
OT3['lB
otfraqnanrHofo onnoHeHTa )ItfyHa Ceprer AlerccaugpoBr.{qa Ha Ar4cceprauHoFrHyFo pa6ory

fiopoSeeeofi CserraHrt CepreeeHrr <lrlccle4oBaHr4e aKycrr4r{ecKr4x BoirH B nbe3o3reKTpr4qecr(Hx

Marepnanax Anq co3AaH14t repMocradarsHux h repllocrofircnx axycrogneKTpoHrJl,rx ycrpoficre>,
[peAcraBneHHyto Ha coHcKaHne yueuofi creneHr4 KaH,Ar4Aara'lexFr4qecKhx FrayK ilo cner{HarbHocru

2.2.2. - 3lempoHHat KoM[oHeHTHaq 6a:a uurcpo- u HaHosJrer(r'poHr4Kr4, KBaHToBbrx ycrpoficre

Arcrya.nrHocrb AucceprarlrroHHoro HccJreAoBaHr{fl

B Hacroflulee BpeMt npo6,renu coBepurroHcrBoBaH14r ore.recreeuHofi elercrpour,rofi

rconanoHeuruofi 6aslt (3KE) npno6perarol eaxHefiuee 3HarteHr4e B cBq3H

c yBenHqeHHeM odtdnra vx npoa3BoAcrBa, pacilupeHr,reM o6,racreii nprdMeHeHur,

a raK)Ke eo:pocmefi KoHKypeHqveil u npo6lenraiuu ilocraBKr.l :tapy6eNnofi 3KF.
OAsr.rrnr I43 uau6olee pacilpocrpandssrrx H Bocrpe6osaHHsrx rr4rroB 3KE

B pa3nhr{Hoil annapatype o6pa6orKu cr4rHaJroB flBJirr}orcrr ycrpoficrea qacrorsofi ceJreKuuu H, B

r{acrHocru, tf unlrpu Ha noBepxHocrH[,rx aKycrr4qecKr,rx BonHax (nAB), n03Bolrr]ou1ue peanr43oBarb

muporcnfi AHana3oH flonoc npoilycKaHr4r or 0,05Yo Ao 85% Ha r]acrorax lo 3 ffq. 9acrorHo-
u:6uparerrHble rapaMerpu Sunrrpoa flAB B 3Haqr4TeJrsuofi creneHr.r onpeAerrlor Kaqecrtso

anflapaTypbl, ljCnOJIb3't/eNtOfi e pa3nHr{HbIX CHCTeMA.X CBN3h, HaBVlA]Jxu, paAhOJIOKaqnOuHOfi r.r

TeJreKoM My Hr{ Kar1r4 oH Hoil an n aparype h cr4creM ax y n llaBneH Htd.

Perueuue 3a1aLrvt ynylrileHr4fl repnnocra6u,rrbuocrr4 llAB-ycrpoficre, moropofi nocaluleHa

AncceprarrnoHHat padora [opo$eeeoVr C.C., nosiBorqer cyqecrBeHHo pacrr14pr.{Tb o6lacru
npHMeHeHHr 4aunofi 3KE ra yBenHqHTb sS$emraenylo nonocy ilporrycKaHua BXoAHbrx rpaKToB

P3A. flpeaJroxeHHbre e pa6ore MeroAbr HMeror BbrcoKyro npflKmwecKyro 3Haqulvtocmb B cBfl3ri c

BO3MO)KHOCTLIO l{X [plIMeHeHI4t KaK B COBpeMeHHbIX r]tr'lCTeMaX paAt4onOKAL\WW, CBfl3H V HABLITAL\LIL4)

TaK h B rrpoMbr[rneHHoM npor43BoAcrBe H Apyfhx o6leLcrsx HayKH rz rexHr4Kr4, TaKHX rcax paspa6orra
H ItpoH3BoAcrBo aBkIauMoHHbIX 4eurarelefr, AJIr KoHTpoJrr rexHoJrofr4qecKHX npoLleccoB B HayqHbrx

3Kc[epr4MeHTax. Bocrpe6oeaHHocrL, ycrpoficrn Ha nAB floATBep)KAaer aKmyuJtbHocmb u

csoespeMetrHocmb npeAcraBneHHbrx accreAoeaFuafi. Perueuue npo6ren,tu reruneparypHofi

cra6n,rlsocret llAB KoMfroHeHToB r4Meer BalXHoe Hoprogllg-rt:sficreeHHoe 3HaqeHHe, o6ecneunean

BO3MOXHOCTb CJTOIKHOfi O6pa6OTCr4 paAhOr{aCTOTHbr)( Cr4fHar{OB U noBbruar HaAe}KHocrb cHcreM

cBfl3H, paAr4onoKarlnoHsofr H TeneKoMMyH14 KauhoHuoft annaptrrypbr.

[r.tccepraql4t cocrouT H3 BBeAeHr,rr, Tpex frar], 3aKJto\reHtfl v 6n6tuorpa$nu gurupyervroi;i

nhreparypbl. Marepnan Ar4cceprarlnr4 xopouo crlryKTypHpoBaH no fJraBaM, npr4BeAeHHbte B

AUCCepTaIII4l4 BbIBOAbI H peKOMeIlLaLMn, B OCHOBHOM, COOTTBeTCTByFOT pe3ynb',raTaM pa0qeToB H

3KcrtepuMeHToB, ttoJryl]eHHbrM B npoqecce uccle4oeaunil.
Bo nnegeHun E coorBercrBl4l4 c rpe6onaHn.qN,tu BAK crfopuynrzpoBaHbl ocHoBHbre qenr4 14

3aLaLtL4 pa6orrt, o6osHaqeFIH MeroAbr r4ccneAoBaHvit,yrcasana HayqHar HoBH3Ha pa6ortr, ocHoBHbte

rloJlolKeHut, BLIHochMble Ha 3auIHTy, a TaKII(e, o6ocHosaHa AOcToBepHocTb pe3ynbraToB, oTpa)KeH

ra.{Hstft BKnaA col4cKareJlt, yKa3aHa anpodaryux pa6orl,r n noATBepxAeHo coorBercrBr4e

AHcceprarIHH n acr opry uayu uo il c[erlr4an b Hocru.



f,raea 1 4uccepraquoHHofi pa6orbr nocBflueHa r.{ccneAoBaHr.rr.o ceoilcre STW BoJrFr B

YXlsltyl90" cpe3ax KBalpua, 14 BbrcoKoqacrorr{r,rM trbe3iooJreKTpnqecKr,rM $ranrrparvr Ha r4x ocHoBe.

BslqereHa aHLi3orpoIII4q ceoficrs STW so,rrHbr B r.rccJreAyeMbrx cpe3ax reapua. Tanx<e
cneAyeT oTMeTI4TL ecTeCTBeHHyrO HaI]paBJ'leHHocTb I43IyqeHI4t{, XapaKTepl43ylot]1yroct pasHuqefi Qas
B HccreAyeMbtx cpe3ax KBapqa, Koropbre noATBepxAalorcj,r 4alluefiuruMH r4ccJleAoBaHurtul.l 14

3KCrrep14MeHTaM14.

Kparrco onacaHbt MareMaruqecKar MoAeJrb .Ha ocFroBe reopr4n cBfl3aHHbrx MoA (COM -
nao4ell), HcnoJIByeMafl. B LailbHefiruena npr4 MoAeJrlirpoBaHr.{u rfu,rnpoe sa STW. Pa:pa6orauHar
tr,to4ndlunaqur opnruHa,rsuoil rtpofpaMMbr SAW_PM no3BoJr14ra o6ecneqalt rorrHocrb
MoAenHpoBaHhs xapaKTepHcrr4K BbrcoKoqacrorHblK Qultlpoe Ha ocHoBe S'f W c yqeroM
BblxBreHHbrx e$$ercroB H yrotIHeHHbIX napaMerpoB STW eorHu. [Ipe4lorxeuHsu4 /luana3oH
orHocHTeJlbHoft roluliaHbt nreHKh aJrroMHHnx 1,95o/o...2,23yo n nu6panusir YXlsl36ol90o cpes
I(Bapqa o6ecnequearor MI4FII,IMalrurtfi TKt{ STW ycrpoficrea B /1nana3or,re pa6ourax reMneparyp or
Mr4Hyc 60'C ao +85oC"

I4cclegonaHl4e KaraHfaavra e lrase 2 npo,ee4eHo AeraJlbHo 14 BbrconoKaqecrBeHHo Ha

ocHoBe rularenbHofo a.HanH3a ny6lnrcaqltii n co6creeHHbrx reoperr.{qecKfix 14 3Kcrrep14MeHTaJrbHbtx

AaHHbIX. Br'leo4u HMercT Bax(Hyto npaKTI4qecKy[o HattpaB!'leHuocrrr. 3rccnepun,leH'faJtbHbre AaHHbre,
noryqeHHble aBTopoM, ilpeAcraBnrror uayuHufi raHTepec H cyulecrBeHHo yrorrHsror paHee

ony6rn rcoaaHHbre pe3yn brarbt.

TulareltHas npoBepKa reMneparypHoro floBeAeHUr or qacrorbr, rrpoBeAeHHar Anq
KaraHfacnTa, rto3BoJII4JIa yror{HI4Tb opneHTarrr4ro, o6ecneuHBaroulyto Hyleroil lnnei;iHurfi qleu TKg
c ro'Ircofi neperu6a npvt 40 oC, v H3MepHTb c Heobxo4auofi 4,rr npaKll4ltecr(r4x npnMe:r,euuit
Tor{ Frocrbro rcoarp rlr uqu eHT rrp}r KBaAparlt q Horu r-rr e He.

fly6nr,trcaqrafi no rcaraurachry roKa Maro, BHr4MaHr4e r4ccJleAoBare,reii e Nrupe orBneqeHo r{a
Apyrue Marephanbt Anl [pHMeHeHVn npv yMepeHHbrx reM[eparypax B To BpeMfl, rarc 6ecnpoBoAHbre

AarqHKH, pa6oratorqne npH sKcrpeMaJIbHbrx reMneparypax, Harrpt4Mep, nonaroK ryp6opearcrr4Br{brx

4nnrare,reil, [oKa oKoHqarerqbHo He pa:pa6oraubr, xorr 14 flB.nflnrcn eocrpe6oeaFrHbrM[.t. flosronay
pe3ynbrarbt AI4ccepraIIL{H B sroM HarrpaBreHHH ilpeAoraBlsrcr'6o,rsurofi uayvHrrfi u nparcru.recKr4il
HHTepec. Tarc KaK 6o,rburuHcreo coBpeMeHHbrx ny6llrrcaqufi onupaercn Ha qHcJreHHoc

MoAenapoBaHl4e, He [oAKpenneHHoe DKcrrepr4MeHTanbHbrMu rroATBepxAeHnflML4, e grofi pa6ore
oco6o rtpt4qrHo BflAerb pe3ynbrarbr oKcttepuMeHrroB Br4,Ae r.{3MepeHHbrx 14 sMnr4pHr]ecxHX

:aeucHx4ocrefi. Onhca.HHtte s Aauuofi fJraBe Nlero,{ MoAerr4poBaH14f 14 nporpaMMa pacqera
pe3oHaropoB no3BolflHJT npoBoAr4Tr paspa6orrcy n:4erufi AocrarollHo oneparuBHo 14 c esrcoKor4

cTeI]eHr,ro aAer(BaTHocT'h MOAen ApOBaH Hfl .

OqeHs npl4flTHo BI4Aerb AoBeAeHHylo Ao KoHua. Herpr4BnanrHyro pa6ory c Kopnyu4poBaH14eM

BbICOKOTeMneparypHofo Aarrll4Ka Ha KaraHfacr4Te H efo r4onL,rra{t4flMt4 npr.l BbtcoKoM AaBneHHr.{ 14

srtcorofi TeMneparype. 3ro ert4aroulr.rficr pe3ynbrar, rroKa He noeropeuu;rfi B M14poBbtx

ny6lurcaqurx. Hayuultfi uurepec [peAcraBnrrm orpa6oraHHbre aBTopoM reranl H3roroBJreH1]fl

KopnycoB AarqHKa lawteHl|4fl, A BVI. |OTOBO|O AaTr{t4Ka c ilpo3paqHbtM ocHoBaHHeM Bbr3r,tBaeT



3acny)l{eHHoe yBDI(eHI4e. 3To * AeficrBhreJrbHo, Ao,[enaHHar Ao KoHr]a Hanpr]r(eHHafl pa6ora no
noHcKy HoBbrx H paHee He Hc[oJrb3oBaBrrrr4xcr noAXOAoB.

Oqest yAauHtrfi err6op opueHTarIlru [o3BoJlr4J'l pa3Mecrr4Tb Aha[a3oH r43MeHeHr4r qacror

AaTql4Ka IIpH I43MeHelIHlI TeMneparypbr B oKpecTHocrt4 AocraroqHo y3noro Ar.{alra3oHa LracTor

slilazu 433 Mfq. ![era,rrnocrb I,rcrlbrrauufi. guruuKa Mo]r(er cnyxuTb xopounrM npuMepoM

4ocronepuofi tt rrqarelluofi pa6orrr gKcnepr4rdeHTaropa 14 noJrHorIeHHofo BbrrroJtHeHht

IIocTaBneHHbrx 3anaq.

B flane 3 ortt4ct tBarorct L4ccJreAoBaHr'{j{ TepMor(oMrreHc14poBaHHbrx $nnsrpos Ha

npl4noBepxHocrHblx aKycrl4rtecKl4x BoJIHax nflAB Hia ocHoBe cJror,rcrbrx nJracrr4H'faHTarara rvrr4fl,
Ha KpeMHHl4. Ilpoee4eu cpaBHl4Tenb:asit al'atus 6omrxoro N4accr4Ba 3Kcrrepr4MeHTaJrbHbrx AaHH[,tx
o BllvflHw4 pa3nuqnblx THnoB rcoucrpyrcqnfi r-rbe3o3relKTpuqecKr,rx {rn,rtrpos Ha flnAB
(zn-lne4aHcHltfi, xoltqeeofi, c flpoAonbHofi arycrnuecKofi cefl:tro ra rra6pn4nufi), peanH3oBaHHbrx

Ha ocHoBe cnoncrblx IIJIacTHH, ua pa6ouue xapaKTe,pncrnrcn dtu.lrmpoe. Ha ocHoBe noryqeHHbrx
pe3ynbraroB cAeJIaH BbIBOA, LITO KOHCTpyKIIH' r4Mn()AaHCHOfO Tr4rra no3Borfler cFrr43r4Tb ypoBeHb
napa3hrHblx MoA sa norocoii rponycKaHVs. no ypol3Hfl nopflAKa -40 AE. 'faK)rce no pe3ynbraraM
npoBeAeHHbtx B Al4ccepraql4oHHofi paoore uccreAoBaHufi onpe4e,reFro BJrr4ffHtze ronilrr,4Hbr cJroeB

TaHTarara rvrvls H KpeMH14fl HA aMllnr4]'yAHro-rracro'rHbre 14 TeMneparypHo-qacrorHr,re
xapaKTepl4crurclt Qullrpon. floxa:aHo, t{To [pr4NreHeHl4e croHcrbtx nJracrHH, cocroflulHx t43

Hecyu]efi KpeMHHeBoil noAloxtrcH ToJrr{r4Hof4 n0 wtu 400 MKM 14 pacnonox(eHHoro Ha uefi
rIbe3ogJleKTpt4r{ecKofo cJrofl TaHTailara rv"tklfl YXll42"-cp* a ronulnHoii He 6olee 6 unu 9 4luH noru,
coorBercrBeHHo, ro3Borqer ynyqilHTb reMrreparypnufi xoe$drnilraeHr qacrorbr fIflAB rfuntrpa
6oleeqeMB2paza.

MHe upaenrct, LITo 3Mnfipl4qecrcufi no4xog rlcrronb3oBaH Anfl cpaBHulenbHoro BbtflcHeHHt

Bo3MolKHocreil ucnolmoBaHl4t noAnoxeK c pa3HbrMrr4 Tonulx.{HaMn 4lr r}nllrpoB c pa3nHqHbrMr4

cnequ$rarcauttflMl4, qro oco6esHo Ba)KHo gln cepviiuofo [por43BoAcrBa. C nroefi ToqKr.J 3peHus,
pe3ynl,Tarbl I4ccJIeAoBaHIafi repvlorcoMneHcr4poBaHHbtx cJror4crbtx nJracrlrH T'aHTarara rv'il4s Ha

KpeMHI,II4 npeAcraBntror 6olsrtroff uurepec Anfl tta3lrTt4fl coBpeMer{Hofi arycrogJreKTpoHr4Kr.l,

rlocKonbKy no3BOJIflror o6ecne.rHrb KparHo yMeHbrxeHHurfi renrneparypnsrfi noesrf nqr,reHT r.racrorbr

npl4 coxpaHeHu14 Bblcotcofi n:6upareJlbHocrH n rraHefiuocru Qu,rtrpoB Ha qacrorax CBg Anarra3oHa.
Oco6o HHTepecHo, qro B KaqecrBe cJror{crrrx noAno}r{eK e 4auuofi Aucceprarrun elr6paHlr

TepMoKoMrteHcupoBaHItbIe noAJIoxr(14, orJI14qaloilIr4ecfl orr{ocr4TeJIbHo 6ollurnnan ronruuHaMH
rIbe3o3JIeKTpHKoB (3,5-9 4rnu eorH) u uecyu{efi KpeMHHeBofi no4,roxcnr (400 naxrr,t) e ro BpeMr, KaK

bolturoe KoJlrlqecrEo coBpeMeHHbrx nyOrnrcaqufi c$orcycnpoBarocb Ha roluluHax
rIbe3osJIeKTpI4KoB s 20-50 pa3 ToHbilre. Brr6paHuaq aBTopoM o6lacrr, ToJILUHH no3Borfler nonyqarb
AocraroqHo HH3Koe (no He npeAenbHo Hasr<oe) 3a[yxaHr4e BOJIH 14 He o6ecne.{nBaer rrpeAenbHo

IUI4poKyro flonocy nponycKaHl4t, oAHaKo, ToJrbKo oua oSecnerrhBaer AocraroqHo BbrcoKyro

MOUI,HOCTb CHfHaJIa, B HeCKOJTbnO pa3 rrpeBbtuaroqyro AofiycTr4Myro Morr,{HocTb B

KoHUeHTpl4pytoU-U4X 3Heprulo ToHKI4X BoJIHoBoAHLLK [JIeHKaX, npt4 AocTaToqHoil p.nn Bax(HbrX

npHMeHeHI4ft noloce fl]ponycKaHus. Ho eaxHefirxee npeuMyrx,ecrBo AaHHoro nsr6opa B ToM, r{To Ha

rarcofi noAJIo)KKe Mo)KHo H3foraBJlr4Baru ycrpoficrBa, paccqHTaHHbte 4lr padorsr B pa3Hbrx yqacrKax



oqeHb mHpoKofo nr4ana3o{a. [eficrnareJrbHo, B rrofi o6racrr4 rtr4cJro ny6lumarlrafi ocralocr,
ofpaHHr{eHHbIM, BaJI n'.y6nurcatrylil uad,rroAaerct B orHoIrIeHHI4 [onyqel{ufl 3r(crpeMaJ'IbHo BbtcoKr4x

rlapaMerpoB Ha o4uoil qacrore, npH STOM He3anoJil{eHHat, Ho olteHb BilKFIa HI4IrIa, cBfl3aHHaf c
MHoroAHa[a3oHHbtMlI ycrpoficrnaMl{, ocraJracs 6es Heo6xoguruoro BHHMaHus. Bsl6op aBTopa -
6esyclonuo o6ocHoeaH n nocrpe6onau, oco6euHo B yonoBr4sx P@. Ha4eNHal, BbrcoltoKaqecrBeHHat

pa5ota rto AeraJIbHoMy cpaBHennro o6srqHbrx H c,qor,r,crbrx noAlo)r{er B N4aror43yrreHFroM Al4ana3oHe
TOnUIHH I]be3O3JreKTpHKa.

B pa6ore npeA.rlolKeHo HecraHAaprHoe Kor-rclpyKTuBHoe peueHr4e no ilpoorpaHcrBeHHoMy
pa3HeCeHI4lO pe3oHaTOpOB no pa3HLIM aKycTI4tleCKvN,l KaHanaM B TOrlOJIOfl4H hM[eAaHCHorO 'tvlna,

IIo3Bontrculee 3HaqvrerbHo yMeHb[rr4Tr, HepaBHoMep]rocrb Ar{X n fB3 e noJroce rlponycKaHus. 3ro
n03BOJIHno peanH3oBaTb pqA TepMoKovlneHcHpcrBaHHbrx nIIAB $untrpoe Ha rlacToTbr

700-1587 Mfq c n:6nparerrHocrbro 6oree 40 aE 14 TeMnepa'rypHbrM rcoe(r$raqr.reHroM qacrorbr

(-12 ... -15,8)*10-6 e4./rpa4. B 3aBr4cr4Mocrh or pa6ouero Arzaila3oHa qacror.

Orrraevy o6ocHosaFrHoe yctreruHoe npr4MeHeHr.re AFM Anfl r43MepeHnr npodtulfl oneKTpoAoB

BlIIfl tt OP, no3Bonllotuero yr{I4TLIBarr, peanbHbr(J pe3ynbrarbl rexHorofr4r4 Anr noBbr[reHr4t

Tor{ Hocrn [poeKTt4po Bar-rhq |IAB ycrpo ii cre.
K gecouHeHHbIM AocrouHcrBaM AHcceprar\Lrv cileryer orHecrrz MeroAr4qHocrb l43no)r(eHr4fl

u za6oty o nogpo6Hocrqx, Heo6xo4unaslx qr4TareJrrM Anq Bocnpou3BeLeHVfl, pe3ynbraroB

3KcnepLIMeHToB, a ranre r:ry6reHy [poBeAeHHbrx Hcr]JleAoeanuit, npaKTI4qecKyro Ha[paBreHHocrr,

[onyqeHHblx pe3ynbraroB n 6orrruofi o6ten,1 3KonepHMeHToB, noATBepxAarculr4x ocHoBHbre

BbIBONbI.

Ha uofi 83rJIflA, Ar4cceprarlr4r ,{oporpeerc,fi C.C. coAepx(r4T pflA rroB[,rx Hayrlgor"
pe3yJlbraroB, hMetou-liax 14 BblcoKyro [paKTnr{ecKyro ueHHocrb. It nranr orr-tocrrcff cneAyrouue:

l. florcasano, utrTo B orr'IHrII4e or llAB, pacnpocrpaHflrcur4xcs e YXllty cpe3ax KBaprra,

pacrpocrpaHeHple STW eo,tu e YXsltyl9}o cpe:ax nBapqa r4Meer Bbrpalr(eHHyro HanpaBneHHocrb

u3nyr{eHl4fl B HanpaBneuurz *90". IIpa srona YXlsl38"l90" cpes KBaprIa HMeer N,laKcuManbHyro

pa3Hocrb Sa: rr,rex4y ecf$exrr.renblMu qeHTpaM14 orpaimeHufl h npeo6pazovaunn BoJrHbl, panHyro 25'.
2. SxcnepnMeHTarbHo AoKa3aHo, qro Anr oSecneqeHurr N,r14FrHMaJlbHofo TKt{ STW

ycrpoficrna, cou3MepuMofo c TKII llAB {rranurpon Ha ocHoBe YXllyr cpe3oB KBapua, B Ar4arra3oHe
pa6ouax reMreparyp or Mr4Hyc 60oC ao +85"C, Heo6xo4auo ucnoJtb3oeara YXlsl36ol90o cpes
KBapua H rrJreHKr4 Al c orsoclrrellHoil rolrquHofi r43,4r4ana3ona 1,95o/o...2,230 .

3. 3rccneprzMeHTarlbHblM rlyreM nonyr{eHbr 3aBHcHMocru ocHoBrlbrx oneKTposusuuecrcux

napaMerpoB flAB (rco:r$$r.rqraenr 3neKTpoMexasuqer;rcoil cBn3L4) tclr$ercrraoHafl cKopocrb BoJrHbr,

orpax(eHl4l r.r TKH), I4cIIonL3yeMbIe rrpr4 MoAenr4poBaHr4r4 ycr'pohcte Ha |IAB, rcan dlyHnqzv yrra
V Ans KaraHracr4Ta opueHTar1ufr (0', 90", r/), rAe V:Oo...40o.

4. flpe4,'rorreHo opl4rnHanbHoe KoHcrpyKTr4B,Hoe petueHr.{e ceHoopa ua flAB Ha ocHoBe

MoHoKpacrarrt4qecKofo Kopnyca r43 KaraHfacura opr4eHTar1n[4 (0", 90', 0o), B KoropoM ocHoBaHr4e

flBrterct rraev6pauofi, t4 fiJIeHKfi rlpvrun 4nn rfropnrut)oBaHr4r{ 3neKTpoAFrr,rx crpyKTyp pe3oLraropoB



o6ecnequsaror pa6orocnoco6Hocrr ycrpoficrBa B Ar4arra3one pa6ourzx retuneparyp or ivruuyc 60oC

4o +500'C H B Ar4a[a3oHe r43MeHeHlz'fl naBrel'l.r ao 50 artr.
5. Ha ocHoBaHHr,r pe3ynbraroB HccneAonaunk ycraHoBJreHo, rrro l.nfl peanlr3aur4t4

sbtcoroHg6t4parent,Hblx TepMoKoMneHcr4poBaHHbrx IltlAB $unrrpon Fra ocHoBe c,rlor4crbrx nJracrr4H

C TOIUIHHaMH IIL'e3O3IeKTpI4l(a, u3yqeHHbIMH B AlrCCepTaut4V, B OTJIhql4H OT HeKOTOpbIX ApylI4X
pacnpocrpaHeHHblx THnoB rIoAJIoxeK, Heo6xo4tzrvro Hcnon[,3oBa'fb MHofo3BeHHbre KoHcrpyKuhr4
14MIIeAaHCHO|O TH[a, B KOTOpbIX pe3oHaropbt pacflol]tox(eHbr B pit3Hbrx aKycTl4lrecKr4x KaHaJrax, qro

rto3BoJI{er M14HI4MH3tapoBarb Bit'LrflHre [apa3uTr]rBrx MoA pasHoil $usrauecrcofi npr4poAbr,

cyuecrByloqux npt4 TaKLtx roJIUII,IHax nbe3oneKTpr{KoB, r.r o6ecneqneaer n:6npareJrbHocrb He

MeHee 40 16.

6. florasauo, t{To itpHMeHeFII4e cror4crbrx rJracrr4rJ LTlSi, cocro{urr,rx r,r3 necyulefi
KpeMHI4eBofi no4loN:xl.t rorrqaHofi 230 krtv 400 Mr(M H pacnonoxeHHoro Ha Hefi

nbe3o3JleKTpnqecKoro cJlor raHTailura nvrr4fl YXll4il"-cpe3a roJtult4Hofi se 6oree 6 unw 9 All.rH
BoJIH, coorBercrBeHHo, no3BoJrrer ynyq[rr4Tb reMfleparypHlrfi rcoo$rlrrarlr,reHT qacrorbr flflAB
(rralrrpa 6oree qeM B 2 paza.

[ocronepuocrl pa3pa6orasurtx naoAelefi u MeroAoB MoAenr4poBaHhr noATBep)r(Aaercfl

sulcorcoft creneHbro coBnaAeHl4q pacrrerHbrx i4 3t{cnepHMeHTarbHbrx xapaKTepr4cTurc. OcHoeHsre
pe3ynbrarbl Auccepraqran ony6rnKoBaHbr KaK B nepnoAaqecKr4x HayqHbrx r{ypHaJrax, TaK H B

orAeJ'IbHblx c6oputaxax, AoKJlaAbIBanHcb Ha pa3nr4qHrtx roHdlepeHIIH'x, Lrro raoKe noATBeplKAaer

r4x AocToBepHocTr, H aKTyaJrbHocTb.

ilparruuecnatil 3HaqI,IMocrt, Ar4cceprar,(Hh noATBepx/iAeHa BHeApeHHevr ee pe3ynbraroB Ha

rlpeArtpHflTltu OOO (EyTI4C). Mocrcea, c Aocrr4)r(eHueM 3KoHoMr4qecKoro e$$ercra 6oree 10 ru,ru.

py6reil 3a rrepr4oA 2018 - 2025 rc.

Buecre c reM Aaccepraql4r [oporpeeeofi C. C. He lnureHa HeAocrarKoB. K snna cneAye'r

OTHECTI4:

l. O6osHaqeHne <<A> Ha npuBeAeHHbrx xapaK'fepHcrr4r(ax pe3oHaropos2.l8-2.20^2.29-2.32,
2.48 ne pacruu$poebrBaercr ilo reKcry pa6orlr.

2. Yler o6rqcFleur4fi Snsnuecrcofi [pr4pon,b] BosHr4nHoBen]rn no6oqHlrx nhKoB Ha

xapaKTepncrraxe flAB pe3oHaropa Ha ocHoBe KaraHftrcnTa opr4eHTaUuvt (0" ,90', 0o), pucyurcu 2.29,
2.30,2.31.

3. HenpraelrrHafl v He JIerKo Bocrrpr4rrulMaeMar, HnH l-pyAHo 3arroMrzHaervran a66penva:rypa
(nflAB) HecMorpq Ha ro, tITo oHa AocrarorrHo qcHo pacuru$ponaua flepeA nepBbrM

ynorpe6reHneu.

4. HeAocraroqHoe BHI4MaHHe yAeneHo aHanv3y cJlor4crbrx noAJrolreK co cJroex,r

IIbe3OsJIeKTpHKa ronqVtHOit e6nuzn 15Yo or AJrHHbr BoJrHbr H norcHeHr4r.o ux cla6brx cropoFt, B

cpaBHeHI4I4 c nlt6paHublMh roJuqHHaMH) uro rpe6yer or qHTareilfl n3HaqallHo rly6oKoro 3HaHr4q

ceofrcrs 3THX crpyrcryp.



5. B rerccle Aucceplauu14 uMerorcr peAKr4e orreqarKr.r. l{anphMLrp: (.. . crreur{anr{3r4poBarrHofo

I43MepurenbHofo ycl'poiicrea, rroKa3aHHofo Ha pr4c. l.7, npe4craBJrflK)rqero co6oiir rulu..lro 3aAepx(Kr,l

c paccroflHueM Me)t(Ay npeodpasoealerffMr4 L:0,3 M. ...> (erp.24) Bturecro 0.03 r,r. H HeyAallHoe

$oprvralupoBaHne pr4cyr-rKa l.1l rz noAnr4cn r pncynrcy 1.14.

6. KoueqHo, 3aMerFIo, qlo no o6:seKrnsFrsnr IrpkrLruHaM, Ire xBarae'l coBperv{eHHofo

MOAenl4poBaHI4t nonHopa3MepHbIX cTpyKTyp B r.rMnopTHbrx, 3anpeilleHHblX AJrr nuqeH3LtlloBaFplr B

P@ xonairaeplrecKl4x cpeAax rnna Comsol Multiphysics@ )w Lpyrvx. OAuarco aBr'oll yoilettlHo
I4ononffiyer o'reqeerBeHFlble noAxo4t'l u napaool'KH KoMnaunra Eyruc-Nzl" no'ropsle s oo,rbluraHcTBe

cnyqaeB o6ecneqHearor noJntolleHHoe HMrropro3aturelqeFrHe ?t 14x rrpclit,)rri,roB.

BstcxagauHute 3aMeqaHHt, Sesycroeuo, ne BJu4,{ror ua nonoxHlenbHy}o oqeHKy

AuccepraqHouttofi pa6orst C.C, .{opo(reenoir, KC]Topar j;rBrr{ercl JrofHLrecKH :taBep[reHHbtM

TeoperxqecKl4M t4 3Kcnep14MeuraJrbHbrM 14ccre/loBaHlrenr npo6reH,tr"r, o6riaAarcu{ei.,i ar(TyaJrbt{ocrbro,
uoeu3Hofi, a raK)I(e 6olrruofi uayvnoii 14 nllaKT'r,rLrecroir:iHa.,rr.th4{}errrro. llpe,4crar:leHnue B

4IaccepraqHoHnofi padore pe3ynb'I'arbr MoryT 6brTl, rzcnoJrb3oBaHbr B coBpeMer{r{blx ct4creMax

npheMa, flepeAaqn z o6pa6ornra r,t HSopnaaqnn, pa6oriarou{t4x r} AuananoFre qacror ao 2,5 ff'U.
flpe4crae,reFIHafi Anccepraunt <l4ccre4onaHI,re aKyc'l4LrecK14x eo.JrrJ B rrire3c)3ireKTpr.rirecKr,rx

Marepr4anax Anr co3AerHr,rfl TepMocra6u,rrusrx t4 t'ep[4ocrol:irtrx arl,cfognet{t.i]otrHrrrx ycl-poiecre))

coorBercrByer rpe6oeirHvttrM nyr-rKra n.n. 9-14 <[IoloxeHHl o npr{c]'xAetiLtr4 1zqss61a cleneuefi>,
tlAK MraHo6pHaynra P@ yrBepll(AeHHofo floc'raFrosreHrzeM [-lpaeule,rtc'rsa Poce uilcxofi
(DeAepaqrarz or 24.09.20 | 3 rola Ns 842, npe/x:btBneHHr,rM K KaH,,nurlarer(kN' /lr4cce prar{!rflM. a ee aBTop

,{opot|teeea CeerlaHa Cepreeena, 3aoJIy]r(HBaer npncyxrlleHr,rfl yuenoilr creneFrH KaHAHAara

TexHI4rlecKHX I{ayK no cnerrr4anbHocrr4 2.2.2. 
- 

<3,rercrpoHHar KoNtnoHerrlHarr 6a.:a vurcpo- "" ra

HaHo3JIeKTpoFIt4Kr.r, KBaHl'oBbrx yc'rpoficrn>> (nyuml Nsr I ,4"5 naDttop'fa crreur.tarbtrocrn).

O{rra qr.ralrurr fi on n osern'

}Kryn Ceprefi AlexcaH4poBL.rrr,

KAHL]4I\AT T'9XHL{qeCKr.rX HayK IIO One{Ua_rrbl-rcrcTll

05.12.01 <<'1'eoperuuecKr4e ocHoBbr paArrorexFrrrr(Lr>))

craprunfi HayuHr,rfi corpy.qH14K,

3aBeAyroqr4fi naLyuuoii Lra6oparopueii ra$e4psr o(:HoB

paAuorexHr4 Kt4 l4tHaturyra paAuorexilr4Kr4 14 iJret(Tpoll ut{rr

hM. B.A. I{o'reruHurcora, (DfFOy BO <Hauuouarumsrii 06 ori'rnOpr 2025 r.

r4ccJreAo Bare,r scrcu fi yFr HBepcaTer <M314>, r. Mocxea
Test. +7 (495)36270 l4,e-mail: *z-t;gqrl(gl.mps!,.{,il 
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