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OT3bIB
Ha aBTopeQepar Arrccepralun

Ka.rrnnnnofi Halexlnr BurcropoBHbr Ha reMy <<IlpoercrnpoBaHrle fleAoKoJroB c
nosr,lqnfi TeoperlrKo-gKcrreprrMeHTaJrbHoro rroAxoAa K rIporH03IrpoBaHnro

"rreAosoft xoAKocrrr>), npeAcran.rreuuofi Ha corrcKaHrre yvenofi crerleHrl AoKTopa
TexHrrqecKrrx HayK no cneqnaJrbuocrrr 2.5.18 <dlpoerrnpoBaHne Ir KoHcrpyKullfl
cyAoB>>

llpe4craureHHa.r{ Arlcceprarlpronnafl, pa6wa Ka-unnuuoft H.B. tIocBrIrIeHa perIeHI4Io Bax-
nofi uparrn.recroft n uayuHoft upo6reuu 

- 
coBepuJeHcrBoBaHI{Io reopl4l4 npoeKTLIpoBaHHt JIe-

AoKoJroB. Arryalruocrr pa6orbr He Bbr3brBaer conanenufi u o6ycrouleHa crparerl4qecKl4Mvr sara-
qaMr4 rocyAapcrBeHHoro 3HaqeHr4{ rro ocBoeHuro AprrnKLI I,I [poAJIeHLIro r.l.aBulauula Ha 3aMep3a-

rorqrlx BnyrpeHHl4x Bo,qHbrx [yr{x. Paspa6oma HoBbrx HaAexGbIX Mero.qoB rlporHo3ldpoBaHplt JIe-

Aoeofi xoAKoorr,r JreAoKoJIoB, yslrrbrBaroqux He roJrbKo JIeAoBbIe ycJIoBI,Lf,, Ho I4 reoMerpllro Kop-

rryca rpafiHe BaxHo Als o6ecuerreHr,ur KpyrJroroA[.rHoft u 6egonacHoft srcrryarclltuvr CenepHoro
MopcKoro nyrn, a rarcKe [oBbrrrreHlrr oQ$er<runHocrll peqHblx [epeBo3oK. BaxHo orMerl4Tb, qro
cyrqecrByroqr{e MeroAbr ln6o ycrapeJrfl, rua6o He B noJrHoft naepe [pLIroAHbI AJII orlTktMv3ar\vvr

o6soAos Ha paHHr.rx craAwrx rpoeKTlrpoBanr4fl.. Tarr,ru o6pasou, paspa6orxa reoperl4Ko-oKcnepu-
MeHTilrbHoro rroAxoAa K [porHo3rzpoBaHr4ro reAosofi xoAKocrrl, [peAcraBJIeHHa-[ B Al,Icceprau:alr)
.f, Brrercr cBoeBpeMeHuoft u arryamuofi .

.{ncceprallu.s cocrol4T I,I3 BBeAeHlrt, ruecrl,I DIaB, 3aKrrorreHvlg., crvrcKa Jll{Teparypbl I4 IUITTI

npnJroxeHuil Cygs. ro aBropeQepary, crpyKrypa pa6orrr Jrorr4qHa I,I roJlHocrblo orpalraer xoA

I4CCJIE,IIOBAHI4.'I.

Bo nse4enun o6ocHoBaHa arcrynJrbHocrr, c$opMyJrr4poBaH6l ueJlb v 3a4aqw, HayuHa-s Ho-

Br43Ha LI flpaKrrueCKa,l 3HaqLIMOCTb.

B nepnofi rJIaBe Bbr[oJrHeH rny6orcuft aHilIr43 rzcropltu pa3Burvrs. JIeAoKoJIocrpoeHI{t, Me-

TOAOB paCqeTa JTeAOBO|O CO[pOTr4BJreHLrA V COBpeMeHHOTO COCTO'HI4II TeOpI4I4 IIpOeKTI4pOBAHVA.

Anrop BbrsBr4Jr HeAocrarKr4 cyrqecrByroulr4x rroAxoAoB, qro [o3BoJII4JIo rrerKo cooprvrynzpoBarb
HarrpaBJleHu.s co6creenHoro LrccJreAoBaHr,rJr.

Bropaa HraBa [ocB.rrueHa co3AaHr,rro MareMaru.recrofi MoAeJrr{ [poeKrr4poBanus. neAo-

KoJra. Aerop [peAcraBJrset o6ulnft amopurM rrpoeKrr4poBaHr{rr, BKiuoqarouufi ypaeueul{e Macc,

nraBytrecrlr, ocroftuuBocrr4 pr, qro oco6enuo Ba)KHo, ypaBHeHrre xoAKocru. PaccuorpeHbl Bapv-
aHTbr KpLrTepLreB orrTlrMr43arlrr[ [poeKTHbrx xapaKTepI4cTI,IK.

Tperra HraBa coAepxr4T MareMarr,rqeclqro MoAeJrb ABTDKeHT{Ir Jre.{oKoJIa B pa3JII4qHbIX JIe'

AoBbrx ycJroBr4rrx. Ha ocuoBe aHaJrlr3a oHepreruqecKrax 3arpar cor4cKareJreM [onyqeubl ycoBep-
IIreHcrBoBaHHbIe aHalI4TI,IqecKI4e 3aBLIcrIMocrr{ Arfl pacqera colporrlBJreHr{r B c[JIoIIJHont n 6urou
nbAy, yqr4TbrBaroulue Qoprvry Kopnyca qepe3 llHTerpilrburre Syurovru reoMerpur4.

B uerneproft ruase uogpo6uo prccJreAoBana g.n:aaMfiKa ABr4x{eHr,r-f, B Trx(erblx JIbAax (na6e-

raMr r{ B Topocax). llonyveHbr aHilrr4TrlqecKr4e pe[reHr4r{ auQQepeuqrraJrbHblx ypaBHeul{ft AnuNe-
HpIfl. IIII. BCeX STaUOB rIr4KrktqeCKOrO MaHeBpr{pOBaHr4s, rrTO rrO3BOJrf,eT paCCqI4TbIBaTb KpIHeMaTI4-

rrecKr4e rrapaMeTpbr pr cpeAHroro cKopocTb.
flsras HraBa upeAcraBJrrer reoperr4Ko-oKc[epr4MeHTaJrbuufi noAxoA KaK MeroAoJrorr,Irc.

OnracaHsr pe3yJrbrarbr MoAeJIbHrrx r4crrbrraguirruITrr [poeKToB JreAoKoJroB, Ha ocHoBe Koropblx BbI-

loJrHeHa uacrpofira noJrysMrrr4pntrecKr4x nro4ereft co[porr4BJreHr4fl. llorasaHa xopouat oxoAl4-

MOCTb pe3yJrbTaTOB [epecqeTa c HaTypHhrMu AaHHbrMr4.
B urecroft rJraBe pa^rpa6oranurrft rrHcrpyMeHrapzfi nprrMeHen Airr pe[reHr4rr rrpr4xJraAHbrx

3aAaq. CogAaua MoAeJrb Ars o[peAeJreHprr cpe4uefi cKopocrrr Ha6eraura, HccJIeAoBaHo BJII{IIHI/Io



Sopuu Kopflyca, [HeBMooMbrBarourx yctpoftcrn r4 BpeMeHId 3aKJII4HI4BaHvrfl Ha eQQercrranHocrb
pa6oru. llpe4noNeua crpyrcrypHar cxeMa aBToMarr,r3r{poBaHHoft cncrelrbr noAAep}cKI4 rIpI4HlITI4t

penenuft Ars cyAoBoAurerefi .

Hayvnax HoBr43Ha pa6oru 3aKJrroqaerc{ B co3AaHr{I,I qerocruofi TeopI4I4 rrpoelcrupoBaHns.

JreAoKoJroB, 6a":npyroueficq Ha [porHo3rrpoBaHlrr4 xoAKocrr4. K nan6oJlee 3HarII{MbIM HoBbIM pe-

3yJrbTaTaM MO)I(HO OTHeCTI4 :

o ycoBeprrreHcTBoBaHHyro MaTeMaTr,rqecKyro MoAeJIb ABI4xeHI4rI JIeAoKoJIa, ytII,ITbIBaIOUylO B tB-
HoM BprAe cl,rJrbr nsar4n4oAeftcrBrllr co JrbAoM ra nogofi, a raKxe gHepferlaKy pa3pyIIIeHVfl, ilelu-
HOrO nOKpOBa;

r pa":pa6orKy aHaJrr,rrr,rqecKrax MeroAoB pacrrera JreAoBoro co[porr4BJleH[t B crIJIoIuHoM u 6urou
lrAy, KoTopble B oTII,trII4e oT pl3BecTHbrx, HeIIocpeAcTBeHHo BKJITOIIaIOT He TOJIbKO UIaBHbIe

pa3MepeHr,rrr, Ho r,r AerilrbHyro reoMerpr4ro Kop[yca (rreper I4HTerpuuIbHbIe xapaKTepI4crI4KI4

{oprrasr ropnyca), a raKxe Srasnro-rraexaHlrqecKlre cnoftctaa llr'.ra H cHera;
o reoperlrKo-sKcflepr{MeHTaJmurrfi noAXoA, o6reAunsroquft MareMarl4qecKoe MoAeJII,IpoBaH[e

u $ueuuecrufi ercuepr4MeHT, [o3BoJrflrouufi errnoJrHlrrb uacrpofiry rIoJIyoMIIuplFIecKux Mo-

Aerefi r4 KoppeKTHrrft nepecuer pe3yJlbraroB c MoAeJIpI Ha Harypy;
. KoMnJreKcHyro MeroAr4r(y olpeAeJreHrur cpeAHefi cropoctla ABrDKeHws, Ha6eraMV vI B Topocl4'

cTblx JrbAax, [o3BoJulroqyro ofrTr4MlI3I{poBaTS TaI(tLIKy MaHeBpI{poBaHI,It lI OueHpITb BJIII'HTIe

[po9rcrHbrx xapaKrepprcrrrK ayAHa.

CoprcrareleM ycrretuHo perueubr cJreAylorurle 3aAaq[: co3AaHa MareMarllqecKa-f, MoAeJIb,

cBr3brBaroqafl reoMerp[qecKr4e rrapaMerprr Kop[yca JreAoKoJIa c oqerIKaMI,I JIeIoBoft xoAtcocrn;

[oiryqeHbr MoAepHLI3rrpoBaHHbre paoqerHbre MeroAbr ao[port4BJrenl4ll cnJIoIrIHoro H 6uroro JIbAa;
pICcJIeAoBaHA Al0.ltsrAMll/rKa ABfiXeHIiUI JIeAoKoJIa II IIOJIyqeHbI aHiUII4TI{qeCKI4e pemeHl4Jl ypaBnesnfi

AJrr Bcex pexr4MoB (pasrou, TopMo)KeHrre rrpr ABLrNCeHr4r4 B crrJrollrHotrr u 6Hrou mgy); pa:pa6o-
TaHa pr anpo6zpoBana MeroAuKa reoperrrKo-gKcrrepr{MeHTaJlbHoro rIporHo3LIpoBaHI{t le4onofi
xoAKocrr,r c LIcrroJrb3oBaHLreM AaHHbIx MoAeJrbHbrx lrcrrblTaHuft; nrrnoJlHeHa oIIeHKa Bltwl^nr4fl

Soprrau Kop[yca, nHeBMooMbrBarcrq[x ycrpoficru r4 TaKTrrKr{ IBI4xeHLIt Ha 3KoHoMI,IqecKIre [oKa-
3areJrkr (cropocm, pacxoA rouuna); [peAiroxeHbr rrJrropr{TMbr t4 crpyKrypHble perueHnfl. [lrfl, aBTo-

MaTLr3arI[r4 yrrpaBJreHl{r AB}r}KeHr,reM JreAoKoJIa B Tf,)KeJIbIX JIbAaX.

[nccepraqrrr loJrHocrbro coorBercrByer nacnopry Hayquoft cueuuturbHocrl,I 2.5.18 -
<flpoemnpoBaHrze r{ KoHcrpyKrlrllr cyAoB> B rracr[ nyHrcroB 4 (uerolrr rpoeKrnpoBauvfl cyAoB

KaK cJrox{Hbrx rexHurrecKr4x czcrevr) n 7 (ueroAbr t4 MeroAprKrr [poeKrI{poBaHI4rI u o6ecneqeuns
TexHr4qe cKo fi e xcunyar ar\r4r4 o 6 opylo naHnx cyl o n ) .

Aarope$epar HarrvcaH rpaMorHbrM HayqHlrM .f,3brKoM, xopolro crpyKTypr4poBaH ,r Aaer
noJrHoe rrpeAcraBJreHr,re o [poAeJraHHofi pa6ore. Ocnosurre [oJro]KeHr,rrr, BbrHocI4MbIe Ha 3aIrII4Ty,

o6ocHosausr. ,{ocronepHocrb pe3yJrbraroB rroATBepxAaerc.rr nc[oJrb3oBaHr4eM SyH4arraernaJlbHblx
3aKoHoB MexaHprKr{, o6ruupnrrM 3KcleprlMeHTaJrbHbrM Marepr4iuroM (ucnrrtanux uorenefi 5 npo-
erron) u conocraBJreHzeM c HarypubrMr4 AaHHbrMr4 JreAoKoron. Anpodagus, pa6otrt Ha MHoFoqI4c-

JreHHbrx Me)K,qyHapoAHbrx r,r Bcepoccuficrux roHQepenqr{rx cBprAereJrbcrByer o BbIcoKoM ypoBHe

r.r npH3HaHHH pe3yirbTaroB Hayqnurr,r coooruecTBoM, floryqeHo 6 nareuron.
llpn o6uefi uoroNurelruoft orIeHKe pa6orrr, uo coAepxaHr{ro aerope{epara Bo3HI4KJII{

cJreAyroulr{e 3aMeqaHrrfl rr Bonpocbr:
1. S$SerrneHocrb pa6oru na6eraura rroKiraHa B 3aBr4craMocrra or Airr{Hbr pa36era 14 ToJIIIII{HrI

JIbAa. OAnaxo B peaJIbHrIX ycJroBr4rlx Kpr{TLrrIecKprM Qarcroponr qacro rBJlterc.fi lpoqHocrb
JrbAa, ero HeoAHopoAHocrb. Kar [peAJraraeMbre MoAerrl yrr4TbrBarcT oror [apaMerp, [oMI{Mo
Ircrr oJIb3 oB ala:ag. cT aTtI cTtIrIe c KIaX Cp e4H nX?

2



2. Ha pracyHxe 14 aeropeQepara rroKztsaHrr 3aBrrcuMocrr{ cpe4nefi cKopocrll or AJII4HrI pa:6era.
Erno 6rr noresHo flof,cnplTb, ) rlrrblBaer JrI4 npeAJIo]KeHHar onrllMiulbHat TaKTLIKa ABI4x(eHI,It

Tarx(e H Bofipocbr 6esonacHocrlr, HanprrMep, prrcK [oBpex(AeHI4.[ Koprryca upl{ coyAapeHl,M co
JrrAoM Ha BbrcoKoft cropocru?

Yrca^:annrre 3aMerraHllrl Hoc.rrr yrorrH.rrrcuuft xaparrep I4 He cHl,Ixtaror o6rqefi errcoKoft

orIeHKH Arrcceprarlnouuofi pa6otu.
3arc.nroqen[e

,{ucceprarlrlonHaf, pa6ora Kannnunoft HaAeNAu BurropoBHbl <flpoerrupoBaHl,Ie JIeAoKo-

JroB c nosuqtaft Teoper[Ko-oKcrreprrMeHTaJrbHoro [o,qxoAa K [porHosLIpoBaHI{K} reAoeoft xoAKo-

crlr) rBJr{ercf, 3aBepruennofi HayqHo-KBanH$ur<aqzounofi paboroft, n roropoft Ha ocHoBaHuH BbI-

[oJrHeHHbrx aBTopoM r,rccJreAoBaHniapazpa6oraHbr reoperr,rqecKpre rroJloxelavls, coBolqyrlHocrb Ko-

Topbrx MolKHo rnanraSraqupoBarb KaK HayqHoe Aocrr4xeHl{e B o6racru rrpoeKTl{poBauplfl neAo-

KoJrbHoro Srora.
Pa6ora coorBercrnyer rpe6oBannsM n.9-I4 <dloroNesrzrr o [pIlcyxAeHI4tI yqeHBIx crerle-

sefi> BAK P@, npe4rrBJrreMbrM K AorcopcKr4M Al,rocepraur,urM, a ee anrop, KaluHuHa HaAexAa
BurropoeHa, 3acJry)KraBaer npracylKAeHv.s yqeHofi creneuu AoKropa rexHplrrecKl,Ix HayK rro crrequ-
aJrbHocrlr 2.5.18 - <flpoercrr{poBaHr.re r{ KoHcrpyKllutf, cyAoB>.

A.S.-u.u.,
Ct apwuir rp orp aMMprcr, PaAocrns An4pefi Burropoeuu
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feueparuurrft graperrop
OOO (TECI4C>
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