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AHaJIHS SaROHOMepHOCTeH JIeTaJIlJHOr.o .n;eitcTBM HOHHSHpyIWU1X H3JlY1{e

Hd na RJIeTRH ".npO~eR nORaSliOOeT, 'tlTO paSJIHtrnH B peaRIJ;HH raTIJIOH,ItHhlX H 

.n;IDIJIOH,1J;HhlX KJIeT{)!< lia OÓJ.(ytIelllie 06ycJIoBJIeHhl, TIO KpanHelt Mepe, ~yMR' 

~TOpa.MH. 3TH cIaKTOpli CM3a.HH C ,ItlllTIJIOM,IJ;HblM COCTO.HHHeM reaoaa H se
RJI1Oll8.KYI'C.l1 B TOM, 11'1'-0, B~nepBLIX, ,ItlllIIJIOM,IJ;H CTIOC06HH penapzponars no

Bpe]R,l{eHKll, JIeTaJIlJHl:le .uM ranJIOH,ItHbIX KJIeTOK, H Bo-BTOphIX, q,01>M.HP0Ba'I'lJ 

MaRpOKOJlOHHH na nHTaTeJIlJHoit cpene MOryT .n;81It€ -re .n;HrrJIO~HHe !<JIeT.RH, Bo

ropae HMeIOT nOBpe"Ol;eHHH. ~ raKTHBawm JKe rarrJIOHJtHoit KJIeTKH .n;OCTa

TOtIRO onaoro noapexnenaa I-4. O.n;HaRO.n;O C11JC nop OCTaeTC.ff He.ffCHElM 

BJIHHHHe YKa3aHHHX WaRTOpOB Ha xapaKTep SaBHCHMOCTH ~O'tJYBCTBHTeJIlJ

HOCTH .n;IDIJIOMI;ItHHX ,IlJ>OJKJKeit 0'1' JIIDIeitHon nepenarra eaepraa (JIII8) H3JIy-qemm. 

B l1aCTHOCTR, nOKa eme OKOH'tlaTeJIlJHO He perneHa rrp06JIeMa 60nee BLlcoKoit 

oTHOCHTeJIlJHOn 6HOJIOrH'tleCKOR 3wweKTRBHoCTR (OB8) nJIOTHOHOHHSRpyIDmHX 

n~e~ • Y .n;HIJJIOmumx .n;pQlK]Kefi no CpaBHeID'IIO c TaKOBOR y ra.I1JIOH.n;

:ma: 5-7 . 06y.cJIOBJIeHO JIH 3'1'0 aaneaae CIDOKeHHeM a<IxI>eKTHBHOCTH .n;ID1J.l0

H.n;CTIe~~eCKOn penapauHH c YBeJIHl1eHHeM ]TIS? 
~ OTEeTa Ha 3'1'0'1' BOnpOC paRee HaMM" paspa60TaRa MaTeMaTHtIeCKaH 

Mo.n;eJIlJ, nOSBon.ff~ HHTeprrpeTHPOBaTlJ 3aBHCHMOCTlJ pa.n:HOtIYBCTBHTeJIlJH9C

TH .n;IUIJIOR.n;HbIX RJIeTOK 0'1' JIIIS c y-qeTOM BJliHnUI ;zJ;HIlJIOH,Itcne~WH1IeCKOHpe

napairaa na xapaxrep 3TOit saEHCHMOCTH /8 . UeJllJ HacToomeit paoora co

CTORT B aKCrrepHMeHTaJIlJHOM HCCJIe.n:OBallliH ~BCTBHTeJIlJHOCTR .n;~OE.n;HHX 

.n;pOJlOlte.D: K .n;eftcT.BHID HOIDI3Hpy1(1UIDC H~eHHtd, pa3JIH1Ia.IOOmXC.ff no JITI3, H 

aHamI39 rr01IyqeHHbtX .n;aIDn:lX c rr03~ TIpe,Il;J.IOJKeHHofi paaee MaTeMaTloPIeCKott 

Mo.n;eJIR. 

lII'E'NiAPlITFJ.I1HHE 3AMEmHWI 

MaTeMaTKtIecKmt nonxcn , npe,ItJlOJKeHHHft B /8/ .n;Jlff OTIRcaHYJJI sasaca

MOCTE: J>8,lJ;HOllYBCTBHTeJIlJHOCTR .n;HnJIO~Hl:lX .n;pOJlOKefi 0'1' JlJI3, YCTaHa.BJlHBaeT 

CBRSlJ MelfrJcr pa,ItHo'tIJ'"BcTBRTeJIlJHOCTlJID !'arrJIOM,IJ;a li .n;RTIJIOlma. IIPH aTOM 

npenrroaaraerca, 11'1'0 nponeccs HeCne~RtIeCICOn (06meit ,IJ;JI.ff raTIJIolfJUlHx H 

,ItHIIJIoH,IUniX MeToK) penapanaa, onpeneaannae nepBOHa'tlaJIlJHl:lH BLlXO.n; HHaK

THBHP~ nOBpe~e1mi\, ne 38.BHC.l1T 0'1' rrJIO~HOCTR KJIeToK. ~ 6uJIO no

KaSaRO, ~O-qyBCTBHTeJIlJHOCTlJ.n;IDIJlO~a npa onpenenenaoa SHa.'qf)mnr J.UI3= 
:rL (D;~(l.,,» orrpeneaaerca p8,ItHOllYBcTBHTeJIlJHOCTlJIO ranxoaaa (D~~O.. », 
COQTHOOleHlleM ~COB MmIIeHei\ ranJIOH,1J;HblX (Rh) 11 ,lJ;IUIJIOlI,IJ;HbIX (Rd )KJIe

TOR Rd/R", H a@>eKT11BHOCTlJID .n;HIIJIOH,lJ;cneUH~eCKoíi penapanaa (r. - Be

Ibbtahdeü1~A ~HCTEfYT 

M.;el.t~n.I:K reecjJe.l1oB:w~il 

~ tSWSlIrt10TEHA 
~ ,



POffTHOCTo penapanmr MHMTMBHpYI01l\erO nospexneaaa) , l108TOMY B HaCTOffl.I.(ei1: 

padOTe rrpM aRaJIH3e 8KCnepHMeHTanoHHX ~aHHHX peillaJIHCD 3~a~ orrpe~e~e

HM OTHOllIeHMH Rd/R h M MsyqemIH B03MOX'JIofi 3aBRCHMOCTH -ro OT JITI3. 3a 
OCHOBY rrpa 8TOM npRlU!l'JfaJIaCo SaBHCI1MOCT1 p~RO'IYBCTBRTeJI1HOCTR rnnno

D- 1. 
1-WfhIX RJIeTOR OT 'JlII3 oh( L. ), 8I\CnepMMeHTaJI1HO HCC~e~OBa.HHM H OI1I1CaH

HaR HaMl1: panee /9/. 
3RCnepHMeHTaJIo:HHe anaxenna Pa,nHO'IYBCTBRTeJIoHOCTH ~Rn~oH;IUllix RJla

D-1 
TOR od ( L) onpenenana ne no RpMBHM BIDKRBaRM, a no ~030'shIM Sa.BHCHMo-

CTEM ~OJIM RJIeTOR, He HMeIDI.I.(l1:X nOBpe~eHl1:fi (HYJIeBOrO RJIaCca), llOCROJI1
•
RY HY~eBofi RJIaCC Y ,nHrrJIO~HHX RJIeTOR iIE/eTcR, ICaIC ÓHJIO' llOICa3aHO pa-

nee , aRaJIOrOM BWlillBaeMOCTH Y rarr~OMHHX 10/. I1cCJIe~OBa.mIe me BltJIa,n;a 

8~eRTa ~opacTaHIDI B BH~lliBaeMOCT1 ~HnJIO~OB rrpH ~enCTBHH HOHR3RpYromKX 

H3~emm, paSJ1H1ia.IOInMXCE no JIII3, COCTaBJJ.fIeT rrpe.u;MeT OT~eJIDHo:tt pacoru. 

MATEP11AJIbI 11 METOlIbl I1CCmOBA.HI1R 

B pacore acrronsaosaaa cJIe;rr:yIClUlIe ,nRn~OImHI::le I1IT8.MNIb! ,Iij)oJKllcefi Sac

charomyces cerevisiae : XS 800 - illTaMIVI ,I(H.Koro THlla R XS 1898 , necy
mIDi MYTaIUIlQ :qOBl:lli!eHHoí1: p~OlIYBCTBHTeJI:bHOCTH rad 52 B raM03HI'OTHOM 

COCTOOmm: /2/ . 

.MeTRR oóJIytlarm c~e,n;yKlIlHMI1 B~a.MH HOHH3lIpYlOIJ.tHX H3.nyqeImfi: l'-H3

~~HItle 137 Cs , c:J. -'tIaCTHIJ;hI 239 Pu , YCROpeHHI::le lIOHH 'remIR I'! yroiepo..na, 
Oó~eHl1:e R~eTOR YCRopeHHI::lMH HOHaMM re~HH H yrJIep~n;a rrpOBQn~H Ha yc

soparene Y-200 OlJf.íll1. ,IJ)lH :3T1'fX l~eJIei1 ÓI::l~a cne:u;H711/O C03,ItaRa YCTaHOBRa 

c ROMllJIeRCOM 8JIeRTpOHHo-WH3H'tIeCROH annapaTYPH 11. OCHoBHHe WH3~ec
RHe xapaRTepRCTHKH RcrrO~o30BaHHHX Rany-qeHRH rrpHBe~eHH B Taó~e I. 

IúreTRH nepen OÓJIy'tIelilleM BbIPa.nrID3aJIH lia arapasoaaanoâ cpene YEPD 

(,n;pOXOKeBott 8RCTpaRT - 5 r/~, rrerrron - 10 x/», rJIJillWSa - 20 r/~, arap

25 r/~) B rexeaae 5 - 7 CYTOR. M3TO,nOM IJ;eHTpHéíJynrpOBa.IDm B rpanaenre 

n~OTHOCTH caxaP03I::l n~liaJIH cycrreH3RID O~HO~X RJIeTOR, HaXO~IJ.tHXCE 

B CT8.WiOHapHoit qase. ,1LJuI OÓJIY't!elillR o(-'qaCT~ H YCRopeHHIDvfiI HOHaMItl 

1'OTOBHJIlI MOHOC~O:i1: RJIeTOR na rrOJIHKapÓOHaTHOM q)HJI:bTpe, ROTOpldl pacnona

raJIH lia nOBepXHOCTH 6%-Horo HerrRTaTe~1Horo arapa. llocne o6JIyt1eHRR 

R~eTRH pecycneanapoaaaa B aone , l' -RBaHT8MH .KJIeTRH o6.ny-qaJII1 B BO~HOit 

cycneH3HI1. 

Onpeneaenae HY~eBo1'o RJacca npOBO,IOUlH no CneUH8JI!lHO paspacoras-

HOH )I,JlH. 8TlrX IJ;eJIeH MeTO,IJ;lli\e IO/.}J.JJ.ff 3Toro H3ytIa.JIH RpHBHe pOCTa (3â

B:;rCIDJIOCT!l ROHIJ;eHTpaIJ;l1H MeTOIt OT apexeaa) B HJf,ItKo:t1 mITaTe~:bHo:tt cpene 

KY~!lTyp H3 Oó~eHHl:lX II Heoó~eHHHX R~eToR. nonro K~eTOR HY~eB01'O 

R~acca orrpe~eJIR~ RaK oTHorneHHe ROHIJ;eHT~~ Ha 8RCnOHeHqH~!lHRX yqa

CTRax YRaSaHlmX RpHBhIX ~M OÓ~'tleHHHX H Heo~eHHHX MeTOR. I1cnOJI!l 

2 

30BaJIH ~YIO nHTaTen!lHYID cpe.,IJy cne;J:t,Y1lll4e1'o COCTaBa: KH 4 - 2 1'/JI,
2PO

MgS0 4 - I 1'/11, - I r/n, rJIIOK03a - 20 »/»; ~POXOKeBOH aBTOJlll NH4Cl 
3aT - 20 MJl/:n.. 

Ta6.1IHIJ;a I. ~3H'tleCRHe xapaKTepHcTMRH HOHH3HpyromHX H~eHHH 

~ H3.JI;Vtle HID! 3Hep1'WI Jlll3 M01l\HOCTl> ~03H 

Ms-B/H RaB/MRM rp/c 

t -RBBH'l'H 
,. 

0,667 0,3 0,_58
 

~e 8,,5 21 ± I 3-20
 

~e 2,U 60 ± ~ 3-20
 

~e 1,5 81 ± §3 3-20
 
.* .. 

~ --qaCTIDJ;1:l 5,495 110 0,35
 
I2C
 7,2 214 ± ~ 3-20 

12C 4,8 290 ± 18 3-20 

I2C 4,0 330 ± ~~ 3-20 
120 2,5 470 ± MO 3-20 
120 2,3 500 ± ~bO 3-20 

*,n,m -l'-RBaHTOB npHBe.n;eHH aaepraa (MsB) H ycpe,n;HeHHoe 

no ctIeRTpy BTOpRlfHHX lIaCTHU saaseaae JllIâ. 
**,lLnH c:A-"lB.CTRIJ; npKBe.n;eHH MàRCHMaJ.l!lHaJI 3HeprWl cnexrpa 

(MaB) H ycpe,ltHeHHOe no- lIOTOKY Ó\-'tlaCT~ B TOtlRe pao
nOJIO!teHHR 06J.1Y1laeMor-o oõpasna saaxeaae JITIa. 

PE3YJlliTATIl 11 O~
 

D-4.
 
AHaJms TeopeTRlIeCKRX Kpmna: 04(. L) 

C nCNOII{.DJ) MaTeMaTH'tleCROA Mo,tteJIB:, npe,ItJ101teHHol , r 6 ryr e /8/, H 

HB. ocaosaaaa HCCJIe,nOBaHHo:t! paaee SB.BHCIDJIOCTH Doi,"( L) 9 Hm.m .paoc:'D4

TaBll TeopeTlAeCIme .KpHBHe 3a.BHCHMOCTH pa,ltE:O'tJY~cTBHTeJIltHOOTJi! ,ltmIJIOB,lt

ma: RJleTO~ OT JlII3 Do-,l( ~). PaOqeT BTn: Ki>:ma npoHSBe;lteH ,1tJUi, paSHHX, 

,HO epmCilpo:aammx ,IJ;.UH .Ka1QtQ! Rl»lBol, SHatleBlltl napaMeTpa ~ H Jl,lUl 1J)JYX 
Rpaibmx CJrj"lB.eB oOOTHomeHIm p8JtiIyCQBAireHeft raIIJlOHJtHliX H JtIDJJIOHJtHHx 

MeTOR. Y.1tOBJIeTBo~YCJ!QBHI)(9) 8: Rei = R" H Rd = {2'Rh • 

3 



YKa3a..HHHe KpHBHe npaseneas na pRC. I R pRC. 2. IIpoBe,14eHHbI~ IDIJKe aHaJIH3
 

TeOpeTId:'tIeCKKX 3aBId:CHMOCTeH Do/( L) II03BOJIReT C,14eJIaTb pH,14 BblB0,140B,
 

KacaromHXCH BJIHaHHS ,14HllJIo~~Crre~~H'tIeCKOH penap~R Ha'xapill<Tep 3THX
 

3aBRCID40CTeit.
 

• H 

~ 

1'• • o., 

PRC. I. 3aBHCId:
O 

N'" 

,...... 2 MOCTb ~O~CTBH. 
TeJIbHOCTH ~llJIO~X"T-rs 

O ,IU)OllOKeit OT JIT18. TeoA 
peTH'tIeCKHe KpHBHe 0._ 
Do-di ( L) paccxaraan

o.' 
,llJISI pa3JIH'tIHhlX saase

~.4 HHa napaeerpa f o npa 
YCJIOBHR Rd = Rh • 

0.1 'O '00 1000 

JIT18, I<3B/MKM 

-l 3HalleHHe JlII3, npa KOTOpOM ,140CTHI'aeTCH MaKCRMYM 3aBHCID.fOCTR 

Dod( L ), 3aBHCHT, KaK Bl1.nHM, OT BeJIHlIHHl:l napaaerpa ""0 11 YBeJIH"ql1BaeT

CH OT 60,It0 200 K3B/MKM npa YBeJIR-qeHHH 3Ha'tIeHd r, 0'1: 0,1 ,n;o 0,9:\ 

O,n;HaKO aTO BJIKSIIme aCW>eKTHBHOCTl1 ~IIJIOH.IlCneUH<pH~eCKOa perrapauaa aa 

D-l 
nOJIOJK8HH8 M8.KCHMyMa 3aBHCkfMOCTH o <! ( L) OCyI1.{eCTBJIaeTM KOCBeHHO sa 

ClIeT Toro, lITO~na~ nOBHillaeT pe3HbTeHTHOCTb KneTOR R (-06JIylie

mm. AHaJIOrHtrnOe caeueaae nOJlO1KeHM MaKCHMYMa ~p8,IUiOllYBCTBHTeJI:bHOCTH 

MOlReT 6üTb ,n;OCTHI'HyTO sa cxer JIIOOOrO ,Iij)yroro ~TOpa, I(QTOpül nOBIDIlaeT 

pe3HCTeHTHOCTb KneTOR K OÔJlyl{eHHD H B O~OBOa CTeneHH ~KTl1B8H 

npa JID6HX 3HB.lleHIDIX JIII8. 1I0,14TBe~eHlleM aTOlq MOJIteT CJl'YDT:b CJIe

,n;yJJIltee CJIe,D;CTmIe reoperaaecxoro aHBJIH38.. MaRCRMaJIbHoe aaaxeuae panao
-qyBCTBKTeJIbHOCTH ranaoanaax KJIeTOR, .y KOTOpliX HeT ,ItHIIJIoH,ncneUHJÍll{llec

RoA penapanaa, ,D;OCTHraeTC.H IIpH llII8 IIpH6JIH3HTeJIbHO 90-100 KaB/MKM /9/. 
MaKCHMyMIi .1le 3amICHMOCTel Do-i (L) IIpH r, < 0,5 (R c:i = Rh) ,ItOCTm'a

lOTCR IIpH MeHDIIlHX 3Ha'tIeHWIX Jill8 - 60-90 KaB/MKM, XOTR B ,naHHOM c.ny-qae 

,IUmJIOB,ItCneIV4lf!HlIeCKaJi penapanaa ,D;OCTaTO'llHO aqxpeRTHBHa. YKa38.HHOO 06

CTM'feJlbCTBO 06YCJIOBJIeHO TeM, lITO raIIJIo~e KJleTKH HMeJar 60JIee asco

Kym p83HCT8HTHOCTb K ,D;eIcTBHID H~8HH1 c ~ol ~8, -qeM TeOpeTKq8C

Raf! pa,Itilope3HCTeHTHOCTb ~IIJlOH,D;HblX MeTOR IIpH 3Ha'll8Hl1J1X f o < 0~5. 

..
 

:;,. 

" 

B ,n;8:HHOM CJITffi:e ~TOpOM, "Ü6YCJIOBJIHBaKIllHM ooaee BllCOKYID pe3HCTeHTHOCTb 

rannoaaa, O,n;HHaKOBO a<PPeKTIDi3HHM npa JIlOCÍblX 3HaQeHIDIX JID~, HBJIHeTCH 

B.n;Boe MeHbllIee, 'IeM Y ~IIJIOxma, ROJIH~eCTBO 'tIYBCTBHTeJIbHWC yqacTKOB. 

Iípa nposeneaaa Cpa.BHeHHH nOJIOJKeIDIA MaKcHMYMa HaMH paCCMOTpeH "TOJIbKO 

cJIy'tIàA R,J .= Rh ' nOCKÓJ1:bKY,· RaKB~O H3 pHC. I li pRC. 2, pa,n;HyC ~elm 
'" , ' l 

Ta.KJKe BJIHSJeT na nOJIOJIteHHe MaKCHMyMa '3aBRC:IDJIOCTH D;d (L). 

H 

~' 
(\J 

o 
PBc .2. 3a.BHCH

~ 
,"-l$o MOCTb ~O~CTBHp2 

TeJIbHOCTH ~IIJIO~X 

,Iij>0J0Ke1 OT JIIIâ. Teo

peTR~ec~He KpHBH8 
o•• Da/' (L) paccaaranu
o.' ,llJISI pa3JI~X aaase

0.4[ ~ j lml napaaarpa ro IIp;H 
:, 1'•• G,9: !x .!.- __ YCJlOBIDI 'R d :: {2 Rh. 

o•. 

Jilla, RaB/MKM 

.{ 
(

BeJlHtl.IDm. OBa B MaRcHMyMe Iq>HIlOA DoJ ( L) (OEa ) T8JOKe 3amax 
BHCRT OT 3Ha~eHBH napaMeTpa ro • TeopeT~eCKHe KpHBble 3aBHCHMOCTH 

OESmax OT Y". ,ItJ1fI lI$YX CJIy1meB COOTHOllIeHIDI pa3MepOBMWIleHel ranJlOH,Ita 

H ,n;mIJIOB,D;a IIpHBe,D;eHH sa pRC. 3. 3TH xpasae MOlflliO aarepnperaposars KaK 

:B.1.iWDlKe ,D;HIIJlOH.1lCn8~HtIeCKOI penapanaa aa BeJIH'tIHHY OEâ max • ~o, 

aTO BJllLfmH8, KaK R B CJIy"lm8 C nOJIoaeHHeM MB.KcHMyMa .KpHBoI n;d( L -) .. 
ae RBml8TCR HenOCpe,n;CT:aeHHbIM H OCYIlleCTBJIHeTCH KOCBeHHO sa C~eT y:seJIH

lIeHBSI c pOCTOM \0 pe3HCTeHTHOCTH ,n;HIIJIOH,IUIllX MeTOR K pe,D;K0:a:OHH3Hpym

1I{8MY JIl8JIY'll8mm. axt8Cb MO&HO IIpneCTH cpasaeaae , aaaaoraxaoe C,D;eJIamIo

M1 BWU8. JWI r8JlJloHJtHliX KJI8TOR, Y KOTOpllX OTCYTCTByeT ,n;w:IJIO~Cne~H

'lIeCIC8H penapanaa, 3Ha~eHHe OBS • 2,4 /9/, a Y ,ItJ/lIIJlO1iI,tUIWt npamax
 
r a <: 0,5 (Ró =Rb) OEa COCT8JWIeT OT I,8.n;0 2,3 (pHc.3).


max 
TaRJIM 06paaOM, yxa3aHHble IIpHM8pll cmr.n;eTeJlbCTBy:BJT, ~TO B ,n;aHHOM 

o.nyqae rOBopHTb o BJIWIHHJI .zumJlOHJtCne~H-qecROa penap8.W1H Ha xap8KT8p 

aaBlIODOOTH Do-dI., L.) H8.nsa:, T8M 60J1ee, ~TO npa paoxeee reoperaseo
!Cu KPBJfiX Po<i"( L) np6,ItlIOJlaI'anac:& H838.BHCHNfOCTb napaMe';rpa rc OT 
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PRc.~. TeoteTH~eCKHe Kprr

sue 3aBH~HMOCTH.. BeJIHllHHI:lI 6; 
OBa B· TO'tlK6 MaKCHMyMa RpH"

-~ 
B0if D01{ L} OÊ3~a.x Q'1' 3Has 
~eHd na:[laMeTpa ~, xapas.... 
TepH3yromero 3~eK~~BHocTE 

• ,IUllIJlomwlre~íf>R'iecsoã pena

paI~nf•. I - npa R" cf = f< ~ 
-. ) 2- - rrpa Rd = J2Rk .. 

2" 

o 0,2 0,4 0,6 O,e 1,0 

r o 

JIII3, T ..e.. ~RTID3nOCT:D penapanaa c YBeJIWIeHHeM ma ae H3MeHHeTCR. 

HeJI:D3H- OTpJrIU8.T:D, lITO Bl1,Il;HMI:l~ BI\JIa,It penapanza B ~OlJYBCTBRTeJlbHOCTB 

KJIeTOR c YBeJlH-qeIDieM JIII3 YMeH:prnaeTCR, HO npaxaaa sroro YMeHDlIleHIDI B 

1l3MeHemrn xapazrepa pacrrpeneaeaaa MeTOR no -qJrICJIy HHaKTmmpymnrx 

nOBPeJlrJtemdt, TO eCTb B 'rOM, -qTO llpHHHTO aasusaes tl>K3lf11eCKHM FI reo

MeTp~eCRHM ~TOpaMH. Ka~ecTBeHHO aTO o6:DRcHHeTCH CJle~ oópa3OM. 

a YBE1JIlftIeHHeM JIII3 FI3Jly-qeID!H B OÓJIyqeHHoit nonyJI.IIUH.H B03paCTaeT .n;OJIH 

KneTOR c 6ÓJIbllmM qyCJIOM nOBpe~eHHA H YMeH:DmaeTCH .n;OJIH KJIeTOK c M8H:D

m lJlICJIOM noapeznenaâ, B nponecce ;rumJIoR;LJ;cneUH4>mecRoít penapanaa B 

HYJIeBoit KJlaCC B OCHOBHOM MOryT nepeitTH Te KJIeTRFI, KOTopHe HMeDT ManO 

nOBPeJlrJteHHit. l103TOMy .n;OJIH MeTOR, ROTopue B nponecce penapanHH lia 

nOBpe~eHHHX nepeXO~T B nyJIeBoit RJIaCC, YMeHhlliaeTCR c pOCTOM RIT3, 
XOTSi .n;OJ.UI OTpelIapHpO.Ba~ nospeaaeaaã.ae H3MeH.R:eTCH. ~OPMBJI:DHO aTO 

OTpaJKeHO B lPoPMYJIe (Ia) 8/ TeM, lITO BKJIa,u fI) B D;J( L) 3amICHT OT 

BeJIKTmllll q. (L ).. IIo YKa3aHHoit IIpWIHHe c YBeJImelllieM JIII3 6YAeT YMeH:D

maTbCSI BKJla,n JIJD6oro .lUJyroro MO,IU!~pynuero pa.1OIO-qyBCTIDiTeJl:DHOCT:D 

WaRTopa, .n;BlKe ecaa OH O.n;HHaROBo a<W>eRTID3eH (aa ypoaae nepBWIHHX co

ÓHTHA) npa JII06HX 3Ha.~eHIDIX JIII3. 
O uerrocpencraeaaoa BJIIDfH1iR npOneCCOB penapanaa na BeJlKlIHHY oro 

MOERO roaopars JImIlb B TOM CJIy-qae, soma BeJIH'tlllRB. rI) no TeM KJIH mm:M 

D1>~8M YMeH:DmaeTCSl c YBeJlHlielmeM Arm. 8T0 ÓYlJ.eT llpilBOlJ.HTll K YBeJlH

lIemm 0E3 110 cpaaaeaao c TOit Cl1TYau;Heit, Ror.n;a r o 6H.na 6H He3aBHCID4oR 
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PRc.4. TeopeT:a-qeolme KpH

me Sa.BHCHMOCTH ce'seaaa HH-

f 8ltTRBal4KR ~IIJIOH,IJ;lIHX MeTOR 

I).ij)OJlOKeit B ocaacra MaTO 60 Q 

ori sHalieHH1! IIapaMeTp8. ro , 

xap8.I(T,epHSyDnero 3@leRTHB

HOCT:D .n;HnJIo~cnS~lIeCKOn 

penapanaa, I~. TIpH Rd = Rh t 

I 2 - npa RJ :: J2 Rh • 

o 0,2 0,4 0,6 0,8 1,0 

r o 

0'1' JlIIa. TaK, Ha.IIplDIaP, np1d fó 
1:(00'1'14 Dli:;-l(L) OOOTaBJUleT 2,8, 

== const 
a SOJIH 

= 0,7 OBa B MaKoJOAyMe~ SaiUlOH

ro o pOCTCIf ma YU8lW1la8TOS O'l' 

0,7.ao 0,6 0 TO OOOTBeTOT~ BeJ.IH'DUia oro OOCTamIT 3,8 (pHo·.I). B 
'l'aKaM ~ Yc:mHO yTBe~T1t, 'toro S6J.iHtmHa DESmax = 3,8 B Jl8BeO'1'BOI 

Mapa (3,8/2,8) o6yo.uOYàm penapaItHol1HbIYH rrponeocasa, BOTOpli6_ JIpIl 

,14e1c~BWd lIs,nrleHd: o lmJlol Jm3 dOJIS8 ~R'l'HBHH, 'leM npB ,ll;elo'1'BlUI 
E~Hd o BiQOROI JIIIa. 

I!peJtoTaMemxe Jis06paxeBBHJl: aa PMo.I R' pmc.2 KpDHX n;t( L) B 
'i'epwmax Oe"li8mm KH8.KT~ nOK88bIBaBT, liTO Y.K8.3aHHOS ceseaae o YBS
J.DiITieDeM .mIa .u;OO'l'lU'aeT IIJl8.TO. SHalleHH8 cexeaaa HHaKT~ B o6JlaoTJII 

aTora IJ.ll8.TO 50 0 3aJmOJft O'l' BeJUNHm1 IIapaMeTpa ro • ar. 8wmODOOTlI 

wm lJ)AYX paSBHX OJI)"lSSB COOTHoweBlVl p9.suepOB WWI8Hel rWlJloiW\ 11 ~ 

WlOlfJt8. J1800paxeHH HB. pJi'lo.4. Kmc ~, SBallSHHe ce'q'6:miS mm.a't~ 

:B odao'lH MaTO :opàI ,ItOO'l'aTOllHO 60JlYDa Be~ -ro NauT CblT1t 01

maO'lBeHBO .~ l'e0M81'piN8Cltoro Oe'tl8D'H wm9HH.. TaItIW OÓpa8a11, 1 JtII
DJJowuna: ~I C6li6QEl :UU:T~ B o6Jla.cTJtI IIJlait'o OIIpeJte.M8TOJI as 

To..nao raO!lie'1'pHel WiBltUm, BO H ~KftBllOOTbIl pa60TH pena~omua 

O1IC'fO. 

I
:7 
I 
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lmrepnpe.l.aI:(Wi 8KCtrepRMeH'l'aJThHOii 3B.BHCHMOCTlI
 

paJlHO't{YBCTmI1'eJIbHOC'l'H ,IUUlJlOÇHHX MeTOR .(}T Jill8
 

1{aH 6HJ10 nOKa3aHO asure , Te-.ope'1']i!qeCKne 'KpHBHe 3aBHC~C'1'H 'pa,D;Ho

-qyOOTBH'1'eJIbHOCTn ):(mIJI01UUlliX KJle'I'Ol\ 0'1' JIII3 DIIpe,IteMIDI'esI SHatIeIiWiMR 

.nayx napaaerpoa: BepOHTHOCTblO -penapaJJ;H:H ro li O~HOWemreM pa.zucrCOB 

MHPIeHeAR d J R\ • Ta.KHe XapaI\TepHHB _nOKa3aTeJUI ~THX KpRBUX, .Rale 11000

• JKeHHe	 'MaRcHMYMa, OI:;3 B o6J.IacTH ~-}Toro MaKCIrlfJJyMa., BHB.ll8Hne eetlemtH 

HHaK'1'KBaJJ;IDi B oõaacea II.1laTO, orrpe,IteJlfImCJI Y.Ka38.HHHMH IIapaMeTpB.MH. no 
al'O! IIplIlllIHe UpE: aaaaase SltCTIfr"pIfMeH'1'aJloImX ~aHmU He-GÓXO,llHMO RpoMe 

pemeJH4H ~OCHOBHOa aanaxa - HCC.Jle.n;OB81UDI a@leKTli:BHOC'NI 'peIIap~ I!,PH 

paaaux Jll13 - onpe,n;e.11HTl> oraomeuae Rd. /:R\- • llo:rmTaeMeH csasaaa npo
aHaJIH3HpoBaT:D Sl\CnepH.MeH'l'aJlbIDiB ;lt8.HHl:le no pa,IUiO-qyBct'BKTeJlbHOCTH ~

IJJIOHJijiW[ KJleTOR i1pli fa3HWC. Jll13 .ItJlfI ~ c.nyqaeB COOTHOOIeHIDI reo
MeTp~H .MmneHel ranJIoxma H ;ItIDIJlOHJta: Ri! = ~ ~ H. Rd = JZ Rh.. 

001....	 .• o _ '400 4GO 100 1000 1200 1400 '1~ '800 _2000 1201 

Jlo .... IP 

PRc.5. KpHBHe HYJleBOrO Macca lUllIJIOqmu ,1U)0WKe1 X~800 

IIpH ;D;elcTBm! H3Jl~eHd ~ pasnoâ JllIa. I - r -H3JIY"qeHHe; ROHH 

4.Hec 3HéprIDIMl1: 8,5 MaB!H.- 2, 2,-0 MaB/H.- 3, 1,5 MaB/H.- 4; 
'5 - o{-lJa,C'1'mI;El; ROHDI 120 c aHepI'IDIMR: 7,2 MaB/H. - .6, 
4,8 .MaB/H.- "7., 4,0 MaB/H.- 8, 2,5 MaB/H.- 9, '2,3 MaB/H.- 10. 

Ha pIlJ:C •.5 H306paJle~ KpHBlle HYJle'Boro' KJIaCça llpl-i -,IJ,eaCTBIDI Ha·,nn.... 

WIoMHHe KJIeTRH XS 600 H3J.IYlleImtíc pasaoâ JIII3.. PaCClmTáHHEle na oeuo

Bamm 3T~X KpHBHX 3H8:Qe.HIDI pa.aKO~CTBJiITeJibHOC'TH ,1lJIIIJIoi!,lnnix lOIeTOI< 

npH.Be,IteHbl -H Ta~~e 2JiI Ha~pRC.I R pHc.2.BMeCTe c xeopeTM.:q:eCRi:lMH 3a

BHCRMOCTHMH D'o-d ( 6 ). 
1

1
(J 
( 

T'\ -i
·.Tat>mma 2.3HallemUl ,paJtaO~CTBKTeJIbH~TH ,u-od li celleliM 

HH8I\TH~D~d la I P ,nRlIJIOlWffi.X ~pO'lOKett npa 
.neIC"I'BIDI lI3JlYlle.IDfit" c ~3HOit .1III3 

..D -t T'n-l~, KaB/MItM od , ...,P	 D:~'L/p, ~ 

0.,3 0,-011 ± D,002 {)~00D5'1 

21 O~Ó20 ! 0,003 'O,Q64 

60 0.029 ± ·,0,002 ~23 

81 0,:032 ± 0,004 ' 0.,46 
110 :O, 035 ± 0 •.005 0,-62 
214 o,t:~4 :t 0,003 {),;82 

290 0,U22 t .0,002 r,.2 
330 O~ 000 t 0,002 1.,!11 
470 U, {)15 j: -0.,002 1·;13 
500 0.013 t 0,002 1,:04 

ECJlJll Ilpa,1UIOJl8I'aTb. 11'1'0 -R d = Rh , TO 3KCnepIllMeHTaJ1:bHHe ,ItaHHÍle 

MOlltHO JIlBTepnpeTHj>Ona,T:b CJle;D;yllltHM 06pa30M {pRC. I).... B 06JIacTIi Jm:1 JUme 

200 KaB/MKM aepoaraocrs penapanaa r~ JnWle'1'CJI III>aKTu-qeCKItI nÇ>CTOfIH

fIOm BeJlH1nIHoit H paBHB. npH6JIH3wreJIollO 0,6• .B o6JIacTH IDa 0'1' 300 xaB/MRM 
li BIilIle ceseaae HHaK'1'KBS.In!H mIXO,IlHT na naaro, -KO'1'OpOMY COOTBeTC'1'BYeT 

aaaseaae eeseaaa Ú~ii = I,D6 j: o, (li ~ (Ta~JUU~ 2). ll,1mc~ 
R4 "'= ~ h YRa38.HHM BeJlJlllU!Ha oexeaaa ,It8Jre c yqeToM norpenaocra B ee 
Onpe;1;eJIellD COOTBeTCTBYeT 3Ha~IeHRR:M ro 0'1' o ,!tO 0.,4.. llpneM 3HB.'lIeHHe 

1
 ro = e.4 llpHXO,ItHTCH Ma HDHIJI) rpamruy J(onycTHMOrO HHTepBa11a. -GpeJt

aee ze SHalieHHe ceseaaa HHaRT~ B oÓJIacTH naaro ·-6.~ 11 = 1.06 MKrl

,!tWle npeBWIIae~ reCNeTj)HlIecRoe Ce'9:eHHe MHlIIeIm ,ItHWIOl:UtHblX KJ1eTOX WJII
 
-c~ R'Q = Rh { nOCJle,1tHee 11 ,ltWIHOM eJIY'laecoBna.$eT c TaltOBl:D.l y ra
IIJlOiW!HX MeTOR (Õh} H p8.BHO cexeaan HH8.KT.BBa.Il;IDI B .o6JIacTHIIJIa.TO ra
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llJIOHJJ;a, 60 " = I ,02 MK~ /9/).. 8TH aaasae MOJKHO RHT~pnpeTKpOBaT:D, 
CllRTM l"c = O. TaKIDv1 OCipaSOM, B paMKax npe,IUIOJIOXemm ~ d ~ Rio. HHTep

npeTa.nJ4JI ~Ko.n~pHMeHTaJI:DHHX .n;aHHI:lX rrpHBO,IJ;HT Hac K BblBO.ny 06 YMeH:Drnemm 

SHa~e~ llapaMeTpa ro BUJIOT:D.n;O O c YBe~eHHeM'lU~B 06JIaCTH 

300 K~B/MKM H CiOJIee. aTo OSHa~eT YMBH:DrneHHe ~RTHBHOo.TH ~O~

o.ne~'PHlJeo.KO:tt penapanaa C yBeJIH~eHHeM mlS. '.', 
Eou npe,I(IIOJIaraT:D, -qTO Rd = J2 R\" TO MOJiíHO npe,lt1lOXRT:D CJIe

.lly:lOII{yIO aarepnperanan axcnepaaearansmzx ,IJ;aHHHX (pno..2). BepOHTHOo.T:D 

•	 pena~ i o He H3MeaaeTo.R R COo.TaBJIReT. BeJIHlJHHY 0,6 - O,65'B o6JIao.

'l'H JllI3 .1l0 60 KsB/MKM. 'IIpR .n;aJI:OHe~eM yneJIHlJemm Jlll3 npORCXO,ICKT BOS

pacraaae SHa~eHIDl napaaerpa lo • I1s Cpa.BHeHlUI cexeaas HHa.KT~ B 

OÓJIao.TH nJIaTO ()od = 1,06 MKM2 c TeopeT~ecKOn KpHBOI (pHc.4) cJIe.n;ye~, 
'tIT0" saaxeaae napaserpa r o B 06JIao.TR JIII3 300 R~B/MKM H 60JIee' COCTaB

JIfteT 0,8. B paasax npe.n;nOJIOJKeHIDI Rd =5 Rh' TaI<HM 06pasOM .. 8H8JlH3 

~RCnepHMeHTaJI:DHHX.n;aHHHX rrpRB~HT'R'8akJID~eHHD 06 YBeJIH~eHHH c pOCTOM 

.mI3 sHa'qemdl napaserpa ro OT 0,6 .n;o 0,8. 3'1'0 OSHa~aeT, 'lTO a@>eRTKB

HOo.T:D ~JIO~o.neUK~H~eo.KoA penapa~ TaxEe BospacTaeT c yBe~~eHHeM 

ma, 
TaRHM 06pasOM, nonsraa IDITepnpeTarO·{H ~KCnepB1leHT8JllJHHX JtaHHHX 

no ~O~CTBHTeJI:DHOCTH~nno~ KJIeTOR npH ~eICTBHH HSHY'leHHl c 

paaaoã JlIIS llpHB<WIT K npHMO npOTHBOnOJI~ "BHBCWW OTHOOJl'leJIlIHO * 
~RTHBHOCTJ4 ,D;Hl1JIoH,Ilo.neWiq>H~eCKo!t 'pena~K 'B SaBlICmtOCTH 0'1' TorO, 

R8.KHe npe.ztIIOJIOKemm c.neJIa.Jm o COO'1'Homem paSMepOB NmlIeHel ranJIOHJt8. 

li ~OHJta. Ilpezmozaraa Rd = Rh , Ma nOJlyqaeM yYeHDlIIeHHe, a npenno
J1aI'aB: Rd :: J2' Rh, - YBeJIH-qeIme' ~KTHBHOOTH ,iUmJ1oH,ttoneD;i!~eoRol ' 

penapa.IU4B nOBpeJrJteHd c YBeJm~elmeM JIIIa. 
CJIe.nyeT SaMeTHT:D, 'qTO pacoaorpeaaae npeJtIIOJIoaemm npe.n;CTaBJIRIDT 

c060A KpaJ1lme BOSMOJlWHe CJIyqroI COO'l'HomeHHR P8J.tllYCOB MHlIleHel ranJIOB,Jta 

li .n;mr.nOJI,ItB.. He :&lCKJIXNeHO, ~TO !PaKTliIl!eO.KH peaJm8yeTcSi HeKoTopldt npo
MeXY'l'o1ijWl, BaplJ8HT. l1sBeoTHo, 'liTO KOJUftleOTBO 6aJlKOB B MeTKe, B onpe
~~JIeHHol .~epe nponopJJ;1'loHB.JI:DHO! CQ"l!Bp:&WDW JUiK. HcxQ1tH as aToro, IIQmIO 

ClilITaTI», 'IlT<;> OÓ'beM R.JU>8. ~OJ4JtHol MeTO UJ)OO 60JIIIIDe 06'beMa BJtP8. 
raIIJ1o~ol. COOTHaneane pa.ItBYCOB umueDI npll 'TUoU npe,nnOJl<mem 
;ltOUHO. ctiT:D CJl6AJDltKM: Rd =; ~2 Rb • 

Jtu OKO~TeJI,:DHOrO onpe,IJ;e.ne~ COO'lBOOISmm pemaepOB lmmeBel 
ranJIoll,ABla 11 ,lJ;HILII0JW1HX Me.TOl< iWllI oupe~elleBO 8B8.11eHHe 09'q~mII'S Bmu:

TJlB8lJJIB B 06JIaoTJ4 IIJlB.TO ,ItJ1H Jt1illlJIOQma MeTOK o ra08BI'O'lHHX 110 ~a,:"" 

I.'I;lim rad ~,. EoT'b OOHOB8.HHH no.nar~TD. "'lTO Y BTorO urrm.Nl OTOrrO~BYeT 

Jt1DU1OQcneI.J;ÇiAeoKSJI penapanaa /2.41" TO ec'l'õ 8m1i8HH~ napall8~ .:f,., 
oupe)tU8moo 118 coceaoaeaaa (14) /a/, pwmo O. Q.lUO:BaT9JUdiO, ce-qemm 

1iBU'l'~ B oCS.naoTI1l IIJ1B.TO y, KJle'l'oJ,C paiaBBOI'O l!TaJAIa o~~ o' 

18 ! 

ij
 
J 
~ reoMe1'pn-qeCRID'J1 ce-qe~eM MmUeHH ,Iij1n.i'l0M,I:Ui0M I\.iIeTI\M • Ha pRo..6 113-0
"I 

6d 
ápaxeHH KpHBHe HY.iIeBOrO R.iIaCo.a llpK 06RyqeHHH~nj10~XK~TOK

d	 xs 18~ HOIla.MR yrorepona c :meprIDIMH. oÓeCne'tfiIBaKlIl.HMH 3Ha'tl8liliH JIIIa 
I 
~ 310 R 500'KSB/MKM. 
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P~c.6. KpHBHe HY.iIeBOrO 
o '" I\.iIaCca rrpH OÓ.iIY'tleHHH ,IJ;Hn.iIo~ 
r,; 

~x ~prnOKeR xs t898 12 
~ 
'" 

(rad 52/rad 52 ) HOH81m ctq. 

\ \1\ 
c 3HeprV~MH 4,4 MôB/H.- I. 
2~3 MsB/H.- 2.

\~\{
 
O,'l~ I I , « I I r I 

ao 160 240 320 

.llo3a,I'p 

PaCo.'t1KTaHHHe Ha Oo.HOBaHHH ~Tax ~pHBHX 3Ha-qeHRff ce-qeHHH HHaKTRBa

wm COo.TaBJlffIOT 1,49 MRl'? H 1,92 MIDl. C Y'IeTOM srax .n;aHHIlX H81Im npa
H.HTO- 6 q = 1,7 ± 0,4 MKM

2 • B ~TOM cJIY'ffie ME panaycos l\1illJleHeit ran

JIO~X I1l ~~O~ K.iIeTOK o.rrpaBe.n;.iIHBO c~e~ee COOTHorneHHe: 

R&/ R~ = J<Scl / 6h = 1,29, lfro llpHCi.iIH3Wl'e~hHO coorsercrsyer 

Rd / R~ = '(2 = 1,26. 

,lVlff YXpsaHHoro CJIyqaR o.OOTHOlIleHHfI P<Y:(RYo.OB willllleHeü ra.IIJlOH,I(HH.X 

11 .n;Rn.iIOH,I(HHX K.iIeTOR paCC't1HTaHa TeOpeTH'IeCKaa KpMBaR 38BHo.HMOCTH 

Do-J (L), H30CipalKeHHaJI H8 pac ,7. Pacxer SToLí KpIlBOR np0113Be.n;eH npa 
llpe,ltIl0JI0JKeH1Ul r C) = const = 0,65, 'tl'l'0 COOTBeTo.TByeT SHalJeHHID aroro na
paMeTpa,paCo.lillTa.HHOMY no e1JopMy~e (14) /8/, .rtJlR CJIytIaJI "(-u3.zrytlemm. 

Ha pHc.7	 rrpe.n;o.TaBJIeHH TaKXe ~Ko.nepRMeHTaJIbHHe 3HalJeHnH ~O'tlYBo.TBH

.t'~'	 Te~bHOCTH _~~OHJUIblX I\.iIeTOK, npaaeneaase B TaÓJlHIJ,e 2. I'eoperaxecaaa 

RpHBaJI 1)Qd(L), KaK ~,~OBJIeTBOpHTe.iIbHO OllHCHBaeT ~TH .n;aHHHe..\ 
Ta.KHM oopaaoa, HHTepnpeTB.1.U:1R 1:H\o.nepHMeHTaJIhHbl.X nannsx npa cooraoaeaaa

l.~ Rd =3[2 RhBOSMOJKHa B npe.n;nO.iIOJKeHHH. 'tlTO napaaerp rI) ae 3aBHo.HT OT 
JIII3. 

~	 11 
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PRc.7. 3aBHCRMOCTb ~O~CTBHTeRbHoCTH ~eToK ~OEKel 

X5800 OT ma Hs.rry-qelml. TeopeTH~eCKaH Iq>HBBJI D;;, L) pao
C"tDITa.Ha. ,IV1SI SHa~eH:aR' napaserpa í (I = O,65 npH YCJIOBD 

Rd =V2 Rh. 

lia scex rpex TIpe,wIOEeHHl:lX BapHaHTOB aarepnperanaa SB.BHCBMOCTR 

~o~CTBHTeJIbHOCTH ~nno~ KJIeTOK OT Kilô nocJle~ ~eTCH 

BaK60Jlee npeJtJl0'tlTlITeJIbHHM. COOTHomeHBe Rd = ~2 Rh coraaczeeca c 

aKCnepKMeHTaJIbHO onpe~eJIeHHUMH reOMeTpH'tleCKHMH ce'tleHHHMR MHmeHel ra

Itnoll,ItHHX H ,ItBILl10HJUD:lX MeTOR. KpOMe Toro, pHJJ; 06cTOJITeJIbCTB CBB;IteTeJI'b

D-l 
CTBYeT nporaa lIJ3YX nepaax :aapHaHTOB P1HTepnpeTaIijm samICWlOCTH o li ( L ). 
TaR, npa R~ = R~ Mhl nOJIyqwIH j'MeHDmeHHe saaxeaaa napaaerpa ro BIIJIOTb 

~o O o yneJIlAeHHeM Jill3. liaM MOJIHO 6WIO 6H 06'b.aCHHTb aro JlBJIeHHe? Ec
JIB HHaKTHBHPYJIl4HMH nOBpeJlr,Il;e1Il1HMH C1JRTaTb ,ltBYHHTeBhle paapssa (J(P) .nm<, 
TO QJtHO aa BOSYOEEliX 06'LHcHemtft COCTORT B TOM, 'tlTO ,ItHIIJIoJJJtHHe MeTKH 

cnocooas penapJ(pOBaTb aHSHMB.TH'tleCKHe JUl, HO se cnocoõaa penapup0BaTb 

IIpR'MHe JIP JUIK /9/ . IIocKOJIbRY POJIb npmtix JtP J1HK B pa.1tiI0llYBCTBHTeJIb

HOOTliI IUleTOK o YBeJIH1leIDIeM .[[Iô sospacraer , TO 9TO npHBe,lteT B paMRaX 

MO,lteJIbHbIX npe,ltcTa.BJleHd K yMeHDmemm SHa1ieHWI napayeTpa ro • ~ 

8ROnepBMeHTaJIbHHx .ztaHHHX .ItJlH ranJIoE'JUD:U MeToR, XSJJO&eHHbIX B 79 , 
CJle,ttyeT, lI'l'O npK eaaseaaax Jill3 '" 100 KSB/MKM npHMHe JlP JijlK OOCT8.&

JIHi1l' n01lommy scex .ItP.nHK, 06paByiIItBXCJI B MeTKe, a npB ma 
'" 200 K9B/1iOOI - nO'tlTH 9U'. CJIe,ltOBaTeJIDHO, 8HB.'IIeHWI napaMeTpa r, B 

12 

, 1800 10 100 

1'
~ 

l aTOM ~llanaSOHe ]TI3 ~~ cymeoTBeHHO OT~R~aTbOR OT OOOTB€TOTByromero
 
.f
 
.1 SHa~eIDl'R )J.JIJi r-llSJlJlIeHIDi. ~J!\nY TeM, RaR ÓbIJIO IlORa3aHO, r o = const = 

= 0,6 B~OTb ~o 200 RaB/MRM, H TOJIbKO 3aTeM Ha~nHaeT pe3RO YMeHblliaTb

CIl. 

'liTO xacaercs BbLBO~OB, noayseaaux rrpa ripe~nOJIOJl(eHIDI Rd = [i R" 
II 3aRJIlO'tlB.~CJI B YBeJIll'tleHHll 3Ha'tleHllit lo c pOCTOM JIITS, TO Y aac H~T 

OCHOBaHilt npe~OJIaraTb, ~TO a~eRTRBHOCTb penapaulln B03paCTaeT c YBe

;1 JIffqeHlleM KITS. O~HaRO TO OóCTOflTeJIbCTBO, ~TO OHa. ITpOllCXO~MT c onpe~e

~eHHO~ a~RTHBHOCTblO B ~llarra30He ~3 OT 200 RaB/MK~ II Buwe, He BH3bI

aaer COMHeHM, nOCROJIbl\Y Y Jla.,nI10-qyBcTBl1.TeJlbHOrO MY'raHTa rad 52/ rad 52, 
,IJ;e~eRTHoro no ,IJ;nnJIo~CileWI~H~ecRoit peuapamrz , cexeuae llHaRTHBaI.J;Hll B 

OÓJIaCTH ilJIaTO ropa3~0 BHille, ~eM Y RJIeTqR ~oro Tl1.na. O~RCaKTb 3TH 

pa3~ll~R 60JIee BHCOROA S~RTllBHOCTbID Y KJIeTOR ~HKoro TRila HeCVe~n

~eOI\O:~ penapanaa neB03MOJKHO, nOCROJIbRY, RaI, ÓbLl.IO ilORa3aHO B /9 , 
lliTaMMH ranno~ ~pamxe~, pa3JIll~XCR no .3~eRTnBHocTll Hecneua~ll

xecsoâ perrapanaa, lIMeIOT O,ZUlHaKOBHe saaseaas Ce'tleHIDI llHaRTMB~ B 

OÓJIaCTR IIJIaTO. 

TaRRM oópa3OM, llpoBe~eHHoe l1.CCJIe,IJ;OBaHlle 3aBllCHMOCTR pa,IJ;llO~BCT

BHTeJIbHOCTR ~KnRO~HHX RJIeTOR OT KIT3 n03DOJI.lleT C~eJIaTb cJIe~e EH

BO,IOi. .nmxJIO~cneUflI4>R'tleCKa.ll penapanaa nOBp8J1UteHllit Sqxpel\TW3Ha B onaaa
ROBOít CTeTIeHR npll ,IJ;eitcTBKH na RJIeTRll l1.3JIy~eHMn c paSJI~On KIT3 B 

~HaTIa30He BITJIOTb ~o 500 R3B/MKM. GJIe~OBaTey.õHo, Heilocpe~CTBeHHoro 

BJIRflHH.ll Ha xapaRTep 3aBHCHMOCTll.P~llO~BCTBllTeJIbHOCTll~HITJIO~X Rne
TOK OT JIII3 YRa3a.HHH.a TllIT penapanau ae ORa3IiBaeT. HaÓJI~aeMblit BKJIM 
~JIo~cne~~ecRoít penap~ll B ~O~CTBllTeJIbHOCTb KJIeTOK c pOC

TOM JIII3 YMeHbmaeTCJI. Ho aTO yMeHhilleHHe ae CM3aHO .CO CHIDKeHHeM 3q:qJeK

TKBHOCTll ~nno~cne~~~eCRO~ penap~n, a 06YC~OBJIeHO H3MeHeHHeM 

xapasrepa pacnpenexeaaa RJIeTOl\ no ~:HcJIy IIOBpeJK,1l;emrR, TO eCTb epll3ll'tleC

RllM H reOMeTp~eCRHM ~TOpaM:H. 
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Pa60Ta B"InOnHeHa B Jlaõopa ropaa AAepHblX npoõnen OH.s:IH. 

P19-87-719Ro6a4eBc~~A n.H., 4epeBaTeHKO A.n., M~WOHOBa B.6. 
3aB~C~MOCTb paA~04YBCTB~TellbHOCT~ APOlKlKeBblX «ne rox 
OT nn3 ~31lY4eH~H. 

3Kcnep~MeHTbl Ha A~n1l0~AHbIX «ne r xax 

Hccnenoaaua 3aB~C~MOCTb paA'~o4yacTB~TellbHOCT~ Dõ!' A~nllO~AHbIX APO)l(
lKeH Saccharomyces cerevisiae OT ll~HeHHOH nepeAa4~ 3Hepr~~ L ~31lY4eH~~ ~ npo
BeAeH auanaa nOllY4eHHblX 31<cnep~MeHTallbHbIX AaHHblX c n03~1l~H paapaõorauaux 
paHee MOAellbH~X npeACTaBlleH~H. nOKa3aHO, 4TO A~n1l0~Acnell~$~4ecKaA penapall~A 

paA~all~oHHblX nOBpelKAeH~H 3<lJ<lJeKT~ BHa B OA~Hal<OBoH cTe'neH~ npa AeHcTB~~ Ha 
KlleTK~ ~3I1Y4elol~A c pa31l~4HoH L. Henocpe,QcTseHHoro Sll~AH~A Ha xapaKTep 3aB~
C~MOCT~ D,/ (L) YKa3aHHbll1 run pertapauaa He okaauaae r . Ha61llOAaeMblH BK1laA 
A~n1l0~ACnell~$~4ecKoH penapall~~ B paA~ope3~CTeHTHOCTb t<lleTOK c POCTOM L 
YMeHbwaeTcA. OAHaKo 3TO He CBA3aHO co CH~lKeH~eM 3$$eKT~BHoCT~ A~n1l0~ACnell~

$1-14eCK0I1 penapa4~~, a 06YC1l0BneHO $aKTopaM~ $~3~4eCK0I1 ~ reoMeTp~4eCK0I1 

np~poAbl. 

Ilpenpaar 06'beJllDleHHOro HHCTHTyTa R,D;epHhIX HCCJIelloB3HHH. Uy6ua 1987 

Lobachevsky P.N., Cherevatenko A.P., 
The Radiosensitity-LET Dependence in 
Experiments on Diploid Cells 

Hishonova V.B. 
Yeast. 

P19-87-719 

On the basis of the model reported earl ier an analysis wa~ made of 
experimental dependence of radiosensitivity Dõ!of diploid yeast Saccharo
myces cerevisiae upo~ 1inear energy transfer L. The diploid-speclfic re
pair of radiation índuced damages was shown to be effective to the same 
extent when cel1s are exposed to irradiations with different L. Indicated 

I type of repair does not influence dlrectly on Dõ!(L) dependence character. 
The visibJe contributlon of diplold-specific repair in éell radloresistance 
decreases with increaslng L. This phenomenon Is not connected with decrea

,I 
sing of diploid~specrfic repair efflcrency, but is conditioned by factors 
of physical and geometrical nature. 

The investigation has been "performed at the Laboratory of Nuclear 
Problems, JINR. 

1\ 
PyxOIlliOb nocTyrmJIa B HSoWlTeJIllCm o'1',II;9..n . \' Preprint of the Joint Institute for Nuclear Reaearch. Dubna 1987 
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