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On a large number of yeast cultures the relationship between the important
for production indices of the process of cultivating the baker's yeast and of
the final product and the inherited peculiarities of initial strain materials has
been studied. It is shown that the value of economic coefficient of utilization
of the substrate is to a large extent depends on the properties of strains,
especially under the conditions of full or partial exclusion of catabolic
repression. The inter-strain differences in the fermentation activity of cells
and in the synthesis of trehalose by them were revealed.

1I3BecTHa POJIb aKTHBHbIX pac MHKpoopraHH3MOB B HH-

TeHCHcPHKaUHH JIIo6oro MHKpo6HOJIOrHlJeCKOrO npOH3BO,n-

CTBa, B TOM 'mCJIe ,npmIOKeBoro. O,nHaKO B ny6JIHKaUHRX,

KaCaIOIl\HXCR KYJIbTHBHpOBaHHR XJIe60neKapHbIX ,npmIOKeH,

KOHKpeTHbIe ,naHHbIe 0 B03MO)l(HOM BJIHRHHH IIlTaMMOBO-

fO MaTepHaJIa Ha XO,n TeXHOJIOrHlJeCKOrO npOI~ecca H Ka-

lJeCTBO rOTOBOH npo,nyKUHH npe,nCTaBJIeHbI KpaHHe CKy-

no. B OCHOBHOM npHBOMTCR TOJIbKO TPe60BaHHR, npe,nbRB-

JIReMbIe K IIlTaMMaM XJIe60neKapHbIX ,npO)l()I(eH, HCnOJIb-

3yeMbIM B ,np0)l()I(eBOH npOMbIIIlJIeHHOCTH. OHH ,nOJI)I(HbI

06JIa,naTb cnoc06HOCTbIO K pa3MHO)l(eHHIO C BbICOKHM

3KOHOMHlJeCKHM K03cPcPHUHeHTOM B KOHueHTPHpOBaHHbIX

MeJIaCCHbIX cy6cTpaTax H HMeTb aKTHBHbIH KOMnJIeKC

6PO,nHJIbHbIX cPepMeHTOB ,nJIR C6pa)l(HBaHH~ MYlJHbIX cpe,n

B XJIe60neqeHHH [l].B JIHTepaType 06cy)l(,naeTCR B03MO)l(-

HOCTb 06be,nHHeHH~ nepelJHCJIeHHbIX npH3HaKOB B O,nHOM

06beKTe [2].

B TO )l(e BpeM~ B CB~3H C OTKpbIBaIOIl\HMHCR B03MO)l(-

HOCT~MH reHHOH HH)I(eHepHH no KOHCTpyHpoBaHHIO IIlTaM-

MOB C )l(eJIaeMbIMH CBOHCTBaMH He06xo,nHMO 60JIee lJeT-

KO H ,neTaJIbHO npe,nCTaBJIRTb, KaKHe HMeHHO CBOHCTBa

HCXO.n:HbIX .n:p0)l()I(eBbIX KyJIbTyp CJIe,nyeT H3MeH~Tb ,nJI~

nOBbIIIleHHR 3cPcPeKTHBHOCTH ,npo)l()I(epaCTHTeJIbHOrO npo-

uecca H YJIyqIlleHH~ KaqeCTBa rOTOBOH npo.n:yKUHH.

IJ;eJIbIO HaCTO~Il\ej;i pa60TbI ~BJI~JIOCb YCTaHOBJIeHl1e

3aBHCHMOCTH HeKOTopbIX Ba)l(HbIX ,nJIR npOH3Bo,nCTBa no-

Ka3aTeJIeH npouecca KyJIbTHBHpOBaHI1R XJIe60neKapHbIX

.n:p0)l()I(eH OT UlTaMMOBbIX oc06eHHOCTeH I1CnOJIb3yeMbIx

.n:pmloKeBblX KyJIbTYp .

.nJI~ npOBe.n:eHHR HCCJIe.n:OBaHI1~ I1CnOJIb30BaJll1 npOMblUl-

JleHHble UlTaMMbl neKapCKI1X .n:pO)l()I(eH, XpaHmIIl1eC~ B KOJl-

JIeKUHH .n:p0)l()I(eBbIX KyJIbTyp rocy,napCTBeHHoro ueHTpa

«XJIe6». )J,P0)l()I(H BblpalUHBaJIM Ha JIa60paTopHOH yCTa-

HOBKe B yCJIOBHRX, HMMTMPYIOIUMX npOH3Bo,nCTBeHHbIH npo-

uecc. KyJIbTHBHpOBaHMe OCYlUeCTBJI~JIH nOCJIe.n:OBaTeJIb-

HO B TpM CTa,nHH, OTJIHlJaIOIUMeC~ pe)l(MMaMH no,nalJH yr-

JIeBo,nHoro nMTaHH~.

IIepBaR CTa,nH~ npOTeKaJIa B YCJIOBI1RX npOCTOH nepHO-

,nHlJeCKOH KYJIbTypbI C a3paUMeH. HaqaJIbHaR KOHueHTpa-

UMR caxapa B cpe.n:e COCTaBJI~JIa 4,3 %, BeJIMlJHHa

pH - 4,5.
BTOpyIO M TpeTbIO CTa,nHH BbIpalUHBaHHR oCYlUecTB-

JIRJIM B nepHo.n:HqeCKOH KYJIbTYpe C npl1TOKOM nHTaTeJIb-

HOH cpe,nbI M a3paUHeH. KOJIMlJeCTBO noceBHoro MaTepHa-

JIa BO 2-H CTa,nHH COCTaBJIRJIO 10 % OT MaCCbI MeJIaCCbl, B

3-H - 30 %.
Pe)l(HM KyJIbTHBHpOBaHMR Ha nOCJIe,nHeH (3-H) CTa,nHH

npe,nycMaTpHBaJI pR,n npHeMoB, HanpaBJIeHHbIX Ha 060ra-

lUeHMe KJIeTOK pe3epBHbIM ymeBo,nOM TperaJI030H: CHM-

)l(eHHe pacxo,na MeJIaCCbI B KOHue KYJIbTHBHpoBaHH~; npe-

KpalUeHMe no,naqH a30THoro nHTaHHR B nOCJIe.n:HHe 2 - 3 lJ

npouecca; nOJIYIJaCOBoe BbI,nep)l(HBaHHe CJIa60a3pHpyeMoH

KYJIbTYpaJIbHOH )l(H,nKOCTH 6e3 npMToKa ymeBo,nHoro nH-

TaHHR B KOHue BbIpaIl\HBaHH~.

IIOJIYIJeHHbIe ,nP0)l()I(M OueHI1BaJIl1 no 6PO.n:I1JIbHOH aKTHB-

HOCTH (no,nbeMHoH CHJIe H cnoc06HoCTH C6pa)l(l1BaTb MaJIb-

T03Y) [3] H co,nep)l(aHHIO B KJIeTKaX TperaJI03bI [4].
o npo,nyKTHBHoCTH UlTaMMOB xJIe60neKapHbIx ,np0)l()I(eH

Cy.n:HJIH no 3KOHOMHqeCKoMY K03cPcPHUHeHTY YTHJIl13aUl1l1

cy6cTpaTa (BbIXO,ny 6HoMaccbI), BbIpa)l(eHHoMY B npoueH-

TaX OT nOTpe6JIeHHOH MeJIaCCbl, co.n:ep)l(aIl\eH 46 % (no

Macce) C6pa)l(HBaeMbIx caxapoB. ITPI1 3TOM paCqeT BeJlI1



BblXOO 6uOJl1aCCbl, 6pOOWlbHafi aKmU6Hocmb opoJICJlCeu U COOepJICaHUe 6 HUX

mpeZQJ/03bl npu UCnOJlb306aHUU pa3HbiX mmaMJI106 opoJICJlCeu

BblXO!l 6110MaCCbI, % EPO!ll1JIbHaH aKTI1BHOCTb, MI1H
CO!lepJKaHl1e

lliTaMM rperan03bI,

I-li CTanl1ll 2-li CTanl1ll 3-1I CTanl1ll
TIO!lDeMHaH ManbTa3HaH

Mac. %
cl1JIa aKTI1BHOCTb

1 28,4 98,7 98,4 48 180 16,4

2 27,8 102,7 97,2 48 180 17,0

3 26,3 101,0 91,6 48 193 16,9

4 23,1 84,5 91,7 43 127 -

5 23,5 88,8 91,6 40 100 12,0

6 21,5 75,5 91,0 38 53 -

7 27,7 84,4 90,0 41 42 15,1

8 25,7 69,7 90,0 39 63 9,5.

9 . 23,0 77,9 89,5 43 138 -

10 23,4 84,8 89,0 43 105 11,2

11 25,2 85,2 88,5 41 116 15,2

12 22,4 79,6 88,4 47 61 15,2

13 23,6 66,9 88,4 45 143 -

14 25,5 69,0 88,0 38 39 13,3

15 25,4 83,7 87,9 43 81 16,7

16 23,8 78,7 87,9 41 70 12,2

17 22,8 87,1 87,7 42 83 9,3

18 23,0 78,8 87,6 44 89 12,0

19 24,3 75,0 87,4 39 63 -

20 21,5 72,2 87,3 44 59 9,4

21 23,4 76,6 87,1 42 53 12,3

22 23,4 93,5 86,5 43 37 10,4

23 26,3 93,6 85,3 45 190 13,8

24 27,2 84,7 85,7 37 93 10,8

25 24,2 77,5 85,3 42 63 8,6

26 24,9 63,5 85,1 44 83 -

27 23,9 70,2 84,0 37 34 12,1

28 22,7 79,3 83,0 45 320 21,1

29 28,0 78,5 80,9 41 29 13,1

30 23,1 78,4 80,1 38 66 -

31 21,8 71,0 81,0 45 56 12,2

32 26,3 73,3 79,2 41 39 11,8

33 26,9 76,9 77,5 43 30 13,0

34 28,1 73,0 77,5 33 58 8,6



CyqeTOM CO,ll,ep)l(aHH5IB ,lI,p0)l()I(ax 27,5 % MaccoBoH ,lI,OJIH

CyXHX Bell.(eCTB.

Pe3YJIhTaThI HCCJIe,lJ,OBaHHH H HX o6cyiK,lJ,eHHe

llpooYKmu6/-lOcmb 0pOJICJlCe6bIX KyJlbmyp . .lJ:ml onpe-

,lI,eJIeHH5IyCJIOBHH, npH KOTOph1Xnp05lBJI5IIOTC5IllITaMMO-

Bh1epa3JIHqH5I B npO,ll,yKTHBHoCTH ,lI,p0)l()I(eBh1X KYJIhTYP,

HXBh1pall.(HBaJIHBpe)l(HMaX, OTpa)l(alOll.(HXOCHOBHh1enyTH

MeTa60JIH3Ma Saccharomyces cerevisiae B caxapoco,ll,ep-

)l(all.(HX cpe,ll,ax.

TaK, nepBa51 CTa,ll,H5IKyJIhTHBHpoBaHH5I xapaKTepH30Ba-

JIaChBhICOKOHKOHI..\eHTPaI..\HeHcaxapa B cpe,ll,e H He3HaqH-

TeJIhHOHa3paI..\HeH.B TaKHX YCJIOBH5IXBCJIe,ll,CTBHenp05lB-
JIeHH5I3<p<peKTaKp36TpH 60JIhllIa51 qaCTh ymeBO,ll,OB Me-

JIaCCh1npeBpall.(aeTC5I B CTII1pT H Bh1XO,ll,6HoMacchI, KaK

npaBHJIO, He npeBh1llIaeT 25 % [5]. OI..\eHKa npO,ll,yKTHBHo-

CTH ,lI,p0)l()I(eBhIX KYJIhTYP (CM. Ta6JIHI..\y) npH 3TOM Bh15I-

BHJIa HeKoToph1e pa3JIHqH5I HCCJIe,ll,yeMh1x IlITaMMOB B

cnoc06HoCT.H yTHJIH3HpOBaTh caxap Cpe,ll,h1B ,lI,aHHh1Xyc-

JIOBH5IX.B qaCTHOCTH,3KOHOMHqeCKHHK03<P<PHI..\HeHTyTH-
JIH3aI..\HHcy6CTpaTa (Bh1XO,ll,6HoMacch1) ,lI,JI5I IlITaMMOB 1,

29,32,33 H 34 KOJIe6aJIc5IB npe,ll,eJIax 26,3 - 28,4 %, B TO
BpeM5I KaK 60JIhllIHHCTBO IlITaMMOB MeHee 3KOHOMHqHO

HCnOJIh30BaJIH cy6CTpaT: Bh1XO,ll,6HOMacchI KOJIe6aJIc5I B

npe,ll,eJIax 21,5 - 23,0 %.
ElIJe 60JIhllIe OTJIHqaJIHCh IlITaMMh1 Me)l(,lI,y C060H Ha

BTOPOHCTa,ll,HHKYJIhTHBHP0BaHH5I,r,ll,epe)l(HM nO,ll,aqHyme-

BO,ll,HOrOnHTaHH5I npe,ll,noJIaraJI TOJIhKOqaCTHqHOe (15 %)
C6pa)l(HBaHHe ymeBO,ll,OB. 3,l1,eCh pa3HHI..\a B npO,ll,yKTHB-

HOCTH OT,lI,eJIhHh1XKyJIhTyp ,lI,OCTHraJIa39,2 % (IlITaMMh1

2 H 26). npH )TOM 60JIee 60 % H3yqaeMh1X KyJIhTyp OKa-

3aJIHCh IlITaMMaMH 6P0,ll,HJIhHOrO THna, y KOTOph1X,lI,OJI5I

caxapa, nOTpe6JIeHHOrO no mHKOJIHTHqeCKoMY nYTH, npe-

BhIllIaJIa paCqeTHylO BeJIHqHHY (IlITaMMh1 6,8 - 9, 12 - 14,

16, 18 - 21, 25 - 34). B TO )l(e BpeM5I Cpe,ll,HHCCJIe,ll,yeMh1x
KyJIhTyp HMeJIHChTaKHe, npH pa3MHO)l(eHHH KOTOph1XBTex

)l(e YCJIOBH5IX6h1JIa nOqTH nOJIHOCThlO HCKJIlOqeHa KaTa-

60JIHTHa51penpeCCH5I, H Bh1XO,ll,6HOMaCCh1B ,lI,aHHOMCJIy-

qae ,lI,OCTHraJI98,7 - 102,7 % (IlITaMMhI 1,2,3).

TaK )l(e 3HaqHTeJIhHO 6h1JIOBJIH5IHHe IlITaMMOBh1X oco-

6eHHocTeH ,lI,p0)l()I(eH Ha xapaKTep nOTpe6JIeHH5I cy6CTpa-

Ta npH Bh1palIJHBaHHH HX Ha TpeTheH, nOCJIe,ll,HeHCTa,ll,HH

KyJIhTHBYlpOBaHH5IB pe)l(HMe, npe,ll,nOJIaralOlIJeM HCKJIlOqH-

TeJIhHO ,lI,hIXaTeJIhHh1HMeTa6JIH3M ymeBO,ll,OB. KaK CJIe-

)J.yeT H3 pe3YJIhTaTOB HCCJIe,ll,OBaHHH,TOJIhKO,lI,BaH3 H3Y-

qeHHh1XIlITaMMOB (l H 2) 6hIJIH cnoc06Hh1 yTHJIH3HpOBaTh
caxapa MeJIaCCh1B I..\HKJIeTpHKap60HoBh1X KHCJIOT(UTK);

B3TOMcJIyl.Jae3KOHOMHl.JeCKHHK03<p<PHI..\HeHT,lI,OCTHraJI98,4

H 97,2 % COOTBeTCTBeHHO.npH pa3MHO)l(eHHH OCTaJIhHh1X

,lI,pmK)I(eBhIX KyJIhTyp Bh1XO,ll,6HoMacch1 6h1JI3Hal.JHTeJIhHO

HH)I(C H KOJIe6aJIc5IB npc,lI,eJIax 77,5 - 91,6 %, qTO, B03-

MO)l(HO, CB5I3aHOC 60JIee Bh1COKOH nOTpe6HocThIO 60JIh-

IlIHHCTBa IlITaMMOB B cTHMyJI5ITOpaX pOCTa .

lh CKa3aHHoro CJIe,ll,yeT, qTO Me)l(llITaMMOBh1e pa3JIH-

qH5I npO,ll,yKTHBHOCTH,lI,p0)l()I(eBh1XKYJIhTYPMaKCHMaJIhHO

Ha6JIIO,lI,aIOTC5IB YCJIOBH5IXHe3HaqHTeJIhHOrO np05lBJIeHH5I

KaTa60JIHTHOH penpeccHH (2-51 CTa,ll,H5I:KyJIhTHBHpoBaHH5I:)
HJIH ee nOJIHoro HCKJIlOqeHH5I:(3-51:CTa,ll,H5I:),B TO BpeM5I:

KaK B npOCTOH nepHO,ll,HqeCKOH KYJIhTYpe, r,ll,e npe06JIa,ll,a-

eT cnHpToBoe 6pO)l(eHHe, K03<p<PHI..\HeHTh1YTHJIH3aI..\HHcy6-

cTpaTa npH HCnOJIh30BaHHH pa3Hh1X IlITaMMOB HMelOT

MeHee cYlIJeCTBeHHh1e pa3JIHqH5I:.

EPOOUJlbHafl aKmU6Hocmb opoJICJlCeu. XJIe60neKap-

Hh1eCBOHCTBaIlITaMMOB ,lI,p0)l()I(eH OI..\eHHBaJIHno HX 6po-

,lI,HJIhHOHaKTHBHOCTH, T.e. no nO,ll,beMHOHCHJIeH cnoc06-

HOCTH <pepMeHTHpoBaTh MaJIhT03Y. nepBh1H nOKa3aTeJIh

xapaKTepH3yeT cnoc06HoCTh ,lI,p0)l()I(eH C6pa)l(HBaTh Ta-

KHe caxapa TeCTa, KaK m1OK03a, <ppYKT03a H caxap03a, H

5I:BJI5I:eTC5I:OCHOBHOHHopMHpyeMoH xapaKTepHCTHKOH npH

OI..\eHKeKaqeCTBa rOTOBOHnpo,n:YKI..\HH.

KaK BH,n:HOH3 npHBe,ll,eHHhIX B Ta6JIHI..\e ,n:aHHh1X,Bce

HCCJIe,ll,yeMh1e KyJIhTyph1 HMeJIH Bh1COKoe 3HaqeHHe

nO,ll,beMHOH CHJIhI. npHqeM BapHaI..\H5I:3Toro nOKa3aTeJI5I:B

3aBHCHMOCTH OT HCnOJIh3yeMoro IlITaMMa 6h1JIa ,lI,OCTa-

TOqHO BeJIHKa H JIe)l(aJIa B npe,n:eJIax 33 .. .48 MHH.

npH onpe,n:eJIeHHH BToporo nOKa3aTeJI5I:6P0,ll,HJIhHOHaK-

THBHOCTH - MaJIhTa3HOH aKTHBHOCTH BhIHBHJIHCh pe3KHe

Me)l(llITaMMOBh1e pa3JIHqH5I:. Crroco6HoCTh C6pa)l(HBaTh

MaJIhT03Y y ,lI,p0)l()I(eH, nOJIyqeHHh1X B H,lI,eHTHqHh1XyCJIO-

BH5I:X,KOJIe6aJIaCh B npe,n:eJIax 30 ... 320 MHH (IlITaMMh1 28

H 33), npHqeM He yCTaHOBJIeHO CTpororo COOTBeTCTBH5I:

Me)l(,n:y HHTeHCHBHOCThlOpa3MHO)l(eHH5I H MaJIhTa3HOHaK-

THBHOCThlO,lI,p0)l()I(eH. O,ll,HaKOTeH,n:eHI..\H5I:K 06paTHOH KOp-

peJI5I:I..\HH3THX nOKa3aTeJIeH Ha 60JIhllIOM IlITaMMOBOM

MaTepHaJIe Bce )l(e rrpOCJIe)l(HBaeTC5I: KYJIhTYph16P0,ll,HJIh-

Horo THna C Bh1COKOHcnoc06HOCThIO <pepMeHTHpOBaTh

MaJIhTo3Y (28 ... 30 MHH) HMeJIH B MeJIaCCHOHcpe,n:e nOHH-

)l(eHHh1H3KOHOMHqeCKHHK03<P<PHI..\HeHTYTHJIH3aI..\HHcy6-

cTPaTa (MeHee 85 % - Y IlITaMMOB 27, 29 - 34), H, Ha060-

pOT, y HaH60JIee npO,ll,yKTHBHh1XKYJIhTYP(IlITaMMhI 1,2,4)

Ha6JIIO,lI,aJIaCh HH3Ka51:MaJIhTa3Ha51: aKTHBHOCTh (180 ...

193 MHH).

TeM He MeHee H3 60JIhllIOrO KOJIHqeCTBa,lI,p0)l(eBh1XKyJIh-

Typ MO)l(HO Bh16paTh IlITaMMh1, B H3BeCTHOH CTeneHH

06be,n:HH5IIOll.(He B ce6e YKa3aHHh1e nOJIe3Hh1e npH3HaKH

(HanpHMep, B HallIeM CJIyqae IIITaMMh1 6, 7 H 8).

COOepJICaHUe mpeZaJl03bl 6 0pOJICJlCe6bIX KJlemKax.

TperaJI03a, 51BJI5I:51Chpe3epBHh1M ymeBO,ll,OM, HrpaeT Ba)l(-

HylO POJIh B )l(113He,ll,e5l:TeJIhHOCTI1,lI,p0)l()I(eH. Ee CO,ll,ep)l(a-

Hl1e onpe,ll,eJI5IeT 06ll.(ylO HeCneI..\I1<pl1qHYIOYCTOHql1BOCTh

,n:p0)l()I(eBb1XKJIeTOKK pa3JIl1qHb1M He6JIaronpl151THh1M B03-



,UeHCTBH5IMBHelllHeH Cpe,Ubl, B 'IaCTHOCTH K BbICYIllHBa-

HlHO. TaKHM 06pa30M, 3TOT 6HOXHMH'IeCKHH nOKa3aTeJIb

51BJI5IeTC5IBa)f<HOH npOH3BO,UCTBeHHoi1 XapaKTepHCTHKOH

,Up0)fOKeBbIX KyJIbTYp. C'IHTaeTC5I, 'ITO BbICOKOeKa'IeCTBO

rOToBoi1 ,Up0)fOKeBOHnpO,UyKQHH MO)f(eT 6bITb ,UOCTHrHy-

TO npH ypoBHe TperaJI03bl B KJIeTKaX He MeHee 8 %. 113
JIHTepaTypHblx ,UaHHbIXH3BeCTHO0 BJIH5IHHHHa co,Uep)f(a-

HHe pe3epBHbIX ymeBO,UOB B ,Upo)f()f(ax He TOJIbKOcnoc06a

KyJIbTHBHpOBaHH5I,HOH IllTaMMOBbIX oc06eHHOCTeH ,UP0)f(-

)f(eBbIX KJIeTOK. KpoMe Toro, 6bIJIO 3aMe'IeHO, 'ITO O,UHHH

Te )f(e yCJIOBH5I Bblpall.(HBaHH5I (B 'IaCTHOCTH, a3p06H03)

MoryT BbI3BaTb npOTHBOnOJIO)f(HylO peaKQHIO B nJIaHe no-

BbIIlleHH5I pe3epBa Tperan03bl y TaKHX 6JIH3KHX no CBoe-

My CHCTeMaTH'IeCKoMy nOJIO)f(eHHIO MHKpoopraHH3MOB,

KaK XJIe60neKapHble H cnHpTOBble ,UP0)f()f(H. II03TOMY Ha-

Illei1 3a,Ua'Iei16bIJIO yCTaHoBHTb, cnpaBe,UJIHBbI JIH HCnOJIb-

3yeMble HaMHnpHeMbl KYJIbTHBHP0BaHH5I,HanpaBJIeHHble Ha

060rallIeHHe KJIeTOKrperan030H, ,UJI5IJII06bIX IllTaMMOB xne-

60neKapHbIX ,UpO)f()f(ei1H coxpaHHIOTC5I JIH npH 3TOM Me)f(-

IllTaMMOBble Pa3JIH'IH5I B CHHTe3e 3anaCHbIX ymeBO,UOB.

IIpe,UCTaBJIeHHble B Ta6JIHQe ,UaHHble nOKa3bIBalOT 3Ha-

'IHTeJIbHble KOJIe6aHH5IB co,Uep)f(aHHH TperaJI03bI y HCCJIe-

,UyeMblx KyJIbTyp (8,6 - 21,1 %). O,UHaKo ,Ua)f(e IllTaMMbI
CHaHMeHbIlleH CKJIOHHOCTblOK CHHTe3Y 3Toro ,UHcaxapH-

,Ua HMeIOT ,UOCTaTO'IHOBbICOKHH pe3epB Tperan03bI ,UJI5I

nOJIy'IeHH5I KOMMep'IeCKHX ,Up0)f()f(eH xopolliero Ka'IeCTBa.

IIpH 3TOM6bIJIH HaH,UeHbIKYJIbTypbI, y KOTOpbIXB O,UHHXH

Tex )f(e YCJIOBH5IX06Hapy)f(HBanaCb cnoc06HoCTb K nOBbI-

llIeHHoMy CHHTe3Y Tperan03bI (lliTaMMbI 1, 2, 3, 15,28).
Pe3IOMHpY51CKa3aHHoe, MO)f(HO c,UeJIaTb BbIBO,U0 TOM,

'ITO llITaMMOBble oc06eHHOCTH XJIe60neKapHbIX ,Up0)f()f(eH

BJIH5IIOTHa TaKHe nOKa3aTeJIH npoQecca KYJIbTHBHpOBaHH5I,

KaK3KOHOMH'IeCKHHK03<P<PHQHeHTYTHJIH3aQHHcy6cTpaTa

(B YCJIOBH5IXMHHHMaJIbHOrO np05lBJIeHH5ImlOK03Horo 3<p-

<peKTa), co,Uep)f(aHHe Tperan03bI B KJIeTKaX H HX 6pO,UHJIb-

Ha51aKTHBHOCTb.
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