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PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

TEOPUS METAJIVTYPITHUECKHUX ITPOLHECCOB
Teopusi ruapoMeTa/LIypru4ecKux Mpoueccon

3akpernieHa 3a kadenpoit MeTaJLJIypIrum
VY4eOHsIit TaH Hampagsnenne 22.03.02 Metamryprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTajioB"
Kpamuduxanms daxanaBp
dopma o0ydeHus O4Has
OO11ast TPyI0EMKOCTh 33ET
YacoB no yueOHOMY IUIaHY 108 Buapl KOHTpONIS B ceMecTpax:
B TOM YHCJIE: 9K3aMEeHBI 6
ayJUTOpPHBIC 3aHATHS 48
caMocTosTeNbHas paboTa 33
4aCOB Ha KOHTPOJIb 27

Pacnpeneﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypee>) Hroro
Henenp 13
Bun 3ansruii v | PO | VI PII

Jlexkuun 24 (24 |24 (24
JlabopaTopHsbie 24 124 |24 |24
Uroro ayn. 48 |48 |48 |48
KonrakTnas pabora |48 |48 |48 |48
Cawm. pabota 33 (33 |33 |33
UYacel Ha KOHTPOJIb 27 127 |27 |27
HUtoro 108 [ 108 | 108 | 108




Pa3paboTunk nporpaMmsr:

cm. npenodasamens, Xonoo Cepeeii Meanosuu,;xano. mexu. Hayx, ooy. xageopsi, Tumogees Koncmanmun Jleonuoosuuy

Pabouas nmporpamMma JUCIUILIHHBL
Teopusi rHAPOMETATYPTHYECKHX MPOIECCOB

paspabotana B coorBerctBuu ¢ ®I'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"
YTBEPKIECHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuueckoro coera yuusepcurera ot 18.10.2021 . Ne 6
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4eHHe (PU3NKO-XUMHUIECKAX 3aKOHOMEPHOCTEH THIPOMETAIUTyprUUECKHX MIPOIECCOB, TEPMOANHAMUYCCKIE I KHHETHUECKHE
XapaKTEPUCTUKHU Pa3IMYHBIX CUCTEM LIBETHOM METaJLIypIrUH, aHAJIU3 BEPOATHOCTU IIPOTEKAHUS TUAPOMETAIULYPIrHYECKUX PEaKLHii;
-IIpuoOpeTeHNe HaBBIKOB BHIOOPA HAYYHO OOOCHOBAHHBIX PEKMMOB THIPOMETAILTYPIHUECKHX IIPOIIECCOB HA OCHOBE OLICHKU
JUMUTUPYIOIIUX CTaJAUN UX NIPOTEKAHUS.

1.1 3agaun

IIpornecc n3ydeHus TUCIATUTMHBI HAMpaBiieH Ha (JOPMUPOBAHHE CICAYIOMINX KOMIICTEHITHIA:
-TOTOBHOCTH MCIIONB30BaTh (PyHIAMEHTAIbHBIC OOLICMHKCHEPHBIE 3HAHUSL.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.B.01

2.1 | TpeOoBaHus K npeBapUTEI1bHOM OATOTOBKE 00y4aI0ILErocs:

2.1.1 | Marepuanosenenue

2.1.2 | MerannoBsenenue

2.1.3 [ Meramryprust GJIarOPOAHBIX M PEIKHUX METAJUIOB

2.1.4 | Merannyprust TSDKENbIX IIBETHBIX METAIIJIOB

2.1.5 | OborareHue MoJjie3HbIX HCKOAaEeMBIX

2.1.6 | OCHOBBI OOIIEMHKEHEPHBIX 3HAHHH

2.1.7 | [IpuknagHbBle OCHOBEI IPO()ECCHOHANBHBIX 3HAHHUN

2.1.8 | TemnorexHuka

2.1.9 | DnekTpoTeXHUKa U JIEKTPOHUKA

2.1.10 | Belciras matemaTHKa

2.1.11 | MHOCTpaHHBIN SI3BIK

2.1.12 | MaTeMaTH4eCKUE U €CTECTBEHHO-HAYUYHbIE acleKThl MPO(ecCHOHANbHON e TeNbHOCTH

2.1.13 | MeToapl KOHTPOJISI U aHAJH3a BEIIECTB

2.1.14 | Metpomnorus, cTaHIapTH3ALMUS U CEPTUHUKALIUSL

2.1.15 | OcHOBBI KOMMYHHUKAIIMX U IIPABOBOM KYJIbTYpPbI

2.1.16 | IIpaBoBeneHue

2.1.17 | IlpukinagHbIe acneKThl (PH3UKO-XHMHUYCCKHX 3HAHUI

2.1.18 | ConpoTuBieHHE MaTEPUAIIOB

2.1.19 | Temno¢usuka

2.1.20 | ®u3uko-xuMus METAJLIypPruu4ecKuX IPOLECCOB U CUCTEM

2.1.21 | OcHOBBI 0€30ITaCHOCTH METAILTYPIHIEeCKUX TEXHOIOTHH

2.1.22 | OcHOBBI (hOpMUPOBAHUST MUPOBO33PECHUS B MPODHECCUOHATLHON NESTETHHOCTH

2.1.23 | dusuka

2.1.24 | dusnueckass XUMHUS

2.1.25 | dunocodus

2.1.26 | Oxonoruueckue NpodIeMbl METAJLTypPrUuecKoro MPOU3BOACTBA

2.1.27 | Oxojyorus

2.1.28 | DxoHOMUYECKaAsT TEOPUS

2.1.29 | Beceobmas uctopust

2.1.30 | Mludpopmatuka

2.1.31 | Uctopus Poccun

2.1.32 | KomnbroTepHas rpaduxa

2.1.33 | O3HakoMUTENbHAS IPAKTUKA

2.1.34 | OcHOBBI KpHCTAIIOTPa(QUN ¥ MHUHEPAIIOTHN

2.1.35 | Pycckuii s13bIK U KyJbTypa peuu

2.1.36 | YuebHas mpakThKa

2.1.37 | XuMusa MeTaaioB

2.1.38 | be3onacHOCTD KU3HEAEATEILHOCTH

2.1.39 | BBenenue B CIenaibHOCTh

2.1.40 | Xumus




2.2 | [ucuMnnHb (MOAY/1H) U NPAKTUKH, JJIs1 KOTOPBIX OCBOCHHME JAHHOM AMCUUIIIMHBI (MOAYJIA) HEOOX0AUMO KaK
npejaulecTByoIee:

2.2.1 [ ABTOMaTH3anus METALTYPrHYECKHUX IPOLECCOB

2.2.2 | UladopManmoHHEIE TEXHOJIOTHN B METAJLTYPIHH

2.2.3 | JIuteiiHOoE IPOU3BOJCTBO

2.2.4 | Metanyprus 30510Ta U cepedpa

2.2.5 | Meramryprus JerKUX U TYTOIUTaBKUX METAJLIOB

2.2.6 | Metannyprust MEI U COYTCTBYIOLIUX 3JIEMEHTOB

2.2.7 | Meramtyprust 4epHbIX METaJIOB

2.2.8 | MopmenupoBaHHe IPOIIECCOB M 00BEKTOB B METAILTYPrHU

2.2.9 | O6paboTka METAIIIOB JaBICHHEM

2.2.10 COBpCMeHHLIC TCXHOJIOTHUH MOJTYUYCHH HBCTHBIX MCTAJIJIOB U COITYTCTBYIOIINUX 3JICMCHTOB

2.2.11 | TepmoobpaboTka

2.2.12 [TocynapcTBeHHas HTOTOBasi aTTECTALIHS

2.2.13 | 3amuTa BEITyCKHON KBaNU(UKAIIMOHHOHN paboThI

2.2.14 | Metannyprus CBHHIIA ¥ COITyTCTBYIOIIIX 3IEMEHTOB

2.2.15 | Metamtyprus HUHKa U COIIYTCTBYIOLIUX 3JIEMEHTOB

2.2.16 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTEIBHOE JETIO

2.2.17 | TloaroToBKa K MpoLEAype 3aIIUThI BBITYCKHOH KBATH(QHUKAIMOHHOW PabOTHI

2.2.18 | [IpenaumioMHast mpakTuka

2.2.19 | DxoHOMUKA U yHIpaBleHHE Ha MPEIIPUATHH

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHMS JUCIIUTIINHBI
(MOZY.JIS)

OlMK-1: CnocobeH pelwaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MOAeNMpPoBaHuUs,
MaTeMaTM4YeCKOoro aHanus3a, eCTeCTBeHHOHay4Hble U 06LeMHXeHepHble 3HaHUA

MNOIK-1.3: BnageeT: HaBblkaMy MaTeMaTU4ECKOro aHanua3a n MogenmpoBaHns

NOTIK-1.2: YmeeT: BbIIBNATb NPUYNHBI HECOOTBETCTBMS NapamMeTpoB TEXHONOMMYECKOro npoLuecca, NporHo3MpoBaTh
noBedeHMe NpoLiecca Ha OCHOBE MaTeMaTUYeCcKMX Modenen

NOIK-1.1: 3HaeT: hn3nMKO-XMMMUYECKME OCHOBBLI U METOAbI MaTEMATUYECKOrO MOAENMPOBAHNS MeTannypruyeckmx
NpoLLeCCOB MOMyYeHUS LIBETHbIX MeTannos

OlNK-2: CnocobeH yyacTBOBaTh B NPOEKTUPOBAHUMN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpPOLIECCOB C Y4€TOM 3KOHOMUYECKUX, IKONMOIrMYECKUX U COLMarnbHbIX OrpaHU4YeHumn

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOM TEXHONOMU, 06bekTa, CMCTEMBI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBEKTOB, CUCTEM M TEXHOITOMMYECKMX MPOLECCOB;
OCHOBbI 3KOHOMUYECKUMX, 3KONMOMMYECKUX N coLManbHbIX 0COBEHHOCTEN MeTannyprnyeckoro NponM3BoACTBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AeATENbHOCTH

OlNK-4: Cnoco6eH NpoBoAUTL U3MepPeHUs U HabnoaeHus B cepe NpocgeccMoHan-HoOW AeATENbHOCTH,
o6pabaTbiBaTb U NpeACcTaBNATL IKCNepUMEHTalNbHble AaHHble

MOIK-4.1: 3HaeT: oCHOBbI METPOSIOMNKN, MeToabl 06paboTKM 3KCNEPUMEHTArbHbIX AaHHbIX

MOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbLIE CPeACTBa U3MEPEHUSI, MaTeMaTMYECKUIn annapaT anst obpaboTku n
aHanmsa aKcnepuMMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHUS U3MEPEHMI N X 0OpaboTkM

OlK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTeibCKMe 3af4aym Npu ocyLwecTBeHMU NpoceccuoHanHomn
0eATeNbHOCTU C NPUMEeHeHNneM COBPEMEHHbIX NMH(OPMAaLUOHHBLIX TEXHONMOMMIA U NPUKNaaHbIX annapaTtHo-
nporpamMMHbIX CPeacTB

NOIK-5.3: BnageeT: HaBblkaMun aHanm3a pesynbTaToB BbINOMHEHNS Hay4YHO-TEXHNYECKUX 3adad B
npoeccuoHarnbHON OeATeNbLHOCTU

NOMK-5.2: YmeeT: npyMeHaTb MHHOPMALMOHHbBIE TEXHONOMMM U NporpaMMHoe obecneyeHve Ans peleHns HayyYHo-
nccrnegoBaTenbCkMx 3agady B 06nacTv nonyvYeHus LUBETHbIX MeTannos

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbBIX MHOPMALIMOHHbIX TEXHONOMIA U NPUKIagHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pellueHusi B NPodeCcCMOoHaNbHON AeATeNbHOCTH,
BbIGUpaTb 3chpeKTUBHbIE U Be3onacHble TEXHUYECKMEe CPpeacTBa U TEXHONOrMn

MOIK-6.2: YmeeT: aHannampoBaTb MHPOpMaLMIO O TEXHOMOMMYECKOM MpoLecce Mo pe3ynbTataM MOHUTOPUHIa v
nNpvHUMaTb 060CHOBaHHbIE peLleHus




MOIK-6.3: Bnageet: HaBblkamu Bbloopa 3deEKTUBHbBIX U 6e30MacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

NOIK-6.1: 3HaeT: 0OCHOBbI TEXHOJTOMTMYECKMX MPOLLECCOB NMOJTyYEHUs LIBETHBIX METasoB

OlMK-7: CnocobeH aHanM3npoBaTb, COCTaBNATbL U NPUMEHATb TEXHUYECKYHO AOKYMEHTaLUI0, CBA3AHHYIO C
npodeccuoHanbLHOM AeATENLHOCTLIO, B COOTBETCTBUU C AeMACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTarulypruieckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS U UCMONb30BaHUS HOPMaTUBHbIX JOKYMEHTOB MeTannypqueCKon oTpacnun

NOIK-7.2: Ymeer: aHanmM3anpoBaTb, TEXHNYECKYHOD OOKYMEHTALUK TEXHOJIOIMNM-4EeCKOoro npouecca n npuHnMaTb
0bocHOBaHHbIE peweHuna

MOIK-7.3: BnageeT: HaBblkaMu COCTaBEHUS N MPUMEHEHUS TEXHNUYECKOW JOKYMEHTaLMM NONYyYeHUs LIBETHbIX
mMeTannos

NK-1.1: Cnoco6eH onpege-nAaATb oOpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NOo BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3afaHU1 NNaBUSIbHbIM nepeaeniomMm nNnpom3BoacTBa TAXesbIX LUBeTHbIX MeTannoB

NMK-1.1.2: YmeerT:

- OLlEeHMBATb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCINOBUSIM (TEXHOSNTOMMYECKUM perfiaMeHTam) Cbipbsl (LUNXTbI) U
3HeproHocuTernen (ras, MasyT, KOKCUK, CXaTbI BO34yX, KUCNOPOS, a3oT);

- perynupoBaTb NpoLEecc NaBku Ha OCHOBE JaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, Noka3aHum
KOHTPOINbHO-U3MepPUTESNbHBIX MPMOOPOB 1 BU3YyarbHbIX HAOMAEHNIA;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTW OT CoAepXaHnsl MeTansa 1 XMMUYeCcKoro cocTtaBa LUMXTbl BeAeHWe npoLecca
nnaBKu B pexunmax, obecneyvmparoLlLmnx MakCMMarbHOe U3BfeYeHne Mmetanna u BbiXod roqHoro;

- KOPPEKTMPOBATL NPOLIECCHI NiaBku obaBrneHnemM rocoB 1 000POTHLIX MaTepManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOIsi COCTOSAHMSA 000PYAOBaHNS U BCMOMOraTefibHbIX MaTtepuarnos 451 npouecca NraBrneHns B neyu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMM NSl PECYPCHOro U opraHM3aunoHHOro obecneyeHus npowecca
NnoAroTOBKM N Be4EeHUS NfaBKku, pa3nMBKA MeTanna;

- MOHUTOPWHIA YCTAaHOBIEHHbLIX PEXMMOB M KOHTPONMPYEMbIX NapamMmeTpoB BEAEHMsI NPOLECCOB MNIaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANIOB, NMAaBKN pPyA, KOHLEHTPAaToB, arnoMepara, orapka 1 CriaBoB,
(PbIOMUHIOBAaHWS, BENbLEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMOB;

- BbISIBNEHNS NPUYMH HEraTUBHbIX U3MEHEHWI NapaMeTPOoB M NoKasaTenen npolecca nnaeku;

- onpeaeneHns Mep no ycTpaHeHuto Hernonazaok B paboTe nevHbIX arperaTtoB 1 BCroMoratensHoro o6opyaoBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHON AeATENbHOCTM NoapasaeneHnsa 3a CMeHy - pacxoa MaTepmansHo-
TEXHUYECKNX PECYPCOB U SHEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS! kadecTBa NpoayKumm (paboT, ycnyr);

- BeleHNs1 y4ETHOW U TEXHOMNOMMYECKOW AOKYMEHTALUMM HAa OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENAX

NMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayYeHne, TEXHUYECKME XapakTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuna obcnyXnBaHms
W 3KcnnyaTaumm NpUMeHseMbIX B MMPOMETannyprum nnaBusbHbIX arperaToB: OTpaXKaTenbHbIX, LUAXTHbIX,
pygoHoTEpMUYECKUX, 06egHUTENBHBIX NeYewn, neven BaHokoBa, KNCNOPOAHO-B3BELLIEHHOW U KUCOPOOHO-haKenbHON
NnaBeKu, aNEKTPOAYrOBbIX, MHOYKLUMOHHBIX Neven, (bloMUHI-NeYen, BenbL-nevemn, KOHBepTEPOB, PadUHNPOBOYHBIX
KOTIOB;

- CXEMbl TEXHOOMMYECKOM 0OBA3KM Neyn, NogaLmnx U OTBOASLLMX BO34YXONPOBOAOB, ra3oxonoB,
3NeKTpoCcHabXeHWs, KNCITOPOAHbIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYIIALUN 1
OXNaXXaeHus;

- OCHOBHbIE METANNypruieckne TEXHOMNOrMM NPON3BOACTBA TSXKENbIX LBETHbIX METANMNOB, hU3nYeckme NnpoLeccsl n
XUMUYECKME peakLumn npoLecca nnasBky LBETHbIX METasoB 1 CMiaBoB;

- hakTopbl, BNUSIOLLME HA X0 TEXHONOMMYECKOro npolecca, 1 cnocobbl ynpasneHns nmu;

- JeNCTBYLLNE CTaHaapThl, TEXHUYECKNE YCIOBUSA, MOMOXEHUS U MHCTPYKLUMN MO COCTaBMAEHMIO U OOOPMITEHNIO
TEXHUYECKON N y4ETHON JOKYMEHTauuu;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrneveHne NaBUibHOIO y4acTKa;

- TpeboBaHMs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONTOTMYECKON U MOXXapHON 6e30MacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHuzoBaTb paboTy pabOTHMKOB NaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeENbIX
LUBeTHbIX MeTannoB

NMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobnogeHne paboTHUKaAMK TEXHONOMMYECKUX pernamMeHToB npoLecca niaBky;

- OLlEHUBATb Ka4yeCcTBO NPOBeAEHMST pabOTHMKAMM TEXHUYECKON OANArHOCTUKU, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopynoBaHus

WNIMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMU U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam nnaBKy;
- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLLECTB B OKPY)KaIOLLYIO CPELY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

NIMK-1.2.3: BnageeT HaBblkaMu:
- KOHTPOFSI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMUN TEXHOIOMMYECKUX MHCTPYKLNIA 1
pernameHToB;




- OpraHv3aumy BbINOMHEHUSA PabOTHUKaMM TEXHNYECKOTO 06CNyXMBaHWS, perfaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
peMOHTOB 060pYyAOBaHMSA Ha NNaBUIIbHOM Y4acTKe;

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

MK-1.3: CnocobeH onpepenstTb OpraHN3auuoHHbIe U TeXHUYEeCKNEe Mepbl MO BbIMOJIHEHUIO
NPoOu3BOACTBEHHbIX 3a;:|a|-wu7| KOHBepPTepHbIM nepegesioMm Npon3BoacTBa TsXenbiX UBEeTHbIX MeTannoB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobnoaeHnst TpebOBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE
BbISIBNIEHNE U YCTPAHEHME NPUYMH UX HAPYLLUEHWS;

- COCTaBIIEHNE TEXHNYECKON LOKYMEHTALMKN ANsi PECYPCHOro U opraHM3aunoHHOro obecneyeHns npouecca
KOHBEPTUPOBaHUS;

- PYKOBOACTBA 3amnuMBKOW LUTENHA, 3arpy3kon KBapLeBoro cnoca U XonoaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrnoaeHNst yCTaHOBIEHHbLIX NapamMeTpoB NpoLecca KOHBEPTUPOBaAHWS, AaBIEHNs], pacxoa
KOHBEPTEPHOro Bo3ayxa, TemnepaTtypbl, KOHLEHTpaLmMm ABYOKUCK Cepbl B OTXOASALLMX ra3ax, pa3pexeHus B
nbifieBon Kamepe;

- onpegeneHns Mep Nno yCTpaHeHWo NPUYUH HapyLLEHNST PEXXMMHbBIX KapT KOHBEPTUPOBAHWS;

- BeeHNs1 Y4ETHOWN U TEXHOMNOMMYECKOWN AOKYMEHTALUMM Ha OyMakHbIX U (MK) 3NEKTPOHHBIX HOCUTENAX

NMK-1.3.2: YmeerT:

- aHanua3npoBaTb cobrnoaeHNe peXXMMOB B MPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBaloLLMX NoNnyvyeHne
MaKCMManbHOro U3BreYeHus MmeTanna n MakCMManbHOro BbIXo4a rogHoro;

- KOppEeKTMpoBaTb NapaMeTpbl NpoLecca Nnaeku - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTPaLUIO ABYOKNCU CEPbl B OTXOASILNX ra3ax, pa3peXeHne B MblfIEBON Kamepe, COCTaB KOHBEPTEPHbIX
LUIaKOoB;

- BU3yasibHO U C UCMOSb30BaHMeEM NPUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NITABKU, ONpeaensaTb CTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, rOTOBHOCTb MeTara K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpPA;

- paccuynTbiBaTb MaTtepuarnbHble U SHepreTMyeckme NoToKM npoLecca KOHBEPTUPOBAHNS.

UMK-1.3.1: 3Haer:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboThbl U NpaBuna aKkcnyaTauum MexXaHM3MoB KOHBEPTEPA MOPU30OHTANbLHOIO U BEPTMKANbLHOMO TUMNa, MyCKOBbIX U1
BrOKUPYIOLLNX YCTPONCTB, KOHTPOMbHO-M3MEpPUTESNbHBIX MPMOOPOB, CUCTEM aBapUNHOWN CUrHaNM3aumum,
npucnocobrneHnini U MHCTPYMEHTOB;

- KOHBEpPTEPHbIE TEXHONOMM NPOM3BOACTBA MeaU, HUKENS;

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

- CNocoObl BbISIBNEHMS N YCTPAHEHMWS HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 0bopyaoBaHus;

- TEXHOJTOMMYECKME UHCTPYKLIMK MO BbINIaBKe METAnoB B KOHBEPTEPE;

- cneumanuavpoBaHHOE NporpamMmmHoe obecrneveHne yyacTka KOHBEPTUPOBaHUS;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOMW, 9KONTOTMYECKON U NOXXapHON 6e30NacHOCTU Ha yyYacTke
KOHBEPTUPOBAHMS.

MK-1.4: CnocobeH opraHnzoBaTb pPaboTbl pabOTHMKOB KOHBEPTEPHOro nepeperia NPou3BoACTBa TAXKebIX
LBeTHbIX MeTanmnoB

NIMK-1.4.2: Ymeer:

- KOHTpONMpoBaTb paboTy paboTHMKOB MO COOMIOAEHMIO pernameHTOB NpoLecca KOHBEPTMPOBAHWS;

- onpeaensaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHLIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MnpoLiecca
KOHBEPTUPOBAHUS;

- BblbupaTtb Hanbonee ahpeKkTUBHbBIN BapnaHT peLleHnst paboTHMKaMM NOCTaBMNEHHbIX 3afay C y4eToM
BO3MOXHOCTEWN, PECYPCOB, PUCKOB

NMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NpoLiecca KOHBEPTUPOBaHUS;
- TpeboBaHWsi CTAaHAAPTOB M TEXHUYECKUX YCINOBUIA, NpeabsBrsieMble K NPOAYKLUMN, BbIMyCKaeMOoWN y4acTKOM
KOHBEPTMPOBAHWS;

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

- OCHOBbI 9KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaeneHus

WIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHuin U cobnogeHns paboTHUKaMN TEXHOSTOTMYECKMX MHCTPYKLMIA U
pernameHToB;

- opraH13auun BeliNONHEHNST paboTHUKaMN TEXHUYECKOro 0BCNY>XMBAHWS, pernamMeHTHbIX TEKYLLIMX U KanuTanbHbIX
pPEMOHTOB 060pyA0OBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpONsi cobntogeHns paboTHUKaMM TPYLOBOM OUCLUMNIMHDLI, TPeBOBaHMI OXpaHbl TPYAa, NOXaPHOMN,
NPOMBILLITEHHOW 1 3KONornyeckon 6e3onacHoCTn

MNK-1.5: Cnocob6eH onpegenaTb opraHU3auMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOACTBEHHbIX 3a4aHUN B OTAENEeHUAX OCHOBHbIX onepaumﬁ npouecca rmgpomeTtannypruieckoro




npou3BoACTBaA TAXeJIbIX UBETHbIX MeTarnsnoB

WIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKMN TEXHUHECKOIO COCTOSHWUS OCHOBHOIO, BCNOMOraTensHoro o6opygoBaHus U TEXHONOMMYeckon 06BA3KM
arperatoB rmgpomeTanyprmiyeckoro npon3BoacTBa TAXenblX LBETHbIX METasnsos;

- pa3paboTkmn Mep No yCTpaHEeHUIo nepexoasaLmx n NpodunakTuKe TUNOBbLIX NPUYUH OTKITOHEHUI OT YCTaHOBIEHHbLIX
pexumoB paboTbl, HENONAA0K U BHENAHOBbLIX MPOCTOEB 060PYAOBaHNS;

- onpegeneHus Mep no npeaynpexaeHuio bpaka v NOBbILEHWIO KavecTBa nepepaboTkn NOCTynawoLWwmnx B
rmapomMmeTannyprsuyeckoe Npou3BoACTBO MaTepUaros;

- MPUHATMSA peLLeHnn 0 pexnmax 06paboTky NOCTYNMBLUMX B NepepaboTKy LMXTbl, pacCTBOPOB, Mynbnbl, IMAPAaTOB,
CNeKoB, LUNIamoB, 0BOPOTHBIX PACTBOPOB, MPOMbIBHbIX M CTOYHBIX BOA, MPOAYKTOB BbiLenayvMBaHns un
Knaccudukaumm;

- OpraHusaumm TEXHNYECKN NpaBubHOM 3KCMNyaTaumMm OCHOBHOIO M BCNOMOraTenbHoro o6opyaosaHus,
TEXHOMOrMYEeCKON OBBA3KN N KOHTPOSTbHO-U3MEPUTENbHBIX YCTPOWCTB B OTAENEHNM OCHOBHbIX Onepauun
rMapomeTansypruyeckoro NpoM3BOACTBa;

- BeeHNsi Y4EeTHOWN N TEXHOMNOMMYECKON AOKYMEHTaUMn Ha ByMadkHbIX 1 (MrK) ANEKTPOHHBLIX HOCUTENAX B OTAENEHUN
ruapomMeTaniypruyeckoro NpousBoACTBa

NMK-1.5.2: YmeerT:

- ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHONOMMN N CPeacTBa 4SS aHann3a 1 NPoBeAEHMSI pacyeToB NapameTpoB,
pPeXnMOB M NoKasaTenen npoLecca rmapoMeTanilyprmieckoro nponu3BoACTBa TSXKENbIX LBETHLIX METansos;

- BblAEepXMBaTb TEXHOMOMM4YECKNE PEXMMbI HA 3aJaHHOM YPOBHE MO NMOKa3aHUAM KOHTPOMbHO-U3MEPUTENbHbIX
nNpnbopoB 1 AaHHLIM aHamNM30B;

- KOPPEKTMPOBATbL KIHOYEBLIE NapamMeTpbl TEXHOOTMYECKMX NPOLIECCOB rMApoMeTan-nypruyeckoro npon3soacTea
TSKENbIX LBETHbIX METAOB, BUSIOLIME HA Ka4eCTBO NOMyYaeMol NpOoaYKLUN;

- yNpaBnsaTb NpoLeccamm rmapomMeTaniypruiyeckon nepepaboTku pya U KOHLEHTPATOB TSXKenNbIX LBETHbIX
MeTarnoB, NPOMPaCcTBOPOB, MPOMbIBHbLIX M CTOYHbIX BOA;

- KOHTPONMpPOBaTb NPaBUIIBHOCTb HACTPOMKM NapamMmeTpPOoB TEXHONOMMYECKNX arperaTtoB rmapomMeTanypruieckoro
Npon3BOACTBa;

- BbISABNATb HAPYLLEHMS NPaBuUIT SKCNyaTaumm 1 TEXHUYECKOro obcnyxuBaHms obopygoBaHms
rmapomeTanyprmyeckoro NpoM3BoACTBa TSDKEMbIX LIBETHBIX METasnoB

UMK-1.5.1: 3Haer:

- pacnonoxeHue, yCTPOMCTBO, HAa3Ha4YeHne, NPUHLMN AENCTBUSA, TEXHNYECKME XapaKkTepucTuKun, npasuna
obcnykMBaHUA 1 akcnnyaTaumMm rmgpomMeTaninyprumieckoro 0bopyaoBaHus (B TOM Yncne cocygos, paboTarowmx no
OaBIieHNEM) 1 TEXHONOIMYECKON apMaTypbl (3anopHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHBLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
n3aMepuTenbHbIX NPUBOPOB, CPeacTB aBTOMaTUKM U CUrHanNM3aumm B OTAENEHNU OCHOBHbIX onepaumn
rMapomeTaniypruyeckoro NpoM3BOACTBa;

- NPOU3BOACTBEHHO-TEXHUYECKNE, TEXHOMNOMMYECKNE NHCTPYKLMN MO BEAEHUIO onepauuin ruapoMeTaninyprumyeckoro
Npon3BOACTBa TAXKENbIX LBETHbLIX METarmMos;

- CNocoObl BbISIBNEHMWS Y perfiaMeHT AEWCTBUN MO YCTPAHEHMIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITIOHEHU B
pexvmax paboTbl 00opyaoBaHMA B OTAENEHMM OCHOBHBIX Onepauui rmapomMeTaniiyprmieckoro npon3BoacTBa;

- TEOPUIO U TEXHOMOIUIO MMAPOMETanNyprnyeckoro NpoM3BoACTBa TSXeNbIX LIBETHbIX MeTanmnos;

- MHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTanoB 1 NPOAyKTOB, COAeaLLMX AparoLUeHHble
MeTannbl;

- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CaHUTapUK, NPOMBbILLITIEHHOW, 3KONOMMYECKOW, NOXAapHOW 1
XMMUYecKon 6e30nacHOCTM B OTAENEHUM OCHOBHbLIX Onepauuin rmgpomeTaniyprniyeckoro npon3BoacTea.

MK-1.6: CnocobeH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Onepauui npouecca
rmapomMeTanslypru4eckoro Nnpon3BoACTBa TAXeNbIX LBeTHbIX MeTansoB

NIMK-1.6.2: Ymeer:

- onpeaensaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTtax oTAeneHus rmapoMeTanlyprmyeckoro NnpomM3BoacCTBa;

- OLEHMBATb PUCKN 1 onpenenaTb Mepbl No obecneyeHnto 6e30NacHOCTU TEXHOOMMYECKMX MPOLLECCOB B OTAENEHNN
rmapomeTannyprmieckoro npomsBoacTea

WNIMK-1.6.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE U TEXHOMOMMYECKNE MHCTPYKLIMKN, TEXHONOMMYECKMNE KapTbl, perfaMeHThl,
perynupyoLLme nopsgok 1 npaeuna BeeHus NpoLeccoB B OTAENEHUW MMApo-MeTannypruiyeckoro npon3BoacTea;

- (bM3nKo-XxumMHYeckume npoLecchbl, MCNonb3yemble B rMOpPOMeTannyprnyeckom npon3BoacTBe TSXKENbIX LBETHbLIX
MeTanmnos;

- UIHCTPYKUUM No obecneyvyeHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
MeTann.l;

- OCHOBbI 3KOHOMWKMW, OpPraHn3aLumn Npon3BoAcCcTBa, TpyAa M ynpaBeHus B rMapoMeTanyprumieckoMm Npon3BoaCTBE;
- OCHOBbI MEHEKMEHTA 1 KOPNOPATUBHOM 3TUKU, MPUHLIMILI MOBbILLEHUS KAYeCTBa TPYAOBOM XU3HW KOSNEKTUBA

WMK-1.6.3:
Bnageet HaBblkamu:
- KOHTPOJ1A BbINOJTHEHNA NPON3BOACTBEHHbIX 3afaHui u cobnogeHus pa60THI/|KaMI/I TEXHONTOTNMYECKNX MHCprKLI,MVI n




pernaMmeHTos;

- KOPPEKTMPOBKU AENCTBUN pabOTHUKOB NpU OTKMOHEHUSX U COOsIX B Be4EeHNM OCHOBHbIX onepaumn npouecca
NpOn3BOACTBA TAXKeNbIX LBETHbIX METanos.,;

- KOHTpons cobnogeHns paboTHUKamu TpeboBaHMIM OXpaHbl TpyAa, NOXapHOW, NPOMBILLFIEHHOW, XUMUYECKON U
aKonornyeckon 6esonacHocTu

YK-1: Cnoco6eH ocyLecTBNATbL NOUCK, KOUTUHECKMIA aHanm3 u CUHTEe3 Hdopmaummn, NPUMEHATL
CUCTEMHbIN NoAXoA ANA peLeHUs NocTaBleHHbIX 3aaay

NYK-1.1: HaxoguT u aHannsanpyeT UMeIOLLYOCA MHOpMaLMIO 115 peLleHns NocTaBreHHbIX 3agau

NYK-1.3: AHanuaupyeT npeanaraeMoe peLleHme ¢ y4eToM ero 4OCTOMHCTB U HeA4OCTaTKOB

NYK-1.2: NpeagnaraeTt NyTn pelleHns 3agayn Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpeaendaTb Kpyr 3agayd B paMKax NOCTaBNEeHHOM Lenu un BbI6VIpaTb onTumManbHbIle
cnoco6bl ux peweHuna, ncxoga m3 Iﬂ,ep’l(2TByIOI.I.l,VIX npaBoBbIX HOPM, UMEKLWWNXCA peCypCcoB U OrpaHVI‘-IeHVIVI

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOMHUTENEN AN pelleHns 3agaydm

NYK-2.3: TpoBoANT TEXHUKO — 3KOHOMMYECKOe 06OCHOBaHUE, aHanNM3npyeT afekBaTHOCTb NMPUHUMAEMBbIX peLLUEeHNI
C Y4eTOM LENCTBYIOLLNX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumanbHble CNocobbl peLleHnst 3agad

YK-4: CnocobeH ocyLlecTBNATbL AeSIOBYH0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOW cpopmax Ha
rocygapcTBeHHOM sA3blke Poccuickon ®enepaumm m MHocTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BoibpaeT KOMMYHUKaTMBHbIE TEXHONOMMU OBLLEHMS Ha roCy4apCTBEHHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BoinonHseT nepesod npodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN SA3bIK 1
obpaTHo

NYK-4.2: OcywliecTBnseT AenoByo NepenncKky Ha rocygapCTBEHHOM M MHOCTPaHHOM S3blKax

YK-9: CnocobeH ncnonb3oBatb 6a3oBble gedeKTonormyeckue sHaH1MA B couuanbHoOn U npodeccuoHanbHoOMn
ccepax

NYK-9.1: NpumeHsieT 6a3oBble AedeKTornormieckne 3HaH1s BO BCeX cpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYET AedeKkTonormyeckne aHaHms

NYK-9.2: BbibnpaeT MeToabl U NPUeMbl OLIEHKU NpodeCcCcuoHanbHoOn cpeabl

B pe3ynbTaTe 0cBOEHUS AMCHMIJIMHBI (MOAYJIS1) 00Y4aIOUIUIiCS H0/KeH

3.1 (3HaTh:

3.1.1 | 1. Knaccudukanuro u pU3NKO-XUMHIESCKUE 3aKOHOMEPHOCTH BaXKHEHUIIINX THAPOMETAILTYPrUYECKUX MPOIIECCOB,
COCTABIISIONIIX OCHOBY ITPOM3BOJICTBA IIBETHBIX METAJUIOB M3 PYAHOTO H BTOPUYHOTO CHIPhsI, 0COOCHHOCTH
TEePMOJMHAMHKHN, KHHETHKH, MaKpOMEXaHN3Ma 00pa30BaHMs KOHEUHBIX M IPOMEKYTOUHBIX TPOTYKTOB
THIPOMETATYPTUYECKHUX MPOLECCOB, MPUHIUIMEI TocTpoeHus E-pH nuarpamMm, MeToI0JI0THIO pacyeTa paBHOBECHOTO
coCTaBa MPOJYKTOB METAIITYPrUUeCKUX PeaKkLuil.

3.2 | YMeTh:

3.2.1| 1. Beibupars 000CHOBaHHBIE PEKUMBI ITPOLIECCOB BBIIIEIAYNBAHUS, OUUCTKH PACTBOPOB U padUHUPOBAHUS IS
JOCTHIKEHUS 3a/IJaHHBIX TEXHUKO-KOHOMHYECKHX T0Ka3aTesel, METO/Ibl TEPMOANHAMUKYI U KHHETHKH, CTaANaIbHOCTH
Iporecca AT ONPECICHHS IT0CIeI0BATEIbHOCTH XUMUIECKUX TIPEBPAICHIN U IIONCKA 3aKOHOMEPHOCTEH
pacIpeneneHus IBETHBIX META/UIOB MEX Ty IPOAYKTaMU THIPOMETAILTyprUUeCKHUX ONeparyii.

3.3 | Bragern:

3.3.1| 1. HaBblxamu pacdera BO3MOXKHBIX TEKYIUX BEJIMYHMH U3BJICUEHUS METAIJIOB HA OCHOBE UHTETPAIbHBIX YPABHEHUH
(opManpHOI KWHETUKH U paclpeeIeHUs] KOMIIOHEHTOB B YCIOBUSIX TEPMOJUHAMUYECKOTO PAaBHOBECHS, BEPOSITHOCTH U
MOJTHOTHI IPOTEKaHUS THAPOMETAILTYPTHUECKHUX PEAaKIUH B Pa3IMYHBIX CUCTEMaX U IPOBOJUTH UX aHAIH3.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOOYJIS)

Kon HaumenoBanue pa3nesnoB u teM /Bug | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ipumeuanue

3aHATHS 3aHgaTHs/ Kypc N aTypa | pcel | pakT.

Pa3nes 1. TeopeTnueckue 0CHOBBI
NMPOLECCOB BbINIEJIAYUBAHUS




1.1

Oneprust [ m66ca u SHTpOMHS.
TepMoarHaMuKa pacTBOPOB
eKTpoNuTOB. CTPYKTypa AIIEKTPOJINTOB,
ux knaccudukanus. TepMoanHAMHKA
MPOCTOTrO pacTBOpeHusi. PactBopurenu
(Boza, BOJHBIC PACTBOPHI COJIEH, KUCIIOT,
menoyeii). TepMoarHAMUKA MTPOIIECCOB
BBIIEJIAYUBAHSI, COTTPOBOMKIAIOIIMXCS
XHUMHYECKHMH PEAKIUSIMU.
TeopeTHyeckre OCHOBBI KHHETHKU
BhIenaunBanmst. Knnernka
BBILIEITAYNBAHUS TUCTIEPCHBIX TBEPIBIX
Bemects /JIex/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3




1.2

Oneprust [ m66ca u SHTpOMHS.
TepMoarHaMuKa pacTBOPOB
eKTpoNuTOB. CTPYKTypa AIIEKTPOJINTOB,
ux knaccudukanus. TepMoanHAMHKA
MPOCTOTrO pacTBOpeHusi. PactBopurenu
(Boza, BOJHBIC PACTBOPHI COJIEH, KUCIIOT,
menoyeii). TepMoarHAMUKA MTPOIIECCOB
BBIIEJIAYUBAHSI, COTTPOBOMKIAIOIIMXCS
XHUMHYECKHMH PEAKIUSIMU.
TeopeTHyeckre OCHOBBI KHHETHKU
BhIenaunBanmst. Knnernka
BBILIEITAYNBAHUS TUCTIEPCHBIX TBEPIBIX
Beects /J1a6/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3




1.3

Oneprust [ m66ca u SHTpOMHS.
TepMoarHaMuKa pacTBOPOB
eKTpoNuTOB. CTPYKTypa AIIEKTPOJINTOB,
nx Knaccuukanus. TepmoauHaMuka
MPOCTOTrO pacTBOpeHusi. PactBopurenu
(Boza, BOJHBIC PACTBOPHI COJIEH, KUCIIOT,
menoyeii). TepMoarHAMUKA MTPOIIECCOB
BBIIEJIAYUBAHSI, COTTPOBOMKIAIOIIMXCS
XHUMHYECKHMH PEAKIUSIMU.
TeopeTmyeckre OCHOBBI KHHETHKH
BhIenaunBanmst. Knnernka
BBILIEITAYNBAHUS TUCTIEPCHBIX TBEPIBIX
Berniects /Cp/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pa3nen 2. TeopeTnueckne 0CHOBBI
NPOLECCOB BbleJIeHUS] METAI0B UJIH
HX COeJMHEHMI1 U3 BOAHBIX PACTBOPOB




2.1

BLII[CHCHI/IC METalJIOB MCTOJA0M
KpHCTaJIM3aluu coneil. Beinenenue
METaJIIOB B (hOpME MaIopacTBOPHMBIX
coequHeHuil. OcakaeHue ruipOKCUIoB U
Cynb(hHUI0B METaJUIOB. Brinenenue
METAJJIOB C MIPUMEHEHUEM
HCOPraHM4YECKUX U OPTAaHUYICCKUX
BOCCTAHOBHTEIICH.

OcaxeHne MeTalIoB U OKCUIOB U3
pacTBOPOB BOCCTAHOBICHHEM BOJOPOJIOM
" JUOKCUIOM CEPHI.

/JTex/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3




2.2

BLII[GHCHI/IC METalJIOB MCTOJA0M
KpHCTaJIM3aluu coneil. Beinenenue
METaJIIOB B (hOpME MaIopacTBOPHMBIX
coequHeHuil. OcakaeHue ruipOKCUIoB U
Cynb(hHUI0B METaJUIOB. Brinenenue
METAJJIOB C MIPUMEHEHUEM
HCOPraHM4YECKUX U OPTAaHUYICCKUX
BOCCTAHOBHTEIICH.

OcaxeHne MeTalIoB U OKCUIOB U3
pacTBOPOB BOCCTAHOBICHHEM BOJOPOJIOM
" JUOKCUIOM CEPHI.

/J1ab/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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BI)II[GHCHI/IC METalJIOB MCTOJA0M
KpHCTaJIM3aluu coneil. Beinenenue
METaJIIOB B (hOpME MaIopacTBOPHMBIX
coequHeHuil. OcakaeHue ruipOKCUIoB U
Cynb(hHUI0B METaJUIOB. Brinenenue
METAJJIOB C MIPUMEHEHUEM
HCOPraHM4YECKUX U OPTAaHUYICCKUX
BOCCTAHOBHTEIICH.

OcaxeHne MeTalIoB U OKCUIOB U3
pacTBOPOB BOCCTAHOBICHHEM BOJOPOJIOM
" JUOKCUIOM CEPHI.

/Cp/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasnen 3. Teopusi HOHOOOMEHHBIX U
IKCTPAKIHOHHBIX NMPOIECCOB




3.1

OCHOBBI HOHOOOMEHHBIX TPOILIECCOB.
OO61ue cBeACHHS, CTPOSHUE M TUIIBI
nonnToB OOIIHE TOHATUS U

TCPMUHOJIOTHUA MTPONECCOB DKCTPAKIINH.

Teoperuueckoe onpeseneHue Iucia
CTyTIEHEH dKCTpakiuu. /Jlek/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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OCHOBBI HOHOOOMEHHBIX TPOILIECCOB.
OO61ue cBeACHHS, CTPOSHUE M TUIIBI
nonnToB OOIIHE TOHATUS U

TCPMUHOJIOTHUA MTPONECCOB DKCTPAKIINH.

Teoperuueckoe onpeseneHue Iucia
CTyTIEHeH dKCTpakiuu. /J1ad/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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OCHOBBI HOHOOOMEHHBIX TPOILIECCOB.
OO61ue cBeACHHS, CTPOSHUE M TUIIBI
noHnTOB OOIIHE IOHATHUS U
TEPMUHOJIOTHS TPOIIECCOB IKCTPAKIINH.
TeopeTrueckoe onpeeIeHue Ynucia
cTymneHen sxcTpakiuu. /Cp/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pa3gen 4. OcHoBBI TEOPUU
371eKTPOXMMHYECKHX MPOLeccoB




4.1

ONEeKTPOABIDKYIIIE CUIIBL, DIEKTPOAHBIC
MoTeHIMalbl. KHHETHKA AJIEKTPOIHBIX
rpoiieccoB. Brinenenne metannos
LeMeHTaIe. 3aKOHbI 3JIEKTPOIIN3a.
Teoperrnyeckue OCHOBBI
THUAPOIIIEKTPOMETATYPrHH IIBETHBIX
metauioB. /Jlex/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3




4.2

ONEeKTPOABIDKYIIIE CUIIBL, DIEKTPOAHBIC
MoTeHIMalbl. KHHETHKA AJIEKTPOIHBIX
rpoiieccoB. Brinenenne metannos
LeMeHTaIe. 3aKOHbI 3JIEKTPOIIN3a.
Teoperrnyeckue OCHOBBI
THUAPOIIIEKTPOMETATYPrHH IIBETHBIX
metaiioB. /J1a6/

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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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ONeKTPOABIKYIINE CHIIBI, SIEKTPOIHEIE 6 9
noreHuuansl. KuHeTuka anekTpoJHbIX
IporieccoB. Beigenenne Metanion
LeMeHTaIe. 3aKOHbI 3JIEKTPOIIN3a.
Teoperrnyeckue OCHOBBI
THIPOINEKTPOMETAILTYPTHH LIBETHBIX
metaiioB. /Cp/

NYK-1.1 J1.1
NYK-1.2 1.2
NVK-1.3 | J1.3]1
NVK-2.1 2.1
NYK-2.2 2.2
NYK-2.3 2.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HUIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HUIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
UIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NVyK-4.1
NYK-4.2
NYyK-4.3

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

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 JUCIHUIIIINHBI.

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

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue

W3paTenscTBO, TOJ

On.aapec

J1.1

burees B. A., BioBun | OCHOBBI METAJLTYyprUU€CKOr0 MPOU3BOCTBA
K. H., Konokonb1ie
B. M., Casrranuk B.
M.

Canxkr-IlerepOypr:
Jlans, 2017

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



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

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON On.aapec
JI1.2 |baiimakos IO. B. ONexTponIu3 B METaJLUTy PTHH Jlenmurpan, Mocksa: | https:/biblioclub.ru/in
Meramnypruzaat dex.php?
HKYM CCCl], 1939 |page=book&id=13273
7
JI1.3 | baiimakos 1O. B. DJIEKTPOIU3 B METAIUTYPrHH Mocksa: https://biblioclub.ru/in
Merannyprusaar, dex.php?
1944 page=book&id=13273
8
6.1.2. JlonoHUTE/ILHAS JINTEPATypa
ABTOpBI, COCTAaBUTENH 3arnaBue W3narenscTBO, rof On.agpec
JI2.1 [Mmup3oes P. A., AHOIHBIE TIPOIIECCH TEKTPOXUMUIESCKON U Cankr-IlerepOypr: http://e.lanbook.com/b
Haseios A. /1. XUMHYECKOH 00pabOTKH METAIIIOB Jlans, 2016 ooks/element.php?
pll_id=76036
JI2.2 |Ilepcu 1., PyKoBOACTBO K METAJUTyprHU Mocksa: Tunorpadust | https:/biblioclub.ru/in
Jobporusckwii A. B. A. W. Tpanmrens, 1869 |dex.php?
page=book&id=22069
2
JI2.3 |Kamenko I'. A. OCHOBBI METaJUIOBEICHUS: yUCOHUK Mockga, JIenunrpan: https://biblioclub.ru/in
I'ocymapcTBeHHOE dex.php?
Hay4YHO-TeXHHUYEeCKoe |page=book&id=21085
HU31aTEILCTBO 8
MAaIIHHOCTPOHUTEIBEHOMN
quteparypsl, 1959
6.3.1 Ilepevyens NporpaMMHOro ogecrnev4eHust
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 IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | KoHcynpTaHT-1ITI0C
6.3.2.2 | EmuHoe oKHO J0CTyIa K HH()OPMAIIMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIINHBI (MOIY JIS)
Ayn. Ne Haznauenue OcHaienue
VYueOHast ayIUTOPHS ULt
MIPOBEICHHUS 3aHATHH | Y4eOHBIe MecTa, OOOpyIOBaHHBIE OJOYHOW MeOEeNbI0 C PACHONIOKECHHEM
JNEKIUOHHOTO ¥ CEeMHUHApCKoro | amdureatrpoM. Pabodee MecTo mpenojaBarenst B COCTaBe CTON, CTYJI, TymOa,
300 THIA, KypCOBOI'O MPOCKTUPOBAHUS | TPMOYHKA, KOMIIBIOTEp MpenojaBaTelss ¢  JOCTYIOM B  HHTEPHET,
(BBITONTHEHHST  KYPCOBBIX ~ paboT), | KHTEpaKTHBHAS JTOCKa C MPOEKTopoM. MoTopu3oBaHHBIN 3kpaH [loTomodnsie
TPYNIIOBBIX W WHJAWBUAYAIBHBIX | TOBOPOTHBIE  KaMmepbl.  JlokymeHT-kamepa.  HacTonmbHbIE ~ MHKpPO(DOH.
KOHCYJIbTaIUH, TeKyIero | 3BykoBas cucreMa. MapkepHas Tocka.
KOHTPOJISL i TIPOMEKYTOYHOM
Hacocel BakyyMHBIE, TepMOCTaThl, IIKad CYMIMIBHBIA, J1aO0OpaTOpPHBIE BECHI
JNIEKTPOHHBIE M MEXaHWYECKHE, CTOJ JUI JTabOpaTOpHBIX BECOB, aHAIN3ATOP
JlabopaTopus THIPOMETAILTY PTUH .
. mposeneEme  1aBODATODHBIX TU(QpaKIMOHHBIH, mKagbl nabopaTopHsIe, MelbHUIA OucepHas
pabor  mo  Xuwmumw,  xummm nabopaTopHasi, MeEIIaJKd JabOpaTOpHBIC, CTOJBI -MOMKH JabOpaTOpHBIE,
MeTAlIOR, TS BCeX Hampamiemmii HAaCOCHL  NMEPUCTANLTHYECKUE, OKCTPAKTOP, YCTAHOBKA  OIEKTPOIH3HAA
momrotoskn 8 TY YIMK B naboparopHasi, HIeHKep  JIaDOpATOPHBIA,  MEIbHUIA  AHAIATHYCCKAS,
1406 cootsercrBin ¢ GIOC BO. A |AHM3aTOP BIArM, peakTop u3 CTeKia 6opcunukar. 1 1<y6.;LMi peakTop u3
crexna Oopcwnukar. 3 KyO.n1Mm, OaHs JaboOpaTOpHas, YCTPOWCTBO CYIIKH
TaK¥Ke o POGUIEHBIM N o
MCIMIMHAM  y9eGHOTo  MiaHa ma00paTOPHON TOCYNBI, MYJBTUMETpP, acTUpaTop CHIb()OHHEIA, mpubop ph-
AT OTOBKI GAKATABDOB o | METP;  KoMmpeceop, npubop ph-mMeTp, HOHOMEp, NPUOOP DIEKTPOIU3A
MATHCTOB Kadpep! pacTBOPOB CoOJIeH, INTATHUBBI IS HPOOHMPOK, KAIOPHMETpP C HarpeBaTeleM,
Merannyprus, TEPMOMETPHI, IUIUTKAa JlabopaTopHasd, PerysaTop  HaNpKEHUS, 0ok
MUTAHUS,  XOJIONWIBHUK  JaOOpaTOpHBIA,  apeoMeTpbl, HaboOp  CHT,
aKBaIUCTIIISITOP, MEIIbHUIIA 3¢PHOBAsI 1a00paTOpHAsl.
107 CTOJIBI C KOMIBIOTEPAaMH C BBIXOJOM B MHTCPHET, CTYJIbsl, KHW)KHBIC IIKa(BI
1 CTEIITaXH.



https://biblioclub.ru/index.php?page=book&id=132737
https://biblioclub.ru/index.php?page=book&id=132738
http://e.lanbook.com/books/element.php?pl1_id=76036
https://biblioclub.ru/index.php?page=book&id=220692
https://biblioclub.ru/index.php?page=book&id=210858

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.
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8. METOJJUYECKHE YKA3AHUSA VI OBYYAIOIIUXCSA 11O OCBOEHUIO JNCIUITIJIMHBI (MOZAY JIS)

Meroauueckue yka3zaHus Ui 00yJaroIHXCsl 0 OCBOSHHIO TUCIIUTLTHHEI

1. Vzy4enue pabouei mporpaMMbl JUCIUTLIHHEL.

2. Ilocemienue U KOHCIIEKTUPOBAHUE JICKIMH.

3. O6s3aTenbHast HOATOTOBKA K MPAKTHUCCKUM 3aHATHSIM.

4. zydeHne OCHOBHOH U JAOTIOJHUTENLHON JINTEPaTyphbl, HHTEPHET-UCTOYHUKOB.
5. BeInosiHEHHE BCEX BUJIOB CAMOCTOSTEIBHOM pabOTHI.

D¢ dexTuBHOE 0CBOCHNE AUCIUILINHBI IPEANOTIaraeT PEryIIpHOe MOCEIIEHHE BCEX BUIOB ayAUTOPHBIX 3aHITUI, BHIIIOJHEHUE
IUIaHa CaMOCTOSTEILHONW pabOTHI B TOJTHOM 00bEME M MIPOXOXKACHNUE ATTECTAllUH B COOTBETCTBUH C KAJICHIAPHBIM Y4eOHBIM
rpapuKoOM.

CTyzneHTy PeKOMEH/IyeTCsl 03HAKOMHTBCS CO CIIMCKOM OCHOBHOM M JIONOJIHMTEIBHOM InTepaTypsl. JlocTy K MHGOPMAIIMOHHBIM
pecypcaM OHOIHOTEKH 1 HHYOPMAIMOHHO-CIIPAaBOYHBIM cUCTeMaM ceTu "MHTepHeT" OpraHn30BaH B YUTAIBHOM 3alle OnOInoTeKn
co craroHapHsIx [I19BM, mu6o ¢ muaroro [I9BM (HOyTOYyKa, MIAHIIETHOTO KOMIIBIOTEPA MM HHOTO MOOHIIEHOTO yCTPOIiCcTBa)
HOCPECTBOM OECIIPOBOIHOIO OCTYIIA IPU aKTHBALMK HHANBUAYAIBHOH Y4eTHON 3aIHCH.

3amaHus 1 METOANYECKUE YKa3aHH K BBITOJHEHHUIO Ta00PAaTOPHEIX PabOT COCTABIICHBI B COOTBETCTBHH ¢ pabodei mporpaMMoit
JUCLIMIUIMHBI TEOPUS THIPOMETAILIYPrU4eCKUX MIPOLECCOB U IpeAcTaBicHbl B Y MK aucnumiunst.

JlabopaTOpHBIi MPaKTUKYM HAIPaBJICH Ha YIIyOJICHHOE H3yYeHNE TEOPETHYECKOTO MaTeprala i Ha IPHOOpEeTCHHE YMEHHS,
HaBBIKOB U OITBITa MPOBEJICHNUS IKCIIEPIMEHTA, aHaIN3a U 00pa0OTKH €To Pe3yIbTaToB.

C 1eTbI0 OLICHKH YPOBHSI OCBOCHHS MaTepHaja 0 KaXIo1 JJabopaTopHO# paboTe COCTaBISIETCS OTYET, HA OCHOBaHHU KOTOPOTO
TPOBOJUTCS 3aIHTa Tab0opaTOPHOH PabOTHIL.

Meroauueckre peKOMEHAAMH K OPTraHU3alUuH U BBITOJHEHHIO CAMOCTOSATENLHOM paboThI COCTaBIEHBI B COOTBETCTBUU C paboueil
HIpOrpaMMOM AUCLUILUTUHBI TEOPUS THAPOMETALTYPrHYECKHX MPOLIECCOB U NMpeacTaBieHsl B Y MK qucuuninss.

CamocrosiTensHast paboTa CTYJIEHTOB BKIIIOYAET OCBOCHUE TEOPETHYECKOI0 MaTepHaa 1 MOJArOTOBKY K 9K3aMEHY.

MCTOI[I/I‘-ICCKI/IC PEKOMCHOAINH 10 OpraHru3anun 06pa3OBaT€J'[BHOFO mnponoecca st 06yquI/15[ HWHBAJIMAOB U JIUI] C OTPAHNYCHHBIMHA
BO3MOKXHOCTAMM 310POBbA

[Tpr HEOOXOANMOCTH POTrpaMMa JUCLUILTHHBI MOXKET OBITh aaNTHPOBaHAa IJIsI MHKITIO3UBHOTO 00YUCHUS MHBAIIMOB U JIUI] C
OTpaHWIEHHBIMH BO3MOKHOCTSIMH 370POBBS C YIETOM OCOOCHHOCTEH MX MCUXO(MH3UIECKOTO PAa3BUTHS, HHIANBHIYAIBHBIX
BO3MOKHOCTEH U HEOOXOJUMBIX CHEHABHBIX YCIOBUH UX 00yUeHus.

HpI/I HaJIMYWU B Ipynne CTYACHTOB C OrPaHNUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbs BO3MOKHO MCIIOJIB30BAaTh aJalITUBHLIC
TCXHOJIOTHUU.

JIJIg CTYZICHTOB C OTpaHHYEHHBIM CIYXOM:

- HCTIONIb30BaHUE Pa3HOOOPA3HBIX NTUAAKTHYECKIX MAaTEPHAIOB (KaPTOUKH, PUCYHKH, IINICEMEHHOE OTIMCaHUe, CXEMBI U T.I1.) KaK
MOMOIIb JIJIsl TIOHUMAHHMS U PEIIeHHsI TOCTAaBICHHON 3a/1a4H;

- HCIOJIb30BAHUE BUICOMATEPHATIOB, KOTOPBIE TAIOT BO3MOXKHOCTD TIOHITh TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHUKATHBHbBIC
CUCTBUS;

- BBITIOJIHEHHE MIPOESKTHBIX 33IaHUH 110 U3y9aeMbIM TeMaM.

JI7st CTYyICHTOB C OTPaHUYEHHBIM 3PEHHUEM:

- UCTIOJIb30BaHKE (PHIBMOB C BO3MOJKHOCTBIO BOCIIPHSTHS Ha CIIyX JaBAEMOM B HUX HH(QOPMAIIUH IS TOCIEAYIOIIETO ¢€
00CyKaeHus;

- UCTIOJIB30BAHUE AyIMOMATEPHUAIIOB 10 U3y4aeMbIM TEMaM, HMEIOIIUMCS Ha Kadepe;

- MHJMBHIyaJIbHOE OOILEHHUE C PENOAaBaTesieM 10 H3y4aeMOMy MaTepHaiy;

- TBOPYECKHUEC 3aJaHUA 10 U3YyIACMbIM TEMaM WJIH 110 JIMYHOMY KEJIAHUIO C YUETOM MHTEPECOB 06yqaeMoro.
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