BHMMaHMWe 00LLY TEHAEHUMIO YMEHbLUEHUS 3HePronoTpebieHns, To NoL06HbIe
YCTPOWCTBa MPeLCTaBNAOTCA NEPCreKTUBHLIMW B aBTOMATU3MPOBAHHbIX 3/1eK-
TPONPMBOLOB.
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OLEHKA N AHAJT3 PEXXUMOB U NMOTEPb S/TEKTPOSHEPT U
B SJIEKTPUYECKUMX CETAX 6-20 KB HA OCHOBE
MPOrPAMMHO-BBIYNCITNTE/IBHOIO KOMITJTIEKCA «EJIbTA»

[OKT. TexH. HayK, npo. PYPCAHOB M. ., )KEPKO O. A.

Benopyccknii HauMoHaNbHbIA TEXHUYECKUIA YHUBEPCUTET

3HaumTenbHas YacTb 3N1EKTPUYECKOIN IHEPTUM TPAHCTIOPTUPYETCA MO CUbHO
pa3BeTB/IEHHbIM pacnpefenunTeNibHbIM ceTam 6-20 KB. 3Tu cetn paboTtaioT B
OCHOBHOM B Pa30MKHYTOM peXuMe 1 XapakTepu3ytoTcs 60/bLUON pa3sMepHo-
CTbiO (Ha BanaHce aNeKTPUYECKMX CeTeld HacumTbiBaeTcs 6onee 500 pacnpepe-
NATENbHLIX NMHWIA (P/1)), AMHAMU3MOM pa3BUTUSA BCNEACTBUE HEMPEPbIBHOIO
YBENMYEHUS 3N1EKTPONOTPeOIeHMs, HeAOCTaTOYHON MH(OPMaLMOHHON obecne-
YEHHOCTbIO. YKa3aHHble CreLupuyeckne 0CoBeHHOCTM AaHHbIX CeTeil TpebytoT
pa3paboTKW afieKBaTHbIX aNropUTMU3NPOBaHHbIX METOA0B OLEHKU M aHanu3a
PEXMMOB W MOTEPb 3/1EKTPO3IHEPTUN B CETHAX, OPUEHTUPOBAHHBIX Ha NPUMEHe-
HMe COBPEMEHHbIX MaTeMaTUYeCKNX METOLOB W BbIYUC/IUTENbHLIX CPEACTB, Op-
raHU30BaHHbIX CTPYKTYP XpaHeHUs 1 ynpasneHns nHpopmaLme.

B cTatbe n3n0XeHbl OCHOBHbIE KOHLIENTYa/lbHbIE MOMOXEHNSA MO PACYETy U
aHanM3y peXxuMoB M MOTEPb 3MIEKTPOIHEPTUN, peasn30oBaHHble B BU/E BbICO-
KOCEepBMPOBAHHOIO MPOMBILLIEHHOrO KOMM/eKca nporpamMm  «fenbta» [1,
c. 153-198; 2, c. 30-34; 5, c. 10]. Komnsiekc npegHasHavyeH 4/ OLEHKM U aHa-
NN3a PEXMNMOB, OMpPeAeneHNa N aHan3a BeNNUUHbI, CTPYKTYPbI U [OBEPUTESb-
HbIX WHTEPBA/IOB MOTEPbL 3/1EKTPOIHEPTUUN B 3NIEKTPUYECKMX ceTax 6-20 KB Ha
OCHOBE KaK [eTepMVHMPOBAHHbIX, TaK N BEPOATHOCTHO-CTATUCTUYECKNX MOZe-
neil B YCNOBUSAX Pa3NYHOW CTENEHW HEMOMHOTbI PEXMMHON MH(opMauuu, pe-
LUEeHUs APYTUX TEXHOMOMMYECKUX 3314 3N1EKTPUYECKHMX CETEM.
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O6Lwpme cBegeHMs1 0 Komnnekce «[enbTa». MporpaMMHO-BbIYMCANTENb-
HbIi komnnekce (MBK) «enbTa» HanucaH ¢ UCNosib30BaHNEM a/irOPUTMUYECKUX
A3bIKOB BbICOKOro ypoBHs (Delphi n Borland C++ Builder) ans onepayyoHHbIX
cucteM Windows 9x, NT, XP. INMporpammbl Komnnekca 06beAnHeHbl efNHOA
CEepPBUCHOIN 060104KON. PeaakTop NCXOAHOW MHOPMaLMA 1 pacyeTHbIe MOLYN
MBK paboTatoT B HE3aBUCHMOM peXxxume (PYHKLMOHANIbHO HE 3aBUCAT Apyr OT
[pyra), YTo Nno3Bo/ISeT HaCTpamBaTb pacyeTHble MOAYN KOMI/IEKCa Ha UCMO/b-
30BaHMe NPaKTUYecKn N0l pensumoHHol 6asbl gaHHbIX (BA). B nHgopmaum-
OHHOM MNnaHe KoMnekc «JenbTa» NnofHOCTbIO COCTbIKOBAH C pa3paboTaHHbIM B
BHTY nporpaMmHbiM 06ecneveHneM [/ PELUeHNs OCHOBHbLIX TEXHOMornye-
CKMX 3aa4 ropoACKUX 3NEeKTPUYeCKMX ceTeil 6—20 KB C HECKONIbKMMMW UCTOY-
HWKaMu nuTaHusa [3, ¢. 34-39].

Komnsekc no3BosiseT BbINOHATD:

o M03/1EMEHTHbIE PacyeTbl U aHa/IM3 PEXUMOB 3IEKTPUYECKUX ceTeil 6-20 kB
Ha OCHOBe [eTaNN3MPOBAHHON UCXOAHON MHA(OPMALMK, B TOM YMC/e U B YCIO-
BUSX HEMONIHOTbI PEXUMHBIX AaHHbIX;

o OMEPaTVBHYIO OLIEHKY PeXxuma CeTU C WUCMOJb30BaHUEM TefleMexaHuye-
CKOI PeXXMMHOI MH(opMaLmu;

e OMpefeneHne 1N No3NeMEeHTHbIN aHann3 BelIMYUHBI U CTPYKTYpPbl NOTEPb
3NeKTPO3Heprumn B ceTax 6-20 KB Ha OCHOBe [eTepMUHMPOBAHHLIX MaTema-
TUYECKNX MOLENe;

e pacyeT M aHan3 BeNUYMHBI, CTPYKTYPbl U [AOBEPUTE/IbHLIX WHTEPBA/IOB
noTepb 3/1EKTPO3HEPTUN B 3MEKTPUYECKUX CeTAX 6-20 KB Ha OCHOBe BepoAT-
HOCTHO-CTAaTUCTUYECKNUX MOZENE B YCNIOBUAX PA3NNYHOW CTENeHW HEMnosHOTbI
PEXXUMHOM MH(OpMaLmK;

e pacyeT HOPMaTVBHBIX TEXHUYECKNX XapaKTePUCTUK NOTEPb;

e OLIEHKY BE/IMYMHbI EMKOCTHbIX TOKOB 1 TOKOB 3aMblKaHWA Ha 3eM/0; aHa-
N3 BO3MOXXHOCTEN OTK/IIOYEHMS Pa3befUHUTENIAMU 3apAfHbIX U Harpy304HbIX
TOKOB, & TaKXKe TOKOB OHO(a3HOro 3aMblKaHWNA Ha 3eMJIIO;

e PacyeT U aHaIM3 TOKOB [BYX- U TpexdasHbIX KOPOTKMX 3aMblkaHuii (K3),
KO3()(PMLUMEHTOB YYBCTBUTE/IbHOCTN MaKCUMa/IbHbIX TOKOB 3alUumT (MT3);

e PacyeT 3KBUTOKOBbIX KPUBbIX;

e Bblfayy BCMOMOraTe/fibHbIX CTATUCTUYECKOrO MaTtepuaia U AuvarHoctuye-
CKMX COO0OLLIEHN 06 OLINOKAX;

« BeJleHMe COOBCTBEHHOI 6a3bl AaHHbIX B hopmate Paradox;

e OMepaTnBHOe 06HOBNEHME 6a3bl AaHHbIX.

MoanemeHTHbIEe pacyeTbl U aHa/IN3 PEXMMOB 3/IEKTPUYECKUX CeTen 6—
20 KB BbINONHAOTCA 19 ONpefeNeHns napaMeTpoB Pexumma no yyactkam pac-
npesenunTeNibHbIX MHUA 6—-20 KB 1 0CHOBaHbl Ha MUCMO/b30BaHUN AeTan3npo-
BaHHOIN CETEBOWN M PEXMMHON MH(opMaummn. 015 ob6ecneyeHns KavyeCTBEHHbIX
MO3/IEMEHTHBIX PACYETOB TPEOYITCA PEXWMHbIE [AaHHble MO O4HOBPEMEH-
HO CHATbIM Harpyskam MOHMXAOLWMX TpaHCHopMaTopHbIX noacTaHumid (TT)
6—20/0,38 KB, 4TO BO3MOXHO TO/IbKO MPW OCHaLeHun Bcex TI1 ycTpoicTBamm
TenemexaHvKm.

AHa/IM3 NMEIOLLIENCS B CETAX PEXXMMHON MH(OPMALLIMM MOKa3as, YTo Ha JaH-
HOM 3Tare A/ BbIMO/IHEHUS MO3/IEMEHTHbIX PACYETOB MOXXHO OPUEHTUPOBATLCA
Ha CrefytoLiMe peXKMHble NoKasaTeNnn: 3Ha4YeHNs HaNpPSHKEHUA Ha NUTaOLLMX
WKMHaX, (ha3Hble TOKW, MOTOKN 3HEPrMM U KOIPAPULMEHTbI MOLLHOCTU Ha «ro-
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NOBHbIX» Y4acTKax pacnpegenuTesibHbIX MHUA, 3NU304UYEeCKMe 3aMepbl TOKOB
a3 no noHmkarowmm T 6-20/0,38 kB, TenemexaHN4YecKne peXkKMMHble OaH-
Hble MO OTAenbHbIM TT1. Mo NOTPeOUTENECKUM NIMHUAM W MOACTaHLUUAM, Kak
NpaBWo, N3BECTEH PACXOL 3EKTPOIHEPI MM 32 PACHETHbIN NPOMEXYTOK BpeMe-
HW. YUnTblBas, YTO HEKOTOpPbIE N3 MEPEUUCTIEHHBIX PEXUMHbIX LAHHBLIX MOTryT
OTCYTCTBOBATb, MPELN0XEHO HECKO/IbKO BApUaHTOB MO3/1EMEHTHbIX PacyeToB U
aHanmsa cetein 6-20 kB [1, c. 69-72].

BapvaHT 1. ba3oBbiM (OCHOBHbLIM) C/Y)XUT BapuaHT pacyeTa, B KOTOPOM Of-
HOBPEMEHHO 3aJat0TCA TOKM W MOTOK 3/IEKTPO3HEPTUM Ha «TOSIOBHOM» YYacTKe
pacrnpefenuTensHOM IMHAN U PEXMMHasA MH(opMaLmMs Mo Harpy304HbIM y31am
(Tokn TIT 1 NOTOKWU 3NEKTPO3Heprum). B cuny Toro, 4to Harpysku TI1 ecte-
CTBEHHbIM 00pa30M pa3HeceHbl BO BPEMEHM, paccumTaTb NOTOKOpacnpeseneHme
B CXeMe SIMHUN NPOCTbIM CyMMMUPOBaHNEM TOKOB MO MepBoMy 3aKoHY Kunpxroga
He MpeACTaBNAeTCS BO3MOXHbIM, MOCKO/bKY PacYeTHbIA TOK Ha «rOIOBHOM»
yyacTke NMHUKX OyZeT OT/IMYaTbCA OT 3aMEPEHHOr0, HanmpuMep B pPexumve
HanmbonbLIMX Harpy3ok. MpegnaraeTcs cnefyowmin cnocod YTOUHEHUS PEXNM-
HbIX XapaKTepucTVK pacnpegenuTensHbix ceTelt 6-20 KB. B ocHoBy onpegene-
HWUA NOTOKOpacnpeseneHns MosioXkeHa MTepauMoHHas npouefypa pacuyeTa pe-
XXMMa CeTW, OCHOBaHHasi Ha AOCTWDKEHWM 6anaHCOB MeX[Y pacyeTHbIMU (Bbl-
YMCNEHHbIMA  aH/IMTUYECKUM  MYTEM) W 3aMepPeHHbIMU  ((haKTUYECKNMM)
3HAYEHNAMW TOKOB W NOTOKOB 3/1EKTPO3HEPIUN Ha «TOMIOBHbLIX» YYaCTKax fiu-
HWi. BanaHcol (B npegenax 3afjaHHOM TOYHOCTM pacyeTa) AOCTMratoTCs 3a cyeT
KOPPEKTUPOBKM (YBENNYEHUS WM YMEHbLUEHWS) MepBOHAYa/IbHO 3afaHHbIX
3Ha4YeHWIi TOKOB 1 NOTOKOB 3/1eKTPO3Heprum no TT1.

Mpoueaypa YTOUHEHUS HArpy3oK MO MOHWKAKOLWMM TpaHCHOopPMaTOpPHbIM
MOACTaHUMAM OnucaHa HuxKe.

1. Haxogum pasHocTb Al Mexnay 3amepeHHbIM . (B3STbIM U3 PEXWM-

HOI BELOMOCTM) M pacyeTHbIM (BbIYMCNIEHHBIM COMMAcHO NMEPBOMY 3aKOHY

IP"Y
Kupxroa no 3agaHHbIM Harpyskam TI1) TOKaMu Ha «rO/IOBHOM» Y4yaCTKe
NMHAK:

AL =Dy — oy (1)
2. OnpegaensieM BeNMUMHY 3TOl PasHOCTM B MPOLIEHTaxX

Al
Aly, =

-100 % . (2)
Irbry
3. CpaBHMBaeM pacyeTHYO BEIMUMHY + Al,, C 38laHHOW TOYHOCTBIO pacye-

Ta no ToKy + Al

zon %

Aly, — Al <0. 3)

non %
MpV BLINOMIHEHWN [AHHOTO YC/IOBMS MEPEXOAUM K YTOYHEHWIO MOTOKOB
3Heprun. B NpoTMBHOM Cny4yae YTOYHAEM MepBOHAaYa/IbHO 3afiaHHbIE TOKOBbIe
Harpysku TI1 (NyHKTbI 4, 5).
4. Mpveoamm BennunHy Al K ctopoHe 0,38 KB ¢ yueToM Koatp(huLMeHTOB k; 1 k,
+ Alk
ot (4)

H

+Al, =
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roe k, — KoaumumeHT TpaHcdopmauum TI1; k, — KO3IPHOULMEHT HEOZHOBpE-
MEHHOCTM CHATUA Harpys3oK.
5. Pacnpegensem BefmunHy + Al,,, NpOMoOpLYOHaTbHO MepBOHaYasIbHO 3a-

[iaHHbIM TOKOBbIM Harpyskam TI | ;. [lns 3TOro BHaYane onpeaensem Cymmy

I, TokoB I

c :ilcj’ (5)
j=1

rge m — obuyee KOMYeCTBO TpaHcgopmartopos 6—20/0,38 KB.
6. BbluMcnseM OTKOPPEKTMPOBaHHbIA («HOBbI») TOK |

j-roTn

NS KKA0ro

Hj

IH]:—HHICj+ICj' (6)

KoppeKT1poBKa TOKOB MOXET OCYLLECTBNATLCS 32 HECKO/IbKO UTepauuid, no-
C/e Yero aHasIorMyHbIM 06Pa3oM C YYETOM MOTEPb B CETU YTOUHSOTCS MOTOKM
3NEKTPO3HEPT NN

B psge cnyyaeB c60p Harpy3ok No NOHMXKAKOLLMM TPaHC(HOPMaTOpHbIM NoJ-
CTaHUMsSM — BecbMa TPYAOEMKas, a MHOrAa W HeBbIMNOMHMMas 3adadva. B Takoii
CUTyaUuUn Harpysky noAcTaHUWiA onpeaenstoTcs MyTeM MPOnopLMOHAILHOMO
pacnpeaeneHns PeXXMMHbIX AaHHbIX «rO/IOBHOF0» y4yacTKa pacrpeaenTeNbHO
JINHUN B COOTBETCTBUM C afieKBaTHLIMM PEXMMHBLIMW XapakTepucTukamu T, B
MpoCTeiiLem ciyyae, No HOMUHabHBIM MOLLHOCTSIM TPaHC(HOPMATOPOB.

BapuaHT 2. /13 pexxumMHON MH(OPMaLMN U3BECTHO TO/bKO 3HaueHue |y, .

B aTOM cnyyae TOkoBble Harpy3ku TI1 1, BbluMCNSHOTCS MO (hopmyne

Swomj 1
IHj :(Iq)ry_lx.c)SHOMJ k_’ (7)
HoM.C T

rfae lyc — CyMMapHblii TOK X0I0CTOTO X0Aa; S, — HOMWHa/IbHas MOLIHOCTb

J-ro TpaHcgopmaropa; S
thopmatopos P/1.

BapuaHT 3. /13BeCTHbl 3HaueHns |y, 1 Kk TOKoBbIX Harpysok TI | ;. B

wome — CYMMapHas yCTaHOB/IEHHaA MOLLHOCTb TpaHC-

3TOM C/iyyae

k
I ( Qry Z ICJJ ZHOMJ ©)
=t SHOMI

OnpefeneHne 1 MO3NEMEHTHbIV aHaIn3 Be/IMUYNHbI U CTPYKTYPbI MO-
Tepb 3/1eKTPO3Heprum B ceTax 6-20 KB Ha 0ocHOBe AeTepMUHUPOBAHHBLIX
MaTeMaTUUeCKUX Mogeseld BbINOMHAETCA MyTeM MO3/IEMEHTHbIX PacyeToB pe-
YXMMOB 3/1EKTPUYECKUX CETENA.

B cxeme 0TAeNbHON pasoMKHYTON ceTu 6-20 KB cyMMapHble noTepu anek-
TPO3Hepru AW COCTOAT M3 TPexX COCTaBNAOLLMX
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AW =AW, + AW, + AW, , 9)

rae AW, — cyMMapHble HarpysouHble MOTEpW 3/EKTPOIHEPTUN Ha NMHENHBIX
yyacTKax Cxembl; AW_ — TO e B TpaHcopmaTopax; AW, — CyMMapHble noTe-

PV NEKTPOSHEPT N B CTaNM TPAHCHOPMATOPOB.
BennunHa AW, onpegenseTcs no popmyne

AW ZAW Z pl (1+tg O )kq)| r, (10)

rae W, — NOTOK aKTUBHOM 3HEPTMN Ha i-M y4acTKe CXembl; tge; — Koa(huum-

eHT PeaKTMBHON MOLHOCTW; U; — HanpsXXeHue (paBHO HOMUHa/IbHOMY Hampsi-
KeHUto ceTn); T — pacueTHbIiA nepuog (Mecsl, KapTan, rog); ky — Koaddu-
UMEHT (hopMbl rpauka Harpysku; I, — aKTWBHOE COMPOTUB/IEHWE Y4acTKa;

n- 06u.|,ee KOMIMYECTBO NIMHENHBIX Yy4aCTKOB.
3HayeHue tgep; paBHO OTHOLLEHWNIO

W,
Mai
tgo; = ,
WPl
rpe WQi — MNOTOK PeakTUBHOW 3M1EKTPO3HEPINM Ha i-M y4yacTKe cxembl; Wpi —
MOTOK aKTUBHOW 3/1EKTPO3IHEPT UN.
3HayeHus WQi » Wp; 1 tgo; BblUMCNAOTCA B NPOLIEAYpe onpeneieHns noTo-

KopacnpeeneHns npu NpoBeAeHN NO3NEMEHTHBIX PACUYETOB M aHaIM3a PeXxu-
MOB.

KBagpat KoathpmumeHTa opMbl Ky; BbIYUCASETCS MO opmyne

2

0,16

k2 = [ +0,82 (11)
k3i

roe ks — KoapumumeHT 3anonHeHns rpadmka Harpysku, paBHbliA OTHOCUTESb-

HOMY YMC/Y YaCcOB WCMO/b30BaHUA HaUOObLLE aKTUBHOMN Harpy3kn Tei:

k _TH6i. T _Wpi

3 T T ’ HBI — P .

HGI

HarpysoyHble notepu 3NeKTPOIHEPTUN Ha TpchcbopmaToprlx yyacTKax
CXeMbl AWT onpeaenAatoTca aHa1orM4YHbIM 06pa30M.

[MoCTOsIHHbIE NnoTepn 3NEKTPO3HEPTUN B CTaIN TpaHCCbOpMaTopOB AWX

paBHbl AW, = AP, T 1 BbIUMC/ISIOTCA C YYETOM (haKTUUYECKOTO HaMpsyKEHWs B

(12)

cetm U i

m U.
AP, = AR —| (13)

j=1 HOM
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rae AP, — noTepu XONoCTOro XoAa j-ro TpaHcgopmaropa (MacropTHble AaH-

Hble).
Bce McKoMble Be/MUMHBI AW, AW,, AW,, AW, 1 cymma (AW, +AW, )

PacCUMTLIBAIOTCA KaK B MMEHOBAHHbIX eAVHULAX, TaK U B MPOLIEHTAX MO OTHO-
LUEHMIO K MOTOKY 3/1EKTPO3HEPT UM Ha FOIOBHOM y4acTke PJ1.

OnpeaeneHne N aHanmn3 BeNMUUHBI, CTPYKTYPbl U A0BEPUTENbHBIX WH-
TepBa/IOB MOTEPb 3/IEKTPO3HEPTUM B 3MIEKTPUUECKMX CceTsiXx 6-20 KB.
B cuny MMeoLmMXCcs HeM3GeXHbIX MOrPeLHOCTEN NCXOAHbIX AaHHbIX (MH(Op-
MaLOHHbIX MOrPELLHOCTEIA) NOTEPU 3NEKTPOIHEPTUN BbIUUCNSIOTCS HE TOUHO.
Hanunuve norpewHocTeli B pacueTe NoTepb NPUBOAMT K TOMY, UTO (DM3nYecKue
MOTEPU 3NMEKTPOIHEPIN B HEKOTOPOI CTEMEHU ByayT OTAMYATLCS OT UX pac-
YETHbIX 3HAYEHWiA, NOMYYEHHbIX B BUAE TOUEYHOI OLEHKM MPU NO3NEMEHTHBIX
pacyeTax noTepb. /11 06bLEKTUBHOIO CPAaBHEHMS (IU3NYECKMX 11 PACYETHbIX MO-
Tepb HEOGXOAMMO 3HaTb MOFPELLUHOCTM NOCNeAHUX, Ha OCHOBE KOTOPbIX Onpe-
[ENA0TCA COOTBETCTBYHOLUME [AOBEPUTENbHBIE MHTEPBA/IbI PACUETHBIX 3HAUYEHMIA
rnoTepsb.

MOrpeLwHOCT UCXOAHBIX AaHHBIX MOXHO CUMTaTb HE3aBUCUMbIMU CyYaii-
HbIMU BENIMUYMHAMM, pacnpeeneHHbIMM N0 HOPMa/lbHOMY 3aKoHY. B cuny aToro
MHopMaLMs 0 napameTpax, BXoAsWwmX B (10), MOXeT 6blTb OTHECEHA K Knaccy
BEPOSATHOCTHO-OMPeAENeHHON WH(opMaumn. Mpnu OTCYTCTBUM CUCTeMaTMYe-
CKMX OLUMBOK B €€ 3a[aHnn OTHOCUTE/IbHAs CPeHEKBAAPATYHAS NOTPELLIHOCTb
pacyeTa Harpy3oUHbIX NOTePb B IMHUAX S(AW, ) onpeaenseTca B BUaE OTHOLLIe-

HNA CPefHEKBAAPaTUYHOIO OTK/IOHEHUA cs(AWn) K MareMaTU4yeckomy oxuga-
HUO M (AW, ) [6, c. 107-128]

B _ ofew)
BTN ATAL -

rae
W21+ tg%e

15
: VS (15)

2
kq,ra,,.
B (15) r,, — 3KBMBa/IEHTHOE MO NOTEPAM 3/1IEKTPO3HEPTUM COMPOTMBIIEHME

NINHEMHBbIX Y4aCTKOB CXeMbl, & BCE ApYrvie BeNMUMHbI — PeXMMHble NnokasaTte-
nn P/

Ha ocHoBe aHanm3a (14) Kak PYyHKUMKU CyYaiHbIX aprymMeHTOB NOJy4YeHo
aHa/IMTNYECKOE BbIPaXKEHME [N OLEHKM NMOrpeLlHoCTy pacyeTa BeMUnHbl AW,

B PJ1, KOoTOpOE MMeeT BUA;

5(AW, )=_[45°W, )+ Atgo) -5%(tgp)+ 45°(U, )+ 82(k2 )+ 2(r,, ). (16)
L+ (tgo)’

OLEeHKa BEeNMYMHBI MOTPELLIHOCTM Harpy304HbIX MOTEPb 3MEKTPOIHEPrUN
Ha TPaHC(HOPMATOPHbIX ydacTKax cxembl S(AW,) OCyLIEeCTBASETCS aHanormy-
HbIM 06pa3oM. Mpy M3BECTHOI MOrPELLHOCTM pacyeTa NOTePb XO0CTOro Xofa
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B TpaHc(opMaTopax 3MIeKTPUUYecKux ceTeii 6-20/0,38 kB 8(AW,) norpew-
HOCTb pacyeTa MnoTepb 31eKTPO3Heprum no cxeme PJi S(AW) onpeaennTca rno
thopmyne

5(aW) = /82w, )+ 82w, )+ 5%, ). 17)

a COOTBETCTBYHLLUMIA [OBEpUTENbHbIN MHTepBan [6, ¢. 161-173] pacuyeTHbIX
3Ha4yeHwWin notepb ByaeT paBeH

AW it 5(aw)) (18)

rae t, — TabnuuHoe 3HaueHue Kputepust CTbIOAEHTA 1S BbIGPAHHOTO YPOBHS

3HAUYMMOCTH d.

OugeHKa noTepb 3NEKTPOIHEPTUN B 3NEKTPUYECKMX ceTAX 6-20 KB Ha
OCHOBE BEPOSATHOCTHO-CTaTUCTUYeCKNX Mogeneit. MBK «[enbTa» no3Bonset
BbINOMHATL OLEHKY MOTepb 3MEKTPO3HEPTUN B 3MIEKTPUUECKMX ceTaX 6-20 kB
Ha OCHOBE BEPOATHOCTHO-CTATUCTUYECKUX Mogeneit. KoMnneKe aBToMaTnyecKu
CTPOUT W aHaIM3MpyeT CTaTUCTUYECKUE MOAENN 3KBUBAEHTHLIX CONPOTUB/E-
HWIA 3NEKTPUYECKMX CeTe B PYHKLMM MX 0606LLEHHBbIX NapaMeTpoB (Cymmap-
Hble A/IMHA NIMHWIA, YCTaHOBNEHHAs MOLLHOCTb TpaHC(OpMaTopoB, 06LLee YMCNo
NMHWIA, TPAHC(OPMATOPOB U T. M.) HA OCHOBE MO3/IEMEHTHbIX PACYeTOB MOTEPb
[1, c. 61-68]. Mo MHeHWIO aBTOPOB, UCMO/b3YeMble B KOMIJIEKCE CTaTUCTUYe-
CKVe MOLENV JOMKHbI MPUMEHATLCA BHE 3aBUCUMOCTM OT NPUHATON B 3N1EKTPU-
YeCKMX CeTax maeonormmn pacyetoB. OHM KOMMAKTHbI W Harnsa4Hbl, NO3BONAIOT
KOHTPO/IMPOBATh XOf PacyeToB, COMOCTaBNATL KAaYeCTBO MOCTPOEHUS 3MEKTPU-
YECKMX CETel B Pas/IMYHbIX PErMOHaX, BbINOMHATb NEPCNEKTUBHbLIE NMPOrHO3HbIE
pacyeTbl, HaMeyaTb CTPATErnk0 CHUXKEHNSA NOTEpPb.

Bbi6bop BMga CTAaTUCTUYECKON 3aBUCMMOCTM W3 OMpPeAesieHHOro Knacca
(hYHKLMIA NPOM3BOANTCA A0 HEKOTOPOW CTEMNeHW NPOM3BOIbHO. ITO 06BACHSET-
CA OTCYTCTBMEM (DOPMa/SIM30BaHHbIX NMPUEMOB, KOTOpble 06pa3oBasn Obl CTPO-
rylo TeopeTuyeckyto 6asy ans Bblbopa BuAa ypaBHEHWS perpeccun. Moatomy
aBTOPbI PEKOMEHAYIOT UCMO0/b30BaTh YPaBHEHUS Perpeccuu:

NHeliHoe

3
L=2+8 X + 8%, +agX =8y + )& X, (19)
i=1

1 HeNMHeHoe (CTeNeHHOro BMaa)

3
b= byxPxoexg =b [ X - (20)
i=1

Mpn 1MCcnonb3oBaHWUKN CTEMNEHHOW MOoAenn TpebyeTcs MHGOopMaUms No Kax-
[0 pacnpefenMTenibHOM IMHUW CETU, a A1 MHERHOW MOLENN — TONbKO CyM-
MapHble 0606LLeHHbIe AaHHbIe MO BCei ceT. Mo3TOMy C TOUKM 3peHUsi CoKpa-
LeHnsa 3aTpaT Ha cbop v 06paboTKy MHGOPMaLUK NMHENHas CTaTUCTMYecKas
MOZeNb NPeanoYTUTENbHEE.

PacyeT HOPMaTUBHbLIX TEXHUYECKUX XapaKTEPUCTUK MOTepb. DNEKTpU-
yeckas ceTb 6-20 KB 04YeHb pa3mepHa W XapaKTepusyeTcsi AOCTaTOYHO 60/b-
WAMN NPOTSHKEHHOCTLID U KOMIMYECTBOM 3HEPreTMyeckoro 060pyA0BaHNS.
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B cuny 3TOro BbINOMHATL pacyeTbl MOTEPb MO MECALAM roja W 3/eMeHTaMm ce-
TN — BecbMa TPYJOeMKas 3afjaya, TPebytolas 3HauUTeNbHbIX BPEMEHHbIX 3a-
TpaT. BbIXOAOM 13 3TOW CUTYaLMN MOXET MOCNYXXWUTb MOCTPOEHWE U UCMOMb30-

BaHMEe HOPMAaTMBHOWM XapaKTePUCTUKM TeXHUYeCcKux notepb (HTXIT) AW,io0m -

B ocHoBy HTXI1 nonoxeHa 3aBUCUMOCTb TEXHUYECKUX MOTEPb 3/IEKTPO3HEp-
Ty OT BAMAIOWMX (PAKTOPOB (OTNyCKa 371eKTpo3Hepru W 11 pacyeTHOro rne-
puopa T)

2
AW, o, = A—+CT + AW, , (21)
T

HOpM

roe A, C — COOTBETCTBEHHO KOI((ULMEHTbI, XapaKTepU3ytoLLMe Harpy30uHyto

1 YCNIOBHO-MOCTOAHHYIO cOCTasnstoLwye noteps; AW, — anq cetent 6-20 kKB —
CyMMa Tpex COCTaBMAOLLMX pacxofa 3M1eKTPO3HEPTNN: PacXof, Ha COOCTBEHHbIE

HYXX/bl NOACTaHUNIA AW , OTHOCUTE/bHBIA HEOYYET 3IEKTPO3HEprn AW, 1
MoTepu 3M1EKTPOIHEPTUM, OOYCNOB/IEHHbIE TOKaMU YTEUYKU Yepe3 W30/ATO-
pbl AW, .

Pacyet 3aBMCMMOCTU TEXHUYECKUX MOTEPb 3MIEKTPO3HEPTUU OT OCHOBHbIX
B/IMAIOLLMX (DAKTOPOB BbIMOHAETCA KOMIMIEKCOM «[le/bTa» aBTOMaTUYEeCKU.

MapaMeTpbl HOPMAaTUBHOM XapaKTEPUCTUKM [OCTaTOYHO CTabunbHbl [4,
c. 114-139], noaTomy, paccymTaHHble OAHAXKAbI, OHWU MOTYT NPUMEHSATLCA B Te-
YeHve 4NUTENbHOTO nepuoga BpemeHn (5—7 neT), No KpainHein mepe Ao Tex nop,
MOKa He MPOM30MAYT CYLLECTBEHHbIE N3MEHEHMSA B CXEMaX CETEN.

[nsa 6onee HarnggHOro NpeacTaBNeHNA 3aBUCUMOCTY TEXHUYECKMX NOTepb
3NEKTPO3HEPT UM N €8 COCTaBMSIOLWMX B PYHKLUMU W 1300paxKatoTcs B KOMI/IEK-
ce «[lenbTa» B rparyeckom Buae.

OueHKa BeNMUMHbl EMKOCTHBIX TOKOB M TOKOB 3aMbIKaHUA Ha 3eM/io;
aHa/In3 BO3MOXHOCTEN OTK/IIOYEHUS pasbevHUTENSIMU  3apAfHbIX U
Harpy3o4HbIX TOKOB, a TakKXXe TOKOB OfHO(a3HOro 3aMblKaHUA Ha 3eM-

Nto. PacyeT eMKOCTHbIX TOKOB |, 1 TOKOB 3aMblKaHus |, Ha 3eM/t0 BbINOHSA-

eTCS MO0 PEKOMEHAYEMbIM HVDKE aHaIMTUYECKUM COOTHOLLEHMSM [7, c. 196-
199],

a B KauecTBe UCXO/HOI MH(OPMALIMM NCTIONb3YHOTCS TOMOMOMYeCKMe napaMeT-
Pbl CETW 1 KaTa/lOXKHble (M3MEPEHHbIE) JaHHbIE MO YAeNbHbIM eMKOCTHbIM Mpo-

BOAMMOCTAM b, NPoBOAOB M Kabeneii:

n n
Ic zzlci :UHOM (bOiIi )’ (22)
i=1 i=1
roe li — pvHa i-i BeTBM pacnpegennTensHOM IMHUMK; N — 06LLee YMCo BETBEN;

n

|c3 = Z |c33 = UHOM (b03i|i ) (23)
i=1

n
i=1

OTKNIOYEHVE Pa3beUHUTENAMW 3aPALHBIX U HArpy30UHbIX TOKOB, a Takxe
TOKOB O,EI,HOCba3HOFO 3aMblKaHWA Ha 3eMJTH0 OCYLLLECTBIAETCA B CnyYasXx, Korpa:
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o<y li<lyp los<lgy- (24)
HAeKC «f» OTHOCUTCA K JOMYCTUMbIM 3Ha4EeHWAM TOKOB — COOTBETCTBEHHO
lepr | ANS pas/INyHbIX 06BEKTOB 3/IEKTPUYECKNX CeTeil. Hanpumep, Ana

ca' THA? Ic3,u,
OTKPbITbIX 3/1EKTPOYCTaHOBOK 1, =2 A; 1, =12 A} 1., =6 A.

PacueT 1 aHa/In3 TOKOB ABYX- U TpexgasHbix K3. PacyeT TOKOB ABYX- U
TpexdasHbiX K3 (1y,,, lx.3) BbIMOMHAETCA NO thopmynam [7, c. 188-194], B Ko-
TOPbIX B KayeCTBe WCXOAHOW MH(OPMaLMN UCNOMb3YHOTCS Ha3BaHHbIEe Bbllle
napameTpbl CXeMbl CETU, 3KBMBAJIEHTHbIE NMapaMeTpsbl, 3afaHHble B BUAE aKTUB-
HOr0 R, W peakTMBHOrO X, COMPOTMBAEHWIA cuCTeMbl TOKY K3, HOMUHaibHOe

HanpshkeHWe Ha LWnHax ueHTpa nutaHua (L) U,ey WK Hanps>keHne Ha LnMHaxX
LM npn K3 Uys, 3athmKcrpoBaHHOE perucTpupyowwymmn npubopamm:

H,

Na

Ik = > Ikas (25)
U
las = Lom : (26)
33\Eﬂ&+&f+&n+&f
Ugs

(27)

I =T = T,
K33 \/§,—RHZ+X§

roe R,, X, — COOTBETCTBEHHO aKTMBHOE W PEaKTUBHOE COMPOTMB/IEHUS METAN
OT WuH LM go Toukn K3;

m

R, Zi(rmli ); Xn ZZ(XOiIi )’ (28)

i=1 i=1

roe ry; U X;; — COOTBETCTBEHHO Y/A€/bHbIE aKTUBHOE N pPEaKTUBHOE COMPOTUB-

NIEHNA YyYacCTKa, I

LI go Toukm K3.
PacueT 1 aHanM3 KO3aPpULMEHTOB HYBCTBUTENIbBHOCTU MaKCUMaslbHbIX
TOKOB 3aWMT. C Ue/blo aHanm3a paboThbl 3alimTbl B KA4eCTBE OCHOBHOMN W pe-

3ePBHOI NPOWU3BOAMTCA PacyeT KO3(PULIMEHTOB HYBCTBUTENBHOCTU K, Makcu-
Ma/lbHbIX TOKOBbIX 3aLLMT MO BblpaxXeHuam [7, ¢. 300-309]:

— [0J/INHa y4acTKa; m — 06u.|,ee YMCNO YyY4aCTKOB CETU OT LINH

k — IK33.min.o : (29)

4o
IC3

IK33 min

_ -min.p

up |— ’ (30)
c3

rge |K33.min. y |K33.min. — COOTBETCTBEHHO MUHUMa/IbHbIE TOK KOPOTKOIo 3ambl-

KaHUA B 3aliniaemMbiX OCHOBHOIA 1 pe3epBH017| 30Hax; Ics - rlepBVl‘-leIVl TOK Cpa-

6aTbIBaHUSA 3aLLUUTDI.
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MCXOAHbIMU JaHHBLIMMW CMY)XKaT Pe3ynbTaTbl PaCUeTOB TOKOB ABYX- W TpeX-
(hasHbIx K3. TokoBasi 3aliMTa CUMTAETCA YyBCTBUTENbHOM, ecnm: K, >k

uo = Myog?

Kyp = Kypy - VIHOEKC «f1» OTHOCUTCA K AOMYCTUMBIM 3HAUEHUSIM KOI(NLNEHTOB

COOTBETCTBEHHO K., M K, . 3HaYeHUss 3TUX KO3PPULMEHTOB PaBHbI

Kuog =175 Kypy =1,2. Benmunhsbl k,, 1 k,, onpegenstotcs no qopmynam (29) u

(30).
PacuyeT 3KBMTOKOBbIX KPMBbIX MPOW3BOAMTCA C LIE/bIO OMpefeneHns pac-
ctosaHmA Ly oT wuH LM go mecta K3. cxogHbIMK faHHbIMU CNyXXaT pesy/ib-

TaTbl PACYETOB TOKOB ABYX- 1 TpexdasHbiX K3 Ha wuHax LM I, npn mopenu-
POBaHMM KOPOTKUX 3aMblKaHW B KOHLE KaXKAOro i-ro yyactka CeTu, a Takxe
Be/MumHa Toka K3 Ha «ronoBHom» yuactke PJ1 |, 3admKcrpoBaHHas pe-

TUCTPUPYIOLMM NPU60POM. 3HayeHus |, BBIYMCNAIOTCA MO BblPXEHWAM
(25)—(27). PaBHOypaneHHble TOYKW 3KBMTOKOBOW KPWUBOWA ONpefenstoTcs M3

m
ycnosusa |y, = IK 5, @ pacctoaHue ot wuH LM go Ttoukn K3 L; = Zli - no
i=1

thopmynam (28).

BegeHwve 6a3bl fjaHHbIX. B HacToALee BpeMs B 3IEKTPUYECKMX CETAX 3KC-
NAyaTUPYIOTCA pas/iMyHble CUCTEMbI ynpasneHus 6asamun faHHbIX (CYBLA) —
Oracle, FoxPro, Paradox, Access 1 ap. 3To 03Ha4aeT, YTO NPeANPUATS MOryT
MCNOMb30BaTh PasHble CXeMbl (CTPYKTYPbI) XpaHeHNA MHGOPMaLMK O napameT-
pax CXembl 3MIEKTPUYECKNX CETEN N PEXMMHYIO MH(opmauuto. Bbibop nHpop-
Mauum 13 6asbl fJaHHbIX OCYLLECTB/SETCA C NMOMOLLbI0 3anpocoB a3blika SQL. B
cnyyasix, ecnM Ha npeanpuaTMn ceTeill 6asa faHHbIX ewe He ChopmMpoBaHa,
MBK «[enbTa» npeanaraeT UCnonb3oBaTb cO6CTBEHHYO BA. MapameTpbl cxe-
Mbl CeTu onucbiBatoTCcA B B[, creayrolMMU MOKa3aTensamu: Hayano U KOHew,
yyacTka CeTu; Mapka nposoga (kabens); A/IMHa yyacTKa; TUM NoTpebuTeibCKoro
TpaHcgopmaropa; TMn TpaHcopmaTopa cBsa3mn (MpY ero Hamuum); TpaHchop-
MaTop TOKa W HanpshkKeHWs; TUM W MOMOXKEHNe KOMMYTaLMOHHOrO annapara;
npv3Hak 6anaHcoBOV NPUHALNEXHOCTW y4yacTka M T. 4. [Ana nposogos (kabe-
nein), NOTPebUTENLCKMX TpaHC(opMaTopoB, TPAHC(HOPMaTOPOB CBA3M, KaTyLlek
WHOYKTUBHOCTW U TUMOBbLIX FPaiMKoB Harpys3ku npesycMOTpeHbl COOTBETCTBY-
IOLLME KaTanorv 1 BO3MOXHOCTU UX YTOUHEHWUS N KOPPEKTUPOBKU. PeXnmHas
WH(opMaUnsa MpeAcTaBneHa LUMPOKUM CMEKTPOM MapameTpoB, B 4aCTHOCTM
3N1EKTPO3HEPT NS, aKTUBHAS 1 PeakT1BHAA MOLLHOCTI, TOKU W HANPSHKEHNSA U T. [,

[na obneryeHns BOCNPUATUASA UCXOAHON MHOPMaL MK MO/b30BaTENO Mpea-
naraetca TabnmyHas u rpaguyeckas opmbl ee npeacTasneHns. pamyeckoe
0TO6paKeHne Cxembl (HOPMMPYETCA NPOrpamMMHbIM MyTeM Ha OCHOBE TOMOIOT U
ceT. dparMeHT Takol rpatnyeckoil cXeMbl, BbINOIHEHHON C UCNOb30BaHNEM
rpamyeckoro Mogyns KoMmnnekca «[enbta» Ha NpUMepe peanbHON aneKTpuye-
CKOM ceTu, NokasaH Ha puc. 1.

Ons ypo6ctBa paboThbl NOMb30BATENIIO NPELOCTAaBNAETCA PsL CEPBUCHbIX
BO3MOXHOCTE:

« NPOCMOTP CXeMbl CETU C UCMO/Ib30BaHNEM MPOKPYTKM Y MacLLUTabupoBaHus
N306paXKeHus;
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o V3MEHEeHWe KOH(UIypauum CeTu C LE/blo MPUBIMKEHNA K peasibHbIM
YC/I0BMAIM, KOPPEKTUPOBKA NapamMeTpoB W [o6asfieHne (YAaleHWe) 3/1eMeHTOB
CXeMbI (CEKLWI LUMH, pa3befiMHUTENEN, BbIK/tOYaTeneid, BO3AYLUHbIX N Kabesb-
HbIX IMHWIA, TPAHC(OPMATOPOB U T. 4.);

« OMEepPaTMBHbLIN NOUCK UH(OPMALMN HA CXEME;

e 3/IeMEHTbI MAcnopTM3aLMn 3NEKTPUYECKMX CeTeld, NOo3BO/AOLLME onepa-
TUBHO NPOCMAaTPUBATb U U3MEHSATH NaCMoOPTHbIE AaHHbIE;

* NpeBapuTeNbHbINA aHaIN3 CXeMbI CETU Nepef, neyarbHo.
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Puc. 1. ®parmeHT cxeMbl 31EKTPUYECKOi ceTn OpLuaHckux C

Pa3paboTaHHbIN rpauyecknii Moayb NPeLcTaBseT cob60i CaMoCTOATE b-
HYIO0 OTAEeNbHYI NporpamMmMmHyto eanHuly NBK 1 MOXKET MCnonb30BaTbes mnpu
PeLeHnN ApYruX 3afiay 3M1eKTPUYECKUX CeTeld, BbIXOAALLMX 3a PaMKW [aHHOW
cTaTbu.

Pe3ynbTarbl pacyeToB no nporpammam Komnekca «[enbta» MoryT npea-
CTaBNATbCA B TPEX PasHOBMAHOCTAX: B TabMMYHON (opme, B BUAE AMarpaMm u
Ha rpafMyeckoM OTOBPAXKEHNUMN 3NEKTPUYECKON CETH.

Mpu Bblgaye pesy/nbTaToB pacyeTa B TabNMYHOM BUAe NpPeLyCMOTPEHbI BO3-
MOXHOCTV MOKa3a W CKpbITUA TpebyeMblX KOMOHOK Tabnwul,; COPTUPOBKU WH-
(hopMauuy No pasnnyHbLIM KPUTEPUAM; NpeLBapuTeNbHOro NPOCMoTpa pesy/ib-
TaTOoB MNepes rnevartblo.
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Mogynb rpamyeckoro 0To6pakeHnsi CeT! NO3BONAET BbINOMHATL Cleayto-
Lme PYyHKUNK:

« Bblfle/IeHVe 0ObEKTOB CETU C HELOMYCTUMbIMU NapaMeTpaMmn PeXxxnma;

¢ OIHOBPEMEHHOE peflakTUPOBaHME UCXOLHbLIX AaHHbLIX U NMPOCMOTP pe3y/ib-
TATOB pacyeTa pexunmva;

« OMNepaTVBHOE OTOBPaKEHME NoKa3aTenein pexxMma npu N3MeHeHUn CocTos-
HWS KOMMYTaLMOHHOM annapaTypsbl.

OCHOBHbIe CePBUCHbIe CBOMCTBA KOMMeKca «[enbTax:

« Komnnekc «[lensta» (hyHKLMOHMUPYET B OnepaumoHHol cucteme Windows.

o Y[06HbIV peaakTop 6a3 AaHHbIX, NPeAoCTaBfoWMA BO3MOXHOCTb CO3/a-
BaTb ¥ pefakTUpoBaTb BCe napameTpbl 31eMEHTOB No ceTam 6—20 KB B yf06HOW
[N Nonb3oBaTens opme.

o McxopHas MHA(opMaums 1 pacyeTHble MOAY/NM KOMrfekca paboTaioT B
(DYHKLMOH&/IbHO He3aBUCHMOM PEXMMe, YTO MO3BOJMAET HAcTpamBaTb pacyet-
Hble MOAYNN KOMMJ/IEKCa Ha CUMTbIBaHWE UH(OPMaLM NPaKTUYeCKN 13 N06oi
pensumoHHon b,

« Pacuert 1 aHann3 peXkumoB 1 NOTEPb 3MEKTPO3IHEPT N MOXHO MPOU3BOAUTD
B YCMOBUSAX Pa3/IMYHOM PEXMMHON 06ecrneveHHOCTY CeTel, a B psfe Cnyyaes v
TOMOMOMMYECKON MH(OPMaLMK, C YYETOM TEXHUYECKUX W OpraHU3aLMOHHbIX
BO3MOXXHOCTel CETeBOro NpeAnpuATHS.

» B03mMOXHOCTb paboTbl KOMMeKca «[enbTa» B pexume «on-line» (¢ mc-
NONb30BaHNEM PEXXUMHBIX AaHHbIX YCTPONCTB TenleMexaHnKm).

o DKCMNOPT AaHHbIX U pe3ynbTaToB pacyeTa B TEKCTOBbIE (Daifbl.

« BblBOA Ha nevatb TabnnyHOM, rpadyeckoli 1 TEKCTOBOM MH(opMaLIWiA.

 HacTpolika nporpammM KOMMeKca ¢ Y4eTOM UHAMBUAYAbHBIX NOXeNaHui
nosib3oBaTens.

BHeapeHwue MNBK «JensTax:

o PYM «MwuHcKaHepro» (MUHCKMe KabesbHble U 3feKTpuyeckme cetu, bo-
PWCOBCKME 3NEKTPUYECKUE CETU);

o PYI «lomenbsHepro» (omensckue, XXnobuHckmne, MosbipbCKne 1 Pe-
YMLIKWE 3MIEKTPUYECKNME CETN);

o PYT «bpecTaHepro» (bpectckue, MuHCKue, Mpy>xaHckue u bapaHoBWUY-
CKWe 3N1eKTPUYECKME CETN);

o PYT «MorunesaHepro» (Morunesckue (coBmecTHo ¢ PVK-97 Morunes-
CKUX 3M1EKTPUYECKUX CeTein) 1 KNMMOBUYCKME 3N1EKTPUYECKUNE CETN);

o PYT «ButebckaHepro» (OpluaHckue u Fny6oKeKne aneKTpuyeckme cetu);

o PYT1 «["pogHO3Hepro» ("poAHEHCKUE 3IEKTPUYECKME CETH).

BbIBO/J

PaspaboTaHHbIin MBK «[enbTa» N03BONSET pellaTb LUMPOKWUIA CNEKTP Tex-
HOMIOrMYECKMX 33ia4 3MEKTPUYECKMX CEeTe MO pacyeTy M aHaIn3y pPexmmoB
N CHWKEHWNIO MOTEPb 3/IEKTPOIHEPTUM B YCMIOBUAX IKCMyaTalum N MOXET MUC-
NoNb30BaTbCH B aBTOMATU3MPOBAHHON cucTeme «APM gucnetuyepa», a Takxke
B Hay4HO-UCC/ef0BaTeNbCKMX N YHeOHbIX LIeNsX.
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MpeacTasneHa kaheapoii
3/IEKTPUYECKNX CUCTEM Moctynuna 14.12.2004

YK 621.382.2:53.072

SNEKTPNYECKME MOJE/TN NMONYTPOBOAHVNKOBbBLIX
N3MEPUTE/IbHbIX MPEOBPA30OBATE/IEN

[OKT. TexH. HayK, npod. CbIYUK B. A., ntxkeHepbl YJIACHOK H. H., LUYMWNO B. C.

Benopycckunii HauMoHaNbHbI TEXHUYECKUI YHUBEPCUTET

B cBA3n ¢ aptheKTUBHbIM BHELPEHUEM UHTErPa/ibHOW TEXHOMOMMN B NMPOM3-
BOACTBO MHOMO(YHKLMOHabHBIX U3MepUTeNbHbIX NpeobpasoBateneit, cgop-
MUPOBaHHbIX Ha OCHOBE MOMYNPOBOLHUKOBBLIX NPUOOPHBIX CTPYKTYP, Pe3KO
BO3pacTaeT KOMMYEeCTBO MNEHOYHbIX KOMMOHEHTOB. B npouecce pa3paboTku
n3MepuTenbHbIX npeobpasosatenein (M) Bo3pacTaeT HeO6XOAUMOCTbL aHa/IN-
32 M MnapamMeTpUyecKoi OMTUMM3ALMN MNEPEXOAHbIX XapakKTePUCTUK TaKuX
CTPYKTYP.

PellieHVe faHHbIX BOMPOCOB MPU MUHUMA/IbHBIX BbIYMCUTENbHBIX 3aTpaTax
MPOM3BOAMM C MOMOLLbIO MaKpOMOZeneli NoynpoBogHUKOBbIX WM, Bocnpowns-
BOAALLMX C [OCTaTOYHONM CTeneHbi afjeKBaTHOCTY nosefeHune cxembl UMM ans
BXOLHbIX, NEPefaTOuHbIX M BbIXOAHbLIX XapakTepucTuk. Mpu (opmMupoBaHn
3NeKTpUYeckom Mogenu UM ncnonb3yem NpUHLMMNGI YNpPOLLEHUS, HA OCHOBaHUN
KOTOPbIX CUHTE3MpYeM X (DOPMa/ibHbIE M 6/104HbIE MaKPOMOZLENN.

O606LeHHYH0 cxemy (hopmanbHOn mogenu UM gopmupyem U3 cnegyroumx
6710K0B (pUC. 1a): BXOLHOTO, pea/in3ytoLero AMHaMUYecKne BXO4HbIE XapaKTe-
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