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CbIPA OHAIPICIHAE K¥PFAK KYJIMAKTAY TEXHOJIOTI'UsSICBIH KOJIJAHY
DK A. ABYVIIVKYPOB*, *A. K. KEKUBAEBA

(‘«AnMaThl TexnoorusIbIK ynusepeuteti» AK, Kasakeran, 050012, Anmartsl K., Tese 61 kom., 100)
ABTOP-KOPPECHIOHICHTTIH dIeKTPOHBIK momirackl: zhambyl.abdushukurov@bk.ru*

Kaszipei manoa anem ywin Kypeax Kyimaknen Kyamakmay ypoicin KOJOAHy HcaHa MexXHOoa02usa 00avin
cananaool. Kynmaxmul enzizy0in MyHOQil macini mypaxkcol3 Xoui uicmi Maiaiapovl cakmay2a Mymkinoix oepeoi.
Kypzax Kyamaknen Kyamakmay auwivlmy npoueci asaKmai2auHaH KeiiH auiblmyosl Hceminodipy camuvlColHOa
HeMmece Ke2anapza Kyamak oHimOepin Kocyowl 0indipedi. Kypzax Kynmaxknen KyaimaKmay mexHono2uAcsl colpaza
awpl 0om depmeiioi, OipaxK — oHbl KOIOAHY HIMUMCECIiHOe KAIHAmYy npouecinoe yuivin Kememin YulKblul mypaKcyl3
Xouwt uicmi maunapovl caKmayea MyMKIiHOIK 0epedi: MOHOmMeEpneHOep-MupueH, OoumepneHoep — OUMUPUEH,
cexceumepnenoep — f§ — Kopnogunnen ryncone m.0. MYHOQI MeExXHOI02UA OOUbBIHWA OAILIHOWIZAH CbIPA 0ICHYPIIL
Colpa KAuHAmMy MeEXHONO0ZUACHIHOA KO MHCemKize aIMAiumblH KYJIMAKmMblY KAHLIK XOul UICIMEH epeKuieieHeol
Cananvt onoipicmix dezycmayusansik, oazanay nezizinde "'Goldings' kpamaxmapoinviy mypii Konyenmpauuscot oap
CYCHIHOAPOBIY, CEHCOPIBIK HPOPUIBLOEPT IHCOHE QUUKA-XUMUAIBIK KOPCemKiuimepi aman aiumamuvii 060/1cax
Col2bIHObL monuiepi, pH monwiepi, auwgpl 3ammap menuiepi, mycminizi ouayemun moauiepi CRUpm Moauiepi auiblmy
oapesiceci aHLIKMANObL HeaHe HPOPUN0ZPAMMAnapobl manoay Hamudicenepi O0lbIHUA KYTIMAK, eH2i3y0iH, OBmaibl
oo3acwl 292/0an benzinenoi.

Herisri ce3zaep: chipa, KWIMaKTay, Xoml HicTi KyJamak coprrapbl "Goldings', chipaHbiH
skaHa Typi.

INPUMEHEHHUE TEXHOJIOI'MU CYXOI'O OXMEJIEHHMSA B INBOBAPEHUN
DK A. ABAVIIVKYPOB*, *A. K. KEKUBAEBA

(* AO «AnmMaTuHCKHii TexHoIOrHYecKHii yuusepcuteT», Kazaxcran, 050012, r. AamMarsl,
yi. Toxae 6u, 100)
DIeKTpoHHas TouTa aBTopa-KoppectoraenTa: zhambyl.abdushukurov@bk.ru*

B nacmoawee spema npumenenue npouecca cyxozo oXmeneHus AAAemMca Ho6ol mexuonozueil. Taxoii
CROCOO 66edeHUA XMellA NO360AEM COXPAHUMb Heycmoiiuugvle apomamuueckue macaa. Ilpouecc cyxozo
oxmenenua o3nauaem 000agNeHUE XMeNe6blX NPOOYKMIO8 HA CIMAOUU 000pajyceHus OpoOUTbHOI YUHBL UTU
Kezuil nocne 3aeeputenus npovecca opoxycenun. Texnonozua cyxozo oxmenenus He npuoaem RUgy 20pbKozo
6Kyca, HO 6 pe3yjibmame e20 NPUMEHEHUA NO360IAEN COXPAHUMb Jlemyuue HeyCImouuuele apomamuiecKue
Mmacna, Komopvle ynemyuuearomcs 6 npoyecce 6apKU: MOHOMEPREHbI-MUPUEH, OUMEPHeHbl —OUMUPYEH,
cexceumepnenvl — f§ — kopnogunnen u op. Ilueo, npucomoenennoe no mMaKoii MexHoNOZUU, OMAUYAEHICA
HACHIEHHDIM APOMAMOM XMesA, 4ez0 Hem 6 MpPAOUUOHHOU nueosapeHHoll mexnonozuu. Ha ocnose
NPOU3600CMEEHHOU  0e2yCAYUOHHOU OUEHKU KAauecmea OnpeoeileHbl CeHCOpHble npogunu u  usuko-
Xumuueckue noKazamenu HARUMKOE ¢ pa3nuiHol Konyenmpayueii xmena ""Goldings'", ¢ uacmnocmu, cooep-
scanue Ikcmpaxkma, pH, codeprcanue 20pbKux eeujecme, W6eMHOCHb, codepiyicanue Ouayemund, cnupma,
cmenens epmenmayuu U RO pe3yrbMAmMamM AHANU3A NPOPUIOZPAMM YCHAHOBNEHA ONMUMATILHAA 0034
66edenus xmensa 29z2/0an.

KiroueBbie cii0oBa: mmBo, cyxoe, oxXMeleHHe, apoMaTH4YecKHii xmeasb copra ''Goldings",
AeryCTallMOHHAs OLleHKA, HOBBIH COPT MUBAa.
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THE USE OF DRY HOPPING TECHNIQUE IN BREWING
1ZH.A. ABDUSHUKUROV*, *A.K. KEKIBAEVA

(* «Almaty Technological University» JSC, Kazakhstan, 050012, city of Almaty, Tole bi str., 100)
Corresponding author e-mail: zhambyl.abdushukurov@bk.ru*

Currently, the application of the dry hopping process is a new technology. This method of introducing
hops allows you to preserve unstable aromatic oils. The dry hopping process means the addition of hop products
at the fermentation stage of the fermentation chine or kegs after the fermentation process is completed. The dry
hopping technology does not give the beer a bitter taste, but as a result of its use, it allows you to preserve volatile
unstable aromatic oils that evaporate during cooking: monoterpenes-myrcene , diterpenes-dimircene,
sexwiterpenes-g#-corpofyllene, etc. Beer prepared using this technology is characterized by a rich aroma of hops,
which is not present in traditional brewing technology. Based on the production tasting quality assessment,
sensory profiles and physico-chemical parameters of drinks with different concentrations of Goldings hops were
determined, in particular, the content of the extract, pH, the content of bitter substances, color, diacetyl content,
alcohol content, the degree of fermentation, and according to the results of the profilogram analysis, the optimal
dose of hops administration was 29g/dal.

Keywords: beer, dry hopping, aromatic hops ""Goldings", tasting score, a new brand of beer.

Kipicne

ChIpa KalHATY/IBIH KIIACCHKAIBIK TEXHO-
JIOrvACbIHAAa KYJIMakK ChIpa KaﬁHaTy CaTbICBIHIA
SHTI3UTE JKOHE OofeTTe KaiHaTy OacraiaraHHAH
keitlin 10 MUHYTTaH COH Hemece OipHele Iop-
nusaa (2-3) 6ip peTTik TONTHIPY TYpiHIe O0a bl

Bip perTik TOATBIPY Ke3iHIae KYJIMAKTHIH
amIpl 3aTTapBIHBIH €H KOl MeJIepi u3oMeple-
Hemil. KyJIMakTBIH amipl 3aTTapsl ChIpa KaiHaTYy-
IR VITIH MaHBI3ABI cCUIaTTamMa 0ok Tadblia-
ITbI, CBIPAHBIH KOOIKKE TO3IMILIITIHE BIKIAT €Te-
Il JKoHE MHUKPOOPTaHU3MAEPIiH JaMyblH Te-
xeiini [1]. bipHemre mopumsiFa KyWFaH >Kargai-
Jla, COHFBI MOPIMS KallHATY asKTajafaHra JediH
5-10 muHYT OYpHIH HEMece KaiHaTy Ke3iHue
JKOFaJFaH XOIl WICTI KYJIMaK MaHbIHBIH Oip
OeIirin cakray MakcaThIH/A ChIpa AlIBITKHICHIH
BHpITyJIFa aiinay kesinme oepinesi.

CoHabIKTaH KapKbIH XOII HWici 0ap ceIpa
CYPBINITAPBIH JKacay VIIH XOII HWICTI KyJIMaK-
Tapabl ~ KaWHATYIBIH  COHBIHAA  EHTI3YAIH
OpHBIHA, KYJIMaK MaiIapblH ONapABIH >KOFAITy
KaymiHCi3 OapblHIIA TONBIK 3KCTPArupIeyre
MYMKIHIK OepeTiH Kyprak KyJIMakTay Iporeci
Ke31H]Ie KOJIJIaHFaH JKOH.

Ocplnaiima, Kyprak KyJIMakleH KyJIMak-
Tay TEXHOJOTHSCHIH KOJNJaHa OTHIPHIN, ChIpa-
HBIH JKaHa COPTTapbIH jKacay ©3eKTi Macene
Ooubinn TaObUTAABl. OCBl TEXHOJIOTHS OOMBIHIIA
JMafbIHAANFaH ChIpa KYJIMaKTHIH Oail Xomr uici-
MeH epekmeneHeni. Kenreren celpa oyeckoii-
Japbl KypFak KyJIMaklieH KyJIMakTaynaH KehiH
chlpaga maiga OONaThIH epeKIle Ty XOUI
nicTi Oaraiaiiibl.

byn TexHonorms ymiH KypambiHAa A-
KBITIIKBUTEI TOMEH (6% oHEe oJjaH TOMEH) XOII
MICTI KYJIMaK TaHaaabl. XOII HiCTI KyJIMaKThIH
KOIITEreH TYpJIEpiHEH TOKIpUOETK KOIMEH
"Goldings" cypsInThI TYHIPIIKTEITeH XOII Hic-
Ti KyMak Tagmanael (AHIJIMA |, enmipymri "
Yakima Chief.") iutpyc xori uici 6ap [2].

Kyprak KyiMakieH KyJlIMakTay aulbITy
mporecTepi  asKTalFaHHAH KEHiH KYJIMaKThI
alpITy YaHBIHA HEMEce Kerajgapra KOCymbl Oi-
nmipeni. Kyprak KyiMakmeH KyJMakTay TEXHO-
JIOTHSICHI SIETTe KalHATy Ke3iHzae OyiaHbI Ke-
TETIH TYPAKCHI3 XOII UICTi MakIap bl CaKTaiIbl.

OxkcrepumMent Oaprickinma 'Goldings"xomr
MiCTi KYJIMaKTapbl CBIPAHBIH aIIBITYIbI XKETUIIIPY
CATBICBIHAA, SIFHU AalIBITYbIH COHBIHAA AallBITY
anmapaThlHa eHTi3y omici TaHmaimsl. bipkartap
OKCIIEPUMEHTTEP JKYPTi3iii, OHBIH OapbICHIHIA
MIPOLIECTIH TapaMeTpiiepi TaHTAABL: KYJIMak-
Tay[plH TEMIIEPaTypachl MEH Y3aKThIFbl, COHAAI-
aK EHTI3UITeH KYJIMAKTHIH MOIIIIEpi.

Kyprak KyIMmakmeH KyJIMakTay HpOLEciH
KYprizy yiriH temrreparypa — 1°C TaHmanasl, oH1a
CBIpaHbl XKETUIMIPY Tporeci xypemi. TypakraH-
IeIpyabiH  Oacbmma  "Goldings ' ryitipimikrenren
XOIIl MICTI KYJIMaK eHT3UI, COMlaH KeHiH KyJIMaK
KOCBUTFaH cblpa apanacteipycbis 0,6 — 1,1 atm
KBICBIMJIa CaKTaJIbI [3].

Kyprak KyIMmakmeH KyJIMakray MpoLeci-
HIH Y3aKTBIFBI op Typhi Oomazpl. Xomr wuicti
Maitnapapl OapblHIIAa Kem Oelill HIbFapy YIIiH
KyJIMaKTaHFaH CbIpaHbl OipHelIe KyH OOibI yc-
Tay KaxeT (KYIMakray IpOLECiHIH YCHIHBLIA-
TBIH Y3aKTBIFbI 5-TeH 14 KkyHre neilin). Ambl-
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TYJBI JKETUIAIPY CATBICHIHAA KOCBUIFAH KYJIMaK
1-2 amTara KadasIpbuTybl Kepek. Erep KysiMak
TIKeJIeH Kerajapra KOChLICa, OHJA cakray Oip-
HEIIIe aiifa CO3bUIAJIbI, OipaK IIaMajaH ThIC Y3aK
cakTay JadbIH chipaja "mienTi" NOMHIH manjaa
OonybIHA OKeNyi MyMKiH [4].

Ocepnaiiiia, 3epTTey OapbhICHIHIA ChIpaHbI
KYJIMaKTayFa JKeTUTy Y3aKThIFbIHA COlKec Kelle-
TiH 14 KyH yakbIThI TaHJQIIbI. KyiMak ToMeHri
JKOHE JKOFaphl KOHIIGHTpAIUsAga KOCBUIABI -5
rauionra 1,3 sxone 4 yHuus, ssau 1,6; 3 skoHE
5,9 r/man.

3epmmey mamepuanoapvl men adicmepi

KaiiHaTy ke3eHiHe allibl 1oM Oepy YIIIiH,
KaHATYyJIbIH 0achIH/IA alllbl KYJIMaKTaH jKacal-
ran lke (IsomerisedKettleExtract) uzomepiien-

TeH KYIMaK CBHIFBIHABICH KochbUiabl. Kyimax
KallHaTy Ke3eHIHJe ChlpaFa KaKeTTi allpl 3aT-
Tapasl Oepeadi, CYCIIOHBI aKIIbUIIAHABIPYFa Ka-
THICAJIbI, KOOIKTIH OEpIKTIriH, OWOJOTHSIIBIK
JKOHE KOJUIOMITHIK TYPAKTBUIBIKTHI apTThIPAIbI
[5-7].

KyiMak CBIFBIHIBICHIHBIH, KOPCETKIIITEPiH
"Botanix Ltd." enpmipymrici ychIHFaH >KOHE cama
(xecte 1).

Kyprak KyiMmakneH KylIMakray YIOiH
"Goldings" cypbINbIHBIH TYHIPIIKTI KyJIMaK-
Tapbl KOJJAHBUIIBL.

Ty#ipimiKkTenred KYIMaKThIH KOPCETKIll-
tepin "Yakima Chief." enmipymiici ycwlHFaH,
Anrnus (kecre 2).

Kecre 1- Ike KyJIMaK CHIFBIHIBICHIHBIH (PU3UKA-XHUMUSITBIK KOPCETKIIITEP]

ITapamerp, eem Gipiri ChIHaK HOTHXKENEpi
Tytkpeipisirsl, Pas 30-40°C ke3inze 2,4
0, -KBIIKbUTAAPABIH Meiepi, % 2,1
30-0-KBIIIKBUIIAPBIHBIH MeTepi, % 45
B -KpIKpLUIIAp Memmepi, % 17
Kyimak MaiiapbIHbIH Meniepi, % 51
Marnuii (IKE), Mr/kr 481
THIFBI3ABIFBL, TP / MIT 0,96
CypBINTHUIBIFBI Bipinmi cypsirn, Kypambiaaa I'MO sxok

Kecre 2-"Goldings " Ty#ipiikTenreH KyJIMaKThIH (H3UKO-XMUMUSUTBIK KOPCETKIIITEPI

[Mapamerp, emem Oipairi ChIHaK HOTHKeNepi
0-KBIIIKBUIIAPABIH Meiepi, %o 9
KorymyisoH, % o-KplIKpUIAAPIAH 24
B-KpImKpULIap Memmepi, % 8
Kysimax Matibiabie Meniepi, mii/100r 2
Kapuodmien, mainapasiz % 2-4
DapHeseH MailapbsIHbIH Memmepi % 2-4
['ymynen maiinapsiHbIH Memmepi % 9,11
MupiieH MailapbIHBIH Meutepi % 69-71

Weihensterhan 34/70 AILIBITKBICHI-
I'epmannsna eHmipinreH Oenrimi mramM, OYKin
onmeMjie chlpa KailHATy ©HEpPKICiOiHAE TOMEHT]
aIbITY CBHIPACBIH OHIIPY YIIH KOJJAAHBLIA/IBL.
Cermenranust Kywti. COHFBI TBHIFBI3ABIK OpTalla.
5-111i Ke3eHre JeliH Konaanyra Oomaspl [8].

Kemexmri matepuanmap perinme:

- 3aTOp/IBl KBIIIKBUIIAHIBIPYFa apHaJFaH
TaraMJIbIK OpTOPOC(HOp KBIIKBLIHI;

- CaCl, xone ZnCl, Tysnapsi-Ca®* sxoHe
Zn** MOHIAPBIHBIH KO3/IEpi;

- Qepmentrep: Mats L - kemenai ¢ep-
MeHTTi npenapar; Filtrase NLC - Tepmoctabuinbai
[-rmroxanaza —

B-TiroKaHABI BIABIPATY, CY3Yl JKEACIIETY
JKOHE JKakcapTy YImiH; Amigase Mega-amuio-
TJIFOKO3H/]a3a alIbITYAbI JKaKCcapTy.

3epmmey a0icmepi

- Anton PaarDMA4500M aHa-
JIM3aTOPBIHAAFEl OacTanKpl CYCBHIHHBIH 3KCTpaK-
TUBTUIIIH JKOHE OTWI CIUPTIHIH  KYPaMbIH
aHBIKTAY;

-Metrohm 827ph lab PH wmerpianeri PH
aHBIKTAY;

- Hach Lange DR 5000 cnekrpodoro-
METPIHJEr TYCTUIIrH aHBIKTAY;

- Perkin Elmer Clarus 500 rasmer xpo-
MaTorpadplHIa  aneTaabAeruAri, AUMETHII-
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cynbduari, 3puUpiaep MEH KOFaphl CIUPTTEPAi
aHBIKTAY

Homuoicenep sicone onapovt maakpiiay

ChlpaHbl OHIIPYAIH KJIACCUKAIBIK TEX-
HOJIOTHSCHI KEJIEeCl HEri3ri Ke3eHaepal KaMTHIpbL:
apnajgaH yeIT ajy, Cblpa CYCIOCBIH JalbIH-Iay,
CY3y, CYCIOHBI KYJMakleH KaiHaTy, CYCJIOHBI
allbITy, AIIBITBUIFAH Cycllo (#aiiblH  OoIysl),
JaibIH CBIpaHbl CY3rUIEpJEH OTKi3y MKoHE KYIO.
Byn y3ak, kypaem mporecc, on 60-100 kyHre
CO3BUIAJIBI XKOHE KoOiHece ChIpa KalHATYIIBIHBIH
OUTIKTUIIriHe OaiyIaHBICTBL. bacrankel INHMKI3aT
Oip/eit koMIOHEHTTep OOFaHbIHA KapaMacTaH, op
TYpAi  KOCIMOPHIHAAP UIBFAPATBIH  CHIPAaHBIH
carachl op TypJii OOJbII KeJie .

Kyprak kylMakmneH KyJiMakray MporeciH
XKYpri3y YIIIH ChIpa TE€XHOJOTHSCHIHBIH KETil-
Jipy Tpolleci TaHNANBIHBIT anblHAbL. Typak-

TaHabIpyabIH OackiHga "Goldings" Tyitipurik-
TENTEH XOUI MiCTi KYIMakK TYpiH eHri3in , cogaH
KeiiH KYIMaK KOCBUIFaH ChIpa apalacThIPyChl3
0,6 — 1,latM KeICBIMMEH cakTanaabl. Kyprak
KYJIMAaKIIeH KYJIMAaKTay MPOLECIHIH Y3aKThUIBIFbI
8-14 xyH apalbIFbIH/A OTE].

JKyMbic asceiHIa chlpa CYyCIOCBIHBIH K9-
HE JKETUITeH ChIpaHbIH HETi3ri (U3NKO-XMMHUS-
JIBIK KOPCETKIIITEPI aHBIKTAJIBI.

Cyciio KyIMaK IeH CaJKbIHIATy Ke3eH-
JIepiHeH KeiiH Tanmanibl (kecte 3).

XKac ceipanbl Tangay 7-8 KyHIIK amibITy
caThIChIH/IA XKYpri3inai (kecte 4).

JaiiblH CyCJIOHBIH Tajjay-leHTpudyra-
naynan keiin sxoHe 0° — (—) 1°C cybIK Typak-
TaHIBIPY TEMIlepaTypachlHa JeHiH CaJKbIH-
JlaFaHHaH Keiin (kecte 3).

Kecre 3-/laiibIH CyCIIOHBIH (PU3UKO-XUMHUSUIIBIK KOPCETKILITEPI.

ITapamerp,eiem Hotuxke chlHaKTaphl Hotwxke ceiHakTapel | Hotmxe cbiHakTapsl
Oipuiri Yuri 1 Yuiri 2 Yuri 3

TreIFe3ABIFEL, % 13,9 13,6 14,1
pH (20°C kesinnue) 5,22 5,17 5,16
Auel 3atTap , BU 11,5 10,6 10,7
Tycriniri EBC 11,1 12,2 115
KepiHeTiH ChIFbIH/IbI 2,99 2,54 2,77
AubiTy 1I9pexeci 78,18 80,83 81,2

Kecre 4-XKac chipaHblH (U3UKO-XUMUSIIBIK KOPCETKIIITEPI

[Tapamerp,enmem Horwmxe ceinakrapsl | HoTmxe chiHakTapsl Hotmxe cpiHakTapbl
Oipiri Yori 1 Yoiri 2 Yori 3
TeIFe3ABIFEL, % 13,85 13,5 13,89
Coupt % 6,25 6,66 6,28
Juanerun 19,1 22,1 24,2
KepiHeTiH ChIFbIH/IbI 2,17 2,29 2,09
pH% 4,52 4,39 4,38

"Goldings™ xorir HicTi KYJIMaKThIH OHTAMJIbI
MOJIIIEPIH aHBIKTaY

OHTaiinel M03aHBI aHBIKTAY YINiH eHTi31-
TeH KYJIMaKTBIH KOHI[EHTPAIHUACHI IIETENIIK ChIpa
KalHATYIIBLIAP/IBIH YCHIHBICTAPBI OOMBIHIIIA KOHE
onebu 1oy Herizinze Targanap [9-17].

Kyprak kyIMakneH KyIMakTayFa [ediH
JKOHE OJlaH KeifiH KETUIreH CBhIPaHBI 3epPTTEiK.
Kerneci xonnenTpanmsiiap Tanmangpl: Nel ynri —
14 v/mam; Ne2 ynri — 28r/manm; Ne3 ynri — 57 r/nan.

Kynmax ammity sigsickiHa (—)1°C Tem-
nepaTypaja eHri3iii.

CankpiH cycino KyiMakiien oipre 14 kyH-
re cakranabl. CalIkKbIH ChIPaHBIH COHBIHAA (DH3HU-
KO-XUMUSUIBIK Talljay JKOHE JAWbIH CBhIPaHBIH

camachlH JIETyCTAlUSIIBIK Oaranay (CEHCOPIBIK
Tajnay) Kyprizuiii.

Homnik Oaramayra coifkec CyCHIHAApAbIH
CEHCOPJIBIK MPOhUIIBAEP] XKacalasl JKOHE CEH-
COPJIBIK IPOQIIIBIEPI TalAay Heri3iHe KYpFaK
KyJIMakneH Kyimakray yurH "Goldings tyitip-
IIKTI XOII WICTi KYJIMaKTBIH OHTAMIIBI MeIiepi
targanasl (cyper 1,2,3).

Nel, Ne2, Ne3 yinrinepai ceHCOPJBIK Tai-
Jlay HOTHDKesepi OOMBbIHIIA AerycraTropiiap Mbl-
HaJlap/ibl aTam oTTi:

Ne 1 ynri (14 r/gan) — celpaHblH 1oMi MEH
XOLI MiCiHiH mamMaisl e3repi. XKemic xoHe Iy
peHKTepi maiiga Oonmbl, KYIMAaKTBIH —HicCl
Kyueie Tycti. KykipT KoMIoHeHTTepi MeH ua-
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LEeTWIIIH Wicl ce3unmi. Al 3aTTap MeJepi ic
KY3iHAE ©3repreH JKOK.

2. Ne 2 ynri (28 1/man) — ceipaHbH J1oMi
MEH XOIl WiCiHIH aWTapibIKTali esrepic Oaii-
Kanael. JKemic, IUTpYyC >KOHE KYJIMAKTBIH XOII
uicTepi >KOFapbl KaHBIKKaH TOHJAp We OOJIBL.
XKanmel, 71o0M MeH XOII HWICTiH Kypambl Yiie-
cimai Oomapl. Byt yirifge quaneTuiaiH Hici TOK-

Tajpl. AIBI 3aTTap MOIIEpi iC XKY3iHIe e3rep-
T'CH KOK,

3. Ne 3 yuri (57 r/man) — celpaHblH AoMi
MeEH XOII WiCiHIH alTapibIKTail e3repyi Oanka-
Il XKemic, 1UTpyc KOHE XOII HICTIH HI3IK
PEHKTEpi 6Te KaHBIK OOJIIBI. XOII HiC — TeHIe-
pitren kok. Tangay HoTmwkenepi OoifbIHIIA
afTapIbIKTail ©3repreH OK,ChIpa alibl OOMIIB.

CAUpT mewepi

P aamay
/RN

0
TOTTINITi 5

>

Yis\

Kbl LUKbINAbIbIFbl

anauertmn

S

Cyper 1. Nel cpipa yariciHid xout uicTi npouili XOII HiCTi KYJIMaK CaJliFaHHAH KeHiH

Kbl WKbINAbINbIFbI

anauetun

CAUPT menwwepi

auetanbaerng

KY/IMaK, MmesLepi

Cyper 2. Ne2 cpIpa yaTiCiHIH XOII HiCTIMPOQWII XOII HicTi KYIMaK CaJFaHHaH KeiiH
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TOTTiNiri

Kbl LUKbINAbINblFbl

anauetun

CAUPT menLwepi

aueTanbaerna,

KY/IMaK meJiLwepi

Cyper 3. Ne3 cpipa yariciHiH X0l HicTi npouiTi XOII HiCTi KYJIMaK CaJlFaHHAH KeHiH

Kopvimoinowt

OKCTIEPUMEHTTIK 3epTTEYICPIiH HOTHXKE-
Jiepi OOMBIHIIA KeJleCi TYKBIPhIMAAP KaCaJIJIb:

- "Goldings " CypBIBIHBIH TYHIpIITiK-
TEITeH XOII MICTI KyJIMaKTaphlH IaiigaliaHbIII,
KYpFaK KYJIMakleH KyJIMaKray MpOIeCiH KO-
JlaHa OTBHIPBIN, CBHIPAHBIH KaHA CYPBITBIHBIH
peuenTypaiapbl MEH TEXHOJOTHSCHIH Kacay-
IIBTH OPBIHIBUTBIFBI HET13ICNI1;

- CBIpa CYCIIOCHIHBIH KETUIAIPy Ke3eHIH e
ampITy ammapateiHa "Goldings " copThIHBIH
XOII UiCT1 KYJIMAKTapBIH €HTI3y 9JIiCi TaHJaIIIbL;

- TIPOIIECTIH TMapamerpiepi aHBIKTaIIbL:
temneparypa (—)1°C, kpiceim — 0,5-1 atm.. Kyii-
MaKThl OKCTPAKIUsIAY Y3aKTHIFbI-apaiacThl-
pyce3 14 Toyiik;

- camaHbl OHIIPICTIK JeTyCTalUsIIBIK
Oaranay Herizinge "Goldings " KyJIMaKTapbIHBIH
TYPIIi KOHIIEHTPAIMACH 0ap CYyCBIHIAP/IBIH CEeH-
COPIIBIK, TIPOQHITBIEP] JKacaIbl;

- poduIorpaMMaapbl Tanay HOTHXKe-
nepi OOWBIHIIA KYJIMaK eHTi3yHiH OHTauJIbI
Jo3acel OenruteHai-28 r/ gai.;

- KYypraK KyJIMakIieH KYJIMaKTay TeXHO-
JIOTHSICBIH KOJIJIaHA OTBIPBIN, CBHIPAHBIH KaHA
COPTBIHBIH PEIENTYPAChI XKACAJJIbI;

- KYpFaK KYJIMakIeH KYJIMaKTaybl Maii-
JaJlaHa OTBIPBIN, KYJIMAaK CBIPACHIH aTyAbIH
KaFUJAaTThl TEXHOJIOTHSUTBIK CXEMAChI XKacallIbl.
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Ochuraifia, eHAIPUITeH CHIPAHBI IIaFbIH
ChIpa KaiHATY 3aybITTapblH/a aCCOPTUMEHTTI
KEHEHNTY, Oacekere KaOUIETTUIIKTI apTThIPy Ko-
HEe KaHa TYTHIHYIIBUIAPABI TapTy YVIIH Mai-
JanaHyra Oomabl.
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Cmampa noceAwiena UCCi1e006aHuI0 U pa3padomKe MAmMeMamuueckoi Moodenu npouecca 3JieK-
mpu3ayuu meKCMuIbHbIX MAMeEPUanos 8 CUCHIEME «UeI06EK - 00€HCOA - CPeOa» 6 HCAPKUX KIUMAMUYECKUx
yenoguax. Pazpabomannaa mamemamuueckas mooenb ORUCHIGACM NPOUECCHl IIEKMPUAUUN 8 NONEPEUHBIX
ceueHuaAx naKema 00excobl U HA NOGEPXHOCHMHOM Cll0e KOMCU Uel06eKa U NO360Aen PAccUumany
napamempol AHMUCMAMUYECKOU 00eX#CObl Ol 3QUAUMbL O NOGLIEHHBIX Memnepamyp. Ycmanoeneno, 4mo 6
obnacmu pacnpeoeneHus MmMemMnepamypsl RO ONUHE 00exHCObl 8 Yembvlpex PpAa3lUYHbIX APUAHMAX Obllo

oonapysceno, umo ¢ I - sapuanme‘%’:wmg{m), 6o II - eapuanmemf:oﬁﬁ?(m)

&by :0’0413(CM), ¢ 1V - sapuanmeM’" 20’0512@@, ¢V — eapuanmeﬂf:q%oqm), ¢ VI - sapuanme onuna

00escovt 6 amoit obnacmu yeenuuunaco na 10% no cpagnenuio c onunoi ooesxicowt 6o 11 - gapuanme.

, 6 Il — eapuanme

KiroueBble cjI0Ba: MaTeMaTHYecKas MOJeNb, YIEKTPOCTaTHYeCcKas 0e30MacHOCTh, IU-
JIMHAP, cucTeMa, AedopMaIus 0JeKAbl, TEMJI000MeH.
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Makana vicmsl KiumammulK ycazoainapoa "adam - kuim - opma' cyiiecinde moxvima mame-
PUAOAPBIH IJIEKMPIIEHOIPY NPOUECIHIY MAMEMAMUKAWIbIK, MOOEIIH 3epmmeyze HcaHe OaMbImyzd apHAIZaH.
O3ipjleH2eH MAMEMAMUKAIbIK MOOeb KUIM NAKeMIHIH KOJ10eHeH KUMAIAPLIHOA HCIHE a0am mepiciHiy demki
KabamuiHOa 31eKmpieHy npouecmepin CUNAmmaiiobl JHeIHe HCORAPLl MEMNEPAMYPAOAH KOP2ay YUiiH anmuc-
mamuKanslK KUiMHIY Rnapamempiepin ecenmeyze MyMKIHOIK Oepedi. Kuimuin y3viHObI2bl  GOllbIHIIA

Al; =0,0249 (cm)

memnepamypausly, mapaiy aimazelHoa mepm mypai nyckaoa I-nyckaoa Il-nyckaoa
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AIT = 0,0337 (CM) ’ 1 I-Hycxada AIT = 0,0413 (CM) , IV-Hchada AIT = 0,0512 (CM) , V-HchaOa
HYCKaoa, ocvl aimakmazol KUiMHIK y3uiHObI26L 10% - 20 apmKanbl anvlKmanool.

Al; =0,0600(cw) |-

FORMULATION OF A MATHEMATICAL PROBLEM AND METHODS FOR SOLVING
THE DEVELOPMENT OF ANTISTATIC CLOTHING FOR PROTECTION FROM
ELEVATED TEMPERATURES

1S.U. PULATOVA, !S.H. KODIROVA,
23.Sh. TASHPULATOV*, ®.A. SAFAROV, ?R.D.AKBAROV, “l.V.CHERUNOVA
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Tashkent Institute of Textile and Light Industry,
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Tashkent Institute of Chemical Technology,
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Don State Technical University, Russian Federation,
346500, Rostov region, Shakhty, st. Shevchenko, 147.
Corresponding author e-mail: ssht61@mail.ru*,

The article is devoted to the study and development of a mathematical model of the process of
electrification of textile materials in the system ""man - clothing - environment™ in hot climatic conditions. The
phenomenon of static electrification, which occurs in the processes of manufacturing textile materials and
products from them, as well as during the operation of finished products, leads to a decrease in the quality of
products, causes inconvenience in work, and when an electric discharge occurs, it poses a threat to human life.
Such interactions of elements in the ""person - clothing - environment™ system such as friction, compression,
tension, shear increase the contact area of two media, and depending on the rate of these processes, they
enhance or weaken metabolic processes, which contributes to an increase in the maximum static charge
generated on contacting surfaces. temperature values for special clothing of limited length at the nodal points.
At the same time, the number of nodal points is 1601, the number of connected elements is 800. In the area of
temperature distribution along the length of the garment, in four different versions, it was found that in the I -
Alp =0,024%(cag Alp =00337ex) 0 the 111 — version®r =004138%) i the IV —

version, in the Il — version
versionr= 0’0513:‘:"“:', inthe V — versionMT =0,0600(cx , in the VI - version, the length of the clothes in this

area increased by 10% compared to the length of the clothes in the 11 — version.

Keywords: mathematical model, electrostatic safety, cylinder, system, clothing deformation,
heat transfer.

Beeoenue IPONYKLUMHU, JOCTaBIsIeT HEynoOcTBa B paboTe,

Bompocsl  obecrieueHust 3IEKTPOCTATU- HapylaeT TEXHOJIOTHYECKHE MPOLECChl MPOH3-
YeCcKOl O€30MacHOCTH OIpPENeNsIFoTC BapHaH- BOJCTBA, a IPU BO3HUKHOBEHHH OJIIEKTpHYEC-
TOM cocTaBa W mapamerpamu martepuano. Co- KOT'0 paspsiia MPEACTaBisieT yrpo3y YENIOBEeKy U
BOKYITHOCTh 3THX B3aHMMO3aBHUCHMBIX Xapak- MOXKET IPUBOJUTH K HECYACTHBIM CIydasiM.
TEPUCTHUK SBIISIETCS BXOAHOW MH(OpMaLuen 1st Mogenu, ONMUCHIBAIOIINE IPOLECC BO3-
BBIIOJIHEHUSI MHKEHEPHBIX PacyeToB B 00JIACTH HUKHOBEHHS 3JIEKTPUUYECKOT0 3apsijia, €ro BIUs-
KOHCTPYHMPOBAHUS OACKIBI. HHUE Ha IMPOM3BOACTBEHHBIN MPOLECC U HA opra-

OCHOBBI MaTEMaTUYECKOTO MOJAEIHUPO- HU3M 4EJIOBEKa, PacCMaTpUBajHUCh B paborax
BaHUS ONPEACISAIOTCS IEPBOHAYAIBHO IIpeJc- uccnenoBareneid [1-10]. Astop [1] ormeuaer
TaBJICHUSIMU IIPOLIECCa NNEKTPU3ALUN TEKCTHIIb- TPYZHOCTh HMHTEPIpPETAlMd M COIOCTABIICHUS
HBIX MaTepHalloB B paMKax cucTeMbl «YeroBek MOJTY4aeMbIX Pe3yJbTaTOB IPU HCCIEJOBAHUH
- Opexna - Cpema». SBiaeHHe cTaTU4eCKOU JIEKTPU3ALUK BCJEACTBUE OOJBILIOrO pPa3HoO-
3JEKTPU3allMH, BO3HUKAIOIIEE B IpoLEccax U3- 0o0pasusi TPOLECCOB B3aWMOJCHCTBHA MEXIY
TOTOBJIEHUS] TEKCTWJIBHBIX MaTEpHaloOB U W3- KOHTAKTHPYIOIIUMH MaTepHAIbHBIMH CpEIaMHu.
JeUN U3 HHUX, a TaKXKe MpHU IKCIUTyaTalllu To- Taxkue B3aUMONEHCTBUS KaK TPEHHE, CXKaTUE,
TOBBIX W3JENUM, BENET K CHIKECHHUIO KadecTBa pacTsKeHHe, CIBUT M T.J., YBEIUYMBAIOT IJIOMIA] b
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KOHTaKTa ABYX Cped. A B 3aBHCHMOCTH OT CKO-
POCTH TIPOTEKaHHS 3THUX MPOLECCOB YCHUIUBAIOT
WM OCTa0JsI0T OOMEHHBIE MPOLECCHI, YTO CIO-
COOCTBYET YBEJIMYCHUIO MAKCUMAJIBHOH BeJH-
YHUHBI CTATHYECKOrO 3apsiya, oOpasyrolierocs Ha
KOHTAKTHPYIOIIUX IMOBEpXHOCTsX. [loaTroMy, Mexa-
HUYECKUE BO3CHCTBUS UIPAIOT OOJBIIYIO POJb B
mporeccax dNEeKTPU3alUK, YTO OTMEYaloT BCe
HCCIIEIOBATEIH.

Mopnens npoliecca 31EKTpU3aLUU TPU KOH-
TaKTe JIBYX JMAIIEKTPHKOB C MEPEXOIOM DIIEKTPO-
HOB, TJIE PACCMOTPEHBI YCIIOBHS IIepexoa 3apsiia
IIPU KOHTAaKTE JBYX JUAJICKTPUKOB C Pa3TMIHBIMU
SHEprusiMH ypoBHs Depmu, paccMoTpeHa B paboTe
[2]. Monemns mporiecca dIeKTPU3aIlii, OCHOBAaHHAS
MPEeMMYIIIECTBEHHO Ha auddy3HOM mepexone
HOHOB C OJIHOW ITOBEPXHOCTH HA JIPYryro, Ipel-
JoxkeHa B paborax [3,4].

AstopoMm [5, 6] paspaborana maremaru-
Yyeckass Mojellb cucrembl «YenoBek-Crienuanb-
Hadg 3aliTHas oACXKAa OT HHU3KHUX TEMIICpATyp U
craTudeckoro asekrpuuectBa-Cpena», IMO3BO-
JIAromasn paCcCUnThIBATh rmapaMeTpbl ITaKera
ONISKIBI C aHTHUAJICKTPOCTATHISCKUM PP EKTOM.

Pabora [7] mocBseHa pacdeTy OITH-
MAaJIBHBIX TapaMeTPOB TOJNIMHBI TEII03aIIUT-
HBIX CIIOEB OJICXJIbI HA OCHOBE ONTHMH3AIIUOH-
HOM MareMatnyeckol Moxpenu  «YHenoBek-
Onexnma-Cpena» m 000CHOBaHO, YTO IS OI-
THUMHU3AIIMOHHOTO MOJICTUPOBAHUS  IIENIeCO00-
pa3HO HCIOJb30BATh MOJIENh C «OBAJBHBIMY»
CCUCHHEM TYJIOBHINA, TAK KaK 3TO CBOAUT MOC-
JIETYFOIE PEIICHUS K 0CE CHMMETPUYHBIM.

B pabore [8] pa3paborana maTemarTw-
4yeckass MOJIeTb paclpelielieHHs] TeMIeparyp-
Horo moJisf B ciosix «Yenosek-Oxnexma-Cpenay,
VUUTHIBAIOIIAS ~ 3aBHCUMOCTH e opMaiuu
TEMIOQU3NICCKUX M TEOMETPHUECKHX Xapak-
TEPUCTUK CUCTEMBI B MIPOIIECCE MPOHUKHOBEHHUSI
CBIPO HE)TH B TTAKET MATEPHAIIOB OJICHKIBI.

B pabore [9] paspaborana maTematu-
Yyeckask MOJICNb CHCTEMBI «ITOKallbHasl 30HA de-
JIOBEKA TETUIO3AIUTHASl OJSKAA OKPYKAIoIIas
cpena», Jamomas  BO3MOXHOCTh  MPOTHO-
3UPOBATh TEIUIOBOE COCTOSHHE KOJICGHHOTO CYC-

(k—|—§ Gygeddhvi—Gretreti=

TaBa YEIOBEKAa B IMOJNIOXKEHUAX CTOSI W CHI.
IIporno3upoBanue TEMJIO U BIATONOTEPb OCY-
HIECTBISICTCA MPU TIOMOIIA MOACTUPOBAHUS
mpoliecca Teonepenayu ¢ TOBEPXHOCTH CIOXK-
HBIX CTEHOK KOJICHHOI'0 CyCTaBa, MPH CruOaHUH
HOTH, TEOMETPUYCCKH TPEACTABICHHON B BHUIE
WIMHAPA U cephl.

Pabora [10] mocBsiieHa pa3paboTke Ma-
TEMAaTUYECKOM MOJENU BO3JECHUCTBUS BETpa Ha
MaKeT OJSKIbl C OOBEMHBIMU HECBS3HBIMU
yrenmaurensaMu. s perieHus 3Tod 3ajadu uc-
MOJIb30BaHa IWJMHAPUYECKAas MOMAENb TYJIO-
BHIIA YEJIOBEKA, MIOKPHITOTO PAaBHOMEPHEIM CJI0-
€M OZICXKbI C OObEMHBIM YTCILTUTEIIEM.,

M3 anamm3a pacCMOTPEHHBIX MOJENen
MOJKHO CJIeNaTh BBIBOJ, YTO OOJNBIIMHCTBO MO-
JIEJICH SIBICHUS DJICKTPHU3AIAH, TTPEUTORKESHHBIX
HCCIIEIOBATEISIMY, KacalOTCS TEIIO3aIUTHON
ONEeXKIBI JUIS TIOHIDKCHHBIX Temmepatyp. Ilpu
MaTeMaTHIECKOM MOICITUPOBAHNN HW3MCHECHHUSI
3JIEKTPOCTATHIECKOTO 3apsiia BO BPEMEHU pac-
CMaTPHUBAJICS TOIBKO MPOIECC CTEKAHUS 3apsia
MTOCPEZCTBOM DJIEKTPOIIPOBOAUMOCTH, & DMHC-
CHsl 3JIEKTPUYECKOrO 3apsija ¢ MOBEPXHOCTH Ma-
TepUaJa B BO3AYLIHYIO MPOCIONKY U 3aBHCH-
MOCTh 3JIEKTPUYECKOH IPOBOAMMOCTH Mate-
puaa OT ero BIKHOCTH HE YUUTHIBAJIUCE.

Mamepuansl u Memoovl UCC1e006aAHUIL

Hcxond w3 BBILIEU3TI0KEHHOTO, OCHOB-
HOW IIEIBbI0 JaHHON pabOTHI SBIISETCSA pa3pa-
0OTKa MaTeMaTHYeCKOW MOAETN aHTUCTATH-
YeCKOW OAEXAbl sl pabOThl B KAPKHUX KIIH-
MAaTHYECKUX YCIIOBUSAX. B 3TOM cBsI3u Teno ue-
JIOBEKa paccMaTpUBaeTca Kak nedopMupyeMoe
HUJIMHAPUYECKOE TEI0 KOHEYHOIo pasmMepa, a
OoeXKIa Kak Msarkas obomouka (puc 1)
Uccnenyemast 3agada  CBOAMTCS K MOJENHU-
poBaHHIO naedopMaIMii IIIMHApPA C MATKOU
o0onoukoi. JlaHHAas TOCTaHOBKA  3a4auH
MO3BOJISIET HCCJIENOBATh HANPSKEHHO-Nedop-
MHUPOBAHHOE COCTOSIHUE LWIMHApA MPU TEIIO-
BOM  BO3JCHCTBUM C  yY4ETOM  BIIMSIHUS
ANEKTPOCTATUYECKOr O MOJISL. YpaBHeHUs
JUHAMUKY LUJIUHApPA C TOHKOW CKPEIIEHHOU
000JIOYKOM MPUHUMAET CIEAYIONIHI BHT

v
yaZD

VO~ pO—rpihw=) x, (1)

rJe; K-00beMHBIH MoxyIb; G-Moxyis casura; @ -remmepatypa;
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PI/IcyHOK. 1. PacuerHas cxema JJIsL pa3pa60TI<1/1 MaTeMaTHYEeCKOI MOICIIN AHTUCTATUYECKOMI OICKbI:

A u M - xoddpounuentsl Jlame; a;-
K03 UIIMEeHT NTUHEHHOTr0 TEepMHUYECKOro pac-

mWpeHus; J = ﬂo / C.; C,- ynmembHas Tten-

JIOEMKOCTh TIPY TOCTOSIHHOU JieopMalinu; ﬂo -
MOCTOsIHHAS BennuuHa;, Q- BeluuuHa, KoTOpas
3aBMCHT OT KOJIMYECTBA TEIIA; ) -INIOTHOCTh Ha
eAHUITy 00beMa MaTepuaia MUIHHAPUIECKOTO

Fv

1—vV &y 1+7

P

Tena; W(Wr1W¢’Wz)' BEKTOp IEpPEMEIICHU

YIMH/IPA.

Ecin onexxna paccmatpuBaeTcs Kak MHO-
TOCJIOiHAs IMIMHApPHYECKas 00O0J0YKa, TOraa
i depeHuaIbHble ypaBHEHUS! OOOJOYKH 3a-
MUCHIBAIOTCS B BUJIE

ow mb Dy
+—— =0

+ + — —=0,
8¢ 2 8 2 Owd6 06 B o
82u+1—v'3:u+]+1" &y N M mb® Fu |
dF 2 8¢ 2 dwdb6 OSa F &
ou o : mb Fw
V—— +— + AV N+ v — =0
dex o )
% O x o COOTBETCTBYIOIIMX  YpaBHEHHH  O0OJIOYKH
- Iz HPQ_EP TOJIBKO KECTKOCTSIMH Ha PaCTSKEHHE W H3THO.
rne - ) Macca [lonHble ypaBHEHMS JBWKEHUS  OOOIOYKH
MHOT'OCIIOWHOH ~ 00O0JOYKH, OTHECEHHas K IMIMHAPA B IUIMHADHMECKOH  CHCTEMe
€AUHULE TUIOMIAAN HEUTPaNbHOU MOBEPXHOCTH KOOP/MHAT AMeeT ceyrompuii BHL:
(A); b'—pazmyc HEHTpaIbHOH TIOBEPXHOCTH.
Cucrema ypaBHeHW#l (2) oTiHyYaercs OT
oy =A0G + 27l .
O=8&) |+ & +8;55 3)
ou ou Su
. & . A
g, =—" &,=—(u_ + Y, €_=
a8 » )
" or r ° 08 oz
11 0u, Qu, u, 1| duyg —I—l ou ,
ré T A | T AT -
2|r 08 or 2| &z r 06

BeiHyX/1eHHBIE YpaBHEHHUS JIEKTPOCTATHKN UMEIOT CIIeyIonii BU (puc. 2)
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Pucynok.2. L{unuHAp B 371€KTPOCTaTHUECKOM I10JIe

DJIEKTPOCTATHYECKOE TOJIE YYUTHUBAETCS YEPE3 TPaHUUHBIE yCaoBus npu z=1 h , koropoe umeer

U], = 2W(1),

CIEAYIOIUI BUJ :

DT"Y@ = E11 o £t €15

Takum o0pa3om, MaTemMaTH4yecKasi IOCTa-
HOBKAa MOJEIN CHCTEMBl «4YEIOBEK-OAexaa-
cpena» JaeT BO3MOXXKHOCTh ONTHUMAJIbHOTO BbI-
Oopa ompeneneHus COCTOSHHUS OAEXKIbl IIPH
BHEILIHUX BO3JIEHCTBUSIX.

Meronuka U aJrOpUTM PELICHUs 3a4adu
nedopmany  OfEXKAbl OTPAHUYEHHON JJIMHBI
IIPY HAJIMYUH TEMJIOBOI'O MOTOKA.

HJana ogexna  OrpaHMYEHHOM M-

HLIE(CM) . [Inomans monepeyHoro ce4eHus g

Mpeanonaraercss MOCTOSHHOM mo anuHe. Mo-
Ayib YIPYrOCTH MaTephana Onexmsl - E
KO3()(PUIIMEHT TEemIOBOro pAacIIMpEeHUs] Mare-
puana crepxHia - «. Opexna ¢ BHYTpEHHEH
CTOPOHBI CBOOOJHO JAEPKUTCA, WIH 000J0-
YEUYHbIM LMJIMHIP ¥ BHYTPEHHSSI MOJOCTh Tena
HUMEIOT CKOJIB3SIINN KOHTAaKT. BMecte ¢ 3TM Ha
MOBEPXHOCTH TIONEPEYHOr0 CEUECHUS IPUIIOKEH

teruioBoit orok 0 (Bm [ cym®). Yepes momans

MOTMEPEYHOr0 CEUCHHUS TPOUCXOUT TEILTOOOMEH C
okpyxatorieii cpemoir. (puc. 1). TpeOyercs
ONPENENUTh TIONIe PACTPENeICHHs TEeMIIEPaTyphI

16

By auz l
0z Br T[r
M0 JUIMHE Teja C 3allOJHUTENEM OT MO TeM-
TepaTypbl ¥ 3JIEKTPOMArHUTHOE TOJIE.
EcTtecTBeHHO, BO3HUKAIOIMIKAE MPH 3TOM
MOJIST TEMITEPATyp, MepeMelIeHu, nedopmaruii
W HaIpsHKEHUH OYIYyT pacrpeeleHsl 1Mo JITHHE
KOHCTPYKIIMH HETWHEHHBIM 00pa3oM. B cBsi3u ¢
STUM, B MaJlOM YacTH JUIMHBI KOHCTPYKIIUH,
moje pacrmpeneneHus (U3NYECKUX BETUYHH
MpUMEM B BHJEC KPHUBOH BTOPOTO TOPSAKA.
Hampumep, paccmoTpuM mone pacmhpezeneHus
temrieparypsl B wmHTepBae O0<x </, rne
f << L — koHeuyHas [UIMHA PacCMaTpUBAEMOrO
YACTUYHO TEIUIOW30JUPOBAHHOTO CTEPXKHS; [ -

JUIMHA YaCTH OSKA, &< (0’1 CM)
[Ipeamonoxum, 4ToO MONEpEedHOE CeUeHUE

MOCTOSTHHO TIO JJIMHE CTEP)KHS, TOrJa B MHTEp-

Bate 0<x </ mome pacrnpenencHus TemIe-

()

patypsl T =T(Xx) npencraBum B BHje KpHBOii
BTOpOI0 MOPAAKA,
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mzq—'_{%x—i_@'} ,apu 0<x </, (6)

roe ¢&,,¢,,05 - HEKOTOPhIC KOHCTAHTHI, 3HA-

YEHUs KOTOPBIX MOKa HEU3BECTHBI. JJisi HaXox-
JICHUSI 3HAYEHMS] 3TUX KOHCTAHT, paccMaTpu-
BaE€Myl0 4acTh CTEpKHS JAenuM mnonojaMm. U B

y (&, 1, %)
9TOHM YacTH QUKCUPYEM TPH y3ia (puc.
3). 'mobanpHbIC KOOPAUHATHI 3THX Y3JIOB COOT-

= 5t%

X, X, x J
BETCTBEHHO ~'° "7 "k mpu aTOM 2

A

e Y

I |« /2 > ]

k

Pucynox 3. KBagpaTU4yHbIi KOHEUHBIH 2JIEMEHT C TpeMS Y3J1aMHU

IIpu 3TOM B MECTHOM cUCTEME KOOPAUHAT
KOOpAMHATBI ~ TPEX  Y3JI0B  OMNPENEIISIOTCS

£
X,=—
cremylomum obpasom: x; =0; 2 x =/,

I'=T(x=x); T =T(x=x)), T, =T(x=x,)

Hanee BBeném ciemyomue 0003HAYCHUS,
XapaKTepU3yIIie 3HAUYCHUE TeMIIepaTyphl B
yanmax 1, J,K.

Takum 00pa3om, /71 IEPBOM U BTOPOI TOJIOBUHBI CTEPXKHS HAXOANM 3HAUYEHUS] HCTUHHOTO

TEPMOYIIPYT'Or'0 HATIPSDKEHHS

T, 0= %6 N TITE AT

T = Ix YO K=

(7
45:1:E_ 55&E=_]UU&E=_25&E;
4 4
45{,.V.E_ 145{1:-5,':_100&5':_25&5
4 4 (8)

[Mony4eHHbIe YMCIEHHBIE PE3yIbTAThI (Ha
100% TO4YHO) COBMAAIOT C AHATUTHYECKIMH
peIeHuSIMH, TIPUBENEHHBIMH B pabotax [1,2].
OTH CpaBHEHHS IOKa3bIBAIOT, YTO TOYHOCTH
pe3ynbraTa MeTola MPHBEIACHHOTO YHHUBEp-

T=T®)=g() +¢ @, + @7,

3 9 X X
F,HG(R( )9@3_}( )9 (fpi:( ) _ (I)YHKHI/H/I (bOpMBI
JUIS OJIHOMEPHOIO KBAJPAaTHYHOIO KOHEYHOIrO
3JICMCHTA C TperI y3HaMH, U OHHU BLIpa>KaIOTC$I

CaJbHOTO BEIYUCIIUTEILHOTO AJITOPUTMA SIBIISICT-
Cs1 caMOM BBICOKOIA.
B mpememax sToro simeMeHTa alpOKCH-

MUPYSL  TeMIIepaTypy =1y KBaJIpaTHBIM
MTOJTMHOMOM, TIOJTYYIHM CIIEAYIOIIee BEIpaKeHNe

©)
yepe3 ¢opmyny (8). Torma B mpemenax 3Toro
BJIEMEHTa TPAJUCHT TEMIIEPATyphl OIpeIens-
eTCsl CIAeNYIoIMM 00pa3oM

T_ogd, 99, 9,

& &

Kax BumHO, 31€Ch HAJ0 YIYUTHIBATH Y-
HEHHE W pacIIUpeHUe OAEeXKABl 3a CYET
TeMITepaTypBhl.

Jana olleXKIa OrpaHUYECHHON

£cn)
JUTUHBI . [Inomazap nonepedHoro cedeHus

F locrosmna no mHe. Koadduuument Teruio-
oOMeHa ¢ OKpYXKarollel cpenoil uepes mIomaab

a oa (10)

ki
MONIEPEYHOr'0 CEYEHHUS] IPaBOro KOHIA x ,
TemIepaTypa  OKpYXaiomeh  cpemel OCF
Tpebyercst omnpenenuTh MOJE pacHpeneeHus
TemnepaTypsl o oxexzae. PacuerHas cxema
3aJ]a4M pUBeIeHa HIDKe (pHc. 4).
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Vo AITITITITIIET wi

P X
ﬁéﬁﬁﬁﬁﬁéééééﬁﬁ
q
i i k
PI/IcyHOK. 4, Oz[e>1<;[a 110, BIMSITHUEM TCIIOBOI'O IIOTOKA M paCTamBa}omeﬁ CHIJIBI
PaccMoTpuM  n1aHHBIM  CTEPXKEHb Kak JuddepenimansHoe ypaBHEHUE paciipe-
KBaJIpaTHYHBIA KOHEUYHBIA JJIEMEHT C Tpems JIENIeHNsT TeMITepaTypbl JaHHOTO citydas Oyner
yanamn (4, /5D TaKUM
ar
K. —==0
ok (11)
Tk'
OTcrona onpeaenum
P 2
K P Ty~ Tagi e (3Kt T+ 670 I “Tp
k (K bt 24+ K sl b 8 2V6F w2
W3 mocnexnei ¢opMysbl BUIHO, YTO HA onexpl. Terneps, MOJCTABISIS HaWJIEHHOE 3HA-
x==x i
HIpaBOM KOHIIC CTCPX(;[’I B TOYKC k 3nave- geHne * B BeIpaxkeHre (12), Haiimem 3Haue-
HHE TeMIepaTtypbl % MOpPSIMO MPOIOPIHO- r

;
HaJbHO 3HAYEHHUIO KOd(PQHIMEHTa TEIIo- HHC TCMIICPATyphl = B TOUKS X=X CTCpAKHA

MIPOBOTHOCTH MaTepHaia OJEK[bl, TEIIOBOMY
MTOTOKY TIOABEIEHHOMY K OOKOBOW IMTOBEPXHOCTH

2
T o= B o FECIK [h:' oci ~MicToci ]”'hjhkf(roc:' +Loci )‘ i o0 ) _
i 2
2K, F(E _ i+ K hdvhh to)

gt (26K D0 0K gt iyt
12KF (K ol £+ K iyt +hihy )

(13)

MOCTOSIHHA MO JUiMHE. BepxHuil Ko-
HELl OIEXIS KECTKO 3alleMJIeH, a Ha HUXXKHEM
KOHLIE TPWJIOXKEHA OCeBas PacTArMBAIOLIAs

[anee mocTpoeH BBIYUCIUTENbHBIN aiIro- Folcm®y
PUTM onpeneneHus 1epopMaluoOHHOIO COCTOs-
HUSl ONCKAbl OrPAaHUYEHHOM AJIMHBI IPU HAJU-
YMH TEMJIOBOrO IOTOKAa M TeIiooOMeHa. BpisB-

F(xI)
JICH COOTBETCTBYIOIIMH (YHKIMOHAN, BBIpA- cuna” ’ . Moﬂyzﬂb YHIPYrocTu Marepuajia
JKAIOLIUU MOJIHYIO TEIIOBYIO SHEPTUI0 paccMar- CTEpIKHS ALY ), K0d()(HIMEHT Termno-
pHBaeMOﬁ OACKAbI C YUCTOM 3aIaHHOI'0 TCIJIO- IIPOBOAHOCTHU marepualia CTEPKHSA -

BOro ImoOToOKa, TermIoo0OMeHa U paCTHFI/IBaIOH_[eﬁ

K ,(Bmf( eu? 'QC)), KOO(Q(DHUIMEHT TEIIOBOrO
CHJIBl. MUHUMH3MPYS MOCIEIHHE 110 y3IOBBIM o

3HAa4YCHUAM  TEMIICPATyp, IIOCTPOCHA paspe- pacmnpeHHﬂ—“’(l/ C). B BepxHem  KoHIE

MIaloIas CUcTeMa JHHEWHBIX anreOpandecKkux CTEPXKHS 3ajJjaHa TeMIepary-
aBHCHHH. F=T{x=M0N=T

P pa ( )=1 . Yepes y4acTKU

Pezynomamul u ux oocyrcoenue
Jana ogexna  OrpaHMYEHHOM M-

e 2> (%) Tlnomams mnomepednoro cedenus OOKOBOIl TOBEPXHOCTU W IUIONIAJU MONeped-
HOTO CEYCHHsI HIDKHErO KOHIIA CTEP)KHS [IPOHC-

MEXER, 32xEx, RE25nEx525

18
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XO0auT TEIO00MEH C OKpYyXaromuruMunu HUX Cpe-

By i B
v 12702
o )71 TBETCTBCHH . bokoBag mo-
JaMu. 3/1eCh TEMIIEPATYPhl OKPYKAIOIIEH CPEIb AOH  COOTBETCTBCHHO OKOBa 0

T T BEPXHOCTh y4aCTKOB

0003HauMM  yepes3  “ELTTUELTTUC g koag- 0ZxEx), A SxSn, 5,2x21 -

(PUITMEHTHI TEIJIOOOMEHA C OKpYXKalolleh cpe- KA
TEMION30JUPOBaHA (puc.5)

AN

hl ’TOCl

AAAA
YYvY

hl’TOCZ

AAAA
YYvy

Xa

Xs=

5 3 hl’TOC3

P
X
Pucynok. 5. PacueTHas cxema 3a1auu
Tpebyercst onpenenuTb BEIHYUHY YAJIH- Cpemoi, ITUCKPETH3UPYEeM  KBaJApaTHIHBIMHU
HEHHA ONEXKIBI OT BO3AEHCTBHA OCEBOH PACTs- Ao t2TR XX
o P T=T(x=0=1T, . 27 M - .
ruBaromicn  CHJIbl , 5 u 3JeMEHTaMH C UTHHOH . 4 5
TCMIIEPATYPbI OKpYy>aroIen Cpe- Tenepb OymeM HCCIENOBATh CIEAYIOIINE
[ i
T 9 00 4805 3rec Hajo yUMTBIBATE, UTO MONIOKEHMsI, THe JJIMHA paccMaTpUBaeMOM
HEKOTOpBIE  yYacTKH  OJEKIBl  TeIJIOU30- OLlEXK bl paBHaL = 80(cx) ,  Iuomanb
JUPOBAHBI IO OOKOBOM MOBEpXHOCTH. 1151 3TOrO F=20(cae™
7

MOIIEPEYHOr'0 CEYEHUsS] CTEpIKHA
MOIyNTh YIPYrOCTH MaTepuana OACKIbl -

—9.1n% 2
E=2-10 (KF fen ), K03 dUIMEeHT  Tero-

MIPOBOJTHOCTH Ky =T2(BmlemC) , Ko3ddu-

OUCHT TCIUJIOBOrO0 pPACIIMPEHUSA MaTepuaia

paccMaTpuBaeMbIil cTepxeHsb IuHO L Oymem
OUCKPETU3NPOBaTh KBAJAPAaTUYHBIMH KOHEYHbI-
MU 3JIEMEHTAMH C TPEMs Y3JIaMHU.
Temmon3onupoBanHy0 MO OOKOBOH TIO-
BEPXHOCTHU YYaCTKH
U=x2x, L, Ex5%, ,2x54

ONEHTBI a=12510"(1/*c) T =30(°C)
ogexma - :
JMCKPETH3UPYEM Ha PaBHbIE dJIeMEHTHI. IlycTh
JUTMHA KaKI0r0 3JIeMeHTa ! =16(cr) x, = 32 (cn) , X5 = 48(cn)
ﬂl:ﬁ:ﬁ:% o =64 [:CM:I 1X5:L.

oyrer 1 N M |

A ydactku, TI€
MPOUCXOMUT TEIUIOOOMEH C  OKpYXKaIoIIeH

19
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I-Bapuant

Yucno xoHeudbrx dementoB 800. Yucio

y310BbIX  Touek 1601. JlnvHa  KOHEYHBIX
HJIEMEHTOB
OJIMTHAKOBA Al =80(car) /800 = 01{(ca) .

B TakoM mojoXeHWU 3HAUYEHHS TeMIIepa-
Typel B 1601 y3710BBIX TOUKaxX OAEXKIbI MpHUBE-
JICHBI B Ta0J. 1. A mose pachpenelieHus TeMIie-
paTypsl MO JJIMHE OAEKIBl MPHUBEICHO Ha PH-

h=h=h= IO(Bm‘(CME OC)aToml =Toes =10 = 20(°C)

cyHke 6. B 3TOM puCcyHKke mo ocu aOiucc
pacIoNoKeHbl HOMEpa Y3JI0BBIX TOYCK OICKIIbI,
a 10 OCH OPJIMHAT - 3HAYCHUSI TEMIICPATYPBIL.

W3 puc. 6 u Tabn. 1 BUAHO, YTO B 3TOM
BapUaHTE TOJIC PACHpENC/ICHUsI TEeMIIepaTyphl
10 JUTMHE OJSK/bI BBIPAXKACTCS Yepe3 paBHO-
MEPHYIO HETIPEPBIBHYIO KPUBYIO.

Tabnuna 1 - 3akoH pacnpenenaeHus Mol TeMIepaTyp B QUKCHPOBAHHBIX TOYKaX CTEPIKHS MPH

Toen = Toea = Toes =20 (ac) _

T1=
60,0000000
T50=
54,8458907
T100=
49,5865956
T150=
44,3273004
T200=
39,0680053
T250=
33,8087101
T300=
28,5494150

T350=
23,9191529
T400=
21,7101294
T450=
20,7468463
T500=
20,3276018
T550=
20,1469982
T600=
20,0734752
T650=
20,0528751

T700= T1050= T1400=
20,0457544 | 20,0019617 | 20,0000559
T750= T1100= T1450=
20,0386337 | 20,0008571 | 20,0000478
T800= T1150= T1500=
20,0315131 | 20,0003769 | 20,0000397
T850= T1200= T1550=
20,0243924 | 20,0001714 | 20,0000316
T900= T1250= T1600=
20,0172718 | 20,0000906 | 20,0000235
T950= T1300= T1601=
20,0101511 | 20,0000721 | 20,0000233
T1000= T1350=

20,0044952 | 20,0000640

3meck yUIMHEHWE OIEXKIbI

OT TOJNS PpACHpEIeHHs TeMIIepaTypbl

L
Ay = a| T(x Jdbx = 0,0248791929(cxe)
COOTBETCTBEHHO [2] OyzmeTr paBHO v

0 JUIMHE ONEXKIbI

Temneparypa
Eobos &

30

JIJTHHA CTEeP KHSA
Pucynok 6. 3akoH pacIpeneneHus mous
TEMIIEPaTyPHI 1O JUTHHE OBl IPH

¢1 = Loz = Tge; =20 ey

Pucynok 7. 3aKkoH pacpeneneHns mos
TEeMIIEpaTypHl TI0 JUIMHE OAEHK B IPH

Toen =To0: = Tom = 300¢C)

JIIuHA cTepsKHs

20
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Temneparypa
R

037 93 173 264 G55 445 S35 B2y 717 808 999 9899 1095 1216 1337 145

037 98 173 264 G55 445 536 Ga7 717 808 699 989 1095 1216 1937 1450 1579

Jlnuna cTepikHs
Pucynok 8. 3akoH pacnpeneiaeHust mosns
TEMIePaTypHhI 10 JUTHHE OICHKIbI IIPH

oo =002 = Tows =40(°C)

Pucynok 9. 3akoH pacnpeneneHus moisi TEMIIEPATyphI O
JUTMHE OJICXK]IbI TIPH

Jnuna crepikus

Toen =Ty =Tpem = 50("@'

II-sapuanr. Ilycts

st aTOrO0 BapuaHTa IOJYYEHHBIE 4YMC-
JIOBBIE PE3yNbTaThl IOKa3aHbl B Tabmune 2.
[lone pacnpeneneHust TemrnepaTypbl MO JIHHE
OJIK/IBI BBIPAXKAETCS Yepe3 paBHOMEPHYIO Hel-
peppiBHYI0 KpuByro. OHO TIpHBEIEHO Ha
pucynkax 6,7. A TakkKe B D3TOM BapHaHTE
YAJIUHEHWE CTEpXKHS OT TOJs TeMIepaTyphl

By =Ry = by = 10(Bm ferd 00, Ty, = Toeg = Toes =30 (°C)

Oyner paBHO Alr

CpaBHuBast pe3yJbTaThl,
BapuaHTaX  BHJWUM, KOrJia  TeMIepaTrypa
OKpyXKaroled  cpeibl  yBEIMYMBAETCS  Ha
504 (07 o = 20°CY00T,. =30(CY

=0,0336593947(cas)

nonyyeHHsie B [-II

TO
VIIMHEHHE ONISKIBI yBemmanBaercs Ha 132,84%.

Tabnuna 2 - 3akoH pacnpeeseHus Mol TeMIepaTyp B UKCUPOBAHHBIX TOYKAX CTEPXKHS MPH
_ _ _ 4
Ton = Tooa = Toes = 300°C)

T1=60,0000000
T50=56,1344181
T100= 52,1899467
T150= 48,2454753
T200= 44,3010040
T250= 40,3565326
T300= 36,4120612

T350= 32,9393647
T400= 31,2825971
T450= 30,5601347
T500= 30,2457014
T550= 30,1102487
T600= 30,0551064
T650= 30,0396563

T700= 30,0343158 | T1050=30,0014712 | T1400=
T750=30,0289753 | T1100= 30,0006428 | 30,0000419
T800= 30,0236348 | T1150= 30,0002827 | T1450=
T850= 30,0182943 | T1200= 30,0001285 | 30,0000358
T900= 30,0129538 | T1250= 30,0000679 | T1500=
T950= 30,0076133 | T1300= 30,0000541 | 30,0000298
T1000= T1350= 30,0000480 | T1550=
30,0033714 30,0000237
T1600=
30,0000176
T1601=
30,0000175

III-Bapuant. ITycth
Torna, cpaBHuBas ¢ I BappaHTOM, BUIUM,
YTO TIPHU YBETHMYEHUW TEMIIEPATYPHl OKPYXKAaro-
men cpenbl B JiBa

paza @ Toe = 00 C)20Toe =40CCH

HEHUE ONEeKAbl yBeauuuBaercs Ha 177,99%.

IV-apuanr. [lycts

31ech O CpaBHEHHMIO C [-BapmaHTOM

TEeMIIepaTypa OKPYKAIOLIEH Cpeabl  MEHsS-

ercq @ Toe =20 (CC) 00 Tpe =50(°CY) g pe-

3yJbTaTe YIJIMHEHUE OLEXK IBI Oy-
Al =0,0512197983 (o)

ger— T . ITo

21

By =ty =i, = 10(Bm fere "), T oy, = Toen = Toes = 40(°C)

UuciaeHHble pe3ynbTaThl, MOMYYCHHBIE B 3TOM
BapHaHTe, NMPUBEAEHH B Tabm. 3. 3aech monie
pacrpeniesieHusl TEMIIEPaTypsl 10 AJIUHE CTEPXK-
HS [I0Ka3aHO B BUJIE pHUC. 8.

h=h="h :10(3”1"(5-"‘12 OC),Toml =Toer =Toes ZSO(OC).

CPaBHEHHMIO C [-BapHaHTOM yJUIMHEHHE OEXKIbI
yBennuuBaerca Ha 198,51%. 3akoH pacmpe-
JENeHNs TIOJIS TeMIIepaTyphl MO AJTMHE OACHK b
npuBomuTCcs B BHAe Tabn. 4 u puc. 9.
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Ta6n1/1ua 3 - 3akoH pacrpeacicHus 1moJjisd TeMIeparyp B (bHKCI/IpOBaHHI)IX TOYKaxX OACKIbI ITPU

Toor =Toen =Tom =4O(OC)

T1=60,0000000 T350=41,9595765 | T700=40,0228772 | T1050= 40,0009808 | T1400=
T50=57,4229454 T400= 40,8550647 | T750=40,0193169 | T1100= 40,0004286 | 40,0000279
T100=54,7932978 | T450= 40,3734231 | T800=40,0157565 | T1150=40,0001885 | T1460=
T150=52,1636502 | T500= 40,1638009 | T850=40,0121962 | T1200=40,0000857 | 40,0000231
T200=49,5340026 | T550=40,0734991 | T900=40,0086359 | T1250=40,0000453 | T1500=
T250=46,9043551 | T600= 40,0367376 | T950=40,0050756 | T1300=40,0000361 | 40,0000198
T300=44,2747075 | T650= 40,0264375 | T1000= T1350=40,0000320 | T1550=
40,0022476 40,0000158
T1600=
40,0000117
T1601=
40,0000117
Tabnuna 4 - 3akoH pacnpeeseHus Mojsl TeMIepaTyp B (UKCHPOBAHHBIX TOYKAX OACKIbI IPH
Tor1 = Topa = Toes =50(°C) _
T1= T350=50,9797882 | T700=50,0114386 | T1050=50,0004904 | T1400=
60,0000000 | T400=50,4275324 | T750=50,0096584 | T1100=50,0002143 | 50,0000140
T50= T450=50,1867116 | T800=50,0078783 | T1150=50,0000942 | T1450=
58,7114727 | T500=50,0819005 | T850=50,0060981 | T1200=50,0000428 | 50,0000119
T100= T550=50,0367496 | T900=50,0043179 | T1250=50,0000226 | T1500=
57,3966489 | T600=50,0183688 | T950=50,0025378 | T1300=50,0000180 | 50,0000099
T150= T650=50,0132188 | T1000= T1350=50,0000160 | T1550=
56,0818251 50,0011238 50,0000079
T200= T1600=
54,7670013 50,0000059
T250= T1601=
53,4521775 50,0000058
T300=
52,1373537
3axnrouenue, 6616006l AIT =0,0249 (CM) ’ 50 1 BApHAHTE
TakuM oOpazoMm, Ha OCHOBE aHalu3a Cy- Al, =0,0337 (ca)
IIECTBYIOIIMX MATEMaTHYECKHX MOIENEH dIIeK- TTY , B I BApUAHTE
TPU3ALKH AUMTHOR ONICK/Ib! ONPEIECHbI KPH- Al =0,0413(cm) ’ v BAPHAHTE
TEpUH IS pa3pabOTKH HOBOM MaTeMaTHYECKOH Al. =0,0512 (cn)
mozaenu cucreMsl «Henoek - Opexaa — Cpe- T , B v BAapUAHTE
J@», TO3BOJISIIOIIME OMUCATH IPOLECCHl 3JICK- Al; =0,0600(cn) . B VI papuaste mmHa

TPU3aLUKU B OHEXKAE B JKaPKUX KIMMaTHYECKUX
YCIIOBHSX.

Ha ocHoBe momyueHHbIXx auddepen-
LUAJIbHBIX YpaBHEHUI ObUTH HalACHBI 3HAUCHUS
TEMIIEpaTypbl AJsl CIIEHUAIBHON OJEXAbl orpa-
HUYEHHOH JUIMHBI B Y3JI0BBIX TouKax. IIpu saTom,
KOJIMYECTBO Y3JI0BBIX TO4YeK paBHO 1601, xonu-
YECTBO CBSI3aHHBIX dJ1eMeHToB paBHO 800. B
obacTh  pacrpeieneHus TeMIepaTypsl IO
JUIMHE OJEXAbl B YETHIPEX pA3NIU4YHBIX Ba-
puanTtax ObUIO0 OoOHapykeHo, 4To B | BapuaHTte
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ONIeK Il B dTOW obnactu yBenmmumiack Ha 10%
M0 CPaBHEHUIO C AJIMHON onexnael Bo Il — Ba-
puante. PazpaboranHas MaTemMaTthdecKas MoO-
JIeNlb  OMHCHIBAET TMPOIECCHl 3JEKTPU3AlUU B
TIOTIEPEYHBIX CEUEHHUSAX TMaKeTa ONSKIbl M Ha
MOBEPXHOCTHOM CJIO€ KOXKH 4YellOBeKa W T03-
BOIIIET paccuuTaTh IMapaMeTpbl aHTUCTATH-
YEeCKOM OACKIBI JUIS 3aIlUTHI OT MOBBIINICHHBIX
TeMIeparTyp.

IIpenyiokeHHas MaTeMaTHuYecKash MOJEINb
MO3BOJIICT  ONPENCIUTh YCIOBHUSI MPOBEICHUS
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9KCIIEPUMEHTOB,  ONTHMH3UPOBATH  OCHOBHBIC
mapaMeTpel, a TakKe OICHHTh S(PPEKTHBHOCTH
mogbopa  MaTepHaioB W KOHCTPYKTHBHBIX
MmapaMeTpoB OCK/IbI Ha 3Tarle MPOEKTUPOBAHISL.
Ha ocHOoBe pa3paboTaHHOI MaTeMaTH-
4eCKOM Mojenu Oblla H3TOTOBJIEHA OSKCIIEPH-
MCHTAJIbHO-OIIbITHAsA nmapTus CHeHHaHBHOﬁ
aHTHCTAaTHUECKOM ONCKIbl Ha MPEAIPUATHAX
OO0 " Al-Hakim Plus" u OOO "Okean-
Lyuxe"(Byxapckass o0mnacte). Pa3paboranHas
HOBas AaHTHUCTATHYECKas CIENoAexaa Oblia
MOJIOKATETFHO OIEHEHA MOTPEOUTENAMH JIaH-
HO#l crieronexasl - corpynaukamu OOO "Pe-
TMOHAJIbHBIE 3JIEKTPUUECKUE CeTHU» byxapckoit
o05lacTi W CrenuagicTaMi IIBEWHBIX Tpes-
npustaid. ['070B0M 3KOHOMHYECKUI DPEKT OT
BHEIPEHUSI B TPOM3BOJACTBO HOBOH  CITEll-
onex el coctasmt 309 060 000 pyOeid.
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Cmampa noceauiena u3y4eHul0 MmeHOeHUUll MoObl, YCIMAHOGIEHUIO COGOKYRHOCIMU IIEMEHIM08, HOC-
Peocmeom Komopwvix 6 mooensax (00pazuax) KonneKyuii MOOHbIX HOKA308 00€) CObl 8bIPAICAIOMCA UIMEHEHUA, U KAK
IMU  UIMEHEHUA BHEOPAIOMCA 6 MACCOB0E NPOU3BOOCEO U HOGMOPAIOMCA ¢ meyeHuem epemenu. boina
pazpadomana memooonozusn uzyueHus o0pasyos 00exicovl, 8blAGNEeHUA MEHOeHUUIl MOObl U 8bINOIHEHUA Npo2-
no3o06. Ilonyuennvie pesynomamot Mo2ym 0blimb UCHONB306AHBL 8 00YyUeHUU 0N POPMUPOSAHUA KOMNEmeHyuil y
CREUUAnUCmog 6 O0NACU MexXHON02UU MOObl, MOOCTUPOBAHUA U OUAIIHA 00€XCObl, A MaKHce O Pa3padomku
nepcnexkmuenvix Konnekuyuil. Ilpu anpobayuu evidenenvl nemenmosl mooeneii U mMamepuanos, npumeHenue u
couemanue KOMOpvix o0ecneuusaem oOMHOCUMENLHYIO HOBU3HY U UEOCHHOCMb KONIeKyuil, (opmupyem
NEPCREeKMUGHYI0 MeHOeHUUIO, KOMOpas 6 OanbHelieM Peanu3yenca 6 Macco6oM NPOU3B00CHIEe 00eHCObl.
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Maxkana con ypoicmepin 3epmmeyze, KUIMHIY CoH Kepceminimoepiniy ynzinepinde eszepicmep Kepce-
minemin 31eMeHmMmMepPOiy HCUBIHMBIZbIH AHBIKIMAY2A HCIHe OYn oe32epicmepoiiH, xcannail eHOipicke Kanail
enczizinin, yakpim eme Kejle Kaiimananamuinvina apuanzan. Kuim ynzinepin zepmmey, con ypoicmepin anwlk-
may caHe 601HcaAMOAPObl OPLIHOAY d0icmemeci Hcacanovl. AnviHzaH HIMUIICENEp MPEHUHZIME CIH MEXHOI0-
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2UACHl, MOOENbOey IHCIHEe KUIM OUATIHBL CAIACLIHOAZbL MAMAHOAPObIY KY3blpemmIinizin KANbiNmacmaulpy yuiin,
COHOQI-AK NEPCREKMUBANBIK KONNEKUUALAPObL 0AMbIMY YUliH NAOANAHLUIYb MYMKIH. Anpodayus Ke3inoe
MoO0enboep MeH MaAmepuanidoapobly iemMeHmmepi aHbIKMAA0bl, 0AaPObIH KOTOAHBLIYbl MeH Yilaecyi Koulek-
YUAHDBIH CATIBICIBIPMATIBL HCAHATIBIZBL MEH MYMACMbIZbIH KAMMAMACbl3 emeodi, 6onamarKma KUiMHIK JHcannail
OHOIpIciHOe Jicy3e2ce acblpbliamblH NePCREKMUBAIBIK YPOICII KATbINMACmblPAodbl.

Herisri ce3aep: KuiM KUBIHTBIFBI, TEXHUKA, 00J1:KaM, COH YpAicTepi, KHiM 3JieMeHTTepi.

ANALYSIS OF CLOTHING ELEMENTS REFLECTING FASHION TRENDS IN THE
COLLECTION OF FASHION SHOWS
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The aim of the work is to study fashion trends, to establish a set of elements through which changes are
expressed in models (samples) of collections of fashion shows of clothes, and how these changes are introduced
into mass production and are repeated over time. The theoretical significance of the work lies in the development
of a methodology for studying clothing samples, identifying fashion trends and making forecasts. The results
obtained can be used in training for the formation of competencies among specialists in the field of fashion
technology, modeling and clothing design, at industry enterprises for the development of promising collections.
The proposed technique was tested, elements of models and materials were identified, the use and combination
of which ensures the relative novelty and integrity of the collections, forms a promising trend, which is further
implemented in the mass production of clothing.

Key words: clothing collection, methodology, forecast, fashion trends, clothing items.

BBenenue paboThl C H300paXEHUAMH ONISKIBI, BKITIO-

B Hactosimee Bpemsi MHAYCTpUS MOIBI, yaromas HCCiIeNoBaHue aTpuOyTOB OOSKIBI,
0eccropHO, OCTAETCsl CYILIECTBEHHBIM (haKTOPOM MPUHIMIIOB T0A00pa OAEKIbl B KOMIUICKTHI.
9KOHOMHUYECKOT0 POCTa MUPOBOH SKOHOMHUKHU U OpHako B MHAYCTPUU MOIBI aKTyaJbHOM
paccMaTpuBaeTcsl Kak IEepPCIEKTHUBHASL OTPacib octaercsi paboTa CHELUATHUCTOB, HCIOJIB3YIO-
skoHOMHKH  Poccuiickoit ~ ®denmepauuu u nfasi TpaAWLMOHHBIE METOAbI IMPOCKTHUPOBAHUS,
pecyonuk LlenTpansroit Azun [1, 2]. BKITIOYAIOMIAsl CO3/IaHHWE OSCKHU30B MOJeNed |

B unpycTtpunm mozmpl pacimmpsiercst 3iek- CTPYKTYpPBl MaTepHaliOB, KOHCTPYKLUHH, KO-
TPOHHAsT CHUCTEMa TMPOABMKEHUS TOBAPOB H JeKUMH W TpaguLUUOHHAs CHCTEMa NpPOJBH-
OHJIAiH-TOPI'OBJISI, KOTOPbIE OPUEHTHPOBAHBI Ha JKEHUS MOIHBIX TEHACHLMH B (hopMme MOKa30B
CO3JaHME BUPTYAJIbHOTO MHpaA IOKyNaTeJeH, KOJUIEKLMH Iu3aiiHepoB W JloMOB Moasl Ha
aKTHUBHOE (popMHUpPOBaHNE MHUPa MOIBI U3 peallb- Henensax monpl. Yucno y4acTHUKOB IIOKA30B, 110
HBIX (TOTOBBIX) MJIM BUPTYaJbHBIX OOpa3IlOB. JaHHbIM caiiTa )xypHana VOGUE, Toneko yBe-
Teopernueckoit 0a30i HCCIEIOBAaHUH CHCTEMBI nuuuBaercs. bonmee Toro, mepBuuHas uHGOp-
SBIISIIOTCA  METOIbl HCKYCCTBEHHOI'O MHTEN- Malys IMOKa30B SIBISETCS JIOCTYITHONW HE TOJBKO
JIEKTa, AJITOPUTMBI KOMIIBIOTEPHOTO 3pEHus, JUISL COLTMAIIMCTOB, HO JUIS BCEX KeNaroIuX OJia-
KOTOpbIE  TOAAEPKUBAIOTCS  KPYIMHOMACII- rofaps Menna pecypey VOGUE
TaOHBIMH 0a3aMu JAaHHBIX ONEXKIBI, KaK-TO (www.vogue.com).

Deep Fashion2 [3], pa3paborana mMeTomonorus
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MHoro4ucieHHbIC UCCIICIOBAHUS MOJIBI B
ofexzae OazupyroTCs Ha O3THOTpaQHUUECKUX,
COLIOJIOTHYECKUX, AHTPOHOJIOTHYECKUX METO-
nax, ucropumueckom moaxone [4]. Hccnemo-
BaHUs 00pa3ioB oxexabl (0000meHsl B [1])
BKJIIOYAIOT BBIIEICHUE XaPAKTEPHBIX 4YEPT MO-
Jefield, KOTOPBIM MOTyT OBITh JIaHBI OIHCa-
TCJIbHBIC XapaKTCPUCTUKU, UJIX OHU MOT'YT 6I)ITI)
HU3MCPCHBI, a HX Bapvallikd BO BpPEMCHU —
IIoCHUTaHbl H OLCHCHbI YacTOTOH BCTpCUac-
MOCTH, PE3YyJbTaTbl NPCACTABIAJINA B BHUIC
auarpamMMm, BPEMCHHBIX PAIOB U MOIYT OLITH
WCTIOJIb30BaHbl JUISI TIPOTHO30B, OTPa)XCHUS B
MOA€ JOKOHOMHUYCCKHUX, IIOJIMTUYCCKUX, Cco-
HUAIBHBIX W3MEHEHUW, WM MPOCTO ISl pas3-
paboTKN KOJUIEKIIMH MEePCIeKTUBHOTO MEPHUOJIA.
OnHako mpaBWJia aHalIW3a W HHTEPIPETAIUH
MMOJIYYEHHBIX PE3YJIbTATOB, KOTOPBIC MOI'YyT
OBLITH MOJIOKEHBI B OCHOBY BBIJICIICHUA MOJHOI'O
TpeHaa B o0pasiiax, He JIOCTATOYHO OMNHCAHBI,
SBJISIIOTCS.  00BeKTOM guckyccuu [1, 4] wm
3aKpBITON MH(pOpManHei.

ba3oBbIM 17151 TIpOBE/IEHUsST HAIMX HCCIe-
JIOBaHUI MBI TONAaraeM BbICKa3blBaHHE Ponax
Bapra: «Moapl KaxyTcd peryispHbIMH, €CITU
paccMaTpuBaTh OTHOCHUTEIHHO OONBIIYI0 Bpe-
MEHHYIO TIPOTSDKEHHOCTh, M OeCIopsIOYHBIMH,
€CJIM OTPaHWYHTH ATy TPOTSHKEHHOCTH TEPHUOIOM
HECKOJIbKIX, HEMOCPEICTBEHHO TPE/IIECTBYIO-
[UX HaM, JIET.

B pabore ObIT IpUMEHEH MEXKAWCITUTLIH-
HapHBIN MMOAX0J W pa3padoTaHa aHAJUTHYECKAs
METOINKa W3y4eHHs O0Opas3loB M KOJIIEKITUH
OJIK/IBI, BKITFOYAIOIIAs aHAIN3 MH()OPMAIUU C
MpUMEHEHHEM MeToJa KOHTEHT-aHanm3a [5],
BBIIETICHHE SJIEMEHTOB TpaHC(HOpPMAIH OHEXK-
el [6], MeTonBpl M TpaBWiIa Ui 000OIIEHUS U
uHTeprperanuu pe3ynbratoB [7]. Ilpemnmoxken-
Has MeToJuKa OblIa armpoOWpoBaHa B y4eOHOM
mporecce W B HAYYHBIX HCchenoBaHusax [8].
W3ydeHbl KOJUIEKIIMH TOTOBOW OMeK bl (prét-a-
porter) ce3oHa «3MMa-OCEHBbY» TOPTOBBIX MapOK
«Celvin Clein», «Max Mara», «Fendi»,
«Roberto Cavalli», «Burberry», «Balenciaga»,
«Gucci», «Nina Ricci» 3a mepuox 2001-2019 .
HccrnenoBanbl HM3MEHEHUS  T'€OMETPHYECKOU
XapaKTepUCTUKHA (POPMBI — JITHHBI, JJIs1 KOTOPOit
TPaIWIIMOHHO BHACTSIIOT 4 BapuaHTa, U
KOTOpBIE JIETKO OMNPENENSIOTCS 0 PAacIolo-
YKEHHIO HHM3a OJEXK/Ibl OTHOCUTEIBLHO HOTH [5-8].
BrIsiBIIGHBI 3aKOHOMEPHOCTH, KOTOpBIE TOJ-
TBEPXKIAIOT T TEHJICHIIMHM, KOTOPBIE Xapak-
TEPU3YIOT MOAY — IUKIMYHOCTh, MEPEXOA OT
MUHHUMYMa K MakCUMyMy (IIEpeBOPOT). ITH
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TEHJEHLIUW B JaJbHEWIIeM peanus3yloTcs B
MaccoBOM IIPOM3BOJCTBE OACKIB. MOXKHO
MIPEIOJI0KHUTh, YTO 3TO OJMH U3 CIOKHBIIHAXCSI
CIOJKETOB, KOTOpPBIM YCIIEIIHO MCIIOIb3YETCS B
MOJIHOM UHIYyCTPHH.

Llenpto cTaTbu SBISIETCS PACCMOTPEHUE
METOJUKU U3Y4YEHUsS MOJEelNeld OAESKIbl B
KOJUIEKLIMW, KOTOpBIE TMpeAcTaBieHbl (oTorpa-
(usMH, W YCTaHOBJICHWE COBOKYIIHOCTH OJie-
MCHTOB, IIOCPCACTBOM KOTOPBIX B MOICIIAX
BBIpa)KaeTcs TEHICHIINS.

Mamepuansl u Memoovl UCCT1€008aAHUIL

OOBEKTOM  WCCIICIOBAHUS  SBISCTCS
COBOKYITHOCTh Mojieield (00pa3ioB) OAEHKIbL,
KOTOpbIC NPCACTABJIICHBI B KOJUJICKIUAX Ha
MOKa3ax MOZABI M KOTOpBIE OTPAXKAIOT TEHJEH-
uuu. IlpenMer wuccienoBaHus —3J€MEHTHI MO-
Jlenel, MX BapUaHTBL, KOTOpble (OPMHUPYIOT
MEPCINEKTUBHYIO TCHACHIIHIO.

B xauectBe 6a3mr (KOpmyca) HCCIENO-
BaHWW BBIOpaHBI NaHHBIE, KOTOPBIE MPEACTaB-
aensl Ha caiite VOGUE (www.vogue.com).
Menuapecypc, KOTOpPBIA HNPUHAMISKUT H3AA-
auto Condé Nast, mpencTaBiseT KOJUICKITMH
MHPOBBIX TTOKa30B Mokl 6omee 300 mu3aitHepoB
u JIOMOB MOIBI, TOPTOBBIX MapoK, HauyMHAS C
2001 roma, st OTAENBHBIX TU3aliHEPOB U OoJice
panaue. Komrekuuy mpencTaBieHBl B pasfene
Runway. JloctyneH mpocMOTp KOJUIEKIIUM IO
UMeHaM B andaBUTHOM TMOPSAIKE, MO TOAaM H
Ce30HaM, 10 BHJaM Koilekmui. Kaxmas xoi-
JEeKI¥sl TpeACTaBlieHa MpodeccHoHaTLHBIMU
(hoTorpadhusMi BEICOKOTO Ka4eCcTBa.

B nanHOM cTathe B KadecTBE MpuMepa
paccMOTpeHa KOJUIEKIIHS >KEHCKOW ONEKIBI prét-
a-porter ToproBoii Mapku Valentino cesoma
«ecra» 2021 r., muzaitnep Pierpaolo Piccioli.
Komnekuust npencrapneHa Ha mnokaze Henmenu
Monel B Mmtane https://www.vogue.com/fashion-
shows/spring-2021-ready-to-wear/valentino.

IlpennoxxeHHbI ~ MEXAUCLUILUTMHAPHBIMA
MOJIXOZ UCIIONB3YEeT METOJBl U TEPMHHOIOTHIO
MPEMETHON 001aCTH MOJETUPOBAHUS ONEKIbI,
METOJIbl TEOPUH MHOXKECTB M JUICKPETHON Mate-
MaTHKH, Teopuro rpadoB. OTaenbHBIE aCIIEeKTHI
noaxoza ObUIM M3IOXKEHBI B padorax [9, 10], uro
TO3BONIMIIO  C(DOPMYIIUPOBATh  AHAMTUYECKYIO
METOAUKY [5, 6], 1 COBOKYNHOCTb IpaBWI JUIA
MHTEPIIPETALUH MTOYYEHHBIX PE3YNbTATOB [7, 8].

Ha mepBom sTame Qopmupyercst maccus
JAHHBIX s aHanm3a. s ymoOcTBa paboThl U
coxpaHeHHUs] WH(POPMAaIUK 11e1eco00pa3HoO CKO-
nupoBath (ortorpaduu. s 3TOrO Mmociue BbI-
0Opa KOJUIEKIIMM Ha CaiTe OTKPBIBAEM PEKHUM
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«[lokaz cmaiigoB» («Wiew Slideshow») —
MOJCTH  KOJUICKIIMM  OTpa)aloTcs  IOcIe-
JIOBATEIBHO U B CTOJOECI] B MUHUATIOPE B JICBOM
CTOpPOHE dKpaHa. BriaenseM MHHHATIOPHI CEKY-
el paMKOM, KOIMPYEM M BCTaBIISIEM B JOKY-
MeHT B opmare Word. Llenecoobpazno coxpa-
HATh HyMEpallMi0, YCTAHOBJICHHYIO B IIOKa3e
Kouiekiuu. OnTUManbHOE pa3MeEIlIeHue It
paboThl — 5 HW300paXKeHW B Psil, HO MOXET
OBITh BBITIOJIHEHA OOJIee TUIOTHAs KOMITOHOBKA
Ha OJIHOM JIMCTE, KaK MMOKa3aHo Ha puc. 1.

Ha BTOpoM »sTame, ucxoms w3 MeTona
KOHTCHT-aHAJIN3a, BBIJCISAIOTCS DJIEMEHTHl —
CIMHUII aHAJIM3a U EIWHHUI] CYeTa, 4TO MOAPOO-
HO ommcaHo B paborax [5, 6]. Hus omexmbl
CIMHUILIBI aHaJIM3a — BUJBI OJISKIIBI M UX COUe-
TaHHE B KOMIUIEKTE, XapaKTePUCTUKU TI'€OMET-
puu GopMBI (IVTMHA, CHITY3T), 3JIEMEHTHI KOHC-
TpyKuuu (BOPOTHHK, pyKaBa M Ip.); BUJ MaTe-
puana, a eIUHUIECH CueTa — UX THUIIbI (BApUAHThHI
BHJIOB OIEXKIbl — IMajbTO, IJIAThE; BapUAHTHI
JUIMHBI — MHHH, MUJIH, MaKCH, BAPUAHTBI CHITY?-
Ta TIPSAMOM, TONYIIPUIIETaIONINI; BUJbl PYKaBOB
u ap.). IIpu 3ToM HCIOIB3yeTCS MOHSATHIAHBIN
anmapaT IPUKIaJHON 00JIaCTH MPOEKTHUPOBAHUS
ONEK/IBI: OOIIETPUHSTHl HAMMEHOBAaHUS, Tep-
MUHBI B ONPEAETICHHSI, KOTOPBIE I OTAETHHBIX
ACIEeKTOB (BHIBI OICKIBI) CTAaHIAPTH3OBAHBI.
Jus ymoOcTBa 3aUCH U cYeTa MPU3HAKHA KO-
pYIOTCS B CHMBOJBHOH ¢opme (cMm. Tabm. 1).
Baxxao nueHTHGHUIIUPOBATH TOT WJIM WHOH dIie-
MEHT Ha doTorpadmum.

Ha tperbem stame BBIONHSETCS HEMO-
CpPEACTBEHHBIA TOJACYET BapuaHTOB. Eciu
LENbI0 paboTHl SIBIIAETCS aHAIM3 HECKOJIBKUX
KOJUTEKITUH, TIPUXOIUTCS paboTaTh ¢ OONBITUM
KOJIM4YECTBOM Mozened. Yucimo monened B of-
HOM TIOKa3e MOKET JOXOauTh o 120, omHako
TaKde KOJUIEKIIUH BCTPEYAIOTCSA PEAKo M o0be-
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JMUHSIOT MYXCKYH M JKCHCKYI0. MyXckas u
JKEHCKasi OHEKIA XapaKTEepU3YIOTCA pas3iud-
HBIMU Ha0OpaMH 3JIEMEHTOB, X LeecO00pa3HO
u3ydath OTHeNbHO. OIHAKO MOXET OBbITh IOC-
TaBjeHa 3aJada YCTAHOBJICHUS TOXKICCTBA B
MYKCKOW M JKEHCKOW oaexe. Yallle KoieKuus
B Mokase BKiItodaeT oT 30 1o 60 moneneit.
Pabora co Bceli COBOKYITHOCTBIO MOJIEIICH
Ha OJHOM JHcTe Oojee TNpennodYTUTENbHA,
IMOCKOJIbKY IIO3BOJIACT BBIIIOJIHUTL COIOCTAaB-
JICHUEC 110 NPUHIHUILY «TOXACCTBO-pPa3INYUC),
OAWH — OTO DJJICMCHT HJIM OHU PAa3JIMYHBIC.
®dopMma TmpeACTaBICHUS PE3YJIbTaTOB MOXKET
paznuyartbes: B TaOMHIE B CUMBOJIBHONW (QopMme
(Tabmn. 2), Habopa pucyHkoB (puc. 3). DToT 3Tan
Tpedyer OIIpENEIEHHBIX HaBBbIKOB, HO
OAJHOBPEMECHHO IIOBBLIIIACT KOMIICTCHIIMU HUC-
nonHutenel. Ilogcyer 4vacToThl BCTpedaemoc-
TH KaXXJOro Mpu3Haka (CyMMBbI) BO3MOXXHO BBI-
noyHATE B Tabimmie Microsoft Excel B pexxnme
MIOMCKA COOTBETCTBYIOIIEr0 Habopa CHMBOJIOB.
3aBepmaer pabOTy WHTEPIIPETAIUS TTOTY-
YCHHBIX AAHHBIX B COOTBCTCTBUU C ILICIAMU U
3a/layaMH KOHKPETHOTO HICCeNoBaHus. AHaIm3
WH(POPMAITHH O YaCTOTE BCTPEYAEMOCTH B BHJIC
BPEMEHHOTO psifa, JaXKe TMpH HEOONIbIIOM
KOIIMYECTBE MOJIENel, TPENCTaBisieT oIpee-
JIEHHBIE CIIOKHOCTH; a TIPOCTOE CYMMHPOBaHHE
MOYKET TIPUBECTH K HEBEPHOW TPAaKTOBKE pe-
3yabTaToB. [loaTOMy Hamu ObUTH pa3paboTaHBI
oTIpeneNIEHHBIC TIPaBHIa, ITO3BOJIIIONIHE 0000-
IaTh MTOTyYeHHBIE PE3yNIbTaTHI [8].
Pezynomamol u ux oocyrycoenue
MaccuB MaHHBIX BKJIIOYaeT 65 mopenei
JKEHCKON opexael. Dororpadum MUHHATIOPHI
MoOJIeNieli  TpencTaBieHbl Ha pHCyHKe 1.
Macmrab nzobpaskeHuil BEIOpaH U3 MOIOKEHHS
ABTOPCKUX TIPaB Ha M300payKeHHs U3JATEIHCTBA
Condé Nast.
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Pucynoxk 1. JIuct moneneit komuteknuu Valentino Ready-to-wear. Spring, 2021

Emuannel  ananmsa 3afaloTcd B IENH
UCCIIEOBAHMSA: MOXKHO ITPOAHAIU3UPOBATh BU-
IbI OAEXKIBI, AIMHY MOIENEH, CHITyST, BHI Ma-
TepuanoB, ¢akTypy. Jlajmee BBIIEISIEM €OU-
HUlel cu€ta. Ha HawampHOM oTame paboTsl,
0COOCHHO B IMEpUOJ] OOYYCHUS TIPH OTCYTCTBHH
JOCTAaTOYHBIX KOMIICTEHLIUH, IenecooOpa3Ho
paboTaTte C d3JIEMEHTaMH IOCIEJOBATENBHO.

IInatee

Kpyxego .
[TnotHas daxrtypa

MuHit

[Ipu pabote ¢ KaXkm0i MOJENBIO KOJJIEK-
UM MOXeET IOSIBUTCS HM30BITOYHOE YHUCIO Ba-
PHAHTOB, M HEOOXOAMMO BBINOJIHATH IMOCIIE-
OYIOIIYIO «CBEPTKY», KOPPEKTHUPOBKY, €CIH
3JIEMEHT BHECEH IOBTOPHO MJIM YKa3aH He-
BepHO. Jlnsi TOro, uTtoObl CKOPPEKTUPOBAThH
HA0Op BJIEMEHTOB: €IWHUI aHAJIHM3a U EAWHUILL
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JKakert

MOXHO COCTaBJIATh ONMCAHUE AJISI KaXKI0M MO-
JIeNId OTHAENBHO: Ha JIUCTE ¢ (oTorpaduen pas-
Melasi 3JEMEHTHl MOJENU 10 4-M CTOpOHaM
nucra. B npuMepe, npuBeIeHHOM Ha PUCYHKE 2,
MbI HCHOJB30BAIN BEPXHIOW YaCTh TIOJNS JIJIS
yKa3aHus BUJA U3ACIUH, HU3 - ISl JJIHHEIL, Ciie-
Ba - (DaKTyphI U I[BETA MaTepraa.

[llopter  bprokn

Komeno

PI/ICyHOK 2. Pasmerienre onucanus 3JIeMEHTOB IIpU BBINIOJIHEHUH aHalIn3a

cdeTa, MOXKHO T'PYNIIMPOBATh MOJEIH C OJHHUM
MIPU3HAKOM B TaOIM4YHON Qopme, pa3memnias
n300paKeHUs1 B MUHMATIOPE B sYelKax TaOmu-
bl KaK MOKa3aHO Ha pucyHke 3. TaGmuunas
¢bopMa MO3BOJIUT MOMYYUTH HHGPOPMALHUIO O
COYETAaHMH BApPHAHTOB JJIEMEHTOB B OJHOU
MOJIEIH.
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dakTypa

Buja oae:xabl

MaTepHaia maTke, capadan

OnHoponHas

IIpo3paunas

Oiysa,
pyOaika

aci

KpyxeBo

Tpukorax
ceTKa

[Tepdopanus

MOHO 11BET

ITpusT

Brectsmas

JleHuM

Sddekt
rogpe

Pucynok 3. OtHeceHue Mojieneli K 3JeMEeHTaM - BHJ| OJISKAbI U (paKTypa MaTepuaioB

B naHHOM HCccnenoBaHUM PacCMOTPEHBI
JNIEMEHTHI «BUI OINEGXKIBD» M «(akTypa Mare-
puana», BapuUaHTbl KOTOPBIX IIPUBEICHBI B
tabmurie 1. Korma momens mpencraBieHa KOM-
IUIEKTOM, IIOCJIEOBATEIbHOCTh aHaIM3a HAuH-
HAEM C IICYEBOH OIEXKIIbl U IIEPBOTO CIOsI, 3aTEM
BTOPOr'0 U Jajiee aHATU3UPYEM MOSICHYIO OZIEHKILY.

B pesynprare mccrnenoBaHUs KOJUIEKLIUH,
BKJTFOUArOIe 65 MoOJeneil, yCTaHOBIIEHO, dYTO
MOJIOBUHY COCTAaBJISIOT IUIAThsl - 32 €IMHULBL, C
npeoOnagaHneM MakcuManbHou utiHbl (D) B 20
n3nenusax, MuHH (A) B 8 m3genusx. TpeTbio yacTh
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Komekupmun — 21 Momenb,  COCTaBIIAIOT
KOMIDIEKTHI, BKJFodaronyie moptsl (12 u3menmwii)
i Oproku (9) B codeTaHuu ¢ Oiy30i, pyOarnrkon
WIA JOKEMIIEpOM. Bce IMIOpTEl MHHUMAIBHON
UMHBL (A), TO €CTh TPAKTHYECKH TOIHOCTHIO
OTKpPBIBAIOT HOr'y. Bproku — y3kue, MakCUManbHOU
JUIMHBL. 6 KOMIUIEKTOB BKJIIOYAIOT FOOKY MH-
HUManbHOW mmHBL (A). To ecTh, KoOIeKmus
ITOCTPOCHA Ha COYETaHUM JIBYX BAPHAHTOB JTHHBI
— muHU (A) u makcu (D), mpuMepHO B paBHOM
otHoumieHud. llpu 3TOM Makcu peanmsyroTcs B
[laThe, MUHU — B IUIAThE U IIOACHOW OHEKIE.
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Ta6n1/1ua 1. QHGMGHTBI, BApUAHTHBI U 4aCTOTAa BCTPEYACMOCTH B KOJUICKIIUA

Bun Yacrtora Paxtypa Yacrtora Jdanna Yacrtora
0TI MaTepuaJia
TMnaree () | 34 OHH"(I(’)‘)’HH” 52 | Munu(A) | 26
Kaxer (K) 15 IIpo3paunas 9 Ho
(11p) CpEIHHBI 3
KpyxeBHas KOJICHA
bay3a (ba 6 12
ya () x) (B)
TpukotaxHas
Py6Gamixa (P) 15 cera (1) 4 Munu (C) 5
Jxemmep 4 [Mepdopanms 5 Makcu 31
e1y) () (D)
Komb6nue3on
1 [TpunT (11 13
(K) punT (11)
Bproxu (bp) 9 braectsamas (0) 3
optsr (1) 12 Hennm () 4
HO6ka (10) 6
Ecnu cpaBHUTBH MOMy4YEeHHBIE PE3YJIbTATHI, KOJUTEKIUSAX mpeoOmamanu mmaa makcu (D) u
C JAaHHBIMHU ISl TIPEJUIECTBYIOIIETO MEpUOJa My (1o cepeausl UKphI, C).

HauuHas ¢ 2000-x [8], To B 2018-2019 rT. B

Tabnuua 2. XapakTepucTHKH MOJIeel KOJJICKINH 10 BbIICICHHBIM JIEMEHTaM

Ne 1 2 | 3|4 5 6 7 8 9 10
Bun | ba IO | I | IT | II K| P |OI| P |X|IO|X|P |Bbp|X|P|IL
QPakr. | o | o | o |k |0 |np |np|o|o|o |k |o|o|o]|o|up|ol|o
Jnmuna A|lA|A| D A
Ne 11 | 12 | 13 14 15 | 16 17 18 19 20 21 22 | 23
Bung | IT [ IT | IT | K |O| O Ban|IO| X |bp|II |X | P (0]
Qakr. |np | o | o | K | O 0 i K| o |np| o]|of o T | T | om|m
HJmna | A | B | D Al A D C DIA|A C|D|D
Ne 24 25 26 27 | 28 29 30 31 32 33
Bung | II K| P |IO(XK | WD | II | |bx|WM|II| AP |O|{X| P ||
@axkr. | 0 olo|o|T 0 il n|non|no|o|moj|o o | o oo | T
Hmmaa | A A A D | D Al A
Ne 34 35 36 37 38 39 40 41 42 43
Bun | II | B |bp| I (K| P | Bp | b |bp| X |bp|II | A |bp| I |X | P |Bp
daxr. K |mnp| x |mp| o 0 0 0 I 0 0 K 0 0 0 0 K I
Hmuna | A D|D D D D|D C|D D
Ne 44 45 46 47 | 48 49 50 51 52 53 54
Bun b |bp| K| P |II| II PP A |lO|I|X|P|O|P ||
Qakt. |mp | 1 | o | o | O 0 0 o| xk | m| o |mod 0 o | ©6
JnHa D| D Al C A A D|D A A| B
Ne 55 56 | 57 58 59 | 60| 61 | 62 | 63 | 64 | 65
Bung | XK |10 | II | IO I o|m|mn|m|m|m un
Qakr. | kK | Kk | 0o | mp 0 n |op| o |np| o |mop| op
JmiHa B|D|D D D D|D|D|D|D|D
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B accopTuMeHTe KEHCKOM OACKIH,
MPEACTAaBIEHHOM B MAacCOBOM pBIHKE JIETOM
2021 roma, MOXHO OTMETUTH 3HAYUTEILHOC
KOJWYECTBO IIIaThbeB MaKCHUMalabHOM JJINHBI,
KakK TIOATBEpPXKJEHUE TeHAEHIUMU Mmoabl. [loc-
KOJIBKY [E€pUOJ MOJBI HA OAEKIY MaKCUMallb-
HOW JJMHBI OoJiee KOPOTKHIA, a MBI €ro HabJIro-
JaeM yxe 3 roga ¢ MakCUMyMOM B TEKyIIEM
rofy, TO B CIEAYIOIIEM JIETHEM CE30HE MBI
VBUIUM B KOJUICKITUSIX IIpeobiagaHue Mojemneit
MUHUMAaNbHOW ITMHBI (A) B COUYETaHUH C UIN-
Hoil 710 koneHa (B). OueBuano, uto OJy3Bl U
pyOaiiku nperdayT Ha cMeHy (QyTOoIKaM, U s
WX W3TOTOBJIEHUS OyJeT HCIONIb30BaH accop-
THUMEHT TKaHeH, KOTOpble B 3TOM CE30HE HC-
MOJIB3YIOT IJIA I1JIaThA.

Ecmu paccMmotperb dakTypy marepuaion
KOJUICKIIMM, TO OHa HE OTIMYaercs pa3zHoo0-
pasueM, B OonbimmHCTBEe u3Aenuii (51) oHa
OJHOpoJmHas. B TonoBHHE W3IENUH HCIIONb-
30BaHbl MaTepHAJIBl C IIPO3PAYHOM, CETYATOMH
CTPYKTYpPOH U Kpy>KeBO. B 4acTHOCTH, 3TO MOX-
HO OTMETUTH B kakerax. [IpuHT, mpeumyiiect-
BEHHO I[BETOYHBIN, IPEACTABIICH B MaJIOM YHCIIE
MOJENel IaThs.

Crnemyer OTMETUTH, YTO B KOJUIEKIIUU HE
BBISIBJICHBI KaKHe-THOO CyIIeCTBEHHBIEC TEHJICH-
MU, WK pelnenns, oOycnosnennsie Covid,
00 HOBBIE TEXHOJOTHYECKHE DEIIeHHs, ac-
MIEKTHI SKOJIOTHH.

3akntouenue

1. PaccMmoTpeHa aBTopcKasi aHaJIUTH-
YecKas METOIWKa W3Y4YeHHUs o0pas3loB W KOJ-
JIEKINI OJIEK b1, BKITFOYAIOIIAS IIPHHIIHITBI TTO/I-
Oopa W aHamm3a WH(DOpPMAIMH, TpPaBIIIA IS
0000IIIeHNS U MHTEPIIPETAIINH PE3YIbTATOB.

2. Meronuka MoXeT OBITH HCITONB30BaHA
B Tporecce oOydeHHsT st (HOPMHUPOBAHUS
KOMIIETEHIIUH B OOJIACTH TEXHOJOTUU MOJBI, a
TaKkK€ B TMPOTHO3UPOBAHWHA U pa3paboOTKe
MNPOMBINUIEHHBIX KoJulekuuil. OnucaHa mocre-
JIOBaTENbHOCTh PabOTHI C KOIIEKIIMEH Momemen
OJISKJIBI, CIIOCOOBI W (DOPMBI TPEACTaBICHUS
JAHHBIX IS Pa3IAIHBIX DTATIOB.

3. [IpoBeneH aHaIN3 IEMEHTOB OJEK/IbI,
OTPAXKAMIIUX TEHICHIIMA MOABI B YKEHCKOW
OJISKJIe B KOJUIEKIMU MOJHBIX TIOKa30B, BHIJIE-
JIEHBl DJIEMEHTHl MOJENed ¢ MaTepuajoB,
MpUMEHEHNEe W COoYeTaHWe KOTOphIX obecre-
YUBAET OTHOCUTEIbHYIO HOBU3HY H II€JIOCT-
HOCTb KOJJIEKIHMH, (OPMHUPYET MEepCIeKTUBHYIO
TEHJICHLIMIO MOJIbI, KOTOpas B JaJIbHEHIIEM pea-
JIU3yeTcs B MaCCOBOM ITPOM3BOJICTBE OJIEKIbI.
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IPUIAHUE BUOILUJIHBIX CBOMCTB YTEIUIMTEJIbHBIM MATEPUAJIAM U3
JIbHAHBIX BOJIOKOH

'"A.M. EPTAC*, *A. BYPKUTEAH, *5JK. HUA3EEKOB, *5.P. TAYCAPOBA

(* AO «AnmMaTHHCKHIi TexHOIOrHYecKHii yHuBepcuTeT», Kazaxeran, 050012, r. Aamarsl,
yi. Toxe 6u, 100)
DJeKTPOHHAS TI0YTa aBTOpa-KoppecoHaeHTa: ertasovad9é@mail.ru*

B pabome ona npuoanua nemxanvim mamepuanam OUOUUOHBIX COICINE 8 KAYecHee AHMUMUKPOOHBIX
npenapamos evlOpansl canuUuN08an Kucioma u cyivgam meou. Ha ocnosanuu npeosapumensnozo yxcnepu-
MeHmMA KOHUEHMPAyUIo Caluyi10801ll KUCIOMbL 8APbUPOSANU 6 npedenax 2 — 5 2/n, cynvhama meou - 1 — 3 2/n.
Ycnoeus npouecca anmubakmepuanvroii omoenku Obliu C1eOyIouUMIU: 600HBLIL PACMEOP OUOUUOHOU KOMNO-
3UYUU PA3TUYHON KOHUEHMPAUUU HAHOCUTU MEMOOOM PACHBIIEHUA HA NOBEPXHOCHL MAmepuand, nomom
ocyuwiecmenanu cywiky u mepmooopadomky npu 180 °C na mepmonpecce. /Ina uzyuenus ynzuyuonoii akmue-
HOcmu o6padomannozo mamepuana Ovl1U RPOBedeHbl MUKPOOUOI0ZUYecKUe uccnedosanus. Taxsce nposeden-
Hble UCHLIMAHUA HA MOKCUUECKOe U KOMHCHOPA3OpaX caloujee 0elicmeus HemKanozo mamepuana, oopadoman-
HO20 Canuyui060ii KUCI0MOIL U Cy1bHamom meou nOKaA3anu e2o 6e30nacHocmy 0 300p06ba uelosexd.

KiaioueBbie cjioBa: TEKCTHJIbHBIH MaTepual, HeTKAHbI MaTepuaj, OMOUMIHOE Be-
1IeCTBO, MUKPOOPTaHU3Mbl, CAJTMIIHIOBAs KHCJIO0TA, CYJIb(AT MeH, MUKPOOHOJIOTrHYeCcKoe
Hccae0BaHue.

3bIT'BIP TAJIIIBIKTAPBIHAH KACAJIFAH KbUUIBITKBIIII MATEPHUAJITIAPT A
BUOIUIATIK KACHUET BEPY

A.M. EPTAC*,*A. BYPKUTBAH, *b.)K. HUA3EEKOB, *5.P. TAYCAPOBA

(* «AnmaTbI TexnomorusabIK yausepeuteti» AK, Kazakceran, 050012, Anmartel K., Tose 61 100)
ABTOP-KOPPECTIOHIEHTTIH AJIEKTPOH/IBIK TTOMITackr: ertasova96@mail.ru*

byn ocymvicma Geiimama mamepuanoapviHa OuouuOmMIiK Kacuem 0Oepy yuwliH MUKDPOOKA Kapcol

npenapam-map peminoe CATUUUL KbIUIKbUIbL JHCIHE MBIC CYabhamvl manoaiovl. Andvin ana IKcnepumenm
Hezi3iHOe canuyuil KbliuKblIbIHbIH KOHYeHmpayusacol 2 - 5 2/, moic cyropameot - 1 - 3 2/n apanvizeinoa e32epoi.
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Anmubaxkmepuanosl apiaey npoueci Kenecioeil 60a0vl: ap mypii KOHUEHMPAUUAOAzbl OUOUUOMIK KYPAMHBIH
cyawl epimindici mamepuanowvly demine OypKy apkwlivl eHzizinogi, codan Keiin xenmipinin, 180° C memne-
pamypada mepmonpeccme onoeyoen ommi. Onoenzen mamepuanovlyy QynzuyuomiK 0eacenoinizin 3epmmey
YUWiiH MUKpooOuonozuanslk, 3epmmey ncypeizinoi. Conoaii-ax, canuyuil KblKblIbIMEH HCIHE MbIC CYIbhambl-
MeH OHOe12eH DeliMaAmAaHbl, MAMAHbIH YoMyl HcoHe mepini mimipKkeHOipemin acepine yHcypeizineen CblHAK-
map, OHbIH A0amM 0eHCAayNbIZbIHA KAYINCI30i2iH KOpcemmi.

Herizri ce3mep: TokbiMa MaTepanaapbl, Oeilimara, OMONUATI mpenaparrap, MHKPOOpra-
HU3MJIEP, CATMIN KbIIKBLIbI, MBIC CYJb(aThl, MUKPOOUOJIOTHSIIBIK 3epTTey.

IMPARTING BIOCIDAL PROPERTIES TO INSULATING MATERIALS MADE OF
LINEN FIBRES

'A.M. YERTAS*, *A. BURKITBAY, 'B.ZH. NIYAZBEKOV, 'B.R. TAUSSAROVA

(* «Almaty Technological University» JSC, Kazakhstan, 050012, Almaty, Tole bi 100)
Corresponding author e-mail: ertasova96@mail.ru*

In this work, salicylic acid and copper sulfate were chosen as antimicrobial agents to impart biocidal
properties to nonwoven materials. The conditions of the antibacterial finishing process were as follows: the
aqueous solution of a biocidal composition of different concentration was applied by spraying to the surface of
the material, then the drying and heat treatment was carried out at 180°C on the thermal conductor.A
microbiological study was conducted to study the fungicidal activity of the treated material. Tests were also
carried out on the toxic and dermal effects of non-woven material treated with salicylic acid and copper sulfate
and demonstrated its safety to human health.

Keywords: textile material, nonwoven material, biocidal substance, microorganisms, salicylic
acid, copper sulfate, microbiological study.

Beeoenue pacTBOPOM  aHTHMHUKPOOHBIX  TIpermapaToB.
BBenenue aHTUMUKpPOOHBIX J100aBOK B Herxanble mMarepuasbl ¢ OMOLMIHBIMH CBOMCT-
pas3IMYHbIe MaTepHUabl HE TOJIBKO MPENOXPaHsET BaMHU MHCIOJNB3YKOTCS B CTPOUTEIBCTBE B Ka-
UX OT BO3AEHCTBHS MHKPOOPIaHM3MOB B KPHUTH- YEeCTBE YTCIUIMTENBHBIX MaTepuaioB. Taxke
YECKMX YCJOBMSAX OKCIUTyaTallMM, HO W Jaer MMEIOTCSI CBEIICHUS 10 MPUMEHEHUIO HETKaHbIX
BO3MO)KHOCTh IpHJaBaTh TOBApaM aHTHUMHKpOO- MOJIOTEH C AHTUMHUKPOOHOW aKTUBHOCTBIO B Ka-
HBIC CBOMCTBA, HAIPUMEp, YCTOHYMBOCTH K BO3- YEeCTBE HAIOJBHBIX IOKPHITHH B OOJIBHHLAX,
JeiicTBrIO O0JIE3HETBOPHBIX OPraHU3MOB. IIKOJIaX, CAHATOPUAX, AETCKUX cagaX, FOCTUHU-
CyIecTByIOT pa3IHYHBIE CIIOCOOBI CO3/1a- 1ax ¥ APYrUX OOIIECTBEHHBIX YUPEKICHUSIX, a
HUSl TEKCTUJIBHBIX MAaTEpHaJIOB ¢ OMOLMIHBIMU TaKXe U B OBITY.
CBOMCTBaMHU C NPHUMEHEHHUEM aHTHOaKTepHasb- Bonpimoe nmpakruyeckoe 3HaYCHUE UMEIOT
HBIX IIPENapaToB: 00epTOUHbIE M YNAaKOBOUHBIE MaTepHajbl C aH-
— BBEIEGHHME aHTHOAKTepHaJbHBIX Ipera- TUMHUKPOOHBIMH cBoHcTBamu. OHM obecneuu-
PaToB B OJMMEPOOOpa3yolIee BEIIECTBO; BAIOT JJMTEIBHYI0 COXPAaHHOCTH YIIaKOBBIBaE-
— NpUIOaHUE AHTUMHUKPOOHBIX CBOWCTB MBIX TPEIMETOB, YTO MOXET Hailtu Oombimoe
TEKCTUIbHBIM MaTepHajiaM Ha 3aKIIOYHTEIbHBIX IPUMEHEHHE B TOProOBJIe, OCOOEHHO BHELIHEH.
CTausIX KpalleHHUs U OTACNKU; Mamepuansl u Memoowvl Uccnedo6anuil
— IpUMEHEHHEe OMOLUIHBIX BELECTB IpU OOBeKThl  HMCCIIEAOBaHMS:  HETKAHBIN
CTUPKE WJIM YUCTKE TEKCTHJIBHBIX IOJOTEH WU MaTepuaid U3 JIbHSHBIX BOJIOKOHH, AHTHMHK-
W3JEIHH. poOHBIE mpenapathl (CaaHLIMIOBas KUCIOTa H
B sTOoM HccnenoBaHMM OCHOBHOE BHH- cynbdaT mean).
MaHHE yAensercsi oOpabOTKe HETKaHbIX MaTe- YcnoBust poBezieHUs padoT: TemIieparypa
pHAJIOB Ha CTaAWU 3MYJIbCUPOBAHMS WM IOCIIE Bo3ayxa 24 °C, oTHocuTeNbHas BJIAKHOCTH BO3-
(opMOBaHMS XOJICTa METOAOM paclbUICHUS Iyxa B moMenieHnu 59 %.
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Tabnuna 2. IlurarensHele Cpenbl U peakTHBHI

Ne | HaumeHoBaHMe U KOIHPOBKA
IIpousBonuTens XapakTepucTuka
/Tl | IMTaTEIHHBIX CPEJ U PEareHTOB
1 INurarenbHsblil arap HiMedia, aaus pH (ipu 25 °C) 7,4+0,2
o o MuxaiinoBckuii 3aBoOJI
2 Hatpuii xsopuctsiii X4
peakTuBoB, Poccust
«Tanrap Coupt»
3 DTanon P P, 96 %
Kazaxcran

TecToBbIe IITAMMEI MHKPOOPTaHN3MOB!

» Candida albicans ATCC 10231 -
TECT-KyJbTypa JUIS TeCTHPOBAaHUS (YHTHIIUIOB
1 KOHTPOJIA Kau€CTBAa NMUTATCIBHBIX CPEI. Tect-
KyJIbTypa nofyueHa u3 Amepukanckoil Kosmiek-
unu Tunoswix Kynstyp (ATCC), CLLA;

» Candida albicansATCC 2091 -
TECT-KYJIbTYypa IJI TECTHPOBAHUS (PYHTHIINIOB
" KOHTPOJIA KaueCTBAa NMUTATCIBHBIX CPEI. Tect-
KyJbTypa moiyueHa n3 Amepukanckoil Komiek-
unu TunoBeix Kynstyp (ATCC), CLLA;

» Aspergilus braziliensis ATCC16404
—TeCT-KYJIbTypa e TECTUPOBAHUS
¢yarumaoB.  TecT-KynpTypa TmoilydeHa U3
Awmepukanckor Komneknmu Tumnossix KymsTyp
(ATCC), CIIIA.

Pe3ynomamul u ux oocyxcoenue

YcnmoBus Tporiecca  aHTHOAKTEpHUATBHOU
OTAENKA OBbUTH CIEAYIOIINMU: BOAHBIA PacTBOP
OMOLIMIHOH KOMIIO3UIIMKA Pa3JW4YHOM KOHIICH-
Tpalliii HAaHOCWJIM METOIOM pAaclbUICHHS Ha
MTOBEPXHOCTh MaTeprasia, MOTOM OCYIIECTBIISLIN
cymky u TtepmooOpaborky mpu 180°C Ha
TepMoInpecce.

Ha mpomn3BoncTBe HETKaHBIX MAaTEPHUAIIOB
00paboOTKy OHMOLUIHBIM COCTABOM MOXKHO COB-
MeIIaTh C SMYJIbCHPOBAHWEM CMECH BOJIOKOH,
00 MPOBOAMTE MOcae (OPMHPOBAHUS XOJICTA
C TOCIeayIomed TepMooOpaOOTKONH M KallaH-
JPUPOBaHUEM.

B kadecTBe KOMIIOHEHTOB KOMITO3HIINU
BBIOpaHBI CATMITAIIOBAS KHCIIOTa U CYIb(haT MEIu.

[IpenBapuTenbHOe W3ydeHHE IHTEpaTyp-
HBIX MCTOYHHUKOB IO MPUMEHEHHIO CANTUIIIIOBON

Tabnua 3 — Pe3ynbraThl OMOCTOMKOCTH HETKAHOIO MaTepuana, o0paboTaHHOTO

cyab(haToM MeIu

kuciorel (CK) u cymedpara mequ (CM) B pas-
JUYHBIX ~ OTpAcisX IO3BOJMJIO HAM  TIpej-
MIOJIOKUTh 00 HCCIIEIOBAaHUM BO3MOXKHOCTH HC-
IIOJIB30BAaHHUA B Ka4yeCTBE€ KOMIIOHCHTOB KOM-
MO3UIINH.

Ha ocHOBaHuM mpenBapuTETHHOTO KCIIe-
pUMEHTa KOHIICHTPAIMIO CAJMIIUIOBOM KHC-
JOTBl BappHpOBaJMd B Tpenenax 2 — 5 1/,
cyabdar meau 1 — 3 /.

BonokHucTeiii Marepuan IpONUTHIBAIN
METOJIOM pacHblIeHNs OHOLMIHBIM PacTBOPOM
C TIOCITIEAYIOUIEH CYIIKOW M TepMO0O-pabOTKOM
nipu 180 °C B Teuenne 1 - 2 MuHYyT.

B pabore mis w3ydeHuss GYHCHITUITHON
aKTUBHOCTH 00paOOTaHHOTO Marepuayia OBIIH
MPOBEAECHHl  MHUKPOOMONIOTHYECKHE  HCCIENO-
BaHWs. DBriOpaHHas MeTomuKa WCCIENOBaHUS
OIMMCaHa B PEKOMEHJALMSIX W HAYYHBIX CTATBIX
[1, 2].TTo maHHOI METOIMKE MCCIEMYETCS CTEMEHD
MOJABJIEHUS  pPOCTa  HCHBITYEMBIX  MHKpPO-
opranu3MoB (Oakrepuii wiu rpuodoB). I1okazarens
3(h(HEeKTUBHOCTH - 30HA 3aJEP’KKA POCTa HE MEHEe
4 wmM. OmpenensieMass 30Ha 3aICPKKH  POCTa
MHUKpPOOPTaHM3MOB BOKPYT 00pa3IOB 3aBHCHT OT
crenenu Andy3uu aHTUMUKPOOHBIX TIPEapaToB
B CJIOM MUTATELHOrO arapa.

PesympraTtel wcnbITAHUN  (DYHTHUITUIHON
aKTUBHOCTH 00pabOTaHHOTO MaTepuaja Calu-
[IUJIOBOW KUCIOTOM (5 T1) U cynabdaTom menu (3
I/T)B OTHOWIEHWH Tpex mmTamMMoB rpubdos C.
Albicans ATCC 10231, C. Albicans ATCC 2091
u A. Braziliensis ATCC16404 npencraBiieHbl B
tabnune 3 u Ha pucyHKax 1, 2, 3.

CAJIMIIAJIOBOM KHUCIIOTOM WU

30Ha MoJaBIEHUs pOCTa, MM Cpennee
TecT-mraMMel = = ~

1-p1ii moBTOp | 2-0i MOBTOp | 3-Wii MOBTOp | 3HAYCHHUE
C. albicans ATCC 10231 5 6 6 5,6 + 0,47
C. albicans ATCC 2091 10 11 11 10,6 £ 0,47
A .braziliensis ATCC16404 | 14 13 15 14+0,8
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Pucynok 3 - 3ona 3aaepxku pocra tecr-mramma C. Albicans ATCC 10231 (ombITHBII i KOHTPOIBHBII 00pa3err)

W3 nmomy4eHHBIX [JAaHHBIX BHJHO, 4YTO
UCCIIeqyeMblii  00pasell, MPONWTAHHBIA CaWLH-
JIOBOW KHCIOTOM U cynb(aToM Menu olnagaer
BBIP2KEHHOW MPOTHBOIPUOKOBON aKTUBHOCTHIO B
otHoureHnd  uccrnenyembix A, Braziliensis
ATCC16404 (30oHa 3amepkku cocraBuna 14 + 0,8
mm), C. Albicans ATCC 2091 (10,6 + 0,47 mm) u
C.albicans ATCC 10231 (5,6 + 0,47mm) Tect-
mTamMMoB. [[axe ¢ TpOsBIEHHON aKTHBHOCTBIO B
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5,6 £ 0,47 mm B ornomenuu C. Albicans ATCC
10231,  HeTkaHplii  MaTepuan  HPOSIBISAET
(hyHTUIAIHYIO aKTHBHOCTB.

Kpome Toro, mis u3ydeHHs MeXaHH3Ma
B3aUMOJICHCTBUSI KOMITO3UITHOHHOTO COCTaBa C
MaKpOMOJIeKYyJIaMH BOJIOKHA mccienoBanbl K-
CHEKTPHl 00pa3lOB HMCXOMHOTO W 00paboTaH-
HOT'O MaTepua’oB.
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Pucynok 5 — UK-cniektp HeTkaHOro MaTepuasa, 00paboTaHHOTO CaMIUIOBOM KUCIOTOW U Cynb(aToM Mean

HccnemoBanns mokaspBaior (puc. 4,5),
YTO BCE IMOJIOCHI TIOTJIOMICHHUS, XapakK-TepHbIE
JUTA TIEJUTION036 Y 00paboTaHHOTO HETKaHOTO
Marepuana COXpaHstoTcsa. Takke U3 PUCYHKa S5
BHJHO, YTO B CIIeKTpax oOpasma, o0pabo-
TaHHOTO CAIUIIUIOBOM KHCIOTOH M CyIh(haToM
MEH TIOSBIISIOTCS HOBBIE MOJIOCHI TOTJIOMIEHHUS
B uHTepBaje yacToT 1100 — 1200 cm™, a Taroke
B obnmactn 1425 — 1525 em™m 1593 — 1662 cm™,
COOTBETCTBYIOIIME KOJIEOAHUAM apoMaTH4Iec-
KOT'O KOITIIA.

[IpoBeneHHbIE UCTIBITAHUS HA TOKCHYEC-
KO€ W KOXXHOpasJpaxkarollee NEHCTBUS HETKa-
HOTO Marepualna, 00pabOTaHHOIO CaUITMIIOBOI
KHCIIOTOW H Cylb(aToM MeIOu TOKa3ald ero
0e30macHOCTh  JJIS  3/7I0POBbS  YeNOBEKa.
HcnpiTanuss mpoBoanMiach B COOTBETCTBHH C
TpeOoBaHMsAMH  TEeXHUYECKOr0  periiaMeHTa
Tamoxkennoro coroza 017/2011 «O ©Oe3omac-
HOCTH TIPOAYKIIUH JIETKOW MPOMBIIUICHHOCTH.

3akniouenue

Herkanelii  MaTepman, NpPONUTAHHBIN
CAJINIIMIIOBOM KHUCJIOTOH W cynb(haToM Me[H,
oOylajaeT  BBIPAXXCHHOH  MPOTUBOTPHOKOBOM
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AKTUBHOCTBIO B OTHOIIEHHMH HCCIEAYEMBIX
A.braziliensis ATCC16404, C.albicans ATCC
2091 u C.albicans ATCC 10231 tect-1uraMMoB.

Taroke HCIBITAaHUS HAa TOKCHYECKOE MU
KOXKHOpa3IpaXkarolee JeHCTBHS  HETKaHOrO
Marepraia, o0pabOTaHHOTO CAJUITAIIOBON KHC-
JOTOW W cynmb(haToM MeAW, MOKaszalu ero 0e3-
OIACHOCTH AJISI 3/10POBbS YETIOBEKA.

TakuM oOpa3oM, TpemaraeMbiii HeTKa-
HBI MaTepran ¢ OHOIUMAHBIME CBOWCTBAMH
MOXHO HCIIOJIb30BAaTh B CTPOUTENBCTBE B Ka-
YEeCTBE YTEIUIUTEIbHBIX MaTEPHAJIOB.
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COBI3 ¥YHbIH KOCY APKBLIIbI BAJIAJTAPFA APHAJIFAH BAYBIPCAK
JAUBIHIAAY TEXHOJIOTUACBIH KETLIAIPY

X 1L ILIKOJI**4.A. TVIIETEH

(*C.Ceiipynaun aTbingarsl Kazak arpoTeXHHKAIBIK YHHBEPCHTETi,
Ka3zakcran, 010011, Hyp-Cyaran K, KeHnic nanr., 62)
ABTOP-KOPPECTIOHIEHTTIH AJIEKTPOH/ABIK momrrackl: kshkal@mail.ru*

byn makanaoa ca6iz yHolH Kocy apKplibl, 6ananapea apHanzan 6aysvlpcax, KAMbIPbIH 0alblHOAy mex-
HonozusAcvl yeemindipy ycoinviizan. Cadi3 YHbIHbIN ApMbIKWbUIGIKIAPLL MeH epeKulelikmepine eckepinin,
oayvipcar, KamvlpblHa KOCha peminoe MAaHOAubln Al1bIHObl, XUMUALGIK KYPAMbIHA MAN0ay MHcacaiblHObL.
3epmmey 6Gapuvicvinoa , 6udaii yuvina 5%, 10%, 15%, 20%, 25% meonwepinoe cabiz ynvin Kocvin, dayvipcak
nicipinoi. Kamwlp Kinezeiuni KoncucmeHyusanvl 06012aHObIKMAH, MUKCEPOiH Komezimen unenoi. Caodiz yHwl
KOCbLIbIn nicipineeHn dayvlpcak HcaxKcyl 0p2zaHoIenMUKANbIK cana Kepcemkiuimepine ue 6010vl. buoait ynvina
C20i3 YHbIH KOCbIR OAlibIHOANZAH OHMAILIbl Peyenmypansl KoJa0aHa OmuIpbln, YamMmoslK 6ayblpcax oHIMOepiH
OHOIpY muimoi ekeHin Kepcemeoi Hcane OailblH OHIMOEPOIH CAnACLIH HCAKCAPMY2a 2AHA eMeC, COHbIMEH fipze
oananapza apranean a3vlK-MyniK OHIMOEPIHiK cneKmpin KeHeiimyze MyMKIHOIK 6epedi. 15% cabi3 ynbi Kocwin-
2aH KOCRAOAH OAlbIHOGNIZAH DAYbIPCAK, OPZAHOJIENMUKATIBIK, HCIHE PUIUKO-XUMUATIBIK napamempiepi 0oiibiH-

wa ex Koaaiiibl 0en maHoliobl.

Herisri ce3nep: HaH-TOKam eHiMIepi, OaybIpcak, Oanajap Tarambl, €30i3 yHBI, KaMmbIp,

XHMUSJIBIK KYPaMbl, KAPOTHH.
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COBEPHIEHCTBOBAHME TEXHOJIOI'MU ITPUT'OTOBJIEHUA BAYPCAKOB JJI51
JETEU C JOBABJIEHUEM MOPKOBHOU MYKHA

X I IIIKOJI* *A.A. TVJIETEH

(*Kasaxckuii arporexunyeckuii ynusepeuter nvmenn Cakena Ceiidyinna,
Ka3zaxcran, 010011, r. Hyp-Cyuaran, np. Kenuc, 62)
DnekTpoHHas MouTa aBTopa-koppecnonaenta: kshkal@mail.ru*

B oannoii cmamve npeonazaemcsa ycoGepuIeHCMEO8AMDb MEXHONOZUI0 NPU2OMOGIEHUA mecma
oaypcakoe 01 demeii ¢ 0o6as1enuem MopKkoeHoi myku. Mopkosenas myka, ovlia vlopana 6 kauecmee 000aeKu
K mecmy 6aypcakos, HpoGeOeH aHANIU3 Xumuueckozo cocmaea. B xode uccnedoeanusn, eapam oéaypcaku c
oobaenenuem 5%, 10%, 15%, 20%, 25% mopkoenoii myku. Tecmo 3amemiueanu ¢ noMouibio MuKcepa, maxk KaKk
OHO umeno Kpemogyio koncucmenyuio. Ileuensvie baypcaku ¢ 0obagnenuem MOPKOGHOU MYKU UMENU XOPouLue
opzanonenmuyeckue nokazamenu kavecmea. Hcnonvioeanue onmumaivHoil peyenmypol, NPpUOmoeieHHoll ¢
000asneHueM MOPKOGHOI MYyKU 8 RULCHUYHYIO, NOKA3bleaem IPhekmusnocmes npou36o0Ccmea HAYUOHAIbHBIX
Oaypcakoé u no3eonsem He MOALKO YIAYUWMUMb KAYeCmeo 20MO8bIX HPOOYKMOS8, HO U pACUUpUmDb
accopmumenm npoOyKmoe numanusn ons demeil. baypcaxu, npuzomosnenuvie uz cmecu ¢ 15% mopkoenoii
MYKOIl, RDU3HAHBL HAUOOIee ROOXOOAWUMU RO OPZAHOTENMUYECKUM U YUUKO-XUMUUECKUM RAPAMEMPAM.

KiroueBble ciioBa: Xj1€000y/104HbIe W3/IeHsl, 0aypcaKkd, NeTCKOe NMHUTAHHE, MOPKOBHAs
MyKAa, TeCTO, XHMHYECKH i COCTAB, KAPOTHH.

IMPROVING THE TECHNOLOGY OF COOKING BAURSAKS FOR CHILDREN WITH
THE ADDITION OF CARROT FLOUR

'H.SH. SHKOL*, *A.A. TULEGEN

(*Kazakh Agrotechnical University named after Saken Seifullin, The Republic of Kazakhstan,
010011, Nur-Sultan, Zhenis avenue, 62)
Corresponding author e-mail: kshkal@mail.ru*

In this article, it is proposed to improve the technology of preparing baursaki dough for children with the
addition of carrot flour. | focused on the advantages and features of carrot flour, was selected as an additive to
the test for baursaks, and analyzed the chemical composition. In the course of the study, for wheat flour 5%,
10%, 15%, 20%, 25% cook baursaks with the addition of carrot flour. The dough was kneaded with a mixer, as it
had a creamy consistency. Baked baursaks with the addition of carrot flour had good organoleptic quality
indicators. The use of an optimal recipe prepared with the addition of carrot flour to wheat flour shows the
effectiveness of the production of national baursaks and allows not only to improve the quality of finished
products, but also to expand the range of food for children. Baursaks prepared from a mixture with 15% carrot
flour are recognized as the most suitable for organoleptic and physico-chemical parameters.

Keywords: bakery products, baursaks, baby food, carrot flour, dough, chemical
composition, carotene.

Kipicne JOpYMEHZIEp MeJIIepi KeTKinikci3 0ojca, oHaa

Kaszipri xe3me XambIKThl )KOFAPFhI Camalbl OpPTaHM3M QJICIpEIl, SPTYPIIi aypylapFa MaIbl-
TaFaMJIapMeH KaMTaMachl3 €Ty €H Heriri Ke3eK Fajbl, OHBIH OCIM-6Hyl MeH XeTilyi Hamap-
KYTTIpMEHTIH MiHJET OOMNBIN TaObLIAIBI. OJIEM- naiiael. CyT eHiMzepi, eT eHIMIepi, KeMic-Kh-
JIe XaJblK CaHbl KYHHEH-KYHTE OcCill, ajgamjaap- JIeK, KOKOHICTep, KaHFaKTap apKbUIbl JIeHCay-
IIBIH KaKeTTuTikTepi ne ecyne. KyH calibiH Kerr- JIBIFBIMBI3ABI  HBIFAWTaMbI3. MiHe, OCBIHIAH
TereH >kaHa aypynap maiga Gomyna. bipak Oy- eHIMHIH 0ipi — ca0i3. KexeHicTep apacbiHaH o3i-
TIHT1 ypraK e3 JeHCAYJBIFbIHA XKaKChl KaMKOpP- HIiH KapoTHHIre 0aii »KoHE OpYMEHIEpi KOFaphl
TBIK Jkacaiiipl. OnmapiplH KOMIIuIri OapIibiK EKeHJIriMeH, eHUT CIHIMALUTIriIMeH ca0i3 epek-
MacelnenepAl Menry YIIiH TaMaKTaHy/bl JYpPBIC meneneni. JKympicta co0i3 YHBIH KOCBUIBII,
KOJIFa KOWBIN, TYpdl JOpyMeH Kesnepi Oap JafbIHAAIFaH 0aybIpCcaKThIH KacuerTepi
TaMakK eHIMJIEPiH KonjaHyFa ThIpbicaabl. Erep kepceriirex [1].
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Emkannaii enimae cobi3 CHAKTHI A 1opy-
MeHi koK. OHBIH KypaMbIHAarbl OeTa-KapOTUH
ar3aFa CHIN, OChl MalJaibl 3JIEMEHTTI CHUHTE3-
nevini. bym kepy KaOineTiH KOpFayra >KoHE
TBIHBIC JKOJIIAPBIHBIH WHQEKIUSICHIHBIH aJJIbIH
anyra keMekTecenmi. ['eMOrjaoOuHAI apTThIpa-
THIH B 1opymeni 6ap, MaiiibIH apTHIK OemiHyiHe
KO0J1 OepMeli koHe Cy-Mali OallaHCBIH CaKTaii-
nbl. Do xone D3 nopymeHiepi Oananap yiiiH ete
MaHBbI3/bl, OHUTKEHI OyJI 3aTTapiblH JKETIiCIey-
LILTITI oNlap/ia paxuT TypiHae kepinexai. K gopy-
MEHI KaHHBIH YIObIH Xakcaprazipl, C xoHe E
KapTal MpOIEeCiH OasynaTajabl, TICTEp MeH
KBI3bLI HEKTEP/Il cakTayFa KemekTeceni [2,3].

Kanwmii >xypek-Tamblp >KYHECIHIH ITYpBIC
KYMBIC icTeyi ymiH KaxkeT. Cabi3miH maimacel
TEPMUSUIBIK ~ OHJICYJIeH KeifiH Oera-KapoTWH
Oipaeii meHreiae Kanazipl, B TOOBIHIAFEI 1opY-
MeHJiep OacTankpl Meumiepae 6onassl. JKorapel
TEeMITepaTypaHbIH 9CEpiHEH aKybl3Jlap MEH JIU-
MUATEp a3asjibl, TUETANBIK TAIIIBIKTAD a3asiibl.
Anaiina, TMICIpreHHeH KeWiH KOKOHIC ar3ara
JKaKChl CIHEMI, IMIEK JXYMBICBIH JKaKCapTabl,
AMMYHIBIK KYiWeHI HbiFaiTaapl. COHBIMEH Ka-
Tap, Oyi1 eHIMHIH Oaracel KeIMOaT emec [4,5].

Enperie ocbkl OapiblK  epeKIICIIKTepiH,
MMalIaChlH  €CKEPE OTBIPHIN C€o0i3 YHBIH 9p
Ka3aKThIH JIOCTYpJII JacTapKaHbIHAH Kepyre
OomaTeiH OaypIpcakka KOCHIT 3epTTemik. Han
JKOHE HAH-TOKAIl OHIMJIEpPi XalKbIMBI3IBIH Ta-
FaM paIlMOHBIHBIH MaHBI3IRI Kypammac Oeriri
OOJIBITT TaOBLTAIE [6].

bunmait TimoTeH aKybI3MApBIHBIH €AdYip
YKOFapbl O0ITybIHA OaTaHBICTHI HAaH OHIIPICIHIE
KOJITAaHBIIATBIH HETI3T1 J0H OOJBIN Kaja Oeperi.
bumail CHSKTHI TOHII JaKbUIIApP JKOHE OJIapIbIH
eHIMIEpl »dHeprusit MeH B mopymeHuaepiHin
Tamara Ke3i OONFaHBIMEH, ONAapIbIH KYpaMbIH-
na Oera-KapoTWH CHSAKTBHI 0acka MHKpOdIIe-
MeHTTep a3. Jlemek, MoHAI HaKpUIIapFa HEri3-
JIeNITeH TaFaMIap/bl KeHIHEH TYThIHY aJiaMaapra
MUKPOIJIEMEHTTEPAIH JKETICIeyIiTiri 6omybt
MYMKiH [7].

Kac Gamamap uMMyHHTETI TOMEH OOJBII
KeJle/li oHe THICTI IIapanap KOJJaHbLI-Maca,
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JIYpHIC TaMaKTaHOay OJapAblH eMip camachiHa
yHeMi Tepic ocep eTyi MyMkiH. bamamapasig
ecin Jamybl YIIiH KapOTHHHIH, A IOpyMEHiHIH
OpHBI epekiie. bama opranusmi ete cezimrai
OonFaHiBIKTaH, Oajara >KacTaWbIHAH TaOHFH
Taramaap Oepinm ecipreH »eH. A JopyMeHi
ar3aHbl TYMay MeH HHQEKIHSIBIK aypylapiaH
CEHIMI KOpFay KbI3MeTiHe e aTcaibicansl. On
IIIEK JKOHE acKa3aH WHQEKIUsIAPbIHBIH KO3-
JBIPFBINITAPEIMEH  OCJICeHIl TypAe Kypecen,
Hecell MIbIFapy KYHECIHIH CayibiFbl YIIH Je
KaxeT. bana ar3acbIHa OChI JOPYMEH JKETKLUTIKTI
Oonca, keiiOip Oanmanmap aypynapbl — MBICAIB,
JKEJIIICNIEK, KpI3bUIIA OJKEHUT TypAe OTel.
ConbiMen katap AUTB wuHeknmsiapblH KyK-
THIpFaH OalamaplplH OMip CYPY Y3aKThIFbI
alTapiBIKTal JKOFaphuUtaiiael. COHBIMEH KaTap,
OHJIIpiC OpbIHAAPbIHA KOWBIIATHIH OAacThl Tajam —
eHIMHIH camackl. On akTyaqasl Macene, cebedi
Oara JieHCcayIBIFBI — YIIT IEHCAYIIBIFHL. [8].

3epmmey mamepuanoapvl men aoicmepi

3eprrey HBICAHAAPH peTiHAae OipiHmTi
CYpBINITH OHMTail YHBI, o013 YHBI JKOHE JalbIH 5
yiri 6aypIpcak eHiMi anbIHABL. OnapasH GU3AKO -
XUMHISITBIK KOPCETKIIITEP1 3epTTEI/I.

Baywipcak eHIipy TEXHOIOTHACHIHIA Oa-
Janapra apHainFaH OaybIpCaKTbIH TEXHOJO-
THSCHIH XETUIIIPY TOCUIACPIH 3€PTTEY JKYMBIC-
THIH 0acThl MakcaThl O0ybI TaObuIaAbl. Kepce-
TUITEH MaKcaTKa JKETy VIIMH Kejleci MiHmeTTep
OPBIHIAI/IBL: KaMbIp JalbIHAAy OapbIChIHAA Ca0i3
VYHBI KOCBUTIBL. Co0i3 YHBIHBIH XUMHSUTBIK, OacThI
cara KepCeTKIITepi aHbIKTAJBI, Ouaaid YHRIMEH
CAITBICTRIPBUTIBI. bumaii yHbIHA OeNTisTi Memepin
KOCBITT JTAWBIHIATFaH KaMBIPABIH (H3UKO-Mexa-
HUKAIBIK (PEONIOTHSIIBIK) KACHETTEpl 3epTTENi.
OpraHonenTuKanelK Oarajay Ke3iHIe OHIMHIH
CBIPTKBI TYPi, TYCI, HiCi, JoMi, KOHCHCTEHIIHSICHI
CUSIKTHI HETI3Ti cama KepceTKilTepine coiikec-
TIT1 AHBIKTAIIEL.

Homuosicenep scane onapovl manxwliay

3eprTey HoTIKenepi OoWbIHIIA Owmaii-
IIBIH KOHE C€o0i3 YHBIHBIH XUMHSIBIK KYpPaMbl
(100 1) keneci kecrene (kecte 1) kepceTinrex.
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Kecre 1-bunaiineiH sxoHe co0i3 YHBIHBIH XUMHSIIBIK Kypamsl: (100 r)

No KepCGTKiHITE:‘,pI[.iH arayel, Bunait Ca06i3 ALIBITKEI
eJmieM OiprikTepi YHBI YHBI
1 Cy, T 14,0 14,0 5
2 AKyBI3, T 11.1 7,8 12.7
3 Maiisl, T 15 0,6 2.7
4 Kemipcynap, T 68 49,2 8.5
5 Tanmelk, T 49 7.2 0
6 Kymn, T 0,7 3 4,7
Na, (mr) 4 59 0,3
Mistepas! K, (mr) 176 967 -
7 saTTap.Mar Ca, (mr) 24 105 0,331
> Fe, (mr) 21 3,0 0,02
Mg, (mr) 44 56 0,1
P, (mr) 115 294 -
A, PO (mr) - 40 -
6era Kaporun (Mr) - 40 -
8 | opymenmep B1, (mr) 0,25 0,12 -
B2, (mr) 0,08 0,3 -
PP, (mr) 4,3 2,6 -
9 DHEPETUKAJIBIK KYHIBUIBIK 334 kkan | 226 kkan | 109xkan

1-kecteneH OaiKaraHbIMBbI3MAN Co0I3 YHBI
KypaMbIHIa OWaii YHBIMEH CaJIBICTBIpFaHIa, Mai
MEH KOMIPCYIBIH €Ki ece a3 CKEHiH, ajJ MEHe-
paiibl 3aTTap MEH IOpyMEHICPIiH OipHelle ece
Kol eKkeHiH kepemis. JKoHe Oera KapOTHMHHIH
Oumail YHBIHBIH KYPaMbIHIa MYJIIEM OK CKCHIH
Oaiikaiimp3. Emkanmaii enimzme co0i3 CHSKTHI
Octa KapOTHHHIH KOI MeJIepi JKOK. AJaiima
co0i3 yHBIHIA TIIOTeH OonmMaybl ceOenTi, co0i3
YHBIHBIH YJieci apTKaH CalblH CaFbI3ABUIBIK TO-
MeHpeiTia 6omamsr. [9,10].

Ca6i3-mopyMeHaepAiH TaHBIMAl KO3/epi-
HiH Oipi. Cobi3 KemTereH Xwuigap OOWBI aHTH-
OKCHJIAaHTTapMEH oHe OeTa-KapoTHHMEH Ka-
HBIKKAHIBIKTAH KOIl KeHUI Oeminmi. Han eHiM-
nepinae A JAopyMeHIHIH KypaMblH KOFapbLIaTy
KOKETTUTITT co0i3 CHAKTBHI OHAMl KON JKeTiMAl
TaraM peTiHAe aHBIKTanAbpl. OCH 3epTTeyIiH
MakcaThl co0i3 YHBIH KOCY/IBIH HaH OHIMIEPiHIH
camacelHa acepiH Oaranay Kaxker Oonmsl. brumait
yHbI imiHapa 5%-nan 30% neliin co0i3 yHbIMEH
aybICTHIPEIN, OaybIpcak OHAIPY TEXHOIOTHSCHI
KaMpIp JalbIHJAy TMPOLECIH XKEeTUIIpy Tacii-
Jiepl TOJBIK 3EpTTENil, YTHIMJABI JKaHa TEXHO-
JIOTHSUTBIK CYJ10a YCHIHBIIJIBI.
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Yorinepai naibiHaay:

5, 10, 15, 20 sxone 25% co0i3 yHBI 0aybIp-
CaK KaMBIPBIH ajy YIIiH Oumail YHBIHA KOCBLI-
IIbl. AJTBIHFaH OMaaif-co0i3 KaMBIPBIHEIH CaIlachl
OarajaH[IbL.

bayeipcak eHmIpymiH HETi3ri IMIHUKi3aTHI:
Ommait yHbI, co0i3 YHBI, Cy, allbITKBL. baybipcak
OHIMIHIH pererypachkl OOWBIHINA KypaMbIHIA VH,
Cy, ambITKBI JXKoHE Je Oacka Kocmajmap Kipemi.
baypIpcakThlH XUMUSIIBIK KYpambl OOHBIHIIA
OopTa ecemmeH akybl3 Mmemmepi 5-7%, kewip-
cymap 42-50%, waiter 0,5-1%, mopymennep
JKOHE MHHEPANABIK 3aTTap. OJHEPTeTUKAIBIK
KYHIBLUTBIFBI 206 KKal.

5 YIATiHIH OpTaHONENTHKAIBIK KOpCeT-
KIIITepiHIH HOTIKECi 2-KecTele KOpCeTLIreH.
Kecrene kepcerinreH HoTHXenepiH Tangay Oa-
pBICBIHAA Kepin Typranaail 5% xane 20%, ca6i3
YHBI KOCBUIFaH OaybIpcak ©HIMIepi Tycrepi
capbl JkoHe KopinTac peHki Oommpl. Cabi3 yHEI
MANBI3BIH JKOFAPIIATKAH CAalbIH KaPKBIHIBI Capbl
Tyc maiima Oomaapl. bayblpcak eHIM-IepiHiH
WiCiHEe KeTeTiH 0oycak, albIpMaIlbUIBIK Oip/IeH
Oaiikanmer. 20% -maH aca co0i3 YHBI KOCBUIFaH
OaysIpcak e3iHIiK nici OalKaIIbl.
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Kecre 2 - Baysipcak eHIMiHIH 5 yNITICiHIH OpraHOJIENTHKAIBIK KOPCETKIIITEP]

KepeeTkim Kocnacsiz Co0i3 YHBI TAaBI3IBIK MeJIIIep e KOChUTFaH 0aybIpcak eHiMaepi
. GaybIpcak
Tepi ybipear 5% 10% 15% 20% 25%
eHiMzepi
Beri Teric Teric Teric Teric Teric Teric
TonbIk TonbIk TonbIk TonbIk TonbIk TonbIk
ChIHFBIII TicCipinreH, | mMicipiireH, micipinres, micipinres, micipinires, Ticipiyires,
Kyii BUTFAJIIBI BUTFAJIIBI BITFIIJIbI BUTFAJIIBI BUTFAJIIBI BUTFAJIIIBI
(MstKpIII) eMec, eMec, eMec, eMec, eMec, eMec,
cepmiMai cepmimMai cepmimMai cepmimMi cepmiMi cepmiMi
OwniMm mimnini | JleHrenek JleHrenex JleHrenex JleHrenex JleHrenex JleHrenex
Tomi beren Beten nomi | Byi typre Ton | byn typre Ton | Byn Typre Ton | Byn typre ToH
JIOMi JKOK KOK JKarbIMJIbI JKarbIMIbI JKarbIMIbI YKAFBIMIBI
. . co0i3 yH mici co0i3 yH mici co0i3 yH wmici .
- Beten nici | bBeren wuici co0i3 YHBIHBIH
Uici a3z MejIuepae | a3 MejmiepAe | a3 Mejepae .
KOK KOK . . L epeKIIe Hici
cesineni cesiyeni cesiyieni
. AIIBIK AIBIK- . AnTBIH- ATIIBIK-KOHBI ATIBIK-KOHBI
Tyci . <1 Antem TYCTI . KKOHBIP K-KOHBIP
capsbl TYCTi | aJTBIH TYCTI Cap¥hIll TYCTI TYCTI TYCTI

2-KecTelle KOPCETIIreH HOTHKeIEp Il Ta-
nay OapbIChIHIa Kepinm TypraHmait 5% jkoHe
15%, cabi3 yHBI KOChUIFaH OaybIpcak ©HIMepi
Tycrepi capbl Oonabl. Cabi3 YHBI YJIECIH KO-
FapbUIaTKaH CalibIH KapKBIHIBI caphl TYC Iaiiia
Oomampl. 20%-maH aca co0i3 YHBI KOCHUIFAH
OaybpIpcak O31HJIK Hici, JoMi OipjaeH OalKammbl.
Ocpinaiima, co0i3 YHBI KOCBUIFAH OaybIpcak
OHIMIEp] HOTHIKECIH CaNBICTRIPY Heriziuge, 1, 2
JKoHE 3 yIrijepi OHTalIbl Ael TaHBLUIIbI, KaJFaH
4 xoHe 5 ynrinepinge co0i3 YHBIHBIH JIoMI, TYCI
aMKBIH OUTIHII, OHTAMIBI eMeC eI TaHBLIIbI.

JaiielH  eHIMHIH  camacelH  3epTTey
aaicrepi.

Baysipcak yAITTBIK HaH ©HIMI, COJI ceOenTi
co0i3 yHBI KOCBUIFAaH OaybIpcaK eHIMAEpiH
HAaHHBIH  OPTAaHOJCNTHKANBIK  KOPCETKIIIIH
MEMCT 5667-65 0oiipIHIIIa aHBIKTAWALI. OHIM-
HIiH CBHIPTKBI TYPiH JKETKUTIKTi KapbIKTa Ko30eH
KOpY apKbUIBI aHBIKTAiIbI HEMeCe CTaHAapTThHI
YIITiMEH CalbICTHIPAIbI.

HanuwpiH wmiciH 2-3 per wickey apKbUIBI
aHBIKTalapl. HaHHBIH WICIH cTaHAapTHeH ca-
meicTeIpazpl. Han eHiMuepiHne e3iHe ToH HicCi
00Ty Kepex.

HaHHBIH 1oMiH aHBIKTaraH Ke3fe 5 oHiM-
HEeH KaJIBIHABIFEI 6-8MM HaH Kecilm anagsl 1a, 3-
5 cexkyHJ IIailHam Kepemi, COmaH KeHiH cTaH-
JApTIIEH CaTbICTHIPAIbI

dusHKa-XUMHSITBIK
AHBIKTAY SJIicTepi.

KOpPCETKIMTepiH
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HanHblH ~ (U3MKATIBIK-XUMHSIIBIK, ~ KOPCET-
kimrepin = MEMCT  21094-75  KypambIHIAFbI
BUTFAIIIIBUTBIKTHIH MACCATBIK YiteciH koHe MEMCT
5670-51 HaH eHIMJIEPIHIH KBIIIKbUIIBIFBIH aHBIK-
Tay, CTaHAAPTTAPhI aPKBUIBI 3ePTTEH I

JaiieiH Had bUFAIgeUIBIFEIH MEMCT
21094-75 craHmapTThl ofici OOMBIHIIA TeMIIC-
parypacsl 130°C 45 MuH apanbFbIHIA 5 Ip OI1-
menaini COIII-3M mikadsiHaa KEOTipy apKbLUIbI
AHBIKTAN B, OHBI KeJIeCi OPHEKITEH eCeITeHIi:

X=(B-C)/(B—-A)x100%

JlaibIH HAHHBIH KBIIIKBUIIBUIBIFEIH TE3-
nperinred oamic MEMCT 5670-51 OoiiplHIIA
aHpIKTaWabl. CeiipIMObUIBIFEl 500 M1 KoitOara
25 r yritinren Ha® anem, oraH 250 mu 60°C
apHaifbl cy Kysinel. KombGaHbl THIFBIHMEH JKak-
CBIJIAN JKaybIl, Imaikaiapl na, 30 MUH THIHBIII-
TBIKKA Kosiapl. KalTagaH skaKCchlIan maukan, 15
MUH KOSIMBI3. ElleK apKbUThl JaifbiH ©HIMIi 0e-
mn amein, 250 mi cymel Oipaeit eTim ke
Oexemis. 50 mi cyra 2-3 TamIibl OpOMTHMOIN Ta-
me3bim, 0,1 HoSO4 cinriciMeHn Tutpreiimi, ke-
neci opMynaMeH ecenTemi.

X =2aK, rpan,

MyHOarbl: a — TuTpiaeyre kerkeHn 0,1H
CUITI epiTiHIICIHIH MeJIIepi, MIT;

K — cinTi TutpiniH Ty3ery K03pPuIreHTi.

Co0i3 YHBI KOCBUTFaH OaybIpcak ©HIMIiHIH
5 YITIiCiHIH BUFaNIBUIBIFBIH, KHIIIKBUIIBIFBIH,
CaFBI3/IbUIBIFBIH aHBIKTAY OOWBIHINA 3epTTEyIIep
HOTIDKENEpi 3-KecTene KOpCeTireH.
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Kecre 3 baysipcak eHiMiHIH 5 yiTiciHIH (U3UKaAIBIK KOPCETKIMTEP]

Kepcerkim 1 ynri 2 ynri 3 yuri 4 yiri 5 yuri
aTaybl 5% co06i3 yabl | 10% co0i3 yHEI 15% cobi3 yHBI 20% cobi3 yHBI | 25% co0i3 YHBI
blnrangeix, % 40 42 44 46 48
0
Carb3apUIbIK, %0 30.1 29.4 29 28.6 28.4
3-kecTeneH  OalikaraHbIMbI3gal  Cco0i3 3. CyxoBa JLA. UccnenoBaTenbCKiil MPOEKT

YHBIHBIH MOJIIepi apTKaH CalblH JalbIH OHIM-
HIH BUIFAJJIBUIBIFBI  APThIN, KbIIIKbUIBLIBIFBI
MEH CarbI3bUILIFBIHBIH, TOMEHIETEHIH OalKai-
MbI3. Co0i3 yHBIH OWJall YHBIMEH CaJbICTBIp-
FaHJla BUIFAJI CiHIpYy KabineTi ToMeH, con ceden-
Ti co013 YHBI MeJIIIepi apTKaH CallblH BUIFaJIJIbI-
JIBIFBI KOFapbl OOJIIBI. AJl KBIIIKBLIABUIBIK 00JT-
ca ToMeH. CarpI3IBUTBIFBIHBIH TOMEHEY ce0eOi
€o013 YHBIH/IA CaFbI3IbLIBIK OOJIMaMIbl.

15% co6i3 yHBI Oap OaybIpcak €H oMl
XKOHE KONMalJibl OOMIpl. 3epTTey KepceTKeHJew,
KONMaiybpl JKOHE MHKpPORJIEMEHTTEpMEH —Oaifbl-
TeUFaH Oaybipcak 30% - Fa jeliH co0i3 YHBI
KOCBUTFaH OMJIail YHBIHAH JKacaTybl MyMKIH.

Kopvimoinowt

3epTrey KOpCeTKeHICH, Cco0i3 VHBIH HaH
OHIMIEpiHE KOCY OHBIH XMMUSITBIK KyPaMBIH JKaK-
capTamel. A DOpYMEHIHIH TOYJIKTIK HOPMachl €H
THIMIII MOJIIIEpl JKac epeKIeririne, JIeHe caj-
MarbIHa JKOHE aJJaMHBIH JKBIHBICHIHA OaliIaHBICTHI
Oonael: 3 Kacka neiinri 6aigagap - 340 mkr; 3-8
ykacTarbl Oaamap - 430 mkT; 13 >kacka AeiinTi ep
Oamamap - 650 mkr. bamamapaeiH OaybIpcaKThl
TYTBIHY Oera-KapoTuHTe co6i3 YHBIH 15% KockaH
Ke3Ze jkayanm Oepir, KaObUIIay TYPFBICHIHAH €H
KOJAIBI OOJIIBL.

banmamap tarampl eHIMAEpiHIH accopTu-
MEHTIH KEHEHTY JKOHE HAHHBIH TaFaMJBIK KOHE
OMONOTHSANIBIK KYHABUIBIFBIH apTTBIPYy Makca-
teiama C.Ceiigymnun atemEmarsl Kazak arpo-
TEeXHUKAIIBIK YHUBEpCUTETiHIH «HaH >koHe HaH-
TOKAIl OHIMIEPIH OHIIPETiH AKCIEPUMEHTTIK-
OH/IIPICITIK IEeXBIHIA» Co013 YHBI KOCHUTFaH 0a-
nanap OaybIpcarsl 93ipIeH]Ii.
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DEVELOPMENT OF TECHNOLOGICAL PROCESS OF COTTON CELLULOSE
PRODUCTION AND EVALUATION OF EXPERIMENTAL RESULTS
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In the course of this study, the technology of bleaching of cotton pulp for various purposes has been
improved, which can be used in the production of cotton pulp by "Khlopoprom-Cellulose'™ LLP and other
enterprises to increase the production efficiency and competitiveness of the products obtained.The proposed
development makes it possible to obtain cellulose with a high degree of polymerization and whiteness, as well as
to solve the problem of stabilization and high decomposition rate of hydrogen peroxide in the technological
cycle. The bleached cellulose meets the requirements of GOST (State Standard) 595-79 "'Cotton cellulose' and
has an average degree of whiteness of 90%, which is 5-6% higher than the samples of cotton cellulose bleached
without the use of a hydrogen peroxide stabilizer.

Key words: cotton cellulose, stabilization, hydrogen peroxide, reagents, physical and
chemical properties;
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Ocbt 3epmmeyodi opvinoay oapviceinoa "' Xnonkonpom-uennronosa’ KIIC maxma yennronosa eHOipi-
CiHOe Jcone anblHamvlH OHIMHIH 0aceKkeze Kadinemminizin yicane oHoipicmiy muimoinizin apmmuipy ywin éac-
Kaoa KacinopwulHOGpOa Naiidanauwbliybl MYMKIH MYpai MAKCAmmazel MaKma-yeaniono3acbli azapmy mexHo-
aozusAcel Jcemindipinemin 601advl. ¥ColHBLILIN OMBIP2AH  J3IpNIEYy NOTUMEPUZAUUA IHCIHE A2APMKbIW
CYUBIKMbIK 0IPEHCECIHIH HCOapbl KOpcemKiuimepi oap uenniono3a aiyed, COHOAl-axK mexHoA02UABIK YUK0e
cymezi nepoKcuoiHiy, blOLIPAYBIHBIY JHCO2APBL  HCHLIOAMOBIZBIMEH MYPAKMAHOLIPY NPOOIEeMACbIH uieutyze
MYMKIHOIK Oepedi. Azap-mulnzan yennrono3a 63iHiH cananvlx cunammamanapsl oouvtnuma MEMCT 595-79
"makma Ilennionoza" mananmapuinacaitkec keneoi jcone opmawia oenzeui 90% axkmuizvioap, oyn cymezin
E€POKCUOIHIY ~ MYPAaK-MAHOBIPILIUBIH ~ NAUOANAHOAI  AAPMBLIZAH  MAKMA  Uewll0a03a  yaziiepimen
canvicmoipeanoa 5-6% xncozapel.

Heri3ri ce3aep: MakTa meiiio/03a, cTabWjian3anus, cyTerinepokcuai, pearenrrep, gusuka-
XUMHSJIBIK KACHETTEPI;

PA3PABOTKA TEXHOJIOTHYECKOI'O PEXKUMA IOJIYUYEHUS XJIOIIKOBON
HNEJUIIOJIO3bI 1
OIIEHKA PE3YJIbTATOB UCIIBITAHUM

'P.T. KAJIJBIBAEB, ‘I" K. EJI/TUAP, */1. AXKYHUCBKEKOBA, ‘I A. TAKUBAEBA.,
M .A. MAXMY]JIOBA, ?A.b. BEK3AT*

(‘FOsxno-Kazaxcranckuii rocy1apcTseHHbIiH yHuBepcuTer M. M. Ays30Ba, Kazaxcran,
160012, r. lIsimkenT, np. Tayke xaHa, 5,
(°Ka3axckuii yHuBepcHTeT TexXHoJIoruu 1 6usneca, Kaszaxcran, 010000, r. Hyp-Cyaran, yia. Kaiibim
MyxameaxaHoBa, 37 A)
DJeKTpOHHAS TT0YTa aBTOpa-KOppecoHeHTa: a-aristocratka@mail.ru*

B x00e gvinonnenus Hacmoawezo uccie008anus yco8epuIeHCME08aHA MEXHON0ZUA OMBEIKU XI10NKO-
601l YeLNI0103bl PAFIUYHOZ0 HAZHAYEHUS, KOMOPAsA MOMNCEn OblMb UCHONb308AHA 8 RPOU3BOOCHEE XT1ONKOBOL
yennionozsl TOO «Xnonkonpom-yennionoszay u Opyzux npeoOnpusmuil 01a NoevlueHUs IPPeKmusHocmu
npoOU3800CcMEa U KOHKypeHmocnocoonocmu noiayuaemoii npodykyuu. Ilpeonazaemasn pazpabomka nozeonsem
ROJIYUUMb UETI0103) C 6bICOKUMU ROKA3AMENAMU CIEREHU NOJITUMEPU3AuUY U GeIu3Hbl, 4 MAaKce no360aUm
pewums npodaemy cmadunuzayuu U GbICOKOU CKOPOCHU DPA3I0MCEHUA REPOKCUOA 6000pP00A 6 MEXHO-
no0zuueckom yuxie. Omoenennas yeinlon03a o C6OUM KA4eCmEeHHbIM XaAPAKMEPUCIMUKAM COOMEEmCmayem
mpeoosanuam I'OCT 595-79 «llenntonosa xnonkoean» u umeem cpeonioro cmeneuv oenusnvt 90%, umo na 5-
6% e6bluie, N0 CPABHEHUIO C 00PA3UAMU XTIONKOBOU UeEJINI0103bl, OMOENeHHbIMU De3 UCNOIb308AHUA CMaduU-
au3amopa nepoKkcuod 6000pooa

KiroueBble ci10Ba: XJONKOBAasA Le/LTI01033, CTA0MIN3aNNs, IePOKCU] BOJ0OPOJa, peareHThl,
(usuko-xuMuuecKue cBOMCTBA;

Introduction The equipment of the technological line is

In this production cotton cellulose is located in the opening and cleaning area, in the
produced on the technological line intended for chemical cleaning area and in the drying and
processing of cotton raw materials into cellulose. packaging area. The technological line is equipped
The technological process consists of stages of dry with equipment and machines of various
mechanical purification of raw materials from companies, the characteristics of which are shown
mineral and organic waste, chemical purification, in Table 1 of Section 2.
which consists in sequential processing of purified Materials and research methods
cotton raw materials by solutions of alkali and All equipment in the continuous opening
wetting agent in the process of boiling, washing, and cleaning area is connected in series with
bleaching with hydrogen peroxide solution, galvanized air pipes and belt conveyors. In the
washing, drying and packaging of the finished chemical cleaning and drying section the
product. equipment of periodic action (boilers and
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bleaching tanks) and continuous action (water
pumping unit, aerofontaneous drying unit,
packaging press) is installed.

Technical specifications for hydrogen
peroxide stabilizer had been developed. Sodium
silicate plays a two-way role: as a hydrogen
peroxide decomposition stabilizer and as a
catalyst in the conditions of bleaching [1,2].
That's its unique property.

These technical specifications apply to
the hydrogen peroxide stabilizer, derived from
organic and inorganic compounds, intended for
use in the bleaching of fibrous materials.

All requirements of these technical
specifications are compulsory and suitable for
certification.

Table 1 - Physical and chemical indicators of the stabilizer

DTPA 5NA is a known nitrogen-containing
chelating agent both in the free form and as salts
of alkali metals [3,4,5].

The record of the hydrogen peroxide
stabilizer when ordering must consist of the
product name with the raw material designation,
the number of these technical specifications and
the technical description ( TD ) number or a
drawing for a specific product type.

«Hydrogen peroxide stabilizer CT TOO
40936697-005-2019 (ST TOO 40936697-005-
2019) ».

According to the physical and chemical
indicators, the stabilizer must meet the standards
are given in Table 1.

Indicator Name

Characteristics and standards

Test Methods

Appearance

Homogeneous and viscous liquid

Colour

From white to slightly yellow
according to the reference sample.

Relative viscosity, ¢ min. 20 State standart 8420

Mass fraction of volatiles, % max. 65 State standart 17537
Hydrogen index, aqueous

solutionpH of 10 g/l concentration 9,0-12,0 State standart 8433

In the production conditions of KMC-
"Khlopkoprom-cellulosa"
obtained a pilot batch of stabilizer Ne 4 in the

LLP

was
[Prepare  the

[Auxiliary  work
facilities and equipment]—[Staff training] —
raw

stages]—

materials]—
—

[Prepare

[Load

—

amount of 500 kg for use in the process of
bleaching cotton cellulose.

Results and their discussion

Stabilizer Ne4 was produced according to
the following technological procedure:

45

components]— [Mixing]

[Filling] — [Labeling].
The equipment scheme of the low silicate

stabilizer Ne4production is given below:

[Filtering]
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Finished product
5

Figure 1- Equipment scheme of the low silicate stabilizer Ne4production.

1.—tank for components; 2 - dozers; 3 -
reactor; 4 - mesh filter; 5 - vessel for finished
products; 6 - steam boiler; 7 - water tank.

Table 2 - Physical and chemical indicators of stabilizer Ne4

The obtained hydrogen peroxide stabilizer
meets the requirements of ST TOO 40936697-
005-2019 "Hydrogen Peroxide Stabilizer" and
has the following characteristics:

Ne Indicator Name According to ST TOO 40936697- Experimental batch
005-2019
1 Appearance Homogeneous and viscous liquid complies with standard
2 Colour From white to slightly yellow. complies with standard
3 Relative viscosity, ¢ min 20 34
4 | Mass fraction of volatiles, % max 65 55
5 Hydrogen index, aqueous 9,0-12,0 11,2
solution pH of 10 g/l
concentration
Ten pilot batches and 10 tons of cotton the requirements of state standart 595-79

cellulose have been produced. Cotton cellulose
bleaching processes were carried out within the
framework of technological regulations for
bleached cotton cellulose production.

Bleached cotton cellulose obtained by
using a new hydrogen peroxide stabilizer meets

46

"Cotton cellulose” according to its quality
characteristics.

The results of physical-mechanical and
chemical experiments are given in Table 3.
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Table 3 - Results of physical-mechanical and chemical experiments

Indicators GOST (State Standard) 595-79. Actual
1st grade results
Appearance The loose mass of white color, not complies
containing foreign particles in the form with
of pluck, sand, pieces of rubber, metal | standard
impurities and other impurities of non-
cellulose character.
Mass fraction of alpha cellulose, % min.98,0 98,9
Mass fraction of water, % max. 10,0 8,2
Mass fraction of ash, % max. 0,2 0,18
Mass fraction of insoluble residue in sulfuric acid, % max. 0,30 0,20
Wettability, ¢ min. 140 135
Whiteness, % min.85 90
Mass fraction of fibrous diist. % max. max. 2.0 1.2
Dvnamic viscositv. mPa.s. (21-30) 23
Conclusions hydrogen peroxide by sodium silicate under
The results of the conducted experiments bleaching conditions // Journal of Applied

showed that:

1. Bleached cotton cellulose obtained by
using a new hydrogen peroxide stabilizer is in
accordance with the physical, mechanical and
chemical indicators of the standard technical
document for the produced products.

2. The obtained new hydrogen peroxide
stabilizer can be used in production of cotton
cellulose and hygroscopic mats  without
interrupting the stable operation of production.
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Currently, the hotel services market is experiencing an increased supply growth, while the demand for
hotel services is naturally decreasing, which leads to increased competition between hotel enterprises. One of the
real competitive advantages in the hotel business is the provision of higher quality services compared to
competitors. It is vital for hotels to provide hospitality services that not only meet the needs of guests, but also
anticipate most of the expectations of the target group. The presence of regular customers has a direct impact on
the occupancy and use of the room fund and, ultimately, on the financial results of the hotel.
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Introduction

The development of a loyalty program is a
complex process in which two stages can be
distinguished the first is content analysis and
questionnaire survey to identify consumer loyalty
and the second is to use the results of content
analysis to justify specific measures to increase the
level of loyalty.

To research guest satisfaction, the method
of content analysis was used, which is one of the
subtypes of desk research and surveys. This
marketing research tool (content analysis) is a
structured method of collecting data from
secondary sources and qualitative and quan-
titative analysis of their content. The advantages
of the method include the possibility of
statistical processing of the results and a high
level of objectivity of the analysis.

The purpose of the content analysis is to
study the secondary information contained in
the reviews of consumers of the services of the
Sultan  Plaza hotel on the website
https://www.booking.com/ to identify the main
factors of guest satisfaction.

During the research, such satisfaction
models as: K. Gronroos' model, SERVQUAL
model, gap model, Kano's model were examined
and analyzed. Based on theoretical observation the
above listed models, it has been found that it is
best to combine multiple customer satis-faction
models to achieve the greatest effect. The manager
will then receive a detailed structured analysis for
his company and for resolving service quality
issues. The loyalty program affects the efficiency
of the hotel [1-13].

In accordance with these models, the
following were chosen as the basis for the
content analysis blocks to determine the level of
satisfaction: physical condition, responsiveness,
value for money, location, reliability, empathy,
quality of service from the staff, food,
cleanliness, etc. and comfort.

With the help of common methods of
marketing research, such as the analysis of
customer feedback in the booking system and
the method of questioning, the level and factors
of increasing customer loyalty were revealed.

In total, for the period from 01.01.2019 to
26.03.2021, 150 reviews were analyzed.

Results and discussion

To determine the degree of satisfaction
with the factor described in the visitor's review,
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emotional color and phrases from the visitor's
review were divided into five groups:

eguests are completely satisfied (5
points);

ethe guests were satisfied, but there are
comments (4 points);

eguests described general information,
but did not indicate personal impressions (3
points);

eguests are dissatisfied (2 points);

eguests are outraged and experience
extremely negative emotions (1 point);

eguests did not mention a factor in their
review (0 points).

Thus, all the criteria that were formed
using the method of content analysis formed the
final assessment of the satisfaction of the
visitors of the Sultan Plaza hotel.

According to the results of content analysis,
the most striking and frequently encountered
criterion in reviews is the factor "Location of the
hotel". Almost every guest indicates the location
of the hotel, describes it in detail in his review and
gives a rating. 112 people are completely satisfied
with the location of the hotel. Guests like the fact
that the hotel is located in the city center, namely
near the central square of Kyzylorda. There are
very few customers who are dissatisfied with the
location of the hotel compared to the most
satisfied. [12;13]

The most discussed factor influencing the
level of customer satisfaction, as shown by the
results of the content analysis, is “Nutrition”.
Most often, guests in their reviews describe
breakfasts that are included in the price of
accommodation or are purchased for an
additional fee. In most reviews, guests would
like to expand the hotel's breakfast menu.
Guests feel they need to be given a much wider
choice. 110 out of 150 guests were satisfied
with the food at the hotel. The third and no less
important factor that guests pay attention to is
the level of service. In 90% of 150 reviews,
guests noted high and quality service. 10% of
guests noted that the hotel staff is poorly
trained, that the staff allows themselves to
communicate rudely with guests. The fourth
factor is the convenience of booking rooms at
the Sultan Plaza Hotel. Guests write in reviews
that it is difficult to get through to the hotel and
book a room, since the line is busy (25%), the
official website does not work all the time
(10%). The remaining 65% of the reviews were
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positive. [12;13] All reviews are positive about
the decoration, convenience, and design of the
hotel, which gives it a huge advantage. An
equally important note is that the hotel is slowly
addressing technical issues. The guests also
noted that one of the negative aspects of the
hotel is the lack of a loyalty program for guests
and would like the hotel management to
consider this issue.

Customer satisfaction measures measure
how successful an organization is in bringing
products and services to market. Among the
many benefits of measuring customer satis-
faction, we highlight the fact that a customer
satisfaction metric allows management to
understand the difference between current
service delivery performance and customer
expectations. This leads to the initiation of
actions to improve the customer experience.

Currently, the quality of hotel services is
a burning topic that arises before every person
who decides to visit the hotel. The aim of the
study is to define a questionnaire as a tool for
measuring guest satisfaction. The objectives of
the research were formulated as follows:
development of a questionnaire (selection of a
topic, determination of the content and order of
questions, registration of a questionnaire);
selection of potential survey participants;
conducting a survey; data processing;
compilation of a report; summarizing the
information received. The survey method was
chosen as the research method.

Using method of questioning, 200 guests
were interviewed who stayed at the hotel from
05/02/2021 to 26/03/2021.

An analysis of the answers to the first
guestion about the respondent's age showed that
most hotel guests belong to the age category
from 18 to 25 years old (32%), in the second
position in the rating of visitors are people aged
25 to 35 years old (21%), in third place are
visitors from 35 to 45 years old (18%), in fourth
place are visitors till 18 years old (15%) and the
last place is shared by people in the age
categories from 45 to 55 and from 55 years and
older (14%). After analyzing the second
question, we found that among the respondents
during the survey period there were more men
(61%) than women (39%). Interpretation of the
third question on the frequency of hotel visits by
respondents showed an equal ratio. Analyzing
the fourth question, where visitors had to choose
the most important factor influencing the choice
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of a particular hotel, we found that in the first
place is "room" (condition, cleanliness,
furniture) 24%, in second place is "cost and
payments" - 23%. A factor such as Hotel
Services / Facilities (19%) represents almost
one-fifth of importance, while Check In &
Check Out 13%, Food & Beverage 10%,
Service (additional services: SPA, free wifi) 8%
and "Reservation" -3% is the remaining one
third. Consideration of the fifth question showed
that many visitors prefer a junior suite (37%), in
second place in the ranking of selected rooms at
the Sultan Plaza hotel - a family room (29%), a
suite (14%) and a junior suite. Deluxe rooms
(with two beds) (11%) are chosen by fewer
people. The smallest percentage of visitors
choose a room - the presidential suite (9%).

On the question of affordability of the
Sultan Plaza hotel, the largest percentage of
people noted five points (59%), the next
position in the rating was taken by guests'
answers with four points (37%), and only one
person rated the availability of prices for
services at three points.

When asked about the service level
assessment, the analysis of the answers showed
that most respondents gave five points (56%)
and four points (44%) to the quality of service at
the Sultan Plaza hotel.

Analysis of the eighth question showed
that among all guests of the Sultan Plaza Hotel,
58% were satisfied with their stay at the hotel,
35% were indifferent, 7% were dissatisfied.

The ninth question showed that only 2%
of dissatisfied guests will return or make
recommendations, while the overwhelming
majority of guests said they would recommend
the Sultan Plaza hotel.

After analyzing the received answers to
all the questions, we found that the Sultan Plaza
hotel is at a fairly high level, but there are some
aspects that need to be improved. We succeeded
to achieve this result using a survey method that
has proven to be an affordable, easy, and mobile
way to get information for research in the
hospitality industry.

First, in order to increase the level of
guest satisfaction, the Sultan Plata Hotel should
pay great attention to increasing the loyalty of
its guests. Retaining old customers is more
economical and easier than looking for new
ones all the time. That is why more and more
modern hotels are paying maximum attention to
the issue of retaining and increasing the loyalty
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of regular customers. One of the most effective
solutions is to implement an attractive hotel
loyalty program.

Increasing customer loyalty presupposes
the development of a program, or its improve-
ment, if available, based, inter alia, on the
results of the survey.

Loyalty program - a set of marketing
activities for the development of repeat sales to
existing customers in the future, selling them
additional goods and services, promoting
corporate ideas and values, and other types of
potentially profitable behavior. It is carried out
mainly at the stage of maturity of the product
life cycle.

Typically, a standard loyalty program
consists of three components:

» Intangible benefits for clients. They are
aimed at creating positive emotions in the client,
developing special offers for clients, creating
forms of interaction with clients.

» Material benefits. These are all kinds of
gifts, discounts and bonuses, service
organization, etc.

» Technical capabilities that provide the
formation of a customer database and
optimization of interaction with them. It can be
a special information system, a system for
working with discount cards.

The goal of developing a loyalty program
is to increase the number of customers. Thus, to
achieve this goal, it is necessary to set the
following tasks:

* Analyze the target audience;

* Determine what resources are needed to
increase client commitment;

* Determine the stages of work;

* Bringing tasks into action;

* Analysis of the results.

To develop a loyalty program, a
preliminary analysis was carried out - the target
audience was determined, its main needs and
preferences were identified in the previous
section of the final qualifying work.

Identification of resources for the
implementation of the loyalty program requires
the following:

* Intelligent;

* Temporary;

* Human;

* Financial.

Stages of work:

» analyze the values of the target
audience;

* think over ways to increase the loyalty
program;

* prepare materials for the introduction of
positions from the loyalty program;

* notify existing and potential customers
about the upcoming changes.

And the last, also important stage of the
program is the analysis of the results, and work
on the elimination of errors and shortcomings.

An ill-conceived loyalty program leads to
the fact that the discount is used by those people
who in any case would have purchased the
product, which in some cases can cause losses.

There is no way to create a valid and
profitable loyalty program for any service. The
service must meet certain requirements. One of
the key points is that the hotel's services must
meet the established standards in the hotel
industry. If the provided service has significant
shortcomings, it is necessary to direct efforts,
first of all, to eliminate them. In case of
imperfection of the services provided, the
development of a loyalty program will be an
unreasonable waste of resources, including
financial ones.

So, below is a list of necessary measures
to improve the customer loyalty program of the
Sultan Plaza Hotel.

1. The program of notification and
customer support through modern information
tools (smartphones, e-mail, etc.). Since the
guests are active young people using modern
gadgets, the program has collected a database of
regular guests and their contacts. We need
notifications, messages about new promotions,
price changes, congratulations on the holidays,
including the guest's birthday. The emails show
that guests are meaningful to the hotel. Such, at
first glance, little things play a big role in
shaping the attitude of customers to the hotel. In
addition, this is a periodic reminder of the hotel
itself. The psychology of people is such that
from several options they will choose what is
more familiar. For example, phone messages or
e-mails are a highly effective way to increase
loyalty.

2. Bonus system that encourages repeat
visits to the hotel. You can offer a system of
bonuses or points for "check-ins". And so that
the guest does not abuse them, you can give
such bonuses only once per arrival. In addition,
during the period of a seasonal decrease in
demand for hotel services, you can add 2 times
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more points to the bonus accounts of arrived
guests.

3. Bonus days. Upon arrival at the Sultan
Plaza Hotel for a certain number of days, the
guest receives an additional day of free
accommodation. Thus, visiting the hotel several
times, the guest will receive an increasing
number of free days, which will encourage him
to visit again.

4. Return of interest to the card. To do
this, it is necessary to issue a card to the client.
It may not be a plastic card, as it will be
expensive. You can order something like a
business card for the guests of the hotel, which
will display a sign in which you can mark the
number of days spent in the hotel and the
number of bonuses received. This scheme has
great motivation for the guest, as he will know
that the longer, he stays with you, the more
discount he gets on the next placements. If the
hotel develops such a promotion, it will increase
customer loyalty. A guest who has accumulated
bonuses on the card, if necessary, should contact
the Sultan Plaza Hotel.

5. One of the ways to increase loyalty can
also be the purchase of board games by the
hotel, which will be interesting for visiting
companies, as well as for neighbors who are
unfamiliar with each other. In this case, board
games will help guests find a company and
provide interesting leisure time.

6. Interior and design in a hotel is always
especially important to guests. One of the walls
can be converted into a wish book. Guests can
leave reviews directly on it. In the lobby, you
can also place a magnetic board in a beautiful
frame, for those magnets that guests bring from
their cities. Such things are always interesting to
consider, and it is even more pleasant to
replenish them. In addition, the plaque is an
indicator that guests trust the Sultan Plaza Hotel.

7. Be careful to improve the system of
discounts, to determine the reasons more
carefully for granting discounts. Many believe
that the most effective way to increase customer
loyalty is through discount promotions. Of
course, discounts play a big role in attracting
customers, while for guests who have already
visited the hotel, this method of increasing
loyalty is not entirely suitable, due to the fact
that the client understands that the discount is
included in the hotel's profit. In addition, if you
declare discount promotions limited in time,
then not all regular customers will be interested,

52

since for the period of the promotion, a trip to
the city of Tomsk will not be relevant.

8. Special events and gifts. It often
happens that guests live on their birthday or any
other holiday (wedding anniversary). The hotel
can compliment. Compliments can include a
bottle of champagne, a basket of fruit, or a
birthday cake.

9. Encouraging positive feedback. Also, a
good item in the loyalty program can be a guest
posting on his page on a social network and
giving him a bonus for this. So, in the Sultan
Plaza hotel there is already a special offer -
when writing a review in the hotel group, the
guest gets a 5% discount. In our opinion, it is
more efficient to post a review not in the hotel
group, but on the guest's personal page.

10. Improvement of the hotel's control
system for order and silence, as well as the
introduction of a code of ethics for personnel.
When analyzing the reviews, it was concluded
that the interior, cleanliness, service, and staff
qualifications are far from the highest level. If
these points leave much to be desired, no loyalty
program will make people come back to the
hotel again. Guests should feel great in a hotel
environment. In addition, you need to remember
that service is not only a special type of human
activity that is aimed at meeting the needs of the
client by providing services that are in demand
by individuals or organizations, but also
anticipating the needs of the client.

Conclusion

To summarize, the goal of developing a
loyalty program was to increase the number of
customers. In our opinion, such a loyalty
program will increase the number of not only
new customers, but also existing customers will
be interested in staying at the Sultan Plaza Hotel
every time.

Thanks to the implementation of the
loyalty program, the Sultan Plaza hotel can
count on customer loyalty, on the fact that new
customers will appear who have arrived on the
recommendation of their acquaintances who
have already stayed in this hotel. However, it is
necessary to understand that each point of the
proposed program needs detailed elaboration
and calculation of economic efficiency, which
implies a greater economic effect (in the form of
additional income or savings) compared to the
investments made for the implementation of this
event.
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Thus, when deciding on the start of the
proposed activities, the hotel management
should focus on economic and communication
efficiency. On the one hand, the effect of the
event should be greater than the resources
invested in it, and on the other hand, this event
should ensure the achievement of the set goal -
an increase in the level of consumer loyalty, and
consequently, an increase in the volume of sales
of services due to initial and repeated purchases.
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This article discusses the main features of the formation of gnostic competencies in the training of future
foreign language teachers in language universities. The author emphasizes that gnostic competence also plays
an important role in improving a teacher's pedagogical skills, emphasizing that gnostic competence is the basis
of a teacher’s professional activity and is a determinant of achieving a high level of pedagogical skill, as well as

design or structural skills.
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Kipicne

XKahannany tanaObiHa caii HarbI3 KociOM
nenaror OOy yJIKeH, opi kayanTsl ic. byrinme
Kazakcran azamMaTTapblHBIH ajjblHIa MeMiie-
KETTIH JaMybIHBIH Y3aK Mep3iMre xocrap-
JIAaHFaH CTPATErHsUIBIK OEKITIUITeHiH HaKThl 0a-
FBITTAp/Ibl €CKEPETiH O00JICaK,0HJa MEMIJICKETI-
MI3J[IH OPKEHUETTi eJiep KaTapblHaH KepiHyi
MEH ONleMJIIK WHTETpalusFa eHYIHIH Heri3ri
ANFBIIIAPTTAPBIHGIH,  Oipi - OI3iH MemIieke-
TIMI3IH OUTIM JeHredi MeH OumiM Oepy Kyiie-
CiHiH camacel OoJIMaThIHBI ce3ci3. byn perre
MEMJICKETIMI3IIH alJIbIHa ONeMJIK eHOeK Ha-
PBHIFBIHBIH TallanTapblHA cail MamaHjaap Jasp-
nmay moceneci OacTbl Hazapra anbHAJIBL by
MOCEJICHI OHTAMIIBI IIEITy MaKCaThIHIA eTiMi3-
IiH OumiM Oepy >KYHeciHiH 3aHbBIHA COWKeC Ma-
MaHIapAbl Jaspiay yAepici KypHeneHim, 3aH-
HaMmajapra TOJBIKTRIPYJIAp EHTI3LTIN KOFaphl
oKy opeiHmapeiHAa (apel Kapait JKOOQO) oky
YIepiciHe Tajmamrtap KymeHTiTyme. Ocipece
Oomamak MamaHIapAsl KociOM nmasgpiay yae-
picine memarorukaidslk KOO 0OacTel KeOHLT
Oeminyzae. [lom ocel perre Oonamak mieTen TiTi
MYFIIMIHIH KOoCciOM MamaH peTiHae KalbIi-
TacyblHa KaHAai aJFeIIIapTTap CeNmTiriH TUT131/11
JereH Ke3eKTi cypak TyblHmauWasl. bi3miH FeI-
JIBIMH KYMBICBIMBI3IBIH HET13T1 ©3eKTiiri 60oma-
aK MIeTeN TuUTi MyFamiMaepiH KociOm masp-
mayna  3epTTeYIIUTIK  KY3BIPETTLTIKTI  KaJIbII-
tacTeipy Maceneci. Tinmik KOO OGomamak, tre-
TEN TiIi MyFajiMuepiHiH OoOWBIHIA 3epTTey-
MUK KY3BIPETTUTIKTI KaJbIITACTRIPY YIepi-
CiHiH OapbICBIH 0i3 3epTTEeYIIUTiK KY3bIpeT-
TUTIKKe 0acTbl Haszap ayAapambl3. 3epTTEeyIILTiK
KY3BIPETTUTIKTIH Heri3ri KepceTKIlTepiHe cu-
maTTan JKacalWThlH OoJcak, oJap:3epTTelreH
HEMECe oJIi Jie 3epTTEIiHIl JKaTKaH eHOeKTepi
TepeHipeK TaHbIN OlTy, KaHa OLTIMIEpAl HaKThI
urepy, KociOm KpI3MeT OapbICHIHNA JKETiCTIKKe
KETy, HaKThl OuriM Oepyne cabak OapbhICBIH
Oarayay, Tanmay, TaHBIMABIK KaOUIeTTUTIKTEpAi
UTepe OTBIPHIN HAKTHI MEAArOrUKaJIbIK KaFraasT-
Tapia KojJaHa aly kKoHe T.0.

“Gnostic” — TepMHUHIHIH MarbIHACHI TPEK
TUTIHEH ayapFaHAa «TaHBIMY JEreH MarblHAHbI

55

oinmipeni.TaHBIM TEOPHSACH TaHBIM Macesenepi
MEH OHBIH MYMKIHJIIKTEpi 3epTTeNeTiH OUTIMHIH
HaKThl JKaFJaifa KaTBICTBl JYPBICTHIFBI MeEH
HIBIHAWBIIBIFEL  OENTUIEHIN  KapacThIPBUIATHIH
(unocodusiapiy Oip Oeiri. TaHBIM TEOPUSCHI
(hbunocoGUsIBIK JUCIUIUIMHA 00JIa OTBIPHIII,
TaHBIM HOTWIKENIEpiH OUTiM Herisi Jem Kapac-
TBIpYFa MYMKiHAIK Oepeni[1,56-6].
3epTTeylIiniKk Ky3bIpeTTinik (rp.gnostic-
TaHBIM) — CTYACHTTEPJH IIeTeNl Tl ToHIHE
JIETEH KBI3BIFYIIBUIBIFEIMEH, COHJAi-aK onap-
JIBIH TUIIIK ceiiey KaOUIeTTUIIKTepIMEeH aHBIK-
TaNBIHBIN, OKBITYJBIH OHTAWIBI JiCTEMECiH
TaHJaN, OHBl HOTHXKENI JKy3ere achlpyra MyM-
KiHaik Oepeni[2,21-6]. Al Ky3bIpeTTUTiK — Oy
anplHFaH OLTIMAEp MEH ICKepiikTepai ic-
JKY3iHIIe, KYHACTIKTI IIBIHAWBI eMipae KaHman
na Oip TEOpPHSUIBIK KOHE IPaKTHUKAIBIK Moce-
JenepAi mernry O6apachlHAa WTepreH OumiMaep i
KOJJIaHa ally KaOUIeTTLIri Jer TycCiHmipiiemi.
COHBIMEH, OKBITYHAFBl KY3BIPETTUTIKTIK amall
OimiM Oepy HOTMIKECi peTiHIe OKBITY CalachlH
KaMTaMachl3 eTefl, Ol ©3 Ke3eriHje KelleHi
Qmic-Tacuaepai Ky3€ere achlpyabl, OKBITY cara-
CBIH OaramaynelH OIpTYTac >XyiHeciH Kypy.Ibl
taman eremi[3]. 3eprTeymritik  Ky3bIPETTLTIK
mereyl TUN  MYFaiMIHIH — KociOiHIe,HAKTHI
alTKaHma ImeTel TuUli cabaKTapblHAa IICHXOJIO-
TUSUTBIK Taliay JKacayblH[Ia, KociOn OUTIKTIIIKTI
apTTHIPYIaFhl EAarOrUKANBIK OUTIMIHIE, OKBITY
dicTeMeciH UrepyiHie CTyAeHTTepMEH Ieqaro-
THKAJIBIK KapbIM—KATBIHACBIHAA JXKOHE T.0, Ko-
cibn OLNiriH MIBIHAayAa,YHEMI i3/1eHic YCTiHaeri
MaMaH OeliHeciHAe KepiHic Tabaipl NIenm aHBIK
aiita anmame3. MyFaxiMHIH JKeKe TYJIFaJbIK ped-
JIEKCUBTLIIK JIeHTr el MeEH peduekcus-
Ti/e3xiriHeH oiinay KaOineri, e3iH-631 TaMBITYBI
OHBIH TI€aroruKajbIK KoCIOIHIE 3epTTEYIILTiK
KY3BIPETTUTIKTI JKy3€re achlpyra MYMKIHIIK
Oepeni. «Pednexcus» yreimbl C.C.Kynan6aena-
HBIH eHOeriHjge «OuTiM allyIIbIHBIH —©3iH-031
Oackapybl, e3iHe-e31 TYpPTKi OOmybl, ©3iH-63i
JAMBITYBD» JIeN KapacThIpbUIalibl. «Pediiekcusy
YFBIMBIHBIH Ka3ipri TYCiHIipMeci, OHBl ©TKEH
KbULIapaarsl GUIOCOQUSIIBIK TYPFBIIAH TYCIiH-
nipyneH esreie, oHAa pediekcusi e3iH-e31 Ja-
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MBITY MEH ©3iH-631 Oaraiay Kypajibl pETiHJe
eMec, ©3iH-631 TaHy KaOiieri He OoiMaca Teo-
PUSUIBIK TaHYABIH HETi3i Jenm  aHBIKTalabl.
Kaszipri teopusiga «pedekcusy» KempyHKIHO-
HaJJIBIK KYOBUIBIC, OHBIH HETi31H ©31He TOH Ke-
Jsieci pyHKIUsIap Kadai sl e KepCceTinei:

O3iH-031 JaMBITYFa,031H-031 KETUILIpY-
re,03iH-031 YHBIMAACTHIPYFa,03 CaHACBIHAA Ka-
JBITACTRIPbUFAaH YTl OoHBIHINIA ©31H  Ky-
pacThIpy;

[IpIFapMaIbUIBIFGI MEH ©31H-031 1aMBITY-
Jarbl peJIEKCUBTIK JaMBITYIIBI SPEKET peTiHIe
KaJIBINTACKAH TYJIFAHBIH 1IIIKI 9pPEKETi;

O3 opeKeTiH, KOJ JKETKI3reH JKETICTIKTe-
piH pedrexcuBTIK TypAe Oaranail OTBIPHIN Ta-
Jay , ©31H-031 JaMBITyJarbl KEMIIUTIKTepiH 631
ty3eryi[4,1].

Pepaekcuss merrinmik - Oimim - Oepyze
MaHBI3bl MOceNeepIi JKaraasTTap Heri3iHae
HICNIy/Ii KepceTe OTHIPHIN, MIEeTeN TiLNiH MEHTre-
PYUIHIH ©31H-631 JaMbITYbIH, OHBIH YKOFapFbI
KOCiOM MYMKIHJIKTEPIH KaJbIITACTBIPY/Ibl KaM-
Tamach3 ereni[4,2]. JleMek, menarorthiH ©3iH-
031 JaMBITYBl MEH Y3MiKCi3 OUTIMIH KeTUIIipyil
3epPTTEYMIUTIK KY3BIPETTUIIKTIH KaJbIITaCybIHA
Heris Oomansl Jen adTyra Oonmansl.  3epr-
TEYIIUTIK KY3BIPETTUIIK TYJIFaHBIH ©3re TyJI-
Fajapael OYPHIC KaOBUIIAIl TYCIHE alybl, OHBIH
HAaKTBI JKaFaaliFa KAThICTHI iC-OpEKETIH COHBIMEH
KaTap, ©3iHIiH JI¢ KociOM iC-OpeKeTiH HaKTBI opi
omin Oaramail alry MYMKIHIIKTEpIiHIH KaOirer-
TUTIKTEpiHe Herizmeneni men ecenteiiMiz. Coi
cebenTi JOe 3epTTEYNIUNK KY3BIPETTUIIKTIH
HBICAHBI PETIHIC €H ajJAbIMCH MYFaTIMHIH ©31
KapacThIpbLIAIbL.

Conpaii-ak OKBITY YIEpiCiHIE 3epTTey-
IITIK KY3BIPETTUTIKTIH HBICAHBI DPETIHAE CTY-
JIEHTTI Je KapacTelpyra Oomampl. OKpBITY yne-
picCiHIE CTyOeHTTIH JXKeKe TYJIFachlH 3epTTey,
OHBIH 63 OPTACBhIHJAA, SFHU OKY OpPBIHBIHJAFEI
0acka CTYJCHTTEp YXKbIMBI apachIHIAFbl aya-
TBIH OPHBIH,’KEKE TICHXOJOTHSUIBIK Japa epek-
MIENKTEPiH, TAHBIMABIK, IITBIFAPMAIIBLIBIK Ka0i-
JNETTUTIKTEPIH  TYpJl TMETarorHKaNbIK OJICTED
apKbUTBl aHBIKTAY MYFATIMHIH TeJaroriKaibik
iCKepIirigmeri  MaHBI3ABl  KOciOM  KepiHi-
ci(acriekrici) Oombin TabbuTAABI. MyFaniMHIH
©31H-631 JaMbITyFa, KociOn OimiMi MeH OUTiKTii-
TiH,IearOTUKAaJbIK IIe0epIliriH apTThIpyFa JAe-
TeH XeKe TYIFalBIKKAKETTUIr jkoHe Oenrimi
0ip FBUIBIMH 3€PTTEY KYMBICHIH JKYPri3y 3epT-
TEYLIJTIK KY3bIPETTUIIKTIH KaJBIITACKI KY3ere
ACBIPBUTYBIHBIH aHAFYPIIBIM HOTHXKEN OONMaThIH-
JIBIFBIH aHKbIHAANBI[ 5]
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Kanmer aiiTkaHaa, TYIFaHBIH OapIibIK
3epTTEYlIUIiK  ic-opekeTTepi  (MepLeNnTHUBTI-
KaObuigay, MHEMHKAJBI-eCTE CakTay, oijay,
Oaranay ic-opekerTepi) MyFajiMHBIH 3epTTEy-
OIUTIK  KY3BIPETTINIrH KaJbINTACTBIPYFa HEri3
Oonazapl. 3epTTEYMIUTIK KY3BIPETTUTKTIH AWHA-
MUKaJIBIK IIapT Heri3iHaeri meren Tini caba-
FBIH/A JKY3€re achIPbUIYbl OKBITBUTY YAEpiciH-
JIeri IIeTeN T MYFaiMiHIH TelarornuKaibIK-
TICUXOJIOTUSIIBIK SICTEeP.Ii TYCIHIKTI, opi HAKThI
MEHI'epYiH Tallal eTei:

— IIeren Tl cabakrapblHIa TEXHOJIO-
TUSUTAPBL,IICTEP Il MTaliJalaHbIll OKBITY YAepi-
ci OapbIChIH/IA XKYMBIC JKOCTIapiay;

— y31ikci3 Oakpuiay/0ankay;

—  TOXIpHOENiK IKYMbIC OapbICBIHIA
3epTTEYIIUTIK -KY3BIPETTUIIK JAEHTeWiH Kanaara-
nay [6].

«Ky3BIpeTTiTiK KOHE OHBI KaJIBINTACTHI-
py» Moceienepi  TICHXOJIOTHSUTBIK-TIEIarory-
KaJbIK 9JieOMeTTep/ie KapacThIPBUIBIN, KEH KO-
JeMJIe TaJKbUIAHATBIH ©3€KTi1 TaKbIPBIITAP.IBIH
0ipi, opi Oipereiii. 3epTTEYMIUTIK Ky3bIPETTUIIK
MEeAArOTUKANBIK OUTIMHIH, ICKEpIIKTIH a)KbIpa-
Mac Oeriri. 3epTTEYMLTIK KY3bIPETTLUTIT1 KaJIbII-
TacKaH MYFaJliM aTaJMBIII KY3BIPETTUTIK HETi31H
MearoruKaNbIK JKaFmasTTapApl IIenry Oapbl-
ceiHAa TUIMAI KonmaHaapl[7]. OcwimaH Ke-ie
3epTTEYMIUIIK  KY3BIPETTUTIKTIH  KOMeETIMEH
MYFaJliM ©31HIH MeIaroruKaibIK iCKepIiri 6apsi-
CBIHJIAFbI JKaFNasITThl capayian-TajlJlaii/ibl, xKyie-
JIeW/ T, IIENTTy KOJIAAPBIH MearOruKaIbIK dJIic-
TE€p MEH TEXHOJOTHsUIapFa, amMajapra Herizien
i3mecripemi. JKorapbina alThUIFAaHIAPIBI €CKepe
KeJe, 3EpPTTEYIMIUIK KY3BIPeTTUTIK Meqaroru-
KaJIBIK MIHJETTEp/Ii IIenry OapbhIChIHIA KaJIbIIl-
Tacadpl nen aiTyra Heri3 Oap. Omap omickep-
FaNBIMIAPABIH ~ TIeAarorUKajblK eHOeKTepiHme
KepiHic Tabanpl. llemarorukansik omebruerrepae
QmicKepiep MyFaliMHIH KOCIOWIIITiHE KaTBICTHI
TajanTapabl, ICKEpIiKTep MEH KY3BIPEeTTLIIK-
TepJli TONTACTHIPHIN, JKIKTeN Kepcereni. My¥a-
JMMHIH KociOM MaMaH peTiHAeri Ky3BIPeTTi-
miktepin  tanman  keme  A.W.Ilep6akos,
A.B.Myapuk AUAaKTUKAIbIK TYPFbIAAH MYyFa-
JMIMHIH iCKepJIIKTEpiH HETi3Ti YII TOMKa KIKTell
KepceTeni:

—MyfaniMHIH ~ OUTIMAUTITIHIH —~ KeMeriMeH
OKBITY JKOHE TopOMeney yaAepiciHJeri jkaHa rena-
TOTUKAJIBIK JKaFJasTTappl IIelle alyAblH TYpdIi
JKOJIIapbl MEH HYCKapabl KapacThIPbLUIaIbL;

—Op NEarorukaiblK >KarasTKa JKaHa
nrenriM taba amy Ky3bIpeTTUIiri Heri3re ajlblHa/bl;
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—HakTel memarorukanblk KargasTTapabl
HIenly YUIH MeJarorukanblk OUTIMHIH KaHa
JJIEMEHTTEPI MEH HJSSUIaphlH  KAJIBIITACTHI-
pbuiaabi[8].

JKorapblma atayFaH TEIarOrMKAIBIK — ic-
KEPJIIKTEPIHIH TeAaroruKasiblK JKaFIasTThl aHbIK-
Tay MaHBI3IBUIBIFBIH OKBITY YACPICIHIH MaHBI3IbI
Oip Oemiri gen kapactelpyra Oomanpl. [lemaro-
THKQIBIK  IC-OpEKETTEPMIH JKY3ere achIPbLIYHI
MYFaliMHIH KOCciOM KaOUIETTiTiKTepiHe Heri3-
JeTIel JKOHE OJ1 MYFaJIIMHIH HaKThl KaciOM ic-
Kepiikrepae kepinic Tabampl[9]. Conpaii-ak
aTaJbIll OTKEH NEAarorMKAIBIK KY3bIPETTLIIKTED
JKyHecl opTypil NEeIaroruKayiblK MIHICTTEP MEH
JKaFIaATTapAblH IIeIiMiH TaOyra OarbITTasa bl
Jenl  OiylakiMbi3. MyFalmiMHIH KaCiOM  KpI3METi
OapbICHIH]A OFaH KOWBUIATHIH TajanTap KOFam
CYpaHBICHI MEH TaTICBIPHICHIHA Call YHEMI TOJBIKT-
BIPBUIBII, >KAHAPTBUIBINT OTBHIPATBIH Y3IIKCI3 yiie-
pic eKEeHIIrH eCKepy KaKeT.

JKahanmany 3aMaHbIHIAFbl YHEM1 OOJIBII
KaTaThlH KapKbIHIBI JaMy, e3repicrep MeH
JKaHAIbUT Tajiantap OuTiM Oepy JxyieciH e
afHaneIT oTmeiTiHI aHbIK. Kazipri Ourim Oepy
JKyHeciHe KOWBIIATHIH 0acThl TajamnTap MeM-
JIEKeT TIeH KOFaMHBIH CYpaHbICTapblHA cai
MaMaH Jaspiay yaepici 0omsim oTeip. byi perre
tingik KOO Oomamak MaMaHmapabl KociOu
Taspiiay MoceleciHe YIKEH CaJIMaK TYCII OTHIp,
cebe0bi kazipri Tagma turaik KOO kocion mamaH
nmaspiay yAepici oneMmik JaeHreizeri eHOeK
HAPBIFBIHBIH TallalTapbl MEH CYpaHbICTaphIHA
caif xypri3inyi MiHIET.

Byrinri Tagma xorapel 6iiM 6epyiH Kerr
JCHTeHTI  KYPBUIBIMBI, JKOFaphl OKY OpBIHJA-
PBIHBIH XaJBIKapalIbIK OUTIM JKyHeciHe jkocmap-
JIBI CHY1 JKOHE OJIap/bl KOFAMHBIH TallanTapblHa
cait Gackapy Macenenepi OimimM Oepy canachiHa
KaHa Tocimmepai eHrisymi Ttamanm eryne[10].
binim Oepy ynepiciH >KaHIAHABIPHINT OTBIPFaH
KY3BIPETTIUTIK TOCUT KONTEreH NaMbIFaH eljep-
neri 6iniM Oepy CTaHTAPTHIHBIH KAJIBl TYXKBI-
pPBIMBIHA COMKec Kenemi, o OuTiM Oepy ma3zmy-
Hbl MEH OHBIH CalachlH OakpUiay KYHECiHiH
KOMIIETEHTTIK JKYHeciHe aybICybIMEH TiKeJeH
OaitnmaHbICTRI[6].bimiM  canacelHa eHIIpINIeTiH
JKAHAJIBIKTBIH OapIbIFbl JIEPJiK apHaWbl Mak-
CaTThIK KOCMAp HEri3iHAe JXy3ere achlpblia-
THIHJIBIFBIH ecKepreH keH. Emimizmeri KOO,
ocipece TUIHIK JKOFaphl OKY OpPBIHAApBIHIA
IIeTeNn TUTi )KOHE MIETTUIMIK OimiM Oepy Mace-
neci epekme Monre ue. Con cebenti Ae TUIIIK
KOO OGonamak meren Timi MyFaaiMAEpiH Aasip-
Jay YHCpICIHIH OH HOTIKEIUINHIH KOFamMFa
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TUTI3ep maimackl Mo Jen ecenteiimis. COHJIBIK-
tad TUImiKk XKOO Oonamak mieren TiTi MyFajliM-
JEpiHiH KociOM IaspibIFblHA, 3epTTEYLILTIK Ka-
OUIETTUTIKTEPIHIH TAMYybIHA KOHE OJIApbIH JKaHA
TMe/IATOTMKAJIBIK, TEXHOJIOTUsUIApFa TEPEH TYCIHiC-
TIKIIeH OeliMenyiHe jkarmai kacay Kaxer[11].
KP Bintim Typasbl 3aHpIHIA KOp-CeTUIreH ek OLTiM
Oepy Ma3MYHBIH >KaHA-IIAaHABIPY, IIeAaror
MaMaHAap/pIH OUTIKTLIINH apTThIPY,acipece ac
MaMaHAapapl  JaspiayiblH =~ Ma3MYHbl  MEH
KYPBUIBIMBIH ~ capajlall O  €IEriHEH OTKi3y
OKBITYIIBIH ~ FBUIBIMUJIBIK JIOPEKECIH  IKOFaphI-
Jatynpl, Ooramak MaMaHIApIbIH SKaH-KaKThI
JlaMybIHa JKaFaai )kacaybl Ke3aei.

Bonamiak myramimMii gasipiay camachl Oip-
TYTac MEAarorHKalbIK YAEPICTIH OpPTYpIi Kak-
Tapbl, KACHETTepi MEH camnajapbl Typallbl Teo-
PHSUIBIK OUTIMIEPIiH 00Iybl KAciON MiHAETTEp Il
KOJIJaHyFa JaspJIbIFbIHAH KOPIHIC Ta0aJbl.
3epTTeyIIUIiK Ky3bIPETTUIIKTIH Oojalak mere
TUT MyFamiMJiepi YUIH MaHbBI3ABUIBIFEI — Oip-
TYTac MeNaroruKaNbIK YAEpICTi KYHeHi Kypbl-
JIBIMJIBLIBIK CUTIATTAayFa, HAKTHI YKaFaiIbl ecKe-
pe OTHIPHIT, aya OONATHIH 1C-OPEKETTIH YTICIH
pediekcuBTI  JeHTeine oOWIa KypacThIpyFa,
«MYFaTIM-CTYICHT» XYHeci >KaFgailbIHBIH Ja-
MyBIH OOIDKayFa MYMKIHAIK OeperiHmirinme
O6oimemm  otelp [7]. bomamrak mmeren  Tumi
MYFaIIIMJIEpIH  KOCiOM  maspiaynaa  oJapablH
OOMBIHAA 3EPTTEYIIUIIK KY3BIPETTUTIKTI KaJIbIII-
TacTBIPY JKYHECIH IMemaroruKajiblK yIepic mei
OTBHIPBHITI, aTaJMBIII KY3BIPETTUTIKTI KaJIbIIITAC-
TBIPBIT-JIAMBITY/IAFBl KAJIBl KICIOM Tenaroru-
KaJIBIK HETI3r1 3aHIBUIBIKTAphIHA TOKTAJA KeTe-
TiH OoINcaK:

—Ilemarormkanelk yOepicTiH MakcaTka
OaFBITTHUIBIFBl KOFAMHBIH MaKCAThIH KOPCETENIi:
QJIEYyMETTIK TaICBIPBIC peTiHAeri OuriM Oepy
3aHJAPHI APKBUTBI TaJall eTinyi;

—Ilemarorukanplk yaepic eKi »*aKThI ic-
opeKeT:MyFaJiMaep MeH CTYISHTTEpIiH e3apa
TopOuenIiiep MeH TopOneNneHyIIiepIiH KapbIM-
KaTBIHACTHIK OpEKeTiIMeH OailmaHbICTHI OOMYHI,

—MyFaniMHIH MYKUAT OWIACTHIPHUFAH
JKOHE YUBIMIACTHIPBIUIFaH KaCiOM iC -OpeKeTiHIH
HOTIDKECIHNIe CTYJSHTTEpIiH OOMBIHIa 3epTTEy-
IIUTIK KaOlIeTTep i JaMbITBUTYBI;

—Ilemarorukanplk yaepicTiH KbI3METi OHBI
KYpy MEH YHBIMIACTBIPY CTYACHTTIH JKeKe-aapa

epeKIICTIKTepiHe Ha3ap ayAapbulybl JKOHE
1.0.[15,89-93-0];

3epmmey Mmamepuanoapul MeH
a0icmepi: 3epTT€y IKYMBICHIHBIH  HBICAHBI

periHae TUIIK >KOFaphl OKy OpBIHIApBIHIAFbI
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CTYAEHTTEpAiH OOWBIHIAA 3EpPTTEYLIUTIK KY3bI-
PETTUTIKTI KaJbINTACTHIPY OoJallak mieTen Tii
MYFaIiMIH  Jasp-JayAblH YISPICI  alIbIHJIBL
3epTTey  KYMBICBIH  aHBIKTay OapbIChIHIA
TOMEH/JIeiiel oicTep KOJM-AaHbULIbL: bonmarmak
mieTten TN MYFaliMiH - Jaspiaylarbl  CTy-
JEHTTEPIiH 3epPTTEYILILTIK KY3BIPETTLUTIKT1
KaJIbIITACBITPYBIHAAFBl  (PUIOCOPUSITBIK, Tena-
TOTHKAJIBIK-IICUXOJIOTHSUIBIK JKOHE QIICTEMEITIK
oledueTTep Il TANIIAY;

—bakputay, oHriMe >Kypri3y, cayajiHama
JMafbIHAAY,TECT TalChlpMaliapbl, JKATTBIFYJIAp
KEIICHIH MalaJIaHbIIl, MeIaroruKalbiK TIXIPU-
Oe xacay;

—OKy yIepiciHje CTyIeHTTEP/IIH 3epTTey-
HIUTIK KY3BIPETTUTIKTEpiH OaKplIay;

—AJIbIHFaH HOTHIXKEIEPl CTaTUCTHKAIIBIK
OHJICY/ICH OTKI3IIT,KOPBITHIHIBI IIbIFAPY.

Bonamak meren Timi MyramiMIepiH Kaci-
Ou paspiay OapbIChIHIA €H aJJbIMEH >KaJIIlbl
nejaror MamMaH Jasipiiay yAepiciHaeri Herisri
epekienikrepai eckepy MaHwiabi[12]. Ilena-
FOTMKANbIK TEOpUsga IeIarorukajiblK Ma-
MaH/IBIKTap/IbIH 0acka MaMaHJBIKTapFa Kapa-
FaH/Ja e3relle eKeHJIri, SFHU oJapia OKUTHIH
CTYICHTTEPJICH OKYy JKOHE TOopOMe KBI3METIH
aTKapy TaJiall eTiIeTiHI KebiHece ecKepyci3 Ka-
JIBIT  JKATATBIHABIFBI JKacBIPBIH emec. Keitbip
omiCKep FaIBIMAAPIBIH IMKipJepiHe CyHeHeTiH
Oolncak, TeJaroruKaliblK MaMaHIBIKTarbl CTY-
JIEHTTEep YIIIH MOH/I OKBIN - Olry 6acThl MakcaT
emec, 0acThl MakcaT- OKBITy MEH TopOmerneyre
JIereH KociOm OLTIKTLIIK aman. A Oy sKarbIiHa
KeNTeHae, MoHMIK HeMece TEOPHSUIBIK OiTiM
KaHIIAJIBIKTEI TEPEeH Oojica Ja Kociom OLTIKTI-
JIKT1 KaMTaMachl3 €Te ajaMaiapl JeCeK, €KIHII
JKarblHAH TEOPUSIIBIK,IIOHIIK OLTIM KOK MaMaH
03 CTYIEHTTEpiH EIITEHEere OKbITa Ja, TopOue-
Je Je amMaiiibl JereH[i ajFa TapTy Kaer.
Ocsl perre Tingik KOO Gomamak MmyramiMaepai
KociOm maspmay OapbiChiia  CTYACHTTEPAIH
OOIBIHIA TEOPHUSIBIK OUTIMHIH,KOCiOM HAKTHI
MOHAIK KY3BIPETTLTIKTEPIH JKOHE TOpOHeIiK
KaOLTeTTUTIKTepAiH Oipi3ai MEHrepTLTIIl, KaJIbII-
TaCTBIPBITYBIHA OACTHI HA3ap ayAapbUTybl KEpeK.
Bomammak MamaH o3 OOMBIHIAa KOCIOMIIIK, TEO-
PUSUIBIK JKOHE ToXipuOemk Oimimaep xyweci
MeH KY3BIPETTUTIKTEp/i JaMBITHII KaJIbIITAC-
Teipa amybl MaHBBRABI[13]. Ockl MaceneHiq
TOHIpPETiHJe OONBIN JKAaTKAaH KYOBUIBICTAp/IbI
o/llicHaMamblK TYPFBIAaH HETI3Aey Ieaaro-
TUKAJIBIK FBUIBIMHBIH 0acThl MaKCcaTTapbIHBIH
0ipi gen aitcak Oomanel. Conpmaii-ak Oonammax
refarorTapApl  Aaspiay Maceneci  ascChIHza
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H.B.Ky3bMuHaHbIH jxa3faH €HOEKTEpiHE IOy
JKacail Kene, OICKEPAiH MyFaliMaepre KOMbI-
JaTBIH TajalTap Heri3iHAeri MaMaHHBIH UTepyi
THIC HETi3ri 0ec MNenaroruKaiblK iC-opeKeTTep
periH kociOM MaMaHFa KaXeTTi €H Herisri
KY3BIPETTUTIKTEp KaTapaHa XaTKbpI3yra Oomaibl
nen oinaiimes. Kyssmuna H.B. Gomamak ma-
MaHJapAbl Jaspiay JKyHeciHIe ojaicTeMelnnep
KOKETTUIITIH JKOHE OHBI TAKipuOene xysere
aceIpyJia KaJbIlITacaTblH MaHBI3IbI KACiOU cara-
JapJIblH J1JaMy MEXaHU3Mi MEH PeTiH Kepcere
OTBIPBIIN, MENArOTMKANBIK IC- 9PEKET KYPbUIbI-
MBIHBIH HETI3r1 0ec KypaMaac OeJIiriH aHBbIKTa-
JBI:3E€PTTEYIIUTIK, JKOOANayNIBUIBIK, KYPBUIBIM-
JBIIBIK,  YHABIMJIACTBIPYIIBUIBIK,  KATBICHIM-
IBIK[14].Omickep- FaJbIMHBIH JKOFapbila Kep-
CETUINeH IIeJaroruKajblK IC-OPEKETTI  OChI-
naiima Oec THIKe 0Ol KapacThIpybl )KOHIHJIET'
YCBIHBICHI COJl Ke3Jeri O03bIK JKaHa Ke3Kapac
0OJaTHIH.

OJIICTEMEITIK JKOHE TIeNaroTHKaIbIK 3epT-
TEyJep OKBITY MEH TapOueneyre cyiheHe Keje
MYFaJIIMHIH earoruKaiblK Ky3bIPETTUIIr Kel-
TEreH 3ePTTEYIIUNIK MIHIASTTEPl ey Kyhe-
CiHJIe KopiHic Tabadpl el aiTyra Heri3 6ap. An
HaKTBl MIHACTTEP MEH MOCENeNiepai ey My-
FaJTIMHIH KOCIOM iCKepJiKTepi MEH JaFjiblia-
PHIHBIHKAJIBIITACY ACHTEHIHE TIKEIeH Toyeni.
MyraliMHIH TIeJarOTHKANBIK iC-OpeKeTi, €H
aJABIMEH MYFAIIIMHIH TaHBIMIBIK YJITICI peTiHae
KapacThIpbUTambl. ©O3 OUTiMIi MEH TaHBIM-
ITBIK, IITBIFAPMAIITBUTBIK KaOUTIETTUTIKTEepiHe Cyiie-
HIIl TIearOTUKAalbIK, ICUXOJIOTHSIIBIK o1edner-
Tepre Tayigay Jkacai KeJje MyFalliM, acipece *Kac
MaMaH ©3IHIH KoCiOM iC-opeKeTiH, MOHIH Mak-
CaTThl TYpAE KYTUICTIH HOTWIKEHI TEOpHsFa
Herizmenmi[15]. 3eprreyminaik MiHIETTEpAl IIIe-
1y OapbICBIHAAFBl MYFaJIMHIH ic-apekerrepi
OHBIH TaHBIMIBIK OLTIMIH, MIBIFapMAIIBLTBIK
KaOUTIETTUTIKTepiH JaMBITagbl JKOHE Kociom
OUMiKTUTIriH apTThipansl. OchUIaiiia MyFaliM-
HIH TEJarorUKaJbIK ICKEpIiri OHBIH TEK ©31HIH
3epPTTEYIIUTIK KY3BIPETTUINiH JaMBITyFa FaHa
eMec, COHBIMEH KaTap ©3iHiH CTYAEHTTEPIiHIH e
3epPTTEYIIUTIK KY3BIPETTLTITIH KalbIITACTHIPYyFa
CeNnTiriH Turizeni nmen caHaiimbz. CTyneHTTEp
YIIiH 3€pTTEYIIUNK KY3BIPETTLTIKTI KaJibIITac-
THIPY OJIap/bIH OONAIIaK MaMaH PeTiHAer] meia-
TOTHKAIBIK 1CKEPIIKTepiH AaMBITyFa TOXKIpH-
Oerik TYpFhICEIHAH FaHa Heri3 OOJBIN KaHa KOH-
Mal, COHJall aK oJapiblH OoNamaKk MamaH pe-
TIHJET1 HAKTHI TIOHTE KATBICTHI TEOPHUSIIBIK Oiti-
MiH OeKiTel el OMIaiMbI3.
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Hoamuoicenep scane onapovt maakpliay:
Tingik XKOO Oonamak meren TUTI MyFadiMiH
nasip-nayAarbl  CTYAGHTTEPHAIH  3epTTEYIILTiK
KY3bIpET-TUTIKTEPI TOJIBIK KaJIBITITACHITL,
Oonamiak meren Tili MYFaliMiH JaspiayIarbl
3ePTTEYUIUTIK KY3BIPETTUTIK HOTHXeN OoNMak,
erep, Tinaik KOO OGonamak meren Tili MyFalliH
Jasipiayna  CTyHeHTTepAiH OoWblHIA  3epT-
TEYUIJIIK KY3BI-PETTUTIKTI KaJlBINTACBIPY YaAe-
pICIH  TEOPHUSIIBIK-OJICTEMEINiK  Heri3aepre,
KYpacTBIPBUIFaH  9JiCTeMENIK YIirire, OKy-
TOpOMENIK >KOHE 3epTTEYNIUIiK MiHAeTTepre
CylieHe  OTBIPBIN, COHJAM-aK  MYFaJlIMHIH
3epTTEYUIUTIK KY3bIpETTUTIK Kabijmerrepi ap-
KBUTBI CTYIEHTTEPJC aTalMBIII KY3bIPETTLIIK
KaOUTeTTUTIKTEPiH JaMBITY KOJJAapbl aHBIK-
Tajca, 3EPTTEYIIUIIK Ky3bIPETTUIIKTIH Oac-Thl
Kypamzpac OeJiikrepi, (akTopiapsl, Kepcer-
KIIITEpl aHBIKTAJIBIHIBIFBIH €CKEPCEK, OHJIA,
CTYICHTTEPIIH OOMBIHIAFBI 3ePTTEYLILTIK Ky3bI-
PETTUTIKTI KAJIBIITACTBIPY/IBl JAMBITa OTBIPHIIL,
3ePTTEYIIUTIK KY3BIPETTUTIKTI  KaJbIITACTBIPY
KaOlmerTinirine me Oomajsl Jen YMIT apTyra
Oomanpl cebebi, 3EpPTTEYIIUIK KY3BIPETTLTIK-
TEpIiH AaMybl FHUIBIMH-TEOPUSUIBIK TYPFbIIAH
aJFaH[a, apHANBI OMICTEMETIK HYCKAYIap apKbUIBI
ICKe acamel, 3€pPTTECYMIUTIK  KY3BIPETTUIIKTI
KaJIBIITACTRIPYFa OaFbITTAJFAH apHAMBI oficTe-
MEJTIK YIT1 KYPacCTBIPBUIBII, 3€PTTEYIILTIK KY3bI-
PETTLUTIKTI TaMBITy/1a OacCIIBUTBIKKA AJTBIHIBI.

Kopvimoinowt

3epTTeynepaeri FRUIBIMHA OOIDKaMIapAbI
TEKCepy MEH KYpy, IelaroruKajblK Macerne-
mepre ce3iMTan 0oy, anbIHFAaH HOTHKENEpIi
CBIHM TYPFBIIaH Oaramay jkatafpl. bimimmep
Kyiecl JIYHHETaHBIMIBIK, KOFAMJIBIK-MOICHH
JIeHTeiiep MeH apHaibl OuTiMIep IeHTeiiHeH
typanel [15,16]. Com cebenti 6i3miH 3epT-
TeyepiMisre OalIaHBICTH OONAIIaK MaMaHHBIH
i3nenicke, 3epTreyre OediMai OOIysl MaHBI3IbI.
Ocipece mIeTeN TUTIH OKBIT OUTy, YIIKEH Tajamn
MeH Y3IIKCi3 OKy MeH I3[EHYIILTIKTI Tamar
ereni. Ocel apaja MyFalliMHIH Oonamak MaMaH
periHnmeri madbHABIFBl YIEpiCiHAeri 3eprrey-
IIJTIK - KY3BIPETTUTIKTIH MAaHBI3IBUIBIH ECKEPY
kaxer.Ce0ebi, 3epTTeyIIiTiK Ky3bIPeTTUIIK LIe-
TEl TULTI MYyFaliMiHE OHBIH KOCiOM KpI3MET
aTkapy OapbpICBIHIA IIETEeN TiIiH OKBITHUIATHIH
IIOH peTiHJeri OHBIH Ma3MYHBIH alla alyblHa,
IIETeN TUTiH OKBITYABIH 0aCThl 3aHIBUTBIKTAPBIH
yiiperyre >koHe CTYIEHTTEPAIH MCUXOJIOTHUSIIBIK
e3relellikTepine MoH Oepyre, MyFalliM peTiHjae
©31H-631 TaHBIN-OLTyiHIE KOPiHiC Taba bl
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3epTTeyUTiK  KY3BIPETTUTIKTIH KablII-
Tacybl OipTiHAEN Ke3eH-Ke3eHMEH XXYPIl OTbI-
paTeiH yaepic nmen aiftcak Oomansl. bomamak
aIeTen TUTi MyFaiiMJepiHiH OoifblHAa 3epTTey-
HIUTIK  KY3BIPETTUTIKTI KAJBINTACTHIPY >KOJA-
phiHIA €H OacThl Hazap OoJiallaKk MaMaHHBIH
TYIFaJbIK ©CYyiHe, TYIFAIbIK JaMYbIHA, CHIHU
Ke3KapacIreH apOip MaceneseHi Tanual OutyiHe,
HAaKTBhl HOTIDKEJIEPTE JKETY KOJJIApblH TalyFa
TajnbIHyFa ayfaapeuiaabl. Ochliaiima, 0i3 3epT-
TEYHIUTIK KY3BIPETTUIIN KaJbINTacKaH MIeTel
T MyFajgiMi OKBITY YIEpICiH OHTaiiIbl api
HOTWKeJl  YHUBIMAACTBIPHIN, OKBITY YIEpiCiH
HOTWKEJI JKYpri3e ajaTblH HaFbl3 MaMaH Jiel
naneIMIaiMbI3. bomamak MaMaHHBIH KoCiOH ic-
OpEeKeTTepiH OpBbIHAAYFa JAsSPIBbIFbI OHBIH Ie/ia-
TOTMKAIBIK  IIEOCPIIriHIH ~ KaJbIITaCybIMEH
AHBIKTAJIAJIBI JIeTl CAaHAWMBI3.
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The role of European documents in the development of learning outcomes is described in the paper. In
addition to the main European documents describing the qualification level of graduates, the sectoral
frameworks provide a benchmark for learning outcomes in the profile of the program. Compliance with the
framework standard is the foundation for a study program to receive a quality label. As an example, the EQAS-
Food and EUR-ACE® standards for study programs in the field of food science and engineering are considered.
The focus on the framework standards ensure transparency and harmonization of study programs with
European best practice.

Keywords: framework, European, food, science, engineering, standards, learning outcomes.
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B cmamve paccmampueaemes ponv eeponeiickux 00KyMeHmos é papadomxe pe3yibmamos odyueHus.
IToumumo OCHOBHBIX €8PONEHCKUX OOKYMEHMO08, ORUCLIGAIOWIUX KEATUGUKAUUOHHDLIL YPOBEHb 8bINYCHUKOE,
OpUeHmuUp HA pe3ylrbmamvl 00yueHUss N0 RPOPUII0 RPoZpaMMbl OKasvlearom cexmopuuvie pamku. Coomcm-
eéemcmeue pAMOYHOMY CHAHOAPIMY AGIAEHICA OCHOBOU O/ NOTYUEHUA 00PA308AMENbHON RPOZPAMMOU 3HAKA
kauecmea. B kauecmee npumepa paccmampusaiomces cmanoapmer EQAS-Food u EUR-ACE® onsa oopaso-
6AMENbHBIX NPOZPAMM 6 001ACMU HAYKU U UHIICeHepuu nuwiesvblx npodykmax. MDoKyc Ha 060ux pamouHbIx
CMaHoapmax no3eoJsem obecneuums npPo3PAYHOCHL U 2APMOHUIUPOGAHHOCHb 00PA306AMETbHBIX NPOZPAMM

C e6pOnelicKoll yuuieil nPaKkmuKoil.

KaloueBble ciaoBa pamkw,
CTAHJAPTHI, Pe3yabTAThHI 00yYeHHs

Introduction

As it is known all main European
documents describing qualification level of
graduates such as Dublin  descriptors,
Qualifications Frameworks in the European
Higher Education Area (QF-EHEA), European
Qualifications Framework for Lifelong Learning
(EQF-LLL) are based on learning outcomes [1].
The key advantage of learning outcomes is their
objectivity, clarity and measurability, which
contributes to transparency of study programs.
Learning outcomes in European Diploma
Supplement serve for identification knowledge,
skills and abilities of its owner.

For institutions, the formulation of
learning outcomes is one of the main stages in
the development of study programs, which
determines their quality and relevance.
Formulation of learning outcomes is a deep and
detailed effort to concretize what a student
should be able to do and understand what is
expected of them. They must be achieved within
the time and resources of a module. In practice,
learning outcomes are developed at the level of
study programs, individual modules and even

training sessions. A number of recom-
mendations have been developed for the
development of learning outcomes [2-4].

Kazakhstan universities also consider profes-
sional standards, industry frameworks and
competencies listed in the Atlas of new
professions and competencies of Kazakhstan.
Sectoral (subject-specific) frameworks
provide guidance on learning outcomes related
to a program profile, for example, the EUR-
ACE® (EURopean - AcCcredited Engineer)
engineering accreditation framework standards,
developed by the European Network for
Accreditation of Engineering (ENAEE) [5],
ECTN recommendations for  evaluating
applications for Eurobachelor® and Euro-
master® quality labels for study programs in

eBPONEeHCKHH,
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chemistry and chemical engineering [6-7], Euro-
Inf® framework standards and accreditation
criteria  for study programs in informatics
developed by the European Quality Assurance
Network for Informatics Education (EQANIE)
[8], EQAS-Food standards adopted by the
European ISEKI-Food Association [9] etc. As a
rule, these documents use terminology that
corresponds to structure of higher education
created in the framework of the Bologna process.

These thematic networks are members of
European Alliance for Subject-Specific and
Professional ~ Accreditation and  Quality
Assurance (EASPA).

It should be noted that these quality labels
can be issued by accreditation agencies along
with a certificate of accreditation of a study
program, if they have agreements and are
members of the relevant thematic networks.
This practice is widely used by the German
agency ASIIN. The agency is authorized to
award the following professional quality seals:

ofor engineering sciences: the EUR-
ACE® Label

ofor chemical sciences: the Euro Label

ofor computer science/business
informatics: the Euro-Inf® Label

ofor food sciences: the EQAS-Food Label

ofor medical sciences: the AMSE/ASIIN
seal, based on the criteria of the World
Federation of Medical Education (WFME)

In Kazakhstan, the agency in the field of
engineering KazSEE and in Russia the
Association for Engineering Education of
Russia (AEER) are authorized to award the
EUR-ACE® label.

It is a question of interest to study EUR-
ACE® and EQAS-Food standards, specializing
in engineering and food sciences. The purpose
of this research is identifying a role of the
framework standards at the development of


https://www.iseki-food.net/accreditation/apply-for-degree-programmes
https://www.enaee.eu/eur-ace-system/
https://www.enaee.eu/eur-ace-system/
http://ectn.eu/committees/label/labels/
https://eqanie.eu/quality-label/
https://www.iseki-food.net/accreditation/apply-for-degree-programmes
http://www.amse-med.eu/about-amse/
https://wfme.org/standards/
https://wfme.org/standards/
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study programs in the specified area. It will be
achieved by performing the following tasks:

- to study content of the standards;

- to define the difference of the offered
learning outcomes for first and second cycles;

- to analyze their application for
development study programs in specified area.

Materials and research methods

Obijects of research are:

- EUR-ACE® standards (EURopean -
ACcredited Engineer), developed by European
Network for Accreditation of Engineering
Education (ENAEE);

- EQAS-Food standards adopted by the
European ISEKI-Food Association.

Both of these standards can be applied at
accreditation of study programs in food science
and engineering.

Standards EUR-ACE® promote quality
engineering education across Europe and
beyond, so engineering graduates are fully
equipped to tackle the issues in modern
engineering projects [5].

EQAS-Food criteria are assigned for
identification high-quality bachelor and master
programs in food science and engineering [9].

EQAS-Food standards allow identifying
an affinity of a study program to area of food
science and technology. The standards
demonstrate distinction between programs with
primary focus on food science and technology,
and programs with secondary role of food
science and technology. First-type programs i.e.
mainly oriented on food science and technology
deserve the label EQAS-Food.

EUR-ACE® standards are intended to be
broadly applicable and inclusive in order to
apply them in all engineering branches, also to
reflect the diversity of engineering diploma
programs in EHEA which promote education
necessary for graduates to enter in engineering
profession and recognize their qualification [5].

As it mentioned in characteristics of EUR-
ACE® quality label these standards are quality
assurance system for engineering programs.
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As a method of research, a theoretical
analysis of above-mentioned methods was
chosen. It included study of structure of
standards and comparison of offered learning
outcomes for first and second cycles.

Results and their discussion

As other framework standards, EQAS-Food
and EUR-ACE® standards contain learning
outcomes. Learning outcomes for EQAS-Food
standards are grouped into five subject areas:

1. Food Safety and Microbiology -
essential to produce safe foods; microbiology,
toxicology and applied safety management
belong to this group of outcomes.

2. Chemistry and analysis of food
products - analysis of foods, chemical com-
position, physical properties and sensory
characteristics of foods.

3. Food processing and engineering - how
to process foods with optimized product quality
and hygiene, with knowledge of the food
product and of the processing plant, with
adequate water and waste management.

4. Quality management and food law.

5. Generic competencies - communicative
abilities, ethics and personal skills.

Essentially, these five trends characterize
a profile of a program developed in area of food
science and engineering. Despite on variety of
implemented study programs, food tech-
nological process, as a rule, is connected with
mandatory chemical and sensory analysis of raw
material, semifinished products and ready
products, safety issues on each technological
stage, waste processing, quality management
system, pollution regulation norms, packaging
materials, labelling, product certification etc.
Herewith, graduates should understand ethics
norms and possess communicative abilities
sufficiently.

These  standards  represent  visual
comparison of learning outcomes for first and
second cycles; it may be analyzed with example
of learning outcomes in food processing and
engineering (Table 1).


https://www.enaee.eu/eur-ace-system/
https://www.iseki-food.net/accreditation/apply-for-degree-programmes
https://www.iseki-food.net/accreditation/apply-for-degree-programmes
https://www.iseki-food.net/accreditation/apply-for-degree-programmes
https://www.enaee.eu/eur-ace-system/
https://www.enaee.eu/eur-ace-system/
https://www.enaee.eu/eur-ace-system/
https://www.iseki-food.net/accreditation/apply-for-degree-programmes
https://www.enaee.eu/eur-ace-system/
https://www.iseki-food.net/accreditation/apply-for-degree-programmes
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Table 1. EQAS-Food standards minimum learning outcomes in the field “Food processing and engineering” [9]

(A) First cycle

(B) Second cycle

Identify sources of raw material, explain the
variability and the impact on food processing
operations.

(A) + propose alternative ways of utilization of
lower quality raw materials.

and momentum transfer required in food unit

a general food process

Understand the fundamental concepts of mass, heat,

operations. Calculate mass and energy balances for

Propose solutions for the practical application of
the fundamental concepts of mass, heat, and
momentum transfer in food processing

Explain the principles and current practices of

the effect of processing parameters on product
quality

major food processing operations, and understand

(A) + Understand the principles of process control

and instrumentation

packaging systems.

Explain characteristics and properties of packaging
materials for food products and identify appropriate

Demonstrate understanding about characteristics
and properties of packaging materials to select
appropriate packaging systems for selected
applications

for cleaning and sanitation of food process
equipment, including the use of water, cleaning
chemicals and waste management.

Understand the basic principles and practices used

Understand current practices in maintenance of
plant hygiene through CIP and its relation to
GMP, the use of water in processing, and the

management of waste streams.

So, if a bachelor can define sources of
raw material and explain their impact on
technological operations, a master can offer
alternativeways of application of law-quality
raw material as well. A bachelor can explain
principles and current practices of basic operations
on processing foods and understand influence of
processing parameters on food quality; meanwhile
a master understands principles of process control
and instrumentation.

It should be noted that achievement by
student of any these results by a student may
occur in one or several modules because EQAS-
Food does not assume any restrictions relating
program development. Programs pursuing the
aim to be awarded the seal should demonstrate
how they fulfill vast majority of requirements of
learning outcomes in each of these five areas.

At accreditation in European association
ISEKI-Food institutions should complete the
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Alignment Matrix of Program Learning
Outcomes to show where and how far they
comply with the EQAS LO.

Learning outcomes in EUR-ACE® are
grouped in eight knowledge fields both for
bachelor and master programs:

= Knowledge and understanding;

= Engineering Analysis;

= Engineering Design;

= Investigations;

= Engineering Practice;

= Making Judgements;

= Communication and Team-working;

= Lifelong Learning.

It is also easy here to compare their
description for both levels. As an example, table
2 provides a comparison of learning outcomes
for the field “engineering analysis”.


https://www.enaee.eu/eur-ace-system/
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Table 2. EUR-ACE® standards learning outcomes in the field “Engineering analysis” [5]

First cycle

Second cycle

Ability to analyse complex engineering products,
processes and systems in their field of study; to select
and apply relevant methods from established
analytical, computational and experimental methods;
to correctly interpret the outcomes of such analyses

Ability to analyse new and complex engineering products,
processes and systems within broader or multidisciplinary
contexts; to select and apply the most appropriate and
relevant methods from established analytical, computational
and experimental methods or new and innovative methods;
to critically interpret the outcomes of such analyses

Ability to identify, formulate and solve engineering
problems in their field of study; to select and apply
relevant methods from established analytical,
computational and experimental methods; to
recognise the importance of non-technical —societal,
health and safety, environmental, economic and
industrial — constraints.

Ability to identify, formulate and solve unfamiliar complex
engineering problems that are incompletely defined, have
competing specifications, may involve considerations from
outside their field of study and non-technical — societal,
health and safety, environmental, economic and industrial —
constraints; to select and apply the most appropriate and
relevant methods from established analytical, computational
and experimental methods or new and innovative methods
in problem solving

Ability to conceptualise engineering products, processes
and systems

Ability to identify, formulate and solve complex problems
in new and emerging areas of their specialisation

If a bachelor can analyze complex
engineering products, processes and systems in
the field of study, choose and apply suitable
research methods and process investigation
results, a master can work in multidisciplinary
context with new products, processes and
systems and choose the most appropriate new or
innovative research methods and critically
interpret results.

Of course, EUR-ACE® standards rep-
resent an extended characteristic of engineering
study programs, meanwhile, EQAS-Food
standards have only one engineering area from
fives, therefore their direct comparison is not
correct. It is important to understand if a study
program in the field of food engineering or food
program with some elements of engineering is
being developed, then focus on the both
standards will promote synergy impact of best
European practices.

Conclusion

EQAS-Food and EUR-ACE® standards
have significant role in distribution of best
practices and making contribution in constant
development of study programs. They
correspond to QF-EHEA and EQF-LLL, can be
applied as a guidance for development of
programs in food science and engineering.

Focus on these standards for domestic
institutions which train bachelors and masters in
mentioned area will permit to:

-emphasize requirements to bachelor and
master programs;

-define the boundary of separation of
developed programs into programs with core
food profile and related ones;

-use the recommended learning outcomes
on subject areas at development of study
programs;

-ensure transparency and harmonization of
study programs with best European practice [1].
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