
YTBEPXNAIO:

OT3bIB

ne4yrqefi opraHur3arllrr4 (De4epa-nrHoro rocyAapcrBeHHoro 6ro4xerHoro

yqp elKAeH Vfl, Hay KLr <I,Incrzryr Ko cMI{qecKI{x I4 c c JIeAoB a:auit P o c cnfi cro fi

aKaAeMr4r4 HayK) Ha Alrcceprarlurc fyo lleHa <ZccreAoBaHLIe 6annucrzro-

HaBr{rarlzoHHbrx 3aAarr Anfl o6ecne.Ienlaq acrepolIAHo-rovrernoft

6esonacHocrr{ 3evuu>>, [peAcraBneHHyro Ha cor,rcKa;nne yueHofi cre[eHLI

KaHALrAara Quenro:MoroMErrr{qecKux HayK rlo cnequaJlbHocrz 01.02.01 -
TeoperuvecKaq MexaHkI Ka

CosAaHue conpeueHnofi rocN,ru.recrofi o6cepnaropvr4 Anfl MaccoBoro

o6HapyxeHufl r4 orrpeAeleHlrq op6ur olacHblx ne6ecnrrx reJI .uBJlserct oAHofi I'rs

eaxHeftukrx 3a1aq KocMoHaBTrrKr4 n npo6neue o6ecueqeHu-f, acrepollAHo-rcoueurofi

6esonacHocrr4 3erulz. B Poccuu uccneAyrcTc.f, HecKoJIbKo TaKLIX KocMLIqecKLIX

cr.rcreM, B ToM rrLrcJre cncreMa <He6ocno4>>, [poeKTl{pyeMa{ Kopuopaqnefi'

<<Kovrera>>. OcnonHaq qacrb Arrccepraqzz fyo llsHa rrocB-{r{eHa LlccneAoBaHkIro

HaBLrrarluoHHbrx xapaKTepLTcrlrK sroft cLIcreMbI. llpu erorr,r aBTopoM paspa6oranu

AoBoJrbHo sQ$ercruBHbre MeroAr{Kr{ z ErJrropvrMbl olpeAereHl4.a op6urrr 14 oIIeHKI4

ToqHocrn oupeAeJre uun op6urbr onacHoro acrep ovr4a rro olrl{trecKlIM KocMLIr{ecKrIM

r43MepeHLrqM cucreMbr <<He6ocno4> c yqeroM pearlbHblx orpanuueHuft Ha

rrpoBeAeHrae sa6ruoAenufi v Merrraroqrax QarcTopoB. 
r{ucleHHstit asasrurc BbrloJIHeH

AJrf, HeCKOJIbKo oIIacHbIX acTepoVAOB, B rIacTHocTvI, AIIfl AuoQzca.

Kpovre rofo, n pa6ore paccMorpeHbr ABe ApyrLIe Bax(HbIe 3an.a'rv, cBt3aHHbIe c

,"'; \" #l*rt

IIoHAe

2019 r.

npo6nevrofi Auo$uca. Oupe4eneHbr t4 LrccJIeAoBaHbI xapaKTepLIcrI,IKLI BeposrHol{



o6tacru coyAapeHzr Ano$vrca c 3el,rn€fi s 2036 r. rro pe3yJrbrarau Ha6mol'elnuir,

2005 r. llpoanaru{3lrpoBaHa Bo3Mox(Hocrb co3AaHLrr Anr{TeJIbHofi, ua HecKoJIbKo JIer,

cra6unruofi op6zrbr crryrHr4Ka acreponga AuoQuc. HasevHble paALIorexHLIqecKLIe

sa6nroAeHr4r raKoro cnyrHzKa Moryr 6urr ucrroJrb3oBaHbl A[.a yroqHeHrl.t op6zru

HaBr4rarlr{oHHbrx 3aAarr no o[peAeJreHr4rc napaMerpon op6urbl ouacHoro acrepollAa

HA OCHOBC OTITI4IICCKZX

anfoprrrMbl orlpeAeJIeHVfl

KocMuqecKLIX usuepeuufi. Pa:pa6oranu MeroALlKa vr

op6nru vr oIIeHKu ror{Hocrl,I onpeAeneHl4{ op6urrr

OIIacHorO acTepOI{Aa npl4 oIITI4TIeCKLIX KocMI{qeCKI4X H3MepeHLI[X CnCrevrofi

<He6ocso4>> c y.reroM KaK clyuafiHrrx u ucreMarI4qecKllx oruu6or I43MepeHufi, rarc

Lr aupr4opnoft unQopMarlulr, a raKxre pflAaMerxarculux SarropoB, TaKI{x KaK ourz6ru

MoAenv ABr,rx(eHr{.rr acrepor4Aa, a rarcKe MoAeJII4 Ll3MepLlTenrnofi cl4creMbl. [tts
aHurvr3a Brrufl:rtufl. oruu6ox Merrrarorlr4x rlapaMerpoB Ha pe3ynbrarbl o6pa6omH

v 3M ep e Hlrfi eseAeH aHaJror rcoe Q $ uq ueHTa ( orHo rrreHlle cLI rHaJI- IuyM)>.

Bo nropofi rlane, B coorBercrBlrr4 c pa":pa6oraHHblMl4 aJIropLITMauz uepnoi

rJIaBbI. BbIrIoJrHeH .rzcreHHrrft anurvrg HaBvtu..ar\vrv Anfl orlacHbrx acrepollAoB:

Ano$uc, 2008 TC3, a raKlr(e 9en.fl6uHcKoro Mereopol4Aa. flonyrenrt oIIeHKI'I

ro.rHocrefi :slaBnra\vr4 Anfl orrrLrrrecKl4x H3Mepenuir czcreuofi <He6ocsoA> npr4

orrpeAeJreHnu op6zr AaHHbrx orracHblx He6ecnrx reJI c yuerou [paKTI,IqecKHX

orpaHlrrre:aufi pa6orbr cLrcrerrlrr. Ilora3aHo, r{To [pLIMeHeHI4e MeroAa yroqHeHllt

Merxarcqzx [apaMeTpoB rro3BoJrseT 3aMeTHo yMeHblxvrTb BIrr4'.HHe ourz6or sHaIrHs

grlrx [apaMerpoB Ha ror{Hocrb :HaBvrar\uu IIo cpaBHeHl{rc co clyqaeM 6es vrx

vroqHeHr4s. Tarxe rroKa3aHa rroreHrlr4ulJlbHafl. Bo3Mo)ICHocrr Ha6lroAesufi cncreuofi

<He6ocsoAD r4 BbrcoKoroqHoro olpeAeJrenux op6ur He roJIbKo KpyrIHbIx v cpeAHLIX

acrepor{AoB rLrua Auo$raca (-320 v), Ho LI raKx{e 6orree MeJIKLIX (ao 4-50 u) rel,

npu6nuNarcrquxc{ r 3evue, B ToM rrlrcre 14 AHeBHrIX acrepouAoB pa3MepoM - 50 rvr r'r

6otee. Oqenra rorrHocrefi, nasuraqLrr4 BbIrIoJIHeHa AByM-s cuoco6aul{: qLIcleHHo -
MeroAoM Monre-Kapno vr anaJrvrrr4rrecKlr - MeroAoM KoBapI4aIII{oHHoro aHilrl{34.

acTepor{Aa.

,{uccepraqux coAepx{HT rlerblpe

Teoperr4rrecrofi 3aAarle paspa6orrn

rJraBbr. llepnax rJIaBa nocB.auleHa

MeTOAHKI4 V €Ln|OpLITMOB pelrreHl4.fl



CoenaAeHr4e pe3ynbraroB grLrx AByx MeroAoB cBlrAereJrbcrByer o AocroBepHocrll

lonyqeHHbrx pe3ynbraroB 14 HaAex{Hocrlr paspa6oraHHblx anropllrMoB oIIeHKLI

T O II H O CTC V IIABIiII AUVLI.

Tperrx rJraBa nocBs[IeHa 3aAaqe orrpeAener;.vrs. vr uccneAoBan:ufl xapaKTepucrvrK

Bepo{rHofi o6tacu4 coyAapeHvfl AnoSzca c 3err,rnefi. llonyueHa Bepo.lrHafl, o6lacrr

na1eHz's. Auo$r,roa Ha rroBepxHocrb 3euryr s 2036 r. Anf, HarraJIbHbIX AaHHIIX ero

ABraxeHr4fl, vr ux ourz6or<, roflyr{eHHrrx LIIIA PAH ro Ir3MepeHLIflM r 2005 r. 3ra

o6tacrr HMeer BLIA y3Koft 4lunHoft norocu Ha rloBepxHocrl4 3eulu. Zccle4onaHu

feoMeTpurrecKI4e, BpeMeHHbre 14 SHepfeTl4rrecKl4e xapaKTepucrvrKl

croJrKHoBLrreJrbHbrx rpaeKropnfi AuoS vraa 14 yKiBaHHofi o6nacrLI ToqeK coyAapeHkl-ff

acrepolrAa c 3err,rnefi. Conna4eHze orux pe3yJlbraroB c AaHHbrMuI HACA rolKe

c B r,rAeTeJIb cTByeT o HaAe)KHo cTI4 p asp a6 oraHHbIX €ulrop LITM oB.

B uerneprofi rrtase r4ccJreAoBaHa Bo3MoxHocrb co3AaHufl. cra6uttrsofi op6n:ru

crryrHr4Ka acrepolrAa Auo$zc KaK oAHopoAHoro tpex cHoro buHucou4a.

Paspa6oraHa MareMarnrrecKa{ MoAenr op6raranbHoro rlaccl4BHoro ABLIx(enzs KA

BoKpyr acrepor4Aa c yreroM Bo3MyrrIoauit or npI4Tfl)KeHLIf, ne6ecnrx reJI, AaBJIeHVfl.

co:rHerrHoro cBera vr nec0epzuHocrl{ acrepoulla. Paspa6oranu anropLITMbI

orrpeAeJreH?rfl rroTeHrlr4zura r{ ycKopelJufl tIpvrTflxteHI4,fl acTepouAa KaK OAHOpOAHOTO

rpdxocHoro gJrJrrarrcorrAa. llonyreuo aHzuII{TI,IqecKoe npeAcraBJIeHHe Anr

gJrJrr4rrrlrrecKux uHTerp€uroB B Sopuyne ,{HpIaxne, BblpaxteHHoe B BIIAe 6rrcrpo

cxoA_flrluxcf, p{AoB. llpuee4eurr pe3ynbrarbl aHankr3a rIaccLIBHoro ABLDIC€HTII

ocHoBHoro KA 14 MvrHvr-enyrHr,rKa (c pa4zolaamovr) BoKpyr AnoQuca. llorasaHa

Bo3Mo)nHocrr o6ecnerreHkrtr AnLrreJrbHoro (4o 9 ner) cra6vtnrrtoro ABI{}KeHzs KA

BoKpyr AnoQuca. 3ro Moxrer 6urr ucrloJlb3oBaHo Anfl yroilHeHllt op6uru

acTepor4Aa c rroMorrlbro npoBeAeHzf, Ha3eMHbIX paAUOTeXHLIqeCKLIX USUepeHUfi

crryTHrlKa acrepollAa I,I tlocJle4yroqefi o6pa6orxoft srrx ustuepenufi .

OcHonna-{ HayqHaq HoBII3Ha AI{ccepTaIIVI{ cocToI4T B cJIeAyIoqeM:

1. Paspa6oraHg MeroAr4Ka vr aJrropzrMbl onpeAeleHuq [apaMerpoB

op6uranrHofo ABlu>rie:nvrfl. acrepollAa rlo orITI4rIecKIrM LI3MepeHv.flM xocvla'recxofi

cr4creMbr <<He6ocno11>> v orleHKrr roqHocreit :aarlura\lwr c yqeroM ourz6or MoAenI4



ABLII(eH\4S aCTepOVAa, OIuU6OK MOAenr{ r43MepZTeJrbHOr Cr{CTeMbr, aUpUOpHOfi

LrH$opMarlrrr{ o Haq€urbHoM cocro.flHvrv 14 cucreMarrrrrecKllx oIuLI6oK I43MepeHI{ft.

BseAeH aHaJror rcoeQSzqrreHTa (orHorrreHuTe clrrHan/ruyvr>> An.a oIIeHKr4 BItufllr.vtl,

rrHTeHczBHocrlr oruu6or Merxarcqux [apaMerpoB Ha roqHocrb HaBkIr a\vu.

2. flolyuenrr oTIeHKLI TorrHocrt4 HaBurar\r4vr rrpv na6ruo,qeHnz acrepol{Aa

Ano$zc, acreponAa 2008 TC3 vr llen-f,6raHcKoro MereopoldAa c noMolrlblo

MoAeJrrrpoBaHvrfl, nruepeHuft rocuraqecrofi cr4creMbl <He6ocsoA) npu yrrere

peanbHbrx olpaHr,rqeuufi no BLrALrMocrr,r, 3Be3AHofi seruqllHe acrepovr4a u 3acBerKe

ConHrlevr. llorasaHa Bo3MoxHocrb yroqHeHlI-l HaBuraqLru 3a cqer yrlera MerIraIouIVX

rrapaMeTpoB.

3. Parpa6oraHbr Mero4lz'Ka r4 aJrropnTMbr onpeAeneHll.fl xapaKTepI4crLIK nanerrufl

acrepor4Aa Ha 3ervrmo, Srra €ilropr4TMbl LIcrIoJIb3oBaHbI Ant nonyqeHur Lr

r{ccJreAoBaHvrfl. feoMeTpr{qecKnx, BpeMeHHbIX 14 SHepfeTI4lIeCKLIX XapaKTepVCTI4K

BeposrHbrx croJrKHoBLrreJrbHbrx rpaerropuft v nepomnofi uo4elruofi o6lacru

naqonnfl, AnoSzca na 3evmo.

4. Patpa6oraHa MareMarr{qecKatr MoAenr op6r,rranbHoro ABHxeHLIs KA BoKpyr

acTepor4Aa KaK OAHOpOAHOTO TpeXOCHOfO SJIJII,IICOI{AA C yrIeTOM BO3MyIIIeHLIII OT

npr4Tsx{eHlrr ne6ecnrrx reJr vr AaBIreHvrfl, corHeqHoro cBera. Att BbIqLIcrreHLI.f,

noreHrlg€Lnavr cvrlrbr rrplrr.rrxeHr4-s oAHopoAHoro rp€xocnoro SJIJII{rcor4ila [onyqeHo

aHaJIvTTvIIIecKoe TIpeAcTaBJIeHLTe SJIJII4IITI4qECKI{X I{HTCIPAJIOB B SOPUYIC ,{ZPUXIC.

florasaua Bo3Mo)KHocrb co3Aannfl. cra6zmHrrx op6ur crIyrHVKa acrepollAa AuoQuc

c ABI,TX(eHUeM CITyTHI{Ka BOKpyf aCTepor{Aa B TerIeHI,le HeCKOJIbKI'IX JIeT.

[ocronepHocrb noJrfreHHbrx B \r4cceprar\uvr HafrHbIX pe3yJlbraroB

rrpLrMeHeHHbIX v patpa6oraHHblx tuoAeneft u

r{ AaHHIIM, rlpoBepKoit u recrLIpoBaHlreM p€l3HbIMI4

o6ecue.rr4Baercs aAeKBarHocrblo

MeTOALTK COBpeMeHHbrM TeOpLItM

cuoco6arrlu, anpo6a\uefi, Teoperr4rrecKllx pe3ynbraroB TTLIoJIeHHIIMLI pacqeraMrl, a

TaKX(e CpaBHeHr{eM rrony{eHHbrx pe3yJIbTaToB c I4CCJIeAOBAHVIflMLI ApyfI4X aBTOpOB.

IlparcrnvecKaq u reoperrrqecKaq 3HaqrlMocrb Anccepraquonnoft pa6oru

COCTOI'IT B CNEAYIOqCM:

1) Paspa6oraunufi MareMarrr.recrcuft auapar perlreHLIt 3anaqr4 alJalrlzr3a
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HABI'ITAIII4 OHHbIX XAPAKTEPI4CTHK KOCMLITIECKOfi CZCTEMbI, TIPCAHUBHAIICHHOfi AN'

o6HapyxeHr4fl. r{ orpeAereHLrq op6ur oracHbrx ne6ecsux ren (OHT), naxen ,ql.a

rrpoeKTr4poBaHr,r{ oreqecrBennofi xocuuqecrofi cr{creMbl <He6ocno4> 14 Arrfl

coBeprxeHcrBoBaHLrr MeroAoB orrpeAe rrenufl. u nporHo3llpoBaHl{x op6zru OHT

IIo oITLrqecKI{M KocMI4qecKr{M LI3MepeHr{rIM C yqeTOM HA[krrll1rfl. pflAA MerrrarcullTx

Qarropon.

2) Paspa6oraHHbre aJrroplrrMbr onpeAereHvlfl, xapaKrepllcrllK na4er^lzs. acrepouAa Ha

3eumo Bax(Hbr Anfl. aHawr3a crpyKrypbr MHo)r(ecrBa uorlaAaloqvx rpaeKTopuit u

BbrtrBJreHZx nos,qeftctr;uir. croJrKHoBenvrfl ollacHoro acrepollAa c 3erranefi.

3) AHauus op6zranrHoro ABr{xeHlrr crryrHllKa acrepon4a ArroQI4c KaK rp€xocHoro

SJrJrU[COr{Aa BaXreH Anfl pa3BVrTus. MeToAoB orIpeAeJIeHHrI fpaBI{TaIILIOHHO|O

rroreHllzana vr cvrrrbr [pr4Trx(eHr4fl, :.rrlwrrtcovr1a u Alrfl. BbI.aBJreHI{s, cr.a6uttbHblx

[accLrBHbIX ABI4xeHzfi cnyrHura AuoSuca.

Pe:ylrraru pa6our [oJryqeHbr JrlrrrHo aBTopoM. Marepuanu 4uccepraqrav

ouy6lur<oBaHbr y 23 nayqHbrx pa6orax, B ToM vllcre s 7'crarsflx vr 3 npeupuHTax

nlIM nrra. M.B. KelAuura PAH. Cpe4H nux 8 pa6or - B peKoMeHAoBaHHux BAK

P@ ugAaHz.f,x.

AnropeSepar coorBercrByer AkIccepraIILIV.

B raqecrBe 3aMeqanuit aBropy cneAyer orMerl4Tb cneAyloqee:

1). B MoAeJrH ABlrx(eHr,r.rr acrepov1a anep;oBzulo 6u yuecrb BIrvfl:nvre eQQexra

-flproncroro.

2). Bonpocu, cBfl3aHHbre c rpuMeHeHLreM BBeAeHHoro r<oeQ$raqvrerra OCI[I

(oruorueHl4e cl{rH€ur/uryu), cneAoBaJlo 6u o[I4carb no4po6Hee.

Aaunue HeAocrarKrr He cHrrr(aror rloJlo)Itl4Telrsofi oIIeHKI4 BblrloJlHenuofr

pa6oru fyo IIeHa, oHLr Hocsr xapaKTep [ox(eJIaHLIfi e AanrHefiurux zccneAoBaHvrflx.

Burno4sr. [ucceprarlur fyo flena <<Zccle,qoBaHple 6allncrurco-

HaBr4rarlr4oHHbrx 3aAaq Anfl o6ecueqenzs acrepouAno-rovrernofi 6egonacnocrll

3eunu>> rBJrrercr 3 BeprrreHnofi nay.rHo-KB€urrQuraqzonHofi pa6orofi, coAep)fl4r

pe3ynbrarbr, oSlaAaroulze Hayrnofi nonragnofi 14 I4Meroullae reoperklrlecKylo 14

[paKTlrqecKyro 3HaqurMocrr. Osa rroJlHocrblo yAoBnerBop.uer BceM rpe6onauvIflM)



rrpeAb{Bn.fleMbrM BAK PO K KaHAr{AarcKr4M ALrcceprarllrqM, coorBercrByer

raclopry cnerlr4anbHocrr{ 01.02.01 - TeoperwrecKar MexaHLIKa, a eE anrop, fyo

flen, 6esycnonHo 3acJryx(r{Baer npvcyxAe:nnfl. yvenofi crerleHI4 KaHAvAara Su:ur<o-

MareMarr4qecKr4x HayK no AaHHofi cuequanbHocru.

Orsrrs cocraBVJI:

KauAzAar rexHr4qecKr4x HayK rro crrequanbHocrl{ <<r{uuauzra nonera v
yrrpaBneHr{e ABHx{eHr,reM JrerareJrbHbrx a[uaparoB), ne4yrqzfi uayruufi corpyAHLIK

orAeJra <Kocruz.recxofi ALrHaMLrKr4 H MareMaua.recKofi o6pa6omz IaHQoprraaIIHH))

Oe4epanrHoro rocyAapcrBeHHoro 6ro4xerHoro yqpelrAeHl4{ HayKI{ <<I4ncruryr

Ko cMkrrr ec Krzx Lr c cJr eAo n aHzfi Po c cuft c xofi ara4eul4v H ayK) (Iil<Vl PAH).

117997, r. Mocr<na, yn. llpoQcoro3Ha.a 84132, , E-mail:

Te.l: +7(495) 333-10-78, E-mail: Natan Eismont net

<,,9/ >> 2019 r. .t-r.--.'-,f H'A' SficrvroHr

lloAnracr 3fi cuoura Harana AH4peeulqa yAocroBepqrc.

V.re Hnfi c eKp erap s lrfr(I4 PAH
KanAuAar Sras.-rraar. HayK, CaAoecrufi A.I\4
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