AHHOTAIUA

Mucceprannu KadaymeBoit AnbMupsl CepuknaeBHbl HA COMCKAHHME CTENEHH
aokropa ¢uiaocopun (PhD) mo cmeumanbHoctn 6D080600 — «ArpapuHast
TEXHUKA U TeXHOJ0rus» Ha Temy: «IloBblmenue 3¢ppexTuBHOCTH IKCTPYAEpPa
32 CYeT COBEPLICHCTBOBAHMS ero IapaMeTpoB IpH mepepadoTKe
PACTUTEJBbHBIX MATEPHATIOB»

AKTyaJlbHOCTh  HccjegoBaHusi. KopMmompousBoACcTBO —  Beayuwias
MHOTO(YHKIIMOHAIbHASI M CBS3YyIOLIas OTPaciib CEIbCKOTO XO3sIMCTBa, KOTOpas
SBIISIETCS  KIIIOYEBBIM  (PAKTOpOM  ycmexa JKMBOTHOBojcTBa  Kazaxcrana,
OKa3plBAIOIME CYIIECTBEHHOE BIHMSHUE HAa pa3BUTHE pACTEHUEBOACTBA W
COXpPAaHEHHUS LIEHHBIX CEJIbCKOXO3SWCTBEHHBIX YTOJAWM, YTO SBIIAETCS OCHOBOM
IPOJIOBOJIbCTBEHHOM 0€3011aCHOCTH CTPAHBI.

[Iporpamma pa3BuTHSI arponpoMbIluIeHHOTo komiuiekca (manee — AIIK)
Pecniyonuku Kazaxcran «Arpobusznec — 2020», mnpeaycmaTpuBaeT pa3BUTHE
OTEYECTBEHHOI'0 KWBOTHOBOJICTBA M BBITOJHOTO MPOW3BOACTBA MsCA, MOJIOKA U
OPYyTOW  KUBOTHOBOAYECKOM  IPOAYKIMH, A, CJIEAOBATEIbHO, BO3HUKAET
HEOO0XOMMOCTb CO3/1aHUS COOTBETCTBYIOIIEH KOPMOBOM Oa3bl.

Ananmu3 coctostHus orpacieit AIIK nmocnenHux jer, Mokas3plBaeT, YTO HU3KAS
OPOAYKTUBHOCTh KOPMOBBIX YTrOJAHUN, OCOOEHHO B HEOJArONpUSITHBIE MO YCIOBUIO
YBIQKHEHHUS] TOJbl, HE TIO3BOJISIET B JOCTaTOYHOM KOJIMYECTBE OOECIEUNUTH
UMEIOIIEECS IIOTOJIOBBE CEIBCKOXO3SIMCTBEHHBIX JKMBOTHBIX ITOJIHOLICHHBIMU
KOpPMaMH.

JUst TOCTMKEHHMSI TIOCTABJICHHBIX II€JIEW HEOOXOAMMO BHEAPEHHWE HOBOTO
000pyIOBaHUSI M TEXHUKH, IO3BOJSIOIIUX COXPAHATH IOJIE3HbIE KOMIIOHEHTBI
CBIPbS, UCIIOJIB3YEMOTO JIsi IPUTOTOBIEHUS KOMOMKOpMA.

JUiss HOpMalIbHOTO (DYHKIIMOHMPOBAHUS OpraHM3Ma KpPYIHOI'O pPOraToro
ckota (KPC) u oOecrieyeHus: 3TUX >KUBOTHBIX HEOOXOIUMOUN 3HEprueil, oyeHb
BA)XHO BHOCHUTh B KOpMa 3€pHOBbIE KynbTypbl. Cpemu mnoisesnbix s KPC
3€pPHOBBIX KYJIbTYP MOYKHO BBIJIEIUThH SIUMEHB, MIIEHUILY U OoBEC. HeHamiexaiue
YCIIOBHSI 3arOTOBKM, a TaK)XE€ XpaHEHUS NPUBOAAT K IUIECHEBEHUIO KOpMa U
o0pa3oBaHMI0O B HEM MHKOTOKCHMHOB. [lia 53(Q¢GEeKTHBHOTO MPOU3BOICTBA
IPOAYKTOB UBOTHOBOJICTBA HEOOXOIMMO pallMOHAJIBHOE UCIIOJIb30BaHNUE KOPMOB,
KOTOPOE BKJIIOUAET B €05 METO/IbI MOBBIIIEHUS NX OMOJOTHYECKON U MUTATEIbHON
neHHocTH. OJHMM M3 MEpPCHEKTHBHBIX METOJOB MOJArOTOBKM KOPMOB K
CKApMJIMBAHUIO SIBIISIETCS DKCTPY3HS.

IIpon3BOACTBO OJKCTPYIMPOBAHHBIX KOPMOB U3 PACTUTEIBHOIO CHIPBS
ABJIAETCSA OIHOM u3 COBPEMEHHENIIUX TEXHOJIOT UM IIOJIyYEHUS
BBICOKOKAQYECTBEHHBIX LIEHHBIX KOPMOB. biaronaps oCylecTBIECHUIO CMEIINBAHUS
PACTUTENbHBIX KOMIIOHEHTOB M OIPEACIEHHOM TEXHOJOTUU 00ecreunBaeTCs
OTHOCHUTEJIHOE TOJYyYEHUE BBICOKOKAUECTBEHHOW MpoayKuuu. i TOro 4rtoObl
o0OecneunTh HajlM4yue cOOCTBEHHOM KOPMOBOI 0a3bl B perMoHax Hamlei oOnactu
HEOOXOJUMO BHEAPEHUE HMHTEHCUBHBIX TEXHOJOTMH MPOU3BOACTBA MNPOAYKLHU
JKUBOTHOBOJICTBA U PACTEHUEBOJCTBA, TaK KaK HAa KOpMa OTBOJMTCS NPHUMEPHO



CEMBJIECAT INPOLICHTOB 3aTparT B KUBOTHOBOJCTBE, KOTOPBIE OIPEAEIISAIOT
CTOMMOCTB ITPOAYKLHU.

OKCTPYIMPOBAHUE CBHIPHEBOM MACCHI IO3BOJISIET IOJYy4YaTh MOJHOLECHHbIE
cOaJlaHCUPOBaHHBIE IO MUTATEJIbHBIM U IMOJE3HBIM BELIECTBAM KOPMOBBIE CMECH,
UMEIOIIUE JJIMTENbHBIA CpPOK XpaHeHus (Oosiee moayroga) 0Oe3 CHIDKCHUS
OCHOBHBIX KayecTB. (COajaHCUPOBAHHOCTh JKCTPYAMPOBAHHOTO KOpMa U €ro
BBICOKAsi ~ MHUTATEIbHOCTh  OOECNeYMBAIOT  CYIIECTBEHHOE  IOBBIIICHUE
MPOAYKTUBHOCTHU CEIIbCKOXO035MCTBEHHBIX )KUBOTHBIX U MTHUIIBIL.

CrpemiieHrE€ TTOBBICUTH MPOU3BOAUTENBHOCTh OJHOIIHEKOBOIO 3KCTPYEpa,
3(h(HEKTUBHOCTh TPUTOTOBJICHUS KOMOMKOpPMa, YMEHBIIICHHE 3aTpaT Ha €ro
IIPOU3BOACTBO SIBIIIETCA AKTYaJIbHOM 3aJa4el, 3aBHUCAIIEH OT KOHCTPYKTHBHBIX
apaMeTpoB IKCTPYAepa, B YACTHOCTH OT KOHCTPYKIIUU paboyero opraHa - mHeka.

Tema npuccepralMOHHON paboOTHl 3aperucTpupoBaHa B HanmoHanbHOM
LIEHTPE TOCYJApPCTBEHHOW HAYYHO TEXHMYECKOM OJKCIIEPTHU3bl C IPUCBOCHUEM
Homepa ['P:0118KI10604.

Heabp wucciienoBaHuss — TMOBbIIIEHHE 3(PPEKTUBHOCTU HKCTpyAepa NpH
nepepadoTKe paCTUTEILHOTO MaTepHaia.

JUIst 1OCTHXKEHUsl TOCTaBIEHHOM WEeaM B paboTe CTaBSATCA CIEAYIOIIHe
3aa44 MCCJIe0OBAHUI:

1. Omnpenenutrs HamNpaBlIIEHUE COBEPUICHCTBOBAHUSA  OJIHOLUIHEKOBOTO
AKCTpyAEpA.

2. OOocHOBaTh ONTHUMAIBbHBIC TAPAMETPHI PAOOTHI  OJHOIIHEKOBOTO
DKCTpyAEpa.

3. JlaTh SKOHOMHYECKYIO OIEHKY 3(P(EKTUBHOCTH MPOBEACHHBIX HAYUYHBIX
VCCIIEJOBAHNM.

O0bekT HCCIeNOBAHMHA -  TEXHOJOTMYECKUMH  mporecc  paboTh
OJIHOIIIHEKOBOTO IKCTPYyepa.

IIpeamer ucciaeno0BaHus - 3aKOHOMEPHOCTH NPOLECCA IKCTPYIUPOBAHUS.

Metoabl uccijiefoBaHui. TeopeTHueckor OCHOBOM UCCIENOBAHNUM CITYKUJIH
KJIACCUYECKHUE TPYAbl Ka3aXCTAHCKUX U 3apyOEKHBIX YUYEHBIX MO Mpodieme
COBEpUIEHCTBOBAHUS npoiiecca SKCTPYAUPOBAHUS 3epHa MIIECHUTIBI.
JIOCTOBEPHOCTh TEOPETUYECKUX MCCIEAOBAHUNA TMOATBEPKIEHA PE3YyJIbTaTaMU
HKCIEPUMEHTAJIbHBIX UCCIEA0BAHUN,

OKCIIEpUMEHTAIbHBIE HCCIEOBAHMS BBINOJHEHBl B HCCIEI0BATENbCKON
naboparopun kadenper MammuH, TpakTOpoB W aBTOMOOWieH, HWHxkeHepHO-
TEXHUYECKOro MHCTUTyTa A.AlTMyxamOeroBa, KocTaHallCKOro permoHalIbHOTO
yHuBepcureta umeHn A. badrypceiHoBa. HMccnegoBanuss npoBOAWIMCH Ha
ManorabaputHoMm mnpecc-3kctpyaepe 113-20 co mHexkamu ¢ OOBIYHON KPOMKOM
BUHTA U C KPOMKOI BHHTA, IPUJIETaOLIEro K KOPIyCy U3rOTOBICHHON pUQIEHOH,
corjacHo pa3pabOTaHHOM MporpaMMe Ha OCHOBE anpoOMPOBAHHOIO IJIaHA
AKCIIEPUMEHTA, Ha MOATOTOBJIEHHBIX MPUOOpax U 000py0BaHUU C 0OOCHOBAHUEM
KOJIMYECTBA, JTOCTOBEPHOCTU M OLIMOKU OmbITa. M3roTOBIIEHBI HEOOXOAUMBIE ISt
HKCIEPUMEHTOB JI€TaJIN.

Hay4nasi HOBU3HA MCCJIeIOBAHUI:



- pa3paboTaHbl yacTHass M 0OIlas METOAMKA JJsi MNPOBEICHUS HAy4YHBIX
HKCIIEPUMEHTAIBHBIX UCCIIEI0BAHU;

— MOJY4Y€Hbl AHATUTUYECKHUE 3aBUCUMOCTH ISl OOOCHOBaHUSA PHUDICHUS
KPOMKH BHMHTA, BJIQXKHOCTH 3€pHA MIIEHUIBl U OTKPBITHE 3aCIIOHKH MOAA4YU 3€pHA
MIIEHULIB;

— pa3paboTaH ITHEKOBBIM pabounii opraH 3KCTpyaepa ¢ pudIeHON KPOMKOM
BUHTA, IPUJIETAIOIEH K KopIycy, (HaTeHT Ha mojie3nyio Mozaenb PK Ne 4844).

Ilos10:keHHsA, BBIHOCMMBbIE HA 3AIIIUTY:

- HCclefOBaHHAs BaKkHash HaydHas rumnoTre3a o Oosiee 3(DPeKTHBHOM
BIMSIHUM KO3()(pUlleHTa BHYTPEHHETO TPEHHS B CPABHEHUU C BHEILIHUM;

- TIOJyYyeHHbIE 3aKOHOMEPHOCTH, BIUSHUSA Ha 3(P(PEKTUBHOCTH Ipolecca
OKCTPYIUPOBAHUSI 000CHOBAHHBIX B paboTe (HaKTOpOB;

- MaTeMaTU4eCKasi MOJIEIb SKCTPYAUPOBAHUS 3€pHA MIIEHUIBI CO IIIHEKOM C
puhAEHON KPOMKOW BUHTA;

— KOHCTPYKIMS pabouero opraHa — IIHEKAa OHKCTpyaepa ¢ pudeHoi
KPOMKOM BHHTa, MpWJIETAIONIEN K KOpIycy (yroj 3amemMiaeHus) Ajs nepepadoTKu
3epHa NIIeHUIbI (MATEeHT Ha nmoje3nyto Mozenb PK Ne 4844);

— DKOHOMHYECKas OleHKa A3(P(EKTUBHOCTH NPUMEHEHUS UIHEKOBOIO
pabouero opraHa sKcTpyziepa ¢ pudieHol KpOMKON BUHTA.

Bueapenue. Pe3ynbpTaThl guccepTaliioHHON paOOThI BHEIPEHBI B yUYeOHBIN
npouecc kKadenpel «MammH, TpakTOpoB H  aBToMoOwien», WHxkeHnepHo-
TEXHUYECKOTO  MHCTUTyTa uMeHH  A.AltmyxamOeroBa, KocTtanalickoro
PErMOHAIBHOTO YHUBEpPCUTETA MMEHU A. banTypcsiHOBA.

Hayunsbie pe3ynbTaThl auccepraiinoHHoi padoTel BHenpeHbl B TOO «Ceep-
Arpo H», TOO «Teppa» u TOO «CXOC 3apeunoe».

KoHcTpykuust pabodero oprana 3auiyiieHa MaTeHToOM Ha MOJIE3HYI0 MOJENb
PK Neo4844.

AnpobGauuss padoTbl. OCHOBHBIE TOJOXEHHS AUCCEPTALMOHHON pPabOTHhI
00CyXIaJIMCh U JOKJIA/IbIBAJIUCH Ha!

- XXV  MexIyHapoJHOM  HAay4YHO-IPAKTHMYECKOW  KOH(]epeHuuu
«DyHaamMeHTaNbHbIE U MPUKIIAIHbIE UCCIIEIOBAHUS B COBpeMEeHHOM Mupe» (CaHKT
— IletepOypr, Poccus, 2019r.);

- 3acenanuax ydyeHoro coera KPY umenu A.baiitypcsinoBa (2016-2019
IT.);

- paclMpeHHBIX 3acelaHusX Kadeapsl «MamuH, TPaKTOpPOB H
aBTomooOmiei» KPY mmenn A.baiitypceiroBa (2020 - 2022).

Iyosukanuu. [To TeMe quccepranuu OnmyoJIUKOBaHO 5 HAYYHBIX TPYAOB, U3
HUX: 3 — B HAy4YHbIX M3JaHUAX, pEKOMEHJ0BaHHBIX KoMuTeToM no obecnedeHuro
KauecTBa B cepe oOpazoBanus u Hayku MOH PK, 1 — nateHT Ha moje3Hyo
Mozenb, 1 — B »KypHase, BxoJdieM B 0a3y AaHHBIX SCOPUS, ¢ MPOLIEHTUIIEM IIO
o01Iel cenbCKOX03siCTBeHHOM 1 Ononornveckoit Hayke 40. CiteScore paBHbilii 1.

JIn4HbIi BKJIAA aBTOPA, 3aKIIOYAECTCS B CAMOCTOSITEIbHOM BBIIIOJIHEHUH
MOKMCKA U aHaJn3a 3apyOeKHBIX U OT€UECTBEHHBIX JINTEPATYPHBIX HCTOYHUKOB, U B
BBIOOPE COBMECTHO C HAyYHBIM KOHCYJIBTAHTOM HAMpaBIICHUS HCCIIEIOBAHUS.
ABTOp JTUYHO NPUHUMAJI HEMIOCPEACTBEHHOE Y4acTHE BO BCEX ATalax MPOBEICHUS



TEOPETUYECKUX U OIKCICPUMEHTAIBHBIX HCCICAOBAaHUN IO  OMpEACIICHUIO
napaMeTpoB paboThl 3KCTpyaepa. Pemana 3amaum, mpoBogmia oOpaOOTKy u
aHaJu3 HKCIIEPUMEHTAIbHBIX HCCIEA0BaHNN, 0000IIHIa TOTyUYeHHBIE PEe3yIbTaThI
MCCIICJIOBAHMS, U OMyOJIMKOBaIa UX B BU/IC HAYUHBIX MyOIHKAIUi.

Ctpykrypa m o0bem auccepramuu. JuccepranmoHHas padoTa U3JI0KeHa
Ha 125 cTpanunax, cogepkut 41 pucyHkos, 15 tabnui u 5 npunoxxennii. Criucok
UCTIOJb30BaHHBIX ICTOYHHKOB COCTOUT U3 137 HauMeHOBaHUIA.



6D080600 — «ArpapJiblK TEXHHKA jK9HE TEXHOJIOTHsI» MaMAaH/bIFbl OObIHIIA
¢puinocopus noxropsl (PhD) mopexecin amy ymin ycbinbuiran KaOdaymesa
Aabmupa CepuxknaeBHaHbIH «OciMaikTepain MaTepuaiiapbiH 6Haey Ke3iHae
OHbIH MapaMeTipJepiH KeTiAipy apKbLIbl 3KCTPYAEPAIH THIMILTITIH
JKOFAPJIATY» TAKBIPBIObIHA JKa3bLIFAH JUCCEPTANMSICHIHA

AHJIATHA

3eprTeyain 63eKTijiri. Man a3eIFbIHBIH OHIIPICI — €MIMI3IH a3bIK — TYJIK
KayINCi3airiHig Herizi OoJIbIT TaObUIATBIH, ©CIMIIK IIapyallbUIBIFBIH JaMBITyFa
KoHEe Oarayibl ayblUl IIAPYyalIbUIBIFRl ATKANTAPhIH CaKTayFa eeysl bIKMall €TeTiH,
KazakcTaHHBIH Mai MIapyanibUIbIFbl TaOBICBIHBIH IIEIIyIr (akTopbl OOIBII
TaOBUIATHIH AybLI MIAPYAIIBUIBIFBIHBIH KOMI(PYHKITUSIB KOHE OalIaHBICTBIPYIITHI
YKETEKIII1 canackl OOIBIN TaObLIAIBI.

Kazakcran PecnyOnukacbiHblH «Arpoousznec — 2020» arpoeHepKCINTIK
kemeHiH  (Oyman  opi-AOK)  nmambiTy  Oarjmapiamachl,  OTaHABIK — Mall
IIapyaIiblIBIFEIH JKOHE €T, CYT JKoHEe 0acka Ja Majl MapyamlbUIBIFBl ©HIMJICPIH
TUIMJII OHIIPYAl JAaMBITYJbl Ke3/eiai, AeMeK, THICTI kemiien 0a3achlH KYpy
KOKETTUIIT TYBIHIANIBI.

Conrbl xbuUtgapnarel AOK cananmapblHbIH Kal-KyHiH Tanjgay >KeMIler
aJKANTapbIHBIH TOMEH OHIMJIUII, ocipece BbUIFAIaHy >KaFJaibl KOJANCHI3
KBUTIAPHI, KOJAa Oap aypul MApyambUIBIFBl JKaHyapJapblHBIH Majl OachiH
TOJIBIKKAH/BI A3bIKIEH JKETKUTIKTI MOJIIepIe KaMTaMachl3 €Tyre MYMKIHIIK
OepMEHTIHIH KOpCeTEeIi.

Kolibutran MakcaTTapra KOJ JKETKI3y VIINIH KypaMa >eM JaibIHIayFa
naiJaJaHbUIaThlH IIMKI3ATTBIH Mailajdbl KOMIIOHEHTTEPIH CaKTayFa MYMKIHJIK
OepeTiH, kaHa >ka0AbIKTap MEH TEXHUKAHBI €HI13y KaXKeT.

Ipi kapa manabiH (IKM) neHeciHiH KaJbIOThl KYMBIC ICTEYl KOHE OCHI
KaHyapjaapabl KaKETTI DHEPrusMEH KaMTaMachl3 €Ty YVIIIH JKeMIe JIOHII
JTaKbUIIApABl €HTI3y ©T¢ MaHbBI3NbL. Ipi Kapa MaiFa maimansl JaKbULIApAbIH
apachIH/a apra, Oumaii )koHe CyWIbl 0ap. JKMHAYIbIH, COHIal-aK caKTayablH JIYPHIC
eMEC MIapTTaphl KEMHIH KerepyiHe »oHE OHJAaFbl MUKOTOKCHHIEPIIH Taiaa
OoxybIHA oKenel. Mai mapyambUIbiFbl OHIMAEPIH THIMAL OHIIPY YIIIH OJapIblH
OMOJIOTUSIIBIK KOHE TaFaMJbIK KYHJIBUIBIFBIH apTTHIPY 9MIICTEPIH KAMTUTBIH KEMII
VTBIMJIBI TIaWanaHy KaKeT. A3BIKTaHABIPYFa JKeM MalbIHIAyABIH TEePCICKTUBTI
oMiCTepiHiH O1pi IKCTPY3HS OOIBIN TAOBLIAIBI.

OCIMIIIK MIUKI3aThIHAH IKCTPY/ATAIFAH KEM OHAIPY KOFaphl camaibl KYHIIbI
KEM allyJlblH 3aMaHayd TEXHOJOTHUsUIAPbIHBIH Oipi Ooibin TaObUIa[bl. OCIMIIK
KOMITOHEHTTEp1 MeH Oenrun Oilp TEeXHOJOTHUSHbl apallacThIPYIbIH apKAChIHIA
YKOFaphl canajibl ©HIMAEPiH CAIbICThIPMAbl TYPAE AJbIHYbl KAMTaMachl3 €TUIEI.
bi3niH  OOABICTBIH  OHIpJEpIHAE ©3IMI3JIIH a3bIKTHIK 0a3aMbI3/IbIH  OOTYybIH
KaMTaMachl3 €Ty VIIIH MaJl IIapyalibUIblFbl MEH ©CIMIIK IIapyallbUIbIFbl
OHIMJIEPIH OHIPYAIH KapKbIHIbI TEXHOJOTHSIAPBIH €HT13y Ka)XeT, OUTKEeHI Mall
HIapyalibUIbIFBIHAAFbI MIBIFBIHAAP IBIH IIIAMAMEH JKETITIC MaibI3bl a3bIKKa OOJIIHE/I],
0JIap ©HIMHIH KYHBIH aHBIKTAMIbI.



[IIuki3aT MaccachlH 3KCTPyATay HET13r1 KACHETTEepAl TOMEHAETIECTEH Y3aK
cakray Mmep3imi Oap (anThl aiijaH acTtaMm) KOPEKTIK JKOHE Naljalbl 3arTap
OOMbIHINIA TEHJAECTIPUITEH JKeM KOCHaJlapblH ajlyFa MYMKIHAIK Oepel.
DKCTpyATaJIFaH JKEMHIH TENe-TeHIIr *OHE OHBIH YKOFapbl KOPEKTIK KYHJIbUIBIFbI
aybUIIIAPYaIlIbUIBIK JKaHyapiapbl MEH KYCTapAblH OHIMIUIITIH €19yip apTThIPaIbl.

bip Oypanmanbl 3KCTpyAEpiH OHIMAUIIH, KypaMa »XeMJli JalbIHaay bIH
THIMJIUTITIH apTThIpyFa JEreH YMTBUIBIC, OHBI OHJIPYIre KETETIH IIbIFBIHIAPIbI
a3aiTy SKCTPYAEpIiH KYpPbUIBIMIBIK MapaMeTpiiepiHe, aTanm aWTKaHAa >KYMBbIC
OpraHbIHBIH - OYpaHJIaHbIH KYpbUIbIMbIHA OalJaHBICTBI ©3€KTI Macelie OOJbII
TaOBLIAIBI.

JluccepTanusiibIK JKYMBICTBIH TaKbIPHIObI VIITTBIK MEMJICKETTIK FhHLIBIMU-
TEeXHUKAIBIK capantama opTaibirbiaga ['P:01 18K 0604 neMipiMeH TipKenTeH.

3eprTey MakcaTbl — OCIMIIK MaTepuanblH OHICYIAE SKCTPYIAEPIiH
TUIMJIUTITIH apTThIPY.

Koiibimiran MakcaTka KOJ JKETKI3y VIIIH KYMBIC KOWBLUIAIbI, KeJecl
MiHJeTTepi 3epTTey:

1. bip 6ypanaaibl SKCTpyAEp/Al KETUIAIPY OaFrbIThIH aHBIKTAHbI3.

2. bip OypaHjanbl S3KCTpYIepAiH OHTANIIBI )KYMBIC TApAMETPIIEPIH HETI3/Ey.

3. XKyprizuireH FpUIBIMU 3€PTTEYJIEPIAiH THIMAUIIIHE 3KOHOMUKAIBIK Oara
oepy.

3epTrTrey  HBICAaHBI-  OIpUIPMEKTI  SKCTPYACPIAIH  TEXHOJOTHSIIBIK
YKYMBICBIHBIH TTPOTIECI.

3epTTey MIHI—AKCTPYaUPIICY MPOIECIHIH 3aHIBIIBIKTAPHI.

3eprTey omicTepi.3epTTeymiH  TEOPHMSIBIK HEri3i Oupall  acTHIFBIH
DKCTPYJTAy TPOILECIH JKETUIAIpY Moceneci OoOWbIHINA Ka3aKCTaHIBIK JKOHE
HIETeNIK ~ FaJbIMIApIblH  KJIACCHKANbIK  eHOekTtepl  00iabl. Teopusibik
3epTTEYJEPAIH CEHIMIUIIrT HKCIEPUMEHTTIK 3€pTTEYJEpAiH HOTHXKelepIMEH
pacTanajipl.

A. baititypceiHOB aThiHIarel KocTanail eHIpJIIK YHUBEPCUTETIHIH, A.
AWTMYyXamMOeTOBa aThIHAFbl HHKCHEPJIIK-TEXHUKAJIBIK HHCTUTYTBIHBIH, «MaIlllHa,
TPaKTOpJIap JKOHE aBTOMOOWIBAEP» KadeapachlHBIH 3epTTey 3epTXaHaChIHIa
OKCIIEPUMEHTTIK  3€epTTeysiep  OKYpri3uai.  3eprreyiep  IKCIEPUMEHTTIH
JIOJIENZICHTeH KOCTaphl HETI31H/AE O31pJeHTeH OarnapiiaMmara coiikec OypaHIaHbIH
o/lIeTTerl >KWeriMeH OypaHjanapbl 0ap >k0HE TO(MPJICHTeH KOPIyCKa ipreiec
OypanmanblH meTi 6ap mareiH Kenemai [12-20 mpecc-skerpynepinae, Toxipude
CaHbIH, CEHIMIIINT MEH KaTeJriH HEeTI3JACHTIH AaibIHIaIFaH KYPBUIFbUIAD MEH
XKaOBIKTap/Ia KYPTi3iai. DKCIIEPUMEHT YIIIiH KaKETTi OOIIIeKTep KacalIbl.

3epTTeyiepaiH FHUIBIMH KAHAJIBIFbI:

—FBUIBIMH HKCIIEPUMEHTTIK 3€pTTEYyJIep KYPri3y YILIIH JKEKE >KOHE KaJIIlbl
oiicTeMe 31pJIeHI];

— OypaH/Ia )KUET1HIH OYABIPIBIFbIH, OMAal JOHIHIH bUIFAIABUIBIFBIH HET13/Iey
JKOHe Oujaii JoHIH Oepyre apHajdFaH >KalKBIIITHI ally YIIIH TajlJaMalibIK
TOYEIAUTIKTEP aIbIH/IbL;

— KOpMyCKa ipreiec OypaHJaHblH TO(pJCHreH Xueri 0ap 3KCTpyAep.iH
OypaHaaibl )KyMbIC opranbl xacanasl (Ne4844 KP naitnanel Mojeabre maTeHT).



Koprayra yCHIHBLIATBIH epexesiep:

- 1mKi yi#kemic KO3()PHUIMEHTIHIH CBHIPTKBl (PAKTOPMEH CaJbICThIPFaH/a
TUIM/I1 9Cepl Typabl 3epTTEIT€H MaHbI3/Ibl FbUIBIMU THIIOTE3aCH;

- aJbIHFAH 3aHJIBUIBIKTAPBIH, 9CEpIH NPOLECIHIH THIMAUIIIH Oemyre
HET13/IeJITeH KYMBIChIHA (haKTOopiap;

- OypanmaHblH TroQpJCHIeH IIeTIMEH HWIPMEKIeH Oujgaid  JoHIH
AKCTPY/ITAyAbIH MaTEMAaTHUKAIIBIK MOJIEII;

— KOHCTPYKIMSCHI KYMBIC OpraHbl — IIHEKTI 3KCTpyAep Oactam, >Xueri
Keaip-OyAbIpIbl BUHT, a00 (OyphImIbl KBICHIIT Kaly) KaiTa ©HJACY VIIiH acThIK,
ommaii (Ne 4844 KP maiianbsl MoelIbre IMaTeHT);

— JKYMBIC OpPTaHBIHBIH KYPBUIBIMBI — KOpPIYyCKa iprenec OypaHIaHbIH
ropieHTeH Kueri 6ap dKCTpyaep uipMeri (KbICy OYpbIITbI) Ouail acTHIFBIH OHICY
yurin (KP naiinansl mogenine nateHT Ne 4844);

— Oypanaaybl KHeri 0ap 3KCTPYIEpAlH HIPMEK KYMBIC OPTaHbIH KOJIJaHY
TUIMJIUTITIH 9KOHOMUKAJIBIK Oaranay.

Enrizy. A. baittypceiHoB atbiHgarsl Koctanaii eHIpiIiK yHUBEPCUTETIHIH, A.
AnitMmyxamOeToBa  aThIHAAFbl  VIHXKEHEPIiK-TeXHUKANBIK  WHCTHTYTBHIHBIH,
«MammmuHa, TpakTopiap >KOHE aBTOMOOWIBAEP» KadeIpachlHbIH AUCCEPTAIHSIIBIK
YKYMBICTBIH HOTHXKEJEP1 OKY YPIICIHE SHI131I/Ii.

FoutbiMu-3epTTey nUCCEpTAlUSIIBIK JKYMBICTBIH HoTHXenepl «CeBep-Arpo
H» XKIIC, «Teppa» XKIIC xone « ALLITC 3apeunoe» XKIIC enrizinai.

Kywmbic opranbiabiH KypbutbiMbl KP No 4844 maiimansl Moenine maTeHTIEH
KOpFaJIFaH.

KymbIcTBIH  anpodamusicbl. J(HCCepTAUSAIBIK  JKYMBICTBIH — HETI3T1
epexerepl TATKbUIAHbIN JKOHE OasHIaN b

- XXV xanslKapaiblK FhUIBIMU-TIPAKTUKAIBIK KOH(epeHuus «lprem xoHe
KoJaHOabl 3epTTeyiep Kazipri 3amanrbl anemae» (Cankt — [letepOypr k., Peceit,
2019x.);

- A. BalitypcbiHOB aTbiHgarsl KocTanail eHIpIIiK YHUBEPCUTETIHIH KEHECTIH
oteipeicTapbiaa (2016-2019 xok.);

- A. DbailitypceiHOoB aTbhiHfarbl  KocTaHail eHIpIiK  YHUBEPCUTETIHIH
«MarmuHa, TpakTOpiap >KOHE aBTOMOOWIIBIAEP» Ka(eApachiHbIH KEHEHTUIreH
oteipeicTapbira (2020 -2022).

Kapusnansimaap. Juccepranusi TakbIpblObl OOWBIHIIA S5  FBHUIBIMH
eHOCKTepl JKapbhlK Kepji, oHbIH imnHAe: 3 — KP BbxFM OigiM koHE FBUIBIM
calachlHIAFhl  camaHbl KaMTaMachl3 €Ty KOMHTETI YCBIHFAH  FBUIBIMU
OaceutbiMIapaa, 1 - maiganel Moaenpre maTeHT, 1 — Scopus aepextep Oa3zacbiHa
KIpeTIH JKypHaJIIa, >Xallbl aybUl IIAPYaIlbUIBIFBl KOHE OWOJIOTHS FBHUIBIMBI
ootibiHma npoueHTwibMeH 40. CiteScore 1-re TeH.

ABTOPABIH KeKe KOCKaH YyJieci, IIeTeNIiK JKOHE OTaHIBIK oaelu
JNEPEKKO3JIepAbl 1316y MEH Taljayabl ©3 O€TIHIE OpbIHAAY XOHE FhUIBIMU
KeHecHIiMeH Oipre 3epTTey OarbIThlH TaHJAJbl. DKCTPYAEPIIH MapaMmeTpiiepiH
aHBIKTay YIIIH TEOPHUSJIBIK >KOHE OKCHEPUMEHTTIK 3epTTeyJiepAiH OapiibIK
KEe3CHJECpIHE  aBTOpbl  TiKeNned  KarbicThl.  Tamcelpmanapisl  OpBIHAAI,



HKCIEPUMEHTTIK 3epTTeyJepAl OHACAl KoHE TalJabl, 3€pTTEy HOTHUXKEIEpiH
YKUHAKTAI dKOHE 0J1ap/ibl FhUIBIMU 0acChUIbIMIAP TYPIHAE KapUsUIIaH/IbL.

JuccepTauMsiHbIH  KOJeMi  KOHe  KYPbLIbIMBI. Huccepranus
KOMITBIOTEPJIIK TepiiMiHiH 125 GeTinae GasHaanbIn xa3bliraH, o1 15 kectezeH, 41
CypeTTeH XoHe 5 KocbhIMIaaaH Typaabl. JKymbicTbl opbiHAay OapbickiHaa 137
one0ueT Ko31 nmaiIaaTaHbUIIbI.



ANNOTATION

Theses by Kabdusheva Almira Serikpaevna for the degree of Doctor of
Philosophy (PhD) in the specialty 6D080600 — «Agricultural machinery and
technology» on the topic: «Improving the efficiency of the extruder by
improving its parameters in the processing of plant materials»

The relevance of research. Feed production is a leading multifunctional
and connecting branch of agriculture, which is a key factor in the success of
Kazakhstan's animal husbandry, having a significant impact on the development of
crop production and the preservation of valuable agricultural land, which is the
basis of the country's food security.

The program for the development of the agro—industrial complex
(hereinafter referred to as the agro-industrial complex) of the Republic of
Kazakhstan «Agribusiness — 2020» provides for the development of domestic
animal husbandry and profitable production of meat, milk and other livestock
products, and, consequently, there is a need to create an appropriate feed base.

Analysis of the state of agricultural industries in recent years shows that the
low productivity of forage lands, especially in unfavorable wet years, does not
allow sufficient supply of the available livestock of farm animals with full-fledged
feed.

To achieve these goals, it is necessary to introduce new equipment and
techniques that allow you to preserve the useful components of the raw materials
used for the preparation of compound feed.

For the normal functioning of the body of cattle (cattle) and providing these
animals with the necessary energy, it is very important to introduce grain crops
into the feed. Among the grain crops useful for cattle, barley, wheat and oats can
be distinguished. Improper conditions of harvesting and storage lead to mold
formation of feed and mycotoxins in it. Efficient production of animal products
requires rational use of feed, which includes methods to increase their biological
and nutritional value. One of the promising methods of preparing feed for feeding
IS extrusion.

The production of extruded feed from vegetable raw materials is one of the
most modern technologies for obtaining high-quality valuable feed. Due to the
mixing of plant components and a certain technology, the relative production of
high-quality products is ensured. In order to ensure the availability of its own feed
base in the regions of our region, it is necessary to introduce intensive technologies
for the production of livestock and crop production, since about seventy percent of
the costs in animal husbandry are allocated to feed, which determine the cost of
products.

The extrusion of the raw material mass makes it possible to obtain full-
fledged feed mixtures balanced in nutrients and useful substances, having a long
shelf life (more than six months) without reducing the basic qualities. The balance
of the extruded feed and its high nutritional value provide a significant increase in
the productivity of farm animals and poultry.



The desire to increase the productivity of a single-screw extruder, the
efficiency of feed preparation, and reducing the cost of its production is an urgent
task that depends on the design parameters of the extruder, in particular on the
design of the working body - the auger.

The topic of the dissertation is registered in the National Center for State
Scientific and Technical Expertise with the assignment of the number
RC:0118KI10604.

Purpose of the study - improving the efficiency of the extruder in the
processing of plant material.

To achieve this goal, the following research tasks are set in the work:

1. Determine the direction of improvement of the single-screw extruder.

2. To justify the optimal parameters of the single-screw extruder.

3. To give an economic assessment of the effectiveness of the conducted
scientific research.

Object of research - the technological process of operation of a single-
screw extruder.

Subject of research - regularities of the extrusion process.

Research methods. The theoretical basis of the research was the classical
works of Kazakhstani and foreign scientists on the problem of improving the
process of extrusion of wheat grain. The reliability of theoretical studies is
confirmed by the results of experimental studies,

Experimental studies were carried out in the research laboratory of the
Department of Machines, Tractors and Automobiles, A.Aitmukhambetov Institute
of Engineering and Technology, A. Baitursynov Kostanay Regional University.
The studies were carried out on a small-sized PE-20 press extruder with screws
with a conventional screw edge and with a screw edge adjacent to the body of the
manufactured corrugated, according to the developed program based on the
approved experimental plan, on prepared instruments and equipment with
justification of the quantity, reliability and error of the experiment. The parts
necessary for experiments were made.

Scientific novelty of research:

- developed a private and general methodology for conducting scientific
experimental research;

— analytical dependences were obtained to substantiate the corrugation of the
screw edge, the moisture content of wheat grain and the opening of the wheat grain
feed flap;

— a screw working body of the extruder with a grooved screw edge adjacent
to the body has been developed (utility model patent RK Ne 4844).

The main results submitted for defense:

- the investigated important scientific hypothesis about the more effective
influence of the coefficient of internal friction in comparison with external,

- the obtained regularities, the effects on the efficiency of the extrusion
process of the factors justified in the work;

- mathematical model of wheat grain extrusion with a screw with a grooved
screw edge;



— the design of the working body — the extruder screw with a grooved screw
edge adjacent to the body (pinching angle) for processing wheat grain (utility
model patent RK Ne 4844);

— economic evaluation of the effectiveness of the screw working body of the
extruder with a grooved screw edge.

Integration. The results of the dissertation work were introduced into the
educational process of the Department of «Machines, tractors and automobilesy,
the A.Aitmukhambetov Engineering and Technical Institute, the A. Baitursynov
Kostanay Regional University.

The scientific results of the dissertation work have been implemented in
«Sever-Agro N» LLP, «Terra» LLP and «AES Zarechnoye» LLP.

The design of the working body is protected by the patent for the utility
model of the Republic of Kazakhstan Ne 4844,

Approbation of the work. The main provisions of the dissertation work
were discussed and reported on:

- XV International Scientific and Practical Conference «Fundamental and
Applied Research in the Modern World» (St. Petersburg, Russia, 2019);

- meetings of the Academic Council of the A.Baitursynov KRU (2016-
2019);

- extended meetings of the Department of «Machines, tractors and
automobiles» of the A.Baitursynov KRU (2020 - 2022).

Publications. 5 scientific papers have been published on the topic of the
dissertation, of which: 3 — in scientific publications recommended by the
Committee for Quality Assurance in Education and Science of the Ministry of
Education and Science of the Republic of Kazakhstan, 1 — for utility model patent,
1 — in a journal included in the Scopus database, with a percentile for general
agricultural and biological science 40. Cinescore equal to 1.

The author's personal contribution consists in the independent search and
analysis of foreign and domestic literary sources, and in choosing together with a
scientific consultant the direction of research. The author personally took a direct
part in all stages of theoretical and experimental studies to determine the
parameters of the extruder. She solved problems, carried out processing and
analysis of experimental studies, summarized the results of the study, and
published them in the form of scientific publications.

The structure and scope of the dissertation. The dissertation work is
presented on 125 pages, contains 41 figures, 15 tables and 5 appendices. The list of
sources used consists of 137 titles.



