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Lenp u 3a7aun U3y4eHUs! TUCIUILIAHBI

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
JHepreTu4ecKou 3PPeKTUBHOCTH. METO MOIEMEHTHBIX PACUETOB.
[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
CpPEeIHEKBAaIpaTUUYHbIEC TOTPEITHOCTH.

[TpakTrueckast padora Ne9 OpraHusaluoHHbIe MEPONPUSITUS 110 CHUKEHHIO
NnoTephb.

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
00yJaromuxcs Mo JUCUUIUINHE

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn MHTepHeT,
HEOOXOUMBIX /ISl OCBOSHUS TUCIIUTUTMHBI

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
nocienyomei yd4eOHol JesTeabHOCTH 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
st ouHO-3204HONM (OpMBI OOYYEHHSI MPEAYCMOTPEHBI CIICAYIONIUE MPAKTHUYECKUE
pabotel: IIpakTnueckas pabora Ne3. CrpykTypa mOTE€pb MOIIHOCTH B 3JEMEHTax
3JIEKTPOIHEPreTUUECKUX CUCTEM U CHCTEM 3JIeKTpocHa0xeHus — 2 yaca, [IpakTuueckas pabora
Ne7. MeponpusTusi M0 CHIKEHHIO TTOTEPh B COBPEMEHHBIX YCIOBUSX. — 2 daca. [IpakTuyeckas
pabora Ne9 OpraHu3aniMOHHBIE MEPOIIPHUSITHS 110 CHIDKEHHUIO MOTeph — 2 vaca. [Ipakruyeckas

pabota Nel5 OcHOBBI sHEprocoepekeHHs Ha FJHepPreTHYeckuX 00beKTax — 2 yaca.

N3 Hux
Ne Temnr HanmeHnoBanue TeM TUCIUIUIMHBI, UX KPATKOE O0BeM
MpaKTH4ecKast
JUCLIUTIAHBI coJiepyKaHue 4acoB
IOJIrOTOBKA, 4aCOB
7 cemecTp
IIpaktnyeckas pabora Nel Teoperudeckue
acleKThl JHeprocoepe:keHust "
1 JHepreruyeckoil 3ppexTuBHOCTH. MeETOaBI 4
pacuera COCTaBJISIOLIUX oTeph
JIEKTPOIHEPTHUH.
[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 [loTrepu MoutHoOCTH 1
JJIEKTPOIHEPIMH B JJIEMEHTaX 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.
OmnpeneneHre pacueTHbIX HHTEPBAJIOB IOTEPb
JIEKTPO3HEPIHH.

[IpakTuueckas pabota Ne8 Ouenka
IKOHOMHUYECKOM 3¢ dekTUBHOCTH B
COBpPEMEHHBIX ycjaoBusix. lcnonbs3oBanue
CTaTUCTUYECKUX METOJOB CPEIHEKBAAPATUUHbIE
IIOI'PEIIHOCTH.

[IpakTuueckas padora N9 OpraHu3zanuoHHbIe
MEPONPHUSATHS N0 CHUKEHUIO NOTEPb.
PexoMeHnyeMble mporpamMmbl pacyeTa U aHaIn3a
MIOTEPH IEKTPOIHEPTUH.

Hroro 3a 7 cemecTp:
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Hroro:

36




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 3aBHcHMOCTH OT MOJHOTHI MH(OPMAITUY O Harpy3Kax CeTHU U BUJa pacueToB (1I.
1.5) nns ompeneneHus Harpy304HbIX IOTEPh PEKOMEHIYETCS HCIO0Ib30BaTh
cleayromue MetTobl [3]:

MTO3JIEMEHTHBIX PACYETOB;

XapaKTEePHBIX PEKUMOB,;

XapaKTEPHBIX CYTOK;

CPEOHUX HATPY30K;

YHCJIa YaCOB MAKCUMAJIbHBIX MTOTEPH;

CTaTUCTUYECKHUE.

2.2. OnpenesneHrue Harpy304HbIX MOTEPh MO METOY IMOAIEMEHTHBIX PacueToB
MIPOU3BOJIAT MO popMyIie

AWH=3At§ RiT/ftliJ?, (2.1)

=1 j=1

e K - 9uCIio 3JIEMEHTOB CETH;

T’ - pacueTHBIN IEPUON, U;

At - WHTEpBajm BpPEMEHM MEXKIY NOCIEI0BATEIbHBIMA 3HAYEHUSMH TOKOBBIX
Harpy30K 3J€MEHTOB, [OJy4aeMbIX C IIOMOILBIO YCTPOMCTB TEJIEU3MEPEHUS, U;

lij - TOKOBast Harpy3Ka i-ro IeMeHTa ¢ CONMPOTHBIICHUEM R B MOMEHT BPEMEHH j.

2.3. OmnpeneneHne HArpy304HbIX IMOTEPh IO METOAY XapaKTEPHBIX PEKUMOB
MPOU3BOJST MO PopMmyIie

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

MPOJIOJIKUATEIIBHOCTHIO {j 4acos;

N - YUCJIO PEKUMOB.

Harpy3ku y3710B ceTM NPUHHUMAKOTCA MO JAHHBIM KOHTPOJIBHBIX H3MEPEHHM.
[lepen pacdeToM moTeps MOJKHA OBITH MPOBEACHA OATaHCHUPOBKA HArPY30K y3JI0B
C CyMMapHOU HAarpy3Kou cetu. s nepruogoB, B KOTOPBIX KOHTPOJIbHBIE U3MEPEHUS
Harpy30K y3JIOB HE MTPOBOAWINCH, HArPY3KH JOJDKHBI OBITh MOTYUYEHBI C TOMOIIBIO
pacyera, UCXOAS W3 M3BECTHOM CYMMAapHOM Harpy3ku cetu. [Ipw onepaThBHBIX
pacyerax Harpy3Ku y3J0B MOJIYy4aroT C MOMOIIBIO TEJIEU3MEPEHUM.



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

AWH = g AWH(;ﬂaki ’ (23)
i=1

r7e M - YUCII0 XapaKTePHBIX MEPUOI0B pabOThl CeTH (JIETHUM, 3MMHUNA, ITaBOJIKA
U T.J.), pPacueTHblE TMOTEPU 3a KOHTPOJIbHBIE CYTKH KaXKIOr0 U3 KOTOPBIX,
paccuuTaHHbIE 110 U3BECTHHIM I'padrKaM HArpy3KH B y3JIaX CETH, COCTABIIIOT AW ;

i - PKBHBJICHTHOE YHCIIO JTHEH JIJIS I1-TO XapaKTEPHOTO Teproia, CyT.

DKBHUBAJICHTHOE YMCIIO JHEW IS 1-TO XapaKTEpHOTO TEepHOJa OMPEIEISIFOT 110

dbopmyie
Mo =W IVE L), (2.4)

rac Wi - OJJICKTPOSHCPIuA, OTINYIICHHAA B CCTb B I-M IICpruoac
MMpOAO0JIKUTCIIbBHOCTBIO ,ZL CYTOK;

Wci' QJICKTPOSHCPIu:A, OTIYHICHHAsA B CCTb 3a CYTKH, PACUCTHBIC IIOTCPpU
QJICKTPOIHCPIUHU 3a KOTOPBIC COCTABUIIN A ¢ WA O (bOpMy.]'Ie

ki
Ao = _ZlWJZ/IJ Wy, (2.5)
,:

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

Wj - anekTpodHeprus, OTIyIIECHHAS B CETh J-M MECSIE, YUCIO JTHEW B KOTOPOM
cocrasiser [j;

W, - D3JeKTpo’Heprusi, OTHYIICHHass B CEThb B MeECAIE, BKIIOYAIOIIEM
KOHTPOJIBHBIC CYTKH, WIH 10 (hopMyJIe

|
i = X J4;1 4, (2.6)
j=

rae | - 9ncio xapakTepHbIX CyTOUHBIX Pa(HUKOB B I-M XapaKTEPHOM MEPHOJIE;

Jli - 4uciao CyTOK B XapaKTepHOM TMepuojae paboThl CeTH, Ha KOTOpPOE
pacrpocTpaHsaeTcs j-i XapaKTepPHbIH CYyTOYHBIH rpaduk;
Aj - cymMMa KBaJpaTOB OPJMHAT |-TO XapaKTEpHOI0 CYTOYHOro rpaduka

CyMMapHOM Harpy3ku ceTH (pabouue, Hepaboure CyTKH);

Ai - cymMMa KBaJpaToB OpJIMHAT CYTOYHOTO Tpadrika CyMMapHOW Harpy3Ku CETH,
COOTBETCTBYIOILIETO CYTKaM, 3a KOTOPBIE PACCUUTHIBAIIUCH MTOTEPU AW .

[Tpu ucnonwzoBanuu Ghopmyd (2.5), (2.6) pacyeTsl 3HAYCHUN AWS TTPOU3BOJIST IO
rpadUkaM Harpy3kd B KaXJOM U3 Y3J0B, IMOJYyYEHHbIX U3 BeIOMOCTEH
KOHTPOJIBHBIX ~ M3MEPEHUH W CKOPPEKTUPOBAHHBIX MO  HOTPEOJICHUIO
aNeKTpo3Hepruu B y3ne 3a mecsay W,. OpauHaThl CKOPPEKTHPOBAHHOTO rpaduka
aKTUBHOW MOIIIHOCTHU Py ONPENEISIOT 10 GopMyIie



Dx = axp, (2.7)

T1Ie dx - KOA(DOUITUEHT KOPPEKTUPOBKH;

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

ac =W, UL, pif). (2.8)

rae /[y - YACI0 JHEHU B MECSIIE;

Pi - OpAMHATA CYTOYHOTO rpaduKa, MOJYICHHOTO ITyTEM U3MEPCHHSI;
ti - IPOIOIKUTETBLHOCTD CTyNIEHU rpaduka, 4,

B cllydae UCIoib30BaHus (2.6)

Ay :WMdp /(ﬂp_%piti)1 (2'9)

TJI€ p - AOJISI DTIEKTPOIHEPTUH, TOTPEOICHHON B pabodre THHU, OTH. €]1.;

[, - uncno pabouyux THEW B MECSIIE.

KoppekTupoBky rpaduka peakTHBHOW MOIITHOCTH OCYIIECTBIISIOT AaHAIOTHYHO.

2.5. OnpeneneHne Harpy304HbIX MOTEPh METOJAAMH CPEIHUX HArPy30K U YHCIIa
4acOB MaKCUMAJIBHBIX TTOTEPh T MPOU3BOAT 110 (hOpMYJIaMm:

AW, = AP,  K2T; (2.10)
AW, = AP, e T (2.11)
rne APy U APy yaxe - Harpy304HbI€ IOTEPU MOIIHOCTH, OIPEACIICHHBIE II0
CPEIHUM U MaKCUMaJbHbIM Harpy3KaM COOTBETCTBEHHO;
K - xooppunuent popmsl rpaduka;
T - IpOIOJKATENBHOCTD MIEPUOAA, 32 KOTOPBIM ONPENEIISIOTCS NOTEPH, Y.
CpenHue Harpy3kd Y3JI0B OINpEAENAOT IO IMOKa3aHWAM MpPUOOPOB YydeTa
DIIEKTPOIHEPIuy [4]. 3HaueHHsa K2 M T ONPENENAIOT HEMOCPEACTBEHHO 110 TpaduKy

CyMMapHOUW Harpy3Ku ceTd, (GUKCUPYEMOMY B JUCTIETYCPCKON BEIOMOCTH [5], min
o popMyJiam:

2 2
K£=(0§24+O,876j =£@+0,876J : (2.12)

3 Makc

2
1=(0,124+0,876K,)? -8760 = (0’12“1%6%) .8760, (2.13)

rae K, - koaduiuent 3anoyiHeHus rpaduka.
2.6. OmnpeneneHrue Harpy304HbIX [OTEPh CTATUCTUYECKUMH  METOJAMHU
IPOU3BOJAT HA OCHOBAHUU PErPECCUOHHOMN 3aBUCHUMOCTH MOTEPh OT 000OIIEHHBIX



XapaKTEPUCTUK CXEM U PEKHUMOB JIEKTPUUECKHUX CETEH. YKa3aHHbIE 3aBUCUMOCTHU
CTPOSITCS Ha OCHOBAHHMM MPEBAPUTEIBHBIX PACUETOB MOTEPH IJIsi OTPAHUYCHHOTO
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.

MeTton XapakTEpHBIX PEXKUMOB PEKOMEHAYETCA Uil pacuera MOTeph B
TPAaH3UTHOM CETU TpPU HAIWYUM TeleMHPOpMAlMK O Harpy3kax y3JoB,
NIEPUOANYECKH ITepenaBacMont B Bl sneprocucremsl.

Merton XapakTEpHBIX CYTOK PEKOMEHAYETCS KakK MNPEANOYTUTENbHBIA IS
pacdera nmoTepb B 3aMKHYTHIX ceTaXx 110 kB u Bbllle, HE y4acTBYIOIIKMX B OOMEHE
MOIIHOCTBIO. [[omyCckaeTcss MpUMEHEHHE METOAA YHCJIAa YaCOB MAKCHMAJIBHBIX
IIOTEPb.

Merton cpenHMX Harpy3okK pEKOMEHAYETCs Kak MPEIIIOYTUTEIbHbIA I
pa3oMKHYTBIX cereil 6-150 kB npu Hanuuum AaHHBIX 00 3JIEKTPOIHEPrHH,
IIPOIYIIEHHOW II0 TOJIOBHOMY YYacCTKy CETH 3a paccMaTpUBAEMbIM IIEPHOM.
Jlonyckaercss DpPUMEHEHME MeETOJa YMCJIA YacOB MAaKCUMAJbHBIX IOTEPb.
CratucTnyeckue METOJIbl PEKOMEHIYIOTCS KakK MPEIIOYTUTEIbHbIE UL
onpeaeneHuss norepb B ceTsax 0,38 kB u BhIsBICHUA 3aBUCUMOCTEN MOTEPH OT
OCHOBHBIX BIMSIIOIIMX (PAKTOPOB B CETAX BCEX HANPSHKEHUI.

JIns pacdeta M aHanM3a MOTEPh B PAa3OMKHYTHIX ceTsax 6-20 kB momyckaercs
IIPUMEHEHUE  CTATUCTHYECKUX  METOAOB  ONPEACIECHUS  DKBUBAJIECHTHBIX
COMPOTHUBJICHUH JIMHUNA OT 000OUIEHHBIX TAPAMETPOB CXEMbI (CyMMapHOM JJIUHBI U
YyHUCla y4acCTKOB JUHUH, CEUYEHUS FOJIOBHOTO y4acTKa M T.I1.).

2.8. Jlo BHenpeHus nporpamMm Ha DBM pacyeTsl moTepp B pa30MKHYTHIX CETSIX 6-
150 kB moryT mpou3BOAUTHCS BpY4YHYIO. B 3aBUCHMOCTH OT BHJa MMEIOILICHUCS
uHGOpPMaIlMK O HAarpy3Ke roJIOBHOTO y4acTKa CETH HCIOJIb3YIOT METOJI CPEIHHX
Harpy3o0K, OIpeessisi pacieTHOe 3HaUeHue noreps (Thic. KBT-1) mo dopmyie

2 2 2
aw, = Yo o) o (2.14)
U2T

METO/1 YMCJla 4acoB HanOoJIbIIUX NOTeps (ThiCc. KBT-4) mo popmyiie
AW, =312 R 1%, (2.15)
rae W, u Wqo - aktuBHas, Thic. KBT-4, U peakTHBHAas, ThIC. KBAap-4, SHEPIus,

MPOIYyIIEHHAs Yepe3 rOJIOBHOM y4acTOK ceTH 3a Bpems 7
U,« - 9KBUBaJICHTHOE HANpsLKEHHE VISl pacueTa Harpy304HbIX MOTeph, KB;



lyaxe - MAKCHMaJIbHASI HAarpy3Ka rOJ0OBHOTO y4acTKa, KA

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

DKBHUBAJICHTHOE HAIPSHKEHHUE ONPESTSIOT 1o hopmyJie

U, =KUZ+@1-K)UZ, (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 - HanpsokeHUs Ha MIMHAX IEHTpa MuTaHus JUHUU 6-20 kB B pexumMax
MaKCHUMAaJIbHbIX U MUHUMAaJIbHBIX Harpy30K COOTBETCTBEHHO;

DKBHUBAJICHTHOE COMPOTURIICHUE JIMHUU PACCUUTHIBAIOT MO (popMyie

R, = > IR, /2, (2.17)
i=1

rne hi m hy - BenmuuwHB, NpoONMOPIMOHANBEHEIC ((AaKTUYECKH WIA TIO0
NPE/IOI0KEHUIO) HArPYy3Ke I-TO JIeMEHTa CETH COMPOTHBIECHHEM R ¥ TOJIOBHOTO
y4acTKa COOTBETCTBEHHO. B KadyecTBe 3THX BEIMYHUH MOTYT HCIOJIb30BATHCS TOKU
YYaCTKOB, YCTAHOBJIEHHBIE MOIIHOCTH TPaHC(HOPMATOPOB, MOTYYAIOMIUX MUTAHUE
1o I-My y4actky u T.1. [Ipu 3TOM cymMma hj 17151 Harpy304HBIX Y3JI0B JIOJDKHA OBITH
paBHa h.

[lpu orcyrcTBUM naHHBIX 0 Kod(hdumuenre ¢opmbl rpaduka Bmecto (2.14)
UCIIOJIB3YIOT (OPMYITY

2 2
AW, gt o p (2.8)

2 9K
9K

IIPU OTCYTCTBUU JAAHHBIX O MPOITYCKE PEAKTUBHOM 3HEPTUH - POopMyITy

2 2

w
AW, =1,25—2 ;K‘*’ R, (2.19)
IIPY OTCYTCTBUH JaHHBIX 0 Ky 11 0 W - popmyiy
W2
AW, =1,63—"—R,,.. (2.20)

2K

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

AW, =0,7K,, AU, ——, (2.21)

Makc




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

Hep

g larlsrle {1+1,5%]—1,5&, (2.22)

(|A+|B+|c)2 ) Rp

rae la, Iz, lc - ©3BMepeHHbIe TOKOBBIE HArpPYy3KH (a3,

Ru/R¢ - OTHOIIIEHUE COMPOTUBIICHUI HYJIEBOTO M (Da3HOTO MPOBOJIOB [6].

[Ipu OTCYTCTBUU JAHHBIX O TOKOBBIX Harpy3Kax ciieyeT IPUHUMATh: JJISI JIMHUMI
¢ Ru/Ry = 1 Kyep = 1,13, mst ;uamii ¢ Ry/Ry = 2 Kiyep = 1,2.

OtHomeHue T/ Ty MPUHAMAIOT B COOTBETCTBUH CO CIICAYIOIINMU JaHHBIMHU:

Tvaxe, g 2000 3000 4000 5000 6000

T Tyiaxe 0,46 0,52 0,6 0,72 0,77

OTtHocuTeNbHbIE TOTEPH deKTpo3Heprun, % B K nunusx 0,38 kB onpenensitor
o ¢hopmyiie

k .
Y AWyl

AWy =il (2.23)

I7Ie AW,, - OTHOCHUTEJIbHBIC TIOTEPH JICKTPOIHEPTHH B I-il IMHUU, ONIPEICICHHBIC
o ¢opmye (2.21);
li - MakcuMaibHast Harpy3Ka roJIOBHOTO yJ4acTKa i-il TUHHH.

Bonpocwt ona cobecedosanun:

1. Kakum oOpa3oMm cBsi3aHbl pacueTHbIC aKTHUBHAs M pPEaKTHUBHAas
MOIITHOCTH?
2. B kakom ciyyae HEOOXOIMMO MPOBECTH KOPPEKTUPOBKY pacueTHOM

aKTUBHOW MOIIHOCTH?

IIpakTnueckas padora No2

MGTOI[ IMO3JICMCHTHBIX PaCdCTOB.



Hean padorsl: M3yunTh METO TOAIEMEHTHBIX PACUETOB.

AKmyanvHocmy memoi:

3akiaroyaeTcsi B HEOOXOJMMOCTH TPUOOPETEHHS HABBIKOB IO pacyeTy
METOJOM PAacUeTOB

MeTton NO3JIEMEHTHBIX PacyeTOB PEKOMEHAYETCS KaK MPEANOYTUTEIbHBINA IS
OTJICJBHBIX JTUHUN U TpaHC(HOPMATOPOB, IOTEPU B KOTOPBIX CYIIECTBEHHO 3aBHUCST
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 KakK MNPEANOYTUTENbHBIA IS
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 IpPEANOYTUTEIbHbBIN IS
pa3oMKHYTBIX cereil 6-150 kB npu Hanuuum AaHHBIX 00 3JIEKTPOIHEPrHH,
IPOIYLICHHOW IO TOJIOBHOMY YYacTKy CETH 3a pacCMaTpUBAacMbIi IEPHOI.
JlomyckaeTcss NpPHUMEHEHME METOJa YHCIAa YacOB MAaKCUMAJIbHBIX IIOTEPb.
CratucTryeckue METOAbl PEKOMEHIYIOTCS KAk IPEANOYTUTENbHBIC IS
onpeaeneHuss norepsb B ceTsax 0,38 kB u BhIsABICHUA 3aBUCUMOCTEN MOTEPH OT
OCHOBHBIX BJIMSIOIIUX (PAKTOPOB B CETAX BCEX HANPSHKEHUIA.

Jns pacdyera M aHanM3a MOTEPh B PAa3OMKHYTHIX ceTsax 6-20 kB momyckaercs
IIPUMEHEHUE  CTATUCTUYECKUX  METOAOB  ONPEACIECHUS  JKBHUBAJEHTHBIX
COMPOTHUBJICHUH JIMHUNA OT 000OUIEHHBIX TAPAMETPOB CXEMbI (CyMMapHOM JJIUHBI 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 mpou3BOAMTHCS BpY4uHYIO. B 3aBUCHMMOCTH OT BHAA UMEIOLIEHCSA
uHpOpMallMU O Harpy3ke roJIOBHOTO y4aCTKa CETH HCIOJIb3YIOT METOJI CPEIHHUX
HaArpy30K, ONpeeNisisa pacueTHOE 3HaUYeHre OoTeph (Thic. KBT-4) mo hopmyrne

2 2 2
aw, = Yo o) o (2.14)
UZT

METO/1 YMCJla 4acoB HauOoJIbIIUX NOTepsh (ThiCc. KBT-4) mo popmyiie
AW, =312 R 1%, (2.15)
rne W, u Wqo - akTuBHas, ThiC. KBT-4, U peakTHBHas, ThIC. KBap-4, SHEPIus,
IIPOITYLIIEHHAs Yyepe3 IOJI0BHOM y4acTOK CETH 3a BpeMs 1,

U, - SKBUBAJICHTHOE HAMNPSHKEHUE ISl pacueTa Harpy304YHbIX MOTEPh, KB;
lyaxe - MAKCHMaJIbHAsI Harpy3Ka rOJIOBHOTO y4acTKa, KA;



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

OKBHUBAJICHTHOE HAIIPSLDKEHUE ONPEAEIISIOT IO popmyIie

U, =KUZ+@1-K)UZ, (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, - HanpsikeHUs Ha IIMHAX LEHTpa MUTaHus JuHUU 6-20 kB B pexxnmax
MaKCHMAJIbHBIX 1 MUHMMAaJIbHBIX HATPY30K COOTBETCTBEHHO;

DKBHUBAJICHTHOE COTPOTUBIICHUE JTMHUU PACCUUTHIBAIOT 1O (hopMyJie

R, = 3 h2R /I, (2.17)
i=1

rie hi u h, - BelWuwHB, npPONOPIHOHANBHBIE ((PAKTHYCCKH WM IO
NPEIOI0KEHUIO) HArPY3Ke I-TO JIeMEHTa CETH CONPOTHBICHHEM R ¥ TOJIOBHOTO
y4acTKa COOTBETCTBEHHO. B kadyecTBe 3THX BEIMYHUH MOTYT HCIIOJIb30BATHCS TOKU
YYaCTKOB, YCTAHOBJIEHHBIE MOIIIHOCTH TPaHC(HOPMATOPOB, MOJYUYAIOIIUX MUTAHUE
1o I-My y4actky u T.1. [Ipu 3ToM cymMma hj 17151 Harpy304HBIX Y3JI0B JIOJDKHA OBITH
paBHa h.

[lpu orcyrcTBUM naHHBIX 0 Kod(hduimente ¢opmer rpaduka Bmecto (2.14)
UCIIOJIB3YIOT opMyITy

w2 +w2
AW, =1,3———2
9K

Roc

Bonpocwt ona cobecedosanusn:

1. Kakum oO0Opa3oM cBsi3aHbl pacueTHbIC aAKTHUBHAs M pPEaKTHUBHAs
MOITHOCTH?
2. B kakom ciydae HEOOXOIMMO MPOBECTH KOPPEKTUPOBKY pacueTHOM

AKTUBHOW MOIIHOCTH?

IIpakTuuyeckas padora Ne3

[Torepu x010CcTOTO X0/1a B TpaHcopmarope

Hen» padorbi: HayunTbes pacu€Ty MOTEPh XOJOCTOTO X042 B
TpaHchopmartope.
AxmyanvHocms 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/+/3-1=10-8-6/+/3-600 = 0,462 Om.

ConpoTuBieHUE CUCTEMBI JI0 BEIBOJIOB 6,6 KB muTatorero tpancdopmaropa:

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

Tox K3 3a nTMHEHHBIM peaKTOpOM:
119 = 6600//3 (0,238 + 0,462) = 5450 A.
2. ConpOoTHUBJIECHUE OJTHON BETBU CBOCHHOTO pPEeaKTOpa:
Xp =10-12-6/2000 = 0,36 Om.
Tok K3 3a peaktopom:

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

HeoG6xomumo o0patuTh BHUMaHHE Ha TO, YTO XOTS PEAKTOPHl HMEIOT
HOMHHaJIbHOE HarnpspbkeHue 6,0 kB, BKIIOUEHbI OHM Ha BTOPUYHOE HAIPSHKEHUE
nuTaromero Tpancpopmatopa 6,6 kB u mpuBeneHus K OAHOMY pacyeTHOMY
HaIpPsDKEHUIO B 9TOM Cliydae He TpeOyeTcs.

3. Hanpspbxkenue Ha mmHax npu K3 3a nunenHbM peakropom U = J3- 13 Xp =

J3 -5450-0,442 = 4356 B, niu 4356/6600 = 0,66 HOMUHAJILHOTO.
Hampsixkenue Ha HEMOBPEKIECHHOM CEKITUU IIHMH 110 puc. 60 paBHO:

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

CnenyeT OTMETHTb, UYTO TaKOE€ HaIpsHDKEHHE He 00ecredrBaceT HaJe)KHOM
paboOThl MarHUTHBIX ITyCKaTellel: OOBIYHO MX HAMPSDKEHHUE OTIalaHus KojebieTcs
B nipegenax 0,65...0,75 HOMHHANBHOTO M B JIAHHOM CJIy4a€ MOTYT UMETh MECTO
HEIpaBUJIbHbIE OTKIIIOUEHHUS JIEKTPOIBUTATENEH.

Te ke HaNpsHKEHUs MOKHO ONPEENUTh U 10 BhIpakeHUs M (23) u (24):

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

Ha mopacranium BeiBeneH u3 padboTel Tpanchopmarop 2T u cekrms mmH [V
nuTaeTcs OT TpaHcopmaTtopa dyepe3 peaktop TpaHchopmaropa 2T. TpebOyercs
onpenenutb Tok K3 Ha cexiuu mmH [V,
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Cxema noJcTaHIiu

Pewienue
ConpoTuBiieHHE JIBYX MOCIEAOBATEIbHO BKIIOUEHHBIX BETBEW peakTopa 1o
BBIPAKEHHUIO (22) paBHO:

Xbc =2:0,36-(1 +0,5) = 1,08 Om (puc. 6),
Tok K3
1® = 6600//3-(1,08 + 0,238) = 2894,56 A,
1P = \/3:2894,56/2 = 25038 A;
HaHpH)KeHI/IC Ha CCKIUU IIINH I paBHOI
1,08-U/(1,08 + 0,238) = 0,819U.

Bonpocwt ona cobecedosanusn:

1. Kakum oOpa3oM cBsi3aHbl pacyeTHbIE AaKTHMBHAas W pEaKTUBHAs
MOIIIHOCTH ?
2. B kakoMm ciyyae HE0OXOIMMO TPOBECTH KOPPEKTUPOBKY PACUECTHOMN

aKTUBHOU MOIIIHOCTH?

IIpakTnyeckas padora Ne4

[ToTepu snexTposHeprun B 6atapesix KOHICHCATOPOB

Heas padorei: N3yunuTh NOoTEpU IEKTPOIHEPTUH B OaTapesix KOHIEHCATOPOB.
AKmyanvHocmy memoi:
3akiroyaeTcsi B HEOOX0IMMOCTH IPUOOPETEHHS] HABBIKOB IO pPacyeTy NoTepb
B KOHJIEHCATOpax

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

Pewenue



OmnpenenuM akTUBHOE COMPOTHUBIICHHE Kabens mpu Temmeparype 65 °C. [1o
[IpunoxeHuio 7 akTHBHOE CONPOTUBJIEHUE MEITHOTro Kabems 50 Mm? 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.
ComnpoTUBIICHUE CHCTEMBI XC = 6600/+/3-10000 = 0,3815 Om.
ConpoTuBiieHne kademns xk =0,083:5=0,415 Om.

Toxk Tpexdasznoro K3 B koHIIe kabessi B IEpBbId 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= (19/q)t=(1644,41/50)>1 = 1081,6 A% c/mm?,
a=(2,13/2,32)> = 0,884.
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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

Tpascdopmaropa 25 kB-A Z =/152,32 + (1,7-96)2 = 2232 Om Bmecto 180 Owm; s

Tpascdopmaropa 400 kKB A Z =+/10,71% + (1,7 -3,44)% = 12,2 Om Bmecto 11,25 Owm.

MaxkcumanbHoe ymenblieHne Toka K3 mpu Zc = 0 uepes 1,82 ¢ cocraBur
180/223,2=0,816 nans Ttpanchopmaropa 25 kB-A wu 11,25/122=093 mia
Tpancopmaropa 400 kB-A.

Bonpocwt 0na cobecedosanus:

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

AKTUBHOW MOIIIHOCTHU?

IIpakTuuyeckoe 3ansaTue NeS.

JlomycTuMble OTPEIIHOCTH yY€Ta AIEKTPOIHEPTUH 110 OOBEKTY.

Hean padorsi: M3yunTs 10MyCTUMBIE IOIPEITHOCTH yU€Ta 3JIEK-TPOIHEPTUU
10 OOBEKTY.

AxmyanvHocms memoi:

3axiouaeTcss B HEOOXOIUMOCTH NPUOOPETEHHs] HABBIKOB 110 pacyuery
IIOIPELIHOCTA U3MEPEHUN

[TapameTpbl SKBUBAJICHTHBIX CXEM 3aMEIICHUS MOTYT OBbITh ONPEEIICHBbI:

1. B *MEHOBaHHBIX U OTHOCUTEIBHBIX €AMHUIIAX TIPUBEACHUEM 3HAUCHH TTa-
paMeTpOB PaCYETHBIX CXEM K BBHIOpaHHOM OCHOBHOM (0a3MCHOM) CTYIIEHH HaIpsiKe-
HUS CETH C y4dyeToM (akTHUuecKuX KO3 UIMEHTOB TpaHC(hOpMAIMK CHIIOBBIX
TpaHChHOPMATOPOB B aBTOTPaHC(HOPMATOPOB.

2. B oTHOCUTENBHBIX 1 IMEHOBAHHBIX €IMHUIIAX 3HAYEHUI [TapaMeTpOB pac-
YETHBIX CXEM K BEIOpAaHHBIM OA3UCHBIM YCIOBUSM C YIETOM CPEIHHUX K0P PHIIeH-
TOB TpaHC(OpPMAIMH, PABHBIX OTHOIICHUIO CPEIHUX HOMHMHAIBHBIX HAMPSKEHHMA
CeTel COOTBETCTBYIOLIMX CTYIEHEM HAanpsDKEHUN. PeKOMEHIyeTcs MCIonab30BaTh



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.

ba3ucHBI TOK U CONPOTUBIIEHUE ONPEIEISIIOTCS 10 BBIPAKEHUSIM:

6=—r0—  Z6=— =0 (1)
J3-U6 J3-16 S6
Bonpocwt 0na cobecedoosanus:
1. Kakum oOpa3oM cCBs3aHBI pacyeTHBIC AaKTHBHAS M pPEaKTHBHAsS
MOIIIHOCTH?
2. B kakom ciyuae HEOOXOJMMO MPOBECTH KOPPEKTUPOBKY pacueTHOMU

aKTUBHOU MOIIIHOCTH?

[IpakTueckoe 3ansTue Ne6.

AHanu3 noTepb 3JIEKTPOIHEPTUU

Heab padorel: HayunThcs aHanm3upoBaTh NOTEPH DIEKTPOIHEPTUU.
Axmyanvhocmo memoi:
3axiouaeTcss B HEOOXOIUMOCTH NPUOOPETEHHs] HABBIKOB 110 pacyuery
OanaHca 3JeKTPUUECKOM SHEepTUn

CocraBneHue cxeMm 3aMelleHusl sl TOKOB NMpsSMON, oOpaTHOM M HyJEBOM
IIOCJIEA0BATEIbHOCTEN

Onpenenenne napaMeTpoB UX 3IEMEHTOB. (B nanpHelnemM NpuHATH LIMPOKO
pacnpocTpaHeHHbIe 0003HaYeHHsI MHIEKCOB /ISl TapaMeTpOB MPSIMOii, 0OpaTHON U
HYJIEBOU mocyenoBaTenbHocTel: 1, 2, 0).

1. Cxema 3amenieHusi ONpsMOW IOCIENOBATEIBHOCTH AHAJIOIMYHA CXEME,
KOTOpasi COCTaBJsIeTCsl g pacueToB cuMMmerpuyHoro K3. B 3aBucumoctu OT
MOMEHTa BPEMEHM U METO/a pacyeTa BCE BJIEMEHThI, B COCTaB KOTOPBIX BXOJST
BpallalolMe MalluHbl (T€HEPAaTOphl, HArpy3KH JBUTATENIH, CUCTEMBI U T.IL.),
BBOJSITCSA B CXEMY 3aMEILECHUS IIPSIMOM MOCIIEN0BATEIBHOCTH COOTBETCTBYIOIIUMU
peaktuBHbIMH DJIC. Bee ocTanbHbIe 2JIEMEHTBI BBOIATCS B CXEMY HEM3MEHHBIMU
COIPOTUBJICHUSIMHU.



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  oOpaTHOM  MOCHEeNOBATEIBbHOCTH 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.
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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 MPOTEKAET, HO Jajiee IMyTH JJI HEro 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
OMpENENICHUs]  PE3YJbTUPYIONIEH  BEJIMYMHBI  COMPOTUBICHHUS  HYJICBOU
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

AW,y = AW, (1+ Aj,
50

rne AW, - pacueTHOE 3HaUY€HHE NOTEPh, ONPEIAEIIEMOE B COOTBETCTBUU C pas3i. 2
Hactosen MHcTpykuuy;

A - cpeHeKBaApaTUYHOE 3HAYEHUE MTOTPEITHOCTU pacyeTa, %, OnpeaeasieMoe B
COOTBETCTBHUHM C U3JI0KEHHBIM HIDKE.

2. llorpemHOCTH  ONpEACIIEHHUS  NOTEPh  BJIEKTPOIHEPTUU  METOIOM
MO3JIEMEHTHBIX ~ PAacyeTOB OOYCIABIMBAIOTCS HM3MEHEHHEM  COMPOTUBIICHUS



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, OOYCIIOBICHHBIMH OTPAaHMYCHHBIM YHCJIOM  XapaKTEPHBIX
peXUMOB. B pacuerax HCHOJB3YIOT 3HAYCHUSI COMPOTUBIICHUH, MPUBEICHHBIE K
cpenHerogoBoi Temmeparype. CpenHeKkBaJpaTUUYHOE 3HAYEHUE IOrPEITHOCTH
onpenenstoT o dhopmyne, %

A J4n2 42000

. , (1.3)
rze N - YUCJIo PaCCUUTHIBAEMBIX PEKUMOB B TEUEHHUE TO/1A.

4. IlorpemrHocTy ONpeeieHns NOTEPb AIEKTPOIHEPTUN METOIOM XapaKTEPHBIX
CYTOK OOYCJIOBJIEHBI HETOYHOCTSIMU MHGOPMAIIMKM O Harpy3kax y3J0B, CIIOCOOOM
OTpENENeHUs] MPOJODKUTEILHOCTH XapaKTEPHBIX CYTOK, KOJMYECTBOM CYTOK,
NOTEPH 3a KOTOPbIE ONPEAEIAIOT Ha OCHOBAHUU pacdeTa peXHUMOB M KOJIMYECTBOM
PEXKHMMOB, PacCUMTBHIBAEMBIX 3a XapakTepHble CyTKH. M3BecTHble Monupukanuu
METO/Ia XapaKTEPHBIX CYTOK [cM. GopMmyiibl (2.4)-(2.6)] obecnieunBarOT MPUMEPHO
OJIMHAKOBYIO TOUYHOCTH pacueTta. CpeAHEKBAAPATUIHYIO TIOTPEITHOCTD OMPEACTSIOT
o ¢opmyie, %

2
A:‘/2npnc+1000 (1.4)

NpNe

rzie N, - KOJTMYECTBO PEKMUMOB, PACCUNTHIBAEMBIX JUIsI CYTOYHOTO Tpaduka;

N, - KOJIMYECTBO CYTOK, 32 KOTOPBIC PACCUUTHIBAIOT PEKUMBI (TOJIBKO 3UMHHE - N,
= 1; 3UMHHE | JICTHHE - N, = 2).

5. Ilpu onpenenenun moTeps deKTposHepruu no popmyne (2.11) B ciiyyae, eciu
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= A7+ A2, (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(UIypaluu U HapaMeTpoOB HKBUBAJICHTUPYEMOW CETH, a
TAK)KE€ CPEIHEKBAJAPATHUYHOM IOTPEUIHOCTH HArpy30K paclpenemTeabHbIX
TpanchopmatopoB An. Ilpu omnpeneneHnH pacyeTHBIX HHTEPBAIOB MOTEPh C
MOMOUIBIO PYYHOTO CU€Ta UCHOIB3YIOT PopMyJbl [S]:

oo (nM _1)(2nM _l) .
Ao = A“\/ (n, +1)(2n, +1)n,’ (1.6)
2
AT =1 5Ah— v —1 (1.7)

K 7 n, + (I’lT —1)Ah ,

rzae Ny ¥ Ny - YUCJIO0 yYaCTKOB MarucTpaiu U TpaHCHOPMATOPOB COOTBETCTBEHHO.
7.

Bonpocwt 0na cobecedosanus:

1. Kakum oOpa3oM cCBs3aHBI pacUeTHBIE AaKTHBHAs H pPEaKTUBHAS
MOIIIHOCTH?
2. B kakom ciyyae HEOOXOJMMO IMPOBECTH KOPPEKTUPOBKY pacueTHOMU

aKTUBHOU MOIIIHOCTH?

IIpakTnuyeckoe 3ansaTue Ne§.

Hcnonb30BaHNE CTATUCTUUCCKUX MCTOAOB CPCAHCKBAAPATUYIHLIC ITIOI'PCIITHOCTH

Heab padorei: M3ydnTh UCIIOIB30BAaHUE CTATUCTUYECKUX METO/IOB
CPEAHEKBAAPATUYHBIE TTOTPEITHOCTH.

AKmyanvHocmy memoi:

3akiodaeTcsi B HEOOXOAUMOCTH MPUOOPETEHUSI HABBIKOB IO PacyueTy TOKa
KOPOTKOTO 3aMbIKaHHS MIPSAMOM MOCIEA0BATEILHOCTH

le/l HCIIOJb30BAHUN CTATHCTHYCCKHX METOA0B CPCAHCKBAAPATHYHLIC
IMOIrPEeIIHOCTH OIIpCACIIAIOTCA IIporpaMMHbBIM IIyTCM KakK OCTaTO4YHbIC
CPpCAHCKBAAPATUIHBIC OTKJIIOHCHHUA PCTPCCCUOHHBIX 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= /i_ilAsdf, (1.9)

rae Aj - MOTPEIIHOCTh pacdeTra MOoTeph B I-il JInHUH, TpuHUMaeMast paBHOH 10%
npu pacuete noreps 1o [7], 20% - npu pacuere noTeph MO JaHHBIM Taba. 0. 2.11 u
30% - mpu pacyere moTeps Mo JaHHBIM Ta0. 7.7 [8];

di - oI MOTEph HAa KOPOHY B I-i JINHUU B CYMMAapHBIX MOTEPSAX HA KOPOHY 10 K
JTUHHSIM.

10. CpenHekBagpaTHyHbIE NOTPEUIHOCTH B JPYIHMX COCTABILIFOLIUMX IOTEPh
IPUHUMAIOT paBHBIMHU, %0:

B CTaTMUYECKUX KOHJIEHCATOpax - 8;

B CHHXPOHHBIX KomnieHcaTopax - 10;

B IreHepaTopax, nepesesieHHbIX B pexuM CK, npu ncnosnb3oBanuu GopMyi:

(2.29) - 5;

(2.30) - 10.

11. CpenHekBaapaTHYHbIE TMOIPEIIHOCTH TOTEPh B U3MEPUTENIBHBIX
TpaHchopMaTopax U AMEKTPOCUETUHKAX OMPEACIIIOT Mo (hopmyJie

A=20/JK , (1.10)

rae K - 4ucio 3JIeMEeHTOB KaXK/10To TUIIA.
12. CpenHekBapaTUYHYIO  MOTPEIIHOCTh B CYMMapHBIX  IOTEpSX
anektposnepruu B K muansix 0,38 kB onpexnensroT mo popmyne

A=A, VK, (1.11)

rae A, = 25 npu onpeneneHuu Kiep 110 (2.22) u A, = 30 npu onpeneneHun Kyep 1O
JTAaHHBIM, TIPUBEACHHBIM B I1. 2.9.

13. PacueTHblii UHTEpBaJl CyMMAapHBIX MOTEPh MO MU3BECTHBIM MHTEpPBAJIaM HX
COCTABJISIFOIINX OMPEAEIISIOT 1Mo (hopMyam:

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

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

AW,

MakcX



rae AWz - cymma pacueTHbIX 3HAaU€HHI COCTABISIOIINX OTEPH;
As - CpeaHEKBaIpaTUYHOE OTKJIOHEHHE CYMMAapHBIX IOTEPh, ONPEAEIAEMOE 110

dbopmyie

2
Makci MHH )

=
Ag = T , (1.13)

i (AW, AW,

rae K - 4uciao cyMMUpPYEMbIX COCTaBIISABILINUX OTEPb.

®opmyast (I11.12) u (IT11.13) ucnons3yroTcs npu JT1000M CyMMHPOBAHUH TIOTEPD,
KaK [0 COCTaB/SIIOIIMM, TaK M 1O NOJAPA3IEICHUSAM M CETAM PpPa3InYHOTO
Ha3HAYEHHUS.

14. [Ipn BBIIIOJIHCHU U IIEPCIIEKTUBHBIX pacueToB 3HAYCHUE
CPEIHEKBAPATUYHOTO OTKJIIOHEHUS TOTEPD ANEKTPOIHEPTHH CIAEAYET YBEIUUNBATh
B J[Ba pa3a 10 CPAaBHEHUIO CO 3HAYEHUSMU, IPUBEACHHBIMH B TAHHOM ITPUIIOKEHUU
JUISl PETPOCIIEKTUBHBIX PACYETOB.

Bonpocwt ona cobecedosanus:

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

AKTUBHOU MOIIIHOCTHU?

IIpakTnuyeckoe 3ansaTue Ne9.
PekomeHnnyeMble MporpaMMbl pacueTa U aHalIu3a MOTepPhb AIEKTPOIHEPTUU

Heab padorel: 3yunTh peKOMEHyeMbIE IPOTPaMMBI pacyeTa U aHajau3a MoTepb
AIEKTPOIHEPTUH.

AKmyanvHoCImb membl:

3akro4yaeTcsi B HeOOXO0AMMOCTH MPUOOPETEHUSI HABBIKOB 110 MTPOTPAMMHOMY
pacuetry

C nomomumpl0 OporpaMMbl  OCYIIECTBISIIOTCS ONEPATUBHBIE €XKEYACHBIE
pacyeTsl NOTEPh MOILIHOCTU B CETU MO JAHHBIM O HAarpy3Kax y3J0B, ITOJIy4aeMbIM C
MIOMOIIBIO TENEU3MEpeHui. JlaHHble O Harpy3kax y3JI0B, HE OCHAIEHHBIX
anmapatypo TeJleu3MepeHus, mporpamma (OpMHPYET camMa Ha OCHOBAHHH
MPEABAPUTEIIBHO OIPEAECIEHHON PETPECCUOHHON 3aBUCUMOCTH MEXIY CYMMAapHON
Harpy3KoHu paiOHa U Harpy3KaMu OTJIEJIbHBIX Y3JIOB.

CxeMa ceTH ISl K&KIOTO pacyeTa (GopMupyeTcs Mo JaHHBIM anmnaparypbl

Tejnecuruanu3anuu. Kaxxaplii pacyer npou3BOANUTCS MO IOJHOM 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, OCHAIICHHBIX alapaTypoi TeIeu3MepEeHUs 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.
[TponomxuTensHOCTh pacyeTa B-koadgdunmrento Ha EC-1022 no npeaaputenbHO

pacCUMTaHHOU Ceprr paboUnX PEKUMOB - 0K0JI0 15 MuH. Pacdet moteps 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 porpaMm JIaTBriiaBaHepro 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 H3MEPEHUNW U TMPUBEAECHHBIM K CpPEIHEMECAYHBIM CYTOUYHBIM

rpadukamM no U3BECTHOMY MOTPEOIEHUIO IIEKTPOIHEPTUH 32 MECSI] B KAXKIOM Y3JIE.



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 4YacThlO MPOTPaMMbl  COTVIACOBAHHOTO
BbIOOpPAa KOMIEHCHPYIOIIMX YCTPOMCTB B CETSAX SHEPrOCHCTEM M MOTpeOuTeneit
(tunma KPM). PacyeTsl pabouux pe:xuMOB MPOU3BOIATCS C MOMOIIbIO TporpamMm b-
6, b-2 paspabotku BL] ['maBrexymnpaBieHus, KOTOPbIE UCIIONB3YIOTCS B KaUeCTBE
BHYTpeHHUX 0;10k0B nporpamMmmbl PAIT-OC.

MakcuMalibHbIi 00BeM HcxoAHOM cxembl ceTu: 600 y3moB, 900 BeTBei.
[IpoIOIKATENBHOCTh pacyeTa TOJOBBIX NOTEPb AJIEKTPOIHEPTUU I  CETH
npeaenbHoro oobema Ha EC-1033 ne 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 0osee 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 9HCPIUK B KaXX/IOM M3 Yy3JIOB, IIPY MAKCUMAJIbHBIX 1 MUHUMAJIbHBIX

Harpy3kax. B pesynbrare pacdeTroB ISl KaKJI0OH BETBU CETH ONPENEISIOTCS 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

AJTOpPUTM pacuera MoTeph JIEKTPOIHEPTUU OJIM30K K MCIOJIB30BAHHOMY B
nporpamme PITOT-IIC. B nporpammMe ucnoiab30BaH METOM pacyeTa, 001aaaroiui
MOBBIIIIEHHONM  HAJIEKHOCTBIO  TMOJYyYEeHUs  pe3yabTaroB. lIpegycmorpeHo
aBTomMaTudyeckoe  QopmupoBaHue  TpaUKOB  HArpy3kh  Ha  OCHOBE
cOQJIaHCUPOBAHHBIX PEXKUMOB, OOBEIMHEHUE DJIEMEHTOB CETH B TPYIIbI IS
KOPPEKTUPOBKH TPa(UKOB, CTPYKTYPHOT'O aHATIN3a MOTEPH U T.II.

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

3. PASOMKHYTBIE 2JIEKTPUYECKUE CETU HAIIPAXKEHWEM 6-150
kB

3.1. [Iporpamma PITOT-PC, pazpabotuuk - 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

ONTUMHU3UPYCEMBIX TOUCK pa3sMbIKaHN.

3.2. Ilporpamma PAH 35-150, pa3padotunk - BHUND

Jlst pacdera moteps snekTpodHepruu B juHUM 35-150 kB B mporpamme
UCIIOJIB3YIOTCS IAaHHBIE O CXEME CETU U €€ MapaMeTpax U O Harpy3Kax CETH B BUJE
TOKOBBIX Harpy3ok nojctranuuii 35-150 kB, 6-20 kB B MakcuMaibHOM pexUME,
3HAQUEHHS]  JBJIEKTPOIHEPTMM, IMEPENAHHOM 4Yepe3  KaXAyl0  MOACTaHIMIO,

MaKCHUMAaJIbHOI'O TOKa I'OJIOBHOT'O y4daCTKa, 3JICKTPOSHCPIuu, nepez:aHHOﬁ B CE€Th 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; CEYeHHE 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

IIporpamMma mo3BOJISIET MPOU3BOANUTH PACUET MOTEPH AINEKTPOIHEPTUM U HUX

COCTAaBIAAIOIIMX B  PAa30OMKHYTBIX CC€TIAX Ha OCHOBAHHMHU  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 MOTEPSX 32 KaXKIbId KBAPTAJ 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
MPOU3BOJIUTCS HA 0a3e CTATUCTUYECKUX 3aBHCUMOCTEH, MOJTYYEHHBIX HA OCHOBE

aHanu3a cxeMm BbIOOpKU JuHUKN (20-30% oOmiero konuyectBa). 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
OTJIEJIbHOM JIMHUM, TaK U B HUX COBOKYMHOCTU (II0 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-MeTOoAMUYeCcKOEe M HHPOPMALMOHHOE 0O0eceYeHUe TUCIHILIMHBI



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. IlepeueHb y4eOHO-METOAMYECKOT0 00ecIeYeHNsI CAMOCTOATEIbHOI 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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Conepxanue

Beenenue

Llenp u 3a7a4l U3y4EHHUS! TUCLUILIAHBI

O6opynoBaHue U MaTepuabl

HanMenoBaHMe KOHTPOJIBHBIX padoT

CnHcoK KOHTPOJIbHBIX paboT

[lepeyeHhr OCHOBHOW W JIOTIOJIHUTEIIBHOW JIUTEpPATyphbl, HEOOXOAUMOW IS

OCBOCHUHA AUCLHHIIIINHBI



Bsenenue

KonrponsHast paGora co31aéT  ONTUMalbHblE JUAAKTUYECKHE  YCIOBUSA  JAJIS
ACATCIIBHOCTHOI'O OCBOCHUSA CTyACHTAMU COACPIKAHUA U MCTOJ0JIOTHU I/I3yT-IaeMOI>'I JUCITUITIINHBI
«HopMupoBaHue M CHIKEHHE MOTEPh HJIEKTPOIHEPTUH B JIEKTPOIHEPTETHUECKUX CHCTEMAX).
KoHTposbHbIe paboThI TPOBOAATCS € LEIIBIO BBIPAOOTKH MIPAKTUYECKUX YMEHUH U TPUOOpETEeHUs
HaBBIKOB B PEIICHUU 3a/1a4, OTPaOOTKM YNPaKHEHUH, BBINOJIHEHUN 4YepTeXel, IMPOU3BOJICTBE
pPacy€ToB U T.II.

Llenpt0o KOHTPONBHBIX paboT sABIsieTcs (HOPMUPOBAHHE MPAKTHYECKHMX YMEHUH —
npoeCcCHOHATBHBIX (BBIIOJHATH OIpEAeIEHHbIE JeHCTBUSA, oOmepanuy, HeoOXOAUMbIE B
HOCHEayIOWEeM B MpO(ecCHOHAIBHOW JEATeNbHOCTH) WM y4eOHBIX, HEOOXOIUMBIX B
HoCJenyome yd4eOHOW MesITeTbHOCTH 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 OTHCJIbHBIX BOIIPOCOB.



1. I]endb u 3a0auu uzyuenus OUCYUNIUHbL

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

- OIIPEAECIIATh BEJIMUMHBI PACYETHBIX 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 IJIEKTPOOHEPI'NN B
IJIEKTPUYECKUX CETAX"

3AJAYA Ne 1

3ajaH BapHaHT JUHUM dJeKkTporepenauun (Tabna. 1) u romoBble rpa@uKkd aKTUBHON U
MOJIHOW HArpy3Kd MO MPOAOKUATENBHOCTH (Tabi. 2). [TocTpouTh rooBoii rpaduk HATPy3KH 1O
MPOJOHKUTEILHOCTH M OMPENIEIUTh BEUYMHY HArpy304HBIX MOTEPb AJNEKTPUUYECKOW ISHEPTUU
CIIETYIOIIUMU METOIaMU:

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

2) METOJIOM CPEIHEKBAAPATUUHON MOIIIHOCTH (TOKA);

3) MeToI0M BpeMeHU HauOOJIbIIUX MTOTEPH;

CpeTHeKBaIPAaTUYHYI0 MOITHOCTh W BpEeMs HAWUOOJBIINX IOTEPh BBIYUCIUTH JBYMS
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 ) 110 Pa3IMYHBIM METOAAM, IPUHSB
32 ATAJIOHHBIA METO]T TPadUICCKOT0 HHTETPUPOBAHUSI.

Pe3ynbTathl pacyeToB CBECTH B TaOIHILY 3.

Tabnuya 1
IlapaMeTpbl JMHUI dJIEKTPONIEPeaaAYHN
HomunajabHoe Jlnuna Haub6oabimast
Homep Mapka
HanpsiKeHne, JIMHUH, nepeaaBaeMast
BapHaHTAa <B nposoaa AC M MommocTh, 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 ro10BOro rpapuka Harpy3Ku mno
NPOAOKHTEJIBbHOCTH



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

Koy dunnent 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. JIns 3amanHOro BapuanTa TpaHchopmatopa (TpaHchopmaTtopoB) (Tabi. 4) U TOI0BOTO
rpadpuka Harpy3kd IO TPOJOJDKUTENBHOCTH (Taln. 2) ONpeAenuTbh TOAOBbIE IOTEPH
AIIEKTPOPHEPTUH XOJIOCTOTO XOJa M Harpy3ouHble NOTepH. PacueTsl Harpy3ouHbIX MOTEPh
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 MOTEPH HSHEPrMHU XOJIOCTOrO 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.

Tabnuya 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 MOJICTAHITUM MOKHO TIPUHATH PaBHBIM 1, 2.
Tabmuua 5

Pe3ynbTaThl pacyeToB NOTEPh 3JIEKTPOIHEPTUU B TpaHC(HOpMATOPAx

IHorepu
3JIEKTPO3HEPIruu B
ITorepu 31ekTpo3nepruun, MBT-4 P P
MPOLEHTAX OT
Meton CYMMAPHBIX IOTEPb
Xou
XoJ10€cTO Harp Cym Harpy3so
0CTOro
ro xoaa yY304HbIe MapHbIe YHbIE
X012
I'paduuec
KOro
MHTErPUPOBAH
us
Bpemenu
HanOOJIBIINX
I0TEPh

KoHnTpoJsbHBIE BONIPOCHI:

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

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

3. Kak onpenenuts CpeIHEKBAAPATUYHBIE TOK U MOITHOCTh?

4. KakoBa ¢u3ndeckas Npupoja noTepb akTUBHOW M PEaKTUBHOM MOIIHOCTH B JIMHHUSX 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 MOTEPH AKTHUBHOM MOIIHOCTH MPH Iepenade Mo HEH TOJBbKO
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 MmokeT ObITh HauOoJblliee 3HAYEHHE BPEMEHU HCIOIb30BAaHUS HauOOJbIIEH
Harpy3kd U HauOoJbllee 3HaYCHHE BPEMEHH MOTeph?

10. OT dYero 3aBHCUT COOTHOIICHUE HArpy304YHBIX MOTEPh AKTUBHOW M PEAKTUBHOMN
MOIIIHOCTEN B JIMHMSX DJIEKTpOIIepeaaun?



11. Kak u3aMeHsTCS MOTepy aKTUBHOW MOIIHOCTU NMPU HEU3MEHHON Harpyske rnorpeouTerns,

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

. [lepeyeHb 10MOJTHUTEIBLHOM JTUTEPATYPHI:

1. Pexyc I'.I". DnexkrpoobopynoBanue npou3BoacTB. CripaBouHoe rmocodue. — 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 JMCHUIINHE

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 THCHHILIHHBI

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 xapakTepUCTHKA CaMOCTOSTEIBHOH paboThl 00yYaromerocs Impu
m3ydenun aucuummmasl «HOPMUPOBAHUE W CHWXEHUWE IIOTEPH
OJIEKTPOSHEPTYU B CUCTEMAX DJIEKTPOCHABXEHUM A »
[Tnan-rpaduk BBIMOJIHEHUS CAMOCTOSTENIHOM paboThI

KoHTpoJibHBIE TOUKH U BUABI OTYETHOCTU IO HUM

Mertoanueckue peKOMEHIAIUHU 110 U3YUYEHUIO TEOPETHIECKOTO

MaTepuaia

Cnucok peKOMEHTyeMOil JINTepaTypshl.



BBenenne

CaMocrosiTenbHas padoTa — riaHupyemas yueOHas, yae0HO-HCCIIeI0BaTEeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHINOIHIEMAas BO BHEAYTUTOPHOE (ayAUTOPHOE) BPEMSI IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOro
y4dacTus (IpU YaCTUYHOM HETIOCPEICTBEHHOM yYaCTHH IIPENOJABATENsl, OCTABISIOLIEM BEIYILYIO
pOJIb 32 pabOTOMN CTY/IEHTOB).

CamocrosiTenpbHass pabdora cTyneHTOB B BY3e sBiseTcs BaKHBIM BHJAOM YYEOHOW M
HAyYHOU JeSATeIbHOCTH CTYICHTA.

Benymas nenp opranuzanuu u ocyuiectBieHuss CPC pomkHa coBmajgaTh C LIETBIO
00y4YeHHs CTy/IeHTa — MOATOTOBKOM OakaaBpa ¢ BeiciinM oOpa3oBanuem. [Ipu opranuszammm CPC
BaXHBIM U HEOOXOIUMBIM YCIOBUEM CTAHOBSTCS (OPMUPOBAHHWE YMEHHSI CAMOCTOATEIHHOU
paboThl 11 IPHUOOPETEHNsI 3HAHNN, HABBIKOB K BO3MO>KHOCTH OpPraHu3allii y4eOHON U HAy4HOH
JESITEIIbHOCTH.

Lenbto caMOCTOSATENFHOM PAOOTHI CTYACHTOB SBISIETCS OBIIAJCHUE (PYHIaMEHTAILHBIMU
3HAHUSAMHU, TPOPECCHOHATHHBIMU YMEHUSMHU U HABBIKAMU JIEATEIHHOCTHU 10 MPOQHIIIO, ONBITOM
TBOPYECKOH, HCCIEI0BaTENbCKON JesaTenbHOCTH. CamocrosiTenbHas paboTa CTYACHTOB
CIOCOOCTBYET pa3BUTHIO CaMOCTOSATEIBHOCTH, OTBETCTBEHHOCTM M OpPraHM30BaHHOCTH,

TBOPYECKOTO MOIX0/1a K PEIIEHUI0 MPoOsieM y4eOHOT0 U MPOPECCHOHAIBHOTO YPOBHSI.



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

3JIEKTPOCHAOKEH U

CamocrosiTenbHas paboTa - IulaHupyeMasi yueOHasi, yueOHO-UCCIIeJOBaTeNbCKasl, HAayYHO-
UCCIIeIoBaTeIbCKas padoTa CTYACHTOB, BHIIOJIHIEMasi BO BHEAYAUTOPHOE (ayJUTOPHOE) BPEMsI IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
yuyacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOoJaBaTelis, OCTABISIOUIEM BEIYIYIO
POJIb 32 pabOTOM CTYICHTOB).

CamocrositenbHasi padora cryaeHToB B BY3e sBisieTcs BaXHBIM BHJIOM Y4YeOHOU U
HAYYHOH NIesSsTeNnbHOCTH cTyneHTa. CaMocToATenbHas padoTa CTYICHTOB UTPACT 3HAYUTEIHHYIO
pOJIb B peHTHHIOBOM TeXHOJOrMKM 00y4yeHus. B cBs3u ¢ atum, o6ydyenue B BY3e BkitouaeT B ceds
JIBE, IPAKTUYECKH OJUHAKOBBIC 1O 00BEMY M B3aMMOBIUSHUIO YaCTH — Ipolecca o0ydeHus u
nporecca camooOyuenus. [loaromy CPC nmomxna crath 3QQeKTHBHON U IIeTIeHANpaBIeHHON
paboToii cTyeHTa.

K coBpemeHHOMY crienanucTy 00IIeCcTBO NPEIBIBISET JOCTATOYHO IIUPOKUIA TepEUYCHb
TpeOOBaHUI, cpeAr KOTOPHIX HEMAJIOBAXXHOE 3HAUEHUE HMMEET HaJIUuue Yy BBITYCKHUKOB
OTIPENIeICHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSITENIbHO NOOBIBaTh 3HAHUS W3 Pa3ITHYHBIX
UCTOYHUKOB, CHCTEMAaTH3UPOBATh TOJIYYCHHYIO WH(GOpPMAIHIO, JaBaTh OIEHKY KOHKPETHOMN
¢unaHcoBol cutyaruu. @opMupoBaHHE TAKOTO YMEHHS MPOUCXOJUT B TEUEHHE BCEro mepuojia
o0y4yeHMsI 4epe3 ydyacTHe CTYJIEHTOB B IMPAKTMUYECKHX 3aHSTUSAX, BBIOJHEHHE KOHTPOJIBHBIX
3aJJaHWi U TECTOB, HAIMMCAHNE KYPCOBBIX W BBITYCKHBIX KBAJTHU(PHUKAIIMOHHBIX padoT. [Ipu sToM
caMocCTosITeNIbHas paboTa CTYIEHTOB UIPAET PEUIAIOIIYIO POJIb B X0JI€ BCET0 Y4eOHOTO0 Mmpoliecca.

Benymas nens opranuzanuu u ocymectBieHus CPC nomkHa coBmajgaTh € ILEIbIO
o0y4yeHMsl CTYJeHTa — MOJATrOTOBKOH crieruanicTa u 0akajaBpa ¢ BhICIIUM oOpa3oBaHueM. [lpu
opranuzaiun CPC BaXHBIM M HEOOXOAWMBIM YCIIOBHEM CTaHOBATCS (DOPMUPOBAHHE YMEHUS
CaMOCTOSITENTbHOW PabOTHI ISl IPHOOPETCHUST 3HAHUH, HABBIKOB W BO3MOXXHOCTH OpTaHHM3aIuU
y4eOHOI U HAyYHOH e TeTbHOCTH.

@DopMBI CaMOCTOATENBHOM paboThI CTYASHTOB pa3HooOpa3Hbl. B cooTBeTcTBHU € paboueit
POTPaAMMOM TUCIUILIMHBI TIPETYCMOTPEHBI CJEIYIONUE BHIBI CaMOCTOSITEIBHON padOTHI
CTY/CHTA!

- CAaMOCTOATENBHOE U3Y4YEHHUE JTUTEPaTyphl;

- 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
JOKYMEHTALUIO U CIEHUAIBHYIO JIUTEPATYPY;

° 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 UCCIIEIOBATEILCKIX YMEHUH.

Llenvio camocmoamenvHozo 6bINOIHEHUA KOHMPOALHOU padomsl 1O IUCLUIIIMHE
SABJISICTCA OBJIAaJACHUC q)YHHaMCHTaJH)HI)IMI/I 3HaHUAMHU, HpO(bCCCI/IOHaJ'H)HI)IMI/I YMCHUSIMU U
HaBBIKAMU JIESITEIBHOCTH 110 TPOUITIO, OIIBITOM TBOPUYECKOH, HCCIEI0BATEIbCKON IESTETbHOCTH.

3adauamu 1aHHOTO BUJA CAMOCTOSATENILHOW PabOThI CTYEHTA SIBISIOTCS:

o cucTeMaTH3alMs M 3aKpelyieHHe IMOJMYyYeHHBIX TEOPeTHUECKUX 3HaHUH U
NPAaKTUYECKUX YMEHHUH CTYAECHTOB;

. yri1yOJeHue U pacliupeHre TEOPEeTHUECKUX 3HAHUH;

o dopMHpoBaHHE YMEHHI MCIIOJIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIUIO U CHIEIMATIbHYIO IUTEpaTypy;

o pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEH U AaKTUBHOCTHU CTYJEHTOB: TBOPUYECKON
MHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH;

o (opMHpOBaHHE CAMOCTOSTETLHOCTH MBIIUIEHHUS, CIOCOOHOCTEN K CAaMOPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3aINH;

o pa3BUTHE UCCIIEIOBATEIbCKIX YMEHHIA;

o UCMOJb30BAaHUE  MaTepuana, COOpaHHOTO M TOJYYEHHOro B XOje
CaMOCTOSITENIbHBIX 3aHATHM Ha CEeMUHapax, Ha MPAKTHMYECKUX U JAOOPAaTOPHBIX 3aHATHUAX, MPU

HaIMCaHUH KOHTPOJIBHON paboOTHI.



B pesynbrare

OCBOCHHUA

JUCHUIUINHEI

dhopmupyrOTCS

CIEAYIOIUA TEepeUYeHb

IJIAaHUPYEMBIX PC3YyJILTATOB OGy‘IeHI/ISI 110 AUCHUIIIIMHEC, COOTHECEHHBIX C IJIaHUPYCMbIMU

pe3yJbTaTaMH OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbI:

Kona, popmynupoBka
KOMIICTCHIIIH

Kopx, dopmymnupoBka
WHUKATOPa

[Inanupyemslie pe3ysbTaThl
00y4eHUS 10 JUCIUIIIHE
(Monyiio),
XapaKTEPU3YIOLIHNE 3TaITbI
dopmupoBanus
KOMITCTEHIINH, HHANKATOPOB

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
YCTaHOBUBILEMCS PEKUME
3IEKTPOCHAOKEHUS
YMmeeT onpenensTh yAeIbHbIe
MOKA3aTeIM HOPMUPOBAHHUS
SHEPromnoTpeOIeHHs
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o0cCIIeIOBaHMIA.




Ilnan-rpaguk BHINOJHEHUS CAMOCTOSATEILHOM padoThI

Konpr OObeM 4acoB, B TOM YHCIIC
pean3yeMbIxX CpencrBa u Konrakraas
KOMIIETEHIIHH, Bun nesrensnoctn TEXHOJIOTHH paboTa ¢

CTYACHTOB CPC Bcero
uHAKaTopa(o OIICHKU npernojaBaT
B) eJeM
7 cemectp OPO
CaMocCTOSTEIIBHOS
W3y4YEHUE JTUTEPATYPhI Co0OecenoBanue 43,11 4,79 479
o TemaMm Nel-9
TK-2 ITonroroska k nexiuam | CobecenoBanue 3,24 0,36 3,6
W12 IToaroroBka x
MPaKTHYECKUM Co0OecenoBanue 6,48 0,72 7,2
3aHATUIM
BHHOHHeHHE CobecenmoBanue 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 O3P0O
CaMOCTOSITENIbHOE
uszydenue ureparypsl | Cobecenoanme | 104,21 8,69 112,9
mo TemaM Nel-9
K-2 IToaroroska x nexkiusaMm | CobecenoBanue 0,54 0,06 0,6
V- L2 IToaroroBka k
MPaKTUYECKUM CobecenoBanue 1,08 0,12 1,2
3aHATHAM
BHHOHHGHH? CobOecenoBanue 11,97 1,33 13,3
KOHTPOJIBHON pabOThHI
Hroro 3a 7 cemectp: 117,8 10,2 128




KOHTpOJ’[LHbIe TOYKH U BUJABI OTYCTHOCTH 110 HUM

Ne /m Bun nesTensHOCTH CTYICHTOB Cpoku KomnuectBoba
BBIIIOJTHEHUS 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 yCTaHaBIMBAaeTcsi paBHbIM S55. Tekyiiee KOHTPOJIbHOE
MEPONPUITHE CUUTAETCS CIAHHBIM, €CJIM CTYAEHT MOoJyuumsa 3a Hero He MeHee 60% oT
YCTaHOBJEHHOTO JUIsl 9TOT0 KOHTPOJIA MakKcHUMalbHOro ©Oasmuta. PedTuHrosbrii  Oami,
BBICTABIIIEMbIIl CTYJEHTY 3a TEKyllee KOHTPOJBbHOE MEpPONpPHUITHE, CHAHHOE CTYACHTOM B

YCTAHOBJICHHBIE TPaUKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISIETCS CIEAYIOIINUM

o0OpazomM:
YpoBeHb BHITIOJIHEHHS] KOHTPOJIBHOTO PetitunroBeril 6amt (B % OT MaKCUMaIbHOTO
3aJaHHsI 0asuia 3a KOHTPOJIBHOE 33JJaHKE)
OTIHYHBIH 100
Xopomui 80
Y 10BIIETBOPUTETHHBIN 60
HeynoBneTBopuTenbHbIH 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 JOJKEH 3HATh 10 JAHHOU TEeME.
Bonpocs! TemMbl Kak ObI HAKJIQABIBAIOTCS HA COOTBETCTBYIOILYIO TTIaBy U30paHHOTO YUeOHHKA WK
yueOHoro nocobus. B utore 10MKHO OBITH SCHBIM, KaKHU€ BOIIPOCHI TEMbI Y4eOHOIO Kypca U ¢
Kakol I1yOMHOW PacKpbIThl B KOHKPETHOM Y4eOHOM Marepuaje, a Kakue BOOOIIE OIMYyILEHBI.
Tpebyercs TBOpUECKOE OTHOIICHUE M K CAMOMY COJIEPKAHUIO JUCIUTUIAHBL.

Bomnpocsl, cocraBnsionye ee coaepxkanue, 00J1a1aloT pa3HoOi CTeNneHblo BakHOCTH. EcTh
BOIPOCHI, BBIMOJHSIOMINE (YHKLUIO JIOTHYECKON CBSA3KM COJEp’KaHMsl TEeMbl U BCEro Kypca,
UMEIOTCS BOIPOCH! ONUCATEIBHOIO MM Pa3bsICHUTENBHOIO XapaKkTepa, a TaKXKe UCTOPUYECKOTrO
JKCKypca B 001acTh HM3y4yaeMOH IUCLMIUIMHBL Bce 3TM BOIPOCHl HE COCTaBISIOT CYTH
HOHHTI/IﬁHOFO, KOHLICHTYAJIbHOTO COACpKaHHUA TCMBbI, HO H€O6XOI[I/IMI)I JJIA LEJIOCTHOI'O
BOCIIPUSATHS U3y4aeMbIX IPOOIIEM.

W3yuaemasi TUCHMIIMHA UMEET CBOM KaTeropuajibHO-TOHATHHHBIA annapar. HayuHsle
MOHATUS — A3TO Ta 0a3a, HA KOTOPOM CTPOUTCS Kaxaas Hayka. [IoHATHS — y3JI0BbIE, ONIOPHBIC
IMYHKTBI KaK HAY4YHOI'O, TaK U yqe6H0ro MMO3HaHUsA, JIOTHYCCKHUE CTYIICHU JIBUKCHUA B yqe6e oT
IPOCTOTO K CJIOXKHOMY, OT SIBJIEHUS K CYIIHOCTHU. be3 sicHoro nonuMmanus noHATHH yyeOa KpaiiHe
3aTpyAHSETCS, a coiepKaHne MPUOOPETEHHBIX 3HAHUH CTAHOBUTCS TYCKJIBIM, PACIUIBIBUATHIM.

CTy,lIeHT JOJDKCH ITOHHMAaTb, 4YTO CaAMOCTOATCIIBHOC OBJIAJCHUC 3HAHUAMH SABJIISICTCA
[JIaBHBIM, OTIpeAEIAoNMM. Bhiciias 1mkoa co3naer it 3TOro Heo0X0AUMBbIE YCIOBHSI, TOMOTAET
Oyaymemy BBICOKOKBAIN(DUIIUPOBAHHOMY CHELUAIIUCTY OBJIAJIETh TEXHOJIOTHEN
CaMOCTOSITENIBHOTO IIPOU3BOACTBA 3HAHHUM.

B camocTosaTenbHON paboTe CTyIAEHTaM MPUXOJUTCS HCHOJIb30BaTh JIUTEPATYpPy
pa3IMyYHbIX BHUJOB: TEPBOMCTOYHHKH, MOHOTpauu, HaydHble COOPHUKH, XpECTOMATHH,
yuyeOHUKH, ydeOHbIe MOcoOus, XKypHaisl M Jp. M3ydeHue Kypca IpenrojiaraeT 3HaKOMCTBO
CTYACHTOB C OOJBIIMM OOBEMOM Hay4YHOH M yuyeOHOH JuTeparyphl, 4TO, B CBOIO O4Yepelb,
MMopoKaAaACT H€O6XOJII/IMOCTI) BI)Ipa6OTKI/I Y HHUX PpadduOHAJIBHO-KPUTHUYCCKOro IMmoaxoda K
HN3Yy4aCMbIM UCTOYHUKAaM.

UYroObl HE «YTOHYTb» B OIPOMHOM OOBEME PEKOMEHJIOBAHHBIX €MY ISl H3Y4EHUs
HCTOYHUKOB, CTYJEHT, MPEXAE BCETO, JOJDKEH HAyUYUThCS NMPaBUIBHO UX 4MUTaTh. [IpaBuibHOE
YTEHUE PEKOMEH0BAaHHBIX UICTOYHUKOB IPEIOJIAraeT CIeJOBAHNE HECKOJIBKUM HECIO0XKHBIM, HO

BE€CbMa IIOJIC3HBIM IIpaBUJIaM.



[IpenBapuTenbHbIil MPOCMOTP KHUTU BKJIIOYAE€T O3HAKOMIIEHHWE C TUTYJIBHBIM JIHCTOM
KHWUTM, aHHOTallMEH, IpEAUCIOBUEM, OIJaBleHHEM. lIpu O3HAKOMJIEHMM C OIJIaBJIEHUEM
HE00XO0IMMO BBIICIHUTD Pa3/ieibl, II1aBbl, maparpadsl, MpeIcTaBIsIoNINe i1 BaC HHTEpeC, Oerio
UX TPOCMOTPETb, HAWTH MecTa, OTHOCSIMecs K Teme (ab3albl, CTpaHUIbl, naparpadsl), U
MO3HAKOMUTHCS C HUMU B OOIIMX 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 aHHOTAMU — KPaTKOM
XapaKTEepUCTUKU KHUTH, PAaCKPBIBAIOIIEH €€ CoiepKaHKe, UIEHHYI0, TEMAaTHYECKYIO U )KaHPOBYIO
HAIpaBJIEHHOCTb, CBEAECHHUS OO0 aBTOpE, HA3HAYEHHE W JpYyrue OCOOEHHOCTHU. AHHOTALUSA
MIOMOTaeT COCTaBUTH MPEIBAPUTEIILHOE MHEHHUE O KHUTE.

I'my0xxe MOHATH coiep KaHNe KHUTH MO3BOJISIFOT BCTYNUTEIbHAS CTaThsl, B KOTOPOIi AaeTcs
OLIEHKA COZEp)KaHUsI KHHUTH, 3aTParuBacMoi B Hel MpOOIeMaTHKH, CONEPKHUTCI HHPOpMAIUsI O
KU3HEHHOM U TBOpuYecKoil Ouorpaduu aBTOpa, BHICKA3bIBAIOTCS IOJIEMMUYECKHUE 3aMEYaHUs,
Pa3bACHSIOTCA OTAETbHBbIC MOJIOKEHUS KHUTH, TAIOTCS KOMMEHTapuu U T.1. Bor mouemy
3HaKOMCTBO C BCTYMHUTEIBHOM CTaThell MPEACTaBISETCS OYEHb BAXKHBIM: OHO IIOMOTAET CTYACHTY
COPUEHTHPOBATHCS B TEKCTE€ pabOThI, OOpAaTUTh BHUMAHHUE HA €€ HauboJiee [EHHbIE U Ba)KHbIE
pa3aensl.

Toli ke 1enu conencTBYeT 3HAKOMCTBO C OIJIaBJICHHEM, IPEIUCIOBUEM, ITOCIECTIOBHEM.
Becbma 1oOJ€3HBIMM 3lIEMEHTaMH HAy4YHOI'O amnmapara sBJISIOTCS CHOCKHM, KOMMEHTapHH,
TabNInLbL, TpaduKU, CIUCKU JIUTEpaTypbl. OHU HE TOJIBKO WILTIOCTPUPYIOT OTAENIbHbIE OJI0KEHUS
KHUTH WK CTaThH, HO M CaMH MO ce0e SIBIIIOTCS JTOTIOHUTEIBHBIM HUCTOYHUKOM HH(OpMAaIiu
JUTSL YUTATEs.

Ecnu unraTens 3amHTepecoBajla Kakas-TO BbICKA3aHHAs aBTOPOM MBbICIb, HE Halle/Ias
NOJPOOHOTO OCBEILIEHUS B JTAHHOM HCTOYHHKE, OH MOXET OOpaTUThCA K TEKCTYy HCTOYHHKA,
YIIOMHUHAEMOT0 B CHOCKE, TUOO K UCTOYHUKY, KOTOPBI OH MOXKET HAWTH B CIIUCKE JIMTEPATYPHI,
PEKOMEHI0BAHHOM aBTOPOM JIJIsl CAMOCTOSITEILHOTO U3yUYEHHUS.

Cy1ecTByeT HECKOJIBKO (OPM BEICHHUS 3aITUCEH:

— 11aH (TPOCTOM M pa3BEepPHYTHIN) — Hanbosiee KpaTkasi (hopma 3amucH MPOUYUTAHHOTO,
IpeJCTaBisIoNasl coO0ol mepeyeHb BOMPOCOB, PACCMAaTPUBAEMbIX B KHUIE WM CTaTbe.
Pa3BepHyThIli TUIaH TMpeACTaBiseT coOoil Oonee MOAPOOHYIO 3aMUCh MPOYUTAHHOTO, C
JeTajau3anyen OTIeNbHBIX MOJI0KEHUH U BHIBOJIOB, C BBIMUCKOM IIUTAT, CTATUCTUYECKUX JTAHHBIX
U T.A. Pa3BepHyThIll IUIaH — HEOUEHUMBIH MOMOLIHUK IMpPH BBICTYIJIEHUU C JOKIAJAOM Ha

KOHKPETHYIO TEMY Ha CEeMUHape, KOH(PEpEeHLUH;



— TE3UChl — KPATKO CPOPMYIUPOBAHHBIE IMOJIOKEHUS, OCHOBHBIE IMOJIOKEHUS KHUTH,
ctatbi. Kak npaBuiio, T€3UChl COCTABIISIFOTCS IOCIE MPEABAPUTEIBLHOIO 3HAKOMCTBA C TEKCTOM
MCTOYHUKA, NIPU €r0 NOBTOPHOM IpodTeHUH. OHM NOMOTatoT 3allOMHUTh U CUCTEMATU3UPOBATH
nHpopMaIuto.

CocraBneHne KOHCIIEKTOB

bonpuiyro posib B yCBOGHUM U IOBTOPEHUHU IIPOMJECHHOTO MaTepUajla UIPaeT XOpPOILIUN
KOHCIIEKT, COJIEPKalliil OCHOBHBIE HJIEU IPOUYNUTAHHOIO B yUEOHHUKE U YCIIBIIIAHHOTO B JIEKLIUU.
Koncnekt — 3710, 110 cymiecTBy, HaOpOCOK, pa3BEPHYTHIH IJIaH CBSI3HOTO PAacCcKasa M0 OCHOBHBIM
BOITPOCAM TEMBI.

B kakoii-To Mepe KOHCIEKT paccuuTaH (B 3aBUCUMOCTH OT WHIUBUIYAIBHBIX
OCOOEHHOCTEH CTy/IE€HTa) HE TOJbKO Ha HHTEUIEKTyaJlbHYI0 M SMOLMOHAJIbHYIO, HO U Ha
3pUTEIBHYIO MaMATh, NPUYEM TEKCT KOHCIIEKTa HEPEJKO acCCOLMHMPYETCS €lle M C TEKCTOM
yueOHUKa WM 3amuchio Jiekuuu. [loaToMy serde 3amoMUHaeTCs COJEp:KaHHUE KOHCIIEKTOB,
HallMCaHHBIX pa300pUYMBO, C MOAUYEPKUBAHUEM WM BBIJCICHUEM Pa3psAKON KIIOUEBBIX CIIOB U
dpas.

CaMOCTOSATEIbHO U3YYEHHBIE TEMbl MPEAOCTABISIIOTCS MpenojaBarento B (dopme
KOHCIIEKTa, II0 KOTOPOMY IIPOUCXOIUT cobecenoBanue. TeopeTndyeckue TeMbl Kypca (OTaeNbHbIE

BOHpOCBI), BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHUE, ITPCACTABICHBI HUXKC.
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