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OT3bIB BEnyn1E171
(D€lLCpJ'II>HOFO rocynapcnsennoro 61on>1<eTnoro yqp 'oym Opnena Tpynonoro

Kpacnoro 3naMenn I/IncTnTyT ne<1>TexnMnqec1<o1"o c1/nrresa I/IM. A.B. Tonqnena

Poccl/n71c1<oI7I KalI6MI/II/I naylc Ha III/ICC€pT2lIlI/IOHHYIO pa6oTy

llopoaclcoro Anelccen IOPLCBI/l'~l3 Ha TeMy:

<<TpHClTOpTHI>I€ cBoI7IcTBa nonnaqmpnmnnon n nano1<oMno3nToB na nx ocnone B

aMop(1>noM I/I ynopsmoqennom COCTOSIHI/ISIX», l'Ip6)1CTaBJI6HHyIO Ha concxanne yqeno
cTenenn K8.Hl1I/IJIEITB. <1m3n1<o-MaTeMaTnqec1<nx nayx no CH€LlI/IHJIBI-IOCTPI

1.4.7. B1,1co1<oMone1<yn>1pn1>1e coennnenna

B pasnnqnux O6JI2lCT$iX HPOMLIIIIHGHHOCTI/I BOBHI/IKEICT sanaqa 0111/ICTKI/I noToI<a,

COCTOSIIIICFO 1/13 CM6CI/I paanmx FEBOB, OT npl/1Mece17I. llna TEIKI/IX uene 3.KTI/IBHO

npnMeH;1IoTc;1 nenopncrme IIOJII/IM€pHbI6 l"8.3Opa3lI6J'II/IT6.TIbHI>I€ M6M6p8.HI>I, cnoco6HL1e

pas/1ensm> 6III/I3KI/I6 no pa3Mepy MOJI€K}/JIBI 1"a3oB. B Kaqecae MaTepnanoB mm

MeM6pannoro rasopaanenennn I/ICHOJIBB}/IOTCEI pasm/IqH1>1e IIOIII/IM€pI>I, B TOM ‘II/ICII6,

nonnanbnpnmnnbl (H31/I), ornnqalonlnecsl XOPOLIII/IMI/I Mexannqecro/IMn cB0I7IcTBaM1/I,

Bb1co1<o171 HPOHI/ILIEIGMOCTBIO no CO2 I/I C6JI6KTI/IBHOCTBIO no nape rasoa CO2/CH4, a Talolce

B1>1co1<o171 TepMnqecI<oI71 n x1/IM1/111ec1<o17I CT3.6I/IIIBHOCTBIO. HoMnMo aToro, H31/I

OTIII/l'~I21IOTC$[ 6OIIBH1I/IM pa3noo6pa3neM XI/IMI/I‘l€CKI/IX cTpy1<'ryp IIOBTOp$IIOI.I.I€I‘OC$I asena

3a cqeT Bélpl/laTI/IBHOCTI/I <<IlI3pHI/IpHbIX>> HTOMOB 1/1 qwynlcnnonanbnblx rpynn B III/IHMI/IHHOM

1/1 nnanrnnpnnnom (bparmemax.

Op!/IGHTEIIII/ISI n ynopnnoqenno I1eneI7I H91/I $IBII$I€TC$I O,£[HI/IM 1/13 Hal/I6OJ16€

a<1)q>e1<TnBn1>1x cnoco6oB HOBBIIHCHI/I51 CCJI€KTI/IBHOCTI/I MeM6paH Ha ocnone H31/I, '-ITO

O6"b5ICH$I€TC$I KOHTPOJTI/Ipy€MI>IM nepepacnpenenennem cBo60J1Horo O6'b€Ma B IIOJII/IM€p€

npn ynopnnoqennn. HecMoTps1 Ha 6on1>1noe KOIII/I‘~I€CTBO nccnenonanl/1171, l'IOCB$IH1€HHbIX

I/I3}/‘{6HI/HO Tp8.HCl'IOpTHI>lX cBo171cTB pasnnqnmx nonnmepnmx MeM6pan, B nnTepaType no

cnx nop ocTa1oTcs1 arcryanbnmmn (1)yHILaM€HT8.JIbHbI€ Bonpocm, CB$I321HHbI6 c

O61:-HCHGHI/I€M Hpl/I‘-II/IH p213HI/Iql/IS! TpHCl1OpTHbIX CBOI7ICTB HOIII/IM€pOB B aMop<1>noM 1/1

ynopsuloqennom COCTOXHI/IHX, BJII/ISIHI/I€M cnoco6a ynopanoqenna nonnmepnmx nene na



Tp8.HCIIOpTHbI6 cB01?1cTBa nonnmepa I/I BIII/ISIHI/16M :~>T0ro ynopsmoqennsi I-I8.

nepepacnpegenenne CBO60IlHOl"O 06"b€M21. Oc06enn0 I/IHT€p€CHbIM $IBJ1$I6TC$I

yCT&HOBJ'l€HI/I6 amx 3aBI/101/1MocTe171 mm H31/I, 51131151101111/1xc>1 l'I€pCH€KTI/IBHBIMI/I

MaT€pI/IHIIHMI/I mm I‘8.3OpEl3lI6J]l/IT6J1I>HI>IX M6M6p8.H.

B npe;1cTaBneBno171 pa60Te B 1<aqecTBe M€TOJ12l I/ICC.TI€l1OB9.HI/I51 BB16paB0

KOMIII>IOT6pHO6 MOILCJII/IpOB3HI/I6 c I/ICIIOJ'Ib3OB8.l-II/16M HOHHOQTOMHBIX M011eJ1e171, nocxonmcy

Ta1<o17I nonxon s1BnsleTcs1 OZIHI/IM I/I3 H211/I60JI6€ a<1)<1)e1<'r1/IBHBIX ans! I/ICCII€£[OB2lHI/I

3<1>(1>e1<T0B, IIpOI/ICXOIISIHII/IX Ha HaH0MeTp0B0M MacI11Ta6e. H606XOI1I/IMOCTB I/ICCJI€Z[OBaHI/I51

Ha Ta1<0M MacuITa6e O6’b$ICH$I€TC$I TeM, lrro I/IM6HHO n0pB1 pa3MepoM OT 11one171 110

uec1<0nB1<nx naHoMeTp0B 14 Ol'lp6£l6.Tl$I}OT aq)q>e1<T1/1BHocTB rasopaszzem/1TeJ1BH01?1

MeM6paHBI.

Ta1<nM 06pa30M, 1/nyqenne BJII/IHHI/IH HanM0J1e1<yJupH0171 CTpyKTypI>I H3.

Tp2lHCIIOpTHbI€ cBo171cTBa nonl/Iaqmpl/1M14;1oB 1/1 H-':1HOKOMl'lO3I/ITOB Ha nx OCHOB6 asnaerca

arcmyaxzbuo sanaqe.

FIonyqeHHB1e aBrop0M pe3yJ1BTaTB1 l'IO3BOJI$IIOT yCT3HOBI/ITL 3aKOHOM6pHOCTI/I,

onpeglenmomne cBOI?IcTBa MeM6paH Ha 0cHOBe H31/I (I<0a(1><1)n11I/IeHT III/I(I)(1)y3I/II/I,

TIpOHI/ILI8.€MOCTI>, pacTB0pnM0cTB I/I cene1<TvIBH0cTB) B p83JTI/I‘-IHBIX COCTOXHI/IHX

(aM0pq)HoM PI yn0p>1110qeHH0M). Tame ,ZIaHHI>I6 H606XOIII/IMBI £1112 HpOI‘HO3I/IpOBaHI/IH

TpE1HCl'IOpTHbIX cB0171cTB 1/1 CO3,I[HI/DI BB1c01<oa<10(1>e1<"r1/IBHBIX ra30pa3);1en14TenBnB1x

MeM6pan. 3T0, B CBOIO oqepegls, OHp€II6.TI$I€T npazcmuueczcyro auauwwocmb I/I uoeuany

111/1ccepTau1/10HH0I71 pa60TB1.

III/1ccepTau1/Ionuasi pa6oTa A.IO. I[06p0Bc1<0r0 COCTOI/IT 1/13 BB6L[6HI/I51, 4 rJ1aB,

BbIBOILOB, CHI/ICK21 Lu/1TnpyeM0171 III/ITCp3.TypI>I (190 Ha1»1MeHoBaH1/1171) 1/1 1 Hpl/IIIO)K€HI/I51,

BI<Jn0qaeT 39 pl/IcyHI<0B, 6 T216JII/III I/I I/I3.TIO)K6H Ha 120 CTpaI-II/II_I€lX.

B0 Bnezlemm aBT0p <1)0pMyJn/Ipyer aI<TyaJIBH0cTB, 11eJ1B I/I sanaql/I I/ICCI[€I[OB3.HI/I51,

Hayqnyro HOBI/I3Hy, npa1<'mqecI<yI0 3H3‘-II/IMOCTB pa60TB1, a TaI<>1<e HOIIO)K€HI/ISI,

BBIHOCI/IMbI6 H21 aammy. HOMI/IMO aT0r0, B 11aBn0M pasnene OHI/IC3.H8. cTpy1crypa pa6(rrB1,

ee O6T>€M n J11/1qHB1171 BKJIaI[ aBT0pa.

B Fnase 1 A.IO. ,[[06p0Bc1<1/1171 Hpl/IBO,Z[I/IT 0630p c0BpeMeHH0r0 COCTOSIHI/Iil

1/1ccne)1oBaH1/1171 no TeMe Ill/lCC€pTI.II/II/I. PaCCM8.TpI/IB8.IOTC$I OCO66HHOCTI/I np0uecc0B

M€M6pElHI-IOFO rasopasnenenml, B111/1;11~11»1e XI/IMI/I‘-IGCKOFO CTpO€HI/I51 HOJII/IMCp0B 14 I/IX

Ha)1M0J1e1<y11s1pH0171 cTpy1crypB1 Ha Tpancnoprnme cB0171cTBa l"30p3ILCJII/IT€JII>HI>IX

MeM6paH. Y1<a3aHB1 T€Op6TI/I‘{€CKI/I6 Hp€,Z[CTaBJI6I-II/DI, onl/1cB1Ba1011u/1e z11»1¢><1>y31/10HHB1171

npouecc nepenoca Manmx Monexyn B norn/nvlepax. Ha OCHOB8.HI/II/I III/IT€p21TypHI>IX £[aHHLIX

06ocH0BB1BaeTcs1 BBI60p O6'[>€KTOB 1/1 MeTOJ1a I/ICCII6lIOB21HI/IX.

Fnana 2 HOCB$II1I€H21 cTpy1<'rypHoMy ynopsmoqennro HeHan0In~1eHHB1x

n0J11/13<1>1/1p1»11vm)10B I/I BHI/ISIHI/IIO yrnepoglnoro HEIHOHEIHOJIHI/IT€.TI${ Ha H3.6J'IIOII8.€MO€

ynopsuloqenne. B H21‘-IEIII6 rnaBB1 I10L[pO6HO OHI/ICI>IBE16TC$I MeT011 MO]l€JII/IpOB3.HI/I51, cn0c06

CO3I13HI/I51 naqanBB0171 1<01~1(1>1/1rypa111/In 1/1 B21111/IZ[3.L1I/ISI MO,[[6JII/I. H0 pe3yJ1BTaTaM

BbIFlOHH€HHOFO KOMl'Ib}OT€pHOFO M0z1ennp0Ban1/B1 yCT21HOBJI€H(), ‘ITO pa3BOp8J-II/IB8.HI/I6

HOJII/IM€pHI>IX uene BPDA-P3 1/1 I/IX ynopsuloqenne npyr OTHOCI/IT€J1BHO Bpyra npn

TeMnepaType, 6111/I3KOI7I K TeMnepaType l'UIBII6HI/I51 l'[OJ'II/IM6pa, l'Ip0I/ICXOILI/IT Ha Bpemenax



nops11u<a H€CI(OJ'lBKI/IX I[6C$ITKOB M1/11<poce1<y1111. Hp1/1 3TOM BB6)l€HI/I€ yrneponnoro

H3.HOH8.I'lOJ'[HI/IT6J'l${ I'IpI/IBOLII/IT 1< COKp21I.Il6HI/IIO Bp€M€HI/I, H606XOI[I/IMOFO 111151 11acTynnen1/1:1

3TOFO yl'IOp$[JlO‘I€HI/I51. 0T)16J'IbHO CTOI/IT OTM€TI/1Tb TOT (1)aI<T, ‘ITO B pa6oTe £11/1ccepTanTa

nonyqeno 1<aqecTBe11noe cornacne c 3KCH6pI/IM6HTaJ'II>HI>IMI/I na1~1n1>nv11/1 no CTpyKTypHOMy

yIIOp$I,[lO‘i€HI/IIO nenanonnennoro BPDA-P3 : 111151 Hero H3.6JIIOI[8.J'IOCI>

>I<I/IZLKOKPI/ICTGJIJII/I'~lCCKO6 COCTOSIHI/I6 0 ;1B11o BB1pa>1<ennB1M HCMZTI/I'~I€CKI/IM

ynopsuloqem/1eM. HOMI/IMO 3TOF0 ynanocb BOC1'Ip0I/I3B€CTI/I OCO66HHOCTI/I

nan1v1o11e1<y11s1p11o171 CTpyKI‘ypLI Tpex p8.3JII/I‘IHI>IX H8.HOKOM1'IO3I/ITOB 1-Ia oc11oBe

paCCM21TpI/IB8.6MLIX 1131/I, oTm/111a1on11/1xcs1 no X1/1M1/1qec1<o171 cTpy1<rype n1/1a11r1/1;1p1/nlnoro

(1)parMenTa.

B F.11aBe 3 o6cy>1<;1a1oTcs1 p63yJII->T8.TI>I no I/ICCII€lIOB3I-II/IIO ynopsmoqenna 6o11ee

1<opoT1<nx nene, nnMepoB, B6111/I31/I noBepxnocTn rpa<1>e11a 1/1 nJ1oc1<o171 Mone111>1-10171

CT€HKI/I. 311/1 LLBEI TI/IH21 noBepxnocTe171 OTIII/I‘{3.IOTC$l 11a1n/1L11/1e1v1 1/1111/1 OTCYTCTBI/ICM

Cl/iMM€TpI/IQHOFO 1"€KCaI“OH8.J'lbH0l‘O pacnono>1<e111/151 ue11TpoB B3a1/1Mo;1e171cTB1/151 (aToMoB

ymepona). B pa6oTe no1<a3a11o, ‘ITO X2lpK"I‘€p ynopsu1o11en1/111 £[I/IM€pOB BPDA-P3 1/1

ODPA-P3 B6111/I31/I HOB6pXHOCTI/I rpaqrena 1<aqecTBenHo coBnaJ1aeT c ynops1;1o11en1/1eM

11111/111111>1x nene171. I1p1/1 BTOM nanpaB11en1/1e ynops1noI1en1/111 III/IM€p0B B5161/Ipa6TC$I

c11yqa171n1>1M O6p33OM. HOMI/IMO 3TOFO, np1/1 CpBH€HI/II/I l'IOB6,ZI€HI/IH III/IM€p0B B6JII'I3I/I ;1Byx

TI/Il'IOB noBepxnocTe171 ycTanoB11en0, ‘ITO 1<111oqeBB11v1 ¢1a1cropo1v1 B 11ac"ryn11e111/11/1

cTpy1crypnoro yl10p$IlLOLl€HI/I91 111/IM6pOB s1B11s1eTc;1 naln/1111/1e n11oc1<o171 l'IOB6pXHOCTI/I,

orpanl/1111/1Ba1o1ue171 1<o11<1>op1v1a111/1o1111y1o l'IO)1BI/DKHOCTL Mo11e1<y11.

F.naBa 4 HOCB$IIll€H8. I/ICCII€,Z[OB3.HI/I10 Tp3HCHOpTHI>IX cBo171cTB H91/I BPDA-P3 B

aMop<1>1101v1 1/1 yIIOp$I)10‘{6HHOM COCTOSIHI/II/I. Hp]/IBC£l6HI>I pe3yI11,TaTB1 no I/ICCJIGLIOBHHI/IIO

p8.CTBOpI/IMOCTI/I, KO3(1)(1)I'IIlI/I€HT8. 111/1(1)(1>y31/11/1, l'Ip0HI/IIl&€MOCTI/I 1/1 C€.TI6K'l‘I/IBHOCTI/I BPDA-
P3. Ho1<a3a11o, qTo B npouecce cTpy1crypnoro yHOp$IJlO‘I€HI/I51 IIPOI/ICXOIII/IT

TI6p6p21CHp€lI€J'I€HI/I6 CBO60,[II-IOFO O6'b€M2l B IIOJII/IM€p€, ‘-ITO 1/1 O6'bHCHH€T yMe111>n1en1/1e

pCTBOpI/IMOCTI/I 0601/1x FE13OBI CH4 1/1 CO2. l_Ip1/1 I/ICCJI€,ZIOB8.HI/II/I in/1(1>¢)y31»11/1 ra3oB

3H2l‘II/IT€J'II>H01"O OTIII/I‘-II/ISI 1<oaq)(1)1/1111/1eHToB n1/1<1)(1)y31/In B aMop(1>noM 1/1 ynop;1110qeHHoM

COCTOHHI/II/I ycTaHoBneno H6 61,1110, onnaxo, H86JIIOI[3.J'I3Cb ZIHI/I3OTpOIII/I51 ;.11»1(1><11y31/11/1:

MOJI€KyJ'[bI rasa I'Ip€I/IMylII6CTBCHI-I0 ,n1/1(1>¢>y1-1111/1poBa111/1 BJIOJIL nanpaB11e111/1>1

ynopsmoqennn, L110 Hpl/IBGHO 1< BO3HI/IKHOB€HI/HO EIHI/I30Tp0l'II/II/I l'IpOHI/II1a€MOCTI/I

nom/1Mopa.

HOMPIMO aroro B nanno rnaBe 61,1111/1 l1p€,I[CTaBJ'I6HI>I pe3yJ1BTaTB1 no

I/ICCJI€IIOBaHI/IIO Tp2lHCHOpTHI>IX cBo171cTB B H6HaHO.TIH€HHOM BPDA-P3 1/1 B

Hpl/IHOB6pXHOCTHOM K HGHOHEIHOJIHI/IT€JIIO cnoe. YcTanoBI1eHo, 1110 cnoco6 IIOCTI/DKGHI/I51

ynopsmoqennoro cocTos1nn;1 He o1<a3B1BaeT BJTI/IHHI/I31 Ha Tpancnoprrnue cBo171cTBa

HOIII/IM€p8..

K 111/1ccepTaL11/1011110171 pa6oTe I/IM€6TC$I nec1<o11B1<o 3a1v1eL1an1/1171 1/1 BonpocoB:

1. Koa(11(11n1.n/1e11T1>1 n1»1<1)11)y31/11/1 IL3HbI B HM2/HC. ECJII/I nepccrn/1TaTB B

Tpl/ILII/IOHHBIG CM2/C, nonyqaeTc>1 1<oa<1)<1>1/1111/1enT nepecqeTa 10‘5. T.e. B Ta6n. 4.2 cTp. 83

np1/1 460 K, T.e. npn 187°C nonyql/1Tcs1 111151 CO2 2,58*1O'6, a 111111 CH4 1,06*10'6 CM2/C.

Ec111/1 1TCp€C‘II/IT21TI> Ha 35°C c yqeToM l'Ip€JlCTaBJI€HHBIX B Ta611nne 4.1 cTp. 81 3H€pl"I/I171



ZIKTI/IBEILII/II/I 111/1(1)<1)y31/11/1, l'IOJIy'-II/ITCH B e111»1111/max c1\/12/c*108 0,25 1/1 0,026 COOTB6TCTB€HHO,

T.e. 111151 CO2 B 2 paaa M6HbI.LI6, qeM B UpilexR (CCBIIIKS. 88), a 111151 CH4 B 5 pas 60111,111e.

X0Te110cB 61,1, q106B1 aBT0p cpaBH11Ba11 CBOI/I IIEIHHBI6 c 11e1<crrop1,11v11/1

3KCH€pI/IM6HT3.J'IbHbIMI/I.

2. 310 >1<e OTHOCI/ITCSI 1< 3H6pI‘I/DIM EIKTI/IBaL1I/II/I 111/1<1><11y31/11/1 (T3.6JII/I113. 4.1 cTp. 81).

Bem/1111/1111>1 ED ,1111;1 CH4 11 CO2 (64 1/1 54 KI[)I</MOJIL COOTB6TCTB6HHO) BCCLM21 B6111/IKI/I 111151

c1e1<11o06pa311B1x HOIII/IM€pOB 1/1 11peBB1111a101 Bee I/IBBGCTHBIC, B TOM 111/1cJ1e B 1,5 paaa

11a1111B1e 11112 UpilexR (ccB1111<a 88). q€M 310 MO)KHO 0611510111/111,? I/I r10qe1v1y He 61,1110

l'IpOB€,ZI€HO Cp2tBH6HI/I€ c 3KCH6pI/IM6HTaIII>HI>IMI/I HI/IT€p2lTypHI>IMI/I JIZIHHBIMI/I, a 1121111/1ca110

111/11111,, L110 <<cor11acyeTcs1».

3. Ha1<011e11, 143 T€MH€p8.TypI-IBIX 3aB1/1c1/11v1ocTe1>'1 1<0aq>q>11111/1e1»1Ta p21CTBOpI/IMOCTI/I

1v1o>1<110 61,1110 6B1 paccql/1Ta11> 1e11110Ty c0p6111/11/1 1/1 no p83HOCTI/I ED 1/1 AHS BI>I‘II/ICJII/ITL

anepn/110 EIKTI/IB21I_II/II/I TIpOHI/II_[&6MOCTI/I. H0 3TI/IM £[HHbIM 1v10>1<110 61,1110 6B1 Cp8.BHI/ITB

1<0a(1>(1>14111/1e1111,1 I'IpOHI/ILI3.€MOCTI/I 11p1/1 o61>1q11B1x 1e1v1nepaTypax 1/1 OLICHI/ITI>, r0111/110:1 111/1

110;106HB1171 IIOIII/IM€p 11115 11pa1<111qec1<1/Ix 3a11aq ra3opa311eJ1e111/1:1, qro 11a111/Icano B

<<11pa1cr11qec1<01?1 311a111/1M0cT1/1».

npl/IB€IL€HHI>I€ BB1111e 3aMe11a111/111 1< pa60Te H€ BJII/IHIOT Ha ee BBICOKYIO

110110>1<1/11e111>11y10 011e111<y. 1'[011y11e11H1>1e p63yJTI>T3TI>I I/IM€IOT 1<a1< Hayqnyro, 1a1< 1/1

11pa1<1v1qec1<y10 L161-IHOCTB 1/1 1v1ory1 61,111, I/ICl'lO.HB3OBaHbI B pa601e opra111/13a111/1i1,

c11e111/1a111/131/1py1o1111/1xc>1 Ha <1>y1111aMe111a111>111,1x 1/1 11p1/11<11a11111,1x I/ICCJICJIOBEIHI/I$IX

HOJII/IM€pOB, B '-IEICTHOCTI/I, I/IHCTI/IT}/T6 c1/1111e11/1qec1<1/1x 110111/11v1ep111,1x MI:1T€pI/IEUIOB I/IM.

H.C. EH1/IKOHOHOBB. PAH, MOCKOBCKOM r0cyz1apc1Be111~10M yHI/IB€pCI/IT6T6 I/IM. M.B.

JI0Mo110c0Ba, C21HKT—H6'I‘€p6ypI‘CKOM r0cy11apc1Be11110M yHI/IB6pCI/IT€T€, I/I11c11/1TyTe

3JT€M€HTOOpI‘aHI/I‘J6CKI/IX coem/111eH1/1171 I/IM. A.H. H6CM6$IHOBa PAH 1/1 11p.

TeMa 1/1 c011ep>1<a111/1e pa60T1>1 c00TBeTc1ByeT 11ac110pTy CH6III/IaJII>HOCTI/I 1.4.7.

B1>1c01<0Mo11e1<y11;1p11B1e CO€lII/IHCHI/I51 110 H3.l'Ip8.BJ1€HI/IIO 1/1ccJ1e110Ba111/1171: 11. 6. B 1121011/1

((P6LIl€I-II/I€ T6Op€TI/I‘-I€CKI/IX 3a11a=1, CB$l38.HHBIX c MOJl€III/IpOB9.I~II/I€M 1v1011e1<y11s1p110171 1/1

Ha11M0J1e1<y11s1p110 cTpy1cryp1>1 OIII/Il"0M€pOB, HOIII/IM6pOB 1/1 COHOIII/IMCPOB B pac1B0pax,

p21Cl'I.TI21B21X 14 l'IOJ1I/IM€pHbIX TB6p,l1bIX Ten B a1v1op<1)110M, 11011y1<p1/1cTa11111/1I1ec1<0M 1/1

Kpl/ICTEUIIII/I‘I6CKOM c0c10;1111/1s1x. Pa3pa60T1<a MOI[6IIbI-{LIX npe11cTaBJ1e111/1171 0 c1v1ec;1x

IIOIII/lM€pOB 1/1 H0111/1M€pOB c <1)y111<L111011a111>11B1M1/1 I/IHFPCIII/ICHTEIMI/I 1/1 1/1x Hpl/IM6H€HI/I6» 1/1 11.

8. B LIHCTI/I <<YCOB6pL[I6HCTBOB21HI/I6 CyI1I6CTBy1OIIlI/IX 1/1 pa3pa60T1<a HOBLIX MeT0,110B

1/13yqe111»1s1 c1poe111/1:1, (111/13111<o-x1/11v11/1qec1<1/1x cBo171cTB IIOIII/IM€pOB B KOH6HCI/IPOBZIHHOM

COCTOSIHI/II/I 1/1 Jlpyfl/IX cBo171cTB, cBs13a1111B1x c YCJIOBI/IHMI/I 1/1x a1<c1111yaTa111/11/1».

Z11/1ccepTa111/1011112191 pa60Ta )106p0Bc1<0r0 AI1e1<ce>1 IOpBeBnqa <<Tp21HCHOpTHI>I6

cB0f1c1Ba 110111131111/1p11M1/1;:1oB 11 H3.HOKOM1'[O3I/ITOB Ha 11x OCHOB€ B aM0pq)Ho1v1 1/1

yr10p;1J;1oL1e111~101\/1 COCTOSIHI/IHX» IIOJTHOCTBIO c0oTBeTcTByeT Kpl/IT6pI/I$IM, yCTE1HOBJI€HHbIM

n11. 9-14 Ho110>1<e11m1 0 11p1/1cy>1<,z1e1»11/11/1 yqe11B1x cTe11e11e1‘/'1, yTBep>1<11é11110r0

HOCTHHOBIICHI/16M HpaB1/1TeJ11>cTBa P0001/1171c1<0171 <De11epa111/11/1 N2 842 01 24 C6HT$16p$I 2013

r. B 11e171cTBy1o111e1?1 pe11a1<u1»11/1, a eé aB1op, l[o6p0Bc1<1/1171 A11e1<ce171 K)pb6BI/Iq, 38.CJIy>KI/IB21€T

11p1/1cy>1<11e111/1:1 yqéno c1e11e111/1 K3.H,Zl,1/I,ZI21T3. (1)1/131/11<0-MaTeMaT1/1qec1c1/Ix 11ay1< 110

CH€III/IZIIIEHOCTI/I 1.4.7. BLICOKOMOJI€I(yJI$IpHbI€ c0e111/111e111/151.



LII/1ccepTau1/Ionnasl pa60Ta AJI6KC€5I IOpI>6BI/U18. I[o6poBc1<0v0 6511121 sacnymana,
06cy>1<11ena 14 Ol106]9€H8. Ha 38.C6l121HI/II/I M6M6p21HHOFO C6MIdH&p21 B (D€£[€paJIbHOM

FOCy)lpCTB€HHOM 6IOL[)K€THOM yqpe>1c;[eH1/In H8.)/KI/I Opllena Tpy11oB0r0 Kpacnoro
3HaMeH1/1 I/IHcT1/1TyTa H€(1)T6XI/IMI/I‘-I6CKOI‘O CI/IHT6321 I/IM. A.B. Tonqnena Poccl/1I7Ic1<0171

HKHLICMI/II/I uayx 23 8.Hp6J'I$I 2024 r. (IIpOTOKOJI N2 1).

OT3L1B l'IOl[1“OTOBI/IJII

Benynn/I171 Hay*-1111,1171 COTpyJ1HI/IK CI>e11epanLH0r0 rocyzlapcnsennoro
6IOlI)K€THOFO yqpe>1<,ueHmx HayI(I/I Opzlena Tp}/JIOBOFO Kpacnoro 3H3.M€HI/I

I/IHCTI/IT}/Ta H6(1I)T€XI/IMI/I‘I€CKOl“O cl/nnesa I/IM. A.B. Tonqnena
Pocc14171cI<017I 2lK8.Ll€Ml/Il/I Hay1<

1101<T0p XI/IMI/I‘I€CKI/IX Hay1< (Cl'I6LII/I2lIII>HOCTI> 05.17.18 — M€M6paHbI I/I MeM6paHHa;1

TCXHOIIOFI/IH), np0(1)ecc0p,

Jill)/I

AJ'I€HTI>6B AJIGKCEIHIIP IOpI>eBI/I11 I ‘1(’£(/LL99"/l/Lt‘ K
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Hozlrmcs lI.X.H. npoq). Anexcamlpa I0pI>6BI/Iq AJT6HTB€Ba 3aBepsn0:

Yqenu C€Kp€T&pI>

I/IncTnTyTa He(1)Tex1/IMI/Iqeclcoro cnHTe3a 9 ' 9' " ~~~=~».»,»2d

Poccl/1171cI<0 a1<a11eM1/n/1 Hayx % j’
L[.X.H., 1:011. “ /a947§ KGB. KOCTI/[H3

<< 25 » anpena 2024 r.


