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MATEMATHYECKOE MOJIEJIUPOBAHUE 3ABUCUMOCTHU
BBIDKUBAEMOCTH OBJIYYEHHBIX KJIETOK OITYXOJIER OT
CTEIIEHHU NX OKCUT'EHALIMU ITPU NCITOJIb30OBAHUUN
®OTOHHBIX U3JTYYEHUI

Knurasko B.T'., barwok JI.B., [lonomapenko H.C., YoBnan A.A.
Xapvkosckuil HAYUOHATbHBITE MEOUYUHCKULL YHUGepcumem, Xapvkos, Yxpauna

IIpu pemenun 3amauu ONTUMM3ALUN METOJUK JIy4yeBON Tepanuu 3710Ka-
YECTBEHHBIX OITyXOJICH aKTyalbHOW MPOOJIEMON SBISETCS TMONyUeHHE aHAlN-
THUYECKOTO BBIPKCHMUS, KOTOPOE OBl OIHOBPEMEHHO OIHCHIBAJIO 3aBUCHMOCTD
BBDKHMBAEMOCTH OOJTy4EHHBIX KJIETOK U OT O3Bl U3IyUEHUs, U OT CTEIIeHU OK-
CUT€HalMU 3TuX KieToK. Cuuraercs [1-3], 4TO pagMallMOHHBIMU MOBPEXK/IE-
Husmu (PII), BBI3BIBAIOIIMMH PETIPOAYKTHBHYIO THOETh KIIETOK, SBIISIOTCS
neyHureBble paspeiel (AP) AHK, mockoneky mmenno juis PIT Takoro Buaa
JI0Ka3aHO HaJM4IHe JOCTOBEPHON 3aBUCHMOCTH MEXIY MX YHCIOM U BBDKHBA-
eMOCTBIO KJIETOK. M3BecTHO [4, 5], 9uTO mpu 0OIydeHUH KIETOK PEHTICHOB-
CKMM WX TaMMa u3inyueHueM koiaudectBo P JIHK noutu nuHeiHO 3aBUCUT
0T 1036l M3MydeHns. Hamu mpemmaraercst ciaenyromiee BeIpaXXeHHe A1 3aBU-
CHUMOCTH BBDKMBAaEMOCTH OOJIyYEHHBIX KJIETOK OT JIO3bI H3JTyYEHHSL:

ne
S=exp(-nyD)- k+(1—k)(1+n°Dj (1)
ne
rae S — BBDKMBAEMOCTh KJIETOK; D — moromniennas mo3a; K — mapamerp, xa-

pakTepU3yOUMHA BEpOSITHOCTL penapauuu [P, Ne — KONUYECTBO CTPYKTYpPHO-
(YHKIMOHANBHBIX €AMHMI] XPOMATHHA, OOCITYKHBAaEMbIX COOCTBEHHBIM KOM-
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TieKcoM (epMEHTOB PEKOMOMHAIIMOHHOM pernapaiuu; Ny — cpeHee Ha KieT-
Ky konuuectBo JIP Ha 1 I'p mornomeHHoit 1036l.

Ecmu B o6enx muTsax JJHK mocTymHOCTh MCXOMHBIX MPOCTHIX MTOBPEXKIIE-
HUH 17151 B3aUMOJICHCTBHSI ¢ KUCIOPOOM O/INHAKOBA, TO BEPOSITHOCTH 00pa3o-
Banusi JIP moypkHa OBITH paBHA KBaJpaTy BEPOSITHOCTH TaKOr0 B3aWMOJIEH-
CTBUS. DTa BEPOATHOCTH (Py) OMMCHIBAETCS BBIPAXKEHUEM: P, =(1—(1—n)°‘°'*),

IJIe | — BEPOSTHOCTH TOTO, YTO OJIHA M3 MOJIEKYJT KHCIOPOJa, KOTOpask Haxo-
JUTCA OT IPOCTOrO MOBPEXKACHUS Ha JOCTH)KUMOM DPACCTOSHUHM, JOCTUTHET
STOTO TOBPEKICHUSI U TPAHCHOPMHUPYET €ro B Pas3phbIB IPEXKIE, YeM KIIETKa
penapupyeT 3TO IPOCTOE MOBPEXKICHNE; C,; — KOHIIEHTPaNus KHCIOpOa BHYT-
pH siapa KIeTKH; o — KO3 QUIMEHT, KOTOPBIH 3aBUCHT OT 00BbeMa 00JIacTH,
HaXOJACh B KOTOPOI MOJEKyIa KUCIOpOJa MOKET JOCTUYb MPOCTOTO MOBpe-
sxkaenus. Torna BeposATHOCTD (p,) 00pa3oBanus [P 3aBUCUT OT KOHLIEHTpALUH

KHUCIIOpOJia CIEAYIONUM 00pa3oM: Pp :(1—(1—n)°‘°“)2. OueBUIHO, YTO KOJIH-

gectBo Takux P JIHK, koTopbie 06pa3yroTcsi, IpsMO MPONOPIHOHATBHEI Be-
POSITHOCTH P,. B TO k€ BpeMsl, Ipy 00JIyueHUH, HEKOTOPOE KOIMYECTBO PajaHu-
AIIMOHHBIX TOBPEKAECHUH B KJIETKe 00pasyercsi BCJIEACTBHE NPSIMOro Jei-
CTBHS paJyalliH; 3TH HOBPEXKICHUS SBISIOTCS KHCIOPOJOHE3aBUCHMBIMHE [6]
1, C YYETOM I3TOr0, IJId BEJIUYNHBL Ny OKOHYATEJIbHO MOXXHO 3all1CaTh:

o =Nou(B+A-B)p, )= noH(ﬁJr(l—B)(l—(l—T])aC“)z)- )

rze Ny — 9TO Ny IPU HOPMOKCHY; 3 — BEIMYMHA, 3HAUCHHE KOTOPOH JIEXKHUT B
npenenax ot 0,1 1o 0,2 u BeIpakaeT 00 KUCIopoIoHe3aBUCUMbIX PII.

Paccmorpum Teneps mapamerp K B dopmyie (1), KoTopsiii, Kak ObLIO
CKa3aHO BBIIIE, onpenensieT BepostHocTh pemapanuu JJTHK. B pabore [5] ma-
pametp K BBOIUTCA Kak oTHOIIEHUE JuuTenbHOCTH (T,,) TOM 9acTn KireTouHo-
ro IMKJIa, B TeueHne KoTopo penapanun PI1 He mpoucxomuT, kK oOmei m-
TETBHOCTH KJIETOYHOTO IIMKIIA, KOTOPAasi, B CBOIO OYepe/lb, ABMIAETCS CyMOH Ty
u umrensHocT (T,) TOH 4acTu KJIeTOYHOro IMKIa, B Te4eHUEe KOTOPOH perna-
pamust MOXeT MPOon30uTH. TakuM oOpazom,

__Tw
To+Typ .

I/ISBCCTHO, YTO IpU YMCHBIICHUU OKCUI'CHAIIUU, JCIICHUC KIJICTOK 3aMC]I-
JseTCsA, a NP JOCTATOYHO HU3KHMX 3HAYCHUSIX KOHICHTPALMH KUCIOPOIa B
OKOJIOKJICTOYHOM cpefie — NPEeKpalaercs, n KiIeTKa IepeXoUT B COCTOSHHUE
Go. PaccMOTpUM MPUYMHEL B XapakTep M3MEHEHHIl BeIWYUHBI K IIPH yMEHb-
LIEHNH KOHIIEHTpaLUH KUCIoposa. byneM MCXOanuTh W3 MOJENBHBIX MPEIo-
JIOKEHUH M pe3yIbTaTOB PacYeTOB NMPHUBEACHHBIX B paboTe [7], rae mpearmona-
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rajioch, 9T0 KJIETKa MPH IMOATOTOBKE PEIUIMKAINH U IEIEeHUs JOJDKHA BBIIOI-
HSTH OJIMH U TOT e 00bEM CHHTETHUYECKOH pabOoThl M TPATUTh Ha 3TO OJIMHA-
KOBOE KOJIM4eCcTBO Kucnopoaa. Iloatomy v, - T=const, rae T — anuTensHOCTL

TOH CTagu¥ KIETOYHOI'O IMKIIA, IPU KOTOPOU IPOUCXOIUT MOJATOTOBKA K pe-
TUTMKAIMY U JIeieHut0 (TJIaBHBIM 00pa3oM, ctaaus S), V, — CKOPOCTh MOTpeo-
JIEHUS] KUCJIOPO/Ia KIETKAMU B MOMEHT JIEICHUS KIETOK.

Y4uuThIBast, 9TO CTAIUS IUKIA BO BPeMsI KOTOPOH MPOUCXOTUT MOATOTOB-
Ka K PEIUIMKALMK U JACJICHUIO, U CTaausl, IPH KOTOPOU MPOUCXOTUT PEKOMOH-
nanuonHas penapauus JIP JIHK, cosnanaror, MmoxHo cuurats, uto T,=T. To-
raa T, -v, =const.

IIpy HOpMOKcHM BenmuuHa T, mpuoOpeTaeT MHHHMMAIbHOE 3HA4YEHHUE
Vim (Cr —Cx )

Cr
poJia KJIIETKAaMH MpPU HOPMOKCHH, a V, — Ta 4acTh V, KOTOpas TPaTUTCI Ha
obecrieyeHre TEKyIIeH KU3HEICSITEIbHOCTH, C, — KOHIIEHTpANXs KHUCIOPO/a,
TpaHIYHAs MEXITy HOPMOKCHEH W THIIOKCHEH, C, — TaKas KOHIICHTPAIUs KUC-
JIOpOJia, UTO MPH C<C, KJIETKHU >KHUBBI, HO JIEJICHUE KJIETOK HE MPOUCXOAUT U
npu stoM V,=0. Ilpm sTOM BenWumHA C, MPUOIUZUTEIHHO COOTBETCTBYET
HamnpsDKeHUIo kuciopoga B 14 MM pr. cr. B ofmem ciyugae:

¢ —¢C c-c
Tmian[rmJ=Tme[ - "‘j, OTKYIa Tyin(c, —C,)=Ty(c—c, ). Takum 06-

(Tin)» @ V=V =V, = , TJ€ Vi, — CKOPOCTb IOTPeOIeHUs KUCIIO-

C, r
pas3owm, mpu ¢c>C,.

:#7 (3)
Typ + Thin
ATIPH C; >C =G,y
T
k= = . (4
T +Tmin(cr_c>x) ( )
P C—Cy

U3 mocenueit GopMyIbl BUIHO, UTO MPU ¢ — ¢, BeTudrHa K mpubimka-
€Tcsl K HYJII0, 4TO B COOTBETCTBHH C (opMyJoii (1) BeaeT K yBEIMUSHUIO BbI-
KHUBAECMOCTH OOJTydEHHBIX KJICTOK.

Bornee crnoxHBIM SIBIISIETCA BOIPOC O PaIHOTYBCTBUTEIBHOCTH KJIETOK B
YCIOBHAX OKCUTE€HAIMH, COOTBETCTBYIOIIEH YCIOBHUIO C,<C<Cy, [JI€ C,; — TaKas
KOHILICHTpAIMs KUCIOPOa, YTO IPH C<C, KJIE€TKA THOHET. MBI CUUTAEM, UTO Cy
— 9TO KOHIIEHTPALUsI KUCIOPOJa, paBHasl MpuOIM3nuTensHo 3 MM pT. cT. Ilpn
TAKOW OKCHMI'€HALMM JAeJEeHHEe KJIETOK He Ipoucxoaut. [lostomy mnpu obimyde-
HUM 3TH KJIETKH MOTYT CYIIECTBOBaTb HeompenesieHHo nonro. [IposBuThes
yKa3aHHbIE TOBPEXIEHHUs MOTYT IIOCNE YJIYUIIeHUs OKCUI'€HAI[MM M BOCCTa-

298



HOBJICHMS JIeeHus KieTok. [Ipu syueBoit Tepamuu norubaet O00IbIIoe KOIU-
YECTBO OIYXOJICBBIX KJIETOK (OCOOEHHO B HOPMOKCHYHOW YacCTH OITyXOJIM) U
HAYMHACTCS TPOIIECC PEOKCUT'CHAIINHU OIyX0JIeBOH TkaHu. OHAKO, yIUTHIBAs,
YTO KJIETKM 'MOHYT HE cpasy Hociie 00JydeHHs, M YacTh KJIETOK 10 Tndenu
YCIIEBAaET COBEPIIUTH HECKOJIBKO JIEJICHUH, MOXHO CHeJaTh BBIBOJ O TOM, YTO
IIPOLIECC PEOKCUTCHAINHU OITyXOJIH B ILIEJIOM, H OCOOCHHO, €¢ HanOojee I'HIlo-
KCHYECKHX YYacCTKOB, IPOTEKAaeT 3HAUUTEILHO MEAJICHHEe, YeM Ipolecc pe-
naparm JIP THK B obmacTur ommyxomn, B KOTOPOI POUCXOAUT AETICHUE Kile-
TOK. ITo3TOMY, MOXKHO CUHTATh, YTO, IEPEH I 3a CUET PEOKCUTCHAIIUH OIyXO-
JIM U3 COCTOSIHUSI C<C, B COCTOSIHUE C,<C<C, KJIETKH JOBOJIHO JIOJTO Haxo-
JIATCSI TIPH KOHIICHTPAIMSX KUCIOPO/a HECKOJIBKO OOJBINX, YEM Cy H, CIEI0-
BaTeJIbHO, AJIS1 HUX TaKKe BBIONHETCS popmyna (4).
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