
OT3bIB OOI{UUAIbHOTO OTTIIOHEHTA

AoKTopa $usuro-uareMarl4r{ecKl4x HayK,

npoSeccopa B acrznzq ArercaHApoBztla KyAIaHoea

Ha A[cceprarlr4oHHyro pa6ory @uluunona fne6a Cepreennva

(MATEMATI,IqECKOE MOtrEnI4POBAHI4E IIPOCTPAHCTBEHHO| O
P A C tIP E IIF, nE:FlVr' nt/r{I4 C T O tz e FIe p f wW o T c JI O )ItH o f O

P,I3IYI{ATEII'I),

npeAcraBneHHofi Ha coucKaHue yreHofi crerleHr4 KaHAI{Aara Slaenno-
MareMar[qecKax Ha\aK no cilerrr4anbHocrl,I 01.02.05 - <<Mexaru{Ka )KHAKocrI{, fa3a

I4IIJIII3MbD).

fracceprauuoHHaq paSora @zrunnoea f.C. rocBtqeHa pelxeHltro

eaxHofr uayvuoft npo6lenau, 3arparr4earoueff pa3Hble AI4cuI4nnt{Hbr r{ o6,racru

Hayr{Horo 3HaHr4.fl. O6nacrs r4ccJreAoBaHHbIX BonpocoB pacnpocrpatflercfl Ha

npoSleuu MoAenr4po BaHr4fl, TerrJroBoro r,r3nyr{eH krfl pa3nwrHblx [oBepxnocrefi.

PaSora Ourrznnoea f.C. Hoczr urnpor<zfi [pLIKnaAHofi xapaxrep, TaK KaK

Mo)Ker 6srrr np[MeHeHa r pacudTy pa3nHqHbIX ycrpoficrn e o6racrl4 rerlJro-

TexH I4KI4 V aBWA\LLOHH OM ABI4 f aTen e CTpO e HI4 14.

Bomuroe BHHMaHr4e B Ar4cceprarlurl yAeneHo qHcJIeHHbIM 3KcnepHMeH-

TaJrbHbrM r4ccneAoBaHr4fM r{ rrpoBepre pacueTHblx pe3ynbTaToe pacueTa [po-

crpaHcrBeHHoro paclpeAeJreHr{f, renrosofi gHeprl4 rI.

Anryan rHocrb reMbr r{ccneAoB auuit o[peAen.aercs 6orrurl4M HayqHbIM

r4 [paKTr4r{ecKr4M r4HTepecou r npo6JreMaM pacuera reuroo6lteHa14 MoAenl{po-

BaH r4ro p ac [po cTp aHeH Hr Te nJr o B of o I43nyqeHr'It.

llpaeulrrrurfr pacuer reM[eparypbr H3nyr{arou]efr noeepxHocrr.{ Krror-ie-

eurra o6pa3oM cKa3brBaeTcr Ha [ocJreAyroueM pacudre re[JloBoro r,I3JlyqeHut.

AxryanrHocrb orrpeAeneHr4-s [pocrpaHcreeHuofr xapaKTeplrervKtl u3ny-telr^ufl,

orrpeAenf,ercs Heo6xoAr4Mocrbro npoBe4ele^urfl, pacueron mzpoKoro Kpyra ycr-

poficre vnkr v3ny.{arerefr pa3nuqHoro Ha3HarIeHHfl: or 6rlrosoro Ao KocMI4r{e-

cKoro. 3a4aua pac.rdra troBepxHocrefr, I4MerouIHX Qopty, Koropat He Moxer

6rrrr o[LrcaHa aHarvtrvrrtecKl4Mr,r ypaBHeHI4fllr':a, fl.BItr.erct c,'Io](goit v rpe6yel

npr4Bneqeuz.s 6 omurux Bbrr{rIcJII4TeJrbHbIX pecyp c oB.

f naeHofi rlenbro paccMarpl,IBaeMofi pa6 oru .aBn.aerct :

o -pa3paSorr<a MareMarrr.{ecKofr r4 r{HcreHsofi uoAenv ilils, eQQerrznHoro

petrreHr.rr 3a4a-uu pacudra pacilpeAereHwfl nyr{Hcrblx noroKoB B npo-

crpaHcrBe or 4u$$y:uo orpaxaroilrux loBepxHocreir Me.roAoM MoH.t'e-



-

Kaplo, anropr4TM pacvdra pacflpeAelreHnfl. TerIJIoBoro I43nyqeHl4fl I'I ero

[porpaMMHyro p earrl3 aIII4IO ;

. aHarrpr3 nonyqeHHbrx pe3yxbraroB B paMKax pa:pa6oraunofi MoAenrr c

yuerov qucreHHofo MoAenkrpoBa]F^kIfl 3a4Arilr o npocTpaHcTBeHHoM pac-

npeAeneHl4l4 sHeprvl4 OT cJlo)KHoro fi3nyqaTent' I

OcnoeHr,re H ayq Hbr e pe3yJr brarbr. [racceprallut cocro r4T v3 B BeAe HI4fl ,

rpex fJraB,3aKrror{eHvrfl,vnpvnox{eHlln. IrlsroxeHa na 139 ctpauwlax, coAep-

Nrar 82 pr4cyHKa, 9 ra6tuu r{ cilzooK I{crIoJIb3oBaHHbIX HcrotIHI4KoB, BKJITO-

qaroulafi 113 HauueHoBaHI4t. -:

Bo eeeAeHun aBTop ofipeAenrer o6racrb I{ qenl4 ['IccJIeAoBa:nvit, npoBo-

Ir,rr o63op cyulecrByroulr4x MeroAoB 14 rIporpaMMHbIX KoMrlJIeKcoB, npeAHa3Ha-

qeHHbix Anfl MoAenr,rpoBaHr4 s, WK r43nyrleHl4r IA n pacnpeAeneHnt rernoBof

3Heprr,rn B ilpocrpaHcrBe. B Aannofi tlacrl{ pa6orrr o6ocnosrrBaercfl HayqHaf,

HOBr,r3Ha pa6orrr.

Ilepeaq rnaea r4Meer o5:opnrrfi I4 KoMIIHrqruBHbIfr xapamep, oHa co-

AeplKr4T orrncaHr4e B3ar.rMoAeitcleus. HK r,r:nyueHlrfl c pa3nzrlHLIMH cpeAaMH.

Bropa-fl rraea rtocBquleHa pazpa6orKe arlropt4TMa pacvera 3,leMeHroB

BHyrpeHHefr uonepxHocrr{ Ay XA. llpuno4urcq noApo6soe. oIIHcaHI4e MoAenI4

vr anropl4TMa pacu€ra, ilpoBoA{Tc{ rrl4creHHble SKclepI4MeHTbI pa3nurrHblx

non$rzryp at\ui,t H MoAenefr rypSraHbl 14 IIeHrpaJIbHoro reJla AY c yverou MoAe-

JII4 con,Ta 1 alarl43 t4x BJII{IHv:fl. Ha I4HAI{Karpracy fV JIA'

B rpersefi fnaee [peAcraBJreHa MoAerb npqMoro z3nyqeHut Bcex l43ny-

qa1grllax 3JreMeHroB BHyrpeHHefi nosepxHocru Ay nA. llo4po6uo oriHcblBaer-

ct anropuru pac.rdTa orpax€nnoro I43nyrreHu{.

Anropona ilpoBo.{r4Tc-rr oKcrrepuMeHTanbHafl. npoBepKa MoAenu I4 npo-

rpanrnauofi peanr43arlVt\ Arrfl.3Toro IIpHBoAtrct pe3ynbrarbl pacuera rapenbqa-

Toro H3nyr{areJrq, pacudrHoe pacnpeAeJIeHHe l43nyr{eHl4fl Koropofo cpaBHl4Baer-

cs c pe3ynbTaraMll cBeToBofo 3Kc[epI4MeHTa.

B pa6ore rpol43BeAeHo MoAenhpoBaHue I43nyqenwn IY An-31@ s hK

Ar4ana3oHe. Irlcnonpyfl pa3pa6oransoe lIO, aBTop npe4lof<ur vr I4ccneAoBan

na eS$errgBHocrb ycrpofrcrBo, cHr4xaio[]ee uHTeHcI,lBHocrb I43nyr{eHnfl B pa'

Ar.ranbHbrx HanpaBneHr{.flx 4nr [V AJI-31@. llpuno[flTefl' pe3ynbrarbl r{I4creH-

HbtX 3KcIIepHMeHToB n paccqllTblBaeTcl Lrx o$QeKTuBHocTb.

focronepHocrb nonyr{eHHbrx B Ar{cceprauHpl pe3yJrbraroB [oArBepxAa-

erc.rr r4crroJib3oBaHr4enl SyH4aMeHTaJIbHbIX noJlolKele^uit reopnl4 rlepeHoca nysr4-

crofr 3Heprrrr4, 3KcrreprrMeHTaJrbHofr nponeprofi pa:pa6orasHofr Irlo4elu, nPo-



BepKor{ fraKeToB rrprrKnaAHbrx rrpofpaMM AtLf, ilepetll4cneHHblx BbIIIIe CJIyrIaeB,

npoBeAeHr4eM BbrrrtlcJrr4TeJ'rbHbrx 3KcnepnMeHToB c IIenbIo nonyqeHl4t [po-

cTpaHcTBeHHOfO pacnpeAeJreHprr nyr{HcTofi 3HepfI4I,I oT CJIO)KHO|O H3nyqaTeJ'lq,

a TaKx{e [poBeAeHhfl aHaIrur3a [onyqeHHblx pe3ynbTaToB 14 ol]eHKI4 ToqHocTl4

HCrronb3yeMofr MoAenr{.

Hoeusua noryqeHHblx B Arlcceprarllru pe3yJrbraroB.

llporparvrMHbre KoMrrJreKcbr, pe[raroqne [oAo6nne 3a4a-tkI c lloMorrlbro

MeroAa Moure Kapro, H3BecrHbr KaK :a py6exoM, TaK z e Poccnu. Olnarco 3a-

py6exnue [porpaMMHbre KoMrrireKcbr HeAocrynHbt Anq poccuilcxtlx HccneAo-

eare,refr, a poccrafrcKue - He [peAHa3HaqeHbI Anf, flepeAaqu (pa6oraror roJIbKo

B pyKax paspa6or.ruxoe) 14 raKxe He,4ocrynnrt. AeropoM BnepBble pa3pa6ora-

Ho rrporpaMMHoe o6ecueqeHr4e, AocrynHoe .4n-lt poccl{frcrrax I4ccneAoBaretefi, vt

pa:pa6orqprKoB, r4Meroulee ApyxecrBessuft uHrepSefic u olll4cblBaloulee pac-

[peAeneHr4e rroroKa nyrlt4croft :Hepruv or cJIo)KHoro rBepAoreJlbHoro rloBepx-

HocrHoro rerrJroBoro r.r3nyrrareng npol43Bonrsoil Sopnrur, c Bo3Mo)I(HocrbK)

yudra pacnpeAeJreHr{r ro noBepxHocr{M lro6rrx JIoKaJIbHbIX cneKTpanbHo-

yrnoBbrx 3aBucr4Mocrefi ra3nyrreHr4fl. 14 paeceflHr4fl, (n r.u. 3epKzulbHoro, 4ra$Sy:'

Horo paeeefl:nnfl, pa3rrkrqHbrx 3Harrerruit creIIeHH uepnorrr), nepr,rSnql4poBaHHoe

14 Ban]jj.,.I4pOBaHHOe COIOCTaBJIeHUeM C TeOpeTI4qeCKI4MII, 3KCnep[MeHTaJIbHbI-

MV v pacudruuMr4 AaHHbrMr,r. Vqrestr peanbHble orITI4r-IecKHe 14 TenroSn:raue-

cKr4e ceoficrsa H3nyr{arcqr4x noBepxsocrefi (xapaxrep orpax(eHut, creneHb

vepuorrr) An{ KaxAofi roqr<rz paz6uenu.a. Pa:pa6oraHbl BbIqI4cJII,ITeJIbHbIe aJI-

ropr4rMbr anx aHS$y3Ho orpaxarculux noBepxHocreft, ontuul43rlpoBaHHble c

rrenbrc r4croJrb3oBaHkrfl r4x Ha 3BM cpe4nefr MoulHocrz. llponeAeHbl o6ruzp-

HbIC BbII{PICJII{TCJIbHbIC 3KCIEPI,IMCHTbI, B PC3YNbTATC KOTOPbIX NONYqCHbI I4H-

AprKarplrcbr orAeJrbHbrx 3JreMeHToB ABzrarenluofi ycraHoBKI4. llpou:eeAen

aHarrr43 BrrkrflHvrfl 3Tr,rx 3JreMeHToB v Lrx xapaKTepucrr.IK Ha o6rqyro zHAuKarpt4 -

cy.

3 S S e rcru BH o crb rrp o rp aMMbr rrp o AeMoHcrpl4p oB aH a Ha aHalrvr3 e Brr epBble

npeAnoxeHHoro 3KpaHHoro ycrpofrcrBa AJII cHI4xeHI,It I{HTeHcznnocrn I4K

r43nyqeHr4r tt ero o$SexrraeHocrr4. llpe4loxeHHoe ycrpofrcreo no3Bor'tt4no

cHr43r4Tb ypoBeHb VIK nzrryqeHlrr 6o:ree qeM Ha [optAoK Be,'II4LrHHbt s 90o rc-

JrecHoro yrna gaAuefi nonycSeprr.

flp a rcru v ec Kafl 3 H arr rr M o crb ilonyqeHHblx B Al4ccep rar\vrkr p e3ynbraroB.

Pa:pa6oraHHbre [aKerbr rrpuKnaAHbrx rlporpaMM pacqdra uuguKarpl4cbl I{H-

Spaxpacnoro H3nyq eHr4fl BHyrpeHHefi nonepxHocrl{ coIIJIa lBl4farenrsoft ycra-

HoBKr{ JrerareJrbHoro a[rapara MeroAoM Monre-Kapno Moryr 6rtrr I4cIIoJ]b3o-



BaHbr [pH pacqdrax upoeKrr4pyeMbrx r4 cyulecrBy]oull4x AV Ars oilpeAeneHl'!fl

r4x oIITI{MaJIbH6IX XapaKrepI4cTHK. llpe4noNeHHoe nporpaMMsoe o6ec[eqeHlle

Mox{er rtaircw npr4MeHeHHe B I4ccneAoBaHvrr4 Ha rlpeAnorlTl4TeJlbHyro c ror{KH

3peHLIq 3aMerHocrl4 cpeAcrBaMn oSuapyxeHvrfl Sop*y u rouSurypalll4ro 3ne-

MeHToB ryp6r,rug, rleHTpaJrbHoro reila v BHyrpeHHefi noeepxHocrl4 collJloBoro

an[apara. CosAaFIHar MeroAr{Ka Moxer 6url I4crIoJIb3oBaHa Anfl yrot.lHdHsoro

pacudra oxnax{treHr4fl orAenbHblx 3JIeMeHToB, BHocsilItlx sau6ollrunil BKilaA B

r4HAr{Karpiacy. flpe.qnoxeHHrrfi ueroA pacuera Moxer [o3BoJII{Tb coKparl'ITb

cpoKr4 pa3pa6orKz HoBbrx .{V, cnu:I4Tb 3arpaTbl Ha sKclepl4MeHraJlbHoe onpe-

AeneHHe lrx I4K I'I3nyqeHI4 fl. vr pa3pa6omy B IIeJIoM.

Anpo6auuq 11oro]Keuufi Ar,rccepraultu. I4groxeHHbIe B AHcceprauH14

rroJioxeHnq AoKnaAbrBaJrucb Ia nonyqnnl4 oAo6peHue Ha HayqHo-IlpaKThLIecKhx

Mex4yu ap oAHbrx u B cepo c cuirct<ux S opynax, xou$ ep e HI-Iutx LI c eM nH ap ax.

llo reue A6ccepraur4r4 aBTopou ony6JIIrKoBaHo 5 uayvnux pa6or, B I43Aarenb-

crB ax MAI4, Cf Ay, <Hayuuo -rexHrrq e cKvrfi. BecrHI4K llonolxrr>>, ouy6luxo-

BaHo 14 resrcoB AoKnaAoe MexAyHapoAHbIx ra Bcepoccnficxltx xonQepeHqrafi;

fionyr{eHo 4 cnn4ereJrbcrBa o rocyAapcrseHnofr perl,Icrpaul4l4 rlporpaMM Ant

38M.
flpe4cranlleHHa.fl nveeepTaIJufl. yAoBnerBop{eT rpe6onaunxu BAK,

rrpeA:brBnreMbrM K KaHAr4AaTCKr.rM Ar4ccepTalln.f,M, AaeT npeAcTaBJIeHI4e O IIeI.flX

14 3a aqax. pe[raeMblx B AllccepTal\vtvr, a TaK]Ke o6 ocnogHblx TIoJIoXeHI'IflX I{

pe3ynbrarax pa6orrr. [uccepraUr4q Hafir4caHa IroH.flTHbIM q3bIKoM I4 xopolxo

crpyKrypHpoBaHa.

Aeropeoepar B rrpeAcraBJreHHoM Br.rAe npaBlrnbHo orpa)Kaer coAepxaH14e AI4ccep I a-

UI{H.

3aueqanuq i lo AI{ccepTaIIuu.

1. flpu o6:ope aKryanbHbrx r4ccJreAoBawuit e o6racru pacvdra v:Hl.trKar-

pr4cbr oT cJro)KHofo r43nyr{aTeJrfl MaJro BHr4MaHI4q 6rtJlo yAeneHo oTe-

qecrBeHHuna uapa6orKaM e o6,' Iacrn MareMarnqecKoro MoAenHpoBa-

HH.'I ilepeHoca I,I3nyr{eHI4q.

2. B pa6ore aBTop He paccMarpHBaer BHyrpeHHI4e AeraJII4 corIJIa, raKl4e

xar cradunll3aTopbl, 3aBvXpkITeJII4 V T.[,., qTo AelaeT MoAenb MeHee

roquoil.

3. Cyulecrnyror ue6oJIbIIII4e ourn6xu e o$opv:retlaLl reKcra Allccepra-

I\uI4vIpI4cyHKoB,aTaKXeHyMepaI]I4Hc|II4cKanHTepaTypbl.
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VrasaHHHe 3aMeqaHr4fl. He cHuxaror 3HaqnMocrla nonyqeHHblx B A[ccep-

Ta\vvr pe3ynbraroe. HayvHbre rroJroxeHxs I{ BbIBoA o6ocnoeaHbl 14 AocroBep-

urr. Pa6ora BbrrroJrHeHa Ha BbrcoKoM HayrIHoM ypoBHe I4 coorBercrByer crreIII4-

aJrbHocrq 01.02.05 - ((MexaHr.rKa xr4AKocrl4, ra3a pI rIJIa3MbI)), Oua yAoBnerBo-

prer BceM rpe6onaHvrsrrl lloloxeHr,rs BAK <O nopx4Ke rpI4cylKAeHI4t yqeHblx

creueHefi>), [peAb.trBJueMbrM K KaH AvrAutaKLrM Auccepraldu-flM. Cvutaro, vto

f.C. OunurrroB, aBTop Alrccepraqrau <<MareMarI4rlecKoe MoAenI4poBaHHe IIpo-

crpaHcrBeHHoro pacnpeAerreHufl ly.rncrofi gHeprllt4 or cJloxtHofo H3nyrlareJlf,),

AocroHH rrpncyxAeHr4fl, eMy crerreHr4 KaHAlap.aTa Quanro-rvrareMarl4qecKl4x HayK

no cneUZaJIbHocTI4 01.02.05 - MeXaHI4Ka XI4AK69TIL ra3a I,I rJIa3MbI.

A.0.-vr.H., trpoQ., rpoQ. 3aB. KaS.

"TeoperuqecKl4e ocHoBbI TerIJIorexHI4KZ u

rr4ApoMexaH14Ka" Tenroesepfernr{ecKofo

Saxynrrera CarvrapcKoro rocyAapcrBeHHoro KyAunon B.A.
TexHr4qecKof o yHI4BepcLITeTa

2r.44 . 4t'(

lloAnr,rcr npo$eccopa

Ky4ranona B.A. yAocroBepf,Io
o6pasoaarelbHoro grpexAeHnfl Bblcuero

npo@eccuonarunoro o6pasoeannn "Cauapcxlrfi
ft rexHhqecxufi ynneepcurer'
.H., npooeccoprffi

l.'hm;.S.


