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<1>e11epam>H0r0 1"OCy}I&pCTB€HH0l"0 6I0,H)X<€TI-IOFD 06p330B3.T6J'IbH0l"0 yqpe>1<11e1-ma

Bblcmero 06p8.3OB8HI/[SI <<TBepc1<o171 rocy;[apcTBe1-11451171 ynmaepcn-reT»

0 111/lccepram/1o1~11-10171 pa60Te

P0,Z[‘{€I-IKO Cplbl/IM3 B3-TI€pI>€BI/[‘I2l

<<CaM0opraHn3au14s1 Maxpomonexyn T€pM0‘{yBCTBl/IT€.TIbl-IBIX nonnoxcasonm-105

pasnnqno ZIPXI/ITCKTYPBI B nommx pacrsopax»,

npencrasnenno I-Ia conckanne yqeno CTCHCHI/I

K21!-I,Z[l/l,E[3T3 <11143I»IKo-Ma'reMaTnqec1<nx Hay1<

no cneunananocrn 1.4.7. BBICOKOMOIIGKYIIHPHBIC coezun-lennst

B KOHLIC XX Belca Gmnn pa3p360T2\HLI HOBI>I€ l'[O1lXOJ1I=I K cl/urresy

nommepos cn0>KHo171 apxmelvrypu, Taxnx 1<a1< 3B€3£[OO6p33HI>I€ HOIII/IMGPBI,

JIBHIIPI/IMCPBI, cBepxpa3BeTB:1eHI-me 1'lOIIl/IMEPBI, MOIle1<yJ1;lp1-me LI.l6TKl/I 14 1:11.

rIpCJ'IO)I(€HHbI€ M€TO,EK]:I l'|O3B0l'[$HOT HOJ'Iy'~I8Tb HOJII/IMCPI-II>I€ O6p33L[l>I C

381181-II-ILIMI/I xm/11/1qec1<0 cTpy1<1"ypo171, apxnrexrypo Ma1<poMone1<y:1 14

MOJ'IC]<yJ15lpHO—MCCOB]>lMPI X8.p8KTCpI/ICTI/IKQMI/I. BZIPBI/IPOBBHI/I6 yl<838l-ll-[LIX

1'I3.p3.MCTpOB FIBIIXCTCX TOHKI/[M MEXHHI/ISMOM p€I'yIIl/IpUBHI/[Fl CBUFICTB

MKpOMOJ1€l(yJ'1 I/I l'lOJ'[I/IMQPHOFO M£1Tf3]JI/181121. rlpl/I 3TOM HKTYZIJILHLIM CTSHOBI/ITCH

ycranoanex-me Koppenaunfl <<c'rpy1<'rypa-apxl/1-re1<1"ypa-cBo171cTBa» um; HOBLIX

l'10J'll/IM€pl-[LIX psmos. I/IccJ1e£[0BaH1/151 B l-II-IOM I-I1'[p8.BJ'I€HPII/I I/IMCIOT

npm-ium'manI>H0e 111yH11aMeH'ram,noe 3na'-xel-me 14 BEDICHBI c npa1<'r1/1L1ec1<o171 TOHKI/I
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3pe1-11451, 11o3Bons1s1 OHPBLLBJIPITL 1<o1-11<pe'111B1e 0611acT14 1'1p141v1e11e1-114>1 B1-10B1>

Cl/II-IT€3l/l]JOBaI-IHLIX n011141v1epoB.

OCO6I>Il\/i I/IHTCPEC l/lCCJ'I8L[OB8TBJ'I6l\/II l/I l'lpaKTl/IKOB BI>I3]>IBaK)T l'lOIII/IMCPBI,

xapa1<Tep113y1o11.u4ecs1 11em414ei11-11>11v1 o'r1<11141<oM Ha B1~1eu11-1ee Bo3;[e171cTB14e. l'Ipe>1<z1e

Bcero 910 06ycr1oB11eHo u114po1<141v1 cne1<Tpo1v1 I‘Ipal<TPI‘{€CKOI‘O 14cnoJ11=30Ba1-11411

CT!/IMYJT-'-lyBCTBl/[TC.]'l]>l'l]:-IX BBICOKOMOJICKYIIXPHHX CO€L[I/IH€Hl/ll‘/‘I. B H8CTO$[II1C€

Bp€M5l 01-114 v1cr1onB3y1oTcs1 B 1v1e1_1m11411e 14 61401-ex1-1011011414, B 11o61>1Ba1o1.ueF1

1'IpOMblI1IJ1€l-II-IOCTI/I, B C€JIbCl<0M xo3;1171cTBe, Ma111141-10cTpoe1-11414 14 -1.11.

C1<asa1-1110c B 311al114're111>1-1o1?1 cTene1-114 O1'Ip€£[€JI$lCT £lKmyG/lbHOCmb u

npaxmuuecxyzo 3H£l1lMMOCmb ,£[l/lCCepTaIl1/I01-ll-10171 p8.60TbI Po£1*1e1-nco C.B., B 1<oTop0171

1'IpOBE2}l6Hl>I c14cTe1v1aT14qec1<14e 14cc11enoBa1~114s1 3Be3,uoo6pas1~1B1x 1'10n14MepoB 14

r1p14B14'1B1x conoJ1141v1epoB B pac'rB0pax. I/Icc11e11oBa111-11>1e 1'1or1141v1epB1 o61>e11141-1ae'r

cTpoe1-114e cTpy1<'ryp1-1B1x aJ1eMenToB. B 1<aqec'rBe nyqe B non14Mep11B1x 3Bes11ax 14

1'1p141s1m,1x 116116171 B 1v1011e1<y11;1p1-11=1x 111eT1<ax 14cnon1,30Ba1-1 Tep1v1oqyBcTB14Te111>1-11,1171

1101114-2-1430r1pr11411-2-01<ca3011141-1 (HI/LUO3). LIeHTpa1v114 BeTBne1-11451 cI1y>1<141114

1<pe1v11»114171co11ep>1<a1.u1/1e non141v1ep1,1 — 1<ap6oc14na1-1oBB1e 11e11p141v1epB1 B

3B€3)I0O6P83HI>IX r10n14Mepax 14 l'lOJ'[I/[J11/IMBTI/IJ'ICl/lJ10KC3HI>l (HIIMC) B l'lpl/IBl4T]>IX

cor1on14Mepax. AHa_r1143 nony¢1e1-11~11>1x pe3yJ11,TaT0B r1o3Bon14n 8BTOpy BB1s1B14TB

Bn14s11-114e x141v114'-1ec1<or0 CTp0€Hl/BI 14 apx14'1e1<"ryp1=1 143y11e1»11-11>1x n0n141v1ep0B H8.

1<o1~1<1)op1v1a11141o 14x 1v1a1<p01v1o11e1<y11 B ce11e1<1'14B111>1x pacTBop14Te11s1x 14 Ha

T€pMO‘lyBCTBl/lT6J'Ibl-IOCTL, B ‘IZICTHOCTI/I 14a Te1v111epa"ryp1=1 q>a3oBo1'o pa3L[€J16l-[H51 14x

B0111-IBIX pacTBOpax. I/[Mel-11-10 B ycTa1-10BJ1e141414 0611114x 3a1<01-10Mep1-1ocTe171 14

0111-:11!/11131/11<14 1'IOB€BHI/lil HOBOFO KIIBCCQ CTI/IMyJ1-'-IYBCTBI/ITeJ'lI>HBIX COCTOI/IT H61}/llHt1)l

HO6U3Hd 111/1ccep'ra111401-11-10171 pa60T1>1 POE‘-ICHKO C.B.

)114ccep-ra.u1401411as1 pa6oTa c0cTo14T 143 BBe11e1-114s1, "rpex r:1aB, B1,1Bo11oB 14

cn14c1<a 14cr1o11B30Ba1~111o171 J'Il/lT6p8.TypI>I. O6’b8M pa6oTB1 — 127 c'rpa111/111.

I/I11n10c1"pa'r14B1-11>1171 1v1aTep14a11 1'Ip€}1CT8.BJ'I6H Ha 48 p14cy111<ax 14 B 4 'ra6r11411ax.

C1114co1< 1u4T14pye1\/10171 1114'repaTypB1 co;1ep>1<141" 180 11a14Me1-1oBa141/1171.

B0 seedeuuu cr1>opMyI114poBa111,1 a1<1'ya111,1-10cT1> npo6J1e1v11,1, uenb pa6oT1>1, ee

1~1ay'~114a;1 HDBPIBI-I9. 14 npa1<-114'-1ec1<as1 s1~1aL11/11v1oc'r1>, a Ta1<>1<e 11pe11cTaB11e1-11,1 110314111414,

BBIHOCI/IMLIC 1-1a 3au114'ry.

B nepnu mane, ;1Bns110Lue171c>1 n14Tepa1'yp11B1M o630poM, on14ca1-11,1 1'l0,£[XOL[bI

1< cm-rresy 3BC3/1006p8.3HbIX r1o1114MepoB 14 1v1o11e1<ym1p1-1B1x H.I€TOK, o6cy>1<11a10'1-ca

PI3B€CTHBIC B 11141"epa'rype pe3y11BTaTB1 3KCl'IE5pl/IM€I-ITGJIBHBIX 14 Teope1'14qec1<14X
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14cc11e11o1;a1-114171 l'[0J"ll/lM8pOB c11o>1<1-1014 apx14Te1cryp1>1 14 CT!/IMyJ'I-'-lyBCTBI/ITEBJILHLIX

11011141v1ep01a. EcTec1Be1-1110, L110 B 1'IOCJ'I6,ElH€M cnyqae oc1-1oB140e 1=11-1141v1a1-114e aBTop

y11e11>1eT a11a1114sy c1ao171c'rB no1114a111<1/111o1<ca3011141~1o1a, 11er114 l<OT0pI>IX o11pe11e11>11o1‘

'rep1v1o'-1y1ac"rB14-rer11=1-10011, 14cc11e11o1aa111-11,1x 141v1 1'IOJ'lI/IMCPOB. Fnaxay 3a1<111oqae1

pa31_1e11, B 1<01op0M o606111ae'rc>1 14311o>1<e111-11,1171 1v1aTep14a11, 06oc1-1o1a1>11aa1oTc;1 sanaqa

1114ccep'rau1401-1110171 pa601"1>1 14 131>160p O6'b6l(TOB 14cc11e,u0Ba1114s1. I/13 TCKCTB.

11141‘epa1"yp1401"0 063opa cnenyer, L110 a1s'r0p ;1B11>1e1cs1 1<1aar1141?p111114po1aa1-11~11,11v1

Cl'l€I.I!/l8.J'[1/ICTOM 13 0611210114 14ccr1e11o1aa1114s1 CT]/IMyJ1—‘l)/BCTBI/ITBIIBHBIX

1a1>1co1<oMo11e1<yr1s1p1-11,1x coe;1141-1e11141?1. Hpe;1c1a1ar1e1~1111,1171 0630p 1114-repa1"yp1,1 141v1eeT

C8.MOCTO$lT6.TII>Hy}O 11e1-11-10c11> 14 11pe1_1c1aB11s1eT 141-11‘epec 1111» 1.1.114po1<oro Kpyra

14ccr1e11oBaTer1e171.

Bo 11-r0p0171 r.|1a1se (3KCl'l€pI/IM€HT&J'II>I-I8.${ qacT1,) o1114ca1-11,1 143yqe1-1141>1e

coe;1141-1e1114>1, 1<pa11<o z1ae1-cs1 141-1cbop1v1a1114s1 06 a11a11143e 14x CTP}/KTYPBI. OTM€TI/IM,

1110 r101v1141v10 a1aes;1o06pa31-11>1x 11o1114MepoB 14 l'lpI/IBPITLIX co11o11111v1epo1a B pa6o1e

143y11e1-11,1 11111-1e1711-11,1e HILMC, >1B11>110n114ecs1 Ma1<p0141-1141114aT0p21.1v114 111111 11011y'~1e1-11411

1v10r1e1<y11;1p1-11>1x 1ue'r01<, a Ta1<>1<e 11141-1e171111>1e 1'11/IHO3, 1v1011e1114py101.1.114e 11yq14 14

l'Ipl4BPITI>I€ ue1114. F11aBa 1a1<>1<e c011ep>1<141- 1.IDCT2lT0'{I-I0 1'I0£[p06I-I08 01114ca1»114e B

pa6o-re 14c11o111,3o1aa111-11,1x 3KCl'l€pl/IM€HT8J'II>HhIX MBTOLLOB, 11po14r1r11oc1‘p14po1sa1-111oe

r1epB14~11-11>1e ;1a1~11-11,11v114 (31<c11ep14Me1-1Ta111,111,11v114 rpac11141<a1v114). Hp14 31014 a1zT0p 1-1e

'r0111=1<o ;1ae'r 141-11110p1v1a1.11410 0 1v1eTo;1141<e :>1<c11ep141v1e1—11"a 14 l/lC1'I0.TIB30Bl-[I-IOM

o60Pyl10Ba1-11414, 1-10 14 0r114c1,1nae1 T€Op€T1/l‘{€CKl/I6 oc1-101351 MeTo11o1a. B xavecmse

3a./ueuanun 0m/wemum, wno HG pa6auux zpazjmrcax (rcak, snpowaw, u na dpyzux

zpadiuxax duccepmauuu) He 077lM2'-IQHG nozpeumocmb uwvzepenuli.

He110cpe11c1Be1-1140 3KCH8pI/IM€HT8.JILHy10 qac'r1, 1114ccepTau1414 cocTaB11s1e1

Tp€Tb rnaaa. l'[pe>1<;.1e Bcero a1aTop 1-1a ocnose 11oJ1yqe111-11>1x ;1a11111,1x

a1-1a1114314pye-r c1py1<'rypy 143yqe11111,1x r10r1141v1epo1a, 0r1pe;1e11s1>1 Ta1<14e Ba>1<111,1e

xapa1<1ep14c1141<14 1<a1< 1111141-1a 11p141a14'rb1x 11e11e171 14 11yqe171, 111414e1711~1as1 (1v1o11e1<yn;1p1-11,1e

111e'r1<14) 14 11oBepx11ocT1~1as1 (3Be3;1o06pa3141>1e H0111/lM6pI>I) 111101140011, 14x r1p14B14a1<14

14 r14L1p011>o61-10011, 1v1a1<p0M011e1<y11. 311211-114e 11a1-11-11>1x xapa1<"rep14cT141< 1sa>1<Ho 11p14

o11pe11e11e111414 1<01-1q)0p1v1a111414 1v1a1<poM011e1<y11 14 11p14 143y14e1~11414 npoueccos

caMoopra1-1143au14n 1v1a1<poMo11e1<y11 B 1aoL1111>1x pacmopax npn 11a1"pe1aaH1414.

A1-1a11143 r14L1po11141-1aM14qec1<14x xapa1<"rep14cT141< 14cc11e;1oaa111-11>1x 11o11141v1epoB,

np0BeL1e14111,114 r1p14 co11oc1a1a11e111414 c HI/lT6p8.TypH}>IMI/I ;;1a11111,11v114 111111 r1o11po61-10

14cc11e;1o1aa1—11~11>1x HJIMC 14 110111/1a111<1411o1<ca2,0111/111011, 1103130111411 P011»1e1-11<o C.B.

3



C,El6J'laTI> I/IHTCPCCHI->16 saxmoqennsl. B ‘-IEICTI-IOCTI/I, no1<a3al-lo, qTo, 1~1ecMo1"p;l Ha

rpe61-1e06pa31~1y10 cTpy1<1'ypy, l'IlIMC Ml<p0l/ll-ll/lI.II/I8.T0]JBI xapamepnsyrorca

Bb1co1<0171 pas!-1oBecH0I7| l‘I/I6KOCTb}O I/I nx M21Kp0MOJ‘I6l(yJ'lI>l B T6pM0l1l/ll-IHMI/l‘I€CKl/I

xopou1eM pacnaopmene nmerm" K0!-lCl)0pMaI.II/IIO na6yxu1ero 1<ny61<a. 111151

1'IpPIBl/ITBIX cononnmepos BI=I6paHHr,1171 p8.CTBOpl/ITEJIB 61>1n C6J'l€KTI/IBHBIM, 14 I/IX

MOJ'l€I<yIIBl n011o61-11,1 n0J1I4Mep1-I012 aaesue, $I,lIpOM |<0T0po171 $IBJ'lil6TC$I cBepHyTas1

ocnosnan 1'I,HMC H6115, a nyqaml — HI/IHO3. Hpu smo/w sosnuxaem sonpoc: rcax

pasrzuuazomwl rcol-u110p1vza14uu nau60/lee ebzcoxomonelcy/uzpnozo u uauo/lee

Husrca/wanercymzpnozo opasuos ucc/zedosanz-1z>1x Mozzercymzpiwzx u4em0r<?

B cnenyxoulem p83l1€.TI€ 1‘J'I8BI->1 3, B 1<oT0p0M 06cy>1<;1ae1"cs1 nosezlene

l1OJIPIl/I3OHpOl17/IJ'l0KC83OJ'II/IHOB B B0111-[LIX pacmopax 1'IpI/I 1<01vu-lama]?! "reMnepa1'ype,

noxazano Bnmmue napaMeTp0B 21pXl/ITCl(Typ]>I 14 X1/1M1/Iqeclcoro CTpO6Hl/15! Ha

caocnza pacnaopos, npemne Bcero Ha 1-1a6op 14 p83M€pbI H21/1MOJ'ICKyJ151pl-ll>IX

c1"py1<Typ. ELue CI/IIILHSB pom, 8.pXl/lT€K'l‘ypI>I Ma1<poM0ne1<yJ1 np0;|BJ1;le'rcn Hp!/I

8]-l8.J'II/I36 npoueccon, npoucxonamnx B pacTBOpax npn HBFPCBBI-II/I]/I. H81'IpI/IMEP,

aBTop }/GT8}-IOBI/IJ'I Bnmml/1e HIIOTHOCTI/I l'[pI/[BI/IBKI/I 60l(0BbIX uene H21 xapamep

npoueccos camoopral-naaaum/1 B BO,Z[HI>IX pacnaopax Monelcynxpaux n.1eTo1<.

Han60rIee cyLuec1"Be1~n-u>1M l'lp€}lCT3BJ'l$I8TC$I np0Be;1é1-u-n>117| 8H3.J'II/I3

KOHLIGHTPHIII/IOHHLIX 3aBI/ICI/IM0CT€I7I Temneparyp (basolaoro pa3}1ene1-ms: 1111;:

l/l3y'-I61-Il-[LIX 1'IOJIl/IMBPOB. PO11‘-Il-{KO C.B. I-Iarmulno 1'IOl(83LIB3€T, ‘ITO ZIPXI/ITBKT}/pa

Ma1<poM0ne1<yn He $IBJI$I8TC$l ]3€LLIHlOlLl1/[M 111a1<"r0poM, 0l'lp€IL€J'l$IIOI_L[I/IM Temneparypy

tpaaonoro pa3Ll€J'IBI-II/[H I/I HKTP, ‘ITO npn a1-xanme 31-Iaqem/I171 3T1/IX Temneparyp

CJ'I6,£lyCT )/‘ll/IT]>IB8.Tb 6OHI=IllOC KOIII/I‘-XGCTBO CTpyKTypHI>IX q>a1<'ropoB. Hanpmvlep,

mu MOJ'IE>KyJ'l$[pHLIX I.ueTOK no MHCHI/110 anropa H81/1601186 BEDKHBIM1/I napamerpamn

mansnoTc>I z1JIm-Ia Hp]/IBI/ITBIX uene 14 pacc'r0;l1-me Mexcny COCGILHI/[MI/I 60l(0BI>IMPI

uenslmn. K 06cy>|<11aeM0My q)parMe1-Fry 111/ICCBPTSLII/I1/I eon, sonpocw I/I 3a./neuanmz.

‘Jaw 06yc/zoanen 8bl50p Ouanaaona xonuenmpaqu sodnozo pacmsopa 011:1

xaolcdozo norm/vzepa? LIaI-man? eonpoc omnocumciz u K wavmu, nucsnmennoii

ananusy zudpoziuna/wuveckozo noeezienwz nonwwepoe. Ha puc. 44 (amp. 93)

npwcmasxzer-1:11 Konuenmpauuonnbze aaeucm/zocmu memnepamyp nava/la dlasosozo

pasdenenmz l)Jl}l ecex ucc/redosarmblx nozzumepoe. Beponmno, 61>:/10 6:»: noneanbuw u

yd06Hl>1M 0/12 uumamemz npedcmaeumb HG amww olce zpagbuxe (wlu Ha 0m0e/zbnom

6/IOKE‘ amaze olce pucymca) 11013061-zble aaeucumocmu 6/vi memnepamypbz

saeepmer-ma (jiasoeozo [76l302./ZQHIJR, Hl1CKObK0 05u4u sbzeodbz 0 l)Jl1JWl€/lbHOCm14
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711701468508 yCWIH08)1€HZl apaer-10secH020 c0cmwz11u;1» ZHICWIGOPOS? Ocmanymcil

/Ill OHM CVIPGBQA/1M8bl.'vlM 0/l (>p)/ZMX K"/ZGCCOB WIQIZMDLI}/GCVVIBIJVVIK/lbHblX YZOJIMMEPOS?

£[l/lCC€pT3.I.[I/[H HHHI/[C3]-I8. HOHXTHLIM FBBIKOM, XOPOIIIO o1110p1v111e1-la, COZICIIDKI/IT

y11061~11,1171 111111 J1y'-1u1e1"o HOHI/IMQHI/I51 Te1<cTa 1/1J11110cTpaTl/lBHbI171 MHTBPI/IZU1. l'[p1/1

310111, 0111-1a1<o, ona conepm/1T 3a1v1eT11oe 111/1cr1o oneqaTo1< 11 1~1eToq11ocTe171.

B aB'ropeqJepaTe C0'~{€TakOTCS[ CTPDFOCTB 1/1:z11o>1<e1»11»1;1 1/1 >101-1oc'r1=.

Hpuseneble 3KC1'I€pI/IM€HT8Il}>HI>I€ l"p8.C1)l/IKI/I I/I 'ra6.111/1111,1 J1HHI>IX )1e1Ia1oT

a1a'rope111epaT l/lH(1)OpM8.TI/IBHLIM. B ue1101v1 aBTope11)epa'r M0>1<eT 65111, 1/1cn0r11>301;a1-1

ILII/Ip0l(1»IM 1<pyro1v1 I/ICCJ'l€Jl0B3T€.TI€I7I. A1aTope111epaT 1'1o11110c'r1>1o orpa>1<aeT

co11ep>1<a1-11»1e Ill/ICC€]JT21I_II/II/I.

P86OTI>I aBTOpa, 1-1a 00110136 l<0T0pI>IX Ham/1ca1-1a HI/ICCCpT8.I1l/I91, Ol'ly6J'IPIl<0B21l-IL!

1; a1sT0p1»1Te'r1~11>1x 1-1ayq1-11,1x 1»13;1a1~111;1x, 1/11-1;1e1<c1»1pye1v11>1x B pocc1/1171c1<11x 1/1

1v1e>1<11y1-1ap0L11—11>1x Gasax 11a1~11-11=1x (PI/IHIl, Web of Science, Scopus) 11

p€KOM€H,Z[0B8.HI-ILIX B1,1cLue1?1 aTTecTau1/101-11-10171 1<o1v11/1cc1»1e171 I\/[I/IHI/ICT€pCTB 1-1ay1<1/1 1/1

n1>1c1uer0 06132130381-ll/Iii Pocc1»1171c1<0171 bezlepaul/11/1. )lo1<na,:11>1 11pe11c"ra1s11e111>1 H8.

se;1y1u1/1x 1<o1»1q)epe1'1u1/111x 1'10 Te1v1e 1/1cc11eL[oBa1-11/I171. Ony6111»11<0Ba1~1111>1e pa601‘1=1

0'rpa>1<a1o'r 0c1-1o1s111>1e pe3y111>TaT1,1, 11131111101111/1ecs1 npe111v1eTo1v1 3a1.u1»1'r1,1.

Ha.r11»1=11/1e 3a1v1eL1a1-111171, cnenannmx no J11/ICC6pT3.I.[l/ll/I, ne BJII/lil€T 1-1a o6111y10

11o11o>1<1»1Te111>1~1y10 oue111<y pEl60Tbl, 1<o'1'0pa;1 1s1>1no111~1e1-1a Ha BBICOKOM H21}/‘ll-IOM

yp01s11e.

J11/1ccepTa111»1s1 CO/1Cp)KI/IT 60111>u10171 1/1 op1»11"1¢11-1an1>111,1171 a1<cnep1/11v1e1-1Ta_r11,1-11,1171

MHTEPPIEUI, £11151 I/IHT€p1'Ip€T8.IlI/ll/I 1<01'0p01"0 aB1'0p I/ICl'lOJ'[I=3y8T COBPEMEHHBIC

FIOLIXOJIBI 11 T€OpI/Il/I, a Hp/1J13l"8.6MbI6 061151131-11-2111411 11peL1cTaB11;11o1-cs1

06001-1o1aa1-1111>11v11»1. l'[011yL1e1-1H1>1e P63)/J1I>T2lTbl 1~1a11e>1<1-11,1, 1/1 011100011, C,Z[€JI8HHI>I€ Ha

nx ocnoae, y6e;11/1Te111,111,1. B 11er1o1v1 pe1.1e1121»1pye1v1a11 111»1ccep"rau1»1s1 l'[p€£[CTBJ'ISl6T

0060171 3a1<01111e1~11—10e Hayqoe 1<1aa.r11/11111/11<a111/101-1H0e I/ICCJ'lC,HOBaHl/I6 al<'l'yam>I-10171

q>y11;1a1v1e11Ta111>110171 1/1 npa1<'r1»1qec1<0171 1'Ip06J'[8MI=I.

P€3yJ'[I>T21TLI III/ICC€pT2lIIl/II/I P011qe111<0 C.B. 1v1oryT 61=IT1= pe1<o1v1e1-1)101aa111>1 1<

1»1c1'1o111>:+01aa1-11/110 1a 11ay=1111,1x 1»1cc11e;1o13a1-11»1s1x, HPOBOJII/IMLIX B Moc1<01sc1<o1v1

rocyL1apcT1ae111-1o1v1 yl-II/IB€pCI/IT€T, Ca1-11<T-l'[eTep6yprc1<o1v1 1"0cy11apcT1ae1-11-1o1v1

y1-111Bepc1/1're're, Ka3aHc|<0M 1~1au1»101-1a111=1~1o1v1 l/ICCJTCJIOBHTEIIBCKOM TCXHOJIOFI/l‘IE5C](0M

y1-1111aepc1»1're're, Ca1v1apc1<o1v1 1"0Cy£l3.pCTB6l-ll-[OM TEXHI/I‘I€CKOM yl-II/IBCPCI/ITCT6,

H1»1>1<er0p011c1<01v1 r0cy11apc'r1ae11HoM yHl/IB€pCl/lT€T€ 1/IM. H.I/I. Ho6aqe1ac1<o1"o,

I/I1-1cT1/11"y're r1po6neM XPIMI/I‘l€CKOl7l 1111/131/11<1/1 PAH, P0cc14171c1<oM x1»11v11/11<0-
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T€XHOJIOl'1/1'-IBCKOM yl-II/IB6pC1/lT6TE 1/1M. )l1/I. Memleneesa, I/IHc'rm'y're xI»lMI»lqecI<017l

(‘bl/I31/[Kl/I I/IM. H.H. CGMBI-{DB8 PAH 14 ,[[pyl‘l/IX Hayqno-1/1ccnez(0BaTeJ1I>c1<1/Ix uel-lrpax,

3 T8.K)I(€ M3.T€pI/IEIJILI /11/ICCEPTHIIVII/I MOl'yT 6l>IT]> l/lCl'lOJ'1b3OB8.HbI B JISKLII/IOHHBIX

KYPCHX HO KOJ'1.1'IOl/1,Z[1'IOl/I X1/1M1/ll/I I/I Xl/XMI/II/I H0111/IMCPQE.

,1lI/ICC€pTa[Il/[OI-[H351 pa60Ta POLLHCHKO Cepaqmma Banepsesuqa

((C3.MOOp1"3HI/133.111/I91 M3KpOMOl'l€I(yJ'l T€pMO'-IYBCTBI/ITCHLHLIX 1'1OJ'[P1OKCa3OJ'II/[HOB

p&3J'II/I‘lH()I:I apxl/ITe1¢ryp1>1 B BOIIHLIX PHCTBOIJZX» HOTIHOCTBIO COOTBCTCTB}/CT

Kpl/ITC]3I/ISIM, ycTa1—IOBJ1eu1~u>1M nn. 9-14 1_10.TIO)K8HI/I51 0 np14cy>|<L{e1-1141/I yqel-mix

cTene1-1e171, y'rBep>1<11éHH0r0 nocTa1-mane]-u4eM HPHBI/ITCIILCTBZ. P0ccn17lc1<o17|

(Dem-:paum»I N2 842 OT 24 ceHTs16psI 2013 r. B pe11a1<u1/11/1 c nsmenenmmn,

yTsep>z<;1enm,1M1/I ITOCTHHOBJIEBHI/IFIMI/I 1'1pa1a1/1'reJIbcTBa P113 N2 335 OT 21 anpensl

2016 r. 14 N2 426 OT 20 M8pT8 2021 r., a eé aBTop, P011‘-I81-IICO Cepaqal/1M BBJICPBCBI/l‘{

sacnyxmaaer npncyxmenna yqéno cTene1-114 K31-l)Ill/l}1aT8. dansnxo-MaTeMa'rnqec1<nx

Hay1< no Cl'l6I.[l/IZIIILHOCTI/I 1.4.7. B]=ICO1<OMOJ'I6KyJ'I$IpHbI€ ($06,211/I1-IE3}-I1/[$1.

Jloxnazl Po11'~1e1-u<o C.B. no pe3ym;ra'raM /1]/lCC€pT8.IlI/I1/I aacnymal-1 14

o6cy>|<L1en 1-la p8CIJ.Il/[P61-IHOM C6Ml/[H3136 Kamlwenpm (1)1431/1qec1<0I?I XI/[MI/I]/I 28 1-Ionpn

2022 r., oranna Ha 111»lccepTau1/no PHCCMOTPCH 14 y'rBep>1<11e1~1 1-la sacezlar-Inn 1<ac1)e/11pm

(1)1/131»111ec|<01‘/'1 X1/IM1/II/I Qeuepansnoro l"0Cy,E[&pCTBCHHO1"O 6i0,u>l<eT1-xoro

O6p83OBaT6J'I]=HOI‘O y'-Ip6>K]I[€HI/I51 BbICH.l6l"O npoqaeccnonanu-10m o6pa3ona1-msl

<<TBepc1<0171 r0cy11apc1"BeHHsII7I yHm3epcm'e1">> (1'Ip0TOKOJ'I N2 4 or 28 H0$l6pH 2022

1:).

OTSBIB nonroroannz

sanenyxomu xaqaezlpo rlansnqecxo XI/IMI/Il/I (D8L[6p3.J'1I>H0l“O rocy;.1apcT1ae1-more

6K)£[)K€'l'HO1"O 06p83OB&T€.TIBH01'0 yqpenqlenna BI=ICHJ€l"0 o6pa3oaa1-um <<TBepcl<o171

l‘OCy}1£ipCTB€1-I1-IbIl7l yl/IBEPCI/ITET», ;[.x.1-1. (Cl'l€LII/IaJ'I]=l-IOCTL 02.00.06 —

BI>ICOKOMOJ'1CKyJ'I}IpHLI8 coepmneunx), npocbeccop

Haxomoa Haaen M1/1xa17u10B1/111 (j(2<‘.4»(/\ \ ,1”! //_ /,1/XL

170002, 1‘. Tsepb, Can0Bbn7I nep., 35, Kaqxezlpa 11)1»131»lqec1<o1?1 XI/IMPII/I TBFV;
pa60q1/1171 Tenetbol-1: +7(4822) 58-56-13 L106. 127, Tenezbon; azlpec a11e1<'rp01-11-1011

n0'~m,1: physchem@tversu.ru

1'10 111/105 .x.1-1. n ocbecco aHa 1 #7‘ “ Ra Haxolvlosa 33.56 mo11 n , p P P ,

I/1.0. yqel-Ioro ceI<pe"rap;1 T5173’, <' 615ull/ll/V’§""'ti Mensenesa O. H.
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