JAPUBAEBA I'YJIBHYP TIIEYXAHOBHA

MOHO30HJAJIFAH OTAHJIBIK TPUTUKAJE JAKBUIBIHAH
AJBIHFAH YHJIBI )KOHE HOHO30HIAJIFAH CY/IbI KOJIIAHY
APKBLIBI MAKAPOH OHIMJEPIH JANBIHIAY
TEXHOJIOTHUSICBI

6D072800 — «Kaiita eHjey eHIipicTepiHIH TEXHOJOTUSACHDY MaMaH/IbIFbI OOMBIHIIIA
¢unocodust noxropsl (PhD) nopexecin anyra apHanFaH JOKTOPAHT
[".T. JlapuOaeBaHbIH qUCCEPTALUSIBIK KYMBICBIHA
AHJATIA

JAuccepTauMsiyibIK KYMBICTBIH ©3eKTLIIr. AjamM3aTThlH Ka3ipri 3aMaHFbl
©3eKTI MocesesepiHiH Oipl ajgaM JeHcaysblFbIHA KaKETTI Malgalibl TaFaMm eHIIPY,
QJIEMJIIK a3bIK-TYJIK HaphIFbIHAA KemOaciibl OO0y JKOHE aybll IIapyamlbUIbIFbI
OH/IIPICIH YIFaiTy OoJblll TaObuIaael. Camajabl TaFaM ©HIMI XaJIBIKTBIH o1 ayKaThIH
KOTepil, eMip CYpy Y3aKTBIFbIH apTThIpajbsl. TaraM eHIMIEPIH aIMACTHIPHLIMANTHIH
KypaybIITapMeH OaibITa OTHIPBIN OHAIPICTI AAMBITY; ajaM JACHCAYJIbIFbIH HbIFAUTYyFa
YKOHE aypyJiapiblH aj/IbIH allyFa OarbITTaJIFaH dPTYPJIl TaraM eHIMJEPIiH kKacay >KoHe
OJIapJIbIH KOCIapiay MIHJIETTEpl TaFaM OHEPKICIOl anibiHa KOMBUIFaH MaKcaTTapablH
01p1 O0JIBIN caHaTAbI.

Kailita eHaeyneH oTKeH IoHII JaKbUIAapAaH alblHFaH OHIMIEpIiH Oipli —
MakapoH eHiMjepi. MakapoH eHiMepl OYKII dyieMe ajaam3ar YIIiH SHEprus Kesi,
COHJIBIKTAH YKOFaphl TaFaM KYHJIBUTBIFBI 0ap MaKapoH OHIMJIEPiH IIbIFapy ap3aH KoHE
KOJDKETIMJII TaMaKTaHyJbl KaMmMTaMachl3 €Ty VIIIH FaHa eMec, COHJal-aK
TYTBIHYIIBIHBIH, JACHCAYJIBIFBl VIIIH 7€ MaHBI3Abl MOHTe We. MakapoH cajachlHJa
KaHa JOCTYpJl eMec IIMKI3aT TYpJiepiH KOJJaHy apKbUIbl MakKapoH ©HIMICPIHIH
TaraMJbIK ~KYHJIIBUIBIFBIH ~ apTTHIPYy, XUMUSJIBIK KYpaMbl ©3T€PTUITCH JKOHE
GyHKIHMOHAIBIK OaFbITTaFbl OHIMIIEP TOOBIH KYPACTHIPY MACEJIECi HET131HEH JIyPhIC
TEXHOJIOTUSIHBI KAJIBINTACTBIPY >KOJIBIMEH KY3€ere acajibl.

buonorusiaeik O6ecenal 3aTTapasl Maigaiany apKbUIbl MaKapoH OHIMJICPIHIH
TaFaMJIBIK KYHJBUIBIFBIH OalbITY MOCEJECIH eIy KOJIJIApbIHBIH Oipi — Oujai
YHBIMEH CaJBICThIpFaHAa aKybI3fap, JUMUATEDP, NOPYMEHACP, TaFaMIbIK TaJIIbIKTap
MEH MHUHEpAIAbIK 3aTTapliblH JKOFapbl KypamMblHa He€ OoJIifaH €Kl Typii
XpPOMOCOMAJIBIK KEIIeHAepAl OIpIKTIpY apKbUlbl, SFHM Oujail oHe Kapa Oujaaii
JIOHJIEPIHEH AJIbIHFAH TPUTHKAJIE YHBIH KOJIaHy OOJIBIN TaObLIaIbI.

Ochl makpUIIaH ajblHFAH OHIMAEP/IH >KOFapbl KOPEKTIK KYHIBUIBIFBl aMHH
KBIIITKBUIIAPBIHBIH  JKOFAphl KYPaMBIMEH CpEKIICIICHETIH aKybl30€H KaMTamachi3
eTemi. AKybI3[a JU3WH, BAJIWH, TPEOHWH, TJIUIIMH, apTHHUH KoHE Oackajap CUSKTHI
aIMACTBHIPBUIMANTBIH 3aTTap Oap. Tputukaneniy kapa Owmaiiman 3-4 % >xoHe
ounaiinan 1,5 % apTeiK akysI3el Oap. JlopymeHaep, MUKpPO- JKOHE MAKPOIJIEMEHTTED
KypaMbl OOWMBIHIIA TPUTHUKAIEC JOCTYPIl MAOHAI JaKbUIIApJaH KeM TyCHeH/l.
['ubpunare docdop, Kamuii, MbIC, MBIPBIII, KaJIbIIUH, HATPUA, MapraHell, TeMIP/IIH Kol
Memepi xxoHe B, PP xxone E Butamuaaepi 6ap.

Tputukanenex xacaaraH YH, )KEJIIMIIIE aKybI3IapbIHBIH €PEKIIe KAaCUETTEPIHIH



apKachlH/Ia KOHAMTEPJIIK OHEPKOCINTE KEHIHEH KoJaaHblIaabl. KemrereH eHimuep,
MBICAJIbl, TPUTHUKAJE YHBIHAH JKacaJiFaH KEKC, TMICMEHaH, MIPOHIIK CHUSKTHI
OHIMIEpAiH Onjai YHbIHAH JalbIHIAIFaH OHIMIEPCH carachl >KaKChl OOJIBIN KeJIe/Il.
['ubpu yHBIHAH TICIPUINeH OHIMJIEP KOFaphl JOMIIK KaCUETTEpre ue.

YHrakTanraH TpuTukaie «Taza» CypbhINTHl YHIAPBIH JKOHE PEOJIOTHSIIBIK
KACHETIH >KaKcapTaThlH MOHO30HJAIFaH CYAbl MaiifanaHbIll MakKapoH OHIMJICpIHIH
TaFaMJIbIK KYHIBUIBIFBIH J)KOHE MaKapOH/IBIK KAaCUETIH apTThIpyFa bIKHaa etesi. Ochbl
OaFbITTa KYMBIC Kacal OTBHIPHIT, TAFAMIBIK KYHABLIBIFEI JKOFAPhl MaKapoH ©HIMIEPI
TEXHOJOTHICHIHA 03 YJeciH KocKanaap Peceit rampiMmapsl MeH 3eprreyuriiepi .M.
Mensenes, P.J0. [lonannosa, T.b. Llpiranosa, B.A. UYepnwsix, T.M. uennep, I.
OcunoBa, connaii-ak Kazakcranga A.M. Ustaes, T.K. Kynaxanos, I'.K. HMckakoBa
koHe T.0. 3epTTenreH FHUIBIMA KYMBICTAPABIH OachlM KOIMIIIT TaFaMIbIK
KYHJBUIBIKTBI apTThIpyFa apHaJIFaH €KeHJIIrl one0u monynapaad Oenrun. An
MaKapoH KaMBIPBIHBIH PEOJOTHUSIIBIK KAaCHETIH apTThIpyFa apHaJFaH TEXHOJOTHUS
YKOKTBIH KaChbl.

Korapeima adThbUIFaHmapra OalIaHBICTBI, MaKapOH OHIMIEPIHIH XHUMHUSUIBIK
KYpaMbIH, MaKapOH KaMBIPBIHBIH PEOJIOTHSJIBIK KAaCHUETTEpiH, MaKapoH eHIMIepi
caracblHa TEXHOJOTHSIIBIK (haKTOpJapAbIH 9CEPiH 3€pTTEY YIIIH TyTac YHTaKTaJIFaH
J)KyMcak Oujaili yHBIHA aJiJIbIH-ajla MOHO30HJAJIFaH TPHUTUKAJICHIH OTaHJbIK
CYPBITIBIHAH aJIBIHFAH YHBIH apajlaCTBIPBIT MOHOO30HJAJIFAH CYMEH JIalbIHJaJIFaH
TaFaMIBIK KYHJIBUIBIFBI KOFAaphl MaKapOH ©HIMJIEpi TEXHOJOTHSCHIH JKacayra
OarbITTalIFaH KEIICH 11 3epPTTEYJIep KYPrizy 63€KTi O0JIbIN cCaHaTabl.

AnMaThl TEXHOJIOTHSUIBIK ~YHUBEPCUTETIHIH FalbIMAAPBl OpPTYpPJi Taram
OHIMJICPIH OHJIEYTe apHaJIFaH oM0Oe0ar HOHO30H TEXHOJOTHICHIH YCHIHBIN OTHIP. by
TEXHOJIOTHSIHBI JKY3€eTe achIpy YIIIH KacalFaH KOHIBIPFbI OHIMIEPAl HOH]IBI, O30H/IbI,
MOHO30H/IbI YKOHE MOHO30HbI KaBUTAILIMS aFrbIHBIMEH oHjelmi. HoTrmkecinae acThIK
OHIMJIEpl OPTYPJII 3USHKECTEPJICH KOPFAJBIN 3aJaJIChI3IaHIbIPbUTYbl  OlpHEIe
JKYMBICTapaa JONICNJICHIeH. byl aFbIHHBIH OCEPIHEH TOTBIFY-TOTBIKCHI3/IaHY
yAepicTep KYPill, KBaHTTHIK-(PU3MKAIBIK YAEPIC HET131HJE NMIUKI3aTThIH TYKBIM/IBIK,
TEXHOJIOTHSJIBIK KoHE OMOXUMUSUIBIK KACHUETTEPiH, SFHM Kbl aJFaH/Ia TaFaMIbIK
JKOHE OMOJIOTHSIBIK KYHIBUIBIKTAPBIH apTThIpaabl. AJl MOHO30HMEH OHJCY CYJbl
3QJIAJICBI3IAHIBIPBIIT  OHBI  OTTETIMEH  OabITanbl, KOATyJANUSJIBIK KaOlJIeTiH
)akcapTaasl. OChIHIAM MOHO30HIAIFAH CYJBIH Kayillci3 eKEHIIr IoJeIICHICHHEH
COH, OHBI TaraM OHEPKACIOIH/E, SFHU MaKapOH KaMbIPbIH WJIEYyJe MaianaHy OHbIH
PEOJIOTHSIIBIK KACUETTEPIH JKaKCAPTHIM, OH 9CEPiH OEpeTiHi ajFa TapThUIIbIL.

Hucceprauusuiblk sxymbic 2015-2017 xpingap apanbiFbiHgarsl 217 «FbuibiMabl
JTaMBITY» OIOJDKETTIK OaraapiiaMachlHbIH TPAHTTHIK Kap>KbUIAHABIPY KOOACBIHBIH
meHOepiHae «ACTBIKTBIH KalTa OHJACITeH OHIMJACPIHIH aJKaNThIK, TYKbIMIIBIK
KACHETTEPIH JKOHE TEXHOJOTHSJIBIK CallachlH YKOFApPhUIATY YIIH OMOIHEPTETHKAIBIK
YKOHE IKOJIOTUSUIBIK YIepiCTEP i OCICEHIIPETIH TEXHOIOTHUIAPBI KYPY» TaKbIPHIObI
OoWbIHIIIA Ky3ere acThl. TpuTukaiieHiH «Taza» cypbInbl OOWBIHIIA JOKTOPAHTTHIH
3epTTEreH KYMBICTAphIHBIH HoTHXKeaepi Ne 0399/'d4 MOH PK rpaHTThIK k002
asChIHIA Ka3blIFaH «ACTBIKTBIH aJKANTBIK, TYKBIMIBIK KOHE TEXHOJIOTHSIIBIK
CamachlH KOFAPBUIATYNIBIH OMOIHEPTETUKANIBIK KOHE HSKOJOTHSUIBIK YAepiCTepi»
MoHorpadusaceiHa (3, 8 OeximMiHE) EHrI3UIAl KoHE OIpJeCKeH aBTOp peTiHAEe



caHasapl.

3epTTey HBbICAHAAPBI — «AJMabD) CYPBINTHL KYMCAK Oujail xKoHe
MOHO30HJIaNiFaH OTaHAbIK «Tasza» CypbINThl TpUTHKANE MJOHIH TyTacTal TapTy
JKOJILIMEH aJlbIHFaH YH, aybl3 Cybl JKOHE HOHO30HJainFaH cy. Kocna KochUIbIN
JKacaJfaH MaKapoH ©HIMI HMOHO30HJAJIFaH >KOHE HWOHO30HJAJIMaraH aybl3 CYIbl
nalaaadbll JalbIHIAIIEL.

3eprTeyniH MaKcaTbl MEH MiHIETI

JluccepTanysuiblK  JKYMBICTBIH MakcaThl — «AJIManbl» CYPBINTH JKYMCAK
OumaliMeH WOHO30HAAIFAaH TPUTHKANE JaKbUIBIHBIH OTAHIBIK CYPBITITAPhIHAH
TaWbIHIAFAaH TYTaC VHTAKTAIBIT apajackaH YH MEH HWOHOO30HIAIFaH CYIbI
naijjaiaHa OTHIPHINT TaFaMIBIK XOHE OMOJIOTHSUIBIK KYHIBUIBIFBI JKOFaphl MaKapOH
OHIMJICPIHIH AaCCOPTHUMEHTIH KEHEWTETIH WHHOBAIMSJIBIK TEXHOJOTHUSHBI JKacay
OO0JIBITT TAaOBLIA B,

benrinenren MakcaTka *eTy YIIiH 3€pTTEYIiH Keleci MiHaeTTepi KONbLIIbL:

- OTaHJIBIK « AJIMaJIbD» CYPBINITHI )KYMCaK Ouaail skoHe MOHO30HIaIFaH «Taza»
CYPBINTHI TPUTHKAJIE NAKbUIBIHBIH XUMUSIIBIK, OMOJIOTHSIIBIK JKOHE TEXHOJIOTHSIIBIK
KACHETTEpIH  aHbIKTay, HMOHO30HJAJFaH TPUTUKAJE JOHJACPIHIH  ©3TepiCiH
CUTIATTANTBIH PETPECCUSIIBIK MOJEIIEPAl KYPY KOHE CBI3BIKTHIK MOJIENBICP APKbLIbI
JIOHHIH MaKapOHBIK KACUETIHE OHICYIH THIMJII 9CEpiH aHBIKTAY;

- )KyMcak Oujail >koHE HOHO30H KOCHAChIMEH OHJEIIeH TPUTHUKAIIE
TMAKBUIBIHBIH TYTac TapTBUIFAH VHIApbIHAH O3IPJICHTeH MaKapoOH KaMBIPBIHBIH
PEOJIOTHUSIIBIK KACUETIHE MOHO30HJAIFaH CYyJIbIH dCepiH OaKbLIay;

- TYTac TapThUIFaH OWmIail YHBIMEH HWOHO30HJAIFaH TPUTUKAIE VH
KOCIachlHAH  JaliblHJAIFaH MakKapoH OHIMJIEpPIHIH cama  KepCETKILITEpiHe,
OWONOTHSANIBIK JKOHE TaraMIbIK KYHIBUIBIFBIHA WOHO3OHJAJIFaH CYABIH OCEpiH
3epTTEeYy;

- TyTac TapThuUiFaH «Ta3za» CyYphINTBI TPUTHKAJIE YHBI MEH «AJIMaIb»
CYPBINTHI >KYMCaK Oujail YHbIHA HOHO30HJAIFaH CYAbl KOCY apKbUIbl aJIbIHFaH
MaKapoH OHIMJICPIHIH TEXHOJIOTHSIBIK PEKUMICPIH aHBIKTAUTBIH MaTEMAaTHKAJIBIK
MOJICIIbJIEPIH Kacay;

- TYTac TapThUIFaH OWaili MEH TPUTHKAJIC YHIAPBIHBIH KOCHAChIHAH >KOHE
MOHO30HJAJFaH Cy KOCBUIBIN JalbIHJIAIFaH MaKapOH OHIMACPIHIH AKOHOMHUKAIBIK
TUIMJIUJTITIH aHBIKTAY KOHE TEXHOJOTUSHBIH OHJIIPICTIK ampoOaIfsIChIH Kacay.

3eprTey aaicrepi. 3eprTeysiep AJIMaThl TEXHOJIOTHSJIBIK YHUBEPCUTETIHIH
«ACTBIK OHIMJIEpl XKoHE OHJACY OHIIPICTEePIHIH TEXHOJOTUSICHD KadeapachiHbIH
3epTXaHaliapbiHAa, MakapoH e©HIMAEPIHIH ©HaIpici OOWBIHINA OKY-FhUIBIMU
opTanbifbiHa, TaraMm KayimncCi3[iri FbUIBIMU-3€pTTE€Y HHCTUTYTHIHBIH a3bIK-TYJIIK
OHIMJIEPIHIH cama >KOHE KayINCI3AiriH Oarajiay FhUIBIMH-3€PTTEY 3€PTXaHACBIHJA,
Mackey kanacbiHaarbl «TaraMIbIK OopTajiapJblH Peosiorusichl opranbirby OMAFM
HOT'3U-na opbiHaangsl.

bepinren >kympIcTa MIHMKI3aTTap, *KapThulal ¢adpukaTTap KacueTTepl MeH
JAWbIH OHIMIEPIIH CanachlH 3epTTEY KEe31H/Ie TUCCEPTAIINs MOTIHIH/IE Ma3MYHIaJIFaH
KAMbIFA OPTaK (PU3MKA-XUMUSIIBIK KOHE OPTaHOJENTUKAIBIK OIICTEP, COHAAM-aK
apHaMbl 9ICTEP KOMIAHBUIIBI.

3epTTeyliH FHUIBIMU KAHAJIBIFBI:



- aJIFam peT WOHO30HJAJIFaH OTAHJIBIK TPUTHKAJNE JTOHIH TYTacTall YHTaKTay
apKbpUIbl  aJbIHFAH YHHBIH XUMUSUIBIK KYpaMbl aKybl3, ajJMacThIpbUIMANTBIH
aMUHKBIIIKbULIAP, AOPYMEHJEP, MUHEpAAbl 3aTTapra 0ail *oHe oJiapAbl MaKapoH
OHIMJICPIHIH TaFaMJIbIK oHE OMOJIOTHSUIBIK KYHBUIBIFBIH aPTTHIPY 3aHIBUIBIKTAPBIH
KOJIJTaHy MYMKIHIT1 aHBIKTAJIJIbI;

- Oupmaii MeH OTaHABIK HOHO30HJANFaH TPUTHKAJICHIH TyTac TapTbUIFaH
YHAApPbIHBIH apaKaTblHACKI MEH KYpPaMbIH PETTEeH OTBIPHIN, MOHO30HJAIFAH CY[IbI
nalamalplll  JaBIHIATFAaH KAMBIPABIH PEOJIOTHSUIBIK ~ KAaCHUETTEPIHIH — ©3Tepy
3aHJIBUTBIKTAPbI AaHBIKTAJIIIBI,

- aJIFall peT WOHO30HJAIFaH OTAaHABIK TPUTHKAJICHIH TYTac TapTHUIFaH YHBI
MEH HMOHO30HJAJFaH Cy Heri3iHAe MakKapoH ©HIMJECPIHIH HHHOBAIMIIBIK
TEXHOJIOTHUSCHI YKACAIIbI KOHE JTalbIH OHIMICPAIH TaFaMIbIK KYHIBUIBIFBIH apTTHIPY
3aHJIBUTBIKTAPBIHBIH HETI131HIe PEIenTypa JaibIH a5,

FoumbiMu epeskenepiiH, TYKbIPbIMAAp MEH YCHIHBICTAP IbIH IIBIHAWBIIBIFBI MEH
HETI3JUTIIT  3epTXAHAJBIK HOTIDKEJIEPMEH JKOHE MAaKapoH OHIMACPIH OHIIPY
TEXHOJIOTUSICHIH JTAWbIHAAYMEH, OTAHJBIK TPUTHKAJIE YHBIMEH MOHO30HJIAJFaH CY/IbI
naijanany apKblUIbl pacTajibl.

Koprayra ycbIHBLIATBIH HETi3ri Karuaaaap:

- Oumail MEH MOHO30HJAJIFaH TPUTHKAJIEHIH TYTac TapThUIFAH YHBIH KOJJIaHa
OTBIPBIT, MAKAPOH OHIMJIEPIH OHJIPY/€ MOHO30HIAIFAaH CYbl KOJJIaHy THIMIUIITIH
KaMBIPABIH PEOJIOTUSIIBIK KACHETTEPIHIH ©3repy 3aHIbUIBIKTAPBIMEH HET13/1CY:

- OWmail KoHe TPUTUKAICHIH TYTAaC TapThUIFAH YVHBIHAH )KacaJFfaH MaKapoH
OHIMJIEPIHIH jKaHa TYPJIEPIHIH TaFaMJbIK, OMOJOTUSIIBIK KYHBUIBIFBIH, KAYICI3IITH
HET13]1ey.

Koapanblny canacel. OCIMIIK IIHUKI3aTTapblHAH aJIbIHFAH YHTaKTaJlFaH
KOCTaJlap MEH HOHJAJFaH CYJbl KOJJAHBIN JalblHIAIFaH MaKapoH OHIMJIEpiHIH
TEXHOJIOTHUSICHI — MAaKapOH OHIMJIEpP1 OHEPKICIOIHIe KEH KOJIIAHBIC Ta0aIbI.

ZKYMBICTBIH FBIJIBIMHU TIKipHOeaiK KYHAbLIBIFbI MEH JKy3ere achbIpbLIybl

OTaHaplK TpUTHKAJE IOHIHIH TYTac TApPThUIFAH YHBIH MaKapoH OHIMepi
OHIPICIHAE KOJJAaHy MaKapoH ©HEPKACIOIHIH IHMKI3aTThIK 0a3achlHBIH JKOHE
IIBIFAPBIIATBIH  TaFAMJBIK KYHIBUIBIFBI JKOFapbl OHIMIEPIIH aCCOPTUMEHTIHIH
KEHEHWIOIHE BIKIAJ eTe/Il.

KambipapiH KacueTTepiH TYpakKTaHIbIPY KoOHE TYTac TapThUIFaH YHHaH
YKacaJFaH MakapoH ©HIMJEpIH JailbIHJay Ke31H/€ OHIM CanachblHbIH KOPCETKIIUTEPIH
YKaKCcapTy YIIiH WOHO30HJAJIFaH CYIbl (030H KOHIIEHTPAIMACHI 2 MT/J, HOHAAPIBIH
KoH1eHTpanusicsl — 1000 6ipJ’I./CM3) naiaganyablH THIMAUTITT KOPCETIITEH.

AJBIHFaH TOXKIPUOENIK JEPEKTEP >KUBbIHTHIFBIHBIH HET131HJE 3epTTey Ke31HIe
WOHO30H/IAJIFaH CYJIbI KOJIIaHa OTBIPHIT, TYTaC TapThIJIFaH YHHAH jKacaJiFaH MaKapoH
OHIMICPIHIH JKaHAa TYPJICPIH OHIIpyre apHaiFraH HOpMaTHBTIK Kyxkarrama (HK)
YKUBIHTBIFBI 931pJICH/II.

ABTOpPABIH KOCKAH YyJieci 3epTTey MIHACTTEpiH OEKITy, SJicTeMeNnep i TaHaay
KOHE TOKIpHOETIEp KYPri3y *KoHE OJIapAbl TCOPUSIIBIK Tajlaay, AIbIHFAaH HOTHKEIep/Ii
CTAaTUCTUKAJBIK OHJIEy JKOHE Makajajap IIbIFapy, MakKapoH OHIMJEPIHIH >KaHa
TYpJiepiHE TEXHUKAJIBIK KYXKaTTap JalbIH/IAay >KOHE MaKapOH OHIIPICI CalaChIHBIH
KOCIMOPBIHAAPBIHAA OJApbIH OHEPKACINTIK anpoOanusChIH KY3€re achlpy OOJIBII



TaObLIAIBI.

KymbicThiH anpobamusichl. J[uccepranusHblH, Herisri kKarupanapsl ATY
«ACTBIK OHIMJIEpl >XKOHE OHJICY OHIIPICTEePIHIH TEXHOJOTHACHD» KadeapachIHbIH
OTBIPBICTAPBIHJIA TAJKbUIAHABI JKOHE Kejecl XallbIKapalblK KoHbepeHusIapaa
OasHanapl: «Taram eHepKoCciOiHIH MHHOBAIUSIIBIK JaMybl UCSAAH CHII3yTe JeHiH»
(Anmatel, 2016 3k.); «IIpogoBONBCTBEHHAs O€30MAaCHOCTH: HAy4YHOE, KaJIpOoBOE M
nHpopmarmonHoe obecneuenue» (Boponex, 2016 x.); «TaraM, >X€HIJT ©HEPKOCII
YKOHE KOHAK)KAWIBUIBIK WHIYCTPUACBIHBIH WHHOBAIMSUIIBIK JaMybD» (Anmatel, 2017
x.); «IIpomoBOIbCTBEHHAsT OE30MTACHOCTh: HAyYHOE, KaJpoBOe M HMH(OpPMAIIMOHHOE
obecnieuenue» (Boponex, 2017 x.); «Bompocsl COBpeMEHHBIX TEXHHYECKUX HAYK:
CBeXXMHU B3I U HOBBIE pemeHus» (ExarepunOypr, 2018 x.); «4th International
Conference on Eurasian scientific development in 2018: new methods and solutionsy»
(Berlin, 2018 x.); «EBpona M TIOpKCKHI MHp: Hayka, TEXHUKAa W TEXHOJOTHI»
(Typuus, 2018 xk.); «AB3BIK-TYTIK, KEHIT OHEPKOCIT KOHE KOHAKKAMIIBUIBIK
HHYCTPHUSCHIHBIH HMHHOBAaUMSUIBIK JaMybl» (AnMartel, 2018 xk.); «YmnpasiaeHue
PCOJIOTMYECKUMH CBOMCTBAMH THIIEBBIX MPOAYKTOBY» (Mocksa, 2019 x.).

Maxkananap. Herisri HoTmkenep 18 FbUIBIMH KYMBICTAp/a >KapbIK KOP/Ii.
OnpIH imiHAE 2 — HONAIK eMec UMITaKT-PakTopsl 6ap SCOPUS OaszachiHa KIpETIH
«Eastern — European Journal of Enterprise Technologies», «Journal of Hygienic
Engineering and Design» sxypuanmapbiana, 4 — KP BxFM Bigim xoHE FbIIBIM
callacblHIarbl OakKbUlay KOMHUTETIHIH YCBIHATBIH OacbUIbIMIApbIHIA koHe 10—
XaJIBIKAPATBIK JKOHE PECHyOIMKaNIBIK KOH(GEpPEHIUIapAblH MaTepuaigapbiaaa, 1—
eHepTalbic maTeHTi (Ne 32819 «¥pBIKTHI, TOH1 KOHE OHBIH KaiTa oHJey OHIMACpIH
OHJICYyre apHajFraH oMOeOarnm HMOHO30HIBI YKAPBUILICKABUTAIMSIIBIK KYPBUIFBI») 1 —
eHepTaObICKa TarchIpbic («MakapoH eHiMepiH oHaipy Tacimi» Ne 2019/0828.1).

JAucceprauMsiiblH  KYPbUIBIMBI MeH KeJieMi. JluccepTauusuiblK  KYMBIC
KipicnieZieH, Herisri OejiMHEH: oneOMeTKe IOy, 3epTTey HbICAaHAAphl MEH
oficTepiHeH, TOKIpUOEiK OeIMHEH, HOTH)KE MEH TalKblJIaHyJaH, KOPBITBIHIBI MCH
KOJIaHBUTFaH 9ie0uerTep TiziMiHeH Typaabl. uccepranusuiblk sxymbic 134 O6eTTeH
Typasbl, onbiH imiHae 31 kecre, 43 cypet, 44 popmyna, 154 onebuerTtep Ti3iMi )KOHE
7 KOChIMITIANAp.

JluccepTauMsJIbIK )KYMbIC 00HBIHIIA KOPBHITHIH/IbI

bepinren migaeTTep OOMBIHIIIA TOMEHICTIICH KbICKAIIa KOPBITHIHbI JKaCaJIJIbI .

1. OtanablK « AMaIbD» CYpPBINTHI XKYMcaK Ouaail ;koHe HoHO30HAaFaH «Taza»
CYPBINTHI TPUTHKAJIC NAKbUIBIHBIH XUMUSIIBIK, OWOJIOTHSIIBIK JKOHE TEXHOJOTHSITBIK
KaCHUETTepl AaHBIKTAJIJbl, WMOHO30HJIAJIFaH TPUTUKAJIC JOHJEPIHIH  ©3TepiCiH
CUTIATTANTBIH PETPECCHSUTBIK MOJEIACP KYPBUIIBI OHE CBI3BIKTBIK MOJIEIbACD
apKbUIbl JOHHIH MaKapOHJBIK KACUETIHE OHJCYIIH TUIM/I acepl aHbIKTAIIbl Cyp = 1
MJH. Oipa./mr, W = 13 %, t= 10 muH.

2. Kymcak Oumpaii >KoHE HMOHO30H KOCIACBIMCH OHJCITCH TPHUTHKAJIC
JMAKbUIBIHBIH TYTac TAapTBUIFAH VHIApbIHAH O31PJICHIeH MaKapoH KaMBIPBIHBIH
PEOJIOTUSIBIK  KACHETIHE HMOHO30HAAIFaH CYIBIH ocepl 3eprreni. Hormxecinae
OakplIay yiarire KaparaHja peoJIOTHSUIBIK KOPCETKIMTEPIIH HOTHXKEIEepl €Kl ecere
JIeH1H apTaThIHbI JAJICIIICH/II.



3. Tyrac TaptburFaH Oujgaii yYHBIMEH WOHO3OHJAJIFaH TPUTUKANIE VH
KOCIaChlHAH  JaWbIHAQJIFaH MaKapoH OHIMJEPIHIH cala KepCETKIITepiHe,
OMONOTHSUTBIK JKOHE TaraMJIbIK KYHJIBUIBIFBIHA WOHO30HJAIFaH CYJIbIH OCEpiH
3epTTEI/I.

4. Tyrac tapTthulFaH «Ta3a» CYpBINTHI TPUTHUKAIE YHBI MEH «AIMAaibD»
CYPBINITHI JKYMCaK Owaail YHBIHA WOHO30HJANFaH CYABl KOCY apKbUIbl aJIbIHFaH
MaKapoH OHIMIIEPIHIH TEXHOJOTHSUIBIK PEXUMACPIH aHBIKTAUTHIH MaTEMaTHKAIBIK
MOJIEIIbIIEP JKacaIbl.

5. TputHmkane >KOHE WOHO30HAAIFAaH CYyJbl KOJJIaHa OTBIPBINN, MAaKapOH
OHIMJICPIH OHIIPYIIH pEIenTypackl MEH TEXHOJOTHUSIBIK CXEMachl O3IpJICH/II,
HSKOHOMUKAJIBIK TUIMIUTI €CENTeN/ll JKOHE OFaH «AJITBIH JUIPMEH» YUBIMBIHBIH
CTaHAapThI OCKITIIII.



JAPUBAEBA I'YJIBHYP TIIEYXAHOBHA

PA3ZPABOTKA TEXHOJIOTHHA MAKAPOHHBIX W3AEJNIA C
MPUMEHEHUEM MYKH U3 HIOHOO30HUPOBAHHOI'O
OTEYECTBEHHOI'O 3EPHA TPUTUKAJIE U HOHOO30HUPOBAHHOI
BO/IbI

AHHOTAIUA
JMCCEepTAalIMOHHON paboThl JokTopanTa lapubdaesoit I'.T.
Ha COMCKaHHUe CcTerneHu JokTopa punocodun (PhD)
no criermanbHocTH 6D072800 — « TexHonorus nepepadaThIBAIOIIUX MPOU3BOICTBY

AKTYaJIbHOCTH JMCCEPTAMOHHON padoThl. OJHON U3 aKTyallbHBIX MPOOJIEM
COBPEMEHHOI0 YEJIOBEUECTBA SBISAETCA MPOU3BOACTBO IMOJIE3HBIX NMPOAYTOB ITUTAHHUS,
HEOOXOAMMBIX ISl 3J0pOBbS  YENOBEKa, JIMAEPCTBO HA MHUPOBOM pBIHKE
IIPOJIOBOJIBCTBUS M YBEIMYEHNE IIPOU3BOACTBA CEIBCKOT0 X0341cTBa. KauecTBeHHbIE
IIPONYKTBI IIATAHUS YIIy4IIatoT 0J1arocoCcTosIHUE u YBEIINYNBAIOT
IIPOJOJKUTEIBHOCTD JKM3HU HaceneHus. OQHOW W3 Leel, MOCTABICHHBIX MEPEN
NUIIEBOM MPOMBIIICHHOCTBIO, SBJIAETCA OOOrallleHue MUIIEBBIX IPOAYKTOB
HE3aMEHUMBIMU KOMIIOHEHTAMH ISl Pa3BUTHs IIPOU3BOJICTBA, YKPEIUICHUE 30POBbs
U NpouIaKkTHKa 3a00J€BaHUI 4YelIOBEKa, HAIpPaBJICHHBIX HAa CO3JaHHE Pa3IMYHbIX
IIPOJYKTOB IIUTAHHUs, a TAKXKE 3a1a4U UX IJITAHUPOBAHMUS.

MaxkapoHHble U3JeNUs SBISAIOTCA OJHUMHU W3 MPOAYKTOB NepepaboTKu
3€pHOBBIX KYyJIbTYp. MakapOHHbBIE W3ENUS SBISIIOTCS HCTOYHHUKOM DJHEPTUH IS
YEJI0BEYECTBA BCETO MUPA, NOITOMY IPOU3BOACTBO MAKaPOHHBIX M3AEIHMN C BEICOKOM
MUIIEBOI LIEHHOCThIO HEOOXOJMMO HE TOJBKO i OOECHEeYEeHHs] HEIOpPOroro u
JNOCTYITHOTO IIATAaHMS, HO 3TO TAaKXE HMEET BAXXHOE 3HAYCHHE I 300pPOBbS
notpebutens. lloBbllleHWEe TUIIEBON IIEHHOCTH MAKapOHHBIX M3JENHA ¢
MPUMEHEHUEM HOBBIX HETPAJAMIIMOHHBIX BUAOB ChIPBS, IpOOIeMa CO3AaHMS TPYMIbI
IPOAYKTOB (pYHKIIMOHATIBHOI'O HA3HAUYEHUS C U3MEHEHHBIM XMMHUYECKUM COCTAaBOM B
OCHOBHOM OCYUIECTBIIIETCA ITyTeM (POPMHUPOBAHUSI MPABUIBHON TEXHOJIOTHUU.

OxaHuM u3 myTed pemeHus npoOsieMbl O0OTalleHUs] MUIIEBOW ILIEHHOCTH
MaKapOHHBIX H3JEINI C HCIONb30BAaHUEM OWOJIOTUYECKHM aKTHUBHBIX BEILECTB
SIBJISIETCSl IPUMEHEHNE TPUTUKAIEBON MYKH, TIOJyYEHHOU MyTeM OObEIUHEHUS JIBYX
Pa3JIMYHBIX XPOMOCOMHBIX KOMIUIEKCOB, T.€. U3 P’KHU U IIIEHULBI, T.K. 10 CPABHEHUIO
C MIIEHUYHONU MYKOMW, TPUTUKAJIEBAsI MyKa UMEET BBICOKHI COCTaB OEJIKOB, JIUMHUIOB,
BUTAMWHOB, MUHEPAJIbHBIX BELIECTB U MHUILEBBIX BOJIOKOH. BBICOKYIO NMUTATEIBHYIO
LEHHOCTh MPOAYKTOB W3 JIaHHOM KyJNbTyphl oOOecreunBaer O€JoK, KOTOPbIA
OTJIMYAETCS TOBBIIIEHHBIM COJIEP)KaHUEM aMHHOKHUCIOT. B Oenke mpucyTCTBYIOT
TaKue HE3aMEHHMBbIC BEIIECTBA KAK JIN3WH, BAJIMH, TPEOHWH, TJIMLUWH, aprMHUH U
npyrue. Tputukaine comepxut Ha 3-4 % Oosbiie Oenka, yemM poxb U Ha 1,5 %
Oonpiie, yem nmeHuna. [lo cogep’kaHrio BUTAMHUHOB, MUKPO- M MaKpO3JIEMEHTOB
TPUTHKAJIE HE YCTyMaeT TPaJAULMOHHBIM 37aKkaM. B rubpuae Takke MpPHUCYTCTBYET
0onbIoe KomuuecTBO (ocdopa, Kamus, MEIH, IIMHKA, KaJIbILUs, HATPUs, MapraHiia,



JKemesza, coAepkarcss B HeM W BuTamuubl rpynnel B, PP nu E. Myka u3 tpurtukarie,
Osarosaps cnenu(puIecKuM CBOMCTBAM O€IKOB KICHKOBUHBI, IIMPOKO UCIIOIb3YETCS
B KOHAUTEPCKOW MPOMBINUIEHHOCTH. MHOTUE U3AENNs, HAIPUMED, KEKCBhI, IEUCHbE,
NOPSHUKU M3 MYKH TpPUTHKale TOJydaroTcsi 0oJjiee BHICOKOKAYECTBEHHBIMH, HYEM
MPOJYKIMS, MPUTOTOBJICHHAS W3 NIICHUYHONW MyKd. Bbinmeuka w3 Myku rubpuaa
o0JasiaeT BHICOKUMH BKYCOBBIMH KaueCTBaMHU.

[IpuMeHEHnE MOHOO30HUPOBAHHOW BOJBI YJIYYILAE€T PEOJOTHUYECKUE CBOMCTBA
IIETLHOCMOJIOTON TPUTHKAJIEBOM MyKH copTa «Ta3ay, 4To cCocOOCTBYET yIydIIEHUIO
MaKapOHHBIX CBOMCTB U MHUILEBOW LIEHHOCTH. 3HAYUTEIbHBIA BKIJIAJl B TEXHOJOTHIO
MAaKapOHHBIX M3JEJIMA C BBICOKOW IMIIEBOM LIEHHOCTBIO BHECIM KAK POCCHMCKHE
yuenoele u wucciaenoBarenu .M. Mensenes, P.J. Ilonanmosa, T.b. Llpiranosa,
T.W. lneinep, I'. Ocunosa, B.4. UepHbIXx, Tak M Ka3aXCTaHCKUE, CPEAU KOTOPBIX
AWM. Usraes, T.K. Kynaxanos, ['.K. UckakoBa n apyrue. M3 nurepaTypHbIX TaHHBIX
U3BECTHO, YTO OOJBIIMHCTBO BBHIMIOJHEHHBIX HAy4YHBIX palbOT TOCBSIICHBI
MOBBIIICHUIO THILIEBON LIEHHOCTH MAaKapOHHBIX u3aeinil. OJHAKO TEXHOJIOTUU IO
MOBBIIIEHUIO  PEOJIOTUYECKUX  CBOWCTB  MAaKapOHHOIO TECTa  IMPAKTUYECKH
OTCYTCTBYIOT.

B cBs3u C BBIIIEUBIIOKEHHBIM, JJISI U3YYEHUS BIHSHUS TEXHOJIOTUYECKHUX
($haKkTOpOB HA XUMUYECKUM COCTaB MaKapOHHBIX U3JEIUN, PEOJIOTHUYECKHE CBOMCTBA
MaKapOHHOTO TeCcTa W KadeCTBO MAaKapOHHBIX W3AEIUNA KOMOMHUPOBAHUEM
[ETbHOCMOJIOTOM MYKH M3 MSTKOM MIIEHUIIBI ¢ MYKOW U3 OT€UECTBEHHBIX COPTOB
MOHOO30HUPOBAHHOIO TPUTHUKAJIE U C I00ABJICHUEM MOHOO30HHUPOBAHHOU BOJBI, T.€.
MPOBEJICHUE KOMIUICKCHBIX  HWCCIEJOBAaHUM, HAIMpaBJICHHBIX Ha pa3pabOTKy
TEXHOJIOTUHA MAaKapOHHBIX M3ACJHN C MOBBIIMICHHON MUIIEBON IIEHHOCTHIO CUUTAETCS
aKTyaJbHBIM.

st 0O0paOOTKH pa3MYHBIX TMHUIIEBBIX MPOAYKTOB YyUY€HbIE AJIMATHHCKOTO
TEXHOJIOTUYECKOT0 YHUBEPCUTETA TNPEAJIaraloT YHUBEPCAIbHYI0 HOHOO30HHYIO
TEXHOJIOTHIO. Y CTaHOBKA, MpEIHA3HAYEHHAs JUIsl peaju3alliy JTaHHOW TEXHOJIOTHHU
oOpabaTbiBaeT MPOAYKTHI HMOHHOM, O30HHOM, WOHOO30HHOW ¥ HOHOO30HHOM
KaBuTaruen. Pe3ynbTathl  HECKOJNBKUX pabdoOT JOKa3bIBAlOT 00E3BpEKUBAHUE
3€pPHOBBIX TMPOJYKTOB OT pa3zM4HbIX Bpeautesnei. [lom Bo3mencTBHEM ITaHHOTO
MIOTOKA MPOUCXOASIT OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE IPOIIECCH, HA OCHOBE
KBaHTOBO-(DM3UYECKUX TMPOIIECCOB TOBBIMIAIOTCS CEMEHHBIE, TEXHOJOTHYECKUE U
OMOXMMHUYECKUE CBOMCTBA, B II€JIOM TOBBIIIAETCS THUIIEBas W OHOJOTHYECKas
1IeHHOCTh. OOpab0oTKa MOHO30HHOW CMECKHIO MPUBOAUT K 00€33apakMBaHUIO BOJbI U
OOOTAaIlIEHNIO €r0 KUCIOPOAOM, YJIy4IlaeT KOaryJsiHOHHYI0 crnocoOHocTh. [locine
TOro, Kak OblIa JiOKa3aHa O€30MaCHOCTh HWOHOO30HUPOBAHHOW BOJbI, OBLIO
YCTAHOBJICHO TIOJOKUTEJIPHOE BJIMSHUE MCIOJIB30BAHUS HOHOO30HHOW CMecH B
MUIIEBONM MPOMBIIIJICHHOCTH, & UMEHHO MCIOJIb30BaHUE €€ MPU 3aMeCce MaKapOHHOTO
TeCTa, KOTOpas MPUBOJINUIIA K YITYUIICHUIO PEOJIOTUYECKUX CBOMCTB.

JuccepraniionHass pa0oTa BBIMIOJHEHA B paMKaX MPOEKTa TPAHTOBOTO
¢buHaHcupoBaHusi OropkeTHONM mporpammbl 217 «PasButme Haykm» Ha 2015-—
2017 roner mo Teme «Co3gaHue TEXHOJIOTHI, aKTUBUPYIOIINX OMOIHEPTETHUECKUE U
AKOJIOTMYECKUE MPOLIECChl ISl TOBBIIICHUS YPOKAMHBIX, CEMEHHBIX CBOWCTB H
TEXHOJIOTMYECKNX KayeCTB TPOIAYKTOB TMEpepabOTKH 3€PHOBBIX  KYJIBTYP».



[TonyueHHbIE TOKTOPAHTOM pE3YJIbTaThl HUCCIEHOBAHUI C HMCIOJIB30BAHUEM COpPTA
Tputhkaie «Ta3a», BBINIOJHEHHBIE B paMkax TpaHToBoro mnpoekra MOH PK
Ne(0399/T' @4 na Temy «buosnepreTrueckie U IKOJIOTHYECKUE MTPOLIECCHI MTOBBIIICHHUS
YPOKalHbIX, CEMEHHBIX CBOMCTB M TEXHOJOTHMYECKHUX KAayeCTB 3€pHA» BHECEHBI B
MoHorpaduto (3, 8 pasmensl) u, cooTrBeTcTBeHHO, [lapmbaeBa I'.T. sBisercs
COABTOPOM JIaHHOW MOHOTpaduu.

O0beKThI HCCAeA0BAHMSA — MYKA, IOJyYEHHAsl MYTEM WU3MEIbYEHUS LEIbHBIX
CEMSH COpTa MSTKOM TIIEHUIBl «AJMadb» H CEMSH HOHOO30HUPOBAHHOIO
OTEYECTBEHHOI'O0 copTa TpuTukaie «Taza», MUTheBas U MOHOO30HUPOBAHHAS BOJA.
MaxkaponHbsle wu3enuss C J00aBKOM ObUTM pa3pabOTaHbl C HCIIOJIB30BAHUEM
MOHOO30HUPOBAaHHOW U HEHOHOO30HOPOBAHHOM BO/IBI.

Heab u 3agaum uccjie 0BaHUs.

[ens nuccepTalmoHHON pabOTHl — pa3zpabOTKa WHHOBALIMOHHOW TEXHOJOTHH,
pacIIMpPSIONIEN aCCOPTUMEHT MAaKapOHHBIX M3JIEIMUA C BBICOKOM MHILEBON U
OMOJIOrMYECKON IIEHHOCThIO Ha OCHOBE MPUMEHEHHUS LIETbHOCMOJIIOTOW CMEIIaHHOU
MyKH M3 COpTa MSTKOW TMIICHUIBI «AJIMAIB» W HOHOO30HUPOBAHHBIX
OTEYECTBEHHBIX COPTOB TPUTUKAJIE U HOHOO30HUPOBAHHOM BOJBI.

Jns peanu3anvyl HOCTABICHHOM LEIU PEIIAIACH CAeAyI0IIHe 3a1a4Un:

- HUCCJIEIOBAHME XMMHYECKUX, OMOJOTHYECKUX U TEXHOJIOTHYECKUX CBOWCTB
CEMSIH OTE€UECTBEHHBIX COPTOB MATKOU MIIEHUIBI «AJIMaIbDy U HOHHO30HUPOBAHHBIX
OTEUECTBEHHBIX COPTOB  TPUTHKAJE, CO3JAaHUE PErPECCHOHHBIX  MOJEIEH,
XapaKTEPU3YIOIIMX  HM3MEHEHUE 3€pE€H  HOHO30HMPOBAHHOTO  TPHUTHKAlE H
onpezenenre 3p(HEKTUBHOTO BIHUSHUSA 00paOOTKM 3€pHA HA MaKapOHHbBIE CBOICTBA C
MMOMOIIBIO JJUHECHHBIX MOJICIICH;

- UCCIEJOBAaHUE BIMSHUS HWOHO30HUPOBAHHOMW BOJBl HAa PEOJOTHYECKHUE
CBOMCTBa MaKapOHHOI'O TE€CTA, BHIPAOOTAHHOTO U3 LEIBHOCMOJIOTON MYKH M3 MATKOU
NIIEHUIBI 1 00pabOTAHHOTO HOHOO30HHOM CMECHIO TPUTHUKAIE;

- HWCCNEOBaHUE BIMSHUS HOHO30HMPOBAHHOM BOJBI Ha KayeCTBEHHBIE
MoKasaTesid, OMOJOTHYECKYI0 M TMHINEBYIO IIEHHOCTh MaKapoOH, BBHIPAOOTAaHHBIX U3
[ETbHOCMOJIOTOM MYKHM U3 MSTKOW TMIIEHUIBI U 00pabOTaHHOTO HMOHOO30HHOU
CMECHIO TPUTHUKAJIE;

- MaTeMaTUYECKOE MOJECIUPOBAHUE TEXHOJOTHMUYECKHUX PEKUMOB MaKapOHHBIX
U3/1eJIUM, BBIPAOOTAHHBIX M3 LETBHOCMOJOTOM MYKH W3 MSTKOW IIIEHUIIBI COpTa
«Anmanbl» U 00pabOTAaHHHBIX MOHOO30HHOW CMECBhIO TpUTUKajle copTa «Taza» c
n00aBJIEHHEM HOHO30HUPOBAHHHOW BOJIbI;

- IOAICYET SKOHOMHUYECKON H(PQGEKTUBHOCTH M MPOMBILUICHHAS amnpoOarus
pa3pabOTaHHOW TEXHOJOTUM MAaKapOHHBIX W3JEIUN M3 CMECH IeIIbHOCMOJIOTOM
MIIIIEHUIBI U TPUTUKAJIEBON MYKH C T00aBJICHUEM HOHOO30HUPOBAHHOM BOJIBI.

Metoabl uccaenoBanusi. VccnenoBaHus BBIMOTHSIUCHE B J1ab0OpaTOpUsSX
kadenpel «TexHomoruss XxJeOONMPOAYKTOB U TepepadaThIBAIOMIUX MPOU3BOICTBY
AJMaTUHCKOTO TEXHOJOTMYECKOTO YHUBEPCUTETA, B y4eOHO-HAyYHOM LIEHTPE IO
IIPOU3BOACTBY MAaKapOHHBIX W3IEIUH, B «HayuHo-nccnenosarensckoi
Ja00paTopuu M0 OILIEHKE KadyecTBa M 0€30MacHOCTH  MPOJIOBOJILCTBEHHBIX
npoayKTOB» HayuHo-HCClIenoBaTENbCKOIO MHCTUTYTa MHILEBOM  O€30MaCHOCTH
u B ®I'AHY HUUXII «lleHTp peonoruu NuileBbIX CPEea».



B nanHO# paboTe TpW HCCIETOBAHWUU CBOWCTB CHIPhS, MOTYy(PaOpUKATOB H
KauecTBa TOTOBOM MPOAYKIMH OBLIM NPUMEHEHBI  CHEIUAIbHbIE  METObI
onpeneneHuss (HU3NKO-XUMHUYECKUX M OPraHOJICNITUYECKUX IOKa3aTese, KOTOphIe
OAPOOHO OMUCHIBAIOTCS B TEKCTE IUCCEPTAIUH.

Hay4ynasi HOBH3HA MCCJICIOBAHUS:

- BIIEpBBIE OBLJIO YCTAHOBJIEHO, YTO IIEJIBHOCMOJOTas MyKa, MOJy4YeHHas U3
MOHOO30HMPOBAaHHOTO OTEYECTBEHHOIO 3€pHa TpUTHKajie Oorata Oenkamu,
HE3aMEHUMbIMU AMUHOKHUCIOTAMH, BUTAMHUHAMH, MHUHEPAIBHBIMHU BEIIECTBAMU H
YCTAHOBJIEHA  BO3MOKHOCTb  MCIIOJIb30BAHUS  3aKOHOMEPHOCTEW  IOBBILICHUS
MUIIEBOU U OMOJIOTUYECKOUN [IEHHOCTH MaKapOHHBIX U3JIEIINI;

- ONPEAEIEHbl 3aKOHOMEPHOCTU HM3MEHEHHUSI PEOJIOTUYECKUX CBOMCTB TECTA C
MIPUMEHEHUEM HMOHO30HMPOBAHHOM BOABI M PETYJIMPOBAHUEM COOTHOILICHHS U
COCTaBa  ILEJIbHOCMOJIOTOM MYKM W3 IIIEHUUBl W  HMOHOO30HUPOBAHHOI'O
OTEYECTBEHHOI'O 3€pHA TPUTHUKAJIE;

- BIIEPBBIE HA OCHOBE LIEJIBHOCMOJIOTOM MYKH HOHOO30HUPOBAHHOIO
OTCUYECTBEHHOI'O  TPUTHKAJE€ W  HOHO30HMPOBAHHOW  BOJBI  pa3pabOTaHBI
MHHOBALIMOHHBIE TEXHOJIOTUYECKUE PEXMMBbI MAKAPOHHBIX M3 M HAa OCHOBE
3aKOHOMEPHOCTEN  TOBBIIICHUS IUIIEBOW LEHHOCTH T'OTOBOM  NPOXYKLIHH
pa3zpaboTaHa perenTypa.

JlocToBepHOCTh M OOOCHOBAaHHOCTH HAYYHBIX TIIOJOKEHUW, BBIBOJAOB W
PEKOMEHJIAIMK TOATBEPKIAIOTCA PE3YJbTaTaMHu JIaA0OPATOPHBIX MCCICIOBAaHUN U
pa3pabOTKOW TEXHOJOTUM TMPOU3BOACTBA MAKAPOHHBIX H3JCIUN C MPUMEHEHUEM
MYKH W3 OT€YECTBEHHOT'O 3€pHA TPUTUKAJIE U HIOHOO30HUPOBAHHOUN BOJBI.

OcCHOBHBIE 10JI0KEHUS], BBIHOCUMbIE HA 3ALIUTY:

- obocHoBaHue A(PPEKTUBHOCTA MPUMEHEHUS] MOHO30HUPOBAHHOW BOMBI JIJISI
MPOM3BOJCTBA MAKAPOHHBIX U3AECIUN U3 MYKH LEIBbHOCMOJIOTON MITKOW MIIEHUIIBI U
MOHOO30HUPOBAHHBIX CEMSH TPUTUKAJIEC HA OCHOBE 3aKOHOMEPHOCTH W3MEHEHUS
PEOJOTUYECKUX CBOMCTB TECTA,;

- 000CHOBaHUE MHUILEBON, OMOJIOTMYECKOW IIEHHOCTH M 0O€30MacCHOCTH HOBBIX
BUJIOB MAaKapOHHBIX W3JACNINN, pa3paOOTaHHBIX M3 MYKH IIEJIBHOCMOJIOTON MSTKOM
IIIEHUIBI 1 MIOHOO30HUPOBAHHBIX CEMSIH TPUTHKAJIE.

O6sacTh nmpuMeHeHHs. TEXHOJIOTUS MaKapOHHBIX W3JIEINH, pa3paOOTaHHBIX
HAa OCHOBE HCIIOJb30BAaHUS IEIHBHOCMOJOTON [0OABKU PACTUTEIBHOTO CHIPhS U
VOHOO30HUPOBAaHHOM BOJbl — HAXOJIWUT IMIMPOKOE IPUMEHEHHE B MAKAPOHHOU
MPOMBIIIJIEHHOCTH.

IIpakTHyeckasi 3HAYUMOCTH U peaju3anus padoThl.

Hcnonb3oBaHuE 1IETBHOCMOJIOTON MYKH U3 CEMSH OTE€YECTBEHHOW TPUTUKAJIC B
MIPOU3BOJICTBE MAaKAPOHHBIX W3MIEIUN CIOCOOCTBYET PACHIUPEHUIO aCCOPTUMEHTA
MPOAYKIIMA C BBICOKOM THUIIEBOW IIEHHOCTHIO M CHIPbEBOWM 0a3bl MaKapOHHOM
MIPOMBIIIJIEHHOCTH.

[lokazana 2¢@dEKTUBHOCTh  HWCIOJB30BAaHUS  HOHOO30HUPOBAHHOM  BOJIBI
(KOHIIEHTpalMs 030Ha 2 MTI/JI, KOHIIeHTpaIus noHoB — 1000 e;l./CM3) IUISL YIy4dIIeHUS
MOKa3aTeaed KadecTBa MPOAYKIMU IPU M3TOTOBICHUM MAKapOHHBIX W3JICIIHN W3
[ETFHOCMOJIOTOM MYKH U CTAOMIIM3AIIMU PEOJIOTUYECKUX CBOMCTB TECTA.



Ha ocHOBaHMM COBOKYIHOCTH 3KCIEPUMEHTANBHBIX JAaHHBIX, 11 IPOU3BOICTBA
HOBBIX BHJIOB MAaKapOHHBIX M3ENIUNA U3 IEIbHOCMOJIOTON MYKH C MPUMEHEHUEM
MOHOO30HUPOBAHHOM BOJIbI pa3pabOTaH MakeT HopMaTUBHOM AokymeHTaruu (HJT).

JInuHblii BKJIAJ aBTOpa 3aKII0OYACTCS B IUJIAHUPOBAHMHM SKCIEPUMEHTOB U
dbopMyIMpOBaHHUH 337]a4 UCCIIEIOBAaHUS, B BBIOOPE METOJUK U MPOBEACHUH ONBITOB U
WX aHaJlIu3e, B CTATUCTHYECKOW 00pabOTKe MOMYyUYEHHBIX pe3yJbTaToOB, B MyOIUKAIIU
cTaTeil, B pa3pabOTKe TEXHWYECKOM JTOKYMEHTAllud Ha HOBBbIE BUJbI MaKapOHHBIX
U3JICUIA U UX TIPOMBIIIJICHHAST arpoOaius Ha MPEANPUITHSIX MaKapOHHON OTpaciu.

Anpobauuss padoTrbl. OCHOBHBIE pE3yJbTAThl JUCCEPTALMOHHOM pabOThI
oOCyXK7eHbl Ha 3acefaHusx Kadeapsl «TexHOIoTus XJIeOOmpOAYKTOB U
nepepadaThBalOIUX MPOU3BOACTBY» U JOJOKEHBI HA COOPHUKAX MEXTYHAPOIHBIX
HAYYHO-TIPAKTUYECKNX KOoH(pepeHIH: «/HHOBAlMOHHOE pa3BUTHE MUIIEBOU
NPOMBIIUICHHOCTH: ~ OT  wiew g0  BHeapeHws»  (Ammater, 2016 1.);
«[IpoioBoNILCTBEHHAsT 0O€30MACHOCTh: HAy4dHOE, KaJpoBoe U HUHGPOPMALMOHHOE
obecnieuenue» (Boponex, 2016 r.); «/IlHHOBanMOHHOE pa3BUTHE MUILEBOM, JETKON
NOPOMBIIUICHHOCTH W HMHIYCTPUHM  rocrenpuuMcTBay  (Ammarter, 2017  1.);
«[IpotoBoNILCTBEHHAsT 0O€30MACHOCTh: HAy4yHOE, KaJpoBoe U HUHGPOPMALMOHHOE
obecnieuenue» (Boponex, 2017 r.); «Bomnpochl COBPEMEHHBIX TEXHMUYECKHUX HayK:
cBexuM B3rJsig u HOBble pemieHus» (ExarepunOypr, 2018 r.); «4th International
Conference on Eurasian scientific development in 2018: new methods and solutions»
(Berlin, 2018 r.); «EBpoma W TIOPKCKMI MUp: Hayka, TEXHHKA M TEXHOJOTHI
(Typuwms, 2018 r.); « IHHOBaIMOHHOE pa3BUTUE MUIIEBOM, JIETKON MPOMBILIIEHHOCTH
U UHAYCTpUM rocrenpuumMctay (Anmatsl, 2018 r.); «YHOpaBieHne peoJornyecCKUMHU
CBOWCTBaMH MUIIEBBIX IPOayKTOB» (MockBa, 2019 1.).

My6naukanuu. Ilo pesynpTaTam wuccienoBanuii Obulo omybmukoBaHo 18
Hay4HbIX padoT. M3 HUX 2 cTaThbu ONMyOJMKOBaHBI B ypHajaX, BXOASIIMX B 0a3y
JAHHBIX SCOPUS ¢ HEHYJIEBBIM MMMAKT-(pakTOpoMm: mepBas — B xypHaie «Eastern-
European Journal of Enterprise Technologies», Bropasi — B xypHasie «Journal of
Engineering and Design»; 4 nyOnukanuu — B HW3AaHUIX, PEKOMEHJIOBAHHBIX
KomuteToM mno koHTpomo B cdepe oOpa3oBaHus U Hayku MuHUCTEpCTBa
oOpazoBanuss u Hayku PecnyOmuku Kazaxcran; 10—-B  MeXayHapOIHBIX
KoH(epeHIuax OJNMKHEr0 U JalbHEro 3apy0exbs; 1 — maTeHT Ha u300peTeHHE
(Ne32819 «YHuBepcaibHOE HMOHOO30HHOE B3PBHIBOKABUTAIIMOHHOE YCTPOMCTBO IO
0o0paboTKe ceMsiH, 3epHa M MPOJAYKTOB €ro rmnepepadboTkuy»). llomana 3asiBka Ha
nzooperenne no Teme «Crocod NPOM3BOACTBA MaKapOHHBIX wu3aeaui» No
2019/0828.1.

Ctpykrypa U o0beM auccepramuu. /[ucceprammonHass paboTa COCTOUT U3
BBEJICHMS, OCHOBHOM dYacTu: o0030pa JuTepaTypbl, OOBEKTOB M METOJOB
UCCJIEIOBAHMS, DKCHEPUMEHTANIbHOW  YacTH, pPE3yJbTaTOB M  OOCYXIECHHI,
3aKJIIOUEHUSI M CNHCKa JuTepaTypsl. Jluccepranms uznokeHa Ha 134 crpaHuiax,
comepxkut 31 tabnuiy, 43 pucynka, 44 (opmynbl, cnucka iutepatypbl u3 154
HMCTOYHUKOB U [ MPUTIOKEHUH.

BeiBOABI IO AHCCEPTALIMOHHOI padoTe.

B cooTBeTcTBUM ¢ TMOCTaBIECHHOW IENBIO JMCCEPTAMOHHON pPabOThl MOKHO
CZIeJIaTh KPAaTKUE BBIBOJIBI:



1. I3ydyeHbl XUMHYECKHE, OWOJOTMYECKHME U TEXHOJOTMYECKHE TIOKa3aTeau
CEMSIH OTE€YECTBEHHBIX COPTOB MSTKOW MIIEHUIIbI «AJIMaJIb» 1 HOHMO30HUPOBAHHBIX
OTEUECTBEHHBIX  COPTOB  TPUTHKAJE, CO3JaHbl  PErpPeCCUOHHBIE  MOJEJH,
XapaKTepU3yIollre U3MEHEHUE 3epEH HOHO30HUPOBAHHOT'O TPUTHUKAJIE U OMPEIETICHO
sbdexTuBHOE BiIMSTHUE OOpaOOTKH 3€pHAa HA MAaKapOHHBIE CBOMCTBA C MOMOIIBIO
nuHeHHBIX Mojeien C, = 1 mmH. ex./mr, w = 13 %, 1= 10 Mum.

2. I3yueHo BIMSHME MOHO30HMPOBAHHON BOJBI Ha PEOJOTHYECKUE CBOMCTBA
MaKapOHHOTO TECTa, BBIPAOOTAHHOTO W3 IIEIBHOCMOJIOTOM MYKH U3 MATKOU
NIICHUITBI W 00pabOTaHHOTO HWOHOO30HHOM CMEChI0 TpuThUKane. B pesynbrare
JOKa3aHO, YTO pe3yJbTaTbl PEOJOTMYECKUX IOKAa3aTeled 10 CpPaBHEHHUIO C
KOHTPOJIBHBIMU 00pa3liaMy YBEJIIMUUBAIOTCS TIOUTH B JIBa pasa.

3. UccnenoBano BAWSIHUE WOHO30HMPOBAHHOW BOJABI HAa KA4YeCTBEHHBIC
MoKa3aresid, OMOJIOTMYECKYI0O U THUILIEBYIO IIEHHOCTh MaKapoH, BHIPAOOTaHHBIX W3
[ETbHOCMOJIOTOM MYKH M3 MSITKOM MIIEHUIBI U 00pabOTaHHOTO HOHOO30HOM
TpPUTHKAJIE.

4. Cnenano MaTeMaTHYECKOE MOJCIUPOBAHUE TEXHOJIOTHYECKUX PEXKUMOB
MaKapOHHBIX W3JIEJIMM, BbIPAOOTAHHBIX M3 LEIBHOCMOJIOTOM MYKH W3 MSITKOM
MIIEHUIBI copTa «AJMaIbDy U 00paOOTAHHHBIX MOHOO30HHOM CMECHIO TPUTHKAJIE
copta «Tazay ¢ nobaBiieHEM HOHO30HUPOBAHHHOM BO/IBI.

5. U3yueHbl TEXHOJIOTUYECKHE TIOKA3aTeNd KYyJIbTYpbl MSITKOW MIICHUIIBI
OTEUYECTBEHHOI'O0 COpPTa «AJIMaJibl» U MOHO30HUPOBAHHOTO TpUTHKaye copTa «Tazay,
CO3/IaHbl PETPECCHOHHBIE MOJICNU, XapaKTepU3yIoIue X u3MeHeHus. B pesynbrare
ObT  OmpeleseH  ONTUMaJbHBI  PEXUM, KOTOPHIM  TOMOXKET  IOBBICUTH
TEXHOJIOTUYECKHE CBOMCTBA 3€pHa TPUTHUKAJIE.

6. Paccuntana skoHOMHuYeckas 3>(PQEKTUBHOCTH, pa3paboTaHa pelentypa u
TEXHOJIOTUYECKasi CXeMa IMPOU3BOJACTBA MAKAPOHHBIX H3ACIHN C TPUMEHEHHEM
TPUTHKAJIE W HOHOO30HMPOBAHHON BOJABI, Ha KOTOPYIO YTBEPXKIEH CTaHIAPT
OpraHu3aluu «AJITBIH JUIPMEH.



DARIBAYEVA GULNUR

DEVELOPMENT OF PASTA TECHNOLOGY USING FLOUR FROM ION-
OZONED DOMESTIC GRAIN OF TRITICALE AND ION-OZONED WATER

ANNOTATION
thesis of the doctoral candidate Daribayeva G.T. for the degree of
Doctor of Philosophy (PhD) in specialty 6D072800 — «Technology of
processing industries»

The relevance of the thesis. One of the urgent problems of modern mankind is
the production of useful food products necessary for human health, leadership in the
global food market and increasing agricultural production. High-quality food
products improve well-being and increase the life expectancy of the population. One
of the goals set for the food industry is the enrichment of food products with
indispensable components for improving health and preventing human diseases.

Pasta is one of the products of grain processing. All over the world, food is a
source of energy for mankind, therefore the production of pasta with high nutritional
value is necessary not only to provide inexpensive and affordable food, but it is also
important for the health of consumers. Increasing the nutritional value of pasta using
new non-traditional types of raw materials, the problem of creating a group of
functional products with a changed chemical composition is mainly carried out by
forming the right technology.

One of the ways to solve the problem of enriching the nutritional value of pasta
using biologically active substances is to use triticale flour, obtained by combining
two different chromosome complexes i.e. from rye and wheat since Compared to
wheat flour, triticale flour has a high composition of proteins, lipids, vitamins,
minerals and dietary fiber. High nutritional value of products from this culture
provides protein, which is characterized by a high content of amino acids. Essential
substances such as lysine, valine, threonine, glycine, arginine, and others are present
in the protein. Triticale contains 3-4 % more protein than rye and 1.5 % more than
wheat. The content of vitamins, micro and macro elements of triticale is not inferior
to traditional cereals. The hybrid also contains a large amount of phosphorus,
potassium, copper, zinc, calcium, sodium, manganese, iron, contains vitamins of
group B, PP and E. Flour from triticale, due to the specific properties of gluten
proteins, is widely used in the confectionery industry. Many products, such as
muffins, cookies, gingerbread cookies, from triticale flour are higher quality than
products made from wheat flour. Hybrid flour baked goods have high palatability.

The use of ion-ozonated water improves the rheological properties of whole-
ground triticale flour of the «Taza» variety, which determine its technological
properties and the quality of finished pasta. A significant contribution to the
technology of pasta with high nutritional value was made by Russian scientists and
researchers G.M. Medvedev, R.D.Polandova, T.B. Tsyganova, T.l. Schneider,
G. Osipova, V.Ya.Chernyh and from Kazakhstan A.l. lIztaev, T.K. Kulazhanov,
G.K. Iskakova and others.



Most of the scientific work carried out was devoted to increasing the nutritional
value of pasta, while little attention was paid to controlling the rheological behavior
of semi-finished products.

In connection with the foregoing, when developing the technology of enriched
pasta, both wheat flour and ground flour from domestic varieties of triticale with the
addition of ionized water were used. When compiling the technological plan, much
attention was paid to studying the rheological behavior of the macron dough in
conjunction with the quality indicators of finished pasta.

To process various food media, scientists from the Almaty Technological
University use a universal ion-ozone unit that provides neutralization of grain
products from various pests, intensifies redox processes and improves the
biochemical and technological properties of the feedstock. Treatment with ionosphere
leads to disinfection of water and its enrichment with oxygen, improves coagulation
ability. After the safety of ionized water was proved, its use in the food industry was
recommended, and in this technology when mixing pasta, which led to an
improvement in its rheological properties.

The dissertation was carried out in the framework of the grant financing project
of the budget program 217 «Development of science» for 2015-2017 on the topic
«Creation of technologies that activate bioenergy and environmental processes to
improve the yield, seed properties and technological qualities of grain processing
products». The research results obtained by the doctoral student using the «Taza»
triticale variety are included in the monograph (sections 3, 8): «Bioenergy and
environmental processes for increasing the yield, seed properties and technological
qualities of grain» under the grant project of the Ministry of Education and Science of
the Republic of Kazakhstan No. 0399 / '®4 and is considered as co — authorship .

The purpose and objectives of the study. The aim of this dissertation is to
create an innovative technology that expands the range of pasta of high biological and
nutritional value using domestic flour of triticale and ion-ozonated water.

To achieve this goal, the following tasks were solved:

- study of the chemical, biological and technological properties of seeds of
domestic soft wheat varieties «Almaly» and ion-o0zoned domestic varieties of
triticale, the creation of regression models characterizing the change in grains of ion-
ozoned triticale and determining the effective effect of grain processing on pasta
properties using linear models;

- the study of the chemical composition, biochemical properties and quality
indicators of variously dispersed whole-wheat flour from soft wheat and ion-ozoned
triticale for pasta;

- study of the effect of ionized water on the rheological properties of pasta
dough produced from whole-wheat flour from soft wheat and triticale treated with
ion-ozone and the selection of optimal technological conditions;

- study of the effect of ionized water on the quality indicators, biological and
nutritional value of pasta produced from whole-ground soft wheat flour and triticale
treated with ion-ozone;



- mathematical modeling of technological regimes of pasta produced from
whole-ground flour from soft wheat of the «Almaly» variety and triticale processed
by the «Tazay triticale with the addition of ionized water;

- calculation of economic efficiency and industrial testing of the developed
technology of pasta from a mixture of whole wheat and triticale flour with the
addition of ionized water.

Objects of research — flour obtained by grinding whole seeds of the «Almaly»
soft wheat variety and the domestic «Tazay» triticale variety, drinking water and
ionized water. Pasta was made using whole grain and ion-ionized and non-ionized
water.

Research Methods. The studies were carried out in the laboratories of the
department «Technology of bakery products and processing industries» of
Almaty Technological University, in the educational and scientific center for the
production of pasta, in in the "Research Laboratory for Evaluation of the Quality and
Safety of Food Products™ of the Research Institute of Food Safety and «Center for the
Rheology of Food Environmentsy.

In this paper, when studying the properties of raw materials, semi-finished
products, and the quality of finished products, special methods were used to
determine physicochemical and organoleptic indicators, which are described in detail
in the text of the dissertation.

The scientific novelty of the study:

- for the first time, the chemical composition of flour obtained from whole-
ground seeds of ionized ozonized triticale of domestic variety with amino acid,
vitamin and mineral composition was determined and the possibilities of their
application to increase the nutritional and biological value of pasta were determined;

- patterns of changes in the rheological properties of the dough with the use of
ionized water were determined when changing the composition and ratio of flour
from domestic varieties of wheat and ionized triticale;

- For the first time on the basis of flour from ion-ozoned whole-ground
domestic triticale and ion-ozoned water, technological modes for preparing pasta
dough have been developed and a formulation has been developed to increase the
nutritional value of the finished product.

The reliability and wvalidity of scientific provisions, conclusions and
recommendations are confirmed by the results of laboratory studies and the
technology developed by the author using domestic triticale flour and ionized water.

Scope of application. The technology of pasta, developed on the basis of the
use of whole-ground additives of vegetable raw materials and ionized water — are
widely used in the pasta industry.

Practical relevance and implementation of the work.

The use of whole-ground flour from domestic triticale seeds in the production of
pasta contributes to the expansion of the range of products with high nutritional value
and the raw material base of the pasta industry.

The use efficiency of ionized water (ozone concentration of 2 mg/l, ion
concentration of 1000 units/cm®) is shown to improve product quality indicators in



the manufacture of pasta from whole-ground flour and to stabilize the rheological
properties of the dough.

Based on a set of experimental data, a package of normative documentation
(ND) was developed for the production of new types of pasta from whole-ground
flour using ion-ozonated water.

The main provisions to be defended:

- substantiation of the effectiveness of the use of ionized water for the
production of pasta from whole wheat flour and ionized triticale seeds based on the
pattern of change in the rheological properties of the dough;

- substantiation of the nutritional, biological value and safety of new types of
pasta developed from whole-wheat flour of soft wheat and ionized triticale seeds.

The author ’s personal contribution lies in the planning of experiments and
the formulation of research tasks, in the selection of methods and experiments and
their analysis, in the statistical processing of the results and in the publication of
articles, in the development of technical documentation for new types of pasta and
their industrial testing at the enterprises of the pasta industry.

Approbation of work. The main results of the dissertation were discussed at
meetings of the department «Technology of bakery products and processing
industries» and reported at international scientific and practical conferences:
«Innovative development of the food industry: from idea to implementation»
(Almaty, 2016); «Food Security: Scientific, Human Resources and Information
Support» (Voronezh, 2016); «Innovative development of food, light industry and
hospitality industry» (Almaty, 2017); «Food Security: Scientific, Human Resources
and Information Support» (Voronezh, 2017); «Issues of modern technical sciences: a
fresh look and new solutions» (Ekaterinburg, 2018); «4th International Conference on
Eurasian scientific development in 2018: new methods and solutions» (Berlin, 2018);
«Europe and the Turkic world: science, engineering and technology» (Turkey, 2018);
«Innovative development of food, light industry and hospitality industry» (Almaty,
2018); «Management of the rheological properties of food products» (Moscow,
2019).

Publications. According to the results of research, 18 scientific papers were
published. Of these, 2 articles were published in journals included in

the Scopus database with a non-zero impact factor: the first in the journal Eastern-
European Journal of Enterprise Technologies , the second in the journal Journal of
Engineering and Design ; 4 publications — in publications recommended by the
Committee for Control in the Sphere of Education and Science of the Ministry of
Education and Science of the Republic of Kazakhstan; 10 — in international
conferences near and far abroad; 1 — patent and invention (No. 32819 «Universal
ion-ozone explosive cavitation device for processing seeds, grain and products of its
processing»). Accepted an application of patent on the topic «Method for the
production of pasta» Ne 2019/0828.1.



The structure and scope of the dissertation. The dissertation consists of an
introduction, the main part: a review of the literature, objects and research methods,
the experimental part, results and discussions, conclusions and references. The
dissertation is presented on 134 pages, contains 31 tables, 43 figures, 44 formulas,
154 references and 7 applications.

Conclusion on the thesis.

In accordance with the goal of the thesis, we can draw brief conclusions:

1. The chemical, biological and technological indicators of seeds of domestic
soft wheat varieties «Almaly» and ion-ozoned domestic varieties of triticale were
studied, regression models characterizing the change in grains of ionized triticale
were created and the effective effect of grain processing on pasta properties was
determined using linear models C;,, = 1 million units/mg, w = 13 %, T = 10 min.

2. The effects of ionized water on the rheological properties of pasta dough
produced from whole-wheat flour from wheat and treated with ion-ozone triticale
were studied. As a result, it was proved that the results of rheological indicators in
comparison with the control samples are almost doubled.

3. The effects of ionized water on the quality indicators, biological and
nutritional value of pasta produced from whole-wheat flour from soft wheat and
triticale treated with ion-ozone were studied.

4. Mathematical modeling of technological conditions of pasta made from
whole-ground flour from soft wheat of the «Almaly» variety and triticale processed
by the «Tazay triticale with the addition of ionized water was made.

5. The technological indicators of the culture of soft wheat of the domestic
variety «Almaly» and the ionized triticale of the variety «Taza» were studied,
regression models characterizing their change were created. As a result, the optimal
regime was determined that will help to improve the technological properties of
triticale grains.

6. Cost - effectiveness was calculated, the formulation and the technological
scheme for the production of pasta using triticale and ion-ozoned water were
developed, for which the standard of «Altyn Diirmen» organizations was approved.



