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HOBAS TEXHOJIOT WS IPUTOTOBJIEHUS AIIMAOPUIBHOMN 3AKBACKHA
C YAYUYIIEHHBIMYU BUOTEXHOJIOT MYECKAMHU CBOMCTBAMHU

'0.J1. BEPIIIMHUHA, 'FO.®. POCJIIKOB, 'B.B. TOHYAP,
"H.B. MJTIbYUIIIUHA

(‘®I'BOY BO «Kyb6anckuii rocy1apcTBeHHbIil TeXHOJOrHYecKHii yHuBepcuTeT», 350072, Poccuiickas
®enepanus, r. Kpacnonap, yia. MockoBckas, 2)

IlIposedensl uccnedosanus 6nuUAHUA AYMEHHOU MYKU HA RPOUeccyl, NPOmeKaroujue npu NPou3s00cmee
auudopuILHOl 3aK6aAcKU. YCManoe61eno, Ymo enecenue AYUMEHHOU MyKU nPU RPUZOMOBIEHUU 0CAXAPEHHOT 3a6ap-
Ku 013 pa3eo004H0z0 WUKIA 3AKEACKU HPUGOOUM K YIYYUICHUIO €€ NOObEeMHOU CUlbl U YCKOPEHUIO KUC-
Aomonaxonnenusn. Haunyuwuil pesynomam naoniooaica npu HeceHuu AUMeHHol MyKu ¢ Konuuecmee 5% — 10%
om maccol myku 6 mecme. Ilpu ymom ynyuwienue 6u0mexHon102uecKux nOKazameineil 3aK6AcKu CONPOBOIHCOaemcs
COKpauieHuem nepuooa ee cospesanus na 60-120 mun. Pazpabomana noeas mexHonozus HNPUzOMOoeIeHUA
auuoopuILHOl 3aKEACKU C UCHOIL306aAHUEM AYMEHHOU MYKU, KOmMOpas o0ocauwjaenm amuHOKUCIOMHBIL U
GUMAMUHHDBLIL COCINAE NUMAMEILHO20 CYOCMPAma u UHMeHCUUUUpyem npoyecc NpucomoeGieHUs 3aK6acKu,
yayuwas e€é 6uomexnoioudecKue ceolicmea.

KuaroueBble cioBa: anuaopuibHas 3aKBacKa, siYMEHHAsi MYKa, OcaxapeHHasl 3aBapka,
TE€XHOJIOTHsl, OMOTEXHOJIOrHYEeCKHEe CBOIiCTBA.

"KAKCAPTBLIFAH BUOTEXHOJIOT USLJIBIK KACUETTEPI BAP
AIUJO®UIBII AIIBITKBIHBI JAWBIHIAY ABIH ’KAHA TEXHOJOTUSICBI

'0.JI. BEPIIIUHUHA, 'FO.®. POCJIIKOB, 'B.B. TOHYAP,
"H.B. MJTIbYUIIIUHA

(' «Ky6an MeMJIeKeTTiK TeXHOJOTHSIBLIK yHuBepcuTteti» KB ®MBBM, 350072, Peceii ®enepauuschl,
Kpacnonap k., MockoBckas k-ci, 2)

Auuodoghunvoi aubimipl oHoipicinde yneypemin npouecmepze apna YHulHblH dcepi 00uviHua 3epmmeyinep
acypeizinoi. Kaummanzan awiblmkplnol 0ailblHOAy Ke3iHOe apna YHbIH €eH2i3y OHbIH KOmepy KyuwiiHiH
HCAKCAPYBIHA MHCIHE KbUMKDBLIObIY HCUHATIYbIH me30enmyze aKeaemini anvikmanovl. En scaxcol nomudice apna
YHbIH Kamblpoazvl YHHuIH MaccacvlHan 5% — 10% menwepinde enzizy kesinde oOaiikanovl. byn pemme
YUbIMKbIHbIY, OUOMEXHONIOZUATIBIK, KOPCEMKIWmMeEpPIHiy Jcakcapyvl OHblH nicin-diceminy keseniniy 60-120
MUHYMKA KbICKAPYbIMEH Kamap cypedi. Apna YHbIH KO10aGHA Ombulpbln, auuoo@uivboi auiblmrblHbl
OQUbIHOAYObLH HCAHA MEXHOTIOZUACHL HCACATIObL, 071 KOPEKMIK CYOCmPammuly AMUH KblUIKbUIbl MEeH 0IPYMEHOIK
KYpamolH 0aiiblmadsl jHcoHe OHbIH OUOMEXHOI0ZUATBIK KACUECMMEDPIH HCAKCAPMA OMBbIPLIN, AUibIMKbIHD
OaiibiHOay npoyecin KapKblHOamaobol.

Herizri co3aep: aIII/lLIO(l)I/IJ'II)LIi AlIBITKBI, apra YHbl, KAaHTTbI I1€MA€ME€, TCXHOJIOI U, onorex-
HOJIOTUSAJIBIK KacneTTepi.

NEW TECHNOLOGY FOR PREPARING ACIDOPHILIC STEREAD WITH IMPROVED
BIOTECHNOLOGICAL PROPERTIES

'0. L. VERSHININA, 'YU.F. ROSLYAKOV, 'V.V. GONCHAR, 'N.V. ILCHISHINA

(* «Kuban State Technological University», 2, Moskovskaya st., Krasnodar,
Russian Federation, 350072;)
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The studies of the effect of barley flour on the processes occurring during the production of acidophilic
sourdough have been carried out. It was found that the introduction of barley flour in the preparation of
saccharified brew for the breeding cycle of the starter leads to an improvement in its lifting force and
acceleration of acid accumulation. The best result was observed when barley flour was introduced in an amount
of 5% - 10% of the flour mass in the dough. Improvement of the biotechnological parameters of the starter
culture with the introduction of 5% - 10% of barley flour is accompanied by a reduction in the period of its
ripening by 60-120 minutes. A new technology for the preparation of acidophilic starter culture using barley
flour has been developed, which enriches the amino acid and vitamin composition of the nutrient substrate and
intensifies the process of preparing the starter culture, improving its biotechnological properties.

Key words: acidophilic starter culture, barley flour, saccharified brewing, technology,

biotechnological properties.

Beeoenue

MHOroBEKOBOIH OIBIT XJICOONEUCHUS B
Poccun mokasan 3(h(EeKTHBHOCTD NMPUMEHEHHS
TEXHOJIOTUH TIPUTOTOBIIEHHS TECTa Ha 3aKBac-
Kax — My4HbIX monydadpukaTax ¢ KHUCIOTO00-
pasymolieil ¥ ra3oo0pasyolneil CrocoOHOCThIO
[1, 2, 3]. AuunoduibHas 3aKBacka IMPeCTaB-
nsier co0ol cMech CIEIMallbHO CEeNeKIIMOHUPO-
BaHHBIX M MOJOOPAHHBIX B ONMPEIETICHHBIX MPO-
MOPIHAX IITAMMOB JPOXIKEH M MOJIOYHO-KHC-
TBIX OakTepwid, BHIPAIICHHBIX Ha OCaxapeHHOH
MYy4YHOH 3aBapke [4, 5].

OCHOBHBIM HMCTOYHHUKOM ITMTATEIbHBIX
BEIIIECTB ISl KU3HEIEATENLHOCTH OpOIHIBHOM
MUKPOQIIOPHI MIICHUYHOW 3aKBACKH SIBIISICTCS
MIIeHHYHas MyKa. VM3BECTHO, 4TO IPOXKKEBBIE
rpuObl ¥ MOJIOYHOKHCIBIE OaKkTepuu Hamboee
aKTUBHO YCBaWBaIOT cCaxapocojepiKalie Cy-
Octpatel. KpoMme TOro, oHM OCTPO HYKIAIOTCS B
A30THCTOM IUTAaHUH, BUTAMHHAX M CTUMYJIS-
Topax pocra [6]. AKTUBHas OpOIMIIbHAS MHKPO-
¢iopa 3aKBacCKM Ha MUTATEIBHON cperie, B coc-
TaB KOTOPOH BXOJIUT TOJBKO MIICHUYHAS MYKA,
HE MOXET OBbITh B IOJHOW Mepe olecreueHa
BCEMH HEOOXOIMMBIMH MUTATSIHHBIMHU Bellle-
crBamu. [loaTomy st oOoramieHus MUTATEINb-
HOW Cpenbl M TMOBBINICHHS OpPOJMIBHON aKTHB-
HOCTH MHKpPO(DIIOpHI 3aKBAaCKH, a TaKKe YIIyd-
meHus € OMOTEXHOJOTHYECKUX CBOMCTB B Ka-
YeCTBE JIOMOJTHHUTENBLHOTO THTAaHHUS ObLIa HC-
MOJIb30BaHa SYMEHHAs MyKa.

Bei0op B kauecTBe pelEnTYpHOrO KOMIIO-
HEHTa SYMEHHOW MYKH OOYCJOBIIEH TEM, YTO B
Hell cofepKuTcsl OONBIIOE KOMMYECTBO OEIKOB,
Kpaxmaja, MOHO- W JICaXapuioB, MMHUIIEBBIX BO-
JIOKOH ¥l MUHEPATLHBIX BelecTB: 208Mr % karmus,
80 mr% xamenmsg, 50 mr% wmaramsg, 1,8 mMr %
xkenme3a. I3 BUTaMHHOB B SIMMEHHOM MyKe
COZICP)KUTCSI HMAIMH B KomudectBe 4,7 mr % wu
ButamuH PP — 2,7 mr % [7].

Hens u 3amaun uccrnemoBanus: pazpado-
TaTb TEXHOJOTHUIO IPUTOTOBJICHHUA aHI/I):[O(I)I/IJ'H)-
HOHM 3aKBacKH C YIY4YIICHHBIMHA 6HOTCXHOJIOFI/I-
YyecKUMHU cBoiicTBamu. McciienoBath BIIHSHUE
COCTaBa TpeliaracMoi MUTATEIbHONW CMECH Ha
OCHOBHBIC ITPOIIECCHI JKU3HEACITEIBHOCTH MHUK-
POOPraHU3MOB W MapaMETPOB MUTATCIbHOMN
CMECH Ha TPOIECChl KHCIOTO- W Tra3o00pa3o-
BaHUA B TECTC.

Mamepuanst u Memoowvl UCCIE006AHUA

Jiis pa3pabOTKH TEXHOJOTHMH MPHUTOTOB-
JICHHWsI anuao(pHIbHOW 3aKBACKH C YIIyYIICH-
HbIMHU 6HOTCXHOJIOI‘I/I‘IGCKI/IMI/I CBOMCTBAMH HC-
MMOJIb30Bajin  CICAYIOIMME IITaMMbl YHCTBIX
KYJIBTYP MHKPOOPTaHU3MOB:

- nmpoxoxu: Saccharomyces cerevisiae —
mramMm P — 17,

- MosouHokHcibie Oaktepun (MKB):
Lactobacillus acidophilus — 146.

Pa3BomouHbIN UK COCTOAN U3 MOCIEN0-
BaTCIIbHBIX CTa):[I/Iﬁ BbIpallliBaHUA YUCTBIX
KyJIbTYp MHKPOOPTaHH3MOB Ha oOcCaxapeHHOH
MYyYHOU 3aBapKe C MOCTCHCHHBIM YBEIHMUYCHUEM
ee 00béma [9].

JU1s1 IpUrOTOBJIEHHS 3aBapKU MCIIONIb30-
BaJIi CMECb MYKHU MIIIEHUYHOM BBICIIETO copTa u
sTAMEHHON Myku (B xomudectBe 5 % — 10 % ot
MacChl MYKH B TECTE€), KOTOPYIO IpHU IepeMe-
IIMBaHUM 3aBapyBajil Tops4yeld BoJod (COOTHO-
meHue Myka : Boma = 1 : 3) ¢ Temmeparypoit ot
&85°C mo 90°C u oxnaxmamu mo 50°C — 65°C.
ITocne oxmaxkmenust 3aBapku 10 50°C — 65°C
BHOCHJIM B Hee (DepMEHTHBIH Ipenapar, mocje 4ero
3aBapKy IOJBEPrald OCAXapUBAHUIO IIPU TEMIIC-
patype 50°C — 65°C B Teuenue ot 1,5 10 2,0 .

Pacxon chipbst u mapaMerpsl IIPUIOTOB-
JICHUsI OCaxapeHHOW 3aBapKu Ui Pa3BOIOYHO-
o I[UKJIa IPUBENCHBI B Ta0uIe 1.
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Tabnuna 1 — Pacxox chIpbst ¥ TapaMeTphl IPUTOTOBJICHHST 0OCAXapEHHOW 3aBapKH JUIsl Pa3BOJOYHOrO IIUKIIA

HaunmeHnoBanue ChIpbsi ¥ TapaMeTpOB Pacxon chIpbsi M peXUMBI IPUTOTOBJICHUS 3aBAPKH
(1:3) s crapuit pa3BOAOYHOrO IHUKIIA
CMech MyKH MIIeHUYHON 1 2 3 4 5
xJ1eOONeKapHO BBICIIETrO COpTa U 25 25 50 100 180
SIYMEHHOM, T
Bona nutbeBast, M 75 75 150 300 540
Oynramui 2500, % k Macce MyKH 0,005 0,005 0,005 0,005 0,005
OO0mmit 00beM 3aBapku, T 100 100 200 400 720
Temmneparypa ocaxapusanus, °C 50-55 50-55 50-55 50-55 50-55
IIpoaomKUTEN,HOCTh OCaXapuBaHus, 4 1,5-2,0 1,5-2,0 1,5-2,0 1,5-2,0 | 1,5-2,0

B pa3Bogo4HOM IUKIE HCIOIB30BAIH
3aKBACOYHBIE KYJIBTYpPbl B CyXOoM BHJe. Pacxon
CBIpbS U PEXKUM IIPUTOTOBJICHUS IMIUEHUYHON

aruIO0(QUIBHOW 3aKBacCKM IO Pa3BENOYHOMY
LUKy C UCIIOJIb30BAHUEM CYXHUX KYJIbTYp MHK-
POOpPraHU3MOB MPUBEACHBI B TAOJIHUIIE 2.

TaGJ’II/IHa 2 - Pacxoz[ ChIpbsl U PCKUM IPUTOTOBJICHUSA MIIEHUYHOMH aLlPII[O(l)PIJ'IBHOfI 3aKBaCKu 10 pa3BOJOYHOMY
IUKITY C UCITIOJIb30BAHUEM CYXHUX KYJIbTYP MUKPOOPTaHU3MOB

HaunmeHoBaHME CBIpBS,lTApaMETPOB U ®da3bl pa3BOAOYHOIO ITHKIIA
rokasareJiei mpoiiecca 1 2 3 4 5
Cyxast CMeCh YHCTBIX KYJIBTYP MHKPO- 1 - - - -
OpPraHU3MOB, T

OcaxapeHHasi My4YHas 3aBapka, T 10 10 20 | 40 | 720
3akBacka npeasiayiiei haspl, T - 11 21 | 41 81
OOt 00BeM, T 110 21 41 81 800
Temmneparypa 3akBanBanus, °C 30-32 | 30-32 | 30 | 30 30
IIpoaomKUTeTbHOCTD 3aKBAIIMBAHUS, U 7-9

Ilonwémuas cuna, MUH 20-25

I cragmsa. Jlns npuroroBiieHUs MIIEHAY-
HOHM anupoduiIbHON 3aKBacku 1 T cyxoro Ouo-
npenapata BHocwiId B 10 T ocaxapeHHOH M OX-
naxnaennon 1o 30-32°C My4HO# 3aBapku, Tmepe-
MeILBAJIH, BBIAEpKHUBaNu 16-18 4 mpu Temme-
patype 30-32°C no xuciorHocTd 7-9 rpan.

II cramusa. K momydennort Ha 1 cragum
anaoduibHol 3akBacke (11 r) nobapmstmm 10
oxnaxnaenHoi 10 30 °C — 32 °C ocaxapeHHOW My4-
HOM 3aBapKH, CMeCh TIIATEIBHO TepeMEINBaI U
BbIIIepykuBaiu nipu Temrieparype 30-32 °C B Teue-
Hue 8-10 4 70 KOHEeYHOM KUCIIOTHOCTH 7-9 rpai. u
JIOCTIOKEHUS TOABEMHOM CHbI — 20-25 MUH.

III cramus. K 21 r anmpodunbHoO# 3aKBac-
ku nipubaBisiy 20 T oxnaxaeHHou o 30-32°C
ocaxapeHHON MYYHOH 3aBapKH, IepeMelInBaly,
BbIAEp)KMBanU npu Temreparype 30-32°C B Te-
YyeHue 6-8 9 10 KUCIOTHOCTH 7-9 Tpajd. U TOCTH-
JKEHUS MOABEMHOM cHiIbl — 20-25 MHH.

IV cramusa. K 41 r anmpodunbHON 3aK-
Backu npubaBmsu 40 T oxmaxaeHHoi o 30-
32°C ocaxapeHHOH MYy4YHOH 3aBapku, Iepeme-
ITUBAJH, BRIICPKUBAIH 6-8 9 IpU TeMriepaType

30°C nmo KoHEYHOW KHCIOTHOCTH 7-9 Tpaa. u
IOCTVKEHUA MOXBEMHON cHibl — 20-25 MuH.

V cragus. 81 T anumohHIbHON 3aKBaCKU
NpenpIIyeil CTaJuy TPUTOTOBJICHUS TIATENb-
HO cMmermBany ¢ 720 T oxnaxkaeHHon 1o 30-32°C
0CaxXapeHHON MYy4YHOM 3aBApKON M BBIICPKUBAIIN
mipu Temrieparype 30°C B Teuenne 16-18 u.

[Tonyuennsie Ha dToM cTramuu 800 T amm-
JNOPUILHONH 3aKBAaCKH HCIIONB30BaM B IPOU3-
BOJICTBEHHOM ITHIKIIC.

OnpezaeneHre OpOAMIBLHONW AKTHBHOCTH
noiaypabprKaToB  TPOBOAWIM IO  METOAY
BCIUTBITHS IIApUKa. 3aMElIMBald TECTO U3 TO-
nydaOpukaTa ¥ mHIIeHWYHOH Myku. M3 Tecra
(dhopMoBaIK JBa IIAPUKA, OMYCKAIN WX B CTaKaH
BMecTuMOcThIO 200-250 cM® ¢ Bozoii Temmepa-
Typoit 32°C, crakaH HOMeIlajdl B TEPMOCTaT.
Bpewms (MuH) ¢ MOMEHTa OITyCKaHMS IIapHKa 10
BCIUTBITHSL XapaKTepU3yeT OpOIMIbHYIO aKTHB-
HOCTh noy(adpukara [10].

Tutpyemylo KHCIOTHOCTh Tomydabdpu-
KaTOB OIPE/ENsUId METOIOM TUTPOBaHUS 110 Me-
TOAMKE, IpuBeneHHO B [10].



AJIMaTBI TeXHOJIOTHSIJIBIK YHUBePCUTETiHIH Xa0apmbichl. 2021. Nel.

Jns wmccnemoBaHWs BIMSHUAS SIMEHHOM
MYKH Ha KOJIMYECTBEHHBIH COCTaB MHUKPOQIOPHI
MPOU3BOAMIN TOJCUET OOIIEro KOJIMYeCTBa
JIPOXOKEH U MOJIOYHOKHUCIIBIX OaKTepHUH Jalied-
HBIM MeTonoM Koxa mocne ocBexeHus (BHece-
HUSI TIMTATEIHPHOM CMECH) W dYepe3 TpH daca
Opokenust 3akBacok [11].

Pe3ynomamot u ux oocyricoenue

IIpon3BOACTBEHHBIA LMK  MPUTOTOB-
JieHHUsI anuao(UIbHON 3aKBaCKM 3aKIIIOUajcs B
CIIeTYIOIIEM.

AnuI0pUIBbHYIO 3aKBaCKy, BBIBEICHHYIO
10 pPa3BOAOYHOMY IIHKIY, HAKaILUIUBaIU IO
HY>KHOT'O KOJIMYECTBA W Jajiee MOIICPKUBAIHA B
MIPOU3BOJICTBEHHOM ITHKJIE ITyTEM OCBEXKEHUU C
MOCJICAYIOIIMM BbIOpOKMBAaHUEM JO HaKOILIC-
HUS TpeOyeMOl KHUCIOTHOCTH.

3akBacKy BEJIW B TPpH cTaaud [9].

I cragus. Ilpou3BOACTBEHHBIA LUK HAuW-
HayM ¢ BHeceHust 80 r aruaopIbHON 3aKBaCKH,
TTOTYYIEHHOMN T10 Pa3BOOYHOMY IHKITY, B EMKOCTh
U1 OpOJKEHHUS 3aKBACKHU, Kyja TaKkkKe J00aBIISIIN
420 r oxmaxkaeHHoH A0 Temmeparypbl 30-32°C
ocaxapeHHOW MydHOW 3aBapku. CMmech mepeme-
IFBAJIM U BBIIEP)KUBAIN B TedeHue 16-18 4 mo
KOHEYHON KHCIOTHOCTH 7-9 Tpajl. U JOCTIKEHUS
HoabEMHON cHiIbl — 20-25 MUH.

II cramus. Jlanee k momydeHHOMY 00BbEMY
3akBackd (500 1) mobGammsiu 500 T oxyax-

nenHoit nmo temmepatypsl 30-32°C ocaxapeH-
HOM MY4YHOW 3aBapKH.

3akBammBaid B TeYeHUE 6-8 4 10 KHcC-
JIOTHOCTH 7-9 Tpaa. U HOCTHXKEHUS TMOIBEMHON
cunet 20-25 MuH.

III cramua. K momydeHHON 3akBacke
(1000 r) moGaemsm 1000 T oxJaXIECHHOU 10
30-32°C ocaxapeHHOW MyYHOW 3aBapKu, Iepe-
MEIIUBAIA ¥ BBIJCPKUBAIN B TEUCHHE 6-8 d.
[Toka3zaTenu nosy4eHHON Ha ATOM dTalle aluI0-
($UIBHOW 3aKBACKU: KHCIOTHOCTH — 7-9 rpaf,
nonbéMHas cmia — 20-25 muH. [locne Hakor-
JIEHUs1 HEOOXOJMMOr0 KOJWYECTBA MPOU3BOJ-
CTBEHHOHW 3aKBACKH 4YacTh €€ MCIIOJIb30BaId HA
BO300HOBJIEHHE, OCTAIIFHYIO — Ha 3aMEC TecTa.

«OCBeKEHHE» 3aKBACKH OCYLIECTBIISLIIH
OJIMH pa3 B CYTKHU: Ha 3aMec TecTa oroupanu 90
% Macchl TOTOBOM 3aKBacKH, a OCTaBIIYEOCS
4YacCTb UCII0JIb30BaIU IJIA IPUT'OTOBJICHUSA HOBOI1
MPOM3BOJICTBEHHON 3aKBAaCKW TPU COOTHOILIE-
HUHM 3aKBacka : 3aBapka 1:10.

[Ipu mepepwiBax B pabore m0 48 4 3ak-
BaCKy COXpaHAIX B OXJIAXICHHOM BHAC IIpU
TemnepaTtype He Huxe +6 — +8°C.

Buemmuii BHI anuaopUIbHON 3aKBaCKU
0e3 BHeceHus 100aBok (oOpazer; mox Ne 2) u
anuao(UITLHON 3aKBACKH C BHECEHHEM Ha CTaJIU
IIPUTOTOBJIEHUSI  3aBapKU  SUMEHHOM  MYKH
(obpa3er mog Ne 1) mpezcrapiieH Ha puc. 1.

Pucynok. 1 — Buenrnuii Buj anuaopuisHOM 3akBacku 0e3 BHECEHUS 100aBOK (oOpasery moa Ne 2) u aruaohuiibHOM’
3aKBAaCKHU C BHECEHHEM Ha CTAaMU IPUTOTOBJIEHHS 3aBapKu SYMEHHON Myku (obOpa3zery mog Ne 1)

Ha mepBoMm s3Tame mccremoBaiy 3aBHUCH-
MOCTb MOJBEMHOM CHIIBI 3aKBacCKU OT JUIUTENb-
HOCTH OpOXKEHHS TPH Pa3IUYHBIX JIO3HPOBKAX
SIMMEHHON MYKHU

PesynbraTel uccnenoBaHuil BAMSHUA S4-
MEHHOW MYKH Ha OpOAMIBHYIO aKTHBHOCTb
JIpOXKIKel TpecTaBIIeHbl Ha pHC. 2.

W3 mpencraBiieHHBIX HA pUC. 2 JaHHBIX
BHUJIHO, YTO BHECEHHE SYMEHHOW MYKH IPHUBO-
JIUT K YJAYYIIEHWIO MOXBEMHON CHJIBI B OIIBIT-

HBIX 00Opa3liax 1Mo CPaBHEHHIO C KOHTPOJIbHBIMU.
VCTaHOBJIGHO, YTO MpPU JO3UPOBKE SUMECHHOMN
MyKkH 5 % - 10 % K Macce MyKH B TECTE YK€ Uepe3
6 4yacoB OpokeHUs OblUla JIOCTUTHYTa TpeOyemast
NOIbeMHAsi CHJIa, B TO BpeMs Kak y KOH-
TPOJILHOrO 00pasiia JaHHbIA MOKa3aTesb MPEBbI-
man HeoOXOJWMOE 3HaueHHe. JTO CO3/IaeT BO3-
MOXHOCTBb COKpalll€HHA JIMTCIbHOCTH 6pO)KeHI/I$I
3aKBaCKH.
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PI/IcyHOK 2 — Bnusnue PAa3JIMYHBIX OJO3UPOBOK STYIMEHHOM MYKH W JJIUTCIBHOCTU 6pO)I<eHI/I$I aHI/IJlO(bI/IJ'HJHOI‘/'I

3aKBACKH Ha €€ NMMOABEMHYIO CHITY

W3 mpencraBiieHHBIX HA pUC. 2 JaHHBIX
BUJIHO, YTO BHCCCHUC STYMEHHOMN MYKHU IIPUBO-
JUT K YJIY4YIICHUIO HOI[LCMHOﬁ CHJIbBI B OIIbIT-
HBIX 00pa3iiax Mo CPAaBHEHUIO ¢ KOHTPOJIbHBIMH.
Y CTaHOBJIGHO, YTO TMPU JTO3MPOBKE SUMCHHOM
Myka 5 % - 10 % k Macce MyKu B TeCTE yXKe
yepe3 6 4yacoB OpokeHMs] ObLIa JOCTHTHYTA
TpeOyeMas MmoabeMHasi CHJIa, B TO BpeMs Kak y
KOHTPOJILHOTO 00paslia JaHHBIA I0Ka3aTelb
MpeBbIal HeoOXOAUMOe 3HadeHHe. JTO CO3-
Ja€T BO3MOXXHOCTb COKpaIICHUSA IJIUTCIbHOCTH
OpOKEHUS 3aKBACKH.

NHTEeHCHMBHOCTD KHCIIOTOHAKOIJICHHUS SIB-
JIICTCS Ba)KHBIM TIOKa3aTeleM KauecTBa 3aKBa-
COK, TaK KaK OT HEro 3aBHCHUT JUHAMHKA Belle-
HUS TEXHOJOTHYecKoro mporecca. Kpome Toro,

HAKOIJICHUE OPTaHMYECKUX KHUCIIOT B IpOIecce
OpoKeHUs! SBIISIETCS. OJIHAM W3 OCHOBHBIX Tapa-
METPOB, JAIONIUX MpPEACTaBICHHE 00 aKTHUB-
HOCTH MOJIOYHOKHUCIIBIX OakTepui [8,11].

Ha BropoM 3rame wuccrneoBaiy 3aBUCH-
MOCTh THTPYEMOHW KHCJIOTHOCTH 3aKBACKH OT JIO-
OaBIeHHsT PA3IMYHBIX JIO3UPOBOK SIMMEHHOU MYKH
W OT JUTTENBHOCTH OpOXKEeHHs. 3aKBACKy HCCIe-
JoBay 4epe3 Kaxkaple 60 MHH Tocie 3ameca.
OO1ast IPONOIKUTENBHOCTL JITAHHOW CTaJu COC-
TaBnsvia 480 MUH, YTO COOTBETCTBYET CTaHIApT-
HOMY BpEMEHH TIOTy4YeHHUs! alUIOPHILHON 3aK-
BaCKH TIPH MPOU3BOJICTBE MIIIEHIYHOTO XJIe0a.

Pe3ynbTaThl WccnenoBaHMA BIMSIHUS ST4-
MEHHOW MYKH Ha aKTHBHOCTH MOJIOYHOKHCIIBIX
OakTepuil mpencTaBiIeHsl B Tadmuie 3.

Tabnuna 3 — BnusiHue NMPOAOIKUTENBHOCTH OpOKEHUs auuJo(HIBHON 3aKBACKM C Pa3IMYHBIMHU JIO3UPOBKAMH

STYIMEHHOM MYKH Ha €€ TUTPYEMYIO KHUCIIOTHOCTDb

IIponomxurens | KucinoTHOCTb, Tpajg
HOCTh Jlo3upoBKa sSIMMEHHONW MYKH K Macce
OpOXKEeHUA, MUH | MIIEHAYHON MyKH, %o

0 5 10 15 20
300 5,7 6,0 6,6 | 6,9 5,9
360 6,5 7.4 8,0 | 10,0 6,9
420 7,8 8,1 8,6 | 11,3 8,0
480 8,5 8,9 94 | 12,5 8,7

N3 mnpuBeneHHBIX JaHHBIX BUAHO, 4YTO
BHECEHUE AUMEHHOW MYKHU MPU MPUTOTOBICHUHU
0OCaxapeHHOW 3aBapKH Ul pa3BOJOYHOrO LIUKIIA
3aKBAaCKM IPUBOJAUT K YCKOPEHUIO KHUCIOTO-
HakoryieHus. Hawnmywmmii pesynbrar HaOIo-

JaJicd IIpyu BHECCHUU STYMEHHOM MYKU B KO-
nugectse 5 % — 10 % oT Macchl MyKH B TECTE.
BbL10 ycTaHOBIIEHO, YTO MPU JAHHBIX JI03U-
POBKaxX STIMEHHOW MYKH yXe depe3 6 4 OposKeHUs
3aKBACKH €€ TUTpyeMasi KHCIOTHOCTh YBEITNYHBA-
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nack 10 7,4-8,0 rpan (HeoOX0auMOe 3HAYCHHE TSI
MIPUTOTOBJIGHUS] TeCTa), TOTrJa KaK KHUCIIOTHOCTh
KOHTPOJIBHOTO 00pasiia 3a TO JKe BpeMsl COCTaBIIsUIA
munis 6,5 rpan. JlaneHelee yBeNUdYeHHE T03U-
poBku stameHHOM MykH 10 20 % K Macce MyKH
CHIDKAET KHCIIOTOHAKOIUIEHHE B 3aKBACKE.
Bo3MokHO, OIAronpusTHeIA COCTaB IH-
TaTeTBHON Cpeabl O0YCIOBWIJI TOBBIIICHUE aK-
TUBHOCTH OaKTepHabHON MHKpPO(JIOPH B Ba-
pUaHTax ¢ ONTHUMAJIBHON JO3UPOBKOM, YTO CIIO-
COOCTBOBAJIO YBEIWYCHUIO KHUCIOTHOCTH IIO
CPaBHEHHIO C KOHTPOJIBHBIM 00pa3IioM.

TakuM 00pa3oM, palyiOHATBHBIMH JI03H-
POBKaMH SIUMEHHONH MyKH Ha CTaJdd TPHUTO-
TOBJICHUS 3aKBACKH SIBJISIOTCS JO3UPOBKH 5 % U
10 % x Macce MyKH B TECTe.

HccnenoBana BO3MOXKHOCTh POCTa KyJIb-
Typsl L.acidophilus Ha pa3nmu4HBIX MYYHBIX
cpenax. IlyreM MHKPOCKONMMpPOBAHHS W TOMI-
cyera KOJUYECTBA KICTOK OBbLI BBISBJICH 3HA-
YUTEIBHBIA POCT INTAMMOB MOJOYHOKHCIIBIX
OakTepuil Ha cpene ¢ mo0aBjCHHEM SYMCHHOM
MyKH. Pe3ynbpTaThl HCCleIOBaHUN IIpelcTaB-
JIEHBI Ha PUC. 3.
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Pucynok. 3 — Poct Lactobacillus acidophilus B anumodunsHo# 3akBacke (1 — mimeHrnYHOH) (2 — ¢ 100aBICHUEM

5% -10% suMeHHOI MyKH)

3akniouenue

IloBrITIIEHHE 6HOTCXHOJIOI‘I/I‘I€CKOI>1 aK-
TUBHOCTH JIPOXIKEH M MOJIOYHOKHUCIBIX OaK-
Tepuii B oOpasne ¢ BHecenneM 5% - 10% su-
MEHHOW MYKH TI0Ka3aJi0, YTO JaHHAs JO3UPOBKa
obecrieunBaeT CMMOMOTHYECKOE Pa3BUTHE Kak
JPOXOKEBOU, TaK U MOJIOYHOKUCIIOW MHUKpOdII0-
pol [12]. 310 00YCIIOBIEHO BHECEHHEM C SIMEH-
HOW MYKOW JONOJHUTENBHOIO KOJIWYECTBA JIEr-
KOYCBOAEMBIX IMMTATCIIbHBIX BCIICCTB!: 6€HKOB,
VIIIEBOIOB, MakKpO- W MHKPORJIEMEHTOB, BHTa-
MHHOB, SBJISIFOLIMXCS HEOOXOMUMBIMU (haKTOpaMu
pocTa ApoxKer 1 MOJIOUHOKUCITBIX Oaktepuit. [Tpu
9TOM yIydllleHHe OHOTEXHOJIOTMYECKHX IOKa3a-
Tenmel 3akBacku ¢ BHecenueM 5 % — 10 % sm-
MEHHOH MYKH COIPOBOXIIACTCSI COKpAIllCHHEM
rieproza ee co3peanus Ha 60-120 MuH.

[IpoBenennbie McCNENOBaHUS TTO3BOIMIIN
pa3paboTaTh HOBYIO TEXHOJIOTHIO TPUTOTOBIIE-
HUS aluA0PUILHON 3aKBACKH C WCIIOIB30BAHMU-
eM SUMEHHOW MYKH, KOTOopas oOoramaer aMu-
HOKHUCJIOTHBIH M BUTaMUHHBIM COCTaB IIWTa-

10

TEIBHOr0 CyOcTpaTa M IO3BOJISICT HE TOJIBKO
WHTCHCHU(HIIMPOBATH TIPOIECC MPUTOTOBIICHHS
3aKBAaCK{, HO W YJIYYIIUTh €€ OMOTEXHOJOTH-
YyecKHe CBOMCTBA.
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I'IFOTEHCI3 HAH OHAIPY TEXHOJIOI'UACBIH XKETLJIAIPY

'H.C. MAILIAHOBA, 'T'.b. TOKMAXAHBET

(* C.Ceiipynun ateinaarsl Kazak arporeXHuKajibiK YyHHBEPCHTETI,
Hyp-Cyiaran kanacel, Kazakcran)
Email: nurmashanova@gmail.com, guli_tokmahanbet@mail.ru

byn maxanaoa oacmypai emec yHOapovl KOJ0AHA OMBIPLIN, UETUAKUAMEH AYbIPAMbBIH A0AMOap2a
apHan2an 2IOMEHCi3 HaH OHIMOEPiH OHOIPYOIH MEXHOI0ZUACHIH JHeeminoipy ycovinolizan. I nitomenciz nicipinzen
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OHIMOEPOiH RICIpy CAnAcvIH HCAKCapmyOvlt, HAH HCYMCAZLIHBIH KYPbUIBIMbIH HCAKCAPMY HCIHE HAHHBIH COHZbL
KOJ1IeMin yi2aiumyovly apmypJii MyMKIHOIKmePiHe W0ty HeacaiviHovl. 3epmmey 0apvlcblHOa Kypiul nen ycyzepi
yHOapuinvly Kocnacotha 5%, 10%, 15% meonwepinoe 3v12olp YHbIH KOCbln HaH nicipindi. Kamolp uney ke3inoe
0apnvlK peuenmypansvlk KOMHOHEHmMMmeEPMEH 0Oipze 3bl2blp YHbl KOCHLIObl. 3biblp YHbl KOCbUIZAH Kypiui nex
Jcyeepi YHOapuinblH, KOCRACHIHAH RICIPINZeH HAH JHCAKChl 0P2AHONIENMUKAIBIK CAna Kopcemxkiuimepine ue 60.10bl,
Oipak; nicipineen oHimuiy 6eminde xiwizipim sncapvikmap naiioa 6010vt. Hanza mon xow uici 6010bwt. 3b120lp YHoIHBIH
naiipl3vl APMKAH CAlbIH NICIPINZeH HAHHLIY 0dMI Oe QUKbIHOANQ Mycmi. O3ipiieHzeH peuenmypa OmaHoblk,
OHOIPICMIH 2/II0MENCI3 a3bIK-MYIIiK AcCOPMUMEHMIH KeHeiimyze MyMKIHOIK Oepeoi.

Herisri ce3nep: rijioreH, rjJ0TeHCI3 HaH, eJINAKHUS, 3bIFBIP YHBI, KYPilll YHBI, 5KYrepi YHBI,
XMMHSAJIBIK KYPaMBbl.

COBEPHIEHCTBOBAHME TEXHOJIOTI'MU ITPOU3BOJACTBA BE3I'JIIOTEHOBOI'O
XJIEBA

'H.C. MAILIAHOBA, 'T'.b. TOKMAXAHBET

(‘Kaszaxckuii arporexundeckuii ynupepcuter umenn Cakena Ceiidyiuna,
r. Hyp-Cyaran, Kazaxcran)
Email: nurmashanova@gmail.com, guli _tokmahanbet@mail.ru

B oannoii cmamoee npedcmagneno cogepuiencmeosanue mMexHoN0ZUU NPOU3BOOCHEA DE32TIOMEHOBBIX
X1€000yn04HbIX U30enuill 01 100eil, Cmpadarouiux yeauaKuel, ¢ UcCnol1b306aHUeM HEMPAOUUUOHHOU MYKU.
Ilposeden 0030p paznuuHbLIX 603MOICHOCHICH ROBLILIEHUA KAYECHEA GbINEUKU 0e32110MeH08bIX X1e00-
0y10uHbIX U30enuil, 6bIPAGHUBARUA CIMPYKIMYPbl MAKUUIA U YEe/IUUeHUsI KOHEUH020 00bema Xneba. B npouecce
UCCIe006AHUA BHINEKAU X1€0 U3 CMeCU PUCOBOU U KYKYPY3HOI MYKU C 00OaeieHuem JbHAHOU MYKU 6
konuuecmee 5%, 10%, 15% 63amen wacmu Kykypy3Hoit u pucogoi myku. JIoHaHylo MyKy 6HOCUIU 8mecHe CO
6écemu peuenmypHviMu KOMHOHEHmMAmMu 6 Xooe 3ameca mecma. Xnef, 6bINEUeHHbLHl U3 CMeECU PUCO6OI U
KYKypY3HOU MyKU ¢ 000ag1eHuem JbHAHON MyKU, UMel XOpouiue opzanoilenmuiecKue noKazameiu Kauecmaed,
HO 6blneueHHbvle uzdenus OvliU ¢ NOOPLIGAMU U MPEWUHAMU HA nosepxnocmu. Apomam 6wvl1 npucyuy
xneonomy. BKyc evineuennozo xnefa npu ygenuuenuu npoueHma JibHAHOU MYKU CHAHOBUICA 00/lee APKUM.
Pazpabomannasn peyenmypa no3eonum pacuiupumov AcCOpmumenm 0e32110meno6biX NpooyKmos NUmMaHus
omeuecmeeHH020 NPOU3EO0CHIBa.

KiioueBble cj10Ba: IJIOTeH, 0e3rIIOTEHOBBIH Xj1€d, LeJIUaKusl, JbHAHAST MYKa, PUCOBas
MYKAa, KYKypy3Hasi MyKa, XuMHYeCKHe CBOICTBA.

IMPROVEMENT OF GLUTEN-FREE BREAD PRODUCTION TECHNOLOGY
'N.S. MASHANOVA, 'G.B.TOKMAKHANBET

(‘Kazakh Agrotechnical University named after Saken Seifullin, Nur-Sultan of Kazakhstan)
Email: nurmashanova@gmail.com, guli _tokmahanbet@mail.ru

This article presents the improvement of the technology of production of gluten-free bakery products for
people suffering from celiac disease, using non-traditional flour.. A review of various possibilities for improving
the quality of baking gluten-free bakery products, leveling the crumb structure and increasing the final volume
of bread is carried out. In the course of the study, bread was baked from a mixture of rice and corn flour with
the addition of flaxseed flour in an amount of 5%, 10%, 15% instead of part of corn and rice flour. Flaxseed
flour was added together with all the prescription components during the kneading of the dough. Bread baked
from a mixture of rice and corn flour with the addition of flaxseed flour had good organoleptic quality
indicators, but the baked products were with explosions and cracks on the surface. The aroma was characteristic
of bread. The taste of baked bread became brighter as the percentage of flaxseed flour increased. The developed
recipe will expand the range of gluten-free food products of domestic production.

Key words: gluten, free-gluten bread, celiac disease, flaxseed flour, rice flour, corn flour,
chemical properties.

Kipicne XaHFa COH» JEMEKIII, Ka3ipri TaHIa JacTapxa-
bunait yHbIHAaH jKaca/FaH HaH — XallbIK- HBIMBI3/IbI HAHCHI3 €IECTETY MYMKIH eMec.
TBIH €H KOl TYyThIHaThIH eHiMi. «HaH — gacrap-
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JlereHMeH, AOCTYpJi HaHIbl TYTHIHA aj-
MaWTBbIH, LEIHAKUSIMEH aybIpaThlH XaJIBIKTBIH
Oenriai Oip ToObI Oap. llenmakus aypybl — OyI
JOHII Jakpuimapaa (Oumaid, Kapa Oumai, CyJIbl,
apra) Ke3JeceTiH aKybI3/pl (TIFOTEHII) KaObLi-
nail anMaybiHa OaiJIaHBICTBI Tya Maijga OoJFaH
aIllpl iMeKTIH CO3bUIMabl aypysL|1].

Makananbiy e3ekTiiri: Kasipri tanaa ie-
JMUaKUsIMEH aybIpaThIH ajamJiap CaHbl KypT ecy-
ne. LlenmakusiMeH aybIpaThlH HayKacTap.IblH
eMJICYIIH JKaJFbI3 THIMII Omici — TJIFOTEHCI3
nueranbl ycrany. OcbifaH OaiylaHBICTBI KeTTe-
TeH OHIIPIC OPBIHIAAPHI TaFAMJBIK KYHIBLIBIFBI
JKOFapbl OHIMAEP i JaibIHay JKOJbIHA TYCTI.

Byn 3eprrey KyMBICBIHBIH Makcatbl (u-
3UKa-XUMUSUIBIK, KACHUETTEPIH 3€pTTEY HETI3IHIC
TJIFOTEHCI3 YHAAP/Ibl Naii/iajaHa OTHIPBIN TIFOTEH-
Ci3 HaH OHIMJEPIH OHMIPY TEXHOJOTHSICHIH Ke-
TUIAIPIM, PEENTYPACHIH 33ipiiey OOJIbI TaObLIa/IbL.
Ochbl MaKcarTa KeJeciziell MiHIeTTep KOHbULIBI:

o I[lukizaTTapAplH  XUMHSIBIK  JKOHE
TaraMJIBIK KYHIBUTBIKTAPEIH aHBIKTAY;

o JlaliblH OHIMHIH OpPraHOJCHTUKAJIBIK
KOPCETKIITEPiH aHBIKTAY;

o JlaliplH  OHIMHIH
KOPCETKIITEPiH aHBIKTAY;

Tapuxu TyYprblIaH aifaHia, LeIHAKUsSI
aypybl CHpEK Ke3/IeCeTiH aypy OOJbIN CaHAIJIBbL,
OJ1 HETI3IHEH 1lIeK MaibaOCOPOLUACHIHBIH THIITIK
Oenrinepi Oap Oananapra ToH. Anaiiia, HEIHAKUSI
aypysl Typaibl HJesulap COHFbI OHXXBULIBIKTap/Ia
Te3 AAMBIIT KeJle Tl )KoHe Kazip O epeceKTepie Kui
Oaiikananpl. Kasipri yakpITTa on epecekrep MeH
Oananapma IamMaMeH Oipeil Jopexene IuarHo3
KOMbUTFaH [2].

Lenuakust aypybl FeHETUKAJIBIK CE3iMTal
ajaMap/ia JaMUbl, ollap KOpIIaFraH OpTaHBIH
Oenrici3 dakropiapbiHa jkayan peTiHue UMMYH-
IBIK PEAKIUAHBl JambITansl [3]. AMepukas-
JBIKTap MEH eypONalibIKTap apachlHia aypyAblH
0,5% - 1,0% apanbIFelHIa €KEHIH XYPri3iireH
3epTTeyiiep kepcerti [4].

Kazakcranma nenuaxusi aypyblH 3epTTey
Tek Oananap apachiHaa >Kypriziired. PecryOmum-
KaJa JKYPri3UIreH 3MHIeMUONIOTHSITBIK 3epTTey-
mep 1: 262 xwuimikmeH Oanamap apachlHaa
LIEJIMaKKsl aypybIHBIH TapalyblH aHBIKTaIbI[S].

LennakusiMeH aybIpaThiH agaMiap eMip
0OiBl TJIIOTEHCI3 JMETaHbl YCTaHYbl KEpeK.
[moTeHci3 eHIMIEpal OHIIPY VINIH KOJNJaHbI-
JIATBIH HETI3rl IIMKI3aTTapblH Ti3iMi aWTap-
JBIKTAl KeH eMec, Heri3iHeH XKyrepi, Kypim »xo-
HE COsl YHBI, COHJIali-aK TIIOTEHCI3 KpaxMaiMeH
(kyrepi, KapTom, Kypiml >oHe Oujai) Iek-

(U3HKa-XUMHUSITBIK
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teneni. COHbIMEH KaTap, KOFaphbl CYPBINTHI KY-
pilll YHBI, Taphbl, TOTTI JIFONIMH YHBI )KOHE OypIaK
aKybI3bl KOJIJAHBUIAJbL. ACCOPTUMEHTTIH all-
yaH TYPJUTN XOII HICTI KOCHaJapiIblH KeH
ayKBIMBIMEH TOJNBIKTHIPBIIAAbI [6].

Lenuakust aypybl Ke3iHae Oacka jaa aypy-
nap naiinaa 6onanel. Kanmare! kanaenui, Gpocdop,
cirtimi ocdaTasza, XOIECTEPUH, JTUIHATEP TCH-
reii HOpMaJaH TOMEH, acKa3zaH COJIHIH KpII-
KBULIBIFBI TOMEHICH [ 7 ].

Kbl calibIH TIFOTEHCI3 TaraMfa MYKTax
afgamuap keoOewin kenemi. Kasip oTaHIbIK ©H/II-
picTe TJIOTEHCI3 OHIMICPAIH aCCOPTHMEHTI
IIEKTEYJN €KeHIH aTam oTKiM Kejiemi. OHBIH Ke-
HEI01 TJIOTEHCI3 INUKI3aTTHIH JKaHa TypJiepiH
KOJITaHYy apKbLJIbI MYMKIH OOJajbl.

LlenuakusMeH aybIpaThlH HAyKaCTapIbIH
KKETTUIIH KaMTaMachl3 €Ty MoceleNiepiH mIery
YIIH TJIOTEHCI3 HaH OHIIpy TEXHOJOTUSICHIH
a3ipIiey OOMBIHIIA 3EPTTEYIIED HKYPri3UIIi.

3epmmey mamepuanoapsl men adicmepi

3epTTey HbBICaHBI - TJIFOTCHCI3 HaH (HaH-
HbeIH OipHemie Typi). Camaiblk KepcerkimTepi,
OPTaHOJICTITUKAJIBIK, (PU3UKA-XHUMHUSIIBIK KOPCET-
KIIITEpi 3epTTEeNIl.

JlaliblH ©HIMHIH OpraHOJICNITHKAJIBIK Oara-
JIaybIH JICTYCTALMSUTBIK KOMHCCHS Oec OalbIK
KyiieMeH xyprizui. OpraHoienThkasibK Oaranay
Ke3IHJIe OHIMHIH CBIPTKBI TYPi, TYCI, HiCl, IoMi,
KOHCHCTCHITMSCHI CHSKTBI HETi3ri cama Kepcer-
KIIITEPIHE COMKECTIT aHBIKTAJIIBL.

JlaiibiH eHIMHIH bUIFAIABLIIBEBIH MeMCT
21094-75 «Han »xoHe HaH-TOKaIl eHiMaepi. bli-
FAJIIBLIBIKTBI aHBIKTAY 9JiC1» OOMBIHIIA aHBIK-
tanael. MemMCT 5670-51 «Han >xoHe HaH-TOKAII
oHiIMJepl. KBIKBUIABIKTEI aHBIKTAY 9JIICTEPi»
OOMBIHIIIA KBIIKBULABIFEI aHBIKTAIALI. MeMCT
5669-51 «Han >koHe HaH-TOKAIl OHIMAEDI.
KeyekTiTiKTi aHbIKTay 9/1ici» OOMBIHIIIA OHIMHIH
KCYEKTLIIr aHBIKTAJIIbIL.

['moTenci3 HaHHBIH pelenTypachlH d3ip-
Jiey YIIiH YHHBIH KelOip TypliepiHiH XHUMHUSIIBIK
KypaMbIHa Tajijiay *acasjbl.

YHHBIH canajblK CHIAaTTaMachl  Kejeci
craugaptrap OoibiHmEA aHbKTAImE: MemCT
31645-2012 «bananap TaraMbl eHIMJICpiHE apHa-
FaH yH. TexHUKaJBIK MapTTap» (KapaKyMbIK YHBI,
Kypitn yHbI, Tapbl yHbI), MeMmCT 14176-69
«Kyrepi yHbel. Texuukanslk mmaptrap»; TLI
10.61.23-007-0069224072-2016  «3pi¥blp  YHBL
Texaukanblk 1aptrap». KockiMilia Marepuaniap
peTiHAe JKyrepi Kpaxmaybl MalAalaHbUIIBl -
MemCT 32159-2013 «Kyrepi kpaxmanbl. YKaursi
TEXHUKAJIBIK ILIAPTTAP».
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OKCIEPUMEHTTIK 3epTTeyNIep/iH HOTHXKe-
Jiepi yIII mapasuiellb eJIIeMHEH aHBIKTAIFaH Op-
Tamra apupMETHKAIBIK MOHACPMEH YCHIHBUTFaH.

Homuoicenep scane onapost mankpliay

I'nroTeHci3 eHIMAEPAl OHIIpYTe apHATFaH
IIMKI3aTThIH MEPCICKTUBAIBIK TYPJICPIH aHBIKTAY

YILIH A3CTYPIi eMeC YH TypJIepiHe Taiaay
Kypriziaai (1-kecte) jKoHe Jie YHAAPBIH OapIIbIK
TYpPJEPiHJIET] TIIOTEHHIH KypaMbl pYKCAT €TUIreH
JICHT €l 11 KOPCETTi.

Kecte 1 — JlocTypii eMec yHAAPABIH XUMHSIIBIK Kypambl (100 1)

¥uueiH | Taper | Kypim | XKyrepi | Kapakymbik | 3birbIp
Typepi
Kepcerkimrep
Axys3aap, T 11,0 12,5 8,3 11,0 36,0
Maiinap, T 2,0 1,9 1,2 2,0 10,0
Kewmipcynap, r 81,6 68,2 75,0 79,0 9,0
JKachIHEIK, T 0,39 2.4 7,3 10,6 4.5
Kynaimniri, r 0,51 0,75 0,8 2,0 3,9
I'mroten, mr 1,3 1,0 1,5 1,5 1,6
Hopminiri, kxan 364 323 340 347 270

Xorapelgarel KecTeleri yH TYpIJepiHig
TajjayblHa CYHEHE OTBIPBIN, TJIFOTCHCI3 OHIM-
JIEpIH aCCOPTUMEHTIH KEHEHTY, TaFaM/IbIK KYH-
JBUIBIFBIH APTTHIPY VIMIH 3BIFBIP YHBIH KOCY
THIMI OOJIBIN TaObLIaaAbl. 3BIFBIP YHBI — OYJT 6H-
Iipic sKaFaaibIHAa apHaibl TEXHOJIOTHSIMEH JKa-
cajiFaH ©HIM. 3BIFbIP TYKBIMBIH YHTAKTAII, aJIbIH-
FaH MaccaHbl MaWCBhI3NAH/ABIPY APKBUIBI 3BIFBIP
VHBIH aJIaMblI3.

Ochbl yakpITKa JeiiH Oi3MiH €€ 3BIFBIP
YHBIHAH KacaJFaH TIIOTEHCI3 YH OHIMJEpiHIH
accoptuMenTi a3ipieHOered. CoHbIMEH Oipre,
MbIcaJibl, OUHIISHIUAAA 3BIFBIP YHHBIH KOJIJIa-
HBII TJIIOTEHCI3 HaH, KOHAUTEPJIIK OHIMIEp, Ma-
KapoH eHIMJICpiH mbIFapaisl [8].

3bIFBIP YHBIH aJJaMHBIH TAMaKTaHy paiyo-
HbIHA EHTI3reHJe, €H alAbIMEH, acKa3aH-iIIeK
JKOJIZIAPBIHBIH KAJIBIIIKA KENyiHe bIKIai erefi [9].

CoHJpIKTaH KYpIII MeH Kyrepi YHIapbIHA
3BIFBIP YHBIH KOCBHIN TIIIOTEHCI3 HaH MICipy OH-
TaIbl 0O0JIBIN TAOBUIIBI.

Yneinepoi oaitvinoay

3eprrey OapbIChiHAa KYpilll TeH Kyrepi
YHAApBIHBIH KoctackiHa 5%, 10%, 15% wmeme-

piHIle 3BIFBIp YHBIH KOCHINT HaH micipinai. Ka-
MBIp HWJICY Ke3iHjae OapibIK pelenTypaiblK KOM-
MOHEHTTEPMEH Oipre 3bFBIP YHBI KOCBULIBL Ka-
MBIPJIBIH ~ KUTEreiali KOHCHCTCHIMSIIBI OOJFaH-
JIBIKTaH, ey MUKCEPIH KOMErIMEH Kypri3iiii.
Penent Oo¥bIHINA MafiBIHAANFAH ILIMKI-
3aTTapbl OIPTEKTI Macca ajblHFaHIIA apajac-
THIpBIIaE! koHEe 80-90 MUHYTKA KBUTBI JKepie
alIbITyFa KalJbIPbUIaAbl. AINBITYIaH KeWiH
KOCTIAChl apallacThIPBUIBIN, Hicipy TabarbIMeH
(kanmemThIH 2/3 06miri) TONTHIPBIIAABI KOHE
KaMbIpbl KoTepy ymin 25-35 munyt 35-38°C

TeMIeparypaja JKoHE J€  CalbICThIPMaJIbl
bUTFIIBLIBIFEL  70% OONATBIH JKBUIBI JKEPIIe
KaJnapIpbutafael.  [licipy aiablH aja  KbI3JbI-

peutran nemte 180-210°C temmeparypama 30-
40MuH capbl KOHBIp KaOBIK Makjga OoyFaHFa
neitin  micipizeni Ilicipep anapiHga JadbIH
OHIMHIH OCTIHJEr1 YJIKeH *KapbIKTapbIH aJIIbIH
aly YIIH KaMBIPABIH OCTiH BUIFAIIAHIBIPY
kepek. [licipinren HaH TemeHri l-cyperre
KOpCeTUITeH.

1-ynri

Cyper 1 — I'mtoreHci3 HaHOapABIH yiriiepi

2-ynri
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XKorapplga KenTipinreH yaTiepaeH 2-
YIri TaHAauabl, OWTKEHI OpraHOJCHTHKAIBIK
KepcerkimTep OolbiHIIA on Oacka yuiriiepre
KaparaH/ia KaKChl.

Han enpipiCiHIe KaMbIpIbl alllbITy Ma-
HBI3ZBI poll aTKapaabl. KaMbIpibl alibITy Ke3iH-

Kecre 2 — Hanzpl amibITy jKoHE MiCipy YaKbITHI

Jie Kypaenm OWOXMMUSIIBIK TPOIECTEp KYpei,
OHJla YH, aIlbITKbl JXoHE 0acka MHKpoopra-
HU3MIEp (EepMEHTTEpiHIH 63apa 9peKeTTecyl
MaHBI3IBl POIT ATKAPAIBL.

2-kecTefe 3epTTeieTiH 3 YATiHIH HaH
aIIBITY KOHE IMICIPY YaKbIThl KOPCETITCH.

Yurinep | Awmy yakeitel, MuH | Ilicy yakbIThl, MHH
1-ynri 90 42
2-ynri 90 35
3-yari 90 40

Bapneik 3 ynrinepai 2-KecTeieH Kepil
OTBIPFAHBIMBI3JIAM, AUIBITY YaKbITHl 90 MUHYTTHI
Kypaiapl, Oipax micipy yakbIThl OOWBIHINA 2 YIITi

Kecre 3 — HanHbIH (U3HKa-XUMUSIIBIK KOPCETKIIITEPI

1,3 yiriiepMeH callbICTBIPFaHza IICY YaKbIThI
35 MUHYTTBHI Kypaiabl.

HanubiH (QH3UKa-XUMUSITBIK KOPCETKIII-
Tepi 3-KecTee KeNTipUIreH.

CriHama Canmarsl, | Kemewmi, | Keyekrimiri, | KelmKkpUiasuisirbl, | bliFanapuibEsl
r cM3 /v % rpag H

1 ceiHama 285 310 33 2,2 47

2 cplHaMa 270 290 37 2,2 45,0

3 ceiHAMa 280 300 30 2,2 45,5

JKorapblaarsl KecTene KepCceTiirenaci 2-
YJITiZleri TIIIOTEHCI3 HaHHBIH KeyeKTLTiri — Oip
KaJIBINTHl KEYyeKTi, BUIFAIJBUIBIFBI — ©31HE TOH.
JlaliblH ©HIM pelenTypachlH XKacayabl 2-YIiri-
JIET1 IIFOTEHCI3 HaH OHTAMIBI OOMBII MIBIKTEIL.

3bIFBIP YHBI KOCBUIFaH KYPII TIeH Kyrepi
YHIapbIHBIH KOCIIAChIHAH MICIPIIreH HaH KaKCh
OpTaHOJNCNITHKAIIBIK cala KepCeTKIITepiHe ue
Oonael, OipaK MICIpUIreH 6HIMHIH OeTiHae
KIIIKEHEe JKapbIKTap mNaiga Ooyasl. Hanra ToH
XOII WicTi OONapl. 3BIFBIP YHBIHBIH TTalibI3bl
apTKaH CadblH IICIPUIT€H HAHHBIH JIOMIHJIC
alKpIHIa/1a TYCTI.

ManiMmerTepre Tanjay JKacalbIHbIN, Ka-
ObUIIaFaHHaH KeWiH, 3BIFBIP YHBIH KYPIII JKoHE
JKYTepl YHIAPbIHBIH KOCTIACHIHAH JKaCAJFaH HaHFa
colikecinme 10% memepinie KOChUTYbl HAHHBIH
OyJ1 Typi YIIIH OHTAHIIbI €KSH/IIr aHBIKTAJIIBL.

Kopvimuinoot

XKyprizinren XKymbICTapIblH HOTHXECIH/IE
3BIFBIP YHBI KOCBUIFAaH TJIFOTEHCI3 HaH JACTYpIi
HaHJIBI TYThIHA AJIMAMTBIH, XaJIBIKTBIH Oerii Oip
TOOBIHA KATATHIH aIaMJIap TaparblHAH CYPaHBICKA
ue Oonmajpl, OMTKEHI 3bIFBIP YHBI TEK TaFaMIIbIK
€MeC, COHBIMEH KaTap OWONOTHSUIBIK KYHIBUIBI-
FBIH apTThIpasbl, OYI IEMHAKUSIMEH aybIpaThiH
HayKaCTapIblH METACHIHA KaXKeT.
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JlaiiblH eHIMHIH OpTaHOJICNTUKAIBIK, (u-
3UKa-XUMUSUIBIK, ~ KOPCETKIIITEpI  aHBIKTAJIBL.
JaiibIH eHIM perienTypachiH xacaya Ne2 yarineri
[VIFOTEHCI3 HAaH OHIMI OHTAIUIBI OOJIBII MIBIKTHL

['moTenci3 HaH OHIMJEPIHIH accOpTH-
MEHTIH KEHEWTY >KoHE HaHHBIH TaFaMJIbIK >KOHE
OMOJIOTMSUIBIK KYHJIBUIBIFBIH apTTBIPY Makca-
teiHga C.Celidymmn arbiHgarel Kazak arpo-
TEeXHUKANBIK YHUBepCcHTETiHIH «HaH >koHe HaH-
TOKAIll OHIMACPIH OHJIIPETIH 3KCICPUMEHTTIK-
OHJIIPICITIK IEXIHAa» 3bIFBIP YHBI KOCBUIFaH
[IFOTEHCI3 HAaHHBIH PEIENTICI 931pJICH .
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@KAHAPMAI — KABAHJIBIKTAFBI BY KbICBIMbI» KAHAJIbI BOMBIHILA BY
OHJIIPY KA3ZAH/BIFBIHBIH BEPLIIC ®YHKIUSICHI

'M.A. JDKAMAHBAEB, 'E.K. MYCAFAEB

('«AJIMATBI TeXHOTOTHSIBIK ynuBepcurteti» AK, Anmarel, Kazakcran)
E-mail: dzhamanbaev@mail.ru

Maxkanaoa 6y eHOipy Ka3anObizblHOGZbL 0Y KbICbIMbl MEH KA3AHOBIKKA Oepesiemin JHcanapmaii Moauepiniy
apanapvinoazel AHATUMUKATBIK MAYenouliKk (MamemMamuKkanvlk mooens) aiviHzan. Mamemamukanvlk Mooens
«rcanapmail — KazanoblKmazel 0y KbICbIMbL) KAHAIbL OOUbIHWLA MIIHCPUOETIK IHCOIMEH ANbIHZAH CUNAMMAMAZA
cyitene omuipoin anvikmanzau. Toxcpubenix cunammama 03 kezezinoe M.II. Cumoro scone E.Il. Cmepanu macini
apkeLisl 0HOeneodi. by Kazanovizvinoazel 0yoviy o32epy ounamuxacvt Matlab (Simulink) mooenvoey opmaceinoa
Moodenvoenzen. Maxanaoa kenmipinzen Hamudicenep 0y oHOIpyoezi 0y KblCbIMbIH MYPAKMAHObIPY JCYilecin Kypyoa
Konoanvic mabaowt. /lonipex aumcax, asmomammol pemmeyiuimiyy OPHLIKMbUIbIK AUMAZbIH MYPEbl3yod, COJl
CUAKMbl, MEXHOI0ZUATIBIK Rpoueccmepze KoUbLIAmblH Mananmaposbl KAHAZAMMAHOLIPAMbIHOAl pemmeyiuiminy
Oanmay napamempiepiniyy ONMUMAanNObIK MIHOEPIH ecenmeyoe naioananaosl.

Heri3ri ce3mep: 0ackapbLIaThIH 00bEKT, MATEMATUKAJBIK MOJe]b, T3KpUOeTik oTmei
cunarrama, oepiiic pynkuuscel, 1uddepeHuUANABIK TEHALY, ayAaH TICLII.
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HEPEJATOYHASA ®YHKIUS ITAPOBOI'O KOTJIA 110 KAHAJY «IIOJJAYA
TOIIVIMBA — TABJIEHUE ITAPA HA BBIXOJE KOTJIA»

'M.A. JDKAMAHBAEB, 'E.K.MYCABAEB

('AO «AIMATHHCKHIi TeXHOIOTHY eCKHii yHUBepcuTeT», Aimartbl, Kazaxcran)
E-mail: dzhamanbaev@mail.ru

B cmamyve nonyuena ananumuyeckaa 3a6ucumocmov (MAmemMamuiecKas mooeib) Mexcoy oagnienuem
napa na vixode nApOB0O20 KOMAA U MONIUEd, N00asaemozo 6 komei. Mamemamuueckan mooensv onpeoenena
HA OCHO6e XApPAKMEPUCMUK, HOJIYUEHHBbIX IKCHEPUMEHMAIbHO NO KAHALY «MONIUEO - OAGlleHUe napa 6
komae». Oopadbomka IKcnepumenmanvHvlX 0annvix ocyujecmenena memooom M.II. Cumor u E.II. Cmeghanu.
Junamuka uzmenenus oOaeeHus napa 6 nNApoeoOM Komiae moodenupyemcs 6 cpede mooleauposanus Matlab
(Simulink). Ilonyuennas modenv 0Oyoem uUCROIBL306AHA NPU PA3PAOOMKE ABMOMAMUYUECKOU CUCHEMDbl
pezynuposanus npoyecca napoodpaszoeanus. B uwacmnocmu, npu ycmamnoeienu u ooénacmu ycmoiqueoi
pabomel pecynamopa, npu 6vlGOpe ORMUMAIbHLIX 3HAYEHUN RNAPAMEMPO8 HACMPOUKU pezynamopd,
Y00671€mMEOPAIOWUX 3a0AHHbIE NOKA3AMEIU KAYeCmea MexXHO102U4ecKUX RPoueccos.

KualoueBble cjioBa: 00beKT yNpaBjeHUsl, MaTeMaTH4decKas MoAedb, IKCIEePHUMEHTAIbHAA
nepexoHasi XapaKkTEePUCTHKA, MeTO] MJomiageii, mepegarounas (pyHkuus, tuddepeHunaibHoe
yYpaBHeHHe.

STEAM BOILER TRANSFER FUNCTION THROUGH FUEL SUPPLY - STEAM
PRESSURE AT BOILER OUTLET

'M.A. DJAMANBAYEV, 'E.K. MUSABAEV

(‘«Almaty Technological University» JSC, Almaty, Kazakhstan)
E-mail: dzhamanbaev@mail.ru

The article provides an analytical relationship (mathematical model) between the steam pressure at the
exit of the steam boiler and the fuel supplied to the boiler. The mathematical model was determined on the basis
of the characteristics obtained experimentally through the channel '"fuel - steam pressure in the boiler'. The
experimental data were processed by the method of M.P. Simo and E.P. Stephanie. The dynamics of the change
in steam pressure in a steam boiler is simulated in the Matlab (Simulink) simulation environment. The resulting
model will be used to develop an automatic control system for the vaporization process. In particular, when
establishing the region of stable operation of the regulator, when choosing the optimal values of the tuning
parameters of the regulator that satisfy the given quality indicators of technological processes.

Key words: control object, mathematical model, experimental transient response, area
method, transfer function, differential equation.

Kipicne TEPIHIH MEXaHUKAJIBIK 3aKbIMIaHyaapbl [1], sKo-

Kazipri 3amaHfbl SHepreTuka Heri3iH ipi JIOTHSUIBIK TYPFBIZIA - aTMocdepara KeTeTiH OThIH-
XKBUTY 3JIeKTp craHmmsuiapsl (JK30), eHmipicTik HBIH OJKaHy eHiMIepiHaeri (TyTiH Tra3aapbl)
JKBUIBITY Ka3aHJBIKTapbl, OHIIPiCTEpIl KbLTY- SKOJNOTHSUIBIK, KayINTi 3aTTap KOHIIEHTPAIUSCHIH
MeH kabJpIKTay JXy#enepi, op TypJi Makcat- TeMeHieTy mpodneManapsl [2]. OchlHmai ONKbI-
Tarbl TOHA3BITKBIII KOHIBIPFBLUIAP, KENTIPy KOH- JIBIKTap/ibl MEIITIHILE a3aiTy OapbIChIHAA SACTTE
JBIPFBUTApBL KoHE T.0. Kypaiapl. Comapasiy aBTOMATTaHbBIIPy Maceneci keTepiieni [3].
IINHAE Ka3aHIBIK KOHJIBIPFBICHI JKBUTY CTaH- Onerre Oy KasaHABIFBIHAA OTETIH IIPO-
IUSICBIHBIH HETi3rl OYyBIHAApBIHBIH Oipi OO 1eccTepAl aBTOMATThI PETTey YIIiH OacKapbl-
TaOBUIAJIBI, OHBIH CEHIM/II J)KOHE THUIMII KYMBICHI TaThIH 00beKTiep IiH (Oy Ka3aHbl) MaTeMaTHKA-
TYTacTail J>KbUIY-DHEPTeTHKAIBIK SKYyHenepIiH JMBUIK ~ MOJenbjaepi Oenrimi  OOmybl  Kaxer.
THIMOUIINH  aWKBIHAAHABI Jecene  Oomajbl. [IpakTHKaIbIK TYpPFbIIa OOBEKTUICPAIH MaTe-
Kbty Ka3aHIBIKTaphIH MaiganaHy OapbIChIHIA MaTHKaJIBIK MOJCIbACPIH alyablH OipaeH Oip
oznerTe Oipa3 Macesenep TybIHAAWIbl. MbIcaFa, JKOJIBI — TOXKPHUOCIIK JKOJIMEH allbIHFaH CKIIiH
MEXaHUKaIbIK TYPFbIIA — Ka3aHABIK 3JIeMCEHT- KHCBIFBIH OHJCY. OHICYIiH ofeTTe TYpidi To-
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cinaepi 0ap, JereHiMeH IAJIJIIri KOFaphbl TACLI-
nig 0ipi — ML.II. Cumoro xone E.I1. Credanu
tocimi. Keline Oy Tocinmi «aymaHmap ToCLmi»
nenre aTaiinsl [4,5].

3epmmey mamepuanoapsl men adicmepi

3epTTeneTiH 00beKT peTiHae Oy eHmipy

Ka3aHIbIFbl KAPACTHIPHLIAIBL.

MakajlaHblH HEri3ri MakcaTbl, Oy KbI-
CBIMBI MEH Ka3aHJBIKKa OepesieTiH kaHapMaii
MOJIIICPIHIH  apajapblHIarbl  TIXKPHUOETIK
TOYCNIUIIKTI ©HIEY apKbUIbl, «KaHapMail —
Ka3aHIBIKTaFbl 0y KbICHIMBIY» KaHaJIbl OOWBIH-

ma Oy Ka3aHABIFBIHBIH MaTeMaTUKa-JIbIK MO-
JebiH alKBIHAAY.

3epTTey Tocili — THKPUOETIK EKITH KH-
ceirblH MLIT. Cumoto sxone E.I1. Credanu tacimi
apKBLIBI OHICY

Hoamuoicenep cane 01apovl maikvliay

OObeKkTiHIH MaTeMaTHKaJIbIK MOJEIIH
OOBEKTIHIH KIPICTIK ’KOHE IIBIFBICTHIK IIamMalia-
PBIHBIH apallapblHIaFbl TXKPUOECTIK KOJIMEH
aJlbIHFaH CHUIIaTTaMara CYHEHE OTBIPBIN aHBIK-
tayra Oonajpl. OChIHIAM TOHKPHUOCTIK CHUIIATTA-
MaHbIH Oipi [6] eHOekTe kenrtipinren (1 kecre).

1-kecre. ToxxpuOernik MamiMeTTep/iH opTa MoHAEpi. W, % - PeTTeylli OpraHHbIH alIbUTy TOPEKECi, Pc — KbICBIM
(0OBEKTIHIH IIBIFBICTHIK IIAMachl), © — MIBIFBICTHIK ITaMaHbBIH ©JIIIEMCI3 TYPAETi aybITKYbI

u, % 10 10 10 10 10 10 10 10 10 10 10
Pe, 0ap 0| 029 | 0,68 | 0,96 1,17 1,3 1,4 | 143 1,48 1,5 1,56
t, MUH 0 2 4 6 8 10 12 14 16 18 20
p 0 | 0,18 | 0,436 | 0,616 | 0,75 | 0,834 | 0,9 | 0,917 | 0,95 | 0,96 1,0
o = —+fe
p.(o)
Kecrenik ManimeTTepre cyleHirn, eKiiH KUCHIFBIH TYprbI3ambI3 (1 cyper)
1.8 12 _
0] o
g Peoap ias 15 56 1 0o 0917 095 036
0.8
0,6
0.4
0.2
. MUH 0 I. MUH
20 25 20 25
a 0
1 cyper. a -To)KpUOENiK eKITiH KUCBIFBI, O - CATBICTBIPMAIIBI OIpIIIKTET] €KITiH KHCHIFBI
[MomuuaoMaap ko3(hPUIIMEHTTEPIHIH OH MOHJe- i-l
piH KaHaraTTaHABIpaTBHIHIAH Oepimic QyHK- a,=F,+b, + Z b,F,_;
LUSCHIHBIH MAKeTI Keeci Typ/e ajaMbl3 J=1 2)

bs+1

a,s’ +a;s+1

W,(s)= M

Bepinic  (pyHKIMSICHIHBIH — aJbIMbIHIAFBI
JKoHe OeMIHIEr NOIMHOMAAPABIH Ko3(hdu-
LUEHTTEP1 *KaJIIbl XKaraaiaa Kejaeci TeHaeyep

JKYHeciHeH TaObLIaabl [7]

Biznin xarmaiina Oy TeHaeysep skykeci

MBIHaraH TC€H

a,=F +b,
a,=F, +bF,
0=F,+bF,

3)
AN UMHTErpajablK aymaHigap F; Keneci

(dhomynanaH aHbIKTaMA b [7]

® _ON- (_py: i3 F . (=0)
F=F[(-0) o) 9 +y 1‘-’;1(_1 .) do
) (-D - S R

18

4)



AJIMaTBI TeXHOJIOTHSIJIBIK YHUBePCUTETiHIH Xa0apmbichl. 2021. Nel.

biznin karmadima Oenrici3 ko3¢ ¢uIim-
SHTTEp CaHbl YIIKE TEeH, coi cebenTi ecernre-

JICTIH WMHTErpajplK ayAaHIap CaHbl Ja YIIKe

HUHTErpaiiabl ajiny MYMKIH €MEC, COHABIKTAH HH-
TEerpajabl JXYBIKTAIl KOCBIHJABIMCH aJIMAaCThbI-

pazbl 1a, Keneci Type jKa3a bl

TeH OONybI KaKer. [IpakTuxaneik TYprbiaa (4)

F = At{i [1-c(ian]-0.5]1 —0(0)]}

i=0

F, = FleO{i [1-o@ian]i-03iAr)]-0.5]1- 0(0)]}

i=0

F, = Ff’AH{Zn: 1 —G(iAt)][l —20(iAt) +%92(iAt)} -0.51 —5(0)]}

i=0

S))
MyH1a At — yaKbIT HHTepBabI (At=2 mun), 0(iAt) — canbiCThIpMabl YaKbIT
iAt
Ay = AL
9(l l) E (6)
Ecenmey resenoepi:
2-kecreze Fi aynanbin ecenTeyre apHaifaH MAJIIMETTEP KEATIPUIreH.
2-kecte. F| aynanbia ecenteyre apHairan MaJliMETTED
t 0 2 4 6 8 10 12 14 16 18 20 >
p 0] 0,29 0,68 0,96 | 1,17 1,3 1,4] 1,43 | 1,48 | 1,5 | 1,56
o (iAt) 0 |0,186 | 0,436 | 0,616 | 0,75 | 0,834 | 0,9 | 0,917 | 0,95 | 0,96 | 1,0
l-o(iAr) |1 3,451
0,814 | 0,564 | 0,384 | 0,25 | 0,166 | 0,1 | 0,083 | 0,05 ] 0,04 | O
2 Kecremeri MamiMerti  maiganaHa eCernTer TabaMBbI3: F, =59; Kanran

OTBIPBII, (5) dopMynanaH F; ayJaHHBIH MOHIH ayJaHJap/bl ecenrey YIIiH 3 KecTeHi KyaMbI3

3 kecre. F, ’xaHe F; aylaHIapblH €CenTey YIIiH KaKeTi MaJIIMeTTep

I-o(A) | 1| o814 | 0564 | 0384 | 025 | 0,166 | 0,1 | 008 | 005 | 004 | 0
O(iAr) 034 | 0677 | 1,017 | 1356 | 1,695 | 2,034 | 2,373 | 2,712 | 3.051 | 3.39

0
O°(iAt) | 0| 0,116 | 0,458 | 1,034 | 1,839 | 2,873 | 4,137 | 5,631 | 7,355 | 9,300 | 11,5
1-03iAt) | 1] 0,66 | 0,323 | -0,02 | -0,36 | -0,69 | -1,03 | -1,37 | -1,71 | -2,05 | -2,39

Ecenrtey HaTmxenepi ToMeHIe
F,= 7,35; Fs;= -3,48;
Aynangapapiy  MaHaepin  (3)

Bepinic ko3ddunmenti ky [6] eHOekTe

KENTIpiNreH: €CeNTeNreH, ecenTey HOTKeci OolbIHIIA kj=

TEHJIEY 1,6 TeH. bepinic k03 UIMEHTIH ecenke aja
KyieciHe KOWBIN, MOMMHOMAAP KO03((UIMEHT- OTBIPBIN, Oy KasaHIBIFBIHBIH (OKaHApPMai-Oy

TepiH aHBIKTalMBI3. EcenTey HoTHKeNepi: KBICBIMBI» KaHaIIbl OOMbIHIIA Oepimic QyHKIUS-

b=0,473; a;=6,37; a,=10,12; CBIH ObLITaMIIa JKa3aMbI3
bs+1 0,765 +1,6
W,\p)=k : = - ’
0(p) “a,s? +as+1 10,125 +6,37s+1 7

Byn xarnaiina Oy Ka3aHIBIFBI TYPaKThl KO3(PQHUIMEHTTI eKiHII PETTi CHI3BIKTHI auddepeHman
TEHJCYMEH OpHEKTEeIe/I
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2
10,12%+6,37%+ p.(1)= 0,76%“,6”@) (8)

3 cyperre Matlab(Simulink) Moaenbaey OpTachIHBIH CTaHAAPTTHI OJOTBIH Transfer Function

KOJIJIaHy apKbUIBI OTIICNI CHITaTTaMa TYPFBI3bUTFaH [8].

uScope
File Tools View Simulation Help

@-| 48

2-la-|E-|F&-

Sample based T=25.000

3 cyper. «2Kanapmaii-0y KpICBIM» KaHaJIbl OOMBIHINA TYPFBI3bUIFAH SKITIH KHCHIFBI

3 cyperTeH OalKaWTHIHBIMBI3, aJIbIHFaH
MaTEeMaTHKAJIBIK MOJEIb THKPHUOCTIK KOJIMEH

aJIbIHFaH CHUIIaTTaMaHbl aICKBATTHI CUMIATTANTHL
Kopvimuinoot

1. By Ka3aHIBIFBIHBIH «OKaHapMaii-0y Kbi-
CBIMBI» KaHaJIbl OOMBIHIIA aJbIHFAaH TXKPHU-
Oemik JepeKkTeplli maijganaHa OThIphIN, Oy Ka-
3aHJIBIFBIHBIH MATEMATHUKAJIBIK MOJIENIbl ailKbIH-
nanael. By KasaHIBIFBI €KIHIINI PETTI ChI3BIKTHI
mrddepeHman TeHIeyiMeH cunaTTanapl.

2. By Ka3aHIBIFbIHBIH OTIEI CUIIATTaMAaChl
Matlab(Simulink) Moznenbaey OpTACHIHBIH CTaH-
JapTThl ONOreiH Transfer Function KonuaHy apKpl-
JIBl TYPFBI3BULIBL. MOJEIbCY HOTWKECI MaTema-
TUKAJIBIK MOJICJIB]IIH Oy Ka3aHIbEbIH/A OTETIH IpO-
LIECCTI aJICKBATTHI CHITATTANTHIHBIH KOPCETTI.

3. Makanaapl KeNTipiireH HOTHXKEIep
Oonamakra Oy eHAIPY MPOIECCTEPiH aBTOMAT-
TaHIBIPY/Ja KOJIAaHbIC Ta0a Ibl

[IAVJAJIAHBUIFAH O IEBUETTEP
TI3IMI
1. Koctiok A.I'., Kymenko A.U., Hekpacos
AJL., Kamuaun C.B., Mensenes C.B. Dkcnepumen-

20

TaJbHBIA aHATU3 MYJIbCAMN JaBJICHHS B Iapo-
MOJBOMAINMX OpraHax TypoOoarperara.- //Tenio-
anepeemuxa, 2000.- Ne 6.- C. 50-57.

2. PocnsxoB II.B., 3akupos M.A., Eroposa
JLE., Wonkun WN.JI., YagaeB A.B., Paiichenpa A.A.
CucreMa HEMPEePHIBHOTO KOHTPOJISA U PETYIUPOBAHUS
mpoliecca TOpeHusi U BpeIHbIX BBHIOPOCOB B aTMOC-
depy.- //Tennosnepeemuxa, 2000.- Ne 6.- C. 35-40.

3. T'onmooun IO.M., IlaBmiok E.JO. Asto-
MaTH3al¥s TEMJIODHEPIeTHUECKUX YCTAHOBOK : y4e0.
mocodue /.— ExatepunOypr : Yp®dVY, 2017.— 186 c.

4. Mumkun O. I1., Iapdenor A. H. OcHoBHI
ABTOMATHKH W aBTOMAaTH3aIlMs IPOU3BOICTBEHHBIX
mporieccoB. YueOHuk st HedT. By30B U dak. — M.:
Henpa, 1965. - 340 c.

5. Credanu E.I1. OcHOBEI pacueTa HaCTPOHKHU
PETYIATOPOB TEIIOPHEPTETUIECKUX ITPOIIECCOB. 2-€
u3n., — M.: Dueprust, 1972. — 376 c.

6. ITuotposckuii M. JI. u np. MogenupoBanue
mpoliecca CTadMIN3aliy JaBJeHus I1apa B IapoBOM
kotmie.- //Kyol'AY.- Ne92(08).- 2013.- C. 237-239.

7. MapteiHenko W.M. IIpoextupoanue,
MOHTaX U JKCIUTyaTalllsi CHCTEM aBTOMAaTHKU.- M.:
«Komoc», 1981.-304 c.

8. HesxoB B.II. MATLAB. TIlonnsrit
camoyuurens.-M.: JIMK Ilpecc, 2012.-768 c.

REFERENCES
1. Kostyuk A.G., Kumenko A.I., Nekrasov A.L.,
Kalinin S.V., Medvedev S.V. Ehksperimental'nyi analiz
pul'satsii davleniya v paro-podvodyashchikh organakh



AJIMaTBI TeXHOJIOTHSIJIBIK YHUBePCUTETiHIH Xa0apmbichl. 2021. Nel.

turboagregata.- //Teplo-ehnergetika, 2000.- Ne 6.- S. 50-
57. (in Russian)

2. Roslyakov P.V., Zakirov I.A., Egorova L.E.,
Ionkin IL., Chadaev A.V., Raisfeld A.A. Sistema
nepreryvnogo kontrolya 1 regulirovaniya protsessa
goreniya 1 vrednykh vybrosov v atmosferu.-
//Teploehnergetika, 2000.- Ne 6.- S. 35-40. (in Russian)

3. Goldobin YUM., Pavlyuk E.YU.
Avtomatizatsiya teplochnergeticheskikh ustanovok :
ucheb. posobie /.— Ekaterinburg : URFU, 2017.— 186
s. (in Russian)

4. Shishkin O. P., Parfenov A. N. Osnovy
avtomatiki i avtomatizatsiya proizvodstvennykh

5. Stefani E.P. Osnovy rascheta nastroiki
regulyatorov teploehnergeticheskikh protsessov. 2-e
izd., — M.: Ehnergiya, 1972. — 376 s. (in Russian)

6. Piotrovskii D. L. i dr. Modelirovanie
protsessa stabilizatsii davleniya para v parovom
kotle.- //KuBGAU.- Ne92(08).- 2013.- S. 237-239.
(in Russian)

7. Martynenko I.I. Proektirovanie, montazh i
ehkspluatatsiya sistem avtomatiki.- M.: «KoloS»,
1981.-304 s. (in Russian)

8. D'yakov V.P. MATLAB. Polnyi
samouchitel'.-M.: DMK Press, 2012.-768 s. (in
Russian)

protsessov. Uchebnik dlya neft. vuzov i fak. — M.:
Nedra, 1965. - 340 s. (in Russian)

UDC 677.024
IRSTI 29.03.25.15

https://doi.org/10.48184/2304-568X-2021-1-21-25

INVESTIGATION OF THE DEPENDENCE OF THE INTERNAL DISRUPTIVE
PRESSURE IN A FIRE HOSE ON GEOMETRIC DENSITIES ON THE WARP AND THE
WEFT OF ITS WOVEN REINFORCING FRAME

'R T.KALDYBAYEV, 'A.E.ARIPBAYEVA, 'R.SH. MIRZAMURATOVA, *S.G.STEPANOV,
’A.B.BEKZAT

(M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan,
Ivanovo State Polytechnic University, Ivanovo, Russia,
3Kazakh University of Technology and Business, Nur-Sultan, Kazakhstan)
E-mail: rashid_cotton@mail.ru, 1982@mail.ru,step-sg@mail.ru ,
a-aristocratka@mail.ru

In this article, based on the obtained formula for calculating the strength of a pressure fire hose(PFN)
under the action of internal hydraulic pressure, the dependence of the disruptive pressure in alatex pressure fire
hose, designed for an operating pressure of 1.6 H, on such parameters as geometric densities on the warp and
the weft, is studied. As a result of the studies, the pattern of decreasing the disruptive pressure of a fire hose with
an increase in the geometric densities on the warp and the weft of a reinforcing frame of a pressure fire hose
was experimentally established. When designing new fire hoses, it is important to take into account the
significant dependence of the disruptive pressure on the geometric densities on the warp and the weft of a
reinforcing frame. Recommendations are given on choosing the optimal parameters for a woven reinforcing
frame of latex pressure fire hoses with a diameter of 77 mm.

Key words: pressure fire hose, woven reinforcing frame, disruptive internal hydraulic
pressure, geometrical densities on the warp and the weft.

OPT 'KEHIHJIETT IIIKI Y3LTY KbICBIMBIHBIH TEOMETPUSLIBIK
TBIFBI3JABIKTAPJIAH HEI'T3 BOMBIHIIA TOYEJILIITTH 3EPTTEY KOHE OHbBIH
MATA APMATYPAJIAYIIBI KAHKACBIHBIH APKAY JKIBI
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*Ka3zaxk TexHosiorusi sxone 6usnec ynusepeuteti Hyp-Cyaran, Kazakcran)
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byn maxanaoa iwki 2udpasiukanvl KblCbIMHBIH 2pekemi Ke3inde oepm conOipy icenoepi (OCIK)
Oepixkmizin ecenmey ywiin anvinzan gpopmynanviyy nezizinoe 1,6 H sycymoic KbicblmblHA ecenmenzen J1ameKc-
menzen OCIK -0eci y3iny KbvicoimblHblY He2i3 OeH apKay OOUbIHUIA 2e0MEMPUATLIK MbIZbI30bI2bL CUAKHIbL
napamempiepze mayenoinizi zepmmendi. Kypeizineen zepmmeynep namudicecinoe OCK apmupneywi Kanka
MAMACbIHBIY, He2i3i MEeH apKay Jcidi 00UbIHWA 2e0MemPUATbIK MbIZbI30bIKIAPObIY, Y2AI0bIMEH OpH COHOIpY
JHCEHIHIY Y3U1y KbICBIMBIHBIH aA3al0 3AHOBLILIKMAPbL IKCHEPpUMEHmandvl mypoe anvikmanza. Kana opm
COHOIpPY JiceHOepin dcobanay Ke3inoe y3iny KbICHIMbIHBIY HeZi3 OO0UbIHUIA 2e0MemPUATIbIK Mbl2bI30bIKMapaa
JCOHE apKAYIbIK KAHKAHBLIH YINACLIHA QUMApAblKmai mayenoinizin eckepy kaxcem. [uamempi 77 mm
aamexcmenzen OCK mama apmamypanay KaHKAacolHblH OHMAIIbl nApamempiepin mawoay 0O0uviHWA
ycolHblcmap 6epinoi.

Heri3ri ce3aep: epT coHaipy keHaep, MaTa apMaTypajaylibl KaHKAAap, ikl riApaBInKAIbIK,
KbICBIMHBIH Y3i1yi, Heri30eH MaTa ThIFbI3AbIFbI 00i bIHIIIA T€OMEeTPHSIBIK THIFbI3IBIKTAP.

HNCCIEAOBAHUE 3ABUCUMOCTHU BHYTPEHHEI'O PA3PBIBHOI'O JJABJIEHUSA B
MO KAPHOM PYKABE OT TEOMETPUYECKHUX INIOTHOCTEM 11O OCHOBE U YTKY
EI'O TKAHOT'O APMUPYIOILIEI'O KAPKACA

'P.T. KAJIPIBAEB, 'A.E.APUIIBAEBA, 'P.ILL MUP3AMYPATOBA, *C.ICTEIIAHOB,
’A.5. BEK3AT

('IOmno-KasaXCTaHCKmfl rocyapcTBeHHbI yHUBepcuTeT nMenn M.Aye3oBa
IIsimkenT, Kazakcran
’MBanoBcKuii rocy1apcTBeHHbII MoJuTeXHHYecKuil ynusepcuter r. MBanoso, Poccus
SKazaxckuii yHHBepCcHTeT TexHoJorun u 6usHeca, Hyp-Cyaran, Kazaxcran)
E-mail: rashid_cotton@mail.ru, 1982@mail.ru,step-sg@mail.ru ,
a-aristocratka@mail.ru

B oannoii cmamse na ocnhose nonyuennoii popmyinsl 013 pacuema Ha NPOYHOCHIL ROHCAPHBIX HANOPHBIX
pykaeoe (IIHP) npu Oeiicmeuu @HYymMpeHHE20 2UOPABTIUYECKO20 OQB/IeHUs UCCTe006aHA 3A6UCUMOCHD
paspvienozo oasnenusn ¢ namekxcuposannom IHP, paccuumannozo na paoouee oasnenue 1,6 H, om maxux
napamempos, KaK zeomempuuecKue RNIOMHOCHMU NO OCHO6e U ymKy. B pesynomame nposedennvix uccinedo-
6AHUII IKCNEPUMEHMATIbHO YCHIAHOGIEHA 3AKOHOMEPHOCHb YMEHbUIEHUA PA3DBIGHOZ0 OAGIEHUS NONCAPHOZ0
PYKasa c yeenuuenuem 2e0MempuiecKux RiOmHoCcmeil no 0CHoGe u ymKy mkanu apmupyrowezo kapkaca ITHP.
Ilpu npoekmuposanuu HOBbHIX RONHCAPHBIX PYKABOE BAICHO YUUMBIGAMb CYULECHIEEHHYIO 3A6UCUMOCHb PA3PbIE-
HO20 0AGNIEHUA OM 2e0MemPUUECKUX NJIOMHOCMEll O OCHO6e U YMKY MKAHU apmupylouiezo Kapkaca. /lansl
PeKomeHoauuu no 6vlGOpy ONMUMALHBIX RAPAMEMPOE MKAHO20 APMUPYIOWEZ0 KAPKACA 1AMeKCUPOBAHHbIX
ITHP ouamempom 77 mm.

KiroueBble cjioBa: Mo:kapHbIii HANOPHBIN PyKaB, TKAHbI apMUPYIOLIUI Kapkac, pa3pbIBHOe
BHYTpPeHHee THAPaB/IMYecKoe JaBjieHue, reoMeTpuieckHe NMJI0THOCTH 110 OCHOBE U YTKY.

Introduction Kazakhstan. To do this, along with the availability

Pressure fire hoses (PFH) are one of the of equipment and production facilities, it is
main means of fire extinguishing. Structurally, important to develop and deepen the theory of
they are designed as lay-flat flexible piping calculation and design methods of PFH, which
systems on a woven basis with rubber layers will certainly be in demand when calculating,
(layer) and serve to supply fire-extinguishing designing and creating new types of high-tech
liquid (water and water solutions of foaming domestic PFH.
agents) under the pressure to a distance to the Materials and research methods
fire site. In relation to the PFH, the requirement It is important, both from scientific and
for their reliability and operability is extremely practical point of view, to investigate the
important, since the positive result in fire dependence of the PFH(Pressure fire
extinguishing directly depends on this, and as a hoses)strength on a number of parameters of
result, saved lives of people and property. their woven reinforcing frame [1,2]. Since the

In connection with the above, the priority is decisive characteristic of the PFH strength is
to establish its own production of new hightech their disruptive pressure, regulated by state
PFH on the territory of the Republic of standard 51049-97, it is advisable to establish
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the dependence of the disruptive pressure in the coefficients ’30 , B, , characterizing the
PFH on such parameters as the geometric

densities on the warp Ly and the weft L,,
breaking load of the weft threads Npea, hose
radius R, coefficients of vertical collapse of the

lengths of contact zones between threads in
fractions of diameters of the warp and the weft
threads. All these listed parameters according to
the formula affect the disruptive pressure value.
warp 1z and the weft 77y3 threads, diameters Based on the formula:

of the warp dy and the weft d, threads,

2N L
_ pasp™o
Ppayp =
10,2120 (d 1oy +d 1yp)?
RIL,(2L, = B,d,)+L,| 2(L> +(d, 7oy +d,ny)° )2 + yolon *d v )3 ~B,d,
(L2 +(d, 05 +d,03,)* )
the dependences of the internal disruptive warp and the weft threads of the woven
pressure in the PFH on the geometric densities on reinforcing frame of the latex PFH manufactured
the warp and the weft of its woven reinforcing by BEREG PA (production association) with a
frame were studied [3]. diameter of 77 mm, designed for the operating
Results and their discussion pressure of 1.6 H, are shown in accordance with
The dependences of the disruptive Figures 1 and 2.
pressures’ values on the geometric densities of the
Ppasp, MIMa Pbreak, H
5
4.5 \
4 \
3.5
3 T T T T T T 1 LDF MM

0,8 0,9 1 1,1 1,2 1,3 1.4 1,5

Figure 1 — The dependence of the disruptive pressure value ppasp on the geometric density on the warp Loof the
woven reinforcing frame of the latex PFHwith a diameter of 77 mm
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Pbreak, H
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L..MM
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Figure 2 — The dependence of the disruptive pressure value pyreak On the geometric density on the weft Ly of the
woven reinforcing frame of the latex PFH with a diameter of 77 mm

Based on the analysis of the presented
dependences, it can be concluded that the
disruptive pressure of the latex PFHwith a
diameter of 77 mm substantially depends on the
geometric densities on the warp and the weft of
the woven reinforcing frame: with increase in the
geometric density on the warp Lyofrom 0.9 mm to
1.4 mm, the calculated disruptive pressure of the
fire hose fall from 4.820 H to 3.637 H (1.325
times); as the geometric density of the weft
Lyincreases from 2.1 mm to 2.7 mm, the
calculated disruptive pressure of the fire hose
decreases from 4.7 H to 3.666 H (1.282 times).

The revealed pattern of decreasing the
disruptive pressure of the fire hose with increase
in the geometric densities on the warp and weft
of the woven reinforcing frame of the PFH can
be explained as follows. In accordance with
Figure 2.1 (a), the weft thread segment under
consideration has a load from the hydraulic
pressure inside the PFH acting on a strip with
the length 2Loand with the width Ly, and in
accordance with Figure 2.1 (b), the warp thread
segment under consideration has a load from the
hydraulic pressure inside the PFH acting on a
strip with the length 2Ly and with the width Lo.
With increase in the geometric densities on the
warp and the weft Lo and Ly of the woven
reinforcing frame of the PFH, the areas of these
strips increase, and, consequently, the loads
falling on the considered thread segments
increase. In this case, with the constant
disruptive strength of the weft thread, the break
of the considered weft thread segment will
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occur at a lower value of the hydraulic pressure
of the extinguishing liquid inside the fire hose.

Thus, the increase in the geometric
densities on the warp and the weft of the woven
reinforcing frame of the latex PFH leads to the
decrease in the disruptive pressure, i.e. to the
decrease in its strength characteristics under the
hydraulic action. And vice versa, the decrease in
the geometric densities on the warp and the weft
of the woven reinforcing frame of the fire hose
leads to the increase in the disruptive pressure,
i.e. to the increase in its strength characteristics
under the hydraulic action. A similar conclusion
was made by the author of [4], however a
different formula was used to confirm it,
characterizing the dependence of the disruptive
pressure in the PFH on the woven parameters of
its reinforcing frame. This formula, as already
noted above, does not take into account such
features of interaction of threads in the woven
reinforcing frame of the hose, as experimentally
found values of the coefficients of vertical
collapse of the threads, the real lengths of the
contact zones between the threads, the real
shapes of the deformed axis of the threads.

It is important to consider the significant
dependence of the disruptive pressure on the
geometric densities of the warp and the weft of
the woven reinforcing frame when designing
new fire hoses. It is necessary to agree with the
author’s conclusion [4] that decreasing the
geometric densities of the warp and the weft
threads of the woven reinforcing frame (if there
are technological capabilities for this) seems to



AJIMaTBI TeXHOJIOTHSIJIBIK YHUBePCUTETiHIH Xa0apmbichl. 2021. Nel.

be the most effective way to increase the
strength characteristics of the PFHunder the
hydraulic  action.However, the following
conclusion of the author [4,5] on decreasing the
cost of raw materials in the PFHmanufacture, if
produce from threads of lower linear density
more dense on the warp and the weft fabrics of
the reinforcing frames of the PFH, while
maintaining the strength characteristics of the
threads, it is not obvious and requires
confirmation. And this is due to the fact that in
the manufacture of denser fabrics, the thread
consumption increases, and a slight decrease in
the linear density of the threads may not
compensate for this increase.

Now, let’s make recommendations on the
optimal choice of the geometric densities on the
warp and the weft for the PFH of BEREG PA
with a diameter of 77 mm. According to state
standart 51049-97, the minimum disruptive
pressure for the PFH with a diameter of 77 mm
must not be lower than 3.5 H. The actual
experimental disruptive pressure for the PFH by
BEREG PA with a diameter of 77 mm was 4.2
H. Therefore, the excess of experimental values
over the minimum requirements of state standart
is 20%.The latter means that the geometric
density on the weft according to the diagram in
accordance with Figure 4.2 can be increased to
2.8 mm, which will just provide the minimum
value for the disruptive pressure regulated by
state standart in 3.5 H. However, we consider it
appropriate to maintain a certain margin of the
disruptive  pressure, and therefore we
recommend the value of the geometric density
on the weft — 2.7 mm. The approximate value of
the disruptive pressure in 3.67 H will
correspond to this value of 2.7 mm according to
the diagram in accordance with Figure 2.With
the recommended geometric density, a
noticeable decrease in the material consumption
of the hose will occur. Our recommendation is
valid if all other parameters of the woven
reinforcing frame remain unchanged.

As for the optimal choice of the
geometric density on the warp, according to the
diagram in accordance with Figure 1, the value
of this parameter should be recommended as 1.4
mm. The disruptive pressure of approximately
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3.65 H (slightly higher than the state standart
requirement) will correspond to this value,
however with a noticeable decrease in the
material consumption of the hose.

Conclusions

As a result of the study, it was found that the
disruptive pressure of the PFH substantially
depends on the geometric densities on the warp and
the weft of the woven reinforcing frame (with the
increase in the geometric densities, the calculated
disruptive pressure of the PFH decreases, and,
conversely, with the decrease in the geometric
densities, the disruptive pressure increases).
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TEXHOJIOTUA MAT'KOI'O CbIPA U3 CMECH MOJIOKA
CEJbCKOXO3ACTBEHHBIX )KUBOTHBIX

'b.C. TYTAHOBA, '"K.C.UCAEBA, 'I'.T. KA)KUFAEBA

(‘dTaBnonapexwuii FocynapeTsennslii ynusepcuter umenn C.Topaiirbiposay»
MaBaonap, Kazaxcran)
E-mail: tuganova65@inbox.ru

B cmamve npedcmaenenvt Oanmnvle no pezynbmamam NHPOGEOCHHLIX MEOPEMUYECKUX U IKCHepU-
MEHMAILHBIX UCC/IE008AHUIL RO NOOOOPY CbIPbs U KOMHOHEHMO8 pPeuenmypovl H08020 6u0d YHKUUOHATLHOZO
MAZKO20 CbIpA HA OCHOBE CMECU MOIOKA CebCKOXO3AUCMBEHHBIX MHCUBOMHbBIX (Ko3be, o06eube). Onucanbl
Pe3ybmampl UCCAe008AHUA OP2AHONENMUYECKUX, (UUKO-XUMUYECKUX U CHPYKIMYPHO-MEXAHUYECKUX NOKa3ame-
J1ell CbIPHO20 Mecma U CoIPHO20 MeCma ¢ PA3TUYHOI KOHUeHmpayueil Ouo102udecKu-aKmueHoil )yHKUUOHANbHOIL
oooasku «Bemopony. Taxice npedcmagneH OmMKOPPEKMUPOBAHBIL MEXHON0ZUYECKUIL NPOUECC NPOU3600CHIEA
H0B020 6U0a MAZKO20 CbIPA U3 CMECU KO3bE20 U 06e1be20 MONOKA 07151 (YyHKUUOHAIBHOZ0 NUMAHUA.

KiioueBble cJI0Ba: MOJIOKO CeJIbCKOX03SHCTBEHHbBIX /KUBOTHBIX, CbIPOAEIHNEC, CLI‘-[y)KHLIﬁ
(l)epMeHT, CbhIpHas MacCcCa, CbIPHbIE 3€pHAa, (l)OpMOBaHI/le, MSATKHE CbIPbI.

AYbI AYBUUIIIAPY AIIBUIBIK /KAHY APJIAPBIHBIH, CYTTEPIHIH KOCITACBIHAH
KACAJIFAH ) K¥MCAK IPIMIIIIK OHAIPY TEXHOJIOT'USICBI

'b.C. TYTAHOBA, 'K.C. UCAEBA, 'T'.T. KA’KUBAEBA

(*«C. Topaiirbipos aTbinaarsl I1aBiogap MeMIeKeTTiK yHHBEPCHTET»
MaBnonap, Kazakcran)
E-mail: tuganova65@inbox.ru

byn maxanaoa ayslnuapyauvlibl JcaHyapiapolHoly, (€Ki, Koil) cymmepiniy Kocnacwl He2i3iHOe
dyukyuonanovet  ccymcar ipimwikminy  cana mypine  aApHANAH  WUKI3AM ~ HEeH  peyenmypaHvlH
KOMNOHEHmMMmeEPIiH manoay O0ouvlHwa JHCyp2i3iicen MeOopUuAnblK MHCIHE IKCHEPUMEHmMMIK 3epmmeyiepoin
Homudicenepi mypanvl Mmanimemmep Keamipineen. '"Bemopon'ouonocuanvik 0encenoi @yHKuuonanowvl
KOCRACBIHBLY dPM Pl KOHUEHMPAYUACHL Oap ipiMmiK Kamolpvl MeH ipIMULIK KAMBIPLIHbLY OP2AHOIENMUKATIBIK,
duzuka-xumuanvlK  JHcoHe  KYpbUIbIMOBIK-MEXAHUKAIbIK  KOPCEemKiuwimepin  3epmmey  Hamuicenepi
cunammanzan. Conoaii-ax, (PyHKYUOHAIObl MAMAKMAHY YUIH eUKi MeH KOl CYMIHIN KOCRACbIHAH HCYMCAK
ipimuwiikmin scana mypin oHOIpyOiH 032epic enziziizen MexXHOo102UANBIK NPOUECT YCbIHbLIZAH.

Herisri ce3mep: aybll mapyamiblIbIFBI KaHyapJapbIHbIH CYTi, ipiMmrik »kacay, maliex
(epmenT, ipiMmmiik Maccacsl, ipiMiik 19HI€epi, KAJBINTAY, )KYMcaK ipiMirikTep.

TECHNOLOGY OF SOFT CHEESE FROM A MIXTURE OF MILK OF FARM
ANIMALS

'B. TUGANOVA, 'K.ISAEVA. , 'G. KAZHIBAEVA

('«S. Toraighyrov Pavlodar state University» Pavlodar, Kazakhstan)
E-mail: tuganova65@inbox.ru

The article presents data on the results of theoretical and experimental studies on the selection
of raw materials and components of the formulation of a new type of functional soft cheese based on a
mixture of milk of farm animals (goat, sheep). The results of the study of organoleptic, physico-
chemical and structural-mechanical parameters of cheese dough and cheese dough with different
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concentrations of biologically active functional additive '"Vetoron''are described. The updated
technological process of production of a new type of soft cheese from a mixture of goat's and sheep's

milk for functional nutrition is also presented.

Key words: milk of farm animals, cheese making, rennet, cheese mass, cheese grains,

molding, soft cheeses.

Beeoenue

B nuTaHMM HaceleHHMsl Pa3HBIX CTpaH
Hapsijgy C KOPOBBMM MOJIOKOM HCITOJIB3YIOT
MOJIOKO JIPYI'MX HBOTHBIX - KOOBUIMIIBI, KO3BI,
OBIIBI, OyiBOMUILEI, BepOmroauibl U ap. Cocras
MOJIOKa Pa3HbId, TaK KaK OCHOBHBIC KOMIIO-
HEHTBI — OCJIOK, JKHp, YIJIEBOIbI, MUHEPAIbHBIC
BEIIIECTBA - MCHSIOTCS B OOJBIINX MaciiTadax.

AHaNM3 JUTEPATYPHBIX JaHHBIX IOKAa3bl-
BAaET, YTO KO30BOJCTBO JUHAMHUYHO Pa3BHBACTCS
BO BceM Mupe. OCcOOEHHO OHO pa3BUTA B CTPaHaX
3anamaori Eponbi, Asum u  Adpuku. Ilo
pe3ysibTaTaM MCCIICAOBAHUM YUEHBIX OJMIKHErO U
JanbHEro 3apyOekbsi KO3be MOJOKO obnamaer
PO UITaKTHUECKUMY, aHTUAHEMUYCCKHMMHU CBOM-
CTBaMH, NMPUMEHSCTCS TP JICUCHUH 3a00IeBaHHUI
JKEITYJI0OYHO-KUIIIEYHOI'0 ~ TpaKTa, HapyIICHUU
obmeHa Berects [1].

B mocnennue rofpl B MUPE IHOBBIIIACTCS
MHTEPEC K MOJIOKY pa3jMYHbIX CEIbCKOXO-
3SIMCTBEHHBIX JKUBOTHBIX, B YACTHOCTH K KO3be-
My M OBCYBEMY MOJIOKY M MOJIOYHOMY OBIIC-
BOJICTBY M KO30BOJICTRY.

OBIIEGBOJCTBO M KO30BOJACTBO  JIs
Kazaxctana — 3TO TpaauIlMOHHAs OTPACIb XKH-
BOTHOBOJCTBA. [IpM 3TOM aKIIEHT Aenaercs Ha
MOJIyYEHHMH MsIca U IIEPCTH, @ BOT MOJIOKO OBEI[
B HACTOAIIMM MOMEHT B IPOMBILIUIEHHOU
nepepaboTKe NMPaKTUYECKH HE MCIONIb3yeTcs. B
TO K€ BpeMs B MHpPE HAOJIIOJaeTCs POCT
HWHTEpeca K 3TOMY MPOAYKTY BBUIY €ro YHHU-
KaJIbHBIX OCOOCHHOCTEH.

OBeube MOJIOKO — HJICATbHOE CHIPhE IS
IIPUTOTORJICHUS. OpBIH3BI M JPYTHUX BHUIOB pac-
COJIBHBIX CBIPOB, a TAK)KE CHITY)KHBIX CBHIPOB, TAKHUX
KaK 3HaMEHHTBIC pOK(Op, KauKaBajia 1 IIEKapHHO.

ITo manneiM Komurera craructuku MHD
PK, na 1 mexabps 2020 roga 4uCICHHOCTDH OBEI]
n ko3 B Kaszaxcrane cocraBmia 22463,0 ThIC.
rojoB. Jto moutu Ha 470 Teic. OONbIIE, YeM B
npenpaymeM roay. [2].

Ha cerogusmmnuii neHs B PecnyOnnke
Kazaxctan, B Tom umcie u B IlaBrmomapckom
pPErMOHE MPAKTUYECKU HE CYIIECTBYET MOJIOKO-
nepepadaThIBAIOIIEIO  MaJior0  MPEAIPUSATHS,
KOTOPOE 3aHMMAJIOCh OBbI IIepepadOTKOI KO3bEro
MoJIOKa. briaromapst cBouM JjieueOHO-TIpodu-
JIAKTHYECKUM CBOMCTBAaM, OPIraHOJCHTHYCCKAM
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1 OMOJIOTMYECKUM IMOKa3aTeIsiM KO3b€ MOJIOKO
MIO3BOJISIET CO3JaTh HOBBIA BHUJ IPOAYKTOB U
CYILIECTBEHHO OOHOBHTH CYILIECTBYIOIIHIA acCOp-
TUMCHT OTCUCCTBCHHBLIX ITPOJAYKTOB M3 MOJIOKA
Ppa3InYHbIX CEbCKOXO035MCTBEHHBIX KMBOTHBIX.

Lenp paboTBI - YCOBEPIICHCTBOBAHUE
TEXHOJIOTMYECKOr0 Mpoliecca, a MMEHHO CIO-
coba (epMEHTAIlMM MOJIOKA MPH MPOU3BOJICTBE
MATKHX CBIPOB

Mamepuanst u Memoowvl UCCIE006aAHUTL

Marepuasbl UCCIACIOBAHUIN: MATCHTHAS U
HAYYHO-TEXHHYECKasi JIMTepaTrypa, KOpPOBbE,
OBEYbE U KO3bE MOJIOKO, MOJIOYHAS TTOJCHIPHAs
CBIBOPOTKA, MOJIOKO CyX0€ 00e3)KHpEHHOE, OaK-
TEPpUAJIBHBIC 3aKBAaCKM [JIsI MATKUX CBIPOB,
(depMeHTHBIE TpenapaThl, OHONOTHYECKH aK-
TUBHBIC }:[063BKI/I, OBOIIHBIC ITOPOMIKH, CbI1YK-
HBI CTYCTOK, CBIPHBIE 3€PHA, MSTKHUE CHIPHI.

HccnenoBanne XHMHYECKOrO COCTaBa M
TEXHOJIOTHYECKHX CBOMCTB KO3BETO M OBEYHLETO
MOJIOKA.

OOpasil KO3bEro M OBEYBEro MOJIOKa
OTOMpPAIOT B TPHUTOPOAHBIX W KPECThIHCKUX
xo3siicTBax [laBomapckoii oomacTu

- ONpe/eieHHe BHEIIHEro BHIA, KOH-
CUCTCHLIMM, 3alaxa W BKyCa OpraHOJICIITU-
YECKHM METOJIOM;

-OIpe/IeIiCHHe MacCOBOM JIOJIU JKUpa - IO
I'OCT 5867-90.

-OMpEICIICHHE  COCPKAHUS
mojioke mo I'OCT 23327-98;

-ONpEe/ICTICHHEe MAaCCOBOM JIOJMH CYXOro
BemiecTBa - mo 'OCT 3626-73;

-ompeneneHne OakTepuaabHOR obceme-
HCHHOCTH - 110 METOAY OIIPCACICHUA PEAYKTA3bl
¢ pezazypunom ['OCT 9255-84;

-OIPEICTICHIE CBIPOMPUTOIHOCTH MOJIOKA
- 1o OpOmWILHOH W CBIYY)KHO-OpOAMIBHOM
npobe mo 'OCT 9255-84;

Bnusinue OenkoBoro oboraTurtens Ha
(YHKIIMOHAIBHO - TEXHOJIOTMYECKHE CBOMCTBA
MOJYYCHHOTO OEITKOBOTO CTYCTKA:

-CHHEPETHYECKYIO CIIOCOOHOCTD CTyCTKA -
[0 METOIy OINpECICHHs CTENeHH CHHEepe3uca
KHCJIOMOJIOYHBIX IIPOAYKTOB;

-OMpe/IeliCHHe BHEUIHEro BUA, KOHCHC-
TCHIMH, 3araxa U BKyca CBIPHOIO TecTa opra-
HOJICTITUYECKHM METOIOM.

Oenka B



AJIMaTBI TeXHOJIOTHSIJIBIK YHUBePCUTETiHIH Xa0apmbichl. 2021. Nel.

OpraHonenTuyeckue MoKa3aTeld ChIPHO-
T'0 TECTa C OBOLIHBIM MTOPOIIKOM:

-onpereneHre BHEIIHEro BUAA, KOHCHC-
TEHINH, 3alaxa U BKyca CBIPHOTO TecTa opra-
HOJIENTHYECKUM METO/IOM.

OUBUKO-XUMUYECKHUE UM  CTPYKTYpPHO-
MeXaHWYecKHe MOKa3aTell CHIPHOTO TecTa!

-OlpeJIeTIEHNEe AaKTUBHOM KHCIOTHOCTH
(pH) noTreHIMOMETPHYECKMM METOJIOM C IIO-
motrsio pH-merpa noprarusaoro PB-11;

-onpezeneHne BIIATOyIepKUBAIOIIEH
CIIOCOOHOCTH CBIPHBIX 3€pEH METOIOM IICHTPH-
¢yruposanus o meroanke BHUMU;

-onpereneHne BI3KOCTH C TIOMOIIBIO BHC-
KO3uMeTpa poTaluonHoro iudposoro BPI;

-oTpeielieHIe MacCOBOM JIONH BJIATH - 110
I'OCT 3626-73;

-OIIpEICTIEHUE MAacCOBOM 10U JKHpa B
cyxom Bemtectse - o ['OCT 5867-90.

Pe3ynomamot u ux oocyrcoenue

IIpyn npou3BOACTBE NPOAYKTOB IMHUTAHUSA
M MOJIOYHOM NPOAYKLHUH Hapsay C MOJIOKOM
KOPOBBHM, HCIIOJIB3YETCS MOJIOKO —CEIbCKO-
XO3SMCTBEHHBIX KUBOTHBIX (KO3bE, OBEYLE,
KOOBLIbE, BEPOIIOKDE) H T.JI.

XHWMHMYECKUNA COCTaB MOJIOKA Pa3IN4HBIX
CENbCKOXO3SMCTBEHHBIX >KMBOTHBIX npeacraB-
nieH B Tabmune 1.

TaGJ’II/IHa 1 — Xumudeckuii cocTaB MOJIOKa Ppa3INIHbIX CEJIbCKOX03MCTBEHHBIX JKMBOTHBIX

Bun monoka Cyxoe BeniectBo | KupHocts,% | benok, % | Jlakto3a,% | 3oma,%
Koposse Mos1oko 12.5 3.8 33 4.7 0.7
Ko6bL1be MOJIOKO 10.3 1.25 2.15 6.5 0.4

Ko3bse Monoko 13.4 4.4 3.6 4.9 0.8
OBeYbe MOJIOKO 18.2 6.7 6.3 4.3 0.9
Bep0itosxbe MOJIOKO 13.6 4.5 3.6 5.10 0.7

[Ipu pa3paboTKe HOBBIX BHIOB MSITKUX
CBIPOB, B KA4eCTBE ChIPhS BBIOPAHO KO3bE U
OBEYbE MOJIOKO.

Ko3be Mosoko siBisiercss Hambojiee 3Ko-
HOMHUYECKH BBITOAHBIM CBIPHEM II0 CPaBHEHHUIO
C MOJIOKOM JIPYTHUX BHJIOB CEIhCKOXO3SHCTBEH-
HBbIX JKMBOTHBIX. B KO3beM MOJIOKE OCIKH U
JKUPBI JIETKO YCBAWBAIOTCS B OpTaHMU3ME YeNo-
BEKa, HE BBI3BIBAIOT AJUICPTHUCCKON PEaAKIUU U
pacCTpPONCTB THINCBApEHUS y JIOACH, CTpa-
JAIOIINX HEMEPEHOCHUMOCThIO OEIKOB KOPOBBE-
ro moJyoka. [lo MHOTHUM mapaMeTpam, BKJIIOYAs
BUTaMUHHBIA 1 aMUHOKHCIIOTHBIN COCTaB, KO3bE
MOJIOKO MPHUOJINKACTCS K JKEHCKOMY, MOITOMY
BCE YaIlle OHO PEKOMEHIYETCS JUISl €r0 3aMEHBI
B KopMyieHUHU jaeTei. [1o cBoMM (pH3UKO-XMMH-
YECKUM CBOMCTBaM, BKYCY M MPUTOJHOCTH IS
MIPOU3BOJICTBA CBHIPOB, KO3HE MOJIOKO OTJIMYACT-
Csl OT KOPOBBETO M OT MOJIOKAa NPYTHUX BHJIOB
JKUBOTHBIX. B cTpaHax, rae K030BOJICTBO JOCTa-
TOYHO Pa3BHUTO, KO3hE MOJIOKO HCIIONB3YIOT HE
TOJIBKO B II€JIOM BHJE, HO U JIJISl IPUTOTOBJICHUS
[IEJIOT0  psAla KHUCJIOMOJOYHBIX  IPOIYKTOB,
MSATKHX U TBEPJABIX COpTOB [3].

OBeube MOJIOKO — OJJHO M3 CaMBIX YIOT-
peOIsieMbIX BHIIOB MOJIOKA Y Pa3HbIX HAapOIOB.
OCOOCHHO pacIpOCTPaHEHO JIOCHHE OBCIl B
3akaBkaszpe, Cpenueit Asum, B Kazaxcrane, a
Takke B bonarapuu, Pymeiun, ®panuuuy,
I'pennn, Anbanuu u np.
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[To XMMHUYECKOMY COCTaBy OBEUbE MOJIO-
KO BBITOJHO OTJIMYaeTrcss OT KopoBbero. Ilo
COIICPIKAHUIO CYXHMX BEIIIECTB OBEUYHE MOJIOKO
MIPEBOCXOANT KOPOBLE B cpenHeM B 1,5 pasa, a
10 COJICPKaHHUI0 OeJIKa U )KUPHOCTH - B 2 pasa.

Kazaxcran SIBJISIETCS OJIHOM u3
pecnyOJMK 1O MPOM3BOACTBY OBEIl Kapa-
KyJIBCKOW MOpoJbl. B 3Toii obmactu xo3siicTBa
KapaKyJIbCKOTO sSTHEHKa Yallle BCEro 3a0MBaroT
Ha 3-4-11 peup xu3Hd. OT OBIEMATOK JTHUX
3a0UTBIX ArHAT Hajgowin Obl He MeHee 100 - 150
Kl MOJIOKA, YTO SIBUJIOCh OBl SIUHCTBECHHBIM
pe3epBOM  YBEIMUYEHUS KOIWYECTBA JIOMHOTO
MOJIOKa 110 pecnyouke [4].

Ha tepputopun PK geiictByer Mex-
rocymapcrBennbiii ctagmapt 'OCT 3225-2013
«MoJ0KO IEeThHOE MUTHEBOE KO3bE» OT 1 Mas
2015 rona [5].

B IlaBmomapckoM pernoHe OCHOBHOE I10-
TOJIOBBE KO3 IIPEICTaBICHO TAaKUMH TOPOIaMU
KaK, TOpHO-aJlTalickas MyxoBas, B OOJIBIIOM
KOITMYECTBE KO3bl MECTHOW abOpHreHHOM
mopoasl. M3 Bcero mMOTONOBBS OBEIl W KO3
OCHOBHAsi 4YaCTh COACPKHUTCA B  JIMYHBIX
MOACOOHBIX XO34MCTBAX.

Js HopMmanm3aru conepkanus Oenmka B
MOJIOKE M B KauecTBE OCIKOBOIO OOOraTHTENs
BBIOpaHO cyxoe oOe3kupeHHoe Moinoko (COM).
[Mpumenerne COM  00ycCIIOBIMBAaET BBICOKYIO
(YHKIMOHATIBHOCTh O€lKa, MaKCUMaJbHOE WC-
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MOJIE30BAHNE  OENKOBBIX BEIIECTB  MOJIOYHOMN
CMECHU M COXpPaHCHUC HX KAYCCTBCHHBLIX IIOKa-
3aTeliel B IPoIecce MPOU3BOJICTBA MATKOTO ChIPA.

O6ocHOBaH BBIOOp pACTHTENBHBIX TIO-
POIIKOB JJIsi oOoramieHusl MpoAyKTa, MpHBEIe-
HbI JaHHBIC CPABHUTCIILHOI'O aHajiu3a uX XHUMH-
YEeCKOr0 COCTaBa M CBOMCTB, YCTAHOBJIEH 00be-
JUHSIOIIMKA IPU3HAK pPaccMaTpUBaeMbIX Be-
IOECTB - IMOBBINICHHOC COACPIKAHUEC IMUIIEBBIX
BOJIOKOH,  ITOATBEPXKAAIOLIMI  IEPCIEKTUBY
IIPOABJICHUA UMU (I)YHKHI/IOHEU'ILHBIX 1 TEXHOJIO-
THYECKUX CBOMCTB M BO3MOXKHOCTH MX HCIIOJIb-
30BaHUs B ITPOU3BOJACTBE ChIPOB.

B kadectBe pacTHTenbHON 100aBKU TPU
MPOHU3BOJICTBE OOOTAIIEHHOT0 MSATKOT0 ChIpa
WCTIONIB3YIOTCS OBOIIHBIE ¥ ()PYKTOBBIEC TOPOIII-
KHA, CIIOCOOCTBYIOIIME JI€3aKTUBAllMM  CBO-
6OIIHBIX paauKaiaioB, KaHIICPOICHOB, YTO BJIUACT
Ha TPOIECCHI, CIEPKUBAIONINE Pa3BUTHE OIy-
XOJIN KJIETKH.

IIpoBenena onTuMM3aLKS KOMIIOHEHTHOTO
COCTaBa MSITKHX CBHIPOB, KOTOPYIO TPOBOMST IIO
KPUTEPUIO MUHUMHU3ALMU SHEPrEeTUYECKOM LIEH-
HOCTHU IIpU 3aJaHHBIX YCJIOBUAX Ha COACPIKAaHUE B
MPOIYKTE MOJIOYHOT'O JKUPa, OeNKa, BIIary.

Ilpu paspaborke perentyp MSIrKOro ChIpa
UCTIONB3YIOT ~ METOJOJIOTHIO  TIPOSKTUPOBAHHMS
MHOI'OKOMITOHCHTHBIX ITHUIIIEBBIX CHUCTEM C TpeGye-
MBIM KOMIDTEKCOM OMOJIOTMYECKHUX TIOKa3aTereld Ha
OCHOBE MOJICITPOBAHHST XMMHUYECKOTO COCTaBa U
MX cOaTaHCUPOBAHHOCTH B TIPOAYKTE [6].

HUccnenoBanbt (YHKIIMOHATEHO-TEXHO-
JIOTUYECKHE CBOMCTBA Ppas3iiM4HbIX OBOIIHBIX H
(GpykTOBBIX TIOpOIIKOB. OrmpesieneHa CTeneHb
BOCCTaHABIIMBAEMOCTH OBOIIHOTO M (PPYKTOBOrO
TIOPOITIKa TIPH TIPOJIODKUTEIFHOCTH HaOyXaHUS
nopotka ot 15-20 MUHYT.

VY CTaHOBINIEHO, YTO pPACTUTENBHBIEC JTO0ABKA
HanOoJIee MPOSIBIISIOT CBOKO BJIATOY/ICPKUBAFOLIYIO
crocobHOCTH  mpu  Temmeparype  30-35°C.
VYCTaHOBNIEHO, YTO YCJIOBUSIMH THAPATAPOBAHUS
OBOIIIHOTO TIOPOIIKA SIBIISFOTCS: THAPOMOIYJb OT
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2:5, Bpems 25-30 MHHYT, NpU KOTOPBIX IIPO-
SIBJISTIOTCSL MX (PYHKIMOHAIBHBIE CBOHCTBA.

Taroke n3ydeHo BIHsIHHE OEIKOBOTO 000-
raTuTeNss B KommdecTBe 5-25% Ha mporecc
CBEPTBHIBAHHS M CHHEPETHUYECKYIO CIOCOOHOCTD
MOJYYEHHOTO CTYCTKa. YCTaHOBICHO, 4YTO
YBCINYCHUE KOHULCHTpAUWHN CYXHX BCIICCTB B
MOJIOKE€ IIyTeM BHECEHHS OeIKOBOro 000-
TraTUTCIIA OKa3bIBACT CYHICCTBCHHOC BJIIMAHUEC HA
BCE CTaJIMH TPOIECCa ChIUYKHOIO CBEPTHIBAHHUS
KO3bero Mojoka. JloO0aBiieHHE K MOJIOKY Oel-
KOBOI'O 060F3TI/ITCJI$[ B Koinu4decTse 15 I‘/J'I IIOBbI-
macT MHTCHCUBHOCTHL CHUHEPE3HCA ChIYY)KHOI'O
crycTka B cpeaaeM Ha 25-30 %.

Taxxe yaydllleHHEe CTPYKTypHO-MeXa-
HUYECKUX CBOWMCTB TOJYYEHHOrO OEIKOBOrO
CryCTKa BJIMACT Ha KOHICHTpalUuio MOJOYHOI
ChIBOPOTKH (8-10%), 4TO OOBSACHAET CKOPOCTH
neHatypanuu OenmkoBbIX 4actull. [lanbHeliiee
yBENMYEHHE KOHIIEHTpAIMKd OelKoBOro 000-
ratutens A0 20% NpUBOAMT K OCIAOJICHHUIO
NPOYHOCTHBIX  CBOMCTB  MOJOYHO-OEITKOBOTO
CTYCTKa M 3aMEIJICHHIO TIpoIlecca OT/ACICHHUS
MOJIOYHOM CBIBOPOTKHU.

B pe3ynbTare npoBeqeHHBIX YKCIIEPHMEH-
TaJbHBIX HCCICAOBAHMN ObUla yCTaHOBJICHA
ONTUMAaJbHas KOHLIEHTpAIUs OCIKOBOro 000-
ratutens - 15 %.

B XO0AC€ BBIMMOJIHCHUA OKCICPUMECHTAJIb-
HBIX MCCIICIOBAHHUI Tarkke Oblla yCTaHOBJICHA
OIITUMAaJIbHAA KOHIOCHTpalud pPaCTUTCIIbHBIX
no6aBok. Beipaboransl BapuaHTa CBIPHOTO
TECTa C OBOIIHBIM M (DPYKTOBBIM MOPOIIKAMHU B
koHIeHTpauu ot 10% mo 50% wu obOpasubl ¢
OMONOTMYEeCKH aKTHBHOW Jo0aBkoli  «Bero-
pon», B kommdectBe 0,1 - 0,5%. PesynbraThi
UCCIICIOBAHUI OpraHOJNIENTHYCCKHUX, (DU3UKO-
XUMHUYCCKUX U CTPYKTYPHO-MEXAaHUYCCKHX I10-
KazaTenell ChIPHOrO TecTa C Pa3jIMYHON KOH-
[[EHTpAIMel OBOIIHOTO MOPOIIKA MPUBEICHBI B
Tabmuie 1, 2.
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Tabnuma 1 — OpFaHOJ'IeHTI/I‘IeCKI/Ie TI0Ka3aTEJIki CBIPHOI'O TECTAa

Konnentparus, OpraHoyienTU4YeCcKe MoKa3aTean

% BHEITHUH BHUJ] 1 KOHCHCTEHIHS BKYC L[BET

10 OHOpPOJHAs TUTACTUYHAsE Mac- | CHIPHBIH, 0€3 BBIpaXKEH- | CI1a00-XKENThIH,
ca C PeAKMMH BKPAIUIEHHSMHU | HOTO MPUBKYca Ha- | paBHOMEpHBIH 110 Beel Macce
HAITOJTHUTEIIS TIOJTHUTEJISI

20 OHOpPOJHAsI IUIACTUYHAs Mac- | CBIPHBIH, 0€3 BBIPAKEH- | JKENTOBATHIH, PABHOMEPHBIH
ca C BKpalUICHHWSIMH HamoJjl- | HOTO TpPUBKyca Harojl- | 1o Bcel Macce
HUTEIIS HUTEIIS

30 OJTHOpPOJHAsI TUTAaCTUYHAs Mac- | CHIPHBIH, Oe3 SIPKO BBIPAYKEHHBIA KENTHIH,
ca C YacTbIMHM BKpAIUICHHSIMH | BBIPAKEHHOT'O IPHUBKYCa PaBHOMEpHBIH 110 Bcel Macce
HAITOJTHUTEJIS HAITOJTHUTEJIS

40 OJTHOpPOJHAsI TUTAaCTUYHAs Mac- | CBIPHBIH, co ciabo BBIPaKCHHBIN HKEITHIH,
ca C YacThIMHM BKpAIUICHHSIMH | BBIpa)KEHHBIM IPHBKYCOM | paBHOMEpHBIH IO BCel Macce
HAITOJTHUTEIIS HAITOJTHUTEJIS

50 OHOPOJHAsA IUIOTHAs Macca C | ChIPHBII, ¢ IPKO SIPKO BBIPAYKEHHBIA KENTHIH,
YaCTBIMU BKpAIUICHUSIMU | BBIpa)KEHHBIM IIPUBKYCOM | paBHOMEpHBIH 110 BCel Macce
HAITOJTHUTEJIS HAITOJTHUTEIIS

Ta6n1/1ua 2 - OU3UKO-XUMHYECKHE U CTPYKTYPHO-MECXaHNUYCCKUEC IMMOKA3aTCIN CHIPHOI'O TECTAa

BapuanTs Konnentpanus pH, en BYC, % Bsskocts, Bnara, % Kup, %
OBOIIHOTO MTOpoIKa % myas

1 10 5,86 105,0+ 1,2 375+ 0,05 51,5£0,5 30+ 1,5

2 20 5,86 107,5+ 1,2 364 £ 0,05 50,7+ 0,5 30+ 1,5

3 30 5,85 107,5+ 1,2 349+ 0,05 49,3+ 0,5 30+ 1,5

4 40 5,85 108,2+ 1,2 346+ 0,05 48,8+ 0,5 30+ 1,5

5 50 5,85 110,5+ 1,2 342+ 0,05 47,4+ 0,5 30+ 1,5

Kak BUAIHO M3 IIOITYYCHHBIX JaHHBIX, OIpPC-
JeleH TOT (DakT, YTo C yBEMMYEHHEM KOHIICH-
TpallK PacTUTENBHOM 100aBKU Moka3arens pH He
HU3MCHACTCA, YTO INPHUBEIO K CHMXXCHHUIO BA3KOCT-
HBIX CBOMCTB CBIPHOIO CTyCTKa.

[To pe3ynbpTrataM NMpOBEAEHHBIX IKCIEPH-
MCHTaAJBbHbBIX I/ICCJ'Ie)Z[OBaHI/Iﬁ YCTaHOBJICHA OII-

TUMaJIbHasA KOHLCHTpAIUsA OBOIIHOT'O IMOpOLIKa
(20 - 22 %).

B tabnume 3 npuBeneHbI OpraHoNENTHYIEC-
KHE TIOKA3aTeH CHIPHOTO TeCTa C IPUMEHEHHEM
BAJl «Beropon» pa3imnaHOI KOHIICHTPAITHH.

Tabnuna 3 - Opranonentuyeckue rnokasateiau ceipHoro tecra ¢ BAJl «Beropony

OpraHonenTuuecKue noka3zaTesau
Konnentpanus =
BAIL % BHEITHUH BUJ U BRyc et
KOHCHCTEHIIUS
0,1 HEeXHasl, INIACTUYHAsL | CBHIPHBIN OeJIbIli, paBHOMEPHBIN 10 BCEH Macce
0,2 HEeXHasl, INIACTUYHAsL | CBHIPHBIN C1ab0XKEeNThIHN, paBHOMEPHBIN 0 BCEH Macce
0,3 HEeXXHAas, IJIACTUYHAs | CHIPHBIN JKEJITOBATHIN, paBHOMEPHBIN IO Bcel Macce
0,4 IUTOTHAS, IUIACTUYHAS | CBHIPHBIN SIPKO-KENTHIM, paBHOMEPHBIH 110 Bcel Macce
05 CBEPXIUIOTHAS, CBIPHBIH BBIPaXKCHHBIN JKENTHIN, paBHOMEPHBIH IO BCel
’ IJIaCTHYHAs Macce
B Tabmmie 4 npuBeneHbl  (U3HMKO- BAJl «Beropon» pa3imuaHOI KOHIICHTPAITHH.

XUMHNYCCKHC

u CTPYKTYPHO-MEXaHUYECKUE
MIOKA3aTeJN CHIPHOTO TECTa C IPUMEHEHUEM
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Tabnuna 4 - PU3NKO-XUMUUECKUE U CTPYKTYPHO-MEXaHHUUECKHE TIOKa3aTenn chlpHOro tecta ¢ bAJ «Betopon»

BapuaHThI Macﬁzﬁiﬂé o pH BYC, % Bnara, % Kup, %
Ot 1 0,1 5,610,01 99,5+ 1,2 51,5+ 0,5 30+£1,5
Ot 2 0,2 5,610,01 101,0£1,2 | 51,3+0,5 30+£1,5
Omnpit 3 0,3 5,56+0,01 | 101,0£1,2 | 52,2+0,5 | 30+1,5
OmnpiT 4 0,4 5,55+0,01 | 102,0£1,2 | 52,1+0,5 | 30+1,5
OmbIT 5 0,5 5,53+£0,01 | 103,0£1,2 | 52,0+0,5 | 30+1,5

Kak BuAHO M3 TOIYYEHHBIX JAHHBIX
nobasnenune bAJl «Beropon» B komuuectre 0,3 %
TIOJIOKHUTENHFHO BJIMSET HAa OpraHONENTHYECKUe
XapaKTECPUCTHKH, (PU3MKO-XUMHUYCCKUE U CTPYK-
TYpHO-MEXaHUYECKHE  TI0Ka3aTeld  CHIPHOTrO
crycrka. Ilo pe3ynprataM uccieqoBaHUM ycTa-
HOBJICHA ONTHUMAJbHAs KOHIIEHTPALUS BHECEHUS
BAJl «Beropon» (0,3 % x obmieit Macce MOJIOKa).

OTKOPPEKTHPOBAHHBIA  TEXHOIOIHYECKHIMA
MpoIecC TPOM3BOJICTBA HOBOTO BHJA MSTKOTO
Chlpa M3 CMECH KO3bEr0o M OBEYHEr0 MOJIOKA
COCTOMT M3 CJICAYIOIMX OIepaluii: mpHeMKa |
00paboTKa KO3BETO U OBEYLEIO MOJIOKA; CO3pe-
BaHME CMECH MOJIOKA; COCTABJICHHE MOJIOYHO-
PacTUTENBHOW CMECH; MacTepu3anus ¥ OXJIax]ie-
HUE JI0 TEMIICPaTyphbl 3aKBallMBAHUS; 3aKBaIllU-
BaHHUE U CKBAIIMBaHWE CMECHU MOJIOKa; 00paboTKa
CTYCTKa M OTJEICHUE CHIBOPOTKH; ()OPMOBAHHE,
CaMOIPECCOBAHUE M TIPECCOBAHME; MOCONKA ChIpa
U co3peBaHue; (acoBKa, YIIAKOBKA, CO3PEBAHHUE;
XpaHEHHUE U pean3aliusl.

B naGopaTopHbIX ycioBHSX Kadeapsl
«buorexuonorus» HAO «TopalirbipoB yHUBEP-
CUTET» OTpaboTaH KOMIIOHEHTHBIH COCTaB |
TEXHOJIOTMYECKHI TIpollecC TPOU3BOJICTBA C
BBIPA0OTKOM OIBITHBIX OOpAa3llOB HOBOI'O BHJIA
MSITKOTO ChIpa M3 CMECH KO3bEr'0 U OBEUBEro
MOJIOKa. B panpHelmeM niaHupyercs HpoBe-
JICHWe  TPOM3BOJACTBEHHOM  ampofamnuu, ¢
BBIPa0OTKOM OIBITHBIX OOpa3llOB HOBOI'O BHJA
MSITKOTO ChIpa M3 CMECH KO3bEr0 U OBEUBEro
MOJIOKa B MPOM3BOACTBEHHBIX ycioBua TOO
arpopupma «Arxkap OHmipic». PesynbraTh
Oy/IyT OTpa)KEeHBI B CIEAYIOIICH MyOInKaIluy.

3akniouenue u 661600l

B pesynbrate nposenenus HUP Bpmon-
HEHBI CIICYIONIHNE ITAIbI PA0OT:

- HAy4YHO - 0OOCHOBAHBI OCHOBHOE CBIPhE
M KOMIIOHEHTBI Ui pa3pabOTKH pEeLenTypPhI
HOBOT'O BHJIa MSIKOTO ChIpa W3 CMECH MOJIOKa
CEITbCKOX 03 CTBEHHBIX J)KHBOTHBIX;

- HWCCIeOBaHbl  OPraHOJICNTUYECKHUE,
(PU3MKO-XUMHUYECKUE M CTPYKTYpPHO-MEXaHHU-

31

YeCKH e IMOKa3aTeH CHIPHOTO TECTa C Pa3InYHOM
KOHLIEHTpaLUeE OBOIIHOIO MOPOLIKA;

- pazpaboTaHa ®W ONTHMH3HUPOBaHA pe-
LENTypa HOBOTO BUJA MSTKOTO ChIpa, MIPOBE/ICH
aHaJIN3 OPraHoNIENTHIECKON XapaKTePUCTHKH;

- 0Tpa0OTaH KOMIIOHEHTHBIH COCTaB U
OTKOPPEKTUPOBAaH  TEXHOJOTHYECKHH  MPOIIEeCcC
MPOU3BOJICTBA HOBOI'O BHAA MSTKOIO ChIpa B
nmabopartopHblx — ycnoBusx — kadenper  «buo-
texHonorusn» HAO «TopaliTbIpoB YHUBEPCHTETY;
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DETERMINATION OF CASEIN IN MILK
'L.M. KALIMOLDINA, 'A.P. ABDYKARIMOVA, 'A.N. ALIPBAEV

(* «Almaty Technological University»JSC, Almaty, Kazakhstan)
E-mail: kalimoldina.laila@mail.ru, a.abdykarimova@mail.ru

In the present study the precipitation of casein from the various milk samples such as cow milk, goat milk
were studied. The technique of precipitation of casein is used to predict the protein content in the milk samples. It
was found that the main components of casein have genetic variants that differ in several amino acid residues.
These proteins have a molecular weight of about 20 thousand, an isoelectric point of about 4.7, contain an
increased amount of proline (the polypeptide chain has a b-structure) and are resistant to denaturants.

Key words: albumin, enzyme, casein, protein, phosphoprotein.
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(' <AJIMaTBI TEXHOJOTUSIBIK yHuBepcureTi», AK, AamaTtbl, KazakcTan)
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3epmmey 6apvicolHOa cublp cymi, ewKi cymi cuakmol Jpmypiai cym yacinepinoezi KazeunHiy, mynoacol
3epmmenoi. Cym yncinepinoezi akyvlz monuwiepin 0o/icay ywiin KazeuH mumpiey 2a0ici KoOJ10aAHbLIAOLL
Kazeunnin nezizei komnonenmmepiniy, oipHeute AMUHKbIUMKBLIOADLIHBIY KA10bIKMAPbLIMEH epeKuleleHemiH
2CHEMUKAIBIK HYCKAnapel 6ap exkenoici anvikmanovl. byn axyvizoapoviyy monexkynanvlk caimazol 20 muvinza
JHCYBIK, U30IIEKMPIIK HyKmeci wiamamen 4,7, KypamvlHOa RPOIUH MOTUEPI Hco2apouliazan (noaunenmuomik
mi3zfex b-Kypslivimbina ue) yHcane deHamypanmmapaa meo3imoi.

Herisri ce3aep: anb0ymMuH, (pepmMeHT, KazeuH, akybi3, ¢pocdonporenH.
OITPEJEJIEHUE KAZBENHA B MOJIOKE
1JI.M. KAJIMMOJIJTUHA, 'A.I1. ABJIBIKAPUMOBA, 'A.H. AJIUTIFAEB

(' AO «ATMATHHCKHII TeXHOJIOTHYeCKHUii yHuBepcuTeT», Animartbl, Kazaxcran)
E-mail: kalimoldina.laila@mail.ru, a.abdykarimova@mail.ru

B HacmoAauem uccneoosanuu u3yuaiocob ocarcoeHue Kazeuna u3 pasitnunvlx o6pa3uoe MOJ10KA, MAKUX

KaK Kopoebe MOJI0KO, KO03beé MOJI0KO. Texnuxa ocasicoenus Kazeuna ucnoasvzyemcs ons RPOCHO3UPOGAHUA
cooepafcamm oenka 6 npo6ax MOJI0KdA. chauoeﬂeuo, Umo OCHO6HbIE KOMRNOHEHMbl Kd3euHa umerwm
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2eHemuuecKue 6apuaHmol, pPa3iudaAOWjUecs HeCKONbKUMU AMUHOKUCIOMHBIMU ocmamkamu. Dmu Oenku
UMeIom MOIEKYIAAPHYIO MACCYy 0K010 20 moicay, u30rieKmpuiecKyro mouxy okono 4,7, cooepicam nogvluennoe
Konuyecmeo nponuna (noAunenmuoHas yens umeem b-cmpykmypy) u ycmoiiuuenl K 0enamypanman.

KioueBble ciioBa: anb0ymuH, ¢pepMenT, KazenH, 6e10K, poconporenH.

Introduction

Milk is one of the most valuable human
foods. The role of milk as a complete food
product in supporting the body's vital processes
is well known. Of particular value are milk
proteins - the most biologically important
organic substances. The amino acids formed as a
result of the breakdown of proteins are used to
build body cells, enzymes, protective bodies,
hormones, and more.

Milk and milk products are an important
component of food ration of a modern human.
Milk contains three types of protein: casein
(caseinogen), milk albumin and lactoglobulin.
The main protein of milk is casein, which is 2.7
%, or 81.9 from total amount of proteins in milk.

The quality and output of protein dairy
products are known to be determined by the
fractional composition of casein.

Usually in milk control the mass fraction
of proteins (total protein), including casein and
whey proteins. Less commonly, only casein
content is determined in milk.

Nowadays there is evidence that the milk
casein is the source of a variety of significantly
important bioactive peptides.

Casein (/'kersi:zin/ KAY-see-in, from
Latin caseus "cheese") is a family of related
phosphoproteins (aS1, aS2, B, ).

Casein has a wide variety of uses, from
being a major component of cheese, to use as a
food additive. The most common form of casein
is sodium caseinate.

As a food source, casein supplies amino
acids, carbohydrates, and two essential elements,
calcium and phosphorus.

High nutritional value of milk is attributable
not only to content of protein substances, oil,
carbohydrates, mineral salt sand their favorable
balance in it, but also to a specific content of
above-mentioned components [1].

Although whey protein, casein, soy
proteins are good to be of high biological value,
but we must consider other ingredients
associated with them.

Last days content of milk significantly
changes before drying of cows. The content of
sodium salt dramatically increases and content of
calcium salt decreases, as a result milk becomes
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salty, quantity of leukocytes in it increase. Acidity
decreases. Viscosity and density increase, as well
as content of oil, protein, casein and content of
milk sugar decreases [2].

Casein has high nutritional value. The
main protein of milk - casein (caseinogen ), is
phosphoprotein, in molecule of which phosphor
is connected to hydroxy-amino acids in the
form of phosphorus acid, forming ester with
serine, threonine. Besides that, casein is
connected to calcium of milk and at that forms
active casein — phosphate and calcium complex.
Casein, which is in milk in the form of calcium
salt, is named calcium caseinate.

During milk acidification in the process of
falling out of clot, calcium caseinat, interacting
with lactic acid, degrades to calcium lactate and
casein, precipitating in the form of sediment (at
that a large portion of calcium lactate remains in
liquid part, in serum). Milk has a complex
composition.

It has more than a hundred different
components. Usually, in widely established
practice, chemical composition of milk is
characterized by essential substances, quantity
of which is not strictly constant.

It changes depending on different factors
[3]. Caseinis a compound protein, formed from
predecessors of casein — caseinogen at milk
caseation. One of the main indicators of suitability
of milk for production of milk products is its
capability to posset and form thick elastic casein
clot under influence of fermenting agent. Many
genotypic and paratypic factors influence on these
qualities of milk, but specifically - breed, feeding
stuff and technology of animal nutrition, genotype
of cows, containing casein and its particles,
calcium and phosphor, condition of a lacteal gland.
Quantity of casein in cow milk ranges from 2.1 to
2.8 %. Basic composition of unfractioned casein
(in %) is the following: carbon -53.1; hydrogen —
7.1; oxygen — 22.8; nitrogen — 15.4; sulfur — 0.82;
phosphor - 0.8.

Casein is obtained in various ways. An
important factor determining the industrial
production of casein is its solubility in various
solutions. Casein is soluble in dilute solutions of
alkalis and in strong acids, but insoluble in dilute
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acids, where it precipitates. For the production
of casein, fresh skimmed milk is used.

The casein is a protein molecule with elastic
properties, high mechanical strength and also
insoluble in water. Due to such properties its
suitability to be used as a polymer increases. To
improve upon the properties of casein it is blended
with formaldehyde which serves as a plasticizer
and the aerogel is formed. The formed aerogel can
serve as a viable substitute for conventional non-
biodegradable polymers used for low density, high
temperature applications. These materials may
have several potential applications including the
fabrication of bioscaffolds, foams, contact lenses,
drug delivery capsules, and numerous other
technological applications. The casein is a protein
molecule with elastic properties, high mechanical
strength and also insoluble in water. Due to such
properties its suitability to be used as a polymer
increases. To improve upon the properties of
casein it is blended with formaldehyde which
serves as a plasticizer and the aerogel is formed.
The formed aerogel can serve as a viable substitute
for conventional non-biodegradable polymers used
for low density, high temperature applications.
These materials may have several potential
applications  including the fabrication of
bioscaffolds, foams, contact lenses, drug delivery
capsules, and numerous other technological
applications.

There are four main methods for
determining the mass fraction of protein in milk
and dairy products:

—Kjeldahl's Method

—Refractometric method

—Colorimetric method

—Formative titration method

A widespread method for determining the
mass fraction of protein in milk is formol
titration. The method has limitations and can be
used only for raw (unpasteurized) milk with an
acidity not exceeding 20° T. However, it is often
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used at dairy enterprises to control the mass
fraction of protein in a normalized mixture after
pasteurization and even in finished drinking
milk that has undergone various heat treatments
(pasteurization or sterilization). To understand
why this cannot be done, we consider the
chemistry of the method of formal titration.

This is a titrimetric method based on the
neutralization of the carboxyl groups of
monoaminodicarboxylic proteins with a solution
of sodium hydroxide. The amount of alkali spent
on neutralization is proportional to the mass
fraction of protein in milk.

As is known, protein molecules are
characterized by the presence of positively
charged amino groups (-NH; +) and negatively
charged carboxyl groups (-COO ) [4]. Being in
the same molecule, oppositely charged amino
and carboxyl groups are attracted to each other,
forming an internal complex salt of a neutral
nature. This inhibits the interaction of alkali
(sodium hydroxide) with carboxyl groups.

In order to release the carboxyl groups of
monoaminodicarboxylic acids of proteins, to
make them available for titration with alkali,
formaldehyde (formalin) is added to milk,
which, interacting with the amino groups of
proteins, blocks them. In this case, carboxyl
groups are released and become available for
titration with sodium hydroxide.

The work investigated the amount of
casein, as well as laboratory conditions, an
indirect method and methods for determining the
absolute refractive index using refractometry.

A refractometer is a laboratory or field
device for the measurement of an index of
refraction (refractometry). The index of refraction
is calculated from Snell's law while for mixtures,
the index of refraction can be calculated from the
composition of the material using several mixing
rules such as the Gladstone-Dale relation and
Lorentz—Lorenz equation.
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Figure 1. Refractometer with a double interferometer

The refractometer contains a
monochromatic light source 1, housing 2, a
working chamber 3 with a test medium, a main
interferometer made according to the Michelson
scheme, which consists of a beam splitter 4, a
mirror in the form of an angular reflector 5, a
retroreflector 6, and a mirror in the form of an
angular reflector 7 in a non-working shoulder,
an auxiliary interferometer made according to
the Michelson scheme, which consists of a beam
splitter element 8, a rectangular reflector 9,
mirrors 10 and 11 [5].

Materials and research methods

Cow milk with different content of casein
was chosen the object of research. Research was
conducted in the University of Storage
Technology, Plovdiv city, Bulgaria. The following
reagents were taken for conduction of experiment:
whole defatted milk; 10% acetic acid; 1% sodium
hydroxide solution; 5% copper sulphate solution.

Equipment: test tubes, filtering funnel,
paper filter.

Sequence of procedures.

1. Extracting of casein.

Put 2cm’® of milk into the tube, add the
same amount of distilled water and combine
resultant mix.

Add 10% acetic acid to the solution in drops
until formation of sediment. Avoid excess of acid.

Sediment shall be filtered on the paper
filter and washed several times by distilled water
(on the filter).

Dissolve sediment by 1% alkali solution.
Resultant solution shall be filtered through
water-lubricated filter.

2. Qualitative reaction to protein

35

FRTREETFIF R RN IRFRERIN)| \!

Add 1 drop of copper sulphate solution to
Iem3 of filtered solution. We can see formation of
red-purple coloring, which is typical for proteins.

Results and their discussion

Cleaned casein, extracted from milk with
the help of acetic acid, is white amorphous
powder without smell and taste, almost insoluble
in water, soluble in diluted alkali solutions,
alkali salts and alkaline-earth metals and mineral
acids. It can be divided into particles,
distinguished by content and properties. Earlier
chemical analysis of milk was investigated,
which shows that content of milk sugar, ashes,
calcium and phosphor increased as far as part of
casein increased to 2.8 %. After this decrease of
content of these components was observed
consequently on 0.03 — 0.08; 0.01 — 0.03; 1.22 —
3.04; 2.29 — 4.08. Analysis of received data
shows that changes, connected to content of
protein in milk, had important influence on its
technological properties[6].

Therefore, decrease of content of casein in
milk leads to increase of duration of coagulation
under influence of fermenting agent,
degeneration of quality of casein clot, increase
of loss of nutritional substances during
processing of clot, decrease of intensiveness of
biochemical processes.

3. The isoelectric point (pl, pH(I), IEP), is
the pH at which a molecule carries no net
electrical charge or is electrically neutral in the
statistical mean. The standard nomenclature to
represent the isoelectric point is pH(I), although
pl is also commonly seen, and is used in this
article for brevity. The net charge on the
molecule is affected by pH of its surrounding
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environment and can become more positively or
negatively charged due to the gain or loss,
respectively, of protons (H").

Surfaces naturally charge to form a double
layer. In the common case when the surface
charge-determining ions are H/OH', the net
surface charge is affected by the pH of the liquid
in which the solid is submerged.

The pl value can affect the solubility of a
molecule at a given pH. Such molecules have
minimum solubility in water or salt solutions at
the pH that corresponds to their pl and often
precipitate ~ out  of solution. Biological
amphoteric molecules such as proteins contain
both acidic and basic functional groups. Amino
acids that make up proteins may be positive,
negative, neutral, or polar in nature, and together
give a protein its overall charge. At a pH below
their pl, proteins carry a net positive charge;
above their pl they carry a net negative charge.
Proteins can, thus, be separated by net charge in
a polyacrylamide gel using either preparative gel
electrophoresis, which uses a constant pH to
separate proteins or isoelectric focusing, which
uses a pH gradient to separate proteins.
Isoelectric focusing is also the first step in 2-D
gel polyacrylamide gel electrophoresis.

In biomolecules, proteins can be separated
by ion exchange chromatography. Biological
proteins are made up of zwitterionic amino acid
compounds; the net charge of these proteins can
be positive or negative depending on the pH of
the environment. The specific pl of the target
protein can be used to model the process around
and the compound can then be purified from the
rest of the mixture. Buffers of various pH can be
used for this purification process to change the
pH of the environment. When a mixture
containing a target protein is loaded into an ion
exchanger, the stationary matrix can be either
positively-charged (for mobile anions) or
negatively-charged (for mobile cations). At low

Table 1. Yield of casein in different kinds of milk

pH values, the net charge of most proteins in the
mixture is positive - in cation exchangers, these
positively-charged proteins bind to the
negatively-charged matrix. At high pH values,
the net charge of most proteins is negative,
where they bind to the positively-charged matrix
in anion exchangers. When the environment is at
a pH value equal to the protein's pl, the net
charge is zero, and the protein is not bound to
any exchanger, and therefore, can be eluted out.

A number of algorithms for estimating
isoelectric points of peptides and proteins have
been developed. Most of them use Henderson—
Hasselbalch equation with different pK values.
For instance, within the model proposed by
Bjellgvist and co-workers the pK's were
determined between closely related immobilines,
by focusing the same sample in overlapping pH
gradients. Some improvements in the
methodology (especially in the determination of
the pK values for modified amino acids) have
been also proposed. More advanced methods
take into account the effect of adjacent amino
acids £3 residues away from a charged aspartic
or glutamic acid, the effects on free C terminus,
as well as they apply a correction term to the
corresponding pK  values using genetic
algorithm. Other recent approaches are based on
a support vector machine algorithm and pKa
optimization against experimentally known
protein/peptide isoelectric points.

More over, experimentally measured
isoelectric point of proteins were aggregated into
the databases. Recently, a database of isoelectric
points for all proteins predicted using most of
the available methods had been also developed.

In the course of our work, we compared
the content of casein in cow's milk, goat's milk
and three other types of pasteurized milk. The
results are shown in Table 1. Also we made a
diagram based on this table (Diagram 1).

Ne | Milk samples

Yield of casein (grams)

Cow milk

6.9

Goat milk

54

Packed milk-1

6.2

Packed milk-2

3.5

DNk WiN|—

Packed milk-3

5.8
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Diagram 1. Yield of casein

Cow milk Goat milk

6,9
6,2
5,8
5,4

5

4 3,5

3

2

1

0 —— = I—— = A = A = I -

Packed milk-1

B Yield of casein (grams)

Packed milk-2 Packed milk-3

Casein is the main protein of milk. It
belongs to reserve proteins and is a mixture of
several phosphoproteids (as-, b-caseins). The
casein fraction also includes g-casein (2.5% of
all casein), a product of partial proteolysis of b-
casein catalyzed by milk proteinase. The main
components of casein have genetic variants that
differ in several amino acid residues. These

1,105
1,1
1,095
1,09
1,085
1,08

relative viscosity

—_
S
~
(9,

>

1,07
1,065
1,06
1,055

Figure 2. Isoelectric points of proteins

The study of the casein protein content in

proteins have a molecular weight of about 20
thousand, an isoelectric point of about 4.7,
contain increased amounts of proline (the
polypeptide chain has a b-structure), and are
resistant to denaturants. Casein includes all the
amino acids necessary for the body (including
those essential), is the main component of
cottage cheese and cheese.

The method of refractometry is based on

milk at various pH values, the following tasks
determine the isoelectric point (IET) of proteins.

The rice shows the dependences of the
relative viscosity of casein on the pH of the
aqueous phase.

measuring the refractive index of a ray of light
during the transition from one medium to
another. If the test solution is a complex mixture
of several components, each of them retains its
refractive power, which gives the main
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consideration of the total refractive index as an
additive value [7].

Table 2. Casein samples in milk

The object of the study was casein samples
in milk. The results are shown in the table 2:

Components | The content in milk,% | refractive indices

Lactose 1,49

1,47

Casein 2,8

1,38

Conclusions

Using experiments, you can determine that
the composition of milk includes fat and protein.
They are easily absorbed even by the child's body.
The main protein in milk is called casein. Also, the
milk contains carbohydrates that give it a sweet
taste. Milk fat and the carbohydrate lactose
provide energy.

Mineral  salts  (phosphorus, calcium)
strengthen bones and produce fresh blood. Milk is
a very useful and valuable food product, especially
for a growing body. Different samples of milk
contain different percentage of Casein.

A decrease in the casein content in milk
leads to an increase in the clotting time under
the action of the enzyme, to a deterioration in
the quality of the casein clot, to an increase in
the loss of nutrients during the processing of the
clot, and to a decrease in the intensity of
biochemical processes.
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PEAJIMBALIIUA KOMIIETEHTHOCTHO-AEATEJIBHOCTHOI'O IOAXOJA
[P OBYYEHHMHU PYCCKOMY A3BIKY (YPOBEHD B2)

!JI.B. BECCYETHOBA

(* AO «ATMaTHHCKMIi TeXHOJTOrHYecKHii yHuBepcuTeT», Kazaxcran, Aimarsn)
E-mail: mila.0117@mail.ru

Cmambus noceswiena 60npocy peanu3ayuy KOMHEemeHmMHOCIMHO-0esmMeIbHOCIHO020 RO0X00a npu 00yYeHuu
OJucuyunaune «Pycckuii  a3vlk»  cmyoenmose 6cex cneyuanvHocmel  ANMAMUHCKOZ0 — MEXHOIO02UYECKOZO
ynueepcumema. B cmamve packpeimo nonsamue «KomMnemeHmMHOCHHO-0eAMENbHOCMHBIIL HO0X00», NPUHAMOE 34
OCHOBY cmpamezuu o00y4ueHUs, a4 mMaKice cheyupuxka KioUesblx KomnemeHuyui. Aemopom npeocmasnena
Munonocus Y4eOHvIX 3A0AHUN, HOCMPOCHHASL C YUEMOM 6UOA Peuesoil OesMenbHOCU U ACHeKMAa A3bIKd,
HAanpasieHHas HA OMPAGOMKY JIUHZ6UCMUYECKUX (HAKMO8 MO 6CeM YPOGHAM A3bIKOGOU cucmembl. Aemop
npuxooum K 61600y, Ymo pazpadomxa yueoH0-OUOAKMUYEecK020 Mamepuana u nposedeHue 3aHAmuil ¢ y4emom
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KOMREmeHMHOCMHO-0eAMEeIbHOCIHO20 N00X00a 00ecneuusarom 2onmoeHoCMb cmydenmoe K pacuiupenuro 3HaHull
6 obnacmu npoqbeccuouaﬂbnbtx Oucuunﬂun nocpedcmeom ocyuiecmeleHuA HOUCKOBO-UCC1€008AMETbCKOIL
dessmenbHOCHU NO npoqbeccuonwlbnbw 60NpPOCaAM C UCNO1B306AHUEM PDYCCKOA3BIYHBIX UCMOYHUKO6 um])opmauuu 6
nevamHolx U IJ1ICKMPOHHBIX eapuanmax.

KiioueBbie cJioBa: KOMIIETEHTHOCTHO-1eATeJIbHOCTHBIMH moaxoa, KOMIIETCHIHS, TEKCT,
THII0JIOTMS 3aJaHUH.

OPBIC TIJIIH OKBITYJA KY3BIPETTIJIIK-OPEKETTIK TOCLIII )KY3ETE ACBIPY
(B2 JEHI'EHI)

!JI.B. BECCYETHOBA

(«AJIMAaTBI TeXHOJOTHSIBLIK YHUBepeuTeTi», AK, Anvatel, Kazakceran,)
E-mail: mila.0117@mail.ru

Maxana Anmamol mexHOA02UANBIK YHUBEPCUMEMIHIH 0aP/IbIK MAMAHOLIKMAPLIHLIH CHIyOeHmmepine
"Opoic mini'"' nanin oKbimyoa Kyzslpemminik-apexemmix macinodi icke acvlpy macenecine apuanzan. Maxanaoa
OKbIMY CHPAmezusCblHbIY Hezi3i peminde Kadvlioanzan "Kyzvipemminik-apekem macini' yevimol, cOHOQU-AK
Hezi3el Ky3vipemmepoin epexuwienizi awivlizan. Aemop mindik ducyileHiyy 0apiavlK OeHzeiliepi 0OouviHua
JIUH2BUCIMUKATILIK  (haKkminepoi nvlcblKmayza 0aolmmanzan couney apeKeminiy mypin dcoHe minodin
acnexkmicin eckepe OmbuIpbIn KYpblizan OKy HMARCLIPMANAPbIHbIY, MUNOLOZUACHIH YCbIHAObL. Aemop opwic
minindezi aknapam Ko30epiH dacna jicane INeKmMpPOHObl HYCKAOA KOJI0AHY, OKY-OUOAKMUKAIbIK MAMEPUANObl
KYpy JicoHe Ky3vlpemminik-0eaceHoiniK macinin Koadana omolpvln cadax jHcypeizy, cmyoeHmmepoiny Kaciou
naHoepi 0OoiibiHwa i30eHic dcoHe 3epmmey KbIZMEmiH Jcy3eze acvlpy apKblibl Kaciou nanoep 0OouvlHuia
Oinimoepin Keneiimyze OQiivlH GONYbIH KAMMAMACHL3 eMedi 0e2eH MYNCblPbIMea KeJleol.

Herisri ce3aep: Ky3bIpeTTiliK-dpeKeTTiK TICi/, KY3bIPeTTiTiK, TanchbipMaaap TUIIOJIOTHSCHI.

IMPLEMENTATION OF THE COMPETENCE-ACTIVITY APPROACH
IN TEACHING THE RUSSIAN LANGUAGE (LEVEL B2)

!L.V. BESSCHETNOVA

(*«Almaty Technological University» JSC, Almaty, Kazakhstan,)
E-mail: mila.0117@mail.ru

The article is devoted to the implementation of the competence-activity approach in teaching the
discipline ""Russian language'’ to students of all specialties of the Almaty Technological University. The article
reveals the concept of ""competence-activity approach', which is taken as the basis of the training strategy, as
well as the specifics of key competencies. The author presents a typology of educational tasks, built taking into
account the type of speech activity and the aspect of language, aimed at working out linguistic facts at all levels
of the language system. The author comes to the conclusion that the development of the didactic material and
the lessons given competence-activity approach ensures students ' readiness to expand knowledge in the field of
professional disciplines through the implementation of research activities on professional issues with the use of
Russian language sources in both print and electronic versions.

KuaroueBnble cioBa: competence-activity approach, competence, text, typology of tasks.

Beeoenue TIOKOJIEHHS SIBJISIETCSA KITIOYEBBIM aCIIEKTOM B CHC-

B cBs3u ¢ mepexonoM Ha HOBBIM YpOBEHBb TeMe MPeroaBaHusl PYCCKOTo S3bIKa, OMPEIeNsio-
o0yuenust auciuimHe «Pycckuii si3pIK» B BY3E, IIUM YCHEIIHOCTh YCBOEHHUS €r0 KaK HepOIHOTO.
cormacHo TpeOoBaHWsIM — «THIIOBOM  y4eOHOM B yuebHoM mocobum «Pycckuit s3bIK»
nporpamMmbDy (2018r.), OOHOBIISIETCST COAEpIKAHUE (ypoBerr B2) peanmnzoBaH KOMITIETEHTHOCTHO-
y4eOHBIX TIOCOOUH MO PYCCKOMY SI3BIKY II0 BCEM JIeATEIbHOCTHBIA TOJIXOJ, IIPU3HABAaE€MbI B
YPOBHSIM 0a30BOM CTaHAAPTHOCTH. OJTO BecbMa Hactosimee BpeMmsi 3(pQexkTHBHBIM B KayecTBe

aKTyaJIbHO, TIOCKOJIBKY CO3/IaHHE ITOCOOMH HOBOTO
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BeAyIIed METOJUYECKON CTpaTeruul B MPAKTUKE
00y4eHUS pyCCKOMY SI3BIKY B BY3e€.

«KomreTeHTHOCTHO-1eATeTbHOCTHBII
MO/IXOJT TIPE/IIoyaraeT 3aMeHHTh CUCTEMY 00s13a-
TENBHOrO (OPMHUPOBAHUS 3HAHUH, YMEHHH U
HaBBIKOB HA0OPOM KOMIIETEHTHOCTEH (KOMILICK-
COM KOMIIETEHIMI), KOTopble Oynytr dopmupo-
BaThCSl y CTYJICHTOB HAa OCHOBE OOHOBJIHHOT'O CO-
JepKaHuA W B TIPOLIECCE UX JEATENBHOCTH IO
OBJAJICHNIO TakuM coxepxkanuem» [1]. Pomb
3HAHWUN TPU 3TOM HE NPEYMEHBINAETCS: U3 OCHOB-
HOH W COWHCTBEHHOM IeMM 0Opa3oBaHMs OHHU
MIPEBpAILAIOTCS B CPENCTBO PAa3BUTHA JIMYHOCTU
00y4aeMbIX.

Mamepuanst u Memoowvl UCCIE006aAHUA

OOBEKTOM HCCIICAOBAHUS SBJIACTCS TPO-
mnecc OOYYeHHS C HCIOJB30BaHMEM KOMIIe-
TEHTHOCTHO-/IEITEIEHOCTHOT'O MOJX0/a, KOTOPBIN
MpeArnosaraer, C OJHOW CTOPOHBI, pPa3BUTHE
KJTFOUEBBIX KOMIIETEHLMH, HEOOXOMUMBIX IS
Oynylier AEATENbHOCTH CHEIHUAINCTa; C JPYroi
CTOPOHBI - HOCHT JeATEeIbHOCTHBIM Xapakxrep,
MOCKOJIbKY pPEYEBOE OOIIEHHE OCYIECTBIISETCS
TIOCPEICTBOM PEYEBOM JEeATEIHHOCTH, KOTOpas
CITYXKHT JJIs pellieH s 3a1a4 POAyKTUBHOM yeso-
BEYECKOH MEATETbHOCTH B YCIOBHAX «COLUAIIB-
HOro B3auMofehcTBusA» oOydarommxcs (M.A.
3umnsts, . A. Kutaiiroposckas, A.A. JIleoHTheB).

[penmer wccrnenoBanus: y4eOHbIE Mare-
puayibl 10 JuCLMIUIMHE «PycCKuil s3bIK» Ha
ypoBHE 0a3zoBol craHmaptHocTH B2, cTpykry-
PUpPOBaHHbIE C  YYE€TOM  KOMIIETEHTHOCTHO-
JeATeTbHOCTHOTO TIOAXOA.

Lenpto wuccrnenoBanust SBJsETCS pac-
KpBITHE COZEepKaHus y4eOHOro Tmocodus c
TOYKU 3PEHUS €r0 BO3MOXKHOCTEH A pa3BUTHUSA
KOMIIETEHIIUM CTYJIEHTOB.

[IpakTrdeckast 3HaUUMOCTD HCCIIEJOBAHUSL
Marepuansl mocobust «Pycckuit s3p1k»  (B2)
arnpoOUpOBaHbl B XOJIe MPAKTUYECKUX 3aHATHH U
MOTYT HCIIOIB30BAaThCsl B KAadyecTBE OCHOBHOTO
JITAKTHIECKOTO CPENICTBA O0YUIEHISI CTYIEHTOB 1-
r'o Kypca BCexX crenuanbHocTeNd. PackpbITue cTpyk-
TYPHO-COJICPKATENBHBIX OCOOCHHOCTEH TTOCOOHS
CIIOCOOCTBYET ~ TIOHUMAHHUIO  IPETO/IABATEISIMA
Lenell M METOAOB TPOBENEHUS IPAKTHYECKUX
3aHATUH 110 JAHHOMY KYpCY.

Meroponorust uccnenoBanus. TeopeTu-
YECKOW OCHOBOM IOCIYXHJIM TPYIbl pa3pador-
YUKOB OCHOB KOMMYHHKAaTHBHO-JESITEIHHOCT-
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voro mnoaxoma C.JI. PyOunmreiina, A. H.
JleonTneBa, U. A. 3umnueii. CoriacHo JaHHOMY
MOJAXOMy, B IIGHTpEe OOydYeHHs HaXOAUTCS
00y4aroIuiics Kak CyObeKT y4eOHOH IesITelb-
HOCTH; TIpeonaraercsi y4er WHAWBUAYalbHO-
TICUXOJIOTMYECKUX, BO3PACTHBIX W HallMOHAb-
HBIX OCOOEHHOCTEH JMYHOCTH O00Y4YalomlIerocs.
JlesTensHOCTHBIN THIT 00y4YeHUs] HANpaBJiIeH Ha
MOCTAHOBKY M PEUIeHHE CTYAEHTaMU KOHKpET-
HOW yueOHOH 3amaun. OOBEKTOM OOYYEHHS
JOJDKHA OBITH pedeBast JesTeNbHOCTh: CIyIla-
HUE, TOBOpPEHUE, YTeHUe, MUchMo. Meroauuec-
KOEe COJIep)KaHUE KOMMYHHUKATHBHO-JCSTCIb-
HOCTHOTO TIOAIXOJia - WCIOJb30BAHUE KOJLICK-
TUBHBIX (hOpM OOyYeHHs C pemeHreM Mpoo-
meMHbIX 3amad  (Summssr,  1989). 3amada
pean3anu TIPUHIHTIA JIBYTIIAHOBOCTH
(Kuraitropoackas, 1986), T.e. nmeperona yueOHOMH
LIeNTN 3aHATHS (O3HAKOMJICHUE C HOBOM JICKCHUKOM,
TEPMUHOJIOTUEH, THIIOM PEYH H T.I1.) IEPEBOUTCS
B 3aJa4y OOIICHHS CTYACHTOB C MPENOIaBaTeIeM
W MEXIy cO0Oi Ha OCHOBE JIMYHOCTHO-3HAYUMOH
JUTs1 00yJaroIIerocst AeATeIbHOCTH.

[pu npoBeeHNY UCCIIEIOBAHUS HCITONMB30-
BIUCh METOJBI: M3yYCHHE HAYYHOW M METOJIU-
YEeCKOM JIUTEparypbl MO TEME HCCIIEIO0BaAHHS;
MOJICTUPOBAHNE YYEOHBIX CHTYaIlUid; OIBITHOE
o0y4eHHe; HAOIIOICHHE 32 YIeOHBIM MPOLIECCOM;
TECTUPOBaHKE KaK METOJ] KOHTPOJISL.

Pezynomameur u ux oocyrcoenue
VYueOHble MaTepualibl, pa3pabOTaHHBIC IS
JucHUIUIMHEL «Pycckuit s3b1k» (ypoBeHb B2) ¢
MPUMEHEHHEM  KOMIIETEHTHOCTHO-JICATEBHOCT-
HOTO TOAXOJa, TPeIHA3HAYCHBI IS Pa3BUTHUS Y
CTYJCHTOB CJIEMYIONINX KOMIIETCHIIMH: KOTHU-
TUBHO-JIMHTBUCTHYECKOHN (3HAHWS, YMEHUS W Ha-
BBIKH TI0 BCEM YPOBHSIM SI3bIKA), MEKKYJIBTYPHO-
KOMMYHUKATUBHOH (pelieHNe IMHT BUCTHYSCKIMH
cpencTBaMi KOMMYHUKATHUBHBIX 33/1ad B pede-
BBIX CHUTYallUsiX OBITOBOM, COLUAIBHOW, HAYy4HO-
npo)eCCHOHAIBHOH W JINIOBOH  cephl),
COIMOJIMHIBHCTUYECKON  (BBICTpaWBaHUE MPOT-
paMM peueBOro MOBEICHUs), TUCKYPCHBHON (BBI-
00p aleKBaTHBIX SI3BIKOBBIX (DOPM U CPENCTB B
3aBUCHMOCTH OT LEIH W CUTYyallUH OOIIEHHS),
COIMOKYJIBTYPHOH (yIoTpeOieHHe BepOaTbHBIX U
HEBEpOAIBHBIX  CPEACTB  KOMMYHHKAIMH) U
CTpaTeruueckol (ONpeseNieHue W BBITIOJIHEHNE
KOMMYHUKaTUBHBIX 3aJad BO Bcex cdepax
obmenust) (puc. 1).
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KOMIIETEHTHOCTHO-
NEeITENbHOCTHEIA ITOIX0 T

KOTHUTUBHO- |,

JJMHI'BUCTHUYCCKaA
s KOMIICTCHIIUA

\ MEKKYJIbTYPHO-

KOMMYHHKAaTHBHA
s KOMIICTCHIIUA

cTpaTeruyeckas
KOMIICTEHIIHS
JUCKYpCHBHAS
KOMIICTEHIIHS e
COIIMOJIMHTBUCTHYE COLIMOKYJIbTypHA
KOMIICTEHIIHS
CKast KOMITETCHIINS

PI/IcyHOK 1. HPEI[MBTHLIC KOMIICTCHIIMH, (l)OpMI/IpyeMLIe Ha OCHOBC€ KOMIICTCHTHOCTHO-ACATCIBHOCTHOI'O II0AX0Aa

Hapsny ¢ atum:

* B JIEITEIbHOCTh CTYJEHTOB BKIIFOUAIOTCS
3NIEMEHThI MPOOJIEMHOCTH, Hay4YHO-HCCIIE0Ba-
TEJTBCKOT0 TIOMCKA, CAMOCTOATENBHOM PaOOTHI;

* JUIS OpraHU3alluK OOIICHHS, TBOPYCCKOU
W CaMOCTOSITENBHOM JeSITeNbHOCTH CTYAEHTOB
WCTIONB3YIOTCA WIPOBBIE U CUTYaTHBHO-POJIEBBIC
MPUEMBI O0Y1CHUS;

* [I03HABATEbHAS AESITEIFHOCTh CTY/ICHTOB
OpraHmsyercd KaK KOJUIEKTHBHAS, COBMECTHAs
JeATeNTHbHOCTb.

ObecricyeHne BBIMONHEHUST TPOTPaMM-
HBIX 33Ja4 OMNpEAETHIO CTPYKTYypy U COAep-
KaHHe MpakTHUecKnX 3aHiATui. OCHOBHBIMHU
CIUHUIIAMH  OOYYEHHUS  SIBJISFOTCS  TEKCTHI,
OTpaXkarollle COUAbHYIO, OBITOBYIO, KYJIBTYp-
HYI0, 00II[ECTBEHHO-TIOTUTHYECKYIO TEMATHKY.

«Tekcr  BpICTYHAeT KaKk  OCHOBHOE
CPEICTBO OBJAJICHUS] YCTHBIMU U MHUChMEHHBIMU
(dbopMaMu PYCCKOH pedH, SIBJISETCS CPEICTBOM
CO3/IaHUs CHUTyallMii, Ha OCHOBE KOTOPBIX
OCYILECTRIISICTCS PeajbHoe ooIeHue» [2].

Ha wmarepuane cBs3HBIX TEKCTOB HaOIIO-
natoTcsi (akThl S3bIKA, YCBAMBAIOTCS peEueBel-
YeCKUE TIOHATHUS U PEaT3YIOTCS peueBbIe WHTEH-
UM CTYJICHTOB Ha PYCCKOM SI3bIKE.

[IpenmectByromue TeKCTaM TJIOCCAPHH
coJiepKaT JIGKCUYCCKUE COUHMIIBI, HEOOXOIH-
MBI€ JIJIsI BOCIIPUSTHS OOIIEro CMbICTA, TEMBI U
WU TEKCTOB.

Jnst mpoBeneHust Oeceqpl MpeararoTcest
MPUTEKCTOBBIE  BOMPOCHI [0  COJAEPKAHHUIO
TEKCTa, a TaKXKe 3a/JIaHUS Ha BBIPAKECHHE BO3-
HUKIIUX Y CTYJIEHTOB IIOCNIE€ €ro MpOuYTEHHs
MBICIIEH, CYXICHHH, OTHOLIEHUS K (aKTam,
SIBIICHUSIM, COOBITHSM, W3JIO)KEHHBIM B TEKCTE,
KOTOpbI€ HOCST BOCIHMTATENbHBIN XapakTep U
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MPEANOIaraloT  aKTUBHU3AIMI0  KPUTHYECKOTO
MbluieHus. [lpuBenem mnpumep o00CYXKICHHUS
TeKcTa 1o TeMe «UenoBek Kak TMIYHOCTEY:

-  Kakmmm  kawectBamm  oOnagaer
JTUIHOCTH?

- XoTuTe JNHM Bbl CTaTh JIMYHOCTSIMH,
KOTOpbIe OyIyT BIMATH Ha OOIIECTBO B KaKUX-
6o acriektax (TMOMUTHKE, UCKYCCTBE, JTUTEpa-
Type, HayKe u T.1.)?

- Kakue criocobHOCTH M TalnaHTBl €CTh Y
BacC JUIS JOCTHOKEHUS DTOM nenn?

[ocnerekcToBrie TPEHHPOBOUHBIC 3a/1a-
HUS 00ECIeYHBAIOT YIPAaBIsIeMOE YCBOCHUE
YYalIMMKCS BTOPOr0 s3bIKa KaK CpENCTBa
obmenuns. Kak ormeuaer bum M.JI., «meTombl
oOy4YeHMs, paBHO KaK M 1€ W IPHUEMBI,
HAXOISAT  HEMOCPEICTBEHHYI0  pealn3allfio
MMEHHO C TOMOIIBI0 yrpaxHeHui» [3]. Dtum
o0BsicHsIeTCsl OONBIIOE BHUMAHHE CO CTOPOHBI
METOAMCTOB IIPOOJIEME YIIPAKHEHHIA.

Tumonorust 3amanmii (mo Ilaccoy, 1991),
MOCTPOCHHAsI C Y4eTOM BHJA PEUEBOH JICATEINb-
HOCTH (yCTHasT W TIMICBMEHHAsl peub) M aCIeKTa
S3bIKa, HAIIpaBJicHa Ha OTPAOOTKY JIMHTBHCTHYEC-
KUX (haKTOB TI0 BCEM YPOBHSM SI3bIKOBOM CHCTEMBI:
opdorpaduu, croBooOpa3oBaHus, JEKCHKH, (pa-
3€0JIOIMH, TPAMMATHKH U ITyHKTYaIHH.

SI3bIKOBBIC 3aJaHUS TIOMYMHEHBI PEUCBBHIM
3aJaHusIM U [IOATOTAaBIIMBAIOT CTYJACHTOB K
pa3nUYHBIM BHJAM KOMMYHUKAaTHBHOM pPEYEBOM
JESITEPHOCTH. 3aJlaHusi TaKoro THIA Tpemyc-
MaTPHUBAIOT OMEPAIUK C SAUHHUIAMH s3bIka. OHU
HaIpaBJCHbl Ha TPESHHUPOBKY M aBTOMATH3AIIUIO
YIIOTPEOJICHUST A3BIKOBOI'O MaTepHaia, Ha IOHH-
MaHHe M 3allOMHHAHUE CTPYKTYPHBIX KOMITOHCH-
TOB PEYH, CO3/IAI0OT NPEICTABIICHIE O CHHTAIMATH-
YECKUX U MapairMaTUUECKUX CBSI3SIX.
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[lpuBenem B KauyecTBe mpuMepa Qpar-
MEHTHI 3aJJaHUMN.

Opdorpaduueckre 3agaHus CIIOCOOCTBY-
0T BBIpaOOTKEe OpdorpauuecKux HaBBIKOB U
MPEOJIOJICHUIO0 PACXOXKICHUH B PYCCKOM H
POIHOM SI3BIKE CTYJICHTOB.

1. [Tepenummurte ciioBa, BCTABISS HYKHbIE
OYKBBI.

AHTIIH...CKUH, HeMe...Kui, pyc...KHi,
...TIOHCKUH,  K...Talickui,  (QpaHIy...CKHH,
WTAJ...THCKUHM, aM...pUKaHCKUH, WHAM...CKUH,
apa...CKUH, ...CIIaHCKUM, HH...CTPaH...bli.

2. Hanmumwre mnpomuceio ClEAyIONHe
KOJTMYECTBEHHBIC UHCIHUTEIBHBIE B COCTaBe
cinoocoueranmit: 20%, 30 xB.M, 21,6 KB.M., 25
ner, 18000000 >xuTeneii.

CrnoBooOpa3zoBaTeabHO-MOppEMHBIE
3aJaHds  Pa3BHBAIOT YMEHHE  OIPEACIATH
CTPYKTYpY CJIOBA, yCTaHaBIIMBATh CTPYKTYPHO-
CEMaHTHYECKHE CBS3H W ONPENeNsiTh CII0co0
00pa30BaHUs CIIOB:

1. C nomompto cyddukcoB obOpasyiite
MpHJIaraTelibHble OT CYIIECTBHUTEIBHBIX: poou-
Ha, Hayus, 2ocyoapcmeo, Hapoo, paboma,
ucmopusi, RUCbMO.

Oopas3en: Hapon — HapoaHbIi.

2. llomp3ysice crnoBapeM, BBIJIETUTE B
JAHHBIX CJIOBAX WHTEPHAIIMOHAIBHBIC 3JIEMEHTHI
(mpucraBku, kopHH, cyddukcer). daiite ompe-
JIeTICHUE CJIOBaM.

Wndpactpykrypa, aBuanms, Ouorpadus,
opdorpadusi, TeOMoOIUTHKA, MEranoiuc, pepu-
HAHCHPOBAHHWE, TEXHOJIOTHUs, TPaHCHOPMHUPO-
BaTh, AUCKOMQOPT, hopMalius.

Oopas3er: MoHorpadus (0T rped. monos -
OIMH, €NWHBIM, eTUHCTBEHHBIN) M (OT Tped.
Grapho - mwmmry, depuy, pHCYI0) - HaydHas
myOMKaIUs, TOCBAIICHHAs TJIyOOKOMY H3y-
YEHHIO OJHOM TEMBI.

Jlekcuueckue 3agaHusi  CIIOCOOCTBYIOT
paCIIMPEHHUI0  JIEKCHKO-TEPMHHOIOTUIECKOTr0
3amaca CTYJCHTOB, BKIIIOYAIOT padoTy co
CIIOBApSIMH:

1. Tlombepure aHTOHMUMBI K JaHHBIM
CIIOBaM:

Munyc -..., cxodcmeo - ..., npodamo - ...,
HOBASL - ..., KOM@POpm - ... .

2. Kak Ha3pBaroTcs cieayomue mapbl
cioB? OOBSICHUTE Pa3HUILY B UX 3HAUYCHHH.

Hdyx — nyma, MOIogocTb — MOJIOAEKb,
HpPaB — HPaBCTBEHHOCTb, CIIE/T — ITOCIICICTBUSI.

Mopdonorudeckue 3agaHus 3aKpeIuIsTioT
3HaHUA TI0 MOP(OJOTHM, WU CIIYy)KAaT OCHOBOM
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¢dbopmupoBaHUs Kak opdorpaduueckux, Tak H
MYHKTYalMOHHBIX YMEHHUH U HaBBIKOB!

1. Tlpockionsiite cioBa: oocyz, mpyo,
X000u, 8pems; OesmenbHOCmb, IHeP2UsL.

2. IlpocupsraiiTe riaroisl: yerekamvcs,
3AHUMAMBCA, OMObIXAMY.

Oopaserr: YBiieKaThCs

En. uncno MH. uncno

(s1) yBIEKaOCh (MBI)
yBIIEKaeMcs

(TBI) yBIEKaembCcs (BBI)
YBIJIEKAE€TECh

(oH, oHA) yBIEKaeTCs (oHn)
YBIIEKAIOTCA

CuHTaKcHYecKue 3aJaHusl TOMOTaT B
OBJIAJICHUH ITyHKTyallueH; BKIIOYAIOT B ceOs
paboTy 1Mo aHalM3y CHHTAKCHYECKUX SBIICHUN W
WX YIOTPEOJICHUIO B pEUH:

1. CocTaBpTe CIIOBOCOYETAHUS IO MOJIENU
«IpujaraTelbHOe +  CYIIECTBUTENBHOE» C
CYIIECTBUTENBHBIMU:  C10680,  MEXHOL02UU,
KOH@hepeHyus, peunv, A3biK.

O6pa3zer: TexHOIOTHU — KOMIBIOTEPHBIE
TEXHOJIOTHH.

2. CrhenaifiTe CHHTaKCHYIECKUH paz0op
TIPEVTOKEHUSI ¢ OMHOPOMHBIMH wWieHamu. OOpa-
TUTC BHMMaHME€ Ha I[IOCTAHOBKY  3HAKOB
MpeUHAHMA.

K HaponHo#l KynmbType OTHOCSTCS 2n0c,
Mughvl U crasku, PoabKIop, HAPOOHBIE NECHU U
MAanybl, RPOMBICIIYL.

3. Choummre mpemIoKeHue,
3HAKaMM IPEIUHAHUS BBOIHBIC CIIOBA.

TpaguuuoHHYIO KyJIbTypy O€3yCIOBHO
HEOOXOJMMO  TOJICPKUBATh KaK  3JIEMEHT
KyJBTYPHOTO HACIIENTUsI HApOJa.

4. Cmumute mpemioxeHue. Breimenure
MPUYACTHBIA 000POT 3aIATHIMU.

CoBpeMeHHasi HaydyHO-TEXHUYECKas pe-
BOITIOIMS OCYIIECTRIIIEMasi TP OIepeKaroleit
pOJIM HAYKH BKJIIOYAET B ceOsl HE TOJNILKO HAYKY
Y TEXHUKY, HO M ITPOU3BOCTBO.

5. TlpeoOpa3yiiTe CIOKHOMOIYMHEHHOE
MPEATIOKEHUE B TPOCTOE MPEATIOKEHUE C
MPUYACTHBIM 000POTOM.

Y4eHbIe COBEPIIAIOT HAYYHBIC ITPOPHIBHI,
KOTOpBIE YIYYIIAloT XKU3Hb Ha 3eMIIe.

6. Croummre TpemIoKEeHNe, BBIICIII
3HAKaMH MPEIMHAHUS JICCPUYACTHBIH 000pOT.

IloBbIIasi ypoBEHb 3HAHHM MBI MOXKEM
MTOHSITh MTPOUCXOKICHUE TPUPOTHBIX SBICHUH.

Bech kypc pycckoro si3blka MpPOHHU3LIBAET
pabora 1o pa3BuTHIO peud. JIMHrBOAMAAKTAMHU
«KOMMYHHKATHBHAsl KOMIICTCHIIUS TTOHHUMAETCS

BBIJCIIASA
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KaKk CIOcOOHOCTh W peaibHas TOTOBHOCTH K
OOLICHHIO  aJieKBaTHO  IesM, cdepam U
CHUTyallsiM OOIICHUS, TOTOBHOCTH K PEYEBOMY
B3aMMOJICHCTBHIO U B3aUMOIIOHUMAaHUION [2].

KomMMyHHKaTUBHAs KOMIETEHIIUS CTY-
JIEHTOB (POpPMUPYETCSI B MPOIIECCE BBHITIOTHEHHS
3aJlaHul, Pa3BUBAIOIINX «PEUYEBbIC YMEHHS, T.C.
YMEHUS UCIONB30BaTh MHOCTPAHHBIN SI3BIK Kak
Cpe/lCTBO OOIIEHHS B pa3iuYHbIX chepax H
CUTYyallUsiX, TPEICTaBISIIOT CO0OM pe3ynbTar
OBJIAJICHHUS SI3BIKOM Ha KaKJOM KOHKPETHOM
oTpe3ke u dTane o0ydeHus. OHU pa3TUYAIOTCS
10 BUJaM pedamny» [4].

KommynnkatusHble 3amanust (o CKakuHy,

1983) — «BUA TBOPYECKUX  YIPAXKHEHUH,
obecrieunBaronMX  (OPMHPOBaHHME  PEYEBBIX
YMEHWH W  HauOonlee  BBICOKMA  YpOBEHb

MPAaKTUYECKOr0 BIajeHus siB3bIkoM. KoMMmyHHKa-
TUBHBIE 33JaHHs BKIIIOYAIOT CIIEAYIOIIVE TPYIIIIBI
YIIPaXHEHU: BOIMPOCHO-OTBETHBIE, CUTYaTUBHBIE,
PENpOayKTUBHBIE (Ilepecka3, KOMMEHTHPOBAHHE,
WHTEpIIpeTalysi TeKCTa WM BHUIEOPSAAA), IUCKY-
TUBHBIE, KOMITO3UIIOHHBIE (YCTHOE BBICTYILICHHE
M0  TPEAJIOKEHHONM  TeMe,  HMIIPOBH3ALIHS),

UTPOBBICY [5].

KoMMyHHUKaTHBHO-CUTYaTHBHBIC 3aJlaHUS
(ycTHBIE M THCEMEHHBIE):

1. Hanmmute 3cce Ha TeMy (110 BBIOOPY):
«Mou x000m», «Kak s HCIONIb3YyI0 CBOOOIHOE

BpeMsi JUI1 CaMOpPa3BUTHS M  CaMOCOBEp-
HICHCTBOBAHUA.

2. Hanmmmre cooOrieHre, B KOTOPOM
0XapaKTepU3yHTe O KWIMIIHBIC TMPOOJEMbI B

Kazaxcrane, a Tarxoke AeHCTBYOLIHE >KIUIIHBIC
IporpaMMbl Ul Ka3zaxcTaHueB. Mcnonb3yiiTe
matepuaisl 3 CMU.

3. IlpoBenute nuckyccuio Ha Temy «Kaxk
MOXHO HCIOJIh30BaTh CBOOOTHOE BPEMSI?»:

- Paccrpocute ToBapuileii: 4eM OHHU
YBIICKAIOTCS B CBOOOJHOE BpeMsi, KaK OHH HC-
MOJIB3YIOT CBOOOJTHOE BpeMsl ISl CAMOpPA3BHTHS,
CaMOCOBEPIIICHCTBOBAHUSL.

- JononauTe HHPOPMALIUIO, MTOTYyIEHHYIO
OT Jpy3€d CBOMMH IPUMEPAMM.

4. TlpoBenmuTe AMCKYCCHIO C OIOPOM Ha
«Meronuky KiMHUKH» 10 TeMe «[IpobmeMsbr
COBPEMEHHON MOJIOJIEKU.

«JlnarHo3» y4acTHHKA IO perraeMoi
npobiieme

BapwuaHT perreHust mpooieMbl
Y4aCTHUKOM

OOCyKIeHHE KCIIEPTOB: +/-

Tabakokypenue, arKo20auzM, HaPKOMAHUsL
— credcmeue 6e30yX06HOU JHCU3HU,
OMCYMCmaue NPAGUILHbIX NPUOPUTNETNOS.

Heobxooumo npuobwenue
MOIOOBIX 00l K KYJlbnype
U 300p06OMY 00PA3Y IHCUSHUL.

(<HpI/IHI/IMaETCH»

5. Ommpasich Ha COfmepKaHUE TEKCTOB II0
TemaTuke «CoOLHMANbHBIE POIM MYXYHUHBI H
KEHIWHBI B COBPEMEHHOM OOIIECTBE», IPOBE-
IWUTe KpYIblii cron Ha TeMy «ColuaibHbIe
OTHOIICHUA MYKYMUHBI U )KCHIIWHBLI B GYJIYHIGM)).

TBopueckue 3anaHus:

1. IloaroroBpTe Npe3eHTAIMH HA TEMY:
«Meranonucel Kazaxcrana / Mmupay.

2. CocraBpTe KIacTepbl K CIIOBaM
«o0Opa3oBaHHe», «TPAIUIMI» U 3aAIUTHTE HX.
Ha ocHoBe k1acTepOB HANUIIIUTE CHHKBEHHBI.

3. CocraBbTe HUHTEUIEKT-KapTy IO TeMe
«ColmanbHble PoOJIEMBI COBPEMEHHOTO 00IIIeCT-
Ba» (o matepuaiam CMMU); aprymenTupyite €€
U NPOWLIKOCTPUPYUTE IPUMEPAMHU.

Cucrema KOHTPOJSI OCYHIECTBISIETCS C
MOMOIIBIO KOHTPOJBHBIX 3aJlaHUi TECTOBOTO
XapakTepa B KOHIIE KaJIOW TEMBI, a TaKkKe
KapToueK OOpaTHOU CBS3H.

o. N

e 3anonantre KAPTOUKY OBPATHOWM CBSI3U:

2. 3apmaiiTe OUH BONPOC IO TEME

1. HanbGonee BakHast uzesi, MpO3BydaBIIasi Ha 3aHITUH

3. Cnuenatite 0Ot BEIBOX HMJIM KOMMEHTapHUi K TEME

3aknwuenue

Htak, KOMIIETEHTHOCTHO-JESTEIbHOCT-
HBI IIOAXOJ IpeArnojaraer, 4ro LEIbl U
COoZIep’)KaHUEM OOYUEHHSI PYCCKOMY SI3BIKY CTY-
JEHTOB - Oynymmx 0OakaxaBpoB — SIBIISICTCS
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(dbopMHpOBaHUE W COBEPIICHCTBOBAHHE KITFOUE-
BBIX KOMIICTEHIIMH, OOECIEeUHBAONMX T'OTOB-
HOCTh K PACHIMPEHUIO 3HAHWA B oONacTH
MpOoQeCCHOHANBHBIX JHUCIUILINH IyTeM OCYy-
IIECTBIICHUS IO CKOBO-UCCIIEN0BATENbCKOM
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NESITEIBHOCTH 10 MPOGECCHOHAIBHBIM BOIPO-
caM C HCITOJIb30BAHUEM PYCCKOSI3BIYHBIX MCTOU-
HUKOB HMH(OpMAalMu B TMEYATHBIX HAYYHBIX
HMCTOYHUKAX U UHTEPHET-PECypcax.

Buieoownt

B xone ampobamnmm comepxaHus ydueo-
HOT'0 TIOCOOHS 0 AUCHUILTHHE «PyCCKUi S3BIK»
(ypoBens B2) Ha mpakTUUecKuX 3aHATHUSX HAMH
YCTaHOBJICHO, YTO CTYACHTAMH JUKBUIUPOBA-
JIUCh MPOOETBI B 3HAHUAX, YMEHHUSIX M HaBbIKaX;
o0y4yaeMmble YCIEIIHO CIPaBISUIUCh C TMPEIIo-
JKEHHBIM KOMILJICKCOM pa3JIMYHOr0 THUIIA 3aja-
HUM, HalIPaBJICHHBIX HA (POPMHUPOBAHHE KIIFOUC-
BBIX KOMIICTEHIIMH, U OCYIIECTBIISUIN O0PaTHYIO
CBSI3b B YCTHOM WM muchMeHHOW (opme. Takum
00pa3oM, KOMIIETEHTHOCTHO-IEATEIbHOCTHBIH
MOJIX O/, MPUHSATHIN 32 OCHOBY pa3pabOTKH CTpa-
TETUW TIPETIONaBaHUs JaHHOW JAWCIUILIAHEI,
MOXKET pacCMaTpUBAThCSA B KadeCcTBE JEHCTBCH-
HOM TeOopeTHYecKoW 0a3bl MPH IOCTPOCHUHU
CHCTEMbI 00YYEHHUS PYCCKOMY SI3bIKY B BY3€.
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