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OT3bIB
BeyIIeH opranusaiiy - GeiepalibHOro rocy1apCTBEHHOr0 OKHKETHOTO YUPEK/ICHUS HAYKH
Uucturyt tennodusuku um. C.C. Kyrarenanze Cubupcekoro oraenenust Poccuickoii akaieMuu
nayk (OI'BYH UT CO PAH) na mucceprammo CobopHosa Asiekcest EBrenbeBuda
«OCcoOEHHOCTH IBUIKEHHSI M TEILIONEPEH0ca 0/IHO(A3HBIX 3aKPYUYEHHBIX IOTOKOB B KaHaaax
CIIOXKHOM FeOMETPUMy, MPEJICTABICHHYIO Ha COMCKaHWe YUEHO#H cTenenn Kanauaara Gpusnko-

MaTeMaTHYCCKUX HAYK 11O CIICITHAJIBHOCTH 1.1.9 «Mexanuka KHUJIKOCTH, ra3a ¥ IjiasMmbi»

AKTYaJIbHOCTH  TeMbl HCCEPTAUHOHHOH  padorpl. DYHIAMCHTOM  pa3sBUTHS
OTeYeCTBEHHOM »HepreTukyu sipisercs mupokuii cnextp HUOKP, nanpasnennpix Ha pa3paboTKy
W CO3JIaHKie KOMITAKTHBIX TEerI000MEHHBIX ariaparoB. BeiOop onTumanbHO#i GopMbl U pasMepoB
TENJIONEPENAIONIEH MOBEPXHOCTU MO3BOJISIET CHU3UTH HEPABHOMEPHOCTH IOJICH TEMIIEpaTyphbl U
YMEHBIIMTL MacCOrabapuTHbIC XapakKTePUCTHKH. YBEIMUEHUE BEIMMCIUTENBHOM MotHOCTH DBM
B 3HAYUTENHLHON Mepe CrocOOCTBOBAJIO MOBBINCHUIO POJM METOAOB BBIYUCIHMTEIHLHON
THIPOJMHAMHUKHE TIPH  TIPOCKTHPOBAHMM HOBOIO HJIM  MOJICPHHM3AIMU  yXKE HMEIOMIErocs
TETUIO0OMEHHOTO 000PY/10BaHUSI.

AxrtyansHocts  wuccnenoBannii  CoGopnosa  AE.  cBs3ana ¢ TOJy4YeHHEM
SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB 110 MCCIIEJOBAHMIO TEIUIOOTAA4H MPU TEYCHUU JKHJIKOCTH C
napamMeTpamu, OJIM3KUMH K HATyPHBIM PEKMMaM paboThl PEAKTOPHBIX yCTAHOBOK, C BATHAAIIHCH
YUCIIEHHBIX METOJ0B, OCHOBAHHBIX HA pEUICHHHM CHUCTEMBI OCPEIHEHHBIX 1O PelHonbacy
ypasaenuit Habe-Crokca, K MOIETHPOBAHMIO 3aKPYUEHHBIX OJIHODA3HBIX TEUCHHIT B KaHAJAX C
JIEHTOYHBIMU BCTABKAMU PA3JIMYHON T€OMETPHH.

Hayunasi HOBH3HA JIHCCEPTAIMOHHOI0 MCC/IeI0BAHMs 00YyCIIOBJICHA OPUIMHAIBHBIMUA
pe3yJbTaTaMu pacuéTHO-IKCIIEPUMEHTAIbHBIX HCCIIE/I0BAHHUM!

- SKCTIEPUMEHTAJILHO M YHUCICHHO MOIyHYeHBI pacrpelesieHus Koddduuuenra
TEIIOOT/IaYM 110 JUIMHE KaHAJIOB ¢ WHTEHCH(UKATOPaMH MOCTOSHHOIO M IMEPEMEHHOTO Iara

3aKpyTKH MPU IITATHBIX TAPAMETPAX SIEPHBIX SHEPreTHIECKMX YCTaHOBOK (SIDY);



- Ha OCHOBE YMCJIEHHBIX MOJIEH CKOPOCTH IIPU JAMHHAPHOM C MaKpPOBHXPSMHU
JIBHOKCHUHU TIOTOKA BIIEPBbIE OIpe/e/ieHbl 3HAUEHHUs rapaMerpa KpyTKH JUlsl TPeX BapHaHTOB
OTHOCHTEJIBHBIX IIaroB 3aKpyTKU MOTOKA;

- npousBe/ieHa OleHKa A(PPEKTUBHOCTH MCIOIL30BAHUS JICHTOUHBIX BCTABOK
METOJIOM  PAllMOHATBHOM HMHTEHCHU(PUKAIMHK  TEII000OMEHa, pPacu€THO-IKCIEPUMEHTATBHO
000CHOBaHO, 9T0 HanOoIbINEH YPHEKTUBHOCTHIO 00J1a/1aI0T JICHTHI ¢ TEPEMEHHbIM I11aroM;

- HCCJIEIOBAHO BIIUSIHUE BHEIIHENO TEIMJIOBOrO TOTOKA HA BUXPEBBIE CTPYKTYPHI,
BO3HMKAIOIIKE B TIPUCTEHOYHOM 00JIACTH, MTOKA3aHO, YTO U3MEHEHHE (PU3NIECKUX CBOMCTB Cpeibl
BCJIEJICTBHE HArpeBa B KaHale MPUBOAUT K OoJiee akTHBHOMY BHXPEOOpa30BaHUIO B IPUOCEBOMH
YacTH KaHaJia,

- JNETAJIbHBIM  aHaJIM3 YHMCICHHBIX IMOJEH Temmeparypbl IO3BOJIMI  IIOIYYHTH
pacrpe/e/ieHus JOKAIbHBIX 3HaYeHHH KOX(PPHUIMEHTA TEIMIOOTAAYH Ul BCEX PACCMOTPEHHBIX
THIIOB JIGHTOYHBIX 3aBUXPUTEICH, TIPOM3BEJCH CPABHUTE/IbHBIM aHAIW3 pPACIpEIEICHUM,
TIOJIYYEHHBIX C TOMOILBIO JABYX MOjieliel TypOyJIeHTHOCTH.

Teopernveckasi ¥ NPAKTHYECKAS 3HAYMMOCTD IOJyYCHHBIX JIAHHBIX 3aKJIIOYaeTCs B
TOM, YTO OHH MOTYT OBITH MCIOJIB30BaHb! JJISI BAIMAALUN TPEXMEPHBIX TEIUIOTHIPABIMYECKUX
KOJZIOB, B TOM YHCJI€ OT€YECTBEHHBIX. Pe3ybrarbl pacueTHO-IKCIIEPUMEHTAIIBHBIX HUCCIICA0BAHUI
MOTyT OBITb NPHUMEHEHbI TPU pazpaboTKe KOHCTPYKTHBHBIX pPEHICHHH 110 MHTEHCH(UKALMU
TermIooOMeHa B 000pyI0BaHHH 3KCILTyaTHPYEMOM IPH HITATHBIX Tapamerpax SADV.

OCHOBHBIE PE3yJIbTaThl AMCCEPTAIMOHHOTO HCCICIOBAaHUS MPOLUIM anpodaumio B 7
U3aHusX, peKoMeH 10BaHHbIX BAK n/uim BXOSIIMX B MEXK Ty Hapo/iHble 6a3bl iuTHpoBanus WoS
u Scopus.

JIOCTOBEPHOCTH PE3yJILTATOB HKCIICPUMEHTAIBHBIX HCCIEIOBAHUH IIOATBEPKIAETCS
JIOCTATOYHBIM YPOBHEM TOYHOCTH W KaTHOPOBKH HM3MEPHUTENIBHBIX CHCTEM M HUCIIOIb30BaHHEM
aTTeCTOBAHHBIX ITPUOOPOB U METOIMK. Mcronb3yeMble MaTeMaTHYeCKUE MOJIENH, OCHOBAaHHBIC Ha
YPaBHEHMSX MEXaHHKH CIUIOLIHBIX CPeJl, BepU(DUIMPOBAHB! U BaJIMJIUPOBAHbl HA HEOOXOMUMOM
YpOBHE.

Crpykrypa auccepramuu. Jluccepranms COCTOUT M3 BBEICHHMS, YETBIPEX OCHOBHBIX
pasJielioB, 3aKIFOYEHHsI, CIIUCKA JIuTepaTy pbl U3 145 naumenosanui. OObeM pyKOIKCH COCTABIISIET
142 crpanutibl, BKIIO4ast 97 pucyHKoB u 25 TabiuilL.

Bo BBeneHu# chopMyiImpoBaHa aKTyaJlbHOCTb TEMbl JAMCCEPTAlMM, LEJIb W 3a1a4d
UcclleI0Banusi, 000CHOBAHA MPaKTHUECKasi 3HAYMMOCTD MOJYYEHHBIX PE3yJIbTaToOB.

[TepBast 11aBa COAEPXKUT MO IPOOHBIH aHATU3 ITyOIUKAIMH, TOCBAIIEHHBIX HCCIIEIOBAHUSM
3aKPYYEHHbIX TEYCHWH B KaHajaX C JICHTOYHBIMH BCTABKAMH pa3IMYHOW T'COMETPHU TIPH

pasznuuHblX  ycnoBusix. [lepepaGoTanbl  Maremarudeckue (OPMYJIMPOBKH  OMITHPUICCKUX



0000IIAIOIMX 3aBUCUMOCTEH, MOJYYEHHBIX JPYTMMH MCCIEA0BATEISIMU, C HENIbIO YIIPOIICHHS
BBIYKMCIICHUS HA OCHOBE umciia Peiinonbaca Re, onpe/ielIeHHOT0 10 XapaKTepHOMY pa3Mepy KaHaja
C JIGHTOYHOH BCTaBKOM. BriOpan MeTon oneHku SPGEKTUBHOCTH MPUMEHEHHUS JIEHTOUHOM
BCTaBKH. PaccMOTpeH I[UPOKUH CHEKTP MaTeMaTHYECKHX I10/IX0/I0B, NIPUMEHSEMBIX IIPH
YHCJIEHHOM MOJICJIMPOBAHUN 3aKPyUeHHBIX TeueHuid. B pesynsrare o030pa BbIOpaHbl JBa
nosyamrnupudeckux RANS metona MmosienupoBanust Ty pOyJIeHTHOCTH.

Bropast raBa mocsineHa SKCIEepUMEHTAIbHBIM HccaeqoBanusaM. [IpuBeneno onucanue
SKCIEPHUMEHTATBHOTO CTEH 1A U MOJIEJIU KaHasla TUIa «Tpy0a B TpyOe», CO BCTPEUHBIM JIBUKEHHEM
terioHocuTesei. IlpuBenena MeTonMKa TPOBEACHUS  MCCIENOBAaHWM  TEIUIOOTAAYM U
TUPABIHYECKOTO COMPOTUBIIEHUS, JAHO KpPaTKOe OIMCAHUE HW3MEPHUTENILHON CHCTEMBI |
MPOU3BE/ICHA OIICHKA MOTPEITHOCTEN N3MEPSIEMBIX BeJIMUuH. [10CTpOeHbI pacipee/icHus Yucia
Hycceroma w xodhduiMenTa ruipaBIuyeckoro CONPOTUBICHUS B 3aBHCHMMOCTH OT 4YHCIa
PetinonvOca juist MECTH JICHTOYHBIX BCTABOK PA3JIMYHOIO THUIA U F€OMETPHHU. 3aKIIOYHTEIbHBIM
JTANOM SKCIEPUMEHTAJIBHOTO HCCICAOBAHUSL SIBJISETCS ONEHKa S(QEKTUBHOCTH KaKIOH
JEHTOYHOM  BCTABKH  COMIacHO  BbIOpaHHOW  Meroxuke. HauOosbmmit  xoaddunment
5 PeKTUBHOCTH 3a(UKCHUPOBAH B KaHAJIE C JICHTOUYHBIM HHTEHCH(HKATOPOM C IEPEMEHHBIM
LIarOM.

TpeTbs r1aBa BKJIIOYAET IETAILHOE OITMCAHNE MATEMaTUYECKUX MOJeNel, BHIOpaHHbIX JUIs
HCCJICIOBAHUS JIBMXKEHHSI U TEIIOOT/Iauu 3aKpPYUYEHHOIO MOTOKA B LMJIMHJIPHYECKOM KaHajle C
JIEHTOUYHOW BCTABKOH (BHYTpEHHee TeueHHe). AHalU3 CETOYHOM CXOAMMOCTH BBIIIOJIHEH Ha
OCHOBE pe3yJIbTaTOB MOJEIMPOBAaHUS HauOojee TEIUIOHANPSDKEHHOIO peXuMa sl JEBATH
BapUAHTOB pacuyeTHOU ceTku. [IpoBesieHO KauecTBEHHOE CPAaBHEHHE PACIPENEICHUN pa3InYHbIX
KOMIIOHEHT CKOPOCTH C JIaHHBIMM JpYrux wuccienosareneid. I[locTpoensl pacnpeneneHus,
aHAJIOTHYHBIC YKCIIEPUMEHTAIBHBIM, U TPOU3BE/ICHA OlleHKA OTKIIOHEHHH BeluuuH. OnpeneneHsl
pacnpezieieHus MapaMeTpa 3aKpyTKH 110 JUTHHE MOJEIH JUIs Kax1oro mara. Iloxydeno pacuérnoe
NOATBEpIKIAeHUE HauOobIel 2(HEKTHBHOCTH JIEHTOUHBIX BCTABOK C IEPEMEHHBIM 1IarOM.

B yerBépTOii 1IaBe MPOBEJACH aHajiu3 OCOOCHHOCTEH MOJIeH CKOPOCTH W TeMIIepaTyphbl
3aKpyd4eHHOro notoka. Ha ocHOBe uMClIeHHBIX paclpeseseHUi Mpou3Be/ieHa OLCHKAa BIUSHUS
BHEIIIHETO0 HarpeBa Ha TUJPABIMYECKOe COMNPOTHUBICHME KaHalla B 1enoM. JletanbHo
MPOaHAIM3UPOBAHBI YHCJIEHHBIE [OJISi TEMIIEPATYPBI C LEJbI0 OIPEAEIICHUS JIOKAJIbHBIX 3HAUEHUI
koaddurpenta TeriooTadu. I[IpoBeIeHO KauecTBEHHOE CcpaBHEHHE mpoduiel OKpyKHOH
CKOPOCTH, TypOYJEHTHBIX [apaMeTpoOB M TEMIEPATypbl NPH H3MEHEHMHU IIara 3aKpyTKH ¢

JAHHBIMH, ITOJIYYCHHBIM APYTUMU UCCIICIOBATCIISIMHA.



B 3axitoueHun MpeIcTaBieHbl pe3ysibTaTbl KAYeCTBEHHOTO M KOJMUYECTBEHHOTO aHan3a
JAHHBIX PACYETHO-IKCIIEPUMEHTAIBHBIX UCCIIE0BAHUH JBY)KECHHSI U TETJIOOT/Ia4U 3aKpyYeHHOTO
TEYEHHUS B IHJIMHIPUYCCKOM KaHAaJe ¢ JICHTOUHBIMU 3aBUXPUTEIISIMU Pa3IMYHOTO Iara 3aKpyTKH.

Marepuall W3JI0KEH TMOHSTHBIM HAy4YHBIM SI3bIKOM M COOTBETCTBYIOT TpeboBanusM BAK
P® i1 kaHIMIATCKUX IUCCEPTALIUN.

3ameuanmns.

1) B pabGote HeocTaTOYHO BHUMAHMSL Y/ICICHO aHAJIM3y U CPABHEHHIO IOJYYECHHBIX
SKCIEPUMEHTATBHBIX JIAHHBIX C IPEJIUECTBYIONMMU paboTaMM HAay4YHOH WIKOJIBI aKaJeMHKa
Bomuxosa 3.11., aApyrux oTedecTBeHHBIX aBTOPOB (B yacTHOCTH TapaceBuua C.D.) MOCBSAIIEHHBIX
3aKPYyYCHHBIM TEYEHHUSIM, KOIJa [OTOK ra3a BpallaeTcsl IPU BHYTPEHHEM OOTEKaHMH CTEHKH
KaHajla ¥ YYMTBIBAIOIIMX B PACUYCTHOM aHaJIM3€ HJKCHEPUMEHTAIbHBIX JAHHBIX I[PHHLHUII
CHPSIMJICHUS JIMHUHU TOKA.

2) DKCHEpUMEHTAJIBHBIC JIAaHHBIE TOJYYEHBI TOJIBKO JUISL OJHOIO JMameTpa KaHala,
OTCYTCTBYET MX KpuTepuaibHasi 00padoTKa, YTO YCIOKHSET MX aHalM3 U IEPEHOCHMOCTh Ha
KaHajbl ¢ JAPYIMMH pa3MepaMu M peajbHble KOH(GUIypaluu KaHaJIOB CIOXKHOH I€OMETPHH,
npuMeHseMble  JUIsi  uHTeHcu(ukaumy  teiiooOmena. Jlng  o0oOmieHuMs — pesysbTaroB
9KCIEPHUMEHTAIIBHBIX UCCIIC/IOBAHUN 3aKPYYEHHBIX TEUEHUH IPUHSTO UCIIOIb30BaTh ukciIo JluHa,
YTO HE CJeJIaHO B JJaHHOU padore.

3) He mpoBe/ieHO CpaBHEHHE YCPEIHEHHBIX 3HAYCHUH JIOKATBHBIX KOA()OUIHEHTOB
TEIUIOOTJ@4M, [PHBEJICHHBIX B IIaBe 4, C OKCHCPUMEHTAJIbHBIMH JIaHHBIMH. [l
UHTEHCU(HUKATOPOB C TEPEMEHHBIM IIaroM 3aKpyTKd B KauecTBE JUIMHBI yCPEIHEHUS
1eecoo0pa3Ho BLIOMpATh yYacTKH ¢ (DUKCHPOBAHHON BEJIWYUHON OTHOCHTEIBHOIO IHara
3aKpyTKH.

4) B pabore BHINOJIHEH OrpAaHUYCHHbIH aHAIN3  MOJYYEHHBIX  PacUETHO-
HKCHEPUMEHTAIBHBIX PE3yJbTaTOB M HE SICHO, C YeM CBs3aHa IMOBBIIEHHAs (PPEKTUBHOCTD
JIEHTOYHBIX 3aBUXPUTENIEH C IEPEMEHHbIM IIarOM.

5) He coBceM KOPPEKTHO MPOBOAUTH MOJCIMPOBAHHE JIAMHHAPHOTO MPUCTEHHOTO
TEUeHMsl C MAKPOBUXPSIME PEKUMA JIBHIKCHHS 3aKPYY€HHOTO TI0TOKA ¢ MoMOIbio RANS noaxona,
0a3upyroIEerocs: Ha MOCTOSIHCTBE CHEKTPA UCCUTIAIIMU KHHETHYECKOH dHepruu. J{jis momyyeHus
OoJiee MOJHON KAPTUHBI ITPOMCXOJSINUX TPOLECCOB HEOOXOAMMO MPOBEJICHHE CIIEKTpabHOU
00paboTKK JIOKAJIbHBIX pacrpeaencHiii kodpduuuenTa TEmIOOTa4n, ONECHKH JIMHEHHBIX H
BPEMEHHBIX MacIITa0OB BHUXPEBBIX CTPYKTYpP, BO3HHMKAIONIMX BO BHEIIHEH IPUCTEHOYHOH

o0JacTH.



6) B paGote oTcyTCTBYeT OlCHKA BIMSIHUSI TEIUIOBOM HHEPIHH TEIUIONEPEIaroIeit
CTEHKM Ha pe3yjbTarbl IOJIyYEHHBIX YHMCJIEHHBIX M  OKCIEPUMEHTAIBHBIX 3HAYCHUMN
K03 pULIHeHTA TEeMI00T/Iauu.

VkazaHHbple 3amMeuaHusi HOCAT JIMCKYCCHOHHBIM M pPEKOMEHJATebHBIA Xapakrtep, He
CHIDKAIOT HAYYHOW M NPAKTUYECKON HEHHOCTH JIUCCEPTALMOHHOTO UCCIIEIOBAHUS M TPU3BAHbI
OTIpE/IeNTh JaJIbHEH Y0 paboTy coucKaressi B 9Toi 001acT UCClIe0BaHUH.

3akinouenue.

Juccepramus Coboprosa A.E. nnpejicrasisier 3aBepiieHHY 0 Hay YHO-KBAJIH(PUKALIHOHHY IO
padoTy, conmepkailylo HOBbIE HayuyHble pe3yibrarbl. Pabora mOJOCTBIO COOTBETCTBYET
HOMEHKJIaType crenuaibHocTu no mudpy 1.1.9 «Mexanuka XuAKOCTH, Ta3a U tuiazMb»: [1.3.
['mapaBnuueckue MOZEIM W METOJbl pacyeTa TEYEeHUH B BOAOEMaxX, TEXHOJIOIMYECKHUX
YCTPOMCTBAX M dHEpreTuyeckux ycranoskax, [1.4. Jlamunapusie u typOynentaeie Teuenus, [1.16.
TermomacconepeHoc B ra3ax M KHIKOCTSIX.

Jluccepranmonnast pabora Codopaona Anexces: EBrenbeBrua « OCOOEHHOCTH JBUKECHUS U
TeIUIonepeHoca OAHO(MA3HBIX 3aKpyUeHHBIX IIOTOKOB B KaHallaX CJIOXHONH TIeOMETpPHH»
YIOBJICTBOPSIET BCEM KpUTEpHsiM, ycTaHOBIeHHbIM [lonoxennem «O mpHCYXIEHUM YUYEHBIX
creneHeiy, yrepxxaéuubeiM loctanosienuem llpasurensctea PO ot 24.09.2013 . Ne 842, a ee
aBTOP 3aCIY)KHBAET MPUCYIKICHHS! YUEHOM CTelleHn KaHauaaTa (PU3HKO-MaTeMaTHIeCKUX HayK 110

creruaigbHocTH 1.1.9 «Mexanuka )KHJIKOCTH, ra3za ¥ I1a3MbD).

OT3bIB Ha TUCCEPTAIMIO PACCMOTPEH U 0/100peH Ha COBMECTHOM 3ace/IaHuu CeKIuil 2 u 5
Yuenoro cosera UT CO PAH nipucyrcrBoBano 22 venoseka, u3 HuX 1 akagemuk PAH, 1 wien-

koppecrnionzieHT PAH, 11 10kT0poB Hayk, 5 KaHUIaTOB HaYyK.

Hnua, IMOAIMUCABIINE 3aKJIIOUCHUE, COITIACHBbI Ha BKIIOYCHHE CBOHUX IMCPCOHAJIBHBIX
JAaHHBIX B JOKYMEHTBLI, CBA3AHHBIC C pa60T0171 JUCCCPTAITMOHHOIO COBETA, U UX I[&JIBHCﬁH.IyIO

00paboTky.

OT3BIB COCTABUIIN:
[Ipencenarens cemunapa,
HayuHbIil pykoBoxutens UT CO PAH,
JOKTOp (pU3HKO — MaTeMaTnyeckux Hayk, mpodeccop,
akagemuk PAH
c Aunexceenko Cepreit Biagumuposuy

«23» anpenst 2025 .



Crapumit Hayunsiit corpyaauk UT CO PAH,
JIOKTOP TEXHUYECKHX HAYK
JloGanos I1aBen JimurpueBny

«23» ampens_ 20251
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CBejieHusi 0 Beylei opranu3anuu:
denepanbHOe rOCYIApCTBEHHOE OIODKETHOE yupeskieHue Hayku MHCTHTYT Teruiopusvku uM.
C.C. Kyrarenanze Cubupckoro oraenenus Poccuiickoit akageMun HayK.

Anpec: 630090, Poccust, HoBocubupek, 1ip. akajiemuka JlaBpentbesa, 1. 1.

Odunmansuplii cait: http://www.itp.nsc.ru
Ten.: +7(383) 330-90-40

AJpec 35eKTpoHHOM mouThl: director@itp.nsc.ru




