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AHHOTaNuA

Hucuunnuna «OO01mas sHepreTUKa» BXOAUT B 00pa3oBaTelbHYI0 MPOTrpaMMy BbICIIETO
00pa3oBaHus MO HAIMPABICHHUIO MOArOTOBKM/ crienuanbHocTd 13.03.02 «DnexkTposnepreTuka u
JNEKTPOTEXHUKA» HAMPABICHHOCTH «DIeKTpoMexaHukay. Jlucuumnuna peanusyercs kadeapoi
«Ne32y.

JlucuuniuHa HaleJaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUH:

OIIK-2 «CrocobeH MpUMEHSTh COOTBETCTBYIOMIMKA (DU3MKO-MaTeMaTHYECKUIl ammapar,
METOJIbl aHallu3a U MOJEIUPOBAHHUSA, TEOPETUYECKOTO M IKCIEPUMEHTAILHOTO HCCIEI0OBAaHUS
MIPH PEIICHUU TPO(HECCUOHATBHBIX 3a7aW»

OIIK-3 «CriocobeH HCIoNb30BaTh METOJbI aHAIM3a U MOJETUPOBAHUS IJIEKTPUUYECKUX
Hernen U AIeKTPUUYECKUX MAIIUH

CopepxaHue AMCHUUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TeHepaluen,
nepefavyeid M UCHOJIB30BAHMEM OHHEPrUM KakK TPAJULIMOHHBIX, TaK W BO300OHOBISIEMBIX
HCTOYHUKOB.

[IpenogaBanvie AWCHMIUIUHBI TPEIyCMaTPUBACT CIEAYIOIMKE (GOPMBI  OpraHHU3AINH
yueOHOT0 MPOLIeCCa: JIeKYUl, CAMOCMOSMeENbHAS padoma CmyoeHmad.

[Iporpammoil AUCHUIUIMHBI TMPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTEeCTaIMs B opMe 3aueTa.

OO0m1ast TpyA0€MKOCTh OCBOCHHUSI TUCIIMIUIMHBI COCTABIISIET 2 3a4€THBIX €UHUIIBI, 72 Yaca.
S3bIK 00yUYeHUS IO JUCIHUILTUHE «PYCCKUN.



1. IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCHUIIHHE
1.1. Ilesm npenogaBaHusi TUCHUIINHBI

[lensiMu OCBOEHUSI UCHUIUIMHBI SIBISIOTCSA: TOJY4YEHHE CTYICHTaMH HEOOXOIUMBIX
3HaHUH O Pa3IMYHBIX BUJAX MCTOYHUKOB PHEPTUU U TEOPETUYECKHX OCHOB NPEOOpa3OBaHUA
TEIJIOBOM M MEXAHUYECKOM SHEPrud B JJIEKTPUYECKYID B SHEPre€TUYECKHUX YCTAHOBKAX
IIPOMBIIIIEHHOCTH U JIEKTPOCTAHIUAX PA3JIMYHOIO TUIIA;

3HAKOMCTBO C OCHOBHBIMH THIIAMH W MNPUHOMUIAMUA PaOOTBl IHEPreTUYECKOTO
o0opynoBaHus, B TOM 4Hcie paboTaromero Ha 0aze BO300OHOBISEMBIX HCTOYHHUKOB SHEPTHH, a
TaK)K€ OCHOB MPOEKTUPOBAHUSA U IKCIUTyaTallMk 3TOTO0 000PYIOBaHHUS.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHUILINHE,
COOTHECEHHBIX ¢ IJIAHUPYeMbIMH pe3yJjbTaTamu ocBoenusi OII BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYyYaOUIMica AODKEH 00JanaTh CIEeTyIOIUMHE
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEHIINM M MHIMKATOPBl UX JOCTUKEHUS NIPUBEACHBI B
tabnuue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKEHHS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHITNH KOMIIETEHITUH JIOCTUKEHHS] KOMITETEHIIUU
OIIK-2 Cnocoben
MPUMEHSITh
COOTBETCTBYIOLIUI
¢bu3uKo-
MaTeMaTUYECKUI
arnmapar, MeTO1bl OIIK-2./1.5 nemoHCTpUpYyET IOHUMAHHE
Ob61enpodeccuoHalibHble | aHAU3a U (u3NYECKUX SIBICHUN U IPUMEHSET 3aKOHBI
KOMIETEHIINH MOJIeJIUPOBAHUS, MEXaHHUKH, TEPMOJUHAMHUKH,
TEOPETUYECKOI0 U AJIEKTPUYECTBA U MarHeTU3Ma
AKCIIEPUMEHTAJILHOTO
UCCJIEIOBaHUS IpU
peleHnn
PO eCCHOHATBHBIX
3aj1a4
OIIK-3 Cnocoben OIIK-3./1.2 ucnonb3yeT METOIbI pacyeTa
UCII0JIb30BaTh MIEPEXOIHBIX IIPOLIECCOB B AIEKTPUUECKUX
METO/Ibl aHaIN3a U LENAX MOCTOSHHOTO U IEPEMEHHOT0 TOKa
ObenpodeccuoHanbHbIE | MOJICIUPOBAHUS OIIK-3./1.5 anan3upyeT yCTaHOBUBILHUECS
KOMIIETEHIINH AIIEKTPUYECKUX PEXUMBI pabOThI TPaHCHOPMATOPOB U
Leneu u BpAILAIOIINXCS DJEKTPUYECKUX MAIlluH
AIIEKTPUYECKUX Pa3IMYHBIX TUIIOB, UCIOJB3YET 3HAHUE UX
MalluH PEKUMOB pabOThI U XapaKTEPUCTUK

2. Mecto tucuunimMHbl B cTpykType OII
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
NP U3YYEHHUH CIENYIOIMNX AUCLUTIINH:

®dusuka
MaremaTtuka
DJIEKTPOTEXHUKA
HNudopmaruka

WHudopmannoHHbIE TEXHOIOTHH

MarepuanoseneHue
ONEeKTpOHUKA




3HaHI/I$I, IMOJIYYCHHBIC IIPpHU H3YUCHUHW MaTcpuajia HaHHOﬁ JUCLHHUIIIIMHBI, UMCIOT KakK

CaMOCTOATCIIbHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUHN APYTUX OUCIUIIIIAH

HupopmalinoHHbIE TEXHOJIOTUN U CUCTEMBI B 3JIEKTPOMEXAHHUKE U 3IEKTPOIHEPIeTUKE
DJIEKTPUUYECKUI TTPUBO/T

KouctpynpoBanue,  pacuer U  NOPOEKTUPOBAHHME  DJIGKTPOMEXAHUYECKUX U
AIEKTPOIHEPIeTUUECKUX YCTPOICTB

DIIEKTPOIHEPTETUYECKUE CUCTEMBI U CETH

[IpoexTupoBaHue 3JIEKTPONPUBOIOB

KoHTpoJIb ¥ IMAarHOCTHKA 3JEKTPOMEXAHUYECKUX M DJIEKTPOIHEPIETUUECKUX CHCTEM U
KOMILIEKCOB

[IpoexTupoBaHue 3JIEKTPONPUBOIOB

ABTOMAaTH3aIMA pacyeTa U MPOEKTUPOBAHUS FJICKTPOMEXAHUUECKUX YCTPOUCTB
DneKTpoMexaTpOHHUKa

DNIEKTPOMarHuTHasi COBMECTUMOCTD B AJICKTPOIHEPTETUKE

MaremaTrnueckue METOIbl UCCIEOBAHHUI

CunoBas 3J1€KTpOHUKA

Mukpo 1 HaHOTEXHOJIOTHH

DHeprocbepexxenue u dHeprod’HeKTUBHOCTh

3. O0beM M TPYA0EMKOCTb JUCHUIIIMHBI
Jlanubeie 00 oOmeM o0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIBHBIX BHUJIOB Y4eOHOMH

paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaMm) MPECTaBICHbI B
Tabnure 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUTIIINHBI

TpynoemMKocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 2/ 72 2/ 72
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anarus  (I13),
(gac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoil npoekT (padota) (KII, KP), (yac)

HK3aMeH, (4Jac)

Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,

mudd. 3auger, sx3amed (3auer, udd. 3au, | 3Bauer 3auer
DK3.%*%*)

Fx

IIpumedanue: xaHIUAATCKHI SK3aMeH

4. Copep:xaHue JUCUUILTUHBI
4.1. PacnpeneneHHe TPYJ10eMKOCTH JMCIUILJIMHBI 110 pa3jieiaM U BUIaM 3aHATHH.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYAO0EMKOCTh MPUBEAEHBI B Tabu1e 3.

Ta6muma 3 — Pa3nensl, TeMbl IUCIUIUIAHBI, KX TPYI0EMKOCTh



Pazpgenbl, TeMbl TUCHUTIITUHBL Jlexkuu | 113 (C3) JIP KII CPC
(uac) (gac) (ac) | (wac) (dac)
Cemectp 5

Pazgen 1. CoBpemeHHasi MHHOBAIIMOHHO- 2 4
TEXHOJIOTHYECKas SHEpPreTuKa
Tema 1.1. Xapakrepuctuka TOK Poccun 1 2
Tema 1.2. CoBpeMeHHOE TeHEpUPYIOIIee 1 2
obopynoBaHue
Paznen 2. JlenenTpanu3zoBaHHas SHEPTETHKA. 8 9
Bo306HOBNIsSIeMbIE HCTOYHUKU YHEPTUU
(BUD) 2 3
Tewma 2.1. OCHOBHBIE CXEMBI HCIIOJIb30BaHUS
THIPOIHEPTEeTUIECKUX pecypcoB. THITbI
THIPOIHEPTreTUYECKUX YCTaHOBOK 2 2
Tewma 2.2. ConHeuHas SHEpPreTHKa.
['eoTepMmanbHas SHEpPTeTHKA 2 2
Tewma 2.3. IlpunuBHbIE U BOJHOBBIE
AJICKTPOCTAHITUH 2 2
Tewma 2.4. BerposHepreruka
Pa3nen 3. Duepreruueckoe o0opynoBaHuE 18 17
Tema 3.1. Tunbl 1 KOHCTPYKLMH 2 3
TeHEPUPYIOLIET0 000PYy10BaHUS
Tewma 3.2. TpanchopmaTopHoe 2 2
o0opynoBaHue 2 2
Tema 3.3. KommyTalinoHHbIE U 3aIIUTHBIE
anmnapaThl BHICOKOTO HAMPsKEHUS 2 2
Tema 3.4. CunoBasi 3JIEKTpOHHUKA 4 4
Tewma 3.5. DIeKTpUUECKU CXEMBI
AJIEKTPOCTAHIINI U MOJCTAHIIUN 2 2
Tema 3.6. KauecTBO 25IeKTpPO3HEPIHH B
CUCTEMax dJIEKTPOCHAOKEHUS 2 2
Tema 3.7. ICTOYHMKHN peaKTUBHON 2
MOIITHOCTH
Tema 3.8. Penelinas 3amura
Pa3nen 4. [lepcniekTUBHBIE MaTEepPHAIBI JJISI 6 8
SHEPTETUKU
Tewma 4.1. BBenieHre B HAHOTEXHOJIOTHH 2 3
Tema 4.2. MarepuanioBequeckue 3a1auu Jist 2 3
KOHCTPYKIUN DJICKTPUICCKUX MAIITHH
Tema 4.3. DneKTpOXUMHUYECKHUE TEXHOIOTHH 2 2
B DHEPIETHKE
Hroro B cemectpe: 34 38
Hroro: 34 0 0 0 38

4.2. Copep:xxaHue pa3/ieJioB U TeM JEeKIIMOHHBIX 3aHATHA.

Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHBIX 3aHATUH MPUBCCHO B Ta6J'II/II_IC 4.




Ta6mmma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paszpnena

HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

CoBpeMeHHas1i MTHHOBAIIMOHHO-TEXHOJIOTHYECKAasl JHEPreTHKA
Tema 1.1. Xapaktepuctuka TIK Poccun
DHepreruyeckue noTpeOHocTH obmiecTBa. TOMIMBHO-3HEPTeTUYECKUI
koMIuiekc Poccun. Enunast anexkTposHepreTuueckasi CUCTEMa CTPAHBbI.
CoBpEeMEHHOE COCTOSIHUE SHEPIeTUUYECKUX PECYPCOB CTPAHBI.
Bo300HOBIIIEMbIE UCTOUHUKHU YHEPTHUU.
Tema 1.2. CoBpeMeHHOe reHepupyIolliee 000py/I0BaHNe
KoHcTpykumy CMHXpOHHBIX TeHepaTopoB. [IpuHLMI 1EHCTBUS CHHXPOHHBIX
rerepatopoB. TuIel TypOO- ¥ THAPOTEHEPATOPOB 110 MOIIIHOCTSIM U CIIOCOOaM
oxmaxaenus. TypOoreneparopsl. ['unporenepatopbl. CUCTEMBI BO30YKICHHS
rerepatopoB COBEpIICHCTBOBAHNE U3OJISIIMHU 0OMOTOK CHHXPOHHBIX
TreHEepaTopOB. XapaKTEPUCTUKHU F€HEPATOPOB, padOTAIOIIMX HA ABTOHOMHYIO
ceTb. BKiIroueHne renepaTopoB Ha napauieIbHyI0 paboTy € CEThIO
MOCTOSTHHOT'O HANPSKEHUSI ¥ TIOCTOSIHHOM YacTOThI. YTJI0Bas
xapakTtepuctuka. CTaTuueckas ycTOMUYUBOCTh pabOThI TeHEPaTOPOB IPU
paboTe mapauIenbHO C CEThI0 OECKOHEYHOM MOIIHOCTH.

JeuneHTpaiu3oBaHHas JHepreTuka. Bo3o0HoBI/IsIeMble HCTOYHUKH
sneprumn (BUJ)

Tema 2.1. OCHOBHBIE CXeMbI HCIOJIb30BAHUS THIPOIHEPTreTHYECKUX
pecypcoB. THNbI rHIPOIHEPreTHYECKUX YCTAHOBOK
['unposHepreTudeckue pecypcebl. TUIBI THAPOIHEPTETUYECKUX YCTAHOBOK
OcHOBHBIE CXEMBI HCII0JIb30BaHMs BOJHOW SHEpruu. PerynupoBanue croka
pPEeKU BoAOXpaHWIUIIEM. [ MAPOITEKTPOCTAHIINH U UX SHEPTETUUYECKOE
o0opynoBanue. Momuocts I'9C u BbIpabOTKa YJHEPIHH.
[I'unporexaunueckue coopyxenus ['DC. ['uapoakkymynupymoine
AJIEKTPOCTAHLIUU.
Tema 2.2. ContHeuHast 3HepreTuka. I'eorepmasibHasi JHePreTUKa
[TpunIn paboThl COTHEYHBIX SHEPTETHYECKIX YCTAHOBOK.
Knaccugukanus. Peann3oBaHHbIE IPOEKTHI.
Tema 2.3. [lpuiuBHBbIE M BOJHOBbIE JIEKTPOCTAHIIUH
[TpuHIMn paboThI NPUIUBHBIX U BOJTHOBBIX 3JIEKTPOCTAHIUI.
[TpenmymiectBa 1 HeOCTaTKH. KOHCTPYKTUBHBIE pEICHUSI.
Ob6opynoBanue. Peann3zoBaHHbIe TPOEKTHI U EPCIIEKTUBBI.
Tema 2.4. BerpodHepreruka
Knaccugukanus, tTuns! Betporypoun. Onpenenenue kos3pduiuenTa
UCI0JIb30BaHus BeTpa. OCOOEHHOCTH KOHCTPYKIUI BETPOT€HEPATOPOB.

JHepreTu4eckoe 000py10BaHue
Tema 3.1. Tunbl 1 KOHCTPYKIUM ITeHEePUPYIOLero 000py10BaHUSs
CunxponHsle reneparopsl. Typ6oreneparopsl. I naporesepaTopsl.
Cucremsbl Bo30yxaeHUs. Pe:xxnMbl pabOTHI.
Tema 3.2. TpancopmaropHoe 060pyroBaHue
[Tpuntun paboTel, KTacCH(pUKAIKS U YCTPOUCTBO 000pymoBanus. O0mue
TpeOOBaHUS U YCIOBUS PabOTHl 000pynOBaHUs. ABTOTPaHCHOPMATOPHIL.
Konctpykius tpancdopmaropa. M3omsmus B Tpanchopmartopax. [lorepu u
K03((OUIHMEHT MOJIE3HOT0 JeUCTBUS TpaHchopmaTopa. CTpyKTypa yCIOBHOTO
o0o3HaueHus Tumna Tpanchopmaropa. MsmepurenbHbie TpaHC()OPMATOPHI.
CoBpeMEHHOE COCTOSHUE, TEHCHIINH.
Tema 3.3. KomMmyTanMoHHBbIE M 32a1MTHBIE ANINIAPATHI BLICOKOI'0
HANPSIKEHUs!
Haznauenue u kinaccudukaius annapaton. Y ciaoBus paboThl annapaToB




BBICOKOT'O HaIPsDKEHUs U 00111e TpeOOoBaHUs, PEABSBISEMbIE K HUM.
BoikirouaTenu BbICOKOTO HanpsKeHUs. Bo3ayIiHbIe BBIKIIIOYATENH.
Dnera3oBble BhIKJIIOUATENU. MaclisHbIe BBIKIIIOUATENN. DJIEKTPOMarHuTHbIE
BBIKJIIOYaTenu. BakyyMHble BbIKItOUaTenu. PazpeiMHuTeN!, OTACIUTENHY,
KOPOTKO3aMbIKaTEJIU. 3alIUTHbIE U TOKOOTPAHUYUBAIOIIUE alapaThl.
Tema 3.4. CniioBasi 3J1IeKTPOHHKA

Beenenue. CuioBble 37eKTpoHHBIE Kitouu. [IpeoOpa3oBaTenu
anekTposHepruu [IpuMeHeHne CUII0BOM 3JIEKTPOHUKH B
JEKTPOIHEPreTHKE.

Tema 3.5. DileKTprUYecKH cXeMbl JIeKTPOCTAHIMI U NMOJACTAHIMI
O6mue ceaenus. OcHOBHBIE TpeOOBaHMUSI, IPEIBABISIEMbIE K CXeMaM
pacIpeeuTeNbHBIX YCTPOUCTB 3IEKTpoycTaHoBOK. Kiaccudukanus cxem
pacnpeaenuTeNbHbIX YCTPoiicTB. CXeMbl, IPUMEHsIeMble Ha T€HEPATOPHOM
HanpspkeHuu. CXeMbl, IPUMEHSEMbIE Ha BBICLIIEM U CPEIHEM
HanpsDKEeHUsX. TUIoBasi ceTKa CXeM paclpeeIUTEeIbHbIX YCTPONCTB.
CTpyKTypHBIE CXEMBI 3JIEKTPUUECKUX CTAHLIUN U MOJCTAHLINH.
DnekTpocHa0KeHne COOCTBEHHBIX HYX/I ANIEKTPOCTAHIIMNA U TIOCTAHIIHIA.
Tema 3.6. KauecTBO 3/1eKTPOIHEPTUH B CHCTEMAX JIEKTPOCHAOKEH U
KauectBo anextpuyeckoii snepruu. [lokazaTenu kayectBa
AJIEKTPO3HEPIUU. BinsiHIe KauecTBa 3JIEKTPOIHEPTUU Ha
(GYHKIIMOHUPOBAHUE TEXHUUYECKUX CPECTB. TeXHUYECKUE CpeacTBa
KOHTPOJISI KauecTBa 3JeKTpodHeprun. ObdecreyeHne kauecTna
AIEKTPOIHEPTHH.

Tema 3.7. UcTOYHUKHN peaKTMBHON MOIIHOCTH

PeakTrBHAst MOIIIHOCTH B 3JIEKTPUUECKOM ceTu. VICTOYHUKN peakTUBHON
motHocTy (MPM) 1 nx Ha3HaueHue. THUIIbI HCTOUHUKOB PEAKTUBHOM
MotHOCTH. CUHXPOHHBIE T€HEPaTOPbI ANIeKTpocTaHIuid. CHHXPOHHbBIE
xomneHcaropsl (CK). Konnencatop. Konnencatopusie 6arapeu.
Craruueckue Tupuctopssie komrnencaropsl (CTK) na 6a3e Kb. Peakropsl,
KOMMYTHpYEMbIe BbIKIItouaTesssMu. Haceimatomuecs peaktopsl. Peaktopsl,
KOMMYTHpYyeMble Tupuctopamu. Kom6uauposanusie IPM.

Tema 3.8. Peseitnas 3amura

CrpykrypHas cxema P3, nogxitouenue P3 k 3amuimaeMomy o0BbEKTY.
Toxosble 3amuThl. /luctanumronHas 3amura. [TpogonsHas
nuddepennmanbHas TokoBas 3anuTa. [lonepeunas auddepennuanpHas
TOKOBas 3amurTa. HanpasneHHas 3ammra ¢ BBICOKOYaCTOTHOM
ooxkupoBkoit. uddepennnansuo-pasznas 3ammura. Komriekcs peneitHoi
3aIUTBL.

IlepcnekTHBHBIE MaTepHAJIbI 1JIsl JHEPTreTHKH
Tema 4.1. BBeieHue B HAHOTEXHOJIOTHHU
Beenenue. 3oib-rens TexHONOruu. CynepKOHIEHCATOPSI.
HanotexHosornu B MalinHOCTPOEHHH.
Tema 4.2. MaTepuajioBeyecKue 3a1a4u I KOHCTPYKIIUM
3J1eKTPUYECKUX MALIUH
MonenupoBaHue pa3IndHbIX TUIIOB JIEKTPOMEXAHUUECKUX
npeoOpaszoBareneil SHEpruu AJisl BbIOOpa MaTepraioB MarHUTOIIPOBO/A.
HemarnutHble cTaiy NOBBILIEHHON MPOYHOCTH, aHTU()PUKIIOHHBIE
MOKPBITUS pOTOPa, MarHUTHBIE MaTepHalibl. OmpeieseHre HeoO0X0IMMBIX
TpeOOBaHUI K CBOMCTBAM MaTE€pPHAaJIOB, yIOBIETBOPSIIOIINX
JKCIITyaTallMOHHBIM XapaKTEPUCTUKAM UCCIIETyEMbIX OObEKTOB.
Tema 4.3. DiiekTpoXuMHUYecKkre TEXHOJIOTMHU B JHepreTuKe
00630p XUMHYECKIX METO/I0B MOIY4YEHHUS] MaTEPUAIIOB JIJIs




3JIEKTPOTEXHUYECKUX YCTPOUCTB. [IpoToHITpOBOAsIIIINE
AIIEKTPOIUTUYECKHE MEMOPAaHbl U HAHOKOMITO3UTHBIE HEYTTIEPOIHBIC
MaTepuaibl O0IbIION YAeIbHON TOBEPXHOCTH.

Bce neknuu npoBosATCs ¢ JEMOHCTPALMEN NPEe3eHTAlUH.

4.3. TlpakTtuuyeckue (CEMUHAPCKHE) 3aHATHS
Tembl npakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHULIE 5.

Tabmuua 5 — [IpakTudyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne TeMbl MpakTUYECKUX . | TpymnoemkocTs, |pa3znena
. @DOopMBI TPAKTHYECKUX 3aHATHH
/o 3aHATUN (dac) JIUCILIAIL
JIHBI
Y4eOHBIM IJITAHOM HE IPEAYCMOTPEHO
Bcero
4.4, JlabopaTopHble 3aHATHUSI
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJTOEMKOCTb
Ne
No TpynoeMKoCTb azzjena
HanmenoBanue 1abopaTopHbIX padoT pyA - | PasA
n/m (uac) JUCIIUIT
JIHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoekTHPOBaHUEe/ BLINOJHEHUE KYPCOBOH padoThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocTosiTe]bHasi padoTa 00y4arOIIMXCS
Buabl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabmauna 7 — Bunbel caMmocTosaTenbHONU pabOThI M €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboTh

Bcero,
qJac

Cemectp 5,
qac

1

2

3

M3ydeHne TeopeTHIecKoro MaTeprana
nucturaHbl (TO)

38

38

KypcoBoe npoextupoanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamraee 3amganne (/13)

KonrtposnbHble paboTsl 3a04HKuKOB (KP3)

IToaroToBKa K MpOMEKYTOYHOU
arrectanuu (I1A)

Bcero:

38

38
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5. IlepeyeHb yueOHO-METOAMYECKOTO O0eceYeHUs
JJISI CAMOCTOSITE/IbHOM PadoThl 00y4alOUIUXCs M0 JUCHUILVIUHE (MOYJII0)

Y4eOHO-METOAMUECKNE MaTePHabl IS CAMOCTOSITEIIbHONH pabOThl OOYJArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeyeHb MeYATHBIX H JIEKTPOHHBIX YUEOHBIX U3TAHUM
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEEH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp bubnmuorpaduueckas ccouika / URL aapec KomunyectBo
9K3EMIUISIPOB B
o6ubnmmoreke
(KpoMe 3JIEKTPOHHBIX
IK3EMILISPOB)

1. beictpunkmii I'.d. Obmas sHepreTuka: Yueo.
nocobue / M3x-Bo. KunoPyc, 2015, 296 c.

2. llTapos F0.B. Dnekrposnepreruka. Y4yeOHoe
nocobue. U3n.: Uadpa-M, @opym. 2015.

3. Ucnonp3oBaHue BOJHOM sHEpruu: Y 4eOHUK
st BY3os /Tlon penakiueit FO.C. Bacunbesa,
M.: Dueproaromusaar, 1995. 608 c.

4. HeTpamuiimoHHBIE ¥ BO3OOHOBIISIEMBIC
HCTOYHUKHU SHEPrUM: YuebHoe nocobue.
POCTOB-HA-JIOHY: ®EHUKC. 2015.

5. Lepa3oB A. JI. DnekTpuueckas 4acTb
TEIUIOBBIX JEKTPOCTAHLINN: Y 4eOHUK U1l BY30B.
Hzn-Bo MOU, 1995.

6. Kommyranmonnsie y3iel sHeprocucrem / FO.H.
banakos, A.l. Bacunbunkos, B.M. JlaBpeHThEB
u ap. M.: Dueproatomusaar, 1997.

7. Boponus I1. A. Cunossle
TIOJTYITPOBOTHUKOBBIE KiIFouH. CeMelcTBa,
XapaKTepUCTUKHU, TpuMeHeHue. U3n.: M. U1
«omka-XX1I». 2001.

7. IlepevyeHb 3J1eKTPOHHBIX 00pPa30BaTEJIbLHBIX PeCypCcoOB
HH(OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH « AHTEepHET»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»
URL anpec Hanmenosanue
URL:http://194.226.30/32/book.htm bubnunorexa Aamunuctpanuu [Ipesunenta PO
[DnexkTpoHHBIH pecypc]
URL:http://imin.urc.ac.ru Buptyansabie Onbimotekn [ DIeKTpoHHBIN pecypc].
URL:http://www.rsl.ru Poccwuiickas HanmoHaIbHAsE OMOTMOTEKA [ DIIEKTPOHHBIH

pecypc].



http://194.226.0.30/32/book.htm
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URL:http://web.ido.ru DnekTpoHHas OnbIMoTeKa [ DNeKTPOHHBIN pecypc].

URL:http://gpntb.ru ['ocynapcTBeHHas MyOIUYHAs HAYYHO-TEXHUYECKAs
oubmmorexa Poccun [ DneKTpOHHBINA pecypc].

http://window.edu.ru/ Hudopmanronnslii mopran «EanHoe 0KHO A0CTyIa K

00pasoBaTeNbHBIM pecypcam» [ DIEKTPOHHBIN pecypc]

8. IlepeyeHb HHGPOPMAIMOHHBIX TEXHOJIOT Wit
8.1. [lepeyenp mnporpaMMHOro 0O€CHEUeHHs, HCIOJIb3YEMOI0 IpPH OCYIIECTBICHUU
00pa30BaTEILHOrO MPOLECCa 0 AUCLHUILINHE.
IlepedeHp ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Taduune 10.

Tabmuna 10— [lepeueHs mporpaMmMHOTo 0O€CTICUCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIecca Mo AUCIUIITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuajibHO-TeXHHYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW M  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUILINHE, IpeCcTaBieH B Taouiel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

. . Howmep ayguropuun
HanMmeHoBaH#e cOCTaBHOW 9acTH MaTepUaTbHO-TEXHHUECKOM
Ne i/ (npu
0asnl
HE00XO0JMMOCTH)
JlexumoHHas ayuTopus 21-28
MynbTuMeanitHas JTeKUMOHHAS ayIUTOPUS 21-21

10. OueHoYHbIe CpeaCTBA I MPOBEIeHHs MPOMEKYTOUHOMH aTTeCTAIUN
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOUHONH AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OLCHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYYalOUIMMHCS TPUMEHSETCS S5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas mpuBefeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
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HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUI

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— OMUPAasiCh HAa 3HAHMS OCHOBHOM W JIONOJIHUTENIBHOW JIUTEpaATYpHI,

«OTIIHUYHO) J
GATTCHO TECHO IPHUBS3bIBAET YCBOCHHBIEC HAYYHbIC TOJIOKEHHS C MPAKTUUYECKOU
JIeSITEIIbHOCTHIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIE UM UJIEH;
— JIeJIaeT BBIBOALI K 000OIIECHMUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeUATM3UPOBAHHBIX MIOHIATHM.
— 00yyJarouuics TBEPI0 YCBOMII MPOTPAMMHBIN MaTepua, TpaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHPAsIChb HA 3HAHUS OCHOBHOWU
JUTEpaTyphl,
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHbBIX HETOYHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTBIO
«3auTEHO)
HaIpaBJICHUS,
— apryMEHTUPYET HAYUHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BJIQJICET CUCTEMOM CIEIMaTU3UPOBAHHbBIX MOHSATHM.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIE OIIUOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHH 3HAHUU
«3auTEHO)
HaIpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyIUpPOBaHUHU BBIBOJIOB H 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHU;
— HE MOXKET apryMEeHTHPOBATh HAY4HbIE MOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bompocsr (3agaun) Asns sK3aMeHa mpecTaBiIeHb B Tabuie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a7a4) A7 SK3aMeHa

Y4eOHBIM MJIAHOM HE TPEYyCMOTPEHO

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) amst 3aueta / audd. 3auera

Nen/m | Ilepeuens BonmpocoB (3a1ayu) A 3a4eta / qudepeHIMpoBaHHOTO 3a4eTa

ab~r wdN P

Crienn¢rka HHHOBAIIMOHHO-TEXHOJOTUYECKOTO PAa3BUTHS MUPOBOM SHEPIE€TUKH.
ITokaszaTenu kayecTBa 3JIEKTPOIHEPTHUH.

WcTounuku koneOaHusl HANPsKEHUS.

Hecummerpus HanpskeHus.

Bnusinue kadecTBa 1eKTposHepruy Ha (YHKIIMOHUPOBAHUE TEXHUUECKUX CPEJICTB.
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21
22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
51
52
53

VYcnoBust paboTHI anmapaToB BEICOKOTO HanpshkeHus. O01me TpedoBaHusI.
BrIkimrouaTeny BHICOKOTO HANpPsDKEHUS! HOMHUHAJIBHBIE TapaMeTphI.
Bosznyiineie BbIKITIOYATEINH.

Dnera3oBble BBIKJIIOYATEIIH.

KoHcTpyKinuy MaclsHbIX BBIKITIOYATENeH.

DNEKTPOMarHUTHHIE BBIKIIIOYATEIH.

BakyymHbI€ BBIKITIOYATEIH.

Pa3benunuTenu, oTAeIUTENN, KOPOTKO3aMbIKATEIH.

3amuTHRIE U TOKOOTPAaHUUMBAIOIIME annapaThl. Pa3psaHuky.
KomiuiextHble pacnipenenutenbhble yerpoiicrsa (KPY).

CunoBble 3JIEKTPOHHBIEC KIIIOUH.

CunoBble TPaH3UCTOPHI - OJHOCTHIO YIPABIISEMBbIE KIIIOUU.

Tupucropsl.

OcHOBHbIE TapaMETPbI BBIIPSIMUTEIEH.

WuBepTupoBanue - mpeodpa3oBaHre YIHEPTHH TOCTOSHHOTO TOKA B YHEPTHIO
IIEPEMEHHOTI'0 TOKA.

[Ipeobpa3oBareny 4aCTOTHI.

OUIbTPOKOMIIEHCUPYIOIIIUE YCTPOMCTBA.

bazoBble npuHLUIIBEL AeiicTBUS TpaHChopMaTopa. KOHCTPYKIIHS CUITOBBIX
TpaHc(hopMaTOpOB.

W3mepuTenbHbie TpaHCHOPMATOPHI.

Tpancdopmanus TpexdazHbIX TOKOB.

OcHoBHbIe TpeOOBaHUS, TPEIbABIsIEMbIE K cxeMaM PY 31eKTpoycTaHOBOK.
Cxembl, IpUMEHsEMbIE Ha TEHEPATOPHOM HaIPSKEHUU.

Krnaccudukanus cxem pacnpeenuTeNbHbIX YCTPOICTB.

CxeMbl, TpUMEHSIEMbIE Ha BBICIIIEM U CPETHEM HAIPSKEHUSX.

Tpe6osanus k PY I'DC u 'ADC.

Tpebosanus k PY TOC u ADC.

DnexTpocHabkeHne COOCTBEHHBIX HYK]I JJIEKTPOCTAHLIUN U MOJACTAHIIUM.
CTpyKTypHbIE CXEMBI NTOACTAHLIUH.

Cxema snextpocHabxenus c.H. ADC.

Cxema snektpocHadxenns MoiHoi I'9C.

XapakTepUCTUKU CUHXPOHHOT'O FeHeparopa.

Cuctema Bo30yXJI€HHUs CHHXPOHHBIX T€HEPATOPOB.

BepTukanbHble THIPOTE€HEPATOPHI.

KarcronbHble rHIpOreHepaTopsl.

Cepuu TypOOT€HEpaTOPOB MPOU3BOICTBA « IJIECKTPOCHIIBIY.

IlepcniektuBsl poccuiickux BUD.

O6mras knaccudukamus BOY.

Ododmopusie BOC - nepcrieKTUBHOE HaIllPaBJIeHUE COBPEMEHHON BETPO3HEPTETUKH.
Manopa3mepHbie Ta30TypOUHHBIE YCTAaHOBKH. Y CTpOiicTBO. DyHKIIMOHAIEHOE
Ha3HAYEHHUE OTAEIBHBIX 3JIeMEHTOB. KOHIENIMA BBICOKOCKOPOCTHOTO T€HEPATOpa.
Cucrema npeobpa3oBaHUs YHEPTUH.

HaHocTpyKTypHbIe BEHICOKOOHEPTeTHUECKUE TOCTOSIHHBIE MATHUTHI.
Me3eHcKkast IpUIMBHASL SJIE€KTPOCTAHITHSL.

Conneunoe nznyuyenue. COJTHEUHbIE DJHEPTETUUECKUE YCTAHOBKH.
ConHevHble KOJUIEKTOPBI.

Conneunble (OTORIEKTPUUECKHUE YCTAHOBKH.

I'unposuepreruueckue pecypcbl. OCHOBHBIE CXEMBI UCITOJIb30BAHUS BOIHON
JHEPTUH.

Tunsl runporexunyeckux ycrpoiicts. [DC u TADC,

PerynupoBanue cToKa peKl BOAOXPaHUIIHILEM.
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54
55
56
57
58
59

60

PeakTriBHAst MOIIIHOCTH B AJIEKTPUUECKOMN Ce€TU. TUIIBI KICTOYHUKOB PEAKTUBHOM
MOIIIHOCTH.

HcTounuky peakTUBHOM MOIIIHOCTH - CHHXPOHHBIE T€HepaTOPhl U KOMIIEHCATOPBHI.
CraTnueckie TUPUCTOPHbBIE KOMIICHCATOPHI Ha 0a3e KOHJCHCATOPHBIX OaTapei.
PeakTopbl KOMMyTHUpYEMbIE BBHIKIIOYATENIMU U TUpUCTOpamu. Hackimaroniuecs
pEaKTopHI.

Haznauenue u TpeboBaHus K peneitHoi 3ammure. CTpyKTypHas cxema.
[TonkmroueHue K 3aIUIIacMoMy OOBEKTY.

TokoBble 3aUTHI (MaKCUMallbHasl, OTCEUKa, CTyleHYaTasi, HyJIeBOI
IIOCJIEZI0BATEIbHOCTH, HAIIPABJICHHAs).

JucranunonHsie 3auuThl. [IpononbHas nuddepeHnpanbHas TOKOBas 3alluTa.
[Tonepeunas nuddepeHrambHas TOKOBas 3aIINTa.

Hanpasnennas 3aniura ¢ BBICOKOYacTOTHON Os1okupoBkoi. JluddepenunanbHo-
(dazoBas 3anmTa.

[lepeuenr TeM st KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
KypcOBOi1 pabOThI

Y4eOHBIM IUTAHOM HE IpEaAyCMOTPCHO

Bompocel st mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii TepeueHb BOITPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

HazoBute Tpu KaHaga KOHBEPTALIMH COJIHEYHOW DHEPTHH.

UTo MOHMMAIOT MO BOJIHAMH Pa3BUTHSI MUPOBOM SHEPT€TUKU ?

[Touemy sHepreTuka crana reonoJIuTUIECKIM (PaKToOpom?

KakoBa cTpykTypa moTpedIeHHs YHEPropecypcoB B MPOMBIIICHHOCTH ?

KakoBa cTpykTypa noTpebieHus: S3HepropecypcoB B SHEpreTuke?

Kak pacmmpsiercst pecypcHast 6a3a SHEPTeTHKH?

KakoB nporxo3 sHepronotpe0ieHus Ha JyIly HaceleHus ?

Hazowure nsTh hpakTOpoB, OKa3bIBAIONINX BIMSHUE HA Pa3BUTHE SHEPTETHKH.

Kakoii Tun 35meKTpruuecKkoil MallliHbI HCTIONB3YIOT JUIsl TEHEPUPOBAHUS

AIIEKTPUUYECKON PHEPTUU?

10. KakoBa koHCTpyKIUs poTOpa TypOoreHeparopa?

11. KakoBa KOHCTPYKITUSI pOTOpa TUApOTreHepaTopa?

12. Ha3oBUTE OCHOBHBIE XapPaKTEPUCTUKA CHHXPOHHON MAIlIUHBI.

13. Kakue cucteMsl OXJIaKACHUS TypOOTeHEPaTOpOB HALILUIN IPUMEHEHUE?

14. Kakue cepun TypOOreHepaTopoB Bbl 3HaeTeE?

15. KakoBa "acToTa nmepeMeHHOT0 ToKa TypOoreHepaTopa, TuaporeHepaTopa?

16. Kakue cuctembl BO30YKACHHSI CHHXPOHHBIX MAIllUH BbI MOYKETE HA3BaTh?

17. Tlouemy B KadeCTBE XJIa/IareHTa CTAIH UCIIOJIb30BaTh BOJIOPO?

18. KakoBa pa3HuIla MeXAy KOCBEHHBIM U HEMOCPEICTBEHHBIM OXJIAXKICHUEM
00MOTKH?

19. KakoBbI MpeuMyIIecTBa BOJSHOTO OXJIAXKICHUS?

20. Yo Takoe neduiektop U 3a00pHUK?

21. JIns 4ero HyKeH aCHHXPOHU3UPOBAHHBIN TeHEpaTOp?

22. KakoBa MakcHMaJbHas €IMHUIHAS] MOIIIHOCThL TypOOTeHeparopa,

CoNoOA~RWNE




ruaporeHeparopa?

23. Uto Takoe ruiporeHepaTop 30HTUYHOTO TUIa?

24. Yto Takoe HOAIATHUK?

25. Uto Takoe KarcroabHbIi THAPOTeHepaTop?

26. [laiite onpenenenus pacxoay BoAbl, ruaporpady u CTOKYy.

27. Ha30BUTE TUIIBI THAPOTEXHUUYECKUX YCTAHOBOK.

28. UTo Takoe THAPOICKTPOCTAHIINS ?

29. KakoBbl ocHOBHBIE coopyxenust [ IC?

30. HazoBuTe nsaTh ruapocTaniuii Poccun.

31. Yto Takoe TuapOaKKyMyJIUPYIOHIast IEKTPOCTAHIINA?

32. Yro takoe manasa ['9C?

33. Ha3oBUTE OCHOBHBIE CXEMBI UCTIOIH30BAHNUS BOJHON SHEPTHUH.

34. Kakue TUIIbl peryJaupoBaHus CTOKa peku Bam u3BecTHbI?

35. Kakue Buapl ot Bel 3Haere?

36. HazoBute camyto nzBectHyro B Poccun 'ADC.

37.Yrto Takoe MpUIUBHAS JIEKTPOCTAHITUS ?

38. llaiite xapakTepucTHKy camoii epBoii B mupe [19C.

39. Kakoss! nepcnextuBsl [19C B Poccun?

40. Yro Takoe opToroHanpHasi Typouna?

41. OtieHUTE NOTEHIIMAM BOJTHOBOM SHEPTETHKH.

42. HazoBuTe 4eThIpe criocoda mpeodpa3oBaHus SHEPTUH BOJTHBI.

43. Yto Takoe 1uaBaromui oyii-abcopoep?

44. Kak ycTpoeH JIMHEHHBIN BOJTHOBOM TeHeparop?

45. HazoBuTe Hanbosiee U3BECTHBIE BOJIHOBBIE 3JIEKTPOCTAHIUH.

46. YUTo Takoe COTHEYHAs SHEPreTHKA?

47. laiiTe XapaKTEpUCTUKY COJIHEYHOI'O U3Ty4EHUS.

48. Kak xnaccu(puuupyroT COJIHEYHbIE YJHEPTeTUYECKUE YCTAHOBKH ?

49. YTo TaKoe COTHEYHBIN KOJUIEKTOP?

50. Yto Takoe CODY?

51. Jlaiite kmaccu(uKanuio NEPBUIHBIX HICTOUHUKOB YHEPTHH.

52. YT0 Takoe BETpOIHEPreTUKa?

53. KakoBa II0THOCTh SHEPTHH BETPOBOTO MOTOKA?

54. Jlaiite oOuryto kinaccudpukanuo BOY.

55. Kakue TUIIBI 2JIEKTPUUYECKUX MAIllMH HaXOAT IpuMeHeHne B BOY?

56. Urto Takoe oppmopuasie BOC?

57. KakoBa equHUYHAs MOIIIHOCTH BeTpoarperara’?

58. HazoBute BOC Poccum.

59. Yto Takoe BepTUKAIbHbIE BETpOArperarhl?

60. HoBerii ypoBeHb BeTpodHepreTukn. KakoB oH?

61. Yto Takoe KoreHeparms?

62. KakoBbI TOCTOMHCTBA Ta30TYPOMHHBIX YHEPTOYCTAHOBOK?

63. KakoBa (hyHKIIMOHAJIbHAs cXeMa MaJIopa3MepHOil ra30TypOMHHOIM
OHEPrOYCTAHOBKH ?

64. HazoBute ocHOBHBIE Y3116l MI'TY.

65. KakoBsl ocoberHocTr reneparopa MI'TY?

66. KaxoBbl 0ocoOeHHOCTH ITpeoOpa3oBaHus dIeKTpudeckoil sneprun B MI'TY?

67. Kak ycTpoer tpancdopmaTtop?

68. Uro Takoe aBToTpanchopmarop?

69. Kakue cxembl coennHeHHss 00MOTOK Tpex(dazHoro Tpanchopmaropa Ber
3HaeTe?

70. Yro Takoe TpyIa COeTUHEHUH TpaHchopmaTopa?

71. Ha3oBuTE TUIIBI U3MEPUTENBHBIX TPAHC(HOPMATOPOB.
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72. Ha3oBuTE JOCTUTHYTHIE MOIIIHOCTH CHJIOBBIX TPAHC(POPMATOPOB.
73. KakoBbl TpeOOBaHM K anmapaTaM BBICOKOTO HANPSKEHUS?
74. KakoBO Ha3HAYEHHE BHIKIIOYATEJICH BHICOKOTO HATIPSKCHHUS ?
75. Kakuie TUITbI BRICOKOBOJIBTHBIX BBIKITIOUaTeseld BaMm n3BecTHbI?
76. Yto Takoe s1neras?
77. KakoBa KOHCTPYKIIMSI BO3AYIIHOTO BEICOKOBOJIBTHOTO BBIKIIFOUATEIIS?
78. Uto Takoe pa3beIuHUTEh?
79. Kakue BBl 3aIIUTHBIX anmnapaToB BaM u3BecTHbI?
80. HazoBuTe OCHOBHBIE HOMUHAIbHBIE TAPAMETPHI BBICOKOBOJIBTHBIX
BBIKJIOYATEIICH.
81. Yto Takoe HOMUHAJIBHBINA TOK OTKIIOYCHHUS ?
82. Kakum 00pa3oM racutcsi {yra B MacJISIHbIX BBIKJTIOYATEIAX ?
83. Uto Takoe BeHTWJIbHBIN TprOOp?
84. Kakue Tunpl BEHTHIBHBIX TPUOOPOB Bam n3BecTHBI?
85. HazoBure TUIIBI IUOOB.
86. Uro Takoe Tupuctop?
87. Yto Takoe TpaH3uCTOp?
88. Onummre mpouecc BHIIPSIMICHUS.
89. Onumure nporecc UHBEPTUPOBAHUSL.
90. KakoBa pa3HHIIa MEXIy HTHBEPTOPAMH BEIOMBIMHU CETHIO U ABTOHOMHBIMH ?
91. Yro Takoe akTHUBHBIA PHIIBTP?
92. Uro Takoe rubpuaHbIiA GUIBTP?
93. Uto Takoe pacrpeneauTeabHOe YCTPOMCTBO?
94. Kakue cxembl 3JIeKTPUIECKUX COCTMHEHUN IPUMEHSIFOTCS B YHEPTETHKE?
95. KakoBbl OCHOBHBIE TPeOOBaHUS, IPEABABIIsAEMbIE K cxeMaMm PY
AJEKTPOYCTAaHOBOK?
96. Kakue kareropuu notrpeOuTeNel CylecTBYIOT B SHEpreTuke?
97. Kak xnaccupunupyrorcs PY?
98. Onumure PY ¢ npucoequHeHreM OJHUM BBIKITIOYATEIIEM.
99. Uto Takoe 00X0IHOW BHIKIIIOYATEIH?
100.Yro Takoe CEKIIMOHHBIN BLEIKIIOYATED?
101. Kakue cxembl IPUMEHSFOTCS Ha TEHEPATOPHOM HAIIPSKECHUN ?
102.Yto Takoe pe3epBHas cUCTEMa IUH?
103. Kakue cxembl IpUMEHSIOTCS Ha CpelHEM HanpsKeHUH?
104. HazoBure ocHOBHBIC TpeOoBanus k PY TOC.
105. HazoBute ocHoBHbIe TpeboBanus k PY I'OC.
106. HazoBute ocHOBHEIC TpeboBanus k PY ADC.
107.Ha3oBute ocHOBHbIE TpeOoBaHus K PY nmoncraniuii.
108. KakoBbI 0COOCHHOCTH CXeM COOCTBEHHBIX HY») 1 ADC?
109. Ha3oBuTe noka3arenu KauecTBa 3JIeKTPOIHEPTHH.
110.Yro Takoe DMC?
111.Yro Takoe mOMeX03alHUIIEHHOCTh U IOMEXOBOCIPUUMYHUBOCTD?
112. Kakue moka3aTeiii Ka4yecTBa JI0JDKHA 00ECTIeUnTh dHeprocucTemMa?
113. Kakue nokasarenu KauecTBa 3JIeKTPOIHEPTrUN 00eCIeunBaloT noTpedurenu?
114.Yro Takoe rpo30Boil UMITyJIbC?
115.Yro Takoe no3a ¢uukepa?
116. HazoBure nipubops! st uamepenus [1KD.
117.Yto Takoe ¢ysiepeHsl U yriiepoaHble HAHOTPYOKH?
118. KakoBa TeXHOJIOTHS TOJy4eHUS HAHOTPYOOK?
119. Ha3oBuTe HOBbIE BEICOKOTIPOYHBIE MATEPUAIIBI ISl SHEPT€TUKH.
120. Kakue mocTosTHHBIE MAarHUTBI HCITOJIB3YIOT B JIEKTPOIHEPTreTHKE?
121. Ha3oBuTe HOBBIC TPOBOJIHUKOBBIC MAaTEPHAIIHI.
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122. Ha3oBute HOBbIE (heppOMarHUTHBIC MaTEPUAIBI.

123. HazoBuTe HOBBIC MaTepUaiIbl AJIsI TOTUTUBHBIX JIEMEHTOB.

124.Yro Takoe 30J1b-Trelb TEXHOIOTHs?

125.Yro Takoe mpOTOHMPOBOIAIIAs MeMOpaHa?

126.Yto Takoe cynepkoHaeHcaTOp?

127.Yto Takoe peakTUBHAs MOIIHOCTB?

128. Ha3oBuTe MCTOYHUKH PEAKTUBHON MOIIIHOCTH U X Ha3HAYCHHUE.

129. CunXpOHHBIN TeHepaTOp KaK HCTOYHUK PEAKTUBHON MOIIHOCTH.

130. Yo Takoe CHHXpOHHBIA KOMITIEHCATOP?

131.Yro Takoe koHAEHCATOpHAs OaTapes?

132.Yto Takoe TUPUCTOPHBIC CTATUICCKHE KOMIICHCATOPHI?

133.Yro Takoe peakTop, KOMMYTHUPYEMBIN BBIKIIOYATEIIEM, KOMMYTHPYEMBIN
TUPUCTOPOM?

134.Yrto Takoe HACBIMAIOIIUIICS peakTop?

135.Yto Takoe komOuHMpOBaHHBIE UPM?

136. KakoBo Ha3HAUYeHUE pENICHHON 3aIINUThI?

137.HazoBuTe OCHOBHBIC TPEOOBAHUS K PEICHHON 3aIlIuTe.

138. Yto Takoe oTHOCUTENBbHAS U A0COIIOTHAS CEIIEKTUBHOCTD?

139. KakoBa cTpykTypHas cxema pejeiHOoN 3aiuiuThl?

140.Yro Takoe MakcMMaJbHast TOKOBAs 3aIuTa?

141. Kak BeiOMpaeTcst TOK cpabaThIBaHUsI 3AIUTHI?

142.Yro Takoe TOKOBasi OTCeuKa’?

143.Yto Takoe TOKOBas HalpaBJICHHAs 3amuTa’?

144.Yto Takoe TOKOBas CTyIleHYaTas 3amura’?

145.Yto Takoe TOKOBas 3alllUTa HYJIEBOW MOCICIOBATEIIBHOCTH?

146.Yro Takoe TUCTAHIIMOHHAS 3aIIUTa?

147.Yto Takoe nmpoaoibHas quddepeHnraibHas TOKoBas 3anmra’?

148. Yro Takoe nonepeynas auddepeHnnanbHas TOKoBast 3anuTa?

149.Yto Takoe HampaBJICHHAS 3alIUTa C BBICOKOYACTOTHOM OJIOKUPOBKO¥?

150. Yro Takoe nuddepennnanpao-dazopas 3ammra?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOUIMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOPMaTuUBHBIX akTax [YAII, pernameHTHpyHOIKUX MOPAJOK U IPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. MeToauyeckne yKazaHus JUisl 00yYaIOUIUXCSI MO0 OCBOEHHIO JUCIIHIIIMHBI

11.1. MeToauyeckue yKazaHusi AJs 00y4arolIUXCs M0 0CBOEHUIO JIEKIIMOHHOI 0
MaTepHaJa.
OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHuajga — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuaia. HasHadeHune COBpEMEHHOM JeKIUU B
paMKax AWUCHUILIMHBI HE B TOM, YTOOBI IOJIYUYUTh BCHO I/IH(i)OpMaHI/IIO 10 TEME, a B OCBOCHHHU
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byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHs pacKpblBaeT MOHATUMHBIN arrmapaT
KOHKpPETHOW oOjacTu 3HaHWSA, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCHUIUIMHAMU.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHKCS JICKIIMOHHOTO MaTepraa;

— TMOJIydeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIE€BOM YCTAHOBKOM K KaX 0l KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEICM;

— pa3BuTHE NPO(ECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIILICHUS.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TMOJIydeHHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHUS HAYKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, TOBTOPATh HX B  Pa3IUYHBIX
(bopMynupoBKax);

— TOJy4YeHHe TOYHOT'O MOHMMAaHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHATHH.

JlekMoHHBIA MaTepuall MOXKET COMPOBOXKIATHCA JAEMOHCTpAllUe ClaiioB U
UCIIOJIb30BAaHUEM pa3JlaTOYHOrO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JIHCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHS OTICIbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0oCTaBICHHMS JSKIIMOHHOI'0 MaTepHaa:

JlekmoHHbBIA MaTepral CONPOBOKIAETCS IEMOHCTpAI[MEH Mpe3eHTaLNI

11.2. MeToau4ecKkue yKa3aHusi JAJs 00y4aIOLIUXCS MO MPOXOKIEHUID
CaMOCTOSITEJILHOH PadoThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUIUiCs BBIMOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOil (opMe 0O0ydeHHs, caMOCTOsTeNbHass paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocs: GpopmMupyercs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUHM U CHCTEMaTH3allMU MPUOOpEeTaeMbIX 3HAHHM, oO0ecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TEPHOJ OOYYEHHs, TOMOTAaeT TMOJIYyYUTh HABBIKA TOBBIIICHUS
npo(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HAMpaB/SIIOIIMMH  CAMOCTOSTEIbHYIO  paloTy
00y4JarOIIUX CASBISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.3. Meroauueckue yKa3aHus JAJs1 00y4AIOLIUXCS MO MPOXOKIEHUIO TEKYIEro
KOHTPOJIA YCIIeBaeMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEeMecTpa C IIeJIbI0 OICHMBAHUS XO0Jla OCBOEHUS
JVCLATIIINHBI.

Cucrema OLIEHOK @pU MPOBEICHUU IPOMEXKYTOUYHOM aTTECTAllMH OCYIIECTBIAECTCA B
cooTBeTcTBUU ¢ TpeOoBaHusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U

IPOMEXKYTOUHOM arTectauuu CTyAeHToB ['YAII, oOydaromuxcss 1Mo NporpamMMmbl BBICHIETO
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oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboOThI
crynentoB B 'Y AIDy.

11.4. MeToauyeckne yKa3aHus JUIsl 00y4AIOUIUXCSI 0 MPOXO0KIEHH IO
MPOMEKYTOYHOI aTTeCTAlMU.

[IpomexxyrouHass  aTTecTanus  OOYYAIOIIMXCS — MPEAYyCMaTpPHBAEeT  OICHHBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JucuuIuinHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TONYyYEHHBIX OOYYaOIIUMCS B IPOIECCe
W3YYCHHUS BCEH TUCIUILUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU PabOThI, CIOCOOHOCTH
HpI/IMeHSITb nux ajs pCH_IeHI/DI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KaK HpaBI/IJIO, HpOBOI[I/ITCSI B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEPIIACTCS AaTTECTALMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHO.

— 3a4eT — 3TO (popMa OLICHKH 3HAHUH, MOJYYCHHBIX OOYYAIOIIUMCS B XOJ€ H3yUYCHHS
y4eOHOM JTUCIUILUIMHBI B IIEJIOM WJIM IPOMEXKYTOYHAs (110 OKOHYAHHH CEMEeCTpa) OIICHKA 3HAHUN
00yJaromUMCs 110 OTIEIBHBIM pa3feliaM TUCIUILUIMHEI C aTTECTAlMOHHON OIICHKOW «3aYTCHO»
WU «HE 3a4TEHOY.

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJy4EeHHBIX
06y‘~IaIOHII/IMC$I HpI/I I/I3y‘-I€HI/II/I JUCHUIIIINHBI, HpI/I BBITTIOJIHCHUU KprOBbIX HpOGKTOB, KprOBI)IX
paboT, HAYyYHO-UCCIICAOBATEIILCKUX PA0OT U MPOXOXKJACHUU MPAKTHK C aTTECTAIIMOHHON OIEHKOW
COTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHO.

CI/ICTeMa OIICHOK HpI/I HpOBeI[eHI/II/I HpOMG)Ky’l'O‘IHOfI arTecrangnuu OCYHIGCTBJI?[CTCSI B

cooTBeTcTBUU ¢ TpeboBaHusMu llonoxkenuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
IpOMEXyTOUHOW arrectauuu cTyfaeHToB ['YAII, oOyyarommxcss 1O NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
cryneHntoB B 'Y AIDy.
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.
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ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
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