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@e4epa,'rsnoro rogyAapcrBeuuoro aBToHoMHoro o6pasonaremuoro yqpelxAeulu

Bbrcuero o6pa:onauur <Caurr-flerep6yprcrcufi nonrrrexHllqec(u yuusepcuter flerpa

Beruxoro> Ha ar.rccepraqrrrc Mecensonofi l4punsr CepreesHbl (MHoro,IacrorHarl Jla3epHar,

CleKTpocKo[I4, aToMoB UIeJIoqHbIx MeTaJIJIoB B MrrHr]aTlopHLlx rtBoBLIx xvelirax>,

rrpeAcraBneHHylo Ha colrcKaHr.re yveuofi c'renenu KaHAHAara rpusutco-uarelra'u4qecxllx HayK rlo

cflequaJrbHocrr{ 1 .3.19 * <Jlasepaax rfusuxa>

,{uccepraquonuat pa6ora Mecensosofi I4puHu CepreeBHr,r flocBrrrleHa nelltrefinoii

crreKrpocKonuu flapoB aroMoB qenoqHr,rx MeralrJroB (Cs u Rb) B [oJIe MHoroqacroruor()

na3epHoro v3 yterrfl. Aroursr naxo4urracr, B MrrHr4arropHbrx orrrr4qecrtlx .rqefixax c 6yrf epunu

ra3OM, B I(OrOp61x Ll3Meprnoc6 [orJIoIIIeHIIe na3epHoro II3nfIeHu, u3yqaJlucl y3KI,

pe3oHaHcbr KorepeHTHoro nJreHeHr.r.,r sacereuuocT efi (KnH) n pa3Jrr.IqH6IX ycnoBlrrx.

Axrya,rruocrr reur,r

Arrya,rrnocrr uccne4onauuii B AaHEoM HalpaBneHr.rrr o6ycronaeua seo6xoAur.rocrsri

pa:pa6orxu I.r co3AaHr.r, Mr{Hr.rarropHr,rx aroMHbrx rracoB Arq 3a,4aq Merpororult, cnyruur<onoti

HaBlura\ult u HayrrHblx uccle4onauzfi, a raKxe Ml.IHlrarropur,rx aroMHbrx ceHcopor

(uaruzrolrerpon, aKceJrepoMerpoB, rr{pocKofloB, rpanuuerpoe) ,qnt pa:uoo6pa:urx

npunaeuenufi, B(nroqa;r r-ruepqlranbHyro HaBzraquro, reo<prasury r4 MeALIqLIH/.

3rcnepuuenralruar pa6ora, BbrrroJrHeHHa, ]4.C. Mecen:osoft, nuocr.m 3HaqrrreJrr,HFli-i BKnaA B

yKBaHHoe HarrpaBneHr.re, TaK KaI( MHorr4e LI3MepeHLL 3aBzclrMocreii $opurul aMnnIrryALI

pesoHaHcoB KfIH or pa3nr.rqubrx napaMerpoB 6r,uu ssrrorHeHbr BneFiLIe. Ilplarueueuue



MeTOAOB JrEepHOfi Cne(rpocl{Onlrlr CBr.rAeTenbCTByeT O COOTBeTCTBIIV TeMbI AI{CCepTaIIIrI'l

Br,r6paHHoil cneurrarrbHocrrl 1.3. 19 - JlaaepHax rfn:ara.

Crpyrrypa u coAepxaHlre Arrcceprarlun

,{uccepT aquouuat pa6ora cocrorrr ug Or:rasreu}.rq, BneAeuIaa, B KoropoM yKa3aua

aKTyanbHocrb reMbr rzccneaoBaHHr, uenefi H 3aAaq pa6oru, HayqHofi HoBIr3HbI, cTe[eHLI

AocroBepHocrrr ra anpo6auuu pe3ynbraroB, uerr,rpex rJraB c gKcItep MeHTaJIbHbIMIl

pe3yJrr,TaraMr.r c reoperur{ecKr4M BBeAeHr4eM I.I KpaTKI,IMLI BbIBo,{aMIr, 3axlroueuu.r, Ctucra

coKparrleHlrfi n Cuzcra qarrzpyelrofi JrrrreparypLr! Bxrroqarcqero 167 HaurraeHosaHrae. 06r,6rr,r

pa6orr,r - 140 crpanuq, B roM qucJre 4ne ra6nuqsr u 42 ptrcyuxoa r.r 24 $opuynu.

,{nccepraqllouu at pa6ora I,l.C. Meceusosoii cocrour u: BnegeHua, I.rlasrr I c o6:opou

Jrrrreparypbr, lnas 2-4, [ocB.srleHHbrx 3(crrepnMeHTaJrLHLIM Izcc.]re,{oBanIzmu, 3ax.nrcuenua,

Cnucxa corpaqenufi u Cnucxa zcno:rsosaHuofi nr.rreparypr,r co 161 ucro.{Hurou. Bo

Bne4eulrn o6ocHossreaercg aKTy,urbHocrb HccreaosaHH .

Bo Bne4enulr x pa6ore 6u:ra o6ocuonasa ar{TyaJrbHocrb rrpeAno)r(eHHbrx uccne4onanufi lr

orMerreHr,r AocrrrxeHru Apyrlrx rrccneAoBareJrE'cKr.rx rpynn. B qelou, exeroAHo B

o6ogna.{e}tHoN.I HarlpaBJreHrrrr ny6,ruryercx MHox(ecrBo reoperlIqecKllx Ir 3KcnepIrMeHTaJIr,Hr,x

pa6o'r, vro 03Haqaer 6olrurofi nHrepec r< srofi o6rac'ru ucc:re,EosaHrzii.

firasa I sB.[sercs o6sopnoii u nocBqrqeHa anufiisy nr{reparypu6rx AaHHrrx rro reMe

Ar.rccepraqr,roHHoro uccJreAoBaHzq. B qacruocrlr, ornclrBaerc, ,BJreHrre KIIH u ucropua ero

orKpbrrr.rr, paccKa3brBaerc.[ npo o6:serr uccle4orauuft - aroMbr ueJroqurrx MeraJrJroB Rb ra Cs,

o6ocHosr,rsaercg nr,r6op uueuno 3Trrx gJreMeHToB, npuBoArrc, cnpaBorrHr,Ie Marep anLI no

crpyKType yponueft. flpuro4arca AaHHr,re no pac,rery 3aBr.rcraMocrrr !.aBrl:ru, ra3a or ero

TeMfleparyp[,r. PaccKasHgaercs LtcropLlfl. flepBr,rx ue3rzeBbrx u py6u4uenr,x aroMHr,rx qacoB.

B Lrase 2 npune4euo onlrcaHr.re pa.:pa6orauuoro Ir co3aaHHoro KBaHToBoro craHAapra

qacrorbr Ha ocHoBe sBreH[, KIIH. ,{m noryqeHus y3roro pe3oHaHca KflH ucnoJrb3oBirnacb

CBll-uoAynsqu, ToKa r.rH)r(exrlr.rr4 [onyflpoBo.qHr.rxoBoro na3epa (ruoayrsuus Aaer

MHoroqacrorHoe r.r3ryqeHue, ncnoJrb3yeMoe ,4rs sa6;loAenus pe3oHaHcoB K[IH). Bunonuenu

cr.rcreMarr.rqecKHe r.r3MepeHr.r., sasucr.rr\,rocreii cABr.rra pe3oHauca KflH or r.r3MeHeHus

TeMleparypr,r uouoqaroueii s.refixu u CBY-lrorqnocrrz. B qacrHocru, uccJleAoBaJlacr

3aBrrcuMocrr) AonroBpeMeHHoii cra6unrnocru aroMHrlx KIIH-.Iacos o'r nrr6opa uHgexca CB9-

Mo.qynrqufl nyreu nog6opa MorrlHocrlr CB9-usnyrenlrx. Tpa4uqr.ronno B MHHHarropHbIx

aroMHbrx KflH-qacax nrr6upaercr raxa.s MoIlluocrb CBq-rraoayrsqau, npu rotopofi floiloxeHlle

pe3oHaHca HeqyBcrBr.rrerbHo K Baprrarlrzflu nomroil onrr.rqecrcoil MoqHoclz ra:epa. B

npoBeAeHHbrx 3KclepHMeHTax 6ulo noxa:aso, vro 6olee o[TVMirJrbHr,rM .ruaerc.a nsr6op



rrHAeKca Moaynruut4 TaKr.rM o6pa3oM, qro6r,r rroJro)r(eHue K|IH-pesouauca 6r,t,ro

HeqyBcrBV Te.rrbHo r c:ra6m.r Baprzaqr.rrM Mou1Hocrlr CB9-uslyuenur, B pe3yJlbrare qero

rrroroB l AoJItoBpeMeHHa, cra6lrmuocrr aroMHr,rx qacoB 3aMerHo yryquaercr.

B f.nare 3 [cc:reAosaHll Mero.qbl IIo.qaBJIeHLL BnvflHr4fl cBeroBbIX cABIroB qacrorL,r

qacoBoro MarHrrro,qt4 rroJrbuoro CBr{-nepexoAa B aronax Rb (cnepxrouroe pacuenJreHr.te

ocHoBnoro cocrorHt4, Ha qacrore 6,834 ffu) sa c'ra6umnocrr KBaHToBETx craH,4aproB

rracrorrr Ha ocnoBe ,BJreHru KllH. Cseroaofi cABr4r ,Brrercs oAHrrM rz3 ocHoBHbrx t4croqHrzKoB

Hecra6urrHocrr.r r{acrorrr aroMHrrx qacoB lra AHeBHoM uacmra6e BpeMeHrr ycpe4neur.r. B

[poBeAeHHLrx gKclepr.rMeHTax 6r,uo norasano, qro cserosofi c4Brr pe3oHaHca KIIH:aue'riro

yMeHr,uraeTc, nprr ucnonl,3oBaHzrz rz3ryqeHurr nonynpoBoAHrrxoBoro ra:epa c cBtI-

NroAyrsqueft ero roKa I,IHx(eKrIt4H ga nolsoil r{acrore cBepxroHKoro pacuenreHr.r.s ro

cpaBHeHuro c qacro r4crroJrb3yeMbrM cnyqaeM MoAynsquu Ha noroe[HHofi qacrore.

B f.rane 4 6u.na npone4eua 6om,uras 3Kcnepr.rMeHTa;rr,uar pa6ora r o6racrlr onruqecxorl

cneKTpocKonvv atoNros Cs c ucnoJlb3oBaHrreM MoAynr-rpoBaHHoro Jra3epHoro rr3tyveurs p.rrr

paspa6orxu KoMla(rHoro KBaHToBoro craHAapra qacrorr,r s onruqecxoft o6racru cnexrpa. B

HacTorrqee BpeM, KoHKypeHurzro 3ToMy floaxoay cocTaBJrreT roJrbKo MeroA, ocsonannsrfi na

4a1x$orouuofi cnexTpocKofivri ar:ouon Rb. Oasaro, c roqKr.r 3peHr.r, flepcrreKTr.rBr,r

AocrIrxeHI,L 6oree alIcot<oi cra6unr,nocru rracrorbr, MeroA cnerTpocI<oaElI MoAynI{poBaHHLIM

Ir3nfIeHLIeM B[,IUIrAItr IlpeAloqrllTenbHee. B qacruocru, 6l;ta ucc.]reAoBaHa Bo3MoxHocr],

3aMeH6r MoAynrqr4r.r Jra3epHoro r.r3ryr{eHrzs BHelrHuM 3OM sa fiprMyro CB9-rr.ro4y:rrqr.rro roxa

HaKaqKV [onylpoBoAHr,rKoBoro na3epa c pacflpeAeneHHofi o6paTuofi cr.s:r,ro. B noJre ero

Moaynr.rpoBaHHoro r.r3nyqeHur 6rr,ru ucc,rerosaHbr y3xue cy6aonnepoeocne pe3oHaHcbr. a

TaK)r(e [peAno)KeHa r{ pe,rnrr3oBaHa flonspuMeTpr,rqecKa, TexHr{Ka ux perrrcTpau[fl Ha ocHoBe

cBerolrHAyllllpoBaHHoro ,nuneisoro Auxpor.r3Ma. 3ro rossoruro cy IecrBeHEo yBerr{qrrrr,

KoHTpacr cy64ouepoecrux pe3oHaHcoB, qro B [epcneKTr{Be Mo)r(er o6ecrequrr 6olee

BbIcoKyIo cra6umuocrr co3AaBaeMoro Mr.rHrrarropHofo orrrr4qecKoro craHAapra qagrorbr.

B 3ar,rrcqenrlr crlopr'ryl rzpoaaHr,r ocHoBHbre pe3ynbrarbr AuccepraulroH Hoft pa6ortr n

o6lacru rrx Bo3Moll{Horo [pIrMeHeHIzr.

Hayvuan HoBrr3Ha pe3y,'rr,TaroB pa6oru

- Cnyvaii, KorAa pe3oHaHcu KflH eo:6yxAarorcs romroil c necyuefi vacToroii (vo) n

BonHoft, coorBercrByroqefi oAHoii r.rg 6oxosrx nonoc (+1 r.r:ru -1 nop.r4ron), go uacroaqero

BpeMeHV uccneAoBancs AoBonbHo cla6o. fl:ra floryqeHu, 3Toro pexr.rMa nos6yut4enur

ueo6xo4rzuo, qro6u qacrora MoAy.[qqr4u [3nyqeur4, coBrra,4aJra c qacrorofi cBepxroH(oro

pacxrenneHr.rfl B ocHoBHoM cocrorHlrfi aroua ffij,rr). B nacrosulefi Ar4ccepraqr4oHHofi pa6ore n

3Harrr,rTerbHoii cTeIIeHr.r ycTpaHeH flpo6en B sToM HanpaBneHr.r]i, a r,rMeHHo, H3y{eHbr flapaMeTpbr



rr cBeroBbre cABrrfu pe3oHaHcoB KflH, Ha6nroAaeMr,rx B nap6x aroMoB 87Rb npu qacTore

MoAyr.srIHH f*: f.6'= 6.8 I-fq r.r [poBeaeHo cpaBHeHrre c pe3ynLTaraMLI, [onfIeHHbIMIr B

rpaIfiUIroHHoM pexr.rMe nos6yN4euua npu J*x 3.4 ffq. Tax>xe ebrflonHeua cra6ulusuqut

qacrorrl MlrKpoBonHoBoro reHeparopa no ua6;rrcaaeltrM pe3ouaHcaM r4 r.r3Mepeua AeBr.raqu,

Amaua.

- llpu cra6uau3arllrr4 qacrorbr rro pe3oHaHcaM KIIH s noAasrsro[]eM 6orbrxr4HcrBe

HayqHblx pa6or, a raKxe Bo Bcex rr3BecrHr,rx HaM o6pa3uax Mr.rHr.{arropH6rx KCr{-KIIH,

vcnonb3yeTc, MeToI cLIHxpoHHoro AeTeKTHpoBaHr.rr, B KoTopoM qacToTa cKaHr4poBaHrrfl

pe3or{aHca cyrqecrBeHHo MeHblre u}rprrHr,r pe3oHaHca (runuuurre 3HaqeHru FWHM n

Mr4ur,rarropHbrx .aqefixax c 6y$epnrru ra3oM rrexar B Arzarra3oHe = 1 - 10 rfq). OAuaxo c roqxu

3peHI,It ynyqueHr4s orHolreHug currtutlll:ry npeAcraBnrerc.f, uHTepecHbrM r,rccreAoBarr,

pexlrM, B KoropoM qacrora cKaHLIpoBaHIz, cylqecrBeHHo 6o,rsure urupunrr peronanca. Taxoil

<glrualruuecxuii) MeroA no:6yNgeulra pe3oHaucoB KfIH asaloruqeH rxrrpoKo r{cflonssyeMoMy

uero4y flayu4a-.(perepa-Xorna (n!! e onruqecxofi o1tacru cfleKrpa. B sacrosqefi

AlrcceprallltoHHofi pa6ore MeroA Ar.rHrur,rqecroro nos6yNgeHr4, [pr{MeHeH ( Mr.rHr4arropHoMy

$usuvecrouy 6nor<y, pa:pa6oraHHoMy s ZIO CO PAH, raccle4onasa secra6ulssocrt KCH-

KIIH

- flpore4euur,re 3KcleprrMenTr,r, orxpLmrr nyr6 AJu co3AaHr4, rvrnuuarropuoro KCV n

onrHqecKoM Ar.rana3oHe c ncrrolr bloBaH Hev nprvo MoAynruuu roKa AuoAHoro DBR-narepa Ha

CBV qacrore.

- Perucrpaqra.a selunefinr,rx pe3oHaHcoB rrpr4 rroBopore :u.rsefirlofi florspu3ar1ufi

npo6lrofi BoJIHrI Ha 45 oruocureruuo BoJrHr,r HaKarrK[, [o3BoJrrer r<ax s6asurrcs or 6onrmoil

IoAKnaAKLI B npoxoArrleM cltruilJle (tar xax Hepe3oHaucHbre KoMrroHeHTEI no:rg cla6o

r:aurto4eiicrnyror co cpe4oft u npocro BbtqHrarorc, na 6a.,rauurolr @oro4erexrope), rar u
tIoBLIcI4r6 orHorrreHrre curuar/urylr B ToM cJryr{ae, KotAa rrryM HaxoAr.rrc, Brrrle flopofa

Apo6oBLrx xr),iraoB r.r3JryrreHrrs.

Hayvuan u npaxTrrqecRas 3HarrflMocrr, pa6orr,l

Hayvuaa HoBr{3Ha rr reoperrrqecKaJr 3HarrlrMocrb Arlcceprarl}r}r I4.C. MeceHsosofi

3axJlrcqalorc, n paspa6ouce lr pearlI3aulllI HoB[,Ix MeroaoB ua6mo4euzx a perrrcrpaunr4 y3Krrx

rr BrrcoKoKoHTpacrHLrx pe3oHarrcos K[H. flpu co:4aHl.ru Mr.rKpoBonHoBoro KCr{ oro

Aocrlrrarocs no46opou orrrrrMaJrbHbrx sHaqeHr.rfi lrHAeKca CB9-rraogymqura, onrr.rvecxoit

MoIIIHocrIz Ii reMfleparypbr rueilxu 4.nx Mr.rHrzMu3aurr[ [oJreBbrx cABrrroB peaouaucon KflH.

Eruu pa:pa6orauu u onpo6oeaubr HoBbre Meroar.rxrr Ha6:logenur pe3oHaHcoB KIIH npz CB9-

MoAynrqrrrr na3epoB He Ha noJroBr.rHHofi .racrore cBepxroHKoto pacqerlneHEq ocHoBHoro

cocrorHlr, aroMoB, KaK 3To o6brqHo ,4eJraercr, a Ha flornofi qacrore. .ftr pea.,rusaqlru KCr{



nplrMeusnocb 6ucrpoe cKaHrrpoBaHrre pesonauca KIIH c rprrMeHeHI4eM TexHVKlI cT a6urusaqull

qacrorr,r Mr.rKpoBoJrHoBoro reHeparopa, ana,'rorzqsofi nreroay flayn,qa-,{peeepa-Xoraa r
ollTlrqecKoii o6l/1actu cIIeKTpa. 3ro nogsoraro 3Haqr{reJrbHo yJryqmr.rrE xapaKreprrcrr.rKrr

paupa6oraHHoro KCY, npensruraroulre Mr,rpoBbre aHaJrorr.r. llpu pea,rusaqur4 oflrr4r{ec(oro KCq

flpr.rMearnacr oprrrrzHanbHa, flonrprr3arlrroHHaur cxeMa perrrcrpauu]I pe3oHaHca KIIH so

BcrpearHbrx Jra3epHblx nyurax. TarNe An, MLIHI.IarIopu3aqIrrr raKoro KCV npalraeurlacr CB9-

MoAynrq[, noJlynpoBoAHrrroBbrx nirepoB Mecro o6stqHo xcnonb3yeMoro BHeIIIHeTo

o:rerrpoonr qecKoro Moaynrropa (3OM). B sxcneplruen'rax 6r,Ira [poAeMoHcrpl.IpoBana

Bo3MoxHocrL [oJryqeHr.r, B[,rcoKoKouTpacrHrrx pe3oHaHcos KIIH tl ,(ocruxeHlls BLIcoKofi

cra6fi rluocru qacrorbl onrlrqecroro v3nyqe*ufl .

flparruvecrar 3HaqrrMocrb Arrcceprarlr4oHHoi pa6orrt 3arrloqaercrl B [pLrMeHeHI{}r

[onyrIeHHLIx 3KclepIIMeHT,UrbHr,rx pe3yJ]bTaToB An;t co3.4aHI,L slIcorocta6[I],nrx KCr{

Mr.rrpoBolrHoBoro Ir orrrrrqecKoro arrafla3oHoB. Ouv nocrpe6onaHLl B Merponoruu, cnyr:uuronofi

HaBr.rraquu, uupoKonoJrocHbrx KoMMyHrr(aqusx H Apytfix npl{MeHeHrrrx. Taxxe rolyveunue

pesyJrbrarlr uoryr 6r,nr uclonb3oBaHbr npn pa:pa6orr<e r.r co3AaHr{r4 Bbrco(oqyBcrB}ITeJI},HEIx

Mr4Hr.rarropHbrx aroMHr,rx ceHcopoB (uarurarorterpor, aKceJlepoMerpoB, rrrpocKonoB,

rpanuuerpon) 4lr pasuoo6pa:Hbrx rpr.rMeHel{rail, rurovaa IrHepu[anbH)'Io HaBzraqurc,

reo<puszry u MeAVurrHy.

3aNreqanr.rq

2.

4.

L B ftase 1 r,nrerorcq HecKoirrKo us6rrroqHllx a6:aqes, 6e: noropux rer(cr Arrcceprarlulr

BbrrJlrneir 6sr 6olee coaepxaren bH brv. euruv.

B hase 2 npucy'rcrnyror [oBTopr,r B TexHrzqecKoM orrucaHr.ru cxeM gKcnep I\reHToB, An.,r

Jryqtltero Bocfipr.r.rrrr4lr nn$oprraquu nyqtlte crpyKTypnpoBarb tercr z y6parr rroBTopbr.

He4ocrarouuo ro4po6uo s lrase 2 or,uca:u Hosuii l.reroa MoAyJr.rrunr4, Mrrr(poBoJrHoBajr

rrro4u$r.rraqux rr,rero4a flaynga-,{penepa-Xo:ua.

B 4uccepTaquu n lraee 3 cpannunarorcr 4na cnoco6a na6lro4enux p*oHauca KllH npu

MoAyrlquu Ha 3.4 ffq, u 6.8 lfq. flpu arolr na:ep nos6yN4arouluft KIIH e<f@erl

neo6xo4uuo HacrparrBars Ha pa3Hbre AJrr.rHbr BoJrH q,o6lr n cryuae 3.4 I-fil NroAyrsquu

6oI<osHe no.rrocbr oKa3anrrcb B pe3olraHce c nepexoaaMl-i B flapax uerorlHoro MeraJr,]ra, a B

cryqae Ha 6.8 ffq ocHoBHoe ri3nyqeHr.re + oaHa us 6oroesrx noJroc oKa3a,TlIcL B

aHaJrorr4rrHoM pe3oHaHce. Oqeuru pa3HI4IILI xapaKTeprrcrrrr( Jra3epa Ha 3Tux Anr{Hax Bo.rrH He

rrpvBeaeHbr.



3ax,rroqenue

Orlenusa, AlrcceprauuoHHyo pa6ory I4.C. Mecensosofi n qelou, cneAyer orMerrrrb

axTyaJrbHocrb nocraBneHHbrx 3a,4aq, 6onb[ofi o6reu npoBe,qeHHblx 3Kc[epllMeHrailbHblxx

IrccneaoBaHl,Ifi, norr{eHr.re corJrac[, c reoperl4qecKuMl.I npeAcraBJIeHI4rMIz, CO3AaH]re O6pa3lIOB

eHcoKocta6zrlulrx MrrHI4arIopHLIx KBaHToBbx craH.qaproB qacrorll. Brrcoxuii uayuuuii

ypoBeHb floryqeHHrlx pe3ynLraroB z xna,ru@uxaqus I4.C. MeceHsonofi uogrnepxAalorc.rl

ny61r.rxaquefi 7 uayrurrx crareii no reMe Arrcceprarluouuoii pa6oru B rr3aaul4flx I,I3 crrrrcra

BAK u aorra,4aulz Ha Mex(.4yHapo4uux xonQepenqu.rx.

TeN{a Hcc:reAosaHLL Alrccepralll4oHHofi pa6orbl I4.C. MeceHsosofi coorBercrByer

nay.+rofi cneuprilJrr,Hocrrr 1.3.19 - Jlasepnax rpl.tsura. AnropeSepar npaBrrnbHo orpaxaer

coAepxaHue Alrcceprallur. .{uccepraquoHu as. pa6ora yAoBnerBoprer aceu rpe6onauuxu

IloloNesr.rg o nop{AKe npucyxaeHrrs y.reHbrx crereHefi, npe4:b.ruxeMhlM K KaHAII.(arcKHM

AflcceprarlusM, a ee aBTop - Mecensona Zptlua CepreenHa - 3aqryxl{Baer flpflcyxAeHz,

yu6nofi creneurl KaHAIrAara @usuro-rraarenaaT uqecrrrx HayK [o cneqllilJlbHocrlr 1.3.19 -

llazepuar^ $u:uxa.

Orrun ne4yuleii opranusaqrau cocraBJreH Ha ocHoBe o6cyxAeHu, 4uccepraquouuoii

pa6orbr Ha HayqHoM ceMrrHape Br,rcurefi rrrKonbr npltKJlaAuofi rflnuxz t4 KocMI+IecKIlx

rexnonoruii.

OtsHe cocrasa,Tu: A
)rl i a.g.-v.,., Jluoryuonuu Jl.E.
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V 

4- x.g'-rra.u',Eapa,ueaK'A.

Cneqeuux o cocraBr.rre-lre or::r,rna: Jluoxylronuv Jleonu4 Bopuconuu, 4oxrop tfusuro-

MareMarrrqecKr{x Hay(, npo<peccop Buclrefi [rKoJIr,r [prrruIaauofi Susuxu t4 KocMI'IqecKr'Ix

rexuororufi, e-mail: Leonid@spbstu.ru, rea. 891 12878700

Cne4euur o cocraBl4rene orsuna: Eapanqes KoncranruH Auarolrenuu, KaHAI4Aar $ltstlxo-

MareMaruqecxux HayK, 4oqeur: Bstcurefi ruro:r,I npuuagnofi $usut<u u KocMI{qecKVX

rexnororurft, e-mail: kostmann@yandex.ru, rel. 89219840590


