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ONPEAENEHVE ONTUMAJIbHbIX PA3SMEPOB BbIPABHVBAIOLLIEFO KOHYCA KABENbHOW 3ALENKA
.M. Nebenes, 1.M. Mewwkos, E.M. MeLukos*

KemepoBCKiin TEXHONOMAYECKMIA MHCTATYT NNLLEBON NPOMBILLIEHHOCTH
*¥TOMCKMIA NONUTEXHIUHECKMIA YHBEPCATET
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PaccmoTpeHb! BONpOCh! MOAENMPOBAHMS 3EKTPUYECKOrO OIS B TPEXMEPHOM MPOCTPaHCTBE A8 TPEXKWIbHbIX Kabenevi C MeTanm4ec-
Kovi obonoykont HanpsixeHvem 10 KB. C Lesbio yMeHbLLEHWS MaKCUMasTbHOV HaMPSXKeHHOCTV 3N1EKTPUYECKOro Nosis B KabesbHbix 3aaes-
Kax rpesnaraetcs UCrosb30BaTh BbIPaBHUBAIOLLMIA KOHYC. 1N ONTUMM3aLmMm1 Pa3sMepOB BbiPaBHUBAIOLLEro KOHYCa 1CrO/b30BaHb! Me-
TOAb! NNIGHNPOBAHNSA IKCIEPUMEHTA Y HENMHEVHOO MPOrPaMMUPOBaHUA.

OmbIT 3KCIUTyaTaluy KaOelbHbIX JTUHUI MTOKa3bl-
BAET, UTO 3JIeKTpHUECcKasi IPOYHOCTh KabebHOI apMa-
TYphI HUXE MTPOYHOCTU caMux Kabeneil. K kabenbpHOI
apMaType OTHOCST KaOeJIbHbIE 3aleNKd M COeIUHMU-
TeJIbHbIe MY(THI. 3aeJIK1 ITPeAHAa3HAYCHBI JJIS1 COSIU-
HeHUsI KaOebHOM JTMHUY ¢ 3JIEKTPUUECKUMU aTlapa-
TaMU U 3JIEKTPOYCTAHOBKAMI.

[Mpu pazmenke KaOenast 4acTh €ro 00ONOYKM (MU
3KpaHa B cilyyae 9KpaHMPOBAHHOTO KaOessl) yAalsioT,
YTO TIPUBOJMT K MCKAXEHUIO CUJIOBBIX JMHUHI B reo-
MEeTpUY Kabels ¥ yBeJTMICHUIO HAMTPSDKEHHOCTH 3IIEKT-
puueckoro nossg (HDIT) B mecTe cpe3a 000104KU, KO-
TOpBIE TIPOSIBIISIIOTCA B TpeX UaMepeHusx. sl yMeHb-
mreHust HOIT anekrpryeckoro moss B MecTe cpe3a 000-
JIOUKM CYLIECTBYeT HECKOJbKO MeTonoB. Haubonee
MPOCTOii U3 HUX Pa300PTOBKA CBUHIIOBOMH (altOMUHME-
BOIf) 00010uKK. OIHAKO U3-3a HEPABHOMEPHOCTHU TOJ-
HIMHBI METAJUIMUECKOM 000JI0UKM 110 AUAMETPY, KOTO-
past MOXeT MPUBECTU K €€ Pa3phiBY 10 Kpaio, U U3-3a
HEJOCTAaTOYHOM BeIMUYMHBI pajuyca OTTMOaHUsI, HE
Bcerna yaaetrcst cHu3uth HOIT o xenaeMbix mpeaenos.

JpyruM MeTOmOM SBJISIETCS TPUMEHEHME TIOMyII-
POBOJISIINX TIOKPHITHI ITO TOBEPXHOCTH Pa3psiia MeX-
Iy Xujaoi u obonoukoi kadens. CHizkenne HOII B
MecTe 00pe3a 000I0YKY € IPUMEHEHUEM TTOJTYTIPOBO-
JSILETO TIOKPHITUS CBA3aHO C T€M, YTO 3TO MOKPHITUE
npenonpeneaser OOJbIIUe MOTEPU 3JIEKTPUUECKOI
SHEPTUH, YTO MOXET TPUBECTH K 3IEKTPOTEIIOBOMY
1po0oro u3ojsaiuu [1].

Haubonee pacnpocTpaHeHHbIM CIIOCOOOM CHUXE-
Hust HOIT y o6pe3a obomouky Kabesst sSBAsieTCs Tpo-
JIOJDXKEHUE METalIM3alMy 10 OOJIbIIETo uaMeTpa, T.e.
ucronb3oBaHue BeipaBHUBawLIEro konyca (BK). Co-
OTBETCTBYIOIINM MPOGIITMPOBAHNEM SKpaHa U TIpIMe-
HEHUEM Pa3MYHbIX U30JMPYIOIIUX MaTEPUAIOB MOX-
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HO JOCTMYh PAaBHOMEPHOTO pacIIpene]eHMs] CUJIOBBIX
JIMHUI 3JIEKTPUYECKOTO TI0JISI B KaOeIbHOM 3aeKe.

DnexTpUYecKoe MoJjie B U30MALUM KabeabHOi ap-
MAaTyphl CYIIECTBEHHO OTIIMYAETCS OT TOJS B M30JS-
UK Kabensi, rae NEeHCTBYET TOJbKO €ro paauaibHast
cocTapisoniasg. B kabenbHOI apMaType Hapsiay ¢ pa-
JIUAJbHOM COCTABJIAIOLIEN BJEKTPUYECKOTO IOJIS
JICUCTBYET TaHTCHILIMAJbHAS cocTapystomas. Perymu-
pPOBaHWE pagUaTbHON COCTABISIONMIEH UIWHAPUIEC-
KOTO TMOJIsI B U30JIsALMK Kabesst U KabelbHOl apMary-
Pbl, KaK MpaBuJo, He BbI3bIBAET TPyAHOCTEN. Perynu-
pPOBaHUE TAHTEHIMATBHOW COCTABISIONIEH SIBISETCS
OJIHO#i M3 OCHOBHBIX MPOOJIEM TIPU KOHCTPYMPOBAHUU
KabeJbHOM apMaTyphl.

Pacnipenenenne HOIT B xabenbHO apmatype on-
PENeNUTh TOYHBIM AHATMTUYECKUM pacyeToM HEeBO3-
MOXHO, HO 3Ty 3aa9y MOXHO PEIIUTh, IIPUMEHSIS Ha-
TYPHOE MOJEIMPOBAHUE WM Pa3IMYHbIe YHUCIECHHBIE
MeTozbl. HaTypHOoe MonenpoBaHue UMeeT psil Cylie-
CTBEHHBIX HEJOCTAaTKOB, onKcaHHbIX B [2]. C mosBe-
HueM coBpeMeHHbIX [IDBM cTano Bo3MOXHBIM peliie-
HUE TTOTOOHBIX 3aa4 C MCIIONb30BAaHMEM YHCICHHBIX
MeTomoB pacyera. [l MOmEIMpOBaHMS 3JIEKTpOMar-
HUTHBIX MOJEH 3aYacTyio MPUMEHSIOT METOA KOHeY-
HbIX 2eMeHToB. OnHa U3 peaau3aluii 5Toro Merona
cTajia BO3MOXHOH ¢ TosiBieHueM nporpammbl FEM-
LAB, npenHa3HaueHHOM 1151 peleHus LIMPOKOTo Kpy-
ra 3amad, GOpMyIUPYEeMBIX CHCTEMaMU ypaBHEHWI C
YaCTHBIMU ITPOU3BOAHBIMU. OCOOEHHOCTHIO MPOrpaM-
MBI SIBJISIETCST BO3MOXHOCTD PEIICHUST TPEXMEPHBIX 3a-
Jia4 TIPUMEHUTENILHO K pacyeTy 3JIeKTPUUECKUX MOJei.

B cucreme FEMLAB nuddepeHumanbHbie ypas-
HEHMS B YaCTHBIX MPOU3BOIHBIX PEIIAIOTCS MPOSKIIN-
OHHBIM MeToA0M lanépkrHa ¢ KOHEYHBIMU 3I€MEHTa-
MU [3]. DTOT MeTOx, ABJISIETCS] ONHUM M3 YACTHBIX CJIy-
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YaeB METOIOB B3BEIEHHBIX HEBSI30K. CYITHOCTD 3TOTO
METOJIa 3aKJII0YaeTcs B TOM, YTO BECOBbIe (DYHKIIMM
PaBHBI (PYHKIIMAM (POPMBI, C TIOMOILbIO KOTOPHIX pea-
JIN3YEeTCSl KOHEUHO-3IEMEHTHAS! MHTEPITOISILIKS.

MonemupoBanue B nporpamme FEMILAB anexTpu-
YeCKOro IT0JIS1 HaMM TIPOBOAMIOCH C MCIIOIb30BaHUEM
ypaBHeHus Jlaraca. DieKTpUYecKuil MoTeHIMan ¢ B
J1000# TOUKe MOBEPXHOCTH MOXET ObITh BHIMUCIEH C T10-
MOILbIO YpaBHeHUS Jlariaca B YaCTHBIX TPOU3BOAHBIX:

div(e grad ¢)=0
MIPY 3aJaHHBIX TPAHUYHBIX YCJOBUSIX:
a) mepBoro poxa (ycaoBue Jupuxie):
o r- fl D

rie € — AU3JIeKTPHIECKast IPOHULAEMOCTb, ¢ — IIOTEH-
[Maj 3JIEKTPUYECKOro mojst, I — rpaHuma Ions,
Ji —yHKIIMS pactipeeneHys ToTeHIMana Ha rpanue [

0) Broporo pona (ycmoBue HeiiMaHa):

op

(37 |r = fz >
IIe n — BHEIIHsAS HopMaib K TpaHule mons I,
J, — OYHKUUMS pactpeneaeHus] HOpMAIbHOU TPOU3BO/I-
HOI1 moTeH1Mana Ha rpaxHuie I.

IpaHnyHble ycnoBus dupuxiie ObUTM TIPUHSTH Ha
TPaHULE pasfesia Cped: NPOBOAALIMIA FKPaH-IU3JIEKT-
PUK, Xuna Kabessi-nuaiektpuk. Ha rpaHuie pasnena
Cpell AUBNEKTPUK-IUAIEKTPUK ObUIM MPUHATHI HyJle-
Bbl€ TpaHnyHbIe ycnoBust HelimaHa.

[Mockonbky HOII ameKTpudeckoro mojst COCTOUT
M3 CYMMbI PafuabHON U TAHTEHLIMATbHOM COCTABIISI-
IOIMX, TO ¥ pacyeT HeoOXO0AMMO MPOBOAUTH B TpeX-
MepHOM mpoctpaHcTBe [4]. Kpome Toro, Heobxomu-
MOCTb MOJIEIMPOBAHMS PACTIPENEECHUS IEKTpUUec-
KOTO TOJISi B TPEXMEPHOM MPOCTPAHCTBE KaOEJIbHON
pa3ieNKy BbI3BaHA pAcIOJOXEHHEM XUl Kabessl B
npoctpaHcTBe (1ox yrmoM 120°), a Takke X BIUSHU-
€M Ha pacrpejeneHue 3Toro noJjs. PaHee monennpo-
BaHMeE T0JS1 B TPEXMEPHOM TPOCTPAHCTBE TPEXKUJIb-
HBIX KaOeJIbHbIX Pa3/IeNoK MPOBOAMIOCH TOJbKO Ha Ce-
TOYHBIX MOJEJISAX, COCTOSLIMX U3 AUCKPETHBIX COMPO-
TUBJeHUi [2]. HemoctaTkamu Takoro Moie IMPOBaHMUS
SIBJISIOTCS: HU3Kash TOYHOCTb MOJYYEHHBIX Pe3yJbTa-
TOB, 0OJIbLIIASI TPYAOEMKOCTb, 3aTPaThl IIPU U3TOTOBJIE-
HUY U TIepeHalaaKe MOAEIu.

Pe3ynbTaTel MOAEIMPOBAHUS JIEKTPUIECKOTO I10-
JS B pasfelike TPEeXKUIBHOTO KaOels ¢ IOMOIIbIO
nporpammbl FEMLAB npuBenexsl Ha puc. 1. Pacuer
MakcumanabHoii HOII mpoBomwics it HaMXymIIero
CIydyasi, aieKBaTHOTO BO3MEMCTBUIO Tpexa3HOro Ie-
PEMEHHOTO HAIpsKEHUS! B MOMEHT BpeMEHHU 1=1t/2.
IpaHnyHbIe YCIOBUS Ha y4acTKax paszena cpell ObLIu
TIPUHSTHI TAKUMMU X€, KaK 1 Ha aHaJJOTUYHBIX YIaCTKAaX
B CJIy4ae MOJEIMPOBAHMUS OMHOXMIBHOTO Kabens. [To-
JlydeHHas KapTuHa pacrpeneneHusi HOIT nossosser
BBISIBUTS CJIa0ble MeCTa B KaOeIbHBIX pa3nenkax. Hau-
OoJibIlasi KOHIEHTpAIMS CUJIOBBIX JIMHUMI MOJISI HAXO-
JIUTCS Ha cpe3e 000JI0UKH (IKpaHa); HECKOJIbKO MEHb-
me HOII B Mecte n3rmba k. M3-3a TOKaTbHBIX KOH-
nenrpauuin HOII B 3THX MecTax MOXeT HACTYIIMTh

Mpo0oii U30JISIIUK Kabess, YTO MOATBEpKIaeTCs CTa-
TUCTUYECKUMHU JAHHBIMU O MPUUMHAX SJIEKTPUUECKO-
ro nmpo0os B mieiike KabenbHOM 3agenku. Mcxona u3
MOJTyYeHHOTO pacrpeaeeHus AeKTPUUECKOro MoJjis B
TPEXKUIbHOI KabeIbHOI pa3iesKe, BUIHO, YTO CHJIO-
Bbl¢ JIMHUU TIOJISI pacIpee/icHbl HepaBHOMEPHO. 3a-
Jlauy BBIPABHMBAHUS BJIEKTPUUECKOTO TOJS Tpex-
KUJIBHOTO Kabesis, Kak U OJHOXWIbHOTO, MOXHO pe-
IUTH ¢ momouibio BK.

Xapaktepuctukoit BK siBnsitorcst ero reomeTpu-
JecKMe pa3Mephl: JUTMHA KOHyca X|, OCHOBaHME CTeTie-
HU o0pa3zylolieit Konyca X, paauyc CKpyIJeHHs KOHY-
ca X,, pacCTosiHe OT KOHyca 10 M3ruba w1 Kadems X,
(puc. 2). ®yHK1MA, onyrchIBaomias ¢hopMy oopasyio-
el koHyca (f =X;), 6bu1a BbIOpaHa Mo cooOpakeHu-
SIM, U3JIOXEHHBIM B [5].

U, kB
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Puc. 1. Pacripegenenue nons noveHUManos TPEXKUILHOIO Ka-

bens npy MORENVPOBAaHMM B TPEXMEPHOM MPOCTPaHCTBE

s ompeneneHus ONTHMAIbHOM KOHCTPYKIIMY
BK, BHavane momyyuinm ypaBHEHHE PErpeccuu, omu-
ChIBAIOILEE 3aBUCUMMOCTb MaKCHUMAJbHOTO 3HAYeHUS
HO3II B 3amenke or reomerpuyeckux pasmepoB BK.
st onpeneneHust GpopMbI M KO3 (GUIIMEHTOB ypaBHE-
HUSI Perpeccuyl, UCTIONB30BAJICSI METOI ONTUMAITBHOTO
TUTAaHUPOBAHUS MaTEMaTHMIECKOTO SKCIIepUMEHTa, 13-
JIOXEHHBIH B [6].

[TockobKy 1ebI0 NaHHOTO MCCEeTOBaHUST ObLT
aHaJIM3 apaMmeTpudeckoii 9yBcTBuTeabHOCTH HOIT oT
reoMmeTpudeckux pasmepoB BK, To B kauecTBe miaHa
SKCIIepUMEHTa ObUI BBIOpaH OPTOTOHAJBHBINA IJIaH
BTOPOTO NOpsiaKa, 00ecreynBaIOLIMI PABEHCTBO HYJTIO
BCEX KOBapualuii Mexay KoappuLMeHTaMu B ypaBHe-
HUM PErpeccuy M Mo3BOJISIIOUIMI BHIOpATh OAWH pac-
YeT B IIEHTpE TUTaHa.

KoopauHath! LieHTpa M1aHa, MHTEpBaIbl BAPbUPO-
BAHUS U YPOBHY UCCIIENOBAHNS ITPUBEAEHBI B Ta0I. 1.

3HauuMocTbh KO3(h(hUIIMEHTOB YpaBHEHUI perpec-
cuM onieHeHa o kputepuio CteiogeHTa [6]. [Tocie ot-
CceBa HE3HAYMMBIX KO3(P(UIMEHTOB, 3aBUCUMOCTh
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MmakcumanbHoit HOII B 3amenke OT reoMeTpuuecKux
pa3mepoB BK umeer Bup;

E=2414,5-46X,-374,8X, 96X, +38,2X X, +
+69,6X,X, +10,4X,X, —9,8X, X, X, +49,2X} +

+244,2X2 +151,4X2 +10,7X2.

O6Las anuHa KoHyca

O0pazyroLas KoHyca

Xy Xn ﬂ

V4

H3zomsust sxun

THosicnas u3oagIns
~

J

X3

Puc. 2. Yacrb Pasn[eNKN TPEXXKN/IbHOIo kabens ¢ MCrosb30Ba-

HWeM BblpaBHMBAKOLLEro KOHyca

Tabnuua 1. KoopavHaTe! LEeHTPa raaHa, MHTepBasbl BapbMpoBa-

HWA U YPOBHWN NCCIIEQOBAHNA

PacctosHme ot
YpoBeHb Kéﬁ@?:?Y, OcHoBaHKe Cngﬁgi;q, KOHyca 1o
NCCNefoBaHws MM* cTenenun X, KoHyca X, n3rnba xun
MM kabens X, Mm
HUXHMI 35,0 1,00 2,0 5,0
ypOBEHb
3B€3[1HOTO
nneda
HxxHUI 40,0 1,01 2,5 10,0
YPOBEHb
LleHTp nnaHa 52,5 1,03 4,0 22,5
BepxHum 65,0 1,05 5,5 35,0
YPOBEHb
BepxHui 70,0 1,06 6,0 40,0
YPOBEHb
3B€3[1HOTO
nneya
VHTepBan 12,5 0,02 1,5 12,5
BapbVPOBaAHWIS

[IpoBepka ypaBHEHHUSI PETpecCUM IO KPUTEPHIO
O®umepa MoKa3alo ero aaeKBaTHOCTh SKCIEPHMEH-
TaJIbHBIM 3HaueHUsIM. I1o ypaBHEHMIO perpeccuu ObLT
MPOBEICH aHAIN3 TTApaMeTPUUYECKOi YyBCTBUTEIBHOC-
TU. B KauecTBe mpumepa Ha puc. 3, 4 IpUBENSHbI Xa-
paktepHbie 3aBucuMocT HOII or mmmHBL KOHYyca U
pamuyca CKpyIJIeHHsS KOHYca, a TakKKe OT OCHOBAHMS
CTelleHN 00pa3ylollieil KOHyca U paguyca CKpyrJaeHus
KoHyca. PucyHku npuseaeHs! i (pakToOpoB B KOAU-

POBAaHHOM BUIE (B OTHOCHTENbHBIX €OMHMIAX) IS
LIEHTpA ILIaHa.

HBOII oOnamaer BBICOKOM mapaMeTpUYecKOil
yBCTBUTEIBHOCTBIO OT [UTMHBI KOHYCA, OCHOBaHMS
CTeTIeHN obpasylollell KoHyca, pajaumyca CKpYrJIeHHs
KOHYCa M HU3KOM YYBCTBUTEIBHOCTBIO PACCTOSIHUS OT
KOHyca 0 u3ruba Xui kabesnsi, u ee 3aBUCUMOCTb OT

reoMeTpUYEeCKMX Pa3MepOB KOHYca HOCUT 3KCTpe-
MaJIbHBIA XapakTep.

164

>
o
i

S

ey

W ‘QiNQEEIEAR

Puc. 3. 3aBUCUMOCTb HaMpPsXXeHHOCTY OT A/INHbI KOHYCa v paaun-
yca CKpyriieHus KoHyca
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Puc. 4. 3aBUCUMOCTb HAMpPSXXEHHOCT OT OCHOBAaHWS CTENEHM
00pasyioLLesi KOHyCca v Pasinyca CKpyriieHns KoHyca

Ha ocHoBe mpoBeneHHO# (hopManu3zanuu npooe-
MY OTbICKaHHUS1 HanboJjiee ONTUMAIbHOM KOHCTPYKIIMN
MOXHO C(POpPMYJIMPOBATH B BUAE CleoylolIei MaTeMa-
TUYECKOW 3alayd: HAUTH BEKTOP-TEOMETPUYECKUE
pa3Mepnl X=(X,X,,X;,X,), yIoBIeTBOpSIONIME CUCTEME
OTPaHWYCHMI 10 MUHUMAJIbHBIM M MaKCHUMaJIbHBIM
pa3Mepam, U JOCTaBJIsIIONIEH LieneBoit (PyHKIUU MuU-
HUMaJIbHOE 3HaueHue. B kauecTBe 11e1eBOM (DyHKIIMN
OepeM TMOyYEHHOE YPABHEHUE PETPECCHN.

Haxoxnenue ontumanbHbix mapametpoB BK mpo-
BOIWIOCH B mporpamMe Matlab 6.02, mosBonsromeit
pelaTth ONTUMU3ALMOHHBIE 3aJa4yl OOJBIION CIOX-
Hocty Ha [TDBM c¢ ncnonp3oBaHreM ONTUMI3AIIMOH-
HBIX (DYHKIMIA, pelIaloluX oNTUMUA3AOHHbIE 3a/1a-
YW pa3IMYHBIMU TPAIUEHTHBIMU METOJAMMU.

B pesysbrare peieHus 3a1aun ONTUMU3ALMU Me-
TOIOM HEJMHENHOro MpOrpaMMUPOBAHUS MOJYYEHO,
9TO B M3YYCHHOM OMAIla30He M3MeHEHUs (HaKTOPOB
HaumeHbiias HOII mocruraercs mpu pasmepax BK,
MpUBEICHHBIX B Ta0O. 2.

[Tpu manubix pasmepax BK makcumanbhas HOII
cocraBmia 2,266 kB/Mwm, uro Hiske HOI1 6e3 BK, paB-
Hoit 3,817 kB/MM, (4to coctapnser pasuuiy B 40,6 %)
1 MEHbIIIE YeM B 3aJIeJIKE, CMOJIEIMPOBAHHOM 110 pa3-
MepaM, IpUBeIeHHbIM B 7], Ha 7 %.
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Tabnuya 2. Pe3yribTaTbl ONTUMU3ALIMN KOHCTPYKLMM BbIPaBHMBAIOLLETO KOHYCa

PaccTosHne
Onvka | Ocrosarme | Paanyc | ©7 KOHy%a Obuwas
Pa3mepbi BK | onyca X | crenenn X, | Ckpyrmierns | BOVEI03 | nnyyg
! 2 Xun kabens
KOHYCa X, ¥ KOHyca
4
B oTHOCUTENbHbIX 0,18 0,732 0,15 -0,02 -
eanHMLAX
B HaTypanbHOM 125,00 mm 1,048 4,20 MM 22,00 MM | 129,20 mm
BMae
ITo pesy/bratam pacueToB ObLIN IPOBEACHBI IKCIIE- Bbisoabl

PUMEHTBI; Ha MSITU KOPOTKMUX OTpe3kax Kaodens AADB |
3%240, ObLTM CMOHTMPOBAHBI KAOEbHBIE 3a/IEJIKH, C Of- )
Holi cropoHsl Tuna KBD10, a ¢ apyroit cTopoHBl — €
npumeHenneM BK, rie B kayecTBe M30/s1MU OBLT HC-
0JIb30BaH AMOKCUAHBI KommayHa D-2200. McmbiTa-
HUS 33/Ie/IOK Ha 3JIEKTPUYECKYIO TIPOYHOCTD MTPOU3BO-
JATHCD TIOCTOSHHBIM ¥ TIepeMEHHbIM Harpsikeruem ¢ 2- C LC/IbIO BbIPABHUBAHNS HEPABHOMEPHOTO JIEKT-

[TpoBeneHo MoaeMpoBaHKe pa3ieaKu TpexgasHo-
ro Kabensl B TpeXMEPHOM IPOCTPAHCTBE METOIOM
KOHEUHBIX pa3HOCTeld, KOTOpPOe BBISIBUJIO 3HAUM-
TeJIbHYIO HepaBHOMEPHOCTh pacrpeneneHuss HOII
B MeCTe Cpe3a MeTaJLTYeCKOi 000J0UKY KabeJsl.

nomorusio ycraHosku AMM-70. WcnerratensHoe Ham- PHYECKOTO TIONIA B MECTe Cpesa 000IOUKH Kabesns
pSIKEHHE TUIABHO MOMHUMATOCH OT 0 O MPOGUBHOTO TNPE/IOKEHO MCIOIb30BaHNE BBIPABHUBAIOLIETO
HanpsoKeHUs] WK 10 NpefenbHoro 3HauyeHns 110 kB. KoHyca. 1 nonyseHus ONTUMalbHbIX pasMepoB
Ec/ 1y 1pe/ieIbHOM 3HaueHU Ipo6oit He BO3HUKAI, BBIPABHMBAIOLIETO KOHYCA ObLTM HCIOJIb30BAHbI
TO KabeJIb BbIIEPXUBAICS MO HAMPSDKEHMEM 110 30 MUH. MCTOIIBI ONITUMATBHOTO TUTAHMPOBAHMS SKCTICPH-
B pesysbTate HCTbITaHUIT ObUTM TPOOKTBI YETBIPE 3azel- MCHTOB 1 HETMHCUHOTO HPOrpaMMUPOBAHNS.
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lNpennoxeHa MeToavka CUHTE3a HOPMUPOBAHHbIX 3HAYEHWIT JIEMEHTOB TPAHCHOPMATOPOB CONPOTUBEHMI, BbIMOIHEHHbIX B BULE M0-
710C0oBbIX (punbTPOB. MeToauka no3BonseT MUHUMU3UPOBATL OTKIIOHEHUE KOS(MLUMEHTa TPaHCOPMaLmMm OT 3aaHHOMO 3HAYeHNs B
3azaHHoV ronoce paboymx 4acToT TpaHcgopmaTopa. [1puBeneHs! TabnLibl HOPMUPOBAHHbIN 3HAYEHMI SNEMEHTOB ABYX BULOB TPAaHC-
¢hopmMaTopoB, NPUMEPLI X PacyeTa v UCrONb30BaHWS B yYCUIUTENSX MOLLHOCTY. [10Ka3aHbl MPevmMyLLecTBa UCMOoMb30BaHNs PaccMaTpy-
BaeMbiX TPaHCGHOPMATOPOB 110 CPABHEHUIO C TPAANLIMOHHbIMM TPaAHCGHOPMATOPaMM, BbIMOTHEHHbIMY B BULAE PUTETPOB HUXHIMX 4aCcToT.

B cootBeTcTBUU € [1, 2] ONTMMANBbHOE COIPOTHUBIIE- R. =(E -U,) /2 P, (1)
HHUE HArpy3K1 MOLIHOIO TpaH3ucropa R,,,, Ha KOTOpoe
OH OTZaeT MAKCHMaIbHYIO MOIIHOCTb, COCTABIsieT e, € E, — PeKOMeHIyeMoe HanpspkeHHe MCTOYHHMKA TTUTa-
OM 1 MOXET OBITb OIIPEENICHO U3 COOTHOIICHMS: HUST, Py — MAKCUMATBHOE 3HAYCHHE BBIXOMHON MOIII-
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