


Jlyna. C yverona BHoBb BepHyBrnerocf, rrHrepeca K I43yqeHLIIo Jlyult, upo6leuarura

IIpOeKTI4pOBaHIiIt IIOJIeTOB B OKOnOnyHHyIO OOJIaCTb IIOlyqaeT HOBbIe 3anpOCbI I'I

Bbr3oBbr. 3ro errssaHo He roJrbKo 3a4a'rrav,la 6arutucruKla KaK TaKoBbIMI{, Ho I4 HoBIIMI{

r4HCTpyMeHTaMU ITX peUIeHUIfl .

Pa6ora B 3Harrr4Tenruo[ Mepe [ocBrrrleHa r{crIoJr63oBaHI4Io 3TLIX I4HcrpyMeHToB.

Peqr upLer o rrpuMeHeHULr gJreKTpopaKerHblx ABl4rareJreft ualofi TfltLr H pe3oHaHcHbIX

op6rar B oKpecrHocrlr Jlynrr B clrcreMe 3enrrx-Jlysa. I4ccne4oBankrfl' onl4parcur4ecfl.

Ha eSQexrr.rBHoe npuMeHeHue pa3pa6oranurrx AJII DTLIX I{HcrpyMeHToB MeroAoB,

flBIrflereq, Ha Harrr B3rJrtA, HoBbrM cnoBoM s o6racrl4 AITHaMI4KI4 IIoJIera I4 yrlpaBneluufl,

KOCMI4qeCKUMLI a[napaTaMu LI fro3BoJl.fleT 3HatII4TeJrbHO nOBbICIITb e$sercrznHoOTb

coorBercrByrouux ouepaqufi. B pa6ore sro y6e4urelbHo IIoKa3aHo MoAenI{poBaHueM

[oJlera B ycJroBI4 flx TIOJIHOTO rp aBnraIII{o HHoro rloJr-'I.

O6paulaer Ha ce6x sHr,rMaHrre eule oAHa cyqecrBeHnafl cropoHa pa6oru: B

KaqecrBe o6rerra [pLrMeHeHr4r lonyqeHHblx pe3ynbraroB rlpeArloJlaralorctr MarIbIe

KocMrrrrecKlle a[naparur. 9ra reHAeHqI4{ B KocMI,MecKIlx I,IccJreAoBaHkItx nonytlaer

sce 6oree BbrpilKeHnlrfi xapaKTep. Vqurrrsas, qro n pa6ore aBTopa cyqecrBeHHblM

o6paso1,r r4c[onb3yerc.f, yK€BaHHar oco6euuoctt, rlo3BoJl.flrolqag I4ccJIeAoBarb

rrpr4MeHLIMOCTb UpeAJIafaeMbIx pe[reunfi npo6nervr Ha

c oBeplrreHHo KoHKp eTHbIM?I ABI{| aTeJIbHbIMI4 yCTaH O BKaMI{,

rlpaKTl4qecKa-s 3HarrI{MocTb nonylIeHHbIX pe3ynbTaToB

HerrocpeAcTBeHHOf O BHeApeHLI{.

flpr.IMepax a[rapaToB c
MOX(HO yTBepXAaTb, qTO

r4MeeT ypoBeHb Lrx

fluccepragut M.f . Ilftzpo6orona cocrol,Ir Lr3 BBeAeHLIt, rlerhlpex r.llaB,

3aKrroqeHv.s. kr nplrJroxeHr4fl. Bo BBeAeHIaI{ o6ocnosrrBaerct aKTyzurbHocrb reMbl

r4ccneAoBaHvrfl, yuoM.rrHyTbr He3aBLICI4MbIe pe3ynbTaTbl aHaJLu3a pbIHKa MaIIbIX

KOCMT4qeCKUX al[apaToB, rAe Lr oTMeqeHa TeHAeHIII4[. HA yBell4qeHue KoJII4tIecTBa

3anycKoB TaKoro poAa a[naparoB. Vnouunaercfl coBpeMeHHat KoHIIerIqut roqeK

nu6pa4uu KaK TpaHc[oprHbrx y3noB AJIfl rrepeAB[xteHl4t s CorHeqnofi czcreue. 3ra

KoHUenq1a fl. flBIIfleT gfl IJI aB eH crnytoqefi Bo B C eX qacT.ttx AII ccepTallull.

llepnaa xJIaBa our4cbrBaer neo6xoAl,IMbre reoperI4rlecKue cBeAeHI,lr, Koropble

BcroAy Aarree uclonb3yrorcfl B Ar{ccepru\krt . CroAa orHocl{Tcs npeuMylrlecrBeHHo

cBeAeHI4t o6 orpanu.IeHHofi 3aAarle rpex reJr r{ csoftcrnax AUHaMLIKLI B oKpecrHocrul

TOIIEK NVT1PAWWT. IIO4PO6HO OTII4CAHbI I4C[IOJIb3YEMbIE ABTOPOM III4CJIEHHbIE METOAbI

o[TI,lMU3aUI4lI.

Bropar rJraBa rrocBrrrleHa 3aAaqe [epeJleTa Mzulofo KocMl4qecKofo an[apaTa c

coxonogeunofi oP6vtrt Ha raJlo-op6l/try BoKpyr rorIKI{ L1 3ervurx-Jlyna



IlcrIoJIb3oBaHueM ABLIrarenfl. v.uroiT. Tflfu.llpone4eno 6olruroe KoJrLrqecrBo pacqeroB:

xapaKTepvgrl{Ktl rpaexropufi 6run rIoJry {eHbI Ant pa3nurrHblx KJraccoB M€rJrbrx

a[[aparoB, pEBnIruHbIX raro-op6ur, pa3nllrrHbrx orHocrlTeJrbHblx xon$uryparluflx
op6urrr ailnapara, Jlynrt u Connqa. BaxHefturuu pe3ynbraroM AaHHoro
PICCneAOBAHr.IS. -flBTIJIOCb CO3AaHI4e npolleAypbr pacqeTa [ocneAoBaTeJrbHbrx

pe3oHaHcHblx c6rutxennft c Jlyuoft. 3ra aBToMarr4qecKa.rr [porleAypa ro3BoJrfler

aHanu3vrpoBarb Bce [paKTLIqecKu BDKHbIe nocJreAoBaTeJrbHocrr4 pe3oHaHcHbrx

c6rt'Ixeunfi u QopnaklpoBarb HeKoe repMl4H€urbHoe MHoxecrBo, Ha Koropoe arrrrapar

.qonx(eH HarlentrBarbc.rr rocJre pacKpyrKra csoeft op6uru c 3euru.
Tperrr DraBa [poAonxaer BTopyrc, 6rrrua uafigenrr oKoJronyHHbre op6zrrr,

Aocrl4xttMble MaTIIIMLI ar'ilapuraMu\ cna6NeHnurvrrz ABI{farentMLI uanoft TfllLr u

ABrDKyrquxcfl rlo raro-op6uraM BoKpyr roqeK nn6paguu LI u L2. Eruro roKa3aHo,
IITO MUT]IbIE AIIAPATbI MOI'YT C MAIIbIMI.I 3ATPATAMLI TOINI4BA UCPEfiTU HA

oKonouoJupHble oKoJroJryHurre op6nrrr. B AaHnofi rJIaBe 6rrr npuneAeH TaKXe o6sop

r4ccneAoBanuir, Kacarcquxcr [epeJrera Mex4y op6uraMlr BoKpyr pa3Jrr,rrrHbrx rotreK

nu6paquu, KaK B paMKax oAnofi cLIcreMbI ex reJI, TaK I4 pa3HbIX.

9ernepraa rJraBa [ocBflIrleHa HaBurarII4oHHoMy acneKTy t.r.wccuit Mztrrbrx

KocMr4qecKux a[laparoB BoKpyr rorreK r'u6paryuu cl4creMbr 3enanr-JlyHa v CorHqe-

3euls. 3,qecr c 4unaMuqecroft ToqKu 3peHl4f, aHuru3vrpyercr curryar1lafl, KofAa B

pe3ynbrare c6o.fl KoppeKrlr{z op6urrr anlapar ylourflercfl or HoMl4Hamuoft op6nut u
Bcraer 3apla'ta cilacennfl. Mkrccvru. B 4racceprar\uu c[paBeAJrIlBo orMeqaerc.fl, qro,

cofJracHo onbrTy yx(e peallr3oBaHHbrx [poeKToB, B KoTopbIX I4cnoJIb3oBiIIILIcb

MHOrOKpaTHbre MaHeBpbr c nplrMeHeHr.reM 3JreKTpopaKeTHbrx ABl4faTerefi uarofi rsrn
r4 rpaBr4TarluoHHbre MaHeBpbr, peruarcuee 3HaqeHI4e I4Meer rra6rocu nnaHr4poBankrfl.

onepaquft. B coorBercrBr4r4 c gTLrM Te3racoM aBTop npoBeJr r4ccJreAoBanvrs.,

pe3ynbTaToM r(oTopblx cTarrr{ MeToAbI unaHplpoBaHnfl. vr ynpaBneHldfl, KoTopble

[o3BOJItrOT OIITLIMZuTIHIIM O6paSOrrA AOCTLIIaTI Ileneft MVI CVIlz' B HeIITTaTHIIX

cvryar\vtflx. Erno rloKa3aHo, rrro rracro flplzMeH.aBtnuilcg, Ao Hacro.alrlero BpeMeHI,I

[oAXoA, KorAa rrpr4 3aAepxKe ucrroJrHeHlr.rl MaHeBpa uoertfi MaHeBp [naHplpyerc{

r4cxoAr lr3 [peAnoJro]KeHur neo6xo4HMoarl{ Aocrl{xeHvrfl, pamee 3anJraHI4poBaHHbIX

napaMerpon op6zrrr ) He flBJrflerca eQSeKTpIBHbIM pelrreHlaeM. OntzvranbHoe perxeHve

Aocrprraercf, rrao4ra$nrcaqneft rleJleBbrx rapaMerpoB. B pa6ore rprlBoAtrct

KoHKperHbIe rrpllMepbr pe€urr43ar\avr raroft crputerr4kl noATBepxAaroulue ee BbIcoKyIo

oQQerirunHocrb. Oriueruu, qro paepa6oraHnafl. MeroAI{Ka He roJIbKo rIoBbIIIraer



eQQerrunHocrb ouepaqufi, Ho u Iro3Bo ter rloBhlcr4Tb HaAe)KHocrb peuruga\vLr

npoeKToB B rlenoM.

B 3aKJIIorIeHuu [pvBeAeHbI ocHoBHbre BbrBoAbr pa6orbr. B [pr,rJroxeHr{e

noMerqeHrr ra6ruqu ros$$vIllr4eHroB pa3JroxeHr{f, rurrro-op'ur BoKpyr rorreK Ll uL2
cl4creMbl 3evurx-JlyHa B ptArr Oypre. AnarornqHbre ra6rurqu yxe Bcrpeqarrrlcb B

Apyrux krccneAoBauvIilx, Ho roJrbKo 4na op6ur B cracreMe Coluqe-3eMr-s.

lloryueHnrte pe3ynbrarbr rlpeAcraBJr.flror HelocpeAcrseHurrft npaKTuqecrcuit

r4HTepec B qacTLt r{x pearrr43ar\r4vr B rrpoeKTax TeKyrrlefo rrnaHupoBaHufl.

Anrope S epar co orB ercrByer p.Lrc aepr ar\vLr.

flo pa6ore rrMerorcr cne4yroqr4 e 3aMe rraHr4fl:

l. Kar r43BecrHo, onpeAeJreHrre [apaMerpoB op6nranrHoro 4Bu)r<eHvrfl

KOCMLIqeCKLIX annapaToB B Cnyqae I{CUOJrb3OBaHLrs. gJreKTpOpaKeTHbrX

4nzrareleft uarofi Tflru uMeer cBolr oco6euuocrr.r, Koropbre HaAo

rrpkrHklMarb Bo BHrrMaHLre rrpLT rrnaHnpoBaHvrr4 onepaqufi. B pa6ore Hrlqero

He cKitsaHo o croco6ax vru ueo6xoAr{Mocrr{ yqera Bo3Hr{Karorrlkrx [pLr
-3TOM TpeOOBaHI{kI K BbIrrOJrHeHkrrO TpaeKTOpHbrX r43MepeHr4kr U ux

o6pa6orre.
2. O.renz4uo, rITo pelleH3krpyeuafl. pa6ora He Moxer BKJrrorrarb B ce6s,

perrreHLre BCeX 3aAaq yilpaBlrelJkrfl. npr4 froJreTe B oKpecTHocTr{ TorreK

Oauaro rarofi xnroqesoft MoMeHT. KaK o6ecue.reuuetu6paguu.
MaKcLrM€urbHoro gHeprocHa6xenus. (osua.rarorqee BbruoJrHeHlre

rpe6onaHrafi no opkreHTarlLrkr colHeqHbrx 6arapefi) v onrr4M€rrrbHoro

HanpaBneHr4.rr BeKTopa Tflru, MoxreT rrpLrBoAr,rTb K ofpaHr,rqeHr4.f,M fro

pealu3arlprr4 oflepaqufi ynpaBJreHr4fl op6uranrHbrM ABprx{eHr4eM. lloerovry
rrr,rrarenb pa6oru BnpaBe ox?rAarb Mr{Hr4MarrbHbrx p€r3brcHeurafi no 3ToMy

Boupocy.

VKasaHHrre HeAocrarKu He MeH-flror o6rqefi rroJroxrzTemuofi orIeHKr4

Ar4cceprarlr{oHHoro vccneAoBalnvlfl' rJraBHbre pe3yJrbrarbr Koroporo c neo6xoArauofi

noluorofi [peAcraBJreHbr B ny6nuraqurx aBTopa Lr npaBlrnbHo orpaxeHbr B

anropeQepare.



[ucceprarlnoHHafl pa6ora Bbr[oJrHeHa Ha LIcKJIIoqLITeJIbHo BbIcoKoM HayrIHoM

ypoBHe r.r rroJrHocrbro yAoBnerBoprer rpe6onaHrflM llonoxeuuq BAK (n rexyutefi
pe4arquu), [peAbrBnreMbrM K Ar4ccepraqrlf,M Ha corrcKaHr4e yvenofi crerreHu

KaHAHAara $usuro-l,rareMarllqecKl4x HayK rlo c[equarlbHocrLI 01.02.01

TeoperuqecKaf, MexaHuKa, a ee aBTop lllupo6oxon Marccuu feuua4rerzu
3 acJryxLt B aer rlprlcyxAeHllf, eMy u cKoMo ft crenenra.

Orgrre o4o6pen u [pr-rHrr Ha 3aceAaHur4 aeMkrHapa <MexaHuKa, y[paBJreH]re 14

znQopnaatr4KD) Vlncruryra KocMr4rrecKprx l4ccneAoBauuir PAH l8 anpenr 2017 roAa,

llpororor Ns 1.

Orsrrs cocraBI4JI:

KauAuAar rexHlrrlecKl4x HayK,

ne4yrqufi uayuurrfi corpyAHr4K

orAena Ko cMuq ecrofi AuuaMuKLr Lr MareMarv.recxo ft o 6pa6omz aH $ oprvr a\vu
@e4ep anrH oro ro cyAap crB eHHo ro 6roAxers oro yqpex AeHvrfl HayKrr

<<Hu cruryr Ko cMtI tI ecKrrx rl ccJr eA oB anutrt PAH>

117997 Mocxna, yn. Ilpo$coro3Har 84132, www.iki.rssi.ru,

rer. (495)333-10-78, E-mail: neismont@iki.rssi.ru 2: c -.---G H.A. 3ficuonr
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