
YTBEPXAAIO

{M. C. I,[. BaBrnoBa>

2021 |.

OT3T'IB BEAYIIIEN OPTAHI43AqI,IU

ArquoHepHoro o6rqecroa <<Hayvuo-npouuogcmennoe o6re4uueuue

Iocyaapcroennr,rii olrnqecKuii lrHcruryr nlr. C, I4, Bas[,'roBa)r

rra arjcceprarl[oExyo pa6ory Eropoaofi Orsru Huro:raennrr <Crpymyplr Bono(onr{6rx

cBeroBoAoB, o6pa3oBarrHBre greMeHTaMrI I7t3 crekra pa3Jrr.rqHoro cocraBD, fipeAcraBilellllylo (
3arq[Te Ira colicKalrEe y.reHoii cre|IeHu,qoKTopa Q]{3nKo-MareMartzqecKfix Eay( IIo

cueqrlaaruocru 01.04.21- Jla3epgar drlgtrKa.

Pacmupeure Bo3MoxHocrei [pI-IMeHeHut BoJ'IoKoHEo-o[T[qec(nx rexEono jfi
np[Bo,qrir K rrorBreE[lo HoBbD( Tpe6oBaHliii K xapa(Tep{cruKaM onrriqecK!.rx no:ronou. lrr
yBen4qegru MoIqEocTIt L Sirepfllll BoJIoKoIrIrbx ItcToqlr[(oB l,3Jlyqellut c BLICoKI,IM KariecTBoM

fiyqlta Heo6xo,{rrMo co3.lallue aKTIiBgEIx o[TI,IqecK[x BoJIo(oH, oIuioMoAoBBrx, c yBen[qeEHLrM

AriaMerpoM rrolrr MoaEr. Cep,4Ilerlrua cBeroBoaa co cry[eHqarbrM npoQureu [oKa3arejrt
npenoMner j{ IIpu }rBenllqeErrll ariaMeTpa cTaEoBriTcr MrroroMoaoBoit. flepcnernreuHlu
cTpy(T)?aM[ AJrr co3,IIaHI-Ir CBeTOBOAOB C 6OnLUr'rM ,qr{aVeTpOM UOJITI MOAbt rBrrrOTCt
MI-IKpOCTplXTyprrpOBaEEbre CBeTOBOAbT C AbrpqaTofi O6O:rOUr<Oii, OA!I,!(O saJrrrqXe OTEepCTUii B

IlonepeqEoM ceqeEr-r[ 3aTpyaHreT Ilpoqecc Ilx rj3roToBrer rr u [crroJr63oBasrrr, a Tal{xe
flpusoa!-rT K cr{I:txeEltro MexaH{qecKoi npogHocTri. flepe.racrernux HeaocTaT(oB Jr!,IlIleH6r

crpyKTypEr cBeroBonoB. Koropbre He coirepxar orBepcrxi B nonepeqHov ceveuuu. IIorroul x
MoMeHTy Haqana paooTEI IIaA AtlccepTallllei a(TyaJr6lroii rBJrrJracb [po6reMa rrol,Icl<a BoBBrx

cTpy(ryp oaHoMoaoBErx BoJro(or{EbD( cBeToBoaoB c yBeJruqeHHr,rM ,qnaMeTpoM Ilonr Moa6r, Ee

coaepxarqrrx oTBepcTrir B lloflepeqEoM ceqeHHr.r.

Pa3Br-trr-re BoroKolrEErx Jra3epoB c kopoTxoii '[Jrr.rHoii pe3orraropa! a uMeEEo

oArroqacrorEbx Bo.rroKorrrr6D< Jra3epoB, a raKxe uMryjrbcEbx na3epoB c B6rcoKoii glacroroi
[oBTOpeEUi, [pIIBeJIO I( HeO6XO.{r.rMOCTri ]rCrrOJIb3OBaHIlt aKTITBEbTX CBeTOBOAOB C BLICOKOj1

KoEqeETpauuei pelruix 3eMerE,. K MoMeHTy Eairuua pa6orbr EaA Ar{ccepraurreii c}qecrBoBauM,
c o.4troli cTopoEbl, a(TuBHEte cBEToBo,{EI Ila ocHoBe (BapqeBoro cTeKIa, KoqueHTpaq[t
pe,4Ko3eMen6Ehrx [oEoB B KoTopbrx ofp,lIII,IqeEa, a, c apyfon cTopoHbr, cBeToBoahr! rlennKoM
cocrorrqEe r-i3 OocoarEoro creKjra, c BErco(oii KoHueHTpauEei peAKo3eMen6Hbtx uoHoB, Eo c
rrl3l{ofi MexaEr-rqec(oil nposEocr6ro E nnoxoi coBMecrrMocr6ro c ApyfuMu cBeroBoAaMrr r8-3a
pa3JlI-IqI-Ir (blB[Ko-xuMl,Iqecxux cBo[cTB. B 3Toi cBr3[ 6o:Ibllrofi nparuruecKllii t-rHTepec

npe.4flaBJuJra parpa6orra Bo,'roKoHHbrx cBeroBonoB c BLrcoKoii KoHueH rpa!!{ei a!l{ ]BHbD(
pe,4(o3eMen6E6rx IloIloB, o6naaaroq]-rx BErcoKofi MexaH{qecKoi fipoqtrocTbro Il Ha,4exEocThro I,l

xopolllei coBMecrllMocrEto co cBgroBoAaM[ ll3 (BaplleBoro creKJra.

,{ocrrzxenr.re [peaera cKopocrrj nepe,4ava urrllopvaqrrl rro oaxocep[reBrrnrroMy
BoroxounoMy cBeroBoAy n 2009-2010 rr. roclryxrrllo crnMyroM K pa3Brjrrno
IIpOCTpaHCTBeHIIOT )rrUrOTEeE _{ (as&rroB rrJru nepeAalM CUfHaJra B pa3nrrqEbDr ceparleBnEa\
MEOfOCepATIeB[HrrOrO EOJrOKrra. fIpU COS,{asnA MrrOfOCepArIeBrEEOrO CrerOnOla C 6OltrUrU



(orllqecrBoM cepAqeBrrE Bo3rrr-IKalor ofpasuqesut c AB]x cropot{. C o,qnoii croponrr, g:ra

clltlxeErrr lepexpecTHbx orrrrqec(Iix noMex cep'IlIleBnHbr aonNr:or 6srrs pacrlojroxerlbl Ha

AocraroqHo 6oruroM paccrormrn ap)T or apyra. C gpyroi cropoulr, yBeruqeH[e ,{uaMerpa
BQ.]IOKOIIEOTO CBCTOBOAA CBI,IIIIE 220'250 MKM IIPI]BOAET X QI{IiXEIIIiIO ETO MEXAEIqCCKOi

rraaexrrocrri, rrro HeaorrycrriMo anr rene(oMM).nu(aq[orrEbrx cBeroBoaoB. flogToMy K

MoMesry EaqaJIa pa6orrr ga,{ lucceptaqnei croru Bonpoc o Bo3MoxHocrLI cHLIxeHI,It

paccrorHr4r MeX4y cep,{rleBr.rHaMrr B Mr.rorocepaqeBraHrroM cBeroBoae [pII 3a,{aHHoil Benu,ruEe

lepe(pecTHblx oIlT[qecKI-Ix IroMex.

B 3Tofi cBr3[ ancceprarluoErrarr pa6ora O.H. EropoBofi, rIocBrueIIE u noncKy !r
pa3BrITrIO HOBbtX IIOAXO,4OB K CO ],4aH rc BOr'TOKOHHbD( CBeTOAOAOB 6e3 OfBepcT'rii B

IlollepeqrroM ceqeHri[, BorHoBo,qHaJI crpFTypa KoropsD( rrr6o o6pa3oBaEa gJreMeHTaM! r,r3

cre(na pa3ruqEoro cocraea, :ru6o xMeer yEr(anbHbrit cocraB cepA{eBriEbr, qB]nsercq

arcryanruoii u uueer 6orElrryo llpaKTrlqec(]ato qellEocr6.

IuccepralH cocror-rr Il3 BBeAer{ur, flrrrlr rJraB, 3aruroqeErrr { cnlzcl(a nnreparyp6l.
O6lev auccepra[ur cocraBrqer 231 crpaEnqy, ,4nccepraqls co,4epxr-rr 112 pucynr<oo, 9

Tabnnu 262 Haur4eHoBaH e uH I pyevoii rr reparyp6r.

Breaenue coaepxur OopMynlrpoBKy {enz rr 3aaaq pa6orur; o6ocuonarr.re
aKTyarrEsocT,l, sayqsoil EoBri3rrbr, IIpaxTHqec(oi 3Eaq[MocTr{ flon]qeHHErx pByn6TaroB;

Sopuy:rupoary :alluqaeMr,rx rroJloxenlri! a raKxe cBeAeulrr 06 anpo6auru n o uy6rurrcaqrryx
rro TeMe ar{ccepTaqu[.

B nepBoii rJraBe rrprrBeAerr o63op nlrreparyp6r, IlocBrlleHHoii pa3rrilrEbrM Tr.rrlaM

BoJror{orrrrrrx cBeroBo,{oB. llpoauanl€trpoBasrl xaparqepficruKri prra cyuecrBoBaBrrrlx rra
MoMerrr rraqaJra pa6or6r EaA Aricceprau[eii crpy(Typ ofiTrrqecKr.rx BoJroKoH, a rrMeElro:
O,{IIOMO,{OB6IX CBETOBOAOB C YBEJIIIIIEHHLIM AIZTMCTPOM IIOJI' MO,{EI ,{JI' MOIUI{EIX BONOKOHHBD(

ra3epoB rr ycnnrrTejret; cBeToBoaoB c cepilueBr{Hoi u3 creKrra, noKajr[3yrolllrx rr3ryqell]re 3a

cgeT o6pa3oBas[s Qoronnoii eanperqeuHoi 3oELr; KoMno3nrE6rx cBeroBo.{oB c cep.[ueBr.rHoii,

rr3roroB;reurroi rr: &oc$aruofo cre(Jta, rz obono*(ofi r.t: (BapqeBoro creKra;
MHOTOCep'{IIeBUTTHLIX BOIrO(OHrIED{ CBeTOBO,{OB. onpegelenrr HeAOCTaTKT [epeWCneEH6D(
cTpy(Typ, cBBarrr$re c l,Ix rlpa(Tllqecl{rM lplMerieEr.reM, a Ta(xe cyEIecTBoBaBruEe Ea MoMeET

Harlaila pa6orEl [po6neMEr, aJrrr pemenur roropux 6rrr Heo6xo,4ltM rror,lcK u o6ocuoBaufie
npaBoMepEocrl,I HoBEIx uoDro,{oB ( co3AaFttrc oflTrqecl<ltx Borol<oH, Ha ocHoBe,{aEIrErx

$oplrynrlpoeox onpe4e:reHr,r ocHoBHBre HaupaBneur-rs xccneaoBax[fi .

Bo BTopoii DraBe npeAcraBneHbr p€yn6Tar6r accJ'Ie,[oBa}Iui BonoKoErrbD( cBeroBoAoB c
cepAqeBr.rHoii r,I3 cTeKJra, Jro(arrrcyorq4x ll3ryqeHue 3a cqer o6pa3oBar[r soToEEoi
3allperqeEHoi 3or{Er. B aBeToBo,4ax TaKoro Tlma, IlMelotqlrx MtL'Ioe oTHolleEr{e ariaMeTpa
SneMeETa rrep[oar.rqec(oi 06010'II(II d K paccTorE[ro Mexly qeltTp,lMr.r coceaH].Ix 3jreMerrToB ,{

lrertee 0,3, B[epBbre u3yrreur,I oco6enxocr].r pacnpocrpaneH[r li3n;"renlrrr. Iloxa:ar:o, uro a
cBeroBo.[e c d/A s anala3ose 0,1 0,3, roxanr{:auris rcryr]eErrr B cepaueBr.rue ua6nroAaercr B

cleKTp,l,'rbrroM ,{rra[a3orre, coorBercrB]'rouleM SyEAaMeETan6Hoii :alperqeuaoii sone lloronuo-
I(plrcT€!1Jlr{qecKo[ o6oiroqKr.rJ MrrEr.rMaJlLtrEre onTrrqec(ue noTep[ ue npenrmraror 20-30 nB/xu,
a lIIEpIIIIa 3a[pelleHHoi 3oHr,I no ypoBuro 100 AB/rv cocTaBjrseT secKoJlbKo coTeE
rranoMerpoB. ,{raverp rsru6a coeroBoAa rrplr groM cocralrter o(ono 30 cM.

3rcnepulreuraaluo u reoperFrecK[ ycraEoBneHo! rITo cBEroBoAbr c orrro eErreM d/A<
0,4 n c cepgl{eBzuoft, o6pa3oBauuofi oAEnM orcyrcrB)'rorurrM greMeEToM o6oro.rxr.r, rBrrrrorct
oAFroMoAoBHMrr B npeAenax ncei llyxgar.rerranrEofi 3alpeueHsoi :ontr. llpenaoNeua
(aqecrBeAHail MoAeJIb, oct{oBaEHarr Fla aHaJrr,€e 3orrHLrx ,JIII,tfpaMM, rIGBoDIIouIa' o66tcEI,IT6
gq)Oem oAsoMoAoBocrn B lpeAenax QyEAaMeETanEsoii 3anpeueEirofi 30116r.

Cyruectnonanue oasoMoaoBoro pexr-rMa B IlIzpor(oM crre(Tp,lnbuoM r]rafia3oHe
o3EaqaeT Tar{xe, qTo oaHoMoaoBblji pexuM cyuecTByeT x B rjlr,lpol<oM auana3oHe



reoMerp[qecK].Ix flapaMgrpoB cTpFTypbI, B ToM ll]acJle Il npu 6onbllroM 3Ea:IeguIl al:lalMerpa

ceparleB[Hbl, Ha ocEoBasgl{ SToroi a Ta(xe gKcIIepI-IMeI{TarbEo rloKa3aEsot BO3MOXHOCTII

IlonyqeEll.{ cBeToBoaa c aLIaMgTpoM llont Moabl o(ono 20 MKM r, [pleMJIeMblMlI oIlT]IqecKI-IMll

rroTeprMrl, B pa6oTe rrpealloxel{o Irclo.rrb3oBaTr, ,qafiHylo cTpyKT)?y ant co3aaEl'It

oarroMo.{oBlx cBeToBoaoB c 6onEItrIlM AuaMeTpoM cepaqeBllEbl a.]IrI Bojro(oEHtrx JIa3epoB lI
ycunrrTenei c BLrco(oii BErxoAHoi glreprrrei Ir MorqEocTllo LI BEIcoI{tM KaqecTBoM rDnl(a.

EraroAapr orc).rcrBr.rro Bo3.{ylIII6Dt orBepcTllft B rloflepeqsoM ceqelllllr, a raKxe MaJroMy

orxorlrestlro d/A ,uauuas crpyrrypa o6ralaer ptaoM nper'IM]alqecrB rro cpaBuerrlxo c
cyrqecTByrou[Mu al{,uoralMll.

B Tperl,eii r.'raBe npe,qcra3jrelrbl p$yjrr,Tar6l uccneaoBaElrii KoMrlo3ltrtlblx cBeroBo.qoB.

B peaylr,rare [poBeregHLrx [ccneAoBaEldi o6ocgoBa[a flpaBoMepllocrb IroBoro [o.[xoaa K

co3aaH{ro aKTItBHbrx BonoKoHHbD( cBgroBoaoB MeroaoM <crepxenr r rpy6xe> ur QocQarnoro
r, (BaprleBoro crerura. lloryqeuqlle pByJrr,TarI'I aeMolrcrpltpylor Itorel ryall Taxofo ruIra
cBEtoBo.ItoB .4,.ur co3aaHut BoJIor(oHHbD{ ra3epoB l.i ) cxnr leneii.

B pavxax pa6our noKa3arro, rrro c rroMorqB1o Meroaa (crepxeEb B Tpy6(e)) Bo3MoxHo
uoBTopteMoe lBroroBrenlre aalrltoro Brraa cBeroBoaoB, O6xapyxero, qao cpe.{[
{ccneaoBarlEErx cocTaBoB ibocabaaHofo cTeKra BoJIoKoIiIrBri cBeroeoA voxer 6bITr usroron,lex
TOlu,KO Ii3 COATaBaj COAepXaUerO a,EOMIII {i Il 6op.

tr{ccneAoBaHl-re cept& rroJryqeEHLIX cBeroBoAoB lorrBepalrno, 9To B [poqecce BhITtxKt

lpo[cxoaur Bar,rMrrarr AuOOFrrr &oc$arsoro u KBapIIeBoro crexolr, 3a cqer qero coaepxaute
ol(cr.raa Socoopa B cep/IueBuHe yMeElr[aerct ao BeJrLtlMI{Er 30-35 uoit.%. Oanaro era
Berr,Frr{Ea rlaMEoao 6onrrue nonqenrpaq!,Ilij (oTopat MoxeT 6EIT6 aocTl.Ifi.I}'Ta B npoqecce
ocax.ueHr.rr cTe(Jra l,3 raroaof Qa:rr. o6uapyNer:o, qTo orrTnirecKlre [oTepr, B cepw.r

r-rccleayeM6rx cBeToBo,[oB, IBMepefiIr6]e BHe o6nacTei nofjloruel{r4t peaRo3eMellBlt6rx IrolIoB,
cocraBlrrlor oKono 1-3 ,qB/M ri coorBercrByor ypoBsro onrlFrecKr{x rrorepE B r{cxoAHoM

QocQarHoM creure.

lloKa3aHo, qro KoMrro3lrrHble cBeroBoAEI MoryT 6bITL coeAI,IIIeHbI c Apy rMx
cBeroBoAaMri c rroMorqblo npoqecca cBapKr{ B 3ireKTprlqec(oM pa3pt.ue 6e3 o6pa3oBaErit

relbe(ToB B Mecrax coe.qrllleEr.rii. Mexauuvecxar npovuocrB (oMrro3qrEr,rx cBeroBoroB r.r Mecr
ux coeArrEeHlril c lpyruMIi cBeToBoazlMr.r onpeAenreTcr KaqecTBoM noBepxHocTlt KBapIIeBofo
cTeKIa o6onoqdi Ii cooTBeTcTByeT MexaHlzqec(oii npoqHocTri cBeToBoaoB, IIent(oM
cocTotllllix x3 KBapqeBofo cTe(JIa.

ycralroBreHo, qro B (oMrIo3tirEED{ cBeroBoAax, aKT[B],IpoB,!ItE6D( peA(o3eMen6E6Mq

r.roEaMLI, Moxgr 6rrrr, nonl"rena olrcona.r 4r$$epenquanruaa e$Serruenocrr reIIepaqI-I]-I,

cpaBEllMarr c ypoBHeM s{sexrunnocru o caeToBoaax IIa ocrroBe KBap[eBoro cTe(na. flpn gToM

ONTI,IMAIBE€UI A'[EA (OMIIO3IITHOTO CBETOBOIA B IIEC(OJIEKO P 3 MEEEIIIE.

qerBepraq rflaBa nocBtl{eEa rrpooneMe clll-lxeHlit flepe(pecrlrbrx orIT[qecKI,Ix noMex
B MHOrOCepAqeB[r]EbrX BOrO(OIIrr6Ix CBeTOBOAaX. fIpeAnOXeH EOBr,ri IIO,{XO,{ K Cur{Xellr.rrc
nepe(pecTH6D( orrTtlqec(l x rroMex Mex,4y cepAqeBr rarMr, 3a cqeT yMeHbrrreHlrr Bejrr.rrrrilrbr

sa[prxeHrrocTl-I lroJrr MoIBr oaEoii cepalleBr]HE] B o6nacTn apytoft cepIueBuHr,r, .rTo [priBoanT
I( cHllxeHl-Irc Ko3oorIIIneETa CBr3rrr 3a CqeT lrcrroJrE3oBanug 6ap6epHofo cJror c rroErrxeHEbM
no(a3areneM rrperoMlreul.u Mexly ceplueBaHaMu. ?KcflepriMenTalrrlrro rrora3aso, gTo Harl{qne
Tall{ofo cjror [Ipr.rBo.[rjT ( 3Haqr,ITeJIbgoMy crflrxeHl,lro [epe(pecTriLD( orTrrqecK.rx [oMex B

roMoreHHBIx cBeToBo.4ax (pyrnoro nolepeqlloro ceqeltttt,

BIIepBLle u3foroBneE rereporeEE6li MEorocep,4qeBr-rHH6ri cBeroBo,II c [ptMoyronEHErM
nonepeqHLrM ceqell eM u aByMr TLtlaMu cepaqeBllri, [olepeMeHrro paclrojloxeltH6lMll B oaurr
pr,q. 3r{cleprrMerrraJrblro ro&L3arro, qro EarJrllque npeuM]arqecrBerisoro uanparaer:un u:ru6a o
cBeToBoae c [ptMoyronbIILIM nonepeqri6rM ceqellireM E cepaueB[IlaMli, pacllotoxeEll6lMlt B

o,qIlII pr,{, [o3Bonser 36er(aTB yBen['reHur rrepe(pecTEbrx noMex npn u:ru6e.



B nqroii uraBe rlpo,qeMoHcrpllpoBaHa Bo3MoxEocr6 co3Aarr[r gjreMerrroB

$;'nxqroua&nrx ycrpoiicrB c rrcrrojrrfoBaur.reM pa:pa6orauurx KoEcrpyruIliil cBeroBoAoB, B

ToM qrcjrg Ea 6a3e EoBbrx IIpI,IIIqqIIoBJ llpeAnoxeullr,rx B paM(rx A{ccepraqaoHEoi pa6or6r.

flpe,{noxeEo 
'r 

3(clep[MeHTarbHo pea.]IIBoBaIro pellleguej flo3Bo]uroqee yMeHbIltITb

alrrrny Bono(ollrro-oflTrirrecl(Irx Jrtlllli 3aaepxKl-I 3a cqeT [ocneaoBaTenbrroro flpoxoxAerrut
OIITI'IqCCKOTO CIITHAJ'IA [O CEPAIIEBITHAM MEOTOCEPAIIEBIIIIHOTO BOJ'IOKOHHOTO CBETOBOAA.

CnuNeune Arw+r coeroBoaa rrponopqrlonairbuo (orurrecrBy cepAqeBr r [o3Bonrer co(parnrB
Maccy u ra6aprir6r ycrpoficrBa, qro BaxEo Anr [pamqqecroro nprn"rerenrza. Jl[H'rrr 3alepxKq
Ita MHOTOCep4IeB[HEOM OTITUqeC(OM BOJIO(IIe gKC[epIiMeET€rnBEO peanu3oBaga B paM(ax

,qucceprarl{oEr{oi pa6orhr.

floxa3aHa Bo3MoxEocrb co3Aarl[lt oAlloqacrorEoro Bojtol(oHlroro Jr,L3epa Ha

KOMrrO3[TrrOM CBeTOBOAe.,{rX erOrO pa3pa6oTaE OAUOMOAOBbTii KOMIIO3UTHbtr1 CBeTOBO,4,

Jrerr,poBarrHr,Ii fioHaMn 3p6rr. oosapyxeEo, qao I<oMno3IlTEr,ri cBeToBoa rBJrrreTct

lloro.ryccrenroruuu l< AeicrBriro r.r3lryreHrirr rra Anrirre Bonr{6r 248 HM, a EaBoAr-.IMat pa3uocrb
loKa3are.nei fipe]loMneHur AocraroqHa A]ur 3all]rc[ BojroI{oHIIof opgrroBcl{oii per]rerKr,r r,r

$opunpoeaua-r pe3orraropa oAlroqacrorrroro na3epa EelocpencrBenuo B ,lKTltBHoM

BOJIOKOIIIIOM CBeTOBOAe, Bneprr,re SXCnepUVerrTaJrBr{O peau['I3OBaIIEI OAEOqaCTOTHbTe

BojroKorrrrbre Jra3epbr c p$oHaTopoM, cQopMllpoBanEoM rreflocpeacTagr{Eo B cepalleBtHe
KOMTIO3I-ITEOf O CB9TOBO,4a.

B garc,rroqennu cQopMyrr.rpoBaqr,r ocrroBubre pe3ynr,Tar6r pa6orr,r r-r Br,rBoAbr,

loJryqeHH6re B pqynbTare npoBeAer{rrEx B Ar.rcceprarlrroHqoii pa6ore riccJleAoBaErrii.

B At\ ccepraruoEEoii pa6ore MoxHo BErAennrr, cjrenyoullle Eau6oree BaxHErg
pe3ynLTaTBJ:

L Bnepnue u:yreuu cBoiicrBa BoToKoHEED( cBsroBoAoB, .ro(arn3)'roul{x r.r3JD leurie 3a

cqer o6pa3oBas[r +oroEEoii 3alperleEEoi 3oHr,r, c cepArleBlrEoii r.r3 crerura u o6oro'rKoii,
rrpeAcraBnrrorqeii co6oii ,qBwepEbtri OoroI{HEri (prcranJr, c orsoEeHlreM Alt,lMerpa gneMeHTa

d r paccroanuro Mex,qy qenrpaMr-r coceAgux SJreMeEToB A-0,1-0,2. Ycranoaleuo, vro
MriulrMalrbnr,re oflTuqecrlre rrorepr{ cocraBrrror onoro 20-30 aB/rv, a clerTparsH,ur lrp}rua
o6JIacTu "!o(a,!I€aq[LI Mo.qbr cepltleBtlribr B npeAen.x abyrAavenralr,uoii 3anperqeHEoii 3oEEr
cocraBrrrrer Eecl<oJr6(o coreE H,lrroMerpoB (no ypoBnro 100 nB/xlr).

2. 3rcrepuueura:tno lr TeoperrrqecKrr [oKa3aqo, qro cBeroBoAlr c q)orotinoii
3alpeqeEsoil 3oEoii Ir cep,4qeBnEoii l€ cTe(lra, o6pa:onanuoil oArruM orc]'TcrB]aroq[M
3JIeMeHToM o6ono'{K1.I, IIpI-I d/A<0,4 

'B:rrrorca 
o,4HoMo.{oBbtMtI B llpeAenaa crreKTparbEoro

Auarra3oua QlEAaMeETarBEoi 3alperqesuofi 3oHLI o6ono-rnl. Ha ocsonaguu storo [peArroxgrr
EOBLIfi IIO,4XOA K CO3AAIlruO AftTI,IBHI,IX CBETOBOAOB C YBCNIIqEHHI,IM .{I,IAMETPOM IION' MOAI,I IJI'
MOTUI6D{ na3epoB Ii yCUjrlrTere[,

3. O6ocr:ooana nepcue(TlrBlrocrr lloBoro rroaxoaa K co3AatEllo artrrrBrrlrx Bolto(oulrrrx
cBeroBoAoB Mero.qoM (crepxesE e rpy6xe> c cepArleBr.rEoii, r3roroBneHEoi r4 QocoarHoro
creKlra, r o6orolrKoi rl: (BaprleBoro crgrlla (KoMrrosrzTnbtl< cBeroBoAoB). llorarano, mo e
cBeroBoAax, loryqenurrx IaHsErM MeroaoM, lpooenr g[QQepenur-rarbuoi:i 3ib$ekr]aBuocrfi
na3epEo[ IeHepaIlI-I]i cooTBeTcTByeT ypoBHro ?QoeKTxBHocTn B cBeToBoaaa IIa ocEoBg
I{BapqeBoro crerra. Ilpr'r gToM onr[MaL'rrnarr ,qJrqua KoM[o3]rrrroro cBeroBoAa B rrecKonEr(o pa3

MeH6llle.

4. B KoMrro3{rqbrx cBeroBoAax o6sapyxeso Eanrrqre abororrttscrB[Tejrr,Eocr't K

AeficrBnro rrenyrerirzr na nlzue soluu 248 xr,l. flpogeuoncrpupoBaua Bo3MoxHocrb co3rauut
o,{Eoqacrorqoro BoJIo(oEEofo na3epa c pe3onaropoM. o6pa3oBaH{6lM BoJIoKorIIt6IM{
6perroocrnwr pemer(aM[, 3:lrr[caFr{BlMlt HeflocpeAcrBerfio B cepAqeBnEe oaHoMoAoBoro
KOMTIO3I{THOTO CBeTOBO,4a.



5. Ilpe4aoxeu HoBr,rfi [o.qxo,{ K cul,IxeHlrro fiepeKpecrnr,rx orrrr'rqec(rix noMex Mex,4y
CepAIIeBIIIIaMII B MHOIOCepnIIeBIjEHOM BOJIO(OEIIOM CBEIOBOAe, OCUOBaIIIIII'IU Ea BBeAeEI 'l

MexAy cep,urleBrrrlaMrl cror c rror DtreHHbrM rroxa3are]reM rrperoMJreurir. ?xcnepr.nrenraariro
rlo(a3alro, qTo BBeaeEIie cjlot c IloIlr{xeHlIBIM rIo(a3aTeJIeM rlpetoMjlellut [ptBo.4IlT (
3Hal[.ITeIr,r{oMy crllrxeglllo [epexpeaTEErx ollTlrqecKtrx rIQMgx.

6. Srcneprueura"'rruo [oKa3al{o, ltro B rereporeEEoM MEoroceparleBtEqoM cBeroBoag
lpsMoyfon6Hofo norepeqEoro ceqeHllr c .qByM, 'rl,InaMr.r cep.queBuH! nonepeMeHHo
pacDoroxerrHErMu B oa[lr pr.q, 6narolapr cyuecrBoBaE{b lperiMyqecrBeHqoro EalpaBneHrrr
Il3rI-I6a, cBr3aEEoro c Itergyfnoii lbopMoi flonepegHoro ce.reHnfi cBeroBoaa! [oAirBneE
EexenaTenbrrblii pocT [IepeKpecTEhrx orrTriqecKEx rroMex npII np[6:ruNeuur paauyca ruru6a
cBgroBoaa x KpLTI-rqec(oMy.

Peayft,raru, nonyqeEHbre B,{I,IccepraufloEHoi pa6ore, [Meror npaxrfiqecxyo
3rraqlMocrb. Pa:pa6oranurre e gucceprarl r crp)ar{Typbr Bono(oHrrbrx cBeroBoAoB Moryr 6brrb
[c[ol]E3oB,!IrEI rlpll co3.{aEuli xowoxenrsoi 6a3sr a,rx rarax o6nacrea, KaK KBaHToBat
gJreKrpoHrrKa, paaro+oTor.rtt Ka, ollTriqec(Iie TejreKoMMyHr.r(aqr{u. Pa3pa6oTaHEbre cTpF(Typbr
O,{TIOMO,{OB6IX CBCTOBOAOB C YBCJIUIIEHIIEIM .{I'AMC'IPOM IIOJI' MOAbI I' KOMIIO3IITIIbIX

QBgTOBOAOB rrO3BOJrrrOT yJrI{UrrTb BETXOAEETe XapaKTeprioTlr(r BOJrOI<OHHEIX Jra3epOB r-r

ycxJrurejreii. llpe,4noxerrEbre B pa6ore cllocoobl cHuxeHllr [epeKpecrHErx orrrriqecKr.rx rroMex u
pa3pa6oTalrHble cTpyKTypr,r MlrofocepAqeBr'[rHblx cBeToBoaoB r.rMeloT rrpaKT[qecK)'ro rleHrrocTb

c ToltKIr 3peHrir coBepuerrcrBoBarr{g xapaxTepucTl-.t( cucreM fiepeaaqr u o6pa6orKr.]

onruqecKor o crfHa-qa B lerekoMMyHlKaurrx x ,Ilpyrrx o6nacrrx.

,UocroBepFrocrb rlojryqeHrrErx pe3yJrBTaroB Il o6ocEoBaHEocrl BEtBoAoB o6ecleqeEa
IlpIrMeIIeE[eM COBpeMeHHBrX 9I{C[epIlMeHTaI6H6lX MeTOAOB TiCCJTeAOBaIIII' tl TII'CIeEEO|O

MoAerr{poBallr,rs [apaMeTpoB orlTItqecK,tx Bo[oKoIr. (oppenru et 9KcneprMeHrar6lt6rx aarrHErx
Il p$ynr,TaToB rrl.IcJleHgoro MoaenripoBarr{r, [c[o.]r63oBaErreM coBpeMeEEBrx MeToIoB
rccJre.4oBaH[r. a T:!J(xe uiupoKoii aflpo6auuei Malep]ra,'loB .Itrcceplauuu.

Ha,rnue ny6:rn<aqri B BbrcoKopeiTuHfoBblx xypuanax a rrpurnzurrenribrx Ao(naAoB rra

rouftepelrqtrx ItoarBepx,{arror rrayqu}'ro qeEnocrl pa6orr,r. BaNrocrr r'r aKTyarEuocrl
IIo.D/{IeHEEIX B,{IlCCepraqn'l peynETaToB [o,4TBepx,4aeT Ta(xe rr To, r.rTo HarrpaBreHr.rt
[ccneAoBas[fi, npeAnoxeEriEre B Ar.rccepraqua. nony{[n[ AanbHeil[Jee rrpoAonxeH[e B

pa6orax ,up1'rax xayvHbrx rpynfi.

OruerrlIi.r p-rg :ar'revau[i, Bo3uuxuux npfi rByqeur.ru Marepwua pa6orrr:

L Ar, co3Aarts [peoopMEr lI nocneA]arouefi B6rrrxKrr u3 Hee oflTl{vec(oro BoJroI(Ha B

,{[ccepTauqoHHofi pa6oTe rrclon63oBancr u3BecTir6rii Meron (crepxeHb-Tpy6no. B rarou
rrolxoAe creKra Alrrr crepxnr u rpy6r<u no cocrarBy Mor)"r 6r,rrr pa:ur,nau, Ho oantrM rr3

ocEoBrrbrx rpe6oBaHrrft K Taxoii TexHoJro ru rsjisercg 6rrBocrr (oollllrql]euror repnr.r.recxoro
n{HeiiHoro pacrll pellnr (KTIIP) Marepfa,roB crepxE{ r-r rpy6l{I-I. B Att ccepraqroEEoii pa6ore B

KarIecTBe Tpy6x[ rclonb3oBzrJrocb (BaprleBoe cTe0rQJ a B (aqecTBe cTepxHr - $oc$aruoe
crexJro. IlbBecruo, qro (BapqeBEIe r,t +ocQarsEle crergra lrMeror pa3nr{qubre KT)IP, r<oropue
MoryT oTJrlrqarBcr 6o:ree uelt n 10 pas. Bo3rrrr(aer Borlpoc, xoTopuii ue paccltorpen n pa6ore -
Hac(ojr6Ko TaKatr 6onEInM ptr3lirllla B KT]IP erl7lser npll oxjraxAerrni 3aroToBN.r rr

ofiTnqec(oro Bolro(Ha Ha rlallptxeltlrt, ,4eQe(T6I I,r rpeq]rHBr Ha rpaHl Ie cepAlleBlrlra-ooonoql{a
It lla caMo onrnqec(oe KaqecTBo (orTnqecKue norepu) eo:roxrra?

2. B AncceprarlloEHofi pa6ore npo,qeuoncrpnpoBaHL] g(cIIeplrMeHTLt no 3arlricu 6p:rroocnax
pelleroK B orITI,IqecKoM BonoKEe, KaK rlpaBllno, Tatru4e peInerKI,I 3all{cElBalorct B clrru(aruoM
cr9rcre c ,4o6aBK,!Ml, repM,lrur. Pa6or B gToM rrallpaBreHrrE irpe3Br,l.IaiiHo MHoro, r, Ta re
BOJIO(OErrlre 6p:rrOOCrure pe[grKLI Ceroalxl KpafiEe Bocrpe6oBatlr Ha pr,IHKe $oroutrrrz. B



auccepTaulloHHoii paooTe peanr-BoBaEa 3anncE BolloKorrHbrx 6pSrfoBcKrx perneTo( B

Soc$arnov crg&rrg, Eonee roro, B pa6ore [oaqep(H]'ro, rrro BlepBbre <...o6napyxeno
uarrnwre $orovyrcrBrirejrbEocrn K AeicrBalo I-t3JIfteHI-L Ha ,IL'Ii.tEe BoJlIt6I 248 IiM, qro

rro3Bolrrer $oplorpoaam p*orrarop Jla3epa llenocpeAcrBelruo B cepeArlEe al{TlrBlroro

cBeroBoAa...D. B .uccepraqlonEoi pa6ore ue ]'i(a3,!Ho, KaKr{e EMerrEo 3allr.rcr,rBarorct
perrrerKn: aM[I[rryaHrte, alcrnurygno-$aroasre rrz $aloasre. I{e pacKpErr MexaHn3M 3arEcrt
Tarcix perxero(, Ee ycT,rrroBJreEo, KaKoii saraTop nau6oree curr,tro B,rrlrer sa
(poroqyBcrBurenEEocrs QocQarroro creua. OoroqyBcrBlret6HocrE Ea A.rrr,Ee Bons6l 248 EM

y ceeroooaa na QocQardoM crerse aBTopoM o6EapyxeEa, a MexaHIr3M Ee [ccjreAoBaE. Ta(xe
Ee pacl(p6rra Meroar.rqecKarl rlacr6, r(acarorqaucr 3arlucll 6p3froBcKrx perllero(. KaRa' 6Blrra

cxeMa 3,mtlcu - qcnort3oBanacr i!a:ooa,,r ltacra uru uurep$epolrerp Ta"rr6ora? Peruerna
3allrlcblBaracb c o.4Hofo llMflyJrbca uJIx MHoroKparHo o6nylanac6?

3. He [poBoannocb cofiocra3]'reHr,re $orovyrcrnzrearuocu BoJror{Ha rra ocrroBe $oc$arnoro
crer<:ra 6eg op6ar n c ep6reu. Ocranocr EercubrM, Ka( 4o6aoru sp6lu rcuernor
iboro.ryBcrBgrerEriocrB BojroKrra, Tar( KaK 3anucr 6psrroacrrix pellrerox ocyrqecra:rnaacr, n YO
afianagoHe (248 HM n 193 HM), a y gp6nr B sToM A[ana3oEe MEoro flojroc DorjrorqeErrr, T.e. lle
IIoB.]IutlIo rII Ao6aBner {e gp6tr B QocQargoe cre(Jro Ha cr rxeHue ero

lforovyacrnurerlnocrlr? HacKoJrbxo 6pSmoBcK[e pe!rerx].r, 3arrucarrHbre B aKTqBupoBaErroM

$ocSarnou BonoKH€ cra6ujrblrll I{ r3Jl)qenlrlo naKaq([, Bo3.[eiicrB[!o reMneparypbl, a raK)l(e
naroi cpon ux c:ryx6rr?

yKa3aHHbIe 3i!Meqar{[r rre Bjr]rrtor ua o6rq)'ro fiojroxrire]rbn]aro oqeura pa6otr r ne
cEItxaIoT IIeEIIOCTU tronyrreHH6rx pBynBTaTOB,

,4uccepraqrorua,.r pa6ora <CTpy(Typ6r Bo.noKoxFrED( cBeroBoAoBj o6pa:onanxr,re
3JIeMeIrTaMIl I€ CTeKna pa3ntqEoro COCTaBO) ErOpOBOii oftrZ Hr.rrcO:raeSIIBr SerrerCX

3aKoEqer{rrbrM EayrHbrM ncclre,uoBarrlr eM, co.uepxarqnM HoBr,re HayrrEbre pe3yjrbTaTbr r.r

pe[reHur, uMerorqle fipaKTrrqecrylo rleHrrocT!. ooroBrrbre p4ynbTaTbr axccepTaurroBHofi
pa6orbr [oJIyteHbI BlepB6re Il ,qocraroqEo roJrEo orpaxerrbr B 3 nareurax z 48 ny6laxauarx,
22 u: roroprx Bxoarr B rrepeqerrb BAK PO. Anrope$epar orpar(aer coaepxaur,re

Arjcceprarl1loHHof pa6or6r. CoAepxaEne Arrccepraqr[ coorBercreyer cneqrza.rrxocru 01.04.21
- J1a:epnar Qrl:uxa.

,[rlccepraqrlx <CrpymypEl Bo.[o(oHFr6rx cBeroBoAoB, o6pa3oBaumBre greMeETaM[ q3

cTexJIa pa3lr{qEoro cocTaBD lonrrocTr,ro yaoorerooprer rpe6oearrlrM (f]oJtoxeHu.{ o Ilopra(e
qpucyx.{eEr.rr yqeHbrx crelleEei) BAK PO, npear,rBJrreM6rM ( .{[ccepTaqrrrM Ea co[c(aEr.re

)4reHofi crerrer{r, Ao(Topa Ea}.KJ a ee aBTop, Eropooa Olrra Haxolaeaua, 3acJryxuBaer
fipl:lcyx,qellur yqeEofi cTeleHu aoKTopa orcI-IKo-MaTeMaTriqecKtrx IIayI{ llo crIguI,IaJIEHocTLI

0l.04.21 - Jla3epEar &r,3rrKa.

OT3r,rB [o.{roroBreE rro r.rroraM o6cyx.{eHr,r ,qoKJraAa O.H. EropoBofi IIo MarepuanaM
Alrccepraqn[ Ha 3ace,4arluri Hay.rHo-TexHtqec(oro CoBeTa AO (H|IO fOI4 urt. C. I4.
Bas{roBa) '7 a pets 2021 r.. 0rl6re paccMorpeq u o,uo6peu Ea 3aceAaru[ Hayquo-
Texgu.recKoro Corera AO (HnO fOI4 lllr. C. 14. BasrrosD (llporo(on Ne4? or 23 anperr
2021r.).
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- 3ar"recrnre:rs reHepajlbHoto ,qtpe(Topa IIo HayqHoii
lporr3Bo.{crBeqEoro o6r,e.{IlHesl,Ir focy.qapcrBeHHBri
B agrlnoea",

pa6ore ri pa3Brrr{ro AO "Hayvno-
onru.recxl, l ulrcrlrryr I,IM. C,tr{.

ao(rop rexHr-rrrecKux nayr, npoQeccop
A.4pec ane(Tponnoii rroqr6r: a.bourdi
TeIl. +'1 812386-73-16

Byparlu Auron Bna,qrurpoeuv



- AXpgmOp HayqHo-lrccr'reaoBaTenbc(ofo qeETpa olTtrqecKofo MaTepna"roBeaeH{t
yHraBepc[Tera I4TMO, ,uen Hayruo-rexnu,recroro coBgra AO "Hayvno-npou:nogcroeuuoro
o6reg-rueuru focy4apc'rBefiHbrfi orrrl{qecl(l.rii rucrnr;'r rlr. C.14. Baoruroea",

aor{Top su3rrxo-MaTeMaTxqecKr.rx sayx, IIpooecgop
A,upec srerrpounoi noursr: 4!\9491qy1@qi.!fup4
Tel.+7 921 e98-69-60 
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