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Arcrya.nrHocrb reMbr

B pesynrrare KocIraz.recKofi AerrenbHocrra B oKoJro3eMHoM KocMr4qecKoM

rlpocrpaHcrBe HaKarIJIIzBaercfl 6onrruofi Konr4rrecrBo KocMr4rrecKoro Mycopa -
orpa6oraBrur4x cpeAcrB BbrBeAeHZr, ne$ynr<qr4oHr4pyroqr{x KOCMI/IqeCKUX

arnaparon (KA) vvx $parnaeHroe. KocNau\ecxuia Mycop yx(e B Hacrorulee BpeMt

npeAcraBJlter onacHocrb Anfl 4eftcrnyrorqux KA Ha Hr43Kr4x oKoJro3eMHbrx

op6urax, a ero HeKoHrponnpyerurtfi pocr B 6y4yrqenr Moxer npr4Becrr4 K

cepbe3HblM ofpaHl4r{eHl4flM Ha Bo3MoxHocrb Aocry[a B KocMoc. Arq orpaHur{eHr4_fl

pocra KocMrlqecKoro Mycopa paspa6oraHbr peKoMeHAarlkrkr 14 craHqaprbr rlo yBoAy

orpa6oraBlulax KA 3a npeAenbl uarzSoree nocrpe6oBaHHbrx (u naz6olee

3aMycopenuux) 3oH oKoJIo3eMHoro KocMr4rrecKoro rrpocrpaHcrBa Lr IIo

orpaHI{qeHUIo cpoKa op6uraJrbHoro cyqecrBoBaHnfl KA na Hr{3KLrx oKoJro3eMHbrx

op6urax. lttx pxaa op6ur, Hanpl4Mep Anr oKonoKpyroBbrx op6rar nucorofi 800-

1500 KM, BbrrroJrHeHrze grkrx peKoMeHAa\uir

TpyAHocrtMLr, cB.rr3aHHbrMz c 6onrruofi rpe6yevrofi

xapaKrepl{crl4qecKofr cropocru Anfl. peaJrr43aur4r4 Meponpuxruir no yBoAy KA c
3TIIX op6ur na op6urbl 3axopoHeHufl vrrrv Ha op6zru c orpaHr4r{eHHbrM sa4annofi

B eJrr4 rrr,rHo fi cp orolr 6 altm.cruq e cKo ro cyqe crB o Barzfl .

B rocneAHee BpeMt na op6zry BbrBoAr4Tc-f, MHoxrecrBo M€unrx KA, He

I{Meroql4x rIoJIHoqeHHbIX cl4creM yrrpaBrrelr'nfl ABrlxeHr,rev. Bonrurr4HcrBo Lr3 grlrx

KA soo6qe He kTMeror ABrrraremHoft ycraHoBKrr, Ho Aaxe npkr ee HarrkrvrvuyBoA c

op6urrr ocJlox(H-f,ercf, HeBo3Mo)KHocrbro rrocrpoeHr4r raKr4MLr KA opueHTarJkrkr

BeKropa rflrvI, rpe6yel,rofr glx e$Ser<rznHoro cHr.rireHr4r Bbrcorbr op6zru.

floerovry reMa Anecepraqrau C.lI. Tpo$zvroBa, B xoropofi paccMarp krBaercfl

3a\arra yBoAa MaIIbIX KA Ha op6zrrr c orpaHr4qeHHbrM cpoKoM 6al^ttucruqecKoro

corrp_f,xeHo

serz.Il4uofr

C OOJIbIIII4MII

CYIUECTBOBAHIlfl. npv Hanvl{uvr ofpaHI4r{eHI4I4 Ha opr4eHTarlr4ro BeKTopa



ynpaBn-flrolqero ycKopeHLrr, co3AaBaeMofo ABr{farenbHofr ycraHoBKofi vrlrvr

c orHeqHbrM rrapycoM, rrp eAcT aBrrfle'r a fl, aKTyaJr bHofi .

cocToI4T L13 BBeAeHr4_rI, TpeX

acTor{Hl4KoB.

fJIAB,

Crpyrcrypa H

fiuccepraqux

coAeplr(aHr.re paooTbr

C.lI. Tpo$nnrona

3AKIIOqEHI/.fl V C[IVIQKA I4CNONb3 OBAHHbIX

Bo eeedeuuu o6ocuoeHBaerc-s aKTyanbHocrb Ar{cceprarlrlonHofi paSorrr,

npLIBoAI4Tcx o6sop MeroAoB yBoAa MaJrbrx KA c Hr43Kr4x oKoJro3eMuux op6ur, rro

LITO|aM KOTOpO|O OnpeAentroTct Har4oonee aKTyaJrbHbre, c TorrKr4 3peHl4.rr aBTopa,

3analrv\ a raKll{e npl4BoAurrc-rr KparKr4fi o6sop coAep)KaHkrfl Aucaeprarlkrvr.

B nepeoil zJtale paccMarpvBaercfl 3a4a-ta yBoAa c op6urrr HaHocnyrHrrKa

KJIacca ry6car c gneKTpocnpefiurrM paKerHbrM ABr4rareJreM. PaccnrarpvrBarorcfl

IBa Bapr4aHTa oAHoocHo it naccusuofi cra6 vrrrkr3ar\krvr yrnoBoro rroJro)KeHr,rs KA:

cra6uttusaIJufl. BpaqeHI,IeM 14 rraccr4BHafl MaTHrzTHa-s czcreMa cta6ulnuza\Lrv.

PaccuarpuBaercfl ocpeAHeHHar 3a4.aqa orrrzMr43arlprr4 yBoAa c op6uru c

orpaHIlqeHI,IeM Ha opI4eHTaIII4ro BeKTopa rflrr4. 9ucro r4 paclonomeHrre aKTrlBHbrx

yqacrKoB Ha BI4TKe onpeAenrercr vr3 aHarrvr3a Qynxqurz llourprrzua, a

AnI4TenbHocrI4 aKTTiBHbIX yqacrKoB v3 pe[reHz-fl 3ap.aqv nelrznefinoro

rlporpaMMnpoBaHvrfl. llpunoAflTcfl qr4creHHbre pe3ynbrarbr 14 orIeHKLr

Mr4Hr,rM€urbHoro -utrara Br,rrKoB An.rr yBoAa KA Ha 3aAaHHyro op6rzry.

Bo emopoil enaee paccMarpvrBaeras 3a4aqa yBoAa c opdurrr Muuroro KA c
rloMolrlbro rlJlocKoro coJrHerlHoro lapyca. fittx SopvrupoBaHufl BparrlarenbHoro

ABkIXeHI4s KA c [apycoM, o6ecne.rzBaroqero 6narouptt-flrHrrfi pens4M yBoAa,

BBoAf,Tc.a B paccMorpeHrre 4enrn$zpyrorrlr4e ylpaBnqroqr4e MoMeHTbr. [nr nu6opa

roeQSuqLIeHToB 4enruSzpoBaHprfl r4cnonb3yercr MeroA nrrryHoBcKrrx oKcrroHeHT.

Paspa6oraHbl peKoMeHAaIII4I4 no err6opy qr4cJreHHbrx 3HaqeHuft roe$Sr4rlr,reHToB

4enrnQupoBaHr4fl.- o6ecneqnBarolll4x pe)Kr4M BpaqarenbHoro ABr4)KeHuq KA,

na:saHHrrfi aBTopoM KBa3l4rl4rrep6onora4amnofr npeqecczefr. llor<a^:ano

cyqecrBeunofi yMeHblxeHvre AntrreJrbHocrr{ yBoAa KA c napycoM c coJrHerrHo-

crrHXpoHHbIX op6zr nrrcorofi 900 KM npkr rrcronb3oBaHvrvr raKoro pelKr4Ma

BpalrlarenbHoro ABLDKeHZT ro cpaBHeHr{ro co cnyqaeM yBoAa HeyrrpaBn.seNaoro KA

c [apycoM. llpone4eurr orIeHKr4 BrrvflHkrfl cKopocrt4 3aKpyrKLr KA Ha

.{JIHTCJIbHOCTb yBoAa, IOATBepx{AeHa YCTOKIIII4BOCTb pex(r4Ma

KBa3l4rnrlep6onoz4amHofi flpeqeccrzr.r K orKJroHeHurrM B Har{uurbHbrx ycnoBnflx,



npoaHanr43r4poBaHa r{yBcTBZTeJrbHOCTb 3TOrO peXzMa

reoMerpraqecKr4M rrapaMerpaM cr4creMu KA-napyc.

B mp e m u e il z n a e e p ac c M arp LrB aer e fl B o np o c br Akr:aavrvrue c Krz rr:nB apLraHTHo ro
uacurra6zpoBaHl4f, corrHerlHoro ilapyca, ocraBJlf,rolrlero HeI43MeHHhIMz

flapycHocrb Lr orHocl4renrnrrfi uporz6 orlopHbrx rrrraHr rrapyc1 a raKx{e

eQQer<rranHocrz rrpr4MeHeHr4r corHer{Horo napyca B 3aAaqax yBoAa

Husltoop6I,ITaJIbHbIX KA. VcraHaBnr4Baerc.rr cBf,3b rroJre3Hofi lraccu KA c aonefi
uoresuofi Maccbl, BBoAkITct IIoH{Trre eSSexrzBHofo yAenbHoro r{Mrrynbca

coJlHeqHoro napyca, ocHoBaHHoe Ha cooSrqaevofr KocMr4rrecKoMy a[[apary c

noMolrlbro napyca xapaKTepucruqecxofr cKopocrur 14 
^olvr 

noreeHofi Maccbr.

{eraercr BbrBoA o cyulecrBeHHo ueururefi es0errznHocrr,r yBoAa

nu:roop6I4TaJIbHbIX KA c noMolrlb coJrHerrHoro napyca no cpaBHeHr4ro c yBoAoM c

Llcnonb3oBaHr'reM gneKTpocnpefi urrx 4ezrarelefi .

B s arcnnrteHuu neperll4cn-f, Iorcr ocHoBHbre nonyqeHHbre pe3ynbrarbr.

Hayvuaa HoBrr3Ha r{ AocroBepHocrb pe3yJrbraroB

B pesynrrare BbIrIorHeHI4q pa6orrr aBTopoM nonyqeHbr cneAyroqr4e HoBbre

pe3ynbTarbr:

o rrocraHoBJreHbr 14 perueHbr 3ara.c'v pacrrera rrporpaMM pa6orrr

ABI4rarenefr iraanofr 'rflfv ilnfl yBoAa uusr<oop6r4TaJrbHbrx MaJrbrx KA c

np o crbIMI4 c 14 creM aMI,I oAH o o c H ofr ct a6uluzarJnLr;

o rlpeAno)KeH v o6ocnoeaH pelKIrM KBa3r{rr4nep6onoz4alrHofi

nPeuecculr [nA yBoAa Hzsxoop6r{TanbHbrx MaJrbrx KA c noMourbro

coJrHelrHofo napyca;

o B aHarkr'tvrrecKoM BLrAe rrpoBeAeH napaMerpu\ecKuir ctrHTe3

KapKacHbIX napycHblx crrcreM c oAHoBpeMeHHhrrrr o6ecueqeHr4eM r4

AItHa]||{VrI{e CKrlX, r4 np Or{H O C THbrX X ap aKTeprrcTI4K [apyc a.

[ocronepHocrb [onyrreHHblx pe3ynbraroB onpeAen-f, er afl vcrroJrb3oBaHr4eM

anpo6zpoBaHHblx MareMarl{rlecKrrx lao4erefi Lr qr4crr HHbrMr4 gKcneprlMeHTaMr.r.

ilparcruuecKafl 3Haq uMocrb

flparcrzuecrax 3Har{I,tMocrb rLraceprarJLrv 3aKnroqaercr B Bo3MoxHocrz

I4CTIOJIb3OBAHLTfl npeAnafaeMbrMr4 aBTopoM MeroAoB r,r pexr4MoB yrrpaBrrelJ,r4fl Atrfl

K OIITI4TIECKI,IM T4

yBoAa c op6urrr uz:r<oop6rrranbHbrx nranrrx KA.



3aMe.raHr{s K TeKcry Arrcceprarlnu

flo c o4epmaHr4 ro Ar4 c c eprarlrlr4 zM erorc.s cr eAyro qr4 e 3 av.gc'aHufl '.

1) Yreepx4eHr{e, qro rlepeMeHHbre, conpq)KeHHbre K ceo6o4Huv

MeAJreHHhrM IrepeMeHHbIM, r4Meror roT )Ke noprAoK BeJrr{qI,IHhr, qro u

rIpoLI3BoAHbIe or coorBercrBylorqzx MeAneHHbrx repeMeHHbrx (crp. 29) He

flBlrflercfl, o6ocHoeaHHbIM. B cs.flsv c grr4M He BrroJrHe o6ocsoBaHo AorryqeHue o

Mulrlocrl{ BeJIutII4HbI rIepeMeHHbrx, co[p-sxeHHbrx K cno6o4nrru MeAneHHbIM

nepeMeHHbrM Ha 6olrurzx 14 HTepBanax BpeMeHr4.

2) 3anaena B MoAeJILI reoMarHl4THoro rroJrr HaKJroHHofo Annonf, npsMbrM

rIpI4BoAI4T K Heyr{ery xore6auzfi BeKTopa rflrr4 orHocurreJrbHo HarrpaBneHut

cnnosofi rLrHuvr rrptMoro AlIrIoJIq, To ecrb K Heyr{ery cHr4x(eHzx eS$errzsHofi
T-fl rr4 ABrrrarelrnofi ycraHo BKr4.

3) @arrzqecKl4, B Alrcceprar\w I{3 npr4Hrlzrra MaKcr4MyMa ycraHaBnuBaercfl

ToJrbKo crpyKTypa ynpaBneHr4r (vracno aKTlrBHbrx yqacrKoB Ha BLrrKe lr

IIoJIoxteHLre vx qeHrpon). Brraecre c reM, Anr4Hy aKTr{BHbrx yqacrKoB B 3aAarre

yBoAa c rloMolrlbro ABl{rarenruofi ycraHoBKr4 MomHo 6rrlo 6rr Bbrpa3r,rrb

HerlocpeAcrBeHHo kr3 yanoBarfl MaKcr4MyMa $ynr<qrzu llourpxrzua. llp" 3ToM

npeAcraBneHHyrc B ILIccepTa\vLI 3aAarry HeJrr4Her{Hofo nporpaMMLrpoBaHufl I.nfl
onpeAeneHnfl AnuH l/ ar<rzeHblx yqacrKoB MoxHo 6ulo 6H salaeHurr 6onee

npocrofi rpaenofi zagateir gttr- clrcre dbr o6rrr<noeeHHbrx az$QepeHrlr4anbHbrx

ypaBHeHrr it c eguucrBeHHbtM Her{3BecrHbrM

corrpf,)KeHnofi nepeveuuoit tyo.

4) B Avrcaeprar\r4v r{cnonb3yerct

aHfJIOt3bIrIHbIX TepMI'IHOB, y KOTOpbIX eCTb

[apaMeTpoM - Har{albHbrM 3HarIeHI,reM

HeonpaBAaHo 6omruoe Konr,rqecrBo

aHaJrofr4 B pyccKoM r3brKe.

3an"rroqeHr{e [o pa6ore

Yxaganurre HenocrarKl,I He cHl{xraror

xapaKrepucruKvr Ar4ccepraqzouuofi pa6oru.

oOrqeI noJrolKr4Telrnofr

lucceptaqrzs C.lI. Tpo$znaoea (yBor Marbrx KocMr4rrecKrrx ailnaparoB c

HI,I3KI{x oKoJIo3eMHbIX opOzr> flBJlterct 3aKoHrIeHHbIM Hayr{HbIM I{ccneAoBaHI{eM,

I4MeIOqI4M Te OpeTUqeCKyrO n IIp aKTr,rqecKyro rIeHH o cTb.
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