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o0uqua,'r6uoro olrroHeHTa,{.x.H., npoQ. CynbMaHa M[xatrJra leHuaArreBrrqa

Ha,Arrcceprar.lurc Mexeyuona llropr llurcoJaesfiqa

"BJII4'IHIIE MOP@OJIOf I4Z PEAKTOPHbX IIOPOIIIKOB

CBEPXBbICOKOMOJIEKYJ]'IPHOf O IIOJII{3TI4MHA HA Iry CilOCOEHOCTb

K MOHOJII,ITI4AIryII4 lI NOCJEA}TOTqEMY OPI4EHTAI-PIOHHOMY

BbITflI4BAHI{IO ", npe4craaleuuofi Ha coucKar{ve yqeHoft creneu}r KaHAr.rAara

xr.rMr.rqecKux HayK no cneuua;rr,Hocrr.r 02.00.04 - @usrrecxarr xuMrrr

Pa:pa6orra coBpeMeHHbx nonr.rMepHbrx Marepr{anoB B;rcoKofi npo.{Hocru

rpe6yer urupoxoro rnyqeHrir Qu:uro-xr,rur,tvecrrax oco6eunocrei, KaK npoueccoB

nonr.IMepI.I3aIII4I.I, npoueccoB ynpoqHeHr.Js NOBEDXHOCTI.I IIOJII.{MEDOB.

coepxaucoxorr,ronercylrpurri IIoJIIISTIIJIeH gBJr-rreTct tpKxM npencTaBr4Teleu celteftc'Iga

BhrcoKorrpoqE;rx norr4MepoB, o6lagaroqnv yHr.rrutJrrHbrMr4 ynpyro-npoqHocrHbrMr.r

cBoficrBaMfi u Hrcxoft revneparypofi creKroBaHl.lr. B uacroxrqee BpeN,rJr

cBepxBlrcoKoMoJreKympHr,rfr rroJrr{grriJreH noryqaror Mero,{oM relt-Qopuoaauur,

oAHaKo I{cnoJIE3oBaHrre opfaHl.IqecKl{x pacrBopl.ITenefi cyrlecrBeHHo cHllxaer

TexHoJIofFIHocr; npoqecca u cyuecrBeHHo rIoBbIIIraer ce6ecror,rMoctr toloeofi

npoA)'KrIHt4. Haz6o:ree fiepcfleKTr4BHhrM METOAOM norryqeHlljl

cBepxBbrcoKoMo;reKy:rrpHoro noJrr{orrireHa qBJuercr MeroA reep,4oQa:uoro

Qopuosanua, sKnroqarongfi noc:reAoBareJrbHoe npoBeAeHr,re craAlrfi rounarru:aquu,

MoHon t.rTll3aur.lu peaK]opHbrx nopolrJKoB u rlocfienyuuefi oprieHTaur.toH Hofi BbLTrxKll

MoHoJrIirHBrx nrenor<. Ognaro AJUI ycnerxHoro BHeApeHr,rq 3Toro MeroAa neo6xo4r.rva

,qeraJrbHa:r npopa6orr<a rar $usraro-xrzuravecxlrx, TaK r4 uopQolomvecr<ux

oco6euuocreil cra.qui rcounaxru:aqrav I.I MonoJrrrrr.Baqr{lr nomzMepa.

Burueyna:annoe, o6yclan:rlrnaer arcryar'r;Hocrr, npoBeAeHHrx racclegonauui.

,{uccepraquonuoe r4ccJrenoBaurre MeNeyuora I4.H. Haxonr.rrcs B TpeHAe coBpeMeHHbrx

renneuqufi e srofi o6racru u :arcmoqaercx n pa:pa6orxe rpn:uro-xuuuuecrrax HayqHBrx

ocHoB noJI),qeHI.L{ BBICOKOIpOTTHOIO CBepXBbICO(OMOJreKyntpHOrO nOJII-iSTIIJIeHa.

OcnoeHofi saAaqefi .ssrlIercs KoM reKcHoe LI3vqeHLre cmoeHlit It cBoficrB



onTnMallbHat

IIOJII-I3TI,IJICHA.

cBo6oAHoro o66eMa MexAy qacrrrrlaMr4. BnepBbre npe,qnoxeH I,IK cneKrpocKonuqecKfi ft

KaqeCTBa MOHOJII{TH3OBaHHI'IX IJI9HOK CB€pXBI'ICOKOMOJTeKyI-IpHO|OMETO,{ OqCHKI,I

IIOJIIi3TIIJICHA.

cBepxB6rcoKoMoJreKyJlrlpHofo TIoJIIT3THJIeHa Ha pa3JrusHbrx craAlltx TBepaoQa3Horo

Qopvoraxlu. ,{:rr gocrr,rxeurzx nocraBJreHHofi qenu, 6bInL ycne[Ho pemeHbl 3aAaqu

aHalrlrTl{rlecKoro, Teoperr,FlecKofo u IIpIlKJIa,{Hofo mauog: BrrsBreHa

MopQonorur peaKrlr.roHHblx [opolxKoB cBepxBblcoKoMoJleKyntpHoro

YctaHosreubr orrrr{MaurEHrre lapaMerprl cI,IHTe3a AJIq co3AaHlit raKoft Mopdororllu

peaKqr.roHH6x nopornKoB cBepxBbrcoKoMoJreKyJlrpHoro rIoJIr{3Tr,rJreHa. I4:yueurr

MexaHrr3Mbr KoMnaKTr.3arllu peaKIIItoHHBx nopolnKoB cBepxBblcoKoMoJleKyJrtpHoro

rIoJII.I3TIrJIeHa 3 yCJIOBIT'X KOMHaTHOi TeMUepaT)?EI rr O[peneJIeHHe OTITITMaJISHEX

ycJroBufr AJrrr KoMrraKTrBaqrr[ peaKrlroHHErx nopornKoB cBepxBbrcoKoMoJreKyJrtpHoro

rroJrr,rsTr,rJreHa B Ta6nerKr. Vcraxog.neno BJrwrHrrr reMneparypbrr BpeMeHri r,r

pruroxeHHofo ,AaBJreHrrJr Ha KaqecTBo [oJI]4raeMBx MoHoJIHTHbIx nJIeHoK, tBrslouprxc{

[peKypcop:rMr4 AJrr co3aaHr,rr BbrcoKonpoqHoft nreno.rHofi nrzrr,r. Bu.tcHeHo gnll-{l if,

TeMrreparlp6r u KpaTHocTrr opueHTarllroHHoro Br,rTflflrBaHr,rjr nneHoK peaKqlroHHbx

nopornKoB cBepxBr,rcoKoMoneKyfi.f,pHoro rIoJII.rsTuJIeHa Ha Irx cTpyKTypy LI

Mexar{r4qecKrre cBoicrBa. I4:yreuo anurunr 3aKaJrK}I opneHTItpoBaHHBx rrJreHoK Ha rix

ynpronporrHocTHr,re cBofr cTBa.

Heclrorpr Ha 3HaqureJrbHbre ycnexlr, ,4ocrl,rrHyr6le 3a TIocJIeAHI{e Aec.{TI4JIerIr.f, B

rr3)^reHrrrr npoqecca noJrfreHur BEjcoKorposHbrx nonuMepoB, cyfiIecrByer qerblfi

leperreHr, HeperxeHHbrx lpooneM Kax TeopeTlrllecKofo, TaK Ir npIrKJIaIHoro xapaKTepa.

Hayruax noeu:ua BbIrroJIHeHHoro uccre1oBaHv-s 3aK[Ioqaerc.{ B ycraHoBJIeHuI,I

noeoft uopQo:roruu qacruq peaKrrtlorHllx rlopolxKoB cBepxBrlcol(oMoJleKyntpnoro

norLr3TI{JIeHa, onrltva,ruroi aJIt IBroroBJreHIlq Ha ax ocuoBe BrrcoKoflpo.rHoft

nneno.{Hoil nuru, Onpege:ren6l TItn I{ ycJIoBHt cI,iHTe3a peaKIIIroHHbrx noporxKoB

cBepxBr,rcoKoMoJreKynspHoro noJrrrgTr.rJreHa c onrulra;rrnoft rr,ropQororuefi ,4nr

noJrf{eHur n:renoqnofi nrna c uarz6oree BbrcoKrrMrr ynpyro-npoqHocrHBrMll

ceoicreaMrl. Bneperre BbrrBJreH MexaHr,r3M KoMnaKTr,BaIIult pearrlr,roHHBrx nopornKoB

cBepxBblcoKoMoJleKyntpHoro noJIIt3TI4JIeHa, 3aKrfoqaloq{tcq B yMeHEIneHI,tu

Onpe4e.neua onrr,rMalrbHarr reMnepar)?a opr,renraquonnofi BEIT.f,xKLI



MOHOJIITTHbIX nJIeHOK CBepXBbICOKOMOJIeKyntpHOTO

oC, Bnepoue ycraHoBreHo BJrr4f,Hr.re 3aKaJrKr,I

IIOJIII3TI ICHA, COCTABJI'IO IAJI

opfieHTr,rpoBarrHofr nneHKr4

135

HA

cyrlecrBeHHoe Bo3pacrauve ee yfipyro-npoqHocrHbD( xapaKTepucrrrc, o6yclourennoe

MCAJICHHEIMI4 DEJIAXCAIIIOHHBIMI.I npoqeccaMrr B MAKDOMOJIEKVJIAX

cBepxBblcoKoMoreKyr-tpHoro noJrr4gTr, reHa, no cpaBHeHIzK) c o6stqggv nolugruJleHoM.

Pa6ora nocrpoeua rpaAr.rquoHHbrM o6pa:ou cocrozr r-r: BBeAeHnJr, Tpex nraB,

BEIBoAoB, cnlrcKa nrzreparypr,r. Tercr rrcJroxen Ha 115 crpaur.rqax, sKrroqaer 39

prrcyrrKoB u 13 ra6:ruq, crrracoK Jrr.rreparypbr coAep)KHT 164 nauMeHoeaulr.f,

IICNOJIB3OBAHHI'Di IZCTOIIHI,IKA,

Bo seeAeHl,rI.r ,{aHa rrocraHoBKa npo6:revu, onpeAeneHa qelt, cQopruymponanu

3a,qarru uccre,{oBaHrrr, npnBe.qeHa KparKaq xapaKTeprzcrr.ma pa6oru,

B nepaofi r:raee (<[g9p4rypg5$__9fo9p>), nporegeu rrry6oruft arraru:

I4croqHIlKoB IznQopuaqrar,r no paccMarpr.rBaeuoi npo6reue. flpoeegennui o6:op

,{ocraroqHo urapor (164 r.rcrovnura), u oH .4oKa3brBaer neo6xo4ralrocru KoMrrJreKcHoro

noAxo,4a ( r,BrreHr,fio TeopeTr{qecKrix }r npaKTr.rqecKr,rx acIIeKroB noJr}4reHr.It

BbICOKOIIpOqHEIX IIOJII,IMepOB.

Bo aropoft uane pa6orrr (<O6lexru u SKCIIEPI.IMEHTAJIbHI,IE METOAI'I

I4 METOAI.IKI.I NPOBOAIIMI'IXucc;re4oeanun>) nprleegeHrr ocHoBHBre Mero,q;r

uccneAoBaHHft, BKJIK)qaJt Mero,qrrKlr noryqeHr,rrr !I

MarepuaJroB BBrcoKofr [poqHocru.

Tperua rJlaBa <Crpyrcrypuufi acneKT

uoguQura4ru nonr,rMepH;rx

r:eepgorfasnoro Qopuonarru-a

cBepxB6lcoKoMoJreKynspHoro rroJrrrsTlrreHD) coaepxrrT ocHoBH6re pe3yjrBTaT6r

npone4ennoft pa6our. B xo,qe npoBeAeHHofi pa6oru ycraHoBneHo, qm peaKur,roHHbre

nopoIIIKu, cLIHTe3I4pOBaHHBre Ha KaTaJILBaTOpaX C HI{3K'M CO,4epXGI{IIeM TI{TaHa B

KaraJrrrarope 0,3 %o, o6na4wor cra6ofi cnoco6nocrtro K oprreHTaqr,roHHoMy

Bbrrrrr{BaHr. o, npr.r.reM c rroBbrrrreHrreM y Hrax MoneKynrpuofi uaccu c 4,2 lo 7,7.106

r/r'.ro;rr gocruraeuiur KparHocrl Blrr.rxxu (xoppenupyrouar c npovnocrtro) cHr.rxaerct

c 14,7 N 5,5; peanrponnrre fioporrrKr.r, cnHTe3r,rpoBaHHbre Ha Karalrcaropax c MaJrErM

pa3MepoM vacmq (3,5 uxv) (N399), o6nagaror cnoco6uocrsro r< nepepa6orr<e a

BbrcoKonpoqH,'ro HrarB c MaKcr.rMajr6Hofi pa3pBrBHoi fiporrHocrEro na yponue or<ono 3



ffla. Eo:ree .qeraruHfi anarzs

orpaxarorqui rrx roHKoe crpoeHr,re,

qacTHrI peaKquoHHBrx noporrrKoB,

MeroAa cKaHr4plrorqeft ?rerfipoHHoi

r',roprpoJrorr.ru

c noMo lhro

toM .rzcre 6

I{3o6peTeHr.rq.

3.

MrrKpocKonrrr4, [oxa3ar, rrro: - MopQonornr peaKTopHhrx peaKur{onHErx rropotrrKoB,

cHHTe3ItpOBaHHbD( Ha HaHeCeHHbX TI4TaH-MafHr4eBhfX KaTa[IBaTOpaX TtpI{ BApI.dAI]]dll

pexrrMoB nonlrMepl.I3aqlrrz, oKa36rBaer onpeAentrcqee BlrutHue Ha to< cnoco6ltoctt tt

o6pa3oBar ro BErcoKorporrHbrx BoJroKoH; BbrcoKorrpoqubre HHTr{ MoryT 6urr no:ryvenx

Ils peaKur4onH;x rroporxKoB co cla6o Qu6pu,urpHsrnr crpoeHrreM co cpeAHrrM

pa:uepou vacnaq 60+90 MKM ri pa3Mepou cy6uacruq 10-15 vlru.

B nrreogax [oAcepKHyra HoBrBHa u rrpaKTrrqecxar 3Haqr.rMocrr,

Al-Iccepraqr.roHHoro r{ccJreAoBaHrr.{. OcnoeHrre HafrHbre rroJroxeHrrt pa6orbr

AoKJTaAbIBaJII.IcE Ha Mex{A/HapolHbrx It BcepoccutcKlfx cbe3Aax, crrMrro3lj,antx }I

ronrlepenqnxx. flo pe:ylrrarau uccle4oaanufi oly6lnxonano 19 neuarnr,tx pa6or, n

B r434arrurx, peroueugorannrx BAK, noJrfreHo 2 nareura P@ na

e norHofi Mepe orpoxaerCo4epxauue ony6:runoranr*x pa6or

cyrrlHocr; npoBeAeHHbx r4ccreAoBalufi, Pey:rr,raru npoAeraHHoi pa6orur r no:nroi

Mepe oTpaxeHbr B aBTopeQepaTe.

flo pa6ore uueercr prA BonpocoB t4 3zueqanui.

Bonpocrr no cogeplfiaHr{ro Arrcceprarluu:

l. Eu:r lu npou3BeAeH pacqer orrlr.r6on npoeo.ryruux uslrepenlrfi, r, KaxoBBt oHn Ars

ocHoBHbx I-lccJIeAoaaH H ux ge,'lmttH?

2. BosN.IoNHo rt4 npr.rMeHeHr.re rp).rux MeroAoB ).npoqneHr.u noBepxHocrr.r

cBepxBbrcoroMoJreKynrpHoro uo:l,rsru:rena? floueuy aarop He paccMarpr{Brur

A

BO3MO){(I{OGTb [p}rMeHeHr'1{ yJrLTpa3ByKa IJI{. ycKopeHr{r npoqecca

KOM naKTlr3aU14 r.r C BepX86rCOKOMOIeryrUpHOrO nOlUOrU,reHa?

KaKosst ocHosurre crpyxTypHbre rrMeHeHr.tr, nporrcxoA{rure B rrpouecce

KOMnaKTllSatlult cBepxBbrcoKoMoIeKyJltpHoro no,rzttuaeHa?

BosI\loNHo nI{ fiocrpoeHlze MareMarfi.IecKofi MoAenIz npouecca KoMIIaKTrr3arIuu

cBepxB6lcoKoMoJreKyupHol'o IIoIIaSTI{JIeHa Ha OCHOBe IIOJTqeHHLIX aBTOpOM

[paKTrrqecKr4x pesymraroe?



5.

7.

6.

KaKUe penaKcaq[oHHBre npoqeccEr Bo3Hr,rKaroT B cBepxBErcoKoMoneKynrpHoM

IIOJII-ISTI4JIeHe rrOCJre npeKparqeHr,rrr npoqecca pacTtxeHlif,, II KaK oHH BJILLf,K)T Ha

ocTaTosrr)4o nporlHocTb B TeqeHI,Ie aJIIrTeJIBHoto nepl4oAa xcnonb3oBaHxt

rronHMepa?

B onucanasx verogor ,{CK r,r ZK cnexrpocrour,rrr yKa3rnBaercr, qro o6a vero,qa

rrcrIoJIb3oBaJIHcb ant olpeAeJIeHIxI cTeneHrz Kpl,IcTalulllqHocfll noltIzsTulleHa. B

rreM cMErcn onpe,{eneHr{r oaHoro napaMeTpa rrpu noMoullt ,4a1x uerogos?

B pazgene 3.3 .2 <<I4ccJreAoBaHrie npoUecca MoHoJrrrrr.t3arlulr PII CBMII3 uerogov

ZK cnexrpocxonuu) orcyrcrByer aerarrEHoe o6cyxnenue lol1nlenntx I4K

cnercpoB c nplrBmxoft K crpyKType caMoro noJrvMepa. B I{K cneK:rpax

oTcyTcTByeT AeTaJrbHarr npI-IBs3Ka noJloc IODIoIIIeHI4JI.

3aMe.raHv.{:

1. Zcno:rseyeuar B Ar{cceprarlr{oHnofi pa6ore Jrr,rreparypa, },Ka3aHHaJr B crrrrcKe K

Ar,rcceprarlliu, Aarr4pyercf, MarepraaJraMrr go 2013 roga (xpove co6craeuurrx

rry6,ruxaqrfi aaropa rlicceprau x).

2. B rencre 4ucceprarlr4r4 nplrcyrcrB)'ror op$orpa$uuecrr.re ouru6xr.r.

3. C. 33, crpoxa 9 B npe,4roxeuzlr <<Hamrrcurrae Aocrr{xeHrrr Aocrrrnryrlr npu

peanlraurrlr npoqeccoB Soplroraxrax BBIcoKoMoneKyJr.,{pHLx rroJruMepoB qepe3

reJrE-cocrotHlre, rrro cB-s3Ho c rpyAHocrLro, LI3-3a BblcoKoi Bt3KocrI{ pacrlJlaBa,

TpyAHo HafrTu cyreByro qacrE B cBr3r,r

TABTOJIOTNU.

Pr.t c. 1.4. rpafiue pa3M;rrlri r reqerxrfi.

Pucyuor 1.5 rarxe KpafiHe He.reroK,

C, 37 crpora 20 rytrcyrcrByer HecorJracoBaHrle B qI.IcJre: (AeKaJrriH r{Jrr,r KcrrJroJr, c

o6pa:oeanuelr noplrcroro BoJroKHa, npvro4Hoe,4ns opuerrrarlr4oHuoro

BBtrtfI,IBaHrrrI c BLIcoKofr KparHocrElo).

7. B npe4noxeuura c. 38 crpora 20 <<Tar surs nocne sKcrpy3urr rrMeJra crpyKrypy

trna ulrur-re6a6>> orcyrcrByer ccblnKa Ha I-IcroqHIrKLr.

nepepa6orru ru6roqem:rx [onnMepoB Qopuorauneu u: pacn:rana.> rpafine

co croNuofi crpyrrypofi rr HaJrnqr{eM

4.

5.

6.



8. flynxr 1.8 <O6lacru npar(Tr.rqecKoro ficrrolrr3oBaHr.rr BrrcoKorlpoyHbrx BoJroKoH

CBMII3) 6rrn gocrarouno rrrupoKo paccMorpeH Bo BBeAeHr,rr4 B pa3Aere

aKTyalrr,HocrF nccle.qoaarui. Ha.nrnrae orAeJrbHoro rryHKTa Anr paccMorpeHr.r,

npaKTr.rqecxoro npr.ruenenr.rs CBMfI3 rnJr.sercr rreo6ocHoBaurrbrM.

9. Pr.rcynor< 1.8 cna6o orpaxaer o6lacru npr.ruenesuq CBMfI3.

10.C. 53, 2-5-ir a6sarlrr <<,{ocrr.rn}Tbre p$yJrbrarEr o6ecneqr.rBaror, Ha Harrr B3rJUrL

Bo3Mo)r(Hocrb u qelecoo6pasxocrb oc)'rlecrBJreHr4;r rrpoeKTa no opraHx3arurr B

P@ nepnoro npoMbrrrrJreHHoro npor43BoAcrBa B;rcoKonpoqHbx Hr.rrefi ras CBMI3
ri JIeTKI.IX (OMnO3I.tqItOHHbIX MaTep[anoB HOBOTO nO(OJIeHIL{ Ha I4X OCHOBe.

Pea,ru:au[r npoeKTa no3Bonur.....-.. a r.A.). foBop.f,r o neo6xo4zuocrlr

peanlr3aqr,ru npoeKTa B o6lacrra nporz:nolcrBa CBMII3, a ne o neo6xognuocrrz

npoBeAeHr,rr 4{ccepTarl}roHHofo [ccJreAoBaHrarr Ha 3Ty TeMy.

I1.Ha plrcyure 2,6, c. 59 a:o6paNeu cBepnr{JrBHBIii craHoK, xor.f, B rroArrr{cr.r K

placyuhT cBepr\anlH;rt craHox o6o3Har{aerc{

cBeprr, EHBtfi cTaHoK LrcrroJlb3oBilllcr B KaqecTBe

garnenr,re uoxno 6brJro co3Aarb raKliM o6opygonauveu?

12.C. 60, crpora l, nonrop c:roa <uqqreAoBaru c roMorqbro c noMorqbro)).

13.C. 97, noc:regnr,ri a6:aq <<Xapaxrepv crr,rKr.r MoHoJrr4 Tr.r3ripoBaHHbrx npu 135 a 180
oC rueuox PfI Ns 399, o,{BepfHyrrrx oprreHTarlrroHHoMy Brrrsfl.rBaHr,rrc B

pexaMax orxzra lr 3aKaJrr{r-r B uHTepBaJre reMnepar).p 60-180 oC, nonyqeHHble no

$opuy:rav>, cawr Qopuylu orcy"rcrayor n pa6ore.

14,Cnlrcon pa6or aaropa B aBTopeQepare, ony6nr.rKoBaHHbx ro reMe Auosepraqrzrz!

He coorBercrByer fOCT 7.0.1I - 2011 <,Qrccepraqux z aaropeQepar

Auccep'ra:Jrav>>, a vMeHHo He rrpon[canlr nce on;z6lzxonaHHEre aBTopoM 19 pa6or,

a nponr4caHEr roJrBKo 6

npupaBHeHHsrx K Hr.rM.

ny6nrKar\r4i^ B xypHanax cm.rclta BAK r.rrr-r

YKA3AJIHEIC 3AMEIIAHI.I' HOCf,T

Kax npecc, Bosrr,roxno,

lpecca, Ho Torla KaKoe

cyrlecTBa paooTbr n ocHoBHbrx 86180,408.

4l.rclryco,rouuuft xapaKTep. He 3arparr.{Ba}or



flo axrya.irrnocrn, Ha)"{Hofi r{oBr.r3He rr npaxrlrvecxofi :navnuocrra pa6ora

coorBercrByer rpe6oranrana n.9 dloroxeHlu o nopr4e npucyxleHr4r )4reHBrx

crenesefi>> (flocrauourenrae flpaslrremcrga Poccr.rficrofi @egepaqr-ru 24 ceurx6pr- Z0l3

ro4a J\ir 842), npeAlrBJrreMr,rM K At4cceprarlnrM Ha concKaHr.re ylenofi crenenu

KaHAr.rAara xayx.,{lrccepraqlrx orBeqaer nacnopry crerlnilJrbHocrrr 02,00,04 *
Qu:lrvecna.r xriMr.rr ro n. 1 <<3ncnepuuenraJrbHoe onpe,4eneHne u pacrrer rrapaMerpoB

crpoeHr.rr MoJre(yn u npocrparrcrBeHHofi crpyxrypu BetrIecrB.)), no n. 5 <<I4:yuenrze

Qu:uxo-xuuuvecrzx csoficrg cucreM nprr ro:geicrer.ru BHerlHrrx norefi, a raKxe B

srcrpeMa;r;Hsrx ycnoBr{rx BrrcoKr.rx reMrreparyp r.r AaBreHr,rfi>, no u. ll <<@zsuro-

xJl M rrtlecKlie ocHoBH npoueccoB xl,IMltqecKoi TexHorol-xx)).
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