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OT3bIB
Ha aBTopedepaT AHCCEPTALHH
Kannaunoii Hamexasl BukropoBHbl Ha Temy «lIpoekTHpoOBaHHE JIEAOKOJIOB C
MO3UIHUI TEOPETHKO-IKCIEPHMEHTAJIBbHOI0 MOAX0Aa K IPOrHO3MpPOBAHHIO
JIeIOBOH XOQKOCTH», MPEACTABJICHHOH HAa COMCKAHHE YYEHOH CTelmeHH JO0KTOpa
TeXHHYEeCKHX HayK Mo cnenuanabHocTH 2.5.18 «IIpoekTHpoBaHHEe H KOHCTPYKIHS
Cya0B»

[IpencraBneHHas auccepranuoHHas padora Kanuaunod H.B. nocssiena pemeHuo Bax-
HOU TMPaKTHYECKOH U Hay4yHOH MpOoOIeMbl — COBEPIIEHCTBOBAHMIO TEOPUH IIPOCKTUPOBAHMS JIe-
JIOKOJIOB. AKTyalIbHOCTB paOOThI HE BRI3EIBAET COMHEHMH U 00yCIIOBIIEHA CTPATErHYECKUMU 3a/1a-
YaM¥ rOCYIapCTBEHHOTO 3HAYEHMSI 10 OCBOSHUIO APKTHKU U MIPOAJIEHUIO HABUTalliK Ha 3aMep3a-
IOIINX BHYTPEHHUX BOIHBIX MyTsIX. Pa3pa0oTka HOBBIX HAaJEKHBIX METOJAOB IIPOTHO3UPOBAHHUS JIe-
JIOBOM XOIKOCTH JICOKOJIOB, YUUTHIBAIOIIUX HE TOJIBKO JIEAOBBIE YCIOBUS, HO M TEOMETPHUIO KOp-
Iyca KpaifHe Ba)XHO JUIst 00ecIeueHns KpyIoroaAnyHoil u 6e3onacHoi sxcuryaranyu CeBepHOTo
MOPCKOTO ITyTH, & TAKXKe IOBHIIEHNUS 3((EKTUBHOCTH PEYHBIX IIEPEBO30K. BaXKHO OTMETHUTH, YTO
CYIIIECTBYIOIME METOIBI JINOO yCTapeiy, JIU00 He B IIOJHOM Mepe NPUTOAHEI IS ONTHMH3AIMH
00BOMIOB HA paHHUX CTAIUAX MPOEKTHPOBaHMs. Takum 00pa3oM, pa3pabOTKa TEOPETUKO-IKCIIEPH-
MEHTAJIBPHOTO IOIX0/1a K MIPOTHO3UPOBAHMIO JIENOBON XOAKOCTH, IIPEICTABICHHAs B AUCCEPTALIUY,
SIBJIIETCSA CBOEBPEMEHHOM U aKTyaJIbHOM.

JuccepTaryst COCTOUT U3 BBEJCHMS, [IECTH [VIaB, 3aKII0OYEHMs, CIIMCKA JTUTEPATYPHI U IATH
npwioxkeHuit. Cyns mo aBropedepary, CTpyKTypa paOOThl JOTMYHA U TOJIHOCTBIO OTPaKaeT X0
UCCIIEIOBAHUSI.

Bo BBegennn 000CHOBaHa aKTyaJIbHOCTbh, C(HOPMYJIMPOBAHEI 1€ U 3a7a4¥, HayyHas HO-
BH3HA U IIPAKTUYECKAs 3HAYUMOCTB.

B nepBoii r1aBe BHINONIHEH NIyOOKUN aHAIN3 UCTOPUH Pa3BUTHUSA JIENOKOIOCTPOCHUS, Me-
TOZIOB PAcyeTa JIEAOBOTO CONPOTUBIEHHS U COBPEMEHHOTO COCTOSIHUS TEOPHH [IPOEKTUPOBAHHS.
ABTOp BBISIBWJI HEIOCTAaTKU CYMIECTBYIOIIUX ITOJXOIOB, YTO IIO3BOJIWIO YETKO CHOPMYIUPOBATH
HanpaBJIeHUS COOCTBEHHOTO MCCIIEIOBAHMUS.

Bropas riiaBa mocCBSIIEHAa CO3JAHMIO MaTeMaTUYeCKOH MOIENM IPOEKTUPOBAHHUSA JIEIO-
KoJia. ABTOp IpPENCTaBIsAET OOIUN anroOpuT™M MMPOCKTUPOBAHMUSA, BKIIOYAIOIINNA ypaBHEHHE Macc,
IUTaBy4eCTH, OCTOMYMBOCTU U, YTO OCOOCHHO Ba)KHO, ypaBHEHHME XOAKOCTU. PaccMOTpeHs! Bapu-
aHTBI KPUTEPUEB ONTUMU3AIMY IPOEKTHBIX XapaKTEPUCTHK.

TpeTbs rnaBa COAEPKUT MAaTEMaTUYECKYIO0 MOJIENb JBYDKEHNUS JIEJOKOJIA B PA3JINYHEIX JIe-
JOBBIX yciIoBUsAX. Ha OCHOBE aHaiIm3a HEPreTUYECKUX 3aTpaT COUCKATENIEM IIOIy4EHEl YCOBEp-
IICHCTBOBAaHHBIC aHATUTUIECKIE 3aBUCUMOCTH [UIs pacyeTa CONPOTHBIICHHS B CILIOLIHOM ¥ OUTOM
JBIY, yYUTHIBaIOIKE (GopMy KOpITyca 4epe3 HHTerpaibHble QyHKIUH F€OMETPUH.

B 4eTBepTOii r1aBe MoAPOOHO MCClIeIOBaHa AUHAMUKA IBI)KEHHS B TSUKEINBIX JIbAax (Hale-
ramu U B Topocax). [loydeHs! aHamuTUYeCKUe peleHus AudepeHInanbHbIX ypaBHEHAN JBIKE-
HUS U1 BCEX 3TAlOB UKINYECKOTO MAaHEBPUPOBAHHUS, YTO I103BOJIIET PACCYUTHIBATE KUHEMATH-
YeCKUE ITapaMeTpsl U CPENHIOI CKOPOCTb.

IIaTas riaBa NpeACTaBIseT TEOPETUKO-IKCIIEPUMEHTAIBHBIN IMOAX0 KaK METOLOJIOTHIO.
Omnucansl pe3ynbsTaThl MOACIBHBIX UCIIBITAHUH IITU IIPOEKTOB JIEAOKOJIOB, HA OCHOBE KOTOPHIX BEI-
IIOJIHEHA HACTpOiiKa IMOMYSIMIMPUYECKUX MoJesled comporusieHus. 1lokasana xopommas cxonu-
MOCTb pe3yJIbTaTOB IiepecyeTa C HaTypPHBIMU JaHHBIMH.

B miecroii riaBe pa3paboTaHHBIA HHCTPYMEHTApUi IPUMEHEH Ul PEIIEHUA IPUKIIAIHBIX
3amad. Co3maHa MOIENb VIS OTPEAeTeHNs CpeIHe CKOpOCTH HaberamMu, UCCIEOBAHO BIIUSHUE



(hOpMEBI KOpITyca, THEBMOOMBIBAIOIINX YCTPOHCTB M BPEMEHHU 3aKIMHUBAHUA HA d(QOEKTUBHOCTD
pa6otsl. [IpemiokeHa cTpyKTypHast CXeMa aBTOMATU3UPOBAHHON CUCTEMBI ITOIIEPIKKH IIPUHATHS
peIIeHui A1 CyIOBOAUTEIEH.

Hayunas HOBW3HA pabOThI 3aKII0YaeTCs B CO3JaHUU LIETOCTHOW TEOPUHU MPOECKTUPOBAHUS
JIEIOKOJIOB, Oa3MpyIOIIeicsl Ha MPOTHO3MPOBaHUHU XoakocTu. K Hanbonee 3HaYMMBIM HOBEIM pe-
3yabTaTaM MOXXHO OTHECTH:
® YCOBEPIICHCTBOBAaHHYIO MaTeMaTHUECKY O MOJIEJb IBKEHN JIEOKOIIA, YYUTEIBAIOIIYIO B SIB-

HOM BHJI€ CHJIBI B3aUMOJCHCTBUS CO JIBIOM U BOAOH, a TAKXKE YHEPIETUKY paspyLICHUs JICIs-
HOTO IIOKpOBa;

e pa3paboTKy aHATNTHYECKMX METOIOB PacyeTa JIe[OBOrO COIPOTHUBIEHHS B CINIOIIHOM U OMTOM
by, KOTOPEIE B OTJIMYUE OT M3BECTHBIX, HEMOCPEACTBEHHO BKJIIOYAIOT HE TOJNBKO IVIABHBIC
pasMepeHus, HO W IETaJbHYI0 T€OMETPUIO0 KOpITyca (4epe3 MHTErpajbHBIE XapaKTePUCTUKH
(bopMEI KopITyca), a TakXke (PU3NKO-MEXaHUYECKHUE CBOMCTBA JIbJ]a U CHETA,

® TEOPETUKO-IKCIEPUMEHTAIBHBIN MOAX0M, OOBEAVHAIOMMN MAaTEMaTHYECKOE MOAETHUPOBAaHHIE
¥ HU3MUECKU SKCIIEPUMEHT, ITO3BOJISIOIIUN BEIIIOIHATh HACTPOHKY IOIYIMIIMPUIECKUX MO-
JIeJiel U KOPPEKTHBIN MepecueT pe3ysbTaToB C MOZEIN Ha HATYpPY,

® KOMILICKCHYIO METOIUKY OIpeIeIeHHs CpeIHel CKOpOCTU IBIDKEHMs HaOeraMu U B TOPOCH-
CTEIX JIbJaX, IIO3BOJISIOIIYIO ONTUMU3UPOBATh TAKTUKY MaHEBPUPOBAHUS U OLICHUTE BIMSAHUE
IIPOEKTHBIX XapaKTEePUCTUK Cy[HA.

CowckareneM YCIEIIHO PEIICHB! CIeAyIOIUe 3aJaqy: CO3JaHa MaTeMaTHYeCKas MOJIEb,
CBSI3BIBAIOIAs T€OMETPUUYECKUE MapaMeTphl KOpILyca JIEI0KOIa C OLEHKaMH JIEAOBOM XOIKOCTH,
TIOJTyYEHBI MOIEPHI3UPOBAHHBIC PACUCTHBIE METOIBI COMPOTHUBIECHHS CIUIOLIHOTO U OUTOIrO JbIa;
HCCIIeIOBaHa TWHAMUKA JIBYDKEHIS JIEIOKOIA U MOTYYECHBl aHAJUTUYECKUE PELICHUs yPaBHEHHIMA
JUIS BCEX PEKUMOB (pas3roH, TOPMOXKEHHE MPHU JBIKEHUH B CIUIOLTHOM M OUTOM JIbIY); paspado-
TaHa W anpoOMpOBaHA METOAMKA TEOPETUKO-3KCIEPUMEHTAIBHOIO IIPOTHO3UPOBAHMS JIEIOBOMA
XOIKOCTH C HCIOJB30BAHMEM JAHHBIX MOJEJIBHBIX HCIBITAHWMN; BBIIIOJIHEHA OLEHKA BIIUAHUA
b opMBI KOpITyca, THEBMOOMBIBAIOIINX YCTPOHUCTB M TAKTUKM IBIKCHUS HAa S3KOHOMHUYECKHE MTOKa-
3arenu (CKOPOCTh, PacXo/l TOIUINBA); PEIJIOKEHBI aITOPUTMBI U CTPYKTYPHBIE PEIIEHUS I aBTO-
MaTHU3aIiy YIIpaBIeHUs JBIKEHUEM JIEIOKOIA B TSKEIBIX JIBIAX.

Jluccepramys TOJHOCTBIO COOTBETCTBYET IacHOpTy HaydyHOH crenuanpHocTd 2.5.18 —
«[IpoekTpoBaHHe ¥ KOHCTPYKIUS CYJOB» B YaCTH ITyHKTOB 4 (METOIBI NPOECKTUPOBaHUA CYI0B
KaK CJIOKHBIX TEXHHMYECKUX CUCTeM) U 7 (METOABI U METOAUKU MPOEKTUPOBAaHUI U 0OecreueHns
TEXHUYECKOU HKCILTyaTany 000pyA0BaHMs CyI0B).

ABTOpedepaT HamMCcaH 'PAaMOTHBIM HAy4HBIM S3BIKOM, XOPOLIO CTPYKTYpPHUPOBAaH U JaeT
TIOJTHOE TIPEACTaBICHUE O MpoenaHHol pabore. OCHOBHBIE NIOJOKEHUS, BEIHOCUMBIE Ha 3ALLIUTY,
060CHOBaHEI. J[0CTOBEPHOCTH PE3yIETaTOB MOATBEPKIACTCS UCIIONB30BaHKUEM (DYHIaMEHTAIBHBIX
3aKOHOB MEXaHUKH, OOITMPHBIM SKCIIEPUMEHTAIBHEIM MaTepUajIoM (UCIIBITAHUA MOJEIEN S5 Mpo-
€KTOB) U COITOCTABJICHHUEM C HaTYPHBIMU TaHHBIMH JIEIOKOJIOB. Anipobanus paboTel Ha MHOTOYKC-
JIEHHBIX MEXIYHAPOIHBIX U BCEPOCCUNCKUX KOHPEPEHIMIX CBUAETEIBCTBYET O BBICOKOM YPOBHE
Y IPU3HAHUU PE3YJIbTaTOB HAyYHBIM COOOIIECTBOM, MOTYYEHO 6 IIaTEHTOB.

[Tpu o6mmelt MoNOKUTETBHOM OIEHKEe paboTHI, M0 COIEPKAHUIO aBTOpedepara BOZHUKIU
CJIEIYIOIKE 3aMeYaHUs U BONPOCHI:

1. DddexruBHOCTH PabOTH HaberaMu MoKa3aHa B 3aBUCUMOCTH OT JJIMHBI pa30era U TOJILIMHE
apaa. OmHaKO B peajbHBIX YCIOBHSX KPUTHUYECKHUM (DAaKTOpOM 4YacTO SBISETCS IPOYHOCTD
J1bJa, €r0 HEOMHOPOAHOCTh. Kak mpeasaraeMble MOJEIN YYUTHIBAIOT 9TOT IIapaMETP, IOMUMO
UCIOJIB30BAHUS CTATUCTHUECKUX CPEIHUX?



2. Ha pucynke 14 apropedepara moka3zaHbl 3aBUCUMOCTH CPEIHEW CKOPOCTH OT [UIMHBI paszbera.
Bru10 OBI TOIE3HO MOSCHUTD, YUUTHIBAET JIU MPEJIOKEHHAS ONITUMajIbHasA TAaKTUKA JBIKECHMS
TaK)Ke U BOIIPOCHI 0€30M1acCHOCTH, HAaIIpUMep, PUCK MOBPEKIECHUS KOPITyca IIPH COyAapeHUH CO
JIBJIOM Ha BBICOKOI ckopocTu?

VKa3zaHHBIE 3aMeUaHHsd HOCAT YTOUHSIOIIWHA XapakTep U HE CHIJKAIOT OOLIEH BBICOKOM
OIIEHKM JUCCEPTAIIOHHON PabOTHI.

3akiioueHue

Huccepranmonnas padora Kanunannaoit Hagex s BukropoBHs! «lIpoexTrpoBaHue J1e10KO-
JIOB C TIO3UIIHH TEOPETUKO-IKCIIEPUMEHTAIBHOIO IOAX0Aa K NPOTHO3UPOBAHMIO JIEIOBOM XOIKO-
CTH» SIBJISETCS 3aBEPIICHHON HayYHO-KBATU(PUKAIIMOHHOM paboTOH, B KOTOPOW Ha OCHOBAHUU BEI-
TIOJTHEHHBIX aBTOPOM HCCIEIOBaHUMN pa3paboTaHbl TEOPETUYECKUE ITOJIOKEHNS, COBOKYITHOCTE KO-
TOPBIX MOXXKHO KBaJU(HIIMPOBATh KaK HAyYHOE JOCTIXKEHHE B OONACTU IMPOEKTUPOBAaHMS JIEI0-

KOJIBHOTO (hJIOTA.

Pa6ora coorBeTcTBYeT TpeOoBaHMsIM 11. 9-14 «Ilon0KeHUSA O NIPUCYKACHUN YUEHBIX CTEIIE-

Hei» BAK PO, npenssaBiiseMbIM K TOKTOPCKUM JquccepTanusaM, a e€ aprop, Kanuauna Hanexna

BukropoBHa, 3acIyKUBaET MPUCYKACHUS YICHOU CTENEHU JTOKTOpa TEXHUYECKUX HAYK IO CIICIH-
anpHOCTHU 2.5.18 — «IIpoekTupoBaHre U KOHCTPYKIUS CYAOBY.
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Crapmuii mporpaMMucT, —?
/

Panoctin AHnpeit Bukroposuy

KonTakTsr:
000 «TECHUC»
127083, Mockga, yi1. FOunaros, 18, opuc 705

Tenedon: +7 905 6667443 E-mail: radostin@flowvision.ru

[Togmuce Panoctruna A.B. 3aBepsto

['eHepalIbHBIN JUPEKTOP
000 «TECHUC»

/ Kypcaxos C.H.

17 03 Joog



