ONTUMANBLHOE YNPABNEHWUE NETATESNIbHbIM AMNAPATOM MPU MOAHON MHOOPMALIMU
O NAPAMETPAX N COCTOAHNA
3.6. AmupxkaHosa, E.K. Yawos, [.K. CateibanguHa, E.A. OcnaHoB

B OanHoli cmambe uccnedyemcsa onmumarbHoe yrnpasneHue 0ns HecmauyuoHapHOo20 JIUHelHoz20
06BEKMa Ha rnpumepe nemamesibHo20 annapama rpu nonHol uHgopMmayuu 0 napamempax u COCMosHUU.
PaccmompeHo  60kogoe  0sueHue  jfiemamernbHO20  annapama 6  YCrosusax — e03MyuweHull.
Mamemamudyeckas mModenb paccmampueaemozo o00bekma ynpaseneHus onucblieaemecs cucmemoll
OuchheperyuanbHbiXx ypasHeHull namozo nopsidka. B ponu ynpasneHus ebicmynaem 371epoHbl U
OMKIIOHEHUS Pyra ebicomebl. [1oyqyeHbl ebipaxeHusa Ons OnMmuMarnbHO020 yrpassieHus u onmuMansHO20
3HaYeHuUs yHKyUoHana kadecmsa. Pe3ynbmambl modenuposaHus uccnedyemoll cucmemb! yrpasieHus 8
Simulink, exodsaweli 6 cocmase nakema Matlab, nodmeepx0aom 3hheKmueHOCMb ONMUMalibHO20
ynpaeneHua 0na 3adadu cmabunu3ayuu nemamenbHoe0 anfnapama, ecrnu napamempsi U COCMOsHUE
obbekma u3eecmHbl NoHOCMe0. losydeHs! epachuku nepexoOHbIX npoueccos 01151 KOMIOHEHM eekmopa
COCMOSHUS.

Knroyeeble cnoea: onmumarnsHoe yrpaerneHue, nemamersbHbll annapam, hyHKUUOHan Kadyecmea,
ypasHeHusa Pukkamu, yerbl OMKIIOHEHUS 371ePOHO8 U Pyrisl.

OPTIMAL AIRCRAFT CONTROL WITH FULL PARAMETER AND STATUS INFORMATION
Z. Amirzhanova, E. Uashov, D. Satybaldina, E. Ospanov

This article examines the optimal control for a non-stationary linear object using the example of an
aircraft with complete information about the parameters and state. The lateral movement of the aircraft under
the conditions of disturbances is considered. The mathematical model of the considered control object is
described by a system of fifth-order differential equations. Ailerons and elevator deflections act as controls.
Expressions are obtained for optimal control and optimal value of the quality functional. The simulation
results of the investigated control system in Simulink, which is part of the Matlab package, confirm the
effectiveness of optimal control for the problem of aircraft stabilization if the parameters and state of the
object are fully known. The graphs of transient processes for the components of the state vector are
obtained.

Key words: optimal control, aircraft, performance functional, Riccati equations, aileron and rudder
deflection angles.
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TECHNOLOGY OF PATE PRODUCTION USING MEAT AND BONE PASTE AND ITS FOOD
SAFETY

Annotation: One of the directions for expanding the range and improving the quality of meat
products is the integrated use of raw materials of animal and vegetable origin. Ensuring food safety is a
basic requirement of food production. Meat and bone paste is a homogeneous homogeneous mass obtained
by processing the rib and vertebral bones of cattle. Adding meat and bone paste to the pate recipe provides
a balanced content of minerals. The recipe and technology of liver pate with the addition of meat and bone
paste, the mineral composition of which is Ca:P is close to the recommended standard (1:1.1). Food safety is
determined by the content of chemicals, physical pollutants, microbes and toxins. Microbiological, physical
and chemical indicators of food safety are regulated by normative indicators in accordance with state
standard. Research and development of meat pates is an urgent topic in the current state and demand of the
food market.

Key words: food safety, meat and bone paste, meat paste.

Food safety of food production is an urgent task of the processing industry. Compliance
with food safety requirements is regulated by GOST standards, production standards, quality
management systems, and technical regulations.

Food safety is determined by the content of chemicals, physical pollutants, microbes and
toxins.
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Microbiological indicators in meat products are regulated by GOST 10444.15-94, GOST
31474-2012, GOST 31659-2012, GOST 28560-90, GOST 31746-2012, GOST 32031-2012.

Meat and meat products are the most common food items in the diet of the population of
the Republic of Kazakhstan. However, traditional meat products do not provide sufficient intake of
minerals such as calcium, magnesium, and iron. The ratio of calcium to phosphorus in meat
products is not balanced, which leads to poor absorption of calcium [4].

Meat and bone paste from the rib and vertebral bones of cattle was obtained at the
Shakarim University’s educational departments "Technology of food and processing industries”
and "Technological machines and equipment”.

Meat and bone paste is obtained on the basis of the technology described in the
dissertation of Yessimbekov Zh.S. "Development of technology for combined meat products for
functional purposes based on meat and bone raw materials" [1]

The scheme of grinding meat and bone raw materials is shown in figure 1

A physical and chemical analysis of meat and bone paste was carried out on the basis of
JSC "National Center for Expertise and Certification". According to the results of the analysis, the
protein content in meat and bone paste from vertebral bones (12.1 g/100 @) is higher than from rib
bones (10.1 g/100 g), while the energy value is higher in rib bones (103.2 g/100 g). Mass fraction
of moisture content 75.8% and 76.7% in vertebral and costal bones, respectively (table 1). Thus,
the recipe for pate uses meat and bone paste from vertebral bones (table 2).

Table 1- Physical and chemical analysis of meat and bone paste

Ne Name of indicators, units of Results of research on meat and Results of research on meat and
measurement meat paste (vertebral bones) meat paste (rib bones)

1 Protein, g/100 g 12,1 10,1

2 Fats, g/100 g 5,3 6,7

3 Carbohydrates, g/100 g 0,4 0,5

4 Energy value, kcal/100 g 53,6 103,2

Mass fraction of moisture content,
% no more than

a1

75,8 76,7

Pate is a meat product made from heat - treated ingredients that have a smearing
consistency. The recipe for a classic pate includes liver, offal, meat, animal or vegetable fats,
pepper, spices and salt [3].

The pate recipe was developed in accordance with GOST 12319-77 with the addition of
meat and bone paste from vertebral bones in an amount of 15% to the total content of ingredients
(Diagram 1).

Diagram 1- Recipe for pate with the addition of meat and bone paste
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The recipe and technology of liver pate with the addition of meat and bone paste, the
mineral composition of which is Ca:P is close to the recommended standard (1:1.1).
According to the results of organoleptic analysis, pate with the addition of meat and bone paste
meets the requirements of GOST 8756.1-2017, has a pate-like, homogeneous consistency
throughout the mass (table 2).

Table 2 — Organoleptic analysis beef liver pate with meat and bone paste

Ne Name of indicators Research result

1 Appearance Homogeneous finely ground mass

2 | Color Light brown

3 | Smell and taste Characteristic of liver pate with the aroma of spices, without foreign smell and taste

4 Consistency Pate-like, uniform throughout the mass. Meat without bones, cartilage, tendons,
coarse connective tissue, crustal blood vessels, lymph nodes and nerve nodes. The
presence of skins is not detected

Table 3 — Physical and chemical analysis

Ne Name of indicators, units of measurement Research result
1 Protein, /100 g 18,4

2 Fats, g/100 g 8,9

3 Carbohydrates, g/100 g 57

4 Energy value, kcal/100 g 1754

Hygienic standards for microbiological indicators include control of four groups of
microorganisms: sanitary-indicative, which include the number of mesophilic aerobic and
facultative anaerobic microorganisms and E. coli group bacteria (coliforms); opportunistic
microorganisms (E. coli, S. aureus, bacteria of the genus Proteus, B. cereus and sulfite — reducing
Clostridium); pathogenic microorganisms, including Salmonella, Listeria monocytogenes; spoilage
microorganisms-mainly yeast and mold.

The resulting pate meets hygiene standards. According to the conducted microbiological
studies, no pathogenic microflora was found in the pate (table 4).

Table 4 — Microbiological analysis

Ne Microbiological indicators Normalized indicator Research result
Number of mesophilic aerobic and

1 | facultative anaerobic microorganisms No more than 1*103 CFU/g | Less than 1*102 CFU/g
colony-forming units/g no more

2 | E. coli group bacteria Not allowed in 1.0 g Not detectedin 1.0 g

3 Pathogenic microorganisms including Not allowed in 25 g Not found in 25 g
Salmonella

4 | Sulfite-reducing clostridia Not allowed in 1.0 g Not detectedin 1.0 g

5 | S. aureus Not allowed in 1.0 g Not detectedin 1.0 g

6 | L. monocytogenes Not allowed in 25 g Not found in 25 g

Thus, the pate with the addition of meat and bone paste meets the technological and
microbiological requirements, has a balanced mineral content and has a pate-like consistency that
is uniform throughout the mass.
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ET >)XOHE CYVUEK NACTACBIH KONAAHA OTbIPbIM, MACTAHbI 6HAOIPY TEXHONOMACHI
JKOHE OHbIH TAFAMObIK KAYIOCI3QIri
A K. Kaknmos, A.A. Maiiopos, A.M. baiikagamoBa, b.K. Kababimkap

Em eHiMOepiHiH accopmumeHmMiH KeHelimy XXoHe canacbkiH Xakcapmy 6arbimmapbiHbiH 6ipi-
XaHyapnap meH ecimOikmepleH anbiHambiH wukizammel KeweHOi natidanaHy. A3bIK-myrniK KayinciadieiH
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Kammamacsbia emy mamak eHimOepiH eHOIpydiH Heeidai manabbi 606N mabbkinadsl. Em-cyliek nacmacs! —
6yn ipi Kapa mandbiH Kabbipra oHe OMbIpMKasbl cyliekmepiH eHOey apkbiibl anbiHFaH 6ipmekmi macca.
MNMawmem peuenmiHe em- cyliek nacmacbiH Kocy MmuHepandaplbiH meHzepimOi KypambiH KaMmamachi3
emedi. Em-cyliek nacmacbl KocblfifaH nawmem peuenmi MeH mexHO102UACk! Xacarndbl, OHbIH MUuHepandbi
Kypambl Ca:P KambiHacbl 00lbiHWa YCbiHbIIFaH cmaHdapmka XakbiH (1:1.1).A3biKk-mynik Kayinciaiai
Xumusansik 3ammap0biH, husukanbik nacmarbilumapibiH, MUKpPoOmMaplobiH XoHe MOKCUHOepOiH Kypambi
apkbinbl  aHbliKmanadbl. Tamak KayincidliciHiH MUKPOOUOoauanblK, U3UKambIK XOHe  XUMUSAIBIK
kepcemkiwumepi MEMCT calikec Hopmamuemik kKepcemkiuumepmeH pemmenedi. Em nacmanapbiH
3epmmey xoHe d0ambimy a3sbiK-myJiK eHiMOepi HapbifbiHbIH Kasipei xardalibl MeH cypaHbickl xardallbiH0a
63eKmi makxbipbin 6051bin mabbinadsbl.
TytiiH ce3dep: asbiK-MyJiiK Kayincialiai, em xoHe cyliek nacmachbi, em rnacmacsi.

TEXHONOIMMA NPOMN3BOACTBA MALUTETA C NCIMNMONb30OBAHUEM MACOKOCTHOM
MNACTbI 1 ENO NMULLEBAA BE3OMACHOCTD
A K. Kaknumos, A.A. Maiiopos, A.M. baiikagamoBa, b.K. Kababimkap

OO0HO U3 HanpaeneHull nMo paclwuperulo accopmumeHma U YyryydlweHU Kadecmea MSCHbIX
npodyKmos 3akimoyaemcsi 8 KOMIIIIEKCHOM UCTOIb3068aHUU CbIPbSl KUBOMHO20 U pacmumeribH020
npoucxoxdeHus. ObecriedyeHue nuwesoll 6e3onacHocmMu  fA6nemcsi  OCHOBHbIM — mpebosaHuem
npouzeodcmea npodykmos numaHusa. MsacokocmHasa nacma npedcmasnaem co6oli 00HOPOOHYO
20MO2EHHYIO Maccy [10JIy4eHHY0 nymem rnepepabomku pebepHbiX U MN03680HOYHbIX kKocmell KPC.
LobasneHue msacokocmHoll nacmbl 6 peuenmypy nauwimema obecnedusaem cbanaHcuposaHHoe
colepxaHue MuUHepanbHbIX eewecms. PaspabomaHbl peyenmypa u mexHoo2usi Ne4eHoYHo20 nawmema
¢ OobaerneHueM MSACOKOCMHOU nacmbl, MUHepanbHbill cocmae Komopoeo 1o coomHouweHuo Ca:P
npuébnuxeH Kk pekomeHdyemomy amarnoHy (1:1.1). besonacHocmb npodykmoe numaxus ornpedenigemcs
codepxkaHUeM XUMU4YecKUx eeuwlecms, husudeckux 3azpssHumerneli, Mukpoboe U  MOKCUHOS.
Mukpobuonoaudyeckue, usudeckue U Xumudeckue rnokazamenu nuuiesoli 6ezonacHocmu peaynupyomces
HopmMmamueHbIMU nokaszamenamu coanacHo [TOCT. UccnedosaHuss u paspabomka MSACHBIX nawmemos
qensemcss  akmyanbHoU memMmol 8 yCriosussix COBPEMEHHO20 COCMOSHUS U crpoca  pbiHKa
npodoe8osibCMeeHHbIX NPodyKmos.

Knioueesbte cnoea: nuujesas 6e3ornacHocmp, MACOKOCMHas nacma, MscHoll nawmem.

FTAXP: 65.59.29

C.K. KacbimoB, A.M. MenpamraxbieBa
Cemen kanacbiHbIH LLakepim aTbiHAaFbl YHUBEPCUTETI

ET AMYNbCUANAPbIH JANBIHOAY YPAOICIHIH HETM3AEPI

AHOamna: Ka3sipai yakeimma xannbi em 6HJGipiciHOe em mexHO/I02UsICkIHbIH XaHa mypriepiH xacay
Kenmen kKapacmeipbinFaH. Em enimOepiHiH acany mexHosnozausacsiH Oambimy 06apbickiHOa, bGipHeuwe
o0icmepli KondaHy muim0Oi 6osbin keneldi. CoHbIH iwiH0e KeHiHeH KondaHbICKa eHirn Kene XamkaH em
amynbcus Kocnanapb! 6onbin caHanadbl. Em amynbcus KocnanapbiH xacay ypolicmepiH Jdambimy
MaKcambiHOa, KernmezaeH 3epmimey XyMbicmapbl Xa3bibif, fblibiMU moxipubenep emkisineeH. Makanada
em eHepkacibiHOe KondaHblnambelH 3MYyNbCUSI KOCNAacbiHbIH KOndaHbinnybl Kapanaldbl. KapacmebipbiiraH
fbINbIMU MaKananap HeeidiHoe, COHbIMEH Kamap, fbllibiIMU-meXHUKanbiK 0epekmepldi KondaHa ombipbin, em
AMyInbCcUsACk! KocrnanapbiH em eHOIpici ywiH KondaHy Madbl30bl 60nbin caHandbl. Em amynbcusnapbsi
KondaHy KenmeeeH eHepkacin ywiH eH muimdi adic 6onbin ecenmendi. Cebebi, em amyrnbcus Kocnackl em
OHimOepiH eHOIpy ke3iHOe ypodicmiH Xblidam XypyiHe XeHede 6HIMHIH maramOblK XoHe 6UO0no2USNbIK
KYHObINbIFBIH XXOFapiamyfra MymkiHOiK 6epedi.

Tylin ce38ep: em 6HIMOEPI, LWUKi3am, Kocranap, dMyJibCUsl, WYXbIK.

ET eHiMAEPIiHIH 8HAIPY TEXHOMOMMACHI MEH peLenTypacbhiHAa KypbINbIMAbIK — MEXaHUKanbIK,
PUMHKUNOHanNAbIK — TEXHOMNOMUAMNbIK KACMeTTEpPIH »ofaprary, COHbIMEH KaTap eHAIpineTiH Tamak
BHIMAEPIHIH Taramablk XoHe OGMonorvanblK KyHAbINbIKTAPbIH apTTbipy MakcatbiHAa €T eHAipy
TEXHOMOIMACbIHAA aKybl3 — Mawunbl, Cynbl — MaWnbl KOCnanapblHa HerisgenreH amyrnbcuanap
KeHiHEH KongaHbICka eHreH [1].

Omynbcuanap eki apanacnanTblH CYMbIKTbIKTaH KyparwaH aucnepcti Xynenep 6onbin
Tabbinaabl. Onap epTypni cananapga KeHiHeH kongadbinaabl. byn amynecusnapgbiH, Gipkatap
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