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WCCNEAOBAHUE U3BMEHEHWNA CKOPOCTU HAKOMNEHUA LUNAMA B
BOAHO-WIAMOBOU CUCTEME LLO® «<HYMAKOBCKASA»

[IpoBeneHHBIMH paHHEE HcchaeqoBaHUsAIMU [1-3] yCTaHOBIIEHO, YTO MPOILECC
HaKOTUICHUSI TOHKOTO M 3€pPHUCTOrO IjiamMa B BOJHO-IUIaMOBBIX cuctemax (BILIC)
oboraTuTenbHBIX (HaOpUK XapaKTepU3yeTCs BEIMYMHON PABHOBECHOW KOHIICHTPAIIHH
TBEPAOTr0 W MNPOAOLKUTENBHOCTBIO HECTAIMOHAPHOTO PEXHMa PabOThl CHUCTEMBI.
Ilocneqnuii mapaMerp OINpenensercss MNPOMEXYTKOM BpPEMEHH, II0 HUCTEYEHUU
KOTOPOI'O JIOCTUTAaeTCsl PaBHOBECHAsh KOHILIEHTpalMs IJJaMa B CUCTEME. OTH JIBE
OCHOBHBIE  XapaKTEpPUCTUKM  HAKOIUIGHHS [UlaMa B  CHUCTEME  SBIISIOTCS
OTIpPEACTAIONMMU  TIPH  OLeHKEe dS(QexkTuBHOCTH ee paboTel. M3BecTHO, UTO
s dextuBHOCTh padboThl BILIC Biauser Ha mokaszarenyd BCEW TEXHOJIOTMH B IIEJIOM.
Takum 00pa3oM, UccleI0BaHKE TPOLIECCOB HAKOIUICHUS IIJlaMa B CUCTEME SIBIISICTCS
AKTyaJIbHOM HAyYHOU U ITPAKTUYECKOM 3aJ1auecil.

N3ydeHne 3THX MPOLECCOB 3aTPYAHEHO M3-3a CJIOKHOCTH HUX aHAJUTUYECKOTO
onucanus. Kak wmerox wucciaenoBaHUA  MOXKHO  HCIOJB30BaTh  YUCJIEHHOE
MOJICIUPOBAHUE C MPUMEHEHUEM KOMIBIOTEPHON TEXHUKH [4, 6].

[IpoBeneHHbIE paHEe UCCIENOBaHUS [5] mMOKazaau, 4YTO BOJHO-IIIAMOBAs
cucteMa [HO® «YymakoBckas» (puc. 1) MMeeT TpU OCHOBHBIX y3J1a, B IOTOKax
KOTOPBIX MPOUCXOJUT BBICOKOE HAKOIUICHUE KOJWYECTB TOHKOTO W 3€PHUCTOTO
nuiamMa: OTHEJICHUE TPABUTAIMOHHOTO OOOTAIleHWs, KOHYCHBIH CTYCTHUTEb,
oraeneHue Quotauuu. OTH Y37bl, KaK MPaBUIO, XapaKTEPU3YIOTCS HATUYHEM
MHOKECTBAa BO3BPATHBIX IIOTOKOB, BCJIEIICTBUE YEro COJAEpP)KAHUE TBEPAOro B
NUTAHUM 3HAYUTEIBHO BBIIIE, YEM B JIPYTUX y3JaxX U anmaparax.

Pe3ynbraThl KOMIBIOTEPHOTO MOJEIUPOBAHUS C YYETOM TPAHCHOPTHOTO
3ama3pIBaHUsl TOTOKOB MO METOIMKE, U3JI0KEHHOU B padoTe [7], mokasaiu, 4To U3
BCEX Y3JIOB M AallaparoB CHUCTEMbl HWMEHHO TI'PAaBUTAMOHHOE OTACJICHUE
XapaKTEepU3yeTCs: MAKCUMAJIbHBIM COAEPKAHUEM TOHKOIO W 3€PHHUCTOrO MIIaMa U
NepUOJIOM CTaOMJIM3alluMd WX KOHIIEHTpalUuu. 31ech HabmomaiTcs Haubosee
KOHTPAacTHbIE M3MEHEHUs KOHILIEHTPAlMW IUIAMOB MO HMCTEYEHUU BPEMEHU PadOThI
cucteMbl. TakuMm 00pa3oM, UCCIIEIOBAaHNE U3MEHEHHSI CKOPOCTH HAKOIUICHHUS ITIaMa
B OTOM Yy3Ji¢ BOJHO-IIUIAMOBOW CHCTEMBI MPEACTABISET HAMOOJBIINN HHTEpEC.
[enpto maHHOW pabOTHI ABISETCA UCCIEAOBAHUE CKOPOCTH M3MEHEHUS! HAKOIUICHUS
UIaMOB B MOTOKAaX CUCTEMbI OCBETJICHUSI 00OPOTHUX BOJ.

Pacnpenenenne nuiamMa mo BCeM y3JaM U anmaparam (C MOMEHTa MOCTYILJIEHUS C
PAIOBBIM yIJIEM M J0 MOMEHTa BbIXOAAa M3 CHCTEMBI) MIPOUCXOIUT COTJIACHO
KO3 DUIIMEHTOM W3BJIEUEHUS] TOHKOTO M 3E€PHUCTOrO IjlaMa C TPaHCIOPTHBIMU
3a/IepKKaMH, KOTOPBIE COOTBETCTBYIOT MHEPLHMOHHOCTH INPHUMEHSEMBIX AalllapaToB
(Y3JIOB CUCTEMBI) U €€ TTOTOKOB [8].
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Puc. 1. Bonno-mmamoBas cucrema [{OD «HymakoBckas» B 0J104HOM U300paKEHUH

Hpouecc HAKOIUICHUA NUIaMa XapaKTCPHU3YCTCA CKOPOCTBIO H3MCHCHHUA CTO0
COACPKaHUA B Y3JIC CUCTCMBI. CKOpOCTB HaKOIIJICHU A UHaK IIpHU 3TOM OIIPCHCIIACTCA
KaK OTHOIICHHUC HU3MCHCHUA COACPKAHUA IlJIaMa K M3MCHCHHIO BPCMCHU pa6OTI)I

CUCTEMBI, T.€. KaK mepBasi mpousBoaHas pyHKuuu HakoruieHuss C = f (¢) mo BpeMeHH.
Ha puc. 2 npuBenena rpaduyeckas 3aBUCUMOCTh KOJIMYECTBA 3€PHUCTOTO LUIaMa B
IpaBUTALIMOHHOM OTAeNeHnr C OT U3MEHEHHS BPEMEHH L.

KommuecTBo nraMa, O0JI.€a.
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Puc. 2. Hakonyienue 3epHUCTOrO 11JlaMa B IPABUTAIMOHHOM OTACICHUHN




Pe3ynpTaThl KOMIBIOTEPHOTO MOJEIUPOBAHUS PAOOTHl  BOJHO-IIIAMOBOM
CHUCTEMBI 0T MH(OPMAIIMIO O KOJUYECTBE TOHKOTO M 3€PHUCTOrO IIjaMa B JIIOOOM
arrapare B 000 MOMEHT BPEMEHH. 3aBUCUMOCTh HAKOIUICHHUS 3€pHUCTOTO Ijlama
OT BPEMEHH XapaKTEPHU3YeTCs HE3HAUHUTEIbHBIM KOJIMYECTBOM CKAYKOB HM3MEHCHMS
ero coxepkanus. OgHako s Ipoliecca HAKOIUICHHWs TOHKOTO IIIaMa KOJIHMYECTBO
TaKuX HM3MEHEHUH OYeHb BBICOKO. IloaTOMYy 1j1s TOrO, YTOOBI BBISBUTH KaKI0€
npupalieHue CoJepKaHus TOHKOTO M 3€PHHUCTOrO IjlaMa, HW3MEHEHHE BpPEMEHHU
paboTHI CUCTEMBI OBIJIO MPHUHITO MUHUMAIBHBIM M TIOCTOSIHHO cocTaBisiio 1c. Ilpu
TaKOM TPUPAIICHUH apryMeHTa (BpEeMEHHW) KaXIoe NpuparnieHue (OyHKIUH
(KOJIMYECTBO TIIaMa) OyIET BIIOJIHE OITYTHMBIM.

W3 Bcero maccuBa JaHHBIX PE3YIbTATOB MOJCITUPOBAHUS JIsI pa3HUIII BPEMEHHU
At = 1¢ ObUTH BBIOPAHBI BCE MTPUPAIICHUS COACPKaHUSI TOHKOTO W 3€PHUCTOTO IIjlaMa
C MOMEHTa Hayaja pabOThl CHCTEMBI M JI0 MOMEHTA BBIXOJIa Ha CTAIlMOHAPHBINA
pexuM paboThl. ['padmyeckn HU3MEHCHHS CKOPOCTH HAKOIUICHHS TOHKOTO |
3€pHHUCTOTO IIJIaMa B 00OPOTHOM BOJIE TIPE/ICTAaBIICHBI HAa pUC. 3 U 4.
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Puc. 3. CxopocTh HaKOIUIEHUS 3€PHUCTOrO IIIJIaMa B TPABUTALIMIOHHOM OT/ACJICHUHU

AHanmu3upysi TOUYCYHYH JWarpaMMy HM3MEHCHHSI CKOPOCTH HAKOIUJICHUS
3€pHUCTOTO ILJIaMa, MOXHO 3aMETUTh, YTO MAKCHMAJIbHOE€ H3MEHEHHE CKOpPOCTHU
XapakTepHO JuIsi Hayajga paboTbl cuUCTeMbl. Takoe UW3MEHEHUE BBI3BAHO
MOCTYIUIEHHEM B OT/IeJIEHUE TPABUTAIIMOHHOTO 000TAIIEeHNs] HUCXOHOTO KOJTUYECTBA
3€pHHUCTOTO IIJIaMa, cocTapistomero 1 jgoi. en. JampHeie n3MEeHEeHHs] CKOPOCTH
HAKOIUICHUSI HEBEJIMKH 10 a0COJIIOTHOMY 3HAYEHHUIO, TaK KaK BbI3BaHBI HEOOJIBIIIMMHU
W3MEHEHUSIMU KOHIICHTPAIIUX TBEP/IOTO B MUTAHUHU.

Jns npanHOM rpaduyecko 3aBucuMoOcTH (puc. 3) clenyroiiee KojebaHue
ckopocty HakorieHus: coctaBuiio 0.01 momu exn. OHO BbI3BaHO BO3BPATOM B



IPaBUTAIMOHHOE OTAEJICHHE TOpUMU 3€pHHCTOro ImwiamMa. Ee KoJn4ecTBO
COOTBETCTBYET MPOU3BEACHUIO KOA(D(PUIIMEHTOB pacmpenesieHus TeX alapaTos,
KOTOpBIE BXOJSAT B COCTaB BO3BpaTHOM 1emnouyku. Cremayromiee BecoMoe KojebaHue
ckopoctu HakomieHuss nwiama (.06 #on. ed. COOTBETCTBYET MOMEHTY BO3BpaTa
JIpyroil Bo3BpaTHOM Iienouku. HaumbGomnbinme kojeOGaHHs CKOPOCTH, Kak MPaBHIIO,
IPOUCXOJAT B T€ MOMEHTHI, KOTJIa Ka)XK/1asi U3 BO3BPATHBIX LIEMOYEK B NEPBBIN pa3
JOCTABJISIET B OTJEJIEHUE COOTBETCTBYIOLIEE KOJMYECTBO LIJIaMa.

YMeHbIlIeHUE BEIMYUHBI KOJIEOAHUN CKOPOCTHM HAKOIUICHUS CBSI3aHO C
MMOCTETICHHOW CTaOMIM3aue coaepikanusi TBEPAOro B o0opoTHOW Boxe. IIporecc
CTaOMIM3AIMU  COACPKAHUSL TBEPJIOTO OTPAaHUUYUBACTCS MPOJOTKUTEIHLHOCTHIO
HECTAIlMOHAPHOTO pEeXHMa pabOThl CHCTEMbI, KOTOpass B CBOIO OdYependb
OTPENEIISIETCS. MHEPIIMOHHOCTHIO Y3JI0B, anmnapaToB M HMHTEHCHBHOCTHIO BBIBOJA
nuiaMa 4epe3 KOHEUHbIE MPOIYKTHI.

Takum oO0Opa3oM, YeM MEHbIIE CHUCTEMa COJEPKUT BBICOKOMHEPIIMOHHBIX
CTYCTUTEIbHO-OCBETIUTEIBHBIX YCTPOHUCTB U YEM OBICTPEE KOJIUYECTBO BHIBOJUMOIO
[UlaMa C KOHEYHBIMU MPOJYKTaMU JOCTHTHET | JA. €., TeM MeHblIe OyayT
KOJI€OaHMs CKOPOCTH HAKOIUJICHUS IJIaMa U MTPOJIOJKUTEILHOCTD X 3aTyXaHusl.

3aBUCUMOCTh COJIEp)KaHMs IIJlaMa B OOOPOTHOM BOJE€ OT BPEMEHH pPadOThI
CHUCTEMBl XapaKTEpU3yeTCsl Yy4yaCTKaMH HEU3MEHHOM KOHUEHTpPAalHUH TBEPAOTO B
ONPENICIICHHBIE MPOMEKYTKH BpeMeHH. CIeqoBaTeIbHO, CYIIECTBYIOT NMPUPALICHHS
BpEMEHU pabOTBhl CHUCTEMBI Af, XapaKTEPHU3YIONIUECS HYJIEBOM CKOPOCTHIO
HaKOIUICHUS 1UIaMa B JIaHHBIM MOMEHT, T. €. OT HAYaJlbHOTO JO KaXJI0To
MOCJIEIYIOUIEr0 M3MEHEHHSI CKOPOCTH JIOJDKHBI HAOJMIOJAThCA Y4YaCTKH HYJIEBOM
CKOPOCTM HAaKOIUICHMSI, TaK KaK CcOJepXKaHue MulaMa Ha 3THX Y4yacTKax He
n3MeHseTcs. KomuecTBo Touek M3MEHEHUs CKOPOCTH Ha TOUEUHOU uarpaMme (puc.
3) COOTBETCTBYET KOJHMYECTBY MpHUPAIICHUN (PYHKIIMA HAKOIUICHHUS 3EPHHCTOTO
nutama (puc.2). OnHako, Ha puc. 3 U 4 TOUYKHM U3MEHEHHsSI CKOPOCTEH HAKOMJICHHUS
[UlaMa COEJUHEHBbl MNPSAMBIMU JIMHUAMH M Tpaduk mOpuoOpeTaeT BUJ TOYECUHOU
IuarpaMMbl. DTO HEOOXOJIMMO [JIsl TOJYYEHUs YCPEAHEHHOW XapaKTepUCTUKH
U3MEHEHHS] CKOPOCTU HAKOIUICHUS M JIJIsl IPOBEACHUS HEOOJIbIION MaTeMaTH4YEeCKOM
00pabOTKM C 1IeJbI0 YCTAHOBJEHUS MAaTeMaTHYEeCKUX Mojelied H3MEHEHHUs
UCCIIEAYEMOTO TTOKA3aTETIs.

B pe3ynbTaTe MmaTemaTuueckoil 00pabOTKH MOJYyYEHHBIX 3HAUEHUI YCTaHOBJIEHA
3aBUCHUMOCTh HW3MEHEHHSI CKOPOCTHM HAKOIUIEHUS 3€pHUCTOrO lulamMa, KoTopas
OTMUCHIBAETCS MTOJIMHOMOM IIECTOro nopsiaka (cMm. puc. 3). Bennunna 1ocToBepHOCTH
anmpokcuMarmu R® mpu stom coctaBmia 0.9932. DTo TrOBOPUT O TOM, dTO
MOJyYEeHHAas: MaTeMaTU4yecKass 3aBUCUMOCTb C JIOBOJBHO BBICOKON TOYHOCTBIO
OTpa)kaeT XapakTep U3MEHEHHUs CKOPOCTH HAKOIUICHHS. AHATU3HUPYsS rpaduyecKyro
3aBUCUMOCTh TIOJTyYCHHOU MOJEIH, HEOOXOAMMO OTMETUTh, UTO OHA XapaKTEePU3YeT
U3MEHEHHE CKOPOCTHM HAKOIUJIEHUSI KaK KoJjieOaTelbHbI TMpolecc C  SIPKO
BBIPA)KEHHBIMU KOJICOAHUSIMU B Hayalle padOThl CHUCTEMbl W 3aTyXalolUMU C
UCTECYCHHEM BPEMEHU €€ padOTHI.

Toueynas quarpaMMa U3MEHEHHUs CKOPOCTH HAKOIUIEHHsI TOHKOIO Iuiama (puc.
4.) Mo cBOEHW CTPYKType NpPaKTUYECKU HJICHTUYHA JUarpaMme JJis 3€pHUCTOrO
uiama.
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Puc. 4. CkopocTh HAKOTUIEHHS] TOHKOTO IIIJTaMa B TPABUTAIMOHHOM OTICICHUHI

HpHpaH_[eHI/IH KOJIMYECTBAa 1ljiaMa, A0JI.€AO.

MakcumanbHbIe TPUPAIICHUS COACPXKAHWUS TOHKOTO IIlaMa TakK  Ke
Ha0I01al0TCA B Havane paboTsl cucteMbl. Hanbombiiee mo abconoTHOMY 3HAUEHUIO
MpHUpaIIeHne KOJIMYECTBA TOHKOIO IuiaMa 1 oi1. enl. (Kak U B ciiydae i 3epHUCTOTO
IiaMa) BBI3BAHO €ro MOCTYIUIEHHEM B OT/EICHHE TPABUTAIMOHHOTO OOOTAICHHS C
psaoBeM yriaem. Cremyromiee 3aMeTHOE M3MEHEeHHe ckopoctu coctasmio 0.08 moir.
€/1. ¥ BBI3BAHO BO3BPATOM B TPaBUTAIIMOHHOE OTACIICHUE ITUPKYIUPYIOUIEH HATPy3KU
C CyMMapHOW WHEPIIMOHHOW XapaKTePUCTHUKOH, KOTOpas COOTBETCTBYET BPEMEHU
BO3HUKHOBEHUS JTAHHOTO TPUpAIICHUs KOIHYecTBa Iiama. Heo6XxoamMo OTMETHTh,
YTO BEIMYMHA TPUPAIICHUS OMpeneseTcsl Pa3HOCThI0 KOJMYECTBA MUIaMa J0 |
mociie BO3Bpara MUPKYJIUpYROImEeld Harpy3ku. CreaoBaTenbHO, MUPKYIHPYIOIIAN
MOTOK, KOTOPBI COTJIaCHO MPOU3BEACHUIO KOA(P(PUIIMEHTOB paclpeieIeHIs] TOHKOTO
1nuiaMa JOCTAaBUII B TPABUTALIMOHHOE OTAEIEHUE KOJIMYEeCTBO TOHKOTO mnutama Ha (.08
J0J1. e1. OOJIbIIIE CYIIECTBYIOIIETO, BBI3BAM IaHHOE MPUPAIEHUE KOJIMYECTBA IIIIamMa.

Janee oOHapyXuBaeTcs elle OJHO 3aMETHOE KOoJjeOaHne U3MEHEHHUSI CKOPOCTH
HakorieHusi. Ero BemmumHa coctaBuna 0.2 pomu en. [IpomcxomuT oHO Tak XKe B
MOMEHT BO3BpaTa B OTJEJICHHE TPABUTALMOHHOIO OOOTallleHUs OuYeperHOM
UPKYJIUPYIOIIeH Harpy3ku, KoTopas pgocraBuna Ha 0.2 mon. en. Oomblie
CYMMapHOTO COJIEp)KaHWs TOHKOTO IIlaMa B OTICJICHWW B JaHHBIA MOMEHT.
[locrmenyromue mpUpanieHusl KOJIWYECTBA TOHKOIO IIIaMa MOXHO CUUTATh
HE3HAYUTETbHBIMU 10 a0comoTHON BenmnuuHe. C  BBIXOJOM BOIHO-IIIAMOBOM
CUCTEMBl Ha CTAI[MOHAPHBIA PEKUM pabOThl BEIMYMHA TPUPAIICHUN CTAHOBHUTCS
paBHOM HYJIO, TaK KaK CoOJepKaHWe TOHKOTO IjlaMa B OOOpOTHOM BoOJE
CTaOUIM3UPYETCS, PU ITOM CKOPOCTHh HAKOIIJICHHSI IIJTaMa HEe U3MEHSIETCSI.

JIJis muarpaMMBbl I3MEHEHHS CKOPOCTH HAKOILICHUSI TOHKOTO IJIaMa XapaKTePHO



HaJM4Khe MHOKECTBA MPUPALIEHUI €ro KOJIMYECTBa, 00Jiee MATUIECATH, YTO HAMHOIO
IPEBBIIIAET JaHHBIM MapaMeTp A1 3€pHUCTOrO HUIaMa. JTO HNPOUCXOIUT IO TOMY,
YTO TOHKOI'O IlJJaMa HaMHOTO OoJbllle HUPKYJIUPYET B CUCTEME, TaK KaK OH Majlo
BBIBOJIUTCSI ¢ KOHEYHBIMU NpoayKTaMu. [103ToMy HUPKYIMPYIOIIMMH Harpy3skaMmu
BO3Bpallaercs 00JbIle TOHKOTO, YEM 3€pPHUCTOTO HIUIaMa.

HeoOxoqumMo mOAYEpKHYTh, YTO MOMEHT BpPEMEHHM BO3BpaTa TOHKOTO U
3€pHUCTOrO 1IUIaMa B TPaBUTALIMOHHOE OTAEJIEHUE OJIUH U TOT ke. Cle10BaTeNbHO, U
YUCJIO NPUPALIEHUN COAEPKAHUS U JJIsI TOHKOTO, M JUJIsl 3€PHUCTOrO HUIaMa JOJIKHO
ObITh OAMHAKOBBIM. OJHAKO B CHIIy TOTO, YTO 3€pHUCTOrO IIJlaMa BO3BpallaeTcs
HE3HAUYUTEJIBbHOE KOJMYECTBO, CHCTEMa NPAKTUYECKH HE pearupyer Ha U3MEHEHHE
€ro coJiepKaHusl B JAHHbIA MOMEHT (cpaBH. puc. 3 u 4). Bpems, no ucTeUeHUH
KOTOPOr0 CKOPOCTh HAKOIUIEHHWsS] TOHKOIO MIjjaMa CTAaOWJIM3UPYETCS M BBIXOJUT Ha
HYJIEBOW YPOBEHb, PEBBIIIAET TAKOBOE JJIs1 3€PHUCTOrO IILJIaMa.

WHepunoHHbIE XapaKTEPUCTUKU MPUMEHSEMBIX allapaToB OJUHAKOBO BIUSIOT
Ha TPAHCIOPTHBIE 3aJE€pPXKKM TOHKOTO M  3€PHUCTOIO LUIaMa, MO3TOMY
IPOAODKUTEIBHOCTh CTA0MIIM3ALMA CKOPOCTH HAKOIICHUS] OOJbIIE€ 3aBUCUT OT
KOJIMYECTBA LIaMa, LUPKYJIUPYIOLIEro B cucTeMe. MIMEHHO MO3TOMYy KOJIMYECTBO
IpUpalIeHU coAepaHUsl TOHKOTO IIjlaMa Bceraa OyAeT MPEeBOCXOAUTh KOJIUUYECTBO
IpUpAIICHUN COJIepKaHUsl 3ePHUCTOTO.

Maremaruueckass oOpaboTKa MOJYyYEHHOW AMArpamMMbl MO3BOJIMJIA YCTaHOBUTH
XapakTep HW3MEHEHUS CKOPOCTHM HAKOIUIEHHWS TOHKOTO MIIamMa, ONUCHIBAEMBIi
MIOJIMHOMOM  miectoro mnopsiaka (cm. puc. 4) BennuumHa JOCTOBEPHOCTH
armpokcumaruu R coctaBmna 0.9747, 4To Tak ke JOCTATOYHO TOYHO OTPAXkKaeT
XapakTep M3MEHEHUS CKOPOCTH HaKOIUIEHUS TOHKOro Imiama. [paduueckas
3aBUCUMOCTh TOJYYEHHON MOJENH, KaK W JJI1 3€pHUCTOrO Lulama, MPEACTABISIET
co00if KonedaTeIbHBINA MPOIECC C MOCTETIEHHO 3aTYXaIONIMMH KOJICOaHUAMHU.

[TpoBeneHHbIE HCCIEA0BAHNS TIO3BOJISIOT 3aKJIIOUYUTh, YTO CKOPOCTh U3MEHEHUS
COJEp)KaHUsl IUIaMa SBJSIETCS OJHOM M3 OCHOBHBIX XapaKTEpUCTUK Mpoliecca
HAKOIUIEHUSl LUIaMa U MOKET OMNpPEIENAThCA KaK IepBas NPOU3BOAHAS (PYHKUHUU
HakoruieHus: C = f (1) no BpeMeHU. VI3MeHEeHHe CKOPOCTH HAKOIUICHUS 3aBUCUT OT
BEJIMUMHBl PABHOBECHON KOHLEHTPALUMU U HPOAOKUTEIBHOCTH HECTALMOHAPHOIO
pexxuMa paboThl BOAHO-IUIAMOBOW CHCTEMbI. UHCIO NpUpalleHud CoaepKaHUs
Ij1aMa 3aBUCHUT OT KOJIMYECTBA LIMPKYJIUPYIOLIEro uiamMa B cucteme. Yem Oobiie
[uIaMa [MUPKYJIUPYET B CUCTEME, TEM CHUIIBHEE CHUCTEMA pearupyer Ha U3MEHEHHUE €ro
colepKaHUsl W TeM OoJplle HaOMI0IAeTCd CKOPOCTHBIX W3MEHEHUI KOJIMYECTBA
[uIaMa B MUTaHUM Y3JIOB U anIapaTosB.

[TpogomKUTenbHOCTh CTAOUIU3ALMU CKOPOCTHBIX KOJEOaHUW Afisi TOHKOIO U
3€pHUCTOTO LIJJaMa Majio 3aBHCUT OT MHEPLIMOHHBIX CBOMCTB aIlllapaToB, a B MEPBYIO
ouepelb ONpENEeseTcs KOJMYECTBOM IIaMa, BO3BpAaIlaeMOro B  HA4ajo
TEXHOJIOTMUYECKOT0 Ipolecca.

JlanpHele uccleJOBaHUsT MOTYT OBbITh HAalpaBlIEHbl HAa WU3yYEHUE BIIMSHUSA
pa3IMyYHBIX MapaMeTpOB M IOCTPOEHMS BOJHO-ILIAMOBOW CXEMbl Ha H3MEHEHHE
CKOPOCTH HAKOIUIEHUS TOHKOTO M 3€pHUCTOrO IjJaMa B CHUCTEME M BpeMs
JOCTUKEHHSI PABHOBECHOM KOHIIEHTpAlMM IUIAMOB M BBIXOJAa Ha CTAllMOHAPHBIHI
PEXKUM pabOTHI.
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