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®YHKIIMOHAJIBHO-TEXHOJIOTHMYECKHUE CBOMCTBA
JKMBIXA PAIICOBOI'O BEJIOPYCCKOM CEJEKIIUA

AunHoranusi. VccnenoBanbl (QyHKIIMOHATBHO-TEXHOJIOTHYECKHE CBOWCTBA JKMbIXa
paricoBoro Oenopycckoii cenekiuu. IIpencTaBiIeHHbIE TaHHBIE O BOJOYACPKHUBAIOIIEH,
KHUPOYICPIKUBAIOIICH CIOCOOHOCTEH, HAOyXaeMOCTH JKMbIXa PAICOBOTO IMO3BOJISIOT
paccmarpuBaTh WX B KauecTBE 3(D(EKTHBHBIX PEryJISATOPOB TEXHOJIOTHYECKUX CBOWCTB
MHUIIEBBIX POAYKTOB.

KiiroueBble ¢J10Ba: )KMbBIX PANICOBBIH, ()YHKIIMOHATIHHO-TCXHOJIOTHICCKUE CBOMCTBA,
COCBBI JKMBIX, BOJOYACPIKUBAIOIIAsS CIOCOOHOCTh, KHPOYACPKUBAIOIIAs CIOCOOHOCTD,
Ha0yXaeMOoCTb.

Bacunenko, 3.B. @YHKYUOHAILHO-MEXHONO2UYECKUE CEOUCMEA  JICMbIXA  PANCOBO2O

/ benopycckou cenexyuu [Texem)] | 3.B. Bacunenxo, E.H. Kyueposea, T.B. Tpopumenxo I/
Mexanuxa u mexnonoeuu / Hayumeiti ocypnan. — 2023. — MNe3(8l). — C.6-17.
https://doi.org/10.55956/MJOB4777

BBenenue. B mocieanue rofpl Cpoc Ha MaciHMYHOE ChIPhe Ha MHPOBOM
phiHKE, U B dacTHOcTH B Pecmybnuke bemapych CTpeMHTENBLHO BO3pOC, UTO
o0yciiaBnrBaeT yBeIMYeHHE OOBEMOB IPOU3BOJICTBA MACIUYHBIX KYJIBTYp, H,
mpexie Beero, parca. J{ist Peciyomuku benapych ¢ ee MOYBEHHO-KITUMATHUCCKUMHU
YCIIOBHSIMHU parc SIBISETCS OJHONH W3 TMEPCIEeKTUBHBIX MACIMYHBIX KYJIbTYD,
KOTOPYIO MOKHO BO3JIEJIBIBATh BO BCEX PErHOHAX Haiel crpaHsl [1-3].

HcTouHnKOM /7Sl TIOJTY4EHUs [ICHHBIX MUILIEBBIX BEIIECTB MOTYT SIBJISTHCS
XKMBIXU CEMSIH parica, KOTOpble 00pa3yroTcs MOCIe U3BJICUCHHUS MACia U SBIISIOTCS
BTOPUYHBIMH TPOJYKTAMH TEpepadOTKH, KOTOpbIE B HACTOsIIEE BpeMs, B
OCHOBHOM, MCIIOJIb3YFOTCS [UIsl TIPOM3BOICTBA KOMOMKOPMOB [4-6].

CornacHo JUTepaTypHbIM HaHHBIM [7-9] u HamM wuccnenoBanusm [10,11],
AKMBIX PATiCOBBIN — SIBIISICTCS. XOPOLIMM HCTOYHMKOM MHUHEPAJIbHBIX BEIECTB, Oorat
XKHPO ¥  BOJOPACTBOPUMBIMH  BHTaMHHAMHU: TOKO(EPOJIIOM, PETHHOJIOM,
pubodraBUHOM, XOJMHOM, OMOTHMHOM, a MO COIEpX)aHMI0 Kanmblus, (ocdopa,
MarHusi, MeJIu U Maprasiia npesocxoaut coesblii [10]. LleHHO TO, YTO ATOT MPOIAYKT
SBJISIETCS. MCTOYHMKOM HE3aMEHUMBIX JKHUPHBIX KHCJIOT ceMelcTBa omera-9
(omewHOBas KHMCIOTa), oMera-6 (JMHOJEBAs KHUCIOTa) W omera-3 (JTMHOJICHOBAs
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KHCJIOTa), KOTOpPbIe CIIOCOOCTBYIOT YKPEIUIEHHIO CTEHOK COCYAOB M CHIKCHHUIO
YpOBHS XOJIeCTepHHA B KpoBH. [[prMedarensHO, 9TO KMBIX PaIliCOBBIN COAEPKUT B
10 pa3 6onbiire Omera-3, 4eM ONMMBKOBBIH [6-9].

JKMBIX parcoBbli COAEPKUT MONHBIN TEPeYeHb He3aMEHUMBIX aMUHOKHUCIIOT,
YTO TOBOPHUT O €T0 BEICOKOI OMOJIOTHYECKOH IIEHHOCTH. 3HAYUTEIHHOE COIePIKaHNe
MUMIEBBIX BOJOKOH, OKAa3bIBa€T TIO3WUTHBHOE BO3JCHCTBHE Ha JKEIYAOYHO-
KALICYHBIH TpakKT, yJaydllas ero IBUraTeJbHYI0 AKTUBHOCTb M CIOCOOHOCTB
afgcopOMpoBaTh ¥ BBIBOAWUTH W3 OpPraHU3Ma COJNH TSDKENBIX METaJlIoB,
PamHOHYKIUIOB M IPyTHe TOKCHUECKHe BemecTsa [7,12-14]. Bee 310 moaTBepaaeT
1eNeco00pa3HOCTh HCIOJB30BaHUS KMBIXa PAlCOBOIO B COCTaBE MPOAYKTOB
MIUTAHMS JJIs1 TIOBBIIICHUS UX MUIICBONW M OMOJIOTHYECKON IEHHOCTH, a TAK¥Ke IS
pacIMpeHns acCCOPTUMEHTa (PYHKIIMOHAIBHBIX MPOYKTOB MTUTAHMUS.

Obpamaer Ha cebs BHUMaHHUE, YTO COACpKaHUE OElIka B KMBIXE PallCOBOM
coctapmsieT 35,47%, 9T0 MO3BOJISIET CUUTATH €r0 OETTOKCOAEPIKAIIUM TIPOTYKTOM.

Ycnosus u meroabl uccaenoBanus. JKMbIx u3 cemsiH panca copra «Hemany»
OTEYECTBEHHOI'O0 IIPOM3BOJCTBA, IPOU3BOAMMBIA Ha NIpeanpusaTusax bpectckoi
obnactu, ypoxxkair 2021 roma. B paboTe HCHONB30BaHBI METOIBI OMPEACICHHUS
TEXHOJIOTHYECKUX CBOMCTB UCCIIEIyEMOTO ChIPhS IO METOIHKE [ 7].

PesyabTarbl  ucciaenoBanuii u  ux ooOcyxnaenme. Kak wu3BecTHO,
(YHKIIMOHAIBHO-TEXHOJIOTMYECKUE CBOWMCTBA  OEJIOKCOJCpPXKAIIUX  MPOTYKTOB
XapaKTepU3YIOTCsl KOMIUIEKCOM IOKa3aTeleH, MO3BOJSIOIMINX CIPOTHO3HPOBATH
CIocOOHOCTh Oenka obecrednTh (HOPMHUPOBAHHE CTPYKTYPHO-MEXaHHYECKUX
XapaKTePUCTHK THIIEBBIX CHCTEM U MPOAYKTOB [4].

HccnenoBanne (QyHKIMOHANBHBIX CBOMCTB OCOOCHHO BaXKHO JUISI PEIICHUS
npobieM pa3paboTKH pelenTyp MHOTOKOMITIOHEHTHBIX MUMIEBBIX CHCTEM, BBIOOpa
MIPOIECCOB M TEXHOJIOTUIECKUX PEKUMOB UX TIepepabOTKH B HOBBIE BUIBI ITUIIEBBIX
MPOIYKTOB.

K Hambonee BaXHBIM (PYHKIIMOHAJIBHBIM CBOMCTBaM OEJIOKCOACPIKAILIUX
NPOAYKTOB OTHOCSITCS BOAOYJEPKHUBAIOIIAs, KUPOYACPKUBAIOIIAs CITIOCOOHOCTH,
HabyxaemocTh [2-3] .

BonoynepxuBaromass  CllOCOOHOCTH —  CBOWCTBO — OEIIOKCOJEpIKAIInX
MPOJAYKTOB a0bcopOMpoBaTh M yIEPKMBaTh BOJIY 3a CYET MPHCYTCTBHS
rHApOQUIBHEIX Tpymnn. BojoyaepkuBaromias CIOCOOHOCTh — XapaKTEepPH3YeT
CBOIiCTBa OeJIOKCOAepIKANINX MPOIYKTOB MPOYHO CBSI3BIBATH CBOOOTHYIO BIIAry B
npollecce TEXHOJIOTHYECKOH 00paboTKH MHUIIEBOrO MpoaykTa. /laHHOE CBOWCTBO
MO3BOJIIET MPOTHO3MPOBATh COJEpKaHUE OEJIOKCOJAepKAIMX TMPOIYKTOB B
perentype Uit ODecriedeHWss  HEOOXOIWMBIX  BOJOYICPXKHUBAIOIMIMX U
PEOJIOTUYECKUX CBOMCTB TPOJYKTa, €ro KOHCHCTEHIIMH, IOBBIIICHHS BBIXOJIA,
CHIDKEHHMS TIOTEPH MPH TEXHOJIOTHYECKOi obpaboTke [4,5,7,15-20].

Kupoynepxkupatomasi CIocOOHOCTh —  XapakTepu3yeT CIIOCOOHOCTh
abcopOupoBaTh U yIepKUBaTh KUp. Ha MOBEpXHOCTH MOJIEKYIIBI Oellka HaXOSTCS
ruapoQuIbHEIE U THAPOGOOHBIE TPYNIUPOBKU. brarogaps ruapohoOHBIM CBSI3SIM
MoJiekysa Oenka o00JamaeT CHOCOOHOCTBIO —YICPXKHUBATh MOJICKYJIbI JKHpa.
JKupoynepxkuBatomasi ~ CIIOCOOHOCTh ~ Takke  OOBACHSAETCS  (DU3HYECKUM
3axBaThIBAHWEM, CBSI3bIBAHHEM U yJEep)KMBaHHEM Maciia MOJIeKyJoil Oenka
[4,5,7,15-20].

[Mocne omxkuMa Maclia )MBIX PAICOBBIA MMEET BHJ| PAaKyIIEK WU TPaHyll,
KOTOpble HEBO3MOXKHO HCIIOJIb30BaTh B TAakOM BHJAE H3-3a HEPaBHOMEPHOIO
pacripeniesieHus B IPOyKTax.
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[Hostomy, mist ompeneneHus (yHKIMOHAIBHO-TEXHOJIOTHYECKUX CBOMCTB
JKMBIX PariCOBBIN MOJBEprajii U3MEIBUCHUIO, a 3aTeM MPOCEUBAIM Yepe3 CUTA JI0
pasmepoB uactuiy 0,3-0,6 MM, 4yto mpezactaBisio coboir myky u 0,6-1,0 mm
COOTBETCTBEHHO KPYIIKY.

B nepByro ouepenp, HCCIACHOBAIA 3aBUCUMOCTh BOJOY/ICPKUBAIOIICH
cnocobnoctu (BYC, %) ot remmeparypst (20 °C — xonognas runparanus u 70 °C —
ropsvas THIpaTanys) W OT pa3MepoB YacTHI[ JKMbIXa parca. Pe3ympTarhl
HCCIEAOBAHMM MPEACTABICHBI HA pUCYyHKaxX 1 u 2.

370
360

350
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Puc. 1. 3aBuCcUMOCTD BOJOYIEPKUBAOIIECH CIOCOOHOCTH MYKH B KPYIIKH H3
’KMBIXa PariCOBOTO OT MPOAODKUTEIBHOCTH XOJIOAHON TUAPATAIUH U Pa3MEPOB
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=== nuameTp 0,33 ==@== tuametp 0,4 nuamerp 0,63 nuamerp 1,0

Puc. 2. 3aBucumocTs BOJIOyACPKUBAIOIIEH CTIOCOOHOCTH MYKH U KPYITKU U3
YKMBIXa ParicoBOT0 OT MPOJOJDKATETLHOCTH ropsueit tuapatarun (70 °C) u
pa3MepoB YacTHIl

W3 nmaHHBIX, TpeACTaBIEHHBIX Ha PUCYHKe 1, ClemyeT, 4TO THIpaTalus
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JKMBIXa parcoBoro 6e3 BBLAEPKKH MMeeT Haubonbiryio BYC, kotopoii obnanaer
Kpymka ¢ pazmepoM dactuil 1,0 mm, a Hanmenbinyio BYC nMeer Myka ¢ pazmMepom
yactul] 0,33 MMm.

Hns ygactun ¢ pasmepom 0,33 mm BYC 3amerHo Bo3pactana mo mepe
YBEJIMUEHHSI BPEMEHH BBIIEP)KKH, a 3aT€M NIPAKTUIECKU He u3MeHnsercsa. Hexoropoe
yBenmnuenne BYC nabmromaercs taxke g Mmykn ¢ gactanamu 0,4 MM u 1,0 MM B
9TOM >Ke MHTepBase BpeMeHu. [locne 45 MuH ruapatanuu A KpyNKHA U3 KMbIXa
pamncoBoro ¢ pasmepom dactuil 0,63 MM B JTHX YCIOBUSX HaOImOqaeTcs
crabunpHOCTE BYC. TloaTOMY 32 ONTHMAaNbHYIO MPOIOIDKUTENFHOCTS THAPATAIINN
MYKH H3 )KMbIXa parca Opu1o mpuHsaTo 45 muH. OOpamaeT Ha ce0sl BHUMaHHUE, YTO
MakcumaibHas BYC xonomHo#l npu rugpaTauuu obnagaia Kpymnka ¢ pasMepaMu
yactull 1,0 MM B TeueHue 45 MUH.

[anee onpenenuny 3aBUCHMOCTb BOJOYICPKHUBAIOLICH CIIOCOOHOCTH MYKH H
KPYIIKM M3 )KMBIXa parica OT MPOAO0JDKUTEIbHOCTH ropsueii runpartauuu (T = 70°C).

W3 naHHBIX, NPENCTABICHHBIX HAa PUCYHKE 2, CIIEAyeT, YTO THAPATALMS
JKMBIXa ParcoBoro 0e3 BBIAEPKKHA mMeeT HamOonbinyo BYC, kotopoil obmanaer
KpymKa ¢ pazmMepoM dactull 1,0 MM, a Haumensinyo BYC nmeer myka ¢ pazmepom
yactui 0,33 MM.

Hns wactun ¢ pazmepom 0,33 mM, 0,4 mm, 0,63 mm u 1,0 mm BYC 3ametHO
YBCJINYHUBACTCA Ha 60 wmun. HOC‘)TOMY 3a OINTUMAJbHYIO HPOAOJDKUTCIBHOCTH
THIpaTallid MYKH U KPYTIKH U3 )KMbIXa parcoBoro ObL10 mpuHATO 60 MUH AJIS BCEX.

Janee ucciemoBany 3aBUCIMOCTH BOJIOY/ IeprKuBatolei crrocoonoctr BYC B
cosieBoM pactBope npu Temmeparype 20 °C B 3aBUCUMOCTH OT pa3MepOB YacTHI] U
IMPOAOJDKUTCIIBHOCTH TUApaTaliuy XMbIXa ParicoBoOro. Pe3y.]]bTaTI)I I/ICCJIC[IOBHHI/Iﬁ
NPEICTaBICHBl Ha PUCYHKE 3.
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Puc. 3. 3aBucumocTs BOI[O}’ILGp)KI/IBaIOH_Ieﬁ CIIOCOOHOCTH OT MMPpOAOLKUTCIIBHOCTH

XOJIOHOU THIpATAIlMH B COJICHOM BOJIE M pa3MEePOB YACTHII )KMBIXa PariCOBOTO

W3 nmaHHBIX, NpENCTaBICHHBIX HAa PUCYHKE 3, CIIEAyeT, YTO THAPaTaLHs
KMBIXa ParcoBoro 0e3 BBIACPKKH nMeeT Hanbompinyto BYC, koTopoii obmamaer
Kpymka ¢ pazmepoM dacturl 1,0 mm, a Haumensinyio BYC nmeer myka ¢ pazmepomM
gactHil 0,33 MM.

HabmiomaeTcst Ta e 3aKOHOMEPHOCTb, YTO W TPH XOJOJHOW M ToOpsuei



Texnonoeuu 6 cghepe 3.B. Bacunenxo,
NpOOYKMo8 NUmMaHus E.H. Kyueposa, T.B. Tpogumenko C.6-17

THIpaTaIyy.

Takum 00pa3oM, MOXKHO OTMETHTH, YTO BOJIOYIEPKHUBAIONIAsl CIOCOOHOCTD
MYKH M KPYIIKH W3 KMBIXa ParcoBOTO TPH Pa3IHMYHON TeMIepaType THIpaTalud
3aBUCHT KaK OT Pa3MEpPOB YACTHII TaK U OT NPOJODKUTEILHOCTH THAPATAINH, W YeEM
OonpIle WAMETP YacTUIl W TPOMOIDKUTEIBHOCTh THAPATALUH, TEM BBIIIE
MOKa3aTeIu BOAOYAEPKHUBAIOIIEH ClIOCOOHOCTH.

Hanee wuccrnemoBany 3aBHCUMOCTb pPasMEpPOB YaCTHI MYKH W KPYIKH H3
’KMbIXa PariCOBOTO B MacJIe MOICOTHEUYHOM Ha KHPOY/EPKUBAIOIIYIO CIOCOOHOCTD
(OKYC, %). Pe3ynbprarsl nccienoBaHui PeICTABICHBI HA PUCYHKE 4.

200,0 ~ 173
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Kupoynepxuparomas
CIIOCOOHOCTE, %o
H
N
o

40,0

0,0
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Pa3mep yacTHl ’KMBIXa ParicoBOro, MM

Puc. 4. 3aBucumMocCTb KUPOYIePKUBAIOLIECH CIIOCOOHOCTH JKMBIXa PAIICOBOTO OT
pa3MepoB YaCTHI]

W3 naHHBIX, IpPEACTaBICHHBIX Ha PUCYHKE 4, CledyeT, YTO HauOOJbIIYIO
KV C, obnamaeT »xMbIX pancoBslii ¢ pazmepoM yacTul 1,0 MM, a HaumensIryto XKYC
HMMEET KMBIX C pazMepoM dacTtuil 0,33 mMM.

Takum oOpa3oMm, KHpOyIdepXKHBaOLIas CHOCOOHOCTb BO3PAcCTaeT C
YBEIUYEHUEM Pa3MEPOB YaCTHUII )KMbIXa PAIICOBOTO.

HccnenoBanust TEXHOIOTMYECKUX CBOMCTB KMbIXa parica MOKa3ajy, YTO OHH
3aBHCAT OT Pa3MEPOB YACTHL, TEMIIEPATYPHI U IPOAOJLKUTEIbHOCTH THIPATALHH.

VYuuThiBas TOT (haKT, YTO OCHOBHON HMIIOPTUPYEMOI MACIIMYHON KYJIbTYPOM
BCE JK€ OCTAeTCsl COEBBIM KMbIX, HAMU OBUTH HCCIIENOBaHBl €r0 (PYHKIHMOHAIBHO-
TEXHOJIOTHUECKHE CBOMCTBA. JKMBIX COEBBIH (PPaKIHMOHMPOBAIN MO AHAJIOTHH CO
JKMBIXOM pariCoOBbIM.

HUccnemosanu 3aBUCMMOCTE BojloyAepkuBatomieit criocooHoctu (BYC, %) ot
temneparypsl (20 °C — xonoanas runparanus u 70 °C — ropsuas ruapartaius),
MMPOAODKUTECIIBHOCTU I'UApaTaTiuU U OT pa3MEpOB YACTHUI] KXKMbIXa U3 CEMAH COU.
Pe3ynbratel nccneqoBaHui IPeCTaBICHBI HA PUCYHKaX 5, 6.

W3 naHHBIX, NPEACTABICHHBIX HA PHUCYHKE 5, CIELyeT, YTO TIHApaTanus
H3MEJIBYEHHOTO XKMBIXa COEBOT0 0€3 BBIICPKKH NMeeT Hanboupiryio BYC, koropoit
o0j1aaeT XMbIX ¢ pazmepom uactuil 1,0 MM, a HauMmeHbiy0 BYC nmeer sxMbIx
COEBBIH ¢ pazmepom gacTurl 0,33 M.

Obpamaer Ha ce0s BHMMaHHME, YTO BOAOYIEPKHMBAIOIIAs CIIOCOOHOCTH
COEBOr0 JKMbIXa IpH  XOJNOJHOM THIpaTalud Topa3go  HIKe, YeM
BOJIOYAEPKUBAIOILAS CIIOCOOHOCTH XKMbIXa PaIcoOBOIO IIPU XOJIOJHON THIpaTaluu

10
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Y COCTaBIsET MakcuMalbHO 154 % c pasmepom dactul 1,0, B To BpeMs Kak y KMbIXa
parcoBOTO COCTABIIET MaKCUMAaIBEHO 355 %, uto B 2,1 pa3a Oombiire.
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IIponomxkurensHocTs rugpatanuu T=20°C,mun
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Puc. 5. 3aBucumMocTh BOIOYACPKHUBAOIICH CIOCOOHOCTH U3MENBUECHHOTO )KMbIXa
U3 CEMSH COH OT MPOIOJDKUTEITFHOCTH XOJIOMHON TUIPAaTalliy H Pa3MEPOB YaCTHI]

Jlanee onpeaenuay 3aBUCUMOCTh BOJOYICPKHUBAIOIICH CIIOCOOHOCTH COEBOTO
JKMBIXa OT MPOJOIDKUTENBHOCTH ropsiueii ruapararmu (T = 70 °C, puc. 6)
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Puc. 6. 3aBuCUMOCTb BOJOYAEPKUBAIOIIEH CIOCOOHOCTH KMBIXa COEBOTO OT
MIPOAOIKUTENBHOCTH Topstuelt ruapatanyu (70 °C) u oT pa3MepoB 4acTHI]

W3 naHHBIX, NpeNCTaBICHHBIX Ha PUCYHKE 6 CleayeT, YTO TUApaTarus
M3MEJIbUYEHHOT0 )XKMbIXa COCBOT0 0€3 BBIICPIKKH MMeeT Hauboubiyo BY C, koTopoit
o0agaer ®MBIX cCOeBBIN ¢ pasmepoM vactull 1,0 MM, a Haumenblyto BYC umeer
COEBBIH JKMBIX C pazMepoM gacTtur 0,3 mm.

BopoynepkuBaroiass  CliocOOHOCTh  JKMBIXa COEBOIO TP Topsiueit
TUApaTallMy cocTaBigeT MakcuManbHo 171 % ¢ pasmepom dactur 1,0, B To Bpems
KaK y ’KMBIXa paricoBOTO MPH PaBHBIX YCIOBHUAX COCTAaBIIAECT MakcHMainbHO 440 %,
41O B 2,5 pa3a OounbIe.
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Ha cnepyromem srame wucciegoBalyd 3aBUCHMMOCTb BOJIOYAEP’KUBAIOILEH
cnocobnoctu (BYC, %) B coneBom pactBope mpu Temmeparype 20 °C B
3aBUCHUMOCTH OT Pa3MEpOB YacTHUI ¥ HPONODKUTENBHOCTH THAPATALUMM KMBIXa
coeBoro. Pe3ynpratrel HccieqoBaHUI NpEACTaBICHbl HA PUCYHKE 7.
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Puc. 7. 3aBucuMOCTb BOJIOYIEPKHUBAIOLIEH CIOCOOHOCTH U3MENBUEHHOTO COEBOI0
JKMBIXa OT MPOJIOJIKUTEIHLHOCTH XOJIOTHOM THIpaTallii B COJICHOM BOJie U
pa3MepoB YAaCTHUII )KMBIXa U3 CEMSH COH

W3 nmaHHBIX, NpeNCTaBICHHBIX Ha PUCYHKE 7, CIEAyeT, 4TO THAPATaLHs
H3MENBYCHHOTO XKMBIXa COEBOTO 0€3 BRIIEPKKH HMeeT Hanboubiryio BYC, kotopoit
o0yagaeT u3MeNb4YeHHbIHN XMBIX ¢ pazmepoM vyactul 1,0 MM, a HauMmeHbinyo BYC
MMeeT U3MENbYCHHBIN KMBIX ¢ pazMepom gactuil 0,33 mm.

BopoynepkuBatomass CHOCOOHOCTh HM3MEJIBUYCHHOTO JKMBIXa COEBOTO,
THJIPaTUPOBAHHOTO B  COJIEBOM PAacTBOPE TakkKe Topa3[o HIDKe, YeM
BOJIOYAEP)KUBAIOIIAsl CIIOCOOHOCTh KMbIXa palCoBOIO B COJEBOM DPAacTBOpPE U
COCTaBJISIET MAaKCUMaJIbHO 145 %, B TO BpeMs Kak y KMbIXa PariCOBOTO COCTaBIISET
MakcuMaibHO 360 % , uto B 2,4 pa3a Oosbliie.

Hanee nccienoBaiv 3aBUCHMOCTb Pa3MEPOB YaCTHLl M3MENIYEHHOTO KMbIXa
COEBOTr'0 B MacJIe MOCOJHEYHOM Ha YKHPOYAepKuBaroILyo criocooHocts KV C, %).
Pe3ynbratel nccneqoBaHNi PECTABICHBI HA PUCYHKE 8.
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Puc. 8. 3aBHCcHMOCTB KXHPOYACPKUBAOIIEH CIIOCOOHOCTH KMBIXa COEBOTO OT
pa3MepoB YacTHII
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W3 naHHBIX, TPEACTABICHHBIX Ha PUCYHKE 8, CIEMyeT, 4TO HauOObIIcH
KYC, obmamaeT M3MeNbUEHHBIN XMBIX COEBBI ¢ pasMepom dactum 1,0 MM, a
HauMenblen XKYC - xxmbix ¢ pazmepom vacturl 0,33 M.

Takum oOpa3oM, KHUPOYACPKHBAIOIIAsS CIOCOOHOCTh BO3pacTacT ¢
YBEJIIMYCHHEM pa3MEpPOB YAaCTHI[ JKMbIXa COCBOTO, TAaKKE KaK W JUIA JKMbIXa
pancoBoro (puc. 4). XKupoynepkuparomasi CIIOCOOHOCTh JXMBIXa PariCoOBOTO
HECKOJIbKO TPEBBIIIACT KUPOYACPKUBAIOIIYIO CIOCOOHOCTh HM3MEIIbYCHHOTO
JKMBIXa coeBoro u cocrasimsieT 173 % m 150 % coorBercTBeHHO, uTO B 1,1 pasa
6onbme [21].

Janee uccienoBamu HaOyXaroI[yH CIIOCOOHOCTH KMBIXOB parica U COH C
OJIMHAKOBBIM pa3MEpoM 4YacTUI] W CpaBHWIM WX 3HaveHus. HaOyxaromas
CIOCOOHOCTh — CITOCOOHOCTH MOTJIOIMIATh M yIEPKUBAThH BIIATY SIBISETCS BaXKHBIM
¢akropoM mpu 0OpazoBaHUH ¥ (HOPMHUPOBAHUHM KOHCHCTCHIMH TNPOAyKTa [22].
JlaHHBIC TIpE/ICTaBIICHBI HA pUCYHKE 9.
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Puc. 9. 3aBucumocts HaOyxaromei ciocOOHOCTH KMbIXa PAriCOBOTO U JKMbIXa
COEBOTO OT TEMIIEPaTyPhbI

W3 nanHBIX mpeacTaBICHHBIX HA PUCYHKE 9 ciemyeT, 94To 10 CPaBHEHHUIO CO
JKMBIXOM COEBBIM HaWIydllled HaOyxaromed CIOCOOHOCTHIO OO0NaNaeT MKMBIX
parcoBBIi.

3akiaouenue. lccrmenoBaHusl TEXHOJOTHYECKHUX CBOMCTB JKMbIXa parica
MOKa3aJd, YTO OHM 3aBUCAT OT pPa3MEpOB YACTUL, TEMIEPaTypel U
MPOJOJDKATENBHOCTH THAPATAlUM, YeM OOJbIe pa3Mep 4YacTHIl, TEM BBIIIE
TEXHOJIOTHUYECKUE CBOMCTBAa. JKMBIX parcoBblii 00siafaeT 0oJjiee BBICOKUMH
TEXHOJIOTMYECKUMH CBOMCTBAMH 10 CPABHEHHUIO CO KMBIXOM COEBBIM.

AHanmu3 NOJYYEHHBIX JAHHBIX CBHUJETENbCTBYET O  BO3MOXHOCTH
WCIIOJIB30BaHMsI )KMbIXa PAriCOBOTO BMECTO COEBOTO B KaueCTBE (PYHKIIMOHAIEHOTO
KOMIIOHEHTAa IMUIOCBBIX MPOAYKTOB pPa3JIMYHOI0 HA3HAYCHUA BMCCTO IKMBIXa
coeBoro. B cBsi3u ¢ 3TUM mpeacTaBIseTCs 1enecoodpa3HbIM pa3padoTka croco0oB
MPUMEHEHUS B MUIICBOM TEXHOJIOTUU MPOIYKTOB U3 KMbIXa PAIICOBOTO.
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BaarogapHocT. Pe3ynbmamsl nOIyYeHbl 8 PAMKAX Peanu3ayuu HAy4HOo20
uccneoosanus npu noodepixcke benopycckoco gonoa  yHoamenmanbHbix
uccreoosanuti Ha 2022 200 Ha memy: «Hccaedosanue nuwyedol u OUOI02ULECKOU
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CHuCOK JUTepaTypsl

1. O JlokTpyHE HalMOHAILHON NPOJOBOJILCTBEHHOW Oe3omacHocTH PecnyOmuku
Benapyce 10 2030 roga [DnekTpoHHBIN pecypc]: moctaHoBleHne CoBeTa MUHUCTPOB
Pecniyonuku  Benmapycb, 15 mex. 2017 1., Ne 962. — Pexum jgocryna:
http://www.government.by/ru/sol utions/3060. — [Tata o6pamtenus: 23.02.2019r.

2. I'ycaxos, B.I'. OcHOBHBIE MOT0KeHUS [JOKTPHHBI IPOJOBOILCTBEHHOM 0€3011acHOCTH

Pecniyommuku benapycs [Tekcr] / B.I'. T'ycakos [u mp.] // ArpapHast 5KOHOMHKA. —
2017.— Ne 3. - C.2-14.

3. TP TC 021/2011. Texumueckuii permamedT TamokeHHOTO coro3za. O Oe3omacHOCTH
MUIIeBON NpoAayKuu [ Teker).

4, Bacunenko, 3.B., XapakTepucTuka XMMHUYECKOTO COCTaBa JKMBIXa M3 CEMSH parica
copta «Heman» 6enopycckoii cenekiuu [Tekcer] / 3.B. Bacunenko, B.. HukynuH,
T.B. Tpodumenko// BectHuk benopycckoro rocynapcTBeHHOTO YHUBEPCHUTETA
MUINEBBIX ¥ XUMUYECKUX TexHomoruit. — 2022, — Ne 2(32). — C.27-36

5. HeuaeBa, A.Il. Ilumesas xumus [Tekcr]: yueOHuk mans By3oB / Ilom pen.
A.Il.Heuaesa. — 3-¢ uzn. ucnpas. — CI16: THOP/, 2004. — 640 c.

6. Penssiesa, T.B. IloTeHuman pamncoBBIX JXMBIXOB B KaueCTBE CHIPhS IHILEBOTO
nasnavenust [Tekcr] / T.B. PenssieBa [u np.] // XUIIC. — 2020. — Ne 2. — C.143-154.

7. JIncuuprH, A.H. Brnonorndeckne ocoGeHHOCTH COPTOB parnca W (HU3HOIOTHIECKUE
LEHHOCTH XMBIX0B ¥ mpoToB [Tekcr] / Macmoxupoast mpoMbIuieHHOCTh. — 2007.
—Ne 6. — C.10-11.

8. [Taxomoga, O.H. [lepcieKTUBHOCTh UCIIOIb30BaHMUS )KMBIXOB M LIPOTOB MacIHMYHBIX

KYJIBTYP [UTS TIOBBIICHHUST GHOJIOTHYECKOM IEHHOCTH MPOAYKTOB mutanus [Tekct] /
O.H. ITaxomoBa // Anbmanax «Hayunsie 3anucku Open TUDT». — 2011. — Ne 1(4).
C.377-381.

9. INaxomoBa, O.H. Pa3paboTka u wucmons3oBaHue (YHKIIHOHATIHHOTO IHIIEBOTO
o0oTraTHTEIIS U3 KMBIXa PAIlCOBOTO JHC. ...KaH[. TeX. Hayk [Tekct] / [Tlaxomosa O.H.
— Open, 2014. - 162 c.

10.  Penzsera, T.B. ®yHKIIHOHATBHBIE CBOMCTBA OSIIKOBBIX MIPOJAYKTOB M3 MBIXOB parica
u peokuka [Tekcr]/ T.B. Penssea [u ap.] / Macna u xupst. — 2020. — Ne 7(231).
C.20-23

11. Iynseunckas, N.B. Komno3uruoHHbie OEIKOBbIC T00ABKU U3 CEMSH MACIHYHBIX U
6axueBsIx pactenuii [Texcr] / W.B. Hlynsunckas, O.A. Hoxs, O.B. Hlupoxopsinoa
// N3Bectust By30B. [Tumesas texHonorus. — 2007. — Ne 5-6. — C.40-42.

12. Epmakos, A.W1. MeToabl OHOXMMHUYIECKOTO HCcciieaoBanus pacrenuii [Tekcr] / A,
Epmakos [u gp.]. — JI., 1987. — 430c.

13. T'ypoma, H.B. Mertons! onpenenenust yHKIIMOHATBHBIX CBOHCTB COEBBIX OEJIKOBBIX
npenaparos [Texcr] / H.B. I'yposa [u np.] // Msicnast ungyctpus. — JI., 2001. — Ne 9.—
C.29-32.

14.  Ulepbaxos, B.I'. Xumust u 6noxumus nepepaboTKH MacaIn4YHbIX ceMsH [Tekct]. — M.:
[umesas mpoMbInuieHHOCTH, 1977. 168 c.

14



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

I SSN 2959-7994 (online) Hayunblii scypnan 2023, }3(81)

15.  [lep6akos, B.I". [Ipon3BoACTBO GEIKOBBIX MPOIYKTOB U3 MACTUYHBIX ceMsH [TekcT]
/ Mep6axos B.I"., UBarumkuii C.b. — M.: Arponpomuzaar, 1987. 152 c.

16. Tpyxwman, C.B. UccnemoBanne xMbIXa U3 CEMSH parica B TEXHOJIOTHH MPOU3BOICTBA
MYYHBIX KOHIUTEPCKUX H3JeNUH (YHKIMOHAIBHOTO Ha3HaueHHs [Tekct]: muc.
...KaH]I. CeIbCKOX03. HayK. — Boponex, 2010. — 150 c.

17.  Mamxecos, B.I. Pa3zpaboTka caxapHOro neyeHbsl MOBBIILIEHHON MHUIIEBOH IEHHOCTH
[Texcr] / B.M. Manxecos, C.B. Tpyxmae, E.E. KypuaeB // CoBpemeHHbIE
Haykoemkue TexHonoruu. — 2010. — Ne§. — C.90

18. bBenosa, E.M. IlepcnekTuBbl BTOPHUYHBIX MPOAYKTOB NepepabOTKH parca B
pa3paboTke KOMIUIEKCHBIX IHIIEBBIX OENKOBO-yrieBOAHBIX oborarureneit [Tekcr] /
E. bemoa, U.A. TmoroBa, C.C. 3abypunoB // CoBpeMCHHBIE HAyKOEMKHE
texHomorun. — 2010. — Ne3. — C.58-59.

19. Tomen, A.JI. IlepcreKTHBBI HCIIOJB30BAaHHUS PAIICOBOTO JKMBIXa B IHTAHUA
cnoprcMeHoB [Teker] // Yenosek. Ciopt. Memgummaa. — 2018. — Nel. — C.115-124.

20.  [onuenko, JI.B. besonacHocTh numieBbix npoaykToB [Tekct] / JI.B. loruenko, B. .
Hanpikra. — M.: Tlnmenpomusaat, 2001. — 528 c.

21.  Topsenko, JL.I'. CemeHa parca Kak HCTOYHHUK BBICOKOKaYE€CTBEHHOTO O€JIKa U )KUPOB
B panmoHax st Mosioasix ryceit [Tekcr] // ITtuneBoactso. — 2010. — Ne6. — C.27.

22.  EropoBa, T.A. Panc u mepcneKTHBBI €ro HCIOJb30BAaHHS B KOPMJICHUH ITHIIBI
[Texcr] // Cenbckoxo3zstiicTBeHas ouosorus. — 2015, — Ne2. — C.175.

Mamepuan nocmynun ¢ pedaxyuro 10.09.23.
3.B. BacuneHko?, E.H. Kyueposa?, T.B. TpopumeHko?

1Benapyce memaekemmik mamak ¥aHe XUMUAMbIK MexHoA02UAAap yHusepcumemi,
Moezunes, benapyce Pecnybaukacei

BE/TIOPYCCHUAJbIK CENEKLINAJBI PANC KYHXAPACBIHbIH,
®YHKLUMOHANADbI })KOHE TEXHONOIMUANBIK KACUETTEPI

AHpaTna. benopyccnanbiK cenekLmAnbl panc KyH»KXapacbiHblH, GYHKLUMOHANAbI KaHe
TEXHOJIOTUABIK KacueTTepi 3epTTendi. Panc KyH»KapacblHbIH, Cy yCTay, Mai ycTay Kabineri,
iCiHyi Typanbl YCbIHbINFAH JepeKkTep onapAbl Tamak OHIMZAEPiHIH TeXHONOTUANbIK
KacueTTepiH TMiMAi peTTeyLwi peTiHae KapacTblpyFa MyMKiHAIK 6epegai.

TipeKk ce3aep: panc KyH»Kapacbl, PYHKLNOHANABIK-TEXHONOTUANDIK KacueTTepi, cos
KYHXapacsbl, cyapl ycTay KabineTi, mali yctay Kabinerti, iciHy.

Z.V. Vasilenko?, E.N. Kucherova?, T.V. Trofimenko!

1Belarusian State University of Food and Chemical Technologies,
Mogilev, Republic of Belarus

FUNCTIONAL AND TECHNOLOGICAL PROPERTIES OF
RAPESEED CAKE OF BELARUSIAN SELECTION

Abstract. The functional and technological properties of rapeseed cake of Belarusian
selection are investigated. The presented data on the water-retaining, fat-retaining abilities,
swelling of rapeseed cake allow us to consider them as effective regulators of the
technological properties of food products.
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MECHANISM FOR ADJUSTING THE STRENGTH OF
INTERPHASE ADSORPTION LAYERS OF "SKIMMED MILK —
SURFACTANT SUBSTANCE" IN DESSERT PRODUCTS

Abstract. Today, the range of dessert products produced by the restaurant industry of
Ukraine is wide and diverse and is determined by its nomenclature. Mousse is one of the
most common dessert dishes ordered in restaurants of various levels. The traditiona
technological scheme of mousses production is to some extent labor-intensive, and this
makes it difficult to satisfy consumer demand. Therefore, the use of a dry mixture in the
recipe composition of moussesiis justified.

This article is devoted to the investigating the regulatory mechanisms of interphase
adsorption layer strength at the interface of the water — oil and water — air phases by
introducing surfactants into the dry mixture for the manufacture of dessert products. The
choice of surfactants and their concentrations for the formation of interfacial adsorption
layers in systems is based on the consideration of surface activity, hydrophilic-lipophilic
balance (HLB) and protein concentration, which determines the behavior of the mixture of
surfactants in the system. The issue of the influence of surfactants with high and low HLB
and their mixtures and the use of a system with three surfactants E472e-E472b-E322, which
allow to obtain whipped emulsions from a dry mixture, are considered.

Keywords. interphase adsorption layer, surfactants, dry formulation mixture,
temperature, ultimate shear stress, ripening.

Hrynchenko O., Borankulova A., Omelchenko S. Mechanism for adjusting the strength of

/ interphase adsorption layers of "skimmed milk — surfactant substance" in dessert products
/I Mechanics and Technology / Scientific journal. — 2023. — No.3(81). — P.18-28.
https://doi.org/10.55956/WOXE9259

Introduction. The production of dessert products with a foam emulsion
structure with high quality indicators is achieved due to the redlization of the
functional and technological properties of milk proteins, surfactants, as well as the
influence of technological parameters (temperature, maturation time of the foam
emulsion system) in order to ensure high foaming capacity, foam stability and
product plasticity.

The production of dessert productswith astable foam emulsion structure, with
high quality indicators, requires the study of the mechanisms protein and surfactant
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dynamics at the water-oil phase and water-air phase boundary at a temperature of
4+1 °C, since protein desorption from the interfacial surface water-0il depends on
the concentration and nature of the surfactant (ionic, non-ionic), the amount of HLB,
and the decrease in product temperature containing proteins, surfactant blends and
simultaneousincrease of water-air phase areainterface requires determining therole
of each component.

The authors of [1] established that lowering the temperature of the emulsion
from 20°C to 4°C, which is stabilized by 0.4% B-casein in a composition with
surfactants with high HLB (Tween 20) and surfactants with low HLB (mono- and
diglycerides) contributed to significant protein desorption from the interfacial
surface. The main conclusion of the authorsisthat amixture of water- and fat-soluble
surfactants promotes more significant protein desorption than each one alone.

It is known from the literature that temperature affects the adsorption and
desorption of proteinsand surfactantsin such systemsas milk and cream[2, 3]. Thus,
an increase in temperature contributes to an increase in protein adsorption on the
interfacial surface and desorption of phospholipids. Decrease in temperature below
the melting point of fat leads to desorption of proteins and phospholipidsinto blood
plasma [4], resulting in emulsion destabilization of milk and cream, which causes
destabilization of milk and cream emulsion. Mechanica influences also have a
significant impact on destabilization such as homogenization and whipping [5, 6].

The purpose of the research is to study the regularities of the formation of
interphase adsorption layers (IAL) of model systems on the interface of water-ail,
water-air phases at the technological process stages — cooling and whipping,
containing dry skimmed milk, surfactants and their mixtures, for substantiation
parameters of the technological process of whipped emulsions production from dry
mixtures.

The basic components forming the structure of foaming emulsion food
products include skimmed milk powder as a source of proteins, surfactants E472e,
E472b, E322 and a stabilizer [7].

Conditions and methods of resear ch. Determining the ultimate shear stress
(USS) of interphase adsorption layers was carried out with the help of a device
similar in principle to Rebinder's device. The essence of the method for determining
the strength of interphase adsorption layers is to determine the angle of deviation of
the glass disc of the device at the interface of the phases.

The ultimate shear stress (USS) of the interfacial adsorption layers (IAL) was
determined by the formula:

CoxS
Ps — 360x R12 XN (1)

where Ps — the ultimate shear stress of interphase adsorbent layers, N/m;

C, —modulus of elasticity of the wire, (Nxm)/degree;

S, — deflection of the recorder photocell at the moment of maximum glass disk

displacement, m;

R — glassdisk radius, m;

n — factor for converting angle degrees to scale meters.

To research the USS of 1AL in foam emulsion systems, we have proposed a
research method that is formed at the interface of the water-air phases in foam
emulsion systems. The essence of the method is that two crystallizers connected by
atubewere used to study the strength of IAL, asolution of reconstituted milk powder
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was poured into one of them, and plant oil was injected onto the surface of the
solution. The whole system was incubated for 2.0x3600 s at 20+1°C to form
adsorbent layers at the water-oil interface. Then the test tube valve was opened, the
reducing liquid was partially transferred to the second crystallizer and for the
formation of layers a the water-air interfaces, it was kept for 2.0x3600 s at a
temperature of 4+1°C, after which the USS of IAL at the water-air phase interface
was determined. Lowering the temperature to 4+1° C will contribute to the fact that
at low temperatures, low-molecular-weight surfactants are more surface-active than
proteins, as aresult of which the stability of dispersed systems containing proteins
and surfactants will change. From a technological point of view, the whipping of
dessert products from a dry mixture was carried out at a temperature of 4...8°C, this
dictated the need to study the behavior of proteins and surfactants at the phase
separation in order to determine emulsion behavior in the foaming process.

Resear ch results and discussion. To identify the behavior of each surfactant
in the formation of foam emulsion systems and their role in the formation of IAL,
studies were carried out of the USS of IAL, formed at the phase separation at t =
4+£1°C for 4x3600 s, that is, time necessary for IAL adsorption and formation as a
function of protein participation at the interface of the water-air and water-oil phases.

It has been established that the the correlation between IAL USS and skim
milk content has an extreme character with a maximal value corresponding to the
content of 4.0% skim milk powder and is (1.04+0.05)x10 N/m at the water-oil
phase interface (Fig. 1, curve -0) and (0.74+0.03)x102 N/m at the water-air phase
interface (Fig. 1, curve— o)

F—————————m————————

i Px10%,N/m

Y

N A I

____________________________________________________

Fig. 1. Dependence of effect of IAL on reduced skim milk content at temperature
of 4+1°C at the phase interface: ¢ — water-oil; o — water-air

The presence of an extremum on the curves is probably related to the
formation of a monomolecular layer.

In order to establish the behavior mechanisms of dairy proteins and surfactants
a the interface of water-oil and water-air phases at a temperature of 4+1° C, we
decided to reduce protein and surfactant concentrations by 10 times, to ensure the
preservation of liquid phase separations, since at the content of surfactants 0.2% and
above, fat crystalization occurs, and the provision of the condition that the
concentration of surfactant is higher than the critical concentration of micelle
formation (CCMF) while maintaining protein/surfactant ratio. There will only be a
difference in absolute USS values of IAL, but thiswill make it possible to establish
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regularities of system behavior, in particular, a the water-oil interface. In the initial
phase of the research, the influence of one surfactant on the USS of IAL at the
interface of the water-oil, water-air phases systems "milk — surfactant" were defined
to clarify the behavioral mechanisms of each surfactant separately, fixing the content
of skimmed milk at the level of 4.0%.

The concentration of E472e surfactant inthe"milk - E472€" system was found
to increase from 0.02% to 0.08% of the USS of IAL at the water-oil phase interface
increases from (1.80+0.09)x1072 to (7.10.3)x10° N/m (Fig. 2, curve — o). At the
water—air phase interface, a similar dependence was obtained, but with smaller
absolute values (Fig. 2, curve— A).

______________________ A

o _y=84936x+ 03774

Fig. 2. Dependence of USS of IAL on the concentration of E472e of the "milk-
E472¢€" system at atemperature of 4+1°C at the phase interface: o — water-oil; A —
water-air

So when concentration of E472e surfactant is raised from 0.02 up to 0.08%,
the USS of IAL increases from (0.53+0.02)x1073 to (2.2+0.1)x10°N/m.

The dependence of the USS of IAL on the concentration of E472b surfactant
at the interface of the water-oil, water-air phases wasidentified (Fig. 3).

It was established that the dependence (Fig. 3, curve — o) is extreme with a
maximum corresponding to E472b concentrations of 0.04..0.06% and is
(0.54...0.58)x10-3, N/m. A similar dependence derived at the water-air inrefacia
phase (Fig. 3, curve — A). The maximum corresponds to E472b concentrations of
0.04...0.06% and is (0.150...0.165+0.010)x10-3 N/m. By comparing the absol ute data
of the USS of IAL of the "milk-E472b" systems and the system containing only
reconstituted skimmed milk, it can be asserted that the introduction of E472b helps
to reduce the strength of the IAL at the water-air interface, therefore, the 1AL
durability in the system with 0.35% of skimmed milk is (0.193+0.009)x102 N/m. At
the interface of the water—oil phases, the strength in the system containing 0.35%
skimmed milk is (0.50+0.02)x102 N/m, so a dlight increase in strength can be
achieved only with an E472b content of 0.04 ...0.06%.

The dependence of the USS of AL on the concentration of surfactant E322 in
the "milk-E322" systems was determined (Fig. 4).
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Figure 3. The dependency of USS of IAL on the concentration of E472b of the
"milk-E472b" system at atemperature of 4+1°C at the phase interface: o — water-
oil; A — water-air
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Fig. 4. Dependence of USS of IAL on the concentration of E322 of the "milk-
E322" system at a temperature of 4+£1°C at the interface of the phases: o — water-
oil; A — water-air

At increase of E322 surfactant concentration with 0.01 to 0.06% in the system
"milk - E322" at theinterface of water-oil phasesit was ascertained that thefollowing
results were obtained the USS of IAL decreases from (0.340+0.017)x1073, N/m to
(0.070+0.003)x103, N/m (Fig. 4, curve — o), and from (0.120+0.006)x1073, N/m to
(0.098+0.004)x103, N /m at the water—air phase interface (Fig. 4, curve — A),
consequently.

Theutilization of two surfactants E472b and E472e was researched to increase
the foaming capacity (FC) and foam stability (FS) [7] (Fig. 5).

It was established that in the "milk-E472b-E472€" systems with alow content
of E472b of 0.02%, the IAL USS correlation at the water/oil phase boundary has an
extremal character with amaximum that correspondsto the E472e content of 0.04%,
and amounts to (8.00 £0.13)x10* N/m, i.e. the strength of 1AL increases by 22 times
(Fig. 5, curve — 0). By increasing the E472b concentration to 0.04-0.06%, as the
E472e content increases, the USS of IAL increases as well. With an E472b content
of 0.04%, with an increase in E472e to 0.08% USS of IAL increases to
(12.0£0.6)x10 N/m, i.e. by 23 times (Fig. 5, curve — o). With an E472b content of
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0.06%, with an increase in E472¢ to 0.08% USS of AL increases to (14.3+0.4)x10°
3N/m, i.e. by 24 times (Fig. 5, curve — A).

423,2x% +-310;04x + 0,539
R?=09592 (%

_________________________________ L |

Fig. 5. Dependence of USS of IAL on the concentration of E472e of the "milk-
E472b-E472¢" system at a temperature of 4+1°C at the interface of the water-ail
phases with the content of E472b, %: ¢ — 0.02; o — 0.04; A — 0.06

In the "milk-E472b-E472€" systems at the interface of the water-air phases
with an increase in the concentration of surfactant E472e to 0.08%, with an E472b
content of 0.04%, the USS of IAL increases (Fig. 6, curve - A) to (3.00 £0.15)x1073,
N/m and with the E472b content of 0.06% (Fig. 6, curve - O) increases to
(3.60+0.18)x103, N/m i.e. the strength of IAL increases by 20 and 22 times,
respectively.

: Px10%,N/m

| |

i b |

____________________________________ G%----

____________________________________________________

Fig. 6. Dependence of USS of IAL on the concentration of E472e of the "milk-
E472b-E472¢" system at a temperature of 4+1°C at the interface of the water-air
phases with the content of E472b: A — 0.04%; o — 0.06%

To verify the participation of all surfactants in forming the interfacial
adsorbent interlayers, the CSS of IAL systems "E472b - E472¢€" were identified. It
is revealed that the USS of IAL systems with no dairy proteins are featured less
strength approximately 2-3 times (Fig. 7), which confirms the participation of al
surfactantsin the formation of IAL.

Therefore, by increasing the concentration of E472e surfactant from 0.02 to
0.06%inthe"E472b-E472€" system, with an E472b content of 0.04% at theinterface
of the water-oil phases USS of IAL increases from (1.50+0.07)x103to (6.7+0.3)x10°
3N/m (Fig. 7, curve— o). In water-air phase boundary, with increasing concentration
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of E472e surfactant from 0.02 to 0.04% in the E472b-E472e system, the CSS of IAL
rises from (0.6£0.03)x10° to (0.92 +0.04)x103 N/m further increase in the
concentration of E472e to 0.08% surfactant leads to a decrease of USS of IAL to
(0.7+0.03)x103 N/m (Fig. 7, curve — A ). Thus, it can be asserted that in systems
containing milk proteins and surfactants with low HLB (E472b) and high HLB
(E472e), IAL with high strength indicators are formed, which ensure the stability of
emulsions and foams at low temperatures.
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Fig. 7. Dependence of USS of IAL on the concentration of E472e of the" E472b-
E472€" system at atemperature of 4+1°C, with a content of E472b of 0.04% at the
phase interface: o — water-oil; A — water-air

It was established that the introduction of E322 into the "milk-E472e-E472b-
E322" system at the interface of the water-oil phases leads to a decrease in the USS
of IAL (Fig.8).
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Fig. 8. Dependence of USS of IAL on the concentration of E322 of the system
"milk-E472e-E472b-E322" at a temperature of 4+1°C at the interface of the water-
oil phases by content, %: 0 — E472e 0.06 E472b 0.04; A — E472e 0.06 E472b 0.06

Thus, with an increase in the concentration of E322 surfactant to 0.06% in
the "milk-E472e-E472b-E322" system, with the content of E472e 0.06%, E472b
0.04%, USS of IAL will decrease from (11.0£0.5)x 10°N/m to (1.80+0.09)x1073,
N/m (Fig. 8, curve — ), i.e., USS of IAL decreases by 2.7 times, which is probably
due to desorption of proteins from the interfacial surface, it can be assumed that the
the desorbed protein within the emulsion system will facilitate its foaming during
whipping. With the content of E472e 0.06%, E472b 0.06% (Fig. 8, curve — A) the
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USS of IAL will decrease from (14.0£0.7)x103N/m to (3.80+0.19 )x102 N/m, i.e.
the strength of IAL will decrease by 3.6 times.

In order to establish the role of E322 surfactant in the formation of AL, the
effect of E322 on the USS of IAL of "E472e-E472b-E322" systems, that is, systems
without milk proteins, was determined (Fig. 9).

The analysis of the obtained data showed that E322 contributes to the
reduction of USSof IAL from (6.5+0.3)x10°N/m to (0.96+0.02)x103, N/m, i.e. the
USS of IAL decreases by 6.5 times. A comparison of the absolute values of the USS
of IAL with systems containing milk proteins shows that in the presence of proteins
in the system their power is approximately 2 times higher, which allows usto assert
that E322 promotes partial desorption of all surfactants involved in forming IAL.

(Fig. 9)
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Fig. 9. Dependence of USS of IAL on the concentration of E322 of the system
"E472¢-E472b-E322" at a temperature of 4+1°C at the interface of the water-oil
phases by content, %: E472¢ 0,06 E472b 0,04

It is found that the addition of E322 into the "milk-E472e-E472b-E322"
system at the interface of the water-air phases contributes to the increase of the USS
of IAL. By comparing the absolute data of the USS of IAL at the interface of the
water-oil and water-air phases, it can be seen that at the interface of the water-air
phases the USS is 1.3 times higher, which gives grounds for asserting the energy
advantage of creating foam in an emulsion system based on a system of four
surfactants: milk proteins, E472e, E472b, E322.

Thus, with an increase in the concentration of surfactant E322 to 0.06% in the
"milk-E472e-E472b-E322" system, with the content of E472e 0.06%, E472b 0.04%,
the USS of IAL will increase from (2.7£0.13)x103N/m to (3.01£0.15)x103, N/m,
i.e, theUSSof IAL increasesby 1.1times (Fig. 10, curve — o). With the content of
E472e 0.06%, E472b 0.06% (Fig. 10, curve — A) the USS of IAL will increase from
(3.2£0.7)x10°3N/m to (4.1£0.19 )x103, N/m, i.e., the strength of IAL will increase
by 1.3 times.

By experimental studies, it was shown that in the system "E472e-E472b-
E322" with no dairy proteins at the water-air interface, the interfacial adsorption
interlayers are so poorly defined that it was not possible to fix.

The research carried out enables to specify the formation mechanism of
interfacial adsorption layers at the boundary of water-oil, water-air interfacesin the
systems that contain milk proteins, surfactants and their mixtures at the temperature
of 4°C. Interfacial adsorption layers in systems comprising milk proteins and
surfactants with low hydrophilic-lipophilic balance (E472b, E322) are less strong
than in systems without surfactants, that is, such surfactants facilitate desorption of
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proteins from interfacial area. With high hydrophilic-lipophilic balance (E472¢),
interfacial adsorption layers with high strength parameters are formed, which will
contribute to the stability of emulsions and foams.

Px10%, N/m v = 13,836x + 3,2703-A
i : A—R*>=10,9914 j
— y 4.4,8362x + 2,7503
: o =
= & 49—1( =0,9741 Eli
C.%

Fig. 10. Dependence of USS of IAL on the concentration of E322 of the system "
milk-E472e-E472b-E322" at a temperature of 4+1°C at the interface of the water-
air phases by content, %: o0 — E472e 0,06 E472b 0,04; A — E472e 0,06 E472b 0,06

Conclusion. Manufacturing the dessert products on the basis of dry mixture
with two surfactants with high hydrophilic-lipophilic balance E472e and low
hydrophilic-lipophilic balance E472b allows to increase significantly the strength of
interfacial adsorption layers by about 20...24 times at the interface of water-ail,
water-air phases in comparison with systems without surfactants. Application of a
combination of three surfactants E472e, E472b, E322 enables to reach higher
strength of interfacial adsorption layers at the interface of water-air phases in
comparison with the strength at the interface of water-oil phases, which provides
high foaming ability and the stability of dry mixture whipped dessert products.
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0. MpuHyeHko?, A. BopaHkynosa?, C. OmenbyeHKo?

IMemnekemmik mexHon02uAnbIK yHUsepcumem, XapoKos K., YKkpauHa
’M.X. lynamu ameiHdarsl Tapa3 eHipaik yHusepcumemi, , Tapas K., Kazakcmax

AECEPT OHIMAEPIHAEN "MAMbIHAH AXbIPATbIJIFAH CYT — BETTIK BE/ICEHAI
3ATTAP" }XYMECIHIH, AACOPELINANDIK ®A3A APAJIbIK KABATbIHbIH, BEPIKTITIH
PETTEY MEXAHU3MI

AHpaTtna. byriHri TaHAa YKpauHaHbIH, MelpamxaHa WHAYCTPUACHI LWbIFapaTbiH
JecepT eHiMAEepiHiH aCCOPTUMEHTI KEH, KaHe aslyaH Typ/i }KaHe OHbIH, HOMEHKAaTypacbIMeH
aHbIKTanagbl. Mycc apTypni AeHrengeri melpamxaHanapga Tancblpbic 6epineTiH eH Ken
TapanfaH gecepT TaramzapblHbiH 6ipi. Mycc eHAipiciHiH A3CTYPI TEXHOIOTMANBIK CXEeMachl
Gipwama  yaKbITTbl  KaxeT eTedi KoHe O6yn  TyTbIHYWbINApPAbIH,  CYPaHbICbIH
KaHafaTTaHAbIpyAbl KMbiHAATaAbl. COHAbIKTaH peuenTt 6GoMbiHWA MycC KypamblHAAFbI
KYPFaK KOCNaHbl KONAAHY HerisgenreH.

Byn maKana pecepT eHIMAEpiH GHAIPY YWIiH Kypfak Kocnafa 6eTTik benceHAi
3aTTapAbl €HFi3y apKbl/ibl Cy-Mail }aHe cy-aya gpa3anapbiHblH, LeKapacbiHAafFbl ha3zaapansbik,
aacopbumanbik  KabaTTblH, 6GepiKTiriH  peTTey MexaHW3MAepiH 3epTTeyre apHaafaH.
yienepae dasaapansik afcopbumnanbik KabaTTapabl KanbINTacTbIpy YWiH 6eTTik 6enceHai
3aTTap MeH onapAblH KOHUEHTpauuAacbiH TaHaay 6eTTik 6enceHainikTi, rugpodunbai-
navnodunbai Tene-TeHAikTi (HLB) koHe yiegeri 6eTTik 6enceHai 3aTTap KOCNacbiHbIH,
SPEKEeTiH aHbIKTAWTbIH aKybl3 KOHLUEHTPALMACLIH ECENKe anyfa HerizaenreH. ofapbl XKaHe
TemeH HLB 6eTTik 6esnceHai 3aTTapablH, *KaHe onapblH KOCMaiapbiHbIH, 9cepi, CoHAan-aK
KYpfaK KocCnafaH KenipwiTiireH amynbcuanapabl anyfa MYMKIHAIK 6epeTiH yw 6eTTik
6enceHai 3aT e472e-E472b-E322 KylieciH nanganaHy KapacTblpbliagbl.

TipeK ce3gep: da3a apanblk aacopbuuanbik Kabat, 6eTTik 6enceHai 3aTTap, KypFak,
peL.enT Kocnacbl, TemnepaTypa, WeKTi bIFbICY KEPHEYi, XKeTiny.

0. I'puHueHKko?, A. BopaHKynosa?, C. OmenbueHko?

rocydapcmeenHsiii 6uomexHono2udeckull yHusepcumem, 2. XapbKos, YKpauHa
2Tapasckull pe2uoHanbHeill yHusepcumem um. M. X. ynamu, 2. Tapas, Kazaxcmax

MEXAHW3M PETY/IMPOBAHMA NMPOYHOCTU MEX®A3HbIX ALICOPELIMOHHDBIX C/IOEB
"MOJ/IOKO OBE3*MPEHHOE — MOBEPXHOCTHO-AKTUBHbIE BELLIECTBA" B JIECEPTHOM
MPOAYKLMK

AHHOTauma. CerogHa acCOpPTUMEHT [JecepTHOM MPOoAYKUMW, NPOU3BOSUMON
pectopaHHOW MHAyCcTpMen YKpauHbl, WWPOK WM pa3HoobpaseH M onpegenserca ee
HOMeHKNaTypoil. Mycc — OAHO M3 cambiX PACNPOCTPAHEHHbIX AecepTHbIXx 64104,
3aKa3blBaeMbIX B PeCTOpaHax pas/iMyHoro yposHs. TpaguMumoHHaa TeXHONOrMYeckan cxema
NPOW3BOACTBA MYCCOB B HEKOTOPOW CTeneHW TPyAOemKa, W 3TO 3aTpyaHseT
yaoBneTsopeHve notpebuTenbckoro crnpoca. MosTomy MCNoNb30BaHWME CyXOW cMmecu B
peuenTypHOM COCTaBe MyCcCOB OMNpaBAaHo.

[aHHanA cTaTbsA NOCBALEHA MCCNEA0BaHMIO MEXaHW3MOB PerynpoBaHmsa NPOYHOCTH
meKbasHoro aacopbLUMOHHOIO CNoa Ha rpaHuue pasgena ¢as soga — mac/io v Boda —
BO34yX MNyTeM BBeAEHWA OBEPXHOCTHO-aKTUBHbLIX BELLECTB B CyXyld CMecb [AAs
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NPOM3BOACTBA [ECEPTHbIX WU3AEeNNA. BblbOp NOBEPXHOCTHO-AaKTUBHbLIX BELLECTB M WX
KOHUEHTpaunn ana dopmupoBaHua MedasHbIX aACOPOLMOHHLIX CNOEB B cCUCTEMax
OCHOBaH Ha y4yeTe MOBEPXHOCTHOW AKTUBHOCTMU, rMapoduabHo-annodunbHoro b6anaHca
(HLB) 1 KoHueHTpaumu 6enka, KoTopble ONpeaenstoT NoBegeHne CMecu NoBepxXHOCTHO-
AKTMBHbIX BeLLeCTB B cucTeme. PaccmoTpeH BOMPOC O BAUAHUWU MOBEPXHOCTHO-AaKTUBHbIX
BELLLECTB C BbICOKMM U HU3KUM HLB 1 ux cmeceit, a Tak»Ke MCNO/Ib30BAHUE CUCTEMbI C TPEMA
NOBEPXHOCTHO-aKTUBHbIMW  BewlecTBamn  E472e-E472b-E322, KoTopble NO3BOAAIOT
noJsly4aTb B3O6UTbIE 3MYNbCUU U3 CYXOW CMECH.

KnioueBble cnoBa: merkdasHbIi aACOPOLMOHHDINA COM, NMOBEPXHOCTHO-AaKTUBHbIE
BelecTBa, Cyxasa peLenTypHaa Cmecb, TemnepaTypa, npefaesibHOe HanpaXKeHue CABUra,
co3peBaHue.
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AHAJIN3 AHKETUPOBAHUA B PAMKAX ITPOEKTA
«[ITPABUJIBHOE IIMTAHUE — HAIIl BBIBOP U BY IYHIEE»

AnHoraums. CraTbsi NOCBAILUEHA  aKTyaJbHBIM  BOIPOCaM  COBMECTHOI'O
COTPYJHUYECTBA MEX]y IIKOJOW, KOJUIEAKEM M yHUBEpPCUTETOM. Tema MuTaHus Bcerjaa
OyJeT B IPUOPUTETE M COBMECTHOE BOCITUTAHUE MOJOJIEKH, TyTeM MPUBUTHSI KM BOIIPOCOB
37I0pOBOT0 00pa3a JKU3HM, KaK JUIS IIKOJI, KOJIJIeXKEH 1 BY30B SIBJISCTCS aKTyalbHOMU 3a1adueit
U BBITMIOJIHUMOW B paMKaxX COBMECTHOW paboThl. B paMkax cOTpyaHHYECTBA OBLI MOIMUCAH
MEMOpPaHIyM, KOTOPBIA OYyJET COCOOCTBOBATH BOBJICUCHHUIO CTYACHTOB U IIKOJIBHUKOB B
TBOpUECKYI0 pPabOTy W MHHOBallMOHHBIE wuccienoBanus. OIHUM U3 HaNpaBlIeHUI
COBMECTHOH paboThl OBLIO MPOBENCHO AHKCTHPOBAHHE CTYACHTOB W INKONBHUKOB, TJIE
npuHsn ydactre 130 pecrioHIeHTOB, aHKeTa BKIIFOYAlla B ce0sl BOTIPOCHI O MPAaBHIFHOM
MUTaHUH, KacaTeIbHO YIOTpeOIeHNs X1e0a, 3HAHUS O €T0 BKYCOBBIX CBOMCTBAX, OTHOIICHUH
K XJIeOy | T.1I.

KaroueBrple c10Ba: aHKeTHPOBaHNUE, XJe0, XIe000yIOTHBIC H3IEIUS, MEMOPAHIIYM

Mawanosa, H.C. Ananu3s ankemuposamusi 8 pamkax npoekma « ApaguibHoe RUmanue — Haw

% svibop u Gyoywee» [Texem] | H.C. Mawanosa, A.5. Hypmaesa, I' J]. Axwopaesa, UK.
banmabexosa, E.C. Kocmenko // Mexanuxa u mexnonoeuu / Hayunwuit ocypuan. — 2023. —
MNe3(81). — C.29-37. https.//doi.org/10.55956/HGBH2786

BBeaenue. VYiyumenue nuranus B pecrnyOnuke KazaxcraH sBiseTcs
HanboJiee BaXKHBIM BOTIPOCOM, 3aKPEIICHHBIM B oBecTke [THs 10 2030 roxa [1].

X1e000ynouHble W3ACTHs SABJSIIOTCS OCHOBHBIM IPOAYKTOM HHUTAaHHUS B
paluoHe HaceleHHus. AKTyaJlbHOCTh MPAaBUIBHO, aJ€KBATHOI'O MHUTAHUS pPACTET
€XKErofHo, He TOJbKO MEIMKaM H3BECTHO, YTO COAIIAHCHMPOBAHHOE IO MHILEBOMY
COCTaBY, a TAKXKe Pa3HOOOpa3HOE MUTAHUE SBJISIETCS 3aJI0IOM KaueCTBEHHOH KU3HU
aroboro yenoseka [2-3].

Bce OomnpInie miccneoBaHUN MPOBOIUTCS C IENBIO BBIABIECHUS OTPEOICHMS,
Crpoca U MPEANOYTEeHHI 10 X1e000YI0UHbIM U3eTHIM [4].

I'KTIIT «TexHOMOTHUECKUH KOJUTek» akumarta T. Acrana, HAO «Kazaxckuii
arporexunuecknii yamepcutrer uM.C.Ceiidymnmaa n ['KIT ma I1XB «mkona
rumHasus Ne58 mm. W. XKancyryposa szakmroumsim MeMopaHAyM O B3alMHOM
COTPYAHUYECTBE B OOJACTH peaju3allid HMHHOBALMOHHOTO IPOEKTa IO TEMe:
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H.C. Mawanosa,
A.F. Hypmaesa, I'J]. Axwopaesa C.29-37
UK. Barnmabexosa, E.C. Kocmenxo

Texnonozuu 6 cpepe
NpOOYKMo8 NUmMaHus

«lIpaBubHOE TIMTaHWE — HaIl BBEIOOP W Oymymiee», a Takke pa3padoTka H
IJIAHUPOBAHKE TIPOEKTA 110 BHEJIPEHUIO NHHOBAIMN B KOJUIEIDKE, BY3€ H IIKOJIE /IS
yIy4dIICHUsT KadecTBa NHUTaHUs. B paMkax COTpyJHHYECTBA MPEAYCMOTPECHBI
CEMHUHAPBI, KPYTJIbIE CTOJIBI, HAITMCAHNE COBMECTHBIX CTaTeH, Iy OIMKAIIHA, POJTUKOB
HCCIenoBaTeNbckol  paboThl.  JlaHHBIE MeMOpaHIyM OymeT CIocoOCTBOBATh
BOBJICUCHHUIO CTYJICHTOB U IIKOJILHUKOB B TBOPUYECKYHO pabOTy M WHHOBAallMOHHBIC
HCCJICIOBAHUSI.

YcaoBust M MeToAbl HcceAoBaHUs. B pamkax peanmzanmuyd TpoOeKTa
«[IpaBwibHOE TIMTaHWE — HAl BBHIOOP W Oyaymiee» IIKOJa MPEJOCTABUT
BBIPAIICHHBIC IIIKOJLHUKAMH PACTCHUS, BRIPAIIICHHBIC TyTEM «a3pPOIIOHUKNY, OYIyT
OpPraHM30BaHbl HAydHBIE WCCIIEJIOBaHUA. B mampHelmem OyAeT OpraHM30BaHO
06001IeHne 1 0OpMIICHHE COBMECTHON HCCIIEAOBATEILCKON pabOTHl — KPYIJIBIH
cton «lIpocto o cmoxxnom. Kak ucrneub mpaBWIIBHBIN XJIeO», TAe OYIyT JaHBI
PEKOMEHIAITNH, KaK He OIMMOMUTHCS B BEIOOPE TOJIE3HOTO XJieba, 0 cocTaBe Xjeba.
Briparmennsie B IIIK0JI€ pacTeHHS OYAYT J00ABIATHCS B XJIe0, KOTOPBIH IMeYb OYIyT
B KOJUICDKE, & HAyYHBIC UCCIICIOBAHUS HA ONPE/ICIICHUE MUIIEBOM M OMOJIOTHYEeCKOM
LIEHHOCTH TOTOBBIX XJICOOOYJIOUHBIX H3IEIHMNA OyIyT MPOBOJIUTHCS B HAyUHBIX
nmaboparopusx By3a. Takke B paMKax COTPYAHHYECTBA MPETYCMOTPEHO MTPOBEACHIE
AKCKYpCHH OO0YYaroIuxcsl B JIaOOpaTopusx, HAYYHO-TIPOM3BOJCTBEHHBIX IEXax
By3a Kadeapbl «TeXHOJOrUs MUIIEBBIX U NTePepadaThIBAOIINX TPOU3BOJICTBY.

J1g BBISIBIIEHUST OOBEKTUBHON KapTUHBI MTUTAHUS Pa3HOBO3PACTHBIX TPYIII, B
pamMKax 3aIUTaHUPOBAaHHBIX HCCIEOBAaHUM OBUIO TIPOBENCHO AaHKETHPOBAHHE
IIKOJIBHUKOB M CTYACHTOB KOJUIEIDKA, Te NMpuHsuin ydacTue 130 pecrnoHAeHTOB.
Bouta paspaborana ankera, BKJIrodaromas B ceOst 13 BOIMpOCOB, KacaTelbHO
ynotpebieHnus xineda, 3HaHUS O er0 BKYCOBBIX CBOWCTBaX, OTHOIIEHUH K XJIeOy U
T.A., aHKETUPOBAHUE IIPOBOANIIOCH onnauH. Hmxe MMPUBEACH aHAJIM3 MOJTYUYCHHBIX
OTBETOB OT PECIIOHJICHTOB.

Pe3yabTaThl HccienoBaHuii U ux odcysxaenue. [lepsrrii Bonmpoc kacancs
BO3pacTa pecroHaeHToB. Tak kak oOydaromiiecs B MIKOJIAaX W KOJUIEHKAaX y HAC B
OCHOBHOM MOJIOJIOE TOKOJICHHE, IMO3TOMY BO3pacT Obul BeiOpaH a0 40 e,
YUHTHIBasl BO3pAcT IperoaBateneil u yuuteneil. Vicxons u3 nuarpaMMbl pUCyHKa
1, BugHO, uTo B Bo3pacte A0 10 et Obuto 6,9% pecroHnIeHTOB, caMblii OOJBIION
rokazaTenb coctaBisieT B Bozpacte ¢ 10 go 20 mer 70,1% u go 40 et oTBETHIIO
23%.

Bospact

20net
70,1%

Pucynok 1. Bo3pacT pecioHaeHTOB
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Crnenyromuii BOIpOC Kacajcs II0JIa PECHOHJCHTOB, CYAs IO OTBETaM,
MPEICTAaBICHHBIM Ha PHUCYHKE 2, MOXXHO MPEINOJIOXKHUTh, YTO OOYYArOIIUXCS
JKEHCKOT0 1MoJia y Hac OoJbiie, Tak 90,8% cocTaBHIIO dKEHCKUH MOI U TOJBKO 9,2%
COCTaBMJIO MY’KCKOM o1, 4To npuMepHo B 10 pa3 MeHbIIIE.

Mon

B HEeH.NoN  ® myM.non

Pucynoxk 2. [lon pecioHeHTOB

B numeBom panuone xiied 1 xy1e600yn0uHbIe H3AEHS SBISIOTCS HOMEP OAUH
W3 BCEX MPOAYKTOB JJIsl BCero HaceneHus. KacarensHO Bompoca, U 4eTro 4eJI0BeK
ynoTpeosier B nuiy xjaedo0ysnounble u3aenus, 60,8 % pecroHIeHTOB OTBETHIIH,
YTOOBI MOJYYUTh BCE MUTATEIbHBIC CBOMCTBA U BUTaMHHBI, 39,2% OTBETHIH, IS
TOT0, YTOOBI HACBITUTCS (pHC. 3).

]l =2

Pucynok 3. Ponb x11€000yII09HBIX U3ETHI

He menee mHTEpecHBIM BONpoc Ha pUCyHKE 4, O TOM, KakoW xye® BEI
yrnoTpebisiere, OONBIIMHCTBO PECIIOHCHTOB, T.€. 53,1% npeamountaror xined w3
NIICHUYHON MyKH, fanee 25,4% OTBedarolIMX HCIONb3YIOT B NMUTAHUM XJIeO H3
MIIICHUYHOW U pykaHoi MykH, 14,6% OTIar0T MpenrnouTeHHe 310pOBOMY XJ1e0y, 4TO
HE MOKET HE paZoBaTh M BCETo JHIIb 7,9% OTBeUaromInX NPEANOYUTAIOT B PALIIOHE
paHoi xJj1e0.
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Texnonozuu 6 cghepe
npoOyKmMo8 NUManus

= MWeHWYHbIA x1e6 = niweHWdHbIH W pRaHoi x1e6 ® 300poBbIid x1e6 = pwaHol xned

Pucynok 4. Bugp! xieba

U3 roga B rog pacmmpsiercss acCOpTUMEHT Xi1e000ynounslx uznenui. Ilo
Bompocy 00 ero accoptumente, 77,7% pECIOHAEHTOB OTBETHIIH, YTO 3HAIOT
accopTUMeHT xjeba u 22,3% OTBETWIH, YTO HE 3HAIOT HUYETr0 00 acCOpTHMEHTE

(puc. 5).

= fa = HeT

PucyHok 5. AccopTUMEHT XJ1e000YI0YHBIX U3IEITHIA

Celiyac yxe HH JIJIS KOTO HE CEKPET, 4TO «3/I0POBBIN XJIe0» B OCHOBHOM 3TO
HE TOT XJIe0, KOTOPBIi MPoIacTcs B OOJBIIMHCTBE HAIIMX Mara3uHoB. M pajyer, uto
Ha BONPOC O 3HAHUM, KaKOW Xye0 SBIsSeTcS 3M0pOBBIM, 76,2% pecroHAEHTOB
OTBETUIIH, YTO 3HAIOT U TOJIBKO 23,8% OTBETHJIM, YTO HE 3HAIOT (pHC. 6).

ma WHeT

Pucynok 6. 3Hanus 0 3110pOBOM XJiebe
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Crnenys COBpPEMEHHBIM MHPOBBIM TpEHIAaM Bce OOJbIIE MOJOACKH
MHTEPECYIOTCS TOJ/ICPKAHIEM 3I0pPOBOT0 00pas3a >KU3HH, IOITOMY CIEIYIOIINM
BOMPOCOM B aHKeTe OBbLI BOMPOC O MOJJAEPKAHWW 3A0POBOr0 00pasa XHU3HH H
3I0POBOTO THTaHUS, 00pazoBajo, 4TO OOJBIIEC IOJOBUHBI, a MUMEHHO 61,5%
PECHOHICHTOB OTBETHJIM, YTO MPUACPKHUBAIOTCSA TAKOTO 00pa3a KHM3HHU, TOT/IA, KaK
38,5% otTBeTHaM, YTO HE MPUICPXKUBAIOTCS, YTO TOBOPUT O TOM, YTO HYXKHO
NpPOJ0JDKATh padOTaTh B JAHHOM HANpaBJiIeHUH (pHC. 7).

=3 = Her

Pucynoxk 7. Ilogaepsxanue 310poBoro oopasza >Ku3HHU

Tak kak xJieO SIBJIAETCS MPOJYKTOM YHHUBEPCAJIBHBIM U COOTBETCTBEHHO B
xJie0e MHOTO TTOJIE3HBIX JIJIsl OpraHu3Ma BemiecTB. Mcxos 13 OTBETOB, YKa3aHHBIX B
PUCYHKE 8, Ha BOIPOC O TOM, 3HACTE JIM Bbl, KAKUC BUTAMHHBI BXOJIST B COCTaB
xyieba, OOJIbIlIe TOJIOBHHBI, a 3T0 51,5% pECNOHICHTOB OTBETHIIM, YTO 3HAIOT U
MEHbIIIEC TTOJIOBHHEL, 48,5% OTBeUaroUX OTBETUIIU, YTO HE 3HAIOT.

= fa = Her

Pucynok 8. 3Hanue o BUTAMHHAX B COCTaBe Xjeba

Takxe MHTEpec BbI3BAJ BOIPOC O TOM, YTO TaKO€ 3aKBaCKa U B YEM
3aKJTFOYAETCH ee Mob3a. Kak u3BeCTHO, cefiuac MHOTHE XJIe0OIeKapHHU HCTIONB3YIOT
3aKBAaCKH, 3aMEHSAS UM JPOXKHU. MICXOAs M3 OTBETOB PECIOHICHTOB PUCYHKA 9,
BUJHO, 4TO 64,6% OIPOIIEHHBIX 3HAKOMBI C 3aKBACKaMH, HCIIONb3yeMbIe IS
MPOM3BOAICTBA XJieba 1 35,4% pecrioHIEHTOB 3asiBIIIN, YTO HE 3HAKOMEI.
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Texnonoeuu 6 cghepe
NPOOYKMOE NUMAHUSA

u 3 mHeT

Pucynok 9. Mcnionb3oBanue 3aKkBacku B xjiebe

Crenyromuii BOmpoc ObUT KacaTeNbHO JIPO}OKEH, YTO 3TO TaKoe U IS 4ero
oHu HyXHBIL. llokazarensHO, uTO 99,2% OIpPOUIEHHBIX OTBETWJIM, YTO HMEIOT
MPEICTaBICHUE O APOXIKAX, ITO CaMBbIi OOJIBIION [TOKAa3aTeNb OTBEYAIOIINX U3 BCEX
BOIIPOCOB aHKETHI, TOJIBKO 0,8% peCcrOHICHTOB OTBETUIIH, 4TO He 3HatoT (puc. 10).

0,8%

= fa = Her

Pucynoxk 10. 3HaHus 0 APOXIKaX M UX MPEAHA3HAYCHUH

Janee Ha pucyHke 11, ObUI BOIPOC O TOJIE3HOCTH XJie0a, TJie UCXOHs U3
IarpaMMmbl, BHAHO, 49to 67,7% pECNnOHIEHTOB TPEANOYHTAIOT  XJeO,
pa3pbIXJIeHHBIH Ha 3akBacke U 32,3% npeanouyuTaroT xJjied, pa3pbIXJICHHBIH Ha
JIPOAOKAX.

m[]a = Her

Pucynoxk 11. ITone3znocts xnebda
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B mocnennee BpeMs acCOpTHMEHT xjie0a TOIMOJHWICA Ha OC3TIIOTCHOBBIC
XJIeOOOYIIOYHbIC W3/ICHS, B OCHOBHOM H3-3a HEMEPEHOCUMOCTH TIIOTEHA HIIH
aJUIepTUM Ha TIIOTEH. Tak Ha BOIPOC, 3HACTE JM BbI, YTO XJeO MOXET OBITh
0e3rmoTeHOBBIM, 64,6% pPECTIOHICHTOB OTBETWIIH, YTO 3HAKOT U 35,4% OTBeTHIIH,
41O He 3HatoT (puc. 12).

= ja mHer

Pucynok 12. 3nanue o 6e3roTeHOBOM Xjiebe

ITocnennum B aHKeTe OBUI BOIPOC, BXOIAT JIM B Balll PAllMOH MUTAHHS
0e3rmoTeHOBBIE XJ1eha, Tak 79,2% PEeCoHIEHTOB OTBETHIIN, YTO BXOASAT B PAllMOH
1 20,8% pecoHICHTOB OTBETHJIM, YTO HE BXOAAT (puc. 13).

=3 ®HeT

Pucynok 13. B3rnsa Ha nosne3Hsli xi1e0

3akmrouenue. Vcxoas u3 BBIIIECKa3aHHOTO, MOKHO 3aKJIIOYUTh, YTO TeMa
NUTaHUs Beerga OyJeT B IPHOPUTETE U COBMECTHOE BOCIIUTAHUE MOJIOAEKH, IIyTEM
NPUBUTHSA UM BOIPOCOB 30POBOTr0 00pasa XHU3HM, KaK JUIS IIKOJ, KOJUICHXKEeH U
BY30B SBJIIECTCS AKTYyaJIbHOM 3aJadeil W BBIIOJHUMOM B paMKax COBMECTHOMH
pabotsl. JlanpHeiee cOTpyJHUYECTBO MEKAY BYy30M, KOJUIEIPKEM U LIKOJIOH OyaeT
CIOCOOCTBOBATh YKPEIUICHHIO CBA3€H B IOBBIICHWM HAyYHBIX HCCIICAOBaHMH, a
TaK)Ke Pa3BUTHIO U MOJAEPIKKE MOJIIOACHKHU.

CHnHcoK TuTepaTypsl

1 Vnyuiienue nutanus B Kazaxcrane. [QnekTpoHHblit pecypc] — Pexxum gocryna
file://IC:/Users/User/Downloads’'WHO-EURO-2019-3604-43363-60831-rus.pdf.
(17.01.2023).
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H.C. MawaHosga?!, A.E. Hyptaesa?, I.[l. Akwopaesa®, U.}K. Bantabekosa?, E.C. KocteHko?

1C. Celigpynnun ameiHdarel Kazak azpomexHUKansiK yHusepcumemi,
AcmaHa K., Kazakcmat
2AcmaHa Kanacel aKkimoiziHiH "TexHono2uansik Konnedxui" MKKK, AcmaHa K., KasakcmaH

"A¥PbIC TAMAKTAHY - BI34IH TAHAAYbIMbI3 }XOHE BOJIALLAFbIMbI3"
OBACbI AACbIHAAFbl CAYAIHAMAHDbI TANAAY

AHpatna. MaKkana MeKTen, KoAned) KoHe YHMBepcuTeT  apacbliHAAfbI
bIHTBIMAKTACTbIKTbIH, ©3€KTi macenenepiHe apHanfaH. TamaKTaHy TaKblpblbbl MeKTenTep,
KONNeOKAEP MEH YKOFapbl OKY OpblHAAPbI YIWiH Ae canayaTTbl emip canTbl MacenenepiH
YMpeTy apKblabl XKacTtapabl bipnecin Topbueney apKalaH bacbiMabiKKa Me 60aabl KaHe
bipNeckeH KymbiC LWeHOepiHAE OpbIHAANATLIH ©3eKTi MiHAeT 6onbin Tabblnagbl.
bIHTbIMAKTaCTbIK, WeHbepiHae CTyAeHTTEP MEH OKYLUbLIapAbl WbIFapMaLbIbIK *KYMbICKA
YKOHEe MHHOBALMANBIK 3epTTeysiepre TapTyfa bikNan eTeTiH MeEMOPaHAYMFa KO KOMbINAbI.
BipneckeH }Kymbic 6afbITTapblHbIH Bipi CTyAEHTTEP MEH OKYLUbIIAPFa caya/IHaMa »Kyprisinai,
oHAa 130 pecnoHAEHT KaTbICTbl, cayalHaMaga AypbiC TaMaKTaHy, HaH Keyre KaTbICTbl,
OHbIH, A2Mi Typanbl 6iniMm, HaHFa AereH KesKapac XKaHe T. 6. cypaKTap KamTblnabl.

TipeKk ce3gep: cayasiHama, HaH, HAH-TOKALL eHIMAEPi, MeMOpaHAYM.

N.S. Mashanova?, A.B. Nurtaeva?, ,G.D. Akshoraeva?, I.Zh. Baltabekova?, E.S. Kostenko?

IKATU named after S.Seifullin, Astana, Kazakhstan
2"Technological College" of administration of Astana, Astana, Kazakhstan

ANALYSIS OF THE QUESTIONNAIRE WITHIN THE FRAMEWORK
OF THE PROJECT "PROPER NUTRITION IS OUR CHOICE AND THE FUTURE"

Abstract. This article is devoted to topical issues of joint cooperation between the
school, college and university. The topic of nutrition will always be a priority and joint
education of young people, by instilling in them healthy lifestyle issues, as for schools,
colleges and universities is an urgent task and feasible within the framework of joint work.
As part of the cooperation, a memorandum was signed that will promote the involvement
of students and schoolchildren in creative work and innovative research. One of the areas
of joint work was a survey of students and schoolchildren, where 130 respondents took
part, the questionnaire included questions about proper nutrition, about the use of bread,
knowledge about its taste properties, attitude to bread, etc.

Keywords: questionnaire, bread, bakery products, memorandum.
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YT'LJIMEJI IEYEHBE TAWBIHIAVIA TJTIOTEHCI3
YHJIAPJBI KOJJAHY/AbI 3EPTTEY

Anparna. Makana OyriHri TaHIa ©3eKTi OOJBIN OTBIPFAH TIIIOTEHCI3 TaMmak
OHIMJIEPIHIH acCCOPTHMEHTIH KEHEHTYy MacelieCiHe apHajfaH. ApHaiibl TaMaKTaHyra
apHajJFaH TaFaMJbIK KYHJBUIBIFBI KOFaphl TIIIOTEHCI3 XKYrepi, KYpilll JKoHE KapaKyMbIK
YHIApBIH KOJIA@HBIN YTiIMeNl NedYeHbesep/l AaiblHIay TEXHOJIOTHSICH KapacThIPbUIFaH.
['mroTeHci3 yHIapaaH NaiblHAaIFaH YrUIMENl MeYeHBENICP/IiH OPTraHOJCTITHKANBIK JKOHE
(U3HKAJIBIK-XUMUSUIBIK,  KOPCETKIIITEPl aHBIKTaNFaH. 3epTTeyiep HoTwkeci OolbIHIIA
TJIFOTCHCI3 YHIApIaH YriIMei edeHbelIepIiH peLenTypachl JKacainraH. AJBIHFaH MIIOTSHCI3
YriJIMesi IedeHbenepli TeK ILeNUakus aypybIMeH ayblpaThlH HayKacTapra FaHa eMmec,
COHBIMEH KaTap TaFaMJbIK PAlMOHBIH TY3eTyre MYKTaX ajamJapra lia JecepT TYpiHie
KOJIIaHyFa YCHIHBUIFaH.

Tipek ce3aep: TIIOTCHCI3 YTiIMENi MeYeHbe, KYTepl YHBI, KYPIill YHBI, KapaKyMBIK
YHBI, [IEJIUAKUSl aypYyHl.

Vmupbexosa, A.C. Yeinmeni neuenve 0aubiHOayoa eniomeHcis YHOapovl KOI0AHYObl

/ sepmmey [Momin] | A.C. Ymupbexosa, A.b. Muinbaesa, b.E. Conmvibaesa, H.B.
Heannuxosa, A.C. bopanxynoea // Mexanuxa scone mexnonoausiaap / Folnvimu scypran. —
2023. — Ne3(81). — £.38-48. https.//doi.org/10.55956/BNAL4181

Kipicne. OnemMuik 3amMaHayd TEHISHIMsUIAD MEH Ka3ipri 3aMaH aJlaMbIHbIH
CYPaHBICHI, ©31HIH TAMaKTaHy PAlMOHbIHA MYKHUAT KapalThlH TYTHIHYIIBLIAP, SFHU
panMoHIapbiHaH OWail YHBIH ajblll TacTayllbUiap Kartapbl ecyzae. bip >kareiHaH
ollemMjie TIIOTEHII KOpbITa alMalThIH ajaMIapiAblH KaTapsl jga keOerone. Kazipri
yaKbITTa IMali1aibl TAMAKTaHy CaaChIHIAFbl HEr13iri OarbITTap IbIH Oipi — IIIOTEHCI3
TaMak eHIMEPiH TYTHIHY 00JbII OThIp. Llenrakus aypybIMeH aypaThiH alaMaapabiH
JICHCAYJIBIFBIH CaKTay YIIiH FRUIBIMH HETI3/IeNITeH KO3KapacTapbl €CKEPEe OTHIPHIII,
TIIFOTEHCI3 TaMaK OHIMJICPIH TYThIHY YCHIHBLIA/IbL.
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Byrin ne TmOTEHCI3 eHIMAEpAl OHIIPYIIUIEPIIH OJEMJIIK HapBIFBIHIA
Conryctixk Amepuka — 52%, EBpomna — 35%, Asust — ThIHBIK MyXUTHI OHIpIEepiHe —
8% ke Oactar Typ. AN KajFaH OYKiJ a7eM HapbIFbl — 5% Kyparn OThIp.

I'mroTeHal KopbiTa anMayllbUIBIK — YIO HEri3iri aypyablH THIITEpiMEH
KaybIMJIACTBIPBIIFAH, MIIOTEHIe KapChl peakiusIMeH OaillaHBICKaH YKaIbl TEPMUH:
ayTOMMMYH/JBIK TIIOTEHIIK aypy (Ilennakus), aluIeprusIblK dHTeponTus (Onmai
aKybI3bIHA UMMYHOJIOTHSUIBIK PEaKIHsl) OHE ayTOMMMYHIBIK €MeC ajlleprHsUIbIK
eMec TITIOTeH I KOpBITa anamay (IeTMaKUsIChI3 TIONTEH I KOPHITa alMay).

JIyHUeKY31miK ~ JICHCAyNbIK  CakTay  VUBIMBIHBIH  3KCIIOPTTAPBIHBIH
napIMIAybIHIIA [ETHaKUs aypybl — MIIOTEHIIK aKybI3JapbIHbIH 3THJ CIHPTIHAE
epUTIH (QpakuUsIChbIHA YIIBIpaFaH ME3ETTE allbl IIEKTiH IIBIPBIITH KAOBIFBIHBIH
OY3bUTybIHA OAIAHBICTBI, TAFAMJIBIK AJUICPTUSHBI TYABIPBII, 1IIEK >KYMBICHIHBIH
Oy3bUTYbIHA aJbIN KEJNETiH TYKbIM Kyanamn OepileTiH ayTOMMMYHIBIK CO3BLIMAIIBI
aypy. I'mroten Hemece xeTiMTeK — OyJT eciMIIK , SFHU OMaid, KapaOuuai, >koHe apma
JaKpLITaphl, COHBIMEH KaTap oJiapAaH ajbIHFaH eHiMuepnae (YH, HaH) Ke3IeCeTiH
akybI3gap ToObl. llenuakus aypyblHa YIbIpaFaH HayKacTap YIIiH, TOPT acThIK
JAKbUIIAPbIHBIH aKybI3Iapbl: OWaail IOHIHIH TJIMAJWHBI, KapaOumai IoHIHIH
CKaJIMHI, apra JoHIHIH XOPJCHHI, CYJIbI JIOHIHIH aBEHUHI 3USIH]IbI OOJIBIN CaHaIa bl
[1,2].

AfaMaapAplH — TaMakTaHy palMOHBIHAA YHIABI  KOHAWTEp OHIMaepi
alitapneikTail ynecke ne. Konnutep eHiMIepiHiH 3aMaHayH acCOPTUMEHTTEpiHIH
SpTYpILNiriHe KapaMacTaH, OHIMAEPAiH aTayblH KEHEHTY MaKcaThIH 1A Oipereil oHiM
TYpJEpiH jkacay, COHBIMEH KaTap apHaibl OarbITTarkl OHIMIEPI Kacay KOHIUTEP
OHEPKACIOIHIH aJIbIHAa TYPFaH MaHbBI3IbI MIHIACTTEPIIH Oipi OOJBIN Kana Oepei.
Ocs1 MiHZETTEpAIH Oipi peTiHAe, YHHBIH AICTYPIIi eMecC TYpIepiH, SSFHU TTIOTEHI dKOK
YHIApIbl KOJJIAHBIT, TIIOTCH I KOpbhITa alMAWTBIH aJamapra apHAIFaH apHaibl
OaFpITTaFrbl TaFaMIbIK KYHIBUIBIFBI JKOFapbl YHIBl KOHAMTED OHIMJAEPIH
JafbIHIAYAB] YChIHYFa OOMabL.

Kasipri yakpiTTa KazakcTanaplk FanbIMaap MEH MaMaHap [ETHAKUs aypybIH
— aF3aHbIH TJIIOTEH/I CIHIpe aJMayblH 3epTTeyre yiec Kocyaa. bipak Kazakcranma
Oy MoceseHi IMIelyre S>KeTKUIKCI3 keHU1 Oeminyne. llemuakus aypybl Oap
HAayKacTapra apHaJFaH aypyxaHalap apHaibl TTIIOTCHCI3 OHIMIEpMEH KaMTaMachi3
eTy JkommapblH i3meyi kepek. CoHpail-ak, TIIOTEHCI3 ©HIMAEpHAl IIBIFapaThiH
KOCIITOPBIHIAP IC JKY3IHJEC JKOK CKCHIH aTtam OTKeH jxeH. Ka3zakcraHra KeJeTiH
TJIFOTEHCI3 OHIMJEPAiH OapibIFbl allbIC-KAKBIH MIETENISPICH OKENiHiIl, KbIMOaT
OarameH catpuryna. ChIpTTaH OKENIHETIH OHIMIEPIiH KypaMbIHIa Kpaxmajl MeH
KOCIaJIap IbIH MOJIIIEePi KOI Ke3AeCe/Ii.

"KazakcTaHHBIH MEMJICKETTIK OaFjapiamMachiHIa IeTHaKusIMEH aypaThiH
HAYKACTap/bl TJIIOTEHCI3 OHIMJEPMEH KaMTaMachl3 €Ty KapacThIpbUIMAaraH.
CoHIBIKTaH OTAHJIBIK IIHMKI3aT HETi31H/Ie MIFOTCHCI3 OHIMICP OHAIPICIHIH OTAH/IBIK
WHHOBAIMSUIBIK TEXHOJIOTHSIAPBIH Kypy KazakcTaH FBUIBIMBI YIIIiH MaHBI3/IbI ©3€KTi
OombI TabbIIaAbI, cebebi Oi3MMiH MoHAI JaKbUIAAPBIMBI3IABIH JKOFAphl CAIablIBIFBI
1K1 JKOHE CHIPTKBI HApBIKTap/la CYpaHbICKa Me caraibl OHIMAep alyFa MYMKIHIIK
oepeni. Ocbl OarbITTarbl 3epTTEYJiep IEAUaKus Oap HayKacTapibl OTaHIIBIK
TIIOTEHCI3 OHIMJIEPMEH KaMTaMachl3 €Ty MOCEJeCiH WHICHIilN, TYTHIHYIIbUIAPIbIH
KbIMOAQT TJIOTEHCI3 ©HIMIEpAi caThill alyFa JAEreH TOYEJIJUIINHEH apbulyFa
kemekreceni. «KKOTOF3U» Acrana QuinanbiHblH FalbIMAAPbIMEH TYPFBIHAAD
apachlH/Ia aHKETHPIIEY 9/IiCIMEH JKYPTi3UIreH aJIeyMETTIK cayaHama HOTHKECIHIE,
1-cyperre KP HapbifblHa KeJETiH TJIIOTEHCI3 OHIMIEpl WIBIFapaThlH MIETENAIK
eHaipywi ¢pupmanap Oepinren”[3,4].
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Cyper 1. KP HapbIFbIHA KEJCTIH MIFOTSHCI3 OHIMIEP/II IIBIFAPaThIH MIETEIIIK
eHIipymIi pupManap

3epTTey mapTTAPBI MEH dicTepi. 3epTTey KYMBICHIHBIH MAaKCaThl — YHJIBI
KOHIHUTEP OHIMIEPiHIH aCCOPTUMEHTTEPIH YIIFATa OTHIPHII, TAFAMIBIK KYHIBIIBIFBI
YKOFapbl apHAWBI TAMAaKTaHyFa OaFrbITTAFaH, TIIOTSHCI3 YHAApIaH YTiIMei eYeHbe
naipiHaay. 3epTrey kymbichl Jynatu yHuBepcuteTiHiH «Tamak eHHipici >koHeE
OmoTexHONMOTH»  KadeApachlHBIH  3epTXaHaJaphlHAa IKYPri3iuimi. 3eprrey
HBICAHJAPhI PETiH/E TAaHAAIl AllbIHFAH PelenTypara caii: OipiHII CYpHIITH OUmai,
KYTepi, Kypilll )koHe KapaKyMbIK YHIIAPBL, )KYMBIPTKA, Capbl Mai, KOTICHITKBIII, KAHT
OTIachl, BAHEJIWH, IPEK JKaHFaFbl KOJIJaHBUIBL.

3eprrey KYMBICHI OapbIChIH/IA IIUKi3aTTapIbIH KacHeTTepiH,
apThUlaliaOpuKkaTTap MEH JaliblH OHIMIACP/AIH camachlH Oaranay JKaJlIibl
KaObUIaHFaH JKoHe apHaiibl onictepmMedn MEMCT -ka caii opbIHIQIIIbL:

MEMCT 52189-2003 I-m1i cypsinTs! Ouaai YHBI.

MEMCT 14176-69 XKyrepi yHbl. TeXxHUKaNBIK MapTTap.

MEMCT 31645-2012 bananap TamakTaHyblHa apHajfaH YH. TeXHUKaIbIK
mapTrap.

MEMCT 27558-87 ¥HHBIH OpraHICNTHKAIBIK KOPCETKILITEPiH aHbIKTAY. ¥ H
MeH KeOexk.

MEMCT 9404 -88 ¥YHHBIH BUTFAIIBUIBIFBIH aHBIKTAY.

MEMCT 27493-87 bynray OoiibIHIIA YHHBIH KbIIIKBULIBIIBIFBIH aHBIKTAY

MEMCT 24901-2014 Ileyense. XKambl TEXHUKAIBIK DIapTTap.

FouteiMu — 3epTrey IKYMBICBIHIA YTUIMENI T[e4YeHbe JaiblHaayFa
KOJNJaHbUIFaH JKYrepi, Kypill J>KOHE KapaKyMbIK TJIOTEHCI3 YHAAPHIHBIH
OMOJIOTHSUIBIK KOHE TaFraMIbIK KYHBUIBIKTAPhI )KOFapHl.

Kyrepi yHBI Oupmail yHBIHAH KypaMblHIa TJIOTEHI OonMaybIMEH
epeKIIeNIcHe i, COHBIMEH KaTap JKyrepi YHbIHAH JAaHbIHIANATBIH OHIMIEP, AYPBIC
TaMaKTaHYyIIbUIap MEH TYKBIM KyaJJalThIH LIEIHAKUs aypybIMEH ayblpaTbIHIap YILIiH
eTe MaHb3Ibl. JKyrepi YHBIHBIH KypambiHaa B ToObiHbIH aopymernepi (Bi, Bo),
conbiMeH Katap A, E men PP nopymennepi, Oeta kapoTHH, Kalllid, MarHuil >xoHe
¢docdop. CoHpail-ak cHpEK Ke3JeCeTiH 3JIEMEHT alThlH 0ap, OHBIH MeJepi
MUHHMAaNIB O0Jica [1a, aaM aF3achIHBIH OapJIbIK JKYHECiHIH KYMBICBIHA KOJANIIbI
acep eremi. JKyrepi yHbI TeMipre, HATpHUIre koHe Kabluiire ete 6ail. JKyrepi yHbI
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op Ke3de e eCiMIIK aKybI3JapbhIHBIH KoHE KeMipcyjaap MEH MailmapIblH MBIKTHI
KaiiHap ke3i 6obin ecernrrenei. 100 T xyrepi yabiHga: akyss — 10,3 1, maii — 4,9 T,
KeMipcynap — 72,1r >KoHe SHEpPreTHKANBIK KYHABUIBIFBI — 325 KKan Kypanmabl.
Yrinmeni eHiMaep eHAIpiCiHAE XYrepi YHBIH KOJNAAHYABIH apTHIKIIBUTBIKTAPHI:
JKapTbutaidabpukaTTap YTijMeli, CO3BUIFBIIITHIK KAaCHETi JKOK, aKybI3JapbIHBIH
iciHy Kabineti Toemer 60mapl. Com ceOerTi 1e 3epTTey KYMBICBIHA )KYTepl YHBIHAH
JabIHIAIFaH OHIMHIH camnackl )KaKcapblIll, TaFaMABIK KYHABUTBIFBIH YKOFapiial )KoHe
KaJIOPHSUTBIFBI TOMEHIEH 1 [5].

Kazipri Tanma Kypinr YHBIHBIH KYpaMbl MEH TaFaMIBIK KaCHETTEPl KETKITIKTI
Typae 3eprrenreH. Kypilll YHBIHBIH KypamblHIA aKybl3gap MEH KpaxMallAblH
MeJIIepi KOFaphl, coll ce0enTi e OfaH KacalblHATHIH OHIMJIEp ammak TYCiMeH
epexmreneneni. CoHbIMEH Kartap OyJ1 YHHBIH KypaMbIHIA CIeNH(UKAIBIK aKybl3 —
rI0TeH OONMaraHIbIKTaH CHIKAHJAW aueprusiIblK peakuusuiap TyIblpManiabl.
Kypim yHBI TONBIK KYHABI aMUHKBIIIKBUIIBIK KypaMbl 0ap ©CIiMIIK aKybI3bIHBIH
KaifHap Ke31 OOJIBIT caHaIaIbl )KoHEe HATPHM, Kamui, Maraui, docdop, Mepeir, B
TOOBIHBIH JopyMeHepi — B1, B2, Bz, B 6ap. Ochkl YHHBIH KypaMBIHIA OJIEHHII JKOHE
JMHOIAI Maii KbIIKBUIAAapb! 0ap. COHABIKTAH J1a KYpilll YHBI KYH/IBI TaFaM HIMKi3aThl
OONFaHIBIKTAaH — YHJbI KOHIUTEP OHMIIPICIHJE MakcaTKa JIaHbIKThI KOJIaHy
OIIapIbIH JUETAJBIK KACHETTEePiH )KOFaphlIaTasl [6].

KapakyMbIK YHBIHBIH KypaMbIH/Ia MOHO JKOHE TUCaXapUATTep, KAHBIKKAaH Maii
KBIIIKBUIIAPHI, TaFaM TAIIBIKTapbl, MUKPO - %&oHE MakpoanementTep: Na, K, P, Mg,
Ca, Mo, Cu, S, Zn, Fe 6ap. byn yanma B TOOBHBIH OopyMeHIEpi THAMUH,
pubodaaBuH, MUPHUIOKCHH, (HOJIH KBIIKBLIE, E skone PP mopymenzaepi ne 6ap. 100
T YHHBIH KYpambIH/a akybi3 — 12,62 T, maiinap — 3,10 T, kemipcynap — 70,59 r sxoHe
SHEPreTUKAIIBIK KYHIBUIBIFBI 282 KKan Kypaipl. COHBIMEH KaTap KapaKyMbIK YHbI
0ip Katap maijanel KacWeTTepre We: KaH KYpPaMbIHAarbl XOJECTEPUHHIH JACHIeHiH
peTTelii; KaHHBIH YIO VICpPICIH KallblHA KENTIpeJl JXoHE OHBI OTTEriMEH
KAaHBIKTBIPAJbl,  KAJIBLMHMIH  ar3aFra  JKaKChl  CIHYiHE  BIKHAI  E€Teli;
AMHUHKBIIIKbUIAAPABIH >KOFaphl 00ybIHA OAMJIaHBICTHI Tepire, THIPHAK MEH INAIIKA
KaKChl ocep eteni. KapakyMbIK YHBIH TaramIblK KYHABUIBIFBI KOFAaphl NEYCHBE
OHIMJICPIH OHJIIPY YIIiH KOJIaHYFa YChIHAMIbI.

3epTTey *KYMBICBIH XKYprizy Oapriceinaa «lllekepmape» yriimeni mnedeHbe
penientypacel OOWbIHINA 1-mi  CcypbINTHl OWmail yHBIHAH Oakpu1ay —YIiTici
JAABIHIAJIBII TCIPLIII.

FoutbiMu 3epTTey >KYMBICHIH OpPBIHAAY YIIiH, TAHIAI aJIbIHFAH JXYrepi, Kypil
JKOHE  KYPaKyMbIK  YHAApbl  OTaHABIK  JKOHE  ILIETeNl  FaJIbIMIapbIMEH
3eprreninrenaikTeH, «llexepnapey rIOTEHCI3 yriiMeni nedeHbenepai TaibiHaay
YIIiH 5KyTepi, KYpilll ’)KoHEe KapaKyMbIK YHIApBIH |-11Ii cCyphINTHI Oumail YHBIHBIH 50
xoHe 100% anmmacTeIpyMeH Kypri3iii.

I'mrorenci3 yHumapiaH YriiMeni TieUeHbeNepai JaibiHiay OapbIChIHIA
Oaxpuiay yiricineH keiiin 50% Oen 100%-1bIk KaThiHACTa 1-11i CYpBINTHI OMIai
YHBIH aybICTHIpa OTHIPBINT CHIHAK YITICIHJETI TMedYeHbenep micipimmi. ['mroTeHci3
yHaapaeH 50% Menepi KOCbUFaH NeueHbeHIH ChIHAK YITiIepiH, OaKpliay yiurici
peTiHe TMICIpifireH TIeYeHbENepIMEeH CalBICTBIPFaHa KATThl albIPMAIIbLIBIK
Oaiikanmanpl. Com cebenti 100% TIIOTEHCI3, TEK KaHa KYrepi, Kypill >XoHeE
KapakyMblK yHIapeiHaH «lllexepnape» yriniMeni mniedeHbenepiH HailbiHIAy
3epTTemiHi. l-Kectele TeK KaHa TJIOTEHCI3 YHIApJaH YruIMelli IeveHbe
JANBIHIAYIBIH pelenTypackl OepisireH.
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Kecre 1
100% raroTeHci3 yHaapaaH YriiMeni medeHbe

Ne | Illmkizarrap Kyprak
3aTTapIbIH Memmepi, T
MeJepi, %
1 | XKyrepi ynsl 85,0 1000 - -
2 | Kypim yHbI 86,0 - 1000 -
3 | KapakyMmbIk 86,2 - - 1000
VHBI
4 | XKymbIpTKa 27,0 450 450 450
5 | KanT omacer 99,85 250 250 250
6 | Capsl Mait 84,0 400 400 400
7 | Baunmua 99,85 5 5 5
8 | KomcheITKBIII 50,0 35 35 35
9 | XKanrak 95,0 300 300 300

YHARl KOHOUTEp OHIMAEpiHE JKaTaThlH  YTUIMEN  TeYeHBEeNepaiH
ACCOPTHMEHTI oTe Kell. bipakra onapsl qaiiblHAay 9JiCiHE JKOHE peLenTypachiHa
0aliIaHBICTHI YTLIMEIi — OUBUIFaH KOHE YT1IMEINi OTHIPFBI3bUIFaH, OyJIFaHFaH KOHE
XKaHFaKTbl Oombin  fpadblHAanansl. [ledyenbe pmaiiblHAayna  KOJIOAHBUIATHIH
MIUKI3aTTap 9p TYPJi TEXHOJOTHSIBIK OHJEYJIepJeH oTeqi. YTIIMeN MedeHbeHIH
KaHzaliaa Oip TYpiH eHAIpY YIIIH Keleci TEXHOJIOTHSITBIK YIepiCTep OpbIHANa/IbL:

- IMKi3aTTap MEeH JKapThutail abpuKaTTap sl OHIIpicKe NaibIHAaY;

- KaMBbIp HJeYy;

- KaMbIp JaiibIHAaMaapbiH MiIIHIEY;

- KaMBIp TJIacTapblH HEMece KaMblp aiblHAaMalapbiH OHACY;

- Tmicipy;

- CYHITY;

- IEYCHBEIIEP/II OHICY;

- OyBIII-TY10, CaKTay.

Kampip nmaiisiHgay caTeuTapbiHIA, MICIPy MEH OHJEY Ke3eHJAEpiHAe oHIMHIH
TYpiHe Kapaii e3epictep 6onas [7-9].

XKyrepi, Kypiml >koHe KapaKyMbIK YHIApbIHaH TIJIIOTEHCI3 Ie4YeHbenepai
JNalblHOay YIOiH peLenTypaja KapacThIpbUIFaH INWKI3aTTapAblH OapiIbIFbIH
TEXHUKAJIBIK Tapasblga allfblH-aJia KaKEeTTi MeIIepie oien anaapl. [moreHcis
neveHbe NaiibiHIayFa apHalFaH 0apiiblK YHAAP/IBI Oer/ie Kocranap/aH Ta3apTy jKoHe
OTTEriMEH KaHBIKTBIPY YIIiH eleKTeH oTkizemi. Capbl Mailibl CYWBIK OOJFaHIIa
epiteni. EpitinreH capsl MalbIH YCTiHEH KaHT OMACHIH, BAHENIWH, KYMBIPTKAHBI
KOCBITI OipTeKTI Macca OanFaHFra JieliH 5 — 8§ MUH apanbIFbIH/a 90/I€H apaiacThIPhII
AMYIbCHUS JMaiblHAaiabl. J(alblH OONFaH SMYINbCUSFA ANJBIH-AJIa JTaWbIHIATBIT
©JIILIEHTeH YH/IbI, KOTICBITKBIILITHI KOCBII 5 — 6 MMH apajibIFbIHIA KaMbIp wiieiai. by
Ke3lle KaMbIpAblH Temmneparypackl 22-24 OC-tan acmaybl KakeT, erepje
TeMIeparypa >KOFapblialm KeTCe KaMblp CO3BUIFBIIITHIK KacHeTKe He OoJalbl.
Kampipabis surranabuisiesl 16 —20% G6omy kepek. Jlaiibln KaMbIpaapabl KaJIbIHIBIFbI
20 MM OojaThIHAAW €Till JOMaJlaKTall MilIiHAeI, OHIMHIH JOMIH jKaKcapTy YIIiH
OpTachlHA TPEK >KAHFAFbIH OTBIPFBI3BIN, JAHbIH OHIMHIH O€Ti JKBUITHIPIATY
MakcaTblHaJa YCTIHEH KOHAWTEPIIK MIETKAMEH >KYMBIPTKA JKaralbl. AJIbIH —aja
200-220 °C temmeparypajia KbI3AbIPBUIFAH MENITE, Micipy y3akThl 5 — 10 MuUHYT
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apaibIKTa micipeni. JlaiibiH mickeH nedeHnsenepi enme temmneparypacbiaga 20 — 30
MHHYT apaJbIFbIH/IA CYBITAIbI.

2-cypeTTe TJIOTEHCI3 YHAApMEH YIiIMeNi IeveHbe JalbIHAayAbIH
KYPBUTBIMABIK CXeMAacChl KOPCETIITEH.

IMTeEizaTTe! eHAIPICES JANEIHIEY

I

Foi Caper mait
piTy
M-— Bﬂ:lﬁlfj'JJLEHJEhI
HumpTea - 2y
le SEmam ysm
S — Foyrepi, saparyses, sypim yRIape
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=2 0nmu

Famup mafsIEIaMatapels aEgey
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Thepy
£=220°C. 1 =5-10uz=

|

Cryvmrry

£ =20-30 2um

|

| Bvam -1yE0

Cyper 2. I'm0oTeHC13 YHIapMEH YTiIMEN TeYeHbe JalbIHAaY IbIH KYPbUIBIMIBIK
CXEeMachl

3epTTEy HITH:KeJIEP] *KOHE FHUILIMU HITH:KeJepAi TaakpLaay. [morencis
YHIIQp MEH pEUeNTypalblK KOochallapAaH YriiMeni TiedeHe KaMbBIPhIH WIey
OaphICBIH/IA, )KYTepl YHBIHAH WICHTeH KaMBIp 6Te WUTIMIII —CepIiM/Ii KacHeTKe ne
Oompl. JXKyrepi yYHbIHAH JalbIHIAIFAH YTUIMETl TIeYeHbeNe i H KaMbIPhI )Ka0BbICKaK
eMeC, JKEITIMTEK TY3€TiH aKybI3Jap OOJIMaraH/IbIKTaH CO3BUIFBIIITHIK KaOiIeTi eTe
TeMeH. bipak Ta jxyrepi YHBI aKybI3/1apbl, Maillapbl MEH KOMIpCYIIapbIHBIH KYPaMbl
OolibiHIIA OaNaHCTANBIHFAH TaraMJIIbIK  KYHIBUIBIFBI  JKOFapbhl, TaFaMJIbIK
TaNIBIKTapFa eTe Oail.

Kypim nen kapakyMbIK YHIApbIHAH JaWbIHIAIFaH KaMbIpIapbH 0ip-Oipine
Oipiry KacueTTepi Hamap oJCi3 XoHe a0ObICKaK emec O0oiabl. OWTKEHi OCHI
YHIAPJBIH KYpaMbIHAAa MYJJEM JKETIMTEKTiH OOJIMaybIMEeH CHIIATTaIbIHAIbI.
I'mroTeHci3 yHIapaaH JaibIHaaIFaH KaMbIpJIap IbIH HUTIMIUTIK KAaCHETI TOMEHICII.

3-cyperte «lllekepnape» penentypacs! Herizinne 100% rmoTeHCI3 yHIapMeH
HiCipiIreH ChIHAK MeYeHenepi KeTipiireH.
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XKyrepi yHBIHBIH
Ne4eHbecl

Kypiur yHBIHBIH
Ne4eHbecl

KapakyMbIK YHBIHBIH
EYEHBEC]

Cyper 3. XKyrepi, Kypilll ’koHe KapaKyMbIK YHIApbIHAH MiCipiIreH ChIHAK
neveHbenepi

3-cypeTTe CBIHAaK YITUICPIHEH KOPIHIN TypraHJai, Kyrepi VHbIHAH
JalbIHAFaH YTUIMeNi rmedeHbenep -1 cypbinTel OMnail YHeIHAH JadbIHAATFaH
Oakputay yiricine ykcac kengi. Kypim yHelHaH nailblHnanraH nedeHenepAin Oeri
Oip mama >KapbUIbIIT OaKplIay YITICIHEH KIMIKEHE epeKIIeNeHIl, all KapaKyMBIK
neveHeciHiH 0eTi Keaip-OyabIpiIaHbIll, aXblparn, Oakpuiay YITICIHEH aiTapibIKTai
CpPEeKILEICH/I.

I'mioTenciz yrinmeni medeHsenepre, micipreHHeH coH 10 caraTTaH KeiiH,
MEMCT 24901-2014 Tleuenbe. JKanmbl TeXHUKAIBIK MIapTTap CTaHAApThIHA cait
OPTaHOJICTITUKAIBIK KoHE (DM3MKANBIK-XHUMUSUIBIK cara KepceTKIimTepi OOWbIHIIA
Tangaynap SKacalblHABl. TBUIBIMH 3€pTTeYy JKYMBICHIHBIH HETi3iHAE aJbIHFaH
[JIIOTEHCI3 IeYeHbenepre OipiHINI Ke3eKTe OpraHOJIENTHKAIBIK KOpPCETKILITEpi
OolibIHIIA Tanmaysap >KacalblHABI. 2-KecTe/Ie TIIOTCHCI3 YriIMeNi MevYeHbelepAin
OPTaHOJIETITUKAIIBIK, aJl 3-KecTee (PU3UKaIBIK-XUMISIIBIK KOPCETKIIITEpi OOMbIHIIIA
QJIBIHFaH HOTHXKEJIEP KOPCETIIreH.

Kecre 2
I'moTenci3 yrinMeni neyeHbenepaiH OpraHoIeNTHKAIBIK KOPCETKIITEpi

KepceTtkimrepain bakpumay | XKyrepi yubr | Kypim yasr | Kapaxymsik
aTayysl yJrici KOCBUIFaH KOCBIIIFaH YHBI
KOCBUIFaH
TTimmisi Jomanak Jomanak Jlomanak Jomanak
Tyci Caproi, Kartsr AKIIBIITEIM Kongsip
aIbIK capsl,
KBI3FBUIT
JKoraprer OeTi 9I1ci3 9Ici3 Kapbuiran Bip mama
JKapbUIFaH | J>KapbUIFaH KapbUIFaH
Homi meH wmici Yrinmeni Kyrepi Kypim Kapakymbik
MeYeHbere YHBIHBIH YHBIHBIH YHBIHBIH
TOH JoMi MEeH JoMi MEH | J1oMi MeH Hici
vici afikpIH | wici aKbIH AfKpBIH
OpraceiHaH Bipkesnki Bipkesnki Keyexkriniri Bepix
Oenrenzeri Typi KEYeKTi, KEYeKTi, aIcis, KaOBICKaH
yriurin yririn YruIrin yrijrim
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Kecre 3
I'mroTenci3 yrimMerni nedeHbenepain QU3uKaIbIK —XUMUSIIBIK KOPCETKIITepi

Kepcerkimrepain | bakputay | XKyrepi yusr | Kypim yasr | Kapakymbik
aTamybl yarici KOCBUIFaH KOCBUIFaH YHBI
KOCBUTFaH
blnrangeiisirel, % 15,5 14,8 14,2 14,0
Cinriniri, rpaj 1,8 1,8 1,8 1,8
Cy ciHiprimTiri 110 100 100 90

2-KecTe/ie albIHFaH HOTWDKENEpre CyMeHCEeK XKyrepi YHbIHAaH NaibIHAaIFaH
nedeHe 0aKpUIay YATICIHEH KAJIbIC KAJIMAMIbI, ajl KYpilll YHBIHAH yKacalfaH NeueHbe
aza FaHa aBIpMAIIBUIBIK Oalikanmannl. KapakyMbIK YHBIHAH NHaWbIHIAFaH ITEUYEeHBE
Oakpimay yrhTiciHeH Oip Karap e3repicTepMeH epeKimeneHni. [ roreHcis
TICYCHBEIICPIH JIOMi MCH HWiCl YH aTTapblHa cail OOJIJIBI.

3-kecteneri GU3NKaTbIK-XUMHSIIBIK KOPCETKIIITEPAiIH HOTHKENEPi MIIOTEHCI3
YHIapAbIH BUFANIBUIBIFRIHA JKOHE YHHBIH ipiiireHe Kapaih temeHnmeni. bumait
YHBIHBIH TYHipmikTepi 50-70 MKM Kypaca, aja MII0TeHCI3 YHAAPIBIH TYHipIIiKTepi
150-200 mxm kypaigpl. CinTimik KepceTKiln pelenTypajarbl eHTi3iIeTiH
XUMUSUTBIK KOTICBITKBIIITHIH MOJIIIEpiHe TiKelel OaliaHbICTHI )KOHE O 2 TpaaTaH
Kol 0oJMaybl KepeK, SIFHU TIIIOTEHCI3 TIeUeHbeNIep/IiH CUITLTIN HOpMaJaH achabl.
I'mroTeHci3 meyeHenepaiy CyCiHiprilITir )Kyrepi *&oHe KYpilll YHAApbIHAH KacalFaH
MevYeHbesiep Oakpliay YITICIMEH CalBICHITBIPFaHIa TOMEHIENi, al KapaKyMBIK
TIeYeHbeC oNapaan na TeMeH 0onapl. [ledenpenep iy cyciHiprimTik KadineTi OHbIH
KEyeKTIriH cumatTaiiapl. HoTmxkenep kepceTkeHAEH TIIOTEHCI3 INeueHbeNnepAin
CYCIHPTIIITIT] TOMEH OOJTyBI OJIap/ia )KETIMTEKTIH 00JIMaybIMEH CHITATTAIBIHAIBI.

CoHBIMEH KaTap TJIOTEHCI3 YHAApAaH TICIpiNreH ChIHAK YiATigeri
neueHbesepre AeryCTalusuIbIK TalAayap skacanslHabl. Tanaayra 5 agaM KaThICHI,
aNbIHFAaH MOJIMETTep OOWbBIHINA, 4-CypeTTe KOpPCETUITeH HOTIXKeIepre Ko
KETKI3UImi.

P Bakpuiay yarici
Keyexriairi ~” KbUIay y

\

XKyrepi yHBI
Kypiur yast
KapaxyMBbIK yHBI

Koraprol
Oeri

Cypert 4. 'nroTeHci3 yriiMeni nedeHbenepai 1eryCcTalysibK Tanaay

JerycranusuiblK Tangay OOMBIHINA XKYTrepl MEH KYpilll YHIIApbIHAH MiCipiireH
ChIHAK YJTiIepi korapbl Oarajaymapra wue Oonabl. KapakyMmblK YHBIHAH
JalbIHIAIFaH CHIHAK YITICIHIH HOTHXKeNepl alTapibIKTall akchl OOJIMaraHbIMEH
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TaraMIBIK KYHIBUIBIFEI OOWBIHIA JKYTepi JKOHE Kypill YHAAphIHAH IiCipireH
YTiIMET TTIeYeHbEeNepaeH KaabIC KaTMalIbI.

Kopsitbinabl. JKyrepi, Kypim koHe KapaKyMBIK YHIApbIHAaH MiCipiireH
YriaMelni TeYeHbENEPIiH TOMi ©Te JKarbIMIbI, TIIOTEHI JKOK JKOHE TaraMIBIK
KYHJIBUTBIFBI YKOFAPBUTBLIFBIMEH CHIIATTATBIHA B, [ TFOTEHCI3 YTiIMeNi TeYeHbeepre
OPTaHOJICTITUKANIBIK JKOHE (PU3UKAJIBIK-XUMUSIIBIK Calla KOPCeTKITepi OOWBIHIIA
3epTTEyNep KacalbiH bl JKYpri3iireH FhUIBIMU 3epTTEyJiep TIIOTCHCI3 YHAapIaH
YTiMen TedeHbe pelenTypachlH >KacayFa MYMKIHOIK Oepexmi. bumait yHBIMEH
CaJIBICTBIPFaH I, TIIFOTEHCI3 YHIAPAbIH Kypambiaaa E, A, B2 nopymenaep, docdop,
TEeMIp JKoHE T.0. MHHEpaJI[bl 3aTTap KOFAphI, Al OJIap 63 KE3eriHJe OoJiapFa JereH
TOYMIKTIK KKETTUTIKTI KaHaFaTTaHABIpaAbl. AJBIHFAaH TJIOTEHCI3 YTijaMeni
MeveHbeNepli TeK IeNTMaKus aypybIMEH aybIpaThlH HAayKacTapFa eMec, COHbIMEH
Karap TaFaMJIBIK PallMOHBIH TY3€Tyre MYKTaXX XaJIBIKTBIH TONTApbiHA Ja JeCepT
HETi31H/e KOJIIaHyFa YChIHBUIAIbI.
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WUCCNEAOBAHMUE UCNO/Ib3OBAHUA BE3IMNIIOTEHOBOWN MYKU
nPU NPUrOTOBJIEHMM NECOYHOIO NEYEHDBA

AHHOTauma. CTaTbsA MNOCBALLEHA aKTya/lbHOW Ha CEroAHALWHWIA AeHb npobaeme
PacCWMpPEHNA acCopTUMeEHTa 6e3rnioTeHOBOM NUWEBOM npoayKumn. [peactaBneHa
TEXHONOMMA MPUrOTOBJAEHUA TMECOYHOTO MeyeHbs AAA  CNeuManbHOro MNUTaHuAa C
NCMNo/Ib30BaHMEM 6€e3r/II0TEHOBOM KYKYPY3HOM, PUCOBOM W TPEYHEBOM MYKWU BbICOKOM
nuLLeBoW LeHHoCcTU. OnpeaeneHbl OpraHonenTUYeckue u GU3NKo-XMMUYECKKe NoKasaTenu
MecoYyHOro neyeHbs, MNPUrOTOBJAEHHOrO W3 6e3rTeHOBOMW MyKU. B  pesynbraTte
pa3spaboTaHa peuenTypa NeCcOYHOro nevyeHbA U3 6e3rNTEHOBOM MYKW. [MONyYeHHbIN
NPOAYKT pekomeHayeTca Ana ynotpebneHus B KayecTBe AecepTa NOAAM, CTPaLaloWMm
Le/IMaKMen, a TaKKe TeM, KTO HY}KA3eTCA B KOPPEKTUPOBKE paLMoHa NUTaHMA.

Kntouesble cnoea: 6e3rnoTeHOBOE NecoYHOe NeYeHbe, KYKypy3Haa MyKa, pucoBas
MYKa, rpeyHeBas MyKa, Le/IMaKkus.

A.S. Umirbekova?, A.B. Mynbayeva?, B.E. Soltybaeva?,
N.V. lvannikova?, A.S. Borankulova?

IM.Kh. Dulaty Taraz Regional University, Taraz, Kazakhstan

RESEARCH ON THE USE OF GLUTEN-FREE FLOUR
IN THE PREPARATION OF CRUMBLY COOKIES

Abstract. The article is devoted to the current problem of expanding the range of
gluten-free food products. The technology for preparing crumbly cookies for special
nutrition using gluten-free corn, rice and buckwheat flour of high nutritional value is
presented. The organoleptic and physicochemical parameters of crumbly cookies made
from gluten-free flour were determined. As a result, a recipe for crumbly cookies made from
gluten-free flour was developed. The resulting product is recommended for consumption
as a dessert by people suffering from celiac disease, as well as those who need to adjust
their diet.

Keywords: gluten-free shortbread, corn flour, rice flour, buckwheat flour, celiac
disease.
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3AMAHAYU KOJUIEKIUSIIA YITTBIK HAKBIIITAFBI
MPUHTTEPII KOJIIAHY EPEKIIEJIIKTEPI

Anmarna. Makananga 3amMaHayd YITTBIK HaKBIIITarbl KOJUICKIMSAA HPUHTTEPI
KOJIJIaHy epeKIICTIKTepl, MAPKETHUHITIK 3epTTEYyJIep HOTHXKENEpi, ICKU3MIK >ko0aay MEH
JTaABIH OYIBIM YIITici KeNTipiireH. ByHBIMHBIH KOHCTPYKTOPJIBIK MICTIIMI TiriH OYHBIMIapbIH
aBTOMATTHIK jkoOanay >yieciHiH KeMeriMeH jy3ere achIpbUIAbl. YJITTHIK HAKBIIITAFBI
NPUHTTEP/I KOJIaHy apKbUIbI JKacTapAblH OOMBIHIA XaIBIKTHIK KOJIaHOaIbl OHepre, OHbIH
IIIiH/e YITTHIK KHIMAEPTe JeTeH CYHICICHIIIIIKTEPiH apTThIPy HEeri3ereH.

Tipek ce3aep: HaKbIII, IPHUHT, MAPKETUHITIK 3€PTTEY, ICKU3, KOJUICKIHS, MOTYJIbIIK
Kyiie.

JKannaposa, A.K. 3amanayu xonnexyusoa YammulK HAKbUmMazbl NPUHMmepoi Koi0any

ﬁ epexwenikmepi [Momin] | A.K. JKannaposa, A.K. Kyoabaesa // Mexanuxa oicone
mexuonocusinap /  Feuwwimu  ocypuan.  — 2023, —  M3(8l). -  5.49-56.
https://doi.org/10.55956/QHKS1690

Kipicnme. Kazipri yakpiTTa "mpuHT' TepMHHI KHIM JIW3aiHBIH JKacayna,
3aMaHayH CoHJIC KCHIHEH KOJIZIAHbLIa b, AFBUIIIBIH TUTIHEH ayJaprania printy» cesi
«0achIll MIBIFApY», «i3TaHOa», «CypeTTiH TaHOa OachIMbI», «MepTaHOa», «bacma
cyperTti MaTa» nereni Oinaipeni. Ce3aikre, 6acna — Oy (cypert, poTocyper, xasy),
Oenrini Oip >xoIMeH MaTara (MaTara Tikenel 0achIll HIBIFapy, KbUTy Oepy), Karaszra
Hemece 0acka OeTKe CalIbIHFaH CYpeT JIe Ka3bUIFaH.

KuiMm mu3afiHblHIa CypeT PETiHIAC KOJIAHBUIATBIH HWIUTIOCTPALMS COHFBI
JKBUIAAPBl KeHIHEH KOJJAHBUTYAa, OYJI aKmapaTThIK KEHICTIKTIH agaM eMipiHiH
OapJbIK cananapeiHa dCEpiHiH TapanybiHa OainanbicThl. Kopaeesa T.B. amamMHbIH
alfHaJIaChIHJAFbl FaJIAMJIBIK aKMapaTThIK epic OHBIH '"cypeTiH" xoHe "MozesiH"
AHBIKTAM/IBI YKOHE KAJIBIIITACTHIPAIBI JCTI XKa3/Ibl.

KwuimM COHFBI OHIM peTiHAe AU3aiHEP IIH TYBIHIBICH OOJIBIN TaObUTa B!, Oipak
KOpPEepMEH HeMece caThill aylibl ©3iHIH XabapJapibiFblHa OalIaHBICTBI HPUHT
peTiHze nadnananraH CypeTTi He QYPBIC TaHHIbI, HE JAU3alHEPiH Ke3KapachIMeH
keumiceni [1].

CoHFBl OHXBUIIBIKTA YITTHIK KOCTIOM CapKbUIMac Ke3JepiH OipiHe
aliHaJIJbl, OHJIAFbl MaTepHaJl, MillliH, KOHCTPYKIIHS, IEKOP, TEXHUKA YKOHE OPbIHIAY
TOCLT, JOCTYpJi TEXHOJOTHS 3aMaHayd KUIMICPIIH JKaHAa KOPKEeMJIIK-
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KOHCTPYKTOPJIBIK JKOHE TEXHOJIOTHSUTBIK, MESTIMICPiH kKacay YIIIiH NIBIFapMAaIIbLTBIK
unest OONBIIT TaOBUIABL.

Kazipri 3amaHfbpl KOCTIOMICPIH >KETEKI KOJUICKIUSUIAPBIHAA XaJIbIK
MypachlHa JIeTeH YHILY OapraH caibiH OaiiKanaasl. COHBIMEH KaTap 3aMaHayH KHIM
OVHBIMIApBIHAA «3THO» CTHINHIAETI OPTYPJl XaJBIKTapAbIH, MOACHHUCTTECPHIH
JIOCTYPJIi KOCTIOMIHIH AJIEMEHTTEPIHIH YiieciMi OaiKanapl.

JacTypri Ka3ak KMiMiHE HETI3JICJITeH 3aMaHayHl KWiM YJITICiH Ko0aliay IbiH
Kas3ipri >karmaieiH Tammay, O60-mel KpIImapAaH Oactam Kazipri yakbITKa IediH
VITTHIK MOACHUETTEP/IH JaMybl MEH ©3iH-631 OCKITyl asChIHIAa CaXHAJbBIK KUIM
HEMeCe Mypaxkail JKCIOHATTaphl PETiHJE, 3aMaHayd KUIMHIH CTWJIbJCHAIPLITeH
YATUIEpi peTiHae nainamaHbUIFad VIITTHIK KHIM 3JIEeMEHTTEPIHIH YATUIep] Kacaryaa.

Kasipri 3amMaHfbl KHIMAEP AOCTYPJII VITTHIK KHIM 3JIEMEHTTEPiHIH CHIPTKBI
MIITiHT MEH TypiHE, MaTepUaNJIapJblH TaOUFU KAaCHUETTEPi, COHBIMEH KaTap OIO-
OPHEKTIH KacHeTTepiHe OailTaHBICTBI KacaJFaHbl aHBIKTAIABI. JlocTypii Kaszak
KUIMIHIH HETI3iHAEe JKacalraH 3aMaHayd KuiMaep ©3iHiH KalitaianOac
TYIHYCKAJBIFbI, KOPKEMIIK MOHEpJITiMEH epeKIIeleHe i, KacTapblH OoHbIHIa
XaJIBIKTBIK ~ KOJIZIaHOAQJIbl ©HEpre, OHBIH IIMIHAC YITTBHIK KHIMIEpre JereH
CYWiCIIEHIIUTIKTI OSTAIbI.

3epTTey mapTTapsl MeH Jaictepi. MapkeTHHITIK 3epTreynep — Oy
YUBIMIBI TYTHIHYIIBUIAPMEH aKmapaT apKbUIbl OalJaHBICTHIPATHIH  (QYHKIIUS.
Akrmapar:

- MapKeTHHITIH MYMKIHIIKTepi MEH MaceleNepiH aHbIKTaY;

- MapKeTHHITIK ic-IapaiapAblH OpbIHAATYBIH d3ipiey, Oaranay, Oakpuiay;

- MapKeTHHITI MPOLECC PETiHAe TYCIHY/II KEeTUAIPY YIIiH KOJIIaHbUIA B,

TyTHIHYIIBI CYPAHBICBIHBIH ©3TEPYiH CHIATTAUTBIH (aKTOpiap Typabl
aKnapar alyJblH €H Kol KOJIAaHbIIAThIH )KoHE KeH TapaliFaH dJlici cayaHaMa OOJIbII
Tabbianel [2]. bynm TyTHIHYmIBIIApABIH KHIMHIH Oenrini Oip KacHeTTepiHiH
€PEeKIIeTiKTepiH, OJIapAbIH CalachlHa, KAHAJBIFBIHA KOHE OPTYPJl MOJAEbAepiHe
JKOHE T. 0. KaTBICTHI aKIapar afyFa MyMKIiHJIK Oepeti. 3epTTeyaiH OyI1 9/1iCi TONTHIK
HIeNIM 9JIiCiHEe JKaTa/bl KOHE HICHIM KaObUIay TCOPHUSICHIHBIH aKbIpaMac Oeriri
0oJbITT TaOBUTAIBI, OHBIH HETi31 jKeKe TYJIFaHbIH Maiiiaisl akmapar Oepy KabineTi
00JIBITT TAOBLTA/IBI. 3EPTTENIETIH KYOBUIBICTBIH 0i3re O€NTici3 CaHAbIK CUIIATTaMaChl
KE3CHCOK I1aMa CUSKThI JKaFIaiiap/a KapacThIPbLIa ibl, OHBIH Tapaly 3aHbl OCTii
Oip OKWFaHBIH MaHBI3JBUIBIFBIH JKEKe OaranayAblH KepiHici OOJBIN TaObLIaIbL.
OpOip 3epTTey Maceseci OHBI LICIIYre €peKIIe KO3KapacThl KAKET ereii. Opoip
Macene Oipereid  0oJbIll  TaObLIAABI JKOHE 3EPTTEY MPOIECIYypachl  OHBIH
epeKIIeNiKTepl MEH MaHBI3JbUIBIFBIH eCKepe OThIphIN jkacanaabl. COHBIMEH,
TYTBIHYIIBIIAPABIH Oenrini Oip TOOBI apachlHIAa 3aMaHayHW YIITTHIK HAaKBIIITAFbI
KOJUISKIIMSAa TPHUHTTI OyibIMFa JIET€H CYPaHBICTBI AaHBIKTAY MAaKCATBhIH/A:
KbI3METKEp aheriep, )KeKe KaCIlKep XaHbIMIap, 3eHHEeTKep aHesuep, Yiie OThIpFaH
KETIHIIEKTep JKOHE CTYJCHTTepre cayalHama TYPIHJEC KeleHI MapKeTHHITIK
3epTTEYJIEpP JKYPri3iii.

3eprrey HoTHAKeNEPi. Cayannama Tapa3s kanaceiaaa xyprizinmi. CayaaiHama
100-neH aca pecrioHIEeHTTEp apachlH/A XKYpri3uiai. by cayanmHamanap opKaichIChl
HapBIKTHIH CaTHINl ally CETMEHTIH, €H KOIl CYPaHbICKa M€ aCCOPTHMEHTTI >KoHE
MOPUHTTI OYWBIMIApABI OJIaH 9pi JAaMBITy MEH KETUIIpY KOJJapblH aHBIKTayFa
MYMKiHIiK OepeTin 12 cypakran Typasl (1-cyper).

Cayamnama HOTHXKeCi OOMBIHIIIA KATHICYIIBUIAPBIH SJIEYMETTIK CTATyChIHBI3
nereH cypakka 32,3%-b1 KpI3MeTKep oienmep, 49,2%-b1 cryaentrep, 4,6 %-bI
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oKymIbL1ap,7,7 %-bl sxeke Kacinkep oienaep, 1,5%-bl yiiZie OThIpFaH KeJiHIeKTep,
4,7%-b1 3etineTkepiep OOIbL.

Cayannamara KaTbICKaHnapnbiH kemmritiri 21-30 »xacrarsiiap 46,2%, an
10,8% -b1 10-20 xac, 26,2%-b1 31-40 xacta, 10,8%-b1 41-50 sxone 6,2%-b1 51-70
Jkac apasbIFpIHAA 00imbl. «Ci3 CoH KaHAIBIKTAPBIH OaKbIIal OTHIPACKHI3 0a?» JeTreH
cypakka amamaapablH 73,8%-bI CoH JKaHAIBIKTApbIH OakpUIAael, 16,9%-b1
OaxpLIamaiinel, Kanrad 9,3% -bI jkayan Oepy KUbIHFA COFaJIbI JICH KayanTap Oep/ii.
Kuimuig crumpaepi cypakka 20%-bI KHIMHIH KJIACCHKATBIK, 24,8%-bI CIIOPTTHIK,
20%-b1 x3kyan, 9,0%-b1 aBaHrapj koHe 26,2%-bl STHUKAIBIK CTHJIBII TaHJIAJIbI.
KuiM HapbIFbIHIA STHUKAIBIK CTUJIBJACTT MPHHTTI KOCTIOM PECIOHACHTTEPIIH
42,5%-b1 ©3eKTi TpeHA aer caHaiabl, 21,4%-b1 63¢KTi, Oipak ceHimai emec 20,8 us
MYMKiH femi anm 15,%-b1 e3ekTi emec mem oitmaiapl. 46,2%-b1 Ka3ipri 3aMaHFbI
STHUKAIBIK CTUJIBJACTI MPUHTTI COHJIIK 3JeMEHTTepIi («0acka», OENmiK, KOpCer,
Oenbey xoHe T.0.) KyHIENIKTI Kepeni, 41,5%-b1 kepin Typasl, an 9,2%-b1 eMipine
KepMereH, KajiraH 3,1%-bIHa jxayar Oepy KUbIH Jefi.

Cayannamara KaTbICyIIbUIApAbIH 23,8%-bl STHUKAIBIK CTHJIBACTI 3aMaHAYH
NPUHTTI KOCTIOM D3JIeMEHTTepiH («Oacka», Oenmik, KopceT, Oendey skoHe T.0.)
UHTEepHET-TYKeHaepae, 36,2%-bl ausaiiHepmik kuim OytukTepinae, 30,8%-b1
KOJIaH XacanFad OyieiMaap OyTukrepinge, 9,2%-bl CoH XypHalAapblHAH KOPETIH
AUTTHI.

Cayannamara KaTbICKaHmapaeiH 42,3%-HbIH TapAepoObIHIA 3THUKAJIBIK
CTHJIBJIETI TIPUHTTI COHIK KOCTIOM »JIeMeHTTepi (Oacka, Oenfik, kopcer, Oenbey
oHe T.0.) 6ap, aim 22,6%-na oK, an 12,3%-n1a 0K, Oipak CaTbIN alFbICH Kelei.
Opi Kapail Ka3aKThIH YJITTBIK OOJIAPBIMEH O3THUKAJIBIK CTHWIbJAC NPUHTTEITCH
3aMaHayM CoOHIIK KOCTIOM JJIEMEHTTEpi TONTAaMaChIHBIH JCKHU3IIK K00achl
YCBIHBUIIBI, pecTIOHACHTTEPAIH 53,1%-bI sxoFapel Oaranazpl (eTe yHaabl), 35,4%-b1
yHanapl, Oipak Oapiblk Mozaenbaep emec, 11,5%-na yHamanwl. «Kosuteknusaa
STHUKAJIBIK CTHJIB/IH, COHBIH IIIIHAE Ka3aK MOJCHUCTIHIH epeKIIeiri OalKaaabl
Ma?» JereH cypakka pecrnonaeHtrep 69,2% Oaiikanansl sxoHe 23,2% KilKeHe
Oaiikaansl gen »xayan Oepai, 4,4% pECHOHICHTTEPAIH Ke3Kapachl OOMWBIHIIA
KOJUICKIIMSI epPEeKIIeNiKTep i KopceTneiai xoHe 3,2%-bI jxayan Oepyre KWHAIJIBL.
Pecrionnentrepain 58,1%-Ha, YCHIHBUIFAH KOJUISKIUSAAAH OapibIK OyHBIMmapabl
CaTBIII alaMbIH, 22%-bl YCHIHBUIFAH KOJUISKITUSIAaH KeHOip MOJIeNbaep/Ii CaThIT aiap
enmi, an 12,1%-b1 Oy OyiibIMAapasl YHaABI, OipaK caThlll aqMalMBIH JIel Kayarl
Oepmi, 7,8%-b1 OCBI cTHIBIETI OYHBIMIAp/ el yHaTaApl. CayaqHaMma KaTbICKaHAAp
35,7%- YCHIHBUIBINT OTHIPFAH KOJUIEKIUSAAAFbl STHUKAIBIK CTHIBIETI TPHUHTTI
«backay yuria 5000-man 10000 teHrere nmeiin catein anajsl, 37,5%-b1 10000-HaH
20000 Tenrere mewin, aa 14,3%-b1 ochl komiekiusagarel 0ackara 3 000-uan 5 000
TeHrere JAeliH >kymcayra naiibiH xoHe 12,5%-b1 20000 TeHremeH Koraphl akiia
TeJeyre abiH.

21-30 3140 41-50 51-70  Gacka

yie  Kwwerkep  Keke  okymswmap  cryient  Seiinerkep  Backataput
ra sifenep  Kacinkep
aiienep

oTHIpF
KerinmexTep
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JKOFapbl

Cyper 1. CayamHama HoTHXEIEpi

CayanHama XYprizy HOTHXKECIHAE KaTbICYIIbUIApAbIH 3THUKAIBIK CTHIIbIET]
3aMaHay¥ MMPUHTTI KOCTIOM/I ©3/IepiHiH rapaepoObIHIa OOIFaHbIH Kalaabl, Oy 6ip
JKarbIHaH, JOCTYPIl WITTHIK KHIM 3JIEMEHTTEPIHIH ©31H]IIK, KalTalaHOac MmemimMin
OipiKTipim, eKiHIIi KaFbIHAH Ka3ipri 3aMaH TanalbiHa caii kenesi (2-cyper).

v v L

Cyper 2. ¥cbiHbUIbII OTHIpFaH «HypOunOi» KOMIEKIUSIHBIH 3CKU31Epi

OcpifaH opall CypaHBICTBIH HOTHIXKECIHEH KEHiH 3CKM3IIIK KO0aHbBI Kacay
Heri3 001abl. DCKU3IK %K00a — OYHBIM Typalbl XKalbl TYCiHIK OepeTiH, TPUHIUITI
KOHCTPYKTOPIIBIK MIEeIiMAEpIi, COHIaii-aKk OYHBIMHBIH HETi3r mapaMerpiepl MeH
JKAIBl OJIIIEMJIEPIH aHBIKTAWTBIH, MATIMETTEeP/Ii KaMTybl THIC KOHCTPYKTOPIIBIK
KY)KATTap/blH JKUBIHTBIFBL. ApPBI Kapail YCBIHBIN OTBIPFaH YATUIEpai Tanjaay
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HOTIDKECIHAEe OIipiHIII MOJENbIi TaH/IAy >KacalblHABL. TeMeHAl YCHIHBUIATHIH
«HypOu0i» KONNEKIMSICHIHBIH HETi3T1 YITUICPiHIH 3CKU31 YCBIHBUIABI (2-Cyper).
Temenne 3-cyperTe KOJUIEKLIUSAAFBI HETi3r1 OyibIM KepceTinai. ByibiM ®uHaKTaH
TYpaJbl: KOIeK, anaH XoHe TaKHs.

Cyper 3. Heri3ri OYHBIMHBIH 3CKH31

Kuimzepni eHaeyre qaiblHaayabIH HET13r1 Ke3eHISPiHiH O1pi OJ1 JISKa1ap bl
KYpacThIpy OOJBIN TaObLIAIbI.

By#BIMHBIH KOHCTPYKTOPJIBIK IIENIMi TiriH OYHBIMIApbIH aBTOMATTHIK
xobanay *KyHeciHiH KOMETiIMEH Ky3ere achIpbliabl. by GaraapnamManbIH KUiMIepAi
*)obaayna OipHeIe apTKBIIBUIBIKTaphI 0ap [3,4]. Barmapinamana ackus, poTocyper
HeMece YITi OOWBIHINA Ke3 KeNTeH KABIH IBIKTAFbI YITLTIeP/IiH JIEKaTiH )KbUTIAM JKOHE
JIoN JKacayFa MyMKiHIik Oepeni. JXKyliene OyibIMaapabl «HONACH» KYpacTHIpyFa,
JIUTUTal3epIcH NaiblH JIeKanIapbl Hri3yre )KoHe oJapAbl peTTeyre, Tpajanus MeH
TeceMJIep/li JKacayra, KOHCTPYKIUSUIAPABIH ChI30aNapblH, JEKAIAAPIbl, Tpaganus
TOpJApbIH, XKalMatapApl OACBIT MIBIFAPYFa, TYCIHIKTEME MOTIHIIK Ky’KaTTaMaHbI
xKacayra Oonaabl. ABTOMATTHIK jKoOanay skyHeciHne OYHBIMHBIH KYPBUIBICHIH
TYPFBI3Y YCHIHBULIBI (4-1111 sKoHe 5-cyperTep).

Ziiseassao

Cypert 4. AJKK-ne TypreI3buiran Cyper 5. laiibin OyiibiM anici
OYHBIMHBIH KYPBUIBICTBIK CBI30aChI

Fruibivu HOTHIKeIePi TaIKbLIay. Herisri OyibIMHBIH 0a3aJIbIK KYPBUTBICHI
AXK «Accoiby» OaraapiiaMachiHa OpbIHAA L. BYHBIMHBIH aIBIHFbBI )KOHE apTKbI
00li MEH JeHiHIH 0a3aJbIK KYPBUIBICHI TYPFBI3BULABL. KyYpBIIBICTHIK ChI30aChIH
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JafbIHIaFaH COH OYWBIMHBIH Maiia OeJIIEKTEpiH MXOHE HETI3ri OeiKTepiH
JKUHAKTayJaH TYPaThIH OHIEY TPOIIeci KYpei.

Kuimpepni  KypacTelpy MeH  TyHiHzep, OejmIeKTepAi  KWHAYABIH
TEXHOJIOTHSUTBIK TIPOTIECTepl TITIH OHMIPICIHIH HETi3i OOJBIT TaOBUIAILI JKOHE
eHOeKoHIMINri MeH OepiireH cama JeHTeWiHe okayam OepeTiH, TiriH
OYHBIMIaPBIHBIH TAHBIHIBIFBIHBIH O1pIi3/IUTIriH MaKCcaTKa Cail HAKThl 3KOHOMHKAITBIK
JKOHE TEXHOJOTHSUIBIK TYHIH MeH OemeKkTepiH OipikTipy OoifbiHIIA OemiHOeHTIH
oTepanusuIap KUBIHTHIFBIH KOPCETE 1.

KopoiThinabl. KopwIThIHIBIIAN Kelle A9CTYpii Ka3ak KHIMiHIH Heri3iHzae
JKacallFaH 3aMaHayd KUiMep ©3iHIH KalTamaHOac TYIMHYCKAIBIFbI, KOPKEMJIIK
MOHEPIIUJTITIMEH epeKImeIeHe M, KacTapablH OOWBIHAA XaIBIKTHIK KOJIaHOAIBI
oHepre, OHBIH 1IIHIE VITTHIK KHIMISPTe JETeH CYHICIICHIITUTIKTI OSTa b,

BylibiMa KONIAHBLIBIT OTHIPFAH MPUHTTI YCHIHBUIBIN OTHIPFaH 3aMaHAyH
VJITTBIK HAKBIITAFbI KOJUICKIIUSIA KOJJIAHY Ka3ipri yaKbITTa CYpaHbICKa ve OOJIbII
OThIp. bByibIM JKWUHAFBl aQJaMHBIH KHAMBUI-KO3FAJbIC KEe3iH/E bIHFAMIBIFBIH
KaMTaMachl3 €TETiH YJITTBIK CTHUJIBJACTT KHUIM, COHBIMEH KaTap ChIMOATTBUIBIFBIH,
JKUHAKBUTBIFBIH KOPCETETiH, ePKiH MM/l OeiHeneyMeH cunaTTanabl.
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OCOBEHHOCTU UCNOJZIb3OBAHUA NPUHTOB C HALLMOHAJIbHbIMMU
MOTUBAMMU B COBPEMEHHOW KONNTEKLNU

AHHOTaumAa. B cTatbe npuBeaeHbl 0cobeHHoCTH npyumeHeHnAa nNpuUHTOB B
COBDEMGHHOﬁ Konnekuyunn, pe3ynbtatbl MAPKETUHIOBbIX VICCI'Ie,EI,OBaHMVI, 3CKnN3Hoe
npoeKTnpoBaHne " O6p836LI, rotoBoro usaenuna. KOHCTPYKTOPCKOe pelueHue nsgenmm
peannsoBaHbl C NOMOLWbBK CUCTEMbI aBTOMATU3UPOBAHHOIO MNPOEKTUPOBaAHUA LWBENHbIX
nsgenvn. Llenb, pa3suTb 3aMHTEPECOBAHHOCTU Y MOJIOAEKN K HAPOAHOMY NPUKAALHOMY
MCKYCCTBY, B TOM 4ucne K HauMoOHaNbHOM opexae, rae MCNONb3YIOTCA MPUHTLI
HaUMOHA/TbHbIMU MOTUBAMU.

KnioueBble cnoBa: MOTMB, MPUHT, MAPKETUHIOBOE WCCNeAOBaHWE, 3CKU3,
Konnekuna, moaynbHaa cCUCTema.
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A.K. Zhapparova?, A.K. Kudabayeva®
IM.Kh. Dulaty Taraz Regional University, Taraz, Kazakhstan
FEATURES OF THE USE OF PRINTS WITH ORIGINAL MOTIFS IN THE MODERN COLLECTION

Abstract. The article presents the features of the use of prints in a modern collection,
the results of marketing research, preliminary design and a sample of the finished product.
The design solution of the products is implemented using a computer-aided design system
for sewing products. The development of young people's interest in folk applied art,
including national clothing printed with national motifs.

Keywords: motive, print, marketing research, sketch, collection, modular system.
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JKAPTBLIAM ’KYH TAJIIBIKTHI MATAJIAP/bI
CEPTU®UKATTAY CBIHAKTAPBIHA JAUBIHAY

AngaTrma. By Makana XanblK IapyalibUIBIFBIHBIH MaHBI3ABI CcayalapbIHBIH Oipi
OoNBIm TaOBUTATBIH TEKCTHIIBAIK MaTepHanap, COHBIH IOIHIAC TANIIBIKTHIK KYpaMBbI
JKAPTBUIAH JKYH TaJIIBIKTEL OOJBIT OHIIPINETIH TYPMBICTBIK MaKCAaTTaFbl MaTalapra
KYPTI3UIETIH CepTUPHUKATTAY CHIHAFBI Ke3iHAET1 TYBIHAAHTHIH Mocelelepi KapacThIpyFra
apHalIFaH, »JKYMBICTa 3€pTTey OOBbEKTICI peTiHAe IpIKTeNlil ajblHFAaH Marajiapra
cepTU(UKATTAy CBHIHAFBI KE3iHIC YJTUIEPIiH HEri3ri cama KepCEeTKIMTEepl aHBIKTAJJIbI,
COH/Iaii-aK >KapThUIall ®KYH TaJIIBIKTHI apajiac MaTajlap/bl Kayilci3iik TYPFhICBIHAH 3epTTeY
KO TP 018/2011 «KeHin eHepkacin eHIMIEpIHIH KayilCi3Airi Typanbl» TEXHHKAJIBIK
PEKIIIaMEHT TaJlalTapbl HETI31He XKYPri3iii.

Tipek ce3mep: yiikemic, TO3IMIINIK, KBIPTHICTAHFBIMITHIK, OTBIPFBIIITHIK,
ayaeTKI3TilITiK, TEKCTHIb, MaTa, CepTH(UKATTAY, CTAHAAPT, TEXHUKAIIBIK PETJIaMEeHT.

Kayvimbaes, P.T. XKapmweuiaii ocyn mamublkmel Mamaiapovbl  Cepmupukammay

% coinagmapoina oauvinoay [Momin] | P.T. Kayeimbaes, M.ILI. Ilapoapbex // Mexanuxa
oicone  mexnonozusinap /  Foueimu  ocypnan. — 2023, — Ne3(8l). — B.57-65.
https: //doi.org/10.55956/BF YT5026

Kipicne. Ceprudukarray aen HOpMaTHBTIK-TEXHUKAJIBIK KYKaTTapMEH JKOHE
TEXHUKAIBIK pEerIaMEHTTEPMEH HeMece apHaiibl OCKITIreH KeliciM-IIapTTapMeH
aliKpIHAATFaH TallanTapFa CepTU(HKATTAY ChIHAKTAphIHA TYCETiH OOBEKTIIEpiH
Colikec KelyiH pacTay MakcaTbIHJA JKYPTi3iJeTiH KbI3MeTTepAi araiapl. MyHnai
kpi3mer Kaszakcran PecnyOnukacbiHblH «TeXHUKAIBIK pETTEY Typajbl» 3aHbl
asChIHJIA 1CKe achIpbuIabl [1].

TekcTUIBIIK OHEPKACIN OpBIHIAPBIHAH HIBIFATHIH OHIMIEP MEH OyibIMaap
TYpJepiHe CTaHAapT TaJlaNTapblHA Ccail KYPri3uieTiH cepTu(uKaTTay ChIHAFBIHBIH
HETIi3T1 MaKcaThl MBIHA/A, SFHU:

- EypasusublK 5KOHOMHUKAIIBIK OJIAaKTACTHIK YHBIMBIHA MYIIE MEMIICKETTED
men Kazakcran PecnyOnukacbl TeppUTOpPHSCHIHIAFBl Tayap aiHAIBIMBIHBIH
OippIHFall HApBIFBIH/AA aTaIFaH 3KOHOMHKAJIBIK OJaKKa MyIIe MEMJICKETTEp MEH
eNMI3IIH Ke3 KeNreH YWBIMAAphl MEH KOCIOPBIHIAPHIHBIH, COHBIMEH Kartap
KOCIIKEepJIepAiH eIKaHAal TeXHUKAIBIK Keleprici3 >KYMbIC >KacayblHa KasKeTTi
001N TAOBLIATHIH BIHFAWIIBI JKaF 1aiiiap TyFbI3Y, COHAAN-aK 9pTYPIIi OarbITTapAaFbl
OHIPIIIK, allMaKTHIK, XaJIBIKAPAIIBIK, MEMJICKETAPANIbIK FHUIBIMU )KOHE TEXHUKANBIK,
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COHJAM-aK OSKOHOMHUKAIBIK KapbIM-KAaTBIHACTAD MEH XaJbIKapajblK cayza
alfHaNBPIMBIHA €I KeJEeprici3 KipyiHe >KOHEe THICTI KbI3MET TYpPJIEpiH KepceTyiepi
YLIiH THIM/I opi BIHFAHIIBI OONBIN TaOBIIATHIH JKaFIainap jkacay;

- eHIMaep MeH OYWBIMAApABIH KaXKETTI HOMEHKIATypaJlapbIHBIH YPHIC
TaHJATybl MAaKCaTBIHIA, TYTHIHYIIBIAp MEH CaThlll alyIblIapra (TamlChIPBIC
Oepyiinep) e3 Ky3iperrepi meHOepiHIe KOMEK KopceTy;

- TYTBIHYINIBUIAD MEH NaiJanaHylbUIapAbl OAINETCi3  eHIIpyIIiiep
IIBIFAPATHIH CAITabIK KOPCETKIMITEPI TOMEH OHIMEp allyIaH KOpray;

- OHIMJI TYTBIHATHIH aJaMJAAPIBIH eMipi JKOHE OJapHbIH IEHCAyJBIKTaphI
MeH MYJIiKTepi, COHai-aK azamM3aTThl KOpLIaraH opTa Ta3a OOJybl MakKcaThIHAA
TEKCTWJIBIIIK JKOHE JKCHUT OHEPKOCI OpBIHAApHIHAH OHIIPUICTIH OHIMIEpP MEH
OYHBIMIAp/IBIH KAYITICI3/IIK TalanTapblHa cail 00IybIHa OaKpUIay JKOHE KaJaranay
xacay;

- TEKCTWIBOIK OHIMAEp MEH OVHWBIMAAp IIBIFApaTBIH KOCITOPBIHAAD
OHIMCPIHIH HOPMATHUBTIK-TEXHUKAJBIK KYKarrapma OeKITINreH — carmajbiK
KepCeTKilTepre colikec O0MybIH pacrtay [2].

3epTTey mapTTapbhl MeH JiicTepi. 3epTTey KYMBICHIHBIH MaKCaThl —
TYPMBICTBIK MakcaTTapJa KeHiHEeH KOJJIAHBUIATBIH TEKCTHIIBIIK KapThUIail JKYH
TaNIIBIKTBl MaTaJapAblH CamnajblK MapaMeTpiiepiH jKOHE TEXHUKANBIK perijaMeHT
TananTapblHa COMKeC Kayilnci3Iik KOPCEeTKIIITEPiH aHBIKTay MaKCaThIH A OCKITiNreH
HOPMATHBTIK Ky)KaTTapra caii cepTuduKaTTay ChIHaKTapbIH OPBIHIAY.

3eprTeyniH  MiHIETTEepi: MarajapAblH  (U3UKATIBIK-XUMHSIBIK ~— JKOHE
MeXaHUKAIIBIK KOPCETKIIITEPiH CEPTUPHKATTAY MaKCAThIHA COMKEC XKapThUIal KYH
TaNIIBIKTBI apaJlac MaTalapAblH CalachblHA CHIHAK KYPri3y.

3epTrey KYMBICBIHBIH JKOFapblIarbliail MakcaTblHA cail, Marajapra
cepTU]UKATTAY CHIHAKTAPBIH KYPTi3y YLIIH, alJbIMEH OCKIiTIITeH HOPMATHBTIK-
TEXHUKANBIK KYKaTTapAblH TalanTapblHa COWKeC, 3epTTeY HBICAHBI OOJIBIN
TAJIIBIKTBIK KYPaMJapbIHBIH TaWBI3IBIK YJIECTepl OpTYpii apajac TeKCTHIIb
MaTaJapbIHBIH 8 (CETi3) TYPIIi CBIHAMAIIBIK YITiIepi ipikTemnin aaprHabl. ChIHAMAaIIbIK
YITiep peTiHie IpIKTENTeH TeKCTHIb MaTallapbIHBIH apachblHaH ajFamikel Nel-4
petiMen OenrinenreH Maranap Peceimik TeKCTHIIBAIK OHIIPICTEH WIBIFApPBUIFaH
OoJca, KarrraH keseci Ne5-8 periMed HoMipiieHTeH MaTanap KelTalnbIK TeKCTHIBIIK
OHJIIPICTEH IIbIFapbUIFaH (TOMEHET] 1 -111i KecTere coikec).

1-kecTene KeTIPIIreH TEKCTUJIBAIK MaTajapiblH CHIIaTTaMallapbl KeHIHEH
TYPMBICTBIK MaKcaTTap/iarbl OyHbIMIapiael o3ipiey VIIiH IaiiaJaHbUIaThiH
KapThUIal KYH TAIIBIKTHI KOCTIOMJIIK 9OHE KOWIEKTIK OaFbITTapAarsl MaTalapra
apHasiraH. OCbl KECTEHIH MOIlIMETTEpiHEe COWKeC, )KYMBICTBIH 3€pTTey OOBbeKTici
peTiHae ipiKTen anblHFaH TEKCTHIBAIK MaTallapJblH CHIIaTTaMallapbl TOMEHT1
kecrezie (kecTe 2) KeNnTipuireH.

Memnekerapansik cranaapt [OCT 28000-2004 — «Kuimaik Taza XKyHI,
KYHJII JKOHE KapThUlail JKYHII MaTalap» KYKaThIHBIH HETi3iHJe TEeKCTHUIIBIIK
MaTanapblH CanajblK KOPCETKIIITEPiH aHBIKTAayFa KOMBUIATHIH TalanTap KeuleHi
icke achIpbuIa bl [3].

ApBI Kapall )KyMBICTa IpiKTeI TaHJAJIBII ANBIHFAH TEKCTHIIb MaTalapbIHbIH
IIEKTI CaHABIK KOPCETKIIITEepiHe COMKeC MIapTThl TYpAE ajbIHFAH MaMaHzaap
apacbiga (kadeapa KbI3METKEpIiepi *oHe TON CTYACHTTEpPl) apachlHa cayalHama
KYPri3inmi.
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Kecre 1
ChIHaK HBICAHBI PETIHAC IPIKTEIIIT aJbIHFaH TeKCTHIIBIIK MaTaJlapabIH
cumnaTTaManaphbl
Yari MaranappiH cunaTTaMmachl
HOM.

1 Texctunp Maracel: Kypambl 50% xyH >xoHe 50% momuscrep
TaNIIBIKTAPBI; >KapThUIall >KYH TaJIIBIKTBHI KOCTIOMIIK MaTa; OeTTik
THIFBI3/BIFBI 258 T/M?; CapiKaJIbIK TYPMEH TOKBUIFAH; MaTa KYPEH KbI3bLI
TycTi (s246); Peceit denmepanusaceiHma IIBIFAPBUTFAH; CHIIK ©JIIeMi
150+5 cm

2 Texctunp wMatacel: Kypambl 47% xyn  xoHe 53% mnommddup
TaJIBIKTAPhl; JKapThUIai >KYH TAIMIBIKTBI KOCTIOMIIK Mara; OeTTik
THIFBI3ABIFEL 191 /M2 capKaJbIK O/iCTIEH TOKBLIFAH; MaTa Kapa TYCTi
(s578); enmipren em: Peceii ®enepauuscbiHIa IIBIFApbUIFaH; C€HIIK
emmemMi: 150+5cm

3 Tekctunp matacel: Kypambel 70% okyH xoHe 30% nommddup
TaNIIBIKTAPBI; JKapThUIall KYH TaJIIBIKTBI KOCTIOMIIIK MaTa; OeTTikK
TBHIFBI3IBIFBI 209 T/M2; capIKaJIbIK 9JTICIICH TOKBUIFAH; MaTa KOKIIII KAHbIK
KbI3BUT TYCTI ($228); Peceit denmepanuschiHga MIBIFAPBUIFAH; CHIIK
emmemi: 150+5cm

4 Texctunp Maracel: Kypambl 73% xyH >xoHe 27% momudcTep
TaJIIBIKTAphl, JKapThUIall JKYH TAaJIIBIKTBI KOCTIOMIIK Mara; OeTTiK
THIFBI3BIFI 32 1 1/M?; CapiKaIbIK 9IiCTIEH TOKBLIFaH; MaTa TEHi3 TONKBIHbI
tektec TycTi (s107); Peceit ®denepanuschiHIa IIbFapbUIFaH;, C€HJIIK
emmemi: 150+5cm

5 Texctunp wmartacel: Kypambel 57% kyH  xoHe 43% mommdcrep
TaJIIBIKTAphl, >KapThUIall JKYH TAaJIIBIKTBI KOCTIOMIIK Mara; OeTTiK
TBHIFBI3IBIFBI 223 T/M% capyKaJIbIK 9JIICTICH TOKBUIFaH, MaTa Kapa TYCTi
(s187); Kprraiina merrapbeutran; eHaik ememi: 150+5cm

6 Texctmne Maracel: Kypambl 65% xkyH >koHe 35% momumdcrep
TaNIIBIKTAPBI;, JKApThUIal >KYH TalIIBIKTBI KOCTIOMJIK MaTa; OeTTiK
TBIFBI3JIBIFBI 225 T/M?; capsKaJIbIK 9IiCIIEH TOKBUIFAH; MaTa KOKIILI KAHBIK
tycTi (s081); Kprtaiina merrapeurras; eHik enmeMi: 150+5¢cm

7 Texctune Maracel: Kypambl 60% xyH >xoHe 40% nomumdcrep
TaNIIBIKTAPBI;, JKapThUIal >KYH TalIIBIKTBI KOCTIOMJIK MaTa; OeTTiK
THIFBI3ABIFI 121 T/M?, Ke3ZeMellik oJiCIeH TOKbUIFAH, Mara TeHi3
TONKBIHBI TekTec TycTi (s911); KplTaiina merapburan; eHAIK OJIeMi:
150+5¢cm

8 Texctunp maracel: Kypambl 80% xyH >xoHe 20% momudcTep
TANLIBIKTApPhl; >KapThUIall >KYH TaIIIBIKTBI KOCTIOMIIK MaTa; OeTTiK
THIFBI3BIFEL 189 1/M?% capKalbIK 9JIiCIIEH TOKBUIFAH; Mara TOp TYCTi
(s173); Kertaiina msirapeiiran; eHaik ommemi: 150+5¢m

JKyprizinren capanTaManblk cayaqHamMa HOTHIDKECIHE CoHKec, 3epTTey
oObeKTiCi peTiHAe IpiKTeNn aJIblHFaH ChIHAMAJIBIK Martanxap YJAriiepi yuIiH,
TOMEHJIET1/Iel KOpCEeTKIITep HETI3ri cama KepCceTKITepiHiH HOMEHKIIATypachlHa
EHT 13111, IFHU:

1) KBIPTHICTAHFBIIITHIK;

2) aya-eTKI3TillTiK;
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3) KypraK YHKeITiCKe TYCTEePiHiH TO3IMILTIr;

4) »xyraHHaH KeUIHT1 OTBIPFBIIITHIK;

5) IWJUTMHT TEHY 1.

CochIH apbl Kapal MWKI3aTTBIK KYpaMAApbIHBIH TYPJEPIH KOHE OJIapabIH
NaibI3BIK YIeCTepiHe CONKECTIKTEPiH aHBIKTAY MAaKCAThIHAA KYMBICTA TaHJAI
QJIBIHFaH ChIHAMAJIBIK MaTallapFa aHbIKTay >KYPri3iiii.

ChlHamallbIK MaTalapblH HETi3iH KYpaWTBIH JKINTEpAiH TYPJIEPiH aHBIKTAY
YIIH HETi31 MEH apKay OarbpITTapblHA CoiKec OipHEIIe KINTep albIHBIM, 3epTTey
CBHIHAFBIHA TYCTI.

Kecre 2
3eprTey oObeKTiCl
Yori MaranblH CBI3BIKTEIK Berrik 10 cm 10 cm
Ne MIFKI3aTTHIK TBIFBI3ABIFDI, | THIFBI3IBIFHI, Herisi apKaysl
KYpaMbl Krexe r/m? 0-1ma xin | 6-ma i
CaHbl CaHbl

1 50% xyH 133 258 319 208
50% nonmacTep

2 47% xxyH 102 191 207 232
53% nonuadup

3 70% xyH 111 209 237 273
30% nmonuaup

4 73% xyH 189 321 244 290
27% monuscTep

5 57% xyH 121 223 271 190
43% noauscTep

6 65% xyH 129 225 365 472
35% nmoxmactep

7 60% xyH 101 121 481 232
40% nosnmacTep

8 80% xyH 107 189 249 225
20% monudcTep

OnimMaepai colKecTeHAIpy MaKcaThIHIA OJapAbIH LIMKI3aTThIK KYPaMbIHbIH
TYpJiepi MeH MalbI3[IBIK YIIeCTePiHIH COMKecTiriHe Oarasay Kypri3y YIIiH Keleciiei
oicTep KOJAAHBUIIBI, SIFHU:

1) CBIPTKBI TYpIIepiHE COHKEC TANIBIKTAP bl TAHBIT-01TY;

2) ’KaHy Ke3iHJIeT1 CUTIaThbIHA COMKEC TAIIIBIKTAP/Ibl TAHBII-011Y;

3) opTYypii XUMHSAJIBIK pEareHTTEp ocepiHe epy MyMKIHJIIKTepiHe colikec
TaJIIBIKTap/bl TAaHBII-011y [4].

3epTTey HOTHIKeJepi KoHe OJIApAbI TaJKbLIay. JKywmbIcTa jKOFapblia
KOPCETIUITeH 3epTTey dJIiCTepiH naiianany OapbIChIHa TOMEH/IETi el HOTHKeNnepre
KOJI KE€TKI3LII1.

1. TammbIKTapApl CBIPTKBI TYpPJIEpiHE CoiiKec TaHBIN-Oiny ofici apHaibl
MUKPOCKOIT TTai/IallaHy apKbLIbl HET13T1 KoHE apKay OarbIThIHIAFbl TANIIBIKTAPbIH
Y3BIHJIBIFBI MEH KOJIJICHEH KUMallapblH Kapay apKbUIbl OpbIHIAMABL. By omicTiH
KOMETIMEH CBIPTKBI TYpJIEpiHAE ©3/epiHe ToH epeKmleNikTepi OoJiaThIH Ta3a
TaNIIBIKTAPBI J1a )KOHE OJIapJIbIH KOCTalapblH Ja (MakTa, )KYH, BUCKO03a JKoHE T.0.
TaNIIBIKTap) emobip KaTenmikci3 aHbpIkTayra Oonamel. Tanmblkrap KypamblH
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MHUKPOCKONUUIIBIK 3epTTey 300 (ymr >ky3) ecere AeiiH yIKEHTy MyMKiHAiri Oap
MHUKPOCKOI apKbUTBI Kyprizijeni. ChIPTKBI TYpiH 3€pTTEy Ke3iHJE, TANIIBIKTap
WipifreH >KINTepAeH aXbIpaTy apKbUIBl aiblHABI, OCBbUIAH albIHFaH 3epTTey
OOBEKTICI IILIHBI OCTIHE CaJBIHAIBI XKOHE OFAH Cy TaMbI3afbl Jla OCTKi yKarbl Oacka
IIBIHBIMEH YKaOBLIBII 3€PTTEYTE TYCEII.

2. TeKCTHIBIIK TATIIBIKTAP/IBIH )KaHFaH Ke3/IeT1 CHIIaTTapbIHA COMKEC TaHBII-
Oiy oIiCiHIH OpBIHIATYBI KapamaibIM jKoHE € O YIIIH apHalbl anmapaTypaHbl
KaXeT ermeini. bipak Ta, OyJI TAMMIBIK Tek Oip KOMIOHEHTTIK KOcIa 0oJIFaH Ke3ze
FaHa KOJIJaHBUTYBI MYMKIH TaliAay ofici. by amic keitbip sxarmaiimapaa TalIIBIKTHIK
KypaMbl €Ki KOMIIOHEHTTIK KOocHajlapAaH TYpPaThIH ChIHaMa YJTiJIepiH aHbIKTay YIIiH
ne maipananeiianel. ChlHAKKa TYCKEH YITiHIH JKaHYbl HOTHXKECIHAE KepaTHHIIK
YKOHE EIUTIOJIO3AJIBIK TATIIBIKTY3T 1T 3aTTap MEH JKaHybl KHBIH TATIIBIKTAp (acoecr,
IIBIHBI TANMIBIKTaphl) YITUIEpiH a0COMIOTTI JONAIKIEH aHBIKTal Ta0yFa Oonambl.
ChlHaMaJIBIK MaTalap YJATIepiH >KaHOBIPY apKbUIbl 3epTTey Ke3iHAe MaTa
TaJILIBIKTAPBIHBIH JKAJIBIH YCTIHICT] CUIIAThIHA JKOHE ChIHAMAHBI )KaHFaHHAH KEHIHT1
TY31JIETiH KaNbIKTaphIHA, COHBIMEH KaTap jKaHy Ke3iHJle IIBIFaThIH HiCiHe epeKIle
KOHLI OemiHe .

3. OpTYplli XUMUSIBIK PEAKTUBTEP OCEPIHEH TAaIIBIKTApbIH epiriliTik
KacHeTTepl oJapAbl TaHBIM-OiTy Ke3iHAeri MaHbI3ABl (hakTop OONBIT TaOBLIAIEL.
ApHaiibl MUKPOCKOIITBIH KOMeETi apKblIbl HEMece MHKPOCKONTHI KoJaaHOai-ak
TEKCTWIBIIK TANIIBIKTAPJbIH EpITiITIK KACHETTepiH Kajarajayra OOJajibl.
MukpocKkoIl Kolany Ke3iHe epy MPOPIIECiHiH TeK COHFBI HOTIIKECI FaHaM eMec,
COHBIMEH KaTap CBhIHAKKa TYCKEH TAaIIBIKTApAbIH €py TIpOIeci TOJBIKTal
KaJarajaHabl. Mara VYITICIHEH O3ipJICHICH TaJlIIBIKTapbl ChIHAY KE3IHJC
epiTKiluTepai TaHAay ObDIailia KYPTi3ingi, SFHA calaMarel 3-5 T OONaThIH
ChIHAMAJIBIK TAaJIIIBIK HEMECe OHBIH KOMIIOHEHTTEpiHiH Oipi, erep ox OipTeKTi
OonmaraH Jxarnaiaa, epitiami [S].

Onimzepai  coiikecTeHIipy HOTHXKelepi kemeci kecreme  (3-kecrte)
KOpPCETLIreH.

Kecre 3
ChIHaMaJIBIK MaTajlap YJATUIEPiHiH MUKi3aTThIK KYpaMIaapbl

Mara HeMipi HIuKi3aTTHIK KYpaMebl

50% >xyH + 50% monmactep
47% xyH + 53% nonmaup
70% xyH + 30% nonmdup
73% >xyH + 27% nonmactep
57% xyH + 43% nmonmactep
65% xyH + 35% monmactep
60% >xyH + 40% nonusctep
80% xyH + 20% nonuscTep

N[O OB IWIN|F

Keneci xecrene (4-xecte) jxkaHFaH Ke3Jeri cuMNarTamasapblHa CoHKec
TEKCTHJIb  TAJIMIBIKTAPBIH TaHBIN-OlTy CBHIHAFBIHBIH HOTWXKeJepl. A cox
TAJILIBIKTAPABIH SPTYPJi XMMHSUIBIK PEaKTHBTEP ocepiHeH OoJIaThIH epirilTik
KacHUeTTepiHIH cunarTamMmanapsl oJjaH Keiinri kecrene (5-kecte) KenTipisireH.
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MEeXHON02USAPbL M. lapoapbex
Kecre 4
Kany ke3inzeri cumaTsl OOMBIHIIA TATIIBIKTAPABI TAHBIT-01TY CHIHAFBIHBIH
HOTHXeNepi
Mara Kany cunater Kanera acepinen Uici
KEHIHT1 KaJIIBIK
1 AKBIPBIH FaHa oTThIH | Kanabire! Kapa | Kyliren mamrsig
OarpITBIHA  Kapail  Oypana | TycrTi, CBIHFBIMI, | HiCi, Cypryd Hici
JKaJIBIHIAI KaHAAbl, aK TYTIH | KEHLT VH-
IIBIFAbI, Hicl KYWTEH | TaKTajalpbl,
MYHi3IiH, Cypry4 wuiciHe | spTypii popmasl
YKCanIbl
2 OrteiH  OarpIThiHA — Kapait | Kapa Tycri mapuk | Kyiiren mamtheig
Oypasia >KaJbIHIAN >KaHAMbI, | TOPi3AEC, CHIHFBIII, | HiCl
Kapa TYCTi KyHe TYTIH
mbIFapagpl, HWici  KyWreH
MYHI3/1H HiciHe Kenemi
3 OtteiH  OareiThiHA  Kapail | Kapa tycti karTel | Kyliren mamreig
Oypana >KambHIAN >KaHAMBI, | MIapUK TOpi3ec mici
Kapa TYCTI Kyhe TyTiH
mbIFapajgpl, Wici  KyWHTreH
MYHI3iH HiciHe Kemeni
bip mesringe epimn sxansiagan | Kamasrst Kapa | Kyiiren mramTeig
4 JKaHaIbI, uici KYHTeH | Macca,  CBIHFBIII | WiCl, Cypry4 Hici
MYHI3IIH ~ HWiciHe  Kelemdi, | Keledi, JKEH1T
CYpTryH HicCi, aK TYTiH IIBIFAJIbl | YHTAKTAJA/IbI
5 OtTeiH ~ OarbiThiHA — Kapadd | Kanmbrrer Kapa| Kyliren mamrbig
Oypana >kaJblHOAm >KaHaibl, | TYCTI, CBIHFBIII | HiCi, Cypry4 Hici
Mici KyWreH MYHIi3miH WICiHE | Kelei, JKEHLIT
Kelledl, Cypryd Wici, aK TYTiH | YHTaKTalaipl,
LIBIFa b opTYpITi hopMabl
6 JKaneiaman  skamazel, wici | Kamabirsr Kapa| Kyiiren mamrbeig
KYWTeH  MYHi3miH  WiCiHe | TYyCTi, CBIHFBIII | HiCl, Cypryd Hici
Kelle/l, Cypryd Hici, aK TYTiH | Kelei, SKEHLT
IBIFa bl YHTaKTaNaIbl,
opTYpITi hopmMabl
7 JKanpramamn epim xxanajsl, wici | Kangaprsr kapa | Kyiiren mramreig
KYWTeH  MYHi3miH  WiCiHe | TYyCTi, JKEHLT | mici, cypryd mici
KeJlelli, Cypry4 Wici, aK TYTiH | YHTaKTajIajsl,
IITBIFAIBI opTypIi hopmabl
8 OtTeiH  OarbIThiHA — Kapaid | Kanmapirer Kapa| Kyliren mamrbig
aKbIPbIH/IAT Oypana | TycTi, CBIHFBIII | HiCi, Cypryd Hici
JKabIHIA JKOHE epin | keneni, JKEHLIT
JKaHaJbl, nici KYHTeH | YHTaKTanaJbl,
MYHi3IiH  wWiciHe  Keneni, | spTypii popmaisl

Cypry4 Hici, aK TYTIiH IIbIFa Ibl
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Kecre 5
OPTYPIi XUMISUTBIK PEAKTHBTEPAETI TANIIBIKTAPIBIH ePITITIK HOTHKEIepi

Mara XUMUSUIBIK PEAKTUBTED
Ne MBICTHI- Cinrini Kykiprti Cipke
aMMHMaK epTiHai KBIIIKbLI KBIIIKbLIIBI
KOCHachl epringici epTiHai
1 imriHapa epual | imiHapa epual | KYIITi epimeini
epTiHmime
epumi
2 epimeni QJICI3 epTIHAIe | QJICi3 epTiHAiAe | epiMeni
epuni epMeiini
3 epimeriai IIiHapa epual | QJIci3 epTiHmige | epiMenmi
epimeriai
4 ilriHapa epual | 9Jci3 epTiHdiAe | KYIITi epimeini
epui epTiHIiae
epui
5 immiHapa epuai | imriHapa epuai | QNci3 epTiHAiAe | epiMenmdi
epimeii
6 inriHapa epuai | imriHapa epunl | 9nci3 epriHAaige | epiMeini
epimeii
7 immiHapa epuai | oJci3 epTiHAiAe | KYIITi epimeiii
epui epTiHIiae
epui
8 immiHapa epuai | immiHapa epuai | KYIITi epimeiii
epTiHIiae
epui

OHiMaepal CoNKECTEHIIPYAIH HOTIDKENEpl ONApIbIH JKaIllChIPMachiHAA
KOPCETUITeH TAIIBIKTH MIMKIi3aTTapAbIH TYpJiiepi MEH MabI3AbIK KypamaapbIHa
TOJIBIFBIMEH COMKEC KEJICTIH/ITIH PpacTabl.

KopbiTbiHabl. KopeiTa KenreHzae, >XYpri3iireH 3epTTey CHIHAFBIHBIH €H
0acThl MaKCcaThl OPBIHAAIIB, SIFHU:

1) Opbinaanran OyJ1 KYMbICTa 3epTTE€y OObEKTiNepi OOJIBIN KYpaMbIHA JKYH
JKOHE XHMMUSUIBIK TAJIIBIKTap KIpeTiH KapTbUlail *YH MaTaJlapblHAaH ChIHAMAJIBIK
YJITifiep TaHOAaM ajbIHIbL;

2) JKyprizinreH cayanHama HOTHXKECIHIIE CBIHAKKA TYCKEH TEKCTHIIb
MaTaJlapbIHBIH HETI3T1 canaiblK KepceTKimTepinia HomeHknaTypackl (CKH) rarman
aJIBIH/IBL, COMKECIHIIIE OFaH  MBIH3agail  KepceTKilmTep Kipai, SIFHU
KBIPTBICTAHFBIIITHIKKA KApPCBUIBIK, aya-eTKI3TIITIK, KYpFaK YHKeNlicke Mata
TYCTEpiHiH TO3IMIILNIr, )KyFaHHAH KEHiHT1 OTBIPFBIITHIK, THUTHHTTEHY;

3) XKyprisiares 3epTrey ChIHAKTaphl CTAHAAPTTHIK 9/liCTEMENEp TalanTapblHa
ColiKec OpBIHAAJIBI XKOHE MaTajaplblH KOFapblia KOpPCEeTIIreH HEeri3ri camaliblk
KOpPCETKIITEepiH aHBIKTay OOWBIHIIA KYPri3iimi. AJBIHFAaH MaTa YITUIEPiH
ColKeCTEeHIipy HETi3r1 YII 9[IiCKe COMKEC OPBIHAAIIBL: CHIPTKHI TYpiepi OoMbIHIIA,
XUMUSUTBIK PEaKTUBTEPAET] epirilTik Kacuerepi OOMbIHIIA jKOHE KaHFaH Ke3/eri
cUTaTTapsl OOMBIHINA;

4) TekcTuiib MaTaNapPBIHBIH HETI31H KYPAWTBIH MIMKI3aTTap/IbIH TYpIepi MeH
NarbI3ABIK KypaMIApbIHBIH COHKECTIKTEpiH aHBIKTAY MBIHAHBI KOPCETTi, SFHH
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3epTTey ChIHAFBIHA TYCKEH TEKCTHIIb MAaTaJlAPbIHBIH OapiblK YITLIEepi OJapiblH
HYCKAyJIBIFBIHA KENTIPINTeH aKmapaTTapra TOJIBIKTal Colfkec Kelei;

5) ColikecTeHIipy HOTHXKECIHIE MaTajapAblH HYCKAYNbIFBIHAA KENTIpiIreH
ITUKI3aTTBIH TYPiHE XKOHE MaNBI3ABIK KYpaMaapblHa COMKECTIKTEPl aHBIKTAIIIBI.
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NOArOTOBKA MONYLLEPCTAHbIX BO/IOKHUCTbIX TKAHEWN
K CEPTUOGUKALUOHHbIM UCMBITAHUAM

AHHOTauMA. [JaHHan CTaTbA NOCBALLEHA BONPOCAaM, BO3HUKAIOLWMX NPU NPOBeAEHUN
cepTUOMKALMOHHBIX UCNbITaHUI NPOAYKLUM TEKCTUAbHOWM NPOMbILWIEHHOCTU, B TOM YMcae
TKaHel 6bITOBOro HasHayeHus, B paboTe onpepeneHbl OCHOBHbIE MOKa3aTenu KayecTsa
06pasLLoB TKaHen 0TOBPaHHbIX B KaYecTBe 06bEKTA UCCNEA0BaHUSA, TaKKe C TOYKU 3peHusa
6e30nNacHOCTN MPOBOAMNOCH WMCCAeA0BaHWE Ha OCHOBaHUM TpPebOBaHW TEXHUYECKOro
pekrnameHTa TP TC 018/2011 "O 6e30nacHOCTX NPOAYKLMM NErKON NPOMbILLAEHHOCTH",

Kniouesble cnosa: TpeHue, NPOYHOCTb, HECMMWHaAEeMOCTb, ycaakKa,
BO34YXOMNPOHULLAEMOCTb, TEKCTW/b, TKaHb, CepTUdUKauMA, CTaHOAPT, TEeXHUYECKUI
pernameHr.

R.T. Kauymbaev?, M.Sh. Shardarbek?
1 M.Kh. Dulaty Taraz Regional University, Taraz, Kazakhstan
PREPARATION OF SEMI-WOOL FIBER FABRICS FOR CERTIFICATION TESTS

Abstract. This article is devoted to the issues arising during the certification tests of
textile industry products, including household fabrics, the main quality indicators of the
samples of fabrics selected as the object of research are determined in the work, also from
the point of view of safety, a study was conducted based on the requirements of the
technical regulation TR CU 018/2011 "On the safety of light industry products".

Keywords: friction, strength, indelibility, shrinkage, breathability, textiles, fabric,
certification, standard, technical regulations.
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CIIOCOB ®OPMOOEBPA30BAHUSA JETAJIEN OJEX/bI
MNOJJMMEPHOM KOMITO3UIIUEN

AHHOTanusl. B naHHOM uccienoBaHMM MNPOBEJEH aHAIN3 HOBOM KOMIIO3HMIIUY,
HCTONB3yeMOH B TEKCTHIBHO-OTAENIOYHOM MPOM3BOACTBE C LEIBI0  ONpPEIENICHHs
BO3MOXKHOCTH €€ IIPUMEHEHHS AJIS 3aKperTIeHust TpedyeMoil (hopMbl neTaneil B yCIOBHIX
LIBEHHOTO MIPOU3BOJICTBA. PaccmoTpeHsl  paznuuHbIE CIIOCOOBI HMpHJAHUS
(OpPMOYCTOHYIMBOCTH IONMMEPHON KOMIIO3WIIMEl Ha TKaHEBbIC OOpaslbl, OIPECICHBI
PEKUMBI alNPETUPOBAHUS U BIAXXHO-TETIIIOBON 00pabOTKM MPH M3MEHEHNH KOHLIEHTPALNH
MoJMMepHON  kKommosuiuu. IlyreM  perynupoBaHMs — KOHLCHTpallMd  SMYJIbCHH
MOJMBUHMJIALIETATa U3YYECHO MapamMeTpbl GOPMOYCTOINYMBOCTH O YIJIy PacKpBITHS TKaHU
nocne o6padotku. [IpeacTaBneHsl tuarpaMMbl K3MEHEHHUsT (POPMOYCTOMYMBOCTH 00pa3IOB
TKaHH B 3aBHCHMOCTH OT KOHIEHTpauus OMyidbcuH. [lomydeHHBIE pe3yabTaThl
(OpPMOYCTOHYNBOCTH TO3BOJIAIOT CAENATh 3AKJIIOUCHHUE O BO3MOXKHOCTH HMCIOJIB30BAaHMSA
¢dukcupyromero Gpopmy annpera Ha ocHoBe [IBA B miBeiiHOM POU3BOJICTBE AJIsI TOTYYESHUS
KOHCTPYKIHWH 3aJaHHON 00beMHON (POPMEI.

KnioueBble cioBa: >xakeT, TEHICHIMS, NHIXKaK, (opMa, MaTepual, IoJIuMep,
pacTBOp, KOHLEHTPALHs, YTOJl PACKPBITHUSI.

Huemamosa, @.Y. Cnocob ¢opmoobpazoeanus Oemanei 00ex#cObl NOJUMEPHOU

/ xomnosuyuei [Texcm] | @.Y. Huemamoea, U.A. Habuesa, HM. Apmuxb6aesa, @.C.
Vemanosa // Mexanuxa u mexnonoeuu / Hayunwiii ocyprnan. — 2023. — Ne3(81). — C.66-80.
https://doi.org/10.55956/AL FL 2333

BBenenune. CoBpeMeHHBI aCCOPTUMEHT OEKIBbl KJIACCHYECKOTO CTHIIS
(MY’KCKO# KOCTIOM M KEHCKHH KaKeT) OTIUYAeTCs JJOCTATOYHOW CTa0MIBHOCTBIO,
CBSI3aHHOM C HH3KOH BapHaTHUBHOCTHIO BHEIIHEW (OpMbI W TpeOOBaHUAMU
norpebureneid. C pa3BuTueM HH()OPMALMOHHBIX TEXHOJIOTUH COBpPEMEHHBIE
MOKyHareiln HMEIT Oojiee MIMPOKUH JOCTYN K HWHPOPMALUU O MOJHBIX
TEHACHIMAX, YACNSAIOT  OONbIIOE  BHHMAaHHME  CO3JAaHHI0O  COOCTBEHHOTO
WHIMBUAYAIBHOTO CTHIISL, IPEABSBISIIOT BHICOKHE TPeOOBAaHMS KaK K KadeCcTBY H
MocaJIke M3JEIuN, TaK U K COOTBETCTBHUIO TEKyUIUM TpeHAaM. Kiaccuueckuit
MUKaK W KaKeT JODKEH OBbITh HEeCMHHAeMbIM, WMETh IOBBIIICHHYIO
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KOM(OPTHOCTb, OTAMYAThCS (YHKIMOHANBHOCTHIO M OPUTHHANBHOCTBIO, OBICTPO
BOCCTaHABIMBATh CBOI  IEPBOHAYAIBHYIO  (GOpMy IOCIE  IPUIOKEHUS
9KCIUTyaTallMOHHBIX HArPy30K.

MeponpusiTusi 1m0 NpUAAHUAIO (OPMBI JETANIM OJCKABl U3 IUIOCKHX
MaTEpHaJIOB U MOBBIIECHUIO X (POPMOYCTOMYMBOCTH HAIPaBJICHB! HA YMEHBIICHHE
BIMAHUS  Je(QOPMHUPYIOIIMX YCHJIHH, KOTOpblE BO3HHKAlOT B IIpoLEcce
9KCIUTyaTalluy ¥ MIPUBOISAT K moTepe GopMbl omgex sl [1].

Jns npupaHust U 3akpersieHus (OpMbl AETAIAM OACKAbl MOTYT OBITH
IPUMEHEHBl PA3IUYHbIE TEXHOJIOTWH, HAYWHAas OT TEPMHUYECKUX METOAOB H
3aKaH4MBask HCIOJIb30BaHNEM (PUKCHUPYIOIIETO SIEMEHTA- XUMHUUECKOW TEXHOIOTHH
o0paboTku [2].

Tepmuueckue MeTonsl 0OpaOOTKU CBSA3aHBI C MCIOJIB30BAHMEM Iapa WM
BBICOKOTEMIIepaTypHoro mpecca [3]. OTu MeToabl MO3BOJSIOT AOOHMTHCS Oonee
HaTypaJbHOTO BU/Ia MaTepualia, OHAKO UX 3PPEKTUBHOCTh MOXKET OBITh CHU)KEHA,
0COOEHHO TP PaboTe C TKAHSAMH, KOTOPhIE MMEIOT BBICOKYIO AJIACTUYHOCTH [4].
OpHUM U3 CaMbIX MOMYJSPHBIX M BBICOKOTEXHOJIOTHYHBIX CIIOCOOOB CO3JaHMS
TpeOyeMol 00beMHOM (OPMBI JACTANISAM OACKABI M3 TKAHU - OTO HCIIOJIb30BaHUE
MOJIMMEPHBIX KOMIIO3UIIMM B IIBEHHOM TmpousBojacTBe [5,6]. dopmupoBanue
TBEPAOr0 KOMIIO3UTA OCYLIECTBIISIETCSl B Ipolecce XTyOnupoBaHUS OCHOBHOTO
Marepuaia u TepMoruiactayHoro nonumepa (TII), pukcupyromero noBepxXHOCTHEIE
CJIOM TeKCTHJIBHBIX MaTepuaios [7,8].

Marepuanpl, oOecnednBaronie BBICOKHHA YpoBeHb 3((HEKTUBHOCTH
MPEJICTABISIIOT  COOOH  OCHOBOIIONIATAIOIIMK  DIIEMEHT, HANpaBlieHHBIA  Ha
obOecrieueHne KoMdopTa U 0E30MACHOCTH  KHU3HEACATEIBHOCTH YCJIOBEKa.
ORHOBPEMEHHO OHH JalOT BO3MOXHOCTH IPOEKTHPOBATH BHEIIHIOW (hopMmy
KOCTIOMa Kak OOBeKT nu3aiiHa. OTOT pe3yibTaT [JOCTUraercs 3a Cyer
WCTIOJIb30BaHMs YHUKAIBHBIX CBOHCTB MaTepHaoOB, pa3pabOoTKH HOBBIX METO/IOB X
MOJU(HKALNY U BHEIPEHUS HETPAAUIIUOHHBIX MPOLIECCOB (POPMOOOPA30BAHUSI.

W3BecTHpie OpeHABI, HECMOTPS HA WMEIOMIMICS MIMPOKHH acCOPTUMEHT
TEPMOKIICEBBIX TPOKIANOYHBIX MAaTepUalloB, 00OpYyIOBaHUS IJisi TyOTUpPOBaHUS,
WAYT TO TYTH CHIDKCHHS MAaTepUAIOEMKOCTH INBEHHBIX HW3JENUN 3a cyer
MCKITIOYEHHUS] TPOKJIAJOYHBIX MaTepUaioB U3 MaKeTa OJEKIbl, Bce Ooyee MUPOKO
BHEZIPsIsl B MPAKTUKY CHOCOOBI MPUIAHMS JETATSIM OAEKIbl (POPMOYCTOHUMBOCTH
OpsSMBIM  CTaOMIIM3UpOBaHMEM. B mporeccax mnpuaanusi (OpPMOYCTOHYHBOUTH
OpSAMBIM CTAaOMIM3UPOBAHUEM MOTYT HCIOJB30BaThCS MOJMMEPHBIE MaTepHabl,
XUMHAYECKH aKTUBHBIE Cpelbl M TOJMMEPHbIE KOMIO3WLHUHM B BHIE 3MYJIbCHUH,
mucriepcuii U T.1. Cpeay  BBINICTICPEYHCIICHHBIX, HanboJiee IMepCreKTHBHBIM
SBTISIETCS TOJIMMEPHBIE KOMITO3UIIMU. B mporieccax mpuaanus GopMoyCTOHIUBOCTH
JETasIM OJEKIBI C MCIOJIb30BAHUEM MOJMMEPHBIX KOMIO3HULUI CIOCO0 MPsIMOTo
NEHHOTO CTaOMJIM3UPOBAHUS SIBJISICTCS HOBOW pa3paboTaHHOW TexHosorued [9)].
MeTobl IPSAIMOM CTaOMITH3AIMHY [TPEIIONAraloT BMENIATEECTBO B MOJIEKYIISIPHYIO
CTPYKTYpy BOJIOKOH M OCHOBaHbl Ha (UKCAlUd MAaKpOMOJIEKYJT BOJIOKOH B
Jne(OpMUPOBAHHOM MOJIOKEHUH ITyTEM 00pa30BaHMsI IPOUYHBIX MEKMOJIEKYIISIPHBIX
cBsizell. B pesynbpTare yBenmuunBaeTcs )KECTKOCTh U YIPYTOCTh OTJACIBHON JeTanu 1
Y3JIOB IIBEMTHOTO M3/ICIIHSL.

B paborax [10-12] Kymnan E.B. npuBeneH 000OIIEHHBIH MOKa3aTelb
KadectBa (HOPMOYCTOMYMBOCTH TEKCTHIBHOTO MaTepuaia B 3aBHCUMOCTH
UCIIOJIE3YEMOTO COCTaBa. YCTAaHOBIEHO, YTO MMapajlieIbHO C TPaJUIMOHHBIM
nyOnmupoBaHWeM JeTalell TepMOKIIEEBBIMH IPOKJIAJ0YHBIMH  MaTepHalaMHy,
nenecoo0pasHee NPUMEHATh TEKCTHIBHO-BCIIOMOTATENbHBIE —Ipenaparbl, c
MOMOIIBI0 KOTOPBIX MOXHO THOKO BapbHpOBaTh IOKAa3aTeNM MKECTKOCTH Ha
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pasNUYHBIX Yy4acTKax JeTajed u3Jenus, KOTOpble 3aBHCAT OT CTENEHH
IUTACTHYHOCTH (POPMBI ¥ OT 0OBEMHO-CUITYITHOTO PELICHUSI.

[IpumeHeHne TOIMMEPHBIX KOMIIO3MIUH OOECIeYnBaeT BO3MOKHOCTD
peanuzalMu psga BaXKHBIX BBITOAHBIX AacleKToB. B mepByro odepenb, OHH
CHOCOOCTBYIOT —TIOBBIIIEHUIO YJOBIETBOPEHHOCTH TMOTpeOuTeneil Omaromaps
COXpaHEHHUIO YCTOWYUBOCTH (POPMBI TOTOBBIX M3/IENHI BO BpeMs SKCIuTyaTtanuu. Bo-
BTOPBIX, TaKOH IMOAXOA TO3BOJSET CHU3UTH 3aTpaThl Ha MPOHM3BOACTBO, IMyTEM
3aMeHbl MHOTOCJIOHHBIX KJIEEBBIX MPOKJIAAOK, NPUMEHEHAEMBIX B MYXKCKUX
MUIKaKaX U KEHCKHX jKaKeTaX, 00padOTKM XUMHUECKUMHU cocTaBaMu. B TpeTbux,
JaHHBIA CTIOCO0 SIBISIETCS] YHUBEPCATBHBIM JUISl IIBEHHBIX M3JENUN U3 Pa3IHYHBIX
MaTEpHAJIOB U OTKPHIBAET LIMPOKHUE BO3MOXKHOCTH B YIYUIICHUN UX KauecTBa.

B Hactosimee Bpems MosiBUIach BO3MOKHOCTh PEAIM30BATH XMMUYECKYIO
TEXHOJIOTHIO TpHUIaHUA OO0BEeMHOH (QOpMBI M (HOPMOYCTOWYMBOCTH H3IETHUIO C
IIPUMEHEHUEM HOBBIX OTAEIOYHBIX IPENapaToB U C YYETOM IIOJO0KHUTEIbHBIX
pe3ybTaTOB paHee NPOBENCHHBIX HccieqoBaHMM. OAHAKO PEKOMEHAALMH IO
BEIOOpY TIpemnapaTtoB U pexkuMaMm 0OpadOTKH MMEIOTCA Y (UPM-TIPOU3BOIUTEICH
TEKCTHIILHO-BCIIOMOTaTeNbHBIX BemiecTB (TBB) TonbKo 11 OTIAENKN TeKCTUITBHBIX
MaTepHasoB, TOTAa Kak JUIs 00paOOTKH JeTallell M3eNuii B YCIOBUSAX IIBEHHOTO
MPOM3BOJCTBA Takas WH(pOpMANus OTCYTCTBYyeT. TakuMm o0pa3oM, aKTyalbHBIM
SIBIISIETCSI TIOMCK HOBBIX COCTABOB IMOJMMEPHBIX BEIIECTB U ONpEAEICHUE METoaa
HaHeceHus, obecneunBaromniero nuddepeHnnpoBaHHOE H3MEHEHHE CBOWCTB MaKeTa
MaTepHUaOB JETaNCH OACKIbI.

B nmaHHOM wWccneoBaHMM TPOBEACH aHalM3 HOBOW  KOMIIO3MIIWH,
HCTIONB3YEMOH B TEKCTHJIBHO-OTIECIOYHOM IMPOU3BOJICTBE C IIETBI0 ONpEICICHUS
BO3MOXHOCTH €€ INPUMEHEHMs Ul 3aKperuieHus: TpeOyemoil (opmel nerarnei B
YCJIOBHSX LIBEHHOIO IPOU3BOJCTBA.

Ycaoeus u  meroabl  uccaenoBanusi.  Mamepuan.  TkaHp  —
xnomyaroOymaxnas u3 100% xmonka. [loBepxHocTHas MIOTHOCTH TKaHU — 156,06
r/m?. Crenens GenusHbl — 88%.

Bce xummueckne BelecTBa MCIOJIB30BAIMCH B TOM BHJE, B KOTOPOM OHH
ObLTH TTPHOOpETEHBI, 0e3 KaKOH-THOO0 JTOTIOTHUTEIHFHON OYHCTKH HITH 00paOOTKH.

Ilpucomosnenue annpema 011 opmoycmouyusol omoeiKy mKkanu. ATmper
nonyyaror B npudope Stock solution maker (Daglim Starlet Co.Ltd.Kopes), ¢
touHocThio 0,001 T cHaOXkeHHO# Melnankol, pa30aBIeHHEM KOHIEHTPHUPOBAHHOM
smynbscun [IBA muctunnmmuposannoit Bojoil. KoHnenTpanus ammpera ot 0,5 1/ 1o
60 r/m.

Tloozomoska obpasyos xnonuamobymaxcuoi mxkanu k omoenxe. [lonrotopka
0o0pa3IoB XJIOMYaTOOYMaXHOHW TKaHW TMPOBOAMIIM 1O Meromuke [13] 1o
MEPUOTUIECKOMY CIIOCO0Y.

Obpabomka  X10n4amoOYMaiCHOU MKAHU —PACMEOpoOM —annpema O
gopmoycmouiuugoii omoenxu. OOpabOTKy XJIOMYATOOyMa)XHOH TKaHU MPOBOIMIH
[IPY KOMHATHOM TeMIIepaType pacTBOPaMH amipera pasiniHol KOHIEHTPALKH IIPH
Monyiae BaHHbl M=1,7:1 1m0 HempepslBHOMY croco0y B J1aOOpaTOPHOI
irocoBoyHoi mammHe Horizontal Type Padder - DL-2500V (Kopes). 3atem
obpasuoB orxuManu a0 npuseca 80-90%. Ilocne yero oOpas3upbl CymIHIN Mpu
temneparype 98+2°C, 3aTeM mnpoBenu TEepMOOOpabOTKY ¢ LENbl0 (PUKCALUH
KOMITOHEHTOB ammpera B cymrwibHoM mikadge Chamber manuas - HB-105SG
(Kopes) npu remneparype 150-170°C B Teuenue 5-10 MUHYT.

Memoovr ucnwimanuil. Onpedenenue GuU3UKO-MEXAHUYECKUX noKazameneu
MeKCMUIbHbIX Mamepuanos. Pa3ppiBHas Harpy3ka W pa3pblBHOE YIMHEHHE
TEKCTWIBHBIX MAaTEepPHAJIOB OIPEAETSUIOCh B CEPTH(PUKAIMOHHONW J1abopaTopuu
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TUTJIIT na ycranoBke AG-1 «Shimadzu» (Smonus) mo 1SO 5082-82 (Textile
materias. Textile fabrics and piece-articles. Methods for determination of bearing
under tension). HcnbiTanue oOpa3noB npoBomuwnu  Ha npubope AG-1,
NpeHa3HAYCHHOM JUISl M3MEPEHHs Pa3phIBHBIX XapaKTEPUCTHK TKaHEH, HUTEH M
JPYTUX TEKCTUIBHBIX H3JICITUH.

Onpedenenue gopmoycmoniuugocmu o6pasyo8 no y2iy packpsvimus. YTOIb
packpbITUsi 00paA3IOB XJIOMYATOOYMa)KHOW TKaHH C Pa3IMYHONW MOBEPXHOCTHOM
cTpykTypoii ompezaeneno no 1SO 2313-2:2021. Textiles — Determination of the
recovery from creasing of ahorizontally folded specimen of fabric by measuring the
angle of recovery.

Cmenenv Oeaususi 00pa3loB A0 W Tocie 00pabOTKM amlmpeTHpOBaHUS
ompeneneda B TUTJIII Ha crektpokoiopumerpe “Minolta” (SImonus) coriacHo
merouke [14].

Kanunnsippocms  00pasiioB  XJ10mM4aToOyMaKHOH TKaHHM C  pa3MdHON
MOBEPXHOCTHOM CTpyKTypo# ompezaeneHo mo 1SO 9073-6:2000. Textiles - Test
methods for nonwovens-- Part 6: Absorption.

HUK-cnexmpol 3anMchiBalid B TabJjeTkax OpoMua Kalusi Ha CIEKTPOMETpE
HUK-®Dypre cnextpomerp Nicolet iS50 (Thermo Fisher Scientific, CLLHA) B
MHTepBaie JIMHEI BoaH 6000-500 cm .

Bsizkocmb  amynvcuu  TlonuBUHIALIETaTa ONPENEIICHO HAa POTAIMOHHOM
Bucko3umerpe BDV §S.

pH smynvcuu TIBA ompeneneno wa npubope Wissenschaftlich-Technische
Werkstatten (WTW) pH3210 SET2.

Pe3yabTaThl HCCJIEN0OBaHMIT M X 00CYKIEHHeE.

Iloocomoska  obpasyoe «k  annpemupoganuio. Ilepen  Hadanom
anmpeTHpOBaHus 00pasel] XJIOoMIaToOyMaKHOW TKaHW IMOJBEPralioch OTBApKE W
oTOeJKe B pacTBOpE cojepikaliei ruapokcuaa Harpus (30 /i), nepekucu Bogopoaa
(3 r/m), TIAB (5 1/m) u opranndeckoro crabunuzaropa nepekucu — Stabilol M-Neu
(PulcraChemicals) (10 r/m) mpu temmeparype 95°C B Teuenune 90 munyt. KauectBo
00pabOTKM OLCHUBAIM [0 KANWUIIPHOCTH M CTENEHBbIO OCNHM3HBI 00pasia,
pe3ybTaThl, KOTOPBIX PUBEIEHBI B TabmuIe 1.

Tabnuna 1
KauecTBeHHbIE MOKa3aTENN XJIOMIATOOYMaXXHON TKaHH JI0 U TIOCHe
MOJITOTOBKU
O6pasupl PaspeiB- | Yumune- | Crenens | IloBepxnoct- | Kanmmsp-
TKaHU Has uue, % Oemm3- Has HOCTb,
Harpyska, HBI, % IUIOTHOCT, MM/4ac
H r/m?
Cyposas 306 23 72,7 156,6 10
TKaHb
Hoere | 5104 16 83 184,5 180
MOJATOTOBKH

Pesynbrarel, nmpuBeneHHele B Tabnuie 1 MoOKas3bIBalOT, YTO  pa3pbIBHAS
Harpy3ka oTOeJIeHHOro o0paslia yBEIMYMBAETCS. DTO CBA3aHO C TEXHOJIOTHEH
mporiecca OTOETMBaHMS, T.€. IPOIecC OTOETMBAHNS MPOBOAMIIACH B 1a00paTOPHBIX
YCIIOBUSIX IO TIEPHOAMYEcCKOMy crocoOy. B mpomecce orOenmnBaHus TKaHU B
CBOOOJHOM COCTOSIHUM YC@KMBAIOTCS, YTO NPUBOIUT K YIJIOTHEHUIO TKaHU U B
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CBSI3U, C 4YEeM MEXAaHUYECKas IPOYHOCTh O0Opa3LoB II0Kas3aja MOBBILICHHbIE
pe3yibTaThl.

Annpemuposanue o6pazyos. OCHOBHBIM HauOojee pacHpOCTPaHEHHBIM
CIOCOOOM TOJyYEHUS MaTepUaloB C LIMPOKMM [JUANa30HOM BapbUPOBaHMSA
(OpMOYCTOWYMBBIX CBOWCTB SBJSIETCS MCIIOJIb30BAHUE HAyYHO OOOCHOBAaHHBIX
METOAOB  aIlPETUPOBAaHUS MPOMBIIIJICHHO BBIMYCKaeMbIX MOJOTeH [15].
AnmnpeTupoBaHHe MaTepHaJOB OCYILECTBISETCS MyTeM 0OpabOTKH MOBEPXHOCTH
CIECLUAIBHO pa3padOTaHHBIMU XUMHYECKHMH KOMIIO3MIMAMH. B  KkauectBe
OCHOBHOT'O KOMITOHEHTa COCTaBa HCIOJb3YIOTCS TEKCTUIBHO-BCIIOMOTATEIbHbIC
BEIIECTBA HA OCHOBE TEPMOILJIACTUYHBIX TIOJIMMEPOB B BHJIE IMYJIBCHHA, AUCTICPCHHA
uiu Jatekcos [16]. BappupoBaHue Bua OCHOBBI MaTepuana, IUIOMAAN HOKPBITHSL
€ro MOBEPXHOCTH, KOHIIEHTPAIM OCHOBHOIO KOMIIOHEHTA B COCTaBE U KOJIMYECTBA
€ro HaHeCeHHs IO3BOJIET BhIpaOaThHIBATh KOMIIO3UTHI, KOTOpPBIE O0ECICUUBAIOT
TOYHOE YNpaBlICHHE TAaKUMH IapaMeTpaMu IaKeTa, Kak (POpMOyCTOMYMBOCTH
[17,18]. TIpu 5TOM BHI OCHOBHBIX COCTABJISIOIIMX JAUKTYET O Mapamerpax
MPOBOJMMOI TEXHOJOTHH amlpeTUpOBaHMs. B mocienHue roabl, MOCTyHaBIIUE
KOMIIO3UIIMH I XMMHYECKOW OTIENKH TEKCTHJIbHBIX MAaTepHajoB HE HOCST
TOYHOTO HAa3BaHUSl COCTaBIAIOLIMX, YTO OIPAaHUYMBAECT BO3MOXKHOCTH HX
MPUMEHEHHUS! B MPOMBIIIICHHOCTH, KPOME TPEIOKEHHBIX CIIOCO00B PUMEHEHHS
OT GupM U3roToBUTENS. B CBSA3H, C UeM Ha IEPBOM dTaIrle UCCIIEIOBAHNUS TPOBEACHO
(PM3UKO-XMMHUYIECKOE WCCIICIOBAaHNS KOMIO3HUIIMU TPEIOKEeHHON Gupmoit Mpan
o6o3nauennoit — Samed Chemical. [lns yero 6butu cHsAThl MK-ceKTphI HaHHOM
kommo3uiuu Ha obopymoBannu MK-Oypwe cnekrpomerp Nicolet iS50 (Thermo
Fisher Scientific, CLIA). ®ypbe-crieKTpoMeTp MpeacTaBiseT co00H cTallMOHAPHBIH
ABTOMATHU3WPOBAHHBIA HACTONBHBIM TPUOOP, COCTOAIIMN W3 JIBYXIy4EBOTO
uHTEepPepoMeTpa MaiikenbcoHa C IUHAMHYECKOW IMOJICTPOWKOM, HCTOYHHKA M
MPUEMHHKA W3JTy4YEHHsI, ONTHUECKONW CHCTEMBI U OJI0Ka 3JIeKTPOHUKHU. V3MepeHust
HPOBOJMINCH B crekTpanbHoM auamasone 4000-400 cm™?, co cmekTpanbHBIM
paspemmenuem He 6onee 0,1 cM™ 1 aGCOMOTHOMN MOrPENIHOCTEIO BOJTHOBBIX YUCEN HE
Gonee = 0,2 cm™. O6pasel KOMIIO3HMIUK HAHOCUIICS HA OTBEPCTHE BXOHOTO OKHA U
MOPWKUMAJICS 30HIOM Ha IMOBEPXHOCTh BCTPOCHHOW HPUCTABKU C OTBEPCTHEM U C
KpHUCTAZIOM Ul M3MepeHus OmkHero, cpennero u panpbHero MK nmanasona B
pEeXUMe HapyIIEHHOTO MoJHOTO BHyTpeHHero otpaxkernus (HIIBO) iS50. Crektpst
HCCIIeTyeMOI KOMITO3HUIINH TTPEJICTaBIeHbI Ha pUcyHKe 1.

B mnpexncraBieHHOM CHEKTpe HCClIeqyeMOH KOMIIO3UIMK HAOII0AaeTCs
HOJIOKEHUE MaKCUMYMOB MOJIOC morjomenus npu 1739,38 u 1242,88 cm?,
XxapaktepHble st anetatHbix rpynn [19]. OCHOBHBIE TMOJIOCHI CBSI3aHBI C
BajleHTHBIMH Kostebanusamu C=0 (1739,38 cm™t) u C-O-C (1242,88 cm™) amerarHoit
rpynmnsl, BajgeHTHbIME (2941,33 u 2863,94 cm™) u nepopmanmonnsivu (1435,99 u
1377,28 cmt) konebanusamu rpyrnn CHs u CH,. Takum 06pa3oM, yCTaHOBJIEHO, YTO
UCCIIEAYEMBbIH MOJIUMED SBISAETCS MTOJTUBUHMAIALIETATOM.

[lonuBuHMNanETaT SBIAETCS TEPMOIUIACTUYHBIM MOJIMMEPOM, KOTOPBHIA B
OTJIHYME OT TEPMOPEAKTHBHBIX IPENapaToB HE BBIACTSAECT BPEIHBIX BEIIECTB B
nporeccax oTnenku. [lomuBHHMIAIIETaATa MOYKHO HAHOCHTH Ha XJIOMIaTOOYMaXKHYTO
TKaHb WIM Ha JETaJd U3AEIHS B BUIC BOJHOH AMCIEPCHH TEPMOIUIACTHYECKOTO
MoJIMMepa WJIM BOAOPACTBOPUMOIO MOJNKMMEPA, B TOM uHcie 3Mynbcuu. [lyrem
peryIupoOBaHus KOHIICHTPAIIUH dMYJILCUH MTOJUBHHMIIAIIETATA H3YYEHO apaMeTphI
(hOopMOYCTOWYIMBOCTH TIO YIIIy PACKPBITHS TKaHU Hociie 0opaboTku (puc. 2).

[punun nprodperenus GopMOyCTORYUBOCTH C UCTIOIB30BAaHUEM SMYIIbCUU
I[BA 3akmtodaeTcs B TOM 4YTO IpH 0OpabOTKE TKaHH anmpeT OOBOJAKHBaeT ee
BOJIOKHA TIpUJIaBasi OTJCIAHHOMY MaTepHaity HEKOTOPYIO JKECTKOCTh. JKeCTKOCTh
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TKaHU 3aBHCUT OT o0Opa3oBaBIICHCS IJICHKH Ha BoJIOKHEe. OOBIYHO TUICHKH
YIEPKUBAIOTCS HA TKAHU 33 CUET aATe3MOHHBIX (U3MUYECKUX cuil. BennuuHa 310t
CUJIBI OMNpEAesseTcs TOJNUIMHOM IUIEHKH, KOTOPOW MOXHO pEryIupoBaTh
BapUpOBaHHEM B3KOCTH 3Myibcuu [IBA (puc. 3).
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Puc. 2. 3aBucumocTts (HOpMOYCTOHYNBOCTH TKAHU OT KOHLECHTPALUH IMYJIbCUH

CorocTaBieHe JaHHBIX PUCYHKOB | 1 2 yKa3bIBaeT, YTO IMYJILCHUS C HU3KOH
BS3KOCTBIO COOTBETCTBEHHO TIOHW)KCHHOH KOHIIEHTpaIueil He oOecreunBaeT
(hopMOYCTOMYMBOCTH MaTepuana W3-3a IPOHUKHOBEHUS OMYJIbCHH B TIyOb
BOJIOKHA, T.€. BOJHAsI AIMYJILCHUS C HU3KOH BS3KOCTHIO B BHJIE PACTBOpA 3arOIHSET
CyOMUKPOCKOITUYECKHE MOPHl M IYCTOTHI aMOP(HON M, BO3MOXKHO, MEPEXOIHOM
obnacreli BonokHa. VMcnosnp3oBaHue ammpera ¢ 0ojiee BBICOKOW KOHIIEHTpaluei

71



Texnonozuu neckoul @.Y. Huemamosa, U.A. Habuesa,

NPOMbIUUTIEHHOCIU HM. Apmuxéaesa, ®@.C. Yemanosa C.66-80

crocoOcTByeT 00pa30oBaHMIO CIUIONIHON IDIEHKH B MPOIECCe TEPMOOOPaOOTKH
amnmnpeTHPOBAaHHON TKAaHM Ha TIOBEPXHOCTH MaTepualia, KOTOpas MPEMsSTCTBYET
nehopMaIlMOHHBIM U3MECHEHHSM MaTepuaa.
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Puc. 3. 3aBucumocTts Bsa3kocTH [IBA 3Mynbcuu OT €€ KOHUEHTpaLuU

CBOMCTBO TEKCTHJIBHBIX MaTepUaIOB U U3AEIUN COXpaHATh NPUAAHHYIO TIPU
W3rOTOBJICHUU (OPMY SIBJISIETCS OYEHb LIEHHBIM. TKaHb IOCIE allpeTHPOBAHMS
amynscueit [IBA mpuobperaer onpeneneHHyo GOpMOYCTOHIHBOCTH, YTO CO3/1aET
HEKOTOpble TPYAHOCTH TpPHU HW3TOTOBIEHHWM IIBEWHBIX U3AENUN (Harpumep
3aryia)kKUBaHUH CKIIA0K, CO3/IaHUH 00BEMHBIX y4acTKOB). M3BecTHO, 4TO mpolece
MOLIMBA TAKUX TKaHEH 3aTpyIHEH.

B wuccnemoBaHMsx H3y4deHa BO3MOXKHOCTH HCIOJB30BaHMA —CIocoda
«bopHM3»,  TIe  anmpeTHpoBaHHas  TKaHb  MMEET  MOTCHIUAIBHYIO
thopmoycroitunBocts [20]. o crmocody «hopHU3» TKaHB ILTIOCOBAIU dMYIbCHEN
[IBA, mocne BeicymmBaHusi npu Temmeparype He Oonee 80°C kpoil mepenan
mporieccy TOMIMBA. B 3aKIIOYEHHH OCYIIECTBISUIA TEPMOOOpPabOTKY IpH
temneparype 110-120°C ¢ nenbto pukcanmu Gopmel 3a cuet nonumepuzanuu [1BA
Ha MOBEPXHOCTU TKaHU B BUJE TUICHKH.

OO0BIYHO C1I0CO0 «(OPHU3» UCTIOIB3YETCS B TOM CITy4ae, €CIIH UCIIOJIb3yEeMbIii
IpernapaTr He pearupyeT C BOJIOKHOM, HE TOJBEpraeTcs MOJIMKOHJEHCAMHA WU
MOJIMMEPHU3aLlii, Haxo[sChb Ha BOJOKHHCTOM MaTepuaie. Hamu wuccriemyemsblii
anmpeT Ha ocHOBe [IBA smynbcun nMeeT ciraboKucIyto cpeay paBHyto pH=6, mpu
KOTOPOM THAPOKCHIIbHBIE TPYIIIIBI IEJUTIONIO3bI HE HOHM3HUPYIOTCSA U HE BCTYNAIOT B
XMMUYecKyto peakunio. Kpome toro, Temneparypa nonmmepusanuu [IBA Beime
TEeMIIepaTyphl BBICYIIMBAHUS M XPaHEHHS allpeTHpOBaHHON TKaHH. CyMMapHBIH
YTOJl PACKPBITHS TKaHU TIOCIIE OTJEIKHU M0 crtocoly «(OopHH3» MOKa3all XOpOIIHe
pe3ynbTathl o GopmoycToiurBocTH (puc. 4).

OnHako, Hag0 HWMETh BBUAY 4YTO, OCOOCHHOCTBIO TEPMOILUIACTHYHBIX
MIperapaToB, CKPEIUIIONINX IMOBEPXHOCTHBIE CIIOM TEKCTHIBHBIX MaTepHalioB
SIBJIICTCSI TO, YTO IIOCJIC TEPBOM OOpPaOOTKHM OHU COXPAHSIOT CIIOCOOHOCTH K
NMoBTOpHOM o00Opabotke. Hamu wucmonbs3yemeiii ammper Ha ocHoBe IIBA Toxe
SBIISIETCS. TEPMOILIACTUYHBIM IOJMMEPOM, YTO CHOCOOCTBYET BO3MOXKHOCTH
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WCTIONIb30BaHMs YK€ TOTOBOWM aIllpPEeTHPOBAHHOW TKAaHW HJsl HM3TOTOBJICHHS
(hopMOyCTOWYMBBIX — IMBEHHBIX  HM3NeNud. Pe3ynbTaThl  HccleqOBaHUS — TIO
OTIPEJICIEHHI0O CYMMAapHOTO yIJia PacKpBITUS 00pa3LoB amipeTUPOBAHHONW TKaHH,
MPOILIEALINX MPOLECC BIAKHO-TEIIIOBOH 00pa0OTKH HILTIOCTPUPOBAHBI HA PUCYHKE
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Puc. 5. Bnusnue konnentpanuu [IBA smynbcuu Ha GOpMOYCTOHYMBOCTH TKaHU

Hns  oueHkd  (GOPMOYCTOMYMBOCTH  aNMPETHPOBAHHBIX  00pa3IoB
WCIIOJIb30BaH METOJ OTNpENeIeHUS CMHHAEMOCTH IO BEIMYMHE YTJIa PACKPBITHS
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[TOCT 19204-73]. Yrom packpbITHs 0 SIBISETCS PE3yJIbTaTOM TPOSBICHHUS
o0OparuMoii yactu AeopManuy ¥ CIy>KUT MEPOH HECMIHHAEMOCTH.

[on neficTBueM Biaru CyMMapHBIH yroil PacKpbITHsI allPEeTUPOBAHHON TKaHH
CHIDKACTCSl [0 3HAUeHWs HE AaNlpeTHPOBAaHHOM TKaHM, IOCIE TIJIAKEHUS OH
BOCCTaHABJIMBAETCS, IPUYEM B OOJIbILECH CTEIICHH, YeM UCXOHAS alllIPETUPOBAaHHAS
TKaHb. CHW)XEHHE CYMMAapHOTO yrja ammnpeTUPOBAHHOW TKAaHW IOCJE BIAKHOM
00pabOTKH MPOUCXOAUT 32 CUET YMEHBIICHHUS JCHCTBUS MEKMOJICKYIISPHBIX CHI B
BOJIOKHAX TKaHH, KOTOPOE COINPOBOKAAETCS M3MEHEHHEM KOH(UIyparuu neneu
Monekya. Ilocne pmanpHeidmed TemaoBoii 00pa®oTkM (NMpU TVIAKEHUH HIIH
BO3/ICHCTBHE TMAapOTCHEPAaTOPOM) MOJEKYJIBl CO3JAlOT CBSI3M IPH  HOBOM
KoH(pUTYypanuu, KoTopas oOyciaBiuBaeT 3amoMuHanne (opmel TkaHpio. C
yBenmmueHneM TemrepaTypsl 6onee 140°C hopMOyCTOHIHMBOCTE 00pasioB BO BCEX
KOHIIGHTPALMSIX SMYJIbCHU CHMXKaeTcs. DTO CBs3aHO ¢ TepMmozecTpykuuel [IBA
IIPY BBICOKHX TEMIIEpaTypax.

Takum  oOpa3oM, mTpeIaraercs Cleayollne CHocoObl  MPUAAHUS
(hOpPMOYCTOMYMBOCTH IIBEHHBIM U3JCIUAM C HKCIIOJIb30BAHUEM IOJUMEPHOM
KOMITO3HUIIMH Ha ocHOBe [IBA:

1 [InrocoBanne OTOENEHHOW XIJIOMYATOOYMa)KHOW TKaHU O3MYIIbCHEH
I[IBA npu KOMHATHOW TemmepaType, ODKUM (cremeHb omkuma - 90%),
BeIcymuBanue npu temneparype 80°C, repmoobpadorka mpu 120°C B TeueHue 2
MuH. [lanee TKkaHb mOcie PacKpos YBIKHACTCA, 3aTeM NpUAAETCS HyXHas (popma
Y TIOJIBEpraeTcsl TEIUIOBOM 00paboTke mpu Temrieparype He Oomee 140°C.

2. [TnrocoBanre OTOCIICHHOW XJIOMYATOOYMa)KHOW TKAaHU 3MYJbCUCH
I[IBA npu KOMHATHOW TemmepaType, ODKUM (cremeHb omkuma - 90%),
BbICylIMBaHue npu Temmeparype 80°C. [anee mBeiHOe U3aenue WK €ro ACTalu
nosBepraercs TepmoodpadoTtke npu 120-130°C.

[ony4yennsii  3dpdexkr  ¢dopmoycToWdMBOCTH  OBUT  HCHOBITAH — MPH
9KCIUTyaTallMOHHBIX YCIOBUSX. s yero oOpasmpl TKaHW IOCIE TEPMUYECKUX
00paboTOK 10 000MM CITOCOOaM YTIOKILITH, CO3/1aBask CKIIAIKH, 32aTeM HX TIPOMBIBAIIH
B pacTBOpe Mbla ¢ KOHIEeHTpauuei 5 /1 B Tedenue 30 munyt npu 60°C, momayne
BanHbl 1:50. Ilocne cnenoBano nepeyTIOKUBaHHE CKIAAOK. [lomydyeHHbIe
pe3yabTaThl NpeACTaBlIeHb! B TabIMIax 2 u 3.

Tabmuma 2
3aBUCUMOCTH MTOKa3aTeis (OpMOyCTOHUNBOCTH TKAHU OT CIIOCO0a
anmpeTUPOBAHUS
®PopmoycroitunBocTs o CYP, rpag
O06pa3sipt Konuentparms smynscun [1BA, r/n
40 50 60

DOpMOYCTONYNBOCTL TKAHU 455 38,3 39,4
1o 1-croco0y
[Tocie mpoMBIBKH 54,0 52,2 54,1
ITocne mepeyTioKUBaHUS 41,7 35,7, 36,6
DOpMOYCTONYNBOCTL TKAHU 471 30,6 418
o 2-Croco0y
ITociie npoMBIBKH 62,5 56,4 58,2
Ilocne nepeyTroKUBaHUS 43,2 43,9 440

Ha ocHoBanuu gaHHBIX TaOIUIEI 2 MOKHO 3aKITIOYUTH, YTO, HECMHHAEMOCTh
00pasioB MpW pPa3NHUHBIX 3HAYCHHUAX HMyidbcun [IBA mocime TpOMBIBKH U
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TepMOOOpabOTKM B 1IETIOM HE3HAUUTEIHHO yMEHbIIAeTCs: B mpenenax 5-8%, 4ro
CBUJICTENILCTBYET O XOPOIIIEM 3aKpEIICHHA KOMIIOHEHTOB arIpeTa Ha MOBEPXHOCTH
o0pa3ua 1 MUHHMANBHOW moTepu GOpMBI MOcie TPOMBIBKH. [loydeHHbIe TaHHbIE
HECMUHAEMOCTH TIO3BOJIWIIM CHENATh BBIBOJ, YTO M3ICNIUSl IIUTHIE W3 TKaHH,
anmnpeTHPOBAaHHON KOMIIO3UIMEH, MOXXHO CTHPATh U MOCIE IIIaXeHUs oHa Oyner
BOCCTaHABIIMBATh MPUIAHHYIO GopMmy.

Hdns  onpenencHusi  (QOpMOYCTOMYMBOCTH OblIa TakXKe HCCIe0BaHA
CITOCOOHOCTH CKJIAIKOOOpA30BaHUS M COXPAHCHHS ITOCIIE TIIaKEeHUs 00pasiia TKaH!,
anmpeTUPOBAHHONW MO KJIacCHYeckoMy crocoby u crmocoly «DopHuz». OneHky
MPOM3BOJMIN BEMUYMHON YIJIa PACKPBITHS MOCIE BIAXKHO-TEIIOBOH 00pabOTKH

(Tabn.3).

Tabmuma 3
N3menenue GpopMoyCcTONUYMBOCTH IKCIICPUMEHTALHBIX 00Pa3IioB MOCIE BIAXKHO-
TEIJIOBOM 00pabOTKH

O06pasisl CYP, rpan O0pasibl CYP, rpan
AnmpernpoBaHHasl TKaHb ArnpeTHpoBaiHas
petip . ’ 136 TKaHb CIIOCOOOM 70
KJIACCUYECKHI criocod
«DopHuz»
[Tocne BmaxxHOU 00pabOTKH 100 - -

[Mocne rnaxenus 6e3
BJIQXKHOH 00paboTKH
armpeTUPOBAHHON
TKaHU

37 - -

Iocne rnaxxenus 6e3
BIIQXKHOH 00paboTKH 120
aIIpeTUPOBAHHON TKaHU

38

[Mocne BraxkHO#H 06pabOTKU U
TJIaKEHUSA
[Ipumeuanue: CYP - cymMapHbId yroJl pacKpbITHS.

ITpu oueHku HOPMOYCTOHUYMBOCTH C IIOMOILBIO ITOKA3aTENsl CyMMAapHOTO yriia
PacKpBITUSL yCTAaHOBJIGHO, 4YTO B 00OOWMX oOpa3lax CKIAAKd HE3HAUYUTEIHHO
packpeumch Ha 37-38 Tpaa mocie BiIaxHOW 0OpaOOTKM M TIaKEHUS 3a CUeT
3aKpenuBILICHCS Ha IOBEPXHOCTH KOMIIO3MLMH, a MaTepHajbl, 0O0paboTaHHbIE
amynbeueil [IBA, o0majgaroT BBICOKMME 3HAYEHUSMH (OPMOYCTOHYMBOCTH, YeM
JIOKa3bIBACT O XOPOIIHX (PUKCUPYIOIINX CBOWCTBAX moiuMepa. CTHpKa Mo BIUSET
Ha CKJIagKooOpa3oBaHHe, IIOCKOJBbKY MNpHIaHHAs (QopMa CKIAAKH MEHSeTCs
He3HauuTe bHO. [lonMMepHas KOMIO3WIMSA 3aKpeIuisieT JIeQOpPMUPOBAHHYIO B
COOTBETCTBHHU C KEIaeMOW MPOCTPAHCTBEHHOH (OPMOI CTPYKTYypy Marepuana u
CO37a€eT YCIOBHA I AAJBHEHIIIEr0 COXpaHEHHS €€ B IIPOIiecce IKCILTyaTally.

Ilony4yeHnHsle pe3ynabTaTtel  (OPMOYCTOWYMBOCTH TO3BOJISIIOT — CHENIAThH
3aKIIFOYEHHE O BO3MOXXKHOCTH MCIOJIb30BaHUs (QUKCUpyomero Gopmy anmpera Ha
ocHoBe [IBA B mBelHOM MpPOU3BOACTBE AJI MOJIYYEHUS KOHCTPYKUUH 3aaHHOMN
o0beMHON (opMbl. BbI3biBaeT mHTEpEC LENecO0Opa3sHOCTh €€ NMPUMEHEHHS JUIs
KOCTIOMHBIX U IUIATEJIbHBIX TKaHEH C Pa3lWYHBIM BOJIOKHHUCTBIM COCTaBOM, T€
KOHIIGHTpAIMsS apMHUPYIOIIETO BEIIECTBA, BEPOSTHO, OYJET MEHAThCS B
3aBUCHUMOCTH OT BHJIa M HA3HAYECHHS U3JIEIIHS.

Ha nam B3rmmsn, mpemiaraeMyro MOJIMMEPHYIO KOMIIO3UIMIO TAKXKE MOYKHO
WCIIOTIB30BaTh JUIA 3aKpeIuIeHus] POPMBI KaK OTACITBHBIX JeTaleil 01 bl (y4acTOK
JPanupoOBKH WM CKIQJKH, MEpeAHss I[OJOBUHKA KOCTIOMAa), TaK W BCEH
MOBEPXHOCTH OJeKIbl. OCOOCHHO OHA MpuemieMa ISl U3IeNni, T1e TpedyeTcs
BOCCTaHABIIMBATh  CBOI  IEPBOHAYAIBHYIO  (GOpMy TOCIE€  IPUIIOKEHUS
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AKCIUTyaTaIlMOHHBIX Harpy30K, B KOTOPBIX MTPUMEHEHHUE TyOINpYIOMIeH MPOKIaIKI
OBLIO HEXKENaTeTbHBIM.

3akmiouenue. 1. MccnenoBana u gokaszaHa 1enecoo0pa3HOCTh MPUMEHEHUS
ammpeta Ha ocHoBe [IBA 1 ipuaanust v 3aKpeTuieHnst (OPMBI IIBEWHBIX W3ICTHI
0e3 TpaJUIMOHHBIX KIIEEBBIX MaTepHAIOB. Y CTAHOBIIEHO, YTO CTHPKA W TEILIOBAS
oOpaborka  Bemme  100°C  HE3HAUUTENLHO  BAMSICT HAa  [OKa3aTeiH
(hOpMOYCTOWYMBOCTH.

2. Ormpenenern auama3oH W3MEHEHHWS KOHIIGHTPAllMd  TOJMMEpPHON
KOMITO3UIMH Ha ocHOBE [IBA 11151 00pabOTKH 0ICKHBIX TKAHEH, CIIOCOOBI IPUIAHUS
(hOpMOYCTOMYMBOCTH IIBEHHBIM u3AeHusAM. Hawmnydmme pesynbTaThl OymyT
MOJTy4eHBI TP KOHIeHTpanwu npemnapara 50 1/7.
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ITawkeHmM MoKbIMa 3#aHe HeHin eHepKacin UHcMumymesi,
TawkeHm K., 636ekcmaH Pecnybaukacs!

KUIM BOILLEKTEPIH NO/IMMEP/1I KOMNO3NUUAMEH KAJIbINTACTbBIPY o4ICI

AHpatna. byn 3epTreyae TiriH eHAipici KafgalblHOa 6GenWeKTepaiH, KakeTTi
dopmacbiH BEeKIiTy YWiH OHbl KOAAAHY MYMKIHAIMH aHbIKTAy YWIH TOKbIMa XaHe apney
OHAipiCiHAE KONQAHbINATBIH KaHAa KOMMO3UuMAFa Tangay *Kacangbl. Marta yarinepiHe
noAMMepai  KOMMNO3MUMAMEH  MiWiHre  Te3imainikti  bepyain, apTypnai  aaicTepi
Kapactblpblnabl, MNOAMMEPAI KOMMO3ULMAHBIH, KOHLEHTPALMACbI e3repreH Kesge
annpeTauua  KaHe bINFANAbI-TEPMUANBIK — BHAEY  pexumaepi aHbIKTaNAabl.
MonnBMHMNALETAT IMYNbCUACHIHBIH, KOHLEHTPAUMACbIH PETTeY apKbl/ibl 6HAEYAEH KeliH
TiHOEepAiH, awbiny OypbllbIiHAAFbLI NiliHIe TE3IMAINIK NapameTpaepi 3epTTendi. IMynbcus
KOHLLEHTPAUMACbIHA  Tayendinikre TiH yArinepiHiH, niwiHre Te3imAiniriHiH  e3repy
Anarpammanapbl 6epinreH . AnbiHFaH NilWiHre Te3imainik HaTukenepi bepinreH Kenemaj
NiWiHHIH, KOHCTPYKUMANAPbIH any YWiH TiriH eHaipicinae MNMBA HerisiHaeri annpeT nilWiHiH
6ekiTyai nanganaHy MyMKiHAIM Typasibl KOPbITbIHADI ¥KacayFa MyMKIHAIK 6epegi.

TipeKk ce3pep: KypTKa, TpeHa, Onensep, niwiH, matepwan, noavmep, epiTiHAi,
KOHLLeHTpauus, awblny 6ypbiwbl.

F.U. Nigmatova?, I.A. Nabiyeva?, N.M. Artikbayeva?, F.S. Usmanova'!

1Tashkent Institute of Textile and Light Industry,
Tashkent, Republic of Uzbekistan

METHOD FOR FORMING CLOTHING PARTS WITH POLYMER COMPOSITION

Abstract. This study analyzes a new composition used in textile and finishing
production in order to determine the possibility of its use to provide the required shape of
parts in clothing production conditions. Various methods of imparting stability to the shape
of a polymer composition on fabric samples are considered, and the modes of sizing and
wet-heat treatment when changing the concentration of the polymer composition are
determined. By adjusting the concentration of polyvinyl acetate emulsion (PVA),
dimensional stability parameters were studied depending on the opening angle of the fabric
after treatment. Diagrams of changes in shape stability of tissue samples depending on the
concentration of the emulsion are presented. The obtained results of shape stability allow
us to conclude that it is possible to use a PVA-based mold fixer in the clothing industry to
obtain structures of a given volumetric shape.

Keywords: jacket, trend, blazer, shape, material, polymer, solution, concentration,
opening angle.
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EXPANDING THE RANGE OF PRODUCTION OF
COTTON SHIRT FABRICSWITH RELIEF PATTERNS

Abstract. This article presents the design, filling calculation and parameters for
production of shirt fabrics. The proposed design technique will alow to quickly determine
the parameters of a new fabric threading and texture and, as a consequence, accelerate the
technology of its production, expand the range of shirt fabrics, increase the competitiveness,
increase the volume and sales market.

The development of the range of competitive fabrics from domestic raw materials,
based on an in-depth study of the texture and properties of fabrics using modern information
technologies, is one of the urgent tasks facing the textile industry.

Scientific developments in this area have shown that in each case, the issues of
technology and design of fabrics require improvement, an individual approach to a
scientifically grounded solution of issuesin the field of creating fabrics withimproved artistic
and color design and quality.

Keywords: shirt fabric, interweaving, design, filling calculation, calculation
technique.

Kaldybayeva G.Yu., Kaldybayev R.T. Expanding the range of production of cotton shirt
fabrics with relief patterns // Mechanics and Technology / Scientific journal. — 2023. —
No.3(81). — P.81-88. https://doi.org/10.55956/ZEPJ9605

Introduction. A shirt fabric must be soft, hygienic, have good breathability
and a certain breaking strength. In the study [1], a method, technologies for
manufacture of fabric structures and a study of their texture were developed. The
authors designed a shirt fabric based on a given tensile strength along the warp and
weft.

Conditions and methods of resear ch. Thetechnique for calculating a cotton
shirt fabric of arelief interweaving with the strength on the warp Q_ = 36.5and on

the weft Q = 36.5is given. To design a shirt fabric, a cotton yarn is taken as of
uniform linear density along the warp and the weft, i.e. T =T = Tand K;=1,fora
cotton fabric C=1.25. As T =T, then d =d and K =1. The breaking stress for
a cotton yarn is taken as o =0 = o =13cu/tex. The coefficient of efficiency of the
yarn’s breaking strength in a fabric on the warp p ,=1and ontheweft p =1.The
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coefficient of filling a fabric on the warp K,,.=0.7. Since, according to the task,

the strength of a fabric on the warp is equal to the strength of a fabric on the weft,
then the density of a fabric on the warp should be equal to the density of afabric on
the weft, therefore for the design, V-order of the texture phase is taken, i.e.

K,~1.0; K, =1.0. A shirt fabric is of equal density, i.e. it has a square texture.
Theyarn in the fabric has some crease

1,.=1,~=1.05 (D)

and
noe:nye: 093 (2)

The design of ashirt fabric is carried out in the following order.
1. Substitute the specified parameters into the formula (5) and determine the

density of the fabric on the warp

100(1+1)-0.7 418

PO: = ’
d,(11.05+09394-1 d, 3

2. Subgtitute (5) and (6) in (3) and (4) and determine the average thread
diameter

P,d.,°/0.00156 = 36.52000/(131) = 5615. 4

P,d.,"/ 0.00156 = 36.52000/(131) = 5615. )
d

HAB_ % _geps 5

d, 0.00156 (6

d,,= 5615000156/ 41.8= 0.21mm (7)

3. Determine the linear density of threads by the formula (6)

T =T = 0.1469% / 0.00156 = 28.2tex (8)

Accept 28 tex.
The average thread diameter is

d,=0.03161.25+/28 = 0.2Imm 9)

4. Substitute the obtained value into the formulas (3) and (4), the density of
the fabric on the warp and on the weft will be obtained

P,-28=5615. 10)
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P, =5615/28=2001/dm (11
P -28=5615. (12)
P ,=5615/28=2001/dm (13)

5. Checking the calculation of the fabric strength according to the formulas
(1) and (2)

Q,= 20028131/ 2000 = 36.40aH (14)
Q,= 20028131/ 2000 = 36/ 40aH (15)

The difference between the calculated and the specified values is within the
error.
6. Determine the coefficient of filling the fabric on the weft by the formula (7)

K = 2000.21(10.93+1.05}Y 417 /[100(1+1)]= 0.7 (16)
7. The coefficient of filling the fabric by the formula (8)
K,=0.70.7=0.49 17)

8. Run-in on the warp by the formulas (9-12)

L,=+0.5% +0.1953° = 0.537mm (18)

l,,=Ly,=100/200=0.5mm (19)

h,=0.21:0.931= 0.1953mm (20)

.= 9%87=05,45_ 699 1)
0.537

9. Run-in on the weft by the formulas (13-16)

l,,=L,=100/200=0.5mm (22)

h,=0.210.931=0.1953mm (23)

L,=+/0.5" +0.1953 = 0.537mm (24)

o =9537-05 ) 6o0 (25)
0537

10. The surface density of the fabric (17-25)
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.= 20028 | 20028 =120g/ e (26)
100-6.9 100-6.9

Research results and discussions. Let’s state the filling calculation and
selection of the parameters for production of the designed shirt fabric. Textile
machines are chosen depending on their assortment capabilities, taking into account
high productivity and high quality fabrics.

When determining the assortment capability of the machine, the possibility of
fabric production is determined depending on:

1 - kinds of warp and weft, types of weft (one-color, multicolor, etc.);

2 — linear density of threadsin afabric;

3 — obtaining the required interweaving;

4 — obtaining the required fabric width;

5 - the possibility of obtaining a certain density of threadsin afabric;

6 — the degree of tension in the process of fabric production.

Theintensity of the fabric production process depends on interweaving, density and
thickness of threads in a fabric and can be characterized by the coefficient of filling
the fabric with fibrous material or the coefficient of connectivity of the fabric. With
increase in the coefficient of filling or connectivity of the fabric, theintensity of the
weaving process increases, the fabric production becomes more difficult and tense
(Table 1,2,3) [2].

Tablel
The calculated filling parameters of the experimental fabrics.
Summarized data of technical calculation of a shirt fabric
Unit of Indicator
No. Perameter measure 1 variant [ 2 3 4
1 |Coefficient of connectivity 5.6 5.6 5.6 5.6
2 |Coefficient of filling 0.49 049 | 049 | 0.49
3 |Finished fabric width cm 155 155 155 | 155
4 |Crude fabric width cm 176 176 176 | 176
5 |Reed filling width cm 180 180 | 180 | 180
. Relief interweaving
6 |Interweaving .
5 harness machine
Thread thickness, tex
7 |Onthewarp tex 28x2 | 28x2 | 28x2 | 28x2
On the weft 28 15.4 36 20
8 |Warp thread density thread/dm | 200 200 | 200 | 200
9 |Weft thread density thread/dm | 200 200 | 200 | 200
10 |Warp thread number, total | threads 3520 | 3520 | 3520 | 3520
11 | Reed number tooth/dm 90 90 90 90
1 (Wap massin 100 mof} 2117 | 2117 2117 | 21.2
crude fabric
13 \é‘rﬁ;te ]fgbai in 100 m of| o 102 | 585 | 1368 | 7.6
14 |Linear density of afabric g/m 318 270 348 | 288
15 |Surface density of afabric| g/m? 180 153 198 | 163
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Table2
The calculated filling parameters of the fabrics
produced on shuttlel ess weaving machines
Unit of Indicator
No. Parameter measure 1 variant 2 3 4
1 |Coefficient of connectivity 5.6 5.6 5.6 5.6
2 |Coefficient of filling 0,49 0,49 049 | 0.49
3 |Finished fabric width cm 155 155 155 155
4 |Crude fabric width cm 176 176 176 176
5 |Reedfilling width cm 180 180 180 180
. Relief interweaving
6 |Interweaving .
8 harness machine
Thread thickness, tex
7 |Onthewarp tex 28x2 28%2 28x2 | 28%x2
On the weft 28 15.4 36 20
. thread/
8 |Warp thread density dm 200 200 200 200
9 |WEeft thread density théen?d/ 200 200 200 200
10 |Warp thread number, total |threads| 3520 3520 3520 | 3520
11 |Reed number t%"%h’ 90 90 90 | 9%
12 |Wap mass in 100 m ofl o1 5197 | 2117 | 2117 | 212
crude fabric
13 ]\c’;’berfitcmass inl00mofcrude) o | 105 | 585 | 1368 | 76
14 |Linear density of afabric g/m 318 270 348 288
15 |Surface density of afabric | g/m? 180 153 198 163
Table 3
The calculated filling parameters of the fabrics produced on shuttleless weaving
machines
No. Parameter Unit of Indicator
ME3SUre 1 variant 2 3 4
1 2 3 4 5 6 7
1 |Coefficient of connectivity 5.6 5.6 5.6 5.6
2 |Coefficient of filling 0.49 0.49 0.49 0.49
3 |Finished fabric width 155 155 155 155
4 |Crude fabric width cm 176 176 176 176
5 |Reed filling width cm 180 180 180 180
6 |Interweaving Relief interweaving based on rep on the warp
8 harness machine
Thread thickness, tex
7 |Onthewarp tex 25x2 25x2 25x2 | 25%x2
On the weft 28 154 36 20
. thread/
8 |Warp thread density dm 200 200 200 200
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2 3 4 5 6 7

9 |Weft thread density thgergd/ 200 200 200 | 200

10 |Warp thread number, total |threads| 3580 3580 3580 | 3580

11 |Reed number t%"r;h’ 80 80 80 | 80
Warp mass in 100 m of

12 crude fabric kg 19.3 19.3 19.3 19.3
Weft mass in 100 m of

13 crude fabric kg 10.2 55 12.96 7.2

14 |Linear density of afabric g/m 295 248 323 265

15 |Surface density of afabric | g/m? 167 140 183 150

Based on the obtained design data and technical calculation of the fabric, the
technological process for the production of fabric for clothing was selected.

The technological process at the enterprise should be the most rationa, i.e.
should include the least number of transitions necessary to prepare the warp and weft
for weaving, provide for perfect working methods, advanced equipment,
mechani zation and automation of labor-intensive work and transportation of goods.

When choosing the technological process and equipment at the enterprise, the
kind, type and characteristics of the yarn (threads) for the warp and weft, the types
of incoming packages and the nature of the fabrics produced are taken into account

(Fig. 1).

Yarn storage area

Warp (reel) To=14x2 tex Weft (reetj e)x Ty=14x2

1
Warping (Benninger
Supertronic warping
machine)

|
| Knotting (UP-5 machine) |

Weaving (Toyota weaving machine)

!
Commodity and Rejection

Department (MKM-180
CB-4-180)

Figure 1. Technological process for production of ashirt fabric

A review of literary sources devoted to the influence of the fabric texture on
its physica and mechanical properties, the main modern directions of designing
fabrics, methods of designing fabrics, expanding the range of possibilities of the
weaving machine [3], as well as optimizing the technological process of weaving
has been performed. Fabrics and textile fabrics for household and technical purposes
after technological processes of weaving and finishing industries should have
optimal texture parameters and characteristics of operational properties, which allow

86



I SSN 2308-9865 (print) Mechanics and Technology /

| SSN 2959-7994 (online) Scientific journal 2023, No.3(81)

the best possible technological processes of finishing, impregnation of fabrics with
specia solutions and emulsions, and in the future, allow fabrics and textile fabrics
perform their work functions qualitatively, reliably and durably [4]. The above
analysis showed that the technology of fabrics includes a whole range of tasks that
must be solved in the process of creating fabrics of a new type.

Conclusion. As aresult of the experimental work, prototypes of fabrics were
developed, produced on “CTB”, “JAT” machines with a relief pattern. Cross stripe
patterns. For production of compound weaves, which form stripes across the fabric,
it is possible to take all known weaves, the threads of which make their way to the
same number of harness frames. For example, four harness frames are selected and
various weaves are drawn that can be worked out on them. Notable for shirt fabrics
are patterns with longitudinal stripes. Compound weaves are also produced, which
form stripes aong the fabric. Each weave that is part of the compound has its own
parting pattern. As arule, each weave requires its own harness frames. Only in rare
cases weaves can be combined on the same harness frames. When forming
longitudinal compound weaves, it is very important to evaluate the quality of the
fabric, which will ensure the compound weave. If the weaves are very different from
each other in relation to intersections in the repeat redistribution. In some areas,
thinning of the fabric may beformed. This can lead to the appearance of loose (dack)
threads in the warp. This requires a high density of warp threads in stripes with the
main effect, i.e. the warp threads will have alarge number of intersections and their
run-in will increase.
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r.10. Kanppibaesal, P.T. Kanpbibaes?

1M.9ye308 amobiHdarsl O4mycmik KasakcmaH yHusepcumemi, LLibimkeHm K., KasakcmaH

PENBE®TI CYPETTEPI BAP MAKTA MATAJIAPbIH ©HAIPYAIH,
ACCOPTUMEHTTIK MYMKIHAIKTEPIH KEHENATY

AHpaTtna. byn makanaza TOKbINFAaH MaTanapAblH, Au3aliHbl, XaHapmMai Kyto ecebi
YKoHe eHAjipic napameTpaepi KenTipinreH. ¥cbiHblNFaH Xobanay agictemeci KaHa MmaTaHblH,
KYPbINIbIMbl MEH ¥aHapMail Kyt NnapamMeTp/iepiH }Keaen aHbIKTayFfa KaHe HITUXKECIHAE OHbI
eHAIpY TEXHONOTMACbIH  Kepengetyre, MaTtanapablH, accopTUmeHTiH, 63cekere
KabineTTiniriH KEHenTyre, KeJieMi MEH HapbIFbIH aPTTbIPyFa MYMKIHAIK 6epeai.
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3amaHayn aknapaTTblK, TEXHO/OrMANApAbl  Ko/AJaHa OTbipbin, MaTanapAblH,
KYPbl/bIMbl MEH KacUETTEpPiH TEPEH, 3epTTeyre HerisfenreH oTaHAbIK, LWKWKi3aTTaH 6acekere
KabifneTTi maTanap acCOpPTUMEHTIH a3ipaiey — TOKbIMa 6HepPKaCibiHiH anablHAA TYpFaH ©3€eKTi
MiHaeTTepain, 6ipi. Ocbl canapafbl fblbiMKM  33ipnemenep opbip HaAKTbl Kafganaa
MmaTanapabl Kobanay KoHe TEeXHOJIOTUACHI KEeTingipyai, akcapTblnFaH KepKempaik-
KONOPUCTUKaNbIK Ge3eHAipy MeH cama maTasapblH Kacay canacbiHAafbl macenenepai
FbIIbIMUM HETi3AENTeH LIeLlyre }KeKe KO3KapacTbl KAXKeT eTeTiHAIrH KepceTTi.

Tipek ce3gep: TOKbIIFaH MaTa, TOKY, }Kobanay, )aHapMaW Kytoabl ecenTey, ecentey
aaici.

r.10. Kangbibaesa?, P.T. Kanabibaes?

0sHO-KasaxcmaHckuli yHusepcumem um. M. Ayasoea, 2. LLibimkeHm, KasaxcmaH

PACLLUMPEHWE ACCOPTUMEHTHbIX BO3MOHOCTEWN BbIPABOTKMU
XNOMNYATOBYMAMXHbIX COPOYEYHbIX TKAHEW C PE/IbE®HLIMU PUCYHKAMMU

AHHOTauUMA. B faHHOW cTaTbe NpuBeaeHbl NPOEKTUPOBAHME, 3aNPaBOYHbIN pacyeT 1
napameTpbl  NPOM3BOACTBA  COPOYEYHbIX  TKaHel.  [lpeanaraemas  MeToAMKa
NPOEKTUPOBAHMA NO3BOJIUT OMNEPATUBHO ONpPeaeNnUTb NapameTpbl CTPOEHMUA M 3anpaBKu
HOBOM TKaHW M KaK CNeacTBME YCKOPWUTb TEXHOJIOTUIO e€ MPOM3BOACTBA, PaCUMPUTL
ACCOPTUMEHT COPOYEYHbIX TKaHelN, KOHKYPEHTOCNOCOBHOCTb, YBENNYNUTL O6BEM U PbIHOK
cbbiTa.

PaspaboTka accopTMMeHTa KOHKYPEHTOCMNOCO6HbIX TKaHel U3 OTeyecTBeHHOro
Cblpbs, OCHOBaHHAaA Ha rMy60OKOM U3yYEHMM CTPOEHMA N CBOMCTB TKaHE! C UCNOb30BaHMEM
COBPEMEHHbIX UHPOPMALMOHHbIX TEXHONOMMIA — O4HA M3 aKTya/lbHbIX 3aZay, CTOALLMUX
nepes TEKCTUIbHOM OTPAC/Ablo MPOMbIWAEHHOCTU. HayyHble pa3paboTku B aToi chepe
NoKasasn, YTO B KaXXAOM KOHKPETHOM C/ly4ae BOMPOCbl TEXHONOTMU U NPOEKTUPOBAHUA
TKaHei TpebyloT COBEpPLIEHCTBOBAHMA, WHAMBUAYANbHOrO MNOAXoA4a K  HayyHo-
060CHOBaHHOMY pelleHWI0 BOMPOCOB B 06/1acTU  CO34aHMA TKaHel YaydlleHHOro
XY/10XeCTBEHHO-KO/I0PUCTUYECKOro 0hOPMIEHNA U KayecTsa.

KnioueBble cnoBa: copoyeyHaa TKaHb, MNepensieTeHne, MPOEKTUPOBaHMe,
3anpaBOYHbIN pacyeT, MeToAMKa pacyeTa.
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TEOPETUYECKHUE UCCJIEJOBAHUA
PEKUMA PABOTHBI YAAPHBIX CUCTEM

AunoTauusi. V3naratorcss OCHOBHBIC MOJIOXKCHHs MeToga 4YaCTHYHBIX BOJH IS
PEILICHHS IIPSIMBIX M OOpPAaTHBIX 33/a4 Ul CHCTEM YpaBHEHHUi rumepOomdeckoro tuma. B
Ka4yecTBe IPHUMEpa PACCMATPUBACTCS 3a1ada OIPEACICHHSI TeOMETPHH MOJIOTKA 0 (hopme
[EPBOI BOJIHBl MMITYJIbCA T€HEPUPYEMOTO MOJOTKOM B OJHOPOJHOM IIVIMHAPHYECKOM
CTEepIKHE.

KaroueBble cioBa: audpdepeHIUanbHble YpPaBHEHUS T'HIIEPOOJIMUECKOTO THIIA,
MPOOJILHBIN yap, rpad0-aHATUTHYCCKHE METObI PEIICHUS, 00paTHBIC 3a1a49H, BOJIHEI.

Mscnukos, A.A. Teopemuueckue uUcCcie008anus peucuMa pabomvl YOAPHHIX CUCTEM
% [Texem] | A.A. Macuuxos // Mexanuxa u mexnoroeuu / Hayunvii ocypnan. — 2023. —
MNe3(81). — C.89-96. https://doi.org/10.55956/AL FS3141

Beenenune. lupokuil kiacc 3aa4 IUHAMHUKU U TEXHOJIOTMH OIHCHIBAETCS
nunetunvimu ypasuenusmu (1) 6 uacmuvix npouzeoonvix eunepboiuuecko2o muna

[1]:
)62u(x,1)
o X OXOrt

ou(x,7) ou(x,7)
)T+b2(X,T)T

a‘fz_a11a22>o ; (1)

<32u(x,r)+

+a,(x7) e
T

a,(xr +2a,(x7

)azu(f,r)

+b (%7 +c(x7)u(xz)+F(xz)=0 ,

rae: U(X,T ) — HucKoMmas (YHKLUUS OBYX HE3aBUCHMBIX NEPEMEHHBIX X U T ;

a,(x7) a,(xz), a,(xz), b(xz), b(x7), c(xz), F(xzr) -

W3BECTHBIE (DYHKLIUH.

Oiinep moOKa3al, 4YTO pPEIIeHHEM YPaBHEHHWH THUIEPOOTNYECKOrO THIIA
SIBJIIIOTCSL OOBEKTHI TUIA 60/1H. [10-BHIMMOMY, HE CYLIESCTBYET SIUHOTO CTPOrOro
onpezaencHus BoaH. IlpeamodruTenbHee pPYKOBOACTBOBATHCS HMHTYMTHBHBIM
NPEACTAaBICHUEM O BOJIHE KaK O HEKOTOPOM BO3MYILEHHH (BapHaHT — CUTHAJIE)
HepeMeaoIUMcs BI0Ib HEKOH Cpe/ibl ¢ HEKOTOPOH onpedensemou cKopocmulio.
Bo3mymenne MoxxeT OBITh JIIOOOTO THIA, C YCIOBHEM 4YTO €r0 JIOKATH3aIUs
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Mexanuka A.A. Macuukos C.89-96

ompefnensieTcss B JII0OOOH MOMEHT BpEMEHH. Bo3MyIIeHHE MOXET HCKaXKaThCs,
MEHATH CBOM IIApaMETpPbl, BKIIOYAs CKOPOCTb PAaCIPOCTPAHEHHUSA, HO IPU 3TOM
0CTaBaThCS OJJHO3HAYHO PA3IMIMMBIM.

Takoit Moax0/ MOXKET ITOKa3aThCs HECKOJIBKO PaCIUIbIBUATHIM, HO OH BIIOJIHE
npuemiieM. JIro0as momnpITKa aTh 00JIee CTPOroe ONpeaeaCHHE MPUBOINUT K 3aMETHO
0OJIBIIUM OTPAHUICHUSIM.

YciaoBuss u mMeroabl HccaegoBanusa. KOHIENIUS BOJIHOBOIO IBMIKEHHS
OTHOCHUTCS K YHCITy HauOoliee CIOKHBIX Hay4dHbIX MOHATHH. C ONHOW CTOPOHBI,
BOJIHOBOE JIBIDKCHHE YaCTO OIPAaHUYMBACTCS OMHMCAaHUEM C Habopom Oojee wiu
MeHee 000CHOBaHHBIX THIOTe3. C Ipyroii CTOPOHBI, BOTHOBOE JBMKCHUE U3Y1aeTCs
MHOTHMH JIUCITUIITMHAMHE, TIOCKOIIBKY MOYTH BO BCeX OONACTSIX HAYKU M TEXHHUKH
BCTPEYAIOTCS BOJHOBBIC MMPOLIECCHI.

XOoTs SBICHHWSI 4YacTO WMEKT YHUKAIbHBIE OCOOCHHOCTH, YIaJIOCh
pa3paboTarh OOIIHME MOJXOAbl K MAaTeMaTHYECKOMY MOJCIHPOBAHHUIO BOJHOBBIX
MIPOLIECCOB.

Bonnbl, omnuchbiBacMble TUNEPOOTUYESCKMMH YPaBHCHHUSIMU B YaCTHBIX
MIPOM3BOHBIX IPUHSTO HA3BIBATh cUNEPOOIUUECKUMU GOJIHAMU.

Pertenust ypaBHEHWI B YaCTHBIX MPOM3BOJHBIX HE OMPECSCT HCKOMBIC
(YHKITMM B ITOJIHOM CMBICJIC, HO OMPEACIISAET TOJIBKO HEKOTOPBIC Ce0ticmaa Kilacca
(YHKIMA  yIOBICTBOPSIOMIUX ypaBHeHUsAM. CamMu (YHKIIUU JTOONPEIEISIOTCS
HAYaJIbHBIMU U TPAHMYHBIMHU YCIOBHIMHU [2].

[MpuMeHeHUs: Memooa YacmuyHblX 60K ISl PEUICHUS NPSMbIX U 0OPAMHBIX
3a0ay CHUCTEM YpaBHCHMM THIEPOOJIMYECKOrO0 THIA B YaCTHBIX IPOU3BOIHBIX
paccMaTpuBaeTCs MPUMEHUTEIILHO K 33JlayaM MaTeMaTH4YeCKOro MOJCIHPOBAHUS
YAAPHBIX CHCTEM TEXHOJIOTMYECKOTO HA3HAUCHHS.

OO0mas cxeMa yJapHbIX CHCTEM T0Ka3aHa Ha pUCYHKe 1.

Puc. 1. CxemMa TEXHOIOTHYECKHUX YAAPHBIX CUCTEM

MosnoTOK, TPEACTaBIAIONINN COOOW KOPOTKMI CTEpP)KEHb IEePEeMEHHOTrO
MOTIEPEYHOTO CEUYEHUS — MOJOTOK — HAHOCUT YAaphl MO JJIMHHOMY
0JTy0eCKOHEYHOMY IFITHHAPHIECKOMY CTEPHKHIO.

Ecaun martepuan crepkHEH OJHOPOAEH, TOPLbI IUIOCKHE, TO JAUHAMUKA
B3aMMOJICHCTBHUS OIMUCHIBACTCS CIIEAYIOIIEH CHCTEMON ypaBHeHHi (2), B cucTeMe
KOOpJMHAT NMOKa3aHHOW Ha puUCcyHKe 1:

82W(x,t)+ ds(x) 1 oaw(xt) a*w(xt)

ox? dx s(x) ox T
o%u(xt) o%u(xt
aiz - aiz l-o. @
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- C HAYAJIbHBIMHU YCJIOBUSIMU:
u(x0)=0, w(x0)=0, 2u(x0)_o IW(x0)_ Yo,
ot ot c
- U TPaHUYHBIMU YCIIOBUAMMU:

W=LY) g, y(ot)=w(ot), soulOt)_ aw(ot)
0X oOX OX

jim 24(Xt) o

X— 0 ax

rae: W( X, T ) — (pyHKIMS CMEIIeHUs CeUeHHS MOJIOTKA C KOOPJHUHATOH X B MOMEHT
BPEMEHH T ; u( X,T ) — (YHKUUS CMEIICHHUS CEYCHHUS CTEPIKHS; S( X) — GyHKUIUSA
IUIOIA/AN TIOIEPEYHOI0 CEYEHHUS] MOJIOTKA; S — IUIOLIA[b MONEPEYHOIO CEUEHHS

nosryoeckoHeyHoro crepkus; t=C7; C=_|— — CKOpOCTb pacHpoCTpaHEHHs

IPOAOJBHBIX KOJIeOaHUH B CTEpKHE ¢ MOJyJieM ynpyroctu E, mnotHocteio O S,

— IJIOUIab YAAPHOIO TOPIIA MOJIOTKA.
Ilpamotl 3a0aueti Ha3pIBaeTCs ompeneneHne (GYHKIUH OTHOCHUTEIHHOU
gedopmanyy B TOIyOECKOHEYHOM CTEPKHE o (xt)= ou(x.t) pa3BHUBaeMOi
’ OX
UMITYJIbCOM JMHAMUYECKOU ae(opManuyd TeHEpUPYEMOTo MPOJOJIBHBIM YyIapoM
MOJIOTKA 3aJaHHON T€OMETPHH.

Obpamnoii 3a0aueli Ha3bIBACTCS OINPENCICHUE TCOMETPUM MOJIOTKA 4depe3
(GYHKLMIO IO ONIEPEYHOr0 CEUEHHS MOJIOTKA S( X ) 10 U3BECTHOM (PYyHKUNHU
OTHOCUTENFHOU JNedopMaIliii B TOJyOSCKOHEYHOM CTEepIKHE gu(x,t):M

oX
pa3BUBAEMOI UMITYJILCOM JAUHAMHYECKOHN e OopMaIiim.

MeToa yacTUYHBIX BOJH OCHOBBIBAETCS HA MOJOXKEHUH, YTO NPOJOIBHOE
JUHAMUYecKoe  OeOpMUpOBaHHME  OJHOPOAHBIX  CTEP)KHEH  ONHCHIBAETCS
ypaBHeHueM (3):

2 2
o%u(xt) o u(x,t)ZO’ 3
Ox? ot?

PEUICHUEC KOTOPOT'O MOXKET OBITE MMpeACTaBJICHO B BUJC!

u(x,z)=f (x=t)+f (x+t);

rae: Gynkmums T ( X—t ) OTIpeIeIIsieT BOJIHY MEPEeMEIAIOIIyIocs BIOIb CTEPXKHS
0e3 MCKa)XeHHsA B IOJIOKUTEILHOM HAINpPaBICHWH OCH KOOPAMHAT MOMEPEYHBIX
ceYeHu X, f_(X+t) — BOJHY NEpPEeMEUIAIOIIYIOCS B OTPULATEIBHOM

HaIpaBJIEHUH OCH KOOPAMHAT, Kak mokaszaun JI. Diimep.

IIpouecc reHepupoBaHUS NPOAOIBHBIX BOJH YIAapOM ONpENeseTcs H3
YCIIOBUSI HENPEPHIBHOCTH MOTOKA YCHIMM M CMEUIEHMH Ha yAapHBIX TOpLAax
crepxHeit (puc. 2).
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Puc. 2. K ananu3y reHepupoBaHus BOJIH JUHAMHUYECKON AehopMaliiu
UWIHHIPAYECKUX CTEPKHEH MPH MPOJOIBLHOM yape

Ecmm coynmapsrommmecss crepkHi N w N+1 wim ypapHbsle CTyNeHH

MUWIMHAPUYECKIE, TO OTHOCUTENbHBIC NeOpPMAIH Pa3BUBAEMbIC BOJHAMU OYayT
MOCTOSTHHBIMHU M MOTYT OBITh TIpeJICTaBIIcHBI (hopmyiiamu (4) u (5):

gn+1=€+'77(t_x) 1 (4)
gn:g;ﬁ(t+x) , 5
_ 1 npuz>0 §
roe: 1 ( z ) = 0, npuz<0 , IMITyJIbCHAsE QYHKIIMST XeBucaia.

N3 ypaBHEHuIl ONpENENSIOIMX HENPEPBIBHOCTE IIOTOKOB CHI U
NepeMeIeHnd HaxoAaTcsi (QyHKLUMH BOJH T'€HEPUPYEMbBIX Ha CTBIKE CTYyNEHEH
CTEpHEW C MOMEHTA JTOCTHKEHUS FPaHULBl CTYIIEHEW HEKOTOPOU 2enepupyioujeti
6071HOU. AHAIIN3 TIOKa3bIBAET, YTO TE€HEpHUpYEMbIe Ha CTHIKE IMIMHAPHYECKUX
CTYIECHEH BOJIHBI pa3BUBAIOT OTHOCUTEIbHBIC Ie()OpMAaIli MOCTOSTHHON BETMYHHEI.

Taxum 0O6pa3oM, CTPOUTCS TOUHBIH aHAIN3 B CIIyYae COyJapeHHsl CTYIIEHYaTo
LAJIUHAPUYECKUX CTEpPXKHEH, €CTECTBEHHO, B paMKax TOYHOCTH MOJEIU
HPOJIOJIBHOIO TMHAMUYECKOTO MOJIEIUPOBAHUS CTEPKHEM.

MO>HO NPENONI0KUTh, YTO B MOJIEJIH I0CTATOYHO KOPPEKTHOW MOXKET OBITH
3aMeHa CTep)KHEH ¢ KPHUBOJMHEWHBIMH 00pa3ylomMMu OOKOBOM MOBEPXHOCTH
CTYNEHYATO-IWJIMHAPUYECKUMH CTEPKHAMU. B 3TOM cilyyae OCHOBHasl cucrema
3aMEHUTCSl HEOTPAaHUYEHHO KOHEYHOU cucTeMoii ypaBHeHuH (6):
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oru(xt) a*u(xt)

OX* ot?

62%(xi)_62%(xi)_0
OX? ot

aﬂ%(xi)_éium(xi)zo . ©)
ox’ ot’?

C COOTBETCTBEHHO MU3MEHEHHON CUCTEMOW IPAaHUYHBIX YCIOBUH.

Pe3yabTaThl Hccaeq0BaHuil U UX 00Cy:KIeHHe. AHATUTUYECKH JTOBOJIHHO
CJIOKHO OTCJIEIUTh W TeM OoJyiee paIlMOHATLHO IPEACTABUTEL PEIICHUE TMPSIMOMH
3ajgaun. ['paduueckoe mpencTaBieHue YacTH HH(DOPMAIUH 3HAYUTEIILHO YIPOINAST
npencrapnenve pemrenns. KoopaumatHas —miockocts  XOt  pasOusaercs
XapaKTePUCTHKAMH, COOTBETCTBYIOIIMM (DYHKIMSAM XeBHcaiia, HAa TPEYTOJbHBIE
obnmactu, THE 3HAYEHWS COOTBETCTBYIOIIME OTHOCHUTEINBHBIM Je(hOopMaIlisIM
pa3BUBAaEMbIX YaCTUYHBIMU BOJIHAMM HMMEIOT OJHO M TO € 3HaueHue. [Ipumep
pelIeHus IPSIMO# 3a/1auu MPEICTABICH Ha PUCYHKE 3.

Puc. 3. I'pado-aHanuTrueckoe peieHne npsiMon 3a1aund METO0M YaCTHYHBIX
BOJIH
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[Mpumep pemienust 00paTHOI 3aJa49M TOKa3aH Ha pucyHke 4. B manHOM cirydae
9TO pEUICHHWE 3aJadd 0 OINpPEIEICHHI0 T'€OMETPUM MOJIOTKA TE€HEPUPYIOLIETO
«TPEYTOJBHBIN» HMITYJIbC, T.€. UMIYJIbC C JMHEHHO BO3pPACTAIOIINM 3HAUYE€HUEM
OTHOCHUTEILHOM JIe(OopMaIiK Pa3BHBaEMOM TIEPBON BOIHOM.

o AX 5;_2 \4,,-1 P
(L)

85 q/\;’x;/\qq. Z09=q.e

7P qn 779 Gn 9 ==q,

0 NN N du=1+d,

6N Z15\/ 716 q,. b o

m
M / 766 7/ \Z67 7 \Z68 4u=1-q,
sk Z69N\/Z10\/ Z71 77’ Q:! Wi=e, -e¢,.,
K 757 /758 /759 B W= G, =e
- e n ]
ol i v.. 761\/ 762\ / 763 2’64 /65 4.4 Yo

ARSI
N BB BN,
AAVAVAVAVAVAVAN?

CceucHnit, v 32 35 39 44 50 57 65 75 104

Tlnoman kpyrmx
ceueHmi, av’ | 803,84 980,68 1201,33 1513,68 1926,91 2478,01 3251,154372,806965,07)

Orsowenne
IOWAICH, k11,220 1,225 1,260 1,273 1,286 1,312 1,345 1387 0O

Koodppuumenr
orpasenns, 9| 0,100 0,101 0,115 0,120 0,125 0,135 0,147 0,162 -1,000|
Boanossie cocronmis B.
B UITANIe, Wil Wi=1  W2=0,1 W3-0.1 Wd=0,1 W'5-0,1 W6=0,1 W7-0,1 W3=0,1 #9=0,1
Oyuxuns popmnt, e, | e~ e~l]l e~12 e~13 e~14 e~l5 e~16 e~17 e~l8
Jledopsams, €

ol ‘in"z =1

S /\\ JIHaMeTpal yapHoro Topita
X Goiixa u wrranri: 32 v ;
85 0‘::38 31 .ol '&2, momwan: 803,84 wn’

2P 0553 370, Q47
0 o | 106340063 \l
6N 0,135

038\ 0,03
A //(;g\a/\gx{\g\ R4
sk 0.875 03 03 03 -0,125
1
A 020 6,020\

B 1
A 4 \l x,l ,loo .lOO O.IOO 0,1 o,|oo o |oo\\|
C

Puc.4. Pemenune oOpatHoi 331241 IPOIOJIBHOTO COYAAPEHUS CTEPKHEW METOIOM
YaCTHUYHBIX BOJH
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[Tpu mocTpoeHUU anropuTMa PEIICHUs MPSAMBIX 3a/1a4 METOJIOM YaCTUYHBIX
BOJIH, ObLTH 0OHAPYKEHBI 3aBUCUMOCTH TIO3BOJIMBIIINE CO3/IaTh AlTOPUTM PEIIESHUs
o0OpaTHBIX 3a7ad.

B kavectBe uckomoil BbIOpaHa (HYHKIUS OTHOCUTEIIBHOHN nedopMariuu.
CoBpeMeHHasT  JKCIepUMEHTalbHas  ammaparypa  (QUKCHpyeT  HUMEHHO
OTHOCHUTENbHBIE AepopManny Ha MOBEPXHOCTH cTepxHe. OcTtanbHble (DYHKITUH
XapaKTepPU3yIIIUe UMIYJIbC  MPOJOJILHOW  JUHAMHYECKOH  aedopmaruu:
HaANPsOKEHUS,, CKOPOCTH, YCHJIHS JTMHEWHO CBS3aHBI C (PYHKIHEH OTHOCHUTEIIBHOM
nedopmarum.

3akawuenue. [1Ji1 MpoBEpKU TOYHOCTH METOAA MOTYT OBITh MCIIOJIb30BaHbBI
AHAIUTUYECCKUE PCEIICHHUS 10 ONPEIACIICHUIO HMITYJIbCOB  JTUHAMHYECKOM
nedopMaIii TeHepUPyeMBIX B TIOTYOECKOHEYHOM CTEpIKHE IPOJOIBHBIM yIapoM
MOJIOTKOB C KPUBOJHUHEHHBIME 00pa3yrOIUMU OOKOBOW TOBEPXHOCTH.

Cnucok auTepaTypsl
1 Aradonos, C.A. luddeperunansusrie ypaBHeHus [ Tekct]: Yued. 1is By30B. 2-¢ U3A.

/ Tox pen. B.C. 3apybuna, A.Il. Kpumenko / C.A. AraponoB, A.Jl I'epman, T.B.
MyparoBa. — M.: U3n-Bo MI'TY um H.O. baymana, 2000. — 348 c.

2. Tepemenko, C.B. OObkHOBeHHBIE mU(QEepeHINATHHEIC YpPAaBHCHHUS IIEPBOTO
nopsiika [Tekcr]: YueOHO-MeTOoAMYIECKOE TIOCOOME IS PEIICHNUs 3a0a4. — ATIaTUTHL:
Wznanue KO Iletpl'Y, 2003. 75 c.

Mamepuan nocmynun 6 peoaxyuro 13.09.23.
A.A. MAacHukos

KblpFoiz PecriybauKkaceIHblH ¥immeolK £olabiM aKA0emMUsAaCbIHbIH, PUIUKAbIK-MEeXHUKAbIK
macenenep uHcmumymel, biwkek K., KbipFbi3cmaH

COKKbl }XYWENEPIHIH, }X¥YMbIC PEXXUMIH TEOPUANBIK 3EPTTEY

AHpaTtna. Tmnepbonanblk TUNTI TeHAEyNep XYMeCiHiH, Typa XaHe KahTapbiMabl
ecenTepiH LWelyre apHanfaH KapTblNa TONKbIHAAP SAiCIHIH Herisri npuHuMnTepi
KenTipinreH. Mbican peTiHae OipTeKTi UMAMHAPAIK e3eKweaeri 6anfameH TyablpaTbiH
MMMYAbCTiH, BipiHWI TONKbIHbI TypiHAeri 6anfaHblH, reOMETPUACHIH aHbIKTay Maceneci
KapacTblpbl/iFaH.

TipeKk ce3pep: runepbonanbik TMNTI guddepeHunanapik Tenaeynep, 6onnbik acep
eTy, WwewyaiH rpaduKanbiK-aHaIMTUKaNbIK S4icTepi, Kepi ecenTep, TONKbIHAAP.

A.A. Myasnikov

Institute of Physical and Technical Problems of the National Academy of Sciences of the
Kyrgyz Republic, Bishkek, Kyrgyzstan

THEORETICAL STUDIES OF THE MODE OF OPERATION OF SHOCK SYSTEMS

Abstract. Base principles of the Method of partial waves for the solve of direct and
return problems for systems of the equations of hyperbolic type are stated. As an example
the problem of definition of geometry of a hammer under the form of the first wave of an
impulse generated by a hammer in a homogeneous cylindrical rod is considered.

Keywords: differential equations of hyperbolic type, longitudinal impact, graphic-
analytical methods of solution, inverse problems, waves.
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OCHOBHBIE ITPEAITOCBIJIKK BOCCTAHOBJIEHUA
CTYIIEHYATBIX BAJIOB JABJIEHUEM

AnHoTanus. [TokazaTenu HaJCKHOCTH M TEXHOJOTHYHOCTH H3BECTHBIX CIIOCOOOB,
NPUMEHSEMBIX B HACTOSIIEE BPEMs U1l BOCCTAHOBIICHUS CTYIICHYATHIX BAJIOB B PEMOHTHOM
NPOU3BOJACTBE CTPaHbl, HE MOTYT KOHKYPHPOBAaTh C IIOKa3aTeIIMH HOBBIX JETaJICH.
Hawnbonee mporpeccMBHBIMH CIIOCOOOM BOCCTaHOBJICHHS CTYNCHYATHIX BAJIOB SBILICTCS
croco0 ropsidell  OOBEMHOM INTAMIIOBKH. TeXHHYeckas XapaKTepHCTHKA JeTajeit
BOCCTAHOBJICHHBIX JaBJICHUEM, CBUJACTCIILCTBYCT, YTO UX KaUYC€CTBO HE HHKE CepHﬁHLIX.

KoaloueBble cioBa: cTyneHuarblii BaJ, criocoObl BOCCTAHOBJICHHS, BUOPOIyroBas
HarulaBKa, IacTuieckas aedopmanus, pPeMOHTHBIN pa3mep, KauecTBO.

Hovinoaes, M.X. OcHosHble npeonoceliku B0CCMAHOBICHUA CMYNEHUAMbIX —6A106
oaenenuem [Texem] | M.X. Howvindaes // Mexanuxa u mexnonozuu / Hayumnwiii scypuan. —
2023. — Ne3(81). — C.97-104. https://doi.org/10.55956/SOHG2252

Beenenue. B HacTosiiee Bpemst 75-80% BajoB, B TOM YHCIIE U CTYIIEHYATHIX,
BOCCTaHABIMBAIOT HaruiaBkoi [1]. IIpu 3TOM HarIaBKOW BOCCTaHABIMBAIOTCS BCE
MOCaJI0YHBIE MMOBEPXHOCTH: TIAJKHE, ILIHIEBbie, pe3bOoBbie [2]. Hambosbimiee
pacipocTpaHeHHe TOoNydria BUOpPOIyroBas HaIUlaBKa B KHAKOH cpene. DTUM
CrocoOOM  TMPEeTyCMOTPEHO MPHMEHEHWE OXJKIAIoMmed  JKUIKOCTA IS
YMCHBILICHUS TEIUIOBOI'O BJIMSHHS Jyrd Ha JCTalb, W YBEJIUYCHHS CKOPOCTH
OXJKJCHHs HAIUIaBIEHHOTO W OCHOBHOTO METalljla M 3alllUThl PacIlIaBIEHHOTO
MeTaljia OT B3auMOJEHCTBHsSI C Bo3ayxoM. OIHAKO B pe3ynbTare 3aKalKd
HaIJIaBJICHHBIX BAJIMKOB U B3aMMHOTO MEPEKPBITHSI KAXKJIOTO BaJMKa IMOCIIE Ty FOIUM
HaIUIaBJICHHBIA CIIOM IOJIYy4YaeT HEPAaBHOMEPHYIO TBEPAOCTb. PacrosioKeHHbIE 1O
BUHTOBOW JIMHAM YYacTKHA BBICOKOH TBEPJOCTH YEPEAYIOTCS C y4YaCTKaMH
MTOHIKEHHON TBEp0CcTH. Kpome Toro, mpoliecc TyroBoi HaIUIaBKH — YJHEPTOEMKHUI
U TPYJOEMKHIA, BBI3BIBAET MIEPETPEB JCTaJICH, UX KOPOOJICHHE U OTIYCK, MaKpO- U
MUKpPOCTPYKTypa MeTajula y TaKUX BaJIOB HE COOTBETCTBYET YCTAHOBJIECHHBIM
cranaptam. Oxoro 45% u OoJee HAIUIABIICHHOTO CIIOS MeTallla IIpeBpaliaeTcs B
CTPY)XKy TIpH MexaHuueckoil ob6paborke. Ilpm BHOpOIyroBoii HamiaBke B
MOBEPXHOCTHOM CJIO€ BO3HHMKAIOT 3HAYUTEIIbHBIC PACTATUBAIOIINE HAIIPSDKECHUS, B
pe3yibTaTe dYero Pe3Ko CHUXKACTCS YCTAlOCTHas mnpodHocTth (o 50-65%),
HCKaXaeTCs TEOMETPUS ACTAIIH.
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Mexanuka M.X. Ubvinoaes C.97-104

YciaoBusi 1 MeTOABLI MCCIen0BaHMsl. AHaIN3 CIIOCOOOB BOCCTAHOBIIEHHUS
CTyNEHYaThIX BajoB. B Talmmme mnpuBeneHa KiaccH(UKAIMS CYIIECTBYIOIINX
CIOCOOOB BOCCTAHOBJICHUS CTYNEHYATHIX BaJIOB.

Tabmuma
CriocoObI BOCCTaHOBIICHUS CTYIICHYATHIX BaJIOB
Ne Haumenosanue CxeMbl YcrpaHsemsbie
crrocoba TeheKThI
BOCCTaHOBJICHUS
1 | Hamnaska - IIJTALBL
- IOoCcaI0YHbBIEC MECTa;
- pe3b0EI.
2 | DNeKTPOKOHTAKTHAS - ILJIMIIBIL;
CBapkKa
3 | CoBMmellieHHas - IIUTMIIBL;
TEXHOJIOTHSI
BOCCTaHOBJICHHE
1101701 (9):]
4 | IInactuueckast - IIUTMIIBL;
nedopmarus
pOJIMKaMuU
5 | Merammzanus - mTanoB 10 0,2 MM;
6 | [NomumepHbIe - OCaJI0YHBIE MECTa
MaTepuabl
7 | I'anpBaHKKA - HOCaJ04YHEIC MECTa
8 | BoccraHoBineHue mon - OCaJ04YHEIC MECTa
PEMOHTHBIN pa3mep - pe3b0bI
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Penxo mpumepsitoTcst apyrue  cmocoObl  BOCCTAHOBJICHHS, Takue Kak
3JIEKTPOKOHTAKTHAs CBAPKa, METAJUIN3ALMsL, TaIbBAHUKA U APYTHE.

[IpenMy1iecTBa AIEKTPOKOHTAKTHOW HAILIABKH [ 3], MO CpaBHEHUIO C IyrOBOH
HAIJIaBKOW — 3TO HEOOJbLIME MOTepH MPUCATOYHOH MPOBOJOKM M Majiasi 30Ha
TepMu4ecKoro BiuAHUs. [IpumMeHeHHEe KOHTAKTHON CBAapKH U BOCCTAHOBIJICHUS
CTYIIEHYaToro Bajia 3aTPyJHEHO, TaK KaK BOCCTAHOBJICHHE IIUIULEB ITPOU3BOIUTCS
MPOAOIBHO OCH Bajla, YTO HAMHOI'O CHIKAeT NMPOM3BOAUTENBHOCTH. [Ipu 3TOM
BOCCTaHABIIMBAIOTCS TOJIBKO MPSIMOYIOJbHbIE IUIHMLEL. KpoMe Toro, npu HamsiaBke
HE YCTPAHAIOTCS Takue Ne(EeKThl, KaK U3rH0 U CKpyUYUBaHHUE BaJIOB.

B YensOMHCKOM HMHCTHTYTE MEXaHH3alHUW W AJIEKTPU(UKALNH CETbCKOTO
X03s1iicTBa pa3zpaboTaHa TexHoyorus [4], coriacHo KOTOpoi HaIlIaBKa COBMEIIASTCS
C OOKaTKOH HAaIUIABIEHHOIO CJIOS CHENUAIBHBIM — HAKATHUKOM. OTO IIO3BOJISET
MOJYYUTh IPUIYCK Ha 00paboTKy pezanueM B npenenax 0,2-0,3 mm. K HemoctaTkam
3TOr0 coco0a OTHOCUTCSA TO, YTO OH HE PEAYyCMAaTPUBAET BOCCTAHOBIICHHS IPYTUX
W3HOLICHHBIX IOBEpXHOCTEH. TpebyeTcs BbICOKAass TOYHOCTh NpH paboTe, dUTo
OTPaHUYMBAET €0 IPUMEHEHUE B IPAKTHUKE.

MockoBckum opaeHa «TpymoBoro KpacHoro 3HaMeHa» HWHCTUTYTOM
WHXXEHEPOB  CEJIbCKOXO3SMCTBEHHOro  npousBojactea uM. B.ILI'opsukuHa
COBMECTHO C IlepMCKHM cenbCKOXO035IICTBEHHBIM HHCTUTYTOM pa3padoTaH criocod
BOCCTaHOBJICHUSI IIUIMIEB IUIACTHYECKUM Je(OpPMUPOBAHHEM C  TOMOIUIBIO
MHOTOPOJIMKOBBIX TOJIOBOK [5]. OCHOBHBIM HEIOCTATKOM 3TOTO CHOCO0A SIBISIETCS
CJIO’)KHOCTh HACTPOUKM KaJIMOPOBOUHBIX POJIMKOB Ha TpeOyeMBIH pa3Mep IUIHLEB.
Heo0OxomumMo uMMeTh KOMIUIGKT IUIMLEPACKATHBIX TOJIOBOK MMl KaXKAOTO
BOCCTaHaBIMBAaEMOI0 Baja C pa3HbBIM 4YHCIOM HuidleB. IIpu 3TOM TOYHOCTH
BOCCTaHOBJICHHBIX LUIMIEB 3aBHCUT OT TOYHOCTH ULUIUIEPACKATHONH TI'OJIOBKH.
Kpome TOro, BOCCTaHAaBIMBAIOTCS TOJBKO MPSIMOYTOJBHBIE LUIMIBI, WMEIOLIHE
MHUHUMAaJbHBINA U3HOC.

Jns BocCTaHOBIEHMS TMOCAJOYHBIX MECT TIOJ] MOJMIMITHUKA WHOTJA
npuMeHsieTcst Metayutu3anus [6]. HartaBiaeHHbIH ¢I0it HMeeT MOPHUCTYIO CTPYKTYPY
U COACPKUT OOJBIIOE KOJMYECTBO OKHUCIOB B BHJIE TOHKHX IUIGHOK BOKPYT
OTJeNBHBIX YacTHII. [[pOYHOCTD CIIETUICHUS YacTHI] MEXKy COOOH M OBEPXHOCTHIO
JIeTaJI B HECKOJIBKO pa3 MEHbIIIE IPOYHOCTH OCHOBHOTO METalla. DTUM CIIOCOOOM
HEeJIb3 BOCCTAHABIMBATH AJIEMEHTHI I€Talld, OABEPTaIOIINXCs YAAPHOH HarpysKke
(s, 3yObd mIeCTepeH) U APYTHe, U UCTIBITHIBAIOIINE 3HAUUTEIbHBIE Y IeIbHbIE
nasieHust (pe3pOy, ILIMOHOYHBIE KaHaBku). [locie Merammu3anvy CHIXKAETCS
yCTaloCTHAs MIPOYHOCTh JEeTaH. l"anpBaHuMUeCKUMH MOKPBITUSIMU
BOCCTAHABIIMBAIOTCS JI€Talld, UMEIOIME CPaBHUTEIHHO Manblii u3Hoc. [Ipu 3Tom
BO3HHUKAIOT PACTATHBAIOIINE HAMPSKEHUS B AJIEKTPOIUTUYECKOM OCaKEHHOM CIIOE.
Hanpsokenue Tem Oombine, ueM Todle NokpeiThe. [Ipu onpezneneHHON TomyHe
pacTIruBalolIie HaNpsHKeHUs JTOCTUTaloT TaKWX 3HAYEHHS, KOTOpPBIE MPUBOIAT K
OTCJIOCHUIO TTOKPBITHS.

i BoccTaHOBJIEHHUSI TOCANOYHBIX MECT IOJ MOMIIMIHHUKH HCHOJIb3YIOT
repmetik 6@ wu smactomep ['DH-150 (B) [7]. OCHOBHBIM HEIOCTATKOM
BOCCTAHOBJICHHUS JleTallell ¢ MPUMEHEHHEM MOJUMEPHBIX MOKPBITHHA SBISETCS TO,
YTO TPH OIPENENeHHON Harpy3ke M TeMIlepaType MpPOUCXOANT paccilOoeHue
MOKPBITHI, COIMTPOBOKIAEMOE MHTEHCUBHBIM M3HOCOM. [IpuMeHEeHHe OTUMEPHBIX
MaTepraioB WM TaJbBAaHUYECKHUX MOKPBITHHA JJIi BOCCTAHOBJICHHS CTYIEHYATHIX
BaJIOB YCJOXHSET TEXHOJIOTHIO, TaK KaK OCTaJbHBIE IMOBEPXHOCTH (LIUIMAIBI U
pe3pO0Bast 4acTh) BOCCTAHABIMBAIOTCS IPYTUMH CIIOCOOAMH.

B npakTtuke 1711 BOCCTaHOBJIEHHUS MOCAAOUYHBIX U PE3bOOBBIX TTOBEPXHOCTEH
CTYNIEHYAThIX BajJOB 4YacTO NPHUMEHSIOT CHOCO0 PEMOHTHBIX pa3MepoB, HE
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TpeOYyIOUMHA  JONOJNHUTENbHBIX MAaTEpPHajoB, CHIKAOLUIMA 10 MHHHMYyMa
TpynoeMKocTb. OHAKO B CBSI3M C YMEHBIIEHHEM IUAMETPa BOCCTAHABIMBACMOM
MOBEPXHOCTH HECKOJIBKO CHUYKAETCSI MPOYHOCTh Baja, U yBEIMYUBAIOTCS YACTIbHbIC
JaBJICHUS, YTO B OOJBIIMHCTBE CIIyyaeB IPUBOJUT K BO3pacTaHUIo u3Hoca. Kpome
TOro, 3aTPyOHSETCS B3aHMMO3aMEHSEMOCTb JeTaleld M YCIOXKHAETCS CHaOXXeHHue
3allaCHBIMH YaCTSIMH.

PesyabTaThl uccaenoBaHuidi um  ux o0cy:xkaenme. Takum oOpaszom,
[I0Ka3aTeNN HaZle)KHOCTH ¥ TEXHOJIOTMIHOCTH U3BECTHBIX CIIOCOO0B, IPUMEHAEMBIX
B HAcTOfIIEe BpeMs IJii BOCCTAHOBJCHHUS CTYNEHYATHIX BaJlOB B PEMOHTHOM
MIPOM3BOJICTBE CTPAHBI, HE MOT'YT KOHKYPHPOBATh C NOKAa3aTEeIIMHU HOBBIX J€TaleH.

OcHOBHBIE NTPEAIIOCHUIKH BOCCTAHOBJICHUS! CTYIICHYAThIX BaJIOB JABJICHUEM.

Crioco0 BOCCTaHOBICHHS AABICHUEM 3aKIIFOUAETCS B M3TOTOBICHUH IIOKOBOK
W3 W3HOUICHHBIX JleTajied ¢ TOcleAylomeld ux oOpaboTKOH B COOTBETCTBUHU C
TEXHUYECKUMH TpeOOBaHMSAMH Ha HOBble AeTanu. Jsl KOMIIEHCAllMd HM3HOCA U
CO3/IaHMsA Yy TIIOKOBOK IPHUITYyCKOB Ha JETajdd Iepell IITaMIOBKOH HaHOCST
KOMIICHCUPYIOIMA MeTal. MecTo HaHeceHHsl KOMIIEHCATOPOB BBIOMPAIOT IO
SMIOpaM HAaNpsHKCHUH B JeTald C Y4eTOM cXeM (OopMooOpa3oBaHUIl MOKOBOK.
Boccranosnenue netaneil, H3rOTOBIEHHBIX JINTBEM WM IITaMIIOBKOW, CBOIUTCS
TOJIBKO K 00pabOTKE TaBJICHUEM B 3aKPBITOM IIITAMIIE, B OCHOBHOM, 03 TPUMEHEHUS
KOMITEHCUPYIOILIEro MeTaa. B aToM ciryyae Ha M3HOIIEHHBIE TOBEPXHOCTH METaJII
MEpEeMEIAeTCsl C MAIOHATPYKEHHBIX YYacTKOB, HE HMEIOIUX MOCaJ0YHBIX
noBepxHocTeil. IIOKOBKM, HM3rOTOBIEHHBIE W3 W3HOIICHHBIX JETaJlel, HMEIOT
HE3HAUUTEIbHBIE IPHUITYCKU, YTO MO3BOJISIET 00paObOTKy pe3aHUueM MTPOU3BOJUTD I10
COKpAIlICHHOMY TEXHOJOTMYECKOMY IHMKIY. [IpOM3BOIUTENHHOCTh CHOCO0a
BOCCTAHOBJICHHS JETalei Topsiueli OObEMHOW INTaMIIOBKOM B JECSITKH pa3
MPEBBIIACT MPOU3BOAUTENLHOCTh HW3BECTHBIX crocoOoB. Hampumep, mpu
BOCCTAaHOBJICHUH BaJIOB clLeIUIeHHs JABurarens A-41 mnpennonaraemas HopMma
BpEMEHH /15l 00pabOTKH UX AaBIIEHUEM COCTaBJIsIeT He Ooiee 2 MHH., TOT/1a KaK pu
BOCCTAaHOBJICHHUH HAIIaBKOHM OHA cocTaBisgeT 49,9 MUH.

B nacrosmee Bpemsi pazpaboTaHbl TEXHOJIOTMHM BOCCTAHOBJICHUS 1aBJICHUEM
AeTajeil THIa 3BEHbEB TYCCHHI [2], 3y0uaThiX Koliec, [IATYHOB, IIaKHX BaJlOB U
BTyJOK. Ko3(h(dumueHT mnocie peMOHTHOTO pecypca JIMTBIX 3BEHBEB TI'yCEHHII
TpakTopoB Ki. 30 BH Haxomutcs B mpeaenax 0,9-1,2 B cpaBHEHHH C HOBBIMHU
JeTalIsiMU, a y 3y0uaThIX KoJiec, IATYHOB | TTIaIKUX BAIOB U BTYJIOK KO PHUIUEHT
MOCJIEPEMOHTHOTO PECYpPCa COCTABIIAET COOTBETCTBEHHO 1,26:1,0:1,2.

TumnoBasg cxemMa TEXHOJOTHYECKOrO TpOIlecca BOCCTAHOBJIECHMS JeTanen
ropsiueii OObEMHON WITAMIIOBKOW BKIIIOYAET CJEAYIONIME ONEpalyi: OYUCTKa
3arOTOBOK OT 3arps3HEHUH, BXOIHOW KOHTPOJIb, TEXHOJIOTHYECKas HO0paboTKa,
HarpeB 1ojJ 00paOOTKy IaBIE€HHEM, ILUTAMIIOBKA MTOKOBKH, HOPMaJIN3AL[MOHHBIHA
OTXHT, 00paboTKa pe3aHneM, TepMHUECKasi MM XUMUKO-TepMuUYecKast 00paboTKa,
(uHMILIHBIE onlepaury. boJIbIIMHCTBO U3 MEPEUHCIEHHBIX ONepaluy OTPabOTaHO U
LIMPOKO MPUMEHSETCS B MAIIMHOCTPOCHUH U PEMOHTHOM ITPOU3BOJICTBE.

[IpuMeHHTENBEHO K JINTHIM 3BEHBSIM T'YCEHHII, IaTyHaM, 3y0UYaTbIM KoJiecam,
TJIQJIKAM BaJlaM U BTYJIKaM OTpabOTaHbl U OCTaJbHBIEC ONEPaIliH TEXHOJIOTHIECKOTO
mpoliecca: TEXHOJOrHYecKas J0padoTKa U IITaMIIOBKa.

JJ1st U3rOTOBIICHUSI TOKOBOK M3 M3HOILIEHHBIX CTYIEHYATHIX BAJIOB 332 OCHOBY
npuHATa cxema (HopMooOpa3oBaHUS TOKOBOK W3 TJIaJKHX BaJOB M BTYJOK [5].
Mrtamn st popmMooOpa3oBaHusl TaKUX TOKOBOK (PHUC.2) COCTOUT M3 HIKHEH H
BepxHeH OOOWMBI, B UWIMHAPHUYECKONW TOPU3OHTAIBLHONH PacTOUKe KOTOPOH
YCTaHOBJICHBI MMOJIBUXKHBIE CEKI[MH. B COMKHYTOM IITamIie CeKIuu o0pa3yroT JBe
MOJYMaTPHIIBI, B KOTOPBIX MOMEIIAeTCs N3HOMIEHHBIA Bal ¢ MPHUBAPEHHBIM K €ro
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TOPILy KOMIICHCATOPOM. 3aroTOBKA, YCTAHOBJICHHAsI B LCHTPHPYIOLIUE MOSCKUA U
MaTpHL, OCAaXXHMBACTCS CTYNCHYATHIMH ITyaHCOHAMH W C HHAWBHAYaTbHBIMU
THAPONPHUBOJaMH. B HaYanbHOM CTanK OCAKMBAHUS ITYaHCOHBI MAJIBIMU TOPLAMHU
BBITCCHSIOT METAT M3 IEHTPUPYIOIIMX MOSCKOB, MOCIE Yero OOJBIIHE TOPIIBI
IIyaHCOHOB BO3/ICHCTBYIOT Ha MaTpHLbL. llepemernasch, MaTPUIbl OCAKUBAIOT
3arOTOBKY Ha JUIMHY C HE3HAYHUTEIbHBIM KOHTAaKTHBIM TPEHHEM. DTO IMO3BOJISIET
OCaXuBaTh 3arotoBku ¢ otHoureHueM |/d ot 3 1o Il u Gonee. C uenbio peanuzanuu
JIaHHOM cXeMbI (POpMOOOPa30BaHMs TOKOBOK OCAKMBAHUEM Ha CTYICHYATHIX BaJlax
HPOBEICH YKCIIEPUMEHT B MAKETHOM IITaMIIE (PHC.), COCTOSIIEM U3 OTIOPHOM TTHTHI
|, 060HMBI 2, CTYIIEHYaTOM MaTPUIIBI 3 C KPBILIKOH, B KOTOPOil moMemasicst oopasew.
OO0pa3zel 0ca)XxUBaJICS Ha IPECCe ITyaHCOHOM.

Puc. MakeTHblii IITaMn ISl IPOBEACHUS SKCIIEPUMEHTA 110 OCAKUBAHUIO
CTynquaTLIX BaJIOB

YcraHoBieHo, uTo mpu (HOPMOOOPA3OBAHHUHM TOKOBOK M3 HW3HOIICHHBIX
CTYIEHYATHIX BAJOB OCAKMBAHUEM B 3aKPBHITOM LITAMIIE B CONPSHKEHUU CTYIEHEH
OOJIBILIETO W MEHBIIETO JTUAMETPOB 00pa3yeTcsi KOJIBIEBOM 3a)KHUM, KOTOPBIN JUIst
OOJBIIMHCTBA BAJIOB ABJIAETCS HEAOMYCTUMBIM T10 YCIOBHSIM MPOYHOCTH. B ¢Bs3M ¢
3TUM BOIIPOC YCTPAHEHHs 3a)KMMa TIPH OCAKWBAHWH CTYIIEHYATHIX BAJIOB TPeOyeT
pemrerns. Kpome Toro, B m3BecTHBIX paborax [4] He paccMaTpuBaiicsi TPOIECC
HU3roTOBJICHUA ITOKOBOK OCaXMBAHUEM U3 [[eTaJIeﬁ C HNUIMIIEBBIMU U pe3b6OBBIMI/I
HOBEPXHOCTSIMH.

W3roroBiieHre IIOKOBOK M3 W3HOIICHHLIX BaJIOB OCYIICCTBIIACTCA Ha
THUAPABIIMYCCKUX MHOTOINMUHACIBHBIX IIpEcCax. BritankuBanue us MaTpuibl
MIOKOBOK C MOMOIIBIO IMJIMHAPA BBHITAIKUBATENS THAPOIIPECCA HE JAeT JOJDKHOIO
s ekra, Tak Kak IMOKOBKA NPH PACKPBITHU LITAMIIA MOKET HAXOMUTHCS KaK B
HWKHUX, TaK W B BCPXHUX IOJyMarpuuax. 3BecTHBIE PEKOMEHAAIKU 110
YIAEPKUBAHUIO TIOKOBOK B HHMKHHMX CEKIMAX MATPHIBI 32 CYET CMENIEHHs BBEPX,
OTHOCHTEIILHO TOPU30HTAIBHON OCH MATPHIIBI, INIOCKOCTH pa3beMa IITaMIia HMEIOT
OTrpaHUYCHHOC ITPUMCHECHHUEC, TAK KaK 3aIlVICYUKH, YACPKUBAIOIINUE ITOKOBKY, 6BICTpO
U3HALIMBAOTCS.

TTOKOBKH JJTHHHOMEPHBIX BAJOB HEOOXOAMMO YAAIATh U3 INTaMIa C TAaKUM
pacueTom, LITO6BI ITPpU BBITAJIKMBaAHWU U3 BerHeﬁ IIOJIOBUHBI IIITaMIIa I/I36e)KaTB nux
maacHUus C 6OHBIHOI>'I BBICOTHI U, KaK CJICACTBUC-UCKAXKCHUA UX TCOMETPUU.
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3akmouenue. [IpoBeleHHBIN aHANW3 JUTEPATYPHBIX HCTOYHHKOB |
pe3ybTaThl MPEABAPUTENBHBIX JKCIICPUMEHTANBHBIX HCCIICAOBAHUN TIO3BOJISET
C/IeNaTh CIeIyIOIe BEIBOABI:

1. CrynenuaTsle BaJibl, BOCCTAHOBJICHHBIE PACCMOTPEHHBIMH CITOCOOAMH,
MO TIOKA3aTeNsiM TEXHOJOTMYHOCTH W HAJCKHOCTH HE MOTYT KOHKYPHUPOBATH C
HOBBIMH JICTAISIMH, W3TOTOBJICHHBIMH B COOTBETCTBHM  C JEHCTBYIOIIUMHU
crangaptamu. Ilpexkne Bcero, 3To OoiblIas ATUTEIBHOCTH TEXHOJIOTHYECKOTO
KA, TaK KaK Je(eKThl, KOMTMYECTBO KOTOPBIX B Pa3IMYHBIX COYCTAHUIX MOXKET
ObITh ceMb, W Oojee ycTpaHSIOTCS mocienoBaTenbHO. COOTBETCTBEHHO
YBEIIMUUBACTCSl TPYJOEMKOCTh INpoOLiecca BOCCTAHOBICHHS B HECKONBKO pas. Y
CTYNCHYATHIX  BaJOB, BOCCTAHOBJICHHBIX  HAIUJIABKOW,  TralbBaHUYECKHUMHU
MOKPBITHSAMH M MeTaum3anued, 10 40% cHmKaeTcs yCTalOCTHas MPOYHOCTH.
[Mocnennue aBa crnocoOa HeNb3sl MPUMEHSTH AJIS BOCCTAHOBIICHHS PE3bOOBBIX M
NUTKIIEBBIX MOBepXHOCTEH. HarapneHHble pa3muaHbIMU CIIOCOOAMHU ITOBEPXHOCTH
UMEIOT TMATHUCTYIO TBEPIOCTh, MaKpO- W MHKPOCTPYKTypa HE OTBedaer
TEXHUYCCKUM Tpe6OBaHI/IHM.

2. Hawubonee nmporpeccuBHBIME CITIOCOOOM BOCCTAHOBJICHUSI CTYIIEHUATHIX
BaJIOB SIBIISICTCS CIOCOO TOpsyeid 0OBEMHOW IITAMITOBKH, YTO TOJTBEPIKIAACTCS
HCCIICIOBAHUSMHE 10 BOCCTAHOBJICHUIO IIAJKMX BaJlOB, BTYJIOK, 3y0UaThIX KoJiec.

3. HpeI{BapI/ITCJII)HI)IMI/I OKCIICPUMCHTAJIbHBIMHU HCCjIe10BaHUSIMN
YCTaHOBJICHO, 4YTO (HOPMOOOpPA30BAHME ITOKOBOK OC2)KMBAHUEM B 3aKPBITHIX
nTamnax He TPEACTABISCTCS BO3MOXKHBIM, TaK KaK B CONPSDKEHUM CTYyMEHEH
OOJIBIIET0 U MEHBIIETO TUAMETPOB 00pa3yeTcsi KOJNBICBOH 3a)KHM, KOTOPBIN st
6OHI>HH/IHCTB21 BaJIOB HEAOITYCTHUM I10 YCJIOBHUAM IIPOYHOCTH.
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M.X. U6bingaes
M.X. Aynamu ameiHOarsl Tapas eHipik yHusepcumemi, Tapas K., KazakcmaH
CATbI/1bl BINIKTEPAI KbICBIMMEH KANMbIHA KENTIPYAIH, HETI3r ANFbILLUAPTTAPDI

AHpaTna. Kasipri yakblTTa engiH KeHaey eHaipiciHae caTblnbl 6inikTepai KananbiHa
KeNTipy YWiH KoNgaHbinaTtblH 6enrini agictepaiH ceHimainiri meH eHimginiri kepceTkiwTtepi
KaHa benweKTepaiH KepceTKiluTepimeH bacekenece anmanabl. Kagam 6iniktepiH KannbiHa
KenTipyAiH, eH, NporpeccmMsTi 34iCi-bICTbIK Kenemai wramnTtay a4ici. KbiIcbiIMMeH KannbiHa
KenTipinreH 6GenweKkTepAiH TeXHWKaNblK Ccunatramacbl ONapAblH, canacbl CepUsbIK,
benlweKTepaeH TOMEH EMEC EKEHIH KepceTea,.

Tipek ce3gep: catblibl 6inik, KanAnblHA KenTipy a4icTepi, Aipin AofacbiHbIH, 6eTKi
KabaTbl, N1IAaCTUKaNbIK Aedopmaums, }KeHaey enlemi, canacobl.

M.H. Ibyldaev
M.Kh. Dulaty Taraz Regional University, Taraz, Kazakhstan
PRINCIPLES OF PRESSURE REHABILITATION OF STANDARD SHAFTS

Abstract. The reliability and performance indicators of the known methods currently
used in the country's repair industry for the restoration of stepped shafts cannot compete
with the indicators of new parts. The most progressive method of restoring step shafts is
the method of hot volume stamping. The technical characteristics of pressure-
remanufactured parts indicate that their quality is not inferior to serial parts.

Keywords: stepped shaft, restoration methods, vibration arc surface, plastic
deformation, repair size, quality.
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KOJIOPUPOBAHUE CAHUTAPHO-TUT EHUYECKOM
BYMAI'N HATYPAJIBHBIMU KPACUTEJISAAMU

AHHOTanus. Vcnone30BaHNe MECTHBIX CHIPHEBBIX PECYPCOB SIBISIETCS BaKHEHIICH
3ajadeidl pasBUTHA OKOHOMHKHM Hameidl PecmyOnmmkn. B cBolo odepenp BO3HHKAeT
HEOOXOINMOCTD MONCKAa HOBBIX TEXHOJIOTHH KOJIOPHPOBAHUS OyMa)KHBIX M3JEIHH, IyTeM
paclmmpeHus KJIacCOB KpacWTeleH, HCIONb3YeMBIX JUIS OKpallMBaHHWS M Ppa3padoTKa
3¢ EKTUBHBIX TPOIECCOB, YUUTHIBAIONIMX SKOHOMHH MaTE€PHANIbHBIX PECYPCOB, a TaKXKe
SKOJIOTMYHOCTb UCIOJB3yeMbIX KpacuTenel. IIpu 3ToM 0coOEHHO BaXKHO HCIIOIb30BAHHE
MPUPOAHBIX KpacsIINX BEIIECTB HA OCHOBE PACTCHHH M UX OTXOJIOB, MIPOU3PACTAIOIIUX B
Hamied pecryonuke. Hactosiimast HayuHas pa®oTa MOCBsIIEHa M3YYEHHIO BO3MOXKHOCTH
OKpalMBaHus Oymaru NPUPOJHBIMU KpacutensiMu. Llenbio naHHOW paboThl sBIIsieTCS
U3yuyeHHe U pa3paboTka HOBOM TEXHOJOTHMH OKpallMBaHUS OyMarum CaHHTapHO-
TUTHEHNYECKOTO acCOPTUMEHTAa HATYPalIbHBIMH KpPacHTENISIMHM, Ha OCHOBE KPAaCHIIBHBIX
pacTteHuil nponspactatomue B PecryOnuke Y30ekucran. Pe3ynbpTaTsl ncciaeoBaHUN JaroT
BO3MO>KHOCTB IIPOU3BOIUTH OYMaKHbIE ITPOLYKIINH CO CHIPKEHHON Ce0ECTOMMOCTBIO 33 CHET
JIOKJIN3AIMU JOPOTHX CHHTETHUECKUX KPAacHTeNIei HaTypaIbHBIMHU KPACUTEJISIMI Ha OCHOBE
MECTHOH (JIOpBI, TaKXKe MOBBICHTh Kaue€CTBEHHBIE ITOKA3aTeNH JaHHOW nmpoxykunu. Kpome
3TOTO YBEJIIMUCHNE aCCOPTUMEHTOB TaK)Ke CIIOCOOCTBYET YBEIMUCHUIO IPON3BOJUTEIILHOCTH
OyMaxkHBIX mpeinpuatTHii. B pabore wucnonb3oBaHbl (HU3MKO-XUMUYECKUE, (HH3HKO-
MeXaHHYEeCKHe, COPOIIMOHHBIC, KOJOPHUCTUYECKHE METOJBI, TAKXKe METOAOM AKCTPaKIUH
MOJTy9aJid BOAHBIA PacTBOP HATYpaJbHOTO KpacuTessd. B Xoje BBINOJHEHHWS HACTOSIIETO
HCCIIeIOBaHMA BIIEPBBIE CO3/JaHbI HOBBIE HAYYHO-000CHOBAaHHBIE TEXHOJIOTHH OKPAIINBAHHS
OyMa)XHOW Macchl HATypaJbHBIMH KpacuTesIMA Ha OCHOBe MecTHOW uopsl. Ilo
pe3ynbpTaTaM HCCIEAOBAaHUNA TPEATIONKEH SKOHOMHUYECKH BBITOJHBIM TEXHOJIOTHMYECKHUH
PeXMM TSI TPOM3BOJICTBA AKOJIOTHYECKH YHCTBIX AaCCOPTHMEHTOB T'MI'€HHUYECKH-
CaHWTAPHBIX Oymar.

KaioueBble c10Ba: HaTYypaJIbHBINA KPACHTEINb, IPAHATOBAS KOXKYPA, OKOJIOIIIOAHUKH
TPEIKOT0 Opexa, KOJIOPUCTUIECKUE XapAKTePUCTUKH, HHTCHCUBHOCTD IIBETA.

Amuposa, H.C. Konopuposanue canumapno-ecucenuieckou oOymazu HamypaibHbLMu
% xkpacumensmu [Texem] | H.C. Amuposa, C.P. Paxmonoea // Mexanuxa u mexmnorocuu /
Hayunuwiti scypran. — 2023. — Ne3(81). — C.105-112. https://doi.org/10.55956/XKHD 1808

BBenenne. B npeBHue BpemeHa BIJIOTH 0 Hadana XIX Beka aJist IpugaHus
LBETa TEKCTWJIBHBIM MaTepUalaM HCIOJb30BAIUCh HaTypajbHbIE KpacUTEIU
MOJy4YeHHbIE W3 TPUPOTHBIX HUCTOYHUKOB. C HM300pETEHHEM CHHTETUYECKUX
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Xumuueckue mexnonoeuu H.C. Amuposa, C.P. Paxmonosa C.105-112

Kkpacuteneil B 1856 romy cHHTeTHYECKHE KPACUTENH TMOYTH MOTHOCTHIO 3aMEHIIIH
BCE HATypaJIbHBIE KPACSIIUE BEIIECTBA.

MHorue Xxopolire KpacuTeld, Takhue Kak WHIWTO M aJW3apuH, KOTOpPBIC
KOT/1a-TO OBUTM W3BJIEYEHBI W3 IMPHUPOIHBIX HCTOYHHUKOB, TEIEPh MPOHU3BOJSATCS
MyTeM WX CHHTE3UpOBaHMs. [IpOW3BOICTBO CHHTETHYECKHX KpacHTeNell 3To
CIIOKHBI JBYXSTAalHBIA TPOLIECC MPOBOAMMBIA NPH BBICOKOW TeMmIepaType H
JaBJICHUH C WUCIOJIb30BAaHHEM MHOTO KaHIEPOTCHHBIX OPraHUYeCKUI XMMUYECKUX
BEIIECTB, BBINEIIEHHBIX W3 HEPTH W WX TNepepadOTaHHBIX MaTepHAIIOB.
O6pasoBaBimecs: TOOOYHBIE MPOLYKTH HEOOXOAMMO cOpachiBaTh B PEKHU, HPYIbI
unu B arMmocepy. DOTH HEOOCTAaTKM CHHTETHYECKHX KpacuTeled mNoOyauiu
9KOJIOTOB WCKaTh SKOJIOTHYECKH YHCTHIE MPOTYKTHl W TEXHONOTHH. B pesynbraTe
HaTypaJbHbIC KPACUTEIH B YACTHOCTH MEPEKUBAIOT TIEPUO] BO3POXKIAeHHUs [1].

IIpoBenéHHbIE KcceIOBaHS U aHATN3 JIUTEPaTyPHbIX HCTOYHMKOB MTOKA3aJd, YTO
K (mope Y30ekucrana, mpouspacTaroiiei B komraecTe 6osee 300 BHIOB KpaCHIIEHBIX
pacrenmii, otHOcATcs 233 poma m 66 cemeiictB (64-kymbTypHBIE, 313—
qukopactymue). M3 Hux, aepeBbeB — 52, KyCTapHUKOB — 16, TpaBSHHCTBIX
MHOTOJICTHUKOB — 168, TBYJIETHUKOB — 22, OJIHOJICTHUKOB — 67 [2].

Jonst TeKCTUIHHON MPOMBIIITIEHHOCTH B Pa3BUTHH YKOHOMHUKHU PECITyOIHKH
OYEeHb CyllecTBEHHEH. [Ipy OSTOM BHeIpeHHUEe OE30TXOAHBIX TEXHOJIOTHH C
WCTIOJNIb30BAaHHEM BTOPHYHBIX M MECTHBIX PECYPCOB B 3TOH OTpaciu SIBISCTCS
CYIIETBEHHBIM WHANKATOPOM. B HacTosiiee Bpemsi HOBble MHHOBAIIMOHHEIE HUIEH 110
JHEPro- W pecypcocOeperaromeil TEXHOIOTHHN SIBIISTIOTCA O4YeHb aKTyalbHbIMH. C
yBEeIMUECHHEM OOBEMOB MPOAYKIMH MUIIEBOW, TEKCTHJIBHOH, JIETKOW W JIPYTUX
oTpaciell yBEIMYMBAETCS CIOPOC K Pa3IMYHBIM acCOpTUMEHTaM Oymarw,
Croco0CTByeT CTPEMUTEIEHOMY Pa3BUTHIO IEJUTIONI03HO-0yMayKHOM
MPOMBIIIJICHHOCTH.

Hctopust mocneqHux JeT, CBSA3aHHBIX C Pa3BUTHUEM PA3IMYHBIX U OTMACHBIX
BHPYCHBIX 3a00JIeBaHWI, a TakKe KapaHTHHHBIX MEp IO BCEMY MHpY, TaKKe
CHoCcOOCTBOBaJIa BHYIIUTENFHOMY pOCTY CIpoca HWMEHHO K CaHHTapHO-
TUTUCHUYECKUM acCOPTHMEHTaM OyMa)KHOTO MPOU3BOJICTBA.

YunTeiBas BCe BBINIE CKa3aHHOE MCIOJIb30BaHUE HATYPAIbHBIX KpacHTeJeH
JUTS. OKPAITUBAHYS WITH TTeYaTaHusl OyMary, sIBISE€TCS OYeHb aKTYaIbHBIM.

Jannas paboTa TOCBAIIEHa W3YYEHHIO KOJOPHUPOBAHHUS CAHHUTApHO-
TUTUCHUYECKO ~ OyMarm  NPUPOJHBIMH  KPacHTEISIMH  PAacTUTEIBHOTO
MTPOUCXOXKICHUS U TAKXKe MOXKET OBITh PEKOMEH/IOBaHA B TPOU3BOACTBE 00EPTOYHO-
YIIaKOBOYHOH OyMaru it THIIEBBIX, (apMaleBTHUECKUX U KOCMETHYECKUX
npoaykToB. [Ipennaraemasi TEXHONOTHSI KpalleHus: Oymaru paspadarbiBanach Ha
OCHOBE W3y4YeHHsS psja pabdoT, HANPABICHHBIX TMPUMEHEHHIO MPHPOTHBIX
KpacuTeliel MpH KpalleHWH XJIOMKOBBIX BOJOKHHCTHIX MarephasioB [3], a Takxke
TEXHOJIOTHH KpallleHHUs C MPOTPABIEHUEM Pa3IMYHBIMU COJISIMHU METAIIOB [4].

B Hacrosmeli  craThe  NPUBEACHBI  pPE3yNbTaThl  U3yYEHUS |
AKCIIEPUMEHTAIBHBIX WCCIIEOBAHUN IPOIECCOB HM3BJICUEHHS M3 KOXYPHI T'paHaT
OyOWIBHBIX M  KpacsllMX BEHIECTB OJKCTparMpoBaHWeM. B  mwieBoi
MIPOMBIIJIEHHOCTH LIMPOKO HCIONB3YIOTCS TpaHaT W Tpenkue opexu. Ho mux
BTOPUYHBIE CHIPHE, T.€. KOXKYpa, OKOIOILIOMHWUKH, CEMEHA TepefaroTcsl Macio-
XKHUPOBOI oTpacnu u Jajnee BbIOpaceiBatoTcs. Hampumep, Koxkypa rpaHata XoTs
COJICP)KUT TIPUPOJHBIE COCJUHEHUS, TaKhe Kak, MoNu(eHONbl, (IaBOHOUJIBL,
KapOTHHOM/IbI, aHTOLMAHBI, KATEXWHBI, NyOWJIbHBIE BEIIECTBA M T.I., HO HE
nepepadartbiBaeTcsi, 6ojiee TOro sBIsETCS NPOOJIIEMON yAaJeHUE U YHHUYTOXKEHHUE
KOXypbl. OCOOEHHOCTh TMpeIaraeMoil  pecypcocOeperacMoil  TeXHOJIOTUH
MOJYYEeHUS] ¥ IPUMEHEHUS TIPUPOTHBIX KPACUTENeH SIBIISIETCS B TOM, YTO UMEHHO
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BCC BBINICCKA3aHHBIC TMPHUPOJHBIC OTXOJbl HAXOIAT CBOE MPUMCHCHUE B
TEeKCTUIHHOH, MMUIIEBON MPOMBIIINIEHHOCTH B BHJIE IPUPOIHBIX KpACUTENEH 1 Jaxke
B (hapmarieBTUKe. BaKHbIM CBOWCTBOM HATYpaJIbHBIX KPACHTENCH SBISCTCS WX
a0Cco0THAsS 0€3BPeTHOCTh. Takke OHU TEPMOCTOWKH, C IPUATHBIM, CBOHCTBCHHBIM
IUTO/IAM 3aIlaxoM, ¢ YCTOHYHMBBIM IBETOM [5-8].

YcaoBus u MeTOABI HCCIeToBaHUA. B paboTe 00BEKTOM KpalieHusT BRIOpaHa
OyMaxkHasi Macca, COCTOSIIIAs U3 CMECH CYJIb(OUTHON U CYTb(aTHON IEIJUTFOJIO3BI C
BIIAXXKHOCTBIO 3%, M co creneHbo 30apHocTH 0,4%. OnpenencHne HHTCHCHBHOCTH
msera K/S mposoamnu mo meroxuke [9] mHa crmekrpokoiopumerpe ROD NO 29
Mmapku ¢upmel “Daelim” (FO.Kopes), onpenencuue BinaxHoctu oOymaru mo ['OCT
y50316-92,DIN, ISO 287 [10], onpenenenue 3ompHocTH o SO 2144 [11].

ChIpbéM 117151 TOTyYeHUS HAaTYpaTbHBIX KpacuTeleil ObLI0 BRIOPAHBI PACTCHHS
MecTHOW (hopbl, oOnamaroniue Je4eOHbIMU CBOMCTBaMH, T'paHATOBas KOXypa H
OKOJIOTIOTHUKHU TPEIIKOTO OpeXa — OTXO/IbI MUIICBON MPOMBIIUICHHOCTH.

IIpoBenenne mporecca KpameHWs MPEAYCMOTPEH B aKKyMYJIHUPYIOIIEM
OacceitHe ¢ OyMaXHOW Maccol, COCTOSIIEH U3 cMecH Cynb(PUTHOH U Ccynb(aTHOH
LIEJUIIONIO3El ¢ BIIAXKHOCTBIO 3%, M co creneHbio 3oipHOCTH 0,4% B Macce
MPUPOAHBIM KPAaCHTEJIEM — TMPOJYKTOM OKCTPAKIUU TIPaHATOBBIX KOPOK,
comepxxamuM 60-65% Ttanmaa u 35-40% myOMIBHBIX BEIIECTB, (PUTOHIIUAOB,
COCIMHCHUN KaTEXWHOBOW TMPUPOJIbI, MEKTHHA OCYIICCTBISIIOT CISAYIOIUM
00pa3oM: B TPEIBAPUTEIHLHO IOATOTOBICHHYIO IIEJUIFOJIO3HYIO MAacCy BBOJIAT
BOAHBIA OKCTPAaKT KpacHTENs C COOTBETCTBYIOIIEH BHIOpAaHHOMY LBETY
KOHILICHTPALUEH, COACPKALIUNA IEKTPOJIUT | WM 3JEKTPOIUT 2 U BBIIACPKUBAIOT
npu 26°C B mpoiiecce nepeMentuBanus. TeXHOMIOTHUYECKUNA PEXUM U pelenTypa
OKpaluBaHusl OyMa)KHON MacChl OTBapOM TI'DAaHATOBOW KOXYPHI MPECTABICH B
tabmune - 1[12,13].

Tabmuua 1
TexHoNMOrMUecKUi pexKUM U perenTypa KpalleH!uss THTHeHHYeCKoH OyMaru
MPUPOAHBIMU KPACUTENISIMA Ha OCHOBE OTBapa OKOJOIMJIOIHUKOB IPELKOr0 Opexa

HanmeHnoBanue HasBanue Konnenrpa- Pexnm
omepaluii | XMUMYECKUX MATEPUAIIOB| s, I/aM> Temmeparypa,| Bpems,
C° MUH
Hpormrka OTBap IpUPOAHOTO
KpaCHJIbHBIM 2 20-30 60
KpacuTeJst
BEIIECTBOM
OruBka - 2,8% - -
Cyuika - - 105 10

Pe3yabTarhl ucciaenoBanuii M ux ooOcyxaenme. B Hacrosmieit padore
M3y4aroch BO3MOYKHOCTb HCIOIb30BaHMS B KAUECTBE KPACUTENS BOAHBIN pacTBOp
TPaHATOBOM KOXYPBI ¥ OKOJIOIIJIOJHUKOB I'PELIKOT0 OpeXa sl KpaIleH!s] CAHUTaHO-
THTHEHUYECKOro accopTuMeHTa Oymardu. J[lisi HMHTEHCU(UKALIWU  BbIJICICHHUS
MIPUPOJTHOTO KPACHUTENSI 3 KPACSILETO PACTUTEIHHOTO BEIIECTBA OBbLT UCTIONB30BaH
pacTBOp LIENOYHOro AekTponuTa 1 u 2. Ha cTpykTypy Kpacsiero BemecTBa 3TH
COJM HE BIHUAIOT, a CO3JAl0T OJaronpusiTHOE BIHMSHUE BBIACICHHUIO HX U3
LEJUIFOJIO3HOTO  OKPY)KE€HHS pacTeHUM, 0OpH 3TOM HHTEHCUBHOCTh IIBETA
CPaBHMBAJIOCH C KpallleHHeM B BOAHOM oTBape [1, 14,15].

B pesynbraTe BHeApeHHsT B NMPOU3BOJICTBO HOBBIX pPecypcocOeperaronmx
TEXHOJIOTHH JUIsl TPOU3BOJICTBA OYMaXKHBIX MPOYKIINI MMEIONIHUN BHICOKHI CITPOC
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Ha OCHOBE JIOKAIM3AIUN AOPOTOCTOSIINX MaTepHUaIOB HATypaJbHBIMU pecypcamMmu
MECTHOTO TIPOWICXOXKACHHS, MOXKHO JOCTHYh CYIIECTBEHHOH HSKOHOMHUYECKOMH
BBITOABI M OIIYTUMON SKOJIOTMYECKOW WM COIUAIBHOW 3(P(PEKTUBHOCTH B 3TOM
orpaciu [15-16].

Bce BbImeckazaHHpIe apryMEHTHI JOKa3bIBAIOT AKTYaIbHOCTH Pa3padOTKH
TEXHOJIOTHH OKPAITUBAHUS CAHUTAPHO-TUTHEHUIECKOT0 OYMaKHOTO aCCOPTUMEHTA
HaTypaJIbHBIMH KPAaCUTEJISIMH Ha OCHOBE MECTHBIX M BTOPUYHBIX PECYPCOB.

B nacrosmeii pabote mpuBeIeHBI pe3yIbTAThI HCCIIEIOBAHNN, HATIPABICHHBIX
Ha M3YYCHHE BO3MOXKHOCTH KOJIOPUPOBaHUS OyMard CaHUTapHO-TUTMEHUYECKOTO
ACCOPTHMEHTA HATYPaJbHBIMU KPACUTEISMH TOJYYCHHBIX Ha OCHOBE OTXOJIOB,
IIMPOKO MPOM3PACTAIOIINX HA HAIleM PErrMOHe PAaCcTeHH, TAKUX KaK TPaHATOBEIE
KOPOYKH M OKOJIOIIIOHHUKH TPEIKOTO opexa (Tadi. 2 u 3).

Tabnuua 2
Konopucrruyeckre n ka4eCTBEHHBIC XapaKTEPUCTUKN OyMaru OKpaieHHbBIX
HATYpPAITbHBIMU KPACUTEISIMUA HA OCHOBE TPAHATOBBIX KOPOK

Cocrasn Kounuentpa- | Untencus- | LBeToBoil | 301bHOCTS, | BnaxHoCTb,
JKCTPAKTA us HOCTBH TOH % %
Kpacutens, | usera, K/S | (Bu3yasibHO)
%
bes - 0,25 Benrit 0,38 3,01
KpacuTes
B BogHOM 1 4.8 CseTtiio 0,40 3,11
pacTBope 2 5,9 JKEJITO- 0,39 321
3eJICHBIN
B pactBope 1 6,7 Temuo 0,44 3,23
AIIEKTPOIUT 2 7,6 JKEJITO- 0,40 3,10
1 3eJIECHBIN
B pactBope 1 4.4 Pasnnunsie 0,43 3,14
3JIEKTPOJIUT 2 4,6 OTTECHKH 0,42 3,15
2 JKEIITO-
3€JIEHOTO
Tabmuna 3

KOJ’IOpI/ICTI/I‘IGCKI/Ie 1 KaUCCTBCHHBIC XaPAKTCPUCTHUKHN 6YM8_1"I/I OKpaIlIC€HHBIX
HAaTypaJIbHBIMH KPACUTCJIIMU HAd OCHOBC OKOJIOIJIOJHHUKOB I'PCLKOT0 OpeXa

CocraB Konnenrpa- | MarencuB- | IlBeroBoit | 3ompHOCTH, | Bmax-
JKCTpaKTa st HOCTh TOH % HOCTb,
Kpacutens, | uBeta, K/S | (BusyanabHO) %
%
B BogHOM 1 0,8 Csetiio 0,46 3,20
pacTBope 2 12 KpacHoO- 0,44 3,20
KOPUYHEBBIN
B pactBope 1 1,0 Paznuunsie 0,44 3,21
aneKTposuT 1 2 0,9 OTTEHKH 0,45 3,23
KpacHo-
B pactBope 1 11 KOPHYHEBOTO 0,47 3,11
JJEKTPOJIUT 2 2 1,3 0,43 3,12
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Kak BuanHo 13 Tabnun 2 U 3, npu NpUMEHEHUH HaTypallbHBIX KpacHTelleH Ha
OCHOBE TIPAaHAaTOBBIX KOpPOYEK B MPUCYTCTBUM JJIEKTponuTa | mokazaTenu
WHTCHCHBHOCTH IIBeTa MOYTH B JBa pa3a IMPEBHIIAIOT [0 CPaBHEHHIO C
3JIEKTPOJIUTOM 2.

Ilo xauecTBEHHBIM XapaKTEPUCTHKAM IPEICTAaBICHHbIE B Tabiauumax, oda
JIEKTPOJINTA MOKA3aJIN IIPUMEPHO OAMHAKOBOE 3HAUYEHHE B KPACUTEISIX HA OCHOBE
o0enx pacTeHuH.

B pesynaprate g okpamnBaHMS OyMarn CaHUTAPHO-TUTHEHUYECKOTO
ACCOPTUMEHTa HATypaJbHBIM KpacHuTelleM Ha OCHOBE TI'DAaHATOBOM KOXXYpBI
PEKOMEHTyeM KPacUJIbHBIA PacTBOP, B IPUCYTCTBUU AIEKTpoNuTa 2 HaunHas ¢ 1%
KOHIIEHTpalueld. A s KpacuTemsl IMOJyYeHHOTO W3 KOPOUYEK TPEIKOro opexa
ClIelyeT IpUMEHSTH AIeKTpoauT 1 ¢ 1% xoHuenTparueii. [lomydennsie pe3yabTaTel
WHTCHCHBHOCTH I[BETAa BIIOJIHE YAOBJIETBOPSIOT TpeOOBaHWE Il  ITUX
ACCOPTUMEHTOB OyMarH.

[lo momydeHHBIM AAaHHBIM B TaOJMIAX MOMKHO JeJlaTh BBIBOA, YTO B
NPUMEHEHUN HATypaJbHBIX KpacuUTeJIed Ha OCHOBE TIPaHATOBOM KOXYphl U
OKOJIOTUIOTHUKOB TPELIKOTO opexa B 00eMX BapHaHTax MPH OKpalluBaHUW Oymaru
BOJIHBIM KPACHJIBHBIM PaCTBOPOM HHTEHCHBHOCTH M TOH IIBETOB IMONy4atoTcs OoJee
CBETJIbIC IO CPABHEHMIO C KPACWIBHBIMU PACTBOPAMH IOIYYEHHBIX B IPUCYTCTBUH
coneir smexkrponutoB (1,2). Jlamee TOBBINICHHE KOHIICHTPALIUU KPACHUTEIS
CIOCOOCTBYET YBEIMUYCHHUIO ITHUX MoKazarenei. [Iporecc okpammBanus He 0Ka3ano
3HAYUTEJIBHOTO BJIMSHUS KA4eCTBEHHBIM M INPOYHOCTHBIM XapaKTEPHCTHUKAM
00pasIoB, YTO BIOJTHE OTBEUAET TPEOOBAHUAM OyMaru TJAaHHOTO aCCOPTHMEHTA.

[lpumeHeHue TpU OKpAIIMBAaHWM THUTHEHUYECKOH Oymarum HaTypambHBIX
KpacuTeneil Ha OCHOBE TAKMX IHUIIEBBIX OTXOIOB, KAaK OKOJOIUIOTHHK I'PELKOrO
opexa, IpaHaTOBbIE KOPOUKM M MHOTHMX [PYTHUX JaeT BO3MOXKHOCTb HapsIy ¢
IMMOBBIICHUEM Ka4Y€CTBA OKPACKH 3aMCHBI UMIIOPTHBIX CUHTCTHYCCKUX KpaCHTCHCﬁ
JOCTYIIHBIM U JCHICBBIM CBIPHEM, a TAKIKC MCKIIIOYACT BO3MOXKHBIC OTPHUIATCIILHBIC
BO3/ICHCTBUSA CHUHTETHUECKHX KpacuTelle W MPHUBUBACT OyMa)KHOM NPOAYKLUH
nedeOHbIe cBoMCcTBA. [IprMeHeHNe BhIllIeyKa3aHHBIX HaTypallbHBIX KpacuTeNel npu
ITPOU3BOJICTBE 6YMaI‘I/I CAHUTAPHO-TUTUCHUYCCKOI0 AaCCOPTHMMCHTA IIOBBIIIACT
KOHKYPEHTHOH W JKCHOPTHOHW CIOCOOHOCTH TOBApOB, BCIEACTBHE OOJBIION
9KOHOMHHU JUISL YACTHBIX M MANIbIX MPENNPUATHH.

3akmouenue. Takum 00pa3oM, IPUMEHSS TS KpalleHus: OyMaKHOW MacChI
JUIl CaHUTAPHO-TUTHEHUYECKOTO acCOPTUMEHTa OTBaphl T'PaHATOBOW KOXYPBI,
9KCTPArupoBaHHOTO B NPUCYTCTBUU 3JIIEKTpoJMTaMu 2 U 1 moka3zaHa BO3MOKHOCTb
IMOJIy4€HUA BECbMa HACBIONICHHBIX IMAaCTCJIBHBIX TOHOB OKpPAaCOK Ha TOTOBOM
OyMaKHOW TPOAYKIHMH. Pe3ynpTaThl JAHHOTO WCCIIEIOBAHUS JAIOT BO3MOXKHOCTh
pacLIMpUTh ACCOPTHMEHT 3KOJOTUYECKU OKPAIICHHBIX, BBICOKOKAUYECTBEHHBIX
OyMaXKHBIX MTPOTYKIIUH.

[Tpu 3TOM colranbHas ¥ KoJoruueckast SXPQEeKT T0CTUTACTCS 33 CUET CHUKEHUS
BPEIHOCTH TPOM3BOJACTBA M 3aMEHBI JOPOTMX CHHTETHYECKHX KpacuTeleH
NPUPOIHBIMU KPacWJIbHBIMH OTBapaMH W3 PacTeHHH, MPOW3PACTAIOMIMX B MECTHOM
(pnope U IINIICBBIX OTXOJ0B, 4 TAKKE NMCHOIINX aHTI/I6aKTepI/IaJIBHLIe, aHTI/IMI/IKpO6HBIe
W aHTUTPUOKOBBIC CBOWCTBA, JIETKO pa3jararoliuecs NPy OHMOXMMHYECKOH OYMCTKE
CTOYHBIX BOZI.
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AHpatna. KeprinikTi WWKi3aTTbl NanganaHy pecnybiMKkambli3ablH, 3KOHOMMKACBIH
OAMbITYAblH, €H, MaHbI3abl MiHAeTi 6onbin Tabblnagbl. ©3 KeseriHge, 6oay yuWwiH
KONAAaHbINATbIH  BOAFLILLTAP KNAcTapblH KEHENTY JKaHe MmaTepuangblk pecypcrapabl
yHeMaeyZi, cCoHAan-aK KonaaHblnaTblH 60synapablH, SKONOTUABIK Ta3asblFblH eCKepeTiH
TMiIMAi NpouecTepAi a3ipaey apKbl/ibl Kafas eHimaepiH 60ayapblH KaHa TEXHONOTMANAPbIH
i3gey KaxkeTTiniri TybiHAaWAbl. byn pette 6i3aiH, pecnybavkana eceTiH ecimaiktep meH
0NapApblH KanablkTapbl HerisiHaeri Tabusn 6oasbilWTapabl NakAanaHyablH MaHbI3bl epeKLue.
Byn fblNbIMM KYMbIC Kafasgbl Tabufn 6GoasblluTapmeH 608y MYMKiHAiMIH 3epTTeyre
apHanfaH. byn JKymbICTbIH, MakcaTbl ©36ekctaH PecnybaukacbiHAa ©ceTiH 6oAfbiw
OCIMAJKTEP Heri3iHAe CaHUTAPAbIK-TUTMEHANbIK KaFa3abl Tabuin BosafblluTapmeH 6oayabiH,
KaHa TEeXHO/IOMMACbIH 3epTTey KaHe Kacay 6onbin Tabbliagbl. 3epTrey HaTUKenepi
Keprinikti dnopa HerisiHaeri Taburn 60AFbILUTAPMEH KbIMBAT CUHTETUKANBIK BOsFbILLTapAbI
NIoKanusaumanay ecebiHeH ap3aH H6afameH Kafa3 eHIMAEpPiH WbIfapyfa, COHAAM-aK OCbl
eHIMAEepAiH, cana KepcCeTKilTepiH KaKcapTyfa MYMKiHAiK 6epeai. CoHbimeH KaTap,
ACCOPTUMEHTTEPAH, Kebetoi ae Kafas dabpuKanapbiHblH, OHIMAINIMNIH apTTbipyFa biKNan
eteni. KymbicTa  OUIMKANBIK-XMMMANBIK,  OU3UKANbIK-MEXAaHUKANbIK, COPOLMANDIK,
KOMIOPUCTUKA/bIK, dAICTep KONLAHbLIbIMN, COHbIMEH KaTap 3KCTPAKUMA apKblabl Tabuen
60AFbILWTbIH, Cy/bl epiTiHAici anbiHAbl. Ocbl 3epTTey 6apbiCbiHAA aifall PeT KeprifikTi nopa
HerisiHge Kafas Uenntono3acblH Tabufn bosfblluTapmeH 60AyAblH, KaHa  FblbIMU
HerisgenreH TeXHOorMANapbI Kacanapl. 3epTTey HaTUXKeNepi 6OMbIHLLIA TMIMEHAbIK KaHe
CaHUTaAP/IbIK Kafa3AblH 9KOJIOTUAJbIK Ta3a aCCOPTUMEHTIH 8HAiPYAiH SKOHOMUKANIK TUiMA,i
TEXHONOTUANDBIK PEXUMI YCbIHbINAbI

TipeK ce3pep: Tabusun 601y, aHap Kabblfbl, }KaHFaK NepMKapnachl, TYC CMNATTaMachl,
TYC KapKbIHAbINbIFbI.

N.S. Amirova?l, S.R. Rakhmonova?
1Tashkent Institute of Textile and Light Industry, Tashkent, Republic of Uzbekistan
COLORING OF SANITARY AND HYGENIC PAPER WITH NATURAL DYES

Abstract. The use of local raw materials is the most important task for the
development of the economy of our Republic. In turn, there is a need to search for new
technologies for coloring paper products, by expanding the classes of dyes used for dyeing
and developing efficient processes that take into account the savings in material resources,
as well as the environmental friendliness of the dyes used. At the same time, it is especially
important to use natural dyes based on plants and their wastes growing in our republic. This
scientific work is devoted to the study of the possibility of dyeing paper with natural dyes.
The purpose of this work is to study and develop a new technology for dyeing sanitary-
hygienic paper with natural dyes based on dye plants growing in the Republic of Uzbekistan.
The results of the research make it possible to produce paper products at a reduced cost
due to the localization of expensive synthetic dyes with natural dyes based on local flora, as
well as to improve the quality indicators of these products. In addition, the increase in
assortments also contributes to an increase in the productivity of paper mills. In the work,
physicochemical, physico-mechanical, sorption, coloristic methods were used, and an
aqueous solution of a natural dye was also obtained by extraction. In the course of this
study, for the first time, new science-based technologies for dyeing paper pulp with natural
dyes based on local flora were created. Based on the results of the research, an
economically beneficial technological regime for the production of environmentally friendly
assortments of sanitary papers was proposed.

Keywords: natural dye, pomegranate peel, walnut pericarp, color characteristics,
color intensity.
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JUSTIFICATION OF THE TECHNOLOGY OF FIRE
EXTINGUISHING MATERIALSBASED ON AMMONIUM
PHOSPHATE

Abstract. In this paper, the justification of the technology of fire extinguishing
materials based on ammonium phosphate is carried out, ajustification for the production of
fire extinguishing powder using MOSS technology with incoherent grinding of impurities
has been developed and, accordingly, a block diagramis given. A technological scheme for
the production of fire extinguishing powder materials crushed using the technology of
isolated base mixtures has been developed, and information is provided on the technological
calculations used in the scheme of basic and auxiliary means, as well as on the required
material balance of 1 ton of fire suppressing powder according to this technology.

Keywords: ammonium phosphate, fire extinguishing materials, mechanical
processing, fire extinguishing powder.

Baymuratova Zh.A., Sadenova A A., Serikbayeva A.M. Justification of the technology of fire
% extinguishing materials based on ammonium phosphate // Mechanics and Technology /
Scientific journal. — 2023. — N0.3(81). — P.113-118. https://doi.org/10.55956/FSQL 3987

Introduction. The effect of mechanical grinding. The fire extinguishing
powder grinding unit used in production is divided into two types depending on the
mechanism of action. One type grinds materials without air by mechanical crushing,
pressure treatment, cutting. And another type takes an air-powder mixture, and then
grinds the raw materials by mechanical cutting, force action and intensive cutting
[1].

Classified according to the size of the grinding parts:

Grinding: 300-100 mm — large; 100-25 mm — medium; 25-1 mm — small.

Crushing: 1000-500 microns — large; 500-100 microns — medium; 100-40;
microns — thin; 40 microns— very thin.

The scheme of grinding materias is shown in more detail, while the features
of processing solids by grinding based on mechanical action are described.

For the production of powdered materials, ball, vibration, disintegrator and
chain grinding devices are widely used in production. When obtaining fire
extinguishing powder at industrial enterprises, drum ball mills are most often used,
which, in turn, are characterized by alow production capacity [2].
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The change in the physical and mechanical properties of finely ground
materialsisnot only dueto the shrinkage of powder fractions, since when the particle
sizes change, there is a significant change in the surface crystal structures of
materials. It was found that the properties of many finely ground materials depend
on the dispersion method and the corresponding grinding structure.

- millswith low loading speed (ball, rod, ball, runner.);

- mills with medium loading speed (vibrating mills, magnetic, Central
planetary);

- mills with high loading speed (strong-reflex, hammer-shaped, rotary, chain
and disintegrator).

Itisknown that amill belonging to the third group requires significantly lower
electricity than mills belonging to the first and second groups, while mills belonging
to the third group have very high mechanical activity.

Mechanochemical activity of impurities. At the same time, mechanochemical
processes are carried out on simple instalations using standard production raw
materials. With the addition of impurities (liqguid GCS, as wel as solid),
mechanochemical fire extinguishing powders are obtained.

In the process of mechanical processing, in addition to the process of changing
the dispersion of solid materials, a change in mechanochemical activity is observed
in mixtures, while surface crystals form in the mixture and crystals accumulate in
various active states. These additives have a significant effect on the reactivity of
solids. When mechanical energy is transferred to a solid, defective energies
accumulate through the material, as well as other structural changes occur.

When machining solids, a number of chains of active centers are formed:

- formation of free radicals formed when covalent bonds break in
macromol ecul s,

- freeions,

- lon radicals when breaking various bonds;

- F-centers-€lectrons, reverse ionic bonds;

- F-centers-electron pairs, reverse ion bonds,

- v-centers-connections with a positive charge;

- free electrons;

- active atoms formed when the valence changes;

- formation of active centers, for example magmaplasmas.

active centers are used in mechanochemical processing in order to increase
the activity of fire extinguishing agents.

Two cases of the mechanical activation method can be considered. Thefirst is
the process of mechanical action, relaxation increases, a pressure layer isformed, a
chemical reaction occurs. Such processes are called mechanochemical. Secondly,
the formation of a pressure layer during mechanical action will be low, the rate of
chemical reaction will be high, or the time of these two reactions will be
homogeneous. At the same time, the mechanical activity of the mixture increases.

Conditions and methods of resear ch. Mechanochemical transformation of
fire extinguishing powder. It is investigated that the addition of mixtures of
transformation into the composition of powders extinguishing powder is advisable
to carry out on the basis of the grinding process, under these conditions, the surface
layersareformed anew [3,4]. Also, the authors of the research notethat it is effective
to add 0.05 and 0.8% to the powdered composition during the grinding of surfactants
(surfactants) and silicon organic bonds (COB). The term "Mechanical activation" is
considered to be an increase in the activity of the chemical composition and
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dispersion of the fire extinguishing powder powders, as well as animprovement in
the variance of the procedure.

Gamma irradiation of surface crystals of silicone mixtures is characterized.
When internal rays affect a solid, active centers of various formations are formed on
its surface, and the polymerization process proceeds in the presence of monomers.
When processing mixtures by crushing on crushing machines, grinding is carried out
in order to eiminate structural anomalies of surface crystals and increase the
reactivity of solids, along with this, the polymerization process occurs in the
presence of demonomers during shear. When processing mixtures by crushing on
crushing machines, grinding is performed to eliminate structural defects of surface
crystals and accumulation of reactivity of solids, as well as when moving solids in
contact with each other, some working part when moving solidsin contact with each
other, some working part counteracts the force of vibrations, is also released as heat

[5].

Systematically restricted surfaces can have very high temperatures and reach
boiling points. At thistime, the bulk of the substance remains cold. Such temperature
changes occur in the area 107 — 10° m? is lower-10* s, so they cause chemical
transformations on solid surfaces of the body. When grinding or intensive mixing of
additive materials fire extinguishing powder, processes of increasing the
mechanochemical activity of solid particles occur at the mill, which accelerates the
polymerization process of silicon organic layers.

Studies of the processes of mechanochemical processing of research samples
of fire extinguishing powder have been carried out, aswell as modes and settings for
processing various impurities included in the powder have been selected. In these
studies, it was found that the addition of 136-41 or surfactants to the powder
composition when adding liquid modified mixtures is ineffective, since the powder
reacts with the liquid mixture. In addition, the ball mill uses highly modified
mixtures — highly dispersed aerosil AM-1-3 00 it is difficult to add, since the
processes of mechanochemical activation in mills of thistype are weak, respectively,
there is no mechanochemical transformation.

Results and discussion. Production of extinguishing powder by MOSS
method with separate crushing of mixtures. The MSh-1 installation was chosen as
the mill. m; — mass of the crushed body — 2600 kg; m; — mass of crushed material —
800 kg; drum diameter — 1.50 m, rotation frequency — 0.5 Hz (1c). The energy
pressure for aball mixer is determined by the formula (M Sh-1):

The production unit MSH-1 was selected as a mill. m; - the mass of the
crushed body - 2600 kg; m, — the mass of the crushed material - 800 kg; drum
diameter — 1.50 m, rotation frequency — 0.5 Hz (1c). The power pressure for a ball
mixer is specified by the formula (MShl):

E="2.n.g-D=0.024 kW/kg (1)

mp

Afterwards, when transferring the shredded material to the ball mill, 105 Jg of
energy is consumed, and the shredded material is crushed for 73 minutes.

Granulated ammophos is transported in bags as white powder through atelfer
with the help of a GCS supercharger and with aball mill from the SB1 position kit.
The grinding time of the mixture is 75 minutes. The crushed product flows from the
ball mill into the MSh 1 hopper.

The results of the research work (Table 1) showed that the powder
extinguishing agents obtained by this technology had higher indicators compared to
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industrial fire extinguishing powders manufactured at domestic factories. Studies
conducted have shown that powder synergy is achieved by grinding and mixing the
main mixture of fire extinguishing powder to known fractions in a separate process
and adding urea to the composition at a rate of 5%. It has increased significantly.
This is justified by a 47% increase in the concentration of extinguishing powder
when urea is added to the composition. The base mixture was ground in a separate
process to obtain a high-density refractory powder product, and there was no need
to add pure admixture (ground quartz, corundum, etc.) [3-5]. As a result, the
probability of extinguishing the fire with the resulting powder increases.When
preparing the batch, the MSH-1 mill was used (energy pressure 23.90 kW /t), while
the grinding time was 75 minutes (107.6 Jg). The results of the study showed that
the prepared fire extinguishing powder was 30% more effective than domestic fire
extinguishing agents. The use of such technology increases the expected economic
efficiency of production.

Table1
Results of regulatory documentation for fire extinguishing powder
Fire Name of the indicator
extinguishing research result
powder specific gravity of Ability The Humidity, | Relative | Tende
powder, kg/ md to ability of | weight% | shalow | ncyto
ealed not absorb | water not ness, transf
sedled moisture | to absorb, cm?/g | ormati
min ons,%
GOST R Atleast | Atleast No No more No more - No
53280.4- 700 1000 more than120 | than 0,35 more
2022 than 3% min than 2
conditions of
the standard
Production of 760 1100 1.70 220 0.23 3125 0.5
fire powder in
the RF
Powder fire 870 1220 1.48 455 0.12 4085 0
extinguishing
agents
processed on
the basis of
MAF
Powder fire 855 1135 1.63 385 0.18 4000 0
extinguishing
agents treated
on the basis
of ammophos

Conclusion. In the final part, the mechanisms of action of the powder
composition for extinguishing fires based on ammonium phosphate are considered
in more detail. The basic fire extinguishing powder characteristics and data on fire
extinguishing effectiveness, flowability and moisture absorption capacity are
described in detail in Parts| and I1.

Regarding analytical review materias, it has been shown that it isdesirable to
use fine powders to extinguish fires, however, without transport, they can also be
ignited by air flow. By comparing the mechanisms of action of fire extinguishing
compounds and fire extinguishing powders, it becomes clear that they are often
similar to each other. A technology for producing a hydrophobic fire extinguishing
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powder based on ammonium phosphate has been developed. The following stages
are included in the technological processes. drying of the main mixture, mechanical
activation, mechanochemical transformation, grouping (re-grinding process),
packaging of finished products.
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IM. 9yesz08 ameiHOassl OHMycmik KasakcmaH yHusepcumemi,
LLleimkeHm, KazakcmaH

AMMOHUIN ®OCHATbI HEM3IHAE ©PT COHAIPY MATEPUANLAPBIH ANY
TEXHONOIMMNACDBIHbIH, HET3AEMECI

AHgaTtna. *KymbicTa ammoHui docdaTt HerisiHae OTTbl ewWipy maTepuangapblHbiH,
TEXHOJIOTUACBIH Heri3geyi XKyprisingi, kocnanapabl 6enek manganay apKblibl epTTi COHAIPY
YHTaFblH any eHAipiCiHiH Herizgemeci acanblHAbl KaHe calKeciHwe 6n0K-cbi3bachl
KenTipingi. Heri3ri Kocnanapbl 6enek TexHonorMa 6GoWblHWA MalkJanaHatblH OCY¥
MaTepuandapbiH any eHAipiCiHIH, TeXHONOrUANbIK Cbi36achl KacanblHAbI, aHe cbi3bana
KONAAHbINATbIH HEri3ri »KoHe KOocasKbl abablKTapablH, COHAANM-aK, aTasfaH TEXHOOIMA
6oMbiHIWA OCY 1 T KaXKeTTi MaTepuanablk 6anaHcbiHa KAaTbICTbl TEXHONOTUANBIK ecenTeynep
OeHiHae manimeTTep bepingi.

TipeK ce3aep: ammoHuii pocdathl, ©PT COHAIPY MaTepuangapbl, OHAeY, OpT COHAIPY
YHTafbl.
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1OxscHo-KazaxcmaHckuii yHusepcumem um. M.Ay330ea,
LleimkeHm, KazaxcmaH

OBOCHOBAHME TEXHOJIOTMU NONYHEHUA OTHETYLWALLNX MATEPMANTIOB HA
OCHOBE ®OCPATA AMMOHMA

AHHOTauma. B pabote nposeseHo o060CHOBaHME TEXHOOMMM OFHETYLALLMX
MmaTepuanoB Ha ocHose ¢docdaTta ammoHua, paspabotaHo obocHoBaHWMe Npou3BOACTBA
NOJlyYeHUA MOPOLUKA MOXapOTyLIEeHUA MyTeM pa3feslbHOro M3Me/NbYeHUA cmecen W,
COOTBETCTBEHHO, nNpuBeaeHa 6nok-cxema. PaspabotaHa TexHonorMyeckaa cxema
NPOU3BOACTBA NOAYYEHUA MaTePMaANoB OrHeTyLalero nopowka (OTM), usmenbyaembix No
TEXHONOMMM C pasfaesibHbIMU OCHOBHbIMW Ao6aBKamu, M nNpeacTaBieHbl cBeAeHUA no
TEXHONOTMYECKMM pacyeTam MNPUMEHAEMOro B CXeMe OCHOBHOMO M BCMOMOraTe/1bHOro
060pyA0BaHMA, @ TaK¥Ke B OTHOLLIEHUM HeobXoANMMOro maTtepuanbHoro 6anaHca OTM 11 no
[AHHOW TexHoornu.

KnioueBble cnoBa: dochaT aMMOHMA, OrHeTyllalme maTepuanbl, MexaHU4eckas
06paboTKa, OrHeTyLwalumMii NOPOLLOK.
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SORPTION SUCTION OF LANTHANUM ION
WITH NEW MODIFIED SORBENTS

Abstract. In this article, a new modified synthetic high-molecular organic ionite is
proposed for the sorption of rare-earth metal ions from water bodies. Concentrated citric acid
(CsHgOy) isused asamodifier. The article shows anincreasein the volume of La®* extraction
from the concentration of the CeHgO7 modifier. During the sorption extraction experiment,
the concentration of La® extraction increases at 90 min. heating. AB-17-8 is referred to as
strongly basic anionites, which work effectively at pH 2-14. Rare earth metals (REM) are
widely used in various industries. electrical engineering, catalysts, permanent magnets and
phosphors. All this causes anthropogenic pollution of the environment, living organisms, so
it is necessary to study potential threats. To do this, we must be able to detect small amounts
of REM inthe environment and water. REM in wastewater is often determined by separation
and concentration methods, such as co-precipitation, ion exchange, liquid-liquid extraction,
electrolysis, etc. However, these methods have disadvantages, such as the duration and
complexity of the study, as well as material costs.

Keywords. anion resin, sorption, rare earth metals, citric acid, concentration,
temperature.

Murzakassymova N.S,, Kalibekova A.N., Kasen A.K. Sorption suction of lanthanumion with
new modified sorbents// Mechanics and Technology / Scientific journal. — 2023. — No.3(81).
— P.119-122. https.//doi.org/10.55956/DCAT6251

Introduction. Nowadays, rare earth metals (REMs) occupy a strong position
as one of the important resources for many high-tech processes. REMs are used for
the production of microel ectronic products, optics, structural material's, green energy
elements, hybrid car engines and much more [1-3].

REMs have amost the same structure of the outer electronic levels of their
atoms, which explains the similarity of their physical and chemical properties.
Degspite the fact that their total occurrence on earth is tens of times greater than that
of metals such as molybdenum and tungsten, the capital costs of their extraction are
quite high [4,5].

Currently, there are many methods for extracting sparingly soluble
compounds of various metals. ferrous, non-ferrous, rare earth from agueous
solutions. We chose the cheapest, more accessible sorption method.

Conditions and methods of research. 65% -vertical HNOs solution, 25%-
NH; solution, 96% -CHsCOOH, 38% HCI, 95% ethanol ("Ch.d.a.", "IREA 2000",
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Russia). Acetate-ammonium buffer solution (2m, pH 4) is prepared from ammonium
acetate and uxusic acid. We prepared Lantana solution (Img/mL) La(NQOs)s - 6H,0
("Ch.D.A.") in a solution of 0.1 m HNOs directly from the measured one. The
necessary solutions for the work were prepared by mixing with distilled water and
acetate-ammony! buffer solutions. We used the following sorbents:AB-17-8 grade
anionite, AB-17-8: CsHgO, modified anionite. For photometric studies of lanthanum,
we used arsesan solution |11 (0.01%) ("Ch.d.a."," Reachim", Russid). To prepare the
solution, we mixed dry metered 0.3 m of HCI solution.

Research results and discussions. In the article, the multiprotector
MultiBioRS-24 (firm Biosan) was used. We shot the spectrum on the Shimadzu UV -
1800 (Japan company) spectrometer [6]. Studies have been carried out with a
maximum optically dense 650Nm with a thickness of cuvettes of 1 cm. depending
on the pH and time, the sorption of the La lon was carried out with AB-17-8 and its
modified form AB-17-8:C¢HsO7. We poured La solution into atest tubein avolume
of 0.5 ml, added 1.5 ml of acetate-ammonium buffer solution (2m, pH 4) and
arsenazo in the calculation of 1ml of ionizer. We supplement the solution with
digtilled water to aline of 3 ml.

As aresult of experiments, the modifier has a good effect, as shown. Under
the influence of the modifier, the sorbent was well sorbing La** ions (Fig. 1). The
volume of La* ion suction increased due to the modifier concentration, as shown in
the Figure 2. Increasing the concentration of the modifier by 3mol will not lead to
an increase in volume in the future.

V,La* ml
0,3 -

0,25 -
0,2 4
0,15 A
a1 4

0,05 -

0

0 1 2 3 4
C,mol C;HgO-

Figure 1. La* ion of the modifier concentration

C,La{lll)mg/g
0,35

0.3 -
0,25 o
0,2
0,15

0,1 -

0 20 40 a0 80 100 120 140
t,min

1 - AB-17-8:CsHgO7 swallows 0.32 mg/g in the 90-minute interval, as shown
in Figure; 2 — AB-17-8 90-swallows 0.25 mg/g at intervals of minutes.

Figure 2. Dependence of La* ion concentration on heating time
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Judging by the curved corset in the picture, the solution is a strong base ash,
which works effectively at a pH of 2-14. As aresult, high sorption capacity (Fig. 3)
AB-17-8: CsHgO7in aneutral environment, the sorption of the la®" ion showed 0.38
mg/g, and the result of the sorption of the AB-17-8 sorbent showed 0.30 mg/g. That
is, modification of anionite with concentrated citric acid increases the sorption
capacity of the sorbent by 8 times.

v.ml 045 -
04
0,35
0,3
0,25
0,2 -
0,15 1
0,1

0,05

o

o 2 4 B 8 10 1z 14
pH

1-AB-17-8:CsHsOr; 2— AB-17-8.
Figure 3. Dependence of sorption of La** on PH

Conclusion. With us, a new modified AB-17-8:CsHsO7 sorben was studied,
which has the ability to SORB the Lantana (l11) ion. The work selected optimal
states: modifier concentration, ph, lanthanum ion sorption time with modified
sorbents. As a result, anionite of the AB-17-8 brand, modified with concentrated
citric acid, highly effectively removes lanthanum ions from model waters. Sorbent
can be recommended for use in wastewater treatment.
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H.C. Myp3akacbimoBa?, A.H. Kanunbekosal, A.K. Kacen?
IM.X. Aynamu ameiHdarel Tapas eHipnik yHusepcumemi, Tapas, Kasakcma

HKAHA MOANDUKALMANAHFAH COPBEHTTEPMEH JIAHTAH MOHAAPBIHbIH,
COPBLIMACDI

AHpatna. Makanaga cy obObeKTiiepiHEH CUPEK Kep MeTangapbliHblH, MOHAAPbIH
copbumanay yuwiH KaHa MoaudMKaLMANAHFAH CUHTETUKANbIK KOFapbl MOJIEKYNASbIK,
OpPraHuMKanblK WMOHWUT YCbiHbINFAH. MoauduKaTop peTiHAe KOHLEHTPauuaaaHfFaH JMMOH
KbILKbINbl (CsHgO7) KongaHolnaabl.  3eptreyge  CeHsO7  mMoaAMPUKATOPbLIHbLIH,
KOHUeHTpaumAcbiHaH La3* aKcTpakuma KenemiHid, ynfatobl KepceTinreH. CopbuuanbiK,
3KCTPaKLMA 3KCNepUMEHTI KesiHae La3* aKcTpaKLUMACBIHbIH, KOHUEHTpaumacbl 90 MUHYTTaH
KeliH apTagpbl. AB-17-8 pH 2-14-Te TMiMAi XyMbIC iCTEWTIH KyWTi Herisgi aHMOHUTTepre
KaTaabl. CUpeKk Kep meTangapbl 9pTyp/i  cananapia KeHiHeH KoJsAaHbliadbl:
3NEKTPOTEXHMKA, KaTa/aM3aTopnap, TyPaKTbl MArHUTTep XaHe ¢dochopnap. MyHbiH, 63pi
KOpLIAFfaH OpPTaHbIH, Tipi OpraHM3MAepaiH, aHTPONOreHAiK NacTaHyblH TyAblpagbl,
COHAbIKTaH bIKTUMan Kayintepai 3epTrey KaxeT. MyHbl icTey ywiH 6i3 KoplwaraH opTa MeH
cydafbl a3 MeJsilepaeri CMpeKk Xep MeTanfapblH aHblKTall anybiMbl3 KepeK. AfbliHAbI
cynapfafbl CUPEK Kep MeTangapbiHblH, Meswepi KebiHece TyHAObIPY, WMOH anmacy,
3KCTPaKLMA, SNEKTPONN3 KaHe T.6. 6oy KaHe WOoFbipiaHAbIpy aAicTepiMeH aHbIKTanagbl.
Anaiifa, byn apictepaiH Kemuwiniktepi 6ap, Mbicasbl, 3epTTeYAiH Y3aKTblFbl MEH KypAeniniri,
COHAaN-aK MaTepuanaplK, WolfbiHAAP.

TipeK ce3aep: aHMOHAbI Walblp, cOpbUMA, CUPEK Kep MeTanzapbl, JMMOH
KbILKbI/Ibl, KOHLLEHTPaUUA, TemnepaTtypa.

H.C. Myp3akacbimoBa®, A.H Kanubekosa?, A.K. Kacen?
ITapasckuli pecuoHansHeili yHusepcumem um. M. X. ynamu, Tapas, KazaxcmaH
COPBLMA UOHOB IAHTAHA HOBbIMU MOAUD®ULUPOBAHHBIMU COPBEHTAMMU

AHHOTauMa. B paHHOM cTaTbe MpeasioXeH HOBbId  MOAUOUUMPOBAHHLIN
CUHTETUYECKUI BbICOKOMONEKYAPHbBIA OPraHUYeCcKMn WOHUT A/aa copbummM MOHOB
pefKo3emeNbHbIX MeTannoB U3 BOAHbIX 06bekToB. B KauvectBe MogauduKaTopa
MCMONb3yeTCA KOHLEHTPUPOBaHHAA AMMOHHaA Kucnota (CeHsO7). B cTatbe nokasaHo
yBenuyeHne obbema sKcTpakumm La3* oT KoHueHTpauun moamdukatopa CsHsO7. B xoge
3KCNepUMeHTa No  COPBUMOHHOM  SKCTPaKLMM  KOHUEHTpauua 3KcTpakumm  La®t
ysennymsaetca 4vepes 90 muH. otonsneHue. AB-17-8 OTHOCMTCA K CUBHOOCHOBHbIM
aHWOHMTaM, KoTopble apdeKkTMBHO paboTaloT npu pH 2-14. PeaKosemesnbHble MeTanbl
(P3M) WMPOKO NCMONBL3YIOTCA B Pa3/IMYHbIX OTPACAAX MPOMbILIEHHOCTU: 3/IEKTPOTEXHUKE,
KaTannM3atopax, MOCTOAHHbIX MarHuTax WU JAlMuHodopax. Bce 3To  BbI3bIBaeT
aHTpONOreHHOEe 3arpA3HeHWe OKpy)Kalolen cpeabl, KMBbIX OPraHM3MoOB, MO3ITOMY
HeobXoAMMO M3y4aTb MOTEeHLMaNbHble Yyrpo3bl. YTobbl caenatb 370, Mbl AO/XKHbI ObiTh
CNocobHbl 0bHapyKMBaTb HebonbluMe KonnyecTBa P3M B OKpyrKatoweln cpege M Boge.
CopepxaHve P3M B CTOYHbIX BOZAX 4acTo onpefenseTcd MeTofamu pasfeneHus u
KOHLLEHTPMPOBAHMA, TaKUMM KaK COBMECTHOE OCaXKAeHWe, MOHHbIN 0BMEH, UAKOCTHO-
KUAKOCTHAA IKCTPAKLMA, IN1EKTPoAn3 n 1.4. O4HaAKO 3T MeToAbl UMEIOT HeJOCTaTKK, Takne
KaK MPOAOJIKUTENIbHOCTb U CIOXHOCTb UCCIe0BaHMA, @ TaKXKe MmaTepuasbHble 3aTpaTbl.

KnioueBble cnoBa: AHMOHHas cmona, copbuusa, penKo3emesnbHble MeTanbl,
JIMMOHHAA KMCNOTa, KOHLEHTPpauua, TemnepaTypa.
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KYJILJIAK KOCHACBIHIAFBI HOJUCTUPOJBETOH
KYPAM/JIAPBI J)KOHE KACUETTEPI

Amparna. Kynmnak KocnacsIHAAFs], opTama TIFbBALIEEL 700-1050 xr/m3, 6epikriri
2,0-7,4 MIla monmuctupoa OETOHAAPBIHBIH Kypamzaapbl jKacalbll, MoAu(uKalusiIaHFaH
IIEMEHT, KYJIUIAK KOCMAChl JKOHE IOJIMCTHPOJN TYHIPIIIKTEpI MOJIIepi MEH opTalia
TBIFBI3/IBIK, CHIFBUIFAHIAFbI OCPIKTIK apaChIHIaFbl MATEMATHKAIIBIK TOYCIIUTIKTEP] aabIHIbI.

Tipek ce31ep: MOTKUCTHPOI OETOH, KYJIIIIAK KOCHACKI, OEPIKTIK, OpTAIlla THIFbI3/IBIK,
JKBUTY ©TKIBTIIITIK, TOKIPUOCHI CHUMITIEKC-TOPJIBI KOCTapiay.

Cazvinovikos, A.A. Kynuwnax Kocnaceinoazel noaucmupondemon Kypamoapul HCoHe

% xacuemmepi [Momin] | A.A. Casvinovixos, b.A. Hypawibaes, A.O. Meupmanos, A.M.
Panmaes // Mexanuka scone mexnonocusiiap / Fouoimu ocypuan. — 2023. — Ne3(81). —
£.123-128. https://doi.org/10.55956/DFHU8008

Kipicme. TMJI ramsimaaper [1-4] >koHe mwmieTesmik 3eprreyimiiep [5]
KyprisreH 3eprreynepai tannay, «YpartHUHMACy unactutythl AAK-nma marepuan
JAWbIHIAYABIH ~ JKOHE  KOHCTPYKUMSUIAPABI  CBIHAYABIH  TEXHOJIOTHSUIBIK
epeKLIeNKTepiHiH XKUHAKTanFaH Taxipudeci nomuctupon Oeronnasl (IICH) xyk
KeTeprim OeTOH XoHe TeMipOeTOH KOHCTPYKIMSIIaphl MeH OYHBIMAaphl YIIiH
MaTepuai peTiHJe KepamM3UT OCTOHMEH, YsUIbl OSTOHMEH JKOHE ipi KeyeKTi KOX
OCTOHBIMEH TEH JopekKele KOoJJaHyra OOJaTBIHABIFEIH KepceTTi. Mekemerep
TeiFe3ABIFEl D200-1000 IICH enmipyne >koHe onlapiblH KOJNJIAHy aiiMarbl TeOe
KaObIHIAp/ABl MOHOJIUTTI JKbUTy OKIIaynay, 3-KabaTThl NaHEeNbJAepAl OHIIpY,
KaObIpra OnoktapbiH enzaipy. [ICh eHaipy yIIiH TYPMBICTHIK TEXHUKA KOHE Oacka
TayapjapApl IOJHMCTHPON Opay MaTepHalIapblH MaijanaHyga e3eKTi Macesere
alfHaIFaH.

3eprTrey maprrapbl MeH daicrepi. [lomucTuponOeTOHHBIH Kypamaphl
MECT 27006-86 tamantapein eckepe oTbipbin, «TemipOeron» F3U (Peceit)
omicreMeci HeETi3iHIE TaHIAIIBI, all Kypamjaac OeiKTepIiH KaKeTTi MeJIepi
€CenTey-3KCIEPUMEHTTIK 9JIICTIeH HAaKThUTaH bl JKbUTy OKIIAyJIaFbIIIl MTOJUCTUPOI
OCTOHBIHBIH KYpPaMbIH TaHJay OOHBIHIIA OYpPBIH IKYPri3ireH 3epTTeylepiH
HOTIDKENepi eckepini [3].
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Kypoineic mexnonoeusnape A.0. Meupmanos, A.M. Panmaes

BypeiH  xyprizinreH 3epTTeylepiiH IepeKTepiHe CcyHeHe  OTBIPHII,
TeIFBI3ABIFEL  700-1000 Kr/M®  KYpBUIBIMABIK ~ IIOJHCTHPOIOETOHHBIH — HETI3ri
cUnarTaMachl OEpIKTIKTI KaObLIIaFaHIbIKTaH, KOMITO3UIIHSIIAP/IbI TAHAY KE31HIC
[IEMEHT-KYM HeMece IIeMEHT-IIUIaK MAaTPHUIACKIHBIH a3 KE€YeKTi KYPBUIBIMBIH alyFa
MYMKIHZIK OepeTiH miacTuuKansIayIbl KOcla KOIAaHbBUIIBL.

JKyMbICTBI OpbIHIAy OaphIChIHIA KOpIlay KaObIpFa KOHCTPYKIUSIIAPBIHBIH
KBUTy KOpFay KacHeTTepiH KaMTaMachl3 €TeTiH, KacHeTTepi OOWBIHIIA op TYpdi
Mapkanbl TeIFBI3ABIFEI D700-1000, sxputy eTkisrimTiri kodddummenti 0,2-0,27
Bt/m-K, canbicTeipMansl Typae koFapbl 0epikTiri kesinge (B3,5-B5 cbIFbuty Kitachl)
MOJIUCTUPOJIOCTOH/IBI ATy KBI3BIFYIIBUIBIK TYIBIPIbI.

Herisri Toxipubenep OappICBIHAA KYPBUIBIMIBIK-KBUTY — OKIIAYJIAFBIII
MTOJIMCTUPOIIOETOHHBIH KYPaMBbIH TaHJIAy YIIiH KeJleci MaTepruangap KOJIJaHBUIIbL:
MOPTIIAH/IIEMEHT, KYJIIIAK KOCHAChl, KO0IK MOJIMCTUPOII, XUMHUSIIBIK KOCIIa JKOHE
cy.

AnnpiH ana TakipuoOenaep Oapbichinaa 2,5-5,0 MM MOIHCTHPOIN TONTHIPFBILL
Ty#ipuiikrepinig Herisri  Qpaxkmuscer, 2,550 wmm  xoeme 5,0-10,0 wmm
¢dpakusuiapeiabie Kocmackl, 5,0-10,0 MM xone 10,0-15,0 MM dpakuusiapbiHbIH
KOCTIAChIH MMaiIalIaHbIM, TOTUCTHPOI OETOH YITLIEpiHiH KbICY OepIKTIri ChIHATIEI.
KoO6ikTi MONMCTHPON TONTHIPFBINILIHGIE 1 M2 GeToH KocmachiHa ImbFbiHbl 0,9m3
Kypanpl. EH Kakcbl OepiKTiK KepceTKimTepi KOOIKTI MOIHCTHPON TONTHIPFBIII
TYHipIIiKTepiHiH HeTi3ri GpakmusiceH 2,5-5,0 MM naiinanany apKbUTBI alTbIHIBL.

KupIpmielk  TacTeIH  CychIManbl  THIFBI3ABIFEL  12-18 Kr/M®  OOJIIBL.
[MonucTuponapiH TaHmaFaH GpakiusHbIH KybICTBUIBIFBI VK=40% Tyi#tipiiikrepaig
KEeYeKTLIIr xa0bIk sxoHe 50-70% xypaiiasl. MECT 9758-86 colikec craHIapTThI
wunHapaeri 20% nedopmanus kesiHzgeri ceiFbuUIFangarel Oepiktiri 0,065 Mlla
Kypazpl.

Tytkep peringe kacuerrepi MECT 10178-85 coiikec kenetin "KamObin
mement" AK III[ 400-A0 (MuHepanmpl KocHalapchl3) MOPTIAHAIIEMEHTI
NMaiganaHpUIAbl.  BepikTik KepCeTKITEpiHIH JKUBIHTHIFBIH JKOHE TaHJAIFaH
KYpaMJIapJIbIH CaJbICTBIPMAJIbl THIFBI3IBIFBIH CATIBICTHIPY HOTIKECIHIEC 0-5MM ycak
(hpakMsUTBIK KypaMmbl 0ap MHHEpal[bl TONTHIPFRINT peTiHae Exibacty3 keMipi
xKarymaH maiiga 6omraHn Ammatel XKDO-2 kym-timak kKocmackl (KIIK) tarmansr.
KIIK keOy, cychIMaibl cyp TYCTi TYHIpIIiKTI MaTepual.

KHIK-tin mamamen 60% wyn xoHe 40% nwak kypaiinel. KIHIK
TEXHOJIOTHSUIBIK, )KOHE (PH3UKAIIBIK KOPCETKIITepi: YHiHAI THIFbI3ABIFEI-1220 Kr/MS;
BUIFAIABUIBIFEL — 12%0.

28 ToyIiK jKachlH/a OEPIKTIKTIH eH YJKeH ocimi 28% - ra "[lonuruiact Ypan
Cub6 "AAK IlepBypan 3aybIThiHbIH "Penamukc T-2" eHuipici XMMHUSUIBIK KOCIIaHBI
KOJIIaHy apKbUTBI alnbiHABL. bynr KocransiH oHTainel Memnmepi 800-men 1000 Kr/m*3
JEHIHrT MaTepHaliZiblH ThIFBI3ABIFBI YINIH IIEeMEHT MaccachiHbiH 0,6% Kypaibl.
«Penmamukc T-2» XUMUSIIBIK KOCTIACHIH KOJJIaHY apKbUIBI )KacajFaH KYPBUTBIMIIBIK
MTOJIMCTUPOIT OETOH YITUIEpiHiH OEpIKTITiHIH KaTy Mep3iMiHe Toyeniniri 1-cyperre
KOPCETLITEH.

«Penamukc T-2» Kocmachl MOJUCTUPOJIIBIH IEMEHTKE KAThICThI aJIre3UsChIH
KYIIeHTeTIiHAIriMEH OaiIaHbICThl CHIFBITFaHIAFbl OEPIKTIKTI KOFapbLUIATATHIHIBIFBI
Oaiikanansl. Kocnaceis [1ICh 28 Toymikreri 6epikriri 4,8 MIla 6oica, kocnanst [1Ch
Oepikriri 6,8 MIla kypasi.

[MomucTupon OeToOH KOCHAChIHIAFbl TYTKBIP 3arThiH HakTel [111400-J10
nementtin Monmiepi 390-430 kr/m® apanbFbiHAA KaObUIIAHABL 3€pPTTENETiH
TBIFBI3/IBIK aliMaFbIHIAFbl MOJMCTUPOJ OSTOH KOCTAadapbIHBIH OapiiblK Kypamaapbl
YIIIiH cy-1ieMeHT KatbiHachkl 0,27-neH 0,37-re neiin e3rep/ii.
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Cprrputrannarsl OepikTik,MIIa

0 1 1 1 1
7 14 21 28

Kary mepsimi, Taymix
1-kocmacei3 IICB; 2-«Pemamuxc T-2» kocmackiMed I1CB

Cypert 1. Terbizapirst 1000 kr/M> KOHCTPYKIHMSIIBIK, OIMCTHPOIOETOH YIITiIepiHin
CBIFBUIFaHJIAFbl OCPIKTITiHIH KaTy Mep3iMiHe TOYeNiIiri

3epTTey HOTHIKeJIepi kKIHe O0JIapAbl TAIKBLIAY. AJJBIH ana >KYprisreH
3epTTeyNepAiH HOTHXKEIEPiH Talay HEeTi3iHAe CUMIUIEKC-TOPIIBI )KOcTap d3ipieH Il
JKoHE 0acTanKbl KOMIIOHEHTTEP/iH 9pTYPIi aMaja e3repyi OOHbIHIIIA TOIUCTHPOI
0OETOH THIFBI3IBIFEIHBIH ©3rePYiHIH MaTeMaTHKAIBIK Moaeli anbiHAb! («Pemamuke T-
2» Kocmachl 0ap EMEHT MOJIIEpi -X1, KYJI-IUIaK KOCIAChl —X2, TIOIHCTUPOI — X3)
OOJIBII OEATUIEHII.

Oprama THIFBI3IBIKKA apHalFaH KOATAIFaH MOHIEPAETi MaTeMAaTHKAIIBIK
MOJENb, KI/M°:

Pop = 700-x1+1050-x2+1000-x3 +100x1-X2+200X1 X3 +90x2-X3+9300x1° X2 X3

Opraiua THIFBI3ABIK IIETiHIH ©3repyiHiH rpaUKagblK TYPAEri YChIHBUIFaH
TOKIpHOeIepIiH HOTHXKeINepi 2-CypeTTe KeNTipiireH.
30 70

XHMHATBIK KOCHACHI HneptTi
Py : 25 75 U rom

p LIEMEHTTIH TONTBIPFBILITHIH
menwepi, % / 24 76 memuepi, %

INomucTHpON
TyftipmikTepiniy Memmepi, %
Cypert 2. ITonucTupon GETOHHBIH OPTAIIA THIFBI3BIFBIHBIH (KI/M°) HIMKi3aT
MeJepine OaillaHbICTHI ©3repy IuarpaMMachl
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Y CHIHBUTFAaH MaTeMaTHUKAIIBIK MoIehb yImiH @umep kputepwmidi 0,95. HakTor
IepekTepMeH Koppersaius kKoaddunuenti r = 0,998. [Nomuctupon 6eron yiriiepi 1-
KecTele KeNTIPUITeH KeJecl YThIMABI KypamMaapaa ®acajibl.

Kecre 1
Kyn-mnak kocnacblHAaF! HOTUCTUPOIOCTOH KYpaMIaphbl
Peri | Marepuanmap Ommrem OPTYPJIi THIFBI3ABIKTAFBI
aTamysl Oipairi TTOJTCTHPOOETOH YIIIiH IIBIFBIH,
Kr/m°
800 900 1000
1 M400TTL] KT 390 410 430
2 KIIK KT 290 320 350
3 KIIT M3 0,95 0,95 0,9
4 Penmamuxc KT 2,34 2,46 2,28
5 Cy b 159 183 229

Kocna kypaMbIHa KyJIIILIaK KOCHACKIH €HT13y MOPJIaHAIEMEHTTIH IIbIFbIHBIH
30% neitin yHemMaeyre MyMKIiHJIIK Oeperi.

Kogranran moHzepaeri KyOHWKTIK CHIFBUTY OEpIKTITiHIH MaTeMaTHKAIBIK
moneni, Mlla:

Reu=2,0x11t7,4x214,2X3- 3,6X1-X21+2,8x1-X3- 0,8X2-X311,67X1°X3 - 4,2 X1X2'X3

CeiFpUTFaHIaFbl  OCpIKTIK  HICTiHIH  ©3repyiHiH rpaduKanblK —TYpAeri
YCHIHBUIFaH ToXipHOenepAin HOTHXeTepi 3-cyperte KEeJTipiJireH.
YmOypsluTapAplH CHIPTKBI KarblHAA Maccackl OOWBIHIIA % TMONUCTUPON OETOH
KOMITOHCHTTEPIHIH MOJIIepi KepceTuireH. MoJenblli CTaTHCTUKAJBIK ChIHAY
kesinge @umep kpurepuiti 0,97, am  HaKTBl JCPEKTEPMEH KOPPEISIH
koadpurmerti 1=0,997 Gonmpl.

30, 70

XHMHATBIK KOCTIACH

Dap nemerTTiH
Memmepi, % /

. TONTHIPFEINITHIH
75 \ Memmepi, %

IMomctapon
TYHipIIiKTepiHiH Memnmrepi, %o

Cypert 3. [Tonuctuposn 6eTOHHBIH ChIFbUTFaHaFbl 0epikTikTiH (MIa ) mukizat
MeJepine OaiyIaHBICTHI ©3repy AuarpaMMachl

126



I SSN 2308-9865 (print) Mexanuxa scone mexuonozusinap /

I SSN 2959-7994 (online) Founoimu sicypuan 2023, Ae3(81)

KOHCTPYKIUSITBIK TOIUCTUPOIOCTOHHBIH CHIFBUIFAHJIAFbl OCPIKTIK IICTiHIH
Rewr OpTamma THIFBIBIBIFBIHAH Yop TOYCJAUTIKTI 3€pTTEy HOTIDKEIepi 4-cyperrte
KOPCETIJIreH JKOHE perpeccus TEHACYIMEH OJIIIEeMCi3 maMaia CUNaTTaIFaH:

R ChIF = 014+O’0086 Yop- (1)

AWTa KeTy KepeK, KYPbUIBIMIBIK ITOJHUCTHPOIOCTOHHBIH OEpIKTIri OHBIH
OpTaIla THIFBI3/BIFBIHAH CHI3BIKTHIK OAHIaHBICTB OOTATHIHIBIFBI AHBIKTAIIBI.

Cyper 4. KypbUIbIMJIBIK TIOJTHCTHPOIOSTOHHBIH CHIFBLTY KE31HJIET1 OepIKTiK
mieriHiH (Reyy) OHBIH THIFBI3ABIFBIHAH (Y) TOYEIIUIITI

KopsiTbinabl. CuMIUIEKC TOpIay jxocnapiay oaiciMeH Moau(uKasiaHFaH
LIEMEHTTIH, KYJIIUIAK KOCIACHIHBIH KOHE TOJUCTUPOJ TYHIPIIIKTEPiHIH MOJIIIepiHe
OaliMmaHBICTBI OpTallla THIFBI3NBIK TI€H CBHIFBUIFAHAAFBl  OEpIKTIKTIH e3repy
Juarpammanapsl anbiaael. Kynniak kocnacsin naiinananymen 700 kr/m3-ten 1050
Kr/M3-Ke JEHiHTI THIFBI3IBIKTAFbI IOMMCTHPOI OETOHHBIH CHIFBLTY GepikTiri 2,4-7,2
MIla kypansr. Kymmutak xocniacer [ICB-HBIH opTama THIFBI3IBIFBIH TOMEHETIIL,
30% neliiH IEMEHTTi YHEMICH/II.
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A.A. CarbiHabikos?!, B.A. Hypabibaes?!, A.O. MenpmaHos?, A.M. Pantaes?
Tapasckull pecuoHansHelli yHusepcumem um.M.X.[lynamu, 2.Tapas, Kasaxcmax
COCTABbI 1 CBOCTBA NOJIMCTUPONIBETOHA HA 30/10LLUTAKOBOW CMECHU

AHHOTaumA. Pa3paboTaHbl cocTaBbl NOANCTUPONOETOHOB Ha 30/10WWAAKOBOW CMeCH
cpenHel naoTHocTM 700-1050 Kr/m3,npoyHocTbio Ha ckaTue 2,0-7,4 MMa M noay4eHbl
MaTeMaTUYECKME 3aBUCMMOCTU USMEHEHUSA cpeaHel NNOTHOCTU U MPOYHOCTU Ha CxKaTue oT
cogepXaHua MOAMOUUMPOBAHHOIO  LEMEHTa, 30/0W/IaKOBOM CMecU W rpaHyn
noanctuponbeToHa.

KnioueBble cnoBa: noanctMponbeToH, 3010LWW1aKoBaA CMeCb, MPOYHOCTb, CPeaHAR
NAOTHOCTb, TEM/IONPOBOAHOCTb, CUMMNJIEKC-PELLETHaTOe NNaHUPOBAHMNE SKCNEPUMEHTA.

A.A. Sagyndykov?, B.A. Nurlybayev!, A.O. Meirmanov?, A.V. Raptaev?
1M.Kh.Dulaty Taraz Regional University, Taraz, Kazakhstan

COMPOSITIONS AND PROPERTIES OF POLYSTYRENE CONCRETE
ON ASH AND SLAG MIXTURE

Abstract. Compositions of polystyrene concrete based on an ash-slag mixture of an
average density of 700-1050 kg/m3 with a compressive strength of 2.0-7.4 MPa have been
developed and mathematical dependences of changes in the average density and
compressive strength on the content of modified cement, ash-slag mixture and polystyrene
concrete granules have been obtained.

Keywords: polystyrene concrete, ash-slag mixture, strength, average density,
thermal conductivity, simplex-lattice experiment planning.

References
1. Sokov V.N. Construction of complex steam, heat and waterproofing polystyrene
concrete [Konstruirovanie kompleksnyh paro-, teplo- i gidro-izolyacionnyh
polistirolbetonov]. Moscow: MGSU, 2015. 200 p. [in Russian]
2. Ibragimov A.M., Titunin A.A., Gnedina L.Yu., Labutin A.N. Polystyrene concrete in

industrial and civil construction [Polistirolbeton v promyshlennom i grazhdanskom
stroitel'stve] // Building materials [Stroitel'nye materialy]. 2016. No. 10. P. 21-23. [in
Russian]

3. Rakhmanov V.A.Heat-efficient enclosing structures of buildings using polystyrene
concrete developed by the Institute "VNIIZHELEZOBETON" [Teploeffektivnye
ograzhdayushchie konstrukcii zdanij s ispol'zovaniem polistirolbetonov,
razrabotannyh institutom «VNIIZHELEZOBETON»] // Industrial and civil construction
[Promyshlennoe i grazhdanskoe stroitel'stvo]. 2017. No. 2. P. 9-18. [in Russian]

4, Uglyanitsa.V.,Mashkina.A.,BerdovG.l.,Uvarov V.B. Fine-dispersed mineral admixture
modified polystyrene concrete // International Journal of Applied Engineering
Research, 2015. T.10. No.15. P. 35428-35430.

5. Herki B.A., Khatib J.M., Negim E.M. Lightweight Concrete Made from Waste
Polystyrene and Fly Ash // World Applied Sciences Journal, 2013. No.21 (9). P. 1356-
1360.

128



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

I SSN 2959-7994 (online) Hayunblii scypnan 2023, }3(81)

MPHTH 67.09.31

A.T. Kuprusbaes | ©

Kano. mexn. nayx, ooyenm

Y

ORciD | https://orcid.org/0000-0007-3134-4913
Eepasuiickuii nayuonanvuwiii ynueepcumem um. JLH. I'ymunesa,

2. Acmana, Kazaxcman

e~

akpan.kyrgyzbayev.13@mail.ru

https.//doi.org/10.55956/K L JY 8768

KAOJIMH 1 ITOJIEBOIINATOBOE CbIPBE IJIAA
IMPOU3BOJCTBA TOHKOU KEPAMUKH

AnHotanus. M3y4eHbl GU3MKO-XUMHUYECKUE MPOILIECCH IIPH HarpeBaHHii KaoJHHA B
uaTepBane Temreparyp 100-1250°C. [Ipu HarpeBe KBapiieBOH (hpakiMu IO TEMIIEPATypHI
660°C na xpusoit JTA nposBiseTcs OAuH SHAOTEPMUYECKHH 3QPEKT ¢ MAKCUMATIbHBIM
pasButueM npu 570°C, KOTOpBIH OTpaskaeT mpespaileHue Moaudukanuu ksapua p-SiO; B
MOJU(UKALINIO a-SiOy. HccnenoBansl XMMHUKO-MUHEPAIOTHIECKUH COCTaB,
TEXHOJIOTHYECKHE CBOWCTBA KAOJMHA, IIOJICBOIINATOBOTO CHIPhS M JaHa OLEHKAa HX
NPUTOJHOCTH B TPOW3BOJCTBE CAHWUTAPHO-TEXHMYECKOW KEPaMHUKH, KEpaMOTpaHWTa H
00JTMIIOBOYHOM KepaMHUKe.

KaloueBble cj10Ba: KaojMHBI, IIOJICBOLINATOBOE CHIPhE, IErMAaTUT, KBapll-
TIOJIEBOLINATOBOE ChIPbE, TOHKAsI KEpaMHKa, TOMOJ, IIUTUKEP, CYILIKa, O0XKUT .

Kupaeuzbaes, A.T. Kaonun u nonegownamosoe cvipbe 0.1 Npouso0Cmea moHKol KepamuKy
% [Texem] | A.T. Kupaus6aes, // Mexanuxa u mexnonozuu / Hayunwiii scypran. — 2023. —
MNe3(81). — C.129-135. https://doi.org/10.55956/KLJY8768

Beenenne. KaosuHbI ¥ TOJNEBOIINATOBOE ChIPhE SIBIISIOTCS HOOXOIUMBIM
CBIPHEBBIM KOMIIOHEHTOM TPH MPOU3BOJCTBE TOHKOW KEPAMHUKH: CAHTEXHUYESCKUX
U3JICNIUN , KepaMOTPaHUTA ¥ OOJUI[OBOYHON KEPAMUKHU.

Ha Ttepputropuun PK umeroTcs Tpu MECTOPOXKACHUSI KAOJIWHOB, B TPYIIIE
pa3padaThiBaeMbIX — AJIEKCEEBCKOE .

bamancoBeie 3amacel 1o kareropun A+B+C, AneKCeeBCKOTO KaojuHA
COCTaBJISIIOT OKoja 60 MIIH. TOHH. AJIEKCEEBCKHU KAOJWH HECKOJIBKO CXOJEH C
IMpocsiHoBckuM  (YKpawuHa), HO HaIHMYUE THAPOCIIOJbI TOBBIIIACT HEMHOTO
cojiepkanue okcuaa Kamus [1].

YciaoBusi W MeToAbl MccJenoBaHmsi. VccienoBaHue KaojiuHA U
MOJICBOIIINIATOBOTO  CHIPhSl MPOBOJIMIN C IOMOIIBI XHUMHUYECKOTO aHAaJM3a,
pentrenodazoBoro u aUdQPepeHInaTLHO-TePMUYECKOro aHanmm3a. CMmecu st
MOJIyYEHHUS] KEPaMUYEeCKHX IUIUTOK TOTOBWIM NUIMKEPHBIM crocobom. I[locne
B3BCILMBAaHUS CHIPHEBBIC MAaTEPUaIbl MOABEPTaId COBMECTHOMY MOKPOMY TIOMOJTY
B 1a00POTOPHOH 11apoBoii MenbHUIIE ¢ (HapPhOPOBBIMU IIAPAMH TIPH COOTHOIICHUH
mapel: Marepuan 1:2 mpu BraxHocTH 48-50% c m00aBKOW 3IEKTPOJIUTOB:
KaJILIIUHUPOBAHHOM COBI M HUAKOTr0 cTekia B kosndecte 0,1-0,2%.

W3 MmoOAroTOBICHHBIX CHIPHEBBIX MAaTEPHUANIOB TMOJIYYalld MPECcC-TIOPOIIOK
BIQKHOCTBIO 5-7% B cymmibHOM mmkady rpu Temneparype 105-110 °C. Iliutku
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pasmepom 150x150x5 MM mpeccoBaiy Ha THIPABIHYECKOM Tpecce MpH YAeTbHOM
napnennn 22-24 MIla. OcrtaTo4yHas BIQXHOCTh IUTUTOK TIIOCTE CYIIKH B
paauanuonHol cymuike cocrapisuia 0,3-0,5%. OGXUr Herlla3ypoBaHHBIX TUIMTOK
OCYIIECTBISUT B My(eNbHON Teun mpu MakcuMmainbHoW Temmepatype 1000°C B
teuenne 42-50 mun [2].

PesyabTaThl  ucciaegoBanuii u ux  obOcyxaenme. CoepikaHue
OKpAaIlMBaIOMIUX OKCHIOB B KaoiuHe coctaBiser 0,1-1,1% . IlopuctocTts mocie
obxwura mpu 1250°C mocturaer 11%, oraeynopaocts 6onee 1730°C. Kaoxuas! o
uBeTy Oenble, cepoBaro-Oenble H JKUpPHbIE Ha oulynb. llo pa3mepam
mpeo0IaJarouX BKIFOUSHUH HCCIIeIyeMOe CHIPhE OTHOCUTCS K TPYIINE ¢ METKUMHU
BKIHOYEHUsIMU. Uucino mnactuuHocTd — 5,7. BosmymHas ycaaka KaoJIHHOB
MecTopoxkaenus — 5% [1].

Kaonun umMeer momumuHepanbHblid cocTaB. OCHOBHBIMHU (a3aMH KaoJIMHA
TecyaHor (PaKIuu SBISETCS KBapIl, IMOJCBOW INMAT, THApocTona. I muHucTas
JacTh KaoJMHA TpecTaBicHa KaonwHUTOM (puc. 1), ¢ HEOOIBIION MPUMECHIO
ruapociobl (3H103¢GGeKT Ha KpuBoil Harpeanus npu t=140°C, puc. 2).

XX - KaOJIMHUT; V - THAPOCII0AA; U - KBApL; O - MOJIEBOM IIIIaT

Puc. 1. Pertrenorpammsl rmuaucToi (< 0,001 MMm) - 1 1 necuanoit (> 0,05 mm) - 2
¢pakuuii kKaonuHa AJEKCEEeBCKOI0 MECTOPOXKICHHUS

Puc. 2. JlepuBaTorpaMma IrITMHACTON YacTH KaOJIHHA
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MUKpOCKOITMYECKHE UCCICIOBaHUS KaOJUHA B MPO3PAaYHbIX HUIM(aX TaKKe
MoKa3anu, 4Tto ocHoBHasg ero macca (70-90%) crmokeHa MenKo4enryHdaTbiM
KaoOJIMHUTOM C TpHuMecklo ruapocmonsl (5-20%). Hermmactuueckuii marepuan
NPEACTaBICH OCTPOYTOJILHBIMU H C1a00 OKaTaHHBIMH 3epHaMU KBapia U TOJIEBOro
mrmarta [1].

IIpu HarpeBe kBapieBoii Gppakuuu 10 Temmeparypsl 660°C ma xpuBoit [JTA
NpPOSIBISICTCS OAMH SHAOTEPMHUYECKHN d(PPEKT ¢ MaKCUMalIbHBIM pa3BUTHEM IpU
570°C, xoTopelii OTpakaeT mpeBpamieHne Momudukanuu keapua B-SiO; B
moudukanuio a-SiO; (puc. 3)

dOTA /(mkB/MrimmR)
Tr % OTA /(mkB/mr)
[1.1] Kos3aneuxo keapy uex. np.15 04 04 2016.ngb-553 T 3K30 | 0.00
L
10154y _—_—_—_.
0.02
-0.05
101.0 i ~ N 0.00
Muk: 569.7 °C -0.10
-0.02
100.5
|
{ -0.04
I -0.15
|
100.0 1/
-0.06
-0.20
100 200 300 400 500 600
Temnepartypa /°C
Fnaswe  20160de11 0348 Monesosarens: Administrator Kossanewxo xsapy wex. np 15 04 04 2018 ngbetaa
MpuBop : STA 440F3 Almaty ®ain : CANETZSCH eapu wex. np.15 04 04 2016.ngb-s53
[Mpoexr - Si02 O6pazew : np.15, 100 par Mpoboneps TN : DTATGS/5 TT xopp./AMan. u3mep. : 000/35000 war
Koo ofpasua: Keapu wosoms. Marepuan : sio2 Pesumiman uamep. : QTA-TT / Ofpasey [LCK kopp.Janan. uMep. : 000/
|RaTalapems :  04.04.2016 0:51:45 | Gain koppekumm : CermenTe: : "2 Ljukne npeasspur. namep-a: DxBa
NMaBopatopus : Almsty Teun. kan Daine: wyscr. : Kanubpoaka 24 04 2015 ngb-ts3 | SENSZERO EXX | Twrens : DTAITG crucible AI203
Gnepatop:  Mapuna Ananazon : 26/10.0(Khawm)iB820 : Aril— A

Crsdonn npospammntin oBecnevenuen NE TZSCH Profeus

Puc. 3. lepuBarorpamma, mosryueHHast B IpoIlecce HarpeBa KBapIieBOn (paKIim
no Temmepatypsl 660°C

XuMHYeCKU cocTaB IerMaTtutoB, %: Si02 59,53-76,73; A1,03 12,24- 18,17,
Fe-0O3 0,34-3,09; TiO2 0,03-0,67; FeO 0,46-4,88; CaO 0,25-3,3; MgO 0,15- 3,16;
MnO 0-0,15; P20s 0,01-0,29; SOs 0,14; K20 0,75-2,27; Na.O 3,69-9,03.

BrisiBneno 160 nermarutoBbix >kuil Kapacailckoro MecTOpPOXICHHS B
MyromxapckoMm paiioHe AKTIOOMHCKOH o0iacTH. 3amachl MOJIEBOTO IIMAarta 1o 8§
TIErMAaTHTOBBIM KMJIaM cocTaBisioT 139,4 teic. M3[2].

[lo MuHEpaNmOTMYEeCKOMY COCTaBy TpPeoOJIafaloT  IUIATMOKIJIA30BbIE,
MHUKPOKJIMH-TIJIATMOKJIa30BbIe Pa3HOCTH. X MMUYECKHI COCTaB IErMaTuToB, % : SiO2
67,12-87,09; A1.034,71-20,67; Na.O 3,13-10,09; K-0 0,001-3,13; Fe-03 0,05-0,11,
Ca0 0,81-3,71.

Martepuransl KBapl-NIOJIEBOIINATOBBIE BbIMyckaeT benoropckuii 'OK 1o
I'OCT 13451 wmapku KIIIIC-0,2-11,5 u KIIIC - 0,2-14,0. Tpeboanwus,
NpebsBIsieMble K KBapI-MIOJICBOINATOBBIM MaTepuaiaM, 1 GakTHICCKUEe TaHHbIC
npuBeeHbI B Taduue 1 [2].

131



Cmpoumenvhvie mexnono2uu A.T. Kupeuszbaes C.129-135

Tabmuma 1
XapakTeprucTHKa KBapII-TI0JIEBOIIIIATOBEIX MaTepraioB bemoropckoro 'OK [2,3]

Hanmenosanue TpeboBanus 'OCTa DakTUUECKHE [T0KA3ATEIIN
KOMIOREHTOB  IRTIIIC 0.2-[KITLIC 0.2-| KIILLC 0.2-11.5 | KIILIC 0.2-14
115 14

Fe0s <0,8 <0,2 0,5-0,15 0,5-0,15
A1203 >11,5 >14,0 11,5-13,0 14-15
NaO+K>0 >7,0 >9,0 7-8 9-11
SO, <80,0 <75,0 76-79 73-75
BraaxxnocTs <1,0 <10 <10 <10

Kpymnocts + 0,63 <50 <5,0 34 34

MuHepanbHbld M XUMUYECKUHA COCTaB KBaplL-MOJEBOLIMATOBOTO ChIPhA
CIIOXHBIN (Tad. 2).

Tabnuua 2
MuHepanbHbIi 1 XUMHUYECKHH COCTaB KBAPL-II0JIEBOIINATOBOIO ChIPbS

KBapi 37,90 SO, 78,8 NaOs 0,03
MUuUKpOKINH 13,27 A1.03 11,81 TaOs 0,02
AnpoUT 48,34 Fe0s3 0,2 Sn0, 0,045
Bbuotur 0,013 MgO 0,03 Ca0o 0,23
CrorymeH 0,461 K20 2,53 Nax0 59
Typmanux 0,007 - - - -
Cynbdunst 0,009 - - - -

[onmy4aroT KBapI-TOJIEBOIITIATOBOE CHIPhE CHOCOOOM  (IoTanmu Tpu
nepepadOTKe  TaHTAIO-OJOBSHHBIX  pyld.  KBapu-mosneBommnaroBoe  ChIpbE
mpeacTaBisieT co0oil Chly4nii MaTepuan 0eoro mBera ¢ KpynHocthio 3epeH 0,1-
0,63mm. B cootserctBun ¢ 'OCT 15045-78 muist kepaMU4ecKoi TPOMBIIUICHHOCTH
MIPUTOAHBI MOJIEBBIE MMAThl, B KOTOphIX cyMmMa K2O+NaxO nomkHO ObITh HE MeHee
12 % u KBapI-MIOJICBOIIIIATOBbIC MaTepUalbl CyMMOH wienoyeil He meHee 7% [1].

Kgapu-nnoneBommaroBoe  coippe  bucemO0aeBCKOro  MECTOPOXKIEHUS,
pacnonoxkerHoro B Kazaxctane, moka HE HCIOJB3YyeTCsl B KEPaMUYECKOU
MPOMBIIIJICHHOCTH.

KoHueHTpaThl mOMy4eHsbI IMyTeM 000TaleHUs Py/Ibl, IPEJICTABICHHON KOPOi
BBIBETPUBaHUSI MUKPOKJIMHOBBIX TPAHUTOB.

[IpoOb1 mpexncTaBnsAOT COOOH TOHKOTUCIIEPCHBIM KaMEHHCTBHIH MaTepHuai
CBETJIO-CEPOro IIBeTa (KBapLEBbI KOHIEHTPAT) U OEI0ro CO CIerka >KeITOBaThIM
OTTEHKOM (ITOJICBOIIITIATOBBIA KOHIIEHTPAT).

B pesynpTare MHKpPOCKONMYECKHX HCCIEJOBAHWN YCTaHOBIEHO, 4YTO
MIOJICBOLLUMATOBBIM KOHIIEHTPAT COCTOMT M3 dvacTul pasmepoMm 10...120 mxm.
[IpeobnanmatonmumMu  ABJISIOTCS 3epHA pasmepom 25..80 Mrm. Pasmep 3epen
KBapIeBoro koHmeHrtpara cocrasiser 20...180 MKM, B OCHOBHOM Ipeo0iafjaroT
yacTulel pazmepoM 30...100 MxmM.
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OnpeneneHne rpaHyJIOMETPUYECKOTO COCTaBa KOHIIGHTPATOB, MPOBEIECHHOE
CHUTOBBIM CITIOCOOOM B cooTBercTBHM C TpeboBanusmu ['OCT 7030-75 u I'OCT
22551-75, mokasano, 4TO KOHLEHTpAaTbl MMEloT Oojee MenKuil (paKuUOHHBIN
COCTaB 10 CPAaBHEHHIO C MCIIOJIB3YEMBIMHU B HACTOSIEE BPpeMs MaTepHaiaMu.

Tak, 65,3% xBapieBoro KOHIIEHTpara MpoxomuT depe3 cerky Ne 01, a
kBapieBoro necka - 0,88%. [Ipu atom octaTok Ha cetke Ne 08 y mecka coctaBmisieT
99,3%, a KBapIeBBI KOHIIGHTPAT MPOXOAMWT Yepe3 ATy CETKy 0e3 ocratka. Y
TMOJIEBOIIITIATOBOTO KOHIIEHTpaTa ocTatok Ha ceTke Ne 0063 cocraBnser 62,8%, a 'y
0enoropcKoro MoJIeBoro mmara (mocjie oerynHoro nomona) - 86%.

Criek moJyieBOLINAaTOBOTO KOHIIEHTpaTa MpH oleHke ero no meroauke I'OCT
7030- 75 naet CTEKIOBUAHBIN PacIiaB cCEpOBATOTO LIBETA.

[MoneBommaToOBbIi KOHIEHTPAT MPEACTaBICH B OCHOBHOM MHKPOKIUHOM
(74,2%), ansbutom (21,9%) u anopturom (3,8%). KBapueBsiii KOHLIIEHTpAT CIIOKEH
3epHaMH KBaplia ¢ IPUMECHIO SAMHUYHBIX 3EPEeH TOJICBOTO mimaTa [1].

nddepennnansasie TepMorpaduuecKie HCCISAOBAHMS TOJIEBOIIIIATOBOTO
U KBapIeBOrO KOHIICHTPATOB MOATBEPIMIN TPUHAISKHOCTh WX K THIIMYHO
TIOJICBOLINATOBBIM U KBAapILIEBBIM MUHEpaiam [4-5].

[TpoBeneHHbIE MCCIEOBAHMS MTOKA3AIN, YTO PoOa KBapLIEBOTO KOHIICHTpaTa
oreuaeT TpedoBarmam ['OCT 22551-77 u coorBercTByeT Mapke b-100-1, a mpoba
MOJICBOINIATOBOrO KOHIeHTparta - TpedoBanusiM ['OCT 7030-75 U COOTBETCTBYET
mapke [THIM 0,3-3. TIpu 3TOM KanueBblii MOAYJb MOJIEBOIINATOBOTO KOHLIEHTpaTa
paBeH 4,15, 9T0 HaMHOTO BBIIIE, YeM Y TPAAUIIMOHHO MPHUMEHSEMOTO CHIPHS (Y
6esoropckoro mosesoro mmata 2,0...2,2) [1].

OIBITHBIE MAacCChI A1 KE€paMOorpaHuTa IrOTOBUJIM B HIAPOBBIX MCEJIbHUIIAX
Mokporo nomona. [Tomon oromaronux (¢ qob6asneHreM 5% IIIUHbI) TPOBOAMIH 10
ocratka 0,8...0,9% Ha cetke Ne 0045, ocite 4ero 100aBIsIH TIMHICTHIC MATEPUATHI.

I'oTOBBIN KEpaMUUECKHN LIIMKEP UMEJI OCTATOK HA TOW K€ CETKE B Ipeenax
0,4...0,5%.

CBoiicTBa OMBITHBIX 00PA3IOB KEpaMOTPAHUTA OTIPEICISITN HA CTAHAAPTHBIX
o0Opa3uax, HM3rOTOBIEHHBIX corjacHo  TpeboBanusm [OCT  20419-75.
MakcumanbHas Temneparypa ooxura 1250°C.

HccnenoBanus mokazan, uto Gappop cOCTaBa MMEET BBICOKHE (DHU3HMKO-
TEXHUYECKUE XapaKTEPUCTUKH.

[eTporpaduueckMu HMCCICIOBAHUAMH YCTAHOBJIECHO, YTO MHUHEPAJIbHBIHN
COCTaB U CTPYKTYpPHBIE OCOOCHHOCTH OMBITHBIX OOPAa3llOB CXOMHBI C 0Aa30BBIM.
OCHOBHBIMH COCTABIISIFOIMMK OTBITHOTO (apdopa SIBIAIOTCS KBapll, MYJUIHUT,
cteks10. CTeneHb MyJUIMTHU3AIIMHU ONBITHOTO (hapdopa COOTBETCTBYET 0a30BOMY.

3akawuenune. Takum 00pa3oM, 00OTralllEeHHbBIC KAOIUH, TOJICBOIINATOBbIA 1
KBapIIEBbI KOHIEHTPAThI MeCTOPOXKIeHH PK MOryT ObITh PEeKOMEHIOBaHBI IS
MCIIOJIb30BaHMsI B TPOU3BOCTBE CTPOUTEILHOTO hapdopa.
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MAarucTpa TeXHH4Yecknx Hayk. — Tapas, 2014. — 62 c.
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Mamepuan nocmynun ¢ pedaxyuro 06.09.23
A.T. Kbipfbi36aes
J1L.H. Tymunee am. Eypa3zua ynmmeiK yHugepcumemi, AcmaHa K., KazakcmaH
KYKA KEPAMUKA 6HAIPICIHE APHANFAH KAOJIUH XKXOHE AANA LWWNATbI LUXKI3ATbI

AHparna. KaonmHai 100-1250°C temnepatypa apanbifblHOA Kbi3Ablpy KesiHAaeri
du3MKa-xMMMANbIK npouectep 3eptrengi. Keapu ¢pakumacbiH ATA KucbiebiHaa 660°C
TemnepaTypafa JAeWiH KbizgblpraHaa, [B-Si02 kKeapu moauduKaumacbiHbiH — a-SiO:
moandmUKaLMACbiHa aliHanyblH KepceTeTiH Makcumangbl gamybl 570 °C 6onatbiH 6ip
3HA0TEPMUANDBIK dcep Nainga 6onasbl.KaoONMHHIH,LANANbIK WNAT WWKI3ATbIHbIH XMMUANbIK-
MWHEPANOTUANDBIK, KYPaMbl, TEXHONOTUANDBIK KacueTTepi 3epTTenin,onapAblH, CaHUTapPAbIK-
TEXHWKANbIK KepaMuKa, papdopaaH KacanfaH OylbiMaap MeH KanTamasblK KepamuKa
eHAipiciHae *Kapamabl/iblfbiHa baFa bepingi.

TipeK ce3aep: Kao/MHAEP, AaNa WNATbl WWKi3aTbl, NErMaTUT, KBapL-4ana wnaTbl
LUMKi3aTbl, }KYKA KEpAaMMKa, YHTAKTay, WANKep, KenTipy, Kynaipy

A.T. Kirgizbaev
Eurasian National University named after L.N. Gumilyov, Astana, Kazakhstan
KAOLIN AND FELDSPAR RAW MATERIALS FOR THE PRODUCTION OF FINE CERAMICS

Abstract. Physical-chemical processes have been studied when kaolin is heated in
the temperature range of 100-1250°C. When the quartz fraction is heated to a temperature
of 660°C, one endothermic effect appears on the DTA curve with a maximum development
at 570°C, which reflects the transformation of the B-SiO2 quartz modification into the a-SiO2
modification. The chemical and mineralogical composition, technological properties of
kaolin, feldspar raw materials are investigated and their suitability in the production of
sanitary ceramics, porcelain stoneware and facing ceramics is assessed.

Keywords: kaolins, feldspar raw materials. pegmatite, quartz-feldspar raw materials,
fine ceramics, grinding, slip, drying, firing.
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BA3AJIBT TAJIIBIKTHI KOBIK BETOH

Annarna. Ke0Oik OCTOHHBIH TEXHOJOTHSUIBIK JKOHE (DU3UKAIBIK-MEXaHUKAIBIK
KAaCHETTEpPiH AUCIEPCTI apMaTypaMeH, COHbIH iIIiHAe 0a3abT TANIIBIFBIH KOJJaHY apPKbLIbI
XKakcapTyra 0ojajpl. ApanacTelpy yaKbITBIHAH )KOHE CY-IIEMEHT KaThIHACBIHAH JTUCTIEPCTi-
KYIICHTUITCeH KO0IK-0CTOH KOCHANApPhIHBIH KO3FAIFBIINTHIFBIHBIH ~©3TePyiH 3epTTey
HOTHXKeJIEPT  YChIHBbUIFAH. ThiFbi3abirsl  600kr/M®  aucnepcTi-apMaTypaiaHFaH — KeOik
OETOHHBIH Uiy Ke3iHJeri OepiKTiri xoraps! 1merine Ko xetkiziai (1,3MI]a neiiin).

Tipek ce3nep: 6a3anbT TANIIBIFBI, TAIIIBIKTH KOOIK OCTOH, TEXHOJIOTHsI, MOJICIIBCY,
JMCIEPCTI apMaTypa, Cy-IIEeMEHT KaTbIHACHI.

Cazbinovikos, A.A. bazanem manuvikmol kobix 6emon [Momin] | A.A. Casbinovikos, B.A.
/ Hypnwibaes, A.O. Meupmanos, E. JKannap // Mexanuxa scane mexnonocusnap / folnvimu
arcypran. — 2023. — Ne3(81). — 5.136-142. https://doi.org/10.55956/GOKU4360

Kipicne. XKbuty oKimaynarsi ysuibl 0TOH TEXHOJIOTHSICHIH XKETUIAIPY 3aybIT
JKarjaliplaaa oprama TeiFb3abFsl S00Kr/M3 neitinri, keicy Oepikriri 0,4...0,6 MIla
xoHe xbUTy etkizrimTiri 0,065-0,07 Bt/MK neitinri OyibIMaapabl TYpPaKThl aayra
OarbITTaNFaH.

Byn enimHiH e3iHiKk KyHBIH 40%-1aH acTaM TOMEHIIETYTe, )KBUTY THIMIUTITIH
apTTBIpyFa MyMKiHIiK Oepeni [1-2]. OneMuik ToxipuOene >KbUTy OKIIAYIIaFbIIIl
Ke0iK OCTOHBIH KOJIIaHYbIH MbIcaibl 1975 sxbuinan Oepi anemuin 40 eniHge ko0ik
0ETOH TEXHOJIOTHACKHIH eHTi3reH Hemic "Heomop" dhupMackiHBIH ©HIMIEPI KOJIaHy
TankaH. byn koHe ockiFaH yKcac TexHomorusuiap ['epmanms, Isermms, AKIL,
Onryctik Kopes xoHe T. 0. enjiep/ie KeH TapajFaH.

«Heomop-6eToH» — UEMEHTTeH, KYMHaH, CyJaH >KOHE aKybl3 KeOik
KOHIIEHTPATHIH KOJIJIAHY apKbUIBI TY3IIT€H KOOIKTEH TYpaThH epiTiHIIHI KaTanTy
HOTHXKECIHJIC aJbIHFaH KCHUI YsUIbl OCTOH. BeTOHHBIH OEpiireH THIFbI3bIFbIHA
KOMIIOHEHTTEP/IiH apaKkaThIHACKIH ©3TepTy apKbUIbl KOJ skeTKizineni. LaTeipaapast
okmaynay yuiH «Heomop-0eTon» KonaHbUIFaH MBIHAAFaH YIJIEp MEH KYpbUIbICTap
canbIHIbl (OETOHHBIH OpTaIa THIFI3ABIFEL 80-400 kr/M3), sxepaeri 60¢ OpbIHIAPIBI
TOJNTHIPY YIIH (6HIIPIITeH HIaxTanap, Kopi3 xyhenepi skoHe T.0., (ThIFbI3AbFLl 600-
1000 kr/m®), xaOblpra OJOKTApbIH, IUIMTaTap MEH MNaHEbAEPIi Jkacay YIIiH
(TerFp3aBIEs! 700-1400 kr/m3).
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"MUHEPAJI" KAK (Vkpauna), HUNUCM (Kues k.) xxone Kues FTY-men
OipneckeH 3epTTey HoTWXKenepi OoibiHmA [3] 6a3ambT TaNIIBIFEIH OETOHAAPIBI
apMmarypanay YIIiH KOJIJaHy OJIapJbIH MapKaiblK Oepiktirid 30% -Ke apTThIpyFa,
0CTOH KOCIIAaCBhIHBIH KabarTapra Oemninyin 40% neliiH ToeMeHIeTyre, OacTarKbl JKoHe
COHFBI KaTalo YakbITHIH 25% - Fa KICKapTyFa MyMKIHAIK Oepesi. ba3zanbT Tammbrst
cinTire Te3iMIi XKoHe OeTOHIA BIIBIpaMaiiIbl.

ABTOKIIaBCBI3 KO0iK OeTOHAapbl eHIipicTe SHEprus IIBIFBIHBI a3, Oipak
JKOFaphl IIery >KoHe TOMEH OepikTik ojapasl KYpbUIbICTa THIMCI3 eremi. Kebik
OeTOHAAPBIH CHHTETHKAJBIK TAIIIBIKTAPDMEH TUCTIEPCTI HBIFAWTY aBTOKIABCHI3
Ke0ik OeTOHAapbIHA TOH KEMILLTIKTEPi )KOFa MyMKiHIik Oepeai. COHbIMEH Katap,
KoOIK OCTOHMAPBIHBIH JUCIEPCTI apMarypackl OyJl MaTepuanmapra Oipkarap
KOCHIMIIa OH Kacuerrep Oepemi (1-kecte), aram alTkanma OepikTiri
YKOFapbLIAIl,as3Fa TO3IM/ILTIT KOFaphI )KOHE JKbLTY OTKI3TIIITIrT ToMeH e i [4-5].

Kecrte 1
Benrini KypbUIblc MaTepUATLIAPBIMEH CATIBICTRIPFaHA
(hnOpoKeOiKOETOHHBIH KACUETTEP1
Marepuai aTsl ThIFBI3- Corry Uiny Keury
IBIK, Oepikriri, | OepikTiri, OTKI3T1III-
kr/m3 MIla MIla Tiri, Br/m°C
dubdpokediKOeTOH 200 0,5 0,2-0,3 0,05
300 0,7-0,9 0,2-0,5 0,07
400 1-1,2 0,5-0,8 0,09
500 152 0,7-1 0,12
600 2-2,5 0,9-1,3 0,14
700 2,5-35 1,1-1,8 0,16
800 3,5-5 15-2,8 0,18
900 4-75 2-3,5 0,21
1000 5-10 2,5-45 0,25
TounbIK neHemni 1750 10-15 0,9-14 0,70
KEePaMUKAJIBIK KbIIII
KybICTBI KEpaMUKaIIBIK 1250 10-15 0,9-1,4 0,58
KBILI
Cunmkat Kbl 1900 10-25 0,9-2,1 0,76
Kabbipranbik ke0ik 600 1,5-3 0,5-0,6 0,24
6eToH
Kepam3utri 0510k 900 3,5-7 0,3-0,8 0,45

3epmmeyoiy maxcamvi — optama TeFBIABIFEI D500-D600 sxoHe Hebel,
Ytong anHanorrapblHa ColiKeCc KeJIeTIH camajblKk KepceTkimrTepi 0ap KeOik-
¢uOpoOETOHHBIH KypaMmblH kacay. JKymbicTa OHIIpIC Ke3IHJAe JHEPrus
IWIBIFBIHAAPBIH  A3alUTyFa MYMKIHOIK ~ OepeTiH  aBTOKJIABCHI3  TEXHOJOTHS
KaObuigaHasl. Jlucnepcri apmarypaHbl KOJAAHY KaTaloJblH epTe Ke3eHAEpiHAe
OJIOKTapJIbIH LIOTYIH a3aiTyra, OEpiKTiri MEeH Maiianany KacHeTTepiH JKaKcapTyFa
OaFpITTaJIFaH.

3eprrey maprrapel MeH djicrepi. [lucnepcri-apMmartypananraH KeOik
OceToHmaphIH JaiiblHAayFa apHairaH wmarepuaingap perinae: "YKamObLiremMeHT"
enmipicinig IIL[ 400-10 nopmianainementi, Tapa3 K., IIbIHAWbI THIFbI3ABIFBI
Pur=2,69 T/cM3, YHIHI THIFBIBABIEBI pyr=1,26 r/cM®, ipinik moxymi Mi=2,2 Aiima
0ubi keH opHbIHBIH KyMbl; [1B5-2000 keOikreHmiprimi; Mukpopubpa pertiHae
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WeEaeiFel  100...500 MM xoHe muamerpi 8...10 MKM  0a3anbT  TaNIIBIFBI
naiganaHeUIabl (2-Kecte). bazanbT TanmibFel eMeHT canMarbiHaH 1,5% memmepae
QJIBIHJIBI.

Kecte 2
baszanbT TaMIIBIFBIHBIH CHITATAMAIAPEI

Cunartamanapbl Mouepi
TaBIKTBIH OpTallia JHaMeTpi, MKM 8-10
TaIBIKTBIH OpTallla Y3bIHIBIFBI, MKM 100-500
YifiMe TBIFBI3ABIFBI, KI/M> 440-460
blaranaeirer, % 1,5-2
OprasukanslK Kocnianap Menmepi, % 1,52
Tyci ATITBIK KOHBIP

bazanpT TanmmbIFE KYKa TaIMIBIKTApAaH TYpPATBIHBI aHbIKTaNbl. OnapabiH
OeTiHle MeXaHUKAIbIK aKayinap OOJIFaH >Kepieple KpHCTAIIaHy OPTaJIbIKTaphl
KYPBUIBIT, HEMEHT XYHecCiHiH chepalblK MoHAEpiMEeH OipIKTIpiAreH »XyKa aiThl
OYpPBIIITHl TaKTajgap MEH WHE TOpI3[i KPUCTAAAp JKENiCi TY3UIIMN, TaIIBIKThIH
JHCIIEPCTI apMaTypa peTiHAeri ocepiH omaH opi kymeitemi. Tammblk Kybic
KYpBUIBIMFa W€, TUApaTalus eHiMzaepi OHbIH Oyiip OeiriHe eHim, KpHCTaabl
KOChUTBICTap Ty3emi. OCBIHBIH apKachlH/Ia IIEMEHT TaChIHBIH OEPIKTIr apTaibl.

3epTTEy HOTHIKeIePi HKIHe oJapabl TAIKbLIAY. Toxipubenep HoTHKeENEpi
Ooiiptama  (3-kecre) perpeccus — KO3(pQUIMEHTTEplI  ecemTemim, epiTiHi
KO3FAJIFBIIITHIFBI MEH HiTy OEpIKTITiHIH Cy IIEeMEHT KaThbIHACHIHA JKOHE apaacTeIpy
yaKbIThIHA TOYCIAUTIrHIH TeHaeynepi anbiHsl (1), (2).

K=31,0+4,0X,%-3,83X,*+2,83X1+1,5X»-1,5X1X>; D

Ruzgzl,1+0,075X12—0,135X22+0,14X1+0,047X2— 0,01 X1Xo, (2)
MyHnarbl: K-nucneperi KymenTinreH epiTiH/li KOCIaChIHBIH KO3FaJIFbIIITHIFBI,CM
R 128 - 28 ToyImik jxackiHAa My Ke3iHzeri OepikTik mreri, MI1a

X3- cy-iement (C / 11 ) xkaTbIHACHI,
X2~ KOMITIOHEHTTEP/Ii apaNlaCThIPY YAKbIThI, CEK.

Kecre 3
Exi (hakTopipl SKCIEpUMEHTTIH HOTIKENEPi
Osrepmerni gaxTopiap Toxipube HoTHKENEPl
C/11 Apasiacy yakpIThL,C Kosrai- Uiny
KOJI. HAT. KOJI. HAT. FBIIITHIK, OepiKTiri,
cM MIlIa
-1 0,4 -1 20 22 0,89
1 0,5 -1 20 30 1,1
-1 04 1 60 28 0,96
1 0,5 1 60 32 12
-1 0,4 0 40 29 0,98
1 0,5 0 40 34 13
0 0,45 -1 20 26 0,91
0 0,45 1 60 27 0,95
0 0,45 0 40 31 11
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Kapacteippuiran (aktopiapra OaiaHBICTBI TUCHEPCTI KYIICHTINTEH KOOiK
0CTOH KOCHACHIHBIH KO3FAFBINTHIFBIHBIH —~ ©3repy JUHAMHKACHI  |-CyperTe
KOpCETUITeH.

60

KO3ra/FRILTHIK, CM
ApanacTEIPV VaKBITHL C

0,45

«“ 20
0,5

C\ LEMEHT KaThIHACEI

Cyper 1. lucriepcTi KymenTinreH ko0ik 06TOH KOCIIACKIHBIH KYpaM/ac
oemikrepinig C/1] xoHe apanacTblpy YaKbITHIHBIH OHBIH KO3FAIFBIIITHIFBIHBIH
e3repyiHe acepi

ApanacTelpyaH KeiiH KOCIaHbIH KO3FaJFbIIITHIFBIH apTThIPYIBbIH €H YJIKEH
acepi C/L1=0,5 ke3inme HEFYPJIBIM KBUDKBIMAJIBI Kocnasiapaa Oarikananer. C/11=0,4
wone C/L1=0,45 yuin epiTiHAIHIH KO3FaIFBIIIBI TOMEHIPEK OOMabl.

Toxipube HOTIKENEepiHeH KOCHAaHBIH KO3FAIFBIITHIK MOHIHIH e3repyiHe
apajiaCThIPy YaKbITHI J1a 9Cep CTETIHIIT aHBIKTAJIFaH.

Apanacteipy yakbeiThl 20-maH 40 c-ka JeiiH yJiFaiifaH Ke3lle TUCIEPCTi
KYIISWTIITeH epiTiHJI KOCHACHIHBIH KO3FAIFBIIITHFBIHBIH apTybl OaiKalaipl,
anaiifia apanacTelpy VakbITHl OJjaH opi yiraiiran ke3zne (60 c¢) xepi KepiHic manga
Oonanpl, aran aiitkanma C/I1=0,5 xone C/I11=0,45 xocmamapbiHIa KepceTiireH
YaKbITTaH KeHiH KO3FaIFBIITHIKTBIH TOMEH/ICY] Kol OaiiKanazbl.

Apanacteipy yakbIThl 40-Ka JeiiiH yiiFaiiFaH Ke3/le KOCIIaHbBIH TYTKBIPJIBIFbI
TOMEHJICHAl, Oyl KO3FAIFBIITHIKTEIH JKOFapbUIayblHA OKeJeldi. ApanacTeipy
yakbIThl 60 ¢ JeliiH YIFaiFaH caiiblH epiTiHII KOCIIAChIHBIH TEMIIEPATypachl ©CeIi
Jie KOCTa KOIJIAHBII, KO3FAJIFbILIBI TOMCHACH/II.

28 TayJIiK KachIH 1A OSTOH/IBI Uiy Ke3iHeri OepikTik mmeriHiy Kocnanbiy C/1]
KaThIHACHI MEH apajacTBIPFBIIITAFbl apajacThIpy YaKbIThIHA OalIaHBICTHI ©3repy
rpaduri 2-cyperTe KepceTireH.

28 ToyIiK JKachIHIA Wiy Ke3iHJe OepiKTiK IIeriHiH MakcuMaiasl MoHi 1,3
MlIla C/11=0,5 xoHe apanacTbipy yakbIThl t=40 C ,aq OepiKTIKTIH MUHUMAJIJbI MOHI
— 0,89 MIla C/11=0,4 xone t=20 ¢ >xarJalibIH/A aJIbIH/EL.

2-cypeTTeH WMiny KesiHie OepikTik 1meriHiH xorapeuiaysl  C/L1=0,5
KypamJiapbiHaa KapKbIHIbI  JKypeTiHiH kepyre Oomamel. C/11=0,5 ©Oap
komno3unusuiap  yirH  Oepiktiri  C/I1=0,4 xone C/11=0,45 xypamaapmeH
canpICThIpFaHaa opra ecemreH 31,5 xxone 24,8% colikecinmme »xorapel. C/11=0,5
KypaMbIHAaFbI epiTinainep Oepikririnig ecyi C/11=0,4 KypamMbIMEH CaJbICTBIPFaHAa
KOCTaJIaFbl 0a3abT TAMIIBIFBIHBIH OlpKeJKi apanacybIMeH OaliIaHbICTHI.
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C}" OEMEHT KaThIHaCEI

Cyper 2. 28 ToymiK jkacblHAa YATUIEpIiH Uiy Ke3inaeri oepiktik merinig C/1]
KOCIIAChI JKOHE apaacThIPy yaKbITBIHA TOYEI LTI

Kanpinray MaccanapblHBIH BUIFIIBUIBIFBIHBIH TOMEHJCY! TalIIBIKTapIAbIH
mwiactudukanusuiay opekerine xone MMKYVY-na xacanran Kyprak MUHEpaliaHy
omiciH KoJdmaHyFa HerizfenreH [2]. MuHepanganFaH KeOiK Ty3y HpOIECi TYpaKThI
Taza KeOiK JaibIHIAY/bl, KATTHI IIMKI3aT KYPaMbIH KYpFaK NaibIHIAYy bl (MBICAJIbI,
MUHEpalAbl TYTKBIP MEH KpeMHE3eM KOMIIOHEHTIH YHTaKTay JKOHE apallacThIpy),
KeOIK MEeH MHHEpajAbl YHTAKThl apajacThIpyAbl, SIFHU KeOikTi OpoHmayman (3-

CypeT) TYpapl.

Cyper 3. bazanbT TalIIbIKT KOOiK OETOHIBI JAWBIHIAY CXEMAaChl
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KymbicTeiH HoTHXKECIHAE THIFBI3ABIFEI D500 — D600 sxone niny Gepikriri 1,2-
1,3 MIla ¢ubpo kebik OeToH Kypamaapbl xacanael. KommaHy caiachr:
KYPBUIBIMABIK-KBUTY OKILIAYJIaFblll, KOpIIAay KYPBUIBIC KOHCTPYKLHUSUIAPHl MEH
OenMe apanblk KaObIprajap; OTKa Te3iMAi OenmikTep; AbIObIC OKLIaynay; KipIIiln
KaOBIpFayap/p! OKIaynay. bIoKTapapIH cunaTTaMackl 4-Kectee KenTipiire .

Kecre 4
Dubpo keb6iK 6ETOHIBI OJIOKTAPABIH CHIIATTaMaJIaPhI

Curmarramachl THIFBI3OBIK OOHBIHINIA MAPKACH
D500 D600
Y 3BIHBIFBI, MM 600 600

KansIHaBIFBI, MM

200, 250, 300, 375, 400

Buikriri, MM 300 300
BepikTik Ki1acel B3,0 B3,5
Koty etkisrimriri, Br/m K 0,12 0,14
As13ra TO31MIITIT, UK F50 F50

KopsoiThinabl. EpiTiHai KOCTIaCBIHBIH KOMITOHEHTTEPIH apallaCThIPy YaKbIThI
KaTaWThUIFaH CPITIHAIHIH KO3FAJFBIITRIFEl MEH OCPIKTIK CHUIIATTaMajapblHA acep
ereni. benrimi Oip C/Il kocmackiHa apajacThIPYIbIH OHTAWJIBl Y3aKTHIFbI BIKITAJT
ereni. EpiTiHiH KO3FanFbIIel MeH OepikTiriHiH xorapsl MoHI C/11=0,5 kepceTkimnriHe
ColiKec.
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NEHO®UBPOBETOH 13 BA3A/ZIbTOBOIO BOJ/IOKHA

AHHOTaUMA. DKCNyaTaUMOHHbIE XapPaKTEPUCTMKM neHobeToHa MoryT 6biTb
Y/IydLLEHbl €ro AMCNEepPCHbIM apPMUPOBAHUEM, B TOM YUMC/IE C NpUMeHeHMeM 6a3anbTOBOM
¢unbpbl. MpeacTaBieHbl pe3ynbTaTbl UCCNEA0BAHUA U3MEHEHNA NOABUMKHOCTA AUCNEPCHO-
APMMUPOBaHHbIX NEHOBETOHHbIX CMECEN OT BPEMEHW NEPEMELLNBAHNA U BOAOLEMEHTHOTO
OTHOWeEHMA. [OCTUTHYTbI MOBbIWEHHbIA MNpeaen NPOYHOCTU MNpU U3rmbe AUCNEPCHO-
apmMupoBaHHoro neHobetoHa (8o 1,3 MMMa) npu naoTHocTM 600 Kr/m3.

KnioueBble cnoBa: 6aszanbtoBas ¢ubpa, neHoPubpobeToH, TeXHONOrus,
MOZeNnpoBaHue, AUCNepcHoe apM1MpoBaHMe,BO40LEMEHTHOE OTHOLEHKE.

A.A. Sagyndykov?, B.A. Nurlybayev!, A.O. Meirmanov?, E. Jappar!
1 M.Kh.Dulaty Taraz Regional University, Taraz, Kazakhstan
FOAM FIBER MADE OF BASALT FIBER

Abstract. The performance characteristics of foam concrete can be improved by its
dispersed reinforcement, including the use of basalt fiber. The results of the study of
changes in the mobility of dispersed-reinforced foam concrete mixtures from the mixing
time and the water-cement ratio are presented. Increased bending strength of dispersed
reinforced foam concrete (up to 1.3 MPa) at a density of 600 kg/m? has been achieved

Keywords: basalt fiber, foam fiber concrete, technology, modeling, dispersed
reinforcement,water-cement ratio.
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PILE FOUNDATIONS PROBLEMS
IN THE BELARUS GEOTECHNICAL PRACTICE

Abstract. Some problems arising in the design, construction and testing of pilesin
the geotechnical practice of Belarus are presented, and the possibilities of their solution are
outlined. Recommendations are given to improve the efficiency of pile foundations.

Keywords: pile, pile foundations, testing of piles, efficiency of pile foundations, pile
forests.

Nikitenko M.l., Zhuravsky V.Yu. Pile foundations problems in the Belarus geotechnical
practice // Mechanics and technology / Scientific journal. — 2023. — No. 3(81). — P.143-154.
https://doi.org/10.55956/UFIE5329

Introduction. In the geotechnical practice of Belarus, pile foundations have a
large share in the construction and reconstruction of various facilities, which is due
to the difficult engineering and geological conditions of the built-up areas, as well
as an increase in loads on foundations with an increase in the number of floors of
buildings and structures being erected [1].

Until recently, driven piles prevailed throughout the vast territory of the
former USSR (about 80-90%) due to the captivating speed of their immersion. At
the same time, significant disadvantages of driven piles were ignored: limited
bearing capacity on the ground and even the manifestation of negative friction along
trunks of constant cross-section, harmful dynamic effects on adjacent objects, etc. It
isusually not possible to hammer finished piles onto design marks without well bores
or underflow, which is inevitably accompanied by the appearance of so-called "pile
forests' (Figs.1,2), overspending of material resources, increased labor costs and
energy intensity [2].

As is known, the reinforcement of shafts, even in coaxialy compressed
reinforced concrete piles during immersion and pressed in during operation, is
mainly due to their bending from their own weight in a horizonta position during
slinging, transportation and storage. Violation of therulesfor lifting and laying piles
on objects leads to cracks (transverse, inclined and even longitudinal) in the trunks
(Figs.2,3,4) and even to their breakdown due to incorrect distribution of bending
moments along the length. Bending cracks are very typical for piles with trunk
tension with high-strength rods in their center, i.e. in the neutral zone [3].
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Fig. 2. Piles not submerged to the design depths

The process of cutting down unloaded sections of pilesis not only laborious,
but also unsafe. There is a known case when even the presence of a helmet did not
prevent an accident when hitting aworker with a cut piece on the head.

During the construction of panel houses, a method of leveling the marks of
pile heads after felling has become widespread due to prefabricated heads placed on
top of them with holes having an inverse taper for sealing single or groups of piles
(Figs. 4,5). If there are advantages, such asolution is not without drawback. It cannot
redistribute loads on piles with unequal values of their bearing capacity and
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sediment, unlike monolithic reinforced concrete grilling, which should be preferred

[2].

Fig.4. Pilefield after cutting down the upper sections of piles and after laying
prefabricated headrests on them

Research methods and conditions. To eliminate the ingrained vicious
practice of sinking driving piles to design marks, which is not allowed in
industrialized countries, let's ook at the causes and factors leading to its occurrence.

Specialists engaged in pile driving usualy refer to the occurrence of a design
failure value, dlegedly indicating that the required soil resistance and bearing
capacity of the base have been achieved.
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Fig. 5. Prefabricated headrests with conical cavities on paired and single piles
before sealing them

Thefollowing considerations are not taken into account. The magnitude of the
failure (thisterm itself is unfortunate), i.e. the sinking of the pile from a single blow
at the end of the driving, can be distorted by many factors and phenomena:

1 - jamming of the pile with an overestimation of the resistance of coarse-
grained and sandy soil with dilatant separation from the reversal of particles and an
increase in the volume of the shear zone along the contact with the lateral surface of
the trunk;

2 - dip of the pile following temporary jamming, when along the trunk, with
further rotation of the particles and a decrease in the volume of the shear zone, a
contraction occurs with a sharp decrease in soil resistance;

3 - saponification of plastic clay soil in connection withitstransition to afluid
state with a decrease in shear resistance along the trunk and compression under the
tip when turning cohesive water into free from shocks;

4 — the suction of piles in clay soils manifests itself in the form of their
spontaneous immersion after the cessation of impacts due to the occurrence of a
vacuum in the gap under the tip when lifting the pile from elastic deformations of
the compressed trunk and the surrounding soil;

5 — the so-called fase (actualy underestimated) failure in water-saturated,
low-filtering fine and especially dusty sands associated with large eastic
deformations (pile lifting), since during dynamic shock pulses, alow-compressible
water or even air (trapped gases) bubble appears for a short time under the edge;

6 — the dance of piles, expressed in the alternation of sharp dives of the pile
and their decelerations, which occur when meeting under the tip of boulders or trunk
breakage with collisons between its fragments, which is accompanied by a
characteristic rumble.

Underestimation of the magnitude of pile failure and an erroneous idea of
achieving the required bearing capacity of the pile on the ground during its
immersion by pile-cutting equi pment is often associated with itsinsufficient capacity
(wear). To assess the resistance of soils during dynamic tests of piles, they must be
immersed in the free fall of the hammer, and necessarily after the required period of
"rest", i.e. thetimeinterval after clogging, based on the characteristics of engineering
and geological conditions and the above phenomena caused by them.

An important reason for incomplete immersion of prismatic driving pilesis
theirrational distribution of the shock pulse along their trunks. In this case, energy
is spent on destroying the head and overcoming compression resistance along alarge
area of the lateral surface when the barrel is deflected due to an unbalanced impact,
and a very weakened impulse reaches the tip. At the same time, pyramidal piles can
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be driven to the design depths, since the conical longitudinal profile of their trunks
is linked to the digtribution of shock momentum and soil resistance along them.
Unfortunately, the use of pyramidal driving piles has been unfairly curtailed in the
geotechnical practice of Belarus recently, despite the fact that they are the most
rational and economical in terms of their indicators [3,4].

It should also be taken into account that unreliableinitial dataon the properties
of soils and their variability in depth and in terms can aso affect the unjustified
determination of the design lengths of piles and the possibilities of their full and
partia immersion.

Vibration immersion of pilesin any soil ismore effectivein comparison with
shock. Static tests of piles provide the most reliable data on the bearing capacity and
deformability of their bases. However, problems also arise when conducting such
tests. It isimportant to choose a test scheme and aloading system to transfer efforts
to your own.

The scheme of testing pilesfor horizontal loadsis very simple when the force
istransmitted in the form of a strut to two adjacent piles using ajack. For the most
common pile indentation and pull-out tests, astop for the loading jack is required so
that the pile under test is not affected. Most often, a beam is used, which, when the
pileis pressed in, is attached at its ends to anchors (screw or pile) of the required
bearing capacity for pulling out, and when pulling out the pile, the ends of the beam
are placed on supports. Theinsufficient resistance of the anchorsto pulling out does
not allow creating the required pressing force on the pile and revealing the true
bearing capacity and deformability of its base. It is not aways possible to exclude
the influence of adjacent anchors or supports on the tested piles when they are
pressed or pulled out, which leads to distortion of the results and their
unrepresentability.

Serious shortcomings arise due to the fact that in the vast majority of casesthe
requirements of clause 8.2.4 of GOST 5696-94 " Soils. Methods of field testing with
piles', especially with regard to bringing the test load on the pileto avalue a which
the total draft of the pileisat least 40 mm. Most often, tests of piles, especially with
high bearing capacity, are stopped due to the limited load capacity of the thrust
system or when theload is brought only to the design effort, when the soil resi stance
isnot exhausted even for shear along the trunk, and under thetip it remainsunknown.
Thisentailsirrationa solutionsto pile foundations.

Research results and discussion. Saving on the number of tests does not
justify itsdf and is even dangerous. With limited experimental data and serious
discrepancies in the results obtained, there is arisk of an emergency situation from
overestimation of the load-bearing capacity or uneconomical if it is underestimated.
Unfortunately, this circumstance is not clearly reflected in the regulatory documents
in force in our country. This situation needs to be corrected in the upcoming
processing in accordance with the new legidlation.

The manifestation of negative friction along the pile trunks istraditionally not
taken into account when interpreting the results of their tests, which leads to an
overestimation of the bearing capacity. Due to the more accelerated immersion of
the pile pressed during the test in comparison with the subsidence of the soil along
the trunk segment, all friction manifests itself as positive. The need in connection
with these double deduction of negative friction forces from the pile test resultsis so
far stipulated only in the manual 13-01 to the National Security Council 5.01.01-99
"Design and installation of bored piles’, but this rule should apply to any other piles
with a constant cross-section of the trunks. Negative friction does not occur only
with pyramidal or conical pile trunks.
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Pile tests are performed, as a rule, already during the construction period
before the start of zero-cycle work, and when designing for apreliminary assessment
of the bearing capacity of piles, it iscalculated using tabular val ues of calculated soil
resistances given in current regulatory documents, or based on the results of
sounding in specific geological conditions. Despite the presence of engineering and
geological surveys in the materials, the results of sounding are unreasonably rarely
used in the design of piles. Apparently, thisis due to the complexity of generalizing
the probing indicators and the insufficiently reliable correlation between them and
the values of the bearing capacity of piles. Further researchisrequired to eliminate
this gap [5-7].

Unfortunately, the developments and research of Belarusian scientists who
justified the use of mace-shaped and hollow composite piles are unfairly forgotten
and not used.

Thevariety of soil conditions, the nature of the strataand the tasksto be solved
dictate the need to use various structural and technological solutions of piles, which
are amed at improving national regulatory documents based on the latest scientific
devel opments.

In recent decades, at the initiative of scientists of the BNTU and the UP
"BelNIIS Institute”, progressive pyramidal driven and conical drilling and vibration-
driven piles have been used, which have the most rational interaction with the soil
base and the highest economic indicators. The proposed UE "Ingtitute of BelNIIS",
stamped in the ground and concreted, along with short conical piles of small
diameter, are very effective.

To take advantage of the advantages of displacement to the sides and soil
crimping, piles are increasingly used in stamped wells and boreholes. Telescopic
shafts with enlarged sections at the top and widening under the lower ends, created
by injection and crimping of soil in the face, allow ensuring the equal strength of the
pile and base material. The spacer effect of wedge-shaped piles with arebound under
the widening of the lower ends makes it possible to reduce the length of the trunks
and the compression boundaries, and eliminate negative friction. This is especially
important in the presence of saturated weak and biogenic soils at depth, the cutting
of which is fraught with air access to them and decomposition with intensive
deterioration of strength and reformative properties.

In recent years, packed piles have become popular, arranged with
displacement to the sides and compression of the soil due to vibration immersion of
casing pipes with lost caps at the lower ends or conical punches (Figs. 6 and 7) [6].

According to the developments of the staff of our department, a very fruitful
ideais being successfully implemented to increase the efficiency of pile foundations
by including grillages in interaction with the soil, especially when ramming dry
concrete mixture under their soles or by injecting soil crimping. The dry concrete
mix drains plastic clay soils, which significantly improves their properties and
increases the bearing capacity of the base.

When concreting pile trunks in watered soils, the ascending mortar method
proposed by Prof. I.N.Akhverdov is especialy effective, when the casing pipe
immersed with a heated shoe is filled with crushed stone, into which the solution is
pumped from bottom to top as the pipeis extracted.
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a- immersion of a casing pipe with alost tip into awater-saturated soil using
an ABI machine with avibrator on aguide rod; b - concreting of the pile shaft

Fig. 6. Drilling piles arrangement

Fig.7. Immersion of a steel punch with a
suspended vibrator when performing a
bored pile (a) and a genera view of the
excavated stamped heel (b)

Pile underground walls, which can be arranged in avariety of soils, regardiess
of the degree of their water saturation, are used in quite large volumes in the
construction of fences of deep pitsand high retaining walls, aswell as as part of anti-
landdlide structures (Fig.8). At the same time, when drilling piles with traditional
technologies, problems arise associated with the occurrence of loose sediment
(sludge) at the bottom of wellswhen drilling with an auger, as well aswith softening
of the water-saturated soil surrounding the pile under water pressure due to the
differencein its levels outside and inside the well, even when it is drilled under the
protection of the casing pipe. Thisleadsto an underestimation of the bearing capacity
of the piles dueto the low compression resistance under the lower ends. For example,
as aresult of testing one of the piles made in water-saturated soils using traditional
technology in apit for a high-rise building on the site of the former cafe Rechenka
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along the ave. Thus, its bearing capacity on the ground of only 750 kN was achieved.
By improving the technology of pile construction using vibration penetration of the
casing pipe with the appearance of compacted sand plug at the bottom of it. Itsheight
during excavation at the upstream length was left sufficient to exclude extrusion
under water pressure. The subsequent vibrational immersion of the inner pipe with
the lower end plugged with a lid made it possible to stamp the heels out of
compressed sand and, due to the presence of the required amount of cargo, transfer
the test pressing forces to the piles up to 2700 kN. At the same time, the tota
precipitation of the six experimental piles ranged from 16.5 to 24.5 mm, and they
increased almost linearly with increasing pressure loads [7].
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1 - landdide soil; 2 — weathered rock; =
3 - solid rock; 5 — combined pile raft Fig. 9. Nagel fasteners under the
Foundation; 6 — CFA prestressed foundations of the house near the
anchors; 7 — drains; 8 — piles excavation of the Kupal ovskaya metro
station

Fig. 8. The scheme of the anchored
anti-landdlide pile grillage

In recent decades, drilling injection technology has been widely used in the
geotechnical practice of Belarus when performing piles, which makes it possible to
strengthen the foundation of piles and successfully solve important tasks during the
construction and reconstruction of many facilities. In geotechnical reconstructions,
soil reinforcement with horizontal, vertica and inclined reinforcing elementsin the
form of piles is increasingly used. For the first time, the nagel method of soil
reinforcement was used when excavating the soil below the foundations of the
building near the pit of the Kupalovskaya metro station (Fig. 9). Later, the nagel
fastening of the slopes was applied to the pitsfor the garages of Atlant OJSC and the
underground shopping center on Independence Squarein Minsk.

Drilling piles are used to prevent uneven foundation deposits and excessive
deformations of existing buildings and structures from mining operations near them.
Cut-off pilewallslimit the areas of soil collapse at underground workings or ditches
near existing buildings (Fig.10).

The effect of such structures is manifested in the formation, creation of
anisotropy of soil properties and obstacles in the way of wave effects of noise and
vibration in the soil. They dissect and extinguish waves, especidly if rubber waste,
granular polystyrene foam or other viscoelastic materials are added to wells.
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1 - foundations; 2 — tunnel; 3 — pipdine; 4 — enclosing wall; 5 — tubular
spacers, 6 — piles of acut-off structure.

a) tunneling between college buildings; b) construction of the excavation of
the Oktyabrskaya metro station near the museum

Fig. 10. Examples of the installation of cut-off structures from pile walls during
mining operations near existing buildingsin Minsk

Drilling injection technology makes it possible to strengthen foundations and
foundations more effectively in comparison with traditional methods during
geotechnical reconstructions (Figs. 11 and 12), providing cost-effectiveness and
socia effect, the ability to work in cramped conditions of objects without dynamic
effects on them, with a low specific consumption of materials and labor costs at
sufficiently high construction rates.

a) during the reconstruction of aresidential building on Penzenskaya Street in
Minsk; b) general view of the house after reconstruction

Fig. 11. Work on the installation of bored piles with injection heels and
cementation hardening of soils at the base of existing foundations

a) b)
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04/05/2007

Fig. 12. Work on strengthening the soils at the base of the pile
foundations of the Holy Ascension Church in Borisov with the help of drilling
piles (on the lower the image shows a small-sized drilling rig in the process of

drilling wells)

Sinking of wells by erosion of soil under water pressure was applied in 1982
when installing drilling piles and strengthening loose sand lenses at the base of
foundations at a number of facilities. More advanced techniques of inkjet technology
have become possible thanks to the purchase of special imported equipment. The
development of this technology began with the construction of piles with a diameter
of up to 80 cm to a depth of up to 25 m for the end support on the slope of the ski
dopein Silichi (Fig. 13), and then it began to be used in solving other geotechnical
tasks at other facilities (Fig. 14).

Fig. 13. Piles made using jet Fig. 14. A fragment of awall made of
technology for the end support on the pillars made by jet cementation in
slope of the ski slopein Silichi blocked soils for fencing a pit for a
high-rise building near the Romashka
store in Minsk

Conclusion. The variety of engineering-geological and hydro geological
conditions during the construction and reconstruction of various facilities dictates
the need to apply various structural and technological solutions of pile foundations
to the geotechnical practice of Belarus. Problemsin the design, execution and testing
of piles are caused by miscalculations in determining their bearing capacity,
imperfection of the requirements of existing national regulatory documents,
insufficient completeness of initial data on the characteristics of the nature of
stratifications with variability of soil properties in the base in depth and in plan,
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violations of the pile testing methodology and incorrect interpretation of the pile test
results obtained, especialy when negative friction along the trunks, incorrect
techniques when submerging finished and installing packed piles in unstable and
water-saturated soils.

The following measures will solve these problems:

To immerse the driven piles into the bearing layers of the soil at the design
depths, a washout or lead wells should be used, which will also reduce the level of
dynamic impacts on adjacent structures and underground utilities. It is advisable to
actively apply an effective vibration method of immersion of finished pilesor casing
pipes for packed piles, especially using resonant vibration loaders with a minimum
level of dynamic effectsin the transverse direction.

The pile testing procedure and the requirements of clause 8.2.4 of GOST
5696-94 "Soils" should be grictly observed. Methods of field test with piles’,
especialy with regard to bringing the test load on the pile to a value a which the
total draft of the pileisat least 40 mm.

When processing existing regul atory documentsfor the design and installation
of al types of piles, the requirements for the number of piles to be tested should be
more clearly specified to ensure the reliability of the results obtained. If they are
interpreted for all types of pilesin the presence of negative friction along trunks with
aconstant cross-section, it follows from the obtained val ues of the pressing test loads
to subtract a double fraction of the forces of such friction.

To diminate negative friction, preference should be given to the wedge-
shaped shape of the pile trunks, which, in combination with stamped widened heels
and crimping under the grillages, will increase the bearing capacity and efficiency
of pile foundations.

In the executive documentation for hammered and bored piles, it is necessary
to indicate the depths of their immersion, aswell as the magnitude of failures during
hammering or vibration immersion and their comparison with the values obtained
during control dynamic tests after the required rest with afreefall of a hammer with
aknown weight and drop height.

When drilling wellsfor packed piles, it is necessary to clean the bottom of the
sludge or press it with heel stamping, and in water-saturated soils, additionally
exclude filtration softening of the surrounding soil by topping up the water in the
pipe to a level exceeding the groundwater mark. Preference should be given to
methods of drilling wells with displacement of soil.

When assessing the bearing capacity of piles in specific engineering-
geological and hydro geological conditions at the design stage, static and dynamic
sounding data should be used more actively, and to increase the reliability of the
results obtained, deeper research is required to obtain reasonable correlation
dependencies for various types of soils and their conditions.
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1Benapyce yammelK mexHUKanbIK yHusepcumemi, MUHcK K., beaapyce
’Inaszoccmpotiiskcnepmusa, MuHck K., benapyce

BENTAPYCb TEOTEXHUKAJIbIK TOXKIPUBECIHAET|
KALANAP IPTETACTAPbIHbIH, MOCENENEPI

AHpaTtna. benapyccusaHblH, reoTexHUKanblK TaxipubeciHae Kaganapabl »kobanay,
OpPHaNacTbipy KaHe CblHay Ke3iHAe TybIHAANTbIH Kenbip macenenep KenTipinreH, onapabl
wewy MYMKiHAiIKTepi KepceTinreH. KaganapAplH, ipretactapbiHbiH, TUIMAINITIH apTTbipy
6olibIHLWLA YCbIHbICTap Bepineai.

Tipek ce3gep: Kasanap, reoTexHWKanblK TXKipMbeae, Kaganap, Kaganap.

M.W. Hukutenko?, B.10. Xypasckuii?

1penopycckull HayuoHanbHoIl mexHuyeckull yHueepcumem, MuHck, benapyce
’[naszoccmpotiiskcnepmusa, MuHck K., benapyce

NPOB/IEMbI CBAUHbIX ®YHOAMEHTOB B FTEOTEXHUYECKOW NPAKTUKE BENIAPYCU

AHHOTauma. MMpuseseHbl pag npobnem, BO3HMKAKOWME MPU MNPOEKTUPOBAHUM,
YCTPOMCTBE W WCMbITAHWUAX CBall B reoTEXHUYECKOW NpaKTMKe benapycu, W3NOXKeHbl
BO3MOXHOCTU WX pelleHuAa. [aloTca pekomeHAauMu Mo NOoBbIWEHUI 3GPEeKTUBHOCTU
CBalHbIX GyHAAMEHTOB.

KnioueBble cnoBa: cBali, B reOTeXHUYECKON NpaKTUKe, 3abMBHbIe CBaW, CBaWHbIX
byHAAMEHTOB.
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