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3BOJIIOLMS 3 EYCTOMYNUBBIX KOS PUT'YIALIUIN MATS UTS OIr'O

S 0JI B 3AJAYE JUD AMO CIEID UX D OJIEN B TYIDVIEDTI Ol
CIEJIE

A. A. brikos, B. 1O. b onos

(ragpedpa mamemamuxu)

BI)IBe)leHI)I Hpﬂﬁﬂﬂ)l(eHHl)Ie BBIpaKeHUSI I CKOPOCTH npeﬁ(l)a nepexoaHore ¢Jiosi U BpeMCHU KU3HU
HeCTaHHOHapHOﬁ KOHTpaCTHOﬁ CTPYKTYPBI B 3aJa4¢ rcHepalnuu MarnuTHoro noJis B TypﬁyHeHTHOﬁ cpee.

Beenenue

B cootBeTcTBHH ¢ OOIENPUHATEIMY MPEICTABIEHHS-
MU MarHATHOE TOJIe B COMpPaNbHBIX TATaKTHKAaX CO3/1a-
ercs 3a cuer JCHCTBUS npoyecca 2aiarmuyecko2o Ounad-
Mo [1, 2]. ITpr 3TOM YacTh KHHETHIECKOH SHEPIUHU Xa0-
THYECKOTO ABMXEHNS MPOBOASAINEIO BelllecTBa Mpeodpa-
3yeTcs B 3HEPrHUI0 MarHUTHOTO NMojis. B TOHKOM ramak-
THYECKOM JMCKE BEKTOP MATHUTHOTO MOJS MOXKET OBITH
npesicraBieH B Buie B = b(r)u(r,t). BektopHas dyHk-
1us b(r) 3ajaer HanpaBlIeHHEe MATHUTHOTO OJI4, & CKa-
AgpHast ¢yHKIMS u(r,?) OHpeAenseT HAIPSDKEHHOCTE.
@ynxuus u(r,t) ompeaensercda U3 ypaBHeHus auddy-
3UM, B KOTOPOM MPHCYTCTBYIOT TOIMOJHUTENBHBIE Uie-
HBI, OTBEYAIOIINE 32 IIEpeHOC MONS BMECTe C JIBHKEHUEM
BEIIECTBA U T€HEPALUIO:

u+Vyu=plAuty(u)u. (1)

Ecan mmoTHOCTE 2HEPTrMH MAarHATHOTO OIS OKa3bIBa-
€Tcsd CPAaBHHMOM CO CpeTHEH IJIOTHOCTBIO KUHETUYECKON
SHEPruH, KO3 PUIUEHT pa3MHOKEHHUS y(u) CTAHOBUTCS
PaBHBIM HYJIIO, TO3TOMY BBEIpasKeHUE I KoaddurmenTa
pasmHoXkeHHs ¥ (u) = 7o (1 — u?/U?) MOXHO IPHHSTH
B KQUECTBE JOCTATOYHO XOPOIIEH ANMIPOKCUMAITAH, €CIH
He yuuthiBaTh B (1) apyrue addexts, U B 4aCcTHOCTH
HEJTOKAJBHBIA MEPEHOC MOJS 32 CUET BBIXOAA CHJIOBBIX
JIHHUH 32 MPe/IeNbl TATAKTHYECKOTO TUCKA. JJIsT THIHY-
HBIX TaJakTHK (Hampumep, M51 n M81) p mpakthndec-
k1 paBHO 0,0016, ecnmu m3MepsTh BpeMsl B MAUJUIHAp/ax
Jier, paccrosHue B Kuiomapceekax. Koaddurnmenr rene-
pamuu yo nopsaka 2-5 [3, 4]. XapakrepHblil pa3Mmep He-
OTHOPOJAHOCTCH KPYMHOMACIITAOHOTO0 MArHUTHOTO TO-

1 8 =/ p/yo IPUMEpPHO Ha 7Ba MOPSIKA MEHBIIIE THa-
METpa JUCKA, MOITOMY ypaBHeHHe (1) MpoSBISCT Clic-
MUGbUUECKHE CBOUCTBA YPASHEHUL ¢ MATbIM RAPAMEMPOM
npU CIApUIUX NPOU3800HbIX W €0 PEIICHUE OTHOCUTCS
K KJaccy (yHKIWA, KOTOPBIE TMPHUHSTO HA3BIBATH KOH-
mpacmuulMu cmpykmypamu [5, 6].

Kontpacrarie crpykryphl (KC) — 310 cBocobpasHbIe
KOH(HUTypaIih, KOTOPEIE MOTYT 00Pa30BEIBATECS B MIPO-
Tiecce IBOMIONUN (PU3HUSCKUX TTOJeH pasIHuIHON IIPHUPO-
6l B HemuHeHHOM pexume. B KC obmmmpHeie obmactu
ME/JICHHOT'O U3MCHEHUS oIS (MBI UX A1 KPATKOCTH Ha-
3BIBACM MATHAMH) PA3ACTSIOTCS MAJIBIMU IO 00BeMy 00-
JacTsIMu OvIcTporo cro u3McHeHud. [lonbinoid uHTEpec
C TCOPETUYCCKON M MPAKTUUYCCKOU TOYEK 3peHUS Mpe/l-
crapsior KC, obpasymoniyecs B pe3ylbTaTe OrpaHUYC-
HHS TIOJIS OIPE/CICHHBEIM YPOBHEM HACHICHUS, KAK 3TO

HAMEET MEeCTO IS MAarHATHOT'O MOJIS B COMPAIbHOM Ta-
JIAKTAKE. B TUNWYHOI CHUTyaluu OOIOXUTCILHOS WU
OTPHIIATENBHOE TIOJIE BO3PACTAET IO MOJYIIO /10 YPOB-
HS HACBHIIIIEHHS, 4 HA TPaHHUIIE MOJIOKHUTEIBHOIO U OT-
PULIATEIBHOrO MoJcH 00pa3yercs TOHKUH eHymperHull
nepexoonwiti caoil (BIIC), BHyTpH KOTOPOTO TOJE Me-
HseT 3HaK. [lepexo/THBIA CIIOH ME/IJIEHHO NEepeMeNTaeTcs
B pe3yabTare COBMECTHOTrO Jeiicrus muddys3nn, mepe-
HOca, reHepanuu. B Hacrosiiee BpeMs /ieTalbHO U3yde-
HEI craimoHapHble KC u pa3padoraHbl METOABI aHATH-
3a UX ycToHuuBocTH [5-7]. B TO K¢ Bpemsl HAOMIOACHUS
raJakTUK U KOMIBIOTCPHBINA SKCIICpUMEHT [3, 4] ybex-
JIAI0T B CYIIECTBOBAHUHU 00J12024CUSYUUX HECTAITMOHAD-
HeIXx KC, KOTOpBIE B IPOIECCE IBOJIIOIAA MOTYT IOCTE-
MEHHO TPaHCPOPMUPOBATECS B CTAIIHOHAPHOE COCTOS-
HHC WIH pa3pylmaTrhesl. 3aKOHBI BOJIONHHU HEYCTOWYU-
BeIx KC mpaktuuecku He u3ydensl. [IBomonusa KC onpe-
JISNSAeTCSl KOHGUTYpaITuel MITeH pa3indHON TOISIpHOC-
TH, HCOJHOPOIHOCTEIO YPOBHS HACHIINICHUS, KPUBU3HOMI
BIIC u T.4.

Ilens Hactosiel paboThl — HCCASTOBATH BIHUSHUE
coomuouienus pasmepos namern KC pasiuunoil noasproc-
my Ha BPEMSl KU3HU HCYCTOWYMBEIX HECTAITMOHAPHBIX
KOHTPACTHBIX CTPYKTYpP MArHUTHOTO MOJS B COHUpaib-
HBIX TJIAKTUKaX. MBI BEIUUCIUM NPHOIUKEHHO CKO-
poctn apetidba BIIC m Bpemsa xwmsuu KC ¢ 3agaHHOM
HavadsHOMN KoHuTyparmeid. [Tockonpky ypasaenne (1)
aJIEKBATHO ONMCHIBAET HE TOJBKO MArHUTHOE IMOJIE B
CIIUPAJBHBIX TaJaKTUKAaX, HO U MoJi¢ B TypOyJICHTHOH
MPOBOASIIEN Ccpelie, HEKOTOPBIE 3a/]a4d XUMUYEeCKON KHU-
HCTUKH, JUHAMHUKY TOMYJSIIUN U T. ., TOAYYCHHBIC Aa-
Jiee pe3yJbTaThl UMCIOT JOCTATOYHO OOINUMA Xapakrtep.

1. OnHoMepHas Mo/1eJIb

TheceMoTpHM OAHOMEPHYIO IO MPOCTPAHCTBY 337124y
Komm s ypasuerus: muddy3un ¢ mepeHOCOM U pas-
MHO>KCHUEM:

—co<e<oo, t>0, (2)

= 7 (1 —%?/U?), ¢ HauaIbHBIMH yCTOBHAMH
u(z,0) = wp(z) ¥ TIpaHUYHBIMH YCIOBHSMU IIpH
|2| — oo, obecneuMBAIONUMH OTPaHHYECHHOCTE perle-
HUS Ha BCced NpsiMOH. Ilycre B HaudaibHBIE MOMEHT
BPEMEHHU B CPE/IC MMEETCSI Xa0THUECKOE METKOMAacITad-
HOE MarHUTHOE TI0JIe, HATIPSDKEHHOCTE KOTOPOTO MHOTO
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MeHBIIIe YPOBHS HACHINIEHHS, |ug| < U. 3a cuer mud-
¢y3monHOTO WicHa MenKoMaciTabHbIE HEOTHOPOTHOC-
TH ug(z) OyayT ObICTpO criaaskeHsl, U GyHKIUS u(z, )
OpUMET BUT HA00PpA XAO0TUUYECKU PACIIONOKCHHEIX MITCH
MOJ0XKUTEIBHON U OTPULIATEILHON MOISIPHOCTU. 3aTeM
38 CUCT MPOICCCa TEHEpaAIlMU BEIWYUHA © BHYTPH ISl
TCH BEIPACTET A0 BEIMUHMHBI, HECKOJIBKO MCHBINICH YPOB-
Hs HacHITeHUS [/, Ha TPaHUIIC MSITCH MOJOXKUATEIBHOM
U OTpULIATEIbHON monspHocTH obpasyercst BIIC, moc-
JIg 4eT0 KOH(PUTYpaIys peiieHus B 1EJIOM MOXKET OBITH
onucaHa kak KC. B gqaneHemem kaxaeiit BIIC nepeme-
MACTCS, IPUUCM HANIPABJICHUC IBUKCHUSL, BOOOIIEC TOBO-
P4, TAKOBO, YTO Y3KHUE MSATHA YMCHBINAIOTCS, 4 IMAPOKUE
VBEIHUUBAIOTCAL.

ITpoBeass NHHCHHYIO 3aMCHY NECPEMEHHBIX z, t U
¢dbynakIu ©, mpuBeAeM ypaBHeHHE (2) K Ge3pasMepHOMY
BUJIY:

Ju 0*u

ou  ,0"u 2
8t_5 8m2+u(1 u), (3)

rae 8 = +/p/vo — rommuna BIIC. CHavana paccMor-
pUM cTanMoHapHble pemmenus Tana KC.
2. CranuoHapuble KOHTPACTHBIE CTPYKTYPbI

[TanpspkeHHOCTh MOJISL B CTAIIMOHAPHOM OHOMEp-
Hoit KC Mokno Haiitm w3 ypasuenusi 62d%u/dz? +
u(l — u?) = 0. TouHOe pEIIEHAE BBHIPAXKAETCS Ye-
pe3 HEMOJHBIN HIUTMITHISCKUH HHTErpaj MepBoro poja

¢
F(¢, k)= [ (1—k?sin2¢) """ d:

0

T — 2 \/5

= _F(¢a k)a
) a : (4)
. [u
¢ = arcsin <3> , k= 2
zg — KoopauHata neHtpa BIIC, a = v/ 1+ 1 -C,

1<a<2, b=+1—-+/1-C, 0<b<1,xoucraura C
onpesiensieT HAKIOH KpUBOH w(z) B IIeHTpalIbHOH TOUKe:
(du/de)p=z, = (1/0)/C/2.

Ecmm 0 < C < 1, o u(z) — nepuoanyeckas (yHk-
s, iepuoAa 1T paBeH

T:5¥K (9) (5)

a

rae K(k) = F(n/2,k) — NONHBIA /UIUNTHYECKUHA HH-
Terpan mepBoro pona. Bemmuwna T nmexur B Tpeseaax
2 < T < oo, mpuueM T' —w oo ipu C — 1, C<1m
T —2xéd mpu C — 0, C > 0. MakcuMaasHOS 3HAUCHUES
Umax = b JOCTHTACTCS IpH & — 29 = T’ /4, MUHUMATBLHOE
3HAUCHUC Ui, = —b 1pu 2 — 29 = 3T'/4.

IMycre mupuHa moxoxurenabHoro nsarna W = T/2
MHOTO 60jnime ¢ U cooTBercrBenno 1 — C < 1, tak
uro k ~ 1. Mcnoas3yeM acHMITOTHYECKOE Pa3IoKeHUS
AJUTMOTHYCCKOTO HMHTErpana and ciaydasa k < 1, k— 1:

K(k)=In <4/\/1 - k2> [8]. TloAcTapisisa 3TO BEIpaXe-
HHC B (5), NOdyduM OpUOIMKEHHOE BEIpaXKeHue A W :

T é I 64 (6)

= — = — n .

2 V2 1-C
IMone3Ho ompeAeTUTh AUANA30H H3MCHCHUST MapameT-
poB B (6), B mpeaeaax KOTOPOro MOXKHO HCIOB30BATh
3TH COOTHOIIICHUS, HEC HAPYIIAsl YCIOBUN CYITICCTBOBAHUS
MICPUOUUCCKOrO pelicHUs. MUHHMAILHO JOMYyCTUMOC
3HaueHue C' MOXHO BBIUMCIUTL U3 COOTHOIICHHUS s
MHUHHAMAJILHO BO3MOKHOTO Tiepuoaa 1y, — 276, Coot-

BeTCTBYIONIEE 3HAUCHUE Chyyn = 1 — 64e_\/§7T ~ 0,246.
B xpurndeckoM caydae C' =1, wu(z) — MOHOTOH-
Has QyHKIMA, oOpamammascs B Hydb B OJHOW TOUKE

T u:th(%?). (7)

B cooTBeTcTBHH ¢ 0OMIEIPHHATON KIacCH(pHKAITAEH 3TO
pemicane otHocuTes K KC tuna «crynenska» [7]. Ecnn
C' > 1, To pellicHUEe He OTpaHUYECHO W HE MPE/ICTABISET
HHTEpECaA.

3. KazucranuoHapHble KOHTPACTHBIE CTPYKTYPBI

KBasucrammmonapnass oanomepHass KC cocrour wu3
MOCICAOBATCALHOCTU IISATCH UCPEAYIONICHCS TOISPHOC-
TH (TMOJOKUTETEHON W OTPHUIATENRHON), pas/Ie/cHHBIX
BIIC, npu 3TOoM HadambHas IMHApPHHA KaKIOTO TSTHA
MHoro Oonbiiie ToanuHel BITC. YToOBl OICHUTHL Bpe-
M$I KW3HW HecranuoHapHoil KC, paccMOTpUM 3BOJIO-
A0 TIEPUOMUISCKON CHCTEMBI TOMOXKHUTECIBHBIX H OT-
puniaTenbHeIx nareH, u(z + T',t) = u(z,t), npuuem y
MOIOXKUTESIEHOTO TSTHA HadaJbHAS MMAPHHA HECKONb-
Ko 0OJbllie, YeM Y OTpHUIIATeIBHOrO0. B mpeaenax oaHo-
ro nepuosa u(xz,t) obpasyrorcs asa BIIC, xaxplii u3
KOTOPBIX OyeT medinenno ApeddoBath B CrOpoHy 00-
Jiee y3KOro MSTHA, B PE3yiAbTATEe YCro IHAPUHA MOJIO-
KUTEIBEHOTO TISITHA Oy/IeT YBSTUIHBATHCS, 2 H3HATATEHO
MEHBITIas MIPUHA OTPUTIATEIBHOTO TSTHA OYIET YMCHb-
matbesa. Korma mmpuHa nsTHA CTAaHOBUTCS CPABHUMOM
¢ ToamHod BIIC, mpoucxoauT JaBHHOOOpa3HOE pas-
pymenne KC, xoropas Ha 3TOM 3TaIne yke He SBIISeTCS
KBa3UCTAIIMOHAPHOM.

Bo3MoXHEI pasHBIe pexuMbl oo KC ¢ 1mm-
poxumu (W > wé) marHamu obomx 3HAKOB. [hccmor-
pPUM TOJTBKO CHIBHO acuMMeTpuaHble KC, I KOTOPHIX
MUpUHA TOJOKHATETHHOTO TSITHA MHOTO OOIbINE TTH-
PUHBL COCETHUX ¢ HUM OTPUIATCABHBIX msreH. [lpen-
monoxuM, aro suympu BIC, o — 6§ < & < 29 + 6,
B KaxkIblli (UKCUPOBAHHBIM MOMEHT BpeMeHHU (PyHK-
o u(z,t) MOXHO NPUOIMKEHHO ONHUCATh BHIpaKe-
HueM (7), IpAYeM KOOpAHHATA [CHTPATIBLHON TOUKHU Oy-
JIET MEJICHHO MEPEMEIIATLCS ¢ HEKOTOPOH CKOPOCTBIO
v(t), KoTopasl 3aBHCHT OT IIUPHHBI Ka’KIOro M3 IIf-
teH: u(z,t) = f(z —vt), 2o — 6 < @ < 2o+ 4. Ilpen-
MOJIOKUM, UTO BhIpakeHHe (4), ompeesroliee cTalio-
HapHOC MCPUOAUUCCKOC PEIICHUE, MOXKHO HUCIOIL30BATE
W IS HEMEPUOJAMYSCKOTO HECTAITMOHAPHOTO PEIICHUS
ene BIIC, T.¢. A5 TIOJOXUTEIBHOTO U OTPHUIATEIIHHO-
ro maTHA no omoeavHocmu. s Kaxmoro w3 HuUX Oy-
JIeM WCTIONB30BaTh pas3HBIE 3HAUYCHUS KOHCTAaHTHI (',
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KoTopas Ternephk Oyfer (yHKIMEH ¢ (Kakaoe W3 ITHX
3HAUECHUN MaJi0 OTIMYALTCd OT KPUTHUECKOTO 3Haue-
Hus C = 1). CoOoTBETCTBYIONINE 3HAUCHHS NAPAMETPOB
a, b Takxke 6yayr ornmmuatbes. [IUpuHY MOTOKATETE-
HOTO M OTpHIIATEIbHOrO maTeH oboznauum W) (t) u
W) (t), npuuem W () + W) () = T. Takum 06-
paszoM, BHyTpH ofHoro nepuoaa KC BBIENeHB TpH 00-
JIACTH, B KOTOPHIX PEIeHUE TMPEACTABISCTC Pa3HBIMH
opmymamu,

Berunciium ckopocts apetida BIIC. Tlpounrterpupy-
eM (3) Mo uHTepBANy g — W(_)/2 <z <zo+ W(+)/2,
KOTOpBIH BKIOUaeT B TouHOocTH oauH BIIC. Hc-
nome3ys yenoeue w86 < W) <« W), monyumm
v~ —6 - 8y 2exp{—v2W(-)/§}. Tak xak ymenn-
MMEHUE TMHPUHBI OTPHUIATETRHOTO TIATHA OOYCIOBIIE-
HO OJHOBpeMeHHBIM apefihom aByx BIIC HaBcrpeuy
JIpYT JApYyry C PaBHBIMH CKOPOCTSAMH, ITUPUHY OT-
pHUTIATENBHOTO TMATHA MOXKHO Haithm u3 audpeper-
nuansHoro ypaBHenms dW(7)/dt = —2v. Ilerpya-
HO TOJAYYIHTH MOYHOe PEIICHUE 3TOTO YPABHCHUS:
W) =6 -271/21In[-32(t — ty)]. BribepeM t, Tak,
9TOOBl B 3TOT MOMEHT BPEMCHH IIUPHHA OTPUIATEITH-
HOTO TIsiTHA OBlIa paBHA MOJOBHUHE KPUTHUYSCKOTO 3HAUE-
must nepuona W (=) (to) = 76: ty = (eﬁ”)/32 ~ 2,657.
YunrteiBas, 4T0 B HCMOIB3yeMOM TTPUOTMKECHAN MTUPUHA
KaXJIOTO U3 MATEH HE MOXET OBITH MEHBINE 7d, MOMEHT
BpEMECHH to MOXHO HWHTEPIPETUPOBATE KaK MOMEHT
repexofa OT Me/UieHHONW craaun spomornun KC ke
JTABUHOOOpA3HOMY pacIiupeHuio. Temneps BBIpasKEHUES
JUTSL 3AaBUCHMOCTH TIIAPUHEL TISITHA OT BPEMEHH pUOOpe-
TaeT BUJ, IPUTOTHBIN JIJIS CPABHEHUS ¢ KOMITBIOTEPHBIM
IKCTIEPUMEHTOM:

Wt)=6-2""%In <—32t + eﬁ”> . (8)

3neck ¢ < 0, 1 MOMEHT BpeMeHH { = (0 COOTBETCTBYET
nonHoMmy paspyiicaaio KC. CootHorieHue (8) MOXHO
HCIIOJIB30BAThL W I BEIUHCIEHNS BpeMeHH ku3Hu KC ¢
3aJJaHHOM HAYJIBHOW ITMPUHOU MSATHA OTPHIATEIBHON
noyisgpHoctu W :

p= L [exp{ﬁw} _exp{ﬁg}] R

~ 32

ITpeanonaraercs, 4YTo B HAYAJILHBIH MOMEHT BPEMCHH
MUPUHA [SITHA MOJOXUTEILHON MNOMSIPHOCTH MHOTO
boawiie W . To ke camMoe BhIpaXeHHE MOXKHO, OUCBHU/I-
HO, HCIIOJB30BAThL U ISl BPECMCHU KU3HU YETUHCHHOTO
MSTHA ¢ HAYAIIBHOW MUpUHOU W, Tak Kak 3TOT ciydai
MOXKHO TOIyYUTH MPEAENBHBIM TepexoaoM W — const,
T — 0.

ITockoNbKy HANPSDKCHHOCTE MATHUTHOTO OIS yIOB-
JICTBOPSCT YPABHCHHIO BecbMa oOIIero Buaa (3), moiy-
YCHHBIE OIIEHKH TS CKOPOCTH Jpetida U BpeMeHU KU3-
HH NMPUMCHHUMBI K IITUPOKOMY KJIACCY 3a7a4, B KOTOPBIX
HekoTopoe ¢du3uueckoe none u(z,t) ydacTByeT B Ipo-
neccax mepeHoca, quQy3uu U pa3MHOKEHUS, TPHUISM
TOJIIMHA MIEPEXOTHOTO CIIOS Maia MO CPABHCHUIO ¢ pas-
MepaMHu 00JaCTH.

4. be3yabTaThl KOMIILIOTEPHOI'0 MOJIEJIMPOBAHUSA

Jns ompeAenacHAS TpENeToB MPUMEHUMOCTH (op-
Mya (9) 1 (8) MBI UCHOJB30BAIU METOJA KOMIBIOTEP-
Horo mozenupoBaHus. Ila puc. 1 mokasaHa 3BOIIO-
1 HECUMMETPUIHON HectarmoHapHod KC, mis xoro-
pod B HAa4YJIBHBIHW MOMEHT BpEeMEHH W) = 2,66 U
W) = 3 576, JIng mpocToThl MBI BHIGpATH Tapamer-
pel =1, vy = 1. IlpeacrasiacHa cepust «MOMEHTAIb-
HBIX Qororpacduit» rpacduka u(z,t) B OpeaeIax oIHOro
nepuoaa. MHTepBan BpeMEHU MEXKy BYMS MOCIEIOBA-
TeAbHBEIMA CHUMKaMu At = 50. IlogHoe BpeMs XU3HU
ngarHa paBHO 1650, KoopauHara 2 OTI0X€EHa 1O TOpH-
30HTATBHON OCH B e¢aWHMIAX 4. ['OpHU30HTAIBHEIC TH-
HUA v =1 U u = —1 COOTBETCTBYKOT YPOBHIO HACHI-
menus. I1a HayaneHO# cragun KC kBasucranmoHapHa,
BIIC MeaaeHHO mepeMelnacTes, MMpHUHA OTPULIATEIBHO-
ro MmiITHA yOBIBACT U NIUPHHA MOJOXKUTCILHOTO BO3pAC-
Taer. B TOT MOMEHT, KoTr/la upuHa 00Jee y3KOro MmsaTHa
cpaBHuBactcst ¢ kputHueckoit (W () &~ nd), Haunnaercs
OBICTpEIN Tpoliece paspyiicHus KC.

3aBHCUMOCTE BPEMCHH JKU3HHA ACUMMETPUUYHOU KOH-
¢uryparuu MarHuTHOTO TIOJSI ¢ ITUPOKUM TOJIOKHATETh-
HeIM niaTHOM (W (H) = 1076) or MMpPHHBI OTPUIATETE-
HOro MSTH2 noka3zaHa Ha puc. 2. [lo ropuszoHTanbHON
OCH OTJIOKCHO OTHOIIICHHUC INMAPUHBI OTPHIATEIBHOTO
MITHA B HAYAJIBHBEIA MOMCHT BPEMCHH W(_)(to) K KpH-
THYECKOMY 3HauUeHUIO Wy — md . DUKCHpOBAICS MOMEHT
BPECMCHH, KOITIa OTPHUIATEIBHOC MSITHO MOJHOCTBIO HC-
uesaer M QYHKIUS ¢ B MPEAeax OJHOTO MEpHoja cra-
HOBUTCA MOJOXUTEIBHOU. [0 BepTHKATBHOU OCH OTNO-
XKEH JeCITUIHEIH norapudM BpeMeHu ku3ad. OUeBHITHO,
yro rpaduk t(W) HeoTIHUMM OT MpAMOH JMHHUU. YTo1
HaKJIOHA I0 TpaduKy puc. 2 onpeAeaseTcs U3 COOTHOIIIE-
Hus tg ~ 1,912, rae tgy = (Igts — lgty)/(Wa /Wy —
—W1 /W) . llpubanxennas gopMyna (9) naer 3HaUeHHe
tge =mv/2/1n10 ~ 1,92952. Takum o6pa3om, Morpeni-
HOCTh, fAaBaeMas dopMyioi (9), cocraBiaser ~ 1%,

u

Puc. 1. Opomonys HeCUMMETPHYHOH KOHTPACTHOH CTPYKTYpBL:
HAYAIbHAS WHPHHA OTpuiaTetsHoro narna W (=) = 2,576,
nonoxutensaoro — W) =3 578
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wo|w,

Puc. 2. Bpems xxu3Hu T KOHTPACTHOM CTPYKTYPHI C 33 aHHOH
HIMPHHOH TATHA KaK (QYHKIUS OTHOIIEHHUSI HIMPUHBI IISITHA

B HAYAIBHBIA MOMEHT BPEMEHH W(_)(to) K KPUTHYECKOMY
3nauennio Wy = nd

MO3TOMY TPUOIMKSHHBIMUA OpMyIaMu TSI CKOPOC-
™ papeiida BIIC u Bpemenu xku3aum KC MOXHO
MOJIB30BATHCA HE TOJIBKO /IS Caydasl IUPOKUX IIf-
TeH KC, HO W IpH MeHee JKECTKHX OIrpaHHYEHHUSX:
W > wE), W) > 7. Tonee noapobHEIl aHATH3
pe3yabTaTOB KOMIBIOTEPHOTO MOAECITHPOBAHUS MOKA3HI-
BaeT, YTO MOTPEITHOCTE (POPMYJIIBL JIIST BPEMECHH JKU3HH
ue npesoinaer 1%. M3 puc. 2 suaHo, yro KC xuBer
NPaKTHYCCKU OecKOHEUHO Oobinoe Bpems: ¢ > 10000,
CCIIA MUpHHA 000UX MSATEH (MOMOXKUTCILHOIO H OTPH-
MAaTeIRHOTO) TIPEBHIINAET KPUTHICCKYIO TIIUPUHY 7 HE
MEHee YeM B TPH pasza. Eciau mmpuHa narHa MpeBHIIa-
€T KPUTHUYECKYIO TOJNIBKO B JIBa pasa, Bpems xu3Hu KC
yMmeHnbInmaerca B 30 pa3. [lakoHel, MSTHO € TOJIAHON
MOPSZIKA KPUTUUECKOHN pa3pyliaercs MpakKTHIECKH MTHO-
BEHHO. [Irym pe3yabTarsl HNOATBEPKAAOT IPEANONIOXKE-
HHC O JABHHOOOPA3HOM XapakTepe Mpollecca pa3pyliie-
Hus KC Ha nmo3aHel crajiun, KoTopas HaUYMHAETCs, Korya
TOJIINUHA NATHA CTAHOBUTCA CPAaBHAMOMN C KPUTHYECKUM
3HAYEHHEM.

VK 530.12

OnenuM Bpemd xu3Hu KC MarHuTHoro mosis B CId-
padbHBIX TajdakTUKax. TunuuHble mapamerpsl [3, 4]
(B emuuunax AauHEL 1 KOk w Bpemenu b5 - 108 e,
ragaktukd M51, M81) g = 0,0016, v, = 4, Tommu-
Ha BIIC mopsimka 6 — 0,2 knk, uro mpuMmepHo B 100
pa3 MeHbIIEe paauyca ragaktuku d = 20 xnk. dopmy-
Ja (9) mokasplBacT, YTO B OJHOPOAHOU cpeAc ¢ Hylie-
BOU ckopocThIo BelliecTBa (V = 0) TPyAHO 0XKUAATE HA-
JIMYUST KOHTPACTHBIX 00pa30BAHUN pasMepoM MCHBIIC
27 - 0,2 KIK ~ 1,2 KOK (BpeMsl UX 3KU3HU MCHBIIIC BpeMe-
HH OJTHOTO 000pOTa TalaKTHKH), HO BIOJIHE BO3MOXKHO
cymecrBoBanue KC pasmepom mopsika d > 1knk. Ih-
3YMEETCS, HAMPABACHHOE KPYIHOMACINTAOHOE ABUKCHUE
BCIIECTBA, KOTOPOC B CIHUPAILHEIX TaJaKTHKAX Ipe-
craBieHO nauddepeHIManIEHEIM BpallleHHeM, TPUBEACT K
Oosiee OBICTPOMY PA3PYIICHUIO KOHTPACTHBIX MSITECH Mar-
HHUTHOTO MOJIS 334 CUCT BBITSATUBAHUS U UCTOHUCHUS, HO
paccMoTpenne 31oro 3dderTa BEIXOAUT 38 PAMKH JTaH-
HOU paboTHI.

Ih6ora mommepxkana T[occmiickum QougoM QyHmA-
MCHTAJIBHBIX HccneAoBaHU (rpanTtel 95-01-01284a u
98-01-00356).
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I'SABUTALIIO3 3 OE 3 OJIE 3 JOCKOI DIIEKTIOMATD UTS Ol
BOJISbI B TEOSUU I'ABUTAITMU BUCCEDA

M. M. Kapenxuii

(kagedpa reanmosoti meopuu u QUIUKLU BLICOKUX IHEPUIL)

Haﬁneﬂo HOBOC TOYHOEC penicHue ypaBHeHﬂﬁ TCOPUH IrPABUTANUA ¢ MACCUBHBLIM I'PABUTOHOM B CJlyvac,
Korja UCTOYHUKOM IrPAaBUTANHOHHOrQ NnoJis ABJIICTCH IUVIOCKAS JICKTPOMATrHUTHAS BOJIHA.

MoXHO 1M TIPHCBOWTH TI'paBUTOHY Maccy? Wme-
€T JU BOOOIIE CMBICA TOBOPUTH O MACCHBHOM TIpa-
putoHe? Takue Bompockl craBuT Buccep (Visser) B
cBocii pabore [1]. Kak wuzBectHO w3 0O0mIcH Teo-

puu  oTHocUTenbHOCTH lliiHMITENiHA, TpaBUTOH M01-

KeH OBITH Oe3MaccoBBIM. Ilo acrpodmsmdeckne maH-

HBIE JIOIIyCKAIOT [2] CYIeCTBOBAHUE TPABUTOHA C MACCOU
my <2-1072° 9B 21078 myyq &~ 3 - 107 kr.



