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"KAHAPTBLIATBHIH DHEPTUS KO3TH MANJIAJIAHY APKBLIBI CYT
CAJKBIHIATKBII KOHJABIPFBICHIH O3IPJIEY

PhD-gokropaHThI
OnmiMkemoBa Ocell KarmmaxaHOeTKbI3bIHBIH
«6D072400 - TexHOTOTUSIBIK MaTHHAIAP JKOHE JKa0ABIKTap»
MaMaHAbIFbI O0MbIHIIA Punocodust 1okTopsl (PhD) FeuTBIMU JopexeciH amy YIIiH
JUCCEePTAIUSIIBIK KYMBICHIHA
AHHOTAIUA

KymbictbiH 63ekTidiri. Kazakcran PecryOnukachlHbIH O1piHINI MPE3UIAEHTI
Hazap6aeB Hypcynran OO0imynbr KazakcTtan XankplHa «TOPTIHII ©HEPKICIMTIK
PEBOJIONMS JKaFJalbIHIAa JaMyJblH KaHa MYMKIHAIKTEp1» arTtel JKoimaybiHia,
2018 xpUTBl «PECYPCTHIK SJIEYETIH OJlaH 9pi JaMmbITy» ekiHil KommayeiHaa 10
0achIM OaFbIT OOMBIHINIA EJIIIH JaMYbIH aHBIKTAIbI:

«... ByrHI1 TaHJa >KaHAPTBUIATBIH SHEPTUsi Ke3Jepl oJleMJEri JIIEKTP
OHEPTUACHIHBIH TOPTTEH Oip Oeiirin Kypaiasl. bomkam OoibiHIma 2050 >xpuTFa
Kapait oyi1 kepcerkimn 80%-ra xeTe/l.

Kazakcranna 6anamaisl 3Heprus ke3aepiHiH yaecid 2030 xbutra aeitin 30%-
Fa YJIFAUTy KO3ACIIHII OTBIP...».

ATpPOOHEPKACINTIK KEEH Il AaMbITYJAbIH MEMJIEKETTIK OarJapiiaMachblH 1CKe
acelpylarbl MIHAETTEpAIH Oipl - a3bIK-TYJIK KayllCI3AIrH KaMmTamachl3 €Ty,
TEXHUKAJBIK >KaOJbIKTAIy JEHIeWiH KOTEepy >KOHE arpOoOHEpKICIN KeIIeHIHAETi
OHJIIPICTI XKaHAAHABIPY.

2020 xwpuiabiy 1 xaHTapbiHaH Oactan Kenmen onarbiHma Kazakcranra IImKi
CYTTIH Kayinci3iri OOMbIHINA TEXHUKAJIBIK PErJaMEeHTTEpAIH KehOip TanantapbiH
OpbIH/IaY OOMBIHIIA KEHIHTe mierepy askranaabl. Kaiita eHiey 3aybITTaphl Tanamnka
cail eMec MIMKI CYTTI KaObUIAayFa KYKBIFBI KOK.. CyT )KMHAY oHE TachIMasaay
Ke31HJe MIHJETTI KAyIlCI3QiK TaJanTapblH CakTay TamMakK ©HIMJIEPIHIH
KAyIICI3AIT1H KaMTaMachl3 €Tyre OarbITTaIFaH.

depmepIik JKaFdaiina CyTTl CaJKbIHAATyFa apHAJIFaH TEXHOJOTUSIAD MEH
KaOJBIKTAap, HETI31HJE KacaHIbl CYBIK TNaWgagaHajbl, OJI eJeysl KeJIeMJe
AIIEKTPIHEPTHACHIH TMaimananaasl, MoHpeanb XaTTaMachIHIAFhl SKOJOTHSIIBIK
TajanTap OOibIHILIA 030H KabaThlH OY3aThIH >KOHE MAPHUK Tra3aap naijganaHysl
azalTyra OarbITTaJIFaH.

KacanpiHFaH Tanaay KepceTKeHIeW (epMepiik MapyallbUIbIKTa aJFalliKbl
CYTTI CaJKbIHAATY YIIiH, TAOWFU CAJKbIHAATY TEXHOJOTHSCHIH Ja IaiaaaHaibl,
OJIAPJIbIH, KEMIIIUTITT SHEPTOTHIMILIITT TOMEH.

Bynbl cankplHOATy oKyHenepiH (IpaaMpHs) mMaljanaHy Ke3iHae KaHa
»)abapIkTapaa atMochepanbik aya 0°C-tan ToMeH OoJiFaH Karaana CyablH KaThIIl
KaJTybl CHSAKTHI KUBIHIBIKTAD KE3/J€CeNl, aj JKbUIbl YaKbITTa CYWBIKTHIKTHIH
OymnaHybl OaiiKamaabl, OJ1 CyIbIH IIBIFBIHIATYBIHA OKEIIIIT COFaIbI.



Bipinmii npe3uneHTTiH KoJIAayblH, OKIMETTIH OarJapiaMachlH OPbIHAAY KOHE
TEXHUKAJBIK KEMIIUTIKTEP/Il OK MAaKCaTblHJa 3€pPTTEy >KYMBICHIHBIH OaFbIThl
JKaHAPTBUIFAaH DHHEPrus Ke3lH NaijanaHy apKblIbl (epmamarbl CYTTI THIM/II
CaJIKBIH/IATaThIH KOHABIPFHI Kacay OOJIbIN TaObLIa/Ibl.

3epTrTey 00bBeKTiCi: >KaHAPTHUIFAH OJHEPrus Ke31H MaijianaHy apKbLIbl
dbepmagarbl CYTTI CaJKbIHAATATHIH KOHIBIPFHI.

3epTTey  KYMBICBIHBIH  ca0aFbl  OOJIBIN:  PaJMATOPAAFbl,  CYBITY
aKKyMYJISITOPBIHAAFbI CATKBIHAATKBIIITHIH CATKBIHAAY YPAICI )KOHE OJapbIH CYTTI
CAJIKBIH/IATY YPIICIHE oCep eTYI.

3epTTey MaKcaThl JKIHe MiHIETTepi.

JluccepTanysuTbIK,  KYMBICTBIH MakcaThl (epMajblK IapyanibUIbIKTa CYT
CAJIKBIH/IATKBIIT KOHJIBIPFBICHIHBIH THIMILIITIH FAPBIIT KEHICTITIHE KBbUTYIbl 00Ty
(panranuaiblK CaaKbIHIATY) apKbUIbI aPTTHIPY OOJIBIN TaObLIAIEI.

KacanpiHFaH oneOMETTIK Taljgay HETI3IHAE XKoHE KOWBUIFAaH MaKcaTKa
OaltIaHBICTHI KeJIeCl MIHICTTEp MISTiIII:

1) 3epTTEY/AiH MEePCIEKTUBTI OaFbITHIH aHBIKTAYy MaKCaThIH/A, (PepMabIK
HIapyanbUIbIKTa TAOUFU CYBIKTHI TTAlJaTaHATHIH KOHBIPFBIIIApFa TaJ1ay KYPIi3y;
2) FApBIII KEHICTITIHE KbUIyAbl 067y apKbUIbl CYTTI CaJKbIHAATY

KOH/JIBIPFBLIAPBIHBIH K00AaChIH J31pJIey;

3) CYTTI canKplHAATyFa apHaJIFaH TOKIPHUOETIK KOHABIPFBIHBIH €H THIMIICIH
TaHJ1al, HEeT13/Iey JKOHE )Kacay;

4) )xpul OOWBIHA OPTYPJIi TEMIIEpaTypajaa, BUIFAIIBUIBIKTA JKOHE OYIT
YKaMBUTFBICBIH/IA DKCIIEPUMEHTTIK 3€PTTEY JKYPTi3y;

5) KIMMATTBIK KaFaaiaapra OaiJIaHBICTBI KOHJIBIPFBIHBIH IapamMeTpliepiH
aHBIKTAY]IbIH 9/IICIH, €CENTeY AITOPUTMIH KOHE KOMITBIOTEPIIIK MOJIEIIH XKacay;

6 ) )KBUIIBIK JKYMBIC IIMKJIIH MOJENbJICH OTBIpbIN, Ka3akCTaHHBIH KeWoip
OHIpJIep1 YIIIIH KOHIBIPFBIHBIH THIMJIUIITIH Oarajay;

7)CyTTi cajJKbIHAATyFa AapHAJFaH KOHJBIPFBIHBIH TEXHHUKAIBIK JKOHE
APKOHOMHUKAJIBIK THIMJIUIITIH OaFajay.

AJIBIHFAH HOTH:KeJIePAiH FHUIBIMH KAHAJIBIFbI OOJIBIN TaObLUIAIbI:

- FapBIII KEHICTITIHIC )KbITy OOJIyi KOJIJaHa OTBIPBIN CYTTI CaJIKBIHIATY
KOHJIBIPFBICHIH €CEeIITeY 9/iC1 MEH aJITOPUTMI Kacajbl;

-CYT TeMIlepaTypachblHbIH  ©3TE€pyIHIH TYHT1  acClaHHbIH  [IAPTThHI
TeMrepaTypachbiHa TOYEAUIIT aHBIKTAIbL;

- CYTTIH COHFBI TEMIIEpATypachlHBIH  OpTamia arMocepanblK aya
TeMrepaTypachbiHa TOYEAUIIT aHBIKTAIbL;

- AITOPUTMA1  OpBIHAAQY  YIIH  CaJKBIHAATBUIFAH  CYTTIH  KoJIeMiHe
OailJIaHBICTBI OPTYPJIl aliMaKTap YILU1H KOHJIBIPFBIHBIH KOOAJIBIK MTapaMeTpiiepl MeH
SHEPrus TUIMAUITIH €eCenTeyre MYMKIHAIK OepeTiH KOMIIBIOTEPIiK MOJIEh
YKacaibl.

ZKyMBICTBIH TI:KipHOeJiK KYHAbLIbIFbI:

- KQIMbIHA ~ KEeNTIPUIETIH DJHEPrusi KO31H TNaijaliaHy apKbUIbl DJIEKTP
SHEPIUSICHIH TYTBIHY/IbI azaiiTyra MYMKIH/TIK OepeTiH CYTTI
CAJIKBIHJIATYFa apHaJFaH KOHIBIPFHI skacamabl (Ne3797 mateHTi);



- ecemTey oICI MEH KOMIBIOTEPIIK MOJENb CBHIPTKBl KEHICTIKTET]
TEPMUSIIBIK COYJIEICHY Il KOJJaHa OTBIPBIN, CYTTI CAJIKbIHJIATY KOHABIPFBICHIH
»KoOanmayra MyMKIHJIIK Oepei.

- CaJKbIHAATy KOHJBIPFBICHI OpHAjacKaH alWMakka OallaHbICTBI CYTTI
CAIKbIH/IATyFa apHaJFaH KOHJBIPFBIHBI THUIMJI MaiianaHy aiimMarblH Oaranay
HOTHKENEP1 aIbIH/IbI.

Koprayra miblrapbuiaThiH FBUIBIMHE epexxeiep:

- CYTT1 CaJKbIHIATy YIIIH FapbIlll KEHICTITiHE XKbUTy OeydiH maiinaiany
OPBIHIBLIBIFBI IOJICIICH]I;

- CYT CaJKbIHAATY MYMKIHAITIH pacTalThiH, SKCIEPUMEHTTIK  3epTTey
HOTHXKEJEpl aTbIH]IbI;

- eCenTey OJICi MEH aJropuTMi O3IpJIEH[l, ANTOPUTMAlL ICKE achIPYbIH
KOMIBIOTEPJIIK  MOJIENI JKacalJbl, OJ CAJKBIHAATBUIFAH CYTTIH KeJIEMiHe
OallJIaHBICTBI OPTYPJIl aliMaKTap YIIIH KOHABIPFBIHBIH KO0ANIBIK MapaMeTpiiepi MEH
HHEPrUs TUIMJUIITIH €CenTeyre MyMKIHJIIK Oepe/i.

ABTOPJBIH JKeKe YJIeci.

ABTOp (depManmarbl TaOWUFM CYBIKTBI  KOJIAHBII  CYTTI  CYBITAThIH
KOHJIBIPFBIIAPABI TaJJAll, ©3CKTUIITH Heri3/edl, TOKIprOeliK KOHABIPFBI JKacarl,
3epTTey KYPri3/i.

ABTOp ecenTey oiiCTEMECI MEH QJITrOpPUTMIH IKacayra, KOMIIBIOTEPIIIK
MOJICTIB/ICYTE KOHE MaTEHTTENTeH KOHIBIPFBUTAPABI )KacayFa KaThICTHI.

KypbLIbIMBI 2K9HE KYMBIC KOJIEMI.

JluccepTauusuiblK ~ KYMBIC — Kipicmie, Oec 0eJiiM, KOPBITBIHIBI JKOHE
naijlanaHbUIFal oJeouerTep TiziMiHeH Typanbl. XKanmel kenemi 127 Oet, OHBIH
immnage 19 xecre, 86 cyper, 152 ogebuet xo3i xxone 11 KockMia 6ap.

Bipinmi Tapayna oneduerrepre oMy *KacaabIHIbI.

OebueTTepre MOy HOTWKUECiH e XKepaiH THIMAI COyJIeeHYIH Maianany
apKbBUIBI CYT CaJKbIHAATy >KYHENepiH d3ipiiey JKOHE ICKe achlpy, KOpIIaraH
OpTaHBbIH TeMIIepaTypachlHaH TOMEH CaJKbIHIATyFa MYMKIHIIK Oepelll, COHbIH
OCEPIHEH DJICKTPIHEPTUSCHIHBIH IIBIFBIHBI a3a51/TbI.

Exinmi Tapayna ecentey jKoHE TEOPUSIIBIK Taljay HOTHKHECIHIC
931pPJICHT€H YKOHE MATEHTTENTeH KOHCTPYKITUSIIBIK KOHABIPFBIHBIH HYCKaJIaphl 0ap.

Fapoim keHicTirine *pury 6oy eceOiHEH AJIEKTP YHEPTUSCHIH Ak alanyabl
azaliTyra MYMKIHAIK Oepell XKoHe CYTTI CaJKbIHIATy Ke3iHAe KOWBLIAThIH
TajanTapra coiikec KOHCTPYKIIUS TaHIaJIbI.

CyYT calKbIHOATKBIII OakTa €CenTeNiHMAl: CYTTIH >KbUIy >KYKTE€MECi, 1IIKI
CAJIKBIH/IATKBII OAKThIH >KbLIyaaMacy O€TiHi, CAJIKbIHIATKBIII OAKTBIH KbUIyOepy
OeTiHiH KOX(hUIMEHTI, CyIbl CalKbIHIATy OariHe Oepyre KaKeTTl HaCOCThIH
KyaThl.

CybIK aKKyMyJsITOpZla MbIHAJap €CENTeN/Il: CaTKbIHAAThIIATBIH CYTTIH
MaccacbiHa OAaMJIaHBICTBl JKWHAJATBIH CalKbIH Cy MAaccachl, CYABIH JKbLUTY
KYKTEMECI, CYBIK aKKyMYJSTOPIBIH >Ka3Fbl JKOHE KBICKBI KE3CHJETl KyaThl,
KblTyaaMmacy O€TiHIH aylaHbl, )KblUTyaamMacy Ko UIrueHTi.

Fappiin keHICTITiHE KbUTYy 06JIeTIH paguaTOpAbIH ayAaHbl aHBIKTAJIbI.



YwiHmi Tapayaa Fapellll  KEHICTITIHE KbUTy Oedy apKbUIbl CYT
CAJIKBIHIATATBIH  TOKIPUOCTIK  KYPBUIFBICHI  KacajblHABL.  ToxkipuOemik
KYPBUIFBIHBIH CUTIATTaMAaChl )KOHE OHBI 3ePTTEY JIICTEPl KEITIPUITEH.

byn Tapayna cynblH TYHI1 yakKbITTa CalKbIHAAYbI, CYBITKBIIITBHIH KBLTY
OeJlIHy OCEepIHEH CaJKbIHAAybl, CYTTI CaJKbIHJIATy KE31HJE  aJIbIHFaH
HKCIIEPUMEHTTIK HOTHXKUEIIEP KOPCETIITEH.

DKCHEPUMEHTTIK KOHJIBIPFBI JKbUTY 06JIIHY apKbUIbl TYHI1 YaKbITTa CYBIKTbHI
KUHAyFa (KbUIBI ME3TUIAEpIE) HeMece My3 JKHHayFa (CYBIK ME3TUIIEp/e)
MYMKIHAIK Oepeni. KyHII3ri yakpITTa >XHMHaAJIFaH CYBIK CYTTI CaJKbIHIATyFa
naiganaHbuIabl.

Koty OGemnmiHynmiH ToKIpUOENiK 3epTTeysiepl HOTHXKHUECIHAE, TIKIPUOETIK
KOHJBIPFBIIAFBl  HACOCTBI KOCTAc OVPBIH, paauaTtop OCTIHIH TeMIepaTrypachl
aTMocepanblk aya TemmeparypackiHaH 2-3°C-ka TeMeH OOJIbl, OJ OHBIH
aToMc(epalblKk ayaJaH TOMEH TeMIlepaTypara CaJIKbIHIAUTHIHIBIFBIH >KOHE
YKYMBICKA KaOlJIETTIIITH KopceTe .

CyTTiH COHFBl  TeMIIEpaTypachbIHBIH  OpTalia arMocepanslk  aya
TeMIlepaTypachblHa  TOyeNJUIIrT  aHbIKTanabl. On  TOyenaulK — KecTelleH
atMocepanblk aya Ttemmeparypackl (-10°C) OosFanma, CYTTIH KaXeTTi
TeMriepaTypachid +4°C amyra 00JIaTbIHBIFBIH KOPEMI3.

Kyprizuiren — ToxipuOenmik  3epTTeyjep  OpTypiili  TeMIepaTrypaja,
OYITTBIIBIKTA CYTTI CAIKBIHIATY AJIMATHl KaJaChIHBIH KIIMMATTHIK JKaFaalbiHaa 29
oen 100 % apanbirpiHAa OONATHIHBIH KOPCETTI.

DKCHEpUMEHTTIK 3epTTEeYJEp KBUIABIH SPTYPIl YaKbITTApbIHIA >KYPri3iIl.
Ky3ne »xoHe KpicTa (CybIK Me3rinae) ajaplHFaH Mmojimertep cyT 37 °C-tan 4°C-
Ka JIeHiH CaJKbIHAaTyFa OOJaThIHIBIFBIH, ajl jka3[a JKOHE KOKTeMAe (OTE BICTBIK
KOHE JKbUIbl YakpITTa) cyT TemmeparypacbiH 20..26°C neilin TeMeHaeTyre
OONATHIH/IBIFBIH KOPCETTI.

TepTinmi Tapayaa KypbUIFBIHBIH KOMIIBIOTEPIIIK MOJIEI1 YCHIHBUTFaH.

KommbroTepiiik MoJenbaiH Kbl OOMBI JKacalThIH KYMBICHBIH dJlICTEMECi
MEH aJTOpUTMI KacCaJlbIHIbI, OJ CAJKBIHIATHUIATEIH CYT MOJIIEpPIHE KOHE
KOHJIBIPDFBI OpHAJacKaH »KepAiH KIMMATTBHIK >KarjaaiiblHa OaiIaHBICTHI JKoOamay
napameTpJiepiH aHbIKTayFa MYMKIHJIIK Oepei.

KazakcTaHHBIH YII KaJIaCHIHBIH KJIMMATTHIK JKaFdailIapbIHBIH MOJIMETTepl
SHT13LI/].

CybiTyra T1ycerin cyT MemmepidiH S-teH 20000 «kr-ra  gedidri
KOHJIBIPFBLIAP/IBIH JK00anay rnmapameTpliepl aHbIKTaJIbl.

KazakctannbiH yiI Kanacel: AnMarsl, OckeMeH, Kocranail KananapbeiHia aya
TeMIlepaTypacbiHa OalIaHbICTBI CYTTIH COHFbI TeMIlepaTypachlHa TOYyeJIiIir
TYPFBI3bUIIBI.

Bbip XpInFa 2JIEKTp IHEPTUSACHIH TYTHIHYIBIH CAJKbIHIATYFa KETETIH CYT
MaccachblHa TOYyenAUTri ecemnrenesi. HoTmxkeciHae CalKpIHAATHUIATEIH CYTTIH
Maccachl apTkaH caibiH (300 Kr-HaH >KOFapbl), TOHA3BITKBIII MalllMHAIAPBIMEH
CAJIBICTBIPMAJTBI TYPJIE >KaCaJbIHFAH KOHABIPFBIHBIH JHEPTOTHIMIUTITT apTaThIHBI
AHBIKTAJTBIHIBI.



XKacanbiaran  KOHABIPFBIHBIH ~ SHeproTuiMmaumiri  KazakcraHHelH — yiIn
KanacbiHaa Anmatsl yuriH 32%, Ockemen yuiiH 40% sxone Kocranait ymin 40%
KYpaspbl.

Ecenrey Hotmwxwuenepi OOMBbIHIIIA CYTTI KaKETTI TeMIlepaTypachlHa ACHiH
TOHA3BITY MalIMHAchiH mnakjgananOait Kocranaiima 4 aif, Ockemenae 3 aif,
Anmateiia 1 aif 5KyMBbIC JKacalThIHBI aHBIKTAJIIbI.

Becinmi Tapayaa TeXHUKaNBIK JKOHE IKOHOMHUKAJBIK THIMJIUIITIH €CenTey
KepceTinreH. KoHabIpFeIHbIH OarachiH ayTay Mep3iMi 1,6 Kb €KeH1 aHBIKTaJIbI.

KyMmbicThIiH anmnpobamusichl. J[uccepTanmusiiblK  JKYMBICTBIH — HETI3Ti
HOTHKHUENEepl  XaJbIKapalblK  FBUIBIMH — MPAKTHKAIBIK  KOH(EpeHIMsIapaa
KapUSTaAHBIIIBL:

- «Kazaxcran-Xomog 2017» VII XanbikapandblK FHUIBIMU-TEXHUKAIBIK
koH(pepennuscel, 15-16 naypsez, 2017 x. - Anmater: ATY, (Anmatel, Kazakcran
2017 x.);

- IV MixnapoaHa KoH(epeHIlis «IHHOBAIlIMHIMIAXOAW 1 CydyacHa HayKay,
(30 Gepesnsa 2018 p.) - Kui: Llentp HaykoBux myOsikaliii, 30ipHUK Ha YKOBUX
nyOnikariit «Benecy, (Kue, Ykpanna 2018 r.);

-V  Xaneikapanelk @Papabu  okymnapel. 4 Xanmbikapanblk —«Peceitmik-
KazakcTannblk»  FBUIBIMU-TIPAKTUKANBIK ~ KOHGepeHus  «DyHKIMOHAIbI
MaTepualIapAblH XUMHSUIBIK —TeXHoOJoTusiape», 12-13 coyip 2018 x. -
Anmartel: On - ®apabdu ateigarsl Kas¥V (Anmarer, KP 2018 x.);

- AIP Conference Proceedings, Published by the American Institute of
Physics, (USA 2018y.);

-1V ranamaeik  FeUIBIM koHe HWHHOBamus 2019: Optansik  A3zwus.
XanplKapaliblK —FbUIBIMU-TIPAKTHKAIBIK KOH(pepenuus, 21 kaHTtap, (AcTtaHna,
Kazakcran 2019);

- «Kazaxcran-Xomnoxn 2019» IX XansikapaibIk FBUIBIMHU -TEXHUKAJIBIK
koHpepeniusacel, 20-21 akman, 2019 - Amnmarel: ATY, (Anmartel, Kazakcran
2019);

- XIl' Bceeykpaincbka HaykoBo-Texniuna Kondepeniis «CoBpeMeHHbIC
npoOJIeMbl XOJIOJWILHONM TEXHMKH W TeXHojorm», 27-28 BepecHs 2019 p. —
Opnecca: OHAIIT, (Onecca, Ykpauna 2019 1.);

- luHoBamii B cyaHoOyayBaHHI Ta okeaHoTexHimi: Marepiamn X
MIKHApOJHOT HayKoBO-TexHIYHOT KoH(pepenuii, Tom 1 u Tom 2, 26-28 BepecHs
2019 p. — MuxkonaiB: HamlionaneHuii yHiBepcuTeT KopaOseOyayBaHHs IMeHI
aamipana Makaposa, (MuxkounaiB, Ykpauna 2019 r.).

KymbicteiH — HoTHKenepi  KazakcTranma koHE IIeTeNje  OTKI3UICTIH
XaJBIKAPAJIBIK FHUIBIMU-TIPAKTUKAIIBIK KOH(MEPCHIUAIApa YChIHBIIBIN, AJIMaThI
TEXHOJIOTUSUIBI ~ YHUBEPCUTETIHIH  «MeXaHuKanaHAbIpy  JKOHE  OHIIPICTIK
mpolecTepal aBTOMATTAHILIPY» Ka(eApachiHbIH KEHEUTUITEH OTBHIPBICHIH]IA
TaJIKbUTAH]IBI.

Kapusnansimaap. JluccepTanusuiblK KYMBIC TaKbIpbIObI OoiibiHIA 16
FBUTBIMH KYMBIC kapusitanran. Oubry imrinae: Kazakcran PecmyGnukacer bimim
JKOHE FBUIBIM MUHUCTPJIr bijiM jkKoHE FBUIBIM CallachIHAAFbl OaKbllay KOMHTETI



YCBIHFaH JKypHajaapaa 3 Makaia; YKpauHa >KOFapbl aTTECTaTTay KOMHCCHICHIHBIH
KypHaneiHAarel | wmakana; Henmik  emec umnakt- ¢paktopsl 6ap kypHaiga |1
Mmakana koHe 1 skapusaneiM (Web of Science xome Scopus wmonmiMerTep
0a3acblHa CHTI31ITeH); XaJIbIKapaiblK FHUIBIMU-TIPAKTHKAIBIK KOH(pEpeHIHsIIapa
8 sxapusuianbiM; Kazakcran PecnyOnukachlHBIH TalAaibl MOJENIHE 2 TaTeHT
anbiHAbl:  Ne3797 «PamuanuusanbelK  CalKbIHIATYbl 0ap SHEpPrus YHEMIEHTIH
KOHJIBIPFBD» skoHE Ne4408 «CyTTi canKbIHIATyFa apHaJIFaH KOHJIBIPFBD.

JuccepTanusinblH, KYPbLIBIMBI MeH KeJieMi. J[uccepTausiblK KYMBIC
KipiclieieH, oaeOueTTepal IOy, TEOPHUSUIBIK €CenTeysiep, OSKCIePUMEHTTIK
3epTTeyiep, KOMMBIOTEPIIK MOJAENBACY KOHE KOPBITHIHIBUIAPABI TalKbUIAyAaH,
TEXHUKA-IKOHOMUKAJIBIK THIMIITIIK ITeH KOPBITHIHBIIAH TYPAIIBI.

[Natiganansiiran onebuer ke3aepiHid Tizimi 152 araynan Typaabl. JKymsbic
KOMIBIOTEpIIIK MOTiHHIH 127 Oertinne ycbiHbUFaH, 19 kecte, 86 cyper xone 11
KOCBIMIIIa/IaH TYPAaJIbl.



AJIMMKEILIOBA ACEJIb XAJIMAXAHBETOBHA

PABPABOTKA YCTAHOBKHU JJIAA OXJIA’KAEHUA MOJIOKA C
NCITOJBb30BAHMEM BO3OBHOBJIAEMOI'O HCTOYHUKA
JHEPI'MM

AHHOTAIUA
Ha JIUCCePTAMOHHYI0 padoTy PhD-mokTopanTa
AnuMkenoBoi Acenb XaliMaxaHOETOBHBI
Ha COMCKaHue cTeneHu gokrTopa ¢punocodun (PhD) mo cnenmansHOCTH
6D072400 — TexHoMOTMYECKUE MAILIMHBI U 000PYIOBaHUE

AkTyanbHocTh padotbl. [lepmwiii Ilpesunent Pecnybnuku Kazaxcran
Hazap6aes Hypcynran AoOumesuu B [locnanum nHapony Kazaxcrana «Hosbie
BO3MO>XHOCTH Pa3BUTHS B YCIIOBHUSIX YETBEPTOUM MPOMBIIUIEHHON PEBOJIOLUN B
2018 romy ompenenun 10 mpHOpPUTETHBIX HAMPABICHUN Pa3BUTHUS CTPaHbI, BO
BTOpoM [locnanum «/lanpHeinee pa3BUTHE PECYPCHOTO MOTEHIINANAY) CKa3al:

«...CeroiHsi Ha BO30OHOBIIIEMbIE UCTOUHUKHU YHEPTUU MTPUXOIUTCS YETBEPTh
MHPOBOI'O IPOU3BOJCTBA 3neKTpodHepruu. [lo mpornoszam, k 2050 romy srtoT
nmokazareib JocTUrHet 80%.

MBI mocTaBUIIM 3aJladyy JIOBECTH JIOJIO0 aJIbTEPHATUBHOM SHEPruu B
Kazaxcrtane 1o 30% k 2030 roxay...».

OmHrM w3 3amad peanm3anny [ oCcyJapCTBEHHOM NPOTrpaMMbl PA3BUTHS
arpoNpPOMBIIIIEHHOTO KOMIUJIEKCa SIBIISIIOTCS OOECIEUYEeHHE IMPOJI0BOJILCTBEHHOM
0e30mMacHOCTH,  TOBBIINICHHE  YPOBHS ~ TEXHUYECKOW  OCHAIIEHHOCTH |
WHTEHCU(UKAIIUU TIPOU3BOJICTBA B arpOMPOMBIIIIICHHBIN KOMIUIECKC.

C 01 suBaps 2020 roma 3aBepmiaeTcs OTCPOYKa, MPEIOCTABICHHAS
Kazaxcrany B TaMOXEHHOM CO03€ 1O BHEAPEHHUIO OTACIbHBIX TpeOOBaHUI
TEXHUYECKUX pETIAMEHTOB o 0e30MmacHOCTH CBIPOTO MOJIOKA.
[lepepabatpiBaroiiye 3aBOJbl HE BIPABE MPUHUMATH CHIPOE MOJIOKO, KOTOPOE HE
COOTBETCTBYET PErIaMEHTUPOBAHHBIM TpeOoBaHUsIM. CoOIOIeHHE 00513aTeIbHBIX
TpeboBaHU 0€30MaCHOCTHU MPHU COOPE U TPAHCTIOPTUPOBKHU MOJIOKA CIIOCOOCTBYIOT
peanu3aluy 3a/1a4 TpoI0BOJIbCTBEHHOM 0€3011aCHOCTH.

CyuiecTByronie TeXHOJOTUH U 000pYJOBaHUE MJIsi OXJIAKIEHHUS MOJIOKA B
dbepMepcKUX YCIOBHUSIX, B OCHOBHOM HCIIOJIb3YIOT HMCKYCCTBEHHBIH XOJIO[I,
KOTOpPBbIM MOTPEOJIIET 3HAUYUTEIBHOE KOJUYECTBO DJEKTPOIHEPrUU, a TaKKe
OTPaHUYMBAIOTCS IKOJIOTHYECKUMHU TPEOOBaHUSIMU MOHpPEAIhCKOTO MPOTOKOJIA,
HalpaBJICHHOTO  HA  COKpAIIEHWE  HCMOJIb30BAaHHUSI  O30HOPA3pYLIAOIINX
XOJIOJUJIBHBIX ar€HTOB M MapHUKOBBIX Ta30B.

[IpoBeneHHBIN aHAMM3 TOKa3al, 4YTO B (EPMEPCKUX XO3UCTBAX IS
MEPBUYHOIO OXJIAXKIEHUS MOJIOKA, HCIOJb3YEeTCS TEXHOJOTUU C MPUMEHEHUEM
€CTECTBEHHOTO  XOJIOJJa, HO MX  HEJOCTaTKOM  SIBJISIETCSI,  HEBBICOKAas
HeprodPheKTUBHOCTD.



B coBpemeHHBIX BuAax OOOpPYAOBaHUS TPU UCIHOJIB30BAHUU CHCTEM
UCHAPUTEIBHOIO OXJAXKIACHUS (IpaJupeH), MPUCYTCTBYIOT MNpPOOJIEMBbI, Kak
3aMep3aHue BOJbI IPH TeMmmeparype atmocdepHoro Bozayxa Hike 0°C, a B
XKapKoe BpeMsl NPOUCXOAUT HCIAPEHHUE KHUAKOCTU, YTO BEAET K IMOCTOSHHOMY
pacxoay IpecHOM BOJBI.

JUis  BbImonHEHWs  nociaHus — nepBoro  IlpesmpeHrta, mporpammbl
IPABUTEIBCTBA M YCTPAHEHUS BBISBICHHBIX TEXHUUYECKHX HEIOCTATKOB, OBLIO
BBIOpAHO HAIpaBJICHUE HCCIEIOBATENBCKON pabOThl pa3paOOTKU YCTAaHOBKH C
0onee 3(pPeKTUBHBIM CIOCOOOM OXJTAKICHHUS MOJIOKa Ha depMe ¢ MPUMEHEHHEM
BO300HOBJISIEMOTO HCTOYHUKA YHEPTHH.

OO0beKkT mccaeOBAHMA: YCTAaHOBKA JUISI OXJAXKICHHUS MOJIOKa C
UCIIOJIb30BaHUEM BO300HOBIISIEMOTO UCTOYHUKA YHEPTHH.

IIpenmeToM wmccrneaoBaTEIbCKON PabOThI SBISETCS: MPOIECC OXJIAKIACHUS
TEIUIOHOCUTENSL B paANaTope, B aKKyMYJIITOpE X0J0/]a U UX BIIMSHUE HA MPOLECC
OXJIAKICHUS MOJIOKA.

Heapb n 3a0a4un uccae0BaHNS.

[enbto quccepTaimOHHON paOOThl SIBISETCA MOBBIMIEHUE 3(PPEKTUBHOCTU
YCTaHOBKM I OXJAKICHHUS MOJIOKa Ha (pepMepcKOM XO3sICTBE B pe3yibTare
TEIUIOBOTO  M3JIY4YEHHs] B  KOCMHYECKOE IPOCTPAHCTBO  (paJAHallOHHOTO
OXJTAKICHHMS).

Ha ocHOBe mpoBenEeHHOTO ITUTEPATypHOTO aHallM3a U B COOTBETCTBHU C
EJBIO PEIIATUCh CIEAYIONINE 3aJa4u:

1) mpoBecTM aHaNM3 CYIICCTBYIOIIUX YCTAHOBOK C HCIOJB30BAaHHEM
€CTECTBEHHOTO XOJioJla B (PEpMEPCKOM XO34MCTBE, IJis BbIABICHUS Haubosee
MEPCTIEKTUBHBIX HAMIPABICHUI UCCIICIOBAHMS;

2) pa3paboTaTh KOHCTPYKIIMM YCTAHOBOK JUIS OXJIAXKACHUS MOJIOKA C
UCIIOJIb30BaHUEM TEIJIOBOTO U3JIyUYEHHUSI B KOCMUYECKOE MTPOCTPAHCTBO;

3) BeIOpaTh, OOOCHOBATH W H3rOTOBUTH Hambosiee SHPEKTUBHYIO
KOHCTPYKLHIO SKCIIEPUMEHTAIILHOM YCTAHOBKH ISl OXJIAXKIEHUSI MOJIOKA;

4) TPOBECTH DOKCICPHUMEHTAJIBHOEC HCCICIOBAHUE TMPHU  Pa3IHYHBIX
TEMIEPATypax, BIaKHOCTH HapYKHOTO BO3/1yXa U 00JIAYHOCTU B KPYTJIOTOJIUYHOM
LIUKJIE;

5) pa3paboTaTth METOJ, aJITOPUTM pacueTa U KOMITBIOTEPHYIO MOJICIb JUIs
OTIpEe/eNICHUs] TapaMeTPOB YCTAHOBKM B 3aBUCUMOCTH OT KIMMATHUYECKUX
YCJIOBU;

6) mpoBecTH OlEHKY 3()(QEKTUBHOCTH TNPUMEHECHUS YCTAHOBKU IS
HEKOTOPHIX perrnoHoB KazaxcTana ¢ MoJieMpoBaHHEM T'OIOBOTO IUKJIA PabOTHI;

7) IPOBECTH OIEHKY TEXHHKO-IKOHOMHYECKON YPPEKTUBHOCTH YCTAHOBKH
TUTSL OXJTQKICHHUST MOJIOKA.

HayuyHnasi HOBH3HA NOJIyYeHHBIX Pe3yJIbTATOB 3aKIIOYACTCS B TOM, UYTO
BIIEPBBIE:

- pazpaboTaHa METOAMKA U aJIrOPUTM pacueTa YCTaHOBKH ISl OXJIAXKICHHUS
MOJIOKA C MCTIOJIb30BAHUEM TEIUJIOBOTO M3JIYUYEHHS] B KOCMHUECKOE MPOCTPAHCTBO;



- YCTAHOBJIEHA 3aBUCUMOCTbh U3MEHEHUS TEMIIEPATYPbl MOJIOKAa OT YCIIOBHOM
TEMIEPATYpbl HOYHOTO HEDA;

- yCTAaHOBJIEHA  3aBUCUMOCTb KOHEYHOM TEeMIeEpaTypbl MOJOKAa  OT
CPEIHEHOYHOU TeMIIEpaTypbl aTMOCHEPHOTO BO3AYXA;

- pa3paboTaHa KOMIBIOTEpPHAsT MOJAENb Uil pealu3alid alropuTMa,
MO3BOJIAIOIAs PACCUMTATh KOHCTPYKTUBHBIE ITapaMeTpbl U Y3HEProd(h(HEKTUBHOCTh
YCTaHOBKM JJIl Pa3/IMYHbIX PETMOHOB B 3aBUCUMOCTU OT 00BEMa OXJIAXKAAEMOIO
MOJIOKA.

IIpakTH4Yeckasi HEHHOCTH PadOThI:

- pa3pabortana yctanoBka (mateHT PK ma IIM Ne3797) mis oxmiakaeHUS
MOJIOKAQ, KOTOpasi IIO3BOJIIET CHHU3UTh pPAacXOJ 3JIEKTPOSHEPIMH 3a CYeT
UCIIOJIb30BaHUs BO30OHOBISIEMOTO HCTOYHUKA YHEPTHH;

- pa3pabOTaHHBIA METOJl pacuyeTa W KOMIIBIOTEPHAs] MOJENb I103BOJIAT
IIPOU3BOJMUTHL IPOCKTUPOBAHUE YCTAHOBKM [UIS OXJIAKIAEHUS MOJOKa C
MCITOJIb30BAHUEM TEIUIOBOTO M3IYyYEHUS B KOCMHUYECKOE ITPOCTPAHCTBO.

- IOJIy4€Hbl PE3yJIbTaThl OLIEHKH 00JacTu 3(PQPEKTUBHOIO NPUMEHEHMUS
YCTaHOBKH I OXJaKJIEHHUS MOJIOKA, OOYCJIOBJIEHHBIE PETMOHOM PAaCIOJIOKEHUS
O00BEKTa OXJIAXKIACHHUS.

HayuHble 1n0/10:keHusI, BBIHOCMMbIE HA 3a1IUTY:

- IOKa3aHa 1eJeCO00pa3HOCTh MPUMEHEHUsI TEIUIOBOTO H3JyYyeHUs B
KOCMHUYECKOE MTPOCTPAHCTBO JJI OXJIAXKIACHUS MOJIOKA;

- IOJTyYEHBI pe3ynbTaThl AKCIIEPUMEHTAIIbHBIX UCCJIEI0BAHU,
JTIOKa3bIBAIOIINE BO3MOKHOCTh OXJIAXKICHUS MOJIOKA;

- pa3paboTaHa METOJMKa W aJrOPUTM pacueTa, KOMIbIOTEpHAas MOJEIb IS
peanu3anuy auropuTMa, MO3BOJSIONIAs PacCUYUTAaTh KOHCTPYKTUBHBIE MMapaMeTphl
U 3HEprod(pPeKTUBHOCTh YCTAHOBKM JJISl PA3JIMUHBIX PETHOHOB B 3aBUCMMOCTHU OT
o0bemMa 0XJ1aXkK/1aeMOro MOJIOKa.

JIMYHBIN BKJIAJ aBTOPA.

ABTOpPOM NPOBEJEH aHAIN3 CYIIECTBYIOIINX YCTAHOBOK C MCHOJB30BAHUEM
€CTECTBEHHOI'O X0JI0/la B (PepMEpPCKOM XO3siiicTBe, 0OOCHOBaHA AaKTYyaJlbHOCTb,
pa3paboTaHa SKCIIEpUMEHTaIbHas YCTAHOBKA U MPOBEACHBI UCCIIEI0BAHUSI.

ABTOp yuwacTBOBaJl B pa3pabOTKE METOJUKM M ajropuTtMa pacyera, B
KOMIIBIOTEPHOM MOJICTMPOBAHUH U B pa3pabOTKe 3allaTeHTOBAHHBIX YCTaHOBOK.

Crpykrypa u 00bém padoThl.

JluccepranonHas padota COCTOMT U3 BBEJICHUS, MISATH TJIAB, 3aKIIOYEHUS U
CITMCKA MCIOIb30BaHHBIX UCTOYHUKOB. OO0mIMit 00beM 127 cTpaHuIl, B TOM YUCIIC
19 tabnun, 86 pucyHkoB, 152 nutepaTypHbIX HICTOYHUKOB U 11 mpuioxeHuu.

B nepgBoii riase ObuI IpoBEAEH 0030p JIUTEPATYPHI.

[IpoBeaeHHBIN aHAIN3 JIUTEPATYPHI MMOKA3al, YTO pa3paboTKa U BHEIPEHHE
CUCTEM OXJIQXJEHHUS MOJIOKAa C HCMOib30BaHHEM (P HEKTUBHOTO HU3IyYEHUS
3emMild, TO3BOJISIET YCTAHOBKE OXJIAXKIATHCS HUKE TEMIIEPATYPbI OKPYXKAFOILIErO
BO3/[yXa M TaKUM 00pa30M YMEHBLIUTH 3aTPaThl Ha AJIEKTPOIHEPTHUIO.

Bo BTOpoi ry1aBe Ha OCHOBE PACUETHO-TEOPETUYECKOTO aHAIM3a
pa3paboTaHbl ¥ 3aaTEHTOBAHbBl KOHCTPYKIIMOHHBIE BAPHAHTHI YCTAaHOBOK.



BriOpana  KOHCTPYKIMS,  KOTOpas  COOTBETCTBYET  HEOOXOIUMBIM
TpeOOBAHUAM JUIsl OXJIAXKACHUS MOJIOKa W TO3BOJIIET COKPAaTUTh MOTpeOieHHe
AIIEKTPOIHEPTUHU 32 CUET TEIJIOBOTO U3ITYyYEHUSI B KOCMUYECKOE TPOCTPAHCTBO.

B 0Gake mns oxjiaxkIeHHUS MOJIOKA PAaCCUMTHIBAIUCH: TEIIOBas Harpyska OT
MOJIOKA, IJIONIA b TEMI000OMEHHON MOBEPXHOCTH BHYTPEHHETO 0aka OXJaJuTels,
KO3 PUIIMEHT Teronepeadyl CTEHKH Oaka-oXJjaauTels, TpeOyemass MOIIHOCTh
Hacoca JiJIsl T0/1avu BOJbI B 0aK OXJIaUTENb.

B akkymynsTope X010/Ja pacCCUMTBHIBAIMCH: Macca aKKyMyJIMPyeMOW BOJIbI B
3aBUCUMOCTH OT MacChl OXJIQXXIa€MOr0 MOJIOKA, TEIUIOBAas Harpy3ka OT BOJBI,
MOIIIHOCTh aKKyMYJISITOpAa XOJIOAA ISl JIETHETO M 3UMHEro Nepuoja, IUIoaab
TEIUIOOOMEHHOW  MOBEPXHOCTH  3MEEBUKA, KOIPPUIMEHT  TeIulonepeaadu
3MEEBHUKA.

Onpenenuny Mmiomaas paguaTopa ¢ TEIJIOBBIM U3TyYEHUEM B KOCMUYECKOE
POCTPAHCTBO.

B Tperbeii riaBe mpencraBieHa pa3paboTaHHas U M3TOTOBJICHHAS
HKCIIEpUMEHTAJIbHASL YCTAHOBKA JUISI OXJIQXKJICHHUS MOJIOKA C HCIIOJIb30BAaHUEM
TEIUIOBOIO HM3JyYEeHHS] B KOCMHUYECKOE MpocTpaHCTBO. [IpuBeneHo omnucaHue
HKCIIEPUMEHTATILHON YCTAHOBKHM M METOIbI €0 UCCIICIOBAHUSI.

B oTolfi  rmaBe moKasaHbl  pe3yJbTaThl, TMOJYyYEHHbIE B  XOJ€
HKCIIEPUMEHTAILHBIX UCCIIEIOBAHUM TIpOIIecca OXJIAXKIACHUS MOJIOKA, OXJIAKICHUS
BOAbl B HOYHOE BpEMs, OXJAKIECHUE TEIUIOHOCUTENS 33 CYET TEIUIOBOIO
W3JTy4YEHUS.

DKcnepruMeHTalIbHAsT YCTAaHOBKA IO3BOJIAET MPOU3BOIAUTH OXJAXKICHUE 3a
CYET WCIOJIb30BAHUSI TEIJIOBOTO W3JIYUYEHUS, aKKyMYJUpyss B HOYHOE BpeMs
XOJIOZIHYIO BOJY (B TEIJIOE BPEMS T'0J1a) WJIM HAMOPaKuBas Jie]l (B XOJ0IHOE BpeMs
rojla) B aKKyMyJIATOpE XOJjojAa. AKKyMYJIMPOBAHHAs BOAA MCHOJb3YyeTCd s
OXJIQXKJICHUS] MOJIOKA B JTHEBHOE BpEMS.

B pesynbrare SKCHEpUMEHTAIBHBIX HCCIIECIOBAHUU TEIUIOBOTO H3ITyYCHHS,
nepea 3amyCcKkoM Hacoca TEeTUIOHOCHUTENS, TeMIlepaTypa MOBEPXHOCTH pajguaTopa
Oblma HUXe arMmochepHoro Boszayxa Ha 2-3°C, 49Tro TOBOPUT 00 €ro
paboTOCIIOCOOHOCTH - OXJAXKAATHCS HIDKE aTMOC(HEPHOTO BO3TyXa.

[Tomy4yeHa 3aBHCUMOCTh KOHEYHOW TEMITEPATYPBI MOJIOKA OT CPEAHEHOYHOU
TEeMIIepaTypbl aTMOCPEpHOro Bo3Ayxa. I'paduK 3aBUCUMOCTH TOKAa3bIBAET, YTO
npu Temrmeparype armocdeprHoro Bosayxa (-10°C), MoJOKO OXJaxmaeTcs 0
Tpedyemoit TemnepayTpsl +4°C.

[IpoBencHHBIC OSKCIEPUMCHTAIBHBIC HWCCIACAOBAHWS TIPU  PA3IMYHBIX
TeMIlepaTypax, BIAXKHOCTH, OOJAYHOCTH HAPY>KHOTO BO3AyXa I[OKa3bIBAIOT
BO3MOXKHOCTL OTBOoja Terwia ¢ 29 mo 100 % or Moi0oka, B KIMMAaTHYECKUX
YCIOBUSIX TOPOJa AJIMATHI.

DKCneprUMEHTAIbHBIE UCCIICIOBAHUS MIPOBOJAMINCH B pa3HbIe BpeMeHa rojia.
[Tomy4yeHHble JaHHBIE B OCCHHEE M 3WMHEE BpeMs (B XOJOJHBIC TIEPUOIBI)
MOKAa3aId, 4TO MOJIOKO MOKHO oxnaxkaath ¢ 37°C o 4°C, a B IeTHEEe U BECEHHEE
BpeMs (B OYECHb >KapKU€ W TEIUIbIE MEPHOJbI) MOXKHO CHUXATh TEMIIEPaTypy
Moutoka 110 20...26°C.



B yerBepToH ri1aBe npencTraBieHa KOMIIBIOTEPHAs MOJEIb YCTAHOBKHU IS
OXJIQXKIEHUS MOJIOKA C UCIIOJIb30BAHUEM TEIJIOBOTO MU3JIYUYEHUS.

brina pazpaboTrana MeTO/IMKa U AITOPUTM KOMIIBIOTEPHOTO MOJICIUPOBAHMUS
roJIOBOT0 LHMKJIa pabOThl yCTAHOBKH, KOTOPbIE MO3BOJIAIOT  OIpPENEIsTh
KOHCTPYKTUBHBIE IapaMETpbl B 3aBUCUMOCTH OT KOJMYECTBA OXJIAXKIAEMOIO
MOJIOKA U KIINMaTUYECKHUX YCIOBUM PACIIOJIIOKEHHS YCTAHOBKH.

BBeneHbl METEONaHHBIE C PAa3HBIMU KIMMATHYECKUMH YCIOBUAMHU C TPEX
roponoB Kazaxcrana.

OrnpeneneHbl KOHCTPYKTUBHBIE MAapaMeTpPhl YCTAaHOBOK, B 3aBUCUMOCTH OT
KOJIMYECTBA MOCTYNAIOMIEr0 HA OXJIaKAeHUE MOJIoKa OT 5 10 20000kr.

[TocTpoensl rpaduku 3aBUCHUMOCTH KOHEYHOW TEMIIEpaTypbl MOJIOKa OT
TEeMIIepaTypbl aTMOC(EPHOTO BO3Ayxa IS Tpex TropoaoB Kazaxcrana: AmMmartsl,
Ycerp-Kamenoropcek, Kocranai.

PaccunTana 3aBUCUMOCTh MOTPEOJEHUSI IIIEKTPOIHEPTUU 32 TOJ OT MACCHI
MOCTYNAIOIIET0 Ha OXJaXJCHUE MOJIOKA. B pe3ynbTaTe yCTaHOBIEHO, UYTO C
YBEIMYEHHEM MAacChl OXJIaKaaeMoro Mojoka (6osee 300Kr MOJI0Ka), TOBBIIIAECTCS
HEProdHEeKTUBHOCTh Pa3padOTaHHONW YCTAHOBKH, MO CPAaBHEHUIO C OOBIYHOMU
apOKOMITPECCHOHHOM X0s10aubHoN MammuHoi ([TKXM).

Omnpenenena »HeprodPpGHeKTUBHOCTh Pa3padOTAHHONW YCTAHOBKHU JUISL TPEX
roponoB Ka3zaxcraHa, koTopasi cocTaBiAeT sl Topoaa Anmatel 32%, st ropoaa
Ycers-Kamenoropck 40%, aist ropona Kocranait 42%.

Takxe pe3yJbTaThl pacu€TOB MOKA3bIBAIOT, YTO MOXKHO OXJIAKJIATh MOJIOKO
1o Tpedyemoit Temnepatypsl (10 +4°C) 6e3 [IKXM B KIMMATUYECKUX YCIOBUSIX
ropona Kocranait 4 mecsua, B Ycrb-Kamenoropeke 3 mecsitia, B AnMarsl 1 mecsir.

B nATO raBe NpenCTaBIEH  pacyeT  TEXHUKO-3KOHOMHYECKOU
s dexktuBHOCTH. OTNIpeieNieH CPOK OKYIaeMOCTH YCTaHOBKH 1,6 rofa.

AnpobGauuss padorbl. OCHOBHBIE PE3YyJBTATHl NTUCCEPTAIMOHHOU PaOOTHI
JI0JIOKEeHBI HA MEXTyHapOIHBIX HAYYHO-TIPAKTUYECKUX KOH(PEpEeHIIUIX:

- VII MexnynaponHas HaydHO-TeXHHMUYecKass koHpepeHmus «Kazaxcran-
Xonon 2017», 15-16 mapta 2017 1. - Anmartsr: - ATY, (Anmatsl, PK 2016 1.);

- IV MixnapoaHa koH(epeHIlis «IHHOBAIlIMHIMIIXOAM 1 cydacHa HayKay,
(30 Gepesns 2018 p.) - Kui: Llentp HaykoBux myOikaiii, 30ipHUK Ha YKOBHX
nyOmikariit «Benec», (Kues, Ykpauna 2018 r.);

- V MexnyHapoaasie GpapadueBckue uteHus. 4 Mexaynapanas Poccuiicko-
Kazaxcranckas Hayuno-npaktuueckass Kondepenmus «XuMu4ecKrue TEXHOJIOTHUU
(GyHKUHOHATBHBIX MaTepuanoBy, 12-13 ampens 2018 r. - Anmatsl: - KazHY um.
Anp-®apadu, (Anmarsr, PK 2018 1.);

- AIP Conference Proceedings, Published by the American Institute of
Physics, (USA 2018y.);

- IV T'nobGanpnas wayka u wuHHOBaruu 2019: IlenTpanbHas A3swus.
MexayHaponHas Hay4dHO-TIpakThuueckas koHdepenmus, 21 saBaps, (Acrana, PK
2019 r.);

- IX MexnyHaponHas HaydHO-TexHUYecKas KoHbepeHius «Kazaxcran-
Xonom 2019», 20-21 deBpans 2019 r. - Anmater: ATY, (Anmatser, PK 2019 1.);



- XIlI Bceykpainceka HaykoBo-Texuniuna Koudepenniss «CoBpemeHHBIE
npoOJieMbl XOJIOJUILHOM TEXHUKHW WU TeXHojorm», 27-28 BepecHs 2019 p. —
Opecca: OHAIIT, (Onecca, Ykpauna 2019 r.);

- luHoBanii B cymHOOyayBaHHI Ta oOkeaHoTexHimi: Mateplaan X
MIXKHApOJIHOI HayKoBO-TexHIUHOI koH(pepeniii, Tom 1 u Tom 2, 26-28 BepecHs
2019 p. — MukonaiB: HarioHanpHHil yHIBEpCHTET KOpaOyieOyayBaHHsS IMEHI
aamipana Makaposa, (MuxkoinaiB, Ykpauna 2019 r.).

PesynbTaThl  pabOThI MpEACTAaBICHBI HAa  MEXIYHAPOJIHBIX  HAy4YHO-
MPaKTUYECKUX KOH(MEpEeHIMAX, TpoBeAeHHbIX B Kazaxcrane u 3a pyOexkowm,
JIOJIOKEHBI U 0OCYKJIEHBI Ha pAaCIIMPEHHOM 3aceqannu Kadeapbl «Mexanuszamus u
aBTOMAaTHU3alINs MPOU3BOJICTBEHHBIX MIPOIIECCOBY AJIMaTUHCKOTO
TEXHOJIOTUYECKOTO YHUBEPCUTETA.

Myb6aukamuu. [lo Teme nuccepTaliOHHOW pabOTHI OMyOJIMKOBaHBI 16
Hay4yHbIX paboT. B ToM uwmcnme: 3 cratbu B KypHajaX PEKOMEHIOBAHHBIX
Komurerom mno koHTponto B cdepe oOpazoBaHus U Hayku MwuHHCTEpCTBa
oOpa3zoBanus W Hayku PecnyOnmuku Kazaxcran; 1 crtates B Ykpamnckom BAK
xKypHaiue; 1 crarbs u 1 myOnuKaiust B )KypHajie ¢ HEHYJIEBbIM UMITAKT-(HaKTOPOM
(Bxomsamux B 0a3y gnanHbix WebofScience u  Scopus); 8 myOnukanud B
MEXIYHAPOJHBIX HAYYHO-TIPAKTHUYECKUX KOH(PEPEHIIHIX; MOJYyYeHO 2 MaTeHTa Ha
nosie3Hyro mojenb PK: Ne3797 ot 02.10.2018r. «OHeprocbeperaroiias ycTaHOBKa
¢ pamnanuoHHBIM oxJaxjaeHuem»; Ned408 ot 05.04.2019r. «YcraHoBka s
OXJIQXKJICHUS MOJIOKay.

Crtpykrypa u 00bem auccepranuu. /[ucceprannonnas paboTa COCTOUT U3
BBEJICHHUSI, JINTEPATYPHOTO 0030pa, TEOPETUUECKOTO pacyeTa, SIKCIEPUMEHTATbHBIX
UCCIIEIOBAHUM, KOMITBIOTEPHOTO MOJEIMPOBAHUS U X OOCYXKJICHUSI C BBIBOJIAMH,
TEXHUKO-IKOHOMHYECKOU 3(DPEKTUBHOCTU U 3aKITFOUCHHUS.

Cnucok  HCMONB30BAHHBIX  HCTOYHUKOB  BKJIIOYaeT B cebs 152
HauMeHoBaHui. PaboTta u3noxkena Ha 127 cTpaHMIIaX KOMITBIOTEPHOTO TEKCTA,
conepxuT 19 tabmui, 86 pucynkoB u 11 npusnoxxeHuu.
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The relevance of the work. The first President of the Republic of
Kazakhstan, NazarbayevNursultanAbishevich, in his Address to the people of
Kazakhstan, “New Development Opportunities under the Fourth Industrial
Revolution” in 2018, identified 10 priority areas for the country's development, in
the second Address “Further Development of Resource Potential” said:

“... Today, renewable energy accounts for a quarter of the world's electricity
production. According to forecasts, by 2050 this figure will reach 80%.

We set the task to increase the share of alternative energy in Kazakhstan to
30% by 2030 ... ".

One of the tasks of the implementation of the State program for the
development of the agro-industrial complex is to ensure food security, increase the
level of technical equipment and intensify production in the agro-industrial
complex.

From January 1, 2020, the deferment granted to Kazakhstan in the Customs
Union on the implementation of certain requirements of technical regulations for
the safety of raw milk is coming to an end.

Processing plants are not entitled to accept raw milk, which does not meet the
regulated requirements. Compliance with the mandatory safety requirements for
the collection and transportation of milk contribute to the implementation of food
safety objectives.

Existing technologies and equipment for cooling milk under farm conditions
mainly use artificial cold, which consumes a significant amount of electricity, and
are also limited by the environmental requirements of the Montreal Protocol,
aimed at reducing the use of ozone-depleting refrigerants and greenhouse gases.

The analysis showed that in farms for the primary cooling of milk,
technologies using natural cold are used, but their disadvantage is low energy
efficiency.

In modern types of equipment when using evaporative cooling systems
(cooling towers), there are problems like freezing water at atmospheric air
temperatures below 0 ° C, and in hot weather liquid evaporates, which leads to a
constant flow of fresh water.

To carry out the message of the first President, the government program and
eliminate identified technical shortcomings, the direction of research work was



chosen to develop a plant with a more efficient way of cooling milk on a farm
using a renewable energy source.

Object and subject of research.

Object of study: installation for cooling milk using a renewable energy
source.

The subject of research is: the process of cooling the coolant in the radiator,
in the cold accumulator and their influence on the process of cooling milk.

The aim and objectives of the study.

The aim of the thesis is to increase the efficiency of the installation for
cooling milk on the farm due to thermal radiation in outer space.

Based on the conducted literature analysis and in accordance with the goal,
the following tasks were solved:

1) to analyze existing facilities using natural cold in the farm, to identify the
most promising areas of research;

2) to develop the design of installations for cooling milk using thermal
radiation into outer space;

3) select, justify and manufacture the most effective design of the
experimental installation for cooling milk;

4) conduct an experimental study at various temperatures, humidity, and
cloud cover in a year-round cycle;

5) to develop a method, calculation algorithm and computer model for
determining the installation parameters depending on climatic conditions;

6) to evaluate the effectiveness of the installation for some regions of
Kazakhstan with modeling the annual cycle of work;

7) to evaluate the technical and economic efficiency of the installation for
cooling milk.

The main content of the work. The dissertation consists of introduction, five
chapters, conclusion, list of used literature.

The first chapter reviewed the literature.

An analysis of the literature showed that the development and implementation
of milk cooling systems using the Earth's Effective Radiation allows the unit to
cool below ambient temperature and thus reduce energy costs.

In the second chapter, on the basis of the theoretical calculation, structural
design options are developed and patented. A design has been selected that meets
the necessary requirements for cooling milk and can reduce energy consumption
due to thermal radiation in outer space.

The following was calculated in the tank for cooling milk: the heat load from
milk, the area of the heat exchange surface of the inner tank of the cooler, the heat
transfer coefficient of the wall of the tank cooler, the required pump capacity for
supplying water to the tank cooler.

The following was calculated in the cold accumulator: the mass of
accumulated water depending on the mass of the milk being cooled, the heat load
from water, the capacity of the cold accumulator for the summer and winter
periods, the heat exchange surface area of the coil, the heat transfer coefficient of
the coll.



The area of the radiator with thermal radiation in outer space was determined.

The third chapter presents the designed and manufactured experimental unit
for cooling milk using thermal radiation in outer space. A description of the
experimental setup and methods for its research are given.

This chapter shows the results obtained in experimental studies of the process
of cooling milk, cooling water at night, cooling the coolant due to thermal
radiation.

The experimental setup allows cooling through the use of thermal radiation,
accumulating cold water at night (during the warmer months) or freezing ice (in
the cold season) in the cold accumulator. Accumulated water is used to cool milk
in the daytime.

As a result of an experimental study of thermal radiation, before starting the
coolant pump, the surface temperature of the radiator was 2-3 ° C lower than
atmospheric air, which indicates its operability - to be cooled below atmospheric
air.

The dependence of the final temperature of milk on the average temperature
of atmospheric air is obtained. The dependence graph shows that at atmospheric air
temperature (-10 ° C), milk is cooled to the required temperature + 4 ° C.

The conducted experimental studies at various temperatures, humidity, and
cloudiness of the outdoor air show the possibility of heat removal from 29 to 100%
of milk, in the climatic conditions of the city of Almaty.

Experimental studies were carried out at different times of the year. The data
obtained in autumn and winter (in cold periods) showed that milk can be cooled
from 37°C to 4°C, and in summer and spring time (in very hot and warm periods) it
1s possible to lower the milk temperature to 20 ... 26 °C.

The fourth chapter presents a computer model of an installation for cooling
milk using thermal radiation.

A methodology and algorithm for computer simulation of the annual cycle of
the installation were developed, which allow us to determine the design parameters
depending on the amount of milk being cooled and the climatic conditions of the
installation.

Introduced weather data with different climatic conditions from three cities of
Kazakhstan.

The design parameters of the plants are determined, depending on the amount
of milk supplied for cooling from 5 to 20,000 kg.

Charts of the dependence of the final temperature of milk on the temperature
of the air for three cities of Kazakhstan: Almaty, Ust-Kamenogorsk, Kostanay.

The dependence of electricity consumption for a year on the mass of milk
supplied for cooling is calculated. As a result, it was found that with an increase in
the mass of chilled milk (more than 300 kg of milk), the energy efficiency of the
developed installation increases, compared with a conventional vapor compression
refrigeration machine.

The energy efficiency of the developed installation was determined for three
cities of Kazakhstan, which is 32% for the city of Almaty, 40% for the city of Ust-
Kamenogorsk, and 42% for the city of Kostanay.



Also, the calculation results show that it is possible to cool milk to the
required temperature (up to + 4°C) without PCM in the climatic conditions of the
city of Kostanay for 4 months, in Ust-Kamenogorsk for 3 months, in Almaty for 1
month.

The fifth chapter presents the calculation of technical and economic
efficiency. The payback period of the installation is 1.6 years.

The scientific novelty of the results is that for the first time:

- the methodology and algorithm for calculating the installation for cooling
milk using thermal radiation in space were developed;

- the dependence of changes in the temperature of milk on the conditional
temperature of the night sky has been established;

- the dependence of the final temperature of milk on the average temperature
of the air;

- a computer model was developed for implementing the algorithm, which
allows calculating the design parameters and energy efficiency of the installation
for different regions depending on the volume of milk being cooled.

Scope: the developed installation can be used for cooling milk in farms.

The practical value of the work: the developed installation for cooling milk
allows you to reduce energy consumption through the use of a renewable energy
source. At the same time, maintaining the quality of the cooled milk, in accordance
with the standards of the Republic of Kazakhstan, the Russian Federation and the
European standard. The developed calculation method and the computer model
will allow the design of a milk cooling unit using TIVKP.

Personal contribution of the author.

The author analyzed existing installations using natural cold in the farm,
justified the relevance, developed an experimental installation and conducted
research.

The author participated in the development of a calculation methodology and
algorithm, in computer modeling and in the development of patented installations.

Operational test. The main results of the dissertation work were reported at
the International scientific and practical conferences:

- VII International Scientific and Technical Conference "Kazakhstan-Cold
2017", March 15-16, 2017 - Almaty: - ATU, (Almaty, Kazakhstan 2016);

- IV International conference iinnovatsiynipinipidhodi i sochasna science, (30
birch 2018 p.) - Kyiv: Center for Science Publishing, zbirnik on ukiy publication
BenVeles °, (Kiev, Ukraine 2018);

- 'V International Farabi readings. 4 International Russian-Kazakhstan
Scientific and Practical Conference "Chemical Technologies of Functional
Materials", April 12-13, 2018 - Almaty: - KazNU named after Al-Farabi, (Almaty,
Kazakhstan 2018);

- AIP Conference Proceedings, Published by the American Institute of
Physics, (USA 2018y.);

- IV Global Science and Innovation 2019: Central Asia. International
Scientific and Practical Conference, January 21, (Astana, Kazakhstan 2019);



- IX International Scientific and Technical Conference "Kazakhstan-Cold
2019", February 20-21, 2019 - Almaty: ATU, (Almaty, Kazakhstan 2019);

- X1l All-Ukrainian Science and Technology Conference "Modern problems
of refrigeration equipment and technology”, 27-28 spring 2019 - Odessa: ONAPT,
(Odessa, Ukraine 2019);

- Innovations in shipbuilding and ocean technology: Materials of the Xth
International Science-and-Technology Conference, Volume 1 and Volume 2, 26-
28 Sunday 2019 p. - Mikolaev: National University of Shipbuilding named after
Admiral Makarov, (Mikolaev, Ukraine 2019).

The results of the work are presented at international scientific and practical
conferences held in Kazakhstan and abroad, reported and discussed at an expanded
meeting of the Department of Mechanization and Automation of Production
Processes of Almaty Technological University.

Publications On the topic of dissertation work published 16 scientific papers.
Including: 3 articles in magazines recommended by the Committee for Control in
the Field of Education and Science of the Ministry of Education and Science of the
Republic of Kazakhstan; 1 article in the Ukrainian Higher Attestation Commission
journal; 1 article and 1 publication in a journal with a non-zero impact factor
(included in the WebofScience and Scopus database); 8 publications in
international scientific and practical conferences; 2 patents for a utility model of
the Republic of Kazakhstan were obtained: No. 3797 dated 10/02/2018. “Energy-
saving installation with radiation cooling”; No0.4408 dated 04/05/2019 "Installation
for cooling milk."

The structure and scope of the dissertation. The dissertation consists of
introduction, literature review, theoretical calculation, experimental studies,
computer modeling and discussion with conclusions, technical and economic
efficiency and conclusions.

The list of sources used includes 152 items. The work is set out on 127 pages
of computer text, contains 19 tables, 86 figures and 11 attachments.



