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PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

TEOPUS METAJIVTYPITHUECKHUX ITPOLHECCOB
Teopusi 3J1eKTPOXMMHYECKHUX MPOIIECCOB

3akpernieHa 3a kadenpoit MeTaJLJIypIrum
VY4eOHsIit TaH Hampagsnenne 22.03.02 Metamryprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTajioB"
Kpamuduxanms daxanaBp
dopma o0ydeHus 3a04yHas
OO11ast TPyI0EMKOCTh 23ET
YacoB no yueOHOMY IUIaHY 72 Buasl KOHTpONA Ha Kypeax:
B TOM YHCJIE: 3a4eTsl 3
ayJUTOpPHBIC 3aHATHS 8
caMocTosTeNbHas paboTa 60
4acoB Ha KOHTPOJb 4

Pacnpe)le.ﬂe}me YacoB JUCHUILVIMHBI IO KypcaM

Kypc 3
Bun 3ansruit v | P Hroro
Jlexun 4 14 |14 |4
JlaGoparopubie 4 |4
Hroro ayn. 8 |8 |8 |8
Konrakthas pabora |8 8 |8
Cam. pabora 60 [ 60 | 60 | 60
Yacsl Ha KOHTPOJITb 4 |14 |4 |4
HUroro 72 |72 (7272




Pa3paboTunk nporpaMmsr:
0-p xum. HayK, npogh. kagedpwl, Jlebedes Braoumup Anexcanoposuy

Pabouas nmporpamMma JUCIUILIHHBL
Teopus MIEKTPOXHUMHYECKHX MPOLECCOB

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)

-M3y4UTH TEPMOANHAMUKY ¥ KHHETUKH IEKTPOAHBIX MPOLIECCOB B BOAHBIX PACTBOPAX, 3aKOHBI, HCIIOIb3YEMbIe IS OMUCAHUS
JNEKTPOXUMHUYECKUX MPOLIECCOB B METAJUTYPIHHU LIBETHBIX METAIIIIOB;

-BBIpa0OTaTh y 00YJAIOIINXCS CITIOCOOHOCTH IPAaBUIIEHO BEIOMpPATh METOIBI pacyeTa BETHIHUHBI 3.]1.C., CTAHJAPTHBIX, YCIOBHBIX
CTaHIAPTHBIX, PABHOBECHBIX M OKHCINTEIHHO-BOCCTAHOBUTEIBHEIX OTCHITHAJIOB,

-IpHOOPECTH HABBIKU pacueTa BETHIHH IEKTPOXUMHUUECKOH, KOHIIEHTPAIIMOHHOM U (a30BOi MOISIPHU3ALUH, TOKOB OOMEHA U
i dysun, ko3 GULHUEHTOB TIEpeHOca, PACIPEISIICHUS TOKa MEXK/ITy KOMIIOHCHTAMH TIPH X COBMECTHOM Pa3psiaie, IapaMeTpoOB
AIIEKTPONH3A.

1.1 3apaumn

IMTponecc n3ydeHUs TUCIUIUIMHBI HATIPABJICH Ha ()OPMUPOBAHKE CIEIYIOINX KOMIICTCHITHH:
-yMEHHE UCTIONB30BaTh (hyHAaMEHTAIbHbIE OOICHHKCHEPHBIC 3HAHMUS.

2. MECTO JUCIIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/IbBHOU ITPOI'PAMMBbI

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

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 | Beiciias MmaTemaTuka

2.1.2 | MaremaTHUeCcKHEe U €CTCCTBCHHO-HAYYHBIC aCIICKThI l'lpO(beCCPIOHaJ'[BHOfI ACATCIIBHOCTHU

2.1.3 | MeTposiorusi, CTaHAAPTU3AIUS U cepTUHUKAIUS

2.1.4 | OcHOBBI 6€30MACHOCTH METaLUTyPrHYeCKHX TEXHOJOTHUH

2.1.5 | OcHOBBI KOMMYHUKAIIUK U TPABOBOU KYJIBTYPHI

2.1.6 | OcHOBBI KpHucTa/UIOrpaduy U MUHEPATIOTUI

2.1.7 | OcHOBBI (OpMHUPOBAHHS MUPOBO33PEHHS B TIPO(PECCHOHATBHON JEATEILHOCTH

2.1.8 | IlpaBoBeneHue

2.1.9 | IlpuknagHple acnieKThl (PU3UKO-XUMHUYSCKUX 3HAHUN

2.1.10 | ConpoTHBIICHHE MaTEpUAIIOB

2.1.11 | Temno¢usuka

2.1.12 | ®U3UKO-XHUMUSI METALTYPIrHIECKUX MIPOIECCOB U CUCTEM

2.1.13 | ®usuueckas KyabTypa U CIOPT

2.1.14 | ®usnueckass XUuMus

2.1.15 | dusnueckoe BocmUTaHHE

2.1.16 | dunocodus

2.1.17 | XuMusa MeTaaioB

2.1.18 | Oxonorus

2.1.19 | OxoHOMMYECKAsT TEOPHs

2.1.20 | bezonacHOCTB XKU3HENEATEILHOCTH

2.1.21 | BBenenne B CIIEIMaILHOCTD

2.1.22 | Beceobmast uctopust

2.1.23 | NHoCTpaHHBIN SI3BIK

2.1.24 | Undpopmartuka

2.1.25 | Uctopus Poccun

2.1.26 | KomneroTepHas rpaduka

2.1.27 | O3HakoMUTENIbHAS IPAKTHKA

2.1.28 | Pycckuii S3bIK U KyJNbTypa peuu

2.1.29 | YuebHas mpakThKa

2.1.30 | dusuka

2.1.31 | Xumus

2.1.32 | Oxonoruueckue npodIeMbl METaJUTypPrUdecKoro IPON3BOACTBA

2.2 | fucuunivHbl (MOAY/IM) U MPAKTUKH, JI1 KOTOPBIX OCBOECHHME JaAHHOH JUCUMIIJIMHBI (MOAYJ1s) HE00X0IMMO KaK
npeauniecTBywIee:

2.2.1 | JIuteitHOE IPOU3BOACTBO

2.2.2 | Metannyprust CBUHIIA U COILYTCTBYIOIIUX 3JIEMEHTOB

2.2.3 | Metanyprust LIMHKa U COIYTCTBYIOLIUX JIEMEHTOB

2.2.4| O06paboTKa METAJIIOB AaBJICHUEM

2.2.5 | OCHOBBI IPOCKTUPOBAHMSI U CTPOUTEIHHOE JEIIO




2.2.6 | TepmooGpaboTka

2.2.7| OxoHOMMKA U YIPaBJIECHUE HA NPEANPUATUU

2.2.8 | T'ocynapcTBeHHast UTOrOBasi aTTECTAIIHS

2.2.9 | BamuTa BBIMYCKHON KBaJIM(UKAIIMOHHON pabOThI

2.2.10 | TToaroToBka K mpoueaype 3aIiUThl BHITYCKHOM KBaTH(UKAIMOHHON paboThI

2.2.11 | [IpenauruioMHas IpakTUKa

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

OlNK-1: CnocobeH pelwaTtb 3agayum npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNMpPOBaHNA,
MaTeMaTM4eCKOoro aHanus3a, eCtTeCTBeHHOHay4Hble U OO enHKeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamMy MaTeMaTUYeCKOro aHanuaa n MmogenmpoBaHus

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

MOIK-1.1: 3HaeT: hn3MKO-XUMMUYECKME OCHOBBLI U METObLI MaTEMaTUYECKOro MOAENUPOBAHNS MeTannypruyeckmx
NpPOLEeCCOB MOJTy4EHUS LIBETHLIX METaNMOB

OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHUMN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
npoLeccoB C Y4eTOM 3KOHOMUYECKUX, IKONMOrMYECKUX U coLMarbHbIX OrpaHu4YeHumn

NOIK-2.1: 3HaeT: 0OCHOBbI NPOEKTUPOBAHNS TEXHUYECKUX OOBEKTOB, CUCTEM M TEXHONOMMYECKUX NPOLECCOB;
OCHOBbI 3KOHOMUYECKNX, SKONOMMYECKUX N colmanbHbiX 0COBEHHOCTEN MeTannyprmyeckoro Npon3BoacTea

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AeATENbHOCTH

MOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOW TEXHOMOMMK, OObEKTa, CUCTEMBI

OlNK-4: CnocobeH NpoBOAUTL NU3MEpPEHUs N HabnaeHus B cchepe npocheccMoHanbLHON AEeATEeNbHOCTH,
obpabaTbiBaTb M NPeACTaBNATbL 3KCNepUMMeHTaNbHble AaHHble

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

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHMS U3MEPEHUA N nX 0bpaboTKn

NOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHMSI, MaTeEMaTMYECKUIA annapaT ans obpaboTku n
aHanmaa aKcneprMMeHTarnbHbIX AaHHbIX

OlK-5: Cnoco6eH pelwaTb Hay4yHO-UCCcnegoBaTelbCKUe 3a4a4vu Npu ocyLlecTBreHUn npod)eccnoHanbLHom
[eATeNnbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHONIOTUM U NPUKINaAHbIX annapaTHo-
nporpamMMHbIX CPeacTB

NOMMK-5.2: YmeeT: npuMeHATb MHOOPMALIMOHHBIE TEXHONOMNMM U NporpaMMHoe obecneyeHne s peLleHns HayyYHo-
nccregoBaTenbCkMx 3a4ay B 06nacTv Nony4YeHns LUBETHbIX MeTanoB

MOIK-5.3: Bnageet: HaBblkaMX aHanu3a pes3ynbTaToB BbINOMHEHUS HayYHO-TEXHUYECKMX 3aay B
npodeccnoHanbHON OesaTenbHOCTH

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

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHaNbHON AeATENbHOCTH,
BblOupaTb 3ppeKkTUBHBbIE N Be3onacHblIe TEXHUYECKUE CpeacTBa U TEXHONOrnmn

MOIK-6.3: Bnageet: HaBblkamMu Bbibopa addeEKTUBHbBIX U Be30NacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

MOIK-6.1: 3HaeT: OCHOBbI TEXHOOMMYECKMX NPOLIECCOB MOSTy4YEHUS LIBETHLIX METaN0B

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

OMNK-7: CnocobeH aHanuanpoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY AOKYyMeHTauun, CBA3aHHYIO C
npodneccwouaanoFl AeATeNbHOCTbIO, B COOTBETCTBUU C AeﬁCTBymeMM HOPpMaTUBHbIMU OOKYMEeHTaMMn
MeTannypmquKoﬁ oTpacnu

MOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYIO AOKYMEHTALIMIO TEXHOMNOMM-4eCcKoro npoLecca 1 npuHuMaTh
000CHOBaHHbIE peLLeHUst

WOIK-7.3: BnageeT: HaBblkaMu COCTaBMEHUSA Y MPUMEHEHUS TEXHUYECKON AOKYMEHTaLMM NONYYEHUs LIBETHbIX
MeTarnrnos

MOIK-7.1: 3HaeT: OCHOBbI COCTABMEHUS N UCMONb30BaHNSE HOPMATUBHbLIX JOKYMEHTOB MeTanfypruieckon otpacnu

MK-1.1: Cnoco6eH onpeae-nATb OpraHM3aUnoHHbIE U TEXHUYECKME MePbl NO BbIMOSTHEHUIO NPOU3-
BOACTBEHHbIX 3aiaHU NNaBUbHbIM NepeaenomMm NPou3BoACTBA TAXKENbIX LIBETHbIX MeTannos

WMK-1.1.1: 3raeT:

- YCTPOWCTBO, Ha3Ha4YeHne, TeXHUYECKMNEe XapaKTepUCTUKN, KOHCTPYKTVBHbIE OCOBEHHOCTW, NpaBuna obcnyxvBaHus
1 aKcnnyatauum NpUMeHsieMbIX B NMpOMEeTanyprun nnaBuibHbIX arperaToB: OTpaXaTerbHbIX, LWAaXTHbIX,
pygoHoTepmuyeckux, obegHUTEnNbHbIX neven, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHON U KUCOPOOHO-haKerbHON
nnaBku, aNEKTPOOYroBbIX, MHOYKLUMOHHbLIX Neven, (PbloMUHr-NeYen, BenbLl-nevemn, KoHBepTepoB, padUHUPOBOYHBIX
KOTMOB;




- CXEMbl TEXHONOMMYECKOM 0OBSA3KM NeYn, NoAaroLmnx 1 0TBOASALLIMX BO3OYXOMNpPOBOAOB, ra3oxodo0B.,
3MEKTPOCHABXKEHWS!, KUCMOPOAHbIX, FrAa30BbIX, NAPOBbIX, BOOAAHLIX KOMMYHUKALIMIA, CUCTEM LIMPKYNALMMK U
oxnaxaeHus;

- OCHOBHblE MeTannypruyeckme TeXHOMNorMm1 NPoN3BoOACTBa TAXENbIX LBETHLIX MeTannos, uanyeckne npoLeccsl 1
XMMUYEecKMe peakumm npoLiecca nnaBku LIBETHbIX METANMOB U CNnasoB.;

- (paKTopbI, BNMSAIOLLME HA X0 TEXHOMOMMYECKOro NpoLecca, U cnocobbl ynpasneHus uMmu;

- [leiicTBYIOLNE CTaHOapPTbl, TEXHUYECKME YCIOBUS, MONOXKEHNUSA M UHCTPYKLIMK MO COCTABMNEHNIO U 0DOPMIIEHNIO
TEXHUYECKOW U YYEeTHOW JOKYMEHTaLWu;

- cneuuanuanMpoBaHHoe NporpamMmmHoe obecneyeHre NnaBUbHOM y4acTKa;

- TpeGoBaHWs oxpaHbl TPyAa, NPOMbILLIIEHHON, 3KONOIMYECKOM 1 NoXapHol 6e30MacHOCTU Ha MaBUITbHOM y4acTke

NMK-1.1.2: Ymeer:

- OLlEHMBATb KA4YeCTBO M COOTBETCTBUE TEXHUYECKUM YCMOBUSIM (TEXHOIOTMYECKMM perflameHTam) cbipbs (LUMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbl BO34yX, KUCIOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnaeMbiX MaTepmanos, NoOKa3aHum
KOHTPOSIbHO-M3MEpPUTESbHBIX MPMOOPOB M BU3yarbHbIX Ha0MOAEHUN;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COAEpXaHNsl MeTansa n XMMUYeCcKoro cocTtaBa LUMXTbl BeAeHWE npoLecca
nnaBku B pexunmax, obecneyvmBanoLlLmMx MakCMMarbHOe U3BMeYeHne Mmetanna u BbIXO4 rogHoro;

- KOPPEKTMPOBATL NPOLIECChI NnaBku fgobaBneHnem nocoB 1 000POTHBIX MaTepManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOIS1 COCTOSIHMA 060pyA0BaHMSA U BCMOMOraTerbHbIX MaTepmaroB Afsi Npouecca NiaBfeHns B neyu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMN NSt PECYPCHOro U opraHmM3aunoHHOro obecneyeHuns npowecca
noAroToBKM U BeAEeHUA NnaBkn, pas3nMBKKA MeTanna;

- MOHUTOPUHra YCTaHOBJ1€HHbIX PEXUMOB N KOHTPOJTMPYyEeMbIX NapamMeTpoB Be4eHUA NpoLeCcCOoB NiiaBkKu
(nepennaBku 1 padnHNPOBAHUSA LIBETHBIX METaNMoB, NNaBku pya, KOHLUEHTPaToB, arnoMepara, orapka 1 CrnnaBoB,
(PbIOMUHIOBAHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbIX BUA0B U TUMNOB;

- BbISIBNEHNS NPUYMH HEraTUBHbIX U3MEHEHWI NapaMeTPOoB M NokasaTenen npouecca nnaBku;

- onpegeneHns Mep No yCTpaHeHWo HEMonagoK B paboTe NeyHbIX arperaToB 1 BCnomoraTensHoro obopynoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNneHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB N SHEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS KadecTBa npodyKumm (paboT, ycnyr);

- BEAEHNSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTAUMM Ha ByMaXkHbIX U (M) SNEKTPOHHBbIX HOCUTENNAX

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy pabOTHMKOB NMaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannoB

WNMK-1.2.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLUMM NO MpoLueccam niaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIDPOCOB 3arps3HSIOLLMX BELLIECTB B OKPY)KalOLLYIO CPeaY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

WMNK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLiecca NnaBKy;

- OLleHUBaTb Ka4yeCcTBO NpoBeAeHMs paboTHMKAMM TEXHUYECKON ANArHOCTUKU, TEKYLLNX U KanuTasnbHbIX PEMOHTOB
nnaBWiIbHOIrO 00OpPy4OBaHNS

NIMK-1.2.3: BnageeT HaBblkaMu:

- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- OpraHM3auun BbINOSTHEHNST PaBOTHUKaMM TEXHUYECKOTO 0BCNY>XMBAHWS, PerfamMeHTHbIX TEKYLLMX U KanuTanbHbIX
pPEMOHTOB 000pyA0BaHMSI HA NNaBUIIbBHOM Y4YacTKe;

- KOHTpONs cobnogeHnst paboTHMKaMK TPYAOBOW OUCLIMINIIMHDI, TpeboBaHWI OXpaHbl Tpyaa, NoXKapHOMH,
NPOMBILLITEHHOW U 3KONormyeckon 6e3onacHoCTm

MK-1.3: CnocobeH onpepensaTb OpraHU3auuoHHbIe U TeXHUYEeCKUe Mepbl NO BbIMOJIHEHUIO
Npon3BOACTBEHHbIX 3a4aHMN KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXerbIX LBETHbIX MeTasrnos

WMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3Ha4YeHMe, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKKU, NPUHLMNGI
paboTbl U NpaBua aKchnyaTauum MeXaHM3MOB KOHBEpPTEPA rOPU30HTaNbHOIO 1 BEPTUKASIbHOIO TUMa, NYCKOBbLIX U
GNOKMPYHOLLIMX YCTPOMCTB, KOHTPOSbHO-M3MEPUTENbHBLIX NMPUOOPOB, CUCTEM aBapPUIHOW CUrHanM3aumm,
NPUCNOCOBNEHUI N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHONOMMN NPON3BOACTBA MM, HAKENS;

- (bM3nKo-xMMmn4eckne CBOMCTBA, COCTAB >XMOKOIO LUTENHA, LUMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALLMX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMS1 HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 00opyaoBaHus;

- TEXHOIOMMYECKNE UHCTPYKLMK MO BhINSIaBKe METANOB B KOHBEPTEPE;

- cneumanuaMpoBaHHoe NporpaMmmHoe obecneyeHmne y4actka KOHBEPTUPOBAHUS;

- TpeboBaHMs oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKol 1 NoXapHoi 6e3onacHoOCTK Ha y4YacTke
KOHBEPTMPOBaHUSI.




WMIMK-1.3.3: BnageeT HaBblkamu:

- KOHTpONs cobnoaeHnst Tpeb6OBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE
BbIIBMEHNE N YCTPAHEHWE NPUYNH NX HapyLLEeHWUS,

- COCTaBIeHNE TEXHNYECKOW AOKYMEHTaL MM AN pecypcHOro U opraHMsaumoHHoro obecnevyenunst npowecca
KOHBEPTUPOBaHUS,

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

- MOHUTOPWHra cobrntoaeHUst YCTaHOBMNEHHbIX NapaMeTpoB npoLecca KOHBEPTUPOBAHMS, AaBneHusl, pacxoda
KOHBEpPTEpPHOro Bo3ayxa, TeMnepaTyphbl, KOHLEHTPaLMKN ABYOKUCU CEpbl B OTXOASILUMX rasax, pa3pexXeHusi B Nblnesoi
Kamepe;

- onpeaeneHus Mep no yCTpaHeHWIo NPUYNH HAPYLLUEHNS PEXUMHbBIX KapT KOHBEPTUPOBAHMS;

- BeJeHUNs1 Y4ETHOW U TEXHONOMMYECKON AOKYMEHTaLUMM Ha ByMaXKHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NIMK-1.3.2: Ymeer:

- aHanuanpoBaTb cobnoaeHNe peXnMOB B MPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBaloLLmMX NonyvyeHne
MaKCUManbHOro U3BMeYeHns MeTanna u MakCMManbHOro BbIXo4a rogHoro;

- KOPPEKTMPOBAaTL NapameTpbl NpoLecca NiaBky - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPaLMIO OBYOKNCU CEPbl B OTXOASILLNX ra3ax, pa3pexeHne B MbifIeBON Kamepe, COCTaB KOHBEPTEPHbIX
LL1aKoB;

- BU3yarbHO U C UCMOMb30BaHMeM NpUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NIIaBKW, OnpeaensaTb CTagnum n
BpEMS OKOHYaHMS TEXHOSOMMYECKOro npoLecca, rOTOBHOCTb MeTarnma K BbIMyCKy, TOTOBHOCTb LUfaka K CrivBy U3
KOHBepTEepa;

- paccunTbiBaTb MaTtepmarnbHble N SHEpPreTUyYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

MK-1.4: CnocobeH opraHM3oBaThb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BoACTBa TAXeNbIX
LBEeTHbIX MeTannoB

NIMK-1.4.3: BnageeT HaBblkamMu:

- KOHTPOJ14 BbINOJIHEHUA NPONU3BOACTBEHHbLIX sa,anMﬂ n CO6J‘IIOJJ,€HVI9| pa60THI/IKaMI/I TEeXHONOrm4yecKknx I/IHCprKLI.VII7I n
pernamMeHToB;

- OpraHnsauunmn BbINoJIHEHNA pa6OTHVIKaMI/I TeXHUNYeCKOoro O6CJ'Iy>KI/IBaHI/IF|, pernamMmeHTHbIX TeKYLMX N KanntanbHbIX
pPEMOHTOB 060pYyA0OBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpONsi cobntogeHns paboTHUKaMW TPYLOBOM OUCLUMNIMHDLI, TPeOOBaHMI OXpaHbl TPYAA, NOXaPHOMN,
NPOMBILLITEHHOW U 3KONornyeckon 6e3onacHoCTr

NMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHUKOB MO COBMIOAEHMIO pernameHToB NpoLecca KOHBEPTMPOBAHWS;

- onpenensTb BU3yarbHO M MO KOHTPOSbHO-U3MepUTENbHLIM Npubopam cobntofeHne 3agaHHbIX PEXMMOB MpoLecca
KOHBEPTUPOBaHUS;

- BblbMpaTb Hanbonee ahhEKTUBHBIV BapuaHT peLleHnst paboTHUKaMy NOCTaBIEHHBIX 3a4a4y C Y4ETOM
BO3MOXHOCTEN, PECYpCOB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLMM NPOLIECCa KOHBEPTUPOBAHUS;
- TpeboBaHNsi CTAaHAAPTOB U TEXHUYECKMX YCINOBUN, NpeabsaBsieMble K NPOAYKLMK, BbIMYCKAEMOW y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs NpeaenbHO JONYCTUMbIX BbIOBPOCOB 3arpsisHSIOLLMX BELLECTB B OKPYXKaIOLLYH Cpeay;

- OCHOBbI 9KOHOMVKMW, OpraHun3aLmm Npon3BoACTBa, Tpyaa U ynpaBreHus

MK-1.5: Cnoco6eH onpepenaTb opraHU3aulnMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BoACTBEHHbIX 3agaHuin B oTOeNeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannyprunieckoro
npoun3BoAcCTBa TAXeNbIX UBETHbIX MeTanmnoB

NIMK-1.5.3: BnageeT HaBbikaMu:

- MPOBEPKUN TEXHUYECKOIO COCTOSIHWUSA OCHOBHOIO, BCMOMOraTensHoro obopygoBaHus U TEXHONOMMYecKon 06BA3KM
arperaToB rMapoMeTanslyprmieckoro NnponM3BOACTBa TSHKENbIX LBETHLIX METASNOB;

- pa3paboTKn Mep No yCTPaHEHMIO NepexoasaLmnx u NpodunakTuke TUMOBLIX MPUYUH OTKIIOHEHWIA OT YCTaHOBMNEHHbIX
pexumoB paboTbl, HEMOMAZAOK U BHEMMAHOBbLIX MPOCTOEB 060pYyA0BaHMS;

- onpeaeneHnst Mep no npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa NnepepaboTKmn NOCTynarLwmx B
rmagpomeTannyprmyeckoe npon3BoACTBO MaTepUanos;

- NPUHATUSA pEeLLEHUA O pexnmax o6paboTku NOCTyNMBLLNX B NepepaboTKy LUMXTbl, PAaCTBOPOB, NyNbMbl, MMApaTos.,
CMEeKOB, LWaMoB, 060POTHBLIX PAaCTBOPOB, NPOMbIBHbIX U CTOYHBIX BOA, NPOAYKTOB BbILLenaynBaHus u
knaccudukaumm;

- OpraHM3aumy TEXHUYECKU MPaBUITbHOM 3KCNyaTaumMm OCHOBHOIO 1 BComMoraTernsHoro obopynoBaHus,
TEXHOJIOrMYECKON OOBSA3KN N KOHTPOSTbHO-U3MEPUTENbHBLIX YCTPONCTB B OTAENEHNM OCHOBHbIX Onepauuii
rMapomMeTanslyprmyeckoro NpoM3BOACTBa;

- BeleHNs1 y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALMN Ha BYyMaXKHbIX U (Mnn) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHWN
rmapomeTanyprmieckoro NnpoM3BoacTea

NMK-1.5.1: 3HaeT:
- pacnornoxeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepPUCTUKK, NpaBuna
obCcny>KMBaHUA 1 aKkcnnyaTaumMm rmapomMeTaniyprmieckoro 06opyaoBaHus (B TOM Yncne cocyaos, paboTarowmx no




OaBIIEHNEM) N TEXHONOIMYECKON apMaTypbl (3aNOPHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAIOLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
n3MepuTernbHbIX I'IpVIGOpOB, cpeacTB aBTOMaATUKU U CUTHanNmM3auum B otaeneHnn OCHOBHbIX onepau,mﬁ
rmapomeTannyprmyeckoro NpomM3BoacCTBa;

- NPOU3BOACTBEHHO-TEXHUYECKNE, TEXHOMNOMMYECKNE NHCTPYKLMN MO BEAEHUIO Onepauuin ruapoMeTaninyprumiyeckoro
Npon3BOACTBA TAXKENbIX LBETHbLIX METANmNoB.,;

- CNocoObl BbISIBNEHMS U perfaMeHT AEVCTBUI MO YCTPAHEHNIO BbISIBNIEHHBIX HEUCNPaBHOCTEN 1 OTKITOHEHWU B
pexMmax paboTbl 00opyaoBaHMA B OTAENEHMN OCHOBHBIX ONepauuii rmapoMeTaniiyprmieckoro npon3BoacTBa;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrnyecKoro NPon3BoACTBa TSXKENbIX LIBETHBIX METAIIIOB;

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

- TpeboBaHNs OxXpaHbl Tpyaa, NPOU3BOACTBEHHOM CaHUTapUK, NMPOMBbILLITEHHOW, 3KONTOMMYECKOW, NOXapHOW 1
XMMUYeCKon 6e30nacHOCTM B OTAENEHMM OCHOBHbIX Onepauuin rmgpomeTaniyprmiyeckoro npon3BoacTea.

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHOIOMUI N CpeacTBa A4S aHann3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEeXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro Nnpon3BoACTBa TSXKENbIX LBETHLIX METarsloB;

- BblAEPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOSIbHO-M3MEPUTENBHbBIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomeTan-nypriyeckoro NnponM3BoacTea
TSDKENbIX LBETHBIX METanNNoB, BMSIOLWME Ha Ka4eCTBO NonydyaemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTarniypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKENbIX LBETHLIX METAIIIOB,
NPOMpPacTBOPOB, MPOMbIBHbIX U CTOYHLIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapamMeTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTanypruieckoro
Nnpon3BoOACTBa;

- BbISABIIATb HApYLUEHUS MpaBuIil 3KCnyaTaumMm U TEXHUYECKOro 0bCnyxmBaHusa obopyaoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSHKENbIX LBETHBIX MeTasoB

MK-1.6: Cnocob6eH opraHM3oBaThb paboTbl pabOTHUKOB OTOENIeHU OCHOB-HbIX ofepauun npouecca
rMapomMeTanslypruyeckoro Nnpon3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

NIMK-1.6.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE U TEXHOIOMMYECKNE UHCTPYKLMUN, TEXHOINOTMYECKUE KapTbl, PErMIaMeHTHI,
perynupyoLLme nopsgok 1 npasuna BegeHus NpoLeccoB B OTAENEHNW MMAPO-MeTarnnyprmiyeckoro npon3BoacTea;

- (hm3anKo-xummn4eckune nNpouecchl, MCNOMNb3yemMble B IMOPOMETaNypruyeckom Npon3BoaCcTBE TAXKENbIX LBETHbIX
MeTannos;

- UIHCTPYKLUK No obecrneveHno COXpaHHOCTM AparoueHHbIX MeTarnsioB 1 NPOAYKTOB, COAEPXaLLUMX AparoLeHHbIe
MeTann.l;

- OCHOBbI 9KOHOMUKMW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasneHus B rMAPOMeTansyprmieckoMm Npon3BOACTBE;
- OCHOBbl MEHEXXKMEHTA 1 KOPNOPATUBHOWN 3TUKKU, MPUHLMMNbI MOBLILLEHUS KayecTBa TPYAO0BOM XXMU3HN KONEKTUBa

NIMK-1.6.2: Ymeer:

- onpeaenaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHbLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTtax oTAeneHus rmapomMeTanyprmiyeckoro NpomM3BoacCcTBa;

- OLEHMBATb PUCKN 1 onpenenaTb Mepbl No obecneyeHnto 6e30NacHOCTU TEXHONOMMYECKMX MPOLLECCOB B OTAENEHNN
rmapomeTannyprmieckoro npom3BoacTea

WIMK-1.6.3:

BnapeeT HaBbikamu:

- KOHTPOIS BbINOMHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobnogeHns paboTHUKaMU TEXHOMOMMYECKUX MHCTPYKLNIA 1
pernamMmeHToB;

- KOPPEKTMPOBKN AENCTBUIA PAabOTHUKOB NMPY OTKMNOHEHUSX U COOSIX B BEAEHUN OCHOBHbIX OnepaLuin npolecca
NpPon3BOACTBA TSXKENbIX LIBETHLIX METAINOB,

- KOHTpOnsi cobntoaeHust paboTHUkamu TpeboBaHWIN OXpaHbl Tpyaa, NOXKapHOK, NPOMbILLNEHHOM, XMMUYECKOW 1
aKornornyeckon 6e3onacHocTu

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KOUTUYECKUN aHanNn3 U CUHTEe3 UH(opMauun, NPUMEHATb CUCTEMHbIN
nogxopn AnNs pelleHusi NocTaBfeHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuanpyeT umetoLLyocs MHopMaumIo Ans pelleHns nocTaBneHHbIX 3agay

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

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

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

NYK-2.3: TpoBOANT TEXHMKO — SKOHOMMYECKOE 0OOCHOBaHNE, aHanNM3npyeT agekBaTHOCTb NPUHMMAEMBbIX PELLEHWIA
C y4eTOM AENCTBYIOLMNX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCMOMNHUTENEN ANS peLleHnst 3agayn

YK-4: CnocobeH ocyLuecTBNATbL AeNOBYH KOMMYHUKALUIO B YCTHON U NUCbMEHHOMW hopMax Ha




rocyaapcTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BibpaeT KOMMYHUKaTMBHbIE TEXHONOMMU OBLLEHMS Ha roCy4apCTBEHHOM U MHOCTPAHHOM SA3blKax

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

obpaTHo

NYK-4.2: OcywlecTBnseT AeroBy NepenncKy Ha rocygapCTBEHHOM M MHOCTPaAHHOM Si3blKax

B pesyabTare 0CBOCHHS JUCHMILINHBI (MOAY/I) 00y4aromuiics 10/KeH

3.1 |3nars:

3.1.1 | 1. OcHOBHBIC MOHATHS, ITapaMCTPbl, COOTHOLICHHU U 3aKOHBI, UCITOJIB3YCMBbIC JIs1 OITUCAHUA JICKTPOXUMHUYCCKUX

IIPOECCOB B METAJUTYPTUH BETHBIX MCTAJJIOB.

3.1.2 | 2. CiocoObI BEIABICHHS OOBEKTOB IS YIIyUIICHNS B TEXHUKE W TEXHOJIOTHH.

3.2 | YMeTh:

3.2.1| 1. Beibupatb MeTOBI pacyeTa BeIHMYUHBI 3.11.C., CTAHAAPTHBIX, YCIOBHBIX CTAaHAAPTHBIX, PABHOBECHBIX M OKHCIUTEILHO-

BOCCT@HOBUTEJBHBIX ITOTCHIINANIOB, HCIIONB30BaTh METOIOIOTHIO PACYETa BEINIHH TEKTPOXUMHUUECCKOH,
KOHIICHTPAI[MOHHON 1 (ha30BOH MOIAPU3ANNH, TOKH 0OMeHa 1 KO (PHUITIEHTHI TepeHoca, peebHbIe TOKH Tuhdy3nH,
pacIpezneneHne Toka MeXX Iy KOMIIOHEHTaMH IPU X COBMECTHOM pa3psizie 1100 HOHU3AIMHU, TapaMeTphI 3IeKTPOIN3a.

3.2.2 (2. BeIBIATE OOBEKTHI JUIS YIIyUIICHHUS B TEXHUKE M TEXHOJIOTHH.

3.3 | Bnagern:

3.3.1| 1. HaBbIkaMU BBIIOJHATH TEXHOJIOTHYCCKHIE PACYCTHI JICKTPOXUMHUICCKUX ITPOLECCOB C UCITOJIb30BAHUEM

cymectBytoumx IT-rexnonoruid.

3.3.2 | 2. HaBbIKkaMH BBISBICHUS OOBEKTOB IS YIYYIICHHUS B TEXHUKE U TEXHOJIOTHH.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHue pa3/iesioB U TeM /BUJ
3aHATHS 3aHATHS/

Cemectp
/ Kypce

Yacos

Komneren-
U

Jlnutep
aTypa

Pecy
pChI

Hnrte
PAKT.

IIpumeuyanue

Pa3pnen 1. BBenenune




1.1

IIpeamer 3meKTpOMETaLlIypruy LIBETHBIX
METaJlIoB.

Bakneiimue npunosxeHust
nekTpomeramrypruu. cropus
Pa3BUTHS, COBPEMEHHOE COCTOSHHE

QJICKTPOMETAJIITYPIi IBETHBIX METAJIJIOB.

/JTex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

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




1.2

IIpeamer 3meKTpOMETaLlIypruy LIBETHBIX
METaJlIoB.

Bakneiimue npunosxeHust
nekTpomeramrypruu. cropus
Pa3BUTHS, COBPEMEHHOE COCTOSHHE

QJICKTPOMETAJIITYPIi IBETHBIX METAJIJIOB.

/Cp/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

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

Kon
3aHATHS

HaumeHoBaHuUe pa3/ie0B U TeM /BU]
3aHsATHS/

Cemectp
/ Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
DPChI

Hnrte
PAaKT.

IIpumeuyanue

Paznen 2. DekTpoABHKYLHE CUJIBI U
3JIEKTPO/IHbIE MOTEHIHAJIBI




2.1

Bo3HuKHOBEHHE CKayka IOTEHLIMAIOB U
JBOMHOIO 3JIEKTPUUECKOrO CJI0s Ha
TrpaHULle METAIT-JIEeKTpouT. Teopuun
CTPOEHUS ABOMHOTO IEKTPUYECKOTO
CJI0s1. DIEKTPOKAMUIUISIPHBIE SBICHUSI.
XUMHUYECKUE UCTOUYHHUKH IEKTPUIECKON
SHEPTUM WU TaIbBAaHUYECKHUE IIEMEHTHI.
TepMoanHAMHKA TaTbBAHUTIECKOTO
asieMeHTa. BrIBOII ypaBHEHUs
PaBHOBECHOTI'O JIEKTPOIHOTO
norernuana. Kmaccudukanms
ANEKTPOAOB. DIEKTPOABI CPAaBHEHMUS.
CraHJapTHBIH, YCIOBHBIA CTAaHAAPTHBINA U
paBHOBECHBIN TOTEHIIMANBI. Psin
HaNpPsKEHUI
METaJLIOB.

/JTex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

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




2.2

Bo3HuKHOBEHHE CKayka IOTEHLIMAIOB U
JBOMHOIO 3JIEKTPUUECKOrO CJI0s Ha
rpaHuLe METAUI-IEKTPOIUT. Teopuu
CTPOEHUS ABOMHOTO IEKTPUYECKOTO
CJI0s1. DIEKTPOKAMUIUISIPHBIE SBICHUSI.
XUMHUYECKUE UCTOUYHHUKH IEKTPUIECKON
SHEPTUM WU TaIbBAaHUYECKHUE IIEMEHTHI.
TepmoauHamMMKa rajJbBaHUUECKOTO
asieMeHTa. BrIBOII ypaBHEHUs
PaBHOBECHOTI'O JIEKTPOIHOTO
norernuana. Kmaccudukanms
ANEKTPOAOB. DIEKTPOABI CPAaBHEHMUS.
CraHJapTHBIH, YCIOBHBIA CTAaHAAPTHBINA U
paBHOBECHBIN TOTEHIIMANBI. Psin
HaNpPsKEHUI

METaJLIOB.

/J1ab/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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Bo3HuKHOBEHHE CKayka IOTEHLIMAIOB U
JBOMHOIO 3JIEKTPUUECKOrO CJI0s Ha
rpaHuLe METAUI-IEKTPOIUT. Teopuu
CTPOEHUS ABOMHOTO IEKTPUYECKOTO
CJI0s1. DIEKTPOKAMUIUISIPHBIE SBICHUSI.
XUMHUYECKUE UCTOUYHHUKH IEKTPUIECKON
SHEPTUM WU TaIbBAaHUYECKHUE IIEMEHTHI.
TepmoauHamMMKa rajJbBaHUUECKOTO
asieMeHTa. BrIBOII ypaBHEHUs
PaBHOBECHOTI'O JIEKTPOIHOTO
norernuana. Kmaccudukanms
ANEKTPOAOB. DIEKTPOABI CPAaBHEHMUS.
CraHJapTHBIH, YCIOBHBIA CTAaHAAPTHBINA U
paBHOBECHBIN TOTEHIIMANBI. Psin
HaNpPsKEHUI

METaJLIOB.

/Cp/

19

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

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

Kon
3aHATHS

HaumeHoBaHuUe pa3/ie0B U TeM /BU]
3aHsATHS/

Cemectp
/ Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
DPChI

Hnrte
PAaKT.

IIpumeuyanue

Pa3nen 3. KuneTuka 3j1eKTPOAHBIX
MpPoLEeccoB




3.1

Honstpu3arust anekTpogoB. OCHOBHBIE
BUJIbI NONAPU3AHMU. DIEKTPOXUMHUIECKAs
nossipr3anus KoHIleHTpaIiioHHas
nostpu3anust. [onsporpadaecknit
a”anu3. Tok ¥ MOTEHIUAN HOIyBOIHEL.
IepenanpskeHNe XUMUYECKON peaKLIny.
®dazosas nosspuzanys. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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Honstpu3arust anekTpogoB. OCHOBHBIE
BUJIbI NONAPU3AHMU. DIEKTPOXUMHUIECKAs
nossipr3anus KoHIleHTpaIiioHHas
nostpu3anust. [onsporpadaecknit
a”anu3. Tok ¥ MOTEHIUAN HOIyBOIHEL.
IepenanpskeHNe XUMUYECKON peaKLIny.
®dazosas nonspusanys. /J1ad/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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Honstpu3arust anekTpogoB. OCHOBHBIE
BUJIbI NONAPU3AHMU. DIEKTPOXUMHUIECKAs
nossipr3anus KoHIleHTpaIiioHHas
nostpu3anust. [onsporpadaecknit
a”anu3. Tok ¥ MOTEHIUAN HOIyBOIHEL.
IepenanpskeHNe XUMUYECKON peaKLIny.
®dazosas nmossipusanusi. /Cp/

19

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

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

Kon
3aHATHS

HaumeHoBaHuUe pa3/ie0B U TeM /BU]
3aHsATHS/

Cemectp
/ Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
DPChI

Hnrte
PAaKT.

IIpumeuyanue

Paznen 4. dnexkrpoaus




4.1

CymHocTs 27ekTponu3a. Katogasie u
aHOHbIE mpoliecchbl. OCHOBHBIE 3aKOHBI
ANEKTPONIN3a. XaPAKTEPUCTUKH
anekTponu3a. KaTomaHbie mpotecchl.
CoBMecCTHBIN pa3psii HOHOB. AHOJIHBIE
nporecchl. [TepcreKTHBBI pa3BUTHS
AEKTPOMETAIUTYPT UM IIBETHBIX
metaioB. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

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




4.2

CymHocTs 27ekTponu3a. Katogasie u
aHOHbIE mpoliecchbl. OCHOBHBIE 3aKOHBI
ANEKTPONIN3a. XaPAKTEPUCTUKH
anekTponu3a. KaTomaHbie mpotecchl.
CoBMecCTHBIN pa3psii HOHOB. AHOJIHBIE
nporecchl. [TepcreKTHBBI pa3BUTHS
AEKTPOMETAIUTYPT UM IIBETHBIX
meTtaioB. /J1ab/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

J1.1
1.2
JI1.3]1
2.1
2.2
2.3
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CymraocTs anexrponusa. Karogusie n 3 19
aHOJHBIE Ipouecchl. OCHOBHBIC 3aKOHBI
ANEKTPONIN3a. XaPAKTEPUCTUKH
anexTpoin3a. KaToaHele mporeccsl.
CoBMecCTHBIN pa3psii HOHOB. AHOJIHBIE
nporecchl. [lepcrekTHBEl pa3BUTHS
AEKTPOMETAIUTYPT UM IIBETHBIX
metainioB. /Cp/

HOIIK-7.1 | JI1.1
HOIIK-7.2 | JI1.2
NOIIK-7.3 | JI1.3J1
HOIIK-6.1 2.1
HOIIK-6.2 | JI2.2
HOIIK-6.3 | JI2.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3
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

4.1 O0pa3oBaTebHbIE TEXHOJIOTHHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMI1eKT OLICHOYHBIX CPEICTB

KommuiexT oLeHOYHBIX CPEACTB 0 AUCLUILIMHE, COCTOSAMIMN U3 MaTEPUANIOB Ul TEKYLEr0 KOHTPOIIS U IIPOBEACHHUS
IPOMEXYTOUHOH aTTecTaluy 00y4aroIuXCsl, BKII0Yas MOPSA0K IPOBEICHUS IPOMEXKYTOUHOH aTTecTallul, CUCTEMY OLIEHUBaHUS
pEe3yNbTaTOB MPOMEKYTOYHOM aTTECTAllMM M KPUTEPUH BBICTABIEHHs OLeHOK npezcTasieH B KOC aucuuIuiuHeL.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHME JUCIUMITJIMHBI (MOZXY JISA)

6.1. Pexomenyemasi iuTepaTypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX On.aapec
JI1.1 | Mup3soes P. A., AHOIHBIE TPOIIECCHI ANEKTPOXUMHUECKON 1 Cankr-IlerepOypr: http://e.lanbook.com/b
Haseimos A. JI. XUMHYECKOH 00paObOTKH METAIIIIOB Jlans, 2016 ooks/element.php?
pll_id=76036



http://e.lanbook.com/books/element.php?pl1_id=76036

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI1.2 [XomsxoB B. T, TexHOIOTUs HMEKTPOXUMHUECKUX MPOU3BOJICTB Mocxksa, Jleannrpaa: | https:/biblioclub.ru/in
Marmoserr B. I1., T'ocynapcTBenHoe dex.php?
Ky3zpmun JI. JI. Hay4YHO-TeXHHYecKoe |page=book&id=21268
U3JaTeIbCTBO 6
XUMHUECKON
nutepatypsl, 1949
JI1.3 | Bapenmos B. K., DNEKTPOXUMHUYECKUE CUCTEMBI U TIPOIIECCHI: HoBocubupck: https://biblioclub.ru/in
Poroxaukos H. A., yaeOHOe ocobue HoBocubupcknii dex.php?
VYBapos H. . roCcyIapCTBEHHBII page=book&id=22877
TEXHUYECKHUH 6
yHHUBepcureT, 2011
6.1.2. JlonosiHuTE/IbHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3znarenscTBO, rof On.agpec
JI2.1 |Bapennos B. K., XUMUSL: NMEKTPOXUMUIECKUE TIPOLIECCHI 1 HoBocubupck: https://biblioclub.ru/in
Cunuypuna P. E., CHCTEMBI: yueOHO-MeToaudecKoe ocodne HoBocubupckuii dex.php?
Typao E. M. roCy1apCTBEHHBII page=book&id=25863
TEXHUYECKHH 0
yHuBepcurer, 2013
JI2.2 |JleBun A. U. TeopeTHyeckre OCHOBBI EKTPOXHUMUU: Mocksa: https://biblioclub.ru/in
yuaeOHOe mocobue I'ocynapcTBeHHOE dex.php?
Hay4HO-TeXHH4YecKoe |page=book&id=22087
HU3/1aTEJILCTBO 5
JIUTEPATYPBI IO
YEpHOI U IBETHOU
MeTautypruy, 1963
JI2.3 |Kabanos b. H. DNEKTPOXUMHS METAJUIOB U aICOPOLIHS: Mocksa: Hayka, 1966 | https://biblioclub.ru/in
MoHorpadus dex.php?
page=book&id=47667
1
6.3.1 IlepevyeHnb MpOrpaMMHOro odecrevdeHust
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 Ilepeyenb HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | KoncynpTanT-1ioc
6.3.2.2 | EnuHOe OKHO A0CTYyIa K MH()OPMAIIMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUILINHBI (MOIY JIS)
Ayn. Ne Hasnauenne OcHalleHue
YuebHas ayIUTOpHUs TS
MPOBEACHHS 3aHATHI
VYuebuble MecTa (CTONBI U CTYNbs). Pabodee MecTo mpemnogaBaTenst B COCTaBe
JEKIHOHHOTO W CEeMHHAapCKOTO
cToi, cTyn, TymOa. KommproTep mmpenogaBateis C JOCTYIIOM B HHTEPHET,
THMA, KypCOBOTO TPOSKTUPOBAHUS . . .
225 HMHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKEepPHOH JTOCKOH.
(BBIMIOJIHEHHUsSI  KypCOBBIX  pabor), .
MoTOpH30BaHHEIA SKpaH C MOTOJOYHBIM IpoekTopoM. IloTonodHas kamepa.
TPYIIOBBIX W  HMHAWBUIYaITbEHBIX .
o HokymenT-kamepa. HacTonpHbIH MUKPOGOH. 3ByKOBast CHCTEMA.
KOHCYJIBTaIUH, TEKyIIEero
KOHTPOJISL M IPOMEIKY TOYHOM



https://biblioclub.ru/index.php?page=book&id=212686
https://biblioclub.ru/index.php?page=book&id=228776
https://biblioclub.ru/index.php?page=book&id=258630
https://biblioclub.ru/index.php?page=book&id=220875
https://biblioclub.ru/index.php?page=book&id=476677

JlabopaTopust rTUIPOMETAILTY PrUH

- TIpoBeACHWE  JTADOPATOPHBIX
pabor mo  XuUMHH,  XHUMHH
METaJJIOB, Ul BCEX HAMpPaBJICHHIA
nogroroBku B TY  VYIMK B

J1406 coorBerctBun ¢ PI'OC BO. A 2

cTekna Oopcuimkar. 3 KyO.nMm, OaHs nabopaTopHas, YCTPOWCTBO CYIIKH
TaK¥Ke o POGUIEHBIM N o

71a00paTOPHON TOCYIIBI, MYJIBTHUMETP, aclUpaTop CHIBGOHHEIA, mpudop ph-
JUCLUIIMHAM ~ Y4e0HOro  IIaHa

MeTp, Kommpeccop, mnpubop ph-merp, HOHOMep, NpuUOOpP IIEKTPONH3a
TIOJTOTOBKH 0akaaBpoB u .

pacTBOPOB cojeH, INTAaTUBBI Al MPOOHMPOK, KAIOPHUMETpP C HarpeBaTeneM,
MarucTpoB Kagenpsl

TEPMOMETPBHI, IUTUTKA J1a0OpaTOpHAasi, PETyISATOP HANpPsDKEHUs, ONOK IHTaHUS,
Merannyprus.

MeJIbHHLA 3ePHOBasl J1abopaTopHasl.

8. METOJAUYECKHE YKA3AHUSA VIS OBYYAIOIIUXCSA 11O OCBOEHUIO JTUCIUITJIMHBI (MOZY JIST)

Meroamueckue yka3zaHus I 00yJaroIIXCsl IO OCBOCHHIO TUCTIUTUTHHEI

1. NU3yuyenue paboueld mporpaMMbl AUCIHUILIHHEI.

2. ITocemieHne 1 KOHCIEKTUPOBAHHUE JIEKIHH.

3. O6s3arenbHast HOATOTOBKA K MTPAKTHUSCKUM 3aHATHSM.

4. N3y4eHne OCHOBHOH U JAOIOJHUTEIIbHOU JINTEPATYPbl, UHTEPHET-UCTOYHUKOB.
5. BrIloHeHHE BceX BUIOB CAMOCTOSITENILHON pabOThI.

D¢ dexTrBHOE OCBOCHUE AUCIMIDIMHBI TPEANOIaraeT PErysipHOe MOCCIICHUE BCEX BUIOB ayANTOPHBIX 3aHSITHM, BBIIOIHCHHE
IUIAHA CAMOCTOSTENBLHOM pabOThI B MOJHOM 00bEME U MPOXOKIACHHUE ATTECTAIIMK B COOTBETCTBUH C KAIICHIAPHBIM YI€OHBIM
rpaduKoM.

CTyaeHTY peKOMEHYeTCS O3HAaKOMHUTBCS CO CHICKOM OCHOBHOH M IOTIOTHUTENBHON INTEpaTypsl. JlocTym K HHGOPMAITHOHHBIM
pecypcaM OUOIMOTEKH U HH(POPMAIIMOHHO-CIIPABOYHBIM cHCcTeMaM ceTH "VHTepHeT" OpraHiu30BaH B YUTAIBHOM 3ajie OUOIHOTEKH
co craroHapHbIX [19BM, iu6o ¢ muaroro [I9BM (HoyTOyKa, TUIAHIIETHOTO KOMITBIOTEpa MK HHOTO MOOHMIIBHOTO YCTPOMCTBA)
MOCPEACTBOM OECIIPOBOIHOTO JOCTYIA MPH aKTUBALMH WHAUBUAYAIHHON YIETHOH 3amucH.

3a,Z[aHI/IH 1 METOANYCCKHUEC YKa3aHWs K BBIIIOJJHCHHUIO HaGOpaTOpHHX pa60T COCTaBJICHBI B COOTBETCTBUU C pa60qeﬁ nporpaMMoﬁ
JAUCHHUIIIIMHBI TCOPUA JICKTPOXUMHUYCCKUX MPOUCCCOB U MPCACTABIICHBI B YMK JUCIUIIIINHBI.

JlabopaTopHBII MPAaKTUKYM HAMpaBIeH Ha YIIyOJIeHHOE H3yYeHUE TEOPETHUECKOTro MaTepuaa U Ha IpUOOpeTeHNe yMEeHNH,
HaBBIKOB M ONBITa NIPOBEACHHS SKCIIEPIMEHTA, aHAIIM3a U 00paOOTKH €0 Pe3yIbTaTOB.

C LeJibIo OLICHKH YPOBHS OCBOCHHS MaTepHaia 1o Kax/J10i J1abopaTopHOil paboTe COCTABIAETCS OTYET, Ha OCHOBAaHUM KOTOPOTO
MPOBOANTCS 3alINTa JIaOOPAaTOPHOH paboTHI.

Meroamueckre peKOMEHAAINH K OPTaHU3aIUH U BEIITOTHEHHIO CAMOCTOSTENIFHOM paboTHI COCTaBICHBI B COOTBETCTBHU C paboueit
IpOrpaMMOH AUCHUILTHHBI TEOPUS AMEKTPOXUMHUECKHUX MPOLIECCOB U npescTaBieHsl B Y MK nuciuninss.

CamocTosiTenpHas pa60Ta CTYACHTOB BKIIIOYACT OCBOCHUEC TCOPETUUCCKOI0O MaTe€praia v MMOAroOTOBKY K 3a4CTYy.

Mertoandeckue PEKOMCHOAIUH 110 OpraHru3anun O6pa30BaT€J'IBHOFO mnmpouecca st O6y‘{eHI/IH HWHBAJIMAOB U JIUIL] C OTPaHNYCHHBIMHA
BO3MOXHOCTAMM 310POBbA

IIpu HEOOXOIUMOCTH MPOrpaMMa AUCHUILTUHBI MOXKET OBITh aIalTHPOBaHA JUISl MHKITIO3UBHOTO 00yUeHHsI MHBATUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3[IOPOBbS C YIETOM OCOOCHHOCTEH UX MCUXO(PHU3UUSCKOTO PA3BUTHS, HHANBUAYATLHBIX
BO3MOXHOCTEH U HEOOXOUMBIX CIICIIHATBHBIX YCIOBUI UX 00yUeHMUS.

HpI/I HaJIMYWU B I'pynne CTYACHTOB C OrpaHUY€HHBIMH BO3MOXKXHOCTAMU 3J0POBbs BO3MOKHO UCIIOJIB30BAaTh alallTUBHBIC
TCXHOJIOTHH.

1 CTYZIEHTOB € OIpaHUUYEHHBIM CIYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX NUAAKTHYCCKIX MAaTEPHATOB (KaPTOUKH, PUCYHKH, TUCbMEHHOE OTIMCAaHUE, CXEMBI U T.I1.) KaK
MTOMOMIb JIJIs1 TOHUMAaHUS U PEIICHUS IOCTABICHHON 3a/1auH;

- CTOJIb30BAHUE BUJIEOMATEPHUATIOB, KOTOPBIE JAIOT BO3MOKHOCTD IOHATh TEMY 3aHATHUSA U OCYIIECTBUTh KOMMYHHUKAaTHUBHbBIE
JICHCTBMUS,

- BBITIOJIHEHUE TMPOCKTHBIX 33aHUN M0 U3y4aeMbIM TEMaM.

711 cTyZIeHTOB C OrpaHUYEeHHBIM 3pDEHUEM:

- UCTIOJTb30BaHUe (HHIBMOB C BO3MOMKHOCTHIO BOCIIPHSITHSI Ha CIIyX JIaBaeMO B HUX HH(GOPMALMH TSI IOCIEIYIOLIETO ee
00CyXKIeHus;

- HCTIONIB30BaHME ayIHOMATEPHAIIOB 110 N3y4aeMbIM TeMaM, UMEIoIUMcs Ha Kadepe;

Hacocsl BakyyMHBIE, TEPMOCTAaThl, MIKa() CYIIMIbHBIH, Ja0OpaTOpPHBIC BECHI
SNIEKTPOHHBIE M MEXaHWYECKHE, CTOJ JUIS JTaOOpaTOpHBIX BECOB, aHAIN3ATOP
I(PaKIINOHHBIH, mKagel 1abopaTOpHEIE, MeJbHULA GucepHast
nabopaTopHas, MeIIaJKH J1IabopaTopHbIE, CTOJIBI -MOMKH J1abOpaToOpHBIE,
HACOCHl  TEPUCTAIBTHYECKHE, OKCTPAKTOpP, YCTAaHOBKA  3JIEKTPOJHM3HAS
nabopaTopHas, IIelikep  J1abOpaTOpHBIN, MeEJbHHAIA  AHATUTHYECKAs,
aHaNIM3aTOp BJArW, peakTop M3 crekiaa Oopcunukar.l kyO.AM, peakTtop u3

XOJIOMMIBHUK JTa00paTOpHBI, apeoMeTphl, HaOOp CHT, aKBaJUCTIILIATOP,




- HHIUBHIyallbHOE OOIEHKE C TPenofaBaTesieM 0 H3y4aeMOMy MaTepHay;
- TBOPYECKHUE 3aJIaHUs 110 N3y4aeMbIM TEMaM HJIM 10 JINYHOMY JKEJIaHHUIO C y4ETOM HHTEPECOB 00y4aeMoro.
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