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OT3bIB B AvruEI4 OPf AI-II43AUL{L{

Ha ArrccepraurroHHylo pa6ory HasaucKoro Ceprex JleonuAosnqa Ha reMy (Hay'rHble

ocHoBbr rrcro,qL3oBaHllt peql{pKyn{Ilt4 ti ilnx rH'r'eucrtpzxaqtlu peaKuI'IoHHo-

perruipuxaquoHHblx npoueccoB), npeAcraBJleHHofi Ha col4cKaulae yuenofr creneHl4

,4or(Topa rexr-rr4qecKr4x HayK rro cneqliarbHocru 2.6.10 - Texsolort'ls opfaHuqecKlrx

BeiIIecrB.

ArcryarlHocrb reMbI AlrccepraqlroIruofi pa6oru

I4:necruo, qro AocraxeHr4e BbIcoKItx 3HaqeHuri r(oHBepcHI4 I,I ceJIeKTI4BtiocrI4

B peaKUI4OHHr,IX cuCTeMaX BO MHOTI4X Cnyqatx FIeBO3MOXHO !r3-3a OfpaHl'lqeHnfi'

cBt3aHHbIX C XIIMI,IqeCKI,IM paBHOBeCI{eM, a TaKXe C Hl43KrlMr4 CKOpOCTqMV

xHMhqecKhx pearqrzfi. !,lr npeo4o,reHut yKa3aHHblx oFpaHuqeHuit n zarpy utennit

nclonb3yroT 6.nox pa:gereHl,It, I(oropblfi $opuzpyer noToK ueJIeBbIX npoAyKToB

3aAanHofo KarrecrBa v peLIrrpKyJrnpyloulnil rroroK peafeHros. tr4sveHeHLIe BerI4rIIlHLI

14 cocraBa peur4Kna no3BoJlter BJII4trb Ha cKopocrlz peaxqzfr. sro, B cBoro oqepeAb,

o3Bonrer yBenr4r{uBaTb KoHBepcI4}o I4 CeJIeKTI4BHOCTF, rIpOqeCCa, I4 TaKI4M O6pa3OM

peaJrI,I3oBbrBarb

npor43BoAcTBa.
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IIorropuoe ucnonL3oBaHlre peafeHToB yxe AaBHo ucnoJl63yerctl B pa3r14rrHbIX

orpacmx rrpoMbIIIrJIeHHocru. Pa:pa6orKa reoperuqecKl,lx ocHoB peIrI4pKyntLII4Il

HaqaJracb c I 93 0-x ro,qoB' KorAa BnepBbre 6ula o6ocuogaHa Heo6xo,4l4Mocrb

llCItOJIb3OBaI{uq pelluKna E fl CHI{X€HI4{ KOHBOpCHI'I U IIOBI'I eFII4s

npor43BoAr.rrenbHocrl,I peaKTopa. Ha nepnov 3Tane u ccre.{osanufi 6rirlr coeAaHr't

MaTeMaTIIrIeCKI4e MOAeJIIi IiAeaJIbHLIX peqllpKyntqlioHHblx CHCTeM, BKnloqaloulvx

pear(Top u Aenu-te!r1'. oHu noasorqior onpe,qerl'ITb Heo6xoAuMyro IIrt AocruxeHl4q

3aAaHFrOii KoHBepcuI4 BernquHy peql4Kna peafeH'foB, Ho c IloMox]blo 3TI4X MOAene*

I1pal(Tl4qecKrr HeBo3MoxHo aHanlr3llpoBarL cTaIII'IoHapHLIe COCTOTHI'{t CIICTeMbI npu

U3MCHCHI414 pa6our.rx napaMerpoB. lalr'ueiiuree pa3Bllrl4e uccne4oBaruir

peur.rpKynruuoHHblx crrcreM ABl4ralloc6 B HanpaBneHltu co3[aul|ltt cTpofux MoAeJIeI'I

XI'iMHKO-TeXHOIOfuqeCKI'iX CilCTeM, KOTOpbIe aAeKBaTHO OIII4CLIBaIOT peanl'HbIe

o6beKTr,r. [aHur're MoAenu rrpe,4craBnrtlor co6ofi cl4creMbl I{enLIHeilHIJtx ypaeneHufi

6o:rr,ruofi pa3MepHocrll, nogroMy pacller rro HI1M cBt3aH c AoloJlHI4TenBHLIMli

TpyllnocrrrMr4, Itoroprle 3al{Jlloqalorct n neycrofiuneoff cxo.4l4Mocrll

BbIqHCnUTeIbHLIX flpoqe,4yp u BLIcoKa BepotTHocTb BblqBHTb IIe BCe BO3MO)I(HbIe

cTarlnoHapHbIe cocTotHrl-g I1poqecca.

Taxuv o6pasoM. cy uecrByto utafl, cvryautt c orpaHl'lqeHHo[ Bo3Mo](Hocrblo

MeTOAOB C

pa3pa6orr(r4

npriMeHeH1rr KaqecTBeHHbIX Mo,qenefi c oAHofi cropoHEl a npo6JreMaMl{ rII4gIeHH[,IX

Heo6xoAr'rMocr4 co3!.aHutr o6uei NroAe,'Iz a

ocHoB r.{cno,'Ib3oBaHxt peuv pKyJItIIuu !.nA

npoueccoB. B cB.fl3H C 3TI.rM AOKTOpCKaq

Ar4cceprauHt I-IasaucKoro C.JI., nocnflqeHHat 3roil flpo6neMe, Becl;Ma al(ryanbHa.

OcHosuoe coAeplnaHne pa6trrl'l

f{t't ccepraqnoHHat pa6ora BKJIIoqaer BBeAeH}re, recrb fraB, 3aKrloqeHrie l.t

cn14con nI4TepaTypLI. fiuccepraqnx I,i3JIOxeHa ua 221 CTpaHIIIIe MaII]I'IHOIII4cHOIo

reKcra, co,(ep)I{Ilr 21 Ta6l:r.D,, 17 5 ptr cyHKoB u

HauMeHoBarr14 t.
6n6nNorpaQraro A3 140

BeeAetrue o6ocHoBblBaer al(Tyarl;Hocrb llayqHoii npo6JreMbl, Qopuy:tnpyer

\enb u 3a1aqv Ar4ccepTarllroHHofo r.rccJreAoBaHr4r, o6o3Har{aeT HayqHyro HoBq3Hy I4

flpaKTHrrecKyIo 3HaqI4MocT6, AaeT OI{eHI{y AocToBepl{ocTt4 u anpo6aIII4I4 pe3ynbTaTOB

pa5orr,r.

B neprofi fJIaBe npeAcraBneH ararkr3 rII4TeparypHEIX IlcroqHaKoB,

IIOCBTUICHHLIX npIlMeHeHZIO pequpKyntqlll.I B TeXHOJlOfl,Il4 OCHOBHO|O

,4pyfofr npI4BoAI4r K

B IICJIOM HAYqHbIX

r4HTeHCn0fiKaUr.rr4 peaKIIITOHH6IX



OpfaHuqcCKOfO LI ue$TeXuMI4 r{eCKOf O CI4HTe3a. PaccntO'rpeU MeXaHH3M Bllvlfrlt\4fl

peur4pKyJurII4II Ha npOIi3BO,4I4 TeJIbHOCTb peaKUI{OFIHOfO y3na, KOHBepCHiO peafeHToB

tl Ce;rer(Tr{BHOCTL IIpOUeCCa. llptreeAeHrI MeTOAbI MaTeMaTl4qecKOrO MOAenIZpOBaHI{t

peuxpl{yJr'IquoHHbIX c14cTeM' paccMoTpeH[,I pa3nuIIHbIe BapI,IaHTbI nocTaHoBK}l

3anart;2 pacqera iuttltztto-rexno!.IorlrqecKoii cxeM6t. I,Is ecero u3JIoxeHHofo .qenaerct

BLrBoA, rlro ofrrtrMl,13aqlrr peaKrluoHHo-peI{TIIOI4KaIII4oHHbIX npoUeccoB Tpe6yeT

co3AaHLlr HayqHr,Ix ocHoB peIIHpKy ns\Jnt4.

Bropal fnaBa coAepxzT o[t4caHr4e o6r,enrot 14 MeTOAOB I'ICCJIeAOBaH]III.

Paccl,rarpuuaercl crext4oMerpuq MoAert,HbIX pearr1ufi. coorBercrByro[]a{

peanbHr,rM fipoqeccaM ocHoBFrofo opfaHt4qecKoro cr4HTe3a: r43oMeprz3aqr4q (A5B),

anbAonr,uo-Kporor-roBar r(oHAeHCaIIllt I4II,I AAC[pOIOpIII4OHI{pOBaHI'Ie (2A5B+C)'

npucoeAr4HeHr.re (A+B5C), erepl]$uraIII4t (A+B5C+D). Aasrt KaqecrBeqHr,Ie

MareMa'l l,rqecKl4e MOAerI.i peaKTopoB pa3rI4qHbIX TI{fiOB I'l MOAerb

per(TuQut(aqiioHl{Ofi KonoUIlbI [pI4 AonyUeHLllI o 6ecKolle'IHo[ pa:4e:rurenlHoi

c[oco6HocTu. Pa:pa6Orasa MaTeMaTI4qecKat MOAeJlr peUupKyntrUlloHHofr cI4cTeMLI

(peaK,fop_6noK pa3AeneHr.rr>, KoTopar Ilo3Bo.]1r{eT BbrrrBJuTr, cTarlr{oHapHble

cocrolHlit per1l4pKyrrrr1lioHHofr cl4creMbr B 3aBI4cI4Mocr!{ or BeJIIlqIlHbI tI cocraBa

peqnnna. BXOAIIqUe B Ilee KI4HeTlIrIecKue ypaBHeHuq oIlHCbIBalOT u3MeHeHI4q

H3MegeHr.re cocTaBa pear(ur4oHHofr cpeAr,t 10 xI.lMxqecKI.IM peaKUlrtM 14

peuupKynqpyroqr4M rol'oKaM r(oMrrorreHToB. fIpH I..r cr oJrr'3o BaH ull peKruQIlKaurrI4

MareMaTuqecKat MoAerb AorlorHterct ycJIoBritMI'i no KarlecrBy pa3AeneHl4t.

Tperr,l fnaBa coAepxr4T pe3yJrr,TaTbr rrccreAoBarur peqr4pKyJlrrlr4oHHLIX

pear{LI14oHHo-peKTI4QLiKaI-II4OHHLIX npOqecCOB AJltl peaKu14H pa3nI'IqHLIX TItnOB,

IpoTet(aro {prx B 3eoTpolHLIX CMeCtX C pa3nuqH6lM pacrIpeAeJIeHI4eM TeMnepaTyp

KtnreHur I{oMIIoueH'fou. Onpege.neurt,ql4afla3ollbl 3Harlelluii o66eMa peaKTopa u

noTol(a pequl{Jla, cooTBeTcTBylou{ax cTaIlI{oHapHLIM COCTO'HI4TIM C pa3IHrIHbIMI'I

nOKa3aTe,.LSMI-t [poqecca. Ha OCHOge Ala\u3a geTl(lix pa3AeneHxil B pa6oTe

c(bopMt4poBaHO I I HOBEIX npI4HIIunUanbHbIX CXeM, nOTeI{qUaJIbHO OOecneqIZBaIO[II4 X

100%-ro I{oHBepcIlIo LI ceIeK'U4BHocTb B cnyqae 3eoTponLIbIX peaKIIHoHHLIX cMecei.

Cxetrlt BItJIIoqaIoT IIecI(oJ16Ko peqlzKnoBLIX IIoToI(oB, yqI'IT6IBaloUluX OH314Ko-

xr4Mr.rqecKux ocoSeHHocrefi peaKIII4oHHLIX CMeCer, qro, B cBolo oqepe.4b' Aaer

HOBI'le BO3MOII(HOCTU ytlpaBJIeHI4t IIOKa3aTeItM14 npoqeCCa'

B qerBeprofi r.rIaBe flpeAcraB.ueHLl pe3ynLTarrl l4ccJIeAoBaHI'rt

peru4pr(yntu14oHHbIX peaKIII4OHHO-peKTI'I0l{KaIIHOtIHLIX fipoqeccoB Ant peaKuHr,r

pa3nuqHLIX TU1OB, npoTel{arc11]Ux B a3eOTpOnHbIX CMectX. OluCaH C1OCOO CABI4fa

paBHoBecr4t peaKIII,II4 B CTOpOHy IIeJIeBLIX npO,4yKTOB BcJIenCTBI4e I43MeHeHI4t

KogUerrrpaIIV li I{oMIIoHeIIToB B pe3yJII'TaTe pa3AenHTenLHofO npoUecca. Peanuzat\Uq



3TOrO noAxOAa n03BOIuT 11peOAOneT[, OrpaHI4r]eH14t, Hal(naAbIBaeM6Ie 0u3UKO-

XI,IMI,ITICCI{I4MH CBOfiCTBAMI4 KOMNOHCHTOB PCAKI,II4OI]HOi CMCC}I HA BO3MOXHOCT6 I'IX

BrrrAe,qeHur fi3 a3eorponHofi cMecl4 npaKTI4rIecKu B qHCTOM BI'I,qe.

B ntrofi rnaBe npI4 BoAi4Tct anropl'ITM nocrpoeHut [pl'IHurrrLr aJIbHbIX

peUupKyntUuOHH6IX CXeM, O6eCne'{[BaIOIIInX 3a,4aHHLIe 3HarIeH14{ TexHOJlOfi{qeCKI'IX

ol(a3aTenet, MeToAaMIZ TepMOAI4HaMUKO-TOrrOJ1OI r4r{eCKOrO aHa1v3a c yqeToM

B3aUMuOro pacrlonoxelll4rt MIlOfOO6pa3ufi Oa3oBofO u XliMIlrIeCKOfO paBHOBeCI'Lq.

Cxeurr ocTpoeHbl Ha ocgoBe 3I(cnepIzMeHTaJIbHblx AaHH6IX. flpeglONeHa MeToAI'IKa

orIeHKr4 flpaKTur{ecKofi peanI43aIILIu CTaIII4oHapH[,IX cocTotHl4fr, IIpeAcI(a3aHHbIx npl4

AonyUleHr4r.i 6ecr<oHeqsoft pa3Aenl4TenLHofi c oco6HocTI4 peKTH0!{r(aUIIoHHbIX

KOJIorrH. Me'roAuxa flpeAnOJIafaeT COBMecTHbIii aua1v3 cTeXIIOMeTpI4qecKI4 X

3aKOHOMepHOCTeil lI feoMeTpI{I'I yKnaAKI't Tpael(roplr ii peKTHQxKauI4L B

I(OHUeHTpaIlI4OllIloM cr{MrlreKce.

Lllecrar f,rlaBa flocB{tqeHa c[oco6aM ycoBepueHcrBoBaHlit cyuecrByroul4x

TeXHOJrOfr4fi rlonyqeHut [pOMrIIIIIeHHO BaXHrIX OpfaHur{eCI(I4X npO,4yI{TOB:

Mer-qraqe'fata, u3oaMHJlalle'1aTa, BTOp-6yrl{nallerara, I'i3onponI'1JI6eH3qna v 2-

MeToncxflpo11eHa. llpe4laraerr.rtre cXeMbI 6a:upyrorcx Ha peltrl4$I4I(aUI4t4 II

cfleunanr,llLlx MeTo/(ax Ha ee ocHoBe. oqeura paccMoTpeHHbIX CXeM C

r4crloJlb3oBaHr4 eM COBpeMeHHbrx nporpaMMHErx KoMrrJreKcoB QHEMCAD u Aspen

Plus yr<asr,tnaeT Ha I1x e$$enrunnocTb. [IoIyqeHbI 3HaqeHI4t o66eMa peal(TopoB,

per.lHr(noBLIX fIoroKOB, craTl4r.lecKI"lX 1rapaMerpoB afinaparoB 6loxa pa:le,renua,

o6ecnequBalorqI,Ix 3aAaHHoe KaqecrBo npoAyKToBLIX norol{oB.

PerconenAaIIuIr no ucrIoJtL3oBafi llrc pe3yJILTaroB Allccepraul'lu

I'e:ylrsrarrt pa6orbr MOfyT 6ltrl I4cnorb3oBaHbl rIpoeI(THbIMI4

opfaHn3aqr1rrMl,I, 3aHtIMaIoxIr4MVc pagpafoT16i 14 npoel(THpOBaHI4eM [pol43BoAcTB

ocHoBrroro opfaHl4qecKofo cI'IHre3a: OOO (f CI4-f rnpoKayriylr)' OOO HflK <KeAp-

B9), OOO <HayuHo-npolr3BoAcrBeHHat Qrzpua 3l4T3K>, Ofyll
<fOCyAapcrneH H blfi H ayq llo- HcCneAOBaTeI bc l( H fi HHcThTyT OpraHHqeCKOf XhMl4H I"l

TEXIIO]IOfllIi)), Bb]CITI{M}I YT{C6HI'IMI,I 3ABEACHI-1'M14, OCYUICCTBN'TOU]14M14 NOAIOTOBKY

c[eUr4zlJILICToB Xt{Mt4Ito- t exHoJlorl{qecKofq npo$I4nt: OfEOy BO <Poccillcrun

xr4Mr4r(o-rexHonoruqecr{r4fi yHr4Bepcr4rer uMeH A.VI. MeHlereeea), ofEoy Bo

<Cau rcr-[erep6ypro<ra i TeXHoJrorhqec Rv1i4 VHc-tr1'tyr (rexunqeq<1fi yH]lBepcYTeT),

QfEOy BO <KasaHcKr4ii Harlr4oHanr,Hr,rfi nccneAoBarenr,cKr.rfi rexHorofl4qecKl'ffr

yrrxBepcnrer, of[Oy BO <V$nrucrnfi f ocyAapcTBeHr-rLrii Heor.qHofi rexHl.dqecKuft

ytn BcpCn.fer)r. cDl DOV BO <Cavapcrr.rI rocyAapc lBeFlllblt leXHhqecKht

ytrHBcpglter,, <lr.l IIOV BO (Bon rorpaAc Kl..li IocyAapcTBerlllblfi TeXHHqecKnh



yHI4BepCHTeT)),

yHr4BepO4TeT>.

O|EOY BO (MI,{P3A Poccufict<ttfi rexsororuqecrui

3aMeqaflur no pa6ore:

1. B pa6ore oicyrcrnyrcr pe3yJrbTaTbr HaTypHofo 3KcnepAMeHTa nO BbrrBneHriro

crauuoHapHblx coctotnufi peLII4pKynqu[oHI]bIX cl4creu. BrIlo 6lt uurepecilo

paccMorpeTb [epc[eKTI4BbI nOCTaHOBKI4 $U:uuecroro 3Kcnepi4MeHTa' B qeM ga-

KJIIOqAIOTC' CJIOXHOCTH, CCJII,I TAKOBbIE I4MCIOTC'.

2. B ,4uccepraugl{ FIer cne4enttfi o6 ltcno:t:oe ar7L7L1 Tetrra norol(oB (renlouure-

fpal{I4rr, TenJIoBbIe Hacocbl, I{oMnJIeKC6I C qaCTV LIHO CB'3aHHbIMI'I MaTepI4anEHbI-

Mrr 14 Te[roB6IMI4 1OTOI{aMI]; He yqllTr,IBaercr s:rexrpo3Heprltt' Heo6xo,4ltNtaq

,4nt nepeKaquBaHfit peLIrrKnoBbIX IroroKoB.

3. B pa6ore c,,reAoBa-rro 6rr noxasart 6olee uerryro cBr3b MoAenbr-rbrx cucreM c pe-

aI Ll r br M h npoM LI ttlr'leH l l t't uu o6r,et<rav a.

4. Cre4onano 6u rio4po6Hee o t{carb I(aKaM o6pa3oM peanu3yercl peNuu 6ecxo-

rreqrroii pa3AeJru'fenr,rrofi cnoco6uocrrz petcrurf trtcaunotrttofi KoJlolIHbl.

5. Za rexcra Auacep'ta\vu He oqeHb tcHo, qro aBTop BKJIaAbIBaer B IIoHtrHe (co-

Iepll{aTenLHat MOAeJIb)).

Vragasur'Ie BLIIIe 3aMeqaHI,It HocrIT 'IacrHrli xapaK'rep, He craBtr noA co-

MHeHue TeopeTuqeo6yru 11 npai(Tl4qecKylo 3HarII'IMocTE pe3ynbTaron pa6orr't u ue

BJrrrrrro,l na o6rqyro BLIcoKyIO noJIoxtI4TeJIbHyIO oLIeHIry flpeAcTaBneHHoh 4nccepra-

IJHT4.

[ocroaepnocrb pe3yJrbraroB pa6orbl

Pa6ora Br,IronHeHa Ha coBpeMeHHoM HayqHoM ypoBHe c npI'IMeHeHI'IeM OyH-

AaMeHTarr,HLrX ronoxeHfii TepMOALIHaMI,IKIz Sa3SBI'IX u XI4MI4qecKI,lX paBHoBecufr,

crexr4oMerpr,rrecKux 3aKoHOMepHOCTefi, Kar{ecTBeHrroI Teop}11.t al.rsoepeHutranbHblx

ypannenrafi. BuqtaclutelrHble 3I(cflepI4MeHTbI npoBoAI.iJIZ c Ilcnonl3oBaHlieM aAeK-

Ila'fHbrx MaTeMaTI4qecKI-ix MoAenefi Iz cOBpeMeHHbIX cleqI4aJIu3I]poBaHHI'IX npo-

fpaMMHbrx fipoAyr(ToB QHEMCAD u Aspen Plus. B cBr3r,t c 3rr4M ,qocroBepHocTI)

IIOIYT{CHHbIX PE3YJIbTATOB HE BbI3bIBACT COMHEHI,ifr .

Aerope$epar B noJIHo[ Mepe orpaxaer co,qepxaHl{e AI4ccepraI{uI'I. llo uare-

pr,ra;raM AI4ccepTaIILII4 o[y6Jlt4 KoBaHo 33 ne.]aruLtx pa6orr'I, B ToM ql{cfle 8 crarefr e

xypHanax, BxoArulr4x B MexAyHapoAHyro cxcTeMy rlr-lTr.ipoBaHlrr web of Science, 1 1

cTarefr B xypHanax, peKoMeHAoBaHHbIX BAI{ Int o[y6n]iKoBaHl4.s ocHoBHbIX Flayq-

H6rx pe3yjrb.faToB llt4ccep faqufi>), re:racri I2-u liornaloB r1a HayqHbrx nou$epeuqtl-

tx Lt 2 vqeSHo-Mero.4llqecKllx noco6l{t.



3ar.nrcqeHne o cooTBeTcTBr{I{ AnccepTauuu KpurepflqM, ycTaHoBJreHHbrr{ IIo-
JrolKeHIreM o npucy)lrAeHItn yqeH['lx creneuefi

!,uccepraquoHuar pa6ora orBeqaer rpe6oBaHl4tM n.n' 10, 11, 13 u 14 llolo-
xenuq (O rpucyxAeHI4I'I yqeHEIX ctenenei>> BAK Mrano6priayxu P@ (YrrepN4eno

flocraHoe1egueNa flpagnreJlbcrBa Poccuficxofi @e4epaqlltr or 24 ce;31rs6pt 2013 r
Ib842 e peAaKIdIrIl 01.10.2018 r. c It3MeHeHI4tMI'I or 26.05.2Q20 r.).

,,{nccepraquoHHat pa6ora Ha:ancroro C.lI. orseqaer rpe6onauurv n. 9 llo-
JroxeHr4r (o [oprAKe flpucyxAeHnt yqeHLIX crefieHefr>, [peAbtBJIteMBIM K AOKTOp-

cKr.IM ArrccepTAI\LIflM, nOCKOnbKy B Hefi pa3pa$OTaHbl HOBBIe [pLIHIII4[I4aJI6H6Ie pe-

ur,rpKyJrrrlrroHHble cxeMbI, 06ecneqzsaloullle 3aAaHHoe KaqecrBo rrpoAyKToB; pa3pa-

6orasa o6uras \4areNaarl4qecKal MoAeJIb peunpKyltul4onsofi czcreubl (peaKTop-

y3en pa3AeneHu.s)), Koropail uoxer 6r,rrr uclloJlb3oBalla Ha gTane npe4npoerrHofr

paspa6orru pecypcoc6eperalg1lllx Texg6norufr nonyr{eHgs npoMbIIuJIeHHbIX opla-

Hr{qecKr4x npoAyKToB.

Aerop npe4craBJleHHofi pa6oru Ha:ascrnfi Ceprei,IleoHuAosuq 3acJIyxI4Ba-

er nprrcyxAeHlrt crefleHl{ AoKTopa rexH[r]ecKI'IX HayK rro cneuuaJlrHocru 2.6-10 -
Texirororus opraHl4qecl(I4x BenrecrB.

Orsrre noAroronur

{.x.u., npoQeccop, rlreH-Kopp. PAH

Ilovroeufi agpec

ll999l, r. Mocrna, Jleuzncrufi np-r,

Tene$on +7 (49 5)7 7 5 -6 5 -85

e-mail : gekhman@isic.ras.ru

Or:un racryruaH I4 yrBepxAeH Ha 3aceAaHI4I4

VqeHoro Cosera I,IOHX PAH
nporoKol J\! 2 or <<25>> xuvapn2022 r.

Cexperapr Cexquu (XI4Mn'IecKat rexHoJlorn.fl) Vqenoro Conera I,IOID( PAH,

K.x.s. 3axoAxeaa IO.A.

flouronufi agpec

119991, r. Mocrna, Jlenuncruft np-r, 31'

CCI(A' TCXHOJIOIfi'))

TereSoH +7 (49 5)7 7 5 -65 -85

e-mail: vz@isic.ras.


