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onTMMUM3ALNA HOPMAJIbHbBIX PEXXMMOB
NVHWN 9NEKTPOMEPEAAUN

MHx. MOCMENOB E. I, 3aen. fedat. HayKn n TexHukn Pecny6nnkn benapyce,
[OKT. TexH. Hayk, npod. MOCIMENOB T. E.

Benopycckuii HTLOHANBHBIA TeXHNYECKNI yHUBEPCUTET

OfiHOW 13 BaXHEMLWMX NPo6/emM 3HepreTUKX cnefyeT CYMTaTb MOBbILLIEHUE
3KOHOMWYHOCTMW 3HEPreTUYECKNX NPeSnpuUsTUil, B TOM YMCAE U NINHWIA 3NEKTPO-
nepefayn. YMeHbLUeHME TEXHOMOMMYECKOro pacxofa aHepruy anekTponepesauy
Nprobpeno MNepBOCTENEHHOE 3HAYEeHUE Cpeau MeponpuATUA 3KOHOMUM TOM-
NnBa.

BblIsicCHAA YCNOBUSA MOBbLILIEHUS 3KOHOMUYHOCTW NIMHUK 3NeKTponepegaun,
HeobX0AMMO pacCMaTpuBaTh €€ Kak BaXXHEMLUWIA CTPYKTYPHbIA 31EMEHT 3Hep-
rocucteMbl. CnefyeT pa3iMyaTb PEXXUMHYIO 3KOHOMUYHOCTb - 3KOHOMMWYHOCTb
AN BCei 06befMHEHHOW 3HEProCUCTEMbI B LIEIOM M TEXHONOMMYECKYH) 3KOHO-
MUYHOCTb - 3KOHOMMWYHOCTb [/1 KaXOro 3/IeMeHTa 3HeprocucTeMbl Npu co-
ONIOAEHNN PEXUMHON 3KOHOMUYHOCTKN (BHYTPEHHAS onTummsaumusa) [1]. B gaH-
HOIi CTaTbe YAeNnseTcs BHUMaHVEe B OCHOBHOM BbISIBIEHWUIO YC0BUIA TEXHOOIN-
YECKON 3KOHOMWYHOCTW IMHWUIA 3MeKTponepesayn - ONTUMM3ALMU PEXMMOB
NVHWUW 3NeKTponepeaun. HeKoTopble U3 3TUX YCMNOBUIA BbinM yKasaHbl [2] npw
aHam3e CTPYKTYpbl MOTEPb MHUK 371eKTponepeaydn. s yTOUHeHMs yCoBUiA
9KOHOMWUYHOCTM HOPMasbHbIX PEXUMOB NIMHWUKU 3MEKTPONepejaydn obpaTumcs,
npeXxae BCEro, K MOHATUIO MakcumanbHoro KI[ nvHum nepegayn, KOTOPbIiA
onpegensieTcs Kak camoe 60/blloe 3Ha4yeHne KM npu “3MeHeHUU Harpysku B
[OCTaTOYHO LUMPOKUX Npefenax v HEM3MeHHOM HanpsXXeHWn O4HOM0 U3 KOHLI0B
NNHWUW, T. €. pM, YA0BNETBOPStOLLEe ypaBHEHMAM [3]:
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N BeMYMHA NOTePb MOLLHOCTU B IMHUK JIP MOXeT 6bITb onpefeneHa no op-
mynam [3]. Mocne gutdhepeHuMpoBaHnsa BblpaXKeHus (2) cornacHo ycnosuio (1)
M COOTBETCTBYHLLMX NPeobpasoBaHUiA MOXHO MOAYYMTb (HOPMYNY MaKcUMasb-
Horo KMA nvHun (npunoxeHune 1):
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o-X — —BfJ)n, ClLy- AaCuy "I" AffCff,
(4)
P=5a1C,, + Y=2"mMOvi+ 2PaCo + 1,
Mg, 54, Co, Pa, i?, C,, I'M - [OeliCTBUTENbHbIE N MHUMbIE COCTaBAAHOLLMNE

0606LLEHHbIX NOCTOAHHBIX IMHUU Mepeaayun.

W3 aHanm3a BbipaxkeHWid (3) 1 (4) cnegyeT, 4To MakcuManbHbliA KM oTHO-
CUTCA K XapaKTePUCTUKAaM MHUN 37IEKTPOMNEPESaYn; ero 3HauyeHne onpegenser-
CA CONPOTMBEHUAMMN U NPOBOAVMOCTSAMU JIMHUN U €€ KOMMEHCMPYIOLWUX YCT-
POWCTB 1 CBOMCTBEHHO KaXK0W 3NeKTponepeaaye.

3HayeHMs NPOTEKAOWMX B KOHLUE NMHWIA aKTUBHOW U peakTUBHON MOLLHO-
CTei, Npu KOTOpbIX OyAeT MakcuManbHblil KM/A, B OTHOCUTENbHLIX eAuHMLax
Ha 6a3e HaTypa/ibHOW MOLLHOCTW ONpeAenuauch cresyowmum obpasom:

YR (5)

[nsa panbHocTein nepeaaun 200-1500 KM Pribl M3MeHSIeTCS NPUMEPHO B Npe-
fgenax 0,1-0,9 n "2mm- 0-0,6; makcumanbHomy KIT1[, COOTBETCTBYIOT CpaBHM-
TeNbHO HeOO/bLINE AKTUBHbIE HArpy3KM U HEBLICOKME 3HAYEHUS KOIPPULMEHT]
mouHocTKn (0,4-0,8). Pexkum paboTbl NMHUK ¢ MakcuManbHbiM K4 ans npo-
TSOKEHHbIX 3/1eKTponepeaay npeacTaBnsieT NPakTUYECKWUin MHTEpeC B PexXmmax
MasibIX U CpefHuX Harpysok. [nf Takux 3nekTponepegay npu Harpyskax, He
COOTBETCTBYHOLMX MaKcuManbHomy KI1[, 3ameTHO YyBenMyMBalOTCA OTHOCU-
TeflbHble MOTEPU aKTUBHOM MOLLHOCTM W YXYALLAKTCA 3KCNNyaTauuoHHbIe 3KO-
HOMWYeCKMe nokasaTenu snektponepegayu. MoaTomMy HeobXoAUMO CYLLECTBEH-
HO MCMNO/b30BaTb BO3MOXHOCTU [A/15 MOBbILEHUA PEXXUMHON 3KOHOMWUYHOCTU
anekTponepegayun. OfHa M3 TakMx BO3MOXHOCTel - obecneyeHMe MUHUMYMa
noTepb aKTMBHON MOLLHOCTU 3a CYET PeryanmpoBaHWUs PeakTUBHOW MOLLHOCTM
MHUA U COOTBETCTBEHHO PEry/nMpOBaHMe HampsXKeHUA MO KOHLAM MHUK me-
pefayv, a Npu HaJIM4yMn OrpaHUYEHU - OTHOCUTENbHOT0 MUHUMYMa MOTepb.
B kauecTBe nmapameTpa, ONpeAensioLLero ykasaHHbI pexxuM, yao06Hee MpuHATb
nepenag HanpsHKeHWiA IMHUKN Nepesadn Uan nNpyu PUKCUPOBAHHOM HanpsXXEeHUN
B ee KoHUe Uz - HanpshkeHue B Havane nMHumM Ui. Torga nus ypaBHeHWs
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Mo/y4YMM COOTBETCTBYIOLLLEE YC/IOBUE 3TOTO PeXMMA.

6



AKTUBHblE MOLLHOCTM B Hauyane M B KOHLIE JIMHUM 3M1eKTponepeaaun yepes
0606LLeHHbIE MOCTOSIHHbIE MOXHO MpPeACTaBUTb COOTBETCTBEHHO BbIpaXe-
HUAMMK;

p,=u" I;sma|j + B sin(0,2 -a,3); (8)

Pj - -U; Esin as; + B sm(Q.2 +Q22) * 9

rge Ui m Ul - mogynn HanpskeHWin B Havase U B KOHLE MHUW 3M1eKTponepesa-
um; ©12 - yron capura mMexzay BeKTopamu HanpsbkeHuin (Y, m Uy, A, B, C, D -
MOAynn 06006LLEHHBbIX MOCTOSIHHLIX MHWUW 3neKTponepegaun; au = 90° - \|/g +
+Vjlo; ay, =90°- \iB - Uin, olu=90° - Wg Va, ujg, Wo - yribl 0606LeHHbLIX NO-
CTOSHHbIX/!, B, D.

W3 BblpaxkeHuin (8) n (9) cnegyeT, 4TO BENNYMHA NOTEPb aKTUBHOW MOLLHO-
CTV MOXET 6bITb OnpeAeneHa no gopmyne

gB-J,p[ls'ma,,,,—bJ?;\'P;—sma,, HEL’BJ—I sm(Op_-a,2)-"""sin (0,2 -bair),
- B

B

WK Nocne NpeobpasoBaHUiA MOMyYUM
I . 2 . o
BP =E({7’fZ)SInaj] +U-"A's\na:i ~217|{7, sinai2 cos©12). (10)

Ha ocHoBe BbipaxkeHusi (10) 1 ypaBHeHNs (7) HaligeM nepenaf HanpspKEHNIA,
MpW KOTOPOM OYAYT MUHMUMa/IbHbIE MOTEPU aKTUBHOW MOLLHOCTMW B CleAYHOLLEM
BUgE:

w - Uj _ 5j,cos0 -a”

ul a. )

N COOTBETCTBEHHO 3HaYEHUE ITNUX NOTEPb

Bp.=al "AA o UL 12
B- B- (12

PaccmoTpeHVe 3HauyeHWn nepenaja HampsHKeHWA, COOTBETCTBYHOLLMX Hau-
oonbliemy KI1[4 nuHUM 3nekTporepedaun B YCMOBUAX 3afaHHON aKTMBHOW
MOLLHOCTW, MOKa3ano, 4YTo AOMNYCTUMbIe 3HAYEHUA Mepenaja nofyyalTcs ans
MasblX U CpefHUX HArpysok, a Ans 60/blUMX Harpy3oK OHW CTaHOBATCHA Hepfo-
nycTumo 6onblivMu. Bonee cylleCcTBeHHbIE BO3MOXHOCTU AN MOBbILIEHUS
3KOHOMWUYHOCTY peXuma 3/MeKTponepesadynm MOXeT COCTaBUTb rybokoe pery-
NNPOBaHWE HAMNPSHKEHUA IMHUWM B COOTBETCTBUMU C U3MEHEHUEM ee HarpysKu.
MosBnseTca BO3MOXHOCTL Nepefayun 060 MOLWHOCTH ¢ MakcuManbHbiM K.
OfHako wuMmeeTcss HEOOXOAMMOCTb MPOBEAEHUS WCCNEAOBaHWA MO TEXHWUKO-
3KOHOMMYECKOI OLIEHKE LIeNnecoobpasHOCTU U 3PGPeKTUBHOCTM Ty6OKOro pery-
NNPOBaHNS HaNpsKkeHWs. B nMetowmxcsa nonbiTKax Takol OueHKM [4], K coxa-
NEHUIO, He YUUTbIBAETCA PAL BaXKHbIX PaKTOpoB. Tak, aflekTponepesayn 0gHOro
HanpsbxkeHus 6yayT paboTaTb MapanfenbHO C CeTaMu 60nee HWU3KOT0 HOMM-
Ha/IbHOTO HanpshkeHus, HanpumMep nuHUM 750 KB - ¢ cetamn 330 kB. Perynu-



poBaHWe HanpsXeHus anekTponepefaydn 750 KB npuBefeT K nepepacnpegene-
HMIO CyMMapHOro MOTOKa MOLLLHOCTM MeXAY 3/1eKTponepegayeii 1 napanniefbHo
paboTaloLlwMMmn CeTAMMW, YTO BbI30BET COOTBETCTBEHHO M3MEHEHWE MOTEPb MOLL-
HOCTW W 3HEPIUU B CeTAX. ITO 0BCTOATENLCTBO HE YYUTLIBANOCh B YKa3aHHbIX
paboTax. Kpome TOro, B HUX BbIOOP CXEMHbIX U PEXUMHBIX NapameTpoB 3ekK-
Tponepegay NPoU3BOAUTCA He NO MPUHLMNY MUHUMYMa NPUBEAEHHbIX 3aTpar,
a Mo MUHMMYMY MOTEPb aKTUBHON MOLLHOCTU. B pe3ynbTaTe He yuuTbIBAKOTCA
3aTpaTbl B KOMMEHCMPYHOLLME 1N PEryNMpyloLLne yCcTpoicTBa. B obuiem ciyvae
BblpaXKeHVe NPUBEAEHHbIX 3aTpaTt 411 onpejeneHns SKOHOMUYECKOl Lienecoob-
PasHOCTM W 3(MEKTUBHOCTU TNyOOKOro PerynnpoBaHUs HanpsbkeHus Oyaet
NMETb CneayoLLnii Bua,

3=paKn+ pAK + pAT + A3,PH + A3xpx + AScPC (13)

rae pnkg, pkKk n pIx - exerogHble 0TYUCNIEHUA OT CTOMMOCTU COOTBETCTBEHHO
NNHWK, KOMTMEHCUPYHOLWUX YCTPOMCTB U TpaHchopMaTopoB (aBTOTpaHcthopMa-
TOpoB); JISH - MOTepu 3HEpruy Ha HarpeBaHWe NPOBOLOB 3MEKTpONepesayn;
pH- cTtoMMocTb 1 KBT-4 noTepb 3HEPrUM Ha HarpesaHWe NPoBoAOB; Px - cTou-
MOCTb 1 KBT 4 noTepb 3Heprum xonocToro xoda nepegadu; A3X - MoTepun aHep-
rMn X0/I0CTOr0 X0Aa, BKMUaA U NoTepy Ha KOpPoHY; ASC ~ U3MEHEHWe MNoTepb
SHEPTNN B LUYHTUPYIOLWUX CeTAX NPW WU3MEHEHUU HANPAXEeHUsA 3neKTpone-
pegauun.

MeTofoM NAaHMpPOBaHUA 3KCNepuMeHTa Oblv NMPOBefeHbl MCCNef0BaHuUs
[5] n3MeHeHMs NOTepb B LUYHTUPYIOLWMX CETAX B 3aBUCMMOCTM OT HanpsXeHus
anekTponepegaun 750 KB ana o6beAMHEHHOR sHeprocucTemsl KOra. Bbino yc-
TaHOB/IEHO, YTO, HECMOTPSA Ha KoNnebaHWA MoTepb Npu Nnepexofe OT OLHOro pe-
XUMa K ApyromMmy, 3aBUCUMOCTb U3MEHEHUSA NOTEPL MOLLHOCTU B LUYHTUPYIOLLNX
ceTsX OT HanpsXKeHus snekTponepefayn 750 kKB ocTaeTcs NOYTU HEU3MEHHOIA.
BbisBneHa KoppendumoHHas CBA3b MeEXAY HanpsXeHWeM 3fekTponepegayu
750 KB 1 n3meHeHWem NoTepb MOLLHOCTU B LUYHTUPYHOLWMUX CETAX B BUAE Cre-
LYIOLLEr0 BblpaXKeHus:

AP, =an+d-yLl)P, (14)

roe P v v - aKTMBHAA Harpyska v cpefiHee Hanps>KeHue 3/IeKTpornepefayun; a, p,
Y- aMnupuyeckme Ko3MULMEHTbI, onpeensemMble U3 pacyHeTOB PEXVMOB 3/1eK-
Tponepegauun u WYHTUPYHOLWKX ceTeid [6].

PacueTbl [6] MoKasanu, 4YTO W3MEHEHWE HarMpsXeHUs 3neKTponepesayn
750 KB Ha 1% npuBOAMT K MU3MEHEHUIO aKTUBHOW MOLLHOCTM B ceTh 330 KB Ha
0,5-1,5 MBT 1 B camoii anHmm 750 kB - Ha 0,2-1 MBT (B 3aBUCMMOCTM OT Be-
NIMYMHBI Harpy3ku anekTponepegadn 750 kB).. Takum o6pa3om, M3MeHeHue no-
TEPb B LUYHTUPYIOLWMX CETAX MPU PEryampoBaHUmM HaNps>XXeHUs 3neKTponepesa-
4m MOXeT 6bITb 60/bLUE, YEM B CaMOli 3/ieKTponepeaaye. Bce aTo cBUaeTenbCT-
BYET 0 HEO6XOAMMOCTM yyeTa U3MEHEHNS MOTEPb B LUIYHTUPYIOLLMUX CETAX Npu
onpegeneHun aPHeKTUBHOCTU rNyO6OKOro PeryinmpoBaHns Hanps>KeHUn anek-
Tponepegay. Tak Kak 3TOro y4yeTa npu paccMOTPeHUU rnyBoKoro perynvmposa-
HUa [6] He npou3BOAUMIOCH, YKa3aHHAas 3afava [0/DKHA CMY>XWUTb NpesmMeToM
creymanbHOro uccnefoBaHus. [ns ee pelleHnss Heo6XoAUMbI faHHble 06 yA0-
POXaHMU TPaHC(HOPMaTopOoB Mpu rNyO60KOM PerynvpoBaHUN Hanps>xeHus. Mpu-
HATBIA [4] KoauUMeHT yaopoxaHusa a = 1,25 npeacTaBnseTca COMHUTENb-
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HbIM. [0 AaHHbIM VIHCTUTYTa TpaHchopmaTopocTpoeHus [5], And MOLWHbIX aB-
TOTPaHC(OPMATOPOB NPU PEryMpPOBaHMM HAMPSHKEHWA B HeWTpanu OTHOCU-
TeNbHOE YBENMYEHMe YAeNbHOM CTOMMOCTM aBTOTpaHc(opmaTopos, py6/(kB A),
coctaBnfaeT 1-3 % Ha 1 % paclumpeHus npefenos perynnpoBaHusa; 3HayeHue
3 % oTHOCUTCH K aBTOTpaHcopmaTopam 1150 kB. [ns aBTOTpaHC(HOpMaTOpoB
750 kB pekomeHayeTcs [5] 2 %. 9T0 TaKxXe CBUAETENbCTBYET O HEOOXOANMOCTH
NpOBeAeHUs CneLmanbHOro MCCNefoBaHns Ans BbIICHEHWS 06/1acTeil MpumeHe-
HWUS TNYOOKOro PerynMpoBaHUs HanpskeHus. 34ecb ke COpPMYynMpOBaHbl
TOMbKO NPUHLMMMANbHbIE MONOXEHUS PELLEHUS 3TON 3afaum.

[na onTMMmnsaumMm pexxumoB 3neKTporepefayn BaXKHO MPaBUSILHO YYeCTb
KOPOHMPOBaHWe NPOBOAOB MpW OrfpefesieHun napameTpoB NIMHUK 3NeKTponepe-
Jaun. K coxaneHuio, NMetoLmnecs MeTofbl onpeaeneHns notepb MOLWHOCTU Ha
KOPOHY He MOryT ObITb MCMOMb30BaHbl A4/19 3TOr0 y4yera, Tak Kak OHU 6a3upy-
I0TCS Ha pacyeTe CPefHUX YAefnbHbIX NOTepb MOLLHOCTWM Ha KOPOHY A1 che-
AyloLLMX BMAOB NOrofbl; Xopowas norofa 6e3 0cajkoB, CyXOi CHer, U3MOpO3b,
[0X[b M MOKpbIA cHer. C NOMOLLbIO 3TUX METOA0B ONpeAenstoT rofoBble noTe-
PU 3HEPrMU Ha KOPOHY Mo (opmyne

JH

roe APuLm ti - NnoTepy MOLHOCTY W YKUCNa YacoB, COOTBETCTBYIOLME 2 UHTEH-
CMBHOCTW [OX/S 1 MOKPOFO CHera.

Torga cpeHerofoBble NOTEPU MOLLHOCTM Ha KOPOHY MpU LOXAE M MOKPOM
CHere HaxoAsTCA MO BbIPKEHUIO

s =2 (15)

rae Io- oblwas NpoLoMKUTENBHOCTL JOX/AA U CHEra.

[ns onTumunsauum pexxrMMoB SIMHUW 3M1EKTPONEpesayn CpefHerofosble Mo-
TepU MOLLHOCTU Ha KOPOHY He MOryT ObITb MCMO/b30BaHblI B KA4eCcTBe WUCXOL-
HOI MHOPMALMN BCNEACTBME 3HAUYMTENILHOTO N3MEHEHUS BENNUYUHBI YAEbHbIX
NnoTepb Ha KOPOHY B 3aBMCMMOCTU OT MOTrof4bl U ee pacrnpefeneHns BLONb Tpac-
Cbl IMHWK 3neKTponepegaun. [na npumepa NpuBefem pesynbTaTbl U3MEPEHWi
noTepb Ha KOPOHY Ha anektponepepade 750 kB KoHakosckasd NPAC - Mocksa.
Mpu cpeaHerofoBbIX yaenbHbIX noTepsx 16-30 KBT/KM yfenbHble NoTepu npu
nnoxow noroge coctasmunm 600-800 KBT/kmM [8]. M03TOMY HenpaBMAbLHO MPOBO-
OUTb ONTUMU3ALUIO PEXMMA NIMHUKM 3N1EKTPONepeaayn no akTMBHON MPOBOAU-
MOCTU, COOTBETCTBYHOLLEW CpeHerofoBbIM YaebHbIM NOTEPAM Ha KOPOHY. AK-
TUBHAas NPOBOAUMOCTb [OJIXXHA ONPeAenaTbCa No noTepsmM, COOTBETCTBYIOLUM
MOMEHTY M MOTOLHbIM YCNOBMAM ONTUMM3aLUN. T1pU HaIMUYMK YKa3aHHbIX UC-
XO[HbIX AaHHbIX NOTEPU MOLLHOCTU Ha KOPOHWPOBAaHWE NMPOBOLOB MNHUMW 3NEK-
Tponepefayn Ansa paccMaTpUBaEMoro pexxmma Moryt ObiTb NOACYMTAHbI MO

thopmyne

(16)



rae l,,- ANMHa yyacTKa SIMHUM 3MeKTponepeAayn, Ha KOTOPOM HabniogaeTcs B

[JaHHOM pexumMe noroga «r», U NOTepu MOLLHOCTM Ha KOpoHy APkt Cymma
0

'Y 6epeTcs MO BCeli ANMHE NMHUW. BO3MOXKHO TaKXe onpeaeneHne akTUBHbIX
1

NPOBOAVMOCTEN, COOTBETCTBYIOLLMX MOTEPSIM HA KOPOHY MO y4acTKam NUHWK /,
C pasNMYHOWA MOrofoi 1 nocnefyoWMM NOCAef0BaTeNbHbIM CM0XEHNEM BCEX
YYacTKOB /19 MOJlyYeHUA IKBUBAIEHTHLIX MapaMeTpoB JIMHUWM 3/1eKTpone-
pefauu.

KopoHunpoBaHWe nNpoBOLOB MPUBOAUT K U3MEHEHUIO €MKOCTU NNHUKW. Benn-
YMHbI 3TOFO0 U3MEHEHUS MOTYT ObITb MoAcHUTaHbl No opmynam [8]. Ans anek-
Tponepegaun 750 KB npu yaenbHbIX NoTepsx Ha KopoHy OP™ = 600 kBT/kM yBe-
NNYEHNE eMKOCTHON MPOBOAMMOCTK cocTaBuno Al = 0,54 « 10" CMm/KM, nnm
npumepHo 12 % eMKOCTHOW NPOBOAUMOCTU IMHUKN G€3 KOPOHbI. [ns 3/1eKTpo-
nepegay 750 n 1150 KB enaTefnbHO B KaXAOM KOHKPETHOM Clyyae B 3aBUCU-
MOCTW OT 0XXMAaeMOW BeNMUYUHBI NOTEPb HA KOPOHY MPOBEPUTL HEOBXOAMMOCTb
y4yeTa 3TUX NOTepb NpU ONpeAeneHnn peakTUBHOW NPOBOLMMOCTMW IMHUIA 311eK-
Tponepejauu.

BbIBO/bI

1 Ans onTUMU3aLMn HOPMasIbHbIX PEXUMOB IMHUIA 3NeKTponepesadm mo-
ryT 6bITb UCMOMb30BaHbI TakKue MOHATUSA, KaK 3KOHOMUYECKUIA, MaKCUMabHBbIN
1 Hanbonbwimnin KN4 [3]. 3HaueHne makcumanbHoro K[ moxet 6bITb onpege-
neHo no copmyne (3), a COOTBETCTBYIOLLME 3HAYEHUS aKTUBHOM W peakTUBHOWA
MowHocTr - no (5) u (6).

2. CyLLecTBEHHblE BO3MOXHOCTU /19 CHUXEHMSI TEXHWYECKOrO pacxofa
MOLLHOCTW MpeAcTaBseT rnyboKoe perynmpoBaHme HanpskeHus nmHun. OfHa-
KO 3TO MeponpuaTUe HYXXAaeTcs B TLATE/IbHOM TEXHUKO-3KOHOMUYECKOM UC-
cnefoBaHUM. IKOHOMUYECKUIA 3PdeKT OT rny60oKoro perynmpoBaHus Hanpsxe-
HUA MOXET ObITb onpefesneH no gopmyne (13), KoTopas OTMYaeTCA OT paHee
M3BECTHbIX aHaNOrMYHbIX (POPMYN YHETOM M3MEHEHUS TEXHO0rMYecKoro pac-
X0fa 3HEPTUN B LUYHTUPYHOLLMX CETAX.

3. Ans onTvMM3aUMK PEeXMMOB NIMHUM 3NEKTPOMEepeaayun AOMKHbI YUUTbI-
BaTbCA Mo thopmynam (15) n (16) TeXHONOrMYeckne pacxofbl Ha KOPOHY, COOT-
BETCTBYHOLLME MOMEHTY U MOrOAHLIM YCNOBMAM ONTUMUM3auuu. Mpyu onTrMm3a-
LUMN MOXET BO3HUKHYTb HEOOXOAMMOCTb yuyeTa M3MEHEeHUs eMKOCTV MUHUK 3a
CYET KOPOHbI, YTO AO/MKHO ObITb ONPeAeneHo B KaXKA0M C/lyYae B COOTBETCTBUM
C peKOMeHAauusMun cTaTbu.

Mpuno>kexue 1
YcnoBus paboTbl NMHWK 3neKTponepegavn ¢ MakcumansHbiM K4

MakcumansHbin KM onpegensieTca Kak Hambonblee 3HadeHue KM npu M3MeHeHUU Ha-

rPy3KW B [IOCTATOUYHO LUMPOKUX Mpeaenax u HeM3MeHHOM HanpsXKeHUN OfJHOTO U3 KOHLIOB NIMHUN,
T. . 3HayeHue, Y0BNETBOPSIOLLEE YPABHEHUSM:

= 0 U -lk. =0, Ny

rae KMA onpegensetcs gopmynoi [3]:
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R
«J1" +T72-2P?2 +4,,

(n.2)

3pech a, = a, = AN +7,.C,,; p = 1aC,, - y=2/,C, +25aCq + 1, mowy-
HOCTW S2, ?2, Ai - 'B OTHOCUTENbHbIX eAMHULAX Ha 6a3e HaTypasbHON MOLLHOCTM; MHAEKC «a»
0606LLEeHHbIX NOCTOSHHbLIX 0603Ha4aeT UX JeACTBUTENbHYIO YaCTb, «M» - MHUMYH YacTb.

B cootBeTcTBMU C ycnosuamu (M. 1) Ha ocHoBe AnddhepeHLMpoBaHns BbipaxkeHus (M. 2) Hali-
[ieHbl YpaBHEHUS;

«V +a9>Mu " W2M,, - aP{TV =0 . 3)
-P=o0, (n. 4)
onpefenstoLwme 3HaYeHNs aKTTTBHOW M PeakTUBHOW MOWHOCTed Pi u 92, COOTBETCTBYHOWME MU-

HuManbHomy KA.
MoacTaenss B ypaBHeHme (M. 3) 3HaueHue 1,92JTm = P u3 ypaBHeHus (M. 4), nonyunm

ar-P7:M,,-a1Nm=0. (n. 5)

W3 ypaBHeHwuii (M, 5) n (M. 4) Haxogum:

(N. 6)
(n.7)
MonHas MOWHOCTb, COOTBETCTBYOLWAA MakcuManbHomy KM/, 6yaeT paBHa
Si. =, (n. 8)
¥«.
MoacTtansaa B (opmyny (M. 2) 3HaueHus Piur, Am,i no dopmynam (M. 8), (M. 6) n
(M. 7) nonyyiw makcumanbHblid KN4
«c u\
M= (Nn.9)
'la, a: a
1K1 nocne npeobpasoBaHuii
Tk= (N. 10)
2Ma,an-PN +y

M3 aToii hopMynbl CreayeT, UTo MakcUManbHbii KM nvMHun nepegaun onpenenseTcs ee co-
NPOTMBNEHUAMM 1 MPOBOAMMOCTAMM U MOXET 6bITb OTHECEH K ee NapaMeTpam.
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METOJHAKA IIPOEKTAPOBAHMS HMITYJIbCHBIX YCTPOUCTB
®A30BOM CHHXPOHU3AIINA

Kappupare! Texu. nayk JEPIOIIEB A. A., CBHTO . JL., HIMAKOB M. C.

FBenopycckuii 20¢cy0apcmeennslil yHUgepcumem unGopmMamuiy 1 paduoInexmpOHuKy

IprMeHeHne TPUHIUIOB UMITYIIbCHO-(a30BOr0 YIPABIECHNUA B YCTPOUCTBAX
BTOPHUYHOT'O DIEKTPONUTAHKA, PETYILATOPAX CKOPOCTH BPaleHHS DJIEKTPOUBH-
rarenei, CHCTeMax TEIEMETPHH IMO3BOJIET JOCTHYL 00Jlee BRICOKMX TeXHUYE-
CKHMX XapakTEPUCTHK, 4e€M IpH APYrod (YHKUMOHAIBHOM OpraHu3aldH ycT-
po#ictB. OfHAKO TIPH IPOEKTHPOBAHUHM MMITYJIbCHBIX YCTPOHCTB (a3oBOH cHH-
xponmzaimn (MYDC) npuxoanuTes YIUTHBATE TOT (aKT, 4TO 3aBACHMOCTH JIU-
HAMWYECKHX M KAYeCTBCHHBIX BBIXOHHBIX XapaKTECPUCTHK YCTPOMCTBA OT €rO
apaMeTpoB UMEIOT B3aUMOOOPATHHIM BHJ. TpaJWLHOHHBIM IS BHIIIOIHEHKS
Bcex TpeOOBaHUE TEXHHUIECKOTO 3a/laHK ABIISCTCS BBE/ICHUE JIONONBUTEIbHbIX
neTent (a3zoBOR CHHXPOHH3AIMHU [1], 4TO YCIOXKHAET CXEMOTEXHUYECKYIO pea-
nuzarmo Y OC, ysenuunBaeT ero CTONMOCTh, SHEpPronoTpedaeHue, rabapurs.

ITepCcrieKTUBHBIM TIyTeM YIY4IIEHUS ANHAMMYCCKMX U CIEKTpanbHBIX Xa-
PaKTEePUCTHK [IPX HE3HAYMTEIBPHOM CXEMOTEXHHYECKOM YCIOXKHEHUM YCTPOHCT-
Ba sBJIIeTCS Menonp3oBadne B MY OC meperIouaeMpIx CTPYKTYpPH U I1apamer-
poB [2, 3]. OpHako K HACTOANIEMY MOMEHTY OTCYTCTBYIOT METOIbI IIPOCKTUPO-
BaHUs TaHHBIX YCTPOHCTB, KOTOPHIE B ONHOM Mepe YIUTHIBAIU ObI JUCKPETHEIE
CBOMCTBA, HHTETPATbHYO MMIYIbCHYIO MOJIYNAIMIO, HEIMHEMHOCTY OTASIBHEIX
6stoxoB [4, 5]. D10 NPHBOAUT K 3HAYMTENIPHOMY YXYIIIEHUIO TOYHOCTH IONY-
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