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IIporpammy coctaBui(1):

Kk.m.n., cm.npen., boicmpoe Cepzeii Barenmunoguy

Pabouas mporpamma
MeTaJ1yprust 4epHbIX, IBETHBIX U PeAKHX MeTAJJIOB

PazpaboTana B coorserctBru ¢ OC BO:

CaMOCTOSTENIFHO YCTaHABIMBAEMBIH 00pPa30BaTENBHBIN CTAHIAPT K CTPYKTYpe MPOTpaMM ITIOATOTOBKH HAYYHBIX M HAYYHO-
HeJaroruueckux KaJpoB B aCUPaHType (aABIOHKTYpPE), YCIOBHAM HX PEAN3alluH, CPOKAM OCBOCHUS ITUX IPOTPAMM C YIETOM
paznnuHbIX GopM 00yueHHs, 00pa3oBaTEIbHBIX TEXHOJIOTUH 1 0COOCHHOCTEH OT/EIbHBIX KATETOPHI ACITUPAHTOB (aBIOHKTOB)
(npukas ot 17.03.2022 r. Ne 2-22)

CocraBiicHa Ha OCHOBaHUHU y‘IC6H01"0 IraHa:

1.3.8 ®u3nka KOHACHCUPOBAHHOTO COCTOSHUS

1.3.11 ®u3uka noIynpoBOJIHUKOB

1.4.2 AHanuTHuecKas XUMUS

2.2.3 TexHonoTHsA ¥ 000pYAOBAHHE ISl IPOU3BOACTBA MaTEPHAIIOB ¥ IPHOOPOB 3IEKTPOHHON TEXHUKH
2.4.2 DNeKTPOTEXHUIECKHNE KOMIDIEKCHI X CHCTEMBI

2.5.7 TexHONOTUH U MaIIMHBI 00PabOTKU 1aBIEHUEM

2.6.1 MertamioBeneHue u TepMuueckas 00padoTKa METAJIOB U CILIABOB

2.6.2 MeTamutyprusi 4epHbIX, IBETHBIX H PEIIKUX METAJIOB

2.6.3 JIuteiiHoe IPOU3BOACTBO

2.6.4 O6paboTKa METAIIOB IaBICHUEM

2.6.5 IlopomkoBast METaITYPrust ¥ KOMIO3UIIMOHHBIE MAaTEPUAIIbI

2.6.6 HanoTexHOJIOTMM U HAHOMATEpUAJIb

2.6.9 TexHonorus 31€KTPOXUMUYECKUX IIPOLIECCOB U 3aLIUTa OT KOPPO3UU

2.6.12 Xumudeckasi TEXHOJIOTHUS TOIIMBA U BBICOKOOYHEPTETHYECKUX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 TopHOTpOMEINUTIEHHAS U HE()TETa30MPOMBICIIOBAs TEOJIOTHS, Te0PH3UKA, MAPKIIEHIePCKOe JIETI0 U TEOMETPHS HENP
2.8.6 T'eomexaHuka, pa3pyieHre TOPHBIX TOPO, PYAHUYHAS a3pOra30JMHaMUKa U TOpHas Teriodu3nka
2.8.7 Teopernueckue 0CHOBBI IPOEKTUPOBAHUS TOPHOTEXHUYECKUX CHCTEM

2.8.8 T'eoTexHOIOTUS, TOPHBIE MALIMHBL

2.8.9 Oboramienue nose3HbIx uekomnaemsix, ACII-22-4.plx , yrBepxaenHoro YuensiM coBetoMm HUTY MHUCHUC B cocrase
cootBercTBytouieir OITOIT BO 22.09.2022, npotokon Ne 8-22

VrBepxkaeHa B cocrase OITOIT BO:

1.3.8 ®u3snka KOHACHCUPOBAHHOIO COCTOSHUS

1.3.11 ®u3nka noIynpoBOAHUKOB

1.4.2 AnanutHyeckast XUMHs

2.2.3 TexHomnorus 1 000py10BaHKE JUTS IIPOMU3BOJICTBA MAaTEPHAIIOB U ITPUOOPOB AIIEKTPOHHOH TEXHUKH

2.4.2 DneKTpOTEeXHUYECKNE KOMIUIEKCHI U CUCTEMBI

2.5.7 TexHOMOTHH ¥ MalIMHBI 00PabOTKU aBIeHUEM

2.6.1 MetamtoBeneHne 1 TepMUUeckas 00pabOTKa METAJUIOB U CIIABOB

2.6.2 Metautyprust 4epHBbIX, UBETHBIX U PEIKUX METAILIIOB

2.6.3 JluTeliHOoe IPOU3BOJCTBO

2.6.4 O0paboTKa METAIIIOB JJABJICHUEM

2.6.5 IopormkoBasi METaLTyprust 1 KOMIO3UIIMOHHBIE MaTepUabl

2.6.6 HanotexHoJI0rMM U HAHOMATEPUAIIb

2.6.9 TexHOMOTHS HNEKTPOXUMHUUECKHUX MPOLIECCOB U 3aIlIUTa OT KOPPO3UH

2.6.12 XuMudeckasi TEXHOJIOTHUS TOIUINBA U BBICOKOYHEPIeTHYECKHX BEILECTB

2.6.17 MarepuanoBeneHue

2.8.3 l'opHOIIpOMBIIITIEHHAS B HE(hTEra30IPOMBICIIOBAs T€0JIOTHs, Te0(hH3UKa, MapKIIEHAEpCKOe IO U TeOMETPHUS Help
2.8.6 'eomexaHunKa, pa3pyIleHIe FTOPHBIX OPOJ, Py JHUYHASI a9pOTra30AMHAMHKA U TOpHas TerutoQu3mka

2.8.7 TeopeTrnueckue OCHOBBI IIPOEKTUPOBAHUS TOPHOTEXHUYECKUX CUCTEM

2.8.8 T'eoTexHOIOTUS, TOPHBIE MAILIMHBL

2.8.9 OGorarieHue moje3HbIX UCKOMIAeMBbIX, , yTBepxkaAeHHOH YuenbiM coBeToM HUTY MUCHUC 22.09.2022, npoTtokos Ne §-22



Pabouast nporpamma oroOpeHa Ha 3acelaHHN
Kadeapa snepro3gpekTuBHbIX U pecypcocoeperammnx NpoMbIIIIeHHBIX TEXHOJIOTHI

IIpotokoun ot 22.06.2021 r., Ne19

PyxoBoaurens noapasnenenus Tapacos B.11.



1. HEJIX OCBOEHUA

1.1 | Llexs ocBOEHHS AUCIUILIHHEI — (POPMUPOBAHNE KOMIETCHIINH B COOTBETCTBHE C yIEOHBIM IIIIAHOM, a TAaKXKe U3YUCHUE
acIpaHTaMU COBPEMEHHBIX JOCTI)KEHUH U TEHJICHIUH B 001aCTH MPOU3BO/ICTBA YEPHBIX, [IBETHBIX, PEAKUX U
67aropoJHBIX METAJIIOB U3 Pa3INYHbIX BUJOB IPUPOJHOTO M TEXHOTEHHOTO CBIPbS

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

bnox OII: 2.13

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 |3D-MoaenupoBaHue MAaIlliH, arPeraToB U MPOILIECCOB

2.1.2 | buomarepuanoBeneHue

2.1.3 | BeicokoTemnepaTypHbIe U CBEPXTBEP/IbIE MaTEPHAIIbI

2.1.4  |Teonoro-mapkineiinepckoe obecreueHre TOpHbIX PadoT

2.1.5 ['eoTexHONIOTMN OCBOCHUS MCCTOpO)KZ[eHI/Iﬁ TIOJIE3HBIX NCKOIIA€MBIX

2.1.6 I[I/IaI‘HOCTI/IKa, OKCIICpTHU3a U KOppOSI/IOHHHfI MOHUTOPHUHT COCTOAHHA METAJINIMYCCKUX MaTCPUAIOB

2.1.7 |ViHHOBaUMOHHBIC KOHCTPYKIIMOHHBIC MaTEPUAIIBI

2.1.8 | HHOBAIMOHHEIC IUTEHHBIE TEXHOIOTHH

2.1.9 |VIHHOBaLMOHHBIE TEXHOJIOTUHN U KOHCTPYKIUH 000pYAOBaHUS IS IPOU3BOICTBA TPYO, AeTanell U clielualbHbIX U3JeTHit

2.1.10 | KoMmo3unuoHHbIe HAHOMaTePHaIbI

2.1.11 |KoMmnbproTepHOE MOJETHPOBAHKE B 331a9aX T€OMEXaHUKH, TCOKOHTPOISL U pa3pyIICHHUs TOPHBIX TOPOT

2.1.12 | KoMmnbroTepHOE MOAEIMPOBAHUE B 33a4aX T€OMEXaHUKH, TEOKOHTPOJISL U Pa3pyLICHUS TOPHBIX IOPOJ

2.1.13 | Jlorucruka u 3K0au3aiH TEXHOJIOIUN YEPHOU METAJLTYpPIriuu

2.1.14 | MarepuanoBeeH1UEe U TEXHOJIOIUU MATEPUAIIOB 3JIEKTPOHUKHI

2.1.15 |MatepuanoBeneHue QyHKINOHAIBHBIX MATEPHAIIOB

2.1.16 |MeramioBeneHne U TEXHOJIOTHH JIETKUX CIIaBOB

2.1.17 | Merononorus NpoeKTUPOBaHMsI TOPHBIX NPENIPUATHH

2.1.18 | MexaHuka N0A3EMHBIX COOPYKEHUI

2.1.19 | OGecneueHne 6e30MacCHOTO MPUMEHEHUS JICKTPOIHEPTUH Ha MPEINPUATHSIX MUHEPATBHO-CHIPEEBOTO KOMILIEKCA

2.1.20 |Onruka u ¢pu3uKa Ja3epon

2.1.21 | Opranuzanus u odecredeHne KadyecTBa aHATUTHYECKOTO KOHTPOJIS

2.1.22 HOpOI.I_IKOBBIe, KOMIIO3UIIMOHHBIC, aITUTUBHBIC MaTCPpUaJIbl U IMMOKPBITUA

2.1.23 | IIpubopsl TBEPIOTEIBLHOM SIEKTPOHUKH U MUKPOIJIEKTPOHUKH

2.1.24 | IIpoGnembl HaJEKHOCTH TOPHBIX MAILIHH U 000PYA0BaHUS

2.1.25 |Ilpouecchl ¥ TEXHOIOTUH 0OoTalleHHs U rTyOoKOH mepepaboTKu MUHEPATbHOTO CHIPhS

2.1.26 | Pecypcocbepexenue u KOMIUIEKCHOE HCIOIb30BAHUE CHIPhS B METAJUTYPIUH LIBETHBIX, PEAKUX U OJaropoaHbIX METAIIOB

2.1.27 | CtpoutenbHasi TeOTEXHOJIOTHS

2.1.28 | Teopermueckue HcCae OBaHUS M MOJECTHPOBAHNE MEPCICKTUBHBIX CTAJICIUIABIIIBHBIX H ()epPPOCIIABHBIX IIPOIIECCOB

2.1.29 | Teopernueckrue OCHOBBI U CPEJCTBA KOMITBIOTEPHOTO MOIenHpoBaHus nporeccoB OM/]

2.1.30 |Teopus 1 npakTUKa pelIEHUs] METAUIOBEAUYECKUX 3a/1a4

2.1.31 | Tepmoxumust MaTepUAIOB U TEPMOAUHAMHUYECKOE MOJIEIUPOBAHHE

2.1.32 | TexHOJIOTUYECKHE OCHOBBI I1OJIy4€HHs MaTEPUAIOB MaKpO-, MUKPO- U HAHOJIEKTPOHUKH

2.1.33 | ®usukKa KOHACHCUPOBAHHOIO COCTOSIHUS

2.1.34 | dusuka KOHIEHCUPOBAHHOTO COCTOSHUS ¥ KBAHTOBBIE TEXHOJIOTHH

2.1.35 | ®usuka KOHACHCUPOBAHHOTO COCTOSIHUS (DYHKITHOHAIBHBIX MAaTEPHAIOB

2.1.36 | dusuka HAHOPA3MEPHBIX MAaTEPHAIIOB U CTPYKTYD

2.1.37 | ®usuka MoJIyNnpoOBOJHUKOB U TUAIIEKTPUKOB

2.1.38 DU3UKO-TEXHOJIOTHYECKUE OCHOBBI MOJIYy4YCHHA MaTCPpUaIOB U 3JICMCHTOB MaKpO-, MUKPO- 1 HAHOSJICKTPOHUKHU

2.1.39 | ®u3uKo-XUMHS HAHOMATEPHAJIOB

2.1.40 | ®u3MKO-XUMHUS IPOLIECCOB U MAaTEPHAIIOB

2.1.41 | XuMus ¥ TEXHOJOTHA NepepabOTKH TBEPABIX TOPIOYNX UCKOTIAEMBIX

2.1.42 | AkageMu4ecKoe MUCbMO

2.1.43 |VHOCTpaHHBIH SI3BIK

2.1.44 |Ucropus u punocopust HAyKH

2.1.45 | ®u3uKO-XUMHUYECKHE U XUMUYECKHE ITPOIIECCHl 00O0TaleHNUs U TepepabOTKH MOJIE3HBIX HCKOTAeMbIX X TEXHOTEHHOTO
CBIPBS




2.2

JuciuminHbl (MOXY/IM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHBI (MOAYJIS) HEOGXO0HMO KaK
npeanecTByIoNIee:

2.2.1 |IloaroroBka K 3alUTe AUCCEPTALUM HA COMCKAaHUE YUEHOU CTEIEHU KaHAUIaTa HayK
2.2.2  |IloaroroBka K 3alUTe AUCCEPTALUM HA COMCKAaHUE YUEHOU CTENEHU KaHAUIaTa HayK
2.2.3 |IloaroroBka K 3alUTe AUCCEPTALUHM HA COMCKAaHUE YUEHOU CTEIIEHU KaHAUaTa HayK
2.2.4 |IloaroroBka K 3aluTe AUCCEPTALUM HA COMCKAaHUE YUEHOU CTENEHU KaHAUIaTa HayK
2.2.5 |IloaroroBka K 3aluTe AUCCEPTALUM HA COMCKAHUE YUEHOU CTENEHU KaHAuaTa HayK
2.2.6 |IloaroroBka K 3aluTe AUCCEPTALMM HA COMCKAaHUE YUEHOH CTENEHN KaHAUaTa HayK
2.2.77 |IloaroroBka K 3alUTe AUCCEPTALMM HA COMCKAaHUE YUEHOH CTENEeHN KaHauaTa HayK
2.2.8 |IoaroroBka K 3alIMTe AUCCEPTALUH HA COMCKAaHHME YUEHOH CTENEHH KaHIUIaTa HayK
2.2.9 |IoaroroBka K 3alIKUTe AUCCEPTALUH HA COMCKAaHHME YUEHOH CTENEeHH KaHIuaTa HayK
2.2.10 |IloaroToBKa K 3alllUTe qHCCEPTAllMU HA COMCKAHUE YUEHO! CTENEHN KaHANAaTa HayK
2.2.11 |IloaroToBKa K 3all[UTe qUCCEPTAllMU HA COMCKAHUE YUEHO! CTENeHN KaHAnuAaTa HayK
2.2.12 |IloaroToBKa K 3all[UTe qUCCEPTAllMU HA COUCKAHUE YUEHO! CTENeHN KaHANuAaTa HayK
2.2.13 |IloaroroBka K 3alIUTe TUCCEPTALMM Ha COUCKAHHUE YICHOU CTEeNeHN KaHAWAaTa HayK
2.2.14 |IloaroroBKa K 3alIWTe TUCCEPTAIMM Ha COUCKAHHUE YICHOU CTEeNeHN KaHANWAaTa HayK
2.2.15 |IloaroToBKa K 3alUTe JUCCEPTAIlMU HA COMCKAHUE YICHON CTENCHN KaHANUAaTa HayK
2.2.16 |IloaroToBKa K 3aIUTe JUCCEPTAlMU HA COMCKAHUE YICHON CTENICHN KaHANWAaTa HayK
2.2.17 |lloaroroBka K 3amyre JUCCEpTalMK HA COUCKAaHUE YUEHOU CTENIEHU KaHAUAATa HayK
2.2.18 |IloaroroBka K 3alyuTe JUCCEPTalMK HA COUCKAHUE YUEHOU CTENEHU KaHAUAATa HayK
2.2.19 |IloaroroBka K 3amyTe JUCCEpTalMU HA COUCKAaHUE YUEHOU CTENEHH KaHAUAATa HayK
2.2.20 |IloaroroBka K 3alyuTe JUCCEpTalMU HA COUCKAaHUE YUEHOU CTENEHU KaHAUAATa HayK
2.2.21 |IloaroToBka K 3aIIMTe AUCCEPTAIMN Ha COMCKAHNE YUEHOU CTENEeHU KaH/AuaTa HayK
2.2.22 |IloaroToBka K 3alIMTE AUCCEPTAI[MN Ha COMCKAHNE YUYEHOU CTENEeHU KaHAuaTa HayK
2.2.23 |IloaroroBka K 3aliyuTe JUcCepTalMy Ha COUCKAaHUE YUEHOM CTENEeHH KaHAUAaTa HayK
2.2.24 |IloaroToBKa K 3alllUTE JHCCEPTAllMU HA COMCKAHUE YUEHON CTENEHN KaHANAaTa HayK
2.2.25 |IloaroToBKa K 3alllUTe JHCCEPTAllMU HA COMCKAHUE YUEHON CTENEHN KaHANAaTa HayK
2.2.26 |lloaroToBKa K 3alllUTe qUCCEPTAllMU HA COUCKAHUE YUEHO! CTENEHN KaHANUAaTa HayK
2.2.27 |lloaroToBKa K 3alllUTe JUCCEPTAllMU HA COMCKaHUE YUEHO! CTENEHN KaHAnAaTa HayK
2.2.28 |lloaroToBKa K 3all[UTe qUCCEPTAllMU HA COMCKAHUE YUEHO! CTENeHN KaHANuAaTa HayK
2.2.29 |IloaroroBka K 3alIUTe TUCCEPTALMK Ha COUCKAHHUE YUCHOU CTEeNeHN KaHAWAaTa HayK
2.2.30 |IloaroroBka K 3alIuTe TUCCEPTAILMM HA COUCKAHHME YICHOU CTENEeHH KaHANWAAaTa HayK
2.2.31 |IloaroToBKa K 3aIUTe JUCCEPTAIlMU HA COMCKAHUE YICHON CTENICHN KaHANWAaTa HayK
2.2.32 |IloaroToBKa K 3aIfUTe JUCCEPTAIlMU HA COMCKAHUE YICHO! CTENICHN KaHANWAaTa HayK
2.2.33 |IloaroroBka K 3amyuTe JUCCEPTalMK HA COUCKAaHUE YUEHOU CTENIEHU KaHAUAATa HayK
2.2.34 |IloaroroBka K 3alIuTe JUCCEPTAlMM HA COUCKAHUE YUEHOU CTENIEHU KaHAUAATa HayK
2.2.35 |IloaroroBka K 3alyuTe JUCCEpTalMM HA COUCKAHUE YUEHOU CTENEHH KaHAUAATa HayK
2.2.36 |IloaroroBka K 3amyre JuUccepTaly HAa COUCKaHUE YUEHOU CTENEHH KaHAUAATa HayK
2.2.37 |IloaroroBka K 3alyuTe JUCCEpTalMU HA COUCKaHUE YUEHOU CTENEHH KaHAUAAaTa HayK
2.2.38 |IloaroroBka K 3aliyuTe JUCCEpTalMM HA COUCKaHUE YUEHOU CTENEHU KaHAUAATa HayK
2.2.39 |IloaroroBka K 3aliyuTe JUccepTalMy Ha COUCKAaHUE YUEHOM CTENEeHH KaHAUAaTa HayK
2.2.40 |IloaroToBKa K 3alllUTe qHCCEPTAllMU HA COMCKAHUE YUEHO! CTENEHN KaHANAaTa HayK
2.2.41 |IloaroToBKa K 3alllUTe JHCCEPTAllMU HA COMCKAHUE YUEHO! CTENEHN KaHANAaTa HayK
2.2.42 |IloaroToBKa K 3alllUTe qUCCEPTAllMU HA COMCKAHUE YUEHO! CTENEHN KaHANuAaTa HayK

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

A-1: CnocooHOCTDH K HAQYYHOMY MOUCKY U IPUMEHECHUIO PE3YJIbTATOB HAYYHO-UCC/I1€10BATC/ILCKUX U OIILITHO-
KOHCTPYKTOPCKHUX pa3p360TOK npH CAMOCTOATEJIbHBIX UCCJIEI0BAHUAX

3HaTh:

A-1-32 mpakTHUecKy0 3HaYNMOCTh HCCIECAOBAHUI IIPU CO3MaHUU BEICOKOI(()EKTUBHBIX IPOLIECCOB M TEXHOJIOTHIA IPOU3BOJICTBA
YEPHBIX, IIBETHBIX, PEAKUX U OJaropoJHBIX METAIIOB U UX COSIUHEHHUI, a Takke HHHOBALlMOHHBIX MAaTEpPHAaIOB HA UX OCHOBE

A-1-31 akryanbHble MPOOIEMBI U TSHICHIIMU Pa3BUTHs (yHIaMEHTABHBIX HAYK, COOTBETCTBYIOIINX HAYYHOH 001acTH 1 00JIacTH
npodeccHOHATFHON AEATETEHOCTH




A-3: CriocoO0HOCTBb NIPOBOAUTHL HAYYHO-HCCJIEI0BATE]IbCKUE H ONIBITHO-KOHCTPYKTOPCKHE PA00THI 110 3aJaHHOH TeMaTHKe U
ohopMIIATH UX pe3yIbTATHI

YMmerb:

A-3-Y'1 npencraBisaTh pe3yabTaThl CBOUX MCCIICIOBAHUN B BUE HAYYHBIX ITyOIMKALNH, HH(OPMAITHOHHO-aHATUTHYECKIX
MaTepHuasnoB, JOKIAJ0B U NPe3eHTaLUH

A-2: Cioco0HOCTb IPOBOIUTHL HAYYHBIN IKCIIEPHMEHT M AaHAJHU3 ero pe3yJibTaTa

Ymern:

A-2-Y'1 BBIITOTHATH PACYCTHO-TCOPECTUICCKNEC U OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA, B TOM YHCJIC U C TPUMCHCHUCM
KOMITBIOTCPHBIX TCXHOJIOTHUH

A-1: CriocoOHOCTb K HAYYHOMY IIOUCKY H IPUMEHEHMIO Pe3YJbTATOB HAYYHO-UCCIIeJ0BATEIbCKUX H ONILITHO-
KOHCTPYKTOPCKHX Pa3padoToK NP CAMOCTOATE/ILHBIX HCCJIEA0BAHUAX

YMmerb:

A-1-Y1 pa3zpabaTeIBaTh TEXHHUECKUE 33IaHNS M IPOTPAMMBI TIPOBE/ICHAS PACIETHO-TEOPETHICCKHUX M SKCIIEPUMEHTAIBHBIX PaboT
B 00J1aCTH METaJLUTypTHH YePHBIX, [IBETHBIX, PEIKUX U OIarOpOJHBIX METAIIOB

A-1-Y2 aHanu3upoBarh, CHCTEMATU3UPOBATh U 0000IaTh HHYOPMAIHIO U3 INT00ATBHBIX KOMITBIOTEPHBIX CeTel

A-3: Cioco6HOCTh MPOBOIUTH HAYYHO-HCCIEI0BATETbCKHE H ONBITHO-KOHCTPYKTOPCKHE PaGoTHI 110 32IaHHOIH TeMaTHKe H
0opMIATH HX Pe3yIbTATHI

Baanernb:

A-3-B1 HaBBIKAMH HpO(l)eCCI/IOHaHLHOFO H3JI0KCHUA PE3YIbTATOB CBOUX HCCIIeIOBaHUN 1 NpEeACTaBJICHUA X B BUAC HAYUYHBIX
ny6m/11<aum7l, I/IH(bOpMaHI/IOHHO-aHa.HI/ITI/I‘IE:CKI/IX MaTepHuaioB, JOKJIaA0B U HpeBeHTaHI/Iﬁ

A-2: Crioco0HOCTh MPOBOANTH HAYYHBIH IKCIEPUMEHT U AHAJIU3 €ro pe3ybTaTa

Baanernb:

A-2-B1 naBbIkamMu 00paOOTKH Pe3yIbTAaTOB HAYYHO-HCCIICNOBATENILCKOM PAOOTHI M MX aHANIN3a

A-1: Crioco0HOCTh K HAYYHOMY MOUCKY H MPUMEHEHHIO Pe3YJbTATOB HAYYHO-HCCIe0BATEILCKHX H ONBITHO-
KOHCTPYKTOPCKHX Pa3paGoToK MPH CAMOCTOSITEILHBIX HCCIE0BAHUAAX

Baagern:

A-1-B1 HaBbIKaMu pa3paOOTKU TEXHUYECKUX 33JaHUI U/WUIK IPOTpaMM MPOBEAECHUS PACUETHO-TEOPETHUECKHUX U
9KCIEPUMEHTAIILHBIX Pa0OT B 00IaCTH METAJUTYPTUH YEPHBIX, [IBETHBIX, PEIKUX U OJaropoAHBIX METaJLUIOB

A-1-B2 HaBBIKAMH KPUTHUYCCKOT'O aHaJIn3a U OLUCHKU COBPEMCHHBIX HaAYUYHbIX JIOCTHIKEHUH 1 PEIYJIBTATOB ACATCIBHOCTH ITPU
CO3JJaHHUN BLICOKOZ)(I)(I)GKTI/IBHI)IX TIIPOIIECCOB U TCXHOJIOTHUH TIPONU3BOACTBA YCPHBIX, IBETHBIX, PEAKUX U 6JIaF0pOIIHBIX MCTAJIJIOB U
ux COGHHHCHHﬁ, a TaK)K€ MHHOBAITMOHHBIX MaTE€pUaJIOB Ha UX OCHOBE

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIIeTeHIU i pecypcsbl padoTsl
Pasnea 1. Beenenne
1.1 Teopernueckue OCHOBBI 7 4 A-1-31 JI1.5 J11.22
METaJUTypru4ecKuX JI1.25J12.6

MPOIIECCOB, O0IIHe
TIPUHIIATIBI H3BJICUCHUS
YEPHBIX U [BETHBIX METAILIOB
U3 Pa3IM4HOTO ChIpbs /JIex/

Paznen 2. Mertanayprus
YepHbIX METAJIOB




2.1 CoBpemMeHHOE A-1-31 A-1-32 | JIL.8 JIL.15
CTaJIeIJIaBUIbHOE U JI1.16 JI11.17
KOHBEPTEPHOE NIPOU3BOACTBA JI1.18 J11.20
CTaJu, EPCIEKTUBBI JI1.26 J11.27
pa3BUTHA. JI1.28 J11.29
OCHOBHBIE TEXHOJIOTUUECKHE JI1.30 JI1.31
CXEMBI 1 0COOCHHOCTH JI1.35 J11.36
MIPOU3BO/ICTBA CTAJH B JI1.38 JI1.39
Pa3ITUYHBIX JI1.40 JI1.41
METaJLITy PrUYECKUX JI1.44 J11.45
arperarax. JI1.46 J11.47
YcToitunBoe pa3BUTHE U JI11.48 J11.49
9KOJIOTUYECKU YHUCTOE JI1.50 JI1.51
npou3BoacTBO. KoHnennus JI1.52
obmiecTBa ¢ 000POTHBIM JI1.53J12.4
HCIIOJIb30BAHUEM PECYpCOB. JI2.21 J12.22
WuTerpupoBaHHas MONIUTUKA J12.32 J12.33
IIPOU3BOJICTBA YKONPOLYKTa. J12.34 J12.36
DkobanaHc U aHaIN3 J12.37 J12.40
KU3HEHHOTO LIMKJIa U3JIeHsl.

«WunmumaruBa 3R» 1 HoBas
napajurMa 4epHou
MeTautypru. /Jlex/

2.2 [TocTpoenue 6ananca Makpo- A-1-Y1 A-2- JI1.34 J11.37 P5
Y MHKPO3JIEMEHTOB V1 A-2-Bl J12.36 J12.37
METaJITypru4ecKoro JI1.42 J11.43
npeanpusitus /TIp/ JI1.54712.30

2.3 OreHOYHBIH pacuéT OamaHca A-1-Y1 A-2- JI1.34 J11.42 P6
JKenesa A NPEaIpUsITHS V1 A-2-Bl JI1.54J12.1
4E€pHOU MeTaJLypruu JI2.2 J12.8
nosiHoro 1mKia /Ip/ J12.9 J12.10

JI2.12J12.13
J12.14 J12.15
J12.16 J12.17
JI2.18 J12.19
J12.24 J12.25
J12.26 J12.27
J12.28 J12.31
J12.35 J12.38
J12.39J13.1
JI3.2J13.3
2.4 Pegepat Nel /Cp/ A-1-V2 A-1-B1 | JI1.8 JI1.15 P1
A-1-B2 A-2-B1 | JI1.16 JI1.17
A-3-Y1 A-3-B1 | JI1.18 JI1.20
JI1.26 J11.27
JI1.28 JI11.29
JI1.30 JI1.31
JI1.35 J11.36
JI1.37 J12.36
J12.37 J11.38
JI1.39 J11.40
JI1.41 J11.43
J11.44 J11.45
JI11.46 J11.47
JI1.48 J11.49
JI1.50 JI1.51
JI1.52 J11.53
31 32 33
Pa3gen 3. Merajyprus
TSKeJIbIX IBETHBIX
MeTAJLJIOB

3.1 OCHOBHBIE HaNpaBJICHUS A-1-31 A-1-32 JI1.2

Pa3BHUTHA METAJUTYPTUU JI1.25J12.6

TSDKEIIBIX LIBETHBIX
MeramioB. /Jlex/




32 CoBpeMeHHBIE CIIOCOOBI A-1-V1 A-2- J1.1 P7
nepepaboTKU MEITHBIX V1 A-2-Bl JI1.2J12.7
koHeHTpatoB /I1p/ J12.23
33 Oco0eHHOCTH TTepepaboTKH A-1-Y1 A-2- JI1.2 J11.1 P8
OKHCIIEHHBIX HUKEIIEBBIX 1 V1 A-2-Bl
Cynb(OUIHBIX MEIHO-
HUKEIIEBBIX PYA U
koHueHTpatos /I1p/
34 CoBepIIeHCTBOBAaHHE A-1-Y2 A-1-B1 | JI1.12J11.13
TEXHOJIOTHI IOTYYEHUS A-1-B2 A-2-Bl JI1.14J12.5
cBUHIIA ¥ nuHKa /Cp/ A-3-V1 A-3-BI J12.20
2132
3.5 Pegepat Ne2 /Cp/ A-1-Y2 A-1-Bl JIL.1J11.2 P2
A-1-B2 A-2-Bl J11.25712.7
A-3-Y1 A-3-Bl J1.1
2139233
Pasnen 4. Meranayprus
6.JIarOPOIHBIX METAJLIIOB
4.1 AKTyanbHbIE TPOOIEMbI A-1-31 A-1-32 JI1.5 J11.6
METAJUTypIryH 0JIArOPOTHBIX JI1.19
MetayioB /JIex/
4.2 TexHOoa0ruu NoNy4eHus! A-1-V1 A-2- J1.3 P9
6aropoTHBIX METAJIIOB C V1 A-2-B1
HCITOJIb30BaHUEM PA3JIYHBIX
MmeToz0B. /TIp/
4.3 Hayunbie ocHOBBI 1 A-1-V1 A-2- JI1.9 JI1.19 P10
TexHoNorus aguHaxka V1 A-2-Bl
30510Ta U cepedpa /Tp/
4.4 DJEKTPOIUTUUECKOE A-1-Y2 A-1-Bl J1.4
paduHEpOBaHUE 30JI0TA U A-1-B2 A-2-B1 JI1.9J12.3
cepebpa /Cp/ A-3-Y1 A-3-Bl 2132
4.5 Pedepat Ne3 /Cp/ A-1-Y2 A-1-Bl JI1.4 J11.5 P3
A-1-B2 A-2-Bl JI11.6J12.29
A-3-Y1 A-3-Bl 2132233
Pazgen 5. Merajyprus
JIETKUX METAJIOB
5.1 [IpouzBoACTBO IMHO3EMA, A-1-31 A-1-32 JI1.7 J11.10 P11
(hTOPHUCTHIX coselt 1
ANEKTPOAHBIX M3menui. /TIp/
5.2 OCHOBHBIE HaNpaBJICHUA A-1-Y1 A-2- JI1.24 J11.32 P12
Pa3BUTHA TEXHOJIOIUU V1 A-2-Bl
nosyueHus amoMunus. /T1p/
53 CoBeplIeHCTBOBAaHHE A-1-Y2 A-1-Bl JI1.10
TEXHOJIOTHH ITPOU3BOJICTBA A-1-B2 A-2-B1 213233
marnust /Cp/ A-3-V1 A-3-Bl
Pa3gen 6. Merajaayprus
PeIKHX METAJLIOB
6.1 DyH1aMEeHTAIILHBIC A-1-31 A-1-32 | JI1.11 JI1.21
MPOOIEMBI TPOU3BOJICTBA
penkux metaos /Jlex/
6.2 CoBepIIeHCTBOBAaHHE A-1-Y1 A-2- JI1.23 P13
TEXHOJIOTHI ITPOU3BOJICTBA V1 A-2-Bl
TYTOIIIABKHUX PEAKUX
METaJIOB U UX
coemqunenui /TIp/
6.3 OCHOBHBIE TEHICHIINU A-1-Y1 A-2- JI1.11 J11.33 P14
Pa3BHUTUA TEXHOJIOTUN V1 A-2-Bl
nepepaboTKH MEPBUIHOTO U
TEXHOTCHHOTO CHIPbhsI
TaHTaja, HIOOus,
tutana /Tlp/
6.4 TexHonorny MpoM3BOACTBA A-1-Y2 A-1-B1 | JI1.11J11.23
PacCestHHBIX PeIKUX A-1-B2 A-2-Bl 2132
MeTamioB /Cp/ A-3-Y1 A-3-BI




6.5

Pedepat Ne4.
Dk3amMeH 1o kypey. /Cp/

A-1-Y2 A-1-Bl
A-1-B2 A-2-Bl
A-3-Y1 A-3-Bl

JI1.2J11.3 P4
JI1.5 J11.10
JI1.11J11.13

J1.23

JI1.33J12.3

JI2.5 J12.20
J12.29
0132 33

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHASA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BONPOCHI IS
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KoHTponbsHOE
MEpOTIPUATHE

ITpoBepsiemble
UHJIUKATOPbI
KOMIIETEHIIUN

BOHpOCI:I JJI1 IIOATOTOBKHU




KM1

DK3aMeH

A-1-31;A-1-32;A-1-
B2

HuTencudukarys npouecca MpoOU3BOACTBA CTAIU B JYTOBBIX
JMEKTpoIeyax.

JKeme3o mpsMoOro BocCcTaHOBIEHHS — IEPCHECKTHBHAS METAIIIOMINXTA, €€
HPENMYIIecTBa 1 HeJocTaTku. OCOOEHHOCTH TEXHOIOTHYECKOTO
nporecca B JICII u ucronp30BaHUE 3TOM MIUXTHI.

I[TepcriekTUBHBIE CIOCOOBI AeCyIb(YypaLMU CTAIIH.

Teopernueckoe 000CHOBaHHUE, TEPMOIUHAMUICCKHE 3aKOHOMEPHOCTH
nporecca 00e3yIIepoKUBAHUS CTaNell ¢ BRICOKUM COJIep KaHHEM
Xpoma.

Teopernueckoe 000CHOBaHUE M TEXHOJIIOTHIESCKHE CXEMBI TOTYICHHUS
HU3KOJIETUPOBAHHOI CTalu ¢ coaepaxanueM yriepoaa menee 0,01 —
0,005%.

Vrpapnenue conepkaHueM azoTa B cTanu. CriocoObl MOTydeH s
HH3KHX W BBICOKMX KOHIIGHTPAIUH a30Ta B METaJIE.

OcHoBHBIE peakiuu aedochoparuu, 1ecynbhyparum.

OCHOBHBIE TEXHOIOTHUECKUE CXEMBI IIPOU3BOJICTBA CTAJIEH U CIIIABOB
Ha YCTaHOBKAX CIICIIEKTPOMETAITYPIUH:

Teopernueckoe 000CHOBaHME U BO3MOXKHBIEC TEXHOIOTHYECKUE CXEMBI
MPOU3BOJICTBA CTAIU C TOHMKEHHBIM COJIep>KaHUEM I[BETHBIX pUMecei
TeopeTuueckoe 060CHOBAHUE U IKCIIEPUMEHTANIBHBIE BO3MOKHOCTU
TIOJTY9eHHUS YUCTOH CTalH (C TIOHMKEHHBIM CO/IepKaHHeM ITprMecei)
Teoperuueckoe 000CHOBAHUE U TEXHOJIIOTHIECKHE CXEMBI MOTydeHHUS
A30TUPOBAHHBIX MapOK CILIABOB.

CoIoCTaBHUTH IO TEXHOJIOTHYESCKHM M SKOHOMHYECKIM MOKA3aTeIsIM
ABTOTCHHBIC ITPOIIECCH B METAITYPTUH MEJIH.

KakoBbI 0cOO€HHOCTH KOHBEPTHPOBAHUS MEIHO-HUKENEBBIX ITEHHOB?
CdopMynupoBaTh TEOPETHUECKHE OCHOBBI IIPOLIECcCa IHAHUPOBAHMUS.
C KaKoii IeNbIo MPOBOANTCS IIPHEMHAS IJIaBKa CHIPhS APArOIEHHBIX
METajoB?

TepMmoauHaMKKa M KWHETHKA IPOLECCA PACTBOPEHUS B IIMAHUCTBIX
pacTBOpax 30J710Ta, cepedpa, TEJUTypHUIOB 30JI0Ta, CEPHUCTHIX U
OKHCHBIX MUHEPAJIOB cepedpa.

Pynnas 6aza amOMUHMEBOM W MarHWEBOW MOJOTpacieil IBETHON
metautyprun. Kpurepun kauectsa.

TeXHOIOTHIECKHE CXEMBI TPOM3BOCTRBA TTTHHO3EMA.

JlaTp onrcaHne NPUHINIHATIBLHON TEXHOJIOTHUECKOH CXEMBI ClIoco0a
Baitepa.

Bergenuts mpenMymiecTBa M HEJOCTATKH PA3IHYHBIX THIIOB aHOJIOB
QTIOMIHHUEBBIX JIEKTPOJIH3EPOB.

[Mupuna neun Banrokosa Obuta yBenuuena ¢ 1,5 M 10 2 m. Kakue
U3MEHEHHUS B paboTe MOKHO OXKHMIATh, €CIIH ITapaMeTPbl Ay Thsl ObLIN
OCTaBJICHbl HEU3MEHHBIMU?

Kak momkHO oTinn4aThes cojepikaHue MarHeTHTa B IITaKaX IPH ILUIaBKe
B 3JIEKTPUYECKUX U OTpaXkaTeNbHbIX Neuax MpH OJHOHN U TOH xke
TeMItepaType paciiaBa’?

Kak 1omKHBI OTJIMYATECS [0 COCTABY IITAKU U INTEHHEI IPH IIaBKe
HIMXTHI OJJHOTO M TOTO Y€ COCTaBa B 3IEKTPUUECKUX U OTpaXKaTelbHbIX
neyax?

TexHOMIOTHSA U ammapaTypHoOe 0(pOpMIIEHHE ITPOIIecca KOHBEPTUPOBAHII
MEIHBIX ITEIHOB B TOPH30HTANBHBIX ammnaparax IIupca-Cmura.
OcHOBHBIE NTOKa3aTeI! MpoLecca.

IMepedens MpoXyKIUH, TTOJTydaeMOi ITpH TTepepadboTke pasIHIHbIX
BUJIOB aTIOMHHUEBOTO CHIPBS (BKIIIOYAsk TEXHOTEHHOE).

Oco0eHHOCTH KOMILIEKCHOH MepepaboTKH aTlOMUHUEBOTO CHIPBSI.
ONeKTpoan3 KPUOJIUTO-IIIMHO3EMHOTO PacIliaBa.

[ToBeneHue ceneHa U TEIUIypa IPH SIEKTPOITUTHIECKOM
padurEpOBaHUU cepedpa.

XHMMUSL ¥ TEXHOJIOTHS ITpoLeccoB adduHaxa IIaTHHOBOTO
KOHIICHTPATa ¥ METOJIBI TTOJTyYCHUS TUIATHHBI BEICOKOH YHCTOTHI.
BakTepuanpHOe BEIIIETaYNBAHAE 30I0TOCOACPIKAMNX KOHIICHTPATOB.
MHHOBanMOHHBIE CIOCOOB! epepabOTKU TUTAHCOAEPIKAIIIETO ChIPhS

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBIX 110 JUCHUILJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3anne
paboTsI

IIpoBepsiemsbie
WHIUKATOPBI
KOMIIETEHIIHI

Coneprkanue paboThl




P1

Pedepar 1

A-1-B1;A-1-B2;A-2
-B1;A-3-V1;A-3-
B1;A-1-Y2

IlepedyeHb NIPUMEPHBIX TEM:

Meranyprudeckue arperatbl BHEIIEUHOH 00pabOTKH, BUIbI U
KOHCTPYKIIHOHHBIE 0cOOeHHOCTH. TeopeTnueckoe 000CHOBaHHUE
UCTIONIB30BaHMS IETIOTHO3EMEIBHBIX U PEIKO3EMEIBbHBIX METAIIOB B
npoliecce BHEMEYHOH 00pabOTKU CTaH.

TyromnnaBkue MeTaibsl Bonbppam, MOINOAEH, HUOOUH,
peaKo3eMeNbHBIC U METI0YHO3EMETbHBIE METAUTB B METAIITYPIHH, X
IpUMEHEHHE B Ka4eCTBE JICTHPYIOIIUX 3JIEMEHTOB.

Jecynbdyparus cranm, Ha3HauUCHHE M OCHOBHBIE TTIOKa3aTeIH Mpolecca,
padUHIPOBOYHEIE IIUTAKH, TIEPCICKTHBHBIE METOIBI AECYIIb(YPAIIHH.
CoBpeMeHHOE COCTOSIHUE M MEPCIEKTUBBI Pa3BUTHS pahUHUPOBAHUS
cTanu.

OcoOEHHOCTH KOHCTPYKIUH M pabOoThI Ieyeit
CTIETIIEKTPOMETAILTY PTUHL.

CoBpeMeHHOE CTalleTIaBIIIbHOE U KOHBEPTEPHOE IIPOU3BOACTBA CTAIIH,
HEPCHEKTUBBI Pa3BUTHSL.

P2

Pegepar 2

A-1-BL;A-1-B2;A2
-B1;A-3-Y1;A-3-
BI;A-1-V2

IepeyeHs MPUMEPHBIX TEM:

HOBI)Ie npoueccm B MeTaJIJIypTI/II/I. ABTOTCHHI)IG npoueccm, nux
0COOEHHOCTH.

KucinopoaHo - B3BelleHHas [UIaBKa U IIJIaBKa Ha II0J0TPETOM JyThe —
0COOCHHOCTH TEXHOJIOTHH, armnaparypHoe o(popMIICHHE MPOLIECCOB,
OCHOBHBIC TCXHHUKO-O9KOHOMHUYCCKHNEC ITOKA3aTCIIN.

Hcnonp3oBanue TexHoaoruu BaHiokosa 1iis mepepaboTKy pa3IHyHbIX
BHUJIOB CBIPbs M IIEPCIICKTUBBI €r0 Pa3BUTHSL.

KOHBepTI/IpOBaHI/Ie MECIHBIX IHTCI>'IHOB nu HyTI/I COBepH_IeHCTBOBaHI/ISI
mporiecca.

DIIEKTPOIMTHYECKOE papHHUPOBAHKME MEIU, 0COOCHHOCTH ITOBEICHUS
TpUMeECeH MPH 3JIEKTPOJIH3E MEIH.

P3

Pegepar 3

A-1-BL;A-1-B2;A2
-B1;A-3-Y1;A-3-
BI:A-1-V2

ITepedyeHs MPUMEPHBIX TEM:

Teoperuueckre OCHOBEI M TEXHOJIOTHS IPOLecca IIIaHIPOBAHMUS.
[IpuMeHeHne aKTHBUPOBAHHBIX YIJICH JUIsi U3BJICUCHHS 30J10TA U
cepeOpa U3 UAHUCTHIX PACTBOPOB.

baxrepransHOE BBINIETAYNBAHIE 30JI0TOCOAEPIKANINX KOHIIEHTPATOB.
XuMus 1 TEXHOJIOTHUS IporeccoB apduHaxka 30510Ta U cepedpa.
[ToBeneHue 61aropoAHBIX METAIUIOB TIPH IEPePadOTKE CBUHIIOBBIX U
IIMHKOBBIX PYII.

P4

Pedepar 4

A-1-B1;A-1-B2;A-2
-B1;A-3-V1;A-3-
B1;A-1-Y2

IlepedueHb NPpUMEPHBIX TEM:

PenxozemenbHble MeTallIbl, 00IaCTH IPHMEHEHHS, OCHOBHBIE
IpoU3BOAUTENS B Mupe U B Poccun.

ITepcrieKTUBBI pa3BUTHS CHIPEEBO 0a3bl TYTOIIABKHAX M PACCETHHBIX
PEIKUX METAIIOB M TEXHOJIOTHI 000TaIeHHs] peIKOMETaIBHBIX PYI.
Pecypco- u aHeprocoeperaromye TeXHOJIOTHU B IiepepaboTKe
TUTAHCOAEPIKAIIETO ChIPBSI.

HoBble 3xcTpaknnoHHBIE 1 HOHOOOMEHHBIE METOJIBI B TEXHOJIOTHH
PEIKUX METAILIOB.

ITpousBoacTeo penus. IIpuMeHeHne SKCTpaKLUK, HOHHOTO OOMeHa
BBICOKO3()(DeKTUBHBIX MEMOpPAHHBIX MIPOIIECCOB B TEXHOJIOTHH
IIPOU3BOJCTBA PEHUS

P5

IIpakTuueckoe
3aHgTHE 1

A 1-VI:A2-V1;A2
-BI

INocTpoenne Gamanca Makpo- ¥ MEKPO3JIEMEHTOB METAJLTyPTHYECKOTO
HpEpUITUSL

P6

IIpaxktuueckoe
3aHsaTHe 2

A 1-V;A2-VI;A2
-BI

OrneHOYHBIH pacdéT OaaHca Kene3a Ui MPEeANPHUATHS 9EPHON
METaJULypIrUH IIOJTHOTO LUKIIA

P7

IIpaxtuueckoe
3aHsTHE 3

A 1-VI;A2-V1;A2
-BI

CoBpeMeHHBIE CIIOCO0bI TepepadOTKH MEHBIX KOHIIEHTPATOB

P8

IIpakTuueckoe
3ansTue 4

A1-YLA2-V;A2
Bl

OcobeHHOCTH TIepepabOTKN OKUCICHHBIX HUKEIIEBEIX U CYIIb(QHIHBIX
MEJIHO-HUKEIEBBIX Py U KOHLIEHTPATOB

P9

[Ipaktnueckoe
3aHATHE 5

A-1-V1;A-2-V1;A-2
-Bl

TexHonmoruu NOJTy4YCHUSA 6J'Ial"0pOZ[HLIX MECTAJJIOB C UCIIOJIB30BAHHUEM
Pa3sINMIHBIX METOOOB

P10

[Ipaktrueckoe
3aHATHE 6

A-1-Y1;A-2-V1;A-2
-Bl

Hay4nble ocHOBBI U TexHONOTHA addrHaxka 30510Ta U cepedpa

P11

[IpakTueckoe
3aHsATHE 7

A-1-Y1;A-2-V1;A-2
-Bl

IIpon3BoacTBO rMUHO3eMa, (PTOPUCTHIX COJIEH U DIEKTPOIHBIX U3ACTHIA




P12 IIpakruyeckoe A-1-V1;A-2-Y1;A-2 | OcHOBHBIC HAIIPABJICHUS PA3BUTHUS TEXHOJIOTHHU IIOJTyYESHUS ATFOMHHUS
3aHsATHE 8 -Bl

P13 IIpaktuueckoe A-1-Y1;A-2-Y1;A-2 | CoBepIIeHCTBOBAaHHE TEXHOJIOTHI IIPOM3BOCTBA TYTOIIABKHUX PEAKHX
3afsTe 9 -B1 METAJJIOB U UX COSIUHEHUI

P14 [IpakTrueckoe A-1-Y1;A-2-Y1;A-2 | OCHOBHBIE TSHJICHIINU Pa3BUTHSI TEXHOJIOTHH TIepepabOTKU EPBHYHOTO
3apgrue 10 -B1 Y TEXHOTEHHOTO CBHIPbsI TAaHTaIa, HUOOUS, TUTaHa

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble U1 IK3aMeHa (onucaHue OUJI1eToB, TECTOB U T.IL.)

ITo kypcy npeaycMOTpeH dK3aMeH. DK3aMEHAITMOHHBIN OWIIET COCTOUT M3 3-X TEOPETUICCKUX BOTIPOCOB. BriieThl XpaHaTcs Ha
Kadenpe.

5.4. MeToauka OLIEHKH 0CBOCHHS NUCHMILIMHBI (Moay.1s, npakTuku. HAP)

O1eHKa «OTIMYHOY - 00yJaIOIIUICS TOKA3hIBAET IITyOOKHE, MCUEPIIBIBAOINNE 3HAHUS B 00beMe PO ACHHON IPOrPaMMBI,
YBEPEHHO JIEHCTBYET 110 IPUMEHEHUIO IIOJYYECHHBIX 3HaHUH Ha NPAKTHKE, TPAMOTHO U JIOTMYECKH CTPOMHO M3J1araeT MaTepual Ipu
OTBeTe, yMeeT (hOPMYIINPOBATh BHIBOABI U3 U3JI0KEHHOTO TEOPETHIECKOTO MaTepHaa, 3HaeT IOMOIHUTEIBHO PEKOMEHIOBAHHYTO
JIUTEPATYPY.
O1eHKa «XOPOILIOY» - 00yJarOUIACS TOKA3bIBACT TBEPbIE U JOCTATOYHO MOTHBIE 3HAHHUS B 00BeMe IPOHEHHOMN MTPOTPaMMBEL,
JIOIyCKaeT HE3HaYHUTEIbHbIE OIIUOKH ITPU OCBEIIEHUH 33JaHHBIX BOIIPOCOB, IPAaBUIBHO JEHCTBYET MO NPUMEHEHHIO 3HAHUI Ha
IIPAKTUKE, YETKO U3JIaracT Marepuall.
OreHKa «yIOBICTBOPHTEIBHOY - 00YJAIOIIUICS TOKA3bIBACT 3HAHUS B 00beMe IPOHAEHHOH IPOrpaMMBI, OTBETHI U3JaraeT XOTs U C
OIIMOKaMH, HO YBEPEHHO UCIPaBIIsIeMbIMU N1OCTIE JOTIOJHUTEIBHBIX U HABOSIIMX BOIPOCOB, IPABUIIBHO AEHCTBYET 1O
IIPMMEHEHUIO 3HAHUHN Ha IIPAKTHUKE;
Or1eHKa «HEYAOBICTBOPUTEIFHOY - 00yJaloMmuiics HOMycKaeT rpy0ble ONIMOKH B OTBETE, HE TOHNMAET CYIIHOCTH H3JIaraeéMoro
BOIIPOCA, HE YMEET IPUMEHATh 3HaHUS Ha IIPAKTHKE, 1a€T HEMOJIHbIE OTBETHI Ha JOIOJHUTENIbHBIE U HABOJAIIUE BOIPOCHL.
O1eHKa «He SBKa» — 00y4arolUics Ha SK3aMEH HE SBUJICS.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTODBI, COCTaBUTEIHN 3arnaBue bubmoreka W3narenscTBO, TOT
JI1.1 |Meues B. B., brictpoB | ABTOreHHBIE MPO1IECCHI B bubnuoreka MUCuC M.: Meramyprus, 1991
B.II., Tapaco A. B.,, |LBeTHOI MeTaJLLypruu
Aap.
JI1.2 |BantokoB A. B., KommutekcHas nepepaboTka bubmorexka MUCuC YenstOunck: Metammyprus,
VYrkun H. U. MEIHOTO ¥ HUKEJIEBOTO ChIPhS: 1988
Y4eOHuK 17151 By30B
JI1.3 | PomanTteeB FOpuit Mertamryprusi 01aropoaHbIX DnexkTpoHHast OubInoTexa M.: Yueba, 2007
[TaBnoBuu METaJUIOB: y4eb. mocodue s
CTYJI. By30B CIIeIl.
'MeTatyprust LIBETHBIX
METaJuIOB'
JI1.4 |Macnenunkuii M. H., | Mertamnyprust 61aropoaasix butmuorexa MUCuC M.: Meramnyprus, 1987
Uyraes JI. B., bopbaT |mMeranioB: Y4eOHHUK [UIS BY30B
B. @., np., Uyraes JI.
B.
JI1.5 | Kotmap 1O. A, Meramryprus 6:1aropoJHBIX Bubmmorexa MUCuC M.: Pyna n metamisl, 2005
Meperyko M. A, MetaiioB. B 2-x kH. Ku.1:
Crpuxxo JI. C. y4eOHUK AT CTY[. By30B HaIp.
'Metamnyprust’'
JI1.6 | Kotmap 1O. A, Meramryprus 6:1aropoJHBIX Bbubnmorexa MUCuC M.: Pyna u metasisl, 2005
Meperykos M. A, MetaioB. B 2-x ku. Ku.2:
Crpuxxo JI. C. y4eOHUK AT CTY[. By30B HaIp.
'Metamnyprust'
JI1.7 | BopoObeB Mropb Meramnyprus TIHHO3EMa: DJeKTpoHHas OHOINoTEKa M.: Yueba, 2004
Bopucoswy, y4e0. mocoOue st CTyI. BYy30B
Xanpyiuna Pumma crert. 110200-Meramryprus
TanraroBHa, LBETHBIX METAJIJIOB

Huxonaes Ban
BacunbeBnu




ABTOpBI, COCTaBUTENH 3armaBue bubnuorexa W3naTenbcTBO, IO
JI1.8 | HOchun 1O. C., Meramryprus xenesa: Bbu6muorexka MUCuC M.: Akagemknura, 2007
[Tamkos H. ®. y4eOHUK AT CTY. BY30B,
00y4. o Hanp. 'Meramryprus’
JI1.9 | Crpuxko JI. C. Mertanyprus 30510Ta 1 DJeKkTpoHHas OHOIMoTeKa M.: U3a-so MUCuC, 2001
cepebpa: Yueb. mocobue miist
CTYZ. By30B, 00y4. IO CIIEL.
110200 - '"Meramnyprus
LIBETHBIX METAJIOB'
JI1.10 |Mocksurus B. 1., Mertamryprus Jerkux bubmmorexa MUCuC M.: UnTepMeT UHKUHUPHHT,
Huxkomaes 1. B., METaJUIOB: Y4eOHUK AJIS CTY. 2005
®omuH b. A BY30B crell. 'MeTayutyprus 11B.
METaJUIOB'
JI1.11 |3enuxkman A. H., Merannyprus penkux bubmorexa MUCuC M.: Mertamnyprus, 1991
Kopurynos B. T METaJIOB: Y4eOHHK AT CTY .
BY30B
JI1.12 | PomanreeB FOpuii Mertatyprusi CBUHIA: yueO. DJeKTpoHHas OHOINoTEeKa M.: Yueba, 2005
[MaBmoBny, deopoB | mocobme IS CTYA. BY30B Harp.
Anekcanup 'Mertamnyprus', cier.
Hukonaesuu, beictpoB | 'MeTayutyprust 1B. METaJLIOB'
Cepreit
BanentnnoBuy,
KowmkoB Anekceit
AnekcaHpoBud,
BeictpoB Banentux
IlerpoBuy
JI1.13 | Pomanrees O. II., MeTtannyprus TSHKEIbIX DJeKkTpoHHas OOInoTEeKa M.: U3a-so MUCuC, 2010
Beictpos B. II. LBETHBIX MeTaJI0B. CBUHEL.
Hwuak. Kagmmit
JI1.14 | PomanreeB FOpwuii Merantyprust UHKA U KaAMus: | DIeKTpoHHAs OHOIHOoTeKa M.: Yueba, 2006
[MaBnoBny, @enopoB | yued. mocodue 1Sl CTYA. BY30B
Anekcannp Hamp. 'Mertamnyprus', crien.
Huxonaesuy, beicTpoB | 'MeTamryprus LIBETHBIX
Cepreit METaJuIoB'
BanentunoBuuy,
BeictpoB Banentun
IlerpoBuy
JI1.15 |Berman E. @., Merainyprust 4yryHa: bubmorexka MUCuC .. AkaniemkHura, 2004
XKepeoun b. H., Y4eOHUK JIJISI CTY/I. BYy30B
IToxBucues A. H., ap., |Metayutypr. cren.
HOcoun 10. C.
JI1.16 | ¥Octhun Omman Meramryprus 4yryHa u OnexTpoHHas OMONMHOTEKA . Yaeba, 1997
CemeHOBUY skenesa: [{ns cryn. cren.
110100, 072000, 060802,
120900, 210200
JI1.17 | ¥Ocdun 1O. C., Hogsie mporuieccs! nomyueHust bubmorexka MUCuC .- Merannyprus, 1994
I'mvmvensdapd A. A, MeTajia: MeTamtyprus »xenesa
[Tamkos H. ®.
JI1.18 | ¥Ocdun 1O. C., [IpompbITIeHHOCTE 1 bubmorexka MUCuC .. AkanemkHura, 2002
JleonTses JI. U., OKpYy’Karomas cpena: YueOHUK
Yepuoycos I1. U. JUISL CTYJI. By30B 1O
HampaBJIEHUIO MTOATOT.
JUIUIOMHD. CIICIIHAIIIICTOB
651300™Mertamryprus’'
JI1.19 | JIozeiit Cepreit CoBpeMeHHBIe TPOOIEeMBI OnexTpoHHas OubNIMOTEKA .. I3n-80 MUCuC, 2012

H6parumoBu,
Meperykos M. A.,
Crpmxko Jleonnn
CemenoBuy, ['ypun K.
K.

METAJUTYpTUH U
MaTepHaIOBEICHUS
671aropoIHBIX METAUIOB: y4el.
nocobue i CTyA. BY30B,
00yu. o Hanp. 'Metamtyprus’'




ABTOpBI, COCTaBUTENH 3armaBue bubnuorexa W3naTenbcTBO, IO
JI1.20 | JIeontnes JI. 1., CrlpbeBast U TOIUIMBHAS 0a3a Bbu6muorexka MUCuC .. Akanemknura, 2007
IOcun 10. C., YepHOH MeTaJUTypruu: y4eo.
Maueimesa T. 5., mp. | mocoGwue At CTy/. By30B HaIp.
'Mertamtyprus’'
JI1.21 |3emukman A. H., Teopus Bbubmuorexa MUCuC .» Meramnyprus, 1983
Boapaman I'. M., TUIPOMETAILTY pIrUYECKUX
bensesckas JI. B. MIPOIIECCOB: YUEOHUK ISt
BY30B 110 crier. 'Meramnyprus
[IB. METAIIOB' 1 'XHUM.
TEXHOJIOTHSI PEKUX U PACCESH.
3JIEMEHTOB'
JI1.22 |Bonpaman I'. M., Teopus bubmorexa MUCuC .- Merannyprus, 1993
3enukman A. H. THIPOMETAJLITY PTUUECKUX
MPOLIECCOB: YYCOHHUK IS BY30B
o crier. 'dus.-xuMm. uccne.
METaJuLypr. POLECCOB'
JI1.23 | MenBenes Anekcanap | Teopus OnexTpoHHas OubnMMoTeKa .: I3x-Bo MHUCuC, 2009
Cepreesuu, THIPOMETAILTY PrUUECKUX
BorareipeBa Enena npoiieccoB. Teopus u MpakTHKa
BrnagumupoBHa THIPOMETAILTY PTHUECKHX
MIPOIIECCOB, JISKAIIUX B OCHOBE
MIPOU3BOJICTBA LIBETHBIX U
PEIKUX METaJIOB: yueO.
nocobue
JI1.24 | Bopucorne6ekuii FO. Teopus u TeXHOJIOTHUSL bubmmnorexka MUCuC .. Metammyprus, 1994
B., np. 3JIEKTPOMETAITY PTUUECKUX
mporeccoB: Yue0. mocobue
JUTS By30B IO HATIPABJICHUIO
'Mertannyprust' u
'Metannyprus LB. METJIJIOB'
JI1.25 |Banrokos A. B., Teopus bubmorexka MUCuC .- Merannyprus, 1993
3aiines B. 1. MUPOMETAILLY PTUUECKUX
MIPOILIECCOB
JI1.26 | FOchun FOnuan DKOJIOTUS] METAJUTYPIHYECKOTO | DeKTpoHHass OubIuoTeKa .. Yueba, 2003
CemenoBuy, [TamkoB | mpousBoxacTBa. MarepuanibHbie
Hukonait ®ommuy, Y TOIUTUBHBIE PECYPCHI
UYepnoycos IlaBen MeTaJLTypruu: y4eb. mocobue
WBanoBuy, TpaBssHoB | s cryn. crien. 110100,
Anppeii SIkoBneBuy, 072000
Ap.
JI1.27 | ¥Ochun FOnuan BuenomMenHoe nonyueHue Bbubmmnoreka MUCuC .» Yueba, 1988
CemenoBuy, [TanmkoB | xenesa: yued. mocodue st
Huxkonaii ®omuy, IIPAKT. 3aHATUH JUI CTYA. CHELl.
Tpodumos B. I1., 1101
IOcun IOmnan
CeMeHOBHY
J11.28 | FOctun FOnuan Okonorus Meranayprudeckoro | bubmmorexa MUCuC .. Yueba, 2000
CeMeHOBHY, npousBoJicTBa: Pazn.3:
Uepnoycos IlaBen DKOJIOTHYECKH YHUCTOE
HMBanoBuu npousBoAcTBO: Kypc nexkuunit
s crya. cren. 110100,
072000, 210200
J11.29 | KOchun HOmman ITonroToBka pya K IJIaBKe U Bbubnmorexa MUCuC .. Yaeba, 1983
CemeHoBUY, METaJUTyprus 9yryHa: nao.
JlutBunenko FOpuit MPaKTUKYM JUIsl CTY[I. CTIELL.
AnekcaHipoBud, 0401, 0635, 0405, 1708
Jlo6pockok
Bnanucnas
AHpnpeeBuy, 1p.,
IOcun IOmman

CeMeHOBUY




ABTOpBI, COCTaBUTENH 3armaBue bubnuorexa W3naTenbcTBO, IO
J11.30 | ¥Octun FOnuan Okonorus Meranayprudeckoro | bubmuorexa MUCuC M.: Yueba, 1998
CemeHoBHY, npousBoAcTBa: Pasn.:
UYepHoycos [laBen YcToliunBoe pa3BUTHE: KYypC
MBanoBuy JIEKIUH 715 CTY/. CIell.
110100, 072000, 210200
J11.31 | ¥Octhun FOnuan Okosorust Metasuyprudeckoro | bubnanoreka MUCuC M.: Yueba, 1998
CemMeHOBUY, npousBocTBa: Pazn.2: Pecypco
Yepnoycos IlaBen -9KOJIOTUYECKHE OCHOBBI
HBanoBHu COI[HATBHO-?KOHOMHYECKOTO
pasBUTHSL: KypC JIEKIMI JUIs
cryn. crier. 110100, 072000,
210200
JI1.32 | JIsicenko Anapeit Mertamryprus anOMHUHHUSA: bubmorexka MUCuC M.: U3n-8o MUCuC, 2012
ITaBnoBuu, yue0. mocobue s CTyA. By30B,
XaiipymmHa Pumma 00y4. o Hamp. 150400 -
TanraroBHa Meramryprus
JI1.33 | Kynudee Bnagumup | Meramnyprus Bbubnuorexka MUCuC M.: Uzn-Bo MUCuC, 2013
KoncrantuHoBHY, peaKo3eMeNbHBIX U
Tapacos Bagum PaaMOaKTUBHBIX METAJIIOB.
IlerpoBuuy, KponayeB | ®U3HUKO-XMMUYECKUE OCHOBBI
Annpeit HukonaeBud | M TEXHONOTHS MOMTyUYEHUS
PEIKHX, PEAKO3EMENBHBIX 1
PaaOaKTUBHEIX METAJUIOB:
yueb. mocoOue A CTyI. By30B,
00yd. o Hanp. Meramryprus
JI1.34 | JawmeBckuii CoBpeMEHHbIE METOIbI U OnexTpoHHas OMONMHOTEKA M.: [MUCuC], 2018
Bennamuns (Buxrop) | o006opynoBaHue METaJUTyprHy U
SxosneBuy, [Tonynsax | marepuanoBenenus. @ocdop
Jlapuca AnexceeBHa, HPU BBIMJIaBKE
TpaBsaHoB AHpeit MapraHencoAep Kammux
SIkoBneBUY ¢eppocruiaBoB (N 3151): yue6.
nocobue
JI1.35 | FOchun FOnuan BrenomeHnHoe noyyeHune DJeKkTpoHHast OMOInoTeKa M.: Yueba, 1988
CemenoBuy, [TamkoB | xenesa: yued. mocodue st
Hukonait ®omuy, IIPAKT. 3aHATUH JUIA CTYA. CIEL.
Tpodumos B. I1., 1101
IOcun IOmnan
CemeHoBUY
JI1.36 | FOchun FOnuan [MonroToBKka pya K IJIaBKE U DnexkTpoHHast OuOInoTeKa M.: Yueba, 1983
CemeHoBHY, MeTaJUTyprust 4yryHa: j1ab
JlutBunenko IOpuit MIPAKTUKYM JUIS CTY .. CIIELL.
AnekcanzpoBud, 0401, 0635, 0405, 1708
Jobpockok
Bnanucnas
AHnpnpeeBuy, 1p.,
IOcun FOnuan
CemeHoBUY
JI1.37 | FOcdun FOnmman DKOJIOTUS] METAJUTYPTAYECKOTO | DIIeKTpOHHAs OMOIHOTeKa M.: Yueba, 1998
CemeHoBHY, npou3BOACTBa: Pa3n.:
Uepuoycos [1aBen VYcroitunBoe pa3BUTHE: KypC
MBanoBuu JIEKIUH 715 CTY/. CHell.

110100, 072000, 210200




ABTOpBI, COCTaBUTENH

3armaBue

bubnuorexa

W3naTenbcTBO, IO

JI1.38

Pymsannes b. A,
I'puroposuu
Koncrantun
BceBononosuu

HccnenoBanue mpoieccos
B3aUMOJICHCTBUS XPOMO-
HUKEJIEBBIX PACIIIaBOB C
OKHCJIUTEIBHOM TIa3MOH C
LENbI0 pa3paboTKu
TEXHOJIOTUYECKUX NTPUEMOB
MPOM3BOJICTBA
HU3KOYTJIEPOTUCTHIX
KOPPO3UOHHOCTOMKUX cTajel B
reyax MOCTOSHHOTO TOKa:
aBTOped. AnC... K.T.H., CICII.
05.16.02 - "MeTtamtyprus
YEepHBIX, LIBETHBIX U PEAKHX
MeTajuIoB"

DnekTpoHHast OnOIMoTeKa

M.: [MUCuC], 2017

JI1.39

Hemun K. 10.,
I'puropoBuu
Koncrantun
BceeBomomouu

Uccnenosanue nporecco
packucieHus u
MOJU(DUIIMPOBAHNUS CTATH IS
KETE3HOJOPOKHBIX KOJIEC C
LEJBIO TIOBBIMICHHS UX
CIIy>KeOHBIX CBOICTB: aBTOpE(D.
IHC... K.T.H, ciel. 05.16.02 -
"Mertannyprus 4epHbIX,
LBETHBIX U PEJKUX METAIIOB"

DnekTpoHHas OnbIMoTeKa

M.: [MHICuC], 2012

JI11.40

Koxkopun /[I. C.,
IOcun HOmnan
CemMeHOBHY

Pa3paboTka HOBOH Bepcuu
MPOTPaMMHOTO 00ECIICUCHHUS
JUTSL CKAaHUPYIOIIETO 30H/a Ha
0a3e HCCIIeT0BaHMS
3aKOHOMEPHOCTEH
00pa30BaHMs CIIOEB MMUXTOBBIX
MaTEPHAJIOB C IENBI0
ONTHUMU3AIMH 3arPy3KU
JIOMEHHBIX Tieueit: aBToped.
JHC... K.T.H., cern. 05.16.02 -
"Mertauryprus 4epHbIX,
LBETHBIX W PEIIKUX METAIOB"

DnekTpoHHast OuOInoTeKa

M.: [MHCuC]J, 2010

J1.41

MuxuH P. A., FOchun
IOmnan CemenoBHY

Pa3pabotka TeopeTrueckux
OCHOB TIOBEJICHHUS ITUXTOBBIX
MaTepHaIoB JOMEHHOM IIIaBKH
JUI ”HPOPMALIMOHHOTO
obecriedeHIsE MaTeMaTHYECKON
MOJIETIH 3aTrPy3KH TOMEHHOMH
neyu: aBroped. Juc... K.1.H.,
cren. 05.16.02 -
"Merannyprus 4epHbIX,
LBETHBIX U PEJKUX METaIIOB"

DJeKkTpoHHas OOInoTEeKa

M.: [MICuC]J, 2010

J1.42

Bypnosa Hagexna
I'eopruesna, ['osryOeB
Oner BareHTHHOBHY,
Henenun Cepreit
Bacunsesuu, ap.,
TpaBsiHoB AHJpeii
SxoBieBUa

Peuuxmunar (N 3561): yueOHUK

DnexkTpoHHast OnOIMoTeKa

M.: U3a-Bo MUCuC, 2020

J11.43

Yepuoycos I1. U.

Penuxnunr. TexHoaornu
nepepaboTKU ¥ yTHIIN3AIUN
TEXHOTEHHBIX 00pa30BaHUN U
OTXOJI0B B YEPHOI
METAJUTYpIUH: MOHOTpadus

DnexkTpoHHast OuOInoTexa

M.: U3n-80 MUCuC, 2011

J1.44

CoboieB A. B.,
IOc¢un 1O. C.

CoBeplIeHCTBOBAHHUE
TEXHOJIOTHH IIPOU3BOJICTBA
JKEJIE30PYJHBIX OKAThIIIEH
peryIupoBaHHEM
IPaHyJIOMETPUYECKOTO COCTaBa
HIMXTOBBIX MaTEpUAIIOB:
Hucc...k.1.H.: 05.16.02

bubnunorexa MUCuC

M.: [MHCuC], 1988




ABTOpBI, COCTaBUTENH 3armaBue bubnuorexa W3naTenbcTBO, IO
J11.45 | FOchun FOnuan JlomeHHOE pON3BOACTBO: Bbu6muorexka MUCuC M.: [MUCuC], 1985
CeMeHOBHY, JlaG.mpakTuKyM U1 CTYA.
JlutBunenko IOpuit cren. 0401
ArekcaHzipoBUd,
HUctees A. U., mp.,
IOcun HOmnan
CeMeHOBHY
JI1.46 |Pomenen B. A., Uccnenosanue npoueccos Bubmuorexka MUCuC M.: [MHCuC], 1990
IOcoun 10. C., razuuKanuu yriei B
VYcaues A. b. 6apOoTHPYyEMOii MIITaKOBOH
BaHHE U MCIIOJB30BAHNE
BOCCTaHOBHUTENBHBIX Ta30B B
JIOMEHHOM TIPOU3BOJICTBE:
pa3paboTKa TeXHOIOTHYECKOTO
3a[aHusI Ha OTIBITHYIO
YCTaHOBKY ra3uuKanuu
JI1.47 | ¥Ocdun 1O. C., OcBoeHHE U BHE/IPEHHE bubmorexka MUCuC .- [MHCuCl], 1988
JlutBunenko 1O. A. MMPOU3BOJICTBA ¥ METAJUIN3ALNN
0(IIFOCOBAHHBIX OKATHIIIEH:
3aKIII0YHT.
JI1.48 | FOchun FOnuan [ToaroroBka pyn K miaBke U bubnuorexka MUCuC .- [MHCuC], 1980
CemeHOBHY MPOM3BOJICTBO YyTyHA!
3amaqHuK (Ui CTY/ICHTOB
creu. 0401)
JI1.49 | ¥Ocdun 1O. C., [ToaroroBka pyn K miaBke U bubnuorexka MUCuC .. [MHUCuC], 1977
Hanbsmms B. B. MPOU3BOJICTBO YYTYHA: METO/.
YKa3aHUs
JI1.50 | FOcdun 1O. C., CoBepIIeHCTBOBAaHHE Bbubmuorexka MUCuC .. [MHCuC], 1988
IMapenskoB A. E. TEXHOJIOTHYECKOTO PeKHMa
BBITUTABKH BaHAJEBOTO
JIUTEHHOIO YyryHa B
noMeHHBIX reuax HITO
'"Tynauepmer":
3aKIIOYNTENbHBIN
JI1.51 | ¥Ocoun FOman Meramtyprus 4yryHa u bubmmorexa MUCuC . Yaeba, 1997
CemeHoBHY kenesa: [ns crya. cren.
110100, 072000, 060802,
120900, 210200
JI11.52 | FOcdun 0. C. OHU3NKO-XUMHYIECKIE OCHOBBI bubmmorexa MUCuC .. Yueba, 1980
PYAHOTEPMHUYECKIX
nporueccos: JIa0. mpakTuKym
U1t ctynenTos crier;. 0405
JI1.53 | FOchun Omman Okonorus Meramryprudeckoro | bubmmorexa MUCuC .. Yaeba, 2003
CemenoBuy, [TamkoB | mpon3BocTBa. MarepuanbHbIe
Hukonait ®omuy, 1 TOIIJIMBHBIE PECYPCHI
YepHoycos [TaBexn METaJLTypTUH: y4e0. Imocooue
WBanosuy, TpassHo | s cryx. cnen. 110100,
Anppeii SIkoBneBuy, 072000
Ap.
JI1.54 | Bypnosa Hagexnma Penummnar (N 3561): yuebnnk | bubnunoreka MUCuC .. Uzn-Bo MUCuC, 2020

I'eopruesna, ['omy6es
Oner BaneHnTuHoBuY,
Henenun Cepreit
BacunweBuu, ap.,
TpaBsHoB Auapeit
SlkoBneBuu

6.1.2. Jlono/HUTE/IbLHAS JIUTEPATYpa

ABTOpLI, COCTaBUTCINU

3armaBsue

bubnunorexa

W3 narenserBo, rox




ABTOpBI, COCTaBUTENH

3armaBue

bubnuorexa

W3naTenbcTBO, IO

JI2.1 |[T'yrrenreiim 3., IIpy DU3UKO-XUMHYECKHE pacyeTsl: | DIeKTpOHHAas GubInoTeKa Mocksa: 31-B0 MHOCTD. JIUT.,
. MPAaKTHYECKOE MOCcCoOme 1958
JI12.2 | Lpimesckuii P. B., KBaHTOBO-XUMHUECKHE OnexTpoHHas OMONMHOTEKA Kazanb: Kazanckuit
lapudssuosa I'. T, pacyeTel MEXaHU3MOB HalMOHAIIbHbII
Xpankosckuii I'. M. XUMHYECKUX PEeaKIuil: yueOHo- HCCIIEI0BATENbCKUM
METOIIYECKOE TI0COOHE TEXHOJIOTUUECKUH
yauBepcuret (KHUTYVY), 2012
J12.3 | Crpuxxo Jleonun, Meramryprust 61aropoaHbIX OnexTpoHHas OubNMMoOTEKA M.: Yueba, 2006
CemeHOBHY, YPYyCOBa | METaJUIOB: yuel. mocoOue Ams
Caemiiana CTyZ. By30B CIIELL.
MuxaiinoBHa, boxxko  |'Meramutyprus 1B. METaJIOB'
T'anuna 'enHagnreBHA
JI2.4 | Yepuoycos IlaBen Meramnyprus xesnesa B DJeKkTpoHHas OHOInoTeKa M.: Yueba, 2006
VBanoBHY, WCTOPHH IIMBIITU3ALNH: yUeO.
Marnensman noco6ue IS CTyA. By30B Harp.
Banentuna 'Mertamnyprust' u '®us.
MuxaitnoBHa, ['ony06eB | MaTepuaioBeneHHE'
Ouner BanenTuHOBUY
JI2.5 | 3aiines B. 4., Meramnyprust cBuHIa U iuHKa: | bubnmorexka MUCuC M.: Metannyprus, 1985
Maprymuc E. B. VY4eb. mocobue A By30B 10O
crel. 'MeTamryprus LIBETHBIX
METaJIIOB'
JI2.6 [TapacoB A. B., Vtkun |[OOmas meramtyprus: Yuebnux |bubmnorexa MUCuC M.: Metammyprus, 1997
H. N. JUTS CTY[. BY30B, 00y4. IO
Hanp. 'Meramryprust’
JI2.7 |BaniokoB A. B., [1naBka B >kuaKOM BaHHE bubmorexa MUCuC M.: Meramnyprus, 1988
Beictpos B. IL.,
Backesuu A. J1., np.,
Banrokos A. B.
JI2.8 |[Oiixc I'. H., Modde X. |IIponsBonacTBo cramu Bbubmmorexa MUCuC M.: Merannyprus, 1975
M., Oiikc I'. H. (pacuersl): Yueb. mocobue st
METAJLTYPT. TEXHUKYMOB
JI2.9 | Peoxonkos /. U., Pacuersr MeTamryprugeckux bubmorexa MUCuC M.: Meramnyprus, 1987
Ianepun C. H., CepoB | mponeccoB Ha OBM: Yueb.
I'. B., Xunxosa JI. K. nocobue I CTyA. METAILTYpr.
CIIELl. BY30B
JI2.10 | Aepun C. 1., PacueTs! HarpeBaTenbHBIX Bbubnmorexa MUCuC Kues: Texnuka, 1969
Tomeadap6 2. M., neyeit: yaed. mocobue st
Kpasuos A. @., 1p., MeTajutypr. By30B YCC?
Taiin H. 0.
JI2.11 | Xynsaxos U. ©., T.2: Metamnyprust HUKeJs U bubmmorexa MUCuC , 1977
TuxonoB A. 1., lee | kobanbTa
B. U., Habotiuenxo C.
C.
JI2.12 | Macrprokos b. C. T.2: Pacuetst bubmorexka MUCuC , 1986
METaJUTypTUYeCcKHX Ieden
JI2.13 | Macrproxos b. C., T.2: Pacuerst bubnuorexka MUCuC M.: Meramnyprus, 1978
KpuBangun B. A. METAJTyPTUYECKUX TTeUei:
Y4eOHuk
J12.14 | KuraeB b. U., 3000uH | TeruioTexHU4YeCKUe pacyeTsl Bbubnuorexka MUCuC M.: Merannyprus, 1970
b. ®@., ParaukoB B. @., | MeTaiuryprudyeckux rneyeit:
np., Temerun A. C. y4e0. mocobue
J12.15 | 306mHuH b. ®@., Kazsep | TemnoTexHUYeCKHE pacdeThl Bbubmmorexa MUCuC M.: Merannyprus, 1982

M. 1., Kutaes b. 1.,
np., Tenerun A. C.

METaJUTypruyecKuX mevei:
VYueb. mocodue st CTy/I.
METaJUIypr. CIIell.




ABTOpBI, COCTaBUTENH 3armaBue bubnuorexa W3naTenbcTBO, IO
JI2.16 | Bmagumupos JI. IT. Tepmonunammueckue pacuers! | bubmuorexa MUCuC M.: Metammyprus, 1970
paBHOBeCHs
METAJUTYPTHYECKUX PeaKInii
JI2.17 | bansnsrit H. I1., TeXHUKO-25KOHOMUYECKHE bubmorexa MUCuC M.: Meramnyprus, 1979
Bbannsiit /1. H. pacueTsl B YepHOM
MeTajuyprum: Yue6. nocobue
1o crel. "DKOHOMHKA U
OpTaHM3aIMs METAJLTYPr. IPOM
-cTH'
J12.18 | T'puropsH Bynu OU3NKO-XUMHUYECKHE PacueTsl | DNeKTpoHHAass OHOIHOoTEKa M.: Yueba, 2007
Ap1rakoBuY, 3IIEKTPOCTANETIaBUIBHBIX
Cromaxun Anexcannp | mporecco. CO. 3a1ad ¢
SIkoBneBUY, YTOUKUH | pelIeHUAMH: yueOHOe Iocobue
IOpuit BaHoBUY, Ap. | AJs CTyA. By30B CII€ll. -
Meramnyprus
J12.19 | Cepos I'ennanuii DU3UUECKHE OCHOBBI OnexTpoHHas OMONMHOTEKA M.: U3n-Bo MUCuC, 2016
Brnagumuposuy, MPOU3BOJICTBA.
Cugnoposa Enena TepMoarHaMHUUYECKHE pacyeThl
Huxonaesna BBICOKOTEMIIEPATYPHBIX CHCTEM
Y TIPOIIECCOB, (pa3oBbIe
IpPEeBPAICHUS: IPAKTHKYM
J12.20 | 3aitueB Baagumup Kommnekcnas nepepabotka Bbubnuorexka MUCuC M.: Yueba, 1986
SxoBnesuy, KosocoBa | CBUHIIOBOTO U LIMHKOBOTO
Bepa CepreesHa, coipbst: Pasn.: IIpousBozacTso
CoipomsataukoBa A. C. | cBuHIA: Yued. mocobue ams
MpaKT. 3aHATHH CTy[. CIIell.
0402
JI2.21 |IloxBucHeB Anatonuii |IloaroroBka pyn K miaaBke U Bubmmorexa MUCuC M.: Yueba, 1981
Huxomaesuy, FOchun | mpomsBoxacTso uyryna. Pazmen:
IOnmunan Cemenosuu Pacuer mokasareieii JOMEHHON
TUTABKH: y4eO. mocodue st
IIPAKT. 3aHATUH JUI CTYA. CHELL.
0401,0635,1708
JI2.22 |Yepnoycos IlaBen Hcropus Mmetaniayprau u Bbubnuorexka MUCuC M.: Yueba, 1999
VBanoBuy, TpaBsHOB | MHPOBOE METAJLTyprHYECKOE
Annpeii SIkoBieBud, MPOU3BOJICTBO: y4eO. mocodue
Henenun Cepreit JUIS IPAaKT. 3aHATUIL: UL CTYy .
BacuibeBuu creu. 110100
J12.23 | Copoxun Muxaun Meramryprus menu, Hukensa 1 | bubmmorexa MUCuC M.: Yueba, 1991
JleoHnoBHY, COIYTCTBYIOIINX AJIEMEHTOB U
BricTpoB Banentun MIPOEKTHPOBaHME 1IeX0B: Pa3n.:
ITerpoBuu Onekrponu3 menu: Kype
nekuuit s crya. cneu. 11.02
J12.24 | T'puropsiH Bynu Onexrpomeratyprust cramn 1 | bubnmorexa MUCuC M.: YVueba, 2001
ApiiakoBuy, ¢deppocmnaBos: Pazn.: Pacuers
CromaxuH AnekcaHJp |10 TeXHOIOTHH
SkoBneBuy, anexrporuaBku: CO. 3a7aHui
Ocrposckuii Oner quis ctyn. cren. 1101, 2102
HcaakoBuu,
Korenpnukos I'eopruii
WBanosuy, I'puropsia
Bynu ApiiakoBud
JI2.25 |Tlapmepun C. H., Teopwus u pacueTsl bubmorexka MUCuC M.: U3a-so MUCuC, 2002
Owunumnmos B. B. METaJUTypIrHYECKAX CUCTEM U
mporeccoB: yued. mocodue s
cTyn. By30B Harp. 550500 u
651300 - Metamnyprus
J12.26 |ITanepun C. H., CepoB | DnexTpoxumudeckuil KOHTposb | bubmmorexka MUCuC M.: Uza-Bo MUCuC, 2011

I'. B., lllunpuuxos E.
B., Anmartos A. B.

U PacueThl CTAJCIUIABIIBHBIX
MpPOLIECCOB: MOHOTpadus




ABTOpBI, COCTaBUTENH 3armaBue bubnuorexa W3naTenbcTBO, IO
JI2.27 | Korensaukos I'eopruit | TepmoauHaMuka ¥ KHHETHKA bubmnorexka MUCuC M.: U3n-8o MUCuC, 2011
WBanoBuy, [1aBnoB A. | MeTauTyprudeckux mpoleccoB.
B., Toncronyukuii DU3NKO-XUMHUYECKHIE PACUEThI
Anekceil pacrpenencHus KOMIIOHEHTOB
ArekcaHIpoBUY, Jp. MEXKIY METAJIOM, IIUTAKOM U
ra3oM C UCIOJIb30BaHUEM
KOMITBIOTEPHOU MPOTPAMMBI
"TUBBC - MUCuC": yued.
nocobue i CTyA. BY30B,
00yu. mo Hamp. 150100 -
Merannyprus
J12.28 | Korenbnukos I'eopruii | TepmoauHaMuka 1 KUHETUKA Bbubmmorexa MUCuC .. I3x-80 MUCuC, 2013
WBanoBuy, [1aBnoB A. | MeTauTyprudeckux MpoleccoB.
B., Koceipes DU3NKO-XUMHUYECKHE PACUEThHI
KoncranTtun JIbBOBUY, |10 TEPMOJMHAMHUKE U KHHETHKE
Ip. MOBEJICHHUS Ta30B U
HEMETaJUTMYECKUX BKIIIOUEHU
B CTaJIM: IPAKTHKYM: y4eO.
nmocobue I CTy. BY30B,
00yu. o Hamp. - Metajutyprus
JI2.29 | BorareipeBa Enena WHxeHepHbIe pacyeThl B bubnuorexka MUCuC .- I3n-Bo MUCuC, 2015
BnagumuposHa, METAJUTypIruu: yueo. mocodue
CoxonoB B. A,
Crpuxxko Jleonun
CemeHoBMY, JIp.
J12.30 UepHast MeTaTyprus bubmmorexa MU CuC
J12.31 | CepoB I'ennanuii Du3nuecKre 0OCHOBBI DnexkTpoHHast OubInoTexa .. [MHCuC], 2018
Bnaaumuposuy, IpOU3BOJCTBa. Pacuersl u
Cugnoposa Enena KOHTPOJIb METAJUTyPIU4EeCKUX
HukonaeBna nporecco (N 2967):
MIPAKTUKYM
J12.32 [Yepnoycos [laBen Ucropus meramnypruu u DJeKkTpoHHast OMOInoTeKa .. Yueba, 1999
WBanoBuy, TpaBIHOB | MHPOBOE METAJUIypIUUYECKOE
Amnnpeit SIxoBnesud, MPOU3BOACTBO: yued. mocobue
Henenun Cepreii JUIS TIPAKT. 3aHATHH: UIsl CTY .
BacunbseBuu crer;. 110100
JI2.33 |Yepnoycos IlaBen HWcropus Hayku u OnexTpoHHas OubNMMoTEKA .. Yueba, 2002
WBanosuy, obpazoBanus. Pazn.1:
Manenbman 3apoxaeHue
Banentuna METaJUTYy prUY€CKOI0
MuxaiinoBHa, MPOU3BOACTBA: yued. mocobue
Henenun Cepreii s crya. cren. 110100,
BacuieeBuy 072000, 210200
J12.34 |Yepnoycos [TaBen Wcropus Hayku u DnekTpoHHast OHOIMoTeKa . Yueba, 2002
HBanoBuy, obpaszoBanus. Pazn.2:
Marnensman Merannyprus J{peBHero mupa:
Banentuna y4eb. mocodue sl CTy/I. CIell.
MuxaiinoBHa, 110100, 072000, 210200
Henenun Cepreii
BacunbeBuu
JI2.35 | Cumonos B. 1, ITpou3BOACTBO MEKTPOCTANN U | DIEKTPOHHAsI GHOIHOTEKa .. Yueba, 1990

EropoB Anekceii
BapnasbeBu,
Jlanmuz WUrops
Bacunbesuu, ap.,
I'puropsia Bynu
Ap1akoBu4

(eppocmnasos: Pa3.:
TexHoNOrHYECKHE pacueTsl C
npumeHeHneM OBM: Vueb.
nocobue 1 KypcoBOTo U
JUIIOMHOTO IPOEKTHPOBAHUS
cryn. cnen. 11.01,21.03




ABTOpBI, COCTaBUTENH

3armaBue

bubnuorexa

W3naTenbcTBO, IO

J12.36 | FOctun FOnuan OKOJIOTUS METAIITyPru4eckoro | DIeKTpoHHast GubInoTeKa M.: Yueba, 1998
CemeHOBHY, npousBojcTBa: Pa3n.2: Pecypco
UYepHoycos [laBen -3KOJIOTUYECKHUE OCHOBBI
HBanoBuu COITMATBHO-?KOHOMHIYECKOTO
Pa3BUTHSA: KypcC JEKIMH 11
cryn. crier. 110100, 072000,
210200
J12.37 | ¥Ochun FOnmman DKOJIOTUS] METAIUTYPTUIECKOTO | DIIeKTpOHHAs OMOIHOTEKa M.: Yueba, 2000
CeMeHOBHY, npousBoiacTBa: Pazn.3:
YepHoycos [TaBen OKOJIOTUYECKH YUCTOE
HBanoBuu npousBoacTBo: Kypc nexuuit
st erya. cnen. 110100,
072000, 210200
J12.38 |ITamepun C. H., CepoB | DneKTpoXHUMHUYECKHI KOHTPOJb | DieKTpoHHas OMOIMoTeKa M.: U3n-s0o MUCuC, 2011
I'. B., HlunbaukoB E. |1 pacdersl craneriaBMIbHBIX
B., Anmmatos A. B. MPOIECCOB: MOHOTpadust
J12.39 |I'puropsH B. A, Pacuers! o TepMoOgMHAMUKE Bbubnuorexka MUCuC M.: Yueba, 1973
CromaxuH A. {1, pPacTBOpOB a30Ta U BOAOPOJIA B
Bossmmos JI. A. MeTayuax: Y4e0. mocobue s
YIPa>KHEHUH U CEMHUHAp.
3aHATUAN
JI2.40 |Illaranos P. JI., WnxenepHas sKoj0rus, DJeKkTpoHHas OHOInoTEeKa Mocksa, Bonorna: Muadpa-
Yepnoycos I1. 1., PELUKIUHT METAJIJIOB U Unxenepus, 2021
Makxkamwos E. A, Jne(opMHPOBaHHEIX CILIABOB!
T'ony6es O. B. MoHoTpadus
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3armaBue bubnuorexa W3naTenbcTBO, IO
JI3.1 |beckos C. [I. TeXHO-XMMUYECKHE PACUETh OnexTpoHHas OubNIMOTEKA Mocksa: Bricmr. mxoina, 1962
JI3.2 |Taitax T., Meny3un I'., |IIpocreiimme DJeKkTpoHHast OMOInoTeKa MockBa: OHeprus, 1968
Bepnar U. AIIEKTPOTEXHUUECKUE PACUCTHI:
HAYYHO-TIONYJISIPHOE M3/IaHHUE
JI3.3 (JlanteBa T. B., Pacuers! u MonenupoBanue B OnexTpoHHas OubNIMOTEKA Kasanb: Kazanckuit
3ustaunos H. H., XMMHUYECKON TEXHOJIOTHH C HallMOHAJIbHBIN
Jlantes C. A, npuMeHenuem Mathcad: WCCIIEZI0BATEIbCKHMA
IepByxun /. 1. y4ebHoe mocobue TEXHOJIOTHUECKHUI
yauBepeuter (KHUTY), 2018
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
D1 |Hayunas snexrponnas 6ubnnoreka eLIBRARY.RU http://elibrary.ru/
3 Tl'ocynapcTBeHHas myOauuHas HAyYHO-TEXHUYECKAs http://www.gpntb.ru/
oubmmnoreka Poccrn
denepaibHOE TOCYIAPCTBEHHOE OFOIKETHOE https://www.fips.ru/
93 yupexenne «DenepaabHbli HHCTUTYT
MIPOMBILIICHHON COOCTBEHHOCTH»
6.3 IlepeyeHb MpPOrpaMMHOro odecnev4eHust
1.1 |[LMS Canvas
1.2 | MS Teams
I1.3 | Microsoft Excel
1.4 |Microsoft PowerPoint
I1.5 Puznyeckas XUMHs
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
U.1 |PedeparuBHas 6a3a naHHBIX IT0 MEPOBEIM Hay4IHEIM ITyOmukannsm Web of Science http://www.webofscience.com
N.2 |PedeparuBras 6a3a Scopus https://www.scopus.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHaienmue




JTro6oit Kopryc | YueOHass ayauTopust JUISI  TPOBEICHUS | KOMIUICKT Y4eOHOH Mebenmu 10 36 MecT i 00ydaromuxcs,
MynbTuMenuitHas 3aHATHH JIGKIIMOHHOTO THIIA W/WIM JUIA | MyJbTHMEIUIHOE 00OpyIOBaHHE, MAarHUTHO-MapKepHas
MIPOBEJIEHUS IPAKTUYECKUX 3aHATHIL: nocka, pabouee mecto mpenonaBatens, I[IKc mocrymom k
UTC «Hntepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabmHer Ha tiarpopme LMS Canvas, JIHIIEH3UOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus
Jlro6oit Kopryc | YueOHast ayauTopust JUISL  TIPOBEICHUS | KOMIUIEKT y4eOHOH Mebenmu 1m0 36 MecT i oOydaromuxcs,
MynbTuMenuitHas 3aHSATUN JEKIUOHHOTO THINA W/WIM JUIA | MyJIbTHMEIUHHOEe  00OpyIOBaHHE, MAarHUTHO-MapKepHas
MIPOBEICHUS NPAKTUYCCKHUX 3aHIATHIL: Jocka, pabouee Mecto mpernonaBarens, IIKc noctymom k
UTC «Unrepner», DMOC yHuBepcuTeTa 4Yepe3 JUUHBIN
xabuHer Ha mwiatgopme LMS Canvas, IHICH3HOHHBIC
nporpammbl MS Office, MS Teams, ESET Antivirus
K-233 JIabopaTopust Jocka MapkepHas, auctuwustop GFL; meus mydenspras - 2
1IT.; BEChI Ja0OpaTopHbIE - 2 MIT.
K-233 Jlaboparopust nocka MmapkepHas; auctmwusitop GFL; neus mydenbras - 2

1IT.; BECHI Ja0OpaTopHbIE - 2 MIT.

Yuranpasii 3a11 Ne3 (B)

KOMIUIEKT  y4deOHOW  MmebGenmn Ha 44  wmecra 1
obyuatomuxcs, MOY Xerox VersaLink B7025 ¢ ¢dbynkiueit
MacIITaOupoOBaHUsS TEKCTOB M u3o0Opaxenuii, 8 ITIK ¢
pocrynom k UTC «Mureprer», OUOC yHuBepcurera
yepe3 IHW4HBIA KkaOmHer Ha mmmardpopme LMS Canvas,
nuIeH3noHHble mporpaMMmel MS Office, MS Teams, ESET
Antivirus.

YuTanbHBIN
3JIEKTPOHHBIX PECYPCOB

3al1

KOMIUIEKT y4eOHOW MebOenu Ha 55 MecT i oOydaronimxcs,
50 MK c¢ mocrynom k HUTC «HMuteprer», 3SUOC
YHHUBEpCHUTETa 4epe3 JIMUHBIN kabuHeT Ha miardopme LMS
Canvas, nuueHsuonHele mnporpammsel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

1. JIexuuu 1 MpakTHYECKHE 3aHATHS IIPOBOIATCS C UCIIOIH30BaHUEM KOMITBIOTEPHOH Npe3eHTanoHHON mporpammel PowerPoint ¢
UCIIOJIb30BaHUEM MYJIbTUMEIUIHBIX CPEJICTB B CIELUAIN3UPOBAHHON ay IUTOPUH

2. KoHcynpTanuu no Kypcy IpoBOASATCA C UCIOIb30BaHUEM e-mail, CpeACTB ayauo- U BUACOCBS3H U NIPU JINUHOM SBKe.

3. Texymuii KOHTPOJIb IPOBOJUTCS B YACHI MPAKTUYECKHUX U JIEKIIMOHHBIX 3aHATHH.




