OT3hbIB
oUIHAIBLHOr0 ONMOHEHTa HA AUCCEPTAUMOHHY IO pa6ory Kynen6aesa Mypara
Mepkeoexopuua «CucreMa yrnpaB/ieHuUsI JABYXKOHTYPHOH reJIN0yCTaHOBKH C
TepMocu(pOHHOI HUPKyIANHeNn, npecTaBJIeHHON HA COMCKAHME Y IeHOH
cTeleHy KaHANAATa TEXHUYeCKUX HAyK MO0 CrenraJbHOCTH 05.20.02-
3J1eKTPOTEXHOJIOIHH H 3JIeKTPo00OpyI0BAHME B CEJIbCKOM X03sIiCTBE.

AKTYyaJlbHOCTh TeMbI JAHCCepTalHMH. [Ipo6iaema 3Heprocdeperarmux
TeXHOIOrWi aKTyaJdbHa BO BCEM MHpPE W SBISETCH HETPCMEHHBIM MPU3HAKOM
pelHOUYHOM ~ skoHOMHKH.  CoBpeMeHHas  MHpPOBas DHepreTUdecKas H
SKONOrHUEcKas TOTHTHKA XapaKTepU3yeTcs KODEHHOW MepeophueHTaluel Ha
MaKcHManpHOe d3Heprocoepexenue. LlemeBble HaOWMOHATBHBIC IPOTPAMMBI
[IPUHATEl ¥ MPAKTHYECKH BBITIOJIHSIOTCA BCEMH PasBUTHIMHM CTpaHaAMU. Onu
MPU3BAHBI BHIIONHATE 3a1a49d dKOJOTUYECKHM TUCTOrO PasBHUTHA, obecreueHUs
>HEepreTUYecKoil 6e30MacHOCTH CTPAH, a TakKe OBITH TOTOBBIMU K IEPCICKTUBE
6e3GONTe3HEHHOM ananTalldd TpH  Heu30eXHOM yIOpOXaHWHA BCEX BHUIOB
TEMI03HEPTETUIECKHUX PECYyPCOB.

B nmuccepramum KynembGaesa M.M. mpennaraeTcs ABYXKOHTypHad

reJIMOyCTaHOBKa C TepMOcH(OHHOH NUPKyNANWed B IKMBOTHOBOIICCKOH
depme, Ilpeanmaraemas cucTeMa TpeaHasHadeHa UL OJHOBPEMEHHOTO
TOTJIOMEHNs COJHEYHOH JHEPTHH, OTIHIUTEIBHOH 0COOEHHOCTHIO KOTOPOM
gBISIETCS HaJW4He TJIOCKOrO COTHEUHOr'O KOJIJICKTOpa, TEIIOBOrO HACOCA, Oak-
AKKyMYyJISITOpa I TOPSYEro BomocHaO)eHus, Koropas yBemumumBaeT KILJ
Termonepenauyn Ha 15-20% OT TEMIOHOCHUTENS- HepKaBerollel TOHKOCTEHHOH
roppupoBaHHOH TPYOHI.
TIpennaraemast cCTeMa IPEBOCXOIHUT CYIIECTBYIOIINE aHATIOTH 32 CICT BOBJICUEHUS B
SHeprodajaHc IUIOCKOTO COJHEYHOrO KOIUIEKTOPa, TEMIOBOTO Hacoca, a TaioKe
ABTOMATU3UPOBAHHOTO KOHTPOJUIEpa YMpPaBIEHHWs Ul CETCBOTO cbopa, KOTOpHIA
[103BOJIiET MOHHUTOPHTh TENMOCHCTEMY uepe3 BeO-cepBep B PEXHUME DeajbHOTo
BpPEMEHU.

CreneHb OOOCHOBAHHOCTH  HAYYHBIX  IOJIO)KEHWHM,  BBIBOABI M
peKOMEeHJALMH. JiccepranionHas paboTa BHIMIOJHEHA B COOTBETCTBUM C
tpe6osaransmu HAK TIKP. KynenbOaes M. 1oapoOHO HCCIIEAOBa CYLISCTBYIOIIHNE
METOIBI MATEMATHYECKOTO MOJIEIMPOBAHUs IBYXKOHTYPHOM TE€/IMOYCTAHOBKH C
TepMOCH(GOHHON  HUPKYIISIHUCH, 000CHOBAaHBEI ~ OCHOBHBIE  ITapaMeTpEI
TepMocu(GOHHOr0 3PdeKra Il CHCTEMBI COIHEIHOIO TeriocHaOxeHus. Perrena
crcTeMa ypaBHEHHH TeIUToNepeHoca B 3IEMEHTAX KOHCTPYKIMM IeTHOKOJIEKTOpa
COBMECTHO C YPABHEHMSIMH KDAeBBIX YCJIIOBHI — HAYaIBHBIX W IPAHHTHBIX MEXIY
57eMEHTaMH KOHCTPYKIHMH. TaK jke OH NMPOBOIMI aHAIU3 COBPEMEHHBIX yCTAHOBOK
KOHTDOJISI W HCHBITAHHHA CHCTEM TeriocHaO)KeHWss Ha 0asze TIeIrMoyCTaHOBOK,
TETIJIOBBIX HacOCOB )51 000CHOBATH KOHCTPYKTHUBHO-TEXHOJIOTUIECKYO,



QYHKIMOHATBHYIO W CTPYKTYPHYIO CXEMBI IBYXKOHTYPHOH TIeTMOYCTaHOBKH C
TEIIOBBIM HACOCOM.

Tak ke B paMKaX NAHHOH NHMCCEPTalMi pa3paboTaH KOHTPOIIEp yIpPaBlICHH
CeTFOCHCTEMbI BKITIOWAIONAM B CceOs SJEKTPOHHBIA OJIOK C TEMIEpaTypHEIMH
laTuMKaMu. B OTIMYME OT MHOTUX CYILIECTBYIOUIMX KOHTPOJLICPOB, HaHHAA
ABTOMATH3UPOBAHHAS CHCTeMa IIpe/lHAsHadYeHa JUIA * yIPABICHAA  COMHCTHBIMM
TEIUIOBBIMH yCTaHOBKAMH, KOTOpas XapaKTepU3yeTcs MOJYJILHOM CTPYKTypoH. DTO
Mo3BOJISIET OOHOBHUTH (HYHKIIMOHATBHOCTH KOHTpOJUIEpa C NAIBHERITUM pPa3BUTHEM
YCTaHOBKH. '

Bce mpozenaHHble HCCIENOBAaHHMS W WX PpE3YIbTaThl B paMkax TaHHOU
[MCCEpPTaIuK, Ge3yCIIOBHO, BHOCST CBOH BKJIAI B HAYKY H MPUHOCAT ITOJIOXKUTEIbHEIE
Pe3yITbTaTEL

CIIMCOK WCIIONB30BAHHON JUTEPATyPEl COMEPXKUT 119 HauMeHOBaHUH. BBIBOMBI
1 pe3yJbTaThl, TOJy4YeHHBIE NAUCCEPTAHTOM, 00OCHOBAHBI M JIOCTOBEPHBI, TaK Kak
ONMPAIOTCS Ha CYIIECTBYIOMIME TEOPETHKO-METONOTIOT IIECKUE 0as3kl.

OmneHKa  HOBH3HBI M JIOCTOBEpHOCTH.  IJIaBHBIM  JOCTOMHCTBOM
MCCEepTAalMOHHON paboTel ABJAETCS IMONHOTAa MPOBEJCHHOrO aHammsa, Tak xKe
MIpeUTOXKEHHbIe METO/BI 10 HCCIEOBAHMAM  COBMECTHOIO (QYHKIIMOHUPOBAHUS
TOCKOTO COTHEYHOr0 KOJIJIEKTOPa ¢ TETIOBBIM HACOCOM.

O6mmasi CTPyKTypa paboTEl COOTBETCTBYET IOCTAaBICHHBIM 3a/adaM, Marepual
M3TOKEH C YYEeTOM TPUIMHHO-CIEICTBEHHBIX —CBS3CH, cOopMyTUPOBaHHEIC B
JIOCTATOYHOM CTETIeHH 00O0CHOBAHBL.

[lepBas ryiaBa MocBseHa GOPMUPOBAHMIO MHQPOPMAIOHHOM 0a3bl U MPEIOKEH
KOMIUIEKCHBIM IOAXOX IO  OMpeNeleHHIO  TeIHOIHEPreTHYCCKUX  PeCypCcoB
Pecry6mukn KaszaxcTal, BO BTOPOH IJIaBE OIHCBIBACTCA MaTeMaTHYeCKUI aHalu3
JIBYXKOHTYPHOH TeJIMOYCTaHOBKH C TepMOCU(OHHON IMPKYISIIHUER» MOCBAIICHA
pa3paboTke MaTeMaTHYeCKOT0 000CHOBAHHS OCHOBHBIX apaMeTpoB
TepMocupoHHOro 3pdekra I CUCTEMBI COTHETHOTO TemocHaOkeHus. Perrena
crcTeMa YpaBHEHMH TEILTIONepeHoca B JIEMEHTaX KOHCTPYKIMHM TelTHO KOIICKTOpa
COBMECTHO C YPABHEHWSMH KDPaeBBIX YCIOBHI — HAaJalbHBIX W IPAHMIHBIX MEXIY
yJeMeHTaMyi  KOHCTPYKIMH. B TpeTedl TilaBe  OMMCHIBAIOTCA — PE3YJIBTATDI
SKCIIEPUMEHTABHBIX HCCIETOBAHNNY OIMCaHa CUCTEMA YIIPABJICHH JIBYXKOHTYPHOM
PeTMOYCTAHOBKH C TEPMOCH(OHHOH UpKyJsueil. B deTBeprodl IiiaBe NpUBEICHA
TeXHUKO-dKOHOMuYecKass  >(Q(EeKTHBHOCTb  TESIHOYCTAaHOBKM»  NPEIACTABICHA
skoHoMHUecKas dPGEKTHBHOCTh OJHON YCTAHOBKM IUIs Harpesa BOIBI Ha OBITOBBIE
HyXIbl. PacueThl NPUBOAMM C TOYKA 3PEHHS SKOHOMHM TPAAMIMOHHBIX BHIOB
SHEPr¥H U ANIeKTPUIECKOH SHEPTHH.

Hay4Hasi HOBH3HA JHCCEPTALMOHHOH paGoTel  3aKao4Yaercss B
cJeyromeM:

1. TpemnosxkeHa cxema ABYXKOHTYPHOH T€JIHOYCTAHOBKH C TEpPMOCU(POHHOK
LUPKyNSIMel, TpeIHa3HaueHHas I~ OJHOBPEMEHHOTO IIOTJIOMICHAS COJTHEHUHOH
SHEpryW, OTIMUYMTENBHOR OCOOEHHOCTBIO KOTOPOW SBJSETCA HANMIME MIIOCKOTO



CONMHEUHOTO KOJUIEKTOpa, TeIUIOBOro Hacoca, Oak-akKyMynsropa UL TOpsTYEro
BOMOCHAOKEHMSI, KOTOpas YBEIMIMBACT KIII rerutomepenadd Ha 15-20% ot
TEIUIOHOCHTENSI- HEPKABEIOIIel TOHKOCTCHHOH rodpupOBaHHOH TPYOBL.

2. HoBoe KOHCTPYKTHBHOE DPELICHHE TeIIOBOrO Hacoca, e KOHJIEHCATOp M
FCTIApHUTETh BBITIOTHEHEI B BUZC TerUI00OMeHHMKA THUIA «CIHpalb B CIHPAIN», a
TpyGOMPOBO/IbI TEIITOOOMEHHIKOB MOMEIICHB OfMH Hal APYTHM, YTO IO3BOJIAET
YBENMYUTH ITUIOMAAb W WHTEHCHBHOCTDH TeriooOMeHa, KOTopas B CBOIO OYCpeab
YBEJWIMBAET 3HAUCHUEC koshdureHTa MpeobpasoBaHys TEIUIOBOrO Hacoca Ha 10-
15%. '

3. HoBbI ABTOMATH3MPOBAHHBIN KOHTPOIUIEp YNPABJIECHMS ABYXKOHTYPHOTO
PeTMOKOIIIEKTOPa € TEPMOCH(DOHHOU IUPKYJISAIEel ¥ CHCTeMa CETEBOTO cbopa,
XpaHeHus W 0OpabOTKH pHGOPMAIMK OT COJHEYHBIX KOJUIICKTOPOB, & TakKe
CTAlMOHApHAs CHCTEMa NWCTAHIFOHHOrO MOHHTOPHHIE, KOTOpBIE CUUTHIBAIOT
TeMIiepaTypHBIE [JaHHBIC, OTIpPAaBIACT B BeO-cepBep, BeO-cepBep IOKas3bIBACT
TeMIepaTypHbIe JaHHBIE B BH/E HHIMKATOPOB, a CHCTCMA ceTeBOro cobopa mo3BOJISIET
MOHWTOPHUTE TEIMOCUCTEMY HUePe3 BeO-cepBep B PEKMME PEalbHOrO BPECMCHH.

ITo MarepranaM JUCCepTALMK OIyOIMKOBAHO Gonee uem 20 HaydHBIX paboT, U3
HUX BOCEMb pabOT B W3[aHMAX, PEKOMCHIyCMBIX BAK, nBenamuaTb paboT,
yHIeKcupyeMbix B WoS u/wii Scopus. [TomydueHO JBa MATEHTAa Ha n300peTEeHHE.

3HAYEMOCTH Pe3yJbTATOB, MOJY4eHHBIX B JHCCepTALHMH IS HAYKH U
npaKkTHKH. TeopeTrdecKas 3HaIMMOCTh paboThl COCTOUT B Pa3sBUTUM METOLOIOTHH
MATEMAaTHUECKOT0 ¥ HMHUTAIIMOHHOTO MOACTHPOBAHUSA pa3paboTKOH HOBBIX METOIOB
HCCIIENOBaHNA IBYXKOHTYPHOM TeIn0yCTaHOBKH C TepMOocH(OHHOH IIUPKYJIALHCH.

[IpakTHuecKkas 3HAYMMOCTh 3aKMOYaeTCAd B BO3MOXKHOCTH IPUMECHEHUA
pe3yJIbTaTOB B CHUCTEMAaX COJHETHOTO TernocHabKeHNs, a TaK Ke pa3paboTaHHbIA
KOHTPOIIIED YIpaBJeHusl, Ha KOTOPYIO MOy ICH TTAaTeHT Ha rone3Hyto Moaenb Ned4012
28 mag 2019 r. B HannoHalbHOM HHCTUTYTE WHTEJIEKTyalIbHO COOCTBEHHOCTH
Munucrepersa FOctvimu PecryOmikn Kasaxcrat.

CB$i3b TeMbl AUCCEPTAINE ¢ IPHOPHTETHLIMHA HAYIHBIMH HANPaBJICHHSMM,
IPOBOAMMBIMU 00pa30BaTe/IbHBLIMH H HAYYHBIMH yupesxaeHusiMi. OCHOBHbIE
STamel  MCCIENOBAHWs BEHIIONHEHbBl B paMKax [POEKTOB ¥ TPaHTOB: TIPAHT
MuHHCTEpCTBa 00pa3OBaHUA ¥ HAYKH Pecniyonuku Kasaxcran Ha 2018-2020 rr. Ne
BR 05236693 «MaTeMaTnueckiue ¥ KOMIIBIOTEPHBIE MOJICNH, TpOrpaMMHO-
arapaTHBIE WHCTPYMEHTApHd | OTTBITHO-OKCIIEPUMEHTAJILHEIE  Pa3paboTKh  TI0
CO3NAHMIO  CETH  KOMOWHMPOBAaHHBIX  3(QQEKTHBHBIX aBTOMAaTU3UPOBAHHBIX
IBYXKOHTYPHBIX TEJIOKOJIIEKTOpa € TepMOCH(GOHHON IUPKYJISIHEH ¥ MOHATOPHHE
nx QYHKIAOHUPOBAHUI.

CooTBeTcTBUs aBTOopedepaTa CoAepKaAHMIO QHCCEPTAMH. Astopedepar
ONHOCTBIO COOTBETCTBYET COMEP)KAHHIO MWCCepTaluM, a Tak Xe 3afadaM
HCCIeAOBaHUSL.

Ctpykrypa M o0beM auccepTaluu. JluccepTalyisi COCTOUT U3 BBEICHUS,
YeTHIpEX IJIaB, 3aKJIIOUCHUs W TIPAIOKCHHA. [MomHei oOBEM AHUCCEPTALAM



cocTtapisieT 150 cTpanwml, BKmouas 122 PUCYHKOB U 13 Taomui. CIHUCOK TUTEPaTypPhl
cozepxut 119 HauMEHOBAHUH.

B auccepranuoHHON paboTe M apTopedepaTe TpUBEJEHBbI CJIEIyIOMHC
3aMeyaHusI:
1. B asropedepare (PucyHOK 6) cxema COCHMHCHI Mojo V3 ¢ maTdyuKamu
CHICTEMBI YIIPaBJIeHHS KOHTPOIIEPOM 10 KOHIIA HE pacKpeITa.
2. DdexTHBHOCTD ObLTa OBI BBILIE, CCITH 6Bl B MOZENH TJIOCKOT'O COJHEYHOTO
KOJITTEKTOPA UCIIOJIB30BATICS ropUpOBAaHHBIN TEIIONPUEMHHK.
3. DKCIUTyaTaliOHHAs HaJIEeXHOCTE TIOCKOTO COTHEYHOTr'0 KOJUIEKTOpa MO
KOHIla HE pacKpBITA.
4 DKOHOMHAYECKHE TOKA3aTENH CYMECTBYIONIMX ¥ IPe/UTaracMBIX TEXHOJIOTUH
He CpPaBHUBAIOTCS IIPH PacieTe TEXHIKO-2KOHOMHUYECKOH 2)HEKTUBHOCTH.
5. B muccepraii  HEOOXOmMMO  YCTPaHWTh CTWJIACTHYECKHE |
opdorpadueckre OmnOKH.
6. CiteyeT IIPHBECTH CTPYKTYpPY AMCCepTalli B COOTBETCTBMH C MHCTPYKIHEH
HAK TIKP o ohopMIIEHHIO JUCCEPTALIH 1 apropedepara.
OnHako, yKa3aHHBle  3aMedaHWs HE  CHIDKAIOT Hay4HOH  ILEHHOCTH
JIACCEPTAIMOHHON PabOTHI.

3akiroueHue

Tlo pesyspTaTaM MPOBEACHHOH IKCIEPTH3bI MOKHO crenarh CIeIyOINe BEIBOIBI.
TeMy HAUCCEPTAIUA OTJIMYACT aKTyalIbHOCTD pceienoBaHHbIX mpobnem. [Ipennoxena
HoBas METOIMKA MaTeMaTHYecKoro —aHajln3a TepMOCH(OHHON  IUPKYJISINH.
[IpeuIo>KeHbl HOBBIE TIOIXOJPBI MOZIEINPOBAHMSI TENMOYCTAaHOBOK B yCJIOBHSX
«mmara Kaszaxcrana. PaspaGoTaHHas aBTOMaTH3MpOBaHHAA cUcTeMa II03BOJISET
[T0OCTPHUTh KAUEeCTBEHHBIE PErPECCHOHHBIC MOMCIIH.

McxoIs B3 BHILICH3I0KEHHOTO, CUUTal0, HTO TPEACTaB/ICHHA IUCCEePTAlMOHHAS
paboTa IOJHOCTBIO COOTBETCTBYET —BCEM tpebopannss HAK TIKP, koTtopsle
NPEAABISIOTCS K KaHIMAATCKUM JHCCEpTALIAM, HA COMCKAaHWE YUYECHOH CTCICHM
KAHIAIATa TEXHUIECKNX HAyK IO CICIHATBHOCTH 05.20.02 - 3AEKTPOTEXHOIOTHH 1
5IEKTPOOOOPYHOBAHNE B CEIIECKOM XO3SICTBE

O¢unnaabHBIA OTIIOHCHT,

JIOKTOp TEXHUIECKHX HAYK, TPOdeccop
HarmoHaBHbIH HCCIeI0BATENbCKIH YHUBEPCHTET
«TaIIKeHTCKY HHCTUTYT HH)XEHEPOB UppUTalii

A MEXaHM3AIMH CEIBCKOTO XO3IMCTBAY Ucakxos A. K.
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