
OT3bIB OOI/trn4AJIbHOrO OIIIOHEHTA

AoKTopa rexHlrrrecKr{x HayK, upo$eccopa I4aana AnercanApoBr,rqa Tuudas
Ha Aucceprarlrrro Ha colrcKanvre yreHofi creneHr{ AoKTopa Quezro-

MareMarr,rqecKnx HayK Pon4yrnna,{r"rurprar CepreeBsqa
Ha reMy <.{uHaunKa KocMraqecrsrx an[aparoB c arcruBnofi uarnuurofi

cucreuofi opueHTarlur4> no crequa.IrbHocrrr 1.1.7 - Teoperr{rrecKa;r

MexaHIaKa, AI{HaMI,IKa MaIrrpIH

,{uccepmquoHHuur pa6ora r{.C. PonayrurHa nocBrrrleHa r{ccneAoBaHnro ABriDKeHHrr

Mzrrrbrx KocMr,rqecKr,rx a[naparoB c aKTuBHoft uarnrarHofi cucreuoft yrrpaBneHnr Ha

Hrr3KlD( oKonoKpyroBbrx op6urax. Pa6ora cyrqecrBeHHo AorroJrHrrer prA uccreAosaHzfi
no MaTHI4THrIM CLICTeMaM OprreHTaIII{H, KOTOphIe B narUefi CTpaHe B OCHOBHOTTA 6nln
rrocBrrrleHbl naccusHofi naarnurnofi crrcreMe. ArcrusHar cucreMa rlMeer nepeA

flaccuBHofi cepresHbre [peuMyrqecrBa, TaK KaK [o3BoJuer peairr{3oBarr rpe6yeMbre

noresHofi narpysrofi r4Jru crryxe6Huun cucreMaMrr pe)KraMhr ABI,I>r(eHr,rr. 3aAa.ra

rrocrpoeHnfl oprreHTa\vn c rroMorqbro MarHlrrHbrx KaryrrreK oco6enno aKryanbHa B

cBere Bce ycKopfforrprxcr reMrroB 3anycKa ry6caroa s Poccun. Or eAuHprqHbrx 3arrycKoB

Mbr rreperuJrr.r K AecrrKaM rrycKoB B roA. Marnufira.f, clrcTeMa ylpaBJreHr{f, oco6enno
ar(ryuurbHa r{MeHHo 4rrx ry6caroB }r3-3a l[x Manoro pa3Mepa u Hzgrofi crorrMocrr,r.

,{uccepmql{oHHat pa6ora coAep)Kr{T rrccJreAoBaHr{e y[paBJrreMoro ABr{x(eHar arr[apara
B HeCKOnbKlrX pelKHMaX ABr,DKeHr4r, K{DKAOMy Ir3 KOTOpbTX rrOCBrrrIeHa OTAenbHaf, HraBa.

Xors gTrr pexerMbr He [orgbrBaror Bcex Bo3Mo)KHbrx 3arrpocoB co3Aarerefi annaparoB,
oHI,I no3BoJltlor uogo6parb noAxoArrrlee perueHr{e n 6onrnruHcrBe cJryrraeB. flpu erou
n pa6ote nu{yrcr nplr6rnxeHnbre pemeHrr.fl )paBHeHr{fl ABr.r}r(eHr{rr B flBHoM Br,rle, cB.f,3n

MexAy napaMerpaMr{ annapara v xaparcrepncrrrKaMu pa6oru c}rcreMbr y[paBJreHur.
Stor [oAXoA LIMeer BaxHoe [parcr[rrecKoe 3HarleHne, TaK KaK rro3BoJrrer orreparl{BHo
oqeHl4Barb Bo3Mo)KHocrr4 crrcreMbr ynpaBJreHnf, flpu paspa6orxe cBepxM€urbrx

a[[aparoBr I,[HorAa 3aHnMaroqefi scero HecKoJrbKo MecrrleB or uryeu Ao 3arrycKa.

Coqepxanue pa6oru BbrAeJrf,er rrf,Tb nocrpe6oBaHHbrx pe)KHMoB ABnxeHrfrt
KocMllqecKoro an[apara B orAenbHbx HraBax, npeABapflflcb nepnofi maeofi. flepnar
HIaBa flBIrr'ercfl, BcrloMoraremnofi, B Koropofi ouucrrnarorcr neo6xoAuMbre B pa6ore
ypaBHeHLtf, ABLDKeHT{fl rr MoAenvr, xors. TaKxe coAepxr,rr onr,rcaH}re HoBoro na6opa
SBOJTTOqEOHHbTX nepeMeHHbrx.

Bo emopoil znaee H3)nraerct KJIaccHqecKarI 3a4aara AeunQnpoBaHl4rl rone6aHnfi,
KOTOp€I,I B CJD rae r{CnOJrb3OBaHVrfl. (aCrrMrrrOTLrqeCKOfO) ZrrrfOpHTMa 4eirAUQUpOBaIdiI/s.

IIpaKTuqecKl{ r{AeHTuqHa ABHxeHIlrro a[lapara c BHXpeB6rMt4 ToKaMLr. floulruo
r43YrcIJI{It BpeMeHU rrepexoAHoro npoqecca, aBTop [pprBoA]rT orIeHKy cKopocT]r, Ao
rcoropofi Bo3Mo)KHo rarueHrre rore6annfi c rpuMeHeHr{eM €rnropuTMa Bdot,
Lrcnonb3yeMoro nparcrnqecKrd Ha KUDKAoM nusroop6r{TaJrbHoM KocMrrqecKoM afl[apare.



Tpeman araaa HecKoJrbKo Bbrlenrercr B pa6ore reM, rrro s Hefi alcrlaBHat Man{I{TH€uI

crrcTeMa opl4eHTaltrnlr AonoJIHrIerc.[ poropoM - MaxoBHKoM c

BparrleHr{r. 3Aecs vsytraerrcfl, nepexo4nrrfi npoqecc, KorAa

oplreHTarlwo ocblo ycraHoBKll MaxoBI{Ka IIo HopMaJIrI

n
HyrarlrroHHbre rore6anns, cKopocrb

no3BoJItIOrUID( B OAHOM KOMnaKTHOM

nocToflHHoll cKopocTbro

annapaT BbrxoApIT Ha

K rrJrocKocru op6utu.
Cpannuraerc.f, AeficrBr{e HecKoJrbKr4x aJrop}rrMoB ralrreHrl{ cKopocrl{, }r oKa3blBaerct,

rrro €uropr,rrM Bdot sBrrfrerc , B Aannofi 3aAaqe [peAnoqrI{TeJIbHbIM. ,{anee
paccMarpuBaercr. rroBopor B rrJrocKocrn op6urrr Ha 3aAaHnslft yrol c.[oMolrlbro
npeAnoxeHHoro aBTopoM ynpaBneHux. CyqecrBeHHo orJllrqaerct BTopa{ qacrb stofi
rJraBbr, rAe caM annapar Bparqaercr orreHb 6rrcrpo, a MaxoBrIK lryxeH Ant co3Aaraz4

r{yneBoro o6ulero Kr{HerurrecKoro MoMeHTa. flpe4ro)KeHo I{ }IccneAoBaHo MarHI{THoe

ynpaBJreHue, nogepxr,rB€lroqee BparqeHlre co cKopocrblo B HecKoJlrro o6oporoB B

Mr,rrryry BoKpyr KacareJlbnofi r op6ure.

B vemeepmoil znaee paccMorpen 6ucrpo Bpalrlzlloqnfics annapar. Marnnnroe
ylpaBneHlre arr[aparoM, cradnnuu,rpyeMbrM BparrIeHI,IeM - oAl{rr }r3 KJIaccErIecKLD(

noAXoAoB. Hsyuarorcr HecKoJrbKo aJrrop[TMoB yrlpaBnennfl, KaK orAenbHo BJlutrcqnx
Ha HeKOTOpbre xapaKTepI{crLIKI,I ABI{XeH[fl
3aKpyrKI,I, HanpaBJIeHUe OCI,I BpalqeHl{f,, TaK

Bbrp€DKeHr,rn 34Aarb nce rpe6yeMbre rlapaMerpu. 3anepluaerct HIaBa laccreAoBaulreM

Bntnfl:nwfl, HeArraroHaJrbnbD( gJreMeHToB TeH3opa I,IHepqrIn Ha IrytaqlroHHble rore6anus.

Ilnman ara6a flBrrserc , B HeKoropoM cMhlcne npoAoJIxeHrIeM qerBeprofi. B nefi

n:yrderc.a oAHoocHttrr crafiuttuga\ns. B HanpaBJlela.lztn Comrqa c rroMorqblo 3aKoHa

yrrpaBJreHrrf, Sdot. Xorr oro ynpaBJreHlre He 3aAaer cKopocrb BpaIrIeHI{.t

HerrocpeAcTBeHHo, no xoAy r{ccneAoBalInfr cTaHoB}ITct noH{THo, rITo 3Aecb TaKXe

ocyrqecrBJrrerc.fl 3alcpyrKa annapara. flpe4no)KeHo ynpaBileHlre, Koropoe no3BoJlter

noAAepxnBarb rar(yrc 3aKpyrrry Sarru.recru 6es ueo6xoAnuofi ullQopMallrr, nuefl,

JII{Irrb noKa3aHrlt coJIHerIHbIX AaTIII{KOB.

B uecmoil znaee rr3fraercs, uaudolee o6ula.f, 3aAaqa - opueHTar\Hfl. arrapara B

rpe6yerraoM TpexocHoM rroJrox(eHr{pr. OAnaro napaMerpu pa6otrr clrcreMbl ynparnehnx

oK€l3brBarorcf, BecbMa Hu3Kr{Mr{ - TollHocrb opueHTa\vn rone6lerct B Auana3oHe 10-15

rpaAycos, rrTo cBr3aHo c orpaHlrqeHueM Ha HanpaBJIeHI{e y[paBJlf,Iolqero MoMeHTa,

np[cyrqnM MarHrlrHofi cprcreue ynpaBJreHl{f, .

3anepuraror reKcr Arrcceprarlun 3aKJIIorIeHLIe c BIIHocI,IMIIMI{ Ha 3alr{Ltry

rroJro)KeHyltuv:, crrlrcoK Jlrrreparypbr rr rrpnno)KeHl{e c o6osHa.reHlrrlM}r. Analorr.rrryto

Arrcceprarllrr4 crpyKTypy r{Meer u anropeSepar, AocraroqHo rIoJIHo Aaroqufi
[pe.qcraBJreHrle o pa6ore.

Hon[sHa pa6oru 3aKJrroqaercr B [oJryqeHHbrx KoHICperHbrx pe[reHaflx Anfl.

Kax(Aoro ug pexuMoB, BbrIeJreHHbIx B orAeJlbrryrc HIaBy. Bo MHon{x cJrfrafi
r{ccneAoBantre AoBeAeHo Ao KouKperHbrx- xort u npu6nliDKeHHbrx - Bblpa)Kennit,

noKa3brBaroqrD( perueHue ypaBHeHnfi Asl,IxeHvfl, wfi4 BarKHIIe rlapaMerpbl ABlDKeHI4f,.

Bce sru perueHur rroqrleHbr aBTopoM JrlrrrHo. Peruenras, coorHolrlenufl, u BbIBoAbI,



/ np[BeAeHHbre B pa6ore ]r BbrHeceHHbre Ha3&EHTy, BTIoJIHe AocroBepnbl rt oOocnonansr.

Anrop nplrMerrrer prA xopouo lr3Becrr{brx [pI4eMoB aH€IrILI3a ypaBHenllft AsI,IxeHWfl,
yrrpoqztx r/D( c noMorrlbrl pa3ryHbrx [peAnonoxenufi. 3ateu noJlfreHHbre peIneHI,IrI

cpaBHrrBaloTct c qucIeHHbIM pacqeToM lrcxoAHbx ypaBHenl{fi Anuxenu.s.

Anpo6aqur pa6oru 6sna npoBeAeHa Ha MHo)KecrBe ronQepeH\uir, a

HerrocpeAcrBeHHo eAuHoe Ar{ccepTallrroHHoe IiIccJIeAoBaHI{e 6ulo 3acJlyluaHo Ha

cnerlrralru3lrpoBaHHbrx HalnrHbx ceMr{Hapax. Bce peeynbrarbl pa6oru np}rBeAeHu n 36

uy6.n nrcaq[fl x B peIIeH3I{pyeMbD( u34a:aw:4 peKoMerrAoBaHHbD( BAK P@.

K pa6ore Bo3HHK ptA rconanaeHTapl,IeB Ia galae'raHl,rfi:

1. CryauuUa 28. B nepeou rroJrox(eHr{r,r, BbrHocrirMoM Ha 3aIqI,ITy, [p]IcyrcrByer
HeyAarrHirs Qopr"rylupoBKa. Crrl44unaercfl. B[eqarJIeHLre, tITo Bce p$ynbrarbl
noJro)KeHnr BepHbr 4nx cQepuqecKr{-cr,rMMerpuqHoro crryTH}rKa, xort Ha caMoM

AeJre ero rpe6oBaHr,re orHocr,rrcr roJrbKo K [epBoMy o[ucalrHoMy B noJIoxeHI,IlI

pe3ynbraTy.

2. Crpanu:qa 31. He noMerrraJr 6rr pvcynoK c I{Hepq}IaJIbHbIMLr c}rcreMaMld

KOOpAlrHar.

Crpauuqa 48. flpu nne4envm a3poAI,IHaMI{tIecKoro MoMeHTa AorryqeH ptA
HeBepHbrx (popnrylnpoBoK Anf, rlapaMsqpoB, BxoAtlrlru( B BbIp€DKeHne 1 .3.21.

Crpanuqa 60. flpono,qurcx ilorrcK npu6luxeHrrblx nrrpaxennfi Nffi
xapaKTeplrcrr,rqecKr,[x rroKa3arerefi ug-ga rpoMo3AKocrI,I ToqHbrx nrrpaxenufi.
Ogxaro, [ocKonbKy rorrHble Bblpa)KeHr{r *taittu Mo)KHo, cJIeAoBaJIo

HerrocpeAcTBeHHo cpaBHr{Tb BeJrr{rrrfrHbr, noJD IaeMhIe no ToqHbIM (foprvrynam -
rrycrb Ir He [puBeAeHHbIM r pa6ore - u uo npn6rulxeHHblM.

5. fnasa 3. B rJraBe paccMorpeHbr ABe nplrHrlurrlranbHo pa3Hhle 3aAaqu B

ABwKeHLrra anrrapara c poropoM. Fsrno 6u yuecrHo BbIAeJII,ITr KaxAyIo B
oTAeJrbHyIo rnaBy.
PasAer 3.3. Asrop nccneAyer ynpaBJrserdrrfi roBopor B mlocKocru op6urb,r vr

BJrrr.flHrire Ha pe3yJrbrlrpyroqufi yron rroBopora rpaBI,ITaIIuoHHoro uouefita.
OAHaro B Aannofi curyarlkru ilgpoAlrHaMu.recrcuft MoMeHT Mo)Ker oKa3arb

cyrqecTBeHHoe BIIuaIdIlIe.

PasAer 4.3. VlccneAoBaHlre npoBeAeHo AJrt Flpoqaroqero npeAnoJlo)KeHl{f,

nolxpnofi op6nru n Comrqa, Jrexarqero B nJlocKocrl{ eKBaropa. flonyreHHble
pe3yJrbTaTbr cBeprroTc.f, c r[rcJreHHbrM MoAenHpoBaH[eM NV a[[apaTa Ha

corHeqHo-cunxpounofi op6rnre, qro BecbMa 6nusxo K cAeJIaHHbIM

rrpeAnono)KeHr{rM H ycneruHo r{x rroATBep)KAaer. OAHaKo, rlHTepecHo y3Harb,

[epeHocrrcs Jrr,r nonyreHHbre pe3ynbrarbr Ha op6urrr, AaneKI{e or nontpHblx.

8. Pa3Aer 6.2. AIA arrrpoKcr{Maq}ru upoNsno4Hofi napaMerpa noBepxHocrl{

cKoJrb)r(eHus. vrcrronrb3yercr npocrar pmHocrb AByx gnaqennft Ha coceAHnx

TaKTax ylpaBneHr{r. I4nrepecHo, KaK cKa3blBaerc.tt Ha sQQernaaHocrl{
paspa6orannofi MeroAr{Kr{ ynpaBJreH}rf, BeJrr{lIIaHa raKTa ynpaBilenvfl, (ulara
qucreHHoro MoAeJluponaHux).

3.

4.

6.

7.



flpnnegenHbre 3aMerranLrfl, r,r Boqpocbr He yM€rJrf,rcT KaqecrBa npeAcraBrenHofi x
3arrllrre pa6oru. ,{uccepraqux Pon4yruua ,{rtrurpux Cepreenuua <<,{zHauura

KocMr+recK[x alnaparoB c axrusHofi naarnurnofi cucreuofi opneHTaIIrM>

3aBeprrreHH€ur HafrHo-KBzrJrLrQuraqnoHHEUr pa6ora. Ee uoxHo rnaruQuqupoBarb KaK

perrreHrde uayrrroft npo6leuu, r4Meroulefi saxuoe xogsficrBeHHoe 3HaqeHlae. Pa6ora

coorBercrByer rracropry clequarrbHocru 1.1"7,nu.2,3,5, 10, 14 n y4onnerBopfler
rpe6onannqM [yHrra 9 flonoxenur o [pucyxAeH]rr,r yrreHbrx creneHefi. C.rnraro, qro

aBrop Ardcceprarlnn Pon4yrun,{rvrnrpnfi CepreeBlrrr 3acJryxl,IBaer [p[cyxAeHl{n yreHofi
crenenr{ AoKTopa Qurnrco-rraareMarr,rqecKux HayK rro cnequarlbHocr}I 1.1.7 -
Teoperuu ec Kafl MexaH I{Ka, Ar4HaMvIKa M aIrI}IH.
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