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ComepKaHHE

BrejieHue

[lens M 3agau H3yUYeHHS JUCI{HIUTHHEI

OO0opyaOBaHHE H MaTEPHAJIBI

HamnmeHOBaHHE MTPaKTHYECKHX padoT

CoJiepKaHie IIPaKTHYeCKHX padoT

[IpakTHyeckasg pabtora Nel Teoperm4yeckHe acmeKThbl PHeprocoepe:ReHHs H
JHeprerudeckon pPeKTuBHOCTH. MeTOIBl pacyeTa COCTABIISIONX ITOTEPH
BIIEKTPOSHEPT HH.

[TpakTiyeckagd pabdora No2 IIpakTH4yeckHe acCHeKThl BHeprocoepe;KeHHA H
JHePreTH4ecko’ PP eKTHBHOCTH MeTO ITO3JIEMEHTHRIX PACUETOB.
IIpaktHueckasg pabora Ne3 Crpykrypa morepb MONIHOCTH B 73JI€EMEHTAX
IEKTPOPHEPreTHYECKHX CHCTEM H CHCTeM 3JeKTpocHad:kenns Ilorepn
XOJIOCTOI'O XOJla B TpaHCc(opMaTope.

IIpaktiyeckass padora Ned l1lorTepH MOIMHOCTH H JJIEKTPOIHEPrHH B
3JIEMEHTAX CHCTEM JIeKTPOCHAO:KeHHA. [[oTepH AIeKTPO3HEPTHH B OaTapesx
KOHJIEHCATOPOB.

IIpaktHueckasgs pabdora Ned> Meponpuaraa O CHHKEeHHIO IIOTEph B
COBPEMEHHbBIX YCJI0OBHSAX. /[ OITYCTHMEBIE ITOT PEIHOCTH VUETA 3JIEKTPOSHEPTHH 110

OOBEKTY.

[TpakTHyeckasg paGora Ne6 I'ocymapcTBeHHAS OJTHTHKA SHeprocoepesReHNs H
NOBLINIEHHA  DHepreruvYeckod  pPeKTHBHOCTH. AHam3  IIOTEPH
BIIEKTPOSHEPT HH.

IIpaktiyeckass padora Ne7 Meponpuarus 1m0 CHHKeHHI0O IOTEPph B
COBpPEMEHHBIX YCIOBHAX. OIpeflelleHHe PacyeTHBIX HHIEPBAJIOB IIOTEPH
BJIEKTPOSHEPrHH.

IIpaktHueckasgs pabora Ne8 OmeHka 3KoOHOMHYECKOH 3(PPEeKTHBHOCTH B
COBpEMEHHBIX YCQIOBHAX. [VICIIONB30BaHHE  CTAaTHCTHYECKHX  METOJAOB
CpEeOHEKBAAPAaTHYHEIE TIOTPEITHOCTH.

[IpakTHueckasa padora Ne9 OpraHmszanMoHHbIE MEPOIIPHATHA 110 CHHKEHHIO
norepb. PekoMeHAyeMBIE IIpOorpaMMbl  pacueTa M aHalm3a IIOTEph
BJIEKTPO3HEPI HH.

Y4eOHO-MeTOAHYECKOE H HH(] OpMAIlHOHHOE OOecIeYeHHe JHCIIHIDIHHEI
IlepeyeHr OCHOBHOH M JOIOJHHTEIIPHOH IMTEPATYPRI, HEOOXOMHMOM IS
OCBOEHHS JTH CIIHIUIHHEI

IlepeueHr Yy4ueOHO-METOAHYECKOrO OOECIIEYeHHS CaMOCTOSTEIIBHOH PadOoTEI
O00YYArOIMXCS 10 JHCIHILJIHHE

[IepedyeHs pecypcoB HH(OPMAIHOHHO-TEIIeKOMMYHHKAIHOHHOH ceTH MHTEepHET,
HeOOXOMHMBIX IS OCBOSHHS JTH CIIHIUIHHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BrejieHue

[IpakTHUeckHe B3aHATHS CO3JAIOT OIITHMAJIbHBIE JHAAKTHYECKHE YCJIOBHS  JIJIS
JEeSTEIIbHOCTHOIO OCBOEHH S CTYAEHTAaMH COJIeP KaHHSI H METOA0IOTHH H3y4aeMOH JTHCIHILIIHHBI
«OHeprocOepeKeHHE B CHCTEMaxX »AIEKTPOCHAOKeHHSI», HCIIOIb30BAHHE CIIEIHAIIEHOIO
nabopaTopHOro OOOPYIOBAaHHS H TEXHHYECKHX CpeJCcTB. lIpakTHuecKHe 3aHSATHS 3aHHMAlOT
IIPeHMYIIECTBEHHOE MECTO IIPH H3Y4YeHHH OOIIeNpodeCcCHOHAIBHEIX H IPO()eCCHOHAIBHBIX
THCHHIUIHH. [IpakTHYecKHe 3aHSITHS IIPOBOISTCS C LEIbI0 BRIPAaOOTKH IMTPaKTHYECKHX YMEHHH H
IIPHOOPETEHNS HABBIKOB B PEINEHHH 3ajJa4, OTPa0OTKH VIIpa)KHeHHI, BEITIOIHEHHH YepTerKeil,
IIPOHM3BOJICTBE PACYETOR H T.II.

[{enpro IpaKTHYECKHX 3aHSATHIL SBIETCS (DOpMHpOBaHHE IIPAKTHYECKHX YMEHHH —
NPo()eCCHOHAIILHBIX (BBIMIOIMHATL OIpeJie]IEHHBIE JeHCTBHS, OIlepallHH, HeOoOXOIHMBIE B
IOCIIEAVIOMIEM B IPO(EecCHOHAIbHOH AeSITEIbHOCTH) HIIH Y4eOHBIX, HeOOXOJHMBIX B
IOCIIEAYIOMIEH YYeOHOH IESTEIbHOCTH IO OOMIENPO(ECCHOHAIBHEIM H ITPO(eCCHOHAIBHBIM
JTHCLIATIIIHAM.

BuGnuorpadguyeckiii CIMCOK COIEPXHT CBEJEHHS O CIPaBOYHOH JIHTepaType H
IOTIOIHHUTEIIbHBIX H3JaHHSIX, HeOOXOIHMBIX JUIS YIITYOJIeHHOIO H3YYEHHS OTIEeIbHBIX BOIIPOCOB.
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1. Ilens u 3a0 aun uzyueHua OUCUUNIUHbL

L[EHLH] JAHCITHILIIHBI ABIIACTCA ITOJIIYACHHE HeOoOXOIHMBIX 3HAaHHH B 00JIacTH PacHucTa, aHAJIH34a H
HOPMHPOBAHHA ITOTCPE MOITHOCTH H JJICKTPOSHCPI'HH H MEPGHPHHTHI‘T ITO X CHHACHHIO.
3agadi H3YVUCHIA JMCITHIDUIIHEL.

- OIIPEACIEITE BEIITHYHHDBI PACHCTHBIX HAI'PY30K,

- IIPOCKTHPOBATE CHCTEMY TEXHHYCCKOI'O Gﬁﬂﬂy}I{HEﬂI—HIH H PEMOHTA SHEPI'CTHYCCKIIX Dﬁ'LEI{TGE;
- PACCHHTEBIBATE IIAPAMCTPbI PCAIMA CETH H OIIPCACIICHHEM II0Ka3aTelleH KauyecTRa
JJNIEKTPOSHCPI'HH B €€ PACHETHBIX Y3JIdX.

2. Obopyoosarue u mamepuaibl

ATmapaTHele cpeicTBa: IIePeHOCHOH HOYTOYK, IIPOEeKTOP, JOCKAa MarHHTHO-MapKepHasl.
YueOHas ayIHTOPHS IS MPOBEeAeHHS YUeOHBIX 3aHSATHI, OCHaIlleHa 0OOpyAOBaHHEM H
TEXHHYECKHMH CPEJICTBAMH O0YYEHH L.

3. Haumenoeanue npakmuueckux paoom
Jlis 3a0uHOH (hOpMBI OOYYEHHS IIPeAYCMOTPEHEI CIEAVIOIMHE ITPaKTHYEeCKHe PaOoTHI:
IpakTHyYecKas padora Ne2. Crpykrypa noTeph MOIIHOCTH B 3JIEMEHTAX 3JIeKTPOIHEPTeT HUECKHX CHCTEeM H
cHCTeM JeKkTpocHaO:xenus [loIydyeHHe HABRIKOB — 1.5 dYaca. 1mpaktHyeckasd padora Ned.
MeponpHATHA 0 CHHKEHHIO IOTEePh B COBPeMeHHBIX ycIoBHax — 1,D yaca, IpakTHYecKasa padora Ne9.

OpraHH3alHOHHbIE Mep ONp HAT HA 10 CHIKeHKI0 moTepsb | [OJTVUeHe HABBIKOB — 1,5 yaca.

M3 Hx
No TeMpl HarnmeHoBaHIe TeM JUCIHIUIMHEIL, HX KpaTKoe O0peM
IpaKTHYeCKas
U CIHIUTHHEL COLEPKaHHE JacoB
IO OTOBKA, YaCOB
7 ceMecCTp
IIpaktiyeckasgs padora Nel Teopermuyeckme
ACIEKTHI JHeprocoepe:ReHns ]|
1 JHEPreTHIeckKon HPPeKTHBHOCTH. MeETOIBI 3
pacuera COCTaBJISFOIIHX IIOTEPh
BIIEKTPO3HEPIHH.
[IpaktHueckasgs pabora Ne2 IIpakruuyeckme
) ACIEKThI JHepProcoepeReHns ]| 3

JHeprerudeckon  sPpdexkrusHocTH  MeTtog
IO3JIEMEHTHBIX PACUETOB.
[IpakTtnueckasg padora Ne3 CTpyYKTYpa HOTEpPDH

MOIIHOCTH B 3JIEMEHTAX
3 WIEKTPOIHEPreTHIYECKNX CHCTEM H CHCTEM 3
WIEKTPOCHAOKeHH A [[oTepH X0JI0CTOro Xoja B
TpaHc(popMaTope.
[IpakTHyeckas padora Ned IloTepH MOIHOCTH H
4 oK me THH B JJIeMEHTAX CHCTeM 3

Ceprydukar: 2C0000043E9
AIEKTPOCHAOKeHN . [ [oTEpH BIIEKT POSHEPTHH B
1ne|_|,: eGayxosa Taru@@TFaPEsEN-KOHICHCATOPOB.

HpaKTHlIecI{aﬂ pabora Ned> MeponpusaTtus 1o
ﬂEchEHTEnEHEH 08. 2022 CHH/REHHIO noTepb B COBPEeMEHHBIX

Bnan




YCJIOBHAX. /[OITYCTHMBIE  ITOTPEINHOCTH  YYeETa
AIIEKTPOSHEPTHH 110 OOBEKTY.

[IpaktHueckasg padora Ne6 I'ocyzapcrBeHHasi
6 MOJIMTHKA 3Heprocoepe:keHHs H MOBbIIIEHHA
JHEpPreTHIeckon >(PpPeKTHBHOCTH. AHAIIH3
IIOTEPH TEKTPOIHEPIHI.

IIpakTiyeckasg padora Ne/ Meponpusarusa o
7 CHH/KeHHIO II0TePb B COBPEMEHHBIX YC/I0OBHAX.
OmnpeaelneHe pacUeTHBIX HHTEPBAIOB IIOTEPH
BIIEKTPOIHEPIHH.

[ IpakTHYecKas pabora No& Onenka
IKOHOMHYECKOH IPPEeKTHBHOCTH B
8 COBpPeMEHHBbIX YCIoBHAX. [icmonp3opaHue
CTaTHCTHYECKHX METOIOB CpeAHEKBAIpaTHUHEIE
TIOIPEITHOCTH.

[IpakTHueckasg padora Ne9 OpraHmsanHoOHHbIE
MEPONIPHATHA MO0 CHIDKEHHI0  TOTEpPb.

PEI{GMEH,I[}’EEIBIE ITPOI'PaMMEI PAaCHuCTa H dHAJIH34d
ITOTEPE IIICKTPOSHEPIHI.

Hroro 3a 7 cemectp:

27

HToro:

27
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IIpakTHdeckast padora Nel

Teopernueckne acneKTbl SJHEProcoepe;ReHUA H SHepreT Hueckoi 3PpPeKTHBHOCTH.

Ileap padoThbl: M3yunTh METOAEI pacyeTa COCTABIISIOIIX ITOTEPD HTIEKTPOSHEPIHH.
Axmyanvnocms memol:
3aKJIFOYaeTCs B HEOOX0JUMOCTH IIPHNOOPETESHIS HABLEIKOB [0 PacueTy HOTEPh.

B 3aBHCUMOCTH OT IOJIHOTEI HH(OPMAIIIHI O Harpy3KaxX CETU U BUJa pacdyeToB (II.
1.5) miga omnpedeneHHs HArpy204HBIX IIOT€Ph PEKOMEHAYETCS HCIOJIL30BAaTh
cIIeIyIOoIe MeTodnl [3]:

[IO3JIEMEHTHBIX pacyeTOR;

XapaKTEPHBIX PEKIMOB,

XapaKTEPHBIX CYTOK;

CpeIHIX HarpyzoK;

YIICJIa YaCOB MaKCHUMAalIbHEIX IIOTEPh;

CTaTUCTIUECKIE.

2.2. OnpejeseHne HArpy304YHEBIX IIOTEPh IO METOJY II03II€MEHTHBIX PacueTOB
IIPOM3BOIAT 110 hopMyIIie

AW, = mrﬁﬁfffj, (2.1)

i=1 Jj=1

r7ae k - 4ICJI0 3JIEMEHTORB CETIL,

1" - pacUeTHBIN IIEPUOJI, U,

At - MHTEpBaJl BPEeMEHN MEXAYy IIOCIeJOBaTEILHEIMI 3HAUEHUAMU TOKOBHIX
Harpy30K 3JIEMEHTOB, II0JIy4aeMBbIX C IIOMOIILIO YCTPOIICTB TEIEN3MEPEHIS, U,

I;; - TOKOBas Harpyska i-I'o 3JIEMEHTa ¢ COIIPOTUBIIEHNEM R; B MOMEHT BpEMEHU j.

2.3. OmnpenesieHne HArpy304HBIX IIOTEPL II0 METOAY XapaKTEPHBIX PEXKIMOB
IIPON3BOJIAT IO PopMyIIe

AW, = T APL,, (2.2)

i=1

roe AP; - Harpy304Hbl€ IIOTEpH MOIMHOCTH B CE€TH B [-M PpeXUME
IIPOJOJDKUTEIILHOCTLIO f; HACOB,;

1 - 9HICJIO PEKUMOB.

Harpy3km y3JI10B CETH NPHUHUMAKOTCSA IIO0 JJAHHBIM KOHTPOJILHEIX H3MEpPEHMI.
Ilepen pacueToM MOTEPEL AOKHA OBITH IMPOBEcHA OaTaHCHPOBKA Harpy30K y3IJI0B
C CYMMAapHO! Harpy3koi ceTu. J[JI1 1eprno1oB, B KOTOPBIX KOHTPOJILHEIE H3MEpPECHU
Harpyz0K y3JIOB HE IIPOBOAMINCE, HATPY3KU JOJIKHEI OBITH IIOIYUEHEI C IIOMOIILEO

pacueTa; HesmdihdisddzBECTHO CyMMapHOl Harpy3ku ceTu. IIpu oIepaTUBHBLIX
Ceptud ' 0 T
Eﬁc@@?%ﬁ%ﬁﬁ%ﬁﬁ% f1OYUaIOT ¢ MOMOIIBLIO TEIIEN3MEPEHU.

Bnagen llleGayxoea TaTesH OBHA

2.4 OHpﬂl[EHEHHE HAI'PY3O0HHEIX IIOTCPE IIO0 MCTOAY XdpPdKTCPHBIX CYTOK
ﬂehmawﬂ&gg%%%ﬁmu%mpwﬂe



ﬂ'WH - EﬁWHﬁ'KEaKh (23)
=]

=

A€ m - HIHICJIO XdPdKTCPHBIX IICPHOOOB pHGDTBI CCTII (HETHIIfi[, BHMHHﬁ:. IIaBOJKA4d
1 T.,[[.):, PAaCHCTHBIC IIOTCPHM 34 KOHTPOJIBHBIC CYTKH KaxXJJI0I'0 I3 KOTOPBIX,
PaCCHUTAHHEBIC 110 N3BCCTHBIM rpadeHaM Harpy3KH B y3J1aX CETI, COCTABILAOT AW, |

Hi *

ﬂm{; - JKBHBAJICHTHOC YIICJIO ,[[Hﬂﬁ JIIA [-TO XAdpPdKTCPHOI'O IICPHOJa, CYT.
OKBHBAJICHTHOE YHCJIO ,[[HEE[ JLJIA [-TO XdPAaKTCPHOI'O IICPHO/J4 OIIPCACIIAIOT 11O

hopmyrie
ﬂam’ = W;j "F(Wc?ﬂe']'-' (24)

rne W, - DslexTposHeprus, OTHOyIIEHHas B CeTb B [-M  IEPUOJE
IIPOJIOJIKUTEIbHOCTBIO /[; CYTOK;

Wei- 5BIEKTpOSHEPTIA, OTIYINEHHas B CEThb 3a CYTKU, pPacUeTHHIE IIOTEPU
AJIEKTPOAHEPTUH 32 KOTOPEIE COCTABIUIN AW, IJIH 110 (pOpMYyJIe

ki .l .l
.ﬂam’ = 'ZI Hﬁfﬂjﬂ‘rﬂ:{, (25)
j=

rjie kj - 4ICJIO MeCSIEB BXOIAIINUX B i-11 XapaKTEPHBIN IIEPUOJ,

W, - anekTposHeprus, OTIyIEHHasd B CEThL j-M MECHIE, UICIIO JHEN B KOTOPOM
cocTaBIieT /[};

W, - »5SnexTposHeprus, OTIyIIeHHas B CETb B MecdAlle, BKIOYAIOIIEM
KOHTPOJIbHBIE CYTKU, WIN II0 (popMyJie

Tui = 27,414, (2.6)

rae [ - 4ncio xapaKTepHBIX CYTOYHBIX I'pa(pUKORB B i-M XapaKTEPHOM IIEPHO/IE;

J[; - YHCIO CYTOK B XapaKTE€pHOM IepuoAe padOThEl CETH, Ha KOTOpOE
pacIpOoCTpaHsIETCA j-II XapaKTEPHBIII CYTOUHBIN I'pa]uK;
A; - cymMMa KBaJpaTOB OpJUHAT j-T'O XapaKTEpHOrO CYTOYHOI'O TIpaduxa

CYy MMAapHOIil Harpyzku cetn (padoune, Hepadboune CyTKH);,
A, - cyMMa KBaJpaTOB OpAUHAT CyTOYHOTO rpadpuka CyMMapHOI Harpy3KI CETH,
COOTBETCTBYIOIIEr0 CyTKaM, 3a KOTOPELIE PACCUNTHIBAIINCE IIOTEPH AW .

[Ipu ncnonbzoBaHun Gopmy (2.5), (2.6) pacUeTsl 3HAUEHUI AW, IIPOU3BOLAIT IO

rpacpukaM Harpy3km B KaXXJOM H3 V3JI0B, IIOJIYUEHHBIX N3 BEIOMOCTEHN
KOHTPOJILHEIX  H3MEPEHUII U  CKOPPEKTHPOBAHHEIX  II0  MOTPEOJICHUIO
AIIEKTPO3HEPIUN B y3ie 3a Mmecail Wy OpAuHATBEl CKOPPEKTUPOBAHHOIO Ipaduka

aK TUBHQH MBI GEA ke OTIPEAETISIOT 110 (popMyJIe
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rae ax - KO3 UIIIEeHT KOPPEKTUPOBKU,

p - OpAUHATa NCXOQHOIo rpaduka.
KosddumueHT ax onpeaensatoT 1mo GopMyiaM:
B CJIy4dae HUCIIOJIL30BaHUSA (2.5)

af{ — WM f(fqmilpiti)a (28)

rae /{y - 4iciio JHENU B MECHIIE,

pi - OpJINHATa CYyTOYHOIO I'paduKa, IIOIYUEHHOTO IIyTeM M3MEPEHIL,
t; - IPOJOIIKUTEIILHOCTL CTYIIEHH rpaduka, u,

B cJIydae HCIOIB30BaHUA (2.0)

aI{ — Wmdp "'Ir(ﬂp Ifzrlpf't.«']ﬂ (2.9)

TJIE€ p - J10JIA BJIEKTPO3HEPT UM, IOTPEOIIEHHON B paboune JJHU, OTH. €], .

/[, - uncio pabounx AHEN B MECHIIE.

KoppekTupoBky rpaduka peakTHBHON MOIIHOCTH OCYIIECTRIITIOT aHAJIOTMYHO.

2.5. OnpeaeneHne Harpy304dHBIX IOTEPh METOJIAaMH CPEJHNX HArpy30K 1 4HCIIa
JaCOB MaKCHUMAJIbHEIX IIOTE€Ph T IPOU3BOASAT IO PopMyJIaM:

AW, = AP,  K;T; (2.10)
AW, = AP, 1 (2.11)

H.MagcC "

rji€¢ APucep M APyyake - Harpy3odHble IMOTEPH MOIMHOCTHU, OIPEAEJIEHHBIE 10
CpE€IHIM I MaKCHMallbHBIM Harpy3kaM COOTBETCTBEHHO,

Ky - xoappuruent popmel rpaduka;

I’ - IpOAOIKUTEILHOCTE IIEPNO/IA, 38 KOTOPHII OIPEIEIIIIOTCS IIOTEPH, .

CpeaHue Harpy2KH V3JI0OB OIPEACIIOT IO IIOKazaHHAM IIpHOOPOB ydeTa

slekTposHeprun (4| 3HaueHns X; U T OII CACIIMIOT HEIIOCPEACTBCHHO IIO d (PIK
i

CYMMAapHOII Harpy3Ku ceTu, GUKCUPYyeMOMY B JHCIIETUEpCKOil BegoMocTH |5 ], mn
1o opmynam:

K, = [ﬂ’lm +{“J,876] — [@m,smj : (2.12)
K
3 LA KC
T 2
1= (0,124+0.876K,) -8760 = [{1124+ 1{}%] 8760, (2.13)

rae K - koapUIUeHT 3anoJIHeHN rpaduKa.

2.6. QW?WAQ HaI'py30HHLIX  IIOTCPb  CTATHCTHHCCKIMII  MCTOJddMI

pon3BYRSFTHPHEEG AR I perpecCHOHHOI 3aBICUMOCTH IIOTEPhL OT 000OIEHHEIX
Ceprwdukar: 2C0000043E9ABEBS52205E7BAS00060000043E

Bragendd P AKRTOPHCTHHK ACK@Mpddn P CIKITMOB SJICKTPITHCCKIX ceTell. YKa3zaHHbIE 3aBUCHIMOCTH
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YICIa CXEM H peKUMOB ceTell (BeIOopkn). OnpeaenieHIe OTeEPh A1 APYTHX CXEM
I pIKIIMOB IIPOM3BOIAT I10 IIOITYUEHHO I 3aBICIMOCTHU O€3 SIIEKTPUUECKOTO pacyeTa
CEeTH.

Jlnsa cereil pazinuHbIX rpynn (. 1.9) peKoOMEHIVIOTCS CIEIVIONNE METObI
pacuera.

MeTto MOAIEMEHTHBEIX PAaCUETOB PEKOMEHIAYETCSA KaK IIPEAIOUYTUTEIbHBIN I
OTJIEIbHEIX JIMHUN 1 TpaHCGOpMAaTOPOR, IOTEPU B KOTOPEIX CYIIECTBEHHO 3aBUCST
OT TPaH3UTHBLIX IIEPETOKOB.

Merox XapakTEpHBIX PEXINMOB pPEKOMEHAYVETCS JII pacueTra IIOTEPhL B
TPAaH3UTHON CE€TU IIpH HaIuduu TelenH(pOopMallull O Harpyskax y3JI0B,
[IepuoaNMUecKn nepegaBaemMoil B Bl sHeprocucteMel.

MeTron XapakKTEpHBIX CYTOK PEKOMEHAVETCSA KaK IMPEANOUTUTENILHBIN IJIT
pacdera MmoTepb B 3aMKHYTHIX ceTdax 110 kB u BeIIe, HE y4acTBYIOINX B OOMEHE
MOIITHOCTBIO. JloIlyckaeTcsad NpUMEHEHHNE METOoJ[a 4YIcjla 4YacOB MaKCHMaJlbHBIX
[IOTEPh.

Meron cpeaHNX Harpy30oK PpEKOMEHAYETCSA KaK MIPEAIIOUTUTEIILHBIN I
pPazOMKHYTHIX ceTell 6-150 kB mnpm Haamumm [JaHHBIX 00 53IEKTPpO’HEPIHH,
[IPONYIEHHON II0 TOJIOBHOMY VYYacTKy CETH 3a pacCMaTPUBAEMBLINI IIEPUO/I.
JlomyckaeTcsa IIpUMEHEHNE MeTOoJa 4YHcja YacoB MaKCUMAIIbHBEIX IIOTEPS.
CTaTUCTHUECKNE METOJIbl PEKOMEHIVIOTCSI KakK IIPEAIOUTUTEIILHBIE IS
omnpeJienieHns 1otepb B ceTaAxX 0,38 kKB u BBIABIEHUA 3aBUCUMOCTEN IIOTEPhL OT
OCHOBHBIX BIIISOIMNX (PaKTOPOB B CETIX BCEX HAIPSKEHMHII.

Jlna pacuera U aHaln3a IOTEPh B PAa3OMKHYTHIX ceTax 0-20 kB momyckaercs
[IPUMEHEHNUE  CTATUCTUYUECKUX  METOJIOB  OMNPEACIICHNS  SKBUBAJICHTHBIX
COIIPOTHUBRIIEHUII JINHUIT OT 0O0OIEHHBIX [TIapaMeTPOB CXeMEI (Cy MMAapHOII JJINHBI U
YICJIa YYACTKOB JIMHHIHU, CEUCHI FOJIOBHOIO y4acTKa M T.II.).

2.8. Jlo BHeipeHUs IporpaMm Ha OBM pacyeThl IOTEPL B PA3OMKHYTHIX CETSIX O-
150 kB Moryt npom3BOAUTLCA BPYUHYIO. B 3aBHCHUMOCTH OT BHJla MMEIOIIEICH
NHQOPMAIIIII O HAarpy3Ke FOJIOBHOIO y4YacTKa CETU HCIIONIB3YIOT METOJ CPEIHIIX
Harpy30K, OIpe/IesIsasd pacyeTHOE 3HaUEHHE ITI0Teph (ThIC. KBT-4) o dhopmye

_ (W, +W;)K;

AW, '
U2T

H

R, (2.14)

METO/] UHCJIa YaCOB HAUOOIBIINX HOTEPh (ThIC. KBT-u) mo dopmyie

AW, =3I _R_1K,. (2.15)

rne W, m Wy - akTuBHas, TEIC. KBT-4, U peaKTHUBHas, THIC. KBap-d, SHEPIU,

[T OITy I EREMSHERASAER0 TOBHOU YIACTOK CETH 3a BpeMd T

Cepmq}uuarl]‘%ﬂpﬂﬂﬂﬁlﬁmﬁmﬂlmmﬂﬂiEHHE AIE PaCHCTA HAI'PY3OHHBIX IIOTCPL, HB;

Bnaneneu: llleGayxoea TatenAHa AnexkcaHopoBHa ]
Lnxe - MaKCIIMAlIbHasg Harpyska TOJIOBHOTO yuacTKa, KA,
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Kk - Ko3((UIIEHT KOPPEKTHPOBKM, MOpMHUMAaeMbIll paBHBIM 1,37 mpu
ICIIOJIb30BAHNN 3HAUEHUSI TOKa, IIOJIYUEHHOIO IIYTEM HEIIOCPEICTBEHHOTIO
N3MEPEHNS, I paBHLEIM | B OCTaJIbHBIX CIIyUasx.

OKBHBAJICHTHOE HAaIIPSKEHIE OIPEICIIIIOT 10 (hopMy JIe

U, = KU +(1-K)U?Z, (2.16)

rae K - xoadduiinenT, npuHuMaeMulil paBHBEIM 0,9 g ceteli 6-20 kB u 0,8 - a4
cetell 35-150 kB;

U, n U, - HanpspKEHU Ha IIMHaX I[[eHTpa nuTaHud JuHun 6-20 kB B pexunmax
MaKCHMaJIbHBIX 1 MIHIMAaJILHEIX Harpy30K COOTBETCTBEHHO,

OKBUBAJICHTHOE COIPOTHURJIEHNIE JIMHIH PacCUNTHIBAIOT 110 (pOpMyIIe

k ) 9
R, =>hR /I, (2.17)
i=1

roe h; mw hy - BEIUMYHHBEI, MPONOPIMOHANBHBEIE ((aKTHUECKH WM IIO
IPEAIIONI0KEHHIIO ) Harpy3Ke i-I'0o AJIeMeHTa CeTH COIPOTURIEHNEM R; I TOJIOBHOIO
ydacTKa COOTBETCTBEHHO. B KauecTBe 3TUX BEJIMYUMH MOTYT HCIOJIL30BAaTLCSI TOKI
YYaCTKOB, YCTaHOBJIEHHBIE MOITHOCTHU TpaHC(OpMaTOPOR, IIOIYUAIOIIUX ITUTAHUE
10 i-My Y4acCTKy M T.II. IIpu aToM cymMma h; A1 Harpy304YHLIX Y3JI0B JJOJIKHA OBITh

paBHa /1.
[Ipn OTCYTCTBUH OJaHHEIX O Koadduiuenre ¢opMel rpaduka BmecTo (2.14)

IICIIOJIB3YIOT (POPMY Ty

W2 +W5
AW, =132 _—CR_. (2.8)
U,T
IIpU OTCYTCTBUH JJAaHHBIX O MPOIIYCKE peakKTUBHOM »Hepruu - popMyIy
W2+ ki
AW, = 1,252 2R _. (2.19)
UST
IpU OTCYTCTBUU JAaHHBIX O k¢ 1 0 Wy - popMyIty
W,
AW, =1,63——R,_. (2.20)

U.,T

GK

2.9, llotepu snextposHeprun B nuHuH HampsxkeHneM 0.38 kB (% oTiycka
AJIEKTPOAHEPTUU B CETh) ONPEAEIISIIOT 110 (hopMyJIe

AOKYMEHT MOAMUCAH
ANEKTPOHHOW NOAMMCHIO 1 (2.21)

Ceptudomkar: ECDDGGGdSEBﬂBBBQEEEDEETBASDﬂﬂEGﬂGG%KE = {]'-' T)rcx-nsp‘ﬂ'["rl T 3
MEKC

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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rae AU, - moTepu HaOpsKEHUS B MaKCHMYM Harpys3ku cetu oT muH TII 10
HanOoJee yAaJIeHHOIO SIEKTpOoIpueMHIKa, %;

Kiuep - X03(PUIINEHT, YUUTHIBAFOIINII HEPABHOMEPHOCTH pacHpe/eTICHU
Harpy30k 1o dazam.

KoappunmeHT Kyep OTIPEAEIAIOT IO (OpMYy JIE

Ky =3—atli*le 1y 5% ) g 55 (2.22)
(I,+15+1,)" R, Ry

rae Ia, Is, Ic - n”3MepeHHbIE TOKOBRLIE HArpy3KH (a3,

Ry/Ry - OTHOIIEHNE CONIPOTURIIEHUIT HYJIEBOT'O U (Pa3HOTO MPOBOJOB [6].

[Ipu oTCYTCTBUM JJTaHHBLIX O TOKOBBLIX Harpy3kax CIeQyeT HPUHIMATL. A1 JIMHUIT
C Ro/Ry = 1 Kyep = 1,13, anst munuii ¢ Ry/Ry = 2 Kep = 1,2.

OtHomeHne T/ T yake IPUHIMAIOT B COOTBETCTBHU CO CJIEAYHOIMMU JaHHBIMU:

T vae, g 2000 3000 4000 5000 6000

T/ T vaxe 0,46 0,52 0,6 0,72 0,77

OTHOCHTENbHEIE NOTEPH 3JIeKTposHeprun, % B K nuHuax 0,38 kB onpenensoT
mo gopmy e

AW,
AWyz ==~ (2.23)
>,
=1
rAe AW, - OTHOCHTEJbHBIE IOTEPU 3IEKTPOSHEPTHU B -1 IHMHUH, OIIpeAelIeHHbIE
mo opmyte (2.21):
I; - MaxcuMaIbHas Harpy3Ka FOJIOBHOTO yUacTKa i-Ii JTUHUN.
Konmponsnbie eonpocoi:
]. Kakum o00pazoM cBS3aHBEl pacueTHBIE aKTHBHAsd §  pPeaKTHUBHAas
MOIITHOCTH?
2. B kakoM ciydae HEOOXOAUMO MPOBECTU KOPPEKTHUPOBKY pPacUETHOI

AKTUBHOII MOIITHOCTH?

JOKYMEHT MNMOANCcAH

SMEKTPOHHOM NOANMEHo [ pagTIUecKkas padora Ne2
Cepmwdukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

MeTo 1 Io3IeMEHTHEIX pacueToR.
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Ileas padoThl: M3y4unTs METO IOAJIEMEHTHBIX PacUETOBR.

AxkmyanvHocmb membl:

3aKIrodyaeTcsl B HEOOXOQUMOCTH IIPHOOPETEHHS HABBEIKOB IIO pacyeTy
METOJOM PacUETOR

MeTto MOAIEMEHTHBEIX PAaCUETOB PEKOMEHIAYETCSA KaK IIPEAIOUYTUTEIbHBIN I
OTJIEIbHEIX JIMHUN 1 TpaHCGOpMAaTOPOR, IOTEPU B KOTOPEIX CYIIECTBEHHO 3aBUCST
OT TPaH3UTHBLIX IIEPETOKOB.

Merox XapakTEpHBIX PEXINMOB pPEKOMEHAYVETCS JII pacueTra IIOTEPhL B
TPAaH3UTHON CE€TU IIpH HaIUYUN TelenH@opMalml O Harpy3kax y3JI0B,
[IepuoaNMUecKn nepegaBaemMoil B Bl sHeprocucteMel.

MeTron XapakKTEpHBIX CYTOK PEKOMEHAVETCSA KaK IMPEANOUTUTENILHBIN IJIT
pacdera MmoTepb B 3aMKHYTHIX ceTdaxX 110 kB u BeIIle, He y4acTBYIOIUX B 0OMEHE
MOIITHOCTBIO. JloIlyckaeTcsad NpUMEHEHHNE METOoJ[a 4YIcjla YacOB MaKCHMaJIbHBIX
[IOTEPh.

Meron cpeaHNX Harpy30oK PpEKOMEHAYETCSA KaK MIPEAIIOUTUTEIILHBIN I
pPazOMKHYTHIX ceTell 6-150 kB mnpm Haamumm [JaHHBIX 00 53IEKTPpO’HEPIHH,
[IPONYIEHHON II0 TOJIOBHOMY VYYacTKy CETH 3a pacCMaTPUBAEMBINI IIEPUO/I.
JlomyckaeTcsa IIpUMEHEHHE MeToJa 4YHcjla YacOB MAaKCUMAaJbHBIX IIOTEPD.
CTaTUCTHUECKNE METOJIbl PEKOMEHIVIOTCSI KakK IIPEAIOUTUTEIILHBIE IS
omnpesienneHnsa 1otepb B ceTaAxX 0,38 kKB u BBIABIEHUA 3aBUCUMOCTEN IIOTEPH OT
OCHOBHBIX BIIISOIMNX (PaKTOPOB B CETIX BCEX HAIPSKEHMHII.

Jlna pacuera U aHaln3a IOTEPh B PAa3OMKHYTHIX ceTsax 0-20 kB jomyckaercs
[IPUMEHEHNUE  CTATUCTUYUECKUX  METOJIOB  OMNPEACIICHNS  SKBUBAJICHTHBIX
COIIPOTHUBRIIEHUII JINHUIT OT 0O0OIEHHBIX [TIapaMeTPOB CXeMEI (Cy MMAapHOII JJINHBI U
YICJIa YYACTKOB JIMHHIHU, CEUCHI FOJIOBHOTO yYacTKa M T.II.).

2.8. Jlo BHeipeHUs IporpaMm Ha OBM pacyeThl IoTEPh B pa30MKHYTEIX CETAX O-
150 kB Moryt npom3BOAUTLCA BPYUHYIO. B 3aBHCHUMOCTH OT BHJla MMEIOIIEICH
NHQOpPMaIIIII O HAarpy3Ke FOJIOBHOIO y4dacTKa CETU HCIIONIB3YIOT METOJ CPEeIHIIX
Harpy30K, OIpe/IesIsasd pacyeTHOE 3HaUEHHE ITI0Teph (ThIC. KBT-4) o dhopmye

_ (W, +W;)K;

AW, -
U,T

H

R (2.14)

METO/] UHCJIa YaCOB HAUOOIBIINX HOTEPh (ThIC. KBT-u) mo dopmyie
AW, =3I2__R_1K_. (2.15)

rne W, m Wy - akTuBHas, TEIC. KBT-4, U peaKTHUBHas, THIC. KBap-d, SHEPIU,
[IPpOIYIIE€HHAs Yyepes FOJIOBHOI y4acTOK CeTU 3a Bpem:d 1

U - SEBURAASHTHQS HaNIpshKeHNe ATLT pacueTa Harpy309HBIX IIOTepE, KB:
Iwgmmé'ﬁ%rﬁﬁﬁ%a%? 3Ka IOJIOBHOTO y4acTKa, KA

Ceptudmkar: 00043E9ABBBO952205E7TBAS000600
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Kk - Ko3((UIIIEHT KOPPEKTHPOBKM, HOpUHUMAaeMbIll paBHBIM 1,37 1mpn
ICIIOJIb30BAHNN 3HAUEHUSI TOKa, IIOJIYUEHHOIO IIYTEM HEIIOCPEICTBEHHOTIO
N3MEPEHNS, I paBHLEIM | B OCTaJIbHBIX CIIyUasx.

OKBHBAJICHTHOE HAIIPSKEHIE OIPEICILIIOT 110 (hopMyIIe

U, = KU +(1-K)U?Z, (2.16)

rae K - xoadduiinenT, npuHuMaeMulil paBHBEIM 0,9 g ceteli 6-20 kB u 0,8 - a4
cetell 35-150 kB;

U, n U, - HanpspKEHU Ha IIMHaX I[[eHTpa nuTaHud JuHun 6-20 kB B pexunmax
MaKCHMaJIbHBIX 1 MIHIMAaJILHEIX Harpy30K COOTBETCTBEHHO,

OKBUBAJIEHTHOE COIIPOTHURJIEHNIE JIMHIH PacCUNTHLIBAOT 110 hopMyJie

k ) 9
R, =>hR /I, (2.17)
i=1

roe h; mw hy - BEIUMYHHBEI, MPONOPIMOHANBHBEIE ((aKTHUECKH WM IIO
IPEAIIONI0KEHHIIO ) Harpy3Ke i-I'0o AJIeMeHTa CeTH COIPOTURIEHNEM R; I TOJIOBHOIO
ydacTKa COOTBETCTBEHHO. B KauecTBe 3TUX BEJIMYUMH MOTYT HCIOJIL30BAaTLCSI TOKI
YYaCTKOB, YCTaHOBJIEHHBIE MOITHOCTHU TpaHC()OpMATOPOR, IIOIYUAIONIUX ITHTAaHLE
10 i-My Y4acCTKy M T.II. IIpu aToM cymMma h; A1 Harpy304YHLIX Y3JI0B JJOJIKHA OBITh

paBHa /1.
[Ipn OTCYTCTBUH OJaHHEIX O Koadduiuenre ¢opMel rpaduka BmecTo (2.14)

IICIIOJIB3YIOT (POPMY Ty

AW, = 1,3Hﬁ:fw"§ R, :
U,T
Koumponwvnole sonpocol:
l. Kakum o0OpazoM CBfA3aHBl pacyeTHBIE aKTHBHAsI U peaKTHBHA:
MOIITHOCTH?
2. B kxakoM ciaydae HEOOXOQUMO IPOBECTU KOPPEKTUPOBKY pPacueTHOI

AKTUBHOII MOIITHOCTH?

IIpakTieckast padora Ne3

[IoTepu X0I0CTOro X0jJ1a B TpaHC(opMaTope

MEH

W -
Hé&Hbonpadeiblic HayunThbcsd pacdyéTy IOTepb XOJIOCTOIO XOZa B
Ceptud ' ﬁ%ﬁ?w 05E/7BAS00060000043E
Bna,qeng_l,‘ﬁa LUE&H ETET?j?EﬁHé_;HEEHﬂpDEHE

Knmyd/IbHOCNb nemMbl.
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3aKIIFOYaeTCsI B HEOOXO0JMMOCTH IIPHOOPETEHNS HABLEIKOB I10 PacueTy POTEPh
TpaHCopMaTopa

Onpenpennts Tok K3 3a peakTopoM I HaOpsDKEHIE Ha IMITHAX B CICTEMAax
JInneitnwiil peakTop 6 kB, 8 %, 600 A; caBoennsii peaktop 6 kB, 12 %, 2000 A, m

= 0,5. BropuuHOoe Halp:sKeHUE MUTAIoIero TpaHcdopmartopa 6,6 kB; Tok K3 mo
peakTopa 16 KA.

Peuwiernue
1. CompoTuBieHne INHENHOTO peakTopa:

Xp =10-X-U/+/3-1=10-8-6/+/3 600 = 0,462 Om.
COoIpOTURIIEHNE CUCTEMEI JI0 BEIBOJOB 6,6 KB muTaromiero TpaHcdopmMaTopa:

Xc = 6600/~/3 16000 = 0,238 Om.

Tox K3 3a IMHENHBEIM pEaKTOPOM:
Y= 6600/~/3 (0,238 + 0,462) = 5450 A.

2. ConpOoTHUBJIEHNE OJHON BETBU CABOEHHOTO peakTopa:
Xp=10-12-6/2000 = 0,36 Om.

Tox K3 3a peakTopom:
1Y = 6600/~/3-(0,36 + 0,238) = 6379,65 A.

HEG6XD£[HMG O6pELTHTB BHIMAHHNC Ha TO, HTO XOTA PCAKTOPBI HNMCHOT
HOMIHAJIBHOC HAIIPAXKCHIIC 6,0 KB, BKJIIOYCHBI OHM Ha BTOPHHYHOC HAIIPAMKCHIIC

IUTaloIEero TpaHcdopmaTopa 6,6 kB m mnpuBedeHHs K OJHOMY PacueTHOMY
HAaIIpSDKEHUIO B 3TOM CIIydae He TpeOyeTcs.

3. Hanpsxkenne Ha munHax npu K3 3a MUHENHBEIM peakTopoM Ul = J3- IE] Xp =

\/5'5450-0,442 = 4356 B, 1 4356/6600 = 0,66 HOMUHAJILHOTO.
HanpspkeHne Ha HEIIOBPEXK ICHHOII CEKITUI IINH 110 pUc. 60 paBHO:

\/5-0,36-6379:65 =3971.4 B, nnu 0,602 HOMHUHAaJILHOTO.

CHEE[}"E‘:T OTMCTHTE, HTO T4KOC HAIIPAKCHIIC HC oOecrieunBaer HaﬂEH{HOﬁ
pa6DTBI MAI'HITTHBIX H}’CHE’LTEHEEZ OOBIYUHO UX HAIIpAMKCHIIC OTIId/dHITA KOJIeOeTcs

B npegenax 0,65...0,75 HOMHHAILHOTO U B JAaHHOM CIIydae MOTYT MMETL MECTO
HEIPaBIWILHBIE OTKJIFOUEHUS AIICKTPOABUraTEIICH.

Te e HaIpsKeHUSI MOYKHO OIPEASIIUTh I IO BEIpaxkeHusM (23) u (24):

Um = 0,462-U/(0,462 + 0,238) = 0,66 Us:
Um = 0,36-U/(0,36 + 0,238) = 0,602 Us.

Ha mojcranimn BeIBeAeH 13 paboTel TpaHcdopMmartop 2T um ceximsg muH [V

O E
ITUTaeTCAAOOWEN nn%gmampa yepez peaktop TpaHcopmaTopa 2T. TpeOyercs

Ceprub QHP CARTEHEE: TiQ Ko 203 Ha cSRII B IH [ V.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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CxeMa IoJCTaHIIIN

Peuiernue
CoIpOoTHRIEHUE ABYX MOCIIEAOBATEILHO BKIIFOUCHHBEIX BETBEIl peakTopa IO
BEIPaKEHIIO (22 ) paBHO:

Xbc =2-0,36:(1 +0,5)=1,08 Om (puc. 6),
Tok K3
1Y = 6600/~+/3-(1,08 + 0,238) = 2894,56 A,
¥ = \/3-2894,56/2 = 2503,8 A
HAIIPpAXKCHIIC Ha CCKIMIM IIIIH I P4BHO.
1,08-U/(1,08 + 0,238) = 0,819U.

Kﬂﬂmpﬂﬂ bHble 60NPOCHI.

l. Kakum o00pazoM CBfA3aHBlI pacueTHbIE aKTHBHAsI U peaKTHBHA:d
MOIITHOCTH?
2. B kxakoM ciaydae HEOOXOQUMO IIPOBECTU KOPPEKTUPOBKY pacueTHOIl

AKTUBHOII MOIITHOCTH?

IIpakT4ieckast padora Ned

[IoTepu anexTposHeprun B OaTapesx KOHJIEHCATOPORB

Ileanb padoTbl: M3ydnTh HOTEPU 3JIEKTPOSHEPTUH B OaTapesaxX KOHAEHCATOPOB.
AxkmyanvHocmb membi.:
3aKIIFOYaeTCsI B HE0OXOJMMOCTH MPpHUOOPETEHNS HABLIKOB II0 pacdyeTy MOTEPh
B KOHJIEHCATOpax

Tox K3 Ha munHax nuraromien rmojactTanun pageH 10 kA mpu HanpsKeHnn 6,0

KB. BHEQHBIER dander ClaJaHud Toka depe3 1, 2, 3 ¢ And MeJHOro kaOerrd
Ceprn @@ SN S B MNP0 ST RPEIOTD HORM

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Peuiernue
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OmnpeaennuM aKTHUBHOE CONIPOTHRIEHUE Kadens mpu Temmnepatype 65 °C. 1o
7
[IpuroxkeHnuto 7 akTUBHOE COIIPOTURIIEHNE MeJHOro kKademnsa 50 MM~ rpu

temneparype +20 °C paBHo 0,37 Om/kM. IIpu Temneparype 65 °C conpoTURIEHUE
oyger 0,37- [1 + 0,004 (65 —20)] =0,4366 Om/kM.
lIonmHoe akTuBHOE conpoTuBrieHne rx = 0,4366-5=2185 Om.

CoIpOoTUBIEHIE CUCTEMEL xc = 6600/+/3 10000 = 0,3815 Om.
CompoTuBIeHne Kaders xKk = 0,083-5=0415 Om.
Tox Tpexdaznoro K3 B koHIle kabensd B IEPBLIII MOMEHT

19 = 6600/+/3 - 4/(0,3815+0,415) + 2,18 = 6600/~/3 2,32 = 1644.41 A

Pacuer 111 BpemeHu t = 1 c:

A =(I®/q)*t = (1644.41/50)* 1 = 1081,6 A* c/vm*,
a=(2,13/2,32)* = 0,884

W\
AN L
0,85 1 . |
0,80
0,75 -0, 4
2,70 S
194
0, 55#’ r "l* “r- ] T I . ~ ~ :i?
| == t - -
i 47 N~
0,60 :

0 05 1 1,5 2 2,53 3,5 4% 4,5 70%A4%c/mmé Meds

! 1 i ; [ ! ! g i } | ! J
nocen@odiad 0,6 08 7 7,2 1,4 71,6 7,3‘754.%?4’?}3&4&4‘{&{1

3NEKTPOHHOW NOANKCLIO

Ceprucomkar:  2C0000043E9kBeRasdoosezebsoooabooonga 1 1 1 & L 1 1 |
: : 4
Bnaneneu: llleGayxoea TEE]!HHE AnekcaHgpoBHa g} 25 {?’5_ 7{? 4 Iﬁ‘ma --’?b
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Jlnarpamma AJ11 OIIpEAEIIEHNS CHUKEHUS
Toka K3 oT HarpeBa mpoBOJOB

OmnpenennuTs yMeHbIIeHNe Toka K3 13-3a HarpeBa oOMOTOK TpaHcopMaTopa.

Peweriue
JlaHHEIE TpaHCHOPMATOPOR II0 IPUMEPY S
ST =25 kB-A,Z=96 Om, X =152.3 Om; Z = 180 Owm;
ST, =400 kB-A, Z2 =344 0m, X=10,710m; Z=11,25 Om.
AxtuBHOoe conpoturneHue npu 250 °C gyepes 1,82 ¢ nocite Hayana K3 Oyger B
1,7 paza Oomeme, uemM mpu 75 ©°C. IlomHble COINpPOTHRIEHUS OyAyT: JId

TpaHchopMmaTopa 25 kB-A Z Z\/ISZ,S2 + (l,,?’-_‘}‘i'ﬁ)2 = 223.2 Om BMecTO 180 OM; i

tpaHchopmaropa 400 kB-A Z :\/10,,712 +(1,7-3,44)* = 12,2 Om BMecTO 11,25 OMm.

MakcumamsHoe yMeHblleHne Toka K3 mpu Zc = 0 uyepes 1,82 ¢ cocraBur
180/223,2 = 0,816 gma tpamchopmaropa 25 xB-A u 11,25/122 = 093 gna
tpancdopmaropa 400 xkB- A.

Kﬂﬂmpﬂﬂ bHblEe 60NPOCHL.

l. Kakum o0OpazoM CBfA2aHEl pacueTHBRIE aKTHBHasI U pPeEaKTHBHA:
MOIITHOCTH?
2. B kakoMm ciydae HEOOXOAUMO MHPOBECTU KOPPEKTUPOBKY pacuETHOI

AKTUBHOII MOIITHOCTH?

lIpakTuuyeckoe 3ansaTue Nes.

J1OIIyCTHUMEIE IIOTPENTHOCTH YUETa SJIIEKTPOIHEPTUU 110 OOLEKTY.

Ieas padoThl: V3y4unuTh JOMY CTHMEIE IOTPEITHOCTH yUeTa SJIEK-TPpO3HEPIin
10 OOBLEKTY.

Axmyansnocmos membi:

3akarouaeTcsd B HEOOXOAUMOCTH IPUOOPETEHNS HABLIKOB II0 pacueTy
[IOTPENTHOCTH U3MEPEHUI

[IapaMeTpEl 5KBHUBAJICHTHBIX CXE€M 3aMEIIEHI MOTYT OBITh OIPEACIICHEI :

1. B uMeHOBaHHBIX 1 OTHOCUTEIIBLHBIX €qUHHIIAX IIPUBEJCHIEM 3HaUEeHMI I1a-
PaMETPOB paCUETHLIX CXEM K BEIOpaHHOII OCHOBHOII (0a31ICHOI) CTYIIEHI HAIIPSIKE -
HUS CETH C y4eTOM (akTHUeCKNX KO3(PUINEeHTOB TpaHC(hOpMaIUl CUJIOBEIX
TpaHC(OPMaTOPOB 1 aBTOTPaHC POPMATOPOB.

2o RO EREBHBIX 11 IMEHOBAHHEIX €IHNIAX 3HaueHNIl IIapaMeTpoB pac-
BT HRIREXEM R BRIOPARHBIN B3 ICHBIM YCIIOBUSIM C YUETOM CPEIHIX KO3 (PUIueH-

Bnaneneu llleGayxoea TaTeAHa AnexkcargpoBHa

TOB TpaHCOopMaIlllll, PaBHLEIX OTHONIICHUIO CPeJHIX HOMHHAJILHBIX HaIPKEHUII
nercreeET 61y GOOTBETGEBYIOIINX CTYIIEHEN HaIpsDKeHUI. PekoMeHayeTcs MCIIOJIb30BaTh



MKaly CPeJHIUX HOMHHAILHEIX MEXAYy (a3zHLIX HampsokeHnil cetell B [kB]: 3,15;
6,3;10,5; 13.8; 15,75; 18; 20; 24; 37; 115; 154; 230; 340; 515; 750.

B nepromM cirydae paccunTeIBarOT Tokn K3 mpn Hamm4Inu JaHHEIX ¢ (paKTHUe-
CKIX K03 puiineHToB TpaHc popmalusg. Hanbomnee npeArIouTUTENEH 41 IIpakKTH4e-
CKIX pacueToB (pexomeHayeTcsa B KP) Bropoli criocod mpuBegeHns. PacueTHEIE
BEIPaKEHH JIJI 3TOTO cIriocoda npuBeieHE! B TaOJ. 1. IIpu BEIOOpE JaHHBIX YCIIO-
BHII CIEIYET PYKOBOJCTBOBATHLCSA TEM, UTOORI MOPSIOK YHICIIOBEIX 3HAUCHUII OBLII
yI00€eH M1 ONepUpoOBaHUS ¢ HUMU. 3a 0a3zlCHYIO MOIIHOCTE (Sg) IeIecoodpaszHo
IPUHUMATL 4HCIO, KpaTHoe Jgecaru. Hanpumep, 10, 100, 1000 u T. . [MBA]. 3a
OazucHele HanpspkeHUS (Us) peKOMEHAyeTCs IIPUHIMATh CPEJHEe 3HAUCHHE TOI
CTENEHU TpaHCdOopMalul, IJie HaXoquTcs Touka K3,

basznCHBIN TOK 1 COIIPOTUBIIEHIE OINIPEAEILIFOTCA 10 BEIPAKEHIIAM:

16 — S6 76 - Ub :Uﬁ (1)
J3-U6 J3.16  S6
KoumponwvHsie sonpocoi:
l. Kakum o0OpazoM CBSA3aHBEl pacueTHbIE aKTHBHAs U peaKTHBHAs
MOIITHOCTH?
2. B kakoM ciydae HEOOXOAUMO MPOBECTU KOPPEKTHUPOBKY pPacUETHOI

AKTUBHOII MOIITHOCTH?

IIpakTnueckoe 3ansATHe Neb.

AHanm3 I[IOTCPb SJICKTPOSHCPI'NH

Ilean padoThl: HayunuThcs aHATN3UPOBATh MOTEPH AIIEKTPOIHEPTHUNL.
AxkmyanvHocmb membl:
3aKIIFOYaETCI B HEOOXOJHMMOCTH MPHOOPETEHNUS HABLIKOB IIO pacydeTy
OaaHCa AJIEKTPUUIECKOI SHEPTUN

CocCTaBlI€HUE CXEM 3aMEIICHII A/ TOKOB IIPsIMOIl, OOpaTHOM M HYJIEBOII
[TOCJIEJOBATEILHOCTEN

OmnpegeneHue mapaMeTpoB X 2J1eMEHTOB. (B ganbHeNIeM OpUHATE TP OKO
pacIpocTpaHEHHBEIE 0003HAYEHNI NHAEKCOB I IIapaMETPOB MIPSIMOIL, 0OpaTHOI 1
HYJIEBOI1 IociejoBaTenpHocTel: 1, 2, 0).

1. Cxema 3aMeleHUA MIpsSIMON IIOCIEIOBATEIILHOCTH aHAJIOTUYHA CXEME,
KOTOpasi COCTAaBJISIETCS JJIsI pacueToB cuUMMeTpuuHoro K3. B 3aBucumoctu ot
MOMEHTAa BPEMEHI U METOJA pacueTa BCE BIEMEHTHI, B COCTaB KOTOPBIX BXOMSAT

JOKYMEHT MNOANCcAH
BP 4111 4 FaNEIFOHHERA MO InHEdio (FEHEPE‘LTGPBI:, HAaI'Py3KH ABHUI'ATCIIM, CHCTCMbI I T.H.):,

gjj;‘;fﬁﬂﬂﬁﬁjﬁiﬁ?ﬁfﬁﬁﬁ%ﬁ%ﬁfﬁ IIPsAMOII TIOCIIEN0BATENBLHOCTH COOTBETCTBY FOIIIMI

PCAKTHBHBIMHI BI[C Bce ocranmbHble 2II€MEHTHI BBOJATCA B CXCMY HCH3MCHHBIMI
OeicredCOdd PO/DIUB I CHH NI



HauamoMm cxeMsl (H) OpsSIMOII ITOCIEN0BaTEILHOCTH CUNTAETCS TOUKa, B KOTO-
poiil 0OBeAeHEI CBOOOHEIE KOHITHI BCEX I€HEPHPYIOMUX I HAarPYy304UHBIX BETBEIl. B
MECTe€ HECHMMETpUU (KOHeI[ CXeMBI - k) AelicTByeT OJ[C, paBHas HaIpsKCHUIO
IpSAMOII MOCIIENOBATENLHOCTH. JIFOOYIO cXeMY IpsAMOI MOCIIEA0BATEILHOCTH MOK -
HO IIPUBECTU K IIPOCTEUIIENl CXEME, M3 KOTOPOU OIPEHENIsaeTC pe3yIbTUPYIOIas
OJIC Es 1 pe3yILTHPYIOIEE COIPOTUBIIEHUE HPSIMOI IOCIEIOBAaTEILHOCTI X2,
CxeMa 3aMeENIeHHs OOpaTHOI IIOCJIEJOBAaTEIBLHOCTU II0 KOH(QUIypaIuil HE
OTJIMYAETCS OT CXEMBI IIPSIMOIl IocieJoBaTeIbHOCTH. HauamoMm cxeMel oOpaTHOU
[I0CJIEJOBATEILHOCTH SBRJISIETCS TOUKA, OOBEAUHSIONIAS Hadajl0o BCEX IE€HEPUPYIO-
X 1 HAarpy3o4dHBIX BeTBeil (OJ[C oOpaTHOI MOCIIE0BATEILHOCTI PaBHBI HY IO ).
B kxonne cxemnbl (B Touke K3) mnpuinoxkeHo HampsxkeHne Uxaz. IlapamMeTpsnl
AJIEMEHTOB  CXEM  3aMEIleHIsd  OOpaTHOII  MOCJIEAOBATEIILHOCTH I
TpaHC(OPMAaTOPOB, BO3AYIIHBIX JIMHUIL, KaOeJIell 1 peakKTOPOR TE XKe, UTO I B CXeMe
IIPSAMOM IIOCIIEAOBATENLHOCTH. 1[0 CpaBHEHMIO CO CXEMOU 3aMEIEHUS MIPsIMOU

I10CJIeJOBAaTE I HOCTH I3 MEHSIOTCS CONIPOTUBIICHI oOpaTHOII
[I0CJIEJOBAaTEILHOCTH SIIEMEHTOB, B COCTAaB KOTOPHLIX BXOJAT BpallarOIecsd
MAIIIIHEI.
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Ecam s Harpy3kn CONPOTHBJICHHE OOpPaTHOM IIOCJIEJOBATEIILHOCTU HE
3aJ]laHO, TO €r0 MOHO IIPUHUMATEL paBHEIM Xg2)=0,35 0. e.

ComnpoTHURIIEHNE O00paTHOIl MOCIEIOBaTEILHOCTH TI€HEPAaTOPOB JAETCS B
KaTaJoraX B OTHOCUTEIBHBIX E€IUHUIAX C IPUBEACHIUEM K HOMHIHAJILHLEIM
[TapaMeTpaM IeHepaTopa.

Cxema 3aMenieHns oOpaTHOI IOCIeJ0BATEILHOCTI IIPUBOJUTCS K BUTY,
n300paxkeHHOMY Ha puc. 1, 0. 3aeck X5, SABISIETCS pe3yIbTUPYIOIUM
COIIPOTHUBIIEHNEM O0OpaTHOM ITOCIIEA0BATEIILHOCTIL.

3. Buag cxembl 3aMeleHUs HYJEBON IIOCIIEAOBATEILHOCTU 3aBUCUT OT
3a3eMJIeHUS HeliTpanell ceTH BeIiciiero HanpsxxeHusd (110 kB u Beime), kojImdecTBa
TpaHC(HOPMATOPOBR U aBTOTPaHCPOPMATOPOR, CXEM COCAUHEHU X 0OMOTOK. Eciu
HellTpank TpaHcopmaTopa OyJeT He3a3eMJIeHa, TO He OyJAeT KOHTypa i
HpGTEKaHHH TOKa HYJIEBOIl MocJeqoBaTenbHOCTU. llpn coeguHeHHN 0OOMOTKHI

AOKYMEHT MNOANMCAH
TPpaHC OBUCEPCYI'OJIBHHIK TOK H}’HEEDH ITOCJICIOBATCIILHOCTII B STON

Cepmd}lﬂmg 2C0000043E9ABS QEEEDEETB.&.EDDDEE@GDDJBE

Bnanendt Qc'_,]éﬁ JIPO mggﬂﬂggggguanee ITYTH JJIA HCI'O HCT.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



B cxeme zaMenieHns HyJIeBOIl IIOCJIe0BaTEIILHOCTU II0 CPABHEHUIO C
IPSAMON N3MEHSIOTCS CONPOTUBRIICHI JIMHUI 3IIEKTpOIIEpeadun. DTO 00y CIOBICHO
0COOEHHOCTSAMU IUPKYJIALISI TOKOB HYJIEBOM IIOCJIe0BATEILHOCTIL.

CocTaBJIeHIE cXe€MbI 3aMEIEHUS Hy JIEBOI IIOCIEA0BATEILHOCTH CIIEYET Ha-
yiHAThL OT Touku K3, rae npiioxkeHo HamnpskeHne Ugao U SRISTONMIEIICS KOHI[OM
cXeMbl 3aMelleHns. Jlanee B cXeMy BBOJATCS T€ SIIEMEHTEI, HO KOTOPBIM IIPOTEKarOT
TOKI HYJIEBOM IIOCJIE€IOBATEIILHOCTU. KOHIEI 3THX 3I€MEHTOB, HMEIOIIUX
IIOTEHIMAILl 3€MIH, T. €. 3a3eMJIEHHble HelTpanu TpaHCcpOpMaTOpOB
(aBTOoTpaHcopmMaTOpoB) U  OOMOTKH,  COEIMHEHHLIE  TPEYTOJIbHUKOM,
OOBEUHAIOTCSI B OOIIYIO TOYUKY, MOIy4das Hadalo CXEMbl 3aMEI[eHHUs HYJIeBOIl
[I0CJIEJOBATEILHOCTH. 3aTEM CXEMY CBEPTHIBAIOT OTHOCHTENILHO Toukm K3 i
OIpEJCIICHUS  pPE3yILTHUPYIOMENI  BEINYHHBEI  CONPOTHUBRJICHHS  HYJIEBOII
rocJieJoBaTebHOCTH X530 (puc. 1, B).

Kﬂﬂmpﬂﬂ bHbIE 60NPOCHL.

l. Kakum o00pazoM cBs3aHBEI pacueTHBIEe aKTHBHAsd § pPeaKTHBHAas
MOIITHOCTI !
2. B kxakoMm ciydae HEoOXOAUMO MHPOBECTU KOPPEKTUPOBKY pacueTHOIl

AKTUBHOII MOIITHOCTH?

lIpakTnueckoe 3anarue Ne/.

OmnpeeneHne pacyeTHEIX HHTEPBAJIOB IIOTEPH 3IEKTPOIHEPTUU
Ileas padorTbl: M3yunThk ompeaelneHNE pacUeTHHIX HHTEPBAIIOB IIOTEPH
BIIEKTPOAHEPTULL.
AxkmyanvHocmb membl:
3aKIFO4aeTcsd B HEOOXOJHMMOCTH MPHOOPETEHUS HABLIKOB IIO pacydeTy
NHTEPBAJIOB PaCUETHLIX IIOTEPh

Huxaroro n BCPXHIOK I'PAaHHUIOLI MHTCPBAJld, B KOTOPOM (baHTHT-IECHDE 3HAYUCHIIC
IIOTCPE OKA43BIBACTCHA C ﬂGEEpHTEHEHOﬁ BCPOATHOCTBRO 95%:. OIIPpCACIIATOT 11O

dhopMmyIaMm:

(1.1)

rae AW, - pacueTHOe 3HaueHUe [IOTEPD, OIIPEAEIIIEMOE B COOTBETCTBUN C pa3f. 2
HacTosen MHCTpYKITNN,

A - CPEAREKBARATHUHOE 3HaYSHIIE IIOTPEIIHOCTH pacyueTa, %, OIpe/ersieMoe B
cOOTReTCTBRITH e HLIM HITKE,

Cepmwdukar: 2C0000043E9ABEBS52205E7/BAS00060000043E
Brageney: 2 IebsyblOFP@HAR@OTHEa OIIPEACIICHIST  IIOTEPh  AJIEKTPOSHEPTUU  METOJ0M

IHOSJICMCHTHEIX PacHCTOB G6}’CH&EHHEHI@TCH I3MCHCHIICM COIIPOTHBIICHIA
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IIPOBOJOB B 3dBHCHMOCTH OT TCMIICPATYPEL 1 IICPHOJMYHOCTBIO PACHCTOB N (pELB B
T—IHC). HpH HCIIOJIB30BAHII B PaCcHCTAX C{}HPDTHEHEHHE: IIPUBCACHHEIX K

CpPE€IHEr0JOROII TEMIIEPATY pE, 3HAUCHIE A OIIPEIEIIIOT 10 OopMYyJIe

A =+/50/ NTm. (1.2)

rae 1" - paCueTHHBIN IIEPUOJI, U,

M - 4HUCJIO BJIEMEHTOB.

3. IlorpenmHocTu OIpeAesICeHNs IOTePh AJIEKTPOSHEPT NN METOJOM XapaKTepPHEIX
PEKUMOB IIpH cOaTaHCUPOBAHHLEIX HAarpy3KaxX B KaxKJOM peKIMe 00y CIIaBINBAOTCS
[IOTPEIIHOCTAMHI HHQOpPMAII O Harpy3kax Vy3JI0B B KaxXJIOM pekUIME U
[IOTPEIIHOCTIMU, OOYCIOBISHHLIME OrpaHUYEHHLIM YHICJIOM XapaKTEPHEIX
peXnMOB. B pacueTax HCIOJB3YKOT 3HAUECHHNS COIPOTURBRICHUI, NPUBEACHHLIE K
CpeqHeroJoBoll Temieparype. CpeaHeKBaJApaTHUUYHOE 3HAUEHHE IIOTPEIIHOCTHU
OIIPEACIISIOT 110 hopmyie, %

ﬂ\/aml +2000 (1.3)

n

I€ N - YHICJIO paCCUUTBIBAEMEIX PEKIMOB B TEUEHIE I'OJa.

4. IlorpemHoCTU oIpe/ieIeHIs [IOTEPh SIEKTPOIHEPTUN METOIOM XapaKTePHBIX
CYTOK OOYyCJIOBIE€HBEI HETOUHOCTSIMH HHQOpPMAI[MI O Harpy3kax y3JI0B, CIIOCOOOM
OIIPEIIEIICHUS MPOJOJIKUTEIILHOCTI XapaKTEepHBEIX CYTOK, KOJIIMUECTBOM CYTOK,
IIOTEPH 3a KOTOPLIE OIMPEAEIIIOT Ha OCHOBAHUU pacdeTa PeKHMMOB U KOJIIUECTBOM
PEXKIMOB, PaCCUNTBIBAEMBIX 3a XapakKTepHBIE CYTKU. K3BecTHBIE MOIU(UKAIIIN
METO/[a XapaKTePHBIX CYTOK [cM. dpopmyinl (2.4)-(2.6)] obecnieunBaroT MpUMEPHO
OJUHAaKOBYIO TOUHOCTEL pacueTa. CpeJHEKBaAPaTUUHY IO IIOTPEIIHOCTL OIIPEIeIIaIOT

mo opmyite, %

N 22, +1000 | (1.4)

Hﬁﬂ{.

TJI€ 1p - KOJIMYECTBO PEKNMOB, PaCCUNTHIBAEMBIX JIJISI CY TOUHOT'O IrpadukKa;

Nc - KOIIMYECTBO CYTOK, 3a KOTOPBIE PACCUNTHIBAIOT PEKUMEI (TOJILKO 3MMHUE - H.
= 1 3uMHUe U JISTHUE - n. = 2).

5. IIpu onpeneneHnn noTepek EKTposHepruu mo popmyJie (2.11) B ciayyae, ecnu

APy yake TIOJIYUEHO I3 pacueTa peKIMa CeTH, CpeJHEKBaJpaTHUHas IOIPEITIHOCTD
[IpUHUMAaETCs paBHOI 7,6%.

6. Ilpu ompepenenun mnorepb 1o ¢opmymam (2.14), (2.15), (2.18) - (2.20)
CpeAHEKBaPATUYHEIE IOTPEITHOCTH ONPEAEIISIOT 110 hopMyIIe

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

3 3
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E A= Jﬂr + ﬂax 1 (1 5)
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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rjae Ar - cpelHeKBaIpaTHUHAas IOTPEIIHOCTL, 00y CIOBICHHAS METOJIMUECKIMII I
IMH(OPMAIHOHHBEIMI OTPEIIHOCTSIMU PEKIMa IOJIOBHOTO yUacTKa;

Asg - cpeqHeKBaJpaTUUHAs IIOTPENTHOCTL SKBIBAICHTHPOBAHNIS CETH, YNCICHHO
paBHas IIOTPEIIHOCTH, OOYCJIOBJIEHHOII HeompeAeIEeHHOCTRIO paclpeIeIeHIs
Harpy3KM T'OJOBHOIO yUacTKa MEXKJY paclpeJelIUTeIbHBIMI TpaHCdopMaTOpaMI
[5].

3HaueHne A IPIHIMAIOT B COOTBETCTBUU CO CIEAYIOITUMI JaHHBIMII:

Dopmyia (2.14) (2.15) (2.18) (2.19) (2.20)

ITorpemuoct 5 16,5 7.5 7.5 10,5
b

3uaueHne A, onpenensercs nporpammamu PAIT-35-150, PAII-6-20 u PIIOT-PC
B 3aBICHMOCTH OT KOH(UIypaIlmi H ITapaMeTpOB SKBHBAaJICHTHPyYE€MOIl CEeTH, a
TakykK€ CpeJHEeKBaJpaTHUHOIl IOIpemIHOCTH HArpy30K pacIpeleIUTelIbHBIX
TpaHcopmaTopoB Ay, Ilpum ompeaeneHNN pacueTHREIX HHTEPBAaIOB IIOTEPhL C
ITIOMOIIBIO PYYHOTO CUeTa MCHOJIL3YIOT (POPMYIIEI [S]:

(n. —1)(2n. —1)
ﬂﬂ :ﬂ i il ; 1-
3 ’Tu(n“l)(znmﬂm (1.6)

AT =15 Ay ] (1.7)

n_+m —DA,

IAC My 1y - HHICJIO YHACTKOB MAI'HCTPAJIN H TPAHC [prMEITDpDE COOTBCTCTBCHHO.

7.
KoumponvHsie sonpocoi:
l. Kakum o00OpazoM CBSA3aHBEl pacyETHBIE aKTHBHAsI U peaKTHBHA:
MOIITHOCTH?
2. B kakoM ciaydae HEOOXOAUMO IIPOBECTU KOPPEKTUPOBKY pacyeTHOI

AKTUBHOII MOIITHOCTIH?

lIpakTHueckoe 3ansaTHe Ne8.

Hcnonp3oBaHIE CTaTUCTIUECKIX MCTO/J0B CPCAHCKBAAPAdTHHYHBIC IIOI'PCITHOCTH

]_IE.]'[L pﬂﬁﬂThl: HB}”—IHTB HCIIOJIB30BAHINIEC CTATIICTITHCCKIIX MCTOJOB
CPCAHCKBAJPAaTHHYHBIC ITIOI'PCIIHOCTIL.

AKI’H}‘EIJHJHGCFH& memMbl.
3aKJIo4aeTcs B HﬂDﬁXD,[[HMDCTH HpHGﬁpETEHHH HABBIKOB IIO PAaCHCTY TOKa
KOPOTKOI'O 3aMBEIKAHITA HpHMGfI IIOCJICOOBATCIIBHOCTH

Ipn HenoAR3IABAHNN  CTATHCTHYECKHNX METOJ0B CpeIHeKBaJApaTHYHbIE

oOn I'IIEJI
oo IOTREMIOCTIL, " S & enmoTcst  mporpaMMHBIM — IyTeM  KaK — OCTATOYHEIE
B”E'q'““”@pEHH%HHHEPH’TWWKHDHEHIM pEI‘pECCHDHHBIX BHBHCHMDCTEFI.
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8. CpeaHEeKBaApaTHUHYIO IIOTPEIIHOCThL B IIOTEpPSX XOJIOCTOrO  XOJa,
OIIpEJIEIIEMBIX CYMMHUpPOBaHIEM 3HaueHNN (2.24), pacCUNTaHHEIX I KaxKJOTO
TpaHc(opmaTopa (peakTopa), OIpeAesitoT o (popMyIie

A=2/JK, (1.8)

rae K - dmcno TpaHcpopMaTOpOB U pEaKTOPOB.
9. CpeaHekBagpaTUUHBIE IIOTPEITHOCTH B MOTEPSAX Ha KOPOHY OIPEIEIISAIOT IO

hopmyrie

A= |3 A4 (1.9)

re /\; - IOTPEIIHOCTL pacueTa IIOTEPh B -1l JIMHUU, IpHUHIMaeMasa paBHoOU 1 0%
Ipu pacueTe notepk 1o | 7], 20% - npu pacuere noTepsb O JaHHBIM TaOl 1. 2.11 u
30% - pu pacueTe OTEPh 110 JaHHBEIM Tads. 7.7 [8];

d; - oIS IoTeph Ha KOPOHY B i-U INHUU B CYMMAapHBIX IIOTEPSIX Ha KOpOHY M0 K
JINTHUSIM.

10. CpemHekBaJpaTUUHbEIE IOTPEIIHOCTU B APYIUX COCTABILIONIUX IIOTEPH
IIPUHUMAIOT paBHEIMU, %:

B CTaTUYECKUX KOHJEHcATOpax - 8;

B CUHXPOHHBIX KoMIeHcaTopax - 10;

B r€HepaTopax, IepeBeAeHHLIX B pexxuM CK, rpu ncnons3oBaHIN (QOPMY I

(2.29) - 5;

(2.30) - 10.

11. CpenHekBaJlpaTUUHLIE IOTPEIIHOCTU IIOTEPL B  N3MEPUTEIILHBIX
TpaHCc(opMaTOpax U 3JIEKTPpOCUYETUNKAX OIIPEIEIITIOT 10 hopMyIie

A=20/JK, (1.10)

rae K - 41ciio 3JIeMEHTOB Ka/J0ro THUIIA.
12, CpemHekBagpaTUUYHYKO  IIOTPEIIHOCTH B CYMMAapHBIX  IIOTEPSAX
snextposHeprun B K nuanax 0,38 kB onpeaerraroT mo opmyie

A=A_/JK, (1.11)

rjae Ap = 25 npu onpeneneHnn Kyep 110 (2.22) u Ay = 30 nipu onipegienieHnn Kyep 110
JIaHHBIM, IIPUBEICHHBLIM B I1. 2.9.

13. PacyeTHBIl NHTEpRBAJI CYMMAapPHBIX IIOTEPL 10 U3BECTHBLIM HHTEpBalaM MX
COCTABJLIFONIIX OIPEACILIIOT 110 OpMYyJIaM:

NOKYMEHT MOAMMCAH 1 YA N
3MNEKTPOHHOW MOANUCHIO AW gz = AW,z (1-2A5); (1.12)
C . 2C0000043E9AB8BI52205E7BA50006000004 .
epTudmKar S AW E(l+2ﬂz)~

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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rae AW,z - cymMMa pacueTHBIX 3HAUEHUIT COCTARILSIONIUX IIOTEPh,
Az - cpemHEKBaJpaTUYHOE OTKJIOHEHUE CYMMapHBIX IIOTEPh, OIPEJIEIIIEMOE 110

hopmyie

k .
JZ (ﬂwmaxci - ﬂ'WI'.-!IHH )_
A

£ = 1AW, ; (113)

rae K - 41ciIo CcyMMHIPYEMEIX COCTABRISBIINX IIOTEPh.

Dopmynel (I111.12) u (I11.13) ncrnonsayrorcs opu 1:000M Cy MMHPOBaHUH IIOTEPh,
KaK IO COCTAaBJLFOIIMM, TaK N MO IOJpa3zAciIeHHIM I« CETIM Pa3JIMUHOIO
HazHAYCHUSI.

14 IIpnu BBITIOJTHEHHI U IIePCIEKTUBHBIX pacueToB 3HaUYeHUE
CpPE€IHEKBAAPATUUHOTO OTKIOHEHIL IIOTEPE 3JICKTPOIHEPTUU CIEAYET YBEIIMUIBATE
B JIBa paza II0 CPaBHEHUIO CO 3HAYSHISIMU, IIPUBEAESHHBIMI B JAHHOM IPUIIOKEHUH
JUISI pETPOCIEKTUBHBIX PACUETOB.

Kﬂﬂmpﬂﬂ bHble 60NPOCHI.

l. Kakum o00pazoM CBfA3aHBlI pacueTHbIE aKTHBHAsI U peaKTHBHA:d
MOIITHOCTH?
2. B kxakoM ciaydae HEOOXOQUMO IIPOBECTU KOPPEKTUPOBKY pacueTHOIl

AKTUBHON MOIITHOCTH?

IIpakTnueckoe 3anarue Ne9.
PexoMeHayeMBI€ IpOrpaMMEL pacueTa 1 aHallli3a II0Tephb 3JIEKTPOIHEepIun

Ileanb padoTbl: M3yunuTe pekoMeHIyEeMBIE IIPOTPAMMEI pacueTa I aHaJIn3a [OTEPh
BIIEKTPO3HEPTULL

AHm_]f‘IIﬂbHﬂCHIb membl.
3aKJIIIO4YaeTCs B HED6XO,[[HMDCTH HpHDﬁpETEHHH HAaBBIKOB IIO IIPOI'PaMMHOMY

pacuery

C NOMOIBK HOPOTpaMMEI OCYIIECTBILIEOTCS OIIEPATUBHLIE €XKEUaCHEIE
pacyeTHl IIOTEPL MOITHOCTU B CETH II0 JaHHBIM O HarpyzKax y3JIOB, IIOJIy4aeMBIM C
[IOMOIIBIO Telnem3MepeHnil. J[aHHBIe O Harpy3kax V3JIOB, HE€ OCHAaIll€HHEIX
allllapaTypoil TEeNeU3MEpEeHIs, MOporpaMMa (QOpPMHPYET caMa Ha OCHOBaHUU
IIPEABAPUTEIILHO OIIPEAEIIEHHON PErPECCUOHHON 3aBICUMOCTH MEXK Y CYMMapHOI

Ha KO palloHa 1 Ha 3KaAMI1 OTACJIEHBIX Y3JIOB.
rpy JOKYMEHT MNMOANCAH rpy a y

SNEKTPOHHOW NOAMNUCBLIO
Ceprudurar: 2C00NOMABESTISEATIHORAKAGIO pacueTa (POPMHUPYETCS IO JAHHBIM allllapaTyphl

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

TCIICCHUTI'HAJIM3AIlII]. KH}I{,[[hIﬁ PacHdcCT IIPOMU3BOAMNTCA 110 IIOJIHOM CXeMe CETIL.
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MaxkcuMmanbHEIII 00beM HCXOAHOHN cxemul ceTu: 230 yzmoB, 300 BeTBell.
[IpoJOIDKUTEILHOCTE pacdeTa 24 pesKUIMOB CeTH IIpeaeibHoro oobema Ha EC-1040

-1 u.

1.2. IIporpamma IIJIAH-2, pazpabotunk - BI] I marrexymnparneHns:a

Ha ocHOBaHUU MpeaBAapUTEIILHOIO pacyeTa CEpUr PEXUMOB C ITOMOIILEO
[IpOrpaMMbl OIPEEILIETCS 3aBUCUMOCTE IIOTEPh MOIIHOCTH B CETU OT HArpy3oK
Y3JI0B. 3aBUCUMOCTh aHaJIUTHUYECKas ¢ MCIIOJIL30BAaHUEM IIPOU3BOJHBIX OT IIOTEPH
MOIITHOCTHU II0 HarpyzkaM y3j0B. [lorepu mMomHOCTH B IHOOOM JPYrOM PEKIIME
PabOTHI CETH OIPEIENSAIOTCS IO IOJIyYEHHO 3aBUCUMOCTH, MIHY 5 pacueT pabodero
pexuma [12].

JI11s1 pacueToOR HEOOXOANMEI JaHHEIE O CXE€ME CETH U O Harpy3kax y3JI0B BO
BCEX pacCMaTPUBAEMEBIX pPeKIMaXx.

Maxcumansaeiil 00beM cetu: 600 yzmor, 900 BeTreil. IIpogoKNTELHOCTD

pacuera Ha EC-1033 ogHOro pexuma ceTHu IpejieIbHOro oobeMa - 1 MUH.

1.3. IIporpamma PIIB, pazpaboTunk - ¥YpanrexaHepro

Ha ocHoBaHHnu IIPCABAPUTCIIBHOI'O pPaCHCTa CCPHII pElﬁDT-I]}I}i PCKIIMOB C
IIOMOIIBRO IIPOI'PAMMEI OIIPCACI/IACTCA 3d4BHCIHIMOCTE IIOTCPE MOIMHOCTII B CCTH OT

HAaI'PY30K Y3JIOB, OCHAIICHHBIX annapaTypGﬁ TCIICHU3MCPCHIIA 1 IMCROIITIX HanooJee

HECTaOIJILHBIN XapaKTep (YHCIO TaKMUX y3JI0B m < 25). YKa3aHHas 3aBUCHMOCTD

ICIIONIB3YET 3m2 + m Ko3pPuIMEeHTOR, MOJIYUYUBIINX Ha3BaHUe B-k03duiineHTon

[5].
HDTEPH MOIIHOCTII B JTFO00OM PCHKIIMC pELﬁDTBI CCTH OIIPCACIIAIOTCA C

HCIIOJIB30BAHIICM yKE’LBaHH{}ﬁ 34dBICIIMOCTII.

MakeudasmHRAL 00beM HcxonHoll cxemul cetu: 700 y3moB, 800 BeTBell.

3NEKTPOHHOW NOANMCLIO

ST OIOTDKITICILHOCTE pdCHETa B -ko3 P prminentoB Ha EC-1022 mo mpegBapuTesbHO

Bnapeneuy; ayxoea ekcaHap

paCCT—IHTaHHDﬁ CCPHH pa6mtmx PCHKIIMOB - OKOJIO 15 mun. Pacuer IHIOTCPb MOITHOCTII
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10 MOJIyYEHHOI 3aBHCHUMOCTH 3aHHMaeT He Oomee 5 c.1.4. Ilporpamma MJIK-2,
pazpadoTyuk - CTaBpOIIOILCKUI IMOMNTEXHIUECKIIT HHCTUTY T

Ha ocHOBaHHU IIpeABapHUTEILHOrO pacueTa CEepUU padounx pPeKUMOB CETH
(He meHee 30 peXUMOB) ¢ IOMOMIIBIO MPOTPAMMEI OIIPEJEIIIIOTCS PerpecCUOHHBIE
3aBUCHUMOCTU IIOTEPHL MOIIHOCTU U BIEKTPOSHEPTUU OT OCHOBHBIX BIIMAFOIINX
(akTOpoB. B kKauecTBe (pakTOpPOB UCHOJIBL3YIOTCA: Ha ypoBHE POY - Harpyzku I115C
I MEXKCUCTEMHEIE IIepeTOoKH, Ha ypoBHe 1IOC - cymmapnasa Harpyszka 115C u
[IEPETOKN MOIITHOCTA Mex Ay 115C.

OrnpegeneHiue MoTePb MOIHOCTH U SJIEKTPOSHEPTUHN C HCIIOJIBL30BAHUEM
[TOJIYUEHHOI 3aBUCUMOCTI MOJKET BBINIOJIHATHCI HAa MUHN-OBM, KyJa MOCTYIIarOT
JIAaHHLIE TEJIEN3MEPEHNI HCIIOIb3YEeMBEIX (PaKTOPOB.

MaxcuMaJbHEII 00BEM MCXOJHOM CETH OIpPEAEIIsIeTCsI € IIOMOIIBIO
[IporpaMMEBI pacueTa pabouyero pexmnma CeTIl.

[ IpomoIKUTENLHOCTD pacuera K03(p(PpUITEHTOR perpecCcuoHHON
3aBUCUMOCTI He IpeBbINIaeT 1 MUH. PacueT moTepb MOIHOCTHU IIO IIOJIYyYE€HHOI
3aBHCHMOCTH 3aHIMAaeT He OoJiee 1 c.

[IporpaMMEI ITO3JI€MEHTHBIX PacyeTOB, pa3paObOTUNKN - JIaTBIIIaB3HEPTO,

NpKyTCKAHEPTO

IIporpaMMbl IIO3BOJIFOT BBIIIOJIHATL pacyeT Harpy304dHBIX IIOTEPL II0
dopmyie (2.1) BO Bcex aeMeHTax CETHU, JJAHHBEIE O Harpy3Ke KOTOPHIX ITOCTYIAFOT
OT almnaparypel TelemdMepeHus. [IpoJoIKUTENBHOCTE pacyeTa HU3MEPSIETCS
CeKyHJIaMH, OIIICaHHe IIporpaMM JIaTBIrilaBsHEpPro MMpuBeieHo B [15].

SAMKHYTBIE CETH 110 xB M BEIIHIE, HE YUYACTB YIOUHME

B OEMEHE MOIIJHOCTEIO

IIporpamma PIIOT-IIC, pazpaboTunk - YpanrexsHepro
C IIOMOIIBIO IIPOTPAMMEI OIIPEAEIIIFOTCS I'OJOBLIE IIOTEPU SIIEKTPOSIHEPTUU 1

IX CTPYKTypa B CE€TH Ha OCHOBE pacueTa cepumn padbodmx pexumMoB. Paboume

PEXUMBL  RAGSHHSRIBAIOTCS O TpaduKkaM HarpyskH y3710B, IOIYYEHHBIM B JIHU

3NEKTPOHHOW MOAMNUCHIO
CEpT“d}EﬂHﬁmﬁﬁi%EQWﬁ@pwmﬁ IIPUBCACHHBIM K CPCAHCMCCAYHEIM CYTOYHBIM
e

Bnaneneu: bayxosa TaTeAHa AnekcaHgpoBHa

I'pa(bHHaM 11O I3BCCTHOMY HDTpEGHEHHIﬂ IJNICKTPOOHCPINH 34 MCCJAIL B KaAJOM Y3JIC.
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JInnss  ompenenieHuss  OPOJOJDKUTENILHOCTU — IEPUOJOB, Ha  KOTOPLIE
PacIpOCTPAHAIOTCSI CYTOUHBIE IIOTEPU SJIEKTPOSHEPruu, OIpEeJeICHHbIE 3a JHU
KOHTPOJIbHBEIX M3MEPEHHI, HCIIOJIBL3YIOTCS 3HAUCHUS €XKEMECIUHOTO IMOTPEOICHN
3IIEKTPOSHEPTUU B 3HEprocucteMe. Ha HayalbHBIN IIEPUO] rofa, CPpeIHEMECIUHOE
IOTpeOIICHUE SHEPTUN B KOTOPOM MNPEBEIMIAET CPEeIHETOJ0BOE, pacIpOCTPaHSIOT
CYTOYHBIE IIOTEPH, OIPEAECIICHHBIE 32 KOHTPOJILHBIN JEHL JIeKaOps IIPOIIIIOro rojia.
Ha mnepuops cepeauHel Tojla, MOOTpEOIIEHUE HHEPTUM B KOTOPOM  HIDKE
CPEAHErOJIOBOTO, PACIPOCTPAHSIIOT CYTOUHBIE IIOTEPHU, OIpPEIEIICHHBIE 3a
KOHTPOJILHBIN JIEHb HIOHA pacueTHOro roja. Ha mepuops KoHIa roja
PacIpOCTPaHIIOT CYTOUHEIE IOTEPH, OIPEAEIICHHEBIE 3a KOHTPOJILHEII JeHEL JeKaOps
PacuEeTHOIo Iroja.

MaxkcuManbHEIIT 0OBEM NCXOJHOI cXeMBI ceTH: 564 y3ia, 775 BeTBell, YHCIO
Harpy30YHEIX I P€HEPUPYIOMIUX y3JIOB - He Oojee 423,

IIpogomkuresHOCTL pacueTa Ha EC-1033 cern mpeaenbHOro oobemMa -

oxkoJio 1 u.

IIporpamma PAII-OC, pa3pabotunx - BHHS

] 'o10BBIE TIOTEPU SIEKTPOSHEPTUU OIPEICIAIOTCI Ha OCHOBAHUU pacueTa
cepun pabOUNX PEXMMOB 3a JHU KOHTPOJILHBEIX HN3MepeHHl. CyTOYHBIE MMOTEPU
BIIEKTPOSHEPTUU IPUBOJIATCA K TOJORBIM C IIOMOIIBIO SKBUBAJIEHTHOI'O YNCJIa JTHEN,

OIIPCACIIACMOI'O PA3JIMMYHBIMI criocodbamu. Bo3moxkeH pacueT 1 C IIOMOIIIBIO T.

IIporpamma PAII-OC 4gBJsieTcsd YacThbKO IIpOrpaMMBElI  COITIACOBAHHOTO
BEIOOpa KOMIIEHCHPYIOIINX YCTPONMCTB B CETIX YHEPrOCHUCTEM H MOTpeOuTesnel
(turta KPM). PacueTsl pabounx pexIMOB IPOU3BOASTCS C IOMOIIBIO IIporpaMm b-
6, b-2 pazpaborku BI] I maBTexymnpaBiIeHIs1, KOTOPLEIE UCIHOIL3YIOTCSI B KauecTRE
BHYTPEHHIX OI0KOB IIporpaMmel PAII-OC.

MaxcuMaabHEIT 00BeM HCXOAHON cxXeMul ceTu: 600 yzmom, 900 BeTBeil

I Ipo Ao KT Gib HOEkE: PacdeTa TOMOBEIX IIOTE€Ph HAJIEKTPOIHEPIruM I CETH
ANEKTPOHHOW NOONMCHLIO

E:ZE;@E wﬁﬂi@ﬁﬁ%ﬁwmﬁ 033 me Oonee 40 muu.3. IIporpamma PAII-335C,
pazpadbotuunx - BHMUO
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l'o10BBIE TIOTEPU SIEKTPOSHEPTHUU B 3aBUCHUMOCTU OT MCXOJHBIX JaHHBIX
ONPEJCIISIOTCS  Ha  OCHOBAaHMM  pacdyeTa  cepud  pabodmx  peKUMOB,
[IPOJIOJDKUTEIILHOCTL KOTOPHIX B TEUEHUE TIoJa 3aJacTcs [0 YNCIY YacOB
MaKCHUMAaJbHEIX IIOTEPh, 10 SKBUBAJICHTHOMY YHCIIY AHEll mmorepb. OCcOOEHHOCTHIO
[IpOrpaMMEI SIBIIIETCS BO3MOKHOCTE COKpaIeHII 00beMa CeTU 10 kernaemMoro. Ilpnu
ATOM MOTYT OBITH YyKazaHbl y3JIbI U BETBH, KOTOPHIE JOJIKHBI OCTAaThbCS B
[IEpBOHAUAIILHOM BUJIE.

PacueThl pabounx peXIMOB IIPOU3BOASATCS C IIOMOIIBIO IIporpaMm 5-6, B-2,
KOTOpPEI€ HCIIONB3YIOTCA B KaUeCTBE BHY TPEHHUX OI0KOB IporpaMMel PAII-35C.

IlapamMeTpbl SKBUBAJICHTHON CXEMBI PaCCUUTBLIBAIOTCA II0 pe3yibTaTaM
pacdeTa pexXnMa MaKCHMAaJIbHBEIX Harpy3ok. [Ipm HeoOXogmMocTH 11 pekHUMa
MHIHIMAaJIbHBIX HAIPy30K MOKeT OBIThL pacCUnTaHa CBOs SKBUBAaJIEHTHas cxema. JIJ1d
pacuera ImapaMETpPOB SKBHBAJIEHTHON CXEMBI HYKHBI JaHHBIE O Harpy3kaxX BCEX
Y3JI0B U CYMMapHO#l Harpyske cetu. lIpn oTCyTCTBUN JaHHBIE O Harpy3kax 4acTH
Y3JI0B BOCCTaHABIIMBAKOTCS IIPOrpaMMOIl HA OCHOBAHIU CYMMapHOU HAarpPy3KU CETU
[13].

MaxkcumanbHEII 00BeM HCXO0AHOM cxeMbl cetu: 2000 yznor, 3000 BeTBeil;
skBUBasieHTHOII: 600 y3moB, 800 BeTRel.

IIpogomkuTENLHOCTE pacueTa 5SKBUBAJIEHTHON cxeMbl Ha EC-1033 1o
IpeABapUTEIILHO pacCUNTaHHOMY paboueMy PEeKUMY - OKOJIO 5 MUH JJISI UCXOJIHOI
cxeMnl, nMmeromen 600 y3moB. 1IpogokNTENLHOCTE pacueTa IMOTEPL MOIITHOCTHU B

OJIHOM pexxkuMe - He bonee 20 MUH.

IIporpamma PAY, paspabotunk - bejlopycckoe  OTAeNIeHUE

OHEProOCETHLIIPOEKTA

HDTEPH JJNICKTPOSHCPI'NH B CCTI OIIPCACI/IANOTCA Ha OCHOBAHHIII PACHCTOB TPCX

pEH{HMDEﬁDmLﬁanﬁ%AQpEﬂHHX Halrpy3Kax Y3JIOB, OIIPCACILICMBIX 110 HM3BCCTHOMY
3NEKTPOHHOW NOANMCLIO

CepTib ey ﬁﬁﬂ@ﬁﬂé‘ﬁ%ﬁﬁfﬁﬁﬁﬁﬁfﬁ@%ﬁﬂm 13 Y3JI0B, IIPH MaKCHMAJIBHBIX 1 MIHIIMAaJIbBHBIX

Bnaneneu: ebayxoea TaTteAHa AnexkCaHgpoBHa

HaI'Py3KdX. B PE3YJIBTATC PaCHCTOB JIA KH}I{,[[Dﬁ BCTBH CCTH OIIPCACILIFOTCAHA TPI
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3HAUE€HNd [I0OTOKa MOIMHOCTU. [loTepn »sJIeKkTposHeprum B KaxXJI0 BETBH
onpeaensrored no dopmyne (2.10). Koaddumuent dhopmel rpaduka onpeaensdeTcs
13 OTHOIIEHUS IIOJIy YEHHBIX 3HAU€HI IIOTOKOB MOIIHOCTH [5].

MaxkcuManbHEIII 00beM HCXOAHOH cxemul cetu: 600 yzmoB, 900 BeTBeli.

[IpogomKUTEILHOCTE pacueTa ceTH IpeaensHoro ookema Ha EC-1033 - okomno 10

MIIH.

2.5. IIporpamma PII, pazpadboTunk - CpenazTexsHepro

IIporpamMmma  IIO3BOJIIET  IIPOM3BOAUTL  pacyeT  TOJOBEIX  IIOTEPh
BIIEKTPOSHEPTUNU B CETU METOJOM, aHaAJIOTMUHBIM METOHY, PEalN30BaHHOMY B
nporpamMme PAII-OC. OTiamumeMm OT IIOCHEOHEN SBISeTCS CIIOCcoO OIpeaesICHUS

JKBHBAJICHTHOI'O YIICJIIA4 ,I[Hﬂﬁ HaOOJILIITIX IIOTCPL, KOTOPOC OIIPCACIIACTCA IIO

dopmye (2.4).

2.6. IIporpamma MJIK-1, pazpadoTunk - CTaBpOIIOILCKUI MOJIUTEX HUUSCKUI

HNHCTHUTYT

ANropurM pacdera IIOTEpPh 3JIEKTPOIHEPTUN ONM30K K HCIIOIB30BAaHHOMY B
nporpammMme PIIOT-IIC. B nporpaMme HCIONIB30BaH METOJ pacueTa, o0JIaJaroniuii
[IOBBIIIEHHONW  HAJACKHOCTBIO  IMOJYUEHHUS  Pe3yJbTaToB.  lIpeaycmMoTpeHo
aBTOMAaTHUYECKOe opMHIIpOBaHUE rpaHKOB Harpy3KN Ha OCHOBE
cOalTaHCHPOBAHHLEIX PEKIMOB, OOLEAUHECHHUE BIIEMEHTOB CETH B TPYHIBI JJII
KOPPEKTHPOBKH IpaUKOB, CTPYKTYPHOTO aHalIN3a NOTEPh U T.II.

MaxcumanbHeIll 00beM HCXOAHOI cxeMbl ceTu: 1000 yzmoB, 1500 BeTreli.
[IpogomKUTEIBLHOCTE pacueTa OJId CETH mpeaenpHoro ookrema Ha EC-1033 - He

oomnee 1 u.

3. PABOMEHYTHIE DJIEKTPUUECKUE CETU HATIPSIDKEHUEM 6-150

ANEKTPOHHOW NOAMUCHIO
Cepmd:rEB 2C0000043E9ABBB952205ET7TBAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3.1. IIporpamma PIIOT-PC, pazpaboTuuk - YpanTex3Hepro
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JIna pacdera moTephb ANEKTposHeprum B nuHuu 6-150 kB B mporpamme
IICIIOJIB3YIOTCA JITAaHHBIE O CXEME CETH U €€ IIapaMeTpax, CYTOUHEIE Ipa(pUKH TOKa U
HAIIpsDKEHNS Ha TOJIOBHOM YyYacTKe, CHSTHIE B JHU KOHTPOJILHBEIX HN3MEPEHUIL,
3HAYEHU 3JIEKTPOSHEPIUN, IMEPEIaHHON II0 TOJIOBHOMY YYacTKY 3a PacUETHBIN
[IepUOJI, Harpy3KN pacopedelIuTelIbHBIX TpaHcopmaTopoB (PT). Pacuer pexumon
pPabOTHI CE€TU U MOTEPh AJICKTPOSHEPTUN MOIKET BBIIIOIHATLCS MPU PazHBEIX BHIAX
ncxoJHo 1 nHdgopmarun o Harpyskax PT. [Ipu oTcyTcTBUU JaHHBIX O Harpys3kax PT
NX OHNpPEACIIAIOT IIYTEM  pacHpellelIeHUs Harpy3knd TOJIOBHOTO  ydacTKa
[IPOIOPIINOHAIBHO HOMIHAIILHEIM MOIITHOCTAM PT.

[IporpamMma I1O3BOJISIET BBINIOJIHATL PacyueT YCTAHOBUBIIETOCS pPeXKIMa CETI,
[IOTEPh BJIEKTPOSHEPIrUM B KaXJOU pacIpedeIUTENbHON JIMHUM C YKa3aHUEeM HX
MUHINMAaJIBHO I MaKCUMAaJIbHO BO3MOJKHBLIX 3HAUCHNI, MIPON3BOJUT ONTUMU3AIIIO
TOUEK pa3MbIKaHNS pacHpeleSINTENIbHOII CETH [0 MUHUMYMY  IIOTEPh
BIEKTPOSHEPTUU B CETU, PaCUET SKBUBAJIEHTHBIX CONPOTHURIEHUN JIMHUI II0
TpYyIIIIaM.

[IporpaMMma IO3BOJIIET IOJIYUaTh CTPYKTYPY IOTEPL SJIEKTPOSHEPTUU IIO
pacIpeaeIuTeNbHOIl JINHNN, II0 IoAcTaHIum, paiioHy (POC) um mnpeampusaTuro
snextpuueckux cereil (115C) B memoM.

IIpenemsHBIll 00BeM pemaeMoil 3agaun a1 ogHoro 115C - 540 ¢upepos,
2000 BeTBeil B ogHOM paiioHe, 200 BeTBell B cxeMe 3aMelnieHus ogquoro ¢uaepa, 100

OIITHUMHN3HNPYCMBIX TOHCK Pd3MbIKaHIA.

3.2. IIporpamma PAH 35-150, paszpaborunk - BHHANO

J1s pacuera IOTEph BIEKTpo3Heprum B nuHmu 35-150 kB B mporpamme
MCIIOJIB3YIOTCS JAaHHLIE O CXEME CETH U €€ ITapaMeTpax U O Harpy3Kax CETU B BUJE

TOKOBBIX; HARRY 3o E@AcTanml 35-150 kB, 6-20 kB B MakcUMaJbHOM pexHIME,
SNEKTPOHHOW NOAMMCHIO

CEWW}ETIH‘?@%WE%%WWEE HEpE,[[ElHHDﬁ HCPC3 KaKJYHO IIOJCTAaHIIIIO,

Bnaneneu: llleGayxoea TaTeAHa AnexkCaHgpoBHa

MAKCIHMAJIbHOI'O TOKd I'OJIOBHOI'O YHACTKA, SJICKTPOSHCPITI, HEpE,[[aHHDﬁ B CCTE U
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T.II. JI711 JmoOoro codeTraHMsI HCXOMHBIX JaHHBEIX IIpOorpaMma OIIPEHeNsaeT TpH
3HAUYEHI: pacyeTHOE, MaKCIMaJIbHO U1 MIHIMAJILHO BO3MOXKHBIE 3HAUCHUS [IOTEPh
IpHN JaHHOI MHQOpMAIIUN. OTH 3HAUCHH ONPEACILIIOTCS JJI1 BCEX CTPYKTYPHBIX

COCTAaBILIFOHI X IIOTCPb.

3.3. IIporpamma PAII 6-20, pazpadoTunk - BHHUMS

IIporpamma coctouT u3z AByX padounx moamporpamm (I'MII n PBC), ayx
BCIIOMOTraTelIbHLIX  IOAIPOrpaMM, IIO3BOJIAIOI[MX  IIPOM3BOJAUTH  KOHTPOJIb
IPaBUILHOCTHI 3alOJIHEHUS MCXOMHON HHQOpMaIMN I YKa3aHHBIX padoumx
nmoanporpaMM, u nognporpammel CIIC, mpeaHazHaueHHON I 0(OPMIECHUS
CBOJIHBIX pe3yJIbTaToB 110 115C 1 sHEprocucTeMe B I[EJIOM.

Ilommporpamma I MII mmo3BongeT OoNpelenartk pacueTHRIE MaKCUMAaJlIbHEIE I
MUHIIMAaJIbHEIE BO3MOJKHEIE 3HAUEHMS BCEX CTPYKTYPHEIX COCTABILOIUX IIOTEPh
3IIEKTPOIHEPTUN A1 CIIEAYVIOIUX CIIyYaeB:

Kaxgas nuHud 6-20 kB, oTxopgsmias oT IEHTpa IUTAHUs, IIPEICTaBILIETCS
3KBHUBaJIEHTHLEIM COIIPOTURIIEHUEM, IIPEABAPUTEIILHO OIIPEAEIICHHBIM 10 CXEME CETHU
C IIOMOIILIO mmognporpaMmel PBC;

AKBUBAJIEHTHOE COIIPOTHURIICHNE JIMHNU OIPEAECIAETCS [0 PEerpecCUOHHOI
3aBHUCUMOCTH, 3aJI0KeHHOI B ognuporpamme I Y11, B nmocnegnem ciydae o kaxon
IUHUN TpeOyIOTCS JINMb OO00OIEHHBIE J[JaHHBIE. COIPOTURICHUE TIOJIOBHOIO
yuacTKa, CEUeHHEe IPOBOJla y4acTKa, CJIEAVIOI[Ero 3a TOJIOBHBEIM, CyMMAapHBIE
JUTHHEI YYaCTKOB JIMHMII, BXOSAIINX B MaruCTpallb, I OTBETRICHUII (OTAEIHLHO CO

CTAaJIBHBEIMH 1 4JIFOMITHITCBBI MIT HpDBD,[[aMH).

3.4. Ilporpamma PCA, pas3pabotunk - bemopycckoe OTAEICHUE

OHEPrOCETHIIPOEKTA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

CepTHgpukar: ECG%W@%TW%IPDHEBDEHT& PacHCT IIOTCPE 3JICKTPOSHCPIHMIT M X

Bnaneneu: lleGayxXoea TaTenAHa AnexkcaHgpoBHa

COCTABJIAIOIT X B Pa30MKHYTBIX CCTHX Ha OCHOBAHIII PCIPCCCHNOHHBIX
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3aBHUCHMOCTell Oe3 pacyeTa peKUMOB KOHKPETHEIX cxXeM. Tpedyemast mH}opMaIius:
CyMMapHas  JUIMHA  JINHUIA, CyMMapHas  YCTaHOBJIEHHasI  MOIIHOCTH
TpaHC(OPMATOPOR M UHCJIO JUHUI IO KaXXJOMY KJIacCy HaOpsDKEHHS, CTPYKTypa

IICPCTOKOB SHCPI'U MCXKAY II0APa3JCIICHITAMIL.

3.5. Ilporpamma IIOTEPH-EC, pazpaboTumk - YKpanmHCKOE€ OTAEIICHUE

CelbaHeproIpoeKTa

Pacuer noTepb 3JIEKTPOSHEPTrUN MPOU3BOAUTCA Ha OCHOBAHUN HN3BECTHOI
CXE€MEI CETH I €€ IIapaMEeTPOB, a TaKkK€ TUIIOBEIX I'pa(UKOB Harpy3KH B €€ y3lax.
Hcnonmbayercsa A1 pacdeTa IIOTE€Ph 3JEKTPOSHEPTUM M UX CTPYKTYPHl B CETSX

CEJIbCKOXO034ICTBEHHOI'O Ha3zHadueHUsd1. boree HD,[[pDﬁHBIE CBCJICHITA IIPHMBC/CHEI B

[14].

3.6. IIporpamma MJIK-3, pazpabotunk - CTaBpOIIOILCKHII IIOIUTEX HUUSCK U

HHCTHUTYT

PacdeT moTeps 3JI€KTPOIHEPTUN IIPOM3BOJUTCS IO aJIrOPUTMY, OJIIM3KOMY K
anroputmy IporpamMmel PIIOT-PC. OTnnuneM ABIAETCSI BO3MOKHOCTE IIOCTPOSHUA
SKBUBAJICHTOR JJ1s Py Ikl TnHU 6-35 kB POC nnu [15C. CepBucHEIE TporpaMMEl
oOeclneunBalOT BBIBOJ] pe€3yJbLTaTOB B TabnmuHoil  Qopme, cofepikameil

HH(prMElL[HIG O IIOTCPAX 34 KH}I{,[[E:IFI KBapTall 1 34 I'0OJ] B IICJIOM.

3.7. llporpamma  JIEJIbTA-PC, pazpabotunk -  bemopycckuii

[IOJINTEX HUYUECKUII HHCTHUTYT

IIporpamMma mnpemHazHaueHa JI1 pacueTa IIOTEPh SIEKTPOSHEPTUN U X
COCTABILION[IX B COBOKyIIHOCTH JIMHHUM 6-20 kB ¢ OIleHKON IIOrpelIHOCTHU

HONMyUeHERIK - PeyirtaToB.  PacueT moTephr BO BCEX JIHMHUAX COBOKYIIHOCTH
3NEKTPOHHOW NOONWUCEIO

CEW“‘W‘ITIDW%W@%@&“55’3@@D@q€ﬂeﬁﬁéTHT—IECK X 34BHCIIMO CTEﬁ: ITIOJIVHCHHEBIX Hd OCHOBC

Bnaneneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa

aHanm3a cxeM BeIOOpkn nuHuil (20-30% oOmero kxosamdecTBa). CTaTHUCTUYECKHE
Nencteutened: ¢ 19.08.2022 no 19.08.2023



3aBHCHMOCTH BKIIOYUAIOT B ceb0sa cruenyromue o0OO0OMEHHBIE IIapaMeTpPHI:
CYMMAapHYIO MOPOTSAKEHHOCTh M YNCJIO JIMHUN, YCTAaHOBJIEHHYIO MOINHOCTH U
KOJIIMUECTBO TpaHC(OpPMATOPOB, OTIIYCK »JJIEKTPOIHEPrHH B CEThb, CpPEIHEE
HaIIpsDKEHUE B I[eHTpaxX IMUTAHIA U KO3()PUINEeHT peaKTUBHON MOII[HOCTH.

B 3aBrmcuMOCTH OT IIOIHOTEI 1 JOCTOBEPHOCTU HMEIOMICIiCI MHGOpMAaIIN

IIpoIpaMMa HCIIOJIB3YCT OAMH I13 16 3amokEeHHBIX B HEN BaPHAHTOB PaCHCTA.

4. SJIEKTPUYECKHWE CETH 0,38 kB

4.1. IIporpamma PAII 0,38, pazpabotunk - BHHUMS

C NOMONBLIO MPOrpaMMBI OIPEHAEIIIIOTCSA pacueTHble, MHIHIMAJIbHO U
MaKCHUMalIbHO BO3MOJKHBIE€ 3HAUSHU IIOTEPE 3JIeKTposHeprun. IlupuHa nHTepBaa
BO3MOJKHBIX IIOTEPL OIPEJIEIISEeTCS MOJTHOTON U JOCTOBEPHOCTHLIO MH(MOPMAIUH O
Harpy3Ke IoJIOBHOTO y4acTKa CETHU U CIIOCOOOM yUeTa €€ CXEMHI.

IIpegycMOTpEHEI IBa METO/ja pacyeTa:

[I0 CXeME KOHKPETHON NMHuU. B sToM cilydae mnporpamMmma, KpoMe IOoTeph
AJIEKTPO3HEPTUH, BLIBOANT Ha II€4YaTh MHQPOPMAIIIO O IIEPErpyKEHHBIX JIMHIIX,
PEKOMEHIYEMBIX 3aME€HaX MPOBOAOB 1 NX 3 (PEKTUBHOCTI,

110 0OOOIIEHHLEIM ITapaMeTpaM JIMHUN (CyMMapHOl MX JUINHE, KOJIMYECTBY
OTBETRBIICHUII I T. II.). B 3TOM cJIydae BO3MOXKEH pacueT IIOTEPh KaK B KaxKJOIl
OTACIbHOII JIMHUM, TaK U B HX COBOKYNHOCTH (IO CyMMapHBIM 00O0OIIE€HHBIM

[TIOKazaTeILIM).

Kﬂﬂmpﬂﬂ bHblEe 60NPOCHI.

l. Kakum o00OpazoM CBSA3aHBEI pacueTHhIE aKTHBHAsI U peaKTHBHA:d
MOIITHOCTH?
2. B kakoM ciaydae HEOOXOAUMO IIPOBECTU KOPPEKTUPOBKY pacyeTHOI
AKTUBHOII MOIITHOCTIH?
OOKYMEHT NOAMNACAH

ANEKTPOHHOW MOAMNMUCHIO
Ceprnd 8oy FEOHO-MEEOIFIECKO @ HMAGOPMAIIHOHHOE ODecIIedeHHe JUCITHIIINHbI

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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8.1. IlepeuyeHns ocHOBHOIM H JIONOJTHHTEILHOH JHT€PATYPbIL, HE0OX0AMMOMH 118 0CBOEHHA
JUCIHILTHHbI
8.1.1. IlepeyeHb OCHOBHOH JIMT €PATYPHI:

1. I'vaxor H. I1. , Onexoreckiot B. 4. , IlamroueHKo J[. A. CHCTEMBI 3NIEKTPOCHAOKEHHS:
yueOHHK/ ['ysxoB H. I1. , OmpxoBckmii B. 4. | [laBmodenko /. A. HopocuOupcek: HI'TY, 2015.—
202 c. Pexam goctyma: http://biblioclub.ru/index.php?page=book view_red&book 1d=438343

8.1.2. IlepeyeHb JONMOJHHT €JIHOH JIMTEPATYPbI:

1. Pexyc I'.I'. DnnexrpoobopyaoBaHue IIPOU3BOACTB. CIipaBouHOe rtocodue. — M. JIH-peKT-
Memna, 2014.- 710 ¢. Pexmm gocryia:
http://biblioclub.ru/index.php?page=book_view_red&book_1d=229238

8.2. IlepedeHnb y1e0HO-MeTOAHIECKOr0 00ecreYeHNn sl CAMOCTOST eJIbHOH PAdOThbI
00Y4YAKIIMXCH [0 JUCIIHIIIHHE

1. MeTtoanueckHe peKOMeHIAIIH IS ITOATOTOBKH K ITPAKTHYECKHM 3aHSITHSIM.

2. Metoanyeckie peKOMEHAAIIH IS BRIIIOTHEHH I KOHTPOIBHOH PadOoTHI.

3. MeToanyecKie peKOMEHIAIMH IT0 OpTraHH3allHHi CaMOCTOSTeIbHOM PaboTHl CTYIEHTOB.
8.3. Ilepeyens pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHAKANHOHHON ceTH «HTepHeETY,
He00X0MMbIX /ISl OCBOEeHHS JHCIIHILTHHbI

1. http://www.biblioclub.ru -3bC "YHuBepcuteTckast OHOIIOTEKAa OHIAH "

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6ubnuoreuyHas cucreMa IPRbooks

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
wchukat 21 A3E9ABBRO952205ETBAS 0043E

BHHE AJ1eKCaHODOBHS



MWHHUCTEPCTBO HAYKHU U BEICHIET'O OBPA30BAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIEHOE
YUPEXJAEHHUE BEICHIEI'O OBPASOBAHUA
«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIA YHUBEPCUTET»

[IaTuropckuii nHcTUTYT (prnan) CKOY

MeToanyeckue ykasaHus

I10 BBITIOJIHEHHIO KOHTPOJIbHOHM PadOTEI
o jucipnumHe « DQHEPI'OCBEEPEXEHUE B CUCTEMAX SJIEKTPOCHABXEHWA» na
CTYAEHTOB HaIIpPaBIIEHH S ITOATOTOBKH
13.03.02 DrnekTposHepreTHKa H 3IEKTPOTEXHHKA, [ lepemaya 1 pacipeielieHHe 3JIEKTPHYECKOH
SHEPIUH B CHCTEMAX AJIEKTPOCHAOKEHIS

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Copmep:KaHHe

Ne
IUTI
BreneHue
1. [lens M 3agau H3yUYeHHS JUCI{HIUTHHEI
2. OOGopyaoOBaHHE H MaTEPHAJIBI
3. HarmeHoBaHHE KOHTPOJIBHEIX padoT
4, CITHMCOK KOHTPOJIbHBIX pador
5.1 IlepeueHr OCHOBHOH H JOIIOJHHTEIIHHOH

OCBOCHITA JHCIHITITHHBI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

JHTEPATYPBI, HEOOXOMUMOH IS

CTp.



BrejieHue

KoHTpompHass paboTra CcO3Ma€T  ONTHMAlbHBEIE  JHJAAKTHYECKHE  YCIOBHSA IS
JEeSTEIIbHOCTHOIO OCBOEHH S CTYAEHTAaMH COJIeP KaHHSI H METOA0IOTHH H3y4aeMOH JTHCIHILIIHHBI
«OHeprocOepekeHHe B CHCTeMaxX 3JIeKTpPocHaOXkeHHS». KOHTpoJbHEIe paOOTHI ITPOBOISTCS C
I[eIbF0 BEIPAOOTKH ITPAKTHYECKHX YMeHHH H IIpHOOpPEeTEeHHS HaBHIKOB B PEIleHHH 3ajad,
OTPabOTKH YIIPaKHEeHHI, BEITOTHEHHH YePTerKeH, IPOH3BOACTBE PACUETOB H T.IT.

[{[e1pr0 KOHTPONBHBEIX PalOT SBISETCS (POPMHPOBAHHE ITPAKTHYECKHX YMEHHH —
NIPO()eCCHOHAIIPHBIX (BBIMIOIMHATE OIpeJeI€HHbIe JEHCTBHSA, OIlepal[HH, HeOOXOAHMEBIE B
IOCIIEAVIOMIEM B IPO(EecCHOHAIbHOH AeSITEIbHOCTH) HIIH Y4eOHBIX, HeOOXOJHMBIX B
nociieAyromel yuyeOHOH IeSTeIbHOCTH IO OOMIENpO(ecCHOHAIbHEIM H ITPO(eCCHOHAILHBIM
ITHCLIATLITHHAM.

Bubnuorpaduueckiii CIMCOK COJEPXHT CBeJeHHS O CIPaBOYHOH JIHTepaType H

JOITOJIHHUT CIIBHBIX H3JJaHITAX, HeOOXOMHMBIX IS }’TJ’IY@HEHHDI‘G H3YUCHHA OTACIIbHBIX BOIIPOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. I[ens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enIpr0 THCIIHITIIHHEL SBIIETCA ITOTyYeHHE HEOOXOMHMBIX 3HAaHHH B 00JIaCTH pacyeTa, aHalIH3a H
HOPMHPOBAHHA ITOTEPh MOIIHOCTH H 3JIEKTPOSHEPTHH H MEPOIIPHSITHI IT0 HX CHIJKe-HHIO.
3aaun H3yYeHHS JH CIHIUTHHBI

- OIIPSACIATE BEIITHYHHDBI PACHCTHBIX HAI'PY30K,
- IIPOCKTHPOBATE CHCTEMY TEXHHYCCKOI'O GﬁCH}")I{I[BElHIIH H PEMOHTA SHEPI'CTHYCCKIX GﬁBEI{TGE;

- PACCHHTBIBATD ITAPAMCTPBI PCHIIMa CCTH H OIIPCACIICHHCM II0Ka3aTelIeH KauyecTBa BIIEK-
TPOSHEPIHH B €€ PACUHCTHDBIX Y3JIdX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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"IIOTEPH MOIIHOCTHA 1§ IJIEKTPOOHEPI U B
QJIEKTPHUECKHX CETAX"

3A/IAHYANe 1

3aaH BapHaHT JMHHH 3MeKTpollepefaun (Tabn. 1) M rogoBble IpadHKH aKTHBHOH H
TIOJTHOH HAarpy3KH IT0 MPOAOIKHTENbHOCTH (Ta0m. 2). ITocTpoHTh romoBoii rpapHK Harpy3KH I10
ITPOAOKHTEIIBHOCTH M OIPEAEIINTS BEIMYHHY HAarpy30YHBIX ITOTEPh MEKTPHYECKOH SHEPIHH
CIIEAVIOIIMMH METO{aMH:

1) meTogoM rpadHye cCKOro HHTEr pHPOBAaHHSA (110 3aJaHHOMY I'papHKy Har py3KH);,

2) MeTOIOM CpeJHeKBaAPaTHYHOMN MOITHOCTH (TOKA);

3) METOZOM BpeMeHH HaHOOIBIIHX ITOTEPE,

CpeaHEKBAIPAaTHYHYIO MOIIHOCTE M BpeMs HAHOOIBIIMX IIOTEPh BBIYHCIHTL JIBYMS
criocobamMu:

1) Ha OCHOBE IT'OJIOBOr0 I'paHKa HArpy3KH I10 IIPOAOIDKHTEIBHOCTH,
2) TIpHOIHKeHHBIM CITOCO0OM, 4Yepe3 TOHSATHe BPeMeHH HCIIONb30BaHHS HaHOOJIbIIEH

Harpy3KH.
BEIMHCIIHTE pa3IHYHs B MOTEPSIX SHEPIHH (B IIPOLEHTaX ) IO Pa3IHYHBIM MeTOdaM, IIPHHSB

3a 3TAJIOHHBIH MeTOJ Ipa) MIeCKOr 0 HHTET PHPOBAHH L.
PesyIsTaThl pacuyeTOB CBECTH B TaOmMHIY 3.

Tabmua 1
IIapamMeT pbI JINHHH 3JIEKT poniepenain
HomuHabHOE JlJ1HHA Handoabmasn
Homep Mapka
BAPHAHTA HAIIpP SIZKEeHHe, mpoBoa AC JIMHHH, nepegaBaeMas
KB KM MOIIHOCThL, MBT

| 35 70/11 10 3

2 35 95/16 10 4

3 35 95/16 15 5

4 35 120/19 20 7

5 35 120/19 30 6

6 35 150/24 25 9

7 110 70/11 30 15

8 110 95/16 40 12

9 110 95/16 35 20

10 110 120/19 40 25

11 110 120/19 20 40

12 110 150/24 45 30

13 110 185/29 50 35

14 110 240/32 55 40

15 220 240/32 150 100

16 220 240/32 190 80

17 220 300/39 170 120

18 220 400/51 190 140

19 220 500/64 200 160

20 220 500/64 180 190
KomiyecTBO ImapauienbHBIX JIHHHH IIPHHSTE PaBHBIM 1, 2 HIIH 3 I10 COITIaCOBAHHIO C
IIPEITOAaBaTEIIEM.

NOKYMEHT MOAMWCAH
3MEKTPOHHOW MOAMNMCHIO Tabmuya 2

Ceptudmkar: ECﬂﬂﬂﬂﬂdSEBﬂBBBQEEED%TBASDﬂGEﬂGGﬂGdSE

Bnaneneu: llleGayxoea TaTeAHa Anek

AKTEPHCTHKA IoI0BOro rpaguka HATpPy3KM Mo
NPO A0 IZKHTEIbHOCTH
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Homepa crynenen rpapmka HArpysxu 1 2 3 4
Be/ilHuMHA HATPY3KH B J0JISIX OT 1,0 0,8 0,6 0.4
HANO0JILIIIEH mepeJaBaeMoil AKTHBHOI
MOIIHOCTH
JUIHTEJIBHOCTD CTYIIEHEH, 1ac 1000 2000 3000 2760
Ko} puumenT MOIHOCTH 0.9 0.85 0.82 0.79
Tabmua 3
Pe3ynbmambf pac4dema rmomepsb afieKmpoaHepeuU e JiuHuU
IHoTepn
IloTepn JHEPruu B
Ilorpenmocrn
Meton IHEPIrHH, IPOIEeHTAaX 0T 0
MBT-1 nepegaBaeMon paciera, %o
IHEePrHH
['papryecKoro HHTErpHPOBAHHS
CpeaHeKBaapaTHIHOH Criocob
MOIT[HOCTH |
Criocob
2
BpemeHu Criocod
HAHOOIBIIIX ITOTEPE 1
Crioco0
2
3AJJATA Ne 2

1. Jlng 3amaHHOrO BapHaHTa TpaHc(opMmartopa (TpaHchopmaropoB) (Tabim. 4) H TOZOBOTO
rpauKa Harpy3kH IIO0 IIPOAOIKHTEIBbHOCTH (Tabn. 2) OIpeAelHTh TOJOBBIE ITOTEPH
SIEKTPOSHEPTHH XOIOCTOrO XOJa M Harpy304HbIe ITOTepH. PacueThl Harpy304YHBIX ITOTEPh
SHEPTHH BHITIOIHHTD:

a) MeTOJOM IpapHYeCKOr0 HHTEIPHPOBAHHU S (TI0 3aJaHHOMY I'pa(pHKy Harpy3KH);,

0) MeTOJ BpeMeHH HaHOOJIBINNX ITOTEPH IO 3aJaHHOMY I'OZOBOMY I'pa(pHKy Harpy3KH 10
IIPOJIOTKHT EITIBHOCTH.

2. BBEMHCIHTL TOTEPH SHEPIHH XOIOCTOIO XOJa M Harpy304yHbIe B IIPOI[eHTax OT
CYMMAPHBIX ITOTEPh. Pe3yIbTaThl pacueToOB CBECTH B TaOIHITY 5.

3. OnpenenuTh IMOTEPH PEAKTHBHOH MOITHOCTH XOJIOCTOr0 XOJa H HarPy304YHEIE ITOTePH
PEaKTHBHOH MOIITHOCTH.

Tavuua 4
JlanHBIE TTO TPaHC(]OpMaTOpam
HauooJbman
Homep Tun Tpancopmartopa Homumam,Has nepegaBaemMas
BAPHAHTA MomHOCTL, MB-A
MOIIHOCTh, MBT
| TM — 100/10 0,1 0.08
2 TM —250/10 0,25 0,2
3 TM — 400/10 0.4 0.35
4311%?_}(:';' HE:- E%%raﬂWH — 1000/35 1.0 0.8
CepTudpkar: EEU§GGG43E9P~. BEQEEEDEE?%@D%?AQQIg}S 2’5 2‘*‘0
Bnagendy:  We@yxosa Tardana Anekcanapdvbi — 4000/35 4.0 3.8
7 TMH —4000/35 4.0 2.3
Nedicrarenen: ¢ 19808.2022 no[19.08.2023 T JIH — 10000/35 10.0 0.0




9 TMH - 63000/110 6,3 3,7

10 TJH —10000/110 10,0 9,2

11 TJH —16000/110 16,0 15,0
12 TJH —16000/110 16,0 12,0
13 TPJH —25000/110 25,0 23.0
14 TPJH —40000/110 40,0 36,0
15 TIATH —40000/110 40,0 37,0
16 TPJIH —40000/220 40,0 35,0
17 TPJIIH — 63000/220 63,0 60,0
18 THTH —25000/220 25,0 22.0
19 THATH —40000/220 40,0 38.0
20 THTH —40000/220 40,0 34.0

KomiyecTBo TpaHCc(OPMAaTOPOB Ha ITOACTAHIIHH MOKHO IIPHHSTH PAaBHBIM 1, 2.
Tabmmiia 5

Pes3ynbsTaThl pacueToB MOTEPh SNEKTPOSHEPTHH B TPaHC() OpMaTOPax

IloTepn
IEKT POSHEPrun B
IloTepu 3aekTpo3Heprun, MBT-u P P
NPOLEHTAX 0T
Meton CYMMAPHBIX OTePb
X 0J1
X 0J10CTO Harp Cym Harpyso
: 0CTOr0 .
ro XoJa Y304HbI€ MapHbIe YHbIE
Xo01a
['padpruec
KOI'O
HHTEIPHPOBaH
15871
BpeMeHn
HaHOOJIbIIINX
IIOTEPD

KOHTpoOJ IbHbIE BOIIPOCHL:

1. Uro moHHMaeTcs II0J BPEMEHEM HCIIONB30BAHHSA HAHOOJBIIEH ITOMHOH, aKTHBHOH H
PEAKTHBHOH MOIITHOCTEH?

2. UTo rmoHMMaeTcs Mo BpeMeHeM HAHOOJIBIIHX ITOTEPh ITOJIHOH, aKTHBHOH H PEAKTHBHOH
MOIIHOCTEeH?

3. Kak orpeieninTs cpeHeKBaApaTHYHbIE TOK H MOIITHOCTE?

4. KakoBa (pu3HYeckas IMpHPOJa ITOTEPh aKTHBHOH H PeaKTHBHOH MOIITHOCTH B JTHHHSIX H
TpaHcpopMaTopax?

5. Kak onpegenurs KI1J] mHim siekTporepegayumn?

0. byayT JIH MMETh MECTO ITOTEPH PEAaKTHBHOH MOIIHOCTH B JIMHHH IIPH IIEpeJade IO HEH
TOJIBKO aKTHBHOH MOIITHOCTH? [Iouemy?

7. ByayT M HMETh MECTO IIOTEPH aKTHBHOH MOIIHOCTH IIPH Ilepefade II0 HEH TOJIBKO
PEAKTHBHOH MOIITHOCTH? [Iouemy?

8. ByayT 111 B IMHHH 3IeKTpoIepeaadl IMOTEPH aKTHBHOH MOIIIHOCTH, €CIIH OHA BKIIFOYEHA C

OITHOH CTORGHRE A ARYRAI CTOPOHEI = pa3oMKHYyTa? 1louemy?

0. IRARGESHIOHYF VB, HanOonbIee 3HaueHHEe BPEMEHH HCITONB30BAHHMS HAMGOIbIIEH
CepTudukar: ECﬂﬂﬂﬂﬂdSEBﬂB%QﬁEEDSETBASDG*]EEH]GGEI-#SE

nanen A DYSH IL HAHQONBIIE . SHAYCHHE BPEMEHH I0Tepb?
10. OT d4ero R3aBHCHT COOTHOIIIEHHE HAI'PY30UHBIX IIOTEPE AKTHBHOH H PCAKTHBHOH

HencreMOIHQOGTEIL B, JIHHILIX 311K TPOIIepe i’




11. Kak usMeHATCA IMMOTepH aKTHBHOH MOII[HOCTH ITPH HEH3MEHHOH Harpys3Ke IOTPeOHTENS,
eCIIH K IHTAIOMIEMY ee TpaHCc(OpMaTOPy IOAKIIFOYHTE Mapaljie]IbHO BTOPOH TpaHC(OPMAaTOp C

TAKIMIH KC HﬂpﬂhIETpﬂIvﬂI?

. Ilepevenb JONMOJIHHUT eJIbHOI JIHTEPATYPhI:

1. Pexyc I'.I'. DnexrpoobopyaoBaHue IPOH3BOACTB. CIipaBouHOe rtocodue. — M. JIH-peKT-
Memna, 2014.- 710 ¢. Pexmm gocryia:

http://biblioclub.ru/index.php ?page=book_view_red&book_1d=229238

8.2. IlepedeHnb Y1e0HO-MeTOAHIECKOr0 odecrevYeHn sl CaMOCTOST eJIbHOH PadoThI
00y4YaAIIHMXCHA [0 JUCITHILIHHE

1. MeTtoanuecke peKOMeHIAIIH IS ITOATOTORBKH K ITPAKTHYECKHM 3aHSITHSIM.

2. Metogmyeckie peKOMEHIAIHH U1 BRIIOTHEHH ST KOHTPOIBHOH PadoTHI.

3. MeToanyecKie peKOMEHAALITMH ITO OpTraHH3allHH CaMOCTOSATeIbHOM PadOoTHl CTYIEHTOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



MHHWCTEPCTBO HAYKI 11 OBPA3OBAHIIA
MUHWCTEPCTBO HA VKU U BLICHIEI'O OEPA3ZOBAHUY POCCUHUCKOU

®EJIEPAITA

n

OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIEHOE
YUPEXXJIEHHWE BEICIIIEI'O OEPA30OBAHMA

«CEBEPO-KABKA3CKUN DOEJ[EPAJ

LCHBIV VHY

BEPCUTET»

[Iaturopckmii uHCTUTYT (prmnan) CKDOY

MeTtoanyeckue yKasaHUA
10 OpTraHM3aI[UU U IPOBEJEHIIO CAMOCTOSITEILHOI padOTHl 00yUArOIIIIXC S

o gucruirinae « S HEPI OCBEPEJXEHV

DJIEKTPOCHADB]

AJCL CTYAJCHTOB HaIIPpaBJICHIA IIOATI'OTOBKH

HSHUA S »

< B CUCTEMAX

13.03.02 OnexTposHepreTuka 1 3JIEKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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ComepKaHHE

BeeneHue
1 OOI1mast XapakTepHCTHKA CaMOCTOSATEIIbHOH paldoTel oOy4aromerocs IIpH
m3yyeHnn  gucruriuinHel «OHEPI'OCBEPEJXEHHME B CHUCTEMAX
SJIEKTPOCHABXEHHW A »
2 [ImaH-TpadHK BEOTOITHEHHS CAMOCTOSTEIIBHOH Pa0OTHI
3 KOHTpOIBEHBIE TOYKH H BHABI OTYETHOCTH 10 HHM
4 MeTtoanyeckie peKOMeHIallHH 10 H3YYEeHHIO TEOPETHYECKOTO
MaTepHana
5 CIHCOK PEKOMEHTYEMOH JIHTEPATYPHI.
AOKYMEHT MOAMWCAH

ANEKTPOHHOW NOAMUCHIO
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BBeaeHune

CamocTosTenbHasa padora — IjlaHHpyeMas yueOHas, yueOHO-HCClIeJ0BaTelb CKasl, HAayUYHO-
HCCIIeIoBaTenbckas padoTa CTYIeHTOB, BEITOIHAEMAasI BO BHeAYIHTOPHOE (ayITHTOPHOE) BPeMS I10
3aJlaHHIO M IIPH MEeTOJHYECKOM PYKOBOJCTBE IIpPelogaBaTelsl, HO Oe3 ero HeIoCPeACTBEHHOIO
y4yacTH (IIPH YaCTHYHOM HellocpeJCTBEHHOM YYaCTHH ITpeItoflaBaTellsl, OCTABIISIOIIEM BeVIIYIO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosTEelIbHASA padora CTYAEHTOB B BY3e MBIMeTCS BaKHBIM BHIOM YV4UeOHOH H
HAYYHOH JEeSATeIbHOCTH CTYAEHTA.

Benyimasg 1ens opraHusaiid M ocyinecTBiIeHHsI CPC IoIDKHAa COBITAIaTh C IIETIBIO
00yUYeHHS CTYAEHTA — IIOATOTOBKOH OaKaaBpa ¢ BRICIIHM oOpazoBaHHeM. [Ipu opranmsaiiim CPC
Ba)KHBIM H HeOOXOJZHMBIM YCIOBHEM CTAHOBATCA (POPMHPOBAHHE YMEHHS CaMOCTOSTEIbHOMH
paboTHI IS ITPHOOPETEHNS 3HAHHI, HABEIKOB M BO3MOKHOCTH OpraHH3al(iHi YueOHOH H HaYYHOH
HIESTEIILHOCTH.

[{enpr0 caMOCTOSATEIILHOH PaboThI CTYIEHTOB SBISIETCS OBJIaJieHHe (DyHJaMeHTalIbHBIMH
3HAHHSMH, ITPO(eCCHOHATBHBIMH YMeHHSIMH H HaBBIKAMH JeSTeIbHOCTH IT0 ITPO(HIIO, OITBITOM
TBOPYECKOH, HCCIIEeJOBATENbCKON JeATelIbHOCTH. (CaMocTosATelbHasd padoTa CTYAEHTOB
CIIOCOOCTBYET Pa3sBUTHIO CAMOCTOSIEIIBHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

TBOPYECKOIO MOAXO0/a K PEHIEHHIO ITpo0ieM yueOHOr 0 H ITPog) eCCHOHAIIEHOTO YPOBHSI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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O0nras XapakTepHCTHKA CAMOCTOAT €/IbHOH Pa00ThI 00Y4UaIOIIerocsi MpH M3y YeHHH

JUHCIIHILVIHHBI {{BHEpTﬂCﬁEpEH{EHHE B CHCTEMaXxX MERTpﬂCHﬂﬁ?ﬂEHHm}

CamocTosTelnbHasa padoTa - IraHupyemas yueOHa L, yueOHO-HCClIe0BaTeIbCKasl, HayUYHO-
HCClIeJoBaTelIbcKast padoTa CTYIeHTOB, BEIIOIHAeMasI BO BHEAYIHTOPHOE (ayJHTOPHOE ) BPeMSI 110
3aJJaHHI0 M IIPH MEeTOJHMYECKOM PYKOBOJCTBE ITPEIOfaBaTellsl, HO 0e3 ero HeIoCpedCTBEHHOI O
y4acTHS (IIPH YaCTHYHOM HEITOCPEICTBEHHOM YYAaCTHH ITPEIIOAAaBaTells, OCTABIISIOIIEM BEIYIIYIO
POIb 3a PabOTOH CTYIEHTOB).

CaMocTosTellbHAA padora CTYAEHTOB B BY3e gBIMeTCS BaKHBIM BHIOM YV4ueOHOH H
HAYYHOH JEATEIIbHOCTH CTYAeHTa. CaMOCTOATENbHAs padoTa CTYAEHTOB HIPAET 3HAYHTEIILHYIO
POJIb B PEHTHHIOBOH TEXHOIOTHH 00yUeHHS. B CBs3H ¢ 3THM, 00yueHHe B BY 3¢ BKIIroUaeT B ced4
IBE, MPAaKTHYECKH OAMHAKOBBIE ITO0 OOBEMY M B3aHMOBIIISHHIO YaCTH — IIpoIlecca OOYVUEHHS H
nporniecca camMooOyueHHs. [lostomy CPC pomkHa cTaTh >3(QQEeKTHBHOH H IlelIeHaIlpaBIECHHOI
paboTOH CTYIEHTA.

K coBpeMeHHOMY CITEI[HAIICTY OOINECTBO IIPedb ABISIET JOCTATOUYHO IMMHPOKHI IIEPEUYEHB
TpeOOBaHHH, Cpedd KOTOPBIX HEMAIOBAXHOE 3HAYEHHE HMEeT HaIH4Yie YV BBOTYCKHHKOB
OIPENIETIEHHBIX CIIOCOOHOCTEH M YMEHHSI CaMOCTOSATENBHO MOOBIBAaTh 3HAHUS H3 Pa3IHYHBIX
HCTOYHHKOB, CHCTEMATH3HPOBATh ITOIYUEHHVIO HH(OPMAI[HIO, JaBaTh OIIEHKY KOHKPETHOM
(pHHAHCOBOH CHTYyalHH. (DOPMHPOBAHHE TAKOI'0 YMEHHS IIPOHCXOJHT B TeUeHHe BCEro IepHOAA
OOYUEeHHS 4Yepe3 yYacTHE CTYJIEHTOB B IIPAKTHUYECKHX 3aHSTHSX, BBITOIHEHNE KOHTPOIbHBIX
3aJaHHH H TeCTOB, HAITHCAHHE KYPCOBBIX H BBITYCKHBIX KBaIH(PHKAITHOHHBIX pa0oT. IIpH s3TOM
CaMOCTOST eJIbHas padoTa CTYAEHTOB HIPaeT PEIArOIYIO POk B XO€ BCEro yueOGHOro IIpoIiecca.

Benyimas 1ens opra”Hmszaipii M ocyinecTBIeHns CPC gomkHa COBIAAaThk C LETBEO
00VYUYeHHS CTYAEHTa — IIOJATOTOBKOHN CIIEI[HAINCTa M OaKajlaBpa C BBRICIIMM OOpaszoBaHHEM. lIpu
opranm3anui CPC BaKHBIM H HeOOXOJHMEIM YCIOBHEM CTAHOBSTCS (DOPMHPOBAHHE YMEHHS
CaMOCTOSIT€JIbHOH PadOTHI JIJIS NMPHOOPETEHNS 3HAHNI, HABEIKOB H BO3MOKHOCTH OpraHH3aI[HH
yueOHOH H HAYYHOH JIeSTEIIbHOCTH.

DOpPMEI CaMOCTOSITEIIFHOM PabOTHI CTYIEHTOB pasHOOOpasHEl. B COOTBETCTRHH ¢ paboyeH
IIPOrpaMMON  JHCIMIUIMHEL ITPEAYCMOTPEHEI CIEAVIOIHE BHIBI CAMOCTOSATEIBHONH PadOTHI
CTYICHTA:

- CAMOCTOSTEIILHOE H3YUEHHE IIHTEPATYPHI,

- CAMOCTOATCIIBHOC PECIICHHE 3a/a1.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Cepmwdukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E
Bnapeneuy; mcéi’%%aﬂﬂy%mm&Hﬂﬂﬂ H3YUeHUA JiHmepamypsl — CaMOCTOATCIIBHOC OBJIaJCHIIC

SHaHHAMHI, OIIBITOM HCCIICHOBATCIIb CKOH HEATCIIBHOCTH.
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3adauamu caMOCTOST eJIbHOI O H3YUEHHS JINTEPATYPHI SBIISTIOTC S

° yIIIyOIlIeHHE U pacIHpPeHHe TEOPETHYECKHX 3SHAHHIA,

° (opMHpOBaHHE YMeHHII HCIIOIh30BaTh HOPMAaTHBHYVIO, ITPABOBYIO, CITPABOYHYEO
JOKYMEHTAIIHIO H CIIELIHAJIbHVIO JINTEPATYPY,

o Pa3BHTHE ITO3HABATEILHBIX CITOCOOHOCTEH H AKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuwieHua 3adauy - OBIaJlecHHe TPOQeCCHOHATBHBIMH
YMeHHSIMH H HaBBIKAMH JeATeIbHOCTH IT0 ITpoHio OyayIei JeaTe IbHOCTH.

3ad auamu caMOCTOST JIbHOI O PEIIEHHS 3a1ay SIBJLTFOTCAL:

o CHCTeMAaTH3al[Hd H 3aKpelUIeHHe IIONYYeHHBIX TeOpPEeTHYECKHX 3HAHMIL H
ITPAKTHYECKHX YMEHHH CTYIEHTOB;,

o (pOpMHPOBaHHE CaMOCTOSTEIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPILEHCTBOBAHIIO H CaMOpeaH3alH,

° Pa3BHTHE HCCIIeJ0BaTEIbCKHX YMEHHI.

Ilenvro camocmoamenvHozo0 6bINOJIHEHUA KOHMPOJALHOU padomst TI0 THCIFIIIIHE
SIBIIIETCS OBNajJiecHHe (YHAaMeHTAJIbHBIMH 3HAHHSMH, IIPO(EeCCHOHAIBbHBIMH VYMEHHSIMH H
HaBBIKAMH JIeSITeIIbHOCTH IT0 ITPO(IIIIO, OITBITOM TBOPUYECKOH, HCCIeJ0BaTeIbCKOH JesITeIbHOCTH.

3a0 auamu JaHHOT O BHIA CAMOCTOSTEILHON PaOOTHI CTYIEHTA SBJISTFOTCSL:

o CHCTEMAaTH3al[Md H 3aKpeIUIeHHE IIONYYEeHHBIX TeOPETHYECKHX 3HAHMIL H

IIPAaKTHYECKHX YMEHHH CTYAECHTOB,

. VIITyOlIeHHE H pacIIHpeHHe TeOpeTHYeCKHX 3HAHHIT,

. (popMHpOBaHHE YMeHHIH HCIIOIb30BaTh HOPMAaTHBHYIO, IIPABOBYIO, CITPABOYHYIO
JOKYMEHTALIHIO H CIIeIIHAILHYIO JINTEPaTyPYy,

. pPa3BHTHE IO3HABATEILHBIX CITOCOOHOCTEN H aKTHBHOCTH CTYIEHTOB. TBOPYECKOM
HHHITHATHBEI, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

. (popMHpOBaHHE CaMOCTOSTEILHOCTH MBIIIIIEHH S, CIIOCOOHOCTEH K CaMOPa3BHTHIO,

CAMOCOBCPHICHCTBOBAHHIO H CaMOPCaJIM34III,
® Pa3BHTHE HCCJICJOBATCIIbCKHX }"IVIEHI]I”I;
® HCIIOIIB30BAHHC MA4TcPpHalla, CﬂﬁpﬂHHGFO H ITOIIYHEHHOI' O B XOIc

CaMOCTOST €JIbHBIX 3aHSTHH Ha CCMITHapPaXx, Hd IIPAKTHHUCCKIIX I HﬂﬁﬂpﬂTﬂpHLI}{ 3aHATHAX, IIPH

HaIMCaHHH KOHTPOIBHOH PadOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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B pesymbTare OCBOeHHS JAHCHHIUIHHEL (DOPMHPVIOTCS CIEAVIOI[HI  IIepeyYeHb
IUIAHHPYEMBIX Pe3ylbTaTOB OOYYEHHS II0 JHCILHIUIMHE, COOTHECEHHBIX C IDIAHHPYEMBIMH

pe3ylbTaTaMH OCBOEHHS 00pa30BaTelIbHOH ITPOrPaMMEI:

[ImaHmpyeMble pe3yIIbTaThl
0OyUYEeHHS ITO JHCIIHITIHHE

Kox, popmymipoBka Kon, popmymHpoBka (MOZYTIXO),
KOMITET€HI[HH HHIHKaTOpa XapaKTePH3YIOITHE 3TaITbl
(pOpMHPOBaHH

I{Ghﬂ'[ETEHI_[Hﬁ: HHIAHKATOPOB
3HAeT OCHOBHBIE KPHTCPHI

OILIEHKH A(P(PEeKTHBHOCTH
SHEProcHaOKEHHS 1
ITOTpeOIeHNA
N J1-3mx.1 OO0CHOBBIBAET SHEPreTHUYECKHX PECYPCOB,
BBIOOD IMapaMeTpoOB METOJIbI CHHKEHHS TIOTEPh
[IK-1 CrmocobeH y4yacTBOBATh | 3JIEKTPOOOOPYIOBAHHS BIIEKTPO3HEPTHH IIPH
B IPOSKTHPOBAHMH CHCTEM | CHCTEM 3JIEKTPOCHAOKEHISL YCTAHOBHBILIEMCS PEXKIME
AIIEeKTPOCHA0KEHH VUHTEIBAS TEXHIYECKHE 3IIEKTPOCHA0KEHI
OT'pPaHHYEHHS YMeET ONPeAelIsTh YACIbHBIE
ITOKa3aTEIH HOPMHPOBAHH A
SHEPromnoTPebIIeHH

BrageeT HaRBpIKaMH
ITPOBEIEHHS SHEPreTHYECKHX
o0cleIoBaHHT.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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IL1an-rpaduk BbINOJTHEHHS CAMOCTOSAT eJIbHOH PadoThI

Komer OO0BEM YacOB, B TOM YHCIIE
peann3yeMbBIX Cpencrea u KoHTakTHad
KOMIIET S HI[HH, Bri nesrenbHoCTH TEXHOJIOTHH pabora c
CTYAEHTOB CPC Bcero
HHIHKaTOpa(o OLlEHKH IIperoaBar
B) elleM
7 CEMECTP
CaMOCTOSTelIbHOE
H3y4YeHHe TuTeparypel | CobecemoBaHie 32,31 3,59 35,9
1o TeMaM Ne -9
K- 1 [logroroBka K nekisaM | CobecemoBaHIe 2,43 0,27 2,7
M- e IloaroToBKa K
ITPAKTHYECKHM ColeceloRBaHHE 4.86 0.54 5.4
3aHSTHSIM
BL]HGHHEHHE CobecemoBaHIe 9 | 10
KOHTPOIIbHOH PabOTHI
Hroro 3a 7 cemecrtp: 48,6 54 54
HUroro: 48,6 54 54
7 cemecTp
CaMOCTOSTEIIbHOE
H3yueHHe nureparypel | CobecegoBaHue | 78,883 8,765 87,635
110 TeMaM Nel-9
K- | [TogroToBKa K NekIimsaM | CobecegoBaHHE 0.405 0.045 0,45
M-I [IoaroToBKA K
IPAKTHYECKHM CobeceToBaHIE 0.81 0.09 0.9
3aHATHSIM
BHHGHHEHH? ColeceloBaHHEe 9 | 10
KOHTPOIIBLHOH pabOTHI
Hroro 3a 7 cemecrp: 89,1 9,9 99
IOKYMEHT MNOANVCAH

3NEKTPOHHOW NOANMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
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KﬂHTpﬂ.}IthIE TOYTKH H BHIbI OTHETHOCTH ITIO HHM

Ne rv/mt BH qeAaTeIbHOCTH CTYIEHTOB CpoKH KomiuecTB0OOA
BBITTOJTHEHHA JUTOB
7 cemecTp
1. IIpaxkTHueckoe 3aHATHE No 2 6 Heen 25
2. IIpaxmHueckoe 3aHATHE No 5 10 Hemens 15
3. IIpakmTHueckoe 3aHATHE No 8 16 HenenA 15
Hroro 3a 7 cemecTp 55

MakcHMalIbHO BO3MOKHBIH 0aJll 3a BECh TEKVIIMH KOHTPOIb MaKCHMAIBHO BO3MOKHBIH
Oar 3a BeCch TEKVINHH KOHTPOJIb VYCTAHABIMBAETCS PaBHBIM J5. TeKyilee KOHTPOIBHOE
MEPOIIPHATHE CUHTAETCS CHAHHBIM, €CIIM CTVAEHT IIONYYHMI 3a Hero He MeHee 60% ot
YCTAHOBJIIEHHOI'O JJII STOr0 KOHTPOJIS MaKCHMalbHOro Oamia. PeHTHHrOBBIH  Oalli,
BRICTABJISIEMEBIN CTYAEHTY 3a TEKYyIllee KOHTPOJIIbPHOE MEPOIPHATHE, COaHHOE CTYAEHTOM B

YCTaHOBJIEHHBIE TI'PaHKOM KOHTPOILHBIX MEPONPHATHH CPOKH, OIIPEIEISETCS CIIEIYEOIIHM

oOpaszoM:
YPOBEHD BBITIOJIHEHH I KOHTPOIBHOI'O PeitrunroBBIT 02101 (B % OT MaKCHMAJIBHOTO
3aJ[aHH T Oala 3a KOHTPOJIbLHOE 3aJJaHHE)
OTIMYHBIA 100
XOpOoImi 30
Y IOBJIETBOPHT EJILHBII 60
HeynoBineTBOpHTENLHBIH 0
AOKYMEHT MOAMWCAH

ANEKTPOHHOW NOAMUCHIO
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MeTtomueckne PEKOMERIANNN IO NH3YUCHHIO TCOPETHYIECKOI'0O MAaTEepHaAJIA

CaMocTosTellbHAsA padoTa CTYJAEHTa HAYMHAETCS C BHHMATEIBLHOIO O3HAKOMIIEHHS C
coJiepKaHHeEM yueOHOro Kypca.

M3ydeHHe KaKIOH TEMEBI CIIEAYET HAUHHATh C BHUMATEIIPHOI O O3HAKOMIIEHHS ¢ HabOpoM
BOITPOCOB. OHH OPHEHTHPVYIOT CTYAEHTA, ITOKA3LIBAIOT, YTO OH JOIKEH 3HATh IO JaHHOH TEME.
BoIpocel TeMBI KaK OBl HAKIIAARIBAFOTCS HA COOTBETCTRVIOIIYIO I'JIaRY H30PaHHOr 0 YYeOHMKA ITH
yueOHOro rmocodus. B Hrore JOIXKHO OBITH SICHBIM, KaKHE BOIIPOCHI TEMBI YUEOHOI0O Kypca H C
KaKOH T'JIYOHHOH PacKpBITEI B KOHKPETHOM YUeOHOM MaTepHalle, a KakKHe BOOOIIE OITYIIEHBHI.
Tpebyercsa TBOPUECKOE OTHOIIEHHE H K CaMOMY COAEPKAHHIO JHCIIHITIIHHEI.

BOITpOCEL, COCTABILIONIHE €€ COJEpKaHHe, 00IaJgarT Pa3sHOH CTEINEHBIO BaXKHOCTH. ECTh
BOITPOCHI, BBIOTOTHSIONIHE (PYHKIHIO JTOTHYeCKOH CBSI3KH COAep’KaHHSI TeMBl H BCero Kypca,
HMEIOTCS BOIIPOCH! OITHCATEIIFHOIO WIH Pa3zbsSICHHTEIIFHOIO XapakKTepa, a TaKKe HCTOPHYECKOro
SKCKypca B 00IacTh H3YYaeMOH MJHCIHHIUIMHBL. Bce 53TH BOIPOCEI HE COCTABIISIIOT CVYTH
IIOHSATHHHOIO, KOHIIENITYAJIBHOI'O COJEPKAHHSI TeMBI, HO HeOOXOMHMBI [IJIS IIEIIOCTHOIO
BOCIIPHATH S H3YYaeMBIX ITPOOIIEM.

HM3yyaeMass QUCIMIUIMHA HMEET CBOH KaTerOpHAIBHO-TIOHSATHIHEBLIN armiapar. HayuHble
IIOHSTHSA — 53TO Ta 0aza, Ha KOTOPOH CTPOHTCS Kaxkiaas HayKa. [ IOHSTHS — VY3IIOBBEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'0, TaK H YUYeOHOI0 ITO3HAHHS, JIOTHUYECKHE CTVIIEHH JBIKEHHSI B yuebe OT
ITPOCTOrO K CIIOKHOMY, OT SIBIIEHHS K CYIIIHOCTH. be3 SCHOro ITOHHMAaHH A ITOHSTHH yuyeba KparHe
3aTPYAHSETCS, 4 COAEPKAHHE IIPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PACIUIBIBUATHIM.

CTyIeHT OOIDKEH IIOHHMAaTh, YTO CAMOCTOSTEIBLHOE OBIAJEHHE 3HAHHAMH SBJISIETCS
TJIaBHBIM, OITPEAEISFOIIM. BRICIIAS IIKOIA CO3MaET I 3TOro HEOOXOAHMBIE YCIIOBHS, IIOMOIaeT
OyayIIEMY BBICOKOKBAITH (DHITHP OBAHH OMY CITEI[HATIHCTY OBJIAJIETh TEXHOIIOTHEH
CAMOCTOST EIILHOT' O ITPOU3BOACTBA 3HAHIIH.

B camocroarebHOH palore CTYAeHTaM IIPHXOAHTCS HCIIONB30BaTh JIHTEPATYPY
Pa3IHYHBIX BHAOB. IIePBOHCTOYHHKH, MOHOIpa()HH, Hay4yHble COOPHHKH, XpecTOMAaTHH,
yueOHHKH, yueOHBIe ITOCOOHS, KXKYpHAIBI H ap. M3yueHHe Kypca IpearnoaracT 3HaKOMCTIBO
CTYIAEHTOB ¢ OOJpIIMM OOBEMOM HaVYHOH M Y4YeOHOH JINTepaTyphl, YTO, B CBOIO OYEPEelb,
IIOPOXKAAeT HeOoOXOAHMOCThE BBEIPAOOTKH VYV HHX PalfHOHAILHO-KPHTHYECKOIO TIIOAXOJAa K
H3YYAEMBIM HCTOYHHKAM.

YToOB HE «YTOHYTb» B OI'POMHOM o0BeMe PEKOMCHAOBAHHBIX C€MY I H3VHUCHHA

W
HCTOYHIKRR: peheks Hda ibGaKAE BCETO, JOIDKEH HAYYHThCH ITPABIIBHO MX YHTaTh. [IpaBHIBHOE

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Bnapenei]l CHELGREKOMER A QRAHEBEX M CTOUHHKOB ITPEAITONAIACT CIICJOBAHHC HCCKOIBKHM HCCJIOKHBIM, HO

BECbMa IIOJIC3HBIM ITPABILIIAM.
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[IpemBpapHTENbHBIN ITPOCMOTP KHHIH BKIIIOYAaeT O3HAKOMIIEHHE C THTYIIBHBEIM JIHCTOM
KHUTH, AaHHOTAIMEH, IIPEIHCIOBHEM, OIJIaBIcHHeM. [IpHM O3HAKOMIIEHHMH C OIJIAaBIIEHHEM
He0OXOANMO BBIJIETIHTE Pa3eibl, ITIaBEI, ITaparpadsl, IIPeICTaBILIIONIHE IS Bac HHTepec, Oerio
HX IIPOCMOTPeTh, HAHTH MecTa, OTHOCSINHecS K TeMme (a03allbl, CTpaHHIIBI, ITaparpadsl), H
ITO3HAKOMHTHCS ¢ HUMH B OOIIHX YepTax.

HayuHbie H31aHHI COIMPOBOKIAIOTCS Pa3THYHBIMH BCIIOMOraTe IbHEIMH MaTepHalIaMH —
HaYYHBIM aIliapaToM, II03TOMY BayKHO 3HATh, H3 KaKIX OCHOBHEIX 3JIEMEHTOB OH COCTOMT, KAKOBEI
ero () YHKI[HH.

3HAKOMCTBO C KHHIOH JIVYIIIE BCErO HAYHMHATHL C HM3YVYEHHS aHHOTAIMH — KpaTKOH
XapPaKTEPHCTHKH KHHTH, PaCKPBIBAIOIIEH €€ COAepKaHNe, HIAESHHYIO, TEMAaTHUYECKYIO H JKaHPOBVYIO
HaIIPaBJIEHHOCTh, CBEIcHHS OO0 aBTOpe, HaszHAUeHHe H JAPYIrHe OCOOEHHOCTH. AHHOTAIMI
ITOMOTaeT COCTABHUTH ITPEABAPHTEIILHOE MHEHHE O KHHTE.

['myGxe MMOHATE cofiepKaHIe KHITH ITO3BOILIEOT BCTYITHTEINEHAS CTaThSL, B KOTOPOH JTacTCs
OLIEHKA COJep KaHHSI KHHIH, 3aTparHBaeMOH B HeH IpoOIIeMaTHKH, COAEPKUTCI HH(POPMAIIHI O
’KH3HEHHOH H TBOpPYeCKOH OHOrpaHH aBTOpa, BHEICKA3BIBAKOTCS ITOIEMHYECKHE 3aMeYaHHSs,
PA3BACHSIOTCS OTJENBHEIE ITONMOKEHHS KHHIHM, MAlOTCI KOMMEHTApHH H T.h. BoTr Imouyemy
3HAKOMCTBO C BCTYIIHTEIIbHOH CTAaThbeH MPeACTaBISIeTCsI OYEHD BaKHBIM: OHO ITIOMOTaeT CTYAEHTY
COPHEHTHPOBAThCSA B TEKCTE PAabOTHL, OOpaTHThE BHHMAHIE Ha €€ HanOolee IeHHBIE H BaKHBIE
pa3eIbl.

Toit Ke LenH COMEHCTBYET 3HAKOMCTBO C OITIABIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
BecbMa IIOIE€3HBIMH 3JIEMEHTAMH HAY4YHOI'O arlrapara SBISIOTCS CHOCKH, KOMMEHTapHH,
TaOIHIIBI, Tpa) KM, CITHCKH IHTePaTyphl. OHH He TOIBKO HIIIFOCTPHPYIOT OT/IeNIbHEIE ITOIOKEHHS
KHHTH HJIH CTaThH, HO H CaMH IT0 ce0e SBIISEOTCS JOITOJIHHTEIIFHEIM HCTOYHHKOM HH(()OPMALHH
IULST YHTATENIS.

Ecinu uynrares 3aHHTepecoBajia KakKas-TO BhICKa3aHHAs aBTOPOM MBICIIb, He HaIleIIas
ITOAPOOHOI0 OCBEIEHHS B JAHHOM HMCTOYHHKE, OH MOXKET OOpaTHTLCA K TEeKCTY HCTOYHHKA,
YIIOMHHAEMOI'O B CHOCKE, THOO K HCTOUHHKY, KOTOPBIH OH MOKET HAHTH B CITHCKE JIMTEPaTyPHL,
PEKOMEHJOBAHHOH aBTOPOM IS CAMOCTOSATEIILHOI O H3YUEHHA.

CyIIeCTBYeT HECKOIBKO (POPM BEJEeHH S 3aITHCEH:

— IUTaH (IIpOCTOH H pa3BepHYTHIH) — HanOolIee KpaTKas (popMa 3aIHCcH IIPOYHTaHHOTO,
IPEACTABILIIONIAS COOOH IIEpedYeHb BOIPOCOB, PAaCCMATPHBAEMBIX B KHHIE€ MM CTaThe.
PasBepHYTHIH IUIaH IIPeACTaBIIET coOOH Oornee IOAPOOHYIO 3allHCh IIPOYHTAHHOIO, C

T TATTH3AHEE B el HBibI, BOTTOKEHIIT M BRIBOJIOB, C BBITHCKOH IHTAT, CTATHCTHYECKHX JaHHBIX
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— Te3HCHl — KPaTKO C(OPMYIHPOBAHHBIE ITOTO0KEeHHS, OCHOBHBIE IMONNOXEHHS KHHTH,
craThH. Kak ITpaBHIIO, T€3HCHI COCTABILIIOTCS ITOCIE ITPeIBAPHTEIIFHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH €ro ITOBTOPHOM ITPoYTeHHH. OHH ITOMOTar0T 3alIOMHHTEL H CHCTEMAaTH3HPOBATh
HH(OPMAIIHIO.

CocTaBjIeHHE KOHCIIEKTOB

Bombmryto poilb B YCBOSHHH M ITIOBTOPEHHH MPOMHISHHOr0 MaTepHada HrpaeT XOPOIIIHit
KOHCITEKT, COZep Kalliii OCHOBHBIE HAEH IIPOYHTAaHHOIO B YUYeOHHKE H YCIIBIIIIAHHOT O B JICKITHH.
KoHCIeKT — 3T0, TI0 CYIIEeCTBY, HAOPOCOK, pa3BEPHYTHIH ITIaH CBSI3HOI'O paccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B Kakoii-TO Mepe KOHCHEKT paccYuTaH (B 3aBHCHMOCTH OT HHIHBHIYaJIbHBIX
ocoOeHHOCTeH CTyJeHTa) He TOIBKO Ha HHTEINIEKTYalbHYI0 H SMOIHOHAIbHYIO, HO H Ha
3PHTEIBHYIO ITaMATh, IIPHYeM TeKCT KOHCIIEKTa HEpPeJKO aCCOIMHPYETCS eIlle U ¢ TeKCTOM
yueOHHKa HIH 3allHChIO JIeKIHH. [Io3TOMy Jerde 3allOMHHAETCS COJlep/KaHHe KOHCIIEKTOB,
HaITHCaHHBIX pa300pYHBO, ¢ MOJYePKHBAHHEM HJIH BBIJEIIEHHEM Pa3psSAKOl KIIIOYEBHIX CIOB H
hpas.

CaMOCTOATEIbHO H3YYeHHBIe TeMBl IIPelOCTABISIOTCS IIpeloJaBaTelto B (opme
KOHCITeKTa, IT0 KOTOPOMY IIPOHCXOAHT cobeceoBaHHe. TeopeTHUecKHe TeMBI Kypca (OTIeNTbHbIE

EGHPGGBI):. BBIHOCHMBIC Hd CAMOCTOATCIIbHOC H3VUCHIIC, IIPCACTABJICHBI HIKC.
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