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BBEnEHI1E 

Ilna H3yqCHliJI BnHJIHHJI ycnoBHHKynbTHBHpoBaHHJI aa sacrory B03HHKHOBCHHJI 

pCBCpCOB Y ayxcorporpnsrx npo)fQl(CH Mbl npC)1)IO)f(HnH cnenyiouryio MCTOAHKy/1 I. 

KnCTI<H RCXO/J,HOH xynsrypsr npo)fQl(CH C noxrouu.ro MCTannRqCCKOrO penmucaropa 
HaHOCJlT aa snepasre <pMbTPbl, nOKpblBaIOIURC IlRraTCnbHYW cpeny, paarnrryio B saur
KR IICTpR. Ilocne RHKYO:Uum B TCqCHHC rpetiyessoro BpCMCHR B TCpMOCTaTC 3TH 

<pMbTPbl, BMCCTC C BbIPOClllHMR na HHX KOnOHRJlMR, nCpCHOCJlT B HOBblC qalIIKH 

IICTpH na CCnCKTRBHylO cpeny, HC conepscauryro HC3aMCHHMoro MCTaoonRTa. Ha ce
nCKTRBHOH cpene npeaeryuiecraa B POCTC npnofiperaior KonoHHH peaepcon, xoropsre 
H asrpacraror nOCTcnCHHO ua nOBcpXHoCTR nepaa-nmx KOJlOHHH. Bsranneane pCBCp

COB aa CCnCKTRBHOH cpene npoHCXOAHT B TCqCHHC 8-10 CyTOK H onHCblBaCTCH nay
BepII.lHHHOH KpHBOH. Ilepsyio sormy nOH KpHBOH COCTaBnJllOT npeRMYlllccTBCHHO 

pesepcsr, B03HHKalOlllHC B KOnOHHJlX ayxcorporpusrx KnCTOK no HX nepenoca na 
CCnCKTHBHyw cpeny, a nropyto nonny - peBCpCbl, B03ffHKaIOIURc ysce nocne nepe
noca na CCnCKTHBHYIO cpeny, B OCHOBHOM, aa CqCT OCTaTO'IHOrO pocra 12 I, Ecnn orpa
HH'lHBaTbCH yqCTOM ofintero xacrra B03HHKaIOIURX pCBCpCOB, TO perncrpanan rex 
H3 HHX, KOTOpbIC COCTaBnJllOT ncpBYIO Bonny, OKa3bIBaCTCH snorme nOCTaTOllHO 12 ': 

Ecna )I(e Y'IRTbIBaTb oraensno pCBepcbl pasasrx THnoB, H npexote BCCro 1I0KYCHbiC 

H cynpeccopaue, COOTHOlUCHHC KOTOpblX B 3aBHCUMOCTH OT YClIOBUH KYlIbTHBHpoBa

HHH MO)l(eT H3MCHHTbCH B nCCJlTKH paa /3, 4/, TO )I(CnaTClIbHO oolIce rurarensno BbIHC

HHTb AHHaMRKy HX BbIHBneHHH: na)l(e HCOOnbII.lHe pa3nUlIHH B CKOPOCTHX ofipaaoaa
HHH KonOHRH pasasrx peBCpCOB MOryT CYlllCCTBeHHO nOBnUHTh na HX coornourenne , 
peracrpapyeraoe B TCX MR RHhlX ycnosaax. 

Peaynsrarsr H3yqCHHJI AHHaMRKR BhlHBnCHRJI KOlIOHHH peBcpCOB na ccnCKTHB

HOH cpene orracansr B HaCTOHlllCH paOOTC. IIPR nJIaHHpoBaHHH OnhITOB Mhl Y'IHThJBa

na, 'ITO pa3JIH'IRH B cpoxax BhlJlBJICHHJI paaasrx peBCpCOB MoryT OhlTb CBH3aHhI 

C TaKHMR <paKTopaMR, KaK npnpona pCBCpCOB, COCTaB nHTaTClIbHOH CpCAM, paastepsr 
KOlIOHHH aYKCOTpo<PHbIX KJICTOK, 3TH pesepcsr COnCp)l(aIURX, pa3JIH'lRH B nOJIO)l(CHHH 

KnCTOK B TaKRX KOJIOHHHX H pa3JIH'IHJI B cpoxax HX B03HHKHOBCHHH. 

OEbEKTbl 11 METOnl1K11 

lJITaMMbI 

B paOOTC RCnOJIb30BanH cncAYWIURC lUTaMMhl aYKCOTpo<PHhIX ranJIOHAHbIX 

npo)fQl(CH Saccaromyces cerevisiae: p-192 (a ade2-192), nonyqCHHblH OT nporp. I1.A.3a

xapona; llK769-172 (a ade2-192 lys5-3), JIlOOC3 HO CRHTC3HPOBaHHbrH AJIH Hac n OKTO

pose A.EJlCBHHhIM rryress CKpelllHBaHHH KJIeTOK lUTaMMa 769-pI92-15B-n4 
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(a adc2 -1 9 2 l y sS-3 ) , rrOJIYlJellHOr O OT ,lJ,OKTOp3 Il.Ad'opneuana, C KJI eTK3l\lli nporo

rporpnoro WT3MM3 172 113 K OJIJIeKlum nporp, P.M o pTHMep3, 11 nocnenyiouiero BbI,lJ,e

JIeHHH cerperanroa C YK333HHbIMH M3pKep3Ml1 . 

Ilpoaeneane OrrbITOB 

KneTKH ,lJ,po)l()f(eii, asrpauiemrsrx H3 rrOJIHOH cpene (llC) /5 I, C n o xsoumo HHO

1<YJIHTOp 3 H3HOCHJIl1 H3 anepa u c <pItJIbTPbl, noxpusaromae rrOBe pXHOCTb 3r3pH30 B3H

HOH cpenu rpefiyereoro COCT3B3 B lJ3W1<3X Ilerpa, Q3WKH HHKy6upoB3JJUCb B TepMO
0CT3Te n p n 30 C. lloCJIC aroro <pIUIbTPbI C asrpocurnr-nr H3 HHX KOnOHl1Hl\lli nepeno

CHJJH B HOBbie lJ3WKI1 Ilerpa 113 Cen eK TI1BHYIO cpeny (CC) , nl111IeHHYIO aneaana. 

B ne xoropsrx OrrbIT3X uenocpencrsen ao nepen nepenecenaera H3 CC HJJH TOT'I3C 

n o cne aroro K3:>K,lJ,YIO KonOHHIO (OT ,lJ,en bHO) p 3CTHp 3JJH CTeKJIHHHOH rr3JlO lJKOH ,lJ,llH 

r o r o , lJT0 6bI BbIHCHI1Tb, CO,lJ,ep)l(3TCH JIH B HeH Ml1 KpoKOJIOHHI1 p enep co a , COCTOHIllHe 

113 HeCKOJIbKI1X KJIeTOK; npa 113JJHqJll1 T3KHX KJIeTOK H3 MeCTe p3CTeprOH n epBHqJlOH 

KOJIOHl1H BblP3CT3JlH ABe UJIH 60JIbw e KOJIOHHH H,lJ,eHTHqJlbI X peaepcos ("MHO)l(eCT

BeHHbIe " peaepcu) , TOr,lJ,3 K3K OT,lJ,eJIbH3H KJIeTK3-peBep c 0 6 p 33yeT TomK O O,lJ,IIy 

KOJIOHHIO ("e.rurnHqJlbIe" pe aepcsi) / 4/ . Hepacrepr sre lUIH pacreprsie KonoHHH , ne
0peaeceansre H3 CC , HHKy6HpOB3JIH npa 30 C ,lJ,0 12 CyTOK , e)l(e,lJ,HeBIIO OTMe'l 3H 

rrOHBHBu.rneCH KOJIOlUm pes epcoa. K HCXO,lJ,y 12 Cy TOK npouecc BbIHBnellHH pe 

sepcoa , K3 K npaaano, 33B epW3JlCH. 

BbI,lJ,eJIeHUC p eaepco a 

113 K3)1(,lJ,OH K OJIOHUH p CBepCOB scxope rrOCJIe rrOHBJIeHUH HJlH B K OHUC OrrbIT3 

n ernea OT6Hp3JlH n po fiy , KOT Op yw p3CCeB3JlH nCTOIll3IOIllHM WTpUXOM H3 Cc. E CJIH B 

T3KOM paccese BbIP3CT3JlH O,lJ,IfOp 0 ,lJ,HbIe KOJIOHHH , HX OTHOCHJJH K HCTHIlHhI M pesep

C3M (vro H 6billO B rrO,lJ,3BJIHIOIlleM 60JIblIIHHcrnc CJIy'l3eB) H Hc rrOn b30 B3JJH nna 

M<P<pepeHUHpoBKl1 H3 JIOKycHhIe 11 cynpeccopnue. 

llu<p<pepeHUHpoBK3 pesepcos 

Ilna M<P<pepeHUUpOBK l1 pesep co s 113 JIOK y cHbI e (L) - U cynpeccopnue (5) 
It CnOnb30B3JJH MHHHM 3JlbHYIO cpeny (MC) 003 3,lJ,eHHH3 H JIH3HH3 (MC1) H M C 6e3 

3,lJ,eIlHH3, HO CO,lJ,ep)l(3IllYIO 3 0 Mr/n JIH3HH3 (MC 2 ) . KneTKH K 3)1(,lJ,Or o p es ep ca cycnen

,lJ,l1POB3JIH B BO,lJ,e , P33JIHTOH B JIY!IKH, OTKy,lJ,3 HX nepeirocana nnoxyn s r o po xr H3 nc, 
M C1 H MC2 .llu<p<pepCHUHp oBK y pe s ep co a npOBO,lJ,HJlH B rpa 3T3n 3. 

H3 nepnora JT3rrC onpenenana OKp3CKy KonOHHH pesepcoa. H 3 6oJIbu.rnx Bbl

fopxax pesep cos 06011X WT3MMOB 6billO yCT3H0BneHO, 'lTO 1<3K H3 nc, T3K H 113 

MC1 K on OHHH p ea epco n lJeTKO P33JIUlJ3IOTCH rro OKp3CKe: nexoropsre K OJIOHI1H ,lJ,0 

KOHU3 KyJIbTHBHpoB3HHH COXP3HHIOT 6eJIbIH lI,BeT, npyrne xce H3 4-5 CyrKH CTaIlO

BHT CH B TOH HJIU HHOH crenenn oxpaurenasrera, OT 6JIe,lJ,H0-p030BbIX ,lJ,0 KP3CIIblX 

H Te MH O-BUlUHeBbIX. 

H 3 nropor-r aranc , npuMelluMoM rorrsxo K lIIT3MMY, ayxcorporptroray rro anc

HIDIY U JIU3HHY, ncnonsays CPC,lJ,bl MC 1 H MC2, onpe,lJ,eJIJlJII1 npororpodnrocrs pellep

COB. H3 6omu.rnx BbI60PK3X 6billO yCT3HOBneHO, lJTO rrp3KTHlJeCKH see 6eJIbIe pe

aepcu 6billU npororporpasu-ra TOJIbKO rro 3,lJ,eHHHY H COXP3HJlJII1 norpefinocrs B JIH

3HHe, 3 OKp311IeHHbIe peaepcsi OK333JJHCb npororpodiasnra rro o60HM MeT360JIHT3M. 

Pe30HHo 6billO nonycrars , 'lT0 rrepBbIe COCT3BJIHIOT rpyrrrry H3 JI01<YCHbIX pesepcon , 

3 BTopbIe - H3 cyrrpeccopHbIX. 

H3 rperser-r srane 6bill npoaenea reHeTHlJeCKl1H 3H3JlH3 37 cnysaiino Bb16p3H

HbIX OOJIbIX pesepcoa 11 31 OKp3llIeHHOrO, B03Hl1Ku.rnX H3 KJIeTOK lIIT3MM3 llK769-172 . 

Ilepasie H3 Hl1X 6billH npororporpasra ronsxo rro 3,lJ,eHHHY, nropsr e - H rro 3,lJ,eHI1HY, 

H rro JIH3HHY. I'eaeraxecxaa 3H3JlH3 JTHX peBepcoB nposoztancs rro MeTO,lJ,HKe, npen

nO)l(eHHOH A.E .lleBHHbIM H H.A.KoJITOBOH . Ilna sroro KJIeTKH pesepcoa CKpeIJ..IH

B3JlH C KJIeTK3MH recrepnoro lIIT3MM3, qyBCTBHTeJIbHOrO K UHKJIOreKCHMH,lJ,y H npo

rorporpuoro no anennny H ayxcorporpnoro rro JIeHUHHY. Ilepenesarsraaa 63PX3TOM 

KJIe TKH H3 CC 6 e3 ,lJ,06aBOK 3MUHOKHCJJOT, OT6Hp3JlH KOJIOIlHH ,lJ,HI1JlOH,lJ,HbIX KJIeTOK. 

3TH ,lJ,HIJJloH,lJ,Hble K ileTKH nepeaocana H3 npencnopynanaonayro, 3 33TeM H3 cnopy

JIHUHOHHylO cpeny, Ilpocnopynaponaaume KJIeTKH H3HOCHJlH HCTOIll31OlUHM WTP"

XOM H3 llC C UHKJIOreKCHMl1,lJ,oM. B CJIylJ3e MyT3HTHOrO anea an o a o r o rena (ade2-792) 

H3 <poHe 6eJIbiX KOJIOHHH HCTOIll31Omero WTpHX3 BH,lJ,Hbl xpacasre KOJIOHHH cerperan

TOB. B CJIylJ3e nox y cn o ii peaepcaa KP3CHbIX cerperaaroa He 061l3PY)l(J1B3CTCH. B pc

JymT3Te nposenennoro 3H3JIH33 yCT3H0BneHO , 'lTO nee 37 pesepcoa, 06p33ywUll1X 

6eJIbIe KOJIOHHH , He BbIIlleIJJlJIJIH KP3CHbIX cerperanron, 3 H3 31 peBepC3,06p33YIO

utero 01<p3WeHHbIe KOJIOHHH , 29 BbIIlleIJJlJIJIH xpacnsre cer peraarsr, B ,lJ,ByX cnyuaxx 
3H3Jl113 BbIHBHJl CMeCb KJIeTOK : KJIeTKH , He nsnuennaaurae , H K JIeTKH , asuuennauuruc 

Kp3CHbIe cerperanrsr, MO:>KHO npenrtonozorrs , 'lTO B 3THX ABYX CJIy'I3HX MbI H36mo

,lJ,3JJH H3 <pOHe rrepsasaoa MYT3II,IDI noxycnoro rima BTOpHqJlylO, 113MeHI1BWYIO OKp3C

xy KOJIOHHH. B u eJIOM reHeTHlJeCKHH 3H3JJH3 rrOK333JJ xopouree cornacne C M<p<pe 

peHUHpoBKOH H3 JIOKycHbIe H cyrrpeccopnsre pesepcsr rro OKp3CKe H 3yKCOTpo<pHO

CTHM KJIeTOK . 

XOPOlII3H TOqJIOCTb <peHOTHIlHlJeCKOH ,lJ,11<p<pepeHUHpOBKH pesepcoa nna WT3MM3 

llK769-172 H OlJeHb xopowee COOTBeTCTBl1e 6 eJIOH OKp3CKH peaep cos npororporp

HOCTI1 TOJIbKO n o 3,lJ,eHHHY, 3 P030BOH - no 3,lJ,CHHHy 11 n113111lY , K3K ,lJ,JlH WT3MMOB 

llK769-172 , T3K H ,lJ,JIJI lIIT3MM3 769-pl92-1SB-n4, rr03BOJIHeT ,lJ,YM3Tb, lJTO 11 Y WT3M

M3 p192 JIOKycHhIe pesepcu 0 6 P 33Y1OT OOJIbIe KOJIOHHH, 3 cynpeccopnste - OK p 3w eH

nsre . 3TO 33KJIIOlJeHHe HeCKOJIbKO P3CXO,lJ,HTCH C pe3YJIbT3T3MU p360T T.A.llYTO

BOH /6 / , rne 6billO rrOK333H0, 'lT0 nexoropsre cyrrpeccopnsre penepcsr ,lJ,po)l()f(eH 

WT3MM3 p-192 Moryr 06p330Bbm3Tb KOJIOHHI1 fienoro UBeT3 . P33JIUqJle JTO, cxopee 

s cer o, 06ycnOBJIeHO P33JIl1qJ1HMU B COCTaBe CC, HCnOJIb30B3HHblX H3MU 11 llyTOBOH , 

'lT0, K3K np3BHJlO, BJIHH eT H3 OKp3cKy KOJIOHI1H 3,lJ,eHHHOBbIx MyT3HTOB ,lJ,p0 )l()f(e H. 

YqJITbIB3H nee JTO, MbI B caoeii p 360Te ,lJ,OCT3TOqJIO H3,lJ,e:>KHhIM xpu repaexs 

JIOK yCH OH npaponsr p eaepcos CqJlT3JJH 6e JIylO OKp 3CK y 0 6 p 33ylOIllHXCH KOJIOHHH, 

3 cyrrpeCCOPHOH npaponsr - poaoayio . ECJIH aexoropsre cynpeccopnsre pea epcu 
11 06P33Y1OT HeOKp3llIeHHbIe HJlH CJJ360 oxpanremn. re KOJIOHHH / 6 / , 310 M O)l(eT npa

BO,lJ,HTb K nercoro posry 3aBblWeHHIO KJI 3CC3 noxycnsrx pesepcoa H 33Hl1)1(eHl11O KJI 3CC3 

cy n peccop n six, 'lT0 , 0 ,lJ,H3KO, He BJIHH eT CYIlleCTBCHHO H3 OCHOBHbIe 0 6H3pY)l(e HHhIe 

H3MU 33KOHOMepHOCTH. 
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PE3YJIbTATbI 11 OECY)I{llEHI1E 

Kpnasre BhlHBnCUHH pCBCpCOB 

Ha pHC. I n Ka1lCCTBC npHMcpa npnsenensr )].BC rucrorpaxeasr BbIHnnCHHH 

pesepcoa ua CC y ncnonsaoaaxasix lI aMM urrar-nros nocne npensapnrensnoro non
paumnamrs na cpenax, conepxaumx paaaoe KOnH'ICCTBO aJJ.CHHHa. 3TO - THnM'IHhIC 

JJ.ByBCplIIJIHHbIC xpnauc . Ha pHC . 2 AnH JTHX IKC lllTaMMOBIIOKa3alIa J].MHaMMKa 

L 
OTlIOCHTCJlhIlOro conepxcanna JIOK YCIIbl X peaepcos ( . 100%) CPCAH BCCX,'+ S 

BhlHBHBlIIHXCH K nannor-ry CpoKY. Xapaxrepuoir OC06CHIIOCTbIQ 3JJ.CCb HnnHCTCH no

crCIIC lIlIOC yBCilM'leIIHC, C rC'ICIIHCM nperaenn, OTHOCHTcnbHoro COJJ.cpIKaHHH noxyc
IIblX pesepcon . TaKOC ItlMCIICHlIC COOTlIOlIlCHIIH L!( L+ S) IIMCCT MCCTO AnH 060IlX 

lIITaM M OB H paaiu.rx yCJl<JBHIi rtpenaaparensnoro K ynbTHBHpoBaHIIH, CKa3bIBalOllU1X

CH r onsx o ua CKOpOCTIl lIapaCT3111iH norm 
npaxmu.r , o tiycnonna earo unrc JlIlHaMIIK Y 

BblHIlJl ClIlIH p CBCp COB , noxaaannyio na 
pIIC. I H 2 , 06111HC J].JIH paam.rx I IITaMMOB 

II IIC 33nHCHT o r BHCLIlIH1 X yCiIO BII Ii . M OIKHo 

nCpC41ICJlHrb IICTbIPC r aKH C IIpHIIHHbl: 

I) p a3110 c CCJlCK Tl I BIIOC naUJlCIII1C KJl CrOK 

HCXOIl.Horo IIITaMMa ua JlOKYCHblC H c y 

npe ccopnue pea epcsr , 3a m iC HlIlCC OT ycno
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PIlC. I. Ilunasuuca eunen euu« p eeepcoe 

Ita Cei leK Tll8HOU cpeoe noc/(' e u p atu u
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C aoeHIlHOM : a - UlTaMM E K769-172, 
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UlTQJ.fM p192. 100 .\ f.!// l ao euuu a ( 122 pe
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BpeMR IIHKy6awm aa CC, cYT. 

PI./C.]. Iluuauutca o ruocuren suoeo co
oepscanus / IO KYCHbIX cpeou ecex pc

eepcoe, Bblf/ 81./6U1I./XCf/ K oaHIIOM)' 

CPOKY ua CCJ1CKTuaHOu cpeoe. nITQ..\I.\f 
llK769-172, 5 ,\f ~/; l aoenuna, 653 pe
eepca (a); 500 M .!/ // aoeuuua, 98 1 
peeepc (6) ; UlTQ..~fM pI92. I Me/;l 
aoenuna, 110 pee epcoe (8) . 

nHH HX nperraapnreasaoro KynbTHBHpOBaHHH ; 2) pa3110c paCnOJlOIKCHIIC pcaepcos 

B HCXOJJ.HbIX KonOHHHX H CBR3aHIIOC C JTHM pasnoc UpCMH, rpetiyiourccca Il.iJH ofipa
30BaHIIH H3 HHX BTOpHtIHblX KOJlOHHH , Bllll.HMblX aenoopyxennsna rJla30M; 3) paaxaa 
CKOpOCTb pa3MHOIKCHHR .KilCTOK HC3aBHCHMO B03111lKalOLIlllX pesepcoa; 4) paansre 
CpOKII n 0 3HH K HOBCHHR paaasrx peaepcon H CBH3aHHbiC C 31'HM paaasre pasraepst 
pCBCpTaHTHblX MMKpoKonoHHH K MOMCHTy ncpcuoca n a CC. Ilortpofiyer-t BbIRCHHTb, 

KaKoH BKJlm BHOCHT B 31'OT npouecc KaIKJ].aH H3 JTHX IIpM'lHH. 

MapKHpOBK3 HCXOJJ.HbIX KOJloHHIi KilCTKaMH pCBCpCOB 

fum nposepxa, B KaKOH MCpC CCllCKTHBllblH <P3KTOP MOIKCT BllHRTb ua J].MHaMH 

xy BblHBllCHIIR pCBCpCOB , aa urraseae p-192 6blJlH nponeuensr cncJJ.YIOLIlllC onsrrst. 
L- H S-pCBCpCbl, BblnCllCHHbIC nocne npcnaapnrenurof IlHKy6aUllH KnCTOK na cpene 
C 10 M r / n aneanna, notiaanana B COOTHOWCHHH 1 :200 K CYCIICH3HHM ayxcorporpus ix 
KJlCTOK p1 9 2 , np enaapar ensno nsrpauiennsix H3 cpenax C 10 H 100 M r/n anC IIHHa. 

Bcero HcnOnb30B aJIH no 20 noxycaux pCBCpCOB H n o 20 cyupeccopasrx. Kouuenrpa 
WlIO KJlCTOK B cycnensan n OJJ.6HpaJIH T3K, 4T0 6 bl npn n OCCBC HHOK yJlHTOpOM C 220 

WTbl p b K aMM a a KaIKJ].bl f l HHOK y l llOM npaxonano cs B cpcrutcsi IIpHMCpHO n o 2 0 0 

3yKCOTp O<pHbIX KnCTOK H no I KJlC TKC pCBC pC3. 113 CMClU311HOH cycncII31111 11CJlaJl1t 

orne xarxn H3 <pllJlbTpbl , HaJI OIK CHllb l C IIa CC (KOHTpOJl b), II a a cpen s r C 10 Mr/Jl 

aneuan a ( AnH ayxcorporpusrx KilCTOK, BblPOClI III X 11 3 31'oli CpCIlC) II C 100 Mr/ JI 

m CIIHH a (nns aYK c OTpo<PHbiX KJ1CTOK, BbIPOCWII X n a 31'OH CpCAC). 4 311J KH Ilcrpn 
co cpenoii, conepxcatue ii mCIIIIH, HHKy6HpOBaJIII 5 CYIOK , n OCJIC xcro <pHJlbIPbl C Bbl 

p OCW HM ll K o nOHHHMll n cpCHOCHJlH a a CC H lIPOllOJl IK aJIH II X HHKy6aUMIO . 1I 0JlUJIHIO

IIlHecH KOnOHllM pCBCpCOB Y 'lllTbIB aJIM CIKCnHCBHO B TC4CHHC 7 Cy TOK (u a 5 CYT K H 

II X BblRBnCHllC 3aBCPWMJIOCb) . ~II aa ClICT c nO HTa1ll1O B03HH KalOl!U1 X PCUCPCOB , 

110 crreuaansao np oaenemrofi OUCH KC, IIC npeasn uan 3-5% OT 'IMCJIa KOJIOII II H, ofipa
3Y1OlllltXCH H3 KJICTOK-MapKcpoB , H II C M or 3H34HI CJlbll0 HCKa3HTb peayru.r urur. 

Hrorn 31'HX JKCIIepHMcHTOB CBCnC Hbl B Ta 6Jl . I . Cpaaneuae C K OHTpOHlIMH 

I10Ka3bIBaCT , 'ITO K3K aa cpene C 10 Mr/n anCHHH a, T3K H 113 cpcne c lOn M r /H aaeaa 
IIa KOHOHHH 06pa3ylOT npaKTll4CCKII BCC xnerxn peaepcoa-raapxepoa . Ms: BMAllM TaK 

IKC, 'ITO Ha CPCJJ.C C 10 Mrl ll mCHHHa xonoaan pcuepcos BbIHBJlRIOTCli 6bIcrpcc, 4CM 

a a cpenc ciaO ui!» aneuaaa. 11, aaxoae u, BMUIIO, 'ITO na 0 6C HX cpenax L -pCBCpCbl n o

HnJlRIOTCJI B 60ncc paHHHC cpoxa H 60Jlce upysor o, 4CM S-pCBepCbl, 4TO OC0 6 CHHO 

3aMCTHO nocne HX nonpauoraaxaa H3 60Jlec 60raTOH a.uCHllHOM cpene, 
TaKHM 06pa30M, MOnenbHaH caryauaa ( c noxroursio BHOCllMblX B xonoaaa 

aytccorporpnsrx KilCTOK pCBCpCOB) naer Ka4CCTBCHHO raxyio IKC xaprany nsr
RBJlCHllH peBCpCOB, KaK na pu c, I, XOTH II fionee CIK aTYIO BO BpCMCHll. Ilocnenaee 
anonae 06bJlCHllMO - sens KJICTKH pCBCpCOB nHOCHnlt· B KOJlOHllH npa llX 3aCCBC, 

UK 4TO K MOMCHTy nepenoca Ha CC oaa 06pa30BaJIM MHKpOKonOHllH, COAcpIKalI.\Hc 

npasrepao no 10
2 _103 

KlICTOK. MclKUY C060H r axa e MllKpoKonoHllH pasnasanacs 

ron s x o pacnonoxcenaest cpena oxpyacarouucx HX ayxcor poqmsrx KileTOK, 'ITO H 

06yCllOBllHBaJIO paCTJlHyTOCTb no BpCMeHll (no 4-5 Cy TOK ) 06paJOBaHHH HMll Bll

nHMblX rnaaoss KOJlOHHH. Ho TaK KaK paanasaa B paCnOJlOIKCHHll B ayxcorpotpasrx 
KOJlOHllJlX AnJl L- II S-pCBCpCOB JJ.onIKHbl 6bITb HnCHTHtIHbIMll , fionee n03nHCC Bbl

5 4 



Tatinuua 1 803HUKalO~UX B TaKHX xonoaaax, MbI Hcnonb30BaJIH Ami HX MapKHpoBKH HHAyK
.Il.HHaMHKa BblffBneHHff noxycasrx (L) H cynpeccopastx (S) peaepcou-siap UHIO pCBCpCOB 'Y-KBaHTaMH 137CS (ycTaHOBKa "CBCT", MO\llHOCTb A03bI 35 [p/MHH). 

KCpoB Ha ccnCKTHBHOH CpCAC no cn c npCABapHTenbHoro nOAp~HBaHHff B TClJeHHe OlJCBH,D;HO, lJTO HHAYUHPOBaHHblC 06JIylJCHHCM pCBCpCbI KaK L-, TaK H S-THna B03HH
5 CyTOK B KonOHHffX ayxcorporpusrx KnCTOK na cpen ax C 10 H 100 Mr/n aJJ,CHHHa. KalOT OAHOBpCMCHHO, B car-isrx pasnsrx MCCTax· HCXOllHhlX K01l0HHH, H pa3JIHlJHff 
IIhaMM p192 B HX BblffBncmiH, ecna TaKOBblC CYIl.lCCTBYIOT, MorYT 6bITb ooycnoanenu TOJIbKO 

pa3JIHlJHffMH caMHX pCBCpCOB. 
Conepxanae aJJ,CHHHa B MC 10 Mr/n 100 Mr/n Msr HCnOnb30BanH ABC MCTOAHKH: I) KnCTKH WT3MMa p-192 BbICCBanH r aso 
-- HOM na rIC, TaM )I(e 06nYlJanH B pa3HbIX AOJaX H TOTlJaC )I(e, npa nOMOIl.lH pennmca
THn peaepcoa L S L S ropa, nepeHOCHJIH ua CC, rne HHKy6HpOBaJIH AO nonuoro BblffBJIeHHff pesepcos ; 

2) K1lCTKH WTaMMa p-192, asipameam.re ra30HOM aa rIC, nepeuocann penrmscaropoj-r
 
lIHcno xaurex Ilerpn 5 8 6 8 na CC, rne HX 061lYlJanH H HHKy6HpoBanH nanee no nonnoro BblffBnCHHff pCBCpCOB.
 

rIPH HCn01lb30BaHHH nepaoii MCTOAHKH MbI onpCACnHJIH AHHaMHKy nuaane

06111CC lJHCJIO Kon oHHH 1105 1768 1326 1768 HHff HHAYIIHPOBaHHblX peBcpcoB H KpHBblC 3aBHCHMOCTH BbIXOAa L- H S-pCBCpCOB
 

OT A03bI 06ny'ICHHff. 
lIHcno KonoHHH C penepcasta n % n % n % n % KaK nOKa3aHO aa pHC. 3 , AHHaMHKa asrsnrrenaa KaK CnOHTaIIHO IW311HKalO

untx, TaK H HHAYIIHpoBaHHblx peaepcos HMCCT CXOAHblM xapaxrep H nOA0611a TOil, 

CpOK HHKy6aIIHl1 1 382 96 ,2 561 87,2 271 69, 1 3 0 ,7 'ITO H306pa)l(CHa na pHC . I . Cneaoaarensno, peayrn.rarsr , nonyseaaue ua CllOIIT311llbIX 
na ccn eKTHBHoM 2 8 2,0 54 8,4 73 18 ,6 170 40,2 H HHAYIIHPOBaHHblX pesepcax, snonae conOCTaBHMbI. Ha pHC. 4a nOKa33110, uro 
CpCAC (CyTKH) 3 1 0,3 9 1,4 30 7,7 152 35 ,9 C yBcnH'IcHHCM A03bI 06nylJeHHff BblXOA pCBCpCOB YBcnHlJIlBaCTCH JIHIICMIIO C H<13011, 

5 6 1,5 19 3,0 18 4 ,6 98 23,2 lJTO CnpaBCAnHBO AnH pCBCpCOB 060HX THnOB. Ha pHC. 46 nOKa3aIlO, 'ITO COOTilOll IC
7 0 0 0 0 a 0 0 0 HHe L/(L+S) npa 06nylJellHH nOlJTH B 5 paa BbIWC, '1CM B KOIlTPOllC, II IIC 331111Clll 

or Beml'IHHbl A03bI. 
CyMMa 397 100 643 100 392 100 423 100 B OnbITC, npo BCACHHOM C nOMO

ursto BTOPOH MeTOAHKH, nepeuecennsre 
4{ , I

Onsrr 79,4±6,7 80 ,4±5 ,1 65,3±7,3 52,9±3,2 na CC ayxcor porpnsre K1lCTKH ofiny
:a )0B cpermesr lJanH B A03C 140 I'p , a 3aTCM onpene  ... 
ai 20ua OAHY nana AHHaMHKy asrasneaaa L : H S ::I

'1awKy Konrpons" 73,5±5 ,2 72 ,6±3,4 66,3±6,2 54 ,8±.3 ,7 pCBCpCOB. Peaynsrarsi npaaeneasi na 8.. 10 

t::. 0
pHC. 5 . JICHa BHAHO, lJTO npa CXOACTBC al 

- ~ )0 L....J 6..c I 
06111CH AHHaMHKH BblffBnCHWI pCBCpCOB 

6* Ilocee Cp03y ua c e.rz eKTu8HYIO cpeoy. B xonrpone H nocne otinysen aa 06e <u ' l O 

gj
3TH rpynnsr CYlllCCTBCHHO pa31lHlJaIOT 0. 10 

ffBJIeHHe Svpeaepcos no CpaEHCHHIO C Lpesepcaxm, OC06CHHO 3aMCTHOC no cne astpa ca no BblffBnCHHIO L· H S-peBcpCOB. 5 0 I~ I 
L.......
 

umaanaa aa CpCAC cIaO Mr/n aJJ,CHHHa, MO)l(eT 6bITb ofiycnonneno ronsxo paannxa B xonrpone, B COOTBCTCTBHH C pnc.Z, 3 J I 
BffMH B CKOPOCTffX ¢OpMHpOBaHHff HMH KonOHHH. KaK BH,!J,HO H3 rafirt . I , KonOHHH BblXOA L- pCBepCOB CO BpCMeHCM B03

~ ~ l> 
S-peBcpcoB ¢OpMHpyIOTCff MeAneHHee, lJeM KonOHHH Lpeaepcoa, npHlJeM pa3nHlJHC al

2: :0
JIO aospacraer C pOCTOM lJHcna oxpyxaroumx HX ayxcorporpasix Kn CTOK: 1J11CnO .a 

al 0 I I .........--.
TaKHX KnCTOK B OAHOM KonoHHH na CpCAC cIaO Mr/n aJJ,CHHHa paEHO npaxrepuo Puc. 3. JIuHaMUKa eunenenun peeepcoe 0::§N ~ I 
0,6x107, a na cpen e C 10 Mr/n aJJ,cHHHa- 10 6 . 

I I B KOHTpOlle [a] u nocae 0611y'leHWl B rt:l: <0 003ax 70 r p (6) ,210 rp (8) U 350 rp
 
Mapxapoa x a HCXOAHbl X KonOHHMpeaepcar-m , (2). Otuuee 'IUCIIO peeepcoe: 123 (a),
 10 

HHAYIIHpOBaHHblMH 06JIy'lCHHCM 254 (6), 495 (e) U 546 (2) . lIIraMM 01 I, I _ " 
1 2 ) 4 5 , 1 8 9 10 11 12 1)

Ta K KaK 3aKOHOMCpHOCTH BblffBnCHHff BHCCCHHbl X B aYKCOTpO¢HbIC K01l0HHH p192. Bpevra ffilKy6awiH na ceneKTHBHOH cpene, cy 
pCBCpCOB-MapKcpOB Mor yT ornnsarsca OT 3aKOHOMCpHOCTCH BblffBJICHHff pCBCpCOB, 

a 

I Ir- - - - - - - - -L...Jc :Cl - 
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PI/C. 4. Bnusuue 0 6! IY 'lCIt W I U L" ' M a 10 
K(Wl/ r(U\/Il ua 8 blXOO ! IO K)'Cl/ bIX 1/ cy

0' I n~ I ~ I bV InpCCCOplth/X peeepcou : a - 3a /W CI/
1-3 4-6 7-9stocrs o r U03bl 0 6. /Y 'lCll tU/ auxooa 

BpeMH HHKy6awfH Ha ee, CYT 
J10 Ky CHbiX (I) II cynpcccopnsix (::)
 
p C8 Cp COH II II X (yM M bl (3) : (jPIIC. 5. Ilonn JlOKYCHblX (0) 11 cy npeccop

TO XC on» oruocure.u.uoeo Il blXOOa HblX (-) peeepcoe, 8blflB IIH UIlIXCfI sa oau
JlO KY CHbl X p Cf:lCp C0 6 . llltasss, pl Y:!. HblU uurepean 8 p eMcHII ua CeJleK TU8 110l1 

cpeoe, (3 KOHTpOJIC (a) u nOCJlC 0 6/1)''Ic

pacraer, rorna Ka K nocne o6JIy ' ICIIIUI nus s o03e 140 Fp (6) . Otituce uuc.to 
B pamtne Cp OKH (\-3 CYT I n OHBiIH  peeepcoe (a - 236 , 6 - 742) npuuuua

CTCH 60iIbwe KOiI OHHH L ·pCllCpCOB . 'l eM et cs sa IOO%.lJJr(U\,J" p192 . 

B 60n c e n03LlIIIIC. 

Pa3J11IIffi C JTO npamurmransno nnn nOHHMaHHH scero npouecca BblHBJI CIIHH 

pCBCpCOB pamsrx TlIII OB , H Mbl OCTaHOBHMCH aa HCM nortpofinee. llilHaMHKa HJMCHC

HHH COOTHOW CIIHH L- H Svpenepcon no BpCMCHH , xapaxrepaas LllHI KOIITpOJIH (pac .Sa) , 
MO)l(CT oanauars. tiro JIH60 L-pCBCp Cbl McnneHHCC <popMHpyror KonoHHH, 'leM S-PCllCP

csr, JIH60 oHH 0 6 p a '3y lOTc H II fioitee nOJLlHHC CpOKH . Orrsrrsi C MapKHpoBaHHCM ayxco
TPO<PHbIX KOJIOHHH KJICTKaMH pCB CpCOB 1I03BOJIlUIH npcnnOJIO)I(HTb , 'lTO JTO HC TaK, 

a onsrrsr C MapKHpOllaHHCM TaKIIX KOJIOHHH 06JIy'leHHCM 00 Ka3{l!/U, xro na CaM OM 

nCJI C Lpcsepcu ~)OPMI1PYlOI KOJIOHHH naxe 6blCTpce, 'lCM Sspeaepcu (pHC. 56) . 

Ho B TaKOM cnyuae xapraua, xapaxrepaas LlJIH KOHTpOJIlI , nOJI)I(Ha oaaaxars IlliOO 

TO, 'lTO CnOHraHHO B03HHKWHC L- II S -PCBCPCbl senyr CC6H B JrOM orHOWCHHH npora
BOIlOnO)I(HbIM 06pnOM, 'lCM raxue )l(C pesepcst, HHnyUHPOBaHHblC o6ny'lCHHCM, IlH60 

ro, xro nHHaMHK3 BblllBnCHHlI L- II S - pCBCpCOB B xoarpone acxaxaerca BO BpCMC-

HH B peaynsrare nonomnrre nsnorc 1I0 BOo 6 paJOBaHHlI pesepcoa L rana, 'l I O H n c<pop

MHp y c r KpHBylO HX BbIHBnCIII1H. Paarpaaavaaars JIH n BC B03MO)l(lf OCTli MO)I(HO 

cnenytouuea 06pa30M. 

3KcncpHMCHTbi 

C pacrapaaaesr KonOHHH na CC 

KaK Y)I(C OTMC'lanOCb B " MeTOnHKC" , CCJlH xorronau ayxcorporpnsrx KJICTOK, 

ns rpautemtste a a cpene C n HMHTHpylOlUHM MCTa 6 0JlHTOM , no lIJiH cpaay nocn e nepe 
IICCCHHJI na CC paCTCpCTb CTCKn HHHOH nanouxoti, JTO n03BO Il HT OTnC JIHTb penepcsr, 
BOJHHKalOm HC 3aBCnOMO no r axoro n cpCHCCCHHH (O IlH 06pa3y lOT KJIaCC " MHO)l(CCT

BCHHbIX" pCBCpCOB), OT rex , KOTO p blC B03HHK alOT 1l0CIlC IlCpC IICCCHHH, B xone "OCTa

roxnoro pOCTa" (KJlaCC "CnHHHlJHbIX" p CBCp COB) / 1 , 2 ': 

B HeCKOIlbKlIX onsrrax, BblllOJIHCIIHblX 110 TaKo H CXCMC, Mbl y tlHT blBallll BCC 

L- H S -pCBCpCbl nepaoii H BTOPOH rpynn. P CJY Jlb Ta Tbl TaKIIX J KCIlCp li MCIITO B npnuc
Il CHbl aa pHC . 6 H 7. Mbl BHLlHM, 'I TO IlHHaMHKa BblHBJlCIIHH MIIO)l(CCTllCIIHblX II Cilllllll'( 

IIblX p CBCpCOB cymCCTBCHHO pasnasaerca - ncpasrc IIblJlllJlHIOTCH 6hlCTpC C, uropue 
MCLlJICHHCC (pHC . 7a H 76). Pa3J1HlJHa 

H LlHHaMHKa OTHOCIITCJlbHOrO cozrepxa-
IIHH L -pCBCpCOB : B rpynne MHO)l( CCT 20 I	 • 

IICIIHblX	 JTa BCnHlJHHa HC 3aBH CHT OT 

lIPOIlOJl)I(HTCnbIlOcTH HHKy6auHH aa 10 a 
C C , a B rpynne CnHHHlJHblX COOTBCT "0 0 Q 00-00,	 ,
CTBy lOlUaH KpHBaH HMCCT JlpKO asrpa
)l(e ll ll b lH MaKcHMyM, H JlHUIb nocne 

50
3 CyTOK CHH)I(aCTCH no yposna "JlaTO fi:ii 
(pHC. 6a H 66) . CYMMapHblc xpausrc	 ...

ili 40 
BblllBJICHlIlI MHO)l(CCTBCHHblX H cm-mll'l  ::r o 
HblX pCBCpCOB lIMClOT crnaxennsre	 go )0 
<pOpMbl, MacKHpylOwHc OTMC'lCHHbIC	 Dl ollblWC OC06CHHOCTH (pHc.6B H 7B).	 u 20 

0.
 
TaKHM 06pa30M, MO)l(lfO C'lH CIl
 

m 10 rars OKOH'laTCnbHO nOKa3aHHb1M , 'lTO	 0. 

><L -pCBCPCbl acerna ofipaayior KOJIOHHH :a 0,	 I 
paasuie, IUIH BO BClIKOM crrysae HC	 is 

>. 
~ 40 

B=: 
II: o 0e: 
o 30 /° 0 0 

Puc. 6. Ilunauuxa OTltOCUTeAblt020 co- t:1: 
0 000

OepJICaHUft noxycnux cpeou ecex peeep- I 20 

COB, 8bUleU6WUXCfI K oanuouy epoxy 
10na CeJ1eKTU8ltOU cpeoe (WTaMM pI92) .

a - MItOJICeCT8eItHble pe6epcbl; 6 
eounuunsu: peeepcu; e - cyMMa MHOo "4 
scecreennsix U eOUltU'IHbIX.	 B p e MJI HHKy61lQHH H8 ce, CyT. 
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:ii Puc. 7. Ilunauutca euneneuus ua ce
gj
... 

lleKTUBHOu cpeoe MHOJICeCTBeHHblX (a)::r a 
U eOUHU'lHblX (6) peeepcoe U ux8

t:: 
CYM.1Wbl (B) . 06U4ee 'lUCIlO peeepcoB : 

III 
o 214 (a), 1515 (6) U 1729 (e).lJJTQJ>IM
<J 
(:1, p192. Ilpeoeapureasnas unxytiauus<I> 
III 
<I> ua cpeoe c aoenuuou B revenue 30 sa
(:1,
 

tI:
 COB. [Ilanuue OJ1Jl I, 10 U 100 Mi! /11
<J 

aoenuua06'beOUHeHbl) . 

Ef 0 n03)1(C, 1.JCM O,!J.HOBpCMCHHO C HHMH 

~ 20 B B03HHKlllHe Svpenepcsr. OrMel.JaBlllHCCH ~ tzs=l
6 

III 10
!S BbIlllC (pHC. 2) OrKJIOHCHlIH or )Toil 

~ 0 1 ~~~ 1) 3aKOHOMcpHocrH 06yCJIOBJIeHbI JIHlllb 

~ BpeMH HHKy6lU.\HH aa ceneKTHBHOH cpene, pa3JIHl.JHHMH B COOrHOllleHHHX L- H 
o CYTKH 
~ S-pCBCpCOB, 06pa3ylOIl\HXCH B xyrrsrype 

BO BpCMH HHKy6aUHH na cpene C aneHHHOM H nOCJIe nepeHeCCHHK aa CC. nCHCrBHrCJIb

HO, KaK MbI BRAHM aa pHC. 6 , CpCnH pCBCpCOB, 06pa3Y1OIl\HXCK B KOlIOHHH ayxco 

rpodiaux KJIerOK no HX ncpcneceaaa na CC, orHOCHrCJIbHOe conepscaaae Lpenep 
COB HeBCJIHKO - OKOJIO 6%, a cpenn pesepcoa, 06pa30BaBllIHxcK nocne, I.C. BO BpC

MJI ocrarosnoro pocra, JIa BeJIH'IlIHa noasnuaerca B cpennexr no 33%. Iloarosry AJIH 

npaBHJIbHOrO onpenCJICHHH coornoureaaa pesepcoa L- H S-rHnoB neofixonarao cono

craaars MC)I(ny C060H peBepcbI, B03HHK3IOIl\HC B onaa H re )I(C nepaonsr pa3BHrHK 

xynsrypsr. 

TIpo61IcMa 

nOJIHOTbI BbIKBJlCHHK pCBCpCOB 

DOJIbllIaK pacranyrocrs BbIHBJIeHIUI na CC pCBCpCOB, B03HHKllIHX B KOJIOHHKX 

ayxcorporpasrx KJIerOK, n03BOJIHCr nYMan, xro nonnora HX BbIKBJICHHK MO)l(Cr 

HaXOnHrbCH B 06parHOH 3aBHCHMocrH or passrepa HCXonHbIX KOJIOHHH, npHl.JCM 

AJIJI pa3HbIX rpynn penepcoa JIO MO)l(Cr 6bITb BblP3)i(CHO B Pa3HOH crenena, 4acTHl.Jll0 
t I aror sonpoc y)l(C paCCMaTpHBaJICH B pa60Tax , 2 ', 3nCCb MbI nOCMorpHM, KaK 3aBH

CHr norrnora BbIJlBJICHHJI L- H S-peBcpCOB or paassepa KOJIOHHH, nsipamenasrx na cpe

nax C OAllHaKOBbIM conepzcauaexr aneaana, a aaresr nepeaeceaasrx na CC. 
B Ta6J1. 2 npHBonHrCJI MarepHaJI, norryueaasra B onsrre, rne onpenenana nana

MHKy BbIKBJICUHJI L- H S-pCBCpCOB B nepacreprsrx H pacrcpTblx KOJIOHHHX, nepene

CCHHbIX na CC noCJIC BblpaIl\HBaHHK B TC'IeUHC 40 '1aCOB H 7 cyrox na cpene co 

100 Mr/JI aneanaa, HO npa paanoxr KOJIH'ICCrBC raxoii cpensr B '13llIKax Ilerpn - 10 

H 30 MJI. Bo scex '1erblpex rpyrmax 3aMCTHO 60JIbllIOC pa3JIH'IlIC B 'IlICJIC KOJIOHHH 

pesepcon, BblPOCllIHX na aepacreprsrx H pacreprstx nCpBH'lHbIX KOJIOHHHX. TIpHMCM 

aa 100% 'IlICJIO pCBCpCOB, BbHIBHBllIHXCK Ha pacTcprblx KOJIOHHKX. MbI BHnHM, 'ITO 

n3)i(C B rpynne "40 'lac, 10 MJI cpenbI", rnc B onlloH KOJIOHHH COnCp)l(aJIOCb Bccro 

OKOJIO 2,3xIQ6 KJICrOK, 6C3 paCmp3HHK BbIKBJIJlJIOCb JIHIIIb 26,4% peBcpcoB . TIpo· 

UCHT BbIKBJlCHHK peBcpcoB YMcHbllIacTcK C YBCJIHl.JCHHCM 'lHcJla KJICrOK B KOJIOHHH , 

xorK BO BCCX rpynnax nOJIK BbIKBJICHHbIX L-pCBCpCOB Bccrna 60JIbllIC, 1.JCM S-pCBCp' 
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COB . Il pa M aKCHM aJlbHOM paJMCpC KOnOHHH, paBHOM 2,2x 107 
KnCTOK ( "7 cyr , 

30 I\-UI cpensi"}, naxce pucrapanue O"aJblBaCTCH HCnOCIaTO'lliO J<p¢CKTI1BllbIM Ilp I1C

MOM : a6CO m OTIIOC '1I1Cn O PCUCPCOB (B paC'ICTC aa KOnOHHlO) JHa'llUCnbIlO M CHbWC, 

'1CM B TOH >KC r pyn ne nocno 40 '1aCOB IIHKy6aUI1I1, 'IT O OC0 6 CHHO HpKO nsrpaxcerro 
nna S-pCBCpCOB. 

K aK noxaaan c ncUHaJl bHb IH OnhIT C KOnOHHHMH , Bb lpall(CHHblMH ua cpenax 

C I H 10 Mr/n anen una, n n u n, IIpll p CJKOM J1HMHTC n o aneumry ( I Mr/n), xorua 

p an-rep KO JlOHHH IIC n p csocxonar 5,9x105 
K n CTOK, B TC'ICHHC 12 Cy TOK HIIKy6aIJ.H11 

na CC na nepacr epr srx K OJJ OIIHHX BblHBnHCTCH n o 95% no xyc usrx H 85% cynpec c o p 

IIbl X p CBCpCOB . B r pynnc 10 M r/n ap,CII HHa (l,4xl06 
Kn CTOK a a x o rr onmo) JTaB CnH 

'1I111 a YMcllh lu acTcR no 30 II 4% COOTBCTCTBCHHO, I.C. HCnOBbIHBJ1CHHC OIIHTb JHa'IH 

rensuo Rp'lC Ilblp a>KCII O WI H cynpccco pnux p CBCp COB, '1CM n n a nox ycn s ix. 

3AKnI04El U1E 

T aKIIM 0 6paJOM, npa ucpcncccn an x o nouaa ayxcorpodnrsix KJ1CTOK , n u p o c 

II III X n a c pene C IIIIM IHHPYIOIIII1M M CTa6o JlHTOM, n a CC, aroro Mcra50nHTa IIC conep

>KaIUCH, npouc cc Bb lR BJlClIlIH npen cymecrayiounrx p CBCp COU M O>KCT p acra a yrsca 

n o 6-8 CYTOK, n p ll 'lCM L -pCIl Cp Cbl n ORBJUllOTCR 6 0ncc npyxcao H B fionee C>KaTbIC 

CpO K H , '1CM S- pCBCp ChI. Y'ICT r ex H n p y r u x 0 5 bl 'lHO OCn O>KHCH n06anO'lllbl M ofipaao 

BallHCM n a CC p CBCp COIl au C'ICT oc r aro-moro p o cra, BblRBnCIIHC KOTOpblX MO>KCr 

pacraraaarsca no 1'2 CYW K II fi ync r M acKHpoBaTb BblRB JlCHII C u pcncyuiecruouaa 

WIIX p CBCpCOB, TaK Ka K II 06IUHH a srxon, H COOTHOWCHII C L - II S- pC BCpCOB B 06CHX 

rpynnax MO>KCT Cy lUCCTBCHHO p aanuxarsca . HaH60Jlcc HaLlC>KH bIH M CTon OI( CIIKH COOT

HOWCIIHR L - II S -pCBCp COIl , CY II\CCTIl YIOIUH X B x ynsrype no ec ncpcuccen n a na CC, 
JT O p acrapauae CBC>KCnC pCHccCll ll bIX K0J10HHH crexnanuoa naJlO4KoH II yser " M IIO

>KCCTBCllllbIX" p CBCpCOll . 

MCTon pacmpauaa HMCCT CIlIC onno nOCTOHHCTBO : C ero nOMOlUhlO MO>KJIO 

CYIUCCTBCIIIIO nOBblCHTb llbIHBJ1H CMOCTb npcnCYIUCCTBOBaBlUH X pCB Cp COB, l.morna 

B	 nCCHTKH paa. n OJ1H BblHBJlCllllbI X pCBCpCOB (a WUl L -pCBCpCOB OHa,KaK npaBHJ10 . 

60ilbWC , '1CM MH S- pCBCp COB . CM . rafin . 2) 6blCTpO yfisrnaer C yBcnH'IcHHCM '1HCJla 

KnCTOK B nCpBH'IlIOH K onoHHH CBbIW C 5x105 
, OC06CHHO xorna JTH KonOHHH asrpauni

BaIOT npa HJ6bITKC n HMIITHpYlOlIlcro MCTa60nHTa. 

TaKHM 06paJOM , n a n asot xy BblRBnCHHH pCBCpCOB na J1HMHTHPOBaHHbIX cpc

nax onpenenaior TpH OCHOBHbl X <paKTopa : OTHOCHTCJ1bHaR CK Op OCTb paJMlIO>KCIIHH 

L- H S-pCBCpCOB ( .rJlH L-pCBCpCOB OHa BbIWC), pacnOnO>KCHHC TaKHX pCBCpCOB B 

nCpBH'lliOH KOJlOHJUt (lITO BnHHCT na nacnepcmo CpoKOB BbIHBnCHHH) H '1HCnO Kn CTOK 

B	 nCpBH'lHOH KonOHIIH ( c YB CJlII4CHHCM '1HCna KneTOK CBCpX 106 
6blCTpO YMeHbwaCT 

CH nOJIR BbIHBneHHb:X pCBCpCOB , OC06CHHO S-THna) . 

Haafiorte e KOppeKTHOH MCTOllHKOH o u en x a COllep>KalUHXCH B xynsrypc pCBCp

COB PaJHblX THnOB , H eCMOTpH IIa CC rpynoesncocrs , HBnHCTCH M eTonHKa pacrupanaa 

ronsxo 'ITO nepenecemrsrx K0J10HHH C nonllblM y'leToM p ea epc os " MH O>KCCTBCHHo r o " 

xnacca, 
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