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Jlexuuu 28 (28 |28 |28
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Koncynpranuu 2 2 2 2
Uroro ayxn. 84 |84 |84 |[84
KonrakTnas pabora |86 |86 |86 |86
Cam. pabota 67 |67 |67 |67
Yackl Ha KOHTPOJIb 27 127 |27 |27
HUroro 180 180 | 180 | 180
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ooy. rageopol, Bensiee Bauecnas Bacunvesuu,;kano. xum. nayx, 3aepebun Cepeeii Anamonvesuy
Pabouast nporpaMMa TUCIUILTHHBL

MeTaJuTyprusi TSKeJbIX IBETHBIX MeTAJI0B
paspabotana B coorBerctBuu ¢ ®I'OC BO:

®DenepalibHbIN TOCYaPCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT BHICIIEro 00pa3oBaHus - OaKkanaBpuar IO HAIPABICHUIO TOIOTOBKH
22.03.02 Metaytyprust (nmpuka3 Munooprayku Poccuu ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH y4eOHOTO ILTaHa:
Hamnpagsnenue 22.03.02 Metautyprust HanpasineHHoCTh (poduiib) MeTauyprus [BETHBIX METAIIIOB
YTBEPKICHHOTO YU€HBIM cOBeTOM By3a oT 18.10.2023 mpotokon Ne 10.

"o Hayanma noaroroBku: 2024

Pabouas nmporpamMma oroOpeHa Ha 3aceaHuH Kadeapsl
MeTaJLTYpruu



1. KOMIIETEHIIMA OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMA JUCITUITJINHBI

(MOZY.JI)

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIe TeEXHUYEeCKUe pelieHusi B Nnpod)eCCUOHanbHON JeATENbHOCTH,
BbIOMpaTb ahheKTUBHbIE N Ge3onacHble TEXHUYECKUe cpeacTBa U TEXHONOrmun

MOIK-6.1: 3HaeT: 0CHOBbI TEXHONTOMMYECKMX NPOLIECCOB MOJTyYEHUS LIBETHBIX METansoB

MOIK-6.2: YmeeT: aHanuanpoBaTtb MHOPMaLMI0 O TEXHOMOIMYECKOM MPOLIECCE MO pe3ynbTataM MOHUTOPUHIa U
NpHUMaTb 06OCHOBaHHbBIE PELLEHMS

MOIMK-6.3: Bnageet: HaBbikaMu BblGopa a¢hdeKTUBHBIX M 6€30NACHLIX TEXHUYECKNE CPEACTB N TEXHOSOMMN

B pe3ynbTaTe 0cBOEHUSI AMCHUIJIMHBI (MOAYJIS1) 00Y4AIOUIUICS H0/KEH

1.1

3HaTh:

1.1.1

1. IlpuHiune! aeiicTBUs 000pyA0BaHHSA, UCIOJIB3yEMOr0 B TEXHOJIOTHYECKUX Mpoleccax.

1.1.2

2. TeopeTudeckue MOIOKEHUS METAJLTyPTUUECKHUX MIPOLIECCOB, HCIONB3yEMBIX ISl KOMIUIEKCHOH nepepaboTku
IIEPBUYHOIO CBHIPbS TSKEIIBIX LIBETHBIX METAJLIOB.

1.1.3

3. MeTooJ0ru4ecKie OCHOBBI MPOIIECCHOTO MOAXO0/1a.

1.1.4

4. OcHOBHBIE METOJBI pacueTa IpH PeIIeHUN HHXXEHEPHBIX 3a7ad.

1.1.5

5. IlpuHIMIIBL ¥ HAIIPaBIEHUN aBTOMATU3a[UH TEXHOJOIMUECKHX IIPOLIECCOB.

1.2

YMmeThb:

1.2.1

1. BLIGI/IpaTL METObl aHATM3a TEXHUKO-3KOHOMUYECKUX TTOKa3aTene ImpoueccoB LIBETHOM MCTAJIIypIruy, BIUAIOIINX Ha
Ka4€CTBO IMPOAYKITUHU.

1.2.2

2. Vcnionb30BaTh METOAOIOTHIO TEXHOJIOTHYECKHX PACUETOB ISl BBIOOpA OCHOBHOT'O U BCIIOMOTaTEIbHOTO 000pYA0BaHMUS
C YUETOM SHEPro-H PecypcocOepekeHUst B OXPAHBI OKPYIKAIOIIEH CPEIbI.

1.2.3

3. ®opMyTHpOBaTh 33/1a41 MPOIECCHOTO TOAXO0/1a IIPH IepepadoTKe Py IIBETHHIX METAJUIOB.

1.24

4. ®opMypoBaTh HHKCHEPHBIC 3aJa49H.

1.2.5

5. BeiOupaTh HEOOXOAUMBII MaTeMaTHYSCKHUI arnapar Jjisi OLCHKH CTEICHU KOHTPOJIS ITapaMeTpOB 000PYAOBAHUSL.

2. CTPYKTYPA U COJAEPKAHUE JUCLUILIMHBI (MOAY.JIST)

Kona

3aHATUSA / Kypc yacoBs

HaumenoBaHue pa3jesnoB u TeM /BU/ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeuanue

Paznen 1. Merajutyprust Mmeau 0




1.1

Hcropus pa3BUTUS OT€YECTBEHHON METAIULYPIHU MEIU.
Ponb Menu B 3koHOMMKE TOCy1apcTBa. PalioHbl
NIPOU3BOJICTBA MEIU. Y POBEHb IIPOU3BOJICTBA U CTPYKTYypa
norpebneHust Menu. Poib ydeHBIX cTpaHb 1 Ypaia B
MeTaJUTypruu Meau u Hukens. KommiuexcHas nepepaboTka
MEJIHOTO CBhIPbs. XapaKTepHCTUKA Py, OCHOBHBIE
MHHEpAIBl 1 MeCTOpoXkIeHNs. CIIOCOOBI IPHTOTOBRIICHHS
mmxThl. OKyCKOBaHME MIMXTOBBIX MaTepuanos. Ou3muKo-
XMMHUYECKHE NIPUHIMITB MeTauTypruu Meau. 1lIteitnsr u
nutakyd. CHUXKEHHE TIOTEPh METAIJIOB CO IIJIaKaMHU.
OOXuT MEeTHBIX KOHIIEHTPATOB. BHb! 00Xxwura 1 nx
¢usuKo-xuMuueckue npuHIusl. [loseneHue
CYJIB(UAHBIX MUHEPAJIOB, PEIKUX ICMEHTOB U
KOMITOHEHTOB IyCTO# oposl. [IpakTika o0xnra,
KOHCTPYKIIUS TIeueil, TeT1oBoi pesxxum. OCHOBHBIE
MOKa3aTeNIl 00)KUTa MeAbCOAEpKalUX KOHLIEHTPATOB.
[ToBbllIeHNE KOMIJIEKCHOCTH UCTIONB30BaHUS ChIPbS,
CXEMBI OYNCTKHU W YTHIH3AIUH OTXOISAIINX Ta30B.
IlepepaboTka ChIpbsI B OTpa’kaTeIbHBIX, IIAXTHEIX,
JNEKTPOTEPMHUUECKHX MeYax, Neyax aBTOreHHOM MIaBKH.
Iteftno-mmmakooOpa3oBanue. O0Mmas KOHCTPYKIHS
neyeid. [loBeeHUE U BIMSHUE COCTABIAIOIIUX HIMXTHI HA
npouecc mnaBku. Koncrpykiusa neun. IIpumenenue
MOJIOTPETOr0 AYyThsl, 000ralllEeHHOTO KHUCIOPOAOM.

Y Tunu3ars Tema OTXOSAIINX Ta30B U OBBIIICHHE
teroBoro KIT/I meuun. Biusuue xene3a (I111) Ha
nokasateny raBku. Kousepruposanue. Teopus u
NIPAaKTHKA KOHBEPTUPOBaHMsL. KOHCTPYKIUS KOHBEPTEPOB.
ParmonansHbIe CIOCOOBI IEpepadOTKH KOHBEPTEPHBIX
11akoB. AHogHOE paduHupoBanue. KoHCTpyKuus u
ITOKa3aTeN paboTHI Meuei aHOTHOTO padUHUPOBAHUS.
OuncTka ra3oB OT MBIIH, YTHIU3AIHS JUOKCHAA CEPEI U
BOP. Dnexrponuruyeckoe papunupoBanue. Teopus,
MIPaKTHKA U TOKA3aTENIH EKTPOIUTHUECKOTO
paduHIpOoBaHUs. TeXHIKO-3KOHOMHUYECKHE TI0Ka3aTeNn
10 CTAaAMsAM IIPOU3BOACTBA MeIH. /JIex/




1.2

Hcropus pa3BUTUS OT€YECTBEHHON METAIULYPIHU MEIU.
Ponb Menu B 3koHOMMKE TOCy1apcTBa. PalioHbl
NIPOU3BOJICTBA MEIU. Y POBEHb IIPOU3BOJICTBA U CTPYKTYypa
norpebneHust Menu. Poib ydeHBIX cTpaHb 1 Ypaia B
MeTaJUTypruu Meau u Hukens. KommiuexcHas nepepaboTka
MEJIHOTO CBhIPbs. XapaKTepHCTUKA Py, OCHOBHBIE
MHHEpAIBl 1 MeCTOpoXkIeHNs. CIIOCOOBI IPHTOTOBRIICHHS
mmxThl. OKyCKOBaHME MIMXTOBBIX MaTepuanos. Ou3muKo-
XMMHUYECKHE NIPUHIMITB MeTauTypruu Meau. 1lIteitnsr u
nutakyd. CHUXKEHHE TIOTEPh METAIJIOB CO IIJIaKaMHU.
OOXuT MEeTHBIX KOHIIEHTPATOB. BHb! 00Xxwura 1 nx
¢usuKo-xuMuueckue npuHIusl. [loseneHue
CYJIB(UAHBIX MUHEPAJIOB, PEIKUX ICMEHTOB U
KOMITOHEHTOB IyCTO# oposl. [IpakTika o0xnra,
KOHCTPYKIIUS TIeueil, TeT1oBoi pesxxum. OCHOBHBIE
MOKa3aTeNIl 00)KUTa MeAbCOAEpKalUX KOHLIEHTPATOB.
[ToBbllIeHNE KOMIJIEKCHOCTH UCTIONB30BaHUS ChIPbS,
CXEMBI OYNCTKHU W YTHIH3AIUH OTXOISAIINX Ta30B.
IlepepaboTka ChIpbsI B OTpa’kaTeIbHBIX, IIAXTHEIX,
JNEKTPOTEPMHUUECKHX MeYax, Neyax aBTOreHHOM MIaBKH.
Iteftno-mmmakooOpa3oBanue. O0Mmas KOHCTPYKIHS
neyeid. [loBeeHUE U BIMSHUE COCTABIAIOIIUX HIMXTHI HA
npouecc mnaBku. Koncrpykiusa neun. IIpumenenue
MOJIOTPETOr0 AYyThsl, 000ralllEeHHOTO KHUCIOPOAOM.

Y Tunu3ars Tema OTXOSAIINX Ta30B U OBBIIICHHE
teroBoro KIT/I meuun. Biusuue xene3a (I111) Ha
nokasateny raBku. Kousepruposanue. Teopus u
NIPAaKTHKA KOHBEPTUPOBaHMsL. KOHCTPYKIUS KOHBEPTEPOB.
ParmonansHbIe CIOCOOBI IEpepadOTKH KOHBEPTEPHBIX
11akoB. AHogHOE paduHupoBanue. KoHCTpyKuus u
ITOKa3aTeN paboTHI Meuei aHOTHOTO padUHUPOBAHUS.
OuucTka ra3oB OT MbLIM, YTUIM3ALUSA JUOKCHIA CEPBI U
BOP. Dnexrponuruyeckoe papunupoBanue. Teopus,
MIPaKTHKA U TOKA3aTENIH EKTPOIUTHUECKOTO
paduHIpOoBaHUs. TeXHIKO-3KOHOMHUYECKHE TI0Ka3aTeNn
10 CTaAMsAM IIPOU3BOACTBA MeaH. /J1ab/
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1.3

Hcropus pa3BUTUS OT€YECTBEHHON METAIULYPIHU MEIU.
Ponb Menu B 3koHOMMKE TOCy1apcTBa. PalioHbl
NIPOU3BOJICTBA MEIU. Y POBEHb IIPOU3BOJICTBA U CTPYKTYypa
norpebneHust Menu. Poib ydeHBIX cTpaHb 1 Ypaia B
MeTaJUTypruu Meau u Hukens. KommiuexcHas nepepaboTka
MEJIHOTO CBhIPbs. XapaKTepHCTUKA Py, OCHOBHBIE
MHHEpAIBl 1 MeCTOpoXkIeHNs. CIIOCOOBI IPHTOTOBRIICHHS
mmxThl. OKyCKOBaHME MIMXTOBBIX MaTepuanos. Ou3muKo-
XMMHUYECKHE NIPUHIMITB MeTauTypruu Meau. 1lIteitnsr u
nutakyd. CHUXKEHHE TIOTEPh METAIJIOB CO IIJIaKaMHU.
OOXuT MEeTHBIX KOHIIEHTPATOB. BHb! 00Xxwura 1 nx
¢usuKo-xuMuueckue npuHIusl. [loseneHue
CYJIB(UAHBIX MUHEPAJIOB, PEIKUX ICMEHTOB U
KOMITOHEHTOB IyCTO# oposl. [IpakTika o0xnra,
KOHCTPYKIIUS TIeueil, TeT1oBoi pesxxum. OCHOBHBIE
MOKa3aTeNIl 00)KUTa MeAbCOAEpKalUX KOHLIEHTPATOB.
[ToBbllIeHNE KOMIJIEKCHOCTH UCTIONB30BaHUS ChIPbS,
CXEMBI OYNCTKHU W YTHIH3AIUH OTXOISAIINX Ta30B.
IlepepaboTka ChIpbsI B OTpa’kaTeIbHBIX, IIAXTHEIX,
JNEKTPOTEPMHUUECKHX MeYax, Neyax aBTOreHHOM MIaBKH.
Iteftno-mmmakooOpa3oBanue. O0Mmas KOHCTPYKIHS
neyeid. [loBeeHUE U BIMSHUE COCTABIAIOIIUX HIMXTHI HA
npouecc mnaBku. Koncrpykiusa neun. IIpumenenue
MOJIOTPETOr0 AYyThsl, 000ralllEeHHOTO KHUCIOPOAOM.

Y Tunu3ars Tema OTXOSAIINX Ta30B U OBBIIICHHE
teroBoro KIT/I meuun. Biusuue xene3a (I111) Ha
nokasateny raBku. Kousepruposanue. Teopus u
NIPAaKTHKA KOHBEPTUPOBaHMsL. KOHCTPYKIUS KOHBEPTEPOB.
ParmonansHbIe CIOCOOBI IEpepadOTKH KOHBEPTEPHBIX
11akoB. AHogHOE paduHupoBanue. KoHCTpyKuus u
ITOKa3aTeN paboTHI Meuei aHOTHOTO padUHUPOBAHUS.
OuucTka ra3oB OT MbLIM, YTUIM3ALUSA JUOKCHIA CEPBI U
BOP. Dnexrponuruyeckoe papunupoBanue. Teopus,
MIPaKTHKA U TOKA3aTENIH EKTPOIUTHUECKOTO
paduHIpOoBaHUs. TeXHIKO-3KOHOMHUYECKHE TI0Ka3aTeNn
0 CTaAusAM Mpou3BoacTBa Meau. /Cp/
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2.1

XUMHKO-METAJLTypru4eCKUe CBOICTBA HUKEIA U €r0
coenuHeHni. CoipbeBas 06a3a. OKyCKOBaHME OKCHIHBIX
HUKEJIEBBIX U CYJB(OHUIHBIX MEAHO-HUKEIEBBIX Py, U
KOHIIEHTpaToB. IlaBKa OKCHAHBIX HUKEIEBBIX Py HA
mTeiH. XapakTepuCcTUKa Py, OCHOBHbIE MUHEPAJIbI U
MecTopoxaeHus. [loarotToska pya K miaBke:
OpHKeTHpOBaHHE, arJoMepalus, okaTeiBanne. Du3uKo-
XMMHYECKHE OCHOBHI U alliapaTypHOe 0(hOpMIICHUE
mpoueccoB. TeXHUKO-PKOHOMHUYECKUE MOKa3aTeIH
METOJIOB OKYCKOBAHUS U HalpaBJICHUs UX
yCOBEpLIEHCTBOBaHMs. BoccTaHOBUTENBHO-
CYIb(PUIUPYIOIIAs MJIaBKa, €€ (PU3NKO-XUMHYECKHE
OCHOBBI. MeXaHu3M MITeifHO- U 11akooOpa3oBanus. Pomnb
KOKca IpH maxTHo# miaBke. 1lnaky maxTHOM miiaBKH.
Huxenesble mTedHb! 1 MX ocobeHHOCTH. [IpakTrka
npouecca. Oco6eHHOCTU KOHCTPYKIMY IIAXTHOH MedH,
oTcToiHOro ropHa. KonBepTupoBaHe HUKEIIEBBIX
MTEWHOB, O0KUT (halfHINTEHA, AIEKTPOIUIaBKa Ha
OrHEBOM HMKEIb. [loBeaeHre HUKeNs, KoOaabTa, MEIU 1
xene3a. OcCOOEHHOCTH KOHBEPTHPOBAHHUS LITCHHOB.
CocraB u cBOWCTBa (halHIITEHHA, KOHBEPTOPHBIX
1UI1aKoB. TeXHUKO-9KOHOMHYECKHE II0Ka3aTeNU IIpoLecca.
[TyTr noBbIIEHNS CTOHKOCTH (DYTEPOBKH KOHBEPTEPOB.
DneKTpoIIaBKa Ha OrHeBOM HUKeNb. DU3NKO-
XMMHYECKHE OCHOBHI OTIEpaIiiy 00Xkura (haiHImITeHHA.
ArnmnapaTypHoe odopMIeHHE U OKa3aTeIn
OKHUCIIMTEIIBHOTO U CYNb(aTo-XJIOPUPYIOIIETo 00XKuUra.
DJeKTpoIlIaBKa OKCHJIA HUKENS HAa MeTalll. XUMU3M
OCHOBHBIX cTaguil. IIpakTuka u annaparypHoe
oopmiieHne nporecca. TeXHUKO-9KOHOMHYECKHE
[10Ka3aTeJIN BOCCTAHOBUTEIBHOMN 3JIEKTPOIIIABKHU.
ONeKTpOIUTHIECKOe pahUHIPOBAHNE HUKETIS.
IloBenenue npumeceil, aHOAHBIN U KaTOJHBIN IIPOLIECCHI.
OuncTtka aHOIMTa OT MpUMeEceH MeaH, Jkenes3a, kobanbTa
1 nuHKa. HoBble HalIpaBiIeHus: B NUPOMETALTYpruu
OKCHHBIX HUKEIEBBIX pyH. [IepCreKTHBEI NCTIONB30BaHUS
6apOO0TaKHBIX U aBTOKJIABHBIX ITPOLIECCOB.
WHTeHcnuKanms TEXHOJIOTHH 3a CYEeT KHCIOpo/a,
BBICOKOTEMIIEPATYPHOT'O JyThsl. ABTOT€HHBIE IIPOLIECCHL.
TexHHKO-7KOHOMHUUECKHE MTOKa3aTeNIu IPOLECCOB MPU
MIPOU3BOJCTBE HUKeNs. [TyTH CHIKEHUs 3aTpaT TOILIMBHO
-3HEPreTUYECKUX PECYPCOB.

/JTex/




2.2

XUMHKO-METAJLTypru4eCKUe CBOICTBA HUKEIA U €r0
coenuHeHni. CoipbeBas 06a3a. OKyCKOBaHME OKCHIHBIX
HUKEJIEBBIX U CYJB(OHUIHBIX MEAHO-HUKEIEBBIX Py, U
KOHIIEHTpaToB. IlaBKa OKCHAHBIX HUKEIEBBIX Py HA
mTeiH. XapakTepuCcTUKa Py, OCHOBHbIE MUHEPAJIbI U
MecTopoxaeHus. [loarotToska pya K miaBke:
OpHKeTHpOBaHHE, arJoMepalus, okaTeiBanne. Du3uKo-
XMMHYECKHE OCHOBHI U alliapaTypHOe 0(hOpMIICHUE
mpoueccoB. TeXHUKO-PKOHOMHUYECKUE MOKa3aTeIH
METOJIOB OKYCKOBAHUS U HalpaBJICHUs UX
yCOBEpLIEHCTBOBaHMs. BoccTaHOBUTENBHO-
CYIb(PUIUPYIOIIAs MJIaBKa, €€ (PU3NKO-XUMHYECKHE
OCHOBBI. MeXaHu3M MITeifHO- U 11akooOpa3oBanus. Pomnb
KOKca IpH maxTHo# miaBke. 1lnaky maxTHOM miiaBKH.
Huxenesble mTedHb! 1 MX ocobeHHOCTH. [IpakTrka
npouecca. Oco6eHHOCTU KOHCTPYKIMY IIAXTHOH MedH,
oTcToiHOro ropHa. KonBepTupoBaHe HUKEIIEBBIX
MTEWHOB, O0KUT (halfHINTEHA, AIEKTPOIUIaBKa Ha
OrHEBOM HMKEIb. [loBeaeHre HUKeNs, KoOaabTa, MEIU 1
xene3a. OcCOOEHHOCTH KOHBEPTHPOBAHHUS LITCHHOB.
CocraB u cBOWCTBa (halHIITEHHA, KOHBEPTOPHBIX
1UI1aKoB. TeXHUKO-9KOHOMHYECKHE II0Ka3aTeNU IIpoLecca.
[TyTr noBbIIEHNS CTOHKOCTH (DYTEPOBKH KOHBEPTEPOB.
DneKTpoIIaBKa Ha OrHeBOM HUKeNb. DU3NKO-
XMMHYECKHE OCHOBHI OTIEpaIiiy 00Xkura (haiHImITeHHA.
ArnmnapaTypHoe odopMIeHHE U OKa3aTeIn
OKHUCIIMTEIIBHOTO U CYNb(aTo-XJIOPUPYIOIIETo 00XKuUra.
DJeKTpoIlIaBKa OKCHJIA HUKENS HAa MeTalll. XUMU3M
OCHOBHBIX cTaguil. IIpakTuka u annaparypHoe
oopmiieHne nporecca. TeXHUKO-9KOHOMHYECKHE
[10Ka3aTeJIN BOCCTAHOBUTEIBHOMN 3JIEKTPOIIIABKHU.
ONeKTpOIUTHIECKOe pahUHIPOBAHNE HUKETIS.
IloBenenue npumeceil, aHOAHBIN U KaTOJHBIN IIPOLIECCHI.
OuncTtka aHOIMTa OT MpUMeEceH MeaH, Jkenes3a, kobanbTa
1 nuHKa. HoBble HalIpaBiIeHus: B NUPOMETALTYpruu
OKCHHBIX HUKEIEBBIX pyH. [IepCreKTHBEI NCTIONB30BaHUS
6apOO0TaKHBIX U aBTOKJIABHBIX ITPOLIECCOB.
WHTeHcnuKanms TEXHOJIOTHH 3a CYEeT KHCIOpo/a,
BBICOKOTEMIIEPATYPHOT'O JyThsl. ABTOT€HHBIE IIPOLIECCHL.
TexHHKO-7KOHOMHUUECKHE MTOKa3aTeNIu IPOLECCOB MPU
MIPOU3BOJCTBE HUKeNs. [TyTH CHIKEHUs 3aTpaT TOILIMBHO
-3HEPreTUYECKUX PECYPCOB.

/J1a6/
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XUMHKO-METAJLTypru4eCKUe CBOICTBA HUKEIA U €r0
coenuHeHni. CoipbeBas 06a3a. OKyCKOBaHME OKCHIHBIX
HUKEJIEBBIX U CYJB(OHUIHBIX MEAHO-HUKEIEBBIX Py, U
KOHIIEHTpaToB. IlaBKa OKCHAHBIX HUKEIEBBIX Py HA
mTeiH. XapakTepuCcTUKa Py, OCHOBHbIE MUHEPAJIbI U
MecTopoxaeHus. [loarotToska pya K miaBke:
OpHKeTHpOBaHHE, arJoMepalus, okaTeiBanne. Du3uKo-
XMMHYECKHE OCHOBHI U alliapaTypHOe 0(hOpMIICHUE
mpoueccoB. TeXHUKO-PKOHOMHUYECKUE MOKa3aTeIH
METOJIOB OKYCKOBAHUS U HalpaBJICHUs UX
yCOBEpLIEHCTBOBaHMs. BoccTaHOBUTENBHO-
CYIb(PUIUPYIOIIAs MJIaBKa, €€ (PU3NKO-XUMHYECKHE
OCHOBBI. MeXaHu3M MITeifHO- U 11akooOpa3oBanus. Pomnb
KOKca IpH maxTHo# miaBke. 1lnaky maxTHOM miiaBKH.
Huxenesble mTedHb! 1 MX ocobeHHOCTH. [IpakTrka
npouecca. Oco6eHHOCTU KOHCTPYKIMY IIAXTHOH MedH,
oTcToiHOro ropHa. KonBepTupoBaHe HUKEIIEBBIX
MTEWHOB, O0KUT (halfHINTEHA, AIEKTPOIUIaBKa Ha
OrHEBOM HMKEIb. [loBeaeHre HUKeNs, KoOaabTa, MEIU 1
xene3a. OcCOOEHHOCTH KOHBEPTHPOBAHHUS LITCHHOB.
CocraB u cBOWCTBa (halHIITEHHA, KOHBEPTOPHBIX
1UI1aKoB. TeXHUKO-9KOHOMHYECKHE II0Ka3aTeNU IIpoLecca.
[TyTr noBbIIEHNS CTOHKOCTH (DYTEPOBKH KOHBEPTEPOB.
DneKTpoIIaBKa Ha OrHeBOM HUKeNb. DU3NKO-
XMMHYECKHE OCHOBHI OTIEpaIiiy 00Xkura (haiHImITeHHA.
ArnmnapaTypHoe odopMIeHHE U OKa3aTeIn
OKHUCIIMTEIIBHOTO U CYNb(aTo-XJIOPUPYIOIIETo 00XKuUra.
DJeKTpoIlIaBKa OKCHJIA HUKENS HAa MeTalll. XUMU3M
OCHOBHBIX cTaguil. IIpakTuka u annaparypHoe
oopmiieHne nporecca. TeXHUKO-9KOHOMHYECKHE
[10Ka3aTeJIN BOCCTAHOBUTEIBHOMN 3JIEKTPOIIIABKHU.
ONeKTpOIUTHIECKOe pahUHIPOBAHNE HUKETIS.
IloBenenue npumeceil, aHOAHBIN U KaTOJHBIN IIPOLIECCHI.
OuncTtka aHOIMTa OT MpUMeEceH MeaH, Jkenes3a, kobanbTa
1 nuHKa. HoBble HalIpaBiIeHus: B NUPOMETALTYpruu
OKCHHBIX HUKEIEBBIX pyH. [IepCreKTHBEI NCTIONB30BaHUS
6apOO0TaKHBIX U aBTOKJIABHBIX ITPOLIECCOB.
WHTeHcnuKanms TEXHOJIOTHH 3a CYEeT KHCIOpo/a,
BBICOKOTEMIIEPATYPHOT'O JyThsl. ABTOT€HHBIE IIPOLIECCHL.
TexHHKO-7KOHOMHUUECKHE MTOKa3aTeNIu IPOLECCOB MPU
MIPOU3BOJCTBE HUKeNs. [TyTH CHIKEHUs 3aTpaT TOILIMBHO
-3HEPreTUYECKUX PECYPCOB.

/Cp/
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Pazpnen 3. Merajayprusi cy1bQUIHBIX MEJIHO-
HHKeJIeBbIX PYA




3.1

[InaBka pya ¥ KOHLIEHTPATOB Ha mTeHH. OCOOEHHOCTH
CYJIB(UAHBIX MEIHO-HUKENEBBIX Py H KOHIIEHTPATOB.
[onroroBka CHIphS K IUIaBKe. Pa3HOBHAHOCTH TUIABOK
MEIHO-HUKEJIEBOr0 ChIpbsl Ha IITEHH. [1naBka B
aneKkTpuueckux neyax. OcobeHHOCTH (HU3HKO-
XMMHUYECKHX MTPOLECCOB MPH NEKTPOILIABKE.
XapakrepucTuka 3rekrponedeid. TexHuko-
9KOHOMHYECKHE MTOKA3aTeNN U IIyTH COBEPIICHCTBOBAHII
anekTpornaBku. KoHBepTHpoBaHue MITEIHHOB.
Oco0OeHHOCTH XMMH3Ma, TPaKTHKa U 000pYAOBaHUE TIPH
KOHBEPTHPOBAHUN MEIAHO-HHUKEJIEBBIX IITCHHOB. AHAIN3
croco6oB nepepaboTku QarHmTeiina. OCHOBBI €ro
pazznenenus ¢norauneit. [Tapamerpsl nmpouecca, coctan
MTOJTy9aeMbIX KOHIIEHTPATOB, paclpeieIeHHe 3JIEMEHTOB.
KapOoHHUIBHEII IPOIIECC, er0 TEOPETHIECKUE OCHOBHI.
[Ipumensiemas anmnaparypa. TeXHUKO-IDKOHOMHYECKUE
mokazateni. OGXHUT ¥ ANIEKTPOIUIABKA Ha aHOJBL.
OcoOeHHOCTH OKHCIHTETFHOTO 00KITa HUKEJIEBOTO
KoHLeHTpata. [IpenBapuTensHOe BOCCTAaHOBICHHUE
orapka. [Tokasarenu nporueccoB. YTuiIn3amus cepsl U
TeTIa OTXOAAIMINX Ta30B. [loydeHre HUKeIeBoro
nopomrka B nedax KC. DnexTpormnaBka orapka Ha aHOJBI.
[Ipumensemoe 060py0BaHKE U TTOKA3aTENU €0 pabOTHL
[Tyt coBepIIeHCTBOBaHHS TEXHOJIOTHH B epepaboTKe
Cynb(UIHOTO METHO-HUKEIEBOTO CHIPhS. ABTOTECHHEIE,
0apOoTa)KHBIE U aBTOKJIABHBIE MIPOIIECCH B METAJITYPTUH
MeIHO-HUKENEBBIX Pyl U KOHIIEHTpaToB. Bompock!
CHIDKEHHS DHEPro3aTpar, 3alluThl OKPY>KAIOIIeH CpeIbI.
TexHUKO-7KOHOMHUYECKHE ITOKA3aTeNN IIPH IepepaboTKe
MeIHO-HUKEJIEBOTO ChIPbS.

/JTex/

32

[ImaBka pyx ¥ KOHIIEHTPATOB Ha mTeHH. OCOOCHHOCTH
Cynb(UIHBIX METHO-HUKEIEBBIX Py M KOHIICHTPATOB.
IToaroroBka chipbs K NiaBKe. Pa3HOBUIHOCTH MJIaBOK
MeIHO-HUKENIEBOro ChIpbs Ha IuTelH. [1naBka B
IeKTpUUECcKuX nedax. OcobeHHoCcTH Pr3nKo-
XMMHUYECKHX [IPOLIECCOB MPH IEKTPOILIABKE.
XapakTtepucTtuka snekrponedeil. Texuuko-
SKOHOMMUECKHE [TOKA3aTeI! U IyTH COBEPILEHCTBOBAHNUS
aneKTporuiaBku. KoHBepTUpOBaHUE IITEHHOB.
Oco0eHHOCTH XUMH3Ma, TIPAKTUKA U 000pY0BaHHE IPU
KOHBEPTUPOBAaHUU MEJHO-HHUKEIEBBIX IITEHHOB. AHAIN3
croco0oB nepepadboTky QarinmTeiina. OCHOBHI €ro
pasnenenus ¢uoranueif. [Tapamerpsl mpouecca, COCTaB
MOTy4aeMbIX KOHLIEHTPATOB, pacIpeieeHHE JIEMEHTOB.
KapOoHunbHBIH IpoIiecc, ero TEOPETUISCKHUE OCHOBBI.
IIpumensiemas annaparypa. TeXHUKO-DKOHOMHUYECKUE
nokazarenu. OOXKUT 1 ANEKTPOIIaBKa Ha aHOBI.
Oco0eHHOCTH OKHCIUTENBHOIO 00KUra HUKEIEBOTO
KoHIeHTpara. [IpenBapuTeIbHOE BOCCTAHOBIIEHHE
orapka. ITokazaTenu npoueccos. Y TUIU3aUus CEPhl U
TeIJia OTXOAAMUX Ta3oB. [TomydeHne HUKeNneBOro
niopomika B nedyax KC. DnekrporiaBka orapka Ha aHO/BbI.
ITpumensemMoe 000py10BaHHE U TIOKA3aTENN €ro pabOoTHL
[IyTu coBepiIeHCTBOBaHUS TEXHOJIOTHH B IepepaboTKe
CYJIB(UIAHOTO MEHO-HUKEIEBOTO ChIPbsl. ABTOTCHHBIE,
6apOoTa’kHBIe M aBTOKJIABHBIE MIPOIIECCHl B METAJUTYPTUH
MeIHO-HUKEJIEBBIX Pyl X KOHIIEHTPAToB. Bormpocsr
CHIKEHHS DHEPro3aTpar, 3alUThl OKPY>KaIOIEH CpeIbl.
TeXHUKO-9KOHOMHYECKHE ITOKa3aTeN! IIPH IIepepadoTKe
MEIHO-HHUKEJIEBOTO CHIPhS.

/Cp/
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Pa3znes 4. I'mapomeTaniyprusi HUKeJIst




4.1

OOmas xapakTepuCTHKa THAPOMETALTy prUIeCcKOro
crioco6a nepepaboTKH MEAHBIX M HUKEJIEBBIX PYA.
CepHOKHCIIOTHOE ¥ aMMHAYHOE BBIIICIAYNBAHHE.
MeTo/B! BEIICIICHNS METAJUIOB M3 PACTBOPOB.
Anmnaparypa B TUIPOMETAILTYPTHH MEIU U HUKEIS.
[MepcrieKTHBEI THAPOMETAILTYPTrHY MM ¥ HUKes /JIex/

4.2

OO01as XapakTepHCTHKA THIPOMETAILTY PTHIECKOTO
criocoda repepaboTKH MEHBIX W HUKEIEBBIX PYI.
CepHOKHCIIOTHOE ¥ aMMHAYHOE BbILETIaYNBaHHE.
MeTo/1b!I BBIETIEHHSI METAJIIOB M3 PACTBOPOB.
AmnmapaTypa B THIPOMETAJUTYPTHH MEIH M HUKETIS.
INepcexTHBHI rHAPOMETAITYPrun Mean u Hukems /Cp/
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Paznen 5. Mera/uryprusi CBHHIIA

5.1

TexHonoruueckue cxeMsl MPOU3BOACTBA CBUHIIA U UX
cynrHocTh. HazHauenue u nenu ookura. CocTaB IUXTHI
arnomeparud. [loBeneHre KOMIOHEHTOB IIUXTHI IPH
o0xxure. YCTpOHCTBO U paboTa arinoMepanuoHHbIX
MamuH. CocTaB IPOAYKTOB arjoMepanuy. Y TUIN3anus
CepHl U3 ariuora3oB. TeopeTHIecKre OCHOBEI
BOCCTaHOBUTEIBHON IJIaBKH CBUHIIOBOTO arjaoMepara.
[IyuxTa NIaBKy ¥ MOBEIEHHE €€ KOMIIOHEHTOB IIpU
raBke. [IponykTsl miaBky, ux cocras. Pactipenenenue
METAaJIIOB I10 POIyKTaM uaBKH. OcoOCHHOCTH
yCTpOCTBA MIAXTHBIX Me4ei Ui MIaBKU CBUHIIOBOTO
arnoMepata. TexHoIorHs NoTy4YeHus] CBUHLA U3
Cynb(haTHBIX U KapOOHATHBIX CBUHIIOBBIX KEKOB.
YcrpoiicTBO KOpOTKO-OapabaHHBIX MeUei, COCTaB IIUXTEL,
MIPOIYKTOB MIIABKH. XapaKTEepHUCTUKA TEXHOIOTHUECKOH
CXEMBI TIPOMETAILTYPIHIECKOr0 paHHIPOBAHUS
4gepHOBOTO cBHHIA. OOe3MexnBanne cBuHIA. CyITHOCTH
MIPOLIECCOB IPpy0Oro U TOHKOTO 00e3MEKUBAHHS.
TeopeTnueckue 0CHOBBI IpoLECCa: JUarpaMMa
COCTOSIHHS CHCTEMBI «Meb-CBHHEI». COCTaB M BEIXOX
IPOIyKTOB oOe3MexuBanus. [lepepaboTka MeHBIX
LIIMKEPOB U MEIHO-CBUHIIOBOIO LITEiHA.
OxwucnuTensHoe padhUHIpOBaHHE CBUHIA. DH3HUKO-
XMMHYECKHE OCHOBHI PA(QUHUPOBAHUS OT MBIIIBSIKA,
CypbMBI 1 070Ba. [IpaxkTuka npomecca u anmnapaTypHoe
opopmienue. [lepepaboTka 1IETOYHBIX TIIABOB.
Obeccepebpenne ceuHIa. CyIIHOCTH CIIOCOO0OB
pa3zieNeHus CBUHIIA U OJIarOpOIHBIX METALIOB.
JuarpaMmsl COCTOSIHHSI CHCTEM «LIUHK-CBHHEI», «I[HHK-
cepeOpoy», IIMHK-30JI0TO», KIIMHK-Meby. [IpakTuka
nposezneHus oneparmii. Crioco0s! mepepaboTku
cepebpucToil neHsl. Kynensius cepeOpucToro cBUHIIA.
llenoynoe oOecIMHKOBaHUE CBUHIIA: XUMHU3M, NIPAKTHKA
IIporecca, COCTaB IUIaBOB 1 UX IepepaboTka. Bakyymuoe
obecIHKOBaHHE. TeopeTHdecKre OCHOBEI CIOCO0a.
KoncrpykrusHoe odopmieHue npouecca. [Ipakrruka
paduHIpOBaHUS ¥ TIOKa3arenu. O0e3BUCMyUYHBaHHE
CBHHIA. J[arpaMMBbI COCTOSIHUSI CHCTEM «BHCMYT-
KaJIbLU», «BUCMYT-Maruuit». IlpaxkTuka
00e3BrCMyYHBaHMs. BpIX0JI, cCOCTaB BUCMYTHCTBIX
ChEMOB U HX mepepadoTka. [lokazarenu oneparuit
obe3BucMyudnBaHus. KauecTBeHHOE paduHIpOBaHKE
cBuHIa /Jlex/
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TexHOMOrMUECKHE CXEMBI IPOU3BOACTBA CBUHIIA H UX
cyurHocts. HazHauenue u nenu ooxura. CoctaB IIUXTHI
ariomepary. [loBegeHre KOMIOHEHTOB IIUXTHI IPU
obxwure. YCTpOHCTBO U paboTa arioMeparmOHHbBIX
mamuH. CocTaB MPOAYKTOB arjioMepaluu. Y THIN3aus
Cephbl U3 arjiora3oB. TeopeTUUECKHE OCHOBbI
BOCCTaHOBUTEIIFHOW TJIABKH CBHHIIOBOTO arjoMepara.
[IuxTa MIaBKY ¥ MOBEICHHUE €€ KOMIIOHEHTOB IIpU
miaBke. [IponykThl muaBky, ux coctaB. Pacnpenenenue
METAaJIIOB I10 MPOIyKTaM IuIaBKH. OcoOeHHOCTH
yCTpOMCTBA MIAXTHBIX Ie€Yei IS MIaBKA CBUHIIOBOTO
araoMepata. TeXHOJIOTHs MOTyueHHs CBUHLIA U3
Cynb(haTHBIX U KapOOHATHBIX CBHHIIOBBIX KEKOB.
YCTpoiicTBO KOPOTKO-0apabaHHBIX MMEeYe, COCTAB IIUXTEHI,
MIPOAYKTOB IUIaBKU. XapaKTEPUCTUKA TEXHOIOTMIECKOI
CXEMBI TUPOMETAILTYPIrHIECKOr0 pa MHUPOBAHUS
4yepHOBOTO cBHHIA. OOe3MexnBanne cBUHIA. CyITHOCTH
IIPOIIECCOB I'PYOOTO ¥ TOHKOTO 00E3MEKUBAHUSL.
TeopeTuyeckre OCHOBEI Ipoliecca: AuarpaMma
COCTOSIHUSI CUCTEMBI «Meib-CBUHEI. COCTaB U BBIXO]
MIPOIYKTOB oOe3MexnBanus. [lepepaboTka MeTHBIX
IIIIKEPOB K MEIHO-CBHHIIOBOTO IITEIHA.
OxucnutensHoe padpuHUpoBaHUe CBUHLA. DU3HKO-
XMMHYECKHE OCHOBHI PaQUHUPOBAHUS OT MBIIIBSIKA,
CYpBbMBI 1 0J10Ba. [IpaxkTnka mnpomecca u anmapaTypHoe
odopmienue. [lepepaboTka IMIETOUHBIX MJIABOB.
Ob6eccepedpenue cBunIa. CyIIHOCTh CIIOCO00B
pa3ieNieHns] CBUHIIA B OJIarOPOTHBIX METaJLIOB.
JmarpaMMBl COCTOSIHHSI CHCTEM «IIUHK-CBHHEI», «IIHK-
cepedpoy», HUHK-30JI0TO», «UUHK-Meab». [IpakTuka
mpoBezeHus oneparmii. Crioco0s! mepepaboTku
cepebpucToit neHsl. Kynensius cepeOprucToro CBUHIIA.
[enounoe 06ecIMHKOBaHUE CBUHIIA: XUMU3M, IIPAKTUKA
poliecca, COCTaB IIABOB U HX MepepaboTka. BakyymHoe
obecIHKOBaHNEe. TeopeTHIecKre OCHOBHI CIIOC0o0a.
KoncrpykrueHoe odopmienue nponecca. [Ipaktuka
paduHHpoBaHus U oka3arenu. OO0e3BUCMyUYHBaHHE
CBHHIA. J[arpaMMBI COCTOSIHUS] CHCTEM «BHCMYT-
KallbLIUI», «BUCMYT-MarHuit». IIpakTuxa
00e3BuCcMy4nBaHusl. BbIXo, cocTaB BUCMYTHCTBIX
CHEMOB U X nepepadotka. [lokazarenu oneparmii
obe3BucMydnBanus. KauecTBeHHOE paduHIpOBaHKE
cBunma /J1ab/
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TexHOMOrMUECKHE CXEMBI IPOU3BOACTBA CBUHIIA H UX
cyurHocts. HazHauenue u nenu ooxura. CoctaB IIUXTHI
ariomepary. [loBegeHre KOMIOHEHTOB IIUXTHI IPU
obxwure. YCTpOHCTBO U paboTa arioMeparmOHHbBIX
mamuH. CocTaB MPOAYKTOB arjioMepaluu. Y THIN3aus
Cephbl U3 arjiora3oB. TeopeTUUECKHE OCHOBbI
BOCCTaHOBUTEIIFHOW TJIABKH CBHHIIOBOTO arjoMepara.
[IuxTa MIaBKY ¥ MOBEICHHUE €€ KOMIIOHEHTOB IIpU
miaBke. [IponykThl muaBky, ux coctaB. Pacnpenenenue
METAaJIIOB I10 MPOIyKTaM IuIaBKH. OcoOeHHOCTH
yCTpOMCTBA MIAXTHBIX Ie€Yei IS MIaBKA CBUHIIOBOTO
araoMepata. TeXHOJIOTHs MOTyueHHs CBUHLIA U3
Cynb(haTHBIX U KapOOHATHBIX CBHHIIOBBIX KEKOB.
YCTpoiicTBO KOPOTKO-0apabaHHBIX MMEeYe, COCTAB IIUXTEHI,
MIPOAYKTOB IUIaBKU. XapaKTEPUCTUKA TEXHOIOTMIECKOI
CXEMBI TUPOMETAILTYPIrHIECKOr0 pa MHUPOBAHUS
4yepHOBOTO cBHHIA. OOe3MexnBanne cBUHIA. CyITHOCTH
IIPOIIECCOB I'PYOOTO ¥ TOHKOTO 00E3MEKUBAHUSL.
TeopeTuyeckre OCHOBEI Ipoliecca: AuarpaMma
COCTOSIHUSI CUCTEMBI «Meib-CBUHEI. COCTaB U BBIXO]
MIPOIYKTOB oOe3MexnBanus. [lepepaboTka MeTHBIX
IIIIKEPOB K MEIHO-CBHHIIOBOTO IITEIHA.
OxucnutensHoe padpuHUpoBaHUe CBUHLA. DU3HKO-
XMMHYECKHE OCHOBHI PaQUHUPOBAHUS OT MBIIIBSIKA,
CYpBbMBI 1 0J10Ba. [IpaxkTnka mnpomecca u anmapaTypHoe
odopmienue. [lepepaboTka IMIETOUHBIX MJIABOB.
Ob6eccepedpenue cBunIa. CyIIHOCTh CIIOCO00B
pa3ieNieHns] CBUHIIA B OJIarOPOTHBIX METaJLIOB.
JmarpaMMBl COCTOSIHHSI CHCTEM «IIUHK-CBHHEI», «IIHK-
cepedpoy», HUHK-30JI0TO», «UUHK-Meab». [IpakTuka
mpoBezeHus oneparmii. Crioco0s! mepepaboTku
cepebpucToit neHsl. Kynensius cepeOprucToro CBUHIIA.
[enounoe 06ecIMHKOBaHUE CBUHIIA: XUMU3M, IIPAKTUKA
poliecca, COCTaB IIABOB U HX MepepaboTka. BakyymHoe
obecIHKOBaHNEe. TeopeTHIecKre OCHOBHI CIIOC0o0a.
KoncrpykrueHoe odopmienue nponecca. [Ipaktuka
paduHHpoBaHuUs U moka3arenu. O0e3BHCMYYHBaHUE
CBHHIA. J[arpaMMBI COCTOSIHUS] CHCTEM «BHCMYT-
KallbLIUI», «BUCMYT-MarHuit». IIpakTuxa
00e3BuCcMy4nBaHusl. BbIXo, cocTaB BUCMYTHCTBIX
CHEMOB U X nepepadotka. [lokazarenu oneparmii
obe3BucMydnBanus. KauecTBeHHOE paduHIpOBaHKE
ceunmna /Cp/
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6.1

TexHOMOrMUECKHE CXEMBI IEPEPAOOTKH ITUHKOBBIX
KOHLIEHTPATOB MHUPO- ¥ TUIPOMETAJITY PrUYeCKUMHU
criocobamu, ux cymHocTs. CynbdaTHbIH OamaHC.
Oco0eHHOCTH OKHCIHTENBHO-CYTb()aTH3UPYIOIIETO
00’kUra KOHLIEHTPATOB AT MHPO- U
THAPOMETATYPrHUeCKON IepepadoTKH orapKa.
[ToBeeHME KOMITOHEHTOB OTapKa ITpH 00XKHTE.
TpeOoBaHus, IpeabsBIsIEMbIe K OTapKy. Pa3HOBUIHOCTH
anmaparypHoro opopmieHust ooxkura. [Ipaktuka ooxura.
CocraB IIpOIyKTOB OOKHUTra U ITOKa3aTeN! IPOIIecca.
Kpatkas xapakTepHCTHKa OCHOBHBIX ITPOIIECCOB,
MIPOTEKAIOIIUX MPU BBIILEIAUUBAHUY OrapKa.
Pa3HOBUIHOCTH TEXHOJIOTMYECKUX CXEM H CIIOCOOOB
BhImenaunBanms. Knaccugukarms orapka. Cocran
MIPOIYKTOB BBIIIEIAUNBAHUS U IIOKA3aTENIN IIPOIIECCa.
Kiaccudukanus npuMecei IMHKOBOTO 3JIEKTPOINTA, UX
BJIMSTHHE Ha pe3yJIbTaThI AJIEKTPOJIH3a PacTBopa cyiabdaTa
IIMHKA ¥ XapaKTEePUCTHKA CIIOCOOOB OUNCTKH PAaCTBOPOB
(ruxponuTHYecKas, IEMEHTallMOHHAsA, XUMUYecKast
ouncTka). OCHOBHBIE CBEJICHUS O TEOPUH
AIIEKTPOOCAXKICHHUS INHKA U3 CYIb()AaTHBIX PaCTBOPOB.
Oco0eHHOCTH MEKTPOHBIX IPOIIECCOB.
[epenanpskeHue BbIIENEHNS BOJOPOAA HA KATOJE U €T0
3aBHCHMOCTB OT ITapaMeTPOB IeKTpoiu3a. Llnpkymsmms
anexTposnuta. Crioco0B! OXITaXICHNS SIEKTPOIIHTA.
BiusiHue cocTaBa 3JIEKTpOSIUTA U YCIOBUH 2JIEKTPOIN3a
Ha HoKa3aren npouecca. KoHerpykTiBHOE oopmiieHne
nporecca. XapaKTeprCTHKa IIMHKOBBIX KeKOB. CIIOCOOBI 1
OCHOBHBIE TTOKA3aTeIH UX NePepab0OTKH BeIbLIEBAHUEM I
THAPOMETAJTypruueckuM MetonoM. [lepepaboTka MegHO-
KaJMHEBBIX KCKOB. XapaKTEePUCTHKA CITOCO00B
nepepaboTkn. PU3UKO-XUMHUIECKas CyITHOCTb.
TexHomornueckas cxema, anmnapaTypHoe opopMiIeHHe U
IIPaKTHKa paboThl OCHOBHEIX nepenenos. Kpatkas
XapaKTEePUCTHKA YTIETEPMHIECKOTO CIIoco0a MOIydeHNs
IUHKA ¥ THPOMETAIITYPrHIecKOro crocoda
pacduHMpoBaHUs IMHKA. Pa3HOBUAHOCTH criocoba U ero
ammapaTypHoe opopmireHre. HoBble mporieccs
MTOTy9eHHs IIMHKA. ABTOKJIaBHBIE CITOCOOBI ITepepaboTKu
LUHKCOJICP>KAILETo ChIPbs. PeleHne 3KoIornaeckux
po0JIeM B METAUTYpIr UM LIMHKA. TeXHUKO-
9KOHOMHYECKHE TTOKa3aTeNN IPOIEeCCOB IIPpH
IIPOHU3BOJCTBE IKMHKA. /JIex/




6.2

TexHOMOrMUECKHE CXEMBI IEPEPAOOTKH ITUHKOBBIX
KOHLIEHTPATOB MHUPO- ¥ TUIPOMETAJITY PrUYeCKUMHU
criocobamu, ux cymHocTs. CynbdaTHbIH OamaHC.
Oco0eHHOCTH OKHCIHTENBHO-CYTb()aTH3UPYIOIIETO
00’kUra KOHLIEHTPATOB AT MHPO- U
THAPOMETATYPrHUeCKON IepepadoTKH orapKa.
[ToBeeHME KOMITOHEHTOB OTapKa ITpH 00XKHTE.
TpeOoBaHus, IpeabsBIsIEMbIe K OTapKy. Pa3HOBUIHOCTH
anmaparypHoro opopmieHust ooxkura. [Ipaktuka ooxura.
CocraB IIpOIyKTOB OOKHUTra U ITOKa3aTeN! IPOIIecca.
Kpatkas xapakTepHCTHKa OCHOBHBIX ITPOIIECCOB,
MIPOTEKAIOIIUX MPU BBIILEIAUUBAHUY OrapKa.
Pa3HOBUIHOCTH TEXHOJIOTMYECKUX CXEM H CIIOCOOOB
BhImenaunBanms. Knaccugukarms orapka. Cocran
MIPOIYKTOB BBIIIEIAUNBAHUS U IIOKA3aTENIN IIPOIIECCa.
Kiaccudukanus npuMecei IMHKOBOTO 3JIEKTPOINTA, UX
BJIMSTHHE Ha pe3yJIbTaThI AJIEKTPOJIH3a PacTBopa cyiabdaTa
IIMHKA ¥ XapaKTEePUCTHKA CIIOCOOOB OUNCTKH PAaCTBOPOB
(ruxponuTHYecKas, IEMEHTallMOHHAsA, XUMUYecKast
ouncTka). OCHOBHBIE CBEJICHUS O TEOPUH
AIIEKTPOOCAXKICHHUS INHKA U3 CYIb()AaTHBIX PaCTBOPOB.
Oco0eHHOCTH MEKTPOHBIX IPOIIECCOB.
[epenanpskeHue BbIIENEHNS BOJOPOAA HA KATOJE U €T0
3aBHCHMOCTB OT ITapaMeTPOB IeKTpoiu3a. Llnpkymsmms
anexTposnuta. Crioco0B! OXITaXICHNS SIEKTPOIIHTA.
BiusiHue cocTaBa 3JIEKTpOSIUTA U YCIOBUH 2JIEKTPOIN3a
Ha HoKa3aren npouecca. KoHerpykTiBHOE oopmiieHne
nporecca. XapaKTeprCTHKa IIMHKOBBIX KeKOB. CIIOCOOBI 1
OCHOBHBIE TTOKA3aTeIH UX NePepab0OTKH BeIbLIEBAHUEM I
THAPOMETAJTypruueckuM MetonoM. [lepepaboTka MegHO-
KaJMHEBBIX KCKOB. XapaKTEePUCTHKA CITOCO00B
nepepaboTkn. PU3UKO-XUMHUIECKas CyITHOCTb.
TexHomornueckas cxema, anmnapaTypHoe opopMiIeHHe U
IIPaKTHKa paboThl OCHOBHEIX nepenenos. Kpatkas
XapaKTEePUCTHKA YTIETEPMHIECKOTO CIIoco0a MOIydeHNs
IUHKA ¥ THPOMETAIITYPrHIecKOro crocoda
pacduHMpoBaHUs IMHKA. Pa3HOBUAHOCTH criocoba U ero
ammapaTypHoe opopmireHre. HoBble mporieccs
MTOTy9eHHs IIMHKA. ABTOKJIaBHBIE CITOCOOBI ITepepaboTKu
LUHKCOJICP>KAILETo ChIPbs. PeleHne 3KoIornaeckux
po0JIeM B METAUTYpIr UM LIMHKA. TeXHUKO-
9KOHOMHYECKHE TTOKa3aTeNN IPOIEeCCOB IIPpH
IIPOU3BOJCTBE IIMHKA. /JIab/
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6.3 TexHOMOrMUECKHE CXEMBI IEPEPAOOTKH ITUHKOBBIX 5 11 0
KOHLIEHTPATOB MHUPO- ¥ TUIPOMETAJITY PrUYeCKUMHU
criocobamu, ux cymHocTs. CynbdaTHbIH OamaHC.
Oco0eHHOCTH OKHCIHTENBHO-CYTb()aTH3UPYIOIIETO
00’kUra KOHLIEHTPATOB AT MHPO- U
THAPOMETATYPrHUeCKON IepepadoTKH orapKa.
[ToBeeHME KOMITOHEHTOB OTapKa ITpH 00XKHTE.
TpeOoBaHus, IpeabsBIsIEMbIe K OTapKy. Pa3HOBUIHOCTH
anmaparypHoro opopmieHust ooxkura. [Ipaktuka ooxura.
CocraB IIpOIyKTOB OOKHUTra U ITOKa3aTeN! IPOIIecca.
Kpatkas xapakTepHCTHKa OCHOBHBIX ITPOIIECCOB,
MIPOTEKAIOIIUX MPU BBIILEIAUUBAHUY OrapKa.
Pa3HOBUIHOCTH TEXHOJIOTMYECKUX CXEM H CIIOCOOOB
BhImenaunBanms. Knaccugukarms orapka. Cocran
MIPOIYKTOB BBIIIEIAUNBAHUS U IIOKA3aTENIN IIPOIIECCa.
Kiaccudukanus npuMecei IMHKOBOTO 3JIEKTPOINTA, UX
BJIMSTHHE Ha pe3yJIbTaThI AJIEKTPOJIH3a PacTBopa cyiabdaTa
IIMHKA ¥ XapaKTEePUCTHKA CIIOCOOOB OUNCTKH PAaCTBOPOB
(ruxponuTHYecKas, IEMEHTallMOHHAsA, XUMUYecKast
ouncTka). OCHOBHBIE CBEJICHUS O TEOPUH
AIIEKTPOOCAXKICHHUS INHKA U3 CYIb()AaTHBIX PaCTBOPOB.
Oco0eHHOCTH MEKTPOHBIX IPOIIECCOB.
[epenanpskeHue BbIIENEHNS BOJOPOAA HA KATOJE U €T0
3aBHCHMOCTB OT ITapaMeTPOB IeKTpoiu3a. Llnpkymsmms
anexTposnuta. Crioco0B! OXITaXICHNS SIEKTPOIIHTA.
BiusiHue cocTaBa 3JIEKTpOSIUTA U YCIOBUH 2JIEKTPOIN3a
Ha HoKa3aren npouecca. KoHerpykTiBHOE oopmiieHne
nporecca. XapaKTeprCTHKa IIMHKOBBIX KeKOB. CIIOCOOBI 1
OCHOBHBIE TTOKA3aTeIH UX NePepab0OTKH BeIbLIEBAHUEM I
THAPOMETAJTypruueckuM MetonoM. [lepepaboTka MegHO-
KaJMHEBBIX KCKOB. XapaKTEePUCTHKA CITOCO00B
nepepaboTkn. PU3UKO-XUMHUIECKas CyITHOCTb.
TexHomornueckas cxema, anmnapaTypHoe opopMiIeHHe U
IIPaKTHKa paboThl OCHOBHEIX nepenenos. Kpatkas
XapaKTEePUCTHKA YTIETEPMHIECKOTO CIIoco0a MOIydeHNs
IUHKA ¥ THPOMETAIITYPrHIecKOro crocoda
paduHUpOBaHUS IMHKA. Pa3HOBUIHOCTH CrIoco0a U ero
ammapaTypHoe opopmireHre. HoBble mporieccs
MTOTy9eHHs IIMHKA. ABTOKJIaBHBIE CITOCOOBI ITepepaboTKu
LUHKCOJICP>KAILETo ChIPbs. PeleHne 3KoIornaeckux
po0JIeM B METAUTYpIr UM LIMHKA. TeXHUKO-
9KOHOMHYECKHE TTOKa3aTeNN IPOIEeCCOB IIPpH
IIpou3BOJCTBE nuHKA. /Cp/

6.4 Koncynpramus no aucuuruinze /Koue/ 5 2 0

3.0LIEHKA KAUECTBA PEATTM3ALINN JUCHUILIAHGBI (MOAYJIST)

3.1. Texkymuii KOHTPOJIb

@DopMbI ¥ BUABI TEKYLIEr0 KOHTPOIISA [0 JUCUUIUIHHE, BUBI 3aJaHH, KDUTEPUH HX OLICHUBAHUS, paclpeeieHie 6aiIoB 10 BUaaM
Tekyiero kKoutpoJs B BPC (pu ucnosip30Banin) pa3pabaThlBalOTCsI MPEOAaBATEICM TUCLHMILUTHHBI C YIETOM €€ CHeHH(DUKH 1
JIOBOJISITCS JIO CBEJICHHS 00y4alOIUXCs Ha IEPBOM Y4eOHOM 3aHSTHH.

Teky1umii KOHTPOIIb YCIIEBAEMOCTH OCYLICCTBISICTCSI IPEIIogaBaTeIeM AUCLMILIMHEL B paMKax KOHTAaKTHOW paboThI U
CaMOCTOSTENBHOMH paboThl 00YYaOIIHXCSL.

Bo3MoxHBI pa3nudHbie (HOPMBI TPOBEICHUS TEKYIIEH aTTeCTAlUK: YCTHBIA OTBET, IUCHbMEHHBIH OTBET, KOMITBIOTEPHOE
TECTUPOBAHHE, BHINOIHEHHE IIPAKTUIECKOT0 3aJaHUs B DIICKTPOHHON HH(OpMaIOHHO-00pa3oBaTenbHol cpeae (AMOC).

s ukcupoBaHust pe3yabTaTOB TEKYILEro KOHTPOJIS MOXKET Hcmoib3oBathes DUOC.

3.2. [IpomMe:xyTOUHAS aTTECTAIUS

ITpomesxyTouHas aTTecTalus 10 JTUCUUIUIMHE IPOBOJUTCS C UCIIOIB30BAHUEM BOIIPOCOB U 33/1aHUM U3 KOMILJIEKTa OLIEHOYHBIX
Mmarepuanos (KOM) o qucrmrumae.
Ornenka c()OpMUPOBAaHHOCTH KOMIIETSHIINH (YACTH KOMIIETEHIINN ) OCYIIECTBIISIETCS] Ha OCHOBE OLICHKH:

0 3HAHUEBBIX PE3yJbTATOB — MPOBEPSIOTCA Uepe3 TECTOBBIE 3alaHHs C BBIOOPOM OJHOTO MM HECKONBKUX IMPAaBUIIBHBIX
OTBETOB, a TAK)KE YEPE3 YCTHBIN MM MUCbMEHHBIN OTBET Ha TEOPETUUECKHE BOIIPOCHI;
O YMEHHUH U BIIAJICHUI — MIPOBEPSIIOTCS Yepe3 BBHIIIOJIIHEHNE MPAKTHIECKHX, Ta00PaTOPHBIX WM MPOSKTHBIX 3aJaHUMH, a

TaKKe Yepe3 PelIeHne THIIOBBIX MPO(ecCHOHANBHBIX 3a/1au.
Kputepun onieHHBaHNS TEOPETHUECKUX BOIIPOCOB M TECTOBBIX 3a/laHUM:
O «otnngHo» — 90-100% npaBUIIBHBIX OTBETOB;
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«xopomo» — 76—-89% mpaBUIBHBIX OTBETOB;

«yZIOBIETBOPUTENBHO» — 60—75% IMpaBUIBHBIX OTBETOB;
«HEYZIOBJIETBOPUTENBbHO» — MeHee 60% NpaBUILHBIX OTBETOB;
«3aureHo» — 60—100% npaBUIIBHBIX OTBETOB;

«HEe3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

Kpurepun onieHnBaHuUS MPaKTHUECKUX (MTPAKTUKO-OPUEHTUPOBAHHBIX) 3aJaHHI:
«OTIIMYHOY» — 3aJ]aHUE BBITIOJIHEHO MOJHOCTHIO, 0e3 OmMOOK M HeTO0YETOB; IMPOAEMOHCTPHPOBAHO CBOOOIHOE BIIafeHNE
MaTepralioM, yMEeHHE IPIMEHATh 3HAHHUS B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYAIHsAX;
«XOPOILO» — 3a/laHKe BBIMOIHEHO MOTHOCTBIO, JOMYyIIEHbI He Ooliee OHONM Herpy0oil omMOKM MM OJHOTO-ABYX
HEI0YETOB;
«YIOBIICTBOPHUTEIIFHOY» — 3aJJaHNE BBIIIOIHCHO HE MEHEEe 4eM Ha 2/3; MOmyIeHs! OJHa Tpy0as nim IBe-TpH HerpyObie
OIMOKH, HO O0IIas JIOTHKA PEIICHHs COXPAaHEHa;
«HEYJIOBJICTBOPUTEIHHO» — 33IaHHC BBIIOJHEHO MEHEe 4eM Ha 2/3; IOIyIeHbl IpyOble OMIMOKH, CBUACTENLCTBYIOIIHIE O
HETIOHNMAaHUH CYTH 33/IaHHS WJIH OTCYTCTBHHM HEOOXOANMBIX YMECHHIH;
«3aureHo» — 60—100% mpaBUIBHBIX OTBETOB;
«He3ayTeHo» — MeHee 60% MpaBUIIBHBIX OTBETOB.
O0mye MoJI0KeHHs:
Bo3MoHBI pa3nuaHbe (HOPMBI TPOBEACHIUS IPOMEKYTOUHOH aTTECTAINH: YCTHBIH OTBET, TUCEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHUPOBaHUE, BHIIIOJHEHNE MMPAKTHUECKOTO 3aJaHus B AIEKTPOHHON HH(OopMaIimoHHO-00pa3oBaTensHol cpeae (DMOC).
Kaskzipiit o0yuaromuiicst moyyaeT yHUKAIbHBIA BApUAHT 331aHn, c()OPMUPOBAHHBIN N3 KOMIUIEKTA OLIEHOUHBIX MaTepHaIIOB.
HToroBas oreHKa BEICTABIACTCS C YIETOM KaK TEKYIIEro KOHTPOJIS (IIPH HAJMYHNH), TaK U Pe3yTbTaTOB ITPOMEXKYTOUHOI
aTTECTAIH.
KoMIIeKThI O1IEHOYHBIX MaTepHaIoB pa3padaThIBalOTCs Ha Kadeape 1 cooTBeTcTBYIOT TpeboBanusam OI'OC BO, conepxanunio
pabodeit mporpaMMbI 1 HHAWKATOpaM KOMITETCHIUH B 9aCTH, GOPMHUPYEMOH B paMKaX AUCIHIUIAHEIL.

4. YYHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIHUIIJINHBI (MOJXY JIA)

4.1. Pexomenayemast 1ureparypa

4.1.1. OcHoBHas IUTEpaTYypa

ABTOPBI, COCTaBUTEIIN 3arnaBue WznarenscTBo, TOX On.aapec
JI1.1 | JlockytoB @. M., Pac4yeTsl Mo METaTypIruy TSHKENBIX IIBETHBIX Mockaa: https://biblioclub.ru/in
Hetinnep A. A. METAJUIOB: y4eOHOE mocooue TocynapcTBenHoe dex.php?
Hay4yHO-TeXHHUYeCKoe |page=book&id=23022
HU31aTEJILCTBO 0
JIUTEPATYPHI IO
YEPHOI U IBETHOU
MeTautyprud, 1963
JI1.2 | Msicuk P. K., Jlutelinble crIaBbl HA OCHOBE TSDKENBIX LIBETHBIX | EkatepunOypr: https://biblioclub.ru/in
Cymuius A. B., METAJUIOB: y4eOHOE mocooue WznarenscTBO dex.php?
Bpycunip C. B. VYpansckoro page=book&id=69019
yHuBepcurera, 2016 7
JI1.3 | Msicuk P. K., Jlutelinble crIaBbl HA OCHOBE TSDKENBIX LIBETHBIX | MockBa: IOpaiit, 2025 | https://urait.ru/bcode/S
CynuuuH A. B., METAJUIOB: YUSOHHUK IS BY30B 63250

Bpychunpin C. B.

4.2.1 IlepeveHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 odecneyeHnst

KoMIIIeKT TUIIeH3UOHHOTO U CBO6OI[HO pactpoCTpaHAEMOro NporpaMMHOTo 06ecnequI/m, B TOM YHCJIC OTCUYCCTBCHHOI'O
IMPOU3BOJACTBA, KOTOPBIM obecneuen YHUBEPCUTET:

1. Onepanmonnas cucrema Microsoft Windows (Bepcun, monnepxnuBaemsie TY YI'MK) win oTedecTBeHHBIE ONIepalliOHHEIE
cucTeMsl Ha 6a3e Linux, cooTBeTCTBYOIHE TPeOOBaHNAM NH(POPMAIHOHHON 0€301TaCHOCTH 1 MOAEPKIUBaeMble HHYPACTPYKTYpOit
YHUBEPCHUTETA.
2. AntuBupyc Kacnepckoro (JMiieH3MpoBaHHOE aHTHBHPYCHOE perieHue, npumensemoe B UT-uH(ppacTpyKkType yHUBEpCUTETA).
3. CpenctBa ceTeBoit Oe3omacHoCTH U QruibTparyu Tpadpuka SkyDNS.
4. OducHoe mporpaMMHOe obecrieueHne cemericTBa Microsoft nnu coBmectumslii oducuslit maket («P7-Oducy, OnlyOffice,
LibreOffice), obecrieunBaroniuii padboTy ¢ TEKCTOBBIMHU JOKYMEHTaMH, SJIEKTPOHHBIMHU TaOJIMLaMH, IPE3EHTALUSIMU U 0a30BBIMU
(dhopmaramu oOMeHa.
5. Bpaysepsl u cpencTBa qoctymna kK Bed-pecypcam (Sunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DMOC, 6ubIMOoTeYHBIMU U 00pa30BaTEIbHBIMU OHJIAHH-TIAT(GOPMaMHU, C YCTaHOBICHHBIMU

ceprudpuxaramu Munlludpsr PO.

6. CpenctBa paboThI ¢ apXxuBaMH U BailyioBoit cucteMoii (Harpumep, 7-Zip, WinRAR wu BcTpoeHHBIE CpeicTBa ONepariioHHON
CUCTEMBI).
7. CpeactBa npocMoTpa 1 06pabotku PDF-nokymentos Adobe Acrobat Reader, niu Bctpoennsie cpencra OC.
8. I'padmaeckuii pegakrop Paint. NET wmm ero kpoccrutatdopmennsie ananoru (GIMP u np).
9. Texcrossrit penaktop Visual Studio Code mmui coBMecTUMBIE KpocCIIaT(GOpMEHHBIE PEIICHHS C OTKPBITHIM HCXOIHBIM KOTOM.

4.2.2 Ilepevyens npo¢ecCHOHATBLHBIX 623 JAHHBIX H HH()OPMANHOHHBIX CIPABOYHBIX CHCTEM



https://biblioclub.ru/index.php?page=book&id=230220
https://biblioclub.ru/index.php?page=book&id=690197
https://urait.ru/bcode/563250

4.2.2.1 | Poccuiickue *ypHaJsl B CBOOOTHOM JOCTYIIe HAYYHOH 31eKTpoHHOM 6nbmmoreka eLIBRARY.RU

4.2.2.2 | CnpaBouHas npasoBas cuctema Koncynprantllnoc

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIITMHBI (MOAY JIS)

5.1 O0mas xapakTepuCTHKA y4eOHbIX ayIUTOPHUii U HHBIX MOMeIeHUH

Jucuunminza (MOayJIb, IPAKTHKA) pealn3yeTcs B yUeOHBIX ayAUTOPHUSX AJII IPOBEACHHS YUeOHBIX 3aHATHH, OCHAICHHBIX
000pyIOBaHUEM W TEXHUYECKIMH CPEICTBAMU O0yUCHHS.

Y4eOHBIE ayTUTOPUH AT IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA YKOMIIICKTOBAHBI Y4eOHOH MeOEeTbi0 M TEXHHIECKUMH
cpeacTBaMu 0Oy4eHUs: MyJIbTUMEINITHOe 000pyJ0BaHHUE IS PEAOCTaBICHUS YueOHOH HH(OpMaUU ayAUTOPUH (CTallMOHAPHOE
WK TIEpEeHOCHOE) | (IIpH HEOOXOANMOCTH) 3ByKOYCHIIMBAIOIEe 000py10BaHUE (CTAIMOHAPHOE HJIH IIEPECHOCHOE).

Y4eOHBIE ayTUTOPHH JJISI IPOBEACHUS IPAKTHIECKUX 3aHATHH, B TOM YHCIIe CEMHHAPCKOTO THIIA, TPYIIITOBEIX U HHANBHIYIEHBIX
KOHCYJBTAIHi, TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHON aTTECTAIlMN YKOMIUICKTOBAHBI y4eOHOH MEOEIbI0 M TeXHIUECKUMH
cpeacTBaMu 00y4eHUs: MyJIbTUMEINITHOe 000py10BaHNUE (CTALlMOHAPHOE WIIM MIEPEHOCHOE) U (IIPU HEOOXOIUMOCTH)
3BYKOYCHIIMBAOIIee 000pyIoBaHUE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

[Tomemenne I cCaMOCTOSITENBHOH pabOTH OCHAIIEHO KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO TIOAKITIOUCHHUS K CETH
"UnTepHer" u o0ecrnieyeHneM 0CTyMa B 3JEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPELy.

AKTyaJbHbIE CBEAICHUS O HAJIMYUH 000PYI0BaHHBIX YUeOHBIX KAOMHETOB M OOBEKTOB JUIsl IPOBE/ICHNUS PAKTUUCCKUX 3aHITUH
TIPEe/ICTaBICHBI B CHICIHATIBLHOM pa3zene «CBemeHns 00 00pa3oBaTeIbHON OpraHu3anymy 0GHINATFHOTO CaliTa YHUBEPCHUTETA.

5.2 IlepeyeHp cnenUATN3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX J1a00PAaTOPHBLIM 000pYyI0BaHHEM (3AI0JIHAETCS NIPH
He00X0IMMOCTH)

Ayn. Ne | Hasnauenue | OcHarieHue

6. METOAUYECKHUE YKA3ZAHUA VI OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

MeTtoandeckue yKa3aHus Uisi 00ydJaroInuXcs IO OCBOCHUIO TUCIHITTHHBI

- Uzyuenne pabodeil mporpaMMbl AUCIAIUTHHEL.

- O6s3aTenpHast MOArOTOBKA K MPAKTUYECKUM 3aHATHSM.

- M3y4eHune 0CHOBHOM M JONOJIHUTENBHON JINTEPATYPhI, HHTEPHET-UCTOYHUKOB.
- BrimosHeHUe BceX BUIOB CaMOCTOSITEIIBHOM PaboTHI.

D¢ dexTrBHOE OCBOCHHE IUCLMILTHHBI TPEANOIaraeT perysipHoe MOCeeHHE BCEX BUJIOB ayAUTOPHBIX 3aHATHH, BBIIOIHEHHE
IUIaHAa CAMOCTOSITENILHON PaOOTHI B OIHOM 00BEME U MIPOXO’KACHNE aTTECTAIl B COOTBETCTBHH C KaJICHIAPHBIM yUEOHBIM
rpauKOM.

CTyaeHTy peKOMEHIyeTCs O3HAaKOMHTBCS CO CIIMCKOM OCHOBHOM M JIOTIOTHUTENBHOM MuTepatypsl. JocTyn K HHGOPMAIIMOHHBIM
pecypcaM OGHOIHOTEKH ¥ HH()OPMALMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" OpraHi30BaH B YUTAIBHOM 3aie OMOIHOTEKH
co craroHapusix [19BM, mu6o ¢ mranoro [I9BM (HoyTOyKa, MTaHIIETHOTO KOMIIBIOTEPA HIIM HHOTO MOOMIIBHOTO yCTPOHCTBA)
HOCPEACTBOM OECIPOBOJHOTO AOCTYTA NIPH aKTHBAIIMU WHAUBHAYAIBHOHN yUETHOH 3aIIUCH.

INone3oBanue MHPOPMALMOHHBIMU PECYPCaMH PACLIMPSAET BO3ZMOKHOCTH OCBOCHHS TEOPETHYECKOTO Kypca, BBITOJIHEHUS
CaMOCTOSTEIILHON PaOOTEL.

IIpakTHueckue 3aHATHSA BKIIOYAIOT B ce0s1 OCBOCHHUE ACHCTBHUH, 00Cy>K/IeHHE IPOOIEM IT0 OCHOBHBIM pa3jiesiaM Kypca
HAaIpaBJICHBI

Ha yriayOleHne U3y4eHHOTO TEOPETHYECKOT0 MaTeprana u Ha MpHOOpeTeHHe yMEHUH 1 HABBIKOB.

CamocrosTensHas paboTa CTYACHTOB BKIFOYAET OCBOCHHE TEOPETHIECKOTO MaTepHaa, MOATOTOBKY K BHITIOIHEHHIO 3a1aHNI
[IPaKTUYECKUX 3aHATUH, U MIOATOTOBKY K aTTECTALUU.

MeTtoandeckne peKOMEHIANNH 10 OpTraHU3aIlui 00pa30BaTeILHOTO Tpolecca i 00YICHUS HHBATHIOB U JIUII C OTPAaHHYCHHBIMU
BO3MOKHOCTSIMHU 37I0POBbBSI

IIpu HEOOXOJUMOCTH MPOrPaMMa TUCHUILTHHBI MOXKET OBITh aaliTUPOBaHA AJIsI HHKIIFO3UBHOTO O0YUCHHSI HHBAITUIOB H JIUI] C
OTPaHUYECHHBIMH BO3MOYKHOCTSIMH 3[IOPOBBS ¢ YUETOM OCOOCHHOCTEH MX MCUXO(PU3NUECKOTO PA3BUTHS, HHANBUAAYATBHBIX
BO3MOXXHOCTEH M HEOOXOIUMBIX CIEIIHATBHBIX YCIOBHN UX O0YUICHUSI.

[Ipu HaNM4MK B TpyTIe CTYASHTOB C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI BO3MOXKHO MCIIOJIB30BaTh aJanTHBHBIE
TEXHOJIOTHH.

JIJIs CTYZICHTOB C OTPAaHHYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHICCKUX MAaTEPUAIOB (KapTOUKH, pUCYHKH, TMCHbMEHHOE OIMCAHUE, CXEMBI U T.I1.) KaK
MOMOIIIb /IS HOHUMAHHUS U PEIICHHS IOCTABICHHOU 3a/1a4H;

- HCTIOJIb30BaHUE BUACOMATEPHATIOB, KOTOPBIE TAIOT BO3MOXKHOCTH MOHATh TEMY 3aHATHS M OCYIIECTBUTh KOMMYHHKATHBHBIC
EUCTBUS;

- BBITIOJIHEHHE MIPOSKTHBIX 33IaHUH 110 U3y9aeMbIM TeMaM.

JList CTYICHTOB ¢ OTPaHUYEHHBIM 3PEHHEM:

- HCTIOJIb30BaHUe (DMITBMOB C BO3MOXKHOCTBIO BOCIIPUATHS Ha CIYX TaBAGMOU B HUX HH(OPMAIIMH JJIS MTOCISIYIOIIETO e
00CyXIeH S,

- HCIIOJIb30BAaHKE ayTUOMATEPHAIIOB 110 U3yYaeMbIM TEMaM, HMEIOLIUMCS Ha Kadepe;

- MHJMBHIYyaTbHOE OOIIEHHUE C MPEMOAABATENIEM 110 H3yIaeMOMY MaTepHray;

- TBOpYECKHE 33IaHUS 110 H3yIaeMbIM TeMaM HITH [0 JTMYHOMY KEJIAHHIO C YIETOM HHTEPECOB 00ydIaeMOoro.




