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Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypee>) Uroro
Henens 14 1/6
Bun 3ansTuit vil | pon | vo PII
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JlaGopatopusbie 52 |52 |52 |52
Uroro ayxm. 104 |1 104 | 104 | 104
Konrakthas pabora | 104 | 104 | 104 | 104
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Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUroro 216 | 216 | 216 | 216
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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4eHHE TEXHOJIOTUYECKHX MPOIECCOB MepepaboTKN KOMILIEKCHON MepepaboTKH MebCOIEPIKAIIETO CHIPbs C IPUMEHEHHUEM
TPaIUIHOHHBIX U COBPEMEHHBIX TEXHOIOTHH, 00eCIeunBarOIINX YKOHOMHUIO TOILIMBHO-IHEPTETUUECKHX 3aTPaT, OXpaHy

OKpY KalOIIeld cpefibl U TOCTHKEHUE 3aJaHHbIX MTOKa3aTeNeil MPOU3BOCTBA;

-M3y4eHne (PU3NKO-XUMHUIECKUX IIPOIECCOB METAJUTYPTHUECKHX ONEPaIuii M PEIICHNs OTASIBHBIX TEXHOJIOTHIECKHUX 3a/1ay;
-MCCJIEI0BaHUE BOIIPOCOB HKCIEPUMEHTAIBHOIO OATBEPKICHNS KAUECTBEHHBIX XapaKTEPUCTUK U KOJIMYECTBEHHBIX II0Ka3aTeNnen
KOHKDPETHBIX METAJULyPIrHYECKUX IPOLIECCOB;

-03HAaKOMJICHHE C TEXHUYECKUMU CPEICTBAMHU AJIS IPOBEACHUS OIBITOB U METOJUKON UX IPOBENECHHUS.

1.1 3apaumn

IMponecc M3y4eHNs AUCIUIUTMHEI HAITpaBIIeH Ha (GOPMHUPOBAHHUE CIICTYIOMINX KOMIICTCHIIHI:

-TOTOBHOCTH COYETaTh TCOPHUIO U MPAKTUKY IS PEIICHNS HHKEHEPHBIX 3a/1a4;

-CIIOCOOHOCTB NIPUMEHATH B IPAKTUYECKON AESTEIbHOCTH NPUHIUIBI PAIIOHATBHOTO HCIIOIb30BaHHS IPHPOIHBIX PECYPCOB U
3aIUTHI OKPY’KAIOIIEH Cpes;

-CIIOCOOHOCTBIO HCIONIB30BATh MIPOIIECCHEBIIN MOIXO;

-CIIOCOOHOCTB OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOIOTMYECKHE MPOLECCH B METATYPIHU H MaTepruanooopadboTke;
-TOTOBHOCTb BBISIBIISATh OOBEKTHI AJIsl yIyYIIEHHs B TEXHUKE U TEXHOJIOTUH.

2. MECTO JUCHHUIIJIMHBI (MOAYJIsAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznpen) OIT: |B1.B.04.Z[B.Ol

2.1 | TpeGoBaHus K NpeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

2.1.1 | ObopynoBaHue THIPOMETATUTYPIUIECKUX 3aBOJIOB

2.1.2 | ObopynoBaHuEe THPOMETAITYPIHIECKUX 3aBOOB

2.1.3 | IlpoexkTupoBaHHEe U JOTUCTUKA TEXHOJOTHUECKUX IPOLECCOB

2.14 TCOpeTH‘IeCKHC OCHOBBI HOBBIX IMMUPOMETAJLTYPIHICCKUX MPOLICCCOB

2.1.5 | Teopust TuIpOMETAIITYprHYECKHUX MPOLIECCOB

2.1.6 | Teopust METAILITyprUYECKUX MPOLIECCOB

2.1.7 | Teopus skcnepuMeHTa

2.1.8 | Teopus 31€KTPOXUMHUIECKUX IIPOIIECCOB

2.1.9 | ®usnyeckas KyJIbTypa U CHOPT

2.1.10 | ®usnueckoe BOCIIUTAHHUE

2.1.11 | DneKkTUBHBIE KypChl O (PU3NIECKOH KYJIBTYpE U CIOPTY

2.1.12 | MarepuanoBeneHue

2.1.13 | Merannoseaenue

2.1.14 | Metamtyprus 6JaropoJHbIX U PelKUX METaUIOB

2.1.15 | Metamnyprus TsKENbIX LIBETHBIX METAILIOB

2.1.16 | OGorarenne MmojIe3HbIX HCKOITAEMBIX

2.1.17 | OcHOBBI OOIIEHH)KCHEPHBIX 3HAHUIH

2.1.18 | [IpuknaaHbIe OCHOBBI MPOPECCUOHATBHBIX 3HAHUN

2.1.19 | TemmoTexHHUKA

2.1.20 | DneKTpOoTeXHUKA U INEKTPOHUKA

2.1.21 | Beicurast MaTeMaTuka

2.1.22 | IHOCTpaHHBIN A3bIK

2.1.23 | MaTremaTn4ecKkie M eCTECTBEHHO-HAyYHBIE acleKThl MPo(ecCHOHATBHON AeATEIFHOCTH

2.1.24 | Meronbl KOHTPOJIS U aHAJIK3a BELECTB

2.1.25 | MeTtposorus, cTaHAapTH3ausa U cepTH(UKAIUSI

2.1.26 | OcHOBBI KOMMYHHUKAIIMK U MPABOBOM KYJIBTYpPbI

2.1.27 | IIpaBoBeneHue

2.1.28 | IIpuknagable acHeKThl (PH3UKO-XUMUUECKUX 3HAHUI

2.1.29 | CompoTuBiIcHHE MaTEPUAIOB

2.1.30 | Termio¢puznka

2.1.31 | ®U3UKO-XUMUSI METAIUTYPTUUYECKUX MPOIECCOB U CHCTEM

2.1.32 | OcHOBBI 06€30MaCHOCTH METAIYPTrUUECKUX TEXHOIOTUI

2.1.33 | OcHOBBI (hOpMUPOBAaHUSI MUPOBO33PEHUS B MPO(HECCHOHATBHON AesTETbHOCTH

2.1.34 | ®usuka

2.1.35 | ®usnueckass XuMus




2.1.36 | dunocodpust

2.1.37 | Oxomormyeckue MpodIeMbl METAJUTyPTHYECKOTO TIPON3BOACTRA

2.1.38 [ Oxonorus

2.1.39 | OxoHOMHUECKAsT TEOPHUS

2.1.40 | BceoOmas ucropus

2.1.41 | Undpopmaruka

2.1.42 | Ucropus Poccun

2.1.43 | KomnbrotepHas rpaduka

2.1.44 | O3HakoMUTENbHAS IPAKTHKA

2.1.45 | OcHOBBI KpHcTALIOTrpadUX U MUHEPATOTHH

2.1.46 | Pycckuii S13bIK U KyJBTYpa peyuu

2.1.47 | Y4yeOHast mpakTHKa

2.1.48 | XuMus MeTaIoB

2.1.49 | be3onacHOCTh JKHU3HENEATEILHOCTH

2.1.50 | BBenenue B CrieriuajibHOCTh

2.1.51 | Xumus

2.2 | JucuMiimHbl (MOTY/IM) U MPAKTHKH, /ISl KOTOPBIX OCBOEHHE JAHHON TUCHUILIUHBI (MOXY/I) HEOOX0THMO KaK
npeanecTByoIee:

2.2.1 | T'ocynapcTBeHHAs UTOrOBasi aTTECTALUS

2.2.2 | 3amuTa BBITYCKHOM KBAIU(UKAIOHHONW paboThI

2.2.3 | Merannyprus CBUHLIA U COIyTCTBYIOILUX 3JIEMEHTOB

2.2.4 | Merannyprust LIUHKa U COIIYTCTBYIOLIUX 3JIEMEHTOB

2.2.5 | OCHOBBI IPOEKTUPOBAHUSA U CTPOUTEIBHOE AEII0

2.2.6 [[ToaroroBka K mpoLeaype 3aIlUTHI BBITYCKHON KBAIU(HUKAHMOHHOW paOOTHI

2.2.7 | llpeaaurioMHasl IpaKkTHKa

2.2.8 | DkOHOMHKA W YIPaBJIE€HUE Ha MPEANPUATUI

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCLIATIINHBI
(MOJLY.JIsT)

OlNK-1: CnocobeH pelwaTtb 3agaayun npod)eccCuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNMpPOBaHNA,
MaTeMaTM4eCKOoro aHanus3a, eCTeCTBeHHOHay4Hble U OOl enHKXeHepHble 3HaHUA

MOIK-1.3: BrnageeT: HaBblkamMy MaTeMaTUYeCKOro aHanmaa n MogenmpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPU4YNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOIo npouecca, nporHo3npoBaTb
nosegeHune rnpouecca Ha ocCHoBe MaTeMaTn4eCKkmnx mogaenen

MOIK-1.1: 3HaeT: hn3MKO-XUMUYECKME OCHOBBLI U METObI MaTEMaTUYECKOro MOAENMPOBAHNS MeTannypruyeckmx
MpPOLEeCCOB MOJTy4EHUS LIBETHLIX METamNM0B

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

NOTK-2.2: YmeeT: NpoekTMpoBaTh 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 AeATENbHOCTH,
06paGaTblBaTb U npeacTaBnATb 3KCNepuMeHTarnibHble AaHHbIe

NOIK-4.1: 3HaeT: OCHOBbI METPOSIOMNK, MeToAbl 00paboTKM 3KCNEPUMEHTASbHBIX AaHHbIX

MOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPEeACTBa U3MEPEHUSI, MaTEMaTMYECKUI annapaT ans obpaboTku n
aHanm3a aKcneprMMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHUS U3MEPEHNIA N nX 0bpaboTKn

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

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

NOTK-5.2: YmeeT: npuMeHaTb UHOPMALMOHHbIE TEXHONOMMMW U NporpaMMHoe obecneyeHre Ans peleHns HayyHo-
nccnegoBaTenbCcKkux 3agad B 06nactu nonyvyeH1s LUBeTHbIX MeTarnnoB




MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbBIX MHOPMALIMOHHbIX TEXHOMOMIA U NPUKIagHbIX annapaTHO-NPOrpaMmMHbIX
cpencTs

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pellueHusi B NpodecCMoHaNbHON AeATeNIbHOCTH,
BbIGUpaTb 3chheKTUBHbIE U Be3onacHble TEXHUYECKMEe CPpeacTBa U TEXHOMOMMn

NOIK-6.2: YmeeT: aHann3mpoBaTb MHOpMaLMO O TEXHOMOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa U
nNpvHUMaTb 060CHOBaHHbIE peLleHns

MOIK-6.3: BnageeT: HaBblkamu Bbibopa adhpeKTUBHBIX M Be3onacHbIX TEXHUYECKUE CPeacTB U TEXHOMOMIA

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHONOMYECKMX MPOLLECCOB NOSyYeHUs LIBETHbIX MeTannos

OIK-7: Cnoco6eH aHannM3npoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY AJOKYyMeHTauun, CBA3aHHYO C
npod)eccvaaanoﬁ AeATeNnbHOCTbIO, B COOTBETCTBUU C ,qel;lCTBYI'OI.IJMMVI HOPpMaTUBHbIMU OOKYMEeHTaMMn
MeTannypqueCKoﬁ oTpacnu

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

NOTK-7.2: YmeeT: aHann3mpoBaTb, TEXHUYECKYIO JOKYMEHTALMIO TEXHONOMM-4eCKOro npouecca u NpuHUMaThb
obocHoBaHHbIE peLLeHus

NOIK-7.3: BnageeT: HaBblkaMn COCTaBMEHNS U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NONy4YeHns LBETHbIX
MeTanmnos

MK-1.1: CnocobeH onpepe-nsTb OpraHN3aLlMoHHbIE U TeXHUYECKNe Mepbl N0 BbINOSIHEHUIO NPOU3-
BOACTBEHHbIX 334aHUI NNABUSbHbIM NepeaenomM NPOM3BOACTBA TAXENbIX LIBETHbIX MeTasfioB

UMK-1.1.2: Ymeer:

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

- perynupoBaTtb NpoLecc NnaBku Ha OCHOBE AaHHbLIX O COCTaBe NepennaBnaeMbiX MaTepmanos, NoKa3aHum
KOHTPOMNbHO-N3MepUTENbHLIX MPMBOPOB M BU3YyarbHbIX HAbnAeHNI;

- OpraH130BbIBaTb B 3aBUCUMOCTW OT CoAepXaHusa MeTansa n XMMM4ecKkoro coctasa LUMXTbl BedeHne npouecca
nnaBekn B pexumMax, obecrnevmBaownx MakcumansHoe U3BrneyeHme Metanna u Bolxog rogHoro;

- KOPPEKTMPOBaTb NpoLecchl NnaBku fobasneHnem niocoB 1 060POTHLIX MaTepunarnoB, MHTEHCMBHOCTbLIO AYThS.

WMIMK-1.1.3: BnageeT HaBblkamu:

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

- COCTaBIIeHNsI TEXHUYECKOW AOKYMEHTaLun Ans pecypcHOro 1 opraHM3aumMoHHoro obecneyeHus npouecca
NOAroTOBKW U BEAEHUS NIaBKW, pasfMBkA MeTanna;

- MOHWUTOPWHIa YCTaHOBIEHHbLIX PEXXUMOB N KOHTPONMPYEMbIX NapamMeTpoB BeAEHMS NPOLECCOB NITaBKu
(nepennaBkn U padMHUPOBaAHUS LIBETHBIX METANIOB, NIABKN Py, KOHLEHTPATOB, arnomepara, orapka u Crnnasos,
(hbIOMUHIOBaHUS, BENbLEBaHUA, AUCTUNIIALNMA, KyNensuumn) B nevax pasnuyHbiX BUAOB U TUMOB;

- BbISIBIIEHWS MPUYMH HEFATUBHBIX U3MEHEHMI MapamMeTpOoB M NokasaTernen npouecca nnaeku;

- ornpegeneHns Mep No yCTpaHeHWo HeMoragok B paboTe NeYHbIX arperaToB 1 BCnomoraTeneHoro o6opygoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AeATENbHOCTM NoApa3fereHns 3a CMeHy - pacxoda MatepuarbHO-
TEXHUYECKUX PECYPCOB M SHEProHOCUTENEN, MPUYNH Bpaka UM CHXEHMS KavyecTBa npoaykumm (paboT, ycnyr);

- BeAeHNs1 Y4EeTHOWN U TEXHOMNOMMYECKON AOKYMEHTaUMN Ha ByMakHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

UMK-1.1.1: 3HaerT:

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

- CXEMbl TEXHOMOMMYECKOW 0OBA3KM Neyn, NoAarLLmnX 1 OTBOASILLMX BO34YXOMNPOBOAOB, ra3oXxo4o0B,
3MNeKTPOCHABXEHUS, KNCMOPOAHbIX, a30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKaLWIA, CUCTEM LIMPKYNSALMA 1
oxraxaeHus;

- OCHOBHblE MeTanypruyeckme TEXHONMOrMN NPOM3BOACTBA TSXKeNbIX LBETHbIX MeTannos, unsnmyeckne npoLeccol
XMMUYEeCKMe peakumm npouecca nnaBku LBETHbIX METanoB 1 CNnaBoB.;

- baKTOpbI, BANSAIOLLME HA XOA TEXHOMNOMMYECKOro npoLecca, 1 cnocobbl ynpasneHus nMu;

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

- cneumanuanpoBaHHOe NporpamMmmMHoe obecnedeHne nnaBuibHOrO y4acTka;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLFIEHHOW, 9KONOrMYECKON 1 NOXXapHON 6e30NacHOCTU Ha NNaBUITbHOM yyYacTke

MK-1.2: CnocobeH opraHM3oBaTb paboTy paboTHUKOB NJIaBUITILHOIO Nepeena NpoM3BoACTBa TAXesbIX
LBeTHbIX MeTansoB

NIMK-1.2.2: Ymeer:

- KOHTPONMpOBaTb cobntogeHne paboTHMKaMM TEXHOMOMMYECKNX PErMaMeEHTOB NpoLiecca ninaBky;

- OLEHMBATb Ka4eCTBO NpOBeAEHNs] pabOTHUKaMM TEXHUYECKON OUArHOCTUKN, TEKYLLMX U KanuTanbHbIX PEMOHTOB
nnasuibHOro 0oopyaoBaHUs

WNIMK-1.2.1: 3HaeT:
- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NO NpoLeccam niaBku;




- 3HaYeHuWs NpeenbHO AONYCTUMBIX BbIGPOCOB 3arpsi3HSAOLLMX BELLECTB B OKPYKatoLLYo cpeay;
- OCHOBbI 3KOHOMVKW, OpraHu3aLum NponM3BoACTBa, TPyAa U ynpaBneHust

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPOSS BbIMOMHEHUS NPOM3BOACTBEHHBIX 3aaHui U cobnogeHns paboTHMKaMN TEXHOSTOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- opraHM3auun BeINONHEHNST paBOTHUKaMN TEXHUYECKOTO 06CNY>XMBAHWS, pernMamMeHTHbIX TEKYLLMX U KanuTanbHbIX
peMOHTOB 000pya0BaHWS HA NNABUIIBHOM Yy4YacTKe;

- KOHTpONs cobnoaeHns paboTHMKaMU TPYAOBOW AUCLIMNIIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOMH,
NPOMBILLITEHHOW N 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 HaBbikaMmu:

- KOHTpONs cobnoaeHnst TPeb6OBaHNIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTMBHOE
BbISIBNEHNE U YCTPAHEHME NPUYMH UX HAPYLLUEHWS;

- COCTaBlieHNe TEXHNYECKON LOKYMEHTaLMN ANsi PeCYPCHOro U opraHM3aunoHHoOro obecneyeHns npovecca
KOHBEPTUPOBaHUS;

- PYKOBOZACTBA 3a5MBKOW LUTENHA, 3arpy3Kow kBapLeBoro dritoca 1 XornoaHbix 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobnoaeHNst YCTaHOBIEHHbLIX MapamMeTpoB MpoLecca KOHBEPTUPOBAHMWSA, AaBIEHNs], pacxoa
KOHBEPTEPHOIo BO3Ayxa, TEMNepaTypbl, KOHLEHTPALMN OBYOKUCU CEPbl B OTXOOSALLMX ra3ax, pa3pexeHunsi B
MbINIEBON Kamepe;

- ornpegeneHnst Mep no yCTpaHeHWIo NMPUYUH HapyLLEHNST PEXMMHBIX KapT KOHBEPTUPOBAHWS;

- BeeHNs1 Y4EeTHOW 1 TEXHOMNOMMYECKON AOKYMEHTaUMM Ha ByMakHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

NIMK-1.3.2: Ymeer:

- aHanuanpoBaTb cobnoaeHne pexxMMoB B NPOLIECCe KOHBEPTUPOBAHUS, obecrnednBatoLLnX nosyyeHne
MaKCMManbHOIo U3BMeYeHns MeTanna u MakcMManbHOro BbIXo4a rogHoro;

- KOPPEKTMPOBATL NapameTpbl NpoLecca NiaBky - 4aBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TemnepaTtypy u
KOHLIEHTPaLUIO OBYOKNCU CEPbl B OTXOASILLNX ra3ax, pa3pexeHne B MbifIEBON Kamepe, COCTaB KOHBEPTEPHbIX
LL1aKoB;

- BU3yarnbHO U C UCMOMNb30BaHMeEM NPUBOPOB KOHTPONMPOBaTb X0 KOHBEPTEPHOM NIAaBKW, onpeaensaTb CTagnum n
BpEMS OKOHYaHMSA TEXHOSOMMYECKOro npoLecca, rOTOBHOCTb MeTarna K BbIMyCKy, TOTOBHOCTb LUaka K CrivBy U3
KOHBEpPTEpa;

- paccunTbiBaTb MaTtepmarnbHble N 3HEPreTUYeckmne NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

WIMK-1.3.1: 3HaerT:

- yCTpOVICTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbIE OCO6€HHOCTVI, TEXHNYECKNE XapaKTepPUCTUKN, NpuHUUNbI
paboTbl U NpaBuna aKcnnyaTauMm MeEXaHN3MOB KOHBEPTEPA MOPU30HTaNbHOIO 1 BEPTUKASIbHOIO TMMa, MYCKOBbIX U
GNOKMPYHOLLMX YCTPONCTB, KOHTPOJIbHO-M3MEPUTESbHBLIX NMPUOOPOB, CUCTEM aBapUNHOW CUrHanM3aumm,
NpUCNocobNeHUn N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMOMMN NPOU3BOACTBA MEAM, HUKENS;

- (hM3nKo-xumMmn4eckne CBONCTBA, COCTAB XXMOKOIO LUTENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTtypbl 1
OTXOSLLMX ra3os;

- CNoCcoObl BbISIBNEHMS N YCTPAHEHMST HEMCNPAaBHOCTEN B paboTe KOHBEPTEPHOro obopyaoBaHus;

- TEXHOJTOMMYECKME UHCTPYKLMK MO BbINSIaBKe MEeTanoB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecneyvyeHne ydacTka KOHBEPTUPOBAHNS;

- TpeboBaHNs OXpaHbl TPyAa, NPOMbILLIIEHHON, 3KONTOMMYECKON 1 NoXapHOM 6e30MacHOCTM Ha yYacTke
KOHBEPTUPOBaHUA.

MK-1.4: CnocobeH opraHM3oBaThb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaersia Npou3BOoACTBaA TAXeNbIX
LUBeTHbIX MeTanrfoB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHToB npoLecca KOHBEPTUPOBaHWS;

- onNpeAensiTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTEnbHbLIM Npubopam cobniogeHne 3agaHHbIX PeXxnMoB npolecca
KOHBEPTUPOBAHWS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHMKaMy NOCTaBIEHHbIX 3a4a4 C y4eTOM
BO3MOXHOCTEN, PECypCOB, PUCKOB

WNMK-1.4.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMM U TEXHONOMMYECKNE MHCTPYKLIMM NPOLECCa KOHBEPTMPOBAHMS;
- TpeboBaHNA CTaHAAPTOB N TEXHUYECKUX YCIOBUI, NpeabsaBNAEMble K NPOAYKLUK, BbiMYCKAEMOW Yy4acTKOM
KOHBEPTUPOBaHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLLECTB B OKPY)KaIOLLYIO CPEaY;

- OCHOBbI 3KOHOMUKUW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasneHus

NIMK-1.4.3: BnageeT HaBblkaMu:
- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3aaHui U cobnogeHns paboTHUKaMU TEXHONOMMYECKMUX MHCTPYKLIMIA U
pernamMmeHToB;




- OpraHv3aumy BbINOMHEHUSA PabOTHUKaMM TEXHNYECKOTO 06CNyXMBaHWS, perfaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
peMOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBaHWS;

- KOHTpONs cobnogeHns paboTHMKaMK TPYAOBON AUCLIMNIIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOM,
NMPOMBILLIIEHHOM U 3Konormyeckon 6esonacHocTu

MK-1.5: CnocobeH onpepensTb OpraHN3aunoHHbIe U TeXHUYEeCKNEe Mepbl MO BbIMOJIHEHUIO
NPOU3BOACTBEHHbIX 3a4aHMIA B OTAENEeHUAX OCHOBHbIX OfepaLluvii npouecca rmgpomMeTaniypruieckoro
npou3BoACTBa TAXeJIbIX UBETHbLIX MeTansnos

NIMK-1.5.3: BnageeT HaBbikaMu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNA OCHOBHOIO, BCIOMOraTenbHOro 060pyAoBaHNSA 1 TEXHOMOrMYECKON 0OBA3KM
arperartoB rmapomMeTtaniyprm4eckoro npon3BoacTBa TAXesblX LBETHbIX MeTaloB;

- pa3paboTKku Mep No yCTPaHEHMIO NepexoaaLLmnX U NpounakTuke TUNOBbLIX MPUYUH OTKIIOHEHMI OT YCTaHOBMEHHbIX
pexumoB paboTbl, HENOMAaZA0K U BHEMMNAHOBbLIX MPOCTOEB 060pyA0BaHUS;

- onpegeneHns Mep no npeaynpexaeHnto 6paka n NoBbILIEHUIO KadecTBa NepepaboTku NOCTynawLwmx B
rmapomeTannypruyeckoe Npons3BoLACTBO MaTepuanos;

- MPUHATUSA PELLEHUI O pexnmax ob6paboTKmn NOCTYNMBLLMX B NepepaboTKy LUMXTbI, paCTBOPOB, MyrbMbl, IMApaToB,
CMeKoB, LWIamMoB, 060POTHLIX PACTBOPOB, MPOMbIBHbIX M CTOYHbIX BOA, NMPOAYKTOB BbiLENavnBaHns 1
Knaccudukaumu;

- OpraHM3auumn TEXHUYECKM NpaBUSIbHON 3KCMyaTaumMmM OCHOBHOIO M BCMOMOraTesibHOro o0opyaoBaHus,
TEXHOIOrM4YeCcKom 0OBSA3KM U KOHTPOSIbHO-U3MEPUTESBHBIX YCTPOWCTB B OTAENEHNM OCHOBHbIX OnepaLui
rmapomeTanyprmyeckoro NpomM3BoAcCTBa;

- BeeHNsi y4eTHOWN 1 TEXHOMNOMMYECKON AOKYMEHTaLUMN Ha ByMaskHbIX 1 (Mrn) ANEKTPOHHBLIX HOCUTENAX B OTAENEHUN
rmapomeTannypruieckoro Npom3BoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHAPOPMALMOHHBIE TEXHOIOMUN N CPeacTBa A4S aHanM3a 1 NPoBEeAEHMSI pacyeToB NapameTpoB,
PEXUMOB M MOoKa3aTenen npowuecca rmapoMeTanslyprmieckoro nponu3BoACTBa TSXKENbIX LBETHLIX METansoB.;

- BblAEpPXMBaTb TEXHONOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUAM KOHTPOSbHO-M3MEPUTENBHbIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbIE NapaMeTpbl TEXHONOMMYECKMX NPOLEeCCOoB rmapomeTan-nyprayeckoro nponM3BoacTea
TSDKENbIX LBETHBIX METAmNMNoB, BMAIOLWME Ha Ka4eCTBO NorydyaemMon NpoayKumu;

- yNpaBnsaTb NpoLeccamm rmapomMeTanyprmieckon nepepaboTkn pya U KOHLEHTPATOB TSXKeNbIX LBETHbLIX
MeTarnnoB, NPOMPacTBOPOB, MPOMbIBHbLIX M CTOYHbIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapamMeTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTaniyprmieckoro
Nnpon3BOACTBa;

- BbISABNATb HAPYLLEHWS NPaBuUIT SKCNyaTaumm 1 TEXHUYECKOro 00cnyXnBaHms obopygoBaHms
rMapomMeTanyprmyeckoro NpoM3BoACTBa TSDKENMbIX LIBETHBIX METasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, Ha3HayYeHme, NPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTEepPUCTUKK, Npasuna
obcnyXuBaHMsa 1 aKcnyaTtaumMm rmgpomeTannypruieckoro obopygoBaHms (B TOM YniCIie cocyaoB, pabdoTaroLlwmx no
OaBIIEHNEM) N TEXHONOIMYECKON apMaTypbl (3aNOPHON 1 perynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
N3MepuTernbHbIX I'IpVI60pOB, cpencTts aBTOMaTUKU U CUTHanm3auum B otaeneHnn OCHOBHbIX OI'IGpGLI,I/IVI
rMapomeTansypruyeckoro NpOM3BOACTBa;

- NPOU3BOACTBEHHO-TEXHUYECKNE, TEXHOMOMYECKNE MHCTPYKLIMM NO BEAEHMIO Onepaumii rmapomMeTaniypriieckoro
NPON3BOACTBA TSXKENbIX LIBETHBIX METAIIIOB,;

- CNocoObl BbISIBNEHMWS U pernaMeHT AEVCTBUN MO YCTPAHEHNIO BbISIBNIEHHBIX HEUCNPaBHOCTEN 1 OTKITIOHEHWU B
pexmmax paboTbl 00opyaoBaHMA B OTAENEHMN OCHOBHBIX Onepauuii rmapoMeTaniiyprmieckoro npon3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrnyecKoro NPon3BoACTBa TSXKENbIX LIBETHBIX METAIIIOB;

- MIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX METanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannebl;

- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CAHUTapUK, NPOMBbILLITEHHOW, 3KOJNTOMMYECKON, NOXapHOW 1
XMU4eckor 6e30nacHOCTN B OTAEMNEHMM OCHOBHbIX OMepauuin ruapomeTanlyprmyeckoro npomM3BoacTea.

MK-1.6: CnocobeH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Onepauun npouecca
rmapomMeTanslypruieckoro NnpoM3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpenensiTb BU3yarbHO M MO KOHTPOSbHO-M3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperaTtax oTAeneHus rMapoMeTanyprmiyeckoro NpomM3BoAcCTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHONOMMYECKMX MPOLECCOB B OTAENEHNN
rmapomeTanyprmyeckoro npom3BoaCcTea

WIMK-1.6.1: 3HaeT:

- NPON3BOACTBEHHO-TEXHUYECKNE U TEXHOMOMMYECKNE UHCTPYKLIMKM, TEXHONOMMYECKME KapTbl, perfaMeHThl,
perynupyoLLme nopsaok 1 npaeuna BeeHus NpoLeccoB B OTAENEHUM MMAPO-MeTannypruiyeckoro npon3BoacTea;
- (bM3nKo-XMMUYecKme NpoLecchl, MCNoNb3yemMble B rMAPOMETaNypruyeckom Npon3BoacTBe TAXKENbIX LUBETHbLIX
MeTarnmnos;




- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPOAyKTOB, COAEPXKaLLMX AparoLUeHHble
MeTannsbl;

- OCHOBbI 9KOHOMUKW, OpraHu3aLuuy Npou3BoACcTBa, TPyAa U yNpaBreHus B rMapoMeTaniypruieckomMm npon3BoacCcTBeE;
- OCHOBbI MEHEMKXMEHTA 1 KOPNOpPaTMBHOMN 3TUKU, MPUHLIMIBLI MOBbILLEHUS KAYECTBa TPYAOBOM XU3HW KONMeKTUBa

WIMK-1.6.3:

BnapeeT HaBbikamu:

- KOHTPOIS BbINOMHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobnogeHns paboTHUKaMN TEXHONOMMYECKUX MHCTPYKLNIA 1
pernamMmeHToB;

- KOPPEKTMPOBKN AENCTBUIA PAabOTHUKOB MPY OTKINOHEHUSX U COOSIX B BEAEHUN OCHOBHbIX OnepaLuin npolecca
NpPon3BOACTBa TSXKENbIX LIBETHLIX METAINOB,

- KOHTpOnsi cobnitoaeHust paboTHUKkamu TpeboBaHWIN OXpaHbl Tpyaa, NOXXapHOM, NPOMbILLNIEHHOW, XMMUYECKOW 1
aKornornyeckon 6e3onacHocTu

YK-1: CnocobeH ocyLiecTBNATL NOUCK, KOUTUYECKUN aHaNn3 U CUHTe3 uHopMauun, NPUMEHATb
CUCTEMHbIN NOAXO0A ANA pelleHUs NocTaBMNeHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuanpyeT umetoLLyocs MHopMaUmIo As peLleHns NocTaBneHHbIX 3agay

NYK-1.3: AHanuaupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He4OCTaTKOB

NYK-1.2: NpegnaraeT nyTy peweHns 3agavm Ha OCHOBE CUCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4v B pamMKax NOCTaBMeHHOW Lenv U BbIoOMpaTb ONTUManbHble
€cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOWMX NPaBOBbIX HOPM, UMEKLUXCSH PeCYpPCcoB U OrpaHUyYeHumn

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOSTHUTENEN AN1s pelleHns 3agaym

NYK-2.3: TIpoBOANT TEXHMKO — SKOHOMMYECKOE 0OOCHOBaHMNE, aHanNM3npyeT agekBaTHOCTb NPUHMMAEMBbIX PELLEHWIA
C y4eTOM AENCTBYIOLNX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

YK-4: CnocobeH ocyLecTBnATbL AeNOBYH0 KOMMYHUKALMIO B YCTHOW M NUCbMeHHON hopmax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: Bb|614paeT KOMMYHUKaTUBHbIE TEXHOJ10INN 00LLeHMs Ha rocyaapCtBeHHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BoinonHsaeT nepeBod NpoeccnoHanbHbIX TEKCTOB C MHOCTPaHHOrO (-biX) Ha rocy4apCTBEHHbIN SA3bIK U
obpaTHo

NYK-4.2: OcyuiecTBnseT AeNoBYyHO Nepenncky Ha rocyaapCTBEHHOM N MHOCTPAHHOM S3bIKax

YK-9: Cnoco6eH ncnonb3oBatb 6a3oBble AecheKkTonormyeckme 3HaHus B coumnanbHoOn U npocdeccmoHanbHON
cchepax

NYK-9.1: NpumeHsieT 6a3oBbie AedeKTONorMyeckne 3HaHms BO BCeX chpepax AeATEeNbHOCTU

NYK-9.3: CoBepLueHCTBYET AeeKkTonormyeckme 3HaHns

NYK-9.2: BbibnpaeT MeToabl U NPUEMbI OLIEHKM NPOodeCCUoHanbHoOM cpeabl

B pesyiabTare 0CBOCHHS JUCHMILINHBI (MOAY/I1) 00y4aromuiics 10/KeH

3.1 | 3nars:

3.1.1| 1. TeopeTndeckue MOJOKEHHUS METAJUTYPIHISCKHUX MPOIECCOB, UCTIONB3YEMbIX ISl KOMIUIEKCHOM MepepaOdOTKU METHBIX
PYI ¥ KOHIIEHTPATOB.

3.1.2|2. 3aKOHOMCpHOCTI/I TIUPO- U TUAPOMETAILTYPIrUUYCCKUX MTPOILECCCOB, IMMPEATIOCHUIKHA, UCITOJIB3YEMBIC ITIPHU CO3JaHUN
6C3OTXOHHLIX TCXHOJIOTUYCCKHUX CXCM.

3.1.3 | 3. Meroaonoruyeckre OCHOBBI TPOLECCHOTO MOIX0/a.

3.1.4 | 4. OcHOBHBIEC TCXHUKO-YKOHOMHUYCCKHE ITOKA3aTEIIN IpoHeCcCOB MOJYYCHUS MEAU U COIYTCTBYIOIINUX DJICMCHTOB.

3.1.5|5. YcrpoiicTBO ¥ IPUHIIMIT JSHCTBHS alllapaToB, HANPABICHHUS UX PA3BUTHS U COBEPIICHCTBOBAHMUS.

3.2 | YMeTh:

3.2.1 | 1. BerbupaTh IponucH XUMHIECKUX PEaKnuil MEeTaIyprudecKuX MPOIecCOB I UX (PU3MKO-XUMHUIECKOTO aHAIIN3A.

3.2.2 (2. ®opmynupoBaTh PEKOMEHIAINH 110 HHTEHCU(HKAIINY IIpoIiecca U YITyYIIeHHs KauecTBa MPOTLyKIIUH.

3.2.3 | 3. ®opmynupoBaTh 3a/1a4H MPOLECCHOTO MOAX0/1a MOTyUYEHUS MEIA U COMyTCTBYIOIUX JIEMEHTOB.

3.2.4 [ 4. BerOnupaTh HEOOXOANMBII MaTeMaTHIECKHN armapar Jsl HCCIEI0BaHMUS MIPOIIECCOB MOTYUCHNS MEIH U
COILyTCTBYIOILUX 3JIEMEHTOB.

3.2.5|5. Ucnomp30BaTh METOAOIOTHIO TEXHOJIOTHISCKHIX pacyeToOB I BBI60pa OCHOBHOT'O 060p}IJIOBaHI/I}I.

3.3 | Baragersn:

3.3.1| 1. HaBbikamMu ONUCHIBATh METAJUTYPrHUECKUE MPOLECCHl MPOMUCAMU XUMUYECKUX PEaKIHii U MPOBOIUTH UX (HU3HKO-
XUMHWYECKHH aHaIu3.

3.3.2 | 2. HaBbIkaM# IPOBOJMTH aHATIN3 TEXHHKO-OKOHOMHYECKHX MOKa3aTeNeH MpoLeccoB, IPHHUMATh TEXHOTOIHYSCKH
000CHOBAaHHBIE PEIICHHS.

3.3.3 | 3. HaBeikamu PCaIn30BbIBATH 3a/Ia4M IPOLECCHOI'O IMMOAXO0JAa MOJYUCHHUA MCIN U COITYTCTBYIOIIHX 3JICMCHTOB.
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4. HaBpikamu TMPUMCHSATH MaTeMaTHYCCKUI armapar JJid UCCICA0OBAHUSA N3YyYaCMBbIX ITPOLIECCOB MOJIYUYCHUA MEIU 1
COIIYTCTBYIOIIUX 3JIEMCHTOB.
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5. HaBbIKamu BBITIOJTHATH TEXHOJIOTHUECKUE PACUYETHI 10 BEIOOPY OCHOBHOTO 000PYIOBAaHUS C UCTIOIIE30BAaHUEM
cymecTByromux I T-TexHonorui.

4. CTPYKTYPA U COJAEPKAHUE JUCLHUILINHBI (MOAYJIST)

Kon HaumenoBanmue pa3zjiesnoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHS 3aHsaTHsA/ Kypc M arypa | pchl | pakT.
Paznen 1. ABTOreHHbIe Npouecchbl
1.1 TpeboBaHusI, PEABIBISIEMbIC K 7 6 NYK-1.1 JI.1 0
COBPEMEHHBIM METAJUTYPTHYECKUM NYK-1.2 | JI1.2J1
npoueccam [lonsaTre KoadduimenTa NYK-1.3 2.1
KOMITJIEKCHOCTH UCTIOJIb30BAHUS ChIPhsI NYK-2.1 J12.2
(KHC) B 11BeTHOI METAJUTypriH M aHAJIH3 NvyK-2.2 J12.3
COCTOSIHHUS BOIIPOCA B METAJIILYPTUU MENH NVK-2.3
U CONMYTCTBYIOUIUX 3JIE€MEHTOB. NyK-4.1
Okosornyeckas 6e30macHOCTb NVK-4.2
TEeXHOJIOTUH. Y enpHas NYK-4.3
MIPOU3BOIUTENBHOCTH 000PYIOBAHMUS. NYK-9.1
Ponb BTOpruHO# IBETHOM METaUTypriu. NYK-9.2
OKOHOMHUSI TOINIUBHO-3HEPIE€TUYECKUX NVK-9.3
pecypcoB (TOP). Xapakrepuctuka HOIIK-1.1
CBIPbEBOI1 0a3bl. PUBNKO-XMMHUYECKHE HOIIK-1.2
npUHIUIBL. OCOOCHHOCTH TETIIIOBBIX NOIIK-1.3
6anancos (Th). BnusHue pa3nuaHbIx NOIIK-2.1
¢axropos Ha Tb AIl. Knaccuduxanus NOIIK-2.2
ATl u npeumymectsa All. Kucnoponso- NOIIK-2.3
(akenpHas mnaska (K®IT), anmapatypHoe NOIIK-4.1
odopmienue. TexHOIOrHYECKas cxema NOIIK-4.2
MIPOU3BOJICTBA C Hcmonb3oBanuemM KOIT. HNOIIK-4.3
TeXHUK0-9KOHOMHUYECKHE OKA3aTENN NOIIK-5.1
Ipouecca, IpeuMyIeCTBa, HEJOCTATKH, NOIIK-5.2
nepcnekTussl. [11aBka BO B3BELIECHHOM NOIIK-5.3
cocTosTHUU. PUUKO-XUMHUUECKUE HOIIK-6.1
0COOCHHOCTH IILTAKO- U NOIIK-6.2
mrreiiHooOpa3oBanus. [IpakTuka HOIIK-6.3
nponecca. [lepcrnekTuBb TEXHOJIOTHH. HOIIK-7.1
[InaBka B neuax BaHrokosa. NOIIK-7.2
TeopeTuueckue U TEXHOJIIOTUYECKUE NOIIK-7.3
OCHOBBI I1aBKU. KOHCTpyKIMs neyu. HIIK-1.1.1
ITokazarenu [1B. YcrpolicTBO MUKCEPOB HIIK-1.1.2
mTeiHA U UTaka. Y THIIN3alus Ta30B. HIIK-1.1.3
T30 pabotsl [1B Ha OAO «CYM3y, HIIK-1.2.1
OAO «bI'MK» Ilepcnextussi [1B. HIIK-1.2.2
CoBMeIlIeHHBIE TPOIIECCHI MIABKH- HIIK-1.2.3
xoHBepTupoBanus. Texnonorus CIIK na HIIK-1.3.1
OAO «MMCK». ITpoueccsl UIIK-1.3.2
«OnbrenuenTey, «Hopannay, HIIK-1.3.3
«Muryoucuy, mpakTHKa paboThI 3aBojIa HIIK-1.4.1
«I'pecux» (Munonesus). Texnonorus HIIK-1.4.2
«TSLy». Knaccudukanus mporeccos. HIIK-1.4.3
TexHOMOTMYECKHE OCOOCHHOCTH HIIK-1.5.1
TIPOLIECCOB: XUMHU3M B3aUMOACUCTBUN U HIIK-1.5.2
YCIIOBHS TETJI0-MaccooOMeHa. HIIK-1.5.3
AmmnapatypHoe opopmicHue. TeXHUKO- HIIK-1.6.1
SKOHOMHYECKHUE TIOKA3ATENN MPOLIECCOB HIIK-1.6.2
«Aycment» Ha 3AO «Kapabammens» u HIIK-1.6.3

«Kazuunky. [lepcreKTHBBI IPUMEHEHUS
TIpH TiepepaboTKe CyIbOUIHOTO,
CMEIIIaHHOTO PYIHOTO U TEXHOTEHHOTO
ChIpbst. OCOOEHHOCTH TEXHOJIOTUH «
KUBLDT» u «®BII». /JIex/




1.2

TpeboBaHusl, TpeabsBISIEMbIE K
COBPEMEHHBIM METAJLTYyPrUu4eCKUM
nporneccam [Tonstre ko3 purrienta
KOMIUIEKCHOCTH UCTIOIBb30BAHUSI CHIPhSI
(KHC) B 1BETHOI METAJUTYPI'HM U aHAJIN3
COCTOSIHUS BOIIPOCA B METAJIIypruu MEAU
1 COITyTCTBYIOIINX 3JIEMEHTOB.
Okonoruaeckast 6€30macHOCTh
TEeXHOJIOTHH. Y IenbHas
TIPOU3BOIUTEIBHOCTH 000PYTOBAHHUS.
Ponp BropruHOM LIBETHOM METayUTypruu.
DKOHOMHUSI TOTUTUBHO-IHEPTE€TUIECKUX
pecypcoB (TOP). Xapakrepucruka
CBIpBEBOI 0a3bl. PU3NKO-XUMHIECKHE
npuHIUIEL. OCOOEHHOCTHU TETIIIOBBIX
6anancos (Th). BausHue pazaudHbIx
¢daxropos Ha Tb AIl. Knaccudukarnms
AIT u npeumymecrsa AIl. Kucnopoaso-
(akenpHas mnaska (K®II), anmapatypHoe
oopmnernue. TexHOMOrHMUecKas cxema
TIPOU3BOJICTBA C Hctoyib3oBaHueM KOII.
TeXHUKO-9KOHOMHYECKHE OKa3aTeNH
nporecca, NpeuMyIecTBa, HEJOCTaTKH,
niepcrieKTUBbI. [11aBKa BO B3BEIIICHHOM
COCTOSTHUHU. DU3UKO-XUMUIECKUE
0COOEHHOCTH LIIAKO- U
mreitHooOpa3oBanus. [IpakTuka
nporecca. [IepceKTHBEI TeXHOIOTHH.
IInaBka B neuax BaHrokoBa.
TeopeTnyeckue U TEXHOJIOTUIECKUE
OCHOBBI IJIaBKH. KOHCTPYKITUS MedH.
ITokazarenu I1B. YcrpoiicTBO MUKCEpOB
IITEeHHA U IIJIaKa. Y TUIN3alys ra3oB.
T20 pabdotsl [1B Ha OAO «CYM3»,
OAO «bI'MK» Ilepcnextussl I[1B.
CoBMEIIEHHBIE TIPOILIECCHI TUIABKH-
koHBepTupoBanus. Texuonorust CIIK na
OAO «MMCK». ITpoueccsl
«OnprenuenTey, «Hopannay,
«Munyoucu», mpakTika paboThl 3aBojia
«I'pecux» (Munone3us). TexHomorus
«TSLy. Kitaccnguxarust mporeccos.
TexHOMOrNMUECKHE OCOOCHHOCTH
MIPOLIECCOB: XMMHU3M B3aUMOCHUCTBUM U
YCIIOBHSA TEIUIO-MaccooOMeHa.
AmnmapatypHoe opopmienue. TexHuko-
9KOHOMHYECKHE MOKa3aTeIH MPOIeCCOB
«Aycment» Ha 3A0 «Kapabammens» u
«Kasmuaky. [TepcrekTHBBI MPUMEHEHHS
pu epepadboTke Cynb(UIHOTO,
CMEILIaHHOT'0 PYAHOTO U TEXHOT€HHOTO
CBIpBs. OCOOEHHOCTH TEXHOIOTHH «
KUBLDT» u «®BIl». /J1abd/
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NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
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NOIIK-1.2
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NOIIK-2.3
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NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




1.3 TpeboBanust, pebABIIEMBIE K 7 12 NYK-1.1 J1.1 0
COBPEMEHHBIM METAJLTYyPrUu4eCKUM NYK-1.2 | JI1.2J1
nporneccam [Tonstre ko3 purrienta NVYK-1.3 2.1
KOMIIJIEKCHOCTH HUCIIOJIB30BaHUS CBIPbs NVK-2.1 122
(KHC) B 1BETHOI METAJUTYPI'HM U aHAJIN3 NVyK-2.2 J12.3
COCTOSIHUS BOTIPOCA B METAILTYPTUU MEIH NYK-2.3
H COIYTCTBYIOIIHX DJIEMEHTOB. NVK-4.1
Okonoruaeckast 6€30macHOCTh NyK-4.2
TEXHOJIOTUH. Y IesibHast NYK-4.3
TIPOU3BOIUTEIBHOCTH 000PYTOBAHHUS. NVYK-9.1
Posb BTOpUYHOI LIBETHON METaJLTypruu. NVK-9.2
DKOHOMHUSI TOTUTUBHO-IHEPTE€TUIECKUX NVYK-9.3
pecypcoB (TOP). Xapakrepucruka NOIIK-1.1
CBIPbEBOI 0a3bl. DUBNKO-XMMHUIECCKHE NOIIK-1.2
npuHIUIEL. OCOOEHHOCTHU TETIIIOBBIX HOIIK-1.3
6anancos (Th). BausHue pazaudHbIx NOIIK-2.1
¢daxropos Ha Tb AIl. Knaccudukarnms NOIIK-2.2
AIT u npeumymecrsa AIl. Kucnopoaso- NOIIK-2.3
(akenpHas mnaska (K®II), anmapatypHoe HOIIK-4.1
oopmienue. TexHoJOrHYecKas cxema NOIIK-4.2
MIPOU3BOJICTBA ¢ Hcloab30oBanueM KOII. NOIIK-4.3
TexHUKO-3KOHOMHMYECKHE TIOKa3aTeNn NOIIK-5.1
nporecca, NpeuMyIecTBa, HEJOCTaTKH, HOIIK-5.2
nepcrekTuBbl. [11aBka Bo B3BELLIEHHOM NOIIK-5.3
cocTtossHuU. PUBUKO-XUMHUYECKHE NOIIK-6.1
0COOEHHOCTH LIIAKO- U HOIIK-6.2
mreitHooOpa3oBanus. [IpakTuka NOIIK-6.3
npouecca. [lepcrneKkTuBbl TEXHOJIOTHH. NOIIK-7.1
IInaBka B neuax BaHrokoBa. NOIIK-7.2
TeopeTrnyeckue v TEXHOJIOTHYCCKHE NOIIK-7.3
OCHOBBI IJ1aBKU. KOHCTpYKIHMS meyn. HIIK-1.1.1
ITokazarenu I1B. YcrpoiicTBO MUKCEpOB HIIK-1.1.2
IITEeWHA U UTaKa. Y TUIU3aLus ra3os. UIIK-1.1.3
T20 pabdotsl [1B Ha OAO «CYM3», HIIK-1.2.1
OAO «bI'MK» Ilepcnextussl I[1B. HIIK-1.2.2
CoBMEIIEHHBIE TIPOILIECCHI TUIABKH- HIIK-1.2.3
koHBepTupoBaHus. TexHomorust CIIK na HIIK-1.3.1
OAO «MMCKp. IIponeccsl HIIK-1.3.2
«OnprenuenTey, «Hopannay, HIIK-1.3.3
«Munyoucu», mpakTika paboThl 3aBojia HIIK-1.4.1
«I'pecux» (Munone3us). TexHomorus HIIK-1.4.2
«TSLy. Kitaccnguxarust mporeccos. HIIK-1.4.3
TexHomornueckue 0COOEHHOCTH HIIK-1.5.1
TPOLIECCOB: XUMHU3M B3aUMOJCUCTBUN U UIIK-1.5.2
YCIIOBHS TEIJIO-MaccOOOMeHa. HIIK-1.5.3
AmnmapatypHoe opopmienue. TexHuko- HIIK-1.6.1
9KOHOMHYECKHE MOKa3aTeIH MPOIeCCOB UIIK-1.6.2
«Aycment» Ha 3A0 «Kapabammens» u HIIK-1.6.3
«Kasmuaky. [TepcrekTHBBI MPUMEHEHHS
pu epepadboTke Cynb(UIHOTO,

CMEILIaHHOT'0 PYAHOTO U TEXHOT€HHOTO
CBIpBs. OCOOEHHOCTH TEXHOIOTHH «
KUBUDT» u «®BI». /Cp/
Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Uure | IIpumeuanue
3aHATHSA 3aHsaTHs/ Kvype M aTypa | pcbl | pakT.

Pa3nen 2. CoBpeMeHHOE COCTOSIHUE U
MYTH Pa3BUTHA TIABUJIbHBIX
Npo1eccoB




2.1

TeXHUKO-2KOHOMUYECKHE MpEANOCHUIKA
MOACpHU3ANHU. TonmnuBHO-
OHEPIreTHICCKUEC S3KBUBAJICHT ITpoOLIECCa.

XapaxTepucTuka maxTHoi wiasku (ILIT).

Cxema npoueccca AIIIIL. ITokazarenu
pa6otel LTI Vpanbckux npeanpusITHHA.
MonepHu3anus miaMeHHbIX Ieuei.
XapakTepuCTHKA COBPEMEHHOTO
COCTOSIHUS TTapKa OTpakaTeNbHBIX MeYeH.
IlyTu coBepieHCTBOBAaHUS NEUEH,
nepcreKTuBsbl. /JIek/

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

J1.1
JI1.2J1
2.1
122
2.3




2.2

TeXHUKO-2KOHOMUYECKHE MpEANOCHUIKA
MOACpHU3ANHU. TonmnuBHO-
OHEPIreTHICCKUEC S3KBUBAJICHT ITpoOLIECCa.

XapaxTepucTuka maxTHoi wiasku (ILIT).

Cxema npoueccca AIIIIL. ITokazarenu
pa6otel LTI Vpanbckux npeanpusITHHA.
MonepHu3anus miaMeHHbIX Ieuei.
XapakTepuCTHKA COBPEMEHHOTO
COCTOSIHUS NapKa OTPakaTeIbHBIX MEeUeH.
IlyTu coBepieHCTBOBAaHUS NEUEH,
nepcrekTuBsl. /J1ab/
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NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3
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TéXHHKOOKOHOMquCKHGHpeﬂHOCHHKH
MOﬂepHHSaHHH.TOHHHBHO-
OHEPIreTHICCKUEC DKBUBAJICHT ITpOLIECCA.

XapaxTepucTuka maxTHoi wiasku (ILIT).

Cxema npoueccca AIIIIL. ITokazarenu
pa6otel LTI Vpanbckux npeanpusITHHA.
MonepHu3anus miaMeHHbIX Ieuei.
XapakTepuCTHKA COBPEMEHHOTO
COCTOSIHUS NapKa OTPakaTeIbHBIX MEeUeH.
IlyTu coBepieHCTBOBAaHUS NEUEH,
nepcrekTuBsl. /Cp/

12

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
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HIIK-1.1.3
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HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
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JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pa3gen 3. KonBepTupoBanue MeHbIX
IITEeHOB




3.1

CoBpeMeHHOE COCTOSIHUE TCOPUHI
mpolecca KOHBEPTUPOBAHUS METHBIX
mreiHoB. [loBenenne npumecen npu
KOHBepTHUpoBaHHUH. PactipenencHue
OCHOBHBIX CITyTHHKOB MEJIH.
Temnepatyphslil pexxuM. CoBpeMeHHas
MIPaKTHKa KOHBEPTHPOBAHNUS.
XapaKkTepuCTHKA COBPEMEHHBIX
KOHBEPTEPOB U TexHonoruu. [Iporpecc B
obJyracTi KOHBepTHpOBaHM. KoHBEpTEpHI
¢ 6okoBbIM 0TBO/IOM Ta30B (KBO).
MHXeKUnOHHBIN KOHBEPTED
«Mucnupeiimny». KonseprepHas neus
«Muryoucny. /Jlex/

NYK-1.1
NYK-1.2
NVYK-1.3
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NVK-4.1
NYK-4.2
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CoBpeMeHHOE COCTOSIHUE TCOPUHI
mpolecca KOHBEPTUPOBAHUS METHBIX
mreiHoB. [loBenenne npumecen npu
KOHBepTHUpoBaHHUH. PactipenencHue
OCHOBHBIX CITyTHHKOB MEJIH.
Temnepatyphslil pexxuM. CoBpeMeHHas
MIPaKTHKa KOHBEPTHPOBAHNUS.
XapaKkTepuCTHKA COBPEMEHHBIX
KOHBEPTEPOB U TexHonoruu. [Iporpecc B
obJyracTi KOHBepTHpOBaHM. KoHBEpTEpHI
¢ 6okoBbIM 0TBO/IOM Ta30B (KBO).
MHXeKUnOHHBIN KOHBEPTED
«Mucnupeiimny». KonseprepHas neus
«Murryoucny. /J1ab/
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NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




33

CoBpeMeHHOE COCTOSIHUE TCOPUHI
mpolecca KOHBEPTUPOBAHUS METHBIX
mreiHoB. [loBenenne npumecen npu
KOHBepTHUpoBaHHUH. PactipenencHue
OCHOBHBIX CITyTHHKOB MEJIH.
Temnepatyphslil pexxuM. CoBpeMeHHas
MIPaKTHKa KOHBEPTHPOBAHNUS.
XapaKkTepuCTHKA COBPEMEHHBIX
KOHBEPTEPOB U TexHonoruu. [Iporpecc B
obJyracTi KOHBepTHpOBaHM. KoHBEpTEpHI
¢ 6okoBbIM 0TBO/IOM Ta30B (KBO).
MHXeKUnOHHBIN KOHBEPTED
«Mucnupeiimny». KonseprepHas neus
«Muryoucny». /Cp/
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Pasnen 4. CoBpeMeHHOe COCTOSIHUE H
MEPCIEKTHBBI TEXHOJIOTHH
pahuHAPOBAHHS YePHOBOW Mean




4.1

TepmonuHamMuKa peakiuii
OKHCIIUTEIHHOTO OTHEBOT'O
paduHHpOoBaHus. TepMoarHaMuKa
peaxkiuil OKMCIEHUsI MEIU U IPUMECEH.
TepMoauHAMUUECKUI aHAIU3 CUCTEMBbI
Cu-I1-0. Cucrema Cu20-SiO2 .
Pacnpenenenue npumeceit.
TepmoauHaMHUKa peaklMii Jera3aluy u
packuciaenus. [IpakTuka
padurupoBaHus. TUITBI AaHOTHBIX TIEYCH.
IMeus «Mepry. ObopyaoBanue I
Pa3IMBKU aHOAOB. TeXHOIOTH
paduHHEpOBaHUS. Pe:KMMHBIC TapaMeTph
onepauuil. Buasl BoccTaHOBUTENEH.
OcobeHHOCTH BOCCTAHOBJICHUS B II€4N
«Mepuy. PearentHoe paduHupoBanue.
Henpeprisabie nporneccsl. [leus
«Munyoucny. HerpepsiBHOE
paduHupoBanue Mo MeToxy «I yMOOIbIY.
IIponece «KonTument».
ONEeKTPOXUMUYECKUE IIPOLIECCHI IPH
3JIEKTPOIN3E MEAU U NIOBEJCHUE
npuMeceil. DNeKTPOoaHbIEe TPOLIECCHI.

INoBenenue npumeceii Ha aHOJE U KaTOJIE.

«[InaByumey mmamsr. ObpazoBanue
MEJIEUICKTPOIUTHOTO 1IUIaMa 1
MIPUHIMITHAIBHAS CXEMa €ro
nepepadotku. [TaccuBarust aHoxa.
CTpyKTypa KaTOAHBIX 0caakoB. Jlo6aBku
B 9JIEKTPOJIUT. BiusiHue TeMnepaTypsl
anekTpoiuTa. TexHomornaeckne
MPOIIeCcCHl U 000PYI0BaHUE.
XapakTepucTrka 000pyJ0BaHHMI.
BakyyMHBII cheM KaTOZHOTO OCajKa.
[TpuHINT PabOTH aBTOMATHIECKOH
JMHUH A7 COOPKHU U pacCTaHOBKU
CTapTepHBIX KaTooB. Padora «Crpunm-
MAaIIUHED. KOHCTPYKIUS IIEKTPOIU3HBIX
BaHH. CHCTEMBI BKITIOYCHUS IIEKTPOJIOB.
Ilepepabotka anexrponuta. Cxema
IIPOM3BOJICTBA MEHOTO Kyrnopoca. /JIex/
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NVK-2.1
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NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
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HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
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4.2 TepmonuHamMuKa peakiuii 7 8 NYK-1.1 JI1.1 0
OKHCIIUTEIHHOTO OTHEBOT'O UVYK-1.2 | J1.2]1
padurupoBanus. TepMoTuHAMUKA NVYK-1.3 2.1
peakuuii OKUCIICHUS MEAN U IPUMECEH. NyK-2.1 2.2
TepMoauHAMUYECKUN aHATIN3 CUCTEMBbI NUYK-2.2 J12.3
Cu-I1-0. Cucrema Cu20-SiO2 . NYK-2.3
Pacnpenenenue npumeceit. NVK-4.1
TepMonuHaMUKa peakLuil fera3anuu u NYK-4.2
packucnenus. [IpakTuka NYK-4.3
paduHIpOoBaHUs. THUIIBI aHOJHBIX MEUYCH. NVYK-9.1
IMeus «Mepry. ObopyaoBanue I NVK-9.2
Pa3IMBKU aHOAOB. TeXHOIOTH NYK-9.3
padguHUpOBaHUS. PeKUMHBIC TapaMeTPhI NOIIK-1.1
onepanuii. Bunpl BocctaHOBUTENIEH. NOIIK-1.2
OcobeHHOCTH BOCCTAHOBJICHUS B II€4N HOIIK-1.3
«Mep1y. PearentHoe paduHUpOBaHUE. NOIIK-2.1
Henpeprisabie nporneccsl. [leus NOIIK-2.2
«Murty6ucu». HerpepsisHOE NOIIK-2.3
paduHupoBanue Mo MeToxy «I yMOOIbIY. HOIIK-4.1
IIpouecc «Kontument». NOIIK-4.2
ONEeKTPOXUMUYECKUE IIPOLIECCHI IPH NOIIK-4.3
3JIEKTPOIN3E MEAU U NIOBEJCHUE HOIIK-5.1
TpUMeCei. DIEKTPOIHBIC IPOIECCHI. NOIIK-5.2
IToBeneHue npumeceit Ha aHOZE U KaToJeE. NOIIK-5.3
«[InaByumey mmamsr. ObpazoBanue HOIIK-6.1
MEIEINEeKTPOIUTHOTO IIJIaMa 1 HNOIIK-6.2
TIPUHIMITHATIEHAS CXEMa €0 NOIIK-6.3
nepepaborku. [TaccuBanus anoja. NOIIK-7.1
CTpyKTypa KaToIHBIX 0cagKkoB. Jlo6aBKu NOIIK-7.2
B DJIEKTPONUT. BrusHue Temneparypsl NOIIK-7.3
anexTponuTa. TexHonornueckue HIIK-1.1.1
MPOIIeCcCHl U 000PYI0BaHUE. WIIK-1.1.2
XapakTepucTuKa 000pyA0BaHHUS. HIIK-1.1.3
BakyyMHBIi cheM KaTOJIHOTO OCajiKa. UIIK-1.2.1
[TpuHINT PabOTH aBTOMATHIECKOH HIIK-1.2.2
JMHUH A7 COOPKHU U pacCTaHOBKU HIIK-1.2.3
cTapTepHbIX KaTo/10B. Pabora «Crpumni- HIIK-1.3.1
MamuHbl». KOHCTpYKLUS 37EKTPOIU3HBIX HIIK-1.3.2
BaHH. CHCTEMBI BKJIIOUEHHUS HIIEKTPOIOB. HIIK-1.3.3
Ilepepabotka anexrponuta. Cxema HIIK-1.4.1
MIPOU3BOJICTBA MeHOTO Kymnopoca. /Cp/ HIIK-1.4.2

UIIK-1.4.3
UIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
UIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
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5.1

XapaKTepuCcTUKa TUIIOBOI
THIPOMETAJUTYPIHYECKON CXEMBI. .
ABTOKJIaBHOE BHIIIETaYNBaHNAC METHOTO
CBIpbs. PacTBOpeHNME TIPH MOBBIIIEHHBIX
TeMIepaTypax U AaBICHUSX CYIbPUIHBIX
MEIHBIX, MEJJTHO-LINHKOBBIX,
MOJTMMETANTHYECKUX Py 1
KOHIIEHTPAaToB. [TapamMeTpsl U peKUMBI
BBIILEJIAYNBAHUS. XapaKTEePUCTHKA
MIPOIYKTOB, pacrpeeieH e IIBETHBIX
METaJUIOB, XkKele3a, cepbl. CriocoObt
M3BJICUCHHS DIIEMEHTHOM CEPhl U CXEMBbI
HCIOJb30BAaHUSI LIEHHBIX COCTAaBIISIOLINX
HEPaCTBOPUMBIX OCTATKOB (0J1aropoIHbIe
METaJIIbl, COSANHEHUS KeTe3a)
Oco0eHHOCTH aBTOKJIaBHOW OYMCTKH
pactBopoB. [ToBeneHne MeTaIIOB-
NIpUMeECEH U KOMIIOHEHTOB IIyCTOM
MOPOJIBI IPU aBTOKJIABHOM
BBIIIEITAYUBAHNH CYJIb(QHUIHOTO CHIPBSL.
VYcnoBus 1 mapaMeTphl UX BBIICIECHHS 13
OCHOBHOTO pacTBopa. OcaxaeHue
METaJUIOB U UX COEAMHEHUH Ipu
TTOBBIIIICHHBIX JTABJICHUAX.
XapakTepucTUKa BOCCTaHOBUTEIEH
(ocamuTeneit): BOIOPOJ, TUOKCUJ CEPBI,
MOHOOKCH]I yTJiepoJia, CEpOBOAOPOLI,
TIII0K03a, (hopMabIeTu I, THAPa3HH U Ip.
OO6nacTy ¥ rpaHUIbI UX UCTIOIB30BAHMS.
OcaxxaeHue BOAOPOIOM, TUOKCHIOM
cepsl, cepoBogoporoM. OcobeHHOCTH
IIPOIIECCOB, POIIb TEXHOIOTHUCCKUX
napametpos, [IAB. Texnuko-
SKOHOMHUECKHE MTOKa3aTeH MPOLECCOB.
CBOHCTBa BBIICJICHHBIX TOPOIITKOB H
XUMHYECKHX coenuHeHnit. O0paboTka
MyJbIBI MOpoIka. KoHcTpykTHBHOE
oopmIIeHHE BEPTHKAIBHBIX,
TOPHU30HTAIBHBIX aBTOKJIABOB,
ABTOKJIABOB KOJIOHHOT'O THIIA C
MepEeMEIINBAONIIMH YCTPOHCTBAMH 1 0e3
HUX. @yTepoBKa anmaparos,
HCIOJBb3YEMBIX B METAJUTYPIHHU TSDKENBIX
LIBETHBIX MEeTaUI0B. CXeMbl aBTOKJIAaBHON
nepepaboTKU PYIHOTO CHIPBS MEJTH 1 €€
CITyTHHUKOB. TeXHOJIOTHYECKHE CXEMBI
ABTOKJIABHOM MepepadoTKU CyIb(PUIHBIX
MEIHBIX, MEHO-LIUHKOBBIX U
MOJIMMETAINTYECKAX KOHIIEHTpaToB. Mx
TEXHHKO-IKOHOMHUYECKas OICHKA,
MEePCIEKTUBBI IPOMBILIUIEHHON
peammzarn. CopOIns M SKCTPAKIHS B
METAJUTYypruX MeAH. TeXHOIOTHIECKHe
TpaHUIIbI HCIIOIB30BaHUS COPOLNHU
SKCTPAKLUU JUIsl BBIACIECHUS TpUMecer
WJIH KOHIIEHTPHPOBAHMS METaJUIOB.
TexHHKO-IKOHOMHUUECKHE ITOKA3aTEIN
copOuun 1 3KcTpakiuu. IlepcrneKkTuBel
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX
TEXHOJIOTHUH B METAJUTyPTHUH MEJIH.
CopO1roHHOE BhIIENAYMBaHKE,
HOHOOOMCHHBIC MEMOPAHBI, BOJIOKHHUCTHIC
noHooOMeHHHUKH. HoBEIe COPOEHTHI 1
9KCTPAreHThI, alapaThl U TEXHOIOTUU
JUIS BBIIENICHUS METAJUIOB U3

mynbIl. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
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52

XapaKTepuCcTUKa TUIIOBOI
THIPOMETAJUTYPIHYECKON CXEMBI. .
ABTOKJIaBHOE BHIIIETaYNBaHNAC METHOTO
CBIpbs. PacTBOpeHNME TIPH MOBBIIIEHHBIX
TeMIepaTypax U AaBICHUSX CYIbPUIHBIX
MEIHBIX, MEJJTHO-LINHKOBBIX,
MOJTMMETANTHYECKUX Py 1
KOHIIEHTPAaToB. [TapamMeTpsl U peKUMBI
BBIILEJIAYNBAHUS. XapaKTEePUCTHKA
MIPOIYKTOB, pacrpeeieH e IIBETHBIX
METaJUIOB, XkKele3a, cepbl. CriocoObt
M3BJICUCHHS DIIEMEHTHOM CEPhl U CXEMBbI
HCIOJb30BAaHUSI LIEHHBIX COCTAaBIISIOLINX
HEPaCTBOPUMBIX OCTATKOB (0J1aropoIHbIe
METaJIIbl, COSANHEHUS KeTe3a)
Oco0eHHOCTH aBTOKJIaBHOW OYMCTKH
pactBopoB. [ToBeneHne MeTaIIOB-
NIpUMeECEH U KOMIIOHEHTOB IIyCTOM
MOPOJIBI IPU aBTOKJIABHOM
BBIIIEITAYUBAHNH CYJIb(QHUIHOTO CHIPBSL.
VYcnoBus 1 mapaMeTphl UX BBIICIECHHS 13
OCHOBHOTO pacTBopa. OcaxaeHue
METaJUIOB U UX COEAMHEHUH Ipu
TTOBBIIIICHHBIX JTABJICHUAX.
XapakTepucTUKa BOCCTaHOBUTEIEH
(ocamuTeneit): BOIOPOJ, TUOKCUJ CEPBI,
MOHOOKCH]I yTJiepoJia, CEpOBOAOPOLI,
TIII0K03a, (hopMabIeTu I, THAPa3HH U Ip.
OO6nacTy ¥ rpaHUIbI UX UCTIOIB30BAHMS.
OcaxxaeHue BOAOPOIOM, TUOKCHIOM
cepsl, cepoBogoporoM. OcobeHHOCTH
IIPOIIECCOB, POIIb TEXHOIOTHUCCKUX
napametpos, [IAB. Texnuko-
SKOHOMHUECKHE MTOKa3aTeH MPOLECCOB.
CBOHCTBa BBIICJICHHBIX TOPOIITKOB H
XUMHYECKHX coenuHeHnit. O0paboTka
MyJbIBI MOpoIka. KoHcTpykTHBHOE
oopmIIeHHE BEPTHKAIBHBIX,
TOPHU30HTAIBHBIX aBTOKJIABOB,
ABTOKJIABOB KOJIOHHOT'O THIIA C
MepEeMEIINBAONIIMH YCTPOHCTBAMH 1 0e3
HUX. @yTepoBKa anmaparos,
HCIOJBb3YEMBIX B METAJUTYPIHHU TSDKENBIX
LIBETHBIX MEeTaUI0B. CXeMbl aBTOKJIAaBHON
nepepaboTKU PYIHOTO CHIPBS MEJTH 1 €€
CITyTHHUKOB. TeXHOJIOTHYECKHE CXEMBI
ABTOKJIABHOM MepepadoTKU CyIb(PUIHBIX
MEIHBIX, MEHO-LIUHKOBBIX U
MOJIMMETAINTYECKAX KOHIIEHTpaToB. Mx
TEXHHKO-IKOHOMHUYECKas OICHKA,
MEePCIEKTUBBI IPOMBILIUIEHHON
peammzarn. CopOIns M SKCTPAKIHS B
METAJUTYypruX MeAH. TeXHOIOTHIECKHe
TpaHUIIbI HCIIOIB30BaHUS COPOLNHU
SKCTPAKLUU JUIsl BBIACIECHUS TpUMecer
WJIH KOHIIEHTPHPOBAHMS METaJUIOB.
TexHHKO-IKOHOMHUUECKHE ITOKA3aTEIN
copOuun 1 3KcTpakiuu. IlepcrneKkTuBel
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX
TEXHOJIOTHUH B METAJUTyPTHUH MEJIH.
CopO1roHHOE BhIIENAYMBaHKE,
HOHOOOMCHHBIC MEMOPAHBI, BOJIOKHHUCTHIC
noHooOMeHHHUKH. HoBEIe COPOEHTHI 1
9KCTPAreHThI, alapaThl U TEXHOIOTUU
JUIS BBIIENICHUS METAJUIOB U3

myJbI. /J1ab/
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53

XapaKTepuCcTUKa TUIIOBOI
THIPOMETAJUTYPIHYECKON CXEMBI. .
ABTOKJIaBHOE BHIIIETaYNBaHNAC METHOTO
CBIpbs. PacTBOpeHNME TIPH MOBBIIIEHHBIX
TeMIepaTypax U AaBICHUSX CYIbPUIHBIX
MEIHBIX, MEJJTHO-LINHKOBBIX,
MOJTMMETANTHYECKUX Py 1
KOHIIEHTPATOB. [TlapaMeTpsl U peskuMBbl
BBIILEJIAYNBAHUS. XapaKTEePUCTHKA
MIPOIYKTOB, pacrpeeieH e IIBETHBIX
METaJUIOB, XkKele3a, cepbl. CriocoObt
M3BJICUCHHS DIIEMEHTHOM CEPhl U CXEMBbI
HCIOJb30BAaHUSI LIEHHBIX COCTAaBIISIOLINX
HEPaCTBOPUMBIX OCTATKOB (0J1aropoIHbIe
METaJIIbl, COSANHEHUS KeTe3a)
Oco0eHHOCTH aBTOKJIaBHOW OYMCTKH
pactBopoB. [ToBeneHne MeTaIIOB-
NIpUMeECEH U KOMIIOHEHTOB IIyCTOM
MOPOJIBI IPU aBTOKJIABHOM
BBIIIEITAYUBAHNH CYJIb(QHUIHOTO CHIPBSL.
VYcnoBus 1 mapaMeTphl UX BBIICIECHHS 13
OCHOBHOTO pacTBopa. OcaxaeHue
METaJUIOB U UX COEAMHEHUH Ipu
TTOBBIIIICHHBIX JTABJICHUAX.
XapakTepucTUKa BOCCTaHOBUTEIEH
(ocamuTeneit): BOIOPOJ, TUOKCUJ CEPBI,
MOHOOKCH]I yTJiepoJia, CEpOBOAOPOLI,
TIII0K03a, (hopMabIeTu I, THAPa3HH U Ip.
OO6nacTy ¥ rpaHUIbI UX UCTIOIB30BAHMS.
OcaxxaeHue BOAOPOIOM, TUOKCHIOM
cepsl, cepoBogoporoM. OcobeHHOCTH
IIPOIIECCOB, POIIb TEXHOIOTHUCCKUX
napametpos, [IAB. Texnuko-
SKOHOMHUECKHE MTOKa3aTeH MPOLECCOB.
CBOHCTBa BBIICJICHHBIX TOPOIITKOB H
XUMHYECKHX coenuHeHnit. O0paboTka
MyJbIBI MOpoIka. KoHcTpykTHBHOE
oopmIIeHHE BEPTHKAIBHBIX,
TOPHU30HTAIBHBIX aBTOKJIABOB,
ABTOKJIABOB KOJIOHHOT'O THIIA C
MepEeMEIINBAONIIMH YCTPOHCTBAMH 1 0e3
HUX. @yTepoBKa anmaparos,
HCIOJBb3YEMBIX B METAJUTYPIHHU TSDKENBIX
LIBETHBIX MEeTaUI0B. CXeMbl aBTOKJIAaBHON
nepepaboTKU PYIHOTO CHIPBS MEJTH 1 €€
CITyTHHUKOB. TeXHOJIOTHYECKHE CXEMBI
ABTOKJIABHOM MepepadoTKU CyIb(PUIHBIX
MEIHBIX, MEHO-LIUHKOBBIX U
MOJIMMETAINTYECKAX KOHIIEHTpaToB. Mx
TEXHHKO-IKOHOMHUYECKas OICHKA,
MEePCIEKTUBBI IPOMBILIUIEHHON
peammzarn. CopOIns M SKCTPAKIHS B
METAJUTYypruX MeAH. TeXHOIOTHIECKHe
TpaHUIIbI HCIIOIB30BaHUS COPOLNHU
SKCTPAKLUU JUIsl BBIACIECHUS TpUMecer
WJIH KOHIIEHTPHPOBAHMS METaJUIOB.
TexHHKO-IKOHOMHUUECKHE ITOKA3aTEIN
copOuun 1 3KcTpakiuu. IlepcrneKkTuBel
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX
TEXHOJIOTHUH B METAJUTyPTHUH MEJIH.
CopO1roHHOE BhIIENAYMBaHKE,
HOHOOOMCHHBIC MEMOPAHBI, BOJIOKHHUCTHIC
noHooOMeHHHUKH. HoBEIe COPOEHTHI 1
9KCTPAreHThI, alapaThl U TEXHOIOTUU
JUTSL BBIICTICHUS] METaJUIOB U3 myJbilL. /Cp/
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Koxn HaunmenoBanue pasesos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHATASA/ Kypc MK aTypa | pchl | paKT.
Pa3nen 6. Oxpana okpyxamouei cpeabl
6.1 XapaKkTepHuCTHKa MBUIEBBIX U T'a30BbIX 7 6 NYK-1.1 J.1 0
BBIOPOCOB Ha MEICTUIaBIIIBHBIX NVyK-1.2 | J1.2]1
npeanpuaTuax. Knaccuguxanus meitei, NVK-1.3 2.1
CHOCOOB! BBIZICTICHUS TBEPABIX YaCTHIL U3 NyK-2.1 J12.2
3aIMbUICHHOTO ra30BOr0 MOTOKA. NvyK-2.2 J12.3
KoHncTpykuus u npuHIUN AeHCTBUSL NVK-2.3
NbLICYJIaBIUBAIOLINX AIIAPaTOB NYK-4.1
(kxamepsl, IIUKIJIOHBI, CKPyOOEpBI, NYK-4.2
TKaHEBBIE (QHUIBTPEI, SJIEKTPODIIIBTPEI, NVK-4.3
NIeHHBIE anmaparsl). [IpuHIUIEr BEIOODA, NVYK-9.1
3¢ (EKTUBHOCTD MBLICYIOBUTEIEH. NVYK-9.2
Bb100p TEXHOJIOTHIECKON CXEMBbI NYK-9.3
TIBUICYJIaBIIUBAHMS ISl PAa3]IUYHBIX NOIIK-1.1
IIPOLECCOB METAJUTYPIHH MENIU. NOIIK-1.2
Yrunuzanus TMOKCUAa Cephl. HOIIK-1.3
TeXHOIOTHUECKUE CXEMBI MTEpepadOTKU NOIIK-2.1
CEpYyCOIEPKAIMNX T'a30B C MOJIyYCHHEM NOIIK-2.2
CEpHOMN KUCIIOTHI, JJIEMEHTAPHOH cephl, HOIIK-2.3
KUAKOTO Tuokcuia cepbl. «Cyxue» u NOIIK-4.1
KOMOMHMPOBAaHHbIE CTIOCOOBI OYHCTKH NOIIK-4.2
ra3oB. CxeMbl 00€3BpeKHUBaHHUS Ia30B, NOIIK-4.3
CoJepKAIIMX XJI0p, PTOP, APCHH, PTYTh. HOIIK-5.1
XapakTepHucTHKa IbLICYJIaBINBAIOIIECH NOIIK-5.2
annaparypsl. I1bl1eBble KaMepsl. HOIIK-5.3
LenTpoOexxHbie yIOBUTENH. HOIIK-6.1
OnexkrpodunbTpsl. /JIex/ HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
HOIIK-7.2
HOIIK-7.3
WIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
UIIK-1.3.1
UIIK-1.3.2
HIIK-1.3.3
HUIIK-1.4.1
UIIK-1.4.2
UIIK-1.4.3
HUIIK-1.5.1
UIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2

HIIK-1.6.3




6.2 XapaKTepUCTUKA NBUIEBBIX U Ta30BbIX 7 7 NYK-1.1 J1.1 0
BBIOPOCOB Ha MEJICTUIABHIIbHBIX HUYK-1.2 JI1.2J1
npeanpuaTHax. Kimaccnuxanus meutei, NVYK-1.3 2.1
CHOCOOBI BBIZICTICHHS TBEPBIX YACTHI] U3 NyK-2.1 2.2
3aIMbUICHHOTO Fa30BOT0 MOTOKA. NVyK-2.2 J12.3
KoHcTpykuus v mpuHIKIT AEHCTBUS NYK-2.3
TIBUICYJIABIIMBAIOIINX alllapaToB NVK-4.1
(xaMepsl, TUKIIOHEL, CKPYOOepHI, NYK-4.2
TKaHEBBIC PUIBTPBI, DICKTPOPHILTPBI, NYK-4.3
TIeHHBIE armapatsl). [IpuHIUIEL BEIOODA, NVYK-9.1
3¢ PEKTUBHOCTH MBIICYIOBUTEIEH. NVK-9.2
Br160p TEXHOIOrHYECKOI CXeMBbI NVYK-9.3
TIbUICYJIABITUBAHUS JUISl PA3TUYHBIX NOIIK-1.1
NIPOLIECCOB METAJUTYPTrUU MEIN. NOIIK-1.2
YTunuzanus JUOKCUAA CEpBL. HOIIK-1.3
TexHOIOrH4ecKre CXeMbl epepaboTKu NOIIK-2.1
cepycoaepKallluX Ta30B C NOJyYCHHEM NOIIK-2.2
CEPHOM KUCIIOTHI, JJIEMEHTAaPHOM Cephl, NOIIK-2.3
JKUJIKOTO TUOKcUAa ceprl. «Cyxue» u HNOIIK-4.1
KOMOHWHHUPOBAHHBIE CIIOCOOBI OYHCTKH NOIIK-4.2
ra3oB. CxeMbl 00€3BpeXHBaHMS Ia30B, NOIIK-4.3
coJepKaIINX XJI0p, PTOp, ApCHH, PTYTh. NOIIK-5.1
XapaKTepUCTUKA MbUICYJIaBIUBAIOIIEH NOIIK-5.2
annaparypsl. IIbl1eBble KaMepsl. NOIIK-5.3
LlenTpoOeXHBIC YITOBUTEIH. HOIIK-6.1
Onexrpodunstpsl. /Cp/ HOIIK-6.2

NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3
HIIK-1.1.1
WIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
UIIK-1.2.3
HIIK-1.3.1
UIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
UIIK-1.4.3
UIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
UIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 aTypa | pchbl | pakT.

Pazpnen 7. IlpuHuunst
TEXHOJOTHYECKOT0 MPOEKTHPOBAHUS
LIEX0B M MepeaesioB




7.1

CymuHocTs 1 TpeboBaHUA,
npebsBIsieMble K PoekTy. CBs3b
TEXHHYECKUX, OPraHU3aIMOHHbIX,
COLIMATILHBIX, JKOHOMHUECKHX,
MPUPOTOOXPAHHBIX QYHKIIHH
METaJUTypPriYecKoro pOU3BOICTBA.
Oprasuzaiyst IPOSKTHPOBAHHUS.
I'enepanbubie ucnonautean. Cocras
MPOEKTHON JOKYMEHTAIMHU: 001ast
MTOSICHUTEITLHAS 3aITUCKA [IPOEKTa,
TEXHOJIOTUYECKHE PCIICHUS,
CTPOUTENbHBIC PEIICHHUS U OPTaHU3AIHs
CTPOUTENBCTBA, OXPaHa OKPYIKaromIei
CpEeJibl, KIIHITHO-TPAKIaHCKOES
CTPOUTEIBCTBO M CMETHAS
nokymeHranus. /JIex/

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

J1.1
JI1.2J1
2.1
122
2.3




7.2

CymuHocTs 1 TpeboBaHUA,
npebsBIsieMble K PoekTy. CBs3b
TEXHHYECKUX, OPraHU3aIMOHHbIX,
COLIMATILHBIX, JKOHOMHUECKHX,
MPUPOTOOXPAHHBIX QYHKIIHH
METaJUTypPriYecKoro pOU3BOICTBA.
Oprasuzaiyst IPOSKTHPOBAHHUS.
I'enepanbubie ucnonautean. Cocras
MPOEKTHON JOKYMEHTAIMHU: 001ast
MTOSICHUTEITLHAS 3aITUCKA [IPOEKTa,
TEXHOJIOTUYECKHE PCIICHUS,
CTPOUTENbHBIC PEIICHHUS U OPTaHU3AIHs
CTPOUTENBCTBA, OXPaHa OKPYIKaromIei
CpEeJibl, KIIHITHO-TPAKIaHCKOES
CTPOUTEIBCTBO M CMETHAS
nokymenrarwms. /Cp/

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

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 8. Ilyru cHuskeHUs!
JHepronoTpedIeHus




8.1

CTpyKTypa TEIUIOBBIX OalaHCOB
MUPOMETAILTY PrHYECKUX TPOIIECCOB B
METAJUTYPTHH MeJIU. XapaKTepUCTHKA
9HEPro3aTpat M0 OCHOBHBIM OTEPaIHsIM
METaJUTypriYecKOro MpOU3BOICTBA.
Oco0EeHHOCTH BOISIHOIO U
MaPOUCTIAPUTEIEHOTO OXJIAXKICHHS
Haubolee TeIUIOHAIPSHKEHHBIX Y3JI0B
neuvei. YTUIM3anus TeIa OTXOIAIINX
ra3oB. Koribl-yTunu3atopbl. OCHOBHBIC
HUCTOYHHKH 00pa30BaHUs BTOPHUHBIX
9HEPropecypcoB U MyTH UX
paIMOHATIBHOTO UCTIOJb30BaHusl. /JIek/

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

J1.1
JI1.2J1
2.1
122
2.3




8.2

CTpyKTypa TEIUIOBBIX OalaHCOB
MUPOMETAILTY PrHYECKUX TPOIIECCOB B
METAJUTYPTHH MeJIU. XapaKTepUCTHKA
9HEPro3aTpat M0 OCHOBHBIM OTEPaIHsIM
METaJUTypriYecKOro MpOU3BOICTBA.
Oco0EeHHOCTH BOISIHOIO U
MaPOUCTIAPUTEIEHOTO OXJIAXKICHHS
Haubolee TeIUIOHAIPSHKEHHBIX Y3JI0B
neuvei. YTUIM3anus TeIa OTXOIAIINX
ra3oB. Koribl-yTunu3atopbl. OCHOBHBIC
HUCTOYHHKH 00pa30BaHUs BTOPHUHBIX
9HEPropecypcoB U MyTH UX
paIroHaIBHOTO UCOIb30Banus. /Cp/

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

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pazgen 9. IlpuHuunbI NOPOMIKOBOI
MeTAJLTYpruu




9.1

CBoiicTBa MOPOILIKOB U CIIOCOOBI
W3rOTOBJIEHUS U3 HUX u3aenuit CriocoGb
MTOJIyYEHHS TIOPOIIKOB. MeXaHn4ecKoe
n3MenpyeHue. Pacieiienue pacriasa.
TBepaodasHoe BOCCTaHOBIEHHE,
anektponus. /Jlek/

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

J1.1
JI1.2J1
2.1
122
2.3




9.2

anekrpoiu3. /Cp/

CBOHCTBa IOPOIIKOB U CTIOCOOBI 7 8
H3TOTOBICHUS U3 HUX u3aenuil CrocoOsl
MI0JIy4YEeHHs IOPOIIKOB. MexaHuueckoe
n3MenpyeHue. Pacieiienue pacriasa.
TeepaodazHoe BoccTaHOBIEHHE,

NYK-1.1 J1.1
NYK-1.2 | JI1.2]1
NVYK-1.3 2.1
NVK-2.1 122
NYK-2.2 2.3
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPEACTB MO TUCHUIUINHE, COCTOSIH.[I/II)i N3 MaT€pUaJioB IJid TEKYIIET0 KOHTPOJIA U IMTPOBEACHUA
l'[pOMC)KyTO‘-IHOfI aTTeCTaluu 06yqa10m1/1x051, BKJTIOYas MOPSAA0K MPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUS
PE3YyJIbTAaTOB HpOMe)I(yTO‘{HOﬁ aTTeCTallu U KPUTEPUHN BbBICTABJICHUS OLICHOK ITPEACTABJICH B KOC JUCIHUITIIINHBI.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHE JTUCIIUITJIMHBI (MOZY JISA)

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

W3paTenncTBO, TOA

On.aapec

J1.1

burees B. A., Boosun
K. H., Konokonb1ie
B. M., Casrranuk B.
M.

OCHOBBI METALTYPrHYECKOTO IIPOU3BOACTBA

Canxkr-IlerepOypr:
Jlans, 2017

https://e.lanbook.com/
book/90165



https://e.lanbook.com/book/90165

ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, On.axpec
JI1.2 | Kopmrynos B. B., Pacder mMXTHI U1 TUIAaBKU METAJIOB: yueOHOE Owmck: OmMckuit https://biblioclub.ru/in
u6ees E. A., nocobue rOCyIapCTBEHHBIH dex.php?
[Tasnos B. I1. TEXHUYCSCKHUI page=book&id=49333
YHUBEPCUTET 8
(OMI'TY), 2017
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3paTenscTBO, TOA On.aapec
JI2.1 |Maxkapos A. H. TemnnooOMeH B AIIEKTPOAYTOBBIX U (paKeNbHBIX Cankr-IletepOypr: http://e.lanbook.com/b
METaJTyprU4eCcKHX Tedax U SHEPreTHIeCKUX Jlans, 2014 ooks/element.php?
yCTaHOBKax pll_1d=50681
JI2.2 | Hobponnsckuii A. B. | PykoBoacTBO kK MeTamtyprun Cankr-IlerepOypr: http://biblioclub.ru/ind
Tunorpagus Mapkosa |ex.php?
nu K°, 1865 page=book&id=22064
8
J12.3 | Kocrtrok 1O. H. MuHepasbl ¥ TOPHBIE TOPOJBL: yaeOHoe mocodue | PocTo-Ha-JloHy, https://biblioclub.ru/in
Taranpor: KOxHbIi dex.php?
(benepanbHbIit page=book&id=57784
yHuBepcuteT, 2019 1
6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevyeHust
6.3.1.1 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.2 | Google Chrome
6.3.1.3 | Microsoft Windows
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 Ilepevyenb HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | KoHCynbTaHT-TLTIOC
6.3.2.2 | EnuHoe OKHO AO0CTyNa K HH(GOPMALMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)
Ayn. Ne Haznauenue OcHaienue
VYuebnas ayuTopus TUISL
TPOBEACHIA SAVTHI | 7y GHbte Mecta (cromns! u cTynbs). Pabodyee MecTo mpenogaBaTens B COCTaBe
JEKIHOHHOTO W CEeMHUHAapPCKOTO
THIE. KYDCOBOro mboekTinosamus | ST ST TymO0a. KomnbloTep mpenopaBatens ¢ JOCTYNOM B HMHTEPHET,
225 > KYP P P HMHTEPaKTUBHBIH TIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBIMIOJIHEHUSI  KypPCOBBIX  paboT), .
MoTOpH30BaHHEIA JKpaH C MOTOJOYHBIM IpoekTopoM. IloTonouHas kamepa.
TPYNIIOBBIX M MHAWBHIYaJIbHBIX .
. HokymeHT-kaMmepa. HacTonbHbI MUKPO(OH. 3ByKOBas CUCTEMA.
KOHCYJIbTAITHH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOUHON

8. METOJAUYECKHUE YKA3AHUSA VIS OBYYAIOIIUXCSA ITO OCBOEHUIO JTUCIUMITJIMHBI (MOZY JIST)

Meroamaeckne yKka3aHus I 00yJaroIIuXCcs IO OCBOCHHUIO THUCITAILINHEI

1. 3yuenue pabodeii mporpaMmbl JUCIHUILIAHEL.

2. ITocemmeHue ¥ KOHCIIEKTUPOBAHHE JIEKIIUIA.

3. O6s3aTenbHast HOATOTOBKA K MTPAKTHYECKUM 3aHATHAM.

4. N3ydeHne OCHOBHOM U NOMOJIHUTEIbHOM JIUTEPATYPbl, UHTEPHET-UCTOUHUKOB.
5. BrinonHeHue BceX BUAOB CAMOCTOSITETbHOM paboThI.

3(1)(1)CKTI/IBHO€ OCBOCHUEC JUCOUILIMHBI IIPEATIONIAracT PETyJIAPHOEC IMOCCIIEHUE BCEX BUJIOB Ay TUTOPHBIX BaHﬂTHﬁ, BBIITIOJTHCHUC
IJIaHA CaMOCTOSATEILHOM pa60T1>1 B IIOJIHOM 00BbEME U MPOXOKACHUEC aTTECTAl B COOTBECTCTBUM C KAJICHIAPHBIM y‘IGGHHM

rpauKoM.

CTyneHTy peKOMEHIyeTCs O3HAaKOMHTBCS CO CIIMCKOM OCHOBHOM M IOTIOMHHUTEIBHON MuTepaTypsl. JlocTyn K HH(POPMAIIMOHHBIM
pecypcam OuOIHOTEKH U MHPOPMAIIMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHu30BaH B YUTAJILHOM 3ajie OUOIHOTEKH
co cranmonapubix [19BM, 6o ¢ auunoro [I9BM (HoyTOyKa, MIaHIIETHOTO KOMITBIOTEPA WIIM HHOTO MOOWJIBHOTO YCTPOHCTBA)
MIOCPE/ICTBOM OECIPOBOTHOTO AOCTYTIA IIPH aKTHBAIIMH HHANBHIYAIBHOHN yUETHOH 3aITHCH.

3aI[aHI/IH 1 METOANYCCKHEC YKa3aHHs K BBIIIOJIHCHHUIO na6opaTopH51x pa60T COCTaBJICHBI B COOTBECTCTBHH C pa601{ep“1 nporpaMMoﬁ
JAUCHUIITIMHBI METAJIITYPIrusd MCIU U COITYTCTBYIOIINX 3JICMCHTOB U IIPCACTABJIICHBI B YMK JUCHUIIINHBI.

JlabopaTopHBIi MPAKTUKYM HAMpaBIeH Ha YIIyOJIeHHOEe H3yYeHHe TEOPEeTHUECKOro MaTepuaa U Ha IpUoOpeTeHNe YMEeHNS,
HaBBIKOB M OIIbITA IIPOBEJICHUSI SKCIIEPUMEHTA, aHAJIN3a M 00PabOTKH €ro pe3yIbTaToB.



https://biblioclub.ru/index.php?page=book&id=493338
http://e.lanbook.com/books/element.php?pl1_id=50681
http://biblioclub.ru/index.php?page=book&id=220648
https://biblioclub.ru/index.php?page=book&id=577841

C 1eTBI0 OLICHKH YPOBHS OCBOCHHUS MaTepHaa 110 Kax 0 1a00paTopHOH paboTe coCTaBIsAeTCSA OTUET, HA OCHOBAHHUH KOTOPOTO
HPOBOANTCS 3aIIUTa JJAO0OPaTOPHOH pabOThI.

Metoandyeckre peKOMEHJAIIMN K OPTaHU3AIN U BBIITOJTHEHUIO CAMOCTOSITEIbHON paboThl COCTABIIEHBI B COOTBETCTBHH C paboyeit
MIPOrpaMMOil TUCIUIUIMHBI METAJUTYPrusl MEU U COITYTCTBYIOLIUX JIEMEHTOB U IpenacTasieHsl B Y MK nuciuniuHel.

CamocrosTensHas paboTa CTYACHTOB BKIOYAET OCBOCHUE TEOPETHIECKOTO MaTepHaa, OATOTOBKY K BBHITIOITHEHHIO 3a1aHAI
71a00PaTOPHBIX 3aHATHI, U MOATOTOBKY K 9K3aMEHY.

3a)IaHI/I${ 1 METOANYCCKHC YKa3aHH K BBIITOJIHCHHUIO KprOBOfI pa6OTBI COCTaBJICHBI B COOTBCTCTBHUHU C pa60qel‘/'1 HpOFpaMMOﬁ
JUCHUTUIMHBI METAJUTYPIrud MEIU U COMYTCTBYOIINX 3JICMEHTOB.

KypcoBast paboTa CTpyKTypHO SBIISIFOTCS 3aKJIFOUMTEIILHBIM TAIIOM M3YyUCHUsI AUCIUIUINHEL,  OPraHU3alMOHHO IPOBEPKOM 3HAHUI
CTYAEHTOB UX YMEHHUS pelIaTh MPaKTHUECKUe HHXEeHEepHbIe 3a1aun. [Ipn moaroroBke paboThl CHCTEMAaTH3UPYIOTCS, 3aKPETIISIOTCS
U yTITyONSIOTCS HABBIKH JJAOOPATOPHEIX paboT, MOKUCKA U aHAIN3a TEXHUIECKOW HH(OPMAINY B CIIEUATBHON IUTEpaType.

MCTOJII/ILICCKI/IC PEKOMCHOAIUH 110 OpraHru3anunu 06pa303aTenLHoro nponecca ajis 06yquI/I${ HWHBAJIMAOB U JIUI C OrpaHUYCHHBIMU
BO3MOKXHOCTSAMHU 3J0POBBA

[Tpr HEOOXOANMOCTH IIPOTPaMMa JUCHUIIMHBI MOXKET OBITh alallTUPOBAHA JUISl HHKJIIO3MBHOTO O0YUYEHHS MHBAINIO0B H JIUIL C
OTpaHWIEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI C YIETOM OCOOCHHOCTEH MX IMCUXO(U3NIECKOTO PAa3BUTHS, HHIANBHIYJIBHBIX
BO3MOKHOCTEIl 1 HEOOXOUMBIX CIIEI[HATBHBIX YCIOBHI HX O0YIEHHS.

HpI/I HaJIMYWU B Ipynne CTyACHTOB C OrpaHUYCHHBIMU BO3MOKHOCTAMMU 310POBbS BO3MOXKHO HCITOJIB30BaTh aJalITUBHBIC
TCXHOJIOTHUH.

JIJis CTYZIGHTOB C OTPaHUYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE PAa3HOOOPA3HBIX TUAAKTHICCKHX MaTEPUAIOB (KaPTOUKH, PUCYHKH, MTMCHbMEHHOE OITMCAHNE, CXEMBI U T.I1.) KaK
TOMOIIb JIJIsl MIOHUMAHHS U PEIIEeHHsI TOCTABICHHOHN 3a/1a4H;

- UCIIOJIb30BaHKE BUACOMATECPHAIIOB, KOTOPHIC JAIOT BO3MOXKHOCTh MOHSITH TEMY 3aHSITHUS U OCYIICCTBUTh KOMMYHUKATHBHEIC
JICUCTBUS;

- BBITIOJTHEHHE TIPOSKTHBIX 33/IaHUH 110 U3y9aeMbIM TEMaM.

JI7st CTYICHTOB € OTPaHUYCHHBIM 3PEHHEM:

- UCITIOJIb30BAaHHUEC (bHJ'H)MOB C BO3BMOKHOCTBIO BOCIIPUATHS HA CITYX l[aBaeMOﬁ B HUX I/IH(I)OPMEIHI/H/I JJI TOCJICAYIOLICTO €€
00CyXIeHUS,

- UCTIONIB30BaHUE ayTHOMATEPUAIIOB [0 U3yYaeMbIM TEMaM, MMEIOIIUMCSI Ha Kadespe;

- UHJMBHyaJbHOE OOIICHHE C MPENOAaBaTeIeM 110 H3y4aeMoOMy MaTepHay;

- TBOPYECKHUE 3aJIaHU 110 U3YIACMbIM TEMaM UJIA IO JTUIHOMY XKCJITAaHUIO C YUETOM UHTCPECOB 06yqaeM0r0.
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