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OAHzuu Lr3 rJIaBHbrx ALrHaMI4qecKLrx onepaqzfi, BbIrIoJIH.aeMbIx KocMI4rIe-

cKLrMrr arrlaparaMla Ha op6ure, ;rBJrrrorcx I4x crbIKoBKa rI coeALIHeHLIe c rloMo-
rrlbro KocMrrqecKlrx MaHLrnyJrrropos. Marelaarl{qecKoe MoAenupoBaHLIe flBlIflercs.

HeorbeMJreuoft qacrbro r4x rrpoeKTlrpoBaHlrfl Lr eKcrrepuMeHT€trlbHofi orpa6orrcz.

,{ocronepHocrb Lr npaKTLrrecK€r.r 3HarrkTMocrb MoAenefi oupe,qeJlterct ltx csofi-
cTBaMI{, npexAe Bcero KoppeKTHocTbK) Lr AeT€ulbHocTbro onvcaH.ng. AkTHaMkIrIe-

cKr4x rrpoqeccos. lloregHbrM, a B cnyrrae MoAenvpoBaHLIt rrpI4qzuluBaHufl, neo6-

xoAI4MbrM, cnofictnoM .rrBJurerct BbrcoKar cKopocrb Bblrlucnenufi. I4s-sa orcyr-
crBr4fl, Ao Hacrorrrlero BpeMeHr{ ny6nuraquit, y Koropbrx MoAenz AI4HaMLIKLI crbl-
KoBKr{ u tlpr4rr€urvrBarrLts, o6raAaror raK]rMrr cnoftcrsaMLI, [peAcraBJleHHafl, K 3a-

rrllrre Arrcceprall vrfl, flBlrflercfl , He coMHeHHo, arryalrrroft .

llpzuuuoft neroppeKTHocrkr paspa6oraHHbrx paHee uoAenefi crbIKoBKI4 tB-
Jrrerc.n ylpoqeHnoe, 6es yqera AuHaMr{KLI orlLTcaHue QynrqzoHr{poBaHufl. crbr-

KoBorrHbrx MexaHr43Mos. llosrouy r"'upeAcraBneHnofi pa6ore, [pexAe Bcero,

ycrpaH.flerc.fl gTor HeAocraror. CrrrrcoBorlHble MexaHr{3Mrr e Heft paccMarpLlBa-

rorc.tr KaK cLrcreMbr rBepAbrx ren co cJro)KHoft crpyrrypofi, KLIHeMarrIrIecKI{MLI

KoHTypaMu. W-za uanofi no cpaBHeHrrro c KocMLIqecKuMrI alnaparaMl,I Maccbl

3BeHbeB LIX AUHaMLIKa OIII4CbIBaeTC.[ OTAeJIbHbIMI{ ypaBHelJuflM.u, Ha KoCMLIqe-

crcufi arrrrapar 4eftcrnyror craJrbr Lr MoMeHTbI B LIX ocHoBaHvrv. .{nx nonyqeHl,ul

s$QerrunHbrx cloco6on pacqera A?rHaMI{KI4 crbIKoBotIHbIX MexaHLI3MoB cHaqara

onpeAeJrf,rorc.f, ux o6qze crpyKTypHlre cnoficrea, a Alrfl. yMeHbIxeHLIrI pa3MepHo-

crlr ypaBtesuit nrr6zpaerclr Lr3Bectrufi ueroA pa3AeJIenvrfl. rIepeMeHHbIX Ha He-

3aBrlcLtMbre n 3aBvrcr4Mbre, lpeAJrararorcr iilIropLITMbI QopuupoBanus. kr perneHus.

ypaBHeHLrit cssseir Mex(Ay HLrMLr. ,{aree olpe.4entercs. vr pazpaflarblBaerc.f, na6op

€urropr.rrMon, o6ecnequBarorluxnan6o.nee 6rrcrpnfi pacver ycKopeHr,rfi. llpe4na-
raercr opvrlrHuurbHafl, rovr6znarllrr MeroAa pa3Aenonufl. nepeMeHHblx, LI nau6o-
Jree coBpeMeHHbrx n eQQercrlrBHbrx anropkITMoB cocraBHoro u rrpvcoeAlIHeHHoro

TeJra. ,{nx pacuera peaKrluir, getrtcrByloqux Ha KocMtl.recrczft arrrrapar co cropo-
Hbr MexaHLr3MoB uepuQepzfisoro rvffra) LrcrloJlb3yercf, opllrrlnalrnrrft anroprtrM.

Kopperrnoe onucaHne Aralaal.aT{K}r co3Aaer ocHoBy Atts AeraJlbHoro MoAenvpoBa-

Hlrr Bcero npoqecca crbrKosrfl,r. B MoAentx 4eQopvaIII4LI 3BeHbeB I{ ycrpoficrn

4eunQzpoBaHnfl. crbrKoBoqHbrx MexaHrr3MoB aBTop yqzrblBaer rllcrepe3uc AJIfl

yBelLTrreHLIg aAeKBarHocrlr ontrcaHvrfl. AIlHaMLItIecKoro rlpoqecca. ZcnonrsoBaHrle

nprl gToM nvHeapn3oBaHHblx ruo,qerefi, ocHoBaHHbIX Ha gKcrIepI4MeHT€lrIbHbIx

AaHHbrx, npeAcraBrrflercfl. orrpaBAaHHbIM BcJIeAcrBLIe cJlox(Hocrz 4eoopuklpye-



Mbrx KoHcrpyKrlrrfi. Tarze MoAeJILT ocHoBaHbI Ha rlpocrblx BblqucJleHklflx LI Iro3-

BoJrrror MaKcr4MzrlbHo rorrHo orpiBlrrb pe3yJlbrarbl QarruvecKkIx LI3MepeYuit.

Crurcyeubre KocMlrqecKr,re alnaparbr paccMarpvrBarorcfl. rar cno6oAHble reJla,

AB?rxyqvec.f, rroA 4eficrnraeM KoHTaKTHrIX oLIJI, cw v MoMeHToB, co3AaBaeMbIX

Lrx cllcreMaMLr y[paBJreHkr.f,. ,{unavruxa LIX ABl{xerrvrfl, KaK TBepAbIX TeJI onLIcbIBa-

ercr ypaBHeHr{.flMu FluoroHa-3finepa, AkIHaMLIKa yrpyrkTx 4eSopnra\uir kIX KoH-

crpyrcqufi - ypaBHeHvrflMu s o6o6qeHHbrx KoopArlHarax, onpeAeJIeHHbIX na co6-

crBeHHbrx $opiraax rone6anzfi. HosusHanpr4peaJluI3allur{ gToro tl3BecrHoro rrpz-

eMa 3aKJrroqaercfl., [pex{Ae Bcero, B LrHTerpaIIVV [apaMerpoB yrlpyrLIx 4eQopvra-
uuit c pearrbHbrMlr KoHeqHo-gJreMeHTHbrMr.I MoAen.f,MLI KocMI{rIecKLIX a[[aparoB, a
TaKxre e cnoco6e qLrcJreuHoro pacqera o6o6ulenHblx Koop4vIlaat LI cKopocrefi na

ocHoBe HoBbrx coorHorrrenutrt, [oJryqeHHbD( LI3 anaJrvrrvrqecKllx peueuzfi Anfl,3a-

AaHHoro pa3Mepa urara LrHTerpr4poBaHLrA. Sro noseoJlter coxpaHllTr e$Qerrzn-
Hocrb BbrqlrcJleHwit u AeraJrbHo yqurblBarb g.u:r'aMztlecKze cnoftcrsa KoHcrpyK-

rlr4kr KocMLIqecKLIX arruapaToB.

klles. aBTopa ucronb3onat na6opbr oJreMeHTapHbIX reoMerpl4.recrux Qz-

vp ,uls orucanvrfl. KoHTaKTr4pyroqrrx rroBepxHocrefi crbIKoBorIHbIX arperaroB

flBrrflercfl, rlnoAorBopnoft, TaK KaK rro3BoJlter 3aMeHVTb peIIreHI{e cJIoxHbIX

TpaHcrIeHAeHTHbrx ypayueuuit aHilrrrrrrrqecKllMrl coorHollreHLrflvttr v npocrofi
r{repaqzonnofi nporleAypofi na ocHoBe MeroAa ALIXoToMI{u. Tarofi rIoAXoA I{ BbI-

6pannufi na6op Q"ryp JrerKo o6ecuequBaror AocraroqHylo AeraJlbHocrb orlrca-
Hrr.s reoMerpvrr4 KoHcrpyKqnn. Bpeuefitro H€rIIaraeMbIe KoHTaKTHbIe olpalrvr'eerrvrfl.

yqr.rrbrBarorc-{ 6eg rrcrroJrb3oBanr4fl, ypaBHeHl{fi csssefi, qepe3 KoHTaKTHyT xecr-
Kocrb. Enaro,4ap.n groMy ornaAaer neo6xoAr,tMocrb cocraBJlennfl, 14 peIueHI{rI

auQQepeHrlrrurrrbHo-atre1pauqecKr{x ypaBHeHLIft, uto yBenrquBaer cKopocrb Mo-

Aenr4poBanut. [atree paccMarpr4Barorc.rr MoAeJII{ ALIHaMLIqecKLIx npoqeccoB c Llc-

tIoJIb3oBaHI{eM puBnLIrIHbIX T}IIroB crbIKoBorIHbIX MexaHI43MoB. B rvroAenf,x Mexa-

HLt3MoB rleHTpurJrbHoro rvrrra yqr,rrblBaerc.l orHocl4TeJlbH€l-fl He3aBLlcuMocrb Qy"*-
rlr4oHr4poBartLrs. OCeBOIO 4ervrnQepa v nptrBoAa oT ycrpoficrs 6orosoro 4err,ruQe-

pa, rolyrreHbr Lrx ypaBHeH?rfl, AunaMvrrcu. [nt npLIBoAa c az0QepeHrlvanoM oHI4

r{Meror MrrHlTMzrlbHyro pa3MepHocrr 6raroAapfl LIcrIoJIb3oBaHurc MeroAa Pa3Ae-

JreHkTr rrepeMeHHux. KparKo AeMoHcrpklpyerc.fl xoporuee coBrIaAeHkIe pe3ynbra-

ToB MoAenLrpoBaHlr.f, crbrKoBKLT c AaHHbIMLI I{crstrasuit na 6-creueHHoM creHAe.

llpone4euHoe r4ccneAoBaHue ALTHaMLTKU [o3BoJILIJIo BbItBI4Tb HeAocrarKLI cyqe-
crByroqefi xuneuaruqecrofi cxeMbr. llpe4noxeHbl lI zccJIeAoBaHbI ee vro4zQz-

KArlkrvr, HoBLr3Ha KOTOpbTX rroATBepx{AaeTcfl. AByMs [onyqeHHbIMlI naTeHTaMLI.

flpe4noxeHa HoBa.r, yrpyro-aAarrrlrBH€tf, cxeMa nepuQepzfiHoro crblKoBorlHoro

MexaHrr3Ma. YpanHeltrfl, ero ATaHaMI4KLI yqvrblBaror :naJrv.rrure azQ$epeHullzlJlb-
Hbrx rnapHLTpoB B KLrHeMarrrrrecKrlx qerux. Paspa6oraHrt MoAeJII{ HoBbIX

ycrpoficrn 4ervruSvpoBannfl, Lr crflrvrBa:avrfl.. flpone4enHufi aHalrvrs ALIHaMLIKTT

crbIKoBKLr rloKa3brBaer, rrro Aannrrfi MexaHI{3M o6raAaer xopourefi <<ycrofi'runo-

crblo) K KpI{TLrqHbrM coqeraHlT.f,M rrapaMerpoB HarIurnbHbIX ycnoBllir. Itts analrkr'

3a Ar{HaMUKU [pVq.,JWrBAHVrg, KOCMLTqeCKLIX a[[apaToB c I{OIIOJIb3OBaHUeM KOC-



MKTIIECKI4X MAHI{TIYN'TOPOB I{ CTbIKOBOITHbIX MEXAHLT3MOB CO CJIOXffi Ofi KLIHEMATLI'

Kofi BlepBbre rrpeAJroxreHa rr peurnu3oBaHa cxeMa ru6pz4noro MoAenupoBalrufl. Ha

6-creteHHoM Ar{HaMrarrecKoM creHAe. Ipuno4zrcf, KparKoe o[IlcaHLIe opkIrl4-

nalrgofi MoAenr4 MexaHLrqecrofi cr{creMbl (MaHI{nyJI.arop SSRMS - [epeMelrlae-

urrfi tonesHrrfi rpy3), oKcnepLrMeHr€rrlbHofi ycranoBKl 14 ee SymqLIoHI{poBaH}I{
rrpkr MoAenr{poBaHrrvrrpvrlraJrnBaHufl. MoAynfl MI4M-1 K MexAyHapo4uoft KocMLI-

.recKofi craHultn.
Bce paspa6oranHrre MareMarr4qecKlIe MoAeJILI peaJIrI3oBaHbI B Br{Ae KoM-

IIbrcTepHbIX npofpaMM u BKJrrcrIaroT HoBbIe opvfl,IHaJlbHble cpeAcTBa KoMIIbIO-

repnofi aHvrviar\vv; o 6 e cne.rLT B aro qlre M aKc I{M €ulbHyrc 14 HTe rp arlzro rp aQ vu e crofi
Lr rrr4cneHnoft nnQopMarlzu An.f, o6rerqeHklt aHalrvr3a AkIHaMuqecKLIX npoqeccoB.

flpocrpaHcrBeHHoe KoHTaKTHoe B3allMoAeftcrsze B HLIX oro6paNaerct c rloMo-

rrlbro KapKacHbrx rpaQzuecrnx o6pa:on. SQQeKTrIBHocrb raKoro cuoco6a Ae-

MoHcrpktpyercr rrpu ortvcaHnkr, parpa6oraHHoro rIoA pyKoBoAcrBoM aBTopa

KoMrrbroTepHolo cTeHAa MoAeJrLrpoBaHLIfl, B peaJIbHOM BpeMeHU npuqaJIldBaHvIs.

pa3fluqHoro o6opyAoBaHr{rr c ucrroJlb3oBaHl{eM MaHLIrIyJI.ttropa ERA Lt [pocrblx
ycrpofi crB coeALIH eHnfl..

O6rqrlfi rroAXoA K MoAeJrLtpoBaHLrK) ALTHaMLIKTI crbIKoBKV vr [purIzlJIkIBaHLTs'

KOCMLTqeCKTTX a[[apaToB, MOAeJILT KOHKpeTHbIX MeXaHI{3MOB I4 Bbr[OJIHf,eMbIX

r{MLr [poqeccoB, o6naAaror 6esyclosHofi nayunofi noszgHofi. firy6oxzfi alaarru3

v IIpaBunbHbIe BbIBoAbr Lr3 coBpeMeHHofo cocTotHllrl Teopvll4 MoAeJIkTpOBaHVIfl.

ALTHaMLTKT{ cvcreM MHorr4x reJr orrpe4bnzn o6ocnonanHocrb BbIABI{HyrbIX Teope-

TlrrrecKax noloxenuft.
,{ocronepHocrb noJryqeHHbrx pe3yJrbraroB MoAenupoBaHvrfl. noATBepxAa-

eTcr B cnyqae cTbrKoBKrr ux colocTaBJIeHI{eM C SKCIIepLIMeHT€UIbHbIMLI AaHHbIMLI,

B Clyrrae lpr{rrzurraBaHvrfl. - pe3ynbraTaMvr MoAeJIupoBaHuA Ha ApyfLIX CTeHAaX.

Taruu o6pa:ovr, paspa6oraHbr reoperlrqecKlle ocHoBbI MoAeJIkIpoBaHLrs.

A]./HAMIVTKT4 CTbrKOBKkt, rIO3BOJr.f,IOrqne COqeTaTb AeT€uIbHocTb ollucallnfl. LI BbICO-

Kyro cKopocrb Bbrrructrcnuit. Bce pa":pa6otanHrre MoAenIl 6rrnu kIc[oJIb3oBaHbI

Arrfl, aHaErv3a AuHaMtrKr{ cTbrKoBKrr v npw'anvBaHnfl. KoHKpeTHbIX KOCMLITIeCKLIX

alnapaToB c tIcloJIb3oBaHLreM KoHKpeTHbIX MeXaHU3MOB, qTO OIIpeAeJIfleT LIX

npaKTLlqecKyrc IIeHHOCTb.

flo c o,4epxaHrllo arrope Q e paT a Mo)KHo cAe JIaTb cneAyroqz e 3aMeqaHut.

Xenarenrno 6ruo 6u roporKo rrotcHLlTb, KaK nrr6vpanucb 3Haqenurfl' rrapa-

MeTpOB X1SCTKOCTpI B MOAentx KOHTaKTHOTO B3aIIMOAg itCr3'ufl.

He norcasaHo, IIoqeMy He yrllrrblBaercf, BJrrrrrHhe Ha AkIHaMLIKy cTbIKoBKLI no-

ABI{xrHocrLI TorIJII4sa s 6arax KocMI{rIecKI{x alnaparoB.

O4naro, 9To He cHkTxaer o6uryro orIeHKy Aucceprallurl, Koropat npeA-

craBJrrer co6ofi 3aKoHqeHHyro HayqHo-KBturzQzraquoHHyro pa6ory, coorBer-

crByroulyro BceM KpvreplnrM, ycraHoBJIeHHbIM n. 9 IIonolKeHruI o rroptAKe rlpz-

cyxAeHr{rr yqeHbrx crenenefi Ns 842 or 24.09.2013 r. Ee aBrop -fcresu'r AH4pefi

Bna4urvrupoBr{rr 3acJryxrrBaer rrprcy)KAeHl4f, yuenofi crerleHu AoKTopa Qzsnro-

1.

2.
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