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HNHITHUH KAJIIIBI MYHO310MOCY

JluccepTauMsiHbIH TeMACBIHBIH aKTyaJayyayry. YakaH aiibin 4apba
TY3YMAOPYH SHEPrus MEHEH MIIEHMMJlYY KaMCBI3[00 jKaHa aijaHa- 4elpeHy
KOproo aiipi1 yap0a WIMMHHUH apTHIKYBUIBIKTYY MWIASTTEpUHUH Oupu Ooirym
caHajar.

JIyiHOHYH KOINTOereH MaMIJICKETTepH, aHbIH HWUYWHAEC OW3IMH ©JKe Ja
SHEPrUsHbIH Kaipa kapainyydy OyJaKTapblH MaiiialaHyyra e3re4e KeHYyJ
OypywaT. DHeprusiHplH Oyn TypiepyHe Ouomacca (HETM3MHEH ailbll 4vapOa
MaJIbIHBIH KbIThI) KHPET, aHbIH TYHHOJIYK dHEPreTUKaIbIK Oanancrarsl yuayury 18%
TY3OT.

Keipreiz PecnyOnukacbiHna aiipin uyap0a jkaHbIOApIIapblHBIH KaHa YH
KaHATTYyJIAPBIHBIH KBITHI ydypJa 5,5 MIIH. TOHHara >KakblH TONTOOHY bLJIbIHA
KaMChbI3 KblJIaT. MaJiibl KOp0ooJ10 OaKKaH/a KbIKTBIH TONTONYIY Oy MaccaHbiH 1/3
O6enyryH xe 1,83 MIIH. TOHHaHBI TYy36T . bUora3 TeXHOJOTUACHIH KOJIJIOHYY MEHEH
Kaiipa minreryyne 1,83 MiIH ToHHa canmakTarkl Kbiktad 90,3...133,5 min M2 Guoras
*aHa 1,8 MJIH TOHHA OHOXKEp CEMUPTKUY OOJIYHYI YbIraT. DHEPreTUKAIBIK YUIKH
3aT Karapbl KBIKTHl Kaipa HWINTETYY aHbl YTHIACIITUPYY MAacCelIeCHH YeuerT,
KYHOCKaHa Ta3JapblHBIH UBITHIIIBIH a3aiTaT, Mai uap0a WMapaTTapbIHBIH
OKOJIOTHSIIBIK a0alIbIH JKAKIIBIPTAT KaHa KAIMBICBIHAH KapaThUIBIIITH KOPTOOTO
Oenruryy OUp cajbIM KOIIOT.

Yakan aiipim uyap0a TY3YMAOPYHYH 63reuesyry, amapaa adbll uapOa
’KaHbIOApIApBIHBIH ap KaHJal Typiaepy Oarbuiat. Omoro xapaiia (U3NKaJIbIK )KaHa
XUMHUSAJIBIK KacueTTepu OOroHYa OMpU- OMpPUHEH ailbIpMajiaHbIl Typras, ajapibl
Kalipa UIITETYY TEXHOJIOTUSICbIHA ©3YHYH ©3reuellyKTOpYH TaHYyYJIaraH KbIKThIH ap
KaHgai typiepy 6ap. OmoOHIyKTaH, YakaH abul 4apba Ty3yMaepy Y4yH Ouoras
OPHOTMOJIOPYH HIITEN YbITYyJda KBIKTBIH OyJl ©3reuyeiayKTepYH, OIIOHAON 3Je
CBIPTKA YBITApbUITaH KBIKTBIH CYTKaJbIK (MKBUIIBIK) MAacCaChlH 3CKE alyy 3apbli,
aHTKEHH OMOpEaKTOPAYH KOJIOMYH HErM3IH 3JEMEHT KaTapbl TaHJI00J0, OPHOTYY
KBIKTBIH OCpUJITeH MaccachliHa yKaparia 00JIoT.

JluccepTalMsIbIK MII 4YakKaH aiibll yapOa UIIKaHaJapbIHBIH IIAapThIHIA
3aMaHOan TEXHOJIOTUAHBI KOJJIOHYY MEHEH KbIKTap/bl Kalipa UIITETYY MAaceIeCHH
yeyyyre OarbITTainrad. TeopusyIblK jKaHa SKCIEPUMEHTANABIK H3UIA06JI6pAYH
HETM3MHJE€ KbIK HWIITETYYHYH TEXHOJOTHSUIBIK IPOLECCH JkaHa Ouoras
YCTaHOBKACBIHBIH HETU3TU apaMeTpJiepy HETU3/IENITeH.

NmTuH apThIKYBUIBIKTYY HWJIMMHI 0arbITTap MeHeH OailyIaHbINIbI:
mucceprammsuibik um KM, Cxpsioun ateiagarsl KeIprei3 yayTTyk arpapbik
yauBepcuteTrHae «Kaiipa xapanyydy sHeprus OylakTapbIHBIH 0a3achlH/Ia YaKaH
alipul 4yap0a TY3YMIOPYH OHJIEKTP SHEPrusicbl MEHEH KaMChI3/100» TapMaKThIK
WIMMUNA- TEXHUKAJIBIK MporpamMmainapra bUlalblk askrtarad (makyngamyy YN-
18/13) sxanma «BerepuHapablk OOBEKTUIEPAVUH (BaHHAIAPIBIH) HKOJOTHSIIBIK
a0asblH aKapUIUAJANK SPUTMENIEPIU 3bITHCHI3JAHIBIPYY K0Ty MEHEH KaKIIBIPTYY»
(makynmamyy -214-14), Keiprez PecnyOnukaceiapiH bunum Oepyy jkaHa uiaum
MUHHCTPIIUTU apKbUIYY UILKE alllbIPbUITaH.



M3ungeenyn MakcaThbl. UW3WIAOOHYH MaKCaThl  KBIKTApAbl — Kaiipa
UIITETYYHYH TEXHOJIOTHSJIBIK MPOILIECCUH KaHa aWbul yapba Ty3yMIepyH Ouoras
KaHa OMOXKEp CEeMHUPTKHY MEHEH KaMChI3 KbUTyy YYYH OMOTra3 CTaHIUSCHIHBIH
KOHCTPYKTOPAYK JKaHa TEXHOJOTHUSIIBIK CXEMAaChIH HETHU3/100.

Bbyn Makcatka )eTyy YUYH TOMOHKY MHJIIETTEP YCUIIIIN:

-pepmep yapbasiapIbIH JKaHa KOOTIEPaTUBIMK YapOaiap/bH 63re4eyKTopyH
ACKE allyy MEHEH OOJTOH TaxpbliOaHbl KAIMBLIOO aHa OMOra3 OpPHOTMOCYHA
aJITavKbl TAANTapbl TY3YY;

-MaJIbIH TYPYHO, CaHbIHA KaHa ajap/bl KaApMOO BIKMAChIHA jKapalla aibul
yapba TY3YMAOPYHAO® KBIK YbITapyyHY H3WIIAO6 jKaHa YIIyJd MaalbIMaTTap.IbIH
HETHU3HH/Ie OMOPEaKTOp KOJIOMYHYH CTaHIAPTTHIK OTYOM/IOp AHANAa30HYH aHBIKTOO;

-4yakaH alpl1 Yapba TY3yMIAOPYHYH IapTTapblHA bUIAWBIKTAIITHIPHUITAH
Omora3 OpHOTMOCYHYH KOHCTPYKTOPAYK-TEXHOJOTHSUIBIK CXEMAChIH UIITET YBITYY
’KaHa aHbIH PaIlMOHAIYY MapaMeTpIICPUHIH MaaHUJICPUH HETU3/100;

-KBIKTBIH ap KaHJIall TYPJIOPYHYH HBIMIYYJYTYHYH YOQKbITTBIH OTYIIY MCHEH
©3TOpPYIIYH jKaHa CyOCTpaTTBIH JKaHbl TYPYH HaspIOOHYH KUHUMHKK ATaObIHA
HBIMJTYYJYKTYH TAacCHUPUH HM3WI166 (KBIKTBIH TYPJAOPYHYH KaMBIIITBIH TajJKaHbBI
’KaHa Cyy MEHEH apanammackl 85-92% HbIMAYYIIyKKa YeHHH) );

-KYKTOITOH  CyOCTpaTTBIH MacCachlH J3CKE€ alyy MEHEH aHBbIH
napaMeTpiiepuHe, aublTyy PEeKMMHUHE JKaHa aijlaHa-9elpeHYH TeMIiepaTypachiHa
’Kapaiiia Ouora3 yCTaHOBKACBIHBIH KbUTYYJIYK MYHO3/10MOJIOPYH H3UJI/160;

-UIIIKE TEXHUKAJBIK-9)KOHOMUKAJBIK 06aa 0epyy.

N3ungeenyn o0bekTHCHM OONyN  KbIKTapAbl Kalipa  UWIITETYYHYH
TEXHOJIOTHSIJIBIK MPOIECCH, YaKaH aiibul yap0a TY3YMJAOPYHYH IIapTTapblHa YakaH
ouora3 crannusacel (KP marent Ne 261 sxana Ne 305) cananar.

N3uaneenyn npeaMeTH OWOrasfablH KaHa OWOXEpP CEMHPTKUUYTHH
YBITBIIIBIHBIH TEMIIEPATYPAIIBIK PEKUMIE, «OMOPEAKTOPIYH ailflaHyy yOaKThICHIHAY»
KaHa OMOPEaKTOPro >KYKTOJIreH CyOCTpaTThIH MaccachlHa KO3 KapaHIbUIBITBIH
AHBIKTOOYY MBIN3aM Y€HEMIYYIYKTOp OOJTOH.

N3ui166HYyH METOMOJIOTHSJIBIK  HErM3MHE  TOMOHKYJIep  KHUPIEH:
KJIACCUKAJIBIK MEXaHWKAHBIH TEOPUSIChl, OMOPEAKTOPAYH >KBUIYYJIYK OallaHCHIH
ACENTOeO, NHKEHEPIUK ICENTOOIOp )KaHa CTATUCTUKAIIBIK MaTepuaaapibl UIITETYY
BIKMaJIaphbl.

Nt wiauMMHM#d  KAHBLUIBITBI: -KBIKTHl Kaipa MIITETYYHYH JKaHa
3bISHCBI3AAHABIPYYHYH  TEXHOJOTHSUIBIK ~ TPOLIECCUMHUH  KaHbl ~ CXEMAaChl
CYHYILITaJbl: CyOCTPATTBIH 3KaHbl TYPYH HafApaoo (ap KaHJald TYypAery KbIK
KaMBIIITHIH TAJKAHBI )KaHa CYy MEHEH OeJITHIIYy MPOMOPUHUSAArbl HBIMAYYIYyry 85-
92% apaJyiaiiMa MEHEH) - OMOpPEaKTOPro CyOCTpaTThl OONIYIITYPYY KOy MEHEH
KYKTOO - Ta3 KapMarbl4Thl OMOTa3 MEHEH TOJTYPYY - TYPTYY BIKMACBIH KOJJOHYY
MEHEH OHOXKep CEMUPTKMUTH TYUIYPYY >KaHa CYIOK JKaHa KaTyy KbUIbII
dpakuusiapra 6einyy;

- yakaH aipul yap0a Ty3yMIepy Y4YYH >KaHbl ©3re4eJyKTepre 33 OO0JIrOH
O0uoraz OpPHOTMOCYHYH  KOHCTPYKTOPJYK-TE€XHOJOTHSUIBIK CXEMachl HILITEIHUI
YBIKThI: aBTOHOMUSLITYY; T€()JIOH MEHEH KanTajlraH O0MopeakTop TOMOHKYJIOp MEHEH
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xaOapUIraH: cyOcTpaT Aaspo0 YUYH apaiallThIprbld; OHOXKEp CEMHPTKUYTH
dbpakuusiapra 6enyy yuyH neHTpudyra; kaipa xxapaiyydy sHeprus 0Jiory;

- KBUTYYJIyK OyJIarblHBIH KBUIYYJIYK KY4YyH, MY3JaTyydy 3aTThIH
TEMIIEPaTyPaChIHBIH ©3rOpYYy IMHAMUKACHIH )KaHa CyOCTPATThI bICHITYY YOAKTHICHIH
HETU3/106T6 MYMKYHAYK Oepyydy Ouoraz OpHOTMOCYHYH  DJIEMEHTTEPUHUH
OpTOCYHJArbl KaHa aljlaHa-4eMpe MEHEH KbUIYYJIYK aJIMalllyyHYH >KaJIbl KaHa
CTPYKTYpaJIbIK MOJICTIACPU OCPHIITeH TeMIepaTypara UIITEIHUI YbIKKaH;

- ap KaHJall TypAery KbIK MEHEH KaMmblllIThiH TajdkaHbiHbIH (H/K)
palMOHAYY KaTbIIIbl HETU3IEIAN: UHPU MYMY31YY MaiablH KbIrbl YUyH (19,4:1);
KOWJIYH KbIThl MEHEH TOOKTYH KBITHIH apaiamTeipyy Y4YH (19,4:1); KbUIKBIHBIH
KbITBI YUYH (21,5:1) (Mbiaaa H — KbIKTBIH Maccachl, KT, K — KaMbIIITHIH TaJKaHbIHBIH
Maccachl, Kr).

M3unneeHyH mnpakTHKAJIBIK MaaHucH. KBIKTBI Kaiipa HINITETYYHYH
UIITEINN YbIKKaH TexHojoruschl Keipreiz PecnyOnukackiHbiH Albul 4yap0Oa
MUHUCTPIAUTUHUH VHHOBAIUSIIBIK TEXHOJOTHUSIIAPb MEXaHUKAJIAIITHIPYY, alblI
gap0ba Koorlepanuschl JeMapTaMEeHTH XKaHa VHHOBAIUSIBIK arpoTEXHOJIOTHSIIAP
Oopbopy TapaObiHaH OCKUTUITEH OHOTa3 OPHOTMOCYHAa KapaTa OallTanKbl
TajanTap/abl UIITEM YbITYY YUYyH Heru3 6omyn cananat (mpotokost Ne 3, 2023-x. 10-
HOSIOPB). OHAYpYIITYK Macenenepau yeuyyae Cokynyk paionysaars: [1.I1lomokos
aTBIH/IATBI alBLT Yap0Oa KOOTIEPAaTUBUH/IE KYPTY3YIATreH Taxphiiioanap 180 6amr 6010
Maj jkaHa 6 aira deinHkd 125 Oam My300 Oarblibil, XKbUlbiHA 1635 ToHHA
CaJIMaKTarbl KbIK YbIFapyy MEHEH OHMora3 OpHOTMOCY >KbUIbIHA OPTOYO ACEN MEHEH
76518 M3 Guoras xana 1586 ToHHa OMOKEp CEMUPTKHY OHIYPYYTr® MYMKYHIYK
Oepepun kepceTTy. M3mnneeHyH HaThlibKamapblH HIIKe KUpruzyy «Topo»
KUKcemmpa (bumkexk 1m1.) okypry3yaay. JucceprauusiHblH — MaTepuaigaphbl
«ArpouHKeHepus» 0arbIThl 00I0HYA OKYY MPOIECCUHIE KOJIOHYYI jKaTar.

AJIBIHTaH HATBHIMKAJIAPABIH IKOHOMHMKAJIBIK MaaHucH. JKpuiblHa OpTO
acel MeHEeH Maccachl 1635 ToHHAHBI TY3reH Yap0aja KbIKThI Kalipa UIITETYY JKaHa
3BISTHCHI3JIAHBIPYY OOIOHYA CYHYII KbUIBIHTAH TEXHOJIOTHSUIBIK TPOIECCTUH
CXeMachIH KOJJOHYY KbUIbIHA 1333 MUH COMIYK JKajmbl naiga Oepe anaT: aHbIH
WYMHEH OMora3ibl naigananyy apkeuryy 480 MUH coM KaHa OMOKep CEMUPTKUUTED
853 MuH com.

Koproo yuyH KHpru3ujireH Heru3ru ;k000/10p: -KbIKThI Kalipa UIITETYYHYH
’KaHa 3bISTHCHI3JAHIbIPYYHYH >KaHbl TEXHOJIOTHUSICHI,

- apaNANITHIPTBIYTHIH, IEHTPU( YTAHBIH KaHa YPHEPTUSHBIH Kalipa Kapanyydy
OynakTapblHBIH OWPAWUTMHHUH JKalramryycy MEHEH dYakaH Kelemjery Owuoras
OPHOTMOCYHYH KOHCTPYKIMSCHI KaHa TEXHOJOTHUSIIBIK CXEMACHI;

- KBIKTBIH TYpY OOIOHYA cyOCTpaT AasipIOOHYH KaHbI BIKMACHI;

- OuMora3 OpHOTMOCYHYH DJJEMEHTTCPUHHMH J>KaHa aljaHa-4eipe MEHEH
AKBUTYYIJIYK alMallyyHYH aJIbl )KaHa CTPYKTYpaJIblK MOJEICPHH;

- Ouora3z OpHOTMOCYHYH HETH3/YYy UII IapameTpJiepu.

N3aeHyy4yHYH 2KeKe CaJIbIMbI. MIITUH MakcaThl TY3YJAY >KaHAa HU3UJIA06
KeWreiiepy 4yedymwi i, 4akaH OMOra3 OpHOTMOCYH HILTEIN YbITYYHYH HETH3WH]IE
KBIKTBl Kailpa WINTETYY >KaHa 3bISHCHI3NAHABIPYYHYH JKaHbl TEXHOJIOTHUSICHI



UIITEJIUI YbIKThI, TEOPUSIIBIK JKaHA SKCIEPUMEHTAIIABIK U3WII06JI6p KYPry3yiny
’KaHa aJlapbl Tal100 UILKE alllbIPbUIIbI.

N3u1166HYH HATBIAKATAPBIH aNPo0aUMAI00. AUCCEPTALUSIBIK UIITHH
HErM3ru K000J10py KaHa HaThliKajnapbl OasHAaIraH xaHa oexkutunre «Kamrap
WIMMH aHa arpoeHep ’kKail KOMIUIEKCH: IpolsieMaliap »aHa MepCleKTUBAIap»
aTTyy 3] apajblKk WIMMHA-TIPAKTUKAIBIK  KOH(pepeHuusuapaa:  bamksip
MaMJIEKETTUK arpapaslk yHuBepcutetu (Y gpa, BMAY, 2014-x.) ; « ArpapAbIK HIUM
a1 yapOachl yuyH» AnTail MaMJeKeTTUK arpapiablk yHuBepcuretu (bapnaysn,
AMAY, 2015); «Toonyy mapTrapjia aBTOTPAHCIOPTTOPJYH SKCIUTyaTalUsIIbIK
b PEeKTUBAYYAYTYH KOTOpyJlaTyyHYH KeWreiyiepy kaHa »xonaopy» Keiprsi3
uHxeHepauk akagemuscol (bumkek, 2015-x.); «num, OunuM, UHHOBAIMS KaHA
TEXHOJIOTHS: Keureiay 6aanoo, yeuyy xounopy» KP YUA, Mamuna kypyy kaHa
aBromaTuka MHCTUTYTY (bumkek, 2022); « IHHOBaUUAJIBIK TEXHOJOTHUSIIApP *KaHa
AJNJIBIHKBI YeuuMep» DI apaliblKk MHHOBALUSJIBIK TEXHOJIOTHUSIIAP YHUBEPCUTETH
(bumkek, 2022); «Toonyy aiimMakTapabl TYpPYKTYy OHYKTYPYYHYH >KaHbI
MYMKYHUYJIYKTOpPY: HMHHOBAIMsUIap »aHa KbI3MarTtamTheik», M.M. Anpliiea
ateiHgarsl  Om TexHoJorusielk  yHuBepcutetd  (Om,  2023)  «Man
yapOaybLIBITBIHAATE  WHHOBALMSUIBIK  TEXHOJOTHSIAp  KaHa  CAHAPUIITHUK
texHojorusimap» BPMUW  (ByTkyn pocCHSANBIK — MEXaHW3alUs HUHCTUTYTY)
denepanablk  WIMMUK  arpoumkeHepauk — O6op6opy  (MockBa,  2023):
«MammuHanapblH ~ TEOpUACHl, WIMMAMH JKaHa  OHAYPYLITYH 3amaHOan
yakbIpbIKTapel» M.Pa33akoB ateiHmarel KeIprel3 MaMIEKETTHK TEXHHUKAJIBIK
yuuBepcutetn (bumkek, 2024) .

IMyonukanusiaap: {uccepranusHelH Temacsl 0otoHuYa 11 unmumuil sMrex
*)apbisutanran, anbiH nanHeH SCOPUS a1 apanbik MaansiMaT 0a3ackiHaa 1 sMmrek,
RSCI 6aceimmanapeinaa 4 , naiganyy moaennepre Keipreiz PecniyOnmkachiHbIH 2
NATEHTH AJIBIHTaH.

JlucceprauMsHbIH CTPYKTYpaJaphbl KaHa KeJemy. Juccepranus KApULI
CO3MI0H, TOPT OOJIYMIeH, JKalmbl KOpyTyHAyJapaaH, 121  aTajgslmrars
oubimorpadusaad xaHa THpKemenepiaeH typar. Mm 185 6apak KOMIBIOTEPIUK
TEKCTTH , aHbIH nuuHzAe 41 6apak Tupkeme, 34 cypert xaHa 23 TabIUIIaHBI KAMTBINT.

JANCCEPTALIMAHBIH HETU3T'U MASMYHY

Kupuuyyae TeMaHbIH aKTyall1yyJayry, UIITHH MaKCaThl )KaHa MaceJeNepH,
WIMMHUH  JKaHBUIBIKTapbl, KOProoro  CYHYIITAJraH  HETH3rH  K000Jopy
(bopMyIHpOBKAJIAHBIT, TUCCEPTAIUATA KA MYHO316MO OCpHUJIET.

«MaceneHuH abanbl jKaHa M3WIJOOHYH MWIIETTEpU» JereH OUpPUHYH
0eaymae Keipreizcranma man 4apOaubUIBITBIH ©HYKTYPYYHYH Y4ypJlarbl a0aiibl
’KaHa MepCIeKTUBANIAPhI TAJIJIO0TO ajJbIHAT KaHa OIIOJ e yuyp/ia OMorasibl JKaHa
Ouoras TeXHOJOTHUSACHIH KOJJAOHYY MEHEH OMOXEP CEeMUPTKUUTEPAN OHAYPYY YIYH
Kalipa »Kapalyydy YHMMKH 3aT KaTapbl KbIK MAaCCAChIHBIH ©CYY TEHIEHUUSACHI
KopcoTysoT. KBIKTbI Kailpa HINTETYy »KaHa 3bISHCHI3JAHIBIPYY Y4YyH Oyl
TEXHOJIOTUSIHBI KOJIZIOHYY 3apbUIYbLIBITBI HEPTUSHBI YHOMJIOO, DHEPrUs MEHEH
KaMCBI3JJOOHY aBTOMATTALITRIPYY JKaHa aiijlaHa-4eipeHy Koproo O00HYA 3aMaHOaI
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tanantap mMeHeH maprrainrad (C.K. Keinsipanues, B.C. Abacos, C. Cydep, A.2K.
060308, B.A. bynapun, H.bl. Temup6aena, I'.A. [llabukoBa, M.C. Hapbim6eToB,
x.0.).

buoraz OpHOTMOJIOpYHYH KeJIeUeKTYYy OHyryynepy OenrwieHer. MbiHaa
alpIpMaoody ©3revyesyKTep TaOWTrblii- KIMMATTBIK IIapTTapra, OMOpeakTOpayH
KOJIOMYHO, aWpbIM DJJIEMEHTTEPAUH JKaWraulyy NOPUHLUUANTEPUHE >KaHa Kanpa
UIITETYYr® apHajiraH OMOMacCaHbIH TypJjepyHe Oailnanblnryy. buopeaktopayH
WYUHJE OMOTEPMUSUIBIK PEKUMJIA CAKTOO KaHa KBIPTHIIIBIHBIH (KOpKa) Maiina
OonytryHa xoJ1 6epbee yuyH ap KaHail bikManap cynymtanras (B.I1. JIpy3bsiHoBa,
0.X KunbuykoBa, A.I'. Begenes, B. [ly6posckuii, A.b. Toxmonnaes, A.M.
banreiHoBa, E.B. Hecrepos, Springer Peer, M.IO. IllBarep, 1.B. Pemrernukosa
x.0.).

KoIpreizcranga kypyiaran 6uora3 OpHOTMOJIOPYHYH OapibIK OPHOTMOJIOPTO
MYHO3/1YY KEMUUJIUKTEPU AHBIKTAJIbl: OMOPEAKTOPro KBIKTHI (CyOCTpaT) KYKTOO
kKaHa OMOXKEP CEMUPTKUUTEPAH TYLITYPYYAOTY AIMIEK CHIMBIMIYYIYTYHYH YOHAYTY;
peakTop/Io CyOCTpaTThl apallalITBIPYYHYH SHEPIrusl ChHIMBIMAYYJIYTYHYH KONTYTY
KaHa CyyK ME3THJIZIE KepeKTYYy TeMIlepaTypaHbl CaKTOO; CYOCTpaTThIH OETHHE
Ouora3/ibIH YbITHIIIbIHA K0JI 0ep0eeuy KbIPTHIIITHIH Maii1a 00Iyl1y; KOHTPOJITYK-
YeHeeuy MpuOOopsIop, KOOMCY3AyK MpUOOpIopy KaHa JACHIDII eJ4eryurep
KapaJjiraH sMec.

bu3 Ouoraz TEXHONOTHSICHIHA HETU3ACNTeH KBIKThI Kahpa HIITETYYHYH
TEXHOJIOTHSIJIBIK CXEMAChlH MINTEN YbITYyJa Kbl METOJIOJOTHS KaTapbl
ydypAarsl HIITEN YbITYyJapAbl KOJAOHAYK, aHbIH 3apbULABITBI JKEPTUIUKTYY
©3reUeIIYKTOP/ly ICKE aJlyy MEHEH MPAKTHUKAJIBIK MAaaHUTE 33.

«buoraz OpHOTMOCYHYH OallTankpl TaJlalTaphIH *KaHa KOHCTPYKTOPIYK-
TEXHOJIOTUSIJIBIK CXEMAChIH MILTEI YBITYY» JE€reH IKMHYM 00JYMI6 KbIKThI Kaiipa
UIITETYYHYH aHa 3bISHCHI3AAHABIPYYHYH TEXHOJOTUSIIBIK IMPOLECCUHHUH KaHbI
cxemachkl cynymmtaiaras (1-cypet). Byn cxemMaHbIH HErM3ry AJIEMEHTH 00JTyIT Oruoras
OpPHOTMOCY CaHajlaT, aHbIH KOHCTPYKUUSJIBIK JKaHA TEXHOJOTHSIBIK CXEMachl 2-
cypette kepcetyareH (KP marentu Ne 261 xana Ne 305).

KEHIK Kamsom Cyy, 34°C
TalKaHIapbL

! } !

ApaTanITeIpTerd (cydcTpar)

broxep Karyy Taxaara
CEMHPTKHY dpa
v KITHA
KepekTeoTyTe | [ a3 KapMarsri —
4———  (0bmoras) |«——— bBuopeakTop !
CyroK
eHTpudyra
UenTprdy dpa
T GHOpeaKTOpro

1-cypeT— KBbIKTBI HIITETYYHYH KaHa 3bISHCHI3AAHABIPYYHYH TEXHOJIOTHUSIIBIK
CXEMACBHIL.
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72 O3 MyKTaXKIBIKTapEI

2 - 3 YUYH
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g 1 9 10 11
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CEMUPTKHY ) 14 | |
13 Cyiok GHOXKep - ==

__-I___-I [
cemnpris = 16/,_[ ] [se] [wi]

il

2'CYp9T - buoras OPHOTMOCYHYH KOHCTPYKTOPAYK KaHa TCXHOJIOTHUAIBIK
CXCMAcChI.

buoras opuotMocy Temenkyaei umredT. Keik 2- Man yapba capaiibiHan 4
apalallITBIPTbIYKA JKYKTOJOT >KaHa OILIOJ 3JI€ y4ypla 3- KOHTEHUHEpPJIEH KBbIKTHIH
TYPYHO >XKapaia OeJrWjieHreH MpoNoplusga KaMmblll TaapbIHABLIAPHl OepuIIeT.
ApanamTeIprbluThl MIIKE KUPTU3UM JKaTKaHJa CyOCTpaTThiH HBIMAYYIYTY 85%
(xpimbIHAa), 92% (GKaWKBICHIH) JKETKEHTe YeWHH CyyHy Komio0y3. Jlaspnanran
cyOcTpaT apalalIThIprbluTa CyoCTpaT naspiaairanbiktad, ouopeaktop lre 200 kr
Oenmykren Oepuiner. JKykTeinreH CcyOCTpaTTBIH Maccachl OHOpPEaKTOPAYH
KOJOMYHYH 2/3 OenyryH Ty3yury Kepek. AHJTaH KHHUH 3JIEKTp dHEPruschl Kakpa
Kapanyydy OSHeprusi OylaKTapbIHBIH OJIOTYHaH Komryinatr 16, ain TeMOHKYJep
6omyury mymkyH: NT- rugpaBnukansik Typouna; SP- kyH nanenu »xana WT- maman
TypOuHacel. Kaiipa jxapanyydy SHEpPrusiHbIH Oenruiyy Oup OyjiarslH TaHI00
ayapJpIH OOTYIITyHA KaHa albul 4apOa TY3YMIIOPYHYH KalTaiikaH )KeprHe kapaia
KYPTry3YJaoT. AKKyMyIAaTopao 19 TONTONTOH 3JIEKTp IHEPTUSCHl KON OaCKBIUTYY
Ko0oiTKY4Y 20 apKbUITyy AJIEKTpP 3bIMBI 17 jkaHa euypyn- Kyurysryd 18 apkeuryy
ANIEKTP KBIMMBUIATKBIYBIHA 9 Oepuier, an o3 ke3eruHjae peaykrop 10 »xana
9pIHKBIp Oepruu 11 apkbulyy Kajaktapasl 8, OHOpEakTopao CyOCTpaTThl
apialThIpbn, xai ainantat. CyOcTpaTThl apallalliThIPyy ME3THJI-ME3TMIN MEHEH
5,4 caar caitbiH 16...19 MyHOTTO KYPry3yJeT. Orepae OMOpeakTopao CyOCTpaTThI
KBUTYYJIYK JKbUIBITKBIUTAPABl 22 KOJJOHYY MEHEH KbUIBITYY 3apbul 00JICO,
CYIOKTYK JKbUIYYJyK aJMaIIThIprbldyTa 21 BICBITBUIAT, aHbIH KbUIyyJayry 14-
TpyOOmpoBoa xKaHa 15- Hacoc apKbuTyy cyOcTpaTKa OepuieT. NeKTp iuTanaps! 23
KolllymM4ya TypAe OuopeakTopayH TYOYH KbulblTaT.CyOCTpaTThIH aHa’pOOIyK
a4bITYy MpoIleCCUH/IE OOTYHYII UbIKKaH OMoras, ra3 0arsina 7 TontojaoT. bruorazasixa
Heru3ru 0eJyry KepekTeeuynepre KeTeT, ajl MU Oup a3 Oenyry ras nposoay 13
apKbUTYy OMOKEp CEMUPTKUUTHUH KOIY MACCAChIH BICBITKBIU- OTTYKTap 12 mMeHeH
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KypraTryy Y4yH >keHeTyJiIoT. CyOCTpaTThl aubITyy asKTaraHja peakTOp/IOH YbIKKaH
OHOXKep CeMUPTKHUY 6- IEHTpHU(yrara TeryjieT, MbIHAA ajl 3KU (pakuusira OeayHeT:
KOy ’kaHa cyrok. CyloK Kep CeMHUPTKHYTHH Oup Oenyry (5- KOHTEHHEpJIEeH)
OMOpPEAKTOPro KYKTOITOH CYOCTpPATThIH *KaHbl O6JYTy YYYH aubITKbl4 KaTapbl
Kaypa KOJIIOHYJAT ’KaHa [IUKJI KalTaJlaHar.

CyOcTpaT maspAooJ0 KaMbIIITHIH TaapbIHABICBIH KOJIJIOHYY OHOXep
CEMUPTKUUTHH CalaTblH >KaKIIBIPTAT, AHTKEHW KaMBIIIThIH KypambiHga C
BUTAMUHM, KapOTWUH, LEJUIIOJIO3a, KpaxMmall, VyrieBOAAOp OOJIOHJIYKTaH,
TOMYPAKThIH TY3YJYIIYH JKaKIIBIPTAT, OMIOHAOW 5Ji€ KbIK JJIEMEHTTEPUHUH
opTocyHa OOIT MEMKUHIUKTHU TY3YY apKbLUIYY JK€p KbIPTHIIIBIHBIH HHKEMIYYIYTYH
JKOoropyJarar.

buopeaktopnyn kenemyH Herusznee YuyH Keipreiz PecnyOnnkachlHbIH
alilMaKTapblH/la KBIKTBIH YBITHIIIBI WJIUKTCHUII, HaTbidxkanap KbIKThIH 20% O
obnycynna, 17,7% Hapsia obnycynaa, 16% XKaman-AGan obnacynna, 15,9% Yyii
obnycynna , 13,7% blceik- Ken o6mycynna, 9,5%, batken o6ycynna , 7,1%. Tanac
o0JycyHZa TONTOITOHYH KepceTTy. AibUl yap0a KoolepaTHBACPUHIE >KaHa
dbepMepauk yapOanapbiHIa KbIK YbITApYyHY TEKIIEPYYHYH HaThIMKajaapbl anapja
KbIKTBIH Herusru Oymarbl 20maH 600re uelnH OarbuiraH UPU MYWY3AYY Mal
AKEHJUTUH KOPCOTTY. BHOpEakTOpAyH KOJIOMYH HETH3/106]16 aYbITYy PEKUMICPU
J1a CKE aJIbIHTaH: TePMODUIIANK Ke Me30(DUIIHK.

®depmepiiep yuyH (1- Tabnuia) skaHa aiibut 4ap0a KoomepaTuBAepH YUYH (3-
CYpeT) O6uora3 OpHOTMOCYHYH CTaHIAPTTHIK ©146MIOPY HETU3AYY.

1- Tabnuna— d®epmepank yapOanap yuyH 6Moras OpHOTMOJIOPYHYH
eIIYeOMI6PY

Mannsis cansl, (yiaap)/(my3soosop) | 20/10| 40/20| 60/30 | 80/40 | 100/50

BHOpeaKkTopAyH Kenemy , M° 425 | 851 | 12,77 | 17,03 | 21,28

800
400

/

N Manges caunel, bam

100
//

10 20 30 40 50 60 70

Buopeakropnys rememy Vy

3- cypeT— Aiipu1 yap6a KoomepaTUBAEPH YIYH OMora3 OpHOTMOCYHYH
eJIYOMIOPYHYH AUANA30HY (ICKEPTYY: O6IUOKTYH ajJbIMbl— YHIAPAbIH
CaHbI;00JIyMY —MYy300JIOPAYH CaHbI).



ChI3BIKTYY K63 KapaHAbUIbIK (3- cypeT) uapOajia Oarsuirad MajiJibiH KaajgaraH
CaHbl YYYH OMOpPEAKTOPIYH THEIICNYYy KOJOMYH TaHJAOOr0o MYMKYHIYK Oeper.
VYuryn sie pIKMaHbl KOJJAOHYY MEHEH, Ou3 albul yapOa skaHblOapiaapbIHbIH Oalika
TYpJepY YUYH ©3YHU6 K€ apayall 0aryy MEHEeH e14eM JUana3oHyH Ty3e anaobl3.

depmepank yapbaiap xaHa adbul  yapba KOOMEpAaTHBIAEPU  YUYH
CTaHJAPTTHIK ©TYOMJIOTY CePHUsIIAP bl CATBIIITHIPHIN TAJ00 MAJJBIH OUp/IEH CaHbI
Oap aitbu1 yapOa KOOIepaTUBH YUYH OMOPEAKTOPJYH CYHYIIl KbUIBIHTAH KOJIOMY S
M 4YeilMH KBICKApTBUITAHBIH KOPCOTYN TypaT. byl OMOpEakTOpAyH HYUHIETH
temneparypanbin  (55...57°C) sxoropy OosyiiyHa GailaHBILITYY «pPEaKkTOPAyH
UIITOO YOAKTHICHIH» 4,5...5 KYHre KbICKapTKaH TEPMOPUIIYY auybITyy PEKUMUH
TaHJI00 MEHEH KETUIITUIIIH.

buoraz OpHOTMOCYHYH HINTOOCYHYH TEXHOJIOTHSIIBIK  MPOLECCUHUH
CXEeMachl, aHJa HETU3ru OonepalusIapAbiH OPTOCYHArbl OaiIaHBIITAD JKaHa aHbIH
AJIEMEHTTEPUHUH KBUTYYJIYK alMalllyyCyHYH CTPYKTYypaJbIK Mojenu 4 skaHa 5-
CYpPOTTOPAO KOPCOTYITOH.

KeIx TomToo, Cy6eTparTel GHOPEAKTOPTo
CYV MeHeH KbIIILIHAA 85% HBIMOYYIIYKKA, KYKTee
#aHbHAA 90% JelHH KaMBIII TATKAHIAPH  |e——n

UHHKH 3aTTap/Ibl KYKTOO YIVH
KJIallaH

1

BuopeakTop

]

AHa3po6ayK METAHOTEHE3 YIYH MAPTTAaPIEl TY3YY

T ] T

MEHeH OHpTe CYIOITYY

Temmeparypa MapTTaphIH bHOMaccaHbIH GHp KABINTa
KaMCBI3 KBLTYY GeaymTypyIYIIYH KaMCEI3 bropeakTopzyH
TBITBI3BITBIH
) KBLTYY JKAHA JKeP KBIPTHIIEIHEIH U———
:Rmf’nm (MHEH.&YH. maiina GomymyHa ko1 Gepdes l vy
KeHeHTH/ITeH IepIIHT)
ApananmreIprer
[Taman xaHa KYH OPHOTKY'TY, Cyy ko€ Geprad
“YH P IITaman %aHa KYH OPHOTKYY, v P
Yakan I'5C :
Yakan I'5C
BHoraz sl TONT00, GackmM
TY3YY aHa KepeKTee YIYH BHOXKep ceMHPTKHITEPIH
KAMCEI300 TYIYPYY. KaTyy :KaHa CYIOK
(paxuEATapra Geayy BHOpeakTOpIy JKaHa
apalalliTeIPTEIM KalaKTapIbl
Ta3KapMATEIE], KIATAHEL . arpecCHBAYY 10HPONOPaON
. KonreHnep. oTTyKTIap KOProo
Ty KaHa Tyyay
Kypra
Te@uoHIyK KaToo
Mel, IeHTpHyTa -

4-cypeT — buoraz OpHOTMOCYHYH HIITOOCYHYH TEXHOJOTHSIBIK MPOLIECCUHUH
CXEMAaCHI.
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5-cypeT— buoras opHOTMOCYHYH KbUTYYJIYK aJIMAllyyCYHYH CTPYKTYpasbIK
Mozenu: 1- GuopeakTop; 2- KbUTyyJarsd; 3- KbUTyyJayK Oynarsl; 4- sKbUTyyIIyK
aJIMaIIThIPTbIY.

buopeaktop/io cyOCTpaTThiH aHa3pOOIyK aubITyyCYH KaMChI3 KbUTyy Y4YYH
KEpEeKTYY TEMIEpaTypajblK MMApTTapAbl KaMcChl3 Kbulyy 3apbul. byn ydypna
OMOpeakTOp/lyH MYMHAETH CyOCTpaTThIH TEMIEepaTypachl CBHIPTKbl a0aHBIH
TeMIlepaTypacblHaH aiblpManaHat. Jlemek, Ouora3 OpPHOTMOCYH HIITETYYAO
OMOpeakTOpJlyH MaTepualbl apKbUlyy CyOCTpaT MEHEH aiiylaHa- 4YeWpeHyH
OpPTOCYHJA KBUIYYJIYK aJMallyy uike amar. byn npounecctn @ypbe KbUIyyIlyK
TEHJIEMECHUHUH JKap/iaMbl MEHEH YKaJIIIbl TYPJ® CYpPeTTece 0O0JIOT:

dt _ ad®t
dr ~ dx? (1)

DHeprusra KETKEH YbITBIMAAPABI 3CKe anyy MeHeH Oamrankel TeHaeme (1)
TOMOHKY 16U TYPre 33:

dty; _ ad’Ty; |
1

f(AT; Ath;Alo)r (2)

dt dx? —

MbIHAA, AT; At,;; Aly- PHEpreTUKAIBIK YbITBIMIAPABIH THEIIESTYYIYTYHO Kapaiia
OMOpeakTOp/lyK  MaTepualiblH  YOaKTBICBIHA,  TeMIepaTypachlHa  JKaHa
nedopMaImsIChIHA KO3 KapaHIbLUIBITHI.

Kypuanm Typran abamarel CcyOCTpaTTBIH  KBUTYYJAyK  OalaHCHIHBIH
b depeHnranablk TEHIAEMECHH TY3YY YUYH TOMOHKY 00KOMOJIIOPAY KaObLT anyy
Kepek: cyOcTparra KbUIyyldyK mnaiga Ooistyy Oynarbl >KOK, CyOCTpaTThIH
TEeMIIepaTypachl KaHa aKbIPKbl ©3TOPYYre YEHHHKH a0aHBIH TEMIEpaTypachl.
6apabap (tZ =tf , 1= 0); cybcTpaT CHHUPreH KbUIYYIYKTyH KeleMy aGaHbIH
TEeMITepaTypPAChIHBIH ©3TrOPYIIYHO OJTYTTYy TAaCUPUH THHTH3OCHT.
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KaObu1 anbiHran 605x0MOJIIOPY ICKE allyy MEHEH |

dAtn; _ aF, 1
7 - ?:0 (AtBT - Atn‘r) = T_o (AtBT - AtHT)' (3)

MbIHAQ, Aty,; At - OMOpeakToplyH CyOCTpaThIHbIH KaHa OETUHUH TeMIepaTypa-
CBhIHBIH o3repyly,°C;
a — OuopeakTOopAyH OETHHIErH >KbUIYYJIYK OTKepyy KO3(p(hUIIUEeHTH,
Bt/Mm-°C;
Fy—xputyynyk anmantyy 6etu, M
Ty —yOakKbITTBIH TYPYKTYYJIYTY, C;
Co-  OuopeakTOp/lyH  MaTe€pUaIbIHBIH  CAJIBIITHIPMA  KbUIYYJIYK
ChIMBIMIYYyTY, KJK/Kr-°C;
Po- OMOPEaKTOPIlyH MaTEPUATIBIHBIH THITBI3IbITbI, KI/M3.
Peannyy maprrapaa annaHa-4eMpeHYH TEMIIEPATYpaChl SKCIOHEHIIUAIITYY
TYpJle ©3reproHAYKTOH (3) TeHaeMe ToMOHKY1ei Gpopmana 60710T:

dAty, _ {Aty(1—e7/To)—At,,} @)
dc T, :

MBIHZIA, T - CyOCTPATThIH aubITYy YUYH YOAKBIT TYPYKTYYIIYTY,C.

4) TeHieMere OKIIOII TeHJIeME TepMEeNYYIOpAyH KaHa aBTOMATTBIK OalIkapyyHyH
TeopUsTIapbIHIa OCNTUITYY JKaHa YeUUMICPIUH SKU TYPY OOIYyIy MYMKYH:

1. meiana Ty # Ty, Aty = Atg,- TT—OT -AtBT-[e_T/TB — e_T/TO], (5)

B 0

Atye- =2 e, (6)

B

2. mpiHIa Ty = Ty, Aty

M3unpen xatkaH ydypaa OHOpeakTOpJyH ailllaHachlHAArbl a0aHbIH
TEMIlIepaTypachl  HSKCIOHEHIUAIABIK  Mbli3aMblHA  bUIAHBIK  ©3TOPrOHJIe
OWopeakTop/lyH OCTHHUH TeMIepaTypachiHbiH At e3repymry (BICBITYY XKe
MY3/1aTyy Y4ypyH/Aa), CyOCTpaTTBIH TeMIlepaTrypachiHbiH At,, e3repymyHeH (5)
*aHa (6) TeHIeMeNepANH OH KarbIHAarbl KEMUTYY (DYHKIMSICHI MEHEH aHBIKTAJTaH
TEMIIEpaTypaHbIH ©3rOPYYCYHOH a3 00JIO0T.

CyOcTpaTThiH TemmepaTypacbiHblH At,; abaHbIH TeMIlepaTypachlHaH tg
apTTa Kalnyycy:
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max— Iny
=Ty (7)

MmbrHaa , y= Ty /T,.

AOGaHBIH  TEeMIIEpAaTypachIHBIH  TapMOHHUSUIYY  ©3repymly  MEHEH
KbIprbI3cTaHabIH  aliMakTapsl YYYH O9H MYHO3Qyy OoJym TepMenyYHYH
aMIUTUTyAackl caHanat. Auaa (3) TeHaeMe ToMOHKY (hopMaHbl ajar:

dAty; _ Ag-coSyr—Aty:

at To ’ (8)
MBbIHAA, Ap -TepMENYYHYH amIuuTyaacsl, °C;
® — TEPMENYYJIOPAYH TErepeK >KbIIITHITbI,Paji/C.
At xapata (8) TeHIEeMEHUH YeUMMHU TOMOHKY (hopmara 733:
Ag
At =A; -cos(wT — (p)=v—cos(a)r — @) 9)

MBIHJA (— Keunuryy Oypuay, pan. (o= arctgT, o);
U—TepMENYY aMILIUTYIachIHBIH opTouo Maanucu,’C.

Omentum, TeHaeme (9) Oworas CTaHIMSICHIHBIH HWINTEIIA V, MaaHHCHHE
KBICKAPTBIJITaH aMIUTUTYAachl Ay MeHEH opTodo t,= (t,) YOHAYKTYH TereperuHie
TapMOHUSIIBIK TEMIIEPATYPAIIBIK TEPMENYYIOp SKEHUH KOPCOTYII TyparT.

Kanmber  MomenauH  HerM3WHAE OWoras  CTAHIMACHIHBIH  KBUTYYIYK
aJIMaIlyyCYHYH CTPYKTYPIbIK MOAEIIMHUH CYPOTTONYITY KYPIry3YJIreH.

Kemyynyk Oymarel  (OKB) Qur JKbUIyylyk arbIMbIH jKapaTaT jkKaHa
OOeNyIITYpYJIOT:
-)KbUTYYJIYK aKKyMYJISTOpYHYH TA KelleMyH[Ie:

dtx, _ _ _ L odty_
al% = dfr( —f(AT, AtXTlAVO)_CV d_:_GB' ) CB (tBX - tBbIX)dT' (10)
-KBUTYYIYK aIMallThIPThIUKa
I’Z;'?:GB.CB(tBXl-tBbIXl)dT; (11)
- BM cyOcTpaTtbiHbIH Keemy OOIOHYA:
QI]/51"1M= Gpm " Cm (thl - tBbIXl)dT; (12)
-onopeaxtopro (bP)
pr=a - Fgp(t; — toc)dT; (13)

13



mbiEaa Qs QL QBN QER- xeimyynykTyH Kenmemy, THemenyymyryne apanra,
KBUTYYJTYK aKKyMyJIsiTopyHYH KenemyH e (TA), xkbutyynyk anmamteipreraka (TO),
cyoctpatThiH kenemyHae (BM) xkana ouopeaktopro ueiinn (bP), kIx; Cg, G, Gpm
- TUELIENYYJIYTYHe Kapalla )KbUTyyJayK akkymyastopyHaarsl (B') sxana xeutyynyk
anmamnTeipreiutarel (B) skana cyOcrparrarsl (BM) cyynyn maccachl, kr; Cg, Cpm-
TUENIENYYJYTYHO Kapallla CYyHYH »aHa CyOCTpaTThIH CaJbIIThIPMa KbLUTYYIyK
CBIABIMAYYIYTY, KJK/Kr-°C; toxi, lauxi- THEIIETYY JIEMEHTTEPANH KUPHUIIMHIETH
’KaHa YbITBIIBIHAATBl MY3AaTKbIUTBIH TeMrneparypanapbl (tex= taxi, lewx= laux €T
acenrerensie), °C; ti- OMOpeakTop/lyH OCTHHUH TeMmIepaTypachl (GKbUIBITKBIYTHIH
TEeMIIepaTypachl, ;= ty,x a1a0bI3); Lo~ ailiana- yelipeHyH Temnepatypacsl, °C; Fgp-
OMOpEaKTOPAYH KbUIYydyK anMmanlyy OeTu, M% o- GMOpeakTOpAyH OETHHEru

KBUTYYIIYK OTKOpYY Koo dunuentu, Br/m? °C;

bynak TtapabbiHan dt yOakbITThIH WuuHAe naiga Oonron dP >xputyynyk
SHEPTUSACHIHBIH KOJOMYH XQur 3JIEMEHTTEPUHUH CyMMachl MEHEH AaHBIKTOOTO
00I10T:

CIP=[GB"CB (thl - tBbIXl)+GB ) CB(thl - tBbIXl)+GBM'CBM(tBXl - tBbIXl)+
+a'FBP(tBblxl - toc)]de[(thl - tBbel)'( GB"CB+GB ) CB+GBM'CBM)+
+a'FBP(tBbIXl - toc)] -dr. (14)

(14)TeniemMent caibIITHIPMA JKbUTYYJIYK CIMBIMIYYTYKTapbIHBIH 01406 OUPIUTHH

3CKe alyy MeHeH esrepreiny. JKbuUlyyinyK OyiIarbiHbIH KBUIYYIYK KyGarryyayry P
(B1):

{[(thl —Caeixt)] [CB (GB’ +GB) +Ggm 'CBM]}+ [aFgp (tapixi—toc)]
1000t

P=

, (15)

MBIHJIA tig,x - OMOPEAKTOPAYH UBITHIIIBIHIATH MY3/IaTKBIUTHIH TeMIepaTypachl, °C.

buoraz  OpHOTMOCYHYH  JKBUIYYJYK  OyJarblHAarbl  My3JaTKbIYTHIH
TEMIIEPaTypPaChIHBIH ©3ropYY AMHAMUKACHI TOMOHKY 161 hopmaia 60IoT:

Liprx = tio l_T/T1+tinT[1 - e_T/Tl] (16)

MBIHAA tigyx, lio, liyer - OMOpeakTOpIyH WuMHAE OamTanksl >KaHa OeNTHICHTeH
KBUTYYJIyK OyNarslHaH YbITyyla THEHMIETYYIYTYHO >Kapalia My3AaTyydy
3aTThIH TeMIepatypacsl, °C;

T1- yOAKBITTBIH TYPYKTYYIYTY,C.

bepunren Ttemmeparypara dYeWHMH CYOCTPATThl JKBUIBITYY YOQKTBICHI
(GYHKITMOHAIIIBIK KO3 KapaHIbUIBIKKA 30!

l
TeM = Tl ynyl . (17)

VYuypnarel Ouoras opHoTMOCY MeHeH T1 TeMeHkyre Gapabdap
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_ GBM ' CB
Y Kpo Fro’

(18)

MbiHIAa Kro-  KBUTYYJIyK — aJIMalITBIPTBIYTBIH  KBUIYYIYK — ©TKOPYMIYYIYK
KO3 PULIUCHTH;
Fro- BUTYyJIyK aIMaIITBIPIGIYTBIH KBUIYYIYK OTKOPYYUY OeTH, M2,

«IKCTIEPUMEHTAIITBIK U3WIJI06JIOpAYH porpaMMachl KaHa
METOJI0JIOTUSICHI» JIETEH YUYH1Y 00JYMA0 OMOTa3/IbIK TY3YJIYIITY KOJIAOHYY MEHEH
KBIKTBI Kalipa UIITETYYHY >KaHa 3bISTHCBHI3JaHIBIPYYHY MYHO3/I6T'OH CaHBIK YKaHa
CarnaTThIK KOPCOTKYUTOPY HETU3/1606 YUYH U3UJIJI06 METOI0JOTUICKHI OasiHIalaT, aj
TOMOHKYJIOPJY KaMTBIUT: CyOCTpaT Hasp/o0; OUOpEeaKTOpaAy cyOcTpaT MEHEH
KYKTOOHYH KaHa TOJTYPYYHYH TEXHOJOTHSIIBIK MPOILIECCUH U3UII/100; OPHOTMOHYH
UIl PEXKUMUH TaHJ00; OUOPEaKTOPAO CYOCTPAaTTBIH BICHITYY JaHa MY3JaTyy
TEMIIepaTypalapblH H3WIJI00; apalalliThIPyy MEXaHU3MHUHHUH WINTOO PEXKUMHU,
Ouora3 j»aHa OWOXEp CEeMHPTKUY 4YbIrapyy; JHEPTUSHBIH Kaipa kapanyydy
OynakTapblHBIH 0J0TYH 6aaoo.

«IKCIEPUMEHTAIIBIK ~ M3WIAOOJIOPAYH  HaThIiKagapbl JkKaHa  MINKE
SKOHOMHUKAJIBIK 0aa Oepyy» JereH TOPTYHUY O6JyMAe SKCIEePUMEHTAIIbIK
W3WIJIO6JIOPAYH HaThIMKalapbl KaHa ajap/blH aHanu3u OepwireH. KvIKTBIH ap
KaHJIall TYPJIOPYHYH >KaHa KaMbIIITBIH TaapbIHbUIAPBIHBIH PAIIMOHAJITYY KATHIIIbI,
TUENIENYYJIYTYHO kapaia: 0010 MaJJbIH KbIThl YUYH 19,4:1, KOWIYH KbITHl MEHEH
ToOKTYH KbIrbl YuYH(OK) 19,4:1 >xana kbuikbl Keirbl YuyH (JI) 21,5:1. Mseiaga
aNbIHTaH CyOCTpaT TYPJIOPYHYH HBIMAYYJIYry THEIIEeNYYJIyryHe skapamia: 000
MaJIIbIH KbITbl MeHeH- 74,4%, OK apanammvacel MeHeH- 71,7% »aHa JI KbIrbl
MeHeH- 68,1%. 48 caaTThIH HUKH/IE OYJI TUIITETH CYOCTPATTap IbIH HBIMIYYJIYTYHYH
TOMOHJIOITY THEIEenyyJyryHe skapama 19,36%, 18,6% xana 21,9%nb1 Ty3ay
(TeMIepaTypaHbIH ©3repyycy TYHKY yOakKbITTHI dcemke anyy MeHeH 27..34 °C
YETUH/IE).

byn wmaameimMaTTap cyOcTpaTThl OMOpEaKTOpro OepreHjae KepekTYy
HBIMIYYTyKKa (85...92%) 4eiinH CyronTyy Y4YH 3apbul OOJTOH CYyHYH MacCachIH
AHBIKTOOT'0 MYMKYHJIYK O6epau (6-cypeT).

B cyyHyH KomrynraH Maccachl HETU3WHEH CYOCTPATThIH OallTarmKbl
HBIMJTYYJIyTYHa Kapaiia 6010T. Mucansl, HIMIyyayry 85% 60aron 6010 ManabsH
KbITBl MEHEH cyOcTpar anyy Y4yyH Oamrankbl HeIMAyyayry 74,4%, 100 xr
cyoctpatka 74,3 Kr cyy, am 3MHu Oamrankel cyoctpar 60% HBIMIYYITyK MEHEH
cyOcCTpaT ajbIHAT, KOIIYJITAaH CYYHYH Maccachl 175,2 kuimorpammra >keTeT, Oarnkada
aliTkanna, 2,36 sce xken. CyOcTpaTTapapiH Oaiika Typiepy YUYH KOIIYJITaH CyyHYH
MacCCaChbIHBIH ©3TepyIly Ja YIIyHAalh MyHe3re 33. OmoHIykTaH cyOcTpaTka
Kolyiran xeutyy cyyHy (34...36°C) yHeMzee Y4YyH AaspAajiraH CyOCTpaTThl
OWopeakTopro JKaHbl TYpyHA® XKykTee kepek. 7,8,9,10- cyperrep Owmoras
OpPHOTMOCYHYH HIITO® MapaMeTpiephH SKCIHEPUMEHTAIIAbIK W3UIA06J0pIYH
HATBIKAIAPBIH KOPCOTOT.
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Cybctpat koHEIyH

KAHA TOOKTYH
KbITEL MeHeH

Cy0GcTpar
KELTKETHLIH KBITED
MeHEeH

- —

60

CyOcTpaTTEIH OamTanKkel HEIMAYYIyTY, %

50

6-cypet - 100 kr cyOcTpaTka KepeKTYy HbIMIYYIyKKa (85...92%) xeTyy yuyH
KoIrysrad B (Kr) CyyHYH MaccachIHBIH ©3TOpYIITY.

200 kr canmmakTtarbl CyOCTpaTThIH OUp MapTUSCHl YUYH >KYKTO© YOAKTHICHIHBIH
OpTOYO CTaTUCTUKAIBIK KepcoTkyuTepy (0,062 + 0,016 caar) >xaHa cyOCTpaTThiH
KAAUHKY TOPIUSAIAPBIH Jaspaooro OaiIaHbIITyy TOKTOI Kanyy yoakTeice! (0,048
+ 0,018 caar), OuwopeakTopay CyOCTpaT MEHEH >XYKTOOHYH OHIYPYIITYK
OHIYPYMAYYIYTYH aHBIKTOOTO MYMKYHIYK Oepmu:. W,=1947,9 xr/caar. Jlemek,
ky6arTyymyry 10 M 601ron 6MOpeakTopayH KelneMYHYH 2/3 GeITyTYH KYKTOo KaHa
TONTYpYyy yoakThichl Ty= = 3,42 caaTThl TY36T.

KOJIOMYHOTY
©3TOPYYJIOPYHYH OPTOUO MaaHUCHU OMOpeakTopay cyOCTpaT MEHEH KPUTHKAIBIK

o 9 K
JIEHI30Te YeHHH TONTYPYy IPOIecChH cypeTteiT Hy ' =

buopeaktopayn

HNYKHU

cyOCTpaTThIiH

JIICHIIJIMHUH

1710 mm (7- cyper).

EPUTHEANLIE IEHT 3311
(2/3 xonemy) I

Hg, M
H;p=l'?ll]

1680
1260

m g

5 o

i " i

420 i
0 0,57 1,14 1,71 2,28 2,85 342 Tgu

7- cypet- T, (c) ybakbITKa skaparia OnopeakTopiyH keseMyHYH H,, (MMm)
TONTYPYY ACHr3auHUH e3repymy (T,- OnopeakTopayH KeJeMyHYH 2/3 GenyryH
TOJITYPYYHYH KaJIibl yOAKTBICHI)

16



60
)

. 50 -
0 /
c
e /
230 //
E
520 e
=

10

0 1 2 3 4 5 6 7 8 9 10 11 12 Voaarcyna

8 - cypet — bropeakTopio cyoCTpaT BICHITYY AUHAMHKAChI: Me30duaank (1),

TepMOPUIIUK (2) pexUMIEPH.
,"C

60

flom 56 P | e e o o o e o e e e e e e e e o
" \ ‘ /—"!‘—-

LI AT

40 ] - 7 ] | - !
~3_ 4 |
=36 3 ? ) : 1 R : g ? :
30 | > 1 rﬂ;lﬁqu
% \‘ﬁﬁ_"“ =} S & L
20 | ] [ l | |
0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140 147 154 161 © Y
KOPIYCTYH KBUTYYITYK M30IALHACHI KOK

]

-

'
e o i w——) e o ——— o —
b

blcuTyvoa

o KOPITYCTYH KBUTYYITYK H30ALACEI MeHEeH ety KOPITYCTYH HKBUTYYIIVK H3OIALFACEI KOK
Myzparyyna

KOPITYCTYH KbUTYYITVK H3OIALMACE] MeHeH —t e KOPITYCTYH ABUTYVITYK M3OIALIMACEI KOK

9- cypeT— buopeakropaory cyoCTpaTThIH TEMIIEPATYPACHIH BICBHITYY KaHa
My37aTyy yadypyHIa yOaKbITKa JKapalia e3repyuy (KOpnycTyH KbUTYYITyK
M3OJISIUSACH MEHEH JKaHa JKOK KbUTYYTYK U30JISIUSCH MECHEH)

M.r N Mt
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N 400

12 s
%//VZ%. W

\\:
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6 é\ 100F =T '
W
Z iz
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10- cypet— OnTManyy y3akThIK 30HAIAPHI t", MUH. jKaHa KBIITHITH Ty, C.
cyOcTpat apanamrteipyy (M*- KbIPTHITI Maccachl)
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Tabnuia 2 - buorazabiH KOPCOTKYUTOPY

CyOcTparTsl

Cyo- CygsT- ;iyﬁt_ TeMnepaTyR?- apajatl buoras usirapyy pH
crpart- p P JBIK pexuM, C TBIPYY
Tap- TBIH TBIH peXUME

Maccachl | THITHI3-
JIBIH TepMO- | Me30- o Tepmounauk | Me30PUIIUK
Py KaHa JIBITBI u P t" T . - .

3 : - 1 M M M
KeJIeM KI/M ’ 3
Y JUK x| M M°/cyT

12cyT| cyt | 12cyT

f;;f;" —(—)gef?GM‘;F 1030 | 55405 | 35¢1 | 19 | 59 | 277 | 3333 237 | 2844

i+
500; SGSGZGM‘;F 1021 | 55405 | 35+#1 | 18 | 54 | 249 [2993| 221 | 2652 | 6,6

Km;m' 265666M§r 1015 | 55+05 | 35+1 | 16 | 49 | 222 | 2666 | 20,0 | 240 | 63

6,5

Tabnuua 3- buoxkep CEeMHPTKUUTHH  KaTyy  (pPaKUUSCHIHBIH  HETM3TH
MYHO3/16MeJIopY

e com | B 2 o | ottt
KWYTHUH TYPY a 5 d o ’ V., MM3
cp cp 3
bono man 4,0 05 | 3,8 7,2 1,98
KoiitTook 3,1 02 |12 5,3 1,11
JKBIIKBI 3,3 0,3 1,7 6,1 1,43

buopeaktopio cyOCTparThl BICHITYY TWHAMHUKACHI TEPMOQPUIIUK PEKUMIE
cyOCTpaTThIH TeMIIepaTypachiHbIH quana3zony 201an 53°C ra yeiinH e3repyy MeHEH
OTKeeJ1 Me3Tui 4,5...5 KyHaY, ald SMH Me30UIIUK pexkuMIe Oy Me3TUil 7 KYHTo
YeluH co3yjaapblH kKepceTeT. 8neH 35°Cra 4yeHMHKM TeMmIieparypa Auara3oHy
MeHeH (8- cypeT). Canmarsl 6,6 T GuopeakTopao cyoctpaTThid 56°C TeMmnepatypara
YEeHUH BICHITYY yOaKTHICH (TepModib pexumu) 115..122 caar, aitnana- 4elipeHyH
temmeparypacel  23...31°C. CyOCTpaTThlH OpPTOYO SKBUIBITYY  BUIIAMJIBITHI
CyTKachiHa 7...8 Tpamyc/cyT, TaOWUTBIA My3JaTyyCYHYH OPTOYO BUIJAMIBITHI
cyTkaceiHa 5...5,5 rpamyc/cyr. Mesodunauk pexumue Oupaeld KOpCOTKYUTep,
Oamkayva aifTkanzga, 36 © C Temneparypara 4einH, THEHIENYYJIYTYHe xapama: 164
... 165 caar; -2...10 rpagyc/cytka; 3...3,3 rpamyc/cyTka. )kaHa cyTkachiHa 3...3,2
rpagyc cytka (9- cypert). Xpuryy u30isAuschl Oap jkaHa KOPITYCTYH >KBUTYYIYK
M3OJSLMACH  )KOK OMOpPEAKTOp/IO0 CYOCTPaTThIH JKBUIBITYY JKaHa MY3JaTyy
JUHAMHKACHI TEHIEMENIEP MEHEH CYPOTTONOT:

—e— tH =9,509- 70374 (19)
—x— t, = 100,53 70 (20)
—— th=17,14- 10208 (21)
—O— t, = 10,82 70145 (22)
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6,6 TOHHa caaMaKTarbl CyOCTpPATThl KBUIBITYY YYYH >KbUIYYJIYK SHEPrUsSCHIH
kepekTeo 36,26 kBt/caat (tepmodunnuk pexum), 50,34 kBt caar (Mmezoduiaux
pexum). byn maanbiMatTap SKbUIYYJIYK SHEPIUsSCbIH KEPEKTe® KOl »KarblHaH
alllaHa- 4elpeHYH TeMIepaTypacblHaH Ke3 KapaHIbl SKEHUH KepceTyl TyparT,
OOHAYKTaH KbIpPrbI3cTaHABIH IIAPTHIHJA OHOPEAKTOp KOPIYCYHYH >KbUIYYIIYK
M30JISIIUSACHI 3aPbL. .

buopeakTopo cyocTpatTsl ap 6up 5,4 caarra 16...19 MmyHeTTe apaiamThIpbIn
Typyy cynymrtanar (10- cyper).

buora3piH YbITBIIIBI CYOCTPATTHIH TYPYHO, apajalliThipyy PEKMMHUHE KaHa
TEMIIEpaTypallbIK PEKUMIe jKapalia aHblkTanaT (2-tabnuua). bup Tonna cydcrpar
(Typy G0roHYa) Grorasasl 6eNyN YbIrapaT: 6010 Mal KeirbiHaH— 42,66...50,0 M3, OK
apanammanai— 39,78...44.89m3; KbIIKbI KbIrbiHAH- 36,0...39,99 M3,

6666 Kr caJMakTarbl CyOCTPaTThIH aKTHUBAYY aublTyy MeeHeTy 12 KyH.
CyOcTpaTThiH OMp MApTUSCBIH TOJIYK HINTETYY IUKIU (6,6 TOHHA) jkaHa OUOXKEP
CEMUPTKUYTH TYLIYPYY YOaKTBICHI THEHIENYYJIyTryHe kapama: 21,22 kyH, 120,42
MYHOTK® Oapabap.

buonorusiapik  Kep CEMUPTKUYTHH KaTyy (paKkUMSICHIHBIH HETU3TU
MYHO3/1eMeJiepy 0010 MaJl KbITbIHAH alblHTaH Ouoxkep ceMupTkud 1000 kr Ouoxep
CEMUPTKUYKE >KaHA >KbUIKbl KBITBIHA CAJBIITHIpMATYy 9,6 T Ken 3KEeHIUTHH
kepceToT (3- Tabnuua). buomorusuibik xep ceMUpTKUUYTHUH optoyo pH kaHa
TeMIepaTypachl THEIIETyyIyryHe kapama: 7,55+0,53 xana 34,8+0,76 °C.

KyH paauanusichlHBIH KBTI 00K €3repylly, alMakThiH TreorpadusibIK
KeHauruHe (44 rpagyc TYHAYK KeHAMTH.) kapama 145,8 kB1/M? MaTeMaTUKAJbIK
KYTYY %aHa 76,7 kB1/M%-all cTaHAapTTBHIK YETTOO6 MEHEH HOPMAJIAYY OONYINTYPYY
MbIif3aMbIHa Oalll uier.

44 tpagyc reorpadusUIBIK KEHJIMUKTETM aWMaKkTa KYH paJdalysChIHBIH
ydypJlarbl MAAaHHUCHH aHBIKTOO YUYH T€HJIEME aJIbIHTaH:

P.=-7,13-t2+ 90,26-t — 24,39, (23)

MBbIHA, t— yOaKbIT.

Byn pIKMaHBI KOJJOHYYy MEHEH, allMaKThIH TeOrpa(usIblK KEHJIUTH YUYH
OKIIONI TeHAEMEeJIepAH Yblrapca OoJIoT.

AliMakTa (TYHAYK KEHIUKTUH 44 Tpanycy) KYH paaualMsIChIHBIH OPTOUYO
MaanucH xbut manaae 0,449 kBr/m?-ait b1 Ty3eT. OpTO 3Cel MEHEeH anrasjia, 1 M2
KYH 3HeprusicblH opHOTYYy 0,5 KBT Ka 4eiluH sHeprusi eHaype ajar.

KbIprei3cTaniblH  YakaH AapbIJIapbIHBIH OPTOCYHJArbl OPTOYO CYYHYH
arbIMBIHBIH MHTepBamaaphl 3,353 m3/c MaTeMaTHKanmbIKk KyTyy »kaHa 2,54 m/c
CTaHJAPTTHIK YETTOO MEHEH JKCIOHEHIMAABIK OONYITYPYY MbIi3aMblHA Oarr
UHeT:

(Bep)=0,62-e70217Ber (24)

Oprouo cyyHyH arbiMbl (Qe = 3,122 M3/c) MeHEH TOMOHKY OachIMarkl
MUKpPO ['DC 31€KTp 3HEPTUACHIH UILITEN YbITaT:

P=Q¢ H gm=3122(1...2)-9,81:0,7 = 21,4...42,8 kB,
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’KaHa MUHUMAJITYy arbIM YYYH (Qmin=0,652m3/c), P=4 ,48...8,95 kBT.

HlamanasiH OPTOYO BUIAAMIBITH MIAMAIBIH JOHTOIOTYHYH OMUUKTUTHHIC
(8m) 3,5 m/c. laman NeHIeNeKTYH KECHJIMUIIMHEH YOaKbIT OMpPIUTHHIE OTKOH
aOaHbBIH CENTEeNTeH KHHETUKAIIBIK YHEPTHsICchI 3,25 KBT.

KpIkThl Kalipa MIITETYY >kKaHa 3bISHCHI3AAHALIPYY OOIOHYA CYHYIITAIBII
KATKAH TEXHOJOTHUSUIBIK TPOIECCTUH CXEMAaChlH KOJJOHYY, JKbUI CalbIH
YBITapbUTYy4y KBIKTBIH Maccachl opTo4yo 1635 TOHHAHBI TY3reH OPTOUO YapOaHbIH
HETU3UH/IE KbUT caiibiH 1333 MUH COMIYK 9KOHOMUKAIBIK 3 ekt OepeT, anbiH 480
MUH cOMYy OuWoOTra3jsl naijnananyyaad, 853 MUH coMy OHOXEp CEMUPTKUUTEPICH
TYIIOT.

KOPYTYHIAYJIAP

1. Man 4yapOaybUIBITBIHBIH OHYTYIIY MEHEH Kaiipa >kapallyydy YMWKH 3aT
KaTapbl KbIK Maccachl Jla oCYyy TeHIACHIUsChIHA 33. Kbiprei3 PecnyOinmkachiHarsl
MaJIJbIH KaHa KaHATTYYJIap/IbIH CaHbl KbUIbIHA 5,5 MUJUTMOH TOHHAra »KakKbIH KbIK
TONTOOHY KaMChI3 KbIaT. KbIKTHI Kaiipa UITeTyyHYH 2P deKkTuBayy »*oiry 6uoras
TEXHOJIOTHSICHI OOJTYTI caHasaT, ajl | TOHHA KbIKTaH, KBIKTHIH TYpYHe kapaia 40...70
M OuWoOrasibpl >kaHa 4YMIKM 3arTarblgail oe  emueMae OCYMAYKTOp YdYH
a3bIKTAHABIPYYUY 3aTTapAbl KaMThiraH 960 Kr OMokep CEMUPTKUUTU OHAYPOT.bup
KyO OMora3ablH KYWYY KbUTyyinyry 25 mJIkra sketer.

2. Anpickel aiipl  yap0a TY3YMIOPYHYH DIJIEKTp KyOaTTyyJdyryHyH
TOMOHIYTYH 3CKE ajyy MEHEH, Maj 4ap0a KaJJbIKTapblH (KbIK ©3YHYH Kaiipa
Kapanyydy UMUK 3aThl KaTapbl) Kailpa UIITETYY apKbUIyy ajlapAbl SHEPTUSI MEHEH
KaMChI3 KbUTYYy MYMKYHUYJYKTOPY TalJ00r0 ajblHIbl, OHOra3 OpHOTMOCYHYH
HETU3rM TEXHOJIOTMSJIBIK CXEMAachlH JaHa [apaMeTpiepUH HEru3JI00 Y4YYH
MaceJeJepau KOryra )kaHa 4eayyre MyMKYHIYK Oepan. MbIHaa Maiina aibut yapoa
TY3YMIOPYHYH ©3rOUYeNIYKTOpPY, KBIKTBIH ap KaHAall TYpPJIOPYHYH XUMHSIIbIK
KypaMbl j)kaHa CTPYKTYpPAJIbIK- MEXaHUKAJIBIK KACUETTEPU ICKE aJIbIHAT.

3. Keipreiz PecnyOnaukachlHBIH —aliMakTapbl OOIOHYA JKaHBIOAPIIAPIbIH
TYpiaepy OoroHYa KBIK YBITAPYYHYH MblIii3aM YEHEMIYYJYKTOPYH JKaHa anap.ibl
0aryy BIKMachlH U3WIAOOHYH HaThIiKamapsl KeIKTEIH 20% Omr o6mycynaa, 17,7%
Hapsin o6mycynna, 16% XKanan- Abax obmycynnaa, 15,9% Yyit obmycynna, 13,7%
blceik- Ken obnycynna, 9,5% batken obmycynna xana 7,1% Tamac obmycynaa
TONTOJITOHYH KOpCOTTY. byn MaanbIMarTap OMOpPEAKTOPIYH KOJIOMYHO bUIAMBIK
O6umoras OpHOTMOJIOPYHYH CTaHAAPTTHIK aCCOPTUMEHTHH UIITEI YbITYY YIYH HETH3
Oonyn kbi3Mar kebiran— 4,25;8,51; 12.77; 17.03; 21,28 m® (pepmepauk uapbanap
YUYH).

4. buora3 OpHOTMOCYHYH JJIEMEHTTEPHHHUH JKaHA ailllaHa- 4elpe MEHEH
KBUTYYIYK aJIMAITyyHYH MoJienu nuddepeHuaniblk TeHaeMe TYPYHIO UIITEIUIT
YBIKKaH, ajl aijlaHajarel a0aHbIH TEMIIePaTypPachIHBIH ©3TOPYIIYHYH ap KaHaau
TYPJIOPY YUYH: KECKHH, ChI3BIKTYY, SKCIIOHEHIIUAJABIK )KaHa TAPMOHUSIIBIK ©3repYY
Y4YH yeyumre 923. buoraz OpHOTMOCYHYH OKbUIYYJIYK ajJMallyyCyHYH
CTPYKTYpPaJIbIK MOJEIM MILITENUI YbIKKAH, al >KbUIYYJIYK OYJarblHbIH KbUTYYJIYK
KY4YYH, MY3/JaTyyuyy 3aTThIH TeMIEpaTypachblHbIH ©3repyy IWHAMHKAChIH KaHa
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cyOCTpaTThl OEpWITeH TemIepaTypara YeHUH >KbUIBITYY YOaKTBICBIH HETHU37100Te
MYMKYHAYK Oeper.

5. CyOcTpaTThlH palMOHAIAYY KaThIIbl (ap KaHaal Typaery KbikTeiH (H)
KaMmbllll TaapeiHAbUIapel MeHeH apanammackl (K)), H/K: 6omo mMan Kbirbl yuyH
19,4:1xr; KOMIYH KbITBl MEHEH TOOKTYH KBITBIHBIH apayiamiMacsl yayH OK 19,4:1kr;
KBUTKBIHBIH KbIThI YuyH JI 21,5:1 kr. Ap kaHjail Typaery Kblk MEHEH CyOCTpaTThIH
OpPTOYO HBIMAYYIYTY: 0010 MaJAbIH KbITbl MeHEH (74,4%); OK apanammacel MEHEH
(71,7%); »xbUTKbIHBIH KbITBl MeHEeH JI (68,1%).

byn tunterun cyOcTparTapiablH HBIMIAYYJIYTYHYH 48 caaTThIH WYUHJE
TOMOHJIOIIY THEIIENYYJIyryHe xkapaia 19,36%, 18,6% xana 21,9% Ty3ay (TYHKY
yOaKBITTHI SCENKE alyy MeHeH a0aHbIH TeMneparypachiHbiH 27...34°C quanazonso
©3repyllly MEHEH) OHOpeaKkTOpro KYKTee ajAblHIa KepeKTyy cyOcTpaT
HeIMYyynyryHa (85-92%) »eTyy y4yH KOWIyJAraH CYyHYH Maccachl HETM3MHEH
cyOCTpaTThiH OallTankbl HBIMAYYJIYTYHaH K3 KapaHjabl. Mucaiabl, HBIMAYYJIYTY
74,4% OGonron ManaeH KbIThl 0ap cybctpatka 100 kxr cybctpart yuyH 74,3 Kr cyy
(36 °C) xomrymnar.

6. buoraz OpHOTMOCYHYH HINTOO MapaMeTpiiepu HETu3ayy: OUp MmapTUSHBI
KYkToe yoakTbichl (200 kr)— 3,74+ 0,952 muH; cyOCTpaTThIH KHHUHKHA OOTYKTOPYH
naspaooro Oaima”elTyy TOkKTOm Kanmyy— 2,881+ 1,067 myHeT; OuopeakTopay
cyOCTpaT MEHEH )KYKTOOHYH OHIYPYMAYYIYTY 1947,9 kr/caar; ky6aTrryynyry 10 m*
00JITOH OMOPEaKTOPAYH KOJIOMYHYH 2/3 O6JYTYH TONTYPYYHYH Kbl YOAKTHICHI
3,42 caatrThl TY30T; OMOPEAKTOPAYH KPUTHUKAIBIK TOJITYPYY AeHr2ym— 1710Mwm;
OMoXXep CEMUPTKHUTEPU TYIYpYY yOakTeichl (200kr)— 3,6131+1,062 mun; 6666,6
KI cajJMakTarbl CyOCTpaTThl MINTETYYHYH TOJNYyK IuKIu- 21,22  KyH
(«OMOpeakTOpAyH ailanyy yo6akThichl»); cyocTpaTTsl (56°C TeMnepaTypara yeiin
BICBITYY YOaKThICHI- 115...122 caar; cyOCTpaTThlH TAOUTBIN MY371aTYyCYHYH OPTOYO
BUIIAaMJIBITEI-  5...5,5 Tpamxyc/cyTka; KbUIYYJIYK SHEPrUsCBIH Kepekree 36,26
kBt-caat; ap Oup 5,4 caar cailiblH OMOpPEAKTOPJIO CYOCTPATTBl apajallThIPyy
KBIIITHITH, apaNalIThIPyy Vy3aKThIrbl— 16...19 MuH; cyOCTpaTThIH aKTUBAYY
aypITyy Me3runu (6666,6 kr)- 12 cyTka; OuMorasasiH ybIrbimb— 42,66...50M%/1 (
00710 Man KbIrbiHaH), 39,78...44,89m3%/1 (OK kbirsiHan), 36...39,99M%/T (KbUIKBI
KbITBIHAH ).

AliMakTa (TYHAYK KEHIUKTUH 44 Tpanycy) KYH paJualMsChIHBIH OPTOUYO
MaaHucHu kbul mamaae 0,449 kBt/m2. KbIprei3cTaniplH 4YakaH JapbisyiapblHbIH
opToYO areiMbl 3,353+2,54 m%/c.

7. KbIKTBI Kalipa WINTETYYHYH aHa 3bITHCHI3IAHIBIPYYHYH CYHYIITAIIBITI
MKATKAH TEXHOJOTHSUIBIK MPOLIECCUHUH CXEMAaChlH KOJJOHYY KbUIbIHA OPTO ACEIl
MeHeH 1635 TOHHaHbI TY3reH KbIKTBIH Maccachbl OPTOYO YapOaHbIH HETU3UH/IE KbLIT
caiibiH 1333 MHUH COMIYK SKOHOMUKAIBIK 3 (PeKT OepeT, aHbIH HUUH/E OHOTa3 bl
KoJoHYY 480 MHH COM jkaHa OMOXKEep CEMUPTKUY 853 MHUH COM.
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OcvmonoB  KanapOexk  blcmanoBuutun  05.20.01- ajib1  4yapOachIH
MEXAHU3ALUMSAJIOOHYH TEXHOJIOTMSJIAPBI JKaHA KapaskarTapbl aJIMCTUTH
00I0HYA TeXHUKA WJIMMACPHUHHH KAHAMIAAThl WINMHMH JapaKacblH U3ICHYYI'0
«@epMmep wvapOajJapbIHbIH WWAapPThIHAA G(GUIbTHPAYY ULeHTpudyracol 0ap
0Moras OpHOTMOCYHYH MNapaMeTpPJICPHH KAHA KbIKTbl Kalpa HIITETYYHYH
TEXHOJOTHAJIBIK NIPOLECCUH HETU3/160» TEMAChIHAATBI TUCCEPTANUACHIHBIH

PE3IOMECH

Tyitynayy ce3mep: Kbk, Ouora3 opHoTMOCYy, ¢epMep uyapbdayiapsl,
neHTpudyra, 6uoras, OMoXKep CEMUPTKUY, KaMBIII 6CYMAYKTOPYHYH TaJKaHAapHl,
Maiianarerd, cyocrpar.

N3ua100HYH 00beKTHCH: KBIKTAP/Ibl Kalipa UIITETYYHYH T€XHOJIOTHSIIBIK
OpoleccH, 4YakaH ailbll yap0a Ty3yMAOpPYHYH MIApTTapblHAa KU4YM Ouoras
oprHormocy (KG natentrep Ne261, Ne305).

N3uia1eeHyH MakcaThl: KBIKTBI Kaiipa HINTETYYHYH TEXHOJIOTHUSIIBIK
NPOLIECCUHUH >KaHa ailbul Yapba TY3yMAepyH Ouoras xaHa OHOXKEp CEMUPTKUY
MEHEH KaMChI3 KbUIyy YYYH OHOra3 OpHOTMOCYHYH KOHCTPYKTOPIYK-
TEXHOJIOTHUSIJIBIK CXEMAaChIH HETHU3/106.

N3ungee merompopy: M3WIIOOHYH METOAOJOTHSIIBIK HETHU3W OO0dym
TOMOHKYJIOp CaHajaT: KJIACCHKAJIbIK MEXaHUKAHBIH TEOPHSICHI, OMOpPEaKTOPAYH
KBUTYYJyK OallaHCBIH 3CENTe6, WHKEHEPAUK JCENTOeeNIop KaHa CTATHCTHKAIBIK
MaTepHUaIapabl UIITETYY bIKMAaJaphl.

AJIBIHTAH  HATBIIKAJIap KaHA aJapAblH  KAHBUIBITBI:  KBIKTHI
UIITETYYHYH TEXHOJOTHUSJIBIK MPOIIECCHHUH YKAHbl CXEMAachl CYHYIITAJIIbI; KaHBbI
©3reYOeNIYKTOPre 73 YaKkaH ailbll yapOa MIIKaHAIAphl Y4YH OMOTa3 OPHOTMOCYHYH
KOHCTPYKTOPAYK-  TEXHOJIOTHSUIBIK ~ CXEMAachl  MIITENUI  YBIKTBI;  Ouoras
OPHOTMOCYHYH 2JIEMEHTTEPH JKaHa ailjlaHa- 4oWpPe MEHEH JKbUTYYJIYK alMallyyHYH
JKAIMbBI JKaHAa CTPYKTYPaIbIK MOJENIEPU WINTEIUN YBIKTHI; KBIKTBIH ap KaHIau
TYPAOPYHYH KaHa KaMbIITHIH TankangapsiHbiH (H/K) pammonanayy kaTeimraps
HETU3JeNIU: YIUAYH KbIThl YUYH (19,4:1); KOMAYH KbITBI MEHEH TOOKTYH KbITbIHBIH
apanammacsl YuyH (19,4:1); KbUIKbIHBIH KbITbl YUYH (21,5:1) (MblHIa H— KBIKTBIH
Maccachl, Kr; K— KaMbIlI TaTKaHBIHBIH MAacCachl, KT).

Konmonyy papaskacol: depmepauk (mpriikan) yapOamapbliHa KaHa ailbll
yap0a KoonepaTuBIACPUHIE.

Kononyy uweiipecy: mMan ’kaHa JbIMKAHYBUIBIKTHIH YaKaH albll dapOa
TY3YMAOPYHIIO, aiiblT 4apOa )KOTOPKY OKYY >KalJapbIHBIH OKYY MPOIECCHUHIIE.
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PE3IOME

pucceprauun  OcmonoBa  KanmapOexka  blcmanoBnua Ha  Temy:
«O00cHOBaHHE TEXHOJOTMYECKOr0 Ipouecca ImnepepadoOTKH HaBo3a M
napaMeTpoB 0OMOra3oBoii YCTaHOBKH ¢ (QuIbTpyWIneil ueHTpudyroi B
ycJaoBusX (epMEepCKHUX XO3AMCTB» HA COUCKAHME YYEHOW CTeneHH
KAHJAUWJATAa TEeXHHUYEeCKHMX Hayk mno cneuuajabHocTH 05.20.01- TexHos0oruu
U CPeCTBAa MEXaHU3ALMH CeJIbCKOr0 X03AiCTBA

KiaroueBble cjioBa: HaBo3, OwuorasoBas yCTaHOBKa, (epMepckue
Xo3siicTBa, IUeHTpudyra, Ouorasz, OuoygoOpeHHe, OINUiKa KaMBIIIUTOBBIX
pacTeHui, N3MENBYUTEIb, CyOCTpaT.

O0BbeKT ucciIe0BaHUsI: TEXHOJIOTHYECKUI TpoIlecC MmepepadoTKi HaBo3a,
MmajorabaputHas 6uora3oBas ycraHoBka (mateHThl KG Ne 261, Ne305) B ycinoBusx
MaJIbIX CelIbX03(hOPMHUPOBAHUH.

Henp wucciaenoBanusi: OOOCHOBAaHWE TEXHOJOTHMYECKOrO  Iporiecca
nepepadOTKM HaBO3a M KOHCTPYKTHBHO- TEXHOJOTHYECKON CXEMbI OHMOra3oBOM
YCTaHOBKH JIJISI CHAOXKEHUS CeNbX03(OpMUPOBAHUM OUOTa30M U OUOYI00pEHUEM.

MeToabl Hcc/IeI0BAHUA: METOJUYECKYIO OCHOBY HCCIIEIOBAaHUSI COCTABHIIN
TEOpUsl KJIACCHYECKOM MEXaHWKH, pacueT TemioBoro OanmaHca OuopeakTopa,
WH)KCHEPHBIE pacueThl U METObI 00PaOOTKU CTATUCTHUYECKUX MATEPUATIOB.

IlonyyeHnnblie pe3yabTaTbl M HX HOBHM3HA: MpEJIOKEHA HOBas CXema
TEXHOJOTHYECKOTO Tpoliecca rmnepepaboTku W 00e33apaXMBaHUs  HABO3a,
pa3paboTaHa KOHCTPYKTHBHO- TEXHOJOTHYECKAs cXemMa OMOTa30BOM yCTAHOBKH JIJIst
MaJIbIX CeIbX03()OpMHUPOBAHMI C HOBBIMU MPU3HAKAMH; pa3paboTaHbl o0mmas u
CTPYKTYpHAasi MOJIEJIM TEIUIOOOMEHa MEXKIY dJIEMEHTaMU OMOTra30BO YCTAHOBKHU H
C OKpy>Karomiei cpeoii; 000CHOBaHBI pallMOHATBHBIE COOTHOIICHHS pa3HbIX BUIOB
HaBo3a W KamblmuTOBbIX omwiok (H/K): mns waBoza KPC(19,4:1); nns cmecu
OBEYBHEro HaBo3a U KypuHoro nomera (19,4:1); nns naBoza nomaneit (21,5:1) (rae
H- macca HaBo3a, kr; K- Macca KaMBIIIIUTOBBIX OMUJIOK, KT).

CreneHb MCNOJb30BaHUsS: B (hepMepcKux (KPECThIHCKUX) XO3SUCTBAX H
CEeIbX03KOOIEepaTUBaX.

Oobaactb NPUMEHEeHM: B MaJIbIX arpo(popMHUPOBAHUAX
KUBOTHOBOJYECKOT'O U PACTEHUEBOJUYECKOTO HAMPABICHUS, B YU4EOHOM Ipoliecce
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.
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