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MyHaii eHipy, MyHaiira3s ;ko6aJay,

KOMIpcyTeKTepai KaiTa eHaey, IKOJIOTUsIIbIK
npoodJieMasap xoHe KOPUIAFaH OPTAHbI KOPFay

HedrTenodbrua, HepTerasopoe MalIMHOCTPOECHHUE,
nepepadoTKa yrieBoJ0pPOIHOI0 ChIpbs,
JKO0JI0OTHYecKHe NMpodJeMbl H OXpaHa
OKPpY:KalIeil cpeabl

% E_D

YK 621.772.46

AHAJIN3 YCJIOBUM SKCILUTYATAIIAU COCYJI0OB, PABOTAIOIIUAX IO/
JTABJIEHUEM B HE®TEI'A30BOM OTPACJINA

dypoenos LLI.M., marucTpanr
Hayunblii pykoBoguresib: Ta0bL10B A.Y., K.T.H., 1I0LEHT
Kacnuiickuii rocy1apCTBEHHBIN YHUBEPCUTET TEXHOJIOTMIM U MH)KMHUPUHTA
uM. llI. Ecenona, Ka3zaxcran, r. Akray

AHHoTanus. B cTathe uccienoBanbl yCIOBUS SKCILTyaTallid COCY0B PabOTAIOMIMX O]
JABJICHUEM, HCIOJb3YeMBbIX B HedreraszoBoil orpaciu. Crenuduka JAHHOTO 00OPYIOBAHHS,
paboTaroliero noja M30bITOYHBIM JaBICHUEM, ONIpeNieNsIeT 0COObIe YCIOBUS €ro IKCITyaTalluu ¢
Y4E€TOM TOrO, 4YTO HapyllIEeHHsS pPEKHUMOB OHKCIUIyaTalldd MOTYT CO37aTh B3PBIBOOMACHYIO
CUTYallU}0 Ha TPOM3BOJCTBE C BBICBOOOXKICHHEM IPHU MX Pa3pyLICHUSX OTPOMHOW SHEpPIrHH,
BbI3bIBalOIIEe THleb JIoJeH, pa3pylieHuss 000pyI0BaHUM, 31aHull U coopyxeHuil. dakTopsl
YUUTBIBAIOIIME IPOLECCHl 001Iel KOppo3uu, 1eopMallMOHHOE CTapeHHe, a TaKKe yXyAlIeHHe
MEXaHUYECKUX XapaKTEPUCTHUK M CONPOTHBIICHHS MeETalla Pa3pyLICHUI0 MaTepHalla COCYyJ0B
paboTaroUIMX MO/ JaBIEHUEM IPU SKCIUTyaTalluy IPEeyCMaTPUBAIOT COOIII0/IEHHIE U BBIITOJIHEHHE
BO3POCHINX TPeOOBAHUN MPOMBIIIEHHON 0€30MMaCHOCTH M HAKJIAIBIBAIOT Psij OTPAaHUYCHUHN HA X
IIPOEKTUPOBAHUE, YCTPOMCTBO, M3TOTOBJIECHHUE, PEKOHCTPYKLHUIO, HAJIAIKy, MOHTaX, PEMOHT,
TEXHUUYECKOE IMarHOCTUPOBAHUE U SKCIUTyaTalllio B OOJIIIMHCTBE CTPaH MUPA.

KiroueBble cjioBa: Hedrerazopas NpOMBIIIJIEHHOCTb, alllaparbl, COCYIbl, paboTaromme
NOJl JaBJIEHHMEM, SKCIUTyaTallusi COCYJOB, paboTaloluX IMOJ JaBJIE€HHUEM, aBapus COCYJIOB,
[IpaBuna ycrpoiictBa u 0e30MacHOM HKCIUTyaTallMM COCYIOB, paOOTAIOUIMX IOA JaBlICHHEM,
TEXHUUYECKOe 00CTyKUBaHUE, PEMOHT, THIPaBINYECKUE UCTIBITaHUs, KOPPO3UOHHOE pa3pylIeHHeE.

Ha npeanpusitusix HedTera3oBoi MPOMBIIUICHHOCTH IUPOKO MPUMEHSIOTCS anmapaTsl,
coCyJlbl 1 KOMMYHHKaIMK, paboTaronue noj aasieHueM (puc 1). obopyaoBanue, padoraromiee
o1 30bITOUHbIM JaBieHueM cBeiie 0,07 MIla wnu npu TemnepaTtype Harpesa BoAbl cBbiiie 119
°C, mapoBbl€ U BOJIOTPEUHBIE KOTJIBI. DKcIUTyaTalus COCy/10B pabOTaIOMIMX MO/ 1aBJICHUEM
JIeNTAI0T  MPOW3BOJACTBEHHBIH OOBEKT OMAacHBIM., T.K. BCIEIACTBHE HAPYIICHHUS pPEXHMa
HKCIUTyaTalH U Je(PEeKTOB MOTYT IMPOUCXOJUTH B3PBIBBI C Pa3pyLICHUEM 3/1aHUM, COOPYKEHHIH,
o0opynoBaHus U Tulenu Jrojed M3-3a BHICBOOOXKIIEHUS NMPH Pa3pylIeHUH COCyJla OTPOMHOM
sHepruu. [Ipu B3pbpIBE NPOMUCXOJAUT pACIIMPEHHE, HAXOAIIErocss B HEM CXKaToro Trasa
(amnabaTHBIN TIpoIlecC), MPAKTHYECKH O€3 MOTeph SHEPTHHM B OKpyXKarolryto cpemny. Cocymasl,
paboratoue noxa nasienueMm (CIIJ]) u mpencraBisiomue o000 TEPMETHYECKU 3aKpBIThIE
€MKOCTH, NTPeIHAa3HAYEHBbI JJIs BEACHUS B HUX XUMHUYECKUX U TEIJIOBBIX IPOLIECCOB, a TAKKE IS
XpaHEHHs W TIEPEBO3KM CXKATBIX, CKIKEHHBIX M PACTBOPEHHBIX Ta30B M JKUAKOCTEH MOX
naBieHreM. K HUM OTHOCAT OaJlJIOHBI, ITUCTEPHBI, OOYKH, Oapokamepbl, paboTarIHe MO
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%BE%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%B8%D0%B0%D0%B3%D0%BD%D0%BE%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
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U30BITOYHBIM JaBlICHHEM, U T.1. OCHOBHAsI OIIACHOCTD MPH AKCIUTyaTallMH COCY0B, paOOTAIOLINX
MOl JaBJICHUEM, 3aKII0YaeTCs B BO3MOXKHOM HUX pa3pyUICHUH U MPOSBICHUU JEHUCTBUS CHIIbI
BHE3aITHOTO a/1MabaTHYeCKOr0 pacIIMpeHUs] ra3oB M MapoB, TAaK HAa3bIBAEMOro (DPU3MUYECKOTO
B3pbiBa. [Ipy B3pbIBE BO3MOXKHBI MOpaXKEHHUsI PAOOTHUKOB B BUAE TEIUIOBBIX M XUMHUYECKHUX
0’KOTOB, MEXaHWYECKUX TPaBM, OTPABJICHHUH B Cllydae NPUMEHEHUSI TOKCUYECKUX BEILECTB, a
TaK)Ke pa3pylieHus 000pyn0BaHUs U TTOMEIICHHH.

Pucynok 1 - Cocyn paboTarommii moja qaBieHueM ((pakeabHbINA cerapaTop)
mox. 391-D-02

C aBapusiMH COCYAOB IOJ| JABJICHHUEM CBS3aHO OOJIBIIOE KOJIMYECTBO HECUACTHBIX
Clly4aeB, IO3TOMY Ha HX IPOEKTUPOBAHUE, YCTPOMCTBO, H3rOTOBJIEHUE, PEKOHCTPYKIHIO,
HaJIaJIKy, MOHTaX, PEMOHT, TEXHUYECKOE JIHMArHOCTUPOBAHUE M IKCIUTyaTAllMI0 B OOJBIIMHCTBE
CTpaH MHpa HaKJIaJbpIBaeTCs psJl OrpaHUYeHH. B mporecce skcIutyaTanyu B y3iaax U JeTajiax
COCyJIOB pPa0OTAIONIMX IOJl JABJICHHWEM  BO3HMKAIOT PA3IMYHOIO pOJa HANPSHKEHHS MOJ
JIEHCTBUEM CTAaTUYECKOW, JAVMHAMUYECKOM M 3HAKOIEPEMEHHOM Harpy3ok. MHorue nperamu
HaXOJATCS MOJ BO3JEHCTBHEM a0pa3MBHBIX M arpecCUBHBIX Cpel, a TaKkKe 3HAUUTENbHBIX
MOCTOSTHHBIX WJIN UKINYECKU U3MEHSIOIIMXCS TEMIIepaTyp.

VYcnoBus 3KCIUTyaTally COCY10B pabOTaOLINX O/ IaBICHUEM CTIeUU(UYHBI U TSHKENHI -
3TO CTECHEHHOCTh paboyero MpPOCTPAHCTBA, MbUIbHAsA, B HEKOTOPBIX CIIydasX BIJIaXKHas U
KOPPO3MOHHO-arpeccHBHasl cpesia, NepuoIUUEcKoe MepeMeleHne YCTAaHOBOK U 000py10BaHMUs,
MHOTOKpAaTHBIi MOHTaX M JEMOHTaXX 00OpYJOBaHMs, HEOOXOAMMOCTb COOJIIOIEHUS OCOOBIX
TpeOOBaHUI TEXHUKHU Oe30macHOCTH U Jp. Kimmar Biusier Ha TerioBoil pexxum arperatoB CIIJ]
1 000pyJ0BaHMsI, KOPPO3UOHHYIO aKTUBHOCTh OKPY>KaIOIIEH cpesibl, TPYA0EMKOCTh U Ka4eCTBO,
TEXHUYECKOT0 00CTYXKHUBaHHUS U PEMOHTA.

[IpopomxuTensHOCTh paboThI cocyia, paboTaIOIIEero MO/ JaBJICHUEM Ha PSAMYIO, 3aBHCHUT
0T COOJIOZICHUI HOPM U PEKUMOB IKCIUTyaTalliH, HApyIIeHNUs KOTOPBIX MPUBOJAT K 3HAUUTEIILHO
MaTepuaibHbIM W HKOJIOTMYECKUM IOTEPSAM BCJIEICTBUE OTKA30B M aBapui HCUMCISAETCS
MUJTMOHAMH TeHTe. Bo3pacrarommii 00bEM EHCTBYIOIIHUX COCYJIOB, PAaOOTAOIIEro IO
JaBJeHHEM, OTpabaThIBAIONIMX HOPMATHUBHBIA CpOK, TaKKe€ 3HAYUTENIbHO YBEIMYMBAET
KosimyecTBO aBapuil. CyIleCTBEHHBIM (AKTOPOM SBISETCA TO, YTO YOBITKM TOAPSIAHBIX
HedTenepepabaThIBAIOIINX KOMIAHUH M (QUPM CBA3aHbl HE TOJBKO C 3aTpaTaMd Ha
HKCIUTyaTaIMI0, PEMOHT M TEXHHUYECKOe OOCIIy)KHBaHHE, HO M C 3aTpaTaMd Ha BO3MEIIEHUE
9KOJIOTHUYECKOTO yIepoa.

Ilepeuncnennsie o0opyoBaHus Ui nepepaboTKH MOTYT XPaHUThCH,
TPaHCIIOPTHPOBATBCSI M DKCIUIyaTHPOBaTbCS BMECTE CO  CKIDKCHHBIMH, CXAaTbIMH U
PacTBOPEHHBIMU SIIOBUTBIMH M B3pBIBOONACHBIMU Tra3zamMu. OAHMM U3 BaXHBIX YCJIOBUM
IIPEIYNPEXACHNS aBapUi, OTPABICHUN U B3PBIBOB - T€PMETUYHOCTH amnmapaTrypsl. [IpuunHamn
B3PBIBOB allapaToB MOTYT OBITh: MOTEPsI MPOYHOCTH BCIICACTBUE MEPETPEBOB, KOPPO3UH, CPHIBA
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https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B0%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%87%D0%B0%D1%81%D1%82%D0%BD%D1%8B%D0%B9_%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%87%D0%B0%D1%81%D1%82%D0%BD%D1%8B%D0%B9_%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%BE%D0%BD%D1%82
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0OJITOB M KpBIILIEK JIOKOB, Pa3pbIBOB MJIM BCIIYYMBAHHUS CTEHOK M JIHHIL, Pe3KOe M3MEHEHHE
JaBJICHUs U TEMIIEpaTyphl B COCYZAaX, HEIPABUIBHOE U3TOTOBIECHUE U DKCILIyaTalys COCYAOB,
HapyIICHUE TEXHOJOTHYECKOTO PEKUMA, HEHCIIPABHOCTh apMaTyphl H MPHOOPOB.

Tabmuma 1 - IlepuoAWMYHOCTH OCBUICTEIHLCTBOBAHHUS COCYIOB pPabOTAIOMIMX TMOJ
JaBJICHUEM
IHepuoauvHocTh IleproaAUYHOCTH TEXHUYECKOTO
HanmenoBanme YaCTUYHOIO TeX. OCBH/1€TEeIbCTBOBAHNS OPTraHOM 110
000pyI0BaHUSA OCBH/IETEJIHLCTBOBAHMS cepruuranumn
IKCILIYATHPYIOLI el
OpraHusanmei
YaCTUYHOE TeX. MOJTHOE TeX.
OCBUJIETEJIHCTBO | OCBH/IETEIILCTBOBAH
BaHUE ue
Cocynpl, paboTaromue co 2 rona 4 rona 8 ner

CpeJ1oii, BBI3BIBAKOIIECH
pa3pylicHre MaTepraia co
ckopocThio He Oosee 0,1 Mm/Ton

Cocynsl, paboTaromme co 12 mecsieB 4 rona 8 ner
CpeJ1oii, BBI3BIBAKOIIECH
[pa3pyllieHre MaTepuana co
ckopocTbhio Oosee 0,1 MM/ro

Cocynpl, 3apbIThIE B TPYHT, HE TIPOBOJIUTCS 10 net 10 net
MpeHa3HaYCHHBIC s
XPAHEHUS KHUJIKOTO He(YTIHOTO
ra3a c cojiepKaHueM
cepoBojIopoa He Oosee S T Ha
100 M, 1 cocynbl,

30 TMPOBAHHBIC HA OCHOBE
BaKyyMa U MpeHa3HauYeHHbIC
TSI TIEPEBO3KU U XPAHCHHUS
CKIDKEHHBIX KPUOTEHHBIX
PKHJIKOCTEN

CynbhuTHBIE BAPOUYHBIE KOTIIBI 12 mecsnes 5 nmer 10 ser
U TUJIPOJIM3HBIE alllapathl ¢
BHYTPEHHEN KHUCIOTOYIIOPHOU

(byTepoBKoii

MHOrocnoiHbIe COCYbI AJIst 10 net 10 net 10 seT
AKKYMYJIMPOBaHUs ras3a,
YCTaHOBJ'IeHHI)Ie Ha
ABTOMOOMIIbHBIX
Ta30HAITOJIHUTCIIBHBIX
KOMIIPECCOPHBIX CTAHIUSAX

PereneparuBHbie MOCJIE KKI0TO Mocye ABYX KaluTalbHbIX PEMOHTOB,
[MOJOTPEBATENHN BBICOKOTO U KaluTaJlbHOTO PEMOHTA, | HO HE peXe OJHOro pa3a B 12 ner
HU3KOTO JaBJICHUs, OOWIephl, |HO HE pexe OAHOro pasza
1ea’paTopsbl, pECUBEPHI U B 6 JieT
[PACIIMPUTENN TPOTYBKH
PIEKTPOCTAHIIUI
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Jlnst Ge30macHOM AKCIUTyaTallid CHUCTEM, pabOTaloIMX I0J JaBIEHUEM, CYIIECTBYET
KOMIUIEKC MpoduIaKkTHYecKuX Mep B Buiae TpeboBanuii ['ocroprexnaazopa PK k marepuanawm,
KOHCTPYKLHUSIM COCYJI0B, pacueTaM, TEXHUUYECKUM OCBUJIETEIbCTBOBAHUSAM COCYI0B (BHYTPEHHUMN
PEMOHT U TUJPABINYECKUE UCIIBITAHUS).

B PK geiictBytor «lIpaBuma ycrpoiicTBa M 0€30macHO SKCIUTyaTallud COCYIOB,
paborarommx 1o gaineruem» (TP-TC-032-2013, Ilpukaz MwuHucTpa MO HHBECTUIUAM H
pasButHio PecriyOnuku Kazaxcran ot 30 mekabps 2014 roma Ne 358), a Tarke psin Opyrux
OTpacJIeBbIX JOKYMEHTOB, ACHCTBHE KOTOPBIX OTpAaHMYEHO CBOeil crenuduyeckoil 00IacTbio
(manpumep, «lIpaBmiia ycTpoiicTBa M 0€30MacHON SKCIUTyaTallid COCYJOB, pabOTaOUIMX MO
JIaBJIEHUEM, JUIsI OOBEKTOB HCITOIH30BaHUS aTOMHOM dHEprum» u 1p.) [1].

OTu W JApyrue HOpPMAaTHBHBbIE JOKYMEHTBHl YCTAHABJIMBAIOT T'PAHULBI [1apaMETPOB
CoJlepKalliuXcsi B COCYyJle BEUIECTB, MPEBBIINIEHUE KOTOPBIX MPHUUUCISET COCYJ K ONacHbIM, B
o01ieM ciydae, Kak:

- Boma ¢ Temmeparypod Bbeuue 115° C  wnm Agpyrue  HETOKCHUYHBIE,
HEB3PbIBOII0KAPOOIIACHBIE KUAKOCTU MPU TEMIIEPATYPE, MPEBBILIAIOIIEH TEMIIEpaTypy KUIIEHUS
nipu pasienuu 0,07 Mlla;

- 1ap, ra3 Wiu TOKCUYHBIE B3PbIBOIOKAPOOIACHBIE KUAKOCTU C JaBieHueM cBoiie 0,07
MllIa;

- CXKaTbIX, CKM)KEHHBIX U PACTBOPEHHBIX ra30B 1oy nasieHueM cbiiie 0,07 MITa.

Jlna ynpaBneHus paboToil u obecrieyeHus: 6€30MacHbIX YCIOBUMA IKCILTyaTalliu COCYIbI B
3aBUCHUMOCTH OT Ha3HAYEHUSI JOJIKHBI ObITh OCHAIIIECHBI:

® 3aMIOPHOI WK 3aMIOPHO-PETYIHUPYIOIIEH apMaTypoit;
npubopaMu JJi U3MEPEHHUS 1aBICHHUS;
npubopamu AJis U3MEpEHHsl TeMIepaTyphbl;

IpeIOXpaHUTENbHBIMH YCTPOMCTBAMY;
yKa3aTeasiMU YPOBHSI )KUIKOCTH.

CornacHo peiictByromux [IpaBun obecriedeHus] MPOMBIIIEHHOW O€30MacHOCTH TpHU
AKCIUTyaTalli 000pylOBaHMs, paOOTAIOUIEro IO/ JaBJIEHUEM YTBEP)KJIEHHBIX IPHUKa30M
Munuctpa no uHBecTUIMAM U pa3zButuio PecriyOnmku Kazaxcran ot 30 nexadps 2014 roga Ne
358 ompeneneHsl cieayoue TpeOOBaHUS 110 YCTAaHOBKE COCY/a, pabOTaIOLIEro MO IaBJICHUEM:

-COCyJlbl YCTaHaBJIMBAIOTCS Ha OTKPBITBIX IUIOHIAJIKaX B MeECTaX, HCKIOYArOIINX
CKOIUICHHE JIFOIEH WM B OTAEIBHO CTOSIIINX 3AaHUSX.

- IONIyCKaeTcs YCTAHOBKA COCY/IOB: B TOMEILEHUSX, IPUMBIKAIOIINX K IPON3BOACTBEHHBIM
3/1aHUSAM, TIPH YCJIOBUM OTHAEIECHMS MX OT 3[AaHMs KallUTaJIbHOM CTEHOH; B MPOM3BOACTBEHHBIX
MOMEILEHUSX, IPU 00OCHOBAHUU MPOEKTOM; C 3ariyOJeHHeM B TPYHT NP YCIOBUHU OOeCcTieueHus
JocTyna K apMarype W 3alluThl CTEHOK COCyJa OT IIOYBEHHON KOpPpPO3MM M KOpPPO3UU
0Ty TArOIITUMHU TOKaMU,

- HE JOINYCKAeTCsl YCTaHOBKAa COCYAOB, 3apE€rUCTPUPOBAHHBIX, a TEPPUTOPHAJIBHBIX
MOJIpa3/ieNIeHUsIX YIIOJTHOMOYEHHOTO OpraHa B 00J1aCTH MPOMBIIIJIEHHOW O€30MaCHOCTH B )KUJIBIX,
OOIIECTBEHHBIX U OBITOBBIX 3/1aHUSX, B IPUMBIKAIOIIMX K HUM OMEIIEHUSX;

- YCTaHOBKA COCYJIOB JIOJ’KHA UCKJIF0YAaTh BOZMOKHOCTh X ONPOKUABIBAHUS;

- YCTaHOBKA COCYJIOB 00€CIIeYMBAETCS BOZMOKHOCTBIO OCMOTpPa, PEMOHTA, OUUCTKU UX C
BHYTPEHHEHN M HAPY>KHOWU CTOPOHBI;

- U1 ynoOcTBa OOCIY)KHBaHUS COCYAOB YCTPaWBAIOTCS IUIOMIAJKUA M JIECTHHUIIBI JUIS
OCMOTpPa U PEMOHTA COCYJIOB IOIyCKAETCs MPUMEHSTh JIIOJIbKU U IPYTHe MPUCTOCOOIECHUSI.

VYka3aHHbIE yCTPONCTBA HE JOJDKHBI HApylIaTh MPOYHOCTh M YCTOMYMBOCTH COCYZaA, a
IpUBapKa UX K COCYly BBIIOJIHSETCS B COOTBETCTBUU C HACTOSIIIUMU TpeGoBaHusiMH [ 1].

B cBia3m ¢ wucuepnaHMEM CYIIECTBYIOUIMX M HA4yaJoOM DJKCIUTyaTalliM HOBBIX
MECTOPOXKACHUM HEPTH KOPPO3UOHHASI aKTUBHOCThH MTPOMBICIIOBBIX CPEJl MOCTOSIHHO BO3PACTaET.
OCHOBHOW TPUYMHOM OTKAa30B M aBapuil cocynoB palOTaloOUIMii TOJ IaBICHHEM SBISETCS
HapyIeHne TpeOboBaHmi 0€30MacHON IKCIUTyaTaIUH.
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CornacHo TpeOOBaHUAM OHKCIUTyaTallu, B Tabmuie 1,2 mpeacraBieHa HOPMAaTHUBHAsS
UH(pOpMaLUs 110 NEPHOAUYHOCTH OCBUIETEIBCTBOBAHUS COCYOB, PA0OTAIONIMX IO/ AABJICHUEM
B He(hTEra3oBoi OTpaciIn U NEPUOAUYHOCTH MPOBEACHUS TEXHUIECKOT'O OCBUJIETEIIbCTBOBAHUS
LUCTEPH.

B 3aBucumMoctu OT napameTpoB (pacyeTHOrO JBMKEHUS U TEMIIEpaTypbl CTEHKU) U
xapakrepa pabouell cpelibl COCy/bl MOAPA3EIAIOTCS Ha Ipymnibl. ['pynmna cocyna onpeaensercs
coryiacHO TpeOoBaHusM Tabn. 2. ['pynmy mist cocyna ¢ MOJOCTSAMH, UMEIOUIMMH pPa3IHuHbIe
IapaMeTpsl U Cpelpl, JOIyCKAeTCs ONPENeNATh Ul KaXKI0M Monoctu otaenpHo. Cocynel, Ha
koTopele [lpaBuia He pacnpocCTpaHSIOTCS, HE3aBUCUMO OT pPACUETHOrO JaBJIEHUS CIEAYET
OTHOCHTH K Tpyie Sa win 56 [2].

Cocynpl ¢ mapaMeTpaMM, COOTBETCTBYIOUIMMH TI'DAaHUYHBIM JUHHUAM (puc. 2), ciaenyeT
OTHOCHUTB K TPYIIIE C MEHEE )KECTKUMH TPeOOBAHUSAMHU.

[Tpubasku C (cymma npubaBOK K PacYETHBIM TOJIIIMHAM, MM) K PaCY€THBIM TOJIIHHAM
JUIs KOMIIEHCALIUM KOPPO3UH (3PO3UH) JOKHBI IPUHUMATBCS ¢ YYETOM YCIOBUIN AKCIUTyaTaluH,
pacyeTHOro CpoKa CIyKObl, CKOPOCTH KOPPO3HUH.

[TpubaBku 111 KOMIEHCAUM KOPPO3UU K TOJIIIMHE BHYTPEHHUX 3JIEMEHTOB JIOJIKHbI
OBITh:

2C (mpubaBka Il KOMIIEHCAIlMM MMHYCOBOTO JONYCKa, MM) - s HEChEMHBIX
Harpy’)KeHHBIX O3JIEMEHTOB, a TakXe JUIi BHYTPEHHHX KpBIIIEK W TPYOHBIX pPEUIETOK
TEII000OMEHHUKOB;

- 0,5 C, HO He MeHee 2 MM - JUIsl CbeMHBIX Harpy>KEHHbIX 31eMEeHTOB; C - 1J11 HEChbEMHBIX
HEHarpy>KE€HHBIX 3JIEMEHTOB.

[lpu Hanmuumu Ha TPYyOHOW pEIIETKE WM TUIOCKOH KpBIIIKE KaHABOK MpHOaBKa s
KOMIIEHCAIIMM KOPPO3UU IIPUHUMAETCS C YUETOM IITyOMHBI 3TUX KaHaBOK.

Jlis BHYTpEHHUX CHEMHBIX HEHArpy>Ke€HHBIX 3JEMEHTOB NpuOaBKa i KOMIEHCAIUU
KOppo3un He yuuThiBaeTcs. Ecnm m3-3a pabouymx YCIOBHM HelenecooOpa3HO YBETUYHMBATh
TOJILIMHY CTEHKH 3a CUET MPUOABKU JIJIs1 KOMIIEHCAIIUU KOPPO3UU, PEKOMEHAYETCSI KOPPO3HOHHAs
3alUTa: IUIAKUpOBaHUe, (yTepOBKa WIN HallJIaBKa.

CornacHo TpeOOBaHUSM SKCIUTyaTal, (aKkTUYECKHE 3HAUYEHUs YCHJIMNH HEe JOJKHBI
IIPEBBINIATh PACUETHBIX 3HAYEHWH, IO KOTOPBIM OKPYXXHO€ HAIpPsUKEHUE B CTEHKE cOCyza
ompenensiercs mo popmye:

St=PDep/ 25 (1)

rjae: P - BHyTpeHHee n30bITOUYHOE 1aBJICHHUE;
D¢p - cpenuuit nuametp nmnuaapa (d +s).
OceBoe HampsHKEHUE B IAJIWHIPE OT BHYTPEHHETO JIaBJICHHS Ha THUINA:

S;=PDey/ 4s (2)

rze: S - moJHas TOJIIMHA CTEHKH IAIHHIPA.
TonmmuHa CTEeHKH B 3aBUCUMOCTH OT HaUOOJIBIIIETO TOMYCTUMOTO IaBIICHUS OIPEIeNIIeTCs
o ¢opmye:

rrae: R ; - qomycTiuMoe HampsbkeHue,

J - KO3 PHULIUEHT CBAPHOTO IIBA;

C - mpubaBka Ha koppo3uto (0,004m).

JIns onpezeneHus] TOMIIMHBI CTEHKH SJUTUITHYECKMX OTOOPTOBAaHHBIX JHUII MOJHAS
TOJIIIIMHA CTEHKH IHJIMHIPA OTIPENENSIeTCs 10 popmyIie:
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rae: Yy, - KOd(Q(GUIMEHT TepeHaNnpsHKeHHsl JHUINA, OMpEAeNseMblii TOo TpaduKy B
3aBucuMocTH oT h/D.

Tabnuma 2 - I'pymmsl cocyaoB

Xapaktepuctuka padbodeit
I'pynna |PacuerHoe naBnenne, MIla| Temnepatypa crenku™, °C Cpenbl
Ilox Hamus u ot 0 7o 0,05 Tokcuunas 1, 2, 3-ro K1accoB
BKJTIOY. OTIACHOCTH 10
I'oCT 12.1.007
1 HezaBucumo BspriBoomnacHas,
TO’KapooTacHast W/ Wit
Cs. 0,05 nnu Bakyym TokcuuHag 1, 2, 3-1o
KJIACCOB OITACHOCTH 10
I'OCT 12.1.007
Ot 0,05 o 2,5 BKIIOU. Brimre 400
Ca. 2,5 10 5,0 BkIIO4. Beimre 200
- Cs. 5,0 HezaBucumo
Ot 0,05 mo 5,0 BkIIOU. Hwxe munyc 40
JIro0as, 3a HCKITIOUEHHUEM
OT 0,05 pi (0] 2,5 BKJIIOY. Ot MHHYC 40 o 400 yKa3aHHOfI g 1-i TPYIIIBI
3 COCYJIOB
Ca. 2,5 10 5,0 BKIIOU. Ot munyc 40 1o 200
4 Ot 0,05 mo 1,6 BKIIOU. Ot munyc 20 1o 200
ITox vamus u ot 0 7o 0,05 JIro0as, 3a UCKITIOUEHUEM
BKJIIOY. TOKCHUYHOM 1, 2, 3-Tr0 KJ1accoB
5 onacHoctu o 'OCT
12.1.007
HesaBucumo B3peiBo6e3omnacHas,
Bakyym nokapo0Oe3onacHasi u/uiu
TOKCHYHas 4-T0 Kiacca
onacuoctu o 'OCT
12.1.007
st cocyioB, pabOTArOIINX MPHU MOJIOKHUTEIBHBIX TEMIIEpATypax, MPUHUMAIOT PACUYETHYIO
TeMIleparypy.
Jl71st cocyioB, pabOTaOMIMX MPU OTPUIIATEIBHBIX TEMIIEpaTypax, MPUHUMAIOT MUHUMAIbHYIO
pabouyio Temmneparypy.
Cocynpl, paboTaroiue mpu oTpUliaTeIbHbIX TeMiepaTypax oT MuHyc 40 °C no munyc 20 °C
v ot 200 1o 400 °C npu nasnenun ot 0,05 MIla o 1,6 MlIla BkitounTENbHO, OTHOCATCA K 3-
W rpymre.
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[TpubaBka 1151 KOMIEHCALUU KOPPO3UU HE YUMTHIBACTCS MPHU BBHIOOPE METAJUIMYECKHX
MPOKJIAZ0K Ui (IIaHLIEBBIX COETUHEHHI, OOITOB, ONOpP, TEIUIOOOMEHHBIX TPYO U MEPEropoIOK,
TEMI000MEHHBIX IPOCTAaBOK U CTOSIKOB.

Tonmuubl obeyaek, AHUIL, OHNOpP C YYETOM MPUOABKU ISl KOMIIGHCAIIMH KOPPO3UU
JOJKHBL ObITH HEe MeHee: (D/1000+2,5) MM - U3 yriepoAucThIX U HU3KOJETUPOBAHHBIX CTaleH,
rae D - BHyTpeHHU nuaMeTp oOedalKu, JHUIIA, OTOPBI, MM; 2,5 MM - U3 CTaJIel ayCTEHUTHOTO
U ayCTEHUTHO-(EPPUTHOTO KIIACCOB.

B cocynax npuMeHstoTCS IHUIIA: AJUTMITHYECKHE, odychepruueckue, Topochepruieckue,
cepuyeckre HeOTOOPTOBAaHHBIC, KOHMUECKHE 0TOOPTOBAHHBIE, KOHMYECKHE HEOTOOPTOBAHHEIE,
IJIOCKHE OTOOPTOBAHHbBIE, INIOCKKME HEOTOOPTOBAHHEIE, IIJIOCKHE, TPUCOSANHIEMbIE Ha 00aTax

Baxneiimeldr 3amaueii B 00MAacCTM  CO3/MaHUS  OKCIUTyaTallMOHHOW  HAJCKHOCTH
HedTenepepadaThIBAIOMINX HECTAHAAPTHBIX O00OPYAOBAHUN SIBISETCA pa3pabOTKa TEXHOJIOTUU
MPOU3BOJCTBA  OOOpPYAOBaHWM  JJIsi  TOBBIIICHHOM  AKCIUTyaTallAOHHOW  HAJEKHOCTH
B KOPPO3MOHHO-aKTHUBHBIX BBICOKOMUHEPAIU30BAHHBIX CpPENax, COJAEPXKAILIUX YIJIEKUCIOTY
U CEpOBOJIOPO/I IPUPOJIHOTO UM OAKTEpUAIIBHOTO MPOUCX 0K IeHUs. Koppo3noHHOe paspylieHne
CIIJT B wuacTHOCTM cemapaTOpoB, TJIABHBIM 00pa3oM, OOYCIOBJIEHO MPUCYTCTBUEM
B IlepepabaTbIBaCMOM IMPOAYKTE CEPOBOJOPOJA M YIJIEKUCIOro Tasza, Ojarojaps KOTOPBIM
HedTerazoBass AMYJIbCHUS HMEET KOPPO3MOHHO-arpecCHUBHBIE CBoiicTBa. Hompu 3TOM
MHUIIMATOPOM KOPPO3HOHHBIX MPOILIECCOB SBJSETCS BOJAA, BbI3bIBAIOLIAs IPOTEKAHUE KOPPO3UU
0 AJEKTPOXUMHUUYECKOMY  MEXaHHU3MY. ATrpecCUBHOCTh BOIHOM (a3l  ompeaensieTcs
€e MHOTOITapaMETPUYECKIM  XHUMHYECKHM U (U3UYECKUM  COCTOSSHUEM —  COCTaBOM
Y KOHLEHTpaUuel pacTBOPEHHBIX COJEH, HaJM4YMeM KHCIOpOJa, YIJIEKHCIOro —Tasa,
CEpOBO/IOPOJa, UX MapUUalbHBIM  JIaBIEHUEM, TEMIIEpaTypod, CKOpPOCTbIO  JIBM)KEHUS
Y XapaKTepoM IOToKa [3].

o
+200 \3 f
oA

-20 15 2,5\4,075,
NN\ /

WNRWNZ

Ts..JfC’,:"ﬂ"l't:

Pucynok 2 - [lenenue CII/] Ha rpynmsl B 3aBUCUMOCTH OT pacdeTHoro aasienus (P) u
TEMIIepaTypbl CTCHKH (t)

UccnenoBanne wu aHanu3 (aKTOPOB, CHIDKAIONIMX KOHCTPYKTHBHYIO IPOYHOCTH
Matepuana HedTenepepabarpiBaromiero HecrtangaptHoro obopynoanus (CIII) ompenemmnu,
9TO:

-BBIOOp Marepuana HedTenepepadaThiBaromero HectanaapTHoro odopymnosanus (CIIJI)
OCYHICCTBJIACTCA B 3aBUCUMOCTU OT BCIIMYHHBI U XaPAKTCPA HATPY30K U APYTIUX CIICHUATIBbHBIX
TpeOOBaHUI B 3aBUCUMOCTH OT YCJIIOBHM SKCILUTYaTalluH.

-IpH  TIOBBIIICHHBIX MPOYHOCTHBIX TpPEOOBAaHMSAX K KOHCTPYKLMH Marepuaia
He(drenepepabarpiBaromiero HectanaaptHoro ob6opynoBanus (CIIJ]) TtpeOyroTcs cramm ¢
IMOBBIIICHHBIM IMPEACIIOM TCKYUYCCTH U BPCMCHHBIM COIMMPOTUBJIICHUCM PA3PLIBY.
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-t marepuana CIIJ] HedrenepepabarbiBaroiero HECTaHIAPTHOTO OOOPYAOBaHUS
palMOHAIBHO IPUMEHEHHE KOHCTPYKLMOHHBIX CTaJled C IOBBIIIEHHBIMH MPOYHOCTHBIMU
XapaKTepUCTUKAMHU.

DTO MO3BOJISET CYLIECTBEHHO COKPATUTH 3KCIUTYaTallMOHHBIE PACXObI M0 COJIEPKAHUIO
HE CTAaHJApPTHOTO 000PYIOBAHMUS, YTO B CBOIO OUEPE/lb YMEHBIIAET CTOMMOCTb COOPY>KEHHS.

OnHuM U3 TIIaBHBIX (PAKTOPOB CHMIKEHUS DKCILTyaTallMOHHON cToKocTH Matepuana CIT/]
SBIISIIOTCSI TIPOLIECCHl 0O0IIe KOppo3uH, e(hOpPMAMOHHOTO CTAPEHHS, a TAKXKe YXYALICHHE
MEXaHUYECKUX XapaKTEPUCTUK U CONMPOTUBIIEHUS MeTauia pazpymeHnto. Koppo3us npuBoauT K
yMeHbIlIeHN0 TONMMHBL cTeHKH CIIJI M BO3HMKHOBEHMIO KOHLIEHTPAaTOB HAIPSHKEHUH,
Jlerpajanys CBOMCTB CHUKAET COIPOTUBIIEHUE 3aPOKICHHUIO U PaCPOCTPAHEHUIO ONACHBIX 30H,
YTO MOJKET BBI3BIBATH IPU pab0oUMX, 1 OCOOCHHO UCTIBITATENbHBIX, aBieHusx paspymenue CI1/L.
Bnusaue ruractuueckoit nedopmariiu Ha moTepro Beca o0pasioB u3 yriaepoauctoit ctamu Cr3rc
IIPU KOPPO3UOHHBIX UCIIBITAHUSAX IPEJCTABIECHO HA pUC. 3

140
120 /.
. 100 Pl
]
g 8
@
[--]
g 6
5
S 0 ——be3 gedopvaLgn
)
20 7

0 10 20 |} L] 50 60 ] 80 90 100
BpetA KoppoenoHHE HCMBITSHAIR, CYTHA

Pucynoxk 3 - BnusiHue riactuueckoi gedopMaiiui Ha IoTepro Beca 00pa31oB MaTepuaa
CII/] 3 yrnepoaucToii cTanu npu KOPPO3MOHHBIX UCTIBITAHUSIX

[ToaTomy Ba)kHOM 3a/1aueil sBIsSETCS UCCIIEeOBaHUE BKJIaAa 3TUX (DAaKTOPOB B U3MEHEHUE
CONpoTHBIEHUs paspymeHuto marepuana CIIJ] u pa3paboTka Ha ITOH OCHOBE NPUHIIMIIOB
CO3/aHMSI HOBBIX KOHCTPYKIMOHHBIX crtajel marepuana CIIJl, ycTOMYMBBIX K CHJIOBOMY H
TEIUIOBOMY BO3JEHCTBUAM

Boeionpl. IlpoananusupoBanHble crenupuyeckue  ycnoBusi skcmryarauun  CIIJ,
paboTarouyx 1moja U30BITOYHBIMU JABICHUSAMHU ONPEIEIUIN, YTO Pl (PaKTOPOB, YUUTHIBAIOIIUX
IpoLecchl 001Iel Koppo3uu, AePOopMaAIIOHHOE CTapeHHe, a TaKKe YXYAIICHHEe MEXaHHUUYECKHUX
XapaKTEepUCTHK M CONPOTUBIIEHUS MeTaula paspyueHuto Marepuana CIIJ] npu skcruryaranun
IpelycCMaTpUBAIOT COOJIOJIEHNE U BBINOJIHEHUWE BO3POCIIMX TpeOOBaHUN IMPOMBIIIIIEHHON
0€30MaCHOCTH TP IKCIUTyaTalliM COCYAOB, paOOTaloUIMX IOJ JaBJI€HHEM B He(TerazoBoi
oTpaciu

OTO ompenenseT peueHus BakHEHIINX 3a7ay B 00JACTH CO3JaHMs KCILTyaTallMOHHOMN
HanexxHoctu CIIJ] Ha ocHOBe pa3paOOTKM TEXHOJOTHH TPOM3BOJCTBA allapaToB M COCY/OB,
paboTarouMx MOJ M30BITOYHBIM JIaBJICHHEM B HEPTEra3oBOd OTpacid C IOBBIIICHHOM
AKCIUTYaTal[MOHHOM  HaJeKHOCTBIO B KOPPO3MOHHO-aKTUBHBIX  BBICOKOMHHEPAIN30BAHHBIX
cpedax, COJIEpXKalluX YIJIEKHCIOTY U CEpOBOAOPOA MIPUPOIHOTO WM OaKTepHalbHOTO
IIPOUCXOXKICHU.
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MYHAM-TA3 CAJIACBIHAAFBI KbICBIMMEH K¥MbIC ICTEUTIH
bIIBICTAPJBI TAWJIAJTAHY IIAPTTAPBIH TAJIJIAY

Hypbeno III.M. — wmaructpant, II.EcenoB areiHgarel Kacnuii MeMIeKeTTIK
TEXHOJITHsIIAP JKOHE UHKHHUPUHT YHUBEPCUTETI, AKTay K., Kasakcran, shyngys_aktau@mail.ru.

TabsoB A.Y. —T.7.K., goueHt, [1l.EcenoB areiaaarst Kacniuii MeMIIEKETTIK TEXHONTUSLIIAP
JKOHE MHXUHUPUHT YHUBEPCUTETI, AKTay K., Kazakcran, tabylov62@mail.ru.

Anaarna. Makanajga MyHai-ra3 caJachlH1a KOJJAHBUIATBIH KbICBIMMEH KYMBIC 1CTEUTIH
BIIBICTAp/Abl TMalJaNaHy I[apTTapbl 3€pTTEIreH. APTBHIK KBICBIMMEH >KYMBIC ICTEHTIH OCBHI
KAONIBIKTBIH ~ €pPEKIIeNiri, TaijanaHy peKUMIEPiHiH Oy3bUTYBl amamaapiblH — ©JliMiHe,
)Ka6,I[I>IKT apJdblH, rUMaparTap MCH KYPbUIbICTAPAbIH 6¥3HJ’IYLIHa 9KCII COraTblH OpacCaH 30p
SHEPTUSHBIH OyIiHYyl Ke3iHJe OHJIpicTe >KapbUIbIC KAayilTi >KarJail TYFBI3Ybl MYMKIH €KEHIH
€CKepe OTBIPBII, OHBI MTAK1aJIaHy IbIH €PEKIIe MAapTTapblH alKbIHIANUIbI.

Tyiiinai ce3nep: MyHaili-ra3 eHepkociOi, ammaparrap, KbICBIMMEH XYMBIC iCTEHTIH
BIIBICTAP, KBICBIMMEH JKYMBIC ICTEHTIH BIABICTApABl TaiianaHy, BIABICTAPABIH aBaAPHSICHI,
KbICBIMMEH JKYMBIC ICTEUTIH BIIBICTAp bl OPHATY JKOHE KaylIlcl3 naiianaHy epexeci, TEXHUKAIBIK
KbI3MET KOPCETY, KOHJIEY, THPABIMKAIIBIK ChIHAY, KOPPO3HSUIBIK 0Y3Y.

ANALYSIS OF OPERATING CONDITIONS OF PRESSURE VESSELS IN THE
OIL AND GAS INDUSTRY

Durbenov Sh.M. - graduate student, Sh. Yessenov Caspian state university of technology
and engineering, Aktau, Kazakhstan.

Tabylov A.U. - academic adviser, Sh. Yessenov Caspian state university of technology and
engineering, Aktau, Kazakhstan.

Abstract. The article examines the operating conditions of pressure vessels used in the oil
and gas industry. The specifics of this equipment operating under excessive pressure determines
the special conditions of its operation, taking into account that violations of operating modes can
create an explosive situation in production with the release of huge energy during their destruction,
causing the death of people, destruction of equipment, buildings and structures.

Keywords: oil and gas industry, devices, pressure vessels, operation of pressure vessels
accident of vessels, Rules for the device and safe operation of pressure vessels, maintenance,
repair, hydraulic testing, corrosion damage.
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VIIK 620.95
AJIbTEPHATHBHBIE BUJIbI TOTLJIABA

KOcynoB A.A., crapmmii npenojaBareib
Kacnuiickuii rocygapCTBEHHBIN YHUBEPCUTET TEXHOJIOTUN U MH)KUHUPUHTA
umM. III. Ecenona, r.Axray, Kazaxcran

AHHoTanms. B ctaThbe Ha OCHOBE MCCIICIOBAHHS TICPCIICKTHB UCIIOIb30BaHUS OUOTOILIHB,
KaK OJTHUX M3 BOXKHEUINX aJIbTCPHATUBHBIX BHUOB TOILUIMBA JIJISI aBTOMOOMIILHOTO TPAHCIIOPTa B
YCJ'IOBI/ISIX COBpeMeHHOfI 3HCpI‘eTI/IKI/I - paCCManI/IBaeTCSI aKTyaﬂBHOCTL HpOI/ISBOIICTBa TOIIJINBA C
MOMOIIbIO HETPAJIUIIMOHHBIX U BO300OHOBJISIEMBIX UCTOYHHKOB SHEPrud. ONMHMCAaHBI MPOLETYPhI
HOJ'IyT-IeHI/IFI 6I/IOTOHJ'II/IB, JAHBbI HpOI‘HO3I:I HNCITIOJIB30BAHUA HeTpa[[I/IIII/IOHHI)IX nu B0306HOBJI$IGMBIX
HMCTOYHUKOB SHEPIMHM B MUPOBOM MaciuTaoe.

KiroueBble cj10Ba: ajbTEPHATHBHOE TOILIMBO, OMOTOIUIMBO, OMO3TAHOJ, OHOIHM3EIb,
9KOJIOTUYHOCTD, 3(PPEKTUBHOCTD, pecypcocOeperaromiue TeXHOJIOT HH.

B T1perbeM ThIcAueneTHe IOJIE3HbIE MCKONAeMble B BUAE Ta3za, HePTH, YIisd
MCYEPIBIBAIOTCS, U YEJIOBEYECTBO HAXOJIUTCS B IOMCKAaX aJlbTEPHATUBHON SHEPruu, KOTOpas
Oyzaer ABUraTb MalIMHBI U 000TrpeBaTh JoMa. B cOBpeMEHHOM MHUpE YK€ CYIIECTBYIOT pa3Hble
BU/Ibl AJIbTEPHATUBHOI'O TOILJIMBA, HO OHU €lI€ IIMPOKO HE MPUMEHSIOTCS. J{en0 B TOM, 4TO moKa
€CTb 00BIYHOE TOILUIMBO, YEJIOBEUYECTBO HE OyIeT 3ayMbIBAaThCs 0 OyayIleM. A 3ayMaTbCsl CTOUT,
JUTSL TOTO, YTOOBI YTO-TO OCTABUTH TOCIIE Ce0s ISl Oy TyIINX TOKOJICHUH.

CoBpeMeHHass LUBWIM3ALMS HE MOXKET II0XBacTaTbCsd CBOMMH 3KOJOTMYECKUMU
nokazaresiMi. OTpOMHOE KOJIMUYECTBO JIPEBECHBIX U CEIbCKOXO3IMCTBEHHBIX OTXO0B, KOTOpPOE
B JajbHeWlleM He mepepadaTbiBaeTcs, a TOJIBKO JIMIIb YBEJIMYMBAET pa3Mepbl, U 0e3 Toro
OTPOMHBIX CBAJIOK Mycopa. Takke KaXIblil JeHb YBEJIWYMBACTCS KOJIMYECTBO TPAHCIOPTa B
aBTOMOOMJIBHOM MapKe, M KaK CJIEJCTBHE pacTeT 00beM BBIOPOCOB BpeAHbIX BeiecTB. I1o aToi
IPUYMHE BCTAET BONPOC O IMepepadOTKEe NPUPOIHBIX OTXOAOB C TOJB30H Ui JIIOJIEH.
HyxHo meiTaThCcst cnenate Mup uuiie. Ecnm ke 3amackl HEQTH M APYTMX TpPaJUIIMOHHBIX
MCTOYHUKOB CO BPEMEHEM TOJBKO OE3BO3BPAaTHO HMCCEKAIOT, TO OTXObl OT PACTUTEIBHOCTHU
UMEIOT BO3MOXHOCTb BO300OHOBIATHCA. M BBeneHue B KpyrooOOpoT OHMOTOIUIMBA — OJUH U3
CIOCOOOB COXPAaHUTH IJIAHETY OT IJ100albHOM KartacTpodsl. bruoTominBo, Kak OAMH U3 BUAOB
aIbTEPHATUBHOIO TOIUIMBA, NPOM3BOAMMOE W3 PACTUTEIBHOTO WM >KUBOTHOTO CBIPbS, W3
IPOAYKTOB KHU3HEAESITEIbHOCTH OpPraHW3MOB WM OPraHUYECKHUX MPOMBIIUIEHHBIX OTXOJI0B
CTaHOBUTCA Bce Oosiee mnomyaspHbiM (puc.l). Jlnst naBurareneit BHYTPEHHETrO CropaHMs
aBTOMOOWMJIEN NCIOJB3YIOTCS TaKue BUABI OMOTOILINBA: ITAHOJI, METaHOJ, Onoausens. Kaxnoe ¢
ATUX BUJOB UMEET CBOM IIPEUMYILECTBA U HEAOCTAaTKU. B Hamiell cTpaHe HET LieleHanpaBlIeHHON
IpOrpaMMbl pa3BUTHs TPOU3BOJCTBA OMOTOIUIMBA. B JApyrux crpaHax mupa yxke cucrema
IPOM3BOJICTBA AJIbTEPHATUBHON »HEPruu Oojiee HalaXeHa, W B HACTOAIIEe BpeMs yxkKe
UCIIOJIb3YyeTCsl OMOTOIIIMBO B CMECH C OEH3MHOM.

[IpenmyiiecTBaMu OUOTOIUINBA SBISIOTCA:

- D9KOJIOTMYHOCTh — CaMbli BaXHBIH (aKTOp, KOTOPBIH MPEIOTBpAIIAET 3aCOPEHUE
OKpYXKaroIlel cpeJibl BBIXJIONHBIMU I'a3aMy U NIPOIyKTaMH BHYTPEHHETO CrOpaHus;

- lIeHa — CTOMMOCTb OMOTOIUIMBA HA OPSAOK HUXKE YEM TOro ke OEH3UHA;

- TOTIJIMBHASI CUCTEMA HE 3acopsieTcs, Ha IBUTaTelie He 00pa3yeTcs rapp, caxa.

OnHaKko K COXAJEHHIO, NMPHUXOIUTCS KOHCTAaTHMPOBaTh, YTO B HACTOAIIMA MOMEHT B
BOIPOCAX MEPCHEKTUB UCIOIb30BaHUS B OMOTOIIUB B CTpaHaX MOCTCOBETCKOTO MPOCTPAHCTBA,
CYIIECTBYIOT CJIEIYIOIINE HEAOCTATKHU:

- HAIWYHe MUHUMAJIBHOTO KOJIMYECTBO aBTOMOOMIIBHBIX 3alIPaBOK ¢ OMOTOITUBOM;
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- CYLIECTBYET HEOOXOJMMOCTb OUMCTKH TOTUIMBHON CHCTEMBI JJIs TIepexo/1a aBTOMOOMIIS
Ha OMOTOILINBO;

- CYIIECTBYET HEOOXOAUMOCTh MAaKCUMAJILHOTO BPEMEHHU MPOTrpeBa JABHraTeNsl 3MMHUX
YCIOBUSIX.

CambIM MONyNSApHBIM OMOTOIUTMBOM JIJIsl aBTOMOOWIIEH sIBJIsIeTCsl 3TaHON. buostanon —
OOBIUHBIM ATaHON, MOJYYEHHBIH B XojAe mepepaboTKu U OpOXKEHHUS CeIbCKOXO03HCTBEHHBIX
KyJnbTyp. Yale Bcero ucnoib3yloT KyKypy3y, U caxapHblii TpocTHUK. Ho Taxke B Xoa UIyT U
KapTodenp, SUMEHb, caxapHas CBEKJa — TO €CThb T€ MPOIYKThI, KOTOpPBHIE COAEpKAT MHOTO
KpaxMajia WM caxapa 4To CHocoOCTByeT Xopomiemy Opoxenuto [1]. B ocHOBHOM 3TaHOI
cMemuBalT ¢ 6eH3uHoM B cooTHomeHuu 10% stanon 90% Gensun. Ota hopmyna yaiie BCEro
BCTPEYAETCSl B MUpE, MOJ Hee HE HYKHO IepepadaThiBaTh TOIUIMBHYIO CHCTEMY aBTOMOOMIIS.
Kaxercs uro 10 % Mano — HO OHM UTparoT OOJIBIIYIO POJIb B COXPAHEHUU OKPYXKAIOIIEeH Cpebl.
Ecmu ke aranoma 90%, a 6ensuna 10%, Torma Hy)KHO MEHSTH BCIO CHCTEMY. BO3MOKHOCTH ke
THOPUAHOTO aBTOMOOWJIS TO3BOJIAIOT SKCILTYaTallIO €3/1b1 Ha JIF000M BHUJIE TOIUIHBA Oe3 MpodieM.

Pucynok 1 - buotonnuo- agbTepHaTUBHOE TOIUIMBO JJIsi aBTOMOOMIIEH

Bropoe TtomnmmBOo mo momynspHOCTHM — Ouoauszens. Ero Toxke mosydaroT myTeM
nepepadoTKU CeTbCKOXO3SMCTBEHHBIX PACTEHUH, HO HE KPaxMaJbHBIX WM CaXapHbIX, a TeX
KOTOpbIE B OOJBIIOM KOJMYECTBE cojaepkaT Mmacia. Hampumep: cosi, MOJACOIHYX WM paricC.
[TpousBoscTBO OHMOAM3ENs 3aTpaTHOE, YeM MPOU3BOJACTBO 3TaHosna. Hano cHadana BIOXKHUTH
JEHbI'M B pacTeHus, coOpaTh nepepadboTaTh U MMEHHO mepepaboTka OoJiblile BCero Tpedyer
3arpart. J[eq0 B TOM, 4TO MOJIyY€HHOE ChIPbE — MACIIO HYKHO MEepe3TepruPHIIMPOBATH METAHOJIOM
npu temneparype 60°C 1 HOpMalabHOM JaBJIEHUH IS MTOIYYE€HUs KaueCTBEHHOro mpoaykra. 1
61oan3ens HeOOXOJMMO XPAHUTh He OoJiee TpeX MecsLEeB — JOJIbIIE — OH Pa3jlaraeTcs.

Tak e kKak ¥ 3TaHOJI, OMOM3eb MPUMEHSIOT B CMECH C JHM3EIbHBIM TOTUTUBOM, TOXKE B
OTpeNIe]IeHHOM TMPOLEHTHOM COOTHOLIeHHH. Ho B mnpuMeHeHMH Ouoau3ens mepepabdoTKu
TOIJIMBHON CHUCTEMBI He TpeOyercs. KOHEYHO, 3TH cpelcTBa Ui ABMDKEHUS aBTOMOOWIEH
HKOJIOTHYHBIE U O€30I1acHbIe, HO UX dHEpreThuyeckast 3pPeKTUBHOCTb HUXKE, YeM SHEprusi OeH31Ha
wiu gu3ens. [Ipu 5ToM MOITHOCTD JU3€sl CHUYKAETCS, @ PacX0/]l TOIJIMBA YBETUYUBAETCS.

[Ipu wucnonb3oBaHUM OHOTOIIMBA TOIUIMBHAs CHCTEMa Kak Obl OYHINAETCS, H3-3a
MPUCYTCTBUS CIIUPTA, KOTOPBIM COAEPKUTCS B OMO3TaHONIE. DTAHOJ PAacTBOPSET Taph U CaXy B
cUCTeMe U OJIEP’)KUBAET TOIUIMBHYIO CHCTEMY B uncToTe. KOHEUHO, H3-3a 3TOr0 pacxo/] TOIUINBA
YBEITUYMBAETCS, HO He HaMHOTO. Beero Ha 5-7%. Ho Bo3HHKaeT S5KOHOMHUS Ha TOM, YTO HE HYKHO
YUCTUTH TOIJIMBHYIO CUCTEMY, KaK MPHU HCIIOJIb30BaHUU HEPTSIHBIX MPOTYKTOB.

[To MHEHHMIO MHOTHX CTICIIMAIIMCTOB TP MCIIOJIb30BaHUU OMOTOIIIMBA HE OyIeT mpolem
¢ o0pa3oBaHMEM rapy Ha CBEYax, KOJIbIla MOPLIHEN U CaMH MTOPIIHH, (pakeTbHBIN BBIX0] (hOPCYHKA
— pacobuuTeNst — Bce 370 Oyner uuctbiM. Ho o0s3aTensHO HeoOXoauMa YMCTKa TOIUIMBHOM
CHCTEMBI, B CJIEJCTBHH TOTO, YTO TAHOJI PACTBOPUT BCIO TPsA3b CO CTEHOK OeH300aka M Korjaa
JIBUTaTelb 3apab0TaeT — BCE 3TO MONAET B KaMepy CrOpaHus yepe3 BCIO TOIJIMBHYIO CUCTEMY U
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TOIUIMBHAsT CUCTEMa TOJBEprHeTcs 3acopeHuto. [loaToMy umcTka cHUCTEeMbl HE HAHOCUT
OKPY’KaIOIIIEH Cpelie Bpeaa, ¥ TOTUIMBHAS CUCTeMa aBTOMOOUIISL OyAeT HaXOIUThCS B MICAIBHOM
YUCTOTE. DTO MPOJICBACT CPOK IKCILTyaTAI[MM aBTOTPAHCIIOPTHOIO CpeicTRa [2].

i
‘ |i if»L.;

P HCYHOK 2- Hpouecc H3IrOTOBJICHUS 3TAaHOJIA ITIOXO0K Ha ITPHUIOTOBJICHUS CIIMPTA

buoTonnuBo MoAXoAUT 1715 MCTIONB30BaHMSI BO BCeX Mapkax aBToMoomsax. [Ipu sxenanuu
Ha 0oJiee COBPEMEHHBIX MOJIENISIX MOXHO YCTAaHOBWTH CHCIHAIBHBIA aJantep, KOTOPBId OymeT
KOPPEKTUPOBATh TOILTUBHYIO CMECh — JIEJIO B TOM, YTO JAaTUYUKH, KOTOPbIE KOHTPOIUPYIOT PACXO]l
TOTUIMBA, MOTYT TIOKAa3bIBaTh, YTO HYKHO JOIIOJTHHTEIHFHOE 000TaIl[CHHBIC TOTUTMBHOW CUCTEMBI —
a 3TO yBEIIMYMBAET PacXo] TOILIMBA — YEro COBEPIICHHO He HYKHO. [Ipu ycraHoBKe agamntepa
nepen (hopCyHKOM—paclbUIUTENIeM CHCTeMa aBTOMOOWISI HE coBceM Hapymiaercs. Ho amantep
JIOBOJILHO TIOJIE3HAas] KOHCTPYKIUS JUISI KOHTPOJS KOJIMYECTBO M BPEMEHHU IO/Iayd TOILIMBA B
Kamepy cropanus. B aBTromoOumnsix 6onee paHHUX MOJIE]el MOKHO HCIIOJIh30BaTh OMOTOILIMBO
6e3 aganTepa. OHU HE 00J1aIaI0T CUCTEMOM aBTOMATHYECKOTO PETYIUPOBAHUS KauecTBa TOILIHBA.

[TouemMy B Haeil cTpaHe HET HOPMAJILHOTO TPOU3BOJICTBA OMOTOIIINBA? DTO 0OBACHAETCS
TeM, 4TO HedTeTpeiiepam, ¢ TOUKHU 3pEeHUsI KOHKYPEHTHOCTIOCOOHOCTH HEBBITOTHO TIPOM3BOACTBO
JAHHOTO BHJIa TOIUIMBA. B 3TOM BOIpOCE OTCYTCTBYET 3aKOHOJATEIIbCKAsh W HOPMATHBHO —
mpaBoBasg 0a3a M aBTOMOOWJIMCTHI HAIIET0 TOCYJapcTBa Majo NPOMH(OPMUPOBAHBI O
BO3MOXXHOCTSIX JTAHHOTO BHUJA aTbTEPHATHBHOTO TOILTMBA. HaceneHue, B CHTy cBOEH 3aHATOCTH
HE YyCIEeBaeT CIEIUTh 32 BCEMH HAMpPaBICHUSMU TEXHUYECKHX OCTHKEHHI COBPEMEHHOTO
aBTOMOOMIIecTpoeHus. U mo3TomMy OTCyTCTBYET MH(MOpPMAIHS, MOPOKIAIONIAs COOTBETCTBEHHO
OTCYTCTBHE CITpOCa.

Kak yxe OBUIO OTMEUEHO, J3TAaHON TIOIYYalOT B TpoIecce OpOKEHHs CaXxapHBIX W
KpaxMallbHBIX CEIhCKOXO03UCTBEHHBIX pacTeHuii (puc.2). Ilporecc mpon3BoaCTBa MOYTH, TAKOH
Kak Mpon3BOACTBO cnupTa. C mMoMoIpi0 (hepMEHTOB BENIECTBA W3 PACTCHUH MPEBpAIIAlOTCs B
caxap, KOTOpBI COpakMBAarOT C MOMOINBIO Apoxoked B Opary. [locie mporecca cOpaxuBaHus
ATaHOJI TIEPETOHSIOT ¢ MTOMOIIBIO JUCTHUISIIIHOHHOW YCTAHOBKH M JIOTIOJHUTEIHLHO OYHINAIOT B
peKTU(UKAIIMOHHONW YCTaHOBKE. B pesynbrare BceX O3TUX MACHCTBUI TMOIYYarOT STaHON B
BIIEPEMEIIKY C BOJIOW U HEOOXOIUMO B JaNbHEWIIEeM 00€3BOIUTh CMECh U MOJTYYECHHBIN YUCTHIN
ATAaHOJI MOXKHO YK€ CMEIIMBaTh ¢ OCH3MHOM. DJTaHONI B cCMecH ¢ OEH3WHOM paboTaeT Kak
OKHUCJIUTENh M KaK C0c0o0 yBENTWYEHHS] OKTAaHOBOTO YHUCIIA.

Jlis mpow3BoJICTBA OWOMM3EINS HCIIOJIB3YIOTCS pa3HbIE BUIBI PACTHTEIBHBIX Macell.
[Iporiecc mpou3BoACTBA 3aKITIOYAETCS B TOM, YTO HY)KHO YMEHBIITUTH BSI3KOCTh MAacJIa C MOMOIIIBIO
cnrpta. JIFoboe Maciio COCTOHMT ¢ TPUTIHIEPHIOB. TO €cTh MPUCYTCTBHE B COCTaBe TIIMIEPUHA
YBEJIMYUBACT BA3KOCTHh Macia. [103ToMy BO3HHMKAeT HEOOXOAUMOCTh HEHTpanmu3aIus TIUepUH
MOCPEJICTBOM CHUPTa. DTOT MPOIECC HA3bIBACTCs TpaHCATepudukanueil. B koHedHOM uTOTE
MOJTy4aeTCsl YUCTBHIA OMOAM3eNb I[BETa Mena, OH Ha BUJ HE JOJDKEH COJIepKaTh HUKAKUX
IpUMeceH, a eClIi OH CJIeTKa MyTHBIN, TO 3TO MOATBEPKIACT HATMYKME BOJBI, KOTOpas yAasieTcs
B IIPOIIECCE HATPEBAHMSI.
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Pucynok 3 - [Ipouecc nonyuenust OMOTOIIIMBA AJI1 aBTOMOOMIIEN U3 MUKPOBOJOpOCIEi

B mepeuens BUAOB OMOTOIIIMBA TaK)Ke BXOJIUT OMOMETaH — ra3, MOJIYy4aeMbId OT Pa3HBIX
0TXO0J]a — PAcTEeHH, JAPEBECHON CTPYXKKHU, COJIOMbI, KOXKYpbl (pyKTOB M oBolued. To ecTb oT
BTOPOCOPTHOT'O ChIPbsl. OT MPECCOBKU U CKOIJICHUS 3THX HPOJYKTOB MOJIY4YarOT MeTaH — Ouoras,
KOTOPBII COCTOMT W3 METaHa W YIJIEKHCIOro rasza. Jlias mpuMeHeHHs ero B aBTOMOOWMIISX
HE00X0/1MMa O4YHCTKA OT YTJIEKUCIIOro rasa.

W caMplM COBpeMEHHBIM BHJIOM TOIUIMBA, KOTOPOMY €II€ HET MPAKTHYECKOTO
IPUMEHEHHUs, SBIsETCsS TOIUIMBO ¢ Bogopociel (puc.3). Poccuiickue yuénsle OO0beAMHEHHOTO
uHcTuTyTa BhIcOKHX Temmeparyp (OMBT) PAH u MI'Y paspaboranmu 3¢ ¢hexkTuBHBINA crocod
HOJIy4eHus: OMOTOIINBA AJIsl aBTOMOOUIIeH U3 MUKpOBoiopocieil. M yxe He ToiabKko pazpaboTaiu,
HO ¥ YCIEIHO mnpoTectupoBaiv. W3 monydeHHoil OunonedTn Oblma BbIIeIeHA OCH3MHOBAS
¢pakuus (OmoOeH3uH). 3areM cMech OObIYHOrO OeH3WHa M OuOOEH3MHAa UCHBITATM Ha
JIBYXTaKTHOM J[BHTAaTEJIe BHYTPEHHETO CrOpaHKsl PaIHOYIpaBisieMoi MauHbI [3].

IIpenmymiecTBO TaKOro TUIA TOIUIMBA B TOM, YTO ChIPbE MOXKHO BBIPAILLIMBATh U B BOJIE U
Ha HEMPUTOAHBIX I XO34HMCTBAa yyacTKax 3eMiu. bHOTOmIMBO ¢ BOmOpocield 3KOHOMUYECKU
BBIF0/THO. He Hy>KHO TpaTuTh OOJIbIINE YCUIIHSL, YTOO BEIPACTUTh BOAOPOCIIH, @ OHU UMEIOT CaMble
OosbIIMe TOKa3aTeNlu Mo 00beMy TOIIMBa nocie nepepadorku. Ilo muenuto skcnepros OUBT,
MHUKPOBOJIOPOCIH CUUTAIOTCA OJHUM M3 TEPCHEKTUBHBIX HCTOYHHUKOB BO300HOBISEMOIO
OMOTOIIMBA, TaK HAa3bIBAEMOro OWOTOIUIMBA TPETHEro TOKOJIEHHs. B  ycrmoBusx pocta
AQHTPOIIOT€HHOI'0 BO3JCHCTBUS Ha OKPYXKAIOILYIO CPEAY OHU MOTYT UCIOJIb30BAThCSA JJIS 3aXBaTa
aTMOoCc(hepHOro YriIeKUcIIoro ra3a u MpoMbIIIJIEHHBIX BHIOPOCOB ABYOKUCH YIJIEpO/a, a TAKKE IS
OYHUCTKH CTOYHBIX BOJA. Hy, 1 GMOTOIIMBO MOKET ObITh MHTEIPUPOBAHO B YK€ CYLIECTBYIOIILYIO
SHEPreTUIECKyI0 UHPPACTPYKTYPY, K IPUMEPY, IS MPOHU3BOJCTBA MOTOPHOTO TOIUIMBA, YTO
MO3BOJIMT COKPATUTh NOTPeOJIEHUE TPATUIIMOHHOTO HCKOIIAaeMOT'0 TOIUINBA.

3amacel HeTH, ra3a U yriig He OECKOHEYHBI U TPAKTHUECKU HEBO300HOBIsieMbI. [1oaTOMY
IPOM3BOJIUTH TOIUIMBO TNPHUAETCS M3 BCEro, 4YTO «Iomajercs». Jlake HecMOTps Ha TO, YTO B
Kazaxcrane 6MOTOIIIMBO - ATO €llle HOBUHKA, HE HY)KHO CTOSITh B CTOPOHE OT MHpa Bcero. Eciau
ceifuac HeT mpoOyieM ¢ He(ThIO M ra3oM, TO BCKOPE OHU BO3HUKHYT U MPUAETCS MOKYNATh 3TO
camoe TOTIITMBO 3a TPAHUIICH, TEM CaAMBbIM OBITh 3aBUCUMBIMHU OT HHOCTPAHHBIX YHEPTOHOCUTEIICH.

BriBosbl. Takum 00pa3oM, HaMepeHHUs MHOTHUX CTpaH B MUPE 110 BHEJPEHHUIO HOBBIX BUI0B
TOIJIMBA OTHIOAb HE SBISIFOTCS BBIMBICIIOM. MHOTHE TocynapcTBa YK€ BHEAPHIN CBOU
TEXHOJIOTUM, HEKOTOpPbIE TOJBKO BBIXOAAT HA 3TOT PBIHOK C HOBBIMH paspaboTkamu. Ho
OJIHa3HAYHO OJHO — Oynyliee - 3a pacTUTENbHBIM OHOTOIUIMBOM. [JIaBHBIMH NpPUYMHAMU,
00yCJIOBUBUIMMHU Pa3BUTHE OMOTOIUIMB, SIBIAIOTCS: 0OeCIeueHNe YHEPTeTHUECKOM 0e30acHOCTH;
COXpaHEHHME OKpYXarolllel cpelpl U 00ecreuyeHre 3KOJ0rMYecKord 0e30MacHOCTH; COXpaHEHUe
3aracoB COOCTBEHHBIX SHEPropecypcoB JUIsl OyIyIIUX IMOKOJCHUN; yBETUYEHUE MOTPeOICHHS
CBIPbsI UIl HEAHEPTreTUUECKOTO UCTIOIb30BaHUs TOIINBA.
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AngaTtma. Makanaia 3aMaHayd JHEPreTHKa >KarJaailblHAa aBTOMOOWIb KOJIri YIIiH
OTBIHHBIH ~ MaHbI3Abl  Oanamanbl  TyplepiHiH Oipi  peTiHae OWOOTHIHABI MaljganaHy
MEPCIIEKTHBAJIAPBIH 3ePTTEY HETI31H/IE JOCTYPJIi eMeC JKOHE KaHAPTHUIATHIH YHEPTHsI KO3CPiHIH
KOMETIMEH OTBIH OHJIPICIHIH ©3€eKTUIr KapacThIpbLIaAbl. BHOOTBIHABI almy pacimuaepi
CHUIlaTTaJlraH, SHGMIIiK aAyKbIMJ1a IlQCTYpJIi C€MCC JKOHC JKAHAPTHBUIATBIH OJSHCPIrusd KG3IIGpiH
naiianany 6omkamaapsl OepiireH.
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Abstract. Based on the research of the prospects of using biofuels as one of the most
important alternative fuels for road transport in the conditions of modern energy, the article
considers the relevance of fuel production using non-traditional and renewable energy sources.
The procedures for obtaining biofuels are described, and forecasts are given for the use of non-
traditional and renewable energy sources on a global scale.

Keywords: alternative fuels, biofuels, bioethanol, biodiesel, environmental friendliness,
efficiency, resource-saving technologies.
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HH(OPMALIMOHHBbIE CHCTEMbI M JHEPreTHKa
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AHAJIN3 TPUMEHEHMUS TBJIEYJIOBUTEJIEM HA BCTPEYHBIX
3AKPYUEHHBIX IOTOKAX B CHCTEMAX ACITUPAIIMY ITPOMBIIIJIEHHBIX
NPEANPUSATUNA

YMmb6etoB E.C.1, BajgekoBa A.A.2
L AnMaTuHCKHI YHEBEpPCHTET SHEPreTHKH U cBsi3u uM. ['ymapbeka J{aykeesa,
r. Anmatsel, Kazaxcran
KacnuiicKnii rocy1apCTBEHHBIH YHUBEPCUTET TEXHONOTHH U MEXKHHUPUHTA
uM. III. EcenoBa, r Akray, Kasaxcran

AHHOTanus. B cratbe paccMarpuBaeTcs NPUMEHEHUS NbUICYJIOBUTENICH HAa BCTPEUYHBIX
3aKpPYYEHHBIX MOTOKAX B CUCTEMAaX aclUpalyy NPOMBILUIEHHBIX peanpustuil. [Ibuieynosurenu
Ha BCTPEYHBIX 3aKPY4YECHHBIX IIOTOKaX XapaKTEPHU3YIOIIMECS IIOBBIIICHHOM B CpPaBHEHHM C
OOBIYHBIMHU TBUICYJIOBUTEISIMA LIUKJIOHHOTO TUNAa 3()QPEKTUBHOCTHIO YIABIMBAHMS IBUIEBBIX
YacTUIl MEJKHUX (ppakuuil Mo 3Tol MpUYMHE HAXOJAT Bce OoJiee MIMPOKOE paclpoCTpaHEHHE B
CUCTEMax AacIMpalMy MPOMBIIUICHHBIX NPEANPUATUH. B cTaTbe NMpenocTaBiIeHbl CBEACHUS O
JUCIIEPCHOM COCTaBE IMBUIEBBIX YAaCTUI[ OTXOJSAIIMX OT TEXHOJOTHYECKOro OO0OpyHOBaHUS
IIPOMBILUICHHBIX IIPEIIPUATUN.

KuroueBrble ci10Ba: bUICYIOBUTEINb, BCTPEYHBIE 3aKPYUYECHHBIE TOTOKH, ACTTUPALIHH.

[IpeynoBuTeNIn Ha BCTPEUHBIX 3aKpyudeHHBIX notokax (B3II), B HacTosAmmii MOMEHT
HaXOoJAT Bce OoJibliiee MPUMEHEHUE B PAa3IUUHBIX OTPACIAX MHAYCTPHH, OOeclieunBas pelieHue
KaK JKOJOTMYECKHMX, TaK U TUTMEHHYECKHUX 3a/ay, CBS3aHHBIX C JIOKAJTU3alued U OYMCTKOMN
IBUIEBBIX 3arps3HEHUN BBIIEIAIONMXCS IPU PA3NMUYHBIX IPOU3BOJACTBEHHBIX IPOLECCAX U
TEXHOJIOTHYECKUX ornepanusix [1].

[TpieynoBuTeNM Ha BCTPEYHBIX 3aKPYYEHHBIX IIOTOKAax O0JIaAal0T OCHOBHBIMH
MPEUMYIIECTBAMHU, XapaKTEPHBIMU JIJIi MHEPLUHUOHHBIX MBIJICYIOBUTENIECH IUKIOHHOTO THMA, K
YHUCIly KOTOPBIX OTHOCUTBCS OTHOCHUTENIbHAs MPOCTOTa KOHCTPYKLHH, HAAEKHOCTb U
JOJITOBEYHOCTh, MPOCTOTA SKCIUTyaTalluu, U KaK CIIEACTBHE HHU3KHE KalHUTaJIbHBIE BIIOXKEHUS,
AKCIUTyaTal[MOHHBIE U aMOpTHU3alMOHHbIE 3arparhl. [Ipm atom, meineynosurenu B3Il umeror
6osee BrICOKYIO 3 (pekTuBHOCTD ynaBnuBanud. [Ipuyem HanOonpmmii npupoct 3hPpexTHBHOCTH
yJIaBJIMBaHUs NbUICYJIIOBUTENEH HA BCTPEUHBIX 3aKPYUYEHHBIX IIOTOKAX, B CPABHEHUH C IUKIIOHAMU
KJIACCMYECKON KOMIIOHOBKH Ha0JII0/1aeTCsl MPH yJIaBIMBAaHUHM METKUX (PaKIHi MbUIH.

JlanHOE O00CTOATENbCTBO OCOOCHHO BAKHO IMPHU MPOEKTUPOBAHUM CHCTEM AaclHpaluu
MPOMBIIUIEHHBIX MPEANPUSITUA OT MbUIEBBIX BBIOPOCOB TEXHOJOTHYECKOTO 000pYyIOBaHUS.
[Tpon3BOJICTBO CTPOUTENBHBIX MaTEpPHaOB M KOHCTPYKLMS B IOJABIIAIONIEM OOJBIIMHCTBE
CllyuaeB  CBA3aHO C IIOJy4YeHUEM, OOpabOTKOH, HCIOJb30BaHMEM, XpPaHEHHEM U
TPAHCHIOPTHUPOBAHUEM H3MEJIBbUCHHBIX MOPOIIKOOOPA3HBIX U TNBUICBUAHBIX MaTEpUANOB. ITO
00yciaBIMBAEeT 3HAYUTEIbHbBIN YPOBEHb MBIIEBBIACICHUNA OT TEXHOJIOIMUECKOT0 000y JOBAHUS.

Ha puc 1 npuBeneHbl CBEAEHHS O AUCIIEPCHOM COCTAaBE IBUIEBBIX YAaCTHUL] OTXOASIIUX OT
TEXHOJIOTUYECKOT0 000PY0BaHUS IPOMBILIIEHHBIX IPEANPUATHNA. AHAIN3 TaHHBIX O KPYITHOCTH
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YACTHUIl MOCTYMAONUX B aTMOC(EPHBIN BO3yX MOKA3BIBAET, YTO UX MOKHO KIACCHU(PUIINPOBATH
KaK MEJIKOJIUCTIEpCHBIE. MeIuaHHbIN TnaMeTp paccMaTpuBaeMbIX MbUiei cocTaBiser d50 =5...14
MKM., a o715 ppakuii PMi0 u PM2,5, npectaBnsomux HanOOIbIIYIO OMACHOCTD IS 3I0POBBS
YeJIOBEeKa U HAaHOCSIIMN MaKCHMAJIBHBIN yIIepO okpyKaroien cpeze [1] u3mensiercs B npeenax
20...90% u 6... 20% COOTBETCTBEHHO.
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Pucynox 1 — HTerpanbHas KpuBast pacrpeielIeHUs] MacChl IbIIEBBIX YaCTHUI]
coJiepKaluXxcs B razax OTXOASIINX OT TEXHOJIOTHYECKOT0 000PYA0BAHUSI TPOMBIIIIIIEHHBIX
npeanpusaTHii mo quamerpam D(d4):

1 - runcoBapounsbiii nex OAO «Kybanckuii runc Knayd»; 2 - nex mo npousBOACTBY
kepamuyeckoro kupnuda OAO «CeOpsKOBCKUN KOMOMHAT acOECTOLIEMEHTHBIX HM3JAEIHi»; 3 -
Ilex mo HpOM3BOJACTBY JAEPEBSHHBIX CTPOUTEIBHBIX KOHCTpYKUMH 3AO «Crpoiineranb»; 4 -
y4acTOK OCHOBHOTO mnpou3sBozcTtBa Boarorpanckoro AO «KBU 1»; 5 - mex 1mo u3roToBlIEHUIO
acoectorieMeHTHBIX TPYO OAO «CeOpsikoBCKU KOMOMHAT aCOECTOLIEMEHTHBIX U3/,

JlaHHO€ O00CTOSITENILCTBO IOKa3bIBA€T, YTO K IbUICYJIABIUBAIOLIEMY OOOpPYI0BAaHUIO
CHCTEM aclMpalMM OT MbUIEBOTO 3arps3HEHMs MPEIbABIAIOTCS IOBBIINIEHHbIE TPEeOOBaHUS
OTHOCHUTENIbHO 3(P(EKTUBHOCTH YJIaBIMBAHUS MeNKHX (ppakuuii npuid. Ha mpakTuke 3adacTyro
neno obcrout nHave. Kak mpaBuio, B KauecTBE OCHOBHOT'O MbUICYJIABINBAIOLIETO 000PY10BaHUS
MPUMEHSIIOTCSI OOBbIYHBIE ACMHUPALMOHHBIE LUKIOHBI, IMOKA3bIBAIOLIUE JOCTATOYHO BBICOKHE
3HaYeHUs 2P PEKTUBHOCTHU YIABIUBAHUS IPU OYHCTKE TEXHOIOTUYECKHX BbIOpocoB. Kpome Toro,
K TBUICYJIOBUTENIAM CHCTEM AacHUpalldy 3ay4acTylo TMpEeabABISIOTCS TpeOOBaHUS BO3BpaTa
YJIOBJIEHHOTO MIPOAYKTA B MIPOU3BOACTBO, MPH 3TOM YACTHUIIBI METKUX (paKLUUil TPAKTUUECKU HE
OKa3bIBAIOT BJIMSHHE Ha 00UIyI0 3 (PEKTUBHOCTH B BULY Majol Macchl. OCHOBHOM ke 3aaayeit
CHCTEM aclUpaluu TMPEeNNpUiTH SBISETCS CHIDKEHHE BO3JCHUCTBUS IBUIEBBIX BHIOPOCOB Ha
atMochepHBI BO3JIyX W 370pOBbe ueloBeka. [loaToMy BakHeWmield 3amadel W TJIaBHBIM
TpeOOBaHUEM, NPEABABISEMBIMH K IBUICYJOBUTEISIM CHCTEM JIOKAJIM3YIOUIeH BEHTUIISAILMU
ABIIIETCSl 0OecredeHre MaKCUMaJIbHO BBICOKOW 3(DPEeKTUBHOCTH YIIaBIMBAHUSA MENKUX (ppakuuit
IIBLIN.

[IpineynoBuTenn Ha  BCTPEYHBIX  3aKPYUYEHHBIX IOTOKAX  XapaKTEpU3YHOIIHECs
MOBBIIIEHHON B CPAaBHEHUHU C OOBIYHBIMHU MBUICYIOBUTEISIMU LIMKJIOHHOTO THTIA 3()(hEeKTUBHOCTHIO
yJIaBIMBAHUS MBUIEBBIX YaCTHIl MEJIKUX (paKLui 10 3TOH NPUYMHE HAXOAT Bce OoJiee MUPOKOe
pacrnpocTpaHEHHE B CHCTEMax acHUpalMyd IPOMBIIUIEHHBIX Npeanpusatuil. Huxe npusoaurtcs
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ONMCAHUE PAJla KOMIIOHOBOYHBIX CXEM CHUCTEM acCHUpalMd IPOMBILUIEHHBIX NPEANPUSTUN B
KOTOPBIX IPUMEHEHBI IbIICYJIOBUTENIN HA BCTPEUHbBIX 3aKPYUYEHHBIX IIOTOKAX.

W3BecTHO, 4TO OAHUMHU U3 HanOOoJIee MOIIHBIX HCTOYHUKOB MBIICTIOCTYIICHUS SIBJISTIOTCS
IIPOM3BOJICTBA, TEXHOJOTHUECKUI MPOLECC KOTOPBIX CBS3aH C UCIOJIb30BaHUEM, IEpepadoTKOM 1
U3TOTOBJICHHMEM TBUICBUIHBIX M IMOPOIIKOOOPA3HBIX MAaTEPUANIOB SBISIOTCS TPAHCIOPTEPHBIC
JIMHUU (JICHTOYHBIE KOHBEHEPBI, IIIHEKH, HOPUH, LIEITHbIE U KOBILEBBIE 3JIEBATOPHI U T.[1.), & TAKXKE
y3J1bl IEPECHINKYU U 3aTPy3KH ChIPbs U MaTEpUAJIOB.

Hanpumep, Ha puc. 2 npejcraBiieHa cXeéMa CUCTEMbI aclUpalliy TMIICOBAPOYHOIO Iiexa
OAO «Kyb6anckuii runc Knayd», npu padorte y3ia nepechirnku CbIpbeBOro TMHIICOBOTO KamMHs. B
Ka4yeCcTBE OCHOBHOTO MbUIEYJIABIMBAIOLIET0 000PYIOBAHUS CUCTEMBI aCIIMPAIIUH y3J1a IEPECHINTKH
TUIICOBOTO KamHs mpuMmeHeH nbuieyioButenb B3Il 600. PexkonctpyupoBaHHasi cucrema
aclupalmy COJIEPKUT JIBa 0TCOCA OT BEPXHEW U HUXKHEH 30H YKPBITHS, ACIUPALMOHHBIE TOTOKU
KOTOPBIX MOJBOASITCS COOTBETCTBEHHO K BEpXHEMY U HIKHEMY BBoJiaM annapara B3I1.
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Pucynok 2 — CucteMa aciupanuy y3Jia IepechIKy THIICOBOTO KaMHSI:
1 -ykpeITHE Y3712 IePEeChINKY; 2- TEHTOYHbIE KOHBEHEPHI; 3 - TUTICOBBIN KaMEHb;
S - BepXHHI U HIDKHHUM 0TCOCHI; 6 - mbiieynoButens B3I 600; 7 - Bertmistop; 8,9 -
BEPXHUI U HIDKHUN NATPyOKH MBUICYIOBUTENS.

PexoHCTpyKIIUS 3TOM CUCTEMBI aCTUPALIIH MTOBBICKIIA 001TYI0 3()(heKTUBHOCTH OUUCTKH J10
94,8%, oOecneunB CHUXEHHE BBHIOPOCOB B aTMoc(hepHBIH BO3IAYyX, a TaKXe CHU3HUTH
KOHIIEHTPALUIO MbUIEBOM 0OCTaHOBKHU B BO3AyX€e paboueil 30HbI B HEITOCPEICTBEHHOM OJM3H OT
y3na nepecsinku a0 0,8 TTK.

[ToMrMO OJHOCTYNEHUYATBIX CXEM IPH MPOEKTUPOBAHUHM CHCTEM OOECHBUIMBAIOLICH U
JIOKAJIM3YIOLIEH BEHTUIISIIIMK TOTYYHIIM PaclpOCTPaHEHUE MHOTOCTYIIEHYaThle KOMIIOHOBOYHBIE
cxembl. Hanmnuue y meuieynosureneid B3I1 nByx BBOJOB 3albUIEHHOIO MOTOKA MPEACTaBISET
HIMPOKHE BO3MOXHOCTH 10 BAPbUPOBAHNIO KOMIIOHOBKH, U TIO3BOJISIET MOBBICUTH () PEKTUBHOCTH
MbUICYIABIMBAHUA 32 CUET MTOIaUM Pa3HO3aNbIIEHHBIX TOTOKOB [2].

B xoz1e npoBeieHHBIX ONBITHO-MIPOMBILUIEHHBIX UCCIEI0BAaHUH CHCTEMa IToKa3aia O0IIyIo
s dekTuBHOCTS ynaBnuBanus 96,4%. Takum oOpa3om, MIPUMEHEHHUE CUCTEM 00eCIbLIeBAOIIEH
BEHTWISIMM ¢ nbuieynoButensmu B3Il u  pasznenurensiMu-KOHIIEHTpaTOpaMHu IO3BOJISET
CYIIECTBEHHO CHU3UTh MOCTYIUIEHUE NBUIH B BO3/AyX paboueil 30HbI U OKPYKAIOIIYIO Cpely MpH
pas3rpys3Ke KeJe3HOJOPOKHBIX BarOHOB C U3BECTKOBBIM IIEOHEM.

Eme ogna cxemMa KOMIIOHOBKM CHUCTEMBI aCHUpPALUM HCIIOJIb3yeMasi B INPOU3BOJACTBE
kepamuueckoro kuprnuya OAO «CeOpsKOBCKMIT KOMOMHAT acOECTOLEMEHTHBIX W3JETHi»
NpUBE/ICHA Ha PUCYHKE 3.

Hanuuue B cxeme nononHUTENbHOTO nbuieyaoBuTens B3I1 mo3Boiaser NoBBICUTh CTENEHD
YIIaBIMBAHUS MEJTKOJUCIIEPCHBIX YACTHI] B CPABHEHUU C BBIIIEONUCAHHON CXEMOM.
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[ToMuMO oOmHMCaHHBIX KOMIIOHOBOYHBIX PpELICHUH TaKKe€ HMEIOT MECTO CXEMbI
MpPEAYyCMaTPUBAIOIINE HAJUYUE IbUICYJOBUTEIECH HAa BCTPEYHBIX 3aKPYYEHHBIX I[OTOKAX B
KaueCTBE HAuYaJbHBIX CTYNEHEH OUYUCTKHU C MCIOJb30BAaHUEM JPYIHMX TUIIOB IbUICYJIOBUTEICH B
KauecTBE BTOPBIX M mocieayromux cryneHed. Tak, Hanpumep Ha puc. 4 mpuBeneHa cxema
CHUCTEMBI aclUpalliy JICHTOYHOTO KOHBEHEpa W y3Jla MEPECHIKH T[JIMHSIHOTO ChIPbs lLi€Xa 10
npou3BOACTBY Kepamudeckoro kuprnuda OAO «CeOpsKOBCKHMN KOMOWHAT acOECTOIIEMEHTHBIX
uznenuiiy. Cucrema sBIsIeTCs IBYXCTYIIEHUATOMN, U BKJIFOUAET B Ce0s B Ka4eCTBE MEPBOM CTYIEHU
MBUICYJIOBUTEIIb Ha BCTPEYHBIX 3aKpydeHHbIX noTokax [1B B3II 600 u pykaBHbIi QriibTp cepun
®PU 60 B KayecTBe BTOPOH CTYNEeHH OUYUCTKU. [IpuMeHEHHE pyKaBHOTO QUIBTPA,
00ecrevynBaroIero BEICOKYIO CTENEeHb yIaBIMBaHUS MEIKUX (ppakuuil TIHHSIHON MbUIH TpeOyeT
BBICOKOW CTENICHH OYHCTKHU OT MBUICYIOBUTENS IEPBOM CTyNEHH. J[0JIrOBEYHOCTH (PHIIBTPYIOIIErO
MaTepuaia JIOCTUraeTcsl IpU KOHLEHTPALMIX TJIMHSHBIX MBUIEBBIX YacTull He Oomnee 40 mr/m3,
KOTOPYIO HE CIIOCOOEH 00€CTIeUNTh IIUKJIOH KJIaCCUYECKON KOHCTPYKIIMH.

2

Pucynok 3— Cxema cucTemsl NbUICYIaBIUBAHUS:

1 - ucTOYHMK OUMIIIAEMOro rasa; 2 - BEeHTWIATOp 3, 4, 5 - MbUICYIOBUTENN HA BCTPEYHO-
3aKpyYEHHBIX MOTOKaxX; 6 - cemapalnoHHas kamepa; 7- OyHKep; 8 - TaHTeHIMAIbHbBIN BXOJHON
natpy0ok; 9 - BxoaHOM 3aBuxpurenb; 10 - BxoaHo# natpy6ok; 11 - meimeoT6oiiHass KOHUYecKas
maitba; 12 - oceBoi BBIXOHOM MaTpyOOK OYUIIICHHOTO Ta3a; 13 - mbuIe-BBITYCKHON MaTpyOoK,
14- nutro30B0i#t 3aTBOp; 15-24 - 3acnOHKH; 25- pa3ienuTenb-KOHIIEHTPATOp; 26 - BXOAHAs Kamepa;
27 - BuUXpeBas NWIMHIpUYECKas kKamepa; 28 - OOKOBOW BBHITYCKHOW MaTpyOok; 29 - oceBoi
BBIITYCKHON MaTpyooK

22



YESSENOV SCIENCE JOURNAL Mo/ (37)-2020 /// YESSENOV SCIENCE JOURNAL 2020, Vol.37, Nel

L'IVICT ~
So3gyx’

P

Boir
Pe py3 nbln
knagAMpogq, 5 Y
t Mbinyg, “'%gﬂ, HHbi

e TRt oot e il

PI/ICYHOK 4 — CxeMa CUCTEMBI acClinpanuy JICHTOYHOI'O KOHBeﬁepa H y3Jia [ICPCChIITKA
TJIMHAHOI'O CBIPhA L€Xa IO MPOU3BOACTBY KECPAMHNYCCKOI'O KMPIIMYa

AHaJlorTM4YHas 1O KOMIIOHOBKE JIBYXCTYII€HYaTass CHCTEMa OYMCTKH IIPUMEHEHA B
3aroToBUTEIBHOM ILiexe rurcoBoro mpou3BoactBa OAO «KybGanckuit runc Kuayd» [2].
OCOOEHHOCTBIO CUCTEMBI SIBJIIETCSI OYMCTKA MBUIEBBIX BBIOPOCOB MOCTYMAIOIIMX OT IPOXOTOB,
MpEeAHA3HAYEHHBIX JJIs1 W3MEJNbYEHHS] TMIICOBOTO KaMHSI U TPAHCIOPTEPOB TOTOBOIO ChIPBS,
XapaKTEPU3YIOIIKNXCS  CYIIECTBEHHO  PA3JIMYAOLICHCS  KPYMHOCTBIO  MBUIEBBIX  YaCTHII.
[IpuMeHeHre TBUICYJIOBUTENSI HAa BCTPEUYHBIX 3akpydyeHHbIX mnorokax [IB B3Il 500, xak u B
BBIIIICOTIICAHHOHN CXEME TI03BOJISIET 00ECIICYNTh YCTOMYHUBYIO padOTy PYKaBHOTO (DMIIBTPA BTOPOU
cryneHu ouuctku tuna OPU 120, oTimuaromerocsi BBICOKOH YYBCTBUTEIBHOCTBIO K
KOHIIEHTPAlU1 ¥ KPYIMHOCTH MbIJIEBBIX YACTHI] B IBUIETa30BOM MOTOKE MMOJJABAEMOM Ha OYUCTKY

(puc. 5).
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Pucynok 5 — CxeMa cucTeMbl acliipaly OT TPAHCIIOPTEPOB U TPOXOTOB
3arOTOBUTENBHOTIO 11€Xa TUIICOBOTO ITPOU3BOJICTBA

[ToMuMO IpUBEAEHHBIX TPUMEPOB MBUICYJIOBUTENHN HA BCTPEUHBIX 3aKPYUYEHHBIX MOTOKAX
BCTPEUAIOTCS B CHCTEMax acHUpalyy MPEeANnpHUsATHH U 1I€XOB MO H3TOTOBJICHUIO JI€PEBSIHHBIX
CTPOUTENBHBIX KOHCTPYKIUH (25), cyxux cTpouTenbHbIX cMecei (19), u3nenuit uz acoecra (10),
MIPOM3BOJICTBA CTCHOBBIX IMAHENEH W IUIUT MepekpbiTuil (12) u mpeanpusTusx Mo Jo0brde u
nepepaboTKe CHIpbS JJsi W3TOTOBIEHHUS CTPOUTENBHBIX MarepuanoB (25). Kakx mnpasuo,
NBUICYJOBUTENIM HA BCTPEUHBIX 3aKPYUYEHHBIX IIOTOKaX YCTaHABIMBAIOTCA JMOO B3aMeH

23



Nel (37)-2020 /11 2020, Vol.37, Nel

CYIIECTBYIOIIUX TBIICYTOBUTENCH MUKIOHHOTO TUIA, B BUAY HEAOCTATOYHOUW 3((HEKTUBHOCTH
(wa GpakmoHHOM 3P HEKTUBHOCTH) MOCIEAHUX, TUOO B KAUYECTBE MPEABAPUTEIHHBIX CTYIICHEH
OUYHMCTKHU B CITy4ae MCIOJIb30BAHUS MBLUICYJIABINBAIONIETO 000OPYIOBAHUS C TOBBIIIICHHBIMU
TpeOOBAaHUSMHU K BXOJHOW KOHIEHTpAIMU JTHOO (PaKIMOHHOMY COCTaBY IBUICBBIX YaCTHIL
COJIepKAIIMXCS B OYHIIIAEMOM rase.

[TpoekTHpoBaHWE HOBBIX CUCTEM ACITUPAIIUHU TPOMBIIUICHHBIX MPEANPHITAN OT BLJICBOTO
3arpsi3HEHUS] Ha BHOBb BBOJMMBIX B JKCIUIyaTalMIO I[€XaX M MPOM3BOJICTBAX HA HACTOSIIUN
MOMEHT CJICP)KHUBACTCS HEJOCTATKOM IPOSKTHBIX W PACYCTHBIX METOAMK, ITO3BOJISIOLINX
OCYIIECTBIISATH TIOJI00P 000PYIOBaHUS i KOMIIOHOBOYHBIX CXEM.
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OHEPKOCINTIK KOCIHOPBIHIAPBIHIA ACIIUPALINSA )KYUEJIEPIE
KAPAMA-KAPCBI BYPAJIFAH AFBIHJIAPJIA IIIAH YCTAFBIIITAPIBIH
KOJIJJAHYBIH TAJIJJAY
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AnaaTna. Makanazia eHepKaCIlTIK KOCIOPBIHIApbIHAA acliupalys KyieciHieri Kapama-
Kapchbl OypaliFaH aFbIHIap/ia aH YCTaFbIIITap bl KOJIJaHybl KapacTelpbutaasl. [llan ycrarsimrap
KapaMa-Kapchl OypanFaH arbIHIapAarbl ycak (pakIusUIapJblH IHaH OeJIIeKTepiH YCTayablH
TUIMIUTITT [UKIOHABIK THUMNTI YCTAaFBIITAPMEH KOMIMIT IIAHMEH CalbICThIPFaH/a IKOFapbl
CUNIATTAJIAThIH, OHEPKICINTIK KOCIMOPBIHAAPABI acIMpanusiay Kyienepiae KeHIHEeH TapajfaH.
Makanana eHEpKICINTIK KOCIMOPBIHAAPBIH TEXHOJIOTHUSIIBIK >KaObIKTaphIHAH IIBIFATHIH IIaH
OOJIIIEKTEePIHIH TUCTIEPCTI KypaMbl Typaibl MAJIIMETTEp OepiireH

Tyiiinai ce3aep: may ycrarblil, Kapchl OypanFaH arbIHAAp, acUpaLusap.

ANALYSIS OF THE USE OF DUST COLLECTORS ON COUNTER SWIRLING

FLOWS IN THE ASPIRATION SYSTEMS OF INDUSTRIAL ENTERPRISES

Umbetov E.S. - Almaty University of power engineering and telecommunications named
after Gumarbek Daukeev Almaty, Kazakhstan,

Balekova A.A. - Caspian state university of technology and engineering named after Sh.
Yessenov, Aktau, Kazakhstan

Abstract. The article discusses the use of dust collectors on counter swirling flows in the
aspiration systems of industrial enterprises. Dust collectors on counter swirling flows characterized
by increased efficiency in comparison with conventional cyclone-type dust collectors for capturing
dust particles of small fractions for this reason are becoming more widespread in industrial
aspiration systems. The article provides information about the dispersed composition of dust
particles coming from the technological equipment of industrial enterprises

Keywords: dust collector, counter swirling flows, aspiration
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VK 531.38

BPAIIATEJIBHOE JABU/XEHUE 3APAKEHHOI'O TBEPIOI'O TEJIA B
OJHOPOJHOM MAT'HUTHOM I10JIE

HapoOexos H.A.
Kacnuiickuii rocy1apCTBEHHBIN YHUBEPCUTET TEXHOJIOTMM U MH)KMHUPUHTA
uMm. [11.EcenoBa, r.Akray, Kazaxcran

AHHOTanus. BpamarenbHbIM JIBHKEHUEM MATEPUATIbHON TOYKM BOKPYI HEMOJBHUIKHOMN
OCH Ha3bIBAIOT TAKOE JIBUKEHUE, TPACKTOPUEH KOTOPOTO SIBJISIETCA OKPY>KHOCTh, HAXOAIIASACS B
IJIOCKOCTH MEPIEHAUKYJIPHON K OCH, a LIEHTP €€ JIEKUT Ha OCH BpalleHus. BpamarenpHoe
JIBIDKEHUE TBEPIOTO TEJA - 3TO ABMKEHHUE, IPU KOTOPOM I10 KOHIICHTPUUECKHUM (IIEHTPBI KOTOPHIX
JIe)KaT HA OJIHOM OCH) OKPYKHOCTSIM JBUXKYTCSI BCE TOUKH Tella B COOTBETCTBUU C MIPABUIIOM ISt
BpAILIATEJIbHOTO ABUKEHUS MATEPUAIBHON TOUKHU.

KuaroueBbie caoBa: Jlopenua, bapHerra-JIongona, cymmapHblid 3apsj, Macca,
MAarHUTHOTO TOJIS, BpallaTeIbHOE JBHKEHUE, TEH30pa 3apsAI0B.

PaccmoTpuMm  BpammarenbHOE JIBM)KEHHE 3apsOKEHHOrOo TBepaoro Tema P Bokpyr
3aKkperuieHHoH Toukn O , COBHAaroLIel ¢ ero HEHTPOM Macc, B MOCTOSHHOM IO BPEMEHH H
OJIHOPOJIHOM MAarHUTHOM MOJI€ C BEKTOPOM HaIpskeHHocTH —H.

Jlnist onucaHus IBHKSHHS Tella BBEJIEM OCHOBHBIE MPSMOYTOJIbHBIE CHCTEMBI KOOPIMHAT
Oxyz m 0&nd:

OXyz — HemoaBWXKHas cUCTeMa KOoOpAWHAT ¢ HadaioM B Touke O um oceio Oz,
HaMpaBIEeHHON HapaelIbHO BEKTOPY HAPSKEHHOCTH MATHMTHOTO Tonist H |

0én{ - moxBwkHAs cHcTeMa KOOPJMHAT, >KECTKO CBA3aHHAs C TEJIOM, OCH KOTOPOM
HAIPaBJICHBI 110 €r0 IITABHBIM IEHTPAIBHBIM OCSIM HWHEPITHH.

IIpennonaraem, 4To TEH30p UHEPLUH Tema A TOUKU O B MOABMKHON CHCTEME KOOPAMHAT
UMEeT JUaroHaIbHbBIN BU

J =diag (A,B,C)

[Tpenmnonoxum, 4To 3apsabl B CBSI3aHHOM € TEJIOM CHCTEME KOOPIMHAT, HETIOIBUKHBI, a UX
pacripenenienue, BOOOIIE TOBOPS, SBISETCS MPOW3BOJIBHBIM M XapaKTEpU3YeTCs HEKOTOPOH
HETPEphIBHON (PYHKIMEH IUIOTHOCTH 3apsanoB O, = 0,(&,7n,{). T.e. snemeHTapHBIN 3apsia B
Tekymiel Touke Tena (End) ¢ amemenTapHbM oobeMoM dV paBen 6;(&,n,¢)dV .

Pacnpeznenenue 3apsioB Takke MOKHO OXapaKTepPU30BaTh HEKOTOPHIM TeH30poM A* =
|le; | KommonenTsr e
WHTETpajaMu

ij  TEH30pa 3apsA/0B ONPEIENAIOTCA CIENYIOIMM OObLeMHBIMHU

ef; = 6 [ pa(F-7)8.dV — [xx;8,dV  (ij=1.23), 0

rae 6;; - cumBon Kporekepa, 7 = 7(¢,7,{) - paamyc-BEKTOp TeKyIled TOYKH Teja, a
TaKXe UCTI0Ih30BAHBI BCIIOMOTATEIIbHBIC 0003HaUeHUS X1 = & ,X; = 1,x3 = (.

Wurerpuposanue B (1) pacnpeneneHo Ha Becb 00beM Teda.

Jlnst ynoO6cTBa BBEZIEM B PACCMOTPEHNE HOPMUPOBAHHYIO (DYHKIIMIO IUIOTHOCTH 3apsiioB

ps =55,

rre m — macca tena, a Q # 0 — ero cymmapHsiil 3apsa. OTO MO3BOJIIET BBECTH
m

*
—e;; . [ BennuuHbL ey

aHATOTMYHBIA A" TeH30p 3apsAN0B A C KOMIIOHEHTaMH €;; = 2

UCIIONIb3yeM HOBBIE 0003HaueHus [1]
eng = A" = [p,(*+{P)dv, e, = ey = —b3 = — [p,(&n)dv
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e = B* = [ p,(§?+¢%)dv, es1 = e;3 = —by = — [ py(§¢)av
€33 = C* = [p,*+E2)dV, e = ey =—by = — [ p,({n)dv
Taxkum 00pa3oM, HOpMUPOBAHHBIN TEH30p 3apsI/IOB

A* _b3 _bz
A=|-b; B* —b
_bZ _b1 C*

SIBJISIETCS] CAMMETPUYHBIM, & €r0 KOMIIOHEHTHI (B OTJIMYKE OT TE€H30pa J ) MOTYT UMETh KaK
HOJIOKUTEIBHBIE TAK U OTPUIATEILHBIE 3HAYEHUSL.

Ha kaxayro sjeMeHTapHy0 YacTHIly Teja dv cO CTOPOHBI MATHUTHOI'O IOJIS JEHCTBYIOT
cwisl Jlopenna [2]

dFy = — = [H*9]8(¢,n,0)dv

IZie C — CKOPOCTh CBETa B BaKyyMe, ¥ - BEKTOp aOCOTIOTHOH CKOPOCTH JTOH YaCTHITHI
(31€Ch MBI II0JIATaeM, YTO MAarHUTHAs IPOHMIAEMOCTH Tena U, = 1).

CymmapHbiii 3()(GeKT BO3ICHCTBHS MAarHUTHOTO TIOJII Ha 3apsyKEHHOE TBEPIOE TEJIO
0XapakTepu3yeM MOMEHTOM cuil JIopeHIia OTHOCUTENBHO TouKU O:

My= — < [7+ [H*918(,m,)dv 0

BBeneM B paccMOTpeHHE TaKKe eAMHUYHBIN OPT € , HapaBICHHBIN MapaIJIEIbHO BEKTOPY
HANPSKEHHOCTH MAarHUTHOTO Tons. EauHuunbMu opramMu I, j, k ompenenum HampaBieHHe
oceii moABIKHOM cucteMbl koopauHaT O&, On, O].

Ilycte @ - BEKTOp YIVIOBOW CKOPOCTHM BpallleHUs Tejla P B HENOABM)KHOW CHUCTEME
koopanHat OXYZ , p,q U r — €ro NpoeKIMK Ha OCH CBsA3aHHOM cucteMbl koopauHaTt O, On, O¢.

Ucnons3yem GopMyny 9 = @ X 7 ¥ BBEIEM B paCCMOTPEHHE BEKTOP

0= --241,

2mce

MOYJTb KOTOPOTO MPEACTABISIET COOO0I YacTOTy JTapMOpOBO# mperieccuu [3].

B pesynprare it mMomeHTa cuia JlopeHna (2) moiydaeM cienyroliee BEKTOPHOE
BbIpaXKEHHE

My=wx AQ+ AQX®)+Q X Aw, ®))

@

+aoxe=0 (4)

213

[Mockonbky (@ X €)@ = 0 , TO MAaTHUTHBIC CUJIBI HE COBEPILIAIOT PabOTHI M MOITOMY
ABIIAIOTCS THPOCKONIMYECKUMH, a paccMaTrpuBacMas MeEXaHMuYecKas CHCTeMa  SBIIETCS
0000IIIeHHO-TTOTEHITHAIILHOM.

VYpaBuenus neuxenus (3), (4) AOMyCKarOT TPU NEPBbIX UHTErpaa:

Jo,@) = ¢ , ©)
_(Aﬁ! e_) = CZ ’ (6)
(e,e)=1 (7)

3neck (5) — uHTerpan sHepruu, (6) — UHTErpan NpoeKuu BekTopa G = Jo — AQ Ha
JMHUIO MAarHUTHOTO 1O, (7) — TPUBHAJIBHBINA UHTETpAJ.

CormacHo Teopeme SkoOu o TmocienHeM MHOxuTene, ypaBHeHHs (3), (4) MOXHO
IPOMHTErPUPOBATh, €CIIU OyJeT HalIeH ellle OANH JONOJHUTEIbHBIN MepPBBI HHTETpaJl.

26



Nel (37)-2020 /11 2020, Vol.37, Nel

VYpasaenust (3), (4) ynoOHO 3anucaTh B HECKOJIBKO HHOM BHIE
%(]6)+6x]6= @ x 00,

Ecnu BBecTM HOBBIM TEH30p 3apsioB O , KOMIOHEHTHI KOTOPOTO ONPEHEISIOTCS
dbopmynamu:
311= “A"+B*+(C"= A"y, 312= b3, 313= b, ,
31= A*"—B"+(C"= A", 3,1= b3, 3,3= by,
31= A"+B*—-C"= A", 331= b, , 33,= by,

OTMeTUM 4YacTHBIA Cly4ail paccMaTpUBAaeMOM 3alavd, JUIsi KOTOPOTO AJLTUIICOM]T
3aps0B mpeacTanisier codoi map ( A* = B* = C*, by=b,=b3=0 ). B 3TOoM city4ae ypaBHEHUs
newxkeHus (3), (4) npuHUMAIOT BU:

2@ +@x)o= ki xH (8)

L axe=0 (9)
A*
roe k = —

= const.

L)

VYpasuenus (8), (9) aHanoruyHbl ypaBHEHUSAM JBXKCHUSI TBEPJIOTO TeJa, HaXOASIIET0Cs
1o/ JCHCTBHEM CHII, MOPOKACHHBIX 3ddexkrtom bapuerra-Jlonmona [4]. CremoBarenbHo,
HEKOTOpBIE PE3yJIbTaThl, OIYYEHHbIE JUIsl YpaBHEHUs IBUkeHUS (3), (4), pacpoCcTpaHSIOTCA U
Ha 3Ty POJICTBEHHYIO 3a7a4y.

BriBosbI:

1. BbIBonbl, moOJIydeHHble Ha OCHOBe YypaBHeHUs (3), (4) HmpUMEHHMBI K JAPYrou
MEXaHMYECKOH 3aaue — 0 IBUKEHUH TBEPAOIO TeJa B UCATbHOM KUJKOCTH;

2. YpaBuenus asuwxenust (3), (4) MOKHO HCIIOJIb30BATh AJIs TIOUCKA JOMOJHUTEIHHOTO
MHTETpaJia 3aJJaui U CBEJCHUS €€ K KBaJipaTypaM B HEKOTOPBIX YaCTHBIX CIydasiX.
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T'OMOTI'EHAI MATHETHUKAJIBIK CAJIAJIA 3APSJITAJIFAH EPITIHAIHIH
POJIIIK KO3FAJBICHI

Hap6exoB H.A. - III. EcenoB atbiHmarsl Kacnuii MeMJeKeTTIK TEXHOJOTHsIAp MKOHE
WHXUHUPUHT YHUBEpPCUTETI, AKTay K., KazakcTaHn.

Anparna. TypakTbl OCBHTIH aWHaJaChIHAAFBl MaTEePUAIBIK HYKTEHIH aifHaJIMalIbl
KO3FaJIBICKl OCBHIH/JAM KO3FAIBIC JIEM arajajbl, OHBIH TPACKTOPHUACH OCIHE TEPHEHINKYIISP
JKa3bIKTBIKTa OpHAJIACKaH IIeHOep OO0JIbIN TaObLIaIbl, aJl OHBIH IIEHTPI aifHaTy OCiHE OpHAJaCKaH.
KartTel neHeHiH aliHaaIMaibl KO3FAJIBICKI - OYJI IEHEHIH OapJIbIK HYKTelIepl MaTePHUSIIBIK HYKTEHIH
alfHaJIIMaJbl KO3FAJIBICHl E€peXeciHe CoWKec KOHIEHTPIIK MIeHOepiep OOMbIMEH KO3FaaaThiH
KOo3ranbIC (LIEHTpIIepl Oip OChTe OpPHAIACKAH).

Tyiinai ce3mep: Jlopenn, bapuerr-JIoHIOH, >XKanmbl 3apsa, Macca, MarHuT Opici,
alfHaIMaJbl KO3FAJIbIC, 3apsii TEH30PHI.
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ROTARY MOTION OF A CHARGED SOLID IN A HOMOGENEOUS
MAGNETIC FIELD

Narbekov N.A. — Sh. Esenov Caspian state University of technology and engineering,
Aktau, Kazakhstan.

Abstract. The rotational movement of a material point around a fixed axis is called such a
motion, the trajectory of which is a circle located in a plane perpendicular to the axis, and its center
lies on the axis of rotation. The rotational motion of a rigid body is the motion in which all points
of the body move along concentric (centers of which lie on the same axis) circles in accordance
with the rule for the rotational motion of a material point.

Keywords: Lorentz, Barnett-London, total charge, mass, magnetic field, rotational motion,
charge tensor.

VIIK 621.7

INOBBINEHUE XAPAKTEPUCTHUK PEXYIIUX UHCTPYMEHTOB
IIYTEM UCITIOJIb3OBAHUA HAHOMKOMIIO3UTOB

Hayo0eroB O.b., MagusipoBa A.C.
Kacnuiickuii rocy1apCTBEHHBIN YHUBEPCUTET TEXHOJIOITMHY Y MH)KMHUPUHTA
uM.III.Ecenoga, r. Akray, Kazaxcran

AnHoTanusi. HakanyHe ObICTpO pa3BHUBAOLIMX TEXHOJOIMH, MPOU3BOJCTBO CUUTAETCS
HEOTHEMJIEMBIM YacTbl0 SKOHOMMKHM KaxkJoW crpanbl. [IpoOiema M3HOCAa METAIOPEXKYIIUX
MHCTPYMEHTOB B MALLIMHOCTPOUTEIHHOM IPOU3BO/ICTBE SIBJICTCS OJJHUM U3 (PaKTOPOB BIHSIOLINX
Ha TMPOM3BOJCTBO B MAIIMHOCTPOUTEIBHBIX MNpeAnpusaTusax. JlaHHas cTaThsi paccMaTpuBaeT
BONPOCHl BO3HMKHOBEHMS U CcHoco0 pemeHuss npoOjeMbl H3HOCA METaUIOPEkKYLIHX
MHCTPYMEHTOB. PaccMOTpeH criocob pelieHus npo0aeMbl, MOBBIIEHNS XapaKTEPUCTUK PEXYILIUX
MHCTPYMEHTOB ITyTE€M MCIIOJIb30BaHUSI HAHOKOMIIO3UTOB.

HaHOKOMMO3UTBI — 3TO MHOTOKOMIIOHEHTHBIM TBEpAble HAaHOMATEpPUANIbl, HUMEIOIINE
pa3Mmepsl He pesbimaronye 100 HanomeTpoB. B ¢BOI0 04epeb HAHOKOMIIO3UTBI UMEIOT XOPOILNE
¢uznyeckne U XMMUYECKHE KadyecTBa, Oyarojaps KOTOpOMY IMPHUMEHSIIOTCS B pa3HbIX cdepax
IIPOU3BOJICTBA, MEAULIMHBI U T.[.

KuiroueBble ciioBa: HaHoMmMaTepuaibl, HAHOTEXHOJOTHH,  PEXKYIIMH HWHCTPYMEHT,
HaHOMETP.

OfHMM W3 HEMalIO BAXKHBIX KPUTEPUEB METAIOPEXKYIIMX HHCTPYMEHTOB SBISIETCS -
JIOJITOBEYHOCTh PEXKYIIETr0 HHCTpYMeHTa. B xone paboyero nukira HHCTPYMEHT W3HAIIMBACTCS U
CTaHOBUTCS HETIPUTOMHBIM I TaTbHEHUIIEH IKCIUTyaTalluid, B UICKIIFOUEHUH TOTO YTO PEXKYIIUi
WHCTPYMEHT PEMOHTOINPHUTOCH. A JIJIsl 00ecIieueHUsT HOPMAITbHOW pabOTHl MPOM3BOJACTBEHHOTO
mporecca HeoOXOJUMO CBOECBPEMEHHAs 3aMEHa PEeXYyIUX HWHCTPYMEHTOB WM OCHAIlEHUE
METAIOPSKYIINX CTAHKOB OoJiee KAa4eCTBCHHBIMU PEXYIIUMH HWHCTPYMEHTaMu. Brtopoi
BapHaHT PELICHUS MPOOJIEMBI sBIsETCS Ooliee 1eIecooOpa3HbIM, TaK KaKk 3aMeHa WM PEMOHT
OBICTPOM3HANTUBAEMBIX HHCTPYMEHTOB 00JIee 3aTpaTeH B 3KOHOMUKE MPO3B0o IcTBA. [IoBhIIICHHE
XapaKTePUCTUK METAJUIOPEKYIIUX HHCTPYMEHTOB ITyTEM HUCIIOIH30BaHHUS HAHOKOMIIO3UTOB — 3TO
BHJ] W3TOTOBJICHHS HMHCTPYMEHTa WCKIIOYHTEILHO ¢ J00aBICHHEM HAHOKOMITO3UTHBIX
MaTepuaIoB, OTTUIUTEIHLHON YEPTOM KOTOPOTO SBISETCS H3HOCOCTOMKOCTh, BBICOKAsI IPOYHOCTh
U TBEPJOCTb B IKCILTyaTaIHil.

HanotexHomoruss — 3TO MO CYTH MEXKIUCIHUIUIMHAPHAS 00JIacTh HAyKH M TEXHUKH,
3aHUMAIOIIASACSA W3YYCHUEM CBOMCTB OOBEKTOB M pa3pabOTKOH yCTPOMCTB ¢ 0a30BBIMHU
CTPYKTYPHBIMH SJIEMEHTAMH pa3MepaMH B HECKOJIBKO JecsATkoB HaHoMeTpoB (1 uM = 107 m).
[IpuMeHUTENHbHO K MHAYCTPUUM HAHOCHCTEM TI'PaHMIIBI TeoMeTpuyeckoro (axkrtopa dopmManibHO
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onpeneneHsl oT eauuull A0 100 aM. OgHAKO cUCTEMa MOJydaeT NPUCTABKY «HAHO» HE TIOTOMY,
YTO ee pa3Mep cTaHOBUThCA MeHble 100 HM, a BCIEICTBUE TOTO, YTO €€ CBOMCTBA HAYMHAIOT
3aBHUCEThH OT pa3Mepa. B MakpoCKOMMYECKOM MIPpeICTaBICHUH (PU3HUECKUE U (PU3HKO-XUMUICCKHE
CBOICTBa BellleCTBa MHBAPHAHTHBI OTHOCHUTEJIBHO €ro KOJIMYecTBa WM pazMepa. OJHAKO 3TO
YTBEPXKACHHUE CIPABEUIMBO JIO OMPEICICHHBIX MPEICIIOB, & HIMEHHO, KOT/la XOTs Obl B OJHOM
U3MEpPEHUHN MPOTSHKEHHOCTh H3ydyaeMoro ooOwbekra craHoBuTcs MmeHee 100 um. Ilpu stom
00pa3yroInue CUCTEMY HaHOYACTHIIBI 10 CBOMM CBOMCTBAM OTJIMYAIOTCS KaK OT 00bEMHOMU (ha3bl
BEIIECTBa, TaK U OT MOJIEKYJ WJIM aTOMOB, UX COCTAaBJISIIOIIMX . B OCHOBE KaueCTBEHHO HOBBIX
JOCTHIKEHUH B HAYYHO-TEXHUYECKUX Pa3padOTKax Ha HAHOYPOBHE JICKUT MCIIOIH30BAHKIE HOBBIX,
paHee HEU3BECTHBIX CBOMCTB M (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH MaTepHalbHBIX CHCTEM IpH
nepexojie K HaHomaciutabam [1].

B MammHoCTpOoeHHH UMEIOTCS BO3MOXKHOCTH YBEIHMYEHHUS pecypca METOJLIOPEKYIINX U
00pabaThIBAIOIIMX HHCTPYMEHTOB C TIPUMEHEHUEM CIICIIHATBHBIX TIOKPBITHIA U AIMYIIBCUH 3a CUET
IIMPOKOTO BHEAPEHUS HAHOTEXHOJOTMYECKHX pa3pabOTOK W HAHOMAaTepHaloB Kak B
MOJICPHH3AIUIO YK€ CYIIECTBYIONIETO MapKa BEICOKOTOYHBIX U MPEIM3UOHHBIX CTAHKOB, TaK H B
MIPOU3BOJICTBO HOBOTO HAHOTEXHOJOTUYECKOTO 000pyIOBaHUSI. Buenpenue
HAHOTEXHOJIOTUYECKMX METOJIOB M3MEPEHUU C MPUMEHEHHEM aTOMHO-CHJIOBBIX MHKPOCKOIIOB
(ACM - 30H10B) 00ECHIEUUT YIIPABIEHNUE METATIOPEKYITUM HHCTPYMEHTOM 32 CUET COBMEIICHUS
ONTHYECKUX M3MEpPEHUI 00pabaThIBaEMOW MOBEPXHOCTH JIETAIM M MOBEPXHOCTH MHCTPYMEHTA
HEMOCPEICTBEHHO B X0JIC TEXHOJIOTHYECKOro mporiecca [2].

DKCIIepUMEHTAIBHBIC PE3y/IbTaThl, TIOJyYEeHHBIC HA HAHOKPUCTAIIIAX, MTOKA3BIBAIOT, YTO
OHH 3HAYUTENHFHO MPOYHEE KPYIMHO3EPHUCTHIX aHajoroB. HanodasHbie ¢ pasmepom 3epHa 5 HM,
MOJTyYCHHBIC KOMITAKTUPOBAHUEM YIIbTPAAUCIIEPCHBIX TTOPOIIKOB, IOKA3JIM 3HAYCHUS TBEPAOCTH
B 2-5 pa3 Bhlllle, 4eM y 00pa3IioB ¢ OOBIYHBIM pa3MepoM 3epHa [1].

[pomecc BimsiHKS pa3Mepa 3epHa Ha MUKPOTBEPIOCTh MOKa3aH Ha puCcyHKe — 1.

| 4 =
10 100 1: > d,HM

MukpoteepaocTs, IMa

Pucynok 1 - Bousiaue pa3mepa (d) 3epHa Ha MEKPOTBEPAOCTh METAILIOB [3]

B nocneanee Bpems Bce Ooliee MMPOKOE MPUMEHEHHE HAXOIAT KepaMUYeCKHe MaTepHUaIbl
B HAHOCTPYTYPHOM COCTOSIHMH. B IIMPOKOM CMBICIIE K KEPAMHYECKUM MaTepragaM OTHOCST KI1acc
MaTepHaJIoB, IOJy4aeMbIX CIEKAHUEM JUCIEPCHBIX ITOPOILIKOB, JOCTATOYHO TYIOIUIABKUX U
XPYIKUX B OOBIYHBIX YCJIOBHSIX BEIIECTB PA3IUYHOU (U3UKO-XUMHYECKON MPUPOIbI: OKCHJIBI,
HUTPH/IbI, KapOH b, OOpHIBL, CHIMLUABI U Ap. Kepamuuecknue MaTepuaibl MHOTA JEJT Ha B
IpyNIbl: KOHCTPYKIMOHHYIO M (YyHKUMOHalIbHYI. K mepBoil rpymme OTHOCAT MaTepHualbl,
UCIOJIb3YEMBIE Ul CO3JaHMsl MEXAHWYECKH CTOMKHMX KOHCTPYKIMM M m3nenuil. Ko Bropoil —
KEpaMUKy CO CHeUu(pUUYECKUMHU 3JIEKTPUUECKUMH, MArHUTHBIMU, ONTHYECKHUMH U Jp.
CBOMCTBaMM. BaXHEHIIMMU KOMIIOHEHTAaMH COBPEMEHHHON KEPAMMKHU SIBJIIOTCSA: OKCHJbI
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ATIOMUHUS, [HUPKOHUS, KPEMHHs, OEpWUIHs, TUTaHA, MarHus; HUTPUABI KpeMHUs, Oopa,
ATIOMHUHUS; KapOU/Ibl TYTOILIAaBKUX METAIIIOB, KpeMHUs, Oopa u jp. [1]

Hanomarepualibl KOHCTPYKIIMOHHOTO ¥ (DYHKITMOHATLHOTO Ha3HAYCHUS HA CETOMHSIITHUN
JIEHb SBIISAIOTCS OJHOW M3 HanboJiee BOCTPEOOBAaHHON 00JIACTHI0 HAHOTEXHOJIOTUN JIJISl peIleHuUs
pa3au4uHbIX mpobnem TexHuku. OCHOBHBIE MaTepUalbl JAaHHOTO Kjacca — 3TO METaUTHYEeCKUE,
KepaMH4ecKHe, IOJMMEpPHble M KOMIO3MLIMOHHBIE. JlJig TMOdydeHusT HaHOMAaTepuajaoB U
KOHCOJIMIUPOBAHHBIM BHUJE B OCHOBHOM HCIIOJB3YETCS YETHIPE METOJa: MOPOIIKOBas
MeTaJTyprusi (KOMIAaKTUPOBAHKWE HAHOMOPOIIKOB), KPUCTAIIM3AIUS U3 aMOP(GHOT0 COCTOSHUSA,
WHTECUBHAS TUIACTUYECKas nedopManus U pa3iudHbIe METOJbI HAHECCHUS HAaHOCTPYKTYPHBIX
nokpbITHil. MccnenoBanus mo co3/1aHri0 KOHCTPYKIMOHHBIX HAHOMATEpUAJIOB, MPUTOTHBIX JIJIS
HIMPOKOTO MPAKTHYECKOTO MPUMEHECHHSI, HAXOAATCS Ha HAYaIbHOU CTaIUU PA3BUTHUS U TPEOYIOT
MCIIOJIb30BaHUs Pa3HOOOPa3HbIX HAHOTEXHOJIOTHIA.

[IppuMeHUMOCTh TOTO WM HWHOTO Marepuanga OINpEeNessieTCs] KOMILJIEKCOM CBOMCTB,
BKJIIOUYAIOLIUM COOTHOLICHHE MEXAY HPOYHOCTBIO, IUIACTUYHOCTHIO, a TaKXKe BI3KOCTHIO.
3HAYUTENBHBI HMHTEPEC K OOBEMHBIM HaHOMAaTepuasiaM OOYCIIOBJICH TEM, YTO WX
KOHCTPYKIIMOHHBIE M (YHKIIMOHAIbHBIE CBOWMCTBA CYIIECTBEHHO OTJIMYAIOTCS OT CBOICTB
KPYITHO3EPHUCTBIX aHAJOroB. B 3TOM miaHe NEpCHEeKTUBHBIMU SIBISIOTCS MCCIEIOBAHUS IO
YCOBEPIICHCTBOBAHUIO CYIIECTBYIOIIUX U pa3pabOTKe HOBBIX CTajel U CIJIaBOB C
HAaHOKPHUCTAJUTMYECKOU CTPYKTYPOM.

[IpupocT NPOYHOCTHBIX CBOWCTB CTalled M CIJIaBOB 3a TMOCIEIHUE JECATHIICTHUS
JIOCTUTAJICS, TJIaBHBIM 00pa3oM, 3a CYET JIETUpPOBaHUS U HM3MeHEeHMs (ha30BOro cocrasa. B
MOCNEAHUE TOMAbI JJIS YIYYIIEHUS MEXaHHMYECKUX XapaKTePUCTHK CTalled W CIIJIaBOB CTalld
UCIIOJIb30BAThCS U JIPYTHE TOIXOJbI, OCHOBAHHBIC Ha ()OPMHUPOBAHUU Yy MaTEPUATIOB MHKPO-
HaHOKPHUCTAJUIMYECKON CTPYKTYPHI.

[IpodyHOCTP HAHOKPUCTAIMYECKUX MATEPUATIOB TPU PACTSDKEHHH  CYIIECTBEHHO
MPEBBIIIAET TPOYHOCTh KPYNMHOKPUCTAJUIMYECKUX AHAJIOTOB M MPU 3TOM COXPAHSETCS JIydllee
COOTHOIIEHUE MEXKTY TPOUYHOCTHIO U TJIACTUYHOCTHIO.

HAHOMATEpHAN

%

KpynHoiepHHCTBIH MaTepHan

MNPoYHoCTL

[MracTHyHOCTh

Pucynok 2 - COOTHOIIEHUIO MEXY TPOYHOCTHIO U INTACTUYHOCTBIO JUISt
KPYIHOKPUCTAJUNIMYECKUX U HAHOKPUCTAJUINYECKUX MAaTEPUAIIOB

[TogBenss UTOrM, HAHOKOMITO3UTHI 3TO HE TOJBKO BUJ HAHOMATEPHAJIOB, HO M SIBISETCS
KJIFOYEeBBIM (DAaKTOPOM B CO3JaHUM HOBBIX TEXHOJIOTMH, B HM3TOTOBJIEHWH METAJJIOPEKYIINX
MHCTPYMEHTOB U JIPYTUX MPEIMETOB IPOM3BOACTBA. B cerogHsHue THM HAaHOMAaTepUaibl UMEIOT
OTPOMHYIO DOJIb B Pa3BUTHI HMHIYCTPUH, pa3pabaThIBAIOTCS HOBBIE BUIbl HAHOM3ICIIHU.
biaronaps cBouM XOpoiIMM KauecTBaM, HAHOKOMITO3UTHI UCIIOJIB3YIOTCSl B pa3HBIX OTpaciisix . B
CBSI3M C 3TUM MBI JOJDKHBI YAENAThH JTOJKHOE BHUMaHUE M Pa3BUTh HAYKy O HaHOMaTepuaax U
HAaHOTEXHOJIOTUSIX B CTpPaHe.
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HAHOKOMITO3UTTEPII MAUJAJAHY APKBLIIBI KECY KYPAJIJIAPBIHBIH
CUITATTAMAUJIAPBIH APTTBIPY

Hoy6etoB O.b. — IlI.EcenoB atpiHgmarel Kacnuii MeMJIEKETTIK TEXHOJIOTHSIAp KOHE
WH)KWHUPUHT YHUBEPCUTETI, AKTay K., KazakcraH.
Mamuspoa A.C. — T1.F.K., noneHt, III.EcenoB arepiHmarel Kacruii MemieKeTTiK

TEXHOJIOTHUSIIAP JKOHE UHKMHUPUHT YHUBEPCUTETI, AKTay K., KazakcraH.

Anparna. Te3 gaMbIn Keie jKaTKaH TEXHOJOTHsJIApD KE3eHIHJEe, OHIIpic opOip en
HKOHOMHKACHIHBIH aXbIpamMac Oedxiri Oonbll caHamagsl.  MammHa jKacay ©HIIpiciHAeri
METAJIKeCKIII KypajJapAblH JKeliHyl, MallMHa 3jKacay ©HEpKICIll eHAIpiciHe ocep eTymll
dakropnapaeiH Oipi OoJbIT ecenTeneni. by Makamama METaJIKECKIN KypaaapAblH KEITiHY
MOcCeJIeCiHIH Maia 00JIybl KOHE OHBI LICIY JKOJIbI KapacThIPbLIaAbl. MocemneHi menryIiH >K0bl,
HAHOKOMIIO3UTTEP/Il MaiifjallaHy apKbUIbl KECY KypajlJapblHbIH CUIATTaMajapblH apTThIpy
KapacCTbIpbLIFraH.

Hanoxommosutrep — Oy Ker KOMIOHEHTTI, enmemi 100 HaHOMETpre KETIEeUTIH KATThI
HaHOMaTepHangap. ©3 Ke3eriHjae OHIIPICTIH, MEAUIIMHAHBIH koHe T.0. op Typii calanapbiHIa
KOJOaHbIIIATbIH, )KaKChI (1)I/I3I/IKaJ'II)IK JKOQHC XUMUSAJIBIK KaCUCTTECPIE UC.

Tyiiinai ce3nep: HaHOMaTepHanaap, HAHOTEXHOJIOTUSIIAP, KECKIIT KypaJl, HAHOMETP.

IMPROVING THE PERFORMANCE OF CUTTING TOOLS USING
NANOCOMPOSITES

Naubetov O.B. — Sh.Yessenov Caspian state university of technology and engineering,
Aktau, Kazakhstan.

Madyarova A.S. — Sh.Yessenov Caspian state university of technology and engineering,
Aktau, Kazakhstan.

Abstract. On the eve of rapidly developing technologies, production is considered an
integral part of the economy of each country. The problem of wear of metal-cutting tools in
machine-building production is one of the factors affecting production in machine-building
enterprises. This article discusses the issues of occurrence and how to solve the problem of wear
of metal cutting tools. A method for solving the problem, improving the performance of cutting
tools by using nanocomposites is considered.

Nanocomposites are multicomponent solid nanomaterials having dimensions not
exceeding 100 nanometers. In turn, nanocomposites have good physical and chemical qualities,
due to which they are used in various fields of production, medicine, etc.

Keywords: nanomaterials, nanotechnologies, cutting tool, nanometer.
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VIIK 621.74.042
COBEPIIEHCTBOBAHME TOYHOCTH OBPABOTKH PE3bB

CaabixkoB ML.H., MagusipoBa A.C.
Kacnuiickuii rocyaapCTBEHHBIN YHUBEPCUTET TEXHOJIOTHI U MHKUHUPHUHTA
umM. III. EcenoBa, Akray, KazaxcraH.

AnHoTauus. [IpoBeneHHbIE MCCIIEOBAHUS COBEPIICHCTBOBAHUS O00pa0OTKH pe3nObI B
JIeTAJIAX CYIOBBIX MAIllMH, MEXaHH3MOB M CYAOBOW apMaTypel M3 TPYAHOOOpabaThIBaeMBIX
MaTepHaJoB IMO3BOJIMJIO MTPOAHATU3UPOBATh COBPEMEHHYIO TEXHOJIOTHUIO HAPE3aHUs BHYTPEHHHUX
pe3pd  ManbIX ~ JMaMeTpoB.  BBISBIEHB  NpUYMHBIL,  3aTpyAHAOIMKE  00paboTKy
TPYAHOOOpabaThIBA€MbIX MaTepHaioB. [IpescTaBieHbl pa3inyHble KOHCTPYKIIMA METYHKOB IS
Hape3aHus BHYTPEHHUX pe3b0 M pe3yibTaThl aHaInW3a MX paboThl. OTMEUEHbl HEJJOCTATKU HUX
KOHCTPYKIIUH, B PE3yJIbTATE YETro yIalIoCh CO3/1aTh COBPEMEHHYIO CXEMY PE3aHHMs, HO3BOJISIONIYIO
MHHUMH3HPOBAaTh HEJOCTAaTKH, BBIABICHHBIE TIpH 00pabOTKe TpYyAHOOOpabaThIBaEMBIX
marepuanoB. Kak nmokasano nccnenoBanue, 00paboTka pe3aHneM 3TUX MAaTepHaoOB 3aTpyAHEHA
U3-32 3HAYUTEILHON UX CKJIOHHOCTHU K HAKJIeIy MpH AeopManusix, BBICOKOH BA3KOCTH, TNIOXOTO
TETUIO0TBOJIA U3 30HBI pe3anus. OHM 00JIaAa0T MAIBIM KO3 (PHUIIMEHTOM TETJIONPOBOIHOCTH U
HU3KUM KO3 duUIMeHTOM 00pabaThIBAEMOCTH TI0 OTHOMICHHIO K  KOHCTPYKIHOHHBIM
YIJIEPOAUCTHIM CTalsiM.  J[0OKa3aHO, 4YTO TEXHOJIOTHS OOpabOTKM U PEeXHUMBI pe3aHws,
UCTIONIb3yeMble JUIS KOHCTPYKIMOHHBIX YIJICPOJMCTBIX CTalleld, 3a4acTyi0 HENpUEeMIIEMBbl K
TpyIHOOOpabaTeiBaeMbIM MaTepuaiaM. HambOosiee CIOXKHBIM SIBIISIETCSl HAape3aHUE pe3bObl B
OTBEPCTUSAX MaJbIX JuamMeTpoB 10 16 MMm. HemocTtaTkoM 3THX TEXHOJOTMH SBISETCS HU3KOE
Ka4yeCTBO pe3B6OBI)IX HOBerHOCTeﬁ N1 IIOBBINICHHAsA CKJIOHHOCTH MCETUYHUKOB K ITOJIOMKCE. I[J'If[
HOBBIIIEHUS] TPOU3BOJUTEIBHOCTH pe3bOOHape3aHusl B AETalsIX U3 TPYAHOOOpabaThIBa€MBIX
MaTepuasioB pa3paboTaHbI IPOrPECCUBHBIE TEXHOIOTUH Pe3bOOHApE3aHMHs.

KiroueBble cioBa: MeTuuk, pe3pda, pe3aHue, KOHCTPYKLUS, CTaHIApT, CXeMa,
MAIIMHOCTPOCHNE, TPOU3BOACTBO.

Beenenue. Ilpomecc pe3pbodpesepoBaHusi B HACTOSIIEE BpeMs TMOIy4daeT Bce Oosee
HIMPOKOE PacIpOCTpaHEHHE Cpeliu ClIocoO0B 00pabOTKHN Hapy>KHOU U BHYTpeHHeH pe3s0 [1]. D10
CBSI3aHO C IIMPOKUM IIPUMEHEHHEM B OCHOBHOM IIPOM3BOACTBE CTaHKOB ¢ YUIIY, peasmsyromumx
00paboTKy MO TpeM KOOpAMHATaM C HCIOJIb30BAHUEM BUHTOBOM HMHTEPIONSALMH, U C PAIAOM
JIOCTOUHCTB TIpoIiecca pe3rbodpesepoBanus: oOpabOTka MpaBoil M JIEBOM, OJHO3aXOIHON WU
MHOT'03aX0JHOM pe3b0 pa3HbIX AUAMETPOB M OJHOTO IIara HHCTPYMEHTOM OJHOT'O TUIIOpa3sMepa
B IIMPOKOM JMana3oHe MaTepuasoB; 00pa30BaHUE MENKON CTPYXKKH, JIETKO yAalsieMOil U3 30HbI
00pabOTKH; BBICOKOE KauecTBO OOpPaOOTAaHHON MOBEPXHOCTH PE3bObI; BO3MOXKHOCThH JIETKOTO
M3BJICYEHHS] CIOMAHHOTO MHCTPYMEHTA U3 OTBEPCTHS [2].

JUnist ToTydeHus] TOUHBIX BHYTPEHHHUX Pe3b0 MPUMEHSIOTCS METUUKU C BEYIIeH 4acThio
unn Benymumu nepbsimMu [1,10]. Bwicokas TOYHOCTP BHYTPEHHUX pPE3b0 B IUIACTUYHBIX
Mmartepuaiax oOecreuynBaeTcss TNPUMEHEHHEM METYMKOB-PACKaTHHUKOB, (OeccTpy>KeUHBIX
MeTuukoB) [3]. beccTpykeunbie METYMKHA OJHOBPEMEHHO ¢ 00€CTICUeHHEM TOYHOCTH TOBBIIIAIOT
MEXaHUYECKUE XapaKTePUCTUKU 00pa30BaHHOM pe3bOBbI.

Opnako noxy4deHue pe3bObl B HEIUIACTUYHBIX MaTepuanax 0eccTpyKeUHbIMU METYHKAMU
HeIleJIecO00pa3Ho BCJIEJACTBHE OOJBIIMX YCHIMM NpU BBIAABIMBAHMM M HHU3KOM CTOMKOCTH
UHCTpyMeHTa. Jlis  W3roToBIEHHs  pe3bObl B JTUX  Marepualax  MPUMEHSIOTCS
PEXYIIEBBIAABINBAIOIINE METUUKU. II3BECTHBI peXylle-BbIJAaBIMBAIONIME METUMKH, IEpBas
4acTh KOTOpas MpPEICTaBisieT co00i OOBIYHBIA METYMK, a BTOPAas 4acTb BBHIMIOJHSETCS B BHJE
OeccTpyKeqHoro MeTauka (puc. 1).
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Pucynox 1 — Pexy1ie-Bbl1aBIMBAIOITUN METYHK

Ha mnpakTtuke Uis W3rOTOBICHHS pPe3bObl KOMOMHHUPOBAHHBIM METOJIOM HOJIYUHII
pacnpocTpaHeHHe pexXyie-BblAaBauBammi MeTank (puc. 2) [3,7]. IlpumeHsrOTCS Takke
peXyIIe-BbAaBINBAIOIINE METUUKH, Y KOTOPHIX 3a00pHas 4acTh paboTaeT Kak OeccTpy:KeUHbIN
MeTuuk. Pazpaboran MeTunk nepeMeHHoM popmbl cTpykedHol kaHaBku (puc. 3) [4,8].

KoHCTpyKTHBHBIE OCOOCHHOCTH €r0 COCTOSIT B TOM, YTO YacThb MeTajula W3 BIAJWHBI
oOpabaTteiBaeMOl pe3bObl BEIPE3aeTCs MEPBBIM YHACTKOM 3a00PHOT0 KOHYCa, a OCTABIIASCS YacTh
IUTACTUYECKU AePOPMUPYETCS BTOPBIM YY4aCTKOM 3a00pHOTO KOHYca. 3a0opHasi 4acTh METYHKA
BBITMIOJHSETCSI C YKJIOHOM [0 HApy>KHOMY JAMaMeTpy U Npoduiro pe3bObl, a ocTajabHbIE
KOHCTPYKTUBHBIE 3JIEMEHTBI, KaK y 0oObl4HOro Meruuka. llomepeuHoe ceueHue BTOpOM yacTu
3a00pHOT0 KOHYCa Takoe ke 1Mo ¢opMme, Kak U Ha KaTuOpYIoleil YacTH, U MPeACTaBIseT coOoi
NONIEpeYHOe CeUeHHE OeccTpyKEeUHOro Metuuka. [IpsMoe pacrnonoxeHne CTpyKEUHbIX KaHaBOK
MO3BOJIIET MHOT/IA MOMACTh CTPYXKKE B 30HY BBIIABIMBAIOIINX IPeOHEH, YTO MPUBOAUT K PE3KOMY
YBEJIMYEHHUIO KPYTALIETO MOMEHTA.

PI/ICYHOK 2 - MCT‘{I/IK-paCKaTHI/IK JJIs1 U3rOTOBJICHUA pGSB6BI IJIaICK
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Pucynok 3 — Metuuk 1751 00pa3oBaHusi pe3bObl B BA3KUX MaTepUaiax

CrnenyeT 3aMeTUTh, YTO PEXYIIE-BBIIABIMBAIOIINM METUUK (puc. 4), HE UMEET 3TOT0
HezpocTtaTka. OH cocTOUT U3 3a00pHOro KoHyca 1 u kanuOpyrouieit yactu -2. Pexxymune KpoMkH (T,
I, €) U BBIABIMBAIONINE TPEOHH PACHONIOKEHBI MOJ YIJIOM - () U UMEIOT MOJIHBIA MpoQuiib
pe3bObl. 3a00pHBII KOHYC COCTOUT U3 IBYX YYacTKOB —a U B.

Ha y4acTke — a BBINOTHEHBI CTPYKEUYHbIE KAaHABKU 0 BUHTOBOM JIMHUH C YTJIOM (®, JHO
KaHaBK{ PaCIIOIaraeTcs Mo YoM Y K OCH MeTYuKa. PacmonokeHne CTpyKeYHbIX KaHABOK 110
BUHTOBOM JINHUU C HAmpaBJIeHHEM, OOpaTHBIM HANPABIECHUIO PE3bObl, U C HAKIOHOM JHA TMOJ
YIJIOM ¥ 00€CTIeYMBaeT OTBOJ CTPY>KKH BIIEPEI, IPEIOXPAHSS OT MOMAAaHUS CTPYKKH B YIACTOK
— B 3a00pHOT0 KOHYCA U KaTUOPYIOIIYIO 4acCTh.

3a00pHBIIl KOHYC Ha Y4acTKe — a UMEET PeXyllue KpOMKU — T, 1, € (puc. 4, ceduenne A —
A) ¢ monHbIM npoduiieM pe3bObl U BBIpE3aeT METa 0 KOHUYecKkou cxeme (puc. 40). 3anuuit
yroia o=7 — 8° obpa3zyeTrcs Ha peKyIIUX KpOMKaxX IpH HaTMYuu orpaku — K Ha pe3b0e ¢ mogHbIM
npoduiiem.

Hpyras gacth 3a00pHOT0 KOHYCa (Y4acTOK - B) JutHOU 1,5 — 2 mrara pe3b0Obl 6€3 KaHaBOK
OPOM3BOIUT (POPMUPOBAaHUE PE3bObI TOJBKO METOJOM IUIacTHuYeckod aedopmanuu, (puc. 4,
ceuenne b — b). KammuOpyromas wdyacth aHalOrM4yHa KaauOpyIOmed 4YacTH OOBIYHBIX
OeccTpyKEUHbIX METYHUKOB, HO C YMEHBILIEHHBIM CPETHUM JTUaMETPOM.

= o o I o= =
Swross®

Pucynox 4 — Pexxy1ie-BbpI1aBIUBAIONTUN METYHK: a) KOHCTPYKITUS PEXKYIIC-BbIIaBINBAIOIIETO
MeTuuKa; 0) cxema 00pa3oBaHus pe3bObl METUUKOM
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JlaHHas KOHCTPYKLMS METYMKA ITO3BOJIAET MOJYYHTh TOYHYIO Pe3b0y C TOBBIIICHHOMN
MPOYHOCTHIO, TaK KAaK IMOBEPXHOCTHBIN ci0W monydaer Hakien. OJHAKO JaHHAs KOHCTPYKIIUS
METUYHKa He 00eCIeunBaeT BHICOKYIO TOYHOCTh HapE3aHUs BHYTPEHHUX PE3b0 MaJbIX JUAMETPOB
B TPYJHOOOpabaThiBaeMbIX CTaJISIX U CIIaBaX. BmecTe ¢ TeM Hape3aHue BHYTPEHHUX Pe3b0 MallbIxX
MaMETPOB B TPyJHOOOpaOaThIBaEMBIX MaTepHallaX ayCTEHHUTHO-(QEPPUTHOIO U ayCTEHUTHO-
MapreHcuTHoro kiacca tumna ['13,12X18HI0T, 40X5B2®C conpoBoxaaeTcs MOBBIILICHHON
MHTCHCUBHOCTHIO  HM3HAIIMBAHMA METYMKOB TIPH TPEHUH OOKOBBHIMH KpPOMKaMH 00
o0pabaTbiBaeMyl0 MMOBEPXHOCTb, BHI3BAHHOE HECOBEPILEHHOM CXEMOW pe3aHus, UYTO 3a4acTylo
IPUBOJINT K BHIKPALIMBAHHUIO PEXKYIIUX KPOMOK, a HHOT/a K UX mosiomke [9,11].

Metonasl uccnenoanus. s obecrieueHus: BBICOKOTO KauecTBa pe3bO0OBBIX OTBEPCTHH U
MOBBILIEHUS] CTOMKOCTH METUMKOB MPEAJIOKEHA CIIEUalbHas cXemMa pe3aHus. B cooTBeTcTBuM €
MPEJIOKEHHON CXEMOM pe3aHus JUIMHBI PEXKYIIUX KPOMOK COKpAIllaloTcs 3a cueT GopMUpOBaHUS
¢acok pazmepom 0,1-0,15 MM, nepekppIBaroIIUX TOJLIMHY cpe3a. 3a00pHBII KOHYC C YIJIOM — @
pacmpocTpaHsieTcsl Ha BCIO pe3b00BYIO yacTh[5,6]. [dns momyyeHus ¢acok Ha 3yObAX MeETYHKa
NPOBOJIWIOCH JONOJHHUTENBHOE NLIH(GOBaHUE KPYroM ¢ TNPOPHUIBHBIM YIJIOM, MEHBIIUM
npodunpHOro yriia pe3pObl. Pe3nba momomHuTEnsHOro HUIM(OBAHUS JENaeTcs ¢ oOpaTHOMN
KOHYCHOCTBIO TIOJ] YTJIOM 0.

DTOT MOMY4YEeHHBIN NpoduiIb MPEACTaBIsSET COOOM 3aMKHYTHI KOHTYp, COCTOSIIHMA W3
COBOKYITHOCTH KpPUBBIX 2-T0 M 4-TO mopsakoB. KpuBbie 2-To mopsiaka SBISIOTCS YacTIMHU
OKPYKHOCTEH, TUaMeTp KOTOPBIX PaBeH TUaMETPy BIAaJUH BHYTPEHHEH pe3bObl, a KpUBbIe 4-TO
NOpsJIKa — MPOEKIIMM YacTe BUTKA pe3bObl B OCEBOM CEUEHUU JIETAJIH.

[Tony4deHHbIH TPOhUIH B OCEBOM CEUECHUU SBIISETCS IOCTATOUYHO CIOKHBIM U TPYIOEMKUM
JUISL TIOJTyYeHUs, TPEOYIOMHA HMCIOIB30BaHMUS CIICUAIBHOTO MHCTPYMEHTa, 00OpYIOBaHUSA H
CJIO)KHOM ympasisitomied nporpaMmel. [Ipuuem kpuBble 4-ro mopsiika OyAayT pa3OuBaThCs Ha
MHOECTBO JJIEMEHTAPHBIX KPHUBBIX 2-TO U 1-TO MOPSAIKOB, IBHKEHHE BIIOJb KOTOPBIX MOXKET
OBITH 3amporpaMMupoBaHHO. [IpudeM U1 BO3MOXKHOCTH CO3[aHUS YIPaBIISAIOMEH TpOorpaMMel
KpuBble 4-ro mopsiika OyAyT pa30uBaThCs Ha MHOXECTBO 3JEMEHTAPHBIX KPUBBIX 2-T0 U 1-TO
HOPSIKOB.

HYMPEHHUL

C

L 5 Y
auaremp peieos

Pucynok 5 — Cxemaruueckuid npouiib pe3b0bl B OCEBOM CEUEHHUH JIETaIH

Mepnas ¢pesa 111 06pabOTKM BHYTpeHHEH pe3bObl MpeacTaBiIseT cOO0H MHCTPYMEHT
MIOCTOSTHHOTO JIMaMeTpa, KOTOPBII MPH BpallleHUH BOKPYT CBOEH OCH M JBMXKEHUH IO CITUPATLHON
TPAaeKTOPUU B KOHKPETHBI MOMEHT BpeMeHHU 00pa3yeT OKpYKHOCTb, AMaMETpP KOTOPOW paBeH
nuameTpy (pessr (6e3 ydera MOTrpemrHOCTeH, BO3HUKAIONIMX B Mporecce pe3anus). s
ynpouieHus ympasisomeil nporpamMmel  (YII) Heo0X0AMMO ONpPEAETUTh OKPYKHOCTD,
MaKCHUMaJIbHO MPUOIIKEHHYI0 K TpeOyeMoMy NpoQuiIo pe3bObl B OCEBOM CEYCHHH, KOTOpas
Oyzner 00pazoBBIBATHCS MPH BpaIleHUH (Ppe3bl B KOHKPETHBIE MOMEHT BPEMEHHU.
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MaxkcuManbHO TPHOIMKEHHAST OKPYKHOCTh TPU 3TOM U OyZeT SBISTHCS HOMUHATHHBIM
nuameTpoM MepHoi ¢pessl. [locTpoeHue nuamerpa OKpy>KHOCTH MEPHOHM (ppe3bl MPOU3BOAUTCS
no 0a30BBIM TOYKaM (pHC. 5), KOTOpPbIE HAXOAATCSA B MECTaxX IMEPECEUCHHs MPOEKIIMH OCEBOTO
CEUEHHS BEPUIMHBI C OCEBBIM CEUYEHHUEM BIAIUHBI pe3bObl (TOUKH 1, 2) U Touke 3, MaKCUMAaIIbHO
OTJAJICHHOM OT OCH Pe3b0bl, HAXOASAIICHCS Ha MAKCUMAIBHOM TUaMETPEe BIIAJAUHBI PE3BOBI.

B pesynbrare noctpoeHuss 00HapyKUBaETCsl HECOBMAIEHNE MAaKCUMAIIbHO PUOIMKEHHOM
OKPY)KHOCTH U OCEBOTO CEUEHHUS pPe3bObl, KOTOPOE BO3MOXKHO OIPEACIUTh MaKCUMaIbHBIM
paccTtosiHueM (OTKJIIOHEHHEM) MEXI1Y OCEBBbIM cedeHHEeM NpOoduiIs U JUaMETPOM MEPHOU (pe3bl.
MakcuManbHOE PACCTOSIHHE MEXIy TpeOyeMbIM OCEBBIM CEUYCHHEM MpoQwis pe3bObl U
MPOBEJICHHBIM JTMAMETPOM MEpHOU (pe3bl sBISETCS OTKIOHEHHEM Amax, KoTopoe Oyner
SIBIIATHCSL OCHOBHBIM KPUTEPHEM BIUSHUS HA TOYHOCTH H3TOTOBIICHUS PE3HOBI.

MaxkcruManbHOe OTKIIOHEHHE Amax SBJSETCSI OCHOBHBIM KPUTEPHUEM BIIMSHUS HA TOYHOCTh
U3TOTOBJIEHUSI PEe3bObl, a MMEHHO - €ro BEJMYMHA HE JOJDKHA IPEBBIIATH JIOMYCKAEMOI'O
OTKJIOHEHHS CPEHEr0 TMaMeTpa COrIacHO CTaHIapTy.

Pesynbratel uccnenoBanuii. J1Jist BEISIBICHHS 00JIACTH BO3MOYKHOTO MPUMEHEHHS criocoba
bpe3epoBaHusi BHYTPEHHUX Pe3b0 MEPHBIM HHCTPYMEHTOM Ha (hpezepHbIx crankax ¢ UITY Obutn
paccMOTpEeHbl METPUYECKas, II0IMOBast, TpaneluenJajibHas, yIopHas U Kpyriasi pe3bObl.

Kak mpaBuio, nns KOHKPETHOTO THUIIOpa3Mepa pe3bObl, CYLIECTBYET OCHOBHOM miar
(KpyIIHBIN) U MHOXKECTBO «MEJIKHX» IIaroB, KOTOPhIE BCEr/a MEHbIIIE OCHOBHOTO, YTO B CBOIO
ouepellb, BIMSAET Ha BEJIMYMHY MAaKCHUMAJbHOTO OTKJIOHeHus Amax. [loatomy HeoOxoaumo
BBISIBUTH 3aBUCUMOCTH BEJIMYMHBI MAKCUMAIBHOTO OTKJIOHEHHSI Amax Ipy OCTOSIHHOM IMaMETpe
U pa3HbIX IIarax pe3pObl, a TaKKe NPHU TMOCTOSHHOM Iare W pPas3HbIX AHaMeTpax, 4TOObI
ONpEeAeNUTh Kakol mapameTrp MNpoQuiis OKa3bIBAC€T HAuOOJbIIEEe BIMSHUE HA BEJIUYUHY
OTKJIOHEHHs] Amax.

[TapameTpst mpoduiist pe3bObl MOTYT UMETh 3HAYEHMsI, HE 3aBUCSIIUE JIPYT OT ApPyra, HO
HaxoJdIllMecs B TNpeaenax YCTAaHOBIEHHBIX COOTBETCTBYIOIIMMH CTAHAAPTAMHU, 4YTO MpHU
OTpe/ieNIEHUH AUAIa30HOB TUIIOPa3MEPOB Pe3b0 U Bblaue COOTBETCTBYIOIINUX PEKOMEHIAIMH 1O
MPUMEHEHUI0 HOBOTO crioco0a TpeOyeT YCTaHOBIIEHUS CTETNICHH BIUSHUS KaXKIOTO MapameTpa Ha
BEITMYMHY MAKCUMAJILHOTO OTKJIOHCHHSI.

Jlns ompenenenus o0IacTH MpUMEHEHUs! crocoba oOpaboTKH MEpHBIM HHCTPYMEHTOM
OBLTM PACCMOTPEHBI METPUYECKHE PE3bObl PA3TMYHBIX THUIIOPA3MEPOB Kjacca TOYHOCTH 7,
MOJIYYEHbl X OCEBBbIE CEYEHUSI U M3MEPEHbI MAKCUMAJIbHbIE OTKJIOHEHHUS Amax JIsl KaXI0ro U3
tunopasmepoB. [lo pe3ynpraTam mocTpoeHH ObUIa YCTAHOBIJIEHA 3aBUCUMOCTb OTKJIOHEHHS A
max OT TUIIOPa3MEPOB METPHUUECKON pe3bObI (pHUC. 6), MO KOTOPO MOKHO OMPEIeNUTh 001acTh
IPUMEHEHHUS HOB Oro crocoba /i ee 00paboTKH.
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Jlnst ompeneneHus 3aBUCUMOCTH OTKJIOHEHHMss A max oT nuamerpa pe3pOsl D Obuin
paccMoTpeHbl Npoduiad pe3bd Npu IMOCTOSHHOM BEJWYMHE Iara p JUIsl HECKOJbKUX
JMaMeTpaIbHbIX IMANla30HOB.

Hcxons u3 nostydyeHHbIX 3Ha4€HUH BETMUYMHBI MAKCHMAJIBHOTO OTKJIOHEHUS YCTaHOBJIIEHO,
JaMeTp METPUUECKOi pe3rObl D He BiusieT Ha BeTMUMHY OTKIOHEHHS Amax, T.e. pe3rda M16x2
1 M250X2 nMeroT NpakTU4YeCKU OJMHAKOBBIE OTKJIIOHEHHUS U UX BO3MOXKHO 00paboTaTh MEPHBIM
UHCTpyMEHTOM, a M48x5 o00paboTraTh HEBO3MOXKHO, IOTOMY YTO OTKJIOHEHHE OOJbIle
nomnycrumoro. Kpome Toro, /uis Ipyrux TUIIOB pe3b0 JUaMEeTp TAaKKe HE OKa3bIBAeT BIUSHHUE HA
BEIIMYMHY OTKJIOHEHHs. VCX0as W3 MOJIydeHHBIX [aHHBIX, OOJIACTh NPUMEHEHHUS MEpPHOIO
UHCTPYMEHTA JUIsl 00pabOTKHU METPUUYECKON pe3bObl HAXOAUTCS B IMaNa30He HIaroB p = 2+3,5 MM.
JuamerpanbHblii  AMana3oH — OTPaHMYMBAETCS  JIMIIb ~ KOHCTPYKTHBHBIMU  pa3MepaMu
MPOEKTUPYEMOT0 MEPHOTO UHCTPYMEHTA[4].

BeiBogpl. Pazpaborana MeTonuka Ui BBISIBJICHHS 00JACTH BO3MOXKHOTO TPUMEHEHUS
crioco0a (pe3epoBaHUs BHYTPEHHHX Pe3b0 MEPHBIM MHCTPYMEHTOM Ha (h)pe3epHBIX CTaHKax C
UITY ans Hambomee pacpoOCTpaHEHHBIX CTAaHIAPTHBIX THUIIOB pe3b0 (MeTpuYecKas, AI0MMOoBasi,
TpareneniaibHas, yIopHas, Kpyrias).

VY CTaHOBIIEHO, YTO Ha BEIMYMHY MaKCHMAJIBHOTO OTKJIOHEHHS HauOOIIbIIee BIHMSIHUE
OKa3bIBaeT wwar pe3bobl. C yBeIMUYEHUEM 11ara IpOMCXOAUT Pe3K0e BO3pacTaHHe MaKCUMaJIbHOTIO
oTKJIOHeHUs. OnpeiereHbl peKOMEH1yeMble 00J1aCTH BO3MOYKHOTO IPUMEHEHHUSI HOBOT'O crioco0a:
JUI METpUUECKON p = 23,5 MM, TpanelnenJajJbHO! C I1aroM p = 2 MM, BCe JIOHMOBBIE U KPYTJIble
pe3b0bI. YcTaHoBieHO, 9To yropHbie pe3sObl 1o [OCT 10177-82 He MoryT OBITH 00paOOTaHBI
MEpPHBIM MHCTPYMEHTOM, T. K. MAKCUMaJIbHOE OTKJIOHEHHE, KOTOPOE TEOPETUYECKH BO3HMKHET
npu 00paboTKe, CYIIECTBEHHO MPEBBIIIAET IOITYCK Ha U3TOTOBJICHUE PE3BOBI.
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Annarna. KemMe MammHamapel, MEXaHU3MJIIEpl MEH OHJENyl KUBIH MaTepHhaiiapaH
’KacaJiFaH KeMe apMmarypa OeleKkTepiHAeri KINTepal oHAeyAl )KakcapTy OONBIHILA KYPri3iiareH
3epTTeysep YcaK AUaMeTpili 1IIKi KINTepAl KeCYIiH Ka3ipri 3aMaHFbl TEXHOJOTHUSICHIH TalayFa
MYMKIHTIK Oepmi. KublH MaTtepuanmapasl oHACY/l KUBIHIATATHIH ceOenTep aHbIKTaaFaH. [miki
KINTEP/Il KECyre apHalIFaH KpaHIapIblH OPTYPJl KOHCTPYKIUSUIAPHI JKOHE OJNIAPABIH KYMBICHIH
Tajnnay HoTWXelepl YChbIHbUIFaH. OnapAblH KOHCTPYKIHUSUIAPBIHBIH KEMIIUTIKTepl aTan eTuUIl,
HOTH)KECIHJIE KUBIH OHJENETIH MaTepuaniapAbl OHACY Ke3iHJe AaHBIKTalFaH KeMIILUTIKTepIl
azaiiTyra MYMKIHIIK OepeTiH 3aMaHayd KeCy CXEMachlH jKacayFa MYMKIHIIK TyAbl. 3epTTey
KOpCEeTKeHIeH, Oy MaTepuanmapAbl Kecy Tpolleci onapisiH nedopmanus Ke3iHIe KaTarora
OeiMIUTITIHE, JKOFaphl TYTKBIPJIBIKKA, KECy ailMarblHAH KbUTYy IIBIFAPYABIH HaIlapJIbIFbIHA
OaiimaHpIcThl KUbIH. Onap KyYpBUIBIMABIK KOMIPTEKTI OoiarTapra KaTbICThl TOMEH JKBLIY
OTKI3TIITIK KOY(PPHUIIMEHTI JKOHE JKYMBIC KaOUICTTUIIriIHIH ToOMEH Kodh(dHIMCHTIHE Ue.
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KypbutbIMIBIK KOMIpTEKTI OoNaTTap YIIiH 6H/Iey TEXHOJIOTHACH MEH KeCy jKarailiapsl keOiHece
MaTepHuaiiapabl OHIeYyTre KUbIH 00JIaThIH JKaFJaiIap/ia KOJIaichl3 eKeHIIT qonenaeHai. 16 mm-re
JeHiHT1 KIIIKEeHTall AMaMeTpii TeCIKTepre il cajly KUBIHFA COFajbl. Byl TeXHOIOTHsIIApIbIH
KeMIIUIiri - OypaHnmansl OeTTepAiH camachblHBIH TOMEHIIr JKOHE IIYMEKTEpAiH ChIHYFa
oeriimainiri. KarTel Martepuangapian OeliKTepae SKINTEpIiH OHIMIUILIH apTThIPy YIIiH
HpOFpeCCI/IBTi KII TCXHOJIOTHUAJIAPBI )KaCaJIAbl.

Tyiiinai ce3mep: kpaH, Xim, Kecy, KOHCTPYKIHs, CTaHIApT, CXeMa, MalllMHa jKacay,
eHIIpiC.

IMPROVING OF THREAD HANDLING ACCURACY

Sadykov M.N. - Sh.Yessenov Caspian state university of technology and engineering,
Aktau, Kazakhstan, sadykov.maxim@gmail.com.

Madiyarova A.S. - Sh.Yessenov Caspian state university of technology and engineering,
Aktau, Kazakhstan, almira.madiyarova@yu.edu.kz.

Abstract. Conducted research studies of the threading in the details of ship machinery and
ship armatures from hard materials helped to create the modern technology of internal threads of
small diameters cutting. The reasons that impede the processing of hard materials are find out.
Presented are various designs of taps for cutting of internal threads and analyzed is their work.
Noted are shortcomings of their designs resulting in creating a modern cutting pattern, allowing to
minimize the shortages identified in the processing of hard materials. Practice shows that the
machining of these materials is difficult because of their considerable tendency to work hardening
during deformation, high viscosity, poor heat dissipation from the cutting zone. They have a low
coefficient of thermal conductivity and low coefficient of workability relatively to tool steel.
Therefore, processing technology and cutting conditions used for structural carbon steels, often
are unacceptable to hard materials. The most difficult is tapping into the holes of small diameters
up to 16 mm. The disadvantage of this technology is the low quality of threaded surfaces and an
increased tendency to tap breakage. To improve threading performance in the details of the hard
materials are developed advanced threading techniques.

Keywords: tap, thread, cutting, design, engineering, production, standard, diagram.
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OIIEHKA YACJEHHBIX 3HAYEHUI MAPAMETPOB IIEPOXOBATOCTH
MOBEPXHOCTH NP KAHABOYHOM OBPABOTKE IIOBEPXHOCTEMN

Cameraunyiasl K., marucrpanr
Hayunbliii pykoBoaurteab: MagusipoBa A.C.
Kacnuiicknii rocy1apCTBEHHBIN YHUBEPCUTET TEXHOJIOTUN U NHKUHUPHUHTA
uM. lII. Ecenona, r.Akray, KazaxcraHn.

AHHOTanusi. B cratee Ha npUMEpEe HCCIEIOBAaHUS TEXHOJOTMYECKMX IPOLIECCOB
dbopMupOBaHHS KaHABOK B MAIIMHOCTPOUTEIBHOM IPOU3BOJCTBE, BBIMIOJIHEHA  OIIEHKA
YHCJICHHBIX 3HaYEHUH MapaMeTpoB IIEPOXOBATOCTH +IIOBEPXHOCTH MPH KaHABOYHON 00paboTKe
noBepxHocTel [llepoxoBaTocTh MOBEPXHOCTH SBISETCS BaXKHEHIINM TEXHUUECKUM TPEOOBaHUEM,
MOCKOJIbKY OHA UJCHTU(UIIUPYETCS KaK OCHOBHOM IOKa3aTelb KauecTBa MOBEPXHOCTHOTO CIIOS
uznenusi. TpeboBaHUs K KayecTBY BBITYCKAEMOM MPOAYKLUMH TOCTOSIHHO IMOBBIIIAIOTCS, YTO
3acTaBisgeT MPOU3BOJAUTENCH YIydlllaTh TOUYHOCTh M (DPU3MKO-MEXaHMUYECKHE XapaKTePUCTHKH
0o0pabaTbIBa€MbIX MOBEPXHOCTEH € YYETOM aHalIM3a YHCICHHBIX 3HAYE€HUH MapaMeTpoB
IIEPOXOBATOCTHU TOBEPXHOCTH.

KiroueBble cj10Ba: MUKPOHEPOBHOCTH, KadeCTBO, MOBEPXHOCTh PE3aHMs, TOYHOCTb,
napameTp IIepoX0BaTOCTH, KAHABOUHBIN pe3ell, CKOPOCTh pe3aHMsl, KOJIeOaH!sI HHCTPYMEHTA.
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B MamuMHOCTpPOMTENBHOM HPOM3BOACTBE  IPOLIECCHl H3TOTOBJIEHHMS KaHAaBOK Ha
IIOBEPXHOCTH 00pabaThIBa€MON 3aroTOBKM  COINPOBOXKIAIOTCS IIOSBICHHEM HEPOBHOCTHU
MIOBEPXHOCTH, KOTOpBIC SBIAIOTCSA clieAaMu oO0paboTku. Hanmuume MHMKpOHEPOBHOCTEH Ha
HOBEPXHOCTSAX U3rOTABIMBAEMBIX JIeTaJICH ABISAETCS HEN30EKHBIM.

TpeboBanust K KayecTBY IOBEPXHOCTH YCTAHABIMBAIOTCS C LEJNbIO OOecreueHHs
TpeOyeMbIX (YHKIMOHAIBHBIX CBONCTB ITOBEPXHOCTH, M OINpPENENIsIeTCs €€ YHUCICHHBIMU
3HAYCHUSMH, BEIWYMHA KOTOPBIX JIOJDKHA 00ecrednTh Tpedyemble HKCIUTyaTallMOHHBIC
XapakTepucTUku. OT BBIOPaHHBIX METOJOB, PEKHUMOB M CXeM 00paOOTKH, OyIeT 3aBHUCETh
BeJNIMYKMHA, (pOopMa U HaNpaBIeHHE MUKPOHEPOBHOCTEW. 3 mapamMeTpoB peKMMOB pe3aHus, KaK
yKe OBbUIO CKa3aHO paHee, Haubojee CYIIECTBEHHOE BIIMSHUE HA BEIMUYMHY IIEPOXOBATOCTH
IIOBEPXHOCTHU OKAa3bIBAIOT CKOPOCTh PE3aHUA U 110Jjaua HHCTPYMEHTA.

B 4ncne apyrux OCHOBHBIX NPUYMH INOSBJIECHUS MUKPOHEPOBHOCTEH SBIIACTCS HAJIMYHE
KOJIEOaHUH, KOTOPBIE YacTO BO3HUKAIOT BO BpeMst pe3aHus. Hanmuue xonebaHuil 1 UX BeIWYHHA
3aBUCST OT CKOPOCTH pe3anus [1].

A g NpOBEpKM  BIMSHHUS 3aBUCUMOCTH BEJIMYMHBI IIapaMETPOB LIEPOXOBATOCTU OT
[0Jaud HMHCTPYMEHTa IIPH pa3HbIX CKOpOCTAX pe3aHuss Ha Kadenpe «TexHonorus
mamuHocTpoerus» CIIOITIY (P®) Obutn mpoBeneHBI SKCIEPUMEHTHl MO TOYCHHIO KaHABOK
TUTAaHOBBIM  cIutaBoM BT-8 npu pasHbIX cKopocTsAx M nojadax. BHauane uccienoBasiach
3aBUCHUMOCTb BEJIMYMHBI [IaPAMETPOB IIEPOXOBATOCTH MOBEPXHOCTU OT CKOPOCTH PE3aHMs IpU
¢ukcupoBannoit mnomade. Ilpu oOpabotke TuTanoBoro cmuaBa BT1-00. Cornacuo
pexomMeHAanuaM Obul BBIOpaH MHCTPYMEHT — KaHABOYHBIN pe3el] ¢ IJIACTUHOW TBEPJOro CIUIaBa
VCGX160404-AL H10 u pexumsl pezanus: nogava S = 0,1 Mm/06 u rinyobuna pezanus t = 0,3 Mm.
Ckopoctb pe3anust meHsutack ot 40 1o 500 m/muH. [IpoTaunBanuch 3aroTOBKH HUIHHIPUYECKON
dopmbl tuamerpoM 100 — 120 MM. 3aBUCHMOCTH MapaMeTpOB ILIEPOXOBATOCTH OT CKOPOCTHU
pe3anust V mnpuBeneHbl Ha pucyHke 1. UucneHHble 3HA4€HUsS NapaMETPOB IIEPOXOBATOCTH
U3MEPSIINCh B PaA3IMYHBIX TOUYKAX OOpabOTaHHOM neTamu (OT MATH A0 JAECATH TOYeK) U
HAXOJMJIOCh X CpeHEE 3HAUE€HUE 10 BHICOTHBIM ITapaMeTpam.
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Pucynoxk 1 — 3aBUCMMOCTB BBICOTHBIX IaPAMETPOB MIEPOXOBATOCTH MIOBEPXHOCTH OT
CKOPOCTH pE€3aHMs PU TOUEHUHU TUTAHOBOIO CILJIaBa

U3 rpadukoB Ha pucyHke 1 BuaHO, yTO Hanbosee palMoHaIbHas CKOPOCTh PEe3aHUsl JUIs
o0ecreyeHns epoX0oBaTOCTH MOBEPXHOCTH MPU TOUeHUH TUuTaHOBOro criaBa BT1-00 nHaxonutcs
B mipeaenax 420 m/muH. [Ipu ckopoctu 212 M/mMuH 1 526 M/MUH C TTIOBEPXHOCTH 00pabOTaHHOU
JeTanay ObUIH CHATHI MPO(UIOrpaMMBbl TIOBEPXHOCTH, KOTOPBIE IPUBEICHBI HAa pUcyHKax 2 u 3. Ha
PUCYHKaxX BUAHO, YTO NMPU TOYSCHUHU TUTAHOBOT'O CILIaBa UMEETCS.
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Pucynok 2 — [Ipodunorpamma noBepXxHocTy AeTayium npu V = 212 mM/MuH

3HauuTeNbHAS pa3HUIA MEKY BeIMUYMHAMU apaMeTpoB Ra u Rz mpu mManbix CKOpoOCTsIX
pe3anus V, 3TO TOBOPUT O TOM, YTO IIEPOXOBATOCTh HOCUT HEPETYISIPHBIA XapakTep. DTO BUITHO
U Ha npoduiorpaMMe moBepxHocTU oOpaboraHHOW netanu (puc. 2). Ha pucynke mokazaHa
npoduIorpaMmMa TOBEPXHOCTH Tl IMOC]Iie 00padOTKH CO CKOpOCThIO 212 M/MUH, Ha HeH
BUJIHBI YETKHUE CJIC/IbI MHCTPYMEHTA B BHJIE OOPO3, KOTOPbIE 3HAUYUTEIILHO MPEBHIIIAIOT CPETHEE
3HAUEHUS BBICOTHI MPO(HIIL HA APYTUX yIacTKaX. ITO TOBOPUT O HATHMYUU HAPOCTOOOPA30BaHUS
npu pe3aHud. B 30He 00pa3oBaHMs HApOCTa, KOTOPBIM BO3HUKAET MPU MAJbIX CKOPOCTSX,
3HaueHUe mapameTpa Rz 3HaunTeIbHO NIPEBHINIaeT 3HaYCHHE mapamerpa Ra.

BepmmHa HapocTa, BRICTyIasl BIIEPEIH JIC3BUS Pe3lla M HUKE JIMHUH pe3a, YBEIUUYNBACT
[IEPOXOBAaTOCTh JIE3BHS, (OPMHUPYIOMIETO OO0paOOTaHHYIO TOBEPXHOCTh, OCTaBISIET Ha
MOBEPXHOCTH Cpe3a rITy0oKue OOpO3bl U pa3phIBbl, KOTOPHIC BIMSIOT HA 3HAYCHUE MTapaMeTpa.

A" | '
N A MM AT M s n (W
R [ Nl V\H ,‘V I\

Pucynok 3 — Ipodunorpamma nosepxHoctu Aeranu npu V = 526 M/MuH

Rz Gonbie uem Ha mapameTp Ra. Tak kak mapamerp Ra siBisieTcss cpeJTHUM 3HaUECHHEM U
YUUTBIBACT BCC ABJICHUSA, BIUAOIINEC HA HICPOXOBATOCTE IMMOBEPXHOCTH, a MApaMETp Rz aBasgercsa
MaKCHUMaJIbHON BbICOTOM mpoduiis mo 10 ToukaMm M OoTpa’kaeT OAMH JOMUHHUPYIOUUI (akTop,
KOTOPBIH B 3TOM Cllyyae CUIIbHO MPEBOCXOAUT ocTalibHble [2]. IIpu ckopoctu pesanus okosno 100
M/MUH napameTp Rz nmeer 3nauenue 30 MxM, a mapametp Ra 3Hauenue 3,1 mxm. IIpu ckopocTsix
pe3anus Bbie 450 M/MUH BeTMYMHA HIEPOXOBATOCTH HAUMHAET YBEJIMYUBATHCS 110 CPABHEHUIO C
30HOW Hambojee palMOHAIBHOTO pPE3aHusA. DTO CBA3aHO C BO3HHMKHOBEHHMEM KoJjieOaHUIl B
00JIbIINE CKOPOCTH PE3aHUS.

Konebanus o0COOEHHO 3aMETHBI, €CIM TEXHOJOTMYecKas CcHcTeMa HEYCTOWYMBA.
Konebanus mHCTpyMEHTa OTPa)karoTCsl Ha MMOBEPXHOCTH U YBEIMUYUBAIOT YHCIIEHHBIC 3HAYEHUS
napaMeTpoB IIEPOXOBATOCTH MOBEpXHOCTH. CooTHOIIEHUE apaMeTpoB Ra u Rz cHoBa HaunHaet
yBenuuuBathcs. Ha pucynke 3 mokaszana npoguiiorpaMMa NoBEpXHOCTHU JETAIH ociie 00paboTKH
CO CKOPOCTBIO 526 M/MUH, Ha HEHl YETKO BUIHBI CIIEAbl KOJIeOaHMH.
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Jlanee uccnenoBanoch BIUSHUE MI0JIa4U HA TapaMETPhI IIEPOXOBATOCTH OBEPXHOCTH MPHU
pa3IMYHBIX peKUMax 3HAUYEHUSAX CKOPOCTH pe3anus. [Ipu ToueHnn Mcnoiab30Baics HHCTPYMEHT
C TUIACTUHOW TBEPAOTO CIUIaBa, paanyc npu Bepiune pesua 0,8 MM, moaens miactuasel CNGG
120408 SGF Y13A [3].

UccnepoBanusi mpoBOAWINCH HA YHUBEPCATBHOM TOKAPHOM CTAHKE BBICOKOW TOYHOCTH
16b16KA, KOTOpBIII UMEET JOCTATOYHBIN IUana3oH CKOPOCTEH, YacTOTa BpalICHUs IIIHAHJEIS
MoOXeT ObITh ycrtanoBieHa oT 16 mo 2000 o6/mun. OOpabaTbiBacMble 3arOTOBKH HMENH
HUIMHIPUYECKYIO (POpPMY M KPETIMIIUCH B HIMHUH/JIENE CTaHKA C TOMOIIbIO CIEIHAbHOM OMPaBKHU.
Takast cxema KperjieHHs oOecrednBaeT OOJIBIIYIO JKeCTKOCTh. [locie 0OpaboTKu M3MepsuInch
napameTpsl mepoxoBaTocTH Ra u Rz ¢ momomnisio npodunomerpa-npodunorpada M400 Gupmsl
Mahr.

B pe3ynbrate sxcnieprMenTa ObUIH MOJIy4€HbI 3aBUCUMOCTH MTapaMETPOB IIEPOXOBATOCTH
Ra u Rz ot mapamerpoB pe3anus. [1o pe3ynpraram sKCiepuMeHTa MOCTPOEH TPaPuK PUCYHOK 4,
HAa KOTOPOM MOKHO YBHJIETh 3aBHUCHUMOCTH IapaMeTpPOB IIEPOXOBATOCTH MOBEPXHOCTH OT
pa3IMYHOM MOIaYu UHCTPYMEHTA IIPU PAa3HBIX CKOPOCTSIX PE3aHMUsI.

[Ipu ManbIxX mojavyax MPOMCXOAUT CHIIbHAA AedopMaliis o0OpadaTeiBaeMOro  Marepualia
U TOATOMY IMapaMeTphl IMIEPOXOBATOCTH BO3pPACTaOT. MUHUMAIbHBIE 3HAYEHUSI MapaMeTPOB
[IEpPOXOBATOCTH PAa3HOE MPU Pa3HBIX CKOPOCTIX pe3aHusl.

Ra ot

4

1-V =105 m/MuH;
12 7 2-V =130 m/MuH;
3 -V =164 m/MuH;

08

06

" v 3%

0,1 0,15 0,2 0,25 5 mv/ad

PucyHok 4 — 3aBHCUMOCTB TapaMETPOB IIEPOXOBATOCTH IOBEPXHOCTH
OT MOJJaY¥ MHCTPYMEHTA IIPH Pa3HBIX CKOPOCTSX PE3aHUS.

AHanu3  MPOBENEHHBIX MCCIEAOBAaHUS IO3BOJMIM OMNPENEIUTh 30HY YCTOHYMBOIO
pe3aHus. JTa 30Ha HAXOAUTCS B AMAIIa30HE CKOpocTel pe3anus i craBa BT1-8 ot 140 no 170
M/MUH U B auana3zoHe mnojad uHcTpymenta ot 0.1 mo 0.25 mm/06 [3]. B 310l 30HE M
pEeKOMeHIyeTCs MPOBOJUTH 00pabOTKY KaHABOUHBIX MOBepXHOCTeU. [lomyueHHbIE pe3yabTaThl
UCCJIEIOBAaHUM MPEJCTaBIIIM BO3MOXHBIM HCIOJIb30BaTh IMPE/ICTAaBICHHbIE MTapaMeTphl pe3aHust
JUisl 00pabOTKH PAa3NUYHBIX JieTajeidl B COOTBETCTBUH C ONPENEICHHBIMU JKCIUTyaTalldOHHBIMU
TpeOOBaHUSMU K KauecTBY MOBEPXHOCTHOTO ciios oOpabareiBaeMoi 3arotoBku. [lo rpadukam
BHU/JHO, YTO 3aBUCUMOCTb YHCIEHHBIX 3HAYEHUI IEPOXOBATOCTH MOBEPXHOCTH HOCAT CTENIEHHON
XapakTep, ClIe10BaTeIbHO, 3aBUCUMOCTb IIEPOXOBATOCTH OT PEKUMOB pe3aHMs IIPU paboTe

BeiBozbl 11lepoxoBaTocTh NOBEPXHOCTH CTajla CaMbIM 3HAUYUTEIbHBIM TEXHHUUYECKHUM
TpeOOBaHUEM, TOCKOJBKY OHa SBISAETCS OJHMM M3 CaMbIX BaXKHbIX IIOKa3aTeslel KauecTBa
MOBEPXHOCTHOTO CJIOs u3zenus. TpeGoBaHUs K KaueCTBY BBITYCKAEMOM MPOAYKIIUH ITOCTOSIHHO
HOBBIIIAOTCS, YTO 3aCTaBJSIET MPOU3BOAUTENEH YIydIllaTh TOYHOCTh M (PU3UKO-MEXaHUYECKHE
XapaKTEepUCTHKN 0o0pabaThiBaeMbIX MoBepxHocTel. Kpome Ttoro, kadectBo 00paboTaHHOI
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MOBEPXHOCTH HCIIONIB3YeTCS B KaUueCTBE BAXKHOTO MapameTpa MpU JUArHOCTHKE CTaOUIBHOCTH
mporecca o0pabOTKH, TIe YXYIIICHHE ITOBEPXHOCTH MOYXKET YKa3blBaTh HEOJHOPOJIHOCTH
MaTrepuaia 3aroTOBKH, U3HOC, BUOpAlUU PEXYLIEro MHCTpyMeHTa  T.m. 1o 3TuM npuyunHam
BaKHO IMMOJIJICP>KUBATH BRICOKOE KAa4eCTBO 00pabaThIBAEMBIX TOBEPXHOCTEH, YTO OCOOEHHO BaXKHO
IpU COBPEMEHHBIX TpeOoBaHMN Hpu 00pabOTKe HM3AETU HAa HAHOYPOBHE, KOTOpas OJDKHA
OCYILECTBIATHCS B npenesax 100 HM. DTo onpeaenseT peleHus BaXKHEUIINX 3a/1a4 110 CO3JaHUI0
BBICOKOT'O Kau€CTBa MAIIMHOCTPOUTEIbHON IPOTYKIIUH.
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AngaTtna Makanana MalidHa jkacay OHMIPICIHIETT apbIKTapAbl KalbIITaCTBIPYIBIH
TEXHOJIOTHSUTBIK TTPOLIECTEPIH 3€PTTEY MBICATIBIH/IA, OCTTEPl aphIK OHJEY Ke3iHae OeTTIH Keip-
OYABIPIIBIFBI TApaMETPIIEPIHIH CaH/IBIK MOHIH Oarasiay OpbIHAaIFaH, OeTTepAiH Keip-OyAbIpIbIFbI
OyHBIMHBIH O€TTIK KaOaThl calachblHbIH HET13T1 KOPCETKIII PETIH/E COMKEeCTEHAIPIITeHIIKTEH, aca
MaHBI3/Ibl TEXHUKAIBIK Tanarn 0olbin Tadbuianbl. LIbFapsliaTblH ©HIMHIH camachblHa KOMBLIATHIH
TajanTap yHeMmi >KorapbulaiiJipl, OyJl eHIM eHIIpyIIUIep/l OHJIENETIH OeTTepaiH NI MeH
(bU3HUKAIBIK-MEXaHUKAIBIK CUIATTapbiH, OCTTIH KeIip-OyAbIPIBIFEl MapaMeTPIEPiHiH CaHJIbIK
MOH/IEPIH TaJIIayAbl €CKEPEe OTHIPHII JKaKcapTyFa MOKOYp eTe/l.

Tyitinai ce3mep: nonairi, Kemip-OyAbIpIBIK MapaMeTpi, >KbIPaNbIK KECKIll, Kecy
KBUIAAM/JIBIFbI, KYpaJJbIH TepOeici.

ESTIMATION OF NUMERICAL VALUES OF SURFACE ROUGHNESS
PARAMETERS DURING SURFACE GROOVING

Sametdinuly K. - graduate student, Madjarova A. S., academic adviser, Sh. Yessenov
Caspian state university of technology and engineering, Aktau, Kazakhstan.

Madiyarova A.S. - Sh.Yessenov Caspian state university of technology and engineering,
Aktau, Kazakhstan, almira.madiyarova@yu.edu.kz.

Abstract. In the article, based on the study of technological processes of forming grooves
in machine-building production, the numerical values of the surface roughness parameters for
surface grooving are estimated. Surface Roughness is the most important technical requirement,
since it is identified as the main indicator of the quality of the surface layer of the product. Product
quality requirements are constantly increasing, which forces manufacturers to improve the
accuracy and physical and mechanical characteristics of the processed surfaces, taking into
account the analysis of numerical values of surface roughness parameters.

Keywords: irregularities, the quality of the surface of cut, accuracy, roughness, grooving
cutter, the cutting speed, the oscillations of the tool.
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TPAJUIIAOHHOE IOBEJIMPHOE HCKYCCTBO KAK ®AKTOP STHUUYECKOU
UIEHTUYHOCTHU KA3AXCKOM KYJIbTYPBI

MamobetoBa A.U.
Kacnuiickuii rocynapcTBEHHbI YHUBEPCUTET TEXHOJIOTUI Y HHKUHUPUHTA
uM. III.Ecenona, r. Akray, Kazaxcran

AHHoTanusi. B cratbe paccMOTpeHbl OCHOBHBIE HAIPaBIIEHUS KYJIbTYPOJIOIHYECKOTO
M3Yy4YEeHUsl TPAJULMOHHOIO FOBEIMPHOIro MCKyccTBa KazaxcraHa amis onpenesieHust €ro Mecra B
(dbopMHpPOBaHNN HALIMOHATBHON CaMOUJICHTU(UKAIIH STHOCA.

KuiroueBble ci10Ba: IOBEIUMPHOE HCKYCCTBO, HOMAIU3M, CaKpaJbHOCTh, CEMHOTHKA,
BELIHOCTh ¥ 3HAKOBOCTb.

OmHUM W3 BaXHBIX D3JEMEHTOB TPAJAWLMOHHOW KynbTypel Kaszaxcrana sBisieTcs
IOBEJIMPHOE UCKYCCTBO, KOTOPOE CIIY>KUT 3HAKOM C ITYOOKO CUMBOJIMYECKHM COZIEp’KaHUEM, T'Jie
cocpenoTroueHa oOmMpHas WHPOpPMANUs O TBOPYECKOM IOTEHIHANIE, KOCMOJIOTHYECKHX
NPECTaBICHUAX, STHUECKUX U 3CTETUYECKHUX MPEANOUTEHHUSIX ero Co3/1aTeleH.

IOBenmpHoe uckycctBo Kazaxcrana sBiseTcsi 0ObEKTOM HAay4HOTO MHTEpEca MHOTHX
uccrieioBaTesel u MyTeleCTBeHHUKOB C JaBHUX BPEMEH.

W3BecTHO, YTO OCHOBBI HAyYHOTO W3YYEHHUS TPAJUIIMOHHON KYJIbTYpHI Ka3axoB ObLIH
3aJI0’KeHbI COBETCKUMU dTHOTpadamu B 30-e rospl XX cronerus. B paborax mo marepuanbHOM
KYJIBTYype 3TOTO BPEMEHH YK€ BCTPEUAIOTCS HAYYHBIC XapaKTEPUCTHKH JIOKAIBHBIX MPU3HAKOB
IOBEJIMPHBIX HM3/EIHMH, OMMCAaHUEe TEXHOJIOIMH U MHCTPYMEHTApHUsl UX M3TOTOBIICHUS, ONMUCAHUSA
nexopa u ap. Ilo3kxe naHHOEe HampaBlieHHE MCKYCCTBa CTAHOBHTCS MPEIMETOM TIyOOKOTO U
CHCTEMHOI'0 U3yUEHHs psijla HAyYHBIX MCCIIEOBAHUH.

Bompockl HWCTOKOB ¥ OCHOBHBIX JTalOB Ka3axCKOTO OBEIMPHOTO HCKYCCTBA,
UCCIIEIOBaHHE CTHIIMCTHUECKUX OCOOCHHOCTEH TpPaJAMIIMOHHBIX HCIOJHUTENBCKUX NPHUEMOB U
00pa3HOTO CTpPOSI FOBENMPHBIX W3JENNH, ONpeIeliCHHe HAIMOHAIBHBIX OCOOCHHOCTEH B
XYI0KEeCTBEHHON 00paboTke MeTauia nogaumMaet B.B.Myxun [1].

Tak, Hanpumep, uccienoBareab OTMeYaeT (OPMUPOBAHNE PA3TUYHBIX XYI0KECTBEHHBIX
TPaJULMNA FOBETUPHOTO UCKYCCTBA B paMKaX HCTOPHUYECKH CIIOKUBIIMXCS JTOKATbHBIX MJIEMEHHBIX
0o0beIMHEHNH — Ky30B. [lepBasi MOMBITKA CO3/IaHUS MEIOCTHOTO IMPEICTABICHHS O Ka3aXCKOM
IOBEJIMPHOM HCKYCCTBE B MHOT000pa3suM CTUIMCTUYECKHUX MPOSIBIECHUH, CHCTEMHOTO M3y4YeHHUs
XYI0KECTBEHHBIX TPAJAUIUN U CEMaHTHYECKOTO COJNEp)KaHHWsS HAa MaTepuaie TPaIuIHOHHBIX
xeHckux ykpammenuid XV - XX Bexos Obu1a npeanpunsra stHorpadom 10K, Toxtabaeoii [2].

[II.2K.ToxTtabaeBoii Obuia pa3zpaboTaHa KiacCUPUKAIHMSI W CHUCTEMHOE OIHMCAHHE Ka-
3aXCKUX YKpalleHHH IO KaTeropusM, TUIAM U BapHaHTaM. PaccMOTpeHHe HOBEIMPHBIX
YKpalIeHui B Ka4eCTBE UCTOPUICCKOTO UCTOYHHKA OOYCIIOBHIIO BHUMAHUE UCCIIEOBATEIS K UX
(YHKIMOHATIBHBIM 3HAYCHHUAM, HMCTOKAM M aAHAJOTHSAM XYJOXKECTBEHHBIX HAaIlpPaBICHHA,
apeaybHO-TEPPUTOPUATBHBIM TPU3HAKAM, OTPaKCHUIO WMMYIIECTBEHHBIX, ITOJIOBO3PACTHBIX
ocobenHocret u T.n. [lpuHIMDaMM KiaccH(UKAUU TPaTUIMOHHBIX KEHCKHUX FOBETUPHBIX
YKpalieHu! SIBUJIUCh MECTO W CMoco0 HomeHus, (GyHKIus, ¢opma, TEXHHUKA, OpPHAMEHT H
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Ha3zBanue. OTanmunTenbHON ocobeHHocThI0 MeToa 110K, ToxTtabaeBoii SBIsSETCS yCTaHOBICHUE
CBSI3U MEXKAY TEXHMKOH BBINOJIHEHUS, TEKOPOM M (HOPMOH Kak CpeACcTBaMH XYIO0KECTBEHHOU
BBIPA3UTEILHOCTH U MHOTOOOPa3HeM CTHUIICH.

HcropuueckoMy npoueccy Kak pyHAaMeHTaIbHOMY B 00bsICHEHUN OCHOBHBIX IPUHIUIIOB
U OCOOEHHOCTEH ATaloB XYyJO0KECTBEHHOTO PpAa3BUTHS IOBEJIMPHOIO HCKYCCTBAa Ka3axoB,
U3MEHEHHIO BKYCOB U B3IVIAJOB OOILIECTBA, B KOTOPBHIX OTPA3WINCh IABM)KEHHE OOLECTBEHHOM,
buocodckoii M ICTETHUESCKOI MBICIIH Pa3HBIX 310X, NocBsmeHa padora O.10. 3anerunoii [3].

Pe3ysbTaThl nmpequecTBYIONMX HCCAEA0BaTesell yCTaHABIMBAIOT, YTO Ka3aXCKOE HApOIHOE
FOBEJIMPHOE UCKYCCTBO OYEHb PA3HOOOPA3HO B CBOMX CTH/IMCTUYECKUX HAPABIEHUAX.

«ITo 0coGeHHOCTH TPaIMLIMOHHBIX YKpalleHui Tepputopuio KasaxcraHa MOXKHO pa3ziesuTh Ha
YeThIpe apealla, FPaHulbl KOTOPBIX, B OCHOBHOM COBIIQJIAlOT C IPOLUIBIMH 3THOTEPPUTOPUATIBHBIMU
oobeauHeHusIMUA — Ky3zamu: CeBepHbii, LlenTpanpheiii, 1 Bocrounsni Kazaxcran (Cpemnuii xy3),
3anagueii Kazaxcran (Mnaammii xky3), FOxnbii Kazaxcran (Crapumit xys3).MckimoueHnem siBisercst
pazzenenue kazaxoB CpesHero xxy3a Ha xwureneit CesepHoro u LienTpaibHoro, Boctounoro Kazaxcrana,
YTO OOBSICHUMO MpeoOialaHieM, B HACTOSIIEE BPEMSI, B CEBEPHOM apeasie KHIMTUaKCKOr0 KOMITOHEHTay
[2]. BblineneHue apeibHBIX KOMIUIEKCOB ObUIO OOYCIOBICHO «CMEILICHHEM Pa3iIMYHbIX (DAKTOPOB,
OTpE/IeNSIEMBIX HCTOPUYECKUMH YCIOBMSIME Ha 0a3e JpeBHEro cyOCTpaTa, HOBBIX 3THHYECKHX
TBOPYECKUX JIOCTHIKECHHH, JTNOO STHOKYIIBTYPHBIX 3aMMCTBOBaHHMID) [4].

Bonb10ii Hay4HBII MHTEpEC aBTOPOB BHI3BIBAET FOBEIMPHOE MCKYCCcTBO 3anaaHoro Kasaxcrana,
KOTOPOE 110 MHEHHUIO UCCIIE0BATENeH « JaeT OCHOBaHWE TOBOPUTH O CYIIECTBOBAHUM KJIACCUYECKOM
IIKOJIBI HAPOTHOT'O HCKYCCTBaY [2].

HccnenoBaren OTMEUArOT, YTO IOBEIMPHBIM H3/EAMSAM JAHHOM TIPYNIbl CBOWCTBEHHBI
MOHYMEHTaJIbHOCTh 00pa3a, 3aBEPIIEHHOCTb U BBIPA3UTEIILHOCTD XY/I0KECTBEHHOT'O CTHJISL.

KOHCTpYKTHBHOI OCHOBOI SIBISIFOTCS KpYT, OBajl, TPEYTOJABHMK M T.JI. KPYIHBIX Pa3MEpOB.
Jexop ykpanieHuit 00pa3oBaH, B OCHOBHOM, TEXHUKOH KOMOMHHPOBAHHOTO TUCHEHUsI. OpHAMEHT
TaK)K€ PEUMYILECTBEHHO I'€OMETPUUECKOI0 XapaKTepa.

JlanHble M3A€IUs MO OCOOEHHOCTSIM (DOPMBI M J€KOpa MMEIT HEKOTOPOE POJCTBO C
YKpalleHUsIMH TYPKMEH, KapakallakoB, HapoioB JlarecraHa, 4TO CBS3aHO <«TJTyOOKHUMH
UCTOPUKO-KYJIBTYPHBIMU TPATULUSAMHU, TEPPUTOPUATIBHBIM CONPUKOCHOBEHHEM, HAIUYUEM
OOIINX STHUYECKUX KOMIIOHEHTOB (aJIaHO-CapMaTCKHX, OI'Y3CKUX U TIOPKCKHX ), a TAKXKE POJIBIO B
ATHOT€HE3€ 3THUX HapOJOB MaccareTCKoro IulacTa, M IJaBHOE- €AMHCTBOM XYAOXKECTBEHHOU
OCHOBBI, OCTABJICHHOW UCTOPUKO-KYJIBTYPHOU OOIIHOCTBIO TYHHOBY [5].

Haubonee crporo kaHOH CTHJIEBBIX NPU3HAKOB BbIIEPKAH Ha YKpAIlIEHUSAX Ka3axoB-
ajaeBleB B MaHreictay M MOXHO CKa3aTb 4YTO [JaHHbBIM paloOH SBISETCS KOJIBIOETIbIO
(bopMUPOBaHUS FOBETUPHOTO UCKYCCTBA «T'€OMETPUYECKOT0 CTHIIS» [5].

Taxum oOpa3om, aHaiaM3 TPYIOB BhIIIE MEPEUUCICHHBIX aBTOPOB IMO3BOJIIET 3aMETUTh
0co0yI0 pOJIb 3aIMaJHOKa3aXCTAHCKOTO IOBEJIMPHOIO HMCKYCCTBA, M YUWUTHIBAs CTENEHb €ro
U3YYEHHOCTH, HEOOXOJIMMOCTh TIIIYOOKOI'O TEOPETUYECKOTO0 OCMBICIEHHS T.€. Mepexoaa K
PEKOHCTPYKIIMU  MHU(POJIOTHYECKUX  apXETHIIOB, ¢bunococko-KyIbTypOJIOTHUECKOH,
NICUXOJIOTUYECKOM, JIMHIBUCTHUYECKOH HWHTEpIpEeTallud JaHHOrO (EHOMEHa Ka3axCKOM
KYJIbTYpBI.

Ha nam B3misi1 KyJIbTypOJIOTHUECKOE OCMBICIEHHE JaHHOTO (heHOMEeHa MpeAroJaraer
BBISIBJICHHE BHYTPEHHEH MPUpPOAbl TPAAUIIMOHHOTO MCKYCCTBA, C PEKOHCTPYKLUEH CaKkpajibHO-
MU(OJIOTHUECKOW KapTUHBI MHUPA, apXETHUIIOB MHPOBO33PEHHS HapoAa sl ONpEAeNICHHUsS ero
MecTa B ()OpPMHUPOBAHMM HAIIMOHATILHOW caMouJIeHTU(UKaLKK 3THOCA. VIcX0o/ U3 3TOro, MOXeM
YTBEPXKIaTh, YTO SIPKUM PEMPE3EHTATUBHBIM Kaue€CTBOM, B KOTOPOM HauOoJjee MOJHO OTPaXKEHBI
MHUPOBO33PEHUYECKHE KOMIUIEKChI Ka3aXCKOr0 Hapo/1a, Ha HaIll B3IJISIL MOXKET BBICTYIMTh OJIHA U3
JPEBHEHIINX MPAKTUK YEJIOBEYECKOro OBITHS, KOTOPBHIH HAXOAUTCA B OCHOBAHUM KYJIbTYpHOU
TPaJULMA 3THOCA — HOMaau3M (KodyeBHHMYecTBO). [lox oOIMM TEPMHUHOM «HOMAIU3M)»
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MIOHUMAETCsl B3aUMOJICHCTBUE KOMIUIEKCHBIX, HO COCTABISIONIMX €IUHOE LEI0Ee SKOJIOTUYECKHX,
SKOHOMHUYECKUX U COLMATBbHBIX CHJI, U CBSI3aHHBIX C HMMH MHPOBO33PEHUECKUX M PEIUTHUO3HBIX
BO33peHHI. B CBsi3M ¢ 3THM 00OCTOSITENHLCTBOM, 0Cc000 mMose3Hou siBisiercst KoHuenmus HO.M.
Jlormana [6]o paccMOTpeHHMH MPOCTPAHCTBA KYJIbTYPhI, KaK KOJJICKTUBHON MaMATH, KOTOpas
o0ecreynBaeTcsi, BO-MIEPBHIX HATMYMEM HEKOTOPHIX KOHCTAHKTHBIX TEKCTOB M €IMHCTBOM KOJIOB,
WM MX UHBAPUAHTHOCTBIO, K 3aKOHOMEPHBIM XOJ0M UX TpaHCPOPMAIIIH, ITOCPEICTBOM KOTOPBIX,
Ha Halml B3IJIAA, CO3AaeTcsi (OH TIyOMHHBIX MCHUXOJOTHYECKUX MOTHBOB, DPACKPBIBAIOLIMX
HAI[MOHAJIbHYIO [[EJIOCTHOCTh KaK €MHCTBO HAIIMOHATBHON MPUPO/IbI, XapaKTepa U MEHTAIUTETA.

Bonee nerampHOE packpbiTHE TNIyOMHHBIX TYXOBHBIX OCHOB IOBEIMPHOIO MCKYCCTBA ,
KOTOPBI OTHOCUTCS K cpepe «3HAKOBOU AESITETbHOCTHY YEI0BEKa, BOZMOXKHO IIpHU 00palleHnu K
CEMHOTHYECKOMY aHAJIM3Yy, B YACTHOCTU K KaTETOPUSM CEMHUOTHKH - «BEIIHOCTH)» U «3HAKOBOCTDY.
JlanHoe 00CTOATENHLCTBO OOYCIIOBIEHO TEM, YTO M3YYEHHE IOBEJMPHOro UcKyccTBa Kasaxcrana umeer
MCXOJIHOM 0a30i aHaIM3 CHHKPETUYECKOTO MBIIUICHHS YeIOBEKa TPaUIIMOHHOTO KOYEBOTrO OOIIECTRa,
pa3paboTaBIIEro B CUITy TTyOOKOM CaKpalbHOCTH M300pa3UTEIbHO-BBIPA3UTEIBHYIO CHCTEMY 3HAKOB.
OO6pailieHre K CEeMHOTUUECKOMY aHANIM3Y OOBSICHAETCS U TEM OOCTOSITEILCTBOM, UTO Haubosiee
WH(OPMATUBHBIMU UCTOYHMKAMU JJI1 BOCCTAHOBIICHHUS HAI[MOHAJIHHOW KapTHHBI MHUpa Ka3axoB
SIBIISTIOTCSI SI3BIKM MCKYCCTBA, MOJIYYUBIIMX 0CO00E€ Pa3BUTHE B CTEMHON KYJIbType, KaK MYy3bIKa,
(boNBKIIOp, ¥ 1EKOPATUBHO-TIPUKIIATHOE UCKYCCTBO.

Crermduka KO4eBOro ykiasa, CBoeoopasre MUPOBO33PEHYECKUX MPECTABICHHI, TOPOAMBIINX
ACTETUKY HOMa/IM3Ma, 00YCIIOBUIIM BBICOKHI CEMUOTUYECKUI CTaTyC BEIleH, XapaKTepH3UPYIOIIUX ObIT
KazaxoB. Kaxplii 371eMeHT 3TOi crucTeMbl 00J1a1a)1 iI30MOP(HHBIM CBOMCTBOM, TO €CTh OMPEICTICHHON
3aMeIIaroIel 1 3aMeIIaeMOi, a Tak ke BOILIOMAEMOH U 3aMel[aeMoii criocoOHOCThI0. Clie/IoBaTeNbHO,
«BEUIHOCTHY» W (GHAKOBOCTHY OIPEICISIIOT CEMHOTHUYECKUI CTaTyc TPOM3BEICHUI FOBEIMPHOTO
ucKyccTBa. Takum 00pa3oM, cyMTaeM LeraecooOpasHbIM HM3y4eHUE TPaJUIMOHHOTO FOBEIMPHOTO
uckycctBa  KaszaxcraHa ¢ onpeneneHHeM CEeMHOTHYECKOrO CTaTyca — Pa3jIMuHbIX JKaHPOBBIX
MOIM(UKAIMI, B aClIEKTe HOMaJMYECKOr0 OBITHS Ka3aXOB.

[Ipy wu3yyeHWM IOBEIMPHOTO HCKYCCTBA Ka3axoB 0CO0O0O€ BHHUMAaHHE 3aCITy)KHBAET
oOpaleHne K cakpalbHOM cTeTuke. BHIUMaHue K cakpalbHBIM HCTOKaM FOBETUPHOTO MCKYCCTBA
MOTHBHPOBAHO TE€M OOCTOSATENLCTBOM, YTO TPAJAUIIMOHHOE OBEIMPHOE HCKYCCTBO OTpaKaeT
mudooruueckoe co3HaHue. lccnenoBarenu OTMEUYAlOT, YTO HA MPOTSXKEHWH BCEH HCTOpPHUU
HOMAaJIM3Ma YEeJIOBEK COXPAHSET CJIOKMBIIMKCS B TEX YCIOBHUSIX 00pa3 MBICIEH, yKIIaa KHU3HHA U
OCHOBBI TATpHUAPXaJIbHO-POJACTBEHHBIX OTHOLIEHUH. B I0BEIMPHOM HCKYCCTBE OHO BBIPaKEHO C
nepeHeceHneM MH(OJIOTHH Ha YCIOBHYIO, CHMBOJHUYECKYIO HMPUPOIY HMCKYCCTBA. 3HAHHE KO/a
KYJIBTYpBI ¥ Ka3aXOB MepeIaBaIOCh Ha TEHETHUECKOM YPOBHE, U PACKPBITHE UX BBISBIISIET BAXKHYIO
POJb CaKpalbHBIX MPEJCTABICHUN B KH3HU KOUEBHHKA U TTO3BOJISIET CHCTEMAaTH3MPOBATh STHKO-
ACTETUYECKUE BO33PEHUSI HOMAIOB.

JemmdpoBKy naHHON HHPOpPMAIMHM IIEIECO00pa3HO  MPOBOAUTH Yepe3 OMperesieHre
CaKpaJbHOTO cTaTyca oOiajgaTeneil FOBENUPHBIX U3ICNTUN U CaKpaTbHOCTH CaMHX HOBETUPHBIX
YKpAaIlIeHH C Y4E€TOM UCTIOIb30BAHMUS X B PUTYaJIe, U IEKOJUPOBAHME S3bIKa OPHAMEHTA.

Jlnis ananmm3a cakpalibHOM SCTETUKH 00 TBOPHBIM MPECTABISETCS OMBIT CEMHOTHYECKOTO
uccienoBanus b.A. Ycnenckoro[7], a tak xe pabotst M. Dnuane[8], P. 'ennona[9]. Unrepecua
padora A.I'. Jlyruna[10], rme aBTOpOM TMpoOCIEKeHa CaKpajibHas HepapXus COMUATBHBIX
WHCTUTYTOB TPaJUIMOHHOTO oOmecTBa. Onmpasich, Ha 3TH pabOTHI MOXKHO YTBEp)KIaTh, YTO
napagurMa  TPaJUIMOHHOrOo OOIecTBa 1O  OTHOIIGHWIO K MHpPY 3aKiiouanack B
«KOHIIEHTPHUYECKOM) OTHOIIEHHH K PeaTbHOCTH. L[€HHOCTB TeX Ml MHBIX 00BEKTOB OIPEIesIach
10 MPUHLIUIY OJM30CTH K LIEHTPY, KOTOpasi BBICTpauBaiach cieayronmm oopazoM bor — Iapp —
Kpeu- Boun — Kenmuna-mars.

OrpoMHy0 IIEHHOCTb IPEJICTABISIIOT UCCIIEA0BAHUS Ka3aXCTaHCKUX TpaguinoHanucToB C.
Konppibas, 3. Haypz6aesoii, T. AcemkynoBa. Oco00 nHGOPMATUBHON /i M3ydeHHs] (eHOMEHA
3araIHOKa3aXxCTaHCKOTO FOBEIMPHOrO0 HMCKyccTBa siBisiercs pabora C. KowpapiOas «OcreTHka
nanamadroB Manrucray». B memom, MoxeMm yTBepXkaaTh, YTO PACCMOTPEHHUE CaKpalbHBIX
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IIPEACTABJICHUM B IOBEIIMPHOM HUCKYCCTBE ITO3BOJISIET CUCTEMATU3UPOBATh PEIIUTUO3HBIE, S TUKO-
JCTETUYECKHE LIEHHOCTH Hapoja U IO3BOJISET YTBEPXKAAaTh, 4TO (uiIocockue KaTeropuu
IPOCTPAHCTBAa M BPEMEHH, JBIKEHHS, bora u Bepbl ObLTM MHPOBO33PEHUECKOW OCHOBOW MpHU
CO3aHMH IOBEJIMPHBIX YKPAILCHUN.

Takum 00pa3om, MBI MOMBITATUCH JO0Ka3aTh, YTO  CEMHOTHYECKUH MOIXOHA depes3
OCMBICIICHHE CAaKpPAJIbHBIX 3HAUEHUH NPEAMETOB SBIAIOTCS HauOojiee aJeKBaTHBIMHU IS
UCCJIENOBAHMS IOBEIMPHOro  HcKyccrBa KazaxcraHa, M IO3BOJISIIOT BBISIBUTH MEXaHU3MBbI
COLIMAJIBHOW TaMsITH, KOMMYHUKATHBHOM IPHUPOABI M CEMHOTHYECKOIO CTaTyca KO4eBOU
KYJIbTYpBI.
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JOCTYPJI 3EPT'EPJIIK OHEP 9THUKAJIBIK KABAK MOJAEHUETIHIH
BIPETENJIIK ®AKTOPBI PETIHJIE

MamberoBa A.UM. - IlI.EcenoB arbingarbl Kacnuii MeMIIEKETTIK TEXHOJTHSUIAp >KOHE
WH)KUHUPUHT YHUBEPCUTETI, AKTay K., Kazakcras, altynayi@mail.ru.

Anparna. Makamana STHOCTBIH VYITHIK OIpereisliriH - KajablITacTHIPY MakKcaThIHAA
Kazakcran mocTypii 3eprepiiik ©HEepiHiH MOICHUETTaHBIMIBIK 3epAeNey/liH HeTi3Ti OarbITTaphl
KapaCThIPBIJIFaH.

Tyiiinai ce3nep: 3eprepiik eHep, HOMaaAU3M, KU€, CEMUOTHKA, O€ITi 5KOHE CHMBOIL.

TRADITIONAL JEWELRY ART AS AFACTOR OF THE ETHNIC IDENTITY
OF THE KAZAKH CULTURE

Mambetova A.l. - Sh.YessenovCaspian State University of technologies and engineering,
Aktau, Kazakhstan, altynayi@mail.ru.

Abstract. The article considers the main directions of cultural studies of traditional jewelry
art in Kazakhstan to determine its place in the formation of national identity of the ethnic group.

Keywords: jeweler's art, nomadism, sacredness, semiotics, essence and sign.
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['yMaHUTAPJBIK KOHE KAPATHLIbICTAHY |

FBLIBIMAAPbI
I'ymanuTapHble U ecTeCTBEHHbIE HAYKH

90K 377.4

BOJIAITAK BACTAYbIII CBIHBIII M¥TAJIIMJIEPIHIH
KOMMYHUKATUBTIK K¥3bIPETTUUIIT'TH KAJIBIIITACTBIPY IBIH MA3MYHbI

AxmeToBa A., MATUCTPAHT
Foeuibivu kerekwici: Kaanesa J.U., n.¥.k., npogeccop
III.EcenoB ateinaarsl Kacnuii MeMIIEKETTIK TEXHONTUSIIAP JKOHE WHKUHUPHHT
YHHUBEpCUTETI, AKTay K., Kazakcran

Angatna. JXKorapsl OKy OpHBIHBIH OoOJamiak MaMaHJapbl YIIiH KOMMYHHKATHBTIK
KY3BIPETTUIIK TYPJIi AeHTeiIepaeri THiM/II OHAIPICTIK KaTbIHACTAP/IBIH HETi3r1 Kypaisl. bomamak
OacTaybllll CHIHBII MYFaTiMAEPiHIH KOMMYHUKATUBTIK KY3BIPETTUIIMH KaJIbIITACTHIpYJa KeJecl
OarbIT MaHBI3JBUIBIKKA M€ OO0JIajbl:  TONTapja, YWbIMAap/a, NeAaroruKaliblK Karaaniapaa
KOMMYHHUKAIUSUIAPAbI 3epTTey, OapiblK MHTEPAKIUSIIBIK TOCUIIEPAl MEHTepy.

Tyiiinai ce3aep: KOMMYHUKATHBTIK KY3BIPETTLIIT, OacTaybIIl CHIHBI MYFaiMAEPi.

bonamak wmyramiMmaepre kociou OuriM  Oepy camachlH JKETULNIPY JKOHE KOFaM
CypaHbICTapbIHa Xayan cail KeJIeTiH OUTIKTI MaMaH Jaspiay MOcesIeCiHiH KOKEUTeCTUIr YIKeH
MOHTE M€ OOJIBIN OTHIP.

Crynenttin XKOO-garpl yakbIThl KeMENJEHYAIH OacTanyblHa, SFHU KOCIOM TYJIFaJIBIK
KAaCHETTEP/IIH KaJbIITacy Ke3eHIHE Coiikec kenemi. Ocipece, Oy - Ooamak KOMMYHUKATUBTIK
KOIIOACIIBIHBIH KallaHy Ke3€Hl, SFHU OHBIH OWIAayJbIH XKOHE dNeMIl KaObUIJayablH KapbIM-
KAaThIHAC TYPIHIH TYJIFAChl PETIHJE TaHBIMJBIK KbI3BIFYIIBUIBIKTAPBIHBIH KEHEI0, CO3 apKbLIBI
Oackapy eHEpiH TOJBIK MEHIepy, 0ail co3/IiK KOpbIHA M€, JKOFaphl COey MoJIeHUETIHE ue 0oy
KE3€H.

ConbIMeH, 701 OCHI IIaKTa OoJalllaK TYJIFaHbIH ipreTachl KajdaHabl, afaMaapra, op TYpil
KBI3MET TYpJIEpiHE, 631He-031 KaThIHACTAP/IbIH 1IaMybl )KOHE ©31H-031 )KY3€Te achIpybl JKaJlFacaibl.

CTyneHT TeKk oJeyMeTTeHy, SFHH KapbIM-KaThIHAC, OacKa ajaMJIapMeH KapbIM- KaThIHAC
YAEpiCciHAe FaHa JKeKe TyJIFa OOJaibl KoHE OKY, OKYJaH TBIC iC-opeKeT OaphIChIHIA OHBIH
KOMMYHHUKATHBTIK KY3bIPETTIIITIH KaIbIITACTHIPY YACPICIH YIHBIMIACTHIPY XKY3€re acabl.

Ocbl Mocene OOWBbIHIIA FBUIBIMU 9neOHeTepAl Tanjgay OoJsialiak MaMaHHBIH KociOu
MaHBI3/Ibl KaCHETTEPiHIH KYPBUIBIMBIHAA OHBIH SJICYMETTIK JKOHE KOCIOM KBI3METTIH op Typdi
JKaFaiyiapplHIa KOMMYHHUKATHBTIK KOMIOACHTBUIBIKTEI KOPCETY KaOUIeTl aJJbIHFBI OpBIHFA
IIBIKKAHBIH KepceTTi. JKoFapbl OKy OpHBIHAAFbl Ke3eH TeK OuliMIII MEHrepyre faHa emec,
COHBIMEH KaTap CTYIEHTTepAl Oojamrak KociOM KbhI3METTE MIBIFapMAIIbUIBIKIICH KOJJaHyFa
OarbpITTaJFaH OHBIH Y3/IKCi3, OETICeH I TAHBIM/IBIK KbI3METIMEH OaliIaHbICTBI OOTYHI THIC.

bimim Gepy - Oy agamMHBIH, KOFaM MEH MEMJICKETTIH MY/JIECIH/IE OKBITY MEH
TopOMeneyiH MakcaTThl yaepici. Erep Ounim O6epyai nupaMuia TypiHAe KapacThlpaTbiH 0OJICaK,
OH/a KociOu OuLTiM OHBIH IIBIHBL. KociOm OimiM amamFa oiemjl TyTac, KeJeMJi Kepe ajlaThiH,
TabuFaTTa, KOFamaa, ajaMjaa OOJIBIN JKaTKaH ©3TrepiCTep/IiH MOHIH TYCIHETIH ipreii OuTiM aiyra
MYMKIHIIK Oepei.

Bbyrinri Tanga xocibu OiniM Gepy Kyieci - Oy TYIFaHbIH pyXaHH KaJIbINTAcy, aJaMibl
TOpOMENey >KOHE aJaMHu KaluTalabl JaMbITy, OHBIH OHJIPICTIK KAThIHACTAPJBIH CYOBEKTICI
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peTiHieri camacblH >kakcapTy canacel. CoHpaii-ak, Kociom OimiM Oepy, oJIeyMETTIK >KoHe
SKOHOMHUKAJIBIK JaMYJIbIH JKETeKII (akTopbl peTiHIAE KapacThIpbLIaabl. OWTKEHI, Kazipri
KOFaMHBIH aca KYH/IbI )KOHE HET13T1 KalHuTalbl )KaHa OUTiM/1 13/1ey MEH HUrepyre KoHe CTaHIapTThI
eMec mienrmaep Kadbuiiayra KabiieTTi MamaH OOJIbIT TaObLTa b

Kazipri 3amanfbl OacTayblll ChIHBIIT MaMaHBIHBIH KaJIBIITACYbl OHBIH OipTyTac, TYMaH[IHl,
JKaH-)KaKThl JJaMbIFaH TYJIFa PETiH/EC KAJIBINTACybIMEH, COHJIali-aK Kociom OimimM Oepy >kyheciHae
JKY3€re achIpbLIAThIH OHBIH KOCIOM TaiibIHABIFBIMEH THIFbI3 OaiIaHbICTHI.

bacraybim O6imiM OepyiH MakcaTbl: TMEIarorHKajiblK YAepic Typaibl OIpTyTac TYCIHIK
Oepy, NEeAarorvKajgblK TAHBIMHBIH FBUIBIMH OJICIH MEHIrepy JKOHE OHBI 3aMaHayH aJam
KYHJBUIBIKTapbl ~KaTapblHa KOCY. bacTaybllll CBIHBII ~MaMaHJABIKTapbl CTYJEHTTEpPIHIH
KOMMYHHKATHBTIK KY3BIPETTUIINH KaJBIITACTRIPY JKOHE JaMbITy OOHBIHINA OiniM  Oepy
CTpaTerusulapblH Ke3eH-KE3EHMEH )KY3ere achlpy, apHalbl YHbIMIACTBIPbUIFaH TaHBIMABIK-KICIOU
KarJaimapaarel opekerTepre 0ayiy, OKyJIaH ThIC KBI3METTETi KOMMYHUKATHBTIK TOXKIpHOECiH
OaiibITy jxoHE T.0. Kaxer [1].

CryneHTrep KOMMYHUKATUBTIK KY3BIPETTUTIKTIH MOHIH TYCIHIN, OHBIH HETi31H KypalThIH
camanapabl OuTiN, olapiAblH eMip Cypy OapbIChIHAAa MaHBI3ABUIBIFBIH TYCiHYl KaxeT. Onapabiq
KOMMYHHUKATHBTIK KY3BIPETTUTIKTIH MAaHBI3JABUIBIFBIH CE31HY JEHredi IIarblH TomTapna
TaJIKbUIAHATBIH aKIapaTThl apTThIPy, SPTYPl Ke3KapacTapAbl, YCTaHbIMIAP/Ibl, ME1aroruKalblK
1C-9peKeT TOCUIAEPiH TYCIHIIPY apKbUIBI KOFAPBLIANIBI.

byn ke3enze cTyaeHTTepAiH «MEH-TYKBIPbIMIACHIH» KaJBIITACTBIPY JKOJBIMEH ©31HIIK
«Meny», «MeH kociOu» OciiHEeCiH amryFa OarbITTaIFaH OMICTep MEH Kypaymap THiMIi OoJajsl.
CryneHTTep/iiH KOMMYHHKATUBTIK KY3BIPETTUIITH KaIBINTACTBIPYAA OKBITYIBIH CIOKETTIK-
POIIIK JKOHE ICKepIIiK OWBIHIAPBIH, TPEHUHTTEp, case study omici yKoHE OKBITYABIH Oacka na
UHTEpOEIICEeH /Il TEXHOJIOTUSIIAPBIH KOJIaHy MaHbI3Ibl O0IaIbI.

KoMMyHHMKaTHBTIK KY3BIpETTUIIK 0Oacka ajamJapMeH e3apa 1C-KUMBLI calachblH/Aa
KaJbINTAacaabl JKOHE TYJIFaapaiblK, TONApalblK KapbIM-KaTBIHACTBIH ©HIMI DPETiHAE KOepiHEeIl.
CoHABIKTaH KOMMYHHMKATUBTIK KY3BIPETTUIIKTI KAJIBIITACTHIPYAbIH MaHbI3/Ibl JIEMEHTI PETIH/E
TOMTap/ia pejiiiK e3apa ic-KUMbUIbI MO ey 00aibl.

Bacraybllnl ChIHBIIT MaMaHABIKTAphl CTYIEHTTEPIHIH KOMMYHHMKATHBTIK KY3bIPETTLIITIH
KaJIBINTACTRIPYAa KELIeHJi ic-mapanap, cabakTaH ThIC ic-opeKkeTTep (TONTHIK, (aKyIbTETTIK,
FBUIBIMU-TOKIPUOENIK KOH(epeHIusIap >KOHE KOIIUIK aljblHa ©31H-631 TaHBICThIpYFa
OaiinaHbICThI OacKa Ja ic-1apanap) Oencenal TypAe KolJaHbUTybl THIC.

Byn1 KOMMYHMKAaTHUBTIK KeIIOaclIblFa Ke3 KeJIreH > KaFlaiga CEHIMII KoHEe IdJesii
ceiiieyre, cypakTap/bl ThIHAAYFa ’KoOHE XkKayan Oepyre, 03 ic-opeKeTiH OalbINThl TY)KbIpbIMIayFa
KOMEKTECE/I1, COHBIMEH KaTap ©31H-031 0araliay, 31He CEeHIMJIUIIK ICHrei1 )KOFapblIaiiabl, ©31HIIK
TUiMALTIK apTajel. CoHbIMEH Katap, yHuBepcuterteri «Debate Cluby» kiyOsl OacTayslil CHIHBII
MaMaH/AbIKTapbhl CTYACHTTEPIHIH KOMMYHHUKATHBTIK KY3BIPETTUIINH KAaJbIITACThIPyJa OH
KETICTIKTepre KON JKeTKi3yre MyMKiHAik Oepeni. Kiy0 >KyYMBICBIH YHBIMIACTBIpY MEH
HacHxaTTay/la oJI€yMETTIK KeIUIePiH MyMKIHIIKTEP1 KEHIHECH MMai/1aJaHbLUIa b,

bacTtayplln ChIHBII MaMaHABIKTapbl CTYACHTTEPIHIH KOMMYHHUKATHUBTIK KY3bIPETTLIITIH
KAJIBIITACThIpy OOMBIHINA FBUIBIMM €HOEKTEp MEH o/eOHeTTepiAl Tajaay KOMMYHUKAaTHBTIK
KY3BIPETTUTIKTI KaJbIITACTBIPY JKOHE JAAMBITY YIEpICIH MOJENACY Typajbl MIcelle TOJBIK KoHe
JIONIEN/Il IelliM TamlmnaraHIbIFbIH KepceTTl. AJl, Ka3ipri Ke3ze, OyJl MocelleHIH ©3€eKTUIIr apra
tycyne. OcblFan OaillaHBICTHI MeJaroruKajIblK MOJEIbCYAIH MOHIHE TOKTATalbIK.

«Mopenb» yFeIMbI Oanamachl (cysi0a, KypbUIbIM, >Kyie, eJIieM, YJri, HopMa) peTiHzae
anbIKTanagsl [2]. Monenbaey ofici - Ke3 KelareH KyObUIBICTapbl 3€pTTeY KOHE TYPICHIIPY
MakKcaThlH/Ia KOJIIAHBUIATBIH, 3€PTTENIECTIH JKYWEHIH HETI3Trl KypaylibUlapbliH, OalJaHBICHIH,
JAMBITY >KOJIJApBIH OOJDKayFa MYMKIH/IK Oeperi.

[Temarorukaiblk MOJIEICY - MEIarOTUKAIBIK HBICAHIAPIbI, OKY-TOpOHE YAepICIHIH TYpIIi
CUMaTTaMaJlapblH KOHE )KEKe KaKTapbIH MOJIENbACY apKbLIbI 3€pPTTEY.
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binim Oepyzne KoibUIFaH MakcaTTapra KeTy VIIIH OHBIH Ma3MYHJBIK MOJETIH d3ipiey
Ka)KeT, OHJJa KOMMYHUKATUBTIK KY3BbIPETTUIIKT] KalIbIRTAaCTIPY YILIH jKaFJaiaap acaiysl THIC.

ConbpiMeH, OacTaybllll CBIHBIII MaMaHJBIKTAPhl CTYACHTTEPiHIH KOMMYHHKATHBTIK
KY3BIPETTUIITIH KAJIBINTACTBIPYIbIH KYPBUIBIMBI MEH Ma3MYHBIH OCHHEJICHTIH MOJIEb - OoJIalak
MaMaH TYJIFaChbIHBIH KOMMYHMKATUBTIK KY3BIPETTUIIlH KaJIBINITACTHIPYFa OaFbpITTalFaH ic-
OpEKETTEP I1H JIOTUKANIBIK KaJaM/IbIK aJITOPUTMI. ByJ1 MOJIe)Ih KOMMYHHKATHUBTIK KY3BIPETTUTIKTIH
KaJbIITacy JCHICHIH CUMATTANTBIH OJIIeMIep MEH KOpCETKIITep JKyieciH, Oyl MaceneHi
MpaKTHUKaJa JKYy3ere achIpyFa BIKIAI €TEeTIH 9MIiC-TOCUIASPAl TaHaayFa MYMKIHIIK Oepyi Tuic (4
Cyper).

MakxkcaTtsr: 6oamak 6acTaybIll CRIHBIT MyFaliMAepiHiH KOMMYHHKATHBTIK KY3BIPETTLIITIH
KaJBITITACTBIPY

[TapTTap: negarorukaiblk, YUbIMAACTHIPY-TIEAArOTUKAIBIK,
TIVIAKTHKAIIBIK ¢
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~

/eﬂiCTepZ MHTEPOEIICEH Ti; XKYIITHIK; TONTHIK KYMBICTAp; KeHC CTaan; cce,
JKATTBIFYJIap JKoHE T.0.

Kypanoap: aknapatThIK Kypaniap, IMAaKTHKAJIBIK Kypaiaap, OKy-
QmicTeMeiK KelIeHep, CaHIbIK Oi1iM Oepy pecypCTaphl; SIIEKTUBTI IOHIEP
Ma3MyHBI K9HE T.0.

.

J

Henreitnep

JKOFaDBI
R

”’ ]

Harn:xe — Gonaniak Gactaybliill CHIHBIIT MYFaliMIEPiHIH KOMMYHUKATHBTIK KY3BIPETTUIIKTEPiHIH
> JICHTeHiHIH apTybl

<_

Cypert 1 - bonamiak 6actayblIIl ChIHBIIT MYFalliMAEPiHIH KOMMYHUKAaTHUBTIK
KY3BIPETTUIITIH KaJBIITACTHIPY Ma3MYHBI
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CryneHTrepiH KOMMYHHUKATUBTIK KY3bIPETTLIIr AeHIeliH Oaranay/bl KOMMYHHKATUBTIK
KY3BIPETTUTIKTIH 9p KYpaylIbIChl YIIIH 931pJICHTeH omeM iep OOHbIHIIA YCHIHBIIABI.

bacTtayplln ChIHBIT MaMaHABIKTaphl CTYACHTTEPIHIH KOMMYHUKATHUBTIK KY3BIPETTLIITiH
KYpaylIbUIapbIHBIH OJIIIIEMICPIH aHBIKTAyFa )KOHE OJlapFa CUITaTTaMa jkacayFa MyMKIH/IIK Oepiii.
OnmemMaep MEH KopceTKimTep Oip KarblHAH, K3 KeITeH KbI3METTIH MaKCcaTKa OaFbITTHUTBIFBI MEH
MOHJIUTITIH KaMTaMachl3 €Te/l, ajl eKIiHIII YKaFbIHAaH JKY3eTe achIPbLIAThIH KBI3METTIH Kah-KYii
(camacel), OHBIH THIMAUITIH aHBIKTayFa MYMKIiHAIK Oeperi. 3epTTey >KYMbICHIHIA OacTaybIil
CBHIHBIIT MaMaHJIBIKTAphl CTYACHTTEPIHIH KOMMYHHMKATUBTIK KY3BIPETTUIITH KaJbIITACTBHIPYIbIH
YII IHT €1 aHBIKTAJIIbI — KOFaphl, OPTa, TOMEH.

KoMMyHHMKaTHBTIK KY3BIPETTUIIKTIH OFaphl JeHreii. bactaypli CbIHBIIT MaMaHbIKTaPbl
CTYACHTI KOMMYHUKATHBTI Mocesene (MeIarorukaiblk) CyOBEKTiHIH JKaHa CTUJIBJAEPIH,
CTPaTEeTUSACHIH, TAKTUKACKIH JKOHE OalIaHbIC 9ICTEPiH iCKe achIpy KaOiuIeTiMEH 1merie Oiiei.

KoMMyHUKATHBTIK KY3BIPETTUTIKTIH ACHT el )KOFaphl OLTIM alyIIbuIap *KeKe jKoHe Kociou
KOMMYHHKAIMsI OapbIChIH/A, TYJIFaapaslblK KapbIM-KaTbIHACTA 3MOLMSIIBIK peakLysuIapablH Oai
JKUBIHTBIFBIH KOPCETY/IIH €peKIle cUunarraMmaiapblH maimanaHaapl. KociOm (Tiemarorukaibik)
KOMMYHHKAIMs OapbIChIH/IA AIIBIKTHIK TIEH CEHIM/I axyall KaJbllTacThIpyFa KaOileTTi.

KoMMyHUKATHBTIK KY3BIPETTUTIKTIH OpTa JAEHreii. bacrayblil ChIHBIT MaMaHIBIKTAPhI
CTYIEHTTEpIHIH KOMMYHHKATHBTIK KY3BIPETTUIIIT OapliblK KypaylIbUIAPBIHBIH KETKLUTIKTI
JaMybIMEH CHMarTanaapl. bimiM Oepy yaepiciHae >y3ere achbIpbUIaThlH KOMMYHHKATHBTI
KpEeaTuBTI TalChIpMaHbl LIELy Ke3iHAe opJailbiM OHTAMIIbI HOTHXKE, MIHE3-KYJIBIKTBI KepceTe
alManabl.

AWHaNaChIHAAFbl TYJIFAIAPJbIH JKaW-KYHIH, CE3IMiH, HHETIH AyphIC Oaranail amajupl,
KapbIM-KaTbIHAC O0aphICHIHAA CO3MIEPIH TYPHIC TYCIHE ] )KOHE AYPHIC KaphIM-KaThIHAC TOCLIIH Taba
anajpl, opramia OeJCeHITIK TOpek eCciH KepceTeldl, dJIeyMeTTiK KaObuigayaa HaKThUIBIKKA He,
0lpaKk KapbIM-KaTblHacTa Oacka CTYIEHTTEpPAIH MIHE3- KYJIKbIHBIH CBIPTKBl acCHEKTIIepiH
CUMATTayMEH LIeKTeNel.

KoMMyHHMKaTHBTIK KY3BIPETTUIIKTIH TOMEH JeHreil. by aeHreiineri 6acTaybiil ChIHBII
MaMaHJBIKTapbl CTYIEHTTEpiHIH Typial OailaHbic MacenenepiH THUIMII KypacThIpy, KapbIM-
KaTblHAC >KarJlalbIHJAFbl e3repicTepre OediMauniriHiH Oonmaybl. Kapbim-kaTeiHacTa Ou1iMi,
KOMMYHHUKATHUBTI JaFAbUIaphl KeTKiMiKCi3. COHBIMEH KaTap, *KeKe *oHe KociOM (Ie1arorukasbIK)
KOMMYHHUKAIUA/1a TOMEH OeJICeHAUIIK, KUMbUI KOMMYHUKAIMSCHIHBIH TUIIH KETKUTIKTI OlIMeyl,
ce3/ep/il KaTe TYCIHYi, MiHE3-KYJIBIKTBIH €pPEKILIEIIKTePiH ecKepMeyl ToH 00aibl.

¥ CBIHBUTFAaH Ma3MYHJIBIK MOJIENTb 0acTayblIlll CHIHBII MaMaHIBIKTApbl CTYACHTTEPiHIH
KOMMYHHMKATHBTIK KY3bIPETTUIIIH KaJBIITACTBIPY YJEPICIHIH CUIIATTAMAChIH KOPCETe .

TanmanraH TEOPHSUIBIK 3€pTTEYyJepre Kapail OTBIpBIN, OoJlaliak MaMaHJIapIblH
KOMMYHHUKATHBTIK KY3BIPETTUIITH JaMBITYBIH MbIHAIal €peKIIeNiKTepl aHbIKTaJIbl: 0acTaybIII
CBIHBIII MAaMaHJBIKTapbl CTYACHTTEPIHIH KOMMYHUKATUBTIK KY3BIPETTUIIIH KaJIBIITACTHIPYIbI
JKOFapbl OUTiM OepyliH ©3eKTI Macesenepi peTiHAe Kapay *oHe OHbl THIMJI IIelly MaKcaThIHAa
KYHenl Type OKy-TopOue KYMBICTApbIH KYPridy OacTayblll ChIHBIIT MaMaH/bIFbl CTYIEHTIHIH
KOMMYHHUKATHBTIK KY3BIPETTUIIN — TYIFAaHBIH KOMMYHHKATHBTIK OUTiMI MeH OeJiceHAlir,
KOMMYHHUKATUBTIK-YHBIMAACTBIPYIIBUIBIK ~ IC-OpeKeTKe  OeMiMAUIrT  MeH  TyJIFaapaliblk
KOMMYHHMKAIMsIIa BIKIAJI ~eTyre KaOUIeTTUNr» Jen  aHBIKTAAbIK. bacTayblll  CBHIHBII
MaMaHAbIKTapbl CTYJEHTTEPIHIH KOMMYHUKATUBTIK KY3bIPETTLIITIH KaJBINITACThIPY aHBIKTAIFaH
MOTHUBAIMSUIBIK, Ma3MYHIBIK, 1C-OpPEKETTIK KpUTepuiliepi, ejmemaepi MeH KepCeTKIITepi,
JIEHTeIepl apKbUTBl 931pJICHTeH Ma3MYH/IBIK MOJIEITb HET131H/1€ HEFYPIIBIM THIM/II IICTIiIe/].
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Kecre 1

- bactayplll CHIHBII MaMaHIBIKTAPBl CTYIEHTTEPIHIH KOMMYHHMKATHUBTIK

KY3BIPETTUTITIHIH KaJbINTACYbIHBIH KYpPayIIbLIaphl, 6JIIeMACPl, KOPCETKIITEpl

CTYJCHTTEPiHIH KOMMYHHUKATUBTIK
KY3BIPET-TUIITT KypaylIbUIaphl
OotiprHaIIa OiTimi

Kypaymsuiap Onmemaep KepceTkimep
MoTuBaUHsIBIK BacTaypli CBIHBIIT MaMaH-IbIKTapbI OacTayblIll CBIHBIIT MaMaHABIKTaphl
CTYJIEHTTEPiHIH KOM-MYHUKaTHUBTIK CTYJIEHTTEPiHIH KOMMYHUKATHBTIK
KY3BIPETTLUIIrH TaMbITyFa KY3BIPETTUTIKTI MEHI'epyTe YMTHUIBICHI,
KYHIBUIBIK KaTbIHAC Oinim Oepy yaepiciHIe KOMMYHUKATHBTIK
KY3BIPETTUTIKTIH KOFaphl YATiCIH KOpCceTyre
TaJIIBIHYbI;
©31H-031 YHEMI JKeTLIIipy, Kocion
KOMMYHHKATHBTI JCHIeHIH KETUIIipyre
KbI3BIFYIIBUIBIFbI
Ma3zMyHIBIK BacraypImn CeIHBIT MaMaH-IBIKTapbI CyOBEKTTIH Hazap ayapy ToCUIIepiHiH

©3repyiHiH UIITIIITIr;
KOCiOM KOMMYHHMKATHBTIK OUTIMACPAIH MOHI
MEH Ma3MYHBI;

KoCiOM KOMMYHUKATHBTIK KY3bIPETTITIKTI
KaJIBINTACTHIpyFa OarqapiaHFraH MoHAED
OotibIHIIA OiTiMaepi;
KOMMYHHKATHABTIK KY3BIPETTLTIKTI
KaJIBIITACTBIPY SJICTEpi MEH Tacinnepi
TypaJibl OiTiMHIH OOITYBI

Ic-apekeTTi

bacraysIn CHIHBIT MaMaHIbIK-Tapbl
CTYACHTTEPiHIH KOMMY-HUKATHBTIK
KY3BIPETTLTIKTI )KY3€ere achIpysbl

KociOu (ITeaarorukaiblK) KOMMYHHUKAITHS
OapBICHIHAAFB] KOMMYHUKATHUBTI MiHJETTEP/I
ISy Ier] OeJICeH IUTIT,;
KOMMYHHKATHBTIK-YHABIMAACTHIPYIIBIIBIK iC-
opekeTke OeHiMAUTITiHIH O0TYBI;
KOMMYHHKATUBTIK BIKIAJ €TYTe
KaOlJIeTTUIIK;

THIMJII KOMMYHUKATHBTIK iC-OpEeKEeTTep/i 63
OCTiHILIE OHTAMIIBI XKOCcapiay MeH 1CKe
achIpyJia OH HOTHXKE KepceTyi
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COJIEP)KAHUE ®OPMUPOBAHUS KOMMYHUKATUBHOM
KOMIIETEHTHOCTHU BYAYIIIUX HAYAJIBHBIX HIKOJIBHBIX YYUTEJEN
Kammesa O.U., AxmeroBa A. - Kacnulickuil Tocy1apCTBEHHBI YHUBEPCUTET TEXHOJIOTHI

u urxuHupudra um. 1. EceHona.

AnHoramusi. Jlnsg  Oyaymmx — CHENHMATMCTOB  YHHBEPCHUTETAa KOMMYHHMKATHBHASI
KOMITIETCHTHOCTb SIBIIICTCS OCHOBHBIM HMHCTPYMEHTOM J()(PEKTUBHBIX MPOU3BOJICTBECHHBIX
OTHOIIICHUW Ha pa3HBIX ypoBHsX. Cremyromue HampaBieHUs: OyayT BaXXHbI TP (POPMUPOBAHUHT
KOMMYHHUKATUBHOH KOMIIETCHTHOCTH OYyIYIIMX YyYWTEJIeH HaYalbHBIX KJIACCOB: H3ydYeHHUE
oOmeHuss B Tpymnmax, OPTraHM3aIUsAX, INEAaroru4ecKuX CHUTYallusX, OBJIAJCHHE BCEMU
MHTEPAKTUBHBIMU METOJAMH.

KiaroueBble cj10Ba: KOMMYHUKATUBHAS KOMIIETEHTHOCTbD, YYUTENSI Ha4aJIbHbBIX KJIACCOB.
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CONTENT OF FORMATION OF COMMUNICATIVE COMPETENCE OF
FUTURE PRIMARY SCHOOL TEACHERS

Kalieva EI, Akhmetova A. - Sh.YessenovCaspian State University of technologies and
engineering, Aktau, Kazakhstan.

Abstract. For future professionals of the university, communicative competence is the
main tool for effective production relations at different levels. The following areas will be
important in the formation of communicative competence of future primary school teachers: the
study of communication in groups, organizations, pedagogical situations, the mastery of all
interactive methods.

Keywords: communicative competence, primary school teachers.
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9J/1eyMeTTiK-3KOHOMHUKAJIBIK 1aMy MeH

KYKBIKTBIK peTTey/liH 03eKTi MaceJiesepi

AKTyaJIbHbIe PO0JIeMBbI COLIUATBHO-
IKOHOMMYECKOIr0 Pa3BUTHA M NIPABOBOIO
peryJiMpoBaHust

% E_D

VJIK 658.5

AHAJIN3 BA3OBBIX YIIPABJIEHYECKHUX ITPOIECCOB COBPEMEHHOI'O
YHUBEPCUTETA

HypmaranoOer E.T., Amanusizosa I'. /1.
Kacnniickuii rocy1apCcTBEHHBIN YHUBEPCUTET TEXHOJIOTUI U NMHKUHUPUHTA
nM. III. EcenoBa

AnHoTanus. B cTaThe npeacrasieH KpaTkuid 0030p HAYYHBIX HICTOYHHUKOB, OCBEIIAOIITUX
po0JieMsbl yripaBieHus yHuBepcuteTamu. [IpoBeieHHOE Hecne10BaHue MoKasaso, YTo, B OTIIMYUE
OT IPEANPUATHN KOMMEPUYECKOTO U MPOU3BOACTBEHHOTO CEKTOPA, CTABAIIMX B KAYECTBE 3TAIIOHA
3¢ (PeKTUBHOCTH YIpaBIEHUS JOCTHXKEHUE MNPUObUIM, I[eNH YIPaBIEHYECKHX IIPOIECCOB B
YUPEKIECHUSAX BBICIIEr0 00pa3oBaHMs 0ojiee CONMalbHBIC. PYKOBOACTBO YHUBEPCUTETOB HILET
HauboJee pallMOHAbHBIE U BHITOIHBIE TOTPEOUTETISAM MTYTH Pa3BUTHS CBOMX YU€OHBIX 3aBEICHUN,
UCCIeysl U MPOEKTUPYS] B OCHOBHOM Takue 0a30BbI€ MPOIIECCHI YIIPABIEHUS, KaK OpraHu3aIusl,
IUIAHUPOBAHUE, KOHTPOJb M MOTHUBALMS, YTO IIO3UTHUBHO CKa3bIBAETCS HA HUMHJIDKE U
npectuxHocTH BY3a.

KuioueBble cjioBa: YHUBEPCUTET, BY3, YIpaBIeHUE, rpoiecc, dPPEeKTUBHOCTD.

AxtyanpHOCTh TeMbl. Uepe3 monrona, B aekadpe 2021 Kazaxcran ormerut 30-nerue
NPOBO3TJIAICHUST B PECHyOJIMKe pPBIHOYHBIX pedopM, HAMpaBICHHBIX Ha JIOCTHKCHHE
3pPEeKTUBHON SKOHOMHKH. D(P(PEKTUBHOE pa3BUTHE - 3TO, MpekAe Bcero, 3¢(eKTuBHOE Y-
paBiieHre BceMH cepamMu OOIIECTBA U HAPOTHOTO XO3SHCTRA.

Ceronnsa Kazaxcran eiie He BXOJUT B JIUTY CTpaH, JAIOIIUX MPECTHKHOE 00pa3oBaHue,
OJIHaKO peciyOiIrKa I1eJIEHAaPaBIeHHO JBUKETCS K TaKOM 11eJU. 3a ro/ibl HE3aBUCUMOCTH CTpaHa
y’ke Jo0miack B JaHHOM acmlekTe Oonpmmx ycnexoB. Tak, Ha mnapwxckoid, 2018 roxa
Kondepenuun wmuHucTpoB oOpasoBanust ctpan EC Obuio ormedeno, uro Kaszaxcran
«IEMOHCTPHUPYET 3HAUUTENbHBIE YIy4IlIeHHs MMoKa3aTeNnel 3a mociaeHux Tpu rojga» [1] B pamkax
npucoeanHeHus Kk bomoHckoMy nporeccy.

[Tpobnema >PpPeKTUBHOCTH yIpaBICHHs Ka3aXCTaHCKUMHU YHUBEPCUTETAMU aKTyallbHA B
ceere cinoB llpesmmenta PK K-XK. Tokaea o Tom, 4To «cucTeMa 0Opa3oBaHUsS TOJDKHA
HaXOJIUTHCS B TOUCKE, IIOCTOSTHHO pa3BUBAThCA» [2].

Bricmiee (yHHMBepcHTETCKOE) 00pa3oBaHWE, BBICTYMas B KadecTBe «0co00u cdepbl
SKOHOMHKMN» [3], popMupyeT Tak Ha3bIBaEMbIH «MaTepHaIbHO-AYXOBHBIH KOMILJIEKC) COLMYyMa
KaK pe3yJbTaT Bce 0oJiee pa3BepTHIBAIOIIETOCS B COBPEMEHHBIX YCIOBUSX IPOIIEcca «HHTErpalun
JYXOBHOTO W MaTepHaJbHOrO MpPOM3BOACTBa» [4]. B cuimy 3TOoro mpsMoro M KOCBEHHOTO
BO3/CHUCTBUS HA HALMOHAJIBHYIO SKOHOMHKY, BOIIPOCHI YIPaBJI€HUs B chepe YHUBEPCUTETCKOIO
00pa3oBaHus 00J1a/1al0T HETIPEXOIAIICH aKTyalbHOCTb.

Crenenb n3ydeHHOCTH TeMbI. [IpoGiieMbl yHUBEPCUTETCKOTO YIPABJIEHUS — 3TO HACTOJIBKO
o0IIMpHAst ¥ TOCTOSIHHO aKTYaIU3UPYIOIIAsCs HAyYHO-TIPAaKTHYECKasi TeMa, 4TO MEPEUUCIUTD BCE
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MMEIOIIHNECS] HAyYHbIe HCTOUHHUKHU HE MPEACTABISAETCS BO3MOKHBIM. MOKHO CKa3aTh, UTO MEPBbIE
TPYABI 110 3TOMY BOIpocy oTHOcATCS K cepenune X VIII Beka.

Haubonee cepresHbie uccieaoBarean yHuBepcuterckoro ynpasienus T. Ilapconc u Jl.
[Inatr B ¢dyngameHTanbHON paboTe «AMEpPUKAHCKHI YHHUBEpCHTET» [5] OTMEYaroT, 4TO
VHUBEPCUTET — HEIKOHOMHUYeckoe mnpeanpustue. OH HE QYHKIMOHUPYET MO 3aKOHAM
KOMMEpPUYECKOH (PUPMBI U ero 0OIECTBEHHOE MOJI0KEHUE MO3BOJISIET MYy TPATUTh OOJIbIIE, YEM
OH 3apabarbiBaeT... BMecTe ¢ TeM Takoe MpUBUIIETUPOBAHHOE TIOJI0KEHUE BO3MOXKHO TOJIBKO TPH
YCIIOBUU TOATBEPk ACHUA J(PGEKTUBHOCTH YHHBEPCUTETa B KAdeCTBE HCCIIEOBATEIHCKOTO
OPEINPUATHS... YCIENIHOE OCYIIECTBICHUE BCEr0 MHOXECTBA (YHKIMA YHUBEPCHUTETA
HaANPSIMYIO 3aBUCUT OT YCTOWYUBOTO (DYHKIIMOHUPOBAHHUS €T0 SiApa — HAYYHOTO coo0IIecTBa. [5,
c. 197, 356].

ABTOpBI [6] OTMEYarOT, YTO YHHUBEPCUTETCKHUUA CEKTOpP «HMMEET HE TOJBKO BBICOKYIO
WHIUBUIYAJIbHYIO MIPOU3BOIUTEILHOCT TPYAa OCHOBHBIX pA0OTHUKOB, HO M BO MHOTHX CITy4dasx
MHOTOKPATHO TPEBOCXOMAAIIYI0 CaMyl BBICOKYIO TPOM3BOAUTEIBHOCTh Tpylda B cdepe
MaTepUaIbHOro MPOU3BOJCTBA [6, €.55].

OmnpeneneHHblil HHTEpEC MpEeACTaBIsAeT Takxke nmyonukanus M.A. ['apanuHa, B KOTOpOi
OTMEYAETCsI, YTO <«Jisi JOCTHKEHUSI BBICOKOTO pe3yJibTaTa Ba)KHA corjacoBaHHas paboTa
(neckonbkux — ['.A.) CTpYKTyp By3a: CIyXObl MapKeTHHTra, y4eOHO-METOAMYECKOI0 COBETa U
coBeTa 00pa30oBaTeNbHBIX MporpaMm» [7].

Metoasl uccienoBanus. [lpu HanmucaHuu cTaThu OBUIM HCIIOJIB30BAHBI CIEAYIOIINE
METOMYECKHUE TIOIXO0/IbI 1 HHCTPYMEHTHI HCCIICIOBAHUS:

- MIPOLIECCHBIN TOJX0J], KOTOPBIA aKIIEHTUPYET BHUMAaHHE PYKOBOJCTBA OpraHHU3aIMH Ha
JOCTHIKEHUH MOCTABIICHHBIX IIeJICH, aHaIM3e KIIFOUEBBIX MOKa3aTenel d3pGEeKTUBHOCTH, a TaKKe
Ha pecypcax, 3aTpau€HHbIX Ha JIOCTHKEHUE STUX LEeJeH, YTO MOJHOCTBIO COOTBETCTBYET
cranaaptam cepuu ISO 9000;

-CHUCTEMHBIH MOAX0/1, KOTOPHIH MO3BOJISIET PACCMOTPETh U3y4aeMblii O0BEKT (YIpaBlieHHE
YHUBEPCUTETOM) KaK KOMIUIEKC (DYHKIIMOHAIILHO OPTaHU30BAHHBIX M B3aUMOCBS3aHHBIX
MOJICUCTEM, UHTETPUPOBAHHBIX OOIIEH 11eThI0, PACKPHIBasi CBOMCTBA KaXKIOW MOJICUCTEMBIL;

- BBIBIIGHHE TPOOJEM peaau3aliy YIPaBICHUECKHUX IMPOIECCOB B YHUBEPCUTETE
MIPOM3BEICHO Ha 0a3e MCTIOIb30BAHUSI METOAA SKCIIEPTHBIX OI[EHOK;

-JIJIs1 OTIMCAHMS MPOIEAYPHI YIIPABICHUS UCIIOJIB3yeTCs Kiiaccuueckas mojens Lllyxapra-
Hemunra «[InanupoBanue (Plan) - Peanuzanus (Do) - [Iposepka (Check) - CoBepiieHcTBOBaHUE
(Act)» (PDCA),T.e. MOieNIb HENPEPBHIBHOTO YIYUIIEHHS IPOLIECCOB.

Pesynbratel u o6cyxaenue. [loa 3ppexTHBHBIM yripaBieHHEM YHUBEPCUTETOM MbI Oy1eM
MOHUMATh COBOKYITHOCTH CIEIM(PUIECKUX MPHUEMOB, CITIOCOOOB, METOZOB U (hOpM ympaBiieHUS,
HANPaBIEHHBIX HA JOCTHKEHHE ONTUMATBHBIX PE3yIbTaTOB Y4eOHOM, METOAMYECKOH, HAydHO-
MPaKTUYECKOW W WHOM JIEATENbHOCTH BBHICIIETO YYEOHOTO 3aBEEeHHUS TPH MHUHUMAJIbHBIX
3aTpaTax U MaKCHMAalbHOM YAOBIETBOPEHUU WHTEPECOB BCEX YYACTHHUKOB 0OpPa30BaTEIHHOTO
nporecca.

Hcxons w3 BbIIECKa3aHHOTO, 0a30BbIC YIIPABJICHUYECKHE IPOIECCHl YHUBEPCHTETA
MIPEACTABISIIOT COOOM CHHTE3 MTPOIIECCOB OPTaHU3AINH, TUTAHUPOBAHUS M KOHTPOJIS C POIIeCCaMu
MOTHBALIUM U KOMMYHUKauu (puc. 1).

Ha sddextuBHOCTD yIpaBieHUs yHUBEPCUTETOM 3HAYUTEIILHOE BO3/ICHCTBHE OKA3bIBAIOT
pazHooOpa3Hbie (PakTOpsl BHYTPEHHEW M BHEIIHEW cpeibl, HEOOXOIUMOCTh HCCIEIOBaHUS
KOTOPBIX MPETyCMOTPEHA JTUATCKTUYECKUM METOIOM ITO3HAHUSI.

[Ipu >TOM HEOOXOAUMO yUYUTHIBATh, UTO YIPABICHHE B YHHUBEPCUTETE OCYIIECTBISETCS
JOIBMU — CIIEIMATMCTAMU, UMEIOIUMU CIIEIHaIbHYI0 TOAroToBKY. Haunnas ¢ cepeaunnl 1960-
X TOJIOB, «MMEHHO c(opMHUpoOBaBIIasiCcs MPOCoiika MPo(ecCHOHANBHBIX YHUBEPCHUTETCKHX
MEHEKEpPOB J00MIach HaumOOJbIIEro BIUSHUS Ha YIpaBiIeHHE HAy4yHO-00pa30BaTeIbHBIMU
yupexaeHusaMm» [8].
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Puvappa. JI. JIadT BeIgenseT aecsATh OCHOBHBIX pojiei MeHemkepa. Bee st necsats poineit
crpynnupoBaiu B 3 kareropuu [9, c. 123]:

1) uapopMaLMOHHEIE, T.€. YIpaBIeHUE HHPOpMAIUEH;

2) MEXIMYHOCTHBIE, T.€. YIIPaBJICHUE JOAbMU;

3) CBsI3aHHBIE C IPUHATUEM PEILECHUH, T.€. YIIPaBIECHUE AEUCTBUSIMU.
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Pucynok 1 - Cuctema 6a30BBIX YIIPaBIEHYECKUX MPOIIECCOB YHUBEPCUTETA U OIIEHKA MX
s exTuBHOCTU
[Ipumeuanue - pUCYHOK COCTaBJIEH aBTOPOM

OCHOBHBIMHM TIPOLIECCAMHU, YEPE3 KOTOPBIE PEATU3YETCS YNPABICHHUE ICSITEIBHOCTHIO
YHUBEPCUTETA, SBISAIOTCA: Y4EOHBIH, Yy4yeOHO-METOJUYECKHM, Hay4yHO-HCCIIEeI0BaTENIbCKUM,
BOCTIUTATEIbHBIN MPOLIECCHI M IPOLIECC YIpaBieHUs (PUHAHCOBO-XO035ICTBEHHOM JeSITeIbHOCTBIO.
DT mpouecchl B3aUMOCBS3aHbl MEXIy COOOM M JETalNu3UpPYIOT 3Tallbl IJIAHUPOBAHUS,
MOHMTOPHHTIA, IPUHATHS KOPPEKTUPYIOLINX U MPEAYIPEKAAONINX JEHCTBHIA.

Hanpumep, opranuzanuoHHas CTpyKTypa (GOpMHUPYETCS IO BIMSIHUEM CTpPaTEruu
yHuBepcureta. CTpyKTypa sBJIseTCs KOH(UTypalueil CUCTeMBbl YIIPaBIeHUs, B paMKaX KOTOpOH
MEXJy OpraHHW3allMOHHBIMU IOJPA3JECIICHUSMU By3a PpACHpENEeNsIoTCs yCTaHOBJICHHBIE
CTpaTerued 3ajau, OIpPEAESAIOTCS IOJHOMOYMS M OTBETCTBEHHOCTh PYKOBOJUTEIEH,
YCTaHaBJIMBAETCS CUCTEMA JJOJDKHOCTHBIX B3aMOCBSI3EH.

[InanupoBaHMEe HUCHOJB3YETCSI KaK CpPEACTBO pealu3alud CTpPaTeTMH  pa3BUTHUSA
YHHUBEpPCUTETA, JOCTM)KEHHMSI €ro MHUCCUU. B yHuBepcuTeTe MOTYT MPUMEHSTHCS CUCTEMBbI
JOJITOCPOYHOI0, CPEAHECPOUHOIO M KPAaTKOCPOYHOTO IUIAHWPOBAHMSI, PE3YJIbTaThl KOTOPOIO
JTOJKHBI  (PUKCHUPOBAThCS, KOJUIETHAIbHO  OOCYXKIATbCsl W PacHpoOCTpPaHATCS — Cpenu
3aMHTEPECOBAHHBIX JIMII.

KonTponp peanuzanuy mjiaHOB, AWHAMUKH JAEATEIbHOCTH YHUBEPCHUTETA, YpPOBEHBb
pa3BUTUS IO Pa3JIMYHBIM I10KA3aTeIsIM MOYKHO OCYLIECTBIIATH 4YEpEe3 CHUCTEMY MOHHUTOPHHIA
NesTeNIbHOCTH  Kadenap, (akylIbTeTOB 1O BHUJAM JI€ATEIbHOCTH, MOHUTOPUHI 3HAHUMN
oOyyaroImuxcs, peHTUHT NpenojaBareiell MOCPEACTBOM OIpoca, a TaKXkKe IyTeM INPOBEPKU
OTYETHOM JOKYMEHTAIIUH.

OcHoBHbIE OIIOKM TIpoOsieM peanu3anu  0a30BBIX  YIPABIEHYECKUX IPOIIECCOB
YHHUBEPCHUTETA U BO3MOXKHOCTEH UX MIPEOI0JICHHS ITPEICTABICHBI B Tabmuue 1.
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Tabmuua 1 — ba3oBble ynpaBieHUYECKHE MPOLECCH B YHHUBEPCHTETE: MPOOIeMbl U MyTH
peuieHus

OcCHOBHbBIE OJIOKH 0a30BBIX

[Tpobnembl 1 yTH penIeHus

KYJIbTYpPbI ¥ IOATOTOBKU
YIIPaBICHYECKUX PEIICHUM

YIPaBICHUYECKUX MPOIECCOB [Tpobaembr Pemenue
YHUBEpPCUTETA
o 1. Ananu3s Tekyuen u OrpaHnyeHHOCTh ¥ HU3Kas Pa3zpaboTka memocTHoM
. PETPOCIIEKTUBHOM MH(POPMATUBHOCTD CUCTEMBI KIIIOUEBBIX
e ’ag JeSATEIbHOCTH By3a MOKa3aTelel; IoKa3aTesen
E § 3. Onpenenenue Lenu, Yactsie peopMbl BeICIIET0 | YIOp HA IPUHIUIIBI
é T| MMCCHHU 1 3a71a4 Pa3sBUTHSA o0Opa3oBaHUs Bononckoro nmpouecca
E g 2. HenocraTok omnbiTa B Henocrarok omnbita B N3yuenue
E § BOIIPOCax MJIaHUPOBAHUS BOIIpOCax IJIaHUPOBAHUS [IPOrPECCUBHOTO OIBITA
_ || eATenbHOCTH By3a JIeSTEJIbHOCTH By3a OTEYECTBEHHBIX U
1. Co3naHue CUCTEMBI Hedunur 3apyOeIKHBIX
YIPABICHUS KoMreTeHTHbIX HR- YHUBEPCUTETOB.
YeJI0BEYECKUMHU MEHEKEPOB BHyTprnyHUBEpCcHTETCKUN
pecypcaMu YHUBEpCUTETA KOHKYpC Ha JIy4lIui
MIPOEKT PAa3BUTHUS BY3a.
2. MoruBanus u HeynoBnerBopeHHOCTH [IpoexTupoBaHue HOBOM
CTUMYJIIUPOBAHNUE [IIC, orTok CHCTEMBI MOTUBALINU U
npodeccopcko- BBICOKOKBTU(DUIIMPOBAHHBIX | pa3BUTHS EPCOHAA
[IPenoaBaTeIbCKOro KaJIpoB
= COCTaBa
=
S 3. Opranuzauus pabounx | Hemocrarounas IIpoexkTupoBanue
= Mmect [IIIC, ueTkne periaamMeHTanus CTaHJapTU3aLUU
2 | ZOIKHOCTHBIE NeSITEIbHOCTH COTPYIHUKOB | TIOJTHOMOYMH U
2 MHCTPYKLUHU, IPOTOKOJ OTBETCTBEHHOCTH
:ﬂ B3aMMO/ICVCTBUS.
S | 4. Huskuit ypoBeHb Hedunut IIpoext pasButHs
2 pa3BUTHUS KOMITETEHTHBIX MEHE/DKEPOB | OpraHHU3allMOHHON
% OpraHMU3alIOHHON KYJIBTYPbl YHUBEPCUTETA,
=

oOparHas CBs3b.

I11. Opraau3zanusi, KOOpAUHALIHS,

1. Coznanue 3ppexTuBHOM
OpraHMU3alMOHHON

CTPYKTYPBI

HenoctaTok xkayecTBa
yIrpaBieHus (T1oxas
YIPaBIISIEMOCTh, HU3KUI
KOHTPOJIb BBITOJTHEHUS
pelIeHui U T.1.)

[Tepectpolika TMHEHHO-
(GyHKIIMOHATBHOU
CTPYKTYpbI YIIPaBIICHUS,
pa3paboTKa MOJI0KEHUH,
WHCTPYKIUM.

2. KoopauHaupoBaHue 1 HenocraTounas OrtcyTcTBHE CTpaTerui
KOHTPOJIb J€HCTBUMN periiaMeHTalus YIPaBJICHUS UMUHKEM
WCTIOTHUTENIEeH NeSATETbHOCTH YHUBEpPCUTETA
3. IIpunstue Huskoe xauectso, HenpepsiBHOE
KOJIJICKTUBHBIX U HEJ0CTAaTOK KOMIIETEHIIMU U | 0Opa3oBaHue,
WHIMBUIyaJIbHBIX OTbITa MOBBIIICHHE

| penIeHuit KBTI (UKAITIT

§_ 4. OtcyrctBue crpateruii | HeBbicokuii mpecTux, AKTHBH3aAIUA

£| ynpasieHus IMHDKEM penyTamus yHUBEpPCUTETA MapKETHUHIOBOI

¢| ynuBepcurera JIEeATETbHOCTH

[TpumMedanue - COCTaBICHO aBTOPOM
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ITo pe3ynbTaTamM OTUETHON TOKYMEHTAIIUU KOPPEKTUPYIOTCS U TUIAHOBBIE MEPOIIPUATHSL.

B yHuBepcutere, Kak IpaBWiIO, JEWCTBYET [Ba YPOBHS NPUHATHS pELICHUH;
KOJIJICTHAJIbHBIA M WHAMBHUIYalbHbIH. Bce mpuHIMaeMble pelieHuss B YHUBEPCUTETE MPOXOMASAT
YCTAHOBJICHHbIE Mpoueaypbl. YacTe U3 HUX MPUHUMACTCS PEIIEHUEM KOJUIEIMaJbHBIX OpraHOB
(HaOmromarenbHbIH Coser, VYuensiii CoBer, YueOHo-MeTomudeckuii Coser, HayuHo-
texHnyeckuid CoBer), Npoxoas MpeABAPUTEIbHO O0CYXJICHHE B KOJUIEKTHUBE. YacTb pelieHuin
IPUHUMAETCS IPUKA30M PEKTOpa HAa OCHOBE COIVIACOBAHMS C IMPOPEKTOpaMHM [0 BUIAM
NeSITEIbHOCTH, YacThb DPACHOPSHKEHUEM IPOPEKTOPOB C COIVIACOBAHMEM C PYKOBOJUTEISIMU
CTPYKTYPHBIMU ToApa3neneHusiMu. Ha ypoBHe (axyipreTa MPUHUMAIOTCS PEIICHUST Ha OCHOBE
pewenuss YueOHo-MeToauueckoro Oropo u CoBera (akyibTeTa € ydacTHEM 3aBelyHOLIUX
Kadeapamu 1 IpodeccopcKO-IPerno aBaTeIbCKOro COCTaBa.

VYnpaBieHyeckuil npouecc KOOpIUHALUK B YHUBEPCUTETE COCTOUT B TOM, YTO B LIEJSIX
NPUHATHS YIPABICHYECKUX PEIICHUH, pealn3aluid 1 MOHUTOPHUHTA BCEX OM3HEC - MPOIIECCOB HA
ypoBHE Kadenp, (pakylIbTeTOB U YHHUBEPCUTETA B LI€JIOM B YHMBEPCUTETE AECUCTBYET IPaKTUKA
CO3aHUsl paboUMX TPYII, KOMUCCHI.

VYnpasieHueckoe B3auMoJieiicTBHE B LiesIX o0ecrieueHust 00pa3oBaTeIbHbIX POLIECCOB -
3TO, TJABHBIM 00pa3oM, TMPOEKTUPOBAaHHME M CO3/JaHUE B TpaAKTHKE 00pa3oBaHUs
COOTBETCTBYIOLMX YCIOBUH. DTO HalpaBI€HUE OXBATHIBAET JOKYMEHTAIIMOHHOE O00eCleUYeHue;
nH(OPMAIIMOHHBI 00MeH; obecrieueHrne 00pa30BaTeIbLHOrO Mpolecca yueOHOU JIMTepaTypow,
y4eOHO-METOJUUYECKUMHU KOMIUIEKCaMH, J1abopaTOpHsMHU U JIaOOPaTOPHBIM 00OPYAOBAaHHEM,
TEXHUKOM, CPEICTBAMU KOMMYHUKALIUY, MAaTEpUAIbHBIM OOCITY)KMBaHUEM U T.1. [8].

ITo pe3ynbraTam aHanu3a JaHHBIX TaOIMLBI 1, MOXKHO clesaTh BBIBOJ, YTO MPOOJIEMBI B
cdepe 3¢ dexkTuBHOCTH YIIpaBIeHUS YHUBEPCUTETAMH, TUArHOCTUPOBAHHBIE B pa3pe3e 0a30BBIX
YIPaBJIEHYECKUX MPOLIECCOB, BIOJIHE PEIIAEMbI C MOMOIIBIO TAKUX U3BECTHBIX YIPABICHUYECKHX
WHCTPYMEHTOB, KaK MapKETHHT, IPOCKTUPOBAHKE, PEUH)KUHUPHHT.

BeiBogsl. Takum oOpa3oM, aist J1000ro OTAENbHO B3siTOro ydeOHoro 3aseneHus PK -
3¢ (EeKTUBHBI MEHEPKMEHT - 3TO Ba)KHEWIIMI AJIEMEHT BHYTPEHHEH cpeibl OpraHu3alluu,
o0ecrieunBaroIuil €€ KU3HECTIOCOOHOCTh B YCIOBUAX BO3pACTaOLIe KOHKYPEHIIMH, HECMOTPS
Ha J00ble U3MEHEHMsI B conuyMme. D(PQGEKTUBHO YNPaBIsSE€Mble YHHBEPCUTETHI - 3TO OCHOBA
HKOHOMHMUYECKOTO OJIaronoay4us 3HAaYUTEIbHOIO YUCIAa UX COTPYIHUKOB, YUCIEHHOCTh KOTOPBIX
COIOCTaBUMa C KOJIMYECTBOM MepcoHaja HeOO0IbIION HeQTAHON KOMITaHUN.

Pa3BuBas M TpOEKTHPYsS CBOM 0a30Bble YNpaBIEHYECKHE IPOLECCHl, PYKOBOJCTBO
YHHBEPCHTETOB HWIIET M HAXOAWUT HanOoJee palioHAIBHBIC M BBITOJHBIC TOTPEOUTEISIM MTyTH
pa3BUTHSI CBOMX y4eOHBIX 3aBE/ICHUI, YTO MO3UTUBHO CKA3bIBAETCS HA UMUJIXKE U MTPECTHHKHOCTU
TOTO WJIM MHOTO BBICIIET0 y4eOHOIO 3aBEJICHUSI.
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KA3IPI'l YHUBEPCUTETTIH HEI'I3I'T BACKAPY INPOUECCIH TAJIJAY

Hypwmaran6er E.T., AmanusizoBa ['.JI. - Il.EceHoB areiHparel Kacruii memiekeTTik
TEXHOJITHUSJIAP KOHE HHKUHUPHUHT YHHUBEpPCUTETI, AKTay K., KasakcraH.

AnpaTna. Makanaga yHHBEPCHUTCTTI Oackapy MacelelepiH KOPCETeTIH FhLUIBIMHU
JepeKKe3epre KpicKaimia 1oy OepuireH. 3epTTey KepceTKeHnael, TaObicKa JKeTyll Oackapy
THIMJAUIICIHIH 9TaJOHBI PETIHJAE OCNTiICHTIH KOMMEPUHMSIIBIK JKOHE OHIIPICTIK CEKTOPIAFhI
KOCIMOpBIHAApaH albIPMaIIbUIBIFBI, JKOFapbl OKY OPBIHIAPBIHIAFBI OacKapy IMpOIECTEPIHIH
MakcaTTapbl HEFYpJbIM  QJICYMETTIK  OOJbII  TaObLIaAbl. YHHMBEPCHTET  OAaCIIbUIBIFBI
TYTBIHYIIBIJIAPFA OKY OPBIHIAPBIH JAMBITYIBIH THIMII KOHE THIMJII TOCUIACPIH 131€H 11, HET131HCH
Oackapy, YHbIMAACTBIPYIIBUIBIK, JKOCIApJiay, OaKblIay >KOHE MOTHBAIUS CHSKTHI HET13I1 0acKapy
MIPOLIECTEPIH 3ePTTEHAl KOHE >K00anaiiibl, Oyl YHHBEPCUTCTTIH OeIeliHe >XoHe OemerniHe
JKarbIMIbI 9CEP CTCII.

Tyiinai ce3aep: yHUBEpCUTET, YHUBEPCUTET, OacKapy, MPoLecc, TUIMILIIK.

ANALYSIS OF BASIC MANAGEMENT PROCESSES OF A MODERN
UNIVERSITY

Nurmaganbet E.T., Amaniyazova G.D. - Sh.YessenovCaspian State University of
technologies and engineering, Aktau, Kazakhstan.

Abstract. The article provides a brief overview of scientific sources highlighting the
problems of university management. The study showed that, in contrast to enterprises in the
commercial and manufacturing sector, which set profit achievement as the standard of
management efficiency, the goals of management processes in higher education institutions are
more social. The university leadership is looking for the most rational and beneficial ways for
consumers to develop their educational institutions, researching and designing mainly such basic
management processes as organization, planning, control and motivation, which positively affects
the image and prestige of the university.

Keywords: university, university, management, process, efficiency.
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FOOD SECURITY AND TECHNICAL REGULATION OF REQUIREMENTS TO
FOOD PRODUCTS

Verbytskyi S.B., Kopylova K.V., Kozachenko O.B., Verbova O.V.
YInstitute of Food Resources of NAAS, Kyiv, Ukraine

Abstract. Rational consumption norms, state food resources, indicators of food safety and
quality are the important indicators of food safety, therefore, regulatory requirements should be
developed, these are advisable to be presented in the form of special sections of standards or
individual standards regarding the characteristics of foods intended for long-term storage. In order
to accomplish the tasks of technical regulation relating to food safety, it is advisable to develop a
regulatory document of national level, which would be used by all developers of food standards.
According to the results of the work performed, the corresponding guidelines were developed.

Keywords: regulatory documents, national standards, food safety, standards, technical
regulation, specifications, food quality.

The problem of human security is complex and multidimensional, but experts distinguish
two main aspects of this concept: protection against such chronic threats as hunger or disease, as
well as protection from sudden and undesirable changes in everyday life. Threats to human security
can be divided into seven main categories: economic, food, medical, environmental, personal,
public and political [1]. Food security is now a global problem, the solution of which depends on
providing consumers with an adequate supply on a global scale with safe, affordable and nutritious
food products — both fresh and properly processed. The task of providing healthy nutrition to 9
billion people by 2050 will be partly solved by increasing the production of food products. Only
partly — as other measures in this direction should be taken to reduce food losses throughout the
supply chain from production to consumption, to increase the content and improve nutrient
preservation, ensure food safety and to ensure proper storage of food by appropriate technological
processing [2-4].

According to the Declaration of the Food and Agriculture Organization of the United
Nations (FAQ), food security is ensured when all people at any time have physical and economic
access to safe and wholesome food sufficient to satisfy their physiological needs and benefits
necessary for an active and healthy lifestyle [5]. There is a definition of food security as constant
availability of food in quantities sufficient for active healthy lifestyle of the entire population —
this means free access to healthy food of appropriate nutritional value; guaranteed opportunity to
get food without involving food supply channels provided for in case of emergencies and disasters,
without any consumption of food waste, theft of food, etc. [6]. According to [7], there are three
principal components of food security: availability as the degree of actual or potential affordability
of food in a certain group of the population during a certain period; accessibility, as the degree of
the population’s ability to receive food at its disposal during a certain period of time; consumption,
as the ability of the population to provide enough nutritious food for a certain period of time.
Consequently, the concept of food security, along with economic aspects, incorporates a number
of technical components, such as: alimentary and nutritional value of food, other physical and
chemical characteristics, suitability for transportation and short-term and long-term storage.
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The economic aspects of food security are widely and minutely characterized in scientific
sources, but its technical and technological problems have not yet been widely reflected in the
works of scientists, the sources on this issue are sporadic, and the information in them is quite
fragmentary. For example, the authors of [8], among the factors ensuring the effective functioning
of the food safety system, recall the promotion of the use of advanced technologies in the
production, storage and processing of raw materials for food production. It is necessary not only
to achieve compliance with the food safety criteria in terms of the amount of food products, but
also to ensure their compliance with good nutritional standards, safety and quality requirements
through proper coordination of agriculture and the industry for processing agricultural raw
materials and production of foods [9]. So, the safety and quality of food products are fundamental
components of the overall structure of the food security of a state; therefore, their provision is
prompted by consolidated targeted actions in areas such as food safety and technical regulation.
Accordingly, the proper involvement of technical regulation is necessary in the field of food safety
and quality to form an integrated structure of food security of state, ensure regulatory support for
this system and its full and rapid implementation as an important component of the security of
state in general [10].

According to the Law of Ukraine in force “On technical regulations and conformity
assessment” [11] the technical regulation is defined as legal regulation of relations in the field of
determining and fulfilling mandatory requirements for product characteristics or related processes
and production methods, as well as checking their compliance by assessing compliance and / or
state market supervision and control of non-food products or other types of state supervision
(control). Basing thereon, it is rational to form a new architecture of normative regulation of the
issue of food security. This system should consist of the Law of Ukraine “On Food Security”,
which would cover the economic aspects of the problem and contain references to a number of
mandatory national standards, the scope of which would be the technical and technological
requirements for relevant food products. Among these requirements, the mandatory safety norms
and a certain nomenclature of food quality norms defined by the current legislation of Ukraine will
find their due consideration. The main directions for taking into account food safety requirements
in technical regulation are rational consumption norms, state food resources, food safety and
certain indicators of their quality, this also applying to standardization as part of technical
regulation. The standardization at the level of national standards, properly harmonized with the
EU and international standards, makes it possible to fulfill the function of economic and technical
integration. Together with fulfilling the function of transfer and interchange of technologies
standards are being increasingly used as the instrument to select certain technology [12] .

The algorithm for implementing the principles of food safety in the regulatory documents
of the level of national standards, compiled in the course of the research, is presented in the Picture
1 [10]. It shall be noted that the issue of safety and quality of food products, as part of the concept
of food security in Ukraine has been, to a sufficient part, successfully resolved. In 2018, Ukraine
took the 46th place in the Food Quality and Safety Component of the Global Food Security Index
(GFSI), surpassing the world average. It is quite realistic to improve the position of our state in
this ranking, which, in particular, should be contributed by proper coordination of Ukrainian
legislation in the field of food safety and quality with the relevant EU normative documents [13].

The extensive experience of work on standardization accumulated by experts of the
Technical Committee for Standardization TC 140 “Milk, meat and the products of their
processing”, Institute of Food Resources of NAAS (IFR NAAS) fulfilling the functions of its
secretariat, gives grounds to assert that the specifications of foods normed by national standards
contain physical and chemical parameters adapted to the typical conditions of the food market, but
not taking into account the special requirements for their state reserving on stocks their design and
equipment providing the preservation of consumer properties for a significantly longer period of
time with subsequent use thereafter. We reasonably believe that the solution to this problem is
possible:
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* by developing special standards to norm is the technical specifications for food products
intended for reservation;

* in case of adding into the existing standards of the relevant components — the special
requirements for the use food products normed by these standards for the purpose of reservation;

* through the development of standards for methods for determining indicators of food
products, which are important in the sense of its preparation for reservation and its implementation
In practice.

Determining the nomenclature of food products whose safety and
quality requirements are important in the context of food safety

¥ ¥
Order of presentation of requirements Satety and quality indicators important
in the context of food security in the context of food security
¥ ¥ ¥
Study of shelf life and Expansion of the range of products
other indicators suitable for reservation
¥

Coordination of safety and quality indicators of food products intended for
reservation with the current requirements of the State Reserve of Ukraine

¥
Reconciliation of safety and quality indicators of food products intended for
reservation with the current requirements of the legislation of Ukraine

4 ¥ ¥
Specialized standards Special sections in existing Standard methods tor determi-
for foods inten- standards for products regar- | [ning the parameters of products
ded for reserva- ding requirements for used for redundancy
tion their reservation (if necessary)

Picture 1 - The scheme of the algorithm of expedient involvement of the basics of food
safety in regulatory documents of the national standard level [10]

In order to fully attract food safety issues in the framework of the implementation of
technical regulation, IFR NAAS developed a “Database of regulatory documents on the joint
sphere of regulation of food security, food safety and food quality”, which contains the necessary
information about the entire regulatory framework of the standards of nation-wide force these
relating foods and methods for determining their safety and quality parameters. Another database
we have created, namely, the “Database of food products used to solve the problems of state food
security and characteristics of these foods”, includes standards of nation-wide force rationing
specifications for food products and food raw materials that are used, or can be used, to solve
strategic problems of food security by creating reserves of long-term storage at special storage
facilities [12]. The database has been compiled in accordance with the requirements to safety and
quality indicators for the following food product groups: meat and meat products, canned meat
and meat/cereal foods, canned milk and dry milk products, butter, frozen fish, canned fish, cereals
and flour, bakery products and flour, oil and fat products, sugar, tea, etc. — for all the specified
groups of food products and food raw materials, represented by the relevant standards in force in
Ukraine, typical lists of safety and quality parameters are adduced. The proposed grouping of
regulatory documents and parameters should contribute to the optimizing of further work on
bringing food safety requirements to the elements of the current system of technical regulation
being in force in Ukraine.

Let us consider the case of the development of a specialized national regulatory document
to address food safety requirements. In accordance with the norms of [14], the title of the standard
is formed according to two component scheme: the structural element of the main part “Title” must
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be made up of the main component, which distinguishes a specific food product or a
technologically due group of food products, and an additional component that properly discloses
a special purpose developed standard that is: “Specifications of use for ensuring the food security
of the country”, “General specifications of use for ensuring food security of the state” or, in
technically and normatively reasonable cases, “Specifications of state reservation”, “General
specifications of state reservations 7, etc. In the structural element of the main part “Scope of
application”, it should be noted that its scope are the specifications of the use for ensuring food
security of the country, the general specifications of use the use for ensuring food security of the
state, in technically and normatively justified cases, the specifications of state reserving, the
general specifications of state reserving or other, more specific rules in the framework of solving
the food security issues. In the section “Terms and definitions” it is advisable to involve the
following positions:

* the concept of “food security” with the definition as “socio-economic and environmental
situation in which all social and demographic groups of the population are stably and guaranteedly
provided with safe and high-quality food in the required quantity and assortment necessary and
sufficient for physical and social development of a person, ensuring health, etc.";

* the concept of “food security of the state” with the definition as “socio-economic and
ecological situation of Ukraine, in which all social and demographic groups of its population are
stably and guaranteedly provided with safe and high-quality food in the required quantity and
assortment necessary and sufficient for the physical and social development of a person, ensuring
health, etc. ";

» the concept of “state reservation of foods” with the definition as “creating stocks of raw
materials and food resources to ensure the strategic needs of the state, to carry out priority work in
the aftermath of emergency situations and to perform other activities provided for by the
legislation”;

» the concept of “strategic needs of the state for food” with the definition as “the needs of
the state for stocks of food resources necessary to ensure the national security of the state, stabilize
its economy and carry out priority work in the aftermath of emergency situations”.

The above terms and definitions can be supplemented by other ones — in accordance with
the objectives and content of the standards being developed.

According to the norms of [15] the structural element of the standard "Requirements /
Provisions for the object of standardization” lays out the essential part of the standard (rules,
regulations, requirements, methods, etc.). We believe that a specialized standard for attracting food
safety requirements should contain:

» nomenclature of food products to which the norms of the standard apply;

» full list of physical and chemical, structural-mechanical and other relevant parameters of
food raw materials and food products to which the norms of the standard apply;

* specific information on the timing, temperature and humidity, and other relevant storage
parameters for food raw materials and food products brought in to fulfill food safety objectives;

« installations for the packaging and transportation of food raw materials and food products
brought in to fulfill the tasks of ensuring food security;

« guidelines for laying in, selling, issuing and refreshing stocks of food raw materials and
food products after the end of the regulatory period of the state reservation;

* requirements to be specified in accordance with the object of standardization.

The said requirements, in addition to the structural element "Requirements / provisions for
the object of standardization”, are also noted in the structural elements "Marking", "Packaging",
"Rules of transportation and storage”, "Methods of control” and "Rules of acceptance”.

When food standards are modified to take food safety issues into account, in accordance to
[16], amendments shall be developed to the said standards enhancing the “Scope of application”
component with the following sub-clause: “State reservation requirements are set forth in
[numbers of components]”. The obligatory component “Terms and Definitions” can be amended
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with pairs of terms and definitions: “food security”, “food security of the state”, “state food
reservations”, “strategic needs of the state for food”, etc. supplemented with the normative text
“Depending on the purpose [the names of food products] are divided into those intended for direct
market turnover and are intended for state reservation.”

In case of modification of the current standard, the “Requirements / Regulations for the
Standardization Object” component should be amended with requirements and provisions similar
to those given above with respect to specialized national regulatory documents, the purpose of
which is to take into account food safety requirements. Also, these requirements, in addition to the
structural element "Requirements / Provisions for the object of standardization", are added to the
structural elements "Marking", "Packaging"”, "Rules for transportation and storage”, "Methods of
control" and "Rules for acceptance". It is important to amend the structural element “Marking”
with the entry “Food product intended for state reservations, shall be marked “Suitable for state
reservations”. The order and features of the packaging of food products intended for state reserving
should be provided for in the “Packaging” structural element, and appropriate and packages and
packaging materials should be specified. If it is necessary to use additional methods of control of
food products intended for state reservation, the standard structural element of the same name is
supplemented accordingly. In the structural element "Rules of admission™ in relation to food
products intended for state reservation, establish special norms, based on the specifics of these
products.

The analysis of the problem of mutual consideration of technical regulation and food safety
to have been made proves the possibility and expediency of involving food safety issues in
technical regulation regarding food raw materials and food products, formulating
recommendations for practical consideration of food safety requirements in normative documents
of different level: national standards, other standards, specifications. It is advisable to implement
this accounting by modifying existing normative documents and developing the new ones.
Practical ways to implement the principles of food safety in technical regulation by developing the
“Guideline for presentation of food safety issues in the regulatory documents of different levels
that define the requirements for food products™ are shown.
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AHHOTAIMSA. Hopwmbt PAaIOHATBEHOTO noTpebIieHus, rOCyIapCTBEHHBIC
IPOJIOBOJILCTBEHHBIE PECYPChI, MOKa3aTell 0E30MacHOCTH M KavyecTBa IMHUILIEBBIX MPOIYKTOB
SBJIIOTCS BKHBIMH MTapaMETPaMH TPOJIOBOILCTBEHHOM 0E30MaCHOCTH, MOITOMY HEOOXOMMO
pa3paboTaTh HOpPMAaTHUBHBIC TPEOOBAHUS, KOTOPHIC IEIECOOOPa3HO TMPEACTABUTh B BHIC
CTIEIMATBHBIX Pa3JIelIOB CTAaHIAPTOB MJIM OTAEIbHBIX CTAHIAAPTOB, KACAIOIINXCS XapaKTEPUCTHK.
MHIIEBBIX MPOAYKTOB, MPEIHA3HAYCHHBIX VIS [UIUTEILHOTO XpaHeHus. J{iisi BBIMOTHEHHS 3a1a4
TEXHAYECKOTO  DPEryJMpPOBaHUS,  KACAIOIIMXCS  MPOJOBOJILCTBEHHONW  OE30IMaCHOCTH,
1e71eco00pa3Ho pa3paboTaTh HOPMATHBHBIN JOKYMEHT HAIIMOHAIBHOTO YPOBHSI, KOTOPBINA OymeT
HCITIOJIb30BAThCS BCEMH pa3pabOTYMKaMU CTaHIapTOB Ha IMHUIIEBBIE MPOIYKTHL. 110 pe3yabraTam
BBITIOJIHCHHBIX pabOT OBLTH pa3paboTaHbl COOTBETCTBYIOIINE METOAMICCKHE PEKOMEHIAIIHH.
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YCJIOBHSI, KAYE€CTBO MUIIEBBIX MPOIYKTOB.

A3BIK-TYJIIK KAYIICI3JITT )KOHE A3BIK-TYJIKKE KOVBIJIATHIH
TAJANITAPABI TEXHUKAJIBIK PETTEY

BepOunkuit C.b. - M.F.71., aKmapaTThIK KaMTaMachl3 €Ty, CTAaHAapTTay JKOHE METPOJIOTHUS

Oeutimi OacThIFBIHBIH OpbIHOAcapsl, Kues, Ykpauna, tk140@hotmail.com.

64


mailto:tk140@hotmail.com
mailto:kopylket@ukr.net
mailto:ipr_standart@ukr.net
mailto:ipr_standart@ukr.net
mailto:tk140@hotmail.com

Nel (37)-2020 /11 2020, Vol.37, Nel

Komnsutosa E.B. - FBIIBIM TOKTOpPHI, aFa FUTBIMU KbI3METKEp, CHIPTKbI OaillaHbICTap jKoHE
aKMmapaTThlK KaMTaMachl3 €Ty JKOHIHIEri JIMPEKTOPAbIH opbiHOacapel, Kwues, YkpauHa,
kopylket@ukr.net.

Kozauenko O.b. - akmaparThlKk KamTaMachl3 €Ty, CTaHAApPTTay JKOHE METPOJIOTHUS
OeunimiHiH Oac mamanbl, Kues, Ykpauna, ipr_standart@ukr.net.

Bep6ora O.B. - AkmapaTThIK KaMTamMachl3 €Ty, CTaHAApTTAy )KOHE METPOJIOTHS OOJIIMIHIH
FBUIBIMH KbI3MeTKepi, Kues, Ykpauna, iprinform@ukr.net.

Anparna. PanyoHangpl TYThIHY CTaHIAPTTapbl, MEMJIEKETTIK a3bIK-TYJIK PECypCTaphl,
a3pIK-TYJIIK KayilCi3miri jKoHE cama KepCeTKIIITepi a3bIK-TYIIK KayilCi3MIriHiH MaHBI3IbI
napameTpiiepi OoJibITT TaObLTANbI, COHABIKTAH CTAaHAAPTTAPILIH apHaiibl OenimMaepi Hemece
cCUMarTamajiapra KaTbhICThl JKEKeNlereH CTaHAapTTap TYPIHAE YCHIHBUIATBIH HOPMATHBTIK
TaJanTapAbl d3ipiiey KaXKeT. y3aK yaKbIT CaKTayFa apHaJFaH TaMak eHIMzaepi. A3BIK-TYIIK
Kayinci3airiMeHn OaiyIaHBICTBl TEXHHUKAJBIK PETTEY TalChpMallapblH OPBIHAAY YIOIH YJITTHIK
JICHreiie a3bIK-TYJIK CTaHAAPTTAPbIH J3ipJieyIlijep KOJJIaHATHIH HOPMATHBTIK KYIXKATThI
azipiereH jkeH. JKypri3uireH >KYMbIC HOTHXKeNEpi OOWBIHINA THICTI OICTEMEIK YCHIHBICTAp
o3ipieH I,

Tyiiinai ce3nep: HOPMATHBTIK KyXaTTap, YITTHIK CTaHIApTTap, TaMak Kayimlci3airi,
CTaHJApPTTap, TEXHUKAJIBIK PETTEY, TEXHUKAIIBIK JKaFaaiaap, TaMaK Carachl.
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TECHNOLOGICAL ANALYSIS OF DEVELOPMENT AND PROJECT
SOLUTIONS

Bayamirova R.}, Togasheva A.%, Kushakov A. R.?
1Sh.Yessenov Caspian state university of technology and engineering, Aktau, Kazakhstan
National University of Uzbekistan named after Mirzo Ulugbek, Uzbekistan

Abstract. The article discusses the maintenance object: field Acambay — Nartube. The
purpose of the document analysis is to create the necessary conditions for the fullest use of
subsurface resources, control, regulation and improvement of the development system, as well as
to ensure more efficient use of oil production capacities.

Keywords: Field, object of research, development, flow rate, water cut, pump.

Introduction. Technological scheme of development - a project document that defines a
preliminary system for industrial development of an operational object (or several objects) of an
oil field, based on data from its exploration and trial operation. The development project is the
main document that provides a set of technological and technical measures for extracting oil and
gas from the subsurface, monitoring the development process, ensuring the safety of the
population, protecting the subsurface and the environment. [1]

The oil field Atambai-Sarytobe was discovered in 1989 when there was a testing of Well
1 which further succeeded with oil flow rate 360 m3/day. Deposits of Paleozoic, Mesozoic and
Cenozoic ages (with maximum depth 4290 m) have been identified by drilling.

The object of study is production of oil from Traissic Sediments (T2). Analysis of
development state was performed with data 01.01.2012.

Totally 8 wells were drilled in the Atambai-Sarytobe oil field and 5 out of 8 were
abandoned by various reasons. Two wells (7,8) were abandoned due to technical reasons and three
(2,5 and 6) were abandoned due to absence of reservoir rock in well (geological reason), that’s
why there were no production casing. There are no injection wells. 3 wells (1,3 and 4) are in
production. All wells were initially commissioned by a natural flow way.
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As of 01.01.2012, the operating well stock of the field is 3 production wells, where the
active are 2 wells (3, 4) and the inactive one well (1). The production wells are been operating by
a mechanized method (Sucker Rod Pump). Currently the operating well stock isn’t changed, since
absence of project of drilling wells.

In work [2] it is indicated that the recovery coefficients and recoverable reserves of HRM,
justified in the DFC and ADFC, pass the state examination of mineral reserves with the statement
on the state balance of mineral reserves. In 2011 oil recovery ratio and oil exploitation ratio
amounted to 0.667 units and 0.963 units.

The average oil flow rate for wells 3 and 4 has the same measurements, both for oil 0.6 t/
day and for fluid - 0.7 t / day. The decrease in annual well flow rate is occurring, for instance, in
well 1 in 2008, the average oil production rate was 6.6 tons / day, and the fluid flow rate was 7.3
tons / day. At this moment, the well 1 is inactive due to happened accident. Before the accident,
well 1 had maximum well flow rate, since the well operated in natural flow way.

Water cut averagely equal to 10.5% in Atambai-Sarytobe oil field according to 01.01.2012
data. (All oil wells are watered). Currently portion of water in production wells are decreasing.

The V development option of the oil field has been chosen by Central Development
Commission field, which ensures the production of recoverable oil reserves.

Key points of the recommended option: [4]

* One independent object of development was identified: an oil deposit - T2;

* drilling of 10 additional wells, where 7 are production and 3 are injection wells;

» water flooding system - marginal,

* Application of the hydraulic fracturing method;

* Projected pattern arrangement 64 ha / well;

* Project level of oil production - 0.120 million tons / year;

* Project level of fluid production - 0.139 million tons / year;

* Project level of injection of working agents - 0.213 million m3/ year;

* Operating well stock - 9 production well; 4 - injection well-;

« Approved Qil recovery ratio - 0.256 units

As of 01.01.2012, 33.02 thousand tons of oil was produced from the deposits of the
Atambay-Sarytobe field, which is 1.08 thousand tons less by project, the total extracted fluid from
the field is 35.7 thousand tons, where 1.2 thousand tons is lower than projected measurements.
Also 3.26 million m3 of gas were produced, which complies with project goals.

A comparison of project and actual reservoir development data are shown in Table 1 and
Figure 1.

According to the recommended development option, it is planned to operate wells by
plunger rod pump installations.

As it is shown in the table, it is planned to commission by 1 production well in each year:
2007, 2008 and 2010 according to the recommended development option. New wells will be
commissioned by a mechanized oil production method by neglecting natural flow way, because of
low reservoir pressure level in whole oil field. The number of operating wells should be 5 in 2011,
with an average fluid flow rate of 29.5 tons / day.
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Table 1 - Comparison of project and actual data

2020

, Vol.37, Nel

Ne Unit of 2011 year
Production indicators measurem By
ent project | Factical

1 Oil production, Total Th.of 1,49 0,43
2 Cumulative oil production Th.of 34,1 33
3 Total fluid production Th.of 1,71 0,48
4 Cumulative fluid production " 36,9 35,7
5 Total oil gas production million,m® 0,1 0,04
6 Cumulative oil gas production million,m® 3,4 3,26
7 Average oil production rate of operating wells t/day 1,4 0,6
8 Average fluid production rate of operating wells t/day 1,6 0,7
9 The operating well stock " 2 3
10 where existing wells " 2 2
11 Average water-cut in production well % 13 10,5
12 Oil recovery ratio % 0,7 0,64
13 Average gas factor m°/day 67 100
14 recovery rate from initiallv approved recoverable % 0.1 0.03
15 recovery rate from current recoverable reserve % 0,1 0,03
16 Production from Recoverable Reserves % 2,6 2,6

Table 2 — Indicators of exploitation of the wells of the Atambay-Sarytobe field

Method of

Years

Indicators

Exploitation 2007 | 2008 | 2009 | 2010

2011 | 2012

2013 | 2014

2015

Input of
production 1 1 0 1
wells

Input of
injection 2
wells

Socker Rod
Pump

Operating
well stock

Average
fluid rate,
t/day

104 | 147 | 21 | 2838

29,5 | 30,2

30,8 | 31,5

32,1

Average
water cut,
%

7,4 52 | 169 | 145

196 | 24,3

2855 | 325

36,1
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Figure 1 - Dynamics of project and actual data indicators for the field

As of 01.01.2012, there are 3 operating wells at the Atambay-Sartyube field, where 2 are
active and 1 are inactive. The production wells have been operating by mechanized method and
equipped with plunger rod pump installations. Measurements are given in table 3.

Table 3 - Parameters of existing production wells

Average flow rate | Pum
Type Pump- 0
. Well of Type of | setting | Qflu . . | Dynamic
Ne Number | beam- | Pump depth, id, QO'/I Wate | Deli level, m
ump m wd | t rcut. | very
P day % | Rate
ay
1 3 SRP Nss}g'l' 1600 | 093 (067 | 12 | 01 1197
2 4 SRP Nss}g'l' 1600 | 093 (067 | 12 | 01 405
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As it can be seen from the above data, the wells relates to stripped wells, since the flow
rate of the wells for fluid does not exceed 5 tons / day.

Wells are equipped with Beam-Pump SRP and lifting capacity is 8 tonnes, maximum stroke
length 3.5 m and the number of swings per minute reaches to 12. Wells are equipped with 32 mm
deep-well sucker rod pumps where pump is located at 1600 m.

The efficiency of the downhole pumping equipment can be defined by the pump delivery
rate (K pdr). This measurement should be higher or equal to 0.6 units. However pump delivery
rate in wells 3 and 4 are equal to 0.1, it can be explained by the presence of gas. During pump-
working process the supplied gas with oil occupies part of the useful volume of the pump cylinder
and significantly reduces the pump performance.

Bottom part of pump on well 3 is equipped with a gas anchor, and well 4 is equipped with
a filter from mechanical admixtures.

There have been conducted comprehensive researches to control the condition of
underground equipment, including controlling deep pumps. The results of this research in
December 2011 are shown in table 4.

Table 4 - Values of reservoir, bottom hole pressure and saturation pressure in wells

- Dyn.
No Number Horizon Condition of Level. Pres-r, | Pb.h., AP, MPa | Psat MPa
of Well pump m MPa MPa
pump
1 3 T2 starvation by | 1197 354 25,2 10,2 20,9
gas
2 4 T2 Impact of gas | 405 35 31,6 3,4 20,9
3 Average 35,2 28,4 6,8 20,9

As it is shown in the table 4, that wells were operated with high bottom hole pressures, P
bottom hole = 1.4 P saturation.

In wells, additional liquid extraction is possible by reducing the bottom-hole pressure to
saturation pressure by:[3]

« increasing the operating mode of pumping equipment;

* higher performance pump applications

Conclusions and recommendations.

1. All wells are operating Socker Rod Pump.

2. The applied methods of operation and types of downhole equipment correspond to the
conditions of the field and project decisions.

3. The pumping delivery coefficient is 0.1 and low in Atambay-Sarytobe field

4. The working of the pump is complicated by influence of gas.

5. It is recommended to consider deepening the suspension of the pumps to protect the
downhole equipment from the harmful effects of gas;

6. It is advisable to use gas protection devices installed under the pump suction.

7. In wells operated with bottom hole pressures above saturation pressure, it is possible to
receive additional fluid by decreasing bottom hole pressure to saturation pressure in wells, by these
methods:

* increase the working regime of pump;

* using pump with higher productivity
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Abstract.The article provides data on the implementation of compounding technology
with the production of road bitumen at «JV «CASPI BITUM» LLP. As a result, the quality of
compounded road bitumen obtained using this technology variant is higher than the quality of road
bitumen of the same brand, but obtained from standard raw materials using direct oxidation
technology. Compounded bitumen is more plastic, has better low-temperature characteristics, a
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higher value of adhesion to inert materials used in road construction, and has increased resistance
to thermal-oxidative aging processes.

Keywords: bitumen, road oil bitumens, compounding, oxidation, tar, softening
temperature, plasticity, low-temperature characteristics, adhesion, thermo-oxidative aging.

Introduction. Actuality of the work. Bitumen is a solid or viscoplastic, resin-like product
of a dark brown or even black color, consisting of complex mixtures of hydrocarbons and their
non-metallic derivatives. Bitumens are classified as residual, acidified, cracking, and compounded.

Residual bitumen is obtained in vacuum installations after continuous distillation (by deep-
vacuum distillation) of fuel and lubricants from high-tar oil. Residual bitumens are solid
substances with a low viscosity. Oxidized bitumen is obtained through tar and other oil residues
by air purging with oxygen. When oxygen is purged, the viscosity of the residues increases, they
are oxidized and compacted, thus leaving the final product (oxidized bitumen). Oxidized bitumen
is more elastic and heat-resistant than residual bitumen. Cracking bitumen is obtained by
decomposing crude oil and oils to produce gasoline output at a high temperature. Further, by
oxidation of the residues, cracking bitumen is obtained, which has a high brittleness.

Compounded bitumen is obtained by mixing the residues obtained during the processing
of crude oil. In bitumen compounding technology, additives are often used, such as: oils, tar, light
oil fractions, since they can be used to obtain bitumen with specified properties, which cannot be
done by deep-vacuum distillation or by oxidation [1].

Problem statement. For the implementation of compounding technology at LLP «JV
«CASPI BITUMy, the possibility of operating the unit at the design capacity has been determined.
The limited yield of bitumen (33.66 % for refined oil, against 40 % for the project) is due to
erroneous design decisions:

- insufficient capacity of installed bitumen pumps 01R-1201 A, B, C;

- insufficient heat recovery in heat exchangers 01E-1201 A, B, C when using a high-
temperature coolant.

- lack of technological flexibility for paired binding of oxidation columns.

These problems limit the possibility of maintaining an optimal oxidation regime, including
two oxidation columns and increasing the productivity of oxidized bitumen, and also exclude
parallel operation of columns with the simultaneous production of two grades of oxidized bitumen.

Currently, at LLP «JV «CASPI BITUMy, road oil bitumens are obtained by compounding
by mixing oxidized bitumen with the tar of a vacuum column. This decision was made due to the
fact that the shortcomings of the design scheme for the production of road bitumen do not allow
working on two columns at the same time.

In 2017, central laboratory of the enterprise conducted an internal analysis on the
extensibility of tar and bitumen, laboratory tests were verified in different proportions, parameters
were collected and a pattern was identified. And in November 2017, road bitumen was produced
by mixing oxidized bitumen with tar. Production of bitumen was achieved in excess of the design
quantity-57.4 t / h (113 % of the project) by using the compounding method.

For example, in August 2018, the demand for bitumen was 47 thousand tons. This volume
of bitumen could not be produced by direct oxidation, since the maximum capacity of the bitumen
plant is 42.3 t / h (the yield of bitumen is 31.6 % when loaded with oil — 134 t / h), the monthly
production volume would be 31.5 thousand tons.

Novelty. The technical solution to the problem of improving the quality of bitumen
products produced today, provided that high-viscosity straight-run tar is used as the main raw
material component, can be based on a new modern technology for the production of high-quality
road bitumen, called «re-oxidation — dilution» [2].

Method of research. Raw materials used to produce oxidized bitumen:
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* Tar from the EDP-AVCU (electrical desalting plant, atmospheric and vacuum crude unit)
installation has a density at 20 °C equal to 999 kg/m?3, a kinematic viscosity at 20 °C equal to 18800
mm?/s and a flash point of 228 °C.

 The darkened fraction from the EDP-AVCU installation has a density equal to 962.6
kg/m3, a kinematic viscosity at 20 °C equal to 24 mm?/s, and a flash point of 164 °C.

The group chemical composition of tar is shown in table 1.

Table 1 - Group chemical composition of tar for bitumen production

Content of individual groups of hydrocarbons, % mass
Name of - - -
samples Paraffln? _ Aromatlc Resins Asphal-
naphthenic light medium heavy total tenes
Tar 20 5,6 6,0 15,0 34,0 18,0

Research result. The project «Production of road bitumen at the Aktau plant of plastic
masses» provides for the technology of oxidation of tar or a mixture of tar with a darkened fraction
(further mixture) with air oxygen, proposed by Nanjing Petrochemical Engineering Company,
LTD (China).

The technology of bitumen production has been changed. The basis of the technical
solution to improve the quality of the produced bitumen products is based on an industry-proven
and well-proven technology for the production of high-quality road bitumen, called «
compounding».

The essence of the technology for obtaining compounded bitumen is as follows:

1) the initial tar/mixture is oxidized to the value of the indicator «softening temperaturey:

- for the road petroleum bitumen (RPB) 70/100 brand up to 51-52 °C;

- for the RPB 100/130 brand up to 48.5-49.2 °C.

2) Further, this «structural framework» of bitumen —a concentrate of resins and asphaltenes
is plasticized by adding to it the initial non-oxidized once-run tar with the value of the indicator
«softening temperaturex:

- for the RPB 70/100 brand up to 45.5-46.5 °C;

- for the RPB 100/130 brand up to 43.5-44.2 °C.

The advantages of this technology include the following:

- the oxidation unit operates in a stable mode, producing only one product-compounding
bitumen with laboratory quality control of the final product by its softening temperature;

- the entire range of road bitumen is produced in a tank farm with laboratory quality control
of the final product in accordance with the requirements of ST RK 1373-2013;

- oxidation is not subjected to the entire volume of raw materials, but only a part of it (about
60 %).

The required performance is achieved by diluting the oxidized component with raw
materials and other stable non-oxidized components. This significantly reduces energy
consumption on oxidation, gas oxidation, requiring a heat of neutralization, the amount of fuel for
combustion gases of oxidation is also reduced. As a result, the total amount of emissions from the
plant is reduced, which makes this technology more environmentally safe in comparison with
direct oxidation technology.

- the quality of the final product is almost independent of the viscosity of the tar entering
the oxidation process. Moreover, the greater the deviation of the conditional viscosity of raw
materials from the standard values (upward), the higher the quality of the resulting road bitumen
due to the fact that the share of the unoxidized component in the composition of bitumen increases.

Conclusions. As a result, the quality of compounded road bitumen obtained using this
technology option is certainly higher than the quality of road bitumen of the same brand, but
obtained from standard raw materials using direct oxidation technology. Compounded bitumen is
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more plastic, has better low-temperature characteristics, a higher value of adhesion to inert
materials used in road construction, and has increased resistance to thermal-oxidative aging
processes.

In 2019, the work done to legalize the compounding method for obtaining petroleum road
bitumen at the LLP «JV «CASPI BITUM»:

1. Approved the instruction «Obtaining oil road bitumen by compounding at the LLP «JV
«CASPI BITUM» by the Nanjing Petrochemical Engineering Institute.

2. Amend an Operator's manual of the EDP-AVCU production unit, the block of bitumen
oxidation and modification.

3. The Passport of production of LLP «JV «CASPI BITUM» in terms of compounding was
re-approved.

Based on the practice of applying the compounding method, taking into account the
production of oxidized bitumen on one column instead of two, LLP «JV «CASPI BITUM»
currently has the ability to produce road bitumen 42% of the processed oil. At the same time, the
Bitumen plant plans to modernize the production unit of oxidized bitumen. After which it will be
possible to involve more oxidized bitumen in compounding with tar. Thus, the Bitumen plant plans
to produce road bitumen 52% of the processed oil.
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AHHOTanM. B cTarbe NpruBOAATCA 1aHHBIE O BHEAPEHUH TEXHOIOTMH KOMIIAyHIHPOBAHHUS
¢ nonyderreM nopoxkabl outymoB Ha TOO «CIT «CASPI BITUM». B pe3ynsTaTe Ha OCHOBaHUN
IIPAKTUKU NPUMEHEHHUSI METOAA KOMIAyHIUPOBAaHMUS, YUUTBIBAas IPOU3BOJCTBA OKHCIEHHOTO
o6utyma Ha omgHOU KojoHHE BMecTO MBYX, TOO «CII «CASPI BITUM» Ha ceromHsmHuii uMeeT
BO3MOXHOCTH IPOM3BOICTBA IOPOKHOTO 6uTyMa 42% oT nepepabarsiBaeMoil He(TH.

KuaroueBbie cioBa: OutyMm, OUTyMBl HE(QTSHBIE JOPOXKHBIE, KOMIIAyHAUPOBAHUE,
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Anparna. Makamaga «CASPI BITUM «bK» XKIIC xon OUTYyMAaphiH anxa OTHIPHII,
KOMIIAyHTay TEXHOJIOTHSICBIH €HT13Y TypaJibl IepekTep Kenripineai. HoTmxkecinae kommnayHaray
O/iCiH KOJIaHy TaXipuOeci HeTi3iHAe, TOTHIKKAH OUTYM OHIpICIH ecKepe OTBIPHIN, €Ki
OaraHaHbIH OpHBbIHA Oip Oarana kKoimaHyblH eckepe oTwIphin, «CASPI BITUM «bKy» XIIC
OyriHTi TaHIa eHAeNneTiH MyHaabIH 42% K01 OUTYMBIH OHIIPY MYMKIH/IITIHE HE.

Tyiingi ce3mep: OutyM, MyHail >x0n OWTYMIaphl, KOMIAyHITay, TOTBHIFY, TYyIPOH,
KYMCapTy TEMIepaTypachl, HWIUITIMITIK, TOMEH TeMIepaTypalibl CHUIarTaMaiap, aare3wus,
TEPMOTOTBIKTBIPFBILI KapTalo.
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Abstract. We have done the analysis of ecological districts outlined by the complex of
technogenic and other ecological factors. By the results of urban flora species structure, its
bioindicative role by species structure. Appropriateness of direct depending of urban flora species
structure on pollution degree was revealed. Species structure of strongly polluted first district is
three times less than species structure of sixth clean district. As pollution increases so urban flora,
species structure decreases. Dependence of species structure abundance on the pollution degree
indicates on is bioindicative role, that confirmed by flora analysis and statistic data.

Keywords: urbanfl ora, bioindicative role, ecological factors

INTRODUCTION

The global human population has increased approximately ten-fold in the last century.
Urban areas currently occupy ca. 4% of the total earth surface, which considerably increases the
importance of conserving biological communities in urban ecosystems. Green urban areas have
significant potential to aid biodiversity conservation, provide diverse advantages to human
populations, contribute to the environmental quality of cities, and act as refuges for rich plant
communities. The pace of urbanization in the modern world is increasing rapidly, which is one of
the most important factors in the transformation of the natural environment [1].

Anthropogenic influence leads to the transformation of all components of the landscape
and the formation of specific ecosystems characterized by low indicators of biodiversity and
biological productivity. Plants are an integral part of ecosystems, so the study of urbanflores and
their formation features is one of the most relevant areas of modern Floristics [1]. Although studies
of diversity patterns based on composition and natural occurrence are quite useful, functional
diversity has been shown to be a promising approach for understanding ecological issues in
anthropogenic habitats. The characteristics of a species, rather than its identity, will determine its
contribution to ecosystem functioning [2]. The quantification and understanding of plant
community characteristics and functions will allow more appropriate conservation and
management decisions. Some researchers have investigated plant ecological attributes in urban
ecosystems [3].

Materials on the current state of urban flora and the forecast of its possible changes are
necessary for a comprehensive study of the nature of the region, assessment of the environmental
situation and organization of monitoring in the study area, as well as optimization of the urban
environment [4]. The study of urban flora is also very important for understanding modern
florogenesis, since cities are the main centers of concentration of new adventitious plants capable
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of naturalization. However, the flora of many large and small cities in Kazakhstan has not been
studied enough [5].

The flora of Aktau city, located in the South-West of Kazakhstan, the regional center of
Mangistau region, is the object of research. Mangystau region occupies a vast territory in the
South-West of Kazakhstan, between the Caspian and Aral seas. The territory is characterized by a
significant dry climate with high heat supply. In geological and morphological terms, the region
Is an elevated arid-denutational plain on limestone with the participation of elevated plains (along
the outskirts of the Karatau ridge). An important latitudinal climate boundary is the border between
the Northern and southern deserts.

Under the influence of urbanization processes in cities, the ecosystem is radically changing
[6]. The components of ecosystems are also changing soil, water, air, flora, fauna, etc. In General,
the ecological balance characteristic of the natural zone where a particular city is located is
disturbed. Therefore, the study of urban flora, as one of the important components of an urbanized
ecosystem, is a subject of environmental science and remains an unexplored problem in
Kazakhstan to date [7]. If we consider that Kazakhstan is an arid country in most of its territory,
the study of urban flora becomes particularly relevant

The purpose of this work is a comprehensive analysis of Aktau urban flora and
determination of its bioindicative role.

To achieve this goal the following tasks were set:

- To conduct taxonomic analysis of urbanology.

- General analysis of urban flora.

- Give a characteristic of introduced plants.

METHODS OF RESEARCH

The object of research is higher plants on the territory of Aktau. In the course of the work,
the trends of changes in the species composition and environmental characteristics of urban flora
depending on the degree of anthropogenic pressure - technogenic pollution in different regions of
Aktau were determined.

Field research was carried out using the route method. The method of A. K. Skvortsov was
used to collect the herbarium [8]. A comparative morphological geographical method was used to
determine taxa. "Flora of the USSR" (1933-1954), " Flora of Kazakhstan "(1956-1966)," Plant
Identifier of Central Asia "(1968-1993)," lllustrated plant identifier of Kazakhstan "(1969-1972),"
Vascular plants of the USSR", "State plant Cadastre of South Kazakhstan region” . Book one.
“Summary of species of higher vascular plants”, State Cadaster of plants of South Kazakhstan
region. Red book. Wild rare and endangered plant speciesy.

When classifying the urban flora of Aktau, the system of A. Engler was used [9-10].

Based on the works of E. P. Korovin, R. V. Kamelin, N. H. Karmysheva, M. S. Baitenov
and I. O. Baitulin, the floral composition and classification of plants were carried out.

The species composition of isolated plants and the influence of anthropogenic factors on
urban flora was studied using the Sukachev method [11-12]. This information was used to compare
and determine the species composition and degree of contamination of areas.

In the course of research route and field work, herbarium materials collected by the authors
were used, as well as herbarium materials of the Mangyshlak experimental Botanical garden

Results of the study

In the urban environment, the species composition of introduced and acclimatised plants is
of great importance. In this regard, we conducted an inventory of introduced species and identified
their promising species.

Based on the materials of a detailed survey of the green devices of city and localities in the
Mangystau region developed assortment of the most perspective taxa the composition of collection
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plantings, effective use of the collection fund of the MEBG in garden and park construction was
assessed.

During the 45-year period of introduction research, the Botanical garden has created a
unique collection of plant gene pool for arid conditions in Kazakhstan, including 1270 taxa from
250 genera from 88 families, including: - coniferous-53 taxa; - deciduous-309; — climbing — 60; -
fruit and berry-127; — natural flora — 95 taxa;—flower and decorative — 487; — roses — 146 varieties.
The assortment that is promising for the implementation of green construction and
phytomelioration includes 382 of the most decorative and biologically stable taxa, including 281
tree-shrub and 101 flower introducers.

Total of 98 species, varieties and forms of ornamental plants were identified in the surveyed
green devices, including 11 — coniferous, 59 — non — district — deciduous, 1 — climbing, 7 — varietal
roses and 15-flower-decorative (Table 4).

The most common in single, linear and group plantings among coniferous introducers are
Eastern biota (Platycladus orientalis (L.) Franco) — - 11.6% of the total and juniper virginiana
(Juniperus virginiana L.) — 7.7%; among deciduous trees - dwarf elm (Ulmus pumila L.) - 28.1%
and tree of heaven (Ailanthus altissima (Mill.) 16.9 per cent, among the deciduous shrubs — the
Thunberg barberry (Berberis thunbergii DC.)- 2.3% and common privet (Ligustrum vulgare L.) -
1.1%. The latter species is also noticeably dominant in green hedges, gaining together with the
dwarf elm more than 80% of their quantitative composition (53.7 and 29.5%, respectively).

Table 4 - Evaluation of the effective use of the MEBG collection fund in landscape
gardening.

Section, section, Part of the Composition Imp_lemented In percentage
. : in the
morphological collection of of the . from the
X . practice of | from the
and systematic gene pool of perspective recommended
green gene pool
group MEBG assortment . range
construction
CONIFEROUS WOODY PLANTS:
- trees 34 12 9 26,5 75,0
- shrubs 11 4 2 18,2 50,0
TOTAL: 45 16 11 24,4 68,8
DECIDUOUS PLANT (DENDROIDAL):
- trees 127 74 32 25,2 43,2
- shrubs 194 130 27 13,9 20,8
TOTAL: 321 204 59 18,4 28,9
Including green 28 12 5 17.9 41,7
fences:
CLIMBING WOODY PLANTS (WOOD LIANAS)
Lianas 48 23 1 2,1 4,3
TOTAL: 48 23 1 2,1 4,3
ROSARIUM
Varietal roses 134 38 7 5,2 18,4
TOTAL: 134 38 7 5,2 18,4
FLOWER AND ORNAMENTAL PLANTS
- annual plant 117 51 10 8,5 19,6
- perennial plant 114 44 3 2,6 6,8
- biennial plant 15 2 0 0,0 0,0
- tuberous 27 4 2 7,4 50,0
TOTAL: 273 101 15 5,5 14,9

76



Nel (37)-2020 /11 2020, Vol.37, Nel

Section, section, Part of the Composition Imp.Iemented In percentage
morphological collection of of the n f[he from the
i : practice of | from the
and systematic gene pool of perspective recommended
group MEBG assortment green gene pool range
construction
LAWN PLANTS
Variety mixes 5
TOTAL: 5
IN TOTAL: 821 382 98 11,3 24,3

According to table 4, the overall degree of implementation of the collection gene pool of
the Botanical garden in the practice of green construction in Aktau is only 11.3%. This indicator
is not objective enough to confirm the success of the MEBG's introduction activities, since the
number of taxa actually used in landscaping should be compared with the range of recommended
ones as the most tolerant to the harsh conditions of the desert zone. In this case, the use of
decorative plants in green construction increases to 24.3, more than twice. The highest percentage
of implementation is observed for coniferous plants (68.8), deciduous trees (43.2) and deciduous
shrubs used for creating green fences (41.7).

It is necessary to activate the implementation of the assortment of wood lianas (4.3%),
varietal roses (18.4%) and flower and ornamental plants (14.9%) in the coming years. It is also
necessary to resume work on the introduction testing of various varieties of lawn grass mixtures.

According to the degree of anthropogenic pressure, the territory of Aktau is heterogeneous.
Based on the results of accounting for the species composition of urbanflora according to the
classical method of V. N. Sukachev, the bioindicative role of its species composition was revealed.
There was some regularity in direct proportion to the species composition of urbanology of the
degree of contamination. As pollution increases, the species composition of the city's flora
decreases. The dependence of the richness of the species composition of urbanflora on the degree
of pollution indicates its high bioindicative role, which is confirmed by the analysis of the flora

CONCLUSIONS

Analyzed systematic, ecological, biological structure of urban flora. It was found that the
share of representatives of anthropophytes (introduced, cultivated plants, weed-ruderal species) —
11.6 %. The species composition of urban flora is 10-15% poorer than the regional natural one.
An inventory of introduced species was carried out, and their promising species were identified.
The direct dependence of the species composition of urban flora on the degree of environmental
pollution was revealed. Marked high bioindicative role of flora of urban.
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Anparna. TexHOTeHJIK *oHe Oacka Jla IKOJOTHSUIBIK (akTopyap KelleHi OoMbIHIIA
AKOJIOTUSUIBIK aylaHjapra Tajljay >Kyprizuigl. YpOaHogiopaHblH TYPIIIK KYpaMbIH €CEIKe aily
HOTIKeNlepl OOMBIHIA OHBIH TYPJIK Kypambl OOHBIHIIA OMOMHAMKALMSIBIK POJ aHBIKTAJIbI.
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AnHoTanus. [IpoBeseH aHaIM3 HKOJOTHUYECKUX PallOHOB MO KOMIUIEKCY TEXHOTCHHBIX U
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BbISIBJIEHA OMOMHIUKAIIMOHHAS POJIb M0 €€ BHJIOBOMY COCTaBY. YCTAHOBJIEHa 3aKOHOMEPHOCTb
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ANALYSIS OF THE RELATIONSHIP BETWEEN THE PERFORMANCE
INDICATORS OF THE DEEP-WELL PUMPS AND FACTORS AFFECTING THEIR
OPERATION USING THE FUZZY CLUSTER ANALYSIS ALGORITHM

Karazhanova M.K.!, Efendiyev G.M.?
Caspian State University of Technologies and Engineering named after Sh. Yessenov,
Aktau, Kazakhstan
?Institute of Geology and Geophysics of Azerbaijan National Academy of Sciences,
Baku, Azerbaijan

Abstract.The present article is devoted to the results of the information analysis about the
operation of the deep-well pumps and the study of the relationship between factors that impact the
efficiency of the operation and performance indicators (inter-repair period, the pump delivery rate)
using the fuzzy cluster analysis algorithm. A preliminary review of the researches that were
collected to date has been performed. As a result of the analysis, the factors that impact the
efficiency of the pump in the concerned fields were identified. Attempts to establish a relationship
between the input and output variables have not yielded any results due to the presence of various
kinds of the uncertainties. In this regard, the data was the subject for the fuzzy cluster analysis,
with the help of which an attempt was made to gain the idea of the impact of the noted factors on
the performance indicators under the conditions of the uncertainty. As a result the relationship
between input and output variables was received, which can be expressed by the fuzzy rules “IF
..., THEN...”

Key words: water content, fluid consumption, inter-repair period, membership function,
fuzzy cluster analysis.

Introduction. One of the main tasks of the oil field practice is the evaluation of the impact
of the various factors on the performance indicators of the field operations and the acceptance of
the right technological decisions. The reliability of the evaluations and accepted decisions is
determined by how reliably selected input and output variables, and their values. There often
situations when in the presence of the same data, the essentially different results are obtained. To
find the specific formulations of these dependencies and parameters that describe them, in
particular, the methods of the statistical data processing are used and, finally, the real experimental
materials or the results of the field observations are replaced with the obtained dependencies. In
accordance with the adopted technology, the law obtained further in terms of the equation of
constraints between the influential factors and the performance indicators is transferred to the
studied facility. This path is often the source of the false conclusions, since in the most cases the
purpose and limitations statement when making the decision due to the multifactorial nature,
multicriteriality is fuzzy, in one word, all this requires the use of an corresponding instrument.

Review of the researches for the last few years. In the recent years, the attention of the
researches has been attracted by the problems connected with the operation of the deep-well pumps
in the complicated conditions, the causes of the failures and the associated decrease in the
productivity. The work [1] mainly considers the operation of the sucker-rod pump in the
complicated conditions, in particular, discusses the methods to increase the productivity of these
pumps. One of the factors complicating the operation of the pumps is the presence of the basic
sediments contained in the pumped liquid, which leads to the abrasive wear of the pumping
equipment elements, and, ultimately, to the complex accident events, failures. In the reviewed
work, an analysis of the data of the number and nature of the pump failures was carried out
depending on the category of wells. The main causes of the failures are established; in particular,
wear of the plunger pair, the poor manufacturing quality, and the influence of the operational
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factors. The reliability characteristics were obtained in the form of the dependence of the failure
rate of a plunger-cylinder pair on its operation time and the probability of the failure-free operation,
and also the factors that determines the time of the first failure were identified (water content, the
presence of the sand and the elements causing corrosion, the pumping speed, suspension depth)
[1]. The dependence of the technical resource of the pump on the conditions of the oil production
region is obtained: for the low water-producing wells (it is up to 50%), the resource is determined
by the wear of the plunger-cylinder pair, which depends on viscosity, resin content, etc., with a
high water content — the formation water salinity.

As the result of the analysis, depending on the operating conditions, it was found that the
maximum rate of the pump failure is observed in the high rate wells at 5 ... 7 pumping, and in the
marginal wells - 5.5 ... 8. If the number of the pumping is more than 6, with its increase, the failure
density decreases at any well flow rates. In the marginal wells with a number of pumping of 6 ...
9, the failure density increases. It was also concluded that the operation of the sucker-rod pumps
is unreasonable when the viscosity of the produced fluid is less than 100 mm?/sec. In addition, it
was found that the pump-setting depth affects the density of the failures distribution. The failure
density increases with the increasing setting depth up to 1100 m of the inserted pumps and up to
650 m of the tubing pumps [1]. The results of these researches under the additions and
generalizations can allow the construction of the multi factor models of the reliability
characteristics using them in the decision making.

One of the serious problems in this case is the classification and clustering of a large
amount of the information. To solve such problems in the fields’ development and making the
decisions, the fuzzy sets theory has been successfully applied recently. The fuzziness [2] is
considered as the situation that occurred due to the physical and linguistic uncertainty. As the
author notes, the information on the geological and technical system is limited and does not
completely cover the entire system. In addition, the inaccuracy of the measurements and their
subsequent interpretation “contribute” to the physical uncertainty of the quantitative evaluations.
The linguistic uncertainty of the qualitative parameters is due to the multiplicity and ambiguity of
the meanings and relationships in the languages of the specialists and experts [2]. In the noted
work, it is believed that the quantitative and qualitative characteristics of the complex geological
and technical system are fuzzy. In this regard, the author explores lift methods of the virtual field.
According to the work [3], a fuzzy situation can be of three types. In a fuzzy situation of the first
type, alternatives from the set Q are fuzzily described, that is, the properties of the alternatives can
only be evaluated at the qualitative level, linguistically, in words. Such evaluation may include the
words “good”, “bad”, “fast”, etc. The task of the making the decision in this situation is to choose
from the set Q the best alternative [3, 4].

In the recent years, the serious attention is paid the modeling, which was added to the
standard decision analysis approach [5]. The risk analysis based on the Monte Carlo simulation
method is a method by which risk and uncertainty are described using the probability distributions.
Arbitrary selection in the distributions performed perhaps thousands or more times, allows creating
the consistent scenarios. The researches’ results of the decision making under the fuzzy conditions
in the oil field practice are shown in the works [6-8]. In the work [8], the selection of the
operational facilities based on the theory of fuzzy sets is considered. It should be noted that the oil
deposit is not a clear and well defined facility, and the screening criteria are a logical generalization
of the expert evaluation. The first step is an approximate description of the parameters using the
linguistic variables (for example, the collector is evaluated as “poor-porous”, “mesoporous” and
“highly porous”). At the second step, on the basis of the expert knowledge, the function of
belonging to the fuzzy set “operational facility” (“faulty”, “very poor”, “poor”, “satisfactory”,
“good”, “very good”, “excellent”) is built. In the third step, the rules (R) for the identifying the
production facility (PF) are formulated, for example: R1 = "If the difference in the formation depth
is insignificant, then the formation will represent a good PF", R2 = "If the geological factors (GF)
are good and technological factors (TF) are good, then PF is good, "etc. The advantages of using
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the theory of fuzzy sets in solving the problems of the control and monitoring of the processes of
the exploitation of the oil and gas fields under the conditions of the uncertainty are shown in the
work. The calculation algorithms are given, and the results, obtained under the working with fuzzy
values, are shown on the real and hypothetical data. The fuzzy logic and its potential use in solving
the problems associated with the petroleum engineering are shown in the works [7,8]. The most
successful use of the intelligent systems, especially when solving the technical tasks, was achieved
through the use of the various intelligent tools. As shown in the work [8], the expert systems are
the artificial intelligence tools that store and implement the expert opinions, methods and rules to
achieve the accurate system results. Fuzzy Petroleum Prediction (FPP) was developed as an expert
system using the expert knowledge, analysis of the oil wells data and redistribution of the oil fields.
The data necessary for its use were selected from the various sources. Five factors were used to
predict the oil quality: temperature, pressure, raw oil density, gravity, and gas composition. FPP
was used for thirty wells in the Daging oil field (China).

As noted in the work [9], according to the survey conducted among the oil and gas
companies in Ghana, the most managers use the maximax, minimal losses, and the expected value
when making the decision under the conditions of the risk and uncertainty. But the quantitative
evaluation of the uncertainty is not the goal in itself; eliminating or even reducing uncertainty is
also not the goal. It is wrong to assume that the uncertainty is reduced by simply modeling it, and
more information is simply required to make the right decision [10]. Rather, the goal is to make
the right decision, which in many cases requires the evaluation of the corresponding uncertainties.
The oil and gas industry has long lost the sight of this goal, aiming to provide the persons who
make the decisions a deeper understanding of the possible results arising from the important
decisions [11]. In the woks [12], the methods used to evaluate the underground risks and
extensional uncertainty within the life cycle of the exploration and production operations are
considered. Although probabilistic methods are necessary for the making the decision, it has been
shown that they have limitations that should be understood.

In the work [13], the fuzzy logic is used in the problems of analytical modeling of the
enhanced oil recovery methods. Planning the use of the enhanced oil recovery methods is a
complex task requiring an integrated approach to its decision. Without optimizing the conditions
for choosing the technologies for the implementation at a particular site, it is impossible to fully
realize the capabilities of the enhanced oil recovery methods (EORM). To overcome the problems
that arise when using the strict limits of the methods applications, it is proposed to use the fuzzy
logic and classify the formation facilities as the type of the fuzzy environment, and solving the
problem of choosing EORM to the decision making in the fuzzy environment. Using the theory of
the fuzzy sets, such the categorical definitions as “very good” or “very bad” can be quantitatively
evaluated, which is especially important in choosing the method of the impact [8]. One of the
reasons of the degradation factor is the presence of the basic sediments. To choose the most effective
method of the protection against the basic sediments, it is necessary to have an idea of the structure
and origin of the precipitation, the quantitative composition and the size of their constituent particles.
In this regard, the analysis of the basic sediments taken from the wells of the Karakuduk, Karazhanbas
and Kumkol fields was performed. The solid inclusions extracted from the samples were studied by
the X-ray diffraction method using a general-purpose X-ray diffractometer Rigaku Miniflex-600 [14].
The comprehensive analysis of the chemical composition and the particle size of the basic
sediments from the production of the development wells, allows establishing the presence of
deposits of different nature and particle sizes. This information can be useful in the development
of the appropriate measures to fight the wear of the working units of the pumps [14].

In general, the analysis of the collected researches showed the possibility of solving the
problems, in particular, the problems of modeling, decision making, classification of the facilities,
etc. using the fuzzy set theory.

Analysis of the various factors impact on the performance indicators of the down hole
pumping equipment.
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As it is known the main problem under the well performance in the complicated conditions
is the degradation factor of the reliability indicators, which in turn influences the technical and
economic indicators in general. The number of factors, both geological and technical and
technological, influences the operation of the pumps. Geological factors (the gas, water, deposits
of salts, paraffin, basic sediments, etc.) describes first of all the reservoir conditions. Another group
of factors are associated with the design of the well or pump (the diameters of the production
casing, curvature of the well, units and parts of the pump, etc.). Naturally all the factors can be
divided into the factors with the positive and negative impact on the well performance. The water
impact on the pump starts almost from the beginning of the well. The appearance of the formation
water in oil is one of the main reasons that worsen well performance. The appearance of the
formation water leads to the number of complications during operation. The composition of the
oil also affects the operation of the pump. Because of the active emulsifiers-asphaltene, as well as
resins in the oil content, it is emulsive, which is also contributed by the clay and sand falling from
the surface or from the formation. The impact of all the factors that take place is in an ambivalent
manner, and therefore, establishing it by the statistical means is difficult, often impossible. In such
cases, the use of the theory of fuzzy sets allows establishing the sought-for relationship. To
establish the relationship between the pump performance indicators and the relevant factors that
describe the well operating conditions, the operating conditions are classified according to the
several criteria using a fuzzy cluster analysis program. The characteristics used for the clustering
were the water content, fluid rate, content of the basic sediments and productivity factors (the input
variables) for the Karazhanbas field was selected, the inter-repair period and the delivery
coefficient were taken as the output variables.

The tasks in this simulation attract the interest of the specialists involved in the oil field
practice. One of the most important results when studying the operation of the pumps during the
field operation is the determination of the delivery coefficient and the inter-repair period. By the
implementing of the fuzzy cluster analysis program, homogeneous groups of data clusters were
obtained, the results of the noted clustering are given in [4,14].

Table 1 shows the mutual correspondence of the input and output variables.

Table 1. The mutual correspondence of the input and output variables (the inter-repair
period, the delivery rate).

: - Basic Inter-repair
Water content Fluid rate, | Productivity factor, sediments, period, Delivery rate
MPa t/day, MPa
% days.
low low low high low low
low middle middle
middle low high high high
high high high high high high
g low middle high high

Conclusion. The analysis of the research results has shown that the number of factors
impact the performance indicators of the wells; many of them negatively affect the operation of
the well equipment and overall performance indicators, and therefore attract the attention of the
researchers. As the result of the analysis of the deep well pump failures causes, the factors were
established that impact the pump efficiency in the considered fields, which were subjected to the
fuzzy cluster analysis, allowed to get an idea of the impact of the noted factors on the performance
indicators under the conditions of the uncertainty. As the brief review above shows, the tasks in such
formulation attract the interest of the specialists involved in the oil field theory and practice.

The performed cluster analysis allows providing the qualitative evaluation of the impact of
the mentioned factors on the delivery rate and the inter-repair period. For example, according to
the table 1, if the water content, rate and productivity factor are low, the content of the basic
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sediments is high, then the inter-repair period and the delivery rate will be low [4,14]. Thus, the
results of the analysis allow formulating the fuzzy rules on the principle of "if ... then ..."
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Anaarna. Makana YHFBIMAIBIK TEPEH COpaITap IbIH KYMBICHI TYPaJibl aKIIapaTThl TAIIAY
HOTHKEJICPIHE KOHE Maijallany THIMILUTITT MEH )KYMBIC KOPCETKIIITEpiHe dcep eTeTiH dhaKkTopiap
(>KkeHJey apaliblK KE€3€H, COpaNThIH OHIMJILIIT) apachlHIaFrbl OalIaHbICThI aHBIK eMec KiIacTepi
Tajjay ajJropuTMIH KOJIIaHy apKbUIbl 3epTTEyre apHajifaH. byriHri KyH1 )KUHaAIFaH 3epTTeyiepre
JIBIH-aJIa TIONY JKacaiabl. Tangay HOTHDKECIHIE THICTI ydacKeseple COpanThlH THIMAUIITIHE
ocep ereTiH (akTopnap aHbIKTangbel. Kipic >koHE MIBIFBIC ailHBIMATBUIAPBIHBIH apachbIHAAFb
OailIlaHBICTBI OpHATYFa TBIPBICY Op TYPJi OENricCi3miKTepiH OONyblHA OaIAHBICTHI HOTHIKE
O0epmeni. Ocbifan OaillaHBICTBI, aHBIK €MeC KJIACTEpIiK TalJay TaKbIphIObl allbIH/BI, OHBIH
KOMeTiMeH OeNrici3iK argalblHIa KepceTUIreH (GakTopiapAblH THIMIUTIK KOpPCETKIIITepiHe
acepi TypaJsibl TYCIHIK alyFa TaJIbIHBIC Jkacalibl. HoTHKeCiHIE Kipic )KOHE IIBIFBIC alfHBIMAJIBLIAP
apaceinaarsl Oaitnaneic ansiHabl, oHBl «ET'EP ..., OHJIA ...» nereH aHbIK emec epexenepMeH
Oinmipyre 6oyasbl.

Tyiinai ce3aep: CyInslH Meiepi, CYHBIKTBIKTBIH IIBIFBIHBI, JKOHICY apablK KE3CH,
MYIIETiK QYHKIUSICHI, aHBIK €EMeC KJIACTEPIIIK Tauiay.

AHAJIN3 OTHOIEHUM MEXIY MOKA3ATEJISIMUA D®PEKTUBHOCTH
FJIYBUHHBIX HACOCOB U ®AKTOPOB, BJIUAIOLINX HA UX PABOTY C
HUCIOJIb30BAHUEM AJITOPUTMA AHAJIN3A HEUETKOI'O KJIACTEPA

KapaxxanoBa M.K. - Kacnwuiickuii ToCylapCTBEHHbIH YHHUBEPCUTET TEXHOJIOTMM U
nmwknaupuara uM. L. Ecenona, Akray, KazaxcraH.

O¢dennues I'. M. - Hatmonanbnast Akanemusi Hayk AzepOaiimkana, MHCTUTYT reosioruu u
reo¢pusuku, baky, AzepOaiimxaH.

AnHoTanus. Hacrosias crtaThsi mocBsieHa pe3yabraTaM HHHOPMAIIMOHHOTO aHAIH3a O
paboTe TIIyOMHHBIX HAaCOCOB M M3YYEHHUIO B3aMMOCBSI3M MEXIY (PaKTOpaMu, BIHMAIOIUMH Ha
3¢ (heKTUBHOCTh PabOThl, W TMOKa3aTeNsIMU MPOU3BOJUTENILHOCTH (MEXPEMOHTHBIA TEPHUO/,
MPOM3BOUTENFHOCT HACOCA) WCHOJB3YSd QJITOPUTM HEYETKOTO KJIACTEPHOTO aHAIIN3a.
[TpenBapuTenbHbIi 0030p UCCIIEIOBAHUI, KOTOPBIE OBLITH COOpPaHBI 10 HACTOSIIIETO BPEeMEHH, OBLIT
BHITIOJIHEH. B pe3ynbrare aHanmu3a ObUTM OIpeAesieHbl (aKTOpbl, KOTOPBIE BIMSIOT Ha
3¢ (HeKTUBHOCTh HAacoca B COOTBETCTBYIOIIUX oOiacTsaX. [[OMBITKM YCTaHOBUTH B3aMMOCBS3b
MEXTy BXOJHBIMHU M BBIXOJHBIMH ITEPEMEHHBIMHU HE JIajl HUKAKUX PE3yIbTaTOB M3-32 HAIHUUS
pa3IMYHBIX BHJIOB HEOMpeaeleHHOCTel. B CBsI3u ¢ 3TUM AaHHBIE ObUIM MPEAMETOM HEYETKOTrO
KJIACTEPHOTO aHajHM3a, C IOMOIIBI0 KOTOPOro OblIa TPEANPUHATA IOMBITKA TOJXYYUTh
MPEJICTaBICHUE O BIUSHUM OTMEUEHHBIX (PAKTOPOB Ha MoKazaTenu 3(PpPEeKTUBHOCTU B YCIOBHUAX
HEOlpeeNIeHHOCTH. B pesynbrate ObUTa TOMYYEeHA CBSI3b MEXAY BXOJHBIMH U BBIXOJHBIMH
MEPEMEHHBIMH, KOTOpasi MOKET ObITh BeIpakeHa HeueTkumu npaBuiamu «ECJIN ..., TO ...»

KiroueBble cjioBa: coiepkaHWe BOJBI, PacXoj] KUAKOCTH, MEKPEMOHTHBIM IEPHOI,
(GYHKIS PUHAJICKHOCTH, aHATTN3 HEYETKUX KIAcTEePOB.
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