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oQuqraanrHoro orlroHeHra A.r.H., upo$eccopa llo.ryxaesa B.H. Ha Ar4cceprarlLroHHyro
pa6ory fyo lleHa <Zccle4oBaH:ze lwutucruKo-HaBr4rarlrroHHbrx 3aAarr

o6ecue.IeHzg acrepollAno-rouerHofi 6esonacHocrr4 3eulz>>, npeAcraBJreHHyro

coI4cKaHI4e yueuofr crelreHlr KaH4vr4ara Sraszr<o-vrareMarr4qecKkrx HayK

cneqlraJrbHocrr4 01.02.01 - <TeopervqecKa{ MexaHVKa))

Bolpoc., ce.ssaHHrrfi c cyqecrBoBaHLreM onacHbrx u AarKe oqeHb orracHbrx

acrepozAoB, 3arparl4Baer I4HTepecbr He roJrbKo yvdurrx, Ho 14 npocrbrx fpDKAaH.

CsqsaHo gro c IanSopvaquefi o roM, K KaKuM nocneAcrBvrflM Mo)Ker rrpr,rBecrr4 r4x

rlaAeHrre sa 3eumo. Oco6euHo aKTy€urrHofi ora reMa cralra rrocne coo6rqeutrfl. o

cyqecrBoBa[prv acrepollAa <AuoSzc)), TpaeKTopr4r Koroporo raKoBa, qro y Hero ecrb

HecKoJIbKo npeAcroqlrll4x c6rzNesuff c 3evneit u nossrflerefl HeKoropar BeporrHoorb

ero naAeHlafl Ha 3evrruo yxe B oroM croJrerr4r4.

To'IHocrr coBpeMeHHoro 3Halkrfl TaKoBa, qro c 4ocrarounofi crerreHbro

BepotrHocrz Mo)ItHo yrBep)KAarb, r{To cronKHoBeHr4q AnoQzca c 3err,uefi B rrepr{oA

6tttrxairtttux c6luxeHzfi B 2021, 2029 w B 2036 roAax He o)KrrAaerc.rr. O,qsaxo

orHocI,IreJIbHo rlocneAyrorqzx c6nuxenufi ocraercr MHoro BonpocoB, u6o 6ygyryat

TpaeKTopI,I{ acrepol4Aa elqe He orreHb xopouo vr3BecrHa, v ee HaAo yTorrHrrb.

BosNaoxHbr r4 Apyfze olacHbre acrepor44rr. Xopo[ro, rrro opluraAnoSuca o[peAeneHa

AocrarotlHo paHo. Ho rar 6rrnaer He BcerAa. 9acro olacHbre c6nzxeHut Quxcupyrorct

yxe [pI4 noAnere K 3evrne urv nocJre 6rasxoro rponera y 3erralu. floerorray

ueo6xo4uMo pa3Bl4Barb KaK TexHr4r{ecKlre cpeAcrBa MoHZTopr4Hra, TaK [I MeroAbI

6atlucruKo-HaBHfaIII{oHHofo u anropl4TMl4qecKofo o6ecneueuHx, no3BoJI{IouII4e

HaAexHo onpeAen-firr op6urrt o[acHbIX reJr rro AaHHbrM ux ua6lro 1oauit n perxarb p.rrA

aKTyanbHbIX 3aAar{ no AaHHofi npo6nenae. B cvny 3Toro, Inq ynyq[reHr,rr curyar]r4r4 c

MoHIITopl4HfoM oIIacHbIX HeOecHbIX TeJI IZ c noBbrrxeHlleM Tor{Hocrrz a3MepeHr4it npu

Bur3vrpoBankrv orr4x reJr, neo6rr.{afiHo aKTyiuIbHbrM flBrrfl,ercfl paspa6orxa HoBbIX,

KOCMI{qeCKI4X CpeACTB MOHrrrOpVHrA, KOfIa Ha KOCMr4rreCKI4e a[[aparbr

ycraHaBnl4Balorc.s renecKonbr c uenbro MoHr.rropr4Hfa u r43MepeHr4r napaMerpoB

ABTIX€HI{.I onacHblx ue6ecnblx TeJI. B ceqsu c sTkrM B Hacro.rrqee BpeMr pa3Br4Barorc.rr
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pa6orbl rro co3AaHr{ro raKr4x KocMHrrecKVX clrcreM. Oanofi v3 HlaX flBrfl,ercfl. cr{creMa

<He6ocno4>, pazpa6arbrBaeMar HIIO <<Korrera>, rpe6yrorqaa seo6xoAtruofi

6attructuKo-HaBnraqzouuofi noAAepxffiur.

Peqen:apyeMafl. .qHcceprarlr4r nocBrqeHa r4ccJreAoBaHulo piBnuqHbIX acrIeKToB

perxeHr4r 3aAar{ lautwcruKo-HaBr4raur4oHHoro o6ecneqeHr4fl. npoqeAyp, eBt3aHHbIX c

ua6ruo4euuenr 3a ABr.rxreHrreM orracHbrx acrepolrAoB, onpeAeneHl4eM I{x op6r,rr c

Heo.6xoAr,rrr{oft ro.{Hocrbro c rroMoulbro cpeAcrB, npeAocraBJIteMbIX p€Bpa6arrtsae\aofi

cprcreruofi <He6oceoA>. 3a.qa.ra raKofo ruila qpe3Bbrqaftuo axryeulbHa.

Anrop 3a1ancfl. rlenbro LlccJreAoBarb cneAyloqyn coBoKynHocrb BonpocoB :

pa:pa6oraru €Lnropr'rrMbr roqHoro, c yqeroM 6orsuroro KoJII4qecrBax

Saxropon, pacr{era rpaeKropr4r4 acrepov1a rur'a <AnoSuc>;

pa:pa6orau €Lnropr4rMbr Anfl orlpeAeneHl4fl napaMerpoB op6urrr

acrepor4Aa rro AaHHbrM usl,repenufi co cuequamnofi rocuzqecrofi

cucreMbr <He6ocson):

rrpoBe crr4 qr4cr eHHb tft aHa:lzs rorrHocrr4 HaBr4 rarlu 14 rns. npoeKTulpyeuoft

cr,rcreMbr <He6ocnoA>> u orleHlrrb BeporrHocrb rronyqeHnfl, orBera Ha

BOnp ocbr o Bo3MoxrHocTH cToJrKHoB eHkrfl paccMaTpr4BaeMof o acTepol4Aa c

3enanefi:

nocrpor4Tb aJrropr4TMbr Anfl. onpeAeneHr4{ Bo3MoinHofi soHrt naleHlzg,

orracHoro acreponAa npr4 saAaHHofi o6tactu pa:6poca [apaMerpoB

oporrrbr acrepor4Aa;

orrpeAenr4Tb nos\4oNHrrfi pafiou r'a4euLrfl

BapuaHT a ero KoBap I4aIILI oHHo fi rr,rarpraqu ;

<<AuoQuca>> rnfl oAHoro

r{ccneAoBarb Bo3Mox{Hocrr4 cyqecrBoBaHLrfl, TaKr4x opor4T cnyrHl4Ka

AnoQnca, Koropa-fl no3Bonr4na 6u eMy cyulecrBoBarb MaKckrMaJIbHo

rrpoAonxr{TeJrbHoe BpeMt, z onpeAeJII4Tb napaMerpbl TaKI,IX op6uru.

BaxHaq oco6euHocrr BbrrroJrHeHr{t Bcex [epeqr4cneHHblx pa6or cocrol,IT B

ueo6xoAzMocrr,r yvera ncex QaxropoB pa3nur{Horo rr4rra, onpeAentrcIul4x ror{Hocrb I4

rpe6yeuyro ua4exuocrb rronyr{eHHbrx pe3ynbraroB.



flp" npoBeAeHr4r4 r,rccneAoBasuir aBrop, c uenbro noryve6nux uau6olee

AocroBepHbrx pe3yJrbraroB, r4crroJrb3oyat op6urbl acrepouAa <<Auo$"cr, noJIyrIeHHbIe

3a [epr4oA Ha6nroAeHnfl.3a ero ABHXeHr4eM. 3ro uosson]rJlo elry 6onee rorlHo yrlecrb

cuequQrzxy ABr4xeHr4r MexrrJraHerHbrx o6rexroe runa <AnoQrzc) H cxoxLIX c HrIM

o0beKToB.

flepna-a rJraBa nocBsrrleHa vacne4oBaHrzro MeroAoB onpeAenerrufl, napaMerpoB

op6rar MexrrJraHerHblx o6rexro s rvrra <Auo $uc >.

flpz peureHvrvr ororo Borrpoca aBTop r,rcrroJlb3oB€ul MHorLIe LI3BecrHbIe MeroAbI,

BKJrroqarcqr4e: yu€r rr3BecrHbrx pa:pa6oroK uo erofi TeMe, MeroAbI pe[reHl4t 3aAaq

oueHr4BaHr4r napaMerpoB TpaeKTopr4r,r Ha ocHoBaHuIlI ua6ruoAesus ABI4xeHI4-tr

acrepor4Aa c yr{eroM HeroqHocrLr 3Ha:el]/.fl. uoAenefi ero ABI4)KeHLrfl. kr krcMepurelrHofi

cr,rcreMbr (r.n. Meruaroqr{x uapauerpou), oco6eusocrz oruu6ox I,I3MepeHLI.a

Hcnonb3yeMblx cpeAcrB, MeroAbr nolHoft 14 qacrl4rlHoi eu6opKl4I43Mepeuui,t,6onrruofi

pa3MepHocr[ onpeAeJrreMofo BeKTopa cocrotHlls o6rexra, ucIroJIb3oBaHI4e [oiIHbIX I4

peKyppeHrHblx MeroAoB.

B rrpoqecce npoBeAeHlr.f, 3Tr,rx pa6or aBrop nporBl4n xopotuee BnaAeHI{e

KJraccr4qecKr4MH pr coBpeMeHHbrMpI MeToAaMr4 pelxeHl4t 3TI4X 3a4al{, fapMOHI4rIHOe

r4crroJrb3oBaHrre Aon qeHuit npu r4x perxeHzu. 3ro ,qeJlaer oqeHb y6e4IarenbHblMu

pe3ynbrarrt pa6orrr, I43JIoxeHHbIe B erofi rJIaBe.

Mero4u, paspa6oraHHbre n nepnofi fJraBe, npr4MeHeHbl Bo nropofi rnaBe [pI4

[poBeAeHnpr rtvereHHoro aHaJru3a pe3ynbraron sa6rroAeHl4tr 3a acrepovr!.aun, B ToM

qr4cJre ra <AloQHcoM)), ua6ase rex KoHKperHbrx Bo3MoxHoctefi, Koropble npeAocraBl4T

cr4creMa <He6oceoA). I4cnorrsoBarc.f, annapar MoAenI4poBaHVr. ua6lroAeszfi u

rr3MepeHr4i,t c6tvtxarcIr1uxcr c 3enrn€fi o6leKros: <AuoQucoM)), acrepol4Aona 2008 TC3

w Hels6uHcKHM Mereopr4Torra. llonyrreHa rxlrpoKar KaprI4Ha rorlHocrefi oupe4elreHvrfl,

noloxenufi 3TLrx o6rexros, BKJrroqarcuar pa3nr,rr{Hble cpoKl4 noldra o6texton,

cpaBHr.rrelrsrrfi xap KTep o[peAeneHr.rq noJrloxeHl4-a <AnoQr,rcaD, KoBaplaaquonnrrft

aHanrv3 z MeroA Moure-KapJro, yrrer Merrraroulr4x napaMerpoB, yrler oco6eHnocrefi

Ha6nroAeuufi c loAnLrxHbrx KA czcrevrcr <He6ocBoA)), trro caMo ro ce6e npeAcraBJlf,er

caMocrof,rerrnuft r4HTepec.
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Ananus pesynrraroB pacrleroB rro p€BnI4r{HbIM MeroAI4KaM rroKa3arr4x cxo)Kecrb

Me)rqy co6oit, rrro rroATBeplKAaer AocroBepHocrb BbrBoAoB.

Bolpocu, cBr3aHHbre c onpeAeneHr4eM Bo3Mo)KHbrx o6nacrefi ila4eHkrfl

<AnoQraca> c BbIcoKr4M ypoBHeM npopa6orxa paccMorpeHbr B rpeuefi fJraBe.

Conna4eHue c pe3ynbraraMvr aMepr4KaHcKHX r{ccneAoBauuit rroATBepx(Aaer

HaAexHocu paspa6orauuofi MeroAr'rKr{ r{ nonyqeHHbrx pe3yJrbraros. Or\aerr4M, rrro

TIPI'I STOM AETOP IOIIbIT€UIC' YqECTb PA3NI,ITIHbIE BI4AbI BAXHbIX TETAIIEI,'j HANPI4MCP,

lpeqeccr4ro Lr Hyrarlr{ro nonrcca 3eulu.

Xorenocr 6u oco6o orMerurrb pe3ynbrarbr lrccneAoBanvrfl, rronfreHHbre B

r-rerBeprofi uaee.

Paccrrorpeu BapHaHr orrpeAeneHur op6zrrr <AnoSzca>, KaK rpexocuoro

9JIJITITCOU AA, 3a Crler HaOJrrOAeHr4{ ef O ZCKyCCTBeHHOTO CnyTHI4Ka.

llpz erov Aarorcr orBerbr Ha raKr4e BaxHbre Bonpocbr:

Bo3MoxHo Jrr4 soo6qe cyulecrBoBaHr4e raKofo cnyrHLrKa acrepor4Aa c

ueo6xo4r,ruoft npo4oJrxr4TeJrbHocrbro cyqecrBo BaHus.;

KaKrIe AonxHbr 6rnr 3HaqeHn.f, napaMerpoB op6zr cnyrHrlKa,

o 6ecne.ruBaroqu e rarofi cpoK ero cyqecrBoBaHLr.f, .

Onpegeneurr Qaxropu, BJrktrrouue Ha BpeMq cyqecrBoBaHurfl, AaHHoro

cnyrHzKa. Oxasrrnaercr, qro ocHoBHbrM BaAoM Bo3Myrualoruero Qaxropa flBrrfl,eras,

coJlHeqHoe AaBneHr4e, r{To, B onpeAeneHHol{ cTelreHr4, Heo)KI4AaHHo.

Marepuamr verneprofi fJraBbr BbrrroJrHeHbr Ha BbrcoKoM ypoBHe, rrro

rrpeAcraBJrrer caMocrof,TeJrbuufr zurepec.

Hayunan HoBr{3Ha Ar4ccepraqraouHofi pa6orrr :

l. Anropzrrrabl orrpeAeJreHr4s napaMerpon op6zr€urbHoro ABr4xeHrlfl, aarepovAa rro

ofITI'tqecKHM r,r3Mepe vflM KocMuqecxofi czcrenarr <He6ocsoA> r'r orIeHKLr roqnocreZ

HaBlzralJvrv c yrreroM ouru6ox rrao4erefi p.raN.eHvrfl acrepor4Aa v r{3Mepurelrsofi

cl4creMbr, anpuopHofi rauQopMarlur4 o Hatr€LlbHoM cocrorHuu kr cl{creMarLIqecKr4x

onrz6ox I{3MepeHI4fi. BeeleH aH€uror roo$Suqr4eHra (orHorxeHr4e cr4rHan/uryu> 4nr



oUeHKI{ BnuflI1'Lrfl I4HTeHcLTBHocrI,I ourl46oK Merxaroulr4x rrapaMerpoB Ha roqHocrb

HABI/IAIJVKI:

2. OqenrcLI TotIHocrI4 HaBI4f aIJuLr rtpu na6trcAeHr,rz acrepor4A Auo$nc, acrepolrAa

2008 TC3 n rlels6ancKoro Mereopr.rra rro pe3yJrbraraM MoAenr4poBaHufl raruepenufi

rocvtz'Iecrofi cl4creMbl <He6ocno4> rrpr4 yqere pearrbHhrx orpanuvenufi rro

BHALIMOOTI{, 3acBerKe Coluqevr 14 anes4Hofi BeJrr4rruHe acrepouAa. lloxasaHa

Bo3MoxHocrb cylqecrBeHHoro yroqHeHLrr napaMerpon op6zru Auo$uca 3a cqer

ytreTa Merrrarou{ux [apaMeTpoB ;

3. AnropI4TMbI orlpeAeneHl4.f, Mecra naAeHrrr acrepor4Aa Ha 3eumo. lloly.renu z

I4ccneAoBaHbI reoMerpl4qecKl.e, npeue"Hrie 14 3HeprerlrrrecKr{e xapaKTep vcr^rKvr

Bepof,THbIX TpaeKTopuit croJrKHoBeHvrfl, Lr Beportrofi o6nacrLr naAe:rrLrfl aarepor{Aa

Ano$uc na 3eulro B 2036 r. rro AaHHbrM o ero op6rare na 2005 r.;

4. Mexanprro-MareMarllrlecKafl MoAeJrb op6uranrHoro ABr4xeHuf, cnyrHllKa

acrepouAa AuoQuca KaK oAHopoAHoro rpdxocuoro onJruflcolrAa c yqeroM

nosrrtyrUeuufi or npLITtx(eHLIt ue6ecnrx reJr vr AaBneHr{r coJrHeqHoro cBera.

Pesynrrarbl BblqucJleHrrfl troreHrluanakr eprnbr rrpr4T-rDKeHr4.s oAHopoAHoro rpdxocHoro

gJlJlzllcou4a. AHanLITLIrIecKoe npe,qcraBJreHLre gnrr,rlrr4rrecKlrx r4HTerp€rJron a Qopvryle

flupuxte. BosN,IoxHocrb co3AaHnfl. cra6utrcuux op6zr crryrHr{Ka acrepor,rAa Ano$zc

c ABI4x(eHI4eM cnyrHLIKa BoKpyr acrepol,IAa B TerIeHpIe AeB{TrI JIer.

flparcruvecKafl 3HaqrrMocru pa6orur.

1..{euoncrpa\Lrfl, Bo3Mo)I(Hocrefi cucreMbr <<He6ocno4> rro onpeAeneHkTro

orracHbrx Als 3ervur4 acrepoLrAoB.

2. ,{ora^:areJlbcrBo HaJrvrqr4fl rarofi op6nrrr LrcKyccrBeHHoro crryrHr4Ka

Auo$zca, Ha Koropofi on Mo)I(er cyrqecrBoBarb npoAonxflaTenbHoe BpeM.rr.

3ro MolKHo paccMarpr4Barb, KaK oAr,rH Lr3 Bo3MoxHbrx BapLraHToB,

orlpeAenf,rcIrlzfi MepolpuflTvrfl rlo KoHTpoJrro 3a auryarlkreit, cytzannofi c

Ano0zcoM, B cryqae, eerrkr 6y4er npr,rHsro perxeHr4e o6 ux peanv3ar\uv.

{ocronepHocrb [onyrleHHbIX A?r90epTar\r4vr HayqHbrx pe3ynbTaToB

o6ecue'IuBaerct npIlMeHeHI4eM r{ paspa6orrofi vro4etefiu Mer Ar4K B coorBercrBnu c

coBpeMeHHbIMLI TeoplltM 14 AaHHbrMr4, rrpoBepxofi 14 TecrzrpoBaHLreM pe3ynbraroB c



rIoMoIrIbIo p€BHbIX cnoco6oB, anpo6aqr4efi Teoperr4qecKrrx pe3ynbraroB rrucJreHHbrMr4

pacr{eraMl4, a TaKxe cpaBHeHI4eM nonyrreHHbrx pe3ynbraroB c r4ccneAoBalJkrflMu Apyfr4x

aBTOpOB.

9ro :r.acaerafl sauevaulrft, Koropble [onaraercr yKa3arb, fl xoqy cK€Barb

cneAyroqee. Kar I,I3BecrHo ) vI Ha Connrle ecrb rrrrH&. V, KoHer{Ho, K AaHHofi pa6ore

Mox{Ho 6ruo 6u c4elarb 3aMerlaHuq. Kax rrpaBuJro, rrpkr orcyrc^tBnLrKpynHbrx ouru6or<,

3aMerIaHI4t K pa6ore B 3Har{I4TeruHoft cre[eHl4 onpeAen.rlrorcr rI,IqHbrMu

[peAnoqreHr.rrMpr perleH3eHra. B aBfl3Lr c orrlM xoqy orMerLrrb, rrro BHr4MareJrbHoe

lpoqreHl4e pa6orrr He ITo3BoJILIJIo MHe Hairrvr n rarofi-ro crerre r4 KpynHbre npocqerbr

aBTopa. A uelr<ue 3aMerraHl4{, Koropble, HecoMHeHHo, ecrb, Hr.r B raxofi Mepe He

Brlr-slor Ha BblcoKyro oIIeHKy.4annofi pa6orrr. lloeronay r xoren 6u lpoxu4Tb cMenocrb

H VX He npI,IBOILrTb B CI{ny rrOJrHOfO OTCyTCTBr4fl. LrX BJTtafllatzfl Ha BbrBOArr 4aUUOfi

perIeH3r4rz.

B xaqecrBe rIoxeJIaH:afl aBTopy Anr. AanbnefiruHx rrccneAoBauuit: paccMorperb

aJIropI,IrM yroqHeHl4r op6arrr AnoSuca rro pe3yJrbraraM na6nro4euufi. za ABr4]KeHzeM

ef o r4cKyccTBeHHofo crryTHr4Ka.

Anrop qacro rlpeAcraBntn pe3ynbrarbr cBorrx r4ccneAoBauuit Ha psre

xoHQepenqufi v ceMVHapoB vr AocrarorrHo xopouo r{3BecreH nay.trofi

o6uecrseHHocrl4. I4seecreH oH vr cBor4Mr{ ny6nzxaqkrflMn. llo pe3ynbraraM

I.IccJIeAoBaHLrfl ony6nuxosauu 23 rer{arHbre pa6orrr, B ToM qr.rcJre - 7 cra.tefi s

HayqHbIX x(ypHzlnax z 3 upenpprH'ra I'IIIM zrra. M.B. Kel4ruua PAH. Cpe4ra uzx - 8

pa6or B HayqHbrx tr3AaHr{rx, peKoMeHAoBaHHux BAK P@.

Ha ocHoBaHr.rr4 Bcero cKa3aHHoro cqprraro, r{To perleH3r4pyeMafl, pa6ora

[ocB-fiqeHa pelxeHrlro KpytrHofi uayvHoit zagauu, urMeer 6olrruyro aKTyilnbHocrr z ed

rIof,BJIeHrIe cBoeBpeMeHHo. Anrop npoqBzn errcoxzfi ypoBeHb npoQeccuoH€urr.r3Ma,

qecrHocrr4 B rrpoBeAeHvrv nccneAoBa]ts^uit H rny6oryro 3pyAr4rlr4ro.

floororr,ry cql{Taro, tITo AacceprarlrzoHH ax palorla fyo llsna yAoBnerBopf,er BceM

rpe6onauzflM, rIpeAb.tIBJI.leMbrM K pa6orau, npeAcraBJreHHbrM Ha cor4cKaHLre yveHofi

arerleHl4 KaHAI4Aara Qz:zxo-MareMarrlqecKr4x HayK, a ee aerop fyo lleu, Aocror4H



rrpucyxAelr4fl. orofi crerreHr.r rro crreqll€lJlbHocrl{ 01.02.01 <<TeoperuqecKat

MexaHI4Ka)).

AnropeQ epar rrpaBr{JrbHo orp axaer coAepxaH 14 e AI4cc eprallzoHHoft pa6orrr.

f rasHrtfi uayrurtft corpyAHLI K

AO <<UFII4I,IMarIr)

B.H. lIo.IYKaeBAoKTop rexHI4iIecKI4x HayK, upoQeccop

floAnucr A.r.H., upoQeccopa

llovyraena B.H. uoArBep)KAarc

rraeHrtfi yr€nufi ceKperapr AO <

A.r.H., npoQeccop

3P. )D, /?,

IO.H. Cuarun


