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<<CTl/lMyJI-'lyBCTBl/lTe.J'I]>HI>I€ Cl/ICTCMLI ZIOCTZBKI/I J'leK2lpCTB I-la OCHOBB

110.111/lcaxapllilon», npe11c"raB.r1eun0n 1-la conclcanne yqeno creneun

KB]-ll1Pl£l3Ta xnmnqecnnx naylc no cneunanbnocrn

1.4.7. BLICOKOMOJICKYJIFIPI-lI>l€ coemlneunn

Pa3p2160Tl(3. cmmyn-qyscrsnrenm-11>1x nocnrene /111;! nocrasxn

nexapcrnennblx coenunenn H€ T6p$IET csoe amyannnocrn B Teqenne nocneru-mx

40 ner. B aro onacm l'lp6,1.I'I0)l(6HI>I Tmcsmn p3.3JII/Iql-ILIX CI/ICTBM, cocroaumx 143

61/IDCOBMBCTI/IMBIX mm 61/IOI[6I‘p9.lIPIpyeMI>IX nommepos. UPC/1JIO)K6HI>I no;1xo11r,1 K

cosnannro 1-1aHoyc"rpo171c'rB, C1'IOC06HLIX BLICBO60)K/19.TI> nexapcraennoe c0e;11/mer-me

B onaer H8. I/I3MCH€I-H/[6 pH, T6Ml'I€p&TypBI, onyqenne CBETOM, yJ'1LTpa3Byl(OM,

}1e171c'rB1»1e qmepmenros, rnyramona, a Taloxe Me'ra6o:m'roa, B TOM qncne a1<-mar-n,1x

cbopm Kncnopona. Hecmorpa Ha T0, qwo psmox CTI/IMyJT—'-IYBCTBI/IT6J'lBHBD( cncTeM

/ZOCTBBKI/I B MI/IP6 cocrasnszer M1-wrne M1/1nn1»1ap;u>1 ,Z[0J'lJI8.pOB, pa3pa6oT1<a HOBLIX

a(1>111e1<'r1»1B1-xslx cmmyn-qyBcTBnTem>1-mnc cncTeM ;(ocTaB1<n nnnaerca qpe3B1>1qa17n-10

aI<Tyam>H01‘7I.

Cpezm orpoMH0r0 1<oJn4qec-naa npe;1no>|<e1-mmx 1-:1 H21CTO}I1I1€€ Bpema c"mMyn-

qyacrsnrenu-u,1x H0111/IMEDPHLIX Cl/ICT€M uco61-1sn<oM c-rem" Cl/lCT€MI>I 1-1a 001-{mac

nonucaxapunos. lleno B TOM, no MI-IOFI/I6 npeucraamenn 3T0r0 Knacca nommepos

couepucarca 5 1<ne1-xax 1/1 c0e,u1/11-11/I1*en1,1-10171 'r1<aHn, a 1~1e1<0'ropI>1e a1<3ore1~1n1>1e

nonnmepm CHOCO6HI>I BBIBO/11/ITBCZ nocne qacrnqno ¢1)epMeHTa1'1/1suo171

zlerpazlaunn. 3TH conommepu 1-1e o6na;1a10'r cymecrnenno PIMMYHOFBHHOCTBIO, a

Taloxe H66}/T 0'rpnua'rem>Hr>1 3ap${,Z[, npe11o'rapaLuaxon1m7I OIICOI-IPI38.IlI/[IO Hocmene

onnonmenno 3£ip5{)K6HHBIMI/I 6em<aMu KpOBPI. B T0 >:<e Bpelvm, B ommme or
normarnnel-1rnm<om1, 1<oT0p5n71 npexcpacno p2lCTBOpI/IM B opranrmecxnx

p8.CTBOpl/ITGJUIX, 14 nerxo Monnqmunpyercn no KOHLICBBIM 1'1/IJJPOKCHJILHBIM

1"pyl'I1'I8.M, l'IOJ'1I/IC6.XpI/LEIBI 1'Ip8.KTl/I‘I€C](I/I HCPHCTBOPPIMLI B 0pl"8.HPIK6. HO9TOMy I/IX
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MOILI/1(1)]/II(3.LIl*!${ cor1p>1>1<e1-1a co 3Ha‘{I4T€III>HI>IMl/I CI/IHTBTI/I‘{8CKl/IMI/X CJIO)l(l-IOCTSIMI/l.

Kpome Tom, 110111/1caxap1»1;[1>1, co11ep>1<au11/1e OCTZTKI/I co c1;o6o11n1,1M 1"I/I,1p0I(CI/IIIOM

r1p1/1 6 yr11epo,z11-10M a1'01v1e, 1~1anp1/nvzep, x1/1'r03a1~1, xo1~111po1/rr1»11-1 cy:11.q)a-r 1/1111/1

I‘!/I8_1'IyPOHOB6$l Kncnma cnoc06111,1 o6pa:4o1a1,11sa1'1> TPBXMEPI-I}/IO ce1'1<y BO,E(0p0,E[HbIX

c1a;13e171, lrro o1'1pe11e.r1>1e'r oc06eHnocm 1»1x HOB€£[6I-II/I51. l'Ip1/1 yqere aroro
06cT0s1Te1ILcT1sa ,z[a1-1Ha>1 0c06eH1-10cT1> 'ra_1<1»1x HOJII/IMBPOB M0>1<eT 61>1'r1> opamena

"Bo Gnaro" CI/ICTEM IIOCTQBKI/I, 1-10 11 page cnyqaen M0>1<eT I/IMCTB 1/1 11era'r1/11a111>1e

l'IOCJ'I€I[CTBI/Iii. Hoarozvly B 111/1'repa1'ype CO1'I0.TIPIM€pI>I Ha ocnose J1a111~11.1x

cononmvzepola pezuco 11cn0:11>3y10'rc>1 B KOHCTpyI/IPOBGJIPII/I CTPIMYJI-‘IYBCTBI/ITCJIBHLIX

c1»1cTeM ;1oc'raB1<1»1. B pa601'e IO11141/1 Map1<01a1-11,1 r1pe;u1o>1<e1-11,1 op1»1r1/111a111,1~11>1e 1/1

1101301151-10 1/13o1.1.1pe111'11>1e r1o,:[x0111>1 1< 110.r1y'-1e1-11410 Hp]/IBI/ITLIX a_~1<1)1»1q)1/1J11,1'11>1x

COIIOIII/IM8p0B 1-1a ocnose Taxnx nnnncaxapugos 1/1 T6pMO‘{yBCTBl/XTCJILHOR)

nonumepa l'[0J'll/I-N-1/I30l'lp0l'lI/II!8.I(pI/UIHMI/I118. Hpn a'r01v1 1111;: c1/11~1're3a I/ICl'l0.TII>3OB£il-[BI

1v1e1-0111>1 1<oHTpom»1pyeMo171 pa1:u»11<a111>11o1‘»'1 110111/IMEPI/13211.11/II/I, qro 06ecneq1»111o

nonyqenne cononlmepos ROI-ITp0JIPI})y€M0l"O cocrana 14 M0J1e1<yns1p1-10171 Maccbl.

B pa6o1-e paccM01'pe1-10 Luaa T1/I113 CT]/IMyJI-‘IYBCTBI/[T6115]-{I>IX c11c're1v1 H3 oc1~1o1ae

l'l0JIPIC8Xa})I/IIIOBI 1-1ecTex1/1oMe'rp1»1q1-11,1e B0,E[Op&CTBOpI/IMBI6 l'IOJ'[I/l3J'[8KTp0.TIPITHBI€

KOM1"U'I€KCBI H21 ocnoae x1/1'1-03211-1a, 1~1y1<.r1e1/11-1050171 1<1»1c:1o1'1.1 1/1 renapnna 1/1 1'1p1/1B1»11-1>1e

COHOHPIMCPBI renapl/11-1a 1/1111/1 xo1111p01»1T1/11~1cyr11,q)a'ra 0 N-I/I30l'lp0HPIJ'IElKpl/IIIHMPIZIOM.

I'Iep1s1,1171 "mn CI/ICTCM npezmmnaqaewcz mm 11ocTa1a1<1/1 11y1<:1e1/n-1oB1>1x 1<1»1cno-r B

>1<1»11a1,1e 1<11e'r1<1/1, a BTop0171 - 111151 110cTaB1<1»1 111»131<oM011e1<ym1p1~11>1x

1'Ip0TP[BOBOC1'I€U'II/IT€III>HI>IX coezu»11~1e111/11‘/'1 1/1111/1 LII/ITOCTZITPIKOB.

Cy111ec'r1;en111=11?1 anemenr HOB!/I3HI>I Ta1<>1<e c0c1‘01/11‘ B nony~1e1-11/11/1 14 ycr1eu11~1o1v1

1»1cno111,3o1aa1-11/11/1 CBETO'~iyBCTBI/IT6J1bI<IOI‘0 111/11-11<epa Ha ocnose 3-6p0MMeT14n4-

1-114Tp06e1-130171110171 1<1»1c110'r1>1, r1po1/131a0;u~11,1e 1<orropo1?1 01100061-11,1 1< 0l(I/[C111/lT8J'ILHOMy

pacnany no}; 1[e171cT1;14eM cnera. 311/1 11111-11<ep1,1 651111/1 Bnepsme 11onyL1e1~11>1 1;

1-1ac'r0;1111e171 pa6oTe 1/1 1»1cn0r11,3o1aans1 1111;: I<0HCTpyI/IPOBHHI/IS! Cl/ICTBM LLOCTQBKH

1~11»1s1<o1v1o11e1<y.r1s1p1-11,1x coe/111/me1-11/1171 1/1 1-1y101em1oB1,1x 1<1»1c.110'r 1; )KPIBI>I 1<J1e'r1<1»1.

B pa60're Ta1<>1<e 1;r1ep1a1>1e 61,111 I/IC1'ID.TII>30B8.l-I M€TO11 Tepmoqmpeaa zum

0IIp6I[6J'I5HI/ISI c1;s131,113aH1»1;1 HI/I3KOMOJ'I€KyJ'I5[pI-ILIX coe111»11-1eH1»1171 c Mnuennamn
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npnslnmx cononnmepon 1-la ocnose nonncaxapnnon n no1n4-N-
nsonponnnaxpnnamnzla. Tarcmvl 06pa3oM, npnnenennme <1)aI<'rs1 CB1/IILCTEJTLCTBYIOT

0 TOM, qro pener-131/Ipyemaa pa60'ra s1BJIs1e'rc>1 opnrnnansnoii I/I no cnoe HOBI/I31-I8

orneqaer Tp€6OBaI-II/IHM BAK.

Jlnccepraunn nocrpoena Tpéllll/ILIHOI-IHI=IM o6pa3oM: ona cocrom I/I3 asenel-msl,
0630pa nnreparypu, axcnepnmenransno qacrn, pe3y.rn>'ra'roB, o6cy>|<ne1~n»1>1 n
BLIBOIIOB. B 0630pe III/ITBp8.TypLI aB'r0p Hpl/IBO,E[I/IT 0630p Tex B03;1el71cTB1/1171, KOT0pLI€
B nmeparype o6cy>|<na1oTc>I B lcaqecnae CT1/IMyJIClB, CHOCOGCTB}/IOIIH/IX

BI>ICB060)K,I[6I-II/I10 ne1<apc1-Ba nnn alcrmaannn KOHCTPYKLII/IPI. Llanee n0np06no
n6cy>|<11a1o'rca paorm, B 1<o1-opux npeL[JIara}0'rc;1 cn0co61,1 cnmesa 1<o1-lcrpyxnn,
CPHGHTBIBHJOILII/IX B OTBBT 1-1a nameneunn pH, T6Ml'l6pBTypLI, o6ny=1eHne CBCTOM nnn
Hpl/ICYTCTBI/I6 Boccral-1o1s1»n'ene171, cn0cn6cTByr0Lunx pacmennenmo ;1ncynLq>1/1111-n,1x

MOCTI/IKOB. O6cy>|<;[a>1 Mopmponorlaro IIOJII/IMCPI-IbIX crnmyn-qyBcTBnTen1>Hb1x cncrem
nocranxn, 31-3TOp 0111/ICBIBQCT pa6o"rs1 no I/ICI‘IOJ'II>30B3I-II/HO nonnmepnux Mnuenn,
nano- mm Mmcporene, nnnnm-n,Ix mm ITOIII/IMCPHLIX Bea!/n<yn. Paccmarpmaan
npnpony HOIII/IMepHI>IX I<oMnonen'r0n CTPIMYJI-‘IYBCTBI/ITCJIBHLIX cnc'reM ,Z[0CT8.BI(l/l,

aarop orpannqnsancn B nepBy1o 0'{6p6,E[L nonncaxapnnnumn HOCI/IT6JI${MI/I,

I/ICl'IOJ'IB30BHl-ILIMI/I B pa6oTe, qro COB8pLLI6HI-[Cl €CT6CTB€I-IHO, ynnrmaan
1<0n0ccaJ1n-1-11,1171 Mal-epnan, na.I<onneHnr,1I7I B nnreparype no c'rnMyn-
‘IYBCTBI/ITCIILHLIM amrimnqmnsnslm c0n0nnMepaM n CI/ICT€M8.M nocrasxn
nyxnennolamx KI/ICIIOT.

3KCI'I€pI/IMCHT8..TII>Ha$I qacu ,E[I/ICC€pT3.I.II/II/I nanncana qpesnmqano nonpono.
Bce M6T0,C[I/IKI/I HEIHHCHHLI c 1-axon crenenmo nerannsannn, um nx M0>!(l-[O
BOCl'lp0l/I3BO£lI/ITL B rno6o171 na60pa'rop1»n/1. Han6onee cnnanoe Bneqarnenne Ha MBHSI

IIPOI/I3B€J'Il/I p8.3,£[€IIbl, IIOCBSILIICHHBIE cm-nesy npuanrmx cononnmepoa nonn(N-
nsonponnnaxpnnamnna)

14 nonncaxapnnoa. Pa3pa6o1'a1-name n pa6oTe Meronmcn
npncoennnennn acnMMeTpI/Iqnoro TpnTn01<ap6o1-larnoro arema o6paTnMo17I
nepenaqn nerm c I<ap60KCI/IJ'II>H0l7I rpynno K xapoxcnnsnmm rpynnam renapnna I/I

x01-ulponmncynsqaara qepes Monosanlmnem-roe Boc-npomaonnoe amnennnamnna
npencrannmor 60nm.noI71 nmepec mm nonmvzepnoro nn3a17n-Ia n Bl'10CJI6}ICTBI/II/I
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Moryr 61,111, I/ICHOJIBBOBHHLI 1111;: nonyqenm p83J'II/I‘-ll-[LIX conom/mepon cJ10>|<H0171

apXI/IT6l<'l'_ypLI. B M6T01IH'-ICCKOM pasnene cozlepacnrcn Taloxce ormcal-me
akcnepnmemon no noxasawenscrsy cnoco61-loom CI/II-IT83l/Ip0BI-IHOl'U B pa6oTe
q1oToqyBcTBm'eJn>Horo mu-ncepa PHCILIEHIIHTLCH non nex7Ic'rB1/1eM cBe'ra. /1112 aroro B
pa6o're ncnonssoaan OCTPOYMI-IBIl7I rronxon, 001-xonanl-11,1171 1-Ia npncoennnennn
nnnxepa 1< l'IOJ'II/ICTI/l]3OI[]>HI>IM Mmcpoqac-muam c IIOCJICILYIOLIII/IM CHSITPIBM Boc-
3a1.u1/rrm 1/1 npncoenm-xermem lcpacmenn Cy5. HOCKOJILKY Tame qacrnum MO)KHO
nen<o 0T,I[6J'I$ITI> OT pacnaopa uenrpuqayrnponannem, 3T0 noanom/mo uanpnmylo
nsmepms Icnuemxy p8CI‘I3./Ila 111/11-ncepa npu 06ny11e1-11414 6111/DKHI/IM Y(D (325 HM).

B nepaom pasnene rnanm p63yJ'[]>T8.TOB aarop paccmarpmaaer nonyqenue
KOMl'10H6HTOB 1111:; CT!/IMyII—'-{yCTBl/ITCJILHHX c14c'reM: HOJII/I—L—J'1I/I31/IH8. c ysxnm
MOJ'l6KyII$lpI-IO-M€iCCOBi>lM pacnpenenennem, CH8T0‘IyBCTBI/ITCJIBHOFO :11/n-ucepa H3
ocnose 3-6p0MMe'r1/111(4-I-11/rrp06ex-1301711-10171 Kncnoru), IIPOI/[3B0,Ell-ILIM renapm-xa 14

X01-I£[p0I/ITI/lHCyJ'II>(1)aTa, Monnzbnunponannslu TpPITI/I0](&p6OH8.THBIM IIPOI/l3B0,I[HI>IM,
a Talolce nx npnnmux conommepos c N-nsonponnnakpnnamnnom. B aTo171 >|<e

mane noxasar-Ia ycmqnnocrs cononmvlepon Ha OCHOBC renapmla no 0'rx-lower-mro
K (1)epMeHTa'rm;Ho171 nerpazgaunn 11011 11ei»'IcTBneM l“€l'I8pI/IH23I>I. Bce nonyqennme B
pa6o"re Bemecrsa 6LIJII/I Tnlarenu-10 oxapamepnsoaal-n,I c nomomuo SMP I/I VIK-
Cl'I€lCl'p0Cl(OI‘Il/I1/I, COIIOJII/[M61351 nmenn Monelcynnpno-Maccosoe pacnpexlenex-me
oxono 1.2-1.4, qro cBm1eTenLcTByeT 0 KOHTPOIII/Ipy6MOM X3.]J3.l<T6p6

n0Jn»1Mep1/13aLu»11»1.

Bo B'ropoM pasnene pe3y.rn;raToB anrop npnnonm ,:[a1-mme 0 rlaopmnponax-um
CT]/IM}/J'I-‘1yBCTB1/[T6JII>HI>IX CI/ICTEM. Hpn STOM B 11a;-1110171 mane asrop zpoxycnpyerca
1-1a l‘1]0pMl/lpOB2ll-II/Il/I Hecrexnomerpnqnmx pH- 14 qaoroqyacrsnrenbl-u,1x
nonnxomnnexcon nonmcamonoa (nonnnnsnna mm xmosal-Ia) c renapm-10M I/I
1-Iylulem-10BL1M14 KI/ICJIOTQMI/I. PH-‘IYBCTBHTEHBHOCTL nonyqel-xnmx xoucrpyxun
0l'lp6}1€JI$I€TC}I B OCHOHHOM m»131<o171 ocnoanocrszo xm-osax-xa, a
11>oToqyBcTB1/rrensl-xocrs - BB€£[€l-II/16M B npemzapmenu-I0 cqaopmnposannsl
nonnxomnnexc nonepeqnbrx cn.mBor< 1/13 qaoroqyacrsnremmoro nmmepa.
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Cnezlyer 01'1v1e'r1/111,, no aaropom 651110 noxaaano, qro ncnormzosanne
renapm-Ia B Kaqecnae KOMHOHEHTS nonnxomnnexca cy1.uecTBe1-n-10 ;[ecTa61»1n1/mlpyer
ero 14 noa'roMy cnoco6c'n;ye1- BI>ICBO60>K,I[€HI/IEO nylmennoso xncnoru B r<neT1<e.

Hecmorpa Ha T0, qro /13!-IHBIl7I n0,21xo1.1 (ism panee npe;[no>|<e1-1 B .TIPIT6p&Typ6 c
ncnonnsonannem 13 K8‘-IGCTBE ;1ec'ra6mm3upy1oLue1"o l'IOJ'II/IHHI/IOH3 rnanyponoao
KI/ICJIOTLI 14 annrnnara 1-1a'rp1/Ia, renapnn B THKI/IX cnc'reMax pal-I66 He npnmermncn. B

TO me Bpelvm, yqm-1>1Bas{ anomansno BBICOKGC cpozlcrno cynbqaorpynn K
GMI/IHOC0,ZICp)l(I.I.II/IM nonmcamonam renapm-1 M0)K6T I/IMGTL cyulecraex-11-me
1'Ip€I/IMyIII€CTB8. B nannmx CI/ICT€M8.X. lI[aH1»u>1171 n0;[x0;[ xopomo cornacyerca 14 c
uamnmn C06CTB6HHI>lMI/I H2l6JIIO£[€l-II/I$IMI/I, qro I-IQI/I60J'[bI.LI6l7I rpal-1c¢>e1<1.u/101-u~1017|

arvrusnocrmo 06JIa,Il3.IOT nonumepu, opasyromne Haumenee npoqx-me xomnnexcu
C HYKJICI/IHOBOIYI KI/ICJ'1OTOI\/1. Ha M01‘/1 B3l"J'l}I,E[, TIOLLXOII BKJ'LlO‘{BHH5l PIHCPTHOFO

l'lOJ'[l/IHHI/I01-18. B cocras nonnnnexca, pa3pa601'a1-1H1>1171 a zlam-10171 £lPICC6pT3L[I/II/I,

OTKPLIBBBT mnpoxne nepcneI<"mBm mm K01-ICTpyl/IPOBEHI/IH nonumepnmx CI/ICTCM

}l0CTBK1/I I-IyKII6l/IHOBI>IX xncnor.

,[[aJ1ee B 3TOM pazmene amop l'IO}IpO6H0 nanaraer npemvlymecrsa
ncnonsaosannsl qumoqyncrsnrensnoro :11/zmcepa, pacmennemle KOTOPOFO

cnoco6cTByeT [[1/ICCOLIPHILII/II/I nonnxomnnelcca
1/1 BmcBo6o>|<)1eHmo Hylurem-Iono171

KI/ICJIOTLI B Kneroqnsl um-osons. B 3aKJIlO‘II/lTEJ'1I>H0I7I qacm pa60'rI>1, nocnzmenno
3I(Cl'I€pI/IMEHTEIM Ha 1<ym>'rypax KJICTOK, noxasano, ‘{T0 11e1‘»'xc-rm/1Tem>1-10 Koncrpyxunn
c q10Toqy1acTB14TeJ1I,1-ILIM III/II-IK€pOM IIPDHBI/IJII/I CYILICCTBEHHYIO Tpancqaexunonnyro
8l('I‘I/IBHOCTL I<a1< B :a1<cnepI»1Me1-rrax no ,El0CT8.B](€ Mano 1/n<1Tep<1>ep1/1py1o1ue171 PHK,
T9.l( I/I no ;10cTaB1<e nna3MI/Izu-10171 )I[-IK.

B 31-0171 >1<e mane asrop OCTEHBBIII/IBEICTCX H8 cnoco6ax BB€£[BHPl$I

nncynsdangnslx cnasel‘/'1 B accounaru, D6pa3OB&HHI>l€ TEPMOHYBCTBI/ITCJIBHLIMI/I

COIIOJII/IMCPHMI/I renapnua 141114 xo1~u1p014Tm-1cy.r1u1JaTa c N-nsonpormnalcpnnamnzlom.
B 3ToI7I qacm pa6oT1>1 aaropy yzlaerca nonyqmx, qpessmqano I/I3$IIl[HbIB
0Tpy](TypBI, KOTDPBIB co11ep>|<a'r mnpodmnnm-Isle uerm a1-mo1~1m>1x CyJIl>l'I)I/IPOBEIHHLIX

nonncaxapmlos Kax B snlpe qac'rm.u>1, T€1]( 14 B ee onyI.u1<e. Hp!/1 BTOM 3a cqe-r
BBCJICHI/BI 1<0BaJIeH'r1-n>1x nncynsqmnnnslx cnzse B TepMoqyBcT1mTens1-Isle uenn
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n0m4(N-naonponlmaxpnnammia) ynaercsl nonyql/rm, qacrnum IIp3.KTl/1'-I6CKI/I 1-1e

Menzromne cnoifl o61,eM npn namenemm 'reMnepa'rypr>1. B TO me BPCMSI Tame
qacrnuu cr1oco6m>1 nornoman, HI/I3KOMOJ'l6KyJ'I${pHBI6 coennnel-Inn 14 BI-»ICB06O)I<,E[8.TB

nx B pe3ym>'raTe TI/Ion-;mcyJn><1m):[H0r0 o6Meua.

B 31-0171 >1<e qacm pa60TBI, ncnonsayn Meron I/I3OT6pMl/T‘{6CKOI7I mpaunor-mo
KEUIOPI/IM€TpI/II/I, azrrop 1»1ccJ1ez[yeT Cl'IOC06HOCTb qacmu Baal/1Mo;1e171cTB0Ba'r1> c
Myum-10M. B pe3ym;ra"re 6511114 nonyqensl S-o6pa31-rue lcpnnme, qro yxasusano Ha
l<00l'lCpaTI/IBHI>Il7l xapalcrep CBSBBIBQHI/IX. Jlannue Gunn o6pa6oTa1-ml no Monenn
Hexasncnmoro CBSIZBIBQHI/Iii I/I no MOZLBJIPI Xwma. Oqesnano, q'r0 Bropaa MOI[€J'IL

naer l/IHTYI/[TI/[Bl-IO 60nee pasylvmue 31-1a=1e1-11451 1<01-1c'raHT CB${3I>IB3.HI/BI, 0;u~1a1<0 B

pa60're 0'rcy'rc"rBye'r Kpl/ITPFICCKOC cpanaenne 06pa60"r1<1/I Kpnnmx no 1383111/I‘{I-II>IM

MOILCJIHM 1/1 Monexynzpuaa Moaem, cssxsmnal-ma.

B 31-0171 >|<e mane as-rop npnmenaer M6T0;1 1-epmoqaopesa mm nsyqem/m
CB5l3BIB8.I-II/I5! 'repMoqyBcTBmem,1-n>Ix nommepos c Myumlom I/I 1I6KC€1M6T830l-IOM.

Honyqennme /18.]-IHBIM H6£[8.BHO paspacrrannmm MCTOLIOM J18]-IHI>I6 xopomo
cornacyrorcsl c pe3yns1'aTaMn I/I30T6pMI/I‘-I€CI(0I7I mrpaul/1on1-10171 KGIIOPPIMETPI/IPI.

B Tp6TI>6M pa3/16J'[e FIIBBBI peayrn;ra1-on asrop OCTZIHHBJII/IB&eTC5I H8
I/ICCIICELOBEHI/II/I 1<1/me1-1»n<n B]>ICB06O)KlI6Hl/[SI nexapcrsennblx coezu/me!-Im71 I/I3

110111/lMCpHI>D( K01-1c'rpy1<u1»11?1, paccmarpmaasx pH-, 11)01'o- 14 Tepmoqyacrnx/rrennnme
nonnmepsr. O1<a3a.r10cI>, =rro nsenenne B CPICTCMY l“€1'I8pl/IHa Cy[I_[€CTB€HHO

yBen1»mnBaeT pH—I/II-Ulylll/1p0BaHH06 BI>ICB060)K}l6HPI6 onnmnylmeormla. Hpn 3TOM
I-I31/I60J'II>I[I3.$I CKOPOCTL BL1cB06o>1<,ueH1»1>1 H36J'[I0}I[&TC$I npn pH 4.5 ‘ITO l'IpI/IM6pI-I0
orseqaer J11/l30COM8.M. B He17I'rpa.m>Ho171 Cp€:,£[€ BhICBO6O)l<,C[€X-ll/I Hylmeorma
I1p9.l(TI/1'-l€CKPI He nponcxozurr.

Bnecmmne pe3y:11>1'aT1>1 61,1n1/1 nonyqenu c (1)0TO‘{yBCTBHT€JlbH]z1M J1!/IHKBPOM,

BBCILQHHBIM B KOHCTPYKLII/II/I mm Llocrasxn Hyxnennosslx 1<1/101101‘. Oxasanocs, ‘ITO
nocne Bo311e171cTBm1 Yd)-cnera cxopocrs BBICB06O)l(,£[EHI/I$I 0.T[l/II‘OHyKJ'I€0TI/Lll us
nom»n<0MnneI<ca yBennqnBae'rc>1 Mnorolcpamo, qro CB]/II[€TBIII>CTBy€T 0
1'IpHM6HI/IMOCTPX I[8.HH0l"0 nonxona mm ;1ocTan1<1»1 HYKJICI/IHOBLIX KI/ICIIOT.
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He0>1<n,:[a1-n~n>1e pesynnranl 61,1n1/1 nonyqel-n,1 npn nccnenosanm/1

aI>1cBo60>1<;[en14s1 £(e1<caMeTa30H qyocmpara H3 KOM1'IJ'16KCOB c

T6pM0'-IYBCTBI/ITGJIBHBIMI/I nommepamn. Oxasanoca, lno Bwnoqel-me nannoro
nexapcnaa B KOHCTPYKIII/II/I H8. ocx-rose HCCILII/ITI>IX l'IpI/IBHTBIX cononnmepon renapuna
mm XOH,E[p0I/[TI/II-ICyJ'IBl1)3.T8. c N-nsonponnnalcpnnamnnom npnsozlm nmm, 1<

nnyxparnomy 38M€,E[J'I€Hl/IIO BI>ICBO6O)l(,Il€I-Il/U1. Onnalco BBCLLEHI/I6 xoaanenrnmx
CILII/IBOK n01-11/I>|<aeT Cl(0p0CTI> m,1cBo6o>|<nenm1 nexapcnaa B 4-5 pas, qro n03B0n>1e'r

na,uesrn>c;1 1-Ia snaqmenm-Ioe ycnnenne az11<1)e1<'ra npn I/ICl'10JII>30B&HI/XI/I

nnxancynnponal-11-10171 cbopmm npenapara.

B qe'rBep"r0171 qacm pezynm-arcs 14 o6cy>1<;1enn>1 aarop nonpono
paccMaTp1/naaet 61/l0J'lO1“I/I‘-160K146 cBo171c'naa nonyqennmx 1<o1-lc1'py1<n1/1171. OK8.3J'IOC]>,

'-ITO nparcruqecxn Bee ucnonasosanl-n>1e CI/ICTGMLI 663Bp€}ll-lbl mm M21110 1-o1<c14q1~n,1

ans: KJ'I€T0'{HI>lX Kynsryp. 1'Ip1/1 BTOM aqaqaezcrnsnocrs l'lpO1-ll/IKHOBCI-ll/I31 OTPI/II.I8.T€J'IBHO

sapsmcem-n>1x nonnnnelccoa B KIIGTKI/I ocraaanacs 1-1e6om>u.Io171, ‘no 1-1eynnBnTem,no,

ylm'n>1Ba>1 o'rpnuaTe:n,n1>n7I sapsul nonyqennux qacmu. B TO me sperm, l'1p$IM8.$I

one!-nca PI—IK-1/n-rrepq)epe1~1un1/I 1-Ia Knerxax ARPE-19, 06p860T8I-IHLIX Komnnekcarvm

MI/IPHK K q>a1<'r0py pocra anzlorennsx cocy/101;, 1'IOK838.J'I0 Tpexxpamoe cnmncenne
cnnresa <1>P3C, qro csnnerenscrnyer 0 cyn.1ec1"BeHno171 sqzqrelcrnsnocrn 11a!-xnmx

1<oHc'rpy1<nI»n71.

B nenolvl pa6oTa HPOI/I3B0£[I/IT 0‘{CI-IL npmnnoe Bneqarnenne, onnaxo no ee

Te1<c'ry M0710-I0 BLICKSBBTL pan Bonpocos 14 3aMeqaH1»n‘71.

1) B paanene p63yJII>T8TOB 14 o6cy>1<;:[en14>1 l'Ip3.KTl/I‘I€Cl(I/I OTCYTCTBYIOT BBIBOJIBI

n KOI-[116 1<a>z<;1or0 p6.3,£[€J'Ia. B1-xecenne Taxnx H]30M€)l(yT0‘-ll-[LIX BBIBO/IOB B T6I(CT

MOFIIO 6B1 cymecrael-u-10 o6ner=mn, nonmvlanne p8.60TbI.

2) Pa60Ta c0cTonT 143 Hecxonmcnx en:/160 CBHSHHI-{LIX npyr c ,ElpyI"0M qacre,
Koropme nepememax-n>1 no npl/131-1a1<y METOZIOB nccnenosanm, a 1-1e no nurnke
nayv-more noncxa. Jlymaro, pa60'ra cyLuec'rneI-mo Bmnrpana, ecnn 651 Jlannue no
cncTeMaM nocramm Z[HK I/I Tepmoqyncrnmensl-mm TIOIII/IMCPZIM 61>1m»1 6&1

pasnecenm B np0cTpanc'rBe. 3T0 noasonnno 61,1 '~1n'ra'reJno cpasy l'1p€,E[CT8BI/ITB cee
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BCIO "c1o>|<e'r1-Iylo JII/IHI/U0", BMCCTO Taro, '-110651 BDCCTHHHHHHBETL ee I/I3

paaposl-1e1»n-n>Ix I-1ac'reI‘/‘I, paspocannmm no qeT1>1peM pmnenam.

3) Hpn nccnenoaanun B32lI/IMO,E[6I7ICTBI/Iii TepMoqyBcTBnTem,1-zux

conommepon c Myunnom Me1'o,u0M nsorepmnqecxo Tmpamaom-10171

K£U'[0pPIM6TpI/Il/I o'rcyTcTBye'r ananna Mexannsmon CBS[3BIB3I-ll/IH nommepos.
O-rcymnayror 'ra1<>!<e 11a:-n-xme 0 nsanmonecrsnn c MyLIl/IHOM

HEMOZLI/ICIJI/I111/IPOBHHHBIX nommepon xolmpomm-I cym>11)a'ra I/I I‘€l'I3.pI/IH8. l'[ucKom>1<y

118.1-IHLII\/i M€TO£l 1'[03BOJI$[6T H3M6p$ITI> I[€T3J'II/I CB$l3bIB&HI/ISI I/I €I‘O MCXBHI/I3M, 6I>I.TIO 6I>I

qpesnmqano nnrepecx-10 onee nonpouo I/I3)/‘II/ITL Hp!/1p0£[y Baanmonecrsnx
nomamepos c Mylll/ll-{OM ,11a1-n-n.1M Merozlom.

4) Cqmaercn, qro Bsanmonecrane non1»u<1/101101‘ c MyL[PIHOM B ocnosnom
o11ocpe;1ye1-ca BD/I[0p0l1HI>IMI/I CB${3${Ml/I B cna6o1<1»1cn0171 opens. Ozu-1a1<0, B

alccnepmvlem-ax, HPHBQHEHHBIX B ;114ccep'raL11/10141-10171 pa6oTe, B xaqecrse Gymbepa

ncnonssosancn (DEF pH 7.4. 3a cqeT Kaxnx B3anM0L(e17IcTBm‘7I nponcxoxlnno
cB>I35IBa1-me?

5) B pa6oTe nonyqensl Gnecmmne pe3ym,1'aT1>1 c (11oToqyBcTBn1-em,1-mm

Jmm<ep0M. Xcyrenocr, 651 ysnan, 1<a1< aarop namynan mam-xoe coe,:u/me!-me, xalme
11am-n,1e nasann Ha11e>l<;Q/ H9. l'IpPIM€Hl/IMOCTL nannoro nonxona?

6) B pa60Te npe11rI0>1<e1-I =Ipe3BI,11Ia1‘71H0 Kpacnnblifl cn0c06 cm-n‘e3a npnunrmx
conommepon 1<ap6o1<cI»m-coz[ep>1<aI11m( nommepon c a1<p1/moaumn M0]-IOM6paMI/I

MeT0,u0M RAFT-l'IOJ'Il/IM6pI/I38.1II/II/I. XOTCJIOCB GL1 y3H8TL, HBCKOJILKO BOCHPOI/I3BOI[I/IM

z[a1»u~n>1171 n0L[xo11, I/I KKK!/I6 3KCH€pl/IMEHTBJIBHBIE ycnoana HBJIHIOTCX Kpl/ITPI‘-IGCKI/IMI/I

LLJIZ nonyqeuwl THKI/IX peaynnraros.

Z[a1~n~u>1e 38M6‘-IHHI/I51 nocsrr cxopee pe1<oMe1~maTens1-11>11‘71 xaparcrep I/I 1-mc1<om>1<o

1-1e CHPDKEIOT o61uero 6J'131"Ol'Ip1/IHTI-lOl"0 Bneqarnemm 01" ,z[a1~I1-[0171 p3.6OTbI. Cqmaro,
‘-ITO l/ICCCPTHIII/Iii Hmlnnel-u<o IOJII/II/I MBPKUBHLI <<CTnMy.r|-\|yBcTBuTeJu~.m>1e

CIICTCMLI ziocmmcn nelcapcn; na ocl-lose no.rmcaxapm1oa>> nonnocrmo
co0TBeTcTBye'r 113660381-II/ISIM, 1'Ip61IT>$IBJIS{6MBIM K K81-LEI!/I£[3TCl(l/IM nnccepraux/mm
cornacl-10 ](pI/lT€pI/HIM rm. 9-14 Hononcenlm 0 l'[pI/ICy)K£[8HI/II/I yqenmx cTeneHe171,

yTBep>|<;1éH1-Ioro n0cTaHoBJIeHneM 1'IpaBI4TeJILcTBa Poccl/n7Ic1<0Fx Qlezlepaunn N2 842
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01‘ 24 ce1-1Ta6ps1 2013 1". 1; p€L[8.KI.LI/[PI c l/IQMCHCHI/DIM!/1, y'rBep>|<11e1-1111,11v114

1'IOCT8HOBJ'l€I-II/IHMI/I l'[paB1»1Ten1>cTBa Pd) N2 335 0'1‘ 21 anpeml 2016 1". 14 N9 426 or 20
Map'1'a 2021 11, a eé aB'rop, I11/1111/11'1em<o 10111451 Map1<o1sHa, 38CIIy)I(1/IB86T

l'IpI/ICy)K)Z[6I-II/I5] yqé1-10171 crenenn 1<aH,:(n,z[aTa xnmnqecxnx 1-1ay1< 1'10 CHELIPIZJIBHOCTI/I

1.4.7. BBICOKOMOJI€KyJ'I$IpH}>I6 COBLII/IHBHI/Iii.

O<1)1/1I.11»1a.111>1-114171 01'1r101{e1rr:

Be11yIn1/1171 Hayqnmn co1"pyz[1»m1<

1<a<1>e;[p1>1 BBICOKOM0.T[6KyJ'I$[pI-II>IX c0e111/1ne1-11/11‘»'1

XI/IMI/I‘{6CI<0I‘0 qJa1<ym>'re1"a lI>e,uepam>11oro 1"ocy,uapcTBe1-11-1o1"o 61o11>1<e1-1-Ioro
o6pa301aa1'en1>11o1"0 yqpemnenna BBICILICFO 0613213033]-ll/I51
<<Moc1<o1ac1<1»1171 1‘ocy,z1apcT1ae1~11n,1171 yHI/lB€pCI/ITET I/IM€HI/I M.B.J'Io1v101~1oco13a»
Anpec: 119991, POCCI/I17XCK8.$l <IJe11epau1»1>1, Moc1<1aa, J'Ie111»11-1c1<1/1e l'OpBI, 11. 1, crp. 40
I[01<'rop X1/IMX/IHECKI/IX 1-1ay1< (02.00.06 — BBICOKOMOJ'l6KyJ'1}Ipl-I516 COEZII/[H61-1]/IX no
XI/IMI/I‘-IBCKPIM 1~1ay1<a.M), 6es 31241111/1&1.

/
Mer11»11<—Hy6ap0B HI/I1<0I1a171 Cepreennq 4" ;

08.11.2021

Anpec Mecra pa6oT1>1

119991, P0ccI»1171c1<as1 <IJeJ1epau1/m, Mocmsa, H61-II/II-IC](I/IE5 1"op1>1, LL. 1, cTp. 40MTV I/IMBHI/I M.B. .TIoMoHoc0Ba, x1»1M1»1qec1<1»1171 <1)a1<yJI1;reT, 1<a<1)e11pa
BLICOKOMOJ'l6KyJ'I)IpHbIX coez[1/me!-11/1171.

Ten; +7(495)939-31-27; e-mail: me1ik.nubar0v@belozersky.msu.ru

. '~}‘§,;:“ §.,_,‘*3“\ 1353., '>,~’..* ’-V /

l'[oIln1»1c1> corpym-m1<a H.C. Mennx-Hy6apona sane , Q‘)
2I[e1<a1~1 x1»nv11»1=1ec1<or0 £l)KyJIbTCT3 MFY 1»1Me111»1 M,BJi©§§gEgbga, ‘ 1

11.x.1;., npoqueccop, '-IJI-Kpp. PAH
Kamvn>u<o1a C.H.

' i~ 9.11.2021
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