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Pa3paboTunk mporpamMmsi:

Pabouast nporpaMMa TUCIUILTHHBL
OCHOBBI METAJLUTYPTHH TSIZKEJIBIX IBETHBIX METAJJIOB
paspabotana B coorsercTBrr ¢ PTOC BO:

®DenepanbHblii TOCYIapCTBEHHBIA 00pa30BaTeNbHbINA CTAHAAPT BhICLIEr0 00pa30BaHMs - CIIEHMAIUTET 1Mo crenuaibHoctu 21.05.04
Toproe neno (nmpuxa3z Munoopuayku Poccun ot 12.08.2020 1. Ne 987)

COCTaBJICHA Ha OCHOBAaHHUHU yqe6H0r0 IJ1aHa:

CrenanbHocTb 21.05.04 TopHoe neno HampasienHnocts (poduis) [TonzeMHas pa3paboTka pyIHBIX MECTOPOKICHUN U
COBpEeMEHHBIE IIU(PPOBBIC TEXHOIOTUH TOOBIYH MOJIE3HBIX HCKOMAEMBIX

YTBEPAKIEHHOIO Y4EHBIM cOBETOM By3a 0T 16.01.2025 nporokon Ne 1.

T'onx Hauana nogrorosku: 2025

Pabouas mporpamma ogoOpeHa Ha 3aceJaHUH Kageapsl
MeTaLTypruu



1. KOMIETEHI[IY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIETATE OCBOEHMSI JUCIHUATLINHBI
(MOZY.JIS)

MK-3: Cnocob6eH pa3pabatbiBaTb NpeasrioXXeHUs No UCMNOoNIb30BaHUIO pe3epBOB, NOBbLIWEHUIO
NPOU3BOAUTENILHOCTU U CHUXKEHUIO 3aTPaT, 9KOHOMMUU TEXHONOIrMYEeCKUX MaTepuasrioB U 3HepropecypcoB
npu pa3paboTke pyAHbIX MECTOPOXAEHUIN Nofie3HbIX MCKONAaeMbIX

WIMK-3.1: leMOHCTpupyeT 3HaHNSA OCHOBHbIX HanpaBieHWUI COBEPLLUEHCTBOBAHNSA TEXHOMOMMIN OTKPbIThLIX U
NMOA3EMHbIX FOPHbIX paboT, NOBLILLEHWIO NOMHOTHI U KOMMITEKCHOIO MCMOMb30BaHWS MUHEpPAIbHbIX PECYPCOB

WIMK-3.2: CnocobeH 060ocHOBbLIBaTL U npegnaraTtb pauuoHalibHbl€ TEXHOJIOIMYEeCKMNe peLlleHnd no noBbilLLUEHUIO
MNOJTHOTbI, Ka4eCTBa N KOMIMJIEKCHOIo NCcnosb3oBaHUA pecypcoB MeCTOpO)Kﬂ,eHVIIZ

B pe3ynbTaTe 0cBOEHUSI AMCHMIJIMHBI (MOAYJIs1) 00Y4AIOUIUIiCS H0/KEH

1.1 |3narn:

1.1.1 | 1. IlpuHOMIIB! AEHCTBHS 000PYAOBAHHS, HCIONB3YEMOr0 B TEXHOJIOTHYECKHX MPOLIeccaX.

1.1.2 | 2. TeopeTuuecKkue MOIOKEHHUS METATUTYPIHUECKIX MPOLIECCOB, UCIOIb3YEMBIX ISl KOMILIEKCHOH mepepaboTku
MIEPBUYHOTO CHIPHS TSIKEIIBIX IIBETHBIX METAJIIOB.

1.1.3 | 3. MeTtononorudeckue OCHOBBI MPOLIECCHOTO MOJAX0/A.

1.1.4 [ 4. OcHOBHBIE METOBI pacyeTa IPU PeIICHUH HHKEHEPHBIX 33/1a4.

1.1.5|5. IlpuHIUOBL U HAIIPABJIEHUH aBTOMATU3aLUU TEXHOJIOTHYECKUX IIPOLIECCOB.

1.2 | YmeTh:

1.2.1|1. BLI6I/IpaTI> METObI aHATM3a TEXHUKO-9KOHOMHUYECKHUX ITOKa3aTesIei mpoueccoB LIBETHOM MCTaJIITYpIruu, BIUAOMINX Ha
Ka4CCTBO IPOAYKIHH.

1.2.2| 2. Ucnionp30BaTh METOAOIOTHIO TEXHOJIOTHIECKUX PACUETOB ISl BBIOOPA OCHOBHOTO M BCIIOMOTATEILHOTO 000PYI0BaHMUS
C YYETOM 3HEPTO-H PECYpCOCOCPEKCHHS U OXPAHBI OKPYKAIOIIEH CPEIBI.

1.2.3 | 3. ®opmynarpoBaTh 3a1a4X MPOIIECCHOTO MOAX0a MPU TepepaboTKe Pyl IIBETHHIX METAJLIOB.

1.2.4 [ 4. ®opMyarpoBaTh HHKEHEPHBIE 3a/1a4H.

1.2.5 | 5. BeiOupaTh HCOOXOAUMBIH MaTeMaTHYCCKUI anmapaT Uil OLICEHKH CTCIICHH KOHTPOJIS ITapaMeTPOB 000pYIOBaHUSI.

2. CTPYKTYPA U COJEPKAHHUE JUCOUILIAHBI (MOIY.I5T)

Kon HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB

Paznen 1. Merajutyprust Mmeau 0




1.1

Hcropus pa3BUTHs OTEUECTBEHHOW METAJITyprii MEIU.
Ponb Menu B 3koHOMMKE TocynapcTBa. PalioHbl
NIPOU3BOJICTBA MEIU. Y POBEHb IPOU3BOJICTBA U CTPYKTYpa
rotpebaeHust Meu. Poib yaeHBIX cTpaHbl 1 Ypana B
METaJUTypru Meau U Hukenst. KomminekcHas nepepaboTka
MEIHOTO ChIpbsl. XapaKTepPUCTHKA PYJl, OCHOBHbIE
MHHEpAIbl 1 MeCTOpOXIeHNsI. CIIOCOOBI TPUTOTOBIICHUS
mmxTel. OKyCKOBaHME IIMXTOBBIX MaTepHaoB. OU3HKo-
XUMHUYECKHE IPUHIUITEI MeTaLTypruu Meau. L teiiHs! u
nutaky. CHHXEHUE IOTeph METAJIOB CO LIUIAKaMU.
OOXHUT MeTHBIX KOHIIEHTPATOB. Bruapsl 00xura u ux
¢uzuko-xuMuveckue NpuHUUIeL. [loBeneHue
CYIb(QUIHBIX MUHEPAJIOB, PEIKAX DJICMEHTOB U
KOMITOHEHTOB ITycTOi1 mopoasl. [IpakTika o06xnra,
KOHCTPYKIHS MeUeH, TEroBoil peskuM. OCHOBHBIE
MOKA3aTeH 00XKUTa MEIbCOACPIKALINX KOHLICHTPATOB.
[ToBbllIeHNE KOMIJIEKCHOCTH UCIIOJIb30BaHUS ChIPbS,
CXEMBI OYMCTKH M YTHIU3AIUH OTXOISAIINX Ta30B.
IlepepaboTka CBHIpbs B OTpaxaTelIbHBIX, IIAXTHBIX,
JJEKTPOTEPMHUUECKUX Ieyax, edax aBTOreHHOM IIaBKH.
lreftno-mmakoobpa3oBanne. OOImas KOHCTPYKIHS
neyeil. [loBeeHue U BIUSHUE COCTABIISIOMINX IIUXTHI HA
npouecc mwiaBku. Koncrpykuus neuu. [Ipumenenue
MTOJIOTPETOTO IYThs, 000TallIeHHOTO KUCIIOPOIOM.
YTunuzanus Teria OTXOAAIINX Ta30B U ITOBEIIICHUE
terioBoro KITJI neun. Briusuue sxenesa (I111) na
nokaszarenu raBku. Kousepruposanue. Teopus u
MIpaKTHKa KOHBEPTHPOBaHNU:. KOHCTpYKINSI KOHBEPTEPOB.
ParonansHbIe CIOCOOBI IEpepabOTKH KOHBEPTEPHBIX
nuiakoB. AHonHOe paduHupoBanue. KoHCTpyKIms U
ITOKa3aTeM PabOTHl eUel aHOTHOTO padUHUPOBAHHA.
OuncTka ra3oB OT IBUIH, YTHIM3AIH JUOKCHAA CEPhI U
BOP. Dnexrponutnueckoe papunupoBanue. Teopus,
MIPAKTHKA U TOKA3aTeIH INEKTPOIUTHIECKOTO
paduHIpOoBaHUs. TeXHUKO-9KOHOMUYECKHE TIOKa3aTeln
10 CTaAXSAM IIPOU3BOJCTBA Meau. /JIex/




1.2

Hcropus pa3BUTHs OTEUECTBEHHOW METAJITyprii MEIU.
Ponb Menu B 3koHOMMKE TocynapcTBa. PalioHbl
NIPOU3BOJICTBA MEIU. Y POBEHb IPOU3BOJICTBA U CTPYKTYpa
rotpebaeHust Meu. Poib yaeHBIX cTpaHbl 1 Ypana B
METaJUTypru Meau U Hukenst. KomminekcHas nepepaboTka
MEIHOTO ChIpbsl. XapaKTepPUCTHKA PYJl, OCHOBHbIE
MHHEpAIbl 1 MeCTOpOXIeHNsI. CIIOCOOBI TPUTOTOBIICHUS
mmxTel. OKyCKOBaHME IIMXTOBBIX MaTepHaoB. OU3HKo-
XUMHUYECKHE IPUHIUITEI MeTaLTypruu Meau. L teiiHs! u
nutaky. CHHXEHUE IOTeph METAJIOB CO LIUIAKaMU.
OOXHUT MeTHBIX KOHIIEHTPATOB. Bruapsl 00xura u ux
¢uzuko-xuMuveckue NpuHUUIeL. [loBeneHue
CYIb(QUIHBIX MUHEPAJIOB, PEIKAX DJICMEHTOB U
KOMITOHEHTOB ITycTOi1 mopoasl. [IpakTika o06xnra,
KOHCTPYKIHS MeUeH, TEroBoil peskuM. OCHOBHBIE
MOKA3aTeH 00XKUTa MEIbCOACPIKALINX KOHLICHTPATOB.
[ToBbllIeHNE KOMIJIEKCHOCTH UCIIOJIb30BaHUS ChIPbS,
CXEMBI OYMCTKH M YTHIU3AIUH OTXOISAIINX Ta30B.
IlepepaboTka CBHIpbs B OTpaxaTelIbHBIX, IIAXTHBIX,
JJEKTPOTEPMHUUECKUX Ieyax, edax aBTOreHHOM IIaBKH.
lreftno-mmakoobpa3oBanne. OOImas KOHCTPYKIHS
neyeil. [loBeeHue U BIUSHUE COCTABIISIOMINX IIUXTHI HA
npouecc mwiaBku. Koncrpykuus neuu. [Ipumenenue
MTOJIOTPETOTO IYThs, 000TallIeHHOTO KUCIIOPOIOM.
YTunuzanus Teria OTXOAAIINX Ta30B U ITOBEIIICHUE
terioBoro KITJI neun. Briusuue sxenesa (I111) na
nokaszarenu raBku. Kousepruposanue. Teopus u
MIpaKTHKa KOHBEPTHPOBaHNU:. KOHCTpYKINSI KOHBEPTEPOB.
ParonansHbIe CIOCOOBI IEpepabOTKH KOHBEPTEPHBIX
nuiakoB. AHonHOe paduHupoBanue. KoHCTpyKIms U
ITOKa3aTeM PabOTHl eUel aHOTHOTO padUHUPOBAHHA.
OuncTKa ra3oB OT IbUIM, YTUIM3ALUS JUOKCHIA CEPBI U
BOP. Dnexrponutnueckoe papunupoBanue. Teopus,
MIPAKTHKA U TOKA3aTeIH INEKTPOIUTHIECKOTO
paduHIpOoBaHUs. TeXHUKO-9KOHOMUYECKHE TIOKa3aTeln
10 CTaANAM Ipou3BoCTBA Meau. /Cp/
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1.3

Hcropus pa3BUTHs OTEUECTBEHHOW METAJITyprii MEIU.
Ponb Menu B 3koHOMMKE TocynapcTBa. PalioHbl
NIPOU3BOJICTBA MEIU. Y POBEHb IPOU3BOJICTBA U CTPYKTYpa
rotpebaeHust Meu. Poib yaeHBIX cTpaHbl 1 Ypana B
METaJUTypru Meau U Hukenst. KomminekcHas nepepaboTka
MEIHOTO ChIpbsl. XapaKTepPUCTHKA PYJl, OCHOBHbIE
MHHEpAIbl 1 MeCTOpOXIeHNsI. CIIOCOOBI TPUTOTOBIICHUS
mmxTel. OKyCKOBaHME IIMXTOBBIX MaTepHaoB. OU3HKo-
XUMHUYECKHE IPUHIUITEI MeTaLTypruu Meau. L teiiHs! u
nutaky. CHHXEHUE IOTeph METAJIOB CO LIUIAKaMU.
OOXHUT MeTHBIX KOHIIEHTPATOB. Bruapsl 00xura u ux
¢uzuko-xuMuveckue NpuHUUIeL. [loBeneHue
CYIb(QUIHBIX MUHEPAJIOB, PEIKAX DJICMEHTOB U
KOMITOHEHTOB ITycTOi1 mopoasl. [IpakTika o06xnra,
KOHCTPYKIHS MeUeH, TEroBoil peskuM. OCHOBHBIE
MOKA3aTeH 00XKUTa MEIbCOACPIKALINX KOHLICHTPATOB.
[ToBbllIeHNE KOMIJIEKCHOCTH UCIIOJIb30BaHUS ChIPbS,
CXEMBI OYMCTKH M YTHIU3AIUH OTXOISAIINX Ta30B.
IlepepaboTka CBHIpbs B OTpaxaTelIbHBIX, IIAXTHBIX,
JJEKTPOTEPMHUUECKUX Ieyax, edax aBTOreHHOM IIaBKH.
lreftno-mmakoobpa3oBanne. OOImas KOHCTPYKIHS
neyeil. [loBeeHue U BIUSHUE COCTABIISIOMINX IIUXTHI HA
npouecc mwiaBku. Koncrpykuus neuu. [Ipumenenue
MTOJIOTPETOTO IYThs, 000TallIeHHOTO KUCIIOPOIOM.
YTunuzanus Teria OTXOAAIINX Ta30B U ITOBEIIICHUE
terioBoro KITJI neun. Briusuue sxenesa (I111) na
nokaszarenu raBku. Kousepruposanue. Teopus u
MIpaKTHKa KOHBEPTHPOBaHNU:. KOHCTpYKINSI KOHBEPTEPOB.
ParonansHbIe CIOCOOBI IEpepabOTKH KOHBEPTEPHBIX
nuiakoB. AHonHOe paduHupoBanue. KoHCTpyKIms U
ITOKa3aTeM PabOTHl eUel aHOTHOTO padUHUPOBAHHA.
OuncTka ra3oB OT IBUIH, YTHIM3AIH JUOKCHAA CEPhI U
BOP. Dnexrponutnueckoe papunupoBanue. Teopus,
MIPAKTHKA U TOKA3aTeIH INEKTPOIUTHIECKOTO
paduHIpOoBaHUs. TeXHUKO-9KOHOMUYECKHE TIOKa3aTeln
0 CTaAusAM Ipou3BoacTBa Meau. /Ilp/

Kon
3aHATHS

HaumeHoBaHue pa3aeioB M1 TeEM /BUp 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
4acoB

IIpumeyanue

Paznen 2. MeraJutyprust HUKeJst




2.1

XUMHKO-METALITyprHYeCKHE CBOMCTBA HUKEISA U €r0
coequneHmit. CrippeBast 6a3a. OKycKOBaHHE OKCHIHBIX
HUKEJIEBBIX U CYITb(OUIHBIX METHO-HUKEIICBEIX PYI, U
KOHIIEHTpaToB. IT1aBka OKCHAHBIX HUKETIEBBIX PY/ Ha
IITEHH. XapakTepuCTHKa Py, OCHOBHbIE MMUHEPAJIbI U
MecTopoxaeHus. IloaroroBka pys K MiaBke:
OpHKETHpPOBaHKE, arJIOMepalis, OKaTbiBaHNe. Pu3uKo-
XMMHYECKHE OCHOBHI U alliapaTypHoe odopmiieHne
npoueccoB. TeXHUKO-5KOHOMHUYECKHUE MOKa3aTeIH
METOJIOB OKYCKOBaHHS M HAIIPABICHUS HX
YCOBEpILIEHCTBOBaHUs. BoccTaHOBUTENBHO-
cynbhuaAnpyIoLIas MIaBka, ee GU3NKO-XUMUYECKHEe
OCHOBBI. MeXaHU3M HITEIHO- U IITakooOpa3oBaHus. Poib
KOKca IpH maxTHo# miaske. [1lnaku maxTHO niaBKy.
Huxenesble mTedHs! 1 1X ocobeHHocTH. [IpakTrka
nponecca. OcOOEHHOCTH KOHCTPYKLUH IaXTHOI MeuH,
oTcTONHOrO ropHa. KoHBepTHpOBaHHE HUKEIEBBIX
MTEeHHOB, OOXKUT (halHIIITelHA, HIEKTPOIIaBKa Ha
OrHeBO HHMKEIb. [loBeaeHne HUKeNs, KoOanbTa, MEAU U
xene3a. OcoOEHHOCTH KOHBEPTUPOBAHHUS IITCHHOB.
Cocras u cBoiicTBa (haifHIITeIHA, KOHBEPTOPHBIX
1UIaKOB. TeXHUKO-9KOHOMHUYECKHE [IOKA3aTENU IIPOLecca.
[IyTu MOBBIMICHUS CTONKOCTH (YTEPOBKU KOHBEPTEPOB.
DneKTpoIUIaBKa Ha OTHEBOM HUKeNb. DU3UKO-
XMMHYECKHE OCHOBBI OTIEpaIiiy 00Xkura (haiHIITeHHA.
AmnmnapaTypHoe opopMIICHHE 1 MTOKa3aTeIn
OKHCIIUTEIBHOTO H CYIb()aTO-XJIOPHPYIOIIETO 00KHUTa.
DJeKTPOIUIaBKa OKCHJIA HUKENS Ha MeTalll. XUMHU3M
OCHOBHBIX cTaauid. [TpakTuka u annapaTypHoe
oopmieHue mpouecca. TeXHUKO-IKOHOMUYECKHE
N10Ka3aTeIl BOCCTAHOBUTEIbHOM 3J1€KTPOILIABKH.
OnexTponuTHYecKoe pahUHIPOBAHNE HUKEIS.
IloBenenue npumeceil, aHOAHBIN U KATOAHBIN IPOLIECCHI.
OuncTka aHOJIMTA OT MIPUMECEH MeaIH, Kejes3a, KooanbTa
n nrHKa. HOoBBIe HampaBiIeHNUs B MHPOMETAILTYPTHH
OKCHU/IHBIX HUKEIEBBIX pyA. IlepCcreKTUBBI HCIONB30BAHHS
06apOOTaXKHBIX U aBTOKJIABHBIX MTPOLIECCOB.
WHTeHcnpuKanys TSXHONOTHIA 3a CYET KUCIOpOa,
BBICOKOTEMIIEPATYPHOI'O IyThs. ABTOI€HHBIE IIPOLIECCHL.
TexXHHUKO-9KOHOMHUECKHUE MOKa3aTeI MPOLeCcCOB MpU
MIPOU3BOJCTBE HUKENS. [IyTH CHI)KEHUS 3aTpaT TOIUIUBHO
-3HEPreTUIECKHUX pecypcoB. /JIek/




2.2

XUMHKO-METALITyprHYeCKHE CBOMCTBA HUKEISA U €r0
coenuHeHni. CoippeBast 0a3a. OKycKoBaHHE OKCHUIHBIX
HUKEJIEBBIX U CYITb(OUIHBIX METHO-HUKEIICBEIX PYI, U
KOHIIEHTpaToB. IT1aBka OKCHAHBIX HUKETIEBBIX PY/ Ha
IITEHH. XapakTepuCTHKa Py, OCHOBHbIE MMUHEPAJIbI U
MecTopoxaeHus. IloaroToska pys K miaBKe:
OpHKETHpPOBaHKE, arJIOMepalis, OKaTbiBaHNe. Pu3uKo-
XMMHYECKHE OCHOBHI U alliapaTypHoe odopmiieHne
npoueccoB. TeXHUKO-9KOHOMHUYECKHE NTOKA3aTeIH
METOJIOB OKYCKOBaHHS M HAIIPABICHUS HX
YCOBEpILIEHCTBOBaHUs. BoccTaHOBUTENBHO-
cynbhuaAnpyIoLIas MIaBka, ee GU3NKO-XUMUYECKHEe
OCHOBBIL. MeXaHM3M IITeHHO- U IuIaKoodpazoBanus. Poib
KOKca IpH maxTHo# miaske. [1lnaku maxTHO niaBKy.
Huxenesble mTedHs! 1 1X ocobeHHocTH. [IpakTrka
npouecca. OCO6eHHOCTH KOHCTPYKIMU [IaXTHOH Ievu,
oTcTONHOrO ropHa. KoHBepTHpOBaHHE HUKEIEBBIX
MTEeHHOB, OOXKUT (halHIIITelHA, HIEKTPOIIaBKa Ha
OrHeBO HHMKEIb. [loBeaeHne HUKeNs, KoOanbTa, MEAU U
xene3a. OcOOEHHOCTH KOHBEPTUPOBAHUS IITESHHOB.
Cocras u cBoiicTBa (haifHIITeIHA, KOHBEPTOPHBIX
1UIaKOB. TeXHUKO-9KOHOMHUYECKHE [IOKA3aTENU IIPOLecca.
[Tyru noBbIIeHHs CTOMKOCTH (DYTEPOBKH KOHBEPTEPOB.
DneKTpoIUIaBKa Ha OTHEBOM HUKeNb. DU3UKO-
XMMHYECKHE OCHOBBI OTIEpaIiiy 00Xkura (haiHIITeHHA.
AmnmnapaTypHoe 0(hOpMIIEHUE U NTOKa3aTeIH
OKHUCIIMTEIBHOTO U CYIb(aTo-XJIOPUPYIOLIEro 00KHra.
DJeKTPOIUIaBKa OKCHJIA HUKENS Ha MeTalll. XUMHU3M
OCHOBHBIX cTaauid. [TpakTuka u annapaTypHoe
oopmiieHne nporecca. TeXHNKO-9KOHOMHYECKHE
N10Ka3aTeIl BOCCTAHOBUTEIbHOM 3J1€KTPOILIABKH.
OnexTponuTHYecKoe pahUHIPOBAHNE HUKEIS.
IloBenenue npumeceil, aHOAHBIN U KATOAHBIN IPOLIECCHI.
OumncTKa aHONUTA OT IIPUMEcel MeH, Jkele3a, KobaabTa
n nrHKa. HOoBBIe HampaBiIeHNUs B MHPOMETAILTYPTHH
OKCHU/IHBIX HUKEIEBBIX pyA. IlepCcreKTUBBI HCIONB30BAHHS
6apOO0TaXKHBIX U aBTOKIIABHBIX MPOLECCOB.
WHTeHcnpuKanys TSXHONOTHIA 3a CYET KUCIOpOa,
BBICOKOTEMIIEPATYPHOI'O IyThs. ABTOI€HHBIE IIPOLIECCHL.
TexHHKO-2KOHOMUYECKHE TTOKa3aTeNu IPOIECCOB MPU
pou3BoCTBe HUKeNs. IIyTu cHIbKeHus 3aTpaT TOITUBHO
-3HEepreTHIecKux pecypcos. /IIp/
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XUMHKO-METALITyprHYeCKHE CBOMCTBA HUKEISA U €r0
coenuHeHni. CoippeBast 0a3a. OKycKoBaHHE OKCHUIHBIX
HUKEJIEBBIX U CYITb(OUIHBIX METHO-HUKEIICBEIX PYI, U
KOHIIEHTpaToB. IT1aBka OKCHAHBIX HUKETIEBBIX PY/ Ha
IITEHH. XapakTepuCTHKa Py, OCHOBHbIE MMUHEPAJIbI U
MecTopoxaeHus. IloaroToska pys K miaBKe:
OpHKETHpPOBaHKE, arJIOMepalis, OKaTbiBaHNe. Pu3uKo-
XMMHYECKHE OCHOBHI U alliapaTypHoe odopmiieHne
npoueccoB. TeXHUKO-9KOHOMHUYECKHE NTOKA3aTeIH
METOJIOB OKYCKOBaHHS M HAIIPABICHUS HX
YCOBEpILIEHCTBOBaHUs. BoccTaHOBUTENBHO-
cynbhuaAnpyIoLIas MIaBka, ee GU3NKO-XUMUYECKHEe
OCHOBBIL. MeXaHM3M IITeHHO- U IuIaKoodpazoBanus. Poib
KOKca IpH maxTHo# miaske. [1lnaku maxTHO niaBKy.
Huxenesble mTedHs! 1 1X ocobeHHocTH. [IpakTrka
npouecca. OCO6eHHOCTH KOHCTPYKIMU [IaXTHOH Ievu,
oTcTONHOrO ropHa. KoHBepTHpOBaHHE HUKEIEBBIX
MTEeHHOB, OOXKUT (halHIIITelHA, HIEKTPOIIaBKa Ha
OrHeBO HHMKEIb. [loBeaeHne HUKeNs, KoOanbTa, MEAU U
xene3a. OcOOEHHOCTH KOHBEPTUPOBAHUS IITESHHOB.
Cocras u cBoiicTBa (haifHIITeIHA, KOHBEPTOPHBIX
1UIaKOB. TeXHUKO-9KOHOMHUYECKHE [IOKA3aTENU IIPOLecca.
[Tyru noBbIIeHHs CTOMKOCTH (DYTEPOBKH KOHBEPTEPOB.
DneKTpoIUIaBKa Ha OTHEBOM HUKeNb. DU3UKO-
XMMHYECKHE OCHOBBI OTIEpaIiiy 00Xkura (haiHIITeHHA.
AmnmnapaTypHoe 0(hOpMIIEHUE U NTOKa3aTeIH
OKHUCIIMTEIBHOTO U CYIb(aTo-XJIOPUPYIOLIEro 00KHra.
DJeKTPOIUIaBKa OKCHJIA HUKENS Ha MeTalll. XUMHU3M
OCHOBHBIX cTaauid. [TpakTuka u annapaTypHoe
oopmiieHne nporecca. TeXHNKO-9KOHOMHYECKHE
N10Ka3aTeIl BOCCTAHOBUTEIbHOM 3J1€KTPOILIABKH.
OnexTponuTHYecKoe pahUHIPOBAHNE HUKEIS.
IloBenenue npumeceil, aHOAHBIN U KATOAHBIN IPOLIECCHI.
OumncTKa aHONUTA OT IIPUMEcel MeH, Jkele3a, KobaabTa
n nrHKa. HOoBBIe HampaBiIeHNUs B MHPOMETAILTYPTHH
OKCHU/IHBIX HUKEIEBBIX pyA. IlepCcreKTUBBI HCIONB30BAHHS
6apOO0TaXKHBIX U aBTOKIIABHBIX MPOLECCOB.
WHTeHcnpuKanys TSXHONOTHIA 3a CYET KUCIOpOa,
BBICOKOTEMIIEPATYPHOI'O IyThs. ABTOI€HHBIE IIPOLIECCHL.
TexHHKO-2KOHOMUYECKHE TTOKa3aTeNu IPOIECCOB MPU
pou3BoCTBe HUKeNs. IIyTu cHIbKeHus 3aTpaT TOITUBHO
-3HEpreTHIecKux pecypcos. /Cp/
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Paznen 3. Meraaiayprusi cy1bQUIHBIX MeIHO-
HHKeJICBBIX PYA




3.1

[InaBka pyq 1 KOHIEHTPATOB Ha mTeHH. OCOOCHHOCTH
CyIb(UIHBIX METHO-HUKENEBBIX Py U KOHIEHTPATOB.
IoaroroBka CHIPhs K IIaBKe. Pa3HOBHIHOCTH TIIABOK
MEIHO-HUKEJIEBOrO ChIpbsl Ha IITeHH. [InaBka B
aneKkTprueckux neyax. OcoOeHHOCTH (HPUUKO-
XMMHUYECKHX MPOLECCOB MPH MEKTPOILIABKE.
XapakTrepucTuka sekrporneyeil. TexHuko-
SKOHOMHYECKHE MTOKA3aTeNHN U IyTH COBEPIICHCTBOBAHI
anekTporuaBki. KoHBepTHpOBaHHE IITEHHOB.
Oco0OeHHOCTH XHMH3Ma, ITPaKTHKa U 000pyI0BaHUE IPU
KOHBEPTHUPOBAHUN MEIHO-HUKENEBBIX IITCHHOB. AHAIN3
croco0oB nepepadboTKku QaiiHimTeitna. OCHOBBI €ro
pazznenenus ¢uoranueii. [lapameTps! mporecca, cocTan
MTOJTy94aeMBIX KOHIIEHTPATOB, pacIlipeaeIeHIe 3JICMEHTOB.
KapOoHIIBHEIN IpoIiecC, er0 TEOPETHIECKIE OCHOBHI.
IIpumensiemas anmaparypa. TeXHHKO-9KOHOMHUYECKHE
mokazaTteny. OOXKUT M SIIEKTPOIUIaBKa Ha aHOJIBI.
OcoOeHHOCTH OKHCINTEIBHOTO 00XKHUTa HUKEIEBOTO
KOHLIeHTpaTa. [IpeBapuTeIbHOE BOCCTAHOBJIEHHE
orapka. [Tokasarenu npoueccos. Y THIN3aLUs CEPbl U
TeTIIa OTXOAIINX ra30B. [TomydeHne HUKeNeBOro
nopomka B nedax KC. DnexTporuaBka orapka Ha aHOJBI.
[TpumMensiemoe 00OpynOBaHNE U IOKA3aTEIH €ro PaboTHI.
[IyTn coBepuIeHCTBOBaHHS TEXHOJIOTHII B TIepepaboTKe
CyIb(pHUIHOTO METHO-HUKEIEBOTO CHIPhsI. ABTOTEHHEIE,
06apOoTaXKHbIE U aBTOKJIABHBIE TIPOLIECCH B METAJUTYPTUH
MeIHO-HUKEJNIEBBIX Py U KOHIIEHTPaToB. Bompock!
CHIDKEHHS DHEPro3aTpar, 3alluThl OKPYKAIOIIEeH CpeIbI.
TexHHKO-3KOHOMUYECKHE TTOKa3aTeNN IIPH IepepaboTKe
METHO-HHUKEJICBOTO CBIpbsI. /JIex/

32

[lnaBka pya ¥ KOHLEHTPATOB Ha mTeiiH. OCOOEHHOCTH
CYTb(QUIHBIX MEJHO-HAKEJICBBIX Py U KOHIICHTPATOB.
IToaroroBka chipbs K IJ1aBKe. Pa3HOBUIHOCTH TIIABOK
MEJTHO-HUKEJIEBOIO ChIpbs Ha wTeiH. [1naBka B
ANIEKTpUUYECKHX Neyax. OCoOeHHOCTH (DU3HKO-
XMMHYECKHX MPOLECCOB MPH MIEKTPOIUIABKE.
XapakTepucTHKa dJeKTponedeil. TeXHUKo-
SKOHOMHYECKHE MOKA3aTEeIM U IyTH COBEPILICHCTBOBAHMUS
anekTporuiaBku. KonBepTipoBaHue MTEHHOB.
OcoOeHHOCTH XUMI3Ma, IIPAKTHKA U 000pyI0BaHUE IPH
KOHBEPTHPOBAHUH MEIHO-HUKENEBBIX IITEHHOB. AHAIN3
croco0oB nepepaboTku (aiHiTeitna. OCHOBBI €ro
pasnenenus guiotanueit. [lapamerpsl mporecca, COCTaB
MOJTy4aeMbIX KOHIIEHTPATOB, paclpeesieHHe JIEMEHTOB.
KapbonumnbHblii mporiecc, ero TeopeTHUECKUe OCHOBBI.
[Ipumensemas anmaparypa. TeXHHKO-9KOHOMIYECKHE
nokaszareny. OOXKHT 1 SIIEKTPOTIaBKa Ha aHOMBI.
OCO0EHHOCTH OKUCIUTENBFHOTO 00KUTa HUKEJIEBOTO
KoHILeHTpata. [IpenBapurenbHoe BOCCTaHOBIEHUE
orapka. [Toka3zarenu npoueccoB. Y TUiIH3aIus cepsl U
TeIia OTXOIAIIMX ra3oB. [lonydeHne HUKeIeBOro
nopouika B neyax KC. DiexrporuiaBka orapka Ha aHOJBIL.
[IpumensemMoe 00OpyIOBaHIE M TOKAa3aTEIH ero PaOOTHI.
ITyTn coBepIeHCTBOBAaHHS TEXHOJIOTHII B IepepaboTKe
CYIb(GUAHOTO METHO-HUKEIEBOTO CHIPbi. ABTOT€HHBIE,
06apOOoTaKHBIC ¥ aBTOKJIABHBIC IIPOLIECCHl B METAJLTYPTHH
MeTHO-HUKEJICBBIX Py ¥ KOHIICHTPATOB. Bompock!
CHIDKEHHS DHEPro3aTpar, 3alluThl OKPYKAIOIIEH Cpeibl.
TeXHHKO-9KOHOMUYECKHE TI0KA3aTeNU MIPH IIepepadoTKe
MEIHO-HUKEIEBOTO ChIpbst. /TIp/




33 [InaBka pyq 1 KOHIEHTPATOB Ha mTeHH. OCOOCHHOCTH 7 10 0
CyIb(UIHBIX METHO-HUKENEBBIX Py U KOHIEHTPATOB.
IoaroroBka CHIPhs K IIaBKe. Pa3HOBHIHOCTH TIIABOK
MEIHO-HUKEJIEBOrO ChIpbsl Ha IITeHH. [InaBka B
aneKkTprueckux neyax. OcoOeHHOCTH (HPUUKO-
XMMHUYECKHX MPOLECCOB MPH MEKTPOILIABKE.
XapakTrepucTuka sekrporneyeil. TexHuko-
SKOHOMHYECKHE MTOKA3aTeNHN U IyTH COBEPIICHCTBOBAHI
anekTporuaBki. KoHBepTHpOBaHHE IITEHHOB.
Oco0OeHHOCTH XHMH3Ma, ITPaKTHKa U 000pyI0BaHUE IPU
KOHBEPTHUPOBAHUN MEIHO-HUKENEBBIX IITCHHOB. AHAIN3
croco0oB nepepadboTKku QaiiHimTeitna. OCHOBBI €ro
pazznenenus ¢uoranueii. [lapameTps! mporecca, cocTan
MTOJTy94aeMBIX KOHIIEHTPATOB, pacIlipeaeIeHIe 3JICMEHTOB.
KapOoHIIBHEIN IpoIiecC, er0 TEOPETHIECKIE OCHOBHI.
IIpumensiemas anmaparypa. TeXHHKO-9KOHOMHUYECKHE
mokazaTteny. OOXKUT M SIIEKTPOIUIaBKa Ha aHOJIBI.
OcoOeHHOCTH OKHCINTEIBHOTO 00XKHUTa HUKEIEBOTO
KOHLIeHTpaTa. [IpeBapuTeIbHOE BOCCTAHOBJIEHHE
orapka. [Tokasarenu npoueccos. Y THIN3aLUs CEPbl U
TeTIIa OTXOAIINX ra30B. [TomydeHne HUKeNeBOro
nopomka B nedax KC. DnexTporuaBka orapka Ha aHOJBI.
IIpumensemoe o60pynoBaHIe 1 MOKa3aTeIH €r0 PabOTHL.
[IyTn coBepuIeHCTBOBaHHS TEXHOJIOTHII B TIepepaboTKe
CyIb(pHUIHOTO METHO-HUKEIEBOTO CHIPhsI. ABTOTEHHEIE,
06apOoTaXKHbIE U aBTOKJIABHBIE TIPOLIECCH B METAJUTYPTUH
MeIHO-HUKEJNIEBBIX Py U KOHIIEHTPaToB. Bompock!
CHIDKEHHS DHEPro3aTpar, 3alluThl OKPYKAIOIIEeH CpeIbI.
TexHHKO-3KOHOMUYECKHE TTOKa3aTeNN IIPH IepepaboTKe
MEIHO-HUKEIEeBOTO ChIphs. /Cp/

3.0HEHKA KAYECTBA PEAJIM3ALIMH TUCIIUITJIMHBI (MO Y JIA)

3.1. Texkymuii KOHTPO.J1b

@DopMBI B BHJIBI TEKYIIETO KOHTPOJIS MO TUCIUIUINHE, BUIBI 3aIaHNH, KPUTEPHH MX OIIEHHBAHH, pacIipeaeIeHue 0aIoB 1o BHIaM
Tekymero kKoHTpons B BPC (pu ucnonp3oBanum) pa3pabaThIBalOTCA IPETIofaBaTeNeM AUCIUILTIHEL C YIeTOM €€ CHeNU(PHUKH ’
JOBOJISITCS. IO CBEAEHHS 00YJaIOMUXCS HA IEPBOM YUEOHOM 3aHITUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPEeroiaBaTelieM AUCIMIUIMHEI B pAMKaX KOHTaKTHOW paboTHl 1
CaMOCTOSATETIFHON PaOOTHI 00yIaIOIIHXCS.

Bo3MoxHBI pa3nuuHble POPMBI TPOBEACHUS TEKYIIEH aTTeCTAI[H: YCTHBIA OTBET, MICbMEHHBII OTBET, KOMIBIOTEPHOE
TECTHPOBAHHNE, BBIOJIHCHUE IIPAKTHYECKOT0 33/IaHUs B JICKTPOHHOI HH(pOpMaoHHO-00pa3oBarenbHoi cpene (OMOC).

Jns pukcrpoBaHns pe3yabTaTOB TEKYIIETO KOHTPOJIS MOKET Uctoib3oBaThest DMOC.

3.2. [IpomMe:xyTOoUHAas1 aTTeCTALUS

[TpomexyTodHas aTTecTalys Mo JUCIUIUINHE MPOBOIUTCS C HCIIOIH30BaHUEM BOIIPOCOB U 3aJIaHUI U3 KOMIUIEKTa OLIEHOYHBIX
MmatepuanoB (KOM) mo nucuuruimne.
OreHka c(hOpPMUPOBAHHOCTH KOMITCTCHIIMHU (4aCTH KOMIICTCHIINH) OCYIIECTBISACTCS Ha OCHOBE OLICHKH:

O 3HAHMEBBIX PE3yIBTaTOB — IMPOBEPSIOTCS Yepe3 TECTOBBIC 3a/laHMs C BEIOOPOM OJHOTO WIIM HECKONBKUX IPaBHIBHBIX
OTBETOB, a TAKXKE YePe3 YCTHBII MM NUCbMEHHBII OTBET Ha TEOPETUUECKUE BOIIPOCHI;
O yYMEHUil U BlafieHUi — MPOBEPSIOTCS Yepe3 BBIIOJIIHEHUE MPAaKTHYECKUX, Ta00PaTOPHBIX MM NPOEKTHBIX 3aJaHUl, a

TaKKe Yepes pelIeHUe THIIOBBIX MPo(ecCHOHANBHBIX 3a/1ad.

Kpurepnu orieHNBaHUS TEOPETHIECKUX BOIPOCOB M TECTOBBIX 3aJaHHH!
«oTmuHO» — 90—-100% npaBUIIBHBIX OTBETOB;

«xopouio» — 76-89% npaBUIBHBIX OTBETOB;

«YIOBIETBOPUTENLHO» — 60—75% mnpaBUIBHBIX OTBETOB;
«HEYHOBJIETBOPUTENBHO» — MeHee 60% IpaBUIbHBIX OTBETOB;
«3aureHo» — 60—100% mpaBUIBHBIX OTBETOB;

«He3aYTeHo» — MeHee 60% IpaBUIBHBIX OTBETOB.

Kpurepnu orieHNBaHUS MPAaKTHYECKUX (TPAaKTHKO-OPUEHTHPOBAHHBIX) 3a/IaHUI:

OoooooQo

O OTIIMYHO» — 3aJaHUE BBIIIOJIHEHO MOJIHOCTHIO, 0€3 OmHOOK U HelO0YETOB; MPOIEMOHCTPUPOBAHO CBOOOIHOE BIafCHNUE
MaTepHalioM, yMCHUE IIPUMEHSTh 3HAHUS B CTAHAAPTHBIX M HECTAHJAPTHBIX CUTYALHAX;

O «XOpOILIOY» — 3a/JaHKE BHIITOJHEHO ITOJHOCTEIO, JOMYIICHB! He OoJiee OJJHOM HEerpyOoi OIIMOKH MITH OJHOTO-ABYX
HEI0YETOB;

O «YIOBJIETBOPUTENHHO» — 3aJlaHUE BBHIMOJIHEHO He MEHee 4eM Ha 2/3; nomymieHsl OHa rpydas WM JBe-TpU Herpyoble
ommOKH, HO 00IIast JIOTUKA PEIICHHs COXPaHEeHa,;

O «HEYJIOBJIETBOPUTEIHHO» — 3a/IaHHE BBHIITOJHEHO MEHee UeM Ha 2/3; HOIyIieHbl TpyOble OIHOKH, CBHACTEIBCTBYIONINE O

HETIOHMMAaHUH CYTH 3aJ]aHUs WX OTCYTCTBUU HEOOXOAMMBIX YMEHHUIA;
O «3auteHo» — 60—100% npaBUIIBHBIX OTBETOB;




O «HEe3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

OO01111€E TOT0XKEHUS:

Bo3MosxHBI pa3nuaHbie (OPMBI IPOBEACHHS IPOMEKYTOYHOM aTTECTAIINN: YCTHBIN OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHPOBaHKE, BHITIOJHEHUE MPAKTUIECKOTO 3a/IaHUS B DJICKTPOHHOW MHPOpPMaIMOHHO-00pa3zoBarenbHoii cpeae (DUOC).
Kasxaplit oOydaromuiicst moy4aeT yHUKaNIbHBIA BApUAHT 3a4aHuil, CHOPMHUPOBAHHBIIM U3 KOMILIEKTa OLIEHOYHBIX MaTePHAaJIOB.
HToropas oleHKa BBICTaBIAETCA C yIETOM KaK TEKYILEro KOHTPOIIs (IIPH HAIIMYKMHK), TaK U PE3yAbTaTOB IPOMEXYTOUHOMI
aTTeCTaInH.

KoMIIeKTh! OIleHOYHBIX MaTepPHANIOB pa3pabaThIBatOTCs Ha Kadenpe u cooTBeTcTBYIOT TpebosanmsiM @IOC BO, conepxaHmio
pabodeit mporpaMMbl U MHAUKATOpaM KOMIIETEHIUH B 4acTu, GOPMUPYEMOil B paMKax AUCLMILUIMHBIL.

4. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHAIIJIMHBI (MOAY JIS)

4.1. PexomeHnayemasi JuTepaTypa

4.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI On.aapec

JI1.1 |Msgsicuk P. K., JluteiiHble cIUTaBbl HA OCHOBE TSDKENBIX LBETHBIX | Mocksa: FOpaiit, 2025 | https://urait.ru/bcode/S
CynunyH A. B., METAJUIOB: YIeOHHK IS BY30B 63250
Bpycuunsin C. B.

4.2.1 IlepeveHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 odecrneyeHnst

Komrrekr JIMICH3HOHHOI'O M CBO6OIIHO pactrpocTpansIeMoro nMporpaMmMHOTO 06GCH€‘IGHI/I$I, B TOM YHCJIC OTCYCCTBCHHOT'O
TMPOU3BOJACTBA, KOTOPBIM obecneuen YHUBCEPCUTET:

1. Onepanmonnas cucrema Microsoft Windows (Bepcun, momepxuBaemsie TY YIMK) mimi oTedecTBeHHBIE ONIepalliOHHEIC
cucTeMsl Ha 6a3e Linux, cooTBeTcTBYyIOMME TpeOOBAHUSIM HH(DOPMAITIIOHHON 0€30MTaCHOCTH U MOIePKUBACMbIe HH(PPACTPYKTYPOit
YHHBEPCHUTETA.

2. ArtuBupyc Kacrepckoro (JMIeH3HpOBaHHOE aHTUBHPYCHOE penieHue, npuMenseMoe B UT-undpacTpykType yHUBEpCUTETA).
3. Cpencta ceteBoii Oe3onmacHoCcTH U QrbTpanuu Tpaduka SkyDNS.

4. OducHoe mporpamMMHoe obecredeHue cemerictBa Microsoft nnu coBmectumslif oducusiit maket («P7-Oducy», OnlyOffice,
LibreOffice), obecrieunBaromniuit paboTy ¢ TEKCTOBBIMHU TOKYMEHTaMH, dJIEKTPOHHBIMH TaOJHIIAMH, TPE3CHTAIMIMHU B 0a30BBIMU
(dhopmaramu oOMeHa.

5. Bpayzeps! u cpencrtsa goctyna k BeO-pecypcam (Aunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DMOC, 6ubinoreuHpIMU U 00pa30BaTeNIbHBIMH OHJIAMH-TIIATGOPMaMU, C YCTAaHOBICHHBIMHU
ceprudukaramu Munlludpsr PO.

6. Cpenctsa paboThI C apxuBaMu U GaiioBoil cucteMol (Hanpumep, 7-Zip, WinRAR wim BcTpoeHHBIE cpeicTBa OnepauoHHON
CUCTEMBI).

7. CpenctBa mpocMoTpa u 06paboTku PDF-nokymentoB Adobe Acrobat Reader, niu Bctpoennsie cpenctea OC.

8. I'padmueckuii pepakrop Paint. NET mim ero kpoccrutatdpopmennsie anainoru (GIMP u np).

9. Texcrossrit penakTop Visual Studio Code mnm coBMecTHMBIE KPOCCIIIAT(HOPMEHHBIE PEIICHHUS ¢ OTKPBITHIM HCXOHBIM KOJIOM.

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

4.2.2.1 | CopaBounas mpaBoBas cuctema Koncynsrantllmoc

4.2.2.2 | Poccuiickue *KypHaJIbl B CBOOOXHOM JIOCTYIIE HAyIHOH 31eKTpoHHOH Onbimmorexka eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME TUCIMIIJIMHBI (MOAY JIA)

5.1 O0mas xapakTepUCTUKA Y4eOHBIX ayIUTOPHiIi U HHBIX MOMeELIEeHU

JucnummHa (MO, IPAaKTHKa) PEATN3yeTCs B YUCOHBIX ayAUTOPHUSX U IPOBEICHHS YICOHBIX 3aHATHH, OCHAIICHHBIX
000pyIOBaHNEM U TEXHHUECKUMH CPEACTBAME 00yIeHUSI.

Y4eOHble ayAuTOPUH IS POBEACHHUS 3aHATHI JISKHIMOHHOTO THIIA YKOMIUIEKTOBAaHBI y4eOHOM MeOeTbI0 U TEXHUYECKUMHU
cpeacTBaMU 00YdCHHUS: MYITbTHMEIUITHOE 000pYIOBaHKE TS IPEIOCTABICHHS YueOHOI HHpOpMALIUK ayTUTOPHH (CTaMOHAPHOE
WM TIEPEHOCHOE) U (TIPpH HEOOXOJMMOCTH ) 3BYKOYCHITHBAOIIee 000pynoBaHUe (CTAIIMOHAPHOE WITH TIEPEHOCHOE).

Yd4eOHble ayAUTOPUH JJIsl POBEICHNUS PAKTHUECKUX 3aHATHH, B TOM YHCIIE CEMUHAPCKOTO THIIA, TPYIIIIOBBIX M WHAWBUIYAIBHBIX
KOHCY/ABTAIMH, TEKYILIETO KOHTPOJISI ¥ IPOMEXYTOYHON aTTeCTAllMH YKOMILJIEKTOBaHbI y4eOHONH MeOENbI0 M TEXHUIECKUMHU
cpeacTBaMu 00ydeHHUS: MYITBTHMEIUIHOE 000pyI0BaHKE (CTAI[HOHAPHOE HIIH IIEPEHOCHOE) H (TIpH HEOOXOTUMOCTH )
3BYKOYCHJTHBAOIIEe 000pyIOBaHNE (CTAIIMOHAPHOE WIIH TIEPEHOCHOE).

ITomenieHne st CaMOCTOSATENFHON paOOTHI OCHALIIEHO KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO TIOAKIIOYSHHUS K CETH
"UuTepHeT" 1 00ecTeYeHneM JOCTYIA B AJEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTeIbHYIO CPEy.

AKTyaJIbHBIC CBEJICHHS O HATMYUN 000PYIOBAaHHBIX YUCOHBIX KAOWHETOB M OOBEKTOB IS IPOBEICHHS IPAKTUICCKUX 3aHATHH
MIPECTaBICHBI B CIIEUAIbHOM pazzene «CBeaeHus 00 00pa3oBaTeIbHOM OpraHn3anim» oQUIHATBHOTO caiiTa yHUBEPCUTETA.

5.2 Tlepeyens cneqUATU3MPOBAHHBIX AYTUTOPHUIA, OCHAIIIEHHBIX J1a00PAaTOPHBLIM 000pPYI10BaHHEM (3aMOJIHSAETCSI IPH
HEe00X0IMMOCTH)

Ayn. Ne | Haznauenue | OcHaienue

6. METOANYECKHUE YKA3AHUA UISA OBYYAIOIIUXCS 11O OCBOEHUIO JUCIUTIJIMHBI (MOZY JIST)

MeTtoandeckre yKa3zaHus JJIsl 00yIaromuXcsl 0 OCBOSHUIO JUCIATUTNHBI

- Uzyuenue pabodeit mporpaMmsl TUCHUIIUHEL.

- O0s3aTenbHas MOArOTOBKA K MPAKTUYECKUM 3aHSATHSM.

- V3ydeHre OCHOBHOM W TOTIOJTHUTEILHON JINTEPAaTyphl, HHTEPHET-HCTOYHNKOB.



https://urait.ru/bcode/563250

- BrinosHeHue Bcex BUAOB CaMOCTOATENbHONW PaOOTHI.

D¢ pexTHBHOE 0CBOCHHE IUCIUILTIHEI IIPEIIIONaraeT PeryisipHOe IIOCEIICHIE BCEX BHJIOB ayANTOPHBIX 3aHATHH, BHITOITHCHUE
TUIaHA CAMOCTOSITEIBHOH pabOoTH! B IOTHOM 00BeMe M IPOXOKACHHE aTTEeCTAllni B COOTBETCTBHH C KaJCHAAPHBIM YIeOHBIM
rpauKOM.

CTyneHTy peKOMEHIyeTCsl 03HAKOMHUTBCS CO CIIMCKOM OCHOBHOI U JIOTIOJHUTEJIBHON JIUTepaTyphl. JlocTyn kK nH(GOpMannoHHBIM
pecypcaM OMOIMOTEKH 1 HH(POPMAIIMOHHO-CIIPAaBOYHEIM cHCTeMaM ceTH "MHTepHeT" opraHN30BaH B YHTAIFHOM 3ai1e ONOIHOTEKH
co craroHapHbIx [19BM, mu6o ¢ muunoro [I9BM (HOyrOyKa, IIIaHIIETHOrO KOMIIBIOTEPA M HHOTO MOOHMIBHOTO YCTPOHCTBA)
HOCPEICTBOM OECIIPOBOIHOTO JOCTYIIA IPH aKTUBALMN WHIUBUYaIbHOH YHETHON 3aITiCH.

IMTonb3oBanMe MHOOPMAITOHHBIMHI PECYPCaMH PACIINPSCT BO3MOXKHOCTH OCBOCHHS TEOPETHIECKOTO Kypca, BEITOTHEHHS
CaMOCTOSATEIBHON pabOTHI

[pakTnueckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHUE CHCTBUIA, 00CY)KIeHHE TPOOIIeM 110 OCHOBHBIM pasziesiaM Kypca U
HaIpaBJICHbI

Ha yrITyOJIeHHe N3ydeHHOTO TEOPETHYECKOT0 MaTeprala 1 Ha MPHOOPETeHNe YMEHHI W HABBIKOB.

CamocrostensHas paboTa CTYJCHTOB BKJIFOYAeT OCBOCHHE TEOPETHIECKOTO MAaTepHaia, MOrOTOBKY K BBIITOJHEHHIO 3aJaHHH
NPaKTHYECKUX 3aHATHH, U IOATOTOBKY K aTTECTALUH.

MeTtoanyeckue peKOMEHJAIMHU 110 OpTraHU3aluy 00pa30BaTENLHOTO TpoIiecca il 00ydeHHS HHBAMIOB U JIUI] C OTPpaHNYSHHBIMH
BO3MOXKHOCTSIMH 3/I0POBBSI

ITpu HEOOXOAUMOCTH MPOTrPaMMa TUCIIUIUTMHBI MOXKET OBITh aAaNTHPOBAHA JIJIsl HHKITFO3UBHOTO OOYUIESHHUS HMHBAIHUIOB H JIHII C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI C YIETOM OCOOSHHOCTEH MX IMCUXO(PU3NISCKOTO PA3BUTHS, WHIUBUIYaTBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHIEIUAIBHBIX YCIOBHHA UX O0YUEHHS.

[Ipu HaNUYUU B TPYIIIE CTYACHTOB C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310POBBSI BO3MOXKHO HCIIOJBb30BATh aallTHBHBIC
TEXHOJIOTHH.

JIJIs1 CTYICHTOB C OTPAaHHMYECHHBIM CITyXOM:

- HCIIOJIb30BaHKE PA3HOOOPA3HBIX TUIAKTUYECKHX MATEPHAIOB (KAPTOUKH, PUCYHKH, MHCbMEHHOE OIMCAHUE, CXEMBI U T.II.) KaK
TIOMOIIb JIJIsl TOHUMAHHMS U PEIeHNsI MOCTaBICHHOM 3a/1a4u;

- HCTIOJIb30BaHUE BUICOMATEPHUAIOB, KOTOPHIC TAIOT BO3MOXXHOCTD MOHSTH TEMY 3aHSTHSI U OCYIIECTBUTH KOMMYHHKATHBHBIE
JIEUCTBUS;

- BBIITOJIHCHHE MPOCKTHBIX 33JaHHUH 110 U3y9aeMbIM TEMaM.

JIJIs CTYICHTOB C OTpaHHMYCHHBIM 3PCHHUEM:

- HCTIOJIb30BaHUe (PMITBMOB C BO3MOXKHOCTBIO BOCHIPUSTHS Ha CIYX JIAaBAEMOU B HUX HH()OPMAIIHHU JIJISI TOCTIETYIONIETO e
00CYXIeHNUS;

- HCTIOJIb30BaHUE ayTNOMATEPHAIIOB MO U3yIaeMBbIM TeMaM, HMEIOIUMCS Ha Kadeape;

- HHIMBHyaJbHOE OOIICHUE C TIPETIOJIaBaTeNIeM 110 H3ydaeMOMY MaTepHaly,

- TBOpYECKHUE 3a/IaHUsI [0 N3yIaeMbIM TeMaM HJIH 10 JTHYHOMY JKEJIAHHUIO ¢ YIETOM HHTEPECOB 00y4aeMoro.




