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Pabouyto mporpamMmy cocTaBuiI(H):
JOILIEHT Kadenpsl «DIEKTPOCHA0KESHHE U JICKTPOTEXHUKay, K.T.H. [lynopuHHMKOB P.H.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIHHBIL:

v OtcyTCcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOTrO miiana
HarpaBJIeHUs TOATOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILVIMHBI 10 «31» aBrycra 2028 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokoun 3acenanust Ne 3 ot «2» okts0ps 2025 r.).



1. Ilean ocBOeHUNI TUCUHUILIUHBI

Llenb OCBOCHMS AHUCIUIUIMHBI — TIOJNyYeHHE OOydYarolmMMHUCS 3HAaHMH O mpolieMax
TPaIUIIMOHHOM W aJbTEPHATUBHOM DHEPreTHKH, COBPEMEHHBIX CIIOCO0AaX TMONyYeHHS H
npeoOpa3oBaHusl YHEPTUU W3 BO30OHOBISIEMBIX HMCTOYHUKOB, €€ XPaHEHHS M TPAHCIOPTUPOBKH.
Oco000€ BHUMaHUE YIEAETCs JIEKTPUUECKON SHEPTUH.

8. Mecrto nucuumiaunbl B crpykrype OIIOII BO

JIMCUMIUIMHBL ¥ TPAKTUKHU, HAa OCBOCHHUU KOTOPBIX Oaszupyercss JaHHas UCHUIUIMHA:
mucuuiuinael - broka 1 wactu, ¢dopmMupyeMoil ydacTHHKamMu 00pa3oBaTENbHBIX OTHOILICHHUN
HarpaBjeHuss noaArotoBku OakanaBpuata 13.03.02 «DieKTposHEpreTHKa M AJICKTPOTEXHHUKA):
«CoOBpEeMEHHbIE HEPreTUYECKUE CUCTEMbI U DJIEKTPOHHBbIE IpeoOpazoBarenuny, «lIpueMHuKH u
MOTPEOUTEIH IIEKTPUUECKON SHEPTUNY, «DIEKTPOIHEPTETUUECKUE CHCTEMBI M CETH.

HI/ICHI/IHHI/IHLI " IPAaKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XOI[I/IMO Kak
NpeaAmCCTBYIOICC: ((HpOGKTI/IpOBaHI/Ie HHTCJUICKTYAJIbHBIX CHUCTEM YIpaBJICHHUA
BHeKTpOCHa6)KCHI/ICM», ((COBpCMeHHLIe CHUCTCMbI yueTa QJICKTPOSHEPIUA B CHUCTEMAX
E)JIeKTpOCHa6)K€HI/I$I», BBIIIOJIHCHUC MaFHCTepCKOﬁ AUCCECpTalnu.

8. Ilnanupyemble pe3yabTaThl 00y4eHHs

dopmMupyemsbie U Nuagukaropbl
KOHTPOJIMpyeMble AOCTUKEHM S IliianupyemMbie pe3yJibTaThl
KOMIIETEHIMHU KOMIIETEeHILM I o0yueHust

(Ko 1 HAMMEHOBAHUE)
IIK-1 Criocoben
¢bopmynupoBaTh

(K0Jl 1 HAMEHOBAHUE)
[1K-1.1. Pa3pabarsiBaet
HPOEKTHI CUCTEMBI

3HaTh: TpeOOBaHUSI HOPMATUBHBIX
JIOKYMEHTOB K 3JIEKTPOCHA0KEHUIO

aBTOMaTHU3alUU IIPU
MIPOEKTUPOBAHUHU CUCTEM
IIEKTPOCHAOKEHUS

TEXHUYECKHUE 3aTaHHUs, AIEKTPOCHAOKEHUS 00BEKTOB.
paspabatbiBaTh U o0bekToB [1]] YMeTh: IPOEKTUPOBATH JTUHUU
HCIIOJIb30BATh CPEJICTBA AJIEKTpOTIepEauH,

TpaHc(hopMaTOpHbIE MOJICTAHLIUH.

Brnajets HaBbIKaMu 00OCHOBaHUS
BBIOOPA ONTHUMAIILHOTO PEHICHHUS 110
MTOCTPOCHHUIO CHCTEMBI
AIIEKTPOCHAOKEHHUSI.

[TIK-1.2 OcymectBasier
pa3paboTKy BapuaHTOB U
BBIOODP ONTHMAaNIbHOM
CUCTEMBI
AIEKTPOCHAOKEHUS
o0bexToB I1]1

3HAaTh: OCHOBHBIE CITOCOOEI
MOCTPOCHUS CUCTEM
AIEKTPOCHAOKEHHUS TUTTOBBIX
00BEKTOB.

YMeTh: GopMyITUPOBATH BAPHAHTHI
AIEKTPOCHAOKEHHS OOBEKTOB U
OIICHUBATh WX IEPCIICKTUBEI.

BrnaneTs: HaBbIKaMH pa3pabOTKu
CXEM 3JIEKTPOCHA0KEHUS! OOHEKTOB.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumeHoBaHue TeM 3aHATHH
(pazzen) yueOHoit (yaeGHoii paGoThI) Cemectp | O0beM, .| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
Mopyns 1 |Jlex 1 OO6mue mpo0OJIeMbl YHEPTETUKH. AHAIIA3 3 2 - - Onpoc B X0€ JIEKIHH

MHUPOBBIX SHEPTETUYECKUX KPU3HCOB.

Jlek 2 CniocoObI MoTy4eHus, HaKOIUICHUS U 3 2 - - Onpoc B X0€ JICKIHHU
TPAHCIIOPTUPOBKHU AJIEKTPOIHEPTUH.

Jla6 1 Hccnenoanue Moaenu GOTOAIEKTPUIECKON 3 2 - - Otuer no n1a6. padote
COJIHEYHOM JIEKTPOCTAHIUU.

JIa6 1 Hccnenoanre Moaenu GOTOAIEKTPUICCKON 3 2 - - Otuer o n1ab. pabote
COJTHEYHOM snekTpoctaniuu. [IpoBenenue
U3MEPEHUM.

Jlex 3 BeTtpsiHble SJHEPreTUYECKUE YCTAHOBKH. 3 2 - - Omnpoc B x0€ JeKIUn

Jlex 4 ConHeYyHbIe KOJUIEKTOPHI U DJIEKTPOCTAHIINH. 3 2 - - Ornpoc B X0/1€ JIEKITNN

JIa6 1 HccnenoBanue Moaenu GoTo3IEKTPUIECKOM 3 2 - - Ortuer no na6. Pabote
COJIHEYHOM 3JIEKTPOCTaHIUH.
Berpoanexrporeneparopa. [loaroroska
oTyYerTa.

JIa6 1 HccnenoBanue Moaenu GoTo3IEKTPUIECKOM 3 2 - - Ortuer no nad. pabote
COJIHEYHOM 3JIEKTPOCTaHIMH. 3amuTa padoThl.

Jlex 5 BonHoBast ¥ npuiIMBHAs YHEPTETHKA. 3 2 - - Omnpoc B xoz€ JeKInun
[ToTeHunanbHbIe BOZMOKHOCTH U YPOBEHB
pa3BUTHSL.

Jlek 6 Jpyrue Buabpl aIbTEPHATUBHON YHEPTETUKH. 3 2 - - Onpoc B X0J€ JEKIHHU

JIab 2 Ornpenenenne 3aBUCUMOCTH MaKCUMAIBHOTO 3 2 Otyet mo 1a6. pabote

3HAUEHUS MOILHOCTU CUHXPOHHOTO
reHeparopa OT YHUClIa JIONACTeH BETPOTYpOUHBI
IloaroroBka K NpOBENECHUIO U3MEPEHUM.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Moayasb . HanmeHnoBanue TeM 3aHATHI
(pazzen) yueOHoit (yaeGHoii paGoThI) Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)

JIab 2 Onpenenenre 3aBUCUMOCTH MaKCUMaJIbHOTO 3 2 - - Ortuer o 1a6. Padore
3HAQYEHHS] MOILHOCTU CUHXPOHHOTO
reHepaTopa OT Yucia JionacTeld BeTpOTypOHHbI
[IpoBeneHne N3MEPEHUN.

Jlex 7 buomaccosas sHepretuka. HetpaguunonHoe 3 2 - - Onpoc B X0€ JICKIHHU
TOIUTUBO.

Jlek 8 OcHOBBI pacyeTa NMepCrneKTUBHBIX 00BHEKTOB 3 2 - - Ornpoc B x0/€ JIEKINU
AJIEKTPOIHEPTETHKH.

JIab 2 OmnpeneneHne 3aBUCUMOCTH MAaKCUMaJIbHOTO 3 2 - - Ortuer o nab. padote
3HAQYEHMS] MOILIHOCTU CUHXPOHHOTO
re’HepaTopa OT 4ucia Jionacten
BeTpoTypOuHbL. [IpoBenenmne usmepenuit u
00paboTKa X Pe3yJIbTaTOB.

JIa6 2 Ornpeznenenne 3aBUCUMOCTH MaKCUMaIbHOTO 3 2 - - Otuer no n1a6. pabote
3HAQYEHHS] MOIIIHOCTU CUHXPOHHOTO
reHeparopa OT YUCIa JonacTei
BETPOTYpPOUHBI.

3adeTHOE 3aHsTHE.

Cp N3ydeHne pekOMEeHI0BaHHOTO 3 40 - -
TEOPETHUECKOr0 MaTepualla, moAroToBKa K
J1a00paTOPHBIM paboTaMm.

ITA Jlonyck K PK3aMeHy 3 0,35 - - CobecenoBanue

Kontpons | Ok3ameH 3 35,65 - - buietsl, BOIpoCH! K

PK3aMEHY
Hroro: 108 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU
JUist OLleHKH 3HAHWUH, YMEHHS U YPOBHS MPO(EeCCHOHATBHBIX KOMIIETCHIIUHN, TPHOOPETaeMbIX
BBIIIYCKHUKOM B IIpOIecCe H3Yy4YEHMs] TUCHMILIMHBI «B0300HOBIIsIEMBbIE HCTOUYHUKU SHEPIUN»,
MCIIOJIb3YIOTCSI TEXHOJIOTUU TPAJIULMOHHOIO O0yUEHUS:
- JICKLUU;
- 7a0OpaTOpPHOE 3aHATHE C 3aKPEIUIEHUEM TEOPETHUECKOI0 MaTepuaja U BBIIOJHEHUEM
9KCHEPUMEHTAJIbHBIX J1a00PaTOPHBIX padoT;
- CaMOCTOsATENIbHAsT paboTa — MOJArOTOBKA K BBIOJHEHHUIO M 3aIUTE JIA0OPaTOPHBIX padoT,
CaMOCTOSITEJIBHOE ~ M3YYEHHE  TEOPETHYECKOr0  Marepuaja, CaMOCTOSTEIIBHOE  U3Yy4EHHeE
JIOTIOJIHUTEIILHOTO MaTepHuaa.

6. MeToauyeckue yKazaHusi 10 OCBOEHUIO TUCHUIIUHBI

6.1. OOyvaromMcsi HEOOXOIMMO O3HAKOMHUTHCS: C COJep)KaHHEM pabodeil MporpaMmsl
quctumuineel (manee — PIIJ), ¢ wenstMu M 3agayaMy JUCUMIUIMHBL, €€ CBA3SIMU C JPYTUMHU
JUCIUIUIMHAMHE  00pa30BaTelbHOM IMPOTPaMMBbl, METOJMYECKMMH pPa3padOTKaMH 10 JTaHHOW
JOUCLAIIINHE.

6.2. MeToandeckue yKa3aHus 110 MOJrOTOBKE K JICKIIMOHHBIM 3aHSATHSIM.

B Xo0ae JICKIII/Iﬁ paccMaTpuBarOTCA OCHOBHBIC IIOHATHA TEM, CBA3AHHBIC C HHUMH
TEOPETHUYECKHE U MPAKTHYECKUE TPOOIIEMBI, JAFOTCS PEKOMEH/IAIMH ISl CAMOCTOSATENILHON pabOThI
N TOATrOTOBKC K IIPAKTHYCCKUM  3aHATHAM. HOBTOMY HU3Y4YCHUC OUCHHUILIWHBI Tp€6y€T
CHCTEMaTHYECKOTO M TMOCJIEAO0BATEIbHOTO HAKOIUIGHUS 3HAHWHM, CJIEIOBaTEIbHO, IPOITYCKU
OTJENBHBIX TEM HE IO3BOJISIOT TIIYOOKO OCBOUTH mpeaMer. OOydarommmcs Iepes odepeaHou
JeKIuel HeoOXOAMMO TPOCMOTPETH/TIOBTOPUTH MaTepualbl MpeablAyIled sekuuu. [lpu
3aTPYAHCHUAX B BOCIPUATHH MaTCpuala CICAyCT 06paTI/ITI)C$I K OCHOBHBIM JIMTCPATYPHBIM
UCTOYHHKAM.

6.3. Meronuyeckue yka3aHus 110 OArOTOBKE K J1a00OpaTOPHBIM paboTam.

Beinmonnenue npaGopaTopHbIX paboT BkitodaeT 3 3Tanma. Ha mepBoM CTYIEHTHl H3ydaroT
TEOPETUYECKH MaTepuajl W TOTOBAT (OopMy OTYETa, MOCIE Yero MpOXOaAT cobecelnoBaHHWE Ha
npeaMerT Jorycka K padore. Jlanee BBIIOIHsIETCS caMa paboTa Mo pyKOBOACTBOM y4eOHOTO MacTepa
U 3aBepmiaercs ogpopMIIEHHEe OT4eTa. TpeTbUM JTarmoM SBJsieTcs 3ammra paboTtel B (opme
cobeceJOBaHUs C MPEToaBaTeIeM.

6.4. CamocTosiTenpHas padoTa BKIIOYAET B ce0sl BHIIIOJHEHUE PA3IMYHOIO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYeHHE TEOPETHUYECKOI0 MaTepuana 1Mo yueOHMKaM M y4eOHBIM MOCOOMSM C
MOJFOTOBKOM K MPaKTUYECKUM 3aHATHSAM. KOHTpOJIb caMOCTOATENbHOM paboThl 00yUaromuXxcst Hajl
IpOrpaMMOIl Kypca OCYILECTBIISIETCSI B XOJIe MPAaKTUYECKUX 3aHATHH (YCTHBIM OIpoc, pelieHne
3a[a4, IMyOJMYHOE BBICTYIUICHHE C IOKJIAJIOM TI0 BEIOpaHHOW TeMe, TECTHPOBAHHUE).

7. OuneHOYHBIE CPEACTBA

7.1. IIacnopT OLICHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpyemMoii KOMIIeTeH UM HaumeHoBaHue
P (WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 [K-1 Ortuer o 1a0. pabotam NeNe 1 u 2,

Bomnpocsr k ak3ameny NeNe 1-60.
TectoBrIe 3aganns




7.2. TunoBbIe 3aJaHUA WJIH MHBIE MATEPHAJIbI, HE00XOAUMBbIE IJI TEKYIIEro KOHTPOJIs
7.2.1. KoMILIeKT 0TYETOB 110 JIa00paTOPHBIM padoTam.

JlaGoparopuasi pabora Ne 1. UcciaenoBanue mojaean (pPOTOIIEKTPHUUYECKONH COTHEYHOM
3JIEKTPOCTAHLMH.

dopma oTuyeTa 1o JadbopaTopHoii padore
e HasBanue, 1enb 1 3a1a4u padbOTHI.
e Kparkue TeopeTudeckue CBECHUS.
e IIporpammy paGoTsbl.
e PesynbraThl U3MepeHUii o (hopMe, yKa3aHHOM B METOJJUYECKOM ITOCOOUH.
e BLIBOEL.

Jlaboparopunasi padora Ne 2. OmnpeneneHne 3aBUCHMOCTH MAKCHMAJIBHOIO 3HAYeHHS
MOIIHOCTY CHHXPOHHOI'O TeHEPATOPAa OT YHCJIA JIONACTell BEeTPOTYPOMHDI.

dopma oT4yeTa Mo J1a060paTOPHOIi padoTe
e Haspanwue, 1ieip u 3a1a4u paObOTHI.
e Kparkue TeOpeTUYECKue CBEICHUS.
¢ [Iporpammy paGoTEhI.
e PesynbTaThl N3MepeHuii o popme, ykazaHHON B METOAMYECKOM MTOCOOUH.
e BriBobl

Kpartkoe onucanmne v perjiaMeHT BbINOJTHEHHSA

[lepen HauamoMm pabOThHI MPOBOIAUTCS coOeceqoBaHHE IO 3HAHUIO METOJIMKH paboThl, IO
pe3yibTaTaM KOTOPOTro MPUHUMAETCS PeLIeHre O JIONyCKe K ee BhIMoyiHeHuio. PaboTa mpoBoaurcs
M0/l PYKOBOJCTBOM Y4YEOHOrO MacTepa, KOTOpbI Iocje €€ BBINOJHEHHs JeNaeT 3aluch Ha
UHIUBUYAIBHBIX TUTYJIBHBIX JHMCTaX. 3allUTy paboThl MPOBOJUT MpenojaBaTeiab B (opme
co0ece10BaHus C 3alUChI0 HA TUTYJIBHOM JIUCTE.

Kpurepun onenkn:
- OLIEHKAa «3auTeHO» BBICTABIAETCA OOydarouleMycs, eciu OOydYaroIIMKCs BBITOIHUI U
3aIUTHII Ja0OpaTOpHYIO paboTy;
- OLIEHKA «HE 3aUTEHO» - €CclM OOydYaloIIMHCs HE BBIMOJIHUI U HE 3allUTHI JIa0OpaATOPHYIO
pabory.

TpedoBaHusi K 0(pOPMIICHUIO OTHYETA

Otuer cocTaBisieTcs Ha auctax Gopmara A4 oauH Ha MOJATPYIITY, & €T0 THUTYJIbHbBIE JTUCTHI —
Ha KaXJoro oOydyaromierocs. 3aroToBKH TpaHUUecKMX MaTepuajoB B JJIEKTPOHHOM BHJE
MPEACTABIISIIOTCS IPENOAABATEIIEM.

7.3. OuneHo4HbIe CpeaCcTBAa JA NMPOMEKYTOYHON ATTECTAUMM IO MTOraM OCBOEHHS
AUCHHUILIMHBI

7.3.1. O6pa3ubl TeCTOBbIX 3aJaHUH

1. Dneprus — 3T0:
O  CIIOCOOHOCTH COBEpIIATH PabOTy
@) TCILI0, BBIACIISICMOC ITPOBOJAaMHU € TOKOM



O  MakCHMaJbHOE HaNpsLKEHHE Ha aKKyMYJISTOpE
O  OTHOUICHHE HANpPsHKEHUS B LENH K TOKY

2. OOuenpuHATON B HayKe €IMHULIEH U3MEPEHUS SHEPTUU SIBIISIETCSA:

o Boabr
o Barr

o Awmmep
o Jlxoynb

3. OOmenpuHATON B OBITY €IMHUIICH H3MEPEHUS DIICKTPOIHEPTHH SIBIISCTCS:
KHJIOBATT-4yac

amrmep-ceKyH/ia

KaHJemna

IOUM

o O O O

4. BoJIBIIYIO YaCTh 3JCKTPOIHEPTUH MOTYyYAOT
O B pe3yJbTaTe XUMUYICCKOU PEAKIIUU
O 3a CYeT ympaBlsieMOro TEPMOSIIEPHOTO CUHTE3a
O M3 MeXaHH4eCKOou OHCPIHHU IIPU IMTOMOLIU IrEHEpaTopa
O W3 TPO30BBIX 00JIAKOB

5. Hauboinee pacipoCTpaHCHHbIM THIIOM HpOMLII_HJ'IeHHOI‘/'I QJICKTPOCTAHIUHU B HACTOAIICC
BpEMA CHUTACTCA

I'9C
TOC

ADC
Berposas

o O O O

6. YcTaHOBHUTE COOTBETCTBHE MEX/Y THIIOM 3JIEKTPOCTAHIIMU U KICTOUHUKOM SHEPTUU
o IDC-Bona
o TOC- yrneBonopoas!
o ADC- aromHast sHeprus

7. YcTaHOBUTE COOTBETCTBHUE
o Bo300HOBIIIEMBIE HCTOYHUKH YHEPTUH — BOJA, OMoMacca
o HeBo3006HOBIsIEMbIe UCTOYHUKU PHEPTUH — HEPTH, a3

8. YcraHOBUTE COOTBETCTBHE

TpagumonHble UCTOYHUKH dHepruu — [DC

TpaauimoHHble UCTOUYHUKH SHEpruu — TOC

ATnbTepHATUBHBIE HCTOUHUKU YHEPTUH — BETPOIIEKTPOCTAHIIUN
AHLTepHaTHBHBIe NCTOYHUKHN BHepFI/II/I — COJIHCYHBIC 6aTapeI/I

0O O O O ©O

XUMHYeCKHEe HCTOYHUKHU OHEPTHUH — IraJIbBAHUYCCKHUE DJICMCHTBI

9. HeoOxonmuMoCThb MOMCKA aIbTEPHATUBHBIX METOJIOB BBIPAOOTKHU IJIEKTPOIHEPTUH
00ycoBIIeHa:

O OrpaHUYCHHOCTBIO 3allaCoOB UCKOIIAaCMOI'0 TOIIJINBA
O CaHKOUAMHU 3allaAHbIX CTpaH



o =u3kuM KIIJ] mapoBbix TypOuH
MaJIo¥ MoITHOCTEI0 TOC

O

10.  PacTtutenbHOE TOIUIMBO JJIsi aBTOMOOWIIEH pa3padaThiBaeTCs M0 MPHUHHE:
HU3KOH 3G (HEKTUBHOCTH HEPTEITPOTYKTOB

OTCYTCTBHSI BPEIHBIX BRIOPOCOB

HEOOXOMMOCTH 3aIIUTHI JIBUTATEIIS

OTpaHUYEHHOCTH 3a1acoB He()TH U ra3a

o O O O

7.3.2. Bonpochl K NPOMeKYTOYHOM aTTecTaluu

Ne Bonpocs k 3k3aMeny

n/n

1 [Tonyyenue, HaKOIJIICHUE U IPEOOPa30BAHUE IHEPTUU.

2 OCHOBHbIE OHATUS AIEKTPOIHEPTETUKU: MOLITHOCTb, TOK, HAPSKEHUE, SJHEPTUs, paboTa.
HX B3anMoOCBs3b.

3 OcHoBHbIE TPOOJIEMBI COBPEMEHHOM 3HEPTeTUKU. DHEPTOKPU3HUCHI.

4 TpaguuuoHHas 1 aIbTEPHATUBHAS SHEPIreTUKA.

5 B0300HOBIIsSIEMBIE HICTOYHUKH SHEPTUH U UX UCTIOIB30BaHUE.

6 Hcnonbs3oBanue sHEPTUH BETPA.

7 ConHeuHble (OTOIEKTPUUECKHUE CTAHIUH.

8 ConHeyHbI€ TEMIOBbIE AIEKTPOCTAHIINU.

9 XpaHEeHHE PHEPTUU B AKKyMYJIATOpaX, KOHIACHCATOPax, BOJOXPAHUIIUINAX U MaXOBHKaX

10 | YcTpoiCTBO KMCIOTHBIX U IIEJIOYHBIX aKKYMYJISTOPOB, UX IPUMEHEHUE

11 | AnpTepHaTUBHBIE HCTOYHUKN DHEPTUU U NIEPCIIEKTUBBI X UCIIOJIB30BAHHUS.

12 | T'eoTepManbHble JIEKTPOCTAHLIUN — HPUHIMI PaOOTHI U COCTOSIHUE PA3BUTHSL.

13 | Ucnonp30BaHne S3HEPTHUH MOPCKHUX BOJIH.

14 | IIpuinBHBIE 2IEKTPOCTAHIIUH.

15 | YcTpoicTBO U CTPYKTYpHAS CXeMa THAPABINYECKOU SJIEKTPOCTAHIUH.

16 | YCcTpoiCTBO M CTPYKTYpHAs CXeMa I'MIPOAKKyMYJIMPYIOIIEH 2IEKTPOCTAHIIUH.

17 | O6ocHOBaHUE HEOOXOIUMOCTH «3€JIEHOM» SHEPTETHKHU.

18 | [Touemy B Poccuu maiio BETpSHBIX JIEKTPOCTAHLIUN?

19 | Berposnepreruka Poccun.

20 | MupoBasi BETpOIHEPreTHKA.

21 | Masble ruApOINEKTPOCTAHIINN — IPUHIUI pabOThI, MEPCHEKTUBBI.

22 | buosHepreTuka — COBPEMEHHOE COCTOSTHUE U NIEPCIIEKTUBBI PA3BUTHSL.

23 | Bompopon, Kak NepCHeKTUBHBINA YHEPTOHOCUTEb.

24 | CiocoOBbl MOTy4eHus BOAOPO/Ia.

25 | UckyccTBEHHOE KUIKOE TOIIIUBO.

26 | IlepcrieKTHBBI TpaHCIIOPTA HA AIBTEPHATUBHBIX NCTOUYHUKAX YHEPIHH.

27 | ConHeYHbIE KOJUIEKTOPHI.

28 | TemoBbIe HACOCHI.

29 | CoBpemMeHHBIE B3TIISIIBI HA SHEProcOepeKeHue.

30 | I'panueHT-TeMnepaTypHas JIEKTPOIHEPTE€THKA.

31 | IIpeobpa3oBaHue TEMIOBOI SHEPTHU B AIIEKTPUUYECKYIO B dJieMeHTax [lenbThe.

32 | Ilpunnmn paGoThl BOAOPOIHOTO TOIJIMBHOTO AJIEMEHTA.

33 | IlepcrieKTUBHBIE METO/IbI HAKOIUIEHUS] SHEPTUU.

34 | [IpuMeHEeHEe MaXOBUKOB B KQU€CTBE HAKONUTEICH SHEPTUH.




Bonpocsl k 3k3amMeny

n/n

35 | Pacuer sHepruu BO3yIIHOTO BUHTA.

36 | Pa3HOBHMAHOCTH BO3AYIIHBIX BUHTOB U X OCOOEHHOCTH.

37 | BepTukanbHble BO3YIIHBIC BUHTHI.

38 | 'opusoHTaNbHBIE BO3AYLIHBIE BUHTHI.

39 | OcoOeHHOCTH KOHCTPYKIIUU T€HEePATOPOB IS BETPOIICKTPOCTAHITHIN.

40 | [TerpoTrepManbHbIC SIEKTPOCTAHIMH.

41 | ITapaGonuueckre KOHLIEHTPATOPHI COIHEYHOM SHEPTHH U X IIPUMEHEHHE.

42 | BakyyMHbI€ COJTHEUHBIE KOJIJIEKTOPBI.

43 | Pa3HOBUJIHOCTH BOJIHOBBIX JIEKTPOCTAHLIUM.

44 | ITouemy B Poccuu Majsio COJIHEUHBIX JEKTPOCTAHIUNA?

45 | [IpumeHeHue anbTepHATUBHBIX KICTOYHUKOB SHEPTUHU Ha TPAHCIIOPTE.

46 | Dddext 3eebeka U ero MPaKTUICCKOE TPUMECHECHHE.

47 | Oddexr IlenbThe U ero npuMeHEHNE B COBPEMEHHBIX YCTPOMCTBAX.

48 | buomaccoBast SHEpreTuKa.

49 | I[IpuHIMITBI TOCTPOCHUS PHEPrOCOEPEraroIero J0Ma.

50 | KomOMHUpOBaHHOE  AJNEKTPOCHAOXKEHHE C  HCIOJIb30BaHHEM  BO300HOBISIEMBIX
HCTOYHUKOB YHEPIHUH.

51 | OcHoBHBIE TPOOIEMBI ATBTEPHATUBHON AJIEKTPOIHEPTETUKU U ITYTH UX PEIICHUSI.

52 | CoBMecTHas paboTa BETPSIHOW U COJTHEYHOM AIICKTPOCTAHIIHA.

53 | 'ubpuaHbie JIeKTPOCTAHIINY (aIbTEPHATUBHBIN UCTOUHUK U DJIEKTPCETH).

54 | DKOHOMHYECKHE aCEKThl ATbTEPHATUBHON SHEPTeTUKH.

55 | ConpsbxkeHue BETPOCOTHEUYHOM 3JIEKTPOCTAHIIUH C AJIEKTPOCETHIO.

56 | Hopmanuzanusi XapakTEepUCTHK 3JIEKTPOCETH Ha 0a3e BETPSHOM WM COJIHEYHOM
ANEKTPOCTAHIINH.

57 | llpuHuuns! noadopa aKKyMyJISTOPHOU TPYIIIBI JIsi BETPOIJIEKTPOreHEpaTopa.

58 | AKKYMYISTOPHBII 3JE€KTPOTPAHCIIOPT.

59 | be3nonacTHble BETPOYCTAaHOBKH.

60 | BerporenepaTopsl Ha BO3AYIIIHOM 3MEE.




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

OK3aMeH
(ompoc
00yyJaroumxcs mno
owmieram)

«OTJIIMYHO»

OOyuarommmiics obmamaer
[IyOOKUMH W TPOYHBIMH
3HAHUAMUAU IporpaMmMHOIO
MaTepuaa; npu OTBETE
IPOIEMOHCTPUPOBAI
HCUepIIbIBAOIIICE,
HOCJICIOBATEIILHOE u
JIOTUYECKH CTpOIHOE
HU3JI0KCHUC, MpaBUJILHO
cOpMyaHpOBaT TMOHATHI U
3aKOHOMEPHOCTH I10 BOIIPOCY.

«XOpOoIIo»

OObyuaromuiics obmamaer
JIOCTATOYHO IOJIHBIM 3HAHHEM
IIPOrPaMMHOT0 MaTepHalia; ero
OTBET IMPE/ICTABIISCT
IPaMOTHOE M3JI0KCHHE
yueOHOro Marepuasa 1o
CYIIECTBY; OTCYTCTBYIOT
CYIIIECTBEHHBIC HETOYHOCTHU B
(bOopMyYITHPOBAHUY TTOHSITHH;
MPABWIBHO TIPUMEHEHBI
TEOPETUUECKHE MOJOKCHHS,
MIOJITBEPIKICHHBIC TPUMEPAMHU.

«YOOBJICTBOPUTECIIBHO»

OOyuaromuiics UMeeT o0IIHe
3HaHUS OCHOBHOT'O MaTepHuasa
0e3 yCBOEHHsI HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKEHUI;
(bopMynHupyeT OCHOBHBIE
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPY/AHSAETCS B
MIPUBEICHUN TIPUMEPOB,
MOITBEP K IAOIIUX
TEOPETUYECCKHE TIOJIOKECHHUSI.

«HCYHOOBJICTBOPUTCIILHO»

OOyuaromuiics He 3HaeT
3HAYHUTEIBHYIO YacTh
IPOrPaMMHOTO MaTepHaa;
JIOTTYCTHIT CYIIICCTBEHHBIE
OIIMOKYU B TIpOIIECCE
U3JI0KEHHST; HE yMeeT
BBIJICJIUTH TJIABHOE M C/IETIaTh
BBIBOJI; IPHBOIUT OIITHOOYHBIE
OIIpE/ICTICHUSI.




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABHUTE/IH 3aruaBue (3aroJI0BOK) I'on u3nanmus oudamnorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NMPAKTHKYM, JIP.) 3EC
1 KOnaes U. B., [layc 1O. B., Bo300HOBIsIEMbIE ICTOUHUKHU YHEPTUU VYueOHuK 2026 OBbC «Jlanb»
I'amara B. B.
2 | 3y6osa H. B., Mutpodanos | Bo3oOHOBIsIeMble HCTOYHUKU SHEPTUU Y4eOHO-MeTOIUYECKOE 2023 OBbC «Jlanb»
C. B., ®unareeBa H. A. rnmocobue
3 Benbkun B. U. BozobHoBnsiIeMas sHepreTuka u Y4eOHuk 2020 OBbC «Jlanb»
SHEprocOepexeHe
4 | bypos B. /1., lopoxos E. TennoBsle ANEKTPUYECKUE CTAHIUU Y4eOHuk 2020 OBbC «KoHcynbTaHT
B., Exuzapos JI. I1. [u np.]. CTYJICHTa)
5 | Homens O. C. BozobHoBnsIeMas sHepreTrka B VYyeOHoe nocobue 2019 OBbC «KoHcynbTaHT
COBPEMEHHOM MHpE CTYJICHTa»
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHnuk, yuedHoe KO‘HH%CTEO i
HAY4YHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEIHN 3aryiaBue (3aroJioBoK) I'ox u3nanus ondauorexe /
n/n MeTOANYECKoe mocoone,
HanmeHoBanue
NMPaKTHUKYM, IP.) 3EC
1 boptauk U. M., bypman A. | OCHOBBI COBPEMEHHOU YHEPTETUKN VYuebHUK 2019 OBbC «KoHcynpTaHT
I1., Byreipun I1. A. [u np.] CTYJICHTa»
2 | JIykyrun b. B. CucreMsbl 3JeKTPOCHAOKEHHS ¢ BETPOBBIMU | YueOHOe mocobue 2015 OBbC «ZNANIUM.
Y COJTHEUHBIMH 3JIEKTPOCTAHIUSIMU COM»
3 [enexos U. 10., Pynocos AJnbTepHATUBHbBIE U HETPATULIUOHHBIE Y4eOHoe mocodue 2020 OBbC «Jlanb»

B. JL

HNCTOYHWKHN SHECPTHUN




8.3. Ilepeuyenb mnpogeccCHOHANBHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
CHCTEM

— Elibrary [Onexrponnsiii pecypc]| : HayuHas syeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — 3. Pyc., aarm.;

— Springer Link [Dnekrponnslii pecypc] : [6a3za mannbix |.— Switzerland: SpringerNature, 1842.
— Pexxum noctyna : link.springer.com. — 3ari. ¢ akpana. — SI3. AHIIL;

— ScienceDirect [DneKTpoHHBIH pecypc]| : KOJJIEKIUS JJIEKTPOHHBIX KHUT W3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. AHTIL;

— Cambridgeuniversitypress [JIeKTpOHHBINA pecypc]| : )KypHaiasl uznareabctsa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum noctyna : 13ambridge.org. — 3arin. ¢ axpana. — 513. AHIIL;

— NEICON [DneKTpoHHBIN pecypc] : 3JeKTpoHHas HH(pOpMAIUs : apXHB HAyYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. Pyc., anrin.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosanue MO PexBu3UTHI zlorosi)pa
n/n (naTa, HOMep, CPOK JAeHCTBUS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEHCTBUS — OECCPOYHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeUCTBHS — OECCPOYHO

2 | Office Standard: noroop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeicTBUS — OECCPOUHO
AcademicEdition

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne IP- 00HEKTOB /1715t POBEEHHS . IlepeyeHb OCHOBHOTO 000Py/10BAHMS
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
VYyeOHast aynuTopus AJis IPOBEICHUS [IpoekTop, sKkpaH; CTON y4EHUUECKUI
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
AyIUTOPUS JJIs IPOBEICHUS 3aHITHI y4eHU4YeCcKuil (MOHOOJIOK) TPEXMECTHBIH,
CEeMMHAPCKOro THUMa. Y4yeOHas ayAuTOpHs JUIsl | CTOJI IPENoaBaTeIbCKUM, CTYI
| | KYPCOBOTO MpOEKTHpOBAHHS (BBITIOJIHEHUS MpenojaBaTesIbCKUi, J0CKa ayIuTOpHasl.,

KypCOBBIX paboT). YueOHast ayIuTOpus 1Jist 9KpaH, IPOEKTOP, KAIIO3H.
MIPOBEJICHUS TPYIIOBBIX U UHIUBUYaTbHBIX
KOHCYJIbTAllMi. YueOHast ayAuTOpus s
MPOBEJCHUS 3aHATUI TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu. (23-211)
VYyeOHast aynuTopus AJis IPOBEICHUS Crouibl ydeHHUYECKHE ABYXMECTHbBIE

2 3aHITHIA JEKIIMOHHOTO TUMA. Y4eOHast (MOHOOJIOK), CTOJNT YYCHUYECKHIA
ayIUTOpHS AJI IPOBEACHUS 3aHATUI TPEXMECTHBI MOHOOJIOK, CTOJI
CEeMHMHAPCKOro THMa. Y4yeOHasi ayIuTOpHs Ul | MPEnoAaBaTeNbCKU, CTYI




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM

padoThl 00yyarommxcsi (HoMep ayAuTOPUM)
KYPCOBOT'O MPOEKTUPOBAHUS (BBITTOJHEHHS MpenoaBaTesIbCKui, J0CKa ayJUTOpHAs
KYPCOBBIX Pa0boT). YueOHast ayIuTOPHs JJIs (menoBast), kadeapa, SKpaH, IPOEKTOP,
MIPOBEICHUS TPYNIOBBIX U UHAUBUIYAIBHBIX | IIPOLIECCOP, KATHO3HU
KOHCYJIbTallMi. YueOHast ayTuTopus AJs
MIPOBEICHUS 3aHATUM TEKYIIEr0 KOHTPOJIS U
MIPOMEXKYTOUHOH aTTecTanuu. (3-609)
Jlaboparopust «IHEeprocoepekeHne u CT0JBI YYEHHUECKHUE YETHIPEXMECTHBIE,
sHeprocOeperaroue TeXHOIOTUI. CTOJI MPEMNo/IaBaTeIbCKUI, CTYI
Y4eOHast ayTuTOpHs AJIsI TPOBEICHUS MPENo/IaBaTeNIbCKUM, JOCKa ayIUTOpHAS
3aHATUNA CEMHUHAPCKOTO THIIA. (MenoBasi), KOMIIBIOTEPHBIE CTOJIBL,
Y4eOHast ayTuTOpus I KypCOBOTO nabopaTOpHBIE CTEH/IBI, DKpaH MPOEKTOpa,
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX MPOEKTOp, BBOAHON aBTOMAT

3 | pabor). 3JIEKTPOIHEPTUH, KOMIIBIOTEP B cOOpe,
VYyeOHast aynuTopus AJis TPOBEICHUS POMBIIUICHHBIN KOMITBIOTED B cOOpeE,
TPYIIOBBIX W WHIUBUIYATBHBIX KATIO3U
KOHCYJIbTALUI
Y4eOHast ayTuTOpHs JIsI TPOBEICHUS
3aHATUN TEKYLIEro KOHTPOIS U
IPOMEXKYTOUHOM arrecTanuu. (3-610)

4 [TomenieHue 17151 CAMOCTOSITENNEHOM PabOTHI CTobl, CTYyJbsI, KOMIIBIOTEPHI
obyygaronuxcs (I'-401)

5 [TomenieHue 17151 CAMOCTOSITENTEHOM paOOTHI Crobl, CTYJbsI, KOMIIBIOTEPHI

obyygaronuxcs (C-916)
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