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KOMMAMNC KAXAOro BTOPOro uma
B 3ANMONMHEHHOM CABUIrOBOM PEFUCTPE

1. Bepxuaa rpasuua obnactu ycroifumsoit pacoru (OYP) cusuroso-
TO perucrpa onpefelfeTcA NpU ero mojHoM 3amonHenuu IME [T].
O6ruHO npepnoNaraeTcA, Y4TO B cHUCTeMe BaauMomeiicTywmux LML, na-
XOJAMXCA B WIEHTHUHHX YCIOBMAX, C MOBHNEHMEM IIOAA cMemenus H
HacTynaeT O,uHDBpeMeHHHﬁ KoJulanc Bce#f cucTeMmu ].Dlu}.. 3Hauenue noas
H, npu koropom aro npoucxomur, onpegnenser sepx OYP u mpepnonara-
eTcA PaBHEM MO0 KoJIanca MaonupoBaHHoro LM Ho MUHYC nepecun-
TaHHAs Ha none H sHeprus BaauMomeidicTeus UMI ¢ oxpymerme.

B peitcTBurenbHOCTH cuTyauua cioxHee. Jia pewerox LML Gruro
TNOKa3aHO, UTO C MOBHIEHHEM H LlMﬂ, B CHUCTEME He KOJJIancupyoT Oof-
Hospemento [2-3]. TekcaroHanbHas cummerpus pemeTkn LMJ Beser K
xosancy xamnoro 3-ro UM, u aroT mpomecc noBTOpseTCA IpU Aaib-
HejileM yBenuueHuM H moka B CUCTEMe He HACTYNNT OKOHUATENbHHI
xosnanc. O6mue uepTH mMpollecca COXPAHANTCA U MPU APYTUX CUMMET—
puax.

Hume paccMoTpeHs TpM IpuMepa NPOLECCOB HEONHODBPEMEHHOTO KOJ-
Janca B cucreMe LUMJl, MHTepecHHE C TOUKM SpEHUA OUEHKM BEDXHEH
rpasvus OYP UMI-ycTpofictB. B aTuX ciyyasx uMeHHO addexT HeomHO-
BPEMEHHOT'0 KoJulanca B CUCTEME MIEHTHUHHX BS&MMO}IEﬁCTBy‘O&HVJX HMJJ.
onpenenser sepx OYP.

2. [lpenBapuTeNbHO 3amvmeM MOJHYW dHeprup cucTems UMJ, caasaH-
HEX MarHuTOCTATHUECKHAM BaBH‘MOﬂEﬁCTBMeM

E=ESJ+I‘E.VU, 3)
rae §j oHEPruA j -ro WONMPOBAHHOTO LML papye

&;= 8x*Mryhe + 2eMHhef - 4ot M fF(x)dr @

23




[image: image2.jpg]Vé’fmi.“?/&j" SHEPruA MATHUTOCTATHUECKOro oTTanxuBaHus LMI c

Homepamu L M J B [MIOJBHOM NPUCIMKERMM, HAXOJANMXCA H& PACCTO-
AHUK B;j ,mi=23Mhr',-f.d{72Q-nnauerp L -ro IMJ{; M - HamaruuueH-
HOCTb MaTepuaa; £ o XapaKTepUCTHUecKasd LiMHa; h - Tommuea
nnenku; F(x) - cunosas gywxuma [ 4]. Bupamenme (I) yunrusaer
Tl M3MEHEHHA AuameTpoB LML B NpeHeGpemeHMM CMEUEHMAMH MX
nentpos. B [ 2] noxasaso, uTo paccmarpuBaeme Hume 3pPexTH or-
PEZeNANTCA B OCHOBHOM NPOCTDAHCTBEHHHMH MyNbCALUAMM IMAMETPOB.

B peanbHex cnyuasx L]l HAXOAATCA B MATCHWTOCTATUUECKUX JOBYI—~
Kax OT ammuIMkanmii, oGecneunpapmux ycrofumsocTb LMJ mo cMemeHmsmm
#x uexrpos. B (I) sHepruu Baaummopeicrsua LUMI-anmuukenmus He yuu-
THBAWTCA. YueT ITOr0, KK MOKHO MOKA3aTh, HE BIMAST Ha KauecT-
BEHHYO KapruHy o(pexToB, MCCIELYEMHX HIXE ¥ BEJeT TONbKO K KO-
JIMUECTBEHHHM W3MEHEHNAM. YKasaHHHe SfQeKTH paccMaTpuBapTCsi B
KBasSUCTATHKE, OJHAKO KAUECTBEHHHE COOODAXEHMA NOKA3HBANT, UTO
OHW GYYT ¥ B IMHaMuueckoM ciyuae. 3amerum, uro 3 | I] ucciegosa
eme omvH AuHamuueckuit afbexT B cucrTeme BaamMogeitcTBynmux LML B
perucrpe. Buio mokasaHo, uTO NpH 3aJaHHOH UACTOTE YNPaBIAKLErO
nons OYP chBMraeTcs BNpaBO MO CPABHEHMD CO CIYYAEM M30AMPOBaH—
Horo LIMA.

3. PaccMorpum npa B3aumomeitcTsyoumx LM c muameTpamu dmdz
¢urcnposarHsx (nosem kospuuruBHOocTH) Ha paccrosHuu R . C nomompio
(I) o6HuHHM 0Gpa3oM NMPUXOAMM K YPABHEHMSAM DABHOBECHS:

Tod, A-rd)+dz-d,,/ 8% =0, )
rne Z-f/h.,aﬂd/h L R=R/h, ﬂ=H/‘mrM .

YeToiuMBOCTb CUCTEMH onpeneadaeTCs U3 pacCMOTPEHHA KBa3Uymnpy-

rofi BHEpruM, OTBevanmelt MANHM U3MEHEHMAM muameTpoB Ad; BONM3M
OCHOBHOT'O COCTOAHMS M CJe€, eit 3 (I):

AE,2s'MK ,Z.jz ’i%l:—“diﬁfl"l'h!—&%t’—Adf oy, (4

roe 45,(&) - u3BecTHas [ 4] dynxuma paguansHo#t ycrouusocT. Ye-
JIoBME MONORUTENbHOCTH (opMu (4) NMPUBOAUT K YCJOBUD YCTOAUMBOCTH
nsyx UMJ c d4= b

o f+%% 430(&). (5)
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TlonATe cyTh ABJEHUS MOXHO oGpaTusmuch k puc.l, rme usoGpaxe-

Ha 38BHCHMOCTb SHEpruM ABYX LMK or ux gnamerncs E = E (d4,dz).
OHepreTuueckad NOBEPXHOCTb MMEET MMHUMYM B TOuke A, Manag OK-
pecTHOCTH KOTOpPO# ormcwBaerca BupaxenneM (4) npu dy=d,=d. C
noesmenveM noia H Touka A nogHumaeTcs, CTAHOBACH, HAKOHeL, TOU-
KO# nepeBala, COENUHADMErO TOUKM BI " B.‘ ~ MUHMMYMH E(d,) "
E (dz) Ha ocax (4 ® dy . B MOMEHT 0GpadoBaMA mepesana CHCTe-
ma gpyx IMJl "ckarwBaeTcA" ¢ paBHOM EEPOATHOCTbK JHGO Ha OCo
nM6o Ha d., ,UTO M OTBeyaeT Kouiancy onHoro us LMI. Jllamee cucre-
mMa ua oguoro LMJ| Bemer ce6A OGHUHHM OGDPasoM M C MCBHIUEHMEM TOJA
H xonnancupyeT B MOMEHT CIUAHMA TOUEK BI,Z n CI,Z‘

4. PaccMoTpMM Tenephb MOJHOCTbIO 3alOJHEHHMA LML OfHOMEpPHHA pe—
TUCTD C NPOCTPAHCTBEHHHM MEPHOAOM R . Cuuran QuyKTyauun auanver—
poB HesasucuMuMu, u3 (I) monyuaem rakyw sasucuMocTb Memny @ v H:

(7)

A An 3 e3
¢+H¢+§-g—, $3)=Rd), §(5)~“ 4,202 o
3pecs x momo cmemenust H poGaBnsercs sddexTusrce ione BaamMoneicT-
sus LML (mocnenuuht unen B nesoii uacTu (7)).

AR VCCHEeNOBaHNA HEONHOPONHHX MPOCTPAHCTBEHHHX MynbCaumit aua—
merpoB UM b muckpeTHO# cHCTeME eCTECTBEHHO BOCHOABb3OBATHCA
npejicTaBAeHueM 30HH Bpuimosua:

i@k,
ady =L .57 ad_ ot % (
n - (8)
W &=
KOTOpOE ONMCHBAET IUJIOCKUE BOJIHH, ABJAANLMUECSH HOPMaJlbHbIMU KOJIe0E~
HAAMU, B Takoit cucreme. Snecs N - uncno Wil B venouke, N~

Homep UMA; © - munmas emunnna. Bommosoi sexrop =26/ (4 -
AMHA BONHH KONEGaHUN OMAMeTDOB) MCHASTCA B MPEACAax 3oHH Bpra-
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[image: image4.jpg]JNwdHA ]aal( :r/ R . B muckperHoit cucreMe cymecTByeT MMHUMAIBHAR
nnuna Bomss A =2R  u orseuanmee it MakcuManbHOe 3HaueHue BOJ-
HOBOT'O BeK'X‘OpEI@I’w‘I’/R - xpait sonn Bpmanwena. Ksasuynpyras
sneprua uenouxy UM B mpencrasienun 30HH BpuimwsHa WMeeT BUJ:

DB 2 s @ ad, ?
S @)-55@)+ TPl Pig=5 0l

h=d

TloTeps yCTONUMBOCTY CHCTEMH IPOMCXONUT MPH

Sea(d)=E . (10)

3azaua Tenepb COCTOMT B TOM, uTOOH Hafitu 2 B (I0), orseuanmee
MaKCUMaJbHO BO3MOXHOMY JMaMeTpy ¥ myHUMasbHOMy moixp H. Cy-
WECTBEHHO OTMETUTh, uTO Bexwunia I'(3) MoHOTOHHO yGhBaer c poc-

TOM &(P (0)= §(5) P(F/R 3 §(3> Kak noxasuBaeT aHaiu3

(10), (7) HeycToMuMBOCTH HAUMHAET DASBMBATHCA C 33=$Z/B@,—2|2)
ecnu ysemuuusaTh H. Orofi HEYCTORUMBOCTA OTBEUAET KOJIANC KAKNO-
ro sroporo LMl B perncrpe, Kax NoKasaHO Ha DUC.2, IHe Hz(‘JJ
MarHiToCcTaTHYeCKasd BOJHA, BH3HBAKMAA 3TOT IpOLECC. YxasaHH.
ofbext Bemer ¥ yABOEHW® paccToAHMA Mexay LMI.

5. O6paTuMcsi K PACCMOTDEHMD JBYX WIEHTMUHHX uerouex LI
(puc.3). AHanus, aHANOTMUHHA NPOLENEHHOMY B 1.4 NMpPUBOZMT K CJe—
Ayomemy ypasheHup cocrosHua (amamory (7)):

ﬁ+ﬁ~ﬁ+,ii%: [gm +§o@‘+ %22)'%] =F(d) an

n yc:mavm YCTORUMBOCTH (EHMDI‘Y (IO)) ma ®=5/R -
€ Leg
Z[_S' 2(1 y):| 8%‘! S(’ﬂ (2)

3pmech MpoLecC MOTEpH YCTORUMBOCTH COCTOMT B KOJJANCE Kaxnoro
sroporo IMJ| B menouxax, MpUYEM MACHUTOCTATHUECKUE BOJHH
B llENOUYKaX OKa3HBAMTCH CIBMHYTHMM IO (fase Ha T (puc.3).

6. PaccMOTpeHHHe MpOLECCH MOHMEART BepxHoo rpamuuy OYP cpas-
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[image: image5.jpg]HATENBHO C u3oaMpoBaHuuM (eguuvutbm) IMI. Ouenka noGaBouHOro
nons (Ha korTopoe ymeHbmaercs OYP) u yBenwueHus nuamerpa KOJIam-
CHpOBaHUA, OOCYCHOBJEHHHX OMMCAHHEMM Brme ohpexramu (nomOTHHTENH-
nwe crnaraemse B (7), (9) n (II), (I2) ) naer BenuuuHH IOpAjKa
HECKOJNbKMX NPOLEHTOB (A MONs, HanpuMep, BTO nopamxalaM i} )

CDABHUTENBHO cO cayuaeM emumuuHoro LMI, uro coorsercrByer Heom-
HOpOJHOCTAM B peaubHhx LMJ - yerpoiicreax (oT HeogHOpomHOCTEH
maTepuanos, goronurorpaguu u T.m.). JloGaBku BTH TakKe MPONOPIM-
OHAJIbHH / R . llosTOMy npakTHuecKOe B3HAUEHME DPaCCMOTPEHHHX
ofdexToB 6yleT pacTu O Mepe JanbHedmero COBEPWEHCTBOBaHUA TeX-
HOJOTMM ¥ YBEJUUEHUA TUIOTHOCTH B3aNHUCH.

SKCIIepUMEHTaNIbHOE MOJTBEPRICHNE TPEJICTABICHHHM De3yIbTaTaM
noxyueHo pis pacTsHyTHX fomeHoB (PJl) B mweBpoHHOM pacmuApuTere.
Hamu HaGmopauucek [5] MOZH HEOJHOPOJHOTO COKDamMEHMA IIUHH PJ|
(ycnoBHo uB0OpameHH Ha puc.4 a,6) - anajors mpoteccos mis LM,
OnMcaHHEX B NM.N. 4 u 5, COOTBETCTBEHHO.

B BaKIOYEHUM OTMETMM, UTO IONYUEHHHE PEe3yNbTATH yKasHBALT
Ha JefiCTBUTENbHO CIIOHTAHHHH MEXaHMSM AHHUIMIALMM XODOMNO H3BECT-
HHt (CM.Hanpumep [6] ) B UMJl-ycrpoiicTBax. Tak Hanpumep, B cHCTe-
Me u3 aBYX UMA npr noBuueHud H Kaxmpil M3 HUX MOXET CKOJIAINCHpO—
BaTh C DPaBHOM BEPOATHOCTHI.
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