
BbrqafiHbrx ctr,rryarlvrflx it:a o6lerrax vropcnofi r4HAycrpr4r4>, lpeAc: Ha coH0Kar-

Hr4e yrreHofi crenenuxzl,u4n\ara rexHruegKr4x HayK rlo cnequaJrbHo , erllraJl6rlocTta
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1. Ar<r,yaJrbHocrb reMbr

OiI3IilB
3rg.

o$raqzanrHoro orrrroHeHra AoKropa rexHr{qecKnx HayK npo0eocopa Qovr

J L J f -l-----|-^^^'^

<O6ecneqeHze 3JleKTpoMarnurHofi cosMecrzMo lrr4 oBeroAr,ro4nof'o dcee

Cepreebuva

eHl4fl B r[]le3i-

J4JrDnrrLr D ttlvtbl

iursx paArzrooneKTpoHH4rx pzcrpM ra cprJp;creCrpeurzreJrbHoe pa^:uarue ropa6enrHbrx paAr'ogneKTp.,'rrir" !,
Bbrr{r4cJrr4Telruofi TexHrrKr,r, [rr4poKoe BHeApeHrze Mr.rKponpoqeccQpn4x cdeacrB r{ irn6-
poBbrx 3JreMeHToB, KaK uara6onee coBpeMeH

6ucrpo4eficr:sze noAoSnrrx ckrcreM ocyrq

yM eHb rrre Hr{.s yp oBH.rr tr o Jr e3Hof o ar4rllaJra, y

refi nanoceK'yHA r4 3a cTrer cyrqecrBeHHoro

Ho c yBenrzrreHr4eM Srrg'rpo4eitcreus Bo3pac

npoueccoB, rrpor4cxoA{rrlr'Tx B ilepeqr4cJreHH

pa3rrzrrHbrx cr4creM uopcrzx cyAoB. O6opy

HoB.f,Tc-s sce 6onee Boctrpr4r4MrrrzBbrMr4 K gJre

.recrcofr lpfipoAbr..recKofr rrpr4poAbr.

TorIHr4KaMrr ocBeqe Hvrfl , HaskrHaror -"poiio
ocHoBe cBeroAr4oAHbrx lnaprn (CA), Koropbr

uorpe6reHr4eM, Ho, flBrg.f,cb HeJrr4Hefinofi [ra

I upzpo4u.

TorIHr4KaMrr ocBeqe Hvrfl , Hasr4Haror urnpoio

ocHoBe cBeroAr4oAHbrx lnaprn (CA), Koropbr

norpe6reHr4eM, Ho, flBrg.f,cb HeJrr4Hefinofi [ra

rpr4r{ecKyro ceTb, yxyArxar KaqecTBo sneKTp

C oo 6pax eHvfl, o 6 eclne-re H:afl Ha[exnofi

HI4qECKI4X ICI4CTOM MOPCKLIX CYAOB

uorpe6reHr4eM, Ho, flBrg.f,cb HeJrr4Hefinofi [ra

Tpr4r{ecKyro ceTb, yxyArxar KaqecTBo sneKTp

rapaHrr{pyroqr{x Hop €urbHyro coBMecrHyro (B gneKTpoMaruzrnoM ) paOory tscex

p acrxr4p e HI4e r4 cn o Jrb3 oB aHl4.rr Bbrqr4c JrkrTe JrbH

KOB OCBeIqeHrr_f, Ha OCHOBe CBeTOAI4OAHbIX

odecre.re Hrrfl Hx coBMecrHofi 6ecnepe6ofi no



o 5 e c neq e Hr4t[ r4x on eKTp oM arur zruo fi c o nM e clzM o crr{ (3MC) Kar( + H

anapufiuux pe)Kr,rMax.

B srou rrJraHe rrpeAcraBJreHHa-fl Ha or3hlB Alrcceprarlr4oHHit-f,

perleHr4ro Baxnofr HapoAHo-xog-f,ficreennofi 3alia'civ rIoBbIIIreH

locllrIIIeHHa,I

HOCTI4 CI{CTEM

3neKTpocna6xesu fl B qracrvr oSecneqeHr4.rr SJreKTpoMafHurHofi co

oAHoro ocBerueHlz-s B I4creMax gJreKTpocna6xeHyr-s o6tercroe rrrolcr<

H op M zlnbH ofr u avapviau<>it p a6 ar e, I]p eAcraBJrrr ercr Be c bMa a rcryari r n

cTpLlrr [p.r4

Ar<ryanrHocrb rrpo6revlrr urccne4oi aHr4: fl. onpeAenrerc_rr ra ii reoperfuver-

c r<o ft r4 9 Kcnepr4 MeHTaJrb H ofi zsy.re HHo crbro BJrLrflHVfl gneKTpoM:a

pyeMbIX Cr{ racrovnzra vr eBera, Ha gneKTpo'lexHr{qecKkre cr,rc'retvrfr cy4

evr e$$errl4rtHblx verofi B I4 cpeAcrB 3aqkrrbr or HaBOAr4Mbrx r4Mr4 [oKpB 14

floerovry, HecMoirpfl Ha Aocrr{rHyrbr

cJro)KHbrx rexHr{rrecrzX cracreM cyAoB K bn

Sz:uuecxofi npzpoAbr, ora 6onrrua-f, roruln
qeHrzs oneKTpoMarHzruofi coBMecrr4Mocrrr c

rpocua6xeHprfl cyAoB, rpe6yer Aarruefirrre

pa3BvlTLrfl, rITO 14 OrrpeAeJrI4JrO OCHOBHyTO rlgJr

rpocua6xeHprfl cyAoB, rpe6yer Aarruefirrre

pa3BvlTLrfl, rITO 14 OrrpeAeJrI4JrO OCHOBHyTO rlgJr

MoAenb cy4onofi oJreKTpogHepferr.rqecrofi c

AOBaHr4fl 3HelpfeTr4rrecKlrx xapaKTepkrcTr4K gB

KOMIIJIoKC 3l(Cnepr4MeH['anbHbrx HccJreAoBa

ToqHr4KoB cBrgra r{ noKarBarenefi 3neK-TpoMar

KUMITJIOKS 3r(OrreprlMeHll aJtbHbIX I4CCJIeAOBa

ToqHr4KoB cBrgra r{ noKarBarenefi 3neK-TpoMar

sHepfr4r.I B cr,lrcTeMax gJreKTpocHa6xeu ug, o6

anapufiurtx pexr4Max. Co:4anrr uero4ulruanapufiurtx pexr4Max. Co:4anrr uero4ulru

o6ecne.reHr4ro oJreKTpoMarHrlrnofi coBMeqr

crzcreMax ocBerrleHr4s o6rer<ron vropcrofi

up eenuv afi Hr,rx c r4Ty al:,Lrflx.

cBe'ri0Ar4-

2. Creuenr o6ocnoeaHHocrr{ HayqHbrx no.noxelrui{,

peKoMeHganluit'. cQopuylrpoBaHHblx B Al{cceprarl[rrr ux Aorcropepirocrp r HroBu3rra.

Hayvnrofi no'u:rirofi o6na4aror pa^spa6oraHHbre aBropo'r rup.*lrr!..nr. MclAenr,r

cyAonofr sneKTpooHep.rerl4qecrofi crrcreMbr An;t r{cc,[eAoBaHr4r pacnfocrf aHekrnfl Bsrc-

Snurepa Hil

rrayqHbrx no.noxelruii, ilr,rno4oni u

rxkrx fapMoHr,{qecKzx (Bf) cocraBJr.rrrcruvx ToKa 14 MeroAr4Ka pa.cqera

ocHoBe aHaJnw3a aMrrnn4[yAHo-BpeMennofi x&pra619pvrerprKvr oc]le hHrl
I r--------,

ocHoBe aHaJnw3a aMrrnn4[yAHo-BpeMennofi x&prarlepvrervrKvr oc]le rpunlcrr!, zsraepe*rroii

"7_



rrpr4 rroMonlzt quopoB( o JrroKcMerpa H pe3yJrbrarblreoperz.recxi,rx

HbIX I{ccJle4oeannfi no 6ecne.reHr4ro gJreK'TpoMarH?rrnofi cosv ecrla BETOTEXHIIqE-

cKprx uzger.uit Ha ocHoBe C,4 r4cr

crofr r4HAycrpr{rr B HopMzurbHbrx yc

Hayrnyro noezariy rrMeror

rerr4rrecKr4x xapaKTepr4erkrK C!, uc

TepHbrx AJrr r{opMaJrbHbrx u ayaputrrHbrx pexr4MoB.

OSocHoeaHHocrb HayrrHbrx rroJroxreHrurfi, nrrnoAoB Lr peKqM rrpeAoTaB-

JreHFrbrx B Ar4cceprarfkrra; rroATBeplKAaercs. coorBercrBr4eM pesy.rEr{rorr Bbr CJII4TCNI,HOfO

OIIb3OBAHI4-

qeTOB rqO,I4C-

neAOBa;f wfi.

Paspa6oraHHbre rr Ar4ccep rar\ur4 MareMarzqecKpre MoAeJrr{, Jrr"l.n brrr,re Fpo-
rpaMMbr r4 €urropuTMbr AocrarorrHo y6e4rzlrenbHo rroATBeplnA€rHbr

rrepLrM:eHTzrJrh-

nTrt

ra+[b

DKcrrepr4MeHrzurbHbrx vccneAo uaH{zii,

MoAenrx npraHrlunos z o6ocnonu{Hn

AeHHbIX TII4AJIeHHbIX paCqeTOB I,I

Ha IIpaBIZJIbHTOCTb 3aJIOX€HHbIX B

pon;eHrafi u 4onyuleuzff .

locronepHocrb pe3ynbraroB, noryr{ennsrx n pa6ore, uo

crbro HayqHc|-o6ocnosaHHbrx MareMarkrqecKr4.K MoAeJrefi , yverov
Ha perxeHue 3aIia'g.u uQcte4onawuit, apryMeHTr4poBaHHOCTbrO npr{H

JIb

3KC

bIM

ofpaHr{qeuufi; ; anatllgoM r43BecrHbrx pa6orr B LrccneAyerr,rofi o6nacfa,

BnI4rIrOIrdI4X

ryqeHzfi 14

Hbrx r4ccJrel.osauuil' rrpQBeAeHHbrx JIr4qHo aBTopoM; yAoBnerBop.arpn

eM pe3ynbTaToB c AaHr{brMr4, rroJry

ony6lzroBaHHbrMr4 e riayvuo-rex

cneAoBaHzfi anropa Ha MelnAyHa

-J- ^.^ ^.TexHr4qecrux ron$eper rrflx.

P asp a6 o'r aHHafl B Ar4c c ep r arluvr M areMarr/rqec Ka.rr MoAeJrb rl rr p [ 6

TaMrI np oBeAeHH bIX Teoperl4llec Kr4 x 14 ccneA ouauui't, Korop bre rr or(ut:

3aJroxeHHbrx B MoAenb rnprrHrlr4rros z o6ocHoBilHHocrE, rrpr4Hrrbrx

uuft.



3. 3na.rulvrocrb p 3yJrbraroB Arrcce

Hbre KoHKperHbre rryTlr ux uclroJrb3oBaHrl

3na.rnuocrb rrpqllcraBJreHHofi pa6or

JIsr pacruvpvrb Mero4rlrrecKyro 6a:y upo

3 JI e KTp O O C B eilIeHr4fl CyA C) B, 14 CrrOnb3yrOIIILlX

HZKOB CBETA.

3. 3na.rulvrocrb p 3yJrbraroB Arrcce

flpa penrenutr nqcraBJreHHbrx 3aAaq aB'rop r4crroJrb3oB€ur oo

.Ie cxzfi alllalp aT, Bblt{r4c[uTenbHylo TexHr4Ky

ilparcruvecKoe 3HaqeHrre r4Meror peK

BeqeHI4t cyltoB co Cl[ r4crorrHt4KaMrr cBera,

r vJrDrrJ rv r v1\rrlr\J

ilparcruvecKoe 3HaqeHrre r4Meror peK

BeqeHI4t cyltoB co Cl[ r4crorrHt4KaMrr cBera,

neHcr4pyroqee ycrpofi c'nno An-rr rpex$asHn;x

Harpy3KaMr4 r4 BrrepBbre tr3MepeHbr 14 [poa
Cl ucrouHr{rKoB cBera E oJreKTpr4qecrofi oer

Hrafl evereM ocHoBHoro ?r ayapufruoro ocBqrr{

flpu perrreHr4rr uQcraueuHbrx 3a4a-u a

-IecKrafi anuapar, Bbrqr4qJrr4TenbHyro rexnzky

cJreAoBaHrzfi nonoxeHo MareMarr4rlecKoe MoCJIEAOBAHI4II NOJIO}KCHO MATEMATI4IIECKOE MO

II-'IX c paclpeAeJreHHbrMr4 r4 cocpe.uoToqeHHbr

lloryvenHbre B Ar4oceprarlr4kr HoBbre pe

AyeTc.[ ucnoJrb3oBaTb 0 faHr43ar{kr.rrM, pa3pa

o 6rer<roe p a:rnr4qHoro rna3Harl eHprfl,.

Marepaanrr, npe4craureHHbre B Ar,rccep:ritrlr4r4, xapa

HanpaBneHlrocrbro pzr:pa6oror. Onz co[rep631 ooBoKyrrH

o6o6rqeHufr, tt orBeqarcT 3aAarraM coBpeMeH oro pa3Bx{trr4.f, Teopzrr4

o6ecne.reHLr-fl eS$errraBHoro $ynrquoHlrpoBaHr4-rr coBpeN{er{H

cyAoB.

ftry6;runaquu. OcuoeHHe pe3ynbrarbr, rroJryqeHtHbre B

lloryvenHbre B Ar4oceprarlr4kr HoBbre pe

AyeTc.[ ucnoJrb3oBaTb 0 faHr43ar{kr.rrM, pa3pa

oJIeKTpo cua6:xeHrzx u cl cinerq eHLrfl npn co3Aa

rJurt
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JlraqHufi BKJralI aBTopa. OcHosHrre

T€urbHbrx 14 c cJr eA oB a:r'uii, nonyq eHbr aBTop oM

cnelll4€LnbHocrr4 5.26.02 <<EesonacHocrb B rr

crpuu).

PearuraqHfl v BHeApeHHe pe3yJrbrartr rr rt+rvAl,vrrtrv l,vJJ drD r 4

OcnoeHrre reoperr4qecKr{e u [paKTr{q

B OOO <Pe$rpancQlor v:n)r.kr:a:zpr4HD) rr

paSorrr <<O(5ecne.reHlre oneKTpoMarHutrofi

na o6rer<rax MopcKofi uu4ycrpvrkr>> u s OOO

lloly.renHbre B Aizcceprarlrrlr HoBbre H

peKoMeHAyeucf r4crroJrB3oBaTb npoeKTHbrM

AaM, p €l3p a6 arrrs arcqlrM 14 oKcrrJryarr4pyroq

fracceprarlr4{ xopouro o$opMJreHa, c

crparyufi. Crpyr<rypa pp6oru Jrorr'rrrHa r.r or

AUr CC epTarlr4rzt 143 JrO)KeHBr rp aM OTHO, JrOf 14 lre

Kona.rHofi Sopvre.

ilo 4racceprarlnrr Molr(Ho cAeJrarb cJr

I. Wz pa6orrr ne cbsceN4 rcHo, KaKr4M o

uzfi uoryr Srrrr npr4MeHeHbr Anfl o6ecue.reH

rarlrBHoro BJrr{f,Hr{fl CA r4croqHzKoB cBera H

uzfi uoryr Srrrr npr4MeHeHbr Anfl o6ecue.reH

rarlrBHoro BJrr{f,Hr{fl CA r4croqHzKoB cBera H

CJf, B 3aMKHyTbIX noMetqgHldflX Q IICKyCCTBeHFrlrnare reuruH.hrl4r(aMr4 uBpra.

2. npu paspa6orKo Meponpuxruit ro yMeHbrueHraro BJruflrrkrfl FA Ha rd,auecrno jlex-
TposHeprr4r4 B cerl4 aBTppoM HeAocrarorlHo y,IeneHC) BHZMaHLTT nQsuoxHciorra uplnuteue-

H:r^fl annaparr{blx cpeAo'[B 3auII4TbI, I4x HoMe rsrarype, xapaKTeprzc]rnxarr,r u o6racrn !pu-
MEHEHI'Ifl.

np.f,x{eHr.rf,, xapaKTepHbrx Anr HopM€urbHbrx

[r4ceepTar{uu HeAocTaTOqHo rroJrHo oTpaxe

nolefi, HaBoAr4Mbrx ro4oB kr :aanpfiKurtuit

Borlpoc flBlrflercfl, AocratoqHo aKryaJrbHbrM AJr{ crerpr€rJrr4crort, pf6otarorfrrx B aairuoii
oSracru.



)Karorllafl cil O co 6Ho cTb rrep eKp brTvrir. rroMeqe

KaK cJrelcrBtre ocBeqeHHocrr{. Xorenocr

Ar4Mo (uttu Her) yuzrbrBarb AaHHoe no:,qefic

Benr{rrr4Hy o cBeIIeHHo cT 14.

5. AeropoM DKcnEprIMeHrzLrIbHo rrccJreAoBzlrrocr! BJrr4qHr4e C! ucho.tnftxo" c,".{r, 
"a

I4cKa)KeHI4e nalpxxe rzft B cerl{. llpe4cranlrflrrv eirr Ianr,:pe{ Alrs $aapa6or.rr4KoB
cBerI4JIbHZKo,B [paKTI4rIecKI{e peKoMeHAar\utv aBTopa, nonyvengrre np+4 npoBeApFrpr?r

SKCII epr4MeHTOB, n O KO.HKp eTHbrM MepolpllrrTvrtrM, yMelrn,[raroq?[M I
6. llonyu4B HoBbIe Ha) {HbIe p*yJrbrarbr no paocMarpr{BaeMO. IIorIyrI4B HoBbIe Ha) {HbIe p*yJrbrarbl no paocMarpranaenapii \rpo6ireue, aBlplp, K

co)KaJreHl{ro, He BbrcKa3aJI npeAno}Kenzfi noco)KaJreHl4ro, He BbrcKa3aJI npeAnolKeHr4r4 fro

coBeplreHcTBoBaHl4ro MeToAoB OTIeHKLI BJr

HarrprlKeHuitn cern,

7. B gurcceprar{r4z paccMorpeHo BJrprt

npf,xeHrr-s B eleKTpra.{ecrcofi cerrz. llpe4cmn
poe rpe6oBarrue oneKTpoMarnratrofi coBMec

oAH brx I,rcTor{Hr4Ko B K I,rr\4rrynb cHbrM rrep eHan

laHuue :anaeuanizx B olpeAeneuuofi

He cHr4xaror HayqHofir H npalcruuecrofi qe

renbcrByer o Heo6xoAr.IMocrvr Lr qenecoo6p

p,aHuir e .uaHHofi o6lacrrz.

[uccepr:aqur. rBJrtrerc-s eAr{Holr4rrH

pa6orofi, coAepxrlT coBoKyrrHocrb rro

cBr4AeTeJrbcTlByeT o Jrr4,-rHoM BKnaAe aBTopa B

Hayunrre rroJroxeHr{fl, BbrBoAbr kr

AI,I C C ep Tar\VU;. C OVCKaT e JI,I, .4 O CT aT OqH O CTp O I
Co4ep;xaHr4 e aB'rqpe$epara coorBercr

B qenoru uo padg're Molr(Ho cAeJrarb

1. [uc;ceprar\1rfl. Xapuronosa M. C.

coBMecTkrMooTZ cBeToAI4oAHOrO OCBerqeHr4

vropcr<ofi vn4ycrpkrkr>>, [peAcraBJreHHa-fl H

TexHr4qecKl{x HayK, rBJlf,eTc_f, 3aBeplxeH

MOpCKOT4 IdIIAyCTpLrkr>>, [peACTaBJreHHa_fl H

TexHr4qecKl{x HayK, rBJlf,eTc_f, 3aBeplxeH

BbrrrorrHeHuo[ na aKTyanbHyro reMy, B Koro

3a4arrLr oSecre.IeHus gJJeKTpoMarnzrnofi co

o 6r e r<rax rraop cxo fi r4Hllycrpr4 Lr, 14 Meroq efi, sa



3br MaTepr4uuroB AkrccepTarlvrr4, aE

KOBaHHbIX paOOT MOI(HP CAeJrarb BbIBoA o roM, qro no aKTy€lrrbHo

lrp aKTr4qecKofi 3Haqr4 Mq c Tvr v Ao cToBepHo cTr4 rron]n{eHHbrx p e3yJt

lr'afl.pa6ora Xapurononp M. C. coorBercrnyer Kplrrepr4f,u uo n. g,

prAKe npkrcyx{AeHufl. yleurx creuenefi)), a ed aBTop, Xapuronon I\

cJryx{uBaer rnpucy}KAe}rl4f, yueuofi crerreHr{ KaHAr{Aara rexHr4qecK

Hocrr4 05.26.02 <EesorfacHocrb B qpe3Bbr.raftHrx craryarlrrrn (n v

ooeclleqeHplfi uMeldvr

AOKTOp TeXHIzIqecKkIX

((>D

lloAuzcr o$uqlran

3anepnro:

flouorunurc rra

I4 Oe3OUaCHOCTLI

eparra apMuu A.B. Xpyrdsa)
yrc, npoQeccop

OQuqzalrnrrfi o

Ilpo$eccop rca$e4prr <

14 aBToMarlrKa) Boen

O|KBOY BIIO <Boeu aKa4eMvrfl MaTepr{iubHo-TexHrrrr

fO OIIIIOHEHTA r{}rr4qa 34yap4a Hra

P. llpu

}KEHI{'

epfee

IIo

r II0-

, 34-

{urb-

r).

rcrp ocna6x(eHr{e, oJreKrpoo6opy4o

rrHcrr4Tyra (unNenepHo-Texnuuecxoro)

raToB
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