Ksiprei3 yayrryk arpapabik K.M. CKpsiOMH aTbIHAArbI YHHBEPCUTETH

M.M. AabiieB atbiHAArbl O TEXHOJIOTUSVIBIK YHUBEPCUTETH

Huccepranusuibik keHem 1 05.23.682

Ko xa3ma ykyryHua
YK:631.2

KycybanueBa Aiinaryab ZKymadaeBHa

I'enno :xaHa OMOIHEPreTHKAJIBIK OPHOTMOHY KOJIJIOHYY MEHEH MaJl-
KAHIBIKTAPABIH KOPOO-KAHIAPBIH KbLIBITYY TEXHOJIOTHUSICHI

05.20.01 — Aiibut yap6achlH MEXaHU3AMMSAIOOHYH TEXHOJIOTHSIIAPHI J)KaHa
KapakaTTapbl

TexHuKa WIMMIEPUHUH KaHIU1aThl
WIMMUN Japa)xachlH U3JICHUI allyy YUYH Ka3bUITaH JUCCEPTALUSHBIH
ABTOpedeparnbl

Bumikek — 2024
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KadeapachiHia aTKapbUITaH.
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HNHITHUH KAJIIBI MYHO310MOCY

TemaHbIH aKTyaJayyJayry. On yapOayblUIbITbIHBIH OapabIK
TapMaKTapblHIaKailpa >Kapaiblll Typyydy OHeprus OyJakTapblHaH NalJanaHyy
akTyannyy Oonyn G6apyyna. Tareipaarsl, OpraHUKajdblK OTYHIYH KYHYY y4ypyHIarsl
3BISIHAYY SMMCCHSCBIHBIH Taacupuniae JKepaerm KIMMaTTbIHOY3yNIylIyHaH TaHa
KyTKapOacTaH, SHEPrUsiHbl YHOM/I66 KOPCOTKYUTOPYH *KOTopyjiaTyy OLIOHION 3ie
SHEPrus MEHEH KaMCBI3J0OOHY aBTOHOMUSJIALITBHIPYY 3apbUIYBUIBITBI Ja MAaaHUIYY
SKEHUH aWruHenenT. MblHgall uiI-apakeTTep aWpbiK4ya ailbll KepiepuHAEeru Oup
KaTap e3reue IIapTTarbl SHEPrUs KOJJOHYYUYyJap YUYH BIHTaiiayyy OOdyI caHalbll,
TOMOHKY arjaijap/bl 3CKe ajlaT: YHEPTUsHbl a3 KepeKTeo10, 00pOOpIOIITYpYITraH
ANEKTP JIMHMSUIAPBIHAH aJbICTHITBIHAA >KaHa  ME3TWIAYY OHI00 HINTEPUHUH
aTKapbUIraH Me3ruiiiep/e xK.0. yuypiapaa MaaHUIyy.

2000-xb161 BY Yra myue enkenep MuH >KbUIIBIKTBIH JEKJIApAUSChIH KaObLI
aNbllIKaH, aHAa 8§ MakcaT aHbIKTaJbIN, aJlapJbIHKETUCU DHHEPrUsiHbIH Kailpa
xapanyydy Oymnakrapsid (OKb) nalimananyyra 0aiyiaHbIITyy OOJITOH.

Koipreiz PecryOnukachlHbIH —TeorpadusiblK SKalramyycykaHa KIMMaTThIK
HmIapTTapbl KyH pajJudanusachl MeHeH Ouomacca (KbIK - ©3 alJIbIH4a Kaipa Kapajiyyuy
YUKW 3aT KaTapbl) CBHIIKTYY OHEPrHSHBIH Kailpa Kapalyydy OyJakTapblH
KOJJIOHyyra bIHrainyy. Kaik Typykryy oTypykTamkaHn aiWMakTtapia (JIeHH3
nenr»auHed 2000M ouiinkTukke yeitnn) 1m? kyH xomiekropy 500 - 600 BT caarka
YeHUH 3JIEKTp SHEPTUsChIH eHAYpe anar. PecrmyOnnka GoroHYa KbIK KOJJOHYYHYH
NOTEHLIMANbl KbUIBIHA 5,5 MWUIMOH TOHHaAaH amar. byn wmaccanel Owuoras
TEXHOJIOTHACHl MeHEeH umTeTyyae 110 min M3 kakeln Guoras »xaHa 5,4 MJIH TOHHA
Onoxep ceMupTkud aimyyra OosoT. [lapHHMK ra3zmapblHBIH alJbIH alraH ydyphaa
JaajgapablH SMHUCCHUSACH 00JKOI MeHeH 214 MiTH M3 TY3OT.

Keipre3 PecniyOnukachiHbIH alfibpll yapOanmapbiHa, aTan aiTkaHaa, (GepMepuk,
KOOTIEPAaTUBIMK  4YapOayblIBIK  IIAPTTapJa OSHEPIrHsSHBIH Kadpa Kapanyydy
OynakTapblH MpPAaKTUKAJIBIK MainanaHyy | mHalb3ABIK ACHIIIIMHAE JeceK OO0JOoT.
Anap KYHAYH paJHalUsChIH CYYHY JKbUIBITYY YYYHIPHUMHUTHUBIYY >KOJIIOPYHTraHa
KOJJIOHYIIAT. AWbUI 4apOaybUIBIKTa Mal-KaHIBIKTBIH KBITHI TYMYCTaH KHUHUH
OpraHUKAaJbIK )Kep CEMUPTKUAY KaTapbl HATHIMKACHI3 KOJIJIOHYJIAT.

Man-)kaHIbIKTapIbl, alpblK4a MY300JI0pAYy Oaryyaa CyyK TYIIKOHIOH TapTa
KBUIYy KapmMoo, Oupleill TeMieparypaHbl CaKTOO OIIOHY MEHEH KaTap
300TUTHEHAIBIK HOpMasapra »oom O0epyycCy ChISKTYy TajanTap >KOTOpyJal, ajdap.ibl
Yyeuyy YUYH aTallbIlH SHEPTUSHBIH Kaiipa Kapailyydy OyJakTapsl, aTam ailTKaHIa, KYH
paguanuschl  KaHa TYMYCTYH  HPOLIECCUHAE  KBIKTBIH  OMO-BICBICYYCYHYH
TEXHOJIOTUSJIAChIHA H3WJII00 KYPry3yJieT. Man gapOadbuiblk KOPOOIOpYy YIYH Oy
KBUIBITYY CHCTEMAachl SHEPIrUsHbl YHOM[O6/16, aBTOHOMH3ALHUAIOOr0, JJIEKTP
KOOICY3JIYI'YH aJIJIbIH alyyJa ’KaHa aijaHa-4elpeHy KOProo TajamnTapblHIa TOIYK
’KO0OII Oeper.

buznua wu3mineedy3 man yapOaubLIbIK KOPOO->KAMJIapbIH JKBUIBITYY Y4YYyH
SHEPIrUsiHbl  YHOMJIOOYY  TEXHOJOTHUSHBIH  HETM3W  KaTapbl Treluo  KaHa
OMO’HEPreTUKANIBIK OPHOTYYJIAPIbIH HHKEHEPIUK-TEXHUKAJIBIK CUCTEMACHIH TY3YYTO
OarbiTTanrad. TeopusUIbIK JKaHA SKCHEPUMEHTANBIK H3WUIA06J6PAYH HETU3UH]IE
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TEXHOJIOTUSIHBIH HETU3TH MapaMeTpIiepy aHbIKTAJITaH.

JAuccepraumMsablk HMIOTHH HPH WIMMHMHA  [10J000pPJIOP MEHEH
Oailsianbilubl:  J(ucceprammsnbik  um  Oml MaMJIEKETTUK — YHHBEPCHUTETTE
aTKapbUIbIN, «DHEPTUSHBIH Kailpa >kapaiayyudy OylakTapblH NaijaiaHyy MEHEH
TEXHOJIOTHSIHBl JKaHa TEXHHUKAJIBIK KapaxkaTTaplibl OHYKTYPYY» [0J000pYyHYH
WINMUI TporpamMmacbiHa  kupruswireH jxana Ne OH kemummmu - 33/14
kenuimuMuHUH Heruszunie Keipreiz PecnyOnukaceinbi bunium Oepyy kaHa uimum
MUHHCTPJIUTY TapaObIHAH Kap>KbUIAHTaH.

M3mi11e6HYH MaKcaThbl KaHA MaceJieJiepu: U3WIJAO0OHYH MAKCAThl - MY300
KOpPOO TOJYH KBUIBITYY TEXHOJOTHUSICBIH WINTEN YbITYy jKaHa TeIuo jKaHa
OMO’HEPreTUKANIBIK CTAHIIUSHBIH MTapaMeTPJICPUH HETU3I00.

Byn makcaTka keTyy YUyH TOMOHKY Maceliesiep YeUHII N

- OKEPrWIMKTYY Kaipa jkapajlyydy O2HEprus OyJakTapblH TaljagaHyy MEHEH
DHEPTUSHbI YHOMJON JKBUIBITYY CHCTEMAChlH TaHIOOHY HETH37e6, Maja uapoda
KOPOOJIOPJIY KBUIBITYY YYYH KOJJIOHYJITaH TEXHOJOTHsIapra CaJbIIThIPMAIyy
TaJa00 KYPry3yy;

- TEJIMO >KaHa OMOPHEPTreTUKAJIBIK TY3YJAYIITOPY TaialaHyy MEHEH YHEPTHSHBI
YHOM/I060 CHCTEMACBIHBIH HETHU3MHJIE MY300 KOPOOHYH TIOJIYH KBUIBITYY
TEXHOJIOTHSICHIH UIITEI YBITYY;

- Man yapba KOpOOJOpYHJa Oupre WHIITEreHae TeIHMOKOUIEKTOPYHYH KaHa
OMOTEPMUKAIBIK OPHOTYYHYH TapaMeTpiepyuH HETHU3/166 METOJOJOTHSICHIH HIITEI
YbITYY;

- SHEPIUSIHBl  YHOMI00 CUCTEMACBIHBIH TEXHUKAJIBIK-DKOHOMHUKAJIBIK
HATBIKATYyIyTyH 3CENTOe.

N3unneenyn odbexkTuiaepu: ['enno xaHa OMOPHEPTeTHKAIBIK TY3YIYIITOPIY
KOJJIOHYY MEHEH MYy300 KOPOOHYH IOJYH JKbUIBITYY TEXHOJOTHSICHI, SHEPIUSHBI
YHOM1I66 MEHEH XbUIbITYYy cucTemachl (Kbipre3 PecyOonukaceiabia Ne349 naTeHTH)
’KaHa MaJIJIbIH KbITbl OOJyI caHaiart.

Okyy mnpeamern: Man-KaHABIKTapJbIH KOPOOJOPYHYH TEMIEpaTypajbiK
PEKUMUHUH TEIINO KaHa OMOPHEPreTUKAIBIK TY3YAYIITOPAYH NapaMeTpiepuHe Ko3
KapaHbUTBITBIH OENTHIIo0uy YeHEeMIEP.

NuruH uiaMMui sKaHbLIBITBI:

- TEeNMO >KaHa OWMOPHEPTeTUKAIBIK TY3YJIYIITOPAY TMaiaJaHyy MEHEH MYy300
KOPOOHYH TOJIYH >KBUIBITYY YYYH SHEPrUSHBbl YHOMNIO©® TEXHOJIOTHACHI HIITEIHI
YBIKKAH;

- TOMOHKY aMlThUITaH BbIKMAJIAphl HWILITEJUIN YbIKKAH: TEIU0 KOJUJIEKTOPYHYH
KyOaTTyyJlIyryHa Kapal JKalTamikaH »>KEPUH BIHTAIyy >Kepre KOTOpyy; Mall
yapOaubUIbIK JKallIapbIH KaHa yapOaHbIH ailMarblH HHCOJIAIHUIIOO;

- TeJINO KaHa OMOPHEPTETUKABIK CTAHIIUSHBIH OMPTENCIIKEH UIITOOCY MEHEH Mal
yapOaubUIbIK MMapaThIHAATBl JKBUIYYJIYK alMamlyy MpOLECCTEPUH MYHO3/16IoH
AHAJIUTUKAJIBIK KO3 KapaHAbUIBIKTAP aJbIHTaH;

Nmtua texHukanblk Ka"HpUIbITbl KP Ne349 maiiganyy MopenauH NaTeHTH
MEHEH TaCTBIKTaJITaH.

N3un160HYH NPAKTUKAJBIK MAAHMCU: bBalllKbIChl TeINO paJUALUSICHIH
MEHEH KBIKTBHIH JKbUTYYJIYK SHEPrUsIChIH MaijajJaHyy MEHEH MYy300 KOPOOHYH MOJYH
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Tajan KbUIBIHTAH TEMIIEpaTypasiblK PEXUMHH KaMChl3 KbUTyy OOJIyIl caHajar.
DKCHEPUMEHTTUK U3UJIA06J16p - 4apOaHBIHMY300 KOPOOJI0 OPHOTYJIAY.

laitpar-bek3an 2 aiinan 6 aiira yeiinHku 150 Oam My300 MEHEH KbUIBITYY
Mesrmmaae nonay 12°C £+ 2°C yerunaeTemiiepaTypa MEHEH KaMChI3 KbUlaT, Oyl
CTaHIAPTTBIK KOPCOTKYUK® Tyypa KEJIET. OHEpPreThuka TapMarblHAArbl OKYY
MPOIIECCUH/IE TEeUO aHa OWOPHEPreTUKAIBIK TY3YJIYIITOPIYH KyOaTrTyynyryH,
TEMIEPATypachblH >KaHa TEXHHUKAJIBIK-IKCIUTyaTAlUSUIBIK KOPCOTKYUTOPYH SCENTOO
BIKMaJapbl KOJIAOHYIIY.

AJIBIHTaH HATBIKAJAPABIH 3KOHOMHUKAJBIK MaaHUCU: My300 KOpPOOHYH
MOJIYH JKBUIBITYY OOIOHYA CYHYIITAJIBIN >KaTKaH TEXHOJOTHS, SHEPrUSHBIH Kaipa
xKapanyydy OyJlakTapblH, artanm aWTKaH[a, TeJIM0 DJHEPTrUsiChlH JKaHa KbIKThIH
OMOZHEPTUACHIH (HarbI3bl YUUKM 3aT KaTapbl) MaijlaliaHyy apKbUIyy SHEPTHSHBI
YHOMJIOOHYH 3aMaHOan TajanTapbiHa *oom OepeT. Byn TexHOIorusHbl KOJIAOHYY1aH
KBULIBIK YHOM 66229,1 comay TYy3eT.

N3ua160HYH MeTOTOJOIrUsUIbIK HEru3MH MaTeMaTUKalIbIK (U3UKAHBIH
KBUIYYJIIYK ajIMalllyy [MpOLECCTEPUH CYPOTTOO]I® KOJJIOHYIraH KbUIYYJIYK
TEXHUKACBIHBIH METOJJ0PY, OLIOHJOM »3J€ SKCIHECPUMEHTANJbIK H3WII66 KaHa
CTaTUCTUKAIBIK UIITETYY bIKMaJIaphl TY31Y.

Koprooro 4sirapbijiiran Heru3ru *o00J0p:

- DHEPrusi YHOMJIO0YY CHUCTEMAaHbl KOJJOHYY MEHEH MY300 KOPOOHYH TOJIYH
KBUTBITYY TE€XHOJIOTHSCHI: TEIHO *KaHa OMOIHEPTeTUKAIBIK MOHTAX;

- TEeMIEpaTypaHbl KOHTPOJIJIOO JKOJY MEHEH TIeIuo KOJJIEKTOpyHAa jKaHa
OMOTEpMUKATIBIK OpPHOTYyJa CYyHy Oalikapa TypraH »SHEpPTUsHbl YHOMIeeuy
KBUIBITYY CXEMaJlaphl;

- JKaNmbl pe3epByaplarbl - aKKyMYJSATOPAOTY CYYHY JKbUIBITYY JKaHa MY3JaTyy
JUHAMHUKACBIH CYPOTTOIOH MaTEMATUKAIBIK MOJENb;

- KOHCTPYKTHBAYY - OHEpPrUAHBl YHOMIOO CHUCTEMACBIHBIH TEXHOJOTHUSIBIK
CXeMachl )KaHa TeJuo JKaHa OMOIHEPTreTHKAIBIK OPHOTMOJIOPYH ITapaMeTpIiepH.

N3aeHyy4yHYH 2KeKe CaJibIMbl: M3WIJOOHYH MAKCaTbl KaHAa MUJIAETTEPU
TY3YJY, TEOPHSUIBIK >KaHA SKCIEPUMEHTANABIK H3UIAe6Jep KYpry3yidy, Ieiauo
KaHa OMOIHEPTrEeTUKAIBIK OPHOTMOJIOPY KOJJIOHYY MEHEH MYy300 KOPOOHYH IOJYH
AKBUIBITYYHYH KaHbl TEXHOJIOTUSICHI UIITEIUI YBIKTHI.

N3uinneenyH HATBIMKAJIAPbIH anpodanusIoo: JHUCCEepPTALUSHBIH
Matepuaigapbl OWp HeYe O3I1 apaiblK, PECHyOIMKaIbIK WIUMUN-TIPAKTHKAIBIK
koH(pepennmsnapaa anpodarnusnanrad: K.M. Ckpsoun ateiaaarsl Kelpreiz yinyTTyk
arpapabik  yHuBepcutetuHae Keipreiz PecnyOnukachlHbIH — YIYTTYK  WIMMIAED
akaJeMMAChIHBIH akafgeMuru HyprasueBauH 60 xpuiabirbinga (bumkek, 2021-xb01);
Koipre3-O36ex yausepcuretrn (Om, 2021); Tamkent 1-21 apansik 3amMaHOan winm
KoHrpeccungie (O30ekctan, Tamkent, 2022); Keipreiz PecnyOnukacblHbIH YIYTTYK
WIUMJIEP aKaJeMUSChIHBIH MexaHuKa WIMMHU »aHa aBTOMAaTHKAa HWHCTUTYTYHIa
(bumkek, 2022-x.); “Akbuiayy Man yapba ¢epMmacbiH’ Oalikapyy Y4yH »KacaiMma
UHTEJUIEKT TeXHOJOrusachliH KoiagoHyy (MockBa, 2023); bYVYuyn bamikel
AccamOiesschiHbIH « TYPYKTYY TOOJNIYK ©HYTYY» PE30JIOIUSACH MEHEH KapblsJIaHTaH
TOOJIyy aiMaKTapAbl OHYKTYpPYY OOOHYA UIlI-apaKeTTePANH 5 *KbULIBITbIHA apHAITaH
«TepTyHUy eHep kail peBOJIIOLHUACHIHBIH IAPTHIHAA OJIKOHYH WIMMHUN-TEXHUKAIBIK
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eHYTYYCY» Ol MaMJIEKETTUK YHUBEPCUTETUHUH OKyMyiTyycy Kenxxaes aupucoek
I'ynmamoBuutHH 70 KBUIABITBIHAA.

Hyoaukauusaap: /ucceprauusiHblH TeMachl OoroHYa 13 WIMMUNA SMrek
KapbIK KOPreH, aHblH WYMHEH | WMHAEKcTenreH Scopus OackuiMachbiHAa, 1 Makaina
WIMMUANA TUTATaTOOHYH poccusuiblik uHaekcu PUHIL OGacbuimanapblHaH YbIKKaH,
Koipreiz PecniyonukaceiubiH naiganyy mojenre 1 narentu oap.

JAuccepranMsjiblKk MIITHH TY3YJYUIY KaHA KeJeMmy. /uccepTauusiibiK WII
KUPUIIIYYAOH, TOpT OamrTaH, Kalambl KOPYTYHAYJapAaH, MaijalaHblIraH
OynakTapAblH THU3MECHUHEH J>KaHa KOJJOHMoJopAoH Typar. HWm 163 OGapax
KOMITBIOTEPAUK TeKcTTe OepuireH, 45 cyperrten, 26 tabmunanaH, 136 amabust
OynareiHaH, 21 Gapak TUpKEMeEJIeH Typar.

JANCCEPTAIUAHBIH HET'U3I'N MASMYHY

Kupumyyae TeMaHbIH aKkTyalnayyiayry, MakcaTbl JKaHa MUJACTTEPH,
U3WII0OHYH OOBEKTUJIEPHU >KaHA MPEAMETH, WIMMHHA >KaHbUIBIKTAp, MPaKTHUKAJIbIK
Oaayryynyry jkaHa KOprooro 0epuiireH Heru3ru >K000J10p YarbUIAbIPbUITaH.

"MaceneHuH y4yypaarbl abalibl jkaHa M3WIA06 MUIACTTepU" JereH OMpUHYH
06JIyM/10 HILITEN KaTKaH TeJIM0 KOJUIEKTOPJIOpYHA TAIA00 KYPry3yayH, ajlapAblH
apTHIKYBUIBIKTAPhl MEHEH KEMYMIIMKTEPH aHBIKTANTaH. Ty3 ’aHa 4aublpaH/ibl KYHAYH
HYPYH CUHUPHI ajyy MEHEH Xbl1yy cyyHyH 100°CneH TemMeH bICBITyyra apHajiraH
KaJIlaK reIMo KOJUIEKTOPJIOpY KOHCTPYKIUACH! OOIOHYA KOHOKOH JKaHa MIIEHUMIYY
60710T. MBIHIAl KOJIIEKTOPJIOp Masl yap0a KOPOOJIOPYH bLIYY CYy MEHEH KaMChl3
KbUIYyZla, aTall aiTKaHJa, My300 KOPOOHYH IOJYH XBUIBITYyAa IaiJaaaHblIbIIIb]
myMkyH(Omapos P.A., YM6eroB O.C., Kynen6aes M.M. x.0.).

['enukonexkropnopayH KOHCTPYKLMSJIBIK KaHa DKCIUTyaTalUsUIbIK
napaMeTpiepuH  ONTUMAIJAIITBIPYYHYH  HErM3rd  OarbIThl -  SKBUIYYJIYK
KOTOTYyJapblH  as3aWTyy JKaHa b PEeKTUBAYYAYTYH JKOrOpyJlaTyy MEHEH

Oaitnanpikad. AkkaH CcyyHyH temreparypackl 10°C  TemeHmereH caiibiH
TEPMUKAIBIK KbUTYynyK 3¢dextupayynyry 0,28nmen 0,4ke dYeluH KOropyriauT
(bapkos B.U., UcaxanoB M. K., AxmetoB T./I. x.0.).

['enno sHepreTHKaNbIK PeCypCTapbIHBIH MOTEHIIMANBI OWUp KaTap KIUMATTBIK
maprrapra okapama OoJOT: KYH paJualusChlHBIH — ©3TOPYIIYHYH  CaHJBIK
MYHO3/16MeJI6pY, AKTHHOMETPHSUIBIK CTaHIUSIAPAbIH KO KbUIIbIK MaalbIMAaTTaphI,
Oenrmnyy Oup aliMaKThIH paguallMsIIBIK JKaHa KIMMATTBIK MaansiMaTtTapbl (000308
A.J., ITetpoBa O.A., Azarsu M./I., ['opienko C.M. x.6.).

Oumonaoi 371€ Man-)KaHABIKTapJIbIH KOPOOJOPYHYHIIOJAOPYH KbUIBITYY YUYH
WIITEN JKaTKaH JJICKTP JKBbUIBITKBIYTAPBIHA aHAN3 OepuireH. AJapIblH TOMOHKY
KEeMYWINKTEPU AHBIKTAITaH: »JJIEKTP KOOIMCY3AYT'YHYH TOMOHAYTY, XUMUSIIBIK
MHTPEAUEHTTEPANH MaJJIbIH OPraHU3MUHE TUHMUTU3T€H TEPC TAaCUPH, OHJ00 HIITEPUH
KYPrY3YYAOry  KbIUbIHUBLIBIKTAp, KbIMOATUBUIBIK, KEMWJIJUKTHH MXKOKTYTY XK.0.
(ITnsmenko C.U., Bonkos I'.K., ITypenkuii B.M. x.0.).

buosHepreTukanblk  OPHOTMOJIOPAO  SKBUIYYJIYKTYH maiga Oonymy -
OmomMaccanbl (KBIKTBI) TEKIIW BICHITYYCYHA, THITHI3JBITEIHA KaHA  JKBUTYYIYKTY
Oupzaeil TONTOO bIKMalapblHa K63 KapaHIbl.BUOXKBUIYYIyK - MajjblH, ©3re4e
MY300JIOpJlyH OpPraHU3MHUHE KaKIIbl TaacHup OEpuI, anaplblH CYYKTaH KaKIIbl
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caktaiT. (AOnymnaeB M., OcnanoB E.C., Xa3anoB 2.9. x.0.).

busz Oyn wumTenMenepAau Kaimbl METOAOJOTHsS KaTapbl TIeIHO JKaHa
OMO3HEPreTUKANIBIK OJIOKTOH TypraH My300 KOPOOHYH MOJIYH XBUIBITYY CUCTEMAaChIH
TY3YYA© KOJJIOHIYK.

JxuH4YH Oeaymae “Teopusnbik maprrap” OeJIyMyHA® - MY300 capaiblH
MOJYH JKBUIBITYY YYYH DHEPIHSHBl YHOM06YY TEXHOJOTHUSHBIH HETH3WH TY3TOH
reJIi0  KOJUIEKTOPYHYH JKaHa OMOTEPMHUKAJIBIK YCTAHOBKACHI  MINTETYY JKaHa
KOJIJIOHYY KepeK 3KEHUH Herusaeut. (1-cyper).

“’{11 .4.12 A~
]
14
z
/2\k Yl il
1
7/ /# 4 L‘. 9\ N
13 B

Cypet 1 — My300 capailiblH MOJYH BUIBITYY Y4YH SHEPTHSHBI YHOMIOOYY
TE€XHOJIOTUSIHBIH KaJIbl CXEMAaChl:
1-renuo KOJUIEKTOpY; 2 — KbUIYYJIYK aIMalIThIPTbI4; 3 — OMOTEPMUKAIIBIK OPHOTYY;
4 — YCTYHKY KOHTEMHEp; 5 — KaTyliKa; 6 — TOMOHKY KOHTEIHEp; 7 — aKKyMYJISATOPAYK
pesepByap; 8 — kabaT kartymkackl; 9 — kabar; 10 — man gapba kypymymry; 11 —
kianaH; 12 — tepmocrtar; 13 — cercop; 14 — MoroH;

My300 KOpPOOHYH TIOJYH JKBUIBITYY YYYH DSHEpPrUSIHBl YHOMO6YY
TE€XHOJIOTUSIHBIH UIITEIIN TOMOHKYOU 5Ky36re alblpbuiat.

bup TapanTan KyH KOJUIEKTOPY | MEHEH BICBITAH CYY, *KaHbl KbIKTbIH YHPUH]IH
NpolecCuHAe OeNyHYN YbIKKaH JKBUTYYJIYK MEHEH BICHITAaT OLIOHAOW 3Iie
OMOTEPMUKAIBIK YCTAaHOBKAJarsl Cyy 3, SKMHYM TapanTaH 4 KOIOJTaH >KaHbI
KBIKTBIH TYMYC TIPOILIECCUH/IE OOTYHYII YBIKKAH JKbUTYYJIYK MEHEH BICHITAT, SCIUpPAIb
CBISIKTYY OPHOTYJTaH YCTYHKY pe3epByapra TepMOCHU(DOHIYK BIKMaHBI KOJJIOHYY
MEHEH ©3[JOepYHYH XbUIYYJIYK aIMalIThIPTbIYTAp APKbLUIYy allaHbIIIAT 2, aHTKEHU
CHUCTEMA JKOTOPKY YEKUTTEH 2° XKaHTaly MEHEH JKacalilfaH, aKKyMYJIATOpPAYH
pe3epByapbIHAArbl CyyHY KbUIbITyyra Tuiiuim 7. CTaHIapTThIK TeMIIEpaTypaHbIH
HopMmackliH (12°C) cakToo Yy4yH My300 KOpOoOHYH 10-kabaTeiHBIH 9-kabaTbiHIA
KBUTBITBUITAH CYY J1a TePMOCU(POHIYK bBIKMa MEHEH WYKH CUCTEMa apKbUITyy ailaHar:
pesepByap-akkymysaTop 7, knanaHn 11, tepmocrar 12, monayH karymkacel 8,
pe3epByap-akkyMysiTop 7. IUku cucteManarsl CYyHYH HUPKYJISIUSACH TEMIIEpaTypa
(+2°C) wnopmaman (12°) kerepyiice TokTOTynar. byn ydypma Ttepmoctat 12
JATYMKTEH KEJITeH CUTHAIIBIH Heru3uHAe 11-kmamanasl sxkadat. 11-BeHTHIIH TTONAYH
TEeMIepaTypachl CTaHJAPTTHIK TeMIEPAaTypaHblH TOMOHKY UYETHHE >KETKEHIe 4YeUHH
#aOblKk abanma Oonotr. bepunreH moiaayH TemiieparypachiHaa kiamaH 11 ausiiar,
WYKA CHUCTEMaJarbl CYyHYH LUPKYJISUHUACH KalblOblHA KEATUPWIET, OyyJaHYyHYH
HaTBhIKAChIHAA aKKyMYJSITOPAYH pe3epBYyapblHIArbl CYyHYH arbiMbl MOIOH 14
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apkpuUlyy TONyKTanar. IlaiigamaHpuiran Kbk (TymMyc) YCTYHKY MJIMIITHH TYOY
apKbUIYy TOMOHKY HIHIIKE 6 TOryJeT, al AMU YCTYHKY HIWIIKE 4 ’KaHbl KbIK
TOJITYpYJaT.

ATanraH TEXHOJIOTMS My300 CapaiiblH MOJYyH JKBUIBITYY Y4YYH TIEJIHO
paaualMsIChIH KaHa ajl KYYyH KOTOTKOH YYypyHJa >KaHbl KbIKTaH OOJIyHYIl YbIKKaH
KBUTYYJIYKTY OWp 3Jie yuypja MaiijaisaHyyra Jja MyYMKYHIYK skapanar. byn yuypaa
CUCTEMAaHBbIH OJKCIUTyaTAlMSUIBIK ~ MIIEHUMIYYJIYTY KYH  KOJUIEKTOPYH  JKaHa
OMOTEPMUKAJIBIK YCTAHOBKAHBI ©3YHUYO KOJJJOHYYTa CaJbIIITHIPMAIYy dKOTOPYIaMT.

TexXHONOTUSHBIH ~ CUCTEMAJbIK  CYpeTTeNylly ©3 apa OailllaHblIKaH
noJICUCTEMAJIAp TYPYHAO HILKE allblpbLUIAT.

stlUSZUS3, (1)

S1 - "T'enuo komiekTOopyHyH" mojacucTeMachl Kaiina; S,- "OMOTEpMUKAIBIK
OpHOTYY" moficucTeMachl; S3- "Mai yap0a »xkanap" nmojacucreMacsl (My300 capaibl);

Ap Oup moacucTteMa ©3YHYH AJIEMEHTTEpUHEH TypaT ’KaHa OILIOJ 3Jie ydypla
cucTema ap OMpH YUYH >KaJIbl dJIEMEHTTEpre 7).

byn cucremaga S; xana S, mojacucteManapbl KbUIYYJIYK SHEPIHSICHIHBIH
Oynarbl Ooylyn caHajlaT OIIOHJIOM »dje aba bIpailbIHBIH MIAPTTApbhlHA Kapalia
S3mojcucTeMachlH JKbUIYYJIYK MEHEH KaMChl3 KbUIAT. S; MOACHCTEMAachlHIa KyH
SHEPTUACH KBUTYYJTyKKa alaHar, ajl MU S, MOJACUCTEMAChIHA 00JICO XKaHbl KbIKTHI
aubITyy HATBIMKACHIHA KBUTYYIIYK OOYHYI YbITaT.

S1 kaHa S, moJAcCHCTeMaNlapbIHBIH HINTEIIM ©3 yOarblHAa WIIKE AallbIPbUIbIT
Oup katap OOBEKTUBAYY (AKTOPIOPAOH K63 KapaH/bl: >KbUIIBIH Me3Tuiu, aba
BIPANBIHBIH IIAPTTAPHI (TEMIEpaTypa, HBIMAYYIYK *aHa a0aHbIH bUAAMIBITHI) JKaHA
maman. JKanmeIChlHAH CHUCTEMaHbIH (T€XHOJIOTUSHBIH) HWINTEIIM ap KaHJau
KbIpJlaajblKk MYHO3re 973, Oalikadya aWTKaHAa, CUCTEMaHbIH KUPTU3YY CUTHAJIApbI
KaOblT aNbIHBIIIBI MYMKYH, all MU CHCTE€Ma 4YbITYy CHUTHAJJAphIH Ja Oepyycy
MYMKYH 00JIOT.

MpiHaail cuctemManapabl MOJENI06 Aarperartblk CcucTeManiap TEOPHUSIChIH
KOJIZIOHYY MEHEH WIIKE allbIPBUIBIN, CUCTEMa >KaHa IMOJCHCTEMa arperatbl KaTapbl
KbI3MAT KbIJIaT.

OHeprusiHpl YHOMJI00UY TEXHOJIOTHsIIa KYH JKBUIBITYyra apHairan S;
nojacucreMacsl A, OupauruHe (KYH KOJUJIEKTOPY) 93. A, OUPAWIMH MAaTeMaTHKAJIBIK
MOJICIIOe KUPIU3yy BeKTOpAyK (yHKmmsmapasl (X;)xaHa u(gq)dbrapyyra
alimanTyyra (Yl );TYpYH ’KaHa MYHO3YH aHBIKTOOHY KaMChI3 KbIJIaT.

Y' = A1(X,1'9i)' (2)

Vinyn ChISIKTYYy 3JI€, My300 KOPOO bUIYYJYK MEHEH KaMChI3 KbUIYyy Y4YYH
WIITEINN YBIKKaH Sy TMoJIcHcTeMachl Ay Oupauruae (OMOTEPMHUKAIIBIK OPHOTYY) 39,
OIIIOH/IOM 3JI€ ap KaHJak KbIpAaabIK MPoIeCCTepre KaHa KONTOroH KbIMBIHTHIKTHIH
TYPJOPYHO 33

Y'=A, (X{,gi'), (3)

MpbIHIaH THIIIKAPBL, ap OWp mojcucTeMa S; KaHa Sy ©3YHYH MEWKWHIHK-
yOaKbIT MEpUEMHUHE 33. S;MOJCUCTEMACHl YUYH MEUKHUHIMK-YOAKBIT MYHO316MOCY
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yOaKpIT T)KaHa MEHKMHJIMK OOroHYa e3repMeslyy OOJITOH KYH paJualusChIHBIH
MHTEHCUBIYYJYTy OOyI caHamnar:

Y’(T) = Qcp(t)r 4)

MeiHna Qg — KYH paHaIisIChIHbIH KOJIOMY.

KbikTaH O6JyHYI YbIKKAH >KbUIYYJIYK aHBIH XHMESUIBIK JKaHa (DU3HMKAIBIK
kacuertepune  (Cy), Maccaceina (M) kaHa  arMocdepalblk — abaHBbIH
temmneparypacsina (T.) skapama 60JoT:

Y'(0) = Qu(Cyy My, To), ()

An smu MbiHAA Qn — KBIKTaH O6JIYHYMN YbIKKAH JKbUTYYJIYKTYH KOJIOMY.
Aiinana-uelipeery abaHblH TeMIEpATypachl 1a ©3YHYH YJITYCYH® 33:

Y(7) = T.(v), (6)
Mpeiaga T, - atMmocdepanbik a0aHbIH TEMITEPATYPAChI.

OIIIGHTI/IH, N3UIACHUII KAaTKaH CHCTCMAaHbIH (TGXHOJIOFI/ISIHBIH) HETU3ru
TCHACMCIICPU KAaTapbl TOMOHKY MBbIM3aM YCHCMAYYJIYKTOPAY aHBIKTOOT'O 00J10T:

X(7) = [Qcp(t) + Tc(t)]ncp; (7)

X, (1) = [Q,(Cy, My) + T ()]s (8)
Oyn sKepie TcpXKaHar, THELIENYYIYTYHO jKapalla KyH KOJUICKTOPYHYH JKaHa
OMOTEpMHKAJTIBIK OPHOTYYHYH 3h(PEeKTUBAYY K0P DUITHEHTTEPH.

OureHTUN, SHEPTUSHBI YHOMIO0YY TEXHOJOTHSHBI MAaTEeMAaTUKAIBIK MOJIEII00
aHBIH ©3 apa OaiyaHBIIKAaH KyOyIyIITapAblH >KaHa TPOIECCTEPAHH CHUCTEMAChI
OKEHUTUH KOPCOTOT.

byn cumcremMaHblH deK apajapbl JKaHa aHBl IOJCHCTEManapra Oeiyy

3apBUTYBLIBITEI CXeMaJa TaK KOPCOTYJITOH MOACUCTeMaNapblH MaKcaTTapbl XKaHa
MIJIJIETTEPU MEHEH aHbIKTanaT (2-cyper).

lrenuo- Tpy6onpo- TennoobmeH- bak -
CosniHe4Has Kornekmop 800 HUK aKKymyrnsmop
paduayusi
npeobpasyem . | mennonepe- Hakornumersb
COMHEYHYIO | Trancrnopmu- = dava mennoeotii
paduauyuto e PLSANUS aHepauu u
mernnosyto merna ee nepedaua
mepmMopeaynsimop
/ (peaynuposaHue memrnepamypbl)
TensmHyuk
\ KnanaH
(peaynuposaHue nodayu mernna)
- i Buomepmuyec- Tpy6o- TernoobmeH-
Haeo3 —— «a5 yomarioska Smeesuk npoeod HUK
npeo6pasyem - mernsio- o | TPaHcnopmu- e mernno-
6poxeHue | nepedaqu o posaHue | nepeodadyu

Haeso3a 6 mernna
merinosyo

2 — cypeT - KyH KomIekTopy MEHEH JXBUIYyJIYK OPHOTMOCYH OHWPUKTHPYY
(YHKIMSICHIHBIH THarpaMMachl.

byn pmarpamMa My300 KOPOOHYH TMOJIYH JKBUIBITYY Y4YYH OSHEPTUSHBI
YHOMJIOOYY  TEXHOJIOTHSIHBIH  MAajbIMaTTBIK ~ MOJEIMH  KOpPCOTYY  MEHEH
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(GYHKUMOHAIBIK TaJNJ00 BIKMAIAPbIH KOJJAOHYYHYH >KOJYy YarbUIAbIpbUIAT;, Oy
KEpJle CaHaJblll OTKOH (YHKIMOHAIIABIK OTKepyn OepyylepIyH  TUTHI e
MYHYCYHYH Maiiia 00y1yy BIKTBIMAJBITBI MTali1a 00JI0T, aTamn alTKaH/a:

_ 1y
P) = Xima ¥ 9)

MmbiHAa P(Y) - y MaaHHCHHUH maiaa 60ayy BIKTHIMAJIIBITHI;

7 — MOJIeTIIOOHYH MHTEPBAIIBIH/IA CHCTEMAra KeJIUI TYIIYYJIOPIYH CaHbI;

Y; — OTYHMO YUYH Y 3a/MaaHUCH.

CraTukaiblk KOPCOTKYUTOPAY JCENTOee Kallbl KaObUl alblHIaH bIKMaJap
OOIOHYA KYPIy3yier.

KyH HypyHyH OMp KaJblnTa 3MECTUTMH MOAeNnaee YuyH xoropynarsl CHull
23.02.00 marepuannapsl “Kpiprei3 PecnyOnuKachIHBIH KYypYIyIl KIMMAaTOJOTHUACH!”
KBUIBITYY ME3THJIA YUYH OPTOYO CTATUCTUKAIBIK MAaHU-MaHbI3bI OOJITOH.

KbIproI3cTanibiH JKalibl KyH paJHalMsIChIHBIH TOPU30HTANJBIK OeTTeru Oy
paavalUsSHbIH ©3TOPYIIYHYH KBUIBITYY ME3TWIMHAEC ailMakThlH Teorpadusuibk
KeHJIUTMHE K63 KapaHIbUIbITbl OOIOHYa TIpauUKaiblk KepYHYHly 3-CypeTrTe
KOPCOTYJIT6H.

[ | [ [ \ [

—A— 52°

. N

) ?/;\ — ﬁﬁ —o—ss
NN o
Nl = e e e

i M —_—

0 H A A ® M cTaTuyeckas

g Mecsubl: O-okT6pb, H-HOs6pb, [-0ekabpb, A-aHBapb,

g ®-chesparb, M-mapt —o— 40’
$ 120 - —X— 44’
é - R'=0,961 o4
X /

ConHe4yHas paduayus,

3-cypeT - XbutbiTyy Me3runuHAe P. KYH paauanusiChiHBIH ©3TepYIIYHYH
reorpadusIIbIKaiMaKkThIH ©OTYOMYHO (KEHIMK Japa’kachbiHa) KO3 KapaH/Ibl.

KeutbiTyy Me3rmmHe reorpadusuiblk aiiMak 00IOHYA TOPU3OHTAIIBIK O€TTEru
(IM? y4yH) KyH paJualMsACBIHBIH OpTOYo MaanbiMarTapbl 0,05...0,26 kBt/1m?
JuanazoHyHaa e3repeT, O0yn s¢pdextunayynayk kputepuitnne (0,4 kBt/1m?) sxoom
O0epOeiiT. OMIOHAYKTaH, KBUIBITYY ME3TWIMHAEC Mayl 4ap0a KOpPOOJOPYHYHIIOIYH
KBUTBITYy/la KOIyMYa  KapakarTap, Tarblpaarbl, TYMYCTYH TIPOIIECCUHE KbIK
MaCCaChIHBIH JKBUTYYIIYTY Taiiga 60JAToH OMOTEepMUKAIBIK yCTAHOBKA Kepek. My300
capaiarsl KbIK - ©3YHYH CBIPbECY.

My300 capaiijia KbIKTBIH TONTOJYIIYH CTATUCTUKAJIBIK MOJICN060 TOMOHKY
KOPCOTKYUTOPJy O3CKE alyy MEHEH >XXYPry3yJly: MYy300 KOPOOAOTY KbIKThIH
OamTankbl Maccachkl My, My300JOPAYH CaHbl No, KbIK Yblra Oamirarad yuyp ti, KbIKTbIH
Maccachl. bup My300/10H (OpTO 3cen MEHEeH) Mg Oenrmiyy Oup yOakbITKa, KbIK TOITOO
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Y3aKTBITbI .
I — 1 My300HY 06JYIT YbITapyy asKTaraHaarsl KbIKTBIH TOMTOJITOH Maccachim,,

tk

m, = ng - mg(ty) + Z[nomo (tx — 1) + nomo(ty)], (10)
t1
KbIkThIH Oy MaccachlH YOTYATYY YIYH KEPEKTOOUYTe CHIUBIMIYYIYTY NalbIH
aTailblH Oup UM Kepek OO0JIOT:

tr—1

V, = ng - mo(t) + ) [momo(ty = 1) + nomo (6] (an

tq

Jlemek, OMOTepMUKAIIBIK YCTAHOBKAHBIH YCTYHKY Pe3€pBYapbIHbIH
celitbiMayynyry V.? 6apadap:
Ve =, (12)

(12) tyronT™ManaH OMOTEpPMHUKAJIBIK YCTAHOBKAaHBIH TOMOHKY pPE3epBYapbIHBIH
celitbiMayynyryV,® Ty3er:
V=V (13)

My300 KOPOOHYH ITOJIYH XKBUIBITYY TEXHOJIOTHACHIH KBUTYYIIYK dCeOUH IE
TEXHOJIOTHSUTBIK MPOIIECCTUH CHCTEMAChl Kapajar: «MaJIbIH KbU1yyayry (MXK)» —
«TEXHHUKAJIBIK Ka0 1y yIap st KeLTyyayK sHeprusichl (TXKIKD)» — «mommyn
temnepatypacs! (ITT)», (MXK-TXIKD-IIT) (4-cyper).

////W q - () th(TC)
—
T T (= ]
—_—
o ¢ S BA |-
o — R Jir — — -
'{_ - - & - - - J

1

1

P ~ i

' ‘ | |

- !
¢, (TI) ‘ rK BTY ||
- |

!

|

i P |

4 — cypeT. My300 capanJbIH MOJIYH KbUIBITYYHYH TEXHOJOTHUSIIBIK CXEMACHI;
1 — my300 capaii; 2 — My300 capaiiasia nony; 'K — kyH komnekropy; bb —
ounorepmukansik 0510k; Th - Tank - 6aTapes.

By TeXHOIOTHSIIBIK MPOTIECCTE TOMOHKY CXeMallapabl 0Oy KOPCOTYYTO
6010T:
- «MK — TXKIKD — TII» TeXHOJIOTHUSIIBIK TPOLUECCUHYH JKbUTYYIYK YbITAPYYCY,

0Lt A+ 25) (6 ()] =0 [Ge= (a4 20 +25) ('8, +8,)) exp( 7L H22) (14
QT - ((p_l)[l_exp(_r/11+/zz+/13)] )
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t,- My300 capaliJIbIH HIUHETH a0aHbIH TEMIIEPATYPAChIHBIH ©3TopYY

cxeMachl, Ly
1 1

— - — - — H .
t@ - tH ll+lz+l3 (Qm quC) 11+A2+A3 [Qm quC()l‘l + /12 + /13)(1’-1-[ i t )]
exp (-2, (15)

t,- My300 KOPOOHYH UYMHIETH a0aHbIH TEMIIEPATYPACHIHBIH ©3rOPYY CXEMAaChI
t,

= & 23)(t, + t A 16
tn_tH_A_S(QT_qofc)_g[QT_qofc( 3)(tn—t )]'exp(_ra)' ( )

Q. — KaHbIOapiapaan O6IYHYT YbIKKAH KBUTYYIYK, KJ[XK;

Ai— MyY300 KOpPOOHYH JOyOanAapblHBIH  KBUIYYIYK  ©TKOPYMIYYIYK
koo unuentu, kIx/m?-c-°C;

A,— Y4aTBIP/IBIH KBUTYYIIyK OTKOPYMAYYIYK Kodpdumuentu, kIx/m?-c-°C;

A3— My300 TOPOOHYH IOJIYHYH JXBUTYYJIYK OTKOPYMIYYIYK KO3(Quimenty,
kJx/M?-c-°C;

t,— DCENTHUK ME3TWIMH aTMoc(]epabik abachlHBIH TeMIepaTypacsl, °C;

t, — My300 KOpOOHYH Temneparypacsl, °C;

t"— My300 KOPOOHYHTaHJAPTTHIK TeMIepaTypacsl, °C;

t, — My300 KOPOOHYHIIOJIYHYH Temneparypacsl, °C;

T — MY300 KOPOOHY TOJIYH KbUIBITYY YOAKTBICBIHBIH y3aKThITHI, U,

C, — aba yepeCYHYH XKbUTYYITYK CBIMBIMAYYIYTY, KJ[K/KT °C;

(@ — XKBUIBITYY TEXHHKAJBIK KapakaTTaplblH (T€TM0 KOJUIEKTOPYHYH J>KaHa
OMOTEpMHKAJIBIK OPHOTMOJIOPAYH) TEMIIEpATypaHbl ©3ropTYy KO PUIIMEeHTH.

Heruszru xpunyynyktykopotyy (Q1 »xana Q2) ThIIKapsl My300 KOPOOCYHJa
O0epyyuy abaHbl XbUIBITYY (Qpr), HEIMAYYIYKTYH Oyynasbinibl (Qis) skaHa abGaHBIH
uHmibTpanmsacel  (Qinf), aHTKEHM IKBUIBITYY ME3THIMHAEC CBHIPTKbI aOaHBIH
TEMIIEpaTypacsl (TH) My300 KOPOOHYH MUYHHIETH a0aHBIH TeMIepaTypacbiHaH TOMOH
00J10T.

benrunenren JKpUlyyJqyK KOpPOTYyHY 3CKE€ ajlyy MEHEH MY300 KOPOOHYH
KBUTYYJIYK OQTaHCBIHBIH TCHJIEMECH TOMOHKYA0M dopmaaa 60JIOT:

QI/IT = (Ql + QZ + an + Quc + Qqub) — Qe (17)

Q1-My300KOpPOOHYH JyOaniapbl apKbUlyy KbUTYYJIYyK KailJlaH 6TKepyJieT;

Q- YaTBIPJIBIH MOY APKBLIYY KbUTYYIYK 6TKOPYMAYYIYK;

Qur - My300 KOPOOHYH MOJYHA KbUTYYJIyK OylakTapblHAH KUPYYUY KbUIYYIYK
arbIMbl (KYH KOJIJIEKTOPY JKaHa OMOTEPMUKAJIBIK OPHOTMO).
(17) dopmymnaHblH KOMIIOHEHTTEPUH AHBIKTOO MEHEH MY300 KOPOOHYH JKBUTYYIYK

6aJ'IaHCBIHBIH TCHACMCECHU AJIbIH/BI.
th—t, th—t, !
Qe =T" {0,3(ch + Fup) 55 T otoslt 0,339[W (t* — t,)] + 958,8 - n}

—639,2 -7, (18)
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benMeHYH HMHCONSAIUSACHIH OCEMKEe alyy MEHEH KYH paJuanusChIHbIH
KBUITBIPATBUITAH TEIIUKTEPU apKbUTYy Oepuinyydy KbUTyynyK Qe TOMOHKYTO
Oapabap:
Qcn = qp " Fo " eny
aHJAa My300 KOPOOHYH JKBLIYYJI00 OaJIaHCBIHBIH, BICBITYY ME3THJIA YYYH
pauHOHannyy BapHaHTEI TOMOHKY 161 (popMara 33

QI/IT - 0, 179 {O 3(ch + F‘{H) [0 59 0,198 [W(t - tH)] + 958 8
nj - (639:2 ‘ntdp Fo aen), (19)

BarbiTka sxaHa reorpadusUIbIK KEHIUKKE JKapalilia paguallissHbIH KOJIOMY ;

Qo — AMHEKTH ACeTKe anyy Ko3(ppuuueHTu;

Fy — xanmnsl aiiHekTenred 0er, M

Fem — My300 KOPOOHYH asIHTHL, MZ;

Fun — MY300 KOPOOHYH JyOasbIHBIH ASHTBI, M2;

Fun — 9aTBIpJIBIH aSHTHI, M2;

N — MY300JIOPJIYH CaHbl;

byn rennemenet,,ty, Fy, Fon, Fan, T, dp Fy, 1 n mapaMmeTpiepu KaHa eJ14ee4y,
t", a., HOpMaTUBIUK Mmapamerpiepu (Oenrmnyy), air sMu W - My300 KOPOOHYH aba
anMailyycy Oenruiyy Ke3 KapaHIbUIBIKTap[bl KOJJOHYY MEHEH JCENTee KONy
MEHEH aHBIKTaJAT.

Gopmynanap (19) xama (14) osxBuBamenrryy xana "TXK-TC-TIT"
NPOILECCUHUH J>KBUIYYJIYK YBITAPYYCYH JCENTe® YUYYH KOJJOHYIYIIY MYMKYH.
OmoHa0 My300 KOPOOHYH TOJYH OKBUIBITYY YYYH OKBUIYYIyK  (3apbui)
KyOaTTyyJyKTy TOMOHKY (popMyia 60r0HYa aHBIKTOOTO OOJIOT:

p=2m = 0 () 20)

byn »osHeprus KyH KOJIIEKTOpYHYHF,, JkaHa OHOTEPMUKAIBIK OPHOTYYHYH
P, Oupresneniker HIMMHAH HATBIAKACHIH/A OHYPYJIOT:

B = (PFK + P6Ty) "MNrx * Nery» (21)

KYH KOJUIEKTOPYHYH 3D PEKTUBIYYIYTY k)
N6ty — OMOTEPMUKAIIBIK TY3YIYIITYH 3QPEKTUBAYY KOIPDUIHEHTH;
KBUTBITYY ME3THIIMH]IC BICBITYyTa KEPEKToo,

_ P, (ty — t")24 - 14,
B t, — th

: (22)

Ton~ KBUIBITYY ME3TUJIMHUH KYHIOPYHYH >KAJIIbI Y3aKTHITHI .
My300 capaiiiarbl KaH4a KeJeMe asHTTarbl MOJAYH OETHUH KbUIBITYYHYH Tajall

KbIJIBIHBIIIBI.
a- P,

F, = ———— 23
f A3'At'T ( )

a — KOOICy3ayK (hakTopy;
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A3 — My300 KOPOOHYH MOJTYHYH JKBUTYYIYK 6TKOPYMAYYIYK K03 punmeHTH,
kJx/m2-c-°C.
At — opTouo TeMIiepaTypaHbIH aifbipmacsl, °C.
t2—ty top—

At = : 24
> > (24)

t? uty, ty u typ - MOJLYH jKaHa abaHbIH KAPUIT YbITBIIIBIHATEl TeMIIEpaTypacs! , °C.

N3uiieenyH yayH4dy 001yMa0 « DKCIIEPUMEHTANIBIK KaHa TEOPHUSIIBIK

M3WIA66JIOpAYH IPOrpaMMachl, METOJO0JOTHUACHI KaHA HATHIKAIAPBIHBIHY
aHau3u OepuUsITeH.

Keueityy mesrunune (15-oktsa6paan 15-MapTka 4enH) KyH paguaiusCblHbIH
Tapajayy cxemachl TOMOHKY ¢opmajia HopMaayy OeJyITYpYy Mblii3aMbiHa Oalll UeT.

(P, —190,99)>2 (25)

———exp|— ,
108,35V2m 2 -(108,35)%
MaTeMaTHKAJIBIK 3cen 00roHYa aibiaa M = 190,99 M/JIx/M? xaHa CTaHAAPTTHIK
YeTTeore bUIalbIK aiibiHa 6 £108,35 Mx/M2.
[TapaGonukansik QyHKIIHUATA 53 OOJITOH KBUIBITYY ME3THIIMHUH 9H CYYK aijapbiH/Ia
(HOSIOpB, TeKadpb, sSTHBAPH kKaHa (PeBpasib) KyH paJHaIusIChIHbIH ©3ropYYCYHYH
rpaduKaIbIK KOpyHYITY (5-Cyper).

f(Pc) =

a=40°; 6=44°;8=52°;

E o M/Ixx/m%Mmec. I'eorpaduyeckas mupora;(rpaf. C.IL.)  r=56°;1=64°;x=68°;
(kBT - 4/M2Mec)
400 -
(111,2) 5
R2- 0,949 o
300 \ ’ 87,6
o %\ /2
200 L= L
(55,6) \ /.
6
M <
a
100 \\ 14,2 L~
IR
\/
\/
1 2 3 4
HOSI0pb nexabpb SHBAapb beBpanb

Alinap:
S-cypeT — JKbUIbITYy ME3TUIIMHJIETH reorpausiiblk keHaukke (40° — 68° 1)
’Kapaiia KyH paaualusCblHbIH arbIMbIHBIH JINHAMUKACHI.

Bbyn nmapaGonukanbik QyHKIHS KYH KOJUIEKTOPYHYH OeTuHeru (t yOakbITThIH
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I/I‘II/IHI[G) KYH pa):[I/IaHI/ISICBIHBIHPCO AI'bIMBIHBIH TBITBI3ABITBIHBIH JHWHAMUKACHIH
TOMOHKY (popmaza cypeTrreere SMIHPUKAIBIK TEHAEMEHH Yblrapyyra MYMKYHIYK
oeper:

PY =30,98t% — 152,41t + 201,51. (26)

(25) xana (26) Ke3 KapaHIBUIBIKTAphl KYH KOJUIEKTOPYHYH >KbUIYYIYK
SHEPrUsACHIH >KaHa 3(PQPEKTUBAYYIYTYH aAHBIKTOOHYH METOJOJOTUSIBIK HETU3UH
TY3T©H.

Kannet  xpulyynyk — xorotyyU; kodddueHT  aillaHa-4eMpeHYH
TeMIiepaTypachiHat,,, xkapama 6010t (6-cyper).

i B
s
= 15
m
B
)
S UL:f([“w) /
g 10 —— 4
B ‘/.——_’—.—__F
=
=
[
g 5
g
=
=3
e=al
(@)
Z
12 9 6 3 0°C -3 -6 9 -12
Temneparypa Bo3ayxa 1%,,,”(’
6-CYp9T — >KBIJInyIyKTy KOpOTYYy KOC—)(l)(bI/IHI/IeHTI/IHI/IH aﬁnaHa—qeﬁpeHYH

U =f(t
XKeutpiTyy Me3TMIMHHH —OamiblHAa — ailaHa-9eHpeHYH  TeMIlepaTypachl.
toxp=12 °C 6ONTOHI0 KBUTYyIIyK KOoroTyy koddduuumentu =U, =7,77 Br/m?4, an oMu

) TemmeparypachiHa KO3 KapaHIbUIBITHI.

OKp

U, =12,67 Br/m? temneparypana t,,= —12,. Oprodo tyrontynymryU” 10,22 Br/m*u.
Kyn KOJUICKTOPYHYH a3 PeKTUBAYYIYTY 7-cypeTke BLUTANBIK
OKCIIEPUMEHTANIBIK TYP/I® TaaChIH aHBIKTAJIaT

- 55 600 o
- 50 550 @

— & 2
mr - E 45 500 m
% = =
2500 | €40 450 S
= > =
S 400} 35 400 =
E = 1 é\ in=
2 300 £30 /f/’ = o ] 350 2
= L—1 1 i \l~ E’

g 200 £25 o 300 E
g § o | 8
5 100 | 220 250 ¥
= 2 S
0 15 =

100
9:30 10:30 11:30 12:30 13:30 14:30 15:30 16:30 17:30 T,ua

DKcriepuMeHTabHasl 4acoBasi MOLIHOCTB I'€JIMOKOJIIEKTOpa, BT.
—————- Temnieparypa Ha BXxozae B KoJuleKTOp, 'C

7-cypet — KosutekTopayH kupe 6epumungeru temreparypanbid [t3=f(T)], kyn
pauanusChIHBIH arbIMBIHBIH [E,.=f(T)] sxana sxputyynyk sHepruschiabiH [Rex=1f(T)]
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KBUIBITYY YOAKThICBIHAH T KO3 KapaHAbUIbITHI.
DOKCHEpUMEHTTUK MaajbIMaTTap OOIOHYA KYH KOJUIEKTOPYHYH OPTOYO

CYTKaJIBIK 3()PEKTUBIYYIYTY:
2Q,  2346,82
S..-E 1,68-3872

'K 9KC

7731('0 = (2 7)

,
KYH KOIIEKTOPYHYH asHTHI Sy, M2,
E,,. — KYH paJMalyusaChIHbIH arbIMbl, BT/M?,

(Q,— KYH KOJUIEKTOPYH/Ia AJIBIHTaH KaJIbl Maiganyy 3Heprus, Br.
[-CYpOTK® bIIANBIK P,y TETMOKOIEKTOPAYH SKCIEPUMEHTAIABIK CAATThIK
KyOaTTyynyry l-rabiunana KeITHPUITEH.

Tabnuua 1. Pay reMoKOUIEKTOPIYH SKCIEPUMEHTAIIBIK CAaTThIK
KyOaTTyynyry

Bpewms, | 9:30 10:30 | 11:30 |12:30 |13:30 |14:30 |15:30 |16:30 |17:3
q 0
Poxe 175,39 | 196,56 | 223,77 | 263,09 | 317,52 | 326,59 | 316,91 | 264,90 | 257,

Bt 04

DKCHEPUMEHTTHK CaaTThIK KyOaTTyyJIYKTYH OPTOY0 MaaHUCH
P = Eyee " Spxe* Mowe = 2=+ 1,68 - 0,36 = 260,2Bm (28)
XKbUIbITYy ME3THIMHACTA UHCOJSIUSIHBIH Y3aKThIThl Nel sxkana No2 my300
KOPOOHYH Tyypa KeneT (8-cyper).

10

9

8 //8:12
7:;\ /

6 6:10

5

4
15 22 15
(oktabpb) (Rexabpb) (mapr)

npO,EI,O)'KMTe}'IbHOCTb OTOMUTENBHOIO Nepuoia
8 — cyper—Nel sxama Ne2 My300 KOPOOHYH JKBUIBITYY ME3THIIMH]ICTH

WHCOJIALMS Y3aKTBITBIHBIH OPTOYO MAaHHCH.

KeuibiTyy Me3rwiauHuH OamTanblbiHAa (15-okTs0pbiHAa), 22-nekadpbiHaa
*aHa asrbiHaa (15-mapT) My300 KOPOOHYH MHCOJSIIUSCHIHBIH Y3aKThIThl: 7 caat 20
MyHeT; 6 caat 10 mMyHeT xaHa 8 caar 12 MYHOT XaHa TOMOHKY SMIUPHUKAJIBIK
TEHJIEME MEHEH CYPOTTOJIOT:

V(x)=0,41x%2,11x+9,16. (29)
Oyn xKepje X - yOaKbIT (KYH).
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Tenneme (29) KyH KOJJIEKTOPYH MY300 capaiira >KaHTaTyy Oypuy MEHEH
KAUTAIITBIPYY YUYH 2H PALMOHANIIYY JKE€pPJIU aHBIKTOOT'0 MYMKYHAYK O€peT.
(MprHIaS = 42° 4+ 15° 4 3° = 60° 42° - aiiMaKThIH reorpapusIIbIK KCHIUTH).

buomeTpukambix OpPHOTYYHY AKCTIEPUMEHTAIIIBIK U3UIII06JI0pAYH
Hatblibkamapsl 9, 10, 11 xxana 12-cypeTrepyHae KepCoOTYJITOH.

] °
‘\§ /19_;=f( T4

10
P P \\s'\”

0 A\

- —

C
-
o
©
S

t,°

/g

Temnepatypa t, °C

w
o

Temnepatypa t,q,
w0

=)

Temneparypa T,,°C
Temnepatypa t.t. C

=3 5 10 15 20 25 30 35 40 5

MpoaomKMTENbHOCTL CaMOoHarpeBaHus HaBo3HoN Maccsl, T, AHU 5 10 15 20 25 30 35 40
MpoAROMXUTENBEHOCTL CaMOHarpeBaHns HaBo3HOM Maccel, T, AHU

Pucynoxk 9 — 3aBucuMOCTb
MIPOJIOKUTEIIBHOCTH BPEMEHH [
CaMOHAarpeBaHusl HABO3HOW MacChl OT
TeMrepaTyp loxp,tr ¥ .

360

Pucynoxk 10— 3aBucuMocTh TEMIIEPATYP
tex, tsux U 70T IPOTOJKUTEITBHOCTHU
BPEMEHHU CaMOHArpeBaHus HAaBO3HOMN
Macchl Ty.

|
>\f

300

/7/

240

FN
=)

180

w
o

120

N
o

60

Tennosas MOLWHOCTb, P, BT
-
=)

\
| EEEEEEEEE.

5 10 15 20 25 30 35 40 Temnepatypa t oxp, C
Bpemsi camoHarpesaHusi HaBo3HoWM maccel T, AHU
—— lL‘ll.’lOllp()H'iBO,‘_l“lC.lbll()Clb
O TEIUIOBAsi MOULIHOCTh

TennonpounssoauTensHocTb Q,,, KIDK/K
Kanuyectso Tenno Qn, kBT

0

o

PucyHnoxk 12 — 3aBHCHUMOCTD
KOJINYECTBA Teria ), HeoOX0MMOT0
Uisi  oborpeBa ToJia TENATHHKA OT
TEMIEPaTyphl OKpYKarouieil cpeablto.

Pucynok 11— 3aBucumoctb
TEIJIONPOU3BOAUTEILHOCTUN TETLIOBOM
MOIITHOCTHOMOTEPMUYECKON YCTAHOBKHU
OT BPEMEHU CaMOHArpeBaHMsI HABO3HOM
MaccChbl

KBIKTBIH MaccachlHBIH ©3 ajJblH4a BICHITYY IPOLECCUHE aiJlaHa-4OMpPOHYH
TeMIiepaTypachl (top) KaHa My300 KOPOOHYH M4YH OJIYTTYY Taacup 3TIEWUT. AlinaHa-
YOUPOHYH HOJI0H TOMOH TeMIEPaTypachliHa KbIK MACCACBIHBIH ©3 aJJIbIHYa BICBITYY
MIPOIICCCH yJIaHBII, aHTaH COH Omp a3 OacaH auT.

Canmarst 3000 - 3100 Kr >KbUIKBI KaHa KOWIYH KbIThI apajammMacs! TypyHae 1:1
KaThIIITa Jaspaairal KbIK MacCaChbIHBIH 03 ajbIHYa XbUIbITYY MeoHOTY 40 kyH (30-
okTsA0paaH 9-nekabpra yeitnH). Byn yOakbITTBIH MYMHJE KBIK MACCACBIHBIH OPTOYO
TeMIepaTrypacbiCTaHAapTThIK 4YeTree O = 5,67 © C Oapabap XKaHa Bapualus
kodppuuuentn  v=9,8%. KbIKTBIH ©3 aiablH4a BICHITBUIBIIIBIHBIH  OYTKYJI
ME3TMJIMHJIETH aljlaHa-4elpeHyH Temieparypacel 16°Cnen -2°Cre 4elnH, an sMHU
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KBbIK MAcCachl CAJIBIHTAH MY300 capaijblH nunHaeru temneparypa 17°Caen 1°Cre
YeiiH OOJroH.

buorepMukanplk ycTaHOBKara Kupe OepulITe KaHa aHJAaH 4YbIryyda
My37aTyydy 3aTThIH OpTOYO TEMIIEpaTypachl THUELIEIYYJIYTYHO >Kapalla Kajah =
44,9°C xana ToyT = 54,9°C 060aroH. My300 capaliJblH HUMHAETH TEMIEPATYPAHBI
17... -2°C yerunume e3repTyy Kajlail jkaHa TYyT TeMIlepaTypajiapblHa OIYTTYY
TAaCUPUH TUUTM30EUT, aHTKEHH KBIKTBIH ©3YH-03Y JKbUIBITYY IMpOLIECCH aiijaHa-
YOUPOHYH HOJIJIOH TOMOH TeMIIEpaTypachlH/Ia yiIaHaT.

3050 kr canmakrarel KbIKTBIH Maccacel 20 xaHa 30 KyHAYK €3 aiablHya
BICHITYYJla JKBUIYYJIYK OHAYPYMIYYJYTYHYH JKaHa JKbUIYYJIYK SHEPTUSCHIHBIH
MakCUMaJIIyy MaaHwiepuH Oeper. byryHky kyHme Oyn mapaMmeTpriepauH
Makcumanayy mMaanunepu: Qg =50 ... 53 kIb/kr uPgy, =320...325 BT.KbIpKbIHYEI

KYHY KBIK MacCacbIHBIH TEMIIEPATYpachl TOMOHAOWT jKaHa OIIOrO >Kapalla aHbIH
KBUTYYJIYK KYdy TOMOHIOHT, Oyl KbIK MAacCACHIHBIH aHbLIAHTAHbl MEHEH
AJIMAIITHIPBUITAHBIH AUTUHEIIEUT.

AsHTBI 1 M? GONTOH My300 KOPOOHYH HOIYH KBUIBITYY Q,y9yH 3apbul GOJrOH
KBUTYYJIYK KOJIOMYHYH e3repyy auamnazony 1,5 no 2,6 kBt ueitun, Oyn aiinaHa-
YyeiipeHYH TemiieparypacbhlHblH 12°Caen —12°Cre yeiiiH TOMOHIOITYHO Tyypa KeJeT.

Teprynuy 0Oeaymae «My300 KOPOOHYH IMOJYH KbUIBITYyJa SHEPrUSHbI
YHOM100Uy TEXHOJOTHUACHIHA TEXHUKAJIBIK-I)KOHOMHUKAJIBIK 0aa Oepyy» BIKMACBHIHBIH
TEXHUKAIBIK-DKOHOMUKAJIBIK HATBIMKANYyyIyryHyH acenteesepy OepuireH. Kyn
KOJUIEKTOPYHYH  JKapJaMbl MEHEH KYyH paJualusichblH TAaCUPUHEH  KaHa
OMOTEPMUKAIIBIK OPHOTMOHY KOJITOHYY MEHEH KBIKTHIH OMO BICHITYYCYHAaH aJIbIHTaH
Kbl SKOHOMUKAIBIK 3G dexT 30 M? asHTTAarbl My300 KOPOOHYH IOJIYH KBUIBITYY 1
KBUIBITYY Me3rmnHAe 66229,1 comay Ty3e TypraHbl Tyypajlyy alTbuIaT.

KOPYTYHAY

Kaiipa xapanmyydy pecypcTapAblH HETH3UHAE OSHEPIrHUsHbl YHOMI00UY
ABTOHOMJIYY TEXHOJIOTHUSJIAPAbl OHYKTYPYY OKOJOTHSJIBIK TallalTap, SHEPrusra
OonroH OaaHBIH OCYIIY >KaHA aJbICKbl albll dYapOayiapibiH OOpOOpIOMITYpYTraH
AIIEKTP JTUHUSIAPBIH OCPYYHYH PEHTAOCICHU3IUTH MEHEH IIapTTaraH.

1. Man yap0Oa mMapaTTapblHbIH MOIYH JKBUIBITYY YUYH HIITEN KaTKaH DJIEKTP
KBUTBITKBIUYTAPBIHBIH KEMYMIIUKTEPU: KbIMOATTHITHI, SJIEKTP KOOTICY3AYTY, XUMHUSIIBIK
WHTPEIMEHTTEPAUH (KE€PaM3UT, arjomnopuT OETOH, pEe3WHA-KOpJ IUIMTajIaphl)
’KaHbIOapapra Tepc TaaCUpH, OHI00 HIITEPUH KYPIY3YYAOTY KbIMBIHUBLIBIK JKaHA
UIICHUMAYYIIYTY TOMOH DKEHU JTAIIAIICHET.

2. KyH sHeprusicel MEHEH OMOTEPMHUKAIBIK YCTAHOBKAHBIH HETH3WHIE MY300
capaiIbIH TIOJIYH J>KBUIBITYYHYH DSHEPTUSHBI YHOMIOOYY TEXHOJOTHSCHI HWIITEIHUII
YBIKTBHI, aJl KYH DHEPTHACHIH )KaHa KBIKTHIH MacCAChIHBIH OMOBICBITYYCYH ©3 aJIJIbIHYa
KBUIBITYY — TIporieccuHae Oup ybOakTa maijanaHyyra MYMKYHIYK — Oeper.
ArperaTuBayy = CUCTEManapAbl  KOJJOHYY  MEHEH Oyl  TEeXHOJIOTHSHBIH
MaTEeMaTUKAJIBIK CYPOTTOIYIIY: Y4 BEKTOPAYH (YHKIMOHAIIBIK KO3 KapPaHIBUIBITHI
MEHEH MYHO3J6JTOH My300 KOPOOHYH aOaJbIHBIH MOJEIWH TY3YYy; KYH JKaHa
OMOTEPMUKAIBIK TY3YIAYIITOPAYH JKBUTYYJIYK MYHO3JI6MOJIOPYHYH ©3TepYy 3aKOoH
YEeHEMAYYJIYKTOPYH H3WII06 YIYH HETU3TH TEHACMENIECPU YbITapyy.
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3. CHull 23.02.00 «KbIpre3 PecnyOnukachlHbIH KypyJylll KIUMAaTOJIOTHSACHI
OOBEKTHUB/YY MaalbIMATTAPbIHBIH HETU3MHJE IKBbUIBITYY ME3TWIMHAE KYHAYH
HYPYHYH ©3repMeNYYJIYTYH MOJENIe6 KYpry3yiny. KbUIbITyy ME3THIMHACTH KYH
paaualMsAChIHBIH ©3TepYy CXemachl  reorpadusuiblk KeHIuruHe skapama 53,09
kBT1/M?-ali maTeMatukaibik ThisHaK xkaHa 30,12 kBt oprodo  kBaapar MeHEH
HOpMaJyy OenylITypyy Mblif3aMbiHa Oam uilyycy — aHblktanrad. JKbUIbITYYy
ME3TWJIUHACTH KYH paJualUsAChIHBIH arbIMbIHBIH JUHAMUKACBIH CYPOTTO® YUYH =
30,98¢t? -152,41t+201,51 onextp TeHaeMecu anbiHraH. KyH KomekTopyHaa
aJblHraH > KaJIbl [anjanyy »>SHEPIUSHBIH OpTOYO MAaHUCU ailjlaHa-4eHMpPOHYH
TeMIieparypacelHa kapama 261,75. KyH KOJUIEKTOPYHYH OpPTOYO CYTKAJIBIK
3G PeKTUBAYYAYTY *KaHa OPTOUO CAATTHIK KyOATTYyJyry THEIIeNyYJIyryHe >kapaliia
0,363xana menen 260,2 Bt 6apabap.

4. B nyHKTYH MHCOJISIUUSIIOOHYH >KaJIIlbl y3aKThITbl 3 caat, ajl SMU ThIHBIMCHI3
uHcoJsiuug Oonrony 1 caar 45 MyHeTTy Ty3eT, Oyl cTaHAapTKa »oom OepOeuT
OILLIOHY MEHEH KBUIBITYY ME3TUJIUHAEC MY300 CapailiblH MOJIYH KbUIBITYyra OJNyTTYY
TaaCUpUH TuWruize andaiiT. KyH KOJUIEKTOpPIOpYH >KaWramThlpyy YYYyH OH
palMoHAIYyY Kep - OyJ My300 KOPOOCYHYH aJIJIbIHKbI KanTaJdblHAArbl YaThIPhl S =
57° + 3° = 60° 6ypura.

5. JXKbITKBI MEHEH KOMIYH KbIThIH 1:1 KaThIIITa apajaliThIpbI JaspAairad KbIK

maccacbiH (3000-3100 kr) e3 anngbiH4a KbUIBITYY YyOakThichl 40 KyH. byn
yOaKbITTarbl KbIK MAacCCaChIHBIH OpPTOYO TemriiepaTypachl: KbIK MaccachblHBIH 63
aJl/IbIHYa BICHITYY MPOLIECCUHE aliJlaHa-uYePOHYH TeMIEpaTypachl ONyTTYy TaaCUPUH
TUUTH30EeNT. buoTepMHKaIbiK ycTaHOBKara Kupe OepHIlTe >KaHa aH/iaH YbIryyna
MY3JIaTKBIYTBIH OPTOYO TeMIIepaTypachl THUEHIENYYIyTryYHe »kapama 44,9°C xana
54,9°C 0Gongy, My300 capailiblH WYUHIETH TeMIlepaTypaHblH e3repymy 17
nuana3zonyo. - 5°C. 3050 kr cammakrtarbl Kbk Maccachl 20...30 KyHIYK ©3YH-e3Y
KBUIBITYyJla  IUIIOC ~ TEeMIepaTypa OHIYPYMIAYYJIYTYHYH  JKaHa  KbUIYYJIYK
DHEPTUACHIHBIH ~ MaKCUMaJAyy  MAaHUCHH  Ty30T. YIIyl KyHAepy Oy
napamMeTpiIepIMH MaKCUMAaJIIYy MaaHWJIepH THEIIETYYIyTryHe xkapara 50-53 kJ»x/kr
kana 320...325 BT Ty3eT. AsHTBI 1M? GOJrOH MY300 capaiffiblH MOTYH KBUIBITYY
Y4YH 3apbul OOJITOH JKBUTYYJIYK KOJIOMYHYH e3repyy auamnazony 1,5ten 2,6 kBt
yeiinH, Oyn aitnmana-yeiipeHyH TemmepaTtypackiHbliH 12°Caen —12°Cre  ueiinH
TOMOHIOIIYHe Tyypa KeneT. CyyHyH OpTOYO TeMIIepaTypachl MOJIro Kupe Oepuiuire
’KaHa KaTyIIKaJIaH YbIryy/ia THenenyyayryne skapamia 43°C sxana 8°C 6omny.
6. Canrryy 5JeKTp SHEPrUsICHIHBIH ©31YK HApPKbIHBIH TOMOHOIIYHYH 3CeOuHEH
KYHOPHTMOCYH  KOJIJIOHYY, KyH  DHEprusiChlH  jKaHa  OMOTepMHUKAJIBIK
OPHOTMOHYKOJIJIOHYY OLIOHJI0M 3JIEMY300 KOPOOHYH IOJIYH KbUIBITYY YUYH KBIKTaH
OMOOTYHIY MaljanaHyyJaH >Xallbl SKOHOMHMKAIBIK 3()QEKT KbUIBITYy ME3THINHE
33480,94 comay Ty3ay (asuThl 30M? GOJITOH GUP TOPIOK KYTYCYHYH HETH3HHIE)

JKAPBISIJIAHI AH WJIMMHUM DMIT'EKTEPJAUH TU3MECH
1. KycybaameBa, A.7K. MoaenupoBanue sHeprocOeperaroieil TeXHOJIOTUU
oborpea mosa tensatHuka [Texct]/ bl.Jx. OcmonoB, A. XK. XXycybanuesa, H.bI.
TemupOaeBa, b.C. Opno6aesa// Bectauk KPCY. 2022. Tom 22. Ne8. —C. 122-126. —
Pexum noctyna:https://elibrary.ru/item.asp?id=49558444
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https://elibrary.ru/item.asp?id=49558444

2. KycyobaameBa, A.7K. Vcnonp30BaHue TeIHOKOIIEKTOpA IS MOAAEPKAHUS
TeMIIepaTypHOro pexuma axapunuaHou skuakoctu [Tekct]/ OcmonoB bl.Jx.,
Hazapos C.0O., XKycy6ammeBa A.XK., Temupbaea H.bl., Hapemmbetror M.C.,
VYmeranuena Y.JI. /Becthuk KHAY, Ne5 (59). bumikek, 2021. Tom 22. —C. 180-186.
— Pexxum nmocrymna:https://elibrary.ru/item.asp?id=48043898

3. Kycybaauea, A./K.YcrpoiicTBo miig oborpeBa mojia >KMBOTHOBOTYECKUX
nomemienuit [Texct]/ AK. XKycybamuesa, N.D.Typaye / HAHKP Hayuno —
TexHudeckuil xxypHan Mamunosenenue Ne2 (16) bumkex — 2022.C. 66 — 70. —

Pesxxum noctyna:https://elibrary.ru/item.asp?id=52258520

4. KycybaameBa, A.K. OnpeneneHue TEMIOBOM MOIIHOCTH M MECT
pa3MelleHUsl COJIHEYHOTO KOJUJIEKTOpa [uisi oborpeBa mojia TendaTHuka [Tekcrt]/
Kycybanuesa A.K.// Becthuk KHAY, Ne4 (63) bumikex — 2022. Tom 22. — C. 257 —
263. — Pexxum noctyma: https://elibrary.ru/item.asp?id=50109652.

5. KycybanmeBa, A.JK. DueprocOeperaroiias TEXHOJIOTHSI 00OrpeBa MoJjia
tensatHuka[ Texct]/bl.JIxx. OcmonoB, X.bl. Ocmonos, H.bl. TemupOaeBa, A.XK.
Kycybanuena. // TexHuka u TeXHoJ0rus B )kuBOTHOBOACTBE Nel (45) —2022. — C. 39
— 44, —Pexxum poctyma: https://elibrary.ru/item.asp?id=48724657

6. Kycydanuesa, AJK. Mertoauka OnpeAeIeHuUs WHCOJIALINHN
KUBOTHOBOJTYECKOTO MOMEIICHUSI U TEPPUTOPUN B OTOMHUTENbHBIN mepuoj [Tekct]
/A K. Kycydamnea TASHKENT Ist-International Congresson Modern Sciences
PROCEEDINGS BOOK.IKSAD Publications-2022©, 06.06.2022—C. 184-188. —

Pexum JOCTyIa: https://9acd677f-9193-4bc1-8057-923d650dfe84.
filesusr.com/ugd/262ebf 46caa4073aef40c0a71c9bdb36a42ch0.pdf
1. Kycydanmesa, AJK. TexHnKO—PKOHOMHUYECKAS OIlEHKAa

sHeprocoOeperaronieli TexHoisoruu oOorpeBa mona TenaTtHuka [Tekcr]/ A.K.
Kycybanuesa, N1.D. Typayes, H.bl. Temupbaea, u ap.//Bectauk KPCVY. 2023. Tom
23. Ne4.—C. 52-58. —Pexxum noctyna: https://elibrary.ru/item.asp?id=54096976

8. KycyobanueBa A.JK. [TokazaTenu TEmIOBOro peKUMa TeJIMOKOUICKTOpa JIIS
oborpeBa mojna tenstHuka [Tekct] / bL.Jx. Ocmonos,H.bl. Temupbaena, .D.
Typnyes, ¥.O. Kapacapros, X.T. Ucmaunosa, b.C.Opnob6aes. Bectnuk KPCV.
2023. Tom 23. Ne8. —C. 33-39. —Pexum JOCTyIa:
https://elibrary.ru/item.asp?id=54674090

9. KycyboanueBa, A.JK. buorazoBas texnomnoruss — 3(pQeKkTuBHBIA CrMOCOO
nepepadoTku HaBo3a [Tekct]/ OcmonoB XK.bI., KycybanneBa A.JK. u np. Hayka u
WHHOBAIMOHHBIE TexHomoruu Nel/2022(22). —C. 159-165.—Pexxum noctyma:
https://elibrary.ru/item.asp?id=48724657

10. IMaTent Ne349 Keipreizckoit Pecyonuku. Ilarenr KG 20220002.2 MIIK
AO01K 1/00. F24F 3/16. Dueprocbeperatomas cucremMa o00rpeBa 1oJia TeJIITHHKA
bL.ZI)x. OcmonoB, A.K. XycybamueBa, W.D. Typaye, H.bl. TemupOGaena//
Ne20220002.2; 3asB. 04.02.2022; omy6. 02.02.2023, 61011.3/2023 Ne -bumkek, 2023—
Pexum nmoctyna: https://base.patent.kg/pm.php?action=search

11. KycyoanmeBa, A.2K. Pe3ynbrarbl SKCHEPUMEHTAJIbHBIX HCCIIEA0OBAHUN
OMoTepMHUECKOM yCTaHOBKM JJisi oborpeBa moja tensitHukal Texcr]/ Typayes 1.0,
Kycybanuera A.K., XK.bl. OcmonoB wu ap./ TexHuka u TEXHOJOTHS B
KUBOTHOBOJICTBE Nel (49)-2023.—C. 85-88. —Pexum JOCTyMa:
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https://elibrary.ru/item.asp?id=50819555

12. KycybdanueBa, A. 7K. ObOecrnieueHne MUKpPOKIMMAaTa B KUBOTHOBOIYECKHUX
MOMEIICHUX, IMyTEM aHa’poOHON mnepepabOTKU COOCTBEHHOTO ChIpbs (HaBO3a)
[Texcr] /KaceimOexkoB P.A.,TemupbaeBa H.bI., Typaye M.D.,OcmonoB X.bI.,
OcmonoB bl.JIxkx., OcmonoB O.XK., XKycyoamueBa A.JK. E3S Web of Conferences
380,01025 (2023) International Conference “Scientific and Technological
Development of the Agro-Industrial Complex for the Purposes of Sustainable
Development” (STDAIC-2022) Published online 13 April 2023 DOl —Pexum
nocryma: https://doi.org/10.1051/e3sconf/202338001025

13. KycybaaumeBa, A.JK. Metoguka TeruioBoro pacyeta oOorpeBa Ioja
tensatauka[Texer]/  OcmonoB  bl.J[x., Kapacapror VY.D., OcmonoB X.bI,
Kycybanmuera A.XK, Typayes N.D. Texuuka u TEXHOJOTHS B KUBOTHOBOJCTBE No2

(50)-2023.—C.63—68. —Pexxum noctyna: https://elibrary.ru/item.asp?id=54095156.

KycyoanueBa Aiinaryiab KymabaeBHanbIiH 05.20.01 — ajibLuiyap0achbIHBIH
MEXaHMKAJIAMTBHIPYYHYH TEXHOJOTMSJIAPbI JKAHA KapamaTrrapbl aJuCTUTH
0OI0HYAa TeXHHKAa MJIMMICPUHUH KAHAUJATHI WIHMHMHA  JapaskacbIHA
Tajankepauk «KyH kaHa OMOIHEPreTHKAJIBIK OPHOTMOJIOPAY KOJIJAOHYY MEHEH
MaJd  4yap0a  HMapaTrTrapblH  KBUIBITYY  TeXHOJOTMSCHI»TEeMACBHIHATbI

AUCCEPTANMACHIHBIH
PE3IOMECH

O36KTYY €0316p: SPHEPIUSHbl YHOMIO6YY TEXHOJOTHS, MajKaHa KypyJylly,
KBUIBITYY ME3THJIU, TeTHOKOJIJIEKTOP, WHCOTpadUK, OMOTEPMUKAIIBIK OPHOTMO, KYH
paguanusiChl.

N3unnee odbexkTHCH xaHa mnpeametTu: [enno >xaHa OMOPHEPTrETUKAIBIK
YCTAHOBKAJNAPJbl  KOJJAOHYY MEHEH MYy300 CapailliblH IOJYH  JKBUIBITYY
TE€XHOJIOTUSICHI, MAJIJIBIH KbIT'bl MEHEH TOJIJTy KbUIBITYY YUYH SHEPTUSHbI YHOMAOOUY
CUCTEMaHBIH UINTEIIN U3WIIO0HYH 00BEKTUCH OOyl caHamaT.

Man wu4apba uWMapaThIHBIH TEeMIEpPAaTypaliblIk PEKUMHHWH KYH >KaHa
OMOPHEPTEeTUKANIBIK  TY3YJAYIITOPAYH  TapaMeTpiepuHe Ke3  KapaHIbUIBITBIH
Oenruineedy 4YeHeMIEP.

N3uningeenyn makcatbl: KOHCTPYKTHBAYY »KaHa TEXHOJOTHSJIBIK CXEMa,
Patent KG 349MPK AOIK 1/00F24F 3/16 Kyn xaHa OWOIHEPTeTUKAIIBIK
TY3YJYIITOPAY KOJIJTOHYY MEHEH MaJl Yap0a UMapaTTapbiH KbUIBITYY TEXHOJIOTHSICHI.

N3ungeenyHn  bIKMAJapbl: MaTeMAaTHKaIbK  (U3MKAHBIH  BIKMaJaphl,
KBUTYYIIYK aIMallyy NpoUecCTepUH CYPOTTO16 KOJJOHYJITaH KbUTYYIYK TEXHUKACHI,
AKCHEPUMEHTABIK U3UIIJI06 jKaHa CTATUKAJIBIK UIITETYY BIKMACHI.

IMIeKTHH WIMMHM )KAHBLIBITbI:
- KYH J’KaHa OWOSHEPreTUKAIBIK TY3YJYIITOPAY KOJIJAOHYY MEHEH MY300
capaliJiblH TOJYH KbUIBITYYHYH JHEPrUsiHbl YHOMIOOYY TEXHOJIOTHSACHI HIITEIIUI

21


https://elibrary.ru/item.asp?id=50819555
https://doi.org/10.1051/e3sconf/202338001025
https://elibrary.ru/item.asp?id=54095156

YBIKKaH;

- TOMOHJAOIYJIepAY aHBIKTOOHYH bBIKMalapbl MINTEIHWI YBIKKaH: KYH
KOJJICKTOPYHYH KyOaTTyyNnyryH »aHa >KalTallkaH >KepHH; Man dapOa KaillapblH
’KaHa yapOaHbIH aliMarbiH H30JSIUSII00;

Nty TexHukaneik KaHbUIbITEl KP Ne349 maiimanyy mopaenre
NaTeHTH MEHEH TaCTHIKTAJTaH.

AJIBIHTaH HATBIKAJap: KyH JkaHa OMOPHEPTeTHKAIBIK CTaHIMSHBIH
OWprenenikeH WINTEIIM MEHEH Maj 4Yapba HWMapaThIHAArbl JKBUIYYJIYK alMallyy
MPOIECCTEPUH MYHO36TOH aHATUTUKAIBIK KO3 KapaHIbUIBIKTAp aJTbIHTaH;

Konponyy npapaskacel: depmepauk uapbanap skaHa Oaimnka aiibul yapOa
TY3YMIOpY.

Kounonyy ueiipecy: ®depmepank KoolepaTHBIUK XaHa OUPUKKEH aWbLI
yapOanapblHAa, OIIOHION JJie arpapibplk KOTOPKY OKYyY JKalIapbhIHBIH OKYY
IPOIIECCHH/IE.

PE3IOME

auccepranuu KycyboanueBoit AiiHaryiab KymabaeBHbl Ha Temy «TexHosorust
o0orpeBa :KMBOTHOBOJYECKHX TMOMEIEHUI C MHCNOJIb30BAHHEM TeJIH0 U
0MOIHepreTH4eCcKOl YCTAHOBKH» HA COMCKAHHME YYEHOH CTelmeHH KaHAUIATa
TEXHHYECKHX HAyK mo cnemuajbHocTH 05.20.01 — TexXHOJOrMH H CpeacTBa
MeXaHHM3alMHU CeJIbCKOIo X03sicTBa

KiroueBble cjoBa: sHeprocOeperaromias TEXHOJOTUS, XUBOTHOBOIYECKOE

OMENIEHUE, OTOIUTENbHBIN nepuo, TEJMOKOJIIEKTOP, uHCOTpaduK,
OnoTepMuYecKasi yCTAHOBKA, COTHEYHAS paIhallus.
O0bekT M mpeaMeT  HMCCAeN0BaHUsI:  OOBEKTOM  HCCIECAOBAHHS

ABIACTCAPYHKIIMOHUPOBAHUE  TEXHOJOTMM  OoOOorpeBa  IMoOJla  TENATHUKA  C
WCIIOJIb30BAaHUEM TENMO0 U OMOPHEPreTHUECKOW YCTaHOBKH, JHEprocOeperaromas
cucTteMa 00orpeBa moJjia HaBO30M KUBOTHBIX.

3aKOHOMEPHOCTH, YCTAaHABIHMBAIOIINE 3aBUCUMOCTH TEMIIEPATYPHOTO peKUMa
KUBOTHOBOJYECKOTO TIOMEIICHUS OT TMapaMeTpOB TeIUO0 U OHOIHEPreTHYECKOU
YCTaHOBKH.

Heap uccaenoBanusi: KOHCTpYKTMBHO - TeXHOJOTWYecKas cxema, [lateHt
KG 349MIIK AO1K 1/00 F24F 3/16 Texnomormss oOorpeBa >KHBOTHOBOIYECCKUX
MOMENICHHUH C UCTIOIh30BAHUEM T'eJIM0 U OMOIHEPTETUYECKON YCTAaHOBKH.

MeToabl Mcc/ieI0BAHUSI: METOAbl MAaTEMATHUYECKON (DU3UKHU, TEIIOTEXHUKHU
WCIIOJb30BaHHBIE TPU OMUCAHUM TEIUIOOOMEHHBIX MPOLIECCOB, a TaKXE METOMBbI
AKCHEPUMEHTATBHBIX UCCIIEIOBAHUN U CTATUCTUYECKON 00pabOTKH.

Hayuynast HOBU3HA padoOThI:

- paspaboTtana »HeprocOeperaromias TEXHOJIOTUsI o0OOrpeBa IoJia TEISITHUKA C
MTOMOIIIBIO TEJIUO0 U OMOPHEPIeTUYECKON YCTaHOBKHU;
- pa3paboTaHbl METOAUKHU ONPENICICHHS: MOIIHOCTA M MECT pa3MelleHUus
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reJIMOKOJVIEKTOPA; HMHCOJSUUS KMBOTHOBOAYECKOTO IOMEUIEHUS M TEpPPUTOPUHU
(epMepcKoro xo3sMUCTBa; TEXHUYECKas HOBU3HA PabOThI MOATBEPKIEHA MATEHTOM
Ha none3Hyro monenb KP Ne349.

IlosyyeHHble pe3yJibTATBI. [OJIYYEHbl AHAJUTHUYECKHE 3aBUCUMOCTH
OINKCHIBAIOIINE TEMIO0OMEHHBIE MPOLIECCHl B )KMBOTHOBOAYECKOM IMOMEUIEHUHU MU
COBMECTHOM (DYHKIITMOHMPOBAHUHU I'EIMO U OMOIHEPTreTUYECKON YCTAHOBKH;

Crenenbp HCHOJb30BaHMA: B (epMepcKUX XO3siicTBaX W JAPYTrux
arpoOpMHpPOBAHUSAX.

Ob6sacte npumeHenusi: B Qepmepckux koomnepaTUBax M O0O0bEIMHEHHBIX
KPECThSIHCKUX XO35MCTBAX, a TAKXKe B yUeOHOM IpOIIecCe arpapHbIX BY30B.

SUMMARY

of Ainagul Zhumabaevna Zhusubalievas dissertation on the theme "'Technology
of heating of livestock buildings with the use of helio and bioenergy installation™
for the degree of Candidate of Technical Sciences on specialty 05.20.01 -
technologies and means of mechanization of agriculture.

Key words: energy-saving technology, livestock room, heating period, solar
collector, insografik, biothermal plant, solar radiation.

Research purpose: Design and technological scheme, Patent KG 349 MPK
A01K 1/00 F24F 3/16 Technology of heating of livestock premises with the use of
helio and bio-energy plant.

Research methods: Methods of mathematical physics, heat engineering used
in the description of heat-exchange processes, as well as methods of experimental
research and statistical processing, engineering calculations were used.

Obtained results and their novelty: A new energy-saving technology of
heating the floor of the calf house with the use of helio and bioenergy installation is
developed. Methods of determination of power and places of heliocollector
placement are developed.

Extent of use: The results of scientific-research work can be used in other
cooperative and peasant farms of the Kyrgyz Republic, as well as in the educational
process of agrarian universities.

Scope of application: In rural co-operatives and united peasant farms, as well
as in the educational process of agrarian universities.
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®opmatsr: 60x84 1/16  Odcer karassbl.
Kenemy 1,75 6.71. Hyckacwr:20

0OcOO0 «Kyt-bep» 6acmachiHga 6achUIIBIIO

Hapex: bumkek mraapel, MenepoBa kedecy,68
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