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Pa3pa60mana MAMEMAMUYECKAS MOOETb npovecca npulomaos/ienust mecmad ¢ RpUMEHEeHUeM KOMRno-
3UMHON CMeCU U3 08CAHON U NUIEHUUHOU MYKU I-copma, C Ueibro onpedeﬂenuﬂ ORMUMAIbHBIX RAPAMEMPOS
KOHEUHOo20 npodykma. B kauecmese Kpumepust OnmuMu3auid nPUHImbsl Op2anojienmuiecKkue nokazameniu u
nuuieedast UeHHoOCmMb xneba. Bxoonvimu ¢a1<m0pamu AGJBUIUCH: 8J1ANCHOCMbL mecmd WT, KoJluiecmeo 6HOCU-

MOi 06csiHol Myku Ny u kuciomuocmp mecma Kr.
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Jativin onivMuin oHmaiiisl napamempiepin aubIKmdy MaKCaAmvlHOd CEibl YHbIH NAOATIAHBIN KAMBIPObI
OQiibIHOAY NPOUECCIHIH MAMEMAMUKATIBIK MOOSTL HeaAcAabiHObl. OHmMAilianovipy Kpumepuii peminode Keneci
HAHHLIH CANACHl MeH MA2AMObIK KEHObUIblzbl  aivthosl. bacmankvt  axmopnapvr: Wx- Kamsipvinsiy
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OPTIMIZATION OF THE DOUGH PREPARATION MODES USING
COMPOSITE FLOUR
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To determine the optimal parameters of the final product, a mathematical model of the dough preparation
process using oatmeal was developed. As a criterion for optimization, we took the following indicators: organo-
leptic properties and nutritional value of bread. Input factors: moisture content of WT dough, NM oatmeal
content, and acidity of the CT test.

Keywords: oat flour, mathematical modeling, optimization of regimes, nutritional value.

Beeoenue mapamMeTpa ONTHUMHUZALMH OT TEXHOJIOTHUCCKUX

AHaM3 HAYYHO-TCXHUYCCKOH JMTepary- napaMeTpoB (BXOAHBIX (DAKTOPOB) HEM3BECTHA U
pbl M OCHOBHBIX TCHACHLMH pasBUTHA XJe0o- HACTONBKO CIIOJKHA, YTO aHATUTHYCCKOE UCCIICH0-
MEKapHOH MPOMBINIICHHOCTH TOKA3al TEpCIeK- BAaHHC €€ BBI3BIBACT TPYAHOCTH. B momoOHbIX
THBHOCTb M aKTYyalTbHOCTh KOMILUICKCHOTO WC- CIYYasAX HCIONB3YIOT MATCMAaTHUCCKYI0 TEOPHIO
MONB30BAHUS  CHIPBEBBIX PECYPCOB, HEOOXOIH- IUIAHAPOBAHUS 3KCICPHMEHTOB, KOTOPas IO3BO-
MOCTh CO3JAHHs HOBBIX BuUAOB Chipbsi. Ocoboe JSICT HAaWTH 00/1aCTh ONTHUMAJIBHBIX IAPAMETPOB
3HAYCHUC MPU AHATMTHYECKOM MPOCKTHPOBAHHU MPH TOCTAHOBKE HAMMCHBILNCTO KOIMYECTBA DKC-
HOBBIX BUJOB MPOJYKTOB OTBOAWTCS MOKAZATEISIM TICPUMCHTOB.
MHUIICBOM, 3JHCPTETHUCCKOH U OHOJOTHYCCKOM Mamepuainst u Mmemoost ucciedosanuii
LCHHOCTH, TIO KOTOPBIM OMNpPEACTSCTCS CTCTICHB B pabore mpumensnmn MeTon portata-
COOTBETCTBHSL HPOAYKTa (DU3HONIOIHUECKHUM HOP- OCIBHOTO  IUTAHUPOBAHMS BTOPOTO  MOPAIKA
MaM noTpeOHOCTH opranuama [ 1,2]. (ruman bokca).

DopMHpOBaHKUE ONTUMAIBHOTO COCTaBa Pezyiomamot u ux oocyryncoenue

KOMIIO3UTHOM CMECH U3 OBCSHOM M IMIICHUYHOU UroOrl onpeaennuTh HAWTYUIINE PEKUMBI
MykH [-copra mms npurotosieHus X71eba ¢ BBICO- MPUTOTOBICHUA XiIcOa M ONTHMANBHBIC Mapa-
KOH MHIIEBOM HEHHOCTHIO U KAYeCTBA, KaK MPaBH- METPBl KOHEYHOTO MPOAYKTA, OOBIMHO MOJb3Y-
710, CBA3aHO C HEOOXOUMOCTBIO HAXOXKACHHS He- FOTCS KPUTCPHSMH ONTHMUBALTHHL.
KOTOPOH COBOKYIHOCTH 3HAUCHHUH, BIIFSIOLINX B kawectBe KkpuTEpHS ONTHMH3ALNN
(haxTOpOB, IPH KOTOPHIX HAPAMETP ONTUMH3ALH HAMHM TIPUHATHI CICAYIONINE NOKa3aTenn Xjieha:
MPUHUAMACT 3KCTpeMalibHOE 3HaueHHe. Bo MHOrHX KaYECTBCHHBIH — 00BEM; MUIIEBAS LIEHHOCHTh —
CIy4asxX TMPaKTHKH HCCICIOBAHHUS 3aBHCHMOCTb coJepIKaHue Kenesa u Hoza.
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[porecce mpuroToBneHus xneda onpeaescT-
sl HECKOJTBKMMH TEXHOJIOTHUCCKUMU MapaMeTpamMu
(BxoaHBIMH (haKTOPAMH), K YHCITY KOTOPBIX OTHO-
CATCSL. BIKHOCTB TeCTa Wr, KOJIHUECTBO BHOCHMOM
OBCSHOM MyKH Ny M1 KHCIOTHOCTB TecTa K.

CyiiecTBYeT HECKOIBKO METOAOB MareMa-
THYCCKOTO TLTAHUPOBAHMS SKCIICPUMCHTA, CPEAr
KOTOPBIX HAWOOICE YAOOHBIM IS OMTHUCAHHUS TCX-
HOJIOTHYCCKOM MOJETH MPUTOTOBICHUS XyieOa C
JOCTATOYHOU CTCTICHBIO TOUYHOCTH, SIBISCTCS PO-
TaraOenbHOC IUIAHUPOBAHUEC BTOPOTO MOPSIKA.

Tabmma 1. MuTepBaisl 1 YPOBHH BapBHPOBAHUS BXOTHBIX (DAKTOPOB B SKCIICPUMCHTAX C MPUMCHCHHCM OBCSIHOM MYKH

DakTopsl YpoBHH BapbHPOBAHUA Hurepsat
P P PBHP BAPHHPOBAHHUS
Harypansabie KoaupoBaHHbIE -1,682 0 +1 +1,682 | 0
BnaxHocTb
recta, We % X, 39,7 404 |1 414 | 42,4 427 1
Komriectso 0BCs- | 132 20 |30 |40 468 10
HOH MYKH, Ny %
KucnotHocts  Te- X 2.7 35 |4 43 0.5
cra, Kr rpaa.

B cBs3u ¢ 3THM B JANBHCHIIEM paccMart-
PHUBACTCS POTATAOCIbHBIH MIJIAH BTOPOTO MOPSIA-
ka (wtan bokca) mpu K=3, nozposstomuii mo-
JAYYIUTH ONTUMATBHYIO COBOKYIHOCTh BXOJHBIX
(hbaKkTOpPOB, BAUSIOIINX HA MPOLECC MPUTOTOBIIC-

HUS x71e0a, MPU KOTOPBIX KPUTCPUH MPUHAMACT
9KCTPEMAIBHOE 3HAUCHHUE.

HutepBans! 1 ypoBHH BapbHPOBAHUS BXOI-
HbIX (paKTOpOB MpencTaBicHbl B TaOmure-1, a pe-
3YJbTAThl OIBITOB OTPAXKCHBI B MATPUIIC IUIaHU-
POBaHHsI, KOTOPBIC MPEACTABICHEI B TAOHIIC-2.

Tabnmma 2. MaTpuna miaHApOBaHUS M PE3YIbTATHI IKCIICPUMEHTA

No | Matpuna miaHAPOBAHHS O6peM xaeba
2 2
Xu Xz X3 y Vp (y— Y, j (yoj — yoj

1 +1 +1 +1 965 966,43 2,04

2 +1 +1 -1 980 982,99 8.93

3 +1 -1 +1 1145 1174,30 858,72

4 +1 -1 -1 1155 1168.36 178,63

5 -1 +1 +1 905 907,80 7.85

6 -1 +1 -1 965 951,86 172,56

7 -1 -1 +1 1130 1143,18 173,69

8 -1 -1 -1 1150 1164,74 217,28

9 [ -1682 0 0 1075,00 | 1069.04 3547

10 | +1,682 0 0 1145,00 | 112133 560,11

11 0 -1,682 0 1200,00 | 116237 1415,76

12 0 +1,682 0 800,00 308,94 79,93

13 0 0 -1,682 | 112500 | 111867 40,09

14 0 0 +1,682 | 1110,00 | 1086,64 545,44

15 0 0 0 1125 1120,10 23.97 44.44
16 0 0 0 1115 1120,10 26,05 11,11
17 0 0 0 1120 1120,10 0,01 2,78
18 0 0 0 1100 1120,10 404,17 336,11
19 0 0 0 1125 1120,10 23.97 44.44
20 0 0 0 1125 1120,10 23.97 44.44
> 21560 4798,66 483,33

['vmote3y 06 aaekBaTHOCTH MOJETH MpPO-
BEpsIcM ¢ moMommeio kpurepus Qumepa. B
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uerHns kpurepust Ormepa Fracu; ancno creneHen
¢BOOOABI A1t OOMbIICH 5 ¥ MEHBIICH 5 aucmep-
cuif. 3Has 3HAUCHHS MUCTICPCHH, HAXOAUM Tad-

Ta0Ommma 3. 3HaueHUS JOBEPUTEIBHBIX HHTECPBAJIOB

TUYHOE 3HaueHMe Kpurepms Pumepa mms goBe-
purenpHOi BeposatHocTH 0,95% Frapr=9,01.

Bun myku | Beixogssie mapa- | JIOBEpHTEIbHBIN HHTEPBAT
METpHI mpotecca | Abg Ab; | Abi | Abj
OgcsHas Vs 3,27 1,44 | 1,36 | 2,46

Taxrm o6pa30M, YUUTBHIBAA, YUTO FracaFragn
MaTeMaTHIecKas MOJCb TEXHONIOTHH Xjeba ¢ Hc-
HOJb30BAHUEM OBCSHOM MyKHM MOXKHO CUUTATh
aneKBaTHOM ¢ 95% NOBEPUTEIEHOM BEPOSITHOCTHIO.

Kak wsBectHO, koadduimeHT ypaBHECHHS
PETPECCHH SIBISICTCS 3HAYUMBIM, €CITH €ro abco-
JFOTHASI BEIMYMHA OOJBIIC JAOBSPUTCIBHOTO WH-
tepraia (bi>Ab)). B npotusHOM Cityuac OH cumTa-
CTCS HC3HAYMMBIM U MOXKCT OBITh HCKJIFOUCH U3
JANTBHCHINCTO PACCMOTPCHHS MOACTH [3].

CpaBHHBasT 3HAYCHHUS JOBCPHUTCIBHBIX
WHTCPBAJIOB U3 TAOJHUIBI 3 C COOTBETCTBYIOLIH-

ySZI 180+1 5,56X1- 1 05, 1 9X2-9,53X3+6,87X1X2+6,87X1X3-5,62X2X3-

MU ko3 ¢unueHTaMu perpeccun B Tabnune 4
MOJKHO CJENaTh BBIBOL O TOM, 4TO 3(deKThl
B3aMMOJCUCTBUS BXOIHBIX (HaKTOPOB HE3HAUH-
TCJbHBI, © MOKHO OBLIO OBl MMHU MPECHEOPCUB.
OnHako, MOCKONBKY HaM HPEACTOUT OCYILe-
CTBHUThH MOWCK ONTUMYMa (VHKLHUH OTKIHKOB C
HaHOONBIICH TOYHOCTBIO, TO CICAYET HE HC-
KIIOYaTh HE3HAYUMBIX  KOA(QULHMCHTOB W3
vpasHeHu# perpeccun [4]. C yueTtoM cka3aHHO-
IO MONYYUM CICAYIOLIHE YPABHCHUS PETPECCHU:

(1

[Tocne packoaupoBaHHs HE3aBHCUMBIX NEPEMEHHBIX ¢ (1) MOMy4YHM ypaBHEHHUS PETPEecCHH HpPH

HATYPATbHBIX 3HAYCHHUAX (DaKTOPOB:

e=-12275,75+677,75Wr-6,46N\-38 1,4 7K 1+0,6 9W Ny+13, 75W1Kr-1, [ 2NyKr-

-8,83W12-0,48Ny2-24. 73K 12

2

Tabmmma 4. KoagduimeHTs! ypaBHEHUH PETPECCHH BHIXOIHBIX IIAPAMETPOB

Koaddu- OgBcstHasg MyKa
IUCHTHI Vi
TIPH KOJAMPOBAHHBIX 3HA- | IIPH HATYPAJIbHBIX 3HAUCHHAX
UCHHUAX (paKTOPOB (hakTopoB
bo 1120,10397 Bo -12275,7476
bi 15,56232 B 677,7471
bz -105,188 B2 -6,46241
bs -9,53064 Bs -381,473
biz 6,875 Bi: 0,6875
b1z 6,875 Bis 13,75
b2s -5,625 B2 -1,12500
b -8,82772 Bis -8,82772
b2z -1,76357 B2 -0,47636
b33 -6,18172 Bs; -24,7269
Pacuernoe 3HaueHue kputepusa Oumepa Fpacy
Frap=9.01 | 8.93

NzyueHne o0bBEKkTa HCCICAOBAHHSA MPO-
BOAWJIM TIPH TMOMOIMH TpaduuIeCKOro METoAa
(M3yuCHHE TMOBCPXHOCTU OTKIHKA C MOMOIIBIO
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JBYXMEPHBIX CEUCHHH), MO3BOJMIOLIECTO ITOITY-
YUTh HAIMSTHOE NPEACTABICHUE O 3aKOHOMEP-
HOCTAX W3MEHEHHUS KPHUTEPUEB IIPHU BaPbHPOBA-
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HUM (hakToOpoB. [na 3TOro HeobGXoAMMO mMony- Ka no nnaHy bBokca npeo6pa3oBaTb B ypaBHeHUe
YeHHOe afileKBaTHOe ypaBHEHWe BTOPOro nopsag- KaHoHUu4eckoro suaa [3,4]:
y -y =Bnx f +899 29+ ...+ B fgRX iR (3)
CnefoBatefibHO, 4TOGbI MOCTPOUTL OT- CTeli OTKMMKa METOZOM [BYXMEPHbIX CeYeHUi
KIVKN ABYXMEPHbIX CEYEHUI ANS U3YYeHUs 3a- ONA BHECEHMS OBCAHOW MyKW, npuBedeHbl B
KOHOMEPHOCTW KPUTEPUEB MNpW BapbvpoBaHUM Tabnuue 5.
(haKTOpOB HEOOXOAUMO OMpefenuTb CUcTeMy Kak BMAHO, KO3PMULMEHTbI KAHOHUYECKUX
KOOPAMHAT TOUYKM U 3HAYEHUA KPUTEpUS OMTK- YPaBHEHWI UMEIOT OfMHAaKOBbIE 3Haku. CrnefoBa-
MU3aLUU B HOBOM LiEHTpe Ys. TeNbHO, NOBEPXHOCTU OTKAMKA BO BCEX MapHbIX
MMocne KaHOHMYECKOro npeobpa3oBaHUA coyeTaHuAX (PakTopoB OYyAYyT UMETb ANAUNTUYe-
MoZe/fiei BTOporo nopsgka ou11m noayyeHsl ypas- CKylo (hopMy. YpaBHeHue (3) MCronb3oBanun Ans
HEHWSI perpeccun B KaHOHWYECKOW thopme, napa- MOCTPOEHUS NIMHUW PaBHbIX 3HAYEHUM OTKMKA,
METpbl KOTOpPbIX, BbIYMCIEHHbIE HA 3BM 1 Heob- KOTOpble UMeNW BUA 3Nunca.

X0AMMble AN TPagmyeckoro aHannsa nNoBePXHO-

Ta6nmua 5. MapameTpbl, XapakTepu3ayroLiMe NOBEPXHOCTU OTKMKa

Homepa KoopAnHaThbl LieHTpa LieHTp Yron nosopoTta KoappumeHTbl
(haKTOpOB MOBEPXHOCTU ONTUMyMa  OCeil KOOpAWMHAT  perpeccum B KaHO-
HUYeckol hopme
Xi=0,46 _ ro B:-1=-8,53
L2 X2=-0,17 ys=1180 =5 B2-2=-1,79
Xi=0,74 _ _ o Bx-1=-11,19
1-3 X9=-0.36 ys=1177 7=-34,5 Bo-5=-3.82
X2=-0,19 _ 0o B2-2=-1,78
23 X9=-0,28 ys=1179 7=3.9 B9-9=-5,99
AHann3 OBYXMepHbIX CeyeHuin (puc. 2) B paccMmarpuBaemMoil o6nactu noucka. 310
MoKasblBaeT, YTO HEOOXO4MMble 3HAYEHUA Kpu- 03HayaeT, YTO YPOBHW BapbUpPOBaHUA BXOAHbIX
TepueB Vs, YLOBMeTBOpAOLIMe TpeboBaHUA, (haKTOpPOB MpW NJaHMPOBAHUWN 3KCMEPUMEHTOB
npeabasnsemble K 06bemy xneba, gocTurarorcs ObINN NPUHATBI 4OCTAaTOUMHO MPaBUILHO.
Q0
5 y = OCHOBHOIiN(X) - OCHOBHOM * A
Xy R2= OCHOBHOoIf -
5
D
5
10 y = OcHOBHOIie QHBEHIX
5 R2= OcHoBHOI
0

10

KOI'IMHeCTBmBﬂOCMMggﬁ)&B&ﬂHOﬁ Myku, %

PucyHok-1. I'pauk 3aBUCMMOCTU cogepxkaHusi Fe n J B 100 r roToBOro M3genuns ot KoAnm4ecTBa BHECEHHOW OBCS-
HOI MyKWM
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PucyHok-2. JIByXMCpHBIC CCUCHHA T H3YUCHHUA BIMAHHSA BXOIHBIX (DAKTOPOB HA TOKA3aTEIh 00BeMa XJicOa pH-
TOTOBJCHHOTO HA OCHOBE MYKH KOMITO3UTHOTO COCTABA U3 OBCAHOU MIIEHUYHOH 1-copTa.

a— X1 58 X2 npu X3:0;

0- X1 58 X3 npu X2:0;

B — X2 u X3 npu X1:0

3aknrouenue, 66160061

B pesynprare peammzanyv ONTHMH3AIHI-
OHHOM MOJCIN TOJIVUCHBI CICAYIOIIHC OITH-
MAJTBHBIC PCIKUMBI 3aMECa TECTA C WCIOJIB30BA-
HUEM OBCIHOU MYKH:

- BIAXHOCTh TecTa Wr=41.9 %

- KOJIMIECTBO BHOCHUMOH OBCSIHOM MyKH

Nm=275%

- kucnotHocTh TecTa Kr = 3.4 rpax

Takum 00pa3oM, MOJYYCHHBIC PE3YNIbTa-
THl MAaTCMATHUICCKOTO MOZCITHPOBAHUSA TCXHO-
JOTHYCCKOTO MPOLIECCa 3aMeca TECTA ¢ UCIOb-
30BAHHUCM OBCSHOH MYKH B MIICHUYHOM XJI¢OC,
MO3BOJIMIM HAYYHO OOOCHOBATH ONTHMAJIBHBIC
PECHKUMBI TIPUTOTOBIACHUS XJ1¢0a ¢ BBICOKHM CO-
JCpKaHHECM MHHCPATBHBIX BemecTB. Fe=204
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mr, J=481,6 Mxr u yvaeapabiM yOBemMoM-1180
CM’, NPH KOTOPBIX AOCTUTAIOTCSA HAMTYUIIHC
TEXHOJIOTHIECKHUE TIOKA3ATEH.
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As you know, mare's milk is used for the prevention of lung diseases, as well as for the treatment of
gastrointestinal diseases to restore the disturbed intestinal microflora. In this regard, it is especially important to
preserve the physico-chemical characteristics of mare's milk during its storage before processing. The paper
presents the results of studies of the technological characteristics of mare's milk produced in four peasant and
farm farms of the Almaty region according to the seasons of the year. It is known that, having a high biological
value, mare's milk, among other types of milk of farm animals, is the most suitable raw material in the produc-
tion of dairy products for baby and dietary nutrition. Low fat and protein content, as well as high lactose content
are distinctive characteristics of mare's milk. However, their content depends on the feeding conditions, breed
and age, geographical location. It was found that the mass fraction of fat ranges from 1.2% to 2.8%, the mass
JSraction of protein was 2.0-2.36%, SOMO - 8.35-8.73%. Fluctuations in the quality indicators of mare's milk are
explained by the influence of the season of the year, feeding and maintenance in various peasant and farm
farms.

Keywords: mares milk, season of the year, fat, protein.
The materials were prepared within the framework of the project "Development of technologies
for combined fermented milk protein products of long-term storage" of the scientific and technical pro-

gram BR10764998 "Development of technologies using new strains of beneficial microorganisms, en-
zymes, nutrients and components in the production of special dietary foods" 2021-2023.
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