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BeAyIrIefi opraHl,rcargnu Ha AlrcceprilqroHrrFo pa6ory Mypo4ll XarunraAxon
faSypsoga Ha reuy: (@u3uqecKfle ocnonhr ynp-itnJreur{f, BpeMeuubrx

xapaKTepprcTHK B HenpepbrBHo AeficTByroqrD( na3epix c Hacbrrrlrtrcrryrr4c{

rroulorr,rreJreM Br{yrppl p$oHaropa), [peAcraBJreHHoft Ha coucKutHpre yrenofi
creIIeHH AoKTopa $nsmo-nrareMarnrrecKr.D( HayK rro crrerryra.rrbHocrrrr 01.04.07 -
(DraEmca KolrAeHer.rpoB{trrnoro eocrotrur,rfl

flncceprarponuas pa6om Bbrlorrlqlacb B paMKrx peiur,r:ar[lrt
nepcleKTrrBHbrx rrJraHoB HarrHo-lrccneAoBareJrscKrlx pa6or ra$e.qprr o6rqefi
Qrcuru I{ TBepAoro reJra foy <Xypmangcxnfi yHuBepcurer LrMeHr4 aKaAeMuKa

Eo6o.ryrona fa$ypoBal) 2021-2025 rr. uo rsMe <?Isyrenue Qr.r:ruco-xuMr4rrecKro(
cgoficrn KoMIro3I{trrrhIX Marepl4iuroB u rsx(enbrx 3neMerrroB B rrorrBe r4 a3po3 o[rfl>>,

ro peaJrraarwr o6rssrerffioro 2020-2A40 roAoB <Asarutrarlurerr.reM r{3yrrenufl }r
pASB,krILIfi. eCTeCTBeHHbIx, TOIIHbIX I{ MaTeMaTI/I!IeCKITD( HayK B C$epe HayKI{ I4

o6pasorarur> yrnepx4eHHoro llocraHorJrenr{eM llpanmemcrBa Pecrry6runcu
Tarurumnctan 61 30 urorur 2AZA rol4 I&427 .

Ocnorsax IIeJrb Ar,Icceprarluonnofi pa6oru cocror{r B r{ccneAoBaHlre

Qusuyecrmr qpoqeccoB, AocrrDKenufl nucorcofi srfQerrunHocrr{ pe)KprMa

reHepal[4lr CB0pXKOpOTKI/D( CBeTOBbIx I{MIIyJIbCOB I{CnoJIs3OBaHIIeM

HacbllqarcIllerocs norJroTr{rens, BHyrpr.r p$oHaTopa HeilpepbrBrrhrx Jra3epoB, rlpr4
uaccunnoft n axruBHofi cHril(poHn3 aLryrr4 npoAonbrrbrx MoI.

A xmy an o H o cmb meJrrbt 6 brn oJt H ewu o fi p a6 o mbr. AuccepraruouHafl p a6ora
Mypogu Xamnrpron faQypsoga rocB{rqeHa HccneAoBarrr{ro pexcprMa

CLIID(pOHrI3aIJJ,J/I npO.{OJIbI{bIX Mo.{ HenpephIBHbIX JIa3epOB, KOTOpbIe Tpa4II{,IOHHO
busaror axrrunoft nxlrr uaccmnofi. Fniro4apx uccneAoBanusM Sl8wvecxmr
rpoqeccoB ct4lrxpoHlr3alueft npoAoJrbl{brx MoA HenpepbrBrrbrx Jra3epoB 6ru,
Aocrl{rHyr nornqecrrafi npeAen Amdrenbuocrr{ cBeroBbrx uMrrynbcon 4o 3,8 $c (10-

l" c), roroprtft drrnor r oAHoMy nepuoAy ro.ne6ann? Ha Anr{He Boirrrbr 800 uu (10-

'u).a
Corepmeuuo HoBhre ycnaBnfl, r'enepartr4r{ na3ep4 co3raBaeMbre npn

coBMelUerum o6em< MeroAoB, aBTopoM, uccneAoBaH BnepBbre E onpe.{eneH KaK
pexnM xoru6lrnuposannofi curD(poHr,Barpr [poAoJrbrrbrx MoA. Taxxe cireAyer,



I

|l:i

I

orMerb, qro B pa6ore raccJre,{yercf, oArru rr3 yHrrKanblrblx cJlyrraeB pexolMa

curu(poHr{3uwr MoA, KorAa AJrr,rrenbHocrb cBeroBhrx uMrryJrbcoB Ha MHoro
MeHbrrre xaparffepHoro BpeMeHr{ HacbrrqeHHoro cocToflHrtfl rrorJlorrrreJr{. B raKoM

ciryrae r{Meer MegTo TpH rroporoBhrx ycJroBr4s reHeparlHrr JIiBepa IIpn raccplBHofi

cruil(poHrr3 arn1|,/r MoA, o4{a rB KoTopbrx ycraHaBrumaeT rpedorarue
cyrqecrBoB€rHr{fl pil3r{Lrrpr ycnoBr,rfi HacbrrqeHprfl ycr{JlnBilloqefi n nornorqaroqeft
cpeA6r, onpeAexeuHaf, aBTopoM KaK orHomeHue eneprrrfi Hacbrqenl{f, grr.D( cpel.
Orasaaoct, qro oror rrapaMerp, crrsarurrrfi c rrpoqeccaMl{ HacbIIIIeHr{s,

orrpeAeJulercs rcax orrrr.rqecKl,rMr4 cnoftcrsaI\{Ll ycwl/,1ffeLl r,r nornorwterfl, TaK u
reouerpueft p$onaropa Jlfftepa, Koropyrc Moxl{o 6ulo Bapb}IpoBarb rtpu
gKcleplrMerrrtrrrbHoM uccneAoBaurryr. CreAyer orMerrrub, qro ocHoBHbrM

Kpr.ffepueM AocrrDKeHrs'irpe4enrHo KoporKro( cBeroBbIX I4MrryJrbcoB .lBJlsercfl
o6ecneser*re sucorofi aneprerruecroft cra6ranrnocru reuepaquu Jra3epa,

xoroprrfi Aocrr{raerc^rr, uraBrrbrM obpasona, qpoqeccaM}r Hachrqeul{t a rrpe4Ae
Bcero Hacbrrrlruouerocfl norJrorr{TeJrfl. C lpyrofi cropolrbl pacruflpeHlre

HailpaBneruuf nparrrrecKoro qpuMexeHlfr cBepxKoporKrrD( r{MrryilbcoB, npe}r(Ae

Bcero, B crpepax o6pa6orrur nn$opnrarg,ru Lr reJreKoMMyIilKaIleI, rpedyer
cosAalrue na3epoB B HoBbrx Ar,Iarra3oHax AnuH nolu, rAe rrrn(}Dl HoBbIe

IlornolqarcIqlre SneMeHTbr, B ToM tIIIcJIe H&" ocHoBe KBaHTOBbIX TOqeK. Tarunr
o6pasou, TeMa 4,rcceprar{llr <@prsra.recK?Ie ocHoBhI y[paBneHr,rn BpeMeHI{bIx

xaparrepprcruK B HerpepbrBHo 4eficrnyrorqro( nirepax c Hacbrlrl€uoIqllMc{
rrorJrorrl[eJreM Br{yrpu pe3oHaTop0), cB{3nHHhrfi omruusar{aeft u paspaoorrcofi
Kpr,ruepneB nu6opa Hacbrqamqeroc.fl norJrorrrreJrr Brryrprr pe3ouaropa

HenpephrBr{brx na3epoB 4rx o6ecleqeHrdtr ero sQQeKrIrBHoro Aeficrsnf, ffiIrflercx
BecbMa ar(TyairbHofi.

Hoeusua ucstedoeawufl u nonyqewHhrx puyfibmamos. Ha ocHoBe
qric.nenrrux pacqeroB pexi,rMa EacelBrlofi cr,rti*poHi;lsArftfrn MoA Henp€priBnoFo
na3epa pr gKcflepuMer{ra.rrbrrbrx LrccJreAoBawffi uaccunnofi crrrD(poHrnar[al{ MoA

HerrpepbrBHoro aproHoBoro na3epa c raSopa3ps4rbrM rrorJIoTI4TeJIeM aBropoM
[I0nfleHa 3aBHCUMOCTb BpeMeHHbIX kr 3HepreT[rIeCKIrD( XapaKTeppICTHK kl

cra6lurrnoctrr rtlrrfreHus na3ep4 or pa3rrrilFr B ycnoBr{rlx HacbrlrleHplt
ycuflrBarour.D( r4 rrornoqarcu1rD( cper, onpeAeJ#rrorqtdt, n xanofi crerrerru drrcrpee
rrpor4cxo.ryn HacbrrqeHrre [orJroTr{TeJrf, no cpaBHeHr,ilo c yc[lr,ileJreM B rrpeAeJlax

SopuupyeMbrx raM[yJrbcoB. Axx aproHoBoro Jra3epa, B pe]Kr4Me naccmnoft
cr{rD(poHr.BarryM MoA Aocrurr{yr HrnepBair Me)KAy uMnyJrbcilMpr T : 5 -: 15 nc,
cpeAHr-fi MoqHocrb reHeprlrs&r Pcp = 0.3 + 0.5 Bt , npH HeHacbrrqeruroM

[ornolueHr4r{ Ko :0.4 + 0.6, AJMTeJrbHocrb reHepupyeMbrx cBeroBbrx
prMryJrbcoB rp: 100 uc.

CyrqecmoBaHr/re BToporo nopora pelKHMa rraccr{BHofi cruxpourcarsM MoA,

c$opnayru4poBaH KaK rcprrueprd nndopa Hacbrqarcrqero€fl nonrorr4reJr.r{ no
cneKrpuurbrrhrM xaparTepncrarnaNr Anx sa"qamrofi ycwrr4aaroruefi cpepr n€Bepa npa
ronadr,nurponarurofi curu(ponr,rlarlprr{ MoA. Bnepnue rroJrfreHo gKcrreprrMerrr€rJrbHoe

[oATBepx(AeHre cyrqecTBoBaHr{e Kpnrepr4n mrdopa Hacbnqamqerocf, norJrornTgJrf,
uo omarrecrrrM xapaKTepr{cr}rKaM, Nrs, na3epa Ha Kpaclrrene poAaMr4H 6X
paborarouero B pexuMe arrmsofi cprrD(poHlr3arrw wroA, roroprrfi no3Boirf,er B .pa
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pa3a yMeHbIIrlITb AJlllrrerbHocrb cBeroBbrx I4MnyJrbcoB r,r o6ec[eqrrTb noBbrrueHr{e
craOuJIbHocrI,I paboru na3epa. 3$Serrmnoe Aeftcrsue BBeAeHHoro B crpyro
KpacrileJlt poAaMEH 6X s KaqecrBe Hacrrqaroqeroc{ rroilrorurenfl paccrmTaruroft
Koullerrrpal4au Kpacmers Nrararilrrosbrfi sererurft tro3Borser Arr4rerbuocru
cBeroBhrx lrMrryJrbcoB 700 Qc.

Pesynrrarauu qncreursrx pacqeroB ycrauoBJrena oAHo3Harmair
3aBuctlMocrb cfleKTpttJrblrhrx z BpeMeHrrhrx xaparTepr{crprK cloxaroft nperrer*roft
crpyKTyphr u3ryrreHuf, na3ep4 roropuft , orrpeAeneH KaK pexfl,rM
oAHoBpeMenuoft cuID(poHrI3arprr4 HecKoJrbKrlD( rpgrn npo4olrrux MoA.
rluclemue pacqerbl aBTopa rro r4ccneAoBaHr,rK] r.rrvrflHrm r,rMnynbcoB cloxnoft
crpyKTypbr, rroATBepx4zuor AolonHr,rreJrbHoe cMerqeur,re ruuareft ryarilrr{hr
rpoqecca a6m+an 3a cqbr Aeficrsus Ao[oJrHprreJrbHoro r4Mryryrbca careJrJrr4r.
BHcoKas cra6r,rrnnocm pex{plMa curorponrasawra MoA, TecHo cBs3ituH€trr

npoqeccilMpl runep$epeHrrv'/., Kpr,mepr4eM, Koroporo rBJrflercr KoreperrrHocrb,
yK€l3hIBaeT Ha BO3MOII(HOCTb IIpLIMeHeHI/tfl CBepxKOpOTKIiD( CBOTOBbIX n
gnenTpoMttrHl4rHbrx riMlynbcoB KaK LrcroqHrd(a cxarofi nn$opnrarryn. @ypre
c[eKTp cBeroBhrx I4M[yJIbcoB, paccql{TitHrrble aBTopoM, noKzl3blBagT oro{$HarrHylo
cer:r c sHa.IeHHeM .ryOnqiuoro K0Ea oEpeEe"atllOryrffi cOcTaB v. qacrotnr
cpIHXpoHI,I3oBaHIrbIX [poAonbrrbrx MoA. Taxmrr o6pa:ou, Ha ocHoBe rrrrcJreHrrbrx

pacneroB, B 4ncceprallrIoHuofi pa6ore, [oKa3arrbr Bo3Moxnocrrr oAHoBpeMer*rofi
cr4ril(poHr43alpil4 HecKoJIbKrD( rpymr ilpoAoJrbnhrx MoA, eSr[errruHoro Aetrtcrsilfl
uMnynbcoB cnoxnofi crpyKTypbr npu a6nrlIr**t Lt $oprvrnpoBarrr4e cxaroft
uu@oplaaqwr B Jra3epa( c cl{rD(pourr3wryeitqpoAoJrbr{hrx MoA, xaXprfi rm xoropbrx
[on]nraer SKcrlepuMerilfulbHoe rroATBep]KAeHr,re B coBpeMeHrrhrx HccneAoBaHl4rrx.

3uaqaJrlocmo dnn HayKu u npaKmuKa nony.teH*btx asmopow
puynbmamofl. TeoperuvecKarr 3HarnrMocrb r{ccneAoBamrrfl 3aK[roqaerc.fl B

coBepIneHcTBoBaHlIu kr uarenaarraqecKr/D( uoAelefi, HerrpepbIBIIbIX lasepor B

pelKHMe reHeparyIl[ CBOpXKOpOTKLD( CBeToBbIX LIMIIynbCoB c II€JIbK) IIOBbImeHI/tr
eS$errurHocrpl qpoqeccoB HacbrrrleHu{ B AocrrDireHr4u rrpeAeJrbHbrx

Sueprerlr.lecKlx rr BpeMeHr{brx napaMerpos. Ha ocHoBe, o4no3Haqnoft noppenflrupr
BpeMeHrrbrx v cneKTpiurbrrblx xapaKTepzcrHK, [osBJreHr,re AoloJrHprreJrbr{brx
I{MrryJIbcoB Ha [epproAe oorxcllgercf,, KaK cneAcrBrle pensrMa oAHoBpeueruroft
cITIID(pOHpI3aIIEI{ HeCKOJTbKT/D( rpynn qpoAoJrbr{brx MoA. llocrcormry K Tr[KprM

rpylnaM Mol'yr oTHocr{rbcfl, Hil[pr,rMep, oAHoBpeMeHHarr cruIxpoHr,r3aru,r{
H0CKOJIbKID( IIOnepeqI{bIX MOA, O.tpOBpeMeIilItU CI4ID{pOHrBaII4r Ha I{OCKOJIbKIID(

'{JII4H€IX 
BOJIH I4III'I .ry{an€l5|OH reHeparyry{, TO AaHHOe SaKmqeHI4e MO}K9T I4tMeTF

lrplpoKoe [prrMeHeHrre n unQopMaqr,roHHbrx crrcreMax Anf, froBbrrtreHur KoJrr{lrecrBa
nepe.4aBaervrofi rur$opMarg,tu 3a eAuHIarIy BpeMeHpr, Ha 3a,{aHHofi Allnre BoJrrlbr aJII4

AHa[a3oHa AJITIH BOJIH cB.'I3r{. Taxxe npeAJro)KeH crrocoo QopnanpoB€lHr/rr cBeToBhrx
LrMrryJIsCOB, KaK HOCIlneJrf, ntttpOprvrarq,rn, ga cqeT Hacbrrqarcqr,D(cs [ornoTrfeJrefi
Brryrplr p$oHaropa Jra3epa c clrHxpourrcaqnefi uoA, oblalarouuft yuprKrurbr{brM

cBoficrBoM, 3ituzMarb Merrbme I{HTepBiur BpeMeHrr flpu 6ornmeu o6reue
pa3MerrleHHofi unSopMarl?ru B KTDKAoM cBeroBoM r4MryJrbce.

flparcrravecKruI 3HarllrMocrb r{ccJreAoBaHr{rr cocrolrr pr3 rronfreHr{brx aBTopoM
IIOBbIX ImyryIlIbIX pe3yiIbTATOB COAeplKAnIUe KOHCTpyKrnBrrbre npeAnoxeHr[r no
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pa3paooTKe I{ co3AaHrrro HoBbIx ucTorrHr,tr(oB cBepxKopoTKrD( sJreKTpoMarHr,rTr{blx
LrM[yJrbcoB, noBbrlrrewnfl, e@Qenrmnocrr{ npoqecca rasepnofi aflrrrr4mr, a rarcKe
cnoco6on yrrJrorHeHr,rf, nuQopuarryrun.

Vcrasoereuo, qro Bepxu{r{ rpamu1a pe}Kr{Ma cruurpour,rla\wu MoA, KpoMe
TtIKIIX TpA'Jtr+rOHIrbrX [apAMeTpOB KaX BerrJrtIaIJA rr0rnotrIeHyrfl, trMeer He MeHee

CIIJIbIIyIO 3aBuCpIMOCTb OT pil3IIlIIFI B yCnOBIIIIX HaCbIqeHI,I{,!.Irs KOJIIiFIeCTBennOfi

oIIeHKH KOTOpOTO MO)KHO lICrrOJrb3OBaTb COOTBeTCTByTOqee COOTHOItroHI,Ie.

Amopona 6rrno Aocrurnyro yJryrrmeHlre BpeMeHrrbrx H gHeprgrruecKrlD(

xapaxrepncrrlK, a raxx€ craburrnocru rrcnfreHlrfl nenpeprrnHoro Af+ na:€pa o
naccl{BHoft cnurporur:argefi MoI 3a crrer pa3Hr4llbr a ycnoBr,nrx HacbrrrleHr{tr yclrJre-
Hrrs, u rrorJrorlleHr4rl, Aocrn'aeuofi nrroopou reoMeTpHlr p$oHaropa vr

MecrorroJrolreHrreM axrrurif,rx gJreMelmoB. 
.

Harulwre rurcrepe3rlc4 rotoprrfi Ha6mo.qaetcs, s1nwrtu rpaur{q pe}KHMa

OHID(pOHL{I AIWI MoA na3epa c HacbIIqaIOIQIIr{ct [ornOTIITeJIeM BIryTppI p$OHaTopa,
tBnf,ercfl [pIEHaKona ycrofrwmocTr{, rro3BoJUtrotrU{fi rD( npilcrlltErecKoe rrpHMeHeHLre

Anfl cncreu o6pa6orxra rnr$opnrargan.
I4cnonrsoBaHl{e ra3opa3prltHoro ronrorurenf,, panpadorarnnrft arropoM Ha

6ase l(oHcrpyKrrrllr apfoHoBoro nasepS, o6ecneqimaer Macmra6upyeMoctb n
TexHonorr{tlecKoe npel{IvryrqecTBo rrper coSAaHtrr{ [poMbrrrrJreHHoro na3epa
CBopXKOpOTKHMII CBeTOBbIMLI I4MIrynbCaMlI.

YcraHosreHHilI aBTopoM He Kpr4Tr.rrrnocrb rorruoro corJlacoBanprfl, AJITTH

p$oHaropoB na3epa Ha {paclrreJle r{ na3epa HaKarrrrr B pexr,rMe rouOnuposarurofi
cIIID(poHI,I3arwr MoA IdMeer HerrocpeAcrBeHHoe [paKTr{rrecKoe rpnMeHeHlre. Am
[oBhIIrIeHHrI Cra6nirrsocru pexHMa reHeparryIl{ cBepxKoporKrlD( cBeToBbrx
rlMrrynbcoB cneAyer HctroJrb3oBarb Hacbrulzuorytdtcs [oilrorrlrreJrb Brryrpr4
p$oHaropa na3epa c arrunHoft cl4lil(poHrBarUaefi MoA, uMerorryD( rleJrb
npprMeueer,rf, B cr4creMrx [ep€Aarru a o6pa6orxr,r rcQoprrnaryM.

JlurtHttfi ercnad asmopa. IlpegcrasJreHH€ur pa6ora r.rMeer crporo
HarlpaBirer*rylo u [ocneAoBareJrbHo pememryro 3oA&{y, rcoroprrfi yKul3brBaer Ha
BhrcoKyro 3Harll,rMocrb Hayr{Horo KoHcyJrbr€lrrra, xoropuft oKa3bIBaJr

KoncynbrarrrBuoe coAeficrs[e. Cornacso 4prrBe.{eHr{brM B pa6ore AanrrbrM,
aBTopoM c$AaHbI ABe Jla3eprrbre cracreMbr, oro Herrpepunnrrft apronorufi Jra3W pr

Ha Kpacrrene. Bce p$ynbrarbl AucceprarlHonnofi pa6orrr, r/rMeror crpolo
orlpeAenernmrft crILIfb, naeroqrfr mtn<r,rri H xouutrerccrrrrfi xapaKTep,
yKa3hlBilrorqruZ Ha ro, qro nolyrrerrhr Jrr{rtr{o aBTopoM.

Peranendaquu no uenoJ,bsonawaro p$ynbmfrmoc pa6omw. Pesylrrarrr
Arrcceprar&rn Molryr 6rrTb ucrloJlb3oBarrbr rrpu paspadorre u co3AaHur4
HerrpephlBr{blx na3epor pa6oraK}qrD( B pe)KprMe IlaccuBnofi H xoudnrurposaHHofi
culD(poHr,tfu*lr MoA c rIeJIbrc r'eHeparryna [peAenbHo KoporKrD( r,rMnyJrbcoB
Lr3fiyqeHuff B BI,IAe oneKlpoMarurrrHoro rroJur. Taxxe rfD( Mo]KHo Lrc[oJrs3oBarb rppr
paspa6orxe v co3AulHlrf, cl4creM o6pa6orru mlSopiuarpua, uccneAoBamrln u
ynpaBneHl4fl EpoqeccoB, cBfi3€lHrrbrx c BbrcoKororrrlhrM rBMepeHr,reM paacTofirfrrfl,
BpeMeHr.r n qacrorbl, KaK r $FtgaMenTilrbHoft nayre, TaK r.r ilpr.rKiraAr{brx 3aAaq€x.

Pesylrraru Aplccepraqlrl,I Mo)Kr{o ucrroJrb3oBarb rprr qreHlu crreryrypcoB rr
satmcawuzt HafII{bIX pa6or Arx uarucrparror, acuuparrroB r4 cryAeHToB crapmr/D(

I
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KypcoB Qnsuuecxror, MareMarr{qecKr/D( u TeneKoMMyHr.rK€tJs4oHIIbIx

c[erpraJrbsocrefi yre6rux gaseAeril.ill.

Ilyflnuxat4uu no pesynbmamo*t pa6omu. Ocrrosnbre p$yJrbrarbr
Ascceprarlwt orry6lnKoBaHhr r 3? uayuurrx pa6orax, 19 r{3 Korophrx cocraBJurror
HayIIHhre craTbrr B nrypHanix Ir3 rrepeqHrr peqer8lrpyeMbrx HayqHbrx )rcypHaJroB

BAK upu llpesulerrre Pecrry6mncu Taprunorcrau u BAK lWrucrepcrBa HayKu rr
Bblclrero o6parorarmx PO, o.Ura rtl Koropbrx BKirroqeH B [epeqeub 6asrr Aaur{brx
Web of Science u Scopus ll o.u{a nrouorpaQus,. B re3prcax AoKJraAoB pr MarepuaJrax
uex4yuapoArrbrx u pecrry6rrmancxror xon@epempnl, ony6nr.mosano 17 pa6or.
lloerolry MolKIro 3urKrloqurb, qro odocnonanHocrb r{ AocroBepHocrb HayrrHblx
p$yJlbraroB nrccepraruaoHHofi pa6oru 6esycronHa u He Bbr3brBaer coMueHrr{.

Cmpyxmypa u coddfercanue pa6omu. Padora cocrom rl:l BBeAeHHf,, o6uleft
xapanTeprrcrprKu ucc.neAonanr,ul, rrrecru r"lrutB, o6cyx4eruu non]rureHHhrx
p$yJlb"aroB, BbIBoroB Ir cIrHcKa narcparypn (318 HarzMeuoBa*rws. pa6or). O6r4ilZ
o6teu ApIccepTaI{M cocraBnter 266 crpariln1 KoMrbrorepHoro na6op4
coAepr(arrlfir 77 pHcyHKa w 4 ra6tlag^.

Bo BBeAeHrIr{ o6ocnosaHa aKTyanbHocrb uccneAoBaurnfl., c yKa3ttHlreM
prMercrlllD(ct gocr xeHraft ro r€ue 4nccepmrrynr H rrprrBoArrrcfl 66qas
xaparcrepuc,Twna pa6orrr, coAepxarr{afl rletrb, ganaqv4 o6rerr, npeAMer,
TeopeTl,rqecKl,re ocHoBBI, HarrHyro HoBr{3Hy, TeopeTr.IrrecKyro 3HaIII{MocTb,
rlpalffI,{qecKylo 3HarIrIMocTb, cTeIIeHb AocToBepHocTr4 r{ccneAoBar'}rfl. r{ floJlo]KeHprf,,

BbrHoclrMbre Ha 3arql,rry.
flepnaa rJIaBa lprcceprar[ronHoro accne,4oBamnr, Haqrdmaercfr c o6sopa

Teoperl,rtlecKl,D( pr gKcnepprMerrruurbHbrx pa6or rro reHepar[M cBepxKoporKr/D(
cBeToBbIX r,IMrryJrbcoB, npeaMyqecrBgHHo B HerrpepbrBrrbrx na3epax B yciroBr{rDL
KOrAa AJII{renbHOCTb IIOJI}ruIaeMbIX IrtMIIynbCOB MHOIO MeHbme BpeMeH pOJIaKCaIIHI,I

ycruurtuolqero kr norlouaroqero oneuerna. Orasanocr, rrro NrA renepaUrur
HerlpepbrBnoft uocleAoBareJrrHocrr{ cBepxKoporKr,D( cBeroBbrx rlru[ynbcoB r{f)Kr{hr
BblnoJrHeuue rpex ycnonrnl, o.ryrofi rll Koropbrx onpeAenflercfl KaK orHomeHr4e
sneprnrl nacrrqenraZ ycr4Jrr{Biuoqefi n ilornorqarcIqeft eneuerroB. flocxolrxy ero
yCJIOBI'Ie OUpeAeJIflIIOCb OTHOIII€HI{f,MII IeOMeTpKlIecKI/D( II OmIuIrIecKLD( ceuerunZ, a
TaKXe xoe$SmgaerlToM ollpegen lroqr.nl Apyrr4e ycJrouun p€r3rrrtrFr rrJrorHocrrrr
sHepruu B ycI4JrI,rreJIe u [ourorr4rere, 6urn npoBeAerrbr rucJreHrrbre pacqerbr rro
orpeAeneHl,ilo o6nacru cyrqecrBoBaHrrt reHepargau cBeroBbrx rrMrrynbcoB B
HenpepbIBIrbIX Jlanepax. B pespnrare ycrarroBJreHo, qro pa3Hr.rqa B ycnoBrryx
Haebiili:Iei{i,ifi yeifii'iBli'ioqero u nornorya'iolqero sJieMeHT4 ellribEee npotrBJasref
rrppr AocTLDKgHrru npeAeJrbrrbrx SHepreTr{rrecKr.il( xapar$epr{cTEK.

Bropax rJIaBa rrocBsrleHa oKcrrepr,rMerrr€lrrbHoMy prccJreAoBaHr,ilo pentlrMa
raccr{BHoft cruxpoHrll3arplu MoA HerlpephrBHoro aproHoBoro na3epa, rrapaMerpbr
rcoropofi coorBercrBylor MoAeJIrr [poBeAeHrrbrx rrr{cneurrbrx pacrreroB B nepnoft
rJIaBe. Parpa6oran ra3optt3ps,$Nfi rrorroTrrreIrb, Nrfr naccr{Bnoft cltrxpounsa\wr4
MOA MOITSTOTO, HerIpepbIBHOrO Jra3epa upe4uarHaqeHHoro Nrfl cHril(poHHoro
no:6yx4ermr HerrpepblBnoro Jra3epa Ha Kpacurere. I4ccreAosaHo paro.raJrbHoe
pacilpeAeJleHHe nornouleHurl B pa3p{4roM KaHarre, BJru[Hue MecTollono)KeHufl
norJIorHTeJIfi Ha BpeMeHHlm crpyxTypy r,rsJr).qegryrs. ut craoranssocrs reHeparlr4r{

I'
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Jla3epa. Brrcoxas cra6unrrrocrr pe)KuMa naccmnofi clrlD(poHrr3arpr MoA
o6tscuflercfi KaK p$yJlbrar pa3noro 3HaKa Anc[epcprrl ycr4Jrlrrenr u [orJrorr4rgrfi
Anf, rlpoAoJrbrrblx MoA p$ouaropa na3epa. PesylrraraMr{ rnMepernrft trama orIeHKa
cra6nrnnocrrl qacror MeX[y coceAuuMrr rrpoAonbubrMrr MoAarur panuoft I xfq,
orpanu.renHofi armaparuoft Qyxryrefi usuepnrenbnoro npu6opa.

Tpemx rJIaBa rlocBqeHa gKcnepLrMerrrturbnoMy r{ccJreAoBanr{ro BtruflH:afl
p€l3HLIrIbI, B yCJIOBH{X HacbrrqeHr4f Ha gHeprerr{ErecKue n BpeMeHrrbre
xapalcTepvcrprnpr pexuMa crarsloHapnofi naccmnofi crrm(poHr,Barulu Ar' na3epa.
Pasruqa n yclOrurx Hacunler*tr cosAasanocn nu6opou reouerpr{rrecKrrD( c€qeHrui
ry!il(oB 3a cqer I,IcnoJlb3onarrrrfl. pasHofi roH$rmyparp4 v pailLrycoB Kpr{Brnrrbr
3epKuul p$oHaropa Ar" nirepa. 3ncnepr*reuTanbHo rron1nreHo rroJrHoe
[o.(rBepx(AeH[e cnrsnolb BIrwfi&rfl. p€3HrrrFr B ycJroBrrf,x HachrrrleHurr Ha
rlpeAenblrhle BpeMeHHBIe Lr 3HeprETIrqeCKUe XapaKTepr4cTLrKH Jra3epa B pexftrMe
naccmsofi cI4ID(poHI43arp4 MoA. fltn aproHoBoro na3epaaBropoM 6wn,Iocrrrrnyr
MI/IHI4MaJIbHtUI AlrplTenbHocTb CBeToBbIX LIMTTJIrCOB parHOfi 100 [uKoceKyrrl
orpaHrueHHoft cnenrparmnofi mrprcroft ira3epnoro repexoAa.

r{erneprar rJIaBa Mcceprars,ru [ocBrrqeHa rrccneAoBzrH]rrc nrvrflFras
Hachllrlzlrcqerocf, norlorrr€rs BBoALrMoro Brryrpb peeoHaropa Jra3epa, Ha
Kpacl{rene padoraroulero B pe)KrrMe Grrril(poHHoro no:6yx4eruu. llt
cI,IrD(poHHoro nos6yx4eHr4fl, rlclroJrb3oBaH aproHosrrfi Jra3ep, co3AutuHhrfi anropona
u padoraroqufi B pe)KlrMe rracclrBnoft cruurpoHr.Biu[ru uo4. HccneAoBareJrb, rro
cIreKTpiuIbHhIM xapaKTepucTrrtr(aM, nu6pa;r Hacblrll€uoryuxcx [orJroTr/rreJrb, Ans
H3BeCTHOTO na3epa" rAe fioJryqr{Jr nonHoe sKcrrepr4MeHTarbHoe rroATBepxAeHr.re
qpaBl4Jlbuocrb raKoro MeroA4 rroKa3aB, sQ$exrunnoe Aeficrsue [ornorr/rueJr{
M€Ilaxr4ToBoro 3eJleHoro Ha orrpeAeJreHHoM rracrKe crreKTpa reHepar[{I{ Kpaclrtens
poItlMr4H 6X. B peynbrare peiulr,r3u@r coBMecrHoro 4eficrnur axrusHofi u
uaccurnofi curxponusarpu MoA npeAnolreu nonrrfi cuoco6 ronabruuponamrofi
crlrD(poHl{3arwr MoA, rro3BoJrl{Bilrrffi aBTopy uepeirru na nosrrfi Sennocerynglufi
.4l{arra3oH MI,rHr.IMaJIbuoft grurreJrbHocrn cBeroBhrx r{Mrrynbcos (0,7+0,2 uc). Tarcne,
BrrepBble, 3KcllepHMelrfturbHo u reoperr{rrecKH ycrarroBneHo rroBbrmeHne
cra6lnrsnocrn pe)KrrMa arcHsuofi cprru(ponrcaruau MoA rrpra Ao[oJrH{TenbHoM
BBeAeHLII4 Bl{yrpb p$OHaTOpa IIA3epa HaChIIqffOqerOC,a [oIrJIOTr{Tenr. Tarrnr
o6pasou, aBTopoM noJlfreHo [oJrHoe [oATBepx.{eHrre cyqecrBoBanrrx Kprmepufl
rudopa eS$errruHoro Hacbllqarclrlerocfl rronrorr{TeJrf, rro crercrparrbHbrM
xaparTepncruKaM Ans 3aAarfioro Jra3epq Koropbrfi uueer BarKrroe [paKTr,rqecKoe
3HAqEHI,IE.

llxrar ulaBa rrocBffrqeHa orrpeAeJreHr4ro MexaHr.BMa QopullpoBaunfl
AoloJrI{r,ITeJIbrrbIx HMnynbcoB Ha rreprroAe, 3a npeAenaMr{ odlacru cyrqecrBoBaurvrfl,
Ha ocHoBe rMcneHrrblx pacqeToB KoppeJrflrlr,IlI BpeMeHrrbrx, cneKTpztJrbr{brx w
sHepIeTLIlIeCKI/D( XapaKTeppICTuK I4I[[yJIbCOB, TIOCKOJIbKy OHU xapaKTeprcyeTcfl
nrrcoxofi crafiwlr,nocrblo. I4:secrHo, rrro B cucreMax reJreKoMMyHHKarp4, xax4ufi
Hr[rrynbc tBJlflerct LtcroqHuKou un$opMarlrtr{. lloerouy 3urKrroqeHpre eroft ilraBbr,
IIT0, Bo3MOxfiIa OAIIOBpOMCHHa"I CIIHxpOHH3AI{'irfl HCCKOJIbKITD( {pyrm npOAoJIbHbIX
MoA B o.4{oM Jla3epe, I{Meer ilpilKTr4qecKoe 3HaqeHue. Karrlouy AorroJrHr,rrernnsrfiI'

ll emr*p0HrBafift.i
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AorroJtrrr{TeJrbuoro nadopa qpoAonbrrbrx MoA. YcranosreHo, rrro cMeHa raxAofi
npeuer*rofi crpyrTypbr B6l3brBaer cooTBercrByroqee xapaKTepHoe LrsMeHeHHe
cleKTpa cr{rHtul4 orlpeAeJrflrl un$oprvraqNoHr{yro eS$emmHocrb vr MexarnBM
$op unp oBauurr rrr\drgryrbc oB.

Illecrar rJraBa nocBrrueHa [pHMeHeH]IrO n3nYrcHrrfl na3epa c
cI4ID(poHlI3oButr{IrbIMr{ MoA€tMrft rux $opnalryoBaHzrr MHoro 6rrnofi mr$opnaarpua r
Igr$posrrx cr,rcreMax n o6pa6orKr{ rBepAhrx reir.

HsnecrHo, rrro pexfl{M cnrD(poHr,r3upn4 npoAonbHbrx MoA nznepa Mo)rffio
paecnaarpr,rsam xFlrc p€?rnn::dryro rpnrug{ni cyreprro3unryftr Nrfl Ha6opa
sKBr4AlIcraHTIrbIX [poAoJIbHbIx MoA. Ecrpr na6op npoAonbHbrx MoA 3aAaercr B
coorBercrBllrl c ABoI{.IHIIM KoAoM, To crreKTp $op*lupyeMoro cBeroBoro r,rMr$/nbca
cralroBrmc.f, nocrrrenena gr0ro ABorllfiroro KoAa. llocronmy pelruM cLrHXpoHr,Bupr
MoA sBJrserGf, ,{ocrarorlHo yctoftwmuu 'cocroflHlreM, 

aBTopoM npeAJrox(eH,
ucrloJrb3oBarb ero alrr Sopnu4ponaunfl Muoro 6*.."rrtoilt un$opwtwqA rAe x3:r(Aafi
gneMelrrapHarl e.ryrHplqa mt$opnaargm cocrollr rrt oAnofi npo4omHofi MoAbr
pe3oHaropa.

3nepreruvecKue xaparTepucrr,rKr{ ninepa c curil(poHrr3ar+nefi MoA, npu
cloxnoft rpenaOnnofi crpyrrype, TBJUTK)Tcf, MHoro Bbrme s€N4 rpeueHnoft
crpyKTypbr o.4trroqlrhrx tlM[yJrbcoB. rfulcreruuM]r pacqeraMu aBTopoM noKa3aHa
o.n{o3HaqHafl 3aBr,rcEMocrb pa3Meprrbrx orKnrKoB, Bo3AeftCrBnfl LBJr}rureHrrfl niBepa
croxnofi BpeMeHHoft crpyrrypbr, B rpoqecce a6lxrg.rn.

B Kol{qe ru{ccepraJry{I,I orAenbr{brM pa3AeJroM r43Jrox(eg rpamni aHarrn3
AaHrrbrx 3KcrrepuMerrrrurbHoro r{ Teoperr4rrecKoro uccneroB ailr4fl..

,{ocmouucmsa a aedocmamxu duccepmaquoauofr pa6omw. cne4yer
IloffIepKHyfb, qro [oJIrIeI{HbIe B AprcceprarryM pffiyJrbrarbr HMeK)r AocraroqHo
BecoMble yrBepll(AeHUt rlo o.Sroft I,I3 caJIbHo parnunarorqefi o6lacrn HayKLr,
it3.Eo*reiibi B froFi;FrieeRofi n0cre,E0B'r€.ffili00Tri. rpasiiseeirl,ie EliltiiBie FoeffoeiiBt
I{ctIoJIb3oBaIrrIeM rpaQnvecxrn< Bo3Mo)Kr{ocrefi KoMrrbroreprrhrx [polpaMM,
KOTOpOO yra3brBaer Ha ro, qro oHrr o4l$ponalru. ,{ocumryro xopornue
KaqecrBeHl{bre couracu{ rlr{cneHr{brx pacqeToB c p$yJrbraraMH gKcnepr4MeHTa.

Buecre c reM padora He JlnureHa Hexorophrx HeAocrarKoB, K KoropbrM
MO)ICIO OTHCCTI{:

l. Ha Henoropblx pucynKax He Bce r.rcuonrcyeMbre (sa pncyrme)
odosna.renrrfl no.ficHerrhr B TeKcre Aucceprarlril{, Ea4pr{Mep, Hapracyrre 4.1.

2. ,.{ncceprarpno Moxc{o 6rrno 6rr HeMHoro co{parr{rb, HarrpprMep,
eM€cro rnasH 6 nroxaro 6nrno 6rr lo6asvrcs l-2 naparBaQa n many 5, reu 6onee,
rITo rlo p$yJlbraraM lJritBbr 6 cAenano Bcero ABa KparKr.D( BbrBoAa o Bo3Mo)Kr{ocrr{
[p]IMeHeHI{n pe3ynbraroB rrpeAhrAyutlx rrrurB, a pe3yn6Tarbr nocJregHefi rnanu
6mv orry6rnucoBaHbr B ocHoBHoM B Mecrubrx )KypHanax.

3. B padore He paccMorpelrhr rrepc[exTuBhr Mero.{HKr{ uaccunnofi
cr4ril(poHH3arrm npoAonlnhrx MoA B ra:Oparp44nofi rpy6xe, garorueggofi
aproHoM.

4. B pa6ore yrroMrrr{J/ro, qro nppr cr{rD(poHr.r} auwr MoA
cruil(poHr,I34poBaHHilI BoJIIra flBJrfierctr HocureneM o.u{oro 6vna nHQopnrargnr.
fl :- - -- -' -- ?-LJreAoBaTeJtbI{o, tIeM OofibIIIe OOteM i@opMaili,nr B off{6M tarcoM iaivrny.nr0e, teM
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Melrbme ero Am{TeJIbHocrb. 3ro yHr4Ki}rrbHa;r Bo3Mo}KHocrb c}Karur nn$opMarg,rut,
KOTOpyK) Ha CeroArUrlrrHr/rft Aerrb He [puMeHrrror B KBarrToBhrx KoMfrbroTepix. Eulo
6u xopomo, ecJrpr 6n 6onee Aerarrluo orrr{chrBturcr MexaHr43M c)Karfirr r,ar$opnraqrur
ilpr{ cr4rilpoHr&ar{d4 BoJrHhr Brryrpu pB0Haropa.

5. B padore Bcrpeq€uorcr crwrncrwrecrlre oawt6wt, ecrb raxxe
3aMeqaHlat no o$opuleHr,trc ra6rnqrr. B qenoM .qncceprar{,roHHar pa6ora
HarMcaHa {paNroTHo, Ho oTAeJrbl{bre co4parr{eHrfl B TeKcTe 3aTpyArrr{ror rrreHr{e
pa6orn.

Brtcrca:anrrrte eaMeqaHufl He cmrnarot AocrorrHcrB 4ucceprarg,romroft
pa6oru X.f. Mypol[{, ee ocHoBlrlle noJroxeHn{ AocraroqHo rroJrHo pacKpbrrbr B

anrope$ep are H ny6lurcalgarx Arrcceprarrra.
Ha ocnose BbrlnecKdfannoro Mo)KHo cAenarb cneAyrcrryre BbrBo.qu.
l. Teua Al,rcceprarpll4 X.f.Mypogn ndxna u ar$yairbna. Padory cJre.4yer

orHecra K crlerll{iulbnocru 01.04.07 - (Drasru€ Korrlencr4poBarrHoro cocrornur.
2. Ocnorrnre p$ynbrarbr Ancceprar[M rBiufiorcs HoBbrMrr. Pemeu pr4

.{ocTarorlHo 3HarI}IMhrx 3aAaq na3eprrblx }rcroqHrmoB cBepxKoporKl,D( prMrrynbcoB H
pelKuMa cprrD(poHr{3ar[il,{ npoAoJrbrrbrx MoA B HenpepbrBrrbrx na3epax.

3 . B qenoM Arlccep rals frBilser cs. 3aBep[reHr{Eru nayrnuM HccneAoralu,reu,
BHOCflIIIrIM 3HaqlltMbrfi SKnaA n $USmCe na3epHrnx clrcTeM npn cl4rDryoHr,I3artr{n MoA.

4. Anrope$epar 4dcceprar[llt rroJrHo u rpitBr4rrbHo orpoKaer ee
coAepll(aHr,re.

5. flpe4maBJreuuble B Arrcceprar{M pmyJrbrarn 6ynyr nocrpe6oBaubr rpr4
co3ilar{nn coBpeMeHIrbIX cr{cTeM reHeparln}r n wpaBneHnfl, cBepxxoporKr4x
cBeroBbrx v gnenTpoMarulrrrrbrx r{Mrr}rJrbcoB. Ona npeAcraBJrfler orpourmfi
I,IHTepec NrA HayqHbrx H odpasorareJrbrrbrx yrpex4erurfi 3aHr{Mzlroqril(cf,
lrccJIeAoBltHI,IrIMrr ducrpo nporeKarorqrD( rrpoqeccoB. Taxxe rrD( Moncro
r,rcnomsOsam rpn pa:pabome u cocAarnlr cncr€u o6pa6orrr.r znQoprvralgan,
rrccneAoBaHflfl. Lr ylpaBJleHrrs qpoqeccoB, cBfi3aHHbrx c BbrcoKoTorrr{hrM
u3MepeHl/teM paccroflHtnr, BpgMeHilkrqacrorbr, KaK B syH4auerrramnofi HayKe, TaK
H [pr4KJI4AHbrx 3aAaqax. Pe:ynrrarrr A]rcceprilqnr Mo)KHo rrcrroJrb3oBarb ilprr
rrueHI{}I c[ersypcoB r4 Hanucanwr HafrHbrx pa6m AJrfl Malr4crpiluToB, acrr{parrroB
Lr cryAeHToB crapIIrID( KypcoB Snsnrecrcror, MareMaTarrecKrlD( vr

TeJreKoMMyHnKarsaoHrrbrx crrers,r€lJrbnocreft yre6rnrx gaBeAeriltrZ.

3axnruqeuue. Ha ocnoaautrr4 BbrrrreqprrBeAeHHoro Mo)KHo 3ilKrroquTb, qro

AI4CCepraII[OHHafl paoOra <<@rnn recKr,re ocHoBhr yrrpaBJreHr,I{ BpeMeHrrblx

xapaxreplrtcTplK B HenpepblBHo geftcrnytoul,D( nasepax c nacunlaroreflucs
nonlorrrreJleM Bl{yrpr{ p$ouaropa) [peAcraBJreHH€ur Ha corrcKaHue yrenofi
crerleHlr Aolcropa $urmo-uareMarr{rrecnrlD( HayK no crequaJrbHocrr.r 01.04.07 -
(Dusrd€ KorrreHcr,{poBttHHoro cocrosurirf,, f,BJrrerc.n rarepmeHnofi

I'
lr

rr'ana$rararprornrofi padorofi, n rorcpofi .rra ocHcBirntrrr BhrnoJrHeHnbrx

uccJIeAoB atffit paspa6oraHbr apryr{errrrrpoBaHHbre reoperrrecKr,re u npaKTruecKrre
rroJlolKeHr{tt, coBoryrrHocrb Koropbrx Mo)KHo rnann$nrprpoBarb KaK Ha} {Hoe

AOCTTDKeHI|Ie, BHeApeHHe KOTOpbTX BHOCITT gna.{rreJlbHbrfi BKJTaA B pa3BUTUe

.narepuofi $urmcr,l, qro eoorrer€Tnyer rpedonarrrxu BAK npfi npe3r,rAerrre

HarrHo-
aBropoM
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Pecrry6nuru Talrurcrcr€rrr B ToM rrrcJre coorBercrByrcrqlil\{ r$.rrKraM llopx4ra
rrpucylrAeutrfl yrenux crenenefi (r peAaxrum rrocraHoBJreHr{x llpanrrerbcrBa
Pecny6nnor Taa:xmucran Ng295 or 26 HK)rrf, 2023 ro4a), rpeAbtBnf,eMhrM K

AHcc€prarFIJ{M Ha coacKaHr4e yu€noft crerreHn Aorffopa $ra:rnco-rraareMarl4tlecrl,D(
HayK, a ee aBrop Mypoapr Xarnrlxon far$yp3oAa 3acnyxorBaer rrprcynq4eHpu eMy

ucrouofi yrenoft cTeneHr.r AoKTopa $usmo-rraaTeMaTlrFlecKr/D( HayK IIo
cnertraanrHocrpr 0 I . 04. 07 - (Dr:r.ma KoH4eHcrtpoBttunoro cocrosHl4t.

Orsns Ha .qacceprar[ffo H anrope$epar odcyxgen Ha 3aceAanr{rr

pac[MpeHHoro Hafruoro ceMuHapa I4ncrrryra l,Iorgro-rula3MeHr{blx rr ntr}epl{blx
rexHoJrorrnfi, npororor Ns I or 20 f,IrBaps 2425 roAa.

Orsnn Ha Aucceprauudnrryro pa6ory.MypoAlt XzutpluAxon fa$yp3oAa Ha

TcMy: <<Ournq€€Kae oGHoBbr yrrpaBn€Hurr BpcMcarrhrx xapaKTepI/t€T?IK B

HerrpepbrBno AeficrByroqr,D( na3eprx c HacbrqarcrqprMcfl rorrormeJleM Bl{yrpn
pffioHaropa) ilo.uroroBaJr re4yrqnft nayrnufi corpyAr{LrK r4ucrrrryra Taxrn6aen

KI.V.

Ilpe4ceaareJrb pacrunpeHnoro HayrrHoro

ceMtrHapa fincruryra ronno-rJra3MenHbtx
rl Jragepnbrx rexnoJrornfi llu. V. A. A
AH Pecny6.nnrn Vg6ercugran

,q.T.H., npo$eccop

Cerperapb Eayqxoro ceuanapa,
n.Q-na.n.n CHC trHcrnr)rra
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