
. OT3bIB
HayqHofo pyKoBoAl4renfl

Ha Ar,rcceprarluoHHyro pa6ory {yupraxa Ceprex BuxropoBllrra

..AAauu4BHoe SopvrupoBaHne orlopHoro nro6palxeHllfl c yr{eroM

r43MeHffOqeficq flpKocrr4 B KOppenqquoHHo-sKCTpeMaJIbHbIX CI4CreMax

corrpoBo)KAeHr4fl HuBeMHbrx o6rerroB)) Ha coltcKaHlle yueuofi crerIeHLI

KaHAr4AaTa rexHr4rrecKr4x HayK rro creIII4aJIbHOCTI4 05.12.04

paAr4orexHr4Ka, B ToM qlrcJre cplcreMbl I4 ycrpoficrBa reJIeBLIAeHIlfl

Hayuuafl oIIeHKa AnccepraIIHII
ArryarbHocrb reMbr AucceprarllroHnofi pa6oru o6ycnoBJleHa

neo6xoAr,rMocrbro rloBbrrx elnkrfl, Kar{ecrBa perxeHllf, 3al^a'{v coilpoBo)KAeHl4f,

Ha3eMHbrx o6rexros orrrrrqecKlrMr4 KoppenflrIr.IoHHo-gKcrpeM€LIIbHbIMI4 cl{creMaMkr

(K3C), Koropbre ycraHaBJrr4Barorcr Ha 6opry pa3BeAbIBareJIbHbIX 6ecnulorHblx

JrerareJrbHbrx arraparoB (BIA). Tarue cl4creMbl o6laAaror ertcorcofi

rroMexoycrofiulrBocrbro, Husxofi rryBcrBr.rreJrbHoerbro K ypoBHro Snyrry auuit 14

pa3MepaM nao6palreHlr.f, ua6rrcAaeMbrx o6reruon, Ho 3aqacryro rpe6yer Solbtuux

Bbrr{trcJrlrreJrbHbrx 3arpar u HaruLrvrfl. I.nfl KalKAoro o6lerra I4HTepeca cBoero

(ynuranrHoro) oropHoro uso6pax enr4s.. BuaAy 6oluuoro MHoroo6pasun
na6nroAaeMbrx o6remon, :grarrv.q{rlfl, cJIo)KHofo v HeoAHopoAHoro SoHa, a raruKe

usouop$xrrx npeo6pasoAaxnft TeKylqero uso6paxexrr o6rexra (usuenenrur*

ypoBHr rpKocTlr, lraclrra6a, cABI4ra I{ [OBOpOTa r.rSO6paXenr.rr), nosnuraet

neo6xoAuuocTb aAaIIrI,IBHoro (fopnauporagllt olopgblx uso6paxenufi n npoqecce

corrpoBoxAeulrs o6texros.
Cyruecrnydr HecKoJrbKo cnoco6os aAarrrl{BHoro $opunponaunt orropuoro

r,rso6paxenur. flpocteftur1rM I{3 Hlrx tBJlterct [oKaApoB2rt cuena. Mex4y reu

HenocpeAcTBeHuoe IicIIoJIb3oBaHI,Ie uao6paxenrar o6serTa B KarIecTBe o1lopHoro

nes(plperruono r.r flptrBoAlr.r r< 6ucrpoMy Ha(o[neHr4 ro cyMMapHoft orura6xu

(Aunauu-recroft u Snyrryaquonnoft) r{3Mepeul4t tpKocrll Ilt LIcK KeHI{Io orropHoro

uso6paxen1rx. B cersu c srLIM LIMeer cMbIcJI nepexoA K I43Mepeg[rc tpKocrtl B

KaDKAoM [I{KceJIe npu floMotqrl anrSa-6eta Sunrr.'pa, B ocHoBe KoToporo JIeXIIT

SKCIOHeHTIU€UI6HOe C1JIa)KUBaHLIS. TarOft IOAXOA OKa3bIBaeTC{ HeAoCTaTOtIHo

s$rperrunnrru BBI,IAy cKaqKoo6pasuoro I43MeHeHI'It tpKocrl{ or KaApa K KaApy'

Bo3Hr4KarOqerO npr.r na6mO4eHLIIt Ha3eMHbIx o66erton, ABIIIKyIIII4XCI Ha CJIOXHOM ,r1
HeoAHopoAHorvr (foue. B pd6oie I{ynprara C.B. npe4noxeu cuoco6, oqrosaxHHfi Ha

rrprIMeHeHr4r{ B KEI)KA6M III4KCSJIe nSO6paxenr4r o6lerra [3MeptITeJUI,

yarlrTbrBaroqerO Crryvafturrfi crauroO6paSnrrft xaparrep It3MeHeHlIt spKocTI'I oT

KaApa K KaApy, qTo [o3BoJrlrJro rroBbrctrTb rpeux ycrofiq]rBoro collpoBoxAeHl{fi

o6rerros (xos(p$uqueHr npono4rz) s K3C.
Brruofflegnas aBTOpOM HAyr;16afi pa6Ora OTI14qaeTCt IISJIOCTHOCT6IO I,I

3aBeprrreqHocrbro. flocrasreHHar TI9JIE I4ccJIeAoBaHI{t Aocrl4rgyra' Cpe,qra

peuleHHbrx saraq oco6o cne4yer orMerI,ITb:
1. Ananr.rruqecxr.rft o6:op uy6nuxaquft, rrocBsrqenHbrx peuIeHI4Io 3qarru

aBToMaTr.rqegKoro co[poBOXAeHI,tt H€BMeHrrx O6terrOn pa3BeAblBaTenrnrrltU EJIA

no tlx [so6pax eurrsM.



2

2. Pe:ynrrarbr HccneAoBaHl{f, crarucrr{rrecKux ceoficrB,rrpKocrr{ nurcerefi
u:o6paxeuvfi Ha3eMHbrx o6rpKros, ABLDKyIrIvrxcfr, Ha cJro)KHoM u HeoAHopoAHoM

Sone.
3. CuHres ycrpoficrBa MHorofurrore3Hofo H3Mepelr^vrfl flpKocrr4 rrr4Kcenq c

Me)KKalponofi rraMflTbro rr4rrore3 1.nfr Iaso6paxeuufi Ha3eMHbrx o6rexton,

ABr4)Kyrrlr4xefl, Ha cJro)KHoM kr HeoAHopoAHoM $oue, yr{r4TbrBaroruero ctyuaitHoe
cKarrKoo6pa^:noe Lr3MeHeHHe 3HarreHufi xprcocrn or KaApa K KaApy.

4. llpone4essrrfi MeroAoM MaTeMaTI{rIeCKOfO MOAenI4pOBaHLIfl ,i
conocrasr,rrertrHrrfi aHaurr{3 cnoco6os aAanrr,rBHoro ([opvruponanur orropHoro
uso6paxeuux c yqeroM fisN4eurrcqeftcr rpKocrr{, ocnosaHuhrft Ha rrplrMeueHl4t4
clruTe3llpoBarluoro ycrpoficrBa MHororuflore3uoro I{3MepeHI{r rpKocrll [I{KceJI.t c
lrexragponofi rlaMrrBro rfirrore3 rro cpaBneHvro c r.r3MepureJreM rpKocrt4 rrr{KceJUI, B
ocuoBe Koroporo JIexc{T gKcrroHeHqr,IaJlbuoe cHroKI{BarrII{e onopxoro raso6paxennx.
Pesylrtarrr MoAenI,IpoBaxI,It [oATBepxAeHrr B xoAe noJryHarypHrrx ucurrtanufi.

Bce nayvnrre 3a,qaqlt peureubr KoppeKTHo, c r4crroJrb3oBaH]reM crpororo
MareMarr{qecKoro afinaputa, BbrBoAbI rr peKoMeHAaIIxu y6egr.rrenrurr v.
npeAcraBnrlor gHaqltteltuufi nparru.recruft I{HTepec. Carr,rocrosreruHo
BbInoJrHeHHEIe aBTopoM r4ccneAoBanr4.f, cBr{AereJrbcrByror o ero cnoco6nocrr
peruaTL HayqHLre 3aI.ar{v, HaxoAr.rTb pelrreHr4r cJroxHbrx upo6nerr. Ocnosurre
HaF{Hbre pe3yJrbrarhr, [oryirennbre corrcKareJleM, anpo6uponanbr B xoAe Aorura,qoB
Ha Mex.uyuapoAHbrx, pecuy6rurancKr{x rr BeAoMcrBeHHLrx Hayqubrx xou(fepenqurx.
llpaxruvecxax 3uaqr{Mocrb [oJrfreHHbrx pe3ynbraroB noATBepxAeHa cnpanxaur.r'6 ii

BO3MOXHOM [paKTI4rreCKOM IIC[IOJIL3OBaHI4I4.

Coucxareru ony6nurooa;r rro reMe Auccepraqr,ru ].9 ueqaurrrx pa6ot, a rou
qucne 6 crarefi r'peqen3ripyeMrrx lr34a:r'Lrfrx, peKoMeuAoBaunux BAK, 13 resficos
AoKrraAoB r4 Mareplrarron xon(f epenqufi. Tarr.ru o6pasolr, rpe6onauux BAK r
ony6rurooanuocrlr pe3ynLTaroB Axccepraur{oHHoro }IccJreAoBarrnr co6moAenrr.

,{uccepraqr.ronnaa pa6ora rIoAroroBJIeHa K 3aql{Te, o(popu.nena B
coorBercrB[r{ c rpe6oqannxvru BAK I{ cocrol,IT LI3 BBeAeH[t, o6rqefi
xapaxrepl{crl{Kfi, qerbrpex rJraB, 3aKJrloqenut, 6u6ttuorpaQlrvecxoro cIIt4cKa u
nonnoxenzft.

XaparcTepHcrHKa HayrrHofir HayqHo-rleAarorrrqecKofi tr cJryxe6Hofi

NEfl TEJI b H O CTH CO I,ICKATEJIfl

Tsfy K HoBbrM 3HaHWflM) CHCTeMHbII4 IOAXOA K perueHl,Iro fIOCTaBJIeHHbTX [epeA HI{M

HayqHbrx 3aAarr, IlpoflBnn ynopcTBo kr TpyAonro6ue, ocBoHJr HecKoJrbKo fi3bIKoB

rrpofpaMMlrpoBalF^r4fl.. AKrueHo yqacrBoBan B HayrrHofi v rroBceAHeBHofi

Ae,f,TerbHocTLl raseApu aBToMaTprKvr, paAlronoKarlr4r{ 14 rrpHeMorrepeAarouux

ycrpoficrB yrrpe)KAeHrrfl o6pa3oBaHr4fl (Boennafl, aKaAeMr4s Pecny6nurz Eerapycb).

He ocralraBJruBarc.s ilepeA Tpy4HocrsMr{ H ocBar4BaJr HoBbre rexHzrrecKue perueHl{fl.

Bce 3To rro3BoJrf,er yrBep)KAarb, 
_"to 

Ceprefi BuxropoBurr I{yupux flBrs.ercfl.

c$opvrnpoBaBrxvrucfl, HayrrHbrM pa6ornuKoM, Koropbrfi yMeer caMocrotrrenbHo
ocyuecrBrqrb HayrrHbrfi rror4cK, rrpaBHnbHo aHaIru3HpoBarb [onyqeHHbre
pe3ynbTaTbr r4 AoBoAHTb r,rx Ao rrpaKTr4rrecKofi peaJrr{3ar\vrkr. Irlueer xopoIIIHe HaBbrKH

B rpoqecce pa6orbr HaA Ar{cceprarlr4efi l{yupzr C.B. rpoAeMoHcrpr{poB€trl
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pa6oTbl Ha rrepcoHuurbHoM KoMlrbrorepe, Bna,qeeT r3brKaMlr [porpaMMl{poBaHr4t
BbrcoKoro ypoBu.f, , clrcreMaMlr MareMarr4qecKrrx BbrqLrcJreHr.rft Matlab v Mathcad.

Brrsoa
Yponeur uaywtoft reanuQuraqul4 I,I 3uaqr.rrerbHLre Haytrnbre pe3yJrbrarLr,

floJryrleunbre B xoAe pa6orrr HaA Alrcceprarlvefi, cru4eteJlrcrByror o roM, qro
I{ynpr,l C.B. cooreercrnyer rpe6on anruM, rrpeAb{BnreMbrM K cor4cKarenxrr,r yvenofi
cTe[eHr{ KaIIAI{AaTa TeXHI,IqeCKI,IX HayK, t4 3aCnyXIlBaeT [pr4CyXAeHUr yUenOfi

crerreHr4 KauAr.rAara rexur,rqecKr{x HayK rro cfleq[ulJrbnocrr4 05.12.04 <<Paguorexnr4Ka, ,u! .,ri
B ToM qlrcJre cIlcreMbl u yctpoftcrna reJreBr{IeHI,It) 3a HoBbre Hayqno o6ocnosaHHHe
pe3yl6TaT6r, BKJrrOqarcrIUe :

. L. Cnoco6 onucartus. rpKocrr4 nurcenefi, r.rauenmorqeficr or Ka,qpa K KaApy,
ocuoeauuatfi Ha npr{MeHeHr,ru Maproncrofi uo4e.nu 3aAaroqero sogleficreuq c
KoHeqHBrM rrr.rcJroM cocrosur.rfi 1r HelpepbrBtbrM BpeMeHeM , qmo no3aontem yqecrb
cxauroo6pauroe r,r3MeHeur.re sua"reHr,rft rpKocrrr r cly.rafturre MoMeHTbI BpeMeHv 3a
crrer orr[cau[rr arrirJrlr3rrpyeMbrx gna.ren fi B [peAeJr€rx r.rHTepBaIIa crarlv ouapHocrll
floJrruoMr,r€urbHofi rr,ro4elrro 0-fo ra l-ro [oprAKa, TeM c€rMBrM flotqrrltlTb Bbu4rphrrrr or
18lo 37 0/o no cparnenrrro c noJrnrroMva$nofi MoAeJrbro 1-ro nopr4ra.

2. Passu'fue MeroAa crarllcrrrtrecKoro cr.ruTe3a ycrpoficrna MHoroflrnore3Horo
r,r3Mepeur,Ie c MexKaApoBo[ uaN,rsrrro rr{rrore3, ocHoaaHHozo Ha Mt4er4Mr43arlltlr
anocreplropHoro prrcKa orun6xlr lr3Mepeur,rJr c yqeroM anpuopuofi HeonpeAeJreHHocrlr
orHocr{TeJrbHo MoAeJr}r }r3MeHexur sHaqeHui rpKocr}r or Ka,4pa K Kalpy, q(o_ ,A.,t
no3aornem yJrf{[r4Tb rroKa3areJu KatlecrBa Qopur.Ipyelr,rrrx oqenoK.

3. lIoAxoA K aAarrrr{BuoMy lpopur,rponanuro oropHofo zso6paxenru,

spKocTH rrpu noMorqu
MexKaApoBofi fraMflTbro
rrpr4 corrpoBo)KAeHr{Lr

ycrpo14 cTBa
fI4fIOTe3, HmO

HA3EMHbIX

omrurtarcrl4uilcn $opnrupoBaHueM Anr K€DKAoro rrlrKce rs, uzo6parreHpr,fl o6rexra oIIeHKI{
MHOfOfHrrOTe3HOfO r{3MepI4TeJUr flpKOCTr{ C

no3nottflem roBbrcuTb rcoeS$zqureHr rpoBoAKI{
o6rerton, ABtalKyrrltrxcfl. Ha cnomHoM 14

HeoAHopoAHoM Sone.

B eayrq wfi uayqsrrfi corpyiHuK
cryx6u QyHa avr eHTarr bHbrx r4 rrp r{ KnaAHbrx r,r c cn eA o e aHLr fi
orKpbrroro aKrlrroHepHoro o6ulecrna <KE Pa4ap>
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fl,, Conouap Audpeu Cepeeerr,ttt) Aaro cofJlacue Ha o6pa6orKy Molrx repcoHaJrbHblx

AaHHhrx, cBfl3aHHyro c sauzrofi Azcceprarlvrv v o$opuJreHr{eM
*Hs;
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