«6D080600 — ArpapiblK TEXHUKA KOHE TEXHOJIOTHS» MaMaH1aFrbl OOMBIHIIIA
CarbingpikoBa JK.b. opbiHaran
«Maut a3pIFBIH KIIaMaHbl 0ap KYMCaK KOHTEHHEP/Ie BAKyYMJIBIK CypJIeMIey
TEXHOJIOTHSCHD» TaKbIPBIOBIHAAFHI Ppustocodust nokTopsl (PhD) nopexecin any yurin
JUccepTalusFa
AHJATIIA

Jluccepranmsiia Mal a3bIFbIH KJTamaHbl 0ap JKyMcaK KOHTCHHEpJIe BaKyyM/IbIK
naspiay ~ OKOHE — CaKTay — TEXHOJOTHSACHl  KapacThIpbUIFaH.  TeXHOJorusra
TaCchIMaJIJIaHAaTBIH KYMCAK BaKyyMJajFaH KOHTEHHepJiepAl NakijanaHa OTBIPHII,
CypJiemMl Jasipiiay KoHE CaKTay MpolecTepl, olap/bl THEY KOHE BaKyymjaay YIIiH
TEXHUKAJBIK KypaJJIap/bl 931pJey *KaHe 1piKTey Kipel.

MyHpail KoHTeHepIepl )kacay HapbIKTa KETKUTIKTI MeJILIEp/Ae naiia 0osraH
MOJIUMEPJIl MaTepuaiapAsl TMaijanaHny apKbpUIbl MYMKIH OoJbim OoThIp. IllarbiH
XKyMcaK KoHTenHepinepai «bur-ber» TunTi moiammepii KyK KeTeprill KarnTapblH
1IITIHE OpPHAJIACTRIPFaH Ke37I¢ TaChIMaIIayFa )KOHE BaKyyMIaJIFaH CYpJIEM MacCaChIHBIH
AKYMCaK KOHTEHHEpJle THEIN-TYCIpy >XYMBICTapbIH OpBIHAAyFa MYMKIHIIK Oepei.
XKorapeina artanraH JaMblFaH TEXHOJIOTHSUIAD MEH BaKyyMIBIK KYpaaapibl
XKBUDKBIMAJIBI KOJTIKTE Talijaliany, 9cipece IaFblH KoHE opTa epmaliap YIiH THIM/II.
Kymcak BakyyMmaanraH KOHTEHWHEpJIEpJE CypJeMi Jaspiiay MEH CaKTayIbIH
93ipJICHTCH TeXHOJIOTHSICHIHBIH TPAHIIEsJIapAaFbl CTAHIaPTThI TEXHOJOTHSIaH HETI3T1
allbIpMalIbUIBIKTAphl MBIHATAP: BAKYYM/1ay apKbUIbl (TPAKTOPAbIH KOMETIHCI3) TUIM/II
HBIFBI3JIay (THIFBI3NIAY YaKBITBIH KBICKAPTY), CaJbIHATBIH CYPJIEM MacCaChIHBIH
OKONOTUSIBIK Tazanblirel, JXOKM, MammHa yakeITBl MEH MeXaHHU3aTopJap IbIH
JKYMBICBIH YHEMJCY; CYPJEMJIi ayachl3 BaKyyMJBIK HBIFBI3JJAIFAH OPTaaa TYPaKThI
cakray; Olp KOHTeWHepje maija OoiFaH cypiieM OyJiHylH Oacka KOHTEWHepJiepre
OKIIIayJiay apKbUIbl TapaTnay; >KaHyapJiapAbl a3bIKTaHIbIpyFa apHajJFaH KYHJI3Ti
KOKETTUTIKTETIHE cail KeJeMl CHUJIOCThl KOHTEMHEpJep/l MaiijaliaHy - CYypJIeMHIH
HIBIFBIHBI OOJIFBI30aAbI; CYPIIEM IIBIPBIHBIH Maii1a O0JFaH CYHBIKTHIKTHIH TOTIBIPAKKa
TapabIl OYJAIPYIH TOKTATy apKbUIbl KOPIIIaFaH OPTaHbIH SKOJOTHUSIIBIK KAyINCI3AITiH
KaMTaMachi3 €Ty; KOHTEHHepEPIiH CHHTETUKANBIK YIIIPIHIH KOTEPY/TYCypy Ke3iHe
KOChIMIIIa OEepIKTUTITH «bBUr-barrepy» apKpUIbl KETUIAIPY KOHE OJap.ibl IIBIFBIHCHI3
y3aK yaKbITTa TacbIMajiay MYMKIH/IIT1.

3eprTeyaiH 63eKTijiri

KazakcTtaHHBIH arpo-eHEpKaCin KEMICHIHIH alblH/la TYPFaH HET13r1 MiHJETTEp
OWJI MEMJIEKETTIH a3bIK-TYJIK KayINCI3[INH KaMTaMachl3 €Ty *oHE XaJIbIKThIH OMIp
CYpy camachlH akcapTy Oosbin TaObuiafsl. OHBI IIENTy OTAHABIK arpapJiblK
CEKTOPJBIH OPHBIKTBHI JTaMybl >KaFdaiibIHIa FaHa XKy3ere acwelpyra Oomambl. by
MIHJIETT] MIENTy1iH 0acThl OAFBITTAPBIHBIH Oipi - XAJIBIKTHI €T )KOHE CYT OHIMIEPIMEH
KAMTaMachl3 €TETIH €T dKoHE CYT MaJl IapyallbUIbIFbIH 1aMBITY.

ET xoHe eT eHIMIepl aKybI3Iap/AblH HETI3r1 JKETKI3YIIici OOJIbIN TaObLIaabl,
OUTKEH1 OJIap/blH KypaMblHlla ajlaM ar3achlHbIH TIHACPIH KYpPY YILIIH MaHBI3/bI
AMUHKBIIIKBUIIAPHI 0ap, oJ1ap COTTI TEHACCTIPIITCH KOHE TIHJIIK aKybI3IapbIH TOIBIK
CHUHTE31H KamTaMachl3 eteal. CyT eHIMIEpl aKybl3, KaKeTTI aMUHKBIIIKBIIAAPhl MCH
KeMmipcyiap, dhochop, kanuid, kaaeiuid, D, A sxone B12 nopymenaepiMeH maiiganisl.



CyTt eHiMzepl 00C pagukangapMeH Kype OTBIPBIN, paguallusiHbIH dCEpIH a3alTajbl,
yJIBl 3aTTap MEH ayblp METalAapblH TY3JapblH OpTraHW3MHEH MIbIFapaabl. by
OHIMCP/IIH IMIIH/E MINKI3aThl YIIIH KETEKII OPbIH CUBIP CYTi ananasl. Kazakcranga
OHBIH YJIECl XaJbIK TYTBIHATBIH CYTTIH MalIbl MIaMachbiHBIH 95% - Fa JKYBIFBIH
KYpaubl.

CyTTi Man mapyambUIbIFl OYKIJ aybll HIapyallbUIBIFBIHBIH €H KYpAenl
cananapblHbiH Oipi ekeni Oenrumti. OHBIH COTTI JAaMybl KONTETeH (aKTopIapMeH
aHBIKTAJIAJbI, OJapJbIH 1IIHJETI €H MAaHbI3AbLIAPhl: OCIPUIETIH TYKbIMIAPIbIH
KYHIBUIBIFBI, KaHyapjapJIbl YCTay »JKOHE IMaijajaHy IIapTTapbl, OJapIbIH
JIEHCAYJIbIFbI, KEM camnachl »*oHe Oackanapbl. CublpfaH Olp >KbUI 1IIHAE >KOFAPHI
canajibl CYyT ally YIUIH OJapJbl >KeM OIpJIiriHiH KepceTkimTepl 55 neHtHepaeH (Ir)
TOMEH €MeC a3bIKIEH TaMaKTaHJIbIPY KaKET. OJIETTe CUBIPABLIH Oip OachiHa apHaJIFaH
YKEMIIIOITIH KbULIBIK KOFaphl camnalibl paliMonbiHaa: men — 10 11.; mimenaeme — 10 11.;
cypiaeM — 60 1.; TaMblp JaKbUIAaphl — 22 1I.; KOHIEHTpAIUsJIaHFaH XKeM — 16 11
Kypaiiapl. OnapasiH iIIiHAE CYPsieM - OYJ1 €H MaHbI3/bl KOHCEPBIJICHTCH «KBICTBIKY, aJl
KeOip aiiMakTap/aa Kb OOMBI MaJT a3bIFBI OOJIBITT caHalabl. PecrryOmukamars HET13r1
CYT eHuipymyiep (Ycak JKOHE oOpTa MIapyamlbUIBIKTap) CypJieM KoNMaiapbIHBIH
OonmMmayblHa OalIaHBICTHI JKaHyapiapAbl KaKETTI camajibl CYPJIEMJIK a3bIKICH
KAOMBIKTA anmMaiiibl. MyHBIH ce0ebl - KOJIaHBICTaFbl AJCTYPl (TpaHIes) KoHe
)aHa (pyJIoHJa Opay) TEXHOJIOTHSIHBIH KbIMOATTHIFBI. OChbiFaH OalJIaHBICTHI IIapya
KOXKaJIBIKTaphl VIIIH J>KEM-IIONTI JailblHay MEH CaKTayFa >KaHa, KOJDKETIMl
3aMaHayd TOCULAEpPIH, SFHU OKYrepiHi cypiemre a0y Ke3iHIEe JKYMCakK
KOHTEMHepJIep/Ieri CypJieM MaccachlH BaKyyMay ©3€KTi KoHE 1C JKY31HAEe MaHbI3]IbI
OOJIBII TAObLIAEI.

by TexHOMOTHSA, TpaHIIEsIap MEH CYPJIeM MyHapalapbl CHSIKTHI CTAITMOHAPITBIK
KYPBUIBICTAPJLI Caly, CYpJIeM JaiblHIay JKOHE OHBl ajlaHHAaH TachIMalaay
IIBIFBIH/IAPBIH a3aiTyFa MyMKiHAIK Oepeni. COHBIMEH KaTap, cakTayra OalIaHBICTHI
CYPJEMHIH IIBIFBIHBIH (OY3bUTY apKbUIbl JKOFATYBIH) OOJIJIBIPMAMIIBI KOHE MKOFaphI
camajibl CYpJaeM/Il alyFa JKaFaai xKacauIbl.

Hucceprammst memuekeTTik Tipkey NeOQ118PK00443 «Ipi kapa mammgapbia
a3bIKTaHJIBIpyFa apHAJIFaH CypJieM/Il BAaKyyMJIaliFaH )KYMCAaK KOHTEHHEpJIEp/le caKTay
XKoHe Jjaspiay (93ipiiey) TEXHOJIOTHSCHI MEH KYpajJapbl» TaKbIpHIOBIHIA,
«ATPOOHEPKACINTIK KEMIEHJ1 TYPAaKThl JaMbITy J>KOHE aybll IIapyalllbUIbIFbI
OHIMJIEpIHIH ~Kayinci3airi» OacbkiMabuiblrbl  OoMbiHIIa KP  BEFM  OromxerTik
OarnapiamacbiHa coiikec 217 «Fputbimabl gambityy, 102 «FpuibiMu 3epTTeynepl
TPAHTTHIK Kap>KbUIAHIBIPY» K11 OaFJapiiaMachl asiCbIHIA OPbIHANIbI.

3eprTey oObekTici — JKyMcak BakyyMJlaJfaH KOHTEHWHepieple CcypiaeMal
naspiiay ’KoHE CaKTay TeXHOJIOTHICHI, 931pJICHTCH TEXHOJIOTHIHBI KY3€ere achIpy YIIiH
TEXHOJIOTHSFa )KOHE TEXHOJIOTUSIIBIK Kypasllapra KIpEeTiH NpoLecTep.

3epTTey MIHI — )KyMcaK KOHTEHHepJIep e CypieMIl naspiayFa *oHe caKTayra
apHaJIFaH TEXHOJIOTUSFa KIPETIH TEXHOJIOTUSIIBIK IPOLECTEPAIH 3aHIbUTBIKTAPHI.

JluccepTanMsiJibIK KYMBICTBIH MaKCaThl BaKyyMmJiayFa apHaJFaH KilanaHbl
0ap CHHTETUKANBIK YJAIPJICH acajFaH >KYMCaK KOHTEHHepJiepal KoJJlaHa OTHIPHI,
cypiieMJil Jaspiay >KOHE CaKTay TEXHOJOTHSUIAPBIHBIH THIMIUIITIH apTThIPy OOJIBIM
TaOBUIAIbL.



JuccepTauMsuiblK  3epTTeyJiepAe KOWbUIFAaH MakcaTKa JKeTy VIIIH KeJecl
MiHAeTTep MeniJii:

- cypiieMAl JNalbIHIAy TEXHOJOTHSCHI MEH KypajJapblH Tajjaay Heri3iHzae
CYpJieMIl JanajiblK >Karjaijga Jaspiay XoHe >KYMCaK BaKyyMAallFaH KIlaraHbl
KOHTEIHepep/ie caKTay TEXHOJIOTHUSCHIH 931pIiey;

- CYpJaeM[l Jaspiiay >KOHE CakTay YIUIIH CHHTETHKAJbIK YJAIPACH jKacajfFaH
KYMCaK KOHTEHHepJep/l BaKyyMAayIblH HETI3rl mapameTpiiepi MEH pexuMICpPiH
TEOPUSIIBIK HET13/1CY;

- BakyyMJaJifaH KOHTEHHepJiepAe CypJeMIl Jaspiay KoHE cakray
TEXHOJIOTUSICHIH, COHBIMEH KaTap 3€pTXaHalblK >KOHE OHJIPICTIK (eriCTiK)
Karaaisapaa opoip oneparusHbIH )KYMbIC PEXUMIH SKCIIEPUMEHTTIK 3€pPTTEY;

- OHJIPICTIK JXKaFdailllapfa CypJeM MaccachblH BaKyyMmMzay YIIIH 9d3ipJ€HIeH
TEXHOJIOTHS MEH TEXHOJIOTHSIIBIK KypasiaapFa OHAIPICTIK ChIHAKTAp KYPrizy;

- )KyYMcCaK BaKyyMJaJlFaH KOHTeHHepIIepAe cypiieM/Il Aaspiay KoHe CaKTay YILUiH
O3IpJIGHTeH  TEXHOJIOTMST ~MEH  Kypajnjapisl MaijajaHyIblH  TEXHUKaJbIK-
PKOHOMMKAJIBIK THIMJILUTITIH Oarajay.

3eprTey oaicTepi. 3eprTey omicTeMeci TEOPHSIBIK JKOHE HKCIECPUMEHTTIK
3epTTeyiep Typalabl. TeOpUsIIBIK 3€pTTeyJep TEOPUSIIBIK KOHE HKCHEPUMEHTTIK
MEXaHHMKa, MaTeMaTHKajJblK  Tajjay, MaTeMaTUKaJblK CTaTUCTUKA  JKOHE
HKCIIEPUMEHTTEP/Il KOCHapiliay TEOpHUSCHl 3aHJApblH KOJJaHyFa HETI3/eNreH.
Teopusnbik epexenepaiy CEeHIMIUIITI AKCIIEPUMEHTTIK 3epTTeyepaiy
HOTHXKEJIEPIMEH pacTajiafibl. ODKCHEPUMEHTTIK 3€pTTEyJep TEXHOJOTUsAFa KIPETiH
opOip MpOLECTI 3epTXaHAIBIK — OHIIPICTIK (EriCTIK) 3epTTEYl KOHE TEXHOJOTHUSHBI
TYTacTai Ky3ere achlpy YIIiH 931pJICHIeH KYpalapabl ChIHAY bl KapaCThIPABI.

KYMBICTBIH FHLIBIMH KAHAJIBIFbI:

- IIBIFBIHAAPABI a3aiiTyFa, AaspiaHaThIH CYpJEMHIH CalachlH apTTHIPYFa JKoHE
HIBIFBIHCBI3 ~ TachbIMajiayra OarbITTaliFaH KJamaHbl 0ap JKyMCaK BaKyyM/bl
KOHTEIHepiepe cypiaemMal 1aspiiay K9He caKTay TeXHOJIOTHACHIH d31pIiey;

- CHHTETHKAJIBIK YJIIIPACH jKacallFaH dKYMCaK BaKyyMIalFaH KOHTEHHEepIepIiH
YTBHIMJIbI KOHCTPYKTHUBTIK [TapaMeTpJIepiH TEOPUSIIBIK KOHE HIKCTIEPUMEHTTIK HET13]IEY;

- CypaeM/Il masipiay Ke3iHjae )KYMCaK KOHTEHHepJIep Il BaKyyMaay peKUMIepiH
TEOPUSIIBIK JKOHE SKCIIEPUMEHTTIK HET13/1ey.

O3IpJICHTeH TEXHOJOTHSIIBIK JKOHE TEXHUKAIBIK IMICIIMACPAIH >KaHAIBIFBI
Peceit ®enepamusacel (RU  Nel193970, 21.11.2019 x.) wmen Ka3zakcran
PecnybOnukaceiabiH nateHTTepiMeH pactainrad (KZ U 3435 GOIN 19/02, 30.11.2018,
oron. Ne45.; KZ U 4520 A23K 30/10, 06.12.2019, 61071. Ne49.; KZ U 4520 A23K 30/10,
06.12.2019, 61071. Ne49.; KZ U 5469 A23K 30/10, 23.10.2020, 6rom. Ne42.; KZ U 6308
AO01D 43/06, 13.08.2021, Groit. Ne32.).

Koprayra mibIFapbLIaThiH IHCCEPTALMAHBIH epexesiepi:

- )KYMCaK BaKyyMJlaJfaH KOHTEeHHepiepe cypieMal faspiay MEH CaKTayIblH
O3IpJICHIeH TEXHOJIOTUSCHI JKOHE CHUHTETHKANBIK YJIIpIEH, COHJail-aK KiamaHHAaH
TYPaTBIH KYMCAK BaKyyMJaJIFaH KOHTEHHEP 11H KOHCTPYKLHUSACHI,

- CHHTETUKAJIBIK YJAIPJEH KacallFaH )KyMcaK BaKyyMAaJlFaH KOHTeHHEepIIep/IiH
napamMeTpiiepiH JKOHE CYpAeMAl Jaspiay oJKOHE caKTay Ke3lHAEe IKyMcak



KOHTEWHEpJIep/ll BaKyymaay PEXKHMIH TEOPHSIIBIK JKOHE SKCIEPUMEHTTIK HeEri3liey
HOTIKETIep1;

- eHmipic (ericTik) JKarmaWbIHAQ CYypJeMJli Jaspiiay MEH CaKTayJblH
VCBIHBUIATBIH JKOHE KOJJIAHBICTAFhl TEXHOJOTUSIIAPBIH CANBICTHIpMAIIbl Oarayiay
HOTIKETIEp1;

- CHHTETHUKAJBIK YIIIPJICH KacaFaH KYMCAK BaKyyMJIalfaH KOHTEHHepiep/e
CypieMIi Jaspiay >KOHE CaKTay TEXHOJOTHSACHIH TMalalaHy/IblH TEeXHUKAJIbIK-
HPKOHOMHUKAJIBIK THIMJIUIITIH Oarajay.

/KYMBICTBIH TEOPHSJIBIK KOHE NMPAKTHKAJIBIK KYHIBLIBIFBI ME€H OHBIH
HOTHIKEJIEPIH iCKe acbIpy

CUHTeTHKAJIBIK YIIIpEH >KacalFraH >XYMCAaK BaKyyMIbl KOHTEWHEpIIepHe
cypiaemil Jnaspiay, cakray TEXHOJIOTHSICBIH >KOHE CYypJemal JailblHAayFa >KOHE
CaKTayfa apHajlfaH CHUHTETHKAJBIK VIIIPACH JKacalfraH >KYMCaK BaKyyMJIbI
KOHTEHWHEPAIH KYPBUIBIMBIH 93IpJiey; CHUHTETHKAJBIK YJIIPACH KacalfaH >KYMCaK
KOHTEHWHEPAIH YTBIMJIIBI IapaMeTpiiepiH JKOHE OHBI BaKyyMmay PpPEKUMIIEpIH aiy;
CUHTETUKAJIBIK YIIIPJICH )KacalFaH KYMCAK BaKyyMJaJIFaH KOHTEHHEpJepre cypiem
nasipyiay HOTHXKeEJepiH Oaranay.

Cypnemi keJieM/ll BaKyyM/IBIK THIFbI3/Iay >KOJBIMEH CUHTETUKAIBIK YIIIpJACH
YKacaJFaH KOHTEHHepJiep[e CUJIOCThI Jasipiiay >KOHE CaKTay YIIIH YCHIHBUIFAH
TEXHOJIOTHUS:

- TaWbIHAAQJIFaH CYpJIEM MacCachlH KyYMCaK KOHTEMHEpJE camnachlH yKOFainThai
Ke3 KeJIr'eH KallbIKThIKKA TaChIMaJIay;

- KYMCaK KOHTEMHEpJIH BaKyyMIbIK OpTafa CypJeMIi CYT KbIIIKbUIIbI
YKOJIBIMEH J1asipJiay MPOIIECiH KapKbIHAATY JKOHE OacKapy;

- CypJieM Jiaspiay yakbIThIH OapblHIIA a3aiTy;

- CypJieM MaccachlH Jaspiay, cakTay >KoHE Tapary Ke3iHJ€ OHBIH KOFaTyblH
oonapipmay;

- TaspJaHFaH CypJIEMHIH CalachliH apTTHIPY;

- CypiieM KOWMACBhIH CcallyFa apHaJfaH MaTepualjap MEH KypaJaapablH
IIBIFBIH/IAPBIH KBICKAPTY.

CuHTeTHKANBIK YJJIPACH J>KacajfaH »KYMCAaK KOHTEHHepiepae CypiaemMi
Jasipyiay KoHE CakTay VIIIH YCHIHBUIFAH TEXHOJOTUS ANMaTthl oOJbICHIHBIH (2019-
2020 k. "Food Master "kommanusiceiHblH" MexaypedeHck—Arpo " KIIC sxone
2019x. "Amupan" XKIIC) man mapyambUIbIKTapbIHIA CITTI ChIHAKTAPAAaH OTTI.

TexHomOTHS MEH TEXHHUKAIBIK KYpalaap/bl 3epTTey JKOHE ChIHAY HOTIIKENepi
oolibiHa KaszakcTaHHbIH 1apya >koHe (epmep KokaibikrapeiHna (Pya Mactep
KoMnaHuAChIHBIH MexaypeueHck-Arpo XKIIIC) Bakyymaay KOJBIMEH CypJiemM
TMaWbIHIAY YCHIHBIMAAPHI 931pICHII.

3epTTey HITHKeJIEPiH anpodanuAIay. 3epTTey HOTHXKEEPi:

- Kazak yiaTTBIK arpapiiblK 3epTT€y YHUBEPCUTETIHIH «ATPapiibIK FhUTBIMIAFEI
Foumeimu  JKactap: keTicTikTepl MeH OoJjamarb» aTThl JKac FalbIMaap MEH
CTYJIEHTTEpA1H XaJIbIKapaiblK FhUIBIMU-TIPAKTUKAIBIK KOH(MEepeHIUAChIHAA (ATMATHI
K., coyip 2019 x.);



- Muccucunu MemieKeTTIK YHUBEPCUTETI MHCTUTYTHIHBIH aybUIIIAPYyallbUIbIK
KoHe Omonorusuiblk umkeHepus koHdepenuusaceinga (AKIL, Crapksunb, Kapamia
2018 x.);

- ¥urteik «ATa MeKeH» Tenenuaap TeneapHachiHga «HemikteH 613 aybin
HIapyambUIbIFbl TEXHUKACBIH IIeTeNIeH caThil anambi3?» (14.08.2020 x.) arThl
apHalbl PEOPTAXKBIHIA;

- F. JloykeeB atbiHgarsl AMaThl SHEPreTHKA JKOHE OalIaHbIC YHUBEPCUTETIHIH
«JloKTOpaHTTapAbIH 3€PTTEY KYPri3ylHAET FHUIBIMU-OMICTEMENIK TOCUIAlI Oaranay»»
FBUIBIMU-9/IICTEMENIK CeMUHaphIHAa (AJIMATHI K., coyip 2021 x.);

- On-Qapabu atbiHgarbl Kazak YITTBIK YHMBEPCHUTETIHIH TYpPAaKThl JamMy
ooiipiHia FOHECKO xadenpaceiabiH 10 skbUTabIFbIHA apHATFaH «XXI FachIpAbIH
kahaHJBIK CBhIH-KaTepyiepl KoHE KOpIlIaraH opTa» XalblKapaiblK FbUIBIMU-
NPaKTUKAIBIK KOHPepeHIusIchlHaa (AIMaThI K., )kentokcan 2021 x.);

- Peceit xenik yauBepcutetinin (MUUT) «OneyMeTTiK TypaKThl, KOMIPTEKTi-
OeifTapan KeJIKTI JaMBITYJaFbl TYMaHUTAPJBIK TOCUIAEP MEH TEXHOJOTHSIAP)
FOHECKO xansikapansik koH(bepenusceinaa (Peceit, Mockey k., 2021 k. kaparma)
OastHIAIbIN, TATKbIIAH/IbI.

KyYMBICTBIH KYPBUIbIMBI MeH KeoJieMi. JKYMBICTBIH KYPBUIBIMBI OHBIH
TaKbIPDBIOBIH  AllyJbIH  JIOTUKACBhIHA,  MAaKCATThIH  €pEKIIENIKTepIHE  JKOHE
aYccepTanmsaga IMEHIISTIH MIHAeTTepre OalaaHbICThI. JIMCCepTAIUSIIBIK JKYMBIC
KipicniezieH, 5 OeJliIMHEH, KOPBITHIH/BIJIaH, TMailalaHblUIFaH 91eOUeTTep Ti3IMIHEH,
COHJIaii-aK KOCBhIMILIATAp/IaH TYPAJIbl.



AHHOTANUA
K JUCCepTallii Ha COMCKaHUe cTeneHu AokTopa ¢unocodpuu (PhD)
Ha TeMy « TeXHOJIOrus BaKyyMHOTO CHJIOCOBaHUSI KOPMOB B MSITKOM KOHTEHHEPE C
KJIaITaHOM» BBINMOJIHEHHOUM CarsiHabpikoBoil JK.b.
no cnenuanbHocT «6D080600 — ArpapHas TEXHHKA U TEXHOJIOTHS»

B nuccepranuu paccMaTpuBaeTCs TEXHOJIOTMS TPUTOTOBJICHHS M XPaHEHUS
CHUJIOCOBAHHOTO KOpMa B MSTKHUX BaKyyMHUPOBAHHBIX KOHTEHHEpax C KJamaHOM.
TexHonmorus BKIIOYAET TMPOLECCHl MPUTOTOBIEHUS M XpaHEHUs Cuiioca C
UCITIOJIb30BAaHUEM TPAHCIIOPTAOETBHBIX MSATKHUX BAKYYMHPOBAaHHbBIX KOHTEHHEPOB. JlJis
OCYILIECTBJICHUSI BBIIIE HA3BaHHBIX IMPOLIECCOB pa3paboTaHbl W MNOJ00paHBI
TEXHUYECKUE CPE/ICTBA 3arPy3KH U BaKyyMHUPOBAHMUS.

Co3nanve  TakMX  KOHTEHHEPOB  BO3MOXKHO  IIyTEM  HMCIOJb30BaHUS
NOSIBJISIOIIMECS HA PBIHKE B JJOCTATOYHOM KOJMYECTBE PA3HOBUIHOCTH IOJMMEPHBIX
MarepuanoB. IIpu pa3MmelmeHnH KOMITAKTHBIX MSTKHX KOHTEHMHEPOB BHYTpPH
NOJINMEPHBIX TPY30HECYHIMX MeEIKOB Tuna «bur-berm» co3qacT BO3MOXHOCTH
TPAHCTIOPTAOEIbHOCTH M BBIIIOJIHEHUS  MOTPY304YHO-PA3TPy30YHBIX  paldoT
BAKYYMHPOBAaHHOW CHJIOCHOM MacChl B MSITKOM KOHTeulHepe. Mcnosb3oBaHue
pa3paboOTaHHOM TEXHOJOTMHM M CPEICTB BAKyyMHUPOBAaHHUS Ha MEPEeIBHKHOM
TpaHCIIOPTE SBJSETCS, 0COOCHHO (PHEKTUBHBIM ISl MATBIX U CPEAHUX (HEePMEPCKUX
x035UcTB. OCHOBHBIE OTJIMYMSA pPa3pabOTAHHON TEXHOJIOTMH MPUTOTOBJICHUS H
XpaHEHHUs] CHJIOCA B MSTKUMX BAaKyyMHpPOBaHHBIX KOHTEWHEpax OT CTaHJIapTHOU
TEXHOJIOTMM B CHJIOCHBIX TpPAHIIEAX COCTOSAT B cleayroomeMm: 3(pheKTUBHOE
YIUIOTHEHUE C MOMOIIBbI0 BaKyyMa (COKpallasi BpEMEHU YIUIOTHEHUs) 0€3 TAKEI0ro
TPAKTOpPa; SKOJIOTUYECKAs] YMCTAasl YIUIOTHEHHAs CHWJIOCHas Macca; 3koHoMus ['CM,
MAalIMHHOTO BPEMEHU U pabdOThl MEXAHU3ATOPOB; MOCTOSHHOE XPAaHEHWE CUJIOCa B
0€3BO3AyLIHOM BaKyyMHOH YIUIOTHEHHOH CpeJie; JIOKaIU3alus U HE pPaclpoCTpaHEeHHE
IIOpPYM CWJIOCA BO3HUKHYBIIEH B OJHOM KOHTEMHEpE B JpyTrHe€ KOHTEHHEpHI;
UCIIOJIb30BAaHUE KOHTEHMHEPOB C O0O0OBEMOM €MKOCTH Tapbl paBHOW JHEBHOM
NOTPEOHOCTH Il  KOPMJICHHMSI JKMBOTHBIX (CHUJIOCHAsT Macca B KOHTEHHepe
UCIIOJIB3YEeTCsl TMOJHOCTbIO W TMOTEPU CHJIOCAa TMPU  BBIEMKE OTCYTCTBYIOT);
IKOJIOTHYECKass O€30MacHOCTh OKPY>KAIOIICH cpejie MyTeM HCKIIOYEHHUs MOMaJ aHMus
KUIKOCTH (CHJIOCHOTO COKa) B TOYBY; CO3/IaHHME JOMOJHUTEIBHOW MPOYHOCTH
CUHTETUYECKOM TIUIEHKHM MSATKUX KOHTEHHEPOB IIyTEM YCTAHOBKM B MATKYIO
rpy3oHecynlyro Tapy Tuna «bur-barm» s morpy3ku M JUIMTEIBHOIrO
TPAHCTIOPTUPOBAHUSI 0€3 MOPUYN CUIIOCHON MacChl.

AKTYaJIbHOCTDH HCCJIeJOBAHUA

ObecnieueHne TPOAOBOIHCTBEHHONM O€30MacHOCTH CTPaHbI, TOBBIIICHHUE
KAaueCTBA )KM3HU HACEJICHUS, SIBJISIIOTCSA OCHOBHBIMH 3aJjauamMH, cTosiiumu nepen AITK
Kazaxcrana, pemeHue KOTOPBIX BO3MOXHO OCYLIECTBUTh JIMIIb B YCIOBHUSX
YCTOMYMBOI'O Pa3BUTHSI OTEUECTBEHHOI'O arpapHoro cekropa. OIHO W3 TJIaBHBIX
HallpaBJICHU pEIICHUS OSTOM 3aJaud — Pa3BUTUE MSICHOIO U  MOJIOYHOTO
KUBOTHOBOJICTBA, KOTOpO€ CHA0XKaeT HaceleHHe MSCHBIMU M  MOJOYHBIMU
IPOTYKTaMHU.



Msico U MsICHbIE MPOAYKTHI — OCHOBHOW TMOCTABIIMK OEJIKOB, MOCKOJBKY
COJEpKaT >KU3HEHHO HEOOXOIUMBIE Ui MOCTPOCHMs TKaHEW OpraHu3Ma YesioBeKa
AMUHOKHCIIOTBI, KOTOPbIE YJIaYHO COATaHCUPOBAHbI U 00ECTIEYMBAIOT MOJHBIM CUHTE3
TKaHEBBIX OeTKkoB. MojouHasi MPOAYKIIUS TOJIe3HA CBOUM OEITKOM, HEOOXOIUMBIMU
AMUHOKHCIIOTAMU M YTJIEBOJAMHU JUIS Pa3BUTHS opraHusma, (Hochopom, KalaHuem,
KajpuueM, ButamuHamu D, A n B12. CBexue Mon04YHbIE TPOAYKTHI IPOTUBOCTOST K
CBOOOJTHBIM pajuKajiaM, CHUXKas ICMCTBUE pauaIlii, BEIBOIIAT TOKCUYHBIC BEIIECTBA
U COJIA TSDKEIBIX METAJUIOB. JIMIMPYIOMIKWE TMO3UIUU I ChIPbSl 3TUX MPOAYKTOB
HEU3MEHHO NPHUHAIeKAT KOpOBbeMY MOJOKY. B Ka3zaxcrane ero nomnst cocraBisieT
0K0J10 95 % oT 0011er0 KONMMYeCTBa, MOTPEOIIEMOr0 HACEIEHUEM MOJIOKA.

N3BECTHO, YTO MOJIOYHOE CKOTOBOJICTBO SIBJISIETCS OAHOM M3 CaMbIX CJIOKHBIX
OTpAaciiel KMBOTHOBOJCTBA M BCETO C.-X. MPOU3BOJCTBA. YCIEHIHOE €€ Pa3BUTHE
onpenessieTcss MHOTMMH (paKTOopamMH, U3 KOTOPbIX Hanbojee BECOMBIMH SIBISIOTCS:
LEHHOCTb Pa3BOJMMBIX IIOPOJI, YCIOBUS COAECPKaHUS U UCIIOIb30BAaHUS )KUBOTHBIX, UX
3JI0POBbE, KAYECTBO KOPMOB U pPsiA APpyruX. /st mory4eHus BRICOKMX yI0€B OT KOPOBBI
B TEYEHHE roja HEOOXOJMMO CKapMIIMBaTh HUX KOPMaMM, UMEIOIIUE MOKa3aTelu
KOPMOBOM €IMHMIIBI He Hixke 55 ueHtHepoB (u). Ilpm »TomM romoBoi
BBICOKOKAYECTBEHHBII PAallMOH KOPMOB JJII OAHOTO MOrOJIOBbS KOPOBBI COJEPIKHT:
cena — 10 1.; ceHaxa — 10 1.; cumoca — 60 11.; KOpHEmIoAOB — 22 II.;
KOHIIEHTPUPOBAHHBIX KOPMOB — 16 1. Cpean KOTOPHIX CHUIIOC — HanboJiee BaKHBIHA
KOHCEPBUPOBAHHBIN «3UMHHUIDY, 2 B HEKOTOPBIX PETMOHAX, KPYTJIOTOAUYHBIA KOPM IS
YKBAYHBIX )KUBOTHBIX. OCHOBHBIE TTOCTABIIMKN MOJIOKA (MEJIKUE U CPETHHUE XO35IICTBA)
B Pecrny0iiike HEe B COCTOSSHMM CHA0XaThb CHUJIOCHBIM KOPMOM >KMBOTHBIX H3-3a
OTCYTCTBHSA CBOMX CHJIOCOXpaHwnll. [lpuumHON  sABISIETCA  JOPOrOBU3HA
CYIIECTBYIOIICH TPATUIIMOHHON (TpaHIIEHOI) U HOBOU (PYJIOHHOM) TexHoJoTHil. B
ATOM CBA3M aKTyalbHBIM W MPAKTHYECKH 3HAUYUMbBIM SIBJISIETCS pa3padOTKa HOBOM,
JOCTYITHOM COBPEMEHHOW TEXHOJIOTHH IPUTOTOBJIEHUS U XPAHEHHSI KOPMOB B MSTKUX
BaKyyMHBIX KOHTEHHEpax B (hePMEPCKUX XO3STHCTBAX.

JlaHHasT TEXHOJIOTHs MO3BOJIAET YMEHBIIUTH 3aTpaTbl HAa: CTPOUTEIHCTBO
CTAIlMOHAPHBIX COOPYKEHUHM THUIA TPAHIIEW M CUJIIOCHBIE OAalllHW; MPUTOTOBJICHHUSA
Cujoca B MOJEBBIX YCIOBHSIX M €ro TPAaHCIOPTHPOBKA K MECTy XpaHEHHUS B
YIUIOTHEHHOM cOCTOsIHMU. KpoMe TOro, MCKIIOYaeT MOTEPU CUIIOCA, CBSA3aHHBIE C
XpPaHEHUEM W TPAHCIOPTUPOBKOM, CO3AET YCJIOBHS JUIsl IOJYYEHUS BBICOKOTO
Ka4yeCcTBa CHJIOCA.

Juccepranus BBINOJIHSAIACH B paMKax OrojxeTHo nmporpammel MOH PK 217
«PazButne Haykm», nomgmporpamma 102 «I'paHTOBO€ (hMHAHCHUPOBAHUE HAYUYHBIX
VCCIIEIOBAHUN», NPUOPUTET: «YCTOMYMBOE Pa3BUTUE  aArpONPOMBILUIEHHOIO
KOMIUIEKCa M 0€30MaCHOCTh  CEJIbCKOXO3IMCTBEHHONW MPOAYKIHUW» 10 TEMeE:
«Texnomoruss u cpencTBa MPUTOTOBJIEHUS, XpaHEHUS CHJIOCA B  MSTKHUX
BAKYYMUPOBAHHBIX KOHTEHHEpax JJisi KOPMJICHMSI KPYIIHO pOraTtoro ckora» Ne
rocpeructpanuu 01 18PK00443.

O0beKT nccaef0BaHUsA — TEXHOJOTHS MIPUTOTOBIICHUS U XPAaHEHUS CUJIOCA B
MATKUX BaKyyMHPOBAHHBIX KOHTEHHEpax, MPOLIECChl BXOISIIME B TEXHOJOTHUIO U
TEXHOJIOTMUECKHUE CPEJICTBA AJIsi OCYILIECTBIECHUS pa3pad0OTaHHOM TEXHOJIOTHH.



IIpeamer mcciieq0BaHUsI — 3aKOHOMEPHOCTH TEXHOJOTMYECKUX IPOLIECCOB
BXOASIIUX B TEXHOJOTHUIO [IJIi TPUTOTOBJICHHS M XPaHEHUS CUJIOCA B MSTKHUX
KOHTEHWHEPaX.

Leapb nucceprauMoHHON padoThl - MOBbIIEHUE Y3PHEKTUBHOCTH TEXHOJIOTUN
MPUTOTOBJICHUSI U XPAHEHHSI CUJIOCA C HCIMOJb30BAHUEM MSTKUX KOHTEUHEPOB U3
CUHTETHYECKHUX IJICHOK C KJIaaHOM JJIsl BAKYYMUPOBAHHS.

JI71s1 AOCTH>KEHUS TOCTABIICHHOM 1I€JIH PEIIaIUCh CIEAYIOINE 3a1a4n:

- pa3paboTaTb TEXHOJIOTHIO  TPUTOTOBJICHUS  CHUJIOCAa B  MATKUX
BaKyyMHUPOBAHHBIX KOHTEUHEPAX C KjamaHOM (B MOJIEBBIX YCJIOBHUSX) U XpaHEHUS B
yIaKOBaHHBIX Tapax;

- TeopeThYeckoe OOOCHOBAaHHME OCHOBHBIX TMapaMETPOB M  PEKUMOB
BaKyyMHUPOBAHUS  MSITKUX KOHTCMHEPOB M3 CHUHTETUYECKOM IUICHKH  JJIst
MPUTOTOBJICHUS U XPaHEHUS CUJIOCA;

- DKCHEPUMEHTAIILHOE HCCJIEI0BAHUE TEXHOJIOTUM TPUTOTOBIICHHS U XPAHECHHUS
CUJIOCa B BaKyyMHUPOBAHHBIX KOHTEHHEpAX W PEXKHUM pabOThl KaXIOH orepanuud B
71a00paTOPHBIX U TIOJIEBBIX YCIOBUSX;

- TMPOBECTH TIOJIEBBbIE MCHBITAHUS  Pa3pabOTAaHHOW  TEXHOJOTUU U
TEXHOJIOTUYECKUX  CPEACTB, I BaKyyMUPOBaHUS CHJIOCHOM  MacCchl B
MPOU3BOJICTBEHHBIX YCIOBUSIX;

- OIEHUTh TEXHUKO-DKOHOMUYECKYI0 3(P(HEKTUBHOCTH  HMCIOJIb30BAHUS
pa3pabOTaHHONW TEXHOJOTUU U CPEICTB JJisi MPUTOTOBJICHUS W XpaHEHHUs CUJIOCA B
MATKUX BaKYyMHUPOBAHHBIX KOHTEHHEpaxX.

MeTtoabl wucciaegoBaHuil. MeTonuKa UMCCIENOBaHHUS MpeAycMaTpuBala
MPOBEJICHUE TEOPETUUECKUX U AKCIEPUMEHTAIBHBIX UccaeqoBaHul. TeopeTnueckue
UCCIICJIOBAaHUSI  OCHOBaHbl HAa  MPUMEHEHUUM  3aKOHOB  TEOPETHUYECKOM U
AKCIEPUMEHTAJIbBHOM MEXaHWKH, MAaTeMaTU4YeCKOro aHalu3a, MaTeMaTH4YeCKOu
CTaTUCTUKA W  TEOPUU  IUIAHUPOBAHUS  DKCIEPUMEHTOB.  JlOCTOBEPHOCTH
TEOPETUYECKUX TOJOKEHUN MOATBEPKAAICS PpPE3yabTaTaMU SKCIEPUMEHTAIBHBIX
UCCIIEOBAaHUM. DKCIEPUMEHTAIIBHBIE MCCIIEIOBAHUS MPEyCMaTPUBAIA HPOBEICHUE
71a00paTOPHO-TOJEBBIX HUCCIIETOBAHUN KaXKIOTO MPOIECCa BXOISIIETO B TEXHOJIOTHIO
U UCIIBITAHKHE Pa3pabOTAHHBIX CPEJICTB ISl OCYIIECTBICHUS TEXHOJIOTHH B IIEJIOM.

Hayunasi HoBU3HA paOOThI 3aKII0YAJICS B:

- pa3paboTKe TEXHOJOTMU NPUTOTOBIICHUS W XPAHEHHS] CHIIOCA B MSTKUX
BaKyyMHUPOBAHHBIX KOHTEITHEpaX ¢ KJIallaHOM, HaIllpaBJICHHAs! HA YMEHbIIICHUE 3aTpar,
MOBBIIIIEHNE KAYECTBA MOIYy4aeMOT0 KOpMa U TPAHCIIOPTUPOBKH 0€3 MOTEPH;

- TEOPETUYECKOM M DKCIEPUMEHTATHPHOM OOOCHOBAaHUHW PaAIMOHATBHBIX
KOHCTPYKTUBHBIX [apaMEeTPOB MSATKMX BaKyyMHUPOBAHHBIX KOHTEMHEPOB U3
CHUHTETUYECKOM IIJICHKHU;

- TEOPETMYECKOM U  OKCIIEPUMEHTAJIbHOM  OOOCHOBAaHUU  PEKUMOB
BAKYYMUPOBAHUS MITKUX KOHTEMHEPOB MNPU MPUTOTOBIECHUHU CUIIOCA.

HoBu3zHa pa3paboTaHHBIX TEXHOJOTHYECKMX ¢ TEXHHYECKHX peIICHUIN
noaTBepxkAeHa nareHramu Poccuiickoin @enepannu (RU Nel193970 ot 21.11.2019 1.)
u Pecrry6muku Kazaxcran (KZ U 3435 GOIN 19/02 ot 30.11.2018, Gron. Ned5.; KZ U
4520 A23K 30/10 ot 06.12.2019, 61r011. Ne49.; KZ U 4520 A23K 30/10 ot 06.12.2019,



oron. Ne49.; KZ U 5469 A23K 30/10 ot 23.10.2020, Gron. Ne42.; KZ U 6308 A01D
43/06 ot 13.08.2021, Oror. Ne32.).

IonoxeHus nuccepranum, BBIHOCUMbIE HA 3AIIUTY:

- pa3paboTaHHas TEXHOJIOTHSI TMPHUTOTOBJICHUSI U XPAHCHHS CHJIOCA B MSTKUX
BAKYYMUPOBAHHBIX KOHTEMHEpAX M KOHCTPYKIHS MSTKOTO BaKyyMHUPOBAHHOTO
KOHTEHWHEPA U3 CUHTETUYECKON TJIEHKH, TAKXKE KIIANaHa;

- TEOPETUYECKH W DKCICPUMEHTAILHO OOOCHOBAaHHBIC TMapaMeTPhl MSATKUX
BaKyyMHUPOBAHHBIX KOHTCHHEPOB M3 CUHTETUYECKOW TIJIEHKH U  PEKUMBI
BaKyyMHUPOBAHUS MATKHUX KOHTEMHEPOB MPU MPUTOTOBJICHUU U XPAaHEHUU CHUIIOCA;

- pe3yJbTaTbl CPAaBHUTEIBHBIX OLICHOK IIPEIaraéMou M CYLIECTBYIOLIECH
TEXHOJIOTUWA TPUTOTOBJIEHUS W XPaHEHUsI CUJIOCa B YCJIOBHUSX IPOU3BOJICTBA
(xo3giicTBa);

- OILEHKa TEXHUKO-IKOHOMHYECKON  A(P(HEKTUBHOCTH  HMCIOJIb30BAHUS
TEXHOJIOTUMA TPUTOTOBIICHHS W XPAHEHUs CUJOCa B MSTKUX BaKyyMHUPOBAaHHBIX
KOHTEMHEPOB U3 CUHTETUYECKOU MJICHKH.

Teopernueckasi ¥ NMPaKTHYECKAsl LEHHOCTb, peaju3alus pe3yJibTaTOB
padoThI

Pa3paboTka TEXHOJIOTMH TPUTOTOBIICHUS, XPAHEHHUS CHUJIOCAa B MSTKUX
BAKYYMUPOBAHHBIX KOHTEHHEPAX U3 CUHTETUYECKOH TJIEHKH U KOHCTPYKIIUU MSTKOTO
BAKYYMHUPOBAHHOI'O KOHTEHHEpA U3 CUHTETUYECKOW IIICHKU JJIsi IPUTOTOBIICHUS U
XpaHEHUs CUjoca; MOJTYyUYCHHE pallMOHAJIbHBIX MapaMeTPOB MITKOIo KOHTEHWHEpa U3
CUHTETHYECKUX IUJICHOK M PEKHUMOB €ro BaKyyMUPOBaHHUsI; OIICHKA pe3yJIbTaTOB
IIPUTOTOBJIEHUS CUJIOCA B MATKMX BaKyyMHUPOBAHHBIX KOHTEHHEPA U3 CUHTETHYECKOMN
IIJIEHKH.

[IpennokeHHass TEXHOJOTHS [Js NPUTOTOBICHHUS W XPAaHECHHUS CHIIOCA B
KOHTEMHEpaxX U3 CHHTETUYECKOH TIJICHKH MyTeM 00bEMHOT0 BaKyyMHOTO YIUIOTHEHHS
CUJIOCA TI03BOJISCT:

- TPAHCTIOPTUPOBATH IPUTOTOBJICHHYIO CUIIOCHYIO MACCy B MSITKOM KOHTEHEpe
Ha JII00bIe paccTOsHUS 0€3 MOTeph KauecTBa;

- HWHTCHCHU(UIIMPOBATH ¥  YNPABIATH  MPOIECCOM  MOJOYHOKHCIIOTO
IIPUTOTOBJIEHUS CUJIOCA B BAKYYMHOM Cpelie MATKOIO KOHTENHEPA;

- CHU3UTH JI0 MUHUMYyMa BpeMsl 3arOTOBKH CUJIOCA;

- UCKJIIOYUTH MOTEPU CUIOCHOM MACCHI MPU €€ MPUTrOTOBJICHUU, XPAHECHUU U
pasnauc;

- MOBBICUTH Ka4€CTBO MPUTOTOBJIEHHOTO CUIIOCA;

- COKpaTuTh 3aTpaThl MaTE€pUaJIOB M CPEACTB Ha  COOPYKCHHUE
CUJIOCOXPaHUJIUIIIA.

[IpenoxxeHHast TEXHOJIOTHUS JIJIsI MPUTOTOBJICHUS U XPAHEHUS CUJIOCA B MSTKUX
KOHTEWHEpaXx W3 CHUHTETUYECKOW IUICHKHM TMpolUia YCHEHIHbIE UCIbITAaHUS B
YKHBOTHOBOJIUECKHX Xo3sicTBax AnMaruHckor obnactu (TOO «MexmaypedeHCK—
Arpo» komnanuu «Food Master», 2019-2020 rr. u TOO «Amupany, 2019r.).

ITo pe3ynpraram uCCIEOOBAHUS W HWCIBITAHUS TEXHOJOTUU U TEXHUYECKUX
cpencTB pa3paboTaHbl PEKOMEHIAIMHM 3arOTOBKM CHUJIOCA TTyTEM BaKyyMHUPOBAHUS B
KpecThIHCKUX U pepmepckux xossiictBax Kazaxcrana (TOO MexmypedeHck-ATpo
komrianuu Oyn Macrep).



Anpobauuss pe3yJabTaTOB HCCIeI0BaHMsA. Pe3ylbTarel HCCIIEIOBAHUI
JIOKJIaJIBIBAIIMCH M OOCYX IAUCH Ha:

- MEXIYHApPOJHON HAYYHO-TIPAKTHUECKOU KOH(MEPEHITNN MOJIOIBIX YUCHHBIX U
ctyneHToB «HayuHasi MOJIO/IeKb B arpapHO HayKe: JIOCTUXKEHHSI U MEPCIEKTUBBI»
Kazaxckoro HanMOHAJIBHOIO arpapHOro HCCIEA0BAaTEIbCKOTO YyHUBEpcuTera (T.
Anmarel, anpens 2019 1.);

- koH(pepeHmmuu CeNbCKOXO3SIICTBEHHAsT W OWOJOTHYECKas HWHXKEHEPHS
uHctutyta [ocymapctBeHHoro yHuBepcuteta mrata Muccucunu (CIIA, .
Crapksuiib, HO0ps 2018 T.);

- TeJeKaHaJle HAIMOHAJIBHOIO TEJNEBUACHUS B CHEIUATBHOM PENOpTaKe
nocBsIEHHON Ha TeMmy «lloueMy MBI MOKymaeM CeJIbXO3TEXHHUKY 3a pyOexom?»
(14.08.2020 r.);

- HAy4YHO-METOJ0JIOTMYeCKOM cemuHape «OIlleHKa HayYHO-METOANYECKOro
NoAX0Ja TMpH TPOBEACHUHM HUCCIEAOBAHUM  JOKTOpaHTaMuW»  AJIMaTUHCKOTO
YHUBEPCUTETA DHEPTeTUKU U cBsi3u uMeHu [. Jlaykeesa (r. Anmartsl, anpens 2021 1.);

- MEXIYHApPOTHON HAyYHO-TIpaKTUYECKON KOHpepeHITH «I 100ambHbIe BHI30BbI
XXI Beka u okpyxatomas cpefa» nocssiiennas 10-neruto xadenpst KOHECKO mo
yCTOMYMBOMY pa3BUTHIO Ka3axCKoro HalMOHAIbHOTO YHHBEPCUTETa MMEHU Allb-
®apabdu (1. Anmatsl, 1exkadps 2021 1.);

- mexayHapogHo koHdepennun IOHECKO «I'ymanuTapHbie MOAXOABI U
TEXHOJIOTUM B PAa3BUTUU COLMAIBHO YCTOMYMBOIrO, YIJIEPOJHO-HEUTPATBHOTO
TpancnopTta» Poccuiickoro ynusepcurera tpancnopta (MUUT) (Poccust, r. Mockaa,
HOs10pb 2021 1.).

Ctpykrypa u o0bem padorbl. CTpykTypa pabOThl OOYCJIOBJIEHA JOTHUKOM
PacCKpBITHSI €€ TeMbl, OCOOCHHOCTSMM IIOCTaBJICHHOW WEIM M pPEHIAeMbIX B
auccepranuu 3aaad. JluccepranmonHas paboTa COCTOMT W3 BBEACHUSA, S5 Pa3/ielioB,
3aKJIFOUYEHMS, CITMCKA UCITOIb30BAHHBIX HCTOYHUKOB, a TAK)KE MPUIT0KEHUH.



ANNOTATION
to the dissertation for the degree of Doctor of Philosophy (PhD)
on the topic "The technology of vacuum silage feed in a flexible container with a
valve" performed by Sagyndykova Zh. B.
in the specialty "6D080600 - Agricultural machinery and technology"

The dissertation presents to research the technology of preparation and storage
of siloed feed in flexible vacuum containers with a valve. The technology includes the
processes of silage preparation and storage in the transportable flexible vacuumed
containers. For the implementation of the above processes, technical means of loading
and vacuuming developed and selected.

The creation of such containers is possible by using varieties of polymer
materials appearing on the market in sufficient quantities. Placing the compact flexible
containers inside polymer cargo-carrying bags of the "Big-Bag" type, it will create the
possibility of transportability and loading and unloading of the vacuumed silage mass
in the flexible container. Using of the developed technology and means a vacuuming
of the silage mass on mobile transport is especially effective for small and medium-
sized farms. The main differences the developed technology of preparation and storage
of silage in flexible vacuum containers from the standard technology in silo trenches
are: effective compaction by means of vacuuming (reduction of compaction time)
without heavy tractor, environmental cleanliness of the pressed silage mass, saving
fuel, machine time and the work of the machine operators; permanent storage of silage
in an airless vacuum compacted environment; localization and non-spread of the silage
damage that occurred in one container to other containers; the use of containers with a
capacity equal to the daily need for feeding animals (the silage is completely eaten by
livestock without residues); environmental safety by excluding liquid (silage sap) into
the soil; creating additional strength of the polymer film of flexible containers by
installing it into flexible carrying container of "Big-Bag" type for loading and long-
term transportation without spoiling the silage mass.

Relevance of the research topic

Ensuring food security of the country, improving the quality of the population
life are the main tasks to the agro-industrial complex of Kazakhstan. Solution it can be
implemented only in the conditions of sustainable development of the domestic
agricultural sector. One of the main directions of solving this problem is the
development of meat and dairy farming.

Meat and meat products are the main supplier of proteins because they contain
amino acids that are vital for the construction of human body tissues, which are well
balanced and provide complete synthesis of tissue proteins. Dairy products are useful
for their protein, essential amino acids and carbohydrates for the development of the
body, phosphorus, potassium, calcium, vitamins D, A and B12. Fresh dairy products
resist free radicals, reduce the effect of radiation, remove toxic substances and heavy
metal salts. The leading positions for the raw materials of these products invariably
belong to cow's milk. In Kazakhstan, its share is about 95% of the total amount of milk
consumed by the population.



It 1s known that dairy cattle breeding is one of the most complex branches of
animal husbandry and all agricultural production. Its successful development is
determined by many factors, of which the most significant are: the value of bred breeds,
the housing conditions and using livestock, their health, the quality of feed, and a
number of others. To obtain high milk yields from cows of intensive dairy breeds and
realize their genotype, each cow must be fed at least 55 centner fodder units of high-
quality feed, including in kind at least: hay - 10 c.; haylage - 10 c.; silage - 60 c.; roots
- 22 c.; concentrate feed - 16 c. Among them silage is the most important canned
"winter", and in some regions, year-round food for ruminants. The main milk suppliers
(small and medium-sized farms) in the Republic are not able to supply silage feed to
animals due to the lack of their silos. The reason is the high cost of the existing
traditional (trench) and new (Ag Bag) technology. In this regard, the development of
new, affordable modern methods of preparing and storing feed in the flexible
containers by vacuuming for farms is relevant and practically significant.

This technology allows to reduce costs for: construction of stationary structures
such as trenches and silos; preparation of silage in the field and its transportation to the
place of storage in a compacted position.

The dissertation was carried out within the framework of the budget program of
the Ministry of Education and Science of the Republic of Kazakhstan 217
"Development of science", subprogram 102 "Grant financing of scientific research",
priority: "Sustainable development of the agro-industrial complex and the safety of
agricultural products" on the topic: "Technology and means of preparation, storage of
silage in soft vacuumed containers for feeding cattle" State registration No.
0118RK00443.

Object of the research —technology of silage preparation and storage in flexible
vacuum containers, processes included in the technology and technological means for
the implementation of the developed technology.

Subject of the research — regularities of technological processes included in the
technology for silage preparation and storage in the flexible containers.

Purpose of the research improving the efficiency of silage preparation and
storage technologies using flexible vacuumed containers made of polymer films with
a valve for vacuuming.

To achieve this purpose, the following tasks were solved:

- to develop the technology of field preparation in the field condition and storage
of silage in flexible vacuum containers with a valve based on the analysis of the
technology and means of silage preparation.

- theoretically substantiation of the main parameters and modes of vacuuming of
the flexible containers made from polymer film for silage preparation and storage.

- experimentally research of the technology of silage preparation and storage in
vacuum containers and the operating mode of each operation in the laboratory and field
conditions;

- conduct field tests of the developed technology and technological means for
vacuuming the silage mass in production conditions;

- to evaluate the technical and economic efficiency of using the developed
technology and means for silage preparing and storing in flexible vacuum containers.



Research method. The research methodology provides to realization theoretical
and experimental studies. Theoretical research is based on the application of the laws
of theoretical and experimental mechanics, mathematical analysis, mathematical
statistics, and the theory of experimental planning. The reliability of the theoretical
statements is confirmed by the results of experimental studies. Experimental studies
provide for laboratory and field studies of each process included in the technology of
developed means for the implementation of the technology.

Scientific novelty of the work consists in:

- development of technology for the preparation and storage of silage in flexible
vacuum containers with a valve, aimed at reducing costs, improving the quality of the
resulting feed and transporting it without losses;

- theoretical and experimental substantiation of rational design parameters of
flexible vacuum containers made from polymer film;

- theoretical and experimental substantiation of the modes of vacuuming of
flexible containers in the preparation of silage.

The novelty of the developed technological and technical solutions is confirmed
by patents of the Russian Federation (RU No0.193970, 21.11.2019) and the Republic of
Kazakhstan (KZ U 3435 GOIN 19/02, 30.11.2018, bul. No.45.; KZ U 4520 A23K
30/10, 06.12.2019, bul. No.49.; KZ U 4520 A23K 30/10, 06.12.2019, bul. No.49.; KZ
U 5469 A23K 30/10, 23.10.2020, bul. No.42.; KZ U 6308 A01D 43/06, 13.08.2021,
bul. No.32.).

The thesis provisions submitted for defense:

- the developed technology of silage preparation and storage in flexible vacuum
containers and a design of a flexible vacuumed container with valve made from
polymer film;

- results of theoretically and experimentally justify the parameters and mode of
vacuuming of flexible vacuum containers for preparing and storage of silage;

- results of comparative studies of the proposed and existing technological
processes for preparation and storage of silage in the farm production conditions;

- assessment of technical and economic efficiency of using technological process
for preparation and storage of silage in flexible vacuumed containers made from
polymer film.

Theoretical and practical value and realization of the outcomes

The technology of silage preparation and storage in flexible vacuum containers
made from polymer film has been developed; design of a flexible vacuum-sealed
container made from polymer film for the preparation and storage of silage; rational
parameters of a flexible container made from polymer films and its vacuuming modes;
evaluation results of silage preparation in flexible vacuumed containers made from
polymer film.

The proposed technology for the preparation and storage of silage in containers
made of polymer film by volumetric vacuum compacting of the silage allows:

- to transport the prepared silage mass in a flexible container at any distance
without decay;

- to intensify and manage the process of lactic acid preparation of silage in the
vacuum environment of a flexible container;



- to reduce silage harvesting time to a minimum;

- to eliminate the loss of silage mass during its preparation, storage and feed;

- to improve the quality of the prepared silage;

- to reduce the cost of materials and funds for the construction of a silo.

The proposed technology for the preparation and storage of silage in flexible
containers made from polymer film has been successfully tested in livestock farms of
the Almaty region (Mezhdurechensk LLP of the Food Master company, 2019-2020
and Amiran LLP, 2019.).

Based on the results of research and testing of technology and technical means,
recommendations have been developed for silage harvesting by vacuuming in peasant
and farm farms in Kazakhstan.

Results research approbation. The research results were reported and
discussed at:

- International scientific and practical conference of young scientists and
students "Scientific youth in agricultural science: achievements and prospects" of the
Kazakh national agrarian research University (Almaty, April 2019);

- conferences of Agricultural and biological engineering Institute of the State
University of Mississippi (USA, Starkville, November 2018);

- the TV channel of the national television in a special report devoted on the
subject of "Why we buy machinery abroad?" (14.08.2020 g);

- Scientific and methodological seminar "Evaluation of the scientific and
methodological approach in conducting research by doctoral students" of the Almaty
University of Energy and Communications named after G. Daukeev (Almaty, April
2021);

- International scientific and practical conference "Global Challenges of the XXI
century and the Environment" dedicated to the 10th anniversary of the UNESCO Chair
on Sustainable Development of Al-Farabi Kazakh National University (Almaty,
December 2021);

- UNESCO International Conference "Humanitarian Approaches and
Technologies in the Development of socially sustainable, carbon-neutral Transport" of
the Russian University of Transport (MIIT) (Moscow, Russia, November 2021).

Composition and the volume of work. The structure of the work is determined
by the logic of the disclosure of its topic, the features of the goal and the tasks solved
in the dissertation. The dissertation consists of an introduction, 5 sections, a conclusion,
a list of sources, as well as appendices.



