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1. I, TAJTMHCKHH

(ITpencrapaena HayudbsiM cemnHapom kadenps TOI)

B uHkeHepHON NPaKTHKe HEPENKO BO3HUKAET HeOOXOAHMOCTb HCCAEN0-
BAHHSL TIONS CHCTEMBI TeJ, IJs KOTOPOH TOYHBIM aHaJHTHYeCKHH pacuer
SCJAH W BO3MOXKeH, TO BeCcbMa T'POMO3JAOK. [Jis1 OLE€HOUHBIX pacueTos, ofnpe-
IeJsOUUX HanpaBJeHHe TOHCKa HJAH 00JaCTb BO3MOXKHBIX 3HAYCHHIT
apaMeTpoB KOHCTPYHPYEMBIX YCTPOHCTB, HeoOXOJHMMblE HCXOMHble NaHHBbIE
MOKHO 10JIYUUTb NYTeM MOJAeJHpoBaHus noad. OaHaxko cosfgaHne Moje-
JUPYIOIIEro VCTPOHCTBA M NMOArOTOBKA 3KCHepHMenta TpeGyIOT MHOFO Bpe-
McHu. Fpadrueckuil MeTon NMOCTPOGHHA KapTHHDl [OJA TaKKe He siBISETCH
JOCTATOYHO YAOOHLIM [Jisi 3THX Leded. Haubosee MOAXOAAUNN Ajd PaIQ
TaKHX CJyyaeB, OUEBHAHO, MOXKeT CTaTh rpadoaHannTHYCCKIiT MeTod OXKII-
JaeMblx nyreit notoka [1].

OO0ObLIyHO B MeToAe OXKHAaeMblX DYTeM TOTOKa II0TOK BCKTOpa 110/
JeAUTCS HAa yacTH Mo cooBpaKeHWaM CUMMETPHH. ITOT NPHHUMM JleJ1eHnd
NMOTOKA He BCerda MNPHBOAHT K LeJH B CIvyae CHCTEMb ABYX M Gogec Te
¢ 3a13aHHOH PAa3HOCTLIO IIOTEHLHAJNOB MexX1y TeJaMH M B ciyuae yeildlHel-
1loro Tesa, opMa KOTOPOro MO3BOJAET Pa3Ae/HTh MOTOK BeKiopa, HCXO-
JSIHE OT 3TOTO TeJa, Ha YacTH.

B u3naraemom Baprante rpad)oaHa HuTHYECKOIO MCTO/AA IOTOKH cHauaJa
JAeJATCsl HA YacTH NYTEM 3CKH3HOTO TOCTPOEHMS KapTHHH noJd. Aas or-
JeJbHBIX yacTeill, CBOAMMBIX K HACOPY NPOCTeHINHX Tea (YacTi LWHJAHHADOB,
TOPOB, WLAPOBLIX CEKTOPOB M T. 1.), PACCUUTHIBAETCst B NepBoM lipudianiKe-
IHH IPOBOAUMOCTL (EMKOCTb). 3aTeM JAefaeTcsi HeKOTOpoe Hepepacipejc-
Jelnde naoulafeil KOHLa NOTOKA BEeKTopa NOJS MexXKAy BbIAGJSEHHBIMH NJI0Wa-
JASIMIL HCTOKA BeKTOopa noJas. Ecan npu 3TOM HPOH30HAET VBejdHuYeHHe CYMMDL
IPOBOAHMOCTEH A [TOTOKA, TO AeJjaeTcsl AanbHelllllee IepepacnpejiesieHne
naollazei B TOM e HalpaBJeHHn (yBesJuueHHe, Hanpumep, 1-ii naowanu no
CPaBHEHHIO CO 2-11).

Takoe usmeHeHHe jfesnaeTcsi 10 TeX MOP, MOKa NPOBOAMMOCTb He Hau-
deT yMeHblIaTtbca. MakcuMmaabHas TNPOBOJAUMOCTL OVAET COOTBETCTBOBATL
HCTHHHOMY pacnpejejedHo MoToka. Pacuer MOMXHO VTOUHHTB, €CJH VBeJaH-
qMTb YHCJIO uyacTed, Ha KOTOpbIe AeduTcs noTok. OAHAKo Npu 3TOM Cylle-
CTBYeT, OUCBH/AHO, ONTHMAJbHBIH NpeaeJ UYKHCJAa yacTell jgejeHHs NOTOKa,
KOTOPbII MOXeT ObiTh OLLeHEH IIC OTHOCHTEJLHOMY H3MEHEHHMIO CYMMAapHOI
JPOBOAMMOCTH [JIsi NMOTOKAa BEKTOpa IOJF. YBeJHueHdHe uHcja uactell no-
TOoKa HeuesecooOpasHO, eCnH NPOULHT H3MEHEHHs MaKCHMyMa TPOBOANMO-
CTH CTAHET MeHbllle 3a71aHHOK NOrPelTHOCTH.
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OnMcaHHBIA TpHeM JejieHHs [OTOoKa HauboJee wnejecooOpased Tpi
MOHOTOHHO DAacUIHPAIIEMCs NMPOCTPAHCTBE Ha NMyTH nNotoka. Ecan npoct-
PAHCTBO NYTH IIOTOKA HMeeT OTpaHHYECHHOe YHCJIO PACUIHpPEHUH, CyKeHHH
H NOCTOSTHHBIX CEUEHHH, TO MOCJe JesJeHHsi IyTH fOTOKa Ha YacTd Mo Me-
CcTaM CyXeHH# MOTYT ObiTh HCIOJb30BaHbl PE3yJbTATHl PacueToB OJMH3KHX
N0 KOHGUrypauuH MoJeH, HMeINHX aHaJHTHUECKOoe pellleHHe.

B kauecTBe HpuMepa pacCUUTHIBAeM HNPOBOAUMOCTb ( pacTekaHHs
TOKa OT 3adeMJsiolleit TpyGpl AJHHOH [/, oxaHuuBalouwleHcst noaychepont
ofuHakoBoTo ¢ Tpy6oii paauyca. Oxpyxawomaa TpyOy cpeia HMeeT MOCTO-
SIHHYI0 YICJbHYI0 NPOBOZHMOCTH . CONPOTHBJEHHE KOHTAKTa MEXAY Tpy-
6ot ¥ cpemoil GyleM CYHTaTh DaBHBIM Hym0. Tpy6a — MepBLIA 3JEKTPOA,
BTOPOH 3JeKTpoX — chepa OeCKOHEUHOTO pajuyca.

[ToBEepXHOCTb TMEPBOTO 3JEKTPOAA — 3a3eMJIMTENA JACJHM Ha ABe UacTH:
UMJMHIpHUECKYI0 H noJycdepy. Ha cooTBercTByiomHe uactu Tpebyercd
paszaennTb GeCKOHEYHYI0 NOBEpXHOCThb BTOPOTo 3JeKTpPoAa, HO 3TO CAeaaTth
rpadruecku 6e3 oToOparKeHHss HCBO3MOXHO, MOITOMY cJaejyeT AOMyCTHTD,
YTO Ha 0603PHMOM pPACCTOSHHH, HANpUMep, Ha PaCCTOAHHU 4-—5 MaKcH-
MaJbHbIX Pa3MEpOB IEepPBOTo 3JeKTPoAa 3KBHNOTEHUHaJbHasi TIOBEPXHOCTH
NOBTOPSIET MOBEPXHOCTL BTOPOro 37€KTPOAA, T. €. ABJAACTCA B AAHHOM CJAV-
uae nogycdepoil. [ToepxHocTb 270il noaycgepol LejsHM NPONOPIHOHAIBHO
yacTAM MOBEPXHOCTH MEPBOTO 3JACKTPOAA M TaKuUM o00pasoMm onpejensieM
rpaHuily yactefl MOTOKAa B NepBOM NpuOAMXKeHHH. JIunua BeKTOpa TNPOBO-
AUTCA TIePNeHAHKYISPHO IKBHIIOTCHLHAJAbHON MOBEPXHOCTH TMEPBOIO 3JeKT-
pola u BTOPOrO aJeKTpoaa. Hauano M KoHel TpPaHHUYHOR JMHHHU COeIHHS-
IOTCH MJIABHOH JAHHWEN B COOTBETCTBHH C M3BCCTHLIMH HPaBHJIaMH NOCTPOE-
HHSI KapTHHbBI N0J5.

TTocse NMOCTPOEHHS TPAHHUYHBIX MOBEPXHOCTEH pasjena NOTOKa IPOBO-
JSTCA 3KBHMNOTEHUHAJH, KOTODbie IO3BOJSIOT 3aAaTh 3aKOH H3MeHeHUs
ceuyeHHs IT0TOKA B (YHKUHH PacCCTOSAHHA OT OJHOFO H3 3JEKTPOMOB HJH OT
ocH BpaulleHHs (IJs MOJsT Tes BpallleHHsi) MO CpefHeH JHHHH MOTOKa.ITOT
3aKOH 3aftaercsi YAOOHBIM [JIi HHTETPHPOBAHHS C 1LeEJbI0 OfnpeleseHns
TPOBOJIHMOCTH HJIH CONPOTHBJIEHHsI. B ciayyae JHHeHAHOr0 3aKOHA CeyeHHe
TOTOKA
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3apucuMocTh (1) MOXKHO 3aMEHHTh KyCOUHO-JIMHEHHON HJH APYrod ¢yHk-
u¥ell B COOTBETCTBHH CO CTeN€HbI0 pAaCUIHPEHHs] NPOCTPAHCTBA HA TYTH
notoxa (moJse, GJH3KOe K PaBHOMEDHOMY, LHJHHIPHUYECKOMY, CepHYecKo-
My H T. .). B KOHKpPeTHBIX CJy4YasX BHJ 3aBHCHMOCTH CEUEHHSI OT KOOpAH-
HaT W BbIpaXKeHHe JAHUpdepeHLdaNbHOr0  CONPOTHBJGHHS  MOTYT  ObiTh
YTOYHCHBDI.

OnpefieHB CONPOTHBJEGHHS H NPOBOJAHMOCTH O00€HX uacred IOTOKa,
fesqaeM HEKOTOpOe MaJjoe Hepepacnpeje/ieHHe NOBEPXHOCTH BTOPOTO 3JEKT-
poja MexIAy BbIIEJeHHBIMH 4YacTAMH I[OBEPXHOCTH NEPBOTO 3JICKTPOAA,
JI0BTOPSieM pacyeT CyMMapHOH NDOBOJHMOCTH W CPaBHHBAaeM C IPOBOJH-
MOCTbIO IepBoro npHO/HKeHns. Ecau oHa BO3pocaa, TO nepepacipefeeHye
veyry6iaseM B TOM JKe HanpaBJeHHH H JielaeM 3TO J0 TeX Nop, NoKa He
HalAeM MaKCHMyMa IPOBOJAMMOCTH, KOTOPYIO CJEAYeT HpPHHATL 3a HC-
THHHHY1O.

YMHOXKHB Pa3HOCTb NOTEHLHANOB MeXAy SJEKTPOLAMH Ha MPOBOMH-
MOCTb TOJYUYeHHBIX TPYBOK TOKa, MOXKHO ONpelelHTb TOK B KaXjpoH Tpys-
Ke M 3aTeM, NOMC/JHB TOK Ha cedeHHe TPYOKH B XapaKTepHLIX MECTaX, MOXKHO
Ha{iTH CPefHIOI0 B 3THX CEUeHHAX INIOTHOCTb TOKA H CPeHION HalpsKeH-

HOCTb TOJIA.
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