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Ha aBTope$epaT AI,lccepTaql4LI XapuroHoea MaxcnNaet Cepreenvqa Ha' TeMy

<o6ecneq9Hr4e ?re,KTpoMafHHTHOfi COBMeCTT,TMOCTI4 CBeroAhoAHofo ocBeueHl',Iq B qpe3-

Bbrr{anHblx ct4Tya\nflx Ha o6},eKTax N4opcKofi raH4yc'r'pt4l4)), [peAcra]BJleHHofr na coucrca-

Hr4e yqeHoil creneun KaHAr4Aara rexH[.rLrecKHX HayK rto cneuuaJlbHocrl4 05'26'02 - Ees-

onacHocrb B qpe3tsblqailultx cl4ryaUl4sx (n vropcr<ofr un1ycrpraz)

Ceero4uoAllble (C[) ucroqHI4KI4 cBera

prrorcfl, B ToM LIHcTJIe 14 B MopcKoil nu4ycrpnu,

JrhBaHhn H fa3opa3pflAHblM14 JIaMIiaMh uMeFoT

o'fAaqe, pecypcy h 3KOJ'IOI'HtlHocTI4.

Cln racroqHLrKr4 cBera BMecre co BcrpoeHHsrM 6lorcou rvrra]r.I.uf' (apaitnepoM) flB-

JtflroTcfl ue,rhueilHoft :lexrprqecxofi Harpy:rofi, eos4eftcrnyroulefi Ha [I4Ta]ouyro ceTb

h yxyAtrraloqeft o6ulyro freKlpoMarHnTHyto o6craHoercy, a pa6ora ApafiBepa 14 u3MeHe-

Hr4r Harrpf,x(eHr4rr B rlr4Taroureii ce'ru qBrflrorc.f, fiptzr{t4HaMu rcole6aHuil ceeTosoro floro-

Ka, oKa:!brBaFourr4x BJrr4qHI4e Ha qeJroBeKa H co3Aarouax crpobocxonuqecrufi o$Qerr'

B:auN,roce.sgr yKa3aHHbrx sarropoe o[peAefifleT ypoBeHb sJIeKTpOMarHltrHoI

coBMecrr4t\4ocrrz (]MC) CA cr4cTeMbl OCBSUI9HI4q. B CeqSH Q 3TI4M TeMa 4UCCepTaUfiI4,

Ha[paBJ,]eHuofi sa petxeHue 3AAAqv O6ecneqeHns 3MC CA ocnerueFll4f B HOpMaJIbHbIX H

qpe.:sslqatiHbrx ct4Tyauhflx B cl4c'feMax 3neKTpocua6xteHns o6lerroB MopcKoil tltt4y-

erpr4l, t BJIsercr (ie:yclonuo arryalsHofr '

B 4UCCepr,u]|M:'l B[,lnorHeH KOMIJIeKC Teope'fHqecKl',lx 14 3KCnepI4MeHTfUrt',HE'IX HO-

c.rreAoBaFlufr XapaxrepyrcTHK c[ racrouHl4KOB CBe-l'a I] TOM lll4cj'Ier B COCTaBe cHcTeMbI

ocBeueHhr B HOpMaJrF,Hbtx 14 qpg3Bblt{ailHSI>l C}'lT)ialll4flx Als o6ecneqeHl4t 3MC CA

ocBeureFrr4r B cl4g,reMax 3r,reKTpocHa6Nenhq o6T,exroB MopcKofi nu4ycrpara. JllolyqeHbl

cneAylouII4e ocHCrBHbIe pe3yn bTaTbI :

-- pa:pa6oraHbr 14 peann3oBaHbr MeroAl4KI4 3KcrtepuMeHTaJIbHr,IX I4ccJleAosa[i/.fr' 3MC

c/{ racrouHl4t(oB cBera Ha ocHoBe KoMrureKca npu6opoB Artfl l43MepeHl4fl 3Hepferl4qe-

cKI4x xapaKTepucrllK CI racrouHl'lKoB cBe'ra;

- pa:pa6oTaHbt MaTeMaTI4qecKI4e MoAenI4 cyAoeofi 3neKTpo3HepreTfiqeoxofi czcreust

nr.fl t4ccreAoBaHt4t Bbtcuil4x fapMOI{HLIoQKHX TOKa c I4CIIOJIb3OBaHI4eM MeroAa KoH-

TypHblx ToKctB 14 Me'foAa y3IloBblx tloTeHuuaroB:'

- 
npeAnogeHa MeToAL{Ka pacueTa Ao3bI Q,rrarcepa Ha OCHoBe AHAII|{3A aM[nI4TyAHlo-

BpeMeHHoft >iapaxrepucTl4KI4 oCBglr1eHHoCTI4, I'i{3MepeHHOil qr'r{rpOBblM JITOKCMeTpOM;

B ITOCIIeAHee BpeMt l[oBceMecrHo BHeA-

TaK KUIK flo cpaBHeHI4IO C IaMflaMI4 HaKa-

cyuecTBeHHbIe flpel{MyuecrPa flo cBero-



-- 3Heprerr,rrlecKrie xapaKTepr4crr4Kr4 C[ ucrouHl4KoB cBera rlpl'l ilapaMerpax Hailp's)Ke-

H r4q, cooTBeTc'f By rolrll4 x H op M aI bH bl M u avapvitubl M pexH M aM.

Elaxuoe npaKTuqecKoe 3HaqelrHe uMerc-r o6ocHosaHHbIe B At{ccepraul4l4 IlpeAno-

)KeHnfl no ooecner{eHl4lo 3MC Cf\ racTouHl,lt{oB cBe'ra B cl4creMax ocBeuleHut oot'eKroB

vropfiroil I'lHAyCTp t114.

llocroeep H(Jcrb noJ'IYqeHHbIX pe3yr bTaToB fIOI[TBep)I(AeHa AaFIH bI M 14 D KC nep u M e H -

Ta,'rb gblx nccleAottaHu il.

llo rervre nhccept'auun ony'lluKoBaHo l9 HayuHux rpyloB, A3 H\4x 4-pe n xyp'-

HaJlax, peKoMeHAoBaHHbrx BAK Mrauo6pHayxn P{D, 14 oAI4H [arellr Ha [or'Ie3Hyto M0-

Aenb.

l-lo aeroperpepar.y r4Meercq 3aMeqaHr.re - Ha crp. 5 ronopnrcfl o (AocroBepHocrrl l'I

coot.Be-r.crnyrouer.i [.tHx(eHepHoil roquocrt4 cKoAt4t\4oc'il4 IIoJIyrleHHbIX aHaJII{Tl4qecKI4x

pe3ynbraroB c SrtxrrauecKHMr4 AaFrHbIMa 3KcnepI4N/teHTaJIbHbIX accleAonauufr>, oAHaK:o

KoHKpeTHbIX 3HaqeHI4ft cOoreergTByrou1ux rlorpe1rrHoCrefr paCqeTOB He [pHBeAeHo'

B qenoH,r ruccepraunn XapvroHoBa M.C. coorBercrnyer rpe6oBaHl4flM nynnra 9

[o1o]KeHr4s o lpr4cyxAeHhq yqeHblx creneueft - tBJIflerot Hayr{Ho-rcealurpnr&(I4oHHCril

pa6o-roil. coilepxal[eil peureHr.{e aKryanrHofi Hayuuofr :aAaqu o6ecneqeFll4fl 3MC CA

ocBeueHr4r B cr4crTeMax llreKTpocua6xreuhq o6T,ex'roB MOpCKOft r4HrgyCrpun, Xapurouon

M.C, AocrouH rrtr)r4cyxAeHr,rfl yueHoil cTeneHtl KaHAuAaTa 1s111p{rl€:cKl4x Hayl( ilo cneUln-

arrbHocrr4 05.26.Ct2.

lJorcr'op rexH. Ha'y'K, upoQeccoP,

3acnyxeHHstft Aeqre,'Ir uaYxra PO

lvlecrg pa6orur cDfBOV BO (fyMPO raueH14 aAMupana C.O. Marapona>>, npoQecc'cp

macpe4pst <CyAoetre aBToMarn3l4poBaHnbre 3nel(Tpo3Heprell4tlecKI,le cI4CTeMbl>, pet6.

ren.: (8 12\ 321 -53-83, e-mail: KuznecovSE@gurnrf.
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OT3hIB

Ira aBTop e Qepar Ardc ceprarlnu XapurolroBa Marculra C epreeouva
rlo reMe: <C)decne.reHlle gJleKTpoMarnr,rrHoii cosla:ecrr4.Mocnlr cBeroAr,rollroro
oc.Belr{eHl[fl B r{pe3Bblrrafinrrx cr,rryarlntrx na o6rerrax Mopcmofi nn4ycrpl{ID),
rpeAcraBnennofi B Ar,rcceprarlr{oHHbrfi coser A 307.007 .02 npu <DfBOy BO

<<KanuH r,rr{rpiarqcKnfi rooy4apcrseHHrrft 'rexH.r,r'qecr nft ynnnepo}rrer)
4rrx rry6lu.{Hofi 3auIrITbI Ha coprcKaH}re yrenoii crerle r,r KaHAx,rAala rexHuqeeKI,rx
EtayK no c.ueqln€ulbHocrlr 45.26.02 <<EesouacHororb B qpe3Bbnrafinmr cnryaqnxx (n

MopcKoA un.4ycqrun)>>

Cllcrevrrr ocBeru,eHl{f, sBlltlorc.tr cocraBxlofi .racrrro gJlercTpogHeprerur{ecKoro
KOMnJIeKCa CyAOE. If CJrr{ae BbrxoAa }r3 cTpo.{ ocHoBHotr0 ocrBerrleHr4rr cyAHa
anapufinoe oJry)KHT Itnt oSecne.IeHr.Lf, M[rHrdMaJrbHo-AorrycrlrMclfi ocnerqeHHocrr{ E

cyAoBbnx rloMelr{ennsx o6uero rroJrb3oBaHr4f,, rrogToMy LrccJIeAoBaH}re HaAex(Hocrrll
padoru groro o6opyp;oaaHvrr,IrMeer 6onruroe Hayr{Hoe u .[paKT']rqecKoe 3xrarreHr{e r4l

He tsbl3blBaer coMHenu,ft.
Ha ocHoBannu aHaJIpI3 u rexHuqecK[x (]peAcrB, aBTop npotseJr KoM[rJreKca

Teoperr{tlecKllx lI S.KcrIepHMeHTalIbHbIX ltccJle.qonaHrai.i xapaKTepucrraK cBeToAraoAHbrx.
IrcrorrHr.rKoB cBera u oco6ennocrefi ux. $yHrquoHr,rpo.BaHr{fl
oJreKTpocna6xeHns o6irerros uopcrofi rrHAycrprru.

K 4ocronHcrBaM pa6onrr Mo)KHo orHecrrr cJreAyroqee:
Bcl-neparrx, €tBTop [pr,rBoAr{T 9Kr]nepuN{eHTaJrbx{bre

sxleprerr+lecKl{x xaparcrepr4:crrrK 6omruoro qncna cBeroAr{oAHbrK n{cr,oqHuKoB oBera.
.Bo-nroprrx, B Ar{cceprarlLtu [peAoraBJreHO Qr,rJrbrpoK0MneHcupfror{eer

B CITOTCMAX.

r{ccJneA()BaHus

ycrpoficrar: Anf, qrex0arnrrx crrcreM gJreKTpocna6xenns o nemlHei.inbrMr4.
Harpy3KaMr4

B-rpert;rax, AocroBepHocrb reoperxqecKrix pesyJrbraroB pa6orn.
rloI(TBepx(Aaerct gKcneprrMeHTaJrbHbrMrr AaHHbIMrl, Korop€u o6ecueqnBaercr.
LICIIIOJIb3OBAIII{eM COBprQl4gHHbIX CpeACTB rr MeT0,Ur,IK npOBeAeHI4s uCCIeAOsaHHil.

Oco6oe BHn4:MaHHe cneAyer yAeJrr,nfb rrpaKTruecrcoft HanpaBJrerrHocrr,r
AI'IOCepraIIuoHHoro u()cJIeAoBaHVrA) 3aKrrcqarou:eecs B aHaJrr{3e SJreKTpouarnrarHofi
cotsMecrl,IMocru cBeroAl,IoArroro ocBerrleHr.r Ha cyAax pu6onpoMbrJro.Boro Slona.

Teu ne MeHee qe.necoo6pa3Ho orMerurb mexioTopbre HeAoqerbr:
1. Anrop 3iuIBJIter, rrro (oAHoBpeMeHHoe rroAKr.roqeHlre oBeroBbrx upnfiopon c

6onnurzu TtoKoM BKJIIoqeHrrf, qro Mo)Ker rrprrBecrlr x:
Hepa6orocuoc:odHocrll crlcreMbl aaapufinoro ocE]errleHr{f, rrpr4.
Bo3HrIKHoBeHrII,I 'rpesnrruafiuofi cr,IryaUl{Io. O4naro cyMMapHar MOxIHocr6
ocBeuleHl4fl 3rtaqI4TeJIbHo MeHbrlre, rreM gJneKTpoABl{rareJrefi, roroprte MoryT'
BbBllarb rIpoBaJI HanptxeHarr Bo Bcex oerlr. K rolry xre yrca3ar{br Mepbr rro
npeAoTBparrleHaf, 3TO|O rBJreHr{f,

2. Aarop yKa3blrtaer, qro crpo6ocnonlruecnr{fi sdlQerr Moxrer rrpof,BJrsrbcf, npr4
HaJIHqrIu MexilHI{3MoB c qacroroft BpalqeHnfl 6000 o6luun ll rcosSQarl[eHTe
rryJlbcallufi ocnerqeHnocrlrt 6onee I0%. ()4naro Ha cyAax c qacror,oi.i ceru s
50 fq acLlm(poHl{bre ABurareJl}r Moryr rrMerb qacrory BpaqeHprs, H€
lpeBbrrx€rrolqr4re 3000 06|rvrmrt, [oeroMy yfpo3:y Hrr Hecer.



3. Orcyrcrnyer r{ccJreAoBanrus, o pa6o're cBeroArroAHoro ocBeIrIeHI4fl B

repexoArrbnx lre)Krrrua>c pa6orbr rJraBHofi u anapzfinofi enextpocranqnfi; npu
nndpaqr,u, Br,r3BaHnofi pa6orofi rnasHoro AtsrirareJrf, r{ BcrroMorareJrbHbrx
ycTaxroBoK; B rrrr4pororvr pa6oqeM Ar,ra[a3oHe 'reMnepaTyp, arpeccLrsHoii cpeAe

I,I T.A.

Vraganurre tsbrrre HeAoqerlr He npr,rHr.rx(€rror qeHxrocr.a Ar{ccepralll{oHHoro
I{CCJIeIOBaHU'.

,{uccepraqm f,r}Jrrercfl saroH.reHHofi rrafrHo-KBann@nraqnrcnnofi paooToI,I,)

BblnoJrr{ennofi Ha Bbrc;oKoM ypoBHe. flonyreHHbre aBTopoM pByJrbTarbr AocroBepHbr,
BbnBoAr,r rr 3aKJr()qeHrrf, no pa6ore o6ocnoBar{br. Tarulu oSpasou, A}ncceprarlrroHHoe
plccneAoBarrrre orBeqirer rpe6onaHr,reM pa3Aena L[,4eficrayroulero <flonoxeHlrf, o
lpucy)KAeHr{rr }qerxbrK creueneft), yrBepx(AeHHoro nocraHoBJreH}reM flpanurenbcrBa
Poccuficrofi @e.qepargr{ or 24 cenra6pa 201.3 r. Jt{b 842 o noprAKe rrpr,rcy}KAeHr.rf,

yrdHrrx cteuenefi. Aarop Arrcceprarlnonnofi pa6orrr Xaputonon Marccnu
Cepreenuq 3acry)Kr.rB,aer lrpucyxAe:anirs. yrenoii crexreHr{ KaHALrAara rexHnsecKr,rx
HayK no cnequalrbHoorlr 05.26.02 - BeeonacHocrb B qp$BbrLrafinrrx cnryaqurx (n
uopcrcofi nn4ycrpuu),

3aae.4yroqnfi rarf e4pofi
Snerrpoo6opy4onanur cyAoB
r,r aBToMaTlr3arlr{rr qpo}r3BoAcTBa
(DfBOy BO <KeprreHoKoro rccyAapcrBeHHoro
MOpCKOTO TeXHOJTOTT{rreCKOrO yir}rBepCHTeT€D)

Io4runnoc)Tb noArrr{c.a }r
yAocroBepflo.

Y.reHrrfi ceryperapb

Ceprefi fpnropsenuu 9epnsrfi

rr 3BaH[ftfl r{epnoro C.f.

T'.B. I4croMlrHa

rocyAapcrnennurfi uopcnofiAapec opraHrr3aqnr!: OIBOY
TexHoJIOf rrrlecKltE ytrIIBepcIITeD>
2983 }tr, Pecrry6luna .Kprrir,l, r. Kepur, yJr. OpDKoHrfrKJ4A3 e, 82
rerr./Qarc (3656 1) 6-3, 5-85
e- mail : kgmtu@lkgmfir.ru
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Or:uu

Ha aBTope$epar llucceprarlu' XapnroHoua Marccnnla cepreenzva <obecneqeHue3Jle*TpoMaruuruoi[ coBMecraMocrlt cBeroArroAHo.o ocBeflreH'rr B qpe3Br,rqafrHrrxcuryalluqx sa o6reKTax uopctcoii HHAycrpr{[)), fipeAcraBJreHrroft sa coucKaHue yqe-HOi CreueHlr KaHr:'vrara TexHuqecKnx HayK no cileq[aJrbHocrn 05.26,02 <Eesollac-HOC'' B rrpe3Bbrqaiinrrx cr.rryarluqx> (n uopcxrofi rrHAycr )uu),
B 4acceptawrr4 tIocraBJIeHa I{ pelxeHa ar(TyaJrr,F{ar 3aAalra paspa6orKr4 MeroA uKLr r4e-cJIer[oBaHI{t 3FIepfel]I4TIeCKAX Xapal(Tepr4crlir( cBeroAr,roAFrbrx r4cr.oqHr{KoB CBOTa 4n_r o6eo-[er{eHl4's 3neK'rpoM€Lrnarnofi coBMecr'Ivlocrl4 , Kar{ecrBa 3rrer(TpooH'pf?rl4 B cl{0Ter\,fa.x3Jle*TpocFla6nteua's o6rexros uopct<ofi uHlJycl:prrr,r B rJOpMa,TbH'rx u aeapuitubrx pe)r(r4Ma)r,a TaK)r(e IIoBb[tIeFrr4e ycroii'rzBocrr4 Qynrcqzonr4poBalnflAaHHbrX Cr4C,.relsnqaftHrtx curyartuii. llpe4ro,teHHbre n pa6ore MeroAr4rfl4 orreHrfl4 

^r".T-ltl-o^n|Tlqfes-
)cTBa 3JreKTpo3Hep_fvru Ha ocHoBe aHaJnvrga aMnnI4TyAHO-BpeMeHHbrx xapa(Tepr4crr4K ocBeueHHOCTA nonyr{eFr-Itrbrx 3I(crepI4MeIJTa"ltbHbIM [yreM orJlLrqaercfl opufr4la.,JtbHocrbrc v o,rHocr4Te6Hofr npcl-rlrotofr.

Ha ocHoeaH,rr4 3KcrepI4MeHTanLHbIX r4 paclre'r'Hbrx rrccreAoBauufi aarop ycraHoBI4II:laBl4cl4Mocra Me)I(y llapaMerpaMl4 npoqeccoB r-ra Bcex 3Ta[ax npeo6pa3oBaHr4fl 3Hepfar4 oTSJleKrpl4tlecxofi cerz Ao I43nyqaeMofo cBeroBofo rro'oKa B cBerorl4oAHbrx I4croqHlrKax cBe)-la' o6ocnoBaHHocrb pe3ynbraToB, BblABr4rfyrbrx cor4cKareJre , ocHoBbrBaerc.,r Ha couraco-IlaHHocrI{ AaHHbIX cacreMHofo aHaJII43a c QarcuIqecKLrMI{ AaHHb,IMr4 3KorrepI4MeHT.JrbHr,IXzccle4oeauafr.
[o;ryveHru'>Ie pe3ynbrarbl IIo3BoJrr4Jrri o6oonona.fb [peAJro)r(eHr4rr no o6ecneqeHr4r]:lJIeKTpoMa*rursoil c'oBMecruMocrl4 cBerorexHl4qecKrr{ r,3Aen uh naoc}roBe cBeroAr4oAoB rBc)I4creMax ocBerueHl4;r o6r,emon tropurofi aFrA)i crltr4r4 E HopMarrrbFl;rx ycnoBrr.f,x. n rrp.rqpe3_g rlqarZHrrx cLrr)r l:|.r4try.
Al{ccepraIll4oHHat pa6ora BbItIoJTFIeH a Ha xoF)o[reM FrayqFrolv{ kr MoroAr4qecKON{ypoBlle' coAep)rlrT HoBbIe reoperl'Iqeclfl4e u 3l(cilepl4lvteHTaJlbHbre pe3yJrbrarsr. l.paxruue-cKat 3Har{ltMocrl pe3yJlbraroB l{ccneronaHufr rle Bbl3brBaer coMr-re nttfr. B ueJroM, ,,o Hayq-IltoMy ypoBHro I4 creIleHI'I anpo6aqa' Al4ccepra{'fl coo'rBercrByer rpedoeaHvrrM, rrpeA'rB-J'lreMbrM K KaHAaAarcrofi Ar4ccepragu.
cvurato' LITO lluccepralll4t Xapzronoea M.c. <<o6ecne.reHrre 3JreKTpoMarrr4rH.r)tcoBMecrI4Mocrl4 cBeroArIoAHoro ocBe[IeHI4,s B qpe3Bb].rafturrx evrcyarlr4fx ua o.terta>l

^'opcxofr 
zHA)/crpI4I4))' cooTBeTcrByer acenr rpecioeaHaqM, [peA'sBJr.i{efiirbr]vr K KaHrr4Aa.r-crcofr Atacceprar+tur I4 ee aBTop 3acJry)r(r4Baer flprrc)BoeHr4.f, eMy yqe'oft creneHu ]<aHor4ru:alTexHrIqecKI4x HayK ro creuuarlblfocTl4 05.26.0t <llesolacsocrb B x{pe3Bhrr{afrHr,1* czryarlr4-;rx> (n uopcrcofi uugycrpuu).

3 ar e4yro rqrafi xaQ e4p o fi <31 e rrp o o 6 opy4 on anae
<<K alr qarc xzfr f o cy g ap cTB er1 gbr fi TexHn.r e c xui.r

]i eno e Onee An ercc au d,o o eu,t.
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OT3bIB

Ha aBTope0epa'r Alrcceprarlnl{ Xapuronona Malccupra Cepreenuva <<O6ecne.teHr,te
sJIeKTpoMaruurrroft coBMecrllMocrlr cBeroAlroAHofo ocBeuleHns B upernuruafiHux
c[Tyalllrflx na obreKTax vropctcoft lrHAycrplru)>, [peAcraBJreHHoft na coucKaHrre yvenofi
crerleHlr KaHAI{Aara TexHllrtecKrrx HayK rro c[equaJrbHocrrr 05.26.02,- <EesonacHocrb B
rlpe3Bbrqafiurrx cnryarluqx (n uopcnofi nHgyclpnu)>>.

Ha,4exnax per6ora cucreM ocBeIIIeHLr-s [poMbruJreHHhrx o6rercloe .sBn.f,ero.f, onr{LrM r4.3

yclonuft 6eearapzfiHofo TexHoJIoFI4qecKoro rrpoqecca, ocyrqecrBlreMoro c npuBrer{eHlreN4
rIeJIoBeqecKI4x pecypcon. OrcyrcrBl4e gJleKTpoMarurursoii ooBMecrr4Mocrr,r crrcreM ocBerrlemzs
cnoco6no npI4BoAI4Tb K tIX necra6zmnofi pa6ore r4 HapyrreHr4ro ca.HrrrapHRrx HopM no
oc)BelUeHHocrlr, qro dr<asrrBaer pzrApoKalorqee sosAeilcrnve w rroBblfrraer yroMJrfleMocrb
rlepcoHaJla, yBeJrI4qI4Ba.[ pI4cK Bo3Hr{KHoBeHr4rr ayapu;it [o nprur4He qeroBeqecKoro Saxropa. l]
HATOTO{IIIIee BpeMt cBeToAuIoAHhIe rrcTorlHkrKr4 cBera BHeAp.rrrorc.f, Fra [poMhrrllneHHbrx
o6tenrax Ant [oBhIIrreHI4r{ eneproeSSeKTr4BHoorrr [por43BoAc,rB. Orurarco c yqer,oM
pa:rnoo6pasux cxeMorexHl,IrqecKl4x Lr KoHcrpyKTr4Bmbrx perueuufi, trpnMgFrfleMbrx B

cBeroAlzoAuofi npo4yKrJplvr, oAHI4M I43 ocHoBHbIX KpI4Tepr{eB rrpr4 BHeApeHr{I4 HOBbtrx clrcrervr
ocBeUeHI4.tI -flBrtlerc-fl o6ecleqeHlze vx gJleKTpoMaruurnofi coBNdecrr4Mocrr4 B cr4creMa.K
3JleKTpocHa6)Keull-f, [poMbIIIrJIgHHbIX o6rer<roe, xapaKTepu3yroquxcr HilJrrrqr4eM 6olrlror,c
I{uona I4cKalKaroUkIX Harpy3or. BrruecKa3aHHoe [o{TBepx(Aaer aKTyaJr6procr6 nocrerueunotft
B ,Il4cceprarJuu uayuHofi upo6leurr 14 [oryrleHHbrx r] xo4e ee perrreH.aJr pesyJrbraToB.

Cpe4z rloJlyqeHHrrx n pa6ore HayqHbrx r{ [paKTr{qecKrzx pe3yJrblaroB cJreAyer orMerrdrb:

1. Jla6oparopnax MeroAI4Ka oKcrrepr4MeHTaJrbHbr.K rzccre4clnauuft gHepr,err4qecKnK

xapaKTgpl4crlrK cBeroAl4oAHbrx rrcrorrHr4KoB cBera Ha Bcex oralrax upeodpasoBaHr4jfl
gHeprr4r4 or gJreKTpraqecroft cerrr Ao I43ryr{aeMoro cBeroBoro fioroKa.

2. MareuatuqecKl4e MoAeJIIz cyAoBoft gJTeKTpooHeprermrecxofi cucTeMbr AJrjr

I4CCJIeAOBaHI/U{ paCIIpOCTpaIleIlIdfl BLICIIIUX rapMOHI4qeCKI4X COCTaBJI.[IpilII4X TOKa,
gMkrccr4pyeMBrx uelunefinofi ocserzrelrnofi: narpysxofi .

3 " @urlrponoMrreHcprpyrcuee ycrpofi crno rJrr rpe>i$asnbrx cucrer,r
c neluneff HbrMr4 Harpy3KaMrr.

Buecre c reM no aBTope$repar! uMeerc-fl p.rrA 3aMeqanru.it

grerffpocHa6xeurar

1. Ha pI4cyHKe 2 HeKoppeKTHo orMeqeHir BeJrr4qr4Ha 4eftcreyroulux :lna.reH[ii
ocBeUeHHocrI4, ToKa I4 Hanp.rDKeHrafl Ha BbrxoJle ApaffBepa, flocKoJrbrcy orcqer rl

AaHHoM cryqae BeAerct or ocl4, rlpoxoArllleil uepe: HeHyJreBOe 3[raqeHr4e opArrHarbr.
2. Ha pI4cyHKe 3 upe4craBJreHa 3aBrrclrMoc'rb flapaMerpa ocBeureHHoc'rr..r EorH o-,r

BeiTI{qI4HbI HaIIpt}KeI].vIfl. CeTvI, OAHaKO B TeKCTe aBrOpeQe:paTa He fIOtCHer{O, qTO

xap aKTepr43yeT AaHHbrr4 napaMeTp.

Brrureyt<a^:aHHble 3aMeqaHr,Ir, He cHr4)Karor 3Har{r4Mocr6 nbrrrorrHeHHbrx IJayqHbDi

IrccJreAoBaruuit w rtoryqeHHhlx pe3yJrbraroB. Cozcrarenr s cnoeft pa6ore rroKa3a;r, rrro yMeer
cratsI4Tb 14 pellrarb cJIo)KHbre HayqHbre 3araqv. flocronepHocrb noryqeHn.Lrx aHarrurllgecKpt>t



pe3yJIbTaToB IIOATBepX{AaeTCr p93yJrbTaTaMr4 Mr{O[C)qUCJreHHE,rX sKClepLrMeHTUrJrbHbrX

r4ccJreAoBaHr4ft, []poBeAeHHbrx B ycJroBr4rx JraoopaTopr4ft r4 Ha AeficTByroupx [pqMbxruneHHbrx

o6'serlax. lloryuennbre pe3yJrbrarbr e lornofi crorren[4: r43Jrox(erxbr B HayqHRrx rpyAax r.r

arrpo6upoBaHbl Ira BocbMr{ Me}KAyHapoAHbrx HayrrHbrx xoHQepeurlr4lfix. llpe4cranrreHr{a.t

pa6ora coorllercrByer rpe6oBaHr4f,M, [peAbrrBnfleMbrM K KaHArrAaroKLrM. 4nccephaqruu, a ee

allrop, Xapnrouon Marcnu Cepreennu, 3acJry)Kr4BaeT rrptzcyxAeHr4rr yverlofi crerreuu
KaHAIrItara rexHr4qecKr4x HayK [o HayqHofi cnequzurbHoert4 05.26.02
vp es n uv a[H 6rx c r{Ty a rJlzflx ( nr lr op c ro fi rE n4y orp krru')\> .

flpoQeccop xa$e4prr aBTOMarr4Kr4 vr BBrrrr4cJTr4remuofi TexHr4tKrr OfEOy BO
<Mypnrancxr,rfi rocyAapcrseuHrrft rexnz.recK[fi yHr4Bepcr4Ter),

TexHr,rqecKrrx HayK, 3acJrylrertrruft pa6orHr4K prr6uoro xostrft crsa Pql
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Ha aBTope0epar ALracepraLryrv Xapulononar Marcc#vra Cepreeeuva
<O6ecne.reHr4e 3neKTpoMarnurnofi
Be[IeHrrr B rrpe3Bbrqafrnlrx cr4Tyaq
pvvD, rrpeAcraBneunofr Ha cor4cKaH
HI4r{ecKr4x HayK no cnerlr4alruocrz 0
.r afi urrx crrryarlr4{p)

Cnero4zoAHr,Ie Izcror{HuKH cBera (CA), flBrrflfl.ctl tt"orn"jfiuoii Harpy:xofi, ora-
3E'lBarcT nos4efrcrBhe Ha lll4Taroqyro oneKTpl{rrecKyllo cerb, )ixyArura-s gJreKTpoMar-
HIzrHyIo o6cranoeKy 14 cHI4xafl rralle';lr.Hocrb pa6orrr ncefi czcrbnarr lB rrpe3Bbr.rafiutrx
ar4TyarJnflx. oqeuxa 3Tofo nos4efrcrBvrfl 3arpyAHeHa BcneAqrBrre He,4OCTa:fO.rHOfr
r4:lyqeHHocrr4 BonpocoB aonMec.rr,rMocrz C),{ zcrovHr{KoB cBera
14 orcyrcrBl4e B 4eicrey [paBzriax rpe6oBauuu u vterb4crn xon-
Tpon-s gnn CI cBeroBbl czv o6pasoM, KoMrrJreKcHE,re 14 T@operuqe-
cK.ae I4ccneAoBaHllfl', HarIpaBneHHbIe Ha o6ecnerleHl4e 3neKTpoMaru.rurHofi coBMecrl4-
Mocrl4 C[ ocnerqeH:zfl B cucreMax gJleKTpocria6xeHr4-rr Mopct<ofi zH4ycrpr4r4, oco-
6enno B qpe3Bbr.{afrHrrx azrryar\Lrflx, .flBJrqror afl aKTyailbHbrMr4.

B pauxax I4ccneAoBalLrfl. aBTop peuran cneAyrcrrlrre 3agiuru: pa^:pa6orulJt Mare-
MilrHqecKyro MoAenb cyAoBofi slei<rpo3Hepferraqecrr.ozf cr4creMbr MOpcKOro cyAHa c
qe'[blo o|IpeleneHHt rloKasarerefi sneKTpoManrzrno.fi coe]raed,rzMocrr{ rz KarleerBa
iJ'lel{TpC3Hepil'IIr llrniz llc}fc.nL3ctsaF{I{:t C! i{c'iorlrlt'lt{.{irt O!3Te, ilpei.jr3)rieFiLi it SXcIle-
PI{MeHTaJIbHo IIpoBepeHBI oBaIlrvIfl sIIepfeTIlqQcKI4.X: XapaKTepucTLIK
cneror,r4oAHbrx cBerorexH B crdcreMax ocsed;,eHLrfl cyAoB, Ha 6ase
Bt'IfioJIHeHHbIX ACCJIeAOBa IpeAno)KeHE,I peKoMe{4aqrau no o6eclerre-
H H fO 3 Jr e KTp oM af Hr4ru ofr c oBMecrr4Mocrr4 C{ zc:louH a KoB cB ere}.

Baxurin'l pe3ynbraroru pa6orbl tBJrrrrcTcf, BbrBor{br, noJrylreHHr,re pacqerr{brM I4
3Kc[epHMeHTaJIr'HbrM nyreM, o Bo3Mox(nofi saN{eHe ltaMn HaKaJrI4BaLrptfl lr JIIoMLIHec-
I{CII{THrrIX JIaMTI FIa cBeToAI4oAHbIe 6e: cyulecTBe.HHoro cH14xeHfrx ra'recrBa oneKTpo-
3Heprl{a n cy4onofi cerrl, a BHocIlMbIe I{cKaxroHv[fl Moryr 6r,rm l(oMrreHcr{poBa}.rbr yc-
raHoercofr $znrrporoMneHcr4pyroqero ycrpoficr,na. .

I{eocnoprzMblM AocroI4HcrBoM npeAcraBreunofi pa6orrr flBrrflerefl ee [paKTH-
rrec;Kat HalpaBneHHOCrb, BHeApeHr4e pa^:pa6oraHHbrx MeroArrK E OOo <pesrpauc-
cfl0r zHx{eHepl4Hr)) Ha ypoBHe cleru4aJrr4croB no MoHTaxy, pel,roHly 14 HaJraAKe cy-
AoBoro sneKrpoo6opy4onalJns., a raKlxe rroATBep)KAeHa cupasx:ofi rpoeKrFlofi opra_
Hv'tarJr4r4 OOO <Asztnlyr-rrpoeKT) o Bo3Mo]KHocrrI ucrroJrb3o Bat;vfl pe3ynbraroB r4cc-
neAoBaHr{r B [paKTu.recxofr AerrenbHocrr4.

IIo aelopeQepary Mo)KHo cAenarb p.s4 3aMer{ aluuir.
l. [Ipn auanr{3e cklcreM oneKTpocua6xeru{r lpoMbrcJroBbr]( cyl(oB He yKa3aHo

orHoclrreJlbHoe KoJlI4qecrao Cf or o6rqero r4x r(oJrr4rrecrlBa, rrro cHrrxaer uH-
Sopua:rzBl{ocrb AaHFI'IX a BJrnflHLrLr ra'.'X r4ctorrHzKoB eBera Ha [oKa3i arerr,l
KaqecrBa 3neKTpooHeprr{I4 cy4onofi cerv 4.nfl rrccJreAyeMblx cyl(oB.

2. Zs ae'rope$epara He tcHo, KaKI4M o6pasona cBeroAr4oAHr,re vcroqHzKl cBera
oKa3blBarot oco6oe Herarl4BHoe BJII4.qHI4e B r{pe3nrrqafinruf cr4TyarlI4-sxt .
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Yxa:auur,Ie 3aMerralprfl, oAHaKo, He .rlBn-flIorcj[ [p]rHrlr4rplanbHblMz pr He cHLr-

flo4nzcr Onefrrruqeuro H

Vqenrrfi cexperapr Ce

FI.H.OlefiHr4rreHKo

3.P.CynefiMar{oBa
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I{ a al}Top e Q ep ar AI{ c c eprall krv Xaprn'oFroB a M.ar<c zu a C ep re en zua
< O 6 ecne'reHl{e g JI eKTp oMarHldrHofi cosN{ecrr4Mocrr4 c.B eroAr{oAHoro ocB erqeHrur B

rlpe3BblrrafiH6xx cI4TyaIIkIsx Ha o6beKTax MopcKoft wwllyctptrr4>>, ilpe1craBneHr{ofi: Ha
crll4cKaHue yqeHofi crelreHl{ KanAr,rAara rexHrrqecKax HayK rro crrerl;r4zlJrr,}rocrr,r A5.26.02 -

(Ii e3 on acHo crb B rtp e3Bblrrafi srrx cr4:Tyarlpurx (n rvrop croft rzn4yorpuz) >

Koucrpyxquz v xapaKTepvcrr{Kr4 TexHrrqecrc4x ckrcreM cyAoB, noryqarouvx KJracc
PerltcTpa rrpn rrocrpoftKe krlrr4 B rrpoqecce gKcttJryartlrryrLr, Ao.rDKHr,r coorBercrBoBarb
npI4MeHI4MbIM Tpe6oBaHI4.f,M npaBI4JI Peruc:rpa cyAoxoAc'rBa, B TCIM srrcJre rpe6oBaHr4rrM
llpaaun KJIaccI4SI{KauI4I4 14 nocrpofixz ruopcKrzx cyron (21anee - ltrpanz,na). HenpepbrBHoe
pa3Brrrpre MopcKoft I{HAycrpI4Lr vI TexnvrqecKoe coBeprueHc)TBoBaHr4e cyAor}brx cr4creM B p,rrAe

cnyqaeB rpe6yer cBoeBpeMeHHoft KoppeKTr4porlKrr rroJroxreHr4fi flpaarzn" O4narco 1rrfl
o6ecue'reuklt 6egotracnoft DKcIIJIyaTaIII4I{ cyAHa BHeApeHue HoBoro oSopylonaHr4rr []o3Mo)KHo
TOJIEKO rIocJIe Heo6xoAl{Mbrx ucilbrraHr4fr, v ocnzAereJlboTBoBaHr4ii. B oco6er{Hoorr,r 3TO
XAPA,KTEPHO AJI' CJIO)KHbIX TEXHI{qCCKI{X CI4CTEM HA OCHOBE B3AI4MOCB.f,3AHHbIX SJIEMEHTOB, K
KorOpblr4 MoxHo orHecrl4 cylloBbre cucreMhl ocBeIlIeHI/ut. B uacroflrrlee BpeM.rr AJrr qeJreii
ocBelrleHkI-fl HA CyI.aX [pI4MeIUIrOTC.f, rrper4MyrrlecrBeHrro pzt3prAHrie JraMnbr vJ JraMrrhr
HaKaJrr4BaHr.rx. BHe4peHr{e cBe'roAr{oAHbrx r4crorrHr4KoB cBe.fa [pr4 ycrJroBr4.a o6ecireqeHr4_fl r{x
SJIOKTpoMarHI''I'rHoff coBMecrl4Mocrla no3BoJILIT ct{I43I4tfE gneprodMKoorb pr lloBhrcklTb
sKcIlnyaraIII4oHHbIe xapaKTepacrl4Kll cl4creM ocBeIrIoHI{q. .E} cefisl4 o orlrM fIocraBJIeHHa.[ ]l
AI4ccrepraIIVLr lJayq]F^ax npo6noMa tBJlterc-fl aKTyaJIbHofr I4 I4Meer B6rco6yro [paKTr4qecKyro
3FIAIII4MOCTb.

cpe4Ia [oryqeHHblx B pa6ctTe HayqHbIX v [paKTr4qecKr'tx pe3ynbraroB cJreAye1orMerr4Tb:

1. Paspa6oraHHbre MareMarrlqecKze MoAeJrrr AJrr r4ccJreAoBiur{ur paclpoc,rp a1re1krfl
BbICIIII4X fapMOHPtqeCKI4X COCTaBJIflIO4I4X TOKa, SMI4CCI4pyeMbI.K CB€TOII,IrO[I{hIMlI
rtcrotIHI4KaMI'I B CyAOByIO Cerb, rlo3BoJr{nor [porr3BoArlT6 rnporHo3l4poBar{]ne [pLI
rtocrpofiKe vI MoAepHrI3a\ur4 cyAoB, odecueqzsa.{ rpr4Har:ve olrr4MaJrbHbrx
TexHaqecKl4x pelreHl4ft, cootnercrByroulvx rpe6oBaluzrM llpaB1rn Ferncrpa.

2. I) pa6ore BhrrBJreHo, qro rrptl rzcloJrb3orlar{r4r4 rcnoroAZo,qrrbrx LrcToqHrzKoB cBera
Bo3MolKHo Bo3HI4KHoBeHI4e crpo6ocxo[I4qecKoro er(Qercra, qro He yqreHo e u. 6.1.4
pa3AeJIa 6 <ocnerqeHne>> llpanul, [peArllzcbrBaroqeM flpvFr]rrMarb Mep6r rrc)
rlpeAorBpatqeHlrro crpo6ocKo[I{rrecKoro edl$erca ToJrrKo npfi rcrro4b3pBa;q1p1IA p
rlloMl4HecueHrHbrxJraMrr. tl U U b i D



3. Pesylnralbl aHaJIIr3a coBpeMeuuoft HopMarr4Bnoft 6asu s o6racru HopN4rrpoBaHrur

cBerorexHaqecKl4x xapaKTepldcrvr (SnzKep, BeJrr{rrr4Ha ra rosQ{lrarlr4eHT, tylrcaqzfi
ocBerlleHHocru) aKTya^rrbHbr c roqKr4 3peHr4rr rrepcr]eKTlreHofi pa^:pa6orxra rpe6oeaHttfi
K CyAOBOMy O0BerrleHflrc.

Bruecre c reM ro aBTope$epary r4Meerc.rr prA 3aMeqauufi:

1. tlpz orrvrcanlrra ueteeproft rJIaBbr rrepeq[cneHbr [poeKTBr paccMorpeHHbrx B

,AI4ccepraIII4I,I cyAoB. C yueroM MHoroqIlcJIeHHbrx orcbrJroK r llpanranarvr PerHcrpa
oyAoxoAcrBa l.Irfl AaHTIrIX cyAoB cJreAoBnJro yKa3arr, KJracc Perucrpa.

2. .Ha pzcyune 7 orcyrcrByer oreKTplrqecKuur cBrsb SpeoH-xoMnpeccopoB pKl z (pK2

o rrrr4HaMr,r fPIII Mr4Hyr BnJroreHeparop.

3. .['Is reldcra anrope$epara (crp. 16) ue frcHo KaK rrpe,ArroJrarae']rc.f, ocyrqecrBrrrh 3aMeHy
JIIOMIHeCIIeHTHbIX JIaMU Ha CBerOAr4OAHhre B CyrqecrByroqrrx cBe]tHJrbHr4Kax.

BrrureyrasaHHbre 3aMeqankrfl Hocrr peKoMeHrarenrnrrft xapaKTep u He cHr,rx€ror
3HaqI4Mocrb BBITToJTHeHHrIX HayqHbrx r4ccJreAoBaywit u rroJryqeHHbrx p$ynbraron. B pa6ore
pettreHa cJloxtHafl HayqHzul 3al.aqa, a noryqeHHbre p$yJrbraTbr r4Meror, BBIcoKyro
[pa](Tl4qecKylo 3Haql4Mocrb. [ouonepHocrb ur [pr4MeHvrMocrb iloJryqe]FrHbrx pe3yJrbraroB
rlolruBeplKAeHa pe3yJrbraraMlr gKcIIepLrMeHToB pr BHeApeHr,reM B npaKu4qecKyro AerreJrbHocrb
cyAopeMoHrnofi opraHI43aIII4Ia. llpe4cranJleHHbre Marepr4ilJrrr oSopvrnenrr rexHr4rrecKn
rpaMorHo c orcBIJIKoft r noprraarl4BHbrM AoKyMeHTau. Anrope$epar coAepxvr 4bcrarounoe
Konr4qecrBo r4cxoAtHbrx AaHHbrx, r4Meer rro_f,cHeHr{ff, pr,rcyHKra, rpaQurra.

C yuerou BbllrrecKa3aHHoro ivroxHo 3aKJrroqrrrb, qro XapuroHos MaKcr,rN4 Cepreenu.r,
3acnynfl4Baer rlpucylKAeHrrrl yueuoft crerIeHLI KaHAraAara rexHr,rqecKr{x HayK no nayvgofi
crIerII4iLJIbHocrI4 05.26.02 - <<EesolacHocrb B rrpe3Bhxrrafiurrx crrryaqnsx (n naopcrofi
uH4ycrpuu)>.

f nannrrii rzHxeHep-r4HcneKTop KanrauzurpaAcKoro

n%o 
-gg- IrlnrHzqxvft

Llnauut4rcuil Anerccaudp

2 3 642 2, e. Kanuuuuepad,
+7401 2952428

K anuu uu zp a d c rcuil $ uauan P o c c uilcx o eo M op c Ko z o p e euc mp a cy d ox o d c m B a.
fn a euutil utnrc eH ep -uH cne Kmop.
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Ha aBTopelbepar Ir4ccepTarlr4r.r Xapurouoea Marczua
SJIEKTPOMAIHI{THOfi COBMCCTI4MOCTI{ CBETOAI,IOAHOTO OCBEII{EHI{' B

o6rer<rax MopcKofi vtq[ycrpvrr4>>, [peAcraBneHHoft Ha c()r4cKaHr4e
TexHr.rqecKrrx HayK no clerlr4irnbHocrr,r 05.26.02 - (Ee3orracHocrb B

MopcKoft r4HAycrpr{z) ).

l. Mero4zKI{ I4ccne,{oBalrn.a gHeprerlrrrecKr{x xapaKTep.acrrlK cBeroArroJlHbx
a3nelrrfi.

2. floapo6Hbre pe3ynbrarbr gKcrrepr4MeHTzrJrbHbrx rrccJreroBaHr{fi
cB eToAt4 OAHbrx JraMrr 14 cr] eToBbIX npn6 op oB.

Coepeltenuble MopcKI{e cyAa sBJltrrorct o6rexrauz c BrrcoKofi crereHbrcf oHeproBoopyxeHHocrr.r,
3nteKTpo9HeprerI4r{ecKl{e c}IcreMbl KOTOpbrx r{Meror cno:xHyro crpyK,rypy t43 Bgar,rMocB.rI3aHrrbrx
sJIeMeI{ToB cyAoBoro sneKTpoo6opyAoBaHl{x, CnoenpeMeHHoe rexnkrqecKoe oscnpmufauwe, peMoHT rI
MoAepHlBaIII4t gneKTpoo6opyAoBaHl4t o6ecleql4Balo:t HaAexHoe n 6egouaotuoe OyHKqr{oH1rpoBaxve
cyAHa. C y'rerou rpe6oBaHl{[ enerrpoMarHl{THoft coBMecrr,rMocrr4 pa6orb]r rro [pqeKTupoBaHr{ro r4

MoAepIrI'I3aIIrII{ sneKTpoo6opyAoBalns. Ha cyAopeMor:rrHbrx rrpeArrpr4rrrrrx fipoBo44Tcfi Ha ocHoBe
Il:3BecTHbD( TeXIII'IqeCKLIX XapaKTepI4CTI4K LIClOnb3yeMbIX KOMfIOHeHTOB. llpu I{oIIOJIb3OBaHr4rr
otiopy4onanr4s. Ha ocuoBe rlonylpoBoAHl4KoBbrx [peo6pa3oBareJrefi Heo6xoAr.rMo ) {[rrbrBarb ypoBHr,r
3MI'IOOI4I'I BbIcIxl{X rapMoHI4K ToKa, rloTpe6flenlle peaKTIzBHoft naollHocTLr, a TaK Xe cooTBeTcTBHe
Tpe6oElaHI'ItM greKTpoMafHl4'rHoft coBMecrr4Mocrr,r Arrfl cy.uoBbx gJreK'rpoycraHoBoK, Koropbre
oTJII4qaIorct or rpe6oBaHkrir l.ns 6eperonrrx o6rerros. Conpeueunrre oBeroAr{oAHr,re cBeroBbre
npl'I6opbl pa3nI4rra.Iorcr pa3Hoo6pa3r,reM 3neKrpo- H cBe'rorexHrrqecKr4x xapaKrepr,rcrr{K. B p-{ne cnyqaeB
npoI43IloAI'ITeJIb He o6ecnequeaer npoA).KIILIrc rroApo6uofi rexnruecKofi ranQopnaaqueft, neo6xo4avroft
,4nUI pacqeToB npl4 [poeKTI{poEaHLII4 ocBeTI4TeJIbHbx gneKTpoycTaHoBoK. llo sToft upzuzHe KoJrrrrre0TBo
cBero.4l{oAHbrx I43,4eJInft, cepru(fI4lltlpoBaHHbx AJU{ MopcKofi orpacJrr4, Ha AaHr{brff MoMeHT neserzro. B
cBfl3Lr c 3TI4M TeMarrIKa Al4ccepralluoHHoro r{ccJreAoBaHr{fl, Ha[paBJreHHar Va pa3paSorKy
KoMIIJIeKcHofo IroAXoAa K o6ecneqeHraro gneKTpoMarnr4Tnoft coBMecrr4Mocrrr cBeroAr.ro.ugoro
ocBeI{eHI'I-fl, } IaTbIBaIoUarI sHepreTzr{ecKl4e XapaKTepIIcTI4KI{ uzgeluit V ocobeHuocTr{ vtx
(pynxqlronl{poBaH[rt Ha o6rerrax MopcKofi lr:anyorpr4Lr, a raKx(e Borrpocbr HopMr{poBaHr4-{ 14

orpaHl'IqeHrlt I4cKaxaIouII{x Bo3Aeitctnufi., flBIrflercs. aKT'yanrrroftunparcrwlecKr,r 3Haq[Moft.

Cpe4ra rIoJI) reHHbrx B pa6ore HayqHbrx u rllaKTr,rqecKr.rx pe3ynbraroB An{ cfreprr
rIpoeKTI'IpoBaHr4s. LI MoAepHrBaqvv cyAoBbrx crrcreM ocnerqeHr4r oco6oe 3Har{enlre rrMeror:

Ar,rpeKTop
I4flTlIE (3PA)

fpzropren

2017 r,

Cepr:eenuua <O6ecflerreHr{e
upesnrruafinrrN cr,rryarlr4-sx Ha

yueuoft crer{eH}r KaH.4}rgara
YpeenrruafiHbrx ct4Tyarlztx (n

cBpTo'r'exHr4qecKr4x

SHepfeTr4qecKlrx xapaKTepr{cTr{K

€'s
s,l

Ceqaqcnrmo o cooreeqrgtn
flFrdn!rffiF M!16 00?24-1 2l
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3. Pesynrrarbl I4ccJle,qoeaHzfi crpo6ocxon[qecKofo e(p$erra rrpv r4cnoJr]ssoBaHr.ru cBerorr{ortHbx
.[aMII.

4. (DNnnrpoKoMlegcl{pyfolqee ycrpoftcrno rnfl rpex{lasHrrx cmcre}d sJreKTpocH a6xeuus c
nennnefi nrnaLr Har.py3Ka.Mr{.

5. MareuaruqecKze MoAeJILI cy,aonofi gneKTpo:,Hepreluvecxofi c[creM6r AILfl r,rccne.{oBaHr4.{
pac[pocrpaHeHvIfl Bblcln.ux rapMoHl,IqecKr{x cocraBJrrrorqr4x roKa or nelzHeftnof ocnerzrernHofi
Harpy3Kr.r.

llo anropeSepary krMeerc-{ px4 sanreuanuft:

1. B ra6rurr1e 5 upzBeAeHbl pe3ynbrarbl I{ccneroBaHuit nrrusrtu.{ HerIaHeftnofi ocserrre*,uoft
I{afpy3Krr Ha noKa3arerlu Hecl4Hyco[narrbHocrr{ r'oKa vr HalpsxeHr4.f, Ha na6oparopnofi
tfr'Isrluecroii vro4enz cyAonofi ceru. l4z anrope(peperra He {cHo, rrorreMy rrprr orcyrcrBr{rr
HenvHefinoii narpysru B IIelrI perllcrpl4pyrorcs lrecr{Hyoor4AaJrbHrre roxr,r 1,1 Halprx(eHr4.rr.

2. lJa pI{cyHKe 8 zso6paNeHa cxeMa cy4onofi orrepfocr4creMrr, xapaKT,epHafl Anr aBrogoMHoro
SneKTpocHa6xeu[-f, cyAHa B pexl{Me crotHKI{, Koropafi r4crronmyerclr [pIl MoAenr{poB aHwr vl
oIIeHKe rloKa3arenefi neczuycot4.uaJlbHocrz. llpu gloM He yKa3aHo KaK B AaHHoM pexilMe
coorHocIzTc[ Bervql{Ha ocBerr'ITenuroft Harpy3l(14 c MorUHocrrro ocrarrbnrrx saneficrBoBaHrrbtx
3neKTpoycTaHOBOK.

YragauHrre 3aMeqaHvls. ilo antope(fepary Hocsl peKoMeuAaremnrrfi xapaKTep Lr He cHraxaror
3Har{I'IMocrE BbIrIoJIHeHHbrx HayqHbrx r4ccneAoBaHuft. I4cx<>4tr r{3 rrpeAcraBreHHbrx n anrope(fepare
Cne4enzft, AI'IcCepTaIIkIfl :FrAilvIcA]fra Ha BbICOKOM Hay{HOM ypOBHe, a rIOCTauneHHZUr '611yr{Hafl 3AAA1A
pellreHa B TIoJIHoM o6reue' lJlonyrenHrre pe3yJrbrarhl rrMeror BhrcoKyro npaKTr4qecKyro 3garr[Moorb,
rITO rIOATBepxAaerc-{ BHeApe}II{eM pe3ynbraroB r4ccJreAoBaHr4r Ha cyAopeMoHTHOM .flpe,rqupvxrrara. B
pa6ore 3Har{I4TerbHoe BHI'IMaIIIze yAeneHo gKcrrepaMeHTaJrbHbrM raccne4onaHzxM. Ilonyrenurre
aBTopoM pe3ynbrarbl AocroBepHhr, BbrBoAhr r{ 3aKJrroqenz.q o6ocHoBaHbr. Aeropdsep ut ]F{arturcal
rcnanzQraqr.rpoBaHrro rz aKKyparHo o$opulen.

o yqeroM BblllrecKa3alrHoro Moxno 3aKJrroqr,rrb, qro aBTop Ar{cceprarlzonnofi pa6o6r,
Xaparrrnon Mar<cut't Cepreenuu, 3acJly)Kr4Baer rrp[cyNeleHr,rr yqeHofi creneHu KaHrr4rura,r,exHrrqecKrzx
HayK rlo uayrHoft cllellrlaJlbHoctu05,26.02 - <BesorrocHocrb rB rrpesBbrrrafturrx cr,rryar-u4trx 1n rr,ropcroft
zH4ycrpuu)>.

lla.ransHr.rx rexHr,IqecKof o orAena

AO <CeernoBcKoe rrpeAnpr{r,rrre <OpA >

Omsue nodzomoeun Kpunoeuv Maxcuu Hurconaeeuq,
HqvanbHuK mexHwtecKozo omden a
AO < Ce emaolcKa e npednpunmue < OpA >,

238340, Ranuuuuzpadcrcan o6nacmu, e.Ceemnwil, y,n. JlVailrcuuoil, d.l.
T'en.: 8 (4012) 60-76-51, e-mail; ffice@erasvetly.ru

M.H. Kprrrtonwv

Ceraerellwo o cooreeqrenr
npoAnp!ffi H fW1 6.00e24 j Zl
or 19.12 d)16r. PoMikroro
l,lopcxro Perucrpa CyAoxoE B
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lffi#tx#Rn;; oStl] ECTBO C OtrpAH l4,l rH H ol4 OTBETCTBEH HOCTbK)
"nyKo fi n-KAnnH H H rpA.IU[op H EoT b-

Ns -lfuo,o A9,N 4n/F
no Ns

OT3bIB

na anrope$epar Alrcceprarlnu Xaprmonona trylarcarvra Cepreenr.rva
<O6ecne'reHl4e gJIeICTpoMaFHMTHofi conuecrr.rMocrr4 cBeroAvorHoro oc.BerrleHr4rr B vpesnruafinrrx
clrryallntrx na o6rercrax rvropcnofi HH,(ycrpprn), rpeAcTanaennofi Ha cor4cKar{rae \nrenofr cTeneHn

KAHAITAATA TexHuqecKr.rx HayK no cner{uaurbHocrr4
05.26-02 - <<EesoracHocrb B qpe3Bblqafinrrx caryarlu{x (n rvropc;rofi lan4yc-rpun)>.

{o6rrra nesrz u ra3a na urenr$e o6ycnonnuBafl' Tecrryro cB-s3b neQrer.asoBoro KotoirJreKca c)

naoporcofi rl{Aycrlplieft. flocronnKy rpoqeccrr 4o6rr.rlr u rpoHgrropT}rpoBKpr ue([rz H ftBa ffBJgrolrcn
ts3pblBo- u noxapooracHblMl4, a pa3JrrzBbr ne(fru npeAcraBJrmor cepre$ryro ylpo3y gKoJrofgrr, Tcl
Ko BceM ucnoJIIfyeMbIM Ha o6temax rexHalrecnr.rM cpeAcTBaM Ir crlcreMaM flpeAb.flBJrrrorcrr
noBbIIIIeHlHrre T1le6onaHlrfl K HaAexHocTu QynxqraoHvpoBaHrrfl. C yreroM BbrcoKofi crenenz
3x{eproBoopy)I(eHHocrrl obremon rvropcrofi He(!,rerasoAo6rrqra na4exfigc,rr
Qynrqr'IounpoBaqkrfl B 3naqnTemHofi Mepe onpelleJrrercr nagex.Hocrrio pa6oru
SJIeKTpOSHeprsTaqecKI4( CACTeM, B TOM TIUCIe CIACTeM OCtserleHlrr, KoT,opbre o(5ecnequnaftoT
HopM{urbrryro xl,BHeAetreJlbxlocrb nepcoHaJra u 6esanupufrnrtfi TexnoJronlaqecxrzfi [poqecc.
Conpervrennnre cBeroAl4or,Hble cBeroBbre npu6opr,r xapaKTepr{Byrorcr nrrcorofi
erreprrceS$eKrLlBHocrblo, AJII{TeJIbHrIM cpoKorra crryx6sr r,r c'rclfirocrrro K BHeurHr4M nc,iaeiicrnu-sla.
Ognaro ID( Bnep;peHue Ha oStercrax ne(frego6unarorqefi npoMbrrrrJreHHosrr{ BosMox(Ho roJrbKo
fipvr ycJIoBr{I4 o6ecneqeHlaq SrelcrpoMarHvnnofi, coBMecr}rMocTr4, Bi qa(IrHocrn, orcyrcrBr4t
HeAo[ycrl'IM]brx Bo3Aeficrnzfi lra KpI,ITaqecKr.r Ba:KHbre c[creMbr r{ TexnoJroruqecrcnft [poqecc.

B cn-f,sz c BtbIIrrecKat3aHHbIM TeMarI4Ka Al,rccepTarlvoHHoro rrccneAoBaHnifl, HanpaBJreHHilr Ha
o6ecneqenze groKTpoMarnzrnofi coBMecruMocrr4 cBero,qx{oAHofo ocBerrleHr{r Ha o6rerrax
uopcrofi Ll]d[ygrpplkr, flB;rra'f{.rcfl. arcfyanbHofi ra nparruqecKr.r srraqraprofi.

cpe4ra roJryqeHHbrx n pa6ore HarrHbrx pe3yJrbraToB AJrfl
np oMbrrrr JreHHo crr.r o co6oe 3HaqeHrag rrMeror :

l. Pesylrrarrr 3KcnepuMeHTaJrbHbrx uccneAonannii gHeprelaqecrn{x

cBeToALtoltHbrx r,rcTorrHr,rKoB cBeTa.

Pesyrr'arsr uccne4onannfi oco6ennogreli tpynrqnonuproBaHrrt
r4croqHl'rKoB cBgr B gJrelcrpogHeprerr.rqecKr/D( cr.rcreMax MopcKr{x cyAoB.
PesylrraTu accne40nannfi, IloATBepx(Aaloqae Bo3MOXiHOqr,r,

cr-po6ocrolruecroro eQserra B crrcreMax ocnrerqgHus Ha ocrroBe
ASIOTIHLIKOB CBgrA.

2.

I

ue(pre4o6r,rnaroqefi

xapaKlepBrcTr4K

ctseTor(proAHbrx

BO3HI,IKHOBEHIi'

cBeToAr4oAHbD(

Poccrr
236039, Konrnznrpcrs
yn. Kreacron, 23

Ten.: (4012168-00-22
Tenl$or,rc: 14012lr68-19-99
E- moil: l(MN@KLD.[UKOIt.COM



Mex4y reM, rro anropetpepary l4Meercr 3aMeqaHr,re B [JraHe orcyrcr]1r4fl aHaJrr,Ba

coBpeMeHHoro cocrotHrr;l pb,IHKa cBeroArroAHbx cBeronnx upu6opoB, cepTlr(flrquponarrHhx AJnr
I4C[OJIb3OBArfnfl. ]fla MopcKL{X cy4ax, n cpaBHer{ufl Lnx c npzuenxeMhrMr4 rra paccMoTporrHbrx cyAtDr

cBgraJIbHI4KilMpI lFIa OCHOBe JrrOMprHecrIeHTHbrx JraMn r4 JraM[ rIaKaJIUBaHr,m.

3arvreqauue no anrope(pepary He cHr,Draror 3lraqr.rMocrb n uoineunrrx Ha\ rHbrx
accJleAoBanufi. Mareprrtulbl, [PeAcranreHHbre n anropeifepaTe; [ogBoJrJrroT oAenarb B[,]rBoA, qrc]

Al'Icceprallvfl rrarfircawa Ha BrilcoKoM r{ccJreAoBareJrbcKoM ypoBHe. flocrarnenHalr Ha} rHM 3a4aqa,
perxeHa B roJrHoM o6l€nae. Pesylrrarrr ArrccepraqproHHoro r4cqJreAoBaHar oTJrr,rqilorc-fl nayryroii
nonzsnofi rr nrrcorofi [palcfl4qecxofi snaquMocrbro. Pesynurarrr riccJreAoBanhx ony6naroBaHbr r]

Be[yqm( Hafrnbrx x(ypHaJlax rr npeAcraBJrer{br Ha Mex(AyHapoAHbrx rrayrunrx ronSepenqnxx
Arropou noJryqeH nareHT Ha flonesHyro MoAeJrb, oc]rrqeciBreHo nne4ile""e p$yJrbraroB
n'IccJreAoBaHr4rr n uopcrcofi oTpacJrH, qro noAT,Beplqaer aKTya.nbHocTE, H AQCTO]BepHOCTT,
norJrqeHHbD( pe3YnbTaTOB.

C yrerorra BbIIrIecKasaHHoro Mo)KHo 3aKrIorIHT,b. rl'rfcl aBTop Aprccep'raquounofi pa6or.rr,
Xapr'rroHon Marccpru Cepreenuv, Moxer nperenAoBarb Ha npucprnenua yrenofi creneHrlr
KaHAVAara rexHI{lIecKlD( HayK no naytrofi cnerlnaJrbrrc}crrr 05 26.02 - <<EesonacHocrb Bi

,rpesn eiuafrHbD( crryaqzrx (n uopcrcofi zn4ycrplrz)>.

llepnufi 3auecrnrenr f -11a=-

{.M.fepac}rMonAupeKropa - flannufi

Omsorc nodzomoaur:
l-naeuwrt eHepzetnuK-HavanbHuK omdena
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