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[enb 1 33124y U3y4EHUS] JUCLUTLINHBI

O6opynoBaHue U MaTepuaibl

HaumeHnoBanue npakTHYeCKUX paboT

CopepxaHue MpakTUYECKUX padoT

[Tpaktuyeckas pabora Nel Teopermyeckue acmeKThbl IHeprocoepexeHus: u
HepreTuuyeckoil 3¢dexTuBHOCTH. METObI pacyeTa COCTABIAIOIIUX IMOTEPh
AJIEKTPOIHEPIUHU.

IIpaktuueckas padora Ne2 IIpakThmuyeckue acmeKTbl IYHeprocoepeskeHUs W
JHEePreTuYecKoi 3P PeKTHBHOCTU. MeTo A MO3JIEMEHTHBIX PAaCUETOB.
[Tpaktueckast pa6ora Ne3 CTpykTypa NOT€pb MOIIHOCTH B 3JieMEHTaX
3J1eKTPOIHEPreTHYeCKUX CHCTeM M CHCTeM 3JIeKTpocHaO:xkeHusi. llorepu
XOJIOCTOTO X0/1a B TpaHc(opmarope.

[Tpaktueckass pabora Ne4 IloTepu MOIIHOCTH W JJIEKTPOIHEPruM B
3J1eMEeHTaX CHCTeM 3JieKTpocHad:xkenus. [lorepu anekTposnepruu B Garapesix
KOH/IEHCAaTOPOB.

[TpakTiueckast pabota Ne5 MeToabl OlleHKU U aHAJIM3a MOTePb. JlomycTumbie
MOTPEIIHOCTH yueTa 3JIEKTPOIHEPTUU 10 OOBEKTY.

[TpakTuueckas padota Ne6 I'ocynapcTBeHHasi IOJUTUHKA YHEProcoepe:keHus u
MOBBILIEHUS JHePreTuYecKoi 3 PeKTUBHOCTH.

AHanu3 noTepp AEKTPOIHEPTUH.

[Tpaktnueckass pabora Ne7 MeponpusTuss 1O CHHMKEHUIO 1OTepb B
COBPEMEHHBIX YCJI0BHUSAX.

OmnpeneneHne pacyeTHbIX HHTEPBAJIOB MTOTEPh AJIEKTPOIHEPTUH.

[Tpaktuyeckas pabora Ne§ OneHka 3KOHOMHMYeCKOH 3(PeKTHBHOCTH B
COBPEMEHHBIX  yCJ0BUsX. [crnonmp3oBaHME  CTATHCTMYECKUMX  METOJOB
CPEIHEKBAIPAaTUUHBIE TOTPEMIHOCTH.

[TpakTrueckast padora Ne9 OpraHusaluoHHbIe MEPONPUSITUS 110 CHUKEHHIO
noTeps.

Pexomenayemble mporpamMmel pacyeTa U aHAJIA3a MOTEPh AIEKTPOIHEPIUH.
Y4eOHO-MeToin4Yeckoe U HH(POPMAIIMOHHOE 00eCTIeYeHUE TUCIUITITMHbI
[lepeueHr OCHOBHOM U JIOMOJHUTENILHOM JHUTEpaTypbl, HEOOXOIUMOM st
OCBOEHMS AUCIUIUIMHBI

[lepedueHr y4uyeOHO-METOIUYECKOTO OOECTICUCHHs] CaMOCTOSTEILHON pPaOOTHI
o0yyaroImuxcst Mo JUCUUIUINHE

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn HTepHeT,
HEOOXOIUMBIX JUISl OCBOSHHSI TUCIUIUTMHBI

Crp.



Bsenenue

[IpakTnueckue 3aHATHS CO3JAIOT ONTHMAJbBHBIE JUAAKTUYECKHE YCIOBUS  JAJIs
JEATEIIBHOCTHOIO OCBOEHUS CTYIEHTaMH COIEP)KAHUS U METOIOJIOTHH U3y4aeMOW JUCLUIIIMHBI
«HopmupoBaHue U CHUKEHUE MOTEPH AIEKTPOIHEPTUU B BJIEKTPOIHEPIrETUUECKUX CHCTEMAX,
UCMOJIb30BaHUE CHENMATbHOIO Ja0OpaTOPHOrO OOOpYIOBAHUS M TEXHUYECKUX CPEACTB.
[IpakTueckue  3aHATUS  3aHUMAIOT  [PEUMYIIECTBEHHOE  MECTO  NpU  HU3YyYEHUH
oOmenpodeccuoHalbHBIX U MPO(QEeCCUOHANbHBIX  AUCHUIUIMH. IlpakTuyeckue 3aHATHS
IPOBOJIATCS C LIENbIO BEIPAOOTKH MPAKTUYECKUX YMEHUH U MPUOOPETEHHS HABBIKOB B PELICHUU
3ajiay, OTPAOOTKU YIPaXKHEHUH, BHIIIOJTHEHUH YepTEeXEeH, IPOU3BOACTBE PACYETOB U T.11.

Llenbl0 MpakTHYECKUX 3aHATUH sBiIAeTCS (OPMHUPOBAHHWE NPAKTUYECKUX YMEHHH —
npodeCCHOHATBHBIX (BBIIOIHATH OIpEACIEHHbIE JEeHCTBUA, oOmepaluy, HeoOXOIAUMbIE B
MOCIEAYIOMEM B TPO(ECCHOHANBLHON JESATCNbHOCTH) WM YYeOHBIX, HEOOXOIUMBIX B
nocienyome ydeOHol aesaTeabHOCTH MO 00menpodecCHOHAIbHBIM U MPO(ECCHOHATBHBIM
JUCLIUIINHAM.

bubnuorpaduueckuii CHIUCOK COAEPKUT CBEAECHUS O CIPABOYHON JuTepaType u
JIOTIOJTHUTEIIBHBIX U3JJAHUSX, HEOOXOAUMBIX JUIS YIITYOJICHHOTO U3Y4YEeHHUS OTACIBHBIX BOIPOCOB.



1. I]enw u 3a0auu uzyyenusn OUCUyUnNIUHbL

Llenbi0 AMCUMIUIMHBI SBIISETCS MOTydYeHHEe HEeOOXOAMMBIX 3HAHHUN B 00JIACTH pacyeTa, aHaiuu3a u
HOPMHPOBAHUS IOTEPb MOLTHOCTH U 3JIEKTPO3HEPTUHU U MEPONPHUATHH IO UX CHUKCHHUIO.
3aauy U3y4eHUsl TUCHUIUINHBIL:

- ONIPENIENSITh BEIMUMHBI PACUETHBIX HArPy30K,

- IPOEKTUPOBATH CUCTEMY TEXHUYECKOTO OOCITYKMBAHUS U PEMOHTA SHEPTeTUYECKUX 00bEKTOB;
- pacCUMTHIBATh ApaMETPhl PEXKUMA CETH U OIIpeIeJIEHUEM [ToKa3aTelIel KauecTBa HileK-
TPOSHEPTUU B €€ PACUETHBIX y3JIax.

2. Ooopyooseanue u mamepuainl

AnmnapatrHble cpeicTBa: IEPEHOCHON HOYTOYK, IPOEKTOP, JOCKa MAarHUTHO-MapKepHasl.
VYyeOHast ayauTopust AJisl MPOBENEHUS YUEOHBIX 3aHATHUI, OCHalleHa 00OpyIOBaHUEM U

TCXHUYCCKUMU CPCACTBAMU O6y‘~ICHI/I$I.

3. Haumenosanue npakmuueckux paoom

Jis oyHO-3a04HOM (OpMBI OO0Y4YEHHs MPESYCMOTPEHbI CIEIyIOIUe MpPaKTHUYEeCKue
pabotel: IIpakTnueckas pabora Ne3. CrpykTypa mOT€pb MOIIHOCTH B 3JEMEHTax
AIIEKTPOIHEPTETHUECKUX CHCTEM M CHCTEM 3JIeKTpocHaOxeHus — 2 daca, [Ipaktudeckas pabora
Ne7. MeponpusTusi 0 CHIKEHHIO TTOTEPh B COBPEMEHHBIX YCIOBUAX. — 2 daca. [IpakTuyeckas

pabota Nel5 OcHOBBI 3HEprocOepeKeHHs Ha SHEPreTUYECKX 00bEeKTax — 2 yaca.

N3 Hux
Ne Temnr HanmeHnoBanue TeM TUCIUIUIMHBI, UX KPATKOE O0BeM
IIPaKTHYECKAst
JUCLIUTIAHBI colepKaHue 4acoB
IIOATOTOBKA, YaCOB
7 cemecTp
IIpaktnyeckas pabora Nel Teoperudeckue
aCHeKThbI JHeprocoepeReHust "
1 JHeprernyeckoin d¢pexruBHOCcTH. MeTomasl 4
pacuera COCTABJISIFOIINX MIOTEPH
JJIEKTPOIHEPIUH.
[Ipaktnueckass pabora No2 IIpakTuyeckue
5 aACHEKThbI JHeprocoepekeHust U 4

JHepreruyeckoii  3pdexkTuBHOCcCTH. MeTon
IIOJIEMEHTHBIX PACYETOB.

[Tpaktrueckas pabora Ne3 CTpykTypa norepb
MOIIHOCTH B 3JIeMeHTaxX
3 JJIEKTPOIHEPreTHYECKUX CHCTEM U CHCTeM 4
3JieKTpocHa0:keHus1. [lorepu xonocroro xona B
TpanchopmaTope.

[Tpaktrueckas pabota Ne4 [lorepu MouHocTH 1
JIEKTPOIHEPIruM B JJEMEHTaX CHCTeM




3JIeKTpOocHa0:xeHnsi. [loTepu anekTposHepruu B
Oarapesx KOHICHCATOPOB.

[TpakTrueckas padora NeS MeToabl OLEHKH U
aHajuM3a norepb. JlomycTUMBbIE MOTPEUIHOCTH
y4eTa dJEKTPOIHEPTUH TT0 OOBEKTY.

[Ipaktuyeckas pabora Ne6 TI'ocymapcTBeHHas
MOJIMTHKA 3HeprocéepeKeHuss U MOBBILICHUA
JHePreTu4ecKoi 3PpPeKTHBHOCTH.

AHanus norepb JIEKTPOIHEPTUH.

[Ipaktuyeckas pabora Ne7 MeponpusTusi 1o
CHHMKEHHUIO II0TePb B COBPEMEHHBIX YCJIOBHUSIX.
OmnpeneneHne pacueTHBIX HHTEPBAJIOB IMOTEPh
JIEKTPO3HEPIHH.

[TpakTudeckas pabota Ne8 Ouenka
IKOHOMHUYECKOM 3¢ dekTUBHOCTH B
COBPEeMEHHbIX YycJoBusiX. Vcnonb3oBaHue
CTaTUCTUYECKUX METOJOB CPEIHEKBAAPATUUHbIE
IIOTPELIHOCTH.

[IpakTuueckas padora N9 OpraHu3zanuoHHbIe
MEPONPHUSATHS 10 CHUKEHUIO N0TEPb.
PexoMeHnyeMble mporpamMmbl pacyeTa U aHaIn3a
MIOTEPH IEKTPOIHEPTUH.

Hroro 3a 7 cemecTp:
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Hroro:
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IIpakTuueckas padora Nel

TeopeTnyeckue acneKTbl SJHeProcoepekeHus U IHepreTudeckoii 3pdexTnBHOCTH METONBI
pacuera COCTaBISIOUINX MOTEPh JIEKTPOIHEPTUU

Ieab padoThI: M3yunTh METOBI PACUETA COCTABIAIOIIMX OTEPH HIEKTPOIHEPTUH.
AKkmyanvHocmb memol:
3axIrouaeTcsi B HEOOXOAMMOCTH IPUOOPETEHNUS HABBIKOB 110 pacueTy OTEPb.

B 3aBHCcHMOCTH OT MOJHOTHI UH(OPMAITMK O Harpy3Kax CeTH U BUa pacueToB (11.
1.5) nns ompeneneHus HArpy304HbIX IIOTEPh PEKOMEHIYETCS HCIOJIb30BaTh
CJeAYIOIINE METOBI [3]:

MOAJIEMEHTHBIX PACU€TOB;

XapaKTEPHBIX PEKUMOB,;

XapaKTEePHBIX CYTOK;

CpPEeIHUX Harpy3oK;

YHCIia YaCOB MaKCUMAJIbHBIX TTOTEPH;

CTaTUCTUYECKHE.

2.2. OnpeneneHue Harpy304HbIX MOTEPH MO METOAY IMOAJIEMEHTHBIX PAacueTOB
MIPOU3BOJIAT MO popMyIie

AW, —3AtzR z 12 (2.1)

i=1 j=1 U

rie K - 9ucao DJIEMEHTOB CETH;

T - pacyeTHBIN NIEPUO, Y;

At - wHTEepBajd BpEeMEHHW MEXKIY TMOCICIOBATSIHPHBIMA 3HAYCHUSMU TOKOBBIX
Harpy30K 3JIEMEHTOB, MIOJy4aeMbIX C IIOMOIIBIO YCTPONCTB TEICU3MEPEHUS, U;

lij - TokOBast Harpys3Ka i-ro 2JIeMeHTa C CONPOTHBIICHUEM R; B MOMEHT BPEMECHH |.

2.3. OmpeneneHue HArpy304HbIX IMOTEPh MO METOAY XapaKTEPHBIX PEKHUMOB
MPOU3BOJAT 1O popMyIie

n
AW, =Y AP, (2.2)
i=1
rne APi - Harpy3o4Hble TIOTEPM MOIIHOCTH B CETH B I-M pEXHME

MPOJIOJIKUATEIIBHOCTHIO {j 4acos;

N - YUCJIO PEKUMOB.

Harpy3ku y3/10B ceTM IPUHUMAIOTCA MO JAHHBIM KOHTPOJIBHBIX W3MEPEHHUM.
[lepen pacueroM moTeps J0JKHA OBITH MPOBEACHA OaTaHCHUPOBKA HArpPy30K Y3JI0B
C CYMMAapHOU Harpy3kou ceTu. /i nepruo0oB, B KOTOPBIX KOHTPOJIbHBIE U3MEPECHUS
Harpy30K y3JI0B HE MPOBOAMINCH, HATPY3KU JIOJKHBI OBITh MOTYYEHBI C TOMOUIBIO
pacudera, UCXOsl U3 U3BECTHOM CyMMapHOW Harpy3ku cetd. Ilpum omepaTtuBHBIX
pacudeTax Harpy3Ku y3JI0B IIOJIyYarOT € IIOMOILBIO TEJIEU3MEPEHUM.



2.4. OmpexneneHne HArpy304YHbIX IOTEPh IO METOY XAPAKTEPHBIX CYTOK
IPOU3BOIAT 1O popMyJie

AW, = 5 AWE T, ., (2.3)
i=1

r7ie M - YUCIIO XapaKTEPHBIX MEPHUOI0B paOOTHI CETH (JETHHIA, 3SUMHMIA, TaBOJAKA
U T.J.), PACUETHbIE MOTEPU 3a KOHTPOJIbHBIE CYTKHM KaXJIOrO0 U3 KOTOPBIX,
paccuuTaHHbIE IO U3BECTHBIM IpapkaM Harpy3KH B y3JaX CETH, COCTABIISIOT AW ;

/i - PKBUBAJIIGCHTHOE YHCIIO THEH IS I-T0 XapaKTepHOTo IMepHoa, CyT.

OKBUBAJICHTHOE YHUCJIO JHEW A I-TO XapaKTEpHOTO IEpUoAa ONPEAEISAOT 110

bopmyie
Hoi = W2 V3 I5), (2.4)

rne Wi - DJeKTpodHeprus, OTHYIICHHAas B CETh B I-M  TIEpPHOJC
IIPOJIOJKUTEIILHOCTBIO /i CYTOK;

Wei- anekTposHeprus, OTMYyIIEHHas B CETh 3a CYTKH, pacueTHbIE MOTEpU
3JIEKTPO3HEPTUHU 32 KOTOPBIE COCTABWIIN AWS WIIM IO (popmyIie

kI
Ao = zlezﬂ,- w3, (2.5)
J=

rae Kj - 4uciio MecsiieB BXOASIIMX B I-i XapaKTepHbIi epro/;

W - a5ieKTpO3Heprus, OTIYIIEHHAS B CETh J-M MECSAIIE, YUCIIO THEH B KOTOPOM
cocrasiser /Ij;

W, - D3JeKTpo’Heprusi, OTHYIICHHass B CEThb B MeECAIE, BKIIOYAIOIIEM
KOHTPOJIbHBIE CYTKH, WU 110 (hopmyIie

|
i = 2 A1 4, (2.6)
J:

rae | - 9nucino xapakTepHbIX CyTOYHBIX IPa(UKOB B I-M XapaKTEPHOM MEPHOJIC;

Jli - 4uciao CyTOK B XapaKTepHOM TMepuojae paboThl CeTH, Ha KOTOpPOE
pacrpocTpaHsaeTcs j-i XapaKTepPHbIN CYyTOYHBIH rpaduk;
Aj - cymMMa KBaJpaTOB OPJMHAT |-TO XapaKTepHOr0 CYTOYHOro rpaduka
j Y

CyMMapHOUW Harpy3ku ceTH (pabouune, Hepaboune CyTKH);
A; - cymMMa KBaJpaToB OPJIMHAT CYTOYHOTO Tpadrika CyMMapHO Harpy3Ku CETH,
COOTBETCTBYIOIIIETO CYyTKaM, 32 KOTOPBIE PACCUUTHIBAIACH TOTEPH AWS .

[Tpu ucnons3zoBanuu popmy (2.5), (2.6) pacuersl 3HAUSHUN AWS TPOU3ZBOJST IO

HI

rpadukaM Harpy3kd B KaXJOM U3 VY3JI0B, TIOJYYCHHBIX U3 BEIOMOCTEH
KOHTPOJIBHBIX ~ M3MEPEHUH W CKOPPEKTUPOBAHHBIX MO  HOTPEOJICHUIO
3NIeKTpo3Hepruu B y3ine 3a mecsay W,. OpauHaThl CKOPPEKTUPOBAHHOTO rpaduka
AKTUBHOM MOIIIHOCTH py ONPEIENSIOT 10 (popMmyie



Dx = axp, (2.7)

T1Ie dx - KOA(DOUITUEHT KOPPEKTUPOBKH;

P - OpIMHATa UCXOTHOTO rpaduKa.
Koaddunment a, onpeaenstor mo hopmyiam:
B cllydae UCIoIb30BaHus (2.5)

a =W, (L, 3 pi). (2.8)

rae /[y - YACI0 JHEHU B MECSIIE;

Pi - OpJIMHaTa CyTOYHOTO rpaduka, MOJIy4YEHHOTO ITyTeM U3MEPCHHUS;
ti - TPOIOKUTEILHOCTD CTyIIEHU Irpaduka, U,

B cllydae MCIoIb30BaHus (2.6)

Ay :WMdp /(ﬂpépiti)’ (2'9)

1€ p - AOJISI BJIEKTPOIHEPTUH, TOTPEOJIEHHOM B paboune JHU, OTH. €]1.;

, - unciio pabouynx AHEH B MecsLe.

KoppektrpoBky rpaduka peakTHBHON MOIIHOCTH OCYILECTBISIOT aHAJIOTUYHO.

2.5. OnpeneneHne Harpy304HbIX MOTEPh METOJAMHU CPEAHUX HArpy30K U YUCIIA
4aCOB MaKCUMAaJIbHBIX MOTEPH T MPOU3BOIAT 110 GopMyJIaM:

AW, = AP,  K2T; (2.10)
AW, = AP, .. T, (2.11)
rne APy U APy yaxe - Harpy304HbI€ IOTEPU MOILHOCTH, OIPEACIICHHBIE II0
CPEIHUM U MaKCUMAJIbHBIM Harpy3KkaM COOTBETCTBEHHO;
K - xooppunuent popmsl rpaduka;
T - IpOAOIKUTENBHOCTD NMEPUO/IA, 32 KOTOPBI ONMPEAEIISIIOTCS ITOTEPH, Y.
CpenHue Harpy3kd Y3J0B OINpPEISTSIOT M0 IMOKa3aHWsM MPUOOpPOB yuera
DJIEKTPOdHEPIuy [4]. 3HaUEeHH K2 M T ONPENEIIAIOT HEMOCPEACTBEHHO 1O TPaduKy

CyMMapHOH Harpy3ku ceTd, GUKCUpyeMOMY B AUCIETYEPCKON BEAOMOCTH [5], nimu
o ¢hopmyiam:

2 2
K= (0’;24 +0, 876} = [1090 + 0,876J : (2.12)

3 Makc

2
= (0,124+0,876K,)%-8760 =| 0,124 + 1| g760, (2.13)
10000

rae K, - koaduiuent 3anoyiHeHus rpaduka.
2.6. OrmpeneneHue Harpy304HbIX TMOTE€Ph CTATUCTHUYECKUMHM  METOJIaMHU
IPOU3BOJAT HA OCHOBAHUU PErPECCHOHHOMN 3aBUCUMOCTH MOTEPh OT 000OIIEHHBIX



XapaKTEPUCTUK CXEM U PEKHUMOB JIEKTPUUECKHUX CETEH. YKa3aHHbIE 3aBUCUMOCTHU
CTPOSITCA Ha OCHOBAHHH MPEBAPUTENIBHBIX PACUETOB MOTEPH ISl OTPAHUYEHHOTO
YHCJIa CXEM U PEKUMOB ceTel (BhiOopku). OnpenienieHue noTepb s IPYyTrux CXem
U PEKUMOB ITPOU3BOIST MO OJYYEHHOU 3aBUCUMOCTH 0€3 3JIEKTPUUYECKOro pacuera
CETH.

Js ceredl pasaM4HbIX rpynn (. 1.9) pekoMeHAYIOTCS CIEAyOLUe METOAbI
pacyera.

MeTon NO3JIEMEHTHBIX PacdyeTOB PEKOMEHAYETCS KaK NPEAINOYTUTEIbHBIN IS
OTJEJIbHBIX JJUHUI U TpaHC(HOPMATOPOB, IOTEPU B KOTOPBIX CYLIECTBEHHO 3aBUCST
OT TPAH3UTHBIX IIEPETOKOB.

Meron XapakTepHBIX PEXUMOB PEKOMEHAYETCS IS pacuera IOoTeph B
TPAaH3UTHOM CETU TMpU HAIMYUM TeleuH(OpMalUMu O Harpy3kax Y3JoB,
NIEPUOANYECKH ITepenaBacMont B Bl sneprocucremsl.

Merton XapakTEpHBIX CYTOK PEKOMEHAYETCS KakK MNPEANOYTUTENbHBIA IS
pacyera moTepb B 3aMKHYTHIX ceTsX 110 kB u Bblllle, HE y4acTBYIOIIHMX B OOMEHE
MOIIHOCTBIO. [[omyCckaeTcss MpUMEHEHHE METOAA YHCJIA YacOB MaKCHUMAaJlbHBIX
IIOTEPb.

MeTton cpemHHX Harpy3oK PpEeKOMEHAYETCS KakK IpPeAIOYTUTEIbHBIN UL
pa3oMKHYTBIX cereil 6-150 kB npu Hanuuum AaHHBIX 00 3JIEKTPOIHEPrHH,
IIPOIYIIEHHOW II0 TOJIOBHOMY YYacCTKy CETH 3a pacCMaTpUBAEMbIN IEPHUOL.
JlomyckaeTcss NpPHUMEHEHME METOJa 4YHCJIa 4YacOB MAaKCHMAJBHBIX IOTEPb.
CratucTnyeckue METOJIbl PEKOMEHIYIOTCS KakK MPEIIOYTUTEIbHbIE UL
onpeaeneHuss norepb B ceTsax 0,38 kB u BhIsBICHUA 3aBUCUMOCTEN MOTEPH OT
OCHOBHBIX BJIMSIOIIUX (PAKTOPOB B CETAX BCEX HANPSHKEHUIA.

Jns pacdyera M aHanM3a MOTEPh B PAa3OMKHYTHIX ceTax 6-20 kB momyckaercs
IIPUMEHEHUE  CTATUCTHYECKUX  METOAOB  ONPEACIECHUS  DKBUBAJIECHTHBIX
COMPOTHUBJICHUH JIMHUNA OT 000OUIEHHBIX TAPAMETPOB CXEMbI (CyMMapHOM JJIUHBI U
YyHUCla y4aCTKOB JMHUH, CEUYEHUS FOJIOBHOTO y4acTKa U T.I1.).

2.8. Jlo BHenpeHus nporpamMm Ha DBM pacyeTsl moTeph B pa30MKHYTBIX CETAX 6-
150 kB moryT mpou3BOAUTHCS BpY4YHYIO. B 3aBUCHMOCTH OT BHJa MMEIOILICHUCS
uHGOpMallMK O HAarpy3Ke roJIOBHOTO y4acTKa CETH HCIOJIb3YIOT METOJI CPEIHHMX
HaArpy30K, ONpeieNisis pacueTHOE 3HaUYeHre OoTeph (Thic. KBT-4) mo hopmyrne

2 2 2
AW, = w R, (2.14)

METO/I YMCJIa 4acoB HauOOJIbIUX MOTEPh (ThiC. KBT-4) o opmyiie
AW, =312, R 1%, (2.15)
rne W, u Wqo - akTuBHas, ThiC. KBT-4, U peakTHBHas, ThIC. KBap-4, SHEPIus,

MPOIYIIECHHAs Ye€pe3 T'OJIOBHOM YYaCTOK CETH 3a Bpems 1
U,« - 9KBUBaJICHTHOE HANpsLKEHHE VISl pacueTa Harpy304HbIX MOTeph, KB;



lyaxe - MAKCHMaJIbHASI HAarpy3Ka rOJ0OBHOTO y4acTKa, KA

K« - KOI(DPUIMEHT KOPPEKTUPOBKH, IPUHUMAEMBbI paBHbIM 1,37 mpu
WCIIOJB30BAaHUM 3HAYEHHS TOKA, IMIOJYYEHHOTO IIyTEeM HEMOCPEeCTBEHHOTO
W3MEPEHUs, U PaBHBIM | B OCTaJIbHBIX CITyYasXx.

DKBHUBAJICHTHOE HaIPSHKEHHUE ONPESTISIOT o popMyIie

U, = KUZ +(1-K)U2, (2.16)

rjae K - koapdunueHt, npuauMaeMbiit paBHbIM 0,9 niis cereit 6-20 kB u 0,8 - mis
cereit 35-150 kB;

Ui u U, - HanpsikeHUs Ha IIMHAX LIEHTpa NMUTaHus JuHUU 6-20 kB B pexxnmax
MaKCHMAaJIbHBIX 1 MUHMMAaJIbHBIX HATPY30K COOTBETCTBEHHO;

DKBHUBAJIECHTHOE COMPOTUBJICHUE JIMHUU PACCUUTHIBAIOT IO popMyIie

R, =3 IR /h, (2.17)
i=1

rie hi u h, - BelWuwHB, npOMOPIHOHANBHBIE ((PAKTHYCCKH WM IO
IPE/ONIOKECHUIO) Harpy3Ke I-T0 AJIEMEHTa CETH CONPOTHBICHUEM R U TOJIOBHOTO
y4acTKa COOTBETCTBEHHO. B kadyecTBe 3THX BEIMYHMH MOTYT HCIIOJIb30BATHCS TOKU
YYaCTKOB, YCTaHOBJIEHHBIE MOIIHOCTH TPaHC(POPMATOPOB, MOIYYAIOIIUX MTUTAHNUE
1o I-My y4actky u T.1. [Ipu 3TOM cymMma hj 17151 Harpy304HBIX Y3JI0B JIOJDKHA OBITH
paBHa h.

[lpu orcyrcTBUM naHHBIX 0 Kod(hdumuente ¢opmbl rpaduka Bmecto (2.14)
UCIIOJIB3YIOT (OopMyITy

K !

W2 +W3
AW, =132 R ; (2.8)

9K

IIPU OTCYTCTBUU JAHHBIX O MPOITYCKE PEAKTHUBHOUN SHEPTHUH - POpMYITy

W2 +x2
AW, =1,25-P VR (2.19)

9K

IPU OTCYTCTBUM JaHHBIX 0 Ky 1 0 Wq - popmyiry

AW, =1,63 V\ipz R, (2.20)

2K

K"

2.9. Totepu snekrposnepruu B juHMM HampspkeHueMm 0,38 kB (% ormycka
AIIEKTPOIHEPTUH B CETh) OMPEACISIOT 10 hopmyJie

AW, =0,7K, AU, ——, (2.21)

Makxc



rae AU; - moTepu HanpsKeHHs B MAaKCUMYM Harpysku cetd ot muH TII o
HauboJee y1aJeHHOTro AMEKTPONpUeMHUKa, %0;

Kiuep - KOOPOUIMEHT, YUYUTHIBAIOIIUN HEPAaBHOMEPHOCTh pacCHpeesICHUs
Harpy30K 1o ¢azam.

KoadouruenT Kiep OIpenensioT no Gpopmyie

2 2 2
Ky =3280 1y g R | g5Re (2.22)
H 2

(Ia+lg+1c) Ry Ry

rae la, 1, |¢ - 13MepenHbie TOKOBBIE HArpy3KHu (as;

Ru/Ry - OTHOIIEHUE COMPOTUBIICHUI HYJIEBOTO U (Pa3HOTO MPOBOIOB [6].

[Tpr OTCYTCTBUH JJAHHBIX O TOKOBBIX HArpy3Kax CleAyeT MPUHUMATh: [T JTHHUI
¢ Ru/Ry = 1 Kyep = 1,13, mst ;uamii ¢ Ry/Ry = 2 Kiyep = 1,2.

OtrotieHue T/ Ty MPUHAMAIOT B COOTBETCTBUH CO CIICAYIOMIUMU JaHHBIMHU:

Tvaxcs g 2000 3000 4000 5000 6000

T/ Thaxe 0,46 0,52 0,6 0,72 0,77
OTtHocuTeNnbHbIE TIOTEpH deKkTpodneprun, % B K nunusx 0,38 kB onpenensitor
o gopmyiie

Koo
> AWy |,

AWy =i (2.23)

IJIe AW, - OTHOCHTEJIbHBIC TIOTEPH JICKTPOIHEPTUH B I-i JIMHUH, ONIPEICICHHBIC
o ¢opmyie (2.21);
li - MaxcuMasbHas Harpy3Ka roJIoBHOTO y4acTka i-i JIMHHH.

Bonpocwt ona cobecedosanu:

1. Kakum oOpa3oM cBsi3aHbl pacyeTHbIE AaKTHMBHAas W pEaKTUBHAs
MOIIIHOCTHU ?
2. B kakoMm ciydae HE0OXOIUMO TPOBECTH KOPPEKTUPOBKY PACUECTHOMN

aKTUBHOU MOIIIHOCTHU?

IIpakTuuyeckas padora Ne2

MeToz Mo3JIEMEHTHBIX PACUYETOB.



Hean padorsl: M3yunTh METO TOAIEMEHTHBIX PACUETOB.

AKmyanvHocmy memoi:

3akiaroyaeTcsi B HEOOXOJMMOCTH TPUOOPETEHHS HABBIKOB IO pacyeTy
METOJOM PAacUeTOB

MeTton NO3JIEMEHTHBIX PacyeTOB PEKOMEHAYETCS KaK MPEANOYTUTEIbHBINA IS
OTJIEJBHBIX TUHUHN U TpaHC(HOPMATOPOB, OTEPU B KOTOPBIX CYIIECTBEHHO 3aBUCST
OT TPAH3UTHBIX [TEPETOKOB.

Merton XapakTepHBIX PEXUMOB PEKOMEHAYETCS IS pacuera IOoTeph B
TPAaH3UTHOM CETH TpPU HAJUMUYMK TeleuHpopMalMu O Harpy3kax Y3JoB,
MepUOINYECKH nepegasaeMon B BL] sHeprocucremsl.

Merton XapakTepHBIX CYTOK PEKOMEHIYETCS KaK MPEANOYTUTEIbHBIA I
pacyera moTepb B 3aMKHYTHIX ceTsX 110 kB u Bblllle, HE y4acTBYIOIIHMX B OOMEHE
MOIIIHOCTBIO. JlomycKaeTcsi NMpUMEHEHHE METOJA YHCIa YacOB MAKCUMAJbHBIX
IIOTEPb.

Merton cpemHHX Harpy3oK pEeKOMEHAYETCS KakK IpPeAIOYTUTEIbHBIN UL
pa3oMKHYThIX cereil 6-150 kB npu Hanuuum AaHHBIX 00 3JIEKTPOIHEPrHUH,
IPOIYLICHHOW IO TOJIOBHOMY YYacTKy CETH 3a pacCMaTpUBAacMbIi IEPHOI.
JlomyckaeTcss NpPHUMEHEHME METOJa YHCIAa YacOB MAaKCUMAJIbHBIX IIOTEPb.
CratucTnyeckue METOIbl PEKOMEHIYIOTCS KakK MPEIIOYTUTEIbHBIE UL
onpeaeneHuss norepb B cetsax 0,38 kB u BbIsABICHUS 3aBUCUMOCTEN MOTEPH OT
OCHOBHBIX BJIMSIOIIUX (PAKTOPOB B CETAX BCEX HANPSHKEHUIA.

Jlns pacdera M aHanm3a MOTEPh B PAa3OMKHYTHIX ceTax 6-20 kB momyckaercs
IPUMEHEHUE  CTAaTUCTUYECKUX  METOJOB  OMNpPEACNICHUS  SKBUBAJIEHTHBIX
CONMPOTHUBJIEHUH JIMHUNA OT 00OOLIEHHBIX TAPAMETPOB CXEMBbI (CyMMapHOU JTMHBI U
YyHUCla y4acTKOB JUHUH, CEUYEHUS FOJIOBHOTO y4acTKa U T.I1.).

2.8. Jlo BHenpeHus nporpamm Ha DBM pacyeTsl OoTeph B pa30MKHYTHIX CETSIX 6-
150 kB moryT mpou3BOAUTHCS BpY4YHYIO. B 3aBUCHMOCTH OT BHJa HMEIOIICHUCS
uHGOpMaIlMU O HAarpy3Ke rOJIOBHOTO y4acTKa CETH HCIOJIB3YIOT METOJI CPEIHHUX
HaArpy30K, ONpeeNisisa pacueTHOE 3HaUYeHre OoTeph (Thic. KBT-4) mo hopmyrne

2 2 2
AW, - % R, (2.14)

METO/] YHCIIa YacOB HAUOOJIBIINX MOTEPH (ThIC. KBT 1) o dopmye
AW, =312, R, Tk, (2.15)
rne W, u Wqo - akTuBHas, ThiC. KBT-4, U peakTHBHas, ThIC. KBap-4, SHEPIus,
IIPOITYLIIEHHAs Yyepe3 IOJIOBHOM y4acTOK CETH 3a BpeMs 1,

U,« - 9KBUBaAJICHTHOE HANpPsLKEHHE [l pacueTa Harpy304HbIX MOTEph, KB;
| iaxe - MAKCHMaJIbHAsI HATPY3Ka FOJIOBHOTO YYacTKa, KA;



Kx - KO3(pQHUIMEHT KOPPEKTUPOBKH, NpPUHUMAaeMblii paBHbIM 1,37 mpu
UCIIOJIb30BAaHUM 3HAYEHHs TOKA, IIOJIYYEHHOIO IIyTEM HENOCPEACTBEHHOTO
WU3MEPEHHUs], U PaBHBIM | B OCTaJIbHBIX CIIyYasX.

OKBUBAJIEHTHOE HANPSKEHUE ONPEIEIISIOT 110 popMyJie

U, =KUZ +(1-K)U2, (2.16)

rjae K - koapdunuent, npuauMaeMbiit paBHbIM 0,9 niis cereit 6-20 kB u 0,8 - mis
cereit 35-150 kB;

Ui u U, - HanpsikeHWs Ha IIMHAX LIEHTpa NMUTaHus JuHUU 6-20 kB B pexxnmax
MaKCHMAaJIbHBIX 1 MUHHMAaJIbHBIX HATPY30K COOTBETCTBEHHO;

DKBUBAJICHTHOE CONIPOTHUBJICHUE JIUHUU PACCUNUTHIBAIOT 10 hopMyJie

R, =3 WR /h, (2.17)
i=1

rie hi u h, - BelWuwHB, npONOPIHOHANBHBIE ((PAKTHYCCKH WM IO
IPEONIOKECHUIO) Harpy3Ke I-TO AJIEMEHTa CETH CONPOTHBICHHEM R U TOJIOBHOTO
y4acTKa COOTBETCTBEHHO. B kadyecTBe 3THX BEIMYHMH MOTYT HCIIOJIb30BATHCS TOKU
YYacCTKOB, YCTaHOBJIEHHBIE MOIIHOCTH TPaHC(POPMATOPOB, MOIYYAIOIIUX MTUTAHHUE
1o i-My y4actky u T.11. [Ipu 3ToM cymma h; st Harpy304HBIX Y3J10B JOJDKHA OBITH
paBHa h.

[lpu orcyrcTBUM nmaHHBIX 0 Kod(hduruente ¢opmer rpaduka Bmecto (2.14)
UCIIOJIB3YIOT (OopMyITy

2 2

Wp +WQ _
2 IK
9K

AW, =1,3

Bonpocwt ona cobecedosanun:.

1. Kakum oOpa3oM cBsi3aHbl pacyeTHbIE AaKTHWBHAas M pEaKTUBHAs
MOIIIHOCTHU ?
2. B kakoMm ciyyae HE0OXOIMMO TPOBECTH KOPPEKTUPOBKY PACUETHOMN

aKTUBHOU MOIIIHOCTHU?

IIpakTnueckasi padbora Ne3

IToTepu xomocToro xoaa B TpanchopmaTope

Heas padorbl: Hayuutbcs pacu€ry mMOOTEpPh XOJIOCTOrO XOJa B
TpaHcdopmarope.
AKmyanvHocmy memoi:



3axirouaercsi B HEOOXOAMMOCTH MPUOOPETEHHSI HABBIKOB 10 PacueTy poTeph
TpaHnchopmaTopa

Omnpenenuts Tok K3 3a peakTopoM U HampsiKEHUE Ha IIMHAX B CUCTEMAaxX
Jluneiinsiii peaktop 6 kB, 8 %, 600 A; caBoenHbIi peaktop 6 kB, 12 %, 2000 A, m
= 0,5. BropuuHoe HamnpsbkeHue nuraroiiero tpanchopmaropa 6,6 kB; Toxk K3 no
peaktopa 16 kKA.

Pewenue
1. ConpoTuBieHUE TUHEUHOTO PEAKTOpA:
Xp =10-X-U/~/31=10-8-6/~/3:600 = 0,462 Om.
ConpoTuBiieHHE CUCTEMBI 10 BRIBOJIOB 6,6 KB muTatorero tTpanchopmaropa:

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

Tox K3 3a nMHEHHBIM peaKTOpOM:
1= 6600//3 (0,238 + 0,462) = 5450 A.
2. ConpoTHUBIEHUE OTHON BETBU CIBOEHHOI'O pEaKTOpa:
Xp=10-12-6/2000 = 0,36 Om.
Tok K3 3a peakTopom:

1) = 6600/+/3 (0,36 + 0,238) = 6379,65 A.

Heobxoaumo oOpaTuTh BHUMaHUE HA TO, YTO XOTS PEAKTOPhl HMEIOT
HOMUHAJIbHOE HamnpsikeHue 6,0 kB, BKIIOYEHbI OHM HAa BTOPUYHOE HANpPSKEHUE
nuTaromero Tpancpopmaropa 6,6 kB u mpuBeneHus K OAHOMY pacUeTHOMY
HaIPSHKEHUIO B 3TOM Cllydae He TpedyeTcs.

3. Hanpsbxenune Ha mmHax npu K3 3a nmuHeiiHbM peakTopoM Uni = J3- |(k3) Xp =

J3 -5450-0,442 = 4356 B, nimm 4356/6600 = 0,66 HOMUHAILHOTO.
HanpsixkeHue Ha HENOBPEKAEHHOM CEKIIMU IIMH 10 puc. 60 paBHO:

\/§ -0,36:6379,65 =3971,4 B, nau 0,602 HOMHUHAIBEHOTO.

CrnenyeT OTMETUTBH, YTO TAaKO€ HAMNpsDKEHUE HE O0eCTeurBaeT HaIeHKHOU
paboThl MarHUTHBIX MyCKaTesIeh: OOBIYHO WX HAMPSDKEHUE OTIAIaHus KoyieOeTcs
B npenenax 0,65...0,75 HOMUHAIBHOTO UM B JAHHOM CJIydya€ MOTYT UMETh MECTO
HEMPaBWIbHBIE OTKIIOYEHUS SJICKTPOIBUTATEIICH.

Te ke HanPSHKEHUST MOYKHO OIPEICNIUTD U MO BhIpakeHUAM (23) u (24):

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

Ha noacranuuu BbiBenieH u3 padoTel TpaHchopmarop 2T u cekims mwuH [V
nuTaeTcs oT TpaHchopmaTopa uepe3 peaktop TpaHchopmaropa 2T. Tpebyercs
ornpenenuth Tok K3 Ha cexium mmH [V,
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Cxema noJicTaHIu

Pewenue
ConpoTuBiieHHE JBYX I0OCJIEI0BAaTEIbHO BKIIOYEHHBIX BETBEH peakTopa Io
BBIpaXEHUIO (22) paBHO:

Xbe =2-0,36+(1 +0,5) = 1,08 Om (puc. 6),
Tok K3
1(® = 6600/~/3 (1,08 + 0,238) = 2894,56 A,
1(¥ = \/3-2894,56/2 = 25038 A;
HaIIPAKCHUC Ha CCKIIUU IINH I PaBHO:
1,08-U/(1,08 +0,238) = 0,819U.

Bonpocwt ona cobecedosanun:

1. Kakum oOpa3oM cBsi3aHbl pacueTHbIC AKTHUBHAs M pPEaKTHUBHAas
MOIIIHOCTH?
2. B kakom ciyuae HEOOXOJMMO IMPOBECTH KOPPEKTUPOBKY pacueTHOU

aKTUBHOU MOIIIHOCTHU?

IIpakTuuyeckas padora Ne4

[ToTepu snexTposHeprun B 6atapesix KOHICHCATOPOB

Heapb padorbi: M3yunTh moTepu 3IE€KTPOIHEPTUU B OaTapesix KOHACHCATOPOB.
AKmyanvHoCcmy memoi:
3akroyaeTcsi B HEOOXOIMMOCTH IPUOOPETEHHS] HABBIKOB IO pacyeTy NoTepb
B KOHJIEHCATOpax

Tok K3 Ha mmHax nuTtaroniei noactaniuu paseH 10 kA npu Hanpsixxenuu 6,6
kB. Bemonunute pacuer cnaganus Toka uepe3 1, 2, 3 ¢ mus memgHoro kabens
ceueHreM 50 MM?, JUIMHOH 5 KM.

Pewenue



OnpenenuM akTUBHOE COMIPOTHUBIICHHE Kabens mpu Temmeparype 65 °C. [1o
[IpunoxeHuio 7 akTHBHOE CONPOTUBJIEHUE MEITHOro Kabems 50 Mmm? mpu
temriepatype +20 °C paBuo 0,37 Om/xm. [Ipu Temneparype 65 °C conpoTuBicHHUE
oynet 0,37 [1 + 0,004- (65 —20)] = 0,4366 Om/xM.

[TonHoe akTUBHOE conpoTuBieHue 1x =0,4366-5 =2,185 Owm.
ConpoTuBIIeHHE CUCTEMBI XC = 6600/+/3 10000 = 0,3815 Om.
ConpoTuBiieHne Kadems xk =0,083-5=0,415 Owm.

Tok Tpexdasznoro K3 B koHIIe Kabens B IEpBbIii MOMEHT

1= 6600/+/3/(0,3815 +0,415)2 + 2,18 = 6600/+/3 2,32 = 1644,41 A

Pacuer nns Bpemenu t =1 c:

A= (I¥/q)*t = (1644,41/50)2-1 = 1081,6 A% c/mm®,
a=(2,13/2,32)* = 0,884.

g
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JuarpamMma J1st onpeesieHns CHUKEHUS
Toka K3 ot HarpeBa npoBooB

Omnpenenuts ymeHbeHne Toka K3 n3-3a HarpeBa 0OMOTOK TpaHchopmMartopa.
Pewenue
Jlanubie TpaHchopMaToOpoB MO MPUMEPY S:
St1=25kB-A,Z=96 Om; X =152,3 Om; Z =180 Owm;
St, =400 kB-A, Z=3,44 Om; X =10,71 Om; Z= 11,25 Owm.
AxtuHoe conpotusiieHue mnpu 250 °C yepe3 1,82 ¢ nocne Havana K3 O6yzer B
1,7 paza Oomnbmie, yem mpu 75 °C. IlomHble coOmpoTHBICHUS OyayT: s

TpaHchopmaropa 25 kB-A Z =\/152,32 +(1,7-96)% = 223,2 Om BMecto 180 Om; st

tpanchopmatopa 400 kB-A Z =\/1O,712 +(1,7-3,44)* = 12,2 Om Bmecto 11,25 Om.

MakcumanieHoe ymenblieHne Toka K3 mpu Zc = 0 wepes 1,82 ¢ cocraBur
180/223,2 = 0,816 mis Tpanchopmatopa 25 kB-A wm 11,25/12,2 = 093 s
Tpancopmartopa 400 kB-A.

Bonpocwt ona cobecedoosanus:

1. Kakum oOpa3oM cBsi3aHbl pacueTHbIC AKTHUBHAs M pPEaKTHUBHAs
MOIIHOCTH?
2. B kakom ciyyae HEOOXOIMMO MPOBECTH KOPPEKTUPOBKY pacuETHOM

AKTUBHOU MOIITHOCTHU?

IIpakTnuyeckoe 3ansaTue NeS.

JlomycTUMBbIe IOTPEIIHOCTH y4eTa JIEKTPOIHEPTUH 110 OOBEKTY.

Heas padorbi: U3yunTh 10MyCTUMbIE MOTPEITHOCTH yU€Ta 3JIEK-TPOIHEPTHUU
10 00BEKTY.

AKkmyanvHocms memol:

3akaroyaeTcsi B HEOOXOJMMOCTH TPUOOPETEHHS HABBIKOB IO pacyeTy
IIOIPELIHOCTA U3MEPEHUN

[TapameTphl SKBUBAJIEHTHBIX CXEM 3aMEIICHHUS MOTYT ObITh OIPEIEIICHBI:

1. B "MEHOBaHHBIX M OTHOCUTEILHBIX €AMHUIIAX IPUBEACHUEM 3HAUCHHI T1a-
paMeTpOB PaCUYETHHIX CXEM K BEIOpAHHOI OCHOBHOM (0a3UCHOM) CTyNIEH! HaNpshKe-
HUS CETH C ydeToM (akThuuecKnx Kod(hOUIIMEHTOB TpaHChHOpMAIMN CHIIOBBIX
TpaHChHOPMATOPOB B aBTOTPaHC(HOPMATOPOB.

2. B oTHOCUTENHHBIX M IMEHOBAHHBIX CAMHUIIAX 3HAYCHU ITapaMeTPOB pac-
YETHBIX CXEM K BBIOPAHHBIM 0A3UCHBIM YCIOBHSAM C YYETOM CPEeIHUX KO3 (DULIMEH-
TOB TpaHCc(OpMalMu, paBHBIX OTHOILIECHUIO CPEAHUX HOMHHAIbHBIX HANPSKEHUN
CeTell COOTBETCTBYIOLIMX CTyNEHEH HampsskeHWid. PekoMeHmyeTcsi MCIoib30BaTh



HIKaIy CpPEeIHUX HOMHHAIBHBIX MEXIY (a3HbIX HampsbkeHud ceteil B [kB]: 3,15;
6,3;10,5; 13,8; 15,75; 18; 20; 24, 37; 115; 154; 230; 340; 515; 750.

B nepBoMm ciyuae paccuntsiBatoT Toku K3 npu Hanmuuu JaHHBIX ¢ (hakTHYe-
CKUX K03 puueHToB TpaHchopmManus. Hanbonee npeanouTuTeseH s IpakTHie-
ckux pacueroB (pexkomenayercst B KP) Bropoii cnocod npusenenus. PacuerHble
BBIP@XEHUS I 3TOT0 criocoda npuBeieHsl B Ta0i. 1. Ilpu BeIOOpe gaHHBIX ycio-
BUI CJIENYyEeT pyKOBOJCTBOBATHCS TEM, YTOOBI MOPSAJOK YHMCIOBBIX 3HAYEHUM ObLI
yIoOeH NI OTIepUpOBaHUS C HUMH. 3a 0a3MCHYIO0 MOIITHOCTH (Sg) I€7Ieco00pa3Ho
IPUHUMATh YHCII0, KpaTHoe aecsatd. Hampumep, 10, 100, 1000 u 1. . [MBA]. 3a
0asucHele HanpsokeHUus (Us) peKOMEHAyeTCss MPUHUMATh CPEIHEE 3HAUCHHE TOH
CTENEHU TpaHc(opmanuu, rjae Haxoaures Touka K3.

ba3ucHBIN TOK U CONPOTUBIIEHUE ONPEIEISIOTCS [0 BRIPAKEHUSM:

6= —>0_ 25— __Y0 (1)
J3-U6 J3-16 S6
Bonpocwt ona cobecedoosanus:
1. Kakum oOpa3oMm cBsi3aHbl pacueTHbIC aKTHUBHAasT W pPEaKTUBHAA
MOIIHOCTH?
2. B kakom ciyyae HEOOXOIMMO MPOBECTH KOPPEKTUPOBKY pacueTHOM

AKTUBHOU MOIIIHOCTHU?

[TpakTueckoe 3anstue Neb.

AHaJIN3 OTEPH JIEKTPOIHEPTUU

Heab padorel: HayunTbcs aHanm3upoBaTh NOTEPH DIEKTPOIHEPTUU.
AKkmyansHocms membol:
3akaoyaeTcsi B HEOOXOJMMOCTH MPUOOPETEHHS HABBIKOB II0 pacCyeTy
OaslaHca ANEKTPUYECKON SHEPTUH

CocraBneHue cxeMm 3aMelieHusl JUisl TOKOB MPSMOW, oOpaTHOM W HYJIEBOM
ocJieqOoBaTeJILHOCTEN

Omnpenenenue napamMeTpoB UX JIeMEeHTOB. (B nanpHeleM NpuHSATHI IUPOKO
pacnpocTpaHeHHble 0003HAYEHUS UHJIEKCOB JJI MapaMeTpoB MPsIMOM, 0OpaTHOU U
HYJICBOM TocieaoBaTenbHoCcTel: 1, 2, 0).

1. Cxema 3aMenieHusi ONpsSMOW TOCIEAOBATEIBHOCTH AHAJIOTMYHA CXEME,
KOTOpasi cocTaBisieTcs Mg pacuetoB cummerpuuHoro K3. B 3aBucumoctu ot
MOMEHTAa BPEMEHU M METOJa pacuera BCE 3JIEMEHThI, B COCTAB KOTOPBIX BXOJIST
BpalllalOINEe MAalIuHbI (F€HEepaTOpbl, HArPY3KH JBHUraTelid, CUCTEMbl U T.I.),
BBOJISITCSL B CXEMY 3aMEILECHUS MPSIMOU MOCIE0BATEIbHOCTH COOTBETCTBYIOIIMMU
peaktuBHbIMU DJIC. Bce ocTanbHbIe 3JIEMEHTHI BBOJSATCS B CXEMY HEU3MEHHBIMU
CONPOTUBJICHUSIMH.



Havanom cxemsl (H) NpsAMOM NOCIEA0BATENIBHOCTH CUUTAETCS TOUKA, B KOTO-
poii 00beIeHBI CBOOOHBIE KOHIIBI BCEX T€HEPUPYIOIIMX U HArPy30YHBIX BeTBEU. B
MecTe HeCUMMeETpHuM (KOoHel cxeMbl - K) aeiictByeT DJIC, paBHas HanpsHKEHUIO
psIMOM MOCJIE0BaTENbHOCTHU. JIF0OYI0 cXeMy IpsSMOM MOCIIEA0BATEIbHOCTH MOX-
HO NIPHUBECTH K MPOCTEUIIECH CXeMe, U3 KOTOPOU OINpEAeIsIeTCs pe3yIbTUPYOIIas]
SJAC E5 u pe3ynpTupyrolee cConpoTUBICHUE IPSIMON MOCIEN0BATENIBHOCTH X151 2.
Cxema 3amemieHuss OOpaTHOM MOCJHENOBAaTEIBHOCTH 10 KOHQUIypaluu He
OTJIMYAETCSl OT CXEeMbI MPSIMOM MocieaoBarenbHocTd. Hagamom cxembl oOpaTHOM
MOCIIEZIOBATEIBHOCTH SIBIISIETCS TOUKA, OOBEIMHSAIONIAS HAaYallo BCEX TC€HEPUPYIO-
X ¥ Harpy304HbIX BeTBel (DJC 00paTHOI MOCIeT0BaTENILHOCTH PABHBI HYJIIO).
B konue cxemsl (B Touke K3) mpunoxeno HampsbkeHue Ugao. [lapamerpsl
AJIEMEHTOB  CX€M  3aMelleHuss  OoOpaTHOM  MOCHENOBATEIBbHOCTH IS
TpaHc(hOpMaTOPOB, BO3AYIIHBIX JIMHUM, KaOeJIel U peakTOPOB TE K€, YTO U B CXEME
IpsIMOMl MOCIEA0BaTENIbHOCTU. 110 CpaBHEHMIO CO CXEMOM 3aMEIEHHUs INPSIMOKN
IIOCJIEIOBATEIbHOCTH U3MEHSIOTCS COIPOTUBJICHUS oOpaTHOM
IIOCJIEIOBATEILHOCTH 3JIEMEHTOB, B COCTaB KOTOPBIX BXOJAT BpallarOIIUecs
MAalIUHBI.

E3 X31 K X32 K X30 K
o = . A
i IKA1_> U/I-<:( i IKAZl%( i Ixa0 lm(
i i Ukaz i Uxkao
L - H S b e e e e e e e e e m = ]
2) i 6). N B) N

Ecnu nns Harpy3ku CONpOTHBIICHHE OOpaTHOM MOCIIEIOBATEIBHOCTH HE
3aJ1aHO, TO €ro MOXHO IIPUHUMATh paBHBIM Xp(2)=0,35 0. €.

ComnpoTuBiieHHEe OOpaTHOW TOCJEA0BATEILHOCTH TEHEPATOPOB JaeTCs B
KaTajjorax B OTHOCHUTEIBHBIX EIWHWIAX C TPUBEICHUEM K HOMHUHAIBHBIM
napaMeTpamM reseparopa.

Cxema 3aMelieHusi 00paTHOM MOCIEA0BATEILHOCTH ITPUBOIUTCS K BUITY,
n300paxkeHHOMY Ha puc. 1, 6. 3aeck X, SBISIETCS pe3yIbTUPYIOITIM
COMPOTHUBJICHUEM OOPATHOM MOCIEI0BATETLHOCTH.

3. Bunm cxempl 3aMelieHuss HYJEBOW TOCIEIOBATEIIBHOCTA 3aBHCHUT OT
3a3eMJICHHs HelTpasel cetu Boiciiero HanpsikeHus (110 kB u Beie), konuvecTBa
TpaHchHOPMATOPOB M aBTOTPAHC(POPMATOPOB, CXEM COSAMHEHHS X 00MOTOK. Ecin
HedTpasnb TpaHchopmaTopa OyIeT He3a3emyieHa, TO He OyAeT KOHTypa s
MPOTEKaHUsI TOKAa HyJEBOW mocieaoBaTenbHOCTU. [Ipu coeguHeHUU OOMOTKH
TpaHcopMaropa B TPEYrojabHUK TOK HYJEBOM IOCIEI0BATEIbHOCTU B O3TOMU
0OMOTKE MIPOTEKAET, HO Aajiee MYTH JIJIsi HETrO HET.



B cxeMe 3amenieHuns HyJIEBOM MOCIIEN0BATEIbHOCTH IO CPABHEHHUIO C
PSMOM U3MEHSAIOTCSI COMPOTUBIICHUS JIMHUM 3JIEKTpoIepeiadl. ITO 00YCIOBICHO
OCOOEHHOCTSIMU ITUPKYJISLINS TOKOB HYJIEBOU MOCIE0BATEIbHOCTH.

CocraBneHue cxeMbl 3aMelIeHUs HYJIEBOH MOCIEI0BATEILHOCTH CIEAYyeT Ha-
yruHaTh 0T Touku K3, rae npumnoxkeno HanpsbkeHue Ugao U SBISIOMEHCS KOHIIOM
cxeMmbl 3amelieHus. Jlanee B cxeMy BBOJATCS T€ 3JI€MEHTBI, HO KOTOPBIM MPOTEKAIOT
TOKA HYJEBOM TmocienoBareabHOCTH. KOHIBI 3THX 3JEMEHTOB, HMEIOIIHNX
MOTCHITMAIB  3eMJIM, T. €. 3a3eMJICHHbIE HEWTpaau TpaHcHOpMaTOPOB
(aBToTpancopmaTopoB) W OOMOTKH,  COCAMHEHHBIE  TPEYTOJHHUKOM,
OOBEAUHSIOTCS B OOIIYI0 TOYKY, MOJy4ash HAYaJ0 CXEMbI 3aMEIICHHs HYJICBOU
MOCJIEAOBATEILHOCTU. 3aT€M CXEMY CBEPTHIBAIOT OTHOCUTENIbHO TOuku K3 mist
ONpENENICHUs]  PE3yJbTUPYIONIEH  BEJIMYMHBI  COMPOTHUBICHHUS  HYJICBOH
MocJeA0BaTeILHOCTH X730 (puc. 1, B).

Bonpocwt 0na cobecedoosanus:

1. Kakum oOpa3oM cBsi3aHBI pacueTHbIC aKTHUBHAs M pPEaKTHBHAs
MOIIIHOCTHU?
2. B kakom ciyuae HEOOXOJMMO MPOBECTH KOPPEKTUPOBKY pacueTHOMU

aKTUBHOU MOIIIHOCTH?

[IpakTueckoe 3ansatue Ne7.

Onpenenenne pacueTHbIX HHTEPBAJIOB MOTEPh MIEKTPOIHEPTUA
Hear padorbi: M3yunTh ONpencIiCHUE PACUYETHBIX WHTEPBAJIOB IOTEPh
AIIEKTPOIHEPTUH.
AKmyanvHoCmb membl:
3akoyaeTcss B HEOOXOJMMOCTH MPUOOPETEHHS HABBIKOB II0 pacyeTy
MHTEPBAJIOB PACYETHBIX OTEPH

HuxHI0I0 ¥ BEpXHIOIO TPAHUIIBI HHTEPBAJIa, B KOTOPOM (DaKkTHYECKOE 3HAUCHHE
MOTEPh OKA3bIBAECTCSI C JOBEPUTEIIBHOW BEPOSITHOCTBIO 95%, ompeaenstor mno

dbopmymnam:

AW, = AW, (1—%];
(1.1)

A
AWMaKc = AWP (1+ %j’

rae AW, - pacueTHOE 3HaU€HUE MOTEPD, ONPEAEIAEMOE B COOTBETCTBUU C pa3[l. 2
Hactosimend MHCTpyKuuu;

A - cpeHeKBaJApaTUYHOE 3HAYEHHE MTOTPEITHOCTH pacyeTa, %, onpeacasieMoe B
COOTBETCTBHU C U3JI0KCHHBIM HIKE.

2. llorpemHOCTM  ONpEAENCHUS  MOTEPh  AJIECKTPOIHEPTMU  METOJIOM
MOAJIEMEHTHBIX ~ PAacuyeTOB  OOYCIABIMBAIOTCS U3MEHEHHEM  CONPOTHUBIICHUS



IIPOBOJIOB B 3aBHCHUMOCTH OT TEMIIEPATYPbl U MEPUOAUYHOCTHIO pacueToB N (pa3 B
yac). [Ipm wucnonb3oBaHMM B pacyeTax COMNPOTUBIICHUM, MPUBEIECHHBIX K
CPEIIHEr0JI0BOM TeMIeparype, 3HaUeHHe A OnpenesnstoT no hopmyse

A =+/50/NTm, (1.2)

rae 7' - pacueTHBIN NIEPUOJ, Y;

M - YHCJIO DJIEMEHTOB.

3. [TorpenHocT ONpeaEICHUs MOTEPH JICKTPOIHEPTUUA METOJIOM XapaKTEPHBIX
PEKUMOB TTpH cOaTaHCUPOBAHHBIX HAIPY3Kax B KAXKJIOM PEKUME 00yCIaBINBAIOTCS
MOTPEIIHOCTAMU  HMHGOpPMAIIUM O Harpy3kax y3JIOB B KaXIOM pEKHUME U
MOTPEIIHOCTSAMH, OOYCIIOBJICHHBIMM OTPAaHMYEHHBIM YHCJIOM  XapaKTEPHBIX
peXUMOB. B pacuerax HCHOJB3YIOT 3HAYCHUSI COMPOTUBIICHUH, MPUBEICHHBIE K
cpenHerogoBoi Temmeparype. CpenHeKkBaJpaTUUYHOE 3HAYEHUE IOrPEITHOCTH
onpenenstoT o dhopmyne, %

A J4n? +2000

. : (1.3)
rzie N - YUCJIO PACCUUTHIBAEMBIX PEKUMOB B TEUEHHUE TOAA.

4. ITorpentHoCTH ONPEAEIICHHS TOTEPD JIEKTPOIHEPTUU METOJOM XapaKTEPHBIX
CYTOK OOYCJIOBJI€HBl HETOUHOCTSIMH MH(GOpPMallMU O Harpys3kax y3j0B, CIIOCOOOM
ONPENENICHNS IPOJOJKUTEIBHOCTH XapaKTEPHBIX CYTOK, KOJUYECTBOM CYTOK,
NIOTEPHU 32 KOTOPHIE ONPENEISIOT HA OCHOBAHUM PACYETa PEKUMOB U KOJIMYECTBOM
PEXKHMMOB, PacCUMTBHIBAEMBIX 3a XapakTepHble CyTKH. M3BecTHble Monupukanuu
METO/Ia XapaKTEPHBIX CYTOK [cM. GopMmyiibl (2.4)-(2.6)] obecnieunBarOT MPUMEPHO
OJIMHAKOBYIO TOYHOCTH pacuera. CpeIHEeKBaAPaTUUHYIO OTPEIIHOCTD ONMPEAEISIOT
o ¢opmyie, %

2
A:,onpnCHOOO (1.4)

NyNe ’

rze N, - KOJMYECTBO PEKUMOB, PACCUNTBIBAEMBIX JUIsl CYyTOYHOTO rpaduka;

N, - KOJIMYECTBO CYTOK, 32 KOTOPBIE PACCUUTHIBAIOT PEKUMBI (TOJIBKO 3UMHHE - N,
= 1; 3UMHHE U JETHHE - N, = 2).

5. Ilpu onpeneneHUH MOTEPH dAEKTPOIHEpruu 1Mo Gopmyie (2.11) B ciydae, ecnu
APy yaxe TIOIYICHO M3 pacyeTa PeKUMa CETH, CPEIHEKBAIpaTHYHAS TOTPEITHOCTh
puHUMaeTcsl paBHOU 7,6%.

6. Ilpu onpenenennu moteps mo dopmynam (2.14), (2.15), (2.18) - (2.20)
CPEIHEKBaPATUYHbIC TIOTPEIITHOCTH OMPEILISIOT TI0 popMyIie

A=«/AE+A§K, (1.5)



rae A - cpeJHeKBagpaTuYHas MOrPEUIHOCTh, 00YCIOBIEHHAs METOINYECKUMU U
MH(GOPMALIMOHHBIMY MOTPELUIHOCTAMHU PEKUMA TOJIOBHOTO Y4aCTKa;

Aok - CpEeAHEKBAIpaTUYHAS TOIPEIIHOCTh SKBUBAJIEHTUPOBAHUS CETH, YUCIECHHO
paBHasi IOIPEUIHOCTH, OOYCIIOBJICHHONM HEONPEIEICHHOCThIO pacHpeeeHUs
Harpy3Ky TOJIOBHOTO y4acTKa MEXAY pacHpeleluTeIbHbIMU TpaHC(hOopMaTOpaMu
[5].

3HadyeHHe A, IPUHUMAIOT B COOTBETCTBUU CO CICAYIOIIUMU JAHHBIMHU:

®opmyia (2.14) (2.15) (2.18) (2.19) (2.20)

[TorpemHocT 5 16,5 7,5 7,5 10,5
b

3HaueHne A, onpenensercs mporpammamu PAIT-35-150, PAIT-6-20 u PIIOT-PC
B 3aBUCHMOCTH OT KOH(UIrypaluu U HapaMeTpOB HKBUBAJIEHTHUPYEMOW CETH, a
TAK)KE€ CPEIHEKBAJAPATHUYHOM IOTPEUIHOCTH HArpy30K paclpenemTeabHbIX
TpanchopmatopoB An. Ilpu omnpeneneHnH pacyeTHBIX HHTEPBAIOB MOTEPh C
MOMOUIBIO PYYHOTO CU€Ta UCHOIB3YIOT PopMyJbl [S]:

1 (n, —1)(2n, -1)
Ao = A“\/ (n, +1)(2n, +Dn.’ (1.6)
2
Al :1,5Ah— V7 —1 (1.7)

n, +(n, A,

rae Ny ¥ Ny - YUCTI0 YYACTKOB MarucTpaiu U TpaHC(HOpMaTOPOB COOTBETCTBEHHO.
7.
Bonpocwt ona cobecedosanus:

1. Kakum oOpa3oM cBsi3aHbl pacyeTHbIE AaKTHWBHAas W pEaKTUBHAs
MOIIIHOCTHU ?
2. B kakoMm ciyyae HE0OXOIMMO TPOBECTH KOPPEKTUPOBKY PACUETHOMN

aKTUBHOU MOIIIHOCTH?

IIpakTnuyeckoe 3ansaTue Ne§.

HMcnonbp30BaHuE CTATUCTUUCCKUX MCTOAOB CPCAHCKBAAPATUYHLIC ITIOI'PCIITHOCTH

eab padorel: M3yuynTh UCMOJIB30BAHUE CTATUCTUUECKUX METOA0B
CPEAHEKBAAPATUYHBIC IOTPEIIHOCTH.

AKmyanvHocms memoi:

3akiroyaeTcsi B HEOOXOAMMOCTH MPUOOPETEHHSI HABBIKOB IO PacyeTy TOoKa
KOPOTKOI'O 3aMBIKAHUSA MPSMOU MTOCIEN0BATEIbHOCTH

le/l HCIIOJb30BAHUN CTATHCTHYCCKHX METOA0B CPCAHCKBAAPATHYHLIC
IMOIrPEeIIHOCTH OIIpCACIIAIOTCA IIporpaMMHbBIM IIyTCM KakK OCTaTO4YHbIC
CPCAHCKBAAPATUYHBIC OTKIIOHCHHA PCTPCCCHOHHBIX 3aBUCUMOCTEH.



8. CpenHekBaJIpaTUYHYIO TOTPEIIHOCTh B MOTEPSIX XOJOCTOTO  XOJa,
OTIpE/IeTIEMBIX CYMMHUpPOBaHUEM 3HaueHUH (2.24), pacCUMTaHHBIX IS KaKIIOTO
Tpancopmaropa (peaktopa), onpeaesstoT mo GopmyJie

A=2/K, (1.8)

rae K - uncno TpanchopmMaTopoB U peakTOpoOB.
9. CpenHekBaIpaTUYHbIE MMOIPEIIHOCTH B MOTEPSIX HAa KOPOHY ONPENEISIOT IO

dbopmyie
A= /ﬁA?d?, (1.9)

riae Aj - MOTPenIHOCTh pacyera MoTeph B I-i JIuHUU, TpuHUMaeMas paBHou 10%
pu pacuete noteps 1o [7], 20% - npu pacuere nMoTeph Mo JaHHBIM Tabm. m. 2.11 u
30% - npu pacyere MOTeph MO AaHHBIM Ta01. 7.7 [8];

d; - o1t oTeph Ha KOPOHY B I-i TMHUM B CYMMapHBIX MOTEPSIX Ha KOPOHY 1o K
JIVHUSIM.

10. CpenHekBagpaTU4HBIE IOTPEIIHOCTH B APYIHMX COCTaBIBIOLIMX IIOTEPh
NPUHUMAIOT paBHbIMU, %0:

B CTAaTHYECKUX KOHACHCATOpax - 8;

B CHHXPOHHBIX KOMITeHcaTopax - 10;

B reHeparopax, nepeBeeHHbIX B pexxuM CK, pu ucnosb30BaHUM (POPMYII:

(2.29) - 5;

(2.30) - 10.

11. CpenHekBajpaTWUYHbIE TMOTPEIIHOCTH TMOTEPh B  U3MEPUTENIBHBIX
TpaHcpopMaTopax U 3JIEKTPOCYETUNKAX OMPENETSIOT 1o (hopmyie

A=20/JK, (1.10)

rae K - 4iciio 2J1€MEHTOB KaXA0ro TUIIA.
12. CpenHekBagpaTUYHYX0  IOTPEIIHOCTH B CYMMAapHBIX  IOTEPSX
anekTposHepruu B K munusx 0,38 kB onpeaensarot no popmyne

A=A, INK, (1.11)

rae A, =25 npu onpeneneHuu Kyep 10 (2.22) u A, = 30 npu onpeneneHnu Kiep 1o
JTAHHBIM, TIPUBEICHHBIM B 11. 2.9.
13. PacueTHblii UHTEpBA CYMMapHBIX MOTEPh MO M3BECTHBIM MHTEpPBaJIaM HX
COCTABJISIFOLIMX ONPENEISIOT Mo (hopMyam:
AW,

MHHZ

AW,

MakcX

= AW,5 (1-2A;);

=AW, 5 (1+2Ay), (1.12)

rae AWz - cymma pacyeTHbIX 3HAaU€HHH COCTABIISIOIINX OTEPH;



As - CpeIHEKBaJIpaTUYHOE OTKIOHEHHE CYMMApPHBIX MOTEPh, OMPEASIIEMOE TI0
bopmyie

M=

(AW, i — AW,

Af\/il o “"")2, (1.13)

AAW

riae K - 4ucio CyMMHUPYEMBIX COCTABIISABILUX MTOTEPb.

®opmyast (I11.12) u (IT11.13) ucnons3yroTcs npu JI1000M CyMMHPOBAHUH TIOTEPD,
KaK [0 COCTaB/SIIOIIMM, TaK M 1O NOJAPA3AEICHUSAM M CETAM PpPa3IndyHOTO
Ha3HAYEHHUS.

14. [Ipn BBINIOJIHEHUN MEPCHEKTUBHBIX pacyeToB 3HAYEHHE
CPEIHEKBAPATUYHOTO OTKJIIOHEHUS TOTEPh ANEKTPOIHEPTHH CIAEAYET YBEIUUNBATh
B J[Ba pa3a M0 CPABHEHUIO CO 3HAYEHUSIMU, IPUBEACHHBIMH B IAHHOM MTPUIIOKEHUU
JUISl PETPOCIIEKTUBHBIX PACYETOB.

Bonpocwt 0na cobecedosanus:

1. Kakum oOpa3oM cBsi3aHBI pacueTHbIC aKTHUBHAs M pPEaKTHBHAs
MOIIIHOCTHU?
2. B kakom ciyuae HEOOXOJMMO MPOBECTH KOPPEKTUPOBKY pacueTHOMU

aKTUBHOW MOIIHOCTH?

IIpakTnuyeckoe 3ansaTue Ne9.
PekomeHyeMble MporpaMMbl pacueTa U aHaIu3a NOTePhb AIEKTPOIHEPTUU

Heap padorel: M3yunTh peKOMEHyEMBbIE IPOTPAMMBI pacyeTa U aHaJIu3a MoTephb
AIIEKTPOIHEPTUH.

AxmyanvHocmb memoi:

3axirouaercsi B HEOOXOAMMOCTH IPUOOPETEHHS HABBIKOB 10 MPOrPaMMHOMY
pacuery

C nomompl OporpaMMbl  OCYIIECTBISIFOTCS ONEPATUBHBIE E€XKEYACHBIE
pacyeTsl NOTEPh MOILIHOCTU B CETH MO JAHHBIM O HAarpy3Kax y3J0B, TOJIy4aeMbIM C
MIOMOIIBIO TENEU3MEepeHui. JlaHHble O Harpy3kax y3JI0B, HE OCHAIECHHBIX
amnmapaTtypoi Telleu3MepeHus, mporpamMmma (GopMHUpYeT camMa Ha OCHOBAaHUU
MPEABAPUTEIIBHO OIPEAECIEHHON PETPECCUOHHON 3aBUCUMOCTH MEXIY CYMMAapHOMU
Harpy3KoHu paiOHa U Harpy3KaMu OTJIEJIbHBIX Y3JIOB.

Cxema cetu Juisl Kaxa0ro pacuera GOpMUPYETCS MO AaHHBIM ammapaTypbl

TeJieCurHanu3anun. Kaxxaplid pacueT npou3BOAUTCSA MO MOJIHOW CXEME CETH.



MakcumanbHblli 00beM ucxomHou cxembl cetu: 230 y3moB, 300 BeTBeil.
[TpogomxuTensHOCTh pacueTa 24 pexXxUMOB ceTH TpenenbHoro oovema Ha EC-1040

-1y

1.2. ITporpamma ITJIAH-2, pa3zpabotuuk - BII I'maBrexymnpaBieHus

Ha ocHOBaHMM TpeABapHUTEIBHOIO pacyeTa CEpUHU PEKHMOB C MOMOUIBIO
IIPOrpaMMBbl OIPENEIAETCS 3aBUCUMOCTh IOTEPh MOILIHOCTH B CETH OT HAarpy30K
y3J10B. 3aBUCUMOCTh aHAJIMTUYECKAsA C UCIOJIB30BAHUEM MTPOU3BOAHBIX OT MOTEPh
MOIIIHOCTU MO Harpys3kam y3ioB. Ilorepu MomiHoCTH B J10OOM APYrOM pEXUME
paboThI CETH ONPEENAIOTCS 1O MOJTYYEHHON 3aBUCUMOCTH, MUHYS pacueT pabodero
pexuma [12].

Jliis pacueToB HEOOXOIUMBI JaHHBIE O CXEME CETH U O Harpys3kax y3JOB BO
BCEX PACCMATPUBAEMBIX PEKUMAX.

Makcumanbhbiii 00beM cetu: 600 y310B, 900 BeTBei. [IpoaoKUTEILHOCTD

pacuera Ha EC-1033 onHoro pexkuma cetu npeaesibHoro oobema - 1 MuH.

1.3. Ilporpamma PIIb, pa3zpaboTtunk - YpantexaHepro

Ha ocHOBaHMM mNpeaBapUTENbHOTO pacyeTa CEepuu padOuMX PEKUMOB C
IOMOILBIO IIPOTPAMMBI ONPEAEIISIETCS 3aBUCUMOCTh IIOTEPh MOLIHOCTH B CETH OT
Harpy30K y3JI0B, OCHAIEHHBIX alapaTypoi TeIeU3MEePEHUs U UMEIOIUX HauboJee
HECTAaOWIBHBINA XapakTep (YUCI0 Takux y3J0B m < 25). Yka3aHHas 3aBUCHMOCTH
UCIONIb3yeT 3m2 + m K03 PUIIMEHTOB, MOTYYUBIINX Ha3BaHue B-koadduinenTon
[5].

[Totepu MomHOCTH B JIOOOM pEXKUME padOTHl CETH ONPENEISIOTCS C
MCIIOJIb30BAaHUEM YKA3aHHOW 3aBUCUMOCTH.

MakcumanbHblli 00beM ucxomHoi cxembl cetu: 700 y3mo, 800 BeTBeil.
[IponomxurensHOCTh pacueta B-koaddunmentos Ha EC-1022 no npeasapuTenbHO

pPacCUMTaHHOU CepUr pabodnX PEKUMOB - 0K0JI0 15 MuH. Pacuer moreps MOITHOCTH



1O TMOJY4YeHHON 3aBUCHMOCTH 3aHMMaeT He Oonee 5 c.1.4. Ilporpamma UJIK-2,
pa3paboTuuk - CTaBpOMOJIbCKUHN MOJTUTEXHUICCKUN HHCTUTYT

Ha ocHoBaHuMM mpeBapUTEIHLHOTO pacdyera cepur pabodyuX peKMMOB CETH
(1e meHee 30 peKUMOB) C MOMOIIBIO TPOrPaMMBbl OMPEACIISIOTCS PErPECCUOHHBIC
3aBUCHUMOCTH IOTEPh MOIIHOCTH W JJIEKTPOIHEPTUHM OT OCHOBHBIX BIIMSIOIIMX
daktopoB. B kauecTBe pakTopoB Mcnonb3ytoTes: Ha ypoBHe POY - narpysku [19C
U MeXCHCTeMHbIe TnepeToku; Ha ypoBHe [IDC - cymmapnas Harpyska [19C u
nepeToku MomHocTu Mexay [19C.

Onpenenenne NOTEPh MOIIHOCTA M DJIEKTPOIHEPTHMU C HCIOJIB30BAHUEM
MOJYYEHHOM 3aBUCUMOCTH MOET BBIMIOJHATHCA HA MUHU-OBM, Kyna nmoctynarT
JTAHHBIC TEJIEU3MEPEHUM UCTIONB3YEMBIX (DaKTOPOB.

MakcuMallbHBIE  00bEM HMCXOJHOW CETH OMNpeaeseTcss ¢ TOMOIIbIO
IPOrpaMMBbl pacyeTa pabouero pexxmuma CeTH.

[TpoaoIKUTENBHOCTD pacuera K03 HUITHEHTOB pPErpecCUOHHON
3aBUCUMOCTH HE NpeBbINIACT | MUH. PacdeT moTeppr MOMIHOCTH MO MOJYYEHHOU
3aBHCHMOCTH 3aHMMaeT He Oosee 1 c.

[TporpamMmbl MOAJIEMEHTHBIX PacYeTOB, pa3paboTuuky - JIaTBIIIaBAHEPTO,

HpkyTckanepro

[IporpamMmbl MO3BOJISIFOT BBINOJHATH PAacueT HArpy30YHbIX MOTEPH IO
dbopmyre (2.1) Bo Bcex 3JIEMEHTax CETU, JaHHbIE O HArpy3Ke KOTOPBIX MOCTYIAIOT
OT anmapaTrypbl Telenu3MepeHus. IIpolIomKUTENBHOCT, pacueTa H3MEpSeTCs
CEKYHJIaMH, ONMCaHUE IporpaMm JlaTBriiaBaHepro nmpuBeneHo B [15].

3AMKHYTBIE CETU 110 kB U BBILIE, HE YYACTBVYIOIINE

B OBMEHE MOIIIHOCTBIO

[Iporpamma PITOT-IIC, pa3pabotuuk - YpanrexsHepro

C noMouipk0 NporpaMmsbl OMPEAEISIIOTCS TOJOBBIE OTEPU AIEKTPOIHEPTUH U
UX CTPYKTypa B CETH Ha OCHOBE pacuera Cepuu padoumx pexumoB. Paboume
PEXKHUMBI PACCUUTHIBAIOTCS MO rpaduKaM Harpy3kd Y3JIOB, MOJYyYCHHBIM B JIHU
KOHTPOJIBHBIX HW3MEPEHUNW U TMPUBEAECHHBIM K CpPEIHEMECAYHBIM CYTOUYHBIM

rpaukaM 1o U3BECTHOMY ITOTPEOJICHUIO SJIEKTPOIHEPTUH 32 MECSI] B KAXKJIOM Yy3IIE.



Jlns  ompeneneHuss  MPOJOKUTEIBHOCTH  MEPUOJOB, Ha  KOTOpbIE
PaCIpOCTPAHSIOTCS. CYTOUHBIE MOTEPU DJIEKTPOIHEPTUU, ONPEACIICHHbIC 3a JHU
KOHTPOJIBHBIX U3MEPECHHH, UCIIOIB3YIOTCS 3HAUCHUS €KEMECIUYHOTO MOTPEOICHUS
ANIEKTPOIHEPTUH B 3HEprocucteme. Ha HauanbHbIN nepuoj roaa, CpeaAHEMECSIYHOE
MOTPeOJICHHE PHEPTUHM B KOTOPOM IIPEBBIIIAET CPEIHET0JI0BOE, PACIPOCTPAHSIIOT
CYTOYHBIE TTIOTEPH, OTNPE/ICTICHHBIE 32 KOHTPOJBHBIN JIeHb JIeKaOps MpOILIOro roja.
Ha nepuon cepeaunbl roaa, MOTPEOJICHUE SHEPrUM B KOTOPOM HUXKE
CPEIHETOJIOBOI0, PACHPOCTPAHSIIOT CYTOYHBIE IIOTE€PH, OIpeJeieHHbIE 3a
KOHTPOJIBHBIM JIGHb HIOHS pacueTHoro roga. Ha mepuoxg koHma roja
PaCIpOCTPAHSIOT CYyTOUHBIE IOTEPH, ONIPEIETICHHBIE 38 KOHTPOJIBHBIN IEHb AeKa0ps
pacyeTHoro roja.

MakcuMalibHbI 00BEM UCXOTHOU CXeMBbI ceTu: 564 y3na, 775 BeTBel, YUCII0
HArpy304HBIX U TEHEPUPYIOIIUX y3JI0B - He Ooiiee 423.

[TpomomxkurensHocTh pacuera Ha EC-1033 cerm mpeaenpHOro oonrema -

OKoJI0 | 4.

IlIporpamma PAII-OC, pazpadotunk - BHUND

['on0BBIE TIOTEPU DJIEKTPOIHEPTUU OINPEACIAIOTCS HA OCHOBAHMM pacyeTa
cepun pabouux PEKUMOB 3a JTHU KOHTPOJIbHBIX HM3MepeHuil. CyTouHble MOTEpH
AIEKTPOIHEPTUH IPUBOJATCS K TOJOBBIM C IOMOIIbIO 3KBUBAJIEHTHOTO YKCTIa THEH,
OIPEAENSIEMOr0 pa3INYHbIMU criocobamu. Bo3MoxkeH pacyeT ¥ ¢ MOMOUIBIO T.

[Iporpamma PAII-OC sBisieTcss 4YacThl0 MPOTPaMMbl  COTVIACOBAHHOTO
BbIOOpPAa KOMIEHCHPYIOIIMX YCTPOMCTB B CETSAX SHEPrOCHCTEM M MOTpeOuTeneit
(tunma KPM). PacyeTsl pabouux pe:xuMOB MPOU3BOIATCS C MOMOIIbIO TporpamMm b-
6, b-2 paspaborku Bl ['maBTexymnpaBiieHUs, KOTOPbIE HCIOIL3YIOTCS B Ka4eCTBE
BHYTpeHHUX 0;10k0B nporpamMmmbl PAIT-OC.

MakcuMalibHbIi 00BeM HcxoAHOM cxembl ceTu: 600 y3moB, 900 BeTBei.
[IpoIOIKATENBHOCTh pacyeTa TOJOBBIX NOTEPb AJIEKTPOIHEPTUU I  CETH
npeaenbHoro oorema Ha EC-1033 He Gonee 40 mun.3. Ilporpamma PAII-39C,
paspabotuuk - BHUND



['oioBBIE TIOTEPU BIEKTPOIHEPIHUU B 3aBUCUMOCTH OT HMCXOAHBIX JAHHBIX
ONpENENSIOTCA  Ha  OCHOBAaHMM  pacyeTa Cepuud  pabounmx  pPEXUMOB,
MPOJOJKUTEIBHOCTh KOTOPBIX B TEUEHHE TOJa 3aJacTCi IO YHCIYy YacoB
MaKCHUMaJbHBIX MOTEPh, [0 SKBUBAIEHTHOMY YHUCIY JHEH moTepb. OCOOEHHOCTHIO
MIPOTPaMMBI SIBJIIETCA BO3MOXXHOCTh COKpAIIeHUs: 00beMa ceTu 0 xxkenaemoro. [lpu
TOM MOTYT OBITh YyKa3aHbl Y3Jbl M BETBHU, KOTOPHIE JOJDKHBI OCTAaThCS B
NIEPBOHAYAJILHOM BHU/IE.

PacueTsl pabounx pexxuMoB MPOU3BOAATCS ¢ MOMOIIBIO porpamm b-6, b-2,
KOTOPbIE UCIOJIb3YIOTCS B KaU€CTBE BHYTpEeHHUX 0J10K0B nporpamMmsl PATI-39C.

[TapameTpbl HSKBUBAJIEHTHOW CXEMbl PACCUMTHIBAIOTCS IO PE3YJIbTaTaM
pacyeTa pexxuMa MaKCHUMaJbHBIX Harpy3ok. IIpu HeoOXoaumocTH ISl pekumMa
MUHUMAJIBHBIX HArPYy30K MOKET OBITh paCCUMTaHa CBOSI SKBUBAJIEHTHAs cxema. J{is
pacuera mapameTpoB SKBUBAJICHTHOW CXEMbl HYKHBI JIAaHHBIE O HArpy3Kax BCEX
y3JI0B U CyMMapHOM Harpy3ke ceTd. [Ipu oTCyTCTBUU JaHHBIE O HAarpy3kax 4acTu
y3JI0B BOCCTaHABJIMBAIOTCS MPOTPaMMOI Ha OCHOBAHHHM CYMMAapHOU HArpy3Ku CeTu
[13].

MakcumManibHblii 00beM HucxoaHoM cxembl ceTu: 2000 y310B, 3000 BeTBel;
skBuBaJIeHTHOM: 600 y310B, 800 BeTBEil.

[IpogomxUTENbHOCTh pacueTa SKBUBAJIEHTHOM cxembl Ha EC-1033 mno
MPEeABAPUTENLHO PACCYUTAHHOMY paboueMy peKUMY - OKOJIO 5 MUH ISl ICXOAHOU
cxembl, umeromied 600 y3moB. [IpoAoKUTENLHOCTD pacyeTa NOTEPh MOIIHOCTH B

OJIHOM peXume - He Oosiee 20 MUH.

[Iporpamma PAY, pa3pabotuuk - bemopycckoe  otnmeneHue

DHEProceTbNpoeKTa

HOTepI/I QJICKTPOSHCPTIHUHU B CCTH OIIPCACIIAIOTCA Ha OCHOBAHHUHA PACUYCTOB TPEX
PCKUMOB CCTH: IIPU CPCAHUX HAIPy3KaxX Y3JIOB, OINPCACIACMBIX IIO H3BECTHOMY
HOTpe6J'IeHI/IIO 9HCPI'MHU B KaXX/IOM M3 Y3JIOB, IIpU MAKCUMAJIbHBIX 1 MUHUMAJIbHBIX

Harpy3kax. B pesynbrare pacueToB sl KaXI0W BETBU CETU OMPEACIISIIOTCS TpU



3HAUCHUSA TMOTOKa MOITHOCTH. [loTepw SIEeKTpO’HEpPruh B KaXJAOW BETBU
onpenensitores mo Gopmyie (2.10). KoabdunmenT dhopmel rpaduka onpeaensercs
U3 OTHOIICHHUS MTOJTyYCHHBIX 3HAYCHHUI MOTOKOB MOIITHOCTH [5].

MakcumanbHblli 00beM HcxomHON cxembl cetu: 600 y3moB, 900 BeTBei.
[Ipo1oKUTENLHOCTH pacyeTa cetu npenenbHoro oorema Ha EC-1033 - okomno 10

MMHH.

2.5. IIporpamma PII, pa3padoTunk - Cpena3TexsHepro

[IporpaMmma  mO3BOJISIET  MPOW3BOJUTH  pPacyeT  TOJOBBIX  NOTEPh
JJIEKTPOIHEPTUU B CETH METOAOM, AHAJIOTMYHBIM METOAY, PEalIM30BAHHOMY B
nporpamme PAII-OC. OTnnunrieM OT mocieAHed sBISIETCS CHoco0 ompeacsieHus

ASKBHUBAJICHTHOIO 4YHCJIa JHEH HanOOIBIINX IIOTCPb, KOTOPOC OIPCACIIACTCA IIO

dbopmyie (2.4).

2.6. Ilporpamma UJIK-1, paspaboTunk - CTaBpONOIbCKUI MOTUTEXHUUECKHIMA

HHCTUTYT

ANropuT™ pacuera NmoTepb 3JIEKTPOIHEPTHUH OJU30K K UCIIOJIB30BAHHOMY B
nporpamme PITOT-IIC. B nporpammMe ucnoiab30BaH METOM pacyeTa, 001aaaroiui
NOBBIIIEHHONM  HAJAEKHOCTBIO  MOJydYeHHs  pe3yibTaToB. lIpemycmorpeHo
aBTOMATHYECKOE dopMmupoBaHue  rpauKoOB  HArpy3kMd  Ha  OCHOBE
cOQJIaHCUPOBAHHBIX PEXKUMOB, OOBEIMHEHUE DJIEMEHTOB CETH B TPYIIbI IS
KOPPEKTUPOBKH IpapuKOB, CTPYKTYPHOI'O aHAIM3a IMOTEPD U T.11.

MakcumanbHbli 00beM ucxoaHOM cxembl cetu: 1000 y3moB, 1500 BeTBei.
[Ipo1oKUTETFHOCT pacueTa s ceTu npeaenbHoro oobema Ha EC-1033 - He
oonee 1 u.

3. PABSOMKHYTBIE DJIEKTPUUYECKUE CETU HAIIPS)KEHUEM 6-150
kB

3.1. Ilporpamma PIIOT-PC, pa3zpabotuuk - YpantexaHepro



JUist pacuera moTeph 3JEKTpo3HEpruu B auHUM 6-150 kB B mporpamme
UCIIOJIB3YIOTCSl JAHHBIE O CXEME CETU U €€ MapaMeTpax, CyTouHble TpadUKu TOKa U
HaMpsDKEHUST Ha TOJIOBHOM Y4YacTKE, CHSThIE B JTHU KOHTPOJBHBIX H3MEPEHUH,
3HAQUYEHUS DJIEKTPOIHEPIUH, NMEPEAAHHON MO TOJOBHOMY YYAacTKy 3a pPacyETHBIN
NEePHUO/I, Harpy3Ku pacrpeaenureabubix TpancdopmatopoB (PT). Pacuer pexumon
paboThI CETH U MOTEPH JIEKTPOIHEPTUU MOKET BBIMOJIHATHCS MPU Pa3HBIX BHUIIAX
nucxoaHou nHdpopmaruu o Harpy3kax PT. ITpu orcyTcTBuM TaHHBIX 0 Harpy3kax PT
UX ONpENENsAloT IIyTeM pACOpeAcsieHUusT Harpy3Kd TOJOBHOIO — y4acTKa
IIPONOPLIHOHAIIBHO HOMUHAJIBHBIM MOIIHOCTAM PT.

[Iporpamma mo3BOJISET BHIMOJHATH PACYET YCTAHOBUBILIETOCS PEKUMA CETH,
IIOTEPD AIEKTPOIHEPTUM B KAXKIOM PACHPEACIUTENBHON JIMHUM C YKa3aHUEM HX
MHUHUMAJIbHO U MAKCUMAJIbHO BO3MOKHBIX 3HAYEHUH, TPOU3BOJIUT ONTUMHU3ALIMIO
TOYEK Ppa3MBIKAHHUS  PACHPENECIUTEIbHON CEeTH MO0 MHUHUMYMY [OTEpb
AIEKTPOIHEPTUM B CETH, PACUET SKBUBAJICHTHBIX COMPOTUBICHUM JUHUM IO
rpyImmam.

[Iporpamma mO3BOJIAET MOJY4YaTh CTPYKTYPY HOTEPH JJIEKTPOIHEPTUHU 10
pacnpenenuTeNbHON JIUHUHM, M0 mojcTaHiuu, paiony (POC) u npeanpustuio
anektpuueckux ceteit (I12C) B memom.

[IpenenvHbiit 00beM pemaemoit 3amgaun st ogHoro I119C - 540 ¢uaepos,
2000 BeTBeit B o;1HOM paiioHe, 200 BeTBel B cxeme 3amenieHus ogHoro ¢uuepa, 100

ONTUMH3UPYCEMBIX TOUCK pa3MbIKaHNA.

3.2. Ilporpamma PAH 35-150, pa3padotunk - BHUND

Jlst pacdera moteps snekTpodHepruu B juHUM 35-150 kB B mporpamme
VCITOJIB3YIOTCSl JAHHBIE O CXEME CETH M €€ IapaMeTpax U O Harpy3Kax CETH B BUIE
TOKOBBIX Harpy3ok nozactaniui 35-150 kB, 6-20 kB B MakcuMaJbHOM pexXuMe,
3HAYEHUsA  JJIEKTPOSHEPIMM, IMEPEJaHHONW 4Yepe3  KaXAyl  IOACTAHIMIO,

MaKCUMAaJIbHOI'O TOKa I'OJIOBHOTO y4YaCTKa, 3JICKTPOSHCPIUuH, HepeﬂaHHOﬁ B CCTh U



.. s mo0oro coudeTraHuss MCXOMHBIX TAHHBIX IMPOrpaMMa OIpenesseT Tpu
3HAYEHHUSA: paCYETHOE, MAKCUMAIbHO U MUHUMAJIBHO BO3MOXHBIE 3HAUEHHSI IOTEPh
py JaHHOW MH(OpMANMU. DTU 3HAYEHHS ONPEIEISIIOTCS ISl BCEX CTPYKTYPHBIX

COCTaBJIAIOIIUX ITOTCPb.

3.3. Ilporpamma PAII 6-20, pazpabotuuk - BHUND

[Iporpamma coctout u3 aByx padounx nomnporpamm (I'MIT u PBC), aByx
BCIIOMOTATENbHBIX  MOJNPOTPaMM, MO3BOJSIONIMX  MPOU3BOJUTH  KOHTPOJb
MPAaBWIBHOCTH 3alOJIHEHUS] MCXOJHOW HMH(pOpMAIMU 7 YKa3aHHBIX pabouux
noanporpamm, u mnoamnporpammbl CIIC, mpeaHazHaueHHOW 11 o(opMIICHUS
CBOJIHBIX pe3ysibTaToB 1o [IDC u s3HEeprocucteMe B LETOM.

[Togmporpamma ['MII no3BoJIsI€T ONpPENENATh PACYETHBIE MAaKCUMAJbHBIE U
MHUHHUMAJIbHBIE BO3MOXHBIE 3HAYEHUS BCEX CTPYKTYPHBIX COCTaBIISIIOLIUX MOTEPh
AIEKTPOIHEPTUH JJIS CIACTYIOUIUX CIy4YaeB:

Kaxaas JquHus 6-20 kB, orxoasmias OT LEHTpa MUTAHUS, MPEICTaBISIETCS
HKBUBAJICHTHBIM COMIPOTUBJICHUEM, TIPEJIBAPUTEIIBHO ONPEICTEHHBIM 10 CXEME CETH
¢ momo1ibio noganporpamMmmsl PBC;

SKBUBAJICHTHOE COIMPOTHUBIICHUE JIMHUU OMNPENENIeTCS MO PErpecCUOHHON
3aBUCUMOCTH, 3aJ10’keHHOU B noanporpamme [ UII. B nocnegnem ciyyae o Kaxxaou
JUHUU TPEOYIOTCS JUIIL OOOOIIECHHBIE JaHHBIC: COMPOTHUBICHUE TOJIOBHOTO
y4acTKa; CEYeHUE MPOBOJIa y4acTKa, CIEAYIOLIEr0 3a TOJIOBHBIM, CyMMapHbIC
JUTMHBI YY4aCTKOB JIMHUM, BXOJSIIIMX B MarucTpajib, U OTBETBJIEHUN (OTIAEIHHO CO

CTaJIbHBIMH U aJJTFOMHWHHUCBBIMH HpOBOI[aMI/I).

3.4. [Ilporpamma PCA, pazpabotunk - bemopycckoe otTaeneHue

DHeproceThIpoeKTa

[IporpamMma Mo3BOJIET MPOU3BOAUTH PACUYET MOTEPH IECKTPOIHEPTUU U UX

COCTAaBJIAIONIMX B  PA30OMKHYTBIX CCTAX Ha OCHOBAHMHU  PETPECCHOHHLIX



3aBHCHMOCTEH 0e3 pacueTra pexXMMOB KOHKPETHBIX cxeM. Tpedyemas nHpopmaIus:
CyMMapHasi  JUIMHAa  JIMHUH, CyMMapHas  YCTaHOBJIEHHAas  MOIIHOCTb
TpaHc(hOpMATOPOB U YHCIO JUHHNA MO KaXKIOMY KJaccy HampspKeHHUs, CTPYKTypa

MNEPETOKOB SHEPIUN MCKAY IMOAPA3ACIICHUAMMU.

3.5. IIporpamma IIOTEPU-EC, pa3zpaGotumk - VYKpauHCKOE OTIEJICHHE

CenpaHepronpoekTa

Pacuer moTtepp 3M€KTpO’IHEPrUM MPOU3BOJUTCS HA OCHOBAHWUU H3BECTHOM
CXEMBbI CETH U €€ MapaMeTpoOB, a TAKKEe TUIMOBBIX rpad)KOB HArpy3Ku B €€ y3Jax.
Hcnonb3yercs i pacyera IMOTEPhb JIEKTPOIHEPTMU U UX CTPYKTYpPhI B CETAX

CEJIbCKOXO3SIIICTBEHHOTO Ha3HaueHus. boiee moapoOHbIe CBEIEHUS NPHUBEACHBI B

[14].

3.6. ITporpamma NJIK-3, pa3padoTunk - CTaBpONOIbLCKUN MOJIUTEXHUUECKUN

HHCTUTYT

Pacyer nmoTepp 35€KTPO3HEPTUU MPOU3BOAUTCS MO AITOPUTMY, OJIU3KOMY K
anroputMy nporpammel PIIOT-PC. OTnnunem siBasieTcs BO3MOKHOCTh IIOCTPOEHUS
DKBUBAJICHTOB JU1s rpyninsl auHun 6-35 kB POC nnum I119C. CepBrcHbIe mporpaMmsl
o0OecreunBalOT BBIBOJ Ppe3yJbTaTOB B Tabmu4HOUW QopMme, copaepKamieit
MH(OPMAIUIO O MOTEPSAX 32 KaXKIAbI KBAPTAJI U 32 TOJI B LIEJIOM.

3.7. Ilporpamma  JIEJIbTA-PC, pa3zpabotuuk -  benopycckuii

MOJIUTEXHUYCCKUM HHCTUTYT

[Iporpamma npenHa3zHaueHa JUisl pacueTra MOTEPb SJIEKTPOIHEPTHU U HUX
COCTAaBIISIIOIIMX B COBOKYMHOCTH JWHHH 6-20 kB ¢ OIEHKOW NOTrpeunrHocTu
MOJIYYEHHBIX pe3yslbTaToOB. Pacuer moTeph BO BCEX JHMHUSAX COBOKYITHOCTHU
MPOU3BOAMTCS Ha 0a3e CTATHCTHUYECKUX 3aBMCHMOCTEH, TMOJYyYEHHBIX Ha OCHOBE

aHanu3a cxeMm BbIOOpkM JuHMEN (20-30% oOmero konuyecTtBa). CTaTUCTUYECKUE



3aBUCHUMOCTH BKJIIOUAlOT B ce0s creayioue 0O0OOIIEHHbIE MapaMeTphl:
CYMMapHYHI TpPOTSDKEHHOCTh W YHCIO JIMHUM, YCTaHOBJICHHYI) MOIIHOCTh U
KOJIMYECTBO TPaHC(HOPMATOPOB, OTIYCK D3JICKTPOIHEPTUU B CETh, CpEIHEE
HaINpsHDKCHUE B IICHTPAX MATAHUS U KO3(PPHUIIMEHT PEaKTHBHON MOITHOCTH.

B 3aBUCHMOCTH OT MOJHOTHI U JIOCTOBEPHOCTH HMMEIOIICHCS WH(POPMAIIH

ImporpaMma HUCII0Jb3YCT OAUH U3 16 3a10K€HHBIX B HEH BapHaHTOB pacCycTa.

4. QJIEKTPUYECKHUE CETH 0,38 kB

4.1. IIporpamma PAII 0,38, pa3padoTunk - BHUND

C mnoMompbl TporpamMMbl  OMPEACNIAIOTCS PACUETHBIE, MUHUMAJIBHO H
MaKCUMAaJIbHO BO3MOYHBIE 3HAUCHMS IOTEPH dIeKTpo3Hepruu. [llupuna nareppana
BO3MOXKHBIX MOTEPb ONpPEIENSIETCs MOJTHOTOW U JOCTOBEPHOCTHIO MH(OPMALIUU O
Harpy3Ke roJ0BHOTO y4acTKa CETH U CIIOCOOOM y4eTa €€ CXEMBI.

IIpeaycMOTpeHsI Ba METO/Ia pacyeTa:

M0 CXE€M€ KOHKPETHOH JIMHMHU. B 3TOM ciydae mporpamma, KpoMme MOTEpPb
3JIEKTPO3HEPT UM, BBIBOJUT Ha TedaTh MHPOPMAIUIO O NEPErpyKEHHbIX JIHHMUSIX,
PEKOMEHTyeMbIX 3aMEHaX MPOBOJIOB U MX 3 ()EKTUBHOCTH;

Mo 00OOUIEHHBIM MapaMeTpaM JIMHUKA (CyMMapHOM MX UIMHE, KOJIUYECTBY
OTBETBJICHHI W T. M.). B 3TOM cilydyae BO3MOXKEH pacueT MOTepb Kak B KaKIOH
OTIIEJbHOW JIMHUM, TaK U B HUX COBOKYMHOCTHU (110 CyMMapHbIM OOOOIIEHHBIM

MOKA3aTeJIsIM).

Bonpocwt oaa cobecedoosanusn:

1. Kakum oOpa3oM cBsi3aHbl pacueTHbICE aKTHUBHAs M pPEaKTHUBHAas
MOIITHOCTH?
2. B kakoMm ciydae HE0OXOAMMO MPOBECTH KOPPEKTUPOBKY PACUECTHOMN

aKTUBHOU MOIIHOCTH?

8. YueOHo-MeToaMUYecKkoe M HHPOPMALMOHHOE 0O0eceuyeHrue TUCIHIIIMHBI



8.1. IlepeyeHb OCHOBHOM U AONOJHHUTEIbHOM JUTEPATYPbl, HEO0X0AMMOIi /151 OCBOCHHS
AUCHMIITHHBI
8.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPbI:

1. I'yxoB H. I1. , OnbxoBckuit B. 4. , [aBmrouenko [I. A. CucteMbl 31eKTPOCHAOKEHUS:
yueOnuk/ ['yxo H. I1. , OnbxoBckuii B. fI. , [TaBnrouenko JI. A. HoBocubupck: HI'TVY, 2015.—
262 c. Pexxum nocryma: http://biblioclub.ru/index.php?page=book_view_red&book id=438343

8.1.2. IlepeyeHb 1ONOTHUTEIBHOM JTUTEPATYPbI:

1. Pexyc I'.I'. DnekTpoobopynoBanue mpon3BoacTB. CripaBounoe mocobue. — M.: Jlu-pexr-
Menua, 2014.- 710 c. Pexxum gocryna:
http://biblioclub.ru/index.php?page=book_view_red&book _id=229238

8.2. [lepeueHb yueOHO-MeTOAUYECKOTO O0ecTeYeHUsI CAMOCTOSITeIbHOM PadoThI
00y4YaKIIUXCS M0 TUCHHILINHE

1. Meroanueckrue peKOMEHJAINH JIJIsl IOATOTOBKH K MPAKTHUECKUM 3aHSTUSM.

2. MeTtoauieckre peKOMEHIAIIMH TSI BRITIOJTHEHHSI KOHTPOJIBHOU PabOoTHI.

3. MeToauyeckue peKOMEHIalliy IO OpraHU3alui CAaMOCTOATEIbHOM paboThl CTYIEHTOB.
8.3. Ilepeuenn pecypcoB HHGOPMALHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « UHTEpHETY,
HEe00X0IMMBbIX /115l OCBOEHHUS TUCHUILINHBI

1. http://www.biblioclub.ru -OBC "YHuBepcuterckas Oubianoreka oHai"

2. http://www.iprbookshop.ru/ - Dnexkrporto- 6ubnuoreunas cucrema IPRbooks


http://biblioclub.ru/index.php?page=book_view_red&book_id=438343
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n/n

g > w N oE

Conepxanue

Beenenue

Llenp u 3a7a4l U3y4EHHUS! TUCLUILIAHBI

O6opynoBaHue U MaTepuabl

HanMenoBaHMe KOHTPOJIBHBIX padoT

CnHcoK KOHTPOJIbHBIX paboT

[lepeyeHhr OCHOBHOW W JIOTIOJIHUTEIIBHOW JIUTEpPATyphbl, HEOOXOAUMOW IS

OCBOCHUS NUCHUIIIINHBI



Bsenenue

KonrponsHast paGora co31aéT  ONTUMalbHblE JUAAKTUYECKHE  YCIOBUSA  JAJIS
ACATCIIBHOCTHOI'O OCBOCHUS CTyACHTAMU COACPIKAHUA U MCTOAOJIOTMA I/I3y‘{aeM0ﬁ JAUCHUITIINHBI
«HopMupoBaHue M CHIKEHHE MOTEPh HJIEKTPOIHEPTUH B JIEKTPOIHEPTETHUECKUX CHCTEMAX).
KoHTposbHbIe paboThI TPOBOAATCS € LEIIBIO BBIPAOOTKH MIPAKTUYECKUX YMEHUH U TPUOOpETEeHUs
HaBBIKOB B PEIICHUH 3a/a4, OTPabOTKH YNPaKHEHUH, BBIIOJIHEHUHM YEepTEeXEH, MPOU3BOICTBE
pPacy€ToB U T.II.

Llenbt0 KOHTPONBHBIX paboT sABHsSeTCS (HOPMUPOBAHHE MPAKTHYECKUX YMEHUH —
npoeCcCHOHATBHBIX (BBIIOJHATH OIpEAeIEHHbIE JeHCTBUSA, oOmepanuy, HeoOXOAUMbIE B
HOCEaYIOEM B MPO(EeCCHOHAIBHOW JIeATeNbHOCTH) WJIM Y4eOHBIX, HEOOXOAMMBIX B
NOCJEayome y4eOHOW MesTeTbHOCTH 1O 00menpodecCHOHABHBIM U MPO(ECCHOHATEHBIM
JUCHUITJIMHAM.

bubnuorpaduyecknii CIUCOK COAEPKUT CBEIEHUs O CHPAaBOYHOM JHMTEpaTrype U

JOITOJIHUTCIIbHBIX U3JaHUAX, H606XO,I[I/IMBIX JJIA er'Iy6J'IeHH01"0 N3YUCHUA OTACIIBHBIX BOIIPOCOB.



1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

[{enbr0 AMCHUIUINHBI SBJISETCS MOTy4eHUEe HeOOXOAMMBIX 3HAaHUH B 00JIaCTH pacyera, aHaiuu3a u
HOPMUPOBAHHUS [TOTEPh MOILIIHOCTH U 3JIEKTPOIHEPTUU U MEPONPUATUH 10 UX CHUKEHHUIO.
3anauy U3y4eHUsl TUCLUUIUIMHBL:

- OIIPEACIIATH BEJIMUYMHBI PACUETHBIX HArPY30K,

- IPOEKTUPOBATh CUCTEMY TEXHUYECKOT0 00CIYKMBAaHUS U PEMOHTA SHEPreTUYECKUX 0ObEKTOB;
- pacCYUTBIBATh IIaPAMETPHI PEKUMA CETH U OIIPEEICHUEM IT0Ka3aTeNIed KauecTBa
JJIEKTPO’HEPIMH B €€ PACYETHBIX y3Jax.



"IIOTEPHU MOIIHOCTH n SJEKTPOSHEPI' U B
IJIEKTPUYECKUX CETAX"

3AJAYA Ne 1

3ajaH BapuaHT JIMHUU 3JeKTporiepenadyn (Tabn. 1) m romoBble rpadUKd aKTHUBHOW U
MOJTHOW HArpy3KH IO MPOIOJDKUTENBHOCTH (Tab. 2). [TocTpouTh ro1oBoii rpaduk HArpy3K 1o
MPOJOHKUTEIFHOCTA U OMPENEIUTh BEIMYMHY HArpy304YHBIX MOTEPh 3JIEKTPUUYECKON SHEpruu
CIIETYIOIIUMU METOIaMU:

1) MeTogoM rpaduyecKoro HHTErprupoBaHusl (110 3aJaHHOMY IpapuKy Harpy3KH);

2) METOJIOM CPEIHEKBAAPATUUHON MOIIIHOCTH (TOKA);

3) MeToI0M BpeMeHU HauOOJIbIIUX MTOTEPH;

CpenHEeKBaIpaTUYHYI0 MOIHOCTh W BPEMsS HaWOONBIIHMX TOTEPh BBIYHCIUTH JIBYMS
crocobamu:

1) Ha ocHOBE TrOI0BOTO rpaduiKa HArpy3KH IO MPOJOKUTEILHOCTH;

2) npuOMMKEeHHBIM CHOcOO0M, Yepe3 MOHSTHE BPEMEHHU MCIOJIb30BaHHS HauOObIIen
Harpy3KH.

BoruncnuTh pa3nuuus B HOTEPSIX SHEPTUU (B MPOLIEHTAX ) 10 Pa3IMYHBIM METOaM, TIPUHSB
32 ATAJIOHHBIA METOJT TPaUIECKOT0 HHTETPUPOBAHUS.

Pe3ynbTathl pacyeToB CBECTH B TaOIHILY 3.

Tabnuya 1
IlapaMeTpbl JMHUI dJIEKTPONIEPeaaAYHN
HomunajabHoe Jlnuna Haub6oabimast
Homep Mapka
HanpsiKeHne, JIMHUH, nepeaaBaeMast
BapHaHTAa <B nposoaa AC M vomuocTs, MBT
1 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

KonuyecTBO nmapasuienbHbIX JIMHANA IPUHATH PABHBIM |, 2 Wi 3 IO COTIACOBAHMIO C
[IPEIO1aBaATEIIEM.

Tabnuya 2
XapakTepucTHKa ro0BOro rpauka Harpy3Ku mno
NPOAOJIKMTEJIbHOCTH



Homepa ctyneneii rpadpuka Harpy3sku 1 2 3 4

BeJinuMHA HATPY3KH B J10JISIX OT 1,0 0,8 0,6 0,4

HanO0oJIb1IIeH epexaBaeMoil AKTUBHOM

MOIIHOCTH

JIIMTeIbHOCTD CTYNEeHeill, yac 1000 2000 3000 2760

Koygdunmnent momuoctn 0,9 0,85 0,82 0,79
Tabnuya 3

Pe3ynbsmamsi pac4yema nomepb 371eKMPO3Hep2uU 6 JIUHUU

IHoTepu
IHorepu JHEPIruu B
IMorpemHocTh
Meton JHEPIHH, NPOLEHTAX OT o
N pacuera, %
MBT1-u nepegaBaeMon
JHEpPIruu

I'padmyeckoro HHTErpUPOBAHUS

CpenHekBaapaTUUHON Cnoco0
MOUIIHOCTH 1
Cnoco0
2
Bpemenu Cnoco0
HauOO0JIbIINX TOTEPD 1
Cnoco0
2
3AJATA Ne 2

1. Jns 3amanHoro BapuanTta TpaHchopmaTtopa (Tpancdopmaropo) (Tadmn. 4) U ToJI0BOTO
rpadpuka Harpy3kd IO TPOJODKUTENBHOCTH (Tabi. 2) ONpeienuTbh TOJOBbIE MOTEPH
AIIEKTPOPHEPIUM XOJIOCTOTO XOJa M Harpy3ouHble MoTepu. PacueTsl Harpy3o4yHbIX HOTEPh
SHEPTUU BBIOJHUTD:

a) METOJIOM IrpapuuecKoro HHTErpupoBanus (10 3aJaHHOMY rpaQuKy Harpy3KH);

0) MeToJ] BpeMEeHU HAauOOJIBIINX MOTEPh MO 3alaHHOMY T'0JIOBOMY TpaUKy Harpy3Ku I0
POJOKUTEIBbHOCTH.

2. BBIUMCIUTH MOTEPU SHEPIMM XOJOCTOTO XOJa M Harpy3ouHble B IPOLIEHTax OT
CYMMAapHBIX HOoTepb. Pe3ynbTaThl pacyeToB cBECTH B TaOIUILY 5.

3. OnpenennTs NOTEPU PEAKTUBHONW MOILIHOCTU XOJIOCTOTO XO/a M HAarpy304HbIE IOTEPU
PEAKTUBHON MOIIHOCTH.

Tabnuuya 4
Jannsle o Tpanchopmaropam
Haunboabmas
Homep Tun Tpancdopmaropa Homitianbias nepeaaBaeMast
BapHaHTa MOIIHOCTHL, MB-A
MOIIIHOCTh, MBT
1 T™M - 100/10 0,1 0,08
2 T™ - 250/10 0,25 0,2
3 TM — 400/10 0,4 0,35
4 TMH - 1000/35 1,0 0,8
5 TMH - 2500/35 2,5 2,0
6 TMH - 4000/35 4,0 3,8
7 TMH - 4000/35 4,0 2,3
8 TJIH — 10000/35 10,0 9,0




9 TMH - 63000/110 6,3 5,7
10 TZAH —10000/110 10,0 9,2
11 TZH — 16000/110 16,0 15,0
12 TAH - 16000/110 16,0 12,0
13 TPAH — 25000/110 25,0 23,0
14 TPJH — 40000/110 40,0 36,0
15 TATH — 40000/110 40,0 37,0
16 TPH — 40000/220 40,0 35,0
17 TPALH — 63000/220 63,0 60,0
18 TATH — 25000/220 25,0 22,0
19 TATH — 40000/220 40,0 38,0
20 TATH — 40000/220 40,0 34,0

KonmuecTBo TpancopmMaTopoB Ha MOJICTAHITUH MOKHO IPUHATH PaBHBIM 1, 2.
Tabmuua 5

Pe3ynbraThl pacueToB MOTEph SIEKTPOIHEPTHH B TpaHCPOpPMATOpaX

IHorepu
3JIEKTPO3HEPIruu B
ITorepu 31ekTpo3nepruun, MBT-4 P P
NMPOIEHTAX OT
Meton CYMMAPHBIX IOTEPb
Xou
XoJ10€cTO Harp Cym Harpy3so
0CTOro
ro xoaa yY304HbIe MapHbIe YHbIE
X012
I'padpuuec
KOro
MHTErPUPOBAH
us
Bpemenu
HanOOJIBIINX
OTEPh

KoHTpoJibHbIE BONIPOCHI:

1. Uto moHMMaeTcsi MojJ BPEMEHEM HCIIOIb30BaHUsI HAMOOJBIIEH TOJHOW, aKTHBHOU M
PEaKTUBHOI MOILIIHOCTEMN?

2. Yto nmoHuUMaeTcs 1Moj BpeMeHeM HauOOJIbIINX MOTEPh MOJHOW, aKTUBHOW U PEaKTHUBHOU
MOIIHOCTEN?

3. Kak onpenenuts cpeiHEeKBaipaTUUHbIE TOK U MOLTHOCTB?

4. KakoBa ¢u3nyeckas npupoja rnorepb akTUBHOW M PEaKTUBHOM MOIIHOCTH B JIMHHUAX U
Tpancopmaropax?

5. Kak onpenenuts KIIJ| nuann snekrponepenaun?

6. bynyT 1M MMETh MECTO NMOTEPHU PEAKTUBHOM MOIIHOCTH B JIMHHUM NPHU INepeaade 1Mo Heu
TOJIbKO akTUBHOU MomHocTu? [Touemy?

7. Bynyt 1M MMETh MECTO MOTEPU AKTHUBHOM MOIIMHOCTH MpPH Meperade Mo HEH TOJbKO
peakTuBHOM MomHocTH? [louemy?

8. byayT nu B TMHNM 3EKTpOIepeauy MOTEPH aKTUBHOM MOIIHOCTH, €CJIM OHA BKIIFOYEHA C
OJIHOH CTOPOHBI, & C IPYrOM CTOPOHBI - pazoMkHyTa? [Touemy?

9. KakoBo MoxeT OBITh HamOoINbIIEe 3HAYCHHE BPEMEHU HWCIOJIB30BAHUS HAMOOJNBIICH
Harpy3ku U HauOoJblllee 3HaYCHHE BPEMEHH MOTeph?

10. Ot yero 3aBUCUT COOTHOIIEHHE HArpy304YHBIX IOTE€Ph AKTHUBHOW U pPEaKTUBHOMN
MOIIIHOCTEN B JIMHMSX DJIEKTpOIIepeaaun?



11. Kak u3MeHsTCS MOTepH aKTUBHOM MOLIHOCTH MPU HEM3MEHHOM Harpyske morpeouTerns,

€CIIM K MUTAIONIeMy ee TpaHCGOopMaTopy MOJKIIOYHTH HapajuleIbHO BTOPOH TpaHC(opMaTop
TaKUMH XK€e mapameTpamu’?

. [lepeyeHb 10MOJTHUTEIBLHOM JTUTEPATYPHI:

1. Pexyc I'.I". DnekrpoobopynoBanue nmpou3BoAcTB. CripaBouHoe mocobue. — M.: JIu-pekt-
Menua, 2014.- 710 c. Pexxum nocrymna:

http://biblioclub.ru/index.php?page=book_view red&book_id=229238

8.2. IlepeueHb y4eOHO-METOAUMYECKOT0 00ecIedeHNsl CAMOCTOATEIbHOI PadoThI
o0yyarommxcsi Mo JMCHHIINHE

1. Meroanueckne peKOMEHIAINH JIJIS TIOJTOTOBKH K IPAKTHYSCKUM 3aHSITHSIM.

2. MeTtoanueckre peKOMEH IalluH JJIs1 BBIMOJIHEHUS KOHTPOJIHHON PadoTHI.

3. MeToauveckne peKOMEHIalliY 110 OpraHU3aIlui CAaMOCTOSATEILHOU PabOThI CTYICHTOB.

8.3. [lepeuenn pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
HEOOXOIUMBIX /IJI51 0CBOEHHS THCIHIIHHbI

1. http://www.biblioclub.ru -OBC "YHuBepcuterckas Oubianoreka oHait"

2. http://www.iprbookshop.ru/ - Diexkrporto- 6ubnuoreunas cucrema IPRbooks
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Conepxanue

BBenenue

OOmast xapakTepUCTUKAa CaMOCTOSTEIBHOW paboThl 0O0ydYaromerocs Impu
m3ydenun aucuummmasl «HOPMUPOBAHUE W CHWXEHUWE IIOTEPH
OJIEKTPOSHEPI'MN B CUCTEMAX DJIEKTPOCHABXEHW S »
[Tnan-rpaduk BHIIOIHEHUS CAMOCTOSITEIbHON pabOThI

KoHTpOJIbHBIE TOUKH U BHJIBI OTYETHOCTU IO HUM

MeTtoanyeckie peKOMEHIAUH 110 U3YYEHUIO TEOPETUIECKOTO

marepuasia

Cnucok peKOMEHTyeMOil JINTepaTypshl.



BBenenne

CaMocrosiTenbHas padoTa — riaHupyemas yueOHas, yae0HO-HCCIIeI0BaTEeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHINOIHIEMAas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOro
y4dacTus (IpU YaCTUYHOM HETIOCPEICTBEHHOM yYaCTHH IIPENOJaBaTelisl, OCTABIISIOLIEM BEYILYIO
pOJIb 32 pabOTOMN CTY/IEHTOB).

CamocrosiTenpHass pabora cTyneHTOB B BY3e sBisieTcs BaXKHBIM BHJIOM YYEOHOW H
HAyYHOU JeSATeIbHOCTH CTYICHTA.

Benymas nenp opranuzanuu u ocyuiectBieHuss CPC pomkHa coBmajgaTh C LIETBIO
00yu4eHus CTy/IeHTa — [TOATOTOBKOM OakasnaBpa ¢ BeicuIMM oOpa3oBanueMm. [Ipu opranuzanuu CPC
BaXXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAHOBITCS (OPMHUPOBAHUE YMEHHUS CaMOCTOSITEIbHON
paboThl 11 IPHUOOPETEHNsI 3HAHNN, HABBIKOB K BO3MO>KHOCTH OpPraHu3allii y4eOHON U HAy4HOH
JESITEIIbHOCTH.

Lenbro caMOCTOATENBHOM PaOOTHI CTYACHTOB SBIISICTCS OBJIAJieHHE (yHIaMEHTAIbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOH, HCCIEI0BaTENbCKON JesaTenbHOCTH. CamocrosiTenbHas paboTa CTYACHTOB
CIOCOOCTBYET pa3BUTHIO CAMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH M  OPraHU30BaHHOCTH,

TBOPYECKOTO MOIX0/1a K PEIIEHUI0 MPooOieM y4eOHOT0 U MPOPECCHOHAIIBHOTO YPOBHSI.



O01mas XxapaKTepUCTHKA CAMOCTOSTEJIbHON PA00THI 00y4al0IIerocsi Npu U3y4YeHHH
aucuuinabl «k HopMupoBaHnue u CHUKeHHUE MOTEPb 3JIEKTPOIHEPTUU B CHCTEMAaX

3JIEKTPOCHAOKEH U

CamocrodrenbHas paboTa - IIaHupyemas yueOHas, yaeOHO-uCCle10BaTeNbCKasi, Hay4HO-
UCCIIeIoBaTeIbCKas padoTa CTYACHTOB, BHIIOJIHIEMasi BO BHEAYAUTOPHOE (ayJUTOPHOE) BpEMsI IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
ydyacTus (IIpU YaCTUYHOM HENOCPEICTBEHHOM Y4acTHH IPEnojaBaTeisl, OCTABIISIFOILEM BEYLIYIO
POJIb 32 pabOTOM CTY/ICHTOB).

CamocrositenbHasi padora cryaeHToB B BY3e sBisieTcs BaXHBIM BHJIOM Y4YeOHOU U
HAy4YHOW JEeSATENIbHOCTH cTyneHTa. CaMocTosTeNbHAs padoTa CTYACHTOB UIPAET 3HAYUTEIbHYIO
pOJIb B peUTHHIOBOI TeXHOJIOruKM 00yueHus. B cBs3u ¢ atum, o0ydyenue B BY3e Bkitouaer B ceds
JIBE, MPAKTUYECKU OJMHAKOBBIE MO 00BEMY M B3aMMOBIIMSHHUIO YacTU — Ipolecca o0ydyeHHs U
nporecca camooOyuenus. [loaromy CPC nmomxna crath 3QQeKTHBHON U IIeTIeHANpaBIeHHON
paboToii cTyeHTa.

K coBpemeHHOMY clielagucTy 00IIEeCTBO MPEIbIBISET JOCTATOUHO IIUPOKUH NepeueHb
TpeOOBaHUH, Cpeau KOTOPBIX HEMAJIOBa)XHOE 3HAYCHHWE MMEET HaJIM4Yhe Yy BBIIYCKHUKOB
OTIPENIeICHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSITENIbHO NOOBIBaTh 3HAHUS W3 PA3ITHYHBIX
HMCTOYHUKOB, CHUCTEMATHU3HPOBATh MOJYyYEHHYIO HH(POpPMAIUIO, JaBaThb OLEHKY KOHKPETHOM
¢unaHcoBol cutyanuu. opMupoBaHHE TAKOr0 YMEHHUs MPOUCXOANT B TEUCHHE BCETO Mepuoja
o0y4yeHMsI 4epe3 ydyacTHe CTYJIEHTOB B IMPAKTMUYECKHX 3aHSTUSAX, BBIOJHEHHE KOHTPOJIBHBIX
3a/laHuil ¥ TECTOB, HAIIMCAHUE KYPCOBBIX M BBIMYCKHBIX KBaJM(UKAIMOHHBIX padoT. Ilpu sTom
caMocCTosITeNIbHasl paboTa CTYyIEHTOB UIPAET PELIAlOIIYI0 POJIb B X0JI€ BCEro y4eOHOro mpoiiecca.

Benymas nens opranuzanuu u ocyuiectBieHus CPC pomkHa coBmagaTh C LETBIO
o0y4yeHMsI CTyJeHTa — MOJArOTOBKOH crienuanicTa u 6akanaBpa ¢ BelcHIMM oOpa3oBanueMm. [lpu
opranuzaiun CPC BakHBIM M HEOOXOAMMBIM YCIOBHUEM CTAHOBSTCS (OPMUPOBAHHUE YMEHHS
CaMOCTOSITENIbHOM paboThl A MPUOOpETEeHUsI 3HaHUN, HAaBBIKOB M BO3MOYKHOCTH OpraHU3alluu
y4eOHOI U HAyYHOH e TeTbHOCTH.

@DopMbI CaMOCTOATENBHOM PabOThI CTYJEHTOB pa3Ho00pa3Hbl. B cooTBeTcTBHM C paboueit
MPOrpaMMOMl JMCHUILIMHBL MPEIYCMOTPEHBl CJEAYIOIIME BHABI CAaMOCTOSITEIILHON pPadOThI
CTYyJEHTA:

- CaMOCTOSTENIbHOE U3YUEHUE JINTEPATYPHI;

- CAMOCTOATCIIbHOC PCHICHUC 3a1aY.



Ilenv camocmoamenvnozo usyyenus Jaumepamypsl — CAMOCTOSTEIBHOE OBJIAICHUEC
3HaHUAMHU, OIIBITOM HCCHGI[OB&TGJILCKOI\/JI ACATCIIbHOCTH.

3aoauamu caMOCTOSITEILHOTO U3yUYEHUSI INTEPATYPHI SIBIISIOTCS:

o yrIIyOJieHHE U pacIIipEeHNe TEOPETHUECKUX 3HAHUH;

° ¢dopmMupoBaHHE yMEHHI HCIIOIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTAUHNIO U CIIEUAIBHYIO JUTEPATYPY;

° Pa3BUTHUC MO3HABATCIIbHBIX CII0OCOOHOCTEH M aKTUBHOCTHU CTYACHTOB.

Ilenvs camocmoamenvnozo pewienus 3a0ay - OBIAJCHUE TNPO(HECCHOHATBHBIMU
YMEHHSIMHU M HaBBIKAMHU JEATEILHOCTHU 110 MPOQIITIO OyIyIIei 1esITeTbHOCTH.

3adauamu caMOCTOATEIIFHOTO PEILICHUS 33/1a4 SBIISIOTCS:

J CHCTeMaTH3alus ¥ 3aKpEIUICHHE TMOJYYEHHBIX TEOPEeTHYECKUX 3HAHUH W
IIPAaKTUYECKUX YMEHUH CTYJICHTOB;

J (dopMupOBaHUE CAMOCTOSTEIBHOCTH MBIIICHUS, CHOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO U CAMOPEATU3aLUH;

J pa3BHTHE UCCIIEIOBATEILCKIUX YMEHUH.

Llenvio camocmoamenvHozo 6bINOIHEHUA KOHMPOALHOU padomsl 1O IUCLUIIIMHE
SABJIICTCA OBJIAaJACHUC q)YHHaMCHTaJH)HI)IMI/I 3HaHUAMHU, HpO(bCCCI/IOHaJ'H)HI)IMI/I YMCHUSIMU U
HaBBIKAMH JIEITEIEHOCTH 110 TIPO(UITIO, OTIBITOM TBOPYECKOH, MCCIIE0BATEIbCKOM 1S TEILHOCTH.

3adauamu 1aHHOTO BUJA CAMOCTOSATENILHOW PabOThI CTYEHTA SIBISIOTCS:

o cucTeMaTH3alMsg M 3aKpelUIeHHe MOJYYEHHBIX TEOPETUYECKUX 3HaHUM W
NPAaKTUYECKUX YMEHHUH CTYAECHTOB;

. yri1yOJeHue U pacliupeHre TEOPEeTHUECKUX 3HAHUH;

o (dopMHpoBaHHE YMEHHUI HCIIOJIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO U CHIEIMATIbHYIO IUTEpaTypy;

o pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEM M aKTUBHOCTH CTYAEHTOB: TBOPYECKOI
WMHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

o (opMHpOBaHHE CAMOCTOSITEILHOCTH MBIIUIEHUS, CHOCOOHOCTEH K caMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3aINH;

o pa3BUTHE UCCIIEIOBATEIbCKIX YMEHHIA;

o UCTOJb30BaHUE  MaTepuana, COOpaHHOTO W  TOJYYEHHOro B XOJe
CaMOCTOSITENIbHBIX 3aHATHM Ha CEeMUHapax, Ha MPAKTHMYECKUX U JAOOPAaTOPHBIX 3aHATHUAX, MPU

HaIMCaHUH KOHTPOJIBHON paboOTHI.



B pesynbrare

OCBOCHHUA

JUCHUILINHEI

dhopmupyrOTCS

CIEAYIOIUA TEepeUYeHb

IJIAaHUPYEMBIX PC3YyJILTATOB OGy‘IeHI/ISI 110 AUCHUIIIINHE, COOTHECEHHBIX C IJIaHUPYCMBIMU

pe3yJbTaTaMH OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbI:

Kona, popmynupoBka
KOMIICTCHIIIH

Kopx, dopmymnupoBka
WHUKATOPa

[Inanupyemslie pe3ysbTaTsl
00y4eHUS 10 JUCIUIIIHE
(Monyiio),
XapaKTEPU3YIOLIHNE 3TaITbI
dopmupoBanus
KOMITETCHIMH, HHIMKATOPOB

ITK-1 CniocoGeH y4acTBOBaTh
B IIPOCKTHPOBAHUU CUCTEM
INMEKTPOCHAOKECHHUS

N -3mk-1 O60CHOBBIBAaET
BBIOOp MapamMeTpoB
AIEKTPOOOOPYIOBAHUS
CHCTEM 3JICKTPOCHA0XKEHUS,
YUUThIBASA TCXHUYCCKHUC
OTPaHUYCHUS

3HaeT OCHOBHBIE KPUTEPUU
o1eHKH d(PPEKTUBHOCTH
9HEProCHAOXKEHUS U
nmoTpeOaeHus
SHEPreTHYECKUX PECYpPCOB;
METO/IbI CHUKEHHUSI TOTEPh
AIEKTPOIHEPTHH TIPH
YCTaHOBUBIIEMCS PEKUME
3IEKTPOCHAOKEHUS
YMmeeT onpenensTh yAeIbHbIe
MOKA3aTeIM HOPMUPOBAHHUS
SHEPromnoTpeOIeHHs
Bnaneer HaBbikaMu
MPOBEJICHUS YHEPTeTUUECKUX
o0cCIIeIOBaHMIA.




Ilnan-rpaguk BHINOJHEHUS CAMOCTOSATEILHOM padoThI

Kongsr OO0OBeM 4acoB, B TOM YHCTIE
pean3yeMbIxX CpencrBa u KonraxtHas
N Bun nestenrHOCTH
KOMIIETEHIIHH, TEXHOJIOTUH paboTa ¢
CTYACHTOB CPC Bcero
uHAKaTopa(o OLIEHKU npernojaBaT
B) enemM
7 cemectp OPO
CaMoCTOSTEIILHOE
W3y4YEHUE JTUTEPATYPhI Co0OecenoBanue 43,11 4,79 479
o temaM Nel-9
TK-2 ITonroroska k sexkuusaMm | CobecenoBanue 3,24 0,36 3,6
W1 IToaroroBka x
fK-2 MPaKTHYECKUM Co0OecenoBanue 6,48 0,72 7,2
3aHATUAM
BHHOHHeHHE CobecenoBanue 11,97 1,33 13,3
KOHTPOJIbHOM pabOThI
HTroro 3a 7 cemectp: 64,8 7,2 72
Hroro: 64,8 7,2 12
7 cemectp 3P0
CaMOCTOSITENBLHOE
uszydenue yareparypol | CobecenoBanue 95,4 10,6 106
o TeMaM Nel-9
IMonroroska k mekuusaM | CobecemoBanue 7,2 0,8 8
[1K-2
V- L2 [Toaroroska k
MPAKTHYICCKUM CobecenoBanue 13,5 15 15
3aHATUAM
BHHOHHGHH? CobecenoBanue 27 3 30
KOHTPOJIBHON pabOThHI
HToro 3a 7 cemecTp: 143,1 15,9 159




KOHTpOJ’[LHbIe TOYKH U BUJABI OTYCTHOCTH 110 HUM

Ne /m Bun nesTensHOCTH CTYICHTOB Cpoku KomnuectBoba
BBIIIOJIHEHUS JJI0B
7 cemecTp
1. [IpakTrdeckoe 3arsaTue Ne 2 6 Hemens 25
2. [Ipaktraeckoe 3arsTue Ne 5 10 megens 15
3. [Ipaxtrdeckoe 3araTue Ne 8 16 Hengens 15
Hroro 3a 7 cemectp 55

MakcumanbHO BO3MOXKHBIN 0aJlJ1 32 BECh TEKYITUH KOHTPOJIb MaKCUMaJIbHO BO3MOJKHBIH
Oam1 3a Bech TEKyLIMH KOHTpOJIb yCTaHaBIMBaeTcs paBHbIM 55. Tekyliee KOHTPOJIbHOE
MEPONPUITHE CUMUTAETCS CHAHHBIM, €CIM CTYACHT IOJy4yms1 3a Hero He MeHee 60% ot
YCTaHOBJEHHOTO JUIsl 9TOT0 KOHTPOJIA MakKcHUMalbHOro ©Oasmuta. PedTuHrosbrii  Oami,
BBICTABIIIEMbIIl CTYIEHTY 3a TEKyllee KOHTPOJIbHOE MEpPONpUSTHE, CAAHHOE CTYJIECHTOM B

YCTAHOBJICHHBIE TPaUKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISIETCS CIEAYIOIINUM

o0OpazomM:
YpoBeHb BHITIOJIHEHHS] KOHTPOJIBLHOTO PetitunroBeril 6amt (B % OT MaKCUMaIbHOTO
3aJaHHsI 0asuia 3a KOHTPOJIBHOE 33JJaHKE)
OTIHYHBIH 100
Xopomui 80
Y 10BIIETBOPUTETHHBIN 60
HeynosnerBopuTenbHbIHA 0




MeToanyeckue peKOMEH/IAMUH 10 U3YYEeHHIO TEOPETHYECKOr0 MaTepuasia

CamocrosiTenbHast paboTa CTyAEHTa HAYMHAETCS C BHUMATEIbHOTO O3HAKOMIIEHUS C
coJiepKaHueM y4eOHOro Kypca.

N3yuenue ka0l TeMbl CleyeT HauMHaTh C BHUMATEJIbHOIO 03HAKOMJIEHUS ¢ HAabOpoM
BOIPOcOB. OHU OPUEHTUPYIOT CTYACHTA, MOKA3BIBAIOT, YTO OH JOJHKEH 3HATh 10 JAHHOU TEeMe.
Bonpocs! TemMbl Kak ObI HAKJIQABIBAIOTCS HA COOTBETCTBYIOILYIO TTIaBy U30paHHOTO YUeOHHKA WK
y4eOHoro nocobus. B utore 10mKHO OBITH SICHBIM, KaKH€ BOIPOCHI TEMbI Y4€OHOIO Kypca U ¢
Kakol I1yOMHOW PacKpbIThl B KOHKPETHOM Y4eOHOM Marepuaje, a Kakue BOOOIIE OIMYyILEHBI.
Tpebyercs TBOpUECKOE OTHOIICHUE M K CAMOMY COJIEPKAHUIO JUCIUTUIAHBL.

Bomnpocsl, cocraBnstonye ee coaepxkanue, 001agar0T pa3sHoi CTENeHb0 BaKHOCTH. EcTh
BOIPOCHI, BBIMOJHSIOMINE (YHKLUIO JIOTHYECKON CBSA3KM COJEp’KaHMsl TEeMbl U BCEro Kypca,
UMEIOTCS BONPOCH! ONMUCATEIBHOIO MM Pa3bsCHUTEIBHOIO XapaKkTepa, a TaKKe HCTOPUUYECKOrO
JKCKypca B 00JacTh HM3y4aeMOHl IUCLMIUIMHBL Bce 3T BOIpPOCHL HE COCTaBISAIOT CYTH
HOHHTI/IﬁHOFO, KOHLICHTYAJIbHOTO COACpKaHHUA TCMBbI, HO H€O6XOI[I/IMI)I JJIA LEJIOCTHOI'O
BOCIIPUSATHS U3y4aeMbIX IPOOIIEM.

W3yuaemasi TUCHMIIMHA UMEET CBOM KaTeropHajbHO-TOHATHHHBIA annapar. HayuHsle
MOHSTHS — 3TO Ta 0a3a, HA KOTOPOUW CTPOUTCS Kaxknas Hayka. [IoHSATHS — y3JI0BEIC, OTIOPHBIC
IMYHKTBI KaK HAY4YHOI'O, TaK U yqe6H0ro MMO3HaHUsA, JIOTHYCCKHUE CTYIICHU JIBUKCHUA B yqe6e oT
IPOCTOTO K CJIOXKHOMY, OT SIBJIEHUS K CYIIIHOCTH. be3 ICHOro moHuMaHus NOHATHH yueba KpaiiHe
3aTpyAHSAETCS, a CoiepKaHne MPUOOPETEHHBIX 3HAHUH CTAHOBUTCS TYCKJIBIM, PaCIlJIbIBYATHIM.

CTy,lIeHT JOJDKCH ITOHHMAaTb, 4YTO CaAMOCTOATCIIBHOC OBJIAJCHUC 3HAHUAMH SABJIISICTCA
[JIaBHBIM, OTIpeAEIAoNMM. Bhiciias mkona co3aaet yist 3TOro He0OX0ANMBIE YCIOBHS, TOMOTaeT
Oyaymemy BBICOKOKBAIN(DUIIUPOBAHHOMY CHELUAIIUCTY OBJIAJIETh TEXHOJIOTHEN
CaMOCTOSITENIBHOTO IIPOU3BOACTBA 3HAHHUM.

B camocTodTenbHON paboTe CTyJeHTaM NPUXOJUTCS HCIOJIb30BaTh JUTEPATypy
pa3IMyYHbIX BHUJOB: TIEPBOMCTOYHHKH, MOHOTpapuu, HaydyHble COOpPHHKH, XpecToMaTHH,
y4eOHUKH, ydeOHbIe MOCOOMs, KypHaibl M Jp. M3ydeHue Kypca Mpeanojaraet 3HaKOMCTBO
CTYACHTOB C OOJBIIMM OOBEMOM Hay4YHOH M yuyeOHOH JuTeparyphl, 4TO, B CBOIO O4Yepelb,
MMopoKaAaACT H€O6XOJII/IMOCTI) BI)Ipa6OTKI/I Y HUX PpaduOHAJIBHO-KPUTHUYCCKOI0 IoaAxoaa K
HN3Yy4aCMbIM UCTOYHUKAaM.

UYroObl HE «YTOHYTb» B OIPOMHOM OOBEME PEKOMEHJIOBAHHBIX €MY ISl H3Y4EHUs
VCTOYHUKOB, CTYJEHT, MPEXKIE BCETO, JOJDKEH HAYUYUTHCS MPaBWIBHO MX 4MTaTh. [IpaBuibHOE
YTCHUC PCKOMCHAOBAHHBIX UCTOYHUKOB NPEANIOIAracT CI€AJ0BaHNC HCCKOJIBKUM HECJIOKHBIM, HO

BE€CbMa IOJIC3HBIM IIpaBUJIaM.



[IpenBapuTenbHbIil MPOCMOTP KHHUTM BKJIIOYA€T O3HAKOMIIEHHE C TUTYJIBHBIM JIHUCTOM
KHWUTM, aHHOTallMEH, IpEAUCIOBUEM, OIJaBleHHEM. lIpu O3HAKOMJIEHMM C OIJIaBJIEHUEM
HE00XO0/IMMO BBIICIHUTD Pa3/ieibl, II1aBbl, maparpadpl, MpeICcTaBIsAIONINE U1 BaC HHTEpEC, Oerio
UX TPOCMOTPETb, HAWTH MecTa, OTHOCSIMecs K Teme (ab3albl, CTpaHUIbl, naparpadsl), U
MO3HAKOMUTHCSI C HUMU B OOIIMUX YepTax.

HayuHble u3gaHus CONPOBOXKIAIOTCS PAa3IUYHBIMU BCIIOMOTaTeIbHBIMU MaTepHalaMy —
Hay4YHBIM aIllapaToM, I03TOMY BaKHO 3HATh, U3 KAKMX OCHOBHBIX 3JIEMEHTOB OH COCTOUT, KAKOBBI
ero (pyHkIuu.

3HAaKOMCTBO C KHHMIOH JIydllle BCEro HayMHATh C M3y4YEHHUS aHHOTALMU — KPaTKOM
XapaKTEepUCTUKU KHUTH, PAaCKPBIBAIOIIEH €€ CoiepKaHKe, UIEHHYI0, TEMAaTHYECKYIO U )KaHPOBYIO
HaIpaBJIEHHOCTb, CBEAECHHUA OO0 aBTOpE, HA3HAYCHHE U JpYyrue OCOOEHHOCTH. AHHOTaLUs
MIOMOTaeT COCTaBUTH MPEIBAPUTEIILHOE MHEHHUE O KHUTE.

I'my0xe MOHATH coiepKaHNe KHUTH MO3BOJIAIOT BCTYNUTEIbHAS CTaThsl, B KOTOPOU JaeTcs
OLIEHKA COZEp)KaHUsI KHHUTH, 3aTParuBacMoi B Hel MpOOIeMaTHKH, CONEPKHUTCI HHPOpMAIUsI O
KU3HEHHON M TBOpYECKOH Oworpadum aBTOpa, BBICKA3BIBAIOTCS MOJEMHYECKHE 3aMEUaHMs,
Pa3bACHSIOTCA OTAETbHBbIC MOJIOKEHUS KHUTH, TAIOTCS KOMMEHTapuu U T.A4. Bor mouemy
3HaKOMCTBO C BCTYMHUTEIBHOM CTaThell MPEACTaBISETCS OYEHb BAXKHBIM: OHO IIOMOTAET CTYACHTY
COPHEHTUPOBATHCA B TEKCTE pabOThI, OOpaTUTh BHUMaHUE HA € HauOoJiee ICHHbIC W Ba)KHBIC
pa3aensl.

Toli ke 1enu coleincTBYeT 3HAKOMCTBO C OIJIABJIICHUEM, NPEAMCIOBUEM, ITOCIECIOBUEM.
Becbma 1oOJ€3HBIMM 3lIEMEHTaMH HAy4YHOI'O amnmapara sBJISIOTCS CHOCKHM, KOMMEHTapHH,
TabJINLbL, TpadUKU, CIUCKU JIUTEpaTypbl. OHU HE TOJIBKO WIITIOCTPUPYIOT OTAENIbHbIE TOJI0KEHUS
KHUTH WK CTAaThH, HO M CaMH 1O ce0e SIBIISIOTCS TOTIOJHUTENHBIM HCTOYHUKOM MH(OpPMAaIuu
JUTSL YUTATEs.

Ecnu unraTens 3amHTepecoBajla Kakas-TO BbICKA3aHHAs aBTOPOM MBbICIb, HE Halle/Ias
MOJPOOHOT0 OCBEILIEHUS B JJAaHHOM HMCTOYHHKE, OH MOXKET OOpaTUThbCS K TEKCTY HMCTOYHUKA,
YIIOMHUHAEMOTr0 B CHOCKE, TUOO K UCTOYHHUKY, KOTOPbI OH MOKET HalTH B CIHUCKE JIUTEPATypPhl,
PEKOMEHI0BAHHOM aBTOPOM JIJIsl CAMOCTOSITEILHOTO U3yUYEHHUS.

Cy1ecTByeT HECKOJIBKO (OPM BEICHHUS 3aITUCEH:

— 11aH (TPOCTOM M pa3BEepPHYTHIN) — Hanbosiee KpaTkasi (hopma 3amucH MPOUYUTAHHOTO,
IpeJCTaBistonasl cobol MepeueHb BOMPOCOB, PACCMAaTPUBAEMbIX B KHUIE€ MU CTaTbe.
Pa3BepHyThIli TUIaH TMpeACTaBiseT coOoil Oonee MOAPOOHYIO 3aMUCh MPOYUTAHHOTO, C
JeTanu3anyen OTAeNbHBIX MOJI0KEHUI U BHIBOJIOB, C BBIIMTUCKOM IUTAT, CTATUCTUYECKUX JTaHHBIX
U T.1. Pa3BepHyThIll IUIaH — HEOUEHUMBIH MOMOLIHUK IMpPH BBICTYIJIEHUU C JOKIAJAOM Ha

KOHKPETHYIO TEMY Ha CEeMUHape, KOH(PEpEeHLUH;



— TE3UChl — KPATKO CPOPMYIUPOBAHHBIE IMOJIOKEHUS, OCHOBHBIE IMOJIOKEHUS KHUTH,
ctatbi. Kak nmpaBuiio, T€3MChl COCTABIISIIOTCS MOCIIE IPEABAPUTEIBHOIO 3HAKOMCTBA C TEKCTOM
MCTOYHUKA, IIPU €r0 NOBTOPHOM IpouTeHHU. OHU OMOTalOT 3allOMHUTh U CUCTEMATHU3UPOBATh
nHpopMaIuto.

CocraBneHne KOHCIIEKTOB

bonpuiyro posib B yCBOGHUM U IOBTOPEHUHU IIPOMJECHHOTO MaTepUajla UIPaeT XOpPOILIUN
KOHCIIEKT, COJICpKAIUil OCHOBHBIC HJIeH IPOUYUTAHHOTO B YUCOHUKE U YCIBIIIAHHOTO B JICKIIHH.
Koncnekt — 3710, 110 cymiecTBy, HaOpOCOK, pa3BEPHYTHIN IIJIaH CBSI3HOTO PAaCcCKa3a M0 OCHOBHBIM
BOITPOCAM TEMBI.

B kakoii-To Mepe KOHCIEKT paccuuTaH (B 3aBUCUMOCTH OT WHIUBUIYAIBHBIX
OCOOEHHOCTEH CTy/IE€HTa) HE TOJIbKO Ha MHTEUIEKTYaJlbHY0 M 3MOLMOHAJIbHYI0, HO U Ha
3pUTEIIBHYIO MaMsTh, INPUYEM TEKCT KOHCIIEKTa HEPEIKO ACCOLMUPYETCS €lle M C TEKCTOM
yueOHUKa WM 3amuchio Jiekuuu. [loaToMy serde 3amoMUHaeTCs COJEp:KaHHUE KOHCIIEKTOB,
HaIlMCaHHBIX pa300puYMBO, C MOAUYEPKUBAHUEM WM BBIIEICHUEM Pa3psAIKON KIIOYEBBIX CIOB U
dpas.

CaMOCTOSATEIbHO U3YYEHHBIE TEMbI MPEAOCTABISIIOTCS MpenojaBareiaio B  Qopme
KOHCIIEKTa, II0 KOTOPOMY IIPOUCXOIUT cobecenoBanue. TeopeTndyeckue TeMbl Kypca (OTaeNbHbIE

BOHpOCI)I), BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHUE, ITPCACTABICHBI HUKCE.
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