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o(ULUHUAILHOTO ONNOHEHTa Ha JMCCEpPTAllMOHHYIO pabory Kynenbaesa Mypata
MepkeGekoBuua «Cucrema  ynpaBJIeHHs JBYXKOHTYpHOM Te€JIMOYCTaHOBKH C
TepMOCU(DOHHON IMPKYJISLHCHY, [IPE/ICTABIEHHON Ha COMCKAaHWE Y4YEHOH CTENeHH
KaHIM1aTa TEXHUUECKUX HayK IO ClelHalbHOCTH 05.20.02 - 2JIeKTPOTEXHOJIOTUHU 1
3I1eKTPOO6OPY JOBAHHE B CENTHCKOM XO3SHCTBE.

AKTYyaJIbHOCTh Te€Mbl AHCCEPTALNH.

B HacTosiilee BpeMsi B MUpE NPOBO/IATCS Hay YHO-MCCIIEI0BATE/ILCKUE paboThl, 10
pa3paboTke M MCCIEIOBAHMIO BO30OHOBIIACMbIX HCTOYHMKOB SHEPriH, B TOM 4HuCJIe
COJTHEUHOM. bonpiioi MHTEPEC 3aHUMAalOT HU3KO MOTEHIHAIIbHBIC
TEMJIOPHEPreTHUeCKHe YCTAHOBKM, TaKWe KakK IUIOCKME CONHEYHBIC KOJUICKTOPBI.
[TapameTpbl OKpy)Kalolled Cpe/bl U TEIUIOTEXHHIECKHE MapaMeTpbl KOHCTPYKIIUH
[UIOCKHUX COJHEYHBIX KOJUIEKTOPOB BIHSIOT Ha MHTEHCHBHOCTH MPOTEKAIOMIMX B HUX
TEIJIOBBIX IIPOIECCOB.

B  guccepraumum  Kynen6aesa M.M.  mpeutaraercs — IBYyXKOHTypHas
reJI0YCTaHOBKA € TepMOCH(OHHOU LUPKYJIsiled B HKMBOTHOBOIYECKOH bepme,
[lpennaraemasi cHCTeMa MpeAHA3HaueHa Ui OJHOBPEMCHHOIO MOrJIOLEHHMS
CONTHEYHOI DHEpPruM, OTINYUTEIBHOH OCOOCHHOCTHIO KOTOPOM SABJISETCSA HaAJIM4YKe
[TOCKOFO COJIHEYHOro KOJUIEKTOpa, TEIUIOBOro Hacoca, Oak-akKymyjsaropa i
ropsiuero BOJOCHAOXKEHHUSI, KOTopas yBE/IM4MBACT KI1/1 Tennonepenaun Ha 15-20%
OT TEeMIOHOCUTEIS- HEPIKABEIOLIEH TOHKOCTEHHOM roprpoBaHHOMN TPYOBI.

[Ipennaraemasi CHCTEMa [PEBOCXOJMT CYLIECTBYIOIIME aHATOrM 3a  CHET
BOBJICUEHMs] B DHEproOGajaHC COJHEYHOH OHEpPruu, TEIIOBOro Hacoca, a Taloke
ABTOMATH3MPOBAHHOTO KOHTpoOJUIepa YIMpaBJICHUS Ul CETEBOTO cbopa, KOTOPBIH
[103BOJISIET MOHHMTOPHTH TeMOCHCTEMYy Yepe3 BeO-cepBep B PEXHMME pPealbHOro
BpeMeHH. VICTOYHMKH 00NajaloT CyLIECTBEHHBIM IMOTCHIMAIOM, HO 30HaJIBHO
paccpeloTOYEeHbl ¥ HUMEIOT  pasIHIHylo ¢usnueckyto mnpupoxay. M3BecTHbie
TEeXHOJIOTMH HE ITO3BOJISIFOT UCII0Ib30BaATh UX ITOTCHUIHAL.

CreneHb 000CHOBAHHOCTH HAYYHBIX IMOJIOKCHHUH, BbIBO/IbI U peKOMEHJALIHH.

KyH€ﬂ6a€B M. 10CcTaTtoO4YHO KOPPEKTHO HUCII0JIb3YET U3BECTHBIC Hay4HbIE METO/bI
000CHOBaHHS MOJIY4YEHHBIX pe3yJibTaToB, BLIBO/1IOB W peKOMEHAalHH.

ABTOPOM H3ydYeHbl M TOJAPOOHO HCCIIe0BaHbl METOJBl MATEMaTHHeCKOrc
MOJIE/TMPOBAHKsI 1ayXKOHTYPHOH IejMOyCTaHOBKH € TepMOCH(DOHHOHN LMPKYJIsLHeH.
0BOCHOBAHBI OCHOBHBIE Mapamerpbl TepMocHoHHOro 3¢dexra s CHCTEMB
~OTHEUHOrO TerUlocHaOkeHMs. PelieHa cucreMa ypaBHEHMH TeruionepeHoca E



jJIeMEHTaX KOHCTPYKIIMH TIeTHOKOJIEKTOpa COBMECTHO C YPaBHEHHMSMHM KpaeBbIX
YCJIOBHM — HAYaJIbHBIX U TPAHUYHBIX MEXKJy 3JIEMEHTAMH KOHCTPYKIIHH,

Tak e B paMKax JaHHOW JMccepTaluu pa3paboTaH KOHTPOJIIEP yNpaBieHHs
reJMOCUCTEMbl BKJIIOYAKOLIMKA B ceOsl 2JIeKTPOHHBIH OJIOK ¢ TemIlepaTypHbIMH
JaTyuKkaMd. B oTMYMe OT MHOTMX CYLIECTBYIOIIMX KOHTPOJUIEPOB, JdaHHAas
aBTOMATU3UpOBaHHAsT CHUCTEMa IIpe/IHa3HaueHa Ul YIPaBJIeHHS COJHEYHBIMH
TEIUIOBBIMH YCTAaHOBKAMH, KOTOpas XapaKTepHU3yeTCs MOJYJIbHOM CTPYyKTYpou. DTO
Mo3BOJIsiET OOHOBHUTH (PYHKUMOHAIBHOCTh KOHTpOJIIEpa € JAJIBHEHUIIMM pa3BUTHEM
YCTaHOBKH.

CHHCOK MCIOJIB30BAHHOW JIUTEPATyphl coaepkUT 119 HaumeHnoBanui. BeiBoabl
¥ pe3yJibTaThl, IMOJy4eHHbIE TUCCEPTAHTOM, OOOCHOBaHbI M JOCTOBEPHBI, TaK Kak
OMMPAIOTCS HA CYLIECTBYIOIINE TEOPETUKO-METOI0JIOTHYECKHE 0a3bl.

OueHKka HOBU3HbI H I0CTOBEPHOCTH.

CylIeCTBEHHBIM JIOCTOMHCTBOM JIMCCEPTALLMOHHONW paboThl SIBJISETCS IOJIHOTA
MPOBEJEHHOIO MCCIIEIOBAHUS, TAK K€ MPEIOKEHHbIE METOIbI 10 HCCIIEI0BAHUAM
COBMECTHOIO (DYHKIIHOHHPOBAHUS TUIOCKOTO COJIHEYHOTO KOJUIEKTOpA C TEIIOBbIM
HAcOCOM.

OrMedy Tak e, YeTKO CTPYKTYPUPOBAHHOE IMOCTPOEHHE IMCCEPTALMOHHOTO
HCCIIeIOBAaHMs: TepBasi IlaBa MOCBsIeHa (GopMUpOBaHMIO HHGOPMALMOHHON
6a3pl W NPeUIOKeH  KOMIUIEKCHBIH  MOJAXOJ IO OIpPENETIeHHUIO
reJMosHepreTHueckux pecypcoB PecmyOnukm Kazaxcran, Bo  BTOpOH TIiiaBe
OMUCHIBAETCS MaTeMaTHYeCKHH aHalU3 JIBYXKOHTYPHOW TelIMOyCTAHOBKH C
TepMOCH(OHHOM LHUPKyJIsALHMeld» IOCBsLIEHa pa3paboTKe MaTeMaTH4YeCKOro
00OCHOBaHHMsI OCHOBHBIX ITapaMeTpOB TePMOCU(POHHOro 3¢ dexra Uisi CUCTEMbI
COJIHEUHOro TeruiocHaO)keHus. PelieHa cucrteMa ypaBHEHMH TerionepeHoca B
3J€MEHTaX KOHCTPYKIIMH Te€JIMOKOJIEKTOPa COBMECTHO C YPABHEHUSMH KpPaeBbIX
YCIIOBHI — HaYaJIbHBIX ¥ IPAHUYHBIX MEXKJy dJIEMEHTAaMH KOHCTPYKIHUH. B TpeTeii
[J1aBe OINMCBIBAIOTCS PE3yJIbTAaThl JKCIIEPUMEHTAIBHBIX MCCIIEI0BAaHUHU» ONKCaHa
CHCTeMA YIpaBJIEHHs JBYXKOHTYPHOH TI€JIMOYCTAaHOBKM C TEepMOCH(OHHOM
LUMpKyJsiidei. B uerBeprod IyaBe INpUBEJEHA  TEXHUKO-3KOHOMHUYECKas
3 PEKTUBHOCTD reJIH0yCTaHOBKH» npeJcTaBIeHa KOHOMUYECKas]
5> PEKTUBHOCTH OIHON YCTAaHOBKM IJIs HarpeBa BOJbI Ha OBITOBBIE HYXKIbL.
PacueTsl IPUBOIMM C TOYKH 3PEHUS] SKOHOMUH TPAJUIIMOHHBIX BUJIOB SHEPTUH U
3JIEKTPUYECKON SHEPrUH.

Hay'maﬂ HOBH3HA }]HCCCpTﬂHHOHHOﬁ paﬁon.l 3aKJIYAeTCHd B CJIeAYyIemM:

- Ilpemnoxkena cxemMa [BYXKOHTYPHOH TIeIHOYCTaHOBKM C TepMOCH(POHHOM
LMPKYJISIMel, MpeaHa3sHaueHHas /Ul OJAHOBPEMEHHOI'O IOIJIOIIEHHs COJIHEYHOH
SHEPruH, OTIHYUTEIIBHOM OCOOEHHOCTHIO KOTOPOM SBJISETCS HAJIMYHE TUIOCKOIO
COMTHAUHOTO  KOTTeKTONA. TErmoROr0 Hacoca. 0ak-aKKVMVIISITOpDA JIsl TODSYEro



BojocHaOxeHus, kortopas ysemuuusaer KIIJI reruonepenaun Ha 15-20% ot
TEIIOHOCUTEIsi- HepyKaBelolleil TOHKOCTEHHOH roppipoBaHHOM TPy ObI.

- HoBoe KOHCTPYKTHBHOE peIleHHEe TEIJIOBOrO Hacoca, TA€ KOHJICHCATOp H
HcrapyuTeb BBINOJIHEHBl B BUJE TEMIOOOMEHHHMKA THIA «CIHUpalb B CHHpalIH», a
[pyGOIPOBO/bI TEIIOOOMEHHUKOB [OMELLCHbI O[AMH HaL JIPyrMM, 4TO [O3BOJACT
YBEJIMUMTH TUIOMIANb W MHTEHCHBHOCTb TEIUIOOOMEHa, KOTOpas B CBOKO O4epenb
yBE/IMYMBAET 3HA4YCHHe Kodp@uuuenta npeodpasoBaHus TEILIOBOrO Hacoca Ha 10-
15%.

- HoBblif aBTOMATU3UPOBAHHBIH KOHTPOJIEp YIPABJICHHA JBYXKOHTYPHOI'O
reJIMOKOJUIEKTOpa ¢ TepMOCH(OHHOHM LMPKYJISLMEd W CHCTEMa CETEBOro cbopa,
XpaHeHus M 00paboTKH HHQOPMALKMK OT COJHEUHBIX KOJUIEKTOPOB, a TaloKe
CTAalMOHApHAs CHCTeMa JMCTAHLMOHHOrO MOHHMTOPHHIA, KOTOPBIC CHHTBHIBAIOT
TeMIepaTypHble JaHHble, OTIpaBisieT B BeO-cepsep, Bed-cepep [OKa3biBacT
TeMIlepaTypHble JaHHBIE B BUJIE HH/IMKATOPOB, a CHCTEMA CETEBOTO cbopa 1mo3BosIseT
MOHHMTOPHTB IeIMOCHCTEMY 4epes3 BeO-cepBep B PeXKUME pEaibHOro BpEMEHH.

[o MaTephagaM JuMccepTalun omyonukoBaHo Gonee yeM 20 HayYHBIX pabor,

W3 HUX BOceMb PaboOT B W3JaHMsX, pekomeHmyembix BAK, nsenanuars pador,
uHaekcupyembix B WoS w/unu Scopus. [lonydeHo /1Ba naTeHTa Ha nU300peTeHue.

3HAYNMOCTH Pe3yJIbTATOB, MOJY4YEeHHbIX B IHCCEPTALMH /ISl HAYKH H MPAKTHKH.
Teoperuueckas 3HAYAMOCTh pabOTBl COCTOMT B  Pa3BUTHH  METOJOJITHH
MATEMATHYECKOr0 ¥ MMHUTALMOHHOIO MOJIEJTMPOBAHUS pa3pabOTKOW HOBBIX METO/I0B
HCCIIeI0BAHMUS ABYXKOHTYPHOM relioyCTaHOBKH C TepMOCH(OHHON LUPKYIALMEH,
[IpakTHuecKas 3HAYMMOCTb 3aKIIOYAaeTCs B BO3MOXHOCTH —TPUMCHCHUA
pe3yJIbTaTOB B CHCTEMAxX COJIHEYHOIO TeruiocHa0XKeHHsl, a TaK ke pa3paboTaHHBIM
KOHTpPOJIIEp YIPABJICHHUS, HAa KOTOPYIO MOJTyYeH NAaTeHT Ha IMOJIe3HYI0 MOCIb Ne4012
78 masi 2019 r. B HalHOHAJbHOM HHCTMTYTE HMHTE/UICKTYaJbHOHW COOCTBEHHOCTH
Munucrepersa FOctuumu Pecry6nuku Kasaxcran.

CBsi3b TEMBbI aucceprauuu ¢ NMPUHOPUTETHBIMH HAYYHbBIMH HanpapJICHUSIMH,
NMpoOBOAUMbIMH 06pa3OBaTeJ1beIMM A HAYYHBIMH Y4YpeKIACHUIMH.

OCHOBHbIE Tallbl UCCJIEJ10BAaHMs BbIIIOJIHEHbI B paMKaX IPOCKTOB M I'PAHTOB!
rpaHT MuHKCTEpCTBa 00pa3oBaHus W HAYKH Pecny6nuku Kazaxcran Ha 2018-2020
rr. Ne BR 05236693 «MaremaTHuecKkue M KOMITbIOTEPHbIE MOJICJIH, MPOTPaMMHO-
annapaTHble HMHCTPYMEHTapUd H  OINBITHO-OKCIEPHMEHTAIBHBIC pa3paboTKH 110
CO3MAaHMIO CeTH  KOMOMHMPOBAHHBIX  S(PGEKTHBHBIX  aBTOMATH3WPOBAHHBIX
JBYXKOHTYPHBIX T€JIMOKOJUIEKTOpA ¢ TePMOCH(OHHOH [UPKYJISILAEH U MOHUTOPHUHT
ux (hVHKITUOHUNOBAHUN.



CoorBercTBHS aBTOpedepaTa CoAEPKAHNIO AUCCEPTALHH.
ABTopedepaT TOJHOCTBIO COOTBETCTBYET COOJICPIKAHUIO IMCCEPTALIMH, A TaK JKE
3aja4aM MCCJIeJ0OBaHuUs.

CTpyKTypa U 00beM AHCCEPTALHH.

JlvccepTalusi COCTOMT W3 BBEIEHHs, YETBIPEX [J1aB, 3aK/IIOYCHHSA W
npunoxenust. TlomHbI 00BEM JMCCEpPTalMK  COCTABIIACT 150 crpanui,
pritodasi 122 pucyHkoB u 13 Tabmui. CHHCOK JIMTEPATYyphl COACPIKUT 119
HAaWuMEHOBaHUH.

3ak/iloueHue

[To pesyabTaTam IPOBEIEHHOH SKCIIEPTU3bI MOXKHO CIEIATh CIE/yIOLIHE BHIBO/IBL.
TeMmy auccepTaly OTIMYAET aKTyalbHOCTh MCCIIEOBAHHBIX npobsiem. [IpennoxeHa
HOBas METOJMKA MAreMaTHuecKoro aHain3a TepMOCH(OHHON LHUPKYJISALHH.
[Ipe/oxKeHbl HOBBIE IIOJXO/bl MOJEIMPOBAHMSA TENMOYCTAHOBOK B yCJOBMAX
kmuMaTta Kasaxcrana. PaspaboranHas aBTOMAaTH3WpOBAaHHAs CHCTEMA TO3BOJIACT
MOCTPOUTH KaUECTBEHHBIE MOJICITH.

Mcexo/1s U3 BbILIEH3I0KEHHOr0, CYMTal0, YTO MpeACTaBIeHHas AMCCepTalMoOHHas
paboTa IOJIHOCTbIO COOTBETCTBYET BCEM tpeboBanuss HAK [IKP, koropbie
NpeIbABISIOTCS K KaHIMIATCKUM AHCCEpTalMAM, Ha COUCKaHME yUEHOW CTeNeHH
KaHIHIaTa TEXHHYECKHX HayK no crennanbHocTH 05.20.02 — DneKkTpoTeXHONOTHA 1
371eKTPO0BOPYIOBAaHHUE B CENIbCKOM XO3SHCTBE.

OduunaabHbIN ONIIOHEHT,
KaHM1AaT TEXHUUECKUX HayK,

acCOIMUPOBAHHBIN Mpodeccop
Kazaxckoro HalluOHaJIbLHOT'O
arpapHoro MCCie10BaTeIbCKoro

YHUBEpPCUTETA CarnakoB A.3.
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