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AHHOTAIUSA

IIpeamet ucciaenoBanns. PaccmarpuBaetcss HHTEPPEPCHIUS BCTPEUHBIX CKAYKOB YIUIOTHEHHUS, & TAKXKE OTPAKECHHE KOCOTO
ckauka oT cTeHkH. CylIecTByeT JBa MPUHLUUIHNAIBHO PAa3INYaIOIUXCsl PEKUMa B3aUMO/ICHCTBHSI BCTPEUHBIX CKAUKOB: YEThI-
PEXBOJIHOBOH PEryJISIPHBII U ISITUBOJIHOBOH HeperysipHbIi. [lepexos oT 0HOTO pexnma K IpyroMmy MOXKeT ObITh HeCTalno-
HapHbIM, CKaYKOOOPA3HbIM WJIM IUIaBHBIM, TAKXKE OH MOXET COIPOBOXKIAThCS rUcTepe3ncoM. Iloa rucrepesrcoM noHUMaroT
BO3MOYKHOCTH CYILIIECTBOBAHUS NP OJHUX M TEX K€ MapamMeTpax MHTePPEpPEeHINH ABYX PA3IHYHBIX BUAOB YIapPHO-BOJIHOBBIX
CTPYKTYp. Peanuzanus Toro win MHOTO pelieHus 3aBUCUT OT HAPABIEHUS U, BO3MOXHO, CKOPOCTH U3MEHEHHUS I1apaMETPOB.
T'ucrepesuc npu nHTEPPEPEHINH BCTPEUHBIX CKAYKOB M MPU OTPAKCHUHU KOCOTO CKAa4yKa YIIOTHEHUS OT CTEHKH M3ydaeTcs C
cepeaunsl 60-x ronoB XX Beka, HO Hauboee aKTUBHO — B TeueHHe mociequux 20 jget. DTo cBSI3aHO, B YaCTHOCTH, C paspa-
0OOTKOI HOBBIX THIIOB BO31yX03a00pPHHUKOB BHYTPEHHETO U CMEUIAHHOTO CIKATHS, MPEIHA3SHAYCHHBIX JIJIsI OOJBIINX CBEPX3BY-
KOBBIX U THUIEP3BYKOBBIX CKOpOCcTeld. HecMOTpsi Ha akTUBHBIC UCCIICIOBAHUS IPOOIEMbI, MHOTHE BOIPOCHI OCTAJIMCh HEBBI-
SICHEHHBIMH, B TOM YHCJIC HECOBIAZCHHE PE3yJIbTaTOB BBIYMCIMTEIBHBIX M (PM3MYECKUX IKCIIEPHMEHTOB C JaHHBIMH, HOJY-
YEHHBIMHM C IIOMOILBIO AHAIUTHYECKOW TEOPHM HHTEP(EPEHLNH CTAIMOHAPHBIX Ta30JAMHAMHYECKUX Pa3pbIBOB, a TaKKe
BIIMSIHUE CKOPOCTH M3MEHEHUs IapaMeTpOB, TOUHOCTU BBIYMCIICHUM, YHCIIa Y3JI0B Pa3HOCTHOU ceTku. B Hacrosimieii paGore
paccMarpuBaeTcs BIMsSHHE ABYX (DaKTOPOB: paHra pa3HOCTHOW CETKH M CTEHCHH pa3MbITHs (PPOHTA CKAYKOB YIJIOTHEHHS.
OcHoBHbIE pe3yJbTarbl. Kak nokazanyu aHaJUTHYECKUE M YHMCICHHBIE PacdyeThl, pa3MbITHE CKAYKOB U TEPEXO] OT MEJIKOU
Pa3HOCTHOH CeTKH K Oosiee rpy0oii COpoBOXKIACTCS CYKEHHEM OOIacTH TUCTEPE3Hca, T.6. MOMEHTHI Mepexo/ia OT Perysp-
HOTO OTPAXXCHUS K HEPETYIIPHOMY M OOpaTHO YHANSIOTCA OT MpEICKa3aHHBIX Teopueil. M3MensdeHne CeTKH MPHBOIUT K
CXOOVMOCTH peIIeHHss K pe3ylbraraM TEOpHH WHTEpQEpPEeHINH CTalMOHAPHBIX Ta30JHHAMHYECKHX Pa3pBIBOB.
IIpakTHyeckas 3HAYUMOCTB. Pe3ynbraThl paboThI JOMONHSIOT TCOPHUIO HHTEP(EPEHINU CTAMOHAPHBIX Fa30IMHAMUYCCKUX
Pa3pbIBOB U MOTYT OBITH HCIOJIB30BAHBI IIPU IIPOSKTHPOBAHNUH TIEPCIEKTHBHBIX 00Pa3Il0B CBEPX3BYKOBBIX U I'MIEP3BYKOBBIX
JIeTaTeNbHbIX allaparos.
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Abstract

Subject of Study. We study the interference of counterpropagating shock waves and oblique shock reflection from the wall.
There are two fundamentally different interaction modes of counterpropagating shocks: four-wave regular and five-wave
irregular ones. The transition from one mode to another can be abrupt or smooth; it can also be accompanied by hysteresis.
Hysteresis is the existence of two different types of shock-wave structures with the same parameters of interference. The
implementation of a particular decision depends on the direction and perhaps the rate of change of parameters. Hysteresis in
the interference of counterpropagating shocks and oblique shock wave reflection from the wall has been studying since the
mid-60s of the XX-th century, the most actively in the past 20 years. This is due to the development of new types of internal
and mixed compression intakes, in particular, intended for high supersonic and hypersonic speeds. Despite of problem
research for many years, many questions still remain unclarified and among them nonconcurrence of the numerical and
physical experiment results with the data obtained by analytical theory of interference stationary gas-dynamic discontinuities,
the effect of the rate change for parameters, the accuracy of calculations, the difference grid density. The present paper deals
with the impact of two factors: the rank of difference grid and blurring degree of shock waves front. Main Results.
Analytical and numerical calculations have shown that blurring of shock waves and the transition from small difference grid
to a coarser one is accompanied by narrowing of the hysteresis domain, i.e. the transitions from regular to irregular reflection
and backwards are more different from those predicted by the theory. Reducing the size of the difference grid cells leads to
solution convergence to the results of interference theory of stationary gas-dynamic discontinuities. Practical Relevance.
Obtained findings complement the interference theory of stationary gas-dynamic discontinuities and are usable in the design
of advanced models of supersonic and hypersonic aircrafts.
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BBenenue

Ilens paGOTHI — BBISIBUTH BIMSHUE PAHTa PA3HOCTHOM CETKU M CTENICHH Pa3MbITHS CKaYKOB YIUIOTHEHUS Ha
MOMEHT Iiepexofia oT peryisipaoro orpaxenus (PO) k meperymsapaomy (HO) MaxoBckOMy OTpakeHHUIO B 00paTHO
IPU NIPOBEJCHUH BBIYUCINTEIBHBIX JKCIIEPUMEHTOB. Pe3ynbTaTel YMCICHHOTO pacdyeTa CPaBHHUBAIOTCS C aHANU-
THYECKUMH PEe3yJIbTaTaMu, IOJy4YeHHBIMH ¢ TIOMOIbI0 KpuTepus nepexona PO S HO, naszBanHoro ¢on Heiima-
HOM [1] KpUTEpHUEM OTCOEAMHEHUsI, U KPUTEpUs CTallMOHApHON MaxoBckoil koHpurypanun (CMK), kotopslii B
HWHOCTPAaHHOM JIMTepaType WHOTINA HAa3bIBAIOT KPUTEPHEM MEXaHW4YeCKoro paBHoBecus poH HeiimaHa nnm xoport-
Ko mpocto kputepueM ¢on Helimana.

Maremarndeckasi Teopusi nHTEpdepeHIn BeTpeuHbIX ckadkoB (BCY) u oTpakeHHMs KOCOTO CKadka OT
CTCHKH TIPUBEACHH B paboTax [2, 3]. [TomHas Teopus nHTephEpEeHINH CTAINOHAPHBIX Ta30IHMHAMHYECKIX pa3-
peiBoB (['/IP) mpuBenena B Monorpaduu [4]. Kornenmus [JIP 1 MeToms! pacdeTa mapaMeTpoB Ha HUX PaccMOT-
peHsl B pabotax [5—7]. Pasnuansie BuIbI HHTEP(EPEHIIUN BCTPEUHBIX CKAYKOB U OTPAXKEHHSI KOCOTO CKadKa yII-
JIOTHEHHA OT CTEHKH IOKa3aHbl Ha puc. 1.

BzauMopneiicTBHe BCTPEUHBIX CKa4KOB SBIIETCS 0000MIEHHEM CiTydas OTPaKeHHUs KOCOrO CKadKa OT CTEeH-
ku. OTin4Me 3aKIro4aeTcst B TOM, YTO KapTHHA TEYSHUS] MOXKET ObITh HECUMMETPUYHOW. OTpakeHHe CKadKa OT
OCH CHMMETpPHUHU UMeeT cBou ocobenHoctu [8—10] u 3mech He paccmarpuBaercs. Haubosee monHbiiA 00630p 1po-
6_]'IeM])I I/IHTep(bepeHIlI/II/I BCTPEYHLIX CKAYKOB YIUIOTHCHHUA U OTPAKCHUA KOCOI0 CKayka OT CTCHKHU IPUBCIACH B
moHorpaduu ben-Zlopa [11].

B HekoTopoM Jrana3oHe mapaMeTpoB 3aKOHBI TMHAMHUUYECKOH COBMECTHOCTH B YapHO-BOJHOBBIX CTPYK-
typax (YBC) momyckaloT Kak peryispHOe, Tak U HEperyasipHOe B3anMoeiHcTBHE CKavykoB. Bcest murockocTs ma-
pametpoB M—[} MoxeT OBITH pa3OuTa Ha TPH OOJIACTH: BBIINIE KPUBOH M, HWKE KPUBOH My U MEXIy HUMH
(puc. 2). KpuBast M\ COOTBETCTBYET IEPECEUCHUIO BTOPUIHON TIOJISIPEI, IIOCTPOSHHOH 110 TTapaMeTpam 3a MPHUXo-
JUSIIIM CKadKOM YIUTOTHEHUS, C BEPIINHOM MOJSIPBI, TOCTPOCHHON 10 9nciy Maxa HCXOJHOTO HEBO3MYILICHHOTO
notoka (kputepuii CMK wnnn kputepuit pon Heiimana). Ha puc. 2 Bo BCcTaBkax npuBeeHbI (parMeHTsl yaap-
HBIX MOJAP, COOTBETCTBYIOLIMX CHMMETPUYHOMY B3ammonewcTsuio BCY mnm oTpakeHHI0 KOCOTO CKauka OT
crenku. KpuBasi My COOTBETCTBYET KaCaHHIO BTOPUYHOI MOJSIPEI OCH OpAMHAT (KpUTEpUil oTcoennHeHus). Me-
Ky KpUBbIMH Mo 1 My BTOpHYHAsS MOJISAPA MEPECEKAETCs KaK ¢ OCHOBHOMW MOJISAPOH, TaK U C OChIO OPJHHAT, CO-
OTBETCTBEHHO YCJIOBUSIMU JMHAMUYECKOW cOBMecTHOCTH aomyckaercs kak PO, tak u HO. To, xakoi u3 BO3-
MOXXHBIX THIIOB I/IHTep(bepeHLll/II/I PCaIM3yCTCsA, 3aBUCUT OT HAIPaBJICHUA U3MCHCHUA MapaMETpOB, YTO BCIACT K
rucrepesucy [12] npu yBenuueHNH U yMEHBLIEHUN Ynciia Maxa nepes yaapHO-BOJIHOBOM CTPYKTYpOH.

Ha puc. 2 BuaHO, 4TO NMeeTCs IpeeNbHBINA yroJl KiuHa [, TPU KOTOPOM MOXKET CyLIECTBOBATh I'MCTEpe-
3uc. JleficTBUTENbHO, IpU yIiax KiInMHA Oonble 21°, cymecTByeT Toibko aBe obnactu: HO Hmke My u obnacth
HEOJHO3HAYHOCTH BhIMIe Mp. Hukakoro rucrepesnca, Bpoze Obl, OBITH He JOJDKHO, U mepekitoueHne o HO k PO
JIOJDKHO TTPOUCXOANTH HA JIMHUU Mp. OfHAKO M YHCIICHHBIE PACUEThl, 1 (PU3NUECKUIl SKCTIEPUMEHT OIPOBEPTaIOT
3TOT TE3MC, THCTEPE3HC B PE3YIbTATaX SIBHO BUJCH.
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Puc. 1. PasnnyHble BUAbI UHTEPEPEHLNM BCTPEUHBIX CKAYKOB: PEryrnspHOe OTpaXXeHne KOCOro ckadka
YMNNOTHEHMWS! OT CTEHKU (a); HEPEryNspHOE OTPaXXeHNe ckadka YNnoTHEHNS OT CTEHKM (0); perynsipHasi
MHTEpdEepPEHLUNs BCTPEYHbIX CKAYKOB YNNOTHEHUS (B); HeperynsapHasa nHtepgepeHLms BCTPEYHbIX CKa4yKoB
yNnoTHeHMs (r); i — yron pas3BopoTa NoToKa Ha i-OM CKayke; 0; — CKaYkM YMNOTHEHMUS; T — TaHreHUManbHbIn
paspbIB; CTPENKN — U «— Hag 0603HaYEHNEM CKaYKOB MOKA3bIBAIOT HaMpaBreHne pasBopoTa NoToKa Ha CKayke;
CKayKun nokasaHbl CNOWHLIMU FIUHUAMUW; FIMHUKX CO CTPErKammn — NMHUKU ToKa

M
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Puc. 2. Obnactu cyLlecTBOBaHNS PEryNApHOro U HEPErynspHoOro otpaxeHuin: M — yucno Maxa Haberatowero
notoka; Moy — uncrna Maxa, COOTBETCTBYOLLME KPUTEPUIO CTALMOHAPHOM MaxoBCKOM KOHGUrypaumm (Kputepun
doH HenmaHa) nepexona mexay perynsipHbIM 1 HeperynsipHbiM oTpaxeHusmu; Mg — uncna Maxa,

COOTBETCTBYIOLLUME KPUTEPUIO OTCOEAMHEHUS; [3 — Yron pa3BopoTa NoToka Ha ckadke (Yron KnvHa); y — nokasartesb

aguabatbl. O6nacTb PerynsipHOro OTPaXEeHWs NeXuUT Bollle Kpuon M. ObnacTb HeperynsipHoro oTpaxeHus
NEeXUT HUXe Kpuon Mg. OBnacTtb, B KOTOPOW YCNOBUS MHAMWUYECKO COBMECTHOCTU J0OMYCKalT Kak perynsipHoe,

TakK 1 HeperynsipHoe OTpaxeHue, NexuT mexay KpmsbiMu Mo Mg

Haubonpsmmii Bkag B u3ydeHne (eHOMEHA TUCTEpE3Nca MPU B3aUMOACUCTBIH BCTPEUHBIX CKAYKOB U OT-
pakeHHH KOCOTO CKadKa OT CTEHKH BHECIH COTPYIHHKH VHCTHUTYyTa TEOpEeTHYECKON M MPUKIATHONH MEXaHHKH
(UTIIM) Cubupcroro otnenenusi PAH [13, 14], a taxke ben-Jlop [15, 16]. CTOUT OTMETUTh MX COBMECTHYIO
paboty [17], B KOTOpO#l M3y4anucCh TaK)KE W aCUMMETPUYHbIE CIydad B3aWMOJIEHCTBUS BCTPEUHBIX CKAYKOB.
CpaBnaenune pabotsl ben-Zopa [15] ¢ mpensimymieit pemakiuer cOopHmka [11] meMOHCTpHpPYET 3BONIOLUIO
B3ISIOB Ha mpobiiemy ructepesuca. ben-/lop, T. Enpnepun u E.W. BacuiabeB U3y4riIn ¢ MOMOIIBIO YHCICHHBIX
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METOIOB TUCTEPE3UC TPH B3aNMOIEHCTBHN KOHUIECKUX cKavukoB [18]. B aTux padorax OpUIO MOKa3aHO, YTO THC-

Tepe3ucC CyIIeCTBYeT KaK Py N3MEHEHUH yIIa KJIMHA, TaK U [IpH W3MeHeHnu yncia Maxa. Ho u B 4HCIIeHHBIX, U

(bu3uUecKnx IKcepuMeHTax MoMeHThI niepeximodeHus oT PO k HO u o6parHO 3aMETHO OTIMYAIMCh OT Teope-

TUYECKHX 3HAYCHUH, MPEICKa3bIBaeMBbIX KpUTeprsiMu otcoeauaeHus 1 CMK.

B noxtopckoii quccepranuu E.W. Bacunsesa [19] ructepesnc uccienoBaH YUCIEHHBIM METOIOM C BbIe-
JIeHueM pa3pbiBoB. [1oka3aHo, 4TO yBEJIMYEHUE I'yCTOTHI Pa3HOCTHOW CETKH NPHUOIMKAET YUCICHHBIE Pe3yJbTa-
THI K pe3yJbTaTaM, NMOJyuYeHHbIM aHAJUTUYECKH B COOTBETCTBUM C KpuTepusaMu orcoenunenus u CMK. Onnako
He OBIJIO ONpEeAeseHO0, CXOAUTCS JIM pellieHHne K MPEACKa3aHHOMY TEOpHEeH WM K KakoMy-To Ipyromy. Kpome
TOTO, B PsIJIE PAaCUYETOB IPH ITOMOIIN KOHCEPBATHBHBIX Pa3HOCTHBIX CXEM ITOJIy4YeH MapagoKCaIbHBINA Pe3ybTaT —
nepexon o PO k HO mpoucxonmn Huke muauu My. Ho B 3T0# 001acTH YCIIOBUS TUHAMHYECKOH COBMECTHOCTH,
MOJyYCHHBIC W3 3aKOHOB COXPaHEHWS, 3alpelIaT cymecTBoBanne PO, a ycioBrue KOHCEPBaTHBHOCTH Pa3HOCT-
HOW CXEMBI ITOJ[Pa3yMeBaeT CTPOTOE BEHITIONHEHHE 3aKOHOB coxpaHeHms. CTajo OYeBHIHO, YTO HA PE3YIBTATHI
YUCIICHHOTO PEIICHHs CYIIECTBEHHO BIMSET CXEMHAasl BA3KOCTh W MOPSIOK alIpOKCHMAIH HCIIOJIB3YeMOH B
pacyeTax pa3HOCTHOW CXEMBI.

B muccepramuu J1.B. XotsHOBCKOTO [20] sIBNIEHME rHcTEpe3rca ObIIIO HCCIEIOBAHO C TIOMOINBIO Pa3HOCT-
HbIXx cxeM ENO n WENO noBbIllIeHHOTO Kilacca TOYHOCTH. [IprBesieHbl OCHOBHBIE CBEJICHUSI O PAHHUX JKCIIe-
PUMEHTAIBHBIX U pacueTHbIX paborax. [TomyueHHbIe pe3ynbraThl AEMOHCTPHPYIOT OoJiee Y3KHMH TUara3oH THc-
Tepesuca, ueM mpeackassiBaeT Teopus. M ecnu nepexnrodenne or HO k PO pacnonaraercs O1uM3K0o OT KPHUBOIA,
cootBercTBytomel kpurepuo CMK, to omnuue npu nepexoge or PO k HO B COOTBETCTBUM ¢ KPUTEPUEM OTCO-
€IMHEeHMsI HaMHOTO OoJIbLIe.

Uccnenosanusa J[.B. XoTsHOBCKOro HallIM CBO€ pa3BUTHE B fokTopckoi nucceprannu A.H. Kynpssuesa
[21], B kOTOpO¥1 YNCIIEHHBII METOM, MaTeMaTHIECKasi MOJIEb U ONMCAaHHUE CaMOTO SBJICHHS IPUBEICHBI Hanboee
noiHo. VcciienoBaHbl ciIy4an Kak CHMMETPUYIHOTO, TaK U AaCHMMETPUYHOTO B3aUMOAEHUCTBHS BCTPEYHBIX CKad-
koB. M3ydeHO BIMSHUE CKOPOCTH U3MEHEHUS IapaMeTPOB B3aMMOJCHCTBHUS Ha IIUPUHY 30HBI THCTepe3nca. DKC-
MEePUMEHTAJIBHO MOATBEPKICH (haKkT HaJM4Ms THCTepe3nca B 00JIaCTH JIBYy3HAYHOCTH peuieHus. [lokazaHo, 4To
WCKPHBJICHHE CKAaYKOB YIUIOTHEHHS MPH OBICTPOM M3MEHEHWH YIVla KJIMHA HMPUBOIWT K CYIIECTBEHHOMY BIIHS-
HUIO Ha MIMPUHY OOIacTH rucrepesnca. Bompoc o BIMSHUE CKOPOCTH M3MEHEHHUS 4ncia Maxa mpu (UKCHPO-
BaHHOM YTJIC KJIMHA HEC U3yYaJICA.

Haxowner, B quccepranuu I.B. Illoesa [22] uccinenoBaHO BIMSHUE PAa3MBITHS CKAYKOB Ha peIlIeHHe 3a1aui
00 ux I/IHTep(l)epeHIJ,l/Il/I. I[J'IH 3TOro HCIIOJIb30BaH HpﬂMOﬁ METOJ CTAaTUCTUYCCKOIO MOIACIIUPOBAHHS PCIICHUSA
KHHETUYECKOTO ypaBHeHMs bonbimana. [TokazaHo, 4TO pa3MbITHE CKaYKOB B PE3yNbTaTe JEHCTBHS CXEMHOMN HIIH
(hu3MUECKOM BSI3KOCTU NPHUBOAWT K Pa3MBIBAHUIO YAApHBIX HOJISIP, IIPU 3TOM OCHOBHAsi M BTOPUYHAS ITOJISIPHI
3aMEHSIOTCS HEKOTOpOo# ormbaromieil. B pesynprare pemieHue, COOTBETCTBYIOIIEE IIEPECEUCHUIO TIOJISAP, CMeIla-
€TCs B TOUKY, B KOTOPOH IPOUCXOANT MEPETHO OTHOAOIIEH.

Taxum 006pa3zoM, IPOBEICHHBIE paHEee HCCIECIOBAHIS TONTBEPAMIIN HATMYNE THCTepe3nca U OIM30CTh MO-
Jy4aeMbIX B YHCJICHHBIX pacdeTax M dKCIepruMeHTax MoMeHTOB nepexoma PO 2 HO k mpencka3aHHBIM TeOpHEH
3HaYeHHUSIM. BBISIBIICHO BIIMSHHE CXeMHOW U ()M3MYECKOW BSI3KOCTH Ha IIMPHHY 30HBI TUcTepe3nca. B To xe Bpe-
M$ OCTaJINCh HEBBISICHEHHBIMHU OT/IEIbHBIE BA)KHBIE BOTIPOCHI.

1. KaxoBa cTeneHb BIUSHHUS pa3Ma3bIBaHUSA CKAYKOB 110 PA3HOCTHOI CETKe Ha TOYHOCTh pacueTa MOMEHTOB Iie-
pexona PO 2 HO?

2. CXomutcs JIM YUCIICHHOE PEellIeHHEe K MPe/ICKa3aHHOMY Teopuel IpH OECKOHEUHOM M3MENIBYEHHH Pa3HOCTHOM
ceTku?

3. Tlouemy HaOmomaercst TUCTEpE3UC 110 YUCITy Maxa npu ymiax KiIuHa, OOJIbIINX KPUTHIECKOTO, TP KOTOPBIX
TUCTepe3uca, Ka3auock Obl, OBITh HE TOJDKHO (pHC. 2)?

4. Bnwmser i cKOPOCTh U3MEHEHUS Jnciia Maxa npu (GUKCHPOBAHHOM YIJIE KIIMHA Ha TUCTEPE3UC?

5. Tlpu nepexone ot HO k PO B paiione muanu M, Oonee pananii MoMeHT niepexona k PO onpexnensercs kaku-
MH-TO (PH3UUECKAMH MPUINHAMH, I TIPOCTO HOXKKa Maxa HacTONBKO Maja, 9TO €€ B pacdeTax Ha HelIoCTa-
TOYHO MEJIKOHM CeTKe He BUIAHO?

6. IlIpu mnasHoM mepexome ot HO k PO B paiione nuanu M,, korjga HOkka Maxa Mana, Kakod KpUTepuil win
rapameTp MOXKHO HCIOJIBb30BaTh ISl HACHTH(UKAMK MOMeHTa repexosa k PO?

Metoa ucciiefoBaHus

UYncnennplit MeTon. MonenmupoBanre ObLIO BBIOJHEHO B JABYXMEPHOW PacueTHON OONACTH, COCTOSIICH
U3 TOJIOCTH, PACTIONIOKCHHON Mexay JByMs KIuHbsIMH (puc. 3). Ha JieBoii rpaHuIle mojiocTy 3a1aeTcs paBHO-
MepHOe pacnpezeneHue yrcesn Maxa, B pe3ysbraTe Ha KJIMHbSI HATEKaeT CBEPX3BYKOBOM MOTOK C 3a/1aHHBIM YHC-
oM M. Vccaenyemasl TOIOCTh UMEET CYKAIOIIYIOCS YacTh M YacTh C TIOCTOSHHBIM CEYCHHEM C XapaKTEePHBIM

pa3mepoM ds. BenmmunHa ds BinseT Ha 0ObEMHBIN PacXoa CPeIbl, MPOXOIIIEH MeXITy IBYMS KIMHBAIMH, U Ha

BO3MOXHOCTb cyuiectBoBanusi Y BC BHyTpu kanana. [Ipu HeOonbinux yucinax Maxa Ha BXoJe B KaHall oOpasy-
€TCsl OTOLLEAIAs yAapHas BOJIHA, a TEUEHUE BHYTPU KaHAJa MOJHOCTBIO JTO3BYKOBOE.
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Puc. 3. Cxema pacuyeTHOI 0bnacTu: ds — paccTosiHue MeXay KNUHbSMU; B — yron pa3BopoTa MoToka Ha ckadke

(yron knuHa); G — yron HakrnoHa ckadka ynnoTHeHus. 1 — BCTPeYHbIe CKayKu YNINOTHEHNS; 2 — TPOMHAA TOYKa;
3 — OTpaKeHHbI CKaYOK YNIOTHEHUST; 4 — TaHTreHLManbHbIA pa3pbiB 3a TPOMHOWM TOYKON; 5 — HOoXXka Maxa

XapaKTepHLIM TCOMETPUUICCKUM MMAPAMETPOM, BIMAIOIINM Ha YAaPHO-BOJIHOBYIO KapTUHY TCUCHUA, ABJIA-
€TCH YIroJl KJIMHa B, KOTOPOMY COOTBETCTBYCT YT'OJI IOBOPOTA MIOTOKA HAa KOCOM CKa4Ke YIUIOTHCHHUS. BenuuuHe! B

H ds IOgoOpaHbl TaKUM 00pa3oM, 9TOOBI MOKHO OBIIO MccaenoBaTh kak PO, Tak u HO, a Taxoke rucrepesuc.

ITockoneKy B 3a/1auax pacdera CTPYHHBIX TEUEHHUH C yAapHBIMH BOJIHAMH BBEIOOP MOZAETH TypOyIeHTHOCTH
MOXET OKa3aTh CYIIECTBEHHOE BIMsSHHE Ha reomerpuio YBC [23], uncieHHOEe MOAEIHPOBAaHHE BBHITOIHEHO B
paMKax MOJIEJM HIeaJbHOro rasa. J|OmoJHUTEIbHBIM JOBOAOM B II0JIb3Y MCIIOJIBb30BAHUSI MOJAEIU HACATBHOTO
raza ciyut ToT (hakT, uto nepexox PO 2 HO moxeT conpoBoxaaThcsi OBICTPOI CKaYKOOOPa3HOW IepecTpoii-
kol YBC, T.e. CyleCTBEHHO HECTAlMOHAPHBIM IpoLecCOM. B Mozensix e TypOylIeHTHOCTH UCIIOBb3YeTCsl OC-
penHeHue TypOyJIEHTHOTO I0TOKA 10 BPEMEHH, II0ATOMY MX NPHMEHEHHE IPU MOJEIMPOBAaHUU OBICTPO HpOTe-
KAOIIUX TIPOIIECCOB TEOPSTUICCKH HE 000CHOBaHO [24].

B mponiecce pemenns ObIIM UCTIONB30BaHbI JjBa BapHaHTa MOCTAaHOBKY 3a1a4yu. [1epBblil BapuaHT — KBa3u-
CTallMOHApHAsI IIOCTAHOBKA, B KOTOPO#l 3aBUCSIINI OT BpeMEHH IapaMmeTp (B TaHHOM Cllydae — 9icio M Ha BXO-
JIe B KaHaJ) MEHSETCS TUCKPETHO, TIPH 3TOM B KaUYECTBE HAYAIBHBIX YCIOBUI HCIIONB3YETCs peIIeHIe Ha Tpeabl-
nymieM miare. Takas TEXHHKa UMATHPYET OECKOHEYHO MEIJICHHOE, IOCTENICHHOE N3MEHEeHHE Yrciia Maxa.

Bropoii BapuaHT — 3TO MOJHOCTHIO HECTAI[IOHAPHAS [TOCTAHOBKA 3a[a9M, B KOTOPOI BBOIUTCS IIEPEMEH-
Hasl BPEMEHHU, U U3MEHEHHE MapamMeTPOB MPOUCXOIUT MOHOTOHHO. DTa TEXHHKAa HUMHTHUPYET AOCTATOYHO Obl-
cTpoe n3MeHeHne uncia Maxa. Takoi BapmaHT MOJENN ITO3BOJIMII ONPENCTUTh BEIHYNHY THCTEpe3rca s He-
CTallMOHAPHOTO CITy4asi U CPaBHUTH €€ C BApUAHTOM OECKOHEYHO MEJUIEHHOTO M3MEHEHUs yncia Maxa.

PacyeTs! BBINOMHAIMCH HAa YETHIPEX PA3JIMYHBIX CTPYKTYPHPOBAHHBIX PAa3HOCTHBIX ceTkax. Camas rpyoas
ceTka uMmena 60 sueek nomnepek tedeHus, ocraibHble — 240, 480 u 960 sueek. CeTka corlacoBaHa ¢ rpaHULAMU
pacderHoi obnactu. Ha neBoii rpanumiie 3a1aBajioch 4yiciao Maxa, Ha TBEpABIX IPaHULAX BBICTABISUIMCH YCIIOBHS
HENpOTEKaHMs1, HA IPABOH IPaHUILIE IIPOU3BOIBHO 33/1aBAJIOCh CTAaTHYECKOE JIaBJICHHUE.

MowmenTt nepexona kK HO KoHTponmpoBaics BU3yaabHO MO0 HAUYUIO IBYX TAHTCHIMATBHBIX Pa3phIBOB 3a
HOXKOH Maxa ¥ IOTIONIHUTEIHHO 10 W3MEHEHUIO KPUBU3HBI OTPAKEHHOTO CKavKa YIUIoTHEeHUs. Kak cinemyer m3
pelIeHus 3a1a9u mepBoro nopsaka o6 uaTepdepentmm [JIP [25], mpu perynspHOM mepecedeHnn CKayKoB OTpa-
JKeHHBIH CKa90K MMEET MOJIOKHUTEIbHYI0 KPUBU3HY, a TIPH 00pa30BaHUM TPOIHOHN TOYKHM KPHBH3HA CKAYKOM H3-
MEHseTCS Ha OTpHUATeNbHyIo [26]. Takoil KOMOMHHUPOBAHHBIN ITOIXO[ MO3BOIII HAeHTHUIMpoBaTs HO naxe
TOT/a, KOTJ]a BU3yallbHO HOKKa Maxa M TaHTeHIMaIbHBIEC PAa3pBIBEI HA HEW He BUIHBI FJIN CHIBHO Pa3MBITHL.

AHaINTHYeCKU METO/ y4yeTa Pa3MbITHS CKA4YKOB YIUIOTHEeHHs. Pa3Ma3biBaHue ckauka 10 pa3HOCT-
HOM CeTKe MOXKET ObITh MHTEPIIPETHPOBAHO KaK HEKOTOPAasi HEOPE/IEIIEHHOCTh B 3a/IaHHUU yIVIa HAaKJIOHA CKayKa
YIUIOTHEHHMS, HallpuMep, AJIs cilydasi, TOKa3aHHOTo Ha puc. 4, 3to 0,9°.

JlonmycTrM, yroi HakJIOHAa CKayka YIZIOTHEHHS HMEET HEOIPE/IeIEHHOCTh G + AG, TOrJja TOYKa Ha OCHOB-
HOW TOJISIpe, COOTBETCTBYIONIAsl KOCOMY CKayKy YIUIOTHEHHs, IPEBPATUTCS BO MHOXKECTBO TOYEK, JIe)Kallee Ha
nomsipe. Hanpumep, st mokasarens amuadarsl v = 1,4, uncna Maxa M = 3 u ymia majgeHusi KOCOTO CKadka
6 =40+1°, ”HTEHCUBHOCTH CKa4Ka J HaXOAWUTCS B Ipeaenax oT 4 1o 4,35. Torna BropuyHas moisipa OyneT UMeTh
KOHEYHYIO TOJIHHY H YK€ He MOXKET CUMTAThCsl OeCKOHEYHO TOHKOHU (puc. 5). Ee mepeceuenne ¢ ochio opanHaT
¥ OCHOBHOH TOIISIPO#t OyIeT MpencTaBIsaTh COOOH He eAMHCTBEHHYIO TOUKY, 2 MHO)KECTBO TOYEK.

PerynspHoMy oTpa’keHHIO TAKOTO PAa3MBITOTO CKadka OyIeT COOTBETCTBOBATH MHOXKECTBO TOYEK, JIeXKAIIee
Ha OCH OpP/AMHAT U COOTBETCTBYIOIIEE MEPECEICHUIO KTOJICTOW) TOJISIPHI C OCBIO, @ HEPETYIIPHOMY — MHOXKECTBO
TOYEK, JIe)Kalllee Ha JO3BYKOBOW BETBM OCHOBHOMW HOJISIPBI, COOTBETCTBYIOIIEE MEPECEUCHUIO C HEH «TOJICTOM»
IOJIAPBI. DTN MHOXKECTBA MMOKa3aHbI HA puc. 5 JKUPHBIMU JIMHUSAMU. KpI/ITepI/IIO OTCOCAUHCHUA 6y;[eT COOTBETCT-
BOBaTh KacaHME «TOJICTOI» MOJISIPBI OcK opauHar (puc. 6, a), a kputeputo CMK — nepeceueHne HIDKHEH rpaHu-
LBl «TOJICTOW» TOJISIPBI C BEPIIMHON OCHOBHOM MOJISAPHI, COOTBETCTBYONIEE YHcIy Maxa mepes KOChbIM CKaykoM
YIIOTHEHHSI.
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Puc. 4. muTaumsa pasmbITUS cKadka BBegeHMeM HeonpeaeneHHOCTN B 3aaHnu yria ero HaknoHa
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Puc. 5. lNepeceyeHmne «ToncTon» nonsipbl, COOTBETCTBYIOLLEN Pa3MbITOMY KOCOMY CKauKy YMnoTHEHUS,
C OCHOBHOW NOMNAPOWi 1 OCbo OpANHAT
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Puc. 6. OnpeaneneHne xapakTepHON MHTEHCUBHOCTM Jr KOCOTO PasMbITOrO cKayka, COOTBETCTBYIOLLEH KpUTepuio
oTcoeauHeHus (a), U Jo, COOTBETCTBYIOLLEN KPUTEPUIO CTALMOHAPHON MaxXOBCKOW KOHdUrypauum (6)

Taxum 00pa3om, Ui KaXKJIOTO paHTa CETKH MOXKHO OINPEIENIUTh CTENECHb Pa3MBITHSA CKadka IO Pa3HOCT-
HBIM sTYeHKaM M BBECTH HEOIMPECIICHHOCTh B 3aJJaHUH yIla HAKJIOHA CKauyKa. DTO MO3BOJSICT MOCTPOUTH 3aBH-
cuMocTu My u My OT yriia KiMHa 3 ¢ y4eTOM HEOlpe/eIeHHOCTH, BBI3BAHHOW Pa3MBITHEM CKa4dKOB 110 Pa3HOCT-
HBIM si9eiikaM (puc. 7), ¥ ONpPEeNeInTh 10 3TUM rpadukam o0NIacTh THCTEpEe3nca UId 3ajanHoro yria B. Jlns ka-
JKJIOTO paHTra Pa3sHOCTHOW CETKH IIMPHHA 30HKI THCTEpe3rca OyIeT CBOCH.

BunHO, 9TO MO0 CpaBHEHHIO C PHC. 2 MOSBICHHE 00JaCTH HEONPEICICHHOCTH CY)KaeT 30HY JIBY3HAUHOCTH
pelieHus, B KOTOpOoil BO3MOXKHO cymecTBoBaHue kak PO, tak 1 HO, a coorBeTcTBeHHO M THcTepe3nca. CyxeHue
TeM OoIIbIIle, YeM CHIIbHEee pa3MBITHE CKaduka. BuaHO Taxoke, 9To TUHUS M| pa3MbIBaeTCsS 3HAYUTENFHO CHIIBHEE,
qeM Mp.

[TockonmpKy M3 CBOMCTB YHCICHHOTO METOAA, KaK MPAaBHUJIO, H3BECTHO, B KAKOW CTEIIEHH MPOMCXOTUT Pa3-
Ma3bIBaHME CKAYKOB 110 PA3HOCTHBIM STYEHKaM, C TIOMOIIBIO OMMMCAHHON METOJUKH PE3YNBTaThl PACUeTOB IIEPEXO0-
na PO 2 HO HeTpynHO CKOPPEKTHPOBATH.
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Puc. 7. Obnactu cyLLecTBOBaHWS PeryrnsipHOro N HEPEerynapHoro OTPaXKEeHUIN C y4ETOM «Pas3MasblBaHWSA» CKaYKOB
YNNOTHEHNS

AHajau3 pe3yabTaToB

Hwke npuBeneHsl pe3ysbTaThl pacueToB MHTEP(EPEHINH BCTPEYHBIX CKAUYKOB HA YETHIPEX PAa3IMUYHBIX
Pa3HOCTHBIX CETKaX.

JAuana3on rucrepesuca. [lo xapTrHaM m30nuHUHA yrcen Maxa ompeneneHsl nuama3oHsl rucrepesuca. C
MOMOIIBI0 METOIVKH, ONMCAHHOW BBIIIE, HAWAEHBI TUANa30Hbl THCTEPE3HUCA MPH PA3IMIHON CTETIEHH pa3Masbl-
BaHMS CKAa4KOB II0 Pa3HOCTHBIM sTYEHKaM, COOTBETCTBYIOIIEH PA3sHOCTHBIM CETKaM, KOTOPBIE NMPHUMEHSIINCH B
YHCIIEHHBIX pacdyerax. Pe3ynbrarsl cBeieHbI B TaONIUILY.

UyeTeHHEL MeT AHATUTUYECKOE PELICHHE C YIETOM
KOHI/IIICCTBO e eTon pa3Ma3HBaHI/ISI CKadyKa
SAYCCK
PO — HO PO «— HO PO —- HO PO «— HO
60 2,6 2,7 2,612-2,975 HE OTpeneNeHO
240 2,7 2,8 2,715-2,835 2,978-3,436
480 2,75 3,0 2,753-2,789 3,092-3,22
960 2,8 3,15 2,762-2,78 3,12-3,185
Teopermuecioe 2.77 3,149 2.77 3,149
3HAYCHHUC

Tabnuua. [inanasoH ructepesmnca

CxomuMoCTh 10 Pa3HOCTHOM ceTke. BUIHO, 4TO UMCIIEHHBIE pe3yabTaThl 10 MEpe U3MEIBUEHHsI CETKU B
TOYHOCTH CXOISTCSA K TEOPETHUECKUM 3HAYCHHAM. AHAINTHYECKOE PEIICHHE C YyUEeTOM pa3Ma3bIBaHHs CKauka
MIO3BOJISIET ONPEIEIIUTh MOMEHT ITEpexo/ia OT OAHOTO THIa HHTEp(EPEeHINH K PYTOMY € ropasno 0oiee BHICOKOH
TOYHOCTBIO, Y€M BHU3YyaJlbHOE OIIPEleNICHHE I0 KapTHHaM pacrpeaeneHus wuzonuHnil. Ha rpy0Goit cerke
MOTPENIHOCTL ompeneneHuss MomeHnta mnepexoga PO «— HO rtopasmo Gombme, wem PO — HO. Ha pwuc. 8
[IPENICTABJIECHBI PE3YJIbTaThl PACUETOB HA CaAMOM MEJIKOM CETKe.

Xopomo BHIHO, YTO IO Mepe yBelIWdeHHs dmcia Maxa ot M=2,3 no M=3,2 mpouCXOAuT MOCTEICHHOE
YMEHBIICHNE HOKKH Maxa 1 nepexof K peryasipHOMYy OTPaKeHHIO MeXTy uuciamu Maxa M=3,125 u M=3,15,
gyro cootBeTcTByeT Kputeputo CMK. Ilpu ymenbineHunu umcia Maxa or M=3,2 mepexoll K HEperylIspHOMY
OTPOKEHUIO TPOUCXOAMT MEXTy uuciamMu Maxa M=278 u M=2,76, UYTO COOTBETCTBYET KpPUTEPUIO
OTCOEAMHEHUs. DTOT MOMEHT WAECHTH(HUIUPYETCS 10 HCKPHUBICHUIO OTPAXEHHOIO CKayka. TakuM o0pazom,

MOXHO CUHUTATb JOKA3aHHbIM, YTO HPU U3MCJIBYCHHUU CCTKHU YUCJICHHOC PCHICHUC CXOAUTCH K TCOPECTHUUCCKUM
3HAYCHUAM.
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Puc. 8. l'ncTepesunc, nonyveHHbIV Ha pasHoCTHOW ceTke ¢ 960 avekamu nonepek noTtoka. MiameHeHne
yAapHO-BOMHOBOW CTPYKTYPbI: Npu yBenuyeHnn ymncna Maxa (a); npu ymeHbLlueHum ynucna Maxa (6). =20
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Bausinue pasMbIBaHHsA cKa4ykoB. Ha prc. 9 mpuBeneHsl pe3ynbTraTsl pacueToB Ha caMoi Tpy0Ooi ceTke.
BunHo, 9TO MMama3oH rHcTepes3nca CyIECTBEHHO yKe, YeM IPH pacdeTax Ha Menkou cetke. [lepexoms! mpouc-
XOIAT Ipu unciax Maxa mexny M=2.5 u M=2,6. CyxeHne Auana3oHa MPOMCXOIUT B 3HAYUTEIHHON CTENICHH 3a
cdeT OOJIBIION MOTPENIHOCTH B onpeneneHnn MmomeHTa nepexona PO «— HO B cootBerctBHu ¢ kputepuem CMK.
CpaBHuBasi puc. 8, 9 ¢ pe3y/nbraraMy aHaJIUTHYECKHX PACUETOB, MIPUBEICHHBIX B TAOIHUIIE, MOXKHO CJIeNIaTh Clie-
nytoniee 3akimoueHue. Kpurepuro orcoenunenus npu nepexoae PO — HO cooTBeTcTByeT kacaHue JieBOi rpa-
HHIIBI TOJICTOW MOJISIPBI OCU OpIUHAT (pHC. 6, @), T.e. MEHbILIee U3 IBYX 4yKcen Maxa, yKa3aHHBIX B COOTBETCT-
pyroreM ctonore. Kpurepuro CMK mpu nepexone PO «— HO cooTBeTCTByeT mepeceueHue ¢ BEPIINHON OCHOB-
HOW TOJISIPBI CEPEANHBI «TOJICTOM» TOJISIPBI, HO PE3YJIbTaThl YUCIEHHBIX pacyeToB OJIMXKe K JIEBOH IPaHUIIE «TOJ-
CTOI» nousIpsl (puc. 6, 0), T.e. K MEHbLIIEMY M3 uucea Maxa, 3a/1al0lluX Jrana3oH HEeONpeaeIeHHOCTH, BEI3BaH-
HBII pa3MbIBAHUEM CKadKa.

Pwuc. 9. Mnctepesanc Ha rpybon ceTke ¢ 60 s4yenkamm nonepek notoka. B=20°

Bbicora HOkkM Maxa u rucrepesmc. ['ucrepe3uc NposiBAsSETCS HE TOJBKO B TOM, YTO HE COBHAJAIOT MO-
meHTHI epexona or PO x HO n obparHo, HO U B TOM, YTO Ha BBICOTY HOXKKH Maxa nipu HO Bnmsier HanpaBieHne
n3MeHeHnsd uucna M. IIpyunHa 3aKiIro4aeTcs B TOM, YTO BBICOTA HOKKM Maxa 3aBHCUT OT YCJIOBMH TEYEHHS B
«BHPTYAIBHOM COIIIE», 00pa3yIOIIeMCs] MKy TaHT€HIIMAIbHBIMH pa3pbIBaMH 3a TPOWHBIME Toukamu (puc. 10), u
OIIpesieIsieTCs PaBEHCTBOM Pacxoia raza uepe3 HOXKy Maxa 1 KpUTHUECKOE CeUeHUE «BUPTYaJIbHOTO corutay [27].

Bomnbr
pas

PKCHIA 3043 oTpaskenus BOJIH paspsKeHus

Kpurnueckoe
ceueHne

BUPTYaJIbHOTO
comna

-

B3aumoneiicTBre BOJH pa3psoKeHUS
C TaHT€HIIHAEHBIM Pa3pPBIBOM

Puc. 10. BaaumogencTeue BOSH paspexeHnsi ¢ 06nacTbio Te4eHust 3a Hoxxkon Maxa
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PaBeHCTBO Pacxom0B MOXKET YCTAHOBHUTHCS NPH JBYX PA3IMYHBIX 3HAUCHMSAX BBICOTHI HOXXKKM Maxa, 1mo-
STOMY BBICOTA HOXKH 3aBUCHT OT HadasbHBIX ycnoBuit. Ecmu mpu HO umcno Maxa pacteT u BeicoTa HOKKH Ma-
Xa YMEHBILAETCs], TO IPH 3alaHHOM M ee BbIcoTa OyzneT OoJblle, YeM NPH IBHKECHUU CO CTOPOHBI PETYIISPHOTO
OTpaXXECHUsI U yMEHbIIEHUU M.

I'mctepesuc npu B>P,. Ecnu BeiOpars yron knmHa B>y, To Bcst o0nacTh M3MeHeHUs yucia Maxa Oyner
paszaencHa 3HaueHueM Mj Ha 1Be monobmactu: M<Mp, B KOTOpOit BO3MOkHO Tojbko HO, u M>Mp, B koTOpOit
Bo3MOkHO Kak HO, Tak u PO. PacueTs! moxassIBaroT, uto peanusyercs uMeHHo HO, Hoxkka Maxa npucyTcTByer
BCEIZa, HO pa3Mephl e YMEHbIIaoTcs. BropuyHas mossipa rnepecexaeT 0CHOBHYIO MOJIIpY ONH3KO K €€ BEpILIUHE,
Ho CMK He nocturaercst HU IpH KakUX 3HaueHMsIX M. 3aBHCUMOCTD BBICOTHI HOXKKM Maxa OT Ha4aibHBIX yCJIO-
BHH COXpaHseTCs, T.€. B ATOM CMBICIIE THCTEPE3NC CylIecTBYeT. TakuM oOpaszoM, rpu >B, peaansyercst TOJIbKO
HO, u nepexonsr or HO k PO oTcyTcTBYIOT BO BeeM uarna3zoHe n3MeHeHuns aucna M (puc. 11).

M=2,6 0T

M=238 ] M=2,8 1

F

M=30 1

M=311

M=32 01

Puc. 11. UHTepdepeHumsa BCTPeUHbIX ckadkoB npu B>Bo (21,5°)
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Bansinue ckopoctu m3MeHenus umciaa Maxa. M3BecTHO, 9TO mpH OBICTPOM W3MEHEHWH yINIA KJIMHA
MIPOUCXOIUT MCKPHUBIIEHHE KOCOTO CKa4yKa YIUIOTHEHHS, YTO BIHMSET HAa MOMeHT mnepekioueHns or HO k PO u
o0parHo. MccnenoBanus Mo OIEHKE BIUSHHUS CKOPOCTH M3MEHEeHHs gucia Maxa paHee He POBOIWINCE. Pacye-
THI IPOBOJIMJIMCH HA CAMOM MENTKOW pa3HOCTHOM ceTke ¢ 960 saelikaMu MomepeK MoToka. B pacderax UCHOIb30-
BaJIOCh paBHOMEPHOE paclpejiesieHue ynucia M monepex NoToKa, T.€. HCKPUBJIEHHE KOCBIX CKa4YKOB yIJIOTHEHUS
MOJ] BIUSHUEM HECTAIIMOHAPHOCTH HMCKIIIOYANIOCh. TakuM 00pa3oM, ObUIM CO3[aHbI YCIOBHUS JJIS BBISABICHUS
BJIMAHUA UMCHHO HECTAIITMOHAPHOCTU TCUCHUS.

Pacuetsl, mpoBeeHHbIE HA PA3JIMYHBIX PA3HOCTHBIX CETKAX, MPOIEMOHCTPUPOBAIM I KAXKION U3 CETOK
WJEHTUYHBIE PE3YNbTaThl, T.6. HECTALIMOHAPHOCTh TEUCHUS HE BIIUSET HA MOMEHTHI MIEPEXON0B MEXIY PEryJsip-
HBIM U HEPETYJISIPHBIM B3aUMOJICHCTBUEM CKaYKOB.

3akauenne

Kak nokazaiu aHaIMTHYECKHE U YUCICHHBIE PACUYEThl, PA3MbITHE CKAaYKOB U IIEPEXO OT MEJIKOI pa3HOCT-
HOH CEeTKH K Oosee rpy0oil COMpOBOXKIAETCS Cy>)KEHHEM O0IacTH HCTEpe3Hca, T.6. MOMEHTHI IIEpexoaa OT pery-
JSIPHOTO OTPaKEHUsI K HEPETYIAPHOMY M 0OpaTHO YHANAIOTCS OT IIPEACKa3aHHBIX TeopHei. M3MenpieHne ceTku
NPUBOAUT K CXOIUMOCTH PEILeHUs] K pe3yJbTaraM TEOpUH MHTEep(EpEeHINH CTAllMOHAPHBIX T'a30JHHAMHYECKUX
pa3pbIBOB. ['uctepesuc nposBiseTcs B U3MEHEHHH MOMEHTOB IEpexoAa MEXIy PeryaspHbIM U HeperyasipHbIM
B3aUMOJIEHCTBHEM, a TAK)K€ B 3aBUCHMOCTHU BBICOTHI HOXKKM Maxa OT HaualbHBIX YCIOBUI U HalpaBIEHUS U3Me-
HeHus uncia M. HecrannonapHocTs 1o uncity M He BiuseT Ha rucrepesuc. Ecimu yron kianHa Gomblie HEKOTO-
pOro KpUTUYECKOrO 3HAUEHHS, TO BO BCEM JHana3zoHe M peanusyercs TOJIBKO HEPETyIspHOE OTPaKeHMUE.
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