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DKCTIIepUMEHTAIBHBIE HCCIICIOBAHUS JJICKTPHUECKOTO MpoOOos B BO3MYyXE B BHJE JIIUHHOTO
(D>>L pmuna MHOTO GOJIBIIE AHAMETpPa) pa3psAHOTO KaHaja IOKa3ajiu, YTO MPOoOO0il MPOUCXOMAUT
HE M0 MPSIMOW JIMHUM, & MO CJIOKHOH TPAaeKTOPHH, COJAEpI)Kalield MHOXECTBO u3joMoB [1, 2].
TuUnuYHBIA TPEXMEPHBIM BUJI Pa3psAHOTO KaHajla MPU PACCTOSIHUU MEXAY dJekTpoaamu S0 M,
BOCCTAHOBJICHHBIA 110 B3aUMHO TMEPICHIUKYISIPHBIM HW300paKeHHUsIM, TIOKa3aH Ha pwuc.l.
[ToxpoOHas MeToIMKa BOCCTAHOBIICHHSI M3JI0XKEHA B paboTax [1, 2].

Puc.1. Pe3ynbTaT peKoHCTpyKIHUU Puc.2. Busyanu3zanus oOpa3oBaHusi CTpyH,
paspsHoro kanaia [2] 250 MKC 1 2 MC COOTBETCTBEHHO [ 7]

JanpHenmme SKCIEPUMEHTBl IOKA3ald, YTO C IIOMOIIBIO BBEACHUSA B MEXKDIECKTPOILHOE
IIPOCTPAHCTBO JOMOJHUTEIBHBIX DJIEKTPOAOB C LENbI0 U3MEHEHUS PACIIPENCIICHNS HIEKTPUIECKOTO
nosis [3, 4] unu npu UCnosib30BaHUK (PEMTOCEKYHTHOTO J1a3epa AJisl MpeaBapuTeIbHON HOHU3ALNN
BBIJICJICHHOTO HampaBlIeHUs [5] pa3psaHbIil KaHAI MOXET CYIIECTBEHHO OTKJIOHATHCSA OT JIMHHH,
COEIUHSIONIEH DJEKTPOJAbl, W HMETh M3TUOBI € PaJdycOM CYIIECTBEHHO MEHbBIIUM
MEXDJIEKTPOIHOT0 paccTosiHus. KaHan HU3KOM MIOTHOCTH, 00pa3oBaHHBINA MpoOOeM, pacnaaaercs
KpaifHe HecTaOWJIbHO (HEYyCTOWYHMBO, B ra30JJMHAMUYECOM CMBICIIE), C 00pa30BaHUEM CTPYHHBIX
TEYEHHUH M BUXPEBBIX CTPYKTYpP. B yacTHOCTH, M3rHObI pa3psIHOTO KaHaja, KaK €CTECTBEHHBIE, TaK
U BBI3BAHHBIE MCKYCCTBEHHBIM HyTeM, (OPMHUPYIOT CKOPOCTHBIE CTpYyHHBIE TEYEHUS B
HAIPaBJICHUSX, TPOTHBOMOIOKHBIX M3rHOam [2-4, 7]. TunudHble M300paXkeHHsT PACIIAAOIIETOCs
KaHajia, MoJiyueHHble MeTojgoM Temsepa, mpeicTaBleHbl Ha puUC.2 A Cllydas €CTECTBEHHBIX
crpyii [7] u Ha puc.14 nns ciydas u3rnba, BHI3BAHHOTO JIOMOJHHUTENBHBIM AeKTpoaoM. Cremyer
OTMETHTh, YTO TIPU pachajze pa3psAHOTO KaHaia BeITONMHsETCS ycinoBue VpVP<O0 Ha
BO3HHUKHOBEHHE HeycToWuuBoCTH Penes-Teimopa [6]. OmHako mTOAy4YnTh BCE HHTEPECYIOIINE
JIaHHBIE B AKCIIEPUMEHTE JJOCTATOYHO CIIOKHO, B CBSI3U C YEM LIEJIbIO HACTOSIIEH pabOThI SIBIISIIOCH
YUCJICHHOE MCCIIEIOBAaHNE PacCHaJarolerocs paspsAHOrO KaHaja W IOJYy4YEHUE JONOJHUTEIbHON
uHpopMallud O  TPOTEKAIOLIUMX  Ipoleccax,  KOTOphle  3aTPYJHUTENbHO  IOJIYYUTh
JKCIIEPUMEHTAIBHO.  MozjenupoBaHue  MPOU3BOAMIOCH B IIPOrPAMMHOM  KOMILIEKCE
FlowVision 3.08.

PaguansHOe pacmpeneneHue MapaMeTpoB Ui CiIydas OCECHMMMETPHYHOro paspsijia ObLIo
UCCIIEZIOBAHO B OJHOMEPHOM MOCTaHOBKE. UHWCIEHHOE MOJENHMPOBAaHUE TMpoliecca, OJIM3KOTo K
OMHMCaHHOMY B [6], OBUIO BBIMOJHEHO I TUONUYHOTO 3HeproBkiama E=300 m/x nHa 10 MM
qumiebt [2]. TIMkoBas IUIOTHOCTH MOIIHOCTH —cocTaBmia 5,5x10% Br/M°, a [IHTENBHOCTH
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sHepropiiana cocrapmwia 70 He. Toukwmii cekrop 0,57° (100 mmx1 mm) ¢ tommuHoM 0.01 MM ObLT
WCIIONB30BaH B KadecTBE pacyeTHour obOmactu. [laBmenuwe 1 Atv u temmeparypa 283 K Obuin
3aUKCUPOBAaHbl HAa HAMMEHBIIEH TIpaHuIle. YCJIOBUS CHUMMETPHH OBUIM HCIIOJNB30BaHBI Ha BCEX
OCTaJIbHBIX TpaHulax. PacueTHas ceTka npeacTasisiiaa codoit Habop u3 10000 siueek co crymeHneM
BJIOJIb paauyca K ocu. Takum oOpa3oM, MPOCTPAHCTBEHHOE pa3pelIeHHe OKOJIO OCH COCTaBUIIO 5
sueek Ha 0,01 MM. Monens TypOyJIeHTHOCTH HE MPUMEHSIACh W3-32 UCIOJIB30BaHUSI BBICOKOTO
MPOCTPAHCTBEHHOTO pa3penieHus. Pagnyc o0beMHOr0 nctounuka Teria osut 0,255 mm.

JIBa unTEepecHBIX (hakTa ObUTH OOHAPYXKEHBI B OJHOMEPHOM MOJAeNupoBaHuu. [1epBolii cocTOUT
B TOM, YTO MaKCHUMallbHas TeMIIepaTypa JOCTHTaeTCs HE BO BpeMs pabOThl UCTOYHHMKA TEILIa, a
HEKOTOpPOE BpeMsi CIYCTs M3-3a ObICTPOro OOpaTHOTO JBMIKEHHS ra3a K OCH M pOCTa JaBJICHUS Ha
ocu. BpeMeHHbIE 3aBUCUMOCTH MAaKCHUMAaJIbHOM M OCEBOM TeMmepaTypbl MPEICTaBIICHbl Ha pUC.3.
Bropoit ¢akT 3akitoyaeTcst B TOM, YTO BHYTPEHHSS BOJIHA JIaBJICHUS JIBUXKETCS OT OCH K yJapHOMN
BOJIHE, JOTOHSIET U Ha KOPOTKOE BPEMS YCKOPSIET €€ B MOMEHT BpeMeHHM | MKC. 3aBUCUMOCTb OT
BPEMEHHU CKOPOCTH YJapHOM BOJIHBI IOKa3aHa Ha puc.4.
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ITotok rasza cimeayeTr 3a yJapHOM BOJHOM B paJuallbHOM HAIpPaBJIEHWU W JaHHBINA IIPOLIECC
COIIPOBO’KIAETCS CHWKEHHEM JaBJICHHUsI Ha OCHU Pa3psAJHOro KaHaia. JTO NPUBOAUT K 0OpaTHOMY
JBUKEHUIO HEKOTOPOM YacTW ra3a BHYTPU M BOKPYT pa3psiIHOrO KaHaja, HauyumHas ¢ 20 MKc.
JIBI>KeHMe Ta3a K OCH KaHajla BbI3bIBAeT MOBBIIIEHUE AABJICHUS B LIEHTPAJIbHOM 00JIaCcTH KaHasa, B
pe3yibpTaTe 4Yero OTPUUATENbHBIM T'PAJUEHT [ABICHUSA IE€PECEKAET IOJOKUTEIbHBIM TPagueHT
wioTHocTH HaumHas ¢ 40 mkc. Ilpomecc BeIpaBHUBaHUS IaBIICHUS NMPHUBOAUT K BO3HUKHOBEHHUIO
JBYX TOYEK ITOBOPOTA BEKTOPA CKOPOCTHU, KOTOPHIE BO3HUKAIOT OKOJIO TPaHUIIbI KaHalla K MOMEHTY
BpeMeHH 90 MKcC: 1 TOuka HaxOOUTCS BHYTPU M BTOpas — CHapyKU Harperoil obmactu. Takum
obpasom, B uHTepBaje BpeMenu [40-90] MKC BBINOIHSETCS YCIOBHE HA PAa3BUTHE HEYCTONYMBOCTH
Penes-Teiinopa: VpVP<0. [lanHblii mporiecc NPUBOIUT K Pa3BUTHIO HMMEIOIIMXCS HaydalbHbIX
Bo3MyIeHui. [1oaToMy HavanbHbIE BO3MYIIEHUS KpaliHe Ba)KHbI /Uil BOSHUKHOBEHUS U Pa3BUTHUS
HEYCTOMYUBOCTH.

Pa3psin ¢ mpsiMoii OChIO M UCKPUBJIEHHOM IpaHUIIel ObLIT paCCMOTPEH B ABYMEPHON MTOCTAHOBKE
B JIByX BapHaHTaXx: C€YeHHUE, MEPIEHIUKYISIPHOE OCH pa3psiia U CeYEHUe BAOJIb OCU. B ykazaHHBIX
npoekTax Obljla HCHOJb30BaHA JBYXMEpHas pacyeTHas CeTKa C JABYXMEPHOH JIOKaJbHOU
amantanued. [TogpoOHas MeToauKa CO3JaHHS IBYXMEPHOW ajanTali H3JI0keHa B paborte [8].
B nepBoM mnpoekTte pa3psAaHblid KaHall ObUT MPOMOEINPOBAH C MOMOIIbI0 0ObEMHOTO HCTOYHUKA
TeIyIa, MaKCUMaJbHbIH paauyc kotoporo Obut 0,4 MM, a MuHuMaibHbIA - 0.365 MM (cM. puc.5).
PanuanbHbiil mpoduias SHEProBKiIaga MpeicTaBieH Ha puc.6, 3aBUCUMOCTh OOBEMHOM IIOTHOCTU
MOIITHOCTH OT BPEMEHH ObliIa HCII0JIb30BaHa TaKas ’ke, KaK B MPEAbLIYIEM MOACTUPOBAHUH.
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Puc.8. TeneBas kapTuHA BHICOKOTO Puc.9. 'eomeTpust ucTouHuKa TeTUIA
paspemienus (MomeHT Bpemenu 40 Mkc) [7]

Kak mokasano Ha puc.7(a), BuxpeoOpa3Hoe IBUKEHHE Ta3a GOPMUPYETCS K MOMEHTY BPEMEHH
90 MKC, ¥ 3TO COOTBETCTBYET T'a30JJMHAMHUYECKOMY IPOIIECCY PA3BUTHUS HEYCTOWMUMBOCTH Pernes-
Teisiopa, uCCaEOBAaHHON C TOMOIIBIO OJTHOMEPHOTO MOAECIUPOBaHU. MOXHO CENaTh BHIBOI, YTO
HavyajbHasi 3aBUXPEHHOCTb, BO3HUKINAs Onarojmaps HeycToWunBocTH Penes-Teinmopa, 3atem
pa3BHUBaeTCs B 3HAUMTENbHBIC BO3MYIIEHUS TPaHUIIBI pa3zaena (puc.7(0)), a IBOIOLHUS 3aBUCHT OT
MCKa)XEHUS Ha4allbHOUM TeoMeTpuu U dHeproBiiaga. OcHOBHas mpoOiieMa 3aKI0vYaeTcs B TOM, YTO
MBIl MOXEM TOJIBKO Mpeanojiarath (GOpMy HAYaIbHOH TEOMETPHUM TONEPEYHOTO CEUYCHUS U
MPOCTPAHCTBEHHOE pacIpe/iesieHne SHEProBKIaaa, T.K. SKCIEPUMEHTAIbHBIC JTaHHBIE 00 O3THUX
rnapameTpax OTCyTCTBYIOT.
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Puc.10. [Tone ckopocreii (m/c): 2, 10, 50 u 100 mkc
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Joctynen pans  aHanmu3a JOCTAaTOYHBIH 00BEM  OKCIEPUMEHTAIbHOW HHGOpMAMH O
IIPOJOJIBHBIX MCKPHUBIICHUAX paspsaa. DiyKTyanun AuaMeTpa KaHajga — OJWH M3 Ba)KHBIX THUIIOB
IIPOJOJIbHBIX HCKPHUBJIEHUH HCKpOBOro paspsaa. IIpennosiokuTeabHO HMMEHHO BIIHMSHUE 3TOrO
spdexTa 3ameyarieHO Ha CHHMMKE, IIOJy4eHHOM MeTofoM Termiepa ¢  IOBBIIIEHHBIM
IIPOCTPAHCTBEHHBIM pa3peleHueM (cM.puc.8). Bo3MOXKHO 3TO OCHOBHOM BMJ HadaJbHbIX
GTyKTyanuil mIoTHOCTH AJIS YBOJIOIMH HEeycToOWYnBOCTH Panes-Teitnopa. J[ByxmMepHoe uncieHHoe
MOJICJIMPOBAHUE JUIsl 3TOTO CiIy4asl ObLIO BBINOJIHEHO Ul YTOUHEHUS CIIEIaHHOTO MPEIIOI0KECHUS.
T'eoMeTpHsi pacdeTHOH OOJNACTH MpEICTaBIsIa co0O cekTop UWIMHApa ¢ yriioM 1° m BbICOTOl
h=3,4 mm (oce mMAMHIpPAa BAONb Z). ['eOMeTpHUs OCECHMMETPUYHOTO MCTOYHHKA TeIuia
npeicTaBieHa Ha puc.9. 3HaueHHe yAeabHOM MolHOocTH P(z) yIooBIETBOpSIET YCIIOBHIO:
P(z)S(z)Az= Const, rae S(z) siBisIeTCs TUIOMIA/IBIO MONEPEYHOTO CEUYCHUS T€OMETPUHM MCTOYHUKA
Temia. Mopenb TypOYJIEHTHOCTM HE HCIOJIb30Bajach H3-3a BBICOKOTO IMPOCTPAHCTBEHHOTO U
BpeMeHHoro paspemienus. Kak nokazano Ha puc.10, BuxpeBas cTpykTypa (GopMHUpPYETCs BO BpeMs
BBITIOJIHEHUS YCIIOBHSI Ha pa3BUTHE HEeycToiunBocTu Penes-Teinopa: B uarepsaine spemenu 50-100
MKkc. IIpencraBnennsie Ha puc.l0 BUXpH XOpOLIO paspelleHbl pacuyeTHOW ceTKOH. Pesynbrarel
OYeHb ONW3KM K paccMarpuBaeMoil cxeme (OpPMUPOBaHHMS BO3MYIICHHH Ha TpaHUIE
pacnajarolerocsi nociaepaspsaHoro kasana. [lonydeHHoe pacnpeneneHue MIOTHOCTH MO3BOJSET
clenarh BbIBOA 00 YBEJIMYEHUH TPAHUIBl pa3/ieNa MEXIYy OCHOBHBIM MAaJOIUIOTHBIM SIIPOM H
IUIOTHOM CpENoi.

(a) (6)

Puc.11 I'eometpust pacueTHOM 00JaCTH IPU TPEXMEPHOM MOJIEIMPOBAHUI

Pa3psnbpl koHEUHOHN U O€CKOHEUHOH JUIMHBI C HCKPUBIEHHON OChIO ObUIM MPOMOJEIUPOBAHbI B
TPEXMEPHOW MOCTAHOBKE C IIEJIbI0 HCCIIEIOBAaHUS MeXaHu3Ma (opMHpOBaHMS OBICTPBIX T'a30BbIX
CTpYH, BbI3BAaHHBIX UCKPUBJIEHUSMH Pa3psIIHOTO KaHaia. PacueT mpou3BOAMIICS C UCIOIb30BAHUEM
LIIMPOKO pacnpocTpaHeHHON k-&¢ monenu TypOyseHTHOCcTHU. PacueTHbIi TOMEH Al KOHEYHOTO
HCKpPOBOTO KaHaja MPEACTaBIsul cOOOM 4eTBepTh JIUIHICA, pa3Mephl KoToporo Rx=Ry=32 mm u
Rz=36 mm (puc.11(a)). B ciny4ae wuckpbl OECKOHEYHOW HATUHBI paccMaTpuBaics QparMeHT
paspsAHOrO KaHala, 3aKJIIOYEHHBIH MEXIy IBYMsI IJIOCKOCTSMU CHMMETPHH, a B KauecTBe
pacueTHOro 1oMeHa Obllla UCTIOB30BaHa MOJOBUHA IUIUHPA ¢ pasmMepamu R32x4 mwm (puc.11(0)).
HauanpHble ycnoBusi B pacdetrHoi oOmactu: maBnenue P = 101325 Pa, temneparypa T =273 K u
ckopocth V=0 m/c. YciaoBue cuMmMeTpuu (Tiajkas CTeHKa 0e3 MPUJIMIaHus) OBLIO HCIIOB30BAHO
Ha IUIOCKUX TpaHsX /Ji1 YMEHBILIEHHUsS KOJUYEeCTBa s4YEeK pacueTHOM ceTku. Ha ocTanbHBIX
MMOBEPXHOCTSX MapaMeTPhl BO3/TyXa ObUIN MPUHSATHI PABHBIM HaYaIbHBIM 3HAYCHUSIM.

[TpoGoii paspsama MoaenupyeTcsi ¢ moMoIIbio 00beMHOro ncrounnka temia (OUT), B kauecTBe
KOTOPOT'0 MCHOJIb3yETCS MOJIOBUHA UCKPUBJIEHHOTO LUJIUHAPA, CXEMa KOTOPOrO IMpeACTaBiIeHa Ha
puc.12. UtoroBeiii 06beM Bcex sueek, Ha Kotopsle Bo3aeiictBoBan OUT, cocraBun 9.67E-10 M,
Takum obOpazom, makcumanbHas MomHOCTE OUT (mpu mepecueTe Ha MOJTHBIA 00BEM, BKIIOUAs
00JacTH, OTCEYEHHBbIE IUIOCKOCTSIMH CUMMeTpuu) cocTaBmia ~20 MBtT mns 17 MM ATuHBIL
Havanesbelii mar mo BpeMeHM cocTaBwil | HC W 3areM yBenuuuBaica. Pacuer mpoBoawiics 10
BPEMEHHON OTMETKHU 2 MC.
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Puc.12. 'eomeTpust ICTOYHHKA TETLIa Puc.13. Ilone ckopocreit (M/c).
B mutockocTi XZ — cBepxy, B INIOCKOCTh XY — CHHU3Y.

Puc.14. CpaBHeHHe MOJICTHPOBAHUS C pE3yIbTaTaMH SKCIICPUMEHTA.
TeneBble n300paskeHus ¢ 3aaepxkoi 0 Mxc, 40 MKC U 2 MC COOTBETCTBEHHO [7].
Pacnpenenenne mwiornoctu (CFD) — MomeHT BpeMeHu 1 Mc.

Pacuer OblT BBHIMONHEH Ha PEKOH(PUTYpUPYEMOH TreKcaroHadbHOW MPSIMOYTOJILHOM CeTKe,
OCHOBO N1 KOTOPOW CIIyXuiia OomopHasi ceTka 32x16x18 syeexk ¢ 2 MM KyOMYECKOW SUEHKOM.
Aueiiku pazmepom 31,25 MM (61 ypoBeHB afanTaiiui) ObLIH UCIIOIH30BAHbBI B HEOOJIBIIIOM 00BEME
BOKPYT U BHYTPH MCKPHUBJIEHHOTO LIMJIMH/Ipa B Havase pacyera. Bo Bpems pacueta MakCUMaibHBIN
YpOBEHb aJlanTalliy TOCTENEHHO MOHMXKAICSA, MPU ATOM pa3Hble YPOBHH aJanTallid, BEIOpAaHHBIC
UCXOJSl M3 XapaKTEePHBIX OCOOCHHOCTEH Ta30MHAMHYECKUX BO3MYIIECHUH, OBUIH HCIOIH30BaHbBI
JUIS Pa3HBIX 30H pacdyeTHoil obmacTu. KonnuecTBo siueek pacueTHOM CETKH MEHSJIOCH B JIMara3oHe
ot 0.45%10° 10 2.27x10° stueex.
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Kak mokazano Ha puc.13, 00a 3akpyrieHus pa3psaIHOrO KaHalla BBI3BIBAIOT CTPYHHBIC TEUCHUS,
Y TpaHUIa KaXJOTr0 BO3MYIIEHHS YOeraeT OT MecTa MmpoOosi. XOpOIIo BHUIHO, YTO BO3MYIICHHE
pacnpocTpansnocs B mupokoM cekrtope ~80°. IIpencraBieHHble Ha puc.14 NaHHBIE MO3BOMISIOT
C/IeNaTh BBIBOJ, YTO BO3MYILEHUS MPEICTABISIIOT cOO0N crupaibHble BUXpeoOpa3Hble CTPYKTYPHI,
KOTOpBbI€ JBUTAIOTCA M PACHIUPSAIOTCS B HANpPaBICHUSIX, OMNPEICICHHBIX HMCKPUBICHUSIMU
paspsHOro KaHaia. Bua n30noBepXHOCTH MJIIOTHOCTH Uist 3HayeHus 1,25 KI/M°> B MOMEHT BpPEMEHU
2mMc mpexacraBneH Ha puc.15. Cepblii 1BeT Ha 3TOH WIUTIOCTpAUUd — OOBEM, OXBAUCHHBIN
MOCNIEPa3PSIIHBIMU  BUXPSMU W BO3MYIICHUSMH, a (PHUOJETOBBI IIBET — TIepBOHAYAIbHBIN
pa3psAaHbIN KaHa.

Puc.15. Obnactb, 0XxBaueHHasi BO3MYILICHUSIMU:
M30II0BEPXHOCTh IIOTHOCTH 1.25 KI/M° B MOMEHT BPEMEHHU 2 MC

[JasnexHue, ATm

MnoTHOCTD,
Kr/m3

Puc.16. Mexanusm popMupoBaHus CTpyi
(Ha mpUMepe BTOPOTO TPEXMEPHOTO MOJICITUPOBAHMS).
Bepxure n300pakeHUsI — MOMEHT BpeMeHH 7,7 MKC; HIKHee — 216 MKcC.
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B xone monenupoBanusi 6610 00OHAPYKEHO, YTO B3aWMOJICHCTBHE YIAPHBIX BOJH HE TOJIBKO
ONpeAessIeT pa3BUTHE W HAIpaBJICHHE Pa3BUTUS HEyCTOMYMBOCTEW. B psanme ciydaeB cimemom 3a
yIapHOH BOJHOHW pacrpocTpaHsiercs ciaboe, HO ObICTpoe BHUXpEBOE 00pa30BaHUE, SBIISIOLICECS
MIPEeIBECTHUKOM OCHOBHOTO BO3MyIleHUs. JlaHHas CTpYKTypa HauMHaeT OpMHUPOBATHCS HA CTaJIUU
HEPETYJISPHOrO0 OTPAKEHUSI yAApHBIX BOJH. Kak mokasaHo Ha puc.16, mpsMoil CKa4oK YBJIEKAeT 3a
cOOOH MOPLUIO TOpSYero rasa HU3KOH IUIOTHOCTH, KOTOpas 3aTeM OTPBIBAETCS OT OCHOBHOMU
rociepaspsiHoil 00JacTH, a MeXA1y HUMU BO3HHKAeT 30HA MOHMKEHHOro nasieHus. Ha puc. 16
IIPEJICTABICHO pacHpelelieHUE IUIOTHOCTU B IOCIIEPa3psIIHOM KaHalle NIl pa3ju4HbIX MOMEHTOB
BpeMeHu. BuaHo, 4to cTpys, oOpazoBaHHas M3ruOamu, pa3OMBaeTCs Ha JIBE YaCTH: OCHOBHYIO U
4acTh ¢ 0oJiee BBICOKOM paJMalibHON CKOPOCTHIO, CICAYIOIIYIO Iepes OCHOBHOM cTpyeit. OmgHako,
KaK IIOKa3aHO Ha puc.l4, mpu MOJEIMpPOBaHMM pacnaja KOHEYHOIO KaHajla OTpPHIBAETCS OT
OCHOBHOI 30HBI TOJBKO CTPYKTypa, OOYCJIOBJIEHHAs LIEHTPAJIbHBIM H3TMOOM, a (HOpMUPOBAHHE,
BBI3BAHHOE M3rMOOM MEHBILEro pajaunyca, IBUKETCs Kak efauHas ctpys. [loarsepxnenue sddekra
pasjeneHus CTPyH, TOJIYYEHHOTO B NPEJCTABICHHBIX pacueTax, ObUIO HaieHO B
skcriepumente [7]. Haumbosiee sIBHO 3Ta CTPYKTypa BHAHA B OIBITAX C JIOMOJHHTEILHBIMH
AJIEKTPOJaMHU — OBICTPOE BUXpEBOE (HOPMUPOBAHHE BBIJICIIEHO Ha puc.14.

Takum o0pa3oM, B TPEACTABIEHHOM padoTe aHANU3HUPYETCS MEXaHU3M  Pa3BUTHSL
ra3oMHaMUYECKUX BO3MYIIEHUH B BO3JyX€, BBI3BAHHBIX IPOCTPAHCTBEHHO HEOJIHOPOIHBIM
SHEProBKJIAJOM  BBICOKOM MOUIHOCTU. YMCIEHHOE MOJENUPOBAaHUE MO3BOJIMIO MOJYyYUTh
JeTanbHyI0 HH(pOpMaLHIO 0 MapaMeTpax MOTOKa MPU B3aUMOJICHCTBUU pa3psijia C ra30BOM CPEoi.
@dopmupoBaHue  OBICTPBIX  CTPYH, TMEpPBOHAYAIBHO  HAOIIOZAEMBIX  AKCIIEPUMEHTAIbHO,
MOJITBEPKICHO C TIOMOIIBIO YMCIEHHOTO MojenupoBanus. [lomydena napopmanus o TpexMepHOu
CTpykType cTpyu. OOHapyk eHO, YTO B HEKOTOPBIX CIIydasx CTpys pa3leiseTcss Ha JBE YacTH:
OCHOBHYIO U ObICTpy10, (HOPMHUPYIOLIYIO0 Ta30AMHAMUYECKUN «IPEIBECTHUK». YuCIEHHO
HCCIEAOBAaHbl YCIOBUS BO3HUKHOBEHHUS HeycToMuMBocTH Penes-Tennopa m e€ BiausHHE Ha
MepBOHAYAIILHO UCKaXEHHYIO (hopmy pazpsimHoro kanana. OOHapy»XeHO, YTO TeMIeparypa rasa B
pa3psAHOM KaHalle JIOCTMraeT MAaKCHMaJbHOTO 3HA4YEHHs] dYepe3 HEKOTOpPOe BpeMs IOcIie
BBIKJTIIOYEHHS] UCTOYHHUKA Teria. ITOT 3QQEKT BbI3BaH BO3BPATHO-IIOCTYNATEIbHBIMU JBUKEHUSIMU
rasa B pa3psJHOM KaHaJjle, KOTOPbIE 3aTEM YCKOPSIOT yIAapHYIO BOJIHY, a TAK)KE CO3LAIOT YCIOBHS
JUIs pa3BuTHA HeycTounBocTH Penes-Telnopa.
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