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1. KOMIETEHI[UY OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIETATE OCBOEHMSI JUCIHUATIINHBI
(MOZY.JIS)

MK-2: Cnoco6eH onpeaensiTb OpraHM3auuoOHHbIe U TEXHUYECKME MepbI MO BbIMOMHEHWIO MPON3BOACTBEHHbIX
3ajaHUI B OTAENIeHUsAX OCHOBHbIX Ofepauui npouecca rmapoMeTanypruieckoro NnpoMsBo4CcTBa TshKeNbIX
LBETHbIX MeTanmnoB

WIMK-2.1: 3HaeT: - pacnonoxeHue, yCTPOMUCTBO, HasHauYeHne, NPUHLMN OEACTBUS], TEXHUYECKNE XapaKTEPUCTUKN,
npaswna obCny>XMBaHUS 1 AKCNyaTaumMm ruapomMeTaniypruyeckoro obopyaoBaHus (B TOM Yncne Cocyaos,
paboTaloLwmx No gaBreHneM) U TEXHONOMMYECKOW apMaTypbl (3anOpHON 1 perynupytoLen apmaTtypbl, CUCTEMbI
TpybonpoBoA0B, HACOCHOIO XO3ANCTBA, A03UPOBOYHbLIX U NOAALLMX YCTPOUCTB U MEXAHU3MOB), MPUMEHSIEMbIX
KOHTPONbHO-N3MEPUTENBHBLIX NPUBOPOB, CPEACTB aBTOMATMKN U CUTHANU3auumn B OTAENEHMM OCHOBHbIX onepauui
rmapomMeTannyprmyeckoro NpoM3BoACTBa; - NPOU3BOLACTBEHHO-TEXHMYECKME, TEXHONOMMYECKNE MHCTPYKLMM NO
BeLEeHNI0 onepauui rmapoMeTansiypruyeckoro npon3BoACTBa TSXKENbIX LIBETHLIX METANMOoB; - CNOCOObLI BbIABNEHNS U
pernameHT OEeACTBUI NO YCTPAHEHWNIO BbISIBNIEHHBLIX HEMCNPABHOCTEN M OTKITOHEHWI B pexXunmax padoThl
0bopynoBaHUS B OTAEMNEHUN OCHOBHbIX ONepaumii rmapoMeTaniypruieckoro Nnpou3BoOACTBa; - TEOPUIO Y TEXHONOTUIO
rMapOMETannypruyeckoro NPoM3BOACTBA TSXKENbIX LUBETHLIX METANOB; - UHCTPYKLMM NO 06eCcneyeHnto COXpaHHOCTH
OparoLeHHbIX METansoB 1 NPOAYKTOB, COAEPXKaLLUX AparoLeHHbIe MeTansbl; - TpeboBaHMs OxXpaHbl Tpyaa,
NPOU3BOACTBEHHOW CaHUTapuUK, MPOMBbILLSIEHHON, SKOMOMMYECKON, MOXapHOM M XMMUYECKON 6e30MacHOCT B
OTAENEHNN OCHOBHBIX OMepaLmin rmapoMeTanypruyeckoro NnpoM3BoACTBa.

UIMK-2.2: YmeeT: - ncnonb3oBatb MHGOOPMaLMOHHbIE TEXHOSOMMK 1 CPeacTBa 4SS aHanM3a u NpoBedeHnsa pacyeToB
napamMeTpoB, PEXXMMOB U MOKa3aTernen npolecca rmapoMeTanilypruyeckoro NnpomM3BoACTBa TSHKENbIX LBETHbIX
METarJioB; - BblAEPXXNBATb TEXHONTOTMYECKNE PEXUMbI HA 3a4aHHOM YPOBHE MO NOKa3aHUSIM KOHTPOSbHO-
N3MepUTENbHbBIX MPMOOPOB U OAHHBLIM aHANMN30B; - KOPPEKTUPOBATL KItoYeBble MapaMeTpbl TEXHONMOTMYECKNX
NPOLIECCOB rMAPOMETAI-ITyPruyeckoro Npon3BoaCcTBa TSHKENbIX LIBETHLIX METASIIOB, BIIMSAIOLLME HA KAYECTBO
nony4aemMon NpoAyKLMM; - yNpaenaTb NpoLeccaMmm rmgpomMetansypruieckon nepepaboTkm pya v KOHLEHTPAToB
TSDKENbIX LBETHBIX METAs0B, MPOMPAaCTBOPOB, MPOMbIBHbIX U CTOUHbIX BOA; - KOHTPONUPOBATb NPaBUSIbHOCTb
HACTPOVKN NapamMeTPOB TEXHONOMMYECKNX arperaTtoB rmapomMeTanilyprnyeckoro npoM3BoacCTBa; - BbISBMATb
HapyLLUeHNa NpaBun 3KCNyaTaLmm n TEXHNYECKOro obcnyxmsaHnsa o06opyaoBaHus rmapomMeTaniypriuyeckoro
NPON3BOACTBA TAXENbIX LIBETHbIX METAIOB

UMNK-2.3: Bnageet HaBblkaMu: - NPOBEPKM TEXHUYECKOr0 COCTOSHMS OCHOBHOIO, BCOMOraTernbHOro 06opyaoBaHns u
TEXHONMOrM4eckon 06BA3KM arperaTtoB rmapoOMeTanypruyeckoro Npon3BOACTBA TAXKENbIX LBETHLIX METArOB; -
pa3paboTky Mep MO YyCTPaHEHUIO NepexoasLLmX 1 NpodunakTnke TUNoBbIX NPUYNH OTKITOHEHUI OT YCTAHOBMEHHbIX
peXxnMoB paboThbl, HENONMAAOK U BHEMAHOBbIX NPOCTOEB 060PYA0BaHUS; - ONpeAeneHns Mep No NpeaynpexaeHuo
Opaka 1 NoBbILLEHWIO Ka4yecTBa nepepaboTky NOCTynarLWmux B rMapoMeTansypruieckoe NponssoacTBO MaTeprarnos;
- MPUHATMSA PeLLeHnin O pexxumax 06paboTkM NOCTYNUBLLMX B NepepaboTKy LUMXTbl, PAaCTBOPOB, Nyrbrbl, IMAPaToB,
CMeKoB, LUriamMoB, 060POTHbLIX PacTBOPOB, MPOMbIBHbIX M CTOYHbLIX BOA, NPOAYKTOB BbilLenaynsaHns 1
Knaccuukauum; - opraHM3aumMm TeEXHUYECKM NpaBUbHOM 3KCMyaTaLuum OCHOBHOIO U BCMOMOTraTeNnbHOro
0bopyaoBaHMs, TEXHONOrMYECKON OBBA3KN N KOHTPOSbHO-U3MEPUTENbHBIX YCTPOWCTB B OTAENEHUN OCHOBHbIX
onepauui rmapoMeTaniyprnyeckoro Npon3BOACTBA; - BEAEHUS YYETHOW U TEXHONOrMYeCKon AOKYMEHTaUun Ha
BYMaXHbIX 1 (MNN) SNEKTPOHHBIX HOCUTENAX B OTAEMNEHWUN TMAPOMETaNNYypPruyeckoro NpoM3BoaCTBa

B pesyiabTaTre 0CBOCHHS JUCHMILUINHBI (MOAYJ/I) 00y4arolIuiics 10/ KeH

1.1 |3narnb:

1.1.1| 1. Teopernueckue MOI0KEHUSI METAIUTYPIHIECKHX IPOIIECCOB, UCTIONB3YEMbIX ISl KOMIUIEKCHOM 1epepaboTKH MEIHBIX
Py U KOHILIEHTPATOB.

1.1.2(2. 3aKOHOM€pHOCTI/I MMUPO- U TUAPOMECTAILTYPIHICCKUX MMPOLCCCOB, MPEANIOCHIIKHU, HCITOJIB3YCMBIC IIPHU CO3JaHUN
6C3OTXO,HHLIX TCXHOJIOTUYCCKHUX CXCM.

1.1.3 | 3. Merononoruyeckrne OCHOBBI TPOIECCHOTO MOIX0/a.

1.1.4 (4. OcHOBHEIEC TEXHHKO-3KOHOMHYCCKHUE ITOKA3aTCITH IpoHeCCOB MOJYYCHUS MEAU U COIYTCTBYIOIINX DJICMCHTOB.

1.1.5[5. YcTpoHCTBO M PHHIIMI ISHCTBHS alapaToB, HAPABICHUS HX Pa3BUTHS M COBEPIICHCTBOBAHMS.

1.2 | YmeTh:

1.2.1 | 1. BerbupaTs IponucH XUMHIECKUX PEaKIUil METaITyprHIeCKUX IPOIECCOB I X (PU3MKO-XUMHUIECKOTO aHAIN3A.

1.2.2 | 2. ®opmynupoBaTh peKOMEHIAIMH 110 HHTEHCH(HKAIINY TIpoIiecca U YITyYIIeHHs KadecTBa PO yKIIHUH.

1.2.3 | 3. ®opmynupoBaTh 334241 MPOLECCHOTO MOAX0/1a TOIYUYESHHSI METU M COMYTCTBYIOIINX 3JIEMEHTOB.

1.2.4 | 4. Beioupath HEOOXOIUMBIN MaTEeMaTHICCKHUI amapart JJIsl HCCIICAOBaHMS MPOIIECCOB MOTYICHUS MU U
COITYTCTBYIOIIUX JJIEMEHTOB.

1.2.5|5. Ucmonap30BaTh METOIOIOTHIO TEXHOJIOTHICCKUX pacye€ToB 1A BBI60pa OCHOBHOTO 060pyz[03aH1/1$1.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOAYJISA)

Kon HaumeHoBaHMe pa3/iesioB M TeM /BU/I 3aHATHsI/ Cemectp | Yacos | Ilp.moar. Ipumeyanue
3aHATHS / Kypc 94acoB

Paznen 1. l'uapomMerannyprus meau 0




1.1

XapaKTepuCTUKa THUIIOBOU TMAPOMETAIULYPrHYECKON
CXeMBI. . ABTOKJIaBHOE BBIIIENAYUBAHUE METHOTO CBIPbS.
PacTBOopeHne mpy MOBBIMICHHBIX TEMIEPAaTypax u
JIABICHUSX CyIb(QHUIHBIX METHBIX, MEIHO-ITHHKOBBIX,
MOIUMETAIIMYECKUX Pyl U KOHIIeHTpaToB. [lapameTps! u
PEXKHMMBI BbIILENAUYNBaHHs. XapaKTEpPUCTUKA TPOTYKTOB,
pacripeieneHue IBETHBIX METaJUIOB, JKelle3a, CephI.
Crioco0b! N3BIEYEHHS IIEMEHTHON CEePhI U CXEMBI
HCIIONIb30BaHMUs IIEHHBIX COCTABIISIONINX HEPACTBOPUMBIX
0CTaTKOB (0J7aropoTHBIC METAIIIBI, COSTHHEHHS JKee3a)
OcoOeHHOCTH aBTOKJIAaBHOI OYMCTKH PacTBOPOB.
IloBeaeHne MeTaNIOB-IpUMECEH U KOMIIOHEHTOB ITyCTOM
MOPObI IPY aBTOKJIaBHOM BBIIIETa4YMBaHUU
CyNb(HUIHOTO CHIPhA. Y CIIOBHS W ITapaMeTPHI UX
BBIJICTICHUS U3 OCHOBHOTO pacTBopa. OcaxxaeHne
METAaJJIOB U UX COEMHEHUI IIPU MOBBIIIEHHBIX
JaBJICHUX. XapaKTepUCTHKa BOCCTAaHOBHUTEICH
(ocamuTeneit): BOMOPO, TMOKCHUJT CEPhI, MOHOOKCH]T
yriepoja, CepoBOA0POI, TIIF0K03a, (POpMaTbaeTH],
ruapasuH 1 ap. O01acTH U FPaHUIBI UX UCTIOIb30BaHUSI.
Ocaxieane BOJOPOIOM, THOKCHIIOM CepHI,
cepoBoopoaoM. OCOOEHHOCTH MPOIECCOB, POIIb
TeXHOJOrn4eckux napametposn, [IAB. Texauko-
SKOHOMHYECKHE ITOKa3aTeNu mporueccoB. CBolcTBa
BBIJICTICHHBIX TIOPOIIKOB ¥ XUMHYIECKUX COCTIMHEHHI.
O6paboTka myabnbsl nopoika. KoHcTpykTuBHOE
o(hopMIICHHE BEPTUKAIBHBIX, TOPH30HTAIBHBIX
ABTOKJIABOB, ABTOKJIABOB KOJIOHHOTO THIIA C
MIePEeMEIINBAONINMH YCTPOUCTBAMH U O€3 HUX.
@DyTepoBKa annapaToB, UCTIOIb3YEMbIX B METAILITYPIUU
TSDKENBIX [BETHBIX MeTaI0B. CXeMBI aBTOKIIaBHON
nepepaboTKN PyJHOTO CHIPBSI MEH U €€ CITyTHHKOB.
TexHOIOTrHUECKUE CXEMbI aBTOKJIABHOH mepepaboTKu
CYJNB(OUAHBIX MEITHBIX, MEAHO-IIMHKOBBIX
MTOJMMETANTMYECKIX KOHIIGHTPaToB. 1IX TeXHUKO-
9KOHOMHYECKAs OI[EHKA, IePCIIEKTUBHI IPOMBIIIICHHON
peanuzanun. CopOLHs U SKCTPAKIMS B METAJLUTYPrUH
Menu. TexHomorngeckre rpaHuIlsl HCIOIb30BaHHS
COPOIMH M 3KCTPAKINH JUIS BBIACICHHUS IPIMECeH HITH
KOHLIEHTPUPOBAHUS METAJIOB. TeXHUKO-YKOHOMUYECKHE
TIOKa3aTeNy copOLyHu 1 SKCTpakuuu. [lepcrekTHBEI
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX TEXHOJOTHI1 B
Metaryprur Mean. CopOnMOHHOE BBIIETaYNBaHNUE,
HOHOOOMEHHBIE MEMOPaHBI, BOTOKHHUCTHIE
HOHOOOMEHHHKH. HOBBIE COPOEHTHI M 3KCTPAreHTEI,
anmapaTsl ¥ TEXHOJIOTHH JUIS BBIICIICHNS METaJUIOB M3
myne. /JIex/




1.2

XapaKTepuCTUKa THUIIOBOU TMAPOMETAIULYPrHYECKON
CXeMBI. . ABTOKJIaBHOE BBIIIENAYUBAHUE METHOTO CBIPbS.
PacTBOopeHne mpy MOBBIMICHHBIX TEMIEPAaTypax u
JIABICHUSX CyIb(QHUIHBIX METHBIX, MEIHO-ITHHKOBBIX,
MOIUMETAIIMYECKUX Pyl U KOHIIeHTpaToB. [lapameTps! u
PEXKHMMBI BbIILENAUYNBaHHs. XapaKTEpPUCTUKA TPOTYKTOB,
pacripeieneHue IBETHBIX METaJUIOB, JKelle3a, CephI.
Crioco0b! N3BIEYEHHS IIEMEHTHON CEePhI U CXEMBI
HCIIONIb30BaHMUs IIEHHBIX COCTABIISIONINX HEPACTBOPUMBIX
0CTaTKOB (0J7aropoTHBIC METAIIIBI, COSTHHEHHS JKee3a)
OcoOeHHOCTH aBTOKJIAaBHOI OYMCTKH PacTBOPOB.
IloBeaeHne MeTaNIOB-IpUMECEH U KOMIIOHEHTOB ITyCTOM
MOPObI IPY aBTOKJIaBHOM BBIIIETa4YMBaHUU
CyNb(HUIHOTO CHIPhA. Y CIIOBHS W ITapaMeTPHI UX
BBIJICTICHUS U3 OCHOBHOTO pacTBopa. OcaxxaeHne
METAaJJIOB U UX COEMHEHUI IIPU MOBBIIIEHHBIX
JaBJICHUX. XapaKTepUCTHKa BOCCTAaHOBHUTEICH
(ocamuTeneit): BOMOPO, TMOKCHUJT CEPhI, MOHOOKCH]T
yriepoja, CepoBOA0POI, TIIF0K03a, (POpMaTbaeTH],
ruapasuH 1 ap. O01acTH U FPaHUIBI UX UCTIOIb30BaHUSI.
Ocaxieane BOJOPOIOM, THOKCHIIOM CepHI,
cepoBoopoaoM. OCOOEHHOCTH MPOIECCOB, POIIb
TeXHOJOrn4eckux napametposn, [IAB. Texauko-
SKOHOMHYECKHE ITOKa3aTeNu mporueccoB. CBolcTBa
BBIJICTICHHBIX TIOPOIIKOB ¥ XUMHYIECKUX COCTIMHEHHI.
O6paboTka myabnbsl nopoika. KoHcTpykTuBHOE
o(hopMIICHHE BEPTUKAIBHBIX, TOPH30HTAIBHBIX
ABTOKJIABOB, ABTOKJIABOB KOJIOHHOTO THIIA C
MIePEeMEIINBAONINMH YCTPOUCTBAMH U O€3 HUX.
@DyTepoBKa annapaToB, UCTIOIb3YEMbIX B METAILITYPIUU
TSDKENBIX [BETHBIX MeTaI0B. CXeMBI aBTOKIIaBHON
nepepaboTKN PyJHOTO CHIPBSI MEH U €€ CITyTHHKOB.
TexHOIOTrHUECKUE CXEMbI aBTOKJIABHOH mepepaboTKu
CYJNB(OUAHBIX MEITHBIX, MEAHO-IIMHKOBBIX
MTOJMMETANTMYECKIX KOHIIGHTPaToB. 1IX TeXHUKO-
9KOHOMHYECKAs OI[EHKA, IePCIIEKTUBHI IPOMBIIIICHHON
peanuzanun. CopOLHs U SKCTPAKIMS B METAJLUTYPrUH
Menu. TexHomorngeckre rpaHuIlsl HCIOIb30BaHHS
COPOIMH M 3KCTPAKINH JUIS BBIACICHHUS IPIMECeH HITH
KOHLIEHTPUPOBAHUS METAJIOB. TeXHUKO-YKOHOMUYECKHE
TIOKa3aTeNy copOLyHu 1 SKCTpakuuu. [lepcrekTHBEI
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX TEXHOJOTHI1 B
Metaryprur Mean. CopOnMOHHOE BBIIETaYNBaHNUE,
HOHOOOMEHHBIE MEMOPaHBI, BOTOKHHUCTHIE
HOHOOOMEHHHKH. HOBBIE COPOEHTHI M 3KCTPAreHTEI,
anmapaTsl ¥ TEXHOJIOTHH JUIS BBIICIICHNS METaJUIOB M3
myne1. /J1a6/
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1.3

XapaKTepuCTUKa THUIIOBOU TMAPOMETAIULYPrHYECKON
CXeMBI. . ABTOKJIaBHOE BBIIIENAYUBAHUE METHOTO CBIPbS.
PacTBOopeHne mpy MOBBIMICHHBIX TEMIEPAaTypax u
JIABICHUSX CyIb(QHUIHBIX METHBIX, MEIHO-ITHHKOBBIX,
MOIUMETAIIMYECKUX Pyl U KOHIIeHTpaToB. [lapameTps! u
PEXKHMMBI BbIILENAUYNBaHHs. XapaKTEpPUCTUKA TPOTYKTOB,
pacripeieneHue IBETHBIX METaJUIOB, JKelle3a, CephI.
Crioco0b! N3BIEYEHHS IIEMEHTHON CEePhI U CXEMBI
HCIIONIb30BaHMUs IIEHHBIX COCTABIISIONINX HEPACTBOPUMBIX
0CTaTKOB (0J7aropoTHBIC METAIIIBI, COSTHHEHHS JKee3a)
OcoOeHHOCTH aBTOKJIAaBHOI OYMCTKH PacTBOPOB.
IloBeaeHne MeTaNIOB-IpUMECEH U KOMIIOHEHTOB ITyCTOM
MOPObI IPY aBTOKJIaBHOM BBIIIETa4YMBaHUU
CyNb(HUIHOTO CHIPhA. Y CIIOBHS W ITapaMeTPHI UX
BBIJICTICHUS U3 OCHOBHOTO pacTBopa. OcaxxaeHne
METAaJJIOB U UX COEMHEHUI IIPU MOBBIIIEHHBIX
JaBJICHUX. XapaKTepUCTHKa BOCCTAaHOBHUTEICH
(ocamuTeneit): BOMOPO, TMOKCHUJT CEPhI, MOHOOKCH]T
yriepoja, CepoBOA0POI, TIIF0K03a, (POpMaTbaeTH],
ruapasuH 1 ap. O01acTH U FPaHUIBI UX UCTIOIb30BaHUSI.
Ocaxieane BOJOPOIOM, THOKCHIIOM CepHI,
cepoBoopoaoM. OCOOEHHOCTH MPOIECCOB, POIIb
TeXHOJOrn4eckux napametposn, [IAB. Texauko-
SKOHOMHYECKHE ITOKa3aTeNu mporueccoB. CBolcTBa
BBIJICTICHHBIX TIOPOIIKOB ¥ XUMHYIECKUX COCTIMHEHHI.
O6paboTka myabnbsl nopoika. KoHcTpykTuBHOE
o(hopMIICHHE BEPTUKAIBHBIX, TOPH30HTAIBHBIX
ABTOKJIABOB, ABTOKJIABOB KOJIOHHOTO THIIA C
MIePEeMEIINBAONINMH YCTPOUCTBAMH U O€3 HUX.
@DyTepoBKa annapaToB, UCTIOIb3YEMbIX B METAILITYPIUU
TSDKENBIX [BETHBIX MeTaI0B. CXeMBI aBTOKIIaBHON
nepepaboTKN PyJHOTO CHIPBSI MEH U €€ CITyTHHKOB.
TexHOIOTrHUECKUE CXEMbI aBTOKJIABHOH mepepaboTKu
CYJNB(OUAHBIX MEITHBIX, MEAHO-IIMHKOBBIX
MTOJMMETANTMYECKIX KOHIIGHTPaToB. 1IX TeXHUKO-
9KOHOMHYECKAs OI[EHKA, IePCIIEKTUBHI IPOMBIIIICHHON
peanu3aruu. CopOLUs U KCTPaKIMA B METAJTypriU
Menu. TexHomorngeckre rpaHuIlsl HCIOIb30BaHHS
COPOIMH M 3KCTPAKINH JUIS BBIACICHHUS IPIMECeH HITH
KOHLIEHTPUPOBAHUS METAJIOB. TeXHUKO-YKOHOMUYECKHE
TIOKa3aTeNy copOLyHu 1 SKCTpakuuu. [lepcrekTHBEI
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX TEXHOJOTHI1 B
Metaryprur Mean. CopOnMOHHOE BBIIETaYNBaHNUE,
HOHOOOMEHHBIE MEMOPaHBI, BOTOKHHUCTHIE
HOHOOOMEHHHKH. HOBBIE COPOEHTHI M 3KCTPAreHTEI,
anmapaTsl ¥ TEXHOJIOTHH JUIS BBIICIICHNS METaJUIOB M3
mynsi. /Cp/
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Paznen 2. CoBpeMeHHOe COCTOSIHME U NePCHeKTHBbI
TeXHOJI0THH padUHUPOBAHUS YePHOBOH MeIU

2.1

ONeKTPOXIMHUYECKHE IPOIECCH IPH 3IECKTPOIIN3E MEIU U
MOBe/IeHHE NpUMeceit. DNeKTPOIHbIE IPOLECCHL.
IloBenenue npumeceit Ha aHoze u karoze. «IlnaByuune»
nutaMel. OOpa3oBaHKEe MEAEIIIEKTPOINTHOTO ITaMa U
MIPUHIMIHANBHAS cXeMa ero nepepaboTku. IlaccuBarus
a"oga. CTpyKTypa KaTOJHBIX 0caJKoB. JJo6aBKku B
3JEKTPOJINT. BinsiHue Temneparypsl 3JI€KTPONIUTA.
TexHOMOTrMUECKHE IPOLIECCHI U 000PYIOBAHHUE.
XapakTepucTuka o0opynoBaHusl. BakyyMHBIN cheM
KaTozmHOTO ocazaka. [IpuHIMN paboThl aBTOMATHIECKOI
JIMHUH J71s1 COOPKH U paCCTAHOBKH CTapPTEPHBIX KaTOMOB.
Pabota «Crpunn-mamussn. KorcTpykmnus
ANEKTPOIU3HBIX BaHH. CHCTEMBI BKIIOYEHHS DNIEKTPOIOB.
Iepepabotka 3nekTponura. Cxema IpoN3BOACTBA
MeIHOro Kymnopoca. /JIex/




2.2

ONeKTPOXUMHUYECKHE IPOIECCH IPH 3IEKTPOJIN3E MEIU U
MOBe/IeHHE NpUMeceit. DNeKTPOIHbIE IPOLECCHL.
IloBenenue npumeceil Ha aHoze u karoze. «IlnaByuune»
nutaMel. OOpa3oBaHKe MEAEIIIEKTPOINTHOTO IITaMa U
IIPUHIMINANBHAs cXeMa ero nepepaboTku. IlaccuBarus
anona. CTpyKTypa KaTOJHBIX 0caJKoB. JJo6aBKu B
3NEKTPOIUT. BinsiHue Temneparypsl 3JIEKTPONIUTA.
TexHOMOTMUECKHE IPOIECCHI U 000PYIOBAHHUE.
XapakTepucTuka o0opynoBaHusl. BakyyMHBIN cheM
KaToJHOTO ocanka. [TpuHIMI paboTh aBTOMAaTHIECKOMH
JIMHUH J71s1 COOPKH U paCCTAHOBKH CTapPTEPHBIX KaTOMOB.
Pa6ora «Crpunmn-mammael»y. KoHCTpyKuums
ANEKTPOIU3HBIX BaHH. CHCTEMBI BKIIIOYEHHS JIIEKTPOJIOB.
Iepepabotka 3nexkrponura. Cxema IpoN3BOACTBA
MenHOro Kymnopoca. /J1ab/

14

23

ONeKTPOXUMHUUECKHE TIPOIECCH IPH SIEKTPOJIN3E MEIU U
MOBe/IEHHE MpUMecei. DNEeKTPOIHbIE IPOLECCHI.
IloBenenue npumeceil Ha aHoze U karoze. «IlnaByuune»
nutaMel. O6pa3oBaHKe MEAEIIEKTPOIUTHOTO IITaMa U
MIPUHIMINANBHAs cXeMa ero nepepaboTku. IlaccuBarus
anoja. CTpyKTypa KaTOJHBIX 0caKoB. JJo6aBKku B
3NEKTPOINT. BinsiHue Temneparypsl 3JI€KTPONINTA.
TexHOMOrHMUECKKE IPOLECCHI U 000PYIOBAHHUE.
XapakrepucTuka 000pyoBaHusA. BakyyMHBIN CheM
KaToJqHOTO ocanka. [TpuHIMI paboTh aBTOMATHIECKOMH
JIVHUH A71s1 COOPKH U paCCTAHOBKH CTapPTEPHBIX KaTOMIOB.
Pa6ora «Crpunmn-manmuel»y. KoHcTpyKuus
INEKTPOIU3HBIX BaHH. CHCTEMBI BKIIIOYEHHS JIIEKTPOJIOB.
ITepepaboTka amekTponuTa. Cxema mpou3BOICTBA
MeIHoro kynopoca. /Cp/

12

Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUx 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Pa3nes 3. [IpyHUMNBI NOPOLIKOBOI MeTAJLIypruu

3.1

CBolicTBa IOPOIIKOB U CIOCOOB! M3TOTOBJIECHHS U3 HUX
n3aemnit CIiocoOBI OTyYeHNs TOPOIIKOB. MexaHndeckoe
n3MensueHue. Pacieinenne pacmnasa. Tsepaodasnoe
BOCCTaHOBJIEHHME, 31eKTponn3. /Jlex/

32

CBoiicTBa MOPOILKOB U CLIOCOOBI U3TOTOBJIEHUS U3 HUX
n3aemuit CIiocoOBI OTydeHNs TOPOIIKOB. MeXxaHndeckoe
n3MenbpueHue. Pacneiienne pacminasa. TBepaodasHoe
BOCCTaHOBJIeHHE, nekTponu3. /Cp/

Kon
3AHATUSA

HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuanne

Pasnen 4. Oxpana okpyxaromeii cpeabl

4.1

XapakTepHuCTHKA MTbUICBBIX U [a30BbIX BEIOPOCOB Ha
Me/IeTUIaBIIIbHBIX npeanpusaTusax. Kinaccudukanus
IIBUICH, CTIOCOOBI BBIACJICHNUS TBEPBIX YaCTHI] U3
3aMbUICHHOTO ra30BOro nmotoka. KOHCTPYyKIus 1 IpHHIKI
JICWCTBHS TBIICYJIABIMBAIOIINX aMapaToB (KaMepsl,
LIUKJIOHBI, CKpyOOepsl, TKaHEBbIEe PUIIBTPHI,
NEKTPO(GUIIBTPBI, TICHHBIC anmnaparsl). [IpuHIuIb!
BBIOOPA, 3 PEKTUBHOCTH NBLICyIOBUTENICH. BEIOOD
TEXHOJIOTUYECKON CXEMBI IIbLICYJIaBINBAHMS JUIS
Pa3NINYHBIX MTPOLECCOB METAIUTYPIHU MEIH. Y THIN3aLUs
JFOKCHIA Cephl. TeXHOIOrmaeckrne CXeMBbl ImepepadoTKH
CepycoAep KaIiX Ia30B C MOJyIEHHEM CEPHON KHCIOTEHI,
9JIEMEHTapHON CepBl, KUAKOT0 JUOKcH A cepbl. «Cyxue»
1 KOMOMHHMPOBaHHBIE CIIOCOOBI OYUCTKHU ra3oB. CXeMBbl
00e3BpeKMBaHHS Ta30B, COIEPIKAIINX XJI0p, GTop, apcuH,
PTYTb. XapaKTepUCTUKA IbUICYJIaBIUBAOLIECH
anmapatypsl. [TsuieBble kamepsl. L{eHTpoOekHbIE
VIIOBHTENH. DNEKTPOGUIBTPEL. /JIek/




4.2

XapakTepuCTHKA ITBUICBBIX U 'a30BBIX BHIOPOCOB Ha
MeJIeTUIaBIIBHBIX npeanpuaTuax. Knaccudukanus
IIBUIEH, CTIOCOOBI BBIACTCHHS TBEPIBIX YaCTHII U3
3aIBUIEHHOTO Ta30BOT0 TTOTOKA. KOHCTPYKIMNS ¥ MpHHINT
JeHCTBHS MbUICYIIABIMBAIOLINX aIllIapaToB (KaMepsbl,
LUKJIOHBI, CKpyOOepBl, TKaHEeBbIE (DHIIBTPEL,
9IEeKTPOUIIBTPBI, TIEHHBIE annaparsl). [IpuHIHUIIBI
BBIOOPA, 3 PEKTUBHOCTH MbLICyIOBUTENCH. BEIOOD
TEXHOJIOTUYECKON CXEMBI IIbLICY IaBIUBAHMS JUIS
Pa3IMYHBIX TPOIECCOB METAJLTYPTUH M. Y THITN3AIHS
JFOKCHIA Cephl. TeXHOIOrmIeckrne cXeMsbl mepepaboTKu
cepycoJepiKallinX ra3os ¢ MOJTy4YeHHEM CEPHON KHUCIIOTHI,
3JIEMEHTapHON CepBl, XKUIAKOTO JUOKCH A cepbl. «Cyxue»
1 KOMOWHHMPOBAHHBIE CIIOCOOBI OYMCTKH I'a30B. CXeMBI
00€e3BpeKUBAHHS Ta30B, COAEPKAIMNX XI0p, GTop, apcuH,
pTyTh. XapaKTepuCTHKa IblICYIaBINBAIOIIECH
anmapatypsl. [1beBsre kamepsl. LleHTpobexHbIe
yIoBUTEIH. DIeKTpoduIsTpEL. /Cp/

Kona
3aHATHS

HaumeHoBaHue pa3aejioB 1 TeM /Bl/ljl 3aHATUSA/

Cemectp
/ Kype

Yacos

p.noar.
4acoB

IIpumeyanue

Pa3nen 5. [Iyru cHUKeHUSI SHEPronoTpedIeHUs

5.1

CTpyKTypa TEIIoBbIX 6aTaHCOB MUPOMETAILTY PrHYECKUX
MIPOIIECCOB B METAJUTYPTHUH MeTH. XapaKTepHUCTHKA
9HEpro3aTpaT 0 OCHOBHEIM ONEpanusIM
MeTaJUTypriuuecKoro nmpousBoactsa. OcoO0eHHOCTH
BOJISTHOTO ¥ APOHCIIAPUTENBFHOTO OXJIXACHNS Hanboee
TETJIOHATPSDKEHHBIX Y3JI0B TIeueid. Y TUiu3anus Teria
oTxoaamux ra3o. Kotasl-yrunmusaropsl. OCHOBHBIE
HCTOYHHMKH 00pa30BaHUs BTOPHYHBIX YHEPTOPECYPCOB U
ITyTH UX PAIlMOHAIEHOTO UCIIONB30BaHMs. /JIek/

5.2

CTpyKTypa TemIoBbIX OalIaHCOB MUPOMETAILTY PIrHYECKHUX
IIPOLIECCOB B METAJUTYPriy Me/Ii. XapaKTepUCTHKA
9HEPro3arpar o0 OCHOBHBIM OMEPaLHsIM
METaJITypra4eckoro Npou3BoacTBa. OcoOEHHOCTH
BOZSHOTO U IAPOUCIAPUTEIILHOTO OXJIaXIeHHs Hauboee
TEIUIOHAINPSKEHHBIX Y3JI0B MeUei. Y THim3anus Tera
oTxomsaumx razos. Korasl-yrunusatopsl. OCHOBHBIC
HCTOYHUKH 00Pa30BaHMUs BTOPUYHBIX IHEPrOPECYPCOB U
ITyTH UX PaI[HOHAIBHOTO HCTIoNb30BaHus. /Cp/

Kona
3aHATHS

HaumeHoBaHue pa3aejioB 1 TeEM /Bl/ljl 3aHATHSA/

Cemectp
/ Kype

Yacos

p.noar.
94acoB

IIpumeyanue

Pa3nen 6. [IpyHUMIBI TEXHOJIOTHYECKOTO
NMPOEKTHPOBAHUS LIEXOB U Nepe/iesioB

6.1

CymuHocTh 1 TpeOoBaHUS, IPEABABIAEMbIC K TIPOCKTY.
CBsI3b TEXHUYECKHX, OPTaHU3AI[MOHHBIX, COIIUANIBHBIX,
9KOHOMUYECKHUX, IPUPOAOOXPaHHBIX (QyHKIMI
METaJUTypru4eckoro npoussozacTsa. Opranusanus
npoextupoBaHud. [ enepansHble ucionanTenn. CocTas
MIPOEKTHOMN TOKyMEHTAIUH: 001as HOsICHUTEIbHAS
3aMiCKa MPOEKTa, TEXHOJIOTNYECKUE PEIIEHHS,
CTPOMTENbHBIEC PEUICHUS U OpraHU3alMsl CTPOUTEIbCTBA,
OXpaHa OKPY’KaroLIeH CpeJIbl, KUIUITHO-TPAXKTAHCKOE
CTPOMTENBCTBO U CMETHAs JOKyMeHTarws. /JIex/

6.2

CymHoCTb ¥ TpeOOBaHMs, IPEIBABISIEMBIE K TPOCKTY.
CBI3b TEXHUYECKHX, OPTaHN3AIIMOHHBIX, COIINANIBHBIX,
9KOHOMHUECKHX, IPHPOAOOXPAHHBIX (PYHKIUI
METaJUTyprU4ecKoro Npou3BocTBa. Opranuzanns
npoekTupoBaHud. [ eHepansHble ucrionanTen. CocTan
MIPOEKTHOHN TOKyMEHTAIINH: 00IIast HOSCHUTETIbHASL
3aIMCKa IPOEKTA, TEXHOJIOTHYECKHE PELICHHUS,
CTPOUTEIbHBIC PEIICHUS U OPTraHU3aLHs CTPOUTEIBCTBA,
OXpaHa OKPY’KAOIIEH CPebl, JKIIHIIHO-TPaXKIAHCKOE
CTPOUTENBCTBO U CMeTHas fokyMeHTanus. /Cp/

6.3

Koncynpranus no aucuuruinze /Kone/

7

2

0

3.0HIEHKA KAYECTBA PEAJIM3ALINU JUCHUTITMHBI (MOAYJIS)




3.1. Texkyumuii KOHTPO.J1b

@DopMBI ¥ BIBI TEKYIETO KOHTPOJIS MO TUCIUIIINHE, BUJIBI 3aIaHAH, KPUTEPHH UX OIIEHUBAHMHS, paclipeaeIeHIe OaIoB Mo BHIaM
Tekymiero koHTponsa B BPC (npu ucnons3oBaHum) pa3pabaTIBAIOTCS MIPENOAaBaTENeM JUCIHUIINHEL C yUYETOM €€ CIeU(DUKT U
JOBOZSITCS IO CBEJICHUS O0yYalOIUXCs Ha IEPBOM Y4eOHOM 3aHSATHH.

Texymuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISECTCS MTPENoAaBaTeIeM TUCIUININHEI B paMKaX KOHTaKTHOH paboTH U
CaMOCTOSATENIFHOM PaboTHI 00yJarommXCs.

Bo3MoxHBI pa3nudHble (OPMBI TPOBEICHUS TEKYIIEH aTTeCTaluK: YCTHBIA OTBET, IMCHbMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHUPOBAHUE, BBITOJHEHUE MPAKTHUECKOTO 3aaHUs B AIEKTPOHHON HHDOpMaIMoHHO-00pa3oBaTensHol cpeae (DMOC).

s pukcupoBaHus pe3ynbTaToOB TEKYIIEro KOHTPOJIS MOXKET HcTionb3oBaThest DMOC.

3.2. [IpomMe:xyTOoUHas1 aTTecTalUs

IIpomexxyTouHas aTTecTanys Mo AUCIUILIHHE TPOBOJUTCS C UCTIOIF30BAHUEM BOIIPOCOB M 33JaHUH M3 KOMIUIEKTa OI[CHOYHBIX
Mmatepuanos (KOM) no nucuuruimse.
OreHka c(hOpMUPOBAHHOCTH KOMIIETESHIMH (YaCTH KOMITIETECHIIMN) OCYIIIECTBIISIETCS HA OCHOBE OICHKH:

0 3HAHUCBBIX PE3YJIbTATOB — IMPOBEPAIOTCA YCPE3 TCCTOBLIC 3alaHUA C BI)I60pOM OIHOI'0 UJIN HECKOJIBKHUX ITPABHUIIbHBIX
OTBE€TOB, a4 TAKXKC 4€PC3 yCTHLIﬁ WIIM TUCBMEHHBIA OTBET Ha TCOPETUICCKUE BOIIPOCHI;
0 yMeHI/Iﬁ u BHa,HeHI/Iﬁ — IMPOBEPAIOTCA YC€PE3 BBINIOJIHCHUC MPAKTHYCCKUX, ﬂa60paT0pH51x WK IIPOCKTHBIX SaZ[aHHﬁ, a

TaKKe uepe3 perIeHNe THITOBBIX MPO(eCCHOHANBHBIX 33/1aY.

Kpurepun oneHHBaHNS TEOPETHIECKUX BOIIPOCOB U TECTOBBIX 3aIaHHMIA:
«oTuHo» — 90—100% MpaBUIBHBIX OTBETOB;

«xopouo» — 76-89% npaBUIIEHBIX OTBETOB,

«YZIOBJIETBOPUTEIBHO» — 60—75% NpaBUIBHBIX OTBETOB;
«HEYIOBIICTBOPUTENBHO» — MeHee 60% MpaBUIBHBIX OTBETOB;
«3auteHo» — 60—100% npaBUILHBIX OTBETOB;

«He3aYTeHOo» — MeHee 60% NpaBUIIBLHBIX OTBETOB.

Kpurepun oneHHBaHMS MPAKTHYECKHUX (IIPAKTHKO-OPHEHTHPOBAHHBIX ) 3aJaHUH:

I s I

O «OTJIMYHO» — 33/IaHU€ BBIIIOJHEHO MOJIHOCTHIO, 0€3 OMMOOK M HEAOUETOB; MPOJIEMOHCTPUPOBAHO CBOOOTHOE BIIaJICHUE
MaTepuaioM, yMEHHE IPUMEHATh 3HaHUS B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYalUsX;

0 «XOpOIIO» — 33aJ]aHNE BBITIOJIHEHO MOJHOCTHIO, JIOMYIIEHBI He 00Jiee OHON HErpyOOl OIMMOKK WA OJJHOTO-IBYX
HEI0YETOB;

O «YIOBJICTBOPHUTEIIFHO» — 3aJJaHUC BBIIIOJIHCHO HE MCHee 4eM Ha 2/3; MOomyIieHbI OHa Tpy0asi Win IBe-TpU HerpyObie
OIMOKH, HO 00IIas JIOTHKA PEIICHHS COXPAaHCHa;

0 «HEYIOBIETBOPHUTEIBHO» — 3a/IaHUE BBIITOJHEHO MEHee YeM Ha 2/3; MOomyIeHsl rpyoble OmMOKH, CBUICTEIbCTBYIOIIUE O
HETIOHUMAaHUH CyTH 33JaHUs HJIM OTCYTCTBUU HEOOXOAUMBIX YMEHHU;

O «3auteHo» — 60—100% npaBUIILHBIX OTBETOB;

O «He3auTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

Oobmye MoIoKeHus:

Bo3MoxHBI pa3nuuHble (JOPMBI IPOBEICHUS IPOMEXKYTOYHON aTTECTAllMK: YCTHBIH OTBET, MMCHbMCHHBIH OTBET, KOMIIBIOTEPHOE
TECTHUPOBAHUE, BHITOJHEHNE MPAKTHUECKOTO 3aaHUs B AIEKTPOHHON HHDOpMaIimoHHO-00pa3oBatensHol cpeae (DMOC).
Kaxsit o0ygaromuiics omy4JaeT YHUKAIBHBIN BapUaHT 3aJaHAH, COOPMHUPOBAHHBIN U3 KOMIUICKTa OIICHOYHBIX MAaTEPHAJIOB.
HTorosas oIeHKa BBICTABIISACTCA C YIETOM KaK TEKYIIEro KOHTPOJIA (IIPU HAIUYUH), TaK U PE3yIbTaTOB IPOMEKYTOTHON
aTTECTalUH.

KoMIUTEeKTHI OIIEHOYHBIX MaTepHAIIOB pa3padaTsiBaroTces Ha Kadenpe u coorBeTcTBYIOT TpeboBanmsam @I'OC BO, coneprxannio
pabodeit mporpaMMbl 1 HHANKATOPaM KOMIICTCHIUH B 9aCTH, (JOPMHUPYEMOIl B paMKaxX IUCIUILUINHEL.

4. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIVIMHBI (MOY JIS)

4.1. PexoMenayeMasi JUTEpaTypa

4.1.1. OcHoBHas JMTEpaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue W3nmarenscTBO, TOI On.anpec
JI1.1 |Kononora O. H., CopOIroHHOE U3BJICUEHHE 30JI0Ta U3 pacTBOpoB | KpacHosipek: https://biblioclub.ru/in
XommoropoB A. T'., U IIyJIBII: XUMH3M [IPOLECCA, CENEKTHBHOCTD, Cubupckuii dex.php?
Konownos 1O. C. TEXHOJIOTHUS: MOHOTpa(us (benepanbHbIiI page=book&id=22925
yausepcuret (COY), |9
2011
JI1.2 |Komuus IO. O., ObopynoBaHUe THAPOMETAILTYPIHIECKUX Mocxksa: MUCHUC, http://e.lanbook.com/b
Muxknymesckuid B. B., |mpoueccos. Pacuér anmaparos 2006 ooks/element.php?
borareipéra E. B., THIPOMETAIUTYPrHICCKHX MPOIECCOB.: yueOHOe pll_cid=25&pll_id=1
Crpmwxkko B. C. rnocobue 837

4.2.1 IlepeveHn THIEH3UOHHOIO M CBOOOHO PACIIPOCTPAHAEMOI0 NPOrPAMMHOIO0 00ecreyeHUus

KoMItekT THIeH3H0HHOr0 M CBOOOIHO pacIpoCTPaHAEMOro IIPOrPpaMMHOTO 00ECIICUCHNUS, B TOM YHCIIC OT€IECTBEHHOTO
MPOU3BOJCTBA, KOTOPBIM OOecTIeueH YHUBEPCUTET:

1. OnepanmonHas cucrema Microsoft Windows (Bepcun, monnepxusaemeie TY YI'MK) miti oTedecTBeHHBIE OllepaiiOHHEIE
cucTeMsl Ha 6a3e Linux, COOTBETCTBYIOIIME TpeOOBaHUAM HH(POPMAIIIOHHOHN 0€30MacHOCTH U MOAIEpKUBaeMble HHPPACTPYKTypoid
YHHUBEPCHTETA.



https://biblioclub.ru/index.php?page=book&id=229259
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1837

2. AutuBupyc Kacnepckoro (JIMieH3upOBaHHOE aHTHBUPYCHOE pelieHne, mpuMmensemoe B UT-uHdpacTpykType YHUBEPCHUTETA).
3. CpeactBa cereBoii 6e3onacHoCTH 1 GunbTpanun Tpapuka SkyDNS.

4. O¢ucHoe nporpaMmmHOe obecrieueHne ceMeiictBa Microsoft mim coBMecTrMbIi oducHbIi makeT («P7-Oducy, OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMHU JOKYMEHTAMH, 3JIEKTPOHHBIMH TaOINI[aMH, IPE3CHTAIUAMY U 0a30BBIMH
(hopmaramu oOMeHa.

5. Bpaysepsl u cpencTBa qoctymna k Beo-pecypcam (SIuaekc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padoTy ¢ DMOC, 6HOIMOTEYHBIME U 00pa30BaTEIbHBIMU OHJIAHH-TUTAT(HOPMAMH, C YCTaHOBICHHBIMU
ceptucukaramu Munllugpsr PO.

6. CpencTBa pabOThI ¢ apXHBaMH U (aiyioBoit cucreMoit (Hampumep, 7-Zip, WinRAR uiu BCTpoeHHBIE CpeicTBa ONepariMOHHOM
CUCTEMBI).

7. CpenctBa mpocmoTtpa 1 06pabotku PDF-nokymentoB Adobe Acrobat Reader, mmu Bctpoennsie cpencrsa OC.

8. I'padnueckuii pexakrop Paint. NET wiu ero kpoccrunardopmennsie ananoru (GIMP u ap).

9. Texcrossrii penaktop Visual Studio Code mmi coBMecTUMBIE KpoccIuiaT(GOpMEHHBIE PEIICHHS C OTKPBITHIM UCXOIHBIM KOZOM.

4.2.2 llepeuens npodeccHoHAIBHBIX 0a3 JTaHHBIX 1 MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

4.2.2.1 | CnpaBounas npaBoBas cucrema Koncynsrantlnroc

4.2.2.2 | Poccuiickue *ypHaibl B CBOOOTHOM JOCTYyIIe HAy4YHOH 31eKTpoHHOM 6ubmnoreka eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIUHBI (MOAYJIST)

5.1 O0mas xapaKkTepucTHKA y4eOHbIX ayIMTOPHiIi M MHbIX IOMeIleHH i

JucrmmmHa (MOTyiIb, IPAKTHKA) Peau3yeTcs B yUeOHBIX ayANTOPUSAX U IPOBEICHHS YISOHBIX 3aHATHH, OCHAICHHBIX
000pyIOBaHUEM U TEXHUYECKIMH CPEICTBAMU O0yUCHUS.

YueOHble ay TUTOPUH AT MPOBEAEHHS 3aHATUIH JTEKIIHOHHOTO THIIA YKOMILIEKTOBAaHbI Y4eOHON MeOebl0 U TEXHUYECKUMHU
cpeAcTBaMH 00yUYEHUS: MyJIbTUMEINITHOE 000pyIOBaHHE JUIS TIPEIOCTABICHIUS yueOHOI HH(OpMaiuy ayANTOPHH (CTAI[IOHAPHOE
WA TIEPEHOCHOE) U (TP HEOOXOJMMOCTH) 3BYKOYCHITHBAIOIIee 000PyAOBaHHE (CTAI[IOHAPHOE WITH ITEPEHOCHOE).

Y4eOHbIe ay TUTOPUH AT IPOBEACHHS IPAKTUIECKUX 3aHATHH, B TOM YHCJI€ CEMHHAPCKOTO THUIA, TPYMIIOBBIX U MHAWBUIYaIbHBIX
KOHCYJIbTAIINH, TEKYIEro KOHTPOJIS U MIPOMEKYTOUHOH aTTECTAMN YKOMIUICKTOBaHbI y4eOHOH MEOEIbI0 M TEXHUIECKIMH
cpeacTBaMH 00yUIEHHS: MyIbTUMEINITHOE 000pyI0BaHHE (CTAMOHAPHOE HITH MTEPEHOCHOE) U (IIPH HEOOXOANMOCTH)
3BYyKOYCHIIHBAIOIIee 000pyA0BaHHE (CTAMOHAPHOE MIIU IEPEHOCHOE).

ITomMemeHue 11t caMOCTOSITENBHOM pabOThI OCHAIEHO KOMITBIOTEPHOI TEXHUKOM ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K CETU
"UaTepHeT" 1 00eCTIeYeHUEM JIOCTYTA B 3JICKTPOHHYIO0 HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEIY.

AKTyanpHBIC CBEJICHUS O HUTHIHUH 000PYIOBaHHBEIX yUeOHBIX KaOMHETOB M OOBEKTOB JUTS IIPOBEICHUS MIPAKTUIECKIX 3aHATHH
MpeICTaBICHBI B CieNuaNbHOM paszene «CBeaeHust 00 00pa3oBaTeNbHON OpraHu3alum» o(QUIIHATBFHOTO caiiTa YHUBEPCUTETA.

5.2 IlepeyeHb cieNHATH3NPOBAHHBIX AYTNTOPHIi, 0CHAIEHHBIX JIA00PATOPHBIM 000PYI0BaHHEM (3aIOJTHSIETCS PH
He00X0IUMOCTH)

Ayn. Ne | Hasnauenwne | OcHarmenne

6. METOAUYECKHUE YKA3AHUSA VI OBYYAIOIIIUXCSA 11O OCBOEHHUIO JTNCIIUITIJIMHBI (MOZAY JIS)

Meroauueckne yKa3aHus I 00yJaroIIUXcs 0 OCBOCHUIO JHUCIUILINHEI

- Uzyuenue paboueil mporpaMMbl AUCIUILIUHEI.

- O0s3aTenpHas MTOTOTOBKA K IPAKTHIESCKUM 3aHATHAM.

- M3y4yeHue 0CHOBHOU U AOIOJIHUTENIBHON JINTEPATYPbl, UHTEPHET-UCTOYHUKOB.
- BrinosiHeHnue Bcex BUAOB CaMOCTOSITEIbHON PabOTHI.

D¢ dexTHBHOE 0CBOCHHE ANCIUILTIHEI IPEIIONaraeT PerysipHOe ITOCEIIeHHE BCeX BHIOB ayIUTOPHBIX 3aHATHH, BEITOITHEHNE
IUIaHA CAMOCTOSTETIBHON pabOTHI B ITOJTHOM 00BEME U IIPOXOXK/ICHNE aTTECTAMH B COOTBETCTBUH C KAJICHAAPHBIM YIeOHBIM
rpauKOM.

CTyaeHTy peKOMEHIYeTCsI O3HAaKOMHTECS CO CIIMCKOM OCHOBHOM M JIOTIOTHHUTENBHOM TnTepatypsl. JlocTym K HHPOPMAIIMOHHBIM
pecypcam OUOIHOTEKH 1 MHPOPMAITMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "VIHTepHeT" opraHu30BaH B YUTAIHHOM 3aJie OUOIHMOTEKH
co craruonapusix [I19BM, mu6o ¢ nuunoro [I9BM (HoyTOyKa, MIAHIIETHOTO KOMITBIOTEpPA MIIM HHOTO MOOHMIBHOTO YCTPOHCTBA)
MOCPEICTBOM OECIPOBOTHOTO AOCTYIIA IPH aKTHBAIMU WHAUBHIYAIBHOHN YYETHOH 3aITUCH.

ITonb30oBanne MHOOPMAITMOHHBIMHI PECYPCaMH PACIIUPSET BOSMOXKHOCTH OCBOCHHSI TEOPETHIECKOTO Kypca, BEITOTHEHHS
CaMOCTOSATEIBHOH PabOTHI.

IIpakTHueckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHUE ACHCTBUIL, 00CyK/ICHHE MPOOJIEM IO OCHOBHBIM pa3eiiaM Kypca
HAaIpaBJICHBI

Ha yTTyOJICHHEe H3yYeHHOT'0 TEOPETHUECKOT0 MaTeprala ¥ Ha IPHOOpeTeHNe yMEHHUH 1 HABBIKOB.

CamocrosiTenbHasi padoTa CTYICHTOB BKJIFOYAET OCBOCHUE TCOPETHYCCKOTO MAaTepHaa, MOArOTOBKY K BHITOIHECHHIO 3a1aHUI
NPaKTHYCCKUX 3aHATHH, ¥ TOATOTOBKY K aTTECTAI[HH.

Metoanyeckre peKOMEHAINU TI0 OpraHU3anruy 00pa3oBaTENbHOTO polecca Uit 00yYeHHs MHBAJIHIOB U JIUI] C OTpaHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

ITpr HEOOXOAUMOCTH TIPOTPaMMa TUCIIMIUTHHBI MOXKET OBITh aJalITUPOBaHa Tl HHKIIO3UBHOTO 00YUYCHHUS MHBAJIH/IOB U JIUII C
OTpaHUYECHHBIMHI BO3MOXKHOCTSIMH 3JIOPOBBS C YUETOM OCOOCHHOCTEH MX IMICUXO(PU3NIECKOTO PA3BUTHS, WHANBUAYTHHBIX
BO3MOKHOCTEH ¥ HEOOXOAUMBIX CHEIUANbHBIX YCIOBUN UX O0YUYEHUSI.

[Ipu HanMuMu B rpymnmne CTyJEHTOB C OTPaHUYEHHBIMHU BO3MOKHOCTSIMHU 3J0POBbSI BO3MOKHO HCIIOJIB30BaTh aJalITHBHbBIE
TEXHOJIOTHH.

J71s1 cTyI€HTOB C OrpaHUYEHHBIM CIIYXOM:




- UCIIOJIb30BAaHKE PA3HOOOPA3HBIX TUIAKTUICCKUX MAaTCPHAIOB (KapTOYKU, PUCYHKH, MHCHMEHHOE OIMCAHUE, CXEMBI U T.II.) KaK
MTOMOIIb JIJIs MIOHUMaHHMS U PEIeHMsI TOCTABICHHOMN 3a/1a4H;

- UCIIOJIL30BAHKE BUIECOMATEPHAIIOB, KOTOPBIC Aal0T BO3MOKHOCTH MOHSTH TEMY 3aHSTHS M OCYIIECTBUTH KOMMYHHKATHBHBIE
JIEUCTBHUS;

- BBIITOJIHCHHE MPOCKTHBIX 33aHUM 10 H3y4aeMbIM TEMaM.

JIJs CTYZIGHTOB C OTrpaHHYCHHBIM 3PCHUEM:

- UCTIOJIb30BaHKe (PHUITBMOB C BO3MOYKHOCTBIO BOCIIPHUATHS Ha CIIyX JaBacMOM B HUX MH(OPMAIMH VIS TIOCIICIYIOIIETO e
00CyXIeHUS,;

- HCIIOJIb30BaHKE ayTUOMATEPUAIIOB II0 U3yYaeMbIM TeMaM, UMCIOLIAMCS Ha Kadenpe;

- HHIMBHIYIbHOE OOIIEHHUE C MPETOAABATEINIEM 110 H3y4aeMOMY MaTepHualy;

- TBOPYCCKHE 3a8JaHUS [T0 U3YIaEMbIM TEMaM HJIH T10 JIMIHOMY KEJIaHHIO C YYSTOM HHTEPECOB 00yd4aeMoro.




