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BBEJIEHHE

Jl6oe sanoMEHalOmee WIE JOIHIecKoe yerpoiicrso ma I[MJ] mpexmomara-
eT BLITONHeHHe IO KpaiiHell Mepe TeThipex ciepylomux omepanmi Hag LIMJ:
TeHEPAUEi0, NPOJBMKOHME, OTeKTHPOBARAE W AHHUTEIANEIO. YRA3AHHEE
Jpyrde ONePANNE OCYIIECTBAAIOTCA COOTBETCTBYIONMMH CXeMAaMH yIpaBie-
HHsl, KOHCTDYKTHBHOE BHIIONHEHHe ROTODHIX BechMa pasmoo6pasHo (cM., Ha-
npamep, [1—3]). Usyuenne dysxmmounposarms cxem ynpasiemms LIMJ[ co-
CcTaBadgeT pa3BHBAKIYIOCA HOBYIO ofnacts
MRKDODTEKTPONHKE B (H3HKH NPHKIaHO-
T0 MATHETMIMA.

TNomeronpoasrraomue cxemst (JIIC)
BTOH MMM HHOK (OpMe BCTPEYAOTCH BO
neex LIMJI-ycrpoitcTax, 9acTo 3aEEMas
60abmIyI0 YACTh ILIEHKH-TocHTexd. MMen- -
7o J{I1C Bo MHOTHEX CIyuasX ONpejeIsioT TH
ofuryl0o  paGoTocmocoGHOCTE  YCTpOHCTBA,

TIOTHOCTH 8amucH u GrICTpOfelcTBIe. 1 ) .
b A
¥

HauGomsmee pacmpocTpaEenme momly- 1 i
ymn [(IIC, BHIMONHEHHEe W3 IEPMALION |
B BHJe ILIOCKOCTHBIX MHAKDOBIEMEHTOB d=0r
(anmamKanmii), pacmojaraeMiX Ha IO- -
sepxuocte I|M7l-mienks B onpepenen- Pmc. 4. Teomerpms M (1) n nepuan-
HOH IPOCTPAHCTBEHRO MEPHOMETeCKoy “09BOT0 YUPABIAIMEro aieMomta (2)
Ko(urypanus (Tomomorm:). AnmiERa-
TAE Co3AA0T MarERTOCTaTHIecKEe Jorymen (MCJI), saxsarsmanomuae IIM],—
puc. 1. TpeSyemoe mepememenne IIMJI suecte ¢ MCJI ocymecrsasercs nepe-
MarnnyuBanuen ammmmranmii [ITIC marEaTERIM NONeM ynpasieHus Hynp, Bpa-
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IAIONIIMCA B INIOCKOCTH TurenKn. JIaHBEIH ¢roco6 BeckMa ofexTner ¢ Touxm
SPOHHA MHEEMAJILHOCTH CPeJCTB BEeIHell oaexrponnkm. llpm OTKIIOYerma
maranna IM]] (negopmanma) B ITIC coxpamsercs:, GyAyTn I0KaTE30BAHHEIM
B MCJI, cospaBaemeix anmimkangsaMm (mome cMemenus [ cosjaeTcs HOCTO-
ARHEIME MATHATAME). K ADYruM J0CTOHHETBAM BTOTO KIACCA CX€M OTHOCHTCS
OTHOCHTEIBHAS TOXHOAOTHIHOCTh AX H3TOTOBISHHSL,

HanGonee wseectrsr [AIIC, BoIIONREHHELE B Bujie TePHOAETIOCKAX KOBQHry-
panmit anmrERranmit, mMeomuEx Gopuy «I—T» [4], «Y» [5], «L» (mespora) —
9TOT THII HCIOABBYETCs He ToMbKo pist mocrpoerus IIIC [6], «X» [7]. Iepe-
TeKTHBHEI He[ABHO Ipeftokennbie «C»-00pasHEle »IeMEHTEH, OTIMYAIONIEECH
TNOBEUNGHHEIME Paf0YEMH XApaKTEPHCTHRAMEA B COSJHHONNH ¢ TOXHOJOrHY-
HocTs0 Harororaenna [8,'9]. Toxosme JIIC mamim MeHbree IpEMeHeRHe,
XOTSL OT/{EJNBHBIG TOKOBLIS BIEMCHTH B KOMOWHAIHM ¢ NEPMAJUIOGBEIME UaCTO
HCITOMBBYIOTCA I Meeil TeHEPAINHE, MOPEKT0ICHHS, (eTeKTApoBanas. Muor-
Jia BCTPEUAIOTCA METONE! IPOIBHKEIHS, OCHOBAMEBIE HA JOKATLHOM H3MECHEHIH
CBOHCTB IIGHKH-HOCHTEIN.

Omumprdeckn ycramopiaeHo [10], @ro mamayumas paGorocmocoGHOCTH
JIIC mocrmraercs mpm ormomenms amamerpa LIMJI k mpocTpamcTBeEHOMY
TiepHOITy cxeMsl, paBHOM ‘/s—*/s (mmamerp LIM]I MOMeT COCTABIATH BeTHUNHY
nopaAnKa 5 mrx m Mewsme). Ilpmmumnmambmsni Hepmoctatok JIIIC pmammoro
THIA COCTONT B OTPAHHYEHUH INIOTHOCTH Bamucy He pasmepamu LIM]I, Ho pas-
MepaMy aIEIHKAIMH.

Vsemmuenne mociemHeli MoKeT OHTH JOCTHTHYTO NPH HCHONHI0OBAHEE IH-
croBsix mepmamtoessix JTIC [11], a raxswe maccmsoB mEopManmm, ogop-
aJenunx B BEAe pemreror L{M]I, cocrosmus IIMJ{ B KOTOpEIX KOIWDYIOTCH Bep-
TERanbEEIME GroxoBexumu aumEmama [12]. IIpogsmmernme IIMJ1 B pemmerxax
rawie ocymecraisercs [IIIC, BEITONHENIHME ANG0 U3 TOKOBHX NPOBOJIHAKOB,
amGo m3 mepMaitoesbix onedentos [13]. C nebio MOBHIEHAA IIOTHOCTH 3a-
mmuen mpepaaraorca Tagke JIIIC, mocTpoennbe M3 JOMERHOIl CTPYKTYDHL B Be-
IeCTBO, ABIAIOMEMCA BHEIHAM [0 OTHOMEANI K MATePRANY-HOCHPEIIO
Mz [3].

K comanenmo, akTyanpHas 3ajaga onpejeiesius xapakrepmermk JIIC mo
BajaHHON TomomorEm m cmoiictBam I[M]I-mMatepmaza B HacToAmIee BpeMs He
MOET CYHTATHCA MOMHOCTHIO PA3PEMEHHON W BO MHOTOM TOIbKO €Ile CTABHT-
csz. VIMeIoTCS HeACHOCTH KAK HA OPHENMOHMANBEOM YPOBHe NOHHMAHHA [HHA-
MEKH JOMEHHEIX CTPYKTYD M CHEIH(HRE IepeMarnduuBANAA HePMATIOeBHIX
YOPaBIIOIMAX dTEMEHTOB, Tak B B mcclenosanmm camux JIIC.

Iocnenane o63oprbie paborsr B obmacrm JIIIC [14, 15] cocpeporoumsawr
BHEManHe IIaBNEIM 06pasoM Ha YECTeHHEX omemxax moxeik MCJI, meitcrsyio-
mux za IIM]]. B Hacrosmeit paGoTe B paMKax AHAJIHTHYIECKOTO IOfX0ja, He
THITAIOMET0CA BHISCHATh (IHCIOHHYIO) CHENUPHKY MEPeMATHHIHBAHEA Iep-
MAJIT0eBHIX ANIVIHKATEH, TPOBOMTCA OOIHI TeOpeTHUECKAN aHATH3 PaGOTH
JIIIC. Hepsocrenennoe SHAYOHNe AMEOT ONPEJEICHAE 0GIACTH YCTOHIHROM pa-
Gorsr [IIIC Ha ILIOCKOCTH «HOde CMeI[eHHA — Iole IpoxpmwKenns». B § 1 mpo-
w3BoAmTCH OPMYNNPOBKA 3a/laTH U Jajee HPH OTPAEAYHBATONINX IIPEIION0-
IHeHHAX, HOUBOKHAEIX B HACTOAMIE® BPOMS, DACCMATDHBACTCA PAM 3aa¥, MPefi-
crapwromux warepec miux Teopun JIIC (§ 2—6). Ceash ¢ mOCTPOEHEAME pa-
Gor [14, 15] yeranasnusaerca B § 1.2, § 2, § 5. B § 7 mogpoaATes peayrbTaTst
paGoTsL

1. YPABHEHHA [{BIDREHUSA

B crporoii mocranoske aafaga o gmrammke IIMJL B ITIC TpeGyer camocor-
NaCOBAHHOTO PEMIEHMA CHCTeM ypaBHemmil Tama Jlampay — Jlmmuma, oTHOCA-
muaxcsa &k IIM/[-maTeprary ¥ IepMailioeBHIM ynpaBuaomeM siementaM. ITo-
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BCIOAY B jlaibHelimes GyeT IpemoaaraTbes, IT0 CBA3H MEK/TY MONCHCTEMAME
-0CYIJeCTBIAETCH Hepes MarANTOCTATHYeCKHe BaamMofeiicTsas. ECTeCTBOHHO,
T0 TOTYUNTh KaKHe-THOO OGIIMe pemenss TaRoif CHCTEMB 3aTpy{HETENBHO
u TpebyeTcss mepexox K NPHOIMKEHIHIM yDABHOHHSIM JBIKEHMs,

1.1. YPABHEHUA JIBIGKEHHASA 1M/

Hwmemnres orgexsusie nonsitka [16] paccmorpenna LIMJI, mexoas ms me-
OCDEJCTBENHOrO pemmenns ypapHemmii Jlampay —Jlumuna. Taxoit momxzop,
0C00EHHO B IMHEAMIIECKOM CIyuae, OKASLIBAETCA BECHMA TPYHOEMKHEM, TpeGyer
GONBIEX THCTEHRHIX BEIYHCISHUIl H MAJIO 9TO JiaeT JIfA UOHHMAHHA (emome-
uma [IMJ,.

Jipyroit mMOpXOX MemOAB3YeT BapuAUMOEKYIO mpomexnypy (meton Pmrma)
[17—19] = ocmosar ma cymecrsosamnu B LM/I-Marepuaze Goubuoro mapa-
meTpa (paxTopa Kagecrsa)

(1.4) Q=H./4nM>1,

onpefiesomee NpeobIajande NoiAs AHW3OTPOLNMM THNA JerKas och H, Hag
IONAME paccesHns u camo cymecrsosanme IIM/l. B rauectse xopomeil mpo6-
HO# (ymEumH s yraa (HONADPHOTO) MY METKOH OChbI0 B BEKTOPOM HaMar-
HEIeHHOCTH M MOKIO BOCIONL3OBATLCHA HBBECTHBIM BHIDAKENHEM H3 TEOPHE
180° GuoxoBeKoit MOMEHHOM TPAHUIE; A3WMYTANBHEH YTO @, ONpeNeITIONE
B [IAHHOM CIyYae BeIMIMAY BBIXOJa BeKTopa M m3 KacaTeJbHOH NIOCKOCTH
K TpaHHIe, 0cTaeTCs HesapHeHMEM. Ilapamerpamu npoGuol QymKumE CiykaT
senmunEs: 7, R(X, Y), Ar,-pajmyc, monosKeA”e OEATPA B IIOCKOCTH ILIACTH~
Hol @ Manas (r>Ar,) smmnregeckas pedopmanus IIMJL. C ygerom pmccmma-
THBHOTO BKIaja BapbHEPOBAHMIO MOJBEPraeTCs JeHCTBHMe, DABHO® DPasHOCTH
JISPHHTOBCKOM KUHETHYECKOM OHEPTMM W NOTeHNEANbHON ONEpru, IPOHWHTe-
TPEPOBAHEBIE 1O TPOCTPAHCTBOMELIM KOODEEATAM.

B PaMEax BapHal@OHHOrO IOAXOAA 3a/a4a CBOJIHTCH: K ypaBHEHHAM, OOM-
CHBAOIIAM BPEMEHHYI0 9BOMIONHIO Maxpomapamerpos LIMA —r, R, Ar: ®
Mmukponapamerpa — ¢. Ilomyvaiomuecs Ha 5T0M IyTH yPABHeHHS ABIAIOTCA
TPEGTHKGHABIME, HO UX JOCTOMHCTBO COCTOHT B Me3aMACKAPOBAHHOCTH (EBH-
KU (POECXOAMINEX ABAGHHI W MHTePHOIANMOHHON cmie. [aste B TOM ciydae,
ecan axrop kasectsa (1.1) HemocTaToumo Benmk (IPAKTHUECKE HHOINA HC-
moxssyoTeA QS3) mwIm TPAEMNA He mMeeT GIOXOBCKOro BEJA, BHAMEHES Mapa-
MeTpos, xapakrepusylomux I[M/[-MaTepmax B 9THX ypaBHeHMAX, MOMHO pac-
CMATPHBATD B KATECTBO MOJFOHOTHBIX.

He paccuarpEBas 37ech BHIBOJA BAPHANMOMHLIX ypasnesmit [19], yramenm
Ha EX BaKHYI0 0COGEHHOCTH, HMEIONIYI0 MeCTO M [ INIOCKOM IPARHIB: ypaB-
HeHHe JUIA MEKPONAPAMETPA @ OTJEINSAeTCA OT YPABHEHMIT U MaKpOIapaMeT-
pos 1, R, Arz. C ojfHOI CTOPOHBI, 870 OIpejielAeTCA TeM, uto B cuny (1.1) pxuap
JIOKATE3OBAHHOK B TPAHAI MATHUTONUIONBHON SIEPTHE, COJlePAamIeil ¢, Ma
1O CpaBHEHHIO ¢ SHeprueil JoMemHoi rpammmsl. € mpyro#ft cTOpOHEI, BCE mO-
clej(yloljee PACCMOTpeHHe OTPAHNYeHO HOYTH MOCTOAHHEIMH CKOPOCTAME He-
pememenua [IMJ] B IIOCKOCTE INIACTHHEI ® cIaGhIMM BpeMEHHLIMH H3MeHe-
WHAME OCTAABHBIX Maxpomapamerpos IIMJI. B »Tax KBaszumcTamHOHAP-
HHX yomouax §=<0, ecIm BCe CKOPOCTH He IPEBHIIIAIOT MABECTHBIX Ipeje-
JIOB, CBABAHHEIX ¢ MepecTpoiikoi cTpyrTypst rpammmir [20—22]. Taxoi pesmm
npopemrerns [(M]] GyjeM xapakTepr3opath B faibHCileM Kak CTANMOHAD-
HEIl; WMEHHO TAKOH DEKHM OKAashIBAGTCH Hambosee NpPUeMJIeMBIM I IPH-
RrapEux netef. K HaCTOAINEMy BPEMOHH B OJ[HOOCHAIX IPAHATAX JOCTHIHYTH
CKOPOCTH cTanEOEapHOro mpoxsmienma mo 6-10' cu/cer [23]. Omycraemoe
B JambHeimewm ypaBEeHHe I ¢ OIpOJeIAeT, B YACTHOCTH, IPeJelbl POIKAMA
CTAIHOHAPHOTO IPOBHMKEHUA.
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pe ycmonun poMEEEpOBANESA BASKOro Tpemms (juccEmammm) Hap addex-
TaMH, 00yCIOBICHANMA KAHETAIECKOH 3HeprEel, Momxuo npmitd [19] K cie-
AYOIEM ypaBHEEHHsIM [l BpeMeHHEIX sBomonmi paxayca IIMJ, r, momomxenas.
ero nesTpa R u Mamnoit smmmnTHYeckoit nedopmammu Ar,:

2 i—G [_ 2::Ml+ 2nMh

P @) -H-1, (. R) ] f

(1.3) R=—2GH,(r, R),

Ar,
r

wo a2 2 Gy s, ) -n |

r

—2H,(r, m} .

ABNSATOMAMCSA _ HeIOCDPOJCTBeHHEIME 0000MEHAAME H3BECTHOHR CTATHIECKON
Teopun [17]. B ornx ypasmermax M, h — EaMarEEgeHHOCTH ® TommumHa LIM/JI-
nurenkn. ITofBIMKHOCTE OMEHHOH Ipanmmsl G H XAPAKTEPHCTATIECKYIO [WLH,
l=0./4nM* (0, — DIOTHOCTH IOBEPXHOCTHOH DHEPIHE NOMEHHOH 1‘pma:|l’xxm§v
MOJKHO PAacCMaTpHBATh KaX BapHAIEOHHEIe NOATOHOYEHE NApAMETPH TeOPHH.
F(Zi) & S2(d) — mayuennrie B [17] cmroas dysxnms u GymEKIES SILTRNTHIS-
CROMl yCTOHYEBOCTH, 8aBUcaIEe or GespasmepHoro pmamerpa IMJI— d=d/h.
Aerrapare mons, peiicrayromue va [IIMJY, papms

OEq/dr

s  HER=-lr

=
=2—ﬁj H.dp,
°
0Ez/0R _ 1% rcosB
1.6, H.(rnR)=——=—
e x(nR) 4aMhr 2m (sinﬁ
OEu/0(8r)
4aMhbr

) s,
4D HR)=

Ar

=, e
2nrj. e (rH.)cos* 28dp _ﬂuj H, cos 28dp.

°
Cocrapasiomas woist BHEIIHEX HCTOYHHKOB ¥ TIEPMATIOEBHIX SMEMEHTOB Ha
nerkyio ock IIM/[-mareprana H.(z, y), exopamas B (1.5)—(1.7), sBasmercst
$ymrmumesr aprymenro H.(X+pcosd, Y+psinp). Dueprun BsammogesrcTsus
Ey mveer Bup

25 r4drscos2p

(1.8) Ex(r,R,Ar) =2Mh5 dp I H,(X+pcos B, Y+psin 8)p dp.
o h

Bapruposanme sHeprmm BsamMofieiicTBHs, orTBedanomee BEAY afdexraBHOrG
mons B ypasEeHEn JJaunay — Jlagmmna,

6E.=—hj' H.(p)8M.(p)dp,

M, =M th [ (r+Ar: cos 28—V (z—X)*F (y—Y)?) /8]

HPEBOHET K BRNaiy, COBIANAIOMEMY ¢ HoAyYalomuMes npy Arddepermaposa-
nau (1.8) cormacro (1.5)—(1.7).

Ilpexnonaraercs, aro mome H, He menser csoiters L[MJI-marepmama, Tax
MTO B TEODHI0 BXO[HT TONBKO 3HAYeHHe MCTHHHOTO 1oisi H., YCDeIHeHHOe N0
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nepumerpy [IM/I. CymecTsen yuer HeogHOpopmocT: moas Ha pmamerpe LIMJL,
TOCKOIbKY OH CPaBHEM ¢ pasmepamu smementoB [(IIC m ofmacTAMAm MarmdT-
Holl MONAPU3AIME B HAX IOR AeiictemeM mons paccesmma LIMJ]. Vismemenme
HCTHHEOIO NOJf mo TommumHe miactEEsl I[MJl-matepmana mpesmumonaraercs
cnaGBIM i B TEOPHIO BXOJIAT YCPeIHEHHOE IO A mOie.

B sammen (1.8) paccmorpenme orpammueso smmnTHIecKOE pedopmanm-
eif — HABIIeH FAPMOBKKON WMcKakenus Kpyrosoit gopmst IIMJL.  ITome mpoms-
BOaBHOr0 MPodmIA B 06IIeM CiIydae TPHBOAHT K HCKAMKEIHIO KPYTOBOR %)oplm
IIM]T Bo Beem fuamasome mouei cvemenns H. Ilpn BuBoje ypassemuit (1.2) —
(1.4) orGpomenst apderts merasxerna gopmst LIM]I sa cuer pmccHmaTHB-
Hpix cmn [24], mockomsky B caydae [IIIC ompejessoniuMe GyAyT HCKasReEHs
32 cYeT HeOTHOPONHOCTHE HOJA.

HsBecTno, 970 MATHATHEI® HOJA, AeKAIIAE B LIOCKOCTH INIACTHHEL, MOMHE-
MO BIESEAS HA CTPYKTYPY NOMEHHOH FPAHHIEL M TPOeNsl CTAIEOHAPHOrO
TPOABEAREHENA, IPA ONPE/eTeHAEX YCIOBHAX NPHBOMAT K ee cMemenmaM (M.,
mampmumep, [25]). XoTs B pealbHBIX CIyYasx 3TH COCTABIAIONIMe IIONA M He
PaBHEI HyJo, IOBCIOY B AlbHeHIIEM HX POIb He YIATEHIBAeTCA. Briam, ompe-
RenseMsiit H., Gyner ocnosmsiM, eciu pajuyce IIMJI mpesocxomar mupmEY J0-
MeHHOJt IPaHANE.

BaxaEaMBan HACTOAIAI pasfel, yrameM, urto ypasmHemma (1.2)—(1.4)
TpPeGyIoT /Ui CBOell CIPAaBeIMBOCTH CIaGOCTH W3MEHEHHS BHENIHETo TOMA BO
BpOMEHH /U BO3MOKHOCTH Ipeme(perkemnus muepnEOHHEEME ddexramu, OT-
GpomenHas KHHOTHIECKAA DHOPTHA MOMeT UPHBECTH . M K CTANHOHAPHOMY

perTy — raporponroMy oTiioHeREo IIM]I B mome ONHOPOMHOTO TpajEEH-
Ta [19, 26]. Ograro raporpommoctsio IIMJl MokHO mpemeGpeTs NPHE BHIION-
mennn ycnosns | (n+2)G/yr]*<€4 (n — wmca0 BEPTHKAIBHLIX GIOXOBCREX JH-
HuEil, | — MaTEATOMeXaHATecKoe oTHOmenme). Ypapmerms (1.2), (1.3) rarsxe
creylorT M3 ypasrermit pabor [27, 28], ecim B NOCTEAHAX OFPAHHYBTECA KPY-
rosaM I[IM/J] m omyernTh Maisie WIeH ~Q~! I OTHOINEHWI0 IMPHEE JOMEH-
Hoit rparEnH K pagmycy OIM/I.

1.2. IEPMAJITIOEBAA TIO[ICACTEMA

Vpasrenmii (1.2)—(1.4) pocrarouso zam ommcamms mumamuxE LIMJ{ o
BHEIIHEX NOJAX, HO B CiyYae HeHACHINEHHBIX B MATHATHOM OTHOIICHHH Iep-
MaJI0eBHX AMMKaOAil Heo0X0ZEMO ypaBHemie, onpefelqAioniee JHHAMAKY
nepemarsmunBarna nepmamioesoi [IIC. B obmey ciygae mmeeM

O X, 1+ 2 [, x ],

at M, at

THe BCe BeJHYUHBI, OTHOCAMHAECHA K l]E]JMa.'(.'IOeBOﬁ ToojicucTeMe, cHabHeEs HE-
nexcom p (cip, Y, — mapamerp saTyxamns [mab6epTa B MATHETOMEX2HEIECKO®
ormomenue). B afdextunoe BHyTpernee moxe H* mapagy ¢ momem obmena m
AHA30TPOIHH BXONAT BHYTpeHHee pPa3MAarEHVHBAIONIEE IIONe, OIpPEeNsIeMOoe
opmoii ammmkanmm (crefyeT NOMHHTH, IT0 OHO He SBIAETCHA OFHODOXHEIM)
¥ MarHATALIME 32DAJaMH BEYTDH aNOTHKANMH, BHETTREE TOJ M NOTe PAcces-
wus LIM]], ocymecTsasiomee ¢BA3b NOICHCTEM.

Peansran reoMetprs JITIC TakoBa, aro TpeGyercs TOTHOE BBIDasKeNHe A
pons paccesEEn IIM]I, KoTopoe BBHIY ero rpOMO3KOCTE 37ieCh He IPHBOJHT-
cx, om. [29, 30],

B cmy MaJ0CTH IONA ABH3OTPOLHE H GOJNBINOH BENHUMHB HAMATHHISHHO-
CTH B HEPMAIIOEBHX ANNIEKAmEaAX Beamk ofdexr ammsorponmn Gopmer Io-
CKONbKY TeOMETpHS ANIUIMKAIME ABIMETCA INIOCKOCTHOR (Toammia — HOPAR-
Ka 1 Mrm 1 MeHbmre, HRamGoabIIMi pasmep B mIocKocTH ~10 MEM), TO Hamar-
HUYEHHOCTh HMeeT TeH[eHIHIO PACITONATATECA B INOCKOCTH AL LTMKAIUH, YTO

(19)
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T03BONAET MpeHedperaTs BMAHNEM MO CMEIIeHHs Ha Hee H OrpaHHIHBATHCA
PACCMOTpeHMEM IIAHADHEIX COCTABIAONEUX 10i4a paccesmma LIMJIL — oM.
pec. 1.

Tloxe paccesnus He ABIAETCS MOMOTOHHON (QYmKIHeH z, YTO JOMKHO yud-
THBATHCHA OPH BIGope ONTHMAJBHOrO 3a30pa Mey anmamxammame u I[MJI-
mienkoft [29). Ilo omenxam [29—31] Beamumma sasopa cocrabaser 0,1—0,5
paamyca [IM]I.

B cBoio ouepen pacnpejeleHHe HAMATHHYEHHOCTH B ANIIAKAIHA CO3/AET
TOJe PACCEANHS, 2-KOMIIONEHTA KOTOPOTO

(1.10) H.(r)=—,3—"zjdV, (M, (75) V) Ir—r, =,

YCPeAHCHHAS 0 TOJXM[MHe NJACHKH, BXognT B ypasuenus IIMI (1.2)—(1.4).

Maxcnmannaste Takronsie wactoTst AIIC B macroAmee BpeMs COCTABIAIOT
BexmauHy nopsaka <1 Mey. Wssecrno [32], uro/ ckopoctn mepemarsndusanus
TOPMAUIIOEBHX TWICHOK MOTYT OTBEUATh 3JHAYATENLHO GONBINAM dACTOTAM.
B 91X yCcroBuAX MOPMAIIOEBYIO MONCHCTEMY MOMKHO PACCMATPHBAT B Rade-
crBe «6BICTPOii» o oTHOmemmo k [[MJ{-moxcnereme. B (1.9) MoxEO omycTHTH
BCe BpeMeHHHIC IPOHBBOAHEIE, mosarasd, uto My (r, t) ompemensercs KoopAEEa-
ramn 1{MJ] n sEavenwem mois ynpasaenuss Hy.p B JaHHbOI MOMEHT BPEMEHME.

Opmaro fjaske B YKA3aHHOM NPUGTIKCHUN KaKHe-THOO CAMOCOTIACOBARHLIe
pemenns obmeit cueremst (1.2) — (1.4), (1.9) B Hacrosmee Bpemsa HemasecT-
EBl. [{0MEHHBIe CTPYKTYpHI, HaG.uIOflal0Iuecs B aNILTIKAIUIAX J@ae OpocTefi-
meft MPAMOYTONLHOE (GOPMEL, CIIOMKEBI, 0GHADY/KHBAIOT MeTAacTAGHIBHBIN Xa-
pakTep I sjech obcymathes me Oyayr [33—35). Yramem 107BKO. 9TO B He-
KOTODHIX cIydafx [34] B ympaBiaompx amLINKANmAX HMeeT MeCTO MeTKO-
MacmrTabHas foMeHEHasA cTpyKTypa. He kacaacs Teopuit ToHKHX geppoMarmnT-
HEIX IUIGHOK, 3aMETHM, 9T0 CYIIECTBYeT o0IIas TeOpEeTHYeCKas MONeTb Iaa
deppomarmeraros ¢ Q<1, mpefckaskiBaoIias H3MelsJeHie KOMEHHOHE CTPYK-
TypH [36].

O6srano [14, 37—39] srramcasieres ameprus Baammopeiicrsusa (1.8), mepe-
CUNTanHas B TePMUHAX MarmATHOrO HOJA Ha MAarduTOCTATHYECKYIO JIOBYIIKY
(MCJI), nas IIMJI QuxcupoBaHROTO pamiyca B PaMKax Tak HaaBIBAEMON
KOHTHHYATbIOH MOMeNH, YPABHEHHA KOTOPOH MO/KHO HOMYYATH CACTYIOmEM
o6pazon.

B cayuae MenxomacmTaGHON JNOMEHHOM CTPYKTYPHI MOKHO IPOBECTH
ycpeiHenHe HaMaruoH4eHHOCTH U0 Oﬁ’beMy, TOPeBOCXO/IAINEMY XapaKTepHbIe
pasMephl CTPYKTYPH, HO MeHbImeMy pasMepos tena [40]. B pesyanrare ycpen-
Hemus OCTaHYTCHA JNIIL ATHEHOBONHOBEIe (UYKTYANUNI HAMATHEYONNOCTH
XapaKTepHEIMH DasMepaMH, OIpejeldAeMbIMI aRmsoTpommedt opmer ammInKa-
IUE ¥ HeOTHOPOJHOCTAME BHCWIRHX momeil. [l HeHACEIMeHHOA dYacTH an-
IUTEKAIIE MOJKHO 3aIIHCATE

(1.11) M, (r) =y (r) [H(r) +H.(x) ],

rre H.(r) — BRemuce mo ormomrenmio k ammtmkanzm mome; H(r) — mome pac-
CeAHNA AMILTMKAINN; ¥ — JTOKAJbHAS MATHETHAS BOCHPHEMYMBOCTB. Pacipe-
JleteBne HAMATHUYCHHOCTH B ANILTMKAIAN ONPEKeIAETCS MyTeM pemIeHns WH-
Terpamsnoro ypasmenus (1.41) s memacsumemmoit ee wactm. Caemyer yka-
saTh, 970 B ypasmenms gpmxenns LM (1.2) — (4.4) sxomar ycpemmemmEle
[0 rpaEmme 3MATeHMA HOIA paccesHma anmimranmm (1.10), uTo mopammser
PoIb MexKoMacmTaGHEmX (uykryanmi M,.

B a1Ex ycaoBuax 0co0ylo BamKHOCTH IpEOGpETAeT HpMOe OKCHEPHMEH-
TanpEoe Hall0eNTe pacupeNeseHmi HaMATHHIeHHOCTH B aMLIEKaNAAX. B pa-
Gorax [41—44] MATHNTOONTAYECKHME HAOTIONeHAAME BHBOJE KOHTHHYAIb-
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HO MOJleTH B OCHOBHOM GBI TOgTBepsiensl. JlonormurensHo ata HaGaome-
HOA YCTAHABJHBAIOT CYMECTROBANAE HOPMAIBHON INIOCKOCTE ANILIHKAIME
KOMIOHEHTH HAMATTIYOHHOCTH, B3AUMOBIHANNe ammiukanmi, Poxs HopMams-
Ho#t cocrapisiomeii M, fomsEa Boapactm npu mepexoxe k AIC paa IIMJ
CyGMEKPOREEIX PasMepoB, TOCKONBKY 3/IeCh Ui COXPAHEHHs NIPHeMIeMO
ray6mas: MCJI TpeGyercst yBeandenme TOXMMHSL anmnkammit [45, 46].

Tloite, cosfaBaeMoe HACHINCHHEIME ALILTHKANMAMYE, BRYECISIOCE BO MHO-
rax paGoTax, I3 KOTOPHIX yRaZeM TONBKO Ha [47, 48].

IToas, cospaBaeMble ANILTUKALMAMY, HMEIOT CIOKHBIH, HeyloOHBIA it
AHATATAYECKOrO0 MCCICHOBAREA BHA; BO MHOTHX CIydYasX He BBIACHEHa POIb
MHOTOYHCITeHHEIX (PaKTOPOB, YYacTByouux B UX Gopmuposarmu. [lis omeHOK
10 MOPAAKY BEMMINWHEL CAEyeT WMETh B BUMY, a0 rayGumst MCJL cocrasmsmor
HeCKOIBKO opeTejl (OIeHKa mo MeTONy 3epRaMbubIX oTofpameHmit maer ~M),
a paamepsl — cpaBEaMH ¢ aAuamerpom LIMJI. B paGore [15] ma ocmoBammm
MeToJla MATHEATHBIX IleHell IMPe[IaraoTes MOIyoMInpdecKne GopMyisl, oope-
nerxsiomue. moxs MCJI B HeKOTOPBIX 9aCTHHIX CIydasx.

B namsmeiimem GynyT paccMaTpHBATECA OT/@NBHEIE UACTIEIC DENICHUSA
ypasmernit (1.2) — (1.4) paa LIMJI-mopcmerensl, pois IePMAILIOEBOM IOJICH-
cTeMEI Gy/IeT YYUTHIBATLCA KAUCCTBOHIO.

2. CTATHKA IMJ B MATHATOCTATHYECKOH JOBYIIKE (MCJ)

IIpoGnema omucammsa IIM/I B opEoposmoM mose cmemesnus H crogmres K
BrACTennio ofactn yeroimmpocrn [IM/I mo momo cMemenua m oupefexeHnio
B Helt JouycTHMBIX 3HaueHmil ero pagmyca. CormacHo [17] ofmacts ycroitum-
BOro cymecTnoBaHWa Kpyrosoro [{M/]] orpanudena HepaseHCTBAMHE

(2.1) Hy<H<H,, ry<r<r,

tae Hoz To2— TONA U PAAMYCH KOLIANCHPOBANEA U BJUIMNTHYECKOH HeycTod-
qmBocr. Hamommmy, wro obmacrs yeroiuusocrr IIMJT He ocoGenmo Bemmka;
;U;a wacTo BEIGEpaeMoli Ha IpaKTHRe BeamuynHH I/h=025 umeem Ho/H.=14;
ra/re3.

Venosusa yeroiiunsocru IIMJI, momemensoro B meoanopogmoe moxe MCII,
MOTYT CYIIECTBEHHO OTIMYATHCA OT YKAZAHNGIX BEOIe. ['DamENEl ofracTa
YCTOHYHBOCTH ~Teleph CTAHOBATCA (YHKIHAME BHAA  HEOZHODOTHOCTE
moms [47, 49].

Moxomerme MCIT Ry u papuyc ITMJT » Heil ompe;ielsioTCA COBMECTHEIM
pemeruem (1.2) — (1.4) w (1.9) mpu # Fa=M,=0.

Beamunny II,, naBaemyo (1.5), Mo:RHO 10BOIBHO IIPOCTO H3MEPATH DKCIe-
peMenTansHo [37, 50, 51], onpeseaasn semumny noas cMemeHus, TpeSyeMyo
s Toro, yroGsl pammye IIMJI, maxopamerocs moj anmiEKanmel, CTAHOBIICH
pasHEEM pafmycy csoGomsoro UIMJL (Gea anmamxamnum). Ilogaepkuen, aro ma-
MepseTca MMeHEO BeiuwunHa H,, a me «cpefHee» moxe H.=En/2nMhr® (Ex
ompezenero (1.8)), xak aTo mHoOTa yTBepHKTACTCH. 3aMETHM BAECh, ITO CY-
HIECTBYIT COOTHOTIEHIIA

_ rdH r 0H,
@2 H=Htom We=gone
oH, a
(2.3) rﬁ— e (rHz),

KOTODEI® JIOTKO TPOBEPAIOTCA, B TPANIANE IOBBOAAOIME HCIONL30BATE D6-
BYIBTATEL PACYETOB B PAMKAX KOHTHHYabHOH MOMNenH, OGBI9HO BEIpAkaeMsle
wepes H., mra mocrpoenus addexraprrix nomedt 3 (1.2) — (1.4).
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Vxamem Ha ja adpdexra, xoropsle menbrTsiaer LIMIL, maxopammitcs
B MCJL. Bo-mepssix, npm mamenennu fuamerpa [{IM]I memsercst opma MCIJL,
9TO NPUBOJAT He TOABKO K CABUTY AMATTa3oHA moneit cMemermsa (2.1), Ho B
ofmey caygae m x mepememeruio mertpa MCJL Bropoit ogerr, Koropsti
Gymer ceftaac PaccMaTPUBATLCA, COCTONT B H3MEHCHNM) Camoit obiracts ycToi-
qusoctu (2.1).

"
a
7]

I

0 o 0z 43 0§
6

Puc. 2. Obnacrn yeroitumsocrn UM 8 MCJL: @ — MCJI co3naercs BHEMIEEM
MArEETHRM momeM; 6 — MCJl cosgaeres GeCKOEEYHRIM —HEPMAAI0EBBIM
HOKPHITHEM

Hmwe Gynyr paccmorpenH jsa ciaydan: 1) nome MCJI sagamo BRemEmMA
nerousnkamy, 2) noxe MCJIL cosgaercs B pesyubraTe HONAPH3YIOMeEro Jefict-
BuA noxs paccesams [IM]] Ha HeHacHIMEHAY0 MePMAINIOEBYIO ANILIMKATHIO
GeCKOHETHBIX PA3MePOB.

1) Iycrs axcuassmo-cammerpuusas MCJI cosfaercs BHeWHEM IOTeM
BHA

ke b W
H 2 (gt S 1L
QO BeH+55 @), y=pe

Ypasmenus (1.2) — (1.4) crojaren k BEIY

(2.5) HHHd+yd=F(d),
@0 rEades@,

rae (=l/h, H=H/4nM — GespaaMepHLIC XapaKTepICTAICCKAA ;ITHHA H MOCTO-
AHEas cocrasiuaiomas n3 (2.4), omperexsiomas noaosxenne gaa MCJI ormo-
cuTenanEo myiesoro yposHA. Ecam =0, To (2.5) — (2.6) cBomaTes k xopomo
HBBECTHEIM ypaBEeHHAM, oupefessiomuy paguye LIMI 1 ycioBus Bacrymse-
HAA 3JUIMOTHYECKOH HeycToHYmBOCTH B OfHOpONHOM moae [17].
Vccnenosarme (2.5) — (2.6) moxasmmaer, uro IIM]I srimnTHueckn Hefe-
opuuposan sne kpusoii PEMQ (samrrpmxosamo Ha puc. 2,a). Murepecko,
uro 1pu Y>Yx LM/ 3 MCJI BooGme He membiThipaeT dmrmmTEYECKOk Hedop-
manmn. Ionoxenne Tousu M onpemenserca (2.5), (2.6) u ypasnenwem, Xo-
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Topoe caexyer ua (2.6) muddepernmposannem mo a:

@.7) 2yd*=S,' (d).

Ha pue. 2,a xavecrsenHo msoOpameHa KpmBasg UV, oTAeIA0mMas Kpyro-
sete IIM]T (cupasa or mee) or mckaskenmnsrx LIMJI, KoabIeBsIX JOMEHOB H Hp.
3aMeruM, 4TO B moJe, He 00NAAIONIEM AKCHATLHONE CHMMETPHeH, dINITHIe-
cKas JeopPMaIns, TaK e, KAK H BHICIING TAPMOHMKH WCKAKEHEA, OTIEIHA
OT HynA BO BeeM AMAIasoHe Honeit cMemenna (cM. mocaefmmmit wrem B (1.7)).

Paymansrast yeroiumBocts IIMJ] onpepeaserca ucenepobammem (2.5),
amazormymsiM cxysaio y=0 [17], m onpegenserca ypanEemmeMm

(2.8) T—-2yd=S.(d),

e So(d)=F(d)—dF’(d) — Gynxoua papuaisHoli yeroiwmsocrn [17]. Kpam-
Basn komianco PLCW ma puc. 2,2 mokassisaer, aro mpm Y<<y,<<O IIMJ[ cra-
HOBHTCA pafiuaipHO HeycroiumpsiM. Iomomenne roukn L onpepeasercs (2.5),
(2:8) = ypasrenmeM, anamoruansM (2.7):

(2.9) —6yd*=Sy'(d).

Vxasanasic opPexTsr MoryT GEHITH AOBOILEO BHATUTEABHLIME. Tax, Hanpu-
Mep, Hamenenue fuaMerpa komranca Ha 10% 1o cpaBHEHHIO CO CIydaeM OHO-
poxmoro moist Aas (=0,25 flocTETaeTcs IPH HEOJHOPORHOCTAX IOMS Ha pa-
mayce IIMJ] mopsaaxa 0,01 (4nM). Heroropele sKcHepHMeHTAaibLEEIE IOA-
TBep/K[IeRNs PAsBHTLIX NpejcTaBmeHmit uMeorcsa B [37, 49]. Paccmorpemmsie
9QeKTE CTAHOBATCA HeCYUCCTBEHHKIMH, KOHEYHO, B Ca00 HEOJHODOAHEIX
noasx,

2) Ilpencrasistio Gbl 3HAYNTENBHEIH HETEpEC ONEHHTH PacCMaTpHBAEMEIE
ahexTr s peassHOro caydas ssauMopeiicTaa IIM]I — anmmranms. Hexo-
TOpLie IPUMepH, PaccMOTpeHAEe YHCHeHHEIM) MeTonamu B [15], yrasrisator
Ha MaJIoCTh M3MeHEHHs fmaMerpa komuramcuposamusa (~10%); Ha ocHoBamEM
KavecTBEHHEIX ApTyMeNToB I006HOe e yrep:fienme eraerca B [15] m or-
HoCHTETBHO REAMETpa dIIHNTHIeCKol Heycrodumsoctu. Huske, crenys paGo-
ve [52], MeToOM MaTHETHEIX 3epRaqpHBIX orobpaskenmit [53, 4] Gymer mpo-
BefleHO AEATHTHIECKOoe paccMoTpeHme ycroiamsoctn LIM]I, BsammogeiicTByro-
mero ¢ GecKoHeTHHIM HeHACHITIEHHBIM IePMAIIIOCBLIM TOKPHITHOM.

Omeprus Ex (1.8) aus crywas HymeBoTo 3a3opa Mely NepMalioeM X
IIM/I-urenroit Mosxer GBITH 3amicana B BHAC

(@ -+ 88, @)1 (Ara.

2 2 2
@10)  Eg= —4n’Mh’SF(z) - % IF
0

Ypasrerma (1.2), (1.4) Temeps crofaATeH K
2.11) A+l/d=(d/2)~*F (d/2),
(212)  1=25,(d/2).
Cornacro (2.11) papgmanvroe sddertnBroe more H. (1.5) pasHO

(2.43) H,n#[zm?m)—r(&)].

Baammoneiicteae IIM/] — anmuaukanus J0CTHraeT MakCAMyMa OpH d=17, rne
nome (2.43) mmeer semmanay 0,17 (4nM). Cornacro [15] ara BEMIIHEA Tpef-
cTapiseT MaKcHManbHO BoaMoatEOe sHavemnme moxs MCJI mus moGok memacs-
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meHHoii mepmastoenoi crpykrypst. Ipu M, (r=0, ) moxe (2.13) ofpama-
erca B HyIb (IepMasToil He NOASPU3OBAH).

VeaoBus HacTyIIeHHA DIIMNTHYCCKON HeyCTOHYMBOCTH  ONPEJeNSIOTCS
(2.12). Ma puc. 2, 6 suano, uro mpn />1,=0,33 gHAMeTp oIIMITHYecKOH He-
YCTOumBOCTH csofojEoro IIMJT d, npesocxoxur COOTBETCTBYIONYI0 BeIEYA-
ny dy» paa IIMJ], siaxoamerocs 1oz mepMaIoeN, TOTa Kak mpm 1<<l, mMeer
MecTo 00pATHAM CHTYAIHSL.

Puc. 3. a — cranuomapras MCTT; 6 — rpadmueckoe pememme ypasmemis
(€]

Jlzamerp xomramcmposamms IIMJT, BBANMOJIeHCTBYIOIIErO ¢ MePMaIoeBHIM
TOKPHITHEM, dy? onpeflenseTos H3 ypaBHeHHs 1=28,(d/2), CIeTyI0mero ua
(2.41). Kax suamo w3 pue. 2, 6, npn [<[,=0,42 muaMerp KOILTANICHDOBAHMA
Baammopeiicrayomero LIMJ] dy” TIPEBOCXOMUT MAMETP KO:LTANCHPOBAHHSA CBO-
Gonmoro LIMJT, dy; mpm I>J, myeer mecto oGpaTHOe HEpPaBeHCTBO.

Xors mamenenme npefenoB ycroitamsoctit I[MJI, u3ofpaskemmoe Ha
puc. 2,6, ¥ HO 0UCHD BHATNTENHHO, CEyeT HOMHEATE, 9TO 0 Mepe HACHIIe-

HAA aIMTAKAIIE KOHEYHBIX PpasMepoB npeienast ycI‘Di{‘[‘(KBDCTH ﬁyﬂy’l‘ CTPeMHTh~
¢ K W300paskeHENbIM Ha puc. 2, a.

3, NPOJIBIDKEHNE IIMJ] TTOJIEM EJMHIYHON MCIL
OBJIACTb YCTOIYHBON PAEOTHI (OYP) PEAEMA
CTAIOHAPHOI'O IIPOJ{BYSKEHHSA IMJT
3.. OTCTABAHNE IIMJ B IBIGKYIIENCS MCI

Mycrs IIM]] nomemen B oHoMepnylo MCJI, msobpaskernylo Ha puc. 3, a,’
He MEHAIOIMYIO CBOETO BH/a CO BPEMEHeM;

(3.1) H.(z, t)=H.(z—2z(t)) =H—h,(z—2z(t)),

T/le mone npopBmKerns k>0 u h,(%o)=0, rak wro H,(£>) pasHO mOMO
cMemennsa H; z(t) — sajlaHHbIf 3aKOH mepeMemeHHEs JoBymrRA. OrpaHRYEMCH
TOCTOAHHEIME CKOPOCTAMH NPOABIKEHH

(3.2) z(t)=vt, v=const=>0.

Bynewm caurars Taxke, aro (3.1) cnmabo memsercs Ha gmamerpe LIIMJI. Tarum
o0pasoM, npr v=0 pajmycsl H IOIs HACTYINIeHH Heycrodumsocredn I[MJT
COBITaNalT co 3HAYCHHAME B OFHOPOXHOM mome cMemernms [17]. Ypasmemma
PAJUAIBHOT0 M MOCTYNATEIBHOTO JBH/KEHHA (JIIMITHIHOCTH TOKA He pac-
CMATPHBAETCS) OPUMYT BAT

6y =g ~M+MF(11) ~1.0%))
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(3.4) Xotv=—GrH/(X,),
B KOTOphI¢ GBLTA BBeJeHa JOKAJLHAA KoopawHata (fasa)
(3.5) Xy=X—uvt,

onpefeasomasn orcrasanae IIM] or mopymiku.
Tlepeiifiest Temeps kK PACCMOTPEHHIO CTANMOHAPIIOTO PeREMA I PoO-
nsuxenna M, xapakrepusyemoro pasemcrsamm

(3.6) F=AF=X,=0, X=v.

Ilpemyie Bcero obpatmMes K mecaefopammio (3.4), momaras r=const.
B cragmonaprom pemmme (3.4) mepexojnt B ypaBHeHHe

37 v:x—GrH/(Xa)thmaL,

onpegemsonice cranmonapuoe smagenme orcrasanua LIMJ] X,. Wccaegona-
ume (3.7) mpn momomum rpaduxos puc. 3,6 mokasmpaer, uTo pemmM (3.6)
BO3MOKeH He Ipm JoGEIx cropocrsx mpopemkenns MCII (em. touky C ma
puc. 3, 6)

(3.8) X=v<v,=GrMaKc(Hz'(X.,))-'*-'Gr'%m,

The M, a —rayémHa mw mmpnHa Jdosymkm. IlofuepkmeM, 4TO - mpefednHAL
CKOPOCTD U MoMuMo G onpefieasiercs Gopmoit xosymzwm; cloit B paSore JIIC
M0jKeT MPOMBOHTH W IPU CKOPOCTAX, MEHHIIMX H3BECTHEIX MPENIEN0B YoKepa
[20] mmm Caomuesckoro [21] mpocTo B ciy HAPYMIEHHS KUHEMATHTECKOTO
yeaosnst (3.8). Ipr v>v, IIM]], oteraer or AOBYIMKH.

Hax mokasuisaer puc. 3,6, B CTAINONADHOM De)XHMe BOIMOKHBI ABa 3HA-
wenns orcrapanms —Toukn A m B. ®opmannno ofa peuIeHns SKBABATEHTHEH,
HO HCCIeJioBAaNme ypaBHEHII YCTONdmBOCTH, crefyomero n3 (3.4),

X, (1) =X,+8X (1),

3.9
SX=—GriH." (X.)6X

TOKA3BIBAT, WTO TPH {—-Fo0 yCTONUNBO TOABKO pelmeHue, OTBEYAOMEe TOU-
xe B Ha pze. 3, 6.

C rouxn aperns (3.7), (3.8) cxopocts IpoJBEKEHH NOBEIIAETCA ¢ POCTOM
r/a. Crporoe paccmorpenme (cm. (4.41)) mokasmBaer, WTO JAHHEN BHIBOK
cnpaBeIns ToAbKo IpH r/a< 1. CymecTBemHA UPAMAA SABECHMOCTE Uy OT INIy-
6rHBl T0BYMEN h,. C 970it ToUKH 3penns BaskeH y:e obcymyasmuiicss BoiGop
mpaBwbHOTO 3asopa Mexny IIMJI-marepuanom n ammruxanmeii. B paGore
[53] nmceneposanacs sasmcamocth paGorocnoco6moctn JITIC ot BenmvmHEEL 3a-
sopa. Ilpu Goxbmux sazopax raybuna k, mama, m IIM]] cranoenres akruge-
CKI HEYNPAB/IACMEIM; IPH MAABIX 3a30pax hn» semmko, [IMJ] suvarusaercs B
TOJOCOBOH IOMEH.

3.2. OBJIACTh YCTONYIHBON PABOTHI (OYP)
(IPABIYGKEHHOE IOCTPOEHHE)

Tlon o6nacrnio yeroirmuroit paborsr (OVP) cTanmoHApDHOTO peMmHMa Lpo-
nemxennsa LIM]I moEumaercs o6nacTs Ha INTOCKOCTH II0j@ CMEHIEHHA — IOJIe
npopsmwxkenns (H—h.), B Kotopoit ofecneveno mpoxsmaerme IIM]T ¢ sapnas-
Hoit cxopocrsio. OYP orjeasier cranmoHapubli peuyM 0T ofracTedh Kounram-
cmposarms I[MJI, mpespauiemss ero B mOI0COBOH Jomen (IUIANTHUCCKAN
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HeyCTOMYMBOCTS) I OTCTABAHWS OT JoBymK: mnpm Hapymemmm (3.8). Hua
o0ecHeTeHEA COBMECTHOCTE DasimYEEX yamom cxems: OYP pomxma mo Bos-
MOKHOCTH OHITH MAKCHMAIBHO INWPOKOH IO IIOMIO CMEIIeHH:, HOJA TPOABH-
JKEHMA B CBOIO OW6pEAbh He IOIUKHH ObiTh cammkoM Beank#. Bux OVP om-
pemensier obmymo paGorocmocobrocts LIMJI-yerpoficrea w sApafercs Bam-
Hejimeit ero xapaxrepuerukoii. Boamommst m npyrue ompepenenma OVP: ma-
npumep, OYP Ha miockocTE CKOpocTs (9acToTa) IPOJBHSCHMS — LOMe CMe-
I[eREA WM T0Je TPOABMKEHHA 1 Ap.
He Tepsas o6mumocti, sanagum. Buj aosymen (3.1)

(340)  H.(z,0)=H—h, /[( z_vt)z +1],

a

Ho-TpesEeMy, OfHaKo, cauras /a<l. Ypasmerna (1.2) — (1.4) mocae BBee-
Husa Gespasmeproro orcraBanus ((assr)

—X+

(3.41) 0 =Xt
a
IOPEMYT BHJ
h. oMb 5 -
(3.42) f=—G(1{——W) 6= (-F@),
- v 2rh, 1]

@G18)  O= -
(344) Ar',=G—A;’—“[— Sll] +2"1r"” (F(;i)+3S2(2))—H+h:/(®’+1)].

Venopne craqEoHapHOCTE IPOABHAGHHS No-npexmemy Aaerca (3.6), rae, on-
Hako, BMecTo X,=0 crenyer moaarars remeps @=0. Iloxe cumememma u cko-
pocrs LIIM]T ompemensmiores B 9TOM peknMe BhIparKeHNAME

k. 2nMh

@15 H=r — S (R @),
r o
(3.16) U=ZGh'TW'

Cornacto (3.16) dasa @ Momer MeHATECA B mpefenax
@47)  0<O<1/73

U MaKCHMAJIbHO® 3HAUeHHe CKOpocti mponpmskenns (3.8) jfocturaerca mpm
D=1/Y3.

Ilepeiinen x onpegenenuo rparay OYP.

A) Humusa rpaszma OVP 1o om0 CMEMEHEWA OTHENACT CTATMOHADHBIA
pexam or obnacrm, re [IMJ mpespamaerca B momocosoii fmomeH. YpaBHe-
mme (3.14) camo ects ypaBmeEHme ycroitumpoctH; moficTamonka (3.12) B (3.14)
TpHBOAUT K 3HaveHm0 pagmyca [IM]l ma EwxEeil rpamEme, Ompe/eNseMOro
ypaBHerneM [=S,(d), KoTopoe COBIAj@eT €O CTATHIECKEM YDABHEHHEM, OIpe-
ReNOMAM PAEYC QIINNTHTECKOH Heycroiumsocrn (cM. (2.6) mpm y=0).
Tloncramoska r=r, B (3.15), (3.16) ¢ mociepylomum uckmozenmem passr ®
TpuBofAT K XpuBoit BA ma puc. 4, seime xoropoit IIM]I yeroitans ‘orrOCHTEMB-
HO BIIBNTHYECKOH RedopMamym,

HaroBo MuEEMANBHOe 3HAYEHWe TDOJBATAIOMIErocs MONA . (Makcumamn-
Hoe aHavenme Passt O) ma BA? flcro, wro mpn ysenuuennu k., 81015 BA moxe




[image: image13.jpg]K reopliu deuaeNus yUAUROPUNECKO20 MASHUTHOZO JoMeNE 201

CMeIEHEA MOHOTOHHO Bospacraer, dasa ®--0 (H-»h,+H.). Ilpemmomomem
noKa (B pamsmeiimen GyneT TOKA3AWO, UTO 9TO WPONIONOMGHNe HEBEPHO),
=70 B Touke B ®=1/Y3 mo (3.17). Toraa

(3.18) hP=———, H°=H, +4ih,“,

7@ T2, Hy— craTmueckde sHaueEHMA pajEyca E mOJA SIIMNTHIECKOR HOYCTOR-
TEBOCTN,

TIpuGamKeRHOCTS HOCTPOSHHs HACTOAIIET0 Dasfiela COCTOMT B TOM, UTO
Touka B me Bxopur B rpamany OYP. Tem He MeHee fmanHOe U MOCTEAYIOITEEe
IOCTPO@HNA TONE3HEI B TOM CMBICHE, 9TO OHH
JaioT npepcrasierue o Bage OVP,

B) Bepxmas rpammma OVP mo momo cme-
mennsa orgenser OYP or ofracrm kosmamenpo-
samma [IMJ — xpusaa CD ma pme. 4. Ypasne-
mge CD nomywaerca mckmiogennem faset O ms
(3.15), (3.16) wpm r=r,, Tae r, — 3HaYeHHe Pa-
puyca xomraunca. Hoopgmsarsr Touxm C ompe-
nessoTes asasormano (3.18):

Konnane 7

<

Omcma-
Banue

1070C086/€

[
8 domens!

8 v oa by

2
(349  hf=—" pe—g,+—hnc

3¥3G r 4 Pmc. 4 OYP enumawsoff mo-
‘BymRR
Tae H, — craTmueckoe sHagenme MOMA KOMTAIL-
CHDOBAHHS.

B) Jlesas rpanuna OYP (spmsag CB ma puc. 4) otenser OVP or obna-
‘crm BrGsBanns LIM/| m3 cmaxpomsma ¢ moBymixoii upu Eapymesmm (3.8).
Ecan ma xpuBeix BA u CD cxopocrs MPOABMKEHMAS TOJIeP/KEBANACH TOCTOAH-
‘Hoit 3a cuer mamenenus @, To Temeps ®=1/3 ® mOCTOAHCTBO CKOPOCTH IOA-
Zep/REBASTCSA B CYeT H3MEHEHHs Pafuyca B Ipeflelax ro<r<rs:.

Vramewm, 9T0 B paMKax MPHOIM/KENNOH TEOPHH MANEMAIbHOe IOTe IPO-
IBIKEHAS ONpeAeTAeTCS W3 ?3.18), maxcmvansaasg mwuprra OVP mo mono
cMemenns paeHa h./4+(Ho—H.). Yeexmenme (yMeHBIIeHHe) HONBIKHO-
crn G meper k cupary OYP, maofpakemHoi Ha puc. 4, Bieso (smpaso) mo
ock h, m cmemenmio BHE3 (BBepx) mo noiuo cmemenma H. Wsumememme cko-
POCTE IPOXBEIREHHS U jeiicTByer ofpaTHEM oOpasom. Hammuame mons Kosp-
TWTUBHOCTH, mpemaTcTBylomero cmemesmio LML, sejer xk cusury OVP
BUpPaBo.

Ilonywenake Beme BHBOAL ormHocHTeNsHO BEfa OVP mocar, ommaro, or-
DAHEYEHELI XapaKTep, TAK KAK WCCIIE0BANNE yCTONIABOCTE OCHOBHHX YPaB-
‘Hemm# me 6o mommrmM. Ilpesje uey IEPEXOTETb K TAKOMY HCCINETOBAHHIO,
“TOKAKeM BOKEOCTH €0 HA MPOCTOM IPHMEpe.

3.3. IPOJ{BIVKEHNE IIMJ OJEM OIHOPOJTHOTO I'PATTUEHTA

HcemeyeM BOIPOC O BOBMOMKHOCTHM CTANHOHapHOTO mponsmmenus LIMJT
TomeM BEJA

(320)  H.—=H—h/(z—vi); H, R/ v>0,

He DPEHEMAS I TPOCTOTHI BO BHEMAHHE BO3MOKEOCTH BINTHITHYECKOH fe-
dopmammm [IM]I. B caygae v=0 crammoHApPHEI DEKEM OTCYTCTBYET, HCCHIe-
JIOBAHHE OTOTO CIyuas B mpuGmmmeHmm Maxbx k.’ 6ruro mposegemo B [18].

Vpasrenns ABmxenus mMeloT B gaEHOM crysae sup (3.3), (3.4). C dop-
‘MaNBHON TOTKH SDEHHs CTamMoHapEbnt peskmM (3.6) mpemcramimerca Bo3-
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toxned. llonHOe MccaefoBaHme yCTOHYIMBOCTE NOKA3BIBACT, OfHAKO, 4TO ITO
e Tak.
JHeiicTBatensno, moxaras anazormuso (3.9)

r(ty=r+or(t), X(t)=X+6X(t),
or, 6X~ exp [—et],

1puxopum B3 (3.3), (3.4) K cuegyolmmM ypaBHEHHAM YCTOHYMBOCTH:
8X=h.Gér,

3.21)

322) &=G -2—"? [i-54(3) 16r-+Gh/5X,

3 KOTODHIX Sy, — yKe BCTpedaBmasncs (YHKOHUA DPAagMAILION yCTOHIHBOCTIE
[17]. Ilpm 6X=rconst Bropoe ypasmemme (3.22) npusojuT K HSBECTHOMY
yesoBmIO papmanbHoil yeroiiamsocta IIM/L B cratrke I<S,(d).

Jlis YeTOHYMBOCTH DEIIEHHs, COOTBETCTBYIOIIEIO CTAIAOHADHOMY DeKIMY
upopemxenns 1M/, rpeGyercs e>0. Herpyamo Torasats, 910 OZHE U3 KOp-
Helf KBAJ[PATHOTO yPaBHEHHS OTHOCHTEIBHO €, CIEAYIONIEro W3 MPHPABHABAHM
HyIO AeTepMHHAHTA, oTBegaomero (3.22), Bcerna oTpHmaTeneH: CTANEOHAD-
Bl POKHM He ABIETCHA YCTORIUBEIM,

@DuangecKE fexo 0OCTONT TaK, YTO LPH OTCTABAHIM OT ABHAKYUIEroCH MO-
ns (3.20) IIM/] momanaer » 061acTh NOBHIICHREX 3Havenmil ero. Pagmyc ero
YMEHBITaeTCH, yMEHbIIAETCH M NPOJBUIapmas cuia (rpamient Nois moCTOs-
HEH), 9T0 I WPUBOJMT K Pe3yALTHPYIOIIEMY KOLIANCy IOMEHA,

3.4, HIOCTPOEHME OYP HA OCHOBAHHH IO.THOT'O
HCCIENOBAHMA YCTOHYHBOCTH

Bosppatumcss Temeps X mpopsEraiomemy moao (3.10) m ypasremmmg
(3.12), (3.13). Hamomumm, uro Hmkaaa rpamuma OYP ompemensercs ypas-
semmamu (3.15), (3.16) ¢ r=r., HemsBeCTHO TOIbKO MNHNMAaIbHOE 3HAYCHHE
NN NPOJBHKEHHs Ha Hell. DTH jKe YPAaBHEHE: I07/KHH BXOJHTH B ONpeje-
anerne rpasnn OYP u B ofmem caygae.

Cocrasaan suaeiinsle ypasHeHHs: ycroiizmsoctn 11a (3.12), (3.13), momy-
gaeM

8#=A8r—B50,
(3.23) &
8D=—CO0 ——br,
a
roe
4= 2 (s,
820 Be2G h,co . o 26k 0 O
et @ ((@’+1)=)

BEOBS mpepnomaras AIs cTanmoHapHOro pemmma Or, SO ~e~*, moxyuaem

e
(3:25) s,,:—ATC (—i‘iC_) +ac+Z,

IIpHYEM [UIA YCTOHUHBOCTA pemternst TpeGyeres €4, >0,
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Cranmonapusiil pe;KIIM NPOABMKCHNA GyAeT YCTOHINB, CIH
2
(3.26) —4+C=0, AC+%§0.

3aMeTHM, WTO YCAOBEO YCTOMUMBOCTH WUHCTO DAfHAibHOrO JBIKEHHS
(C=B=0) cosnajaer ¢ UPEBOAMBIIEMCA CTATHIECKAM YCIOBHEM DAfHAIbHOM
yeroirmmBoctn ¢=—A>0. Pacemorpennstil crygait r=const ciexyer ms (3.26)
npu A=B=0 n ¢=C>0. Bepxnusa rpanuga OVP Bvecre ¢ 1eBoit ompeners-
10Tcst Tenepsb ypasHeHnavu (3.26) Buecre ¢ (3.15), (3.16).

Hag HeTpygHO HOHATH, B YCIOBHAX ycTohumsoctm mpum @ =const Bexmym-
ua A<0, a npm r=const C>0. Ilpegmomoxmm (& oro Gyjer ompasjamo B Io-
ClIeMyI0MIeM), 9T0 YRA3AHEBE HEPRBEHCTBA BHIIOMMNAIOTCA M B 00IieM Crydae.
Torga B (3.26) ciepyer npUEEMATH BO BHEMAHIE TOABKO BTOPOe HEPABEH-
crso. C menoaszoBamnenm (3.24) ero MoyxHO mepenmcars B BHIe

1, th @ or
; L S =
@21 B whM (1—307) (1+07) ( 7 )

Tlockoneky Bo BesiKOM Ciygae BemonHsierca (3.17), To BTopoli wiem ciesa
B (3.27) momomxmrenen.

Cpasrerme (3.27) ¢ ycuoBHeM DajHaNBHOM YCTOAYEBOCTE B OZHODOZHOM
mone (em. (2.9) mpm y=0) noxasumaer, wro 3Havenms pammEycos LIMJI ma
Bepxueit rpadmne OYP Bcerma Gomsime craTHYeckoro pajmyca KOIIANCHPO-
BamEa . Orciopa, xerarm, cregyer, uro A<<O. Ms (3.27) cuepyer Taxwe,
wro mpemensuoe 3uauemne dask O=1/}3" mocTArathes We MoKeT, HepaBes-
ctB0 (3.17) cymaercs cepxy u C>0.

Tpammna OYP, nmocrpoermas cormacmo (3.15), (3.16), (3.27), maoGpase-
na B Buge kpusoii UV ma puc. 4. OYP — UVA — cyrmaercs 1o momio cMerme-
mun H m cppuraercs sopaso mO MO0 MPOJBEVKEREA mO oTHOmeHmO K (op-
Manpnoit QYP — BACD, nocrpoentoii pance. ®aza m pagaye [IM]] we ocra-
sores Ha UV mocroanamvE, cTpemsch npe k.= x ®=0 u r=r, (zpmsaa UV
upuGmmraercs k CD). Murnmansadg mo k. roura OVP onpemenserca mepe-
cegermem UV ¢ BA mpm r=r,.

Yxanten, uto ycaosme (3.27) cosmapaer ¢ yeaosmem (9H/dr),<0. Tomon-
HUTOABHO MOMEO NOXy4ETh (0k./00).<0. B OYP MOKHO HOCTDOHTS NHHEE
papEsix r 2 O: sEyTpE OVP noxze cMemenns yOmBaer ¢ yBeamuYeHneM Pajmy-
ca [IM/I, a dhaza LIM]] yrenmunsaercs ¢ yMeRbcHUEM K.

Hak meMeHATCS NONYICHHEIE DE3YJbTATH. IPH ydeTe HEOAHNOPOJHOLTH
mons Ha mmamerpe LIMJ[? Mwmemsio ¢ Takoit cHTyammelf IpHXOAHTCA CTAJKH-
BaTHCA JA’Ke B NPOCTeiflley caydae ompepeidenms mopsmxmocrn LIMJI, maxo-
JAMErocs 1107 NePMAIIOCBEM [HCKOM, KOTODHIA IepeMarsuyuBaeTcs Bpama-
sommymcst moaedr [55].

B § 2 Gburo moXazamo, UT0 B MOTEHNWATHHON AMe PAAEYC KOJIANCHPOBA-
HAS YMeHBIIAETCHA, a PANAyC SIIMNOTHI6CKOH HEYCTOHYMBOCTH BOBPACTAET A
MomteT Boobme orcyrcTsoBath. HauecTsenmmie coOGpaRCHEA MO3BOIAIOT Te-
neps BaRMOUATH, YTo rpaEnnsl OYP 1o momo CMEMEHHs MOTYT PACIIHDHTCA,
Hecxonsko mompoSmee dToT CaydUai GymeT mccmenoBAaE B CIeAYOIeM Hapa-
Tpade.

4. TIOCTPOEHUE OYP NIC HA OCHOBAHNN ®YPHE-AHAJIA3A
TIPOJIBUTAIOINETO TIOJIA

IMonsn mponewienns, cosfasaemsie JIIC, mMe0T UpesBEIYANHO CIOKHEIH,
HeyHoGBKY N AHATHTHYECKOro HCCNEJOBAHAA, BHA, 3a7aua ONpeMeleHHs
pabounx xapaxrepnermk JIIC cBomguTcsi K 9YHCIOHROMY HHTETPEPOBAHIO
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ypaemermit (1.2)—(1.4) BMecTe ¢ ypaBHeEHAMA [a HEPMAJN0EBOH HOACH-
cremu (1.9) B ToM mium mHOM mpEGamkKeHHH. VIMelTcA MHOTOYMCIEHHHE pa-
B0TH, M3 KOTOPHIX YKaykeM Toasko Ha [37, 38, 46, 47, 51, 56—60, 61] x ocoben-
Ho [14, 15], memoabaylomue pazEoOGpasHbIe, TACTO He COBCEM SCHEIE, AITPOK-
CAMAIEE IPOJBATAIONIEro HOJA B PAMKAX YACIOHHON CXeMEL.

Tlocnexyiomiee PAaCcCMOTPEHEe OIPAHEYEHO OCIIMM AHATE3OM NPOJBHIA-
OIero moas, He MCHONBSYOIAM KaKHe-THG0 UMCIEHHBE ANIPOKCHMANEH
He IpeTEH/yIONEM Ha BHACHEHHe CHONHQUKA NEPeMATHAYMBANHA ANINIHKA-
it ITIC.

Yenorro pasgemam JIIC ma gsa Gompmmx xnacca [62]: mecrammomapmnte
u cragmoEapEEe. K mepsomy xmaccy ormecem JIIIC, B xoropeix MCJI cyme-
CTBeHHO MeHseT cBol0 opmy Bo BpemeHH m Ipopsuxenme IIM]I ocymecTsaua-
eTcH B OCHOBHOM 3a CUeT m3meHeHmA pasMepos H dopuut LM, Tammamers
IPEMEPOM TAKOIO THIA cxeM MoryT caymnmts JIIC, MoCTpoeHHEe Ha KIMHO-
pEgENX anmmERanEax [63] mam mx pasmosmpmoctax [64]. B cxemax Bropore
xaacca IIM]I nponsuraerca BMecTe ¢ JOBYINKOM, B MePBOM NPAGImKenmn Co-
xpassiomeit cBoo (opumy. Jlua TaKoro poja CxeMm JOCTATOYHO XOPOMIO BBLTOI-
maerca ycnosme (3.6). C W3BECTHHIME OTOBODKAME CIOfA MOMKHO OTHECTH
o6sraro mononssyemsie AIIC.

Jlas CTAHOHADHOTO KIACCA CXeM BOBMOMKHO AHATHTHYECKOE IOCTPOSHHS
OVP, ananorugnoe mposeneHEoMy B § 3. BriacHenio poxn HeCTanwoEapHEOCTH
B JIIC 6yxer nocsamex § 5.

41, ®YPHE-PA3JIO’KEHHE TIPOIBATAIOIETO TOJA

Tlone nponsumernna h.(z,1), cospaaemoe JIIC, apaserca meprofuecKoit
¢ymrmmeli DpocTPAHCTBEHHHRIX H BpeMeHHEIX KooppuHar, BHoBs orpaEmum-
Bafgch TPOCTPANCTBEHHO OFHOMEDHONR MOJIeNbI0, TIPEICTABIM ITO TONe B BHAE
pasnosenns B pag Dypse

(41) k. (z,t) :2 k"™ expli(not—mkz)],

am

e © —wacrora mois ympasiemus Hy.p (em. pme. 1) m k — BommoBoe wmcmo
CXeMH IPO[BEGKeNHAs CBABAHEI C BPEMEHOLIM [ W IIDOCTDAHCTBEHHEIM A Ie-
PHOJaM# OOBITHEIMH COOTHOMIEHAAME

(4.2) 0=2a/T, k=2m/h

C mexsio omenkn poam KommomeHT (Dyphe BEIYECINM DHEDLHIO B3AMMOTEH~
crsma (1.8) [IM]] ¢ remany moxem (4.1)

 daMhr Tk
(4.3) Ex= ~k—2 R expli(not-mkX) 1,

tre J,— @ynruma Beccexs n-mopapka. IlocKoabKy B peampHEIX CAOyTasx
d/A~1/3—1/5, 1o krZA.

Ecan ponk BpeMeHSLIX HenuEeiHOCTe# B IepMalIoeBoi moficucieme Mana,
10 B (4.3) mOCTATOYHO OTPARMYATECA FAPMOHIKOL ¢ n=1.

Brrag IPOCTPAHCTBEHHHIX TADMOHHK C POCTOM m yOHIBaeT Kax m~*, mo-
nonEATenbHO patexne Dypse-koMmomenTrr ~m™'.

TaxeM o6pasoM, B CIygae «JOCTAaTOYHO Xopomero» BHAA moas h.(z,t)
s amammsa paborsr JITIC morKer noBamoOUTHCH He CTONb GOJBINOE KoTHIE~
crBo rapmosnk. OcHOBEOH HHTépec B JambHedmIeM Gyjer HPOACTABIATH Tap-
MoHHKa h.", orBevaromasn Gerymeit ponme.
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42. IMJ] B IOJIE BET'YIEN BOJIHBI
B npaémwxenne Gerymei somast [65—67]
(4.4) hu(@, t) =h, sin (ot—kz+g.)

none QIIC onmcniBaercs BCETo UeTHPhbMA mapaMeTpaME: K., o, k T o — Ha-
wanpHOl (asoir. Yaurnsag mone cuemenms H (omo Moxer 6mth mepeHOpME-
POBAHHEIM 3a CcYer rapmoHmkm h,°° ms (4.1)), sanumem ypaBHEHHR JBWiKe-
mua [IM]] (1.2)—(1.4) B BEje, y9YmTHBAIOMEM HEOJHOPOZHOCTS HOJNA HA
nuaamerpe LM/ [67]:

4s) r'-=G[—h,sin 01,(kr)~11-—2"—z:_m-(i—f«'(a)) ]

(4.6) O=0—2Gkh.J, (kr) cos O,
2nMh
r

@7 ARG [11+h, sin ©J, (kr) + (41—-F (d)—38. (E))] X

A
X% 4 Gh sin ©P (er) 272 = 26, sin ©7, (k1)
% -

rae OeTa BBefieHa (hasa
(4.8) D=at—kX+q,
¥ MHOKHTEIb

(49)  PUn =z(7—%) T.(kr)+4 (%~ kr)J‘ k),

npugem P(0)=0 m ma marepsame 0<kr< 3,8, Kar NOKAIEIBAKT THCIEHHEIC
onerku, P<<( m mMeeT MOPAOK eIUHAIEL.

B pamkax passuthix B § 3 npejcTaBIeHNii B NEPBYI0 0Tepe/ib NPENCTABIACT
mHTEpeC ompejieieHne UpHE noMomum (4.5)—(4.7) obmacTm crammoHapHOTO pe-
JREMA IPOBIKEHHS

(410)  i=0=A#H=0, X=o/k.

Oupegenay MarCAMaIbHYo0 CKopocTh npoasmwkenns LML s IIIC, onncsr-
Baemoti moxem (4.4). Ypasnenwe (4.6) HeMeTeHRO NPHBOTHMT K YCIOBHIO

1) % =1k= 2Gh.J, (kr) cos ®=2Gh,|J, (kr) .

Taxmm o6pasoM, cxopocts mpopemuenms IIM][ Bosce me Bospacraer ¢ ysme-
amgermeM orHomerws gmamerpa IIMJI x mpocrpamcrsemEomy mepmoxy JATIC,
Kax 9710 caegosaio u3 (3.8) B mpenexe kr<1. Makcmuym J; nmeer mecto mpn

(4.12) kr=1,8 mmm d/A=0,6, rze 7,(1.8) ~0,58.

YrcneHRan ONEHKA MARCHMANLHOTO GHICTPOMEICTBHA 3ABHCHT, KOHEYHO,
OT BE/Ia TePHO/IMIECKOT0 MPoXBETa0mero mous k.. Tem He MeHee BEIBOJ 0 Cy-
IIeCTBOBAHME ONTEMAILHOTO OTHONIeHHs d/A ¢ TOUKE spemmsa GeCTpOZeiicTsiA
JIIIC coxpamser cBoi0 cmry B B 0Gmem cirydae.
o B mamsmeiimem paccMoTpenMe Gyfer OrpaHNueHO FOCTATOYHO ITHDOKOMK
TaCTBI0

a
(4.13) o<kr="T£3.8, 18 Tumi (k) >0,

BIIOYAI0OMeNt B ce0s MPAKTAYECKH HCNONbayeMEle d/A~1/3—1/5,
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OrpaEnyerEOe HMCCHEefOBaBRe ycroiumsocTH (r=const) ypasmemms (4.6)
TO03BOTAET BAKTIOTHTH, ITO BHavende Passl B JAHHOM CIydae 3AKTOYEHO B
Tpenexax
(4.14) —n/2<0<0.

TlomEoe mCCIefOBaHAe YCTOWIMBOCTH IOKAKET B JAibHEIeM, 9TO IOMyCTH-
MBIe 3HAYEHHA CTANMOHADHON (assl MeHAWTCA mo cpaBHenmio ¢ (4.14).
Hmeercs opma ocofemHocTs, oTmIanoman mEEaMuky LM B mepuomme-
CKOM IIOJIe OT IUHAMWKH B eUHHYNON moTeimmanbroi ame § 3. Ilpm Hapyme-
mmn yeropua (3.8) IIMJL orcrasax or mosymmu. Temeps sxe mpm mapyme-
mun (4.41) [M]I DpockakmBaeT B CIERYIONIYI0 sIMy, B3 KOTOPOH OH BEIGH-
‘BaeT aHAIOTEYHO HPeEIAYmeMy. PesynsTapylomas mocTymaTeHas CKOPOCTh
IMJI nagaer, cTpeMach K HymiO ¢ yECTHICHHEM Ha-

H CTOTHI IPONBIJKEHHAA ©. DTOT PEAM IPOJBAKEHAA,
COBEDIIEHHO HeIPHOMIEMEIH ¢ TOYKH 3PCHMS IPAK-
THYECKEX TPWIOKeHHM, MOIYYHI HASBAHNE AHOMAI-
0 i moro pemmma [65—66]. Bamermi, urto ypasmemme,
0 z ommcmBalomee ero, (4.6) dopmambmo coBmajaer ¢
ogEEM u3 ypasHeHmit Cromuesckoro [68] mnm mm-
HAMUKH IIOCKOH JOMEHHOH IPaHmIHL.
8 4
: 6 ¢ Kry>24 b 43. OYP CTAITHOHAPHOI'O PE;KAMA NPOJBICKEHHA
@%3 EJHHAYHOTO IMMJT B IOJNE BETYIIEN BOJHBI
o B Ay OVP pas JIC, onnmceeaemoit momem (4.4), ma

2 WIOCKOCTM IONG CMEMeHHs — [ON¢ TPOABM/KEHHsS
Puc. 5. OYP monst Gery- (H—h:) oviensier crammomapmsii pesmy (4.10) or
melt BomER ofmacTeif KOWIANCHPOBAHMS H OIIMNTHIECKOH He-
YCTORYEBOCTH, & TAKKe OT 0GIACTH AHOMATBHOIO pe-

HREMA TPOBIIKEHHA.

Hak = 3 § 3.2, mocTpomm BHauase Temeph Ye HA OCHOBAHHE ypaBHemmi
(4.5)—(4.7), y9HTHBAOIIEX HEOTHOPOJHOCTD WO UPOABIKEHHS HA JHAMOT-
pe IIM/I, opmansayo OVP B mpaGumsenun 5r=0. Takoe TOCTPOBRHER TPHBO-
JIAT R (PABHIBHOM HIKHel TPANHIe 10 TION0 CMeMEHAA i NPABHILIOMY BEAY
OVP mpr Goxpmex h..

CorxracHo pesymbraraM § 2 ypasmemms (4.5)—(4.7) B crarmdeckoM cay-
Yae NPHBOAAT K 3aBMCHMOCTH DaiMycOB KONIANCHPOBAHHA H BINIANTAYECKON
HeyCcTOHIHBOCTH 0T BIAA WoNs: To(h.) <r<<ry(h.).

Ipn momomm (4.5)— (4.7) moxmo moctpouts opmarsarie OYP [67] —
puc. 5,4—6, 0OTBEYAIOMAE PASTUYHBIM COOTHONIEHHAM MEMRIY Top M IIEPHOIOM
JIIC — 4 (4.2).

WMsvenerne Bufa Bepxmeil rpammmer OYP — CD — ofyciIoBneHo, KOHEYHO,
cMenoti sEaxa Jo(kr,) B (4.5). Bmme xpmeoit CD I[M]l xomramcmpyer,
<pasa @ npm ysenmtermm k. Bioas CD y6rBaer: ®——mn/2. B Touke € B®=0
u none npoasmxenns k.°=w/2Gk], (kr,).

Kpmsrie CB orBeuaror MaxcmmansHoMy sHavenmio (assr O=0 ms (4.14),
BIOME HUX Iy<<r<<r:. Jleee CB mMeeT MECTO AaHOMAIBLHBI DEKHM INIPOIBH-
srenus. B rouxke B mone npofsmkenus h."=wo/2Gk], (kr.).

O rpuemx AB, onpepensomux EmxmOD rpamuny OVP, cremyer romo-
puTh 0coG0. B crammomapHoM pesmMe ypasHeHme (4.7) HaeT BCIOAY KOHeU-
HYI0 BeIMYNEY BIIANTAIECKOH TedopMammu

(4.15) % — 2k, sin O, (kr) / [ w (—8,(3))+h. sin ®P (kr) ]
(upm BrBONe GbLmo WCmonb3oBaHO ypaBEeHEWe (4.5)), 4T0 CBA3aHO ¢ HEORHO-
PONHEIM XapPaKTepOM IpofBHraiomero moas (4.4). MopManbHO TEIepPh MOMKEHO
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OUpeJeNHTh I, KAK HyJb SHAMEHATONs Ipasoil wacrm (4.15), mpm mepexope
gepe3 KOTOPEI IPOHCXOAT CMEHA OPHCHTANEN SJUIHIICA.

Tlonareo, wro mpm kr~1 Ar; wim Kakas-TEOO BHICIIAs IAPMOHWNKA HCKA-
scemust opmut IIM][ Gymer TyBeTRETENBHA K TOTHOMY BHIY IPOIBHTAIOMIEro.
mons.

MoskEO ompefiesnTs HukHLI0 rpaEnny OYP u meckonsko mmawe, TpeGys,
4T06Bl BenmdauEa Ar:/r He IDEBOCXOJANA HEKOTOPOIO 3HAYEHAH, 32 KOTODPHIM
mactynaer cGoit B paGore IIIC.

Ha puc. 5 amkane rpaEnnel OYP — AB — IOCTPOeHE! IOMCTRHOBKOH He-
KOTOPOTO ‘3HAYeHHA I'=ry B (4.5) mpm =0, yJ0BIeTBODPSIOMEro YKa3amUBM
TaM HCPABOHCTBAM.

OGpamenye ® puc. 5 IOKasEIBAET, UTO MAKCHMAIBHO IIMPOKAM IO IOMIO.
cmemenns OVP mmeer MecTo B crydae

(446)  kre<24; 24<kr<38.

Uucnennas oneHKa WHTepBaia orHomenwit mmamerpa IIMJ[ k mpoctpam-
crernoMy mepmogy JIIC, Ha xoropom mupmma OYP mo momo cmemenus
HOCTHTaeT MAKCHMYMa, 3ABHCAT, KOHEYHO, OT KOHKDETHOTO BU/@ IPOJBHTai-
L[Ero OIS, MO BEIBOT O CYI[ECTBOBANMM ONTHMANBHON IIMPHEBL IDE/CTABIA-
eTCA COXPATAIONIEM CILTY I B 001eM CIydae.

Hurepecto, 4T0 BOSMOMKHBI Clyyad, KOT/[a PaguHaibHOE IOIE, BXOJAIIee
B (4.5), obpamaerca B myas (J,(2,4)=0), mmm npogsEraomee moxe, BXO-
namee & (4.6), o6pamaerca B myas (J,(3,8)=0).

Tounoe moxoxenne BepxHeii rpamunsl OYP Mosxer OHTH ONpefeTeHo Iy-
TeM I0IHOTO HCCAEJOBAHHSA HA ycroiramBocTh ypasHemmit (4.5)—(4.6) ama-
JIOTHIIO TOMY, Kak 970 6buio npojterano B § 3.4. Ouyckas TpuBmambHBIe-
BEIKJQ/KA, IPHXOIAM K ypaBHemuio, sBiApmemycsa anaioroM (3.27) B cxy-
wae 105t Geryimeii BOIHBL:

s (Zr) *h.kJ, (kr) ¢in hkrilo(kr) | (kr) cos*®
‘\h 2nMh 2Mhl, (kr)  sin @

Mammoe yparmerme ciefiyeT paccmarpmearh coevectso ¢ (4.5), (4.6) mpm
F=0=0: tpebyeman sasucumocrs H=H(h.) momysaercs myTeM uCK/I0Ye-
muA ru O U3 OTUX ypaBHeHMI.

Ilyrem nepexofa K craTudeckoMy ciygao (O=-—m/2) HeTpyIHO HOHATS,
9TO0 BTOpoil wiem B mpaBoit gactu (4.17) ofyciOBICH B OCHOBHOM HBMEHCHH-
eM pajuyca KOITANCHPOBAMHA 8a CYeT HEOAHOPOIHOCTII WOJA, aHANOTHYHO,
manpamep, (2.8), Torga Kak TpeTHH faer AmEaMmueckmii aexr, amasormi-
weiit yarennomy B (3.27). Hpomcxompenme mocaexmero sPexra DOHATHO:
pajmambHOe WOoTe, AelicTBylMee Ha cTanmoHapro asmuymmics [{M]l, sasm-
cut ot aswr, RoTopas B CBOIo ogepeib coraacHo (4.6) saBmcHT oT pagmyca
M.

CymecrBopamie 1o xpaiimeit Mepe tpex Tnmos OVP, m300paskeHmBIX Ha
pue. 5, cieiyer Temeph M3 ONEHKN 3Haka IpomsBofmoir OH/0h.=
=—J,(kr)/sin @, poramcmenno# Bpoab kpmpoit (4.17). IlpuBemeHEEIMEN Ha
puc. 5 tunamu OVP, ofmako, He HCYepHHIBAIOTCA BCe BOBMOFKHBIE €€ BHJEL.

Pacemorpum Temeps (4.17) B HpeneIpHOM cTyuae MAIBIX HBMEHOHMIT
momst mpoiBmxernHa Ha suaMerpe IIMJ kr<1 [67], xorza BTOpEHIM wieHOM
cIpaBa MORHEO npeHereqs

Uh<5,(d) ——[ g (—d)z] &)

(447)

(4.18)
homh jinM, A=o/2nMGhI.
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1oHATH, 910 OYP, mocrpoerusie B § 3, 4, cumerxa msmeHsT cBoii Buf. Hapany
¢ mpopsmxerneM IIM]] coBepmaeT OCHRIIIATOPHOE IBMKCHHE

(52)  6r,60,5(Ar) ~h(x)sin (% t+A,.) +£,1(Q) sin (Q+Aq)
¢ ABYMA XapaKTepPHBIMH JaCTOTAMH
63) o= 7" 0, 0:=Q

17e k — BonEOBOe umeno cxemsr (5.2).

TIpomsazkenme MMeeT MecTO H 37ech, HO AMIVIATYAR ocOmnrammir (5.2)
He MONKHE IPEBOCXONHTH HEKOTOPHIX IPEJIeN0B, B2 KOTOPEIMH HACTYIAeT
cBoit paorer JITIC. Ocmmrnamun napamerpos IIMJI rammaner fust cranmonap-
HEIX pemMoB npojsmwserns [70, 71]. B npumnume mx mccresoBaEEe NOBBO-
15T CTPOUTH SAKIIOTEHIE O BU/IE TPOJ(BHTAIONIEN0 O,

2. Bo mEormx cayvaax seicmme Qyphe-rapMOHEKH IPOJBACAIOMEro MOXA
OTHIONb Hle MAJLI, W TpEJICTaBIenAe oA B BUMe pasnosmenns B paf Oypse
HepanuOHANBHO. TakHe rapMOHMKM Mpes/e BCETO BOBHMKAIOT OT (YBKHX
Mecry moas mpoxsmwremns. B «I-T» JIIC rakuMm Mectamm IpesRie BCEro
carymar mepexomst Meacy «I» o «T» ammmkamuamm, mosoporsr AIIC ma 90°
B mrockocts IIM/I-mrenkn. VeioBue mNpeofoleHHs Y3KOTO MECTa MOKeT
<TaTh pemalomuM Aus mocrpoenns OYP.

Iomsarro, wro IIM]I, Hampumep, Moser orasaThest 3axBaueHEEM MCJI
® yakoM Mecre JIIIC. JIeBas rpanmua OYP ompegensercst B aToM ciydae He
HACTYINIEHAEM AHOMANLHOTO DERMMA MPONBIKEHHSA, A YCIOBHAMHA IPEOJ0-
xenua IIM]L cooTBercTByIOIMero HOTEHOWAILHOrO Gapbepa NpPH yd4eTe K0p-
murmesocTn [IM][-Marepmana. VIMeEno Tak CTABMTCA B3afiaua IIOCTPOEHNS
wBasmeratageckoit OYP B [14, 15]: TpeGyercs onpenernts MARAMATBELIE
BmaveHHA MoiA ynpasieHaa Hyp,, ofecnesmpawomue umpoxomperue IIMJL
«ckBo3b yskoe Mecro JIIC, npm mowyctmMex papmamusax ero amamerpa (moms
cmemernnn). 3akon tpancdopymanun Hyup B mone mpomemkeRusa k. ompee-
annes B [14] myrem HecaMOCONIACOBAHEOTO peNIeHHs yDaBHOHWHE KOHTHHY-
amsHol Mopen: (1.10), B [15] — mocTpoeHmeM B pamMKax MeTOJa MArEHTHEIX
nereir moayoMuEpudeckux Gopmyr k.=h,(H,).

Tpebyemas pas mepexona LIMJ] ¢ anmimkamn# Ha ANMIAKATHIO MEHHA-
ManbRas Benmymna Hinp~d~'. B [15] ciemamo mmTepecmoe maGmomenme: ma
arepoit rparune OVP ykasammEii mepexox GyfeT YCIEIIHEIM, eCE MIHIMALb-
meti guamerp LIM/T npeBocxofuT XapakTepHylo MIRHY, DABHYIO CyMMe M-
PHHBI amILIAKAIMA W PAaccTOSHMA Mexny Emmi. Ecan mepexon mpomsomen,
TO. B MUEAMHIECKOM ciyyae jJeBas rpammna OYP mo-npeskEeMy Gymer orpe-
JEMATHCA HACTYILIOTHEM AHOMAIBHOTO DeXEMA IPONBHMEHNA HIM 0TCTaBa-
nusg IIMJI. MakcnmansHasn BesmamEa Hysp, KAk yike YKasHBaJIOCh, B MaTe-
PHANAX C OTHOCHTEILHO HeGONLmION Bemmymmoil axropa KagecTBa OTpaNu-
wnBaeTcA sABIeHWeM cuoHTamHoro sapoxaenms LIMJT [69]. Hesasmcmmo or
orofi mpmInEN yBenuuenne Hymp HesweIaTeNBHO, TOCKOJLKY OHO IPHBOTHT K
'HADYINEHUI0O OCHOBHOTO COCTOAHNA CHCTEMBl M DOCTY HOTpeGismemod Mom-
HOCTH.

OrpaEmanMcs HEsRe PACCMOTPEHHEM YKa3aHHBIX BONPOCOB B YIPOIIeH-
Hoit o6meit mocTamORKe, He YWYHTHBAlOmed, KaK H pamee, cuemmpmrm mep-
MAJLTOEBOH TOMCHCTEMEL

IIycrs BosMyImEHMe IPOABUraOMEro MoJiA HMeeT BUJ|

{5.4) h.(z, 1) =h.(z)sin ®, O=et—kz+g,,

reamben [[1+(2].
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TaK 970 0G1acTh NOHMKEHHHIX BHAYCHHI IONA HPONBUKEHHA JORAIHB0BAHEA
B6auan =0 H AMEET MUPHEY ~a.

Aranms ocHOBHEIX ypasEenmii fumammkm LIM]T c ‘morem (5.4) B ofmem
cayuae TpeCyer IPEMOHEHHsS YNCJIEHHEIX MeTOJ0B. V3 KaueCTBEHHBIX C€00G-
paskeHNi SICHO, OHAKO, YTO CTAIHOHADHLIA PEKEM NIDPOJBIKOHEA MOMKeT
HOAHOCTHIO 0TCYTCTBOBaTh:! B oGmactm z=0 I[M]l Moker BEIiTH M3 CHEXpO-
HEBMA C BOXHOM.

Ecnu (5.4) caabo menserca sa gmaverpe LM/l r<a m o6macTs mpocTpan-
CTBeHHOFO HCKasKeHHs IIOJNA Beduka Io cpaBHeHEio ¢ mepmogom [IIC a>h,
To ypaBHeHHe Npofswxenns (1.3) mpaMer Bug

oh,

(5.5) X=Gr[kh,(X)cosd> -

sin @ ]
B ofaacTs DOMMMEHEBIX 3HAYCHNH IOIA JOMUHEDYeT IeDBHI wiem B.
mpasoii wacru, cxopocts IIMJ{ B ysxom MecTe ompejienseTcst BBIDasKeHHEM

(5.6) - -I‘;i = Grk (hu—hy) cos D <Grkh, cos ®,

TUOHW/KCHHBIM II0 CPABEEHHAI C ee 3HavemmeM B ocraubHoi wactd JIIC. Ilpw
mocrpoerur OVP yuer ysroro Mecra (5.4) mMeeT pelmammee 3HaueHme:
B 9ACTHOCTH, /IMANA30H MONCH CMEIIEHAS NG IOMKEH HOMYCKATh KOMIANCHDO-
samms LIMJT B orom mecre.

MarmmTocrarateckie Baammofeirersin IIMJT — ammkanusa MoryT mmpu-—
BEeCTH K BeﬂﬁXOﬂKMDGTH PACcCMOTPEHUS HONA

ho

6.7 h.(z,t)=h.sin ® —m

Mpu h>h. IM]I Gyper moKaqH3oBam B obmacT:
ocnmasTopHoe Asmxenue B MCJL.

Orrocutensro moxedt BaAa (5.5), (5.7) BOSMOMHN HOCTAHOBKH 3ajad,
IpesicTaBAADMAX 0600MeRNe KBA3WCTATHIECKUX HocTaHoBok [14, 15]. Ha-
nprmep, Ba [IM]T, Baxoasmmiica 8 MCJI (Bropoii wien cmpasa B (5.7)), ma-
naer Gerymas BoaHa (IepBEHLi wieH): mpa Karmx ycaosmsx LIMJ Gyger mei-
6ur us momymxu? IIMJ] nsmsxerca BMecre ¢ Gerymeil BomHOH: mpm Kakux
yeaopmax LIIMJ] mpockounr MCJI u xax Bexmk Gyner cGoit mo ¢ase?

Bapaua oupepenemns OYP — Tpyamasg mecranuoHapHas 3afaua, TpeGylo-
mas BHACHeHHA ycioBmit mpoxompeHua [{M]l Ha ocHoBamWN MONHOM CHCTe-
mbl ypapEermit (1.2) —(1.4), foNONEeEHOH ypaBHeHEAME s IEPMALI0eBOit
mofcncremsl. Crenudura mociefHeH TPHBONMT, HAUpHMep, K TAKOMY Ba-
nomy sddexry, xak cmomrammas ammmrmranma LM s JIIC [72, 73].

~@, COBepPIIasA CIIORHOE

6. CACTEMA IIMJT B ITIC

Bo Beex samommmaomux yerpoiicrBax ma IIMJI, memomssylommx peru-
ctprt caura, JIIC cayxar s TPOABUKeHHA M XPAHeHHA MHGOPMANuUE H,
KaKk TpABWINO, OKASHBAIOTCA BamomHemmbiME cmeremoii LIMJI. Bsammopmeitct-
sre UIMJI, xak n BaammofielicTBEE CAMMX HeDPMAILIOEBHIX ANMILIMKALWIl, OKa-
3EIBAET CymecTBeHHOe BiamsEHe Ha (opmmposamme MCJ B IIIC [41—43,
72, 73]. OrpaEmrumMcs HuKe TOIHKO DACCMOTDEHMOM TDAMOTO MarHATOCTA-
Timeckoro orraxxkusanus [[M]T B numonbHOM mprGamskeEnRn

(6.1) E.=m,m/R®
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ma mocrpoenme OYP. B (6.1) my,=2Mnh(r®?)? — MarHWTHEIE MOMEETH
IOMJL (h— ronmmea mmacrEms, r* — pagmyest IIM/1); paccrosmme Meny
IM], R momuo Bripasuts B repMunax asst (4.8)

DWW
6.2) H=l 2nn . l'

rfe n—umenro npocTpamHeTBeHHRIX mepmomos JIIC, pasgexsiomee ITMJL;
k — BonHOBOE WHCIO CXeMB, ompeferxennoe (4.2).

Has cmeremsr ua geyx LIMJI amarormwmo (4.5), (4.8) ¢ ywerom (6.1) B
xpubmmkennn kr<1 npaxognM K ypaBHeHEHAM

oMb o~
(6.3) F‘-”:G(~H—h,sin®“r“+ "f‘f) (F @) ) —
y
_ 2aMA(reY)?
)
(6.4) RO =GR kr cos OO

£6aMGhr (re0) Y/ RY,

Cornacio (6.3) x momo cMememma H, neficreylomemy Ha ITM/T, moGas-
nsiercs gunonsHoe mome (6.1), 9TO BejeT K HNOHMKEHEI0O BepXHEH IpaNmIE!
OVP. dddexrupusie mpoppuramue moas mo (6.4) ommmvanTes sHaraMm
sraagos (6.1). Tepexona B (6.4) k dasam O™? u mecrenys cranmoBapHBL

pessaM O P =0, merpyaHo moryunTs amasormimoe (4.11) mepapemcrBO

(6.5) h.>[0+6aMGREr® (r)*[R*]/GE*X
Xr® cos @4,

TIOKASHIBAIONICe, YTO XIPM BATANHON MACTOTC ITPOABHMKCHHA @ IOJIE IPOABU-
JHEHMA BOBPACTAeT IO CPABHEHHIO cO ciayyaeM emmEwymEoro IIMJI.

Tarmm ofpasom, BepxHioio rpamuny OVP (cm. xpusyio UV =Ha pue. 4, 5)
caefiyer ompenenats upn sanonmensoit JITIC. HaoGopor, mmxmsa rparmna
OVP pommEa oupefenaThess mpn Harminn oxmoro L{MJI 3 JIIC.

Omeprua BsauMopeiicTsusa LIMJ] ¢ HoMepom n=0 B HOAHOCTBIO 3amOTHEH-
Hoit JITIC pasra cysmme Bripaennit (6.1):

__Mllmlt_ -
€6)  Eu=rk ;lnl

£(3)=1,202... .

Haa toro aroGsr cucrema IIMJI Geina yeroitaueoit B JITIC, oreprusa (6.6) me
nomxra mpesocxomatk omeprun IIMJ] B MarmmrHOM mome Gerymeit Bosmer,
9TO0 IPABOSAT K KAYECTBOHHEOMY HEDPABEHCTRY

(6.7) @R[N <h./M.

Tipneenennoe HEPABEHCTBO NOSKHO YIMTHIBATLCA NpH BEHOODE ONTHMATLHOTO
OTHOmEeHHA IpocTpancrBerHoro mepmoxa HAIIC A w mmamerpy IIMII 4 [10].
Hapsny ¢ marmmrocrarmdeckoii ameprimeit (6.1), xoropas mo (6.7) TpeGyer
yBeTmieHus A, cleAyer NOMEHTH emle o KumHeMaTHueckoM yeiosnm (4.11).

Xots1, BooGme roBOps, HeHACHIERNHIC TOPMAIIIOEBHE DIEMEHTH B OIpe-
neleHHOI CTemeRN DKpamupylor moxs paccesHus I[MJ]I, mmeer mecto m adh-
err «mepemaum» marmmTEEX Torokos ot IIMJI[ mo JIIC. 3ro o6erostems-
CTBO IPHBOMAT, HANDEMED, K MATHHTOCTATHIECKOH CBASH CMe/KEBIX KamaloB
8 JIIC «I—-T» Tuna, KOTOpas BHBHBAET HEKETATENHHYI0 AHEUIHIAIIIO

e @,




[image: image23.jpg]2032 B. K. Paes, I. E. Xodenros

LIM]I, mommxalomylo HafexEOCTh cuctemsl [74]. JIIC tuma «C» [8, 9] me
00a/jal0T BTEM HeJOCTATKOM. MATHHTOCTATHYeCKOe OTTAIKABAHHEe IPHOGpPe-
TaeT caMocTOATeNbHOe sHaTeHme B jormieckmx LIM]I-cxemax (cM., Hampa-
wep, [2, 75]).

B saxmouenme 00paTHM BREMAHEe HA BOSMOMKHYI0 DOINb. KOMTCKTHBHBIX.
Boabysmenmil nenouky IIM/]T 3 Gopmmposarmn OVP.

SARNIOYEHHE

PesomMupyem mmke pesyabTaThl HACTOAIIEH paboTsl.

1. OcuoBy uccaegoBanna crarurn u guHasuxn [IMJ] 8 JTIC cocrabasior
ypasEeras (1.2)—(1.4) pun maxpomapamerpos IIMJI [18, 19], momommer-
Hhle ypaBHeHHAME [JIs IepMaiioeBoi moxcmeremsr (1.9).

Vpasrenms (1.2)—(1.4) ormocarcs K obmactm c1aloro MBMeHEHHA Mak-
pomapamerpo [IMJ] Bo BpeMmerw, Jeameii He TONBKO HUJKG MBBECTHBIX Mpe-
Jie;T0B CTAIEONADHOrO HPOJBI/KeHNs foMelmoi rpammms [20—22], Ho & Tpe-
Gyromgeii mpeoGiajlaRmA JUCCHNATHBEBIX CHJ HaJ| HHEDIIOHERIMHA. Y DABEEHHL
We YYHTHBAIOT TAKEX ABJICHHI, CBABAHHBIX CO CTPYKTYPOH JOMEHHEIX rpa-
HAIl, K&K HAPHMep, RECTKOCTh H rHpoTpomHoe orkionenwe LIMJI [76], mu-
Hammvecknx mpespamenwmit [77], «Gammucrrueckoro» mosepmemma LIMJ [78].
Haxomen, cymectsyor a@ieKTH, I[pocTO BEIXOMAINME 32 PAMKH BapHALMOH-
HOTrO NpuGAmsKeRAs, B KoTopomM mosysemsr (1.2)—(1.4): maupmmep, ymmpe-
HEe IOMEHHO} TPAHUISI H H3TydeHMe €0 CIHMOBBIX BOJH B IpoNecce JBHKe-
mua [79]. Pacmupenue o0xacTi NPUMEHNMOCTH IPyNIsl ypasHeHwd (1.2)—
(1.4) mpespe BCEro ONpeJeMAETCA CTENCHBIO PA3pACOTRM IPHENMIEALBHBIX
BOIpocoB PE3NKY AMHAMUKE JoMennbix rparur B [IMJI.

Crenupura nepMallIoeBoil HOACHCTEMBI IIOBCIOAY (DAKTHYECKH ITHODPHPO-
Banack. [lame B DaMKax sBHO YIPOIIAONCEl MIONOKEHHE KOETHEYAILHOR
MOJiellH B HacTOAUiee BpPeMsA HMEHTCA TOJbKO OTAeNbHBIe YWCIeHHbIe peayiib-
TaThl, He ABAAIONIECS CaMOCOINacoBaHEMIM pememmeM (1.2)—(1.4), (1.10).
Toxst mpopsmserus, obpasywomue MCJL, upoxsuraomue IIMJL B IIIC, mme-
10T CIOMHBDE, HeyZoOHBIH 1A AHATETHYECKOrO HCCICNOBAHUA, BHJ JaKe B
cIyJae HaCHIIEHHBIX (eppoMarEuTHBIX anmiukamwit win tokoskix JIIIC, uro
3acTaBIAeT OODATATHCA K ANMPOKCHMAIHAM IOJA HIPOJBUKEHUS,

2. Yeaosna yeroitunsoctr LIMJI, maxomamerocst 8 MCJI, oranuatores or
yeaonuit B opHOoponHOM mome cMemerms (§ 2). OGracth cymecTBOBaHES
LIMJ] mo pammycaM M WOJNSIM 3aBHCHT Temeph He TOABKO OT cBoict LM~
MaTepuana, Ho u sBagercs Qymmumeir Buga mous. Ilocrenmee oGCToATEABCT-
BO cymecTBeEHO A MommMamus uogepenms LIMJT  JIIC [49, 52].

3. Ilpopemwserme 1IMJ] emmmmauoit MCJI paccmorpero B § 3. 3aiasa
noctpoenns OVP craBuTcA M paspemraeTcs Kak 3ajada o0 NCCIeI0BAHMN Ye-
ToifYMBOCTH peXEMa cranmoHapHOro mpoxsmikenna LM,

4. Tlpopsuramomee moxe, cosfasaemoe JITIC. mepuoimyHo B mpocTpancTse
W BpeMeHH, ¥TO mo3BoaseT mpuberHyTs k ero (Dypee-amammay (§ 4). Ipo-
Bopures: mocrpoerne OVP B mome Momoxpomatnyeckoil Gerymei BomHBI, 06-
obmaromee peayasratil [65—67]. B remesnce OYP npummmanT yvactie Kak
5PPeKTsI, CBABAFHEIE CO CTATHIECKNMH HEOJHOPOHOCTAMH IONA HODOABHME-
mua na puamerpe [{M]I, tak m cnenudmieckue fuEaMudeckne 3d@erTs, o~
pejlesieMBle  INHAMHYECKAMH XAPAKTEPHCTUKAMA YCIOBHH IPOXBHKCHHA
IIM]I. Tloxygennsie B pasfieiie BEIBOXEL O CYIIECTBOBAHHM ONTAMAIBHEIX 0T~
momernii amamerpa IIMJI x mepmoxy JITIC ¢ Toukm 3peHHA CKODOCTH IIPO-
semxerns n mapuEsl OYP mo momo cMemteRus IPeIcTaBIAITCA COXPAHIO~
IEMHCA B B 00IeM cirydae.

5. B § 5 pasfmpaercs BINAHHWe BHICIIAX TAPMOHUK HONA IPONBUMKEHHT
Ha OYP, mocrpoennyw B § 4. B peansmrix JIIIC Beicrme ®yphe-rapMoEUKE
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ne ofasaTenvEO Maukl; ysxme mecra JIIC, ompefiendeMsio mMu, MOTYT CTATh
RomuaMpyomuamu B dopmuposarmn OVP.

B obmes cryuae sanaua ompepenenns OYP me mMeeT CTalEOHAPHOIO Xa-
paxrepa, u mocrpoerne OVP f0mKHO HpO@BBOUTLCA 18 HAXOMICHHS yCIO-
Buii mpoxompenda IIM]l wepea JIIIC Ha OCHOBAEMM peINeHAsS UOIHOM CHCTE-
a1 ypasEermit (1.2)—(1.4) m (1.9).

6. B § 6 crposrca ypapHeHHsA, YUATHBAION{HE MATHHTOCTATHYECKOE OT-
ranknsaEme B cmereme LIMJ] u ero samamwe ma moctpoerme OVP.
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