[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Knoukoe NPHIMETFEPCTBO HAYKH
[lomkHOCTb: W.0. pekTopa de;
[ata nognucanus: 12.04.2024 09:22:23 6
YHUKanbHbI MPOrpaMMHbIA KIKOY: 0Opa30BS
4eTc4ead0328ecBe65¢5d8058549225 SSTARMEEHC

M BBICIIEI'O OBPA3OBAHMS POCCUNCKOM ®EJEPALINA
[epalTbHOE TOCYAAPCTBEHHOE OI0/KETHOE

ATCIIBHOC YUPECKACHNUEC BbICIHICTO O6pa30BaHI/I$I

KN UHAYCTPUAJIBHBIV YHUBEPCUTET»

YTBEP/XKJIAIO
3aMe‘CTI/ITeJIb nupekropa rno YMP

- V.C.Ilyrumnosa
«23» nrous 2022 r.

PABOYAS ITPOI'PAMMA

qucuuiuineel: OO1as sHepreTuka

HanpasyieHue noarotoku: 13.03.02 DnexkTposHepreTruka U AJIEeKTPOTEXHUKA
HaIpaBJIEHHOCTh. DJIEKTPOCHAOXKEeHHE

dbopMma oOyueHus: OUHas1, 3a09Has

OevictBuTeneH: ¢ 14.06.2022 go 07.09.2

AJOKYMEHT MoArmMcAH
QNEKTPOHHOW MOAMUCHIO

CepTtudukat: 6FA44C50384686A8E7BD5E27735179BC
Bnapeneu: Edpemosa BepoHuka BacunbesHa

023




Pabouas mporpamma pazpabotana mo HampapieHUI0 moaroroBku 13.03.02 DnekTposHepreTuka
U 3JIEKTPOTEXHUKA, HATIPABICHHOCTh JJIEKTPOCHAOKEHNE

Pabouyas mporpamma paccMoTpeHa
Ha 3aceIaHuU KadeIpbl AIEKTPOIHEPTETUKH

3aBenyronmii kKageapoit .:;i--""“éf"-a"f-z;% z__ T.A. Xmapa

Pabouyto nporpammy pazpabdorai:

JIoneHT Kadeapsl 2IeKTPOIHEPTeTHKH,
- —
KaHJl. TEXH. HAYK s« ____~ E.H. JleoHoB




1. Ileau 1 3272491 OCBOECHUS JUCIHHILIHHBI

Lenp AMCUOMIUIMHBL - HM3YYEHHE TEOPETHUECKUX OCHOB TNPEoOpa3OBaHMs TEIUIOBOU
SHEPrMH B TEIUIODHEPreTMUECKUX YCTAHOBKAX PA3JIMYHBIX OTpaciell MNpPOMBIIIJIEHHOCTH MU
NIEKTPOCTAHLIUN pa3IMYHOrO THIA, a TaKXe IOJIYyYEeHHE OCHOB IIPOEKTUPOBAaHUSA U
9KCIUTyaTalluy JaHHbIX YCTaHOBOK.

2. Mecto mucuuniuibl B cTpykrype OITIOII BO

Jucuunmmaa «OOImasi SHepreTukay OTHOCHTCS K 4acTH, (GOPMHUPYEMOH ydacTHHKaMH
00pa3oBaTeNbHBIX OTHOIICHUH O10Ka 1 yyeOHOrO 1U1aHa.

Heo0xomMbIMU YCITOBHSMHE JJIsl OCBOCHHS TUCLUUILIIMHBI SIBJISTFOTCSL:

3HAHHE
- OCHOBHBIC 3aKOHbI (HM3UKH U DIICKTPOTCXHUKH, CBSA3aHHBIE CO CHEHU(PHUKOIl pPadoThI
NIEKTPUUECKUX CUCTEM H CETeH
- OCHOBHBIC 3aKOHbI (DU3UKH, HICKTPOTEXHUKH U DIICKTPOMEXAaHHUKH, CBSI3aHHbIC CO Crel(UuKon
pa6OTI)I SJICKTPHUICCKUX ceTeit nu CHUCTEM, OCHOBHBIC IIPUYKNHBL, MMPUBOJAIINC K
JNIEKTPOMATHUTHBIM ~ MEPEXOJHBIM MpoLEeccaM B DICKTPHYECKUX CHCTEMax, CYIIECTBO
(1)I/I3I/III€CKI/IX ﬂBJ’IeHHfI, MMPOUCXOAAIIHNX B QJICKTPHUYCCKUX CUCTEMAxX n cucremMax
ANIEKTPOCHAOKEHHS TMPOMBIIUICHHBIX MPEANPUITHI MPU PAa3IMYHOTO pPoJa BO3MYIICHHSX
HOPMAJIbHOI'0 YCTAHOBUBILICTOCA PCIKMMaA
- METO/IbI PacueTa peKMMOB paOOTBI CUCTEM AIIEKTPOCHAOKEHHS

YMEHUSA
- pacCcUYMTATh XapaKTEPUCTHUKH PAO0OUYHX, PEMOHTHBIX H MOCICaBAPHIHBIX PEKUMOB
- paCcCUUThIBAaTh TOKU CUMMECTPUYHBIX U HCCUMMETPHUYIHBIX KOPOTKHUX 3aMBIKaHUH Pa3sInYHbIMHA
METOJaMH, B 3aBUCHUMOCTH OT TpeOyeMOW TOYHOCTH KOHEYHBIX pe3yJIbTaTOB, BBOAUTH
Heo0X0ouMble 1 0OOCHOBAaHHBIE JIONYIIEHUS U OTPaHUYEHUS
- IPOU3BOUTH MaTEMATUYECKOES MOJICTIMPOBAHIE MPOLIECCOB U OOBEKTOB Ha 0a3e MpOrpaMMHbBIX
CpEACTB aBTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHUA U I/ICCJ'IC}IOB&HI/Iﬁ

BJIaJICHUE
- METOJaMH HWH)KCHEPHOTO pacdeTa JJIEKTPHUECKHX CeTei, 0OecreunBalomuMH TpedyeMyro
HaJIS)KHOCTH AJIEKTPOCHAOKEHUS MOTPEOUTENEH U TTOKa3aTeIH KaueCTBa AIEKTPOIHEPTUU
- HaBBIKAMH pacucTa pPCKHUMOB OJICKTPUUCCKUX CXEM 3aMCIICHUSA CHCTCMbBI TpPAaHCIIOPTa
DNIEKTPUYECKONH DJHEPrMM METOJaM{ aHalW3a TONYYEHHBIX pe3ylIbTaTOB, IOHHMMaHHEM
HEOOXOJMMOCTH OTBETCTBEHHOT'O COOJIIOZICHUS TPAaBHUJ TPOBEACHUS OPUEHTHPOBOYHBIX U
TOYHBIX Pacy&éToB
- HaBbIKaMM pacd€Ta W MPOCKTUPOBAHUA TCXHUUYCCKHUX OOBLEKTOB B COOTBETCTBHHU C
TEXHHYECKMM  33/IaHHEM C HUCIIOJIb30BaHWEM CTaHIAPTHBIX CPEICTB  aBTOMATHU3AIMU
MMPOCKTUPOBAHUA

3. Pe3yabTaThbl 00yYeHHUs] 10 TUCHMILJIHHE

[Tpouecc u3yueHus: AUCUUIIMHBI HANpaBiieH Ha (pOpMHUpPOBaHHE CIAEAYIOIINX KOMIETEHIIHIHA:

Tabmumna 3.1
Kox u nanmenoBanue
Ko n HanmMeHoBaHue

HUHJUKATOPOB JIOCTHXKEHUS Pe3ynbTatel 00y4eHus 10 TUCIIUILTHHE

KOMIIETEHIINHT o

KOMIICTCHIIHI
TIKC-1 3HaTh (31) OCHOBHBIE 3aKOHEI (PU3UKU K

TTKC-1.2. 31 ¢

CnocoGeH y4acTBOBaTh B 3JIEKTPOTEXHUKH, CBA3aHHBIE CO CTICITU(PUKON

O060CHOBBIBAaET BEIOOD N
MPOCKTHPOBAHUHU pabOThI AIMEKTPUUCCKUX CHCTEM U CETEH

LIENECO00Pa3HOTO PEIeHUs
00BEKTOB P p ymeTh (V1) paccuutarh XapakTepUCTHKH PaboUmX,

npodecCrnOHaTbHOM PEMOHTHBIX U N0CJI€aBAPUNHBIX PEXKUMOB




JACATCIBbHOCTHU

BiazeTh (Bl) MeTomaMu HHKEHEPHOTO pacyeTa
JNIEKTPUYECKUX CeTel, 00eCcIIeunBaIOIUMU
TpeOyeMyIo HaIeXKHOCTh JIEKTPOCHA0KESHUS
HOTpeOHTENIeH U IMOKa3aTeNIl KauecTBa
JJIEKTPOIHEPIHU

ITIKC-1.4.
JleMoHCTpHUpYyeT NIOHUMAaHNE
B3aUMOCBSI3H 333
MIPOCKTUPOBAHUS U
9KCIITyaTallx

3HaTh (32) OCHOBHBIE 3aKOHBI (PU3UKH,
JNEKTPOTEXHUKH U HJICKTPOMEXaHUKH, CBA3aHHbIC
co cnenn(ukoii pabOTHI AMEKTPHUECKIX CETEH H
CHCTEM, OCHOBHBIE TIPHYHHBI, TIPUBOJISIIUE K
3JIEKTPOMAarHUTHBIM MEPEXOHBIM IpoLieccaM B
IIEKTPUUYECKHUX CHCTEMaX, CYIECTBO (PH3MUECKUX
SIBJICHUH, TIPOUCXOSIINX B DIIEKTPHIECKUX
CHCTEMaX M CUCTEMaXx JIEKTPOCHAOKEHUS
MIPOMBIIIICHHBIX MPEANPUSTHN NIPH PA3ITUIHOTO
poza BO3MYIICHHAX HOPMAILHOTO
YCTaHOBHMBLIETOCS PEXHUMa

ymeth (Y2) paccuuThIBaTh TOKM CHMMETPHYHBIX U
HECHMMETPUYHBIX KOPOTKUX 3aMbIKaHUH
Pa3INYHBIMHA METOJaMH, B 3aBHCUMOCTH OT
TpeOyeMoi TOUHOCTH KOHEUHBIX Pe3yIbTaToB,
BBOJUTH HEOOXOIMMBIE 1 000CHOBAaHHBIC
JIOTTYIICHHUS U OTpaHUYCHUS

Braneth (B2) HaBbikamu pacyera peXHMOB
IIEKTPUUECKHUX CXEM 3aMEILCHHUS] CUCTEMbI
TPaHCIOPTa 3JIEKTPUIECKON IHEPTUU METOIAMH
aHaJIM3a MOJyYCHHBIX Pe3yIbTaTOB, IOHUMaHHEM
HE0OXOJUMOCTH OTBETCTBEHHOT'O COOIIOICHUS
TIPaBHUJI IPOBEJICHHUS OPUECHTUPOBOYHBIX M TOYHBIX
pac4yéToB

IKC-2
CrniocoOeH y4acTBOBaTh B
JKCIUTyaTaIlul 0OBEKTOB

npodeccnoHambHOM
JIESITeIbHOCTH

ITKC-2.2.
JIeMOHCTpHUPYET 3HAHHS
OpraHM3aIMi TEXHUYECKOTO
00CITyKMBaHHS U PEMOHTA
AIEKTPOOOOPYIOBAHUS
00BeKTOB TIPOoeCCUOHATHHON
JIESITeIbHOCTH

3HaTh (33) METOIBI pacdyeTa peKUMOB PaOOTHI
CHCTEM DJICKTPOCHA0KECHUS

yMeTh (Y3) Npor3BOIUTE MAaTEMaTHIECKOE
MOJIETTMPOBaHNE NIPOIIECCOB M 0OBEKTOB Ha Oaze
MIPOTPaMMHBIX CPEACTB aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHMS M HCCIIEJOBAHUH

Biaznets (B3) HaBbikamu pacuera u
NPOCKTHPOBAHUS TEXHUICCKUX OOBEKTOB B
COOTBETCTBHUH C TEXHHUYCCKHM 33[aHUEM C

HCIIOJIb30BAHUEM CTaHIAPTHBIX CPE/ICTB
ABTOMATH3AIIMU POCKTUPOBAHHUSI

4. O0beM AUCHUILINHDI

OO0t 00bEM TUCHUILINHEI COCTABIAET 3 3aueTHBIX eaquHuIb], 108 yacos.

Tabnuma 4.1.
AyIUTOPHBIE 3aHATHS/KOHTaKTHAS
Popma Kype/ paborta, yac. CamocrosTensn | KoHTposb Popma
o0y4yeHu | cemect TIPOMEXYTOUHO
Jlexuu | Ipaktuuecku | JlaGopaTopHsl | as pabota, yac. , 4ac. .
s p i arTecTanuu
" € 3aHATHS € 3aHATHS
ouHas 3/5 18 18 0 45 27 9K3aMeH
3a09Hast 3/5 6 6 0 87 9 9K3aMeH




5. CTpyKTypa M coaep:KaHue JUCHUNIHHBI

5.1. CtpykTypa AUCIUIUIMHBI

ouHas ¢popma o0ydenusi (OPO)

Tab6muma 5.1.1

CTpyKTypa JUCIUILUINHBI AyauTopHbie
Ne 3aHATHA, Jac. CPC, | Bcero, Koz MJTK OLEeHOYHBI
b Homep HammenoBanwue pazgena JI. Ip. JIa0. aac. aac. ¢ cpenctsa
paszena
Teoperndeckne OCHOBBI ITIKC-1.2 Tecr
1 1 npeoOpa3oBaHs TEIUIOTHL B 4 4 10 18 I[IKC-1.4 Tecr
SHEPreTHIeCKUX YCTaHOBKaX [IKC-2.2 Tect
Tecr,
TIKC-1.2 TumoBoit
pacuer
TemnoBsie 3NEKTPUUYCCKHUEC Tecr, .
2 2 2 2 5 9 TIKC-1.4 Tunosoii
CTaHIUH
pacuer
Tecr,
TIKC-2.2 Tunosoii
pacuer
0 6 TIKC-1.2 Tecr
3 3 ec;g:)HOB PaboThL  ANCPHRIX 2 2 5 9 IIKC-1.4 Tect
p p TIKC-2.2 Tecr
ATOMHBIE INIEKTPHUECKHE ITKC-1.2 Tecr
4 4 J— 2 2 5 9 IIKC-1.4 Tect
TIKC-2.2 Tecr
OCHOBBI npeoOpa3oBaHUL [IKC-1.2 Tect
515 OHEPTHH B2 2 5 9 TIKC-1.4 Tect
THPO3HEPTETHYCCKUX
yCTaHOBKax HKC-22 Tect
DHEPreTUYECKHEe  YCTAHOBKH Tecr,
. [IKC-1.2 TumnoBoii
THPO3JICKTPOCTAHIIUN pacuer
Tecr,
6 6 2 2 5 9 TIKC-1.4 TumoBoit
pacuer
Tecr,
TIKC-2.2 Tunosoii
pacuer
TIKC-1.2 Tecr
717 HetpanuimonHas sHepreTuka. 2 2 5 9 I[IKC-1.4 Tect
TIKC-2.2 Tecr
MKC-1.2 Tunooit
pacuer
OCHOBBI SHEPTOTEXHOJOTUU U ToBoR
8 8 BTOpPUYHBIE DHEPTETHUECKUE 2 2 5 9 IIKC-1.4 pacuer
pecypent KC-2.2 TunoBoit
pacuer
MKC-1.2 Bormpocs! k
JK3aMEHY
9 | Dxsamen . . 27 | 27 | mkc-1.4 | Bompockx
JK3aMEHY
[KC-2.2 Bonpocsl k
JK3aMEHY
Hrtoro: 18 18 72 108




3ao04yHas popma o0ydenusn (3PO)

Tabmauua 5.1.2

CrpykTypa TUCIHTUTAHBY/MOTY IS

AynuTopHsble

Ne 3aHATHA, Jac. CPC, | Bcero, OLeHOYHBI
n/m Homep qac qac Kon MJIK € CpelcTBa
Haunmenosanue pasnena JL. ITp. | JIaG. ’ ’
paznena
Teoperndeckne OCHOBBI ITIKC-1.2 Tecr
1 1 npeoOpa3oBaHs TEIUIOTHL B 1 1 0 11 13 I[IKC-1.4 Tecr
SHEPreTUIECKUX YCTaHOBKAX [IKC-2.2 Tect
Tecr,
[IKC-1.2 KonTtpons
Hasl paboTa
TemnoBsle INEKTPUYECKHE Tecr,
2 |2 P 1 1 0 11 13 [IKC-1.4 KonTtpons
Has paboTa
Tecr,
[IKC-2.2 KonTtpons
Hasi paboTa
TIKC-1.2 Tect
3|3 OcroBst  paGoThL  snepHbIX 0,5 0,5 0 11 12 IIKC-1.4 Tecr
PeaKTopos TIKC-2.2 Tect
ATOMHBIC JIEKTPUYCCKHUEC IKC-1.2 Tecr
4 | 4 J— 1 1 0 11 13 IIKC-1.4 Tecr
TIKC-2.2 Tect
OCHOBBI npeoOpa3oBaHus IKC-1.2 Tect
5|5 OHEPTHH "l o5 |05 | 0 11 12 | TKC-14 Tect
THPOIHEPTETHIECKUX
yCTaHOBKax TIKC-2.2 Tect
DHEPreTUYECKHE  YCTAHOBKH Tecr,
. I[IKC-1.2 KonTtpons
THPOJIEKTPOCTAHLIUH Hast pabota
Tecr,
6 | 6 1 1 0 11 13 [IKC-1.4 KonTtpons
Has paboTa
Tecr,
[IKC-2.2 KonTtpons
Hast paboTa
TIKC-1.2 Tect
717 Herpaguuuonnas suepretuka. | 0,5 0,5 0 11 12 I[IKC-1.4 Tect
TIKC-2.2 Tect
MKC-1.2 KonTtpons
Hasi paboTa
OCHOBBI 3HEPTOTEXHOJIOTHH U KoHTpoh
8 | 8 BTOpHYHBIE dSHeprerudeckue | 0,5 0,5 0 10 11 IIKC-1.4 Hast paboTa
pecypest KC-2.2 KonTtpons
Hast paboTa
MKC-1.2 Bompocs! k
JK3aMEeHy
9 | Dk3ameH - - - 9 9 [IKC-1.4 Borpocat k
9K3aMEHy
[KC-2.2 Bonpocsr k
9K3aMEHy
Hroro: 6 6 0 96 108

04HO-3204Hast popma odyueHus (O3PO) - He npeaycMOTpeHA




5.2. ConeprkaHue AUCUUTUIUHBI.

5.2.1. Coneprxkanue pa3ieiaoB AUCIUTUIMHBI (TUIAKTUYECKUE €TUHULIBI).

Pazmen 1. «Teopemuueckue ocHo6bi npeobpazoéanusi Meniomvl 6 IHePemudecKux
yemanogkax». Ponb Tormeo - sHeprerrueckoro komiuiekca (TOK) B pazButun sxoHomuku Poccum.
Knaccudukanust  sHepreTndeckux  pecypcoB. OCHOBHbIE — HAmNpaBlICHUS  PAIMOHAILHOTO
SHeproucrnonb3oBanus. [loHsaTHs TepMoIuMHAMUUYecKas cucTeMa W pabodee Telo, OCHOBHBIC
napameTpbl pabouero Tena. TepMoaMHAMHYECKHE AUATPAMMBI N300paKCHHUE TEPMOTUHAMUICCKUX
npouieccoB B HuX. [lepBblii W BTOpOW 3aKOH TEPMOAMHAMUKU. Pasnuuus Mexay CcormioMm
(xoH(]pY30pOoM) U TP dy30pom. [Tpumepsl UX MpUMEHEHUs B TEXHUKE. [[UKIIBI, OCyIIeCTBIIsIEMbIE B
MOPIIHEBBIX JBHraTessix BHyTpeHHero cropanus (JIBC) m razorypOunHbIx yctanoBkax (I'TY).
[lepexon TEMmIOTHI CropaHdss HATYPAILHOIO TOIUIMBA B MEXAaHHYECKYI0 PadoTy B
TEIJIOTeXHIUUEeCKUX ycTaHoBkax. L{ukn Penkuna napotypOunHoi yctaHoBKkH B Ts-auarpamme: myTu
noBbiieanst ero tepmudeckoro KITJ[. Bumsl TerurooOMeHa: mpuMmepbl MPUMEHEHHS B TEXHHKE.
OcHoBHbBIE ypaBHEHHUsI pacueTa TersiooOMeHa. PerenepaTwBHbIE MOJOrpeBaTed M CETEBBIE, UX
OTJTHYHSL.

Pasnen 2. «Tennosvie snexmpuueckue cmanyuuy. Kitaccuukays TEIUIOBBIX EKTPUUECKUX
cTaHuuil. YcnoBus BeIOOpa THUMa 3j1eKTpocTaHmuy. [IpuHiunuansaeie cxembl. TemioBble NOTEPH U
anextpuueckuit KIIJI teroBsix anexkrpocranuuii. Ilokasarenu temnoBoit skoHomuyHoctu TOLL.
VYcioBus NPUMEHEHHs CXEM pa3/ielIbHOr0O M KOMOWHHMPOBAaHHOIO SHEProcHabxeHus. BiusHue
HAyaJIbHbIX M KOHEYHBIX IIapaMeTpOB Ilapa HA SKOHOMMYHOCTb TEIUIOBBIX JJIEKTPOCTAHLUIL.
ITpumeHnenne IpoMeXyTO4YHOro neperpesa napa. Ilpumenenne pereHepaTuBHOIO MOJOTPEBA BOABIL.
[Tokazarenu TEIIOBOM KOHOMMYHOCTH TEIUIOBBIX 3JIE€KTPOCTAHIMNA. OCHOBHOE SHEPreTUYECKOE
tpedoBanue TOC. Kpurepun npaBUiIbHOTO BbIOOpa COCTaBa, THINA M MOLIHOCTH 3HEPreTUYECKOro
obopynoBanuss TOC. Tumbl HacocoB mnpumensembix Ha TOLl. Ilpuniumnel paOoTel, cXeMbl
BKJIIOYECHUSI YU KOHCTPYKLUM TEIJIOOOMEHHBIX alllaparoB, J1€a’spaTopoB W OXJIAJUTENIed mapa Ha
TOC. BiusiHne BEIOPOCOB TEIIOBBIX AJIEKTPOCTAHIINIA Ha SKOJIOTHIO.

Paznen 3. «Ocroswi pabomwi s0epHbix peakmopogy. OCHOBBI (PU3UYECKOTO pacueTa sIepHOro
peaktopa. [loHaTHe ryOUMHBI BBITOpaHUS sAEpHOrO ToriMBa. OCHOBBI TEIUIOBOTO pacueTa
MaporeHepaTopa ¢ BOJIO - BOJSIHBIM SHEPTETUIECKUM PEaKTOPOM.

Paznen 4. «dmommnvie snexkmpuueckue cmanyuuy. IlpenMyIiecTBa aTOMHBIX IEKTPOCTAHIMN
nepen TerioBbIMU. [IpuHIMnuansHele Teriossle cxembl ADC. Tunsl peaktopoB s ASC, a Takke
OCHOBHBIE OTJIMYHUS ATUX PEKTOpOB. IIpemmyIiecTBO peakTopoB Ha OBICTPBIX HEWTpOHAX Mepen
peakTopamMHM Ha TeIUIoBbIX HelrTpoHax. Ilonstue temnoBoit Mommoctn ADC. OcobeHHOCTH
napotypounHoro mukia ADC. Cenaparus u ieperpes napa B CIII1. OcHOBHBIE TOJI0KEHHS pacueTa
naporeneparopa ADC.

Pasnen 5. «Ocnogvr npeobpasosanus sHepeuu 6 2UOPOIHEPLEMUYECKUX YCIAHOBKAX .
OcHOBHbBIE XapaKTEpUCTUKU MOTOKa BOAbl. llomyueHue ypaBHeHuss bepHyM M3 OCHOBHOTO
YpaBHEHUs TUAPOCTATUKH. ['MIpOAMHAMUYECKUN HAIOP, TMAPABINYECKOE COIIPOTUBIIEHUE, ITOTEPS
Haropa BoJbl. Pacder MOIIHOCTH 3JIEKTPOCTaHLIUH.

Paznen 6. «DOuepeemuueckue ycmanosku — eudpoanekmpocmanyuily.  Kinaccuduxarmmm
ruapoTyp6uH. B uem ormimume ruapotypoun s ['9C u TADC. Ilpunimn qeicTBus 1 0COOEHHOCTH
KOHCTPYKIIMM AaKTUBHBIX M PEAaKTHBHBIX THIpOTypOuH. KackaagHoe HCIonb30BaHHE BOJHBIX
pecypcoB. PerymupoBanue peuHoro croka. IlepcriekTvBbl MCIOIB30BaHMS BOJHBIX PECYPCOB JUIS
ctpoutenbeTBa Maibix ['DC, nmpummBHBIX AmekTpocTaninii (IT9C) u BOMHOBBIX YHEPTOYCTAHOBOK.
Permenne sxonoruueckux npoodaeM Mpy KOMITJIEKCHOM HCTIONb30BaHUHU BOJTHBIX PECYPCOB.

Pasnen 7. «Hempaouyuonnas snepeemuxa». VICIONb30BaHUE COMHEYHBIX SHEPreTUYECKUX
YCTAaHOBOK JUIsl CUCTeM 3HeprocHalOxeHus. ['eorepmanbhble pecypesl Poccuu. IlpuHnmmnuanbsHblie
cxembl ['eoTOC. [Tpunuuns! npeodpazoBaHus BETPOBOW SHEPTHHU B MIEKTpHUecKyro. KoHcTpykiuu
BETPOBBIX TYpPOMH U OCHOBHBIE Y3JIbI BETPOSHEPIeTUUECKHX YCTaHOBOK. [lepcrieKTHBBI pa3BUTHS
HETpaJULMOHHON SHepreTuky B Poccun.



Pazgen 8. «Ocnoswl

Knaccudukanus BropuuHbix 3HepropecypcoB (BOP). Ilpumepst
SHEPTEeTHYCCKUX

YTUIM3aqUOHHBIX
YCTaHOBKax.

OHEP2OMEXHO/IocUU U  6MOPUHHbIEe IHEpeemudecKue pecypcoly.

YCTaHOBKaX.

ucrnosib3oBanuss BOP B
DHeprocOepekKeHUEe B HHEPreTUUECKUX

5.2.2. Coneprkanue QUCIUILIMHBI 110 BUAM YI€OHBIX 3aHATHH.

JleKnmuoHHbIE 3aHATHSA

Tabmma 5.2.1

o Howmep pa3zzena O0Obem, yac.
Tema nexuun
n/m JVCIUTUTHHBI Od0 | 300 | O3D0
1 1 4 1 Teopernueckne OCHOBBI IpeoOpa3oBaHMsI TEIUIOTHI B
SHEPTeTHIECKHIX YCTAHOBKAX
2 2 2 1 TerioBble 31EKTPUIECKUE CTAHLIUU
3 3 2 0,5 OCHOBBI pa0OTHI SJEPHBIX PEAKTOPOB
4 4 2 1 ATOMHBIE 3JIEKTPUYECKHE CTAaHIUU
5 5 2 05 OCHOBEHI peoOpa3oBaHus SHEPruu B
THJPOIHEPreTHYECKUX YCTaHOBKAX
6 6 2 1 DHepreTH4ecKue yCTaHOBKH I'MAPOIEKTPOCTAHIMN
I 7 2 0,5 Herpanuinmonnas sHepreTHKa
8 8 2 05 OCHOBHI 9HEPrOTEXHOJIOTHUH u BTOPHYHbBIC
9HEPreTUIECcKUe PEeCypehl
HUTtoro: 18 6
HpaKanecm/le 3aHATUA
Tabnmma 5.2.2
Ne Howmep pasena Obbew, qac. Tema mpakTH4eCKOro 3aHATHUS
/1 qucuumueel | O®0 | 300 | 0300
1 1 4 1 ) OmnpeneneHre MPOU3BOANTEIBHOCTH KOTEILHONH YCTAaHOBKH U
4acOBOr'0 Pacxo/ia TOILIMBa
2 2 2 05 ) OmnpeneneHne COCTOSIHUS Mapa 1ocjie paciiupeHus B TypOuHe
! nipu 3agarHoM KI1J]
3 3 2 05 ) OmnpenencHue YacoBOIO pacxoja TOIUIMBA IIPH 3aJaHHOM
! KIIJI u 3a1aHHOM TemIoTe CropaHust TOIIMBa
4 4 2 1 - Omnpenencare K03()(HUIHCHTa HCITOTH30BAHUS TETIOTHI
5 5 2 1 ) OmnpeznencHue TEMIEPATYPhl B TUIOCKOCTH COMPUKOCHOBEHHUS
CIIOCB
6 6 2 1 ) OnpeneneHHeu IDIOTHOCTH TEIIOBOTO MOTOKA M TEMITEPATyPHI
MTOBEPXHOCTEH CTEHOK
7 7 2 0,5 - OmnpenencHue cpeaHero ko3 GUIMEeHTa TeIUI00TAAYH
8 8 2 0,5 - OmnpeneneHre KOIUYECTBA CYXOT0 HACKHIIEHHOTO Tapa
HUroro: 18 6 -

JlabopaTopHble padoThI - HE IPETYCMOTPEHBI YU€OHBIM IIIIAHOM

CamocrosiTeibHast padoTa cTyaeHTa

Tabmnma 5.2.4

Ne Howmep O0BewMm, yac.
i paszena Tema Bunx CPC
JIACIAIUIAHBI OP0O | 390 | O30
Teopetuueckue OCHOBBI
BBIIOJIHEHHE THIIOBOTO
1 1 15 11 - npeoOpa3oBaHUsl  TEIUIOTHI B acucTa
JSHEPreTUYECKUX YCTaHOBKAX p
2 2 10 11 TemoBele AEKTPHYCCKHE BBITTOJTHEHUE TUIIOBOTO
CTaHIIUU. pacueTa




3 3 10 1 OcHOBBI ~ PabOTBl  SACPHBIX | BBINOJHEHUE THIIOBOTO
peakTopoB pacuera
4 4 10 1 ATOMHBIE JJIEKTPUYECKHE |  BBIIOJIHEHUE THIIOBOTO
CTaHIUH. pacuera
OCHOBHI mpeoOpa3oBaHUsA
5 5 10 1 SHEPTUH B | BBIIOJHCHUE THIIOBOTO
THAPOIHEPTeTUYESCKUX pacuera
YCTaHOBKax
6 6 10 1 OHepreTHyecKue YCTaHOBKU |  BBIIIOJIHEHUE THIIOBOTO
THAPOAIICKTPOCTAHIHH. pacuera
BBINIOJIHEHHE THUITOBOTO
7 7 10 11 - HetpaauimonHas sHepreTuka.
pacuera
OCHOBBI  DHEPrOTEXHOJIOTUH H
BBITIOJTHEHHE THITOBOTO
8 8 10 10 - BTOPUYHBIE 9HEPreTU4ecKue
pacuera
PECypCBlL.
9 1-8 27 9 - OK3aMeH [ToaroroBka K 9K3aMeHy
HUroro: 72 98 -

5.2.3. IlpenogaBaHue JUCUMIUIMHBI BEIETCS C NPUMEHEHHWEM CIEAYIOIIUX BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTUIL:
Jlexuus-Bu3yanu3anus; npooieMHas 3a1a4a.

6. TemaTHKa KypcOBBIX padOT/IPOEKTOB
KypcoBbie paboTh/IpoeKThl Y4€OHBIM IJIAHOM HE MTPETyCMOTPEHBI.
7. KoHTpoJbHBIE pa00ThI

KonrtponsHas pabota ams 3a04HON GOpMBI 00y4eHus - 5 cemectp.

7.1. Meroaudeckue yka3aHusl Il BBITIOJTHEHUS! KOHTPOJIBHBIX padoT.

3amaHye Ha pacyeTHYI0 paboTy BBIJAET MPeNojaBaTellb B Hayaje CeMEecTpa COIJIacHO
rpaduxy yuyeOHON paboThl. MHAMBHyanbHblE UCXOIHBIE TAaHHBIE MPUBEICHBI B TaOJIMIIAX.
Homep BapmaHTa COOTBETCTBYeT MocienHell nudpe HoOMepa 3a4eTHOM KHMKKU CTY/AEHTa,
BBINOJIHSIOLIETO PaldoTy.

MeTtoiuKa BBINOTHEHHS] U BapUAHTHI 3aJjaHUsl IPUBEICHBI B METOJUYECKUX YKa3aHUAX
K KOHTPOJIBLHOM paboTe.

7.2. TemaTrka KOHTPOJIBHBIX pa0OT.

Tema KOHTpOIBHOM paboThl: PacyeT mapamMeTpoB 37IEKTPOCTAHIUH (IO BApUAHTAM).

8. OueHka pe3yJIbTATOB OCBOCHHS TMCIHUIJIUHDI

8.1. Kpurepun OLIEHMBAHUS CTEIEHU TMOJHOTHI M KAdeCTBA OCBOCHHS KOMIIETEHUIHUN B
COOTBETCTBHUH C TUIAHUPYEMBIMH pe3yJbTaTaMu 00ydeHus ipuBeaeHs! B [Iprnoxenun 1.

8.2. PeniTmHTOBasg cCHCTEMa OIIEHMBAHUS CTEIEHH TOJHOTHI M KadecTBAa OCBOEHMS
KOMIIETeHIINH 00y4Jaromuxcst oyHor opmbl 00yueHus npeacTaBieHa B Tadbmune 8.1.




Tabmumna 8.1

No /it \ Buapl MmeponpusiTuii B paMKax TEKYIIEro KOHTPOJIS \

KonuuectBo 0asmioB

| Texymas arrectanus

1 BrimotHeHME ¥ 3anuTa MpakTHIecKoil padoTsl Nel 10
2 BrlmtotHeHME | 3aIUTa MPaKTHIECKOW paboThl Ne2 10
3 Tect Nel «TennoBble JIEKTPOCTAHLIUN» 10
HNTOT'O 3a nepBy1o TEKYyIIyO aTTECTAIUIO 30
2 TeKyIas arTecTaluus
4 BrlimmotHeHME ¥ 3a1UTa MPaKTHIECKON paboThl Ne3 10
S) BrinonHenue u 3anmra npakTHaeckoi pabotel Ned 10
6 Tect Ne2 «ATOMHBIE AIEKTPOCTaAHIIH 10
HNTOT'O 3a BTOpYO TEKYIIYIO aTTECTAINIO 30
3 Tekyias aTTecTanus
7 BrlimmotHeHME ¥ 3aUTa MPAKTHIECKON paboThl NoS 5
8 BrinonHenue u 3anmra npakTHIeckoi padboTer Neb 5
9 BrlmmotHeHME ¥ 3a1UTa MPAKTHIECKON paboThl Ne7 5
10 BrlmmotHeHHE | 3aUTa MPAKTHIECKON paboThl Ne8 5
11 Tect No3 «B0300HOBIsIEMbIE HCTOYHUKH SHEPTHIDY 20
NTOT'O 3a TpeTpIo TEKYIYIO aTTECTALUIO 40
BCET'O | 100

8.3. PelituHroBag cuUcCTEMA OIEHUBAHUA CTEIEHU TIOJHOTEI

n KadyeCTBa OCBOCHUA

KOMIETEHIINH 00yJaroImuxcs 3a04Hoi Gpopmbl 00yueHus mpeacTaBieHa B Tadbnuie 8.2.

Tabnuua 8.2
Nen/m | Buabl MeponpusTuil B paMKax TEKYIIEro KOHTPOJIs KonngectBo 6ajiioB
1 BolnosiHeHue U 3amura KOHTPOJIbHON paboThI 40
2 OK3aMeH 60
BCETO | 100

9. YuebOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHre TN CIUIIIHHbI

9.1. Ilepeuenp peKOMEHyeMOH JINTEPATYPHI peAcTaBiieH B [Ipunoxkenun 2.

9.2. CoBpemeHHble npodeccnoHanbHble 0a3bl JTaHHBIX U MH(POPMAIMOHHBIE CIPAaBOYHbBIE
CHCTEMBI.

- DIeKTPOHHBIN Katanor/ DnekTpoHHas oubnuoreka TUY - http://webirbis.tsogu.ru;

- OBC usparensctBa «Jlanp» - http://e.lanbook.com;

- Hayunas snextponnas 6ubnuoreka ELIBRARY.RU - http://www.elibrary.ru;

- OBC «IPRbooks» - www.iprbookshop.ru;

- ObC «KoncynpTaHT cTyaeHTa» - Www.studentlibrary.ru;

- OBC «fOpaiiT» - www.urait.ru.

9.3. JIuneH3noHHOEe W CBOOOIHO PacCIpOCTPaHSIEMOE MPOrPaMMHOE OOEeCleueHue, B T..
OTEUYECTBEHHOTO TIPON3BOICTRA.

- Windows,

- Microsoft Office Professional Plus.



http://webirbis.tsogu.ru/
http://e.lanbook.com/
http://www.elibrary.ru/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/
http://www.urait.ru/

10. MarepuajabHO-TEXHHYECKOE oDecriedeHne TN CIUTITHHbI

[Tomerienust i MpoBeIEHUSI BCEX BUAOB PaOOThI, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM,
YKOMHJICKTOBaHbI HCO6XOI[I/IMBIM 060pyIIOBaHI/IeM U TCXHUYCCKUMHU CpeﬂCTBaMI/I 06y‘-ICHI/ISI.
Tabmuua 10.1

O0ecne4eHHOCTh MATePHAJIbHO-TeXHHYeCKHX ycaoBuii peanusanuu OITIOII BO

Ne HaumeHnoBanue y4eOHBIX HanmenoBanue nomermenuit 1is Anpec (MecTOIoI0KEHHE) MTOMEIICHUH
/i MPEIMETOB, KYPCOB, MPOBEICHHS BCEX BUJIOB yICOHOM JUTSL TPOBEJICHHSI BCEX BUIOB Y4eOHOI
JUCHHUIUTNH (MOIYIen), NIeSTEIbHOCTH, TIPEyCMOTPEHHON JeSITeNbHOCTH, TIPEAYCMOTPEHHON
MPAKTHKU, UHBIX BUIOB y4eOHBIM IJIAHOM, B TOM YHCIIe y4eOHBIM TUIAHOM (B CITydae
y4eOHOI1 JIesITeNbHOCTH, TIOMETIEHUS 1151 CAMOCTOSTEIBHOM peanu3zaiuu 00pa3oBaTebHON
MPETyCMOTPCHHBIX YYEOHBIM | pabOoThI, C YKa3aHUEM MIEPEYHST OCHOBHOTO MIpOrpaMMBbI B ceTeBO popme
IUTAaHOM 00pa30BaTeNIbHOM 000pyaoBaHus, yIeOHO- HAITISIHBIX JIOTIOJTHUTENIFHO YKa3bIBAETCS
IPOTPaMMBI MI0COOHH U HCIOIB3yEMOTO HaMMEHOBaHHE OPraHU3aLHH, C
MIPOTrPaMMHOTO 00eCTICUCHUSI KOTOPOH 3aKIIIOYEH JI0TOBOP)
1 2 3 4
1 [O6mast sHepreTrka JIeKkIIMOHHEBIE 3aHATHS:
VYueOHast aymutopus it mpoBeneHus (625039, TromeHckas 06macTs, T.
3aHATHH JIEKITMOHHOT'O tuna; | Tromenp, yi. MensHukaite, 1. 70
TPYNIIOBBIX u WHIUBUAYATbHBIX

KOHCYJIbTallii; TEKYILEro KOHTPOJS H
MIPOMEXYTOUYHOH aTTecTaluH,
OCHaILIEHHOCTb:

VYuebHast MeOCIb: CTOJIBI, CTYJIbsI, TOCKA
ayIUTOpHAS.

KoMmmbeiorep B KOMIIIEKTE, MPOEKTOD,
IIPOEKLIMOHHBIN YKPaH.

[MpakTHdeckue 3aHATHA:
YueOHast aymutopus i mpoBeneHus (625027, TromeHckas 00macTs, T.
3aHATUN CEMHUHApPCKOTo tuna|Tromens, yiu. 50 et Oxta0ps, 1.38
(mpaKkTHYecKHUe 3aHATHSA); TPYMIIIOBBIX U
WHJIUBHYaJIbHBIX KOHCYJIbTAINH;
TEKYIIEro KOHTPOJISI M NPOMEXYTOUHOMH
aTTecTanuy, Y4eOHas sabopaTopus.
OcCHaIllEHHOCTb:

Yuebnas Mebenb: CTONbI, CTYJbsS, TOCKa
ayJIUTOpHAs.

KoMmmbpioTep B KOMIIIEKTE, MPOEKTOD,
MPOEKIIMOHHBIH SKpaH.

11.  Meroanueckue ykazanus no opranusanuu CPC

11.1. Mertoauueckue YKa3aHus 110 TOATOTOBKE K IPAKTHUYCCKUM 3aHATHAM.

[IpoBeneHne mNpakTUYECKUX 3aHATUN HAMpaBI€HO HAa 3aKpPEIUICHHE IOJyYEHHBIX
TEOPETUYECKMX 3HAaHUI O TEOPEeTHYECKMX OCHOBAaX NpeoOpa3oBaHUS TEIJIOBOM SHEPruH B
TEIUIOPHEPTEeTUYECKUX YCTAaHOBKAX PA3JIMYHBIX OTpacieil MPOMBIIIJIEHHOCTH U AJIEKTPOCTAHLIUN
pa3IMYHOTO THMA, A TAKXE IOJYyYEHHUE OCHOB IPOEKTUPOBAHUSA U HKCIUTyaTallMM JaHHBIX
YCTaHOBOK.

Kaxnoe mnpaktuyeckoe 3aHATHE HMEET HAUMEHOBaHME M 1elb pabOThl, OCHOBHBIE
TEOPETUYECKHE TMOJIOKEHMS, METOJMKY pelIeHHs] TMPaKTUYECKOro 3a/laHus, a Takke
KOHTPOJIbHBIE BONpPOCHL. [lociie  BBINOJHEHUS MPaKTUYECKOIO 3aJaHus, KaXIpld W3
oOy4aromuxcsl MpeACTaBIseT MPEernoaaBaTeIl0 OTYET, OTBEYAaeT Ha TEOPETUYECKHE BOMPOCHI,
JIEMOHCTPUPYET ypPOBEHb C(HOPMHPOBAHHOCTU KomreTeHUMH. OT4eT o mpojenaHHOH paboTe
JIOJDKEH OBITh TPENCTaBlIeH OOydaromuMcs JuOO B JIeHb BBITIOJIHEHHS 3aJlaHus, JUO0O0 Ha
cienyromeM 3aHATUd. OTYeThl O MPOJENTAHHBIX PadOTaxX CIEeAyeT BBINOIHATH Ha OTIENbHBIX
muctax (opmara A4; cxembl, TrpapuKkd, PHUCYHKH HEOOXOAMMO BBIMNOJIHATH MPOCTHIM



KapaHaamoMm JHOO0 C HCIOJB30BaHHEM TpapUUeCKHX pPEJaKTOPOB B COOTBETCTBUU C
tpeboBanusimMu ctangaptoB ECKJI. Ha BeimonHeHHE Kaxa0i pabOThl OTBOAMTCS ONPEIACICHHOE
KOJIMYECTBO YaCOB B COOTBETCTBUU C TEMATUUYECKUM IUJIAHOM M3YYECHHS IUCUUIUIMHBIL. OTyer
BKJIFOYACT B C€0s: TUTYJIBHBIN JIUCT, IEJIb PAOOTHI, PEIICHUE MPAKTUICCKOTO 3aJ]aHUs CO BCEMU
HEOOXOUMBIMHU TOSICHEHUSMH, TPAPUKH U BEKTOPHBIC AHArPaMMBbI IIPH HEOOXOAMMOCTH, BBIBO]T
o pabore.

bonee moapoOHbIe yka3zaHWs MPUBEACHBI B METOAMYECKHX YKa3aHUS K MPAKTHYCCKHM
3aHIATUSIM.

11.2. MeTtoanueckue yKazaHusi 10 OpraHU3aliyd CaMOCTOSTEIbHONU PaOOTHI.

AynuTopHas caMOCTOsITeNbHass paboTa MO IUCIMIUIMHE BBINOJIHIETCS Ha Y4eOHBIX
3aHATHUSX 0] HENOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJaBaTENs U IO €ro 3a/1aHulo.

BueaynutopHasi camocTosiTelbHas padoTa CTYACHTOB NIpPEACTaBIsIeT co00il jornyeckoe
IPOIOJDKEHUE ayAMTOPHBIX 3aHATUN. BHeaynuTopHas camocTosTelbHas paboTa BIIOIHIETCS
CTYJEHTOM IO 3aJaHUI0 IpEenoJiaBaTres, HO 0e3 €ro HEmOCPEACTBEHHOI'O ydacTus. 3aTparbl
BPEMEHU Ha BBINOJIHEHHE 3TOM pabOThl periiaMeHTHPYIOTCs pabouyuM y4yeOHBIM IIaHOM. Pexxum
paboThl BEIOMpAET caM OOydYaroOUIHiiCS B 3aBUCHMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX
YCIIOBUH.

CamocrosiTenbHasi paboTa MOXKET OCYHIECTBIATHCS HWHAMBUAYAJIbHO WM TpyNIaMu
CTYAEHTOB B 3aBUCHUMOCTH OT LI€JH, 00beMa, KOHKPETHOM TEMaTHUKU CaMOCTOATENbHOM paboThl,
YPOBHS CIIO)KHOCTH, YPOBHSI YMEHUN CTYJIEHTOB.

CamocrodrenbHas paboTa BKJIIOYaeT B ce0s paboTy ¢ KOHCIIEKTOM JIEKIUM, U3ydyeHHe U
KOHCIIEKTUPOBAHUE PEKOMEHJIYEMON JIUTEpaTyphbl, TECTUPOBAHHE,  pEIICHUE 3aJaHuil 10
oOpa3ily, BBIIIOJHEHUE uYepTekeil, cxeMm, pacuyeroB (rpaduueckux paboT), pelieHue
CUTYallMOHHBIX (TIPO(ECCHOHANBHBIX) 3a/a4, MPOCKTHPOBAHWE M MOJAEIMPOBAHWE  PA3HBIX
BUJOB M KOMIIOHEHTOB HPO(PECCUOHATIBHOM  JEATENbHOCTH, HAyYHO-HCCIEI0BATENIbCKYIO
paboty u ap.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOATENBbHOM paboThl CTYIEHTOB MOMKET
OCYIIECTBIISITCS B Ipe/eNaX BPEMEHHU, OTBEJIEHHOIO Ha 00s3aTelbHbIE y4eOHbIE 3aHATHSA I10
JUCLUIUIMHE U BHEAYAUTOPHYIO CAaMOCTOSTEIbHYIO Pa0OTy CTYJIEHTOB MO JUCIMIIIIMHE, MOXKET
POXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CamocrosarenbHass paboTa C MpernojaBaTelieM BKIIOYAeT B ce0sl MHAMBHyalbHbIE
KOHCYJIbTAIlMM CTY/IEHTOB B TEUEHUE CEMECTpA.

CamocrosarenbHas paboTa ¢ TpyHmod BKIIOYAET MPOBEACHUE TEKYHIMX KOHCYJbTAIUi
nepe NpoMeXyTOUHBIMU BUJIJAMU KOHTPOJISL MJIM UTOTOBOM aTTECTALINU.

CamocrodrenbHas paboTa cTyeHTa 6e3 mpernoiaBaTels BKJIIOYaeT B ce0sl MOArOTOBKY K
pPa3IUYHBIM BHUJAM KOHTPOJIBHBIX MCIBITAaHUM, MOATOTOBKY M HANHCAaHUE CaMOCTOSATEIbHBIX
BUJIOB padoT.

[lepen BBINOSHEHHMEM BHEAYJUTOPHOW CaMOCTOSTENbHONM pabOThl CTYJAEHT JOJDKEH
BHHUMATENIbHO BBICIYIIATh HMHCTPYKTAX NPENOAABATENs IO BBINOJIHEHHUIO 3aJaHMsl, KOTOPBIN
BKJIIOUAET  OMNpejAesieHHe I[eNu  3aJaHus, €ero CcojAepXKaHHe, CPOKH  BBIOJIHEHUS,
OpPUEHTHPOBOUHBIA 00beM pabOThl, OCHOBHBIE TPeOOBaHUS K pe3yiabTaTaM paboThl, KpUTEPUHU
OlleHKH. B mpoliecce MHCTpyKTa)ka MpenojiaBareib MPeAyIpexaaeT CTYJEHTOB O BO3MOMXHBIX
TUIMYHBIX OIIMOKaX, BCTPEUAIOIIUXCS MPHU BBIMOJIHEHUH 33JaHUs. B METOINYEeCKUX yKa3zaHUsIX
K IPAaKTHMYECKUM 3aHATHSAM IPUBEICHbl KaK MHIWBUIYyalbHbIE, TaK W TPYIIOBBIE 3a/laHUS B
3aBHCUMOCTH OT IIeNM, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTeNbHOW paboThl, ypOBHS
cioxHocTU. B KauecTBe popM M METOOB KOHTPOJISI BHEAYUTOPHOU CAMOCTOSITENIbHOM padOThI
CTYJEHTOB HCIIOJIb3YIOTCS ayITUTOPHBIE 3aHSTHS, AaTTECTALIMOHHBIE MEPOIIPUSATHSL, CAMOOTUETHI.

Kputepusimu oneHKr pe3yabTaTOB BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThl CTy/AEHTa
ABIISIOTCA:

— YPOBEHb OCBOEHHUS CTY/IEHTOM y4eOHOT0 MaTepuaa;



— YMGHI/IG CTy,HeHTa HUCITIOJIB30BATh TCOpGTH‘-I@CKI/Ie 3HAHUA HpI/I BBITIOJTHCHU A
MPAKTUYECKUX 3aJJaHHII;

— 000CHOBAHHOCTB M YETKOCTh M3JIOJKEHHS OTBETA;

— opopMIIeHHE MaTepHaia B COOTBETCTBUU C TPEOOBAHUSIMU.



IInanupyemMble pe3ybTaThl 00yUeHHs 1Jis1 GOPMHPOBAHMS KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

Jucnuminba OOmmias sHepreTHKa
Kopn, nHanpasnenue noaroroBku 13.03.02 DnexkTpo3HepreTUKa U 3JeKTPOTEXHUKA
HamnpasieHnHocTh DnekTpocHabxeHne

[Tpunoxenue 1

Kon Kon un HaumeHoBaHMe
Kon, HanmeHoBaHue Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS
KOMITETEHIINU VJIK pe3ynbTara 00y4eHus 1o
JHMCIUIUINHE 1-2 3 4 5
HE 3HaeT OCHOBHBIC YaCTHYHO 3HAET XOPOIIIO 3HAET 3HACT B ITOJTHOM
3aKOHBI (DU3UKH U OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHEI 00beMe OCHOBHBIC
3HaTh (31) OCHOBHBIC 3aKOHBI
3NEKTPOTEXHHKH, ¢bU3UKH 1 ¢bu3uKH 1 3aKOHBI (DU3UKH U
(U3UKH U JIIEKTPOTEXHHUKH,
. CBSI3aHHBIE CO JJIEKTPOTEXHHKH, IIEKTPOTEXHHKH, JNIEKTPOTEXHHUKH,
CBSI3aHHBIE CO CHEIU(PHUKOIH o
ceuduKoi paboThl CBSI3aHHBIE CO CBSI3aHHBIC CO CBSI3aHHBIC CO
pabOTHI TEKTPUIECKUX CUCTEM o o .
 ceTeil JIEKTPHUUECKUX cnenn(puKoi paboTHI cnennukoit paboThI cnenn(ukoit paboTHI
CHCTEM U ceTeil INEKTPUUECKUX NEKTPUUECKUX INEKTPUUECKUX
CHCTEM M CETEH CHCTEM U CETEH CUCTEM U CeTel
HE yMeeT PacCYMTaTh | YaCTUYHO yMeeT yMeeT KOPPEKTHO JEMOHCTPHPYET
yMets (Y1) paccuurars XapaKTepUCTUKH paccuuTarth paccuuTaTh yMEHHE paccyuTaTh
IKC-1.2 XapaKTepPUCTHKH PaBOuHuX, pabovMX, pEMOHTHBIX | XapaKTePHUCTHUKH XapaKTepUCTUKH XapaKTEePUCTUKU
o6 L 5 PEMOHTHBIX 1 I0C/IeaBapHiiHblx | M MOCTICABAPHAHBIX paboumx, PEMOHTHBIX | PabOYMX, PEMOHTHBIX | pPaOOYMX, PEMOHTHBIX
OCHOBBIBACT BHIOOD PEXKUMOB U TIOCIICaBApHIHHBIX 1 TIOCIIeaBapHHBIX U TIOCITICaBapHAHBIX
6 PEKUMOB
LEIIECO00pasHOro PEXUMOB PEXUMOB PEXUMOB
KC-1 perneHus
B HE BJIaJieeT METOJaMH | ci1abo BiIajeer BJIaJIeeT OCHOBHBIMHU BJIaJICET B
MHKEHEPHOI'0 pacyeTa | MEeToJaMu METOJlaMU COBEPIICHCTBE
BiazeTh (B1) MeTonamu JJIEKTPUUECKHX CeTeH, | MHKEHEPHOTo pacyera | MHXXEHEPHOTO pacdeTa | METOJaMH
WHKEHEPHOTO pacuera obecIeunBaOIIIMHU IEKTPUUECKHUX CETEH, | ANMEKTPUUYECKHX CETeH, | MHKEHEpHOTO pacdera
JNEKTPUYECKHX CeTEeH, Tpebyemyro 00ecneynBaOIINMH obecrieunBaOIIIMHU JNIEKTPUUECKHX CeTEH,
00ecreynBaOIINMH HaJIe)KHOCTh TpebyeMyo TpebyeMyro o0ecreynBalONINMH
TpebyeMyIo HaJIeKHOCTh JJIEKTPOCHA0KEHHS HaJIe)KHOCTh HaJIe)KHOCTh TpedyeMyro
3JIEKTPOCHA0KEHHS notpeouTeneit u JIEKTPOCHA0KEHHS IIEKTPOCHAOKEHHUS HaJIe)KHOCTh
moTpeOuTENeH 1 IMoKa3aTeNld | MOKa3aTeNny KayecTBa | MoTpeduTenei u noTpeduTenei u 3JIEKTPOCHA0KEHUS
Ka4ecTBa 3JIEKTPOIHEPIUU AIIEKTPOIHEPTHH MOKa3aTeNd KauecTBa | IOKa3aTely KayecTBa | MoTpedurenei u
ANEKTPOIHEPTUH ANIEKTPOIHEPTHUH MOKa3aTesn KauecTBa
INIEKTPOIHEPTUH
ITKC-1.4. 3HaTh (32) OCHOBHBIC 3aKOHBI | HE 3HACT OCHOBHEIC 3HaeT OCHOBHEBIE 3HaeT OCHOBHBIE 3HaeT CymecTBO
JlemoHcTpHpYyeT (U3KMKH, STEKTPOTEXHUKH U 3aKOHbI (PU3UKH, 3aKOHBI (DU3UKH, MPUYKHBI, (buU3MYECKUX SBICHU,
MOHHMaHHE JJIEKTPOMEXAHUKH, CBSI3aHHBIC | DJIEKTPOTEXHUKHU M ANEKTPOTEXHUKH U MPUBOASIIHE K MPOUCXOJISIINX B




Konx
KOMIIETEHIINHU

KO}I, HauMCHOBaHHC

KO}:{ 1 HAMMCHOBAHUC
pe3yiibTaTta 06y‘~IeHI/IH 1o

Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS

WK IUCLUIIINHE 1-2 3 4 5
B3aUMOCBSI3H 33/1a4 co crierpuKoi paboTs AIIEKTPOMEXaHUKH, JIIEKTPOMEXaHUKH, JIEKTPOMAarHUTHBIM INEKTPUUECKUX
NPOSKTUPOBAHUS U UEKTPUIECKHX CeTel U CBSI3aHHBIE CO CBSI3aHHBIE CO HEePEeXOIHBIM CHCTEMaX U CHCTeMax

SKCIUTyaTalul CHCTEM, OCHOBHBIC TIPUYUHBI, | CIIEIU(HUKON pabOTHI cnenn(uKoi padoTHI mporieccam B 3IEeKTPOCHA0KEeHHUS
MPUBOJAIIHE K JNEKTPUYECKUX CETEH | JIEKTPHYECKHX CeTeH | DIEKTPUYECKUX MIPOMBIIUICHHBIX

3NIEKTPOMarHUTHBIM
HEepPeXOJHBIM ITPOoLeccaM B
EKTPUIECKHUX CHCTEMaX,
CYIIECTBO (PUBUUECKHUX
SIBJICHUH, TIPOUCXOASIINX B
INEKTPUUECKUX CUCTEMAX U
cHCTeMax DJIEKTPOCHAOKEHHUS
IIPOMBIIIIJICHHBIX IPEANPUATUI
IPH PA3TNIHOrO pozaa
BO3MYIICHUSIX HOPMAIILHOT'O
YCTaHOBHUBLIETOCs peXKHMa

U CHCTEM

U CUCTEM

CcucTeMax

NpEANPUATUI IpU
Pa3IMIHOTO poAa
BO3MYILCHUAX
HOPMAaJIbHOTO
YCTaHOBUBUICTOCS
pexuma

yMmeTh (Y2) paccuuThIBaTh TOKU
CHMMETPHYHBIX U

HECHMMETPHYHBIX KOPOTKUX
3aMBIKaQHUH Pa3INYHBIMU

METOIaMH, B 3aBUCHMOCTH OT

TpedyeMoil TOUHOCTH

KOHECUYHBIX PE3yJIbTaTOB,
BBOJIUTH HEOOXOAUMBIE

000CHOBAaHHBIE AOMYIIECHUS U

OTpaHHYCHHS

HE yMeeT
pacCUUTHIBaTh TOKU
CUMMETPUYHBIX U
HECUMMETPUYHBIX
KOPOTKHX 3aMbIKaHUI

yYMECT paCCUNTHIBATH
TOKH CUMMCTPHUYIHBIX
1 HECUMMCETPHUYIHBIX
KOPOTKHUX 3aMBIKaHUH

YMEET pacCYUTHIBATh
TOKH CUMMETPUYHBIX
Y HECUMMETPHYHBIX
KOPOTKHX 3aMbIKaHUI
pa3IuYHBIMU
METOJaMU

yMEeT BBOJHUTH
HEOOXOIUMBIE U
000CHOBaHHEBIE
JONYIIEHHS 1
OTrpaHUYCHUS B
pacuerax

Biazeth (B2) HaBbikamu
pacdeTa pe:KUMOB
JNEKTPUUECKUX CXEM
3aMEIICHUS CHCTEMBI
TPAHCIIOPTA IEKTPHICCKON
SHEPTHU METOJIAMH aHAIIN3a
IMOJIYYCHHBIX PE3YJIbTATOB,
IIOHUMAaHUEM HeO6XO)II/IMOCTI/I
OTBETCTBEHHOTO COOJIOICHHUS
IIpaBUJI IIPOBEACHUA
OPHUECHTHUPOBOYHBIX U TOYHBIX
pacué€roB

HE BJIaJIe€T HaBBIKAMH
pacueTa peKIMOB
3JIEKTPUUYECKUX CXEM
3aMEeLLEHUs] CUCTEMBbI
TpaHcnopTa
3JIEKTPUUYECKOM
SHEPTUHU

Brnaneer HaBbikamu
pacdeTa pe:KUMOB
SJIEKTPUYECKUX CXEM
3aMeIleHUs] CUCTEMBbI
TpaHcropTa
3JIEKTPUYECKOM
SHEPTUU

Bnageer meTonamu
aHaM3a IMOTyYeHHBIX
pe3yJbTaToB

Brnaneetr nonumanuem
HEOOXONMOCTH
OTBETCTBEHHOIO
COOJTIOICHHS TIPaBHIT
MPOBEACHUS
OPUCHTUPOBOYHBIX U
TOYHBIX PACUETOB




Konx

KO}I, HauMCHOBaHHC

KO}:{ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS

KOMITETEHIINU pe3ynbTara 00y4eHus 1o
HUaK
JUCIUTUTHHE 1-2 3 4 5
HE 3HAeT METObI YaCTHYHO 3HAET XOPOIIO 3HAET METO/IBI | 3HAET B ITOJHOM
3HaTh (33) MeTOIBI pacyera pacdeTa peXKnIMOB METOJIBI pacdera pacdeTa peKUMOB 00BEMe METOBI
PpeXUMOB pabOTHI CUCTEM paboTsI cucteM PEXUMOB PaOOTHI paboThI cucteM pacdeTa pexnMoB
AIEeKTPOCHAOKEHUS AIIEKTPOCHAOKEHUS cHucTeM AIIEKTPOCHAOKEHUS paboThI cucteM
[IKC-2.2 AIEKTPOCHA0KEHHUS AIEKTPOCHA0KEHHUS
o HE yMeeT €eT NMPON3BOINUTH MeeT KOPPEKTHO E€MOHCTPHUPYET
JleMOHCTpHpYeT M M p ) y pp A pupy
SHAHMS OPrAH3ALIIL TIPOM3BOTUTH 0e3 CyIecTBeHHBIX TIPOU3BOTUTH YMEHHE TPOU3BOJIUTH
TeXHHIzI CCKOrO ymeth (V3) npou3BoauTh MaTeMaTHIECKOe 3aTpyAHCHUMH, MaTeMaTHIECKOe MaTeMaTHIeCKOe
MaTeMaTHYecKoe MO/ICTIMPOBaHUE MaTeMaTHYecKoe MO/JICTTMPOBaHNE MOJICTIMPOBAHHUE
00CTy)KUBaHUS U
eMOHTA MO/ICTIMPOBAHHUE MTPOLIECCOB U | MPOLIECCOB U MOJICTIMPOBAaHHUE MPOLIECCOB U MPOLIECCOB U
P 00BEKTOB Ha 0aze 00BEKTOB Ha 0aze TPOIIECCOB U 00BEKTOB Ha 0aze 00BEKTOB Ha 0aze
3JIEKTPOOOOPYI0BAHUS
CHCTEM MIPpOTrpaMMHBIX CPEIACTB IIPpOTrpaMMHBIX O6'beKTOB Ha 0aze IMPOTrpaMMHBIX MpOTrpaMMHBIX
ABTOMAaTHU3HUPOBAHHOI'O CpeaACTB IIporpaMMHBbIX CpEeACTB CpeACTB
AIIEKTPUUECKOTO P p porp p p
HIPHBOZA MEXAHH3MOB MIPOSKTHPOBAHUS H aBTOMATH3MPOBAHHOTO | CPEICTB aBTOMATH3UPOBAHHOTO | aBTOMaTH3UPOBAHHOTO
P HCCIICTOBAaHHUN MIPOCKTHPOBAHUS H ABTOMATH3HPOBAHHOTO | MPOCKTHPOBAHUS H MIPOSKTHPOBAHUS H
[KC-2 U TEXHOJIOTUYECKUX N N .
HCCIICTOBaHHH MIPOEKTHPOBAHUS HCCIIeTOBaHUN HCCIIeIOBAaHHUN
KOMILJICKCOB, BKITFOUAst .
HCCIICTOBAaHUN
ANEKTPHUYCCKUEC
AL HE BIIaJICCT HaBBIKAMH | CJ1a00 BiIajeeT XOPOIIO BIAAEET BIIAJICCT B
’ pacuera u HABBIKAMH pacyera u HaBBIKAMU pacyeTa u COBEpILCHCTBE
npeobpasoBarenn
MIPOCKTHPOBAHUS MIPOEKTHPOBAHUS MIPOCKTHPOBAHUS HABBIKAMH pacyera u
DJIEKTPODHEPIUH, Bianeth (B3) HaBbIkamu
TEXHUYCCKUX TEXHUYCCKHUX TEXHUYCCKUX MPOCKTUPOBAHU A
conpsraroIue, pacyera U POEKTHPOBAHUS
00BEKTOB B 00BEKTOB B 00BEKTOB B TEXHUYECKUX
YIPAaBJISIOLINE U TEXHHUYECKUX OOBEKTOB B
COOTBETCTBUU C COOTBETCTBUU C COOTBETCTBUHU C 00BEKTOB B
perynupyromue COOTBETCTBUU C TEXHUUYECKUM
o TEXHUYCCKHUM TEXHUYCCKUM TCXHUYCCKHUM COOTBETCTBUU C
YCTpPOICTBa, BO BCEX 3aJlaHUEM C UCIIOJIb30BAHHEM
. 3aJJaHUEM C 3aJlaHUeM C 3aJlaHUEM C TEXHUYECKUM
OTpacisax X03sicTBa CTaH/IapPTHBIX CPEJICTB
UCIIOJIb30BaHHEM UCIIOJIb30BaHUEM UCIIOJIb30BaHHEM 3aJ]aHueM C
ABTOMATH3AILITH CTaHJAPTHBIX CPEICTB | CTAHJAPTHBIX CPEICTB | CTAHOAPTHBIX CPEICTB | HCIOJIB30BaHUEM
MIPOEKTHPOBAHUS P p P p P p
aBTOMAaTH3alNuU ABTOMATH3ALUH aBTOMAaTHU3alNuU CTaH/IapTHBIX CPEJICTB
MPOEKTUPOBAHUS MIPOEKTUPOBAHUS MPOEKTUPOBAHUS aBTOMATH3aLUH

IIPOCKTUPOBAHUS




[Tpunoxenue 2

KAPTA
00ecre4eHHOCTH TUCHUIIJIMHBI Y4e0HOH M Y4eOHO-MeToUYeCKOi JTUTepaTypoil

Jucnumumaa OOmias SHepreTuka
Kon, manpasmenne moaroroku 13.03.02 DireKTposHEPTeTHKA U 3JICKTPOTEXHUKA
HanpaienHocTs DnekTpocHaOXeHNE

KonTunresnt Hannuue
HazBanme yueOHorO0, yaeOHO- ObecnedeHHOCT
KonmaectBo 00y4aroIXxcs, JIEKTPOHHOTO
Ne METOMYECKOTO M3/1aHN, b 00yJaronmxcs
BapuaHTa B
OBC

9K3EMIUISPOB B | MCIOJIB3YIOIINX o
/11 aBTOp, W 3/1aTEBCTBO, BU JUTEPaTypOH,
BUK YKa3aHHYIO o
HW3aHUS, TOI U3IaHNUs %
JIUTEPATYPY (+/-)

beictpunkuit, I'. @. O6mas
JHEpreTHKa. OcHoBHOE
o0opynoBaHHe : YYEOHUK IS
By30B / I'. ®@. Bercrpunkmid, I'. T.
lacanramkues, B. C.
KoXH4YeHKOB. — 2-€ U31., UCIIP. U
1 | mom. — Mocksa : H3pmarenscTBo OP* 150 100 +
Opaiit, 2022. — 416 c¢. —
(Beiciee o6paszoBanue). — ISBN
978-5-534-08545-7. — Tekcr

aeKTpoHHBI // Obpa3oBarenbHas
mwiatpopma IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/490895

OOmas o»HepreTuka : Yy4eOHOE
nocooue / B. B. Illamomnuukos, E.
B. Kowapsn, H. I'. Anapeiiko [u
ap.]. — Kpacromap : KyoI'TY,
2020. — 287 c¢. — ISBN 978-5-
8333-0955-1. —  Tekcr
3JIEKTPOHHBIH // Jlann
3JIEKTPOHHO-OHOINOTeYHAS
cucrema. — URL:
https://e.lanbook.com/book/167042

Op* 150 100 +

Beictpurkuit, I. @. OOwmas
JHEpreTHKa: JHEPreTHYECKOe
obopynosanue. B 2 4. Yacts 1 :
crpaBoYyHMK aius By3oB / I'. @.
Beictpunkuii, 3. A. KupeeBa. —
2-¢ W311., UCTIp. U JAOT. — MOCKBa :
3 | UsmarensctBo IOpaiit, 2022. — OP* 150 100 +
222 ¢. — (Bricmee obpa3oBaHue).
— ISBN 978-5-534-03275-8. —

Tekcr : ANIEKTPOHHBIN /
O6pazoBatesbHas iatdopma
Opaiit [caiiT]. — URL:

https://urait.ru/bcode/492326

Beicrpumkmit, I. ©. Oo6mas
9HEpPreTHKa: JHEPTreTHYECKOEe
obopynoBanme. B 2 4. Yacts 2 :
crpaBoyHMK mis By3oB / I'. @.
Beictpunxuii, 9. A. Kupeesa. —
2-e u3A., uctp. u 101 — Mockaa :
4 | UsparensctBo IOpaiir, 2022. — Dp* 150 100 +
371 c. — (Beicmiee obpa3oBanme).
— ISBN 978-5-534-03276-5. —
Texkcr : JNIEKTPOHHBIN /
O6pazoBaTenbHas miatpopma
FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/492348

[TonoBHMKOBA, JIrogmuita
Bopucosna. OOimas 3sHepreTHKa:
5 | MCTOMUECKHE PEKOMCHALMH 110 44+7P* 150 100
H3y4deHuo : yaebHoe mocodue / JI.
b. I[TomoBumkoBa ; TUY. - TromeHb

TNy, 2021. - 75 ¢ -




OnextpoHHas Oubimorexka TUY. -
bubsumorp.: c¢. 63. - ISBN 978-5-
9961-2623-1 : 118.00 p. - Teker :
HENOCPEICTBEHHBIN.

OP* — 31eKTpOoHHBII pecypc AOCTYIHBIN depe3 DIeKTPOHHBIN KaTtanor/JiekTpoHHyto oudmmoreky TUY
http://webirbis.tsogu.ru/
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MMEOLLMI YYEHYIO CTeNeHb

KaHOuaata Hayk

CepwuiiHbin Homep 3l [omkHocTb PUO no Pe3ynbTar

5D OE E9 7D AD 2F E45D  |Beaywimin cneuunanuct Kybacosa CeeTnaHa CornacosaHo
BukTopoBHa

50 2E 11 E6 4A 97 5E FF \[dunpekTop KatokoBa [Japbsi XpucaHoBHa [BaiHb6eprep Mupocnasa CornacosaHo
iBaHOBHa

6D 67 OF 2C 53 OA A4 FF [IMpeKTop uHCTUTYTa XanuH Aratonun CornacosaHo

Hukonaesuy
7A 6E 07 78 9B 4B 59 5D BaBenytoLumn kadenpon, IXmapa N'ysenb A3aToBHa CornacoBaHo
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