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13 nmpoTokosa Ne 3 ot 22.11.2024 r. 3acenanus COTPYAHHUKOB Kapeapr! “NHdopmanronHsie
CHCTEMBI B SKOHOMHMKE”  KBIPTBI3CKOTO  TOCYIapCTBEHHOrO TCXHHYECKOTO  YHHMBEPCHTETa
uM.M.PassakoBa 1o mpemBapurensHOl anpodauMy  IHCCEpPTANHOHHOM paboTel  coHckarens
AlnpacakoBoit  Aif3amel  BalbIIIOGeKOBHL Ha Temy: “MaTemaTuyeckoe MOJEIUPOBaHHE
PCTHOHAIILHOTO KIIMMAaTa 1ist OTAENBHBIX obacTelt Keiproscrana” NIPEJICTABIEHHON Ha COMCKAaHMe
YIEHOH CTeTIeHM KaHAMAata (GH3MKO - MaTeMaTHYECKHX HayK  1mo cnenuansHoctH 05.13.18 —
MaTeMaTH4eCKoe MOICTMPOBAHHUE, YHCIEHHbIE METOMBI M KOMILTEKCEI Iporpamm,

r. Bumkex
22.11.2024r.

1. Ipencenarean: Xamapos M.T. - K.Q.M.H., 3aB.kadenpoii «Mudopmanmonnsle crucTeMb B
dkoHoMHKe» KI'TY wum.M.Paszakosa 01.01.03 — MaTeMaTH4ecKast GU3HKa;

2. Cexperapn: Batsip6exoa B.M. — lipenonasarese kadeapsl «MHGOPMALHOHHBIE CHCTEMBI B
dkoHOMHKe» KI'TY um.M.Pa3zsakosa

IIpucyrersoBanu:

3. Cymnaitmanosa C.M. A.0.M.H., Tpod. Kapempsr «IIpuktanHas maremaruka u HHQOpMaTHKA»
KHY um.K Banacarsima 05.13.18 - MaTEMaTHYECKOE MOICIHPOBAHNE, YHCIEHHBIE METObI W
KOMILIIEKCEI TIPOrpaMMm;

4. Topobekos B.T n.1.H., TPOPEKTOp, npod.kadenpsr Kadeapor «MadopManMonHbe CHCTEMBI B
dxoHoMHke» KI'TY wum.M.Pas3zakosa, 05.13.01 — CHCTEMHBIN aHaJIN3, yIIpaBIeHUE | o0OpaboTka
HH(pOpManuHu;

5. Kyryes M.J. n.1.H., npod. kadenpsl «CTpoHTENbHAS MEXAHUKA | THAPOTEXHUYECKOE
crpoutensetBo» KI'TY um.M.Pas3zakosa, 05.23.17- CTPOMTEJIbHAS MEXaHHUKa;

6. AxMatkysoB A.A. ATLH.,TIpod. kadenps! kapeapsr «VIHpOpMaLIMOHHBIE CHCTEMBI B 5KOHOMHUKEY
KI'TY nm.M.Pa3sakosa.13.00.02 - TCOpHUs ¥ METOAHKA OOYYCHHUS U BOCITUTAHUS (MaTtemaTHKa);

7. Kapranosa A.JIx. K.¢.-M.H., 1011 kadenpsr «MHGOPMAMOHHBIE CHCTEMBI B sKoHOMHKe» KI'TY
uM.W.PazzakoBa 05.13.18 - MmaTemaTHuecKoe MOZIETTMPOBaHHE, YHCIIEHHBIE METOIBI M KOMILIEKChI
porpamm

8. Hyitmoxos K.JI. k.d.M.H., 101 kadenpsr «MHpOpMaNMOHHBIE CHCTEMBI 1 TexHosorun»y KI'TV
nM.M.Pa3zakosa 05.13.16 - IPAUMCHCHHC  BBIMUCIIHTEIBHON TEXHHWKH, MaTeMaTHYeCKOro
MOZCTMPOBAHHS H MATEMATHYECKUX METO/IOB B HAyYHbIX UCCIIEIOBAHMSX;

9. Abbikees KK k.1.H., 101 xadenprr «Kommbrotepras muarBHCTHKAY KITY um.M.Pa33akosa
05.13.18- matemaTnueckoe MOZETUPOBaHHE, YHCIIEHHBIE METOIBI H KOMIIJICKCEI MIPOrpamm ;

10. OcmonoBa P.U. k.T.H., oL kadenprr «MHpOpManHOHHBIE CHCTEMBI B 9KoHOMHKe» KI'TY
nM.M.Pa3zakosa 05.13.16 - TIPUMEHCHHC  BBIYMCIIUTENIBHON TEXHHKH, MAaTeMaTHYeCKOro
MOZCJMPOBAHHSI 1 MaTEMaTHYECKUX METO/IOB B HAyYHBIX HCCITE/IOBaHHSIX;

11. HetboB HH k.T.H., nom. Kapenpsr «MHpOpMaNMOHHBIE CcHCTEMBI B 9KoHOMHKe» KITY
nm.M.PassakoBa 05.13.01 -cuctemubiit aHaJIN3, yIpaslieHne 1 00paboTka nHGOpMAaIHH;




12. Ocmonos K.T. k.¢p.-M.H..101. kadenpsr «Ilpuxnannas wadopmarikay KI'TY ww.M.Pazszakosa
01.01.02 — nmddepeHuHanbHble ypaBHEHHMS, IMHAMHYECKHE CHCTEMBl M  ONTHMATBHOE
yIIpaBJICHHE;

13. A6mynnaeB A.A. K.T.H., nou. kapenps! «Obecreuenne 6e30MacHOCTH HH(POPMAITHOHHBIX CHCTEM
KI'TY um.M.Paz3akosa 06.01.02- Mennopanuus, pexyTbTHBALHS H OXpaHa 3eMeJTb;

14. Kapumbaes T.T. k.1.H..mom. xadenper «MHpOpPMALHOHHBIE CHCTEMBl B dKoHOMuKey KITY
um.M.Paszzakosa 05.02.18 — Teopusi MEXaHU3MOB H MAIIHH;

15. Tembimosa T. /1. k.¢.M.H., 1ou. «Obecrieuenue 6e30MacHOCTH HH(POpMaIMOHHBIX crcTeM» KI'TY
uM.1.Pa3zakosa 01.04.05 - onTika (pU3HKO-MaTeMaTHYECKUM ¥ TEXHUYECKHM HayKaMm);

16. Opo3o6exosa A.K. k.¢.M.H., 1011., 3aB.kad. «[Ipuktannas napopmarikay KITY um.U.Paszakosa
01.02.05 -mMexaHHKa XKHUIKOCTH, Ta3a U TITa3MBbI

17. Amamepos A.A. k.¢.M.H., nou. «[Ipuknannas matemarnka» KITY wwm.U.Pa3saxosa 01.01.02 —
maddepeHIaTbHbIe YPaBHEHHS, THHAMUYECKHE CHCTEMBI K ONITHMATBHOE yIIpaBleHHE;

18. Anmbimbaea T.C. ct.npern. kadenpsr «lIpuxtannas matematnkay KI'TY uM.1.Pa33akoBa;

19. benokons ILM. cr.mpen. kadenper «MHbOPMAIMOHHBIE CHCTEMBI B 3KOHOMEKey KITY
nMm.W.Pa33akoBa;

20. Abomera C.K., craipen. kadenpsr «MH(pOpPMAalHOHHBIE CHCTEMBI B SKOHOMHKe» KITY
nMm.W.Pa33akoBa;

21. Cymubexoa A.K. cr.mpen. xadempsl «MHMOPMAIIHOHHBIE CHCTEMBI B 3KOHOMHKe» KITY
uM.N.Pa33akoBa;

22. lasnsropa B.JI. nouent kadenpel «MHGOpMALIMOHHBIE CHCTEMBI B 9KOHOMEKey KITY
uM.U.Pa33akoBa;

23. CounpikoBa  3.A. mpen. kadenpsl «MHGOPMANMOHHBIE CHCTEMBI B  3KOHOMHKe»y KITY
uM.W.Pa33akosa;

24. Ocmonos K. mpen. xadenper «MHpOpPMALHOHHBIE CHCTEMBI B SKOHOMEKey KITY
nMm.M.Pa33akoBa;

Bceero 24 gesioBek

ITOBECTKA JTHSI:

1).Ilpensaputensruoi paccMOTpeHHe JIACCEPTAITUN COUCKaTest Kadenpsr
“HNndopmannonnsie cucrembl B skoHomuke” KI'TY  uwm.M.Passakopa AbnpacakoBoit Ait3anbl
baiibrOeKoBHEl Ha TeMy: «MaTemMaTHuecKoe MOJIETUPOBaHHE DPErHOHATBHOTO KIMMaTa Ul
OTHETBHBIX obnactedt KbIprelscTaHa» Ha COMCKAHME YYEHON CTENeHH KaHIHaaTa bm3uko -
MaTeMaTHHECKUX HayK 110 criennansHocTr 05.13.18 — MmaTemaTnyeckoe MO TMPOBAHNIE, YHCIICHHBIE
METOJIbI ¥ KOMIIJIEKCHI TIPOTPAMM.

2). PacemoTpenue 1 06Cyx/ICHHE IOTOTHATETBHON MPOTrPaMMbI CIIEIHATLHOM THCITHIUIHHDI
AT CHavM  KaHIMIATCKOrO DJK3aMEeHa T0 JIHCCepTalMOHHOH pabote A6apacakoBodl Aif3aisr
baifbIOeKOBHEl Ha TeMy: ««MaTemMaTH4ecKoe MOJIeTHPOBAHIHE PErHOHATBHOTO KIMMATa JUIS
OTIENBHBIX OOacteli Kpprerscranay, mpe/cTaBiIeHHOM Ha COMCKAHHE YUYCHOM CTENeHN KaHIHaaTa
(u3nKo - MaTemMaTHYECKHX HAyK MO crerratpHocTr 05.13.18 - MaTeMaTHueckoe MOJZIEJIMPOBaHHUE,
YUCIIEHHBIC METOBI U KOMIIJIEKCHI IIPOTPaMM.

Tema xaHzumaTcKoi JMCCepTaIii M HAYYHBIH PYyKOBOIHMTENb yYTBEP)KICHBI HA OCHOBAHMH
pemenns Yueroro coBeta KI'VCTA um.H.Mcanosa ot 28.02.2019r , mpukasNe 19-3/2019-05.
Hay4nbiii pykoBoaAHTe b -I0KTOp (H3HKO —MaTeMaTHYeCKHX HayK., npodeccop kaderpsr
«IIpuknannas martematnka W umHdopMmatnkay KHY wnwm.)K Bamtacarsiaa CynaiimanoBa Csera
Myxkamesrna (05.13.18 - maremaruueckoe MOJCITUPOBAHUE, YUCICHHBIE METOIbl U KOMIIJIEKCHI
IpOrpaMM);

HaszHaveHHBbIe pelleH3eHThI:




1. Jynmoxos K.JI. x.¢.m.H. gou. xabenapsl «MHpopmannoHHbie CHCTEMBI W TEXHOIOTHH)
KI'TY um. M. PazzakoBa 05.13.16 - TpUMEHEHHE BBIYMCIUTEIILHOH  TEXHHUKH,
MAaTEMAaTHIECKOT0 MOIETHPOBAHHS M MATEMATHUECKHX METOIOB B HAYYHBIX HCCIICOBAHUSAX;

2. A6bikeeB KK k.1.1., nou. kapenpsl «KommsrorepHas muarBHcTHKa» KI'TY nm.M.Paszakosa
05.13.18- MareMaTHYECKOE MOJICTUPOBAHHE, YHCIIEHHBIE METO/IBI M KOMIUICKCHI ITPOTpamMM;
CJIVIIAJIM: nokman cowckatens AGmpacakoBoit A.b. Ha Temy: “Maremarnyeckoe

MOJICTHPOBAHHE PETHOHATBHOTO KiuMara JUis OTACTbHBIX obnactedt Keipreiscrana” (Jokiad
CONPOBOANCOANCS OEMOHCMPAYUe C1aAtU)08).

YBaxkaeMbl KOJUIETH!

B ycioBusx — rio0anrbHOTO — M3MEHEHMS  KJIMMara — HCCICIOBAHHE  PETHOHAIBHBIX
KITIMAaTHYECKHX XapaKTEPUCTHK ¥ OlleHKa OyXyMINX H3MEHEHHH KIIMMaTa | MX TOC/IeACTBHH HMEIOT
CYILIECTBEHHOE 3HAYEHWE TPH IUIAHHPOBAHMM COLMAIBHO-D)KOHOMHYECKOTO pPa3BUTHS DPETMOHOB
Ksipreisckoit PecrnyGmuku, 410 00yciaBIMBaeT aKTyambHOCTh NaHHOHM paborel. Habmomaemeie
PETHOHANbHBIE KJIMMATHYECKHEe H3MEHCHHS MMEIOT TEHJEHIMIO K TOBBIMICHHIO CPEIHET0I0BOH
TeMIepaTyphl BO3/lyXa, P 5TOM HanOOIBIIHHA POCT OTMEUAETCs ¢ cepenrtbl 1970-x rr.

B HammoHalIbHOM JOKJIaJe O COCTOSHHU OKpPY)XAlOIIEH Cpelbl OLICHKA KIMMaTHYeCKHX
M3MEHEHMH BBHINOJIHEHA C TpeoOpa3oBaHHeM HCXOIHBIX DPANOB HaOMIONEHWH, W 3aKiIo4YacTcs B
1udpepeHIMpPOBAHUA  OTACTBHBIX PSIOB, YCPEIHEHHH NH(GEPCHIMPOBAHHBIX PSIIOB, 3aTeM
MHTETPUPOBAHIU CYMMAapHOTO psiaa. B HCTOpHUYECKHX psiax MCTOIb30BAaHHBIX METEOCTAHIHMH Oblia
yCTpaHeHa KIIMMaTH4YecKas He0OTHOPOIHOCTE (TOMOTEHHM3AIHs ), TPOBEICH JTall TIPOBEPKH Ka4eCcTBa
JAHHBIX W 3allOJIHEHBI TPOOETBl C WCIMOJB30BAaHHEM CIIEIHATM3HPOBAHHOIO TPOTPaMMHOTO
MIPUTIOKEHUS.

PaccMarpuBaeTcsl aHaIM3 YPOBHsI HAOTIOAaeMBIX M 0KHIAEMBIX KIIMMAaTHUECKUX U3MCHEHHH,
CTereHH Bo3eicTBrs Ha KbIprorzckyro PecryOimky st 5pGeKTHBHOTO BBITIOJTHEHHS HEOOXOMMBIX
JeHCTBHI 110 amanTaliKd K KIMMAaTHYECKMM H3MEHeHWsM. Takke yKa3aHO, 4YTO HaOIONArOTCs
MHOTOYHCJIEHHBIE TTOCIEACTBHS KIMMAaTHUECKAX U3MEHEHHH, KOTOPhIE TaXe Ha HAaCTOSIIEM YPOBHE
OKa3bIBAIOT CEPhE3HOE BO3/CHCTBHE HA OKPYKAIOUIYIO CPEIy, 310POBbE HACETCHHS M Pa3InYHBIC
chepbl SdKOHOMUYECKOH ESITEIBHOCTH YEJIOBEKA.

MHOTOYHCIEHHBIE HCCIIEI0BAHNE MTOKA3BIBAIOT, YTO B YCIOBHSAX IJI0OABHOTO MOTETICHUS
T0-pa3sHOMY BeayT ceOs TeMreparypel. yCPeIHEHHBIE TO OTIEJIbHBIM perHoHaM. VI3meHeHwus
PErHOHAIBHOTO KJIMMaTa IIPOMUCXO/ISIT 4aCTO ropas/io ObicTpee Ha oHe riodarbHbIX H3MEHEHHH.

Ilesb AMCCEPTALMOHHOM PadoThI - pa3paboTka H NPUMEHEHHWE MATEMAaTHICCKIX MOJICTIeH
JUISL aHAJM3a M [IPOTHO3WPOBAHHS KIMMATHYECKHX MapaMeTpoB (CpEIHEH TeMIepaTypsl BO3IyXa,
yposHs CO2 ¥ 0CaaKoB) B OTAENBHBIX perHoHax KeIprei3crana Ha OCHOBE COBPEMEHHBIX METOIOB
MAIIHHHOTO 00YYEeHHUS U YHCIIEHHOTO MOJIEIUPOBAHMS.

JIJ1si JOCTH KEHU I e/ MCCJIeI0BAHUS ObLIH MOCTaBJIeHbI CJIEAYI0IIHE 3a1a9H:

1. IlpoBecTH CpaBHWTEJBHBIH AaHAIW3 ©  IPOTHO3HMPOBAHHE  CPEIHEMECSIHOM
TeMIlepaTypbl BO3AyXa B OTAETBbHBIX perroHax KbIpreiscTaHa Ha OCHOBE BPEMEHHBIX PSIOB C
MCIIOJIE30BAHUEM METOI0B MAIIMHHOTO OOYYEHHS;

2. OcCyIecTBUTh aHATH3 AWHAMHUKH U TIPOTHO3MPOBAHHE BHIOPOCOB YITIGKUCIIOrO Tasa
(CO2) B atMoc(epy € yYETOM KIHMATHIECKUX U aHTPOTIOTEHHBIX (hJaKTOPOB;
3. PaspaboTaTh MaTeMaTH4YeCKHE MOIEIH JUIs OIKMCAaHWs TIPOIECCOB TMEpeHoca

3arpa3HSIOMMX BEIIECTB B armocdepe, Bkmodas ypaBHeHne Habe-CTOKCa 11 MOICTHPOBAHUS
JIBM>KEHHS BHIOPOCOB M YpaBHEHHE MIepeHoca TpUMeceil ¢ yHeTOM HaJIMn4ust MPETIITCTBAH;

4.  BBINOJHXATE YHCICHHBIHA pacdyeT GUIbTPALIUU TTOTOKOB XHIKOCTH B TOPUCTYIO CPETy
C YYETOM pa3pbIBa MOPHUCTOCTH JUIS OLEHKM THUAPOIAWHAMHYECCKHX MPOLECCOB, BIUAIOMMX Ha
KITAMATHUYECKYIO CHCTEMY PETHOHA;

5. TlpoBecTw aHamM3 W MPOTHO3MPOBAHHE CPEIHEMECSYHBIX CYMM OCAJKOB 3a
nocneanue 100 jier 1Mo JaHHBIM METEOPOIOTHYECKUX HAOMIONCHUH), UCTIOB3YST MOJICTTH BPEMEHHBIX
PSIIOB ¥ METO/IBI MAIIHHHOTO OOyUYEHHUS;

(OS]




6.  BbINOJHWTH YHCJIEHHOE MOJIEJIMPOBAHWE IPOLECCOB anddy3un  3arpA3HIIOIINX
BellecTB B arMocdepe OT TOYEHHOTO MCTOYHMKA C HCTIOJB30BAHHEM pOrpaMMHOTO KOMILIEKCa
ANSYS CFX, yunuThIBast BIXSHHE TypPOYTEHTHBIX MPOLECCOB U a’pOJMHAMUYECKHX (aKTOPOB;

7. OCyIIECTBUTb PACYET TPAcKTOPHH PAcTPOCTPAHCHHUS 3arpA3HSIOMMX BEIICCTB B
aTMoc(epe ¢ yd4eToM TypOyJIeHTHBIX >hpeKToB W HaATHINA TIpETSTCTBUH, UCHOIB3Ys METOMBI
BBLIYHCITHTEIBHOM THIPOANHAMAKY B TIPOTPAMMHOM KOMTITIEKCE ANSYS Fluent.

HayuHnas HOBH3HAa  paboOTBl  COCTOMT B pa3paboTKe  MaTeMaTHyecKoH — MOICIH
[IPOTHO3MPOBAHHS CPETHEMECSYHOM TEMITEpaTypbl BO3AYXA, [O3BOJISIIONIEN OIIEHWBATH U3MCHCHUS
TemIepatypel ¢ TOYHOCTBIO [0 1.6°C, oCHOBaHHOM Ha HEHPOCETEBOH ApXHTEKTYPE LSTM w
MpOaHATH3UPOBAHHOM Ha JIaHHBIX 32 100-netruit mepron (1921-2021 rr.);

- BBINOJIHEH MPOTHO3 IWHAMHKH BBIOPOCOB YITICKHMCIIOTO Trasa (CO2) u ofmux TPEHIOB
napaukoBsIx razos (I1I) 3a 19902022 rr., MpoBEAEHA aNMPOKCHMAIIH BbIOpocos I1I" 10 2050 r.;

- TodydeHa MaremarHyeckas MOICTb TypOyJIEHTHOTO TIOTOKA JbIMa TpH HATHIHHA
pensTCTBMM Ha TIYTH €ro pacmpocTpaHeHus OT TOYEYHOTO WCTOYHWKA, pa3paboTaHHas C
HCIIOTB30BAHUEM TTPOTPAMMHOTO KOMIIJICKCa ANSYS Fluent;

- BIIepBble MPHMEHEHO YpaBHEHHE Hagse-CTokca uisi MOJENMpPOBaHHMs TypOYJICHTHOTO
[TOTOKA JIbIMa C YUETOM BIIMSIHUS TIPETIATCTBHII Ha TPACKTOPHIO €r0 pacrpoCTPaHEHHUs! OT TOUEHHOTO
HCTOYHMKA BBIOPOCOB;

- paspaGoTaHa Mojeb Au(Y3MOHHOTO pacCeHBaHHA JLIMOBBIX BBIOPOCOB B aTmMocdepy ¢
HCIIOJTG30BAHUEM TIPOTPAMMHOTO  KOMIIJICKCA ANSYS CFX, yuuThBaromas JIHHAMAYCCKHE
XapaKTePUCTUKH MTOTOKA;

- BIIepBbIE NPHMEHEHO YPaBHCHHE MOTOKA SHEPTHH JUTA MOIeTHpoBaHus Tu(PHY3HOHHOTO
paccenBaHMs IBIMOBBIX BBIOPOCOB B arMocdepe OT TOUEIHOTO UCTOTHMKA,

- MOJyYeHBl KOJHYECTBEHHbIC 3aBUCMMOCTH CKOPOCTH H JABHOCTH  PaclpOCTpaHCHHUS
JIBIMOBBIX TIOTOKOB OT HANpAaBJICHWs W CKOPOCTH BETPA, HTO TO3BOMACT fosee TOYHO YYHMTHIBATH
aTmMocepHBIE YCIIOBHS TIPH POTHO3MPOBAHMH 3aTpA3HEHIA BO3/yXa;

— BEITTONHEHB! YHMCITEHHBIE pacdeThl (QUIBTPALMH PACIPOCTPAHEHHS MOTOKA KHUAKOCTH B
TIOPHCTYIO CPEIy C YIETOM paspbiBa MOPHCTOCTH, 1ITO [O3BOJISIET YYUTHIBATH THIPOANHAMUYCCKAC
IIPOIIECCHI B HEOHOPOIHBIX TLTACTaX, BAMAIOUIMC Ha KITUMATHYECKYIO CHCTEMY:

- TIPOBEJIEH AHATH3 CPETHEMECAIHBIX OCALKOB 33 1921-2021 rr., pa3paboTaHa MOZETb
[IPOTHO3MPOBAHHMS CPETHEMECAYHBIX  CYMM  OCAIKOB IO 2040 1. ¢ y4YeTOM pETHOHAIBHBIX
KTHMAaTHYeCKHX ocoOeHHocTed Kpipra3crana.

Kpipremsckast PecryOnvka  pacrionoxeHa B [leHTpanbHOM A3MH M XapaKTCPHU3YeTCH
BBICOKOTOPHBIM penbedom. OHa BKITIOUACT B ce6s1 MHOKECTBO FOPHBIX CKJIOHOB, IO OTHOIICHHMIO K
CONHIy W TIOTOKaM BO3[yXa, OMNpPEneIAcT 0COBEHHOCTh KJIMMAaTa M YETKO BBIDAKEHHYIO
BEPTUKAIBHYIO KITHMATHIECKYIO MOACHOCTE.

Ocobennoctn peibeda, Ha TeppUTOPUH Kpipreisckoit  Pecry6iukn  HabmoxaeTest
BepTHKANbHAS IOACHOCTh TaKXKe M B PacHpeieiCHHH 0Ca/IKOB, KOTOpass OCOOEHHO XOpOouIO
TIPOSBIISETCS B TETUIBIH MEPHO ¥ B LETOM 32 TOIL.

MHOTOYHC/IEHHBIE UCCIIEI0BaHNE MOKa3bIBAIOT, YTO B YCJIOBHAX r100aTbHOTO MOTEMICHUS
1Mo-pasHOMy BeAyT cebs TeMIepaTyphl, YCPEAHEHHBIC IO OTJETbHBIM pervoHaM. K3MeHeHHus
PErHOHATBHOTO KJIMMaTa IPOUCXOMIAT HacTo TOpasiio GpicTpee Ha (HOoHE TITO0ATBHBIX W3MCHEHHUH.

Ananuz u npoeHo3 KIUMAMUYECKUX OAHHBIX. [IporHo3upoBaHue KIMMaTa ¥ TOrOAbl —
JlaHHbIE, OCHOBAHHbIE HAa BPEMEHH, PEryIIPHO COBHpAIOTCS ¢ MHOTOYHCIICHHBIX B3aHMOCBA3AHHBIX
METEOCTAHIMH TI0 BCEH CTpaHe, a METOAbl MAIIMHHOIO 00ydeHusl TO3BOJISIOT THIATETBHO
aHAM3UpOBATh M MHTEPIPETHPOBATh WX JUIA OyayumxX TPOrHO30B Ha OCHOBE CTATHCTHUECKOM
JMHAMWKA. BpiOWpacM BpPEMEHHOH PpAll, copepxanmit  500-600 3HaUCHHH CpeIHEMECIYHOM
TeMITepaTyphl, X pa3duBaeM ero Ha TpH MHOXECTBA: 06yJatoNIy0, TECTUPYIOLIYIO H KOHTPOIBHYIO
BEIOOPKH, KOTOPBIE 3aTEM ITOJAIOTCS Ha BXOJ CCTH.




Uro6bl CIIPOTHO3MPOBATH 3HAYEHHS HECKOJIBKMX BPEMEHHBIX INAroB B OyxyIieM,
ucnonb3oBana ¢yHkius predictAndUpdateState a1st TPOrHO3MPOBAHUS BPEMEHHBIX IIArOB TI0
OIHOMY ¥ OOHOBJIEHHsS COCTOSHMS ceTH mpu Kaxaom nporHose. Cers LSTM obyuaercs
MPOTHO3UPOBATh H3MEHEHMs CPEIHEMECHYHON TeMIeparypbl C yuYeTOM 3HAYEHHs CperHeH
TEMIIepaTyphl B IPEIBIAYIIIHE MECSIIBI.

['mo6apHOE TOTEIIIEHHE BO MHOTHX MCCIICIOBAHUAX 110 U3MEHEHHIO KIIMMaTa CBS3bIBACTCS C
POCTOM MaJoif KOHIIEHTpAIWH YTIIEKHCIOro rasa kcox B atmocdepe (kco2=5x10*). Tlpu pemennn
3a1a49d TIPOTHO3UPOBAHHUS BPEMEHHBIX PSJIOB, WICHAMH KOTOPBIX SIBIISIOTCS SMHUCCHH M MTAPHUKOBBIC
rasel B dkBuBaiedTe CO> THICSYM TOHH B rox HaunHas ¢ 1990 mo 2018 rr., B KavecTBe HEHPOHHOM
cern ObUTa BBIOpaHA O0OOOIIEHHO-DErPECCHOHHAsT CETh, Pealu3ylomas METOAbI  SIICPHOH
anmpokcumanyy (GRNN). HenaBHue necele1oBanme B 0671aCTH NPOrHO3MpoBaH#s ¢ omommbio GRNN
npexnonaratot, 970 GRNN MosxeT O6bITh MHOr0O0IIAONIEH albTePHATHBHON TPaXHLHOHHON MOJEH
BpeMeHHBIX ps10B.OH MmoKaszan GOoJbIIME BO3MOXKHOCTH B MOJCTHPOBAHMM M MPOTHO3WPOBAHWM
HEJMHEHHBIX BPEMEHHBIX pSIOB M TOCTETIEHHO BXOJMT B PsIIBI  MHOTOIEJEBBIX, MIHPOKO
HCIIOIB3YEMBIX METOIOB. .

TToapo6HEIi aHAM3 KIMMATHIECKHX H3MEHeHH Ha TeppuTopyH KeIpresckoii PecryOmmku
rokasaj, uTo Temreparypa 3a nepuod ¢ 1885 mo 2020 rr. 3HAUMTENBHO BO3pOCTaA, TPH 3TOM
JTMHAMHUKA MMEET HEJMHEHHBIA XapakTep W B TMOCICAHHE JIECATHIICTHS TaKXKE CYIIECTBEHHO
yBEJTMYHIACK. BhllleyKkazanHble rpaQ MKy HMEIOT SIBHO MEPHOANYHOCTD M BO3paCTAIOMIHIL THHEHHbIH
TpeHx HaunHast ¢ 1970-ronos.

B cpeanem s Keiprenckoit Pecnybnukn B Onvokaiiiiee IECSTHICTHE OXHIACTCA
ToBBILICHHE cpeaHeil TemmepaTyps Ha 1,8°C, BenmunHa MOBBIIEHNS CPETHETOI0BOH TEMIIEPATYPBI
Bo31yxa 3a 90 neT (1925-2015 rT.) Ha OCHOBE JTHHEHHBIX TPEHI0B cocTaBuia 1,6 oC.

Mamemamuueckoe M00e1upoéanue pacnpocmpanenus 6blOpocoé 6 ammocgepy om
Mo4eyH020 UCMOYHUKA

1. TypOyneHTHass MoOjeNb pacHpoCTpaHEeHHs BBIOPOCOB B arMocdepy OT TOYEUHOTO
HCTOYHMKA C IPOrpaMMHBIM KoMIuiekcom Ansys Fluent.

Mozens TypOyJEHTHOCTH SBJISETCS MOJENbIO MHOrodasHoH TypOynenTHocTH. OHa
TpeICTaBIfeT COOOM MepBoe pacuImpente oqHOGAa3HOH € MOJIENH W NPHUMEHHMa NIPH pa3Je/ICHUH
da3, a1 CTPaTHUIMPOBAHHBIX (MM TIOYTH CTPATHQUIIMPOBAHHBIX) MHOrO(ha3HbIX k moTokoB H
KOTIa OTHOIIEHHE IUIOTHOCTH Mexay Gaszamu Onm3ko k 1. B oTux ciayvasx I0CTaTOYHO
HCIIOTB30BaTh CBOMCTBA CMECH M CKOPOCTH CMECH, YTOOBI YJIOBHTH B@XHBIC XapaKTEPUCTHKH
TypOYJIEHTHOTO TOTOKA.

VpapHeHus k and €, ONUCBHIBAIOIIME ITY MOJEIb, BEITTISAAT CIEAYIONIAM 00pa3oMm:
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KOHCTaHThI B 3THX YPAaBHEHHSX TakKWe K€, KaK M ONMCaHHbIE B paszele s oxHodasHoi k
€ MOJIEJIN.

2. TuddysHas MoaeTb paclpocTpaHeHHs BEIOPOCOB B aTMOChEDPY OT TOUEUHOTO HCTOYHHKA
porpaMMHBIM KoMIiiiekcom Ansys CFX.

8C__aU,C ) oW,C) oW.C )+£ K‘.ac +_@_ K‘g .
ol 0x oy Oz 0x 0x oy\ = oy

+i(K: oc j+E _(k +k,)C +0(C ).
oz 0z

rie C — KOHLEHTpallKs XUMHYECKHX BelecTs, ydacTBytomux B Moenu (CO, NOx, SO2 u TH),
U —ckopocts Betpa, Kx, K , Kz — koabdunmentst anddysnn, E — ncrounnkm BrIOpoCcoB,

K — x02pGUIHMeHTH OCaKICHHS (T CYXOTO H BIAXHOTO OCAXIEHHUS COOTBETCTBEHHO) U

Q(C) mpencTaBisitoT COO0H XUMHUYECKHE PEAKIIHH.

Vcromp3yroTest CeayOMUe MPEaON0KEHHS:

1. Craunonapusie ycious (0C/(0t=0)

2. Uy = Uz = 0 (cKopocThb BeTpa TOJIBKO B HAlPaBJICHNUH X U ABJIAETCA QYHKINEH Z)

3. IlepeHoC 0OBEMHBIM IBHKCHHEM B HAIPaBICHUH X MpeBbimaeT 11uddys3uio B Hanpasiennn X (Kx
=}

4. Otnoxennii B cucteme HeT (K1=K2=0).

5. B cucteme Het peakiun (Q=0)

Mooenuposanue pacnpocmparenus 6el6poco6 6 ammocgepy om moueyHo20 UCMO4YHUKA ¢
npozpammuuim komniexcom (1K) ANSYS

[IpoaHaTH3MpPOBaHBl BO3MOKHOCTH Tiporpammuoro kommiaekca ANSYS R 2019 CFX u
Fluent U1t KOMNBIOTEPHOTO TPEXMEPHOrO MOJIEIMPOBAHMS IbIMa M3 IbIMOBOM TpyOBl /[laHsl
OCHOBHBIe MpUHIHUIBI perreHus 3a1ad ANSYS R 2019 CFX u Fluent.




1.lnst Typ6ynenTHO# Moaemu B Ansys Workbench Beibupaercss komnonenT Fluent, koTopsrit
comepxuT: l'eomerprio oObekTa, ceTKy oObekta, ['panmunble ycmoBus, Ilowck pemeHus u
MOJy4eHHE PE3YIbTATOB.
rar co3IaHUS TEOMETPUH ONPEIEIISOTCSE KOMITOHEHTaMH “*JIbIMOBOM TPyOBI™:

Extrude - ¢hopma (LIHITHHIP) ABIMOBOM TPYOBI

Inlet 1 - BXOx IBIMOBOM TPYOBI

wall 1 - cTBOJ TBIMOBOH TPYOBI

Outlet 1 - BBIXOX IBIMOBOH TPYOBI

Enclosure - mpocTpaHCTBO IEIMOBOH TPYOBI

Inlet 2 - BXOJI MPOCTPAHCTBA IBIMOBOH TPYOBI

wall 2 - mpoCTpaHCTBO JIBIMOBOI TPYObI

Outlet 2 - BBIXOJ IPOCTPAHCTBA IBIMOBOH TPYOBI

2 Parts. 2 Bodies - ompenenenue )uaxkux (razoobpasyiomee) Teld (ABIMOBYIO TpyOy,

MIPOCTPAHCTBO) .
Paznen cetku anementos (Mesh) pacronaraetes B AepeBe IIPOEKTa M MO3BOJISET YIPABIATH
HacTpoiikamu ceTkn. OTpeneNseM TeHepaluio CeTKH, Ompeensercs MeTon - Automatic Method,
Scoping Method -Geometry Selection, Geometry - Apply.

3aganHue rpaHMYHBIX ycrnoswit. s storo ompenesnsercss Bkmaaka Boundary Conditions
(TrpaHMYHBIE YCIOBHUS), BBIOPATh B CIIMCKE TPAHMYHBIX ycaoBHH inletl, MpOBEPUTH, YTO THIIOM
JaHHOTO TPaHMYHOTO YCIOBHs sBIsieTcst velocity inlet (BX0a MOTOKa ¢ 3alaHUEM €TO CKOPOCTH), U
3aJaTh CJIeIyIOIIHNE TapaMeTphI:

Bxiaaxka Momentum (KOJIMYECTBO IBUKECHHUS):

Velocity Magnitude (BeTHdnHa CKOPOCTH) 2 m/s

Turbulence (TypOyn€HTHOCTB):

Specification Method Intensity and Hydraulic Diameter

(METO/ 3aJaHNsl WHTEHCHBHOCTD U THIPABINUECKUH IHaMeTD)

Turbulent Intensity (HHTEHCHBHOCTB TypOYJI€HTHOCTH) 5 %

Hydraulic Diameter (ruapaBmudeckuil muamerp) 4 in

Thermal (Tenmonepenaya):

Temperature (Temmnepatypa) 297

Ompenensiercss Scheme - Simplec

AHaJIOTHYHBIM 00pa30oM MOOUYEPEIHO 3a1aTh ITapaMeTphbl BCeX TPaHUYHBIX YCIOBHI:

inlet2:

Type velocity-inlet

Momentum: Velocity Magnitude - 0.4 m/s

Turbulence:

Specification Method Intensity and Hydraulic Diameter Turbulent Intensity 5 %

Hydraulic Diameter 0.8 in Thermal: Temperature 363 k outlet:

Type pressure-outlet (BbIxOm ¢ 3amaHuem gaBieHns) Momentum: Gauge Pressure
(ctatrdeckoe n3bpITouHOE Aapienne) 0 Turbulence: Specification Method Intensity and Hydraulic
Diameter Backflow Turbulent Intensity 5 % Backflow Hydraulic Diameter 4 in Thermal: Backflow
Temperature 310 k symmetry: Type symmetry (CHMMETpHS)

Brinaercs rpaduk mocie BoimonHeHns 200 utepanuii.

Jlins aHaM3a pe3yIbTaToB 3aMlyCKaeTCsl TOCT-IPOIECCOp, MOCIIE BBIMOTHEHHUS BCEX PacieToB
BblmatoTcss  rpadukm: “CTaTMuecKoe NaBleHHe IbIMa Ha mperpany (3mamme)”, “TypOyreHTHas
KMHETHYECKas JHEPTHs bIMa Ha mperpany (3aanue) ~, “BeKTop CKOpOCTH 10 BEIMYMHE [bIMA Ha
nperpany (3nanue)

[IponsBonuTces MAMIMATH3amKs pacyeTos (Solution Initialization Initialize) n BbITONTHACTCS
pacuet (Run Calculation Calculate) u Beiaercs pesynbrar.

2. JInst nudpdy3MOHHON MOJENH pacrpoCTpaHeHHs JbIMa M3 JbIMOBOH TpyObl B Ansys
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Workbench seiGupaercs kommonent CF X. KOTOPEIH TaKKe COMEPIKHUT: ['eomerpuio o6wekra, CETKY
obbekTa B Mechanical, I'pannansre yenosus, [lonck pemenus u nomyvenne pesynbTatoB B CFX,

B muddysuonnoit momemn PacIipoCTpaHeHHs JIbIMa W3 JBIMOBOI TpyOBI BBIBEIEHBI
YPaBHCHHUS, ONPENCTSIOME KOHIEHTPALHIO IbIMa B CTAllHOHAPHOM Cllydae W Iepexoj Ha
HCCTallMOHAPHEIH 3aBUCSIIHH OT BpeMeHH KOHICHTpaunu nabiMa.  MccenoBawbl  BaustHHe
METCOPOJIOTHYECKHX TAPAMETPOB M MAPAMETPOB IBIMOBOIi TPYOBI Ha paccenBaHHe 3arps3HSIONTHX
BEIICCTB, TAKMX KAaK CKOPOCTH BETpa, TEMIIEpaTypa OKPY)XalOLIEr0 BO3AyXa, CTAGHIBHOCTE
aTMOC(EpEI, TeMITepaTypa Ha BBIXOJE IBIMOBO TPYOBI, CKOPOCTH M BBICOTA JBIMOBOI TpyOBI
ITapameTps! MonepoBanus o6bekTa:

- Jlnuna npoctpancTsa -600M.

- Iwupura npoctparcTsa - 100M.

- BricoTa mpoctpancTsa -200wM.

- Juamerp BbIxona meima Nel TpyOsI(outlet]) - 20m.

- JImameTtp BBIXOMA TBIMa No2 TpyOsI(outlet]) - 25Mm.

- mamerp BbIXOTa BIMa No3 TpyOsI(outlet]) - 15m.
Ha ocHoBe BhImeykaszanmubx TapaMETpOB CTPOUTCH TEOMETPUs 00BeKTa B 3D MOJIEIMpPOBaHHH B
JaHHOM Clly4ae 3 TpyOBbl, ¥ IPOCTPaHCTBO.

Ha ocnoBe reomerpun 06sexra crpoutcs cetka (Meshing) onpenensrores apaMeTphl CETKH
“Meshing”: onpenensem meton - Automatic Method (AsTomarmnyecknii meton), Scoping Method
(Metox onpenenenus o0bema). 3amaercs napametp - Element size (Pazmep dJIeMeHTa)- 4m. [Ipouecc
(Meshing). Cosmanme cerounoit momenu Meshing ¢ kommnorenTom “Mechanical Model”. Tlo
AHAJIOTHYHBIM CITOCOOOM BHIIIEYKA3aHHOTO TIPUMEpA OTIPEICIISIOTCS TAPAMETPBI CETKH “Meshing” -
METOJI ¥ pa3zmep.

Ha srane onpenenenmus TPAHUYHBIX YCJIOBHH CO3/1a€TCS  JIOTIOJHUTEIbHAS TIepeMeHHas
(Additional variable) (Hepearupyrommas ckasspHas cocTaBisiomas) OyaeT HCIOMb30BaThCs JUTS
MOZCTIMPOBAHHUS PACCEUBAHMS IbIMA M3 BEHTHIISLIHOHHOTO OTBEPCTHS.

B crammonapuoit cumyssimm, HCTOJIB3YCTCA  MOJUICP)KKA WHUIHATM3AINYA 3HAYCHHH
pemarenem ANSYS 2019 R3 CFX-Solver ocrasmp MHHUOMATA3AINI0 BCEX NaHHBIX, MMOIydaem
TpaQuKh  pacrpocTpaHeHHe 3arpsI3HUTENCH BO3IyXa B pesxrMax (Streamline) u (Isosurface).

Hucnennoe vooeruposarnue npoyeccos guibmpayuu  xcudxocmu u NPOCHO3UPOBAHUE
ocaodkog: YwucnenenHoe MOZC/MPOBaHUE MMEPeHOCa MAacCHBHOM mpuMecH Hax OrPaHUYEHHON
TEpPUTOPHEH, MMOIETHPOBaHHE TIpoLiecca TCTIIOBJIAronepeHoca B HeOAHOPOTHOM MOPHCTOH cpeste
€ Y4€TOM paspeiBa moprctocTH. I[Ipornosmposanme BPEMCHHBIX PSJIOB OCAAKOB C TOMOIIBIO
HEHPOHHBIX ceTell Ha Python (LSTM, RNN, CNN mozesn). IlomydeHs! pe3ymbraTsl YHCIeHHOrO
pacdeTa GUIBTPALMH TOTOKOB KHUIKOCTH B TTOPUCTYIO CPENy C YYeTOM pas3pbiBa MOPHCTOCTH JUTS
OUCHKH T'MIPONMHAMHYECKHX ITPOLIECCOB, BIMSIOMIMX Ha KITMMaTHYECKYIO CHCTEMY PETHOHA

AbapacakoBa A.B.: Jloknan okoHueH. Crniacu6o 3a BHUManue!

BOIIPOCBI 11O TOKJIALY.

AbnysutaeB A.A. K.T.H., JOLEHT

1.Bompoc: Kakas ckopocts BETpa IIpH OTIPEIE/ICHHH MOTOKA 3arpsA3HSIOMMX BEIIECTB OT
TOMEYHOTrO HCTOYHMKA MM D DY3HOH Momemn?

OTtBer: Otger K fepsoMy  Borpocy. CkopocTs BeTpa B auddys3HOi Momenn Swm/c pH
ONPENCNICHAN TIOTOKA IBbIMa 3arPSI3HSIOMINX BEMIECTB OT TOYETHOTO HUCTOYHHKA.

2.Bompoc. Kaxoii kospduriment mhhy3un?

OTBeT k0O BTOpOMY Bonpocy. Ilpu nuddysuoit momenn IIPH OTIPEJIETIEHHUH TTOTOKA JBIMA
3arpsI3HSIOMMX BEIIECTB OT TOYEYHOTO MCTOYHHMKA ONPEICTIAETCS BBIPaXXEHUEM TIEPBOTO 3aKOHA
DuKa, CBA3BIBAIOIIETO TPAIHEHT KOHLICHTpAllMH BEWIECTBA [MOIb/MY/M] 1 TGOY3HOHHBIA TOTOK
[Mone/M?/c], T.e. YKa3bIBACT HAIIPABIIEHUE TTOTOKA OT OOJIBIINX KOHICHTPAUHHI K MEHBIIINM,

OposobexoBa A.K. K.¢.-M.H., T01eHT.




1.Bonpoc: IlpeaycmarpuBaeTcss JIH BJIQKHOCTH BO3IyXa TIIPH ONPENENIEHHH IIOTOKA
3arpsI3HAIONIMX BEIIECTB OT TOYEYHOI0 HCTOYHHKA?

Oteet: B o6enx monemnsix: muddy3noHHOR U TypOYJIEHTHOHM BIAXXHOCTh BO3/yXa Ha MOTOK
3arpsA3HSIONIMX BEHIECTB OT TOYEYHOIO HCTOYHMKA HE YYHTHIBAETCS, PAacCMaTpUBACTCS TaKHe
mapaMeTphl Kak: TeMIepaTypa Bo3dyXa U CKOPOCTb BETpa B OJHOM HAlpPABJIICHWH B OINPEICTICHHOM
MIPOCTPAHCTBE.

2.Bonpoc: Kakue nannbie MOMAIOTCSI Ha BXOJI TTOCTPOEHHS T HeipoceTeBoH Monenn?

OTtser: J[aHHBIE TTO CPEIHEMECSYHBIM TemIiepaTypaM HaunHast ¢ 1921 mo 2021rr. Mexonnsie
JIAHHBIE COAEPIKAT OJIMH BPEMEHHOMU PsIJT C BPEMEHHBIMHU IIaraMH, COOTBETCTBYIOIIMMH MECSIIAMHU H
COOTBETCTBYIOIIMMHU 3HAYECHHSIMH CPEIHEMECSIMHON TemrepaTypsl. BeIxon mpeactaBiseT coboi
MAaCCHB SY€EK, TJI€ KaX/IbIH 3JIEMEHT MpecTaBsieT co00i 0IMH BpeMEHHOM 1ar.

1608 H.H. K.T.H., 101IeHT

1. Bonpoc: Kakue npo6iemsr Bel paccmaTprBaeTe B BalleM HCCIIEIOBaHUNA?

OTtBet: B nccrieioBaHUU paccMaTPHBAIOTCS CIICAYIOIINE TPOOIEMBI KaK:

CpaBHHUTENBHBIN aHAIN3 W TIPOTHO3 TIOBBIILIEHHE TEMIIEPATYPBI, CIIEI0BATENBHO CO BPEMECHEM MEHSICT
MIOTO/IHBIC YCJIOBUS U HapymIaeT OObIYHBIN MPUPOIHBIN OalaHC.

BBIOPOCHI TMAPHUKOBBIX Ta30B KOTOpPOE 3aJEp/KMBAIOT COJHEYHOE TEIMI0, YTO MPHUBOIUT K
rI00aIbHOMY MOTETICHHIO W W3MEHEHHMIO KiIMMarta. B HacTosimiee Bpems IJIaHETa HarpeBaecTCs
ObICTpEe, YeM KOT1a-In00 B HCTOPHH YETOBEUECTBA. DTO CO3AAET MHOKECTBO PHUCKOB IS JTIOICH 1
BCEX OCTATBHBIX (JOPM KHU3HHU Ha 3eMIIe.

Kapumbaes T.T.. K.T.H., 1011€HT.

1.Bonpoc: [Tpy kakux auama3oHax rpaguk KOHIEHTpalUH AbiMa OyneT KosebarebHOoMH ?

Otger: B uccnenosanmu o 1upGy3noHHON MOJIENH TIOTOKA JIbIMA OT TOYE€YHOTO HCTOYHHKA
rpaQuK KOHIEHTpPAIWKM [bIMa BO3pacTaeT 10 acCHMITOTHYECKOro 3HaueHHs aocturas 90% ot
KOHEYHOI0 3HAUeHHWsS B 3aBUCHMOCTH OT I0Ja4d BETpa C OTHOM CTOPOHBI OIPEAEIEHHOTO
mpocTpancTBa. VIMeroTest 34 sKCrieprMeHTa TIe T01al0TCs Pa3HbIE CKOPOCTH BETPA C Pa3HBIX CTOPOH
MpOCTpaHCTBA TIe 00pasyroTcsi BHXPH BETpa M COOTBETCTBEHHO rpaduk JbMa Oyner
KOJIeOaTeTbHBIM.

lasasitoBa b. noueHT

1.Bonpoc: YuuTeiBaeTcs ju B TypOyIeHTHOH Moen “Po3a BeTpoB™ Ha MOTOK JbIMa?

OtBeT: “Po3a BeTpoB™ - IpH TypOYJIEHTHON MOJIEJIM Ha MTOTOK AbIMA HE YYUTHIBAJICS, TaK KaK
B HCCIEIOBAHWH ONpEICICHBl ~ CKOPOCTH BETpa B OJHOM HAIPaBICHHH B ONPEIECICHHOM
MIPOCTPAHCTBE

OcmonoBa P.Y. .T.H., 101

1.Bonpoc: Kakoi METOT MM KaKHE BEIYUCICHHS UCIIOIB3YIOTCS TIPH TypOyJIEHTHOH MOEIH
MOTOKa BBIOPOCOB B MPOIIECCE WX PACIIPOCTPAHEHUS M3 TBIMOBOH TPyOBI?

Oteer: Bromuucnenus B mporpamMmHoM komriekce ANSYS Fluent mpu TypOynieHTHOR
MOJZIEJIA TIOTOKA 3arpsi3HUTENel B aTMocepy U HUX pacpoCTpaHEHUs U3 AbIMOBON TPyObl Ha ITyTH
NPENSTCTBUA MPOBOIUTCS C TTOMOIIBI0 METOa KOHEUHBIX 371eMeHTOB. CO3/1aHbl MOJIHUTOHAIBHEIE
CETKH U TPEXMEPHBIX MOJENeH Ui pealH3allid METOIa KOHEYHBIX 3j1eMeHTOB. Ha pucyHkax
MIOKA3aHO KaK MEHSIETCSl TPACKTOPHUS MOTOKa MPUMECeH B 3aBHCUMOCTH OT TIPEMATCTBUA. B Moxenn
MOCJIE CTOJIKHOBEHHS C MPETSTCTBUEM TPACKTOPHS MOTOKA 3arps3HSIOLINX BEIECTB HANPABIIACTCS
BBEPX.

BricTynieHHe HAY4HOTO PYKOBOAHTEIs.
1.CyaaiimanoBa C.M. 1.¢.-m.H., npodeccop. JluccepTanToM BBITIOJIHEHA OompImas,
HHTepecHast paboTa, OblTa MPOSBICHA CAMOCTOSITEIBHOCTD B BBITIOJTHEHHH HAYYHOTO MCCIIEI0BAHHUS
W Ha JIOCTATOYHO BBICOKOM HAy4YHO-TIPAKTHYECKOM YPOBHE.

B uenom auccepraunonnas pabora AbapacakoBoit A.b. ¥Meer 3aBepuieHHBIH Xapaktep. B
Xoze uccienoBanusi AbapacakoBa A.b. mpojesana 10CTaTOUHO IITyOOKHH CPaBHUTENILHBINA aHaAIH3
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HAYYHBIX MOIXOIO0B K JAHHOH npo6reme. Ha 10CTaTOYHOM BBICOKOM YPOBHC BBISIBMJIA TTPOTHO3
KIMMATHUYeCKUX JaHHBIX Ha TEPPUTOPHH KblpreiscTana Ha — Ommkafmne  AeCATHIICTHE.
Pa3paGoTaHHBIE MOJEIH TTO3BOJIAIOT > })eKTHBHO MPOTHO3MUPOBATH KIMMATHHECKHAC napameTpsl,
BKJTIOYAs CPETHEMECSUHYIO TeMIIEpaTypy BO3AyXa, OCAIKH ¥ AWHAMHKY BBIOPOCOB 3arpsA3HAIOMINX
BelIECTB, UTO CHOCOOCTBYET Oosiee TOUHOMY aHATH3Y KTAMATHIeCKAX W3MECHEHWH B OTHETBHBIX
pernonax KeIprescrana; MaTeMaTHieCKue MOJIEJTH PAacTIpOCTPaHEHH|sl BBIOPOCOB A3 IBIMOBBIX TpYyO,
VUHMTHIBAIOIINE BIMSHAC TIPEeNSTCTBAR H METEOPOJTOTHICCKUX (akTOpOB, MO3BOJISIOT OLCHHBATH
TPaeKTOPHH JIBFIKCHHS 3arPS3HAIOMINX BelLIleCTB B aTMOC(epe ¥ TPeICKa3bBaTh 30HBI HauOOJBIIETO
/X HAKOTUTEHHMS; TpUMEHEHHE ypaBHCHHH Hasbe-CToKca ¥ TIOTOKA SHEPTHA [UTs MOTICTMPOBAHMA
TypOyneHTHBIX U MH(QQY3HOHHBIX MPONUECCOB [T03BOJISIET TTPOBOINTH TOYHBIE PACHEThI AMHAMUKH
aTMoc(epHBIX BBIOPOCOB B TPEXMEPHOM IPOCTPAHCTBE C YYETOM HECTAlMOHApHBIX (baxTopOB;
HCIIOJIb30BAHUE MPOTPAMMHBIX KOMIIIIEKCOB ANSYS Fluent u ANSYS CFX naeT BO3MOXKHOCTB
pernaTh CTalMOHAPHBIC ¥ HECTALMOHAPHBIC sanaun B 3D-MOIETMPOBAHKH, UTO TIO3BOJISCT TIOBBICHTE
TOYHOCTH PacyeToB IMPOIECCOB TEPeHOCa 3arpsI3HSIOMIMX BEIIECTB B arMocdepe; TOJTYyIEHHBIC
KOJIMYECTBEHHBIE 3aBUCHMOCTH CKOPOCTH W JalbHOCTH pacrpoCTpaHeH!sl ABIMOBBIX MOTOKOB OT
HaTpaBJICHUS U CKOPOCTH BETPa, cTa6UIBHOCTH aTMocdepbl, TEMITEPaTyphl MIOTOKA Ha BBIXOZE M3
TpyOBI, TeMIIEpaTyphl BO3IyXa MOTYT GBITh HCTOTH30BAHBI TIPA IKOJIOTHHEECKOM MOHHMTOPUHIE U
pa3paboTKe Mep IO CHINKCHHIO BPEIHOTO BO3IEHCTBYS TPOMBILLICHHBIX BBIOPOCOB; pa3zpaboTaHHBIE
[IPOTHO3HBIE MOJIEIN M3MEHEHUS TEMNEPATypbl BO3yXa M OCAIKOB MOTYT OBITh NMPUMCHEHBI B
CeMbCKOM XO3SHCTBE, BOJHBIX Pecypeax H TIpaloCTpOUTEIBCTEE JUIS aJalnTaldi K M3MEHEHHSIM
xMata 1 SGQEKTHBHOTO YIPABJICHUS TPUPOIHBIMH pecypcamH.

OleHMBas IMCCEPTAHOHHYIO PaboTy A6mpacakoBoii A.b.. mo Teme “MareMaTH4eCKOe
MOJIETUPOBAHNE PETMOHATBPHOTO KiuMara Ul OT/IeNBHBIX 00TacTen Kpiprei3cTana” , B LETIOM
cleyeT OTMETHTb, 4YTO OHa MPEACTaBIACT coBoil 3aKOHUYEHHOE HaydyHOe HCCIICIOBAHNC,
[IOCBSIIIIEHHOE aKTyalbHOM TpobiemMe, BBIMOIHEHHOE Ha BBICOKOM HAy4HO -NPAKTHYECKOM YPOBHE,
3aKIoYaeT Pl HOBBIX [ICHHBIX HaydHBIX 0600IIeHN, W TNPAKTHICCKHX peKOMeHIalni,
COOTBETCTBYET TPEOOBAHUAM HAK TIKP, npeassBIseMbIX K IHCCEPTALMAM Ha COMCKaHHWE YIEHOH
CTETIeHH KaHiaaTa GU3KKO - MaTeMaTHIeCKUX HAayK 110 criermansiocTu 05.13.18 - MaTeMaTHIeCcKOe
MOJIe;THPOBAHHE, YHCTICHHBIE METO/IBI M KOMITIEKCEI MIPOTPaMM.

BoicTyn/ieHHe PEleH3eHTOB:

IlepBbIil peUEH3EHT.

1.dyimoxon K.JL K.(}.-M.H, IOIeHT.

B jmccepTanMoHHOH padoTe A6npacakosoii A.b. mecnexyercs W3MEHEHHE PETMOHAIBHOTO
KMMaTta OTHeNpHBIX obOmacted KoIpreiscrata, TJI€ Habmro1aeTcsl WHTEHCHBHOE TEXHOTCHHOC
BO3IEICTBUE HA COCTOSHHUC OKpYIKarouien cpeabl.

ABTOPOM WCTIONIE30BaH METOJl MaTeMaTHHecKoro MOJIETAPOBAHUS JIBUIKCHUS BO3IYLIHOA
Macchl Haa 0CTaTOYHOH  GONBLIOH TeppuTOpHEil, COMepXKAINX ~HCTOTHHK 3arpsi3HEHMS.
MareMaTuyecKie MOJIETH PacinpOoCTPpaHCHH BBIOPOCOB B aTmocdepy J0CTaTOHHO XOpOoLIO
WcceoBabl  aBTopoM. st TIpOBEICHHA gYiC/IEHHBIX OKCIIEPMMEHTOB  AdpacakoBa Ab
HCTIOTB30BANIA COBPEMEHHBIC BBIYMCIHTEIILHBIC TEXHOIOTHH.

K pexoMeHIaIMsIM CIeyeT OTHECTH:

1. IIpoBecTH CpaBHHTENbHbIH aHATH3 PE3yIETATOR CBOMX MCCJIEIOBAHUM ¢ H3BECTHRIMU
pe3y/bTaTaMH M3 IMTEpaTypHBIX HUCTOYHHMKOB.

JlnccepTanvoHHas paboTa COOTBETCTBYET BCCM Tpe6OBaHMSM, BBIIOTHEHA Ha BBICOKOM
ypOBHE, CYHTALO, YTO paboTa 3aBepIIeHa 1 MOKHO BBIXOIHTH Ha 3aIIMATY MO CIIEIHATBHOCTH 05.13.18
_ MaTeMaTHIecKoe MOIETUPOBaHUE, THCIIEHHBIC METOIBI 1 KOMILIEKCHI TPOrpaMM.

OTBeT coMcKaTe/d PEUECH3EHTY:
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['my6okoyBakaemsiii Katipatr [lyimokosuu, 61arogapio 3a Ballle pe3eHLMPOBAaHUE HaIIeH
paOoTBI, TOJIOXKUTENBHYIO OLEHKY. Bamm 3ameuanusi OyIyT ydTe€HBl HaMH INPHOKHYATEIBHOM
opopMeHUH pabOTHI.

Bropoii peneHsenT.

2. AobikeeB K.JK. K.T.H., 101IeHT

JuccepranmmonHble nccaenoBanus AdnpacakoBoit A.b. cBsi3aHa ¢ 0IMH U3 BaXXHBIX TPOOIEM
CETOIHSILITHETO JIHS, IIT00aTbHOe H3MEHeHHe KinMaTa. [ modaibHoe H3MEHEHHE KiIMMaTa KacaeTcs He
TonbKo KbIprei3cTana HO M 1o BceMy MHpY. OcoOEHHO Moc/IeIHHE AECATHIIETHS KIUMaTHYECKUH
mokazaTelb Kak TeMIlepaTypa aTMOc(epHOro BO3/AyXa I10Ka3al HEITWHEHHBIA pPOCT, a TaKXKe
mpobeMa BBIOPOCOB 3arpsi3HUTEICH B OKPYKAIOIIYIO Cpelly YCHIIMBAeT MapHUKOBBIA 3ddexT u
MIPUBOJINT K MTOBBIIIEHUIO TEMIIEPATyphl BO3AyXa.

Uccrnenosatenbckas pabora AbmpacakoBoil A.B. B 11€710M MOXKHO cUUTAaTh 0OOCHOBAHHBIMH.
Ocob0 X04eTcst OTMETHUTH:

1. IlpoBeneH moOApPOOHBIM aHAIW3 KIMMATHYECKMX W3MEHEHHH Ha TEppUTOpPUHU
Ksipreiscrana.

2. PazpaboraHHBlE MOJENM TO3BOJISIOT  YCIENIHO H3YYHUTh IPOTHO3MPOBAHUE
KITUMaTHYECKUX JaHHBIX.

B kauecTBe 3aMeuaHuii Kk AuccepTallMOHHON paboTe Cae1yeT OTHECTH CIEAYIOLIEE:

1. Tlo odpopMIeHHMIO W HAMOJTHEHUIO CITUCKA HCIOIB3YeMOW JHTEepaTyphl, B padore
UCTIOJIb30BaHbl HE BCE HUMeronIMecs HH(OpPMAalMOHHBIE PECYpChl, KacaroIlHecs
JIAHHOU TIPOOJIEMBL.

2. HmeroTcs CTHIIMCTHYECKHE OLIMOKH.

Cuynraro, 4TO MO aKTyalbHOCTH, Hay4YHOH HOBM3HE, MPAKTUUYECKOHW 3HAYMMOCTH H 00BEMY
BBIITOJTHEHHBIX HCCIIEOBaHUH, pabora AbmpacakoBoit A.b. COOTBETCTBYyeT BceM TpeOOBaHHUSAM
BBITIOJTHEHA Ha BHICOKOM YPOBHE, CUMTALO, YTO paboTa 3aBepIIeHa ¥ MO>KHO BBIXOJIMTH Ha 3aIINUTY 110
cnenranpHocTh 05.13.18 — MareMaTndeckoe MOJAETHPOBAHHUE, YUCICHHBIE METOABI M KOMILIEKCHI
IPOTpamM.

OTBeT conckaTe/Isl peleH3eHTy:

['mybokoyBaxkaembrit Kamap JxonnombekoBus, Onaromapro 3a Ballle pPE3eHLMPOBAaHUE
Hamedl paboThI, MOJOXKUTEIBHYIO OICHKY. Bamm 3ameuanusi OyIyT yuTeHbl HaMH IpH
OKOHYATeITbHOM 0(OPMIICHUU PabOTHI.

BBICTYIINJIN:

w1608 H.H. k.1.H.,001. Tema nmuccepranmn AbapacakoBoi A.b. 10cTaTtOyHO akTyaabHa B
u3MeHeHnn kimMara Keipreiscrana u TpeOyer riay6okoro Hay4yHOro wucciemoBaHus. OueHka
OyaymuX HM3MEHEHHH KiIMMara U HMX TMOCIEACTBUH HMEIOT CYIIECTBEHHOE 3HAuYeHHE TIpU
TUIaHUPOBAHUHU COLIMAIbHO-DKOHOMHYECKOTO pa3BUTHsI pernoHOB Keipreisckoit PecrnyOmmku, 4ro
o0ycnaBiIMBaeT akTyalbHOCTh JaHHOU paboThI.

K 3ameuanusm no nuccepralnoHHON padoTe cilelyeT OTHECTH:

- B aBTopedepate Gomee rirydxe pacKphITh MOJOKEHHUS, BBIHOCHMBIE Ha 3allUTY;
- B paboTe KOHKPETU3UpPOBATh QJIrOPUTM IIPOTHO3a CPEIHEMECSYHOM TEMIIepaTypsl
aTMoc(hepHOTro BO3AyXa ¢ MOMOILIBI0 HEHPOHHBIX CETEH.
Juccepranmonnast pabora AOapacakoBoit A.b. Ha Temy: “MaremMarnueckoe MOIETUPOBAHHE
PETHOHANIBHOTO ~ KIMMaTa s OTAeNbHBIX obnactedl  KelpreizcraHa”  COOTBETCTBYET —TIO
cnenuasbHOoCcTH (05.13.18 - Matemartnyeckoe MOAETUPOBAHNE, YACIEHHBIE METOAbI U KOMILJIEKCHI
IpOTpamMM.

PexoMeHyt0 3aBepmuTh padoTy M MpPEACTaBUTH K 3ammmTe Mo crneunnanbHoctd 05.13.18 -
MaTeMaTH4YeCKOe MOJEIMPOBAHUE, YUCIECHHBIE METOAbl Y KOMILIEKCHI TPOrpPaMM.

Kapum6aes T.T. k.T.H., nou. PaboTta, HEeCOMHEHHO, aKTyaJibHasi, IPOBEAECH TOIPOOHBIHA
CPaBHUTEIBHBIN aHAJIN3 W MPOTHO3 KIIMMATHYECKHX JaHHBIX B U3MEHEHWH Kiumara. J{uccepramus
BBINTOJTHEHA Ha XOPOIIIEM HayYHOM YpOBHE, IMEET HayUHYIO0 HOBH3HY U IMPAKTHYECKYIO LIEHHOCTb.
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B ka4ecTBe 3aMevaHHs CleIyeT OTMETHTH, 4YTO B aBropedepate TpeOyeTcs BHECTH
AOTIOTHEHUS ¥ KOPPEKTHBBI OTHOCHTEIIBHO TOJIOKEHH, BEIHOCHMBIX Ha 3alIUTY.

B nenom nmcceprannonnas pabora A6mpacakoBoit A.B. IPEJICTABIISAET COOOM 3aKOHYEHHOE
HayqHOC HCCIICI0BAHNE, TOCBSUICHHOE aKTYalIbHOH NPOOIIeMe, BBITOTHEHHOM Ha BHICOKOM HAYYHO-
IIPAKTHICCKOM ~ YPOBHE, COOTBETCTBYET TpeOOBAaHHUS NPEABABIAEMBIM K  KAHIUIATCKUM
AUCCEpTAlMAM IO crienmanbHocTH 05.13.18 - MaTemMaTHueckoe MOETHPOBAHHE, YHCIECHHBIE
METOJIBI ¥ KOMIIJIEKCHI TIPOTPaMM.

PekoMeHIyl0 3aBeplIMTh W TNpencTaBUTh K 3amuTe Mo chemuambHocTd 05.13.18 -
MaTeMaTHIeCKOe MOJIETTHPOBAHNE, YHCIICHHBIE METOIBI  H KOMILIIEKCHI TPOTPAMM.

IlIpencenarens K.¢.-m.H.,n0uent JKanapos M.T.

Hucceprannonnas pabora AbpacakoBoit A.B. BBITIONHEHA HA 0CTATOYHO BHICOKOM YPOBHE
M TIPEJICTABIACT COOOM 3aBEPIIEHHYIO HAYYHO - MCCIEN0BATENBCKYIO paboTy, BBITIOJIHEHHYIO Ha
aKTyallbHyl0 ~TeMy, OOJagaiollyl0 HaydHOM HOBHM3HOM ¥ IPAKTHYECKOH 3HAYHMOCTDIO.
Juccepratnontas paboTa CONEPKHT pe3yIbTaThl MATEMATHUYECKHX MOLEIeH 110 BIIUSTHUIO
TIapaMeTpOB Ha H3MEHEHHUE KITMMaTa OTAEIBHBIX obiactelt Keiprezcrana.

B pabote npesicTaBieno 10cTaTouHOe KOTHYECTBO CTATHCTHYECKHX JAHHDBIX 110 HCTOUHHKAM
KmuMaTa. bonbmias 9acTh 3THX JaHHBIX JOCTATOYHO XOPOLIO COTJIacyeTcsl C MOJyYeHHBIMU
pesynbTaTamMu. Kpome Toro, amccepranusi COAEpKUT aHATH3 M IIPOTHO3 MO TeMe HCCIIeI0BaHHS.
3amedaHus 1Mo paboTe MaTOYNCIICHHBL.

M3 He0cTaTKOB paboTEI MOXKHO BBIIEIUTH CIEAYIOLICE:

1. IIpoBecTr aHaM3 IO TeMe HCCIIENOBAHHS C MTYOIHKALHAME JPYTHX aBTOPOB.
2. JloBecTH TexHHYeCKOe O(OPMIICHHE [0 HEOOXOIMMOrO YPOBHS, HMeEETCs
HEIOpadOTKH CTHIIMCTHYECKOTO XapaKTepa.

CrenanHOe 3aMeJaHHe HOCST XapakTep TOKETAHHI 1 He CHIKAST 3HATHMOCTH paboTHI U ee
BKJIa/1a B PEIIEHHE aKTYaIbHOM M CJI0KHOM HAYYHOM POOIEMBI.

Bwmecte ¢ Tem, cunTaro, 9To amccepTalMOHHOE HCCIEN0BaHNE AbnpacakoBoit A.B. sBisercs
3aKOHYCHHBIM Hay4HBIM TPYJIOM, COOTBETCTBYeT BceM TpebGoBanmsM HAK TIKP u moxer OBITH
PEKOMEHIOBAHO K 3aIlUTE.

B menom mpencraBienHas paGoTa 3aciyKHBAaeT TONOKHTETBHON OINEHKH. [Toctymumno
NPEIUIOXKCHNE PCKOMCHIOBATh AWCCEPTAlMOHHYI0 padoty AbapacakoBoit A.B. k 3ammTe Mo
cnenranpHocTH 05.13.18 - MaTemaTHYecKOe MOIETMPOBAHHE, YHCIEHHBIE METOMB M KOMIUTEKCEI
IpOrpamM.

IToce obcyxaeHUs TPUHSTO:
3AKJIKOYEHUE

Ilo npenBapuTenpHOI anpobaunu auCCcepTaHOHHOM paboTer AGnpacakoBoit A.B.. Ha Temy
“Marematnyeckoe  MOIETMPOBAHUE PETHOHAILHOTO  KJIMMAaTa JUIT  OTHEJBHBIX oOacTei
Kbiprescrana” Ha coumckaHme yJdeHOW CTeleHM KaHIMIaTa (GHU3MKO - MaTeMaTHYeCKHX HayK 110
crenranbHOCTH 05.13.18 - MmaremaTHueckoe MOJICITMPOBAHUE, YHUCIICHHBIE METOABI W KOMIIIEKCEI
IIpOrpamm.

AKTyaIbHOCTh paboThl. COBpeMEHHBIE M3MEHEHHS KIMMATA OKa3hIBAIOT 3HAUMTEIBHOE
BIIMSHUC Ha PAa3sTMYHBIE PETHOHBI MUpA, BKMouas KbIprei3craH, KOTOPHIH OTIHYACTCS CIOKHBIM
TOPHBIM pebe()oM M pazHOOOpasHeM MHKPOKIMMATHUECKHX 30H. MccileqoBaHue KIMMATHYECKHX
M3MCHCHHH B JIAHHOM DPErMOHE MMEET BaXHOE 3HAYCHHE JUIS TIPOTHO3HPOBAHMS BO3MOXKHEIX
NPAPOTHBIX KaTacTpo(d (3aCyX, HABOIHEHHH, H3MEHEHHUS BOIHBIX PECYPCOB, JEeTpaJalluy JIETHUKOB),
a TaKKe JUlsl ananTalui CeJIbCKOTO X035HCTBA, THAPOIHEPTETHKH U IPYTHX CTPATETHUECKH BAKHBIX
OTpacjeN 3KOHOMHKH.

B ycnoBusax riobanbHOro moTernsieHHs ocoGyro 3HAYMMOCTh npuodperaer paspaboTka
TOHHBIX M HAJICHKHBIX MaTEMaTHHECKMX MOJIEIICH, TTO3BOIISIONINX aHATH3UPOBAT U IPOTHO3UPOBATH
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KJIHMaTHYECKHE TTPOLIECCH] HA PErHOHAIIBHOM ypOBHE. Takue MOIei HEOOXOIMMBI IS
e OueHku  JMHAMHKH  TEMIEpaTyphl,  OCAIKOB,  BI@KHOCTH W  JPYTHX
METEOPOJIOrHUECKHX 1TapaMETPOB B OTAETBHBIX paitoHax KeIprei3crana.

. Pa3paboTkn cueHapueB M3MEHEHHUS KiIMMara W WX TOCJIENCTBHH U KOHOMHKH,
3KOJIOTHH U COLIMAIIEHOTO Pa3BUTHSI.

. [Monnepxkn NpHHATHS pelIeHuit B chepe BOIHBIX PECYPCOB, CENBCKOTO XO3SHCTRA,
IPaZioOCTPOUTENBCTBA U YIHEPTOCHAOKECHHSI.

Kpome Toro, y4nThIBas OrpaHHYEHHOE KOJHYECTBO METEOCTAHIMH B TOPHBIX paioHax
KbIprei3crana, MaTeMaTHYECKOE MOJESTHPOBAHHE CTAHOBUTCS BAKHBIM HHCTPYMEHTOM JUIS
BOCIIOJIHEHHST TPOOENIOB B JaHHBIX W TOBBIICHUS TOYHOCTH TIPOTHO30B. McceienoBaHne
PETHOHATIBHBIX KJIMMATHYECKHUX XapaKTEPUCTHK, OLEHKAa OYyIyUIUX H3MEHEHHMH KIMMara U HX
MOCICICTBUH MMEIOT CYIECTBEHHOE 3HAYEHHWE TPU TIAHUPOBAHHH COIHAILHO-YKOHOMHUYECKOTO
pa3BuTHs perdoHoB Keiprerckoit PecmyOnmku. Habmogaemble pervoHaabHBIE KIMMaTHUYECKHE
M3MEHEHMS UMEIOT TEHICHLMIO K TTOBBIMIEHHIO CPEIHEr0I0BOM TeMIIepaTyphl BO3yXa, TPH ITOM
HauOOJBIINH POCT OTMEYaeTCs ¢ cepearHbl 1970-x rT.

Taxuwm obpa3zom, uccieioBanHe 110 JAHHON TeMe SIBISETCS aKTYaTbHBIM KaK ¢ HayIHOH TOUKH
3pEHHsS, TOCKOJBKY CIIOCOOCTBYET pa3sBHTHIO METOIOB PErHMOHAIBHOTO  KIMMAaTHUECKOTO
MOJIETMPOBaHUs, TaK M C TIPAKTMYECKOH, TaK KakK pe3yibTaThl MOTYT HCIIOJIb30BATHCS
rOCYIapCTBEHHBIMH U MEXKIYHAPOIHBIMH OpPraHU3alusIMH I pa3paboTKH CTpaTeruii aganTtamniuy K
U3MEHEHHIO KiMMaTta B Keipreizcrane.

Ieanr quccepTanMoHHOI padoThl - pa3paboTka ¥ NIPUMEHEHHE MaTEMaTHYECKUX MOJIeeit
JUISL aHalTM3a M MPOTHO3WPOBAHMS KIMMAaTHYECKHX IapaMeTpoB (CpemHEH TemrepaTypsl BO3ayXa,
ypoBHst CO2 ¥ 0CaikoB) B OTAENBHBIX perrHoHax KbIprbi3cTaHa Ha OCHOBE COBPEMEHHEIX METOIOB
MAIIHHHOIO 00YYEHHUs] U YUCIIEHHOTO MOJICTUPOBAHHS.

JL7ist TOCTHIKEHU S LeJTH HCC/IeJOBAHHS ObLJIH MOCTABJIEHBI CJIEIYIOMHE 3a1a9H:

1. IlpoBecTH CpaBHMTENBHBIH aHaIW3 W  IPOTHO3HPOBAHME  CPEIHEMECSYHOMH
TEMIIEPATypbl BO3/lyXa B OTAEJIbHBIX pernoHax KeIpreisctaHa Ha OCHOBE BPEMEHHBIX PS/IOB C
MCIIOJIb30BAHMEM METOI0B MAIIMHHOTO O0YUYCHHS;

2. OcyumecTBUTh aHAIN3 IMHAMHKH ¥ MPOTHO3HPOBAHHE BBIOPOCOB YTIIEKHMCIIOTO rasa
(CO2) B atMochepy ¢ ydeTOM KIMMAaTHYECKUX W aHTPOTIOTEHHBIX (haKTOPOB;
3. PaspaboTaTh MaTeMaTHUecKMe MOJENH [UIs OIMCAHWS MPOLECCOB MepeHoca

3arpsA3HSIOIIMX BEUIECTB B atMocdepe, BKIoUas ypaBHeHHe HaBbe-CTokca Ul MOIEIHPOBAHHS
JBWKEHHS BBIOPOCOB M ypaBHEHHE MEPEHOCA TPUMECEH ¢ yYeTOM HATWYHUS PENSTCTBHIA;

4.  BbINONHUTH YMCTEHHEIH pacueT GUIbTPALHH TOTOKOB JKHUIAKOCTH B OPUCTYIO CPETY
C YYETOM pa3pbiBa TOPHUCTOCTH IS OLEHKHM THAPOAMHAMHYECKHUX IPOIECCOB, BIMSAIONIMX Ha
KIIMMaTHYECKYI0 CUCTEMY PETHOHA;

5. IlpoBecTH aHamM3 M TIPOTHO3MPOBAaHHWE CPEIHEMECSYHBIX CYMM OCAJKOB 3a
nocnenane 100 €T 1Mo 1aHHBIM METEOPOIOTHYECKIX HabII0ICHHUIA, HCTIONB3Ys MOJIEIH BPEMEHHBIX
PSIIOB M METO/IBI MAIIMHHOTO O0yUYEHHS;

6.  BEINOJHWTE YHMCIEHHOE MOJCITHPOBAHHWE MPOUECCOB MMPQY3UM 3arps3HSIONINX
BEIIECTB B arMocepe OT TOYEYHOIO MCTOYHHMKA C HMCIIOIB30BAHHEM IPOIPAMMHOTO KOMILIEKCa
ANSYS CFX, yunteiBas BiusHuE TypOYTE€HTHBIX TPOLECCOB H a9POIMHAMUYECKHX (DAKTOPOB;

7. OcCymecTBHUTh pacyeT TPACKTOPHU pacIpOCTPaHEHUS 3arpS3HSIONIMX BEIIECTB B
atMocdepe ¢ y4eToM TypOYJEHTHBIX 3()GEKTOB W HAIHUYHS TMPENSTCTBHH, HCIONB3YS METOIBI
BBIYHCITUTEIIBHOM THIPOIMHAMHUKH B ITporpaMMHoM koMmiiiekce ANSYS Fluent.

Hayunas HOBH3HA paboOTBl COCTOMT B pa3paboOTKe MareMaTHYeCKOH MOJeNn
MPOTHO3UPOBAHHUS CPEeJHEMECIYHON TeMIepaTypbl BO3AyXa, MO3BOJISIOIIEH OIEHHBATh H3MEHEHHUS
TeMIepaTrypel ¢ TOYHOCTBIO 10 1,6°C, ocHOBaHHOH Ha HeiipoceTeBoit apxutekrype LSTM n
MpOaHaIM3uPOBaHHOM Ha naHHbIX 3a 100-neTHuit nepuona (1921-2021 rr.);

- BBITIOJTHEH TIPOTHO3 IWHAMHMKH BbIOpocoB yriekucioro raza (CO:2) m oOmuX TpeHIoB



napHuKoBEIX Ta3os (I117) 3a 1990-2022 rr., npoBeaeHa anmpoxkcuManust Beopocos I1I" no 2050 r.;

- MOJIlydeHa MaTemaThyeckas MoJelb TypOyJIEHTHOrO TIOTOKAa [bIMa IIpH HAJIHYHH
NPENATCTBMA HA IYTH €ro pachmpoCTPaHEHHS OT TOYEYHOrO HCTOYHHKA, pa3paboTaHHas C
ucnosb3oBanueM nporpammvuoro komriaekca ANSYS Fluent;

- BIlepBBle TpHMeHeHO ypaBHeHHe Habe-CTokca [UIS MOAENMpOBaHHs TYpOYJIEHTHOTO
MOTOKA JbIMA ¢ YYETOM BIIMSIHUSI TIPETISTCTBHM HA TPAEKTOPHIO €r0 PACIPOCTPAHEHHUS OT TOUYEYHOTO
HUCTOYHHKA BHIOPOCOB;

- paspaboTana Moielb MG (Y3MOHHOTO pacCeMBaHMs IBIMOBBIX BEIOPOCOB B aTMOC(hEpY ¢
ucronb3oBanreM mporpaMMuoro komruiekca ANSYS CFX, yunmTeBaromas IMHAMHYCCKHE
XapaKTEePUCTHUKH MTOTOKaA;

- BIIEpBble NIPUMEHEHO YpaBHEHHE MOTOKA SHEPrHU IS MOJEIMPOBaHHS IMPPY3HOHHOTO
paccenBaHMsl JIBIMOBBIX BEIOPOCOB B aTMOC(epe OT TOUEYHOrO HCTOYHHKA;

- TOJIyYeHBI KOJHYCCTBEHHBIC 3aBHCHMOCTH CKOPOCTH M JaJBHOCTH pPaclpOCTPaHEHHS
JILIMOBBIX TIOTOKOB OT HATpaBICHHUS M CKOPOCTH BETpa, YTO MO3BOJSAET 0oJice TOYHO YYHTHIBATH
aTMOC(epHbIe YCIOBHUS TPH MPOTHO3HPOBAHUH 3arps3HEHHS BO3/1yXa,

- BBINOJIHEHBI YHCJIEHHBIE PacdeThl (HIBTPALUN PAcpOCTPAHEHHs MOTOKA XHMIKOCTH B
TIOPHCTYIO CPEy ¢ YIETOM pa3pbiBa MOPHCTOCTH, YTO MO3BOJISET YUYUTHIBATH THAPOIHHAMUICCKIEC
MPOIIECCH B HEOTHOPOIHBIX IJTACTaX, BIUSIOUIME HA KIMMATHIECKYIO CHCTEMY,

- TPOBEJICH aHaJM3 CpeIHEeMeCs9YHbIX ocaakoB 3a 1921-2021 rr., paspaborana Moznesb
MPOTHO3HPOBAHUS CPEIHEMECSHBIX CyMM ocankoB n0 2040 1. ¢ y4eTOM perHOHaTbHBIX
KITHMaTHUeCKUX ocobeHHocTell KeIpreiscrana.

AnpoGanmusi pa6orel. OCHOBHBIE pe3yJbTaThl JaHHOW pabOTBl PAacCMOTPEHBI: Ha
MexayHapoJHOH HaydyHo — TpakTHueckas koHdepenumu “20-metme HWHUT KI'YCTA
uMm.H.UcanoBa » Bumxek, 19-21 oxkrsbps 2021 r. , nHa MexayHapoaHO# KoH(epeHUHH *
Wurerpanus Hayku W 0Opa3oBaHus B coBpeMeHHOM mmpe» Hypcynran (Acrana), Kasaxcran. 15
okTa6ps 2021 r., Ha MexnyHapoanoit koHdeperunn «30-metme KI'VCTA  wm.H.HMcanosa”
Bumkek, 28-30 mas 2022 r., Ha MexIyHapoaHOW Hay4YHO-TIpaKTH4ecKol KoHdepeHumu «Poip
HayKH 1 HHHOBAI[MOHHBIX TEXHOJIOTHH B YCTOHYHBOM Pa3BUTHH FOPHBIX TEPPUTOPUH H IKOCHCTEMY,
KI'TY um. U. PaszakoBa (Kbipremscran, bumkek, 27-28 oxts6ps 2022r.), Ha MexnyHapoIHOH
HayuHoli koH(pepenmrn “CoBpeMeHHas TEeXHMKAa W TEXHOJOTHMM B HAYYHBIX HCCJIEIOBAHUSX
Hayuroii cranuun Poccuiickoit akanemun Hayk B r.bumkex (HC PAH) 26 ampens 2023r.,  Ha
MesxIyHapOIHOH HAay4HO — ITpakTHuecKas KoHpepeHnn “CoBpeMeHHbIE TPEHIBI B CTPOUTETBCTBE!
npoOJIeMbI ¥ Ty TH petieHus” 80-1eTHe BBIIAIOIIEr0Cs rOCY1apCTBEHHOTO M IIOJIHTHYECKOTO e TeIIs
KP H.McanoBa = bumkek, 2 nHostops 2023 r., Ha MexIyHapoIHOH Hay4HO-NIPAKTHYECKOM
xoH(pepenuun «Lludposas Tparchopmanis obLIecTBa ¥ HCKYCCTBEHHBIH HHTEIUIEKT» KBIpTBI3cKO-
['epMaHCKOTO HHCTHTYTa TPHKIanHOH nHGopmaTHkn , 23 Hosa6ps 2023 r.

Ilyonukayuu no meme oOuccepmayuu. [lo MarepuamaM HCCIEIOBaHHUS  aBTOPOM
OnmyOIMKOBaHBI 7 HAYYHBIX paboT o0ImuM 00BeMOM 4,3 T1.J1.B EPUOIUYCCKUX HAYUHBIX U HAYYHO -
TexHu4ecKux usnanuit, pekomennosanubix HAK IIKP, 3 aBropckue cBUAETENBCTBA.

[Ipoury mporoJyiocoBarhb

I'onocoBanue: «3a» — 24, «IIpotusy - HET, «Bo3aepxaBmnrecs» - HET.

[TpunsTo equHOTIacHO. Criacubo.

PEIIEHUE:
1. Tuccepranmonnas  pabora AGmapacakoBodl  A.b. Ha TeMy “Maremarnyeckoe

MOJIETMPOBAHNE PETMOHAIBHOTO KJIMMara JUlsl OTJAEIbHBIX 001acTer Kpipre3crana” BBIIOJHEHA Ha
aKTyalbHYIO TEMYy, UMEET Hay4YHYI0 M IPaKTHYeCKYI 3Ha4MMOCTb. IIpencraBieHHas pabota
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SBJISCTCST 3AKOHYECHHBIM CAMOCTOSTEIBHBIM HAyYHBIM HCCIIEI0BAHHEM, OTBEYAIOIIMM TPEOOBAHHSIM,
MPCABSBIACMBIX K KaHIMIATCKUM IUCCEPTalMsAM, a COMCKATelb  JOCTOMH YYeHOH CTerneHH
KaHIuaata (QU3WKO - MaTeMAaTHYeCKMX HayK 1Mo crenmatbHocTH 05.13.18 - MaTeMaTHuYecKoe
MOJZIETUPOBAHUE, YHCIICHHBIE METOIBI M KOMILIEKCHI IIPOIPAMM.

2. TlpuHSTE TIOJNOXMTETBHOE 3aKIIOYEHHE TI0 JUCCEPTAllMOHHOM pabote AOmpacakoBoii
Aiizane! baiiplGekoBHET Ha Temy “MaremaTtHueckoe MOJICTTUPOBAHHE PETHOHAIIBHOTO KITUMaTa JUIs
OTZAENTBHBIX 00acTelt KbiprezcTana™ mpeacTaBIeHHON Ha COMCKAHME YYCHOM CTEIeHH KaHIHIaTa
(u3HMKO - MaTeMaTHYECKHX Hayk 110 criemuaibHocTn 05.13.18 - MaTemaTHueckoe MOJIEJTMpOBaHHeE,
YHCIICHHBIC METOJBI M KOMIUTEKCHI TIPOTPAMM.

3. 3ameuanus, CleTaHHbIE PEIEH3EHTaMH, He CHIKAIOT EHHOCTh JaHHOMN paboTsl. [locre
MCTIpaBJICHUS  YKa3aHHBIX 3aMEYaHHH, [IHCCEPTALMOHHYIO pabOTy MOKHO MpEACTaBHTh K
pacCMOTPCHHUIO B auccepTauvoHHoM cosete J[ 05.23.686 mpu MHcTHTyTe MalIMHOBEICHHS,
aBTOMAaTHKW W TeoMexaHWkn HarmonaneHoH akanemmn Hayk Keipreisckod PecnyGiukn u
Keipresexo — Poccniickoro CrassiHckoro yHuBepcuTeTa M.B.ENbinHa, Ha comckanue YU4EHOH
CTETICHH KaHuIata pU3NKO - MaTeMaTHYECKUX HAayK 110 crenuansrocTd 05.13.18 - MaTeMaTHIeckoe
MOJZICTMPOBAHUE, YHCIICHHBIE METO/IBI H KOMILIEKCHI TIPOTPAMM.

4. YTBepIWTH JIOTONHUTENBHYIO MpOrpaMMy CHEHHATbHOM JUCHMILIAHBI TS Caaun
KaHIMJIATCKOTO SK3aMeHa AOapacakoBoit A#3a/e bailbiOeKOBHbI HA COMCKAHNE YUCHON CTEMEHH
KaHIMata (U3MKO-MAaTEMATHYeCKHX HAyK Ha TeMy: “MaremaTudeckoe MOJIETMPOBaHHE
PErHOHATBHOTO KIIMMaTa ISt OTAENbHBIX 00macTeif KbIprescrana” npencTaBieHHON Ha COMCKAHHE
YYCHOH CTeNCHH KaHIWIaTa (U3MKO - MaTeMaTHYeCKMX HayK Mo cremmansroctd 05.13.18 -
MaTeMaTHYECKOE MOJAEIHPOBAHHWE, YHCIIEHHBIE METOJIbBI M KOMIUJIEKCHI TporpamMM. Pernenue
MIPUHATO €IUHOTIACHO.

IIpencenarensn 3acenanus,

K.Q.M.H. “JKanapos M.T.
Cexperapnb e
nperon. kad. «ICD» ~“BareipoexoBa b.M.
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