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MATEMATHUYECKAS MOJEJIb IIOTEPb MOIIIHOCTHU B CHJIOBBIX
TPAHC®OPMATOPAX 10/0,4KB B HEYUETKOU ®OPME

Paccmompena 803moxcHocms npedcmasnenus nomepsb 1eKMPULecKoll SHepeuu 8 mpancghopmamope 6 Hewemxot op-
Me ¢ yuemom euda Haepysku. Ilonyuenvt kodagduyuenmul pecpeccuu U NOCMPOEHa HeYemKds pespecCUOHHAs 3A8UCUMOCTb
MOWHOCIU NOMEPL 8 MPAHCHOPMAMOpe OMm HOMUHATLHOU MOWHOCIU MPpaHCHopMamopa.

Kntouesvie cnoga: nomepu snekmpuieckoil sHepeuu, CUL080t MpancHopmamop, Hewemxue MHONHCECMEa.

Posensinymo mooicnugicms npedcmagnents empam eiekmpudnoi enepeii 6 mpancgopmamopi 6 Hewimxiu gopmi 3 ypa-
XysanHam euoy nHaeanmadicenusi. Ompumani xoegiyicumu peepecii i no6yoosana Heuimrka pespeciiina 3a1elCHICIb ROMYJic-
HoCcmi empam 6 mpancghopmMamopi 6i0 HOMIHALHOT NOMYAICHOCMI MPAHCHOPMAmopa.

Kniouogi cnosa: smpamu enexmpuynoi enepeii, cunosuti mpancgopmamop, Hewimxi MHOMCUHU.

The opportunity of representation of electric powasses in the transformer in the fuzzy form fa type of load. The
coefficients of the regression and built Fuzzy ddpece of the power loss in the transformer ofdke] power of the transformer.

Key words:loss of power, the power transformer, fuzzy sets.

ITocranoBka nmpodsaembl. Ha coBpeMeHHOM 7Tarne pa3BUTHS SJIEKTPOIHEPTrEeTUKU Y Kpau-
HBI OCTPO CTOMT 3a/1a4a PaJAUKAIHLHOTO MOBBIIICHUS 3((HEKTUBHOCTH MPOLIECCOB MPOU3BOJCT-
BAa ¥ TPAHCIOPTHPOBKH AJIEKTPOIHEPIHH, YTO HANPSIMYIO CBSI3aHO CO CHH)KEHHUEM IOTEPh U
3aTpar pa3IMnYHON MPUPOJIBI B 3JEKTPOCETAX BOOOIIE U B CHIIOBBIX TpaHCPOPMATOpPAX B YaCT-
HocTu. Hambomnee paaukanbHO MpoOJieMy CHHKEHUS MOTEPh M 3aTpaT B CETAX JIEKTPOCHAO-
KEHUSI MOYXKHO PEIINUTh IIPU UX MPOEKTUPOBAHUU M PEKOHCTPYKLIMH, MUHUMHU3UPOBAB TAKUM
00pa3oM CJI0KHOCTD 3a/1a4, PelIaeMbIX IIPH UX IKCILTyaTalllu.

OnHOI U3 KITIOUEBBIX, HO B TO K€ BpEMsl 1 HAMMEHee N3Y4YEeHHOMU i1 00BEKTOB SHEPIreTu-
KU sIBJIsSIETCA Mpo0sieMa pa3pelieHnust HeonpeaeleHHOCTH nHpopmaiuu. HecMoTps Ha cpaBHU-
TEJBbHO OOJBIION ONBIT M HAay4yHBIE MCCIECIOBAHUSA B ATOH OOJIACTH, NPUHSATHE PELICHUN B
mpolLecce TPOEKTUPOBAHUS M PEKOHCTPYKIIUU CETEH AIEKTPOCHA0KEHUS B YCIOBUAX HEONpe-
JETICHHOCTH M HETMOJHOTHI UCXOAHON MH(OPMAIIMU OCYILIECTBISETCA BCE K€ MpU AePHUIIUTE
COBPEMEHHBIX, BCECTOPOHHE 0OOCHOBAaHHBIX PEKOMEHIAINI U METOTUK.

AHAJIU3 NOCJIeTHUX HCCIeI0oBaHnii 1 myOukanuii. Ha coBpemeHHOM 3Tane maremaruyec-
KM KOPPEKTHO MOYKHO OIMCHIBaTh HEOMPEAEICHHOCTh JIBYX THUIIOB. CIIyYaMHOCTh M HEYETKOCTh
[1]. HeonpeneneHHOCTh THIIA CITy4aifHOCTH LIENECO00Pa3HO MPUMEHSTH K MPOLIECCaM, CBSI3aHHBIM
C OXKHJIaHWEM TIOSIBJIEHHS COOBITHM, MOCIEACTBHSI KOTOPBIX HaM HEU3BECTHBI. A HEUETKOCTb CBSI-
3aHa ¢ MPOOIEMOI HEOTHO3HAYHOT'O PEIICHNUS TOCIECTBIIA COOBITHI, KOTOPBIE y’KE COCTOSITUCE.

[Ipn npoeKTUPOBAaHNH U PEKOHCTPYKLHH IIEKTPOCETEN ISl OUEHKH MMOTEPh MOLIHOCTH B
CHJIOBBIX TpaHC(OpPMATOpax HCIONIB3YIOTCS WHTErpajIbHbIC MOKA3aTeIN 32 JOCTaTOYHO 0O0JIb-
IMe MPOMEXYTKH BpeMeHHU. [[03ToMy npuMeHeHne CTOXAaCTUYECKUX MOJIETIEH B TAHHOM CITy-
yae He SBJISAETCS KOPPEKTHBIM. TPaJuLMOHHO NMPUMEHSIEMBIE NTETEPMUHUPOBAHHBIE MaTeMa-
TUYECKUE MOJENIH BHOCST CYIIECTBEHHbBIE YIPOILIEHUS M MOPOXKAAIOT MpoOiIeMy TOYHOCTH,
KOTOPYIO JUIsl JOCTATOYHO CJIOKHBIX CUCTEM ONPEACIUTh BECbMA 3aTPYJHUTEIBHO U KOTOPas
YacTO B CJIOKHBIX CIIy4asiX UTHOPUPYETCHI.

BbiiesieHHe He pelIeHHBIX paHee yacTel o0mei nmpodJemMsl. [ToaTromy npencrasnseTcs
MEPCTIEKTUBHBIM MPUMEHEHHE HEYETKOro IMOAX0/a, KOTOPBIN sBIseTcsS Oosee oOIuM, dYeM
JeTepPMUHUPOBAHHBIN, aBTOMATHYECKU PELIaeT MpoOieMy TOYHOCTH M MOXKET HCIIOJIb30BaTh
HapaOOTKH, MOITYYECHHbIE B paMKax JAETEPMUHUPOBAHHOTO MOAX0/1a.

Ieabio 1aHHOH cTAaTbU ABIsIETCS pa3pabOTKa HEYETKOW MaTeMaTHYECKOH MOJETH MOTeph
MOIITHOCTH B CHJIOBBIX TpaHc(opMaTopax ¢ UCHOIb30BaHUEM JIETEPMUHUPOBAHHOTO MTOIX0/1A.

N3no:xenne ocHOBHOro MaTepuasia. Teopus HEUeTKMX MHOXeCTB [1] mpemocraBiser
IIUPOKUI CIIEKTP BO3MOXKHOCTEH I PACKPBITUS HEOMPEAEICHHOCTH B HEUETKO (opme.
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OpHako ISl COXpaHEHUs MPEEMCTBEHHOCTH MCXO/IHAs JIJISl MOJICH MOTEPh MOIIHOCTH B CH-
JIOBBIX TpaHCcopMaTopax nHpopManus JoKHA ObITh B (hopMe, yIOOHOM U1 NCTIOIB30BAHUS
B paMKax JETCPMHHHPOBAHHOTO TIOIX0/1a.

ITockonbKy MCXOIHBIE JAaHHBIC IS MOJCTH (PUTYPUPYIOT B YMCICHHOH (OpMe, TO eCTecT-
BCHHBIM SIBIISICTCSl TIPE/ICTABICHUE TAHHOW MH(GOpPMAIMKM B BHUAE YACTHOTO CIydas HEYETKHX
MHOKECTB — B BHJIE HeueTKuX uucesl. C BBIYMCIUTEIFHOM TOUKU 3peHUs] YI00HO UCIIOIb30BaTh
HEYETKHE 4YKciia B (popMe aHATMTHUCCKOM alMPOKCHUMAIIMHI C TIOMOINBIO Tak HaszbiBacMbIX (L-R)-
¢byHKIUMH, a TOuHEee — B HanboJee MPUMEHAEMO (hOpMe TPEYTroJbHBIX HEUSTKUX YUCET.

TpeyronbHOE HEYETKOE YHCIO YIAOOHO IMPEICTaBUTHh B BHIE KOPTEXa M3 TPEX YHCEN:
Aa=<a, a, >, TIe 8 —MOAALHOE 3HAUYCHHE TPEYTOJILHOTO HEYETKOTO YUCIIA; 0. ¥ § — JIEBhIi
Y TIpaBbIi KO3PGUIIUEHTH HEYETKOCTH.

[Tpu 3TOM mapameTpsl TPEYroJbHOTO HEYETKOro uncia A,, 0OJHO3HAUYHBIM 00pa3oM CBs-

3aHBI C TapaMeTPaMM TPEYTONbHOH (QYHKIMHM MpUHAWISKHOCTH MUy = f, (XX, , X 00 X)) - A

UMEHHO, A=X,,, O=X,~Xmin, S=XmaxX-

Takum 00pa3om, A IPeACTaBICHUS TOTEPh MOIIHOCTH B CHJIOBBIX TpaHC(OpMATOpax B
BUJIC TPEYTOJILHOTO HEYETKOTO YHUCIIa, HEOOXOIUMO OTPEACTUTh TPAHUIIBI HOCUTEINS HEYeT-
KOT0 MHOXKECTBA ¥ MOJIAJIbHOE 3HAYCHUE.

Bocmonb3yemcst HapaboTkaMu A€ TEpPMUHUPOBAHHOTO moaxo/a [2].

HcXoqHBIMH SBISIFOTCSL TACTIOPTHBIC JAHHBIC TIO MOTEPSM MOIIHOCTH B CHJIOBBIX TpaHC-
(dopmaTopax — 3T0 moTepu xonoctoro xoga AP, Ha3bpIBaeMble TakkKe MOTEPSIMU B CTAIH, U

TIOTEPH B PEKUME KOPOTKOTrO 3aMbikaHus AP . VKa3aHHbIC BEIMYMHBI 3aBUCAT OT HOMHHA-

JbHOM MOIIIHOCTH U KOHCTPYKTUBHBIX OCOOCHHOCTEH TpaHchopMaTopa.

B [3] nmoka3ano, 4To mpu OTKIIOHCHWHU BEIMYMHBI HANPSHKCHUS HA 3aKUMax TpaHchopma-
TOpa OT HOMHHAJILHOTO 3HaYEHUS] U3MEHSETCS UHIYKIUS B CTaJld MarHUTOIIPOBOA, a MOCKO-
JBKY TIOTEPH B CTaIM TpaHchopmaropa 3aBUCAT OT UHAYKIIMH, UX BEIUYMHA YK€ HE Oyaer
COOTBETCTBOBAThH MACIOPTHBIM JTAHHBIM.

[To naHHBIM SKCHEPUMEHTAIBHBIX HCCIeAOBaHMi [3] moTepu B crayu TpaHcopmaropa
CBSI3aHBI C UHAYKIIMEH SMIUPUUYECKON 3aBUCUMOCTBIO

AP.=B"f ", (1)
rae m = 3 npu 3HadeHusax uaykauu B =1,5 ... 1,8Tn nna tpancdopmaTopoB paccmarpuBa-
€MBIX MOLIHOCTEM.

B 10 ke Bpemst HHIYKIHS B cTaly TpaHCc(HOpMaTopa U3MEHSIETCS IPSIMO MTPOMOPIIHOHAIIb-
HO HamNpsHKeHUI0. MOXHO 3a/1aThCsl OTKIIOHEHUEM HaNpsHKEHUS Ha 3aXUMax TpaHcopmaTtopa
B npeaenax 5 % oT HOMHUHATBLHOTO 3HAYCHHUS, YTO SIBISIETCS MpEAesiaMy PETYIUPOBAHMS Ha-
npsbxeHus s TpancdopmaropoB ¢ [IbB. To ects, nenecoo6pa3Ho paccmaTpuBaTh HU3MEHE-
HUE UHAYKIWU B nipeaenax +5 %. Toraa moTepu B MArHUTONIPOBOJIE MOTYT OBITH MPEICTABIIE-
HBI CJIEIYIOIIUM TPEYTOJbHBIM HEYETKUM YHCIIOM

APxx = <ARc.x. ’ APXX - APx.x.min; APxx.maX- Ach >=
= <AP_; (1-0,95)AP._; (1,05-1)AP._ > = (2)
= <AP{x’ 0’14ARCX’ 0716APX.X.>'

Jlnst pacdeTa moTepb MOIIHOCTH B TpaHchopMaTropax menecoo0pa3Ho BOCIIOIB30BATHCS JIe-
TEPMUHUPOBAHHOW METOIUKON [4] ompeiesieHus FO0BbIX IOTEPh SHEPTUH B TpaHchopmaTope

A4 =NAP_ [B760+AP_ KT, 3)

rae T —4uCIIo 4acoB moTepsb [4].
Otcrona
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AP=AR, KR—_+AR,. (4)
8760

Yucao 4acoB MOTeph MOLTHOCTH B TpaHC(oOpMaTope MOKHO OLEHUTH B 3aBUCUMOCTH OT
XapakTepa Harpy3ku norpeoureneii cetu. Mzsectno, uto mis TII 10/0,4kB BenmuunHa T u3-
MEHSIETCS B IIUPOKUX MpeJIeiax:

— 7 = 11004 a5 KOMMYHaJIbHO-OBITOBOW HArpy3KH;

— 7 = 15004 ans mpou3BOJACTBEHHOM HATPY3KH;

— 7 = 18004 ans cMenIaHHO#M ¢ peol1aJjaHeM POU3BOJCTBEHHOM HATPY3KH;

— 7 = 14004 g5 cMenaHHOM ¢ peodiajaHueM KOMMYHaTbHO-OBITOBOM Harpy3KH.

ITpu 3TOM cieyer y4uThiBaTh, 4ro T, =0;7, ., = 8760, a, caenosarenpHo, YUCIO 4acOB

MNOTCPb MOIMHOCTHU MOKHO IMPCACTABUTL HCUCTKUM YHUCJIOM BUJA
T =<r,71,8760-7>. (5)

Koaddumment 3arpysku K, tpancdopmaropa npeacrapisier co00ii OTHOILICHUE PACYETHO-
r'0 3HAYEHUS TOKA Harpy30K K HOMHHAJIBHOMY TOKY TpaHchopmaTopa.

JInsi OLEHKH CPEIHEro 3Ha4YeHWsl NOTeph MOIIHOCTH BEIWYHHY KOd(dHuIeHTa 3arpy3Ku
CHJIOBOTO TpaHCc(opMaTopa Ha CTauK MPOSKTUPOBAHUS MOKHO MpuHATh K, = 1. [Ipu pacuere
MOTEPh B PEXKMME MAaKCHMAIBHBIX Harpy30K 33Jal0TCsl PEKOMEHAYEMbIM JIIsl JAHHOW KITMMa-
THYECKOM 30HBI 3HaYCHHEM KO3(D(HUIIMEHTA JOMYCTUMBIX Meperpy3ok TpanchopmaTopa Ksmax
= ky. Harmpumep, Ha TeppuToprn YKpauHbI 3HaUYeHUE KOAPPUIMCHTA JOMYCTUMBIX HIEpErpy-
30k mpuHEMaetcs K, = 1,4 [4]. Kpome Toro, mpu HU3KHX TeMIIepaTypax B 3MMHHI TEPHOT
BCJICICTBHE YJIYYIICHHUS Tpolecca OXJaxIeHHS KOI(Q(OUIMEHT JOMYCTUMBIX MHEperpy30K
TpanchopmaTopa MOKET ObITh YBEIIMUEH.

Taxum o6pazom, 3HaueHne Ko3(huImeHTa 3arpy3ku MOKHO TPEACTaBUTh B BUJIE TPEYTO-
JHHOTO HEYETKOTO YHCiIa

k,=<1; 1; 0,4>. (6)
[Moacrasus (2), (5), (6)B (4), HOAYINM BBIPAKCHHE /IS ONMPEACICHUS MOTEPh MOITHOCTH
B CHJIOBBIX TpaHc(opMaTopax B HEUETKOU (opme
AP =<AP,;AP,-0,86AP, ;1,98 P + L18P -AP>=

—< AP +AP AP L

K.3. X.X.! K3.

+0,14AP ; (7)
60 h

T
1,96-—— NP _ +0,1@\P_ >.
1.96" 5760 *

Pe3ynbTaThl pacueToB ¢ MCIHONIB30BaHUEM BhIpakeHHs (7) mpuBeneHs! B Tadn. 3xecy AP, -
AP, —MonanbHble 3HAYEHUS HEUETKUX 3HA4Y€HUil MOTeph MOIIHOCTH B CUJIOBBIX TpaHC(OpMa-

TOpaX COOTBETCTBEHHO JUII KOMMYHAIbHO-OBITOBOW Harpy3kH, MPOW3BOJICTBEHHOW HarpysKH,
CMEIIIaHHOH ¢ TTpeodiIalaHueM POU3BOJICTBEHHON HArpy3KH, CMEIIAHHOM ¢ MpeodiajaHieM Ko-
MMYHaJIbHO-OBITOBOM Harpys3KH.

Jns pemenust 3amav aHanuza 3¢G@GEKTUBHOCTH PabOThI CHIIOBBIX TpaHC()OpPMATOpOB B
KOHKPETHBIX YCIOBUSAX yJO0OHEE UCIOIB30BaTh HE TAOJMYHOE, a AaHAIUTUYECKOE TPEeACTaBIe-
HUE 3aBUCHUMOCTHU IOTEPb MOLIHOCTH OT HOMHHAJIBbHON MoIIHOCTH TpaHchopmaropa. s
3TOTO BOCIIONIB3yeMCSI METOAMKOM HEUETKOTO PErPECCHOHHOTO aHaIN3a, IPUBEICHHON B [2].

B pesynbTare mosiydeHa HeYeTKas perpecCHOHHast 3aBUCUMOCTD (8) MOIIIHOCTH TIOTEPh OT
MOIIHOCTH TpaHcpopmaTopa (puc.).

AP=aSP+ S+ ¥ (8)
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Tabnumua
Ilacnopmuule danHble u pacuemuule 3HAYEHUS MUHUMATbHBIX, MAKCUMATbHBIX U MOOAIbHbIX
3HAUEHUl NOmepb MOWHOCMU 8 cun08vlx mpancgopmamopax 10/0,4xB

H,?II;/;HH}(I:@MEI’H Ach ' ARcs ’ AI:)min ’ AF)max ’ AF)ml' AF)m2 ’ AI:)m3 ' AI:)m4 ’
kBA kBT kBt kBt kBt KBT kBt KBT kBt
10 0,075 0,3 0,06 0,67 0,11 0,13 0,14 0,1p
16 0,08 0,43 0,07 0,94 0,13 0,15 0,17 0,16
25 0,09 0,69 0,08 1,46 0,18 0,21 0,23 0,20
40 0,14 1 0,12 2,12 0,27 0,31 0,35 0,30
63 0,22 1,47 0,19 3,14 0,40 0,47 0,52 0,45
100 0,27 2,27 0,23 4,76 0,56 0,66 0,74 0,683
160 0,41 3,1 0,35 6,55 0,80 0,94 1,05 0,91
250 0,56 4,2 0,48 8,88 1,09 1,28 1,42 1,28
400 0,73 5,9 0,63 12,41 1,47 1,74 1,94 1,67
630 1,1 8,5 0,94 17,93 2,17 2,56 2,8% 2,46
1000 1,55 12,2 1,33 25,71 3,08 3,64 4,06 3,50
1250 1,85 13,5 1,59 28,60 3,55 4,16 4,62 4,01
1600 2,3 16,5 1,97 35,00 4,37 5,13 5,69 4,94

[m}

[m}

Pmin
Pmax

— Perpeccus

*

A

500,00

[IpousBoacTBEHHAS

CMmeranHas ¢ npeo6JiajaHueM IpOU3BOICTBEHHON

1000,00

SH, kBA

1500,00

CMmeranHas ¢ mpeo6iajaHueM KOMMYHaIbHO-OBITOBOM

KomMmyHanpHO-OBITOBAS

Puc. Heuemxas pecpeccuonnas 3a8Uucumocms MOWHOCU NOMePb 8 mpancgopmamope
om MOWHOCIMU mpancghopmamopa
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3HaueHUs HeYeTKHX Kod((UIMEeHTOB perpeccuu A KOMMYHAJIbHO-OBITOBOW HArpy3KH
a = <-1,42292E-07, -7,2213E-07, -1,023E-08> <0,0014, 0,0038, 0,0377y%,= <0,0457,
0,0897, 0,4966>;11s1 mpom3BOACTBEHHOW Harpysku o = <-1,42292E-07; -8,8014E-07,
-1,023E-05>f =<0,0014; 0,0045; 0,0377y,=<0,0457; 0,0993; 0,4966x11 cmemaHHOU C
npeodyiagaHueM MPOU3BOJACTBEHHONW Harpy3ku o = <-1,42292E-07; -1,0179E-06; -1,023E-
05>; B =<0,0014; 0,0050; 0,0377y,=<0,0457; 0,1064; 0,49663)11 cMemaHHOH ¢ MPeoo-
JalaHueM KOMMYHaJIbHO-OBITOBOM Harpysku o = <-1,42292E-07; -8,5473E-07; -1,023E-05>;
B =<0,0014; 0,0043; 0,0377y=<0,0457; 0,0969; 0,4966>.

BeiBoa. Takum 00pa3om, pa3paboTaHHbIE HEYETKHE 3aBUCUMOCTH MO3BOJIIOT PACCYUTATh
MOTEPHU MOITHOCTH B CHJIOBBIX TpaHC(OpMaTopax Ha paHHHUX CTAIMIX MPOCKTUPOBAHUS MPHU
OTCYTCTBUHM KOHKPETHBIX XapaKTEPHCTHUK MOTEPh, MOTYT HCIIOJIb30BATHCA B OOLIUX UIS CETH
ONTUMH3AIMOHHBIX pacyeTax, UCMONb3YIOT U 0000Ia0T pa3paboTaHHbIE paHee JeTePMHUHU-
POBaHHBIE MaTEMAaTHIECKUE MOJICIIH.
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3ABAJIOCTIMKA CUCTEMA IEPEJAYI JIAHUX
JJIA CHJIOBOTI'O TIEPETBOPIOBAYA

3anpononosana xoncmpyxyis nogoco inmepgeticy nepedayi 0aHux, RPU3HAYEHO20 CREYIANbHO Ol iHme2payii' y cunoguil
nepemeopo6a, O10KU AKO20 3HAX00AMbCA HA 8i0CMAaHi 00uH 8i0 00Ho20. Llell sapianm peanizayii kanany 36  A3Ky NOEOHYE Y
€00i npocmomy anapamHo2o ma npocpamnozo 3ade3neuenns inmepgeicy i, 8 mou e uac, 00CMamuii pigeHb 3a8a00cmiti-
Kocmi, wo 3abe3neyye cCmitiky KOMYHIKAYito Midc O10Kamu nepemeoprosaid.

Knrwowuoei cnosa: 3asadocmiiikicmy, nepedaya 0aHux, CUIO8Ull nepemeoprosay.

Ipeonosicena KoOHCMpPYKYyUs HO8020 UHMmMepelica nepedauu OAHHBIX, NPEOHAZHAYEHHO20 CHeYUANbHO OJii UHMeZpayuu 6
Cun08oll npeobpazosamens, O10KU KOMOPO2O HAXOOAMCA HA PACCMOAHUY Opye om Opyea. [lannvlil apuanm peanusayuu KaHaid
€6A3U coyemaem @ cebe npocmomy annapamno2o U nPOSPaMMHO20 obecnedenus unmepgetica u, 6 mo gjice 8pems, 00CMaAmMoH-
HblIl YPOBEHb NOMEXOYCIMOUU80Ccmu, 0becneuugaem YCmouuugyo KOMMYHUKAYUIo Medxcoy O1oKamu npeobpazosameis.

Knrwouegwle cnosa: nomexoycmoiiuugocms, nepedaia 0aHHbIX, CULOBOL Npeodpazoeameis.

The design of a new data communication interfasggded specifically for integration into the poveemverter units, which
are at a distance from each other. This versiothefcommunication channel combines the simpli€itpehardware and software
interface and, at the same time, a sufficient lef/abise immunity, which ensures stable commuaitaetween units converter.

Key words:robustness, data transmission, power converter.

IlocranoBka npoo6saemu. [lix gac poOOTH CHIIOBHX €JIEKTPOHHUX MPHUCTPOIB BAXKIUBUM
MUTAHHSAM € TOYHICTB Nepeadi iHdopMarlii MK CUCTEMOIO KepYBaHHS Ta 00’ €KTOM KepyBaH-
Hi. Benuki cTpym#, 1o mpoOTIKalOTh MO CHIIOBHX €IEMEHTaX CXEMH, CTBOPIOIOTH IOTYKHE
eJIEKTPOMAarHiTHe I0Jie, SKe HEraTUBHO BILIMBA€ Ha poOOTY IHMIMX eleMeHTiB cxeMu. Oco0-
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