OT3bIB
Ha aBTOpedepat auccepranuu Yylikuna Cepres Biagumuposuua «Merono-
JIOTHSI CO3TaHMsI CUCTEM 00eCIIeYeHHsI MUKPOKINMaTa B YCIOBUAX (Pa3oBBIX
IIPEBpAILEHUI B [IOMEILEHUN», IPEICTAaBICHHON Ha COMCKAaHUE YYEHOU CTe-
IIEHU JOKTOpa TEXHUYECKUX HayK M0 crieruanbHocty 2.1.3 — TertocHaboke-
HUE, BEHTW LN, KOHIMIIMOHNPOBAHUE BO3AyXa, Ta30CHA0KEHUE 1 OCBEIIIe-
HUE B AuccepTanuoHHbIN coBeT 24.2.286.02, cozganHoro Ha 6aze Boponex-
CKOI'0 IOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA.

Cosnanue cucteM obecredeHuss MUKPOKJIMMATA ITOMEIICHUN ¢ YYETOM apXHTEK-
TYpPHO-IVIAaHUPOBOYHBIX, CAHUTAPHO-TUTUEHUYECKUX, SHEPTod(h(HEKTUBHEIX, OCOOCHHO-
CTE€H, B 3aBUCUMOCTH OT KJIMMATOJIOTUYECKUX XAPaKTEPUCTUK W BUJA MPOBOJIUMBIX Me-
POINIPUATHUH, ¢ COOMIOJEHUEM TEMIIEPATYPHO-BIAKHOCTHOTO PEXKUMa C y4eToM (ha30BEIX
NPEBPALEHUH BO BIAXKHOM BO3yX€, a TAK)KE UX METOAOB pacyera SBISETCI U OJHOM M3
CJIOJKHBIX U aKTyaJIbHBIX 33]1a4 B CUCTEMaX >KM3HEO0EeCIIeYeH .

Pemenne Takux CIOXHBIX 3a7a4d TpeOyeT TOYHOCTH MPOBOAUMBIX PACUYETOB OC-
HOBHBIX ITapaMETPOB MUKPOK/IMMATA IIOMEILIEHUH, 32 YaCTyI0 COMPOBOXKAAETCS CO3JaHH-
€M MaTeMaTHYECKUX MOJIENEH, SKCIIEPMMEHTAIBHBIMI HUCCIIEOBAHUSIMHU IS IPEABAPHU-
TEIbHOM OLICHKU TMPUHUMAEMBIX IMPOEKTHBIX PEIIEHUI 10 CHOCO0y OpraHd3aliu pac-
NIpEJIEICHUs BO3TyXa.

ABTOPOM TIIyOOKO ¥ OCHOBATENHHO U3y4YeH OOBEKT UCCIIEI0BAHNUS, IPOBEEH aHA-
713 COBPEMEHHOI'O COCTOSHUSA BONpoca, chOpMUPOBaHEl OCHOBHEIE IT0OJI0KEHUS METOJIO0-
JIOTHH CHCTeMBI 00ECIIeUeH s MUKPOKINMAaTa B yCIOBHAX (Da30BBIX MPEBPAINEHHI KPBI-
TBIX JIEZIOBBIX KaTKOB, O Y€M CBUIETEILCTBYET COJEPIKAHUE MEPBOM IVIABEI, IIOCTaBICH-
Has 1eb U 33714k UCCIIEJOBaHUS pabOTEL.

IlocrasneHHas B paboTe Leb ¥ 3a[a4i MCCIEOBAHUS OTPAXKAET BEICOKMI Hayd-
HBIA IIPOECCHOHANTN3M aBTOpa.

AHanu3upyst SHEPreTUIECKyIo 3PPEKTHBHOCTH CYIIECTBYIOIMX CXeM OpraHH3a-
UM pactpeaeNeHns BO3yxa [0 30HaM JIEI0BOro I10JIs1 aBTOPOM B IVIaBe 2 pa3paboTaHa
KOMIIBIOTEpPHAsT MOJEh BEHTHIALMOHHBIX [TOTOKOB B ITOMEIIEHUH JIEJOBOTO KAaTKa JUIS
Pa3INYHBIX CXEM pacnpeseeHus Bo3ayxa. MccienoBaHbl mapaMeTphl BIaKHOIO BO3IyXa
KaK Ha TIOBEPXHOCTH JIbJA, TaK U B MOMEIIEHUHU B LieJoM. IToyueHsl cucTeMBl ypaBHe-
HHE OIMCHIBAIOIIME (ha30BbIE IIPEBPAINECHUS BO BIQKHOM BO3AyXe IIOMELICHHS JIE0BOTO
KaTka. Pe3ympraTsl KOMIBIOTEPHOTO MOJEIUPOBAHUS MOITBEPKIAIOTCS PEe3YIbTATAMH
HaTYPHEIX 00CIIEeI0BaHMIA C MOrpemHOCTRI0 12-18%.

Ha ocHoBanuu amanusa TepMOIMHAMHYECKHX MPOLECCOB, MPOTEKAIOLIMX npu
TETIOMaccOOOMEeHe MAacCUBa UCKYCCTBEHHOTO JIbJA ¢ BIAKHBIM BO3LYXOM VIS Tpex oc-
HOBHBIX CITy4acB SKCIUTyaTalliM KPBITHIX JIEIOBBIX KaTKOB aBTOPOM B IVIaBe 3 chopmy-
JMpOBaHa paboyasl THIOTE3a U MOCTPOCHA MATeMaTH4eCKas MOJEIb Pa3sBUTHS TeUeHHS
TOHKOH TIIEHKU XKHAKOCTH Ha TOPU30HTAIBHOMN IIOBEPXHOCTH JIbJIA [IOJ JAEHCTBHEM C/IBH-
TOBBIX YCHIIMH ITOTOKA BO3/lyXa, YUUTHIBAIOMAS BOSMOXKHOCTE JBOHHOTO (ha30BOro nepe-
XOZia BOJIBL.

Tomy4eHE! 3aKOHOMEPHOCTH, OMICHIBAIOIINE U3MEHEHHE POIOIBHOTO npodust
TOHKOH IUICHKH, BO3HMKAIOIIME IPH TEYCHWM >KUAKOCTH IOJ NeHCTBUEM CIBHIOBEIX



YCWINH, ITO3BOJISIOLIUE ITIOBBICUTE TOYHOCTh pacyera Kod(p(UIMeHTa TEeIUIOOTAAYHU JIbAa
IIpU Pa3IWYHBIX 3HAYEHUX MOJABYIKHOCTU BO3yXa, €T0 TEMIIEPATYpPhl U BIIAXKHOCTH.

IIpemnoxxena MoguGUIPOBaHHAs MOJAEIH pacueTa KOd(PPHUIMEeHTa TeIIOOTIAYH
TOPU30HTAJIBHONW ITOBEPXHOCTH JIBJA, YYUTHIBAIOIIASL IEPEMEHHYIO TOJNIIUHY IUICHKU MPU
€€ BOJIHOBOM TEUEHUHU I10 NOPU3OHTAIBHON IUIACTHHE, KOTOpas IO3BOJHUTH H30eXaTh
(dopMupoBaHre H3OBITOYHBIX MOIIHOCTEH CHCTEM KOHAWIIMOHHPOBAHMS Ha JSTale HX
NPOEKTUPOBAHUS U MOBBICUTH 3()P(HEKTUBHOCTH YIPABICHUS PEKUMaMK pabOThl CUCTEMBI
IOATOTOBKY IIPUTOYHOIO BO3yXa I oOecnieueHust TpeOyeMBIX CBOWCTB MCKYCCTBEHHO-
IO JibJIa IPY U3MEHEHUH BHUJIa IIPOBOJUMBIX MEPONIPUATHI 0€3 TOTIOTHUTENBHBIX SHEPTO-
3aTpar.

OKCIIepUMEHTAILHBIE HCCIIEN0BAaHNs, IIPOBEICHHBIE aBTOPOM B IJIaBe 3 IOATBEP-
XKIar0T (OPMUPOBAHHE BOJIHOBOI'O TEUEHHS IUICHKUA BOJBI Ha MOBEPXHOCTH TAIOLIETO
Jb/1a TIPU yCJIOBUAX T€YEHMs HaOErarolero MoToKa BO3[yXa, XapaKTepHbIX IS Heopra-
HM30BaHHOI'O BO3yX000MEHA COIPOBOKAaroIerocs spieHreM Ctedana.

ITo pesynpTaTtam KMcCleI0BaHUI TeMIIEPaTyPHO-BIAKHOCTHBIX PEKUMOB HECYLIHX
U OTpaKIAIOIINX KOHCTPYKIMMI MEPEKPHITHS IOMELIEHUs JIE0OBOrO KaTka B MpoIeccax
TEIUIO0OMEHA ¢ BHYTPEHHHM BJIaXKHBIM BO3JyXOM IIOMEIIECHWsS aBTOPOM B IJIaBE 4 Io-
CTpOCHA MOJIENB CIIOKHOIO TEIIOOOMEHA KOHCTPYKLUH MEPEKPHITHS JIEJOBOI0 KAaTKa C
BJIQXKHBIM BO3JyXOM BEpXHEH 30HBI, OCHOBAHHAs HAa COBMECTHOM pEIICHHH CHCTEMBI
ypaBHEHHUH TemtonpoBoaHocTu, Oypre, Ctedana-bonsimana u Byrepa-Bapa, s onpe-
ACJICHUS BPEMEHHU €€ OXJIXACHUS 0 TEMIIEPATyphl TOUKH POCH IPH PETyIUPOBAHHH
pexxuMa paboTl CHCTEMBI 00€CTIeYeHNsT MUKPOKIMMATA. JTO MO3BOJIIIO YYECTh 0Caat-
JICHUE PaJMalliOHHOTO BBIXOJIQ)KUBAHUS BHYTPEHHHX IIOBEPXHOCTEH 3JIEMEHTOB Iiepe-
KPBITHUSL, YTO OOBACHAETCSA CIIOCOOHOCTBIO BIIAXKHOTO BO3/yXa IOIVIOMAThH M3IyYEHHE OT
MacCHBa UCKYCCTBEHHOIO JIbJA.

Paspaboranbl ycoBeplIeHCTBOBaHHAs METOMKA U MPOTPaMMa pacyeTa HeCTalHo-
HapHOrO paJHallIOHHO-KOHBEKTUBHOI'O TEIIOOOMEHAa KOHCTPYKIHUH MEPEKPBITHA JIeI0-
BOr0 KaTKa, OTIMYAIOIIMECS OT CYIIECTBYIOIIMX yYETOM CMELIEHHs TEIUIOBOTO ILEHTpa
[P HECUMMETPUYHOM OXJIAKACHUHU B CIIy4ae pa3HOHAIIPaBIEHHOCTH TEIUIOBBIX IIOTOKOB
Ha MPOTUBOIIOJIOXKHBIX TPAHAX KOHCTPYKUMH. Taxke YYTEHBI IPOCTPAHCTBEHHBIE U KOH-
CTPYKTUBHBIC XapaKTEPUCTUKU JJIEMEHTOB IEPEKPHITUS IYyTEM BBEACHHS CPEIHErO KO-
s dunrenTa 06TyUeHUsT ¥ CyMMapHOTo K03 dOHUIUEHTa TEIIO0TIAUH OBEPXHOCTEH TN
KOHEYHBIX pa3sMepoB. [IpeiokeHHble H3MEHEHNS CIOCOOCTBYIOT MOBBILIICHHIO TOUHOCTH
pacueTa BpeMEHH OXJIaXKICHUS BHYTPEHHEH MOBEPXHOCTH NEPEKPHITHUS 10 TEMIIEPATYPHI
TOYKH POCHI IPA pabOTe U MPOCTOE CHCTEMBI 00eCIIeUeHN MUKPOKIIMATA, YTO TT03BOJIS-
CT CHU3UTH KalUTaJIbHbIE U SKCIUTyaTallMOHHBIE 3aTPAThl HA IPOEKTHPYEMbIE CUCTEMEI.

AHau3upysl SHEPreTUYECKYI0 3(G(hEKTUBHOCTE CYIIECTBYIOLUIHX CXEM opraHusa-
MK BO3AYXOPacCNpENEICHUs 30HBI JISOBOrO IOJIA aBTOP B IVIaBe 5 mpejjiaraeT HOBBIM
IIOAXON K OpraHu3alUy BO3AYyXOpAacIpeIesIeHUs B IIOMEIIEHUU KPHITOrO KaTKa M KOH-
CTPYKLHS NPUTOYHO-BBITSDKHON YCTAHOBKU CHUCTEMBI KOHIMIMOHMPOBAHMS, OTIMYAIO-
IECs OT CYMIECTBYIOIMX BOSMOXHOCTBIO JIBYXCTYIIEHYAaTOTO CMEUICHHS HApY>KHOTO U
PELUPKYJIAUOHHOIO BO3/lyXa, OTOMPAEMOro U3 BepXHEl U HIDKHEH uacTeit obciyxuBa-
€MOM 30HBI, ¥ HAIIPABJIEHHBIE HA PETYJIMPOBAHKE BIIATOCOAEPKAHUS IIPUTOYHOr'O BO3.Y-
Xa IIyTEM HCIIONB30BaHUs TPAIMCHTOB TEMIICPATyPhl U BIaKHOCTH. [IpeokeHHble KOH-



CTPYKTHBHBIE PELICHHS IO3BOJIAIOT JOOUTHCA CHIDKEHHUS DHEPreTHYECKUX 3arpar Ha
OCYIIIEHHE HApy>KHOTO BO3yXa MpHU IKCILTyaTallu¥ CUCTEMBI KOHAUIIMOHUPOBAHUSA B XO-
JIOIHBIN NIEPUOL TOJa.

PazpaboTanbl MeTOIMKa ¥ IPOrPAMMHBIN KOMILIEKC Ha A3BIKE IIPOrpaMMUPOBAHUA
Python ansa pacdera mapamMeTpoB MUKPOKJIMMATa 30HBI JIEAOBOTO IOJIS ISl aBTOMAaTU3H-
POBAHHOTO OIPEAENECHUs ONTUMAIBHOIO COOTHOLIEHUS PacXO0B I101aBaEMOI0 BO3AyXa
Ha MEPBYI0 U BTOPYIO CTYIIEHW PELUPKYJSLUU, YYUTHIBAIOIIUE MHTEHCUBHOCTH Macco-
oOMeHa MeXIy BO3JYyXOM M IUIEHKOW KOHJEHCaTa IMpH €€ BOJHOBOM TEYEHHM IOCpPE.-
CTBOM TPOWHOW aHAJIOIMU TEIIOMaccOOOMEHHBIX mporieccoB. CocTaBieHHOE MaTeMaTu-
YeCKOEe OIMMCAaHUE MO3BOJISET ONPENEIUTh Hauboee palluOHAIBHBIA pexXuM paboTel 060-
pPYZIOBaHUS CUCTEMBI KOHIUIIMOHUPOBAHUS MCXOI U3 MUHMMYyMa JHEpPro3arpaTr B 3aBU-
CHUMOCTH OT M3MEHSIOIIUXCS TEMIIEPAaTypsl U BIAKHOCTU HAPY>KHOTO BO3JyXa JJIs Mpe-
JIaraeMoro U CyLIECTBYIOLIUX IOAXOA0B K OpraHu3alliy BO3yXOPacCUPEEIEHUS B KPbI-
THIX JIEOBBIX KaTKaxX 0e3 3puteiei.

ITo pesynpraTaM HcciaeIOBaHUN B IiiaBe 6 aBTOPOM pa3paboTaHbl U 0OOCHOBAHBI
MaTeMaTHJYecKasi MOJENb U aJITOPUTM pacueTa 000OIEHHOIO BEKTOPHOTO KpUTEpHS IOo-
HCKa HAWIYyYIIEero BapuaHTa IIPOEKTHOI'O PEIICHUS MPU TEOPETHUECKOM OOOCHOBAHHMH
CHCTEMBI 00eCIIeYeHNsI MUKPOKINMAaTa KPBITOTO KaTka, 0a3upyIOIIUECs Ha OCHOBE METO-
Ja B3BELICHHBIX CYyMM. BaXHON XapaKTepHCTUKON MOJIEIU SBJIAETCA INPHUMEHEHHE
YKPYIHEHHBIX I1apaMeTpPOB, OIMCHIBAIOIUX H3MEHEHHE pacxoJl0B TEIUIOTHI, XOJI0]a,
BJIEKTPOIHEPIUH, TPYAOEMKOCTH MIPOU3BOAUMEIX pabOT, CTEMEHW OCYIIECHUS BO3AyXa W
K03 bunrenTa >QpGEKTUBHOCTH BO3LyX000MEHa CUCTEM BEHTHISIIUM ¥ KOHIUIIUMOHUPO-
Banus. PaspaboTanHblii makeT nporpamm aiasi OBM mpennasHadeH s aBTOMATH3aldH
9aCTH PaCYeTOB IIPY BAPHAHTHOM IIPOEKTUPOBAHUU CUCTEM O0ECTICUECHHUS MHUKpPOKINMaTa
C OTPaHUYCHHBIM HAOOPOM MCXOMHBIX JAHHBIX U COXPAHSIET JOMYCTUMYIO TOYHOCTH pac-
YyeTa Ka4eCTBEHHBIX M KOJUYECTBEHHBIX XapaKTEPUCTHK IPOEKTHPYEMO# CHCTeMEI. Be-
puduKanusa MOJENU 10 CyMMe JMCKOHTHPOBAHHBIX 3aTpaT Ha 3Tamax CTPOMTENbCTBA U
SKCIUTyaTalliyi IO3BOJIMIA BBIABUTH 00JACTh €€ IPUMEHUMOCTU C YYETOM BIIOXKEHUH B
[CHTPAIBHBIA KOHAWLIMOHEP; CUCTEMY IPUTOYHO-BHITSDKHBIX BO3IYXOBOJOB, BKIIOYAs
3aTpaThl Ha TEIUIOBYIO H30JLALUIO, BO31YXOPacCHpeNeIUTEIbHbIE U BO31AyX03a00pHBIE
YCTPOMCTBA: KOMIIPECCOPHEBIE YCTAHOBKH; CHCTEMY aBTOMATHKH U PETYIUPOBAHUI.

JIOCTOBEPHOCT NPENCTABIEHHBIX PE3YJIBTATOB HCCIENOBAHUSA MOATBEPIKIACTCS
IIPOBEJEHUEM SKCIIEPUMEHTAIBHBIX UCCIICOBAHMIA.

Cy1iecTBeHHBIX 3aMeYaHui 10 paboTe HE UMEIOTCH.

ABTOpedepar AuccepTaluy Y€TKO MPEACTABISIET IOCTABIEHHbIE 3a1a4l i METOIbI
UX PEHICHN, Ja€T BO3MOXHOCTh BBHIHECTH 3aKIIOUEHHE 00 aKTyaJbHOCTH TEMBI TUCCED-
TAllMOHHON PabOTEHI, CTENEHU pa3pabOTaHHOCTH, XapaKTepe HOBBIX HAYYHBIX PE3yIIbTa-
TOB U UX JIOCTOBEPHOCTH. JluccepTanonHble uccienoBanus Uyiikuna Cepres Biaagumu-
poBHYa 00IaJal0T TEOPETHIECKON U MPAKTHUECKOH IIeHHOCThI0. ColepikaHue auccepTa-
[UA OTPa’KE€HO B JIOCTATOYHOM KOJMYECTBE OIyOJIMKOBAHHBIX paboT M JOKIaaxX Ipes-
CTaBUTEILHBIX HA HAYYHBIX KOH(DEpEHIUIX.

Huccepraunonnas pabora Uyiikuna Ceprest BiaguMuposuua «MeTOTOIOTHS CO-
3JaHMS CHCTEM OOeCTeueHuss MUKPOKIUMATa B YCIOBHSAX (ha3oBEIX IIPEBpaIleHUil B I1O-
MEIICHUNY, NIPECTABICHHAS HA COUCKAHUC YYEHOM CTENEHN HOKTOPa TEXHUUECKMX HAYK



mo cnermanbHocTH 2.1.3 — «TemnocHabxeHue, BEHTWIANUA, KOHIULIHNOHUPOBAHUE BO3-
JyXa, ra30CHa0)KeHHe U OCBEILEHME)», COOTBETCTBYCT KPUTEPHAM, YCTaHOBJICHHEIM B
[ToNI0XEeHNH O TPUCY’KIEHAN YYEHBIX CTENeHel, a couckarenb Uyiikun Cepreit Biaau-
MHPOBUY 3aCIY)KHUBAeT NPHUCY)KAEHUS CTEINEHU JOKTOpAa TEXHUYECKHX HAyK IO CIICIH-
anpHOCTH 2.1.3 — «TemnocHaOxeHne, BEHTUIALNS, KOHAUIIMOHUPOBAaHNE BO3lyXa, ra3o-
CHa0)KEHUE W OCBELIECHUE.

JIOLIeHT, KaHAUIaT TEXHUYECKUX HayK, TOICHT, Wneun Poman Anp6epToBUY
01.04.14 «Temnodusuka u TeOpeTUYECKas TEI-

Ka» FOIIMM Ka oit «Temno- ~
JIOTEXHHUKAY, 3aBEIYIOLL benp eIl (/g/// e
9HEPTeTUKA U XOJOUIbHBIE MALIUHED), i
OI'bOY BO «AcTtpaxaHCKuli rocyjapCTBEH- 20:05:2025:1:

HBIM TEXHUYECKUI YHUBEPCUTET»

414056, ActpaxaHckas 001acTh, T. 0. TOPOJ
ActpaxaHsb, T. AcTpaxaHs, yi. TaTuinesa, cTp.
16/1

tenepon: §-8512-614-190

e-mail: kaften.astu@mail.ru

Kanauaat TeXHUYECKUX HayK, JOLEHT, AtnaeB JlunamyTtauH V6parumoBud
01.04.14 «Temnnodpusnka 1 TeEOpeTUYECKAs TEII-

JIOTEXHUKaY, HOIEHT Kadeaps! «Temnosnepre- QM

THKa U XOJOIMIbHEIE MaUHED, T HOY BO 20.05.2025 .

«AcTpaxaHCKUN rocy1apCTBEHHBIN TEXHUYE-
CKHIl YHUBEPCUTETY

414056, ActpaxaHckasi 00J1acTh, I. 0. TOPOJ
Actpaxans, I. AcTpaxaHs, yi. TaTuinesa, cTp.
16/2

tenedon: 8-8512-614-282

e-mail: kaften.astu@mail.ru
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