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BJliHIH HE KOHU.EHTPAU.H H CYCJlA H PACbl .UPO)I()I(EIII 
HA 06PA30BAHHE OPO.UYKTOB 6PO)I(EHH51 

OPH COHPTOBOM CE>PA)I(HBAHHH MEJlACCbl 

A. M. KYU, B. $ . CYXOAO~ 

KH C' BCKHi1 o p.JeHa TpyJJ.oaoro Kpanwro 3 Ha:l!eHI I TCXH0.10 fH'ICCKllii IIHCTHT)'T 

flHU1eB Oii np0~1bTW8CllHOCT II 

l\OHUCHTpau.H5I cyxnx Bew.ecTB CB IW!f ca xa poB B cyc.1c - OJ.HH H3 

B3)KHeHJliHX TCXHO.qorHl.!eCKHX cpaKTOpOB , OT KOTOpOrO 33l.l HCHT KOc'IHl.!eCT

BO o6pa3yiorn.eroc5I B pe3yJibTaTe 6pmKeHH5I cnHpTa II ero npHMecei1. CBe

J~CHll5I [1, 2, 3] OTHOC5ITC5I K ,ll,poiK.iK3M pac B , 5I 11 K-69. Hcc.rre,ll,onaJJocb 

P.1lf5IHHC KOH LI,eHTp31UIH cyc.'Ia H3 H3KOnJJeHlle CnHpT3 npll HCn0.1b30B3HHH 

rn6pH,II_OB 75 H 105 [ 4]. 0,n_H3KO npH 3TOM COBepweHHO HC KOHTpOJJHpo

B3.1 HCb BTOp lll.!Hbi C H no6ol.!Hbl e npo,ll,yi<Tbl 6po.iKCHH5I. 

Mbi IBY'lanu BliH5IHHe Hal.!aJJbHOH KOHUeHTpauHH cyc.1a Ha o6pa3oBa

HHc C11HpT3, 6H0\13CCbl, BTOplll.!HbiX H no6ol.!flbiX npOJ,VI<TOI3 6pon<CHH51 

np!I HCf!Oolb30B3HHll .'.tpQ)KJKeH paCbl B (KOHTpO.:Jb) , r-75 II f - 112 , a T3K· 

.iKe onpe,ll,e.'I5I .Tlll 33Tp3 Tbi caxapa Ha o6pa30B3HHc oT;I.eJJbHbiX npo,ll,yKToB 

6pO)J\CHH5I npH CriHpTOB0\1 c6pa)JmB3HHII MCJ13CCbl. 

B xo.J,e onbiTOB c6paJKuBa.riH cyc.1o c nal.!a .TTbHOH KO!IUCHTpauHeii 15, 

20, 25% H CO,ll,epiK3HilC;''I c6p3.iKHB3eMbiX BClll,eCTB 8,80 ; 11 ,74 H 14,670/o 

cooTBeTCTBCHHO. Bpo.iKe HHe H a~aJIH3 6pan<eK npoBOA l!JlH no rvieTo,ll,HKaM 

[5]. r .rmuepHH onpe,ll,eJJ5I.1H KOJIOpHMeTpH!.ieCKII [6]. BbiXO,ll, cnHpTa H3 

I T yc.rroBHoro KpaxMa J1a , dcuzjr, c yqeTo:vr TpaT caxa pa Ha nocTpoeHHe 

6!l0~13CCbl p3CCl.!HTblB3JJH no MCTO,ll,HKe (7] , a 6a .'I 3HC npOJ(YKTOB 6po:tKe

HH5I - no MeTOJ,HKe, YTOl.!HeHHOH A. n. l\OB3 .1CHKO [8] ' 

He33BHCWvfO OT paCbi HCn0.1 b3yeMbiX ,ii.po:tK.iKeH KO.'IHl.!eCTBO cnHpTa , 

L'1Hll,epHH3 , 3JlbJ(efHJ(OB, KHC.10T, C.IIO.iKHbiX 3cpH pOB , .'IeTyl.!HX 330THCTbiX Be

lll,eCTn .HAB II HCH3Cbllll,CHHbiX COC;l,HHeHHH B 6pa:tKKe nOBbiW3JJOCb C yBc

.'TI1l.!CHIICM Haqa.1bHOH KOHU.eHTpaiU1II c yura. B o6pa3oBaHHH 6II0"-13CCbr 11 

Bh!CUJIIX CllllpTO fl Ha 6.'1JOJ,3 ,113Cb o6p3TII3H 33 KOH0\1 CpHOCTb (T36.TJIII~a). 
Co:tep)!<atrrre c mipTa B 6pa)KKax nosbnu a:IOCb c ysc.l ii'I CHHCM Hal.!a.l&

HOH KOHUCHTpau11rr cyxnx 11 c6pa)KIIBae:YibiX sew.ecTG cycj1 a. H ecaxapa 

MC.13CCbl HeO.'I3f011pH5ITHO B03,!l,CHCTBOB3.1H H3 3 1IM33 HbiH KOMnJJCKC ,ll,pO.iK

:IKCH, nplll.!C'\11 OIHI 60.!JbWe B.'I!Ul.lH H3 m6pH,LI.HblC n:po.iK.iKH , l.!CM Ha )J.pO>K

.iKH pacbr B. TaK, np11 Ircrro.lh30I3 aHIIH rH6pHP,Hbrx .J,ponoKeH coJXep:tKaHHe 

CIIHpTa B 3pC.lOH 6pa11\KC, H3l.!IIH35I C KOHUCHTp3UHH cyc.1a 20%, 6b!JJO 

H!DKC , l.! C'Vl 13 1\0HTpO.'Ie. I1.1 T36.1IIUbl B IIJ.HO, liTO IIPJI KOHile HTpaUHH cyc

.'13 15% .l.po;.rm;:u paCbl B II r-75 o6pa3 o sa : III O.JIIW1KOBOC KO .TIHl.!eCTBO 

CflllpTa, a r-112 -- - 99,81 % 110 OTIIOI!l('fllll() 1\ 1\0!HpO.llO . DpH fiOBbfUJ (' 

HIIll KOIIIJ,CHTp31Ulll C)'C.la ,'10 25% B 3 p C.lbl.\ opa:il\K3.\, IIO.•Iyl.J CHHbiX C HC

fiO.'Ib3 0B3HHe:VI ni6plUOB 75 H JJ 2 , H3H;~eHO CntlpTa COOTBCT CTB CHHO 98,58 

II 97,98% no Cp3BHCHHIO C KpenOCTblO KOHTpO.lbHbiX 6pa ! I\CI\. 

c .rrpyroH CTOpOHbl, npll BCC'X YC.'IOBHHX Ollb!TOB !3 'l [)Clb! X op n /1-\ J·; :I:·:, 

ITO.lYl.!CHHbl X npll fiCITO.'lb30B3HllH rii6p11 .1, Hbl.\ ,l, jW/1\/f\ cii . CO).C p ;.I ::I. : (-i. ·h 

6Ho\raccbr oO .. lbiUC, lfC':Ir n J\OHTj)().1bi i bL\. IIcc.l c.~t ~· c: ~Ihi C .'l JWIK/hli no r e Hc 

paTHBiroti 3KTHBHOCTII pacno.:rar3.1HCh ll T3KOK y6b!B3!0lll,1111 p5I,U, : f-JJ2::;> 
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>f-75>paca B. C noBhi
meHHeM KOHll.eHTpauHH cyc
na reHepaTHBHaH aKTHBHOCTb 
,LI, pO:tiOKeH yMeHblil a<l aCb, 'lTO 
HaiiiJIO OTpa )KeHHe B CHH:tKe
HHH K03cpcjJHll.HeHTa pa3MHO
)KeHHH ;1.pO)f{:tKeft H H a KOn.rre
HHH 6HO!-.faCCbT B 6pa:tKKC. 
CHrUKeHne reH epaTmmoii ar<:
THBHOCTH .llPO)f{iKeft o6yc.10B
JieHO pOCTOM OC\10TH'leCKOrO 
nasneHHH s cpene c nos~

IIIeHneM KOHUeHTpan.nn cyc
JJa, 'lTO npHBO,lJ,HT K Hapy
IIIeHHIO HOpMaJ!hHOfO cpyHK
IIHOHHpOBaHHH ,llpO:tK:tKeBOH 
KJieTKH. 

CJie.ll,osaTeJibHO, noBhi-
meHHhiH pacxo.11, caxapa Ha 
noCTpoeHIIe 6HOMaCChl rH6-
pHJlHhiX .ll,pO)[{:tKeft, a TaK>Ke 
CHHiKeHHe aKTHBHOCTH HX 
3II''v!a3H0f0 KoMnJieKCa o6yc
,'JOBHJIH CHIUKeHHe KpenOCTH 
onhiTHhiX 6pa:tKeK no cpasHe
HHIO C KOHTp0.1bHbi\1H. 

TioTpe6neHrre caxapos 
cpe.ll,hl n o6pa3oBaHne rmr-
nepHHa ,'LpO:t!OI<aMH T3K:tKe 
3 aBHCeJIO OT Ha'laJihHOH KOH
neHTpaHHH cycJJa. Caxapa 
cpe.ll,hl noTpe6JJHJIHCh noJIHee 
nprr HH3KHX KOHUeHTpaiLHHX 
cyc.rra. Hec6poiKeHHhiH oCTa
TOK caxapa no OTHOIIIeHHIO 
K BBe.ll,eHHOMY npn: HCI10Jib-
30B3HHH J1po:tK)f{eH pachi B n 
KoHUeHTpanrm cycJJa 15% 
COCT3BIUI 1,47% , npH 20% -
1.79% n npn 25% - 3,27% • 
)l.'lH rn6pH.1.a 75 9TH Be.Tifi
'lHHbl COOTBeTCTBeHHO CoC
T3B.lTH.illl 1,25; 1,70 H 2.86%, 
a }J:.nH rn6pnna 112 - 1.25: 
1.96 H 3,54% . KpoMe 3Toro 
B 3pe.'lh!X 6pa!I'KaX, TI0.1Y4CH
Hb!X H3 CVC.13 T<OHUeHTpaunel! 
20 H 25%, CO,LI,epiKa .TIOCb HC-
c 6po:tKeHHbiX Ca X a POB COOT-
BeTCTTleHHO n 1,6;c-2,1 H 
8.7- 4.7 pa 3 :-~ 6o.1hmc. 'lC'\f 
npn c6p<1iTniTl:liiiiH cyc.18 
KOIII!CHT03llf!Cl~l 15%. C4HTa
eTCH (9], 'ITO npH HOp'\1a.;Ih
f{OM BC}IeHTIH 6po:tKeHHH He-
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c6po:tKeHHble caxapa He .uomKHbl npeBbllllaTb 2.5% no OTHOtuemno. K BBe

JJ.eHHO:vJY H3 6po:tKetme. no 3TOfl npHqiJHC .UPO}K}I{]] pacbl B,r -75 H r-II ~ 
Heuenecoo6pa3HO Hcnonb30B3Tb nnH c6pa:tKHBaHHH cycna KOHUeHTpauHeH 

25% CB H BbllliC. 
C nOBb!UlCHHCM KOHL[CHTp3UIIH cyc1a OT I5 }lO 25% COJ,ep)!Z3HHe fnii

UCpiiH3 B 3penOH 6pa:tKI<e B03pocno nOtfTH B 4 p333 (Ta6niH!3). 3TO HBTI

nOCb pe3ynbTaTOM npespallleHIJH caxapos no nyTII LTJITUeponHpommorpaJJ.

Horo 6pOLKCHHH, OC06CHHO B 113lf3<1e c6pa/KIIB3HH51 cycna. C nOBbllliCHHCM 

KOllll,CHTp3UIIH cyCJI3 3KTHBII3IIpyiOTCH q)Cp:V1CHTbl, OTBCTCTDCHHbJe 33 ocy

UleCTBneHHC unKna LTJHnepomrpommorpanHoro 6po1hCHH51 [I 0]. LITO CBH· 

3biB310T C VBC.'Il1LICHIIe:vJ OCMOTII'·ICCIWfO ,J,3Bc1Cl11Ul II I\OEUCHTp3UHH 3.'Ie!\

Tp0<1HTOI3 B•Cpe.J,e [II]. 
KoHUCIITpal[II5l Hatrav1bHoro cyc.1a TaKMC cylUCCTBeHHO B.THHna Ha o6-

pa3oBaHHC .lCTYLIHX npHMeceli cn!!pTa (Ta6.1m~a). TaK. c yscmrreHHC:\1 EOri

ueHTpaLIIHI cycna OT I5 .UO 25% B 6pa)!\:KC BbipOC10 CO;'[Cp!K3H!IC anb,1,2-

fH,Z:[OB B cpe,J,HCM B 2,3 p333. 3TO, TIO-BH}liiMOMy, C85l33li0 C TC'\1, LJTO C no

Bbi!UCHHCM co,J.ep/K31UI51 CB B cpe;J,e Top:vJ03HTCH aKTHBIIOCTb cj:Jep:-.10ITa 

anKOrOnbJ]C[H.J.pOfCH33hl, OTBCTCTBCHHOfO 38 BOCCT3HOBclCHHC YKCYCHOfO 

3.ilb;'[CfH,U3 B cnHpT ( IOJ, f10:V1HMO 3TOfO \)6p33083HIIC 3.1h:lCfH)J,OB 1303-

:vJOMHO no IlYTil nepeaMHHilpOB3l!HH H ,J,C33MIIHHpOB3Hml 3AHIHOKIIC10T 

[ I2], CO;:[Cplli3HHC KOTOpbiX B03p3CT3CT C nOilbllliCHIICM KOHJJ,CHTp3llHll 

cycTJa. 
06pa30B3HHC BbiClliHX cnBpTOB TCCHO CB5l33HO C YLTJCBO,UHbiM H 3MHHO

KHCnOTHbi:\1 o6MeH0'\1 B .J.pO)!\)!{CBOH KJlCTKe H pa3MHO)!{eHIIC.\1 .UpO:tK:tKeH 

(I3]. C nosbllllemre.\1 KOH~e1npanm1 CB n cyc.1e yse.1IlLJI1BaeTc51 co,IIepll<a

HIIe yrneBO;:[OB II 3MHHOKIIC.JOT, O,J,H3KO liHTC!ICHBHOCTb HX 06:\1eH3 CHH/K3-

C'TCR BCie;1CTBIIe y:v1CHbmeHHH poCTa ,UpO)!OKei1. 3To cooTseTCTBeHHO npn

ne.lo K yMcHbllleHmo o6pa30Ba!IIIH BbiCUJI!X cnnpToB. 

C yseJli:ltfCHHCM l\OHllCHTp3UIIH cyc.1a C0,1Cp1K3HHC KHC.lOT I3 6pa~'I\KC 
R03pocno noLJTH B 2,5 pa3a. 3TII pe3ynbT3Tbl xopomo cornacyiOTC51 c .uaH

HbiMII no TliTpye.\101'1 11 3KTIIB!IOH KIICvlOTHOCTHY.f 3pC,TJb!X 6pax:eK (Ta6.TIIJ

U3). fJOBbTUleHHC KHC.I!OTHOCTH 3penbiX 6pa:tKeK o6ycJIOBneRO pH.UOM cpaK

TOpOB. TaK, O.UHIH1 H3 nyTeH o6pa30B3HHH o,'l)IOOCHOBHbiX )!UipHbTX KHC.10T 

npH CniipTOBOM 6po:>KCHIHI 51Bc1HCTCH ,UC33MilHIIpOB3HHe 3MHHOKI:ICnOT no 

peaK~Im CniK.TJCHJXa [ I2]. l13BCCTHO T3K)!\:C, LJTO o6pa30B3H!le yKcycHOI':i 

TOIC.'JOTbT CBH3aHo c conep)!{aHHe:vl Yl<cycHoro a.lb.J.CriEI,a B cpe;1e. KoHneH

TpaUH51 :tKe aMIIHOKHC.TJOT H yKcycHoro a:lb)..!Cf!L'J.a pacTCT c noBbllliCHHe:Vl 

KOHIIC!Hpalum cyuTa. Kpo:vre Toro. LJaCTb KIICTOT nepeXO/JHT B 6pa}KKY 1!3 

cyc.1a. 

CoJ,ep:tKaHI!e CJJ01KITbiX acl;npos B 6pa:tKKe 3anHce.'Io a oT KOHUeHTpauHII 

llCXO,'[HOfO cyc.Ta H yse.TJHtfl!BJ.TOCb no :vrepe nOBbll!JCHIIH CC B CpC}J,Hei\1 13 

2 pa3a. 3TO 06bHCH5lCTCH TC.\1, LITO C nOBblillCHHeM I~OH~Ct!Tp3UHH cycna 

B03paCTaeT C0.1Cp}!\3HHC CTI!IpTa H 1\HC.TJOT B 6p3h.'{KC. f1oc.TieJ.Hee npHBO,IIHT 

K yoweHHIO peaKUII!I 3TepHCPHK3UliH. 

f1oB,bllliCHHC KOHUCHTpat(l111 cyC.TJ3 YBC.TIHtfl:IB3JlO CO,lepx;aHHe JIAB B 

6p3)!\Ke, LITO o6yC.TIOB.TCHO, f!O-BlLUI\!O:VlY, HX nOBbrTUCflHbD! BBe.UeHHe:vr C 

cyc.l0'\1, 3 T3K/KC o6pa30B3HIIe\! npfl neperOHEC :)<1 ClfCT p33c10)!{eHHH 6e
T3!1HOB. HaTivreHb!IJee KO.liFrecTsn HCH3CbllllCHHIP\ crw:rrmc:mr1 HaiineHo n 
6pa:tKK3X, nO"'IytreHHbiX np!I c6paYKIIB3HHH cyc:1a l\OHUCHTp31l.HCH I5%. C 
IIOBblllleHHCM KOHUCHTp3UI1H cyc.1a ,J,O 20 H 25% HX KO.l!Jl!CCTBO COOTBCTCT

BCHHO B03pOC.lO B l.I II I.25 p<l33. 

IIc:wBIICli\IO OT yc.Tor.nfl n orunnux 6pa>EI\ax coJ.cp;r;;J,i\ICb c\·:·.:•iiPlO 

60.lblllC .lCT)''IIIX npii\ICCCfi C!IIIpT3, lfC:\1 D KOHTpOclbllb!':. B TO'l 'lli.C.:Jl' a,:,,
_crerll;:[OB B ] ,28-I,47 pa33, KIIC.lOT B J .25-1,5I pa3a. C.10/EIIbfX :;cpapoD B 

1,57--I,96 pa3a, a CO,Z:Iep:>KaHIIe JJAB -- B 2,75~-3,76 p333 '\ICHhiUC, Do 
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hOHHE'11Tp3lliJll BbiC!liTIX CfTHpTOB H HeH3Cb!IllE'HHbl X COe.J,I-IHCriHH OllbiTHbi C H 

h:OHTp_O."IbHbi C 6pa i KI\II 1Ip<ll<THlfC'CKH IJC OT.1HlJi1.:HICb, lfTO Ha6.1 !0.J: 3.10Cb pa

li CC [o]. 
J-I a OCHOB aHl!II p e3y.l bT3TOB onpe.:r,e.leH BbiX0;1 CllllpTa II 6IIO:Vi3CCbl 

(T 3 6 .1 1Ill.D), 3 T 3 K i i\C COCT 3 B.:JE'H 6a.13H C llpO;LYI<TOB 6pOJKE'HIU! B rr e p eClfeTe 

ll3 1 T yc.JOI3liOro EpDX\!3.13 (or. j)HCY HOII:) . lvl.ai{ CI1:\1 3.1bHbiH Bb!XO,:X Cllllp

t5 2n '2.5 

CB,% 

c ':JT II ' l C HII ~!\2.1 3 Ch 10.'151 caxa pa 113 

ll<:l cro 13 b! X0,1C (T3 6.ll !lla ) . 

T a .1,.151 ncex pa c ;xpmKiEd\ 6h!.1 rrpH 

Ko :meHTpa iUJII cyc.1 a 20%. B 3THX 

yC..10DIHIX H3 o6pa:,OB3HIIC CllllpTa 

paCXO.lOB 3 .1 0Ch \13KCID13.lh110(' 1\0.1 1! 

I.[ CCTBO c a xa p a G1, v - oT 85.78 ,Jo 

87,52 % rro OTHomcnillo I< suc,J.eHHO 

:VIy. IloTe pH 1l<e c axa pa H a noCTpoc

llll e 6no:v~accbl, o 6pa 3 oBaHJH~ BTOPHlf

Hbi X npO,'J.YI<TOB 6pmE.eHHH II C He

c6pox<eHHhn111 c a::-;:a p aMH cocTaB.15l.11! 

OT J 2,48 .10 14,22% 1\ B Be,1CHHO:\IV. 

f1p l! KOHUCHTp3U1!5l:\ C\'C.13 15 II 25% 
p a C XO~ C3 X 3 p 3 H3 o6pa 3 0 B 3HII e BTO

p11lfHbiX npO.l.Yl<TOB 6po;.KCHII5l, 110 -

CTpOeiiH C 6H0\1.1CCbl II TIOTCp ll C HC 

c6p OjKCHHbi MH C3X<:lp3:>·11l 6hi.l Bblllle 

- OT 15.7.3 ;1,0 17,49 % n o OTHOIUC-

111110 I< J3BC.lC'IlHO'vf'V. (OOTBCTC TBCH HO 

o6p3 30B 3HH e CTIHpT3 , lfTO CK333nOCh 

C noGhliii CIIIIe :Vr Iwnuonf)a!U III q rc.·1a OT 15 ;10 2S% p;JOO.{ c a x apa 1-1 a 

o o pa :> o: l 8l i11C r.'II!L~('Il:!ll3 !3 cp c.~ :. !l e' '. l TI OB bJC:Ll CH OT 4,09 ; [O 10,35C\ , a H:l. 

noc.rpocr; ne 6nmra CChl -- - COOTB \:: TCTB e iHIO CHll31!.1C.H OT 9,08 .10 1.94 % . C\'\1-

.\ lapHblli p a c xo,J. c.Dxap a 11 a o6pa3 0 B3 HH e r .li!Uc pi!Ha n rr ocrpocn1 ~e 6no:llac

Cbl rrpn l\O f!U CHTpanmn c ~·c:ra 1.5, 20 H 25% COOTB<:'TCT8C'H HO C'OCT 3B.151 .1 

14,07; 10,34 H 12,29 % no OTH OU.ICHiiiO I< BRC,lCHHO\Iy . B TO )Ke Bpe'.IH o6-

pi.!3 0B Z• IIi!C i.l.lb,J.CriUOB , l<I IC.1 0T . BhiCJIIl!X Clllfj)TOB II C.l O;·r .: :Ii>l'~ :'JCjmpoB CBH-

3 3HO c HC3 H 3 4HTC.lbHbL\1ll 3 3Tpa Ta\HI c:1xapa. MnHH \ J<:L1 bHbiH p acxoD: c a

xapa H <l o6pi.l3( ;;J a HI-I e .lCTyrUix DpiD! CC Ci'f C11HpT3 6h!.'1 llpl ! KOHUCI-ITp3Uil-

5l X C\'C. \3 20 II 25 0(; - - OT 1.03 .1.0 1,53% . 3 \I3KCI!'I3.1bHbl~l -- np11 KOH 

l!C'HTpa llTil! c y c.1 () J 5% - - 01' 1 .51 .10 1 ,8 \ % no OTHOWeHliiO I< BBC,JCHH0-

\ 1)'. O.lH;::J<O npr1 nee:{ rm lme HT p aumrx c yc.1a .'l p O}lO ;\H paCCb! B pacxo;1 0-

B ~L111 .\ !C \-l io W C caxapa H <l o6 p 3 30B 3 HilC .1CTY4HX 1Ipi!'.!CCC(r CDHpTa, q e :-,1 

n;6pJJ;J,Hb1C ;lpO'iE /J·: H. 

H a q a nbHaH KOH U eHrpaU H51 cycna c y mecrBe HHO BnHHna Ha s enHlfHHV 

noTepb cax a pa npH 6 p mKeHIHI. T a K , ec.'IH n pl! I<OHU.eHTpauHH cycna 15% 
OHII P8CEO:Ia ra.1HCb B C.le,;;,ymme:vr TIOpH.LLI<e : 6H0>,13CC3>Ll!JHepHH> clCTV

t;H e 11 p E ~HcCII > HCC6pOllieHHbiC C3X3 p 3 . TO 11pH KOHU eHTp 3 UIHI 25% - rJ1~1-
i.!Cp ll 11 >- n ec opo;.K c HJibi C c3 xa p a> G IIO\r ace a> .1 eT\'tJ II C npll\recJI (or. pH

c yHol<). 

Bb!BOll bl 

1. II c:> .1BJ!CJI \ro llT paCbJ .1.p t>/K/Kc ff c DOil biiJ iCiirt'\f JWHHCIITp 31II!Il cyc.1 a 

!3 6p<l/f(l\C 803p<lC.T3 CT CO. l Cp £1\Cii·IHC CI111pT3 , r.lii UCp::; :a, a.1h.1C'rll ,J.OB , KHC

.10T. C'. l O/!\I!LIX ~~(jm po;J, .·wryCJIIX 330TIIC'Tbl\ BC'lU('CTH li Il t' I! 3 ChllllCHHbiX CO

(', tifJWii !1 l i. B oG: •;' ;,; ,; ;:!J ii li 6 1IO\WCCbl n rn ,,cu;JJX cn llJHOn n::t6.:1Jo .:r:.H:TC51 

,·,(; p; , :·: ;:151 ::; : ti\.011 () \J (·p:]()CTJ,. 

::' . C ;napa cyc : 1;1 TICJTpco.:-r BIOTC?. no.111c-r n p 11 m :.< :\nx I-\O llllCHrpaUJI5lX 

Cp C,l,bi. 0 .TH3KO Yl 3 EC11\I (l..lbHblrl BbL\0;'( c mqna na6.1IO,l, C1 CTC.H npH KOHHCH-
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Tp3UIHI eye.'! a 20%, liTO o6yc.HOBJleHO ITOBbl!lleHHbi:\1 paCXO,'I,OM caxapa Ha 
ero o6pa30BaHne. 

3. Opu scex KOHUeHrpaUHHX cyc"1a n.pmK)KII pacbi B pacxo;J,osami 
~1CHbwe caxapa Ha o6pa3oBaHue L'IIIHepHHa II .1erytiHX rrpHMecei1 cniipra II 
IIOCTpOCHIIC 6II0\!3CCbl ITO cpaBHeHIIIO C m6pli,'I,Hb!Mll ,'l,pO)K)[{3~1H f-75 H 
f-112. 
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