[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue: Ilpunoscenue A
®WO: banammp3oes Hasum JinoanHoBMY
[lomxHocTb: PekTop

[ata nognucanms: 13.10.2026 15:16:45
YHUKanbHbI MPOrpaMMHbIN KIKOY:
5cf0d6f89e80f492334f6a MHHUCTERETBO HAYKH U BbIcIero odopazoBanus Poccuiickoii @enepanun

(o0s13aTesIbHOE K padoyeil MporpaMMe AUCHHUIIMHBI)

®I'BOY BO «/larectanckuii rocy1apCTBeHHbIH TEXHUYECKUI YHUBEPCUTET

P®OH/ ONEHOYHbLIX CPEJACTB

no nucoumaune « IPOEKTUPOBAHUE CUCTEM dIeKTpOocHAOKeHN ¢ By

YpoBeHb 00pa3zoBaHUs MarucTparypa

(bakanaBpHaT/MarucTpaTypa/CreHaInTeT)

Han
PABJICHUC IIOZTOTOBKH 13.04.02 «DnexTporHepreTUKa 1 3J1€KTPOTEXHUKA»

GaKaJIaBpI/IaTa/ MaFI/ICTpaTypBI/ CIICHHUAJIbHOCTD (KOJI, HANMEHOBAHUE HATIPABJICHUS TIOATOTOBKH/CTIENUATLHOCTH)

«[IpeobpazoBaHne BO30OHOBISIEMbIX BUIOB

[Tpodwis HanpaBieHUs
SHEPrUM U YCTAHOBKH HAa UX OCHOBE

MOATrOTOBKU/CIIEIIUAIN3AL M (HanMenoBanne)

r. Maxauxkaina 2021r.



3.1.
3.2,
33
3.4
3.3

COJEP)KAHMUE

O6s1acTh npUMEHeHNs, Leny U 3a1aun (ponza oneHounBIX cpencTs

Onucanne nokasareneit u KPUTCPHCB OLCHUBAHMS KOMIIETEHIHHA, (QOPMHpPYEMBIX B
[POLECCE OCBOCHHS AMCUMILTHHBI (MOLYJ1s1)

[lepeuens komneTeHImii ¢ ykazanueM 7Tamnos ux (opmupoBanus B nponecce ocsoenus
OI1OI1

Jrtanbl GopMHUPOBAHUS KOMITETEHI I

[Noxasarenn yposmeii cdopmuposannocTy KOMIETCHIMH Ha JTanax ux GopmMHpoBaHHus,
OIHCAHME IIKaJI OLIEHUBAHUS

[Nokasarenu yposueii cdpopmuposannocTn KOMIIETEHIIHH Ha JTanax ux

(bopmuposanus

Onucanne mkan oneHuBanus

Tunosele KOHTpONBHBIC 3amanus, HHbIE MaTepHaibl H METOAHYECKHE PEKOMEHIALHH,
HEOOXOIMMbIE JUTA OLEHKH ch)OPMUPOBAHHOCTH KOMITETeHIIHH

B npouecce oceoenusi OITOI]

Bornpocst auist BxosHOTO KOHTpOIS

OreHounble cpezcTBa u KpuTEpHH COPMHPOBAHHOCTH KOMITETEHITHIA

Bonpocer st mpoBepku ocratounsx 3nanuii CTYZIEHTOB

Kypcosas paGora/kypcosoii mpoext

3ajanus U1 IPOMEKYTOUHOIH aTTeCTalMy (3a4eTa u (MiIH) SK3aMeHa)



1. Ob6aacrs npumenenus, wean u 371241 GoHIA OLEHOYHBIX cpeacTs

QOHI OLEHOYHBIX CpecTB (POC) aBnsiercs HEOTHEMTEMOI HacTei0 paboyeit mporpammel
AUCLHIUIHBL  «lIpoekTHpoBanue cucrtem dJIEKTpocHabkeHus ¢ BUy u NpeiHasHaYeH Jyis

Lenvio  (onma onenounnix CPCACTB SIBJISIETCSH  YCTAHOBJICHHE COOTBETCTBUSI YpPOBHSI
MOJArOTOBKH o0yuaromuxcs TpeboBaHUsM oroc BO o HarpaBlIeHHIO
noaroToBKH/crienuansuocTr 13.04.02 «DJIEKTPOIHEpPreTHKA 1 INEKTPOTEXHUKAY.

Pa6oueit nporpammoii Aucuunimnel «[Ipoextupopanue crucrem DIIEKTpocHabkeHust ¢ BUDy
HpEyCMOTPEHO opmupoBaHHe crenyromux KOMIIETeHIIHiA:

YK-1 - Cnoco6en OCYLUECTBIIATL KPUTHYECKMIH aHATH3 NPOBIEMHBIX CHTYaLMiT Ha OCHOBe CHCTEMHOIO
fI0/1X0/a, BbIpabaTbiBaTh cTpaTeruio neiicTamii

[1K-4 - Cnocoben nposoaus Hay4Hble HCCne0BaHus 06BEKTOR NpO(hecCHOHAILHOMN AesTenbHOCTH.

2. Onucanne nokasareseii n KpHuTepHeB OleHHBAHUS KOMIeTeHumii, hopmupyemoix B
npouecce 0CBOCHHS AHCHHILIHHBI (Moxy.s)

Onucanne noxasateneii u KPHTCPHEB  OLECHHBAHUS KOMIIETEHLHMIA, Gopmupyempix B

[IpOLI€CCe OCBOEHHS UCIUTITHHE (Monmyns), u HCIIOJIb3yEMbIE OLICHOYHbIE CPeJICTBA NPHBE/ICHBI B
Tabiune 1.
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2.2.2. Onucanue mka OLlEeHHBAHMUS

B ®I'BOY BO JII'TV» BHEJIpEHA MOZYJIbHO-PEHTHHIOBAs CHCTeMa OLICHKH yueOHOiH
ACATENIbHOCTH  CTYHAEHTOB. B COOTBETCTBHH C I3TOH CHCTEMOIf TTPUMEHSIFOTCS nsTudanbHas,
ABanuaTudanbHas U cTobaTbHAs UIKAJIbI 3HAHWH, YMEHUH, HABBIKOB,
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11.

13.

14,

15.

3. Tunosble KoHTPOILHBIE 3A1AHHSH, HHbIE MATEPHAJIBI M METOIHYeCKHe PeKOMeHauuu,
HEOOXO0IMMbIe 1151 OLleHKH chopMupoBanHOCTH KOMIeTeHIuii
B nipouecce ocsoenust OIOIT

3.1. Bonpocs aas Bxoanoro KOHTPOJIsI

A0 norpedbutens). Uro takoe «rouka 00LIero npucoeanne sy (TOIT)?

Haiite onpenenenye CICAYIOUIMM TEPMHHAM: aKTHBHas MomHocTe (P, kBT), peaktupnas
MomHocTh (Q, kBAp), nonmas MomHocTe (S, kBA). Kak onu CBSI3aHBI MeXay co6oii
(TpeyronbHuK MOLIHOCTE )?

Yro Takoe KaTE€ropvH HalIeKHOCTH 3NEKTPOCHAGKEH S notpedureneii (I, II, I11)? IIpuBesure no
OZIHOMY TIpuMepy oObeKTa JUIst Kaxoii KaTeropuu.

O6wsicuure, a1s yero HeodXoMMa KoMIeHcaus PCAKTHBHOH MoIHOCTH B EKTPUYECKUX
CCTAX M KaKHe yCTpOoHCTBA st 5Toro HCHOJIB3YIOTCS ?

Yro Takoe «yposeus Hanpsokenus»? Kakue CTaHapTHBIC YPOBHH HANPSKEHUS BbI 3Haere B PO
(Hanipumep, 0.4 kB, 10 kB, 110 kB...)?

[lepeunciure ocuosubie BHJIBI BO30OHOBISIEMBIX HCTOYHHKOR SHCPIUH, HCHONB3YEMBIX IS
FEHEpaLMHU 3NIeKTPHYECKOi SHEPI'HH.

Onuunnre npunmn peodpasoBanus SHepruyu B (hoTosnekTpuyeckoii cranuuu (COC). Yro
Takoe BAX (BosbT-amnepHast XapPaKTEPHCTHKA) COJTHEYHOTO Moayns?

Onuimre npunrmmn PadoThl BeTposnekTpUyecKoi yeraHoBku (BDYVY)., Ot kakux (bakropos B
TICPBYIO OYepEe/lb 3aBUCHT €€ MOIHOCTE?

3PCHHSI CHCTEMHOTO orepaTopa (mpezckasyemocts, YIPaBJISeMOCTh).

- Jlnst yero B cucremax ¢ BUD (ocoGenno CIC) neobx0mmuMEI HHBEPTOPBI? KakoBE HX 0CHOBHLIE

Gynkunu nomumo IpeoOpa3oBaHKs MOCTOSHHOrO TOKA B NEPEMEHHBIH?

Obbsicuure pasuuny MEXKIy ceTeBoii (on-grid), aBTonoMH0i (off-grid) n ru6puanoii (hybrid)
cHcTeMamu Ha ocHoBe BUD. I'nie npumensercs Kaxcaas?
Yro Takoe «ymubIe ceThy (Smart Grid) u kak onu cBs3anL ¢ passutuem BUD?

3.2. Ouenounpie CPEACTBA H KpHTEPHH chopMHPOBAHHOCTH KOMIIeTeH il
3.2.1. Konmponvusie 6onpocel 0na nepeoii ammecmayuu

[prunner nenonszoanns HuBUD g mupe. O0uas oeHka Henob30BaHus HuBUD B Poccu,
Pecypcst Pocern o ucnonb3oanuio HuBUND,

['uaposuepreruyeckuii norenmman Poccun.

Mukpo - 1 Mmunn I'C, nx Kiaccu(pukanms.

OcHoBHbIe XapakTepucTHky PEYHOro cToka.

Tlonsitue croka pekn, ero m3menuusocr, B Paspese CyTOK, HeJleNnu, ce30Ha, Ioka M HeCKOILKHX

['maporpag peunoro croxa.
Wnrerpanbhas kpusas croxa,

Kpusas nponomkurensuocty croka

Cxembt Tpaguumonnsx I'IC, a takske CXEMbI MHHH - H MUKpO-I"IC.
CXeMBbl HanmopHeIX u 0esnanopueix I'IC.



12. CnocoGbl Hanopa: m10THHHLLH 1 AepuBanuonHsit. 'ADC, [13C,
13. Munn - u Mukpo-I'IC,
14.  Pexumusle ocobennoctu [IC.

3.2.2. Konmponsuuie 60NpPOCHI 017 6MOpoIt ammecmayuu

1. OO6was xapakrepucruxa noTpebureneii snekTpuyeckoii SHEPIrHUH.

2. Crpykrypa norpeGienus JJICKTPHYECKOH 3Hepruu Poccum.

CnocoGer pacyera SHEpronorpedieHus.

['paduxu norpedenus 3JICKTPOSHEPIHH.

! Cyrounsle, HenenbHble, ce30HHBE 1 FONOBBIC rpauKH Harpysku, ux nokasarenu.l banauce
MOIIHOCTH ¥ SHEPTHH B Pa3IHYHBIX JHEProcHCTeMax, pe3epBbl MOIHOCTH M HX HA3HAYEHHe.

3
4
3

6. Banaucel mMommuoct JHEPIHH B PasIMYHBIX JHEProCHCTEMAX, PE3E€PBbI MOILIHOCTH W HX
Ha3HayeHue.

i 3 Benunna pesepsos mommocty,

8. Pexumusle ocoGennoctu I'C.

9. OcHoBHble TpeGoBanus, lipeavssisemble K 'IC co cropoms HEPrOCUCTEMBL.

10.  Cyroumnsre, HCJC/IbHBIC, CE30HHBIE U IOI0BBIE GANAHCH MOIIHOCTH 1 SHEPIHH.

11. I'SC 6e3 perymmposanus u ¢ PETyJIMPOBAHHEM PEYHOIO CTOKA B CYTOYHBIX M I'OJOBBIX Oanancax.
12.  MecroI'DC B CYTOYHBIX H IOZIOBBIX IpadHKax, BOBMOKHOCTH HECTH PasIMYHbBIC BU/IbI PE3E€PBOB.

13.  Mecro COC B cyTounpix u FOJIOBBIX rpaukax.
14.  Mecro BAC B ronosbix rpadukaxl

3.2.3. Konmponsusie éonpocsl kK mpemoein ammecmanuu

1. BuyTtpucranumnonnas ONTHMH3ALHUS PEXKHMOB dITEKTPOCTAHIIHIA,

2. Onpenenenne ontumanshoro cocrasa arperaTtoB Juls CIy4aeB, Korja XapaKTePUCTHKH
arperaTtoB OJJMHAKOBBIE M Pa3HBIE.

3 Metozs! BEIGOpa onTHMaIEHOrO cocTasa arperaros.

4. OnTumasbHble pexxumpl 9HEPrOCHCTEM.

S, OnTHManbHOe pacnipenenenne akTHBHEIX PCAKTHBHBIX HAarpy30K B S3HEPrOCHCTEME.

6. Ontumansroe  pacnpenencuue dKTHBHBIX W PEaKTHBHBIX HATPY30K B  CMEIIAHHON
9HEProCUCTEME.,

% Kputepuu ontumusanuu.

8. YYeT pasiudHbIX peskUMHBIX OrpaHHUYEHH.

9. Y4er noreps akTHBHOI H PCAKTUBHON MOIIHOCTH NPH ONTHMAJIBEHOM paclpesieNIeHun Harpys3ok
MEXKIY CTAHIHSAMH SHEPrOCUCTEMBI,

10.  Xapakrepucruxu arperaToB U 3JIEKTPOCTAHIIHIA.

11. Buzsl snepretuyeckux XapaKTepHCTHK.

12.  DHeprernueckue XapaKTCPHCTHKH TEIJIOBBIX 3JI€KTPOCTAHIMIA.
13.  Dmepreruueckue XapaKTCPUCTHKH THAPOIIEKTPOCTAHIIHIA.
14.  Duepretuueckue Xapakrepuctuku COC u BAC,

3.3. lepeuens sonpocos no npoeepke ocmamounbix 3Hanuii

1. XapakTepPHCTHKH arperaTos u DIICKTPOCTAHIIHIA,

- Buier sHepretuueckux XapaKTEePHCTHK.

3. DHEpreTHYEeCKHE XapPAKTEPUCTHKH TeIlIOBbIX JIEKTPOCTAHIIMHA.
4. OHepreTHyecKkue XapaKTEePUCTHKH MMAPO3IEKTPOCTAHIIHIA.

D DHepreTHyecKue Xapaktepuctuku COC u BAC,

6. banancer MmomuocTy u suepruy B PA3JIHYHBIX SHEPrOCHCTEMAX.
7. Pesepsrr MomHOCTH U X Ha3Ha4deHue.



8. Munu - u Mukpo-I'3C,
9. Pexxumurie ocobennocti IC.
10.  Tmaposueprernyeckuis norenuunan Poccun,
3.4. 3apnanus s KYpcoBoii pa6orsi,
Bapuanter 3ananuii g CHCTEM MOLIHOCTBIO OT 100 kBT
Baok 1: Mpombimaenusie 00beKTHI
Bapuanr 1: Koncepsubpiit 3apoy B 1. Maxaukana
. Harpyska: 150 xBr (XonoaubHEIE YCTAaHOBKH, IPOM3BOACTBEHHEIE JIMHUH,
OCBEIIEHHE)
. Cyrounoe norpeGnenue: 1800 kKBT*y
. Ocobennoctu: Crabuishag Harpyska, BeiCokue TpeGoBanus i HaJIe)KHOCTH
. 3anava: Pacuer cetenoii CHC € BO3MOXKHOCTBIO paboThI 1o "3eneHomy" Tapudy
Bapuanr 2: Bunonensueckoe lpeanpusrue B r. JlepGent
. Harpyska: 120 kBt (XonomunbHEIE Kamepel, pasiuBOYHbIE JTHHUK, KJIMMaT-KOHTPOJIB)
. Cyrounoe norpeGrenne: 1440 KBT*y
. Ocobennoctu: Cezonnas Harpyska (nuk - aBI'yCT-OKTAODE)
. 3anava: 'nGpunnas cucrema ¢ AH3€Ib-IreHepaTopoM
Bapuanr 3: Tekcrunpnag (abpuka B r. Kacnuiick
. Harpyska: 200 kBt (mBeitnoe obopynosanwue, BEHTHIIALIMA, OCBEIIEHHE 1eX0B)
. Cyrounoe norpe6uenne: 2400 KB1*y
. OcoGennoctu: Pa6ora g 2 CMCHLI, pABHOMEpHAs Harpy3ka
. 3anava: Cerepas COC ¢ ONTHMH3ALHEH MO IPOMBILIICHHBI Tapud
baok 2: CeanbekoxossiicTennpe KOMILIEKCHBI
Bapuanr 4: DpyKTOXpaHMIHIIE B Borinxckom paitone
. Harpyska: 100 kB (XomoauIBHBIE YCTAHOBKH, CHCTEMa BEHTHISALINM)
. Cyrounoe norpe6nenue: 1200 kB1*y
. Ocobennocru: Kpyriorommunag pabota, nukoBas Harpyska noce cbopa yposxas
. 3anaua: ABTOHOMHas cHcTema ¢ AKKyMYJIATOPHBIM pe3epBoM Ha 3 CYTOK
Bapmnanr 5: [Itunedabpuka s XacaBiopToBckoM paiione
. Harpyska: 180 kBt (cucTemMBI BeHTHIIIIMN, OCBCIICHHS, KOPMOpa3/aun)
. Cyrounoe norpe6nenue: 2160 KBT*y
. Ocobennoctu: Kpuruuecky BaXKHOE SHEprocHabkenue
. 3anava: ['ubpusnas cucrema c reseparopom u UBI1
Bapuant 6: Tenmiunstii kommieke g Kusnspckom paiione
. Harpyska: 250 kBt (CHCTEMBI KanenbHOro OPOILIEHHS, JIOCBETKH, BEHTHJISLIUH)
. Cyrounoe norpe6renne: 3000 KBT*y
. Ocobennoctu: Beicokas Harpyska B 3UMHHiT nepuos
. 3anaua: KomGuumposanuas cucrema "cosnie-rasz"
buok 3: Counanbubie u KOMMepYyecKHe 00beKThI
Bapuanr 7: Paiionnas OosnbHuIa B 1. Byitnakck
. Harpyska: 120 xBr (MemunuHCKOE 000pyIoBaHKe, XOIOMHIBHUKH Ui JIeKapCTB,
OCBelleHHE)
. Cyrounoe norpe6nenue: 1440 KB1*y

. Ocobennoctu: TpeGopanus OecniepeGoiiHocTH, HamHume KH3HEHHO BaXXHOTO



obopyoBanus

CYTOK

. 3anaya: Cucrema ¢ TPOHHBIM pesepsrpoBanueM (cers, AKB, reneparop)

Bapuant 8: IlIkonbHerii kommieke B r. H36epbain

. Harpy3ska: 100 kBt (KOMIBIOTEPHBIE KJIACCHI, OCBELIEHHE, NHIIEOIOK, OTOoIIIEH E)

. Cyrounoe norpe6ienne: 800 kBr*y (¢ yueToM kanuKy)

. OcoGennocru: Ce3onHocts Harpysku, paboTa NMpeuMyIIeCTBEHHO B CBETIIOE Bpems
. 3anava: CereBas COC ¢ AKKyMYJIATOPAMH JUIsl aBapHHOTO OCBEIECHHS

Bapunanr 9: Toprossiit HEHTp B I. XacaBiopT

. Harpyska: 300 kBT (ocBerenue, KJIMMAT-KOHTPOIIb, IcKanatopsl, POS-repmunas)
. Cyrounoe norpe6ienne: 3600 kBr*y

. Ocobennocru: ITukossie Harpy3Ku B BbIXOJIHBIE JHH

. 3anaua: CereBas COC ¢ cucTeMoii MOHHTOPHHIA U YIIPABJIEHHUSI HATPY3KOH

baox 4: Ungpacrpykrypusie 06bexrn
BapuanTt 10: Hacocuas cranuus BOJIOCHA0XKEHHS B T. IOxH0-Cyxokymek

. Harpysxka: 150 kBt (Hacocsl, cucrema YIPaBJIEHUs, OCBEIIEHHE)

. Cyrounoe norpe6ienne: 1800 kBr*y

. OcoGennoctu: Kpyriocyroynas pabota, KpuTHYEeCKas BAXKHOCTD JUIs ropoja
. 3azaya: ABTOHOMHAs cHCTeMa ¢ pe3epBUpoBaHHEM

Bapuanr 11: Tenexommynukaumonmmiii y3en B 'yaubekom paiione

. Harpysxka: 100 kBt (o6opynosanne CBA3H, CHCTEMa OXJIAXKIEHHS, OXpaHa)

. Cyrounoe norpebaenne: 1200 kBr*y

. Ocobennocru: Y nanentoe PAaCIIOJIOKCHHE, BEICOKHE TPeOOBaHHS K HACHKHOCTH
. 3anaua: ABTOHOMHas cucTeMa ¢ JH3eJIb-TeHepaTopoM

BapuanT 12: Ouncrasie coopyxeHus B r. Kuzssp

. Harpyska: 200 kBt (aspatopsl, HAcCOCHI, CHCTeMa YIIpaBJICHHS )
. Cyrounoe norpe6enne: 2400 kBr*y

. Ocobennoctu: IocrosHuas Harpyska, pabora 24/7

. 3anaua: CereBas COC ¢ komneHcarue PEaKTHBHONH MOIIHOCTH

baok 5: Cneunasmsuposannsie 06bexTn
Bapuant 13: I'opusiit kypopr B [ymanunckom paiione

. Harpyska: 180 kBt (roctuanunsrii KOMILIEKC, PeCTOpaH, MOAbEMHUKH)
. Cyrounoe norpe6aenne: 2160 kBr*y

. Ocobennoctu: Ce30HHOCTD, YAATEHHOCTD OT CeTelf

. 3anava: ['mOpuaHas cucTeMa ¢ BO3MOKHOCTBIO pacHupeHus

Bapuanr 14: Jloructuueckuit nentp B r. Maxaukaia

. Harpyska: 250 kBT (xonoauisasie CKJIA/IBI, CHCTEMA COPTHPOBKH, OCBELIIEHHE)
. Cyrounoe norpebnenne: 3000 kBr*y

. Ocobennoctu: Hepasnomepuas narpyska B teuenne CYTOK

. 3anaya: Ceresasi COC ¢ cuctemoii peak shaving

Bapuanr 15: Boennas yacts B TapymoBckoM paiione

. Harpyska: 150 kBt (ka3apmsl, mrra6, cucrema CBsI3H, OXpaHa)
. Cyrounoe norpebaenue: 1800 kBr*y
. Ocobennoctu: [NoBbimeHHbIe TpeboBaHus K 6€30IIaCHOCTH M HAEKHOCTH

. 3anaya: ABTOHOMHas CHCTeMa ¢ PE3€pBHPOBaHHEM M 3aluTOl oT EMP



3.5. 3apanus A5 IPOMEKYTOUHOIT ATTECTALHH (aKx3amen)

3.5.1 Konmponsnsie sonpocwt ona npoeedeHun IK3amena

1. [praunst ucnons3zosanus HuBUD B Mupe. O61mas onenka ucnonb3oanuss HUBUD B8 Poccuu.
2. Pecypebr Poccuu o uenonszosanuio HuBUD.

3 ['uaposHepretryeckuii norenuman Poccuu.

4. Mukpo - n munn '3C, ux knaccudukarus.

5. OCHOBHbIE XapaKTepUCTHKH PEYHOTO CTOKA.

6. [TonsiTHe cToKa pexu, ero H3MEHYHBOCTH B pa3pese CyTOK, HEJIeIH, Ce30Ha, Iojla U HECKOJIbKHX
JIET.

s ['maporpag peunoro croka.

8. WurerpaibHas KpuBas cToka.

9. Kpusas nponomkurensnoctn croka.

10.  Cxemsl tpamuuuonnsx I'DC, a Takke cXeMbl MHHH - U MHKpO-I"DC.

1. Cxemsl HanOpHBIX 1 Ge3nanopubx [IC,

12.  CnocoGwl Hanopa: mIOTHHHBIH U AepuBaumonusiit. TADC, [12C,

13.  Munu - u mukpo-I'C.

14.  Pexxumusie oco6ennoctu ['IC.

1S. OO6was xapaktepucTika norpebuteneii AJICKTPUYECKOH SHEPrUH.

16.  Crpykrypa norpebnenus JICKTpUYECKOH 3Heprun Poccuu.

17. CnocoGei pacuera suepronorpe6ienus.

18.  I'pauku noTpebienus s1ekTposHepruu.

19.  Cyrounsle, HeleIbHBIC, CE30HHBIE M TOJIOBbIE rpaMKH Harpy3Kku, UX MOKa3aTelIH.
20.  BanaHchl MOLIHOCTH M SHEPrHH B Pa3JIMYHBIX SHEPrOCHUCTEMAX, pPEe3epBbl MOLIHOCTH H HX
Ha3Ha4yeHHe.

21.  BeiM4MHA pe3epBOB MOIIHOCTH.

22.  Pexumnble ocobennoctu I'IC.

23.  OcHosuble TpeGoBanus, npeabseisemsie k IIC co CTOPOHBI S3HEPTrOCHCTEMBI.

24.  CyrouHble, He/leIbHBIE, CE30HHBIE H FOI0BBIE GANAHCHI MOIIHOCTH U YHEPTHH.
25.  I'OC Ge3 perynupoBaHusi U ¢ peryIHpOBaHHEM PEYHOro CTOKA B CYTOYHBIX M FOJIOBBIX OajaHcax.
26.  Mecto I'DC B CyTOYHBIX H FOOBBIX rpagukax, BO3SMOKHOCTH HECTH Pa3lINYHbIE BHJIbI pe3epBoB.

27.  Mecro COC B CyTOUHBIX H FO0BBIX rpaukax.

28.  Mecro BOC B ronoBsix rpadukax.

29.  BHYTPHCTaHIMOHHAS ONTUMMU3ALHUS PEKUMOB 3JIEKTPOCTAHLIH .

30.  OnpezneneHre ONTHMAIBHOTO COCTaBA arperaTtoB i CJIy4aeB, KOrja XapaKTepHCTHKH
arperaTtoB OJIMHAKOBHIE H Pa3HbIE.

31.  Meros! BHIGOpa ONTUMAILHOTO COCTABA ArPEraToB.

32.  OnrtuManbHbIE PEKUMBI SHEPTOCHCTEM.

33.  OntumanbHoe pacrpesiesieHie aKTHBHBIX H PEAKTHBHbIX Harpy3oK B 9HEProcHcTeMe.

34.  OnrtumanbHOe — pacnipesienieHHe  aKTHBHBIX M DeaKTHBHBIX Harpy30Kk B  CMELIaHHO
3HEProcUCTEME,

35.  Kpurepuu ontumMH3auH.

36.  Yyer pa3sjMuHBIX PeXXKHMHBIX OrpaHHYECHHIA.

37.  Vder norepb aKTHBHOW M PEaKTHBHOM MOILIHOCTH IpH ONTHMAIBHOM PacIpe/ie/IeHHH HAarpy30K
MEX1Y CTAaHLMAMM YHEPrOCHCTEMBI.

38.  XapakTepHCTHKH arperatos  31eKTPOCTAHLHIA.

39.  Buael 9HepreTHUeCKHMX XapaKTepPHUCTHK.

40.  DuepreTHYecKHe XapaKTePHCTHKH TEILIOBBIX SJIEKTPOCTAHLIUH.

41.  DHepreTHYecKne XapaKTEPUCTHKH T'HJIPO3JIEKTPOCTAHIIHH.

42.  Dueprernyeckue xapaktepuctuku COC u BAC.






