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BbICIIETr0 00pa3oBaHus

Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

TexHos0rust JIEKTPOXUMHYECKUX MTPOLIECCOB U
3al[UTAa OT KOPPO3UH

3akperieHa 3a nozxpaszaeneHiueM  Kadeapa MeTanaypruy cTaiu, HOBBIX TPOM3BOACTBEHHBIX TEXHOIOTHI U 3aIIUTHI

HanpaBneHHe IIOATOTOBKH

MCTAJLIOB

00.06.00 Aciupantypa

Ipoduins
Kpannopuxamus HccaenoBareas. [IpenogaBarenn-uccienoBareib
dopma 00ydeHHs O4YHasA
OO0mast TPyA0EeMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHY 108 ®opMBI KOHTPOJISI B CEMECTpax:
B TOM YHCIIC: 9K3aMeH 7
ayJIUTOpPHBIE 3aHATHSA 34
camocTosTeNbHas paboTa 38
4acoB Ha KOHTPOJIb 36

Pacnpe):leneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 7 (4.1)
Kypee>) HUroro
Henens 20
Bun 3anaruii v | PO | v PIl

Jlexuuun 17 117 |17 |17
IIpakTuyeckue 17 117 |17 |17
Uroro ayx. 34 134 |34 |34
KonrakTnas pabora 34 (34 |34 (34
Cam. pabota 38 |38 |38 |38
Yackl Ha KOHTPOJIb 36 |36 |36 |36
HTtoro 108 [ 108 | 108 | 108




IIporpammy cocraBumn(u):

xxn, doyenm, Cagponos Hean Anexcanoposuu

Pabouas mporpamma
TexHoJI0rUs 31EKTPOXUMHYECKHX MPOLECCOB M 3aLIUTA OT KOPPO3UH

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO YCTaHABIMBAEMbIH 00pa30BaTeNbHBIN CTAHAAPT K CTPYKTYpPE MPOTPaMM MOATOTOBKH HAYYHBIX W HAYYHO-
MeJarorn4ecKux KaJpoB B aCHHPAaHType (aABIOHKTYpPE), YCIOBHSIM HX pealn3allii, CPOKaM OCBOCHUS ITHX IIPOrPaMM C yUETOM
paznnuHbIX GopM 00ydeHHs, 00pa30BaTEIbHBIX TEXHOJIOTUH 1 OCOOCHHOCTEH OTIEIBbHBIX KaTETOPUH aCIIMPaHTOB (2bIOHKTOB)
(mpukas ot 17.03.2022 1. Ne 2-22)

CocraBiieHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

1.3.8 ®u3nka KOHACHCUPOBAHHOTO COCTOSIHHS

1.3.11 ®u3uka noIynpoBOJHUKOB

1.4.2 AHanuTHYECKasT XUMHUS

2.2.3 TexHosorus 1 000pyJOBaHHE IS IPOM3BOACTBA MAaTEPUATIOB M MPUOOPOB 3JICKTPOHHON TEXHUKH
2.4.2 DNeKTpOTEeXHUIECKHE KOMIUICKCHI U CHCTEMBI

2.5.7 TexHonOruM U MalMHbI 00PabOTKH AaBICHUEM

2.6.1 MerannoBeneHue u TepMuIecKas 0o0paboTka METauIoB U CIIaBOB

2.6.2 Metannyprus 4YepHbIX, IBETHBIX U PEIKUX METAJIOB

2.6.3 JIuteiiHoe IPOU3BOICTBO

2.6.4 O6paboTKa METAIJIOB AaBJICHUEM

2.6.5 TlopomkoBast METaJUTypIrus U KOMIO3ULIMOHHBIE MAaTepUaJIbI

2.6.6 HanoTexHOJIOTMM U HAHOMAaTEpUAJIb

2.6.9 TexHonorus 31eKTPOXUMUYECKUX IPOLECCOB U 3alUTa OT KOPPO3UU

2.6.12 Xumudeckasi TEXHOJIOTHS TOIUIMBA M BEICOKOIHEPT€TUUECKUX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 TopHOTIpOMBINIIIEHHAST M HEPTETA30IIPOMBICIIOBASI TEOJIOTHS, TeoPU3NKa, MAPKIIEHIEPCKOE ACT0 U TeOMETpHUs HEIp
2.8.6 T'eomexaHuka, pa3pylieHre TOPHBIX TOPOJ, PYAHUIHAS a3POra30JMHAMHUKa U TOpHAs TeTUIopHU3NKa
2.8.7 Teopernueckue OCHOBBI IPOEKTHPOBAHUSI TOPHOTEXHUYECKUX CUCTEM

2.8.8 T'eoTexHoIIOrYUs], FOPHBIE MAIIUHbI

2.8.9 Oboramenue none3HsIx uckomnaeMsrx, ACIT-22-4.plx , yreepxaerHoro Yuensm coerom HUTY MUCHC B coctase
cootBercTByomei OITOIT BO 22.09.2022, npotokon Ne 8-22

VYreepxkneHa B coctae OIIOIT BO:

1.3.8 ®u3zuka KOHIEHCUPOBAHHOTO COCTOSHUS

1.3.11 ®u3nka NoIynpoBOIHIKOB

1.4.2 AHanuTHueckas XUMUs

2.2.3 TexHonorus 1 000pyJOBaHKE IS TPOM3BOACTBA MaTEPHAIIOB M MPHUOOPOB 3JIEKTPOHHON TEXHUKH

2.4.2 DneKTpOTEeXHUYECKHE KOMITJIEKChI U CHCTEMbI

2.5.7 TexHONOTHH U MAIIMHBI 00PaOOTKHU aBICHUEM

2.6.1 MeranoBeeHne U TepMUYecKast 00pad0TKa METAJIOB U CILIABOB

2.6.2 Metajutyprus 4epHbIX, LIBETHBIX U PEAKHX METAJIIOB

2.6.3 JluTeiinoe IpOU3BOACTBO

2.6.4 O6paboTKa METaJJIOB 1aBIICHUEM

2.6.5 TlopomkoBast METaJUTypIrus ¥ KOMIO3ULIMOHHBIE MaTEPUaJIb

2.6.6 HanorexHoI0ruy U HAaHOMaTEPUAIIb

2.6.9 TexHONOTHS AIEKTPOXUMHUUECKUX MPOLIECCOB U 3aLIUTa OT KOPPO3UH

2.6.12 XuMu4deckas TEXHOJIOTHS TOIIMBA M BBICOKOIHEPTETUYECKHX BEIIECTB

2.6.17 MarepuanoBeneHue

2.8.3 'opHONIIPOMBIIILIEHHAS U He(hTEra30IpOMBICIIOBas F€0IOTHs, reodu3nka, MapKIIeHaepckoe Aeno U reoMeTpust Heqp
2.8.6 'eomexaHuKa, pa3pyleHIe TOPHBIX OPOJI, Py JHUYHAS a9POra30ANHAMHKA U TOpHas TEIIo(pH3NKa

2.8.7 Teopernueckue OCHOBBI IPOEKTUPOBAHMSI TOPHOTEXHUYECKUX CUCTEM

2.8.8 T'eorexHoOIOrUs, FOPHBIE MAILIUHBI

2.8.9 OOorarieHue MOIE3HbIX UCKOMAEMBIX, , yTBepXKIeHHOH YuensiM coBeroM HUTY MUCHUC 22.09.2022, npotoxosn Ne 8-22



Pabouast mporpamma oo0peHa Ha 3aceAaHIN
Kadenpa Meramnypruu craam, HOBBIX IPOM3BOICTBEHHBIX TEXHOJIOTHIA 1 3aIUTHI METALIIOB

TIporokon ot 09.06.2022 1., Nel1

PykoBoaurens noapazaenenus A.B. Iy



1. HEJIX OCBOEHUA

1.1

Iens 0cBOEHHS AUCIUIUTHHEI — UCTIONB3YS COBPEMEHHBIE JOCTIXEHHS (DM3UKH U (PU3MIECKOH XUMHHU ITOBEPXHOCTH
METaoB, JaTh HAy4YHbIE NIPEACTABICHUS O POJIM TOUSUHBIX JE(PEKTOB B CTPYKType MOBEPXHOCTH METAIIOB U
IIOBEPXHOCTHOM 3HEPIUMM METAJUIOB UL 3JIEKTPOXUMHUYECKHUX IPOLIECCOB M SABICHUI

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM INPOT'PAMMBbI

bnoxk OII: 2.13

2.1 TpedoBanus k Hpe,[lBaIPHTeJ]bHOﬁ MOJAroTOBKe 00y4arolerocs:
2.1.1 |3D-MoaenupoBaHHE MaIINH, arperaToB U MPOIECcCOB
2.1.2 | buomarepuanoBeneHue
2.1.3 | BeicokoTemnepaTypHbI€ U CBEPXTBEP/IbIE MaTepUaIbl
2.1.4 [Teonoro-mapkineiiiepckoe odecrnedeHrue TOpHbIX padboT
2.1.5 |T'eoTeXHOJOrHH OCBOCHUSI MECTOPOXKICHUMN MOJNE3HBIX HCKOAEMBIX
2.1.6 | lmarHocTuka, 3KCIIepTU3a U KOPPO3HMOHHBIH MOHUTOPHUHI COCTOSIHUS METAJNIMYECKUX MaTepHUajIoB
2.1.7 | VIHHOBalMOHHbIE KOHCTPYKLMOHHBIE MaTEpUAIIbI
2.1.8 | MHHOBaLUMOHHBIE JINTEHHBIE TEXHOIOTHU
2.1.9 |VHHOBaIMOHHBIE TEXHOJIOTHU M KOHCTPYKLIUHU 000PYAOBaHMS AJIsl IPOU3BOACTBA TPYO, AeTanell U CelnalbHBIX U3enuit
2.1.10 | KoMmo3unuroHHbIE HAHOMATEPUATIbI
2.1.11 | KoMmbIoTepHOE MOAETHPOBAaHHUE B 331a4aX T€OMEXaHUKH, TEOKOHTPOJISL ¥ Pa3pyIIeHHUs TOPHBIX MOPO.T
2.1.12 | KoMmnbroTepHOE MOAEIMPOBAHHUE B 33a4aX N'€OMEXaHUKH, TEOKOHTPOJIS U Pa3pylLLeHUs TOPHBIX MOPOJL
2.1.13 |Jlorucruka u 3koAM3aiiH TEXHOJIOTUM YEPHOU METaJLTy priu
2.1.14 | MarepuanoBeeHrEe U TEXHOIOIUU MATEPUANIOB 3JIEKTPOHUKU
2.1.15 |MarepuanoBeneHre GyHKINOHAIBHBIX MATEPHAIIOB
2.1.16 |MerannoBeneHue U TEXHOJIOIMH JIETKUX CIIJIABOB
2.1.17 | Merononorus NpoeKTUPOBaHHsI TOPHBIX IPENIPUATUI
2.1.18 | MexaHuka OA3EMHBIX COOPY>KEHUH
2.1.19 | OGecneueHue O6e30MaCHOT0 IPUMEHEHHS 3JIEKTPOIHEPTHH Ha IPEIIPHATHSIX MUHEPATBHO-CHIPHEBOTO KOMIUIEKCA
2.1.20 | Onruka u pusuka ga3epon
2.1.21 | Opranuzamnus u o0ecreueHne Ka4ecTBa aHATUTHYECKOTO KOHTPOJIS
2.1.22 | IlopoiKoBble, KOMIO3UIIMOHHbBIE, AATUTUBHbBIE MaTEPHaIbl U MOKPHITUS
2.1.23 | IIpubopsl TBEPAOTEIBHOM ANEKTPOHUKH U MUKPOIJIEKTPOHUKH
2.1.24 | IIpoGnembl HaEKHOCTH TOPHBIX MAILIMH U 00OPYAOBAHHS
2.1.25 |Ilpouecchl U TEXHOIOTUU 00OTalIeHUs U TIy0OKO# nepepaboTK MUHEPATbHOTO CHIPhSI
2.1.26 | PecypcocOepekeHne 1 KOMILIEKCHOE NCTIONb30BaHUE CHIPhS B METAJTYPTUH LIBETHBIX, PEAKUX U OJarOpOIHBIX METAJUIOB
2.1.27 | CtpoutenbHasi reOTEXHOIOTHS
2.1.28 |Teopermueckue UCCIECTOBAHUS U MOACTNPOBAHNE NIEPCIIEKTUBHBIX CTAJCIUIABIIBHBIX U ()epPOCIIABHBIX ITPOLIECCOB
2.1.29 | Teopernueckrie OCHOBBI U CPeJICTBA KOMIIBIOTEPHOTO MOJIEIMPOBaHUs IporeccoB OM/JL
2.1.30 |Teopus u npakTHKa peHICHUs METAITIOBETYECKHUX 3a/1a4
2.1.31 | Tepmoxumus MaTepUaaoB U TEPMOAMHAMUUECKOE MOIEIUPOBAHHE
2.1.32 | TexHOJIOTMUECKUE OCHOBBI I1OJIyUYEHHs MaTepUaIOB MaKpO-, MUKPO- U HAHORJIEKTPOHUKH
2.1.33 | ®usuka KOHAECHCUPOBAHHOT'O COCTOSIHUS
2.1.34 | ®usuka KOHIEHCUPOBAHHOTO COCTOSIHUS M KBAHTOBBIE TEXHOJIOTUU
2.1.35 | ®usuKa KOHICHCUPOBAHHOTO COCTOSHHS (DYHKIIMOHAJIBHBIX MaTEPUATIOB
2.1.36 | dusuka HaHOPa3MEPHBIX MATEPUAIIOB U CTPYKTYP
2.1.37 | ®usuka NoJyNPOBOAHUKOB U JUJIEKTPUKOB
2.1.38 | ®UBHKO-TEXHOJIOTHYECKUE OCHOBBI ITOJIyYEHHS MaTEPHAJIOB U 3JIEMEHTOB MaKpO-, MUKPO- U HAHOBJIEKTPOHUKHU
2.1.39 | ®u3NKO-XUMHS HAHOMATEPHUAIIOB
2.1.40 | ®u3HMKO-XUMHS IPOLIECCOB U MAaTEPUAIIOB
2.1.41 | XuMus ¥ TEXHOJOTHS NMepepabOTKH TBEPIBIX TOPIOUNX UCKOMAEMBIX
2.1.42 | AkaieMHU4ECKO€E MUCHMO
2.1.43 |MHOCTpaHHBIN SA3BIK
2.1.44 |Ucropus u ¢punocopust HAyKu
2.1.45 | ®u3uKO-XUMHUYECKHE H XUMHYECKHE IIPOLECCH 00OoTameH s U epepabOTKH MMOJIE3HBIX NCKOIAEMBIX i TEXHOTCHHOTO

CBIPbs




2.2

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

2.2.1 |IloaroroBka K 3aIlUTE JUCCEPTALMK HA COMCKAHUE yYEHOHU CTEIEHU KaHIuaaTa HayK
2.2.2 |IloaroroBKa K 3aIllUTE JUCCEPTALMM HA COMCKAHUE yYEHOH CTEIEHU KaHIuaaTa HayK
2.2.3 |IloaroroBka K 3aIlUTE JUCCEPTALMM HA COMCKAHUE YYEHOM CTEIEHU KaHu1aTa HayK
2.2.4 |IloaroTroBKa K 3aIUTE JUCCEPTALMM HA COMCKAHUE yYEHOHM CTEIEHU KaHIuaaTa HayK
2.2.5 |IloaroroBka K 3aluTe TUCCEPTAIMU HA COMCKAaHUE YUEHOM CTENEHH KaHIuaaTa HayK
2.2.6 |IloaroroBka K 3amuTe TUCCEPTAMU HA COMCKAaHUE YUEHOM CTENEHH KaHIuaaTa HayK
2.2.7 |IloaroroBka K 3aluTe TUCCEPTAIMU HA COMCKAaHUE YUEHOHW CTENEHH KaHIuaaTa HayK
2.2.8 |IloaroroBka K 3aluTe JUCCEPTALIMM HA COMCKAHHE YUEHOH CTENEHN KaHAUAaTa HayK
2.2.9 |IoaroroBka K 3alyuTe JUCCEPTALIMM HA COMCKAHUE YUYEHOH CTENEHN KaHAUAaTa HayK
2.2.10 |IloaroToBKa K 3aIllUTe AUCCEPTALIMU HA COUCKAHUE YYEHOU CTENEHH KaHIuIaTa HayK
2.2.11 |IloaroToBKa K 3aIlUTe AUCCEPTAIMU HA COUCKAHUE YUEHOU CTeNeHH KaHIuaaTa HayK
2.2.12 |IloaroToBKa K 3aIllUTe AUCCEPTALMU HA COUCKAHUE YUEHOU CTeNeHH KaHIuaaTa HayK
2.2.13 |IloaroroBka K 3amuTe AUCCEPTAIMU HA COUCKAHHE YYEHOH CTeleH! KaHauIaTa HayK
2.2.14 |IloaroroBkKa K 3alIuTe AUCCEPTAMU Ha COUCKAHUE YYCHOH CTEeTeHN KaHauIaTa HayK
2.2.15 |IloaroToBKa K 3aIIUTe AUCCEPTAMU HA COMCKAHUE yUCHON CTENeHH KaHIuIaTa HayK
2.2.16 |IloaroToBka K 3aIiUTe AUCCEPTAMU HA COMCKAHUE yUCHON CTENEeHH KaHIuIaTa HayK
2.2.17 |lloaroroBka K 3alUTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHIUaTa HAyK
2.2.18 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTEIEHU KaHIUaTa HayK
2.2.19 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHUaTa HAyK
2.2.20 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHN KaHIUaTa HayK
2.2.21 |IloaroroBka K 3alIuTe JUCCEPTAIMM Ha COMCKaHHME yUYEHOW CTENEeHN KaHIuaaTa HayK
2.2.22 |IloaroToBka K 3alUTe JUCCEPTAIM Ha COMCKaHHE YUYEHOW CTENEeHN KaHuaaTa HayK
2.2.23 |IloaroroBka K 3allUTe JUCCEPTAIMH Ha COUCKAHUE YUYE€HOW CTETNeHN KaHIu1aTa HayK
2.2.24 |IloaroroBkKa K 3allUTe AUCCEPTALIMU HA COUCKAHHE YUEHOM CTENEeHN KaHuIaTa HayK
2.2.25 |IloaroToBKa K 3alllUTe AUCCEPTALMU HA COUCKAHUE YYEHOU CTENEHH KaHIuIaTa HayK
2.2.26 |lloaroToBka K 3aIllUTe AUCCEPTALMU HA COUCKAHUE YYEHOU CTENEHH KaHIuIaTa HayK
2.2.27 |lloaroToBKa K 3aIllUTe AUCCEPTAIMU HA COUCKAHUE YYEHOU CTeNeHH KaHIuIaTa HayK
2.2.28 |IloaroToBKa K 3aIllUTe AUCCEPTALMU HA COUCKAHUE YUEHOU CTeNeHH KaHIuaaTa HayK
2.2.29 |IloaroroBkKa K 3alIuTe AUCCEPTAIMU Ha COUCKAHHE YYEHOH CTeleH! KaHauIaTa HayK
2.2.30 |IloaroroBka K 3amIuTe AUCCEPTAMU HA COUCKAHHE YYCHOH CTeTeHN KaHauIaTa HayK
2.2.31 |IloaroToBKa K 3aIIUTe AUCCEPTAMU HA COMCKAHUE yUCHON CTENeHH KaHIuIaTa HayK
2.2.32 |IloaroToBKa K 3aIIUTe AUCCEPTAlMU HA COMCKAHUE yUCHON CTENeHH KaHIuIaTa HayK
2.2.33 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHIUaTa HayK
2.2.34 |IloaroroBka K 3alUTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHU KaHIUaTa HayK
2.2.35 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHUaTa HayK
2.2.36 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHU KaHIUaTa HayK
2.2.37 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHN KaHUaTa HayK
2.2.38 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHKUE YUEHOM CTENEHN KaHuIaTa HayK
2.2.39 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUEHOU CTENEHN KaHAUaTa HayK
2.2.40 |IloaroroBka K 3allUTe AUCCEPTALIMU HA COUCKAHHE YUEHOM CTENEHN KaHauIaTa HayK
2.2.41 |IloaroToBKa K 3alllUTe AUCCEPTALMU HA COUCKAHUE YYEHOU CTENEHH KaHI1IaTa HayK
2.2.42 |IloaroToBKa K 3aIllUTe AUCCEPTALMU HA COUCKAHUE YUEHOU CTENEHH KaHIuIaTa HayK

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMH

A-2: CriocOOHOCTB NIPOBOAUTL HAYYHbIN IKCIICPHUMEHT U aHAJIU3 €ro pe3yJbTara

3HaTh:

A-2-31 xnaccupuKanuio MOBEPXHOCTHBIX SIBJICHUI, IPEBPAIliCHHE TOBEPXHOCTHOM SHEPIHU METaJlia B Apyrue GopMbI SHEPIHU

A-2-33 MozenbHbBIe CTPYKTYPHI TOBEPXHOCTHOH (ha3sl MeTasuia

A-2-32 3HaTh CyIIECTBYIOLIHE KOHLIENIINU TOBEPXHOCTHOM SHEPTUHU METalIa B TBEPAOM COCTOSIHUU




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

YMmerb:

A-3-V1 paccuuTbiBaTh TEPMUYECKYIO PEKOHCTPYKIIMIO IOBEPXHOCTHOIO CII0SI METAJLIIOB

A-3-Y2 paccunThIBaTh MOBEPXHOCTHYIO SHEPIHIO METAJUIOB U KOHIICHTPALUIO TOBEPXHOCTHBIX BakaHcuil n amaromoB ['LIK u OLK
METaJIOB

A-1: Crioco0HOCTh K HAYYHOMY MOMCKY U IPUMEHEHNI0 Pe3yJIbTATOB HAYYHO-HCCJIE0BATEIbCKHX U ONBITHO-
KOHCTPYKTOPCKHX Pa3padoToK MPH CaMOCTOSITEIbHBIX UCCIIET0BAHUSX

Baagers:

A-1-B1 BnaieHuss METOIOM HCIOIb30BaHUs (PyHIaMEHTAIBHOTO ypaBHEeHUs [ MO0ca s pacueTa MOBEPXHOCTHOM KOHIICHTPAITUH
BaKaHCHUH U aJJaTOMOB

A-1-B2 ncnonp30BaHus TaOJUYHBIX JAHHBIX 110 IIOBEPXHOCTHOW YHEPTUN METAJUIOB B TEPMOIMHAMUYIECKUX pacyeTax
KOHIIEHTPAIMH a1aTOMOB M TOBEPXHOCTHBIX BAKAHCHUI JJIS MOCIEIYIOIIETr0 UCTIONb30BaHMs B pacueTax TepMOJMHAMUKI
3JIEKTPOIAHBIX MPOIIECCOB.

4. CTPYKTYPA U COJAEP)XAHUE

Kon Haumenopanue pa3nenos u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIMii pecypchl padoThI

Pa3nen 1. Bo3HNKHOBeHHE
PABHOBECHOT0 CKAYKa
NMOTEHIHAJIA HA TPaHHLe

MeTaJL/3/1eKTPOJIUT

1.1 Hctopus pa3Butust HayKu 7 4 A-1-B1 A-1-B2 JI1.1J12.1
(hbU3NYIECKON XUMUU U A-2-31 A-2-32 J12.2
3JIEKTPOXHMHHU MIOBEPXHOCTH A-2-33 A-3-V1 21092
MeTaioB. Bo3HMKHOBeHHE A-3-Y2

PaBHOBECHOTO CKa4yKa
MOTEHIIMAIa Ha TPaHHIIe
METaJUT/3IEeKTPOIIHUT.
PaBHOBecue B
INEKTPOXUMHUYUECKON IICTTH.
Krnaccudukanms 3:1eKTpo1oB.
PaBHOBECHBIN ITOTEHIIMAT
9JIEKTPOA — CIUIaBa
Merauios /Jlex/

1.2 IMpopaboTka Tekyiero n 7 10 | A-1-B1 A-1-B2 JI1.1J12.1
MPEJICTOSILErO JIEKIIMOHHOTO A-2-31 A-2-32 JI2.2J13.1
Marepuana. Pabora ¢ A-2-33 2192
OCHOBHOM 1
JIOTIOJIHUTENbHOMI
nurepatypoit /Cp/

1.3 PacueTsl mOBEpXHOCTHOI 7 6 A-1-B1 A-1-B2 JI1.1J12.1
SHEPrUH METAJIOB U A-2-31 A-2-32 JI2.2J13.1
KOHIEHTpaLuu A-2-33 21092

MOBEPXHOCTHBIX BaKaHCHH U
agaromoB I'LIK meTamioB 1o
JIBYyM METOZAM.
CpaBHUTENBHBIN aHAIU3
pe3yiabTaroB pacyera. /I1p/

Pasgen 2. Konuenuuu
NOBEPXHOCTHOM IHepIrum
MeTaJjljia B TBEPIOM
COCTOSIHMHU B HayKe 0
GU3UKO-XUMHUH
NMOBEPXHOCTH




2.1

JIBOMHOM 3JIEKTPUYECKOM
CJION U SIBJICHUS acOpOLUH
Ha anextpose. [TonsTus
«IIOBEPXHOCTHAs SHEPIUA» U
«IIOBEPXHOCTHOE
HATSKEHHEY.
Knaccudukarmst
IIOBEPXHOCTHBIX SIBJICHUI Ha
ocHose I u II 3akoHOB
TEPMOJIUHAMUKH.
IIpeBpaienus
MTOBEPXHOCTHOM dHEPruu
MeTaluia B Jpyrue Gopmbl
sHepruu. IIpespaiienue
IIOBEPXHOCTHOM DHEPIUU B
MEXaHUYECKYIO SHEPTHIO Ha
IIpUMepe KanuUIIPHBIX
sBieHuit. Konuenumn
MTOBEPXHOCTHOM dHEPruu
MeTaia B TBEpAOM
COCTOSTHHH B HayKe 0 (hPM3HMKO-
XMMHH TTOBEPXHOCTH.
Camonpou3BOJIbHBIH MpoIiece
00pa3oBaHMs TOBEPXHOCTH
kpuctaimia. /JIex/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI.1J12.1
J12.2J13.1
21092

2.2

[IpopaboTka Tekymero u
MPEACTOSILETO JICKIIMOHHOTO
Matepuana. Pabora ¢
OCHOBHOH U
IOIIOJIHUTEILHOMI
muteparypoii /Cp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
J12.2J13.1
2192

Pa3nen 3. Bakancuonnas
TCpMO}IPIHaMI/I‘IeCKaﬂ
Mo/ieJIb OBEPXHOCTHOT0
cJIoSl MeTaJlIa

3.1

CTpyKTypa MOBEpXHOCTHOM
(hasber MeTaria.
IToBepxHOCTHAsI SHEPrUs
MeTaJula Kak YHEeprHst
oOpazoBaHus
MOBEPXHOCTHBIX BaKaHCHI U
anaToMOB (BaKaHCHOHHAs
TepMOJMHAMHUYECKas MOJIEIb
MIOBEPXHOCTHOTO CIIOS
MeTtajuia). YucieHHble
3HA4YEHUs SHEPrui
00pa3zoBaHUsI aTOMHBIX
BaKaHCHI B 00beMe
kpuctamia u ero [1C. /Jlex/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI.1J12.1
J2.2
3132

32

[IpopaboTka Teky1ero u
MPEICTOSIIETO JEKIHOHHOTO
Mmarepuaina. Pabora ¢
OCHOBHOH U
JIOTIOJTHUTENBHOH
mateparypoii /Cp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
J12.2J13.1
01092

Paznea 4. TemnepaTypHble
3aBHCHMOCTH
MOBEPXHOCTHOI SHep-THH U
KOHLIEHTPALMH
NOBEPXHOCTHBIX BAKAHCHI1




4.1

TemneparypHble
3aBUCHMOCTH
MIOBEPXHOCTHOM PHEPTHHU U
KOHIICHTPAIIH
[TOBEPXHOCTHBIX BaKaHCHUH.
3aBUCUMOCTh
MIOBEPXHOCTHOM 3HEPIUU
MeTajuia (1eKTpoa) OT
BEJIMYMHBI NOTEHIHANA.
IMonsTHs «penakcanuu
SHEPIUU aTOMHBIX CBSI3Ei» U
«PEKOHCTPYKLUHU CTPYKTYPBI
HOBEPXHOCTHOTO CJIOS
Metamay. /JIex/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI.1J12.1
2.2
21092

4.2

Pacuer TemneparypHoit
PEKOHCTPYKIIUU
TIOBEPXHOCTHOTO CIIOS psiAa
'K u OLK meramioB u
aHaJIM3 SBICHUS
TEPMHYCCKON PEKOHCTPYKIHU
I1C merammos /TIp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
J12.2J13.1
31052

43

Pacuer npenensHOU
KOHIIEHTPAIHA aTOMHBIX
BakaHcwuii B 00beme u [1C
metamwio ¢ ['TIK u OLIK
CTPYKTYpOU Ipu
MpeIIIaBUIIbHON
tTemneparype. Pacuer
KOHIICHTPAITUH
MTOBEPXHOCTHBIX BaKaHCHIA
METaJUIOB KaK (QPyHKIIUH
JIEKTPOAHOTO
noreHnmana /IIp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
JI2.2713.1
3132

Pa3gen 5. Aproaacopouus
aTOMOB B NOBEPXHOCTHOI
¢aze

5.1

IMonsTHs aBTOAICOPOIIIH
aTOMOB B IIOBEPXHOCTHOM
(haze ynucTOro MeTana.
KonkypenrtHas aacopOuus
ATOMOB KOMIIOHEHTOB
OMHApPHOTO CIIaBa B €TO
MIOBEPXHOCTHOM CJIO€.
KonkypeHTHas ancopOuus
aTOMOB MeTaJlla ¥ MOJICKYT
(1u aTOMOB) U3
okpyxatorie cpeasi B [1C
YHCTOTO METaJlIa.
AbGcopOrust 1 xeMocopOIHs
Ha MOBEPXHOCTU MeTaa ¢
TOYCYHBIMH JiepeKkTamu.
D¢ dexter Peburnepa
BIIMSIHUS aICOPOLIUM U3
OKpY>KaloIIeH cpebl Ha
MEXaHNYECKYIO POYHOCTh
METaJIJIOB B CBETE MoJIeNei
BTM. /JIex/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
J2.2
3192

52

Pacuer oTpunarensHoit
ajcopOIMy aTOMOB XpoMa B
I1C cnnasos Fe-Cr, Ni-Cr.
Pacuer noBepxHocTHOI
SHEPruy OMHAPHBIX CIUIABOB
Y KOHIIEHTPAIHU
MOBEPXHOCTHBIX BAaKaHCHI U
a7aTOMOB KakK (yHKLUHU
XAMHYECKOTO COCTaBa
crutasa /IIp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
J12.2]13.1
0192




53

Pacuer noBepXHOCTHOTO
oborarnieHus cruiaBa
JICTUPYIOIIUM KOMITIOHEHTOM
HPH er0 aHOJHOM
CEIICKTHBHOM

pactBopenuu /TIp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI.1J12.1
J12.2J13.1
21092

5.4

IIpopaboTka marepuana
MPaKTHIECKOTO 3aHATHS.
Pabora ¢ ocHOBHOI 1
JIOTIOJTHUTEIBHON
mateparypoii /Cp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
JI2.2713.1
3132

Pasgen 6. I[TaccuBHOCTH
METANJIOB

6.1

TepmoauHamuka
00pa3zoBaHus TICHKA
TPYJHOPACTBOPHUMOTO
COEIMHEHHS Ha TIOBEPXHOCTH
MeTajlia B 3JIEKTPOJIUTE.
ITaccMBHOCTE METAJIOB.
Teopun maccuBHOCTH
METaJLIOB.
XeMocopOIMOHHAs MOJIETb
[MACCUBHOCTH YHCTBIX
METAaJUIOB, YUUTHIBAIOIIAS UX
MMOBEPXHOCTHYIO

sHepruto /Jlek/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
2.2
21092

6.2

IIpopaboTka TeKyIero u
HPEACTOSIIETO JISKITMOHHOTO
Matepuana. Pabora ¢
OCHOBHOH U
JIOTIOJIHUTENbHOMI
nutepatypoil. [loaroroska k
KOHTPOJIBHO# paboTe

Ne2 /Cp/

10

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
JI2.2713.1
31032

6.3

Pacuer Teopernueckoit
BennunHbl Oage-
MMOTEHIMajIa TACCHBHOTO
COCTOSIHUSI METaJlJIa C y4ETOM
€ro NOBEPXHOCTHOM YHEPrUM.
Pacuer cocraBa rmaccuBHOM
IJICHKH Ha KeJIe30XPOMOBOM
cmiase u ero ®mane-
noreHnuana /Ilp/

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
J12.2J13.1
31052

6.4

[IpopaboTka marepuana
MPAaKTHYECKOTO 3aHATHS.
Pabora ¢ ocHOBHOM 1
JIOTIOJTHUTEIbHOU
nmuteparypoii /Cp/

10

A-1-B1 A-1-B2
A-2-31 A-2-32
A-2-33

JI1.1J12.1
J12.2J13.1
0192

KM1

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1

CaMOCTOSITE/IbHOM MOAT0TOBKH

Kon
KM

KonTponsHoe
MEpOTIPUSITHE

IIpoBepsembie
WHIUKATOPBI
KOMIIETCHIIUM

Bomnpocs! 115 noaroToBku




KM1 Ok3ameH A-3-V1;A-3-Y2;A-2 | 1. [loHATHS «TOBEPXHOCTHAS SHEPTHSI» U IOBEPXHOCTHOE HATSKCHUE)
-31;A-2-32;A-2- 2. Knaccudukarys moBepXHOCTHBIX sABIeHUI Ha ocHoBe I u Il 3akoHOB
33;A-1-B1;A-1-B2 TEPMOANHAMUKH

3. IIpeBpareHns HOBEPXHOCTHON SHEPTUH METAIIA B IPyTHE (POPMBI
SHEPruu

4. IlpeBpallieHre TOBEPXHOCTHON SHEPTUM B MEXAaHUUYECKYIO SHEPTHUIO
Ha pUMepe KalWUIAPHBIX SBICHUN

5. Konnenuuy noBepXHOCTHOM SHEPrHH MeTajljla B TBEPJOM COCTOSIHUU
B HayKe O (PM3HKO-XHMHH TIOBEPXHOCTH

6. CaMOTIpOM3BONBHBII IIpoIiecc 00pa30BaHMs MMOBEPXHOCTH KpHCTAIIIA
7. CTpyKTypa MOBEPXHOCTHOH (a3bl MeTaIa

8. IloBepXHOCTHAs SHEPTHsI METaJlla KaK dHeprust 00pa3oBaHUs
MIOBEPXHOCTHBIX BAaKaHCHI U aJaTOMOB (BaKaHCHOHHAasI
TepMoanHaMuaeckas Mozaens (BTM) mosepxrocTHOTO citos (T1IC)
MeTaa)

9. UncneHHbIE 3HaYCHHS YHEPIuii 00pa30BaHusI AaTOMHBIX BaKaHCHIl B
obweme kpuctamia u ero [1C

10. TemnepatypHble 3aBUCUMOCTH TOBEPXHOCTHOW PHEPTUU U
KOHIIEHTPAIIH TOBEPXHOCTHBIX BaKaHCHH

11. 3aBUCHMOCTH MOBEPXHOCTHOM HEPTUU MeTalia (DJIEKTPOJIa) OT
BEJIMYMHBI OTEHITHANA

12. ToHsTHS «peNaKcalliy SHEPTUU aTOMHBIX CBA3Ei» U
«PEKOHCTPYKLHU CTPYKTYPbI IOBEPXHOCTHOTO CJIOSI METAIIA

13. [ToHsaTHS aBTOAICOPOIINN aTOMOB B IIOBEPXHOCTHOM (ha3ze YUCTOTO
MeTajia

14. KonkypeHnTtHas aacopOiusi aToMOB KOMIOHEHTOB OMHApHOTO CIIjIaBa
B €r0 [NOBEPXHOCTHOM CJIO€

15. KonkypeHnTHas afcopOIis aTOMOB MeTaJlIa U MOJIEKYJT (MJTH
aTOMOB) U3 OKpy»karomieit cpens! B IIC uncToro meranna

16. AGCopOIIHsT U XEMOCOPOIIUS Ha TIOBEPXHOCTH METAJIA C TOUYSUHBIMHU
nedekTaMu

17. Dddextsr Pebnnnepa BIusSHNSA afcopOIUN U3 OKPYKaromel cpebl
Ha MEXaHUYECKYIO IPOYHOCTh METAJLIIOB B cBeTe Mozeneit BTM

5.2. Ilepeyenb padoT, BLINOJIHAEMBIX N0 JUCHMILINHE (Moay.10, npakTuKe, HUP) - 3cce, pedrepaThl, NpakTHYECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI M JP.

MK 2.1-V1,IIK 2.1-B1, OIIK-1.1 -¥1, YK-10.1 -V1, VK-7.1 -V1, VK-6.1 -¥1, YK-1.2 -V1, [1K-1.3-B1
IIpumep Gunera k KOHTPOIBHOH padoTe Nel «Momenu MOBEPXHOCTH METANIA B TBEPIOM COCTOSHHI»:

L. Kakoe TepMoguHamMudeckoe ypaBHEHHE CIeLyeT HUCIOIb30BaTh I XapaKTePUCTHKU MO-BEPXHOCTH MeTalla B TBEPIOM
COCTOSIHUU?

2. Kak coBpeMeHHas TeopHsl TPAKTyeT MOHITHE IIOBEPXHOCTHAS SHEPTUS MeTajuia»?

3. PaccunTaTh ¥ CpaBHUTH BENUYHHY MMOBEPXHOCTHOU 3Hepruu [mb6ca u ee ynenpHyto BennuuHy ¢ npu 298 K ans cepebpa

co cTpykTypoi moBepxHoctH (111) meromom BTM, ucnonb3ys onsiTHyto Bennuuay dH(v) = 1,10 a3B/atom u 1o 1aHHBIM pacuera
TeoprH (HU3UKH MO-BEPXHOCTEH.

4. PaccunTaTh KOHIIEHTPALUMIO BaKaHCHH B MMOBEPXHOCTHOM cioe sxene3a Fe(110) mpu KoOMHATHOH ¥ IpeNIIaBUIBHON
TeMmIeparype.

5. PackpoiiTe MOHATHS «ITOBEPXHOCTHAS SHEPTHS M «ITOBEPXHOCTHOE HATSIKCHHE

IIpumep 6unera k KOHTPOIBHOH padboTe Ne2 «MeTobl pacdeTa HOBEPXHOCTHON 3HEPTUH U KOHIIEHTPALUH TOYEUHBIX Te(hEeKTOB B
I1C metanna»:

1. Uro takoe dnane-noreHuuan Mmerania? Kak MOXKHO €ro pacCuuTaTh U U3MEPUTH?

2. Kakue oCHOBHBIE y4acTKH HMEIOTCS HA 3KCHEPHMEHTAILHOM MOIAPHU3AOHHON XapakTepu-cTuke Ni-anmexrpoma? Kakue
9JEKTPOXUMHUYECKUE PEAKLIUU COOTBETCTBYIOT K&KIOMY y4acTKy?

3. Kak 00bsicanTh onbIT M.B. JloMoHOCOBa o maccuBaruu kene3a B kpernkoir HNO3? ITouemy camompon3BosbHAS
TaccUBaIys JKele3a HeBO3MOKHA B pazdasnerHoit HNO3?

4. [Touemy >xene30 MacCHBUPYETCS MPU KOHTAKTE C MOJIOKUTEIBHBIM MOJIOCOM TalbBaHUYECKOTO AIIEMEHTa U
AKTUBUPYETCS MPU KOHTAKTE C OTPULATEIbHBIM?

5. B dgem cocTouT npudrHa BO3HUKHOBEHHMS CKayka ITOTEHIMAJIa Ha TPaHUIIE METaJul/OKCHIHAs IUIeHKa?

Pa3BepHYTHIil OTBET, PACKPBIBAIOIINI CYTh Ha KaXIBIH BOIIPOC 3aCUUTHIBACTCS 3a 1 Oas.
KoHTpombHas paboTa cunTaeTcs BEIIOIHESHHON IPH MUHAMAaIEHOM Habope 3 6aiios.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeH He NPelyCMOTPEH

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

ITpomexyTo4Hast aTTeCTalHs 110 AUCIUIUINHE NTPELyCMOTpeHa B (hopMme 3auéra.
"3agér" moydJaeT CTyJCHT, BRIOJIHUBIINH BCE IIPAKTHIECKHE 3aJaHNs b KOHTPOIBHBIE Pa0OTHI HA OIEHKY "yOBIETBOPUTEIBHO" 1
BBIIIE B TPeOyeMBbIC CPOKH.




6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENU 3arnaBue bubnuoreka WznarensctBo, rog
JI1.1 | Aunpees 1O. . DJEKTPOXUMUS METAIJIOB U Bubmuorexka MUCuC M.: Briciee O6pa3oBanue u
CIUIaBOB Hayxka, 2016
6.1.2. JlonoHUTEILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIHN 3ariaBue Bubanoreka W3naTenbCcTBO, TO,
JI2.1 | CkopuemnerTtu B. B. Teoperuueckas anekrpoxumusi | bubnmoreka MUCuC JL.: Xumus, 1970
JI2.2 | Aarpomnos JI. U. Teopernueckas anekrpoxumusi: | bubamoreka MUCuC M.: Beicu. mik., 1984
VY4eOHHK IS CTYA. BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTABUTENH 3ariasue bubanoreka W3naTenbCcTBO, IO,
JI3.1 [ Annpees HOpuit JlabopaTopHslit mpakTukyM 1o | bubnmuorexa MUCuC M.: Yueba, 1972
SIkoBneBuY Kypcy DIEKTPOXUMHUSL.
TepMoarHaMUKa H KHHETHKA
AJIEKTPOIHBIX TMPOLIECCOB
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
51 OnexTpoHHEIH Kypc Canvas "DIeKTpOXIMUsI https://lms.misis.ru/login/ldap
METaJUIOB U CIIaBOB"
ScienceDirect (komnekuus Freedom) - 6a3a www.sciencedirect.com
D2 | MOJHOTEKCTOBBIX HAYYHBIX XKYPHAJIOB H3IaTEILCTBA
Onb3eBup
6.3 IlepeueHb MporpaMMHOro odecneyeHus
i JTunensuun I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
I1.2 | Win Pro 10 32-bit/64-bit
I1.3 | Microsoft Office
1.4 |[WinRAR

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX

n.1 | Bbaza nomTHOTEKCTOBBIX HAYYHBIX )KypHAJIOB M KHUT U3JaTeNbCTBA DIb3eBUp (Www.sciencedirect.com)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. | Hasuauenune | OcHarexnne

[ AB-202

| VueGnas aynuropus | BuneonpoekTop, KoMIIEKT yue6HON MeGenH

UuraneHeriii 3a1 No4 (B) KOMIUIEKT yd4eOHoi wmebenn Ha 20 pabouumx MecT,

KOMIIBIOTEPBl C MOAKIIOYEHHEM K ceTu «MHTepHeT» U
JOCTYIIOM B 3JIEKTPOHHYIO nH(pOpMaIHOHHO-
00pa3oBaTeNbHYIO Cpey YHHBEPCUTETA

| AB-202

| VYuebHas ayauTopus | BHAEOIPOEKTOP, KOMIUICKT yueOHOH Mebenn

8. METOJJUYECKHUE YKA3ZAHUA J1JI51 OBYYAIOIUXCA

IIpomexxyTouHas aTTecTanys 10 JUCIHUILIMHE IPeTyCMOTpPeHa B (hopMe 3auéra.

Js ycriemHo# cnaun 3a4€Ta acupaHTy CIIeIyeT:

1) Iocemarp Bce NEKIMN MPAKTUICCKUE 3aHATH

2) KauecTBEeHHO rOTOBUTHCS K KOHTPOJILHBIM paboTam

3) 3y4aTb HOMONHUTENBHYIO IUTEPATYPY

4) Ilpu OSBIIEHUN BOIIPOCOB 00pANIaThCs K MPETIoIaBaTelTio 3a0J1arOBPEMEHHO.

3aHATHS IPOBOJSTCS C MCIOIb30BAHUEM KOMIIBIOTEPHOI! Mpe3eHTalnoHHOI mporpamMel PowerPoint.

CamocrosTensHas paboTa BKJIIOYAeT: HOBTOPESHHUE M3TI0KEHHOTO Ha JICKIMAX M MPAKTHYECKUX 3aHATHAX yaeOHOTO MaTepuraa,
MOATOTOBKY K KOHTPOJIBHBIM paboTam.

Taroke pekoMeHAyeTcsl U3y4yaTb TEMY 3aHATHUS O ero MPOBENSHHUS, HCIIONb3YsI IUTepaTypy U3 pazaena CoaepikaHue




