
k 66 

Dfi118AMH8HHbll 
MHCTMTYT 
RABPHbiX 

MCCJ18ADB8HMI 

AYfiHa 

P19-88-351 

B.H.KoporoAMH, H.O.A6eTsH*, X.BpyHQKOBa, 
H.R.~•aunonaABH*, B.R.KoporoAMHa, · 
H.MMxosa-Ueuosa, H.B.CMMOHBH*, ~-~alcM, 

A.H.~enypuol 

CllOHTAHHYA MYTArEHE3 

H YCROBHH KYRbTHBHPOBAHHH KRETOK 

HanpaaneHo a c6opHio1K "0HToreHe3, 3B011101.11o1R, 
61o1oc<1>epa" lo13,qaTeJlbCTBa "HayKa" 

*EpeaaHCKio1~ <ll1o131o14eCKJ.1~ lo1HCTJ.1TYT 

1988 



I • llpepapJ'l'UltiUI8 8811e'lf8BBJI 

•CJmB'f8BBIDI 111'f81'8B88011" IGi CIYlt811 B8811B8'1'J. JIPOQeCC BOSDKIIOB8BJIII 

ll1'f8QIIi l'eBOB ~ Iq.lltDDpOJIBJID Jtle'fOB Ba D'f8ftDBOI C.PQ8 6es JipJI

•&eBU CDeJUIAAIIJD: lllftNIUDIX BOI.J810Dd. Bollj)OC, 0 BO'fOpol"' Il8.K8-
ooodpu&o Ba'IIDa'U ~ ... ~ OIB)B'l'UJIOI'O 11Jftl"8B888, MODO 

c$1*):upcmaD 'fU: IUIICB'l' .0 1f8C'f0ft ~ JtU'fOB O'f fc.IOBBI 

:U Q'DDDpOJIIUIJIB'? 

3JrCD8p&II8B'fY, JIIIIIO.III8BBII8 B8IIB B8 p88.D1111U lft'.-x .Jij)OD81 

Saccharoavcea cere'f'iaiae , 6aD ~BaBJi ~C1a8JI'f:r. B O'fB8'l'Y' Ha 8'1'0'1' 

BOJipOC. 

Ca.v'e'f DO,l"'~:r., 'll'fO BOJipOC 8'fO'f 88 BOB. H.B. Tlalo(Jee:a-Pe-
COBCDI C CO&B'f. OCIC1Q&III Be~re 81'0 8CD8Jl'l'll 8U B 'fPK.JtQJl'ftl8 

~. B copoBoBHe ~ M.E.AoelaBoB 2 BHC'l'fDKn c rauo'l'esol, noc'f;ynB

po~l CBD:r. 111'f86u:r.BOCH Opr&BDIIOB CO C'l8D8Illoll B86JiaroDpBHBOC'fJI 

;yCJIOBJII .IX CYlQ8C'fBOB8BD. B Dll'fJI,lteCS'l'He l"'ltH A.HoBD J1 JI.~p.z/3,4/ 
np:i:.C'l';ylll!Jm K K 8Kcn8pJ1118H'1'8.1ltBOI. paspaelo'fBe • 8'fOI :opo6Jre ... , JICno.JI»

~~~ ~~e~o~Hc :ECBC~pyzpo38BBBI ~dcp - xeMOc~a~. C ~~~ :c~~-
Jl8CII'l'la - 8811&118 C8 .... 8CII'l'la l'OJJ;OB nOilliJIIIIJ'fCII Jl8Cil'l'KJI, 8 88T811 CO'fBJI 

paeloi', DOCBQIIDIIIX DJ118JDII) BDJIIDDt JlllcCia.laHC8 D;yJI8 HYKJI80'1'11JlOB H8 

paa.aq&ll8 reaeuucae opoQ&cCII, B !'oM 1111c.u aa IITfBpoB8BJie reHoB • 

xpcJIIOCOII B BOSDKIIOB8D8 pe~. 3Jl8CJ. CJ18,Q8'1' Bi1Jl8JIJJ'fl> JICC.Ke

JlO.BaBM C.E.Bpec.aepa c co'l'p. 5•6 no "B8.1lOBOIIf llf'l'&reHes;y" IIJlB 'l'DIII

HOBOII l'OJIOJl8IDDI ;y 68K'l'epd • paspa6oTK;y npo6Jte ... JliiC6a.JraHca P.Xe.,coM, 

E • .Kylu:tOII, E.Eepltll8811 Jl[ lij) •• sreJIIIIIBIIIl'llC cepBel o6sopHHX C'l'a'l'el 
7-9~ 

B 81'B llEl l"'Jlli f.E.~ 7IO DpoBOJlll'l' BCCJI8JlOB8BBII no BJIJrW!l!liJ Ha re

He~ecKBe npoQeccs B :a:xeTxax JliiC6aJI8Hca cxopocTel CJIH'l'esa nHK • 6e~a. 
B ;ynollflllf'l'HX • IIHOUC'l'Be lij)yrBX paelo'l' np&JlCTSBJieH oCilmlpHJd MSTepzaJI, 

- K COaaXeHBm, He no~~CH OJlHOSH8q&OJ 'l'paK'l'OBKe, B ~ 'l'eOpe~ec

DX noc'fpoelllll, - He DOQBPJIIIXCH, K8K :opaBBJIO, H8Jl8DOI 8Kcneplr!Yeli

'l'aa:&HOI :opoBepxe. ITpaqrsa a'l'oro - MeTo~ecBBe Tp~oc1'B, r~HHe us 

KO'l'OpYX ... cefAac II8p8"DDCJIIDI. 

JleJro B '1'0111 'ITO Jt8,ae JipJI p800'1'8 C '1'8Kallll Ylto6HYIIH 06~KTaMH, K8K 

IIIIBpOOp~llil, - U8TK811B ClaftepJd J1JD1 .JU>OD8I, - C06s'l'JUI nOJDIJ.IeBBH 

11.1'1' ... D &ac1autat't., III sapei'IIC'1'PIIJlOB8'1':& R8BOSIIOBHO. He.m.s.II sape:nrcl'

pBpoBa'l':r. Jl8&8 C06Y'rlUl UOJDIJI8HB.II M;yTaH'l'OB, 'l'.e. KJl8TOK C cfJeHo'l'JiliB"'eC

BBII DpO.IIBJieBBeU JIY'l'Srtlll. Te.lOUI'leCKa B03110JEHO Ha6Jm.JlaT:& .JlBIIlb UO.IIliJI81me 

I . L 

• 

KnOHOB yYTaHTHYX Kne'l'OK, H TO .JlBIIlb aa cneuwax:&HYX ce~eK'l'JIBHHX cpe~ax. 

,lWi <IJoPMiJpOBaBBH pei'HCTpHp;yeMHX MYTSH'l'HYX KXOHOB Tpe6YJ)TCH SHa'IH'1'8Jilr

HHe HH'l'epBSJIH BpeMeHJI, '1'1'0 O'leH:& 1118DI88'1' C~'l':& 0 TOM, KOrJl8 lie nO.IIBJI

JI8Cl> yYTSH'l'Ba.II Me'l'Ka. nOJIODB1118.1I Ha'ISJIO TOMY JIJIH JlPYT'OIIIY MY'l'aH'l'HOM;y 

KJlOHf. IT08JO~ f ,OJII.S;y.IIC:& C'l'aHJl8p'l'ROI 'l'eXHBKOI onpeJlS~eBJI.II 'ISC'l'O'l' M;y

'l'HPOBaBBH II, 2 , YJl8e'l'CH pe:nrcTpzpoBaT:& .JlBIIlb yYTaHTHHe MoHH, <IJop

MHPYJlllllleCH B3 yYTaH'l'OB, BOSHJIKalliiiHX Ha BCeM IJpO'l'SilleHHH Icy'Jil>THBllpOBa

BBH l!!SY"'a8MiiX MHKpoopraHHSMOB, 0'1' noceBa l!X aa IIH'l'a'l'e.IIl>HYJl CpeJlY JlO 

nepeXOJl8 B r~60K,YO C'l'~OHaPHYD ~s;y. O'leB~O, 'ITO 8TO DOSBonHe'l' 

CYllH'l':& .JlBIIlb o6 ;ycpe~eaaol 'ISC'l'OTe MYTHPOBSBJI.II sa Bee:& 8TOT npoMe3y

TOK BpeMeHJI, B 'l'e'leHJie KOTOpOl"' fCJIOBl!!SI K;y.1Il>THBJIPOB8BBH, l!! npel!,Ite 

Bcero COC'l'aB Dl!!TaTeJil>HOI cpeJ(H IIIOr;y'l' JI91118H.IIT:&C.II BeC:&IIIS cymeC'l'BeHHO. 

~'l'06H DH'l'a'l':&C.II OTBeTB'l':& Ha BOnpoc, nOC'l'aBXeHHHI B Ra'ISJie 8TOI 

pa60TH, Tpe6oBanoc:& pacnonara'l':& ueToJlHKol, nosBo~el c~T:& o 'lac

TOTe no.~IBneHJII e~ He M;yTaqKI, '1'0 XO'l'.II 6H M;yTaHTOB B Te'leHJie HHTep

BaXOB Bp81118HJI, COnOCTamtMHX C OTJleJil>HHMH cfJeSaMH KXS'l'O'IHOro UWKJla H 

y71., KOHS'IHO, C O'l'Jl8.1Il>HHMH ~SaMH poc'l'a Icy'Jil>T;ypH. ,lWi JlPOD8BHX opramrn

IIIOB TaKBe Bp8MeHHHe HH'l'epBSJIH nOK838HH Ha pl!!C. I. PacnOJI8r.a.II UOJl06Hol 

!:~j ~ 
PHc. I. CxeMS KPHiOI poeT a .zu>Oll

lleBHX Kne'l'OK B Dl!!Ta'l'eJil>HOI CpeJle. 

JiorapJiillm-qecBBI MaCIIITa6. ~SH 

Me'l'O'IHoro UWKJl8: G ~ , 5 , G.t H M. 
~su pocTa KfJil>'l'fPH: I - JI8I'-(fla
sa, IT - ~orapz~ecKa.II qasa, l·'l_/ I 

. 
:I: 105 

i'' "·1'"'1 " f•·. 
; 2 4 10 

ID - CT~OHapBa.II ~sa, nepeXO,Itii

IIIM B qasy OTMHpaBBH. 
Bolpac:T KynbTYPf:o'. '4acbl 

to /,() flo 

MeTOJlHKol, uozao 6HJio 6u o~eRHB8T:& 'ISCTO'l'H MYTHPOBaHB.II R sa o'l'pesBB 

BpeueHJI 't: t._-t., , uoJil>syxc:& npoc'l'HII coo'!aomeHJieM R = (~ - M1)/ 
( N1 - N~), rJ(e B "DDCJIBTe~e CTOJIT IJpHpoC'l', sa HHTepBSX BpeUeHJI, '1Hc
JI8 M;y'1'8H'1'0B, a B SR8118HaTe~e - IJpJtpOC'l' "DDCJia KJl8TOK B K;yJil>T;ype, 38-

Me'l'BII, 'ITO 8'1'8 <1Jopu;yJI8 npeJtDonaraeT o~eHK;y 'ISC'l'O'l'H MYTHPOBaBJI.II IIJlB 
HOPMJIPOBKe 'IHCJia MY'!'8H'l'OB Ha KJl8'1'K;y H8 Jl8~8HJI8. 

2. Cue!IBax:&HHe M8'1'0ID8CKae paapa60'l'Ka 

Faspa60'1'8RHHe HSIIB 1118'1'0JlHKB /I3 ,I4/ up8JlC'l'aBnKD'l' co6ol KOIICIHHa

~ 'l'8XHHKB ;yDO~O'IeHHOro noceBa /I5/ Ha ~epHH8 ~:&'l'pH C DOCJI8~ 
~ nepeaeceHJieM &TBX ~'l'poB BuecTe c KOJIOHB.IIIIH JlPOZKel &a ce~eK'l'BB

HYD CpeJlY. 

t•n~tllii':lt'l.!rjhill Elt?ffnyF \ 
, ,~ ..• - ~·;- \"+~ t: U.J#IWX tiC,. !l. ,_.,,t,..,Jl!L 

6u~ ri'-J·~.,··,··;:".' · 
~'gcf'~:-~~~~-- ~~ 



YnopH,Ito11eHHHI nooeB, npoBSBo,ItiDIId cne~HJDIJI Me'l'aJIJJBlieoiQDOI 

l!HOKYJIII'l'OpaMII1 DOSBOJIII8'1' H8HOCJI'l'l> Ha DOBepxHOC'l':& Qepaoro «nu:&'l'pa1 
DOKpuBBJliQero arapBSOBBHHYJ) IIB'l'a'l'8JI:&IfYil ope,lly B "18111Ke lle'l'PJ11 121 J1JD1 

220 JIHOKYJIIIIOB, CO.l{epaaiiiJIX. no UJlBHJII) 8Konepoea'l'a'l'opa, 0'1' I ,1{0 ro6 
KJieToK ~. RYJI:&TYPH l!Htty6Bpym Tpe6yeuoe Bpelm IIPl!l ayDol 'l'eUIIe

PB'l'YPe (o6H'Dio IIPl!l 30°C), noCJte 11ero ci&un>T.PY BMeo'l'e c BHpoCllllDII: aa 

HBX KOJIOHBIDIH nepeaoCJI'l' B .JUlYI'l'le 'miiOOI, aa oeJieK'l'BBHYJl ope,lly. Ha ce

JieK'l'JIBaol ope,l{e BCXo,ItHHe KJie'l'ltlil, cpasy JIJDI noCJte o,101oro - .l{Byx ,l{eJie

HBI, npeKpaiJI!U)T pasMHoaaT:&CJI, a uy'l'BHHHe KJieTKB, eCJIB on llllemCJI, 

co Bpeueseu o6pasym BJ!(,l{IDIHe rJIBSOII KOJIOBJIJI BToprcmoro poo'l'a. llepeae

CJI (IBJ.i:&Tp& sa ceJieK'l'liBHYJ> ope,I~y cnyoTJI t~ B t,_ 11 noCJte noceBB ue

TOK Ha 'l'Y JIJDI JllfYil JICXO,l{HYJ) Cpe,lly Jl Onpe.l{eJISJI COO'l'BeTC'l'BYDIIJie SH811e

HJIJI N~ • N,. • M1 11 ~· uoeo oQemma'l':& 'moTOTH BosHBKaoBeHJIJI uy'l'aa

'l'OB sa Jlll6ae pasYJIHHe l!HTepBBJIH Bpeuen HB Jlll6ol ope,l{e KYJI:&'l'liBllpoBB-

HJDI. 

Ho Ha oeJieK'l'JIBHOI Cpe.l{e yYTaHTHHe KOJIOHJIJI1 BanpBMep KOJIOHJIJI pe

BepoOB1 Domuum'l'CJI He O,l{HOBpeMeHB01 a ,l{OBOJI:&HO npoT.IIaeBHO BO BpeMe-

. IDI7I4~Ha pl!o.2 cxeuaTJI'Ieoo Bso6paaeaa TBIIB'IHBJI KpJIBBJI BHIIliJieHJDI pe

BepooB aa ceJieKTJIBHol cpe,l{e. KpJIBBJI BHBBJieBBH peBepcoB BMee'l', KaK 
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Bpe1111 pocTa Ha ceneKneHOM CpeAe,C'(TKH 

PBc. 2. Cxeua BHBBJieBBH peBepcoB 

DPJI J!HKY68Il,JIIlil .iu>ouel aa ceJieK'l'JIB

aoA Cpe,l{e. I - CyYMapHBJI KpJIBBJI; 

2 - BOSpaC'l'aiDie DepBOI BOJIHH KPJIBOI 

B pesyJI:&TaTe o6Jly'leHJIJI BCXO.l{HOI 

KYJI:&TYPH sa 24 11 .l{O nepeaeceBBH 

aa ceJieKTBBHYJl cpe,I~y; 3 - BospacTa

HBe B'l'Opoit BOJIHB KPJIBOI BJIBJleBBH B 

pesyJI:&TaTe o6o~eBBH ceJieKTJIBBol 

Cpe,ttH JIJDOrl'Jipyu!IIDI MeTa6oJIHTOM; 

4 - KpJIBBJI BHBBJieBBH "MHoaecTBeBHHX" 

peBepcoB; 5 - KPJIBa.ll BYHBJieHBJI 

"e,l{HHJI'IBHX peBepcoB". 

DpaBJIJIO, ){Be BOJIHB. 'l'pellll H8SaBHCBMHMH M8'1'0,l{SMH MH DOK838JIJI 1 'iTO Dep

BBJI BOJIBB B OCHOBHOM COOTB8TC'l'ByeT yYT8HTBM1 BOS~ ,1{0 nepeaece

HJIJI KYJI:&'!'YPH Ha CeJieKTJIBBYJ) Cpe,lly o a BTOpa$1 - yYT8H'l'BM1 BOSHJIKallllODol 

DOCJie '1'8l'tOro nepeaeceiDUI, B ~0,1{8 "OCTa'l'O'IHOI'O pacTa" JICXO.l{HO:lt KYJI:&TY

pH. Jlelc'l'BHTeJIJ.Ho, o6Jly'lene KJJeToK I'BIIMa-JIY'iaMH sa 24 -qac .l{O Depeae

ceHJIJI Ha ceJieKTBBHYJ> cpe,I~y noBHIDaeT TOJI:&Ko DepBYJ> BOJIHY, He BJDllJJI aa 

4 

• 

BTOPYJ>• Jlo6aBJieHJie B C8Jl8K'l'JIBHyJl Cpe,lly HeKOTOpOro K()JI}J'IeCTBB JIJIMIIITJI

p~ero MeTa60JIH'l'a DOBHW88T TOJI:&KO BTOPYJ> BOJIHYo He BJlHRJI Ha DepByD. 

HaxoaeQ, cBe&eDepeaeceaHHe aa ceJieKTBBHYJ> cpe,I~y KOJIOHBH, ~ B O'l'

,l{eJI:&aocTB, MOEBO pac'l'epe'l':& C'l'8KJIIIHHOI DaJIO'iKOI, a 3a'l'eM perHC'l'p:Bpo

BBT:& DOJIBJieHBe TOJI:&KO "MHO&eCTB8HHHX" MYTaHTOB, KOTOpHe B03HJIKJIH 3a

Be,l{OMO ,l{O DepeaeceHJIJI KYJI:&TYPH aa ceJieKTBBHYJ> cpe.l{l B 'l'OJI:&RO "e~Hli'I

HHX" yYTaHTOB, BOS~ B OCHOBHOM B XO,l{e OCTaTO'IHOI'O pOCTa (*)• 
KaR DOKSSaHO aa pliO. 2, BHIIBJieHJie MHO&eCTBellH.YX MYTaRTOB np:BXO~TCJI 

Ha DepByD BOJIHY KPBBOI "Bpellll-a@leKT", a BHIIBJieHBe e,l{JIHH'IHHX MYTBH

TOB - Ha BTOPYJ> BOJIHy. 

B aamel pa6oTe, xax aTo DPJIHJITo B HCcJie,l{OBBHRHX no MYTareae3y, 

HCDOJI:&30B8JIJIC:& ayxcoTp~e no pasHHM MeT860~T8M mT8MMH ,l{pOEael; B 

pOJIH yYT8HTOB BHCTyDaJIH peBepCH DO 9TJIM MeT860~TaM. KaK BSBeCTHO, 

peBepCH - CM8mBHHBJI rpyDDB yYT8H'l'OB, COCTOJIDI8i[ BS ,l{ByJC no.ztrpynn: JIQ

KYCHHX peBepCOB, KOr.l{8 HOBBJI yYT8~ B03HJIK8eT B HCXO,l{ROM MYT8HTHOM 

reae H cynpeccopHHX peBepcoB, o6pa3~CJI B pe3yJI:&T8Te DPJ1MHX MYT8-

~ B reaax-cynpeccopax. ~OKYCHHe peBepcs OTJIH'iaDTCJI oT cynpeccopHHX 

DO pa,l{Y DpH3H8KOB, B TOM 'iHCJie DO OKpaCKe KOJIOHHI. Y'iHTHBaJI DOp03H:& 

JIOKYCHHe H cynpeccopHHe peBepca, MH MOr~ OUeHJIT:& 'mCTOTH MYTHPOBBHJIJI 

reROB, KOHTPOJIH~ paaHHe MeT860JIH'IeCKHe CHCTeMH KJieTOK. 

3. BosHHKHOBeHBe MYT8HTOB B XO,Ue KJieTO'IHOI'O IlHRJI8 

HopMHpoBxa 11acTO'l'H MYTHPOBBHBJI H8 KJieTKY aa ,l{eJieHBe, o 'ieM m.na 
pe11:& BHme 1 OCBOBBHB B8 ,l{O~eHBB, 'ITO MYT8UHH B03HJIKaDT BO BpeMR ynBO

eHBJI .IlHK ueTD, a ae B ,l{pyrze DepHo.ttH KJieTo'IHoro umum. llOJI:&Sy.R:c:& 

OIIBCSHBOI BHme M8TO.l{HKOI, MH CMOrJIH npoBepHT:&, CROJI:& CDpaBe~ 8'1'8 

DOCHJIKB DO OTHOmeHJill R ,l{pODeBIDI opraBBSMBM. 

PesyJI:&TaTH 'l'HIIB'IHoro oDHT8 npHBe.l{eHH H8 pHc. 3. TeMHHMH RPYDS

MH 3,1{80:& DOK838BO YBeJIH'IeBHe 'iHCJl8 KJieTOK B CHHXPOHHO paCTYlllel KYJI:&

TYP8 ,l{pouel; TaR K8K BS'iSJIO o6paSOB8HBJI DO'IKJI y ,l{pOD8BHX KJl8TOK 

COOTB8TC'l'ByeT HB~ 5 ..(flaaH KJie'l'O'IBOrO nJIIKJia, 3,l{eC:& KJieTKa C DO'iKOI 

C'iHT88'l'CJI 38 ,l{Be KJieTKJI. CBeTJIIDQI Kpym<aMH DOK838HO CO,l{ep&aHJie B 8'1'01 

e KYJI:&TYP8 'IHCJI8 uyTSHHHX KJieTox. lbr,l{ao, 'iTO YB&JIH'IeHBe 'IHCJI8 yY'l'aa

TOB Be 'l'OJI:&KO CJie,I~yeT YB8JIH'IeHJill 'iHCJlB KJieTOK B KYJI:&TYP8 o BO np:aypo

'i8BO B .5 ...(fla3e KJl8TO'IHOI'O UBKJI8 • 3B8'iHT, Y ,l{pODeBHX OpraBBSMOB 

CDOB'l'8HHH8 yY'l'8HTH B03IUIK8Il'l' BO BpeMR: pe~ ,llHK. 

(JE) "lfaoaeC'l'BeHHHMH" MY B83HB88M uyT8BTH, ROr,l{8 H8 DOBepxHOCTJI 0.10101 

pac'l'ePTOI KOJIOHBB BHpaC'l'811T ){Be H 60Jiee KOJIOHJII uyTSB'l'OB, o6pa
SyDiti[XCJI BS CO,l{epaaBmeroCJI B 'l'SKOI ROJIOHBH MHKpOKJIOB8 yY'l'SHTHHX 

KJI8TOR; "e~HJI'IHHMH" - KOI',l{B BHpaCTSe'l' 0.1018 uyTSHTBBJI KOJIOHBJI. 
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8peMII ~ HI 11MTIITel1bHDii -·" 

P.lilc. 3, 3aBBCJIMOCT:& "18C!l'OTH B03-

HBRHOBeHBH ~8H~OB 0~ ~3H Kne

TO'UIOI'O ~, lll'l'&MM NAJ-24 

(a leu2-1 lys1-1 RAD ) , DOJIHO-go •. I QeHHaR cpe~a. TeMHHe KPYKKH -

70 !1 'IUICJlO Kn8TOK B CliHXpOHH3llpOB8BHOI 

~ RYJll>'fYP8 .JtPODel (DO'IKII C~81l'l'Cll 
'l sa OT~enHHe ue~D); cBeTJIHe 

50 
1!1 KpyzKH - 'IUICJlO peBepCOB DO Jieb

ay, oo~ep&IIIIXCR B RYJID'l'Y'Pe B 

30 

j ~ad 110118H~ BP8118Bll (BOpMJ:po

BaBO B8 2000 KOJIOH:d) , 

flPBypo~eBHOC'rD BOSHHKBOBeHBH JIYT8H~OB K ~e.lleBKO ~ KJI8TKII OSBa

'1188~, ~TO HOPJIIIPOBK8 1UICJ18 ~8H~OB B8 Kne~ey H& ~eJieHHe, B Q8JIJ!X 

OQeHICII tm~OTH JIYTRpoB81DM, BDOJIBe KOppeKTBa, 3'ry 11epy tmO~O'rH JIY'l']l

pOB&HKR reHOB IIH R 6~eM RCDOJII>SOB8'rD B ~Relmell. 

'· 'tJaoTo~a mJipoBalDVl • IIpO.IlOJJDTemoc~D poc~a g.m.nmi 

lloCIIO~PBJI 'r8D8pD,88BRO~ JIB 1180~01'8 CDOB~8HHOI'O JIY'l'RPOB8Bllli re

HOB 0~ npo~OJJD~e.IIDHOCH poc~a RYJll>'fYPH, 

Ha pzo. 4 a npRBe~ea o~pesoK ICpRBol, oooTBe~~YDQBI JioraPJ~Pm

~eoxol ~e poo~a .JtPODel, ayxooorpo4ma DO JiebHY • .llii3RHY, B8 DOJIHo

QeBHol ope~e. C'!'pe.IK8IIJI DOK888HH opou, KOI'.Jt8 o6paslttl RYJIJ>TJPII nepeao

OR.D Ba oe.11eK'l'JIBHYI) cpe,v ,n.~~~ onpe~e.lleiDM 1UICJI8 peBepcoB. Ha pzc. 4 6 
DOK888HH UO'l'O'l'H B08BJIKBOB8Bllli .IIORYCHHX R oynpeooopma: peBepOOB B8 

an o'!'pesu BpeMeBH. BR.Jtao, ~o aa Bee• upoTsaeHD .llOra~ecxol 

~~~ poc~a RY.U.'l'JPII 8H8~8Hl1Jl 8'J.'RX '11801'0~ OCT81l'l'Cll JII)Bll'l'JA8CD DOC'ro

SiJIHHIIR, ~ cnpue~o • ,n.~~~ reaa feu2. • .ttM reaoB, ~BIXD KO'l'o

PKX o6yCJIBBIIB&Df DOHB.IleBKe cynpeccopHHX peBepcoB. loTs a6coJ~DTHHe 

8B8~8HRS U~O'l' IQ"l'JJPPB81DM ,1tM 8'l'JIX reHOB pas~, B8 upo~JmeBliR 

Jiorapq.necJ:OI ~~~ po~a OBll OC'l'81l'l'Cll 0~ R TeiiR ae, He RSJieHS

eTCR, COOTB8'l'~B8BHO, R CYJIIIQpRaa '1180~0~8 B03BliKHOB8BliS peBepcoB. 
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P.lilc, 4, 3aBRCRMOCTD "18CTOTH BOS

HRKHOB8Bllli MYTSUHI oT BospacTa 

RYJIDTYJ>H, H8XOJtlllii8ICR B Jiorap:&W

IOI'ieCI<Oi!: ~se pocTa. lll'l'aYM NAJ-24 

(a leu2-1 lys1-1 RAD ) , DOJIHOQeH

HM cpe~. a - KPRBaa pocTa ,Jij)Oll

ael; 6 - "18CTOTH B03HRKHOB8Bllli 

JIORYCHHX (I) R cynpeccopHHX (2) 
peBepcoB DO DOTpe6HOCTR B Jiebae 

H RX CyYIIS (3). 

5. 'tJaCTO'r8 llY'l'JIPOBaBllli reHOB R COCT8B DHT8T8Jil>HOI cpep 

06pa'l'HIICR 'r8D8PD K pesyJIJ>T8T811 ODHTOB, B I<O'rOp&X KJI8TKH ayKCO'r

po«Juie Do TOllY BJDI DOllY lleTa60JIR'f'Y, eynTRBRpoB8JIR aa cpe.ltBX c pas

HHII c~epaaHHell &Toro •e~a60JIRTa. 

ms palCo 5 UpJIBe,D;eHI:l Kp.llllllle, ODHCHB8DIIB6 38BRCJIMOCTD ycpe~eiUiHX 

(oor p8Jlllel JiorapR(IInecxol ~o cTa~t~~oBapHol ~~~ pocTa) saa~eHRI tmc-
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COllep>KaHHe a.QeHHHa e cpe,qe, w/n 
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P.lilc, 5. 3aBRCHIIOCTD tmCTO'l'H B03-

. HRKHOBeHJM pe:aepcoB Y ayKCO'l'p<*

RHX DO ~eHRay .JtPODel O'l' c~ep

ll8HJUI ~eHHBa B cpe~e. Ycpe~ea

HHe tmC'rOTH DO BC8JIY nepzO,V 

ey.m.TBBHpoBaBllli. HCDOJII>S OB8HH 

IIITSIMI: I - 8TCP (a ade2-192 
radJ), 2 - p192 (a ade2-192), 
3 - 769-p192-15B- 4 (a ade2-192 
lys5-J) 



TOT BOSHHKHOBBIDJJI peBepcOB y ayltCOTp$HX no a.ttBHmcr ,IU>~I p89HHX 

WTSMMOB OT CO~BpzBHBH a,ttBBBH8 B DHTST~HOI cpe~e /I~IB!. MH ~. 
~TO C yYeH~BBBBM OO~Bp3BHBH B,ltBBBH8 B ope~e ~OTOT8 BOSHBKHOBBHBH 

peBepoOB B09p80T8BT. MY ~ T8D8, ~0 Y p89HHX WT81810B 8TOT !JleHo

MBH npOJmJIIIBTOR: no-paSHOyY • Ha pJ!O. 6 H8 IIpHMepe O,ItHOro BS mTSMMOB 

noRasaao, ~o YBBJD!l!eBBe ~oToTH MYTBPOBSHBH IIPll yYeH~eBBB oo~epza
HBH a,tteHBHa B ope~e saa~e.m.ao a~e ~~so .1tJIII .noxyoHHX pe»epooB, 

~eM~ peBepooB oynpeooopaol rpynDR liB!. Ha pHo. 7 noKasSHo, ~TO 
SaKOHOMepHOOT:& 9T8 IJpliOYDIS H ~DaM, 8YJ(C0TpoiimDI no JIBbBY H JJli3BHy. 
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Plio. 6. 3aBHoHMoou ~oToTH 

BOSHBKBOBBHBH peBepoOB p89HHX 

TBnOB OT OO~BpzBHliJJI B,ltBBBH8 B 

ope~e. III'1'8MM ?.69-pi92-I5B-TI4. 

I - OYMMSPHSH ~oToTa peBePTH

poB8HliJJI; 2 - oynpeooopBHe pe

Bepou; 3 - JIORYOBHB peBepoH. 

Plio. 7 • 3aBHCHMOOT:& ~OTO'fH 

BOSHHKHOBBHliJJI peBepcoB p89HHX 

TBnOB OT OO~BpaaHBS JIBIQIHa B 

cpe~e. III'1'8MM N~)-24. I - .noeyo

HHB peBepCH no I'BHY leu 2. , 
2 - oynpeooopBHe peBBpc&, 3 -
JIORyOHHB peB8pCH no I'BJIY lt 1 · 

llpH yYBH:&WBHHH CO~epzaHKR B-Cpe~e JIB~a ~80TOT8 BOSHHKHOBBHliJJI JIQ

RyCHHX peBepco·s y"!!BJIH'UIB8BTOR: 98MBTHO 6HOTpee 0 ~eM ~OTOT8 BOSHHKHo

BBHKR cynpeccopma: peBepooB. XapaKTepHo, ~o JIBMJIT no Jie~ y Tex 
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J 

1 

liB 08MHX KJIBTOR npaK~BOD BB BJIIIli!BT H8 ~CTOTY BOSHBKHOBBHKR JIORyO

HHX peBepCOB no noTpe6BOO'fH B JJli3BHB (yYT8IV1111 B rBHB {~s-f ) • 

Pesy.m.TaTH, npe~oTaBJIBBHHe sa pBo. 5 - 7, npHMe~Te.m.HH B Tpex 

OTHOIDBBJJHX. Bo-nepBHX, OBB nORa9HB811l' 0 ~TO OOCTSB DHTSTBJU.BOI cpe,ltli 

MOliBT C~BCTBBBBO BXIH'f:& 88 ~CTOTY BOSHHKHOBBHliJJI yYTSHTOB: IJpll 

yYB~BBBB CO,JtepJ!SHliJJI B ope~e JJJDm'l'BpyuiiBro MBT860JIB'1'8 B CTO pas 

~OTOTH JIY'fHPOB8IDIJI SBROTOpHX rBHOB MOry'l' YBBJIH'UIB8T:&OR: Sa O~H - ~ 

noPHJtRS. Bo-B'l'OpHX, ~HBHB nORaSHBall'l', ~0 yY'l'areBBHI a®lei<T YCJIOBBI 

Ry.m.TBBBpOB8IDIJI MOliB'f 6HT:& IIO-paSHOyY BHpaliBH ,1tJIII p89HHX mTSMMOB. B
TpeT:&Ja, Y ltliB'fOR O,ItHOro II TOro liB mT818o18 9TOT 9®leKT MOlleT no p89HQ

yY npoHBJISIT:&OR: y pasBHX rBHOB. lloCJie~ !JleHOMBH p8CCMOTPHM 6oJiee 

BIDDI8T~Bo sa npgepe ,lU>ODel, ayxcoorpo(fmlx IIO a,ttemmy. 

6. BJIBJmBe ;yCJioBd &.m.TBBBOOBaHBH sa ~oToor;y 

BOSBBltHOBBHBH JI01SYOHHX II c;yupeocopHHX peBepcOB 

MY BJJJteJIH, ~0 Ha BCBM npOTHliBBBB .norap!ii(fMIAeoKOI 48sH poeTS 

JtYJI:&TypH ~CT0'1'8 CIIOH'l'SHHOro BOSBBltHOBBHliJJI peBepOOB OCTaBTOR: JipaKTB

~BCD IIOCTOJUISOI (pBO. 4) • B '1'0 JlB Bpellll IIpB yYBS:&IIIBHBB OO~Bpli8BBH 
B ope~e SBSSMBHHMOro MB'f860JIBTa ~OTOT8 MY'fHPOBSHBR rBSOB 98MBTSO 

B09p8CT8B'l' (pJ!O. 5) 0 ~0 ooo6eBBO HPKO BHp8JlBSO ,1tJIII yYT8~ JIOKYOHo

ro 'fHII8 (pBc. 6 11 7). HeT JIB s~eo:& npoTHBope'DIH ? Be~ no Mepe IIpB6-

.~e~~ ~~~ ~ ~~~~~~~~~~~ ~~~ ~~~A ~n~Ar-ARWA ~ n~~A RARAUA-

HJDIHX MB'l'a60JJBTOB TOJlB yYBH:&III8B'l'OR: II 8'1'0 0 R898JIOC:& 6&, ~OJJliHO noBJIB

JI'l':& Ha yYTaQIOHHHI npoQeoc. 

B ~elc'l'BB'l'~SOO'l'll 'l'aK II IIPOHCXO~'l' • B 8'1'0M MOJlHO y6e~T:&CH, eo

JIB perBO'l'pJ!pOBa'l':& ~C'l'OTY MY'!'HPOB8HliJJI He TOJU.KO H8 JipO'l'JIJlBBBB Jiora~ 

MJiqBOKOI 48sH p00'1'8 0 KOr~ CKOpoC'l':& p89MHOJlBHliJJI KJIBTOK OCTaBTOR: IIOOTo

HHHOI, SO B npB IIepexo~e K CT8QIOH8pSol ~e, KOr~ Ha~B'l' OBBSH

Ba'l':&OR: JIBMBT no KOB'l'poJIHPYBMOyY MB'l'860JIJITY H CKOpoO'l':& p89MHOliBHBII 

KnB'l'OK yY8S:&III8BTCH. 

B 0~01 B9 cepd OIIHTOB KJie'l'KH, ayltOO'l'po4mie no B,JtBBBHY, BHp8Jqii

B8JIB sa ope,JtSX, CO~BpJ!SliiJIX I, 10 H IQO Mf/ll 8'1'0ro MB'l'a60JIII'l'a. 06'J>BIIH 

ope~, 98JIBB8BIIHX B 1I8IIIKJI lle'l'pB, 6HJIH no~06paHH '1'8K 0 ~0611 :KpBBHB poo
Ta 6HJIH no BOSMOJlHOO'fH 6JIBSKH .IU>Yr K ,lU>yry (pBC. 8) • qepes 30 B 96 ~. 
~'1'0 COO'l'BB'l'C'l'BOB8JIO JIOrap~eOKOI H CT8QIOH8p&OI ~aM poota, 

KOJIOJDDI, p8C'fYIIIHB H8 pun.'l'pax, nepeSOCHJIB B SOBHB 1I8IIIKJI lle'l'PB Ha oe

JIBKTHBHYJI ope~, JIBmBHHYJI a,tteHHH8. To~c e ~ ROJiomm paonpa.u 

OTBKJIIDIHOI II8JIO'IKOI. 3aTBM B TB~BBBB IO CYTOK pei'JICTpHpOB8JIB IIpOJIBJIB

HHB KOJIOHBI peBepcoB JIOKYCHOro H cynpeocopsoro 'l'HnOB 0 ~BM noposR:& 

~THB8JIB peBepCH, BOSIDIK8DIIII8 ~0 nepeseoeHliJJI RyJll.'fYP H8 OBJIBKTHBHYJ) 

ope~ ("MHOliBO'l'BeHBHe" peBBpCH) H pe»epCH, BOSIDIK8DIIIIB YJ1B Sa CBJIBR-

9 
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PHe. 8. Kpmme poeTs ayReoTpo<pm:a 

IIO a.n:eHBHY ,Iij)ODeit (mTBMM p!92) H8 

epe.ItSX e pasHUM l!ICXO.JtHHM eo,»;epza

Hl!leM a,n;eHl!!Ha. I - 100 llr/JI. a.n;eHl!!Ha, 

6 MJ1 epe,D;Y HS 1UU1JKY IleTp!l!; 2 -

IO ~~r/JI. a.n;eHl!!Ha, !5 MJI epe,D;H; 

3 - I 11r I JI. a.n;eHl!!Ha, 30 MJI. epe,D;H. 

CTpeJI.KaUB IIOK838HH epoKB IIepeHeee

Hl!lll KY.m.TYP Ha eeJI.eRTl!!BifYD epe,»;y. 

TIIIBHOI ope,»;e 38 e'leT OeTSTO'IHOI'O poeTS ("e,D;l!IHl!l'lHHe peBepcu"). IlapaJI.
JI.eJlDRO OJJpe,D;eJUlJil!l 'll!ICJI.O KJieTOR RS 1UU1JKY IleTp!l! K8R R 110118RTY IIepeHeee

HJIII KyJI.l>TYP H8 eeJI.eRTl!IBHYJ) epe,tty, T8K l!l IIOCJI.e SSBepmeHl!lll OeTSTO'IHOI'O 

poeTs. lJaeTOTY MYTattd paee'll!I'1'HB8Jil!l HS KJI8TKY H~ ,»;eJ[eHBe. 

3Ha'i8Hl!lll 'ISeTOT BOSRl!IRHOBeHl!lll J[Oiey"eHJiX l!l eynpeceopma peBepcOB, 

BJliDICJI.eHHHe IIO ,1I;8HHHJII 8Tl!IX 8RCII8pJD18HTOB, Ilp!I!B8,11;8BH H8 pJIC. 9. JleBSII 

XOJI.OHKS 8,11;80:& COOTBeTeTBY8T 3Q-'ISCOBOYY ' Icy'JI.:&Tl!!BIIIpoB8HBil KJI8TOX H8 

epe.ztSX, eo,»;epzalQBX pasHoe xoJI.l!l'lecTBO a.n;eHJIHa, ope~ - 96-'ISeoBO

IIY KYJI.:&'1'BlDIIpoB8HBil, a IIpaB8JI - oeTaTO'IHOJIY pocTY KJI&TOK, uepeaeeeH-

HHX HS C8J[8RTIIIBifYD cpe,tty IlOCJI.e 3Q-'ISCOBOrO Icy'J[:&Tl!!Bl!lp0B8Hl!lll H8 pas-

HHX cpe.ItSX. 

KaK uoKSSSHO HS p!l!e. 9, B JI.orap~eexol <~lase poeTs (30 11 ·' ) 

'ISeTO'.rB B03Rl!IRHOB8Hl!lll JI.Oiey"eHHX l!l cynpeecopHHX peBepcOB p8S.IJASIITCII 

60JJ:ee '1811 HS IIOPII,II;OK, HO 3H8'1eHJIII 8TBX 'ISOTO'!' 6JmsKl!l IlpJI BeeX TpeX 

ypoBHJDC eo,»;epzalUIII a,n;eHl!IHS B epe,»;e: 'ISeTOTH IIOHBJI8Hl!lll JI.Oiey"CHHX peBep

eoB PSBHH upBMepHo ro-IO, a cynpeeeopma- I0-9 - I0-8 H8 RJ[8TKy B8 

,11;8J[811J1e. 3To xopomo corJ18cyeTCII c Tell, 'ITO B JI.orapJiifllneexol <~lase po

eTs :np11 BOex l!leUOJI.:&SOBSHHHX yCJI.oBUX KyJI.:&'l'BliJIIpoB8Hl!lll (pasaoe eo,»;ep

aam~e a.n:eHl!IH8 11 pasHHe o6'I.eMH epe,»;) ueTKH pasMHoaaJI.Jie:& IlpJIIIepHo e 

O)tiiB8XOBHIIII exopoeT.IDIII (pJie. 8), T. e. J1l!IIIJIT IlO a.D:8Hl!IHY 81118 He HS6.m

,11;88TCII HB B O,II;HOII l!l3 B8pJISHTOB ODHTS. 

lio uepe IlpJI6JtDeHl!lll KyJI.:&TYP X CTSitBOHSpHOI <~lase poeTS (96 'I ) 

K8PTJIH8 DII&BJieTCII: XOTH 'ISCTOT8 B03JIJIRHOB8Hl!lll cynpeeeopHHX peBepCOB 

BO Beex Tpex rpymJ8X OeTS8TCII IIPJIM8pao '1'8KOI ae, K8R B pmu.me (no-
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3aBHCHHOCTb 'iacTOTbl 803HHKHO&e
HHJI nOKYCHbiX (Cl) H cy~op
HbiX (19) pe&epcOB OT YCnOBHH 
KYnbTHBHposaHHA. 

PKe. 9. 3aBBCBYoeT:& 'ISCTOTH Bos

HBKBOBeHl!lll JI.Oicy'CHHX (eB&TJI.He CTOJI.-

6BKH) B cynpeceopHHX (TeMHHe CTOJI.-

6BKH) peBepcoB OT yCJI.oBIII xy.m.TJI

BBpoBSBBH. IIIT81111 pi92. IloJl:cHeHBH 

B 'l'eXeTe. 

P11,11;K8 ro-9 - ro-8 ), '18e'fOT8 B03Hl!IX

HOB8Hl!lll JI.Oicy'eHHX peBepeoB COXp8HH8T 

BCXO,D;HOe 3H8'18HII8 JDDII:& B rpynne 
•roo ur/JI. a.n:eHl!IH8", I',D;e 8TOT ueTa-

6oJI.B'l' He JIBJIJI&TCII JI.BIIBTJI.PYDJIIDI 
· lfleKTopou. B rpyBIIe •ro t6r/JI. a.n:eHl!IH8" 

'ISeTOTS BOSHBKBOB&Hl!lll JI.ORYCBHX pe

BepcOB YBeJIJI1mB8&TCII B 5,4 pass, a 

B rpynne "I llr/J[ a.n;eHJIHa" - IlO'ITII 

B IO pas. S'l'o B ecTecTBeHHo: B ;JtByx 
uoc.neJDDIX rpymrax. oco6eHHo B rpyn-
ne "1 llr/JS." • a.n;eHBH OJJYDT JI.BIIJIITBPY

Dqlll poe! i,(J8K'l'opou, 'ITO B IlpoJIBJDI&!CII JipB suepmeHBB JS.Orap!l!clJineexol 

wass poC'l'a • uepexo,»;e x C!SitBOHSpHol. 

Kol',1t8 ae XOJIOIIJIB C BCXO,D;BHX epe,Jt uepeHOCII'l' B8 CM8RTBBifYD, IlOJI

HOC!lill .IIBIII8HllYJl 8,11;8IIJIB8, B M8'1'Kl!l, HSXO~C:& H8 8!01 cpe,»;e, ,11;8J.UITCII 

81118 0.1PIIl - ,1I;B8 pasa, pasJinBS! BO BJIIUUJD[ BCXO,D;HIIX ope,»; H8 JIYTSI'eH88 

:npaRTB'18CICI: BC'I8S8JI'f: BO BC&X 'l'p&X B8pJ18H'1'8X OIIHT8 'ISC'l'O'.rB B03HJIKHQ

B81Dill B J[Oxycma, B QYIIpeCCOpHHX peBepcOB IIP8KTII'I8CKB CP8BIDIB8Il'l'CII 

( B cpe,D;H811 0,9.!0-8 B 2,2.10-8 COO'l'B&'l'C'l'BeHHO). ~C'l'BeHHOI'O ,11;8J18-

1Dill ,11;00'1'8'l'O'IHO, 'IT06H :KJI8TICI: IlOJIHOC'l'lill "sa6HJ[JI• CBOil JJpe;II;YCTOpBil. 

H, H8KOH&Q, 81118 O,D;H8 88KOHOM8PHOC'l':&, yae SH8X011811 Hell IlO JJpe,D;H

~IIY 118'1'8Plla.JJY (p!l!c. 7 B 8). HsueaeHl!lll eo,»;epli81Dill a.n:eHl!IH8 B cpe,»;e 

SH8'1l!!T8AHO Cl!IJ[:&H8e BJI.BJm'1' H8 'ISC'l'OTY B03HBKBOB8Hl!lll JIORYCHHX peBep

COB, '18M cynpeecopsHX. KPai&Be 3HS'I8HBR 'ISC'l'OT B08HIIKHOB8HBR ~oxyc

HHX peBepcoB p8SD'I8JITCII B 100- !50 pas (8,8·!0-IO B 1,3•10-8). 

Pas.D"DDII ae B 'ISC'l'0'1'8X o6pasOBSHBII cynpeccopHHX peBepCOB SHS'IBTeJI.:&HO 

1181l:&1118 (OT 0,2•10-8 ,11;0 3,5•10-8) B 38'18C'fYD Dell'l' CJI.Y'ISIBHI xapaRTep. 

II 



? • HexoTopHe o6!!!He mmo.ItH 

llpHBe~eHHHe BHme MaTepBanH nOSBO~ cxe~ o6pasOM OTBeTBTb 

Ha Bonpoc, nocTaBJieli!WI B Ha'laJie aTol pa6om: YcxoBllll xynTHBBpoBa

!Utll MOryT CYllt8CTB8HHO BJilmTb Ha 'iSCTOTY yYTBpOBaHHII I'SHOB. 

MH BB,D;eJil'I, 'ITo y ~ueBHX opraHlii5MOB pasJil'I'lHoe co~epzamre B 

cpe~e ~TBp~ pOCT M8T860Jil'ITOB (B HamHX ODHTSX - ~8HBH8 BJil'I 

JieiW;T.ma) MOlleT CYllt8CTB8HHO BJilmTD HS 'ISCTOTY MY'fllpoBaHBII I'SHOB KaR 

B Jiorapz~ecxol ~a pocTa (pzc. ?), TaR H npH npz6Jil'IlleHBH R cTa

~oaapaol ~e (pzc. 9). llpH &TOM o~HaxoBHe HSMeHeHHJI ycxoBHI xyn

THBHPOBaHHll MOryT no-pasHOMY CK85HB8TDCJ! HS 'i8CTOT8 MY'fHPOBaHHJI pas

HHX reHoB. TaR, o6e~eHBe cpe.D;H no ~eHHHy BJIH JiebHY, oco6eHHo npH 

pesROM yMeHl>lli9HBH HX CO~epaaHHJI no CpaBHeHJII) C OIITHMaJibHHM, MOlleT 

npHBO~Tb It MHOrDRpaTHOyY B05paCT8HHD 'ISCTOT yYTHpOBSHBH I'8HOB 0 CBR-

38HHHX C CHHT830M 8THX MeT860JIHTOB (B HameM ~e - I'SHOB odel H 

ee.u. 2. ) , MaJIO BJil'I BOBCe He BJIH.Iill HS 'iSCTOTS MY'fllpoBaHHII ,lij>yrHX re-

HOB (reHOB-Cynp8CCOpOB BJil'I I'8H8 f~s-1 ) • 
EcTeCTB8HHO npe~OJIOllHTb, 'ITO ~OHSJibHSH SKTHBHOCTb I'SHOB, 

KOHTpOJIHp~ CHHT83 ~eHHHa BJIH Jie~a,c 0~0~ CTOpOHH,B reHOB-cy

npeCCOpOB - ,Iij>yrol, ~OJillHH no-pa3HOyY 38BHC8Tb OT CO~epzaHHJI B cpe

~e TaRHX cne~ecKHX MeTa6oJIHToB, RaK ~eHHH BJIH Jie~. TaR, npH 

H8Jil'I'lHH ~eHHHa (HJIH Jie~a) reHH, ROHTPOJil'I~e ero CHHT93, MOryT 

nepexo~Tb B He8RTHBH08 COCTOHHH9 H 6~ ~epenpeCCHpOBaTbCJ! JIHmb 

npH HC'lepnaHBH HJIH OTCYTCTBHH 8TOrO M9T860JIHT8, a reHH-cynpeccopH, 

CROpee Bcero CBR38HHHe C CHHTe30M PHK, MOryT "SKTHBHO pa60T8TD" BHe 

saBHcHMocTH oT ero co~epzaHHJI B cpe~e. ECJIH npiiBJiTb 9TH ~ony~~~eHHJI, 

TO nOJIY'l8HHH8 HaMH pesyJibTSTH MOZBO O~CHHTb T911 0 'ITO 'ISCTOTH cnoH

TSHHOro yYTHpoBaHHJI I'SHOB TeM BHIII8, '18M 60JibiiiYil "~OHSJibayll Har

pysxy" 8TH I'SHH HCDHTHBall'l'. 

BPfi,It JIH reHH, ROHTpOJil'IPYDIIB8 CHHT83 B,lt8HHH8 HJIH Jie~a, J03JIIIIIT

c.a HCI<JII)'l8HH8Y H3 o6olero npaBHJI8. Cxopee BCero BCe I'8HH 1 aRTHBHO 

Y'ISCTBYDIIB8 B CBHT838 RBKOrD-JIH6o M8T860JIHT8 HJIH B006•e "aRTHBHO pa-

60T8Illllllf8" o IIOry'l' MYTHPOB8Tb B ~ec.aTKH H COTHH pas 'iBUle, '1811 8TH ae 

I'SHH B naCCHBHOII, penpeccHpOBaHHOM COCTOJDUUI. Tor~ 'ISCTOTII MY'fllpo

BaHHII pa3IUIX I'SHOB, BJil'I "MYT8~0HHH8 cneRTpH" RJI8TOR, ~OJIZBS 0Tpaa8Tb 

~OH8JibHoe C•)CTOJmHe reaoua nPB .ItSHHHX yCJiommx cpe.IJ;H. MoZBo ~

MaTb, 'ITO 8TOT ~HOMeR (eCJIH OH ~eiCTBBTeJibHO HY88T 118CTO) arpaeT 

CYllt8CTB8HHYD pOJib B I'8H8TH'l8CROI H5118H'IHBOCTH RJI8TOR npH H5118~

c.a YCXOBwtX BX oj.HTaHltli. 3aMeTHM, 'ITO T8K08 npe~OJIOlleHHe 6HJIO BHc

Ka38HO P.fePMSHOM H H.~opKHHHM 7!9 / OROJIO ~TH JIST H83~, Ho ~o 
czx nop He nOJIY'IHJIO aKcnepRMeHTaJibHOro no~Be~eHBII. 
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H, HaROHett, noCJie~ee saYe'l8Hlle. lJacTOTY cnoHTaHHoro MYTHPOBa

HHJI RJI8TOR 06ll'IHO xapaRTepH3yJlT 0~01 8~CTB8HHOI BSJIH'IHHOI, BHe 

3aBHCBMOCTH OT yCJioBHI HX KYJibTHBBPOBaHBII. CRBsaHHoe BHIIIe osaatmeT, 

'ITO CnOHTaHsyD yYT86HJibHOCTb RJI8TOK CJie~eT 5~Tb He 0~ 'IHCJIOM, 

a pacnpe~eJieBHeM 8TOI B8Jil'I'lHHH no npoCTpaHCTBY peaHYOB, npH'leM .ItJISi 

pa5HHX I'SHOB TSRH8 pacnpe~eJieHB!I MOI'Y'f nepeKpHB8TDCJ!1 a He COBIIa-

~;/18/. 

JJnepavpa 

I. Timofee!f-Ressovsky B.W., Zimmer K.G., Delbruck M. 
tiber die Natur der Genmutation und der Genstruktur. Baehr. Ges. 
Wiss. Gottingen {Math.-Fhysik. Kl., Facbgr. VI, Biol.), N.F. 1 

1935, Bd. 1, No 13 1 s. 189-245. 
2. Jio6ameB M.E. asHOJIOJ:'Hli9CKSH (napaaexpoTH'l9CKSH) I'HIIOT838 MYT8~0H

HOro npoqecca. BeoTH • .lieHBHrpa.u;. ya-Ta, 1947, Ji 8, c.I0-29. 

3. Novick A., Szilard L. Experiments with the chemostat on sponta
neous mutations of bacteria. Froc. Nat. Acad. Sci. 36 {1950), 
708-719. 

4. Novick A., Szilard L. Experiments on spontaneous and chemically 
induced mutations of bacteria growing in the chemostat. 
Cold Spring Harbor Symp. Quant. Biol. 
10 (.L::t,l j, JJt--'4-J• 

5. BpeCJiep C.E. 0 npoHcxos,tteHHH cnoHTaHHHX MYT~A. B KH.: llpo6Jiew 

HOBelmel HCTOPBH 8BOJIIliti!OHHOro Y'l8HJUI. JI., Hayxa, I98I, c.27-3?. 

6. Bresler S.E., Mosevitsky M.I., Vyacheslavov L.G. Mutations 
as possible replication errors in bacteria growing under 
conditions of thymine deficiency. Mutation Res. 19 {1973)281-293· 

?. Barclay B.J., Kunz B.A., Little J.G., Haynes R.H. Genetic and 
biochemical consequences of tbymidylate stress. Can. J. Biochem. 
60 {1982) 172-194. 

8. Kunz B.A. Genetic effects of deoxyribonucleotide pool imbalances. 
Environmental Mutagenesis 4 {1982) 695-725. 

9. Genetic consequences of nucleotide pool imbalance. {Ed. F.J. 
de Serres), Flenum, New York, 1985. 

IO. ~H r.E. 1BsHecnoco6HOCTb, ~O'IYBCTBETe.llbHOCTD, yYT86R~b
HOCTb Kn8TOR H N8T860~8CR8R HeCT86~HOCTb ~. M.: 3HeproaTOM
BS~aT, !983, 232 C. 

II. Bpayu B. reaeTHRB 6aRTepltll. M.: HaYJ<S, 19681 c.JOO. 
!2. 3axapoB H.A., KollHH C.A., KoDHa T.H., ~,D,opo:sa }LB. C6opP.l!K 

ueTo~oB no reHeTHJ<e ~uell caxapowo.eToB, Jl. 1 HaYRS 1 1984. 

13 

' 



13. !riJI:&HHa B.JI., Koporo,nHH B.H • .UoKasaTeJII>CTBO peaJI:&HOCTH YJ18Jm'ieHHJI 
'i8CTOTH B03HBKHOB8HHK peBepCOB y ranHO~HX ~EKe! npH yYeH:&me
HJrDII co.nepl!SHHH a.neaBHa B cpe,ne. reaeTHKS, 198?, T.23, Ji 4, c.630. 

14. ~enypao! A.H., MBxoBS-UeHOBa H. 3axoaoMepaocTH BHaRneHHJI MYTaH
TOB aa ce~eKTHBHHX cpe,nax. llpenpHHT OHHH, PI9-8?-563, ~6aa, 
198?. 

15. XpoMoB-EopmcoB H.H. MeTo.zt ynopa.no'ieHHoro noceBa ~ mc~e,noBaHHJI 
MYT8UHOHHOrO npo~ecca y MHKpoopraHH3MOB. B KH.: KoH¢epeHUBH no 
reHeTHKe npoM!liiiJieHHHX MHKpoopraHH3MOB, l..{axKa.n3op. Tes. ,noM. M., 
Hayxa, 19?3, c.35. 

16. !riJI:&HHa B.JI., Koporo.ItBH B.H., ~!em ~. Bmmame co.nepl!SHHJI a,neHBHa 
B UHTSTe~:&HOI cpe,ne HS 'i8CTOTY B03HBKHOB9HHH peBepCOB Y rannoH,It
HHX .npomxel. reaeTHKS, 1985, r.2I, Ji IO, c.I643. 

I?. Ilyina V.L., Korogodin V.I., Fajszi Ca. Dependence of sponta
neous reversion frequencies in haploid yeasts of different 
genotypes on the concentration of adenine in the medium and on 
the age of culture. Mutation Res. 174 (1986) 189-194. 

18. !riJI:&BHa B.JI., Koporo,nHH B.H., ~lcH ~. 3aBHCHMOCT:& 'iBCTOTH o6paso
BaHHH peBepcoB pasHHX THnoB y ayxcoTp~ no a,neHHay .npozzel 
oT co.nepl!SHHJI a,neHBHa B cpe.ne. reaeTHKS, 1987, T.23, Ji 4, c.637. 

19. Herman R.K., Dworkin N.B. Effect of gene induction on the rate 
of mutagenesis by ICR-191 in Escherichia coli. J.Bacteriol. 106, 
No 2 (1971) 543-550. 

I';TKOIIKCI> IIOC~a B R3,It8TQ.1Il>CK!d\ OT,ItM 
19 MaR 1988 ro.na. 

14 

KoporQAHH B.H. H AP· P19-88-351 
CnoHTaHHWM MyTareHea H ycnoaH~ KynbTMBMpolaHH~ KneToK 

Hccn&Ao8anc~ aonpoc: aaaMCHT nH ~acToTa cnOHTaHHoro MYTHpoaaHH~ KneToK 
OT YCI10BHM HX KynbTHBHpo&aHMR7 Ha CMHXpoHHOM KynbType noK838HO, ~TO MyTaqMH 
npoHCXOAAT 8 s-.aae KneT~HOro qMKna. &wno nOKaaaHo, ~TO "PM KYnbTHBMpoBaHMH 
APQ .. eM Ha ceneKTHBHoM C~e MYTBHTHWe KnOHW noRBnRDTCR B ABYX aonHax: nap
BUR COOTBeTCTByeT npeAC~BCTBOBaa.MM MyT8HTaM, a BTOpaR - 803HMKa~ 8 XQAe 
11ocTaT~HOrO pocTa11

• 4aCTOT8 MYTB .. IfA nOCTOJIMHB, no KpaAtteA M8p8 8 nora.,....
~eCKOM .. ae pocTa KynbTypw. PeaepcMM K npoTOTpotHQCTM nPQMCXQART C paaHOA CKO 
pocnD Ha P83HWX CJ)eA8X. C YMeHb-HMeM KOH .. BHTpa .. MH I'BCJ&c•vc.-o M8Ta8oniiT8 
/aAeHMHa MnM nel4qHHa/ a nMTaTenbHoA cpeAe ~acToTa peaepcMM no coOTBeTcTa~e
MY reHy aoapacTaeT. 3TO HSMeHBHMe 6onee BWPB*BHO AnR I10KYCHWX pe&epcMM t ~ 
AnR cynpeceopHWX. 

Pa&>Ta awnonHeHa 8 Jla&>paToPHM RAePHwx npo&leM OHfiH. 

llepeeQA aBTopoa 

Korogodln V.I. et at. 
fPontaneous Mutagenesis and Cell Cultivation Conditions 

P19-88-351 

It has been investigated, whether spontaneous mutation frequency depends 
on the cultivation conditions. On synchronous cultures it was shown that mu-

1 
tat Ions occur at the S-phase of the cell cycle. Mutant clones of yeast appear 
on selective medium in two waves: the first wave corresponds to the pre-exis 
ting mutantl5, whereas the second to those occurring during "residual growth". 
The mutatJon frequency Is constant, ~t least during the logarithmic growth 
phase of the culture. Reversions to prototrophy occur with different rates 
on different media. With a decrease of the concentration of the necessary me
tabolite (adenine or leucine) In the medium, the frequency of reversion of 
the corresponding gene increases. This dependence-Is more pronounced for lo
cus revertants than for suppressors. 

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