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HUILITHUH KAJIIBI MYHO310MOCY

JluccepTauMsiHbIH TeMACBIHBIH aKTyaayyJayry. Yakan aiiem dapOa
TY3YMIIOPYH SHEPrusi MEHEH MIIEHUMAYY KaMCBI3[00 >KaHa aijgaHa- 4deiipeHy
KOproo aiipi1 yap0a WIMMHHHUH apTHIKYBUIBIKTYY MUJACTTEPUHUH Oupu OOIyTl
caHaJar.

JIyliHOHYH KONTOTeH MaMJICKETTepH, aHbIH HYMHAE OW3AMH OIKe [a
DHEpPTrUsIHBIH Kalpa Kapalmyydy OylakTapblH MaijanaHyyra e3reue KeHYII
Oypywiar. OHEprusiHblH OyJ TypiepyHe OuomMacca (HErM3UHEH ailbll 4YapOa
MaJIbIHBIH KbIThl) KUPET, aHbIH AYWHOIYK dHEPreTUKANIbIK OanaHcTarsl yaynry 18%
TY30T.

Koipreiz PecnyOnukaceinma aiipul yap0a sKaHbIOApIapbIHBIH >KaHa Yl
KaHATTYYJIAPBIHBIH KBITHl y4ypjia 5,5 MIJIH. TOHHara >KakblH TONTOOHY >KbIJIbIHA
KaMChI3 KblJIaT. Manibl KOpooao OakkaHAa KbIKTHIH TONITONYITY Oys MaccanbiH 1/3
OexyryH xe 1,83 MJIH. TOHHaHBI TY36T . broras TeXHOJIOIMACHIH KOJIJIOHYY MEHEH
Kaipa umreTyyae 1,83 muH ToHHa canMakTarsl Keiktal 90,3...133,5 man m® 6uoras
*aHa 1,8 MJIH ToHHA OHOXKEp CEMUPTKAY OOJIYHYN YbIraT. JHEPreTUKANIbIK YUIKH
3aT KaTapbl KBIKTHl Kaipa HWINTETYY aHbl YTHIACIITHPYY MACEIECHH 4Yeuer,
KYHOCKaHa Ta3lapblHBIH YBITHIINIBIH a3aiTaT, Majd dYapba uMapaTTapbIHBIH
HKOJIOTHSUIBIK a0aliblH JKaKIIBIPTAT jKaHa KalMbICBIHAH KapaTbUIBIIITEI KOPTOOTO
oenrumyy Oup cajabiM KOIIOT.

Yakan aifpin uyapba TY3YMIOpPYHYH 6©3reuesiyry, anapja ailbin 4dapOa
YKaHBIOAPIAPBIHBIH ap KaHAal Typiaepy OarsuiaT. Omioro xkapaiia (GU3NKaIbIK )KaHa
XUMUSIIBIK KacHeTTepu OOroHYa OWpHu- OMPUHEH albIpMaJIaHbINl TypraH, ajapibl
Kalipa MIITETYY TEXHOJOTUSChIHA ©3YHYH ©3T0UeIYKTOPYH TaHyyJlaraH KbIKTBIH ap
KaHmai typiepy Oap. OmoHIyKTaH, YakaH ailbul yapba Ty3ymuepy Y4yH Owmoras
OPHOTMOJIOPYH HIITEN YbITYyJa KBIKTBIH OyJl ©3reueslyKTOpPYH, OIIOHIOW dJie
CBIPTKA YBITAPBUITaH KBIKTBIH CYTKAJBbIK (KBUIABIK) MAcCAachlH 9CKE alyy 3apbli,
AHTKEHH OMOpPEaKTOPIyH KOJIOMYH HETH3TH AJIEMEHT KaTapbl TaHJ00A0, OPHOTYY
KBIKTBIH O€pUJIT€H MaccachlHa xapaiia 00JIoT.

JluccepTalmsiIbIK M YakaH aidbll 4YapOa WINKaHAIAPBIHBIH IIApTHIHIA
3aMaHOarn TEXHOJOTUSHBI KOJJIOHYY MEHEH KBbIKTap/ibl Kailpa UIITETYy MaceleCuH
yeuyyyre OarbITTairad. TeOpUsUIbIK >KaHa HSKCHEPUMEHTANJIBIK H3WII06JI0PAYH
HETM3WHJE KbIK MINTETYYHYH TEXHOJOTHSJIBIK TMPOIIECCH JkKaHa Ouoras
YCTaHOBKACBIHBIH HETU3TH TapaMeTpJiepy HETU3/ICNITEH.

NmTuH apThIKYBLUIBIKTYY HWJIMMHA 0arbITTap MeHeH OaMIaHbINIbI:
muccepranusuiblk Ui KM, Ckpsioun ateiaaarsl KeIprei3 yayTTyK arpapibIK
yHuBepcutetunae «Kaiipa xapanyydy sHeprus OyiakTapblHbIH 0a3achlH/Ia YaKaH
ailpll yap0a TYy3yYMIOpPYH OJJIEKTP SHEpPIrUsiCbl MEHEH KaMChI3/100» TApPMaKThIK
WIMMHUN- TEXHUKAJBIK TIporpaMMaliapra bulaiiblk askTtaran (makyngamyy YN-
18/13) »xana «BerepuHapablk OOBEKTHUIEPAUH (BaHHAJAPABIH) SKOJOTHSIIBIK
a0aJIbIH aKapULIMITUK SPUTMENIEPAH 3bISTHCHI3IaHIBIPYY KOy MEHEH KaKIIBIPTYY»
(makynnamyy -214-14), Keipreiz PecnyOnukaceiHbiH brinm Oepyy kaHa WM
MUHHCTPJIUTY apKbUTYY HIIKE allbIPbUITaH.



N3unageenyn MakcaTbl: U3WIJOOHYH MakcaThl KBIKTapAbl — Kaipa
UIITETYYHYH TEXHOJOTHUSIIBIK MPOIECCHH JKaHa albll yapba Ty3yMIaepyH Ouoras
KaHa OMOXKEpP CEMUPTKWY MEHEH KaMChl3 KbUTyy YIYH OMOTa3 CTaHIUSCHIHBIH
KOHCTPYKTOPJYK ’KaHa TEXHOJIOTHSUTBIK CXEMAChIH HETHU3/100.

byn makcaTtka keTyy Y9YH TOMOHKY MHJIIETTEP YCUUIIIN:

-epmep yapOasiap/IbIH )KaHa KOOTIEPaTUBIUK YapOaiap/IbIH ©3re4eSlyKTopYH
ACKE alyy MEHEH OOJITOH TaXpbliOaHbl >KAIMBLUIOO KaHa OMOra3 OpPHOTMOCYHa
aJITa4yKbl TaJlalTapabl TY3YY;

-MaJIIbIH TYPYHO, CaHbIHA aHa ajap]ibl KapMOO BIKMAaChIHA >Kapalia aubll
yap0a TY3YMIOPYHII® KbIK YbITapyyHY M3WII66 >KaHa YIIyJ MaalbIMaTTapAblH
HErU3MH/IEe OMOPEAKTOP KOJIOMYHYH CTAaHAAPTTHIK ©14OM/IOP TUANA30HYH aHBIKTOO;

-yakaH aiipll 4yapOa TY3YMIOpPYHYH IIapTTapblHA bUIAWBIKTAIITHIPHUITaH
Ouoraz OpHOTMOCYHYH KOHCTPYKTOPAYK-T€XHOJIOTHSUIIBIK CXEMACHIH HIITEI YBITYY
YKaHa aHBIH PAIMOHANITYY ITapaMeTPIICPUHIUH MAaaHUJICPUH HETU3]100;

-KBIKTBIH ap KaHIai TYPJAOPYHYH HEIMIYYJIYTYHYH YOAKBITTBIH OTYIITY MEHEH
©3TOPYIIYH jkKaHa CyOCTpaTTBIH >KaHBl TYPYH JaspJAOOHYH KHWWHKH 3TaObIHA
HBIMJIYYJIYKTYH TaaCHUPHWH HW3WIA06 (KBIKTHIH TYPJIOPYHYH KaMBIIITHIH TaJKaHBI
’KaHa Cyy MEHEH apajaimMachl 85-92% HbIMIyyJIyKKa YeHuH) );

-KYKTOJIT®OH  CyOCTpaTThIH  MaccachlH 3CK€ ajlyy MEHEH aHblH
napameTpiiepruHe, ayblTyy PeKUMHUHE jKaHa aijaHa-uedpeHyH TemIlepaTypachiHa
Kapaiia 6uora3 yCTaHOBKACBIHBIH JKbUTYYJIYK MYHO3/IOMOJIOPYH U3HUIII00;

-HIIIKe TeXHUKAIBIK-DKOHOMHUKAIBIK 06aa 0epyy.

N3unneenyn o0bekTHCHM OONynm  KbIKTapAbl Kadpa  HWIITETYYHYH
TEXHOJIOTUSIIBIK TIPOLIECCH, YaKaH ailbl yapOa Ty3yMIAOpYHYH IapTTapbIHIA YaKaH
ouora3 crannuscel (KP marent Ne 261 >xana Ne 305) cananar.

N3unneenyn npeamerw Ouora3iplH KaHa OHOXKEpP CEMUPTKUYTHH
YBITBIIIBIHBIH TEMIIEPATYPAIBIK PEXKUMTE, «OMOPEAKTOPYH aiIaHyy YOaKTHIChIHAY
KaHa OMOPEAKTOPTro JKYKTOITOH CYOCTpAaTThIH MaccachlHAa KO3 KapaHJIbUIBITBIH
AHBIKTOOYY MBIH3aM YEHEeM Ty YJIYKTOp OOJITOH.

N3uaneeHnyH  MeTOMOJIOTHSJIBIK  HErM3MHe TOMOHKYJOp  KHPTCH:
KJIACCUKAJIBIK MEXaHWKAHBIH TEOPHUSCHI, OMOPEAKTOPIYyH KBUTYYJIyK OamaHCHIH
ACENTOO, NHIKCHEPAUK ICENTOOJIOP KaHa CTATUCTUKAIBIK MaTEPHAIIIAP/Ibl HIITETYY
BIKMaJjlapebl.

NmTuH  wiamMuil  KaHbLIBITBI: -KBIKTHI Kalipa MINTETYYHYH >KaHa
3BISSHCBI3JIAHJBIPYYHYH  TEXHOJIOTHSUIBIK ~ TMPOLIECCUHMH ~ aHbl ~ CXEMachl
CYHYWITaJIJbI: CyOCTpaTThIH >KaHbl TYPYH Aasploo (ap KaHmail Typaery KbIK
KaMBIIITBHIH TAJTKAHbI )KaHa CYy MEHEH OeNTHIIYYy MPONOpIUsiIarkl HBIMAYYIyTy 85-
92% apanaiiMa MEHEH) - OHOpPEaKTOPro CyOCTpaTThl OONYIITYPYY KOy MEHEH
KYKTOO - ra3 KapMarbluyThl OMOTa3 MEHEH TOJTYPYY - TYPTYY BIKMAChIH KOJJOHYY
MEHEH OHOXEep CEeMHUPTKHYTH TYLIYPYY >KaHa CYIOK JKaHa KaTyy KbUIbII
bpakmusaapra 0enyy;

- YakaH albU1 yapOa TY3yMIepy YUYH >KaHbl ©3Te4eJYKTepre 33 OOJTOH
Onora3 OpPHOTMOCYHYH  KOHCTPYKTOPIYK-TEXHOJOTHUSIIBIK CXEMacChl HINTEIUT
YBIKTBI: aBTOHOMUSITYY; Te(hJIOH MEHEH KanTajlraH OMOpeaKkTop TOMOHKYJIOp MEHEH
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XKaOapuIran: cyOcTpaT Hagpio0 YUYYH apasalliThIprbidy; OHOXKEp CEMHPTKUYTU
bpakuusapra 6eiyy YIYH neHTpudyra; Kaipa skapainyydy dHeprus 0ory;

- OKBUIYyJIyK OyJarblHbIH KBUTYYJIYyK KY4YYH, MYy34aTyydy 3aTTblH
TEeMITepaTyPaChIHBIH ©3TOPYY JMHAMHUKACHIH )KaHa CyOCTPATTHI BICKHITYY YOAKTHICHIH
HEru3Jeere MYMKYHIYK Oepyydy Ouoras OpHOTMOCYHYH  3JIEMEHTTEPUHUH
OpPTOCYHJIarbl ’KaHa aijaHa-4eipe MEHEH >KbUIYYJIYK alMallyyHYH >KajIlbl aHa
CTPYKTYpPAJIBIK MOJIETIJIEpH OCpUIITE€H TeMIieparypara HIITEIUI YbIKKaH;

- ap KaHJall Typaery KbIK MEHEH KaMblllIThiH TajdkaHbHBIH (H/K)
palMoHaNlyy KaThIIIbl HETU3ACNIN: UMpU MYHY3YY MaJAbIH KbITkl YUYH (19,4:1);
KOWJIYH KBITbI MEHEH TOOKTYH KBITBIH apanamTbeIpyy Y4YyH (19,4:1); KBbIIKBIHBIH
KbIThI YUYH (21,5:1) (MbiHa H — KBIKTBIH Maccachl, KT; K — KaMbIIITHIH TaJKaHbIHBIH
Maccachl, Kr).

N3un1eeHyH NpakTHKAJBIK MaaHuMcH. KBIKTBI Kalipa MIITETYYHYH
WIITENIUN YbIKKaH TexHoJorusachkl Keiprei3 PecnyOnmkaceiHblH  AlbT  4apOa
MUHHUCTPJIUTMHUH VHHOBAUMSUIBIK TEXHOJIOTUSIIAPbl MEXAHUKAIAIITHIPYY, albLl
yap0a KOOIepauusachl JEMapTaMeHTH jkaHa VHHOBaUMSIIBIK arpoTEXHOJIOrUsIap
O0opOopy TapaObiHaH OCEKUTWITeH Ouora3 OpPHOTMOCYHa KapaTa OallTankbl
TajanTap bl UIITEN YbITYYy YIYH Herru3 0oiryn caranat (mpoTtokoi Ne 3, 2023-x. 10-
HOSIOpB). OHAYPYIITYK Macenenepau yeuyyae Cokynyk paiionyHaars: [.11lonokos
aTBhIHJATbl alibUT YapOa KOONepaTUBUH/IE KYPTY3YIATreH Taxpbiiibanap 180 6amr 60710
Majl jkaHa 6 aifra ueimHku 125 Oamr My300 Oarbuibil, >KbUIbIHA 1635 TOHHA
CaJIMAKTarbl KbIK YbITapyy MEHEH OMora3 OpHOTMOCY JKbUJIIHA OPTOUYO ICEN MEHEH
76518 M3 Guoras sxana 1586 ToHHA GHOXKEP CEMUPTKHY OHAYPYYT® MYMKYHIYK
OoepepuH KepceTTy. W3unaeeHyH HaTblkKajdapblH HIIKe KUpPruzyy «Topo»
KUKcbinna (bumkek m1) kypry3ynay. JluccepTanusHblH —MaTepUaiaphl
«ATpouHKEeHEepUs» 0arbIThl 00IOHYA OKYY IPOLIECCUHIE KOJIAOHYIYII KaTaT.

AJIBIHTaH HATBHINKAJAPABIH IKOHOMHUKAJIBIK MaaHucH. JKbuiblHa OpTO
scen MEHEH Maccackl 1635 TOHHaHBI TY3reH yap0aja KbIKThI Kalipa UIITETYY >KaHa
3BISHCBI3AAHBIPYY OOIOHUAa CYHYII KBUIBIHTAH TEXHOJOTHSUIBIK MPOIECCTUH
CXEMAaChlH KOJAOHYY >KbUIblHA 1333 MUH COMAYK >Kalmbl Maiina Oepe anar: aHblH
WYMHEH Ouoraspl naiananyy apkbutyy 480 MUH coM kaHa OUOKep CEMUPTKUUTEP
853 MuH coMm.

Koproo y4yH KUPru3u/ireH Herm3ru :000J10p: -KbIKThI Kaiipa UIITETYYHYH
YKaHa 3bISTHCHI3JIAHIBIDYYHYH KaHbl TEXHOJOTHSICHI;

- apANANITHIPTHIUTHIH, IEHTPU(YTaHBIH )KaHA YHEPTUSHBIH Kalpa Kapanyydy
OyJlaKTapblHbIH OWPJAUTMHUH >Kalrairyycy MEHEH 4YakaH KejieMmjery Ouoras
OPHOTMOCYHYH KOHCTPYKIIMSCHI KaHa TEXHOJOTHSUIBIK CXEMAacChI;

- KbIKTBIH TYpY OOIOHYA CyOCTpaT Aasip/IOOHYH KaHbl BIKMACHI;

- Omora3 OpHOTMOCYHYH DJJEMEHTTEPUHHMH >KaHa aijlaHa-ueipe MEHEH
KBUTYYJIYK aIMallyyHYH aJIlbl )kaHa CTPYKTYPAJIbIK MOJICTACPHH;

- OMora3 OpHOTMOCYHYH HETM3]lyY HILI HapameTpJIepH.

N3neHyy4yHYH 2KeKe CAJbIMbI. HIITHH MakcaThl TY3YJYy >KaHa H3UJII00
KoWreiaepy 4edwi i, YakaH OMOra3 OpPHOTMOCYH HIITEN YbITYYHYH HETH3UH]IC
KBIKTBI Kailpa WINTETYY JKaHa 3bISHCHI3IAHABIPYYHYH KaHbl TEXHOJIOTHACHI



UIITEIUI YBIKThI, TEOPUSIIBIK KaHA SKCIEPUMEHTAIBIK U3UII06J10p KYPry3Yiaay
YKaHa anapibl TAJJ00 UILKE allbIPbUIIbL.

N3ni11660HYH HATBHIHKAJIAPBIH ANPOOANMSIIOO0. AUCCEPTALMSIIBIK UIITUH
HETU3THU 5K000JI0pY KaHa HaThIMKanapbl OassHIaiIraH skana oekutuirex «oKamrap
WIMMH KaHa arpoeHep >Kail KOMIUIEKCHU: IpolsieMaliap ’KaHa MepCreKTUBaIap»
aTTyy 91  apajblKk WIMMUN-TIPAKTUKAIBIK  KOoH(pepeHuusuiapaa:  bamksip
MaMJIEKEeTTUK arpapbik yHuBepcuretu (Y pa, BMAY, 2014-xk.) ; « ArpapJbIK UMM
aiibl yapOachl yuyH» AnTail MaMJIEKeTTUK arpapiablk yHuBepcutetu (baphHayi,
AMAY, 2015); «Toonyy mapTrapjia aBTOTPaAHCIIOPTTOPIAYH SKCILTyaTaIlUsIIbIK
b HEKTUBAYYIAYTYH KOTOPYJIATYyHYH KeWreinepy kaHa xoiaaopy» KeIprei3
uHKeHepauk akaaemuscel (bumkek, 2015-x.); «MouM, OurM, HHHOBAIIMS YKaHA
TEXHOJIOTUS: Keureiny 0aanoo, yeuyy xongopy» KP YUA, Mammuna kypyy kana
aBroMatuka MHCTUTYTY (bumkek, 2022); « IHHOBaUUSUIBIK TEXHOJIOTHSIIAp KaHa
QJIIBIHKBI YeUuMJIep» OJ apajiblk MHHOBALMSUIBIK TEXHOJIOTUSIIAP YHUBEPCUTETU
(bumkek, 2022); «Toonmyy aiimMakTtapabl TYpPYKTYy ©HYKTYPYYHYH JKaHbI
MYMKYHUYJTYKTOPY: HWHHOBalMsUIap >KaHAa KbI3MaTTalIThiK»; M.M. AnblieBa
atbiHgarsl  Om  TexHojorusiblk — yHuBepcuretu  (Om,  2023) «Man
yapOaybUIBITBIHAATEl  MHHOBALIMSUIBIK ~ TEXHOJIOTHMSUIAp  JKaHAa  CaHAPUITHK
texHonorusmiapy BPMWM  (ByTkynm poccusiiblk  MeXaHW3alus  HHCTUTYTY)
denepayiiblIk  WIMMUK  arpouHKeHepauk  O0opoopy  (MockBa,  2023):
«MamHanapablH ~ TEOpHsIChl, WJIMMIWH >KaHa  OHAYPYIITYH  3amMaHOan
yakbIpblKTapel» W.Pa33akoB areiHgarel KbeIprel3 MaMIIEKETTMK TEXHUKAJIBIK
yauBepcutety (bumkek, 2024) .

Myoankanusiiap: JuccepranussapiH TeMachl Ootonua 11 wmmmuit smrex
*apblisutanrad, anblH nunHeH SCOPUS a1 apanbik MaanbiMat 0a3zacbiiia 1 sMrex,
RSCI 6aceimanapeinaa 4 , naitnanyy mozaenjaepre Keiproiz PecnyOnmkacbiHbIH 2
NATEHTH aJIbIHTaH.

JluccepTanMsiHbIH CTPYKTYpAJIaphl ’KaHa KeJiemy. Jlucceprauusi KHUpUII
CO3/16H, TOPT OedyMIeH, JKallbl KOpyTyHAyjnapaaH, 121  aTanblurarst
oubnuorpadusanan xaHa TupkemenepaeH typar. Mm 185 Gapak KoMmbrOTEpAMK
TEKCTTH , aHbIH nunHje 41 6apak Tupkeme, 34 cypert xkaHa 23 TabIUIIaHBl KAMTBIHT.

JAUNCCEPTAIUSAHBIH HET'U3I'UU MASMYHY

Kupumyyae temaHblH akTyaaayyJiyry, UIITHH MaKcaThbl KaHa MacellesepH,
WINMHNA ~ KaHBUIBIKTApPbl, KOProOTO  CYHYIUTAIraH HETU3rH  K000JI0py
(bopMyIIMpOBKANAHBIM, JUCCEPTALUATA KAIIbl MYHO376M6e OepHIIeT.

«Macenennn abanbl JXKaHa M3WIAOOHYH MWIAETTEpU» JE€TeH OUPHHYH
0eaymae Keipreiscranga Man yapOadbUIBITBIH ©OHYKTYPYYHYH YyuypJarbl adaiibl
’KaHa MepCcreKTUBaIaphl Tal100T0 aJbIHAT JKaHa OILIOJI AJIe yuyp/la OMorasbl )kaHa
OMora3 TEXHOJOTUSACHIH KOJJOHYY MEHEH OHOKep CEMUPTKUUTEPIU OHIYPYY YUIYH
Kalipa jKapalyydy YMHKH 3aT KaTapbl KbIK MAacCAaChIHBIH ©CYY TEHIEHIUSCHI
kepcoTynoT. KBIKTHI Kalipa UINTETYY JKaHa 3bITHCBHI3NAHABIPYY Y4YH Oyl
TEXHOJIOTHSIHBI KOJITOHYY 3apbUTYbLIBITBl YHEPTHSIHBl YHOMOO, YHEPTUs MEHEH
KaMCBI3/IOOHY aBTOMATTAILTHIPYY KaHa aiijlaHa-4eipeHy Koproo 60roHYa 3aMaHoOar
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tanantap MeneHn maptrairad (C.K. Keinsipanues, B.C. Abacos, C. Cydep, A.K.
060308, B.A. bynapun, H.bl. Temup6acena, I'.A. IllabukoBa, M.C. HapeiMbeToB,
x.0.).

buora3 OpHOTMOJIOpYHYH KEJNEUYeKTYY OHyryylepy OenruneHer. MpiHna
alBIpMaIOOYy ©3reveNIyKTep TaOWTBIH- KIMMATTBIK IIapTTapra, OMOpeakTOpAyH
KOJIOMYHO, aWpbhIM DJIEMEHTTEPAHMH JKaWraulyy NIPUHLUUITEPUHE aHa Kaipa
UIITETYYT'® apHajiraH OMOMAacCaHblH TypJiepyHe OainmanbluTyy. buopeakropayx
WYHMHJE OMOTEPMUSUIBIK PEXUMIM CaKTOO >KaHAa KBIPTHINIBIHBIH (KOpKa) maiiia
OonynryHa o1 0epbee YuyH ap KaHaail pikmanap cynywmtairas (B.I1. Ipy3psHoBa,
O.X KunbuykoBa, A.I'. Benene, B. [lyoposckuii, A.b. Toxmonmaes, A.M.
banreinoBa, E.b. Hectepos, Springer Peer, M.IO. Illarep, 1.B. PemierHukoBa
x.0.).

Keiprei3cranna Kypyiaran 6uora3 OpHOTMOJIOPYHYH OapAbIK OPHOTMOJIOPTO
MYHO3]lYY KEMUYMJIUKTEPH aHBIKTAIAbI: OMOPEAKTOPro KbIKTHI (CyOCTpaT) KYKTOo
xKaHa OMOKep CEMUPTKUUTEPAU TYLIYPYYAOTY SIMIEK CHIHBIMIYYIYTYHYH YOHAYTY;
peaKTopAO CyOCTpaTThl apalalliTBIPYyHYH SHEPTUsl ChIMBIMAYYIYTYHYH KONTYTY
KaHa CYyK ME3TWIIJIe KEPEeKTYY TeMIepaTypaHbl CaKkToO; CyOCTpaTThIH OETHHIE
OMora3JbIH YbITBIIIbIHA X0JI 0ep0eevy KbIPTHIITHIH Mai1a 001yIy; KOHTPOJITYK-
YeHeeuy MpUOOpIoOp, KOOICY3AyK MpUOOpIOpY XKaHa JEHID3J eJ4eryuyrep
KapaJiraH 3Mec.

bu3 Ouoras TEXHONOrMACHIHA HETU3JEITNeH KBbIKThl Kaipa MIITETYYHYH
TEXHOJOTHSUIBIK CXEMAaChblH MIUTEN YbITyyJa >Kajllbl METOJOJIOTHUS KaTapsl
ydypJarsl HINTEN YbITyyJap/bl KOJAOHAYK, AHBIH 3apbULABITBI JKEPIHIUKTYY
©3reUeIYKTOPY ICKE alyy MEHEH MPAKTUKAIBIK MAaaHUTE 3).

«buoraz OpHOTMOCYHYH OallTalKbl TaJanTapblH >KaHa KOHCTPYKTOPIyK-
TEXHOJIOTHSUIBIK CXEMAChIH MILITEN YBITYY» JETEH IKMHYM 00JYM/A6 KBIKTHI Kaiipa
UIITETYYHYH KaHa 3bITHCBHI3AHIBIPYYHYH TEXHOJOTHSIIBIK MPOLIECCUHUH KAHBI
cxemachl cyHywTanrat (1-cypert). Bys cxemaHbIH HETM3ru 3JIeMeHTH 00Ty Ouoras
OPHOTMOCY CaHaiaT, aHbIH KOHCTPYKIMSJIBIK JKaHa TEXHOJOTHSIIBIK CXEeMachl 2-
cypette kepcetyireH (KP nmarentu Ne 261 sxana Ne 305).

KEIK KaMpim Cyy, 34°C
TaTKaHIAPBI

! } !

ApaTamTeIprer (cydeTpar)

brozep Karyy Taxaara
CEeMHPTKHY dpa
v KITHA
KepekTeoTyTe | 1 a3 KapMarsri —
4———  (6moras) |«——— buopeakTop J
CyroK
eHTpudyra
UeHTpudy dpa
T OHOpEaKTOpro

1-cypeT— KBIKTBI HIITETYYHYH KaHa 3bISIHCBI3IAHIBIPYYHYH T€XHOJIOTHSIIBIK
CXEMACBI.
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2-cypeT - buoras opHOTMOCYHYH KOHCTPYKTOPAYK YKaHA TEXHOJIOTHSIIBIK
CXEMACHL.

buorasz oprnormocy TeMeHkynei umtet. Keik 2- man yapba capaiibiHan 4
apaalThIPIblUKa KYKTOJIOT jKaHa OLIOJN 3Jie yuyplaa 3- KOHTEHHEepJeH KbIKThIH
TYpPYHO Xapaiia OeNrHJIeHreH MPONOpUUsAIa KaMbIll TaapbIHAbLIAPHl OepuiierT.
ApanamTeIprbluThl MIIKE KUPTU3UIT KATKaHJA CyOCTPaTThIH HBIMAYYIyry 85%
(xprmbIHAA), 92% (GKaMKBICHIH) JKETKEHTe YeWHWH CyyHY KoioOy3. [lasppanran
cyOcTpaT apaalThIprbluTa CyOCTpat Aasipiairanbikrad, ouopeakrop lre 200 xr
Ooenykten Oepuier. JKyKTenreH CyOCTpaTThIH Maccachl OHMOpEaKTOpIyH
KoJOMYHYH 2/3 OeJIyT'YH TY3ylly KepeK. AHJIaH KUHUH AJIEKTP DHEPrUsiChl Kaipa
Kapallyydy dHeprus OylakTapblHBIH OJIOTYHAaH KomryjaT 16, an TeMeHKYJep
oomynry mymkyH: NT- ruapaBiaukanbik TypOuna; SP- kyH manenu xxana WT- mamain
TypOuHacel. Kaiipa xapajlyydy SHEprusiHblH Oenrunyy Oup OyJarslH TaHJI00
aapibIH OOJIyIIyHA XKaHa ailbul yap0a Ty3yMIepYHYH KalralkaH )KepuHe skapaiia
KYPry3yJeT. AKKyMyJISTOpAO 19 TONTONATOH 3JIEKTp SHEPruschbl Ken OACKBIUTYY
ke0oiTKyu 20 apKbUIyy 3JEKTp 3bIMbI 17 jkaHa euypyn- Kyurysryd 18 apkeuiyy
ANEKTP KBIMMBUIIATKbIYBIHA 9 Oepuiier, an o3 keseruHiae peaykrop 10 »xana
YbIHXKBIp Oeprudy 11 apkbulyy Kajaktapabl 8, OHOpeakTopao cyOcTpaTThl
apNalThIPhIMN, xail aitantat. CyOoCcTpaTThl apalaliThpyy ME3THI-ME3THIN MEHEH
5,4 caar caiibiH 16...19 MmyHOTTO KYpry3yseT. drepae OMOpEakTopao cyOCTpaTThl
KBUTYYJTYK JKbUIBITKBIYTAPJBI 22 KOJJAOHYYy MEHEH KBUIBITYY 3apbul 00JCco,
CYIOKTYK JKbUIYYJIYK aJIMallIThIprbiuTa 21 BICBITBUIAT, aHBIH KbUIYydayry 14-
TpyOOIpOBO kKaHa 15- Hacoc apKbuUTyy CyOcTpaTka OepuieT. INeKTp mIuTanapsl 23
KOIIyMYa TypAe OuopeakTopAyH TYOYH >KbUIBITaT.CyOCTpaTThiH aHa’poOIyK
aubITYy MPOLECCUHE OOTYHYII UbIKKaH O1oras, ra3 oareiHa 7 Tontonot. buorasnabixn
HEru3ru 0eyry Kepekreeuylepre KeTeT, ajl 3Mu Oup a3 Oenyry ras mposoay 13
apKbUTyy OMOXKep CEMUPTKUUYTUH KOKY MAacCaChlH BICBITKbIY- OTTYKTap 12 MeHeH

8



Kypraryy y4yH >keHeTyneT. CyOcTpaTThl aubITyy asKTaraHjaa peakTOp/OH YbIKKaH
OMoXep CeMUPTKHUY 6- IeHTpHUdyTara TeryjloT, MbIHIA ajl KU Gpakiusira OeIyHOT:
KOy aHa CyroK. CylOK Xep CEeMUPTKHYTHH Oup Oenyry (5- KOHTEHHEpHICH)
OMOPEaKTOPro >KYKTOITOH CYOCTPATThIH >KaHBI OOJIYTY YIYH audbITKBIY KaTapbl
Kaipa KOJIJIOHYyJIaT jKaHa UKJI KalTaJaHar.

CyOcTpaT masipo0J0 KaMBIIITBIH TaapbIHABICBIH KOJJIOHYY OHOXEp
CEMUPTKWYTHH cCamnaThlH JKAKIIBIPTAaT, AHTKCHW KaMBITHIH KypambiHga C
BUTAaMMHM, KapOTHUH, LEJUII0J03a, Kpaxmall, VYIJIeBOJAOp OOJIFOHIYKTaH,
TOMYPAKTBhIH TY3YJYUIYH JKaKIIBIPTAT, OMIOHJOM 73Ji€ KBIK AJIEMEHTTEPUHUH
OpTOCYHJ1a OOII MEUKMHAUKTH TY3YY apKbUTYY KEP KbIPTHIIIBIHBIH HHKEMTYYIYTYH
KOTOpyJIaTarT.

buopeakropnyn kenemyH Herusnee YuyH Keiprez PecnyOnukachbiHbIH
allMaKTapblH/IA KBIKTHIH YBITHIIIbI WJIUKTEHUII, HaTbliKanap KbIKThIH 20% O
obnycynna, 17,7% Hapeia obmycynna, 16% XKanan-AGan obmacynna, 15,9% Yy
obmycynna, 13,7% blceik- Ken o6mnycynna, 9,5%, barken o6nycynaa, 7,1%. Tanac
o0NlyCyHJa TOMNTOJTOHYH KOpCOTTY. AlbUl uyapba KOOMEpaTUBACPUHAEC KaHa
dbepMepuk yapOanapbiHaa KbIK YbITapYYHY TEKIIEPYYHYH HaTbhIKajaaphl ajiapja
KbIKTBIH Heru3ru Oynarsl 20man 600re ueilinH OarbulraH WUpU MYHY31yY Mal
HKEHJIUTUH KOPCOTTY. bUOpeakTopyH KOJIeMYyH HEru3[e6/16 aubITyy peXUMAepU
JIa CKE aJIbIHTaH: TePMODUIIIUK Ke ME30(DUITIUK.

®depmepnep yuyH (1- Tabnuia) sxkaHa aipl1 yapba KoomepaTUBASpH YUIYH (3-
CYpeT) Omora3 OpHOTMOCYHYH CTaHJAPTTHIK ©T4OMIOPY HETU3AYY.

1- Tabnuna— ®epmepauk yapbanap ydyH OMoras OpHOTMOJOPYHYH
eI4OMIOPY

Maunzei causl, (yiaap)/(My3oos0p) | 20/10 | 40/20 | 60/30 | 80/40 | 100/50

BHOpeaKTOpayH KeloMmy , M 425 | 851 | 12,77 | 17,03 | 21,28

800
400

8
£ w0 =
w200 /
E /
~
10 20 30 40 50 60 70

Buopeakropnys rememy Vy

3- cypeT— AiibLn yapOa KOOTepaTUBISPH YIYH OMOTa3 OpPHOTMOCYHYH
OJIU6OMIOPYHYH JUaIa30Hy (3CKEPTYY: O0TUOKTYH aJIbIMbI— YIJIapIbIH
CaHBI;00JIYMY —MYy300JIOPIyH CaHbI).



ChI3bIKTYy K63 Kapauabulblk (3- cypeT) uapbana OarbuiraH MaibiH
KaajlaraH CaHbl YUYH OMOPEaKTOPAYyH THEMIEeTYY KOJIOMYH TaHI00TO MYMKYHIYK
Oepet. Yiryn se bIKMaHbI KOJJIOHYY MEHEH, OW3 ailbll yapOa skaHbIOapiIapbIHBIH
Oamika TypJjepy Y4yH ©3YHYe K€ apajaii 0aryy MEHEH YoM TUara3oHyH TY30
anaOpbI3.

®epmepauk  uapbamap kaHa aWpUl  4yapba KOOIMEpaTUBIAEPH YUYH
CTaHAPTTHIK ©TYOMIOTY CEpUSIIAP/Ibl CAITBIIITHIPHIIT TAJII00 MaJIIBIH OUp/ICH CaHbI
Oap aitbl1 yapOa KOOMEepPaTUBH YUYH OMOPEAKTOPAYH CYHYII KBUIBIHTAH KOJioMy 5
M® ueHMH KBICKAPTBUITAHBIH KOPCOTYH TypaT. Byl OHOpEakTOpAyH WYMHIETHU
temmneparypanbid  (55...57°C) xoropy OosymryHa GalIaHBINTYY «pPEaKkTOpPAYH
UITee yOaKThICHIH» 4,5...5 KYHre KbICKapTKaH TePMODHITYY adybITyy PEKUMUH
TaHJI00 MEHEH KETHUIIIHIIIH.

buoraz OpHOTMOCYHYH WIITOOCYHYH TEXHOJOTHSIIBIK TIPOIECCUHUH
CXEMachl, aHJa HETU3TH OTIePANMsUIAPIbIH OPTOCYHAArbl OalIaHBIIITAP KaHA AaHBIH
AJIEMEHTTEPUHUH JKBUTYYIYK ajJMaIlyyCyHYH CTPYKTYpaJIbIK MoJenu 4 >kaHa 5-
CYPOTTOPIO KOPCOTYITOH.

Kaix TomToo, CyGcTparThl GHOpeaKTOpro
CYY MeHeH KbIIIbIHAA 85% HeIMOYYIVKKA, KYKTee
skafbHAa 90% delHH KaMblll TATKAHAAPhI
MeHeH OHpre CYIOITYY

UHHKH 3aTTapIbl KYKTee VIVH
KIanaH

1

BHOpeaxkTOP

]

AHAYPOOIYK MEeTaHOTeHe3 YIYH IIapTTapasl TY3VY

T ] i

TeMIepaTypa mapTTapbIH

BHOMaccaHBIH OHpP KaIbIITa
BHopeakTOopayH

KAMCBI3 KBLIYY GeTymMTYPYIYIIVH KAMCHI3
TYTHTYPYTY TBITBI3ABITEIH
KBLIYY AaHa JKep KbIPTHIIEHEIH O
KBLTBITKBIT (MHH.KYH., naiina Gorymysa xon GepGee ’ b
KeHeHTHIreH [epIIHT)
ApanamTeIpTErd

IITamar ;xaHa KYH OPHOTKY9Y.
Yaran I'2C

IITaman xaHa KYH OPHOTKYIY, | Cyy Koé Gepred

Yaran I'2C

BHOra3ne! TONT00, GackM
TY3YY KaHAa KepeKTes YIVH BHOMXKep CeMHPTKHYTEPIH
KaMCEI3I00 TYIYPYY. KaTyy ’KaHa CyIOK
tpakmHATapra SeIyy

I

BHOpeaKTOPIy KaHa
apalallThIPT B KaTaKIapIbl

T"a3KapMarerdel, KIalaHEL,
Ta3TyTYTY

KoHreHHep, OTTYKTap
JKaHa Kypraryydy
MeII., HeHTpHQyTa

arpecCHBIYY TIOIIPONIOpIoII
KOProo

TeIoHIYK KalToo

4-cypeT — buoraz OpHOTMOCYHYH HIINTOOCYHYH TEXHOJIOTHSIIBIK MPOIIECCUHUH
CXEMACHI.
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5-cypeT— broraz opHOTMOCYHYH JKBUTYYJIYK aJIMAlTyyCYHYH CTPYKTYPaJIbIK
Moenu: 1- OnopeakTop; 2- KbUTyyJareid; 3- KbUTYYIyK OyJarsl; 4- )KbpUTyyIIyK
QJIMAITHIPTbIY.

buopeaktopno cyOCTparThiH aHA’pOOIYK aUbITYYCYH KaMChl3 KbUIYYy Y4YYH
KEPEKTYYy TeMIepaTypaiblK [MapTTapbl KaMChI3 KbUIyy 3apbul. byn ydypna
OMOpeakTOpyH WYMHAECTH CyOCTPAaTTBIH TEMIEepaTypachl CHIPTKbI a0aHBIH
TEeMIlepaTypachbiHaH alpIpMaiianar. Jlemek, Ouora3 OpPHOTMOCYH HIITETYYIO
OMOpeakTOpayH MaTepHualbl apKbpUIyy CcyOcTpaT MEHEH aiijlaHa- YeHpeHYH
OpPTOCYHJIa >KBUIYYJIYK alMailyy Wiike amar. byn mporecctu dypoe KbUTYYIyK
TEHJEMECHHWH ap1aMbl MEHEH JKaJIIbl TYPAO CYpPOTTOCO OOJIOT:

dt _ ad®t
dt  dx?

1)

DHeprusira KETKeH YbITbIMIApJbl 3CKE allyy MeHeH Oamrankbl Texaeme (1)
TOMOHKYI6M TYpre 39:

dt,r

d*Tyr . .
I = 2 f(AT] Aty Al), ¥y

MBIHJA, AT; At,,; Aly- PHEpreTUKAIbIK YbITBIMAAPABIH THEIIENYYIYTYHO >Kaparia
OMOpEeaKTOpAYK  MaTepHalJblH  yOaKTBICBIHA,  TEMIEpaTypachblHa  JKaHa
nedopMaIusChiHa K63 KapaHAbUIbITHI.

Kypuan Typran abanmarbl cyOCTpaTTBIH  KbBUIYYJyK  OallaHCBHIHBIH
TuddepeHINaIABIK TEHAEMECHH TY3YY YUYH TOMOHKY 00KOMOJII0pLy KaObLI ailyy
KepeKk: cyOcTpaTTa KbUIYyJIyK maiija Oosyy Oynarel JKOK, CyOCTpaTTbIH
TEMIEPAaTypachl aHa AakKbIPKbl ©3repyyre UYEeHHMHKM aOaHbIH TEMIEPaTypachl.
6apabap (t5 =tf , 1= 0); cyO6cTpaT CHHUpPIreH KbLIyyJdyKTyH KejeMy aOaHbIH
TEMIIepaTypPaChIHbIH ©3rOPYIIYHO ONYTTYy TaaCUPUH TUUTU30EHUT.
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KaObu1 anpiHran 605K0MOJIIOPTY ICKE allyy MEHEH '

dAt aF, 1
an = Coffo (Aty, — Aty,) = To (Aty, — Atye), 3)
MbIHAA,  Atg.; At,,-  OuOpeakTOpAyH  CyOCTpaThlHBIH  aHa  OETUHUH

TeMIepaTypacbiHbIH ©3repyury,°C;

a-0uopeakTopIyH OETUHIETH KbUTYyYIyK 0TKepyy Koaddunmentu, Br/m-°C;

Fy—xputyyiyk anmanryy 6etu, M

Ty —yOakKbITTBIH TYPYKTYYNIyTY, C;

Co-  OuopeakTopayH  MaTEpHUANBIHBIH  CAJBIITBIPMA  KBUTYYJIYK
CBIMBIMIYYTYTY, KJK/Kr-°C;

Po- OMOPEAKTOPAYH MaTEpPUANIBIHBIH ThITbI3ABITbI, KI/M3.

Peannyy maprrapaa ainaHa-4eMpeHYH TEMIIEPATYpPachl IKCHOHEHLMUAIAYY
TYpIle e3reproeHAYKToH (3) TeHIeMe TOMOHKY el dhopmana 60IoT:

dAty, _ {Aty(1—e"%/T0)—Aty,} ()
dct T, :

MbIH/A, T - CyOCTpaTThIH a4bITYyy YUYH YOAKbIT TYPYKTYYIYTY,C.

4) TeneMere OKIIONI TEHAEME TEPMEIIYYJIOpYH *KaHa aBTOMATTHIK OalllKapyyHYH
TeopusIapbiHIa OCNTIIYY KaHa YSUUMIEPANH KU TYPY O0IyIly MYMKYH:

1. memaga Ty # Ty, Aty = Aty % -AtBT-[e_T/TB — e_T/T"], (5)
B~ 10
2. mpiHIa Ty =Ty, Aty = Aty - % e /T, (6)

B

M3unpen xatkaH ydypja OMOpeakTOpJlyH aljgaHachblHJArsl a0OaHbIH
TeMIepaTypachl  SKCIOHEHIUAJJbIK  MbIM3aMblHA  bUIAWBIK  ©3rOProH0
OnopeakTop/iyH OETHMHUH TemIepaTypachiHblH At,; e3repymry (BICBITYY K€
My3/aTyy y4ypyHzaa), CyOCTpaTThiH TeMIepaTypachiHbiH At,, e3repyiryHeHn (5)
*aHa (6) TeHAeMelIepArH OH KarblHIarbl KEeMUTYY (PYHKIMACH MEHEH aHBIKTAIraH
TeMIIepaTypaHbIH ©3rOPYYCYHOH a3 00JIOT.

CyOcTparThiH TemmeparypachlHbiH At,, abaHbIH TemIepaTypachiHaH tg
apTTa Kajayycy:
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max— Iny
=T, 2 ™

Mmbiaga , y= T, /T,.

AOGaHBIH  TeMIepaTypachblHbIH  TapMOHUSAIYY  ©3repylly  MEHEH
KbIprei3ctaniplH - aiiMakTapbl Y4yYH OH MYHO31yy OOJIyll  TepMelyYHYH
aMIUTUTYackl cananat. Auzaa (3) TeHIeMe TOMOHKY (pOpMaHbI anar:

dAty Ag-coSyyt—Athe

dt = To ' (8)

MBIH/A, A, -TepMeNyYHYH amIuTyaacsl, °C;
® — TEPMENYYIAOPAYH TerepeK >KbIIITHITbL,Pajy/C.

At .kxapara (8) TeHIeMEeHUH YeUnMH TOMOHKY (opmara 3o:
At =A; -cos(wt — (p)=%cos(wr — @) 9)

MBIH/A (O— Keunuryy Oypuy, paa. (9= arctgT, o);
U —TepMelyy aMIUIUTY JachIHBIH 0pTo4o Maanucu,’C.

Omrentun, Teraeme (9) Oworaz CTaHIUACHIHBIH WINTEMU V, MaaHHCHHE
KbICKApPThUITaH aMIUTUTYIachl Ay MEHEH opTouo t,= (t,) YOHAYKTYH TEereperruH/e
TapMOHUSIJIBIK TEMIIEPATYPAJIBIK TEPMETYYIOp SKEHUH KOPCOTYI Typar.

Kannel MomenauH HEru3MHJAE OHMora3 CTAHIMSCBIHBIH  KBUIYYIYK
IMAIYyCYHYH CTPYKTYPaJIbIK MOJCIIMHUH CYPOTTOIYUTY KYPry3YJIreH.

Keuryynyk Oymaret  (OKB) Qur JKpUTyyJIyK arbIMBIH JKaparaT jkaHa
OONMyIITYpYNOT:
-)KBUTYYJIyK aKKyMYJSATOPYHYH TA KenemyHe:

dty

dtxz . . — —
;% = d}; —f(AT; AtXT’AVO)_CV E_GB' - Gy (th - tBbIX)dT' (10)
-)KBUTYYJTyK aJIMaIlIThIPTbIUKa:
I’Z;%:GB'CB(tBXl-tBbIXl)dT; (11)
- BM cyOcTpaThIHBIH KeJioeMy OOrOHYA!
QS"IM: Gem * Com(toxt — topx) AT (12)
-ouopeaxropro (bP)
=0 - Fgp(t; — toc)dT; (13)
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MBIH/IA o Q20BN QEr - xeyymykTyH Kenemy, THemenyyIyTyHe Xkapaina,

KBLTYYIIyK aKKyMyJIsiTopyHYH KesiemyH e (TA), xbutyyinyk anmamteipreraka (TO),
cyoctparteia kenemyH e (bM) sxkana buopeaxropro ueiint (bP), k/x; Cg, Gg, Gpum
- THEIENYYAYTYHO JKapallia XbUTyyJIyK akkyMyJsaTopyHaars! (B') skaHa »Kputyymyk
anMaiuteipreiutarsl (B) skana cyoctparrarsl (BM) cyynyn maccacsl, kr; Cg, Cpv-
TUEUIENYYJIYTYHO Kapallla CYyHYH >KaHa CyOCTpPaTThIH CaJbIIITBIPMA KbUIYYIIyK
CRIMBIMAYYIYTY, KJK/Kr-°C; toxi, laxi- THELIETYY 2JIEMEHTTEPANH KUPUILIUHICTU
’KaHa YbITHIIIBIHIATEl MY3JIaTKBIYTHIH TemmepaTypanapbl (tsx= loxi, toux= lowxt Z1€T1
scenterenne), °C; ti- OmopeakTopAyH OCTHHWUH TeMIIepaTypachl (SKbUIBITKBIYTHIH
TeMreparypachl, ti= ty,x anadbI3); L.~ ailnana- yelipenyH Temmeparypacsl, °C; Fgp-
OMOpEaKTOPAYH KBUIYyIyK ajaManlyy OeTH, M% o- OMOpEakTOpAyH OETUHIETH
KBLIYYJIyK 0TKOpYY Kodduuuentu, Br/m? °C;

bynak tapaGeiHan dt yOakweITThIH WuuHAE naiga O6onaron dP »xputyymyk
OHEPIUACBIHBIH KOJOMYH XQur 3JEMEHTTEPUHUH CyMMachl MEHEH aHBIKTOOIO
00J10T:

dP:[GB"CB(thl - tBbIXl)+GB ) CB (thl - tBblxl)+GBM°CBM(tBXl - tBbIXl)+
+a’.FBP(tBbIXl - toc)]dT:[(thl - tBbIXl)'( GB"CB+GB ) CB+GBM'CBM)+
+a'FBP(tBblxl - toc)] -dt. (14)

(14)TennemMenu canplITRIPMAa KbUTYYIYK CBIMBIMAYYTyKTapPbIHBIH 671966 OUPAUTUH

3CKe allyy MeHeH e3repreiny. JKbutyyiryk OyJarblHbIH KbUIYYIyK KyOartyynyry P
(BT):

[(thl_ tBbIXl)] [CB (GB’ +GB)+GBM'CBM]}+ [a'FBP(tBbIXl_toc)]
1000-tigyx

p=t

, (15)

MBIH/IA tigyx - OMOPEAKTOPAYH UBITHIIMIBIHAATH MY3JaTKBIUYTHIH Temmneparypacsl, °C.

buoraz  OpHOTMOCYHYH  JKbUIyylyK  OyJarblHAarsl  MY3JaTKbIUTBIH
TEeMIIepaTypachIHbIH ©3repyy JTMHAMHUKAChl TOMOHKYAOU (popmaaa O0NOT:

Lipx = lio l_T/T1+tinT[1 - e_T/Tl] (16)

MBIHJA tigox, lio, liyer - OMOpEAKTOPAYH WUMHJIE OallTankbl KaHa OEIrMIeHreH
KBUTYYyJyK OyJlarblHAH YbITyyAa THEIIEeTYYJIYTYHe jKapama My3aaTyydy
3aTThIH Temneparypacsl, °C;

T1- yOAKbITTBIH TYPYKTYYJIYTY,C.

bepunren Temmeparypara 4YeWMH CyOCTpaTrThbl JKBUIBITYY YOAKTBICHI
(GyHKIMOHANIBIK KO3 KapaHAbUIbIKKA 33:

l
TgM = Tl % . (17)

VYuypnarel 6uoras opHoTMOCY MeHeH T1 TeMeHKyTe Oapabap
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Ggm - Cp

=— (18)
Y Kro * Fro

MbIHIa Kro-  KBUIYYJNIYK — @JIMAIITBIPTBIUTBIH  KBUTYYJIYK — ©TKOPYMIYYJIYK
Kod(ppunreHTH;
Fro- *bUIyyIyK alMaIITHIPIBIYTHIH KEUIYYJIYyK OTKOpYYdy OeTH, M2,

«IKCIIEPUMEHTAJIIBIK U3WIIJI06JIOPAYH porpaMMachl KaHa
METO/I0JIOTUSCHI JETE€H Y4YHYY 001yM10 OHOra3IbIK TY3YIYIITY KOJAOHYY MEHEH
KBIKTHI Kaipa WINTETYYHY >KaHa 3bISHCHI3JaHABIPYYHY MYHO3J6IO0H CAHJbIK >KaHa
canaTThIK KOPCOTKYUTOPY HETU3/106 YUYH U3UJI166 METOI0JIOTUsCH OasiHAaaT, aj
TOMOHKYJIOPIY KaMTBIUT: CyOCTpaT aaspioo; OuopeakTtopiy cyocTpaT MEHEH
KYKTOOHYH JKaHa TOJITYPYYHYH TEXHOJIOTUSIJIBIK IPOLIECCUH U3UII106; OPHOTMOHYH
Ul PSKUMHUH TaHJ00; OMOPEaKTOp/I0 CyOCTPAaTTHIH BICBHITYY JKaHA MY3IaTyy
TeMIeparypajapblH HM3WIA06; apajallThlpyy MEXaHU3MUHUH HIITO® PEKUMH,
Ouoraz jxaHa OWOXKEp CEMUPTKUY YbITAPYy; DHEPrUSIHBIH Kailpa xapanyydy
OyJlaKkTapbIHBIH 0JI0TYH 0aajoo.

«IKCIEPUMEHTANIJIBIK ~ M3WIAOOJIOPAYH  HaThIkKadapbl JkKaHa  WIIKE
PKOHOMHUKAJBIK 0aa Oepyy» JereH TOPTYHUY O06JyMae SKCIEPUMEHTAIIJIBIK
M3WII00JIOPAYH HAThIMKAaphl JKaHa ajapjblH aHanu3u OepuireH. KbIKThIH ap
KaHJ1all TYPJAOPYHYH ’KaHa KaMBIIITHIH TaapbIHABLIIAPBIHBIH PAIMOHANTYY KAaThIIIbI,
TUEIIENYYJIYTYHO *Kapaiia: 0070 MaJIIbIH KbITbl YUYH 19,4:1, KOWIYH KbITHl MEHEH
TooKTYH KbITbl YuyH(OK) 19,4:1 >xaHa xbuikbl Kbirbl yuyH (JI) 21,5:1. Meinaa
aJIBIHTaH CyOCTpaT TYPJAOPYHYH HBIMIYYJIyTy THEHISTYYJIYTYHO jkaparia: 0010
MaJIJIbIH KbITbl MeHeH- 74,4%, OK apamammacel MmeHeH- 71,7% >xaHa JI KbITbI
MeHeH- 68,1%. 48 caaTThiH nunuHIE OYyJI TUNITETU CyOCTpaTTapAblH HEIMIYYJIYyTYHYH
TOMOHJIOIITY THUEIIETYYayryHe sxapama 19,36%, 18,6% xana 21,9%pae1 TYy31Y
(TeMIepaTypaHbIH ©3TOPYYCY TYHKY yOakKbITTHI scenke anyy menen 27..34 °C
YETUH/IC).

byn wmaaneimaTTap cyOcTpaTThl OMOpeakTopro OepreHyie KepekTyy
HBIMIYYJIyKKa (85...92%) uelnH CyroaTyy Y4YYH 3apblil OOJITOH CYyHYH MaccachlH
aHBIKTOOTO MYMKYHAYK O0epau (6-cyper).

B cyyHyH KomyiaraH waccachl HETM3WHEH CyOCTpaTThIH OalllTanKbl
HBIMJTYYJIyTYHA jkapaiiia 00710T. Mucansl, HIMAYyayry 85% 06oiron 6040 MaiablH
KbITbl MEHEH cyOcTpaT anyy YdyH Oamranksl HeMAyyinyry 74,4%, 100 xr
cyOctpatka 74,3 Kr cyy, ai 3mu Oamrankel cyoctpar 60% HBIMIYYJIyK MEHEH
cyOcTpaT ajbIHAT, KOIIYJraH CyyHyH Maccachl 175,2 kuiiorpaMmmra sketer, Oanrkaya
aiiTkanna, 2,36 sce koern. CyOcTpaTTap/ibiH Oalka Typiepy YUYH KOIIYJIraH CyyHYH
MacCCaChblHBIH ©3TrepyIly Jla YIIyHAai MyHe3re 93. OmoHaykTaH cyOcTpaTka
Komnynaran >keutyy cyyHy (34..36°C) yHemaee YuYyH naspiajiraH cyOCTpaTThl
OmopeakTopro >kaHel TYPYHHIe kykree kepek. 7,8,9,10- cyperrep Ouoras
OPHOTMOCYHYH HIITO® NapaMeTpiEpPUH HSKCHEPUMEHTAIbIK H3UII06J0pAYH
HaTBIMKaJIapblH KOPCOTOT.
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60

Cy06cTpaTThIH OamTankel HEIMAYYIYTY, %

60 50

6-cypet - 100 kr cyOcTpaTka KepeKkTyYy HRIMAyyIyKka (85...92%) xxetyy yuyH
KouryJirad B (Kr) cyyHyH MaccachblHbIH ©3repyny.

200 kr camMakTtarel CyOCTpaTThIH OUpP MApPTHUACHl YUYH KYKTOO YOAKTHICHIHBIH
OpTOYO CcTaTUCTUKAIBIK kepcoTkyuTepy (0,062 + 0,016 caar) >kaHa cyOCTpaTThiH
KUWHMHKH TOPLHSIIAPBIH JTasgpA00ro OalIaHbIIITYy TOKTON Kanyy yoakTeichk (0,048
+ 0,018 caar), OuopeakTopAy cyOCTpaT MEHEH J>XYKTOOHYH OHIYPYIITYK
OHIIYPYMIYYIYTYH aHBIKTOOTO MYMKYHIYK Oepmm: W,=1947,9 xr/caat. Jlemex,
KyOaTTyysyry 10 M 60aron 6MOpeakTOpayH KOJOMYHYH 2/3 GOIIYTIYH )KYKTOO jKaHa
TONTYypyy yoakTeicel Ty= = 3,42 caaTThl TY36T.

buopeakTopayH  HWUKH ~ KOJOMYHAOIY  CyOCTpaTThIH  JEHIIIJIMHUH
©3TOpYYJIOPYHYH OPTOYO MAaHUCH OMOPEaKTOpAY CyOCTpaT MEHEH KPHTHUKAIIBIK
JIEHrONTe YeHWH TONTYPYy IIponeccrH cypeTToiT HiP= = 1710 MM (7- cyper).

Ha, 3
KPHTHEANBIK IEHT 3311
H;p=1710 (2/3 xememy) I
1680
1260
840 a
iy
P A 7
420 S
IRARINEREENEE . {1 i
0 0,57 1,14 1,71 228 2,85 342 Tgu

7- cypet- T, (c) yOakbITKa >kapariiia OnopeakTopayH keneMyHYH H,, (Mm)
TONTYPYY AeHr3auHuH e3repymy (T,- OnopeaktopayH keaeMyHyH 2/3 6eayryH
TOJITYPYYHYH JKaJIbl yOAKTHICHI)
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9- cypet— buopeakropaory cyOCTpaTThIH TEMIIEPATYPAChIH BICHITYY JKaHa
My37aTyy yaypyHAa yOaKbITKa xKapaia e3repyiry (KOpmyCcTyH KbUTyYyIyK
U30JISIUSACH] MEHEH JKaHA YKOK KbUTYYJTyK U30JISUUSACH MEHEH )
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cybctpat apanamrteipyy (M*- KBIPTBIIIT Maccachl)
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Tabnuna 2 - buora3aplH KOPCOTKYUTOPY

CybcrparTsr

Cyber- | Cy06- | Temmeparypa- apasar-
Cy6- g;T_ CT;;T_ P quj P Buora3 ubirapyy pH
crpa- JIBIK PEXKUM, TBIPYY
rap- THIH THIH PEXUMH

a -
e | MACCACH! | THITEIS Tepmo- | me3o- . Tepmodunauk | Me30dhuIaNK
DY JKaHa L[LIrbgl bur- | doen- t, T. 4 3 M3 M3

KOJIOM KI/M MUH t 3

Y JIMK MK M>/cyT VT

12cyt| cyt | 12cyT

ﬁ‘;ﬂ" 4—12646761\5F 1030 | 5540,5 | 35¢1 | 19 | 59 | 27,7 |3333] 237 | %%

i+
f:; 265626M‘3‘r 1021 | 55405 | 35+1 | 18 | 54 | 249 |2993 | 22,1 | 2652 | 6.6

KX;IH' 265666M§F 1015 |55+05 | 3541 | 16 | 49 | 222 |2666 | 200 | 240 |63

6,5

Tabmuua 3- buoxep CEeMUPTKMYTHH Kartyy  (pakUMsSICHIHBIH  HETU3TH
MYHO316MeJI0py

O —— benykuenepayn oprouo | B.B.PomanoBckuii- | benykuesep-
p p OIYOMIOPY, MM JIMH KPUTEPUIH, | JYH KOJIOMY
KUYTHH TYPY 0 VAR
Acp Bep d, s
bomo man 4,0 0,5 3,8 7,2 1,98
Koii+rtook 3,1 02 |12 53 1,11
KBUIKBI 3,3 03 | 1,7 6,1 1,43

buopeakTopno cyOCTpaTThl BICHITYY AMHAMHMKACHI TEPMOGUIIUK PEXKUMIIE
CyOCTpaTThIH TeMIIEpaTypachiHbIH Auanazony 201an 53°C ra yeiinH e3repyy MEHEH
eTKeeI mMe3rui 4,5...5 KyHay, aid SMu Me30(pUIAnK pexxumae Oy Me3rus 7 KyHTe
YEHNH CO3yJIaapblH KepceToT. 8neH 35°Cra 4eMMHKM TeMIleparypa Iuaria3oHy
MeHeH (8- cypet). Canimarsl 6,6 T OuopeakTopao cyocTpartbid 56°C TemmnepaTrypara
YEeHUH bICHITYY YOaKThICHI (TepMOpuib pexumu) 115..122 caar, ailnana- yelipeHyH
temneparypacbl  23...31°C. CyOCTpaTThIH OpPTOYO KBUIBITYY  BULIAMJIBITHI
CyTKachlHa 7...8 Trpamyc/cyT, TaOUTBIA My3JaTyyCYHYH OPTOYO BUIJAM/IBIThI
cyTKacbiHa 5...5,5 rpagyc/cyT. Me3odunauk pexumjae Oupied KepcoTKydTep,
Oamikaya aiftkanza, 36 © C Temneparypara 4eiinH, THEIIETYYIYTYHe kapama: 164
... 165 caar; -2...10 rpagyc/cyTtka; 3...3,3 rpagyc/cyTka. )kaHa cyTKachiHa 3...3,2
rpaayc cytka (9- cypert). XKeuryy u30JIMsCH Oap aHa KOPIYCTYH KBLIYYIIYK
U30JSIHUACHL  KOK OMOpPEaKTOpAO CyOCTpaTThIH JKBUIBITYY JKaHa MY3JaTyy
JMHAMUKAChl TEHJEMEJIEP MEHEH CYPOTTOJIOT:

—e—  tH=9,509-7037 (19)
—x— t, = 100,53 102 (20)
—o— H = 17,14 0208 (21)
—o— t, = 10,82 10145 (22)
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6,6 TOHHA caJMaKTarbl CYOCTpPATThl JKBUIBITYY YUYYH XKBUTYYJyK ODHEPTHUSCHIH
Kepektoo 36,26 kBt/caar (Tepmodumnauk pexum), 50,34 kBT caar (me3obuinank
pexuM). Byn MaanbIMaTTap SKbUIYYJIYK SHEPrUSICBIH KEPEKTe® KOIl KarblHaH
ailllaHa- 4YeMpeHYH TeMIepaTypachblHaH Ke3 KapaHIbl dKEHUH KepceTyl Typar,
OmOHYKTaH KbIPreI3cTaHbIH MAPTHIHAA OUOPEAKTOP KOPIYCYHYH KBUIYYIYK
U30JISIUSCHI 3aPbL. .

buopeaxTopo cyocTparThl ap 6up 5,4 caarra 16...19 myHeTTe apanamThIpbII
Typyy cynyiranar (10- cyper).

buora3apiH YbITbIIBI CyOCTPATTBIH TYPYHO, apajalliThipyy PEeXKUMUHE jKaHa
TEeMIIepaTypajblK PEKUMIE Kapallla aHbIKTasatT (2-tabnuia). bup TonHa cyocTpar
(Typy Goronua) Guorasel Gemyn usrapar: 6040 Mal KeirbiHaH— 42,66...50,0 m3; OK
apanammanan— 39,78...44.89M3; KbIIKBI KbIrbIHAH- 36,0...39,99 M3,

6666 Kr caJMakTarbl CyOCTpaTThIH aKTHBAYY a4bITyy MOOHOTY 12 KyH.
CyOcTparThiH OMp MApTUSCHIH TOJNYK MINTETYY nukim (6,6 TOHHA) jkaHa OWOXKEp
CEMUPTKUYTH TYLIYPYY YOAKTBICHI THEIIENYYJIYrYHe kapama: 21,22 kyH, 120,42
MYHOTKO Oapabdap.

buonorusinpik  Jkep CEMHUPTKUYTHH KaTyy (PpakiusiChIHBIH HErW3ru
MYHe31eMesepy 00710 MaJl KbITbIHaH ajblHraH Onoxxep ceMupTkuy 1000 kr Onosxxep
CEMUPTKHYKE JKaHAa >KbUIKbl KBITBIHA CAIBIIITBIpMANYy 9,6 T KeIl SKEHIUTHMH
KepcoToT (3- Tabnuia). BUONOTHSIBIK Kep CEMUPTKUYTHH opTouo pH xaHa
TeMIIEpaTypachl THELIENYYIyTYHo *kapama: 7,55+0,53 sxana 34,8+0,76 °C.

KyH paauanuscelHBIH KbUT OO0 ©3repylly, alMakThiH Teorpadusiibik
keHaurune (44 rpagyc TYHOYK KeHIurw.) sxkapama 145,8 kB1/M? MaTemaTukaibik
KYTYY kaHa 76,7 kKBT/M?-aif cTaHIAPTTHIK Y4ETTO0 MEHEH HOPMAJIAYy OOIyIITYpYY
MbIH3aMbIHa Oall UileT.

44 rpamyc reorpadusAIbIK KEHIUKTETH aiMakTa KYH paJualusChIHBIH
y4ypJarbl MAaHUCHH aHBIKTOO YUYH TEHJIEME aJIbIHTaH:

P.=-7,13-2+ 90,26t — 24,39, (23)

MBIH/IA, t— yOaKbIT.

Byn bIKMaHBl KOJJJOHYY MEHEH, allMakTbIH reorpausijiblKk KEHAWTW Y4YYH
OKIIOLI TEHAEMENIEPAH Ublrapca 00JIoT.

AliMakTa (TYHAYK KEHAMKTUH 44 rpaaycy) KYH paJHalMsIChIHBIH OPTOYO
MaanucH kb1 nuunae 0,449 kBr/m?-ait qp1 Ty3eT. OpTO dcen MeHeH anranaa, 1 m?
KYH DHEprusicbiH opHOTYY 0,5 KBT ka 4elnH sHeprust eHaype ajar.

KbIpreI3cTaniblH  4akaH JapblulapblHBIH OPTOCYHJAArbl OPTOYO CYYHYH
arbIMBIHBIH MHTEpBaIAapbl 3,353 M%/c MaTeMaTHKanbIK KyTyy »aHa 2,54 m/c
CTaHJAPTTHIK YE€TTO® MEHEH 3KCIHOHEHLHUANJIbIK OeJYLITYPYYy Mbli3aMblHA Oaii
uier:

S (Bep)=0,62-¢70217B (24)

Oprouo cyynyH arbiMbl (Qe = 3,122 M%/c) MeHeH TOMOHKY OachIMIarsl
MUKPO ['DC 31€KTp SHEPTUICHIH UIITEN YbITaT:

P=Q., H-gm=3122(1...2)-9,81-:0,7 = 21,4...42,8 kB,
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YKaHa MUHUMAJIJYy arbiM Y4YyH (Qmin=0,652m3/c), P=4 ,48...8,95 kBT.

[ITamanaplH OPTOYO BUIIAMJIBITHI IAMAJJIBIH JOHTOJOTYHYH OMWUKTUTHHIES
(8M) 3,5 m/c. lllaman MOHTONOKTYH KECWJIMIIUHEH YOaKbIT OWPIUTHHIC OTKOH
abaHbIH ICENTENNeH KUHETHKAIBIK 3HEeprusichl 3,25 kBT.

KbikThl Kalipa MIITETYY jKaHa 3bISHCHI3AAHABIPYY OOIOHYA CYHYIITAJIBII
JKaTKaH TEXHOJIOTHUSUIBIK TPOLECCTUH CXEMAChlH KOJJIOHYY, JKbUI — CAalbIH
YBIrapbUTyydy KBIKTBIH Maccachkl OpTo4uo 1635 TOHHAHBI TY3r6H OPTOYO YapOaHbIH
HETU3UH/IE KbUT caiibiH 1333 MUH coMAyK 3KOHOMUKAIBIK (P dekT Oepet, aHbiH 480
MUH coMy Ouoraszzpl naijananyynas, 853 MUH coMy OMOXEp CEMUPTKUYTEPJICH
TYLIOT.

KOPYTYHIAYJIAP

1. Man 9yapOaybUIBITBIHBIH OHYTYITY MEHEH Kaiipa Kapalyydyy YHHKH 3aT
KaTapbl KbIK Maccachl J1a ©CYY TeHIeHIUsAChIHA 33. Keipre3 PecnybnukachiHaarst
MaJIJIbIH YKaHa KaHATTyyJapAblH CaHbl KbUIbIHA 5,5 MUJIJIMOH TOHHAra >KakblH KbIK
TONTOOHY KaMChI3 KbuIaT. KbIKTHI Kaiipa UIITETYYHYH 2P HEKTUBAYY K0Ty Ouoras
TEXHOJIOTUACHI 00Ty CaHalaT, all | TOHHA KbIKTaH, KBIKTBIH TYpYH®e xkapaiia 40...70
M OMorasapl JKaHa YMHKM 3aTTarbLiaii 2JI€  ©I4eMIO OCYMIYKTOp Y4YyH
a3bIKTaHABIPYYUy 3aTTapAbl KaMThiraH 960 Kr OMoKep CEMUPTKUUTH OHAYPOT.bup
KyO OMOTa3bIH KYHYY KbUTyyayTy 25 mJKra »xerer.

2. AnbICKbl aWbul  yapba TY3YMIOPYHYH OJJEKTp KyOaTTyylayryHYH
TOMOHJIYTYH 3CKE allyy MEHEeH, Mall yap0a KaJIbIKTapblH (KbIK ©3YHYH Kaiipa
XKapaiayyuy YMIKH 3aThl KaTapbl) Kailpa UIITETYY apKbUIyy alap/ibl SHEPTUSI MEHEH
KaMChI3 KBUIYYy MYMKYHUYJIYKTOPY TalJ00r0 ajbIHIbI, OMOra3 OpPHOTMOCYHYH
HETU3TM TEXHOJIOTHUSJIBIK CXEMAChlH JKaHa MapaMeTpiiepUH HETU3J00 Y4YYH
MaceJseNepu KOyra )aHa 4edyyre MyMKYHIyK Oepau. MbiHa Maiia aitbin yapOa
TY3YMJIOPYHYH ©3r0UeIYKTOpPY, KBIKTBIH ap KaHIall TYpPJIOPYHYH XUMUSIIBIK
KYpaMbl )KaHa CTPYKTYPaAJIbIK- MEXAHUKAJIBIK KACUETTEPHU ICKE aJIbIHAT.

3. Keipreiz PecnyOnukachiHBIH =~ aiiMakTapbl OOrOHYA JKaHbIOApIapaAbIH
TypJiepy OOIOHYA KBIK YbITAPYYHYH MbIH3aM YEHEMAYYJIYKTOPYH >KaHa ajapbl
0aryy bIKMachIH U3WJIJI©OHYH HaThblibkaapsl KbIKThIH 20% O oonycynaa, 17,7%
Hapsin o6mycynaa, 16% XKanan- Aban obnycynaa, 15,9% Yyit obnycynna, 13,7%
blcwik- Ken obnycynna, 9,5% batken obnycynna xana 7,1% Tanac obnycyHna
TONTOJTOHYH KOPCOTTY. byn MaanmpiMaTTap OMOpPEaKTOPAYH KOJIOMYHO BLIAWbIK
Oonora3z OpHOTMOJIOPYHYH CTaHAAPTTHIK aCCOPTUMEHTHH UINTEN YBITYY YUYH HETH3
Gonyn KeI3Mar Keuiran— 4,25;8,51; 12.77; 17.03; 21,28 m® (hepmepnux yapbanap
YUYH).

4. buora3 OpHOTMOCYHYH >JIEMEHTTCPUHHUH JKaHa ailllaHa- 4eHMpe MEHEH
KBUTYYJYK alMalryyHyH Moaenu auddepeHiuanabplk TeHIeMe TYPYHAO UIITEInIl
YbIKKaH, ajl aijlaHajarbl adaHbIH TEMIIEpaTypaChIHBIH ©3TOPYIIYHYH ap KaHJan
TYPJIOPY YUYH: KECKUH, ChI3bIKTYY, SKCIIOHEHIIUAJBIK )KaHa TAPMOHUSIIBIK ©3repYY
Y4yH dYeuuMmre 33. buoraz OpHOTMOCYHYH KbUIYYJYyK aJIMallyyCyHYH
CTPYKTYPAJIbIK MOJIEIN MIITEJIUI YbIKKAH, ajl XKbUIYYJIyK OYJArblHbIH XKbUTYYITYK
KYYYH, My3JaTyydy 3aTTbIH TEMIIEpPaTypacblHbIH ©3repYy AWHAMHUKACBIH KaHa
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cyOcTpaTThl OEpuIITeH TeMmIeparypara 4eiuH >KbUIBITYY YOaKTHICBIH HETHU3/100Te
MYMKYHIYK Oeper.

5. CyOcTpaTThlH palroHAIIyy KaThIlibl (ap KaHgail Typaery KbikTeiH (H)
KaMbIlll TaapeHAbBUIapbl MeHeH apanammackl (K)), H/K: 6om0 Man Keirkl y4yH
19,4:1xr; KOMIyH KbII'bl MEHEH TOOKTYH KBIT'bIHBIH apanammacsl yayH OK 19,4:1kr;
KBUIKBIHBIH KbIThl YUyH JI 21,5:1 k1. Ap KaHnail TypJiery Kblk MEHEH cyOCTpaTThlH
OpPTOYO HBIMAYYJYTY: 0010 MaJIIbIH KbITbl MeHEH (74,4%); OK apanammacsl MEHEH
(71,7%); xbUIKbIHBIH KbIThI MeHEH JI (68,1%).

Bbyn Tunrtern cyOcTpaTTapblH HBIMAYYJIYTYHYH 48 caaTTblH WYUHE
TOMOHJIONTY THEIIeNyYayryHe xapama 19,36%, 18,6% xana 21,9% Ty3ay (TYHKY
yOaKBITTBI SCEIKE alyy MeHeH abaHbIH Temreparypachinbii 27...34°C muanaszonno
©3repYIly MEHEH) OHOpeaKTOpPro IKYKTee aljblHIa KEepeKTyy cyocTpar
HBIMIYYJyryHa (85-92%) keTyy Y4yH KONIyJraH CyyHYH Maccachl HETU3MHEH
cyOcTpaTThiH OamTankbl HBIMAYYIYTYHaH Ke3 KapaHabl. Mucaibl, HBIMIYYIyTY
74,4% GonroH ManabiH KbIrbl 0ap cyoctpatka 100 kr cyOcTpat yuyH 74,3 Kr cyy
(36 °C) konrynar.

6. buora3 opHOTMOCYHYH MIITO® MapamMeTpiiepyd HETU3NyYy: OMp HapTHUsHbBI
KYKT00 yOoakThIChl (200 kr)— 3,744 0,952 MuH; cyOCTpaTThIH KHHMHKHN OOITYKTOPYH
Jaspaooro OaimaHeIITYy TOKTON Kanyy— 2,881+ 1,067 MyHeT; OuopeakTtopay
cyOCTpaT MEHEH KYKTOOHYH OHAYPYMAYYIYTY 1947,9 kr/caar; ky6arryyayry 10 m®
00JTOH OMOPEaKTOPAYH KOJIOMYHYH 2/3 O6JyI'YH TONTYPYYHYH KaJIbl YOAKTHICHI
3,42 caarThl TY30T; OMOPEAKTOPAYH KPUTHUKAIBIK TOJITYpPYYy AeHr3iu— 1710mwm;
OnoXxep ceMupTkuuTepau TYmypyy yoakteicel (200kr)— 3,613+1,062 mun; 6666,6
KI CcaJIMakTarbl CyOCTpaTThl HWINTETYYHYH TONyK mukiau- 21,22  KyH
(«OMopeakTopAyH aiinanyy y0OakThICEI»); cyocTpartsl (56°C TemMnepaTypara yeiinn
BICBITYY yOakThIChI- 115...122 caar; cyOCTpaTThIH TaOUTHII My3aTyyCYHYH OPTOYO
BUIIAaMIBITEI-  5...5,5 Trpagyc/cyTka; KbUIYyyJdyK OJHEPTUsiIChIH Kepektee 36,26
kBt-caar; ap Oup 5,4 caar cailblH OMOpPEAaKTOPAO CYOCTpPaTThl apajaliThIpyy
KBIIITBHITHI; apalallThpyy Yy3akTbilbl— 16...19 MuH; CcyOCTpaTTblH aKTUBIYY
aupITyy Me3ruwin (6666,6 kr)- 12 cyTka; OuorasasiH ybIrbimb— 42,66...50M%/T (
6010 Man KbIrblHaH), 39,78...44,89m%/1 (OK xbirbiHan), 36...39,99M%/T (KbUIKbI
KBITBIHAH).

A¥iMakTa (TYHAYK KEeHAMKTUH 44 rpaaycy) KYH paJualMsIChIHBIH OPTOYO
Maaaucu xbul munHge 0,449 kBt/m2. KeIprei3craniplH 4akaH JapbisijapblHbIH
opTouo arsiMbl 3,353+2,54 m¥/c.

7. KbIKTBI Kaiipa MINTETYYHYH >KaHa 3bISHCHI3IAHJBIPYYHYH CYHYIITAJIbII
KATKaH TEXHOJOTUSUIBIK MPOLECCUHUH CXEMAaChlH KOJIJOHYY JKbUIbIHA OPTO 3CEI
MeHeH 1635 TOHHaHBI TY3TOH KBIKTBIH MACCaChl OPTOUO YapOaHbIH HETU3UH]IC KbLIT
caitbiH 1333 MHUH COMAYK KOHOMUKAIBIK d(()EeKT OepeT, aHbIH UUUH]Ie OHOTa3 bl
KoioHyy 480 MUH coM jkaHa OUOXKep CeMUPTKUY 853 MUH COM.
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OcmonoB  KanapOexk blcmanoBuutun  05.20.01- aiibln  yapOachIH
MEXAaHM3AUMSJOOHYH TEeXHOJOTHSJIAPbI KAaHA KAapaxarrapbl aJAUCTUIH
00IOHYA TEeXHUKA MIMMACPHUHMH KAHIAMAATHI MMM JapPakacblH U3CHYYI0
«@epMep 4apOanapbIHBIH MAPTHIHAA (QUILTHPJAYY LeHTpHuyracel 0ap
O0Mora3 OpHOTMOCYHYH IapaMeTpJIePHH KAaHA KBIKTHI Kalpa HIUTETYYHYH
TEXHOJIOTMAJIBIK NPOLECCHH HEIM3100» TeMAChIHAAIbI JUCCEPTALMACHIHBIH

PE3IOMECH

Tyiiynayy ce3mep: Kbk, Ouoraz opHOTMOCYy, depMmep uyapbanapsl,
neHTpudyra, 6uoras, OMoKep CEMUPTKUY, KaMbIIl 6CYMAYKTOPYHYH TaJKaH/IaPhl,
Maijanareid, cyocrpar.

N3uane60HYH 00beKTHCH: KBIKTAP/Ibl Kaiipa UIITETYYHYH T€XHOJIOTHSIIBIK
IpoLecCcH, 4YakaH ailbl yap0a TY3yMIOpPYHYH IIApTTapblHAAa KUYM Owuoras
opHor™ocy (KG narentrep Ne261, Ne305).

N3un166HYH MaKcaThl: KBIKTHl Kailpa HINTETYYHYH TEXHOJOTHSIIBIK
IPOLIECCUHUH JKaHa ailbll yapOa Ty3yMAOpYyH Ouoras ’kaHa OMOXKep CeMHpPTKHUY
MEHEH KaMChl3 KbUIyy Y4YYH OHOraz OpHOTMOCYHYH KOHCTPYKTOPIYK-
TEXHOJIOTUSIIBIK CXEMAChIH HETU3/100.

H3unnee Meroaaopy: HU3WIAEOHYH METOAOJNOTHSUIBIK HETU3U OO0dyIl
TOMOHKYJIOD CaHaJlaT: KJIACCUKAJIBIK MEXaHUKaHbIH TEOPUSIChl, OMOpPEaKTOPAYH
KBUTYYJIyK OaJlaHCBIH 3CENTee, WHKEHEPAUK ICENTeesop KaHa CTATUCTUKAIIBIK
MaTepHalIap/bl HIITETYY bIKMalaphl.

AJIBIHTaH HATHIKAJIAP KAaHA AJapAblH JKAHBUIBITBI:  KBIKTHI
UIITETYYHYH TE€XHOJOTHSIIBIK MPOIECCUHUH KaHbl CXEMAaChl CyHYIITAJIbl; JKaHbI
©3reYeJTYKTOPre 37 YakaH albll yapOa UIIKaHajJapbl Y4yH OMora3 OpHOTMOCYHYH
KOHCTPYKTOPAYK-  TEXHOJOTMSUIBIK ~ CXE€Machl  HWIITEIUI  YBIKTHI;  OHoras
OPHOTMOCYHYH 3JIEMEHTTEPH ’KaHa ailllaHa- 4elipe MEHEH KbUIYYJIyK aJIMALIYyHYH
KaNMbl jKaHa CTPYKTYPAJbIK MOJIEIAEPU MIITENUIT YbIKTBI; KBIKTBIH ap KaHJaau
TYPJIOPYHYH >KaHa KaMbIIITHIH TajdkaHaapbeiubiH (H/K) panmonannyy kaTeimrapsl
HEru3JeNIu: YUIyH KbIrbl YuyH (19,4:1); KOWIYH KbITbl MEHEH TOOKTYH KBITBIHBIH
apaammacskl YIYH (19,4:1); )KbUIKbIHBIH KbITHI YuYH (21,5:1) (MbiHIa H— KBIKTBIH
Maccachl, KI; K— KaMbllll TaJKaHBIHBIH MAacCachl, KT).

Koanonyy napaxkacel: dhepmepauk (apliikaH) yapOanapbiHia )KaHa albLI
yapOa KOONepaTuBIEpUH/IE.

Koanonyy uweiipecy: Man jkaHa AbIMKaHYBUIBIKTBIH YakaH albul yapOa
TY3YMAOPYH/IO, aiiblll 4ap0a >KOropKy OKYY >KalJapblHbIH OKYY IPOLECCUH/IE.
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PE3IOME

auccepranuu OcmoHoBa AKanapOeka blcmanoBuua Ha TEeMY:
«O0ocHOBaHME TEXHOJOTHYECKOr0 Tmpomecca mnepepadoTKM HaBo3a H
napaMeTpoB 0OHMOra3oBoii yYCTaHOBKH ¢ (uiIbTpywomeii uneHTpudyrom B
yCJI0oBUAX (epMepCKUX XO3MIHCTB» Ha COHCKAHUE YYEHOM CTeleHH
KaHJAUJAaTa TeXHHMYECKHMX HayK mno cneuuajbHoctu 05.20.01- TexHoJ0rMH
U CPeACTBA MEeXaHU3AlUM CeJIbCKOIro X03siiicTBa

KaoueBble ciaoBa: HaBo3, OwuorasoBas yCTaHOBKa, ¢epMepcKue
X03siicTBa, TeHTpudyra, Ouora3, OuoymoOpeHHWe, OMMIKAa KaMBIIIHTOBBIX
pacTeHHiA, U3MEIBYUTENh, CyOCTpaT.

O0beKT nccie10BaHUs: TEXHOJOTHIECKHI TpoIiece mepepaboTKu HaBO3a,
MajiorabaputHas 6mora3zoBas ycraHoBka (mateHTsl KG Ne 261, Ne305) B ycmoBusx
MaJIbIX CeNbX03(hopMUpOBaHUH.

Heap wucciaenoBanusi: OOOCHOBaHHWE TEXHOJOTHMUYECKOrO  Ipoliecca
nepepaboTKM HaBO3a M KOHCTPYKTHBHO- TEXHOJIOTHUECKOH CXEMBI OHOTra3oBOM
YCTaHOBKH JIsl CHA0KEHUS CeNIbX03(OpMUPOBaHU OMOTAa30M U OMOYI00pEHHUEM.

MeToabl HCCIeI0BAHMS: METOIUIECKYIO OCHOBY MCCIIEIOBAHUS COCTABUIIN
TEOpHUsl KIIACCHYECKOM MEXaHWKH, pacdeT TeIyIoBoro OanaHca OWoOpeakTopa,
WHXCHEPHBIC PACUeThl M METOJIbI 00PA0OTKH CTATUCTUICCKUX MATCPHUAJIOB.

IlonydyeHnHble pe3yjbTaThbl U MX HOBHM3HA: TPEUIOKEHA HOBas cXema
TEXHOJIOTUYECKOTO  Tporecca MmepepaboTku U 00e33apaKMBaHMsl  HABO3a;
pa3paboTaHa KOHCTPYKTHBHO- TEXHOJOTUYECKAst CXeMa OMOTa30BOM yCTAaHOBKHU JIJIS
MaJIbIX CEIbX03()OPMUPOBAHUY C HOBBIMH MPU3HAKAMU; pa3paboTaHbl o0mmas u
CTPYKTYpHasi MOJICJIA TETUIO0OOMEHA MEXIy dJIEMEHTaMHU OMOTa30BOI yCTAaHOBKHU U
C OKpY’Karolien cpeioif; 000CHOBaHbBI PallMOHAIBLHBIE COOTHOILICHUS Pa3HbIX BUIOB
HaBo3a U KambluTOBbIX onwiok (H/K): mms naBoza KPC(19,4:1); mns cmecu
OBEYbEro HaBo3a U KypuHoro nmometa (19,4:1); nna naBosa nomaneit (21,5:1) (rae
H- macca HaBo3a, kT; K- Macca KaMbIIIIUTOBBIX OMUJIOK, KT).

CreneHb MCNOJB30BaHUA: B (pepMepcKkuX (KpECThIHCKUX) XO34MCTBaxX U
CEJIbX03KOOIEPATUBAX.

OoJaacTb NpPUMEHEeHHUS B MaJIbIX arpoopMHpoOBaHUAIX
’KUBOTHOBOJIYECKOTO M PACTEHUEBOAUECKOI0 HAIIpaBJIEHUs, B YUEOHOM Ipolecce
arpapHbIX By30B.
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SUMMARY

dissertation by Osmonov Zhanarbek Ysmanovich on the topic: “Justification
of the technological process of processing manure and the parameters of a
biogas plant with a filter centrifuge in farm conditions” for the academic degree
of Candidate of Technical Sciences in specialty 05.20.01 - technologies and
means of agricultural mechanization

Key words: manure, biogas plant, farms, centrifuge, biogas, biofertilizer,
sawdust of reed plants, grinder, substrate.

Object of study: technological process of manure processing, small- sized
biogas plant (KG patent No. 261, No. 305) in the conditions of small agricultural
formations.

Purpose of the study: substantiation of the technological process of manure
processing and the design and technological scheme of a biogas plant for supplying
agricultural formations with biogas and biofertilizer.

Research methods: the methodological basis of the research included: the
theory of classical mechanics, calculation of the thermal balance of the bioreactor,
engineering calculations and methods for processing statistical materials.

The results obtained and their novelty: a new scheme for the technological
process of processing and disinfection of manure is proposed; a design and
technological scheme of a biogas plant for small agricultural enterprises with new
features has been developed; general and structural models of heat exchange
between the elements of a biogas plant and with the environment have been
developed; rational ratios of different types of manure and reed sawdust (N/K) are
substantiated: for cattle manure (19.4: 1); for a mixture of sheep manure and chicken
manure (19.4:1); for horse manure (21.5:1) (where H is the mass of manure, kg; K
Is the mass of reed sawdust, kg).

Degree of use: in farms and agricultural cooperatives.

Scope of application: in small agricultural formations of livestock and crop
production, in the educational process of agricultural universities.

26



