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TEXHOI'EHAIK OHIMIAEPT'E HET'T3JIEJII'EH
INHOJIMMEPMHUHEPAJIIbI KOMITIO3ULIUAJIAP MEH
HOJIUMEPBETOH/IAP

Angarna. Makanana spTypJIi TEXHOJIOTHSUIBIK OpTaIapIbIH )KOFaphl arpecCHBTI acepi
0ap OHEPKOCINTIK KOCIMOpPBIHAApPAA KYPBUTBIC KOHCTPYKUIMSUIAPBIHBIH ~ OEpIKTITiH
aiTapibIKTai apTTBIPYIbIH nonumepoeToHIap MeH MOJMMEPMHUHEPATIIBI
KOMITO3HMLUSIIAPAbI YTHIMBI XKSHE THIM/II Maijanany 9AicTepl CUNaTTalFaH.

Tipek ce3mep: momumMepni OeTOHAAp, HONIUMEPINI MHHEpPAAbl KOMIIO3HLUIIAP,
MIOJIMMEPITi epITIHLIEP, TUAIEKTPIIK OEPIKTIK, TOJIUMEpII MaKlbIpiap.

Hypneucos, C.K. Texnozenodix enimoepee Hezizoenzer nOIUMEPMUHEPATIObI KOMNOZUYUALAD

/ Mmen nonumepbemondap [Momin] | C.K. Hypneucos, I'M. Basnuesa, C.T. [yicenbaesa Il
Mexanuxa ocone mexnonozusiiap / Foioimu scypuan. — 2023. — Me2(80). — 5.6-10.
https://doi.org/10.55956/ZFMA7213

Kipicme. TycTi sxoHe Kapa MeTaJUTyprus, XMMHUsl, MYHAH-XUMUS xKoHE Oacka
Ja  KeNTereH  cajajapiarbl  KOCIMOpeIHIApAa  TeMipOeTOH  KypbUIbIC
KOHCTPYKIUSIIAPBIHBIH KBI3MET €Ty Mep3iMi KeiOip xarmainapna Oec >KbliiaH a3
YaKbITKa CO3BUIATHIHBI Oenriii. MyHaall KYpbUIBIMIAPABl XUMHUSIIBIK KOPFayIbIH
OpTYpAi SicTepi KeIll MOAENbIl KOHE KON YaKbITThl KaKeT eTell, COHIai-aK
JKETKLTIKTI CEHIMII €MEC.

OpTYpii TEXHOJNOTHSUIBIK OpTallapblH JKOFapbhl arpeccuBTi acepi Oap
OHEPKACINTIK  KOCIMOpBIHAApAa KYPBUIBIC KOHCTPYKIUSUIAPBIHBIH — OEPIKTITiH
alTapipIKTall apTTHIPYABIH THIMII OAiCTepiHiH Oipi momuMepOeToHIap MeH
MOJIMMEPMUHEPAIIIBI KOMIIO3HUIIUSIAPIbI YTHIM/IBI TTai1aaany 00bIn Ta0butas! [1].

[onumepOeToHaap MEH MOJMMEPMUHEPAIIbl KOMIIO3UIMSIIAD YKOFaphI
oepikrikke ue (100-150 Mlla Hemece ofaH Aa Ker), KONTETreH KOFaphbl arpECCHUBTI
opTara XUMUSUIBIK TO3IMAUTIKKE He, KOCBIMILIA XUMUSUIBIK KOPFay bl KXKET eTIen i,
a3 eHOCKTI1 KoHE a3 SHEPTHSHBI KaXKET eTe/Il.

[HomumepOeTonmap — Oyl canmbICTBIPMANbl TYPAE KbIMOAT >KOHE TaIlIIbI
MOJIMMEPIIEPAl €H YTHIMIBI )KoHE THIMII MaiiiaanyMeH OaliIaHbICThl MaTepUaIAap.
Omnapabiy Kypambiaga 5-10% moiauMepiti OaitaHbICTRIPFBILT Oap, al KaaraH 0eJIiri
OpTYPJIi TONTHIPFBIINTAPAH TYpajabl. byFaH COHFBI yaKbITTa SpPTYPIi coyleneHyre
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TO3IMIIi kKOHE KepeMeT COHJIK KepiHici 0ap >KOFaphl IUAIEKTPIIK JKOHE 3JIEKTP
OTKI3TIIITIK CHTIaTTaMajapbl Oap TTOJTMMEPOETOHIAP IBTH oMOeban
KOMITO3UIMSIIAPHI JKacalFaHblH aTal oTy KaKeT.

Anaiifa, opTypii camamapia XUMHSJIBIK TO3IMALIIr >KOFapbl, OepiKTiri
JKOFaphl JKOHE Y3aKKa TO3IMIUIITIMEH YHIIECTIPETiH KYPBUIBIC MaTepHaIIapbl MCH
OHIMICPIHIH KOKTBIFBI, aWTapiBIKTaii ocep erexl. MyHmall MaTepuaimapra
NOJMMEpIIl alblpiap HeMece oJapAblH MoAu(UKausIapbl O0alTaHBICTHIPYILIBI
peTiHae KONMAHBUIATHIH TIOJIMMEp OCTOHIAp, IMOJUMEDP EpITIHALICpi, IOIHMEp
MHHEPAJIIbI KOMITO3HIHSIIAP KATa bl

Kazakcranma OeToH KocmamapblHBIH —apHailbl KypaMmJapblHa JEeTeH
KBI3BIFYIIBUIBIK ©TKEH FachIpAbIH 70-KbUTAapbIHAA XUMUS OHEPKICIOiHIH AaMybIHa
JKOHE JTaMbIIT KeJe JKaTKaH KYPBUIBIC WHIYCTPHSCHIHBIH, (H3UKAJIBIK-TEXHUKAIBIK
KacHeTTepl >KOFaphl >KaHa IEePCIEKTUBAIBI KYPBUIBIC MaTepuaijapblHa JereH
CYpaHBICKA OalJIaHBICTHI Tk 1a OOJIIIB.

[MonnmepOeToHIapABIH, MOTUMEP-MUHEPAIBIK KOMITO3HIMSIIAPABIH OYpHIH
Oenrini KypaMJaapblHaH albIPMAIIBUIBIFEL, 013 93ipJIEreH TONTHIPFHIIITAP PETiHIC
JIOCTYpJii Typae Oenrimi (TpaHuT, 0a3ajbT, KBapil) FaHa eMeC, COHBIMEH Karap
pecrnyOJIMKaHbIH op TYpPJi cajlaapblHbIH HETI3IHEH TEXHOTSHIK OHIMACPIH
KOJIJIAHYMEH epeKIIIeIeHEe .

3eprTey maprrapsl MeH gicrepi. "Kazdocdar" XKIIC pochop nuakrapsl,
OHEPKICINTIK OHAIPICTIH KaHbIKMaraH mnonuddupni maiibipnaper (ITH-1, TTH-3)
naianansuibl. [lonumepOeTonaapasiH oHTaiabl Kypamsl (8-10%, ITH-1, TTH-3),
JKEPruTiKTI IITaKTaH KacaliFaH KUbIPIIBIK Tac (48-55%), kyM Typinzeri docdop —
nutakTel ckpuHUHT (23-30%), NIakThIH yeak YHTaKTanraH gpakuusce (< 0,14 mm)
- (10-37%). Anbiaran matepuanaap 85-100 MIla ceirbuty Kymuide ue; 10-12 MIla
CO3BUTY KYIIiHE We, XUMUDIBIK To3iMaimik kodhdummenti 0,95 kypaitmbl.
[MonumepOeToHNAPABIH KYPBUIBIMBL MEH OacTanKbl KOMIIOHEHTTEPIiH e3apa
opeKeTTecy CHMaThl 3JeKTpoHAbl MHKpockomus (POM-200), peHTrenmik
KypeutbIMABIK  Tangay (JPOH-2), nmepuBororpadus (KyprakoB acmalsr)
oicTepiMeH 3epTTeN/i.

[MonumepOeToHIap MEH KOMIIO3UIMSIAPABIH KOFaphl CHIIATTaMallaphl
QITBIH/IBL:

- ceiFpUTyFa Oepikriri, Mlla — 80-120;

- wminyre Gepikriri, MIla — 35-55;

- cybIKKa Te3imainiri, nukn — 450-600;

- ¢y etkisrimrriri, % — 0,05-1,0;

- KbIIIKbLIFA OepikTiri, % — 96-99;

- To3yra Gepikriri, cM?/r — 0,02-0,15;

- MapTeHc GolibiHma KbuTyFa Oepikriri, °C — 80-100.

Bbyn marepuangapaarsl OaiimaHbICTBIPFBIIITAPABIH CaHbl 8-1eH 25% Maccara
JeiiH Oapajpl, MaTepHalFa, XUMUSUIBIK KypaMFa, TPaHyJIOMETPHSUIBIK Kypamra,
JalibIH/Iay TEXHOJIOTHSCHIHA JKoHE Oacka (akTopriapra OailyIaHBICTHI.

[Tomumepmepanapl  KOCHAaHBl  JalblHIAY  KaHBIKIIAFraH  TOJUAGUp
IIaMBIPBIHBIH, KATAI0 YACTKIMIIHIH (K00aIbT Ha TEeHATHI), KaTalo 0acTaMallbIChIHBIH
(M30mpONUIOEH30T THAPOIEPOKCHII) KOCHACHIH KBapUHUTTI YCaK YHTaKTaJFaH
anekTpoTepMo(ocop NUIAKBIHBIH KoHEe (HOCQOTHICTIH KYpPFaK KOCHAaCHIMECH
OipTeKTi Macca ajIbIHFaHFa JIeiiH OipiKTIpy apKbLIbI XKy3ere achipbliasl [1].

3epTTey HOTHKeAePi. ANBIHFAH KypaMAapAbl KaTailTy eKi pekuM OOHBIHIIIA
KYPri3iimi:

1 HaiibiH OyibIMIap/p! KaJblIThl TeMIepaTypa xaraaibiaaa (22-24°C)
28 Toynik 00iibl ycray;
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2. Kenripy kamepacerama 60-80°C Ttemmeparypama, 6-7 caraT OoOifbI
OyiBIMIap 16l TEPMOOHIEY.

YCBIHBUIFAH KaTalTy peXuMmaepi MaTepualiapAblH MaKCHUMalIbl KaTaro
JeHTeiiHe KO JKeTKi3yre MyMKIiHAIK Oepei.

KapacTeIpputblll - OTBIpFAaH  MaTepUaAapAbIH KBl KYPBUIBIMBIH €Ki
JIeHreiie 3epTTeN/i: MUKPOKYPBUIBIM KoHE MaKpOKYPBUTBIM. [loMUCTpyKTypaHbIH
MYyH/Iaii OeJiHyi MPaKTUKABIK TEXHOJIOTHS YILIiH KETKUTIKTI )koHe KoMmosurrepain
— MOJIMMEpPOCTOHIAPABIH KYPBUIBIMBIHBIH JKOHE KACHETTEPiHIH KaJIBIITACYBIHBIH
O0O0BEKTUBTI 3aHABUIBIKTAPBIH JKaKChl KepceTelli. MUKpOKYPBUTBIMHBIH KacHeTTepi
CYHBIK >KOHE KarThl (ha3zamapIplH >KaHACYbIHAAZ OONATHIH KYOBUIBICTApMEH
AHBIKTAJIA/IBI, SFHU TOJNTBIPFBIITHIH MOJIIEpPiHE JKOHE OHBIH UCIICPCHACHIHA,
MHHEPaJIOTHSIIBIK KypaMbIHa JKOHE OCTiHIH (DM3UKAIBIK-XUMISUTBIK OCIICEHIUTIriHe
OaitaHpICTHI [2].

MHUKpOKYpBUIBIM MAacCTHKaFa, MIMAKIEeBKAIApFa, KOMITO3MLMUIApFa TOH.
CoHOBIKTAaH MHUKPOKYPBUIBIMMEH  CHITATTAJIaTBIH  MaTepHaimap  HeTi3iHeH
nonuMepOeTOHAapAsl aly YVIIH OalaHBICTHIPYIIBl PETiHAE MaiJalaHbUIAIb,
ochUIaiIa MOMUMEpITi OalIaHBICTBIPFBIITAPBIH KAaCHETTEpi MHKPOKYPBUIBIMFa
TOH 3aH/IBUIBIKTaPMEH aHBIKTAJIA/IBL.

MaxkpoKYpbUIBIMHBIH KacuerTepi 0aliIaHBICTBIPFBIITAP/IBIH,
TONTBIPFBIITAPABIH, KACHETTEPIMEH JKOHE OJAapAbIH CaHIBIK KATBHIHACBIMEH
AHBIKTAJIA/IBI.

®ochop NUIAKBIHAH JKAaCATFAaH MHKPO TOJTHIPFBIIITEIH ~ KYPBUIBIMIBIK
KaJbINTACTHIPY KaOineri Oalikamaipl. 3epTTeylep KOpCeTKeHAeH, OacTarkel
KOMITOHCHTTEP/IIH apakKaThIHACBHIH, COHJAAl-aK IOJMMEPOCTOHAAPAbl OHIIPYIIH
TEXHOJIOTHSUIBIK PEXKHMIH ©3repTy apKbLIbl KYPBUIBIMHBIH KQJIBIIITACY POLECTEPIH,
MOJIMMEPOSTOHIAPBIH KYPBUIBIMBIH OHE OHBIH HETI3ri MaijanaHy KacUeTTepiH
peTTeyre 6oambl.

3epTTey HITHIKeJePiH TaakplIay. Docdop-nurak moaTMMepOeTOHIaPHIHBIH
KYPBUIBIMABIK TY31UTy epekmieniri (pocop MUTaKbIHBIH XUMUSITBIK KYPaMbIHA YKOHE
Kanbiknaran nonuddupnepain (ITH-1, ITH-3) tepmunannbik kapookenn (- COOH)
xoHe ruapokcun (- OH) tonrapbiabiH (Gochop HUTAKBIHBIH METAT OKCUATEPIMEH
(Ca, Mg, Fe) e3apa opekeTTecy MyMKiHAIriHE OalIaHBICTHI.

¥YcaK YHTaKTalfaH TONTBIPFBIINTE €HTi3y, COHJal-aK 1ipi arperatThiy
XUMMSUTBIK  OCJICEHIIITT aJIre3usulblK  OailflaHBICTApbl KYIICHTYTre J>KOHE COJ
apKpUIBl (PocOop-IUTaAK KOHTIIOMEPATHIHBIH OEpIKTIK CHITaTTaMallapblH apTThIpYFa
pIKan ereai. OHTaiIbl KaThIHAC!

/e = 0,65 0,8

MYHJIaFbl ¢ — TIOJIMMEP/IiH Maccachl, all ¢) — ycak yHTaKTainFaH Gpocqop muIarbIHbIH
Maccacel, (ocop-nuIak TOIMMEPOCTOHBIHBIH OEpiK MOHOJUTTI KYPBUIBIMBIH
KYpYFa aJJIbIH-aJIa aHBIKTAUTHIH KEHICTIKTIK JKaKTay TYpiH/Ae Y3IiKci3 KabaT Kypyra
BIKIIaJ eTeIi.

docdop-1mak  KOHTJIOMEPATBHIHBIH —~ MaKpPOKYPBUIBIMBIHBIH — KacHeTTepi
TyTacTaili  ajgfaHAa  TOJTBIPFBILITAPIBIH ~ KalTaMacblHBIH  THIFbI3ABIFBIMEH
anbIKTanaapl.  Docop-IIIakTel  MOJMMEPOCTOHHBIH ~ Opay  THIFBI3IBIFBIHBIH
koaddunmenti R=0,05-0,2, onbl Oaiinanpic KypbUIBIMBIHBIH KOHTJIOMEPATHI PETIHIE
CUMATTalpbl, SFHU THIPOTEXHHUKAJBIK KYPBUIBICTa KOJIIAHBUIATBIH OETOHIApFa
KaXXeT KYpbUIBIM. MareMaTuKaibIK XKOocHapiay 9IiCTepiHiH KeMeriMeH TaObUIFaH
dhochop-mutak  MOTUMEPOSTOHBIHBIH, OHTAMIBI KypaMbl OHTalIbl TakganaHy
KAaCUETTEePiHIH KellleHiHe ColiKec Kelelli, OYJI xKapy epeskeciH pacTaiibl.
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Kaszipri yakpITTa KaHBIKIIaFaH MOIMA(UP MOTUMEPIIEP] KOFapbl (U3UKATBIK-
MeXaHHUKAITBIK KacueTTepi 6ap MaTepraiap sl a1y TYPFHICHIHAH €H MePCIIeKTHBAIBI
Oonpim TaObutanel. [lomuadup MaTpunanapeiHa HETI3ACIATCH apMarypajiaHFaH
TTacTMaccaliap JISTUPJICHTCH KOHE OJIaH Jla Kol KapamnaiibiM OeToHmap OpeHIiHIH
Oipkatap OepiKTIK KepceTKIimTepiHeH acwim Tycedi. llommadup xyHenepiHiy
HETI31HIe TOJSAPIBIK MaTepHalgapFa MaKCHMAaJAbl anre3usIblK OepikTiri Oap
IIMaKJICBKANIAP albIHAJIbI.

ITH-1 maisIpsl STHIICHTIINKOIE KOHE MAJICHMH aHTHIPHII HET131HAET] Kbl
MaKcaTTarbl OpTO(TANATTHI CTUPOIABI OpTallad TYTKBIP KaHBIKMIAaraH Moluddup
HIaibIpiapbliHa JKaTaabl. XX-FachIPABIH OpTa TYCHIHAA OTAHJBIK ©HEPKICINTE
UTEPIreH allFalllKbl CEPUSIIBIK MOMUA(UpIi IIaliblp OOJFaHBIHA KapamacTaH, Oy
KYHAEpl TYTBIHY Kejemi OoOHbIHIIA OipiHINI OpBIHAA TYPFaH TYTHIHYIIBLIAP
apachIHJia TYPaKThI CypaHbIcKa ue Ooubin keneni. [TH-1 OpenaiHiH oChIHAaM )KOFaphI
TaHBIMAJIBUIBIFBIHBIH HETi3T1 ceOenTepi KOMAaHYABIH KapanaibIMABUIBIFEI MEH
BIHFAMJTBLTBIFBI, )KAKCHl OHIMIUTIK KOPCETKIMTEP1 KOHE KYHBIHBIH TOMECHIITT OOJIBIIT
Ta0butanel. [TH-1 maiieipel eHTi3inreH yAeTKimmeH Ae, VACTKImTeH Ae Oeiek
JKETKI31Iyl MyMKiH.

[Momuadupai Kyro xkoHe CiHAipy MOMu3(GUPII KOMIIO3UTTEP, TEXHOJIOTHUSIIBIK
KAaCHeTTepiHIH alyaH TYpJIUIIriHe, )KOFaphl AUAIEKTPIIK KOPCETKIMIiHEe, XHMHUSIIBIK
TO3IMIUTITIHE XKoHE KEH TeMIepaTypalbIK KYMBIC TUala30HbIHA OailIaHbICTHI, O
nered, 70-ren +80°C rpagycka aeiiiH, Oacka na KYHIbl KacHeTTepiMeH Oipre
SHEPreTHKA, PATUOTEXHUKA, DIICKTPOHIIBI XKOHE XUMUS OHEPKICIOiHE TanThipMac
OOJIBITI TaOBLIAEL.

bi3 o3ipyiereH KOMIIO3WIMIIAPAA TEXHOTCHIIK OHIMAEP KOJIaHBLIAIBI:
THIFBI3 (ochop IUIaKTaphl, MUPUTTIK OTTAp, KAa3aHIBIK MAHBI, (POCHOTHIIC KIHE
KBaPIIUT KAJJBIKTAPHI.

OHraitiel KacweTTepi Oap MarepHajapAbl alylbl KaMTaMachl3 ETCTiH
TOJITBIPFBIIITAP,IBIH CaHbI KOMITO3UIIMSHBIH JKaJIIIbl MacCaChIHBIH 75-85% Kypaiabt
JKOHE KOJIJIAHBUIATBIH TOJITBHIPFBIIITAD MEH TOJNTBIPFBINITAPIIBIH XUMUSIIBIK JKOHE
IPaHyJIOMETPHSIIBIK KYpaMbIHa OaiIaHbICThI.

Herisri (PU3KKAIBIK-MEXaHUKAIIBIK ~ KAaCHUETTEpiHEe colikec, oy
MOJMMUHEPATIbl KOMIIO3HIIUSUIAD OCETOH JKOHE METaul OeTTepiHe aare3usichl
JKOFaphl KOPPO3USIFA TO3IMIII KOPFAHBIC KaObIHIAPBIH OPHATYAA KOJIAAHBLIABI.

KopsoiTeiaabl. Kopposusa Te3imMi kaObIHAAPAbI OpHATYAA KOJIJaHBUIATHIH
MOJMMUHEPAN/Ibl KOCIAHBIH KypaMblH Taljay KOCMAHbIH Kypamiac OesikTepiHe
EHTI3UIreH KeHOip KOMIIOHEHTTepAiH Oenrii eKeHAIriH KOepceTTi, MBICAIbI,
dochorunc xoHe 3ekTpoTepModocdop NUTAKTaphl. AJaijga, OJapibl  OCHI
KOMIIO3UIMsIIap/ia 0acKa KOMIIOHEHTTEPMEH Oipre KOIaHy oJIapIblH MATIMJIEITeH
menriMzie KOpCeTeTiH KacUeTTepiH, aTan aTKaHIa Karalo Mep3iMiH KbICKapTYIbl
TOJIBIK KAMTAMAChI3 €TIIEH/I].

AnpIHFaH  TONMMEPMEpall  KOCHACBIHBIH ~ KAaCHETTEPIH  JKaKcapTyra
YHTaKTaIFaH 3JeKTpoTepModochop NUIArbIHIAFBI OKCUATEPIIH, KBAPIUTTI YCaK
3arTap MeH (hocOorurcTiH Koc OaimaHbICTapFa OTTETi, OAMIaHBICTHIPFBINI CYTET1
(monuaup 1maieIpel) OipIeCKeH acepi bIKIAJ €TTi, OCHUTANIIA ONAP/IbIH AlIbLIYbI
JKOHE (PU3UKABIK-MEXaHUKAJIBIK CUIIATTaMAIaPbIHBIH KOFapbLIaybIHA BIKIAJ €TTi.

JKorapela aTamraH marepuaiiapabl KaOeNbiK >KeIUIepliH YHFbIMaaphbl,
KOJUIEKTOpJIap, APEHAXKIBIK KyObIpiiap, ipreractap, COHuai-aK KOFapbl arpeCcCHBTI
opTa JXKOHE TYPaKThl TO3Y HEMece TO3y KYKTeMesepl KYIICHIeH jKaraadbIHIa
naianaHpUIaThIH JKaOBIHAAP, NIMaKIeBKalap, MACTUKTEP pETiHAE MalalaHybl
YCBIHBLIA/IBL.
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C.K. Hypneucos?, I.M. Basanuesa?, C.T. flyiiceHb6aesa’
ITapasckuil peauoHansHeild yHusepcumem um. M.X. flynamu, Tapas, Kazaxcmax

NOJIMMEPMMUHEPA/IbHbIE KOMNO3ULUWUN U NMOJIMMEPBETOHbDI
HA OCHOBE TEXHOTEHHbIX MPOAYKTOB

AHHOTauma. B cTtatbe npuBoantca WHPopmauma 06 3sdpdeKTUBHbIX cnocobax,
MOBbIWAIOWNUX A0JTOBEYHOCTb CTPOMUTE/NbHBIX KOHCTPYKLMM, C BbICOKMM arpeccvBHbIM
BO3JeicTBUEM pasNNYHbIX TEXHONOrMYECKUX cpe. Monvmep6eToHbI n
NOMMEPMUHEPA/IbHBIE KOMMO3ULMM 06134at0T BbICOKOM MPOYHOCTBIO XMMUYECKOM
CTOWKWIA, He Tpebylowmnx AOMNONAHUTENbHON XMMWUYECKOW 3alMTbl, MeHee TPYAOEMKM U
3HEProemKMm.

Kniouesble cnosa: noAnmep6eToHbl, noanmepHoe ceasylouee

noIMMEPMUHEpPaAZibHbleé KOMMNO3UUWK, NONMMEPPACTBOPbI, MPOYHOCTb, AO0/ITOBEYHOCTDb,
NOo/IMMEPHbIE CMO/TbI.

S.K. Nurpeisov?, G.M. Bayalieva?, S.T. Duysenbayeva'’
1M.Kh. Dulaty Taraz Regional University, Taraz, Kazakhstan

POLYMERMINERAL COMPOSITIONS AND POLYMER CONCRETE
BASED ON MAN-MADE PRODUCTS

Abstract. Information is provided on effective methods that increase the durability
of building structures with a high aggressive impact of various technological environments.
Polymer concretes and polymer-mineral compositions have high chemical resistance, do
not require additional chemical protection, are less labor-intensive and energy-intensive.

Keywords: polymer concrete, polymer binder, polymer-mineral compositions,
polymer solutions, strength, durability, polymer resins.
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RHEOLOGICAL PROPERTIES OF POLYMER-MINERAL
COMPOSITIONS

Abstract. The authors studied polymer-mineral compositions based on unsaturated
polyester resins PN-1, PN-3 and various fillers - by-products of the phosphorus industry.

Keywords. composite building materials, quartzites, pirated oat, industrial waste,
polymer concrete, structure, binder, fillers.

Nurpeisov SK., Medetov A.K. Rheological properties of polymer-mineral compositions //
Mechanics and Technology / Scientific journal. — 2023. — No.2(80). — P.11-14.
https://doi.org/10.55956/LS 77919

I ntroduction. Modern production of competitive building materials involves
the full acceleration of scientific and technological progress, the creation and
introduction into construction practice of new efficient materials and intensive
technologies using by-products and industrial waste, providing significant savings
in raw materials, energy and labor costs while improving the quality and durability
of products.

The primary task of modern building materials science is the creation of
efficient and economical materials with predetermined properties and rational
technologies for their production in the best way, this problem is solved in the way
of obtaining composite materials based on mineral, organic, metallic and other
binders.

The authors studied polymer-mineral compositions based on unsaturated
polyester resins PN-1, PN-3 (produced in the Russian Federation) and variousfillers
- by-products of the phosphorus industry.

Conditions and methods of resear ch. The curing of polymer compositions
in most cases occurs in the following stages [1-3]. During polymerization, a small
number of crossinks are initialy formed. at this stage, the composition is still
sufficiently elastic, relaxation processes easily proceed init, and there are practically
no internal stresses. As crosslinking continues, the number of crosdinks increases,
the rigidity of the composition increases, and finaly, there comes a point when a
product with a very three-dimensional structure is formed. By this time, shrinkage
deformations and temporary internal stresses reach their maximum values.
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At the sametime, it should be noted that the absol ute val ue of shrinkage is not
a criterion for internal stresses. With greater shrinkage and a small modulus of
elasticity, internal stresseswill be insignificant.

Low shrinkage in materials with a high modulus of elasticity causes
significant internal stresses.

Resear ch results. For filled polymer compositions, this picture is even more
complicated. Anincrease in the degree of filling the system with quartzite,
phosphorus slag, pyrite cinder and many other fillers leads to a significant decrease
in the shrinkage of the polymer composition (Fig. 1).

V., %
10
8
6

1
4 2
2 — 3
0 50 100 150 200 250 300X

1 - quartzite fines; 2 — pyrite cinder; 3 — dense phosphorus sag.

Fig. 1. Dependence of volumetric shrinkage (y) on the degree of filling (x) and the
type of filler

If we assume that shrinkage stresses depend only on shrinkage deformations,
then the introduction of minera fillers should lead to a sharp decrease in shrinkage
stresses.

However, this assumption does not take into account the corresponding
increase in the elastic modulus and more adhesive bonds due to the formation of
ordered supramolecular structures.

With an increase in the degree of filling, the elastic modulus increases faster
than shrinkage narrows (Table 1).

Tablel
Influence of the degree of filling with quartzite filler on shrinkage, modulus of
elasticity and internal stress of the composition

Degfree \[/)(; Volume | Shrinkage | Modulusof | Incressein Internal
Binders filling strength shrinka | reduction, | elasticity, mod_ul_us of | stresses,
% ! MPa ! ge, % % MPa10 elagticity, % MPa
0 125 9 100 100 2.4 -
50 116 7.75 116 137.5 3.3 -
100 137 7 128.5 221 5.3 -
PN-1 200 138.5 5.3 170 337.5 8.1 -
300 134 4.5 200 437.5 10.5 -
400 131 4 222 480 11.5 -
600 76 - 304 7.3 -
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Thus, for filled systems containing 300% by weight of the filler, shrinkage
compared to an unfilled system decreased by about 2 times, and the elastic modulus
increased by 4-5 times [4-5].

The limiting critical values of shrinkage interna stresses, depending on the
type and amount of mineral fillers, are givenin Table 2.

Table 2
Influence of various fillers and limiting critical internal stresses, MPa
Filler content, %
Filler 0 | 50 | 100 | 200
Resin PN-1

Quartz fines 2.5-2.7 35 4.8 9
Pyrite cinder 2527 3.2 45 9.6
Phosphorus slag 2527 3.1 1 -

Discussion of the results. The introduction of mineral fillers into the
thermosetting resin (PN-1), regardless of their type, significantly reduces the
shrinkage of the polymer composition. At the sametime, suchfillers asfine quartzite
and pyrite cinder are highly active and are able to specifically interact with the
binder, accelerating polymerization processes and causing a significant increase in
shrinkage stresses.

Phosphorus dag, as a less active filler, dows down the polymerization
process, reduces shrinkage stresses in the system while reducing adhesion (Table 3)

Table3
Phosphorus slag and adhesion
Content
Phosphorus slag, % 0 50 100
Adhesion, MPa 14-16 10.5-12 8-9

Thus, the maximum value of adhesive bonds and cohesive strength of the
polymer are determined by the minimum value of shrinkage stresses.

Therefore, one of the ways to obtain high-strength, reliable, and durable
polymer compositions is to find possible ways to reduce temporary and residual
shrinkage stresses.

Conclusion. The results of research and experimental semi-production
verification showed that, with optimal compositions and the correct technological
regime for obtaining polymer compositions, they can be successfully used as thin-
layer wear-resistant coatings for reclamation and hydraulic structures.
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MNONNMEPMUHEPANADIK K¥PAMAOAPAbIH PEO/IOTUANDBIK KACUETTEPI

AHpaTna. *Kymbicta PN-1, PN-3 KaHblknafaH noanadupni Wwanbipaap KaHe apTypi
TONTbipFbiWTap — ¢dochop eHepkKacibiHiH, Kocankbl eHimaepi HerisiHaeri nonumepi-
MUHepanabl KOMNO3MLUMANAPAbI 3epTTey KapacTbIpblifaH.

TipeK ce3gep: KOMNO3ULMANBIK KYPbIIbIC MaTeEpPUaAnAapbl, KBAPLUTTEP, TEXHOTEHAK
KaNAbIKTap, NOMMePBETOH, KYpPblibiMbl, 6aliNaHbICTbIPFbIWTAP, TONTbIPFLILLTAP.

C.K. Hypneucos?, A.K. MegeTos?
Tapasckull pecuoHansHeill yHusepcumem um. M. X. ynamu, 2. Tapas, KasaxcmaH

PEO/IOTMYECKUE CBOMNCTBA MNOJIMMEPMWHEPA/IbHbIX KOMMNO3WULUA

AHHOTauma. B paboTe paccMOTpeHbl WCCAef0BaHUA MNOAMMEPMUHEPasbHble
KOMMO3NUMN Ha OCHOBE HEHACbIWEHHbIX NoAnadupHbIXx cmon MH-1, MH-3 1 pasanyHble
HAMONHUTENU — CONYTCTBYHOLWME NPOAYKTbl $OCHOPHOM NPOMBILLIEHHOCTHU.
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TEXHOTEHHbIE OTXOAbI, NOMMePOETOHbI, CTPYKTYPA, CBA3YLLEE, HANOAHUTENN.
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KOMIP BAWBITY KAJJABIKTAPBIHBIH ®PAKIIASIIBIK
KYPAMBIHBIH KEPAMUKAJIBIK KABBIPFA
MATEPHAJIIAPBIHBIH KACUETTEPIHE OCEPI

Anparna. Kaparaans! sxoHe ExibacTy3 kemip KeH OpBIHIAPBIHBIH KeMipIi OaibITy
KaJIBIKTAPBIHBIH XAMUSUIBIK, MHHEPAJIOTHAIBIK JKOHE XHMHUSUIBIK KypaMBbl 3€pTTENIi.
Kewmipmi 6afipity kKanaeikrapsia 0,14-0,315 MM-1eH a3 yHTaKTay Ke3iHIe KaKeTTi KalbIITay
JKOHE KYWIIpy KacHeTTepiHe KON JKeTKi3inreHi aHbIKTangsl. Yurirepai  1000°C
TeMIeparypaga KyHmipy Ke3iHme >KOFapbl OEpiKTiK MoHIEpiHE JKOHE CYABI CiHIpYIiH
JKETKITIKTI TOMEH KOPCETKIIITepiHe KOJ JKeTKi31Ie i

[Micimaeny temmneparypacbiabiH 1050°C neifiH xoFapbliaybl CBIFBUTY OEpIKTITiH OJaH
opi apTTBIpYFa KOHE CYIBIH CiHYiH ToMeHaeTyre kemekrecemi. 0,63 MM (GpakusACH YIIiH
yirinepaig Makcumanael oepikriri 17,1 MIla, 0,315 MM ¢pakiusice! yurin — 22,7 MIla, 0,14
MM pakumsicel ymin 25,4 MIla ,cy ciHipimainik coiikecinme 15,6, 13,4 xone 12 ,2%
Kypaubl.

Tipek co3aep: keMip OalbITy KaIIBIKTAPHI, KEPAMUKAIBIK KaOBIpFa MaTepHaJAaphl,
ApTUIUIAT, KYHAIPY, OCPIKTIK, THIFBI3IBIK.

JKyeinicos M.T. Kemip baiivimy KanoblKmapulHbly GPaKyusiiblk KYPAMbIHbIY KePAMUKATbIK

% Kabwipea mamepuandapolivly Kacuemmepine acepi [Momin] | M.T. )XKyeinicoe // Mexanuxa
oicone  mexnonozusinap /  Foueimu  ocypnan. — 2023, — MNe2(80). — 5.15-21.
https: //doi.org/10.55956/CZDP5801

Kipicne. KaObipranblk KepaMHKaIbIK MaTepuaggap FHUMaparrap MeH
KYPBUIBICTApP/BIH YK KOTEpTill, 63 CcaJlMarblH KOTEPETiH KOHE KOTEePMEHTiH
KaObIprayiap MeH 0acka J1a JIEeMEHTTEPIiH KanTay KoHe KajlayFa apHaJIFaH eH KoHe
KYPBUTBIC MaTepHaIIapbIHBIH Oipi 00BN TaOblIambl. KepaMuKabiKk MaTeprangap
JKOFapbl (PU3NKAIBIK-MEXaHUKAJIBIK JKOHE KBUTYy-(OM3HKANBIK KAcHETTEpi, COyNeT
MOHEPJILIIT JKaFbIHAH KYPBUIBIC HAPBIFBIH]IA KETEKII1 OpbiHFa ue [1].

Kazipri ke3ge aca yIKeH MejmIepieri KaaabIKTapAbelH Oipi OO KeMmip
OHIIIPY KaJIIBIKTaphl OOJIBII ecerresei. Omnap yHiHgi peTinge
CaKTaJIBII, TEPPUKKOHUKTEP TYPiH/e Maiiaa 6omasl [2-3].

Tabury MMKI3aTTBIH KOJIEMiHIH a3ailyblHa OalIaHBICTBl KEpaMUKAaJIBIK
KipHim eHAipiciHae NalgamyHyFa >Kapamzael ipi Kejemaeri Kemip OalbITy
KaJIJIbIKTapbIHA KBI3BIFYIIBUIBIK KOTI Oaiikanasl [4].

3eprrey Hbicanel — Kaparauaer (KPF) xome Ekibacty3s (EKbB) ken
OPBIHAAPBIHBIH KeMip OalbITY KaJbIKTapHhI.
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3epTrTey ApTTapbl MeH JaicTepi. bynm kympIicTa KaOBIPFaIBIK
KepaMUKAIBIK KIipIiI eHAIpICI YIIiH MHKi3aT MAaTepHAIAAPBIH aly MaKCaThIHIA
KeMip 0alfbITy K€H OpbIHIApbIHAA OHAIPUIETIH MIMKi3aTTaH naiaa 0oJaTeiH OalbITY
KaJIBIKTAPhIH Mai1anany MyMKiHIIriHEe 3epTTey Kyprisinai (1-kecre).

KaObipranbslk KepaMuKanblK KipmimTiH Kacuerrepi MEMCT 530-2012
«Kepamukanblk Kipmimn xoHe Tac. JKanmbl TEXHUKAIBIK IIApTTapy TajlanTapbliHa
COMKEC aHBIKTAJIFaH.

3arraii Kypambl OoiipiHma Kemip Oaiibity Kammeikrapel (KBK ) oprypmi
MUHEpalAbl KocnanapAaH, ca3 OajIIbIKTap MEH KeMip KalJIblKTapblHAaH TYpPajbl.
Kewmip keH opbIHIapbIHAA OHIIPIIETIH KOMip OalbITY KalIbIKTapbIHIA ApTHIUIUTTED
MeH kemipm aprumarrep (44-ren 83%-ra neitin), kymrac (oprama 6,3%),
aneBponutTep (oprama 14 %) »xoHe kapboHaTtTap (oprama 2,5%) xesmecemi (1-
kecte). Bynan 6acka, myHaait Kaisasikrapaa 10 -28% neitin kemip kezaeceni [1-4].

AprumuTTepIiH Heri3ri 06eiriH ca3 OaIImbIKTEl MUHEpaIaap — THAPOCITIONa
MeH KaOIIMHUT Kypaias! (2-3-kecrernep).

Kecre 1
Kaparangsl sxoHe ExibacTy3 kemip 0aiibITy KaJIABIKTAPBIHBIH MUHEPAIIBI Kypambl
Kewmip Munepangap memnmepi,%
KEeH Kaonmu- | I'mapocmona | Xnopur | Keapy | [ama | T'etur | backanap
OpHEI HHUT IIIATHI
KPF 15 24 8 38 7 5 3
EKB 16 23 7 37 8 5 3
Kecre 2

Kemip 6aitbITy KamIbIKTapbIHBIH XUMUSIIBIK KYPaMBbI
Kewmip Oxcuarep memmepi,%
KEH Si O | A | 203 | F&s03 | CaO M gO Na,O K20 Ti O, SOs3 K.
OpHBI
KPF 64,8 | 11,05 | 4,56 51 14 2,1 16 | 0,74 | 048 | 2,6
EKB 625 | 11,46 | 454 | 49 1,3 19 15 | 064 | 052 | 28

1-cyperre keMip OaWbITy KajAbIKTAPbIHBIH AU(QepeHIanabl TEPMUSIBIK
Tajgaysl Oepiired. OpraHMKaJbIK 3aTTap/AbIH BIIBIPAYBIMEH YKOHE TOTHIFYbIMEH
OaitmanpicThl 332 xoHe 478°C exi 3k3093dexT Oaiikananpl. KaomuHUTTIH 0OTyBI
557 °C-ta »nposddexrimen, an 780°C-tarbl 3HAO03PdEKT KapOOHATTapAbIH
JUCCOIUAIMICBIMEH OaitianbicThl. MaccaHbiH xoranysl 11,9% Kypaiiasl.

Cyper 1. Kemip OaiibITy KalABIKTapbIHBIH AU(GepeHInaNbl TEPMUSIIBIK Tallayhl
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Yoarinepni pentrennik asansik Tangay (2-cyper) KepceTKeHael OacTamkbl
KBK kBapm, cuaepur, IOJIOMHT, KAOJWHUT, nama ImmmaTel Oonca, 1000°C
TeMmIeparypaaa KyWIipiireH KepaMuKaHblH OCpiKTIriH KaMTaMachl3 €TEeTiH KBapll,
OpTOKJIa3, FeMaTHUT, KPUCTOOAINT JKOHE MIBIHBI (pa3aHbIH OOMYBIH KyoJlaHIBIPaIbL.

KBK vyiiaginepae 70-400 MM emmiemzl ipi KeCceKTep TYPIHAC CaKTalaipl.
Omapra TeXHOJOTHSUIBIK KacweTTep Oepy VIIiH oJlapAbl YCaKTay jKoHE YHTaKTarl,
KaJBINTAY KOHE KYWIIpy KacHeTTepiH 3epTTey KepekK.

a) 6acranksl 06) 1000°C kyinipinren
Cyper 2. Kemip 6aifbITy KaIBIKTAPBIHBIH PEHTTEHOTpaMMaliapbl

«Exkibacty3» xemip keH opHbIHBIH KBK KypamMbIHAa HETi31HEH BUTFaIIbUTBIFBI
4,1-5,2% 6onateH ca3 OaIMIBIKTEl MUHEPAT-apTH/UIATTI 3€PTXaHANBIK YCATKbIIITA
Malinananein sxone 1,25, 0,63, 0,315 xone 0,14 MM caHpuIaysapsl O0ap elieKTep
apkbutbl enekteH oTki3unmi. 100% KBK 6ap kepamukanbik kommosunusiiap 19-22%
MeJIILEPiHAe Cy KOCTIAaChIMEH AalbIHAIIbI.

Ommemi 100x50%20 MM Toxxipubenik yarinep xoue emmemi 50x50x50 mm
KyOTBIK yirinepi skacanabl. Kansinraynan keiinri yarinep ayaga 12 carat GOMbI
KaJIBIPBUIBIN, cojaH KediH kentipy mkadeza 105-110°C temmeparypaana
kentipinmi. Kyhaipy 3eprxanansik Mydensai ssektp neminze 850-1050°C
TeMIieparypajaa MaKCUMaIIIbl TeMIeparypaia | caraT ycrail OTBIPBII KYPTi3iiii.

KipmimriH Kejieci TEXHOJOTHSIBIK KACHETTePl aHBIKTAIABL: KaJIbIIITay
BUTFAIIABUTBIFI; HUTIMIUTIK CaHBI, ayallbIK II6TYi; KENTIpiNTeH KipHmilmTiH OepiKTiK
mreri. 3-xecrene KBK op Typmi QpaknusiapblHaH KacalifaH KepaMHKaIBIK
KIPHIIITIH TEXHOJOTUSIBIK KACUETTEPIHIH KOPCETKIIITEP] KEATIPUITEH.

Kecre 3
KBK Herizinjeri KepaMUKaJIbIK Maccajlap/IblH KaJIbIITay KACUETTEpPl

Dpaxius Macca Winimpainix lery,% Hluki
OJIIIIEM1, MM BUIFaJIIBIFEL, %0 CaHbl KipIiImTig
R., MITa

1,25 18 46 0,8 0,78

0,63 19 6,1 1,7 1,14

0,315 20 8,2 29 1,74

0,14 21 11,3 3,8 2,68
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3epTTey HITHiKesepi :koHe oJapabl Tajakeuiay. KbBK ryitipmrikrepinin
oINIIeMi a3zaiffaH cailblH  KaJbIITaIaTblH KOCHa ajy YIIiH Cy aFbIHBIHBIH
KOFapbUIayblHAa OKeJeTiHAIri aHbIKTanapl. 1,25 sxoHe 0,63 MM (pakuusiapbiH
Koimany mamamed 4,3 jkoHe 5,8 TOMEH IUIaCTHKAIBIK Maccalapibsl Ca3Jbl
0aifTaHBICTHIPFBIIITAPIBIH Taii1a 00TybIHA BIKITAT €TETIH TUCTIePCTi OOIeKTepAiH
a3apiFbIH  KepceTteni. Ommemi 0,315 sxone 0,14MM  QpakuusimapAsl KoJdAaHy
MacCaHbIH TIACTUKAIBIK CaHbIH 8,4 sxoHe 10,9 sxoFapbuIaTyFa KO JKETKi3elli KOHEe
aKaychI3 KipIIII aryFa MyMKIHAIK Oepe/ti.

KenTipy mponecin 3eprrey KBK ¢paknusceiHbiH KeneMiHiH ToMeHAeyiMeH
ayaJsbIK IIeryi }KOFapbUIaWTBIHBIH KOpCeTTi. 1,25 MM (pakuusHbI KOJIaHFaH Ke3/1e
ayanslk 1meryi 0,8%, am 0,14 mm ¢pakmusma — 3,8% xkypaiimel. bynm ycak
OeJmeKTepIiH KaKbIHIACYbIHA JKOHE MIMKI3aTTHIH THIFBI3 KYPBHUIBIMBIHA SKEJIETIH
ca3/ibl OaIaHbICTHIPFBILITHIH MOJIILEPi apTHII KeJle dKaTKAHBIH KOPCETEIi.

Kenripy mnpomecinme Koarymsamus KYPBUIBIMBIHBIH — KOHICHCAIIHSITBIK
KYPBUIBIMFa aybICYBl OaliKaliaIbl, HOTIKECIHAE MHKi3aTThIH OepikTiri 0,7 Mlla-man
1,6 MIla-ra neitin apramel. Byn kepceTkimTep opTalia IUIACTHKAIBIK ca3gaH
KacaFaH KipHilke ykcac.

KBK nmaiisiaanrad KepaMUKaIbIK KipITIIITiH KYHIIpy KaCHETTepl TEPMUSIIBIK
KEHEI0 KOPCETKIIIi J)KoHE (bM3UKAITBIK-MEXaHUKAJTBIK KaCHUETTEPIHIH,
MUKPOKYPBUIBIMIIBIK, IEPEKTEP/iH 63repyi OOHbIHIIA OaFranaHIbl.

ChBI3BIKTBHIK ~ ©TIIEeMICPAiH ©3repy KHCBHIKTapel kepceTkeHned 800°C
TeMrieparypara neiin keHero, an 800°C-taH KeiliH KapKbIHABI MIOTy OacTarKbl
y3uIHABIFEL 50 MM GonaTeiH yarinepae 0,63 0,315 sxone 0,14 MM ppakuusiaps! yirid
coiikecinme 1,0, 1,7 xoHe 2,8 MM Kypaiiipl. ONeMaepaiH YJIFarobl KBapUTHIH
OMIMMOP(THI TYPJICHYIMEH, OPTaHUKAJIBIK, 3aTTapIbIH KYHIiN KeTyiMeH, TeMip MeH
ca3 MUHEPAJAAPBIHBIH KOCBUIBICHIHBIH JETUpaTalusachiMer Tycingipiaeni. 800°C
JKOHE 0/1aH Ja ke TemriiepaTtypaza mery KBK kypambeIHIarsl ca3 MUHEpaiapbIHBIH
IIBIHBUIAHYBl KOHE BIABIPAY TMPOLECTepiHe OalIaHBICTHI CYHBIK  (pa3aHBIH
miciMIeITyl MEeH ecy MpoleciHiH OacTamyslH najenaeai (3-cyper).

CBI3BIKTHI ©3repictep, MM

1-0,63;2-0,315;3-0,14

Cypert 3. Optypii (pakuusiapaarsl KeMip 0albITy KaaabIKTaphl HEeTi31HIer1
KepaMHUKaJBIK YITUIEpIiH TeMIieparypara OailaHbICTI YIIFailybl )KOHE Ieryi

1100°C ke3inge 0,14 MMm-neH a3 Gppaknus yIIiH MaKCUMaJIIbI Wery — 2,8 MM
Kypaiapl. By cinTimik, Temip JKoHE KaJblMi  KOCBUIBICTAPABIH OajKybIHAH
OaJIKbIMaHBIH MaKCHUMaJIZbl MOJIIIECPIHIH Haiaa 00yblHa OaiaHbICThI. 4-KecTele
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kepamukanblK KipmimTiH KBK op Typmi ¢pakuusisik Kypamra OaiaHbICTBI
(bu3NKaIBIK-MEXaHUKAJIBIK KACUETTEPiHIH: OpTalla ThIFbI3BIK, OTTHIH II6TYyi, CyIIbl
CIHIpY oHE CBIFBUTY Ke3iHAer1 OepiKTiK IIeri e3repyi KenTipiiareH.

Kecre 4
KBK nerizingeri kepaMAKaJIBIK KipITIMTIH (U3HKaTBIK-MEXaHUKAIIBIK KaCHETTEP1
dpaxuys T, °C p, r/em® Vor, Y0 W, % Rex, MITa
OJIIIIEMI, MM
0,63 850 1,68 1,2 214 10,1
900 1,71 2,8 18,2 14,2
950 1,73 3,2 17,3 18,3
1000 1,75 3,6 16,1 15,2
1050 1,78 3,8 15,6 17,1
0,315 850 1,71 24 19,7 12,3
900 1,73 3,2 17,6 17,1
950 1,75 3,8 154 19,5
1000 1,77 41 14,7 20,8
1050 1,78 43 134 22,7
0,14 850 1,72 2,6 17,9 131
900 1,76 3,3 15,8 19,1
950 1,77 3,9 13,6 21,4
1000 1,79 4.2 11,8 231
1050 1,81 44 12,2 254

900°C TemmepaTypanma yiaTiIepAl KYHAipy Ke3iHae >Korapel OepikTik
MOHJIEpiHE JKOHE CYIBl CiHIPYIiH JKETKUIIKTI TOMEH KOPCETKIIITepiHe KO
xetkizineni. Ilicimageny temneparypacwiablH 1050°C meiiiH KeTepilyi CBHIFBLTY
OCepiKTITiH O1aH 9pi apTTHIPYFa JKOHE CYBIH CiHYiH TOMEHIETYyTe bIKnan erexi. 0,63
MM (pakmusACHl YIIiH YIrutepaiH mMakcumanisl Oepikriri 17,1 Mlla, 0,315 mm
¢bpakuusicel yurin — 22,7 MIla, yurin 0,14 mm 25,4 Mlla coiikeciame 15,6, 13,4 sxxone
12,2% cynsl CiHipY KOpCETKIIITepi.

Kopsoiteiaabl. Ocbuaiiima, KaTThl Tac TOpi3li KeMip 0ailbITy KalIbIKTapblH
0,14-0,315 MM ¢pakuusceiHa JA€HiH YHTaKTay KakKeT, Oyl KepaMUKAaJbIK
Maccajap/bl KaKChl KalbITay JKOHE KYHIIpy KacHeTTepiMeH anyFa MYMKiHJIK
oepei.

OnebuerTep Tizimi
1 Cropoxenko, [U. IlepcreKTHBEl OTEYECTBEHHOIO MPOHM3BOJCTBA KEPAMHUYECKOTO
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C.57-61.
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Mamepuan peoaxyusza 19.05.23 mycmi.
M.T. yruHucos
Camb6aes YHusepcumem, 2. Aamamel, KazaxcmaH

BNMAHUE ®PAKLMOHHOIO COCTABA OTXOA0B YI/IEOBOTrALLLEEHUA
HA CBOCTBA KEPAMUYECKUX CTEHOBbIX MATEPUA/IOB

AHHoOTauma. NcnefoBaHbl XMMUYECKUA, MUHEPANOTUYECKUI U XUMUYECKMIA COCTaB
oTX040B yrneoboraweHna KaparaHAMHCKOrO M JKMBACTY3CKOrO  MECTOPOXKAEHUN
yrnsa.BABNEHO 4YTO Mpu M3MenbYeHui oTxomoB yrneoboraweHua meHee 0,14-0,315 mm
A0CTUratoTCs HeobxoauMble GOPMOBOYHbIE U 06KMroBble cBOMCTBA. Mpu 06kure o6pasuos
npu TtemnepaTtype 1000°C AOCTMratoTCsA BbICOKME 3HAYEHWA MPOYHOCTM U A0CTATOYHO
HU3KMe NoKa3aTeNn BOAOMNOI/IOWEHNA.

MoBblweHNa TemnepaTypbl crnekaHus Ao 1050°C cnocobcTByeT AanbHelwemy
YBEMYEHUIO MPOYHOCTU MPU CXKATUM U CHUXKEHUIO BogonoraoweHusa. MaKkcumanbHas
NpPoYHOCTb 06pa3LoB Ana ¢pakumm 0,63 mm coctasnsaeT 17,1 MMa, ana ¢parkymm 0,315 mm
— 22,7 MNa, gna dpakumm 0,14 mm 25,4 MMa npu Bogonoraowenun 15,6, 13,4 n 12 ,2%
COOTBETCTBEHHO.

KnioueBble cnoBa: oTxoAbl yrneoboraweHuns, KepaMUYecKuii KMpnuY, apruiaumr,
npeccoBaHWe, 06U, NPOYHOCTb, NOTHOCTb.

M.T. Zhuginisov
Satbayev University, Almaty, Kazakhstan

THE EFFECT OF THE FRACTIONAL COMPOSITION OF CARBON ENRICHMENT
WASTE ON THE PROPERTIES OF CERAMIC WALL MATERIALS

Abstract. The chemical, mineralogical and chemical composition of the waste of coal
enrichment of the Karaganda and Ekibastuz coal deposits are investigated.It is stated that
when grinding carbon enrichment waste less than 0.14-0.315 mm, the necessary molding
and firing properties are achieved. When firing samples at a temperature of 1000°C, high
strength values and sufficiently low water absorption rates are achieved.

An increase in the sintering temperature to 1050°C contributes to a further increase
in compressive strength and a decrease in water absorption. The maximum strength of the
samples for the 0.63 mm fraction is 17,1 MPa, for the 0.315 mm fraction — 22,7 MPa, for
the 0.14 mm fraction — 25,4 MPa with water absorption of 15.6, 13.4 and 12.2%,
respectively.

Keywords: enrichment waste, ceramic brick, mudstone, pressing, firing, strength,
density.
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STRENGTH AND DEFORMATION CHARACTERISTICSOF SLAG
CRUSHED STONE OF COAL THERMAL POWER PLANTS

Abstract. The fractionability and modulus of deformation of individual fractions of
ash and dlag crushed stone samples (in a dry and saturated state) taken from the dumps of
Novosibirsk CHP-3 (burning coals of the Kansk-Achinsk coa basin), aswell as Novosibirsk
CHP-2 and Seversk CHP (burning coals of the Kuznetsk coa basin) were determined. to
assess the factors affecting the mechanical strength of ash and slag rubble, calcination losses,
the content of hazel and needle particles, dusty clay particles and clay in lumps were
additionally determined.

The difference in the mechanical strength of samples of material of different genesis
was revealed. The graphs obtained during the tests are evaluated, on the basis of which the
characteristics of the deformability of the material (at different sizes) are calculated. The
factors influencing the mechanical strength of ash and dlag rubble are determined.
Dependences linking the deformation parameters of ash and slag rubble and the results of
determining their fractionability are obtained.

Some mechanical and physical parameters of ash and dag rubble have been
established, based on which the directions of possible application in the construction of
highways have been clarified. A mathematical

dependence has been found for predicting the deformation modulus of ash and dlag
rubble, which is necessary for the design of structures made of this material.

Keywords. construction, motor roads, road pavement, ash and slag mixtures, slag
crushed stone, crushability, deformation modulus.
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Introduction. One of the main sources of heat and electricity production
worldwide is fossil coal [1-5]. A significant part of energy industry experts are of
the opinion that aternative energy sources are the future of energy, however,
according to experts, in the coming decades there are no prerequisites for a global
change in approaches to energy production, which means that coa will remain [6].

Coal burning in boilers of thermal power plants is associated with the
formation of 10 to 50% of heat generation waste (by—products) — ash slag (fly ash,
ash-slag mixture - ZSHS, microspheres). In the Russian Federation, over 24 million
ash and dag wastes (ASH) are generated annualy, which is 40% of all industrial
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waste [2]. According to experts, in the Russian Federation only 8-10% of the ash
slag formed during the year is disposed of (in some countries up to 100%), most of
it is placed on specialized hydraulic structures — ash dumps [6].

The technology of storage of ash waste in ash dumps has a number of serious
drawbacks:

- in the summer, the surface of the ash dump can dust and pollute the
surrounding area;

- the placement of ash dumps requires the exclusion of suitable land from
€conomic turnover;

- storage of waste in dumps is associated with the risk of collapse of dams,
which lead to catastrophic disruption of ecosystems in the event of accidents [3-5]
(despite the fact that studies have proven the safety of this class of materials) [6].

In addition, ZSHS is a material with special properties, the use of which is
possible in many areas of the economy: reclamation of farmland, extraction of
aluminum compounds, production of rare earth elements manufacture of composite
materials, production of concrete [6], construction of highway structures and
construction of ground structures.

The purpose of the study is to assess the mechanical strength of ash and slag
rubble and determine the factors affecting it.

To achievethe goal , severa tasks have been set:

- determine the fractionability of fractionated ash and dag crushed stone from
the burning of Kansk-Achinsk and Kuznetsk coals;

- determine the deformation characteristics of ash and slag rubble;

- conduct tests to identify losses during calcination, the content of bream
particles, clay in lumps and the content of dusty particles that may affect the
properties of crushed stone;

- analyze the results obtained and determine the factors affecting the
mechanical strength of crushed stone.

Research methods and conditions. The most common ASM in the Russian
Federation are ash dlags from the burning of Ekibastuz, Kuznetsk and Kansk-
Achinsk coals. The formation of coarse-grained dag is more typical for therma
power plants operating on Kuznetsk and Kansk-Achinsk coals. Therefore, the
following were selected for the study

- Novosibirsk CHPP-2 (the station operates on Kuznetsk coal, dense slag is
formed in the boilers);

- Novosibirsk CHPP-3 (the station operates on Kansk-Achinsk coals, dense
dlag isformed in the boilers) [6];

- Seversk CHPP (the station operates on Kuznetsk coal, porous lag is formed
in the boilers).

Three types of ash and slag crushed stone were studied in the experiments:
dense dlag of the Novosibirsk CHP-2, dense slag of the Novosibirsk CHP-3 and
porous slag of the Seversk CHP. The appearance of the materials under study is
shownin Fig. 2.

The crushing capacity of the selected ash and dag crushed stone was
determined according to the GOST 8269.0-97 method by testing samples of ZSM
prepared in the laboratory. «Samples of ordinary ash and slag crushed stone were
dried from constant humidity and divided into standard fractions of crushed stone
(5-10; 10-20; 20-40 mm in size) by sieving the material on appropriate sieves. Part
of the sample material waskept in water for 2 hoursfor further testing in a saturated
state.
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Tablel1
The chemical composition of the materials exposed to the research (ASM)» ©1,

Type of Chemical composition by oxides, % by weight (including LOI)
burntcoal | SO, | AlOs3 | Fex0Os | CaO | MgO | K20 | NaO | SOs | LOI
Bituminous 50- | 1830 | 4-15 | 2-10 | 05 | 13- | 05 (03| 3
coal of the 64 25 | 24| 13 | 22| 22
Kuznetsk

coa mining
field

Brown coal 40- | 4-10 | 6-14 | 20- | 36 | 03-| 02- |09-| 2
of the 55 35 15| 05 5
Kansk-
Achinsk coal

mining
field(Borod)

Note: LOI — loss on ignition (content of combustibles)

Due to the limited amount of material for research, the determination of
fractionability was carried out for fractions 5-10 and 10-20 in a cylinder with a
diameter of 75 mm, and for fractions 20-40 in acylinder with adiameter of 150 mm
[6]. Testsin a cylinder with a diameter of 75 mm were carried out in an automated
press|R 5081-5 (Fig. 3), and in acylinder with adiameter of 150 mm—inahydraulic
press. During the tests, video and audio recordings were made, necessary for
differentiating the experimental stage depending on theintensity of particle crushing

Research results. During the research, samples of each fraction of the
material in dry and water-saturated states for each type of material were analyzed.
The results of the studies are shown in the graph (Fig. 1). Based on the results
obtained (Fig. 1), the strength grade of the studied samples of ash and slag rubble
was approximately assigned. Due to the absence in the regulatory framework of the
Russian Federation

The increase in the stress level in the ash and slag crushed stone array from
the val ue corresponding to the boundary of the elastic stage to thelevel of 3300-7250
kPa [6] (depends on the particle size and their genesis) caused intensive crushing of
the slag crushed stone, which was mainly due to the destruction of the pinched
particles and was accompanied by significant stamp precipitation. With a further
increase in the stresses in the sample, the transition to the stage of crushing
attenuation began. The noted stress level in the two stages described above was
significantly higher than in road structures, so these stages were unsuitable for
assessing deformation parameters.

At theinitial stage of loading (elastic stage), the destruction of particles was
practically not fixed, and the maximum stresses did not exceed those caused by the
impact of transport loads.
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Fig. 1. Crushability broken down by the fractions generated in the course of
burning Kuznetsk coal: e — dry and dense; e — saturated and dense; e — dry and
porous; e — saturated and porous; broken down by the fractions generated in the

course of burning Kansk-Achinsk coal: e — dry and dense; e — saturated and dense

It should aso be noted that the tests were carried out on non-compacted
samples of the material, therefore, the values obtained during the tests are likely to
be the minimum possible deformation modules for the material under study.

It is not possible to determine the modulus of elasticity from these
experiments, since during the tests, compaction and repacking of particles obviously
occurred. Apparently, it is required to conduct comparative tests to identify the
elastic modulus of this material according to the test method with a static or dynamic
stamp and compare them with the obtained values of the deformation modulus.

The content of bream particles in the studied samples taken at the dumps of
the Novosibirsk CHPP turned out to be lower than at the Seversk CHPP dump
(CHPP-2 dump — from 2 to 5%, CHPP-3 — from 0 to 3%, Seversk CHPP —from 7 to
20%). In al samples there was no clay in lumps, and the content of dusty particles
did not exceed 1.5%. The content of calcination losses in the studied samples varied
from 0.6 to 2.1%, with higher values corresponding to a smaller fraction.

Fig. 2. Deformation moduli of slag crushed stone samples generated as aresult of
burning the Kuznetsk coal: e — dry and dense; e — saturated and dense; e — dry and
porous; e — saturated and porous; generated as aresult of burning the Kansk
Achinsk coal: e —dry and dense; e — saturated and dense
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The peculiarities of the Griffiths crack development mechanism explain the
lower strength of crushed stone particles obtained from the burning of Kuznetsk coa
[6]. Increased melting point of rock-forming components in Kuznetsk coals.

Discussion of theresults. As part of the discussion, possible prospectsfor the
development of the topic under consideration can be made.

The results of the evaluation of the crushing capacity of ash and dag crushed
stone obtained from the burning of Kansk-Achinsk and Kuznetsk coals show that:

- the studied materia changesits strength grade depending on the genesis and
grain size from M300 to M 1000;

- ash-slag crushed stone significantly changes its mechanical strength
depending on the fraction (the fractionability of the 20-40 fraction can be up to 67%
higher than the 5-10 fractions of the same materid);

- the amount of fragmentation is practically not affected by the humidity of
the test sample, since its effect was observed only in one series of experiments and
may be random;

The results of the evaluation of the deformation modules of ash and slag
crushed stone abtained from the burning of Kanskoachinsky and Kuznetsk coals
demonstrate that:

- humidity reduces the deformation abilities of ash and slag rubble, and the
decreaseisin therange from 20 to 39%. Large values are characteristic of dense slag
from a liquid dag removal system with a glazed surface, and smaller values are
characteristic of porous slag from adry slag removal system;

- ash — dlag crushed stone from dense slag, which is formed in the liquid slag
removal system and has a glazed surface, has the highest modulus of easticity, and
crushed stone from porous slag obtained in the dry slag removal system has the
lowest.

Conclusion. It should aso be noted that in the course of research, stable
correlations were found between the size of the crushing capacity and the modulus
of elasticity of ash and dag crushed stone (in a dry and saturated state), which,
although they require verification, allow for an enlarged assessment of the bearing
capacity of this materia by the size of the crushing capacity.

The study showed that from the point of view of mechanical strength (and
based on the results of additional studies), these materials can be used for the
construction of the roadbed, the construction of additional layers of the foundations
of road clothes, in the structures of the bearing layers of the foundations of road
clothes, and are a so probably suitable for planning work and backfill material.
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A.A. JlyHeB
Cibip memaekemmik aesmomobunb-#cona yHusepcumemi (CubAAN), Ombei K., Peceli

KYN-KOMAbl KMbIPLLBIK, TACTbIH, BEPIKTIF MEH AEE®OPMALMANDIK,
CUNATTAMAJIAPBI KOMIP XbINTY 3/IEKTP CTAHLMAIAPDI

AHpgatna. HoBocubupck 3I0-3 (KaHCK-AUMHCK Kemip 6accenHiHiH, KeMmipiH
»KafaTblH), coHAal-ak HoBocnbupck ¥30-2 xaHe ceBepc IO (Ky3HeuKk Kemip 6acceliHiHiH,
KOMIpiH »KafaTblH) YHiHAINEePiHEH iPIKTENTEH KY/N-KOX KMbIPLIbIK Tac yArinepiHiH, (Kypfak
JKOHE CYMEH KaHbIKKaH Kyiae) xkekenereH GpaKkumsanapbiHbIH yCaKkTanybl MeH Aepopmauun
MOZAYANi aHbIKTaNAbl. KYA-KOXAbl KMbIPLWbIK TacTblH, MeXaHWKanbIK 6epikTiriHe acep eTeTiH
dakTopnapapl bafanay yuwiH KanbUMHALMA Ke3iHAe LWbIFbIHAAP, (YHAYK MNeH uHe
6e/eKTepiHiH, WaH-ca3 6enlWeKTepi MeH ca3ablH KYpambl KOCbIMLUIA aHbIKTANAbI.

OpTypAi reHesnMc maTepuasnbliHblH CbiHAMaNapblHbIH, MEXaHWKanblK bepikTirinae
avblpMaLWbIbIK aHblKTanabl. CbiHaK, Xyprisy KesiHae anbiHFaH rpaduktep 6afanaHagbl,
onapablH HerisiHae maTepuangblH aebopmaumsanaHy cunaTtamanapbl ecentenegi (sap Typni
Menlepae). KYNA-KOXKAbl KUbIPLWbIK TacTblH, MeXxaHUKanblK bepikTiriHe acep eTeTiH
dakTopnap. Kyn-KoxAbl KMbIPWLIK TacTblH, AedopMauuanblk NapameTpaepiH KaHe
onapAablH YCaKTanyblH aHbIKTay HITUMKeNepiH 6aliNaHbICTbIPATbIH TAYENAiNIKTEP anblHAbI.

Tipek ce3pep: Kypblibic, aBTOMOGU/Ib KOAZAPbl, KON KUIMAEPi, KYN-KOXK
KOCNanapbl, KYN-KOX KUbIPLUbIK Tac, ycakTay, AedopmaLma moayni.

A.A. JlyHeB

Cubupckuli eocydapcmeeHHbIl a8mMomobunbHo-00poxcHbIl yHusepcumem (CubAAM),
2. Omck, Poccusa

MNPOYHOCTHbIE U AEPOPMALIMOHHbIE XAPAKTEPUCTUKU 30/10LLNTAKOBOTIO LLLEBHA
Yro/ibHbIX TEN/I0BbIX 9/IEKTPOCTAHLUIA

AHHOTauma. OnpegeneHbl ApobumocTe M Moaynb gedopmauun  OTAENbHbIX
dpakumii 06pa3LOB 3010MWNAKOBOrO WEebHA (B CyXOM M HACbILWEHHOM BOAOW COCTOSAHMM),
0TOBpaHHbIX C OTBaNOB HOBOCMBUpPCKOM TIL-3 (cxKurarowen yram KaHCKO-auMHCKOro
yronbHoro 6acceliHa), a Takxe HoBocnbupckoit TILU-2 n ceBepckon TIL, (crKuraroLWmx yram
Ky3HeLKOoro yronbHoro 6acceiHa). ana oueHKM GaKTOpoB, BAMAIOWMX HA MeXaHUYECKYH
MPOYHOCTb 30/10WWAAKOBOrO LWebHA, AONONHUTENbHO YCTaHAaBAMBA/UCL MOTEPU MpU
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NPOKa/IMBaHUKN, COAEPNKAHUE NelWafHblX W MUrofbyaTblX YacTul, NblAeBaTOMIMHUCTBIX
YacTuL, U TIMHbI B KOMKaXx.

BblfiBEHO pa3/iuMe B MEeXaHMYEeCKOoM NPOYHOCTM nNpob maTepuana pasHoro
reHesuca. OLUEHEeHbl MOJIyYeHHble MPU MPOBEAEHUU WUCMbITAaHUI TpaduKKM, HA OCHOBE
KOTOPbIX BbIYUC/IEHbI XaPaKTEPUCTUKU AedOopMMPYEMOCTM MaTtepuana (nNpu pasHol
KpynHOCTW). 0bycnoBneHbl GaKTopbl, BAMAIOWME Ha MEXaHUYECKYD MPOYHOCTb
30/10WW/1aKOBOTO  LiebHsA. [losyyeHbl 3aBUCMMOCTW, cCBA3biBaOWMe AedpOpMaLMOHHbIE
napameTpbl 30/10WNAKOBOrO WebHA U pe3ybTaTbl ONnpeaeneHnsa ux 4pobumocTy.

YCTaHOB/MEHbl ~ HEKOTOpble  MexaHu4yeckne U OU3MYecKMe  NapameTpbl
30/10WNAKOBOr0 WebHA, MCXoAA W3 KOTOPbIX BbIACHEHbI HAMPaBAEHUA BO3MOMXKHOIMO
NPUMEHEHUs MpU CTPOUTENBLCTBE ABTOMODOM/BHBIX Aopor. HallgeHa matematuyeckas
3aBUCMMOCTb 4717 MPOrHO3MpPOBaHWA Moayns aAedopmaumu 30/10LWNAKOBOrO  LUEebHS,
HeobxoauMmas Ans NPOEKTUPOBAHMA COOPYKEHUI U3 AAHHOTO MaTepuana.

KnioueBble cnoBa: CTPOUTENLCTBO, aBTOMOOU/IbHbIE AOPOrU, AOPOXKHAA OAeNKAa,
30/10LUNAKOBbIE CMECH, 30/10LL/1aKOBbIN LebeHb, 4p0BUMOCTb, Moay/b AedopmaLuu.
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«TAJIKAH» HIMKIBATTAPbIHBIH TYCIPIJII'EH KYHIKE
BAUJIAHBICTBI ThIFbI3/IbIFBIHBIH O3T'EPYI

Anparna. Xywmbicra «Tankan» eHIMIHIH IIHMKi3aTTapblHa aTan KOPCETCEK: Taphbl,
Kyrepi, Oupaii kapmamaperHa 1200 1, 1400 1, 1600 1, 1800 r Kym Tycipy apKbUIBI
TBIFBI3/IBIKTAPBIHBIH ©3repyl KapacTelpbuiabl. COHBIMEH KaTap aTajfaH MIMKi3aTTapIbIH
nedopmanust Typnepine OailTaHBICTBI XKapMa CepIiMAi, TUIACTUKAIIBIK JEHETIep JKOHE HaFbI3
TYTKBIP CYHBIKTBHIK CHSKTBI KACHETTEpiHE capanrtama Xypri3iii.

Tipek ce3aep: )kapma, KYIl, TalKaH, THIFbI3/IBIK, KBICBHIM.

Cnanousapos, E. «Taikany wuKkizammapbiHbly Mycipiicen Kywike 6ainanbicmbl

ﬁ muleblzoblebibly 032epyi [Momin] | E. Cnanduspos, I1.M. Manuxkmaesa, I11]]. Ymupbaesa
// Mexanuxa scone mexnonozusnap / Fouvimu scypuan. — 2023. — No2(80). — 5.29-37.
https: //doi.org/10.55956/1 TGB7330

Kipicme. MemiekeT 0actibiChl « A3BIK-TYJIIKKE JEreH KaXETTUIIK deMIIe
JKBUT CalibIH 6ce OepeTiH 0onabl. bisre Oys1 MyMKIHIIKTI %Ki0epin aimyFra OoIMai bl
By perre 0acThl SKOHOMHUKAJBIK OaFbITTAPBIMBI3IBIH Oipi — a3bIK-TYJIK OOJBIT
oThIp. byrinae ayHueKy3iHae CypaHbICHl MEH Oarachl )KOFapbl OOJIBIN TYPFaH Heri3Ti
Tayap J1a OChI» — JIeTl ©TKEH JKbUIFBI )KOJIIAYbIH]IA aTall KOPCETKEH OO0JIAThIH.

Byrinne kaii enge 00IMachIH JI€YMETTIK MaHBI3BI 30p MacenenepIiy 0ipi —
a3bIK-TYJIK OomnbIll OThIp. COHFBI KBULAAPHI a3bIK-TYJNIK Kayilci3iri MeH Keioip
eNJiep/ie KeHIHEH €TeK >KalfaH allapllibUIbIKKAa OaiIaHBICTBI, TaMaK ©HEPKACiOi,
XaNBIK TYTHIHATBIH HETI3Ti eHimjaep OarachIHBIH JXKHi KYOBUIYBI, KbIMOATTaybhl
TOHIpPETiHIeri Maceenep )Kui KOTEPiIIiM Kyp.

CoHFBI yaKbITTa HICTE/JICPACH OKENIIHETIH TaMakK ©HIMACPIHIH KeITiri,
oJIapJIbIH Oip O6JIiriHIH calaliblK KOPCETKIIITEepI TOMEH KEHJIr, Ka3ip emKimii
TaHFAJIBIPManIbpl. OHNTKeHi, 0i3 omi Jie WIeT eNaiK eHIMIepre Toayelal OOJbIT
OTBIPMBI3. ByJ1 peTTe a3bIK-TYJIIK TYpJEpiH KONTel eHAipyre Kyl cany Kaxer. O
OipiHIIIEH, MeMJIEKeT Kayilci3miri Maceieci 0ojica, eKIHII  JKarblHAH
9KOHOMHKAMBI3/Ibl KOTEPYAIH Tarbl Oip MYMKIHJIITI.

ABBIK-TYJIIK KayiIci3airine 0ailaHbICTBI MOCETIE Je aca ©3€KTi, OUTKEeHi OYII
mpooOsieMa 9MeTTe a3bIK-TYJIKTIH JKETICHeYNIUNriHeH Tyajisl. KazakcTaHHBIH
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arpapJiblK CEKTOPBI YIIKSH SKCIOPTTHIK MYMKIHIIKTEpre )KOHE HHHOBAIIHSIIAP CHII3Y
YIIIiH XKOFaphl aJIeyeTKe ue eKeHIIT1 Oenrii.

Kazipri yakpITTa, JeHcayJiblK cakTayAbl AaMbITyablH —«CanayaTThl
Kazakcran»  MewmnekeTtik  OarmapiaMmachlHBIH — JKOOAcklHA  QNEYMETTIK-
MPO(UIAKTUKANBIK JKOHE CayBIKTBIPY OKOHIHZAETl ic-mapajap eHTi3iIreH.
CoHOpIKTaH, ACHCAyJbIKKA Maiinanbl, TpoQUIAKTUKANBIK KaCHETTEepre Hhe TalKaH
OHIMIEPIH FHUIBIMHU HET13/I€ JKacay ©3eKTi Macene OOJIBI Ta0bLIa bl

3epTTey mIapTTAPHI MeH JicTepi. TankaHn eHIMIH Y3aK yaKbIT CaKTay YIIiH
TabNeTKanay mpouecci Kasipri yakpITTa KapacThIpyAbl Talar eTei.

[ukizaTTapasl eHaey OapbIChIHIA TEXHOIOTHSUTBIK MalIMHAIAPBIH )KYMBIC
MYIIeNIepl MuKi3aTTapra MEXaHHUKAIBIK KYIIICH 9Cep €Till, OHIM TYHBIK KEHICTIKTe
chIFBIMIANaabl. bynm kesewae Typii agedopmanmsiiap Jambll, MaTepHaIbIH
AKKBIIITHIK KACUET] aKbIH OlIIHE .

Typmi opransiH nedopManusIapsl MEH aFybIHBIH HETI3T1 3aHIBUTBIKTAPBIH
peostorus imiMi 3eptreini. Jepopmarus Typiepine OaiIaHBICTHI XKapMa CEPIiMIL,
TUTACTUKAIBIK JICHENEp J>KOHE HAarbl3 TYTKBIP CYHBIKTBIK CHSKTBI KacHETTepi
kepcereni [1].

Op MHKI3aTTBIH TYpiHE, OpMachkl MEH ejIeMaepiHe OalllaHBICTHI ©3iHe
TOH (DMBUKANBIK XKOHE MEXaHUKAaNbIK KacueTtepi Oonmaabl. byn kacuerrep maiibiH
OHIMHIH Carachl MCH MOJIIICPiHe, TEXHOJOTUSIBIK MallUuHAIAPIBIH JKYMBIC iCTEY
THIMJIUTITIHE JKOHE TMPOLECTEP/IiH SHEPTHUS IIBIFIHBIHA SCEP ETeIi.

OieTTe KYMBIC OAPBICHIHIA MAIIMHAIAP/IBIH, MEXaHUKATBIK KYII TIeH 0acka
(hakTopaapabH (MbICAIBI TEMIIEPATYPa, bUIFAIIBLIBIK) 9CEPIHCH OHICIICTIH IHUKI3aT
yaKbITKa OaiJIaHBICTBI TYPJIi ©3repicKe YIbIpaiipl [2].

3epTTey HITHIKEIEPi XKIHE 0JIapP/AbI TAJIKbLIAY.

Tapbl TaJIKaHbI:

1 M=8,0 r TasKaH; CTep»KeHb caMarkl-1200r.

hi=29MMm,

h=15mmM; Ah=hi- h,. (abc. ned)
Ah=29MMm-15MM=14MM.

¢=Ah/ hy; (orH.med) &= 14mm/29mm=0,48-100%=48%;

m md?

8
p=y Vi=ha=—; p =R 0,108 r/cm*[2)]

Ah — epxkiH kyiizeri (ipectey TYHOAChl) YHTAK JIEHECiHIH OMIKTIriHEH OHBIH
OMIKTIrHIH ©3repy maMach! (a0COIOTTHI AepopMaItus);

p- YHTaKTBIH CallbICTBIPMAIIBI (©JIIIEMCI3) THIFbI3ABIFBIHBIH aFbIMIaFbl MOHI,
r/cMe,

€-CaJIBICTBIpMAITBI iepopmanusi, %o.

V, — YHTaKTHIH KoJeMi, cM™>

T — TYPaKThl KO3 PUImeHt, 3,14

h; — yHTaKTHIH GacTankbl OUIKTITI, MM.

h2 — YHTaKTBIH MPeCTeNreH KeHiHri OUIKTIr, MM.

D — myaHcoH nuameTpi, MM.
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ah

Cyperl. IlyaHCOHHBIH NpECTEy CXeMachl

2) m=8,0 r tankaH; XYk caamarbl 1400r.
hi=29mMm,

h=14mMm

Ah=29MM-14MM=15MM.

&= 15mMm/29mm=0,51-100%=51%.

Moy o 8 3
p=51 Vi =h, T p—68’6—0,116r‘/CM

3) m=8,0 r TanmkaH; kyK caamarsl 1600r.
h1=29MmM,
h=13MMm

Ah=29MM-13MM=16MM.
&= 16MM/29mM=0,55-100%=55%.

md? 8

p=%; V, =h, — p=m=0,125F/CM3
4) m=8,0 r taikaH; xyk canmarbl 1800r.
h1=29MmM,
h=12,5mm

Ah=29MM-12,5MM =16,5MM
&= 16,5Mm/29MmMm=0,56-100%=56%.

m md? 8

pzﬁ’ VlthT’ p=m=0,130F/CM3

5) m=8,0 r tankan; xyk canmarsl 2000 r.
hi=29mm,

h=12,5mm

Ah=29Mm-12,5MM =16,5MMm

&= 16,5MMm/29MM=0,56-100%=56%.

m

_m, _ g md?, __8 _ 3
p= Vi =h, 7 p—61’3—0,130I‘/CM
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Kecrel
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Tapb! TanKBIHBIHBIH TYCIPUITeH KYIIKE 0aillaHBICTHI THIFBI3IBIFBIHBIH 03repyi

Tapbl TaNKaHBIHBIH THIFBI3IBIFBI
F,r p, T/em®
1200 0,108
1400 0,116
1600 0,125
1800 0,13
2000 0,13
p, r/cm3
0,133
0,128 * ¢
0,123 ¢
0,118
L 4
0,113
0,108 ‘ T T T T d F,I‘
1200 1400 1600 1800 2000 2200

Cyper 2. Tapbl TanKpIHBIHBIH TYCIPUITeH KYIIKE OAHIaHBICTHI THIFBI3IbIFBIHBIH

e3repyi TUHAMHKACHI

/Kyrepi TaakansbI:
1) m=8 r TajnkaH; crepkeHb canmarbl-1200r.

hi=45Mmm,

h=15mmM; Ah=hi- h,. (abc. ned)

Ah=45MmM-15MM=30MM.

¢=Ah/ hy; (orH.med) &= 30MM/45MM=0,66-100%=66%;
d? 8

p= %; Vi =hy "= r;11,5 = 1,086 r/cm®

2) m=8 r taukas; ’yK canmarsl 1400r.

hi=45mm,

ho=14Mm

Ah=45MmM-14MM=3 1 MM.
&= 31mm/45mMm=0,68-100%=68%.

p= %; v, = hZT = %1,4 = 1,164 r/em®

3) m=8r rankaH; Kyk cammarsl 1600r.
hi=45mm,

h=13MmMm

Ah=45MM-13MM=32MM.

&= 32mm/45mMm=0,71-100%=71%.
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2
p= %; v, = hz% = %1,3 = 1,253 r/em®

4) m=8 r TankaH; )Kyk caamarsl 1800r.
hi=45mmM,

h=12,5Mmm

Ah=45Mmm-12,5mMM =32,5MMm

&= 32,5mm/45mm=0,72-100%=72%.

2
p=25 1 =" =212 = 1358 /e’

JKyrepi TajaKaHbI.
1) m=8 rkyrepi TamkaH; cTepXeHb caamarsi-1200r.
hi=28mm,

ho=15Mmwm; Ah= h:- hy. (abc¢. ned)

Ah=28MM-15MM=13MM.

¢=Ah/ hy; (otH.med) &= 12/28mm=0,46-100%=46%;
2

p=1m; Vi=hy "5 p=——=0,108 r/e®

2) m= 8 r TajikaH; )XYk caamarbl 1400r.
h1=28MmmM,

h=14,5mMMm

Ah=28MmMm-14,5MM=13,5MM.

e= 13,5Mm/28Mm=0,48-100%=48%.

8r
71,0

dZ
p=i Vi=hy"— p=

=0,112 r/cmB.

3) m= 8 r TankaH; )Kyk canmarbl 1600r.
hi=28mm,

h=13MmMm

Ah=28MM-13MM=15MM.

&= 15mm/28Mm=0,53-100%=53%.

m

md? 8r
p=sVi=ha—— p

637

0,125 r/em®.

4) m=8 r TamKaH; KyK canMarsl 1800r.
h1=28MmmM,

h=12,5mMMm

Ah=28Mmm-12,5mm =15,5 mm

&= 15,5mm/28MMm=0,55-100%=55%.

2

p=y Vi=h, %; p= %=0,13F/CM3.
1 )

5) m=8 r tankan; xyk canmarsl 2000 T.

hi=28mmM,

h=12,5mMMm
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Ah=28MmMm-12,5mMM =15,5 MM
&= 15,5Mm/28Mm=0,55-100%=55%.

Fr d? 8r
=—; V,=h,—; p=—=0,13r/c™m®.
v,’ 1 23 0 PT g

Kecre 2
JKyrepi TanKpIHBIHBIH TYCIPUITeH KYIIKe OaiIaHBICTHI THIFBI3IBIFBIHBIH 03Trepyi

JKyrepi TaNKaHBIHBIH THIFBI3IBIFEI

Fr p, T/em®

1200 0,108

1400 0,112

1600 0,125

1800 0,13

2000 0,13

p, r/em3
0,133 A
A A
0,128
A
0,123
0,118
0,113 A
0,108 A . . . . . Er
1200 1400 1600 1800 2000 2200

Cypert 3. XKyrepi TankpIHBIHBIH TYCIPUITeH KYLIKE OailyIaHbICThI THIFBI3AbIFBIHBIH

34

e3repyiHiH JTUHAMHKACHI

bunaii TaakaHsbl.
1) m=8,0 r TankaH; cTepkeHb canmMarsi-1200r.

hi=29mMm,

h=15,5mM; Ah= h:- hy. (abc¢. ned)
Ah=29MM-15,5MM=13,5MM.

e= Ah/ hy; (otH.med) &= 13,5MM/29MM=0,46-100%=46%;

_m, _ g md? __8 _ 3
p=1 Vi =h, 7 p—75,9—0,1051‘/CM

2) m=8,0 r TankaH; crepxeHb caamarsi-1200r.
hi=29mm,

h=15mmM; Ah=hi- h,. (abc. ned)
Ah=29MM-15MM=14 mM.
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&= Ah/ h;; (orn.med) e= 14 mm / 29 mm=0,48-100%=48%;

m

d? 8
p:H, VlzhznT' p=;]5=0,108F/CM3

3) m=8,0 r tankan; xyk canmarsl 1400r.
h1=29Mm,

h=14Mm

Ah=29MMm-14Mm=15MMm.

&= 15mMm/29mm=0,51-100%=51%.

_m, _ T2, -8 _ 3
p=0 Vi=h, T p—6876—0,116F/CM

4)  m=8,0 r TaskaH; KykK caaMarsl 1600r.
h1=29MmM,

h=13,5mm

Ah=29Mmm-13,5MM=15,5 MM.

&= 15,5 Mmm/29Mm=0,53-100%=53%.

d? 8
p= %; vy = hznT; p=gp=0121 r/cm®
5) m=8,0 r tankan; xyk caamarbl 1800r.
hi=29Mm,
h=12,5mm

Ah=29MM-12,5MM =16,5MM
&= 16,5Mm/29MMm=0,56-100%=56%.

d? 8
p:%’ V]_:hZTET; p=6T,3=0'130F/CM3

Kecte 3
Bunaii TamKbIHBIHBIH TYCIPIUITeH KYIIKe OaHIaHBICThI THIFBI3IBIFBIHBIH 63repyi

Buaii TaaKaHBIHBIH THIFBI3/BIFbI
F,r p, T/em®
1200 0,105
1400 0,108
1600 0,116
1800 0,121
2000 0,13




Tamax enimoepinin E. Cnanouspos, 5.29-37
TMeXHON02UANAPb 11]]. Ymupbaesa, I1. M. Manukmaesa ’

p, r/cmS
0,135 A

0,13

0,125

0,12

0,115

0,11

O, 105 T T T T >|
1200 1400 1600 1800 2000 2200

Cypert 4. bupaii TanKeIHBIHBIH TYCIPUITeH KYIIKe OaHIaHBICTHI THIFBI3IbIFBIHBIH
e3repyiHiH JUHAMHUKACHI

Kecre 4
Tapsl, xyrepi skoHe OMai TaTKBIHBIHBIH TYCIPUITeH KYIIKe OaiIaHbBICTHI
TBHIFBI3ABIFBIHBIH ©3TePYiHIH CaTbICTHIPMAIIBI MOHAEP1

Kym Tapst Kyrepi bunait
F,r p, T/em® p, T/em® p, T/em®
1200 0,108 0,108 0,105
1400 0,116 0,112 0,108
1600 0,125 0,125 0,116
1800 0,13 0,13 0,121
2000 0,13 0,13 0,13
0,135 2
013 y = 0,0492In(x) - 0,2408 "y =0,0463In(x) - 0,2188
' } _y =0,0488In(x) - 0,2429
0,125 *
®p, r/cm3
0,12
Ap, r/cm3
0,115
! p, r/cm3
0,11 2
0,105 T T T T >|
1200 1400 1600 1800 2000 2200

Cyper 5. Tapsl, xyrepi >koHe Ouail TaTKbIHBIHBIH TYCIPIreH KYIIKe OaiIaHbICThI
TBIFBI3IBIFBIHBIH ©3repyi

KopoIThiHabl. [IpecTey KbIChIMbIHA OaliIaHBICTBI OIp OCHTI TYHBIK KOJIEMIE

TaJKAHHBIH THIFBI3/IBIFBIHBIH ©3repyi 3P ICIICHII, MaTEMATHKAIIBIK-CTATHCTHKAIBIK
OH/ICY apKBUIbI OCHI TOYEJIILIIKTI )KOFAPhI JAJIAIKIICH CUIIATTANThIH TEHCY aJIbIH/IbL.
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U3MEHEHUE NNOTHOCTU CbiPbA NPOAYKUUU «TAJIKAH»
B 3ABUCMMOCTU OT NPUNOXKEHHOM CUNDI

AHHOTauma. B paboTte paccMoTpeHO M3MeHeHMEe NAOTHOCTU 3a CHeT BO34eNCTBMA Ha
Cbipbe NPOAYKUMK «TanKaH»: NEHO, KYKYpy3y, nweHnyHyto kpyny 1200 r, 1400, 1600,
1800 r. Tak:ke bblna NpoBeAeHa 3KCNEPTU3a TaKMX CBOMCTB YKA3aHHOTO Cbipb#, KaK yrnpyrue,
NAaCTUYHbIE Te/1a U HACTOALLAA BA3KAA XKUAKOCTb, B 3aBUCMMOCTU OT BUAOB AedopmaLimid.

KnioueBble cnoBa: Kpyna, cMna, TONYOK, NAOTHOCTb, AaBAEHUE.

E. Spandiyarov?, P.M. Maliktaeva?, S.D. Umirbaeva?
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CHANGE IN THE DENSITY OF RAW MATERIALS OF «TALKAN»
PRODUCTS DEPENDING ON THE APPLIED FORCE

Abstract. The paper considers the change in density due to the impact on the raw
materials of Talkan products: millet, corn, wheat groats 1200 g, 1400 g, 1600 g, 1800 g.
There was also an examination of such properties of the specified raw materials as elastic,
plastic bodies and a real viscous liquid, depending on the types of deformations.

Keywords: croup, force, thrust, density, pressure.
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®UTOCBIPBE KAK HETPAJIUIITAOHHBIN CHIPLEBOM
KOMIIOHEHT B IIOJIY®ABPUKATAX XJIEBOIIEKAPHOI'O
MMPOU3BOACTBA

AHHoTanusi. PaccMoTpeHB! HOBBIE BHIBI (DUTOCHIPBS Ul NPUMEHEHHS B COCTaBe
oy adpuKaToB XJI€O0IEKapHOTO IPON3BOJICTBA. Y CTAHOBJICHO BIMSHHE MOPOIIKOB KOPHI
ny0a, TpaBbl SXMHALIEH ITyPITypHOH, TUCTA 1masdes 1 TpaBbl MOJIBIHNA TOPHKOH Ha IIOKa3aTeln
KadycCTBa U xne6oneKapH1)1x CBOMCTBa MYYHBIX IMATATCIbHBIX Cy6CTpaTOB C UX BHCCCHHUCM
KaK OCHOBBI JJisI M0Jy(haOpuKaToB XJIeOOIEKapHOrO MPOU3BOJCTBA, B TOM YHCIE M NpPHU
XpaHCHHUU. BI)IHBJ'ICHO, YTO HUCIIOJIB30BAHUE TIOPOLIKOB (I)I/ITOCBIpr HC BJIMACT Ha
OpPraHOJICITUYCCKUEC ImokKasarTcjiinu KaycCTBa MYYHBIX IIHUTATCIIbHBIX Cy6CTpaTOB,
CHOCO6CTByIOT YBCIIMYCHUIO UX aHTHOKCHHaHTHOﬁ AKTUBHOCTH, CHUKAIOT aBTOJIUTUYCCKYTO
akTHBHOCTh. CyXHe My4HbIE TUTATEIbHBIE CYOCTPaThl C BHECEHHEM HOPOLIKOB (PUTOCHIPHS
6e3omacHsl. [Ipomecc XpaHeHHS CyXMX MYYHBIX HHUTATEIbHBIX CyOCTpPAaTOB HE HM3MEHSET
CYIIECTBEHHO HX CBOWCTBA. B TO ke BpeMsi OTMEUEH MEHEe WHTCHCHBHBIA IPHUPOCT
KHCJIOTHOTO 4YHCIa >KHpa M KOJIMYECTBA ME30(MIbHBIX a’dpOOHBIX U (aKyIbTaTHBHO
aHa’pOOHBIX MUKPOOPTaHW3MOB, OTCYTCTBHE BpeAMTENel XJIeOHBIX 3armacoB B 0Opas3nax c
BHECEHHEM IOPOLIKOB (HUTOCHIPhs. [IpenoskeHHbIe TOPOIMKH (PUTOCHIPEST 00eCIeYnBaIOT
CTOMKOCTh TpPH XpaHEHWH CYXHMX MYYHBIX THTaTeNbHBIX cyOcTparoB. Paspaborana
TEXHOJIOTMYECKasA JOKYMCHTAIUA Ha MOI[H(bHHHpOBaHHBIe COCTaBbl CYXHUX MYYHBIX
TIUTATCIIbHBIX Cy6CTpaTOB JJI MMOCICAYIOMICTO MX HMCIIOJBb30BAHUA TPU ITPUTOTOBJICHUN
oy habpukaToB X1e00IEeKapHOro MPONU3BOACTBA.

KuroueBble cioBa: mnonydaOpukaTsl Xj1e0ONEeKapHOTO IPOU3BOJCTBA, MYyYHBIE
MUTaTeNIbHBIE CyOCTpaThl, GUTOCHIPhE, OKA3aTENN KauecTBa, XJIeOoneKapHble CBONHCTRA.

Camyiinenko, T. @umocvipbe KAk HemMpPAOUYUOHHBIL CbIPbEGOU KOMHOHEHM 6

/ nonygabpuxamax xne6onexapnozo npouzsoocmsa [Texcm)] | T. Camyiinenxo // Mexanuka u
mexnonozuu /  Hayunori  ocypnan. — 2023, —  MNe2(80). -  (C.38-54
https://doi.org/10.55956/ YNED8058

BBenenue. He mepBblii rog y4deHeIMH B 00JIaCTH  XJIeOOMEKapHOM
MIPOMBIIUICHHOCTH  HOpe€ajiara€rcsd HCIIOJIb30BaHHUC (1)I/ITOCI)IpB$[ B KaycCTBEC
HCTOYHHKA OMOJIOTMYECKH aKTHBHBIX BCIICCTB, o6na;[aloumx aHTI/IMI/IKp06HI:IMI/I n
q)YHFI/II_II/I,I[HLIMI/I CBOMCTBAaMH OTHOCHTEILHO KOHTAMEHAHTHBIX MHKPOOPIraHn3MOB,
AHTHOKCHUAHTHOM aKTUBHOCTBIO, CIIOCOOCTBYIOIINX MPOJJICHHIO CPOKOB XPaHEHHS
FOTOBOM MPOAYKIIMH, TPEJOTBPAIIAIOIINX TPOTEKAHUE OKUCIUTENbHBIX MTPOIIECCOB
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U SBISAIOUIMXCS ~ PETYJIATOPaMH  KH3HENCSATENbHOCTH  KYJIBTHBUPYEMBIX
MHKPOOPTaHU3MOB Pa3InYHbIX TOTy(hadpukaros [1-6].

B kauecTBe pacTUTENHHOTO CHIPBS, 001aJar0NIEer0 Ha3BaHHBIMH CBOHCTBAMH,
B TEXHOJIOTHH XJEOOIMEKapHOrO TMPOW3BOJCTBA TpeljiaraeTcsl HCIOJb30BaTh
XMEJNETPOAYKTEL. OTOT CHIPLEBOM KOMITOHEHT OKa3bIBAET CTHUMYJIHPYIOIIUE
JIefiCTBUE HA IPOKIKEBBIC KIIETKHA M MOJIOYHOKHCIIBIE OAKTEPHH, KYJIbTUBHPYEMbIC B
nonygpabpukarax. Kpome TOro, XMeNempoAyKTHl  OKa3blBalOT  CHIJIBHOE
UHTHOUpYIOIIee JeiicTBUe HAa KOHTAMEHEHTHBIE MUKPOOPraHM3Mbl MyKH. Ere
OJTHUM TPEHMYIIECTBOM XMEJCNPOIYKTOB SIBIISICTCS WHTEHCH(HKALUS Tpoliecca
KHCIOTOHAKOIUICHHS u ra3zoo0pa3oBaHus, yBeJTUUCHHE KOJIMYeCTBa
apoMaTo0Opa3yrolluX BEHIECTB, OOYCIaBIMBAIOIIMX MOTPEOUTEIHCKHE CBOWCTBA
xieba [7-10].

upokoe HpuUMEHEHHE MpU TPOHM3BOACTBE Xje0a HANIIM U IKCTPAKTHI
3eieHoro 4as. Ero BHecCeHME TONOKUTENBHO CKas3bIBaeTCsl Ha (epMEHTATHBHOU
AKTUBHOCTH KJIETOK KYJIBTUBHPYEMBIX MHKPOOPTaHU3MOB B TOnydadpukarax
XJICOOTICKAPHOTO ~ TPOU3BOJCTBA. TO IMO3BOJSICT 3HAYUTEIHHO TOBBICHUTH
ra3o00pasymiollyl0 U Ta30yACpKHBAIOIIYI0 CIOCOOHOCTh  MOIy(haOpUKaTOB,
YIYYIIATE PEOTOTUIESCKUX CBOMCTBA MSAKHINA M YBEIMYUTh 00bheM Xxieba [11-12].

Jns  xjeOomeKapHbIX MPEANPUSITHHA  FOKHBIX PETHOHOB  MPEJIONKECHO
UCIOJb30BaHUE B COCTaBe I0Jy(haOpukaToB XJcOONEKApPHOTO IPOM3BOJICTRA
SKCTpaKTa KOpPHSA COJOAKHA. OTO TO3BOJSIET HE TOJBKO YIYUYIIUTH YCIOBUS
JKU3HEIEATECIPHOCTH  KYJIBTUBUPYEMBIX MHKPOOPTaHW3MOB, HO W TIOBBICHTH
aHTHAJICPTeHHbIC, TPOTUBOBOCHIAIMTENBHbIE W  OaKTEpUIMIHBIC CBOWCTBA
MOJy4YaeMbIX Moy(aOpUKaTOB M COOTBETCTBEHHO Xje0a 3a CUeT CII0XKHOTO
coYeTaHUs] OMOJIOTMYECKH AKTUBHBIX BEIIECTB, WHTCHCH(DHUIUPOBATH MPOIECC
TecTonpurotoBienus [13].

s moBBIIIEHUST OPOAMIBHON aKTUBHOCTH MUKPOOPTAaHU3MOB TIpe/jIaraeTcs
UCTIOJIb30BaHUE B COCTaBe MONy(PaOpPUKAaTOB TMOPOIIKA M3 KOPHS KECHBIICHS.
HeTpanuimonHoe chipbe 1eecoo0pa3sHo BHOCHTh Ha CTaJHMU 3aBApPUBAHUS MYKH,
4TO 00ecreYnBacT MAKCUMAITbHYIO SKCTPAKIUIO OMOJIOTHUECKU aKTHBHBIX BEIICCTB.
Hcnonp3oBanue mnonypaOpUKaTOB ¢ KOPHEM JKEHBIICHS IO3BOJSIET MOBBICHUTH
ra3o00pa3oBaHUe B TECTE M YJIYUIINTh CTPYKTYPY HOPUCTOCTH xJieba [14].

CyIecTBYIOT TOJOXHUTENbHBIC pPa3pabOTKH HCIOIb30BAHUS B COCTaBe
nony¢$abpUKaToB OJyBaHUMKA, KpalMBBI, PYKKOJIBI, Kpecc-cajara, JIeTeCTKOB
BacHIIbKa, 0a3miInKa, THOMCKYCa PO3bl CHHEHCHC, TIOPOIIKA M3 BEDKUMOK TpaHaTa,
pPacTOpOIIIY MATHACTOW, BOJHBIE OSKCTPAKTHI a103, JIYNIMILI OOBIKHOBEHHOM,
2JIeyTEPOKOKKA, MAaNbBBI, MOJOPOKHUKA, pOWOYyIIa, KaliTaHa KOHCKOro, aupa,
MaJIMHbI OOBIKHOBEHHOM, BUHOTPATHOM KOCTOYKH U OMEJIbl OOBIKHOBEHHOI [15-17].

K HeTpajMIMOHHOMY CBHIPBIO S3TOr0 HAMpPaBICHHS MOXHO OTHECTH W
OeTyIHMHCOIEPKAIIIIA SKCTPAKT OepecThl. DTOT CHIPHEBOI KOMIIOHEHT TPEII0KEHO
paccMaTpuBaTh Kak MOHIHbIﬁ AHTUOKCUJIAHT, WMMYHOMOAYJATOP, KOHCCPBAHT
MUIIEBBIX MPOAYKTOB, B TOM uucie u xieba. Kpome Toro, mnpumeHeHue
OeTyTHHCOIEPHKAIIETO SKCTPAKTa OEpecThl MPU MPOU3BOJICTBE XJieOa MO3BOISIET HE
BHOCUTb JIOTIOJIHUTEJIBHBIE KOPPEKTUPYIOLME MEPOINPUATUS B TEXHOJIOTMYECKUI
IMpouecCC U MOJYy4YUTh OTOBYIO MPOAYKIHHU C YBEJIMYCHHBIM 00BEMHBIM BbIXOAOM H
nopucTocThio [18].

AHaHI/I?)I/Ipyﬂ MpEaACTaBJICHHBIC paSpa6OTKI/I MOXHO OTMETHTH, YTO OHU UMCIOT
HEKOTOPBIEC HEAOCTATKHW, HE IIO3BOJIAIONIME WX OINTUMAJIBHO MCIIOJIbB30BaTh B
YCIOBHSX XJIeOomneKapHbIX npeanpusatuidi Pecryonuku benapych. OCHOBHBIMU M3
HEIOCTAaTKOB SIBJISTFOTCSI JIOTIOJTHUTEIIbHAS HOATOTOBKA (UTOCHIPHS
(’KCTpakTHpOBaHKE, MIPEABAPUTEIHLHOE CMEITUBAHUE C IPYTUMU KOMIIOHCHTAMH U
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Ip.), TOYHOE COOJIOJCHWE TEXHOJOTUH MPUTOTOBIEHUS TONy(haOpuKaToB B
MIPOM3BOACTBEHHOM IHKIe. KpoMe TOro, HEKOTOphIE BHUABI HETPAJAUIIMOHHOTO
PacTUTENBHOTO CHIPhsI HE MPOM3PACTalOT Ha Tepputopuu Pecnybnuku benapycs u
TpeOYIOT  JOTOJTHHUTEIbHBIX  BaIOTHBIX  BIOKEHHH OT  XJIeOOIEeKapHBIX
NPEINPUATHI.

Onepupys TUMHU ¢daxTamu, COTPYAHUKAMH Benopycckoro
rOCYJapCTBEHHOT'O YHHBEPCUTETA MUIIEBHIX U XUMUYECKUX TEXHOJIOTHI IPOBeIcHA
paboTa 1Mo MoMCcKy W OOOCHOBAHUS MMITOPTO3aMEINAIONINX BUAOB (DUTOCHIPHS IS
WCTIONB30BaHUA B coOcTaBe MONy(paOpUKaTOB XJIEOOMEKapHOrO MPOU3BOACTBA.
Pabota Obinna mpoBeaeHa B paMKax MpoekTa «MoaenupoBaHue KU3HEHHOTO LUKJIa
OPOXOKEH ¥ MOJIOYHOKHCIBIX OakTepuil B OMOTEXHOJOTHYECKHX IMPOIeccax
XJIe0OTIeKapHOTO IIPOM3BOICTBAY, (hmHAHCHpPYEMOTO benopycckum
pecniyOnukanckuM — GoHAOM  (GyHOAMEHTAJIbHBIX  WCCIENOBaHWH  (HOMep
rocynapctBeHHo# perucrpanuu 20163247). UccnemoBanns MIIOPTO3aMEIAIOIIAX
WCTOYHUKOB (DUTOCHIPHST TIO3BOJSIOT AaKIEHTHPOBAaThCS Ha Kope myba, TpaBe
AXUHAIICU ITyPIyPHOIi, JIUCTE mandes 1 TpaBe NOJNbIHU ropbkoii [19-35].

HGHBIO HaCTOsAIIECTO HUCCIICAOBaHNUA ABJIICTCA HN3YyUCHHUC BJINAHUC
MPEICTABICHHOTO  (DUTOCHIPbS B TOPOIMIKOOOPa3HOM  COCTOSIHMM — Ha
OpPra”HoJICIITUYCCKUC, (I)I/I?:I/IKO'XI/IMI/I‘IGCKI/IG M TEXHOJIOTHUYECKHE CBOMCTBa MYYHbIX
MUTATEIBHBIX CYOCTPAaTOB KaK OCHOBBI JUIS TNPUTOTOBICHHS TO1y(haOpHUKaToB
XJIe0OTIeKapHOTO TIPOU3BOJICTRA.

YcaoBusi 1 MeTOAbI HCCAeI0BaHUsA. B TIPOBOIMMBIX HMCCIENOBAaHUSX B
KadyeCTBEC O6’BeKTa BBICTYIIAIOT MYYHBIC ITUTATCIIbHBIC Cy6CTpaTI)I C BHECEHHEM U 0e3
BHECCHHUSI TOPOIIKOB  QUTOCHIphs. [IpeaMeToM  HCClieoBaHUN  SIBISIOTCS
MOKa3aTe Ka4decTBa W TEXHOJOTHYECKHE CBOWCTBA MYYHBIX ITHUTATENBHBIX
cyoctparoB. MccnenoBanust mpoBelieHBl B JIabopaTopusix KadeApbl TEXHOJIOTHH
xJ1eb6onpoaykToB benopycckoro rocyJqapcTBEHHOTO YHHBEPCHTETAa MHIIECBBIX H
XUMHYECKUX TeXHoNorud, nadoparopusx PVYII «HayunHo-mpakTudeckwii 1eHTP
HannonansHoi akaneMun Hayk benapycu 1o npomoBOJIbCTBHION.

Hcnonb3oBanbl crnenyromme MeToAbl HccienoBaHuid. L[Ber, 3amax, BKycC H
XpYyCT CYXHX MYYHBIX NHUTATEIbHBIX CYOCTpPaTOB OIpeAeNieHbl BHU3YaIbHO U
OpPTraHOJICTITUYECKH. BIIaXHOCTh CyXMX MYYHBIX THTATENbHBIX CyOCTpaTOB
onpeacicHa YCKOPEHHBIM METOIOM BBICYIIMBAHHA C UCIIOJIB30BAHUEM CYIINIIBHOI'O
mkada COII-3M. ABTONIMTHYECKAS AKTHUBHOCTH omnpeneaeHa
pedpakTOMETPUIECKUM METO/IOM, C HCIIOJIb30BaHreM nipubopa Xarbepra-Ilerpena
JUIsL ONIPEJICIICHUS] «IHciia MaJIeHHsD» U 9KCIIPECCHBIM MeTOI0M. KHCI0THOCTE cyXux
MYYHBIX IHTATENbHBIX CYOCTpPaTOB ompejaeieHa merogoMm tutpoBanus 0,1 H
pacTBOpOM THIPOKCHIA HATpusi B TPUCYTCTBUM  (eHoNdTalenHa Bcex
KHCIIOTOPEATHPYIONINX BEIIECTB MPUTOTOBICHHONW MYYHOW OONTYIIKHM. AKTHUBHAs
KHCIIOTHOCTH CyxXux MYYHbIX IIUTATCIIbHBIX CY6CTpaTOB ornpeacicHa C
ucnonb3oBaHueM norenuuomerpa (pH-merpa). Conepxanre TyOMIbHBIX BEIIECTB
B CYXHMX MYYHBIX ITHATEIBHBIX CyOCTpaTax ONpeAeNeHO OOIMEMTPUHATEIM METOAOM,
HCIOJIb3YyEMbIM npu aHaJIn3e JICKaApCTBEHHOT' O PaCTUTECIBLHOTO ChIpbA.
AHTI/IOKI/IILaHTHaH AKTUBHOCTH YCTAHOBJICHA C UCIIOJIL30BAHUEM IIEPMAHIaHATHOI'O
Meronia. KuCIIOTHOE dYHCIO JKHMpa CyXWX MYYHBIX IHTATENBHBIX CyOCTpaToB
ompefesieHa  CTaHAAPTHBIM  METOJOM  THUTpOBaHMsA. MuKpoOuomoruyeckue
niokazaten (KMA®D®AHM) onpeieie sl MyTeM MoceBa Ha MUTATEIBLHYIO CPEIy.

PesyabtaTbl uccaenoBanuii. [lomyueHsl o0pasupl  CyxXMX MYYHBIX
MUTATEJIBHBIX CyOCTPaToOB M3 MYKH PpXaHOM CESHOW, cojoJa pPXKaHOro
He(bepMeHTI/IpOBaHHOFO C BHCCCHUEM Pa3JIMYHBIX KOHHCHTpaHI/Iﬁ IIOPOLIKOB
(UTOCHIPBS, YKa3aHHBIX B TA0IUIIE 1.
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Tabunna 1
JInama3oHbl KOHIICHTPAITAH TTOPOIIKOB (PUTOCHIPHS
B COCTaBE MYYHBIX ITUTATEILHBIX CyOCTPATOB

Bt noporka MakcumanbHast KoHIeHTpauusi, | WHrepsai, % oT Macchl
PUTOCHPHS % OT Macchl MyYHOTO MYYHOT'O UTATEIHHOTO
MUTATEeITFHOTO CyOCcTpaTa cyOcTpara

MOPOIIOK  KOPBI 0,82 0,1370
ny0a
[OPOIIOK  TPaBbI 0,23 0,0380
dXUHAIICH
IIypIypHOU
MOPOIIOK  JICTa 0,63 0,1050
mandest
[OPOIIOK  TPaBbI 0,07 0,0117
HOJIBIHU TOPBKOI

OO6pasipl CyxuX MyYHBIX IUTATEIbHBIX CYOCTPAaTOB C BHECEHUEM ITOPOIIKOB
(bUTOCHIPHS 110 OPraHOIETITHYECKUM IT0KA3aTeNsIM HE OTVINYAINCh OT KOHTPOJIEHOTO
oOpa3ma 0e3 BHECEHHs MOPOMIKOB (UTOCHIPbA. BHEIIHWIA BHJ CyXUX MYy4YHBIX
MUTATENFHBIX CyOCTPaTOB MPEACTABISICT COOON IMOPOIKOOOPAa3HYIO CHITYUYYIO
My4YHYI0 CMecCh 0e3 TpyObIX BKIIOYEHHH H HempoceBa. lIBer m 3amax ObLI
CBOWCTBEHHBIH JIi CMECH KOMITOHEHTOB, BXOJSIIMX B COCTaB CYXHUX MYYHBIX
MUTATENLHBIX CyOCTpaToB 0e3 MOCTOPOHHHX OTTEHKOB U 3amaxoB. [Ipu BHeceHHH
MaKCHUMaJbHBIX KOHLEHTPALUN MOPOIIKOB (PUTOCHIPHS B COCTaB CYXHUX MYYHBIX
MUTATENLHBIX CyOCTPaTOB, YKa3aHHBIX B TaOiuie |, HAYMHAET OLIYIIATHCS €/Ba
OIIYTUMBIH crienupuIeckuii IPUBKYC, KOTOPBIK ObLT 00YCIIOBJIEH CYObEeKTHBHBIMU
0COOEHHOCTSIMU IeTyCTaTOPOB. XPYCT OTCYTCTBYET.

MaccoBast mons BiIard BceX OOpPa3LOB CYXMX MYYHBIX IHTAaTENIbHBIX
cyOcTpaToB, B TOM 4HUCIIe U C BHeceHHUeM (urochipbs, coctaBiseT (11,4+0,2) %.
Kucnornocts KOHTpoNBHOrO obpasua cocrausieT (4,4+0,2) rpaz., a KUCIOTHOCTb
00pa3LoB CyXuMX MYYHBIX HHUTATENBHBIX CyOCTPaToB C BHECEHHEM IOPOLIKOB
¢duToceIpbs BapbupyeTcs B Auamnasone (4,8+0,2) rpan. AkTuBHas KHCIOTHOCTH (pH)
KOHTPOJIBHOTO o0pa3ma coctapiser 6,67. B o0pa3max My4YHBIX MUTATEIBHBIX
CcyOCTpaToB ¢ BHECEHHEM MOPOLIKOB (DUTOCBHIPbS AaKTHBHAS KHCIOTHOCTb
konebnercs ot 6,51 g0 6,80. BappupoBaHuMe 3TOro IoOKa3areis HaXOAUTCS B
JIOITyCTUMBIX TIpe/ieiax U CBSI3aHO C M3MEHEHHEM aKTUBHON KHCIOTHOCTH Camoro
¢duroceipbs. HacsimHass mMacca Ui Bcex 0Opas3loB CyXHMX MYYHBIX MUTATEIbHBIX
cy6cTparos cocrasnser (580+20) kr/m.

OO0pa3npl uccnenoBany Ha CoJiepKaHue JyOWIIBHBIX BEIIECTB, KOTOPHIC B
HEKOTOpPOW CTeNneHH OO0yCNaBIMBAIOT YPOBEHb AHTHOKCHAAHTHON AaKTHBHOCTH,
QHTUMHUKPOOHBIE ¥ (QYHTMOUIHBIE  CBOMCTBA K  KOHTAMHHAHTHBIM
MHUKPOOpPraHM3MaM, aHTHMYyTareHHbIE CBOWCTBAa. Pe3ynbTaThl HCCIIEIOBAHUS
HaJIM4Msl JyOWJIbHBIX BEIIECTB B CYXHMX MYYHBIX IHTATEIbHBIX CyOcTparax
NpeACTaBiIeHb! B Tabnuie 2.

AHanu3upysl TOJyYeHHbIE JaHHBIE MOYHO 3aKIIOYHTh, YTO YBEJIMYEHHUE
KOHIICHTPAIMH TTOPOIIKOB (PUTOCHIPbS B COCTABE CYXHMX MYYHBIX HHUTATEIHHBIX
CcyOCTpaToB NMpPUBOIUT K 3aKOHOMEPHOMY YBEIMUYEHHMIO KOJIMYECTBA JyOMIIBHBIX
BEIIECTB B HUX.
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Tabmuma 2

Pesynbrarer nccinemoBanuii MacCOBOM TONTM TyOUIIHHBIX BEUIECTB

B 06pa3uax CYXUX MYUYHBIX MUTATCIIbHBIX CY6CTpaTaX

Konnentparus mopomkoB GpUTOCkIpbs, %o MaccoBas noms 1yOnIbHBIX
OT MAacChl MYYHBIX ITUTATEIbHBIX BEIIECTB, B MiepecueTe Ha TaHHuH, %
cyOcTparoB B TIepecUeTe Ha CyXUe BEIIECTBA
KontponbHslii 00pazer 0.04
(6e3 BHECEHUS TTOPOIIKOB (PUTOCHIPHS) ’
C BHECEHHMEM TOpOIIKa KOPHI J1y0a
0,1370 % 0,08
0,2740 % 0,13
0,4110 % 0,19
0,5480 % 0,23
0,6850 % 0,27
0,8220 % 0,32
C BHECEHUEM ITOPOLIKA TPABbl AXUHALICH IyPIIYPHOU
0,0380 % 0,05
0,0760 % 0,08
0,1140 % 0,12
0,1520 % 0,15
0,1900 % 0,18
0,2280 % 0,21
C BHECEHHEM TOPOIIKa JIUCTa Imandes

0,1050 % 0,04
0,2100 % 0,05
0,3150 % 0,08
0,4200 % 0,10
0,5250 % 0,13
0,6300 % 0,15

C BHeceHHeM IMOPOIIKA TPABbI MOJBIHI TOPHKO
0,0117 % 0,04
0,0234 % 0,05
0,0351 % 0,07
0,0468 % 0,10
0,0585 % 0,12
0,0702 % 0,13

Kpome TOro, Ha KOJIMYECTBO AyOHIIbHBIX BEIIECTB B COCTABE CYXUX MYYHBIX
MUTATEJBHBIX CYOCTPAaTOB BJMSIET W BHJ UCIHOJIb3yEMOI'O IOPOINKA (UTOCHIPHS.
Haubomnbiniee KOIMYeCTBO JyOMIBHBIX BEIISCTB YCTAHOBICHO B 00pasie CyXxoro
MYYHOT'O MUTATEILHOTO CyOCTpaTa ¢ BHECEHUEM IOPOIITKA KOPBI y0a, B YaCTHOCTH,
B konmentparuu 0,8220 %.

OneHnBalN BIMSHAE KOMIIOHEHTOB O00pAa3IOB CYXHX MYYHBIX HMHTATEIbHBIX
CyOCTpaTOB Ha MX aHTUOKCHJIAHTHYIO aKTUBHOCTh. /[MHAMHKAa aHTHOKCHIAHTHOM
AKTHBHOCTU Ha MpUMEpe O0pas3IOB CYXHMX MYUYHBIX MUTATEIbHBIX CYOCTPATOB C
BHECEHHEM IIOpPOIIKa KOPbl Jy0a B 3aBUCHMOCTH OT €ro KOHIICHTpPAIlUU
Mpe/ICTaBJIeHa Ha PUCYHKE 1.
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CYXUX MYYHBIX NUTATCIBbHBIX

AHTHOKHMJAHTHAs aKTUBHOCTH 00pa3IoB

Konuenrtpanus nopouika Kopsl ayda,
% 0T Macchl MyYHOTO MMTAaTENBHOTO cyOcTpara

Puc. 1. JlunamMuKka aHTHOKCHUIAaHTHOW aKTHBHOCTH 00Pa3IioB
CYXUX MYYHBIX IIUTATEIFHBIX CyOCTPAaTOB C BHECEHHEM ITOPOIIKA KOPHI ayda

Pesynprartel uccnenoBaHMI MO3BOJSIIOT YCTAHOBHUTH, 4YTO YBEJIWYEHHUE
KOHLIEHTPAllMd BCEX PAacCMAaTPUBAEMBIX MOPOIIKOB (UTOCHIPSI CHOCOOCTBYET
VBEITMUCHUIO AHTUOKCHAAHTHON AaKTHBHOCTH CYXHMX MYYHBIX MHUTaTENbHBIX
cyOCTpaToB ¢ WX BHeceHHWeM. HawmOomblieli aHTHOKCHIAHTHON aKTHBHOCTBHIO
00mamatoT 00pasIbl CyXHX MyYHBIX MTUATENFHBIX CYyOCTPAaTOB C BHECEHHEM ITOPOIIIKA
KOpHI Ty0a. MeHee BbIpakeHa Takasi IMHAMUKA B 00pa3liax MYYHBIX MUTATEIbHBIX
cyOCTpaToB C BHECEHHEM ITOPOIIKA TPaBbI OJIBIHA TOPHKOH. B TO e Bpems ciiemyer
YUUTBIBaTh, YTO B PACCMATPUBAEMBIX 00pa3lax MOPOLIKH (PUTOCHIPHSI BHOCATCS B
PasJIMYHBIX [Uana3oHaX KOHLEHTpalMid, HO B TO € BpeMs OTBEYAIOIINX
aJIecKBaTHOMY CYTOYHOMY MOTPEOJICHHIO OWOJOrMYEeCKH AKTHBHBIX BEIIECTB,
KOTOpBIE B HUX COJICPIKATHCS.

[IpoBeneHs! uccaeq0BaHU AMHAMHUKH MOKa3aTeNs KUCIOTHOIO YUCIIa KUpa
CYXHMX MYYHBIX TTUTATEIBHBIX CyOCTpaTOB 0€3 BHECEHHS U C BHECEHUEM ITOPOIIKOB
(buTOCHIPBA. DTOT TMOKa3aTellb CYHNIECTBEHHO XapaKTEepHU3yeT KadeCTBEHHBIE H
KOJINUECTBEHHBIEC XaPaKTEPUCTHKH, OTPAXKAIOIINE COCTOSHUE CBEXXECTH MPOAYKTOB
nepepabOTKH 3€pHAa, B TOM YHCIE€ M MYYHBIX MHUTAaTEIbHBIX CyOCTPaTOB.
HccnenoBaHusMy yCTaHOBJIEHO, YTO KHCJIOTHOE YHCIIO JKHpa CYXOro MYYHOTO
MUTATENILHOrO cyOcTpara 0e3 BHECEHHS MOPOIIKOB (DUTOCHIPHS (KOHTPOJIBHBIN
obpazer) cocraBiusier 35 mr NaOH. KucnmotHoe 49mcnmo kupa CyXUX MYYHBIX
MUTATENLHBIX CyOCTPaTOB C BHECEHHEM IOPOIIKOB (DUTOCHIPhsSI BapbHpYyeETCsS B
CIIEJYIONINX Jrara3oHax: 1) mpu BHECEHNH MOPOIIKa KOPbI 1y0a oT 35 Mr 0 39 mr
NaOH; 2) npu BHECeHN TIOPOIIIKa TPaBhI IXUHAIEH ITyPITYpHOU OT 37 Mr 10 44 mMr
NaOH; 3) mpu BHeceHMM B yKa3aHHBIX paHee KOHIEHTpAIMSX TOPOIIKa JIHCTa
mrandes ot 43 mr mo 55 mr NaOH; 4) npu BHeCeHHMH MOPOIIKA TPaBbl MOJBIHH
ropekoit ot 35 mr mo 39 mr NaOH. Bonee BbicOkHMe 3HaYeHHUS HCCIEITYEeMOTO
Mokaszarens B 00pa3lax CyXMX MYYHBIX IHTaTEJIbHBIX CyOCTpPaTOB ¢ BHECEHHEM
MOPOIIKOB (PUTOCBHIPBS OOBSICHIIOTCS TEM, YTO OOJBIIMHCTBO U3 PACCMATPUBAEMBIX
BUIOB (PUTOCHIPHS SBJISIOTCS HCTOYHUKAMHU PAaCTUTENIBHBIX Maces (TpaBa 3XHHALEH
MYPILYpHOH, JIUCT mwaidesi, Tpaa MOJILIHU TOPHKOii), a YBEeTUUYEHHE KOHICHTPALUH
9THX KOMIIOHEHTOB B CyXUX MYYHBIX NMUTATENbHBIX CyOCTparax BIeueT 3a coOoii
3aKOHOMEPHOE YBEJIMYEHHEe KHCJIOTHOTO 4Yucia Xupa. Hecmorps Ha 3TO
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YCTaHOBJICHHBIH IIOKa3aTelb KHCIOTHOIO YHMCIAa XKHpa OCTAaeTCs B AMANa30HaXx,
CBOWCTBEHHBIX VIS IPOYKTOB NIEPEPadOTKHU 3epHa.

ABTOJIMTHYECKYIO aKTHBHOCTh OOpa3lOB CYXHMX MYYHBIX IUTATEIbHBIX
CyOCTpaToB  OLIEHMBAJM  CTaHJAPTHBIM  METOAOM C  HCIOJIb30BAHUEM
pedpakToMeTpa, SKCIPECCHEIM METOIOM 0€3 HCITONB30BaHuA pedpakTomMeTpa (110
pacImIbIBaeMOCTH BOJHO-MYYHOW CYCIIEH3HMH) U 110 YMCiTy najgenus. MccinenqoBanust
XJIeOOTIEKapHBIX CBOMCTB 0Opa3lOB CYXWX MYYHBIX NHTATEIBHBIX CyOCTpaTOB
CTaHIAPTHBIM M SKCIPECCHBIM METOJaMM I10Ka3aJld, YTO BHECCHHME IIOPOLIKOB
¢duTOoCHIpbS  crocoOCTBYeT HeKoTopoMmy cHibkenmto (Ha 0,3-2,2%) ux
ABTOJIUTUUYECKOM aKTUBHOCTH IIPH YBETUUEHUHU PacCMaTPUBAEMbIX KOHIIEHTPALUH B
COCTaBe MYYHBIX [IUTATENIBHBIX CyOCTPAaTOB BHE 3aBUCUMOCTH OT BUAA (YUTOCHIPHSL.
TenaeHUMIO MOATBEPXKAAeT YyBEIMUEHHE IIOKa3aTeNnsl «4uciia MaJeHHs» Kak
0o0paTHOM BENMYMHBI aBTOJNMTHYECKOH akTuBHOocTH (Ha 2-4 ). Takas
3aKOHOMEPHOCTb,  BEPOSITHO,  CBS3aHA  CO  CHIDKEHHMEM  aKTUBHOCTH
aMUJIOJIMTHUYECKUX (EPMEHTOB 3a CYeT BO3ICHCTBUSI HAa HHUX KOMIIOHEHTOB
MOPOLIKOB (PUTOCHIPHS (AyOUITBHBIX BEIIECTB, OKCUKOPUYHBIX KUCIIOT, Pa3IMYHOTO
BUJa TOpeyeH U JIp.). ITO MOKHO PacCMaTpUBAaTh KakK MOJOKHUTENbHBINA (PAKTOp MpH
nepepadoTke Ne(EeKTHON Mo ATOMY MOKA3aTeI0 MyKH, YTO YaCTO XapaKTEPHO IS
MYKH, TTOJIyYCHHOH U3 3epHa Pk, MpoHU3pacTaroieil Ha TeppuTopun PecmyOnuku
benapycs.

OO6pasipl CyXux My4YHBIX IIUTATEIbHBIX CyOCTPATOB C BHECEHHEM (DPUTOCHIPDHS
OBLIH FIcCIIeTOBaHBI 110 TIoKazarensM 6e3onacHocTh B PYII «Hay4uno-nipaktrueckuit
neHtp HanuonanbHON akaneMuu HayK benapycu IO IIPOJOBOJIBCTBHION.
PesynpTarel ucneITanuil B cepTudUIpOBaHHON TabopaTopuy, MOKa3alu, 4To BCe
00pasIsl COOTBETCTBYIOT CYIIECTBYIOIINM TPEOOBaHUSIM.

Kpome Toro, oOpasupl Cyxux My4YHBIX MUTATEIBHBIX CyOCTpaToB
MO/IBEPTHYTHI XpaHEeHHIO B TeueHne 12 mecsneB. B npouecce xpaneHus kaxaple 3
Mecsla OLEHHUBAINCh OPraHOJENTHYECKUE II0Ka3aTeNnu, (U3UKO-XUMHUYECKUE
mokaszarenu (maccoBas JOJI BJard, TUTPyeMas W AaKTHBHAs KHCIIOTHOCTb,
IyOWJIbHBIE BEUIECTBA, aHTHOKCHAAHTHAs aKTUBHOCTh, KHUCIOTHOE YHCIIO JKUPA),
xJiebomneKapHble CBOMCTBA (ABTOIMTHYECKAs] aKTHMBHOCTB), MHUKPOOHMOJIOTHYECKHE
rmokazatenu (KOJIM4ecTBO Me30(MIIBHBIX a3pPOOHBIX U (PaKyIbTATHBHO aHA3POOHBIX
MHUKpPOOPTaHU3MOB).

Pesynprartel WccnenoBaHW TOKa3aiW, YTO O00paslbl CyXHUX MYyYHBIX
MUTATEJIBHBIX ~ CyOCTpPaTOB €  BHECEHHEM  MOPOIIKOB  (UTOCHIPbI IO
OpPraHOJIETITHYECKUM IIOKa3aTeNlssM B TEUEHHE BCEro MCCIeAyeMOro IMeprojaa
XpaHEHHUs He YXYAIIAITCS M XapakTepHbl 00pas3iaM JI0 Mpolecca XpaHeHHsI.

MaccoBast moyisi BiIard BceX OOpa3LOB CYXHX MYYHBIX IUTATEIbHBIX
cyOCTpaToB, B TOM YHUCIIE ¥ C BHECEHUEM MOPOIIKOB (PUTOCHIPHS, IPH XPAaHEHUH HE
n3mensercss u cocrapiuseT (11,4+0,2) %. KucnoTHocTh 006pa3ma cyxoro My4HOTO
MUTaTeJIbHOTO cyOcTpata ©e3 BHeceHHs (UTOCHIPbS B MPOLECCE XPaHEHHS
MPAaKTUYEeCKH HE M3MeHseTrcss u cmyctsi 12 mecsiueB cocrasiser 5,0 rpax., 4ro
HECKOJIBKO BBIIIE MO CpPaBHEHHIO ¢ oOpasnoMm Oe3 xpaHeHusi. Takoil pesynbrar
MOJKET OBITh CBSI3aH C THJIPOJIMTHYECKHMH MPOIECCaMU, POTEKAIOIMINMHU B CYXOM
MYYHOM IUTATEIbHOM CyOCTpare, B TO e BpeMs caM IMOKa3aTelb COOTBETCTBYET
CYIIECTBYIOLIMM PEKOMEHIAUUsIM. AKTUBHAsA KUCIOTHOCTH (pH) mocne 12 mecsiues
XpaHeHus: oOpasiia CyxXxoro MYYHOTO NHTaTeNbHOrO cyOcTpara 0e3 BHECEHUs
¢uToCHIpbs cocTaBnsieT 6,48, UTO HECKOJBKO HMKE STOTO IOKas3aTessl Mepen
nporeccoM XpaHeHus. B o0pasnax My4HBIX IUTATENbHBIX CyOCTPATOB C BHECEHHUEM
MOPOIIKOB (DUTOCHIPbA THUTPyeMas KHCIOTHOCTh B IIPOLIECCE XpaHEHHS He
W3MEHSAETCS 10 CPABHEHHIO C ITHM IIOKa3aTelleM [0 XpaHeHWS M HaXOAWTCA B
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muanasone (4,8+0,2) rpag. CraOWiIbHOCTH TIOKa3aTenss MOXHO OOBSICHUTH
MHTMOMPOBAaHUEM THIPOJUTHYECKUX IIPOLIECCOB B 00pa3lax CyXuX MYYHBIX
MUTATENBHBIX CYOCTPAaTOB KOMIIOHEHTaMH (UTOCHIPbsl. DTO MPEANONIOKEHHE
MOATBEPXKIACTCS CTA0MIBHOCTBIO MOKa3aTelsl aKTHBHOW KHCIOTHOCTH, KOTOPBIH
nocie 12 mMecsiieB XpaHeHHs CyXUX MYYHBIX TUTATEeNbHBIX CYyOCTPAaTOB C BHECECHUEM
MTOPOIIKOB (PUTOCHIPES cocTaBisIeT oT 6,49 mo 6,81.

Copnepxanue nyOUIBHBIX BEHIECTB B 00pa3lax CyxXuX My4YHBIX MUTATEIbHBIX
cyOcTpaToB 0e3 BHECEHHS M ¢ BHeCEHHEM (HUTOCHIphs cHWkaeTcst Ha 10,0-20,0 %
nocie 12 mecsueB xpaHeHHs. BeposiTHO, 3T0 00yCIIOBICHO MX THAPOIUTHYECKUM
pacmazoMm, 4To KOCBEHHO TIOBNIHUSET U Ha MIOKa3aTelb aHTHOKCHIATHON aKTHBHOCTH.
B npornecce xpanenus mpousonuio ee cHmwkenue. [lo uctedenun 12 mecsien as
o0pa3a Ccyxoro My4YHOrO MHUTAaTeIbHOro cyOcTpaTta Oe3 BHECEHHS MOPOIIKOB
(UTOCHIPBS 3TOT MOKa3aTeNb cHIKaeTes Ha 42,9 % u cocrasnset 8,0 mr/100 r. s
00pa3loB CyXHWX MYyYHBIX MUTATENBbHBIX CyOCTPaTOB C BHECEHHEM pa3lIUYHOrO
KOJINYECTBA IIOPOIIKA KOpPhl Oy0a aHTUOKCHUAAHTHAS AKTUBHOCTH CHIDKACTCS B
cpenneM Ha 8,5 % — 12,6 % 1o cpaBHEHHIO € 3TUM MOKa3aTeIeM A0 XpaHeHus. s
00pa3loB CyXWX MYyYHBIX MUTATENBHBIX CyOCTPaTOB C BHECEHHUEM pa3IMYHOrO
KOJINYECTBA MOPOILKA TPABHI AXWHALIEH MYPIYPHOU aHTHOKCUAAaHTHAS aKTUBHOCTD
cHkaercs B cpeaaeM Ha 10,0 % — 13,4 % o cpaBHEHHUIO C 3TUM IOKa3aTeleM 10
xpanenus. [y 00pa3loB CyXUX MYYHBIX MHTATEIbHBIX CyOCTPaTOB ¢ BHECCHHUEM
Pa3IMYHOr0 KOJUYECTBA TMOPOIIKA JIMCTa Mmaidess aHTHOKCHIAHTHAS aKTUBHOCTD
cHIKaercs B cpeaueM Ha 12,8 % — 18,4 % 1o cpaBHEHUIO C 3TUM IOKa3aTeleM 10
xpaHeHus. ns o0pa3uoB cyXux My4HBIX HUTATEIbHBIX CyOCTPaTOB ¢ BHECEHUEM
Pa3IMYHOr0 KOJIMYECTBA MOPOIIKA TPaBbl TOJBIHH TOPHKOW AHTHOKCHIAHTHAS
AKTUBHOCTH CHIDKaeTcsi B cpeaHeM Ha 12,5 % — 15,6 % mo cpaBHEHHIO C 3THUM
MIOKa3aTesneM 10 XpaHeHHs. [Ipu 3ToM cTOUT OTMETHTH, YTO 3a CUET HCHOIb30BAHUS
MIOPOIIKOB (PUTOCHIPHSI B COCTABE CYXUX MYYHBIX MMUTATEIBHBIX CyOCTPATOB:

- TUHAMUKa CHIDKCHUSI aHTHOKCHJAHTHOW aKTHMBHOCTH BO BCeX o0Opaslax c
BHECEHHEM IOPOIIKOB (PUTOCHIPhSI MeHee BBIpAKEHA, 4eM i1 obpasma 0e3
BHECEHUS MIOPOIIKOB (DUTOCHIPHS;

- QHTUOKHCJAHTHAs aKTUBHOCTH BO BCEX 00pa3liaX ¢ BHECEHHEM IOPOIIKOB
¢dutoceipbs B cpeaHeM 1,5-2 pasa Beiie, yeM B 0Opasiie 06e3 BHECEHHs MOPOIIKOB
¢utoceIpbs nocsie 12 MecsieB XpaHeHHS.

H3meneHus: mpereprieBan MoOKa3aTelnb KHCIOTHOTO YHCIA JKHpa CYXHX
MYYHBIX TUTATEIbHBIX cyOcTpaToB. [locie 12 mMecsueB XpaHeHHsI KUCIIOTHOE YUCIIO
JKUpa KOHTPOJIBHOTO oOOpasma (0e3 BHECEHHs TIOPOMIKOB  (DUTOCHIPHS)
yBenuuuBaetcs Ha 42,8 % u cocrasisier 50 mr NaOH. /Tunamuka 3Toro nokasarens
B 00pasliax ¢ BHECEHHEM IOPOIIKOB (DUTOCHIPhS CleAyIommas: 1) mpu BHECEHUH
MOPOIIKa KOPbI Jy0a KHCIOTHOE YHCIIO )KHpa yBeIuuuBaercs B cpenHeM Ha 10,8 %
JUTsL BceX 00paslloB M COCTaBIsieT mociie 12 mecseB xpaneHus oT 39 mr g0 43 mr
NaOH; 2) npu BHeceHNH MOPOIIKa TPaBbl dXWHAIIEH ITyPITYPHOIH KUCIOTHOE YHCIIO
JKUpa yBeluuuBaercs B cpegHeM Ha 12,4 % amst Bcex 00pasLioB U COCTABIISIET 11OCTe
12 mecseB xpanerns ot 42 mr g0 50 mr NaOH; 3) mpu BHeceHUH TOPOIIIKa JINCTa
manges KUCIOTHOE YMCIIO JKMpa yBeIuumuBaeTcs B cpenneM Ha 21,1 % mist Beex
00pastoB u cocrasisieT mocie 12 mecsies xpanenus ot 52 mr g0 67 mr NaOH; 4)
Opd BHECEHWH TIOPOIIKA TpPaBbl TIOJBIHM TOPHKOM KHCIOTHOE YHCIO >KHpPa
yBeNU4YMBaeTca B cpeqHeM Ha 8,7 % ams Bcex oOpas3loB W COCTaBIseT mocie 12
MmecsiieB xpaneHust ot 38 mr no 42 mr NaOH. Takum oOpa3om, mpu XpaHeHUH
MOKAa3aTeNb KUCIOTHOTO YHCIIA )KHUPa BCET/Ia YBETUUMBACTCS 3a CUET MPOTEKAIOIIETO
THIIPOJIUTHYECKOTO pacnana >kupoB. OmHAKO, B CyXMX MYUYHBIX HHUTaTENbHBIX
cyOcTparax ¢ BHECEHHEM IOPOIIKOB (DPUTOCHIPhS paciiaji jKupa MpOoTeKaeT MeHee
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AKTUBHO. JTO OOBSACHSAETCS TEM, YTO KOMIIOHEHTHI (UTOCHIPBS (IyOMITBHBIE
BEIIECTBa, TOPEYr, KAPOTHHOUABI U APYyTHe ONOIIOTHIECKH aKTHBHBIE COSTHMHEHNS)
SBIISIIOTCS MHTHOMTOpaMu THAponu3a >xupa. [lomydeHHbIe pe3ynabTaThl MOXKHO
XapaKTepu30BaThb KaK TIOJOXXUTENBHBIE W OTHECTH K  CYyIIECTBEHHBIM
MIPENMYIIECTBAM JIJIsl HOBBIX 00pPa3IOB CYyXHMX MYYHBIX MMHATENBHBIX CyOCTPATOB C
BHECCHHEM MOPOIIKOB (UTOCHIphsi. Kpome TOro, 3TH AaHHBIE MOITBEPKIAIOT
pe3yAbTaThl, OTyYEHHbIC IIPH ONPEIEICHUH TUTPYEMON U aKTUBHOW KHUCIIOTHOCTH
CYXMX MYYHBIX IUTATEBHBIX CyOCTPATOB.

OTMEYeHO CHIKCHHE M aBTOJIMTHYECKOW AKTUBHOCTH CYXHX MYYHBIX
MUTATEJBHBIX CyOCTpaToOB Kak 0e3 BHECEHHsI MOPOIIKOB (PUTOCHIPHS, TaK M C UX
BHECEHHEM, YTO OOYCIIOBIEHO, B TIEPBYIO O4YEpenb, CHIKCHHEM AaKTUBHOCTH
(hepMEeHTOB B MpoIIecce XpaHEHUSI.

[IpoBeneHs! nccnenoBaHU H3MEHEHHS KOJTMUECTBA ME30(HIILHBIX a9POOHBIX
1 (GaKyIbTaTHBHO aHa3pOOHBIX MUKpoopranusMos (KMA®ABM x 103 KOE/r) B
o0pa3iax Cyxux MYYHBIX MTUTATEIbHBIX CyOCTpaTOB 0€3 BHECEHHS M C BHECEHHEM
MOPOLIKOB pa3HBIX BUIIOB (PUTOCHIPHS B MPEICTABICHHBIX PaHee KOHLIEHTPALUIX
IpU XpaHEeHUH B TeueHue 12 MecsaueB c maroMm 3 Mecsua. Pe3yibrartsl
WCCIIEIOBAaHNN Ha TPHUMEpPe MYYHBIX NHUTATEIbHBIX CYOCTPaTOB C BHECEHHUEM
MOpOLIKa KOPbI y0a MpeAcTaBIeHbl Ha PUCYHKE 2.
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Puc. 2. KMA®AHBM x 102 B nporiecce XpaHeHHs 00pa3IOB CyXUX MYYHBIX
MUTATEJLHBIX CYOCTPaTOB B BHECEHHUEM TOpoIiKa Kopsl 1yda, KOE/r

OOcy:kgeHne Hay4dHBIX Ppe3yJbTATOB. Pe3ympTaTsl  NPOBENCHHBIX
WCCTIEAOBAHMM, TPEACTaBIEHHBIE HAa PHUCYHKE 2, TOKa3aldu, YTO YyBEJIHUCHUE
KOHIIGHTPALlMM IIOpOIIKa KOpBl 1y0a NPHUBOAMT K YMEHBLICHUIO IHHAMHKH
Hakoryiennss KMA®AHM B CyxXux MydYHBIX MHTaTelIbHBIX CYOCTpPaToOB IO
CPaBHEHHIO C KOHTPOJBHBIM 00pasioM. Takasi TeHICHIMs HaOIr0IaeTes sl BceX
MYYHBIX THTATENBHBIX CYOCTPaTOB C BHECEHHEM pa3lHYHBIX BUIOB IOPOIIKOB
¢utoceipbsa. B mporecce XpaHeHHMS CyXuMX MYUYHBIX HHUTaTEeNBHBIX CyOCTpaTOB
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npupoct KMA®AHM nponcxoauT MeHee MHTEHCHBHO C BHECEHHEM IOPOLIKOB
¢dbuTOCHIpE B OONBIIMX KOHIEHTpamusaXx. OcoOeHHO 53TO0 HaOmomacTcs IpH
BHECEHUH B CyXHe My4YHbIE MUTaTeIbHbIC CyOCTPaThl MOPOLIKA KOPHI 1y0a U TPaBhl
MOJIBIHM TOPHKOM, YTO TOATBEPXKIaeT CBeAeHUs o Ooniee BBIPAKEHHBIX
AQHTUMHUKPOOHBIX U (PyHTUIIMIHBIX CBOHCTBAX 3TOTO (PUTOCHIPHS. MeHee BhIPaKEeHBI
9TH CBOMCTBA y JMCTa Maji(es U TpaBbl 3XHHALICH IIyPILyPHOH, YTO U CKa3bIBaETCS
Ha Ooyee MHTEHCHBHOHN auHamuku HakoruieHus KMA®DAHM B cyxux MydyHBIX
IIUTATENIbHBIX CyOCTpaTax ¢ BHECEHHEM ITOPOLIKOB 3TOT0 (PUTOCHIPHS [0 CPABHEHHIO
¢ o0pa3laMu CyXHUX MYYHBIX NUTATENbHBIX CyOCTPaToB ¢ BHECEHHEM IIOPOILIKOB
KOpHI Ay0a ¥ TpaBbl SXHUHAIICH ITyPITyPHOI.

H3yyeHo BnusHME HaIUYWE TMOPOIIKOB (PUTOCHIPbSI B COCTaBe MYYHBIX
IUTATEeNIBHBIX CyOCTPAaTOB Ha pa3BUTHE BpeAnTeNeil XJIeOHBIX 3a11acOB B UX COCTaBe
B Ipolecce XpaHeHHs. B KOHTpOJIbHOM oO0paslie OTMEYaeTCsl HaJuuhue MYYHOH
OTHEBKH YK€ uepe3 6 MecsleB XpaHEHHS, B TO BpeMs KaK B MYYHBIX TUTATEIbHBIX
cyOcTparax ¢ BHECEHHEM IOPOIIKOB (PUTOCHIPhS] HAIWYME AAHHOI'O BPEAMUTEINS HE
oTMedaercs U yepes 12 mecsies.

[Mony4eHHble pe3ynbTaThl HCCIEAOBAHUN TO3BOJISIIOT 3aKIIOYUTh, YTO
NPESIOKEHHBIE TOPOIIKHA (PUTOCHIPhsI OyAyT 00ecednBaTh CTOMKOCTh B XpaHEHUH
paccMaTpUBaeMbIX CYXMX MYYHBIX MUTATENbHBIX CyOCTPaToB M IPEAOTBpAILATh
pa3BUTHE B HUX KOHTAMEHAHTHBIX MHUKPOOPTaHU3MOB.

3axuouenue. [IpoBeeHHbIC MCCIEOBaHMS TIOKA3bIBAIOT, YTO B IHIICBOM
IPOMBIIIJIEHHOCTH, B TOM YHCJIE U TNPH HPOU3BOACTBE XJieOa, HCIHONB3YIOTCS
pasnnuHble BuAbl (UTOCBHIpb. OOHAKO PO HEAOCTATKOB HE IIO3BOJISIET HUX
NPUMEHATh B Mony(dadpuKaTax, HWCHONB3YEMbIX Ul MPUTOTOBJICHUS Xjeba Ha
npeanpusTusax orpacau B PecrmyOmuku benapyck. PaccMoTpensl HOBblE BHIBI
duTochIpbs Ul NPUMEHEHUS B XJIEOONEKapHONW NPOMBIIUIEHHOCTH B BHJE
MOPOIIKOB KOpBI Ay0a, TpaBbl dXHWHAIEW MypIypHOH, JucTa mandes W TPaBbl
MOJIBIHM TOPBHKOW. YCTaHOBICHO BIIMSHHE HA3BAaHHBIX MOPOIIKOB (PUTOCHIPHS Ha
MIOKa3aTeNnd KadyecTBa U XJIEOONEKapHBIX CBOWCTBA MYYHBIX HHUTATEIbHBIX
CyOCTpaToB ¢ MX BHECEHHEM KaK OCHOBBI MPH MPUTOTOBICHHH MONTYy()aOprUKaToB
XJIeOOTIeKapHOTO MPOU3BO/ICTBA. BEISIBIIEHO, YTO BHECEHHE TIOPOIIKOB (PUTOCHIPHS B
CyXHe MYYHbIE NUTaTeNIbHBbIE CyOCTpaThl B INPEJIOKEHHBIX KOHLEHTPALUSIX HE
BIMAIOT HAa OPraHOJIENTHYECKHE II0KAa3aTelId KadecTBAa MYYHBIX MHMTATENbHBIX
cyOcTpaToB, HO CHOCOOCTBYIOT HEKOTOPOMY YBEIMYCHHIO aHTHOKCHIaHTHOM
AKTUBHOCTH pacCMaTpUBA€MBIX OOpa3LOB, CHIKAIOT MX ABTOJIMTHYECKYIO
aKTUBHOCTBb. B mpomecce xpaHeHHs o00paslbl CyXHX MYYHBIX [HATEIbHBIX
cyOCTpaToB HE W3MEHSIOT CBOM CBOWMCTBA, OTMEUEH MEHEE MHTCHCUBHBIN MTPUPOCT
kucinotHoro uymcna xupa 1 KMA®AHM, oTCcyTCTBHE pa3BUTHS BpeAHUTENCH
XJIEOHBIX 3aracoB B 00paslax C BHECEHHWEM IOPOLIKOB (PUTOCHIPHS, YTO MOXKHO
paccMaTpuBaTh Kak IOJIOXKHUTENbHBIA (akTop mpu XpaHeHWHu. Ha ocHoBaHUM
MPOBEJIEHHBIX HCCIeOBaHN pa3paboTaHa TEXHOJOrMYecKas IOKYMEHTalus Ha
MOIU(HUIMPOBAHHBIE COCTABBl CYXMX MYUYHBIX HHUTATENbHBIX CYyOCTpaTOB [yIs
NOCJIEOYIOUIEr0 MX HCIOJIb30BaHMS MPH HPUTOTOBJICHHM IOIy(QadpruKaToB
XJIeOOTIEKapHOTO MPOU3BOJICTRA.
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benapyce memsaekemmiK yHU8epcumemi mamak HaHEe XUMUASbIK MEXHOA02UAAap,
Moezunes, benapyce Pecnybaukacsi

®UTO LUMKIZAT HAYBAMXAHA OHAIPICIHIH, XXAPTbIJIAN ®AEPUKATTAPLIHOAFbI
OOSCTYP/I EMEC LUMKISAT KOMMOHEHTI PETIHAE

AHpatna. HaH-TOKaw eHimAaepiHiH XapTblnah ¢abpuKaTTapbiHbiH, KypambiHAA
KOJILaHYyFa apHa/ifaH GUTOLWIMKI3aTTapAblH, KaHa Typaepi KapacTblpblifaH. EMeH Kabblifbl,
axMHauea purpurea, wandern XKanblpafbl KaHE KyCaH LenTepi YHTAaKTapbliHbIH, YHHbIH,
KOPEKTIK CybCcTpaTTapbiHbIH, Cana KepCeTKILUTEPIHE }KaHe HaH nicipy KacueTTepiHe onapablH,
XapTblna pabpukaTrapabl HaH eHiIMAepiHe, OHbIH iWiHAe cakTay KesiHgeri Heri3 peTiHae
€Hri3e oTblpbin acepi aHblKTanapl. PUTOLIMKI3AT YHTAKTapPblH KONAAHY YHHbIH, KOPEKTIK
cybCTpaTTapbiHbIH, OPraHONENTUKAbIK Cana KepceTKiwTepiHe acep eTneunTiHi, onapabiH,
QHTUMOKCUMAAHTTbIK, OE/NICeHAINIriHIH, KOoFapbliayblHa bIKNan eTeTiHi YKoHe aBTONMTUKASbIK
6enceHAinikTi TemeHAeTeTiHi aHbIKTanabl. PUTOLWMKI3AT YHTAKTapbl KOCbINFAH Kypfak
YHHbIH, KOPEeKTiK cybcTpaTrapbl Kayincis. KypfaKk YHHbIH, KOPEKTiK cybcTpaTTapblH cakTay
npouecci onapAblH KacveTTepiH alTap/biKTak e3repTnengi. byn peTtte mangbiH,
KbILWKbINABIK CaHbIHbIH, *KaHe Me30duAbAi aspobTbl KoHe ¢GaKyNbTaTMBTI aHa3PO6THI
MWKPOOPraHU3MAEpP CaHblHbIH a3 KapKblHAbl ©cyi, GUTOLWMKI3aT YHTAKTapblH eHri3y
APKbINbl YATiNEpAe acTblK KOP/apblHbIH, 3UAHKECTEPIHIH, }XOKTbIFbl aTan eTinAi. ¥CbIHbIFaH
OUTOLWMKI3AT YHTAKTapbl KypfaK, YHHbIH, KOPEKTiK CybCcTpaTTapblH CakTay TYPaKTbI/IbIFbIH
KamTamacbi3 etefi. Kypfak YHHbIH KOPEKTIK cybCcTpaTTapbiHbiH, MoAndUKaumMsanaHFaH
KOMMO3NUMANAPbl  YWIiH onapAbl KeWiHHeH HaH-TOKAW eHIMZEepiHiH  KapTblnamn
babpurKaTTapbIH AablHAAY A NalganaHy ywWiH TEXHONOMMANBIK KyXKaTTama 93ipaeHai.

Tipek ce3gep: KapTblnait dabpukaTtap, YHHbIH KOPEeKTiK cybcTpatrapbl,
dUTOLWMKI3AT, cana KepceTKiwTepi, HaH nicipy KacnetTepi.

T. Samuylenko

Belarusian State University of Food and Chemical Technologies,
Mogilev, Republic of Belarus

HERBAL RAW MATERIALS AS NON-TRADITIONAL
RAW MATERIALS IN SEMI-FINISHED BAKERY PRODUCTS

Abstract. New types of herbal raw materials for use in the composition of semi-
finished bakery products are considered. The influence of oak bark powders, echinacea
purpurea grass, sage leaf and wormwood herb on the quality and baking properties of flour
nutrient substrates with their introduction as the basis for semi-finished bakery products,

50



I SSN 2308-9865 (print) Mexanuxa u mexuonozuu /

I SSN 2959-7994 (online) Hayunblii scypnan 2023, 22(80)

including during storage, has been established. It was revealed that the use of herbal raw
materials powders does not affect the organoleptic quality indicators of flour nutrient
substrates, contribute to an increase in their antioxidant activity, reduce autolytic activity.
Dry flour nutritious substrates with the introduction of herbal raw materials powders are
safe. The process of storing dry flour nutrient substrates does not significantly change their
properties. At the same time, there was a less intensive increase in the acid number of fat
and the number of mesophilic aerobic and facultatively anaerobic microorganisms, the
absence of pests of grain stocks in samples with the introduction of herbal raw materials
powders. The proposed powders of herbal raw materials provide durability during storage
of dry flour nutrient substrates. Technological documentation has been developed for
modified compositions of dry flour nutrient substrates for their subsequent use in the
preparation of semi-finished bakery products.

Keywords: semi-finished products of bakery production, flour nutrient substrates,
herbal raw materials, quality indicators, baking properties.
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KAPA BYJIIPTEH CBIFBIHIBICHI KOCBLIFAH
®YHKIUOHAJJILIK MAKCATTAFBI KY3IM CYCBIHBIHBIH,
OM3UKAJBIK-XUMUSJIBIK CATTIA KOPCETKIIITEPIH
3EPTTEY

Anparna. Kazipri yakpITTa ©HEpKaCill callaChIHbIH €H JKbUIJIAM JIaMBIIl KeJle )KaTKaH
CErMEHTTEpiHiH Oipi — aJKOrojbCi3 CyChIHAAP OHJIpici OOJbIN TaObLIANbl. AJIKOIONBCI3
CYCBIHJIAp CaThIl ATYLIBUIAP apachlH/la ©Te TaHBIMAaJ, COHJBIKTaH KOPEKTIK 3aTrTapra Oaii
TaOWFY IIUKI3aTTaH KacalFaH CYChIHIap/bl JalbIHAaYy OYPBIHFBIIAH J1a MaHbI3Abl. OCIMIIK
HIMKI3aTBIH KONTEereH IOPYMEHAEP MEH MHKPO- JKOHE MaKpo-3JeMEeHTTepMeH OipikTipe
OTBIPHIN, (DYHKIMOHAIIBI CyChIHAAp »acayra Oomampl. bBym 3eprreymep kapa OymnmipreH
CBHIFBIHIBICEIMEH OalBITBUIFAaH JKaHA CHIFBUIFAH JKY3IM IIBIPHIHBIH KOJAHA OTBIPBIIL,
aNKOTONBCI3 CYCHIH OHIIpyre MYMKiHOIK Oepenmi. Hormkecinge aopymenzep,
AMHHKBIIIKBUIAAPHI JKOHE MHUKpO- JKOHE MaKpO-3JIEMEHTTEp Oap >KOFaphl camaibl CyChIH
naiina Oommpl. CamaHBIH CEHIMII KOPCETKIIITEpi CyCHIHIB (DYHKIIHMOHAIAB! OarbITTAIFaH
©HIM CaHATBIHA JKATKBI3yFa MYMKIHIIK Oepi.

Tipek ce3mep: CyChlH, JKY3IM IIBIPBIHBI, CBIFBIHABLIAP, Kapa OyJuipres,
(yHKIIMOHATABIK OaFbIT.

Ceticenbem, H. Kapa 6yndipeen cvl2biHObIChl KOCHLISAH QYHKYUOHALObIK MAKCAMMALbL
JHCYZIM CYCHIHBIHBIY (DUIUKATBIK-XUMUSIILIK cana Kkepcemxiwumepin sepmmey [Momin] | H.

% Ceuicenboem, I'U. Baveasuesa, A.K. Kexubaesa, M.M. Bbassumoea // Mexanuka dwcone
mexnonozusinap /  Fouweimu  ocypnan.  — 2023 —  MNe2(80). -  B.55-62.
https://doi.org/10.55956/ GWLR7659

Kipicme. Kazipri yakpitra Kazakcran PecriyOnukachinia sxoHe 0acka enaepie
Taburu OMOJOTHUSIIBIK OEJICeH I MHTPEUEHTTEPI, dcipece ociMJIIK TeKTec oHIMaepi
JKOFapbl TaFaMIapFa TYPaKThl TYTHIHYIIBIIBIK KBI3BIFYIIBUIBIK Oaiikamassl [1].

OyHKIIMOHAIIBI TaFaM — OYJ1, FEUTBIMU JIQJICNJICHT€H, TUETANBIK aypyIapablH
Jamy KayIiH TOMEHJICTETIH, JIeHCAyJBbIKThl CAKTAaWTBIH JKOHE JKaKCcapTaThIH
KacuerTepre ue OapiblK >KacTaFbl ajamzap YHEMi TYThIHyFa apHaiFaH Oipereit
TaramJap, OUTKEeHI OJNapbIH KYpaMbl KQKETTI TopyMEHIePMEH OalbIThUIFaH [2].

Kazipri yakeiTTa oOCBI camajgarbl €H Kejemieri 30p OaFbITTBIH Oipi-
GyHKUMOHAIABl CyChIHAAp eHAipici. TaraMIOblK KYHIBUIBIKTBIH >KOFapbUIAYBI,
JopyMeHaep MeH  OHONOTrHMsUIbIK  OelceHaAl  MHTPEeJUEHTTEepHAiH OO0yl
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(hYHKITMOHAITBI CYCHIHIAPIBIH alpBIKIIA Oenriiepi O0IbIT Ta0bLIa b, AKOTOBCI3
CYCBIHIApIbIH KOMIIUTITiH KYPalThIH KeMic-KekeHic mbIpeiHaapeiHaa C xone B
JTOPYMCHJICPiIHIH KelIeHepi, COHIai-ak OeTa-KapoTHH 0ap, COHJBIKTaH >XKaHa
WHTPEUEHTTEP/I KOCY MaHBI3[bI Macene emec. COHJIBIKTAH a3bIK-TYNIK CEKTOPBI
IIYFBUT TYpAE TaOWFW OCIMAIK HWHTPENWEHTTepiHEH JKacallFaH CYCBHIHAAPIBI
a3ipyieyre Hazap aynapysl kepek [3].

Ky3iM — muKi3aT peTiHae afeyeTi JKoFaphl )KeMicTep MeH KUIEKTepAiH Oipi.
Kanr (rmioko3za xoHe (pykTo3a), OpraHUKANBIK KBIMIKBUINAP, MHHEpajaap,
JOpyMEHIEp KOHE MaHbI3/Ibl AMUHKBIILIKBUIAAPHI JKy3iMre Oail KOPEeKTiK 3aTTapAbIH
OipHerieyi raHa. CyCBhIHHBIH KOPEKTIK 3aTTapblH IIBIFBIMBI JKY3IM IIBIPHIHBIH
OHJIIPY MEH OHJICYHIH THICTI TEeXHONOTHSCHIHA TIKENeH ocep ereni, OUTKeHi
aKIIBUIIATY MPOIECiH/IE )KY3IMHIH KOPEKTIK 3aTTapbIHBIH Oip Oeiri sxoranaasl [4].

JKy3iM IIBIPBIHEI MEH ©CIMJIIK IIMKi3aTBIHBIH CHIFBIHABUIAPbIHA HETI3JICITeH
(yHKIIMOHANIBI CYCHIHIAPABIH OipKaTap pelenTypajapblH Kacay — Oy
KOMITIOHEHTTEP/II alIMACTBIPYABIH JKOHE IIBIPBIHAAPIBIH TaFaMIBIK KYHIBUIBIFBIH
apTTHIpYIbIH Oip amici. CUpek Makpo- JKOHE MHKPO-3JIEMEHTTEP/I KOCY apKbUIbI
MYHJIall CYCHIHAAPIbl OHAIPY (PU3UOJOTHSIIBIK OCJICCHMI XUMHSIIBIK 3aTTapiblH
KOHIICHTPAIMSICHl TYPFBICHIHAH JKY31M IIBIPHIHBIHBIH KYPAMBIH TECHECTIPY MYMKIH
[5-7].

Komnaiinel OaraMeH IIUKI3aTTBIH KEH ACCOPTHMEHTIHIH KOITIriHE XoHe
KazakcTaHHBIH OHTYCTITIHAE JKOFaphl TEXHOJOTHSUIBIK JKaOIBIKTapel  Oap
XKEMICTepal KaiiTa eHJAey KOCINOPBHIHAAPBIHBIH IIOFBIPIaHyblHA OalIaHBICTHI
OCIMIIK CBHIFBIHIBUIAPHIH MaiaNaHa OTBIPBIN, JKY3IM IIBIPBIHBI HETi3iHAe
(YHKIMOHANIBIK CYCBIHAAP OHIIIPY aca MaHBI3/IbI )KOHE LIYFBUT MiHIET OOy aa.

3epTTeyaiH MakcaThl — OCIMIIK CHIFBIHIBUIAPEIMEH OaWBITHUIFAH IIBIPHIHEI
0ap CyChIHJIAP/IBIH calla KOPCETKIIITEPiH 3epPTTey.

3epTTey maprTTrapbl MeH daicTepi. 3epTTEyIiH HEri3ri HbICAHJAPHI KBI3BLI
JKOHe aK acxaHaJbIK ky3iMaep. Omapra Hussein s, Hussein White, Sensation >xone
Taifi white kazakcranabik coprrapsl katasl (1-kecte).

Kecre 1
JKy3iMHIH KBI3BUI jK9HE aK CYPBINTAPBIHBIH CUTIATTAMACHI [5]
Cypsin Ticy Kyzim Kunex Oniminiri, 1/ ra
Mep3iMi | KUAEKTEpiHIH MeJepi
CaJIMarhl, T.
XycelH Kell 350 Ipi 150-200
KBI3bLI
XyceiiH ak | oprama 300 Ipi 110-115
Cencamus KelIl 900 Ipi 150-200
Taiidu ax Kell 700 Ipi 110-115

JKy3iMHIH  TaHFaXaWblll COPTHIHAH JaWbIHIAIFAH IIBIPBIH  TiKeJeH
CBIFBIMIAJIFAH  KY3IM IIBIPBIHAAPBIH TajJaFaHHAH KeWiH anbiHael.  Onap
KYPaMbIHBIH (DU3UKAIBIK-XUMHUSUIBIK KOPCETKIIITEPIMEH, aMUHKBIIIKbUIIAPbIHBIH
OOJYBIMEH JKOHE IOpYMEHIEpPIiH MeiepiMeH epekiieneHeni. On eH Korapsl
TaramJIbIK JKOHE OPTaHOJENTHKAIBIK KYH/IBUTBIFBIMEH ePEKIeIICHII.

ChIFBIHIBI JalbIHAAY YIIIH JIOCTYPIIl eMec MIMKI3aT peTiHie Kapa OyiIiprexH
BoiicenOeppu cypblObl TaHJANBINT ANBIHABL. Bapiiblk KepceTKIiTep/l aHBIKTay
0aphICBIH/IA 3€PTXAHAIBIK KYMBICTAp AJIMAThl TEXHOJIOTUSIIBIK YHUBEPCUTETIHIH
(ATY) “Acthik eHiMaepl XOHE KaWTa OHJEY OHIIPICTEPiHIH TEXHOJIOTHSICHI”
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KadeapachHbIH “AIIBITY OHAIPICTEPIHIH TEXHOIOTHSICH KOHE IIapan kacay” OKy
3epTXaHacelHIa opeIHAANAb. Kypaeni 3eprxananbik skymeictap ATY «Taramumbik
Kayilci3airi» FeUIBIMH 3€pTTeY HHCTHTYTHIHA KYPTi3iili.

3epTTEy HOTH:Ke P KIHE 0JIapabl TATKbLIAY. TiKenel ChIFbUIFaH XY3iM
HIBIPBIHBI HETi3iHAe (YHKIUOHAIIBIK CYCBHIHIAP/bl NAHbIHAAH OTHIPBIN OJap.IbI
OolaH opi malpanmaHy MakKCaThIHAa Kapa OYJmIpreH KHUIEKTepiH Kailta eHuey
OHIMJIEpiH 3epTTey OoMbIHIIA 3epTTeynep Kyprizuimi. LIukizaTTel TaHmay OHBIH
KypaMbIHa jkoHEe (DapMaKOoJIOTHSIIBIK KaCHeTTepl Typaibl 9fe0n JepeKTepre aHaIn3
’kacayra, Ka3zakcTaHHBIH OHTYCTIK aiiMaKTapbhlHIA OHBI NAaWBIHAAY MYMKIHIITiHE
JKOHE  CYCBIHIAp  KYpaMbIHIAarbl  LIMKIi3aTTapAblH  OPTraHOJECTITUKAIBIK
KOPCETKIIITEePiHIH YHISCIMIIITIHE HETi3eITeH.

Kapa Oynaipresi ¢u3noaorusuIblK QYHKIASIIBIK TaFaMABIK IIAKI3aT PETiHIe
naijanaHy YIIiH OHBIH JKMACKTEPiHIH ycaKTalfaH MaccachblH 1:1 KaTbIHACHIHAA
CyMEH apayacTBIpBIll, COAAaH COH 24 caraT TYHIBIPY, TYHIBIpYJAaH KeWiHTi
OKCTPaKTiHI CBIFy JQHE OHBI 2-2,5 wmuHYT O0ifel 82-85°C Temmeparypana
CTEPHUITBCY S/ICIMEH TYPAKTAH/BIPY KOJIBIMECH CHIFBIH/IBI JaWbIHIAIFaH.

Kapa OyngipreH ChIFBIHABICBI MEH KY3IM  IIBIPBIHBIHBIH — TiKeJeH
CBIFBIHIBICHIH KYNaKIady HOTWKECIHAE aJblHFAaH CYCBHIHAApIBIH camnachl MEH
TaFaMJbIK ~KYHIBUIBIFBIH ~aHBIKTay VIIH CYCBIHIAp YJTUIEpiHe OJapiablH
(U3NKATBIK-XUMUSUTBIK KOPCETKIIITEpiHE TaNaay jKacaiuabl (2-KecTe).

Hotmxecinge kapa OynmipreH MeEH JKY3iM CBHIFBIHIBICBIHAH — Keleci
KaTbIHacTapra coiikec 3 Hycka tanmanabl (%): 90:10 (1-uycka), 80:20 (2-nycka),
70:30 (3-Hycka).

Kecte 2
JKy3iM mIbIpEIHBI MEH Kapa OYJAipreH HeTi3iHaeri (yHKIHOHAIIBIK MaKCATTaFbI
CYCBHIHJIap KYPaMbIHBIH KOPCETKIIITEpi

KepceTkim araysr CyChIH HYCKalapbl
1 2 3
Kemipcymapapig MAaCCaJIbIK 21,3 20,1 18,59

KoHIeHTpauscel, /100 cm®

[MMapanka KaiTa ecenTereHae TUTP
KBITIIKBIIBIH, MACCATBIK YIIeci, r/mm3 4,15 455 4,82
pH 3,45 3,41 3,34

2-xecte OOMBIHIIA CyCHIHIAFbl Kapa OYJIIIPreH CHIFBIHIBICHI KYPaMBIHBIH
apTybIMeH KaHTThIH Kypambl 21,3-ten 18,59 /100 cm®ke neifin aszaifran, an
OacTamkpl JkapThulail (aOpuKaTTapAarbl OChl KOMIIOHEHTTEPIIH KypaMbIHIAFbl
JKY3IM MIBIPBIHBIH MIApan KbIIKBUIIBIH OONyBIMEH OaiaHbICTBl THTPIICHTEH
KBILIKBUIIAPIBIH MACCANIBIK KOHIIEHTpauschl 4,16-nan 4,82 r/am>-ke neifin ockeH.

Cycwinaapasie pH kepceTkimidin MoHi 3,34-teH (3-nycka ) 3,45-ke aeiiin (1-
HYCKa) e3repin, e3apa 2-3%-ra epeKieieH/i .

3eprreneTin CYCBIH/Iap IaFbI JopyMeHIepIiH MaccaibIK
KOHIICHTPAIMSACHIHBIH JKOFapbUIaybl OJNapAblH KypaMbIHIAFel Kapa OyJuiprexH
CBIFBIHIBICH Oap OOJyBIHA TiKeJel Toyenai OONFaHbIH aiiTa KETKEeH JKOH.

Kamsipier anextpodopes 9iiciMeH 3epTTeNneTiH CYChIHAAPIbIH Ak Tabl
KacHUeTTepiH Oarajay YILiH JopyMeHIep MeH (eHOIKapOOH KIIIKbLUIAAPbIHA TaI1ay
xyprizinai (1-cyper).
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S rann KbllWKbINbI [ ] HO(be KbIWKbIbI H0poT KbILWKbIAbI

B HUKOTHH KblLLKbIb W X10POTEH KbIlKbINbL B acKOPBWH KbILLKbL/bI

Cyper 1. XKy3iM OIbIpeIHBI MEH Kapa OYJIipreH CHIFBIHIBICH HETi31HIeT1
CYCBIHJIapJIaFbl IopyMEHACP MeH (DEHOJIKAPOOH KBIIIKbIIIAPBIHBIH CaIMaKThIK
yaeci, mr/am®

En xorapsl mopymeHaep MeH (eHONKapOOH KBIMIKBUIIAPHIHEIH KypaMbl
CYCHIHHBIH 3-HycKama 226,7 Mr/mme. 1-Hycka >xoHe 2-HYCKaJarbl CYCBHIHJAp,
COHJali-aKk nopyMeHaep MeH (eHOIKapOOH KBIIIKBLUIIAPBIHBIH KOFaphl 00IybIMEH
epexmeneni — 154,1 sxone 195,4 mr/om3,

Bapnpik CychiH yaATUIEpiHAE Tal KOHE OPOT KBIIIKBUIAAPBIHBIH KOFApBI
KypaMbl OeNTiIeHTeH, ONap/IbIH Kamail WOoFbIpiIanysl Tricinmie 59,95-ren 103,36
mr/am3-ke xome 41,73-Ten 48,54 mr/am3-ke neiiin Gommel, Oy Kapa Oynmipren
CBIFBIHIBICHI KYPAaMBIH/IAFbl aliTa KETKEH OPOT JKOHE Tall KHIIIKBUIJAPHIHBIH KOIl
0osybIMEH OalaHbICThl. HUKOTHH KBIIKBUIBIHBIH MacCajiblK KOHIICHTPAIUSCHI
23,64 cychIHBIHBIH TypiHe GaiinanbicTsl (1-Hycka) 32,34 mr/nm3-ke aeifin (3-Hycka),
aJI aCKOpOWH KBIIIKBIIBIHEIH Metiepi 19,62-nen 27,24 Mr/aM3-ke neitin e3rep/i.

CyceIiHaars! Kapa OyJIipreH ChIFBIHABICH MOJIIEPiHIH YIFAIOBIMEH XJIOPOTeH
KBIIIKBLIBIHBIH MacCaJIbIK KOHIICHTpaUChl 65% - 1aH acTam apTThl, IFHU 3,77-1eH
11,59 mr/nm3-ke neitin, an ko(e KBIKBUIBIHBIH Kypambl 5,37-neH (1-Hycka) 3,65
mr/mm3-ke neiin (3 -HyCKa) azaipl. JKammbl, ®Ky3iM MIBIPBIHBI HETi31H e KYpaMbIH/Ia
WIBIPBIHEL 0ap CYCBIHAAPIBI OHJIpY OapbIChIHIA KapaOYJaipreH ChIFbIHABICHIH
KOJIJIaHy JlaliblH ©HIMJI ajaM ar3achblH KYHJbl 3aTTapabiH  ((eHoykapOoH
KBIIIIKBIIIAPHIMEH  JKOHE JIOPYMEHAEPMEH) TMalbI3bIH JKOFaphUIaTyFa  YIIKEH
MYMKIHJiK Oep/i.

AMUHKBIIKBULIAPEL  (PEPMEHTTEP/AIH, TOPMOHAAPIBIH KOHE  aKybI3
TaJIIBIKTAPBIHBIH ~ KYPBUIBIC MaTepuaibl OOJBIT  TaOBUIATHIH — aKybI3AapAbIH
TY3iTyiHIEe ajamia MaHbI3IBI POJI aTKapaabl. AMUHKBIIIKBUIIAPEI XKeTiclece, ar3a
KOPEKTIiK 3aTTap/ibl 0asty CiHipesi.

Kanmran  ynrinepgeri  OapiblK  aMHHKBIIKBUIIAPBIHBIH — MacCalbIK
koHueHTpamusichl 1207,6 Mr/mm® Kypazel, an GipiHii HycKaaa KOpCETiIreH CyChIH
3-kecrezeri akmaparka colikec 00C aMUHKBIIIKbUIIAPBIHBIH JKaJIbl MOJIICPIHCH
ker 0omael. CyChIHIApABIH aMUHKBIITKBUIIB KOHIIEHTpaIusIcel 1166,9 Mr/mm3 (2-
Hycka) xone 1128,3 mr/am® (3-HycKa) TEXHUKANBIK TYp/e GOJIbL.
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Kecre 3
JKy3iM mIBIpEIHEI MEH Kapa OYJaipreH HeTi31HAeri apHaibl OaFbITTaFbl
CYCBIH/IapJaFrbl AMUHKBINIKBULIAPBIHBIH KYPaMbl, MI/M°

AMUHKBIIIKBUTIAP aTaybl 3epTTey HYCKaAarbl KOHIICHTPAIUSICHI,
mr/ame
1 2 3
AJMacTsl- ApruHux 132,7 122,8 112,1
pbLIAThIH T'uctunuu 57 58 58
IIponun 388,4 390,4 401,4
Cepun 177,1 161,5 155,2
o-AnaHuH 126,6 124,2 118,1
Tuposun 7.3 7,2 7,6
NG 0007050 2,1 1,8 1,6
AnMacTsl- B-hennnananun 15 1,6 15
pPBUIMANUTBIH | Jlednuu 21,6 16,1 10,
MernoHun 83,3 72,3 64,7
Banuu 44 6 442 35,3
Tpeonun 66,5 76,1 77,2
Tpunrodan 148,3 141,1 135,5
Bapnpiret 1207,6 1166,9 1128,3

OYHKIMOHAIIBl CYCBIHHBIH opOip yuiriciHaeri mponwaHiH (401,4 mr/am3)
JKoHe apruHuHHIH (Twicinme 132,7 xone 83,4 mr/am®) wmenmepine coiikec
CYCBIHHBIH KYpaMmbl TYPaKThl CaKTajaabl. 1-HYCKa YJTICIHIE KelieCi €H KOFaphbl
KOHIEHTpanusaap oomnasl: Tpunrodan 148,3 mr/mm3, cepun 177,1 mr/am® sxone A-
ananuH 126,6 mr/nm°. Op6ip aMUHKBIIKBUIGIHBIH KbI3METiHE COIMKeC ajblHFaH
CYCBHIH/Iap/IaFbl aMUHKBIIIKBUIIAPBIHBIH OOJTYbI OJIap/IbIH aJ1aM aF3achiHa Kajai acep
€TETIHIH aHBIKTAIIBL.

Bapnbik 3epTTeNireH CYCHIHAAP/BIH €H a3 MeJIepi aMHHKBIIIKbUIIaphIHA
THECUTI OOJIZBI, MbICAJIbI, TJIMIUH J>KoHE 3-(heHWIaJaHWH, OJIAPIbIH CoHKec
KOHIeHTpanusce 1,7-2,2 xone 1,6-1,7 mr/mve,

OYHKIHOHAIABI  CyCBIHIAPABIH ~ KYpaMblHJa MakKpo- JKOHE MHKpO-
JIIEMEHTTEPIH OOTYBI OTapIbIH MHHEPAIIBIK KypaMbiHa acep etefi (4,5-kecre).

Kecte 4
JKy3iM mIBIpBIHEI MEH Kapa OYJIIipreH Heri3iHAeri apHaiibl OaFbITTaFbl
CYCBIHIap/IaFbl MAKPOJIEMEHTTEP/IIH GOITYBI, MI/iM>

DJeMeHT aTaybl 3eprrey HYCKaJaFbl CaJIMAKTBIK
KOHIEHTPALMACHI, MI/IM>
1 2 3

Kanuit 1602,0 1617,0 1618,0
Harpuii 42,3 45,1 49,2
Maruwuii 126,5 123,1 120,2
Kanpimii 138,3 137,1 147,3
Bapbirbt 1909,5 1922,1 1936,6
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Tabburan Makpo-3JIEMEHTTEP/IIH apachlH/Ia METAIUT KATHOHIAPBIHBIH KaJIIBI
MemmepiHiH 85%-bIH KypaWTBIH JXoHEe Oacka JeHe (YHKIUSUTapbIMEH KaTap
OYJIIIBIKETTEP MEH JKYPEKTIH JKHUBIPBUTYbIHA KAXKETTI KaUHIIH alTapiibIKTai
mommepi  (1602,0-1618,0 mr/nm®) Gommel. Kapa OynmipreH ChIFBIHIBICBIHAH
acanFaH (DYHKIIMOHAIBI CyChIHAApAa TIHAEpTe KaXeTTi Cy MeIiepiH epei.

Cychipap 138,3-147,3 wmr/am® apanblFblHAarbl KalblUil KaTHOHBIHBIH
MaccasblK MoHEpiHe ue 60mbl: 42,3 Men 49,2 mr/ame,

Marauii AeHEHIH KalbINTHl JKarmaima OodyblHA, ac KOPBITY MPOIECiH
OakpuIay JKOHE JKYPEK MeH OapiblK OYJIIIBIK eTTepAiH IeHCAYIBIFbIH CaKTay YIIiH
oTe MaHp3bl. O cychingapaars 120,2-126,5 mr/nm® apanbIFbinga 60nab!.

TaMakThIH MarHUII )KaKCHI CIHIPY MaKcaThIH A KalbInTacTeipbitrad — 1:0,7.
3epTxaHanblK  CychIHAAapAblH Oyn  KarterHacer  1:0,87;  1:0,88;  1:0,75:
3epTTEreHIMI3/IeH CyChIHHBIH TaHOAIaHYBI 3-HYCKA YCHIHBICHIHA ©TC )KAKbIH.

Cyceiaaap 6ip Me3riiie MEKpO-3JIEMEHTTEPIIH KypaMbIHa Kapal TalnaHFaH
(5-xecre). CycbiHIap KPeMHHIAIIH €H KOFapbl KOHIeHTpanusichiH (9,25-ten 13,80
mr/am®) Hemece OapibIK MHKPO-3JIEMEHTTEDIH JKallbl MeJepiHin 72-82%
Kypanbl. KanfaH KOMIIOHEHTTEPIiH KypaMbl TOMEH JKOHE CYCBIH COpPTTaphbl
apacblHAa 3epTTENICTIH 3MeMeHTTepAiH KypaMmbliHaa 10-30% esreprimTik Oonmpl.
Jalisiananran cychIHAapAsIH Kypambiaga 0,45 mr/mm® peitin cenen, 0,5 mr/mm3
neiiin mapraner, 0,96 mr/am® aeitin Mpipsim, 1,62 mr/aqm neitin kanaiisl 6011bL.

Kecte 5
JKy3iM mbIpeIHB MEH Kapa OyJAipreH Heri3iHAeTi apHailbl OaFbITTaFbl
CYCBIHJIap/IaFbl MUKPOJIEMEHTTEPIIH KYPaMbl, MF/ILM3

3epTTey HYCKaarhbl CaTMaKThIK
DJeMeHT aTaybl KOHIEHTPALMACHI,MI/qM°

1 2 3
Cenen 0,46 0,46 0,36
Mapranen 0,5 0,51 0,32
Meipbim 0,95 0,91 0,65
Kpemuuit 9,26 10,56 13,81
Kanaiier 1,63 1,57 15
Won 0,11 0,12 0,12
ComMmacsl 12,9 14,1 16,9

Honrsin konnenTpanusacel 0,1-0,12 mr/am® ak cycelnmapaa ma, Kysim
LITBIPBIHBIHA KOCBIIATHIH Kapa TAHKYpPAail CHIFBIH/BICHI 6ap eKeHi aHbIKTam bl Mo —
AIMAaCTBIPBIIMANTEIH MHKPO-3JIEMEHTTEp JIeTl aTajaTblH AJIeMEHTTep[iH Oipereit
KJIachIHBIH Mymieci. JIeHi cay epecek ajgamra KyHiHe 150 MKT Kaxer.

ConpibIKTaH 4-111 JKOHE S-KecTeeperi MaJiMETTepi Tajujay HerisiHiae
(hYHKITMOHAIIBIK MaKcaTTa KapacThIPBUIATBIH CYCHIHAAP aJjaM aF3achl YIIIH OMipITiK
MaHBI3/BI  OOJNBINT TaOBUIATEIH MAaKpO-3JIEMEHTTEP MEH KOPFaHBIIl MHKPO-
aneMeHTTepre 6ai, oapAbIH aF3aHbIH OMIPIIIK MPOIECTEPiH KaJBIITKA KENTipy jKOHE
OpTYpIIi aypynapabl eMJey KoHe albH any. [lemek, o Tya OiTKeH HMMYHHUTETTI
apTTHIPy CTPATErwWsiChl pETiHAe IKypelmi. Meramn >XKoHE MHKPO-3JIEMEHTTEP
KaTHOHIAPBIHBIH MOJIIIEP] JKOHE KaTHOHIAp MEH MHKPO-3JI€MEHTTEP/IIH KOCIachl
CYChIHIApAbIH OapiiblK BapHalusiapblHIa OipAei nepiik, Oipak emKaHai
alBIPMAIITBUTBIK YKOK.

KopbIThiHabI. OYyHKIIMOHAIAB MaKCATTarbl ChIHAIFAH CYCHIHIAP KOCIara
Kapa OYJIIIpreH ChIFBIHABICBIH KOCY HOTHIXKECIHAE OMOJIOIHsUIBIK OeCceH I
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XUMUSIIBIK 3aTTap/IbIH KoHE (DH3HOIOTHSUTBIK MaHBI3Ibl KOMITIOHEHTTEP/IIH JKOFaphl
KypambIMeH epekmienerai. On ¢eHoNm KhIIKBUIIapbIHA, AOPYMEHIEpre >KoHE
ar3aHbIH KaJBIITHl )KYMBIC ICTEYl YIIIH KaXeTTi 0acka Jla Makpo- JKOHE MUKpO-
aneMeHTTepre Oaii.
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ONPEAENEHUE ®USUKO-XMMUNYECKME NOKASATE/IU KAYECTBA BUHOIPAAHOIO
HANMUTKA ®YHKUUOHA/IbHOIO HASHAYEHUA C SKCTPAKTOM EXXEMA/JINHDbI

AHHOTauMa. B HacTosAwee Bpema MPOU3BOACTBO 6e3a/KOro/ibHbIX HANUTKOB
ABNAETCA OAHOW M3 AMHAMMYHO pasBMBalOWMXCA oOTpaciel nepepabaTbiBatolLei
MPOMbILW/IEHHOCTW. Be3anKoro/ibHble HaMUTKM MMEKT WMPOKUIA cnpoc y notpebutenei,
MO3TOMY B LaHHbI MOMEHT pa3paboTKa HaMMTKOB HA HaTyPasibHOM Cbipbe C MOBbILEHHOM
MULLEBOIN LLEHHOCTbIO MMEEeT aKTyasibHOCTb Mepes APpYrMMM HanuTkamu. Mcnoab3osaHue
Kynakel pacTMTeNbHOMO CbipbA C BbICOKMM COAEPXaHMEM BUTAMUHOB M MUKPO-MAaKpO-
3/1eMeHTOB NO03BOAAET NPOM3BOAMUTL HAMUTKU GYHKLMOHANBHOTO HasHayeHus. B AaHHbIX
nccnenoBaHuAX NpeacTasieHa BO3MOMKHOCTb Pa3paboTkM 6e3a/IKorosibHOro HanuTKa Ha
OCHOBE BMHOrPaZHOrO COKa MNPAMOro OTMMA, O06OraleHHOro 3KCTPAKTOM Aros
eemanuHbl. B pesynbTaTe NosyyeH HAnNUTOK C BbICOKMM COAEeprKaHMeM BWTaMMUHOB,
NAEHTUOULMPOBAHbI aMUHOKUCNOTLI, MUKPO- MU MaKpPO-3/1EMEHTbI, MO3BO/IAOLLME OTHECTH
€ro K NpoAyKTam QYHKLMOHANbHOW HanpaBieHHOCTH.
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N. Seisenbet?, G.l. Baigazieva?’, A.K. Kekibaeva', M.M. Bayazitova®
1Almaty Technological University, Almaty, Kazakhstan

DETERMINATION OF PHYSICO-CHEMICAL INDICATORS OF THE QUALITY OF A
FUNCTIONAL GRAPE DRINK WITH EZHEMALINA EXTRACT

Abstract. Currently, the production of soft drinks is one of the dynamically
developing branches of the processing industry. Non-alcoholic drinks are in great demand
among consumers, therefore, at the moment, the development of drinks based on natural
raw materials with increased nutritional value is relevant over other drinks. The use of
blends of vegetable raw materials with a high content of vitamins and micro-
macroelements makes it possible to produce functional beverages. In these studies, the
possibility of developing a non-alcoholic drink based on directly squeezed grape juice
enriched with blackberry extract is presented. As a result, a drink with a high content of
vitamins was obtained, aminoacids, micro- and macro-elements were identified, allowing it
to be classified as a product of a functional orientation.

Keywords: drinks, grape juice, extracts, blackberry, functional area.
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KEKCTEP OHJIPICIH/E TOJBIK JOH/I
BUJIANl YHBIH KOJIJIAHY

Angarna. Kekc eHmipiciHmeri eHIMAEpHAiH TaFaMABIK KYHIBUIBIFBIH apTTHIPYABI
KaMTaMachl3 €Ty YIIiH OYTiH OumaigaH TapThUIFaH YHABI KOJJaHY MYMKIHZITI 3€pPTTENIi.
OHIMACPIIH OpPraHOJCNTHKAIBIK JKOHE (H3UKAIBIK-XHMUSUIBIK KOPCETKILITEPIH ecKepe
OTBIPBIN, KEKCTEPiH peLenTypachlHa KOCBUIATHIH TOJBIK OWIOall YHBIH XHUMHSIIBIK
KOTICBITKBIIITAP/A KOJJAHYBIH MaHBI3/bIIBIFGl AHBIKTAIBL. BYJ OHIM TaraMJbIK JKOHE
OHMONOTHSUITBIK KYH/IBUIBIFBIH apTTHIPYFa JKOHE YHHAH JKacallFaH KOHIUTEPIIK ©HIMICpAiH
ACCOPTHMEHTIH KeOelTyre MyMKiH/IK Oeperi.

Tipek ce31ep: alIbITKBIHBI OCJICEHIPY, KEKCTEP TEXHOJIOTHUSCHI, OHAIPUIreH acThIK
YHBI, TYTac OUall YHBI, TAFAMJIBIK KYHIBUIBIFBIH apTTHIPY.

Conmulbaesa, B.E. Kexcmep ondipicinde monvix 0oHoi 6udaii yuwin Konoany [Momin)] | B.E.
% Conmwibaesa, [1. M. Manuxmaeea // Mexanuka scane mexnonocusanap / Folnvimu dcypHai. —
2023. — Ne2(80). — 5.63-69. https://doi.org/10.55956/LSXD4746

Kipicne. ¥Yunan jxacanrad KOHAUTEPIIK OHIMIEP KATOPHUSICHI )KOFAPhI )KOHE
TaraMJIbIK KYHJIBUIBIFBI a3/1ay, OipaK KyHAETIKTI TYThIHATHIH OHIMACPAIH KaTaphiHa
JKaTaabl. ¥YHHAH JKacalaThlH KOHAUTEPJIK OHIMICPAl 6HAIpy OaphIChIHIA
KYpaMbIH/Ia OWOJNIOTHSIBIK O€JICeHAl 3arTapbl 0ap IoCTYpili eMec IUKi3aTIieH
OaifpITyFa Kem KeHUT OemiHemi. Al KeKCTEp/IiH HETi3T1 KEMIILJITi — KAIOPHSCHl 6Te
JKOFapbl JKOHE KYPaMBIHIBIFBI TaFaMIBIK TaJIIBIKTAPAbIH, JIOPYMEHIEP MEH
MUHEpAIaPAbIH KeMIiri 00Jibin Tadbutas [1].

YCHIHBUIBINT  OTBIPFaH 3€PTTEYNiH MaKcaThl TOJNBIK Oumail JToHIHEeH
YHTaKTaJIFaH YHIIbI KOJIZIaHA OTBIPBII, KEKCTEP/IiH TaFaMJIbIK KYH/IBIIBIFBIH aPTTHIPY
0O0IBI.

Kekcrep eHmipiciHme Kypambl >KarblHaH OYTiH JoHIEpre KaparaHjaa
KYHIBUIBIFBI TOMEH/CY Oumail yHBI KOJNJaHbUIanbl. ByTiH JoHIepIeH TapThUIFaH
Oumail YHBIH/AA JOHHIH OapiblK Kypambl KaIIbIHAA Kajlaibl: SHIOCIEPM, alleipoH
Ka0aThl, KaOBIK MOHE YPBIK. ACTBIKTBIH KaOBIFBIHAA aKybi3 3aTTapel, B, E
JOPYMEHIEPi, MUETANBIK TAaJIIBIKTap, MEKTHHACP, MUHEPAN 3aTTap TOJBIFbIMEH
cakrananel: (Gochop, KanblMi, MarHui, Temip. OMOPHUOHHBIH KYpPaMbIHJA
JOpYMEHIIEp, KapThllail KaHBIKIaraH Mal KbIIIKbUIAAPbI, aMUH KBIIIKbLIIAPI
JKETKUTKTI. JIoHHIH SApOCHIHIA KpaxMall Ke3/Iece Il )KoHe KaObIKKa KaparaH/1a aKybI3
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Oen Oacka KOpEKTIK 3aTrrap Mednmepi eTe a3 Oomaxpl. JloHHIH eHyi Ke3iHze
KOMITOHEHTTEp KYpaMbBIHIAFbl XHMUSIIBIK 3aTTapiblH (DH3UKAIBIK KacHUeTTepi,
MOJIIIIepl MEH camachl e3repeli KOHE OWOJIOTUSIIBIK OCJICeHII  3aTTapablH
MaKCHMAaJIIbl KOHIIEHTPAIHCH )KYPeIi.

JonHIH (HpakUsUTBIK KYPaMBIHBIH ©3repyiHe OaililaHbICTH OHIIPIITeH aCThIK
YHBIHBIH aMUHKBIIIKBUIIBIK KYPaMBbI KaKcapabl. OHIIPUITCH aCTHIK ACTHIKTHIH OHY
nporecinae OMOXUMUSIIBIK TPOLIECTEP KeIeNIeTeTiH peTTeyuli hepMeHTTepIiH
Ke3i Oonbim  TaObLIampl. ACTBIKTBIH ©HYl  Ke3iHAEe  aMIUTONUTHKAIBIK,
MPOTEOIUTHKANIBIK (PEPMEHTTEPiH, COHMal — aK P-PppykrodypaHo3ugasa, SHIO
KOHE DOK30MENTHIA3a, OSHAO- JKOHE OJH30KCHHANa3a, Jumasa, ¢ocdarasa
(dhepMeHTTEPiHIH OCICEHIIIITI apTaIb.

AKyBI3Fa XKaTIMaWTHIH KAJIABIKTAP/IBIH YIIeCl apThil, JEHIWH, BAIWH, JIH3WH,
TPCOHUH, W30JICHIIMH, METUOHMH MOJIIepi  apTaabl.  AMIOIUTHKAIBIK
(hepMEeHTTEPIIH 9CEpiHCH KpaxMall aMIJIO3achl CYWBITBUIAIBI, TEKCTPUHICP MEH
MaibpTo3a Ty3uryl kemmmi. @urarrap xoubuanel, B, PP, E ToOwmmHBIH
JTOPYMEHJICPIHIH MOJIIIepl apTaubl XOHE IOH ar3achlHAa TOTHIFY MPOIECTePiH
09CCHICTETIH AHTHOKCUIAHT OOJbI TaObUIATBIH J0HIAE OypbiH OonmMmaran C
IopyMeHi maiiga 6omaasl. LlennoOno3abIH KaThICYBIHCHI3 IEIUTION03aHbI TIIOK03aFa
JICHIH BIIBIPATATHIH EJUTFOJIONUTUKAIBIK (PepMEHTTEPAIH OCIICeHIIIr apTabl.

OHIIpIITEH acThIK MaKpO- JKOHE MHKPO-3JIEMEHTTEP/IIH K31 OOJIbII
TaObITanbl. ACTBHIK OHT€H Ke3lle Maiga OOJaThlH acThIK KOMIIOHEHTTEPiHIH
(hepMEeHTATHBTI BIABIPAY OHIMAEpI AaIIBITKBl JKACyIIaJdapblHA CiHIpiIemi, KeKc
AIIBITKBICHIHBIH KaMBIPhl KEKC KaMBIPBIH JalbIHAAMap alJbIHIA OCJICEHIIpiIreH
Ke3Jle allbITKBIHBIH OMOTEXHOJIOTHSJIBIK KACHETTEPIH apTThIpasl [2].

3epTTey mapTTaphl MeH daicTepi. TONBIK MoHAI OMIail YHBI KOCBIIFaH KEKC
eHIMZIepiHiH camackl OoibIHIIA 3epTTeynep M.X. lynatu aTeiaaarsl Tapas eHipIlik
YHUBEpCUTETiHIH, «TamaK oHAipici jxoHe OHOTEXHONOTHS» KadeapachbiHbIH
3epTXaHaCBIH/A KYPri3iii.

Onpipinren Oumaii MeH KYMCarbl QIbIHFAH VHABl KEKCTEpHAi OHIIpY
MPOLIECIHIe TakIanany HaKThl IiC XKY3iHIE 3epTTEIMEreH. Y ChIHBUIBII OTBIPFaH
3epTTeyAiH OipiHIIi Ke3eHIHJEe AaIlBITKBIMEH NalbIHJAIFaH KEKCTepAl OHIIpY
mporieci 3epTTenai. TeXHOIOTHUSAIBIK TPOIECTiH OaphIichl MEH KEKCTiH camachlHa
AIIBITKBIHBIH 0acTalKbl OMOTEXHOJIOTHSUIBIK OSJICEH/IUTIT KOHE OJIapIbIH KaMbIPhIH
JalbIHIAYABIH aHa’poOTHl JKaFjainapeiHa Oeitimueny kaOimeri ocep eremi. bi3
«Kektem» perentypacsl OOHBIHINA KEKCTEP NaWBIHIABIK. ATIBITY Y3aKTHIFH 4-4, 5
CaF. KaMbIpOBIH BUFAIABUIBIFEL  49-52% Kypailibl. AINBITKBIHBIH — AIIBITY
OCJICCHLIINT KaMBIPIbIH aIIBITBUTYbl KE31HJIE JKETKUIIKCI3 OOJBII KepiHei.
ATIBITKBIHBIH allbITy OCJICEHIUTITIH apTThIPY YIIiH OHBI OCJICEHAIPLTY XKYPTi3iii.
ATIBITKBIHBI OETICeHIIpY YIIiH Kyprak KaiHatma (iCiHETiH YH) JKOHE eHIipiiIreH
Ounaii MeH eT yHbI 1:1 KaThIHACKIHA KOJIIaHbLIIbI.

Hay0aiixana ambITKBICKI KaMmbIparbl YH MaccacbiHa 1,8-2% Memmepinze
CyllaH, KYpFaK KailHaTIIaJaH, oHIpiITeH OuIali YHBIHAH JKOHE €T YHBIHAH TYPAThIH
KOpeKTik opraaa ycranisl. Kyprak karinaty mesmepi 0,2-0,4% kypanbl. bencenaipy
y3akteirel  30-34°C  Ttemmeparypaga 40-50 wmwmH  okyprizinni.  Kocmanbig
BUIFAIABUIBIFBL  75-78%  kypanel. Kyprak KalHaTynbl KOJAAaHy Kocmaja
MaJbTO3aHbIH YXHHATYBIHA OH 9Cep €Te[li, COHJBIKTaH OHJIIPUITeH Ounail YHbI MEH
€T YHBIHBIH KYPFaK jkoHe (pepMEHTATHUBTI KEeIIEHIHIH KaHHATY KYPaMbIHBIH 9CEpPIHCH
OeJceHAipiny ocepiH apTThIpaabl. AIIBITKBIHBI O€JICEHIPY YIIIH KOPEKTIK opTara
KYpFaK KaifHaTIa, Ouiaii JoHIHIH YHBI MEH €T YHBIH €HTi3y KOCIaJ(a aKybI3Jap/IbiH,
KOMIPCYIapAblH, MUHEpAIIapblH, IopyMeHaep MeH (DEePMEHTTEPIiH JKETKIIIKTI
OourybIHa OalNIaHBICThI ANIBITKBI )KACYIIAapbIH KyaTTaHbIPYFa MYMKIHIIK Oepesi.
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AIIBITKBIHBI  OCBUIAH KyaTTaHIbIPY AlIbITKBIHBI albITyFa JIalbIHAAY TMPOIECIH
KEACNACTYre, KOTEPLTy KYILIiH apTTHIPYFa )KOHE KAMBIP allILITKBICHI MEH KAMBIP/IBIH
alIBITYBIH Te3AeTyre oKeneni (1-kecrte).

Kecrte 1
ATIBITKBIHBI O€JICEH I PYAiH alIbITKBI carachklHa acepi
KepceTkimtep Bakplnay Toxipube

Ketepy Ky, MUH 14 10
DepMeHTATHBTI OCIICEHIUTIK, MHUH:

3UMa3]IbI 47 42
MaJbTO3/bI 72 64
OeJceHaipy Y3aKThIFbl, MHH 90 40-50

Y ChIHBUTFaH 9/1iC alIBITKBIHBIH KOTEPTIIll KYIIIiH apTThIpyFa MyMKIHAIK Oepei
JKOHE OChUIAMIa KEKC KaMBIPBIHBIH allBITBLTY MpoLieciH KymrenTeni. Kekcrepaeri
CIHIPIIMEHTIH QUeTasbIK TAIIIBIKTAp KYpaMbIH OYTiH OWmail YHBIHBIH OHIMAEPiH
OHJIIpYye KOJIIaHy apKbUIbl apTThIpyFa Oonaapl. byTiH Oumail MoHIHAE MeIUToo3a,
TeMUIEIUTI0NI03a, TICHTO3aH JKOHE JIMTHUHHEH TYpaThlH ar3ara CiHIpUIMEHTIH
©CIMJIIK TaJIIBIKTAPhI KE3ICCE/II.

ByTiH moHmepaeH albIHFaH VHTAKTAFaH YH KYpaMbIHIIA TEK SHAOCIECPM/IC
FaHa eMec, COHbIMEH Karap 3MOpHoH MeH KaOwikmaga B, PP, E ToObiHBIH
JIOpyMEHIEpl, aKybI3/iap, KONKAHBIKIIaFaH Mail KBIIIKbUIIAPE, MUHEpAIAaphl 0ap
KOMIIOHEHTTep Ke3feceni. MyHmail YH KypaMblHIA KalblUi, TeMip, MapraHell,
CeNICH, MBIPBINI, THUTAaH, BaHATUM JKOHE T.0. CHUAKTH MUHepamaap Oap, oyap
CYPBINTAIFaH YH ally TPOIECIH/IE KOUbLUIaAbI. AJIBIMEH alllbITKBIHBI OCJICEH/II €Ty
apKBUTBI KAMBIPJIBIH AllBITBITY MPOIECIHE JKOHE pelenT OOWBIHIINA JalbIHIaTFaH
«KexTem» KeKCTepiHiH KaMBIPBIHA dCePi 3€PTTEIL.

BencenmipiireH alIbITKBIMEH JKYNTACTHIPBUIFAH KBIIIKBUIIBIH JKAHATYBI
aIlIBITKBIHBI OCJICCHIIPIIMEreH KaMBIPMEH CaJIBICTBIPFaH]Ia aHAFYPJIBIM KapKbIHIbI
OCETIHJIT aHBIKTANABL, OYJ KAMBIPJBIH amibITy Y3akThIFBIH 1-1,5 caratka
KBICKapTyFa MyMKiHJIK Oepesi. KaMbIpaplH KeIIKbUIABIFEL 3-3, 5 rpamyc. ComaH
KeWiH TyTac OWJaijaH TapThUIFaH YHJBl KEKC KaMBIPBIH allIbITYFa KOJIAHYIbIH
KaMBIp alllbITy TPOIIECiHEe )KOHE OHIMHIH CallachblHa dCepi 3epTTEIIi.

Kexkcrepain ym ynrici masiHnanasl. bipiamrici OeJICeHIipuIreH albITKbIHBL
Oaxpuiay. KaMbIp anibITKBICHI MEH KaMBIP PELICTITKE COMKEC KOFaphl CYPHINTHI OH1ai
YVHBIH KOJIIAHBIN JalbIHAaabl. KaMbIp allbITKBICHI JKOHE KaMbIpFa pPELenT
ootibrama YHHBIH 50% enrizinmi. 1-Toxipubezeri yiri OelceHipiareH anibITKbIIaH,
aJl KaMbIp allIBITKBICKI MCH KaMbIp OMJall YHBIHAH JadbIHIQIbI. 2-TaxipuOeaeri
yiri  OCJICCHAIPUITeH AallbITKBIZAAH JalbIHIAAIbI, KaMbIp AallIBITKBICHI JKOFaphl
CYpHINITHI OWjail YHBIHAH JAWbIHIANIBI, ajl KaMbIpFa JKOFapbl CYPBINTHI Owgan
YHBIHBIH OpHBIHA TyTac OWaiiaH TapThIIFAH YH KOCBUIIBI. KaMbIp alibITKbICH MEH
KaMBIPJIbIH alllbITBUTY IPOIECIHE AlIBITKBIHBIH OCJICEHAUIIr e, KOJIaHbLIaThIH
MIKMKi3aT Ta acep eTeni. byTiH Oumal YHBIHBIH KBIIIKBUIIBIFBL 5-5,5 Tpagyc OOIbL.
KBIIKBUIIBIFEl JKOFAphl YHIBI KOCY JKEIIMTEKTiH KAaCHUETTEepiHIH e3repyiHe g,
KaMbIp allbITKbICI MEH KaMBIPJIBIH allIbITHUTY MPOLIECiHe e dcep eTei [3].

Erep kekc xambIpbiH 3-3,5 caraT ambiTy Ke3iHae OelCeHIipiireH
aIIBITKBIIAFBl 0aKbLIay KaMBIPBIHBIH KBIIIKBUIIBIFEL 3-3,5 Tpamyc Ooica, colaH
KEeWIHI MPOTOTUITEr YITiAe KbIIIKBUIABIK JKOFapbl OOJABI *oHE 4-5 TrpamycTb
KYypaJibl, OCbl OEJCCHIIPUINCH alllbITKbIHBI KOJIIaHY apKbUIbl KaMBIPIABIH AaIlIbITY
Y3aKTBIFBIH 2,5-3 caraTka JCWiH TOMEHIETYy KaKETTUIriH TYIbIpajbl, JKOHE
KaMBIPJIbIH )KETKUTIKTI KOTEPTyiH KAMTaMachl3 eTe/i.

65



Tamax enimoepinin b.E. Conmvibaesa,

MEXHONOSUANADPD II.M. Manuxmaesa 5.63-69

Exiami  yarigeri  KambBIpAarbl  KBIIKBUIABIH — JKMHATYBl  OakpLiay
yariciaaeriaeit 6ommb.

KaMbIp amibITKBICH KETUAIPUITeHHEH KeHiH KaMbIp uiey xKyprizingi. CelHaK
— 0aKpUIay CHIHAMACHIHBIH BUTFAABUIBIFEI 30-32%, OipiHII JKoHEe eKiHIII ChIHaMa
32-34% Gonasl. Kambipasie Temneparypacel 30-32°C. bakpinay kameip yarici 1,5-2
car, l-toxipubenik 60-75 wmwun, 2-Toxipubenik 1-1,5 car. JlaiipiH Oakpuiay
CBIHAFBIHBIH KBIIKBUIABIFEI 3-3,5 rpaayc, 1-Toxipubenik ceinarsl 3,5-4,5 rpanyc, 2-
TOXIpHUOEINiK ChIHAFHI 3,5-4 TpayCcThl KOPCETTI.

bunaii yHpIH OyTiH OWjail MOHIHEH TAapTHUIFAH YHMEH aJIMacThIPy Kamblp
AIIBITKBICHIHBIH 0aCTaIKbI KBIIIKBULIBIFBIHBIH (2-KECTE) )KOFapbUIayblHa, COHJIAM-aK
KaMBIP/IBIH BUTFAJIBUIBIFBIHBIH 2-4% KOFaphlTayblHa SKEIIi.

Omimaepni micipy 185-210°C rtemmeparypama 18-20 mummyT iminmge
KYprizinmi skoHe canmarsl 100 T.

3epTTey HOTHIKeepi KoHe ojapAabl TaakbuLiay. KekcrepziH camacer
OpPTaHOJIENITUKANBIK ~ (2-KecTe) JKoHEe (PU3HMKAIBIK-XHUMISUIBIK — KOpPCeTKIImTepi
OObIHIIA OaraTaHabl

Kecre 2
Kekc camacblHBIH OpraHoJISNTHKAJIBIK KOPCETKIIITEPi
KepcetkimTep baxpinay | 1-roxipube | 2-Toxipude
Jlomi MeH wmici Byn arayra ToH, 06TCH JJOM MEH HicCi3
[Timmin OcslI aTayra colKec AYPBICTAPHI
beri JHeHec, Teric xoHe KimkenTait Kenip-6ysip,
Ky#aipinMeren JKapBIKIIAKTaphl 0ap |  OMBIKCHI3 KoHE
JIOHEC iciHyci3
Tyci ALIIBIK KOHBIP Kapa KoHpIp KonpIp
ChHIHBIKTaFBI JKakch! micipinreH KaTalThIIMaraH JKOHE IMUKIIK 137epi &KOK,
KOpiHic
KeyexkTimik XKyka Oipkenki Oprtama KajibIH- Maiina Gipkenki
KYPBUIBIMBI JKYKa KaOBIpFalTbl JIBIFBI KETKIITIKCI3 opraria
KQJIBIH/IBIKTHI

Bytin Oupaiian TapThUIFaH YHHAH JadbIHIAIFaH KEKCTEp Oakbuiay jKoHe 2-
TOXKIpHUOENiK ChIHAMaMeH CaJIBICTBIPFaH/a KO TYCTi OOIbI, OYJI YH CarachHBIH
epEeKILEeTKTepIMEH TYCIHAIpiaeai. 1-TaxipuOennik Hycka OOMWBIHINA JalbIH/IAJIFaH
KEKCTep TYCl »KaFblHAH KOI Kapajay OOJIbl JKoHe Oakpliay >KOHE CKIHIII
TOXKIpHOENIK YITire KaparaHja KaJbIHIBFBl OOMBIHIIA KEYeKTUIIrl KEeTKLTIKCi3
OOJIIBI.

3epTTey HOTIKENEPl KaMbIPABIH BLIFAJIBUIBIFEI KEKCTEPAIH KYPhLIBIMbIHA
ocep eTeTiHITiH KepceTTi. byTiH Ounaiian TapTeiTFaH OWail YHRIHBIH 103aChIHBIH
JKOFAPBUTATYBIMEH KaTap KAMBIP MCH OHIMJICPiH bUIFATIBIIBIFBIH 2-4%-Fa apTThIpY
Ka)KeT, OVJ1 YHHBIH IIepUQEPUsIIBIK aCTHIK OOJIIICKTEPiHIH Maii1a 00JIybl )KOHE CYbI
CiHIpy KaOuneTiMeH TycCiHmipiieni. OHIMICPIH KBIIKbULABIFEI OYTiH OumangaH
TapThUTFAH OWJail VHBIHBIH MOIIIICPIHIH JKOFAphIIaybIMEH >KOFapbLIAiIbl, OV
YHHBIH KbIIIKbUIIBLIBIFBIMEH TYCIHAIPLIC .

Kamblp MeH KaMbIPIbIH alIbITBUTYBl KOFapbl CYPBINTHI Ougail YHBIHAH
JKacallFaH KaMBIPMEH CaNbBICTBIPFaH/Ia J>KOFaphl KBIIKBUIABIKTA eTemi. Kambip
AIIBITKBICKI MEH KaMBIPJIbI aIlIbITY MPOIECi OSIICEHAIPINTeH albITKIHBI KOIIaHy
apKbUIBl OipliaMa Kylueieni. AJNBIHFaH HOTHXKEJIEepHl Tayjaid OTHIPBIN, OYTiH
OunaiaH TapThUTFaH OWJIail YHBIH KOJIJJAHFAH Ke37Ie, KEKCTEeP KAMBIPBIH AIIBITHII
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JafbIHIay OapbICBhIH/IA, HEri3ri KaMBIPABI JACTYPIl KaMbIp alIbITY SIIiCIMEH, aj
KaMBIpAB! OYTiH OMmaliaaH TapTeUTFaH Ongail YHEIHAH JalibIHAaFaH Ke3/1e eH KaKChI
YJITiHI KepceTei JereH KOPBITBIHBI jKacayFra 00saabl.

Kekcrepain 1-ToxipuOeni yATICIHIH KbIIKBUIIBFBL 2,7-3,5 Tpagyc, an 2-
TXiprOeni yIriHiH KbIIIKBUIIBIFE 2,5-3 rpamyc 6omasl. TYTHHYIIBUIBIK KaCHeTTepi
OoifpIHIIa OYTiH OMAaiimaH TapThUTFaH OUIai YHBIH KOJIAaHa OTBHIPBIIN JabIHAAIFAH
KeKcTep OaKblIayJaFbl KEKCTEPACH KEM TYCIIE/Ii, ©UTKCHI TOTTI )KOHE KBIITKLI TTTI
JIoMi aIIbITy MTUKI3aTHIHBIH KOTT MOJIIIePiH KOpCceTIe/Ii.

byTin Oupaiinan TapTeUFaH OWIall YHBIH XUMUSUIBIK KOTICHITY YHTaKTapbhIH
KOCY apKbUIbI KEKCTEP OHIIPICIH/IE KOJIaHy YThIMIbI. byTiH Ounaiinan TapTeuFaH
Oumail YHbIHA XMMUSJIBIK KOTICHITKBIIITAP KOCA OTBIPBIT «ACTaHAIBIK» KEKCTEPIiH
anyra ocepi seprreini [4].

ByTin Owupaiinan TapThUIFAaH >KOFAphl CYPBINTHI OWJal YHBIH KOJIJaHA
OTBIPHII, 3ePTXaHANBIK MICIpy CepHUSACH XKYPrisiimi. 1 xoHe 2 Toxipubenepae ounai
yas! Triciame 100 sxone 50% atanran Ougail YHBIHA ayBICTHIPBUTABI. Kambip MeH
KEKCTiH bUTFaABLIBIFEI 2-3% - Fa ecTi. byTin Onpaiinan TapTeuFrad Oumai YHEIHBIH
oHraitnel go3acel — JKC Ounail yHBIHBIH Onai yHbIHa KaTeiHack! (1:1).

KaMbIpapiH =~ Oakbulay — ChIHAFBIHBIH — BUIFQIABUIBIFBI  23-25%,  an
Toxipubenikreri 25-27%. Kamplpapl wuneymiH >Kammel Y3aKTeIFel 23-28 MuH.
Kekcrepain op0Oip maHachHbIH micipiny y3akTeirbl 205-210°C temnepatypana 25-
30MuH.

KaMbIpapIH BUTFANIBUIBIFBIHBIH, KEKCTEPAIH camackiHa acepi 3eprrenmi (3-
KecTe).

Kecre 3
blrranapIIBIKTEIH KeKCTEPAiH THIFBI3ABIFBIHA dCepi
ATaynl blnranapuisirsl, % THIFBI3ABIFEL, I/CM3
KaMBIPIBIH KEKCTIH
Bbaxpinay 23,0 21,6 0,62
1-toxipube 25,2 22,6 0,7
26,0 23,5 0,67
26,5 2,6 0,65
2-Toxipuoe 25,0 225 0,68
25,8 23,3 0,65
26,0 24,7 0,64

JKC Ounait yHeiH OyTiH OupaliaH TapThUIFaH OMIAil YHBIHA ayBICTHIPYMEH
JAUBIHIATIFaH KeKCTep 2 KeKCTep YIriCiMeH CalbICThIpFaH/a KYHTIpT TycTi (1-ymri)
6omnap1, myHna XKC Ounait yHsI MeH TyTac Ounail yHbI 1:1 KaThIHACKIH/IA AJTBIH/IBL.

KopoiTbinapl. Kekcrep minmiHiHIH AYPBICTHIFBIMEH, O6TJe Wicci3 jKoHe
JoMci3, OipkenKi KeyeKTUliriMeH cumaTtTainabl. bakpuiay yarici ToxipuOere
KaparaHJa ®yKa KaObIpFaJbl KeyeKTiTikKke ue O0onbl, OeTi AeHec Teric (0akpuiay)
koHe 1-2-Toxipubene Kemip-Oyablp. «ACTaHANIBIK» KEKCTEPIHIH KYpPaMbIHIAFbI
OyTiH OWJail YHBIHBIH YJICCIHIH apTybl Kamblp MEH KEKCTIH BbUIFaJIbUIBIFBIHBIH
HOPMATHUBTIK TalanTapblHBIH Colikec ecyiHe okenai. byTiH Oupaiinan TapTburan
Oupaii yHbI 6ap eHIMAEPIiH THIFBI3IBIFBIHBIH apTYhI )KENIMTETiHIH KONTIrIMEH JKoHe
YHHBIH CyJABI CiHipy KaOijeriMeH TyciHmipineni. OHimuepaiy cinrtimri 1,5-1,8
rpagyc apaiblfblHAa OoJapl. YHTakTainFraH OyTiH Ouzall yHBI KypambIHIA
aKybI3AapAblH, TAIIIBIKTAPAbIH, MHUHEpAJAApIbIH, IOpYMEHAEPIiH MeJepi
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KETKUTIKTI KOHE ONapJbl XUMHUSUIBIK KOTCBITKBIIITAP KOCY apKbUIbl KEKCTep
JaibIHIAy1a KOJIaHyFa 00JIa bl

Bytin Ounmaiiman TapThulFaH OWjaii YHBIH KEKCTEp JalbIHIAy OHAIpICiHAC
XUMHUSUTBIK ~ KOTICBITKBIINTAPABI KOCY apKbUIBI KOJJAHY OHIMHIH TaFaMJIbIK
KYHJBUIBIFBIH apTTHIPA/IBL.
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NPUMEHEHUE MYKMW LEENIbHO3EPHOBOW NWEHUYHOW B NPU3BOACTBE KEKCA

AHHOTauuA. MW3ydeHa BO3MOXHOCTb MPUMEHEHMS MYKM Le/IbHO3ePHOBOM
NWEeHWYHON B NPOM3BOACTBE KeKca, 06ecneyrBalolero noBblleHne NULWEeBoi LeHHOCTU.
YcTaHoB/IeHa LEenecoobpasHOCTb MPUMEHMA MYKM LLeIbHO3epPHOBOM MLWEHWYHON B
peuenType KeKca Ha XMMUYECKUX Pa3PbIXIMTENAX C YYeTOM OPraHoNenTUYECKUX u GusmnKo-
XMMMYECKMX MOKasaTenel. [laHHbIA NPOAYKT MNO3BOAWUT MOBbLICUTL MULLEBYID MU
6MONOTMYECKYIO LLIEHHOCTb U YBE/IMYUTb aCCOPTUMEHT MYYHbIX KOHANTEPCKUX U3AENNNA.

KnioueBble CNoBa: akTMBALMA APOXIKEN, TEXHONOMMA KEKCa, MyKa NPOPOLLEHHOrO
3epHa, MyKa Le/IbHO3epHOBAsA MEHNYHAsA, NOBbILWEHWE NULLEBOMN LEEHHOCTH.
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THE USE OF WHOLE WHEAT FLOUR IN THE PRODUCTION OF CUPCAKE

Abstract. The possibility of using whole wheat flour in the production of cupcake,
providing an increase in nutritional value, has been studied. The expediency of using whole
wheat flour in the cake recipe on chemical baking powder, taking into account organoleptic
and physico-chemical parameters, has been established. This product will increase the
nutritional and biological value and increase the range of flour confectionery products.

Keywords: yeast activation, cupcake technology, sprouted grain flour, whole wheat
flour, increased nutritional value.
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KOHJIUTEPJIK OHIMIEPII JAWBIHJIAY MEH
"KOBAJAYJIAFBI MHHOBALMSUIBIK TEXHOJOT USIJIAP

Anparna. Makana KOHAWTEpIEp IecepTTi Oe3eHHmipy Ke3iHIe Wi KOJNTaHATHIH
KOHIWUTEPIIIK OHIM MacTUKaHBI 3epTTey JKaibiHaa jka3purraH. COHBIMEH KaTap MacTHKa
OHIIIPiCiHIH YIKOHOMHKAJIBIK THIMALIITI Ie KapacTHIPEUIABL. 3epTTPEYAiH MaKcaThl €Ki Typii
penenTtypanarbl MacTHKaHBIH JKacally TEXHOJOTHSUIAPBIHIAFHI JKOHE OPraHOJCTITHKAIBIK
KOPCETKIIITEpiHACTI aHBIPMAIIBUIBIKTEl  aHBIKTAIl, CAJIBICTRIPY OONABL.  3epTTeyiep
OapbICBIHAA OCBHI €Ki 0elieKk pelenTypaMeH AailblHJaNaThlH €Ki MacTHUKa TYPIHIH, SFHH
CYTTCH JKOHE JKCJIATHHHEH >JKACAFAaH MAcCTHKa CPCKIICTIKTEepl, apThIKIIbLUIBIKTAPEI,
KEeMILIUTIKTEpl KOHE OPraHOJICNITUKAIBIK KOPCETKIIITEpI aHBIKTAIABL  3epTTeYAiH
MaHBI3/IbIIBIFl  MAaCTHKA ©OHMAIPICIHAEIT YTHIMJBI pELENTypaHbl aHBIKTall, COJl apKbUIbI
JKOHOMHKAFa JKaKChl JKaFblHAH ocep eTy. TBUIBIMH 3epTTey JKYMBICTApPBIH KYPTi3y
OapbIChIHAA, aJ/IbIMEH, JKaJIbl KOHAMTEPJIK ayMarblH/Ia MAacTHKa KOHIMTEPIIK OHIMIH
JMalbIHIAyJa KOJNIAHBUIATHIH OapiblK WHHOBAIWSUIBIK TEXHOJOTHSIIAD MEH TEXHHKAaIap
AHBIKTAJIBII, 3epTTeNi. FrulbiMu 3epTTey KYMBICTapBIH KYPrizy OapbicbiHna «CanTaHaT
KUIC KoHAMTEpITIK IEXBIHAA OPTYPIl TEXHOJNOTHSAMEH JKOHE OpTYpil IIHKi3aTTaH
JAWBIHIANATEIH MAaCTHKA OHIMIH OHAIPYIIH SKOHOMUKAIBIK THIMILIr ecenrenmi. Tamgay
6apeiceiaa MemCT 5904 craHmapThl KOJIAHBUIABI KOHE OapiiblK Tauay HOTHXKENepi
Kecrenepne kepcerinmi. HoTmkemep OOWBIHIIA CYTTeH jKacajfaH MacTHKa KbIMOaT
OOJIFAHBIMEH, Camachl JKaKChl opi OHal MaWbIHIANAIbI, alaiifa >KeJaTHHHEH jKacajfaH
MaCTUKaHbIH ap3aH OoyaThIHBIH Oaiikayra Ooyiasbl. 3epTTey HOTHIKECIHIH MAaKCaThl
OPBIHIAJIIBI.

Tipek ce3mep: MacTHKa, OPraHOJCITUKAIBIK KOPCETKIII, SKOHOMHUKAIBIK THIMILTIK,
CYT, XKeJIaTHH, KOHAUTEPIIIK, OHIIPICTIH TEXHOJIOTHSACHI.
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Mexanuxa ocone mexuonoeusiiap / Fouvimu ocypuan. — 2023. — Ne2(80). — 5.70-79.
https: //doi.org/10.55956/Z2JSW2011

Kipicme. Konnutepnik eHaipic canamapblHbIH ilIiHAE  KOFAMJBIK
TaMakTaHABIPY  KOCINOPBIHOAPBIHAAFBl  KOHAWTEPNIK  OHAIpicTeple, COHFBI
KBUTIAPHI, KOTITETEH ©3TepiCTEep OPBIH aJIbl. 3aMaHayH KaFmaiiapaa KOFamJIbIK
TaMaKTaHABIPY  KOCIMOPBIHAAPHIHBIH ~ KOHJWUTEPNIK IeXTaphl — aca KeH
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ACCOPTUMEHTTEH TYpAaThiH, JKEKE TONTAapFa JKIKTENIreH TaFaMJbIK eHiMaep
eHipeni. bys eHiMIEep e3apa penenTypaitblK KypaMbl, OHIIPY TEXHOIOTHSCH KoHE
TYTHIHYIIBUIBIK KacHeTTepl OoibIHIIA epekiieneHeai. Konaurepnik eHiMaep amam
OMipiHe KaXeTTLiri OOoWBbIHIIA OIpiHIN TEKTI TaFaMIbIK OHIMJACP/AiIH KaTapblHa
JKATTIANTHIHIABIFBIHA ~ KapaMmacTaH, Kas3ipri TaHIa, HapbIKTarbl KOHIUTEPIIIK
OHIMJIepTe JIeTeH XallbIK CYPAaHBICHI aca KOFapbl eKeHIT1H aTan oTy KaxeT. by, e
aNgbIMEH, KOHIUTEPNIK OHIMIACPAIH TapThIMABI CHIPTKBI TYPIMEH THIFBI3
0aliJIaHbICTHI.

XanpIKTbIH 9p CaHAThlHA JKATaThblH TYTBIHYIIBUIAPIBIH CYPAaHBICTAPBIH
€celnKe ajia OTBIPHIN KOHAUTEPIIIK eHAIpic eHIMAEPIHIH acCOPTUMEHTIH KEHEUTy —
TEK OCHI canajarbl FaHa eMeC, COHBIMEH KaTap, yKcac canajiapAarbl HHHOBALUSIIBIK
JamyJapra KON amangel. bynm  eHmipicTi JkaHa omMOebam  TeXHUKaJapMeH
KaOJpIKTayFa JKOHE >XaHa TEXHOJOTHsUIapAbl oijiam TaOyFa AETeH CYpPaHBICTHI
TYIBIPAIBL.

3amaHays KOHAMTEPIIK KOCIMOPBIHAAPHI MPOTPECCHBTIK TEXHOIOTHSIIBIK
YpaicTepai KeHiHeH KOJIaHyMEeH, OHIIPIiCTI KeMIeHIIK MeXaHHW3anusay MeH
aBTOMAaTH3alMsIayMeH, €HOCK JKarJaiinapblH JKaKCapTyMeH, JMaiblH ©HIMICPIiH
JKOFapbl camachblMEH, OJapIblH ACCOPTUMEHTIH KEHEWTEe OTBIPBIN, OHIMICPAiIH
©31HIK KYHBIH TOMEHIESTYMEH epelieNeHyIepi KaxKeT.

Konnutepinik eHiMaep AereHiMi3 — 3apa pelenTypallblK KYpaMbl, NalbIHAAY
TEXHOJIOTHSICBI MEH TYTHIHYIIBUIBIK KacueTTepi OOHBIHIIA epeKILIeNeHETiH,
ACCOPTUMEHTI KEH TaraMJbIK eHIMACPAiH TOObI 0ojbIn TaObLIaabl. by eHimuep
aJlaMHBIH DHEPTeTHKaJblK OalaHCHIH TYpaKTaHIBIpyAa aca MaHbI3Abl pel
aTKapasjsbl.

Konmutepnik ~ eHiMaep  acCOPTHUMEHTIHIH  KYpBUIBIMBIHIA  YHHaH
JMAUBIHIAFaH OHIMEP MaHBI3IBI OPBIH anaapl. Onap OYyKijd KOHAWTED OHAIPICIHIH
OaceiM OemiriH Kypaiimel. Kazipri yakeitra, eHmipic Kejemi OOWBIHIIA YHHAH
JMAdbIHIAIFaH OHIMJICP KAaHT OHIMJACpPIHEH KEHIHTl eKiHIN OpblHAa TYp. by
OHIMIep/li apHaiibl MaMaHJaHABIPBLUTFAH KoHe oMOe0an KOHIUTEpIiK dadbpukanap,
HayOaiixaHaiap MeH MeiipaMxaHaaapIbIH KOHIUTEPITIK [eXTapbl qalbiHaaims [1].

Kaszipri yakpiTTa, Ka3akcTaHHBIH KOHAMTEPIIK OHIMAED HapBIFBIHIA YHHAH
JafbIHIAIFaH ©HIMIEP TOOBIHBIH MMIOPTTHIK TayapiapbIMEH TOJNBIKTaHbIPbUIFaH.
ConbIMeH Oipre, OTaHIBIK OHEPKOCINTE YHHAH jKacallFaH KOHIWTEPIK eHiMIep
OHJIIPICIHIH KapKBIH/IbI 6CY TCHACHIUSACH OaliKaiaIbl.

3epTTey TaKbIPhIOBIHBIH ©3CKTLIIr, KOHAUTEPIIIK OHAIPICTe KOJAAHBUIATHIH
TEXHOJIOTHSIIApABIH Oip OpBIHIA TYpMaii, Kbl CaliblH e3repicTepre yIIblpaybIMeH
cunarranaasl. Konaurtepnik eHAipic cajachlHIa WHHOBALMSJIBIK TEXHOJIOTHSIIAP
aca MaHbI3/bI POJI aTKapajibl.

JKyprizinreH FBIIBIMEA 3epTTEYNEpAiH aira KOWFaH 0acThl MaKcaThl
JKarJaiiblHAa OHAIPUIETIH MacThKa KOHAWTEPIK OHIMAEpiH 3epTTey OOobIl
TaOBLIA/IbI:

- MacTHKa JaiblHAayJa KOJAAHbUIAThIH HHHOBALMAJIBIK TEXHOJIOTHsJIap MEH
TeXHUKANAP/Ibl CUIIATTAY;

- MacTUKa ChIHAMAaJIapbIHBIH JalbIHIAY TEXHOJIOTHSUIAPEIH CANIBICTHIPY;

- MacTHKa ChIHAMaJIapbIHBIH OPTaHOJIENITUKAIBIK KOPCETKIIITEPiH aHbIKTaY;

- MacCTHKa OHIIPICiHIH SdKOHOMHUKAJIBIK THIMILIITIH ecenTey.

3epTTey mapTTapsl MeH daicTepi. TaHmanpIn aNbIHFAaH MACTHKA TYPJIEpiHEe
KYPTi3UIreH 3epTTey JKYMBICTaphl. 3epTreyliep OapbiChiHIA OCHI €Ki Oenek
pelienTypaMeH, TEXHOJOTHSMEH  JaWblHIATaThIH €Ki  MacTHKa  TYPIHIH
EPEeKIIETIKTePl, apPTHIKIIBUIBIKTAPEI, KEMIIUTIKTEPl JKOHE OpraHOJIENTUKAIBIK
KOpCETKIITepi aHBIKTATIbI. FBUIBIMU 3epTTey )KYMBICTAPHI YIIIiH CYTTIH HeTi3iHzae
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JKOHE JKEJIaTUHHIH HeTi3iHIe MalbIHAaIaTBIH €Ki TYpJi MacTHKa ambIHAbl. CYTTiH
HETi31H/Ie MalbIHAATIATEIH MACTHKAHBIH PEIENTYPachl Keecl KecTene KOpCeTiITeH.
Kecrene kepcerinreH JepeKTep COHFBI AJILIHATHIH OHIMHIH, SSFHH MAaCTHKaHBIH |

TOHHA IIBIFbIMbIHA CCCIITCIIICH.

Kecte 1
CyTTiH Heri3iHAe NailbIHAaIaThlH MACTUKAHBIH penenTtypacs! (1 ToHHa)
Kypawm Gemiri CanMarsl, KT
KoronauapIpblUIrad CyT 320
Kyprak cyt 320
KaHT yHTaFbI 320
JIMMOH IIIBIPBIHBI 40
l-xecTeme Kepim OTBHIPFAHBIMBI3NAW, CYTTIH HETi3iHIE JKacalaTblH

MaCTHKaHbl JaWbIHIAY VIIIH KOJJIAHBUIATHIH KOIOJAHIBIPBUIFAH CYTTIH, KYPFaK
CYTTIH >KOHE KAHT YHTaFbIHBIH Memepi Oipaeit Oomybl KaxeT. Bym ocwl
MacTHKaHbl JalbIHAAyAbIH OacThl epemieniri Oonbin  TaObutagel.  Keitbip
pelenTypaigapaa ocbl MacTHKa JaWbIHAAyAa JTUMOH IMBIPHIHBI KOJJaHBLTMAKIBI.
CyTTeH jkacaJiraH MacTUKaHbI JalbIHAY YIIIH aJbIMEH KAHT YHTaFbl MCH KYPFaK
CYT e3apa apaiacThIpbliaibl. AJBIHFAH KOCIIaFa KOKOJaHABIPbUIFAH CYT IICH JIMMOH
IIBIPBIHBI  OIpTIHAEH KOChbUTambl. Macca Oipkenki KOHCHCTSHITHUSIIBI MAacTHKa
aNBIHFaHFa ACHIH apamacTeIpblianbl. JlalbiHIaIFaHHaH KeHiH MacTUKaHBI OipacH
Kojanyra Oomanel. KaxkeT OosiFaH jkarjaiiia MacTUKara TaraMJIBIK OOSFBIIITAP
KOCBLTAIHI [2].

3epTTey HOTHIKeJepi KOHe OJapAbl TAJIKbLIAY. 3epTTey >KYMBICTaphl
VIIIH TaHJAJIBIHBIN aJBIHFAH CKIHII MacTHKa TYPi, OJI KEJIATUHHEH JaibIHIaIFaH
MacThka. byl MacTHKaHBIH JalbIHOAy perenTypachkl OipiHIN HYcKara KaparaHia
afTapibIKTall  e3remieNikrepre  HWe.  2-KecTele  JKCJIaTHHII  MacCTHKaHbBIH
perentypachkl KenrtipiireH. Pemenrtypa jaiiblH MacTHKaHbIH | TOHHA KeJieMiHe
€CeTITEIITeH.

Kecre 2
JKenaTuHaik MacTHKaHbIH petentypacsl (1 ToHHa)
Kypawm Gemiri Canmarsl, KT
Kenatun 10
KaHT yHTaFbI 900
Cy 90
XKenmatuHaik  MacTUKaHBIH  OCNTUIEHTeH  pelenTypachlHaH  Kepim

OTBIPFAHBIMBI3TAN JKEIATHH/IIK MAaCTHKAHBIH HETi3Ti Kypam Oeliri KaHT YHTaFbl
MeH skenatuH. CeOeOi, xematuH Oyl penenTypajga OalIaHBICTBIPYIIBI MeEH
KOIOJIaHABIPFBII KOMIIOHEHTIHIH POJIiH aTKapaibl.

XKenatuHIik MacTUKaHbl JalbIHAAY YIIH, €H alJbIMEH, >KEIaTHH
temneparypacel  25C°  GonaTtelH  cymeH  apanacTeipbuibin - 40-60  MHMHYTKa
kKoibutagel. Coman coH Oyl Macca KbI3ABIPBUIBIN, KalTagaH CyBITHUIAJbI.
CankpIHIATHUFaH, CYWBIK KYWJETi )KelaTuHre OIpTiHIen KaHT YHTAarbl KOCBUIBIIL,
apanacteipbuiazpl. OChl Kocma OipKeiKi MacTHKa Maccachl ajiblHranra feiin 20-25
MUHYT OOIibl apanacTeipbuiaZbl. Ochl Ke3eHIe KaKeT OonFaH jKarnaiiia MacTHkKa
MaccachlHa TaraMJIbIK OOSIFBIITAP KOChUIANbl. MacTUKaHBIH JIOMIH JKaKcapTy
YIIIiH, OHBI aK TYCTI €Ty YIIIiH, MacThKa Te3 KeOyl YIIIiH Maccara JIMMOH
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KBIIIKBUIBIH KOCyFa Oomnajibl. Penentypara colikec JTUMOH KBIIIKBLUIBIHBIH MOJIIIEPI
KaHT YHTarbIHBIH MaccachiHbIH 0,3%-b1Ha TEH OOMyHI THIC.

JKorapeiga KenTipinreH CYTTEH >KacajfaH >KOHE J>KEJaTHHHEH >KacaliFaH
MaCTHKAaIApJbIH JKacally pelenTypaiapblHaH Kepil OTBIPFaHBIMBI3IAM, OCHI €Ki
MacTUKanapAbl AaWbIHAAYABIH TEXHONOTMSUIBIK YpAici Oip-OipineH Oenrimi Oip
alpIpMAIIBUIBIKTapFa M€, TEeXHOJNOTHSUIBIK — ypIicTepi  OOWBIHINIA  CYTTCH
JMaWbIHIAIaTBIH  MacTHKa apTHIKMIBUIBIKTapra wue. Cebebi, Oy MacTHKaHBI
MalbIHAAy VIIIH OHBIH KypaM O6IKTEpiH apallacThIpy KaXeT JKOHE OJ YIIiH
JKYMCAJIaThlH yaKbIT KeJjeMi alTapiblkTali a3. AJ, XKeIaTHHIIK MaCTHKaHbBI
MalbIHIay TEXHOJOTWACHIHAA Oipkarap Kypaeni ypaicrep ©Oap koHE O
afTapibIKTail yakbIT KeseMiH Tajamn erexi [3].

JlaiiblH MaCTHKaHBI THIFBI3 KaObUIATBIH TOJUATUIICH MAKETTEPJC CaKTayFa
Oomanpl. KonauTepiik 1mex jKaraalaapblHla MacTUKaHBl alIBIMEH TOJIHATHICH
MaKeTTepre THIFBI3 €Till Opalbl 1a KeHiH OJap/Abl TapalapFa KanTaisl.

3epTTey JKYMBICTaphl OapbICBIHIA TaHAANBIN ajblHFAaH €Ki MacThKa
YJITUIEpiHiH OpraHONENTHKAIBIK KOPCETKIIITEPi aHBIKTANbl. OpraHoienTHKAIbIK
KOPCETKIIITEPIH AaHBIKTAY JKYMBICTapbl KOHAUTEPJIK IIEXTHIH 3€pTXaHACBIHIA
Ky3ere achlphUImbl.  OpPraHoONENTHKAIBIK KOPCETKIIITEpiH AaHBIKTAy —YIIIH
KypaMmbIHa eIKaHaai OOSFBIITAp, XOII MICTEHIIPTIII XKoHEe TaFaMIbIK KocIaiap
KOCBUIMaFaH MacTHKa YJTiJepi aJbIH/IbL.

MacTHKaHBIH OpraHOJICNTHKAIBIK KOPCETKIIITepiHe OHBIH CBIPTKBI TYPI,
KOHCUCTCHIIMACHI, TYCi, JIOMi JKOHE Wici kaTaabl. 3epTTey OOBEKTTEPiHIH
OPraHOJICTITUKAJIBIK KOPCETKIIITePiH aHBIKTAy YINIH KaHiaid nga Oip KOChIMIIA
Kypar-xkaOnpikrap Kaxker emec. Ce0ebi, OpraHONENTHKANBIK KOpPCETKIITep
aJlaMHBIH K630€H Kapaybl, KOJIMEH YCTall Kopyi jKoHE WICiH ce3yi apKBUIBI )KY3ere
achIpbUIa b [4].

Exi Typni MacTuka YATIJIEpiHIH OpPraHOJNENTHUKANBIK KOPCETKIIITEepiH
aHBIKTAy VIIIH, OCBl VATUIEp 3epTxaHara okemiHai. OpraHoJeNTUKAIBIK
KOPCETKIMTEPII aHBIKTay OapbhIChIHIA, O6IMeneri >KapbIKTaHIBIpy TaOHWFH

JKapeIKKa KakbIH Oomysl Tmic. Ce0ebi kacaHIBl JKapblK Ke3iHiH ocepiHeH
MaCTHUKaHBIH TYCi MEH CHIPTKBI TYPiHIH aHBIK KOPCETKIIITEPiH HAKThl aHBIKTay/a
KarenikTep 00dysl MyMKiH. CYTTEH KacajFaH >KOHE KEIATHHHEH XacaliFaH KOC
MacTHKa YATLIEPiHIH OpPraHOJENTHKAIBIK KOPCETKIIITEPiH aHBIKTay OaphICBIHIA
JKUHAKTAJIFaH akmnaparrap 3-KecTe TYPIiHJIe )Ka3blIIbl.

Kecre 3
MacTuka ynrijaepiHiH opraHOJeNTHKAIBIK KOPCETKIITepi
KepcetkimTepi CyTtTiH HeriziHzne Kenarnauen
JaibIHIAIFaH MacTUKa JalbIHIAJIFaH MacTUKa
yJrici yJrici

Tyci Caprpi TycTi (kpemai Tyc) | Ak

KoncucTteHusichl Aca kxyMcak miactwiuH | Oprama KYMCaK,
Topi3ai KaTThLIAY nece e

Oomajbl.

Hici Koronanaplppuiran  CYTTIH | AWKBIH ~ OUTHETIH — Hici
XOHE  JIMMOHHBIH  HWIiCl | )KOK,  a3JaraH  KaHT
ouriHenl YHTaFbIHBIH nici

OlniHemi

Jomi Ore ToTTI Ore ToTTI
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KonmuTepitik 1eXThIH 3epTXaHachl JKaFaailapelHIa €Ki MaCTHKA YITUIepiHIH
OPTaHOJIETITUKAIBIK KOPCETKIIMTEPl aHBIKTAIIBI. MacTuka yiarutepinmeri 6acThbl
alBIPMAIIBUIBIK OJNAPABIH TycCiHae Oomnubl. JKenaTWHHEH NalbIHAAIFaH MacTHKA
Ta3a aK TYCTi 060Jca, ajl CYTTeH KacalFaH MAaCTHKAHBIH TYC1 CapFBIT (KPeMi TYCKe
kakpiH)  Oonapl.  KoHcucereHIuschl — OOWBIHIIA aca  KaTThl  OUTIHETIH
alBIPMAIIBLUTBIKTAPBI KOK. bipak, KOJMEH ycTam KepreHae CYTTEH NalbIHIaJFaH
MAaCTHKaHBIH JKYMCarbIpaK €KCHIr aWKbpIH OiumiHemi. AJ, CalbICTBIPMANbl TYpPIC
JKEJTATHHHEH JaWbIHAadFaH MacTHKa KaTTeuiay Oonbim  kedemi.  Jommik
KepceTKiluTepi OoO#bIHIIA KOC YiAri A€ oTe TOTTI Jomre ue. bipak cyTTeH
JafbIHAAIFAaH  MAaCTHKAaHBIH  JIOMi  JKarbIMIBIPAK JKoHE OyJl  MacTHKalIaH
KOIOJIAHIIBIPBUTFAH CYTTIH JoMi OUTiHemi. AJ, KeJaTUHHEH MaWbIHAaFaH MacTHKa
YATiCiHAE Ta3a TYpiHIE KAaHT VHTArbIHBIH JIoMi alKeIH OumiHemi. Mici OOMBIHIIIA
MAaCTHKaHBIH ©31HE TOH, SAFHH KaHTTBIH Hici KOC yirige nae Oiminemi. Tek cyTTeH
NAWbIHIAFaH MACTHKAJaH a3/laFaH KOIOJNAHABIPhUIFAH CYT MEH KOCBUIFaH JIMMOH
IIBIPLIHBIHGIH a3/aFaH rici Oaiikazamsr [5].

OpraHoJIeNTHKAIIBIK KOPCETKIIITEPIH aHBIKTay OaphIChIHIA MACTHKAJIAPIbIH
KaHIIAJBIKTEI Te3 KeOeTiHmiri ae 3epTTenmi. Toxkipnode HOTHXKECIHAC JKeTaTHHHEH
JafbIHIAIFaH MaCTUKAHBIH OIpJCH KEYill KaJaThIHIBIFBl aHBIKTAJIIBI. AJl, CYTTCH
JKacajJFaH MacTHKa y3arbIpak yaKbITKa JeHiH Kemmed Typaasl. KenmkenHeH KeiH
JKENATUH/IIK MacTHUKa ©Te KATTHI Kyiire aiHamanel. CyTTeH NalbHIAIFaH MacTHKA
COJI )KYMCaK Kyiae Oomabl.

OpraHojenTHKANBIK KOPCETKIMMTEPiH aHBIKTAY OHIiCi ©OHIMHIH camachlH
00BEKTHBTI Typme Oakpllayra apHaiFaH. by ofic JKaambl OpPraHOJICHTHKAIBIK,
KepceTKimTepi Oo#bIHIIA OHIMAI OalJibIK XYHeMeH OarajlayMEH CHITaTTaJIajbl.
KoHmuTepitik eHIMHIH OpPraHOJICHTHKAIBIK KOPCETKIIITEPiHIH TalIaybIH KYPTi3y,
OHBIH CBIPTKBI TYPiH, TEKCTYpachlH (KOHCHUCTCHITUACHIH) HiCi MEH IOMIH OayIbIK
HIKaJlaMeH Oarayayasl KapacTelpaisl. SIFHU, 5 Gayn — korapsl camacel, 4 Oamn —
camachl JKaKChl, 3 Oaul — camachl KaHaraTTaHApJbIK, 2 Oaul — camachl KOHLI
TOJNMaW B! IeTeH 1 Olaipei.

OpraHoNlenNTUKaNbIK KOPCETKIIITEPiH aHBIKTAay YVIIIH MacTUKa YJTiIepiH
taggan axy MemCT 5904 craHmapThIHBIH TalanTapblHA COMKEC >KYPri3ijii.
OpraHojenTHKANBIK ~KOPCETKIMMTEPAIH IMIHAC oM KOPCETKIIIiH aHBIKTAy
OapbIChIHIA, Op YIITIHIH J9MiH TaTKaH COH, KeJieCi YJTIHIH JOMiH aHBIKTaMac
OYpBIH aybl3 KyBICHIH JKaKCHLUIAIl Ta3alal, a0 KaxeT. OHIM carmachlH PeUTHHTITIK
OaranmayZipl OKaIMbl OpPTAK OPraHOJICNTHKAJBIK KOpceTKimTepi  OoWbIHIIA
XKYpriziami. MacTuka yiriiepiHiH CBIPTKBI TYpiH Oaranay OapbICBIHIA OJapiAbIH
HaKThl KacueTTepiHe Oaca MoH Oepinai. MacTuka yATijIepiHiH KOHCHCTCHIIUSCHIH,
SIFHU KYPBUIBIMBIH aHBIKTAay OipHeIme oIiCTepiH KeMeriMeH xyprizimmi. Eg
aJIbIMEH CHIPTTal Kapay apKbLibI [6)].

ComaH coH KOIMEH YycTam Kepy apkpUibl. KeliH, MacTHKaHBIH aybl3
KYBICBIH/IAFbI, IaiiHay OapbICBIHAAFBI KYpBUIBIMBI Oaramannel. Koc yiiriHig
TOJIBIKTAl OpraHOJICITUKAJIBIK KOPCETKIIITEPiHe 5 OaJibIK Oara Oepiii.

KocmacTrka yarinepiHiH OpraHOJNENTHKAIBIK KOPCETKIIITEePiH aHBIKTAT,

JaWblHJay  pelenTypajlapblH  KapacThIpFaH COH  OChbl  MacTHUKalapJblH
ApPTHIKIIBUTBIKTAPBI MEH KEMINTIKTEP] Typalibl TOJBIK aKnapaTTap aHbIKTaIAbI. by
KOC MacTHKaJapiablH Oip-OipiHeH epekIile/ieHeTiH KenTereH Oenrinepi Oap. Ochbl
kepceTkimTep TemeHjaeri «CyTTeH JalblHAAFaH MAaCTHKA MEH IKEIaTHHJIIK
MACTHKAHBIH AapPTHIKIIBUIBIKTAPEl MEH KEMINLTIKTEepi» arThl 4-KecTele HaKThI
KOPCETLITEH.
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Kecte 4

CYTTGH I[aP'II)IHHa.HF aH MaCTHUKa MCH )KCJ'IaTI/IHI[iK MAaCTHKaHBbIH

APTHIKIIBUTBIKTAPEl MEH KEMIIUTIKTEP1

Macruka Typi

ApPTHIKIIBIIBIKTaPhI

KemmrimikTepi

CyTTeH kacanraH
MacThKa

JKYMCaK; TOPTTHIH OeTKi
KaOaThIH KanTayFa aca
BIHFAMNIIEI,

MadbIHAayFa )KYMCaIaThIH
YaKBIT KOJIeMi KbICKa

CapFBIII TYCTI, aK TYC any
YIIiH OOSFBIIITAP KOCY
KakeT; Oe3eHmipyre
apHaiFaH ¢urypanap y3ak
YaKBIT OOUBI JKYMCAK
KYHiH]IC KaJIBITI,
KeIenmi;

KYMBIC OapbICBIH/IA KOJIFa
J)KaObICaabI

Kenatunuen
’)KacallFaH MacTHKa

aK TYCTi; TOPTTap.Ibl
Oe3eHIipyre apHaIFaH ipi
JKOHE ycakK (urypaiapisl
’Kacayra bIHFaNIbI;
OHIIpyTE KYMCaIaThIH
IIBIFBIH MOJIIIEPi TOMEH

TOPTTAPABIH OCTKI
KaOaThIH Kanrayra cai
KenMeri, cebeoi Te3
KeYIIl Kalabl, JaibIHaaY
YaKbIThI Y3aFbIPaK; JalbIH
(urypanap mbITHIHAIL,

CBIHYJIapBbl MYMKiH

Konpurepnik eHiMaepai eHAiIpy callaChIMEH alHABICATHIH KACITOPBIHIAD
YIIiH KOCIMOPHIH JKYMBICHIHBIH ASKOHOMHUKANBIK THIMAUITIH aWKbH Oily aca
MaHbI3bI OoJbIN TaObUIaAbl. JKYMBIC Kacay OarbITTBUIBIFBIHA KapamacTaH Ke3
KENTeH KOCIMOPBIH >KYMBICHIHBIH MAaKCaThl TaOBICTHI JKOHE THIMII ©HAIpiCTI
KaMTaMachl3 €Ty OONBIm TaObUTaf bl «OKOHOMHUKAIBIK THIMALUIIK» TYCIHIT
HAPBIKTHIK 9KOHOMHKAHBIH aca MaHbBI3bl KaTErOprsIIapbiHa sKaTaabl [ 7].

DKOHOMUKAIIBIK THIMILTIK AETE€HIMI3 — KOCITIOPBIH )KYMBICHIHBIH HOTHXKeEIEepi
MEH OChl HOTIKEre KOJI JKETKi3y YIIIH >KyMcalfaH eHOEK IIBIFBIHIAPbIHBIH
PECYPCTBIK  IIBIFBIHIAP/BIH ~ apakaThbIHACBIMEH  CHUIATTAJaThIH  KOPCETKIIIL.
KocinopblH KYMBICHIHBIH, SKOHOMUKAIBIK THIMAUIITT OCBl aTalfaH HOTWKeIepre
JKETKI3TeH MIBIFBIHAAD MEH pecypcTapra Tikenei OamaHbICThl Oommbl. OchLiaiima
agraHia, OKOHOMMKAJGBIK THIMIIIIK JEreHiMi3 — albIHATBIH THIMIUTIKTIH
HOTHXKENIEPIH IIBIFBIHIAP MEH pecypcTapra KaThlHAC TYPIHIAEC ECENTeNeTiH
CaAJTBICTBIPMANIBI  KOPCETKIIT OO0JbIN TaObiIa bl KocimOpBIHHBIH KOHOMHKAIIBIK
TUIMJUTITIH apHailbl QopMylaMeH ecenTell IIbIFapyFa Oosafbl. IKOHOMHUKAIBIK
TUIMIUTIK 9JIETTE Kap)KbLUIal IIBIFBIHIAP MEH Ta0bICTAP IbIH KOMETIMEH eCeITeNe .
OKOHOMHKAIIBIK ~ THIMIUTIKTI ~ aHBIKTay  VIIH  KOCIMOPBIH  JKYMBICHIHBIH
PEHTA0EINBIITIr KOPCETKIIIH aHBIKTAUTHIH (JOpMYJIa KEHIHEH KOJIaHbLUIAIbI.

Penmabenvoinix (P) = Homuoice (H) / Lvieoinoap (111) * 100%

FoutbiMu 3eprTey skymbicTapblH Kyprisy OapeicbiHga «Canrtanaty JKILC
KOHJIUTEPIIIK [EXbIHJa OPTYpPJl TEXHOJIOTHSMEH JKOHE OpTYpJi INWKi3aTTaH
JadbIHIAIaThIH MACTHKA OHIMIH OHIPYIiH SKOHOMUKAJBIK THIMILIITT €CenTelii.
On ymiH eH anApIMeH op MacTHKa TYPiH JaiblHAay OapbIChIHAA KOJIAHBUFaH
MIMKi3aTTap bl CaThII allyFa JKYMCAJIFaH HIBIFBIH MOJIIepPi aHBIKTAJJIbI.

Mactuka eHAipiciHAE€  KOJJAHBUIATBIH  OIMKi3aTTapra  KYMCAIATHIH
IIBIFBIHAAP/BIH MOIIepi TOMeHe KenTipiiren 5,6-kectrenepae ecenrenmi. Ocbl
JiepeKkTep OOMBIHINIA CYTTEH NaiblHAaaFaH | TOHHA MAaCTUKaHbI JaibIHIAy YIIiH
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KaKeTTi muKizarTapas! carein anyra 503800 Tenre >xymcananbl. A, KeJTaTHHHEH
NaibIHIaFaH | TOHHA MACTUKaHBI OHIPYre KOJNIAHBIIATHIH NIMKI3aTTap bl CATHII
anmy KyHbl 324500 TeHreni kypaas (7-kecte).

Kecte 5

CyTTeH naiibIHIaIFaH MaCTUKAHBI TalbIHIayFa KaKETTi
MITUKI3aTTHIH KBl KYHBI, | TOHHA OHIMTe

IIwkizar Typi Kyns1, TeHTe
Koronanplppliras cyT 121600
Kyprak cyt 230400
KaHT yHTaFbI 107200
JIMMOH IIBIPBIHBI 44600
Kecre 6
JKenarnHHeH nalbIHIAFaH MACTHKAHBI TalbIH/IAyFa KOKETTI
MIMKI3aTTHIH JKaJIbl KYHBI, | TOHHA eHIMTe
[ukizar Typi Kynrl, TeHre
Kenarnu 23000
Cy 0
KaHT yHTaFbI 301500
Kecre 7
MacTuka eHaipy/liH SKOHOMHKAJIBIK THIMJILIIT, TSHTe
KepcetkimTep CyTTiH HeriziHzae YKenaruanen
JaibIHAATFaH JNalbIHAAJIFAaH MACTHKA
MacTHKa YITici yJrici
KonjgaHpuiran — NIMKi3aTKa
JKYMCaJIFaH YKaJIIBI 503800 324500
HIBIFBIHIAP MOJIIIEPI, TCHIe
1 TOHHAa MacTHUKa OHIIPYIiH
TEXHOJTHUSITBIK ypaicine 135000 135000
JKYMCAIAThIH NIBIFBIHAP,
TEHre
1 TOHHa MacTHKa OHJIIpyre
JKYMCAaJIaThIH KaJIbl HIBIFBIH 638800 459500
MeJIIepi, TeHre
1 TOHHA MaCTHUKaHBI
CaTKaHAa  Ke’ilm  TYCETiH 850000 700000
Kanmel  Tabblc  Meepi,
TEHre
1 TOHHA MAaCTHUKaHbI
caTy/laH KeNil TYCETiH Ta3za 211200 240500
TabBIC MOJIIIEpPi, TSHIe
Penrabennaiiiri 331 52,3
[ukizaTka *XyMcalFaH UHIBIFBIHIApAAaH O6JeK, TEXHOJOTUSUIBIK YpIicKe
KYMCallaThIH ~ TEXHUKAalapJblH aMOPTH3alUsIFa, JKYMBICKEpJepIliH eHOeriHe,

QJICKTPOHCPIUACBIHA KYMCAJIATBIH IIBIFBIH Menmepi ac 6ap SKOHOMI/IKaJ'IBIK
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TUIMJIUTIKT] €CeNTey/Ie OChI MIBIFBIHIAP Jla SCENKE albIHAIbI. By MIBIFBIHAAPIBIH
memmepi 135000 TeHrere TeH.

Konpurepnik mexplHAa MacTUKa OHIMIH JKOHE ©3re Jie KOHAHMTEPIIiK
OHIMIEpAlI OHIIPYMiH TEXHOJOTHSUIBIK YpPIICIH J>Ky3ere acelpy YIIIH >KaHa
WHHOBALASIIBIK TEXHOJOTHSUIAPbl KoijaaHaael. COHBIMEH Karap, KOHIUTEPIIK
OHIMJIEpAl OHAIPY peuenTypaiapbl MYMKIHIITIHIIE >KaHAPTBUIBI OTHIPAbI.
Ochuraiiiia KoCImOpPEIH HaphIKKa JKaHa MHHOBANMSIBIK OHIMAEP aCCOPTUMEHTIH
YCBIHBIT OTHIpas [8].

3epTTey IKYMBICTaphl OapbIChIHIA KOC ChIHAMAJaFbl MaCTHKAJIapIbIH
pelenTypachl aHBIKTANJIBI, OJAPJAbIH JNalbIHIAyFa KOJIAHBUIFAH TEXHOJOTHSUTBIK
ypaic 3eprrenai. MacTukamapIslH OpraHONENTHKAIBIK KOPCETKIMTEPIH aHBIKTAY
YPIici KOHAMTEPIIIK IIEXThIH 3ePTXAaHACHI JKaFIaliIapbeiHIa OapIIbIK Tajlantapra cai
KYpri3iin, aHplKTangsl. ChlHaMalapAblH OPTraHOJENTHKAIBIK KOpCEeTKIITepi
MeMmCT 5904 TamanTapsiHa COKeC aHBIKTAIIBL. 3epTTEY KYMBICHI OapBICBIHIA €Ki
TYpre JKaTaThlH MacCTHKAJIapIbIH apTHIKITBUIBIKTAPEl MEH KEMITIIKTEPl, ©3aepiHe
TOH epeKIIeiKTepi aHbIKTaIIb! [9)].

bipak, KoJMeH ycram KepreHae CYTTeH JalbIHAaIFaH MAaCTHKAHbBIH
JKYMCarbIpaK eKeHIIrT aWKeIH OuTiHemi. AJI, CadbICTBIPMANBI TYPAC KEIAaTHHHEH
JafbIHIAIFaH MAacTUKa KaTThiiay OoJbin Kenedi. JJomaik kepceTkimTepi OOHbIHIIIA
KOC yiIri e ete ToTTi gomre ue [10].

KopbiThiHabl. FBUTBIME  3epTTEy JKYMBICTAPBIH JKYPrizy OapbhIChIHNA,
ANJBIMEH, JKaJlbl KOHAWTEPNIK ayMarblHIA MAacTHKa KOHAWUTEPIiK ©HIMiH
JMadblHIayZa KOJJIAHBUIATBIH OapiIbIK MHHOBAIMSIBIK TEXHOIOTHSUIAD MEH
TEXHUKAIAP aHBIKTAIBII, 3epTTeiai. OpraHoJIenTHKAIBIK KOPCETKIIITEPiH aHBIKTAY
OappICBIHIA MACTUKAJApIbIH KaHIMATBIKTEI Te3 KEOCTIHOIr e 3epTTeIi.
ToxiprOe HOTIKECIHIE JKEIAaTHHHEH NaWbIHAAIFaH MAaCTUKAaHBIH OIpAeH Keyim
KaJaThIHJBIFBl aHBIKTANBI. AJI, CYTTCH KacalfaH MAacTHKa Y3aK YaKbITKa JCHIH
kermeli  Typaapl. Hotmkemep OOHBIHIIIA CYTTEH jKacalraH MacTHKa KeIMOAaT
OOJFaHBIMEH, camachl JKaKChl opi OHaW JNadbIHOANafbl, ajlaiijia JKEITaTHHHCH
JKacaJiFaH MAacCTHKaHBIH ap3aH OoJIaThIHBIH  Oalikayra Oonanmel.  3epTrey
HOTHXECIHIH MaKCaThl OPBIHAIIIbI.
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MHHOBALUMOHHbIE TEXHO1OTUU B U3TOTOBNEHUN U
NPOEKTUPOBAHUWN KOHAUTEPCKUX U3AENUIA

AHHOTaumMAa. PaboTa nocBaleHa M3YYEeHWI0O MACTUKM, KOHAMTEPCKOro usgenwvs,
KOTOPOE KOHAMTEPbl 4acTo WCnoAb3yloT Mpu odopmaeHun paecepTtoB. Takke 6biia
paccMOTpeHa 3KOHOMMYecKaa 3IPPEeKTUBHOCTb NpPoM3BOACTBA  MacTuKu.  Llenbio
nccnefoBaHUA 6bl10 BbIABUTL U CPAaBHUTb Pa3IMUMA B TEXHONOTMAX W3rOTOBNEHUA U
OpraHoOJIENTUYECKMX MOKa3aTeNAX MACTMKM B ABYX pasHbix peuenTtypax. B xoge
uccnefoBaHuin  6blIM BbiIBNEHbl  OCOBEHHOCTM, NpeuMMyliecTBa, HeZoCTaTKM W
opraHoJienTUYeCcKne NoKasaTenun AByX BUAOB MACTUKW, KOTOPbIE FOTOBATCA MO 3TUM ABYM
OTAENbHBIM peLLenTam, TO eCTb MAaCTUKM U3 MOJIOKA U KenaTuHa. BaxHocTb nccnefoBaHma
COCTOUT B TOM, 4YTObbl ONpesennTb pauMoHanbHYIO peLenTypy NpouM3BOACTBA MACTUKKU M
TEM CaMblM OKa3aTb MNONOXWUTENbHOE BAMAHME HA 3KOHOMMKY. B xome nposeaeHuA
Hay4HbIX MCCNeaoBaHWA, B MNepByl0 o4vepenb, OblIM BbIABAEHbI U UCCNEL0BaHbl BCe
WHHOBAUMOHHbIE  TEXHONIOTMMU U TEXHWKU, MNPUMEHAEemble TMNpu  U3rOTOBJIEHUU
KOHAMTEPCKUX WU34EeMA  MACTMKM Ha obwein KoHAMTepcKon Tepputopuu. B xopge
NPoOBeAEeHNA Hay4yHO-UCCNefoBaTENbCKMX paboT 6blna  paccunmTtaHa 3SKOHOMMYECKas
abdeKTMBHOCTL MNPOM3BOACTBA B KOHAUTEPCKOM uUexe TOO «CantaHaT» MacCTUYHOM
NPOAYKLWN, N3rOTaBIMBAEMON MO Pa3HbIM TEXHONOTMAM U U3 PA3/IMYHOIO CbipbA.B xoae
aHanu3a npumeHeH ctaHgapT FOCT 5904 wn Bce pes3ynbTaTbl aHanM3a OTPaAXKeHbl B
Tabnuuax. Mo pesynbTatam BWAHO, YTO, XOTA MOJIOYHAA MacTMKa CTOUT [Oporo, ee
KayecTBO /lyylle W Mpolwe MPUroToBUTb, HO MACTUMKa W3 KenaTuHa gewesne. Lenb
pe3ynbTaToB UCCNe0BaHUA BbINOHEHA.

KnioueBble cnoBa. MacTuKa, OpPraHOMENTUYECKUI MOKasaTeslb, 3KOHOMMYECKan
3bbEKTUBHOCTDL, MOJIOKO, }KEeMaTUH, KOHAUTEPCKUE U3AENNA, TEXHOOMMA NPON3BOACTBA.

G.E. Aubakirova?, A.M. Saidov?, G.K. Eseeva?, Z.K. Moldakhmetova*

1A. Baitursynov Kostanay Regional University, Kostanay, Kazakhstan
2 M. Dulatov Kostanay University of Engineering and Economics,
Kostanay, Kazakhstan

INNOVATIVE TECHNOLOGIES IN THE MANUFACTURE
AND DESIGN OF CONFECTIONERY PRODUCTS

Abstract. This article is devoted to the study of mastic, a confectionery product that
confectioners often use when making desserts. The economic efficiency of mastic
production was also considered. The aim of the study was to identify and compare
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differences in manufacturing technologies and organoleptic characteristics of mastic in
two different formulations. The research revealed the features, advantages, disadvantages
and organoleptic characteristics of two types of mastic, which are prepared according to
these two separate recipes, that is, mastic from milk and gelatin. The importance of the
study is to determine a rational recipe for the production of mastic and thereby have a
positive impact on the economy. In the course of scientific research, first of all, all
innovative technologies and techniques used in the manufacture of mastic confectionery
products on the common confectionery territory were identified and investigated. During
the research work, the economic efficiency of production in the confectionery shop of
Saltanat LLP of mastic products manufactured using different technologies and from
various raw materials was calculated. During the analysis, the GOST 5904 standard was
applied and all the results of the analysis are reflected in the tables. The results show that
although milk mastic is expensive, its quality is better and easier to prepare, but gelatin
mastic is cheaper. The purpose of the research results is fulfilled.

Keywords: mastic, organoleptic indicator, economic efficiency, milk, gelatin,
confectionery, production technology.
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THE IMPACT OF BULGUR FLOUR
ON THE QUALITY OF WHEAT DOUGH

Abstract. The paper is devoted to the study of the possibility of using perspective
material for baking - bulgur flour, which has a valuable chemical composition, high
nutritional and biological value. In the course of experimental studies, it was found that the
addition of bulgur flour improves the quality of baking flour and semi-finished products.
Studies of the impact of bulgur flour on the indicators of gas-forming and gas-holding
capacity of wheat dough were conducted using the device Reofermentometer F3, which
allows controlling the rate of pressure change of forming carbohydrate dioxide during
fermentation.

Keywords: bulgur flour, bakery products, nutritional and biological value, gas-
forming and gas-holding capacity.

Zhanysbek, A.Zh., Mynbaeva, A.B., Ivannikova, N.V. The impact of bulgur flour on the
quality of wheat dough // Mechanics and Technology / Scientific journal. — 2023. — No.2(80).
— P.80-86. https:.//doi.org/10.55956/\WFLM8391

Introduction. Improving the technology, improvement of quality indicators
of bread and bakery products are the main task for the technologist of the modern
bakery enterprise. Currently, it isimpossible to imagine bakery production without
expanding the segment of bakery products group. This direction is very prospective
in the food industry, as bread refers to socially important food products. Positive
trends can be seen in the enrichment of bread with non-traditional raw materia
sources, specifically of plant origin. In thisregard, flour derived from bulgur can be
considered a very promising raw material for baking [1]. Even though recent years
are characterized by intensive research of certain aspects of technology of bread
preparation using non-traditional raw materials, so far only afew works are devoted
to the study of special research methods of baking and rheological characteristics of
dough: such as changes in pressure rate of formed carbon dioxide amount during
fermentation, hydration capacity, water absorption capacity, elastic deformation
indices, etc. Thus, the area of the present scientific research was the study of the
effect of bulgur flour on the processes of gas formation during dough-making.

Thetechnology of cooking bulgur allows you to save the whole clade of grain
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nutrients: the full germ, endosperm, bran particles. One portion of bulgur coversthe
daily needs of the body in minerals and vitamins[2]. In bulgur groats, dueto the heat
treatment reduces the caloric content, which makes it attractive for people who
adhereto thediet. Fine nutty taste will not leave indifferent connoisseurs of delicious
food. Bulgur is suitable for the prevention of diseases of the cardiovascular system,
diabetes, contributes to the proper operation of the gastrointestina tract (GIT),
reducing inflammation and normalizing weight, which attracts the attention of
people who adhere to the right diet. According to the literature, the use of bulgur in
thedaily diet reducestherisk of cardiovascular disease by 20%. Compared to pureed
grains, bulgur lowers blood sugar levels, thereby reducing the risk of developing
type Il diabetes. Bulgur has a balanced amino acid composition. Table 1 shows the
amino acid composition of bulgur.

Tablel
Amino acid composition of bulgur
Amino acid Composition,%
Tryptophan 23.8
Isoleucine 22.8
Leucine 18.0
Lysine 8.3
Methionine 10.8
Phenylalanine 13.2
Vaine 22.2
Proline 28.3
Alanine 6.6
Aspartic acid 5.2
Glutamic 28.5
Glycine 14.1
Histidine 13.6
cystine 15.8
Serine 7.0
Tyrosine 8.1

In comparison to buckwheat, bulgur contains almost twice as much fiber as
buckwheat and eleven times as much as rice [3]. It contains more nutrients than
buckwheat, such as thiamine, folic acid and vitamin B. It aso aids in digestion
becauseit is easy to digest. Moreover, this cerea promotes the digestive process, as
it is easily digested by the body. In terms of composition and properties, it is more
useful than wheat flour, so it is successfully used in the preparation of products from
various types of dough. At the same time products acquire a specia nutty taste,
attractive color and flavor. In addition, bulgur flour is used in the preparation of
pancakes, porridgesand ponies. Bulgur flour is made by grinding bulgur grits. Partial
replacement of wheat flour with bulgur flour will improve the quality characteristics
of bread, increasing the nutritional value.

Resear ch methods and conditions. The purpose of the present study wasto
study the effect of partia replacement of wheat flour with different amounts of
bulgur flour and the impact of such an additive on the quality characteristics of the
dough. At the initial stage, the effect of added bulgur flour on the gas-forming and
gas-holding capacity of baking flour was analyzed. Rheofermentometer F3 was used
to register the characteristics. In accordance with the goal of the research, the
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research objectives were defined: to substantiate the feasibility of using bulgur flour
as a non-traditional raw material in the production of bakery products. The objects
of scientific research were dough (semi-finished product) from wheat flour of the
first grade, dough from a mixture of wheat flour and bulgur flour.

The investigation of the baking properties of the dough, the processes of gas
formation and outgassing were studied on the device Rheofermentometer F3 by
Chopen (France). The maximum height of gas formation was recorded by the
pressure sensor of the rheofermentometer, and the total volumetric formation of
carbon dioxide was determined by means of a pneumatic circuit, which serves to
measure the increase in gas pressure. The rheofermentometer helps to establish the
relationship between the fermentability of the dough and the properties of the protein
carcass, which ensures that the dough retains a given shape during the baking process
(maintaining the dough structure during baking) [4]. The samples undergo a
fermentation process in accordance with the specified conditions of the research
protocol (temperature, weight, duration, etc.). The dough is prepared in the
instrument chamber. The fermentation of the dough samples takes place in the
conditions determined by the chosen mode of analysis at a temperature of 30°C. A
specia piston is placed on the surface of the dough. A microprocessor controlled
instrument monitorsthe progress of the dough fermentation under user set conditions
(temperature, amount of dough, etc.). A plunger loaded with 500 g discsis placed
on the dough and rises as the fermentation progresses. The sensor analysesthe rising
dynamics of the dough, thus making it possible to determine the optimum time for
the fermentation, the proofing of the dough piece. The results are displayed in the
form of three curves - time dependences. the dough volume, the total volume of gas
emitted and the total volume minus CO, (measured by the absorption of akaline
solution) [5,6]. For the experiment, the recipe calculated on the basis of the unified
recipe for shaped bread made of wheat flour 1st grade was taken as the basis.

Resear ch results. Determination of the level and kinetics of gas formation
was carried out directly in the samples, in the dough from a mixture of wheat flour
of the first grade and bulgur flour in the percentage ratio of 10%, 15%, 20%
respectively. Sample No.1 - wheat flour 90%, bulgur flour 10%. Sample No.2 -
wheat flour 85%, bulgur flour 15%. Sample No.3 - wheat flour 80%, bulgur flour
20%. Table 2 presents comparative data characterizing changes in a number of
indicators during fermentation and maturation of semi-finished products on the F3
rheofermentometer device.

Studying the dynamics of dough rise on the device, it was found that, the
maximum height of dough rise Hm as a result of gas formation changed with an
increase in the added bulgur flour. The results showed that the height of dough rise
in the control sample under load was (Hm=46.1 mm), the height of dough rise at the
end of the analysis (h=46.1 mm). The value of the relative decrease in the height of
dough rise at the end of the analysis with respect to the maximum value is
respectively (Hm-h)/Hm=0). According to the readings of the device, a decrease in
the duration of maximum rise of the test to 1h 52 min (T1 = 1h 52 min) was noted.
Thetota volume of carbon dioxide formed in the process of fermentati on was 2490
ml, the volume of released CO; - 3 cm?, retained in the dough - 2487 ml. Duration
of maximum rise of semi-finished product T1-1h 52 min. Compared with the control
sample No. 2 the height of lift under load was (Hm=26.6 mm), the height of lift of
the dough at the end of the analysis (h=26.6). Sample No.2 showed an increase in
the duration of maximum dough rise to 2h 01 min, according to the instrument
readings (T1 = 2h 01 min). Total volume of carbon dioxide formed in the process of
fermentation was 3222 ml and the volume of released CO, was 1 cm?, retained in
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the dough - 3221 ml. The duration of maximum rise of semi-finished product T1-2h
01 min. Analyzing the data presented in Table 2 we can conclude that the addition
of bulgur flour resulted in the decrease of the dough pieces lifting height with the
increase of its percentage compared to the control: for sample No.2 the value
decreased by 42.3%, for sample No.3 -21.3% (the height of dough piecelifting under
load was for sample Ne3 -36.3 mm, the height at the end of analysis (h=36.3 mm).
The addition of bulgur flour in an amount of 10% to the weight of wheat flour
determined the height of dough rise 14.1 mm, the value of the indicated value at the
end of fermentation was 13.8 mm. The value of the relative decrease in the height
of test elevation at the end of the analysis with respect to the maximum value is
respectively (Hm-h)/Hm=0=2.1). The amount of formed carbon dioxide was 2850
ml, the volume of released CO, - 5 cm?®, retained in the test - 2845 ml. Duration of
the maximum rise of the semi-finished product T1-1h 16 min. Figures 1,2 show the
kinetics graphs of gas formation in semi-finished products made of wheat flour and
a mixture of wheat flour and bulgur flour in different percentage ratios. According
to the results of the experiment, it can be stated that the maximum duration of dough
risein al samples lies within the same limits. Analysis of the nature of the graph of
the kinetics of gasformation (gas accumulation and gasrel ease) in the tested samples
of semi-finished products showed that in samples number 1, 2, 3 the maximum rise
of dough was observed in 2h 30, in the control sample the maximum rise of dough -
2h 00 min.

Table2
The main indicators of fermentation and maturation of semi-finished products
Measu | Reference | Sample Sample Sample
rement | sample No.1 No.2 No.3
unit
Maturation of semi-finished products

Hm Mm 46.1 14.1 26.6 36.3

h mm 46.1 13.8 26.6 36.3

(Hm-h)/Hm % 0 2.1 0 0

T1 h.min | 3h00Omin | 2h57min | 3h00 min | 3h 00 Min

Gas formation in semi-finished products

H'm mm 122.2 123.5 134.5 138.5

T1 h.min | 1h52min | 1h16 min | 2h 01 min | 1h 57 min

Total volume cm® 2490 2850 3222 3322

Volume of emitted | cm?® 3 5 1 2

CO2:

Volume of withheld | cm?® 2487 2845 3221 3320

CO2:

Retention rate % 99,9 99.8 100 100

Discussion of the results. On the basis of studiesit has been established that

replacement of wheat flour with bulgur flour contributed to increase of the volume
of released CO,, which is explained by increase of total carbohydrates at the expense
of bulgur. The amount of released carbon dioxide during 3 hours of fermentation
increased by 1.1...2.0 times compared to the control, which is associated with an
increase in the sugaring ability of dough due to introduction of large amounts of
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digestible sugars together with the addition, which may be relevant when processing
wheat flour with areduced gas-forming ability.
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Fig. 1. Graphs of gas kinetics in semi-finished bakery products from wheat flour
and awheat flour and bulgur flour mixture in different percentage ratios

Furthermore, the addition of bulgur flour has a positive effect on the quality
of semi-finished products. Bulgur, as it is known, is steamed, partially peeled from
the shell and finely crushed groats, its content of gluten, "wheat protein”, is amost
as high, which favorably affects the structural and mechanical properties of dough
by giving it elastic and elastic properties, due to the course of oxidation-reduction
reactions of mutual transformations of -SH- and -SS- bonds. When bulgur flour
containing alarge amount of sulfur-containing amino acidsis added, the flow of the
reaction towards the accumulation of SS-groups is observed. Additional strong
covaent bonds in the wheat gluten protein. However, the increased addition of a
non-traditional raw materia source, leads to weakening of the dough blank. Figure
3 shows the kinetics of gas formation. The presence of husks in the raw material
source - bulgur flour provides a high content of fiber coarse fiber, which absorbs a
significant amount of water.
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Fig. 2. Graphs of gas kinetics in semi-finished bakery products from wheat flour as
well as awheat flour and bulgur flour mixture in different percentage ratios
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Based on the data of diagrams shown in Figures 1, 2 we can conclude that
the introduction of bulgur flour increases the gas-holding capacity. Gas retention
ability of sample No.1 increased by 14.39 % in comparison with the control, in
samples No.2,3 — 29.51%, 33.49% respectively. The results of research of influence
of added bulgur flour on gas-holding ability showed that its introduction leads to
significant increase of carbon dioxide amount released for 3 hours of dough
fermentation in comparison with the control. Thisis due to the presence of its own
sugars in bulgur flour, which contribute to yeast activation. The total volume of
carbon dioxide emitted increased when the proportion of bulgur flour in the mixture
increased: 14.45%, 29.39%, 33.41%, respectively.

3222 3221 3322 3320

2850 2845

2490 2487 I I
Reference sample Sample Nel Sample Ne2 Sample Ne3

® Volume of emitted CO2, cm3 m Volume of retained CO2,cm3

Fig. 3. Kinetics of gasformation

Conclusion. Consequently, based on the results obtained in the study, it can
be argued that the addition of bulgur in the recipe of bread and bakery products
significantly increases gas formation in the dough, due to the process of starch
pasteurization, embedded in the technology of cooking groats. Especidly relevant is
the introduction, when processing flour with low gas-forming ability. The optimum
dosage can be considered sample No. 2 with 15% of bulgur flour in the bread recipe.
This research helped to optimize the evaluation and prediction of the quality of
dough semi-finished products, to providetheintensity of fermentation of dough from
a mixture of wheat flour and bulgur flour, determining the course of final proofing
and quality of bread.
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A.XK. XaHnbic6ek!, A.B. MbiH6aeBa?, H.B. UBaHHUKOBaA®
IM.X.Aynamu ameiHdarbl Tapas eHipaik yHusepcumemi, Tapas K., Kasakcmax
BY/INYP ¥HbIHbIH, BUAANA KAMbIPbIHbIH CAMACBIHA SCEPI

AHpaTtna. *KymbiC — HaH nicipy yWwiH nepcnekTMBanbl LWKUKi3aT 601biN TabblNaTbiH,
KYHAbl XMUMUANBIK KypPambl, XOfapbl TaFamAblK KoHe OWMONOrUANbIK KyHAbIIbIFbIMEH
epeKweneHeTiH OyAryp YHbIH nakganaHygbl 3epTTeyre apHanfaH. DKCNepPUMEHTTIK
3epTreynep 6GapbicbiHA@ OyAryp yHbIH €Hri3y HaH MicipeTiH yH MeH XapTblnaun
babpurKaTTapAblH canacbliH KaKcapTyfa biknan eTeTiHAir aHbiKTangbl. 3epTrey 6apbicbiHAA
6ynryp yHbIHbIH, 6MAal YHbIHAH XacanfaH KamblpAblH, ra3 Ty3y »KaHe ras ycray KabinetiHe
9CepiH awy KesiHAe Ty3ineTiH Kemipcy AMOKCUAI KbICbIMbIHbIH, ©3repy XblagamAablfbliH
b6aKpblnayfa MyMKiHAK 6epeTiH PeodepmeHToMeETp F3 Kypbl/ifbiCbl KEMEriMeH aHbIKTanAabl.

Tipek ce3pgep: bynaryp yHbl, HaH-TOKALW OHIMAEpPi, TaFaMAblK KaHe BMonoruanbIK,
KYHAbI/IbIFbI, Fa3 TY3€eTiH KoHe ras yCTanTbiH Kabineri.

A.XK. ¥aHbic6ek?, A.B. MbiH6aeBa?, H.B. UBaHHuKoBa?
Tapasckull pecuoHansHeill yHusepcumem um. M. X. dynamu, 2. Tapas, Kazaxcmax
BAUAHUE MYKU U3 BYJITYPA HA KAYECTBO NWEHUYHOTO TECTA

AHHOTauuMA. PaboTa nocBAwEeHa WMCCAeA0BaHUIO BO3MOMKHOCTM WMCNONb30BaHUA
NepcnekTUBHOrO Ana xneboneyeHnn cbipbs — MyKM M3 Byarypa, obnagatowieit LeHHbIM
XMMMYECKMM COCTaBOM, BbICOKOM MuMLLEBOM W BMONOrMYECKOl LeHHOCTblo. B xoae
3KCMEePUMEHTANIbHbIX WUCCNef0BaHUI YCTAHOB/MEHO, YTO BHECEHME MyKU W3 byarypa
cnocobcTBYEeT MOBbIWEHMIO KayecTBa xebonekapHol MyKMm u  nonydabpukaTos.
MposeaeHbl nccneaoBaHUA BAUAHUA MYKM U3 Byarypa Ha nokasaTenu razoobpasyoweit 1
rasoygep:xuBaroweii cnocobHOCTM MWEHUYHOro TecTa C Mcnosib3oBaHMem npubopa
PeodepmeHTomeTp F3, NO3BONAIOLLEIO KOHTPOMPOBATL CKOPOCTb M3MEHEHUA AaBAEeHUA
obpasyloLero AMOKCU A yraesoaa npu 6poxKeHun.

KnioueBble cnoBa: myKa w3 b6yarypa, xnebobynouHble u3genvsa, nuuwesas w
6uonornyeckan LeHHOCTb, ra3006pasyoLLan U rasoyaeprKMBatoLLan CNocobHOCTb.
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KYH MATAJIAPJIBI JKYY KE3ITHIETT MALIEJUIAJIAP
KYPBLTYBIHBIH KPUTUKAJBIK KOHIEHTPALMSICHIHBIH
O3Ir'EPICTEPI

Anpgarna. Makanaia 6eTTik OeJICeH 1 3aTTap epiTiHAIepiHiH KPUTHKAIBIK MALEIIa
KOHI[CHTPAIMSChIHA MArHUTTIK aKTUBTCHMAIPUITEH KpaH CYBIHBIH ocepi 3eprreimi. JKyH
MaTaapblH XYY MPOIEC] YIIiH Cy/Ibl MATHUTTIK aKTUBTCHAIPY/11 KOJIIaHYIbIH OPBIH/IBUIBIFBI
KOpCETIITeH.

Tipek ce3mep: epiTiHAiNEp, XKyy, MHIEIIA KYPBUIYBl, OCTTIK Kepily, CYJIaHy,
aKTHBaLUA.

Baoanos, KM JKyn mamanapovl jcyy Kesinoezi Muyeiianap KypoliyblHoll KPUMUKALbLK
KoHyenmpayusicvinoly o32epicmepi [Momin] | KM Badanos, P.P. Badanosa, U.K. Baoanos,

% K.T. Maxanbemanuesa, I'.A. Kacvimosa, I.0. Tynenouesa // Mexanuxa dwcone
mexnonozusinap /  Fouweimu  ocypnan.  — 2023 —  Me2(80). -  5.87-98.
https://doi.org/10.55956/SPM09915

Kipicme. Xyy mpomeci KommaHbuiaThiH —OeTTiK  OelCeHIl  3aTThIH
MUTEIIANAPAbIH KpUTHKAIBIK KoHIeHTparusicbiMer (MKK) 6Gaitnansictel. MKK
HEFYPJIBIM TOMEH 0oJica, OETTiK OelICeH Il 3aTThIH XKYy KaOieTi COFYPIIBIM JKOFaphl
Oomaspl. JKyHHEH *KacanraH MaTepHaiap/bl )Kyy Ke3iHje apTyp:ii OeTTik O6enceni
3aTTap KoJjnmaHbutadpl. Onap KYHHIH CyJaHyblH apTThipa OTBIPBIN, CYJIbI
epiTiHaIepAiH OeTTik keplryiH aszaitanpl. Cyibl opTanapiblH MarHUTTIK O©HJEYi
BB3 epitinainepinin OeTTik KepilyiHe acep eTeli.

3eprreyaig makcarbl OIl-10 BB3 epitinginepinin MKK-ra Maraurrik
OHJIIPUITEH KpaH CYBIHBIH OCEpiH >KOHE MAarHWTTIK OHJIPUITeH CYJIbl OPTaHBI
KOJIJaHY apKbUIbl J)KYH MaTepHallIapblH Kyy MPOLECiH OelceHmipy MYMKiHIIriH
3epTTey OOJNIEL.

3epTTey IWAPTTAPBI MEH dAicTepi. AHUOH/IBI, HOHIBI eMeC OeTTIK OenceH i
3aTTapAblH epiTiHIIep] jkoHe OJapAblH Kocmaiapel. MarHutTik eHueyni AM-5
AJIEKTPOMArHUTTIK ammapaTblHla MarHuT epiciHiH kymi H=158 kA/M xoHe cy
aFbIHBIHBIH KBULIaMIBIFEl V = 8,6 M/c ke3inze xyprizingi. OI1-10 epitinainepinin
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Kenin enepkacin
MexXHON02UANAPbI

MKK-H epitiHainepaiH OETTIK KePiyiHiH KOHIICHTPAIUAFa TOYeIUTIriHeH (T, H/M)
aHpIKTanapl.  EpitiHginepmin OeTTiKk  Kepilyl cTalmarMOMETpIiH KOMeTiMeH
TaMIIbLUIapAbl CaHay apKbUTbl aHBIKTANBL. JKyy camachl KalAbIK Mail MeJmepiMeH
KOHE Ta3apThUIFaH JIACTAYIIBI 3aTTapAbIH JKalIbl MenlepiMeH Oarananabl. bosy
KHHETHKAChl apKbUIBl MATaHBI XYY CalachblH aHBIKTAy YIIiH JKYbUIFAaH MaTaHBIH
YJATiIepi KBILIKBUT OOSFBIITAPFA apHAIFaH peuent OolbiHIIA OosraH (0osy
epiTiHAIHIH KYpaMbl, % TAIIIBIK CaJIMarblHaH):

- OOSIFBITI KBIIKBUIABI JKaChLI aHTpaxuHOHIEI H2C 2

- aMMOHHUI CyIb(aThl HEMECE aleTAThI 3-6

- 30%-1pI CipKe KBITIIKBLIBI 2-3

- CYJaHBIPFBIII 0,51
- TericTeyn 1-2

- rayoep Ty3bl 10

Bosty epitinniniz Kypambl (Mp=50)

Ooeouemxe wony. [1] kitabbiHma CYHBIK jKOHE KAaTThl (hazaiap apachiHIa
0onatbiH OeTTiK KyOBUIBICTApABI KapacThIpaAbl. TeKCTHIb JKarmaiblHAa Oy
MaTepuajd  MEH  epITIHAIHIH  apachlHAa. TeKCTWIb  MaTepUaapbIHBIH
aJCOPOIUSUITBIK, DIEKTPOKUHETHUKANBIK JKOHE TEPMOIMHAMHKAIBIK KAaCHETTEPiH
3epTTey TEKCTHIb OYHBIMIApPBIH Cylay, Kyy, OHAEY JKoHE 00y MeXaHH3MAEpiH
oinyre okeneni. dazanapasiH 6eTTIK O6IiHY KYOBUTBICTaphl OETTIK OOC SHEPTHSHBL,
CyJaHybIH IICTTIK OYPBIIBIH, CYABIH aJCOpOIMSICHIH, HOHIBIK OCTTIK OeiceH i
3aTTap MeH OOSFBIITAP/IBL, THAPOMHUIBAUTIKTI, SIEKTPOKMHETUKAIBIK IO TEHITHAI B
JKoHe  OCTTIK  MEHIIKTI  3apsAAThl  MaljajiaHa  OTBIPBI  3EPTTEIII.
MonudukanusianFaH MaKkTa MaTalapblHbIH OCTKI KYOBUIBICTApBIH XYHETl Typie
3epTTey OJIapABIH BUIFAJABl OHJEY JKOHE JKYY TIPOLECTEPIHAETI KaCHUTTEpiH
OoJpkayra Heri3 KaJaiabl.

[2] Makanaaa )KYH JKoHE KYH MaTajiap sl 00styia KOJIaHyFa apHaJIFaH Cy bl
MarHiTTI OHACYAIH 3epTTey HOTIKeNepl OepinreH. DIEKTPONHTTIK OTKI3TIIITIK,
OerTik kepimy, pH cHAKTBI mapamerpiiep omnmieHAi. MarHUTTIK epicTe CY.IbI
OHJICY/IIH OHTAMJIbI IIapTTapbl OenriieHal. MarHuTTiK OHJASYIIH NapaMmeTpiepi
MarHuT epiciHiH uHAyKiuschl 0,18 T nefin, CyapIH pe3eHKE TYTIKTErl MarHUT epici
apKbUIBI OTY1 JKOHE OHJIEY YaKbITHl 4-TeH 5 c-Ka JeliH oHTaiibl. bosiran MaTtanap
0O0sTyIbIH CIHYIH apTTBIP/IbI )KOHE KYYMEH JBIMKbUI YHKEIICKE TYC TYPAKTBUIBIFbIH
aifTapipIkTail skakcapTaabl. MarHUTTIK OHJIENTEH Cy1a )KYH JKOHE J)KYH MaTallap/ibl
0osly ~ OOWBIHIIA  JKYPTi3iTeH  TOXIpuOenepAiH  HOTIDKEJIepl  OHTAMIIBI
TEXHOJIOTHSUIBIK  KaFjaiapaa SKOHOMHUKAIBIK THIMIUTIK OOSyABIH CanachlH
KaKcapTa OTHIPHII, 0OsTy IIBIFBIHBIH mamMaMeH 15% azaliTyra MYMKiHIIK OepeTiHiH
KepceTe/Ii.

Kyn wmaramapael Kyy Ke3iHAe KHHETHUKANBIK KUCBIKTAp/Abl TaiiiaiaHa
OTBHIPBIT, KaTThl (azackl Oap >KyHenepaeri MPOIECTep/AiH Macca aiaMacy JMXoHe
MacCaJIbIK OTKI3TIITIK KO3 (UIIUESHTTEPIH aHBIKTAY IbIH XKaHa 9/1iCTePl YCHIHBIIFAH
[3]. Macca eTkisrimTik Ko3pQuIMeHTTepi OOJIiHreH KOMIOHEHTTIH MaccachlHa
OaitmaHpICThl 1mKi AU(QPY3UIHBIH KUHETHKAIBIK PEXUMIH OpPBIHAAYIbl KaXeT
STICHUTIH OICTICH aHBIKTAIa bl, Oy TOXIpUOCeHI alTapibIKTal xeHuaereai. JKyH
MaTaHbl TEXHOJIOTHSUTBIK JTACTaHYy/aH Kyy KHHETHKAChIHA Tanaay Kyprizimmi. Ocbt
TONTHIH MaTajapbiH XYY MPOIECiHIH KMHETUKACHIH eCenTey e KOJIIaHyFa 00IaThiH
Macca alMacy JKoHe MacCalblK OTKI3TIITIK KOAPPUINEHTTEP] aHBIKTAIA IbI.

Martanapabl KyyZa KOJIaHBUIATBIH OCTTIK O€JICEeHIl 3aTTapiblH TaOWUFaTh
MaHBI3/IBl peJI aTkapanbl. [4] MakantachblHIa aHUOHIBI KOHE HWOHIBI eMec OeTTiK
OenceHal 3aTTaplblH opeKeTi OeJeK JKOHe OpTYplli KOcHa KAaThIHACBIHIA
KapacThIpbuIa bl JKyy epiTIHAICIHIETT MaTaHbIH JIEKTPIIIK KOC Ka0aThIHBIH ©3repyi
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coiikec n3eTa- MOTEHOUANJapbiMeH cumartanaigsl. pH ocepi 6-10 apanbiFeiHAa
3eprrenai. BB3-1apIH Kammmbl KOHIEHTPAHUACH JKOHE )KYY CYWBIKTBIFBIHBIH TYPAKThI
MOHBIK KOHIIEHTPALMACHl aHUOH/IbI )K9HE HOHIIBIK eMeC OETTiK OeceH 1 3aTTapAbIH
OpTYpJii KaTbIHACKIHA OAMIAaHBICTHI CAKTAIIBI.

JKyHn maTepmanmapblH KyyFa MEXaHHKAJBIK ocep Jie YIIKeH acep eremi [5].
JKyn wmaramap ymiiH JKyy oficiHe ocep eTeTiH MEXaHUKaJbIK acep €Ty
KOMIIOHEHTTEPIH ©3repTy apKbUIbl aWTapibIKTai a3 Imeryni aiyra Oosambl.
Mpicanbl, Kip KYFBII MallMHAJaFbl MaTaHbIH KO3FalbIChl. byran OapaOaHbl
alfHAIABIPYABIH OPHBIHA TepOETy KOHE XYy KYKTEMECIHIH JKOFaphlIaybl apKbUIbI
KOJI J)KETKi3111i. ByJ1 cy MeH a5ieKTp SHeprusiChIH Kallbl TYTHIHYABI a3aliTa bl

DJNEeKTPOKMHETHKAJIBIK OTEHIMAN 005y, 9pJiey KOHE XYY CHUSKTBHI ABIMKBLI
TeKCTWJIb TPOLECTEPiHIe MaHBI3AB peil aTKapaasl. COHABIKTAH ONappl ey
smictepiHe Kkem KoHiIN OemiHeni. MakTa TaNIIBIFBIHBIH CyJBI €pITIHAINET] I3eTa-
MOTEHIUANBI Tepic JKOHE AMEKTPIiK Oenrici OipAell Hemece KapaMa-Kapchl OETTIiK
OeJicen 1l 3aTTap IbIH aJACOPOIUACHIHA 9cep eTe/l.

[6] »xymbICTa MaKTa TaIIIBIKTAPBIHBIH [3€Ta-MOTCHIUABIHBIH €Ki KaTHOH/IbI
OeTTik OeyiceHai 3aTTapiblH ajcopOuusceiHa acepi 3eprrenai: pH 4, 7 xone 9
JKaFqalibIHIaFbl JOACTIATYIIMETHIAMMOHUH XJIOpUi KOHE
JMCTEAPWIIUMETIIAMMOHIH XJI0puai. MakTa TalmbIKTapslHaa aacopOusIaHFaH
OeTTik OenceHmi 3aTTHIH MeIIepi eKi (a3aimbl THTPIEY oAiCTEpIMEH epiTiHmimeri
OceTTik  OejlceHIl  3aTTBIH ~ MOJIIEPIMEH  CaHABIK  TYPAC  aHBIKTAJIBL.
ONEeKTPOKUHETHKANBIK MmoTeHnruan JKA aFbllm jkaTKaH TOK OJICIMEH OJIIIeHII.
Hzera-motennuansl [ enbMronbi-CMOTYXOBCKHA TEHACY1 apKbUTHI €CENTEIII.

Kyy nportiecinie 21eKTpOKUHETUKAIBIK KYOBIIBICTAP/IBI 3ePTTEYTe KO KOHLT
Oeminesi.

[7] makamama HaTpuii m0meHMIOCH30JCYIHGOHATHIHBIH EPITIHIAICPiHICTI
MaKTa TaNIIBIFBIHBIH ~OCTiHJEri 3apsAThIH TeMIeparypackl MEH opTypii
KYPBUIBIMABIK 3aTTap/AblH KOHIEHTpANUsAChIHA OalIaHBICTBl ©3repyiH Kajaranay
opekeri kacanmbl. TemIepaTypaHbIH IKOFapbUIaybl MakTa TaJIIIBIKTAPBIHBIH
OeTiHImeri  3apsATapObIH  JKOFapbUIaybIMEH Oipre  JKypeTiHI  aHBIKTaJIbL.
Moaudukaropinapel 0ap epiTiHALIEpACTT TalIIbIK OETIHIACTI  3apsAATapablH
OalfKaaTeIH e3repicTepi TemrepaTypara OalIaHBICTBI KOC JJEKTp KaOaThIHBIH
KaJIBIHIBIFBIHBIH 3apsiblHA COliKec Keneni. 3epTTey HOTHKeNepi KapOOKCHMETHIT
UEJUTFONIO3aHbIH ~ MaKTa  TaNBIFBIHBIH ~ 3apafblH  KaXKETTI  JeHrenje
TYpaKTaHJbIPATBIHBIH KOPCETe i, OYJ TeMIepaTypara a3 ToyeJi.

I'ampohoOTH KOCKUTBICTAP/IBIH CYNIAaFbl COJIOOMIN3AIUACH OfeTTe OETTIK
OeiceHnmi 3aTTapAblH KOMETIMEH JKy3ere achlpbuiaibl. [8]  IKYMBICHIHIA
OciliopraHuKalbIK koHEe aMumigl emec HAHOMOHIBI OOp  Kiacrepiepi
KapacThIpbUIaibl. ABTOpIap OJIApAbl CyJa OpTalla EpHUTIH MOJEKYyJalapIblH
CONOOMIIN3ATOp PETIHAE KapacThIpalbl, Oipak MeXxaHuW3Mi Oacka OapibiK Oenrimi
OpraHuKallbIK  conobunm3aropiapaal  esreme. Cyna  CcoNMOOWMIN3AIMSIHBIH
THIMIUTIT  (a3ajblK JuarpaMmaliapiibl aHbIKTAy MOHE OJapibl KIACCHKAIBIK
COMIOOMIIM3AaTOPIIapDMEH  CalbICTBIPY ~ apKbUibl  Oaramanabl.  KocmaHbiH
HaHOKYPBUIBIMBI YIBTPAKYITiH CHEKTPOCKOIHS, HIaFBIH OYPBIINTHI peHTreHOTrpadus
JKOHE KOHTPACTTHI BIFBICY HEHTPOHIAPBIHBIH IIAIIBIPAYBl apKbUIBI 3€PTTEIN/II.
ABTOpIIAp NaianaHblIFaH peareHTTep opTama Ti30eKTi COUPTTEPIiH THIMII CYJIbI
comroOuIM3aTopiap peTiHAe opeKeT eTeTiHiH aiTaapl. berTik-Oencenni 3aTTapaan
afBIPMaNIBUTBIFBI, OJIAp MOHOMEPJIK KYHJe OHBIH KPUTHKAIBIK arperamms
KOHLIGHTPALMACBIHAH  9JJeKaija  TeMeH  KOHLEHTpauusulapaa  THiMZl
comrobunmzarop Ooibin TaObanel. by kenrereH KojmaHOanbl cananapia KaHa
MYMKIHJIKTEp aIiajibl.
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Cy epitinzgiciameri aMm(oTepiiK, aHUOHIBIK >KOHE HOHIBIK eMec OeTTik
OenmceHmi 3arTapiaH TYpaThlH VIOTIK KOCMajap YIIIH MUMIENIeHY JKOHE
MOJICKYJIAJIBIK OpPEKETTeCY TaOWUFaThl TEH3MOMETPHUS KemeriMeH 3eptrenui [9].
YmTiK KOCHaJarbl HMOHIBUIBIKEMECTIH korapbuiaybiMeH MKK wmoni anmgsiMeH
TOMEHIeHAl, comaH KeWiH a3gam apraisl. TepMOTWHAMUKAIBIK JEPEKTEp
SHTPONHMSHBIH HEMECE SHTANBIUSHBIH YJIeCi MUIC/UIANapAblH ©3iriHeH Ty3lIy
MPOILIECiHIe MaHBI3ABI POJI aTKapaThIHBIH KepceTedi. YmTik kocnamapma OI1-10
MOJIIIEePiHIH KOFapbUIaybl SHTANBIUAFA TOYENAl MHIEIUIa TY3IUIy MpoueciHeH
SHTPONHSFA KOJAMITBI TIpoIiecKe Koty ai Tyappaasl. OI1-7 mon Memmepin KocKaHaa
MUIIEJJIa TY3UTy TNPOIECIHE HETI3r YIeC SHTaJbIHUS apKbLIbl KOCBUIAIBI. By
HoTIKenep bb3 ymITik KocmackIHBIH MOJIEKYJIAIBIK OPEKETTECY CHUITAThIH, COHIAN-
aKk woHAbIK emec bb3 Kocy ocepiH jxoHe OHBIH THAPOGWIBIUITIH TYCIHYTE
keMmekTeceni. Exi Hemece onaH Aa ken OeTTiK OeJceHAl 3aTTapibl apaiacThlpFaH
Ke3lle apajac XKyhe epitiHmigeri Oip OeTTik OenceHmi 3arbl 0ap KyHeMeH
CaJBICTRIpFaHAa JKaKCapThUIFAaH OHIMIUIIKTI KepceTemi. MapkoB Tizberi momerni
apanac MUIEIUIANapIbIH MUIleIIa KPUTHKAIBIK KoHIeHTpanusicsiH (MKK) Tamnait
aNajpl, SJCTTE «TYPAKThl EPITIHIAI TEOPHICHD JIeN aTajllaThlH KapamnaibIM KOCIa
YIITICiHIH HOTHXKENIEpiHe YKcac HOTIKE Oeperti.

[10] >xyMBICBIHIA €Ki TUTIOTE3a TEKCEePITIIi:

1) ymrrik xy#enep ymin Mapkos Ti30eri Mmoaenin OeTTik Oencen i 3aTTapabIH
accolMalysl KOHCTaHTACKIH JKYBIKTay apKblIbl OHalIaTyra 0oJasr;

2) Mapkos Ti30eri ynriciHe ykcac KapamaibiM KOcIia MO eKiJTiK apanac
MHUIIEIUIaHBIH 0611y K03 (QUIIMEHTIH CUIaTTal anaThliH KaparmaibiM KOCIIa MOCIIHIH
opeKkeTTecy mapaMeTpiH TYCIHAIpyTre KOMEKTeceIi.

Tennmeynep 1) ymrik xyidenep ymriH MapkoB Tiz0Oeri mozemni >xoHe 2)
KapamaibIM Kocmha MOJelli YIIiH ajublHABl. Mojenpaep ToxipuOenik nepekTepMeH
CaNBICTBIPBULABI koHe anbiaFaH TeHaeyinep MKK sxone tapary koaddunmenti
JIEpeKTepiH KakKChl cumarrafbl. MoHABI CyHBIK OeTTik OeliceHai 3aTTap HKeMi
TEHIIIEY JKOHE JKOFaphl (PM3MKa-XUMHUSIIBIK KacHeTTepiHe OalIaHBICTHI JOCTYPIIi
ampudminepai anMacTelpy peTiHIAE ecy NepCIeKTUBAchIH KepceTedi. Anaiiia,
HMOHJIBIK CYHBIK OETTIK O€JICeH/l 3aTTapiblH OCTTIK KACHETTEPiHE KaTHOHJIBIK
KYPBUIBIM MEH aHHOHJIBIK TYPAIH Scepi o Jie TYCIHIKCI3.

[11] >KyMBICBIHIA HOHJIBIK CYHBIKTBIKTAP VIIIH TOPT OETTIK OeiceH/l
3aTTapAbl Jkacar, cuHTesaeni. OnapIbliH MALEIUTSIPCHI3 SHEPTHACHL, OSTTIK KepiTyai
a3alTy THIMJILJIIT )KOHE aICOPOIIHSI THIMALUIIT] CUSKTHI OETTIK KACHETTEPi, COHBIMEH
Karap aHWOH MeH KaTHOH Typi MEH KYPBUIBIMBIHBIH CYIJIBI epiTiHAimeri
MULEIUIAPIBIK  (DU3MKA-XUMHSJIBIK ~ KAaCHETTepiHE  acepi  KapacThIPbUIIBI.
Munennanplf —~ KPUTHKAIBIK  KOHIIGHTPALHUSACHI  DJEKTPOCTATUKAIBIK  JKOHE
ruapodoOTEl  ocepiepliH  KOCBIHIBICHLIMEH  aHBIKTANIATHIHBI ~ KOPCETINTeH.
TetpadTopOOPaTThIH HOHBIK CYHBIKTBIFBI JKOFAPBIPaK (azaapajiblk OCICEHIITIKKE
Y€ ’KOHE OHBIH CYJIbI EPITIHIICIHIH OCTTIK KEpiay JeHreii ToMeH, OYJI OHbI KOKETTI
OetTik OeceH/ Il 3aTKa aifHaNIbIpaabl. IOHIBIK CYHBIKTHIKTAPIBIH OApIIBIK TOPT TYPI
©3/IiriHeH MUIeIUIa TY3UTy TMpOIECiH KepceTeli. bBeTTiK 3IeKTpocTaTHKaIbIK
MOTEHIIMAN KOJUIOMITHI O6JIIICKTEP/IIH HEeri3ri chUlaTTaMachl OOJbIN TaObLIaIbL.
J3eTa-oTeHIMaNbl aACOpOIMIIAaHFaH peareHTTepAiH KaCHeTTepiHe ocep eTil,
XMMUSUTBIK  peaklsIapAblH KYPYiH perteiai. Muuesusipiblk OeTTik-OenceHai
3aTTapiblH  EPITIHALIEPIHICTI 3eTa-MOTCHIUAIBIH OaranayablH €H TaHbIMaJ
oaicTepiHiH Oipi MOJIEKYJIAJIBIK 30HATAPAbI KOJIaHy OOJIBIIT TaObLIAIbI.

[12] xyMbIcTa J3€Ta-MIOTCHIUANBIHBIH MOHI 3€PTTENETiH KOJUIOHITHIK
EPITIHI MEH 3apsbl )KOK OesiekTepi 0ap 0acka KOJJIOUIATHIK €pPITIH Il apaChIHIAFbI
AlKbIH KBIIIKBUIIBIK KOHCTAHTACBIHBIH 30HJ MOHJICPIHIH albIpMaIIblIbIFbIHAH
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ecenTeNie/li. OMICTIH JKy3ere acybl KepCeTiIreH. Ojic OeTTik OeiiceHai 3aT
MHIICIUTANIAPBIHAA KOMAAHBLIABL. Ofic OeTTik OeliceHai 3aT TypiHe OaiyIaHBICTHI
JI3€Ta-TIOTCHINAIBIHBIH TXKIPHOENIK MOHIEPIH CaHIBIK JSIJIIKIEH OoipKayra
MYMKIiHJIK OepeTiHi KepCceTireH.

MonekynsipyblK 30HITap PETiHAE KBIIIKBULIBIK-HETI3IIK WHAUKATOPIAPIBI
KOJJIaHy MHIEUIApIEl  OeTTik OelceHnl 3aTTapAblH  epiTIHOIIepl CHUSAKTHI
ruApopUIBAl  KOJUIOUATAPAAFbl  OCTTIK  3JCKTPOCTATUKAIBIK  MOTCHIHAJIBI
aHBIKTAY/BIH CH TaHbIMAJ 9/IiCTEpPiHiH O0ipi Oobin TaObuTa b [ 13]. MHIUKATOPABIH
KOPIHETIH KBIIIKBUIJBIK KOHCTAHTACHIHBIH MHIHKATOPHI 3ePTTENCTIH KOJUIOMITHIK
epITIHIIZIC JKOHE HOHJBI eMeC OCTTIK OeJICeHHI 3aT epITIHAICIHIC OJIIICHE/II.
OnapablH apachblHAarbl albIPMAIIBUIBIK J13€Ta-TIOTECHIMANIBIHA TPOIIOPIIMOHAIIIBI.
By TocinmiH KeHIHEH KONJIAHBUTYbIHA KapaMacTaH, HETri3Ti Mocere IIeNIiiMei
oTBIp. JI3eTa-moTeHInan MoHAepi Oip et Kyiie yiiH opTypii. JKaams! KaOslITaHFaH
Ke3Kapac OipHerie (axTopiapAblH ocepiH MOWbIHAaiabl. Onapra HOHIBIK eMec
OeTTik OeJCeH[i 3aTThl TaHJay, 30HITHIH JIOKATU3AIMICH KOHE MHUIEIUISPIIBIK
niceB10(a3aHbIH THAPATALMS Topexeci kaTapl. JlereHMeH, OYIT oJlap IbIH bIKITAIBIH
caHJBIK Oarajiayra j>koHe Kall KOPCeTKIIUTiH €H Iypbic MOH OEpeTiHiH mienryre
MYMKiHIIK Oepmeimi. byn ¢akrtopnapapin pemi 3eprrenmi. bym xarmaiiga
MOJIEKYJIaJBIK JHHAMUKAJIBIK MOJIENb/IEy Oec 30H1 )KoHe eKi OeTTik OelceH i 3aTTap
yirin konnaneuiabl. [lITepH KaOaThIHIAFbl 30HATHIH BUIFAIIAHYBl  YKCACTHIK
JIMATia30HBIHBIH IlIaMaMEH JKapThIChIHA JKayam OepeTiHi aHBIKTaIIbl. 30HITHIH
JIOKAIIM3alUsCHl MaHBI3MIBI OOJBII caHaaabl, Oipak LlTepH KaOaTHIHBIH KYPBUTBIMBI
JYPBIC eMec OONFaHJBIKTAaH OHBIH CAHBIH aHBIKTAy KHBIH. 3EPTTEICTIH KHHAFBI
apachIH/ia €H HAKThl KOPCETKIIITEP aHBIKTA b, IHIUKATOPJIBIK SICTIH THIMILTITH
apTIThIpy 9JiCi peTiHAe 3eTa-MIOTCHLIUAIBIH OJIIey OOWBIHIIA TIKIpUOeIepa
MOJICKYJIAbIK JMHAMUKAIIBIK MOJIEITBICYMEH TONBIKTHIPY YChIHBLIAABI. Moaenbaey
€H KOJIAMIBl 30HATHI JKOHE HWOHABIK eMec OeTTiK OeliceHAl 3aTThl TaHJayFa
KOMEKTECEeI].

[14] KYMBIC KCaHTaH Carbl3 MULIEIUIaJIaPbIHbIH, HaTpuil
MONEWICYTh(aTBIHBIH ~ XOHE  [-IMKIONEKCTPHH  KEIIeHIHIH  KPUTHKAIBIK
KOHIICHTPAIMACHIH 3epTTeyre apHainran. Kocmagarsl B-IUKIOAEKCTPUHHIH SpTYpITi
KypamIapblHIaFbl KeIleH MUIEIANAPbIHBIH KPUTHKAIBIK KOHIICHTPAIUSICHIH
aHBIKTAy YIOIIH OTKI3TIMTIK TeH OeTTik kepumy emmennai. Kypaem KocmaHbiH
O3iriHeH KAHATYBI epiTiHaiiepaeri MUILICTUTATIAPBIH KPUTHKAIIBIK
KOHIICHTPAIMSCHIHBIH TOMEH/ICYIH KOPCETETIHI aHBIKTAJI/IbI,

3epTTey HOTHIKeIep] JKIHe FBIIBIMHU HOTHKeJIePAi TANKbLIay. CalbICTRIPY
yuria OII-10 epiTiHginepi UCTUINCHTEH, Kol aFbIHIIBI KPaH CYBIH/A )KOHE MATHUTTI
aKTUBTEHIIPIJIreH KpaH CybIHJAA JalbIHIAAel. Byl skaraaiia ol arbIHIbI KpaH
CyBl PETiHJe MarHuUT epiCiMeH OHJIEIMEreH arbIHIbl CYIbIH OipAeld MapTHACHI
HaiIajIaHbUIIbL.

Marnuttik Oencernipy AM-5 21eKTpOMarHUTTIK anmapaThiHAa MarHuT
epicinin kymi H=158 kA/M >xoHe Cy aFbIHBIHBIH XKBbUIIAMJIBIFBI V = 8,6 M/C Ke3iHze
Kyprizinmi [15].

OIl-10 epiTiHaiiepiHiH MUIEIAa KPUTHKAIBIK KoHieHTpanusckl (MKK)
epiTiHAIIepAiH OeTTIK KepuTyiHIH KOHIEHTpalusra TOYyeJNIUIiriHeH (T, H/M)
AHBIKTAJIIBL.

Epitiginepain OeTTik Kepilyl cTararMOMETpPIIiH KOMETiMEeH TaMIIbLIAP.IbI
caHay apKbUIbl aHBIKTAIAbl. JIMCTUJIIEHICH Cyaarbl OCTTIK OEJICEH/I 3aTTapblH
(BB3) epiTinainepinin O6eTTiK Kepityl MbIHa Gopmyia OolibiHIIa ecenTenmi [16]:
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MYHIQFBI G dyo- TOXKiprOe TeMIlepaTypachiHAaFbl AUCTIIIACHTEH CY/IBIH

KecTemik MamiMerTepi. Monndukanusimanrad cymarsl OeTTik OenceHmi 3aT
epITIHAUIEPiHIH Ox MOHAEpi MbIHA (OPMYITAMEH €CeNTEeN/Ii:
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MoaudukanusiaHFaH Ccy MarHUTTIK O€JICEeHAIpPIIreH CyAbl JKOHE MarHuT
epici JXOK Oipmell THAPOIWHAMHKAIIBIK J>Karfaiiia eHIENTeH CYyIbl OuImipesi.

Monunbukanusianrad CyIOblH OeTTIK Kepimyi (o-HZO )¢) ¢dopmyna 1 apKpUIBI

MUKHOMETPHSUIBIK JKOJIMEH aHBIKTAJIbl. AJIBIHFaH A€PEKTEp 1 CypeTTe KepceTiarex.

€CEITEN. Momudukarnusianral CYIBIH TBHIFBI3IBIFBI ( d H,0
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{¥- JUCTUIIEHTEH Cy; X — OHJEIMEreH KpaH Cybl; O - MAarHMTTi
AKTUBTEHIPLITeH KpaH CYBI,

Cyper 1. OII-10 epiTinainepiniH OETTIK KepiTyiHiH KOHIEHTpaIUsIFa TOYEeIAUTIT

CyperTeH MarHWTTI akTHBTEHAipinreH KpaH cybsiHAarbi MKK eHnemverexn
KpaH Cybl MEH IUCTHIIJICHICH CyFa KaparaH/1a a3 eKeHIrl bFapl. HakTel aliTKaH1a
MarHTTIK aKTUBTeHipiireH kpaH cybiHaarbl MKK - 0,52 1/, egienmerex cyna -
0,64 tv/nm, muctunmenreH cyga - 0,95 r/n. AJBIHFaH JepeKTep MarHHUTTIK
OelceHAIpUIreH Cyqa MUIeIUIa KYPbUTYBIHBIH JKOFapbUIAYbIH, JIEMEK, JKYH
MaTepHalIapblH MaiijIbl JTacTayIlbl 3aTTapaH Ta3apTy Ke3iHe )KYyy epiTiHAIepiHIH
TUIMALIITIH apTTHIPY MYMKiH €KEeHiH KepceTei.

Kypambinga Maiiiiel, ©CIMIIK KoHE MUHEpAJIbl KOcaaaphbl 0ap »KybUIMaraH
xkyHai a0 40°C Temmeparypajia aHMOHIBI, HMOHABI eMec OeTTik OerceHi
3aTTaplblH KOHE OJIapJblH KOCHAIAPBIHBIH aFbIHIB  Cyna JalbIHIAIFaH
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epitinaiaepinne xypriziami. JKyy camacel Kangplk Mali MeJIepiIMEH >KoHe
Ta3apTBUIFAH JACTAyIIBl 3aTTApABIH JKAJIIbl MeJIepiMeH OaramaHiasl. Maiiisl
3aTTapAblH KAJIABIK CalIMarbl MbIHA (JOpMyJIaMeH aHbIKTanaasl [17]:

v, = A8 100% ©)
A

MYHJIaFbl Y1 — MaiJIbl 3aTTapIbIH KAJJIBIK MeJIiepi,Yo;

A xoHe B yiriHIH colfkeciHIIe SKCTpaKIusIFa ICHIHT XKoHe KeHiHT1
Maccachl, T.

OKCTpakiusl CTaHAApTThI Tpoleaypara coiikec COKClIeT ammapaTbiHaa
xKyprizinmi. Keripinren macraymisl 3aTTapiplH Meimiepi MbiHa (opMyliaMeH
AHBIKTAIA/IbL:

V,=A-B @

MYHJIIaFBI A jxoHe B — colikeciHie xyyFa AeiiHTi )koHe KeHiHT1 YIATiHIH
Maccanapsl, I.

Kecte 1
MaiiabIH KaJiJblK KYpaMbl OOMBIHIIA )KOHE )KONUBLIFAH JIACTAYIIBI 3aTTapbIH
JKaJIbl CaHbl OOMBIHILIA IIAK0 CAIIAChl

Berrik Gencenai Epirtiaai Kyy Koitpurran Maiinet
3aTTHIH aTaybl KOHIICHTPA- | YaKbITHI, JaCTayIIbI 3aTTapIbIH
LUSCHI, T/1T MUH 3aTTapAbIH KaJIJIbIK
KeJyieMi, T KeJieMi, T
OI1-10 2,0 1 0,7007 0,0792
2 0,8243 0,0806
4 0,8574 0,0775
8 0,8422 0,0731
16 0,8442 0,0782
32 0,8384 0,0708
Hb 2,0 1 0,6988 0,1721
BUTFAIIIAHTBIPY 2 0,7961 0,1414
areHTi 4 0,8517 0,1018
8 0,7427 -
16 0,8738 -
32 0,8705 -
OII-10 1,0 1 0,8348 0,0875
+ Hb 1,0 2 0,8191 0,0734
BUTFaJIZIAH IBIPFBI 4 0,9071 0,0650
w (1:1) kocnacet 8 0,9277 0,0450
16 0,8979 0,0253
32 0,9050 0,0492

4 muHyT OO¥BI XYy Ke3iHne (1-pemenT) jacTaymibl 3aTTapiblH KOWBUIFaH
mommepi 0,857 r, an 8§ muHyT XyranHaH kedin 0,842 r Hemece (2-pererrT)
coiikecinme 0,852 xxone 0,742 r Kypasl, SFHU JIACTAYIIbI 3aTTap/IbIH KOHBUTYBIMEH
Oipre TaJIIbIK NIEH OCIMIIK KOCMaJapbIHBIH JKOFalybl Oalikanaasl. bys jmactayiisr

93




K.Y Baoanos, P.P. baoanosa,
UK. baoanos, K.T. Maxanbemanuesa, b5.87-98
I''A. Kacvimosa, I'.O. Tynenouesa

Kenin enepkacin
MexXHON02UANAPbI

3aTTapAbIH KOHBLTY JOPEKEC] HKOHE KYBUIFaH TAIIBIKTA KAFaH MalJIbl 3aTTapbIH
Meuiepi O0MBIHIIIA HOTIKenepai Oypmanaiinel. COHABIKTaH O/1aH 9pi 3epTTey YIIiH
JKYMBICTAa MEPHHOC JKYHIHEH jKacallFaH TapakK Taclla JKOHE Ta3za KYH MaTa
nadjananpuIibl.  MarHUTTIK — aKTHUBTCHIIPUITEH  CyIbl  XKyy  INPOIECIHIC
naiaanaHyJsIH MaKCaTTBUIBIFBI MarHUTTI OEJICEHAIPUITeH JKoHEe OHICIMEreH Cyaa
JKYBUIFaH JXYH YITUIEpiH O0sly apKbUIbl aHBIKTAIBL. Bosy KWHETHKAChl apKbUIbI
MaTaHbIH XYy CalachblH aHBIKTAy YIIIiH )KYbUIFaH MaTaHbIH YJTLUIEpi KeJeci perent
OotipraIa OostraH [18]:

Bosty perieniti (MaTaHbBIH calMarbIHBIH %):

- 0osirpit H2C aHTpaxUHOHABI KBIIIKBUIBI Kachkll - 2,0;

- HaTpuii cynbdare - 10,0;

- 30% cipke KbIIIKbUIbI - 33;

- BarHa moxyJi - 100;

- bosty Temmepatypackl - 80°C.

Maramen axacopOmmsinanran 6osy memmrepi 10, 20, 40, 80, 160 xone 320
MUHYTTaH KeWiH aHBIKTAJIbI. YJTiIep JKybUIAIbl )KOHE TYPAKThl cajMakka JIeiiH
ayaja KenTipiii.

CopOrusutanran OosIFRIITHIH Menepi canmarsl 0,1 T TycTi yarinepi 60°C
temneparypaga 30 wmn 3% Harpulh THOPOKCHII epITIHIICIHIE epiTiyMeH
JMafbIHAAFaH  CUITUII  epITIHAUICPIIH  ONTHKAIBIK  THIFBI3JBIFEI  OOWBIHIIA
Oaranmannpl. BosFBIN epiTiHAUIEPIH Cynabl OpTaHbl MarHdUTTIK eHaeyaeH 20
MUHYTTaH KeiH AaibrHAanabel. bactanke! 6osy Temmeparypackl 40°C, epiTiHIiHIH
TeMreparypacel 15 Munyt iminme 60-65°C neitin kerepimin, 30 MHHYT OOWMBI
OosuTFaH, coJlaH KeiiH YITiJiep CYbIK CyMEH XYbUTFaH. MarHUTTIK aKTUBTCHIIPUITeH
JOHE 0ACTAIKbl OHJEIIMETeH CYJIbl OpPTaJarbl OOsFBIITAPABIH copOrusicer KDOK-2
acraOBIHBIH KOMETIMEH epPITIHIIHIH ONTHKAJBIK THIFBI3IBIFEI OOHBIHINA OaFrajaHIbl.
BosrpIThIH canMarbl yiri MaccachiHan 1%, BanHaHbiH Moaynmi 100, yarinepain
canMarsl 1 r.

OkcnepuMeHT Kateci 2% Kypanabl. 3% HATpud THAPOKCHII epiTIHmICiHIe
epiTy apKbUIBI OOSUTFAH TAJIIBIKTAH JalbIHJAJFaH EPITIHAUICPIIH ONTHKAJIBIK
TBIFBI3/IBIFBIHBIH MOHJIEP] 2 KECTE/Ie KeJITIPUITeH.

Kecte 2

BosiiFaH TasIbIKTaH KacallFaH epiTIHUICPAIH ONTUKAJIBIK ThIFbI3BIFBIHBIH 005y
YaKBbITBICBIHAH TOYeJIUIIT

0sTy YaKbIThl, MHH 10 40 90 160 250

Bosty maprraps!
Onnenmeren Oacrankel | 0,075 | 0,310 | 0,370 | 0,400 | 0,480
arbIHBI KPaH CyJIaFbl
Marsaurri ennenren | 0,219 | 0,350 | 0,500 | 0,480 | 0,540
arbIHIbl KPaH CyJIaFbl

AJBIHFAaH MONIMETTEp Heri3iHme OOsiFaH TaNIIBIK —epiTIHAUICPIHIH
OMNTUKAJIBIK ThIFbI3ABIFBIHBIH 005y Y3aKThIFbIHA TOYENIIIITT TYPFBI3bLIIbI.
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O - MAarHHUTTIK OHJICNTEH CY; A - 6acTanKbl OHIEIMETEH Cy

Cyper 2. bosutraH TalIIBIKTBIH CUITLTI €PITIHIUICPIHIH ONTHKAIIBIK
THIFBI3ABIFBIHBIH (A) 005y Y3aKTHIFBIHA (T) TOYEIIUTIT

MarHuTTiK aKTUBTCHIIPUITCH XOHE OHJIEIMEreH OacTallKbl KpaH CybIHJA
JaibIHIaIFaH 00sy epiTIHIICIHeH KYH TAIIIBIFbIHA OOSFBIITHIH AU(]y3UICHHBIH
alKbIH K03 duImeHTTepi MbIHa (hopmMyIta OOHBIHITIA ecenTeN/i:

~ 0,063-r2

©)
/2

MarauTTik akTUBTCHIIPUITCH CY JKarJadblHJa KBIIMIKbLIT OOSyAbl JKYH
TaJIIBIFBIMEH COPOLMsIAY JKBUIIAMBIPAK O0Jsiabl. Bysl OOSFBIIITHIH TaIIBIKKA
mupdy3usublk - ko3 punmeHTTepiHiH MoHAEpiIMEH e pacrTaianbl. MarHUTTIK
aKTUBTEHIpinren cy ymin Jyar = 2,70-107° cm?%/c, an ennenMeren 6actankbl KpaH
cybl yHIH [uex= 1,89-101° cm%c, SFHM MAarHUTTIK AKTUBTEHIPUITEH CyIaH
OOSFBIITHIH TAIBIKKA TUQPy3ust Ko QUIIMEHTI OHIeTMereH cyFa Kaparanya 1,4
ece YJIKEeHIpeK.

KopsiTeiaabl. XKypriziireH Toxiproe sKyH MaTepuaiapbiH XKyy MPOIECiHe
CyAbl MAarHUTTIK aKTHBTCHAIPYAI KOJJIAaHYABIH OpPBIHIBUIBIFBIH  KOPCETTI.
TeXHOIOTHAIBIK TpoIecTep i OeICeHAIPYIiH (PU3UKAIBIK SJiCTepi MYKHUST Hazap
ayJapyra JaWbplk. TeKCTHIb MaTepHaNJapblH XKYyy HpOILECTepiH OenceHaipyaiH
3aMaHay¥ SIICTEpiHIH IMIiHAE oJICi3 MarHUT epicTepiMeH OeNCEHIIPINTeH CYIbI
opTanapipl KoJijaHyFa Hazap aynapy KaxeT eTe/i.

OnebuerTep Tizimi
1 Ehrmann, A., Blachowicz, T. Relaxation processes in fabrics knitted from pure and
regenerated cellulose (Book Chapter). Cellulose and Cellulose Derivatives: Synthesis,
Modification and Applications, 2015. — 165 p.
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WU3MEHEHWUE KPUTUYECKOW KOHLEEHTPALMN MULLENIOOEPA30BAHUA
NPU NPOMbIBKE LUEPCTAHbIX TKAHEM

AHHOTaumMa. B craTbe WCCNEAOBaHO B/AMAHME  MAarHUTHOAKTMBMPOBAaHHOM
BOAOMNPOBOAHOM BOAbI HA KPUTUUYECKYHO KOHLLEHTPaUMIO MULennobpasoBaHMa pacTBOpOB
NOBEPXHOCTHO-aKTUBHbIX  BewecTB. [loKasaHa LenecoobpasHoOCTb  MCNOJb30BaHUA
MarHMTHOW aKTUBaLMM BOAbI AN NPOLECCa NPOMBbIBKM LEPCTAHbIX TKAHEN.

KntoueBble cnoBa: pacTBopbl, NPOMbIBKA, MULLENN006pa3oBaHNE, NOBEPXHOCTHOE
HaTAXeHMe, CMayMBaeMOoCTb, aKTUBALMA.
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CHANGE IN THE CRITICAL CONCENTRATION OF MICELLE FORMATION
DURING WASHING OF WOOLEN FABRICS

Abstract. The influence of magnetically activated tap water on the critical
concentration of micelle formation of solutions of surfactants, in particular OP-10, is
Investigated. The expediency of using magnetic activation of water for the process of
washing woolen materials is shown.

Keywords: solutions, washing, micelle formation, surface tension, wettability,
activation.
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HCCJIEJOBAHHUE U PABPABOTKA HOBBIX
KOMILJIEKTOB JIA CTPOUTEJIEN

AnHoTanusi. B craTbe paccMOTpeHBI OCHOBHBIE TPEOOBAaHUS K CIIEIIMAIBLHON OJIEXK e
MOHTa)KHUKOB C LIEJIbIO YITyYIICHHS THTHCHUYECKUX H SPrOHOMUYECKUX TPEOOBAHMI K HUM.
C y4eTroM BBISABICHHBIX HEJOCTATKOB CIICLONSKABl pa3pa0dOTaHbl JBa KOMILICKTa
CIICIIOJICIK/IBI JUTSl CTPOUTEIEH.

KiioueBble ci10Ba: CHenoAeKAa Ul CTPOHTENICH, MOHTAXXHHUKH, SPTOHOMHYECKHUE
TpeOOBaHUS.

Kouxopbaesa, U.T. Hccreoosanue u paspabdomxa HOBbIX KOMNIEKMO8 Oid cmpoumenetl
% [Texem] | U.T. Kouxopbaesa, C.III. Tawnyramos // Mexanuxa u mexnonozuu / Hayunoiii
arcypuan. — 2023. — Ne2(80). — C.99-107. https://doi.org/10.55956/QXAQ3693

Beenenune. B Ham Bek CTPEMMTENIBHOIO Pa3BUTHS CTPOUTENBHOW OTPACIIH,
BO3HMKJIA OCTpasi HEOOXOIUMOCTh B pa3pabOTKax CIEHOAESKAbI, IpeIHa3HAYCHHON
HETIOCPEACTBEHHO AJsl Pa0OTHMKOB 3TOH OTpaciu, pa3paboTKa CHEHOAEkIbl HE
TOJIBKO JJIsi CTpouTeNnei B OOIIeM, HO W HEMOCPEACTBEHHO II0 OTHAEIbHBIM
CHEIHATIEHOCTSIM.

[Ipeanaraemas B HacToALIEE BpEMsI Ha TOTPEOUTEIHLCKOM PBIHKE CIELOISK A
HE BCErJa COOTBETCTBYET KOHKPETHOMY YpPOBHIO KOMIUIEKCA MPEABABIAEMBIX
TpeOOBaHMii, HEe Bcerna oOecreynBaeT peann3aluio cnenuukn moTpedHOCTel B
COBPEMEHHOH CIEIMaIbHON OJCKAE JUIs, 3a4acTyi0 CYyry0O YHHKaJbHBIX YCIOBHH
MPOU3BOACTBEHHOM cpensbl [1].

Lenbio qaHHOW PabOTHI, SIBISIETCS YCTAHOBJIEHUE COBPEMEHHBIX TpeOOBaHMUI
K CHenUaIbHON oJiek e st ctpouteneil. PaboTta nmpoBoauiack B TpH dTamna:

a) U3y4YCHHE YCIOBHUM TPyZla CTPOUTENEH, BBISIBICHHE ONACHBIX U BPEIHBIX
(aKTOpOB Ha CTPOUTENBHBIX MJIOMIAJKAX, BIUSIONINX HA 37I0POBBE M O€30MaCHOCTh
pabouux;

0) BBIsIBJICHUE MOTPEOUTENHCKUX TPEOOBAHMH CTpOUTENEH K KOHCTPYKIIHH,
BHEIIHEMY BUY U MaTeprajiaM HOBOH CITEIO/IEXK/IbI, ITyTEM IPOBEIEHUS COIIOMpoca
Y aHaJIn3a MOJIYYEHHbBIX CBEJICHUH;
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B) pa3paboTKa HOBBIX KOMIUIEKTOB CIICLOACHKAbI, C YYETOM BBISBICHHBIX
HEIOCTAaTKOB B KPOE€ U MX YCTPaHEHUE, ITyTEM BBEICHHS HEOOXOIUMBIX U3MCHEHUH
B KOHCTPYKIMH U TEXHOJIOTHH 00PaOOTKH U3ETHUH.

YcaoBust m MeToabl MccjenoBaHusi. [IpoBeneH aHKETHBIM ompoc cpeau
paOOTHUKOB CTPOUTEIBHBIX OpPraHU3alMid, IAe ObUIM H3y4YEeHBl YCJIOBHS Tpyla
CTpouTenell, OmpeAesieHbl OTpUUATElbHbIE (AaKTOPhl OKPYXKAIOILIeH Cpensl,
BIMSIONINX HA 3J0POBbE PAOOTHUKOB M 0€30MaCHOCTh YCIOBUS TPYAa, ONpEACIICHEI
NoTpeOUTENbCKHE TPEOOBAHUS CTPOMTENEH K KOHCTPYKLUM, BHEIIHEMY BHIY,
MaTepHuajaM U MakKeTaMm IOTOBOW crenonaexasl. [IpoBeneH aHanus u B pe3yibTare
BBISIBICHO ~ HECOOTBETCTBHE  BBINYCKAaeMOH  CHELOAEXKIObl  TPeOOBaHUIM
OTpeduTENel yCIOBHSIM TPyAa Ha CTPOUTEIHHBIX IIIOMIAKax [2].

PesynpTaTthl aHKeTHOro ompoca pabOTHUKOB KPYHHBIX CTPOHMTENIBHBIX
koMmnanuit Kelpreizcrana, Poccun, BRIIBUIIN HapeKaHUS CO CTOPOHBI CTPOUTENEH, He
TOJIBKO K KauecTBY TKaHEH Ha MPOYHOCTh M UCTUPAHUE, BO3LYyXONPOHHUIIAEMOCTb,
HO €CTh U MOXKEJaH!s, OTHOCUTEIBHO Kposl crienioaexasl. B Keipreiscrane, kak u B
HEKOTOPBIX JIpyrux PecmyOmnMkax IOCTCOBETCKOTO IMPOCTPAHCTBA, B IIBEHHOI
MMPOMBIIUIICHHOCTH B OCHOBHOM HCIIOJIB3YIOTCS TKaHU KHTaNCKOTO IMpOU3BOJCTBA.
3Ot0 BieueT 3a co00i HE TONBKO AOCTYIHBIE LIEHBI, IS PSAOBOIO PabOTHHKA, HO U
pPSA  OTPULIATENIBHBIX ACHEKTOB: HE BCErAa CepTU(QHULUUPOBAHHBIA TOBap; B
COMYTCTBYIOIINX OOKYMCHTAaX COCTaB CbIPbiA, YCIOBHA SKCIUIyaTallUM HE BCCria
COOTBCTCTBYIOT ﬂeﬁCTBHTCHLHOCTH; TKaH1, NOpeajiara€MbIC IJid IIPOU3BOACTBA
CIICLIOAEXK bl HE BCETa COOTBETCTBYIOT XKapKOMY KJIMMaty Haeil PecriyOnuku.

AHanu3 pe3ynbTaToB ONpoca MO3BOJIMII CAETATh CIEIyIOIINEe BHIBOBL:

- CHeLoAeK/]a, UCIoNb3yeMasi B HacTosIee BpeMs, He OTBEYAeT B IOJIHOM
Mepe TpeOOBAaHUSAM COBPEMEHHOIO BPEMEHHM, OAEXAa OBICTPO H3HAIIMBACTCA U
MPUXOAUT B HETOAHOCTb, COOTBETCTBEHHO HE BBIICPKMBACT JKCILUTyaTALlMOHHBIHA
MEPUO]] ¥ U3HAIIUBACTCS 3HAYUTENBHO OBICTpEE;

- Marepuajibl, NpPUMEHAEMble [UId TIOMIMBA CIHELOAEKIbl HE BCeraa
paccunTaHbl Ha JKapkuii W cyxoil knumar CpemHedl Asum, ofexnga OBICTPO
BBIIBETAET, HE BBIIEPKUBAET YaCThIX CTHPOK, INIOXO IIPOIyCKAeT BO3AyX M BIIary,
YTO 3HAYUTEIBHO BIIUSIET HA CAMOYYBCTBUE CTPOUTENIEH, B JKAPKUM IEPUO/T;

- ocoboe BHHMaHME CIIEAyeT YACIUTb HE TOJBKO CBETOOTPAKAIOLIUM
QJICMCHTAaM, HCO6XOI[I/IMBIX Be‘IepHeﬁ CMC€HE€, HO MW LOBETOBOMY pPCHICHUIO
CHEIOJCKBI, padoure JOJDKHBI YETKO BBIJCIATHCS Ha (POHE CTPOMUTEIBHBIX
IUIOIIAZ0K M MEXaHU3UPOBAaHHOT'O 000PYIOBaHNUS;

- OTHOCHUTEJIbHO KOHCTPYKLMH, HY>KHO OTMETHTbH, YUUTBHIBas OCOOEHHOCTb
BBIIOJTHSIEMOM pa6OTLI, KapMaHbl HE BCErAa MMCIOTCA B HY>KHOM KOJIMYECTBE, BCC
KapMaHbl 0053aTeIbHO TOJDKHBI OBITH Ha YIOOHOM 3acTeXKe, ITMPOKUNA HU3 OpIOK,
MeIIaeT npu padoTe Ha CTPOUTENHHOM TuTomaske [3].

UccnenoBanus, mpoBeeHHBIE MO U3YUYEHUIO COBPEMEHHOTO acCOPTUMEHTA
CIICLIOJICXK/Ibl, TIPEIJIara€MOl Ha HBIHEUIHUN JIEHb HA PHIHKE TOBApOB, MO3BOJIUIIO
chopMHPOBaTh HCXOAHBIE AAaHHBIE, JUIS IMPOCKTHPOBAHHMS HOBBIX KOMIUIEKTOB
CHELUAIBHON OJEXIbl, C YYETOM BBIIBICHHBIX HEIOCTATKOB M YCTPAaHEHHS HUX,
MIPUMEHNB KOMIUIEKCHBIH MMOIX0/] HA OCHOBE CHCTEMBI «UeoBeK-0/Iex1a-cpeay.

AHanu3, NPOBEACHHOTO HCCIECNOBAaHMS, IIyTeM AHKETHPOBAHHUS U
WHTEPBBIOMPOBAHUSL CTPOUTENCH CTPOUTENBbHBIX KoMmaHuil KeIpreiscraHa wu
POCCI/II/I, a TaK)KC M3YyYCHUC CTPOUTECIIbHBIX CHeHHaHLHOCTeﬁ, IIOKa3sall, 4TO Kaxjaas
U3 HUX TpeOyeT CBOI ONpEACTICHHYIO CIEIHAIbHYIO OJEKAY, C Y4YeTOM
ocoOeHHOCTEH yCNnoBHH TpyAa M BbIMONHSAEMOH paborbl. C MOIyYeHHBIMU
pe3ybTaTaMu OIpoca, MOYKHO 03HAKOMUTHCS 110 Tadiue 1.
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Tabunna 1
KomrnekTsl crienoie: bl 11 CTPOUTENbHBIX CeI[MaIbHOCTEN
No CriennanbHOCTb Heo0x01uMblii KOMITJICKT CIICIUAIBHOMN OICHKIbI JlononHUTEIbHBIE
HU3MEHEHUsSI UK
JIOTIOJTHEHHS
[Monco6HbIC Kyptka ¢ 6prokamu, KOMOMHE30H (IS IETHUX U JlononHenuit Het
1 paboune 3UMHHX
CE30HOB), MOJTYKOMOMHE30H, )KIIIET a TaKXKe
CpeICTBA 3aIIUTHI-TIepYaTKy, Kacka, 00yBb,
pecrupaTop
MoHTaKHHK- KypTka, koMOUHE30H, KacKa U PyKaBHUIIbI, VBenuuuTh
2 BBICOTHUK CTPaXOBOYHBIH cBOOOIY JBHXKEHHS
HOSIC, KpeneXHble KapaOMHBI U CTPAXOBOYHbIC B Oprokax, Mo JIMHUH
TPOCBHL. Genep, BOSMOXHO B
cTHIIe Oprox
«ramnade», 3ay3uTb
HH3 OpIOK
Crenuanuct Kommnexr onexxapl, KoTopasi BKIIIOYAET B ce0s Jlononuenuii Het
3 no dacagam CBETOOTPAKAIOIIHE IEMEHTHI, a TAKXKE
pecrmparop,
nepyaTku, 00yBb C TOJICTOM MOJOUIBOM.
MoHTaXHHK- KoMOnHEe30H 1 KypTKa ¢ CBETOOTPaXKAIOIINMHU VYBenuunTh
4 CTPOUTEIIh 3JIEMEHTaMH, )KWJIET C GOJIBIINM KOJINYECTBOM CBOOO.TY IBIKCHHS
KapMaHOB JUIsl HHCTPYMEHTOB, CTPaXOBOYHBII B Oprokax, 1o
HOSIC, KPeMeXHbIe KapaOMHBI H CTPAXOBOYHBIE mHuHN Gerep,
Tpockl. Taxxke OH JOIKEH UMETh BO3MOJKHO B CTHIIE
CHEIUATU3UPOBAHHYIO 00YBb Oprok «ramudey,
3ay3HUTh HU3 OPIOK
[InoTHuK Bproku ¥ KypTKa, ClienuaabHBIN KUIET ¢ OOIBIINM JlononHenuii HeT
5 KOJIMYECTBOM KapMaHOB U 3aCTEXKEK, UL
Pa3IMYHBIX U3MEPUTENBHBIX HHCTPYMEHTOB,
HCIIOTb3yEMbIE B IpoIrecce paboThl
Mansp B xoMIiexT onex bl BXOAUT pecupaTop, Jlononuenuii Het
6 roJoBHOH yoop. TkaHp gomkHA OBITH
BOJIOOTTAJIKUBAIOIIEH, 003aTeIbHOM
KOMIUIEKTaIMeH TpelyCMaTPHBAETCs
HCIIOJIb30BaHKUE PECIIMPATOPA M OYKOB,
3alUIIAoLIKe Ia3a OT NoNaJaHus
JIAKOKPACOYHBIX MaTepHaIOB
Kamenniuk Kowmriekt BepxHei oexIpl B BUAe KOMOMHE30Ha ¢ | JlomoHeHnit HeT
7 HaKJIaJHBIMH yCHIUTENSIMHU, IEPUaTKU, 00YBb C
TOJICTOH ITOJIONIBOM, 3aIIUTHAS Kacka
DIIeKTPUK Onexaa xyonuaToOyMa)cHas, CrieliuaIbHbIe JlomonHenuit Het
8 nepyaTku, 00yBb. B KOMIUIEKT JOKHBI BXOIUTH
NPOPE3VHEHHBIE TePYaTKH H OaXUIIbl, KOTOPHIE HE
HPOITYCKAIOT EKTPHIECKHH TOK
9 Caapiuk KocTioM 00s13aTensHO JOJDKEH 3alIiIaTh OT JlomonHeHMiA HEeT
BO3TOPaHMs BO BpeMsI MOMagaHus HCKp. Marepuan
BCET0 KOMIUTEKTA JOJDKEH OBITh 3 OTHEYMOPHON
TKaHU
10 Kposenbuux Kyptka ¢ Oprokamu, KOMOMHE30H (JUIs IETHUX ¥ YBennuuts cBoboay
3MMHHX CE30HOB), IOJIyKOMOWHE30H, JKHJIET, a JIBIDKEHUS B
TaroKe CPEe/ICTBA 3AIMUTHI- IEPYATKH, KacKa, OUKH. OpIoKax, 10 THHAN
Marepual KOMIUIEKTa CO CIEIHaNbHOI NPOITUTKOH | Oexep, BO3MOXKHO B
3aIIMIIAIONINE OT COJTHEYHBIX JIydel 1 0CaIKoB cTre OpIoK
«rammde», 3ay3UTh
HU3 OpIOK
B HN3YUYCHHUU HpOGHeMLI BBICOKOI'O TpaBMaTHU3Ma Ha CTPOUTECIIbHBIX O6’beKTaX,
BbISIBJICHA HEMAaJIOBa>XHast POJIb BBCJICHHUC JOITOJTHUTCJIIBHBIX )leTaneﬁ,
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JOTIOJTHATENNBHBIX KOHCTPYKTUBHBIX PEIICHUH B KPOe CIEI0/IEXK TbI, HICTIOIb30BaHNE
KOTOPBIX IIO3BOJIAT HanWOoJee TIOJHO COOTBETCTBOBATH JPrOHOMHUYECKUM
TpeOoBaHUSAM K onexnae crpouteneld. bomee TtmiatensHoe u3ydeHune pabOTHI
MOHTQ)KHUKOB IOKa3aJlo, YTO BBICOKHH PHUCK, TpH paboTe Ha OONBLION BBICOTE,
TpeOyeT He TOIBKO BBICOKHUH MPO(ECCHOHAIN3M OT CaMUX pabovnx, HO U MaJieime
Heyn00cTBa B Ok IE, HEIOCTaTOK CBOOOIBI ABIKEHHSI, MOTYT MIPUBECTH K BEChMa
TParuuecKuM MOCIEICTBUSIM.

Pe3yabTaThl HccIeI0BaHUIT M 00Cy:KIeHHEe HAYYHBIX pPe3yJbTATOB.
Pa3paboTransl ¥ W3TOTOBIEHBI JBa KOMIUIEKTAa CHEIHMAbHOW  OJEKIFI,
PEKOMEHIyeMBIX ISl pAOOTHUKOB CTPOUTENBHBIX CIIEIHAaTIbHOCTEH:

1. KomrmutekT crieruaabHONU OBl COCTOUT W3 OPIOK W KYPTKH, TIPU 3TOM
OTIIMYAETCS TE€M, YTO OPIOKM B HIDKHEH YaCTH 3ayKHBAIOTCS C ITOMOIIBIO KIIamaHa
Ha JIMIYYKax, KOTOPBIH MO3BOJISIET PETYJIMPOBaTh IIUPUHY HHU3a OPIOK IO Mepe
HEOOXOIUMOCTH, a TaKkXKe MePeJHsIsI YacTh ITaHUH OPIOK, CHA0XKEHBI YCUICHHBIMU
HaKJIaIKaM¥, 00ECTICUNBAIOIIHE 3aIIUTY OT MEXaHHIECKUX TTOBPEXKICHUH, KOTOPBIE
PacmooXeHbI B 00JIACTIX HanboIiee MOABEPKEHHBIX U3HOCY U C TENBIO 3alUTHI OT
TpaBM W HETOKCHYHOM MbUIM (Ha 3Ty MOJENb MOJy4eH mareHT PecmyOmuku
V30ekuctan Ha mpoMbIIIIeHHbBIH 0Opaserr: Ne SAP 02379 ot 23.06.2022 r.) (puc. 1).

Puc. 1. KommiekT crienoaex bl ¢ Optokamu. llluprnaa Oprok peryimpyercs ¢
ITOMOIIIbIO KJTallaHa ¥ JTUIYYEeK

2. KOMIUIEKT COCTOUT U3 KYPTKHU U MOTYKOMOWHE30HA, OTJIMYAETCSI CIIOCOO0M
peryjivupoBaHus IMHUPUHBI HU3a IITAHWH, C IOMOIIBIO TECHMbI «MOJIHUA) 110 HU3Y
OOKOBOTrO MIBa, CO BCTaBKOi. KoMIUIEKT cHaOXeH YCHJICHHBIMH HAKJIaJKaMU B
obnacTsx HauboJee MoABEP)KEHHBIX U3HOCY | C LIEJIBIO 3alIUTHI OT TpaBM (pHc. 2).
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Puc. 2. KoMImIeKT crienonex bl ¢ mojaykoMouHe3onom. [lnpuna Oprok
peryaupyeTcsi ¢ TOMOIIBIO TEChMbI «MOJTHUS» CO BCTABKOM

hY i/

CxeMa TeXHOJIOTHH 00pabOTKH y3JI0B IeTalIeH, MO3BOJISIOLINX PETYIHPOBATh
HU3 OPIOK, XOPOILIO MOKa3aHa Ha PUCYHOK 3, cpe3bl A-A u b-b, Ha IByX KOMITIEKTax.

IIpumep 1. CornacHo nepBOMy BapuaHTy, KOMIUIEKT CELOAEHK bl COCTOUT U3
KYPTKH U OpIOK, ITPH 5TOM HU3 IITAaHIH OPIOK 3ay>KUBAETCS C TOMOIIBIO KianaHa 38,
PacIoNoKEHHOTO BAOJIb OOKOBOTO IIBa, HAa JHUITyYKax (cpe3 A-A), MO3BOJSIONINA
peryiaupoBaTh IUPUHY HHU3a OPIOK IO Mepe HeoOxoxumocTd. Kimanan u numydxu
OpPraHUYHO BIHCHIBAIOTCS B 3CTCTUUECKUI BUJ U3, TUITYYKH YCTAHOBICHBI HA
KJIarmaHe, ¢ JIMIEBOW CTOPOHBI, OJIHA TOJIOCKA HA TIepellHel MooBUHE OPIOK, MpH
UCIIOJIb30BaHUN KOTOPOW OpIOKM HMMEIOT CBOIl IE€pBOHAYaNbHBIN BHI, IIpH
WCIIOJIb30BaHMH JIMITYYKH Ha 3a/IHEH MOJOBUHKE OpIOK, OPIOKH 3ayXHBAaIOTCS OT 6
cM 1o 10 cm (oT obmero oObema), a Takke IMEPEAHSsS YacTh IITAHUH OPIOK,
CHaOKeHBI YCHWJICHHBIMH HaKJIaJKaMH, U3 TKaHU OoJiee MPOYHOW CTPYKTYPHI,
YEpHOTro IIBeTa, OOECIEYMBAIOIIME 3aIIUTy OT MEXaHMYECKHX IOBPEXICHUH,
KOTOpBIE PACIOI0KEHBI B 00JIACTSIX HauOoJiee MOJIBEPKEHHBIX H3HOCY, a TaKKe C
IIEJIBIO 3aIIUTHI OT TPaBM [5].

KocTioM BbINOSTHEH U3 O€XEBOro 1BETA, C 3aLIMTHBIMHU HAKJIaJKaMH YEPHOTO
1BeTa U (PYHKIMOHAIBHBIMU JIEMEHTaMH. B KypTke, criepenu U c3aau, BO3MOXKHBI
I/II[CHTI/I(bI/IKaHI/IOHHBIe OJICMCHTBI HOMEP, Ha ITOJIOYKE, CIIMHKE, pyKaBax, KapMaHax
(3aMOK «MOJIHHSI») M OpIOKax IOJIOCKaMU M3 CBETOBO3BPALIAIOLIETO MaTepHhaa.
Kyptka u OproKM yCHJIEHBl HakJaJKaMH, W3 TKaHH UYEPHOro IBETa,
00ecTeurBaONIINe 3aUTY OT MEXaHUIECKUX MMOBPEXKICHUM, TKaHb cMecoBast (50%
XJ10M0K, 50% nonuscrep, mioTHocTh 220 1/Mm?)

Kyprka ykopoueHHas1, C HEHTPAIIbHON 3aCTEKKONW «MOJHHS» O] TUIAHKOM,
Ha 3 METaJUTMYECKUX KHOIIKaxX, ¢ 3alllMTHBIMH HaKJIaJKaMHu B O6J'[aCTI/I mIie4da, Ha
pykaBax B 0O0JacTH JIOKTS, MO CpeIHEMY INBY, MHEepexXoisiias Ha MaHXETHI.
Harpyzansie kapMaHbI ¢ IBYX CTOPOH CHa0KeHbI (YUTYPHBIMH KJIallaHaMH Ha KHOTIKE
11, takxe 31ech ke, UMEETCsl BTOPOH KapMaH ¢ OOKOBBIM BXOJOM CO CTOPOHBI
Oopra, Ha 3aMKe «MOJHHS» €O CBeToOTpaxarommM 3ddekrom. JlnHNH
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[IPUTAYMBAHMUA KOKETKM Ha IIOJIOYKE M CIHHKE OTOPOYEHBI CBETOBO3BPAILAIOILEH
jgeHToil. Ilo HH3y KypTKH — MNOpPUTa4HOM I©OsIC. BOpPOTHUK OTJIOKHOW, HIBBI
BTAQYMBAaHMS BOPOTHMKA 3aILIMIIIEHBI TECBMOU U3 XJIONKa, KPAaCHOTO I[BETa

Bproku Ha mnputaunom mosice 24, mo OokaM Ha pe3WHKE, C MOTAHHOM
3aCTEXKOW B TIEpEeAHEM IIBE Ha 3aMKe «MOJHHS» (Tynb(uK). 3amHNEe TOJIOBHHKH
Oprok Ha kokeTke 31. Ha mepenHux monoBHHKaX OpPIOK PacHoOiIOKeHBl KapMaHbI C
OTpE3HBIM OOYKOM, a TaKKe C3a1u U Mo OOKaM OpIOK, HaKJIa JHbIe KapMaHbL, BXOJ B
KapMaHbl 3aKpBITH (UTYPHBIMH KIalaHaMH Ha KHONKe 28, mpaBblii OOKOBOIt
HakKJIagHOW KapmaH, nporHO# 30. IlepenHne MOIOBHHKH OpIOK, HAJl 3aITUTHBIMH
HaKJIaJIKaMH OTJeNIaHbl IByMs MTOJIOCKaMH CBETOBO3Bpallarolero Matepuana. Husz
OpIOK 3ayXMBaeTcd KiamaHoM 38 Ha JHITyYKH, IO Mepe HeoOxoammocTH. Kinanan
OpPraHWYHO BITMCHIBa€TCA B 00myl0 KapTuHy Moxaenn. Huz Oprok oOpabotan
KpaeBbIM LIBOM B ITOJTHOKY C 3aKPBITHIM CPE30M.

[Ipumep 2. CornacHo BTOpoMy BapHaHTY, KOMIUIEKT CIIEI[0€K Il COCTOUT U3
KypTKA M TIOJyKOMOWHE30Ha, IIPH 3TOM HU3 INTAaHWH IOJIyKOMOMHE30Ha
3ay’KMBAeTCs IO HHU3Y, C MOMOIIBIO CBETOOTPAXKAIOUICH TECbMBI «MOJIHUS) CO
BcraBkoi n3HyTpH (Cpes b-b). [ToinykoMOMHE30H U KypTKa YCUJICHBI HaK/IaIKaMHU,
13 TKAHU KPAaCHOTO M YEPHOT'0 IBETa, 00ECICUNBAIOIIHUE 3AIIUTY OT MEXaHUIECKUX
HOBPEK/ICHHI, TKaHb cMecoBast (50% xonok, 50% nomuscrep, m10THOCTH 220 1/M?)

Kyptka ykopoueHHas, ¢ IEHTpaJIbHOM 3aCTEXKKOW «MOJHMS» TOJ] TIAHKO,
Ha 3X METAINTMYECKUX KHOIKAX, C 3aIl[UTHLEIMI HaKJIaJKaMy B o0macTu mieda 24, Ha
pyKaBax B OONacTH JOKTA 14, O cpeaHeMy MIBY, MEepeXOisias Ha MaHKeThl 7.
Haknangnele HarpygHble KapMaHbl, BXOJ B KapMaH 3aKpbIBacTcsl (UTrypHBIMH
KJIallaHaMH, Ha OJHOH KHomke. Ha HarpymHble MHOTO(YHKIIMOHATIBHBIE TIEpeIHUC
JIBOMHBIE KapMaHbI CO CTPOIOM: Ha JIeBbI KapMaH 19 HacTpodeHa cTpona, ¢ TpeMs
OTAENaMHy, Ui JIMHEWKH, IUI1 HOXKa, MHCTPYMEHTOB; NpPaBblii KapMaH C OBYMS
OTAENaMH, JUISI HOXKa U BTOPOH OTIeN Uid TenedoHa. BoKoBbIe HIKHHE KapMaHbI ¢
«JIUCTOYKOI», OTTEHEHBI CBETOOTpa)Karollel JeHToW. PykaB KypTKH BTayHOM,
IBYXIIOBHBIA, YyCHICH (UIYpHBIM HAJOKOTHMKOM, Ha MaHxere. JluHuM
MpUTAYMBaHMUsI KOKETKH Ha TOJOYKE M CIHMHKE OTOPOYEHBI CBETOBO3BPAIIAOLICH
nenTol. Ilo HM3Yy KypTkH - mpuTadyHOW mosic 12 W3 3alIWTHOW KpacHOW TKaHU.
BopoTHUK OTJO0XKHOW, BB BTAYWBAaHWS BOPOTHMKA 3aILMINEHBl HELIMPOKOH
TECbMOM U3 XJIONKA, KPACHOT'O IIBETA.

[TosrykoMOMHE30H MPSAMOI C MPUTAYHBIM TIOSCOM C MOTAHHOW 3aCTEKKOW B
MEepeHEM ILBE Ha 3aMKE «MOJHHA» (TYJIb(UK), a TAKKE C 3aCTEKKOH B OOKOBBIX
BaX Ha TWyroBHIax. BepxHuil cpe3 OproK MOTyKOMOWMHE30HA 00paboTaH
MPUTAYHBIM MOSICOM, B BEPXHHUH Cpe3 KOTOPOTO BTadaH ()POHTAIBHBIA HATPYTHHK.
Ha narpynHuke BBIIIOJTHEH JBOWHON HAaKJIAAHOM KapMaH C TOPHU30HTAJIbHBIM
BXOZIOM, BXOJl B KapMaH 3aKkpblBacT (DUIYpHBIH KiamaH, Ha OAHOM KHomke. Ha
MHOTO(YHKIIMOHANBHBINA TBOWHON KapMaH Ha HarpyJIHUKe 55, HaCTpoueHa cTporna
B BUJI€ IATPOHTAIIIA, C TPEMs OTIeNIaMH, JUIA JIMHEHKH, ISl HOXKa, MHCTPYMEHTOB.
[TomyxomOuHE30H uMeeT OpeTtenu 45, W3 ANMACTUYHON TECHMBI, I YI00CTBa
nocagku Ha (urype, crepean MPUKPEIJICHHbIE Ha 3JaCTUYHYIO BCTaBKY IO THUITY
TIOATSKEK /7Sl PeryJMpOBaHMA JUIMHBI, K BEpXHEH YacTH HarpynHuKka 53, a c3aau
BTauaHbl B HaJCTaBKy 49, co CTOpOHBI 3aJHMX NOJOBMHOK. Ha mnepegnux
MOJIOBUHKAX OpPIOK MOJYKOMOMHE30HAa BBINOJHEHBI HaKJIaJHblE KapMmaHbl 33 ¢
OOKOBBIM BXOJIOM, OOKOBBbIE Cpe3bl KapMaHOB BTauyaHbl B OOKOBOI IIOB Oprok
morykoMOuHe30Ha. UyTh BBIIIE ypOBHE KOJIEHA, C IIPABOM CTOPOHBI, C OOKY,
pacroyiokeH JBOWHOM KapMaH W3 3alllUTHOM KpacHOM TKaHMU, ¢ HACTPOUYCHHOU
CTpOTION B BHJIE MAaTPOHTAIA, C TPEMsl OTHENaMH, JUISI WHCTPYMEHTOB, BXOJ B
KapMaH TakXe 3aKpbIT (QUTYpHBIM KiamaHoM. Ha mipaBoll 3alHeil TOJOBUHKE
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BBITIOJTHEH HAKJIAJHOM KapMaH. HaKJaJKaMu KpacHOro mnsera. Ha ypoBHe koseHa,
3amUTa OT MEXaHWYEeCKHX IOBPEKIeHH, oOecriedeHa ABOWHOW YCHUIICHHOM
Haknankoi 31. Huz Oprox oOpaboTaH KpaeBbIM IIIBOM B MOATHOKY C 3aKPBITHIM
CpE30M.

Puc. 3. O6paboTku Kknanana Ha auimydkax cpe3 A-A; O0paboTKka TeCEMBI
«MOJIHUS» CO BCcTaBKOM cpe3 b-b.

3aknawuenue. Takum o0pa3oM, OCHOBaHHH IPOBEIEHHONH PaOOTHI MOXHO
c/ieNaTh CIEIYIOIIUE BEIBOIBI:

1. B pesynbraTte mpoOBEJCHHOTO aHajHM3a, JaHHBIX OINpoca PabOTHUKOB
CTPOUTENHHON OTPACIIU, BBISIBJICHBI HECOOTBETCTBUS BBIMYCKAEMOU MPOIYKIIMU
UIBEHHBIMM ~ MPEANPHUITHAMH  TPEOOBAHUSAM  CIHCIMATBLHOW  OJCHABI  JUIsS
CTpOUTENeH, HEoOXOAUMOCTh pa3pabOTKU  CHEHOMSKIbl W JUIS  Y3KHX
CHEIHMATUCTOB, B JaHHOM CJIydae MOHTQ)KHUKOB, YUYUTHIBAs CIEHUPUICCKYIO
0COOCHHOCTD U CIIOKHOCTD BBITTOJHAEMOW UMHU PaOOTHI.

2. Pa3paboraHbl W PEKOMEHIOBAaHbI B IPOU3BOJCTBO, JIBa KOMILICKTA
CHEIUAIBHONW OJISKIBI, C YUYETOM HEOOXOJAMMBIX M3MEHEHHH W JONOJHEHHWH B
KOHCTPYKIIUH U TEXHOJIOTHH 00pabOTKU H3/IEIHH.

3. [TyTem HCMOIB30BAHUS HEKOTOPBIX JETATCH, Mbl IOJIYYHUIH BO3ZMOXKHOCTD
YMEHBUINTh IMUPUHY HU3a IITAaHWH U PETYJIUPOBAThH UX MO Mepe HEOOXOAUMOCTH.
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RESEARCH OF ERGONOMIC REQUIREMENTS FOR SPECIAL CLOTHING
AND DEVELOPMENT OF NEW KITS FOR BUILDERS

Abstract. The subject of the study is special clothing for builders. Studies have been
conducted to consider the basic requirements for special clothing, namely clothing for
installers, in order to improve the hygienic and ergonomic requirements for workwear.
Taking into account the identified shortcomings, two sets of builders' workwear have been
developed.

Keywords: workwear for builders, installers, ergonomic requirements.
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THE METHOD OF OBTAINING PATTERNED PLUSH KNITWEAR

Abstract. The paper presents new ways of pattern formation in the development of
plush knitwear on two-contour machines.The purpose of the research work isto improve the
technology for the production of knitted fabrics.

As aresult of the experimental work, the technological capabilities of the modern
LIBRA 3.130 flat knitting machine were studied and new types of combined knitwear based
on plush weave were obtained. It has been found that air permeability coefficients can be
reduced by up to 30% (46.3-66.9 cm®/cm?sec) for combined plush knitwear by reducing the
length of the thread in the loop.

Based on the analysis of the parameters of the produced fabrics of plush knitwear, it
was found that a decrease in the surface density of plush knitwear can be achieved in various
ways. The most effective are the waysin which the decrease in the surface density of knitwear
is achieved by changing the base weave and combining weaves. The use of these methods
makes it possible to reduce the surface density of knitwear by 1.5-2 times, and the bulk
density by 15-20% compared to full plush. At the same time, knitwear retains its marketable
appearance and high quality indicators.

Keywords:. knitted fabrics, structure, combined interlooping, plush knitwear, volume
density.

Rakhmanova Zh.S, Sarybayeva E.E. The method of obtaining patterned plush knitwear //
/ Mechanics and Technology / Scientific journal. — 2023. — No.2(80). — P.108-116.
https://doi.org/10.55956/QXAI 2073

Introduction. The demand for knitwear is increasing by consumers due to
several special properties. The design of knitwear is a long process due to many
important characteristics with other types of design and technology.

The efficiency of modern textile production depends on the degree of
satisfaction of the population's need for fashionable clothes by reducing the cost of
raw materials used per unit of production. The purpose of the proposed research
work is to study the influence of new structures of cross-knit knitwear on the
technologica parameters and physical-mechanical properties of the sheet, to
improve the technology of knitwear production.

Clothing is considered the environment close to the human body, made of
various materials such as knitwear, fabric and non-woven. Among them, knitted
knitwear isatype of knitwear obtained by weaving threads horizontally. These types
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of sheets are gaining popularity among consumers day by day because of their
excellent mechanical properties and high comfort. However, these properties of the
sheet are highly dependent on the type of fibers used to make knitted knitwear and
the structure of the fabric [1-3].

The properties of flexible knitwear sheets often depend on the types of
knitwear structure used for weaving [4,5].

Other researchers studied three types of knitted sheets made of 100% cotton
fibers [6]. They found that press loop knitted knitwear increased surface density,
width, pilling resistance, and width shrinkage while reducing lengthwise shrinkage
and twist.

Although both the fabric structure and the composition of the fibers affect the
properties of knitwear, comparative studies of fabrics made of 100% naturd,
regenerated and synthetic fibers according to the structure of the knitted fabric are
still insufficient. Therefore, in this study, the influence of knitwear structure on
technological parameters and physical-mechanical properties of knitwear was
investigated. In this study, 4 versions of knitted knitted goods of interlaced knits,
which differ in structure in the repetition of knitting, were woven on a modern
horizontal knitting machine LIBRA 3.130. Machine parameters affecting textile
properties were kept constant for the production of each sample in this study to free
the outcome from variables other than structure. This study aims to determine how
different knitwear structures affect breaking lengths, breaking load, air permeability,
shrinkage, and reversible and irreversible deformation of knitwear.

Conditions and methods of research. In order to expand the assortment of
knitted fabrics, improve the quality indicators of plush knitwear and maximize the
technological capabilities of the modern LIBRA 3.130 horizonta knitting machine,
6 versions of plush knitted knitwear were devel oped and produced, using cotton yarn
with alinear density of 20 tex asraw material.

On two-contour machines, aswell as single-contour ones, changing thelength
of plush broaches is achieved in various ways [7]. In work for this purposg, it is
proposed to use a special-shaped platinum 1 on a two-contour circular knitting
machine, containing a lower protrusion 2, and an upper protrusion 3 for cooking
plush threads (Fig.1).

Platinas are ingalled in the cylinder, and knitting needles are installed in the
grooves of the disk. Each platinum has a heel 4, which interacts with a movable and
obliquely fixed wheedl 5. With the help of platinum 1, plush broaches of smaller
length are formed, and the lower protrusion 2 to obtain longer plush broaches.

Figure 1 shows the relative position of the plates, the wheel and the wedgein
relation to the horizontal plane AA.

Wedge 6 serves to lift the heels of 4 platines. The sampling wheel 5 acts on
the platinum in accordance with the specified pattern.

For example, platinum | and IV are raised to form broaches of shorter length,
and platinum Il and 111 - plush broaches of longer length. Platinum V and V1 plush
broaches do not form. This happens when the sampling wheel does not have a
cracker in the groove. In this case, a platted loop is formed from two threads. The
lifting height of the plates depends on the width of the working area of the cracker.
Using this method, you can get various drawings on the canvas.

We propose a method for changing the length of plush broaches on two-
contour machines, where atongue needleis used as an additional element. According
to this development, the change in the length of plush broaches is achieved by
changing the number of needles forming plush broaches.
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Fig. 1. Shapes of plates used on atwo-contour circular knitting machine to produce
embossed plush knitwear

Usually, for the production of plush knitwear on a multi-system two-contour
circular knitting machine, in its first loop-forming system, a plush thread is laid on
all the needles of both needles, plush sketches are pulled by the needles of one needle
holder and in the same system ground loops are formed by the needles of another
needle holder, after which plush broaches are dropped from the needles.

In this case, a smooth jersey is obtained, since the number of plush loopsis
the same as the number of ground loops. Based on this method, a method for
producing plush knitwear with different lengths of plush broaches was devel oped. It
consists in changing the number of needles involved in obtaining plush broaches:
one, two or more needles can participate in the formation of a plush broach. By
increasing the number of needlesinvolved in the formation of one plush broach, you
can increase the length of the thread in this broach. The proposed method was used
by the author for knitting patterned plush knitwear.

Figure 2, shows a graphic record of laying threads on needles when knitting
patterned plush knitwear, and Figure 2, shows a conditional image of the knitwear
obtained after finishing.

In the first system, the plush thread b is laid on the needles of the | cylinder
according to the rapport of the drawing and every third needle of the 2 disk. The
ground thread is also laid on every third needle of the disc. Needles that are not
involved in the knitting process are turned off from work. Due to this, in the first
system, platted loops are knitted from plush thread bi ground thread a and with
needles of the | cylinder, plush broaches 3 and 4 of different lengths are formed
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during culling. In the second system, the plush broaches arereset. It is recommended
to uselow-shrink threads as plush threads, and high-shrink threads as ground threads.
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Fig. 2. Laying of threads when knitting embossed plush knitwear

After removing the knitwear from the machine, it is trimmed to shrink the
ground threads. Asaresult, plush broaches 3, in the formation of which three needles
participated, are obtained longer than plush broaches 4, in the formation of which
one needl e participated. By selecting the needl es of the cylinder with pattern-forming
mechanisms, it is possible to obtain various relief drawings on the canvas. Plush
broaches of different lengths can a so be obtained by changing the sequence of laying
the plush thread on the cylinder needles (additional elements) and using a high-
shrink thread as a ground thread, and a low-shrink thread as a plush thread. To do
this, in the first system, the plush thread 6 is laid on the needles of the | cylinder
according to the rapport of the drawing and on every third needle of the disk 2.

The ground thread and is also laid on every third needle of 2 discs.

Fig. 3. Changing the length of plush broaches by changing the number of
additional elements

In this case, the plush thread is formed in one case with three cylinder needles
to form one plush broach, in the second case with one needle, and in the third it is
not cultured with cylinder needles, forming platted loops with ground thread a (Fig.3,
a).

After finishing, plush broaches of three types 3, 4, 5 appear on the surface of
the canvas, differing from each other in length (Fig. 3b). Plush broaches of various
lengths are obtained by changing the number of needles forming these broaches and
by shrinking the ground thread. Selecting the needles of the cylinder with the help
of a pattern-forming mechanism according to the rapport of the drawing, it is
possible to create various patterned effects on the canvas.

By changing the colors of the plush thread, you can get colored relief
drawings. To dothis, inthefirst loop-forming system, together with the pound thread
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a, for example, awhite plush thread A isrefilled, and in this system, plush broaches
of small and medium length are formed from this plush thread (Fig.4).

In the second system, together with the ground thread, a black plush thread is
filled in, and in this system, small and large broaches are formed from this plush
thread. In the third system, the plush broaches are reset from the cylinder needles.
After finishing, plush broaches of 1,2,3 of various lengths and colors appear on the
surface of the canvas (Fig.4). The length of the plush broaches | and 2 is sufficient
to completely close the plush stretches 3 of small length.

?

e 7 ”\\
,ﬂ%

Fig. 4. Laying of threads when knitting colored embossed plush knitwear

But the formation of plush broaches of small length on the surface of the
canvas instead of platted loops, which were formed during the development of
ordinary two-tone plush knitwear, increases the density of plush broaches in
knitwear, as aresult of which its heat-protective propertiesincrease.

The length of the plush broaches on two-contour machines, where a tongue
needleis used as an additional element, can aso be changed by changing the depth
of the plush thread with these needles. To do this, in the first needle system of the |
cylinder, the plush thread bv plush broaches 2 is cultured to alesser depth, and in the
second needle system of the | cylinder, the plush thread bv plush broaches 2 is
cultured to a greater depth (Fig. 5).

As aresult, the canvas will have enlarged plush broaches of different lengths
and heights. By applying pattern-forming mechanisms on the machine, it is possible
to expand the patterned capabilities of this method.

Changing the length of plush broaches on one- and two-contour machines can
also be achieved by using non-shrinkable threads or threads of different thicknesses
as plush. For example:5, filling the first system with alow-shrink thread or a thread
of greater thickness(in the quality of plush) and the second system with a high-shrink
thread or athread of lesser thickness, you can get arelief pattern on the canvas.

Fig. 5. Changing the length of the plush broaches by changing the depth of the
cooking of the plush lit and additional elements
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Thus, a method has been developed for obtaining a pattern on two-contour
knitting machines in the production of plush knitwear.

Resear ch results. In order to compare the physical and mechanical properties
of the new structures of knitted knitwear based on plush weave from cotton yarn,
experimental samples of knitwear sheets were developed on a modern horizontal
knitting machine LIBRA 3.130. The physica and mechanical properties of the
prepared samples were studied according to the standard. The obtained results are
shown in Table 1.

Table 1
Physical and mechanica properties
Linear thread 3 Thread length
density, Tex E in loop, mm
e > 8 >
£ - = 14
= = = =
0 ~ e % 5
C
o § g < g e o) — N
= £ | £ 18| 8| = | 2|23
o - = 12] O = 3 _8' °
c 5 o < o = 3 >
> Q N o
S 2 |S| &8 |5 |2 |® |0
(o)) = T >
[@2]
£9)
T

I 20x3 20x3 | 1,19 | 0,83 42 60 3,6 52

1 20x3 20x3 | 166 | 1,25 30 40 9,4 55

[l 20x3 20x3 | 166 | 111 30 45 9,14 5,6

v 20x3 20x3 | 166 | 1,25 30 40 9,3 5,7

If the bulk density of the IV variant of thelined knitwear with a surface density
of Ms =390 g/m2 and a thickness of T = 1.25 mm is 312 mg/cm3, then the bulk
density of the basic lined knitwear (option — 1) with a surface density of Ms = 318
g/m2 and thickness T = 0.89 mm is equal to 357 mg/cm3, the absolute volumetric
relief, compared to the basic one, is:

Ad =8B - & = 357 — 312 = 45 mg/cm3;

Therdativerdief is:

0A =(1- O )100=(1- 312 ) x100 = 13%.
5A 357

Discussion of scientific results. The air permeability of the plush knitted
fabric of the lined interweaving is significantly less than the basic interweaving.
Among the samples of the plush knitted fabric of the lined interweaving, variant 111
has the lowest air permeability[8].

The air permeability of this variant is 46.3 cm3/cm - sec, which is less than
33.1% compared to the basic weave. Changing the filling leads to a change in the
physical and mechanical properties of the plush knitted fabric of the lined weave.

The air permeability of experimental samples of plush knitwear of lined
weaving varies from 46.3 to 66.9 cm®cm - sec.

The influence of various factors on the resistance of knitwear to abrasion was
studied in a number of works. For example, the influence of the knitting density of
knitwear onitsresistanceto abrasion wasinvestigated and it was concluded that with
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anincreasein the density of knitting, the resistance to abrasion of knitwear increases.
At the same time, it is noted that the influence of the density of knitting on the
resistance of knitwear to abrasion is small and the latter depends to a greater extent
on the resistance to abrasion of the thread itself than on the density of knitting.

Conclusion. Regularities of the influence of elements of the structure of
knitwear on the parameters and physical and mechanical properties of the fabric of
knitwear are established.

In order to evaluate the reduction of the material capacity of knitted products,
that is, to simplify its structure, the indicator of the volume density of knitwear in
space was used. At the same time, the degree of lightness of knitwear is evaluated
by absolute and relative volume density.

Asaresult of experimental work, the technological capabilities of the modern
horizontal knitting machine LIBRA 3.130 were studied, and new types of knitted
knitwear were obtained on the basis of plush braids. The laws of influence of
knitwear structure elements on the parameters and physical-mechanical properties
of knitwear sheets have been established. By comparing the bulk density of knitted
knitwear of different structures, it can be seen that the presence of elastic layers and
derivative layers in the structure of plush knitwear not only reduces stretch and
increases shape stahility, but also reducesthe bulk density of knitwear in some cases.

The regularities of the influence of the elements of the knitwear structure on
the parameters and physical and mechanical properties of the knitted fabric are
established.

It has been found that air permeability coefficients can be reduced by up to
30% (46.3-66.9 cm3cm?sec) for combined plush knitwear by reducing the length of
the thread in the loop.

Based on the analysis of the parameters of the produced fabrics of plush
knitwear, it was found that a decrease in the surface density of plush knitwear can
be achieved in various ways. The most effective are the ways in which the decrease
in the surface density of knitwear is achieved by changing the base weave and
combining weaves. The use of these methods makes it possible to reduce the surface
density of knitwear by 1.5-2 times, and the bulk density by 15-20% compared to full
plush. At the sametime, knitwear retainsits marketabl e appearance and high quality
indicators.On the basis of a comprehensive comparison, optimal options for new
models of knitwear structures with improved physical, mechanical and consumer
properties were proposed.

Theresults of the research allow to expand the assortment of knitted products,
to reduce the cost of raw materials per product unit, aswell asto improve the quality
and consumer properties of the produced assortment, to choose high-quality models
and technologies for them.
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¥.C. PaxmaHosa?, 3.E. CapbibaeBa’
IM.X. lynamu ameiHdarsl Tapas eHipnik yHusepcumemi, Tapa3s Kanacel, Kazakcmax
CYPETTI NAOW TPUKOTAXK ANy a4ICI

AHpaTna. bepinreH makanaza eki GOHTypanbl MalIMHAAA NAKOW BPiMiHIH, Heri3iHge
KMBbICTbIPbI/IFAH BpiMAi TPUKOTAXK KYPbIIbIMbIH OHAIPY 34icTepi KapacTbipblagbl. 3epTrey
YKYMbICbIHbIH, MAKCaTbl - TPUKOTAXK OYMbIMAAPbIH OHAIPY TEXHOMOMUACBIH XKeTinaipy.

DKCNepUMEHTANAbIK KYMbIC HITUXKeCiHAEe Kasipri 3amaHfbl LIBRA 3.130 kenpeHeH,
TOKY MaLUMHACbIHbIH, TEXHONOTMANDBIK MYMKIHAIKTEPI 3epTTenin, nAwW epiMmaepiHiH,
HerisiH4e KMbICTbIPbIAFAaH epiMai TPUKOTAXKAbIH, XaHa Typaepi anbiHAbl. TPUKOTaX
KYPbIZIbIMbl 3/1€MEHTTEPIHIH, TPUKOTaX KaliManapblHbIH, NapameTpaepi MmeH GU3nKanbiK-
MeXaHMKa/bIK KacueTTepiHe acep eTy 3aHAbl/IbIKTapbl OpHaTbl/IFaH. KMbICTbIpbINFaH epimai
TPUKOTAXK YLWIiH i/IMEeKTeri KiNTiH, y3bIHAbIFbIH KbICKAPTY apKblabl aya OTKI3riwTik
KoadpoduumentTepin 30% (46,3-66,9 cm3/cm® cek) peiin TemeHgeTyre 60MaTbiHb
aHbIKTaNAbI.

Mnow  epimi  HerisiHAe TOKbINFAH  KUbICTbIPbIIFAH  TPUKOTaXKAblH ~ BeTTiK
TbIfbI3AbIFbIHbIH TOMEHAEYiIHE iNMeK bafaHaapbiH OTKI3in )Kibepy apKbl/ibl Aa KO KeTKisyre
601aTbIHbI aHbIKTaNAbl. TPUKOTAXKAbIH, BETTIK ThIFbI34bIFbIHbIH, TOMEHAEYiHe Heri3ri TOKyAbl
©3repTy KaHe epiMAi KMbICTbIPY apKblNbl KON KeTKi3ineTiH agictep eH, Tvimai 6onbin
Tabblnaabl. Byn aaictepai KoNAaHy TObIK NAKOLWNEH CaNbICTbIPFAHAA TPUKOTAXKAbIH, OETiHiH,
TbIfbI3AbIFbIH 1,5-2 ece, an Kenemaj ToiFbi3gblfblH 15-20% a3anTyfa MyMKiHAiIK 6epeai. byn
peTTe TPUKOTAXK B3iHiH Tayap/iblK TYPiH KaHe KOofapbl cana KepceTKiWTepiH cakTangbl.

Tipek ce3gep: TPUKOTAX KalManapbl, Kypbl/ibiMbl, KUbICTbIPbI/IFAH epimaep, natoLw
TPUKOTAXK, KeNemMfiK TbIfbI3AblK.

¥K.C. PaxmaHoBa?, 3.E. Capbibaesa’
ITapasckuli pecuoHanbHbiii yHusepcumem um. M. X. Aynamu, 2. Tapas, KazaxcmaH

CNOCOB MNONYYEHNA PUCYHYATOIO N/IIOLWIEBOIO TPUKOTAXA

AHHOTauma. B paboTte npuBoaATcA HoBble cnocobbl 06pa3oBaHUA PUCYHKA MpU
BbipaboTKe  NAOWeBOro  TPUKOTaxka Ha  ABYXQOHTYPHbIX  MalunHax. Lenbto
uccnenoBaTenbCko paboTbl ABNAETCA COBEPLUEHCTBOBAHME TEXHONOMMU BblIPabOTKM
TPUKOTAXKHbIX NONOTEH.

B pe3ynbTate NpoOBeAEHHbIX 3KCMEpPUMEHTANIbHbIX  PaboT  uccnefoBaHbI
TEXHO/I0rMYECKME BO3MOXKHOCTU COBPEMEHHOM NI0CKOBA3aNAbHOM MawuHbl LIBRA 3.130 n
MoNy4yeHbl HOBble BMAbl KOMOWHWPOBAHHOrO TPWMKOTaXka Ha 6ase nAaoWeBOro
nepenieTeHus.
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YcTaHOBNEHbl 3aKOHOMEPHOCTU BJ/IMAHUA 3N1EMEHTOB CTPYKTYPbl TPUKOTaXKa Ha
napameTpbl U GU3NKO-MEXaHUUYECKME CBOWCTBA MOJOTHA TPUKOTAXKa. YCTaHOB/EHO, YTO
Ko3bPMUMEHTbI BO3AYXONPOHMLAEMOCTU MOMKHO CHU3UTL A0 30% (46,3-66,9 cm3/cm?-cek)
ANA KOMBMHMPOBAHHOIO MNJIOWEBOr0 TPUKOTaXKa 3a CYeT YMEeHbLUeHUA AJIMHbI HUTU B
netne.

Ha ocHoBaHMM NpoBefeHHOro aHa/aM3a napameTpoBs, BbipaboTaHHbIX MONOTEH
NAOWeBOro TPUKOTAXKa, YCTAHOBNEHO, UYTO YMEHblLUEeHVWE MNOBEPXHOCTHON MAOTHOCTU
NAOWeBOro TPUKOTaXKa MOXKHO  AOCTMYbL  Pas/IMYHbIMKM - cnocobamu. Hawnbonee
3bbEKTUBHBIM ABAAIOTCA CNOCO6bI, MO KOTOPbIM YMEHbLUEHME NMOBEPXHOCTHOW MAOTHOCTU
TPUKOTAXKA JOCTUrAETCA NyTEM U3MeHeHMA 6a30BOro nepensieTeHna U KOMOMHUPOBAHUEM
nepenneteHuit. Micnonb3oBaHMe 3TUX CNOCOOOB MO3BONSET YMEHbLINTb NOBEPXHOCTHYHO
NAOTHOCTb TPUKOTaXKa B 1,5-2 pasa, a 06bemHyto NAOTHOCTb Ha 15-20% no cpaBHeEHUIO C
NOJIHbIM NtOWeEM. TPUKOTaXK MPU 3TOM COXPaHAET TOBAPHbIN BUA, U BbICOKME NOKasaTenu
KavecTBsa.

KnioueBble cnoBa: TPUKOTAaXKHble MONOTHA, CTPYKTypa, KOMBMHMpOBaHHOE
nepenneTeHue, NAOWEBbIN TPUKOTaXK, 06bEMHAA NAOTHOCTb.
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COBPEMEHHBIE ITIOAXOJbI K 2OPMHAPOBAHUIO
KOHKYPEHTOCIIOCOBHOH ACCOPTUMEHTHOHU MATPHUIIbI
JJIAA HIBEUMHOTI'O ITPEAITPUATUA

AuHoTanusi. B cratbe pacCMOTpEH OJIMH U3 BaXKHEHIINX MHCTPYMEHTOB BHIXO/a Ha
PBIHOK HapoOJHBIX TOBapOB aCCOPTUMEHTHOM Marpuusl npeanpustus. Ha npumepe
KOHKPETHOTO IIBENHOTrO MPEANPHUATHs, PACCMOTPEH IMPOLECC CO3MaHHUS ACCOPTUMEHTHON
MaTpHulbl B BUAC KaAICYJI.

KiroueBble C/10Ba: acCOPTHMEHTHas MatpHlla, Karcyna, 0a3oBbIi rapaepo0,
esieBast ayAuTopus, CTUiIb casual, mxuHcoBas Moaa, 3d mpuMepka.

Yupanuesa, B.U. Cosepemennvie nooxodvl K HopMupoanuio  KOHKYPEHMOCHOCOOHOU

% accopmumenmnou mampuysl 015 wieetino2o npeonpusmust [Texem) | B.H. Yupanuesa, K.b.
Baioicanosa // Mexanuka u mexnonozuu / Hayunwviii scypnan. — 2023. — No2(80). — C.117-
124. https://doi.org/10.55956/0GPT5279

BBenenue. Ilo Mepe uHTErpaniyi B MUPOBOE IKOHOMHYECKOE MTPOCTPAHCTBO
HauOoJiee OCTPO OIIyInaeTcs o0Ias MnpodiieMa MOJABISIONIETO OOJBIINHCTBA
mIBeWHBIX — mpeanpuatuii  PecryOnmumku — Kasaxcran, a WMEHHO — HH3Kas
KOHKYPEHTOCIIOCOOHOCTh ~ BBIITyCKAaeMOW  MPOAYKIHHM TIO0  CPaBHEHHIO C
AHAJIOTUYHBIMU TIPOU3BOIUTEISIMHU B IPYTHX CTPaHAaX.

B mporpammuaom nmokymente IlpaButenbctBa PecnyOnuku Kazaxcran
«[Iporpamma pa3BUTHS BHYTPHCTPAHOBOM IIEHHOCTH U SKCIIOPTOOPHEHTUPOBAHHBIX
npousBoAcTBy Ha 2022-2026 Trompl, ObUIa TIOCTAaBIE€Ha OCHOBHAs IIEIb,
HampaBjeHHAas Ha pacIIUPEHHE HOMEHKIATYpPhl TMPOMBINIICHHBIX TOBApOB,
BOCTPEOOBAaHHBIX Ha BHYTPCHHEM M BHEIIHEM PBIHKAX, MYTEM Pa3BUTUS 0a30BBIX
ycioBuid...» [1].

B cnoxuBmHXCS YCIOBHSX Ha COBPEMEHHOM PBIHKE OJIEK[BI, OOJBIIYIO
JIOJIF0  KOTOPOT'O  3aHMMAaeT WMIIOPT, BO3MOXHOCTBIO JJISi  BBDKHUBAHUS
OTEUYECTBEHHOTO IIPOU3BOTUTES SIBIISIETCS:

- TIEPEOIICHKA CUCTEMBI (PYHKIIMOHUPOBAHHMS U COBEPILICHCTBOBAHUS METO/IOB
CTPATETUYECKOTO YIPABICHUS TIPEANPUATHIH;

- IPUBJICUCHHE U yACPKAHUE KIUCHTOB;

- cIIeNaTh MPEUIOKECHUE JJIs1 KITMEHTa HHTEPECHBIM U UHTPUTYIOIINM, YTOOBI
OH KYyTIHJI TIPOTYKT.
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OmarM W3 pelieHuid BBINIEHA3BAaHHBIX IMPOOJIEM TPEANpUATHS Ha
COBPEMEHHOM JTaIle SBJISCTCS PAYUOHATbHAS accopmumenmuas mampuya [2-3].

PanmonanpHas acCOpTUMEHTHAsI MaTPHIIA IPENPUATHS pa3padaThiBacTCs HA
MEPCIEKTUBY U MPEyCMATPUBACT PEIICHHUE CACAYIOMUX MPUHLIUIUATIBHBIX 33]1a4:

- ONTHUMH3AIHIO CTPYKTYPHI TpeiaraéMbIX TOBApOB BOOOIIE M C TOYKH
3pEHUS MPUHAJICKHOCTH UX K PA3IMYHBIM CTAJIUSM KU3HEHHOTO [UKJIA;

- pa3pabOTKy U BHEIPCHHUE HA PHIHOK HOBBIX TOBApPOB;

- obecrieyeHne KauecTBa 1 KOHKYPEHTOCIIOCOOHOCTH TOBapOB;

- IPUHSTHE PEUICHUH, CBI3aHHBIX C PRIHOYHOM aTpHOyTHKON TOBAPOB.

AccopTUMEHTHasT MaTpuila — HE 4YTO HHOE, KaK CIIHMCOK KOHKPETHBIX
MTO3UIINH, KOTOPBIE CTPYNIAPOBAaHBI MO MapaMeTpaM, ONpeAelieHHBIM YCIOBUSIMHU
paszpaboTaHHOTO 3apanee anroputMa. K TakoBBIM MOXXHO OTHECTH CaMble
Pa3HOOOpAa3HBIC XapaKTEPUCTUKU TMPOJYKTa, HANPUMEpP MaTepuai, I[BETOBYIO
rammy, pa3Mep 4 T.JI.

AHanu3 acCOPTUMEHTHBIX MAaTpPHII MPOIIEANINX TEPUOJOB AACT OTBETHl Ha
MHOTHE BOIIPOCHI:

- CE30HHOCTb;

- HOMEHKJIATypa;

- KOJIMYECTBO;

- ce0EeCTOMMOCTE;

- IJIaHUpyeMas [IeHa ¢ y4eTOM CKHUJIOK.

YciaoBus U MeToAbI UccienoBaHus. Llenbio0 MPOBEACHHOTO HCCIIEIOBAHUS
SIBJSUIACh  TOAJIEPIKKA TMPEANPHUSITHS U YCIEIIHOE paCHIMpEeHHUE IIBEHHOTrO
MPOU3BOCTBA HA TEPPUTOPHH 00JACTH C HU3KUM ITOPOTOM MPOU3BOIUTEIHLHOCTH,
METOJIOM pa3paboTKH acCOPTUMEHTHON MaTpuiibl o 3aka3zy TOO «A.V. Group». Ha
CETONHAITHUA [I€Hb TpPH BBEIOOPE aCCOPTUMEHTHON MATpHIlbl, KOMILUIEKCHBIM
pelIeHuEM TSl TIPEANPUATUN JIETKOW MPOMBIIUIEHHOCTH SIBISIETCS Kamcyina [4].
KarcynpHb1il Tapnepod — 3T0 KOJUIEKINS KOMIUIEKTOB M3 HECKOJIBKUX OCHOBHBIX
aKTyaJlbHBIX TIPEIMETOB ONEXMbI, He BBIXOASAmUX U3 Moasl [5]. Ilo maHHBIM
COIMAIbHO-MApKETUHTOBOTO aHalln3a, MOKyHaTelu MPEeANOYUTAIOT MpHOOpeTaTh
BEIIM KOMIUIEKCHO W HE CMOTpPS Ha CJICAOBAaHME MOJHBIM TEHICHITUSM,
PYKOBOZCTBYIOTCSI B MEPBYIO OYepenb HEOOXOIUMOCTBIO, COPMHUPOBAHHON MO
BJIUSTHUEM PacCpPOCTPAHCHHBIX )KU3HCHHBIX CUTYaIIH.

TOO «A.V. Group» cTabHIIbHO Pa3BUBAIOIIASICS KOMITAHUS B 00JIACTH JISTKOM
MMPOMBINIUIEHHOCTH W pacrioyiokeHa B T. Capanp Kaparanamackoit oOmacty.
OCHOBHBIM aCCOPTUMEHTOM TMPENPUITUS SBISIETCA CHeNoAexkaa U (GopMeHHAS
OlleXk/a, 3aKa3pl Ha KOTOpBIE TMpPEANpHATHE TOJNydaeT dYepe3 ydacTue B
rOCy/IapCTBEHHBIX 3aKyIKaX W TeHJepax. Takas opraHuzaius Mpou3BOJCTBEHHOTO
rpoliecca He T03BOJIsIeT CPOPMHUPOBATH CTPATETHIECKUN MTPON3BOACTBEHHBIN TUIAH
U CIOKHOCTA BO3HUKAIOT C TEKYIIUM TPOU3BOJCTBEHHBIM IUIAHOM, TaK Kak
CTaOMJIBHOCTh PA0OTHI 3aBUCUT OT Takux (HAaKTOPOB KakK: IMOCTABIIUKH ChIPHS,
KadecTBeHHast pab0Ta JOTUCTUIECKUX KOMITAHUN U MHOTHX JIPYTHX.

Kommnanus ocnoBana B 2014 rtomy, um 3a 7 neT 3apeKOMeHIOBana ceds
HaASKHBIM MapTHEpoM. [IpeanpusTue OCHAIIEHO COBPEMEHHBIM 000PY/I0BaHUEM,
MIPY TIPOU3BOJICTBE HCIIONIb3YETCSI KAYECTBEHHOE CHIPBE, COTPYAHHUYECTBO MPOXOIUT
TOJIBKO C TIPOBEPEHHBIMH W HaA&KHBIMH TapTHEpamu. KpamuduiupoBaHHBII
TIEPCOHAJT CBOEBPEMEHHO MPOXOIUT OOyYEeHHWE HOBHIM HABBIKAM W ITOBBINICHUE
npohecCHOHaIbHBIX 3HAHUH.

ToBapsl JErkoi MPOMBIIUIEHHOCTH W3TOTABIUBAIOTCS C COOIOJCHIEM BCEX
HOpPM M craHaaptoB. Jlojid TIPOM3BOJICTBA JIETKOW MPOMBIILJIEHHOCTH B
Kaparanguuackoii o6iactu coctaBisier 6,9 MIIpA. TeHre M 3aHUMAaeT 8-€ MECTO 110
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KOJINYECTBY MPOM3BOJCTBA B PETMOHAX, a JJISl 3aKPBITHSA MMOPOra 3KOHOMHUYECKOU
0e30macHOCTH, KaXKaast 00JIACTh JOJDKHA TPON3BOANTE MUHUMYM Ha 7,9 MIIp/I. TEHTe
[6].

Ananu3 koukypenuuu. Ha nganneiii MmomenT B KaparananHckodr obmactu
HacuuThIBacTCs 14 mBelHbIX hadpuk, 9 u3 HUX HaxomaTcs B ropoae Kaparanma u 5
3a ee npeJesamH.

l'opon Kaparanga wHacuuteiBaeT Oonee 1000 MarasuHOB — OJEKIIBI,
OCHOBBIBASICH Ha ONPOCE UHCANAEPOB, CPEIU CaMbIX MOMYJISPHBIX Mara3uHoB IS
Hacenenust: 4 cezona, Ostin, Defacto, Koton u GloriaJean’s. [TotpedutessiM y1o0HO
MOWTH B MECTO CKOIUICHHS Mara3MHOB, YTOOBI OblIa BO3MOXXHOCTH B KOPOTKHE
CPOKHM PaccMOTPETh MHOXECTBO BAPHAHTOB, CIIEOBATEIbHO B Topone Kaparanma
JYYIIMM PaCIOJIOKEHHEM Il TOYKM MpPOJaX OyIeT TOProBO-pa3BieKaTeNIbHbIN
ueHntp «Taupy.

Pe3yabTaThbl HCc/Ie10BaHUI M 00Cy:KIeHUe HAYYHBIX pe3yJbTaToB. s
MOCTPOCHUS aBaTapa KIMEHTa U aHAIM3a ero MPeANouTeHUH ObLI IPOBEACH ONPOC
LEJIEBOI ayJUTOPUHU.

B xoxe uccnenosanus Ob110 omporieHo 106 pe3neHTOB B TeueHUH (eBpas
2022 roma ¢ ucrons3oBanneMm google-dopmer. 13 wux 75,5% skenmmu u 25,5%
My>X4rH. Bo3pacTHas rpynna pecrionaeHToB oT 21 roga no 30 ner.

I'eorpadus uccrenoBanus — r. Acrana, r. AnMarel, r. Okudactys, r. Cemeii,
r. Ycrp-Kamenoropek, r. IlaBnogap u 1.4.

B pesymprare wucciemoBaHus — ObIIM  OIpeneNieHbl  (U3UYECKHUE
XapaKTePUCTUKU PECTIOHACHTOB.

Cpenu ONPOIICHHBIX PECIIOHACHTOB MYXKCKOTO IM0Jla OTHOCST CeOS K THUITY
¢urypsr: 42,3% «psiMOyroibHUK», 30% K «mepeBEpHYBIH TPEyrodbHHUK» (T.C.
00XBaT TavH, TPYIU U Oeep MPaKTUIECKH WICHTHUYCH).

Bec y 34,6% pecnonneHToB Mykckoro moia 60-70 xr, Ha ocraBmuecs
kareropuu 55-60 kr, 70-80 kr, 80-90 kr, 90-100 kr otHocutcs mo 15,4%. Poct y
OCHOBHOI1 Macchl pecrioHeHTOB 6osee 170 cm, y 50% ot 170-180 cm, y 34,6% 180-
190 cm. YUto KacaeTcss PECHOHICHTOB MXEHCKOro mojia, y 34% tum Qurypsl
«TIECOYHBIE Yachl», TO €CTh 00XBAT rpyau u Oeaep Oonblie ooxBaTta Tanuu. Bec y
43% pecnoHneHTOB >keHckoro mona 45-55 kr, y 50% Bec OGomee 55 kr. VY
OonpimHCTBA xeHIHH oT 21 10 30 net poct 160-170 cm.

B pesynbrarte mccienoBaHus YCTaHOBIEHO, YTO HanOoJee MOMYJSPHBI TPH
CTUJICBBIX HarmpaBieHus: Street casua, sport casual 1 MuHMManMcTHYHbIH Ccasual.
Cpenu cambIX MOMYJSIPHBIX OpEeHIOB IieNeBOM ayauropuu: Zara, Stradivarius,
Adidas, Nike, Bershka, H&M. VYuursiBas uHpOpMAIMIO OT HHCAHIEPOB T.
Kaparanppl, nenesast aynutopust mpuoopeTaet uznenus y openios: Gloria Jean’s, 4
ce3oHa, Ostin. ONTUMaNbHBIM COYETAaHUEM [0 MHEHHIO PECIIOHJACHTOB SIBIISIFOTCS:
KPOCCOBKH, JKHHCOBAs KypTKa, KO)KaHasi KypTKa, BOAOJa3Ka, TOJICTOBKA, CBUTEP,
py0aiika u muKaK.

bazosrie MHUHUMAJIUCTUYHBIC JKHUHCOBBIC n3aciivsa SABIIAOTCS
NPEUMYIIECTBEHHBIM  BBIOOpOM  meneBol  ayautopud. s MyXuuH
MIPEANOYTUTENBHBl JUKUHCBL MPSMOTO KpOsl, CpPEeIHEHW NOCAIKUM M JUIMHBL. Jlns
JKEHIIMH JKUHCHI NPSIMOTO KpOs, 3aBBIIEHHON MOCajku M cpeaHei juuHbl. [lo
ompocy 82% pecroHIeHTOB MYKCKOT0 Tosa 1 51% >KeHCKOTo 1ojia MpearIoYuTaroT
oJleXXay uepHoro 1seta. OcOOEHHOCTH MPEANOYTEHHS CHITYITa 3aKII0UaeTCS B TOM,
YTO MYXYHMHBI IIPEAIIOYHUTAIOT CBO6OJIHI)II>'I, a JKCHIIUHBI HOHprHJ’IeFaIOIlIHfI.
Pe3ynprarel 00paboTKH ONpoca MPOBOAMIUCH C UCTIONb30BaHHEM Joogle-popmebl.

Ha ocHoBaHnu npoBeieHHOro aHajdu3a ObUTH CPOPMUPOBAHBI TPEOOBaHHS K
IIPOEKTUPYEMOI1 KaICyJIe:
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- KarcyJia J)KHHCOBON MOJIOAEKHOM ONEXK MBI,

- CE30H: OCEHb-BECHA/ JEMUCE30HHAsI KOJUIEKLINS;

- IOJIOBO3pACTHAsI TPYINa KOJUIEKIUH: MYKUYUHBI U >KeHIIUHEI 0T 21-30 ner,
npoXxwuBaromue B ropoae Kaparanaa.

[Torpeburenbckue, TEXHUKO-I)KOHOMUYECKHE TPEOOBAHUS K KOJUICKLUH:

- cTiuts casual u sport-casual;

- u3zenvs 0a30BOro rapaepoda;

- IBETOBOE PELICHUE: IPEUMYIIECTBEHHO YepHBIE U Oa30BbIC 1IBETA,;

- HanOoJsee BaxXeH KOM(OPT, MPaKTUIHOCTh ¥ ICTETUYHOCTD U3EIIHS;

- IPEUMYIIECTBEHHO MPSIMOU CHITYST OJICHKIBL;

- CPenHsIs AJIMHA JPKUHCOB;

- TpaHcOpPMUpPYEMBIE NETANN OJEKAbI;

- aKUEHT Ha HAIIMOHAJILHOM CTHIIUCTHKE.

XapakTepucTHKa CTHJEBBIX YepT: MPEUMYLICCTBEHHO KOM(OpTHas,
cBOOOJHAS OAEXK A IIPSIMOTO CUTy3Ta. CTHIIEBBIE 3aKOHOMEPHOCTH IIPEICTAaBIICHBI B
U3IENUsIX TEMHO-CHHErO JKHMHCOIOJOOHOrO Marepuana, B akceccyapax ¢
HAIMOHAJBLHOM CTHIIMCTUKOM, B IPEUMYIIIECTBEHHO 0a30BOM (pacoHe W3/Ienni.

[Ipennoxens! 3 G10ka MOMIENEH KAICyIl JHKHHCOBOW MOJIOICKHON OJIEK/IbI B
crute casual, 1 myxckoii, 1 sxernckuii, 1 yaucekc (puc.1-3).

I[lpu nmonbope MarepuanoB, OCHOBHOW aKIEHT TNPUXOIUTCA  Ha
JDKMHOCOBOTIONOOHBIE TKaHW B KoJulabopalMyd B Karcylle C TPUKOTaKHBIMH,
KypTOYHBIMM M IUIALIEBBIMM MaTepuaiamu. JKMHCOBas TKaHb W MaTepHal
UMerolllee BHEUIHWE CXOJCTBA OBbLIM BBHIOpaHBl OCHOBHBIMH MaTepUalIaMH
KOJUIEKIIMH, TaK KakK aHaam3 MOIHBIX TeHaeHmuii 2022-2023 roaoB mokasal
BOCTPEOOBAHHOCTH PKUHCOBON OZICKBI.

[Ipu pabGote Hax KamcyaamMy acCOPTUMEHTHOW MaTpPHLBbI, IUISI MCKIFOUEHHS
NpPUMEPOK, HamH Oblla WCIOJIb30BaHA TNpOrpaMma «IJIEKTPOHHBIH MaHEKEH)
JULIVI, «koropas mpenctaBmsier coboil BHpTyanbHyto 3D mpumepky
paszpaboranHbix B Tporpamme «KoHCTpykTop» Mogenei». Mcmomb3oBaHue
mporpaMMbl  «DNIEKTPOHHBIH MaHEKEH» IMO3BOJHUIIO TPOBEPUTH NPABHIBLHOCTD
Oanmanca pa3pa0OTaHHOW KOHCTPYKIIMM, TaK Kak TMpHUMEpKa B Tporpamme
MPOMCXOJUT Ha BBICOKOM YPOBHE PpEATUCTUYHOCTH, YUUTHIBAasl CJIEIYIOLIHE
¢akropsl, Kak [7]:

- (hu3nveckre CBOICTBA TKAHU;

- B3aUMOJICHCTBUE TKaHU C MAaHEKEHOM;

- BU3yaJIbHBIE CBOICTBA MAaTEPUAJIOB.

Pexxumbl npocMoTpa:

- BU3yaJIbHasl OLIEHKA M3/1eNus;

- mo00p PUCYHKA,;

- olleHKa OajaHca M3/IeIns;

- MPOCMOTP HPHUITYCKOB HA CBOOO Ty 00JICraHus U3CITHS;

- BO3MOYKHOCTh YBHJICTb pacripeieieHie HanpsukeHuid B Tkauu [7] (puc.4).

[onHas cebecTONMOCTD U31EIHUIH ACCOPTUMEHTHOM MaTPHUIIBI B BUE 3 KaIICYJI
JOUKUHCOBOM MOJIOZEKHOM OJeXkIbl B cTHiie Casual, B koimyecTBe 22 W3JENHNN,
coctaBmwio cymmy B 1 029 231,15 Tr.

[TpubsLnb cocraBnsget ot 25 10 55% B 3aBUCUMOCTH OT BHIOPAaHHOM MOJIEINH,
KOHKYPEHTOCITOCOOHOCTH M3JICIHS OT MOJTHON ce0eCTOMMOCTH.

Ha pucynke 5 mpuBeneHbl Qortorpaguu TOTOBBIX H3AEIHHA W3 KaICyd
JKUHCOBOM MOJIOJICYKHOM OJIeX IbI B cTHIIEe Casual.
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-

Puc. 2. Biiok My»KCKO# ofex bt

Puc. 3. biok ontex bl YHHCEKC
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3aknawuenune. TakuM 00pa3oM, B JaHHOM HCCIICIOBAHUU OBLIU TMOJyYEHBI
CIEAYIOLINE IPAKTUYECKUE PE3YIIbTaThL:

- Ha OCHOBE YKOHOMHYECKHX M MapKETHHTOBBIX MCCIIEIOBaHMNA pazpaboTaHa
accopTuMenTHasa Matpuna as npeanpustus TOO «A.V. Groupy, cocTosias us3 3
KarcyJs JUKHHCOBOW MOJIONEKHON OJekIbl B cTHiae Casua B Buae 22 TOTOBBIX
W3METIUH, YTO NOATBEPKIECHO AKTOM BHEAPEHUS;

- pa3paboTaHbl KOHCTPYKIIMU M3/ICTHI CO CheMHBIMY U B3aMMO3aMEHSIEMbIMU
JIETAIIAMU;

- ACTIONIb30BaHa coBpeMeHHa 3D mporpamMma MOAEIMPOBAHUS OAEKIBI, KaK
METO/I TPE3EHTALMHU U MTPOJABUKEHUS TOBAPOB;

- BHEJPEHHE Ka3axXCKOM HApOJHOW CHMBOJMKH B AU3allH COBPEMEHHOU
OJICKBL;

- ACCOPTUMEHTHasT MAaTpHULla B COCTABE HMMEET TOBAPBI-TOKOMOTHBBI —
JUKMHCHI; COITyTCTBYIOIIME TOBAphl — (yTOOIKHU, pyOalTKy, KapAUTaHbl; CTaTyCHBIC
TOBapbI — TPEHYbI; TOBAPHI-3aMEHHUTEIH — OOMOEPHI ¥ KOXKaHBIC KYPTKHY;

- HaJIM4KE B ACCOPTUMEHTHOM MaTpULIEe BCEX BUIOB MIEPEUNUCICHHBIX TOBAPOB
JIACT BO3MOXHOCTh YJOBJIETBOPUTH MOTPEOUTENST U BO3MOXKHOCTH HPEIIPUATHIO
BBINTH Ha PHIHOK HAPOJHBIX TOBAPOB OTECUECTBEHHOH KOHKYPEHTHOCIIOCOOHOM
MPOIYKLUU;

- pa3paboTaHHAas KOJUIEKIMSI W METOJBI €€ TPOJBHKCHHUS IMPHUBEIN K
YCIEIIHOMY 3allyCKy M BBDKMBAHHIO KOHKYPEHTHOCIIOCOOHOTO MPEATPHUATHS Ha
PBIHKE.
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TITIH KSCINOPbIHbIHbIH BOCEKETE KABIZIETTI COPTUMEHT MATPULLACbIH
KANbINTACTbIPYAbIH 3AMAHAYU TOCINAEPI

AHpgatna. Makanaga XanblKTblK Tayap/aap HapbifbiHA  WbIFYAbIH,  MaHbI3Abl
KYPangapblHbiH, 6ipi KaCiNOPbIHHLIH, ACCOPTUMEHTTIK MaTpuuacbl KapacTblpblaabl. HakTbl
TiriH K3CIMOPHbIHbIH, MbICa/iblHAA Kancyna TypiHAEri acCOPTUMEHTTIK MaTpuuaHbl Kypy
npoveci yCbiHbIAbI.

Tipek ce3gep: aCCOPTMMEHT MaTpuuackl, Kancyna, Herisri rapaepob, makcatTbl
ayauTopus, KesaencoK CTUb, AXKUHCbI CaHi, 3D GUTUHT.

B.l. Umralieva?, Zh.B. Baizhanova?
IKazakh University of Technology and Business, Astana, Kazakhstan

MODERN APPROACHES TO THE FORMATION OF A COMPETITIVE
ASSORTMENT MATRIX FOR A SEWING ENTERPRISE

Abstract. This article discusses one of the most important tools for entering the
market of folk goods, the assortment matrix of an enterprise. On the example of a specific
sewing enterprise, the process of creating an assortment matrix in the form of capsules is
considered.

Keywords: assortment matrix, capsule, basic wardrobe, target audience, casual style,
denim fashion, 3d fitting.
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CUHTE3 U ®U3UKO-XUMHUUYECKHUE CBOMCTBA
HIIMUHEJBbHBIX M gFe204

AuHoraunusi. B paGore omucan cunte3 (eppura maruus (MgFeOa) 307b-Tenb
METOZOM, CTPYKTypa U3ydeHa METOJJOM peHTIeHoIu(ppakToMeTpudeckoro aHamusa (PDA),
MOp(OJIOTHS TOBEPXHOCTH HCCIEAOBAaHO C TOMOIIBI0 CKAHUPYIOMEH 3JICKTPOHHOU
Mukpockoruu (COM).

KiaroueBblie c10Ba: Marauii peppur, MIITHHENTb.

Cyeyp6exosa, I Cunre3 u (QU3HMKO-XHUMHYECKHE CBOiicTBa MmuHEIbHBIX MgFeOq

ﬁ [Texcm] | I. Cyeypbexosa, P. Kyoaiibepeenosa, A. Kepumbex, A. JKemrepzenosa Il
Mexanuxa u mexnonoeuu / Hayunoui ocypnan. — 2023. — MNe2(80). — (C.125-132.
https://doi.org/10.55956/YBQL 6527

BBenenue. MaruuTHble HIMUHENb (GEPPUTHBIC MATEPUAJIbI SIBISIOTCS
B&KHBIM KJIACCOM OKCHJIOB METAIUIOB, COJCPIKAIINX HOHBI TPEXBAICHTHOTO XKeje3a
¢ obmeii cTpykTypHOit popmymnoii: M2 *Fe®*Os (rme M = Mg?*, Co?*, Ni%*, Zn?*,
Fe?*, Mn? * ..)). lllnunensHble GeppUTH 0OJANAIOT YHUKATLHBIMA MATrHUTHBIMH
CBOMCTBaMHM, BBICOKOW YJIEIBHOH MOBEPXHOCTHIO, MMOBEPXHOCTHO-aKTHBHBIMU
y4aCTKaMH, BBICOKON XHUMHUYECKOW CTAOMIIBHOCTBIO, KOHTPOJHPYeMbie (HOpMBI,
pasmepbl. braromapsi CBOMM YHHKQJIbHBIM MArHUTHBIM, 3JIEKTPOHHBIM U
CTPYKTYPHBIM CBOMCTBaM, a TaKXe IOCTYITHOCTH W BO3MOKHOCTH MAarHUTHOTO
paszeneHus INUHENbHbIE (EepPPUTHI MPEACTABISIOT OCOOBIH HMCCICA0BATEIbCKHI
HHTEPEC M3-3a WX MPUMCHEHUSI B MYJIBTH JUCHUIUIMHAPHBIX 00IACTAX TaKUX Kak
¢usuKa, CHOMHTPOHWKA, OWOMeWMIMHA u MarepuanoBeneHue. lllnuHETbHBIE
(GeppuThl ABISIOTCS HAWIYYIIHNM KaTaau3aToOpoM Ui (POTOIIEKTPOXMMHYECKOM
OYHCTKU BOJBL, AJIsl 4ero Tpedyercs BhICOKasi afcopOiuoHHas 3()(GEeKTHBHOCTD U
ObICTpasi KHHETHKA TIpollecca. B mociemHue TOIbl MArHUTHBIE, ONTHYECKHE,
OMOJIOTHYECKHE M KaTATUTHYCCKUE CBOMCTBA IIMTMHEIEBBIX (DEPPUTOB TPHUBICKIN
BHUMAaHHE KaK YYCHBIX, TaK ¥ OOIIECTBEHHOCTH [ 1,2].

Martepuranbl Ha OCHOBE OKCHJA jKejie3a ObUIM B IEHTPE BHUMAHUS CPeIu
HAHOCTPYKTYPUPOBAHHBIX MAarHHUTHBIX MATEPHATIOB U OBLIH IMHPOKO M3YUYECHBI H3-
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3a JOCTYITHOCTH, HU3KOH CTOMMOCTH M 3KOJOTHUYecKOil Oe3omacHocTH. Panee
OImyONMKOBaHHBIE O0030pHI TIIATENBHO OOCYXTadl MarHWTHBIE MaTephalbl Ha
OCHOBE OKCHJa Xejeza Ay ouucTkh Boabl. Mccnenomarenbckas rpynma P.Xu
OIMHCHIBaeT ajcopONMOHHBIE W (DOTOKATATMTHYECKHE CBOWCTBA OKCHIA >Keje3a,
KOTOpBIE MHTEPECHBI I PEUICHHs YKOJOTHYECKHUX MPOOJIIEM NpPHU OYMCTKE BOJBI
[3], a rpynma Tang wccieayrOT HAHOYACTHMIBI OKCHAA JKelie3a C TOYKH 3PCHHUS
3¢ (HEeKTUBHOCTH  yHNAJICHUS W JECOPOIMHM  3arpsi3HSIONIMX  BEIICCTB,
BOCCTAHOBJICHHsI, arperandd W Tokcu4dHoctu [4]. I'pymma Li [5] omuceiBaroT
CHHTE3, CBOMCTBA M TPUMEHEHHE B OKPY)KAIOUICH Cpele >KelIe30COoAeprKalinx
marepuanoB. ['pynma Zhu [6] oOcyxnmaroT in-situ u ex-situ METOAbI CHHTE3a
MarHUTHBIX HAaHOKOMIIO3WTOB WM OMNHCHIBAIOT MX WCIOJIB30BAHHE TPH aIcOpOLU
TsOKENbIX MeTainioB. [ 'pymma Ngomsik [7] paccMaTpuBarOT METOJT CHHTE3a MUKPO U
HAaHOYACTHII, U3YYAIOT BJIMSHUE MArHUTHOW CUJIBI HA YacTUIBI U 3()HEKTUBHOCTH
ymaneHus: paauoHykiIuaoB. B tpymax Kaur m mp. [8] ommcanbl MeTonbl cHHTe3a
MarHUTHBIX HAHOYACTHI[ ¥ TMOCIEAYIONINEe AaHATUTHYECKHE TPHIOKEHUS.
Uccnenoparensckass rpymnna Ambashta [9] caenasia  0030p  TEXHOJOTHH
MarHUTHOTO Pa3JICJICHUS JJIsi OYMCTKHU BOJIbI. BOJIBIIIMHCTBO U3 3TUX 0030pOB ObLIH
COCpEeNOTOYCHBI Ha 00muX (hopMax MaTepHaIOB Ha OCHOBE OKCH/IA YKelle3a, B TOM
gucine rematutra (Fe2Os), wmarremuta (y-FeOs), wmarneruta (FesOs) w
HysbBanenTHoro xkeses3a (Fe®). B 3aBUCMMOCTH OT yCIIOBHH OKpY’Karomeil cpepl
HaHouacTHibl FezOs moaseprarorcs ¢pa30BBIM U3MEHEHUSIM B APYTUX OKCHAX, YTO
CYIIECTBEHHO BIIMSET HA MATHUTHBIC XaPaKTEPUCTUKU YACTHUI] U MOXKET MPUBECTH
K arperaiuu.

HanouacTuibl MIMUHENBHBIX (DEPPUTOB NPHUBJICKIM BHUMAaHHE H3-3a HUX
OoJiee CHIBHBIX MAarHUTHBIX CBOMCTB, 00Jjiee BHLICOKOM XMMHYECKOH CTOMKOCTH K
OKHCJICHUIO M OOJIbIIIeH TUIOMIAAM MTOBEPXHOCTH MO CPABHCHUIO ¢ HAHOYACTHUIIAMHU
okcuaa xenesa [10].

WnTepecnass cTpykTypa, BBICOKas TepMHYecKas, MeXaHWUYecKas W
XUMHUYECKasi CTaOUIBbHOCTh, OOJNbINas yaenbHas IDIOMalb MOBEPXHOCTH, BHICOKAs
MarHuTHas IPOHHUIAEMOCTh, HACTPAHMBACMOCTh B XMMHYECKOM  COCTaBe,
KOHTPOJIUpyeMasi MarHWTHas XapaKTepUCTHKA, KOPPO3MOHHAs CTOHKOCTh JaeT
BO3MOXXHOCTh OBITH BEChMa HMHTEPECHBIM NPEJIMETOM HCCIIEOBAHHS B MOCIIETHUE
roael [11]. Hampumep, npu npuMeHeHNH B KauecTBe aHojAa B Oarapesx (eppur
KoDaJibTa JIEMOHCTPUPYET BBICOKYIO TEOPETHYECKYI0 €MKOCTh 916 MA/T, wu
mo3ToMy (eppuUT KoOAIbTa M €r0 KOMITO3UTHI IIUPOKO MCTIONB3YIOTCS B KauecTBe
AHOJIHBIX MaTEPUAJIOB IPU M3TOTOBJICHUM KOMMEPUYECKUX JIMTUH-HOHHBIX OaTapeit
[12]. Bnaromaps MCKIOYHMTEIBHBIM aJCOPOIIMOHHBIM CBOMCTBAM IITHHEIbHBIC
(heppuThl TEPCIIEKTUBHBI JUIsl TIpUMEHEHHWs B KadecTBe ajcopbentoB [13],
naTaukoB [14], MarHWTHBIX ycTpoicTB [15], mepesapsbkaembix Oatapeit [16],
¢dorokaranuzaropos [17] u B Ouomeaunmne [18].

YenoBusi m MeToabl McciieioBaHnii. XuMuueckue Beulectsa. Hutpar sxenesa
(IIT) monarumpat Fe(NOs)s9H-0O, CASRN 7782-61-8, urcrora >99.95%, Aldrich
Chemistry; Hutpat Marnus rekcaruapar Mg(NOs)2-6H.0O, CASRN 13446-18-9,
gucrora >99.0%, Sigma — Aldrich; momuuaMIOBEI cripT (Mw~89.000~98.00) [-
CH,CHOH-],, CASRN 9002-89-5, wumcrora >99.0%, ammoHuii KapOOHAT
(NH4)2COs, CASRN 506-87-6, uncrora >99.95%, Aldrich Chemistry.

MeTtoapl McceN0BaHUI. DKCIIEPUMEHTHI 10 TU(GPAKIMA PEHTTEHOBCKUX
nydeit (XRD) nmpoBoauIIMCh C UCTIOIB30BAHHEM PEHTTEHOBCKOTO TU(PpPAKTOMETpa
RagakuSmartLab. W3o00paxkeHus ¢ TOMOIIBIO CKAaHUPYIOIIEH AJIEKTPOHHOM
Mukpockoruu (COM) Obutn 3anmcanbl ¢ ucnonb3oBanueM Carl Zeiss Crossbeam
540 co ckaHUPYIONTUM JIEKTPOHHBIM MuKpockormomM GEMINI 1.
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3onv-cenv cunmez MgFe O lnunenn MgFe,Os4 Obm momyueHsl ¢
UCIIOJIb30BaHueEM 30J1b-Tefib tporiecca [19]. K pactBopy Mg(NOs)226H20 (1,54 1, 6
mmouib) 1 (Fe(NO3)3*9H20 (4,85 1, 12 MMoITb) B qUCTHILTHPOBAaHHOW Boje (15 mur)
J00aBISIIM PacTBOPUMBIA Kpaxman (2 r, 6 MMOJNb) MU CMeCh NEpPEeMEIIMBAIN B
TeyeHue 15 MUHYT npu KOMHATHOM Temmepatype. Temmepatypy peakUuOHHOM
cMecn moBblmamm npuMepHo 10 120-140°C m cMech TepeMEIIMBAIA 10
MOJTy4eHUS] BBICOKOBsI3kOro kpacHoro Trens (MgFe). Ortor (MgFe)- rens
MPOKAJTNBAIM B CTATHYECKOM BO3[yXe MpH pa3iudHbIX Temreparypax (200-800°C)
B TEYEHHE 2 Y CO CKOPOCTBIO HAarpeBa 5 Ipaj/MHH C MOJIY4YEHHUEM IOPOIIKOB
MgFe;Os ¢ pa3ubiM pazmepom yactul] (T.e. TemiepaTypa npokanuanus (TII) ot
200 mo 800°C). [ns cpaBHEHUs KpYMHO3EPHHUCTHIM mopomok MgFe)Os Obin
MPUTOTOBJICH OOBIYHBIM METOJIOM CMENIaHHBIX okcuaoB. Kpatko, Fe:Os u MgO B
CTEeXHOMETPHUUECKOM COOTHOIIEHHH XOPOULIO IEpeTHpalii BMECT€ B araToOBOM
crynke u npokanuBanu mpu 850°C B TeueHue 24 4 B cTaTUUECKOM Bo3zayxe. s
UCCIICIOBAHNH CIIEKaHWs IOPOIIKM CMEUMBaIM ¢ 5% HACBHIIIEHHBIM BOJHBIM
pactBopoM mnonuBuHWIOBOTO crupta ([IBC) B KkauecTBe BCIOMOraTenbHOTO
CpeZCcTBa ISl TPECCOBAHMSL, a 3aTE€M MOPOLIKH MPECCOBAIH B TAOJICTKH.

PesynbTarel  MccaenoBanmii W ux  oOcy:xkaeHme. CTpyKTypHas
ocoberrocth MgFe O, oxapakrepmuzoBanel MetogoM P®DA (pucyHok 1) mpm
pasnuyHBIX Temmeparypax npokamuBanus (200°C, 400°C, 600°C, 800°C
COOTBETCTBEHHO). PeHTreHorpaMMa MmoKa3bIBaeT, 4TO MpH JIOOBIX TeMIeparypax
MPOKaTMBaHUs HAOJIOMAIOTCS XapaKTepHble KpUCTaumdeckue 20 muku ¢assl
¢deppuTa MarHus, KOTOpbIE OYEHb XOPOIIO coriacyroTcs ¢ gaHabpMu JCPDS 73—
1960 [19]. I1pu yBenuueHUH TEMIIEPATypS MPOKaIUBaHUs AU(PAKIIHOHHBIC THKU
YBEJIMUUBAIOTCA 3a CUET 0ojee BBICOKON KPUCTAJUIMYHOCTH U POCTA Pa3MEpoOB
kpuctaumrta. l[lomydeHHsie 00pasipl  00JamalOT BBICOKOW  YHCTOTOH W
OJTHOPOJIHOCTHIO.

5000 - — 200°C
—— 400°C
4500 - —— 600°C
—— 800°C
4000 -
3500 -
&
S 3000 -
O
&)
2500 -
2000 - n
1500 A
1000
T T T T T
20 40 60 80 100
2Theta
Puc. 1. PentreHonpakToMeTpUIeCKUN aHAIN3 IITHHEIBHBIX (PeppUTOB MAarHHs
MgFeO4

Mopdonoruueckue ocodenHocty MgFe,Os Takke H3ydeHBI € MOMOIIBIO
COM-u3o6paxennii (puc.2). Ha pucynkax 2 a, 6, B, T mokazansl SEM-
M300pakKeHUsT HAHOCTPYKTYPHBIX IIIHUHEIBHBIX ()EPPUTOB MArHUSI TIPU PA3THIHBIX
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temrieparypax mpokamuBauus (200°C, 400°C, 600°C, 800°C cOOTBETCTBEHHO).
Pa3smepsr kmactepoB coctaBmsior B cpemHeM 20-40 M. Taroke BHAHO, YTO
KJIACTEPhI UIMEIOT 0OJICe CIOXKHYIO0 U OKpyTIieHHYI0 opmy [20]. MukpocTpykTypa
MOBEPXHOCTH TPEJICTABISACT COOOM TOHKYIO CTPYKTYPY B BHIE OKPYIJIOTO 3€pHa C
HX arjoMepaTaMd M MelpyadmMMu  nopaMmu. IIoBEpXHOCTHBIA  cioM
MHUKPOMETPOBBIX BBICTYIIOB, & TAKXKE [OP PABHOMEPHO MOKPHIT TOHYAHIIINM CI0EM
HaHovacTHl cpeaHuM pazmepom 30...60 am. Kak BuaHO U3 pucyHke 2 6, heppHuThI
00pa3yroT MEeCTHYTONBHYIO CTPYKTYpy mpH ycinoBuu pH=6, (=0,331mV, 400°C u
YacTHUIIBl pacnpenensoTcss paBHOMepHO. COM u300pakeHus! MOKa3bIBAIOT, YTO
00pasiel  cuHTe3upoBaHbl npu ycioBusax pH=7, (=0,153mV 600°C u pH=8,
=0,002mV, 800°C cocrosT U3 chepruecKixX HAHOYACTHI] TPABHIBHOM (GopMbI Oe3
KaKoW-TM00 cUrHaTypbl (ha30BOM arioMeparyy, MEHBIINE KPHUCTAUIUTHI UMEIOT
pa3mepbl MeHee 100 HM (pUCYHKH 2 B, T).

Puc. 2. COM-u3o0pakeHus nimuHenbHbIX GpepputoB maraus MgFe:Oy
(a-200°C, 6 -400°C, B - 600°C, r - 800°C).

3akaouenue. B naHHol paboTe YCIEIIHO ObLIM CHUHTE3UPOBAHbBI IIMMUHEIH
MgFexOs ¢ mnomMomplo 30Jb-T€Nb Tpolecca, HW WX CTPYKTYpPHBIE U
Mopdorornueckue 0coOEHHOCTH OB 0XapaKTePU30BAHEI C ITOMOIIHIO aHATTN30B
PDA u COM. B POA cuHTe3upOBaHHBIX 00pa3llOB BCE UKW COOTBETCTBYIOT
METAJLIMYECKUM (peppuTaM, a HCCIAeayeMble 00pasipl MPEACTABIAIOT CO00
MOJIMKPUCTAJUIMYECKUE ~ HAHOpa3MepHble  CTPYKTypel.  COM-m300pakeHUs
Ka4eCTBEHHO TMPEJCTABISIOT MEXK3EPEHHYI0 SUYCUCTYIO TMOPHCTYI0 CTPYKTYPY
(beppuToBBIX HAHOKOMTIO3UTOB. COM-M300pakeHUsT IEMOHCTPUPYIOT OJIMHAKOBOE
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pacmpesesicHHe pa3MepoB 3epeH QeppuramMu MarHus. l[lomydeHHbIe (GeppUThI
MMEIOT MEHBIIIE TIOP U CTEP)KHE0Opa3Hyro GopMy.
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Abstract. This paper describes the synthesis of magnesium ferrite (MgFe204) by

the sol-gel method, the structure is studied by X-ray diffraction analysis (XRD), and the
surface morphology is studied using scanning electron microscopy (SEM).
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MULTI-CORE SHELL NANOPARTICLESFOR EFFICIENT
REMOVAL OF NITROPHENOLSFROM CONTAMINATED
STREAMS

Abstract. This study aims to investigate the application of multi-core shell
nanoparticles in heterogeneous Fenton processes for efficient remova of specific
nitrophenols (2 and 4-nitrophenol) from contaminated wastewater. The synthesis of
superparamagnetic magnetite (Fes04) was achieved through solution combustion synthesis
(SCS) using acitric acid and iron nitrate solution. The mFe;O4s@C catalyst was obtained via
an adapted Stober procedure. The material was characterized to identify specific chemical
compositions rel ated to the formation of the multi-core shell desired architecture. The carbon-
coated catalyst exhibited superior performance compared to the bare core catalyst, leading to
notable increases in the removal of 2-NP and 4-NP. Moreover, the decomposition of H20-
was significantly enhanced, indicating the system's potentia in efficiently breaking down
hazardous compounds. The findings of this study highlight the tremendous potential of the
system as a highly effective and viable aternative for the efficient cleansing of contaminated
streams polluted with 2-nitrophenol and 4nitrophenol.

Keywords. multi-core shell, nanoparticles, cwpo.

Slva Adriano S, Diaz de Tuesta Jose L., Gomes Helder T. Multi-core shell nanoparticles

% for efficient removal of nitrophenols from contaminated streams // Mechanics and
Technology / Scientific  journal. - 2023. - No.2(80). - P.133-141
https://doi.org/10.55956/AI0C3232

Introduction. In recent years, industrialization and urbanization have led to a
significant increase in pollution, posing a severe threat to the environment and
human health [1-5]. Among the pollutants, nitrophenols, known for their toxic and
potentially carcinogenic properties, are commonly found in wastewater from
industries like pharmaceuticals, pesticides, and dyes [6-9]. However, traditional
wastewater treatment methods often fail to effectively remove nitrophenols due to
their complex nature and resistance to degradation. Therefore, there is a pressing
need for innovative technologies to tackle this environmental challenge [10-14].
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One promising approach is the use of multi-core shell nanoparticles in
catalytic wet peroxide oxidation (CWPO) processes. This method involves
generating highly reactive hydroxyl radicals (:OH) to degrade organic pollutants
[15-19], with multi-core shell nanoparticles acting as catalysts. These nanoparticles
have awell-defined structure consisting of acentral core and an outer shell. The core
stores catalytic species, while the shell provides stability and surface modification
capabilities. Studies also reported an increase in the activity of the catalyts towards
organic pollutants removal due to the activity of the carbon layer in the process. In
this regard, there is a synergistic effect occurring by the carbon coating, that is both
protecting the core against leaching and increasing the activity of the nanomaterial
[20].

This study aimsto investigate the application of multi-core shell nanoparticles
in heterogeneous Fenton processes for efficient removal of specific nitrophenols (2
and 4-nitrophenol) from contaminated wastewater. The research will focus on
synthesizing and characterizing the multi-core shell nanoparticles and discuss the
removal results obtained. By advancing our understanding of multi-core shell
nanoparticles utilization in heterogeneous Fenton processes for nitrophenol
removal, this research seeks to develop more efficient and sustainable wastewater
treatment strategies. The outcomes of this study have the potential to pave the way
for novel nanotechnology-based solutions to address the pressing challenges
associated with nitrophenol contamination.

Conditions and methods of research. Chemicals and apparatus.

The following reactants were used in this study: iron (I11) nitrate nonahydrate
(99%, SigmaAldrich, Germany), citric acid monohydrate (98.8%, WWR Chemicals,
Belgium), ethanol absolute (99.8%, Fischer Chemical, South Africa), tetraethyl
orthosilicate (TEOS, 98%, Fluka Chemika, Germany), 1,3-benzenediol (99%, Alfa
Aesar, USA), methanal (37-38% wt.%, PanReac, Spain), ammonia solution 28 - 30%
(Merck, Germany), sodium hydroxide (98.73%, Fisher Chemical, U.K.). Potassium
bromide (>99 wt.%, Sigma Aldrich) was used to prepare pellets for Fourier
transformed infrared analysis. Paracetamol (98 wt.%, Alfa Aesar), hydrogen
peroxide (30% wi/v, Fischer Chemical), titanium (1V) oxysulfate (99.99% w/v,
SigmaAldrich), sulfuric acid (98% v/v, Labkem), sodium sulfite (98 wt.%, Panreac),
acetonitrile (99.9% v/v, Fisher Scientific), and orthophosphoric acid (85% v/v,
Fisher Chemical) were used in CWPO runs and analytical techniques.

Preparation of multi-core shell nanoparticles

The synthesis of superparamagnetic magnetite (FesO4) nanoparticles was
achieved through solution combustion synthesis (SCS) using a citric acid and iron
nitrate solution. The processinvolved heating the solution, followed by washing and
drying the resulting product. The carbon-based multi-core shell architecture was
developed in multiple stages: coating, carbonization, and etching. In the coating
stage, a mixture of magnetite, distilled water, ethanol, resorcinol, and ammonia
solution was stirred, and then formal dehyde and tetraethyl orthosilicate (TEOS) were
added. The mixture was stirred and washed, resulting in the formation of the resin
coated magnetite. For the carbonization step, the resin coated nanoparticles were
annealed under a nitrogen atmosphere at various temperatures. In the final step, the
nano particles were treated with a sodium hydroxide solution to remove the silica
content, washed, and dried. The resulting material was denoted as mFe;0.@C.
Overdl, the synthesis involved a combination of solution combustion synthesis,
coating, carbonization, and etching steps to produce the desired core-shell
nanoparticles[21].
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Characterization techniques

The characterization techniques were performed according to reported in
previous studies [22, 23]. The morphology of the nanoparticles, including their
multi-core shell architecture and size were examined using Transmission Electron
Microscopy (TEM) with a JEOL JEM 2100 operating at 200 kV. Fourier-transform
infrared spectroscopy (FT-IR) was conducted on sample pellets prepared with KBr
using a Perkin Elmer FT-IR spectrophotometer UATR Two to study the
functionalities present in the samples. N> adsorption-desorption isotherms at 77 K
were obtained using a Quantachrome NOVATOUCH LX* adsorption analyzer to
analyze the textural properties of the nanoparticles. These characterization
techniques provided valuable insights into the structural, chemical, and magnetic
properties of the nanoparticles.

Liquid-phase oxidation experiments

The CWPO (catalytic wet peroxide oxidation) experiments were conducted
using a 250 mL round-bottom flask with 2-nitrophenol and p-nitrophenol with 50
mg L concentration. Thetemperature and pH were controlled, and the stoichiometric
amount of hydrogen peroxide was added (696 mg L1). The catalyst was added after
the system was stirring for 5 min to achieve homogeinity, and this was marked as
the beginning of the reaction. Samples were taken at specific time intervals for
analysis. The concentration of pollutants and its oxidized intermediate products was
measured using an HPLC system. H>O. concentration, total organic carbon (TOC)
was determined using TOC-L analyzer. The presence of iron leaching was assessed
using atomic absorption spectroscopy. Overal, these analytical techniques provided
valuable information about the reaction progress and the formation of byproducts
during the CWPO process.

Results and discussion. Characterization of multi-core shell nanoparticles.

The core-shell structure of the developed nanoparticles was verified through
representative transmission electron microscopy (TEM) images, shownin Figure 1.
In the magnetic core, highly ordered crystalline domains were clearly observed,
indicating the presence of a multi-core structure formed by smaller magnetite
nanoparticles. The particle size was determined using ImageJ software (17.7 = 4.2
nm) to be below the threshold for single-to-multi-domain transition, consistent with
the observed superparamagnetic properties of the sample. The results confirm the
amorphous carbon composition of the shell, as evidenced by the distribution of C
throughout the shell region. Furthermore, the Fe and O spatial distribution is limited
to the core volume, confirming the presence of aniron oxide core. The Si element is
randomly distributed throughout the inorganic magnetic core, indicating interstitial
occupation. To further support these findings, a quantitative EDX analysis was
performed across the multi-core shell structure, as depicted in Figure 1 (b). The
density of C was observed to be higher within the shell thickness compared to the
core. On the other hand, the elemental density of Fe, O, and Si was localized
exclusively within the core, with no presence detected in the outer carbon shell.
These results, in conjunction with the structural and magnetic findings, solidify the
confirmation of the multi-core shell structure of the nanoparticles.

Figure 2 displays the adsorption isotherms of N2 at 77 K for the bare core and
final sample, aong with the results obtained for BET surface area, pore volume and
pore diameter. According to the IUPAC classification of N» adsorption isotherms,
these isotherms belong to type IV, characterized by a hysteresis loop commonly
observed in mesoporous materials. The hysteresis loop observed in this study
corresponds to type H4, indicating the presence of narrow dlit-like pores. Each
adsorption isotherm includes information on the textural properties of the materials.
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Comparing the SBET results obtained for the material reveals a significant increase
in surface area, from 35 m? gt in the bare core to 265 m? g%, which is ascribed to the
removal of silica during the etching procedure. The removal of silicaisfundamental
to achieve the multi-core shell architecture since the removal of theintresticial silica
between the cores will promote the increase in the catal yst active sites. Other studies
have also reported a similar behavior for synthesis of hybrid catalysts following the
adapted Stober procedure.

Figure 1. TEM image (a) and elemental mapping (b) of mFe;O;@C sample.
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Figure 2. N2 isotherms, BET surface area and total pore volume for bare core (a)
and mFe;0;@C (b).
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To gain insights into the chemical bonds within the material's structure and
their correlation with the synthesis treatments, Fourier-transform infrared
spectroscopy (FT-IR) analysis was conducted. This analysis aimed to investigate the
effects of functionaization on the surface properties of the material. Figure 3
illustrates a comparison of the FT-IR spectra obtained for bare core and final
nanoparticles. The presence of magnetite was discerned from the absorption bands
observed at 564 cm™. Additionally, specific bands at 1632 and 3436 cm™ were
identified, corresponding to the bending and stretching vibrations, respectively, of
the surface hydroxyl (-OH) groups present in the carbon-based shell. These
observations provide valuable information about the nature of the chemical bonds
and the impact of functionalization on the material's surface.
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Figure 3. FT-IR results for bare core and final nanoparticle.

Nitrophenols removal in simulated matrix

The results obtained for HO, decomposition and pollutant removal are
depicted in Figure 4. The results of the study demonstrated that pollutant removal by
adsorption is not significant since after an 8-hour duration, Fe;O4 as an adsorbent
achieved a modest removal of 3.1% for 2-NP and 5.6% for 4-NP. However, when
mFes04@C was used as the adsorbent, the removal increased to 6.4% for 2-NP and
9.1% for 4-NP. Interestingly, the oxidation results depicted in Figure 1 provided
valuable insights into the performance of the catalysts. The carbon-coated catalyst
(MFe;04@C) exhibited superior performance compared to the bare core catalyst.
After 8 hours, the removal of 2-NP increased by an impressive 17.7%, while 4-NP
removal showed a notable enhancement of 10.1%. Moreover, the decomposition of
H.0, was significantly improved, with a remarkabl e increase of 35.8% compared to
the bare core catalyst. This enhanced activity of the carbon-coated catalyst can be
attributed to the presence of the carbon surface derived from carbon coating process.
The findings strongly suggest that oxidation reactions play a pivota role in the
removal of pollutants from the system. Furthermore, the increased adsorption and
pollutant removal observed with the carbon-coated catalyst highlight the need for
further investigation to determine if the degradation process was a so influenced by
changesin the catalyst's affinity with the pollutants, potentially dueto alterationsin
lipophilicity caused by the carbon coating.
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Figure 4. Concentrations of (a) 2-NP, (b) 4-NP, and (c) H»O,, throughout oxidation
reactions. Lines are only used to guide reading the removal trends. Operating
conditions: 80 °C, pH 3.5, C’%np = C%np = 50 mg- L%, Cohzoz = 696 mg- L, Cear =
25g L%

Conclusion. In conclusion, the findings of thisstudy highlight the tremendous
potential of the system as a highly effective and viable aternative for the efficient
cleansing of contaminated streams polluted with 2-nitrophenol and 4-nitrophenol.
By combining mFe;O.@C catalysts with oxidation reactions, the system
demonstrated remarkable capabilities in removing pollutants from the environment.
The significant enhancement in pollutant removal observed through the utilization
of mFe;0,@C catalysts underscores their effectiveness as a powerful tool in
environmental remediation. The carbon-coated catalyst exhibited superior
performance compared to the bare core catalyst, leading to notable increases in the
removal of 2-NP and 4-NP. Moreover, the decomposition of H.O, was significantly
enhanced, indicating the system's potential in efficiently breaking down hazardous
compounds. These results lay a solid foundation for future exploration and
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development of the system for a wide range of environmental remediation
applications. The remarkable pollutant removal capabilities of mFe;O.@C catalysts
in combination with oxidation reactions pave the way for the implementation of this
approach in real-world scenarios. Continued research and development in this area
hold immense promise for addressing the challenges posed by contaminated streams
and promoting sustai nable and effective solutions for environmental cleanup.
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AppwuaHo C. Cunbea?l, Xoce /1. fAuac ge Tyecra?, Xengep T. lomec?

1 Monmarbe 3epmmey opmansirel (CIMO), BpazaHca noaumexHuKansiK UHCMumymel,
bpazaHca, NMopmyzanua
2XUMUANBIK HIHE 3KOA02UAMbIK mexHoao2uanap gakyasmemi, ESET,
Peli XyaH Kapsoc yHusepcumemi, Mocmonec, VicnaHus

NACTAHFAH AfbIHAAPAAH HUTPOGEHONAAPADI
TUIMAI XXOIKO YLWIH Ken AA4POJ1bl KABbIKLLUA/Ibl HAHOBO/1LLEKTEP

AHpatna. byn 3epTTeyaiH, MakcaTbl NacTaHfaH afblHAbl Cy/fap4aH  apHaibl
HUTpodpeHonaapAabl (2 xaHe 4-HUTpodeHoN) TUIMAI ok YLWiH PeHTOHHbIH, reTeporeHai
npouecTepiHAe Ken Aaposbl KabbiKwanbl HaHobenWweKTepai KongaHyabl 3eptrey 60bIn
Tabblnaapbl. CynepnapamarHUTTiK MarHeTuTTiH, (Fes04) CUHTE3i IMMOH KbIWKbIbl MEH TEMIP
HUTPaTbIHbIH, epiTiIHAICIH KoNgaHa oTbipbIn, epiTiHAiHI KaFy agicimeH (SCS) cuHTesgenai.
MFe304@C KaTanusatopbl beliimaenren LUtebep TexHMKackl apKpblabl anbiHAbl. MaTepuan
Ken Aaposibl KAObIKTbIH, KaXKeTTi apXMTEKTypacblH KasbiNTacTblpyfa OalNaHbICTbl HAKTbI
XUMUANBIK ~ Kypampapabl aHblKTAay YWiH cunaTranfaH. KemipTerimeH KanTanfaH
KaTanunsaTop e3eri *KOK KaTa/IM3aTOPMEH Ca/ibICTbIPFAHAA *KOFapbl OHIMAiNIKTI KepceTTi, byn
2-NP kaHe 4-NP KoWbl/yblHbIH, alTap/biKkTan ecyiHe oakengi. CoHbimeH KaTtap, H20:
biAblpaybl anTap/bIKTalk KywenuTingi, 6yn KayinTi KocbinbicTapAblH Tvimai 6eniHyiHaeri
JKYMeHiH, aneyeTiH KepceTteadi. byn 3epTTeyaiH HaTwKenepi 2-HutpodeHon KoaHe 4
HUTPOdEHONMEH NaCTaHFaH NacTaHFaH Cy afblHAAPbIH TUIMAI Ta3apTyAblH XKOFapbl TUIMAI
KaHe emiplieH 6aniamachl peTiHAe KYMeHiH opacaH 30p a/1eyeTiH KepceTei.

TipeK ce3sgep: Ken Aaponbl KAabblK, HaHOOeNWeKTep, KAaTa/IMTUKA/bIK blaFanabl
ACKblH TOTbIFY.
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AppmaHo C. Cunbsal, Xoce J1. Anac ae Tyacra?, Xenpep T. lomec!

1 LleHmp paccnedosaruli 8 MoHmaHse (CIMO), lMoaumexHuyeckuli uHcmumym bpa2aHcel,
bpazaHca, NMopmyzanua
thakyﬂbmem XUMUYECKUX U 3Kos102u4eckux mexHonoz2ul, ESET,
YHusepcumem Peli XyaH Kapnoc, Mocmonec, UcnaHus

HAHOYACTULbI C MHOTOAZEPHOM OBOJ/IOYKOM ANA 3GPEKTUBHOIO YOANEHUA
HUTPO®EHO/10B U3 3ATPASHEHHbIX MOTOKOB

AHHOTaumsa. Llenblo AaHHOrO MCCNefOBaHWA ABAAETCA M3yYeHUMEe NPUMEHEHUA
HaHOYacTUL, C MHoOroazepHoir 06O0NI0YKOM B reTeporeHHbix npoueccax PeHToOHa Ans
apdeKkTuBHOro ypaneHva cneumduyeckux HutpodeHonos (2 u 4-nutpodeHona) us
3arpsA3HEHHbIX CTOYHbIX BoZA. CWMHTE3 cynepnapamarHutHoro marHetuta (FesOs) 6bin
OCYyLLECTB/IEH METOAOM CUHTE3a METOAOM CXUraHua pacteopa (SCS) ¢ ucnonbsosaHmem
pacTBopa IMMOHHOW KUCNOTbI M HUTpATa »Kenesa. Katanmsatop mFes0s@C 6bin nonyyeH ¢
NMOMOLLbIO aAanTMPoBaHHOM MeToamKn LLTebepa. MaTepuan 6bi1 OXxapakTepmnsoBaH gna
onpegeneHnsa KOHKPETHbIX XMMUYECKMX COCTaBOB, CBfA3AHHbIX C (GOpPMUpPOBaHMEM
Kenaemoln apxuMTeKTypbl MHorosgepHoh o6onouku. Katanmsatop € yrnepoaHbIM
MOKPbITUEM AEMOHCTPUPOBan 6osiee BbICOKME IKCMAyaTaLMOHHbIE XapaKTePUCTUKU MO
CpaBHEHMIO C KaTanunsatopom 6e3 cepAUEBUHbBI, YTO NPUBENO K 3aMETHOMY YBE/UYEHUIO
yaanenusa 2-NP un 4-NP. Bonee Toro, pasnoxeHue H202 66110 3HAUYUTENBHO YCUAEHO, YTO
YKa3blBaeT Ha NOTeHUMan cuctembl B 3GGEKTUBHOM pacLLENIEHUN ONACHbIX COEANHEHWNA.
Pe3synbTaTbl 3TOro mMccnenoBaHUMA MNOAYEPKMBAKOT OFPOMHbBIA MOTEHUMAN CUCTEMBI KakK
BbICOKOI()GHEKTUBHON M KU3HECNOCOOHON anbTepHaTMBbl ANA 3PPEKTUBHON OUMUCTKU
3arpA3HeHHbIX BOAOTOKOB, 3arpsA3HEeHHbIX 2-HUTPOdEHOI0M U 4-HUTpodeHo oM.

KnioueBble cnoBa: MHorosgepHas o060104Ka, HaAHOYACTMLbI, KaTa/iUTUYeCcKoe
B/Ia¥KHOE NEePOKCUAHOE OKUC/IEHME.
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PURIFICATION OF HEAVY METALS CONTAINED IN WATER
WITH ACTIVATED CARBON AND CHARACTERIZATION OF
PHYSICO-CHEMICAL PROPERTIES

Abstract. In this research work, we describe the synthesis of activated carbon
adsorbents obtained from agricultural residues and their physicochemical properties. The
resulting adsorbents are used to remove heavy metal ions contained in water. Currently,
activated carbon is used in water purification, air and gas purification, as well as in many
production facilities. Activated carbon obtained for removing heavy metal ions from water
was made from cotton, apricot, buckwheat and pumpkin residues.

Key words: adsorbent, activated carbon, heavy metal ions.
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% heavy metals contained in water with activated carbon and characterization of physico-
chemical properties// Mechanics and Technology / Scientific journal. — 2023. — No.2(80).—
P.142-151. https://doi.org/10.55956/AVCD9931

Introduction. Activated carbon sorbent is a material with a developed
porous structure, which is made from various carbon-containing substances of
organic origin, including charcoal, petroleum coke, coal coke, coconut and walnut
shells, apricot seeds and other fruit crops [1]. Activated carbon is considered to be
a widely used adsorbent consisting of a carbon material with a porous
configuration and an increased surface area. Active carbon, based on chemical
science, is one of the varieties of carbon with an imperfect structure, practically
free of impurities. In its chemical structure, activated carbon is similar to graphite
[2]. Activated carbon has an infinite number of holes, so activated carbon has a
very large surface, which is why it has the highest sorption. One gram of activated
carbon will have a surface area of 500 to 1500 m” depending on the production
method. The maximum porosity makes activated carbon "active" [3].The main
characteristics of activated carbon and its porosity depend on the raw material and
its processing [4]. In economically developed and globalized times, water sources
and resources are of particular importance. One of the global problems is that it is
necessary to solve economical and environmentally friendly harmless substances
for water purification.

Conditions and methods of research. Chemicals and devices.Agricultural
waste: cotton, apricot, buckwheat and pumpkin, sulfuric acid (H,SO,) (purity >
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99%), potassium hydroxide (KOH), (purity > 99%), hydrochloric acid(HCI) (purity
>99%).

Results and discussions.

Removal of chromium and copper from the composition of wastewater
during the adsorption process. Studies have been conducted related to the values of
the adsorbent over time to remove chromium ion and Copper ion from activated
carbon wastewater as an adsorbent.

During the verification of the effect of activated carbon on the adsorption
process over time, 7 different time periods were obtained on the adsorbent. 0.15
minutes, 30 minutes and 1,2,4,6 hours, i.e. 7 samples were prepared for different
times. The known sample was analyzed over 7 different time periods.The result
was determined using an atomic emission spectrometer (NPP).It has undergone an
activation process to change its textural properties and the chemical composition of
the surface to increase the adsorption capacity of the burnt material. Charred
apricot and cotton samples were activated with concentrated sulfuric acid (H,SOy)
in a ratio of 1:3, heated to 200°C for 1 hour, and then cooled to room temperature.
The resulting suspension was dispersed in ultrapure water, and the solid was
filtered and washed with distilled water until the pH of tap water became neutral.
Activated carbon adsorbent acid treatment:

1. 1.5 grams of activated carbon were placed in a flask with a convex bottom
per 100 ml.

2. In the presence of 1:3, concentrated sulfuric acid (H,SO,4) was poured.

3. The resulting sample was heated at a temperature of 200 ° C for 1 hour,
and then cooled to room temperature.

4.The sample was passed through filter paper and washed with distilled
water until the pH value became a neutral medium.

5. the washed adsorbent was dried.

6. The resulting adsorbent has developed an adsorption process to remove
heavy metal ions in water, including the element copper.

Table 1
Adsorption results obtained by removing copper (Cu) from the water composition
of adsorbents from the remains of cotton and apricot grains

Adsorbent Time Volume | Adsorbent | [Cu(Il)jmg/ | Cu(Il)jm
(hour) g/l 1 g/l
Activated 0 0.25 5.24 3.65
carbon 0.25 0.25 3.83 3.08
0.5 25 0.25 3.37 2.18
1 0.25 2.67 2.04
2 0.25 2.41 1.97
4 0.25 1.94 1.76
6 0.25 1.84 1.44
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Fig. 1. Results shown by the starting materials in the adsorption process

Table 2
Adsorption results obtained by removing copper(Cu) from the water composition
of adsorbents prepared at a temperature of 400°C

Adsorbent Time Volume | Adsorbent [Cu(ID] Cu(ID]
(hour) g/l mg/1 mg/1
Activated 0 0.25 8.06 6.41
carbon 0.25 0.25 7,02 5.11
0.5 25 0.25 4.6 4.85
1 0.25 4.39 3.37
2 0.25 4.18 2.98
4 0.25 3.9 2.93
6 0.25 3.75 2.75
8 —l\
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Fig. 2. The results of adsorbents prepared at a temperature of 400 °C
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Table 2
The results of adsorption obtained when removing copper (Cu) from the water
composition of adsorbents prepared at a temperature of 500°C

Adsorbent Time Volume | Adsorbent [Cu(ID] Cu(ID]
(hour) g/l mg/1 mg/1
Activated 0 0.25 7.73 5.85
carbon 0.25 0.25 6.78 4.38
0.5 25 0.25 5.72 4.01
1 0.25 5.66 3.38
2 0.25 5.43 3.29
4 0.25 5.21 1.53
6 0.25 5.02 1.51
8
—=— Cu apricot 500°C
™ —e— Cu cotton 500°C
\
61 L .
é’s . 7 T
g 1~
= 44 1)
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- e
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2
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Time of reaction

Figure 3. Results shown by adsorbents prepared at a temperature of 500°C
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Figure 4. Comparative indicators of adsorbents manufactured at temperatures of
400°C and 500°C apricot grains
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Figure 5. Relative indicators of adsorbents made from cotton residue at
temperatures of 400°C and 500°C

1. Pumpkin and buckwheat were dried for 3 days.

2.T he dried material is crushed and sieved through a 0.3 mm sieve.

3.The materials were washed with distilled water through a sieve and dried
in an oven at 80°C for 3 hours.

4. Put ground pumpkin seeds and 4 grams of buckwheat in a boat.

5.Buoyancy at 300°C and 600°C.

Shredded activated carbon.The following is the included activity of

carbonized acid:

1.Pumpkin and also prepared from a porcelain plate of 1 gr.
2. Put 3 grams of CON on a porcelain plate.
3. A muffle furnace was installed in a removable furnace for 2 hours at

500°C.

4. The muffle furnace was blown, distilled and distilled.
5.The washed containing 3 mole HCI 25 ml was poured into a glass.
6. HCL approximately 1 hour.
7. Within 1 hour, the contract of the post office is permanently released.
8. The adsorption process when removing from the resulting metal.

Table 4

The result of the analysis of the effect of the interaction time on the adsorption
process for removing Cr ions from natural pumpkin seeds and buckwheat

Adsorbent Time | Volume | Adsorbent | [Cu(Il)jmg/l | Cu(Il)]mg/I
(hour) g/l
Activated 0 0.25 2.79 1.94
carbon 0.25 25 0.25 2.62 1.72
0.5 0.25 2.12 1.51
1 0.25 2.08 1.38
2 0.25 1.69 1.12
4 0.25 1.59 0.98
6 0.25 1.51 0.9
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Figure 6. The result of the adsorption process of natural pumpkin seeds and
buckwheat

Table 5
The result of the nuclear power plant analysis of the effect of the interaction time
on the adsorption process for removing the Cr ion from activated carbon, ready at

300°C
Adsorbent Time | Volume | Adsorbent | [Cu(Il)]mg/l | Cu(Il)Jmg/l
(hour) g/l
Activated 0 0.25 2.97 3.23
carbon 0.25 25 0.25 291 3.02
0.5 0.25 2.69 2.96
1 0.25 2.18 2.58
2 0.25 1.69 1.45
4 0.25 1.21 1.17
6 0.25 0.71 1.07
35
30| —=— Cr pumpkin 300° C
—e— Cr buckwheat 300° C
25
S
1,5 .
1,0 - T~
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Figure 7. The result of the adsorption process of pentacarbon obtained at 300°C
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Table 6
The result of the nuclear power plant analysis of the effect of the interaction time
on the adsorption process for removing the Cr ion from activated carbon, ready at

600°C
Adsorbent Time | Volume | Adsorbent | [Cu(Il)Jmg/l | Cu(Il)]mg/1
(hour) g/l
Activated 0 0,25 3,17 3,59
carbon 0.25 25 0,25 3,01 3,17
0.5 0,25 2,88 3,09
1 0,25 2,43 2,63
2 0,25 2,4 2,55
4 0,25 2,26 2,49
6 0,25 1,8 2,02
-D
3,5
] —=— Cr pumpkin 600° C
a0 \’\.‘ —& Cr buckwheat 600° C
5 \\\\.,,,, .
i 2,54 iu,,,,,l e
— .
™ ~
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Figure 8. The result of the process of adsorption of the obtained bespoke carbon at

600°C
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Figure 9.300°Cof burnt pumpkin seeds and 600°Cof burnt pumpkin seeds
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Figure 10. Sg ion calibration in buckwheat fired at 300°Cand buckwheat fired at
600°C

Conclusion. Activated carbon has a wide range of carbonaceous materials
with high porosity and surface area. Due to its unique characteristics, it is widely
used in water purification, domestic and industrial wastewater, desalination,
purification and separation of gases, removal of odors and pollutants, as well as in
medicine in many parts of the world. Agricultural waste is very abundant on earth,
and it is worth being able to use it effectively. The agricultural waste that you get
as an adsorbent is the cheapest and very affordable. Recently, the use of Labeled
Coal has yielded many positive results. As a result of the research work, a method
for removing chromium and copper from the composition of water based on water
purification technology was considered.

1. Activated carbon was burned from biomass waste.

2. Activated carbon was activated by acid treatment.

3. An elemental analysis of the physicochemical composition of activated
carbon was carried out and verified by an atomic emission spectrometer.

4. The result of removing chromium and copper from water using activated
carbon as an adsorbent is shown.

Reference

1. Sircar S., Golden T.C. and Rao M.B. Activated carbon for gas separation and
storage//Carbon. 1996. - Vol. 34, Issue 1. - P. 1-12.

2. Magnuson, M.L. and Speth, T.F. Quantitative structure--property relationshipsfor
enhancing predictions of synthetic organic chemical removal from drinking water by
granular activated carbon//Environ. Sci. Technol. — 2005. Vol. 39 (19). - P. 7706-
7711.

3. Borisoglebsky A.C., Fedorov A.M. Carbon adsorbents and their application in
industry. - Perm: PSU, 1991. - 137 p.

4. Kolyshkin D.A., Mikhailov K.K. Active coals. Guide. Moscow:Chemistry, 1972.

5. Ahmadpour, A.; Do, D.D. The Preparation of Activated Carbon from Macadamia
Nutshell by Chemical Activation. Carbon 1997, 35, 1723—-1732

6. Dehkhoda, A.M.; Gyenge, E.; Ellis, N. A Novel Method to Tailor the Porous
Structure of KOH-Activated Biochar and Its Application in Capacitive Deionization
and Energy Storage. Biomass Bioenergy 2016, 87, 107-121.

149



Serikbayeva A.M., Ushkempir A.S.,

Satkozhaeva E. B., Toktibayeva K.R. P.142-151

Chemical Technologies

7. RakhaevaZh.A., Zhanbekov H.N., MukataecvaZh.S., Uskenbayeva A.S.,
Zharymbetova R.N. Problems of water pollution research in the Shardar basin//
Research and results. - 2015. - No.1-2. - pp. 119-123 .

8. ZhanbekovKh.N. MukataevaZh.S. Monitoring by radiochemical composition of the
Syrdarya basin. - Water: chemistry and ecology 5, 2010. P. 2-9.

9. Musabekov K.B., ZhanbekovKh.N., Mukataeva, Zh.S., Seitzhanov, A.F.
Mineralization and content of major ions in the water of the river Syrdarya. -
Chemical Bulletin of Kazakh National University 1, 2001. - P. 66-69.

10.  Jern, W.NG. Industrial wastewater treatment Singapore. - Imperial College Press,
London, 2006.

11.  Alekin O.A. Basics of hydrochemistry. - Hydrometeorological Publishing, Moscow,
1953.

12.  Guseva T. V. [et al.]. Hydrochemical indicators of the state of the environment:
reference materials / M.: D.I. Mendeleev Russian Technical Technical University,
2005. - 176 p.

13.  Sarsenov A.M. Environmental safety and resource conservation in the processing of
chromite and borate ores. Almaty: Higher School of Kazakhstan, 2000. - 235 p.

14.  Tanton TW, HeavenS, Ilyushchenko MA, Veselov V, Yanin EP, Pedrizetti G.
Development of options for damage limitation and environmental restoration of
mercury - contaminated areas in North-Central Kazakhstan. INCO-Copernicus
Contract No. IC15-CT96-0110; 1999.

15.  Ischanova N.E., Dyusenov B. Heavy metals in soil and plants of the Tengiz oil field
in Atyrau region. - International Symposium education and industry in Kazakhstan
1, 1999. - P. 288-290.

Material received 28.06.23.
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CyAblH K¥PAMbIHAFbI AYbIP METANNAAP/AbI BENCEHAIPIITEH
KOMIPTEFNMEH TA3AJIAY }OHE ®PUSUKA-XUMUAbIK KACUETTEPIHE
CMNATTAMA

AHpaTtna.Makanaga aybin LWapyaLwblinbiFbl KanablKTapblHaH aNblHFaH
6enceHgipinreH KemipTekTi apcopbeHTTepaiH, CUHTE3I XKoHe onapablH, U3NKANbIK-
XMMMANBIK KacueTTepi cunatranfaH. AnbiHFaH agcopbeHTTep cyablH KypambiHaa 60naTbiH
ayblp MeTaNN MOHOAPbIH KO YWiH NanganaHblnagpl. CyablH, nactaHybl 6y 3KONOTUANBIK,
npob6aema 6osbin Tabblnagpl. On TabUFATTbIH, a4aM3aTTbiH, ©MipiHEe ©3 KecipiH Turisyae.
Kasipri yakbiTTa GeficeHAipinreH KemipTeKk cyapbl, aya MeH rasgbl Ta3apTyna, COHbIMeH
KaTap KenTereH eHAipic opblHAApbiHAA KonAdaHblnagbl. Cy KypamblHAAFbl ayblp meTann
MOHZAPbIH KO YLWiH ajsblHFaH benceHAaipinreH KeMipTeK MaKTa, epiK, KapaKyMbIK KaHe
ackabak KanablKTapblHaH Kacangbl. benceHaipinreH KemipTeK apKblibl cyabl TasapTy
KOpLUafaH OpTafa 3UAHCHI3 }X9HEe IKOHOMMKAJbIK TYPFbiAaH TMiMAi Kayinci3 npouecc.

TipeK ce3aep:asncopbeHT, benceHaipinreH KemipTek, ayblp MeTann MOHAAPbI.
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A.M. Cepukbaesa’, A.C. YwKemnup-, 3.b. Catkoxkaesa', K.P. TokT6aeBa
1 o
tOxcHo-KazaxcmaHckul yHusepcumem um. M. Ayesosa, LLlbimkeHm, KazakcmaH

OYUCTKA TAXKE/NIbIX METANNI0B, COAEPXALLIUXCA B BOAE, AKTUBUPOBAHHbIM
YINEPOAOM U XAPAKTEPUCTUKA ®U3UKO-XMMUYECKMX CBOMCTB

AHHOTaumMa. B craTbe OMNUCbIBAEeTCA CUHTE3  aKTUBMPOBAHHbLIX  YrO/bHbIX
aACcopbeHTOB, NOYYEHHBIX U3 CEIbCKOXO3ANCTBEHHBIX OTXOA0B, U UX GU3NKO-XMMUYECKMe
cBoicTBa. [lonyyeHHble aacopbeHTbl MCMOMb3YIT ANA  YAAJNEHWA WOHOB TAXEsbIX
METa/N/I0B, COAepMKalmxca B Boge. B HacToAwee Bpemsa aKTMBMPOBAHHbLIA Yrosb
MCMONb3YeTCA MNPM  OYUCTKE BOApl, BO3AYyXa M Ta30B, a TaKXKe Ha MHOMMX
NPOMN3BOACTBEHHbIX 06bEKTax. AKTMBMPOBAHHbLIN Yro/ib, NOAYYEHHbIN ANA yAaneHusa u3s
BOZbl MOHOB TAXE/IbIX META//I0B, U3rOTaB/IMBA/IM U3 OCTATKOB X/10MKa, abpuKoca, rpedmnxm
1 TbIKBbI.

KnioueBble cnoBa: afcopbeHT, akTMBMPOBAHHbIN YroJib, MOHbI TAXKENbIX METa/I0B.
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