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Ha Ar.rcceprarlrroHnyro pa6ory C a$pononofi Erenrr Cepreenurr

<<TnepgoreJrbubre KBaHTpoHbr c ArroAnofi narcaqrcofi 6.nuxnero trIK-luarra3oHa, pa6oraroque
B mr{porcorr relrneparypHoM Anarra3oHe 6es aKrunHofi cucreprbr repMocra6wlruzatlutt>>,

rlpeAcraBJreHHyro Ha cor{cKaHue yreuoft crerreHlr KaHAHAara (pu:uxo-uareMarr.rqecKrrx Ha}'K rro

cneur4arrbHocru 01 .04.21- Jla:epnax $ra:uxa

Arcrya;rrnocu pa6orrr. HanoceKyHAHbre rBep,qorenbHbre Jra3epbr, a raKxe ycl4nrrenl4

HaHOCeKyHAHbTX r.rMrryJrbcoB 6rurNnero uuopar<pacHoro Ar{a[a3oHa c larepuoft Auo.{uofi uara.rxofi
HaxoArr rrrr4poKoe nplrMeHeHr4e B ycrpoficrnax p{r3r[rrHoro Ha3HaqeH]rf,. Kar [paBr{Jro,

OIITUTICCKI,IE KBAHTOBbIE IEHEPATOPbI TAKOIO TI,IIA HJII{ I4MEIOT XIIAKOCTHOE OXJIAXAEHI,IE, KAK

aKTr.rBHoro 3JreMeHTa, TaK r,r sJreMeHToB HaKarrKr.r (ra:epurre ALroAHbre pelrerxr{ - JIAP), qro6r.l

us6exarr neperpeBa, uru pa6oraror B pexprMe oAr.rHoqubrx rrMrrynbcoB / pexuue IIM[ynbcoB c

onpeAeneuuofi qacroroft nosropeHr,rr B TerreHr.re He[poAo.ilxr4TeJrbHoro Bp€MeHrd, 3a Koropoe He

ycrreBaeT flpo[cxoAr4rb rreperpeB.

Cneqn(frara r4crroJrb3oBanr.rs nirepHbrx nsryrarerefi Bo nHena6oparopnblx ycnoBrqx
(Aamuorreprr, rleJreyKa3areJrr4, clrcreMbl o6uapyNennr) HaKnaAbrBaer rpe6onanze Ha

pa6orocuoco6nocm r.r3Jrfrarcqux cr,rcreM B rrrrpoKoM TeMneparypHoM Alrarra3oHe or - 50 lo
+50 oC, qro no.{prryMeBaer HaJrnqr4e cr,rcreMbr arrueHofi repuocra6vrrrkrsa:qmv, Koropag

cyqecrBeHHo ycnoxnfier crlcreMy vr rpe6yer .{ouonHureJrbHoro pacxoAa 3HepnII4. Ha

ceroAHlnmHuft uouesr B orKpbrroir re'taru r,rMerorc{ yrroMr.rHaHus o neo6xoAuMocrll pa:pa6orru

KBaHTpoHoB c Ar{oAHoft uaraqKofi, pa6oraroul}rx B Arana3oHe or - 50 4o +50"C 6eg cucreurr
arrprsH oft reprvro cra6 vnvrc a\vv.

Tarurr o6pasou, arryamHoft saAa.reft f,BJrrercr parpa6oma BbrcoKos(p$errunnrrx

KBaHTpoHoB TBepAoreJrbHbrx nut:epoB I ycutmlettefi c uorynpoBoAurrKoeofi Haraqxofi e ruupoKoM

TeMrreparypHoM Alrarra3oHe or - 50 ao +50 "C 6es amusuofi cubrerurr:reprvrocra6vilv3arJlrvl

{enr Ar.rcceprarluonnofi pa6oru 3aKJlroqaJracb B pa3pa6ome rIoAxoAoB K co3AaHI{Io

TBepAorenbHoro na3epa I ycvutulelrfl Ha 6a:e rnaurponoB c .quoAuofi naraqKofi 6es axrrlnHoff

cl{creMbl :repuocra6vilvaapr Hcroqur4roB HaKaqKr{ r{ aKTr,IBHoro oJIeMeHra, pa6otaroull{x B

reMreparypHoM Alrara3oHe or - 50 4o + 50 "C.



Hay'rnan HoBrr3Ha. llcnolrsyr MeroA MHoxr.rreJreft JlarpaulKa, BhrBeAeHbr aHirJrr{Tr4trecKr.re
BblpaxeHl{t Anfl xoe0Suqueuta HaqtulbHoro ilponycKaHr4r Hacbrrrlruoqeroc.f, norJrorr.rreJrr,
rcoe$lpuqzeHTa orpaxegllt BbrxoAHoro 3epKirJra, coorBercrByroq[e MaKcr{Manbuofr srxo.qHoft
sHeprI4H na3epHoro I'IMrIynBca. ,{auuue BblpaxeHlrr rro3BoJrrror olpeAensrb rrapaMerpbr
TBepAorenbHoro na3epa c naccrrBHofi uo4yrxquefi 406porHocrr4 Ans rloryrreHr.rs MaKcr,rua-nrHofi
srxoAHoft sHepfiau r.rMrrynbca JrirepHoro vrsnytreHLrfl .

SxcnepunaeHTuulbHo [poBeAeHbI IltccJreAoBaHr,rr crreKTpirnbHbrx kr 3Heprerr4qecKLrx
napaMerpoB nAP B reMrleparypgoM Aplana3oHe AZ> 100'C. gzcnesuo paccqr,rrano lr
sKCnepI'IMeHTaJIbHO TIOATBepXAeHO pacflpeAeneHrre . il3il]yl{rcHprs. HaKarrKu niBepHhrx Ar.roAHhrx
peIIreToK' pacnonoxeHHblx c n.f,Tl{ cTopoH BoKpyr Kpl{cTanna Nd3*:YAG qunr.rHlpr4rrecrofi
neftrocan$rnponoft nungoft. Ilorasano, qro lLan:r,afl, cxeMa onrrqecroft HaKaqKr.r rro3BoJrrer
[onrrarb B nolepeqHoM ceqeHvu r<pkrcrurna npocrpaHcrBeHHoe pac[peAeneHr,re unnepcnofi
HaceJleHHocrn uapa6oJll{qecKofo BI,IAa c MaKcrIMyMoM B rIeHTpe Kpr,rcruurna, npo$rlb Koroporo
lpaKTI{rIecKrI I4HBapI{aHTeH K r.r3MeHeHHrO TeMrreparypbr B Ar.rana3oHe or - 50 ao + 50 oc. llpn
gToM IIHJII{HApI4qecKat neftxocau(f prpouas nrlH3a raK}Ke ocyrqecrBnrer KoHAyKTrrBHoe oxJraxAegrre
aKTLIBHoTo eJIeMeHTa. SxcnepuueHTilJlbHo noATBepxIeua pa6orocnoco6soc6 Nd3*:YAG larepa c
AI'toAnofi naxaqxofi u rraccvBuofi rvro4ynaqnefi 4o6porHocrkr B TeMneparypHoM Avarra3oge or - 50
4o + 50 oC 6es arrunnofi crrcreMbr repuocra6nnu3amr4.

rlparcruuecrcan qeuHocrb pa6orrr. llpe4roxeHna,r KoMlJreKcHarr MareMarr4qecKat
MoAenb KBaHTpoHa c flollepeqHofi ArEoAnofi uaraqxoft 3Haqr,rrerbHo coKpaqaer BpeM.f, r.r rroBbrrrraer
KaqecrBo parpa6otxu na3epoB 14 yckrlrrrre.nefi c 3a,(aHHbrMra napaMerpaMr.r BbrxoAHofo r.r3nfreHr4r.
flpeAroxeHnrrft aBropoM MeroA norepeqHofi nuolrroitHaKaqKr.r Nd3+:YAG Kpr4cranJra KBaHrpoHa
c nprIMeHeHI{eM ognoft $oxyczpyroqeft qunuH.qprlrrecxofi Jrr.rH3br rro3BoJrrer [onyqarb B
nolleperlHoM ceqeHl'Ia KpI{criInJIa ycroftvunoe [pocrpaHcrBeHHoe paclpeAeneHr.re r{HBepcnofi
HaceJIeHHocrI'I 3aAaHHoro npoQrEna, qro Moxer 6rrm r4crronb3oBaHo Mfl KoMnaKTHhx
TBepAorenbHbIX na3eptoB Yt lcvlrrrelefi parnl4qHoro Ha3HaqeHu.a, pa6oraronllrx B TeMneparypHoM
AI'Iala3oHe or - 50 Ao + 50 oC 6es arrunuofi c[creMbr repuocra6unvga\wB pexrirMe MrHosegHoft
roroBHocrl'I. llpe4noxesnrrfi cuoco6 KoHAyKTr.rBHoro oxJraxAeHrr aKTr{BHoro oJreMeHTa
KBaHTpoHa IIpu rIoMouI[ qI'IJII'IHApra'{ecrofi lefirocau(pzponoft Jrr.rH3br, B KarrecrBe rerrJroorBoAa,
o6ecneqfinaer orcyrcrBr.re xrr.qKoro xnaAaf eHTa BHyrpLr Koprryca.

locronepnocru [onrreHHhlx pe3yn6TaroB o6ecueqfir aercs. vrx corJracoBagHocrbro c
SKCIIepLIMeHTtUIbHbIMIA I4 TeOpeTI'IqeCKlIMI,I AaHHbMI,I, OIIUCaHHbIMLI B nI,ITepaTypHbrX T,ICTOqHI{KUX.
Pesylrtaru, [peAcraBJIeHHbIe B AI4cceprarlrEonHofi pa6ore, ony6nvxonaHbl B perleH3r.rpyeMbrx
LI3AaHr{rx r{ AoKnaAbrBrurucb ua poccvficKr.rx u MexAyHapoAHbrx xonsepeuquxx.

,{ucceptaqrloHHat pa6ora Ca(fpouonofi E.C. r,r3.rroxeHa ya 114 crpauuqax u cocror.rr Lr3

BBeA€HLIS, nsTH rJIaB, 3aKJIIoqeHI,Is. u cr'vIcKa III{TI{pyeMOfi nuleparyprr ra 131 HCro.rHr4ra.

Bo nne4eulrr.r o6ocnoBaHa aKTyanbHocrb reMbr Aucceprarluu, c(popuynupoBaHbr rlenr r
ocHoBHhre 3a4Aril4 I{CCneAOBaHprg,, }J^awHtuI HoBI43Ha, rIpaKTI,IrIeCKar 3HaTII,IMOCTb nonrreHHbrx
pe3ynbraroB, ocHoBHbIe rIoJIoxeHLrr, BbrHocr{Mbre Ha 3arqr,rry, cBeAeHr,rr o6 anpo6aqurE pa6oru.

Ilepnaa rJraBa [ocBs[IeHa no4po6uouy o6sopy lr alurLrsy cocro{H11f, Ha reryrquft
MoMeHT rlccneloBaHIafi n o6lacrl,I TBepAoreJlbHbrx na3epoB c MoAynsrluefi 4o6pornocrr.r Ha ocHoBe
KBzIIrrpoHoe o6ecreqlaBuuoqux [onepeqH]To HaKatrKy Nd3+:YAG uo Marepr{4naM orKphrrbrx
ny6luraquft.



B rnase paccMarpnBalorct BLIAbI rlMnynbcHbrx na3epHbrx Ar{oAoB }r cyruecrByroqr4e Ha rrx
ocHoBe rI{[bI KoHcrpyKlltafi JI{P Ans HaKaqKI{ aKrLIBHofi cpegu rBepAorenbHbrx lasepon. lls
orKpblTbrx n9rlarHbrx. I4croqHrIKoB npercraBneHbr ocHoBHbre xapaKTepr,rcrr.rKl{ JIr{p uau6onee
I'I3BecrHbrx [po]I3BoAl4releft. Auuzsupylorcfl coBpeMeHHbre rBep,{orenbHhre Jra3epu c grao4uofi
naxauxoft, B qacrHocru, pa6orarourle B IuLIpoKoM TeMneparypuoM Ardana3ene. PaccuarprrBzrrorct
oIITI'IqeCKI{e C}ICTeMbI IIOABOAa rl3nrleHfig HaKaqKu, coBpeMeHHbre ycufltl4Tenu Ha ocHoBe
KBaHrpoHoB c AI4oAHoft Haxaqrofi. Taxxe npoBeAeH o6sop cyulecrByroqrdx MareMargqecKr4x
voAelefi pacrrera KBaHTpoHoB c AriroAHofi uaxaqxoft.

Bropar FJraBa Al{ccepralluouuofi pa6oru rocBrrrleHa pa:pa6orre KoMrrJrexcnoft
MareMarl'Itlecroft MoAenI4 Nd3*:YAG KBaHTpoHoB LI HaHoceKyHAHbrx TTJI ira:epoB Ha r{x ocHoBe c
nollepeqHofi nasepuoft guoguoit naxaqxofi. MoAenr [o3BoJr.rrer paccqr,rrbrBarb pacnpeAeneHr.re
rannepcnofi HaceJIeHHocrI{ B nolepeqHoM ceqeHrrr.r A3 upra sa4aHuofi feoMerpr.rr{ HararrKr/r,
nlr6parr orITI{MiuIbHyIo reoMerpl,Irc HaKarrKLt A3, ocyrqecrBr,rrb repMoAr,rnauraqecrufi pacqer
SJIeMeHToB KBaHTpoHa, c(foprravpoBarb rpe6onaunr K o[Tr4ManbnbrM rrapaMerpaM na3epHoro
p$oHaropa, a raK xe orrllcblBarb AHHaMr.rKy reHepaqrrrr HaHoceKyHAHbrx rdMrrynbcoB e Nd3*:yAG
na3epax c [accr,rBHofi uo4ynxqraefi 4o6porHocrr,r.

B rperreft rJraBe [peAcraBneHbl TeoperrlqecKr.re H gKcnepuMeHTaJrbHbre ]rccJreAoBagr.rt
crleKTpanbHbrx LI gHepreTlzrrecKl{x xapaKTepLIcTI,IK I{3nfIeHLIf, JIIP n TeMrrepaTypHoM .Ur{arra3oge
az> 100.c.

B 'rerneproft rurane onncblBalorcr npeAnoxeHHbre KoHcrpyKrltru Nd3*:YAG reaurpona
srrcoroft MoIrIHocrrI c florrepeqHofi AraoAuofi Hanaqroft r.r KoHAyKTr.rBHbrM oxnaKAeHlreM aKTr.rBHoro
gJIeMeHTa. flpe4ctauenrr pe3ynbrarbl pactrerHbx u 3Kc[epr,rMeHTaJrbHbrx r.rcclegonanuli
IIpoCTpaHcTBeHHoro pacnpe.qeneHllt IOIJIOIIIeHHoTo I,I3nf{eHI4t HaKarrKI,I B [onepeqHoM ceqeHr,I]I
AO <cyxnx) KBaHTpoHoB B reMrreparypHoM Ar.ranasoHe or - 50 4o + 50 oC. flonyueHbr pe3yJrbrarhr
rro oIITI'IMISaIII{I4 reoMerprll4 HaKaqKLI A3 !.ns, (fopvruponauux neo6xo4nuoro npo(punx
nroMr{HecrleHrl}rr{.

B nsrofi rJraBe paccMarpl{Baercs Bo3MoxHocrb ucnomsosaifis rBepAorenbHofo
Nd3*:YAG KBaHTpoHa c na3epHofi ruaoAnoft naxaqxofi B KarrecrBe r.rMnynbcHoro ycr{nr4T erfl. u
nBepa c [accrrBHofi vrogynx4uefi .ao6pornocrla, reHepr{pyroqero r4Mnynbcbr uaHoceryn4noft
,4nI'ITeJIbHocrlI. I'IsuepeHrr xoe$(fzquenru ycwneHvrl, no4o6panrr orrruManbHbre [apaMerpbr
ne:}epHoro pe3oHaropa u npoAeMoHcrpr.rpoBaHa paborocnoco6Hocm Nd3*:YAG na3epa c
uaccusHofi MoAynsqueft 4o6poruocrl4 B TeMneparypHoM Ar4ana3oue or -50 Ao +50oC 6eg
ar<rueHoft cucreMbr repuocra6 nnvnar\xvr.

B sarcflroqennrr [peAcraBneHbl ocHoBHbre pe3ynbTarbr rrpoBeAeHHhrx r4ccJreAonanufi u
cAenaHbl BbIBO,rIbI.

Ocuosunre peynbrarbl, LI3JIoxeHHbre B Arrcceprarlr{r4, ony6nrzxonaHbr B 10 uayrurx
pa6orax, I{3 HLIX 4 crarsu B z3AaHI,Ifix, r.ruAeKcr{pyeMbrx B Harl}roHuurruofi 6r.r6lzorpaSuvecrofi
6ase AaHubrx Hayquoro qI,ITI4poBaHux PI4HI{, 3 r43 Korophx B perleH3r{pyeMbrx va1alvrflx,
peKoMeHIoBaHHbrx repeqHeM BAK.

Marepuzutu Inccepraullu coorBercrByror nayuHoft cnequanbHocrra 01.04.21-<<Ilazepuax
lpusuxa> uo $opuyle nacnopra clequzrnbHocrr.r. B 4ucceprarlulr npeAcraBJreHbr (r{ccneAoBaH[s
KorepeHTHoro onTllqecKoro I{3nf{eHlas rI ero [pLIMeHeHI{s)) (us (fopuynbr cneqfianruocru).

O6nacmro rrccJreAoBaHvfl, flBrrswrcs.: 
!



TIyHKT 2 - llpoqeccrr reHepalluu Lr upeo6pa:oBalvfl, KorepenTHoro orrrr,rqecKoro
I'I3nf{eHI{t, Susuuecrrle Mero.qhl ylpaBneHus csoficrnaMr v napaMerpaMrz nirepuofo r{3Jryqenrrr,
BKJIIosat paspa6orxy ucrotIHI,IKoB l,I3nfre]F{]1ls. c HeKraccntrecKr{Mr,r cnoftcrnavu.

nyHKT 6-OnguqecKlle H TexHI4rIecKI,Ie ocHoBbr Jra3epHbrx rexnoJroruit u ycrpoficrn 4lr
piBnHqHbrx o6nacrefi HayKI,I H TexHLIKpI, BKrloqa"f, BblcoKoroqHble orlTrdqecKrre I{3Mepeu}rg,
rvro4r,rsuraquro u o6pa6orxy Marepr4anoB, JroKarluro, nuBepHyro MeAr,rqr.rHy tr rp.

flo 4uccepralll{rl Calppononofi E.C. Mox(Ho cAenarb cneAyroulrae 3aMeqaHr,r.s:

l. Hagnanue Al{cceprallnonnoft pa6oru ru6pauo He coBceM yAarrHo. MoxHo 6uro 6u 6oree
qerKo orpa3l,ITb coAepxaHl,Ie Alacceprarluonnoft pa6orrr, H€lrrpr,rMep: <Pa:pa6orxa u
onrLIMrBaIIrIt KBaHrpoHoB Ant rBepAorenbHbrx na3epoB c nolepeqnofi AraoAsofi uaxaqxofi
6luxnero kIK-guanazoua, pa6oraroqux B urLtpoKoM TeMneparypHoM Ar.rarra3oHe 6es
axrrnnsoft cLIcreMbI repruocra6ulrvrsar\krvt>>. 3ro xe Kacaercx ra QopMynr,rpoBKr,r (.... 6es
arrHsHofi cucreMbl repuocra6vrur3a\uu>> xorr B KoHcrpyKrIr{H KBaHTpoHa nAP
oxnaxAullorct 3JleMeHrauu flemrbe I{ r,rMeercfl KoHTyp oxnaxAeHr,rs c soAoft.

2. B 4uccepraqltll [p]IBoA]ITct o[]IcaHI4e qvcrennofi peanr{3arlura MareMarr.r.recxofi MoAenr{

arrueHofi cpeAbl TBepAorenbHofo na:tepa c naccrrBHofi naogynxqueft 4o6porHocrr.r Ha ocHoBe

cl4creMbl cKopocrHbrx ypanueuuft, Koropa;r uo3BoJr.rrer paccqnTbrBarb Ar{HaMr,rKy
(poprranponanur na3epxblx HaHoceKyHAHhrx ilMnynbcoB. Ho B pa6ore He orpaxeHbr
pe3ynbTarbl, [onyqeHHble B pe3ynbrare I{MeHHo rr[cneHHoro vccJleAoBaHr4r AI{HIIMI4KII
(popnrHponanprr HaHoceKyHAHbrx r,rMnynbcoB corJracHo erofi uoAenu.

3. flpe4craueHbl crIeKTpbI lI MoIIIHocrb I,r3nfreHr,rs runepHbrx .(rroAoB HaKaqKr{ [ppr pa3Hhrx

TeM[epaTyp€x, Ho He noKa3aHo KaK MeHteTc.f, pacnpeAeneHne rirHTeHcHBHOCTrr U3nys:eldfis. 14

AI,IarpaMMa HalpaBneHHocrll. flannue [apaMerpbr Moryr oKit3brBarb Brrvrsnure Ha

reHeparlr4oHnbre xapaKTepr,rcruKrr aruannoft cpeAbr.

4. B pa6ote npeAnoxeHo yBenl{qeH}re Inr4p}rHbr cneKTpa r43nfreHr4n IIIP c 2 rw lo 10 urr,r c

Ilenbro cfJIaALITb 3aBHcLIMocrr eQ(fexu{BHocrl{ y3KoloJrocuofi naxaqKr.r or reMrreparyprr. llptr
gTOM BBOAVITC . AITI/.H.a nornolllelJvs. v3nyqeHr.rr B cpeAe An{ crreKTpiurbHoro }rHTepBurna

saAaHuofi ilrI4pI{HbI, T.e. Aenaerct IlpeArlonoxeHr{e, qro Inr cyMMapHoro H3nf{eHr,rr B AaHHoM
cneKTpulnbHoM I{HTepBirJre BhrnoJrnrercr 3aKoH Eyrepa-Jlarra6epa-Eepa c HeKoropofi "o6rqefi"
4mauofi rIorJIouIeHI4s I43nyqeHus. Ho qeM clrJrbHee pas6poc Anr.rH nornoqeHr4r AJrr orAeJrbHbD(

AJIIIH BoJIH, BxoAtIrII{x B cneKTpanrnrrft vHTepBaJr, TeM MeHee 6y4er rrprrMenr4M Aailutrft 3aKoH

Ant ouucaHrlt llourolqeHus r,r3nyqeHrrr B 3aAaHHoM crreKTpanbHoM r4HTepBaJre.

5. B rexcre Al,Iccepralluonnoft pa6oru r{Merorcr HecoorBercrBrafl B prrcyHKax r.r [oArr[crx rroA

HI,IMLL

OtMe.reuurre HeAocrarKI,I He cHl{xaror nrrcorofi nay.rHofi rleuHocrr,r pa6otu r.I He Bn}rrror
Ha loJloxl{TenbHyro orIeHKy. ,,{nccepraqvs. sBrrfle"tcr 3aBeprlennoft Hayr{Ho-KBzulu(fzraquouHofi
pa6orofi rro aKTyiulbsofi reuau.IKe I{ o6raAaer 6onrurofi lpaKTr.rarecxoft qensocrbro.

Anrope(fepar coorBercrByer reKcry pyKonr.rcr4 r.r B rroJrHofi uepe orpoKaer coAepxaHrae

AHccepraIIIlI,I. Ocnonsue pe3ynbrarhl ouy6ruronauu n orrpuroft rreqarr4 vr AonoxeHbr B

BblcrynneH ufrx Ha poccuft cxux r.r MexAyHapoAHbrx xon (f epeuquax.

Ha ocuosaHLILI BhIIrreI,I3JIoxeHHoro MoxHo 3aKJrroqurb, rrro Ar,rcceprarlrroHHar pa6ora
Ca([pouonofi Eneurt Cepreennrr Ha reMy <TnepAoreJrbHbre KBaHTpoHbr c 4ro4nofi uaxaqxoft
6ruaNnero VK-luanasona, pa6oriuoqrre B rrrr{poKoM TeMleparypHoM Ar.ranzBone 6es arrannofi



cLIcreMbI TepMocra6v[ru3ar\vrvr>> flBlrfrercs. 3aBeprueHHofi HayqHo-KBann$r,rKarlr{oHHofi pa6orofi,
Koropag no cnoefi aKTyanbuocrl,I, HaytlHoft HoerasHe H rrpaKTr,rqecxofi 3HarrrrMocrl,I coorBercrByer
tpe6onanuxnr pas4ena II <<Iloroxenus o rlopqAKe [pucyxAeH]rr ytreubrx creneneft>>,
yrBepxAeHnoro lIocraHoBJIeHI,Ieu flpanr.rreJrbcrBa Poccprficxoft @e4epaqrEv JVs 842 or 24 ceurx}px
2013r., npeAbsBnseMblM K Al{cceprarlu.r{M Ha corrcKauue yreuofi crerreur.r Kar^;in1uta HayK, a ee

aBTop CaSponona E.C., 3acny)Io4Baer npucyxAenus yueuofi creneHr4 Kalrv1ara $raauxo-
MareMarr4trecKr4x Hayr( IIo cfleur{aJrbHocrra 01 .04.21- Jlasepnax (fusuxa.

Aorna,q v or3hlB rlo Al.Iccepralluonnofi pa6ore Ca$pononofi Elenrr CepreenHrr
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