
OT3bIB
o i[naaarr Horo o mronerrr a Ha Mc ceprargaor*ryro p a6ory

Iforul.rrcona Iopnn A.nerecan4poellrra Ha reMy rdfonnuuer*re exo*orxqecxo.ft
6esonacnocrr( pery{Knl4rra aBTorpaKToprrhrx ruHHD Ha coucKaur{e yrenofi creneHg

KaHII'IIaTa TexHr{tIe0K}D( HayK IIo cneISltaJIbHocTI/t 05.23.19 - 3nolornrrecKa{
be3orracHocrb cTponTeJrbcrBa r4 ropoAcxoro xos.{ficrsa

,{HcceprargEoHH€ur pa6or4 BhrrroJrHenHarr HonuqxosHla lopuena
Anercan4poBr{qeM Ha reMy <llosbrmeuue 3xoJroruqecnofi desonacnocru
peiFiltmffia aBTorpal(Topr{hix r[Ei$) Irtsilo]Kelia Ha l7i crpariliqe Marrr1irroilric]rrf,iro
TeKcTa LI noJIHocTbIO pac4phlBaeT IIOCTaBJIeHIIbIe aBTOpOM rIeJIb HCCneAOBAT{trfl^
3a&aqu I{ccneAoBalIE I & $porpalvluy Sxcnepr{N{elrraJrbrrbrx prcgre.qonalxafi.

lfumocrpar[4oHlrblfi uarepnax (25 pprcyHKoB a ra6nnr$ AocraroqHo HarnsAgo
IPeAcrasilter 3aKoHoMepnocrr{ r&yrrengbrx sBreril{fi H rrpoueccoB
Hr'r3KoreMneparypnoro m4porrll::a npu nepepa6orxe aBTorpaKTopnhrx rrrrlH H
o6ocHosrtBaer pa:pa6or{urr{ble peKoMeHAarw4 rro rroBbrrrreHprro gKoJroilrrrecxoft
deronacgocrl{ Bcero Texuonorr{Ilecxoro KoMrrJIeKca.

Kax noxa:an aBTop Aprccepraurdr,r, npeAJrolresnsrfi 3KoJron{qecrr,r 6esonacgufi
cnocoG odempe;mmanlfs npoMblmnenubrx pe3ariorexHr/ntecKprx orxoAoB, no3BoJUIgr
[onrrl,ITb KaqecrBeHHble BToprilr]rhre rrpoAyKTbr H trBJr.rlercfl BecbMa [epcleKT]rBr{brM
c SKGHOMUUeCTOft, COquanurofi 14 }K&rrorHqecxo,fi Toqex 3peHr4rr.

Anrya"nrnocrb reMbl .[Hccepraru{ormofi padorn He Bbr3brBaer coMH errltx.
flnccepmrrur nocBslrleHa parpa6otne re)c{oJrornrlr pr pexoMerrrawdt ro

IroBhrmeur,rro oKoJlorurrlecroft 6esonacnocrr,r nepepadorxn rnHorrreHrrbrx
aBTorpaXToplrblx rIIHH Ha ocnoBe ycraHoBneHr{fl 3axouoMepHocrefi
TexIIoJIorHtIecKoro upoqecca Hrr3KoTeMnepaTypHoro rrHpoJrrr[3a. fin.f, o6ecneqeHl{{
3KonorHtlecrofi 6*ouacHocrrl, rroBbrruenprfi eneproes$errnnHocru
peclpcoc6epexernax, oqpeAeirerlbl omr{MaJrbrrhre petmraMbr rrpoqecca rror,pom:Hofi
nepepadorrul I{3HoIrIeHI{bIX asroMoburbrrbrx rur{H. llpegloxen sKoJrornqecKu
deaouacrurft cnoco odesnpexlrBarilLrl npo&rbrrrrneeubrx pe3uuorexur,trrecKrrn(
orxoAoB, no3BonflrcIrlnfi nonfililb KarrecrBeHrrbre BToprurrhre npoAyr{T6r.

B Hacrosuee BpeMrI paspa6atblBaeMbie rexrroJrorupr yrnJrr,rgaur4rl aBTorrrur{
BeIyTCr{ UO ABYM HanpaBneHUrM:

- uc[oJlb3oBaHr'Ie orpadorarnrnx [rr,rH 6eg r.D( npeABapr,ilenrnofi rro.ryoroBKu;
- uepepadorna aBTorroxphlmeK TepMoxr{M}rrrecKHMH cnocoda*rn c [oJ$rureHr,reM

rasoodparHoro, xprnKoro r,r rBepgoro BTopaqnoro cbrpbfl.
Bropoe HaqpaBJIeHHe rBJrrercr Hau6oJree [porpeccprBr{brM r,r nepcnerTr{BnbrM,

oAuaxo ouo rpedyer rny6oKID( Surrlxo-xr{MaqecrrrD( rrccJreAoBannfi u paspa6orKlr
BorlpocoB snoJrondnecxolX x rexnoc$eplroft desonacuosru KaK rlpoqeacoB
nepepa6orKlr, TaK rd [oJrfraeMbrx BToprrrrrrrbrx ilpoA]xroB.

. kluer*ro [ogToMy reoperprKo-3KcneprdMenTiulbrrbre l{ccneAoBatrzrfl,
HilrlpaBnenr{ble Ha ycranoBJreHne pr yrorrHeHne 3aronoMepnocreft
HH3KoreMrreparypuol'o rurpoJrrna c rlenbro palpa6orxn pexoMeHAalurfi .-no
[oBbIIrIeHrIK] gxoJlorrqecrofi desonacuocru TexHononru nepepa6orKr{ aBTorrr}ru .

flBJUIOTCS CBOeBpeMeHr{bIM I,r aKTyiulblrbrMr{.



Arrya:nnocrb BhrrroirneHabrx aBTCIpoM r{gcneAosar*tilr rroArBepxgeHa reM,

uro paGora BbrfloJrr{ruracb B paMKax roc6rogxerl{brx Ha}rruo-HccnegonareJlbcKllD(

padm (rerrrnr il-2-2-A3,,4-2-CI9-11,107-06/1, 107-01) coorBercrnylolltrIo(
[porpaMMaM Mmro6paroBaH]rr w HayKH 14 r{ttytlHo- TexurlttlecKoro pa3Bl{n4x

.fionerucofi o6racrrl Ha nepnoA Ao 2020roaa.

Cmeneut ofiocaoosHwocmu
peKor,teHda4utt.

HayqHwx nonoueeaait, eorcodoe a

O6octros€tHnocTb riaytnux nonoxemrft, BbIBoAoB, peKoMeHlar[lfr

[oJgrqgHHbD( B Ar{Cceprarlnn, rroATBep}Klaerct KoppeKrI{bIM nogooporvt

MeTOAOnOrI/rH r.rCCJteAOBaHlrf,, aAeKBaTHOCTbIO rIpUIrfTbIX n padOre Aonyqewtilt u
Koppexruocrnro $op.uailul*lx npeo,dparonarurE, coFJI€trcoB.€trIHeM pesynbraron
pacu€ra c AarurbrMr{ gKc[eprrrMeurarbr{brx uccneAoBawtrr 14 c AttHIrbIMr{

JflmepaT_YpHbIX HA\rqHO-TeXHnqecKpIX xcTorIHI,rKoB.

Arrop ncnonb3onan na6oparopnufi peaKTop Ans BcecropoHHero lrcyrenl,I{
npoqecca HH3KoreMnepaTypHoro ru{ponr.I3a AJIff ronyqeHprt 3Mru{ppI.IecKHx

3aBrlcr4Momefi omnMaJrbr{brx rrapaMerpoB TexHoJlorratrecKoro npoqecca. Feynrrarrr
Ar{ccepTarllrtonr{brx r4ccneAoBamfi $usuvecru o6ocHosaHbl, npoBepellbl ql4creHuo I4
crart{crtr.recnia o6pa6orarm pI He Bbr3brBarror cotrmrernafi B HX aAexBarrroclu.

Pe:ynmarrr pa6orrr BHeApeHbr, ony6mrxoB€rr{br lt nonfrldrru arpoGarnno Ha

Hayqubrx non$eperupxx K ceMrdr*rpdrx. C$op*tyrudpoB€tr{[Ibre aBropoiu gaAarlr{

HccJreAoBar;nrx c ronru 3peHnfl uayrnofi H [paxTnqecrofi IIeHHocrI{ coorBercrByror
yporHa Aracceprarruonnofi padorur Ha colrcrtrHue creneHrl KaHJryIAara HayK. B

ueJIoM, pI3 BSIIIIepI3JIOIKeHHOTO CJreAyeT, qTO Har{}rble noJloxeHl{t, BbIBoAbI tr
peKoMeHAarrytrlr, Ilon]n{eHrrhle B .ryrccepTaquor*rofi pa6ore, B AocTaroqnoft cTeneHl/t

odocnosaglr.

,{ocmooepHoemb u HosaIHa Hily.tqbrx nonoweaufr, aueodoe u
peKofiJewdaquit.

fiocronepnocrb H HoBrrSHa Hafrubrx rronoxeHtd, tsmoAoB I,I peroMeslarytfi
n0ATBep)K,4eHa:

- npr{MeHeHueM MaTeMarl4ttecKoro M0,{enupoBal{}rfl;
- [ono]Kr4TeJrbrrbrMr{ p*ynbTaTaMrr sKcllepplMer{ToB no I{ccJIeAoBttHLIIO

KAqECTBCHHO| O }I KOJII{TTECTBCHHOTO COCTABA NPOAYKTOB IIHPOJIISA

- MeroAaMr{ crarracrr{Erecrofi odpabotru gKc[ep]IMeHTaJIbI{brx .qaHHbIx;
- nc[oJrb3oBaHr,IeM B SKcnepr4MeIrTaJIbHbIX UCCIeAOBaHHID( COBpeMeHI{hIX

[r}MepPITeJIbIIbIx
rr6ecneuemax;

npradopon w odopygonavurfi, coBpeMenHoro uporpaMMHoro

- anpodarg{efi ocHoBrrbrx p€yJrlTaroB Arlcceprarlnlr Ha ron$eperugaxx,
cerumrqpal( u n ouyfrrNxonttr.rlslx .pa6orax;

- BHe.[peHr{eM paspa6oror rexHoJrornqgcxoro KoMmreKca

HI'I3KOTCMNEPATYPHOTO In{POJIII3A PC3I{HOBbIX ABTOIII}IH HA NPO}I3BOACTBC.

B rIeJroM coBoKyrrHocrb p$ynbraroB, rroJrfreHrrhlx npn rrpoBeAeHllpl

3rcnep]rMenroB ,rnxMareMarr{qecxofi o6pa6orr}I? AoBoJIbHo xopomo cornacyercfl c

coBpeMeHHbIMr{ TeopeTI{qecKI{Mr,I ilpeAcraBJIeHpIflMLI

Hr.BKoreMnoparypnoro m{poJlllla pe3LIHoBbIx HsAenrfi .

qpoqeccax



Hayunax HoBuJfia Arcceprar{4orlrofi pa6orrr, csopnnynnporana Ha nnofi
B3nIflA, HecKonbro HeyAarrno Lr npeAcraBJr{er codofi p{A cBoeodpasunx pernaMrrbrx
nanoxcernd 6eg Ku#pergbrx Hayqghrx .uvraneft, He Aararrtrrx lle;Irrhgcxo
lpe,{crilBJleH}rff o HoBr{ilHe. Cropee Bcero, Hayrnofi HoBr/t3He cooTBercrByror o6lque
BbrBoAbr AnccepTartrnosrnfi pa6oru.

PaspadotaHHail Ha npnoprrrernoM ypoBHe ycrar{oBKa HenpepbrBHoro
Aeftcrsraf, no yrHJlr.I3ar&rtr lf:Horrrenrlbrx KpyrrHora6aplrrnnx urprH lr 3arpy3orrHoe
yctpoficrno K sefi o6naaam HecouHennofi HonragFroft , qro HttrrrJro cBoe
orp&KeHl're B nareHra:< V4paramr Ha nonesrryrc MoAenb }lb10993 er l1|9l5093 .

3aAa'na, nocTaBJleHrrble aBTopoM r pa6ore, c rorrKr{ 3penrrx Hayrgofi H npagTaqecnoft
qEHHOCTI4 COOTBETCTBYrcT }iPOBHIO KAIIAI,IAATCTOfi AI,ICCCPTAI{?IU.

Busadbr B padore ToEIHo oqpil*{}rcr re HoBBre Hayqubre rrono}Keg1as r4
[paKTmecKoe 3HaqeHl,re, Koropbre aBTop BHec n pa:pa6orKy c11ocofios nosbrmeH1rfl
oxoJrornrrecrofi 6egonacHocrr{ perlprrnuma aBTorpaKToprrbrx u&rn.

Oeaooaoe eodepucauu e padomau

Bo nneAennn o6ocHoBaHa aKTya.Jrbrrocrn pa6orrr, npr{BoA Lrrcfl.rur6oprvra4ar,
pacKpblBalorqax o6reKT H rrpeAMer Hayrilrrrx r,rccne.qoB ar*tta, onpeAererrhr rleJrpr r{
3aAar[I nccJleAoBatuailt, Haf{Ha"fl HoBI,BHa I,r [parTr,ilrecKoe 3gaqeHr,re 11o115nregl{hrx
,p€3yJrbraron, ;neumrft BKJI4& aBTopa Ar{cceprarpu4 cBe&egr{rr o6. al$odallrea grril(
pe3ynbraron u uy6nnKar*il4.

B rrepBoM pa3neJre npoBeAerr aHiurrd3 gKonoruqecrofi 6esonacHocrr{
yrI{"}IpI3aIIXE aBTorpaxropnbrx ru[rn c o6ecneqenueM pecypcoc6epexeruax B
pa3n}I9Hhlx TexHoJrorunx r.Ix [epepa6orxx. Olpe.{erer{br ocuoBHhre qeJrrr H 3ag1qyl
raccne.rloBawrf,t.

B o nropoM pa3.qeJre BbIAene t;r;t 2 ocgoBrrbrx HarrpaBJreHlrfl raccne4onaruni:
- I4ccJIeAtf,BaHHe KaqecTBa FlcxoAHoro chlpbfi c o6ocnoBanueM lr on14caHpreM

cooTBeTcTBFOqm< MeToArrK r{ccneAoB ar{wfr;

= IilccJreAoB€lHl4e cnoftcr4 Kaqecrgeril*oro w K&rfi$IecrB€rff{oro cocraBa
nPolyKTon nupoJlu3a c HcrroJIB3oBaHueM Snrmo-xmrr.recKrrDL peoJrornrrecKppl
OpraHOnenTltrIeCKI,D( MSTOAOB U MeTOAOB rIJIaHr{pOBAHl1lfl SKCrrepI,rMeHTa pI

MaTeMaTr{rrecKoro MoAeJrr{poB aHHfl .

llpmegena crpyrTypgo-JrorrcrecKaf, cxeMa BhrrroJruegurr reoperrrrrecrnx Ir
9rcc[epr,rMer{rarrbHrrx p a5or.

B rperbem pa3AeJre BbInoJIHeHo HafrHoe odocronaHr.re 3Konornqecxofi
6esonacnocrn nporlecca nepepaGomu pffr{HoBbrx mug cnoco6ona
HH3KoreMreparypuoro lrlrpoJlrasa Ha paspadoranHofi ourrrnoft la6oparopHofi
ycr€lFloBKe. flomagaso) YJo nprl Hr oreMrreparylluoM rkrporlce m*nuroft pei"**
Hapr6onee onrr.tMaJlbnofi renaneparypofi ee Aecrpyxrllu c Ma6cr{MrurbrrbrM BhrxoAoM
xHAKoro roJlyrpoAyKra f,Brsercfl 525+-10 C. Odparyrorulrecfl noJ_ryrpo4-yKrbx
rpeAcraBJreHhl rasoo6pa:nofi, xr.44rofi n rnep4ofi (pasarvra. Ha npoqecc B6rxoAa
nOny[pOAyKTOB H3 HCXOAIIOTO Cblpbs BJII{TIIOT KaK erO reOMeTpIrrrIeCKI{e pa:ueprr (
Kpy[Hocrb Spaxrurn, yAeJrbHafi uonepxuocrr) TaK vr raxpre $anroprr 

-KaK

TeMnepaTypa npoqecc4 BpeM' AecrpyKrILII{, BpeMrI peaKIII,{H. llonyreHrrbre aBropoM



3aBucllMocrH BhIXoAa rronyrrpolyKTa or srlril( Sanropor Aaer Bo3Moxrgocrb
omuMI43I{pOBarb flpoqecc HH3KOTeMnepaTypHoro m4ponr8a p$r{HoBbrx aBTorrrprH.

XKwFrecrrd cosraB v[, $uum+-x]rMurrecnr4e csoficrBa g;oryrraeM6rx
[oJrynpoAyrToB A€lror npercraureglre o6 Hx sKoJroraqecmofi onacHocrr4 a
BO3MOX{HOCTT4 ramnefnuefo pa4,roHtursHoro Hcllonb3oBttHHf, .

,{onomn*eJrbnafi xuMr.rqecra"f, o6pa6o*a xa,rlrofi
noJryIIpoAyKToB Cepuofi nnclorofi no3Bonfier LD,. oegonaclro
KarrecrBe rrerruoro ro[JrHBa r.rJrr,r agcop6eHra.

H mep4ofi Sas
I{CNOJIb3OBATb B

, B rrerBeproM paBAeJIe rlpeAJrox(e'a ycoBeprtreHcrBoB€tHHiu[ o*oJrorr{rrec*r'
OesonacHas rex'oJrorru{ yrrlnlmaqm aBToIITHI{, npegycMarpprBttrorqari ggoJrorr{ciecKpi
6e:onacrnre ycnoBl'{ [pore*aHr,rf, npoqecca yrrrJ,,usarlrr' c nonrre''reM
KaqecrBeHHoro BTqpl{qHoro cbrpb"s rd, r4cKJrnlrranrqafl qp,ofrieney c€rn1rrapHoFo
3arpBHeHH{ Tepprrropnfi. Brrnonner pfll, pacqeroB rro onpeAeJreHprr) nudpoCon or
plcroqHnKoB 4Fo{ecca nepepa6omra Irrr{Ho KoropbrMr{ rroKttsana oxonoruqecK€tfl
6egonacHocrb [peruaraeMofi TexuoJrorurlr vr coorBercrBge ee rpe6onanHxu
SKororHlrecKoro 3aKoHoAaTeirbcrBa kr caHrrrapHbrM rropMaM.

B nflToM pa3AeJre Bbr[oJrHeH pacqer o6rqero onfl{AaeMoro gxoJroro_
SKoHoMrFIecKoro s$$erra rexuoJlorlltlecxoro KoMrrJreKca 11o yrgff13arg1pr aBToLrrHH,
lcoropnrfi cocraBl'IJl 2,4 tunnt. py6/roa, xrro cBr{AerenbcrByeT o rleJrecoo6pasHocrr.r
rncecrruIufi s Aaril{Hfi TexHojron{rrecxufi KoMrrreKc.

Ped*x4uauuwil &Halrus rtrcnagsur, rrro IF{cceprilSrCIrrgiur padora Eo crpyrry,pe
n o$opuleHurc coorBercrByer rpe6onauvnfM) rlpeAb.rrBJrfleMbrM pr Karrrr4AarcKgM
.ry{ccepralrnflM. llocrpoelta B rorra.Iecroft nocneloBareJlbHocrr.r, ngJrarael{rrfi
Marepl4€ul cHcreMarpr3r,rpoBarr. Padora HarrlrcaHa rpaMorgo c ne6olrurr,rrvr
KOJILFIeCTBOM OIII{COK.

O4enxa ny6naxa4ufi. C 2005 roAa ocHoBHbre p$yJrbrarbr coprcKareJr{
Hosllqrosa IO.A. 6mnu cucreMarlrrlecKI,l orry6n]il(onarrbr r{ orpzr64ror ocHoBHbre
TEOpeTpIriecKI{e lroiloiKeH1f{ i.i 3Kcilepl4MeHraJibirbie pffyiibTaTbr Ai,rccepTaiipioinroft
padornr.

3sNeaartus
I' B '{eM pirnnque MexAy repMrrHaMu (Kareropr4t orracnocrllD r4 (KJIacc

o[acHocrpu? Tax, Ha crp.5 aBTorparToprrhre rrrrdr{Er xaparcrepu:yrorcx 4
KareropHeft onaurocrlr, a Ha crp.101 - 4 ruacc onacHocrr.r

2. B Ha3B{tHrarr Aaccepral{,ru 3aAeKnapnpoBarr odrexr (aBTorpaxropr{bre
IIIHI{bI), roropuft no reKcry padorrr rnMeHflerc{ Ha repMrrrrbr <rrr]rrrbt,
aBTOIIUI{bI, alBTOrIOKpbImKIlI, KaMepbI, pffiI4HOTeXHI,IqeCK}Ie }L}AeJIra;1,
noKpbrmKH H T.A.)i

3. B padore ucnoJrb3oBttrrbl ycraperrnd TepMr.rH uoi."ru"tr, BMecro
(oncr/r4br)) (crp. 17,41,7 6,96 n r.g).

4. B padore qelnfi roApa3.{en 3.4.2 (crp.93-100) nocnrtrIeH HccJreAoBaHr4ro
cop6enroB pI3 Irl,rponlcHoro ocrarxq Ho nonf{eHrrble pffiynbrarbr He
HEtrrrJrH cBoero orpru{eHaf B BbrBoAax pa6oru.

5. Ha cry.66 [pLIBeAeIrhr rIoJrHHoMr{HaJrbHhre 3aBHcHMocrH, oAHaKo He
pacum$poBan @nrn leernfi c*rrrcn rapaMeTpsn X n y.



r T T^-*_---o. rrtryrHii"rr HoBLr3Ha pa6or'br c$opnnyrprpoBana HeyAarrno r{ npeAcraBirfer
cobofi na6op peKJraMrrbrx rroJroxenrui 6es KoHKperr,rKE. fopas4o 6mrxe x
uay'rHofi HoBreHe sBrsrorcs ipopuynuponmx, np.,rlneAeulrbre B odqll,x
BbrBoA€rx pa6oru.

O6rrlee 3ar$rnlrrenne
{ncceprargaoHua.tr pa6or4 BbrrroJrueuHafi Hosr.mossrrvr IO.A. <<Iloshr[reur.re

aKonornqecxofi degonacnocrn persrx.rurrn.a anToTpaKTqprrbrx rrrun*, rro,cnnrrlena
paspa6orKe rexHonoraqecKoro KoMrrJreKca rro yrr{Jrur3ars.ru aBTorparToprrblx mr.rH c
BbIflBJIeHI,IeM s yroqHenraeM 3axoHoMepuocreft flporeKarr]rfl rrpoqeccoB
Hr43KOTeM[epaTypHOrO IIHpOIWSA W yCOBeprrreHCTBOB€tHr,M MeTOA]rKH MOHT4TOpAT{ra

sxo6esonacHocrn npegnpnxrufi ro nepepaborxu mr{H cuoco6ou
Hu3noreMneparypHoro nuporur:a: rro nayunoft HoBr,r3He, 3€lKJtrorrarotrIefica s
o6ocHosaHr,In SxoJrorrcrecKr/r 6esonacHoro cnocoda o.rrcrxrr rrpoAyrToB rtrrponw3a kr

pa3Bl,rrHfi MeTrf,Aa MOHmOpIlIrila 3KOJrOrHEreCrOfi oeSOnaCHOCTa npeAnpraxrUfi,
ocyqecrBJurrcqr,D( nepepadomy aBrorparroprrhrx ruprH croco6oM
HIrt3KOTeMIIepaTyp.IICIrO Imp&III8a; rro rrp{Krraq{ecroft 3HaqHMo€Tll,
Bblpa3llBltreftcx n paspa6orre pr BHeApeHr.rH B npaKTr{Ky ycranoBnr{ HerrpepbrBHoro

'[eficrsprff no YTr4JIrBaIIuu LI3FromeHrrbIX lllr{H H pearIrBaIIHr{ Teoperl{ttecKl,D( lr
npaKTl4qecKl,rx p$yJrbraroB prccneAoBaHna B npoeKTHofi goryuerrrarlr4ra pma
npoMbllunenrrbrx npe4npurrnfi , a rarxe BHeApeHHocrr{ B yuedmrfi npoqecc
orBeqaer rpe6onanramr BAK Aoneqrofi Hapognofi Pecrrydrrucra, npeAlmnreMhrM K

KarIIryarcKHM Mcceprarlr4oHr{brM pa6orau, a ee aBTop Honsqxos IOpuft
AreircarigpoBurr 3acJryimnBaer rrpacy/rqeHufl eMy- yueuHofi crerreHr{ Kar{AprIara
TexHltlIecKIlD( HayK IIo clleqnlubHocrH 05.23.19 *SKoJrorl,rlrecKtur degonacHocrb
crporrrenhcrBa kr rqpq4cxoro xossitcrna

Hacro.grryna N, Aposa fesna.ryd -flroenesus, .{ttro couracue Ha

aBToMarla3upoBar{r{yrc o6pa6orxy nepcorurn;HbrX AaH}rbrx c yKit3€lnueM Qaunnru4
pIMeHLr, OTTIeCTBa.

O(plng{amrurfi ormoHern,

AoKTop rexHuqecKro( HayK, npo$eccop,
npor[eccop ra+e.{pbr npoMbrrrrirennoro,
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