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Aor(Topa 6uo.rroruqecKllx HeryK, rrporpeccopa
Of6Oy BO <Fauxnp cxvrw ,.,rr1,oup.lBenl
Ar{cceprarIuoHHyro pa6ory Mzpouona Hlr
ullpoay*rr4BHbre u 6uorora.recKae oco6,
aapurapcxofr ilopoA npu Br(JrrorteHr{H B pa
<fpaHrpac 3 x3>>, [pe/{craBneHHyFo K 3ar
99.2.128.03 Ha 6a:e OfEOy BO <Cana
yHaBepcaTeT) Ha coHcKar-n4xt y.leuou cTeneHno c[eqr4arrbi{ocrtr: 4.2.4. rlactrtan 3oo
nplrfoToBJreHhr r(op MoB n Ipor4 3 itollrlTBa lrpo.

A n'ya;lr,Hocr.b rcM br l{ nccept.a qu pr

I4cno,rbsoBaHLie KopMOR nbrrtoKOr.o Kr(pynHofo poraTofo cKoTa cuoco6cr'
Xi4BOTHOBOACTBA FIAI4NYLII]]CfO KALIECTBA, ,
norpe6Hocreff qenoBer{ecrBa Il rtoju{oLIeHFroM tr

Ocuoeofi Arr co3A ar.wr4 npouuofi 6a:u
cqaTaercr ue,recoo6pa3r{brM acnoJrb3oBaHr{e
Kynbryp. flp, cpaBHr4BaLrHu 6o6onrrx K,y
orMeqaeTcs HecoMHeHHOe rrper{Myruect.Bo
3HaLIHTe_qbHoe KojrHrlecrBo pac.fplreJibito].o 6ejr
BbrcoKyto ycBo.qeN4oc.rr,. flpu 3.r.oN,r KopN{oBr)re r(
BCeX vx flpeaMyrIlec].Bax, I4Me]oT oqeHb c
coAepxaHHe caxapa, B pe3yJib,fa.re Lrefo 3eJreHar{

OAHofi, r43 3HaqHM LIX Njoir{e.r 6
KaBI4TI4pOBAHI4tr pac.Il4Tenbtror.o cbtpbr. rloIo
Apy|r4x rBJrreTcrr -fo, q1.o B pelyjrbt.at.e orrpeiler(
o6oloqxa Krrel.Kr4 KopMa, qro cnoco6creyer
BeruecTB KOpMa.

14cno-ul:oBaHHe KOr-rcepBaFlr.olj 6sollor.
:ia|oTotsKe KOpMoB Coxpar{fie.f KOIIMOBbTe
FI exerr arelr,uofi laranpo $rropb r, c roco 6 c,r. Byroru
u 3Hepf[rz KopMa.

Vlcxogn H3 Bbrruea3ro)KeriHor.o, Bcec.fo
KaqecrB u 6aolol.t4i{eoKux oco6elinocl.cn Ko
fiopoll rrpr4 BKriloL{eH14H B pal{aorj ccFta}ria v3
6norcoscepBa]ll.oM ul'pnut'pric 3x3>, rrnJrrc.fcrl
FrayqHoe H [paK.r.fi r{ccKoe 3r]aqeHi.lc.

tr4cclreAoB arinfl rr o reNr e A r.1 cc eprarut o rt u o r.i
c 2020 no 2023 rr-. B coorBero.t.rlLlu c rrraHOM r

IIO CavapoKl.iii l'Ay ro reMe: <<peoprau n3arJlrn
Cpe4riero I loncl;r;rr u Ha ocuoBe coBepureHc,Tl

Mnpoilonoi.r l4purtr,t Ilalrepten;rr,r
utu arpapHrrii yunBci)ct,r..,, ,, uit
oJTarr AlcxcanApoBaqa rra .re My

IOIIEHTA

Hocrtr l(opoB rolturaucrrxi u
LroH ceHa:xa c 6ltoxoncepBaulfM

B l{r.{cceplauaorrrtuii cone.r
Kur4 rocy,(apc.reerrrrr,ti.i arpiiprui,rii

KaH/tHl{a.Ta 6noloi.1,1.-ieci(HX ga}/K
xHI4_[o KOpMJIerrl4e, Tex]lo.ttoI.[1]4
I{IIHH }KI] I]roTIj oBo/Ic.f Ba

LICC"I'BA ti pilrii4oriilx l(opMjteIli.t'i
noJlvqeHlfiO ]lpoilyKitr,rl.t
cneAclRKe. c.l6ecileqeI.Ht_.

WIH,

KOpMOB npu o].r{op\4c )i}4B0,frrbix
paur4olle MLrol.ojre,{.r.rrax 6o6r)ebj\

rb'fyp c lipyf rri\4r.1 piicrer{flrih4 fr
6o6onrrx. r(or.opLre c0Aepxa.r
? BbICOKOI'O Kaqec.I'Bti, t.tMe,torrteI.0
Jrbl'ypbr cemcprcrna 6o6osr,rx. nph
le:glru rie/Ioc,faTor( H Ll3tioe

Macca ilJIOX0 c!tj[oc\'O t.crr.

1'b l-lpi4tv{elf0U14e .l.eXHO"rtOi.r.Lt

HTEIbIIOC OTJII,ILI},{C KO!|OPOfO O'1"

H |Io f o u o:i /le i.t c,r.BI4 t p a:jip\r r j r€r r_..tc )j
6uogoc'r1'trnoc.fr.i IItr4.r,ri.fcljl)tIblx

qecKo|o llpoucxo)K n,errr4H rlpLl
Maccbr, ilo/IaBJrfleT pa3Br,r.frfe

i tto repu ftr n'a.fejt bn LJX Ilctrtcct,ll

l{Lt.rtrl ortctii{a rrpoA)'ti.frr}lHbtx
u lo_il.Ll'futictcoE w artpiuupcr.oi:r
JIloIIepllbtf, nptdfo'UOBJIelitrCI.i.' rl
aK'f)/aitLIJrCii Ii I4N{COT 6o.,1l,ti 1.,,.,

pa6o'rlr ft r)t n or t ilt.r r t,l ch n r I c.lt t4 orr{
aylrl{brx rjcc. re,tlon aunil el'lj O}"
MOTTOT{}tofo cKoToBo/IC].Ba 30 ti br

CT

KAK

Barrr'|fl pa3rJoAl{Mbrx iropo/l u



TEX}{OJIOfLII{ECK14X IiHIIOBAtlT1i,l))
01 .20 r'37 640r).

Creueur, o60cHogaHrIoc.r.ri

(N

Ir ayrt tl

[{ay.luue noro)KeH}1rl, BbIBoAbI h pe
Al4cceprauur4, o6ocnonaHrt cbaxru.{ecK
oaoMerpr4qecxufr aHanr43 fi Hlrrep[peraqa, n
c HcnoJIb3oBaHI4eX4 COBpeMeHrrbrx M9TO{
crarl{crurtecKofo aHanv3a. Ocnonutre ro
o6cyx4eHbr,,qoJroxeHbr r4 [onylrr4jTu olo6pe
[paKTr4rrecKr,rx xoueepeHunrx: <8rc:ra;1 uol
(Kznerr, 7 anpetx 2021;27 anpenx 2A22), <

peKoMeIIAaqHil, cQopmy,ru poBa rr rrbtx g /Iuc

1'r'\ I IO, tOl ti LICCK14C

acnexTbr un'renc u Q T4KaLIIJ 14 rt fl o 14 3RollcrBa rrpo/
P|Ay-MCXA HN.{eli14 K.A. 'i'uvu(rflseBa. j^z

AocrnxeHr4r nayKa H TexrlrrKu AIIK> (Krzne
rrepcrIer(TnBbr yBeIr.{rreHarr npoLi3BoAcTBa
ceJrbcKoro xo:rrricrBa) (V(la, 2 uroH-t 202
ocHoBa npoAoBoJrlctBeFrHou 6e:lorracHoc.ru.r)
<Har{aonaJrbHbre lrpr4opHTerbr pa3Barr.ifl a
(Opeu6ypi', 16 4exa6px 2022).

Hoeugua v AocroBepuocrb rrayq
peKoMeHAar{ufi rporr3BoAc-t.By. Hayuuofi no
Mupor-rona FLA. .qBJrrf,e.fcrror. cbaxr. qro
K"r"lr.iN,1a'f 14 r,r ec rcor,i :oue cpeAri e r-o I losorr lx lr i r

TIOIITBCP}KITEHO BJII4,qHAE CCFIAI(A LB J

I4crIoJtb3oBaHfieM 6uoxoHcepBaFrra Lrel.Bepror
paqlroHe r4MI]Op].r.tb]x KopoB fojruI].]4rrcr(o
BOCI]pOi.r3RollH'f ej rbr-t ble KilLIOCl.Ba. yDoBetr
xuvn,lecxttti coc.fan u
}I(ABO'IHbIX.

f{ocronepFrocrb noJryqcH}tbrx pe3ynbT
BCeCTOpOHHeM aHaJtu3e p arl ee BbI lloJt I_IerIFiF,tx
lrlcrorn:oBaFlne MeroroB AoKa3areJrr,cr.]r : aHaJr
noilTBepxAdnutrx nparcr.u xor)r .

TeopernuecKarr u rrpar{THqecKan
rroJryr{eHHble B pe3ynbTare Hccjre/qoeanHtt, Aou
oco6eHilocrrrx B,nr nHLrfl KoHccnn14pyiorut4x ilpe
KOpi\,IoB, LlX IlJI4ttII4e rril ol)r'aH H3Nr

BOCnpO143BOlU4',fe,'lbI{bte I{aq{3c'f lla, vpoBerrl
xl4Bo'fIIbtx, xt4N414 qecrcltu coc,faB H l.eXIIO.rlOI.l4rl
ailan1"aL\nu HMrrop.fHor.o ci(oTa K HOBbrN,r
Vctauoueuo, r{To BIlellerJHe} Il cocr.an Daur,t
oHoKOHcepRaHT.or\4 <l-pnrrl-pac 3x3>>, cnoco6c.
J,20 , yJlyqil,reriuro KaLrec,rBa Mo,rioKa.
npon3Bo,qcrBa Fra 6,6-7.6%.

I Oe y,rIapC't'tieH Irriii pe It4 c'f ltar lH r,t

llbl B0A{iIl Itx rrolo:nenprii.
epTauurl
Melil.{allt4Lt, c0opNryJtLrpollal{rrbre B

MH AauHbtrvrr4. flolrot-oBKa.
yrreHHbrx pe3yJl bTaTorl ripotselleH br

B o6pa6,orxi4 nu$opuarlui.r v
olKeHHr pa6o'rr,r /1o-rlolr(elibr t4

ve Ha Me>r<lyrrapo/:Ul,ix ilirl:q11n-
(brx yqeFi.brx B arpapHyro HayKy)
eile I{u I4OTIH ble fi 'f exltoJlo l.Li Lt r3C jil4 e

K'foB )i{Hnol'trouo/lc.rna> ( McrcKB0,
Nrapla 2022), <<l4nrrosaLr.t.iorrnbrc

rr, 3 Map'ta 2A22;, <<(__'oc,rolrutc r.r

brcoKO r{aq.ec'tset ii tou nllo,, tv Jrr ltl H

), <<Pasllr.t'rue xtlgoruolJo.iic,r,ila -

(l3o"rrror-pra4, 12 orudpr 2022),
I'IpOMb|UIJI0HltOfO Ko\,ItlJIeKCa)

blx froJlolKcirrliu BbIIS()l(0u u
usr[or,i rttr.iccept'arllrouuoii p;rOo r.ar

aBl'OpOlvr BilcpBr,re B fll]lllr{},tlrr0_
qr{o o6ocHoBAr-io LJ iIpaK.fr.4,.,iecKt.l

l()llspllbl, np14r'or()liJle Hrioi.o u

nol{oir0Ht{lt <<l'pnnl-'nac .l>r-l>, B

ll fllll:)illll!)r'riOii il()l),) t tri.r

MCI;to,-iltoyt IIpo,)l),K't,tiiJitijc i.h.
tlOnClt:a \{OjlOI(a I1O.'lOIrt,l'f FI trt j(

B [4ccJre/loBarrLlrr 6ari.ipyc,r,cit ]ri]
ayllrro-t4 cc)neIo na'teJu,ct(HX pa6or..
THrIeCKI,lX. 3KCil0pllN,jeIj'fajl I;tIblX i,l

rraqHlvroc'r'b pil6cra:. /larrsr,re:
JIIJXIIO'r COBpCx{Ctil{}'tO I'eoitr.rrO O6
IapaloB Iiii I(artec:Litcl o6r,ci';it{c.t btX

KOpOII 1\40.rtorillbtX lt(rpo/t"
voLro.r rtoir I rpollyK.tr4 rj r.i,lct.t,r

cxnc csoitc't'na \4o.rlolia n lt!'l)t.to,'i
cJlollilt\l r)lil)_\ ;jiill()lliL'il u.1)...,1I,J.

Ita \{oiroL{f I bi)i i(oltotj ccitilll{a c

rloBbtrLrel rr.ito pe I tTa6ej iL il0ct'] i



Oqeuxa o6r,iinra, c.rpyFsrvpbr u co
Mrzpouona II.A. rr3nox{eHa ua 133 e.r.paHurlax
I43 nBeAeHul, o6:opa Jrr.{Tepal.ypr,r, r.Jranbr c
L{CCneAOBaHUr4, pe3yIrbTal'oB co6crBeHHbr
npe4loNeuufr npor43BOAelny, rrepctreKTr4B
colepx(Hr 35 ra6nwl,2 pucyHKa H 4 upaloNe
I94 uc;ro,1HrzKoB, B ToM r{HcJre I 1 ::apy6e)KHbrx

Coucra're-ut o6ocHoBar{Ho o6o:Ha.ru,T
cQopMynr4poRaJr r{eJrb 14 3al\aq.n B coorBeTcTBH

B repnoM pa3/{ene <<O6:op Jrr.{repal.y
I4ccJle;oBatvrfl., B tronuor,i Mepe, u3yr,rr4B pa
y.rdurrx, I-Tpu H3JlolKeHHH pa3Aejra Fra Zl
r43yr{eubr $arropti, BJTH ttOil(He Fia \4o

KpylHofo ponaroro or(o.r.a, oco6eriuoc.r
l4cItoIIb3oBaHHeM KOHCeprlaFI,toB, a .faKlI{e

3aforoBKe o6t evucrblX KoDMoIl.
PasAen <lVlarepnalu 14 Mer,ollbr LI

AHCCepTaUr4a, cooTBeTcTByrOT 3KcrrepnMeH
[ocra]lreuuofr qenu. B pa:Aene nprdBoAr4Tc.s
Hayr{Ho-xosqficrneFlrforo onbtra. Mero

Q L{314 on of r4r{ ecK?IX,

MATEMATI,IqECKHX

H,Ioprpo-6noxHMr.rq

noxaga:releli
ceprnQnqupoBaH Ho ro o6opy,rloBaHHr.

OcHonnal r-Jrana Ar4cce p.fartr.loHuopi p

I4ccneiloBa:g-urt>> H3rrolKeHa na 73 c.rpar,i14

BbtIroJ'IHeHbt Lt ofil4cat,ibt ItooqepditHo o,r r.exH
Kaqec'rBa ceFralKa, elo BJr14rr.t14r ria py6tlonoe
IIOKa3aTeJIH, eCTeC'fBeHHyro pe3HcTerrTrroc.fb
KopoB l{o $usr.ro.rror'riqecKhx oco6orriroc.refr
MoJro3HBa Kopon-Ma'repeil, mo;ro.iHofi n

xI4MHLIeeKux ttoKa3are,reti u lexHoJrofl4rtecKHX
eSQercrraeHocrt{ rpor43BoAarBa MorroKa,

B xoAe HccJreAoBauv.it aB'roll vcraHoBr4rr
nroqepHbr rlerecoo6pa:rro HcnoJrb3osarr 6zo
<I'puHfpac 3x3> c uopuoi.i nBel\eFrLJ.q cyxoro
Maccbr BrralKHocrtto 55oA. 3lo cnoco6crnl,e'l
QyXofO Be [(ec'rBa rttt 4,6Q/o, Cl6u grt rio r.,i 3Ir ep r'r1'

12,6, rrepeBapHivrolo frpolcurii:l - lia 13.8. cr,rpo
I ipra 14:lyrreln4u leN,{ar'oJron.rLtecK}.1x Irol

aI4pt_trHpcKor,t rropor'l cor4cKal.eJrh no/I.fBep/lH
fipeAerax Su:uo,rolrzqecnoll rropMl,]. Ilpri cr
oIIbITHbIX rpyrrfi LrHcIra 3pH'i'por(t{'foB yBeJluL,tt.t

FIax feMor',ro6uga - na 8.0-5 ,70/'0, urvlctto iretirc
Co4epxaHr4e B riponrd o6rqer.o 6olira yBerfiqun
4,4-6,5, r'lo6y,ruuoB * r-ra 5,2-5,30k, llpu aHarr

epl|tarrHfl pafio'i'1,r" /iuccep,r.aiir,rn
oMllbro'feprror,i sspc'i'rrtt, coc.t.ot1'1.

IIHqaIlLieM lvlal'epHa"riOIl H hlCt.OltOtl

hccJle,(oBa:HI4fr , :taKjilortelti4t{.

4apsueftureft pa3pa6orKll -l.eMr)r

vtst. CnucoK nr4Teparypbr nt(rroLrao,r
aBTopoB.

KI'yaJI I)H OCTb'leN4 I>I Ll C CJICJIO t:tAIJ 14 t.
c'fer\4a'r'tl Kopi u ccle,(o l jat rul rJ .

br)) aR'rop pacc\,rot.pcli ll1to5.lcv1,
orqr poccuncxr.rx tT :apy.6cxrui,rx
crpaHar(e /locla'loLnlo rio/ipo6I{o
oqHyro frpol,lyr('fr4BrrocTb
3ario'foItKa o6r-,eviuc'r't)lx iiop\,too c

OHOepllali'llbl, hCfIO,rll)3'yClr,it;ig IJpt{

reTlpnaunr.r>, trpe4cTallltcllrrr,ri.r il
bHbIM 3a,{aqaM /,(J1t AOC]'H)rreHHfl
olll4cbtBaeTct cxeMa npcBe.rteHHfl

3OOTC],(HI4LICCKHX. K,rI [J ]'ILI I{O-

KlrK, l{N{MyHOJI OI'H (-teCKHX,

floflb3or]al]l 14 eNi COlspe lvlt'H ItOI'0

6o'rr,r <<Po:yJri,'laL'lr co6c'r'nelrnlrx
&X r Pet,/.ir r,'t'a'ru 3ttoncll 14l,l ei it.et

oI'141.1 lrptit|o'foljitct{rlri t1 i13) rriilrdrl

II H Ule Bap0i I tlC, I'cNl a]'1'0i IO I'l.t Ll (lC It t.l C

BQ 0 ll po H 3 Bo j I l4'l'c-Ji b i I b I e Ii. i] Lr oc't'Bil
IIOROpO)li/,ielIllbJX 1 eJltt't', Jr.il,.tCC"t'ilii

ll,)'Knulu()ctu F,ol)oB" :lrrrrrrro-
BOrC'fB MOJIOKa fi ')l(OnOi\t i4 LrilcKoil

q'fo /In'I ripon3BollcTBa ceFrill{(a Ll:l

HCBpnaH'r' Lre'f Bep'rofo rIOl{oJrellllri
trnorr.r'\.r'r {.r i ' ";1 l OIIllV lC.tCttOtj..J,-,,..1/qr\t J I rr

oBIprtt]eFIr4io B orlbl'r'rrbtx o61ta:tIax
.-- rrq 1J A. ,\t-,ra.r r',q ., t r,. !r'i,-i'O lll)()'l t'llll-l - llit
K,'Ie1'rra'fKt{ ,- Hft 0,90 .

a:a'[-e.ire n Kopol] f'oitui'fr4l rci<ol.i Ll

I U'll\ I)r !,' l l 2N,, , r ,,,,,lctlc!]l.t'l ot,i.jiH u

rtt 6st"it<t 13alvlcLIl.ilo, rtfo ), l(:opotJ
ocb nii |,',7-2,()o , KoiiLicn't'piur.Llrj tl

ui4['ot] ct{},r3r.lJtocl, -- Hii',\,'/ -ttr,89'o

b rra 4,9-5,80h, a:u,6yMnirroB - uA

3e ecreorsellHofr ile3{4creut'HOct'lr



ItopoB ycTaHOBJreHo, LIItO allafr.fal{i4oiili6ie c
3auIuTr{bre Mexa}rj h3Nlbr op raFr I.' :l Nl at \, 0 14 I r,l JII4 C Il

Aerop ycraHoBaJr, Li.fo cKapMJnrBarr4e
ceHaxa c 6uIoxoucepBaHT0]\4 3HilL[rTeJTbHo yJT
cnoco6uocrn. tlaclo oreJloll c ocJIo)iHeHI4gMl
pe3ynbraTe cepBac_IIepHol{ coKpaTanc.q y Iafipurupcxori Fra 23,7,y0. o,,rro4oruop"
froBblcr,rJr acb Ha 8,0 -B,3oh, allile Kc oceMe HeH 14,

14:yvaenarrfr KolrcepBaH.r o6ecne.Jra,T
IraKTar1lau y KopoB foJuurr4r{(:xori noiroAr,r na 6.* ua 7 ,Jo/o (P<0,01), ylo, u pu.n.r* Ha o1nrr )
5,60h (P<0,00 l) n 9,2%o (p.d.,00 I ). gr,rxoJra nrc
t4 8,4oh (P<0,001 ), gbrxolia \4o"rioqr{or.o 6errx
(P<0,001).

MaHepaJrbubrx Beu_leerB Ha 0,06 u 0,(
6HoxoscepBaHToM oI(a3aJIo .,oJro]r{H.reJIbroe
csoic'rna MorroKa. B pe:ylyra,fe pacxo/l MoJro
N,lacJta etu3rrilefl ua ),4 u 2,30/0, a ua I xt. :
4,70h.

Pac,le'r rtor{a3aJr, ql.o BbrpyLrKa or peaJlv
B parlrzoHe ceHar( c 6norcoucepBaHToM <fpra

llpa uccreAoBaHHH KaqecrBa MoJror{a
onbrTHbrx fpy[]t coAepx(aHhe cyxofo tseulec,f
0,31 u 0,350A, MA){{ - ua AJO% (p<0,0i) u
(P<0,001) a 0,14% (p<0,001), Ka3elrrra _ na 0.

ylr4TarlHocTr{ xHlo.rHbrx Meile e 3,2 dalta y r
afrpr-unpcxoii nopo/lr,r Ha ,_13,5oA, iipr{ ur,,u
cooltsercrBeHrlo rla ll,Aoh u lJ,loA, npr4 ynn
B,4yo n 9,0Y0.

Aualn:upyr sKoHoN4Hr.recKyro a$$ex,
MOIKHO 3aMeTI{Tb, LITO rrpH tsBeAeI{LlI{ l

6noxoucepBaHToM <fpanfpac 3x3> ce6ecron
ilpprobrnb oT peaJIa3aqarj MOJTOKa yBeJ,rHr.r
peura6elbuocrb rrpor43Bol{crBa MorToKa r{a 6^6 u

Pa:4e"rr I43JIolr{eH raKoHuqno H 719ys71qg
[oJlyrr eHl-rbrx pe3yn bTaToR, rrp H 14 C i roJr b3 o BaritII.{

B pa3AeJie <<3arclrroqerrLTe)). cor,rr
AtrccepraLlnonuou pa6o.rsr c ar{aJtr,{3oN4
pe KoM eu/l auun r j poH:l nollc.rny,

B an'r'opec[epa-re Kpa.rKO L1 r] 1.o )K
aKTyaIbHOCTL TeMbr I4ccIreAoFJarrnfl; cTeneHI)
3eila\u r4ccneAoBawwrt; HayqHat noJti.t3ua:
3narlr4MOcrb pa6orr,r; Me.forIOJrorhrt v Mel.o
Bbtl{ocaMbre Ha 3ArJJU.ry; cT,erreHL, /lOCTOBepr{
pa6orrr, nydnuxa\u, MarepvailoB nccreroBalr

Occl6rroct't4 KOpOg yJt.Vr,tirtt,i,rucI:, ii

HeTeJlt N,M ltolloRa N{- ti epBOt.rJ,,I Ka \r
qtrll4Jlo IIX BOC[por43BOAH'reJrb]lbro
yMeHburaJrocb ua 16,6 u 12,:i,%. B
rulnncxoii ropoAbl Fra jA,4oh; 

),ocTb oT llepBofo oceMeHeFIH'i
Hugr4rrcn na 0,3'l u 0.20%.

BeJxHqerrr4e yAoeB 3a 305 Anei.r
)A (P<0,05), afr prrrupctcori trollo/lbr

ei{ E JIat(Ta I II4 I,1, C Oo.i.Bel.cTlleri i tq o ri a
IOqFono )Kr.{pa rra 10,loh $'<A.001 )
-- Iia I I ,3oA (P<0,001) rr l0,Jo/o

I[OBIe]lO, !IT'O U r\,lOjIOKC I(OpOIl
yREJ II4Li tl Jt ocb, c oof.Bet.clt.Ber II ro i I it
,I3P (P<rC,01), Ml{6 - ua 0,109,i,
40 (P<0,001) a 0,l7yo (p<0,001 ),
5%. ]4cn,ortt:oBelrri.te cegrf)r(a B

BJlArFrHe Ha Texl{oJroI-uqecKlIC
r-r4 npo143Bollc.fRo I rr clunFror.o

roliJ cblpa ,- uti J,3o/o (p<0,Cr5) rr

rlr4{.1 \.{oiic}Ka riopoB,
fpac 3 x.J>, 6i,r"na
rr rrT'r4r rc Koil rropolir,r
Ir Iloct'J,t {l'f .i ,2 ,'1o

'ant{oc'Lr 5o:rce 4,0

Br-r0cTb ]rpor.13BO/{Cl.Ba NroJlo}(il
cpcTaB paqaolra cella)t(a c

oe'[b crru3hJrcicb na 2,1 u Z,, ok,

raqb ria 2J,2 H lg,2yo, il
v,6q/0.

uo/i]'BepxIer ra,)1oc,f oBeprJ oct.t,
3iJ btx N,reIo/:1or] i.i ilol{xoAOil.
]'EJie N4 lroi tBe/{eHbj i4.foi.l{

6clluerurr,tx,.l0cjre/loBatrni.i l.i

IloJly,ritBItIl4)(

6olt,ure ilpr.r

tra li.7t/o,y
4,0 6a-rt.rros"

6al.;Los ,-, lur

IlpeMr dllrict
a:pa6o'lar {}l 0c.t. r.1

oppll.Jriect(at{ vI

bI HCC,rre/loBa[I4tr: rloJio)Kefrurr
'rt4 u alpo6aqurr pe3\,Jrb.faloB
r; PObeM a c-rpyrcypa pzr6or.r,i.

I r pc-jlcl'arjit el r h1 :

l'C M i:l , i tC,l l,l l.i

rrpzlr(Ttrqe cr(Arr



Coiacrca'reJTeM rro Telvrc Auccep.faqlru orry6llr
r-rucJle I n xyprlaJle, urrAeKcr.rpych4or\,r il 6a
pe ue Fr3 HpyeM brx u3 AAIrr4 rrx, pe Ko M e ri/lo BaI{Hbr
Bbrcurero obpasonanprx prD Irfl ny6nwKarJnr4
rla coacKanwe y.lenoil crereHLl KarIAIiAara
cneqaanbHocTH 4.2.4. rlacruas 

3OOTO

Mr{OfO Flayqlil)tx /iaHI{t)rX, U ila Ha[t B3r.Jl
aHanu3 co6c.Lneunr,tx LtccJte/IoB auuiT
orer{ecrBeHr{btx u :apy'6e>rcuttx yrrdurrx.

rrpr{foToBreHr4r r{opMoB a [pot{3BoACTBa lIpo
B qenoM /{ucceprarlLiorrHaq pa6o.ra

ypoBeHb, Ho HeKOTOpbre MoN/teHrbr r1:e6yror nol. Cloucxare,teM eF,Trro-rrlrerra oqerib 6oltrnz

2. llpra raxoM MFroroo6pazww 6aoxoucep

^ rrorreMy ei-r6palll r4Mer{Fro <l-pnul-pac 3
3. Kaxav o6pa:ov ceHax( c 6uororrc

KoJrnrlecl.na o'rdloB c ooloxHeHurMI4.
4. Hev o6yc,ToBJreHo floBbrueHrre tro

opfaHr{3Ma KopoB lroJryr.raBlur4x B parlaoFr
5. Btt orivreqaere, Lrro 'l.oJibKo o.r. Kllynl{btx

y /\ou. I lpr.i ynrzrarlrrocrr-tz 6o:ree 4,0 6aty
x!{Byro Milcc)i, a yir{oa n pac,le.re ria I

l{H3Kr4e. Ilo.relay?
6. 3a cqe'r qefo rroBbtrrae,t.cfl Maceonafl /i

npI4 Rr{,rrroceHHV B paiu.roH cerjil)Ka c 6no
t. L{ev o6ycr.;toetteuo Jr.vLiuiee r.JcrroJrr)

npor,r3uollct.Be cJlt4Bc]rrllofO NlaCjIa H3 MOjl
o r'Io. I roLIeMy yBenuLitiBae.[O, r]btxoA Ka3eH

MoJtoKa KopoB noJryqaBruux ceHalK c 6uo
OAHaxo AaHI{bre 3aMelrErIlHrI B r{eroM r{e c

pa6ortr.
Penomeg/Iaullr{ no Hcnor,Ir,3oBarIUrc

SxcneparraeHT,?Jl[,Hbre accneA ol]auufl iz pacIdr
AaroT ocr{oBaHr4e pet(oMeHAOBa.Tb rrpot43BoAC.fBy
a3 JlroqepHbr ucnoJlb3oBaTb, rrpr.j 3ar(Jralr{e 3eJr
<l'praul'pac 3x3> B Kojrhqec.rse 5 r. ria I r. pa
yn)/qulHl'l) n14't'a'ferbrlyro [{e rLroc'r rr iJ coxDarr}i
YAOW KOpOB, yJryl_rIrrr4.t.b Kaqec.fBo MoJlOKa H no
npor43Bollc.rtsa Ha 6.()_7 .6%.

C yveron,t ar(ryanbrror-rr4 r4ccreAyeMoft /i
HoBr43Hbr,leopert4rjecxorZ u ItpaKTI4uecroli 3
|IonyqeHl{brx pe3yJrr)TaTOB B ilpot{3Bo/{cT]teFrrl
i\ucceprarrr4oHuafl pa6o-ra Ilurolat A:rercat
<llpo4yI<THBnbre v 6lioloruqecKae oco6err

onfllo l4 H€i1,qsst* pa6c.r,, il t.o.\,i
l +{arrH6l< Web o1' Sciencc, 5 il
BAI{ irpr.r Miriri4c.repcr$e HayKr4 }{

HO{JHbr.x pe3y.rr r,TaToB /Ir{cce pl.ar lH l.j

)Ho.[olur{ecKttx r{ayr rud ua,/,,riroli
IILIfll, i(opMJIe IIHe, .fex}_to"Tor.r4 

i,j

Kr-lrltll )K tiB oTr ro Ro/IC'fR a,

LrpoHoBa ILA. r.rMcct. .roporriaii
n<Nurzil:

fl

11,

u

H TpyAoeMr(a.fl pa6o'ra, noJlrz,1a,,u
{{eiral'eJrbrro 6r,rLto 6or npoeec:r,lr
cpaBilJt-t't) c ticcJtcl{oljltiillflMli

r-rrQB a Sr,rpnr HX ilpor43Rolilt u(HX,
3>l

pBaFToM BJIr4r{er Ha QF|4ir(:errHc

etZ ecreclneuuoa pe314c"rleH.r.i,l ocut i

celFrax c 6norcoscepBar]l'oM,
KOIIOB N{OIKIIO IrOJty,-ltIt.t, Br:icoKLtc
B r(QpoBbI tf\,{c"rr},r caN,r\/Io fro.nnirrvrc;
Frb .rtaK'faljl{H y nltx 6r,|rt4 0itMbtc

l )rfr.rpa ia 6e.rtxar ll NroJIoi(c l(oporl
frcppBaril'oM,
BaHr.le Nl()ir0rit roi-o )rirlllla
r-(a KopoB otlj>r',l.rtbIX fpvItiJ,
IoBqro cf'ycrKa irpr..1 oBpa6or.r<c

r{qepBaHTOM.

r4)r(ArcT Ka.qec.rllo ai,r lio.l-t fi e H rr or.i

pe3yJtbraroR rrccJtej{oBatruii
3Kqrrorvr 14 qec rcoft :cpipen,r],ia Bil0cl.ri
An5! yl1yuirueHr4rr Kaq0c-r.B& ceH a)Ka
oi.t vraccu B 1,parrrrr0ti, iltpcrlapa,r

HT'eJtbt.ror'o cbrpbr, 3ro L1o-:no.ri14.f

C'l'l> I'O'frSIiOI'O ItOpMil, ylle,rlli'.1I''t'),
r)rck'ft, .\,polJcrir) pcrt.r.a6q.ribrjoC.r ri

ccep'fanl'otr,t rrpobtre\4b1, itayu rror,i
aIlIilMocuLL, nbrcoKofo fia,lcct.na
kI AetTe-rIbIIocTLI CLIi.J.t.4lto,,,t,fr)
potBuLra Mupouonii rtr,D t.e)\,{c:

llptr

3arc,,rroqerr

ocqr4 J(opoil r.oJiurur.j tipr<oii tr



aitpurapcrcon iropoii tip7 tjKJpoLieHi.t14 B pa
<f'pllurpac 3 x3>> ilpe/IcraBJrfler co(joilt 3aKoHL{
TpyA, Pa6ora coo,rBercrBye'u Kpr.{T,eprirM l.pe
npr4oyxAeHaf, vqenr,rx creneueii>> (i loc,rauo

I4Oril Cerraxa c 6uororrccpBlr{ToM
iru 4,r li H ayq t{ o - Ke a r t r t tp a x a Ll t.t t I i r r t u I i;t

eaHlttli n, !,) ((lloroli(ennrr o ftopr/tre
uue Iipar]r.i'reJrbrrr'ua p(F t\{b ti42 or,24.09.2013 r.), npeAbflnJrrer,{bl\,r K Karrr Kr,[M /iHccepTar{r4r]v1, a ee aBl.Ol)Maponon Haxo,rafr Arrexcarulponr4r.r Aocro H IlpI4cylr:IeHr4fl ylenoff cr,3tIeH].r

KaHALrtraTa 6uolorHqecKtrx HayK IIO Ci]euu HopTH 4.'.2.4. tlac.ruax :]oorerxHr.{r,
KOpMJIeHUe, TexHoJIotHI4 Irpt4I.oTOBIeHHfl KO
)KIIBO'I'HOtsOACTBA.

MOF U rpor43BoilcTBa ilpoA)iKrir4r4

0{urluart uHur fi ou rroHeHT.
AoKrop 6nororn.recKprx Hayr{ (06.02. l 0),
npo$eccop, 3aBeAyrou{nr:i xa{le4pofi
TeXHOJIOfHA M{CH btx, MoIOqHibtx
rpol(yK'rou t4 xuMrzn, @f'FOy IJO
Earur<upcrcrafi ['AV, npo$ecc op
24 van 2024 r 'Ll/ /"'r/ N{npouona L4pnua 13a;ieptetiua

(De4epalrlHoe r'ocyAapcrBeHr{oe 6roAxerFroe pa3 pBaTerb llci e y L{pexlieH He
Bbrc uefo oOpa:oean u I <<Faurxrapc rcra it rocy/la tseFHbir4 ai*papurifi yHaBepcfl t.et.))
A4pec: 450001, Pecrry6jrr4Ka liauxoproc.raH, r
Ter. B (347)228-01-17

TexHoJlOfr4I4 MrCrlbrx, MoJlorltrbix npoAyKTOts 14

fAy Mupononofi l4praur,r RarepleBrrbr 3aBeprr,

V4rfi, y:i.5 O-Lrc'ruir: On.u6pn, 3 4

3:rexrpoHurrfi a4pec: mironova irina-v @,mail,

floArrucs /{ot{Topa 6uo-rror.uqecKr.rx LravK, rr eqcopa, 33Re,r{)y'toirieri Kacbe:IIrli
xltM14n OI'tiO!/ lit) iiirlrrrlzlle xuir
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