
OT3bIB
oSnqzanrHoro orrrroHeHTa o Atrcceprar1;krLr M.f. Illzpo6oxona
<<EannucrHKo-HaBLIraIII4oHHbIe acleKTbr tvtuccuft. M€ulbrx

KocMLrrrecKLtx anflaparoB K Jlyse u roqKaM rru6paguu>>,

npeAcraBreHnofi Ha corrcKaHlre yrenofi crefleHu KaHAr4Aara

$zszrco-vrareMarLrrrecKax HayK no c[eqpraJrbHocrrr 01.02.01
TeopeTllqecKar MexaHrrKa

[nccepraqrroHHar pa6ora M.f. Illzpo6oroBa rocBrrqeHa perueHuro

KoM[JreKca npo6nenr, cBq3aHHbIX c:

O NPOEKTLIPOBAHIIEN,T OP6TTT KA N OKPECTHOCTLI KOJIIII4HEAPHbIX

ToqeK rtu6paryuu cLrcreM 3elorx-Jlyna n Conuqe-3erora,

o AJrrlTeJrbHbrM yAep)KaHr4evr KA Ha orrlx op6zrax,

o aHaJrr{3oM paquoHzlrrbHbrx cxeM BbrBeAeHn r KA na eru op6urrr,

O AHAJII43OM BO3MOXHOCTI4 I4CIIOJIb3OBAHILI, OPOI4T B OKPCCTHOCTI4

TOrreK Jrlroparlvu, KaK npoMelKyTorrHbrx TDTHKToB AJrfl rrepeneToB

B oKpecrHocm Jlyurr.

flepe.rzcneHHbre 3a a'tv.rlBJltrorc.a aKTyaJrbHbrMu, rrro o6rlrclanrercs

6onrruzu r.rHTepecoM t4ccneAonarenerZ K ToqKaM tu6pa4nu, KaK Mecry

yAaqHoro pacnono)Kenvrfl. KA, roropbre Moryr o6ecue.rLrrb rrrupoxzfi $ponr

Ha)rqHbrx rrccJreAoBanuit. Baxno 3aMerlrrb, qro LrHTepec K ToqKaM

tn6paqun cLlcreMbr 3eNnns - Jlyna o6rscusercfl. pr Hacro{rquM pa3Blrrr4eM

Jlynnofi lporpaMMrr. Cne4yer orMerrlTb, qro B cBr3lr c 3KoHoMlrqecKkrMr4

npo6lenaauu B Hacrorrqee Bpewr 6olrruoe BHvMaHrre yAerserct

LlcrroJrb3oBaHlrro uMeHHo Murrrbrx KA e npaKTLrKe KocMLrrrecKr.rx rrpolpaMM.

Anrop Arrcaeprall[u AocraroqHo y6e4zrelrno [por[raJrLt3r4poBaJr

pe€uILI3OBaHHbIe K HaCTOfl rrleMy BpeM eHLr n pa3pao aTbrBaeMbre Ko cMLr qecKue

IIpOeKTbI, AOKa3brB€Ur aKTy€UrbHOCTb UpOBeAeHHOfO prM r,rCCJreAOBAEprfl.

Aerop Ar4cceprarlnu cnpaBeAJruBo orMeqaer coBpeMeHHyro reHAeHrllrrc K
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yBenuqeHLIIo qucJla 3aIIycKoB Mulrrbrx auuapaToB Lr npr4BoALrT rrpLrMepbr

peaJrbHbrx l./ikrccvfr. I{ peuaeMbfx LrMLr 3aAaq.

C Moeft TorrKrr 3peHufl ocHoBHbre pe3ynbrarbr, noJD reHHbre B

Avcceprar\Lru\ cBfl3aHbr c u[eefi MaKczMzlJrbHoro r{cloJrb3oBannr

Bo3Myrrl€uorqero rpaBurarlr4oHHoro nos4eficrBura Ha rpaeKropuro KA Ans

perueHu.fl TpaHcrloprHbtx KocMr4rrecKr{x 3aAaq. flp" pealru3arlllu srofi kr4etr

aBTOp aHaJrLl3rrpyeT Bo3MO)I(HOCTb aKTIIBHOTO VCTIOJIb3OBAHVTfr

ArrHaMlrqecKrlx eSSerron sa4aqv rpex ren.

I4uenno eru eQQeKTbr rro3BoJrrror gKoHoMrrrb ro[JrrrBo AJrr peureHLr{

paccMarpLrBaeMbrx B Alrcceprarlnn rpaHcnoprHbrx lpo6nenr. Tarcrx rar:

BbrBeAeHrre KA B oKpecrHocrb rorrer rur6paquu kr op6zru B oKpecrHocrr4

gTux roqeK; nepener MexAy op6vrcatvtn B oKpecrHocrlr oAHofi ro.rKz rrlz

pa3nrrrrHbrx roqeK tu6paquu; repeJrer Mex(Ay op6uraull B or{pecrHocrLr

KoJrrlrlHeapHbrx roqKax nn6paqrrLT cLlcreMhr 3errarx-JlyHa rr oKoJroJryHHbrMrr

op6uranau. flpu peuleHrlu raxAofi u3 gTlrx upo6lerr,r aBTop BHocLrr csofi

BKJraA, CBOLr LlAeVr, qTO rrO3BOJUreT yTBepX(AaTb HoBrr3rry [pOBOAtrMOrO

HC Cn eA OB alIprs., H O BI| 3 IIy pe 3yJr bTaTO B t'r C CJI eAO B AHLI*.

Cpe4z HoBbrx peynbraroB, rroJryqeHHbrx aBTopoM MoxHo orMerLrrb

TaKLre pe3ynbTaTbr.

KoeSQuqrreHrbr

KOJIIIUHeapHbTX TOqeK

p-flAoB @ypre pa3JroxeHru ralo-op6zr

tu6paguu pa3nolKeHLTr Ll kr L2

orpaHrrrrerur ofi rpyroe ofi 3a4a'rr4 crrcreMbr 3 ervux- JIyn a.

flpz uocrpoeHLrz rpaeKTopzft nepenera KA c ualofi lrtroit c nrasxofi

oKoJro3eMyotrt u reouepexo4nofi op6zru na op6zrbr B oKpecrHocrLr roqKr.r

rtudpalquu L1 cLrcreMbr 3ervux-Jlyna aBTop rrpeAJraraer opr[LrH€rJrbHyro

BoKpyr

CIICTEMbI

cxeMy rlepeJrera. Bcs rpaeKTop[s KA paccMarpuBaetcfl cocrorrqefi ns rpex



3

) racrKoB. Hau6oree uHTepecHbIM flBJlqercfl uocneAHlrfi rper.uit )rqacroK.

Ha HeM aBTop npeAnaraer ?rcrroJrb3oBarb pe3oHaHcHbre c6rruxorrus c

Jlynofi. KaxAoe c6nuxenze c Jlyuoft, uo 3aMbrcJry aBTopa, c oAnofi

cropoHbr yBenuquBaer 3Hepruro op6zru (no4rnMaer e€ ocrcynupyroqzfi

nepzrefi), a c 4pyroft cropoHbr rrepeMerqaer arrrapar c o4Hofi

pe3oHaHurofi op6r,rrbr Ha Apyryro. llocleAnee o6ecne.ruBaer peryJrrpHocrb

yBerlrqeHlrr op6urrr 3a cqer JryHHhrx nosnryrqennfi. Anropy yA€rrrocb

paspa6orarb arlropLrrM H€xox(AeHLrr pe3oHaHurrx c6nzxeuzfi c Jlynofi.

Kar cepbe3Hoe npennryruecrno parpa6orannoro a;rropurpra cne,4yer

orMerLITb ro, [pLI aHurvr3e lr nrr6ope qerroqKll pe3oHaHcoB LrMrryJrbcbr

cKopocrlr B rrepLrreflx pe3oHaHcHhrx op6nr nu6zparorcr c yreroM

noJr5nreHvr 6onrrur,rx norryocefi cpa3y A yx rrocJreAoBareJrbHbrx

pe3oHaHcHbrx op6zr. Wes. aBTopa rrpv [poeKTr4poBaHLrn erofi qacrtr

TpaeKTopuu (u roeroMy nceft TpaeKTopzz) .4onNHa paccMarpuBarbcr KaK

HoBaq *r o6ocnonaHHafl. Ed kIcrloJrb3oBaHr{e rlo3BoJlrer yMeHbIIILITb

rpe6yevrue 3arparbr rorurlrBa Ha BbrBeAeHLrfl, KA na op6zry B oKpecrHocrr.r

TorrKLr tn6paryuu cvcreMbr 3evurx-Jlyna.

lloxanyft, crokrr orMerurb, rrro B pe3yJrbrare aHarrusa nrr6pannofi

cxeMbl rlepeJrera, aBTop cMor cSopvrywrpoBarb HeKorophre rpe6oranvrs.)

BbrnoJrHeHve KoTopbrx AaeT Bo3MoxHocTb peurlrTb paccMaTpvBaeMyro

TpaHcrroprrryro 3aAarry. B qactrocrkr, Nrs. perrrenrrr xpaenofi 3a4aqu Ha

nropofi qacrlr rpaeKTopLrur oH yrBepxAaer, qro HaqaJrbHoe npu6lnKeHut

AJI.'I BpeMeHr{ nepeneTa AoJDKHo oTJrlrqutbcfl or MzHr{MiurbHofo BpeMeHr{

uepenera ne 6oree qeM Ha 4.5 cyror<. C olHofi cropoHbr ero rpe6oBaukre

HeIIpOCTO BbrfIOJrHLITb, HO eIO CyqeCTBOBaHr4e, [O3BOJrteT HaAe{TbC{, rITO

paspa6otanHufi aBTopoM MeroA c Lt crroJrb3oBaHrreM peKoMeHA a\uit Mo)r(er

6rrrr uc[oJrb3oBaH lr 4pyrrrMn aBTopaMrr.
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Mnoro LrHTepecHhrx u HoBbrx pe3yJrbraroB aBTop flplrBen e rpeuefi

rJraBe Arrcceprarluu. Tarc rrpLr aHzurkr3e rrepeneroB Mexro/ raJro-opdurarvvt v

oKpecrHocrrr KoJrrrrrHeapHbrx rorreK tu6paquu LI u L2 oAuofi clrcreMbr

Tpex reJr (czcreurr 3enurr-Jlyna) .B Wrcceprarlupr paspa6oraH MeroA

Haxo)KAeHLrr rpaerropuft TaKofo uepenera c MurrrbrMLr 3utpanar\irlr

xapaKTepucrnqecrofi cKopocr?r. MeroA ocHoBaH Ha (crbrKoBKe) AByx

) racrKoB TpaeKropkru nepenera (yuacrKe orJrera c Haqalruofi op6umr u

) racrKa noAnera K rconeqHoft op6nrc). 3ru )nracrKlr crbrrg/rorcs Ha

rrJrocKocrrr, upoxoArrqefi uepes Jlyny v nepreHAlrKynrpHofi HanpaueHrrro

3enorx-Jlyna (ocr x). Bu6npaeMbrMrr rapaMerpaMLT cxeMbr repenera

paccMaTpuBaroTcr ABa rrapaMeTpa, orpeAeJrflrorque ToqKy cTapTa Ha

HaqarlbHofi op6zre LI ToqKy oKoHqaHr(r nepeJrera Ha KoHe.rHofi op6zre. 3rra

rrapaMeTpbr paccMaTplrBzlroTcr KaK HeLT3BecTHbre AByx ypaBHeH}rr4

o6ecne.rzB€rroqrfx crbrKoBKy AByx fracrKoB TpaeKToptrvr Ha yuorvrxrryrofi

Bbrrrre rrJrocKocrrr. Tpe6yeuufi zunylbc cKopoc B ToqKe crbrKoBKpr AByx

qacrepr TpaeKTopkrlr paccMaTplrBaeMoro oAHor4MlynbcHoro nepeJrera vr

orpeAeJurer xapaKTeplrcTuqecKyro cKopocTb MaHeBpa repeJreTa.

flpzno.qmcx pe3yJrbrarbr qrrcreHHoro aHarrlr3a. flpz gToM ocraerct

HetcHbrM, Mox(Ho yMeHbIIIuTb xapaKTepr4cTr4rrecKylo cKopocTb nepeneTa 3a

cqeT uc[oJrb3oBaHkIfl MHorovM[ynbcHoro [epeneTa ulrkr 3a cqeT cMerqeHlrrr

rurocKocTr4 cTbrKoBKtr AByx rracTKoB TpaeKTopu[.

flpu paccMorpeHlll{ nepeJreroB c raJro-op1ur Ha oKoJroJryHHbre op6nrrr

aBTop aKKyparrro onucanr flpeAJroxennrrfi LrM MeroA

TpaeKTopr4r,r raKoro [epeJrera. Sror MeroA Mo)Ker

AocrrDKeHue aBTopa, Koropoe Mo)Ker 6rrrr rullpoKo

rIIlaKTuKe rIpoeKTLIpoBaHLIt op6ur npLr aHullrrr3e nynHbrx upoeKToe. 3ra

npoeKTLtpoBaHLrt

obrTb cepbe3Hoe

IICNOJIb3OBAHO B

rracTb ALIccepTarlkrr4 coAepxs4T pe3ynbTaTbr ooJrbruoro rrr4cJreHHoro aHarrv3a
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c p.flAoM KoHcrpyKTLTBHbrx BbIBoAoB. B .racilrocrlr, rroJr) reHbr BbrBoAbr rro

pa3MepaM u HaKJroHeHLrro oKoJroJryHHbrx op6ur, Ha Koropbre Mo)KHo

BhlBecru KA npz ABur>Kelrrurkr BAoJrb neycroftvLrBoro nanoroo6pa3lrr rzlJro-

op6zrrr. Aerop noKa3arl, rITo Arlala3oHbr no HaKJroHeHrrro lr paccrorHLTro Ao

rrepuceneHrlr oKiBbrBarorcr AocraroqHo rnLrpoKkrMlr. Anrop orMeqaer

AocryrrHocrb oKoJroroJrrpHbrx op6nr Anfl 6yayugax uepcrreKTrrBHhrx

MklcckIkl I{ AenaeT IIpaKTI{qecKII Ba1I(HbII,I BbIBoI o ToM, rITo qeM BbIIIIe

-TpeoyeMoe HaKJIoHeHr,Ie opollTbr, TeM ooJrbrrre AoJrxGa obrTb aM[JrI,rTyAa

mapronofi raro-op6ura BoKpyr roqKkr rru6pa:quu.

I4nrepecnrre HoBbre pe3yJrbrarbr rroJr)4reHhr ArrccepranToM rrprr

r4ccJreAoBanvrtr Bo3Mo)Krrocru cMeHbr nonallHanrnoft op6ztrr BoKpyr

KoJrrluHeapnofi ro.rK[ nu6paquu [ocJre AnrrrenbHofi sa4epxKrr rpaeKTopnofi

KoppeKrluu. lloragauo, qro B clyqanl KorAa rpe6onanza Muccvpr

rlo3BoJlflror cMeHrITb HoMkrHuurbH)aro op6nry, uepeJrer Ha orrrrrM€rrrbHyro

op6zry Mo)Ker Aarb cyrqecrBeHHbrfi nuzrpulr rro arparaM TorrJrr4Ba rur Aax(e

lpoArILITb BpeMrI xc43HI4 ArffIapAra Ha Mecrqbr U TOAFI. Srra rrHTepecHBIe

pegy.trrrarrr 6rrflrl noAreep)KneHrr B xoAe ucnbrraHlrft Monre-Kapno n

crlcreMe 3evrna-JlyHa ra Connqe-3eNfl.f, . Paspa6o rartnas. aBTopoM MeroE4Ka

6rua nprlMeHrrMa K rano-op6zravr n KBa3lrritlo-op6nrarr,r, Ho, rto-

BLrALrMoMy, Moxer c ycnexoM 6rrrr nc[oJrb3oBaHa Lr Nrfl op6ur Jlzccaxy.

Bce lepewlcneHHbre B or3blBe Ha) {Hbre pe3yJrbrarbr, BbrBoAbr

quclreHHoro araurvga [peAcraBJrrrorcr AocroBepHbrMr{. r{ocronepHocrb

[oJrrreHHbrx pe3yJrbTaToB noATBep)KAaeTcr :

LICnOJrb3OBaHrreM CTpOrnX MaTeMaTr4qecKax MeToAoB IIpr4

paspa6orrce uoAenefi , ollrcbrBarorqr,rx aHanu3upyeMbre rpaeKTopzu KA ;



rrcrroJrb3oBaHrreM anpo6vpoBaHHbrx qr{cJreHHbrx MeToAoB Ant

perneHzr clrcreM aaS $epenrlv €trrbHbrx ypanHennft ;

. COBIIAAEHLIEM PE3YJIbTATOB AIJa.JIVT3A

rpaer<ropufi, BbrrroJrHeHHbrx c rroMorqbro

non) reHHbrx B paooTe

paspa6oraHHbrx B

Allcceprallzonnofi pa6ore MeroAoB, c ony6rzroBarrHbrMr.r pe3yJrbraraMr4

Apyrvx aBropoB.

K rer<cry gucceprarlu[ LrMeer c fl. pflA saNae.raHzfi :

1. flpn oflvcalrtnr4 MeroAa JleneH6epra-Maprnap4ra perueHLTr czcreM

nenzneftnbrx ypaBHeHutrr aBTop aHurtr3krpyer cJryqafi, ror4a (€LtcJro

HerrcBecrHbrx He rrpeBbrrnaer qlrcJra ypanHeHzfi> (ctp. 36). Taraq

IIOCTaHOBKa He COOTBeTCTByeT peuraeMbrM B MeXaHIIKe IIOJTeTa

KpaeBbrM 3aAaqaM 14 TeM 3aAaqaM, KoTopbre aH€urrr3lrpyrcTcr B

Auccepraquu. B Hrax KoJrlrqecrBo ypaBHeHlrfi uenrrrre LrJrvt paBHo

rrr4cJra Herr3BecrHru< srr6upaeMhrx [apaMerpos. B KpaeBbrx 3aAaqax

upr,IHrlula MaKcuMyMa KoJrLrqecrBo KpaeBbx yclonufi paBHo

KoJrr4rrecrBy Heu3BecrHbrx napaMerpoB KpaeBotrr saaauu. (3ry 3a4arry

pelnaeT aBTop ALIccepTaIIkIn Ha BTOpOM gTane BbIBeAeHus KA Ha

-opolrTy B oKpecTHocTLr ToqKn lruopa\vvr 3aI.al{a Ha

6rrcrpo4eficrnze). B Apyrkrx paccMorpeHHbrx aBropoM 3aAaqax

KpaeBar 3a4aqa crporo AonxHa 6rrrr perreHa. flpu arou KorLrqecrBo

ycnonzfi (no rcpafiuefi vrepe, yclonufi Turrra paBeHcrBa) ,4onrno 6rrur

MeHbrrre qucra nrr6zpaeurrx uapaMerpoB cxeMbr nepenera. B

npuBoArrMoM aBTope cJryqae Bo3Mo)KHo roJrbKo upu6lzxeHHoe

p oIII oHLI e cr{creMbr H enprn efi nbrx yp aBH ereutrt.

2. Cornauraflcb c aBTopoM B ToM, qro pirHocrHble cxeMhl oIIeHLrBaHr.rs

Marpzrlbr Arco6u lpourpbrBaror uo cpaBHeHrrro c MeroAoM,

ur cnonb3)rrorqrrM rrrrcJr eHHo e LrHTe rpup o B arru e yp aBH eHkr fi n napuaqutx
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(crp. 41), uoxno 3aMerurb cneAyroqee. B Hacrorrqee BpeMr aKrr4BHo

cyqecTByeT MeToA IILIcJIeHHoTo Haxo)KAeHLIt npousno4nofi oT

$ynrqzu c ucnoJrb3oBaHzeM ntrravrofi qacrLr srofi $ynrqzu,

srr.rzcreHHofi c MHLTMrTM rrpvparqeHLreM apryMeHTa. To ecrb c

LlcnoJrb3oBaHueM KoMrrrreKcHbrx qlrcer. BosnaoxHo, gror rroAXoA

6y4er 6onee parlLroHuurbHbrM upv pacqere Marplrqrr -flro6n.

Her ccblrrKlr Ha nlrreparypy, KorAa yrBepxAaercfl, rrro roAoB€ur

KoppeKrlut op6ur lluccaxy rpe6yer noprAKa 30 nalc cKopocrLr (crp.

33)

Ourz6o.rHo yrBepx(plaercfl, rrro Qoprr,ryna (1.15) cnpaBeAJrvBa rrpn

nocrosHHofi cr4rre rflrkr (crp. 34).

I-luonroncKolo. Ona cBr3brBaer

cKopocTbro MaHeBpa.

3ro HeBepHo, oro Qopvryna

5. BenuqlrHa rpaBLrrarllroHHoro ycKopeHlrs, upLrBeAeHHar Ha crp. 34,

AonxHa 6um 9.80665, a ne 9.8.

6. Cquraro Bo3MoxrHbrM noKpr{TLrKoBarb aHurv3vrpyeNryro B pa6ore

cxeMy BbrBeAeHLr.s KA na op6ury B oKpecrHocrb rorrKrr tu6paguu

(rnana 2). l4cnotrb3oBaHv e 3a4aqv 6rrcrpo4e itcrsus. Ha BTopoM qacrpr

TpaeKTopuu IrJroxo yBr3blBaercr c noJreroM c ne6onruruuu

aKTLrBHbrMrr fracrKaMlr Ha nocneAHeM yqacrKe. Ha laofi B3Dr.flA,

n1^rrue 6rr Aorrycrlrrb Ha BTopoM grane nacclrBHbre yracrKr4.

Xorenocr orrrLrMrr3llpoBarb yrrpaBneHLre ABrrxeHueM kr Ha [epBoM

fracrKe. O6rscHeHure nu6panHoro 3aKoHa yflpaBneHpr{ ABtDKeHueM

Ha HeM crpeMrreHr4eM 6rrcrpee npofirn pa\krar\uoHubre rrorca He

flBrrnercfl y6egzrenbHbrM. Oqenr xoreJrocb 6rr uorryrzrb perrreHr4e

3ap:a'akr cxnoguofi orrrLrMu3allI4r4 paccMarpprsaelaofi TpaeKTopuLr

BbIBE,IICHI{'.

4.

Maccy c xapaKTeplrcrz.recKofi



7. Xouy o6parnrr BHuMaHLre Ha ro, qro B HecKoJrbKrrrx pa3Aenrx

AUCCepTaTIUV aBTOp yTBepXAaeT, qTO AIrfl noJrrreHzr perueHLrrr

lcpaenofi 3aaa'rv Aocrarorrso 3-4 Lrreparluu. Hanpzvrep, Ha crpaHr.rqe

69, rAe o6cyx4aercr Borpoc o6 yAourerBopeHulr KpaeBbrx ycnonzfi n

KoHqe BToporo yqacrKa rpaeKTopuu (on anaJrkr3vrpyercr ro Kplrrepr{ro

6rrcrpo4eficrnur.) yrBepiKAaercs., qro 3-4 urepa\vv rpe6yercr ua

AByx 3Tafrax aHurvr3a paccMarpzsaeN,rofi qacrrr rpaeKTopw. Ha

BTopoM LT3 3Trlx grarroB BBoAflTcfl Bo3MyrqeHvrfl or Conuqa, Jlynrr,

crrJrbr cBeroBoro .rlaBJreHprr u reHu 3evgrn. B nro6ou cJTyqae

KOJrr.rqecTBo urepaqlrft 3aBLrcuT or rpe6yeMofi ToqHocTu pelreHLrt

rpaeeoft 3a4a'tv. Sra ro.rHocrb He yKa3brBaercs. 3Aecb MeHr cMyrqaer

oqeHb Mrrrroe KorLrqecrno zrepaqufi .

8. flpu uccneAoBalnuu rpaeKToprrlr BbrBeAeHLrfl KA c or<onoseMHofi

op6urrr na op6zry B oKpecrHocrkt roqKLr tu6paqnu cucreMbr 3evnrs-

Jlyua npoBeAeH 6onrurofi napaMerpz.recruft aHurur3. BesycnonHo, oro

znQopuaqux, Koropyro MoxHo vr Hyxuo LrcnoJrb3oBarb. Ho

HeKoropbre rr3 BapbLrpyeMbrx flapaMerpor (nanpuMep, gKJrr4nrr4rrecKair

Aonrora CorHrIa u yron AO, onpeAenfiorqufi roHQzrypaqurc MexAy

op6urauu KA v Jlynu kr ConHrIa B MoMeHr crapra) Mox(Ho

paccMarpprBaffb orrrlrMzlrrbHbrMrr, a He rrporr3BonbHbrMlr. 3ro

Bo3Mo)KHo, TaK KaK oHu o[peAeJurrorcr Aarofi crapra ra 4olrorofi

BocxoAflrqero y3Jra oKoJro3eMnofi op6urbr, orparruqenuir Ha Koropbre

MOX(HO He BBOAIITb.

9. flpzneAeHHoe B puraAene 2.7 cpavneHr4e BappraHToB repeJrera Ha raJro-

op6ury B oKpecrHocrLr roqKn rru6paquuLl crcreMbr 3eMr.a - Jlyna c

LrcnoJrb3oBaHrreM pe3oHaHcHbrx c6luxenuft c JIyHofi Lr 6eg

rrcrroJrb3oBaHvrfl. rlx He flBrflerc . KoppeKTHbrM. Tpaerropzro,
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paccMarpr4BaeMyro 6es pe3oHaHcHbrx c6rtuxouuir, cneAoB€uro 6u

orrrrrMrr3LrpoBarb rro MaccoBoMy Kpurepurc npv $urcraponaHHoM

BpeMeHr{ rrepeJrera (uaupzvrep, paBHoro 115 cyroK, KaK B BapLraHTe c

LrcrroJrb3oBaHpreM pe3oHaHcnrrx c6nprxennfi ).

l0.Ocraercs HenpoaHarrrr3lrpoBaHHbrM, HacKoJrbKo pe3ynbrarbr rJraBbr

Alrcceprarluu 3, cnpaBeAnlrBbre AJrfl Kpyrosofi orpaHrqennofi 3ap.aqu

Tpex reJr, Mox{Ho aAa[TlrpoBarb K gJrJrlr[Tzqecrofi krJrvr

<e Q enrepuAn ofi > MoAenu p.Bv>Kelavrs. ne6 e cnrrx ren.

ll.Pasaen 3.3.2, Ha nrofi nsrnx4,' 6es yqep6a Nrs. npeAcraBnennofi

ALr c c eprarluonnofi pa6 oru MoxHo 6ruro onycrlrrb.

12.B ner<oTopblx cn) {a{x npltBoAllTc.fl orleHb o6rev16rfi rpaQz.recxzfi

Marepu€u, xapaKTeplr3yroqufi peurenue rofi tu unoit sagatu, flpn

oroM He 4aercfl, ero uo4po6noe o6rscHeHLre. Anrop KaK 6y4ro

rrpeAJraraeT rrr4TaTeJrro caMoMy pa3oopaTbcr B ToM, rrTo vrMHacrruTaHo.

Vr<asannrre HeAocrarKpr He BJrlrflror Ha o6uryro noJroxlrrenbHyro

orIeHKy pa6oru.

luccepraqproHHas. pa6ora orreHb xopotuo oQoprvurena. Z4eartruo

rrpeAcraBneH orreHb 6onrurofi rpaQz.recrufi Marep[uu. Tercr xopouo

oTpaooTaH kr [paKTLrqecKI4 He I4MeeT orrrlrooK Lr oIIucoK.

Xo.ry orMerlrrb, rrro, cyryr no coAep)KaHlrro AlrcceprarluonHoft pa6orrr,

npkrBeAeHHoMy s Hefi crrr4cKy Jrkrreparypbr, rrpoBeAeHHoMy B Arrcceprar\r4v

aHurkr3y nrrreparypbr, aBTop flBrrflercfl rnanuSnqlrpoBaHHoM crrerlkr€lflprcroM

B MexaHIrKe KocMr4rrecKoro flonera. OH sraAeer coBpeMeHHbrMr.r MeroAaMLr

3Toro pa3Aena MexaHIlKI{. Mrle yA€urocb cnyurarb BbrcrylJrerrr4e aBTopa

AlIcceprallnu c AoKJraAoM ua Ara4eMLrrrecKr.rx rrreHLr-f,x rro KocMoHaBTLrKe.



Ero AonnaA Mox(Ho 6rrrro paccMarplrBarb KaK AoKJraA Macrrrroro yqeHoro, a

He acnnpaHTa.

Ocuonnrre pe3ynbrarbr, noJryqeHHbre B Ar{ccepraqlrouuofi pa6ore,

ony6nuroBarrbr Brrfrtn HayrrHbrx pa6orax B )KypHarraxu3 neperrHr BAK.

AnropeQepar coorBercrByer AlrcceprarlLtu.

Cuzraro, uro pa6ora <BarrLrcrlrKo-HaBlrrarluoHHbre acrreKTbr rvtnccuit

Malrbrx KocMLlrrecKux auuaparoB K Jlyne v roqKaM rru6paqluu>>

yAoBnerBop{er rpe6onanzsNa florox(eHlrrr BAK (n reryqefi pe4arrluu),

[peAbrBnfleMbrM K Arrcceprarlr4rM Ha colrcKaHue yrenofi creneHrr

KaHAtrAara Qusmo-MareMarr.rqecKr.rx HayK no creqrirrrbHocrkr 01.02.01 -
TeopervqecKa.f,/Mexarrvr:ra, a ee aBTop - Illzpo6orcoe Marcuvr fenHaAresu.r

= 3&CJrpKr{Baer flpucyxAeHlrr eMy zcrouofi cTerreHu.

Orsrrs cocraBr4Jr oQuquanrnrrfi onnoneHT

Koncranrr{HoB Muxau.rr Cepreenu.r

AOKTOp TeXH[qeCKprX HayK nO CneqUaJrbHOCTLl

<<flpoerrupoBaHue, KoHcrpyKrlvr u npokr3BoAcrBo

arlaparon>>, npoQeccop,

05.07.02

JICTATEJIbHbTX

npo S eccop rcaQ e4prr <<Ko cvruqe cKue clrcreMbr Lr paKero crpo eHrre)

@e4epamHo e ro cyAapcrBeHHo e 6roAxerHo e o6pasonareJrbHo e frpexAeHlre
Bbrcrnero o6pasonanux <<Mocrconcrclrfi aBllarlrroHnrrfi [Hcrr{Tyr
(naquoHa.rrrnrrfi [ccJreAoBareJrbcKrrfi ynnnepclrrer)>>
125993 Mocr<na, Bonor<onanrcKoe rlocco, A. 4, www.mai.ru
rer. (499) I 58-47 -46, E-mail: mkonst@bk.ru

0f vay_20I7 r. M.C. KoHcraHruHoB

flo4uracl oQuquanrHoro ouuoHeHTa M. C. KoncranrzHoBa yAocroBepffo

14.0. HaqanbHilKa

T.A. AHurnHa
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