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Ha aBTopeQepar Aucceprarlu u Maureposa flan.na Eerenneslrq:r

<Pa:pa6olKa KocMlrqecKoro ucrorruLrKa I{oHoB Ira ocrloBe BblcoKorracrorHoro rIoHrloro

ABurareJlfl))r [peAcrasreHuofr Ha coIrcKaHlre yqeHofr crenenu KaHAIrAara rexHl{qecKlrx

HayK IIo CII€IIHad.IbHocrlr 05.07.05 - <'[eu!'IoBbIe, 3JIeKTpopaKerHbre ABr{rareJru H

3 H eproycTa H o B KrI !'r eTaTeJr b H blx a IIII a p aTo B))

/{uccepraqaoHHatl pa6ola Mau-repona n.E. rocB.sueHa axrya,rruofi TeMe co3,qaHr{t

KocMl4rlecKofo HcrotIHItKa l4ot{Hofo [yqKa Ant yBoAa o6r,exroe KocMLIrIecKofo Mycopa c

reocralll{oHapuofi op6urlt. flpe4veronr HccJlenoBaH:ztr B pa6ore rrBrsercq BbrcoKoqacrorutui

I4crorIHIrK IroHoB c HHAyKIInOHHbTM fa3opa3pf,AHbrM y3J'roM 14 rrleneeofi uouHo-orrr4qr3cKofi

cucrenroft, $opuapyroulefr cxollr{MHpoBaHHtrfr x,ruHoenAHtrfi raoHsrrfi flyqoK"

Hayuuan HoBu3Ha pa6ortt 3aKnloqaercr B ToM, qro Ar4ccepraHt pa:pa{5ora-t

BblcoKoqacrorsuil Hcror{HHK I{oHHofo nyrrKa (BtII,{I4fI) c rrJrocKrlM rrrrAyKTopoM u

SepparoeuM cepreqHl4KoM, a raKxe co ruer,reBofi lrouHo-onru.recKoft cuc.reuofi; roropr,rfi

oo:raAaer nr,rcoxofi 3HepferI4qecxofi e$rleK'ruBHocrr,lo H MaJrbrM rronyyr:roM pacxoAgr\docrrr

r4or{Horo ryrrKa, yron pacxoAHMocrr.r He npeBlrca,r 3 rpa4ycoa.

Taxxte croI4T orMerl4Tb pa:pa6orxy HoBofo cloco6a uHrerpa,rruofi Ar.rafHoorgKrr

ra3opa3psAHoro y3ra, no:nolrrcrquii Aerann3upoBarb 6a,raHc BV-naorqnocru BHLILIII u

BF,I'BITTF' KaqecrBo rexHarIecKHX peueHllit n ucnotHeHuq Bcex 3JreMeHToB ra3opa3prllHoro

I,I CTOqHUKA [J'I43MbI.

Pa^:pa6orau :oH4onltfi cnoco6 n:uepeuufi Maccbr r4oHoB rr;ra3Mr,r H ToJrr(zHbr 3oHAoBofo

cJloq B HeBo3MyqeHHofi MaKcBeJInoncxofr nJIa3Me. flpe4:roxceu cnoco6 KoJrr4rrecrBesHoft

oueHKH 6lnsocru sKcrlepl4MeHra,rrHofi rrJra3Mbr K MaKcBeJrnoBcKofi cpele. flpeAlolreHrr

cnoco6 lr ycrpoficrBo An.s OIIeHKI4 nJlorHocrr4 HoHHoro roKa Ha 3Muccr4oHHtrfi o;rexrpoa (33)

HoFlHo-orlTuqecxofr cplcreMbl (l4OC) HcroqHHKa rzoHoB. llo,ryueH Oe:pa:rvlepHrrfi xpulepr.rfi

oIIeHKI'i coorHollreHHt pa3MepoB co6uparolleii noBepxHocrn 3oHAa A noBepx1rocrrr

3oHAoAep)KareIrfl, rIo3BoJLf,IoIquil cuuzurs nofpeuHocrb 14 3MepeHrifi soulaMu Jleurtrrcpa.

Paspa6oraHa z I'IcrIbITatIa uoc vt3 rpex nrocKr{x aneKTpoAoB oo rqeneBblMr{

orBepcrHflMH, IIo3Bon.srotuat c(l)opnrllpoearr rc,ruHoez4ur,lfi flyqoK c Mn!,rbIM yfnoM
pacxoAl4MocrH' r{To o6ecne'li't,ro IIpHMeHlzrvoc'rb tsLIVL4tl rnr{ petlteHz.s KocMr4qecKax 3a1;.1 3a
cBer Bblcoxofr creneHH paBHoMepllocrll nlia3MeHHoro o6pa:onaHr4s BHyrpr{ ralopa3p-sAHo;o

o6l€iua' Pac'{.rurna IIyreM o[pereneHbl 3aBacr4Mocr, yrna pacxorr4Mocrr,t or n:pune4euuo.o

nepBeaHca rroHHofo lyrrKa u uafiIeuu efo orIT



pacxoAl4Mocrl4 notrepeK rrlenei He npeBbrrrraer 3 rpalycoe. tr4suepeHae pacxoAr{Mocrrr aoHHofo

nyr{Ka rlo cneAaM Spo3lrn rurauoeofi 14 creKr.f,HHofr ur.iueueft no4rnep4r4no xopouee cor,JlacHe

pacv€rnr,rx rr 3KcnepI,rMeHTaJrbHr,IX AaHH bIX.

flparruuecKaq u reopernqecKaq 3HaqrrMocrb pe3yJrbraron pa6ornr

Pa-:pa6oraHa u rlpoBeAeHa orpa6orra KoHcrpyKrlr.rr.r la6oparopHoro Br{l4l4ll c

vera,uruqecrofi ralrepoil, o6ecne.{Hearoqeir eS@exraeHyio nuarHocrt4Ky JroKalbHbrx

napaMerpoB IIJra3MbI u Bo3Mox(Hocrb KoHTponq ee AaBneHr4r. tr4cnortgoeauze rIJIOcKofo

I4HAyKTopa c QepparoBblM cepneLIH[KoM oOecnequlo noBbrlreHHyro eneproe$SeKTanHocrb

Bqr4Lrn. fl,rocxue 3neKrpollbr l4oc co ueneBbrMn orBepcru.qMu yJryrrrxunr.r Soxycuponxy

r{oHHofo nyqKa.

Paspa6orana u peanLsoBaHa MerorHKa r.rHTefpan[,Hofr Auaruocluxra Br{-raHAyrflIrroHHoro

fa3opa3pqAHoro y3na Br{I,{l4lI, Koropat no3Bonlrra oueHr4Tb efo oleparlr4oHHr;re )w

KoHcrpyKTI4BHbIe napaMerpbl, orrperensrcilrrle Su:uxo-rexHuqecxrafi o6,rrax :a3renvs. BKJlrorrafl

creneHb coBepueHcrBa efo KoHcrpyKrlt4r4 H CXeMOTexHriKr.r JlHHr4Lr 3neKTporrr4TaHr4s,paspfl]Aa.

flponeleua AI4afHocrI4Ka JloKarbHbrx napaMerpoB rrna3Mrr s l-PK, BburBneHa BbrcoKa.fl

crerleHb paBHoMepHocrl4 napaMerpoB rrra3Mbr e fPK. Ycrpaueuue BJrr4sHr.re pa3Mepa

3oHAoAepx(areJrf tlo3BoJrl4no rloBbrcrz'fb ror{Hocrb a:uepeuuf rrJra3MeFr]rblx [apaMerpoB.

O6ecne'IeHa Bo3N'{ox(Hocrb 3oHAoBbrx }T3MepeHlrfi 'ro,rrqr4Hbr 3oHAoBoro cJror 14 }daccbr

I'IoHoB riJIa3MbI An.q KoppeKTI{ofo eu6opa :oHAoeoil leopHr.l, r.rcnonb3yeMofi Aln uHTeprrpe'rarlr{t4

pe3ynbraron usuepenufi .

flpe4loNeH H annpo6laponau qnoco6 a ycrpoilcrBo Anr oqeHKr4 rrJroruocrr4 r4orrrHofo

ToKa Ha 33 I'IOC. flolyueuual rollHecrb oIreHKH no3Bo,r.ser r,rcrroirbsoBarb pe3ynbrarbl rrprr

rrpo eKrrrp o Banun I4O C .

fl:rocxae 3neKrpoAbr I,IOC eK ne c Bt{tr4lrlll, ocHarueHHbrM rrJrocKr4M sneKTpolloM o

nonyqr4Tb cKonnr4MHpoeauHr,rfr [yr{oK.

e3yJrbTaToB

SeppuroeuM cepAeqHr4KoM, rr03BoJrr4.lr

f ocronepuocrr, rrod'ryqerr H brx

[ocronepnocrb nonyqeH Hbrx JlbraroB, Hayr{HbIX no,ro>xeHufr H cAeJraHHbIX BbluoAorl

pa:pa6orxanau, :Srlexrunuocr6ro r{x pealru3a\vt,

rqeTHbIX AaHHbrx, a TaKII(e HenpOTI4BOpeqr4BOCTbK)

AOCTr.rtHyTa HoBbrMr.r MeToA14qecK14M

cofnacr4eM 3KCrrepHMeHTaJr6Frbrx H

lonyqeHHofi Hu$opnra\ur4 c aH aJro fus brMrz AarrHbrMtr,qpyfr4x aBTopoB.



llo anrope{epary Motr(Ho

l),{zccepranr rrpt4Bo4r,rr Sopnry
BbrpaxeHr{e clpaBeAnr4Bo Ant

3ApflIA HaMHOTO MeHbrIIe xapaKTepHofo

cneAoBirno 6rr npr.rBecrr{ r.repapxrrro

rpooera, prrMep 3oHAa, pa[r4ya [e6aa)

2) .{nccepranr Hr.rqero He foBoprdr

BEDKHbIM, TaK KaK CI,IJIbHOe

BbrpaxeHlrr (2) rnfr ToKa HachrrrleHu

rrpelcTaBnreT CJTOIKHOCTb, cB.fl3aH

gKcnepr4MeHTilJrbHo r.r3MepeHHoro ToKa,

HcrroJrb3oBaJr HeKr4e yxuulpeHr4s,

ue6onuuyro rapMoHuqecKyro cocra

flponopufioHaJrbHa rrpfipocry roxa), roq

3) fiuccepraur r.rcrroJrb3yer r{3M

auaurvna Ha [peAMer 6rusocru K 0

rpr.rB oAr.rrc t xpur epuit 6 nuz o cru r o nf re

4),{uccepranr rpr.rBoAnr

olrpeAeneHr,Ir IToHHO|O TOKa HacbIuIeH

noreHrIIIaJI, r<oroprd Moxer 6rrrr ua

orpaHr,rlrlrrb oneKrposnrrft ror. B

rrpeBocxoAprrb parvyc !e6as, pr

piBMepoM 3oHAa. TorAa r4HTepnperarln,

cneAoBano 6u lpznecrn cooruorrreHr{e

3oH.rla.

Pesylnarrr pa6oru

ronQepenq vrrrx, vr AocrarovHo rroJrHo

3arc.nroqenne

B qenou, [peAcraBnennrrft n

BbrcoKoM HayqHoM ypoBHe pa6omr vrHoBpl

,{zccepraqvroH*as. pa6om. BbrrroJl

arTyirJrbuocrr4, HayqHofi nonagne rz

Poccuficxofi Oe4epaquz, rpeAb.sBrreM K Ar.rccepTarlr4qM Ha cor4cKaHrire yqeHofi crenenu

cJreAyloII|ue 3aMerraHr.rq :

(2) lts gneKrpouHoro roKa HacbruleHlrs. .IIaHHoe

nnofr nla:Mbr, B xoropofi pil:lMep clos o6reMHoro

znefiuoro piBMepa 3oHAa (nnocrcufi c-ryuafi). Anropy

crBeHHbrx uacurra6on (lnulrra cso6oaHoro

y4o6crna trvrareJrr.

MeroAe r.BMepeHr.rr OP33. [anuufi Borrpoc flBIrfleTcfl

e or @P33 AeJraer HeBo3Mo)KHbrM rrpr.rMeHeHr4e

. Kpoue roro, KJraccr4qecroe n3MepeHue Op3g

c AByKparHbrM 4uSQepeuqlrpoBaHr{eM
qro Aaer 6onuuyro norperrrHocrr. Eclu xe aBTop

pr,rMep, K rrocrorHHoMy HafiprxeHprro ,uo6anngn

(B sTOM cnyqae IICKoMtUI BTopiu npor.r3BOAHuUr

o6 grou cneAoBturo 6rr yuonaguvru.

yro OP33 Inr KaqecrBeHHoro r4 KoJrr,rqecrBeHHoro

Krlr{u pacnpeAeneHr..r.r{ Maxcnenna. llper gToM He

pacnpeAeJreHLr.s K MaKCBeJrJroBcKoMy.

Infl roJrrur.rHbr 3oH.4oBoro cJror (crp.12). Irts

o6u.rHo r.rcnonmyror 6onruroft orpr,rrlarenrHsni

ooJrbrrre gneKTpoHHoft renaneparypbr, .rro6rr

cnyqae ToJlrqr,rHa LroHHoro cnor MoxeT cHJIbHO

fl oAHofo nopr.qKa c xapaKTepHhrM nraneftHrrv

ynbraroB orrrarraercff or [JrocKofo cnfrar. Anropy

rreHHbx TOnrrIr4H cJrofl r,r xapaKTepHofo pa3Mepa

I,IC6 HA

l " ls2l

Bcepoccr,rficrux vl

ny6mzraquxx.

MexIyHapoAHbrx

AI,IcCepTaIIlII,I MaTepLIiIJr CBr.rAeTeJIbCTByeT O

lonyqeHHbrx pe3ynbTaToB.

s4q [ylarrrepoBhrM flaeroN,r EsreHrennqeM, no cnoefi

uqecxofr 3uarruMocrr.r orBeqaer rpe6onauuaM BAK



KaHAr4Iara rexHuqecKr4x HayK. a e€

3acJryxr.rBaeT flpucyxleHr.rfl eMy

cileqlranbHocru 05.07.05 - (T

JreTaTeJIbHhrx a[[apaToB ).

Orsrre cocraBuJr:

3ane4yroquia ta6oparopzefi Ns 4.1.2 -

r.rccJreAoBaTeJrbcKoro rIeHTpa

PAH, r.(f.-u.H., crapruufi uayuHufi

Tepeuronor r{rrlurpufi Buxroponu.r

125412, r. Mocxna, Zxopcxar yl. 13,

Yqeuuft ceKperapb OI4BT PAH a.

Auupon P.X.

125412, r. Mocxna, Zxopcxar yn.

(De4epzurrnoe rocyAapcrnensoe 6ro

BbrcoKr{x reMrreparyp (OI,IBT PAH) 12

82-44, webadmin@ihed.ras.ru

aBTop Maurepon flanen EsreHresprq 6esyclonno

CTeneHLI KaHALIAaTa TeXHI,IqecKLIX HayK IIO

3neKTpopaKeTHbre ABrrfaTeJrr.r r.r sHeproycTaHoBKr4

ererrpoSasuru

I1'.KVI V TENJIOBbIX

K

yqpexAeHr{e

r. Mocxna, yr.

HayKr.r O6reAnseuHsrfi uncruryr

I4xopcxax, A.13, c'tp.2, (495) 485-

Lr rrJra3MeHHhrx flpoqeccoB Hay*ro-

rpoqeccoB (HI4I[-4 SOTII) OI4BT

8 5 -9 6 -66, tereshonokd@gmail. com

, amirovravil@yandex.ru
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