OHSTHS, UCIIOJIL3YEMBIC B
KaJHOpOBKe: pydeH, Kannop, mpodis,
3a30p, BBIITYCK, BEPXHEE U HIKHEE
nasnenue. Tumbl kamuOpoB. OCHOBHBIE
CHCTEMBI BBITSDKHBIX KIHOPOB JUIst
MIPOKATKH COPTOBBIX podrIeit, mx
Ha3HAa4YeHUe, JOCTOUHCTBA U
HexocTaTku. /J1ab/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122




4.2

3agaun KanuOPOBKHU IIPOKATHBIX BAJIKOB.
OCHOBHBIE OHSTHS, UCIIOJIL3YEMBIC B
KaJHOpOBKe: pydeH, Kannop, mpodis,
3a30p, BBIITYCK, BEPXHEE U HIKHEE
nasnenue. Tumbl kamuOpoB. OCHOBHBIE
CHCTEMBI BBITSDKHBIX KIHOPOB JUIst
MIPOKATKH COPTOBBIX podrIeit, mx
Ha3HAa4YeHUe, JOCTOUHCTBA U
HepocTatku. /Cp/

10

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnean 5. TexHoorust npoKaTKu
YepPHBIX H IBETHBIX METAJLJIOB




5.1

CopTaMeHT IPOKATHOH MPOAYKIIUH.
Mertaisl ¥ CIJIaBbl, IOJBEPraeMble
00paboTke MeTaioB AaBiaeHreM. O0mast
TEXHOJIOTHYECKas CXeMa IIPOU3BOACTBA
npokata. OCHOBHBIE TEXHOJIOTUYECKHE
olepaLuy B IPOKaTHbIX 1iexax. Cxembl
pacronoXeHus 000pyI0BaHHS U
9JIEMEHTHI TEXHOJIOTUH P IIPOU3BOACTBE
MIpOKaTa U3 YepHBIX U LIBETHBIX METAJLIOB.
[Ipou3BOICTBO ITOCKOTO MpOKAaTa
(ToncToro NMMCTA, TOHKOTO
rOpsIYeKaTaHOTO U TOHKOTO
XOJIOAHOKATaHOoTo jucTa). CoBMeELIEHHbIE
TIPOIIECCHI JIUTHS U TIPOKATKH.
IIpou3BoaCTBO METHOM KaTaHKH.
ITpousBoacteo TpyO Ha cranax XIIT u
XIITP. IIpon3BoacTBO ropsiueKaTaHbIX
OecuioBHBIX TpyO. [Ipon3BoaCcTBO
CBapHBIX TPYO METOJaMU NEYHON CBapKU
" 3eKkTpocBapku. [lopoku roToBoit
METaJUIONPOIYKITHH, CITOCOOBI HX
oOHapyXeHus U yaanenus. /Jlex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122




52 CopTaMeHT IPOKAaTHOH POTYKIIHUU. 4 4 UIIK-1.1.1 | JI1.4 0
MeTaisl U CIUIaBhI, MOABEPracMbIe HUIIK-1.1.2 | JI1.1
00paboTke MeTaioB AaBiaeHreM. O0mast UIIK-1.1.3 | J1.3
TEXHOJIOTHYECKAs] CXEMa IMPOU3BOJICTBA HIIK-1.2.1 | JI1.2J1
npokata. OCHOBHBIE TEXHOJIOTUYECKHE HIIK-1.2.2 2.1
oTiepalyy B MPOKAaTHHIX Hexax. CXxembl HIIK-1.2.3 | JI2.4
pacrookeHus1 000pyIOBaHUS H HIIK-1.3.1 | JI2.3
SJIEMEHTBI TEXHOJIOTUH IIPY IPOU3BOACTBE HIIK-1.3.2 | J12.2
MpoKaTa U3 YEPHBIX U I[BETHBIX METAJUIOB. HIIK-1.3.3
IIpou3BoICTBO IIOCKOTO MPOKaTa HIIK-1.4.1
(ToncToro NMMCTA, TOHKOTO HIIK-1.4.2
rOpsIYeKaTaHOTO U TOHKOTO HIIK-1.4.3
xoJioHOKaTaHoro jucta). CoBMemEHHbIS UIIK-1.5.1
TIPOLECCHI JINThSI U IPOKATKH. HIIK-1.5.2
IIpou3BoaCTBO METHOM KaTaHKH. HIIK-1.5.3
ITpousBoacteo TpyO Ha cranax XIIT u HIIK-1.6.1
XIITP. IIpon3BoacTBO ropsiueKaTaHbIX HIIK-1.6.2
6ecmroBHBIX TpyO. [Ipon3BoaCTBO HIIK-1.6.3
CBapHBIX TPYO METOJaMU NEYHON CBapKU HOIIK-7.1
u anekrpocBapku. [Topokn roToBoit NOIIK-7.2
METaJUIONPOIYKITHH, CITOCOOBI HX NOIIK-7.3
oOHapyxeHus u yaaienus. /Cp/ NOIIK-6.1

HOIIK-6.2
NOIIK-6.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-4.1
NOIIK-4.2
HOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
HOIIK-1.2
HOIIK-1.3
NVYK-9.1
NYK-9.2
NYK-9.3
NyK-4.1
NVK-4.2
NYK-4.3
NYyK-2.1
NvyK-2.2
NYK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pa3nen 6. Bosiouenue MeTallioB




6.1

O06macTh MPUMEHECHHUS NIPOIECCOB
BosioueHust. COpTaMeHT U3/IeNUN,
MOJTy4aeMbIX BosioueHueM. CriocoObI
BOJIOYEHH CIUIOMIHBIX PO wIel u Tpyo.
OnpeneneHue cUibl BOJIOYEHUS.
OIHOKpaTHOE U MHOTOKPaTHOE
BOJIOUEHHE. Y CTPOHCTBO BOJOYMIBHBIX
CTaHOB Pa3JIMYHbIX TUIOB. BonounnpHbIH
HHCTPYMEHT. TexHoIorus

BoJiouenus. /Jlex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122




6.2

O06macTh MPUMEHECHHUS NIPOIECCOB
BosioueHust. COpTaMeHT U3/IeNUN,
MOJTy4aeMbIX BosioueHueM. CriocoObI
BOJIOYEHH CIUIOMIHBIX PO wIel u Tpyo.
OnpeneneHue cUibl BOJIOYEHUS.
OIHOKpaTHOE U MHOTOKPaTHOE
BOJIOUEHHE. Y CTPOHCTBO BOJOYMIBHBIX
CTaHOB Pa3JIMYHbIX TUIOB. BonounnpHbIH
HHCTPYMEHT. TexHoIorus

BosioueHus. /J1a6/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122




6.3

O06macTh MPUMEHECHHUS NIPOIECCOB
BostoueHus. CopTaMeHT U3JeNui,
MTOTy9aeMbIX BojlodeHHeM. Crioco0b
BOJIOYEHH CIUIOMIHBIX PO wIel u Tpyo.
OnpeneneHue cUibl BOJIOYEHUS.
OnHOKpaTHOE M MHOTOKpaTHOE
BOJIOYEHHE. Y CTPOHCTBO BOJIOYHIIEHBIX
CTaHOB Pa3JIMYHbIX TUIOB. BonounnpHbIH
HHCTPYMEHT. TexHoIorus

BostoueHus. /Cp/

10

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazgen 7. [IpeccoBanue MeTa/l10B




7.1

O06macTh MPUMEHECHHUS NIPOIECCOB
npeccoBaHusl. COpTaMeHT MPECCOBAHHBIX
n3enuii. OCHOBHBIE CXEMBI MPOIIECCOB
npeccoBanusi. Kpatkue cBegeHus 06
YCTPOWCTBE MPECCOB U UX padoTe.
IIpeccoBblii uHCTpyMEHT. TexHomorus
MIPECCOBAHUS MPYTKOB, MPOQUIIeH 1

TpyoO. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pa3nen 8. KoBka n miramMnoBka
METAJIOB




8.1

Kogxka. O6nacTb IpIMEHEHUS U
OCHOBHBIE TEXHOJIOTHUECKUE OTEepaluu
KOBKH. IHCTpYMEHT JUTS KOBKH.
OCHOBHBIE 3Talbl Pa3padoOTKH
TEXHOJIOTHYECKOTO MPOIlecca KOBKH.
O0néMHas mramioBka. O6JIacTh
npuMeHeHns. CBeieHus 0 pa3paboTKe
TEXHOJIOTUH 00BbEMHON IITAMIIOBKH.
Huctpyment. O6macTb MpUMEHEHUs U
OCHOBHBIC TEXHOJIOTHYECKHE OIICPALIUH
XOJIOTHOM JTUCTOBOM IITAMITOBKH.
Huctpyment. O60pynoBaHue Ky3HEYHO-
IITaMIIOBOYHBIX LIEXOB: 1aPOBO3/1YILIHbIE
MOJIOTHI M TH/APABINYIECKUE TIPECCHI,
KPHBOIIHITHBIE ITpecchl. /JIex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122




8.2

Kogxka. O6nacTb IpIMEHEHUS U
OCHOBHBIE TEXHOJIOTHUECKUE OTEepaluu
KOBKH. IHCTpYMEHT JJIs1 KOBKH.
OCHOBHBIE 3Talbl Pa3padoOTKH
TEXHOJIOTHYECKOTO MPOIlecca KOBKH.
O0néMHas mramioBka. O6JIacTh
npuMeHeHns. CBeieHus 0 pa3paboTKe
TEXHOJIOTUH 00BEMHOM MITAMIIOBKH.
Huctpyment. O6macTb MpUMEHEHUs U
OCHOBHBIC TEXHOJIOTHYECKHE OIICPALIUH
XOJIOTHOM JTUCTOBOM IITAMITOBKH.
Huctpyment. O60pynoBaHue Ky3HEYHO-
IITaMIIOBOYHBIX LIEXOB: 1aPOBO3/1YILIHbIE
MOJIOTHI U TUAPABINIECKUE TIPECCHI,
KpUBOLIHITHBIE TIpecchl. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

1.4
J1.1
J1.3
JI1.271
2.1
2.4
J2.3
122

4.1 O6pa3oBaTebHbI€ TEXHOJIOTUH

5. KOMIIJIEKT OHEHOYHBIX CPEACTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPCIACTB 110 JUCIUITIINHE, COCTO}IHIPIfI 13 MaTEPUAJIOB IJId TCKYIIETO KOHTPOJIA U IMIPOBEACHUA
HpOMC)KyTO‘-IHOfI aTTeCTalluu o6yqa101m/1xca, BKJTIOYas MOPSA0K IPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUSA
PE3YyJIbTAaTOB HpOMC)I(yTO‘{HOPII aTTeCTallui U KPUTEPHUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JUCHUILINHBI.

6. YHAEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JTUCIHUIIJIMHBI (MOJY JIA)

6.1. Pekomenayemas jquteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTABUTEIH | 3ariaBue | W3narenscTBO, rofg | On.aapec




ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON On.aapec
JI1.1 |3armpos H. H., OCHOBBI Pac4eTOB MPOIECCOB TOITyUCHUS KpacHospck: https://biblioclub.ru/in
Koncranrtunos U. J1. JUIMHHOMEPHBIX METAIJION3/IeTUI MeToJaMu Cubupckuii dex.php?
00pabOTKH METAJIOB JaBJICHUEM: YIeOHOE (benepanbHbII page=book&id=22939
nocobue yausepcuret (COY), (3
2011
JI1.2 | Koncrantunos U. JI., |IIpokaTHO-peccoBO-BOIOUUIBHOE Kpacnospck: https://biblioclub.ru/in
Cunenbhukos C. b., MPOU3BOJICTBO: YICOHHUK Cubupckuii dex.php?
Wsanos E. B. (benepabHbII page=book&id=36461
yausepcuret (COY), (1
2014
JI1.3 | Ky3nenos B. T, O06paboTKa MaTepHaJIOB JaBJICHHEM: YIeOHOE Kasanb: Kazanckuit https://biblioclub.ru/in
TFapudymma ©. A., nocobue Hay4HO- dex.php?
Husixonos I'. C. HCCIIe0BaTENbCKUI page=book&id=25844
TEXHOJIOTHYCCKUM 5
YHHUBEPCUTET
(KHUTY), 2012
JI1.4 |Tapbep D., Teopust mpokaTKu: y4eOHUK ISl CTYISHTOB Uepenoser, Mocksa: | https://biblioclub.ru/in
KosxeBnukona U. BY30B: y4eOHUK UepenoBenxuii dex.php?
roCyIapCTBEHHBII page=book&id=43476
yausepcuret (UI'Y) 1
|TemnoTexnuk, 2013
6.1.2. lonoTHUTEJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIHN 3arnaBue W3naTenscTBO, TOJ On.aapec
JI2.1 |Cubukua M. 10. CoBpeMeHHOE MeTaI000pabaThIBaroIIee Mocksa: [lupext- https://biblioclub.ru/in
000pyI0BaHHE: CIIPABOYHHUK Menua, 2014 dex.php?
page=book&id=23649
6
JI2.2 (BbepB. U., TexHOIOTHS TUCTOBON INTAMIIOBKH: yueOHOE KpacHosipck: https://biblioclub.ru/in
Cunensunkos C. b., nmocooue Cubupckuii dex.php?
Coxomnos P. E., BaHoB (benepanbHbIi page=book&id=36408
E. B. yausepcuret (COY), |5
2012
JI2.3 | Pynckoii A. U., Jlyne | Bonouenue: yuebHoe nmocobue Cankr-IlerepOypr: https://biblioclub.ru/in
B. A., IlTa6oano O. I1. UsnarenscTBO dex.php?
[MomuTexHIMYECKOTO page=book&id=36304
yHuBepcurera, 2011 7
JI2.4 |Pynckoit A. U, Jlynes | Teopus u TeXHOIOTHS IPOKATHOTO Cankt-IlerepOypr: https://biblioclub.ru/in
B. A. MPOU3BOJICTBA: YyueOHOe nmocobue Hayxa, 2008 dex.php?
page=book&id=36304
S
6.3.1 IlepeyeHb MPOrpaMMHOro odecnedeHnst
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 TlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnHOE OKHO mocTyma K HHPOPMaHOHHEIM pecypcam
6.3.2.2 | KoHCybTaHT-IITIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCILUIIJIMHBI (MO Y JISI)
Ayn. Ne Hasnauenne OcHamenne
107 CTOJIBI ¢ KOMITBIOTEPAaMH C BBIXOJIOM B HHTCPHET, CTYJIbsI, KHIDKHBIC IKaQBl 1
CTEJUIAXH.



https://biblioclub.ru/index.php?page=book&id=229393
https://biblioclub.ru/index.php?page=book&id=364611
https://biblioclub.ru/index.php?page=book&id=258445
https://biblioclub.ru/index.php?page=book&id=434761
https://biblioclub.ru/index.php?page=book&id=236496
https://biblioclub.ru/index.php?page=book&id=364085
https://biblioclub.ru/index.php?page=book&id=363047
https://biblioclub.ru/index.php?page=book&id=363045

VYueOHas ayJIuTOpHs Juist
IIPOBEICHUS 3aHATUI
JEKIUOHHOTO M CEMHUHAPCKOIro
TUMA, KypCOBOTO IPOEKTUPOBAHHS
(BBITONTHEHHUST  KYPCOBBIX  pabor),
IPYNIOBBIX U  HHAUBUAYAIIbHBIX
KOHCYJIbTallui, TEKYLIETo
KOHTPOJISL U IPOMEKYTOYHOM

VYuebHble MecTa (CTOJbI U cTynbs). Pabodee MecTo mpernosgaBaTeis B cOCTaBe
cToi, cTyn, TymOa. KommproTep mpemomaBaTens C IOCTYIIOM B HHTEpHET,
HMHTEPaKTUBHBIH IIPOEKTOP [¢ MarHUTHO-MapKepHOU JIOCKOH.
MoTOopHU30BaHHBIM 9KpaH C MOTOJIOYHBIM NpoekTopoM. [loTonmounas kamepa.
JlokymeHT-kamepa. HacTonbHbIH MUKpOQOH. 3BYyKOBasi CHCTEMA.

225

VYueOHas AyIUTOPHS JUTS
IIPOBEICHUS 3aHATHI | YueOHBIE MecTa, OOOpyNOBaHHBIE OJNOYHOW MeOENnbi0 C PACHONIOKCHHEM
JEKIMOHHOTO M CeMHHapCKoro | amdurearpom. Paboyee MecTo mpenoaasarelisi B COCTaBe CTOJ, CTYJ, TyMmOa,
THUIA, KypCOBOTO IIPOCKTHPOBAHMS | TPHOYHKA, KOMIIBIOTEp IIpEerojaBaTens ¢  JIOCTYIOM B HHTEpHET,
(BBITTOTTHEHHUST  KYPCOBBIX ~ paboT), | KHTEpaKTHBHASA JTOCKa C NMPOEKTOpoM. MoTopu3oBaHHEIH 3kpaH [loTomounse
TPYNIOBBIX M HHAWBHIYaJIbHBIX | IOBOPOTHBEIE KaMepsl. JlokymeHT-kamepa. HacTombHbll MUKpo(dOH. 3ByKOBas
KOHCYJIbTAIHH, TEeKyILero | cucrema. MapkepHas JocKa.

KOHTPOJISL H IPOMEKYTOUHOM

300

Jlabopatopus O6oramienus | JlabopaTopHble cTOJBI U MKA(BL. 2 MOHKH C MOAKIIOYCHHUEM K BOJOMPOBOIY.
IIOJIE3HBIX UCKOMAEMBIX Ixad cymunseii. Ilnmura ucnoelT. cxar. npecca. Baunel. HaGopsr mepHoilt
IlpoBenenne  MpPakTHYECKMX U |MOCYAbl. Beckl aieKTpoHHbIE M MexaHudeckue. Buckosumerpsl. Kommiekr
n1a00paTOPHBIX pabot o | popm. Tlpubop Jle-lllarenpe.IlpuGop HarpyxeHus. MenbHUIIA IIapOBas.
JUCLIMIIIMHE Ooboramenue [ Habop cur. Kamepa nHoOpmamsHOro TBepaeHus.Yamia 3aTtBopeHUs cdep.
MIOJIE3HBIX MCKOMAEMBIX [Tpubop Buxka. [Tpubop I1I'P.

J1206-207

8. METOANYECKHUE YKA3AHUSA IS OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIST)

Meroamueckue yKka3aHus Il 00yJaroIIXCsl IO OCBOCHHIO TUCTIATUTHHEI

1. N3yuyenue paboueii mporpaMMbl AUCIUILIHHEI.

2. ITocemieHne 1 KOHCIEKTUPOBAHHUE JIEKIHH.

3. O6s3arenbHast HOATOTOBKA K MTPAKTHUSCKUM 3aHATHSM.

4. M3y4yeHne OCHOBHOM U JOMOIHUTEIBHON IUTEPATYPhl, HHTCPHET-HCTOYHUKOB.
5. BeinonHeHue BceX BUAOB CaMOCTOSITENILHOM paboThI.

Db dexrTuBHOE 0CBOCHHE AUCIUILUTAHBI IPEAIOIAraeT PETYIISIPHOE OCEIICHHE BCEX BUIOB ayAUTOPHBIX 3aHSTUH, BHIIIOIHCHUE
IUIAHA CAMOCTOSTENBHOM pabOThI B MOJIHOM 00bEME U MPOXOXKACHHUE ATTECTAIIUMH B COOTBETCTBUH C KAIICHIAPHBIM YI€OHBIM
rpauKoM.

CTyaeHTy peKOMEHIYEeTCS O3HAaKOMHTBCS CO CIICKOM OCHOBHOH M TOTIOTHUTENBHON INTEpaTypsl. JlocTy K HH(OPMAITHOHHBIM
pecypcaM OUOIMOTEKH U HH(OPMAIIMOHHO-CIIPABOYHBIM CHCTeMaM ceTH "VHTepHeT" OpraHu30BaH B YUTAIEHOM 3ajie OUOIHOTEKU
co crarmoHapHHIX [19BM, m6o ¢ muaaoro [I9BM (HOyTOYyKa, IIIaHIIETHOTO KOMIIBIOTEPa MM HHOTO MOOMIIEHOTO yCTpOiicTBa)
MOCPEACTBOM OECIIPOBOHOTO JOCTYIA MPHY aKTUBALMY NHAUBUAYaIHHON YIETHOH 3alucH.

3a,Z[aHI/I$I 1 METOANYCCKHEC YKa3aHUs K BBIIIOJJHCHHUIO J'Ia60paT0pHLIX pa60T COCTAaBJICHBI B COOTBETCTBHUU C pa60qeﬁ nporpaMMoﬁ
JUCIUITITNHBI 06pa60T1<a MCTAJIJIOB JABJICHUCM U NIPCACTABJICHBI B VMK IuCIAIUIHHEL.

.Ha60paT0pHI:II71 MPaKTUKYM HAalIPpaBJICH Ha yFle6J'I€HHOC H3YUCHUE TCOPETUYCCKOI'0O MaTe€puaia U Ha HpI/I06pCT€HI/IC ymenus,
HAaBBIKOB M OIIbITA MPOBECACHUA SKCIICPUMEHTA, aHAaJIN3a U 06pa6OTKI/I €T0 PE3yJIbTATOB.

C LeJibIo OLICHKH YPOBHS OCBOCHHS MaTepHaia 1o KaxJ10i J1abopaTopHOil paboTe COCTABIAETCS OTYET, Ha OCHOBAaHUM KOTOPOTO
HPOBOANTCS 3alINTA JIJaOOPAaTOPHOH pabOTHI.

MeToanyeckue PEKOMEHIAAINU K OpraHUu3ali U BBIITOJTHCHUIO CaMOCTOSATECILHON pa6OTI>I COCTAaBJICHBI B COOTBCTCTBHUU C pa60qe171
nporpaMMoﬁ JUCIHUITIINHBIL 06pa60T1<a MCTaJIJIOB JaBJICHUEM MIPCACTABJICHEI B VMK JUCIHUIIIINHBI.

CamocTosiTenpHast pa60Ta CTYACHTOB BKIIIOYACT OCBOCHUEC TCOPECTUUCCKOI0O MaTe€praia v MMOAroOTOBKY K 3a4CTYy.

Mertoandeckue PEKOMCHOAIUH 110 OpraHru3anun 06pa30BaT€J'IBHOFO mpouecca it OGy‘ICHI/IH HWHBAJIMAOB U JIUIL C OTPAaHNYCHHBIMHA
BO3MOXHOCTAMM 310POBbA

[Tpu Heo6X0AMMOCTH IPOrpaMMa IUCIHUIUIMHBI MOXKET OBITh aJJalTHPOBaHA U1l HHKIIO3UBHOTO 00YYEHMsI HHBAJIUJIOB U JIUIL C
OTpaHWYCHHBIMH BO3MOYKHOCTSIMH 370POBBS C YIETOM OCOOCHHOCTEH MX MCHXO(MH3UISCKOTO PA3BUTHS, HHIUBHIYATBHBIX
BO3MOKHOCTEH M HEOOXOMMBIX CHENHATFHBIX YCIOBUH UX 00ydeHNS.

HpI/I HaJIMYXU B I'pyNne CTYACHTOB C OrpaHUYC€HHBIMH BO3MOXKXHOCTAMU 3J0POBbs BO3MOKHO UCIIOJIB30BATh aJallTUBHBIC
TCXHOJIOTHH.

HJ’IH CTYACHTOB € OIrpaHUYCHHBIM CIIyXOM!:
- UCIIOJIb30BAHUEC pa3H006p33HLIX ANJAKTHYCCKUX MAaTCpHUAJIOB (KapTO‘IKI/I, PUCYHKH, IUCBMCHHOC OIMMCAaHUC, CXEMbI U T.H.) KakK
TIOMOIIb JUTA TOHUMAaHUA U PECIICHUA IMOCTaBJICHHOM 3aJavuu,




- UCTOJIb30BAHUE BUIIEOMATEPHATIOB, KOTOPBIE JAIOT BO3MOKHOCTD IOHATh TEMY 3aHATHUS U OCYIIECTBUTh KOMMYHHUKAaTHUBHbBIE
JICHCTBUS,
- BBITIOJIHEHUE TMIPOEKTHBIX 33aHUN IO U3Y4aeMbIM TEMaM.

711 cTyZIeHTOB ¢ OrpaHUYeHHBIM 3pEHUEM:

- UCTIOJTb30BaHKe (HHIBMOB C BO3MOMKHOCTHIO BOCIIPUSITHSI Ha CIIyX JIaBaeMOH B HUX HH(OPMALMH TSI IOCIEYIOIIEro ee
00CyXKIeHus;

- UCTIOJIB30BAHUEC ayANOMATEPUAJIOB 110 U3y4aEMbIM TEMaM, UMCIOIIIUMCH Ha Ka(benpe;

- UHJMBHyalIbHOE OOIIEHHUE C MPENOoaBaTelieM 1Mo H3y4aeMOMy MaTepHaiy;

- TBOPYCCKHUEC 3alaHHs 110 U3YyYAaCMbIM TEMaM WJIH 10 JIMYHOMY KCJIAHUIO C YUETOM MHTCPECCOB 06leaeM01“0.
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