OT3bIB
O()MIHAIIEHOTO OIIOHEHT, /IOKTOpa TeXHHYECKUX HayK, npodeccopa ITomosa
EBrenus Biagumuposuya, na Aucceprauuio Pespanbekux Auapest
Bragumuposuaa «[Tpoextuporanmue CKOPOCTHBIX aM(UOUHHBIX CYJI0B HA OCHOBE
LH(BPOBOTO MOJIETUPOBAHHS a3pOTHAPOAMHAMUKHY, IPEACTABIEHHYIO Ha
COUCKAaHHUE yYEHOH CTENEeHH JIOKTOPA TEXHUIECKITX HayK I10 CHeHaIbLHOCTH

2.5.18. —ITpoektupoBatue u KOHCTPYKLUS CY/I0B

AKTyaJILHOCTb TEMbI JTHCCEPTALHH H €€ OCHOBHOE cogepxkaHue

Huccepranus  ®derpanbckux AHzpes  Bramumuposwdwa mocesmena
aKTyalbHOH TeMe pa3pabOTKU TEOPUH U METOIOB IPOCKTHPOBAHKs HOBBIX 06PA3IIOB
CKOPOCTHBIX aM(UOUNHBIX CYHOB, HCIOIB3YIOMNX [OJIOKHTEILHOE BITUSIHHE
3KpaHHOro s(dekra. B oTimune 0T M3BECTHEIX paHee MPOEKTOB 3KPaHOIIAHOB,
aBTOp B CBOEM HCCIICZIOBAaHUM Pa3pabaThIBaeT METOMBI IPOEKTUPOBAHUS CYIOB,
HCHOB3YIOMMX  MONOXKHUTENBHOE BIMSIHHE 3KPAHHOIO spdexra Ha pexume
KPEHCEPCKOT0 X0/la B COYCTAHUHU C APYTMMH NPUHIMIIAME ABHKeHHs (Hanpumep,
TaKUMH, Kak BO3NYIIHAs moaymika). [lotennuansueie npenmyecTsa IPUMEHEHUS
TaKkhX CyIOB B TPaHCHOPTHOH cucTeMe POCCHM CBA3aHBI ¢ BO3MOMHOCTSIMH
HOBBIIMICHIS XapaKTePUCTHK CKOPOCTH, MOJE3HONH HArpy3KH, XOIKOCTH, a TakoKe
o0ecrneueHust KpyrioroauaHoil SKcIIyaTanud. OCOOEHHYIO LIEHHOCTh Takue cyna
IpeaCTaBIstoT 1 peruoHoB Cesepa, Cubupu u JlansHero Boctoka, tepputopus
KOTOPBIX MOKpPBITA OOJIBIIMM KOJHYECTBOM BOJHBIX NyTeH, a HSKOHOMHYecKas
LIeIeCO00PAa3HOCTh PA3BUTHS JOPOJKHONW CeTH u a’pOIIOPTOB MPECTABISETCS He
BITOJIHE OOOCHOBaHHOH BBHIY psina (akTopoB (B YaCTHOCTH, KIMMaTHYECKHUX).
Pewrenne npoGnemsr pazpabotku cynos takoro Trma IIPEACTABIISCTCS XO3AHCTBEHHO-
BOXHOH HAay4HOH 3amaueil, U IJsl ee BBINOTHEHMS aBTOp AMCCEpPTallUd BbIOpa
TEXHOJIOTUM LU(pPOBOTO MOIEIHUPOBAHHS, BKIIOYAIONIHE YHCIIEHHOE penieHue
YPaBHEHUH MaTeMaTHeCKOH (U3NKH IPUMEHHUTENHHO K AMHAMHUKE KUIKOCTH U ra3a
B YCIOBHSAX BIHSHUS a3POrUAPOIAMHAMHUYECKOTO JKpaHHOTo addekra. [Tomxon

MH(DOPMAIMOHHON IOIepKKe JKH3HEHHOTO IIHK/IA CKOPOCTHBIX aM(pUOHUHHBIX
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CYAOB, OCHOBaHHbIH Ha IPUMEHEHWM UH(POBBIX TEXHOJOIHi, obnamact psomM
NpeUMyIIecTB.  Bo-nepBBIX, ¢ HCHONB30BAHHMEM  TEXHOJIOIWI aQpoBoro
MOJICTIMPOBAHUSA Ha CTAIUK NPOCKTHPOBAHHUS BO3MOXKHO COKPAILCHHEM TpyZao3aTpat
1 JJTUTEIRHOCTH PEIIEHHA MPOCKTHBIX 3aJad 3a CYeT YMEHBIIeHHs KOJIMYecTBA
nabOPaTOPHBIX W HATYPHBIX HCIIBITAHMIL. Bo-BTophIX, Ha CTajuu 3KcITyataiuu
BOSMOMKHO NOBBILICHUE BECOBOM OTa4H U O€30MaCHOCTH (yCTONIHBOCTH) ABUIKEHHUSI
3a CUeT BbIOOpa Hambollee PAIOHATIHLHOIO PEKHMA KPEHCEPCKOro Xo/a ¢ y4eToM
MCTEOPOJIOrMHEeCKUX YCJIOBHH M OCOOCHHOCTEH MapIIpyTa, mapameTps KOTOPOT0
TalOke MOTYT OBITH OIpeJeNeHbl M0 pPe3ynbTaTam U(YPOBOTO MOMIETUPOBAHHSL.
Taxkum obpasom, BbIOpaHHas aBTOPOM Tema JUCCEPTALIHOHHOTO HCCIIEJOBAHUS
SABJISIETCS aKTYyalbHOM.

Huccepranus usnoxena Ha 332 CTpaHHUIEX U COCTOUT U3 7 I'J1aB, BBEJICHMUS,
SAKIIOYCHHUs, CIIMCKA JIMTEPATYPBl W JABYX [PWIOXKEHWH. Bo BBemeHuu
00OCHOBBIBAETCS AKTYalbHOCT TEMbl HCCIIEOBAHHS, copmyupoBaH 0OBEKT U
MPeAMET HCCIIEIOBaHui, NpuBeleHa (OPMyIIHpOBKa NEeIM M 3ajad, Hay4YHOM
HOBHU3HBI, NOCTOBEPHOCTH U NIPAKTUYECKON 3HAUMMOCTH PE3YJILTATOB, IPEACTABIEHbI
[IOJIOXEHN, BEIHOCUMBIE Ha 3aILMTY. YKa3aHO, YTO Pe3yNIbTATHl JUCCEePTALHOHHOTO
MCCTIeIOBaHMs 00CYKIaNUCh Ha 27 KOH(QEPEHIMIX BCEPOCCHIICKOTO H MHPOBOIO
YPOBHs. Pe3yJibTaThl IUcCepTaIIT Oy OITHKOBAHBI B 56 Hay4HBIX pabGoTax, BKIHOYas
14 paboT B M31aHUSIX, HHAEKCHPYEMBIX B MEKIYHAPOAHbIX 6a3ax TaHHBIX, a TaKKe 9
MaTeHTOB Ha M300peTeHMs, MONe3HbIe MOJIENH, CBUAETENECTRBA O TOCY AaPCTBEHHOIN
perucrpanuu rmporpamm SBM.

Ilepeasi rnaBa  mocBsmeHa  0GOGINEHMIO  W3BECTHBIX — METOIOB
a3pOru/IpOIMHAMUYECKOTO NPOCKTUPOBAHUS CKOPOCTHBIX aM(MUOWUNWHBIX CYIOB.
[IpuBeneHb  pe3ynbTaThl  BBHINOJHEHHOH aBTOPOM  OLEHKH TPaHCIIOPTHOMH
3 (QEKTHBHOCTH CYAOB, MCIONB3YIONMX IIONOKHTEIPHOE BIIHSHHS 5KPaHHOTO
3 pexTa, 0 CPABHEHMIO C APYTHMH BUIAMHU TEXHUKH. IIpennoxena knaccuukaims
APXHTEKTYPHO-KOHCTPYKTUBHBIX THUIIOB CKOPOCTHBIX aM(UOHMHEIX CYI0B, BKIIOYAs
HOBBIH THII Cy[0B, COYETAIOLINX pAa3jiM4Hble TPUHIUIBI JBHKCHUS Ha pexuMe

KPeHCepeKoro xoia (Tak HasblBaGMBIE «THOPHIHLIE» THIILI) C HCIONB30BAHHEM
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HOJIO)UTCIBHOrO  BIUAHUS SKpaHHOTO d¢dekra. Ilpeanoxkena kiaccupukamys
MATeMaTHYECKNX MOJIe/Iel adpOrkAPOAMHAMUKH CKOPOCTHBIX aMDUOMITHBIX Cy/I0B.
W3n0xeHbl METONONOrNYeCKHe OCHOBEI M TIPEUIOKEHA METOMOIOIHIECKas cxeMa
UMPOBOH TOANEPIKKH  IPOEKTHPOBAHMSI CKOPOCTHBIX aM(HUOUNHHEIX CYO0B.
OGoCHOBaHBI 11eJ1b U 331241 UCCIeIOBAHHS.

Bo  Bropoii raaBe  cdopmynMpoBaHBI  TeOpeTHUECKME  OCHOBEI
IPOSKTHPOBAHUS A3POrHAPOINHAMUKN CKOPOCTHBIX aM(HOUIMHBIX CYI0B HA OCHOBE
1u(ppoOBOro MojenupoBanus. [IpuBeneHo oGocHOBaHME O6MIEH MAaTeMATHUECKO
MOJIC/I MPOCKTUPOBAHUS CYNOB uccinenyemoro tuna. ChopMmyaupoBaHbl 3amadun
a3pOruipOANHAMUYECKOr0 MPOEKTUPOBAHUS CKOPOCTHBIX aM(DUOMNHBIX CYIOB W
COOTBETCTBYIOIME UM 3ala4l LH(PPoBOH moepxki. [Ipe/yioskena pazpaboTanHas
dBTOPOM MAaTe€MaTHYeCKas MOJENb OOOCHOBAHHS TI'GOMETPHYECKMX IMapaMeTpoB
(hOpMBIL ¥ TIONIOXKEHHs CKOPOCTHOro aMpuOHitHOro cymHa Ha KpeficepckoM pexxnmMe
ABMIKEHHS B [ICPBOM TPUOIMIKEHNH, TIPE/ICTABICHBI PE3YJILTATHI ATPOOALIN MOIEIH.
Ilpenmoxkena — meTomKa — KOHCTpYHpOBaHWS — OGBOJAOB — HECYIIEro  Kphlia,
MO3BOJIAIONIAsA ONPECIATE XapaKTEPUCTUKU YCTOHYMBOCTH JABW)KEHHS CyJHA Ha
CTaaud TPOEKTHPOBaHMs. llpencraBneHbl ypaBHeHHs pa3pabOTAHHOW aBTOPOM
IU(POBOH MOJIENH adPOrHPOJUHAMUKE CKOPOCTHOTO aM(pUOUHHOro CylHa ¢
yd4eroM OpbI3roobpasoBaHus ¥ HApacTaHUs JbJA HA €ro MOBEPXHOCTH B IPOLECCE
asikenus. [ IpuBeiena cxema nudpoBoit Mojies cKopocTHOro ampubHiHOrO Cy 1Ha,
IpeHa3HaYeHHasl JijIsl IPUMEHEHHS B IIPOSKTHPOBAHUH,

B Tperbeii riiaBe u3n0KeHb OCHOBBI IPOSKTUPOBAHHS AP0 IMHAMUYECKOM
KOMIIOHOBKH CKOPOCTHOTO aM(pMOMHHOrO CyJHa Ha pexuMe Kpelcepckoro morera.
V3705KeHbl  OCHOBHBIE TIONOXKEHHSI METOAAa TMPOEKTUPOBAHHS —A3POIHHAMHKH
CKOPOCTHOrO aM(pubuiHOro cy/qHa Ha OCHOBE NPHMEHEHHS METOJA KOHTPOIBHBIX
obbemoB.  IlpenmcraBnennl  pesymbTaThl  paspaGoTkum  1udpoBodl  MomeNw
a3pOIMHAMUYECKON TPYOBI U1 omIpeneneHuss 1 0OOCHOBAHUS a’POAMHAMUYECKUX
XapaKTepUCTUK pa3padaThiBaeMBIX BapHAaHTOB OOBOJOB KOpIyca, a TaKKe
pe3ynbTaThl  BalMOAlUH  pa3paboTaHHOHW  1M(pPoBoM  Mojenu. M3nokeHs!

O0COOCHHOCTH IOCTAHOBKHU 3aavyd IMPOCKTUPOBAHUS C UCIIOJIIBE30BAHUEM TEXHOJIOIUHA
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LUGPOBOrO  MOJETHPOBAHHUS [IPUMCHUTEIIBHO K ONPEJIEJICHUIO PAI[MOHATBHBIX
apaMeTpoB a3pO/IMHAMUYIECKON KOMIIOHOBKH CKOPOCTHOTO am(puOHiHOTO Cy/HA.
IlpuBenens! pesynbTarTsl NpuMeHeHHs pa3paboTaHHOr0 METO/a a9POAHHAMUIECKOTO
MIPOCKTHPOBAHUA CKOPOCTHOr0 aM(DHOUHAHOrO CyaHa Ha IpUMepax perieHus 3aaau
00 oIpefielleHuH paldOHATbHbIX [1apaMeTPOB CUCTEMBI JIBHXKHTEIEHO-II0/Iy BHOTO
YCTPOHCTBA CyIHA Ha THHAMHYECKOLH BO3JIYIIIHON MOAYIIKE, a TaKkKe apameTpoB
KOMIIOHOBKH Cy/IHA, BBINIOJIHEHHOM 110 CXEMe «COCTABHOE KPBLIOY.

YerBeprasi riaBa DoOCBAIIEHA W3IIOKEHHIO METOJIa IPOEKTHPOBAHMS
A5POrUAPOIMHAMMYECKON KOMIIOHOBKH CKOPOCTHOIO ampubuitHoro cyjHa Ha
PEXKUME ABIDKEHHS B KOHTAKTE C BOJHOMU cpeoi. [IpruBeneHbl 0CHOBHBIE MOTOKEHHS
METOJMKH [U(PPOBOTO MOIETHPOBAHMUS A3POTUIPOIUHAMHUKH C yUETOM JiehopMaluu
BOJHOM IIOBEPXHOCTH U Ope1sroobpaszosanus. IlpencraBieHsr Pe3yIbTaThl
BallMTallN1 MCTIOJIB3YEMBIX TTOZIXOJOB K ONpeeIeHUIO KapThH AedopMalny BOJHOL
[IOBEPXHOCTH C Y4YETOM CBS3AHHOIO TEUEHHs BOIBI M BO3JYXa, ONPEICTICHUIO
XapaKTepPUCTHUK OPBI3ro00pa30BaHUs B YCIOBUAX HCTEUEHHS U3 061aCTH BO3/1YIIIHOM
nmofyiuku. IlpvBeneHBI  pe3yibTaTel  HMCCIEMOBAHUS BOJHOOOpa30BaHUs U
OTIPE/CTICHUS a9POTH/POMHAMUYCCKHX CHJI, IEHCTBYIOIINX Ha KOMIIOHOBKY CyHa
Ha JWHAMUYECKOH BO3AYIHIHOH IIOLYLIKE C YYETOM paboTBl  JBHIKUTEIIHLHO-
NOANYBHOTO yCTPOWCTBA, IMOJyYeHHElE B Xoxe wUH(POBOro MOZEIUPOBAHHMS.
M35105%€HbI OCHOBHBIE TIOJIOKEHHS METO/IA BBIOOpA M 00OCHOBaHHS PAITMOHATIBHBIX
[1apaMeTpoB  a3pOrHAPOAMHAMUYECKON KOMIIOHOBKH CKOPOCTHOTO aM(pHOHIHOro
CyaHa.

IIsTas rnasa  mocBsiieHa [IPOEKTHPOBAHUIO  adpPOJHHAMUYECKOM
KOMITOHOBKA CKOPOCTHOTO aM(UOMHHOro CymHa ¢ yueToM BIMSHHS 0OJIeIeHCHMS.
HM3noxeHbl OCHOBHBIE TIOJIOKEHUS METOIa LHA(QPOBOTO MOJIEIUPOBAHHS HapacTaHHUs
JIb/la HAa HECYILEH MOBEPXHOCTH, ABMKYIIEHCs BOIM3U DKpaHa, a TakKe [IPUBEIEHbI
pesyNIbTaThl €ro Banuaaluy. Briepsrle npeicTaBieHs! pe3ynbTaThl HCCTEM0BAHMH 1O
BIIMSIHUIO SKpaHHOro s(@dekra Ha (GOpMy HapacTalOUIero Jbjia Ha IBHKYIIIEHCS
HECYIIEH TOBEPXHOCTH, 4 TAK)KE M0 H3MEHEHMIO a’pOTIMHAMUYECKUX XapaKTEPUCTHK

HECYLIEH TOBEPXHOCTH BCIEJACTBHE O0Je/eHeHus: BOIM3M DKPAHA. IIpemnoxenst
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KPUTEPUU JUIl KOJIMYECTBEHHOM OLIGHKH BIIMSAHHSA OOJIC/ICHCHHWS M II0Ka3aHa WX
3aBUCUMOCTE OT BBICOTBI JIBHIKEHHS HaJ DKpaHOM. BEINOIHEHO HccienoBaHme
BIMAHUS ~ OOJIe/leHEHHs Ha  a’pOJUHAMUYECKHE XapaKTEPHCTUKH  JIEFKOTO
CKOPOCTHOro aM(QUOMHHOIrO CyjiHa, NOIyYCHBI 3aBUCUMOCTH KOI(D(OHIMEHTOR
CONPOTHBIICHHS, TTOJ(bEMHON CHIIBI U MOMEHTA TAHTAXKa OT BPEMEHHM 00OJIeIeHEeH s, a
TAlOKe 3aBHCHMOCTH XapaKTePUCTHK IPOJOIBHOM CTATHYECKOH YCTOMYMBOCTH.
Ilokasano, uro obseneHeHHe HSKPaHHOTO CyJHA MOXET NPUBOAUTH K norepe
NPOJIONBHON  MHAMHYECKOH  YCTOMYMBOCTH — ABWXKGHHA.  IIpOM3BOAHbBIE
a3POJIMHAMUYECKIX KOI(D(UIMEHTOB MO BPEMEHH HapacTaHWs Jbjla Ha Hecylueil
TIOBEPXHOCTH  IIPE/UIOKEHO HCIOJIB30BaTh B MAaTEMAaTHYECKOM MOAEIHPOBAHHUH
JAMHAMUKH JIBUXKCHUS CKOPOCTHBIX aM(DUOUHHBIX CYIOB B YCIOBHAX 00JIe/1cHEHHS.
Ilecras raaBa nocesieHa pa3BUTHIO METOOB 00eCTIeUeHHs YCTONIHBOCTH
ABWKEHUS CKOPOCTHBIX aM()MOMHHBIX Cyn0B. B pamkax pasBuTHa Teopuu
MPOJOJIbHON CTATUYECKOH YCTOMYMBOCTH ABMIKEHUS IOJ JAEHCTBHEM 9KPaHHOTO
dpdeKra mNpeuIoKeH pa3pabOTaHHBIA ABTOPOM KPHUTEpHil BTOPOro MOPSIKA,
OCHOBaHHBIM Ha aHajM3e 3aBUCUMOCTel KO3(pQUIMeHTa MOMEHTA TaHTaka OT
KO3(QQHULMEHTA TOTBEMHON CUITBI IIPH (UKCHPOBAHHBIX 3HAYESHHUSAX yIUIA TAHTAKA U
(PMKCHMPOBAaHHBIX 3HAYEHHUSIX BBICOTHI JIBMIKEHHMS Hajl SKpaHOM. Ilokasamo, uTo npu
noTepe  YCTOMYMBOCTH  TNPOJOJNBHOIO  JBIKEHHS  XapakTep  3aBHCHMOCTH
KO3()pHUIMEeHTa MOMEHTa TaHraxa OT Kod(OULMEHTa TMOTBEMHOH CHIBI IIpH
(hUKCHPOBAHHOM 3HaYEHMH YIila aTaKd MEHSIETCs OT KBAJPATHYHOIO K JIHHEHHOMY.
Tem cambim, 1151 onpesiesieHus XapaKTEPUCTHK PEKUMOB YCTONYUBOTO IBHIKEHHS B
TNIEPBOM HPHOJIMIKEHNH TOCTATOYHO HCCIIEIOBATE XapaKkTep yKa3aHHBIX KPHUBBIX, YTO
CYIIECTBEHHO 00JIeryaeT pemeHue 3a/1au IpoeKTHPOBaHus. [IpHBeIeHbI pe3ynbTarhl
HCCIIE/IOBAHMs ~ 3aBHCHUMOCTEH  BpAaINATENIbHBIX  IPOM3BOAHBIX  Pa3IMYHBIX
KOMIIOHOBOYHBIX BAPUAHTOB CKOPOCTHAIX aM(MUOUIHEIX CYI0B OT BEICOTHI JBHIKEHHUS
HaJl 5KpaHOM. BriepBbie onpeneneHbl TeOPETHYECKHE 3aBHCUMOCTH BPAIATEIbHEIX
MPOM3BOJHBIX ~ a9POJIMHAMUYECKHX XApPaKTEPUCTHK B OOKOBOM  JBHIKEHMH,
MpeHasHAYeHHBIE JUIS HCIOJb30BAaHMSA B pPELICHHH 3afadd 00 OIpeseleHuH

XapaKTePUCTHK yCTOMYMBOCTH JIBIDKEHHA B YCTIOBUAX ACHCTBUS 3KpaHHOIO0 3(dexra.
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B ceabMoil ruiaBe NpHBENCHBI pE3yNbTAaThl PELICHHS HEKOTOPBIX 3a]1a4
[IPOCKTUPOBAHUS ~ CKOPOCTHBIX ~ aM(QUOMHHBIX CYJOB ¢  WHCIIOIB30BAHUEM
paspaboTaHHBIX METONOB LH(PPOBOTO MOETHPOBAHUS. IIpuBeneHbl pe3yJIbTaThl
anpodaly  METOJHMKH IOCTPOEHHs — a’pPOAUHAMUYECKOTO npoQuiIs  KpbLia
CKOPOCTHOTO aMGHOMAHOTO Cy/IHA ¢ yYeTOM TpeGOBaHHiA IIPOIOIEHOMN CTATHYECKOIT
YCTOMYUBOCTH, & TakKe METONMKM OOECNeueHHs MpOXOILHOMN YCTOHYMBOCTH
Kpeficepckoro nsukenus. [TpuBe/IeHbl pe3yJibTaThl ONpeNeNeHHs PalHOHATBHEIX
TIapaMeTpPOB IIOJI0XKEHHUS SJIEMEHTOB KOMIIOHOBKH CKOPOCTHOTO ampubuitnoro cynua
[0 KPUTEPHUSIM MIPOJOIBHOM CTATHYECKOM YCTOMIMBOCTH HA OCHOBE Pa3pabOTaHHBIX
METOJI0B LH(ppOBOro Mozenupopanus. [IpeicTaBien alropuT™ aHaIN3a W CHHTe3a
MPOCKTHBIX PEIICHHH B 9aCTH a’spOrMAPOJMHAMUKE CKOPOCTHOTO aM(pUOHITHOTO
CyZHa ¢ y4eTOM BIIMSAHMS 00JIeIEHeHH H 00eCIIeUeHUs YCTOMYMBOCTH JIBUIKEHHS Ha
OCHOBE pa3pabOTaHHBIX aBTOPOM METOOB ITPOEKTHPOBAHHUSL.

B 3akimo4eHnn c(hopMyTHpOBaHbl OCHOBHbIE PE3YIBTATHl UCCEPTALIHOHHOTO
HCCIIeI0BaHHSI.

B nenoM, wusnoxeHue pesynbTATOB AMCCEPTAIMOHHOTO WMCCIIEOBAHHS
IPEICTaBIACTCS  JIOCTATOYHO OOCTOSTETBHBIM M MOAPOOHBIM, OIHAKO, IIO

COACPKAHHIO JUCCEPTALIMH €CTh CIEOYIOIIHE 3aMeYaHusl 1 BOITPOCHI:

1. AKTyanbHOCTBH He cOBCeM 4eTKO chopMyIupoBaHa. B Heil H0/KHBI GBITH OTBETEI
Ha TPH BONPOCA: I'/le U KEM BOCTPeOOBAaHbI PE3yJIBTATHI JAHHOIO HCCIIEI0BAHUS;
4TO U K€M B JIaHHOM HaNpaBIeHHH CAENaHo, U I0YEMY 3TO HE YIOBIETBOPSET
NOTPeOHOCTH; YTO HYyXHO CJenaTh MU TOrO, YTOOBI 3TO YIOBIETBOPHIO
norpedHoctu. bosee nmoApPOGHO OTBETHI HA OTH  BOIPOCHI  JOJIKHBI
(bopMyJIHPOBATECS B IIEPBO IT1aBe. B To jke BpeMmsi, 3 onucanus aKTyalbHOCTH
U B aBTOpedepare, U B IMCCEPTAIMM HE CIIe/lyeT OTBET Ha BOMPOC, UTO e aBTopa

He YIOBJIETBOPSIET B CYLIECTBYIOIIMX pa3paboTKax.

2. Lenb paboOTHI BBITEKAET U3 aKTyalbHOCTH, HO B JAUCCEPTALUH B (hOPMYITHPOBKE
Le/M NpUCYTCTBYeT (pasa «...pa3paboTKe TEOPEeTHYECKHUX OCHOB...». Mekay

Tem, C/IIIT ycremHo npoekTHpOBAKCE U co3aaBanuch B Tedenue 70 jet. B To
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KE BpEMS, B IOJIPA3/IC]Ie «aKTyalbHOCTh) YIOMHUHAIOTCS THOPHIHBIE KOHIIEITIIHH
CKOPOCTHBIX aMGHOHHHBIX CYHOB, IUIi HUX JIEHCTBHTEIHHO TEOPETHYECKHE
OCHOBBI paspabotanbl ciabo. Llemb paGoTsl HAa 5TOM M JODKHA GbIIA JeIaTh
OCHOBHOM akIeHT, TeM OO0JIee YTO B CaMOM pabore UMEHHO 00 TOM W HIET B
OCHOBHOM peYb. [l1Ii HUX JEHCTBUTENILHO HyKHbI HOBBIE HJICH B TEOPETHUECKUX

OCHOBax Hapsy ¢ UM(POBBIMH TEXHOIOTHSIMH.

3ana4n, chopMynupoBaHHble B paboTe, MOSBUINCH TTOCKOJIBKY HMKTO TaKHX
3a/la4 paHee He CTaBUII, OTCIO/1a BBITEKAeT UX Hay4yHast HoBu3Ha (HH). B menom B
paborte pannas Koppesinus myukroB HH ¢ 3agauamm ecTh, 0JHAKO B 5THX
MyHKTax CIeloBalO OBl OTMETHTh, B YEM IIPEMMYIIECTBO pPa3pabOTAHHBIX

IIOJIOKEHHUH 10 CPaBHCHHIO C BO3MOXKHO CYIIECTBYIOIIHMU.

B BriBonax mo I'nase | ciesjoBaiio 661 yIOMAHYTb, 4TO HU(GPOBEIE TEXHOIOTUU
Ha COBPEMEHHOM 9Tare 00CIy)KUBAIOT BCe MPOLECCH Ha Beex craamax KLU,
boigee Toro, B cynocTpoeHHH, BKIIOYas M CKOPOCTHOE CyIOCTPOCHHE,
IPOEKTUPOBAHKE, TPOU3BOJICTBO U MPOLIECCH, IIPOTEKAIOIIUE B APYTHX CTaIHIX

KL npousBozasTes Ha 6e36yMakHOl ocHOBe Goee, uem Ha 70%.

B pabote npakTuuecku Ha Bcex 9Tanax HCCIeOBAHHUS HCIONb30BAHO HUMITOPTHOE
nporpammuoe obecniedenue (I10). B coBpeMeHHBIX yCIOBHSX OOHOBIEHHE H
[OJJEepKKa OOJIBIIMHCTBA HAMIIOPTHBIX CAD/CAM/CAE CHCTEM
OTEHECTBEHHBIMH I10/I30BATEISIMU TIPEJEIbHO OTpaHHYeHo. B To ke Bpewms,
CiefioBano Obl OTMETHTH, YTO HMMEETICS OTEYECTBEHHOe KayectBeHHOoe 110,
Hanpumep, FlowVision CFD, KompasFlow 1 npyrue, KoTopbie ¢ yeriexoM MOriu

OBI OBITH HCIIOJIB30BaHEI B IIOJIHOCTLIO aHAJIOTHYHBIX YCIIOBHSAX.

OmpiT npoextuposanus u sxkcrmyaranud CIIIT mokasan, 4To CyIIeCTBEHHOE
BIMSTHAE HAa MX a’pOruipofUHAMHYECKME KAauyecTBa OKa3bIBAET YPOBEHB
MOMAaTIHBOCTA KOHCTPYKIHMHA 3a CYET WX IeOMETPHYECKOW M (PU3HYECKOH
HeTMHEHHOCTH. J[aHHBIMM ~ BONPOCAMHM  3aHMMAETCsl HayKa THIpO-aspo-

YIIPYTOCTb, B pabOTE € HET YIOMUHAHMS O JJAHHOM HanpasieHuu. Eciiu aBTop
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CYMTAET, YTO 3TH 3(P(EKTH TeM He MeHee HMEIOT MAJIoe BIIUSIHHE, TO 93TO

cJIe0BaJIO OBI OKA3aTh.,

7. B pucceprarum uMeercs psiji oHGOK H ONEYaToK. Tax, nanpumep, Ha cp. 174
AUCCCPTallil UMEETCs yTBEPIKIEHHE, YTO «IUIOTHOCTH BOmbI 998.2 Kn/M3».

Aunropurmsl ormcanst He 1o T'OCT 24.211-82 paszein 2.6

Crenenb 060CHOBAHHOCTH HAYYHBIX T0JI03KeHH i, BLIBOJIOB H PEKOMEHAA I,
HX IOCTOBEPHOCTHL H HOBH3HA

Hecmotpst Ha psiyt 3amevanuii mo COJIEPKAHUIO IHUCCEPTALIUH, TTOJIOKEHMSI,
BEIHOCHMBIC aBTOPOM Ha 3alATy, 4 TaKKe CICAYIOIIHe U3 HUX BBIBOIBI H
PEKOMEHIALINH, IPENICTABILSIIOTCS B JOCTATOYHON CTENEHH HAYYHO-060CHOBAHHBIMA.

1) PesynmbraTer 0600ImIERNs U COBEPIIEHCTBOBAHMIS TEOPETUYECKHX OCHOB
@IPOTHAPOAUHAMUYECKOr0  MPOSKTHPOBAHUS CKOPOCTHEIX aM(HOUMHEIX Cy/OB,
pa3paboTaHHbIE C HCIOIB30BAHUEM TEXHOJIOI I M (HPOBOH MOIIEPIKKH KU3HEHHOTO
LMK (BKIIOYas METOMOJOTHYECKYIO CXEMY, CHCTeMBl 3amad W aJITOPUTMOB)
MOJy9eHBl B  XONE BCECTOPOHHMX TEOPETHYECKHX HCCIEOBaHUH, HAYYHO
00OCHOBAHBI U MOIKPEIIEHB] JOCTATOYHBIM KOJIHIECTBOM IIPUMEPOB.

2) Metonbl ompeneneHus W 00OCHOBAHUS 00BOJIOB  CKOPOCTHBIX
aMOUOUMHEIX CYZOB, BKIIOYas METOIUKY KOHCTPYHUpOBaHHs OOBOJIOB HECYIIEro
KpbLjIa, IIO3BOJISIOLLYIO yIPABIATh MOJIOKEHHEM (OKyca 110 BBICOTe, GA3sHPYIOTCS Ha
AOCTOBEPHBIX TEOPETHYECKHX MONOKEHHSX, MOAXONaX HHKEHEPHOH reomerpum,
FEOMETPHYECKOr0 U (PU3UKO-MATEMATHIECKOTO MOJIEIMPOBAHKS, 4 BOIMOIKHOCTH HX
PUMEHEHNS IIPOJIEMOHCTPUPOBAHBI HA NPHMEPAX CYIOB KakK pa3pabaThIBAEMBIX
IIPOCKTOB, TaK U CITYIICHHBIX Ha BOJLY;

3) Metonsl  a’poruapoARHAMUYECKOrO NIPOEKTUPOBAHUS KOMIIOHOBOK
CKOPOCTHBIX aM(UOMHHBIX CyIOB Ha OCHOBE IHM(POBOro MOJICIIMPOBaHHS,
YUUTBIBAIOIIHAE reOMETPHYECKHE napameTpsl, a’pOruApOaMHAMHYECKHUE
XapaKkTCPUCTHKH 1 XapAKTEPUCTHKH YCTONIUBOCTH ABIDKEHHS, 000CHOBAHBI CTPOrOi
MOCTaHOBKOW  3aJa4él MPOEKTHPOBAHHS W  MOJKPEILICHBI pe3ynbTaraMu  UX

[IPAKTUYICCKOro MMpUMEHEHHSI.



4) Meron mpoextipoBanus aspoauHaMEUecKoOi] KOMITOHOBKH CKOPOCTHOTO
aM(ubuiiHoTO CynHa ¢ yuetoMm 06IemeHeHHs pa3paboTaH Ha OCHOBE YHCIEHHOTO
pelIeHus! (GyH/IaMEHTaNbHBIX YPABHEHHH TBHKEHHUS KHIKOCTH U ra3a C y4eToM
TENI0BOro Oananca u (asosoro mepexona, a JAOCTOBEPHOCTh PE3YJIBTATOB €ro
anpodalum  00OCHOBaHa cpaBHeHHEM c OTKPBITBIMH ~ 9KCIIEPUMEHTATIBHBIMHU
JAHHBIMH,

5) PaspaGorannsie aBTOPOM ~ METOIbl W  TIOJy4YEHHBIE pE3YJIBTATHI
ONPENCICHUS XapAKTEPUCTHK YCTOHYMBOCTH JBIXKEHUS CKOPOCTHBIX aM(pUOMITHBIX
CYIOB 0a3sMpyIOTCsl Ha IOJOKEHHIX TEOPHH YCTOHYMBOCTH, Ha MPUMEHCHHH
PATHANPOBAHHBIX METOL0B ONPE/eTICH S a9POrH/IPOTHHAMUYECKIX XaPaKTEPUCTHK
CYHOB, a pa3spabOTaHHbIH KPHTEPUH MPOAONBHOI YCTOHYHUBOCTH BTOPOTO MOPSIIKA
CYIIECTBEHHO Pa3sBUBACT M YTOUHSET U3BECTHBIC TEOPETHYECKUE TTOIXOMBI K OLCHKE
YCTOHYHMBOCTH CyJIHA, HCIOJB3YIOIEr0 IONOKUTEIbHOS BIIMSHUE SKPAaHHOTO
s dexra.

6) MaremaTtnueckas Mojenb OpPsIMOr0 ¥ OOpaTHOTO BIUSHHUS 5KPaHHOTO
o(eKTa BbIBEIEHA Ha OCHOBE OBIIEM3BECTHDIX TEOPETUIECKUX TOJIOKEHHUH ¢
HCTOJIb30BAHUEM  CTPOrOro MATEMATHYECKOIO anmapara, a COOTBETCTBYIOLIMIA
JIFOPUTM MCCIIe/I0BAHHSI OAKPEIICH IPAKTUYECKUMH IPUMEPAMH TIPUMEHEHHS.

7) AIropuT™M aHamM3a W CHHTE3a [IPOEKTHBIX pPeIlIeHrii B yYacTH
A9POrHAPONIMHAMHKH  CKOPOCTHOTO  aMPUOMHHOrO cyJHa, BKIIOYAIOMH yuyer
BO3MOXHOTI'0 BIHUSIHUA 00JIeIeHEH!sI ¥ TpeOOBAaHUH 110 06ecIeueH o YCTOHYHBOCTH
ABHKCHHS, OCHOBBIBACTCA Ha PE3y IbTaTax IMPOBEACHHBIX ABTOPOM HUCCIIEIOBAHHI.

JIOCTOBEpHOCTE M Hayd4Hasi HOBHM3HA pE3YIBTATOB JUCCePTALMOHHOTO
ucenenoBanus Qespansckux Anzapest BraguMuposuua Ha TeMmy «lIpoekTrpoBanue
CKOPOCTHBIX ~aM(UOMHHBIX CyHOB Ha OCHOBE LHU(DPOBOro MO/IEJIUPOBAHHMSI

A3pPOruAPOMHAMHUKNY 000CHOBAHBI M HE BBI3BIBAIOT COMHEHHIL.



3aKJ/il04eHne 0 COOTBETCTBHH AHCCEPTALMH KPHTEPHAM, YCTAHOBJIEHHLIM
IoJsioxennem o npuCyKIeHHH YUEHBIX cTeNeHeii

Huccepranus ®eppanbckux AHapes Bramumuposuda «IIpoektrpoBanue
CKOPOCTHBIX aM(HOUMHBIX CyIOB HA OCHOBE ILHM(BPOBOro MOJEIUPOBaHHSA
A3POTHAPOAMHAMUKIY, MPE/ICTABICHHAs HA COUCKAaHUE YUEHOW CTENeHH JOKTOpa
TEXHUHYECKUX HAyK 110 crenuajbHocth 2.5.18. — [IpoekTupoBaHue ¥ KOHCTPYKIHUS
CYNOB, COOTBETCTBYET KPUTEPHAM, yCTaHOBIEHHbIM [Tonoxennem o npucysxneHuu
YYEHBIX cTeneneit (cornacHo ITocranosnenwuio IlpaButenscra PO ot 24.09.2013 N
842 (pex. ot 25.01.2024) «O nopsijike NPUCYKISHUS YUEHBIX CTEIIEHEN» ).

1) Hucceprauusi MOATOTOBJEHA COHMCKATeJleM Ha  OCHOBE PE3yIBTATOB
IIPOBEJIEHHBIX UM HayYHBIX HCCICIOBAHU.

2)  JluccepTaIys SBISIETCS 3aBEPIISHHOM Hay4YHO-KBaTM(DUKAITHOHHOK paboToii, B
KOTOPOH H3TIOKEHO peIleHHe Hay4HOW INPOoONEeMBl, HMeIomield BasKHOe
XO3sHCTBEHHOE 3HAYEHHE, & UMEHHO — Pa3paboTaHbl TEOPETHIECKHE OCHOBBI U
METOIBI MPOEKTUPOBAHUSA CKOPOCTHBIX aM(DUOMHHBIX CYIOB, COYETAFOIIMX
Pas3/IMYHbIC MPUHIHIILEI ABIDKEHHS C HCIOIB30BAHUEM TOJIOKHTEIHHOTO
BIIMSHUS DKPAHHOTO 3(h(ekTa (CKOpocTHBIe aMbubuiiHbIe cya).

3) [Muccepranms HamucaHa aBTOPOM CaMOCTOSITENBHO, OOJamaeT BHYTPEHHUM
CIMHCTBOM, COAGPXKUT HOBBIE HAyUHBIE DPE3yNBTAThl M IOJIOKCHUS,
BBIJIBUIaeMble JUIS Ty OJIMYHON 3allUTHI, a TAKKe CBHIETENLCTBYET O JTHIHOM
BKJIaJIe aBTOpa AMCCEPTAIlMM B Pa3sBUTHE HAYKHM O IPOCKTHPOBAHHMHU CYIIOB,
HCIIOJIb3YIOIIUX TOJIOJKUTENBHOE BIMAHHE 3KPaHHOTO 3 deKTa.

4) llpuBeneHbl CBeNIGHUs O NPAKTUYECKOM HMCIIOJIb30BAHHH IOy YeHHBIX aBTOPOM
AMCCEPTALlMK HAYYHBIX PE3YJIbTATOB B JEATENBHOCTH CYIOCTPOMTENLHBIX
IPOCKTHBIX KOMIAHMH, a TaKXKe AaHBl PEeKOMEHIAIMH I10 UCIOIB30BAHHUIO
Hay4HBIX BBIBOJIOB B PEIIEHHHU 3a7a4 NPOEKTHPOBAHMS M HCCIIEN0BATENBCKOMH
AeaTeNbHOCTH. IIpuBenieHbl akThl 0 BHEJIPEHHH PE3yIBTATOB JUCCEPTALlHU B
y4eOHbIH Iporecc NpO(UIBHBIX YHUBEPCUTETOB.

5) IlpemmyinecTsa mpeUIoKEeHHBIX aBTOPOM JMCCEPTAINH PELICHHH, 4 HMEHHO —
TEOPETHHECKUX OCHOB M METO/OB IIPOSKTUPOBAHMS CKOPOCTHBIX aM(pUOUHHBIX
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6)

CyIOB Ha OCHOBE LU(PPOBOIO MOIEIHUPOBAHHMS AIPOTUAPOIHHAMAKE —
3aKTIOYAIOTCs B BOSMOXKHOCTAX Pa3spabOTKU HOBBIX POSKTOB 3KPaHHEIX CYJIOB
¢ bostee BBICOKMMHU XapaKTEepPUCTUKAMHU a3pOTrHAPOIHHAMUYECKOTO KAYecTBa 1
YCTOHYHBOCTH KPeHCEPCKOTo X0/1a, B TOM YHCIIE, B YCIOBUSX 00JI¢ICHEH S, YeM
paHee H3BECTHBIC IIOAXO/BI K IPOSKTHPOBAHUIO CY/I0B Ha BO3IYIIHON MTOAyIIIKE
M OKpaHOIUIAHOB. B nuccepranuu npuBeneHO 0GOCHOBaHHE MPEMMYILECTB
IIpe/JiaraeMeIX aBTOPOM PELICHHH.

OcHOBHBlE ~ Hayd4Hble — pe3yJbTaTsl  JMCCEPTALMHM  ONYGIMKOBAHBl B
PELEH3UPYEMbIX ~ HAy4YHBIX HM3MaHUSX, COOTBETCTBYIONIMX TPeOOBAHUIM

MunncTepcTBa HayKH U BBICIIETO obpazoBanus Poccuiickoi Denepanuu.

Cuuraro, 4ro asrop jucceprauun Pespansckux Anpell BramuMuposud

34CIIYXKUBACT TIPUCYKOESHHUS y"IeHOﬁ CTCIICHU IOKTOpa TEXHHYECKHX HayK IIO

crenuanbHocTd 2.5.18. — IIpoeKTHpoBaHUe 1 KOHCTPYKIHS CYIO0B.

OdunmanbHeIi OMIIOHEHT,

JOKTOp TeXHUYECKUX HayK, npodeccop, npodeccop kadenpsl MHxeHepHO#H

rpadukd ¥ HHpOpManKOHHOrO MojaenupoBanus ®I'BOY BO «Hmkeropoackuii

rOCYIapCTBEHHBINH aPXUTEKTYPHO-CTPOUTEILHBIN YHUBEPCUTET)

+7 (831) 280-84-01. E-mail: popov_eugene(@li

)

4;/ / / Ilonos EBrenuit Bnagumuposuy
o

04.09.2025
Anpec: 603000, Poccus, r. Huwxunit Hosropog, yi1. Uneunckas, 1. 65. Teu.:

[Monnuce Ilonosa Esrenus Biaanmuposuya 3asepsito:
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