OT3bIB
0pHIMANBLHOIO ONIOHEHTA,

Ha quccepraumio Hyikuna Cepres Biiajiumuposuua «MeTtononorust co3aanus cuc-
rem obecredeH s MUKPOKJIMMATa B yCJI0BHSIX (pa30BbIX NpeBpallleH!H B oMellle-
HUH» MPEACTABICHHYIO Ha COMCKAHUE YHYEHOMN CTeIeHH JOKTOpa TeXHUYECKUX HayK
no cneuuanbHocTu 2.1.3. TensocHa®xkenue, BEHTHIISILMS, KOHAULIMOHUPOBAHHUE BO3-

AyXa, razocHabKeHue ¥ OCBelleHHe

I. ARTYa/IbHOCTb TE€MbI HCC/I1€10BAHMSI. |

Paszpabotrka sHeprodppekTuBHbIX cucTeM obecriedeHuss MUKPOKIUMaTa B CO-
BPEMEHHBIX YC/IOBUSAX JKCIUIYaTAlLMKH O0LLECTBEHHbIX W MPOMbILIIEHHBIX 00BEKTOB,
SIBJIICTCS aKTYaJIbHOM NMpo0AeMOil ¢ TOUKM 3peHUsi HAyKH W MPaKTUKK U HalpasjieHa
Ha MoJIep/Kaine TpedyeMbIX peKUMOB IKCIUTyaTallM¥ ¢ MUHUMAJIbHBIMHU 3aTpaTaMu
B T€YEHHE BCEIrO JKM3HEHHOI'O LIMKIIA [POCKTHPYEMbIX CHCTeM. ABTOpP AHUCCEpTallU-
OHHOH padotel Yykikun C.B. BbINOIHK 3HAUUTEIbHBIH 00BEM PaboThl 110 PA3BUTHIO
METOLOJOrHYECKOro MOAX0Aa K NPOEKTUPOBAHMIO CUCTEM BEHTHJISALMH U KOHAMLIHO-
HUPOBAHMs BO3AYyXa NOMELIEHHH, B KOTOPBLIX MOryT Hal1104aThes (ha3oBbie nepexo-
Abl BO/Ibl BO BJIQZKHOM BO3/yXe 00C/IYKMBA€MOH 30HBI, a TAKIKE HA OrpaKAaroLMX
WM TEXHOJOIMYECKUX MOBEPXHOCTAX, UMEIOLLMX TeMIEepaTypy HUKE TOYKH HAChI-
uerns. Yyhkuneiv C.B. paspaGoraHbl MOJe/H, YUUTBIBAIOLIKE TOHKKE Crielnduye-
CKHE IIPOLIECChI, BO3HUKAIOUIME B [IOMELLEHUSIX ¢ (PA30BbIMU MepexojamMH U KOHBEK-
THBHO-PA/IHAIIMOHHBIM TEIUIOOOMEHOM, M OIIpPe/Ie/IcHO UX BIIMSIHME Ha NapameTpbl
[MPOCKTHPOBAHHUS CUCTEM BEHTHIISILIMKM U KOHAMLIMOHUPOBAHUS BO3/IyXa.

2. Crenenpb 10CTOBEPHOCTH H 000CHOBAHHOCTH HAYYHBIX MOJIOKEHHI, BbI-
BOAOB H pexomMenaauuil, ¢chopmyJIHpOBAHHBIX B AHCCEPTALHOHHON pabore, HX
JI0CTOBEPHOCTb.

ABTOp JAHCCEPTALMOHHOM padoThl, M0 pe3yibTaTaM aHald3a JUTEepPaTypPHBIX
MUCTOMHUKOB, BblAesseT paszpaboTKy METO/10JI0MMU CO3[aHus CHCTeM oOecriedeHus
MUKPOK/IHMATA B YCJAOBUAX (PA30BbIX MPeBpallleHUH B NOMEIICHUM KaK OTAC/IbHYIO
HAayYHYIO M aKTyaJlbHyl0 npoOsiemy Juis pa3BUTHSI YacTH OTPAC]IH CTPOMTEJIbCTBA.
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[POCKTHPOBAHUE CUCTEM BCHTHIIALMK U KOHJAMLHOHUPOBAHUS BO3/1yXa TAKUX [OMe-
LLIEHHUH.

HayuHble 110/10keHMsI, BBIBOJIBI M PEKOMEH/1ALMK NOJIyYeHbl HA OCHOBE MPOBE-
J€HHs 3HAYUTEJIbHBIX 110 O0BEMY IKCIEPUMEHTANLHBIX U HATYPHBIX UCCIIEA0BAHUH C
HCIOIB30OBAHUEM 110BEPeHHbBIX 1pHOOpoB 1 00opy/1oBaHus. JlocTOBEpHOCTL Teope-
THYCCKUX  TIOJIOKCHUH TMOATBEPIKAALTCS MCIOIb30BAaHMEM Hay4YHO-000CHOBAHHbBIX
METO/IOB MCCJICZI0OBAHUM C HCIOJIb30BAHHEM MaTeMaTHYeCKOr0 MOIECIMPOBAHUS, a
TAaKKe pe3ybTaTaMu CpaBHEHHMs ¢ J1aDOPATOPHLIMM U HATYPHBIMH MCCII€JOBAHUSIMH,
nposeeHHbX Yykiknubivm C.B. 1 ¢ AaHHBIMEK APy THX aBTOPOB.

3. 3HAYNUMOCTDL MOJAYHEHHBIX PE3YJbTATOB AJASl HAYKH M NPAKTHKH, BO3-
MOZKHBIE IIYTH HX HCINO/Ib30BAHUS.

PaszpaboraHHble aBTOPOM MOJIe/IH [POIECCOB — TEUEHMsSI TOHKOH TUIGHKH Ha
[OBEPXHOCTH JIb/1a, HECTALIMOHAPHOI'O Pa/IMallHOHHOIO OXJIAXK/IeHHUsI U KOHBEKTUBHO-
ro Ternjio00MeHa [OBEPXHOCTH J1bJa ¢ OKPYKAIOLIMM BO3AYXOM M OrpakKAIOLLUMHU
KOHCTPYKLMSM HMCIOT HAay4Hyl0 3HAYMMOCTh JjUis creumansHoctu 2.1.3. Terwto-
cHaOKeHHe, BEHTH/ISLMS, KOHAMLIHOHHPOBAHKHE BO3/1yXa, ra30CHA0KEHHEe W OCBelLie-
HHUE, A NIOJTYYEHHbBIC HA UX OCHOBE 3aBUCHMOCTH /Ulsl ONpe/iesieHusi napaMeTpoB MUK-
pOKIMMAaTa — MPAKTHYECKYIO 3HAYUMOCTD [PH MPOEKTHPOBAHUKM CHCTEM BEHTHUSLIUH
W KOHAMLIMOHHPOBAHHUS BO3/1yXa TAKUX MOMELLIEHHUH.

4. Hayunas HOBH3HA Pe3y/ibTaTOB HCCIC10BAHMSI.

- paspaboTaHa KOMIbIOTepHast MOJE1b 'I‘BH.‘TOM&CCOOSMGHHI:IX MPOLIECCOB B KPbl-
TOM Katke Oe3 3pHTENbCKUX TPUOYH C yUeTOM BIIMSIHUS TEPMOAMHAMUYECKOro (ha3o-
BbIX [1€PEX0/10B;

- 1HOJIyH4eHbl PAcrpeie/icHnsl CKOPOCTH, TeMIepaTypbl W BJArocoep:KaHus
BO3/lyXd B [NOMEILUEHHHU KPbITOrO JIEAOBOro Karka 0e3 3puTeneil 1Ulsl rpeiokeHHOoMH
CXCMbI BO3JyXOpacrpeiesieH!st U [pPU OTCYTCTBUM OPraHW30BAHHOIO BO31yX000-
MEHa;

-paspaboTaHa noApodHas MOje/b HECTALMOHAPHOTO TEMI000OMEHa CTPOHTEIb-
HOM KOHCTPYKLIMH MEPEKPLITHS JIC0BOIO KaTKa M [10Jy4eHbl 3aBUCUMOCTH, ONHCHI-
BAIOLIME M3MEHCHHUS IUIOLIA/ZN KOHJ/IEHCALMKM BOJSHOIO apa Ha BHYTpEHHEH I1o-

BCPXHOCTH IEPEKPLITHUS J1€/I0BOI'O KaTKa, U BPEMEHH €€ OXJIaKACHUSI,

.




- TEOPETHYECKH 00OCHOBAHbI OCHOBHbLIC NPHHLMIbLI OPraHU3allMKM JBYX30-
HAILHOIO BO3/yXOpacnpee/IeHHsl KPbITOrO JIe/I0BOro Katka Ge3 3putesiei, ¢ ABYyX-
CTYHNCHYATBIM CMCUIMBAHHEM HAPY/KHOIO 1 PELMPKYISLUHOHHOIO BO3/yXa; M0CTpoe-
HbI aJIFOPUTMbI YIIPaB/IeHHsi 000PYA0BAHHEM IPUTOYHO-BBITSKHON yCTaHOBKH.

5. Jluunoe yuacrue conckares B noayueHunu pe3yabTaTos.

JInuno aBTopoM chopmyHpoBanbl 1 0GOCHOBAHBI OCHOBHAS FUIIOTE3a, Lelb U
3a/1a4K1 MCCIIC/I0BAHMS, OCYILECTBICHO MJIAHMPOBAHHE M peaiu3alius YMCIeHHBIX, Ha-
TYPHBIX W J1a0OPATOPHBIX IKCHEPUMEHTOB, NPOM3BEACH AHAIM3 H 00OGIICHIeE pe-
3yJAbTATOB HCCIIC0BAHMS, CHOPMYIMPOBAHBI BbIBO/BI, MMOI0KEHUS MPUKIIAIHBIX pe-
LLIEHHH K pa3paboToK.

6. Ouenka conepsanust 1 0pOPMICHUSI AHCCEPTALNH 1 aBTopedepara.

[lo pesyiabTatam aHanMsa AMCCepTALMOHHON PaGOThI MOKHO Ce/aTh BbIBO/JI,
H4TO NOCTABJICHHBIE LIe/Ib U 3a/1a4y pellenbl. TekeT auccepraluu HAUCaH MOHITHBIM
SI3bIKOM. Bce OCHOBHBIE pe3ysbTarThl HCC/e0BaHUil peacTaBieHbl B 34 paborax,16
W3 KOTOPLIX B BEAYLUMX PELEH3UPYEMBIX HAYUHbIX XKYpPHANaX W U3JaHUSAX, PEKOMEH-
ayembix BAK PO, | narent Ha usobperenue, 2 nateHra Ha MOJIE3HYIO MOJE/b,4 CBU-
ACTEILCTBA O perucTpalnk nporpamMmbl s IBM, 3 pabotsl ony6nnMKoBaHO B M3/a-
HHAX, HHICKCUPYEMBIX B Oase naHHBIX Scopus. PesynbraTsl anpo6upoBaHbl Ha KOH-
(pepeHUMsX PErHOHAIBHOIO H (heepaibHOro yposteit € 2012 no 2025 r.

Conepxanue aBropedepara B J0CTATOUHON CTeNeHH OTpakaeT JAuccepraluuoH-
HYI0 paboTy, ee LieJib, 3a/1a4H, Pe3y/IbTaThl U OCHOBHbIE BBIBO/bI, o(opMIIeHHE COOTBET-
CTBYeT TPeDOBAHMSM, YCTAHOBIEHHBIM MOJIOKEHHEM O [IPUCYIK/IEHUU YYEHBIX CTere-
HEH.

Jlucceprauus COCTOMT U3 BBeACHMS, LIECTH 1B, 3aKMIOUCHHS, CIIHCKA JHTe-
paTypbl U3 265 UCTOUYHHMKOB, YeTbIpeX NpUI0KeHHi. Bee riasbl COZIepPIKAT MPOMENKY-
TOUHbIC BbIBOALI. OOumit 00bem coctaaser 317 crpanul, Bkmoyaer 106 PUCYHKOB,

22 tabJaunLbl.

7. 3amevanus no AuccepTaunonnoii padore.
l. B anccepraunu n aBropedepare npucyterByor op¢orpaduueckne U myHKTyalm-

OHHbIC OLIMOKK 1 onedatku (Hanpuwmep crp. 15,27, 30 u T.11.).
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Ha pucynkax, Hanpumep puc. 4 u 5 (aBropedepara), jereHbl K 1nojasm He o6o-

3HA4YeHbl WK 0003HAYEHbl HEKOPPEKTHO (puc. 2.5, 2.6, 2.9 nuccepraliliu), B TOM

YHCJie 1BETa, YTO YCAOXKHSIET MHTeplpeTauuto nonei. ius 1eMOHCTpalLMy Teve-

HUI, C/1€10BaJI0 HAJIOKHUTH BEKTOPA CKOPOCTH.

3. B kiiaccuueckom noHuMaHuu 1o 3QQeKTHBHOCTHIO BO3AYX000MeHa NOHUMAETCs
MaKCHUMaabHO BbICOKMH KOYPPUUMEHT BO3/yXO000MEHA, MPH KOTOPOM BO3MOZKHO
y/aJleHUe BbIACISIOUIMXCS BPEAHOCTENH [pU MUHHUMAJIbHOM pacxoje, Kak, Ha-
[puMep, MPOUCXOJUT MPH BLITECHSIOLIEH BeHTUIISILIMK, NTPH 3TOM HabaronaeTcs
MaKCHMa/bHO HEPaBHOMEPHOE [0Ji€ BPeJAHOCTEHN, ¢ MOBLILIEHHEM HX BeJIMYHH C
BLICOTOH. 3/1eCb MOKHO TI'OBOpUTL 0 Oosiee 3(hPeKTHBHOM HepeMemHBaHHn U
CHMIKEHHMM BIJIArocoiepxaHum BOJIM3M NOBEPXHOCTH JIbJA.

4, Puc. 2.10 puccepraunu. bouio Obl 11071€3HO 110Ka3aTh OTJIMYME B pacrpe/iesieHusX
[apaMeTpoB, MPHU YUYeTe BO3ZMONKHBIX POLECCOB UCMAPEHHUs, KOH/I@HCALMH, KPH-
CTA/UIM3ALIMM W [1JIABJICHMS Y NOBEPXHOCTH JibJa MPU UCIIOJIB30BAHUHU [1OJHOCTBIO
O/IMHAKOBOW CXEMbl BEHTHJIMPOBAHHUSI.

S. C 4em cBsA3aH 00nbWON pazdpoc IKCINEPUMEHTANBHBIX 3HAYEHHUM BIIAXKHOCTH Ha
O/IHOI BBICOTE, HO B Pa3HbIX CEYEHHMSX M0 JUIMHE W LIUpHHE KaTka, puc. 2.37,
2.38. W B ciyyae MOJLe/IMPOBAHUS pe3yJ/ibTaTbl /Ulsl KAKOIO CeYEHUs [IPUBOASTCS,
[1o4eMy HeT APYruX, TaM TOKe eCTh Takoe oTjanuue?

6. B aBropedepate, puc. 110, a1 KOMIBIOTEPHON MOJEIU ClI€10BAIO KPATKO MPHU-
BECTH OIMMUCAHUE NPUHSITBIX JIOMY LIEHUH, IPAHUYHbBIX U HaYaJlbHBIX YCIOBUH.

7. Kakoe yTouHeHHe B Be/IMUMHE OOLIEro TeIloBOro rnoToka BHOCHTCS KOppeKLuen
TEIJIONPOBOAHOCTH CJ10st AKUAKOCTH ¢ yuéTom u Oe3 yuéra BosiHooOpa3oBaHMs?

8. Kakoe orauuue nonyuunoch mexay CFD, aHanutuueckodl MoJesbr0 M 3Kcrie-
pumeHToM (puc. 4.19)7? Ilo rpaduky BuaHo, yuro CFD OGauxke k sKkcniepuMeHTy, B
4eM AOCTOMHCTBA AHAJIMTHYECKOH MOACIH H HEOOXOAUMOCTb €€ MCIOJb30BaHMUS,
rno cpasHenuto ¢ CFD?

YKazaHHble 3aMEUaHUsl He CHWXKAIOT HAYUHYIO W IIPAKTHYECKYIO 3HAYMMOCTH

paboTbl ¥ HOCAT B OOJBLICH CTENEHW peKOMEHJaTesbHbIA Xapakrep ais yuéra B

JlaJibHEHLLIHX UCCIIeI0BAHMX aBTOpA.



8. 3akiouenne.

Ha ocHOBaHHWHK M3J10KEHHOI0 B HACTOSLIEM OT3bIBE CUMTAIO, YTO JMCCepTaLIUs
Yyiikuna Cepres BiaaumupoBuya siisieTcst 3aKOHUEHHOM Hay4YHO-KBalU()UKALHOH-
HOW paborol, cooTBeTCTBYIOIEH NyHKkTam |, 2, 3 1 4 nacrnopra Hay4YHOM Crielnalib-
Hoctu 2.1.3. TeruiocHaOxkeHue, BEHTWJISILMS, KOH/IMIIMOHMPOBAaHKHE BO3/yXa, raso-
cHabKeHHe M OCBELIeHWE, BbLINOJIHEHHONH CaMOCTOSITENbHO, U B KOTOPOH pellieHa
npobJiemMa pa3sBUTHS METOAOJOMMH MPOEKTUPOBAHUS CHUCTEM BEHTHJSILMK TOMELle-
HUH ¢ BO3MOKHBIM (Da30BbIM ME€PEXO0M BOJbI BJIa)KHOIO BO3/1yXa, Ha MpUMepe Kpbi-
ThIX JICJI0BbIX KaTKOB.

Jluccepraunonnas padora Ha temy «MeTo0/0r1Us co3aannus cucreM obecrie-
YEHHUS MUKPOKJIMMATa B yCJIOBUSIX (DA30BbIX [peBpalleHHi B NOMELIEHUH» COOTBET-
CTBYET TpeOOBAHMAM, NpeabsaBiseMbIM 11. 9-11, 13 u 14 [TosnoxeHus 0 npucyKaeHHH
YY€HbIX CTEelEHEeH, yTBep)KAeHHOro nocraHonienuem [lpaBurenscrea PO No®42 or
24 centsOpst 2013 r., a ee asrop YUyikikun Cepreit BiiajiuMupoBrY 3aciyKuBaer rpu-
CY’/IEHMSI YYEHOH CTerneHu JOKTOpa TeXHUYeCKUX Hayk Mo creuuanbHoctd 2.1.3.
Tennocnabxkenue, BeHTHUJISALMS, KOHAMLMOHUPOBAHME BO3JYyXa, razocHabkeHue M
OCBellleHHe.

OduumansHelit onmnoy
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APXUTEKTY PHO-CTPOUTEILHLIA YHUBEPCUTET

Juranmwnn Apeiaan Majiukosuy
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