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ocBerrleHu-s B Lrpe3Bbrqailnr,rx cr4Tyar\rtflx
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l. 1; npr4r(a3 Mlml.rcrepclr'na o6pa: oBaHLrtl

ArccepraunoHuorp coBera Ns I I 2 l/HK or 23 .0

Concrare;rs Xapupouon \z'[anczu C epreenuu,
B 2011 roay corlcr(arerul oroHqur @fEO
rexHa.recKuii yHr{Bepcr4trer). Pa6oraer
srerrpoo6opynoBpHr4-s cyAoB vr 3rer(rpoo
locyAapcreeHHrrfi TexHnrrpcr(uil yuunepcnre

[uccepraqnr ssrflorHeHa r{a raQe
?ner(TpooHeprerr4Ka)) OfEOy BO <<Kaman

yHliBepclrrer>> Oegepanbuofo areHTcrBa rlo p
HayuHrrft pyKoBoAr{Tenb Aor(Top rexH
Oeorocuenzq. OfBOY BO <Karuuau
)/HrrBepcr4Ter>), rcaQe4pa <3nerrpoo6op
3aBeAyrorrluft xa$e4pofi .

O Qraqrzansurre onfioueHrBl :

!DoNrunuq 3ayapa Flrzxolaenuu, Aor{Top
r,rHcraryr (uHxeuepHo-TeEiHrqecnrlil) OfK
TexHr4rrecKofo opecfleqeFII4t I4MeHII teH
<<3renrpocHa6>r<er ue, 3neli:Tpoo6opy4on
fluqenro Ceprefi Anexcan4poBrrq,
<Hartzosarsurrfi r4cc.lleAoBarelscr<r,rfi
<3rerrp ocua6ntenne [poMbrrrrJreHHr,rx rtp eA

A aJr 14 rr o Jr o)r(r4TeII blrbr I oT3 I,r Bbr H a Ar4cc epTarluro .

Be4yrqar opraHr,r3aurr4 Oelepamnoe rocyAapcrBeHHoe Ka3PHFroe BoeHFroe

o6pasonareJlr,Hoe yr{pe}K4eHrae Bbrcrrrero o6pa:oBanr4s. BoesHrrfi y,re6rip.pnyuurrfi rIeHTp
Boenno-Mopcxolb @rora <<BoeHuo-MopcKa-s al(aAeMr4-s lrn,t, AArrzpala prrc,ra Coeercnoro
Corosa H.f . KysHerloBa)), f. Caurr-llerep6ypl 
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B cBoeM [oJror(r,rreirbHoM 3arurroqeHr4r4, rroAfrr4carlFroM A;rnrnj.irlrrv Brturrau
BnrlopoenLIeM, raH4u4arorrl rexl'Il4qecI{I4
rexHo;rorufi BYHU BMP (BMA)), Hayq
Mnxarirou4qea.{, AoKTopoir,,4 TexHuqecKr4x }r
BMO BYHU BMO (BIMA) cr. HayqH
Zropennu.r, AoniopoM NreAr4ur4HcKr4x HayK,

rexHonoruft BYHII BVnO (BMA), seAy
Kapronurr,r Alexoan4pon Ba4rauoenuen,
<<B o euHo -n op cKarl aKaAeM[4-f, ), B PI4 O Haqarr.
yr(a3ana, qTo nvccepTalJxtr [peAcTa
KBaJIHOI4KaIII4oFTH)/ro pa6ory, cooTBeTcTBy
<<BesolacHocrb B rrpe3BbrF{afiHr,rx clrryarlr4rr
rryHKra 9 <floroxeHns b npracyx)Jenr4r4 y
M ar<cran C ep re en zu, 3 acJry )rs4B a er rrp r4 cylr(A e

Hayr( rro creur4arbHocrr4 05.26.02 <<Bes

uopcnofi trH4ycrprarz)>.
CoucxarelE, [Meer 15 oqy6nzr(oBar]Hbrx pa
pa6or, ony6ruroBaHHbrx B perleFr3r4pyeMbr

rry'6lr t{Kauufi n o reMe Ar4c c eprarllru co craBJl{
n.l. K rII4cJIy nau6oree 3HaqrlMbrx pa6or no r
1. Xapnrouon, MiC. CneroAzoAHbre JraMrrbr
gner(TpoNrarunruofi coBMocrr4rdocrr4 / B,O.

-2016. -T.19., -Ns 4. -C.68l-696.
2. Xapurouon, M.C. Cr n4aprrr B o6rac
reHAeFrrlr4ra / B.@. Berefi, M.C. XapraroHon /

Ne 1. -C.10-14.
3. Xapu'roHoB, M.C. Heroroprre pel(oMe

eueproc6eperaroruux rraMrr / B.O. Ee4efi, M,C. Xapzronos ll lJpounrru;reln:uas.
i3Hepferr{Ka. J}IJ. -}ls 6. -C.4I-47. i

I3Hepferr{Ka. J}ll. -}1s 6. -C.4I-47. i

4. XapvroHon, M,C. Pe:yrrrarbr 3Kcrrepr4 dnra,rrHr,rx uccre4onaHzft cBeroAr4oAHbrx
rlaMr cATeBoro Harpfr(eHr4fl / B.O. Berpfi, M.C. Xapraronon /f lJpoivErmleHHat
3Freprerr{Ka. -2012. l\e 9. C.9-I4.
H a 4ucceprarlrrrc n aeropeQ ep ar rro cry rrkrlrvr

Kysueqoea C.E., A.r.H., rrpoQ., OfBOy BO
rca$e4pa "CyAonrre asroMar[supoBaHHbre 3Jr
Llepnoro C.f., r<.r.u., Aorr,,, OfOEOy BO "
yur4Bepcr{rer", KaSeApa "plerrpoo6opyAoBa
3aBeAyrorquit rcaQdapoft; Eenoea O.A., K.r.H.,
rexnuqecxnft yn4nepcnrer" xaQe4pa "3r
cyAon" 3aBeAyrouuil xaQe4pofi; llpoxopeHK
rocyAapcrnenurrfi TexHrrqecKnft ynunepczre
TexHr4Ka", npoQeccop; O4efiHr4qeHKo H.H.,
rocyAapcreeunrril l,uznepcnrer", xa$e4pa
Znrnrnqroro A.I4., I{a4rauraurpa1crcvit
cyAoxoAcrBa, trtaeHr,rft pIDI(eHep-r4HcfreKT

npeAnpr,r{Tr4e 3PA" (O6:se4raneHHzrr oy
TexHr4qecKofo orAena; Conoroea C.8., O
FIarraJrbHr4K or4erzi. 

i

I4lrerorcx KpI4TLrqecKr4e 3a.Merratvrtr: nnfl r4ccJreAyeMbrx MopcKr4x cl/AoB He yr(asaH K,racc
Perucrpa; He {oFIo, 6rt.rrz rv cpeAl4 r{ccJreAyeMr,rx cBeroBsrx uqqt6opoe o6pa:qtr,
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i

ceprI4OI4UI4poBaI{HbIe /lnt [pl4MeHerf LrtHaM cr(Zx cyAax; He nprrBoAflTqr B [oJrHofr x4epe

AaFIrIbIe o I(oJrIlLIec'TBe r4 ubqnocrrz nerunefi fi ocnerurelnuofi HarDvsrih B coorlrom eHLrr4
:

c Ap)/fL{N,II{ I{cKa)KarOUI{M4 Flafpy3r(aMr4 An-f, 3JreKTpOsHepfeTr{qecr$4x cr{cTgM r4ccJreAyeMbrx
cyAoB B pa3nI4qFIBIx pentli,l,rax pa6orrr, ne nb-qcneFro, r(aK rrpeAloJraraehpl ocy[IecrBlrrb

oBeroAr4oAHlrx rrcroqHzxo| cBera Ha Bcex
I3i

3ax,IeHy IIoMI4HoPIIeHTHbIX JraMrr Ha cBeiroAZoAHEre B cyuocrB),lrcrur4x cynoBbrx
cBerI,IJIbHI4I(ax; Hq rcHo, KaKr4M o6pasorr cqeroAr4oAFrbre r.rcroqHzrKr{ iqeera orfa3rrBaror
o c o 6 o e HerarlrBll o e B JI t{tFII4e B qp e3 Br,ILIafi gux clrlvatll4rrx.
B orgblsax, uocryhuBrrrnx Ha aBTope$epar, noA.repnq/Ta ar{TyanbHo,crr,, ilayqHa.f, HoBt43Ha,
lpaKrl4qecl(a.[ 3Harrr4MocrF r]poBeAeHHoro Ar4gceprarlr4oFrHofo r4ccJreAoFasus. B orsrreax
Aenaerc.s BrIBoA o roM, tITo palora dornercrnyer Kpr4TeprrtrM,j ycranonJreHHbrN{

llonoineuneu o npncyxi4eunn ylroHbrx crgrreHofr, )rrBep)r(AeHrroro i uocranoBJreHr4eM
flpanraTe.nbcrBa Poccrzficr<ofr @e4epar]Jrv <O nopx4r(e npr4cy)KlJe:tsIvfl y.reHnrx creneHefi> or

i_
p_[Ar(e nplIcy)KAeHu_fl yqeH4]x cTerreHez)) oT

24.09.20I3r. Ns842, a ee u"iop, Xapvlouoe MaKcnN{ Cepieenlt.t, sacnyxrr4Baer
I

npucy)IqeHr,r.s yqeHofr crefienn Kalc'I.wI.ara rexHr4lrecKr{x Ha)/K IIo crrerlr4?lnpuocrl.i 05.26.02
- EesonacFlocrb e ,.roeserr.iailnr,rx cl4Tvalrvrx ( B r\,rollcKoii nnnvcrnrzz). i- Eesonacrrocrb n npesntr.iailnr,rx curyaL\vtrx (e l,ropcnoii wttgyctpmu). 

i

Brr6op ocpuqzan;ur,rx o[rroHeHToB rt eegyrqefi oprar{r43a];lupt i o6ocsoBuBaerc.fl
npo6lel,tarnrofi AI4ccepraIII4oFIHoro r4ccrreAoBaHrtfl, HaJtrrqrreM ny6.nurcAilttfi no ler\4arr4r(e

/xr{ccepraur4u, ufr4p onofi ugnecrHocrrro HayLI

HayqHyro 
'I 

[paKTr4rrecKyro rleFrHocTb
Boerrnurl yue6no-Hayuntr[i qeHrp B
uvr. A4nrapana @nora CoeercKofo Corcsa
Hayqrfbrl4r4 Aocrr44(eHa-qlrft n o6lacru o6ec
c oBM e crI4M o crr.I FIa o 6r erclax rr,r oo cxoil TexHrr
ByFIq BMO <BolHno-rop.nuo aKa1eMprfl vr

I{1,:11.uoua> nuergr ny6ru4rcaqrrr4 rro reMarrrK

loxrop rexHr4r{ecKrrx Hayr(, npoQeccop
TexHuqecKr.rx HayK JlH.reHKo Cepreft A
coorBercreyrorqeli o6t|.clv 3uantvtfr.,

CoorBercrB)/tot1l4e ny6lltrcaquu
reppopr.r3M. IJona4 yrpo3a 4ru uu$
[.P. Bnaar4x4r4poB // Boennuil rarmenep.-20
cacreN,r 3neKTpocHa6x<eufin o'r MoruHbIX oJIe

rlror,rcxo)KpcHufl / 3.H. Oouunuq, A.M
3neKTpor{arnurnofi coBMeprr4Mocrr{. -2009.
TexHl{qecKr{x cpe4cre Ha croftrcocrb K oJIe

zcKyaslssHHoro rrponcxolrc4enrrfl / 3.H.
Texn or o u4r4 3n er(Tp oM arr1r4THoft coe[aecrr4M
Mo4ennpoBaHrre f,apMoHrrFecKoro cocraBa B

C.A, Ilupyx, C.A. flHuqurco ll XI Me)r(A

ronQepeHqul <3Hepro- r{ pecypcoc6epe)K
Kol{rreucaqu-f, Bbrcrrrux riapuonrzx roKa
3neKrporpue,vHuxoe / C. . I{trpyri, C.A. flu
-J\sl. -C.'20-26; fluuenrq, C.A. Auaru{3 rapMo.nra.recxorz sMLrccr4r4 pizi.onpocrpaHeHHbrx
BI4AOB coBpeMeHHbIx 6rtToetIx seruruefiu rx 3Jrer(Tponpr4eMFrr4r(oB / lC a. fn.reHKo ll
flpousrnrreHHar oHepreruKa. -2014. -Ilb8. -Ct46- 55.
[nccepraqzouur,Ifi coBe'l. orMeqaer, qro Ha ocHoBaHr4r4 Br;IrroJrHenrlErx cozbr<arereu
raccre4oeaHuil: 
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pa:pa6oraHrt HoBbIe :*cnepr.rueHTaJrbHbr N,reroArrKr4 uccle4on,aHu{ xapaKrrep14crr4n
3JIeKTpoMarurarHofr coBx{ecrl{Mocrl4 cBero rroAHbrx t{crorrHr4r(oB cee'r]a; no3BoJl'rroua'I
BbrflBI4Tb 3Hepferr,rqeclfl4e xapaKTepl4crl{Kr,r oBeroAr4oAHlrx rrcroqHzxoB cBera Ha Bcex
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3Talax [peo6pa3oBa[r4fl gHepfr4]r npr4 fr
HopN,ranbrrbrx u aBaprrptLrbrx pe)r(r4MoB c rr
np116opoB,

II p eAJr olmeH bl Op UrI4HaJIb FIbIe M.r l'eldaTl,Iqe CK

cucTeMbl nntl I4CCJIeAOBaHII' pacflpocTpAlgelHLIfl BbICIIIIIX ra$il4oHr4r( TOKa
OTJII,IqI{TEIbHbINiII{ OCO6EHHOCT-flT,II4 KoTotrIbIX 

'IBJI,IIoTcx 
: I4cnon|d3oBaHI4e MeToA;

I(oHTypHbIx rol(oB rlpll aHil[rl3e pacflpocrpaHer{r4rr rapMoHrrK ToKa ripar-ilBrx rpeM, Me,roAa
y3noBbIX rloreHulra[oB An;t rapr,roHrrr{ Tor(a HeKparHbrx rpeM, yirer errlrocrnofi
IlpoBo4r.rNrocrrr cyqoeux KaderBHbrx nvruvtft; 

i

AoKa3aHa HOBr,rX n\efi B npart;are npl4MeHeHr,rfl
cBeroAr{oA ocBerrleHrur MopcKr,tx oi$sercron Ha cyAax
prr6ouporu
ocBeIrIeHI4t rt troBbIIrIeHU_fl ycrofiurlnocrrz
up e:ntr.raff nnrx cnryaqufr j

Te o p eruu ecKa q 3 H a rI H M o cT[, LICCJI eA OBaHLItT

{orca:ausr ocHoBHtre rroJro}KeHnq Me'rolu4
nonyrreHFrr,rx pe3ynbTaToB Anr pacqeTa Ao3
epenreuuofi xapar(Tep14crr4nu ocBerqeHHocr
nroKcMeTpa; HaJtr4qae SanoHoMepHocreft
cBeToAI4OAHbIX T4CTOTIHI{I{aX CBeTa;

rIpuMeHrrreJ'ILHo r npo6lelrarr{Ke AI4ccepraulrr4 pe3yn},Tarr4BHo ncrroln!ouanr,r: ironnn,nexc
3KcrIepI4x{eHTarbHnIX MgroArrn plccJreAoBaHLrt xapaKTepr4crrrK efiercrponrarnztrofr
coBMecTI4MOCTl{; ITOMIIJIOI(C qr{CJreHHbrX MeTOAOB I(OMIIbIOTeprrOrO MOAenI4pOB?IkILIfl

(rusuuecr<ux; i

lr3JrolKeHbr r4[eu rro cotrtepmeHcTBoBaHr4ro

uosuqnft o6ecne.{gHul elbxrpouarnrzrnofi c
B KJrrO q eHr4r lr 3 Fr ep f eTr4qe 0 KI{X xap aKTep 14 cTr4

I,I3yrr eH br 83 ar4Mo cBrl3r{ Nre)r(Ay 3 HepreT[rrecK
np e o 6p as oB aHlls o Hep f r4r4 or 3Jr er(Tpr4rrecKo

cBeToAI4OAHbIX I4CTOTIHI4I(4X CBeTa;

n p o E eA eH a M oA ep H r{3 a r_( I,I rr cyrJ]ecTByrorlef
ueruHefrHbrr,rr{ HafpysKaN,ih, o6ecnevuearorq
Ar{ c c epTarlrr o HH o f o r4 c cn eA o B aHr4.f, rrp uM e Hr4T

3na.{euHe nolyuenurr{ corrcKareJreM
loATBep)KAaeTC,rr Te\,r, qTo 

i

pa:pa6oraHbr r{ sue4pe{lr HoBr,re MeroAr4K
cBeTOAI{OAHbIX I4CTOLIHI,nI(OB CBeTa IIpII
cpyHrquouaJrbusrx HopMaJibHbrx rr aBapufinsr
o rr p eAe Jr eH br nep c[eKTI4BbI [p aKTI4rIe CKOf O

B03Hr{r(HoBenr4;r crpo6ockorrr4qecKoro 300
cBeroAI{oAHbIX l{cTo'IHLiKoB cBeTa; 3HarrpHI4rI ToKoB nr<lrouerlrni{ cBeTeA}Iol{Hr,IX
hcTortllt4KoB cBeTa; I

co3AaHa MoAenq eQQorrunnoro rrpr{NreHeHr4rr sHaFrnfi: ivrelo4zJ<la r4ccneAoBaHprrr
3Frepf eTlrlrecKr{x xap al{Tepr4cTr4l( cBeToArroAFIibIX r4CTOrIIrr4KOB CBe't-t1 Ha cy4ax x,Iopcl(ofo

icpnora,LPJrU r d,

rrpeAcraBJreHbI MeroAl4rrecKI4e peKoMeHAa\r4r4 rro o6ecne.reuzro dlrgxrpoir,r'
coBMecrl4Mocrl4 qBeroAlro[Hbrx LrcrorrHr4KoB cBe'a B cr4creMa" o.r"aq!anr" 

"

rrpeAc'I'aBJreHbI MeToAI4rrecKI4e peKoMeHAa\vv IIo o0ecneqeuzro efgxrpoiuarun.rHo[
coBMecrl4Mocrl4 qBeroAIro[HbIX LrcrorIHI4KoB cBela B cl4creMax or:serrieH]r_rl B IIrralFIbIX
y cJ r o B r{-sx 14 np1l4 vp es e sru 4rxurrx cvry ar\uflx.
Oqeuna AocroBepHocrrr pe3ynbraroB r4ccrleAoBaHlrr BbIrBr{Jra:



AJrtI 3KcrIepHMeHTaJI[,txblx pa6or pe3ynr,TaTEI rroJlyqerrbr Ha oep]rncbrzUlr1loBaF{HoM
o6opygonatllttt. llocrlpoI43BoAI4N4ocrb pe3ynbraroB rrccrreAoBuLr:lraii, irrl]oBoAr4nac6 rl
)/c"[oBl4rrx, xtt.paK'rep]rtrx /-thl mTarFrbrx vt avapuilFlbrx pe]r(r.IMoB; 

,TeopHq rlocrpoeEla Ha l,t3BeclHbrx rroJro)I(eHr.rrrx greKTpoN,rarnzrnclt4 i:lcleuec.rzirnoc:ru u
dtustzuecrtax [pI4I-rqI4rIax cpyurqraoHr{poBaHr4rr cBeroArroAFrbrx nclbHHnKoB c3era,
corJracyercr c on;zflLIKoBaFIHbIr,II4 gKcnepr4MeHTanbHbrNrr{ AaHHbrNtlzt rro r,eMarr4Ke
AI,rCCepTaUh H I

v^es 6asupyerc-t Ha oSo6uenun orIbITa Jqeurcu v o6ecneqenllf, ofrexrporl,rarnurnofi
coBMecrl,IMocrlr cl4creM ocBeilIeHrl.fl B y )JroBI4sx xapaKTepFrlrx An+ rrITarHbIX u

ycTalIoBJIeHO Kar{ecTBer-rHoe coBlaAellue aBTopcrQrx pe3ynbTaTo.B F pes),Ir,'raTaMr4,
ftp eACTaBneHHbIMI4 B He3 aBllCI4N,IbIX I4CTOTIHIKaX nO 4annOii TeMaTI4Ke ;

rrcrroJrb3oBaFr['r u c6opa z o6pa6ornr4 ].lotKolltoit nH(toplraqzu,
r,r3r4epr4TeJrbHoe ocHolBe tvrr4npolporlecco$Hofi TexHr4Kr4,
creqr4aJrr43r.rpoBa rpancQopMaroprr ror(a ur,roorofi Toqrrocrr4,
coBpeMeHHbIe allnapaTllo-[pofpaMMHb]e KOMTIJIeKcLI Liltt II3MepeHI4tl 3HepfeTI4rIecIs4x
xapaKTepI4c'rI4I( cBeroAI4oAlfbIX I4crorrHr.IKoB cBera, c o6oonoeaFrr4eM o6relcron Ha6nrcneHurr
14 I43Nrepelrr4t.

"Iluqustii BK!'IaA col{cKareJlq cocrol,I-t B: 
,

BKJIIOqeHHOM yH4CTr4r4 I-I?l BCeX 3'fafrax ncclreAoBaHt4rl; HenocpeAcltBeHFIOM yr{aCTUr4
col4cl(areJlt B IaHHrIX 14 Hayr{Hbrx 3KcnepzrueFllax, n pa:pa6orre
HOBbIX LICCJTe 14 MaTeMaTI4qeCrfl4X nro4e:reii., nl4rtrHoNr yLIa.cTr4r4 B

paspa6orrce ycraFroBKr.l; n o6pa6orrce Lr" wHleptrperal\krLl
3I(cllepI4N,IeHT'arTbFIblx AaHI-Iblx; B aupo6aqrzrz pe3ynr,TaToB; noArofosrce ocHoBr-rbrx
ny6:rr,maqnii no Brrmo.nHeHuofi pa6ore. 

,

Ila 3ace,aalrrLt 12 ceHr-r16px Ar4cceprarlnorlurriL coBqr rrpr4Hrrr p.til.,p,,u- rpr4cyAr4Tr)
Xapurolroey M.C. yqeHyro crereHb KaHAr{Aara rex.Hr{qecKr{x rfayr(. 

i

flpu rrpoBeAeH]Iu rafinopo ronocoBaHr4.rr Ar4cceprarlaonnrrfi con,o'r' n r(oJrr4qecrB e ll
qerollel(, I{3 Illlx 6 AoI(TopoB HayK tro crrgr]rril,'tbFrocrlr 05.26.02 facu"rarpxnaetrofi
AI{ccepraIII4I4, yqacrBoBaBr[r4x B 3aceAaHLrLr, r43 2i] ueronex, BXoAJ{rr_1,r4x. B cocraB coBera,

I ta 
^ -IIpofonocoBaJIl{::al3,[poTI4B3,ue4ei1crBI4TeJIbHbIx6ro.n:rerenefr1"

an apr,rfr utrx p elKr4M o B ;

rrcrror'r[,3 0B aHbr cpaBHeFrlr[r aBTopcKlrx AaHHb]x
aBTop aMr4 rro p accNrarp r4B 4(JMorX retrarrarce ;

',

I,I AaHHI,,IX, rroJIylre:Hnnifl. p anee lpyf r4Mr4

uqo.a Bllxrop

osa Hnna lOpr,eqfra

llpe4ce4aren;
Ar4C C epTarlr4 OHr-r Oro

V.renuil ceKperapr,

Ar4CCepTarl14oHHofo

12 ceurn6p s 2017 ;r.

Q qlr.rllfieaHcoBeTa

coBeTa
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