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«XUMUS» CEKUNSICHI Beenenue
Heds mpencrasnser co6oil cMeCh OKOJNO THICAYU HUHIMBUIYATBHBIX
BEIIECTB, M3 KOTOPHIX 0OJIBIIAS YACTh KUAKHE YIIIEBOIAOPOILI U TETEPOATOMHbIE

MPHTU 61.51.15 OpraHU4YC€CKHUEC COCIUHCHUS. OcranbHble KOMOOHEHTEI 3TO PaCcTBOPCHHLIC
YIJICBOAOPOAHBIC I'a3bl, BOJAAa, MUHEPAJIbHBIC COJIN, pPACTBOPLI coJieit OpPraHn4eCKux
https://doi.org/10.48081/YGTD3586 KHCJIOT, MEXaHHMECKHE IIPHMECH.

Hap;my C yIJIeBo0poJaMHu B COCTaB HC(I)TI/I BXOJMAT BE€IIECTBA, COACPIKAIINC

*3_ )K_ PaXUMOSa, K_ X_ )Kanapea3UHOBa NPUMECHBIC aTOMBI. OHu MpeACTaBJICHBI CEPOCOACPKAIIUMU — CEPOBOJAOPOA,
TOpaﬁFblpOB YHHUBEPCHUTET, MCpKaIlTaHbl, MOHO- U HI/ICYJII)(I)I/I)IBI, TI/IO(i)CHI)I nu TI/IO(i)aHLI, TIOJIUIIUKIINYECKUEC U
Pecny6nm<a Ka3ax0TaH, r. HaBnouap. T.I1.; a30TCOACPKANUMHU — NPECUMYIIECTBECHHO IT'OMOJIOI' NUPUIUHA, XUHOJINHA,
HHOoJ1a, Kap6a3ona Hu T. A.; KUCIIOPOACOACPKAIIIUMHU — Ha(i)TeHOBBIe KHUCJIOTHI,

nPMMECM CbIPOMv HE¢ TM, B”MH’OLLIME (bCHOJ'H)I; XJIOPCOACPIKAIIUMU MeTaJ'IJ'{'OCOﬂep)KaIHI/IMI/I " JpyrumMun COCZ[I:IHCHI/IHMI/I.
HA nPOLlECCbI HE¢TE"EPEPAEOTKM O,HHI/IM N3 BAXKHBIX ITOKAa3aTCJICnu Heq)TI/I SABJIACTCA HAJIMYNC B HEU BPCIHBIX

Kak NPUPOJHBIX, TAK U TEXHOTEHHBIX PUMECEH, KOTOPBIE BAMSIOT HE TOJIBKO HA
Ka4eCTBO MOJTYYCHHBIX HETEIPOYKTOB, HO U SBIIIOTCS UCTOYHUKAMU KOPPO3UH
METaJUIOB M OTJIOKCHHUU B TEXHOJOTHYCCKOM O00OPYIOBAaHUHU U OTPABIICHHUS
KaTaju3aTOpOB TEXHOJIOTUYECKUX MPOLIECCOB.

Marepuajibl 1 METOABI

K mpupomHBIM mpUMeECSM, HETATHBHO BIHSIONUM Ha 00OpYIOBaHMCE,
KaTaJIu3aToOphl M TexHoJorudeckue nporeccehl HII3, kauecTBO HehTH H
HE(TETPOYKTOB OTHOCSTCS:

a) A30TcoepXkKallie COCTUHCHUS OKa3bIBAIOT HETAaTHBHOC BIIMSHHC Ha
KaTaju3aTophl, MPUBOJIAT K 3arpsI3HEHUIO Ta30B OKCUIaMH a30Ta.

0) Kucnopojaconepxaniie CoOeIUHCHHs, MIPUCYTCTBYIOIKUE B HEPTU B
BHJIE IPUPOAHBIX MPUMEceH OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE Ha KOPPO3UIO
METAJUIOB 000PYIOBaHUsI, OTPABICHUE KAaTaIM3aTOPOB OCOOCHHO B KOMILICKCE
C a30TCOJCPKAIMUMHU COCTUHCHUSIMHA M TEPMOOKUCIHUTEIBHYIO CTAOMIFHOCTh
TOBapHBIX HEPTECTIPOIYKTOB.

B) Cepocojepxaniue COCIUHEHUS, KOTOPHIC SIBISIOTCS HCTOYHUKOM
CEPOBOJIOPOIHOM KOPPO3UH, UX HATTMYUE YXY/IIIACT KA4eCTBO HEPTEIIPOAYKTOB,
B IpoIiecce nmepepaboTKH He()TH MOTYT OTPABIIAThH KaTaTH3aTOPBL.

r) Xiopconaepkaliue KOMIOHEHTBI: XJIOPHUCTBIE COJIM BBI3BIBAIOT
XJIOPUCTOBOJIOPOJHYIO KOPPO3HUIO MeTalljia, OTPaBISIIOT KaTalu3aTophl;
XJIOPOPTaHUYECKHE COCJAUHEHHUS SIBIAIOTCS SAaMH AJs KaTalu3aTOpOB
pubOpMHHTa, THIPOKPEKHUHTA, THUAPOOYHCTKH.

1) MeTamiocoaepskaniue COeIMHEHHUS.

A3zoTcoaepikalue COeAUHEHUs] COCPEJOTauYuBaIOTCS B OCHOBHOM B
BBICOKOKUIISIIUX (PpaKIUsIX He(PTH, B YaCTHOCTHU B TSDKENBIX ocTaTkax. CpemHee
cojJiepkaHue a3ota B Hehtu cocTapmset mopsaka 0,02—0,56 %, noxozast uHoT/Aa 110

B oannoti cmamve npedcmaenen snemeHmublil cocmas coipoli Heghmu.
Karx useecmmo, napsoy c yeneooopooamu 8 cocmae negmu 6xo0sm seujecmsad,
cooepaicawue npumecHvle amomvl. B cmamve npueooumcs kpamras
XAPAKMEPUCIUKA npumeceti, Komopule MO2Yyn COOEPICANBbCS 8 Colpoll He@mu.
B nocneonee epems 6 ceszu ¢ pocmom npoyeccos 2iyboKoll nepepabomxu
Heghmu, a makdice 808NeUeHUEM 8 NPOYecchbl Hedhmenepepabomru Hegpmetl,
boz2amulx HeyerepoOOPOOHbIMU KOMIOHEHMAMY, 6ce Donbuiee 3HAUeHUe
npuobpemarom peuienue npodiem, C8A3AHHBIX C HATUYUEM Npumecel 6
Hepmsnom cvipve. H3-3a npucymcmeust 5mux KOMROHEHNO8 3HAYUMETbHO
OCTOACHACTNCSL MEXHONLO02USL NEPEPADOMKIL, CHUNCAIOMCSL CPOK OeticmEus.
U CeNeKmuUBHOCHb KAMAIU3amopos, YXyouaiomes IKCRIYamayuouHble
Xapaxmepucmuky noayiaemvlx npooykmos. B cmamwve npedcmagneH
nepeuenb npumecell 8 Heqpmu, GIUSIOWUX HA MEXHONIOSUYECKUEe NPOYECCyl
u 0060pyoosaHue Hepmenepepadbamvli8aioOUux 3460006, C YKA3AHUECM UX
OCHOBHBIX (PUBUKO-XUMUHECKUX XAPAKIMEPUCIUK U BOZMOIICHO20 B030€tCMBUSL
Ha npoyeccwl Hegpmenepepabomku. B cmamve 6 kauecmee npumepos Oviiu
VKA3aHbl OanHble 00 dJIeMEHMHOM COCMAge CblpOll Heghmu pa3iuiHbIX
mecmopoxcoenuti Kazaxcmana, Poccuu, cmpan CHI u 0p. B pesynomamax
U 06CcyHcOeHUU Cmamvlt MONCHO O3HAKOMUMNBCSL C PUIUKO-XUMUYECKOLL
Xapaxmepucmuxol Heghmu, UCHOL3YEMOUL HA Hepmenepepabamulearouem
3aso0e 2. [lasnooapa.

Knrouesvie cnosa: cvipasi negpmo, npumecu negpmu, cepocooeporcauyue
npuMect, azomcooepaicauyue NPUMeCU, KUCI0po0cooepiucawyue CoeOuHeHus,
Memaniocooepicamue coeOUHeHUsl.
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1,7 %. A30THCTBIE COEANHEHNSI JOBOJIBHO CTAOWIIBHBI M HE OKa3bIBAIOT 3aMETHOTO
BIWSHUSA Ha 3KCIUTyaTallMOHHBIE XapaKTEePUCTHKH HedTrenponykTos. Con
OTpHUIaTENIFHBIE KauecTBa OHH INPOSBIIOT HAa ATaIe NMepepaboTKH HE(TIHOTO
CBIPBSl — CHIXKAIOT aKTHBHOCTh KaTaJM3aTOPOB, BBI3BIBAIOT CMOJIOOOpAa30BaHNE
U TIOTEMHEHHE HeTenpoayKToB. B yacTHOCTH, a30TcomepKaline COeqMHEHUS
CYIIECTBEHHO OTPABIIAIOT KaTaJIM3aTOPHI IpoIlecca TMAPOKpeKuHra. B mporeccax
THIPOOYUCTKU a30TCOAEPIKAIINE COSANHEHNUS IPEBPAIAIOTCS B YIIICBOAOPOIBI
n aMMHak. Bee a3oTcomepxamue COeAMHEHHUA, cojeprKamuecs B HehTH U
He(TENpOIyKTax NENAT Ha ABE Ipynmbl: a3oTucTeie ocHoBaHus (30—40 % ot
CYMMBI BCEX a30THCTBIX COEJUHEHHUH) M HEUTPaJIbHBIC a30TUCTHIE COeAMHEHHM [ 1].

Kucnopon B octarounsix HeTAHBIX (Ppakiusax IpeacTaBicH B (Gopme
TUIPOKCHIBHBIX ((DEeHOTBHBIX, CHUPTOBEIX), KapOOKCUIBHBIX, d(QUPHBIX
(TIpOCTHIX, CIIOXKHBIX JIAKTOHHBIX), KapOOHUIBHBIX (KETOHHBIX, XHHOHHBIX)
rpynn ¥ QypaHOBBIX nUKIOB. Kpome Toro, B HE(TSIX MOTYT IPHUCYTCTBOBATh
OTHOOCHOBHBIE KapOOHOBBIE MJIH Ha(TEHOBBIE KHCIOTHI, COJEpPIKAIINe
5- u 6-ujeHHBbIe HACHINIEHHbIe UKJIL B KomuuecTBe oT 0,01 mo 2-3 %
Macc. 3HAYUTENBHOE CoJep)KaHHe HA(TEHOBBIX KHCIOT HAXOAWUTCS B He(TH
Azepbaiimkana, rora Poccun [2].

Cepa siBisieTcst HanboJee pacpoCTpaHEHHBIM T€TEPO3IIEMEHTOM B HE(TIX
u Heprenpoaykrax. ConepkaHue ee B He(TAX KOJEOIETCs OT COTHIX IOJeH 10
5-6 % macc., pexe o 14 % macc. [1].

Huskum conepxaHHEM cepbl XapakTEepU3yITCsS HEPTH CIEeAYIOIMHUX
MectopoxkaeHuit: Ozekcyarckoe (0,1 %), Cypaxanckoe (baky, 0,05 %),
V3enbsckoe (Manrsinuiak, 0,25 %), Koryp-Tene (Typkmenus, 0,27 %), Peuanikoe
(benopyccwus, 0,32 %) n Caxanuackoe (0,33-0,5 %). borarsl cepocoaepskanuMu
coenuHeHUAMU HeQTH Ypano-IloBoskes u Cubupu: KOTMYECTBO CEPHI B
Apnanckoit Hegtr nocturaet 1o 3,0 % macc., a B Ycrh-bansikekoit — 1o 1,8 %
macc. [3].

U3 tabmunst 1 [4] MOXKHO yBHIETH, 9TO HAMOOJNBIIMUMH 3HAYCHHUIMU
cepsl obmagator copt Kuwait, Fateh, Kirkuk co 3mauenusmu 6omnee 2,0 %.
HanMeHpIIMMH 3HAYEHHUSAMH COAEPXKAHUS CEPHl U3 NMPEIOKCHHBIX HIKE
obmanaroT copta Minas, Saharan Blend.

MaccoBast 105 cepsl SBISETCS MOKa3aTeleM, KOTOPBIH oIpenenseT
Ka4eCTBO M CTOMMOCTH He(TH. bospIioe KOMM4IecTBO cepsl B HE(YTH MOBHIILIAET
pacxozbl Ha TPAHCIIOPTUPOBKY, YCIOXKHACT epepadOTKy M yXyAIIaeT KayecTBO
He(TENPOIYKTOB, BEI3BIBAsI KOPPO3HUIO alllIapaToB U 000pyaoBaHU [S].

Bectuuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 2. 2021

Tabnmma 1 — ComeprkaHue cepbl B HEPTH pa3HBIX MapoK

Crpana/copt Copt ITnotHOCTB, API S, %
Abu Dhabi Murban 39,6 0,79
Algeria Saharan Blend 45 0,1

Angola Cabinda 32,8 0,12
Dubai Fateh 30,4 2,13
Indonesia Minas 34,5 0,08
Iran Heavy 29,5 1,99
Iraq Kirkuk 33,6 2,06
Kuwait Kuwait 30,5 2,55
Libya Es Sider 36,2 0,44
Nigeria Bonny Light 33,6 0,14
Qatar Durhan 41,1 1,22

Xiopcozaepskamne KOMIOHEHTHL. [IpupoHbIe mprMecH XJI0pCoaeprKaliux
COCIMHEHUH NPEICTABICHB B OCHOBHOM XJOPUCTBIMHU COJSIMH, KOTOpBIE
JOCTaTOYHO 3(PPEKTUBHO YAAIAIOTCS 10 3—5 Mr/aM® Ha cTaaud MOJATOTOBKH
HedTr. MaccoBasi KOHIEHTPAIHS XJIOPHCTHIX COJIEH COTJIACHO TEXHOJIOTHYECKOMY
peryIaMeHTy yCTaHOBKH 3JIEKTPOOOECCONMBAHUS U 00€3BOXHBAHUSA HEPTH
cocrasiszeT He 6osee 100 mr/am® [6].

[MpupomHsle xyopopraHndeckre coeanHeHns. CocpenoTOUYEeHB! TTIaBHBIM
00pa3oM B acanbTO-CMOJIIUCTON YacTH He(TH. XJITOPOPTraHNIECKHE COEANHEHHUS
BBI3BIBAIOT CHIIBHYIO KOPPO3HIO BEI3BIBAET B IPUCYTCTBHUH CEPOBOJOPOA. ABTOPHI
[7] nmoka3zanu, 94TO CKOPOCTh CEPOBOJOPOIHON KOPPO3HH B OTCYTCTBHH XJIOpa
cocrapstet 0,01 Mm/roz, a B mpucyTcTBUM H,S CKOPOCTE KOPPO3HH YBETMIMBAETCS
B 100 pas.

Merannoconepxaiiye coenHeHns. B HacTosmee Bpemst B He(hTH Hal1eHO
6onee 30 pa3mHMUHBIX METAJUIOB, TJIABHBIM 00pa30M IIEPEMEHHON BaJEHTHOCTH
(V,Ni, Fe, Mo, Co, W, Cr, Cu, Mn, Pd, Ca, Ag, Ti). Fx obmee comepkaHue peaKo
npesbimaet 0,02-0,03 % (macc.). Masast KOHIEHTpaIHs 3aTPyAHSET OTpeeIeHIe
CTPOCHHMS COETMHEHHH, B COCTaB KOTOPBIX BXOJST TH JIEMEHTHI [2].

ConeprkaHne METIIIOB B PA3IMYHBIX COPTax TOBAPHOH HE()TH MPUBEICHO HA
pucynkax 1,2 [8]. Cpemu METaIOB, IPUCYTCTBYIOMINX B HE()TH, 0OCOOCHHYIO POITh
UTPAIOT HUKEJb U BaHA/IWH, HaXoAdmuecs B He()TH B KOHLICHTPAIMAX OOJIBIINX,
YeM MTPOUHNE METaJUIBI, 32 HCKIIIOYEHHEM PUMECEH U3 COITy TCTBYIOIINX COJIEH (B
OCHOBHOM XJIOPHIOB IEJIOYHBIX 1 IIEJIOYHO-3EMETBHBIX METAIIOB) U TIPOAYKTOB
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Koppo3un 00opyoBaHUs 10ObMU U TpaHcmopTa. Victouankom Ni u V B HEQTH
SIBIIICTCSI HATHBHASI OHoMaccca, U3 KOTopoit (hopMupoBaiach He()Th.

OTH MeTaulbl NPUCYTCTBYIOT B HE()TH B BHJAE Pa3IUYHBIX KJIacCOB
PaCTBOPHUMBIX COeNMHEHHH, IPEUMYIIIECTBEHHO TOPPUPHHOBOH CTPYKTYPHI [8].

a
=}
g 504
= 9090
S:
o = !
== 10
= = 8’8
= i
g 5
= Aiabip Iranian | Iranian .| Arabia = Oseber | Stattfor
= n Hea Light Urals | Kuwait nFicht d
6 Heavy vy & &
BV mr/kr | 69,8 68,2 5512 37,1 329 23,7 1,6 1.5
ENiMr/kr| 223 21,4 17,0 12,2 9,6 46 0,8 0,7

Pucynok 1 — CozeprkaHue METaIOB B COPTax TOBApHOH HeTH

Tpanuuuonnsiéi st Poccun sxcnoptHeid copt Urals xapakTepusyercs
CPEIHHUM COJICp)KaHUEM MeTa/UIoB, cyMMa Ni U V B ChIpoii He()TH COCTaBIsIeT
okoiso 50 mr/kr. CojepkaHue OCTAIBHBIX MPEACTABICHHBIX METAJJIOB JJIs
copra Urals xapakrepusyercs 3HaueHussMH OT 21-380 MKr/kr (pucyHOK 2).
MakcumasbHBIMH U3 IIPEICTAaBICHHBIX 3HAYSHUSIMU coziepkanust Ni v V B chipoid
HedTH obnamaet copta Arabian Heavy, Iranian Heavy.

g 6000

E 500,0

g 4000

253000

%EZO0,0

100,0

R = L
Arabia Iranian | Iranian .| Arabia | Oseber | Stattfor
1 Heavy | Light Unals: | Kuwait n Light g d
Heavy

B Znmr/kr | 500,0 | 499,0 | 412,0 | 380,0 | 420,0 | 2850 | 116,0 @ 213,0 |

Pucynox 2 — CozpeprkaHne METaJIOB B COPTaX TOBApHOH HEDTH

CopmeprkaHne METauIoB B He(pTH HeBennKo W penko npesbrmaet 0,05 %
Macc. (500 mr/kr) [2].
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B Tabiuie 2 npeacTaBlieHb! pe3yJIbTaThl OLPEICTICHUS COACPIKAHUS BaHaIU
B HeTH MecTtopoxkaeHuit 3amagHoro Kazaxcrana [9]. Hedtu Manrucrayckoii
00JTaCTH Pa3IMYHBIX MECTOPOXXACHUI XapaKTEePHU3YIOTCI KaK HauOOJIBIINM,
TaK ¥ HAaUMEHBIIUM COJEp)KaHHWEM BaHalus B HepTH. MHUHHMaJIbHBIM U3
MIPeICTaBICHHBIM 3HAYeHNEM BaHA/IWsA B CHIpON He(pTH Takxke o0namaeT HePTh C
Mectopoxkaerus Kapauaranak 3anamHo-KazaxctaHCKol 00macTH.

Tabmuma 2 — Pe3ynpTaTsl ompeneneHus COAEPXKaHU BaHAAWSA B HEPTH
MecTopokaernit 3amagaoro Kazaxcrana

Mecropoxaenus ‘ Coneprxanue, r/T Mecropoxaenust | Conepkanue, I/T
AKTIOOUMHCKAst 00J1aCTh Masnrucrayckas 001acTh
Bo3oba 50-120 Ces. Byzaun 100-300
CHHETBbHUKOBCKOE 5-50 Kapaxanbac 70-300
Kanaxon 1-10 Kanamkac 60-300
OcTtaHCyk 1-5 Becoba 70-140
Arpipayckast 00nacTb V3eHb 70-140
Kapaapna 40-70 Acap 0,5-5
Kymmerst 10-60 YKetri0aii 0,5-5
Bunroxan 5-40 HTuxup 0,1-1
Tenrus 0,1-1 TacOynar 0,1-1
3anagno—Ka3zaxcraHckas 001acThb Oiimarna 0,05-0,5
I'pemstunHCKOE 20-50 Ces. Kaparue 0,01-0,1
3am. TemaoBckoe 1-10 Vitmok 0,01-0,05
Kapavaranax 0,05-0,5 JKvtnHb 0,001-0,01

HecMmorpst Ha Manoe cojxepxaHue B HedTH, MeTallllocOoAepKalIue
COE/IMHEHUsI 3HAUMTENBHO BIIMSIOT Ha POLIECCHI €€ MepepadoTKH U JallbHenIIee
ucnonp3oBaHue HedrenpoaykToB. OHU SBISIOTCS KaTalW3aTOPHBIMH SJaMH,
OBICTPO /Ie3aKTUBUPYIOLIMMH [TPOMBIIIIEHHBIE KaTaJIM3aTOphl HeTenepepadoTKu
[2]. Okcuapl BaHaIUs BBI3BIBAIOT MHTEHCHUBHYIO KOPPO3HUIO aIlmaparypel
(BanamueBas kopposus) [8].

PesyabTaTtsl 1 00cyx1eHHe

B kauectBe mpruMmepa MOXHO PacCMOTPETh 3JEMEHTHBIH cocTaB HedTei
Pa3IUYHBIX MUPOBBIX MECTOPOXKJIEHUH C MoMoIIbIo pucyHka 3 [10].

[To conepxaHuio cepbl HaMOONBIIUM 3HAYEHHEM M3 IMPEACTaBICHHBIX
obnanaer HedTh YxTHHCKOrO MecTopokaeHus — 0,88 %. Hedrs Kamupopauiickoro
MECTOpOX/IeHHs o0iajaeT HauOOIbIIMM 3HaueHHeM a3ora B Hedru — 1,7 %.
CopepxxaHue Kuciopoja HaxonuTcs B npexaenax ot 0,49 % — 1,2 % nus
CypaxaHnckoro u KanuhopHUiCKOro MecTopoxIeHU COOTBETCTBEHHO.
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DJIeMeHTHBIIi cocTaB He()TH Pa3THYHBIX MeCTOPOKIeHHH

10 20 30 40 50 60 70 8 90 100
C H S N 0]
m Kanudopuutickoe (CLLA) 84 12,7 0,4 1,7 1,2
< mpR 85.34 14,14 0,03 0,49
(Azepbaiimxan)
B ['posuenckoe (P®) 85,95 13 0,14 0,07 0,74
B Vxtunckoe (P®) 85,3 12,46 0,88 0,14

PucyHok 3 — DneMeHTHBIN cocTaB He()TH Pa3InYHBIX MECTOPOXKICHUH

ITo nokazare:to — a30Ty B He(hTH MaKCHMaJIbHBIM U3 IIPEJICTABICHHBIX HIKE
3HaueHui obnanaer HepTh Kazaxcrana — Kenkusikckast HedTh, ciegomM HedTh
Kotyp-Tene u banaxanckas HedTs.

Jlanee MOXHO O3HAaKOMHTBHCS C COJEpXKAHUEM Cepbl U a3oTa B Hedrw,
no6biBaembix Ha Teppuropun CHI™ [11]. ITo Hedpru CHI', cornacno tabnuue 3,
MOYKHO YBHUJIETh, YTO HANOOJIBIIIMMH 3HAYEHHSIMH CEPBI B HE(DTH XapaKTepU3YIOTCs
Hedtn Poccum, Hanmenbimmu — Hedth AzepOaiimpkana

Ta6muna 3 — Coneprxanue cepbl u azora B Hetu CHI®

Conepxanue,%
Hedrs Ilnor- cepbl | a3oTa Cmon Acdanb-
HOCThI204 cepHo- TEHOB
KHCIIOTHBIX
Apnanckas (P®D) 0,8918 3,04 0,33 76 5,8
Kupnosckas (P®D) 0,8567 0,26 — 8 0,2
Pomanikunckas (PD) 0,862 1,61 0,17 34 4
Merwnonckas (P®) 0,856 1,1 0,15 21 1,13
Peunnikas (benapycn) 0,8393 0,09 18 0,11 2,6
Kenkuskckas (Kazaxcran) 0,9005 0,21 48 42 5,78
V3ennckas (Kazaxcran) 0,859 0,16 - 1,1 3,48
Tenrusckasi(Kazaxcran) 0,8159 0,12 4.4 0,09 0,6
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Banaxanckas 0,876 0,09 16 0,01 1,23
(AzepOaiimxan)

CypaxaHckas 0,8488 0,05 8 0 0,65
(Azepbaiimxan)

Koryp-Temne 0,858 0,14 28 0,7 2,76
(Typxmenucran)

He6ur—/ar 0,8887 0,15 32 0,87 3,1

(Typxmenucran)

Kax m3BectHo, [laBnogapckuii HepTemepepabdaTHIBAIOMMUNA 3aBOT
CIPOEKTHPOBaH Ha MepepaboTKy HEPTH 3amaJHO-CHOUPCKIX MECTOPOXKICHHM.
PaccmaTpuBas B KauecTBe CHIpbsl cMech 3amanHo-CHOMpCKoil HeTH, MOKHO
O3HAKOMHTECS ¢ (PU3UKO-XMMUYECKOH XapaKTEPUCTHKON CpeAHUX mpod 1o
mecsmaM. Jlarabie B3saTel ¢ 01.01.2020 r. mo 01.12.20 r. (Tabmuma 4) [12].

Tabnuma 4 — OU3NKO-XUMHUYIECKast XapakTepuCcTUKa HeTh

Tlepuon Inor- | Comepxa- | Comepxa- | Conmepxa- | Konnent- | Conep- Conepix-

HOCTh HUE HIE HIE pamus skauue | Hue V, mMr/

npu oOmreit MepKari- cepoBo- | xmopuc- | Ni, MI/Kr KT
200C, Ccephl, TaHOBOM | JOPOJHOM TBIX
Kkr/m3 % Macc | cepbl, ppm | CepbL, ppm | COJCH,
mr/am3

SIHBaph 868,0 1,52 10,54 2,42 22,28 12,84 42,17
(eBpans 868,7 1,51 9,47 3,65 21,87 13,53 42,07
MapT 867,9 1,46 11,43 5,03 18,27 12,63 42,09
anpens 868.,3 1,51 8,42 4,48 21,59 13,53 42,66
Mait 868,2 1,53 4,09 2,71 22,63 13,77 42,58
UIOHBb 868,8 1,53 6,27 6,38 17,26 13,72 41,83
HIOTIb 868,5 1,54 3,54 4,26 16,15 13,55 44,00
aBryCcT 868,7 1,59 6,12 1,48 15,12 14,57 47,03
CEeHTAOPb 869,2 1,60 6,34 0,27 14,64 14,30 43,09
OKTSI0ph 868,2 1,52 5,49 0,15 17,99 13,86 43,08
HOSIOPB 868,6 1,56 3,12 0,32 16,92 12,65 38,66
nekabpb 869,0 1,57 4,01 2,09 18,46 13,85 44,92

dakTHYUeCKH cojiepykaHue 001IeH cephbl HehTH, TIOCTYTIaBINCH Ha 3aBOJI B IEPHO C
sHBap# 110 AiekaOpb 2020 roj1a HAXOIMIIOCH B IIpe/eNiax cpeHuX 3HaueHuH 1,46—1,60 %
Macc. B Hacrosiiiee Bpemst Ha 3aBoJie IMEETCs TCHICHIIMS K YXY/IIICHHIO Ka4ecTBa
He(TH ¥ pOCTY MEpKaNTaHOBOW Cepbl (TEPMUH, HCIIOIb3yEMBIH MU OIPEACIICHHN
KOHIIEHTPAIIMK MEPKAITAHOB B TIEpecUeTe Ha AIIEMEHTapHYI0 cepy) oT 3,12 1o 11,43
ppm, KOTOpasi B UTOTe OTPayKaeTcsi B YXY/IICHUH Ta30B IIEPBUYHON IepepadboTKH
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Hedu. ITo comepkaHUIO CEPOBOAOPOIHON CEpbl (TEPMUH, HCIIOIb3YEMBIH MpH
OTIpEJIeJICHNH KOHIICHTPAMK CEPOBOJOPOAA B IIEpECUETE HA HIEMEHTAPHYIO
cepy) Takxe HaOMOJaIMCh HecTabmiubHBIe 3HadYeHus ot 0,15 mo 6,38 ppm 3a
TIPEICTABIICHHBIN [IEPHOJ BPEMEHH.

KoHneHnTpamms XJI0puCTHIX colel B MOCTymnaromed HedTH He mpeBbicuiia
MaKCUMAaJIBHYO IOITYCTHMY0 KOHLIEeHTparuto B 100 Mr/nM*, Haxomuiach B ipeesnax
ot 14,64 110 22,63 mr/mm’. ConieprkaHre METAILIOB 3a BECh IPECTABICHHBIN IEPHOT
OCTaBaJIOCh CTAOMIIBHBIM.

BoiBoabl

TaxkuM 00pa3oM, YHCIO XUMHYECKUX IEMEHTOB B COCTAaBE HE()TH OUCHB
BEJIMKO, HO OCHOBHBIMH SIBIITIOTCSL YIJIEpOA 1 Boopo. [lomumo nx conepxanust B
He()TH NMEIOTCS TaK Ha3bIBa€MBbIC IPHMECHBIE HJIEMEHTBI, KOTOPBIE MOTYT OKa3bIBaTh
HETaTHBHOE BIVSIHKE Ha IPOoLiecChl HedreriepepaboTKu.

Cepa sABIsIETCSl OJHAM M3 HEXKENATEIbHBIX 3JEMEHTOB He(pTH, Tak Kak ¢
YITIIEBOJOPOaMH OHA 00pa3yeT KOPPO3HOHHO-aKTHBHBIE COSIMHEHNS, a IIPY CTOPAHUH
00pazyeT OKCHJIBI U Yepe3 HUX — CEPHYI0 KHUCIIOTY, KOTOPBIE OIACHO 3arpsi3HSIOT
atMocepy. Kak u cepa, a30T sBisieTcs HeXeNaTeNbHOH PUMEChI0 HeTH n3-3a
OTPABJIAIOIIETO BO3IEHCTBHUS €T0 COSANHEHNI Ha KaTaIN3aTOPBl, UCIOIB3YeMbIe
B HedTenepepadboTke, 1 00pa3oBaHMUs OKCHIOB a30Ta IIPHU CrOPAHWH TOILIMB.
HexenarensHocTs Kucnopoa 00ycIIoBIIeHa BRICOKMMI KOPPO3HOHHBIMU CBOHCTBAMH
€ro COeMHEHHUH. MeTasyibl BXOAAT B COCTaB BHICOKOMOJIEKYIIAPHBIX COSIUHEHHI
HedH, Bekumnaronmx oT 450 °C u Bemte. [1pn TepMOKaTaTNTHIECKOH TeCTPyKIIUH
9TUX COEIMHEHNI METAJUIBI OTJIAraloTCs B IOPAxX KaTalIM3aTOPOB, A€3aKTHBHPYS HX, a
TIPH peTeHEpaLiy KaTaI3aTOPOB METAILTBI 00pa3yI0T OKCHIHBIE COSIMHEHNS, TAKKE
OTPHLATENFHO BIMSIONIME HA KaTAIU3aTOphl. Takke NMPUMECH, CoAepKalyecs B
HeTH, BIUSIOT Ha Ka4ECTBO TTOy4aeMbIX U3 HEE TOILUIUB ¥ CMa304HBIX MAaTCPHAJIOB.

CoBpeMeHHBIE METOIbI IIepepadOTKH He(hTH MO3BOJISIIOT MOHOCTHIO OCBOOOANTE
€e OT MpUMecei ¥, B TIEPBYIO OYepelib, OT 0C000 BPEIHBIX, TAKHX, KaK Cepa U ee
COEIIMHEHNS, He(DTSHBIE CMOJIBI U PSA IPYTUX.

OpHaKo CleqyeT YYUTBIBATh, YTO OYMCTKA HE(TH WM MOJYUIECHHBIX U3 HEe
TIPOIYKTOB CBS3aHA CO 3HAYMTENIBHBIMH 3aTpaTaMy 3HEPIHH, PEaKTHBOB, BPEMEHN
n pabodeil cuiibl, a HEKOTOPbIE CIIOCOOBI OYMCTKU — M C TIOTEpEl ONPEEeNICHHOTO
KOJINYECTBA LIEHHBIX MPOYKTOB M 3arPI3HEHNEM OKPY KAIOIIEH Cpebl.

CITMCOK HCTIOJIb30BAHHBIX NCTOYHUKOB

1 Kamyctun, B. M., Pynun, M. I'. XumMus u TexHOIOTHS TIepepaboTKH
HeTH. — M. : Xumns, 2013. — 496 c.

14

Bectuuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 2. 2021

2 I'naronesa, O. @., Kanycrun B. M. TexHomorus nepepadoTKu HEPTH.
— M. : Xumus, KomocC, 2007. —400 c.

3 AxmetoB, C. A., Cepukos T. I1. TexHonorus 1 000pynoBaHUE POIIECCOB
nepepabotku HedTH U raza — CII6. : Henpa, 2006. — 868 c.

4 AxmeTtoB C. A. TexHonorus riryookoit nepepaboTku HepTr M Taza — Yoa :
T'mnem, 2002. — 672 c.

5 badunuesa, M. B. MccnenoBanue cocraBa cepa-, XJ0p-, a30TCOAEPIKALINX
COCIMHEHHH B HE(TAX M NMPSIMOTOHHBIX HE(PTAHBIX NUCTHIIATAX,
mepepabateiBaembix Ha HII3 HK «Pocuedts» : aBTOpedepar auccepranmum Ha
COMCKaHHUE YUCHOH CTeIIleH: KaHAnIaTa XUMHIecknX Hayk. — Camapa, 2008. — 16 c.

6 MaunoBsiH, A. K. TexHonorus mepBudHOi nepepaboTku HePTH H
npupoaHoro raza. — M. : Xumus, 2001. — 568 c.

7 JleBuenko, JI. M. Dmynbpcun He()TH € BOAOH U CITOCOOBI MX pa3pyIICHHUS.
— M. : Xumus, 1987. — 200 c.

8 boamymeBckuii, P. 3. TuaponeMeramm3aiiis TSHKEIOro He(DTSTHOTO CHIPhS
Ha HaHECEHHBIX Me30oMakponopucThix Ni(Co)Mo-CcynbhHAHBIX KaTann3aTopax. —
Juccepraiyst Ha CONCKaHHUE YIEHOH CTENeHH KaHI|1aTa XUMHUIECKNX HayK. — M. :
PI'Y um. I'yoxuna, 2019. — 129 c.

9 Muspos, U. H. Xumus vept. — CII6. : Xumus, 1990 —243 c.

10 Cepuxos, T. I1., Cepuxona, 3. ®. CoBpeMEHHOE COCTOSIHUE ITepepabOTKH
HedTeit Kazaxcrana. — Ateipay : «Ep-Toctuky», 2008. — 174 c.

11 JlacrtoBkuH, I'. A., Paguenko, E. JI., Pynun. M. I'. CpaBouHHK
HedTenepepaborunka. — CIIO. : Xumus, 1986. — 648 c.

12 PesynbTathl 1abOpaTOpHBIX HccienoBanmii LleHTpansHON 3aBOICKOM
Jlabopatopuu [TaBmomapckoro HIT3.

REFERENCES

1 Kapustin, V. M., Rudin, M. G. Khimiya i tekhnologiya pererabotki nefti
[Chemistry and technology of oil refining] — Moscow : Chemistry, 2013. — 496 p.

2 Glagoleva, O. F., Kapustin, V. M. Tekhnologiya pererabotki nefti
[Technology of oil refining]. — Moscow : Chemistry, KolosS, 2007. — 400 p.

3 Akhmetov, S. A., Serikov, T. P. Tekhnologiya i oborudovanie processov
pererabotki nefti i gaza [Technology and equipment for oil and gas processing].
— St. Petersburg : Nedra, 2006. — 868 p.

4 Akhmetov, S. A. Tekhnologiya glubokoi pererabotki nefti i gaza
[Technology of deep processing of oil and gas]. — Ufa : Gilem, 2002. — 672 p.

5 Babintseva, M. V. Issledovanir sostava sera-, khlor-, azotsoderzhashih
soedinenii v neftyah i pryamogonnih neftyanih distillyatah, pererabativaemih

15



TopaiirsipoB ynuBepcutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2021

na NPZ NK «Rosneft» [Investigation of the composition of sulfur-, chlorine-,
nitrogen-containing compounds in oils and straight-run petroleum distillates
processed at the oil refinery NK «Rosneft» : the author’s abstract of the dissertation
for the degree of candidate of chemical sciences]. — Samara, 2008. — 16 p.

6 Manovyan, A. K. Technologiya pervichnoi pererabotki nefti i prirodnogo
gaza [Technology of primary processing of oil and natural gas]. — Moscow :
Chemistry, 2001. — 568 p.

7 Levchenko, D. M. Emulsii nefti s vodoi i sposobi ih razrusheniya
[Emulsions of oil with water and methods of their destruction]. — Moscow :
Chemistry, 1987. — 200 p.

8 Boldushevsky, R. E. Gidrometallizaciya tyazhelogo neftyanogo
sirya na nanesennih mezomarkoporistih Ni(Co)Mo-sulfidnih katalizatorah
[Hydrodemetallization of heavy oil feedstock on supported mesomacroporous Ni
(Co) Mo-sulfide catalysts]. — Moscow : RSU im. Gubkina, 2019. — 129 p.

9 Diyarov, I. N. Khimiya nefti [Chemistry of oil]. — St. Petersburg :
Chemistry, 1990. — 243 p.

10 Serikov, T. P., Serikova, Z. F. Sovremennoe sostoyanie pererabotki neftei
Kazakhstana [The current state of the technology of oil refining in Kazakhstan].
— Atyrau : «Er-Tostik», 2008. — 174 p.

11 Lastovkin, G. A., Radchenko, E. D., Rudin, M. G. Spravochnik
neftepererabotchika [Oil refinery handbook]. — St. Petersburg : Chemistry, 1986.
— 648 p.

12 Resultati laaboratornih issledovanii Centralnoi Zavodskoi Laboratorii
Pavlodarskogo NPZ [Results of laboratory studies of the Central Factory
Laboratory of the Pavlodar Refinery].

Material received on 25.11.21.

*3. JK. Paxumosa, K. X. JKanapzazunosa
TopalfFEIpOB YHUBEPCHUTETI,

Kazaxcran Pecryomukacer, [1aBnogap K.
Martepman 25.11.21 Gacmara TycTi.

MYHAM OHJIEY MPOIIECTEPIHE OCEP ETETIH
IMUKI MYHAR KOCITAJIAPBI

Byn maxanaoa wiuxi myHnaioviy s1eMeHmmix Kypamul KopceminzeH.
O30epiniz bineminoetl, KOMIpCymeKmepMeH Kamap MyHatobll KypamblHa
Kocnanel amomoapsl bap 3ammap Kipeodi. Maxanaoa wiuxi myrauoa 60myul
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MYMKIH KOCRAIapowly KbicKawia cunammamacst Keamipineodi. Conzabl
Yakwlmma MyHauovl mepey oyoey npoyecmepiniy ocyine, coHOAl-ax
KeMipcymekmi emec KomMnonenmmepze bai MyHai oyoey npoyecmepine
Kamoicyaa OAUIAHbICMbL MYHAU WUKI3AMbIHOA KOCNAAAPObIH OOYbIHA
batinanvicmel npobdremanapovl wewy b6apaan canbvlH Maysizosl 001d
mycyde. Ocvl KomMnoHenmmepOoiy 60AybiHA Oaulanblcmvl 6HOey
MexXHOoN02UsAChl e0dyip KypoeieHe myceoi, KAmaiuzamopiapovly
arcapamovliivlabl MeH CeleKmueminiei memeHoeoi, anvlHaan eHiMoepoiy
6HIMOIniel Hawapanosl. Makarada myHatl eHoey 3ayblmmapblHbLH
MexXHON02UANBIK npoyecmepi MeH HabO0biKmapblna ocep ememin,
onapovly He2iz2i PUIUKA-XUMUANBIK CUNAMMAMANAPLL MEH MYHAT 6HOeY
npoyecmepine bIKMUMAI dcepi Kopcemineen MyHaoazsl KOChAaapobly
mizbeci kexmipineen. Makanaoa meican peminde Kazaxcmannuuoiy,
Pecetioiy, TMJ] endepiniy scone m.0. mypii KeH OpbIHOAPLIHbIY WIUKI
MYHAUBIHBIY INeMEHMMIK Kypamsl mypaibl 0epexmep KOpPCeminzeH.
Maxkananviy nomudicenepi men mankpiaayvinoa Ilaenooap Kanracvinoazul
MYHaU 6H0ey 3ayblmblHOA KOAOAHbLIAMbIH MYHAUObIH QUUKA-XUMUSIBIK
cunammamacuvlmer manvicyaa 601a0bl.

Kinmmi ce30ep: wiuxi myHail, MmyHai KOCRaiapsl, KypamvlHOa KyKipm
bap Kocnanap, KypamwiHod azom 6ap KOCnaiap, KypamvlHoa ommezi oap
KOCbLIbICMAp, KYPAMbIHOA Memain 6ap KoCbliblcmap.

*Z. Zh. Rakhimova, K. H. Zhapargazinova
Toraigyrov University,

Republic of Kazakhstan, Pavlodar.
Material received on 25.11.21.

CRUDE OIL IMPURITIES AFFECTING REFINING PROCESSES

This article presents the elemental composition of crude oil. As
you know, along with hydrocarbons, oil contains substances containing
impurity atoms. The article provides a brief description of the impurities
that may be contained in crude oil. Recently, in connection with the
growth of deep oil refining processes, as well as the involvement of oils
rich in non-carbon components in oil refining processes, the solution of
problems associated with the presence of impurities in oil raw materials
is becoming increasingly important. Due to the presence of these
components, the processing technology is significantly complicated, the
duration and selectivity of the catalysts are reduced, and the operational
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characteristics of the products obtained deteriorate. The article presents a
list of impurities in oil that affect the technological processes and equipment
of oil refineries, with an indication of their main physical and chemical
characteristics and possible impact on oil refining processes. In the article,
as examples, data on the elemental composition of crude oil from various

fields in Kazakhstan, Russia, the CIS countries, etc. were indicated. In

the results and discussion of the article, one can get acquainted with the
physicochemical characteristics of the oil used at the refinery in Paviodar.

Keywords: crude oil, oil impurities, sulfur-containing impurities,
nitrogen-containing impurities, oxygen-containing compounds, metal-
containing compounds.
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*K. K. CamceHoea, K. X. XKanapza3uHoea
TopalirblpoB YHUBEPCUTET,
Pecny6inka Kazaxcran, r. [TaBmomap

KOHTPOI1b 3A COCTOSIHUEM OB bEKTOB
OKPYXAIOLEN CPE[bI HA lNMABJIOJAPCKOM
HE®PTEXUMWYECKOM 3ABOME

IHasnooapckas obnacme s6ngemcs 0OHUM U3 HAuboOLee Pa3eumvlx
8 IKOHOMUYECKOM omHOouleHuu pezuonos Pecnybauxu Kazaxcman.
Krouesoii sxonoeuueckoii npobremoii Ilasnooapckozo pecuona saensemcs
3azpazHenue ammoceprnozo 6osoyxa. Ilamasa wacms 6cex 6blopocos
3a2pA3HAIOWUX 6euecme 6 ammocgepy no naweli Pecnybauke npuxooumcs
Ha [lasnooapckyro obracmo [1].

Hcmounuxamu 3aepsiznenus ammocgpeput na TOO «ITHX3» saensiiomcest
paouanvHvle peakmopsl puQopmuHea, peakmopsvl Kamaiumuyecko2o
KpeKuHed, 6epmuKaivHble mpyouamsie neyu, annapamosl 6030YuiHO20
OXNANCOCHUS, BEHMUNIAYUOHHBIE NPUTNOUHbIE U BLIMAJICHbIE YCHMAHOBKU,
HAacocHvle, KOMNPeCccopHvle, 6eHMUIAYUOHHbIE YCMAHOBKU, HACOCHbLE
Pe3ep8YaApHbIX NAPKOB, IHCENE3HOOOPOICHBIX ICMAKAO, MEXHOIO02UYECKUe
neuu, menjiooOMeHHUKY, haKenbHbie CMEOIbL.

CmouHble 800bl, 0bpasyowuecs Ha Meppumopuu 3a600d, nocie
Mexanuieckou u 6UOI0SUYecKOl OYUCIKY HA coopyiceHusx I cucmemul
KaHaau3ayuu 3a600a HAnpasiaiomcs 8 6000000pom, coOpoc CmoKos
nocie ouucmku Ha coopysicenusax Il cucmemvl Kanaiusayuu 3a600a
ocywecmensemcs 6 nakonumens CapblMcax.

Teepovie omxoovr TOO «I[IHX3» nanpasiaromcs 6 Hakonumenb
MmeépObIX OmMX0008, NPEOHA3HAYEHHbI O/l 8PEMEHHO20 XPAHEHUs U
3aX0POHEHUs. OMX0008.

Knioueswie cnosa: oxpyscaiowas cpeoa, neghmenepepabamuléaiouyuii
3a600, 8blOPOCHI, COPOCHL, OMXOOUL.

BBenenue

B HacTosmee Bpemsi, COBPEMEHHbBIH MUDP TUKTYET YCJIOBHS NPOSBICHUS

Goub1neit 3a60ThI 00 OKpY’KaIOIIEH Cpee 1 3J0POBbE YEIOBEKA, B CBA3U C ATUM
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YKECTOYalOTCsl 3aKOHBI 00 OXpaHe OKpyXkaromei cpensl. Tak, B PecmryOmmke
Kazaxcran 2 ssaBaps 2021 roga riiaBa rocynapcTBa IMOIMUCAT DKOJIOTHYESCKHHA
kozaekc PK, kotopsrii Berymm B cuiny 1 mronst 2021 roga. HoBblit DkomormaecKuii
KOZAEKC YXECTOYaeT KOHTPOJIb M OTBETCTBEHHOCTh 33 NMPHYMHEHHBIH yIiepO
OKpYJKalomed cpefe Mo MpUHIUNY «3arpsa3HuTedsb miatut» [2]. Komekcom
MPEyCMOTPEH NMePeXo] Ha KOMIUIEKCHBIE 3KOJIOTHYECKHE Pa3pelICHUS
(K3P), myrem BHeapeHHs Hammydmux goctynHbx TexHonoruit (HAT). Takum
00pa3oM ¢ MX BHEIPCHNUEM M3MEHHTCS TEKyINasl CUTYaIls C CYIIECTBYIOIINMHI
SKOJOTHYECKUMHU MpoOIeMaMH, IOCKOJbKY Oiaromapsi MOJEpHU3ALNHU
TEXHOJIOTUYECKHX IPOLIECCOB OYAET CHI)KEHHE IMUCCUI B OKPY>KAIOILYIO CPETy.

Marepuajbl 1 METOABI

I'opon I1aBonap moxBepKEH BHICOKOMY TEXHOTEHHOMY 3arpsi3HEHHUIO, TaK
Kak 0a30BBIMH OTpaCIIMU SIBIISIETCS HedTermepepadaThIBaIONIast, XUMHUIECKas
MIPOMBIIIIEHHOCTD, YEPHAst U IIBETHAS METALTYprusi. K OCHOBHBIM 3arpsi3HUTENSAM
BO3/LyXa OTHOCSATCS U TEIIOBBIC 3IEKTPOCTAHIINH, BBIOPACHIBAOIINE B aTMOC(heEpy
JIBIM, COJIEPrKAIIUI HApsILy C YTIIEKHCIIBIM H CEPHUCTBIM I'a30M, 30JTy, B3BEIIICHHBIC
YacTHUIBl ¥ TSDKENbIe MeTaulbl. MeTauryprudeckue 3aBoJibl BEIOPACHIBAIOT B
aTMocdepy cepoBOJIOpPOJ, OKCUABI a30Ta, (GTOP, XJIOP, aMMHUAK, COCIMHEHUS
¢TOpa, MBIIBAKA, PTYTH. XUMHUECKHE NPEANPHUITHSI HAHOCAT HE MEHBIIUI
YPOH Ta30BOi 0000YKE IUTAaHETH. boNMbIIOE KOTHMYECTBO OMACHBIX ra3oB
MIOCTYIIAIOT B arMoc(epy BCIEICTBHE CKUTAHUS TOIUIMBA JUIA MOTpEeOHOCTEH
MIPOMBIIIICHHOCTH ¥ OTOIUICHHMS IIOMEIECHNH, B Pe3yJIbTaTe paOOThI IBUTATEICH
TPAHCIIOPTHBIX CPEJICTB U IPH IIepepadOoTKe IMPOMBIIIEHHBIX 0TX0/10B. Bpeanoe
BO3JICHCTBHE Ha OKpykaromyto cpexy HII3 oOycrmoBieH ux NesTeNTbHOCTHIO H
CKUTAHHEM TPOIYKTOB NepepaboTku He(pTH (MOTOPHBIX, KOTEIBHBIX TOIUIUB U
Ip. mpoaykumn) [3].

OCHOBHBIMH BPEIHBIMH BEIIECTBAMH, BBIOPACHIBAEMBIMH B aTMoOC(epy
Ha He(remepepabaTHIBAIOIINX U HEPTEXUMHUIECKUX 3aBOJAAX, SBISIOTCA
YTJIEBOIOPOABI, CEPHHUCTHIH ra3, CEpOBOAOPO/I, OKHCh yTIIepo/ia, aMMHAK, (EHO,
OKHCIBI a30Ta, T.A. K unciay Hanbosee KpymHBIX MCTOYHHKOB 3arpsi3HEHUS
aTMOC(epbl OTHOCITCS:

a) pe3epByapbl, B KOTOPBIX XPAHATCS HEPTH, HEQTEIPOTYKTHI, pa3IidHbIe
TOKCHYHBIE JIETKOKHIISAIINE KHIKOCTH;

0) OYUCTHBIE COOPY KEHIS,

B) TEXHOJIOTHUECKHE O0BEKTHI (TpyOJaThIe IIeUH, PEaKTOPHI KATaTHTHYECKIX
pudopMuHTa U KPEKHHTa, BBIXJIONBI Ta30BEIX KOMIIPECCOPOB, OUTYyMHBIE
YCTaHOBKH).

T) (hakeNbHBIe CUCTEMBI [4].
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OCHOBHBIE MEPOTIPHUATHS 11 MUHIMH3aLNH BO3/1€HCTBIS Ha aTMOC(EpHBIi
BO3/yX OBIIH peann3oBaHbl B pamkax MoaepHusanuu TOO «[THX3», c mepexomom
Ha BBINYCK MOTOpHBIX ToniuB Mapku K-4. Hapsny ¢ 3TuM, HeCMOTps Ha
yBeNnn4YeHnEe 00bEMOB TepepadoTaHHOH He()TH, CHU3WINCH BRIOPOCH! BPEIHBIX
BemiecTB B atMocepHbIil Bo3ayx. Hinke nmpencrasieHa quarpaMma «Y IenbHbIE
BBIOPOCHI 3arps3HAIONINX BemiecTB B aTMocdepy» 3a 2017-2019 roxsr [5],
MIOCTPOEHHAsI Ha OCHOBE JTA00PATOPHBIX UCIIBITAHIN. AHAJIN3 JaHHBIX ITOKA3BIBACT
3HAYUTEIbHOE COKpalleHHEe BHIOpOCa BPEIHBIX BEIIECTB B aTMocdepy B
2018 romy mo cpaBHeHHIo ¢ 2017 romom (3,4 xr/ToHHY IepepaboTanHON HE(TH)
1 coxpaHeHneM nokasarens B 2019 roxy (3,1 kr/ToHHY nepepaboTaHHoOi HETH).
Coxkparenne smuccuii tuokcuzaa cepsl (Ha 10 %) mpon3omuio mo IByM NpU4nHaM:
3a CYET CHI)KEHHUS 00BEMOB Ta30B, CXKHIAEMBIX Ha (hakenax; U yBEINYECHHEM
00BEMOB Ta3a, BO3BPAIAEMOT0 B TOIUIMBHYIO CETh 3aBOJIA.

2018

loa

2,2 2,4 2,6 2,8 3 3,2 3,4

(o]

Kr/ToHHY nepepaboTtaHHOM HedTK

Pucynoxk 1 — Y nenbHbIe BBIOPOCHI 3arpsA3HSIONINX BEIIECTB B aTMOc(hepy

PesyabTaTsl 1 00cyx1eHHA

KoHTponb NpOMBIIIIEHHON MIOMAaaKH 32 cOPOCOM BPEIHBIX BEILIECTB B
aTMoc(epy BEIETCs eXKEeCyTOYHO Ha IISITH TOYKaX KOHTPOJIS, B 3aBUCUMOCTH OT
HaIpaBJIeHUs BETPa, COITIACHO AeHCTBYONIEro rpaduka 1adopaTopHOTo KOHTPOJIS,
Ha cojiep)kaHue OeH30Ja, KCUIOoNa, CEpOBOIOPOJIA, TONIYOIa, YIIIEBOIOPOIOB
npenenbhbix (C -C, ), yriaepoaa okcuaa.
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JlaHHBIC aHATM30B KOHTPOJIA 32 COPOCOM BPEIHBIX BEIIECTB B aTMochepy
3a 2020 rox mpeacTaBieHsI B TabmuIe 1.

Tabnuma 1 — JlaHHBIE aHAIM30B KOHTPOJIS BO3AYIIHOW Cpeabl MPOMBIIIICHHON
mwiomanku TOO «ITHX3» 3a 2020 rox

HaunmenoBanue Konmuectso
Touu o160pa KOHTPOJIMPYEMBIX MoKa3areseil, | HopMa | BBINOIHEHHBIX Paxrueckas
1pod eJl. I3MEPEeHHs aHAIIM30B KOHUCHTpAIHA
Touka 1 (roro- | benzon, Mr/m? 5 129 menee 0,2
3amajH o ¢| Keuion, mr/m 15 125 menee 0,2
HanpasIeHue) CepoBopopo, Mr/m? 3 129 menee 0,0048
Tonyo, Mr/m? 50 125 Mmenee 0,2
Vraesonopoasl npenenbubie C - 90 129 1,68
C,» MI/M’
Vrnepoma okcu, Mr/m? 6 129 menee 1,8
Touka 2 | Bensoun, mr/m? 5 86 menee 0,2
(3amamHo €| Keuon, Mr/m® 15 83 menee 0,2
HarpaJIeHue) CepoBonopo/, Mr/m? 3 86 menee 0,0048
Toyou, mr/m? 50 83 meHee 0,2
VYrneBoaopos! npeaeabHbIe Cl- 90 86 1,98
C,,» Mr/nm’
VYriepoma okcu, Mr/m? 6 86 menee 1,8
Touka 3 | Benzoun, mr/m? 5 70 menee 0,2
(ceBepHO e | Kennon, Mr/m 15 69 menee 0,2
HanpasIeHue) CepoBogiopo, Mr/m? 3 70 menee 0,0048
Tomyou, mr/m? 50 69 menee 0,2
Vranesonopoast npenenbhbie C - 90 70 1,49
C,p Mr/m?
VYrnepona okcum, Mr/m? 6 70 Mmenee 1,8
Touxka 4 (cesepo- | bensoun, mr/m? 5 38 menee 0,2
3amanH o €| Keumon, mr/m 15 35 menee 0,2
HanpaBjieHue) CepoBomopo, Mr/m* 3 38 menee 0,0048
Tonyon, Mr/m® 50 35 menee 0,2
Vrnesogopons npezenbubie C - 90 38 1,63
C, g MI/M?
Vraepoza okeun, Mr/m? 6 38 menee 1,8
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Touka 5 (toro- | bensomn, Mr/m? 5 49 menee 0,2
BOCTOHYHO €| Kcunoi, Mmr/m? 15 46 menee 0,2
HaNPaBJICHHC) CepoBopmopon, Mr/m* 3 49 menee 0,0048
Touyou, mr/m? 50 46 menee 0,2
Vrnesopopons npezenbubie C - 90 49 1,67
C,,» Mr/nm’
Vraepopa okeun, Mr/m? 6 49 meHee 1,8
NUTOI'O: 2204

Jaunple Tabnumel 1 TeMOHCTPHPYIOT, YTO KAadyeCTBO BO3JAyXa Ha
TIPOMBIIIICHHON TUTOIAKe, OTCIEKUBAEMOE IO APOMATHYECKNM, MTPEAETHHBIM
yraesojoposam, H,S u CO cooTBeTcTBYET HOpMaM.

B oTHomeHnn BOXHBEIX cOpPOCOB, HA TEPPUTOPUHU 3aBOAa O00pa3yIOTCs
CJIE/TyTOIIME BU/IBI CTOYHBIX BOJI: X035 CTBEHHO-OBITOBBIE, IPON3BOICTBEHHEIE,
JUBHEBHIE CTOYHBIE BOJBI, APEHAKHBIE BOJbl. MeHee 3arpsA3HEHHBIC
MIPOM3BOICTBEHHO-JINBHEBHIE CTOYHBIC BOJBI IOCIE MEXAHHYECKOH M
OMOJIOTNYECKON OYMCTKH Ha COOPYKEHHIX | CHCTEMBI KaHaIW3aI[MH 3aBOJA
HampaBJIAIOTCS B BOJ0000poT. COpoc X030BITOBBIX, YAaCTH MPOU3BOJACTBEHHO
- JINBHEBBIX CTOYHBIX BOJ C BBHICOKOH 3arpsS3HEHHOCTHIO M JIPEHAXKHBIX BOJ
I0CIIe MEXaHNIEeCKOH N OMOJIOTHYEeCKOW OYMCTKU Ha coopyskeHusx Il cucremsl
KaHaJIM3alliy 3aBOJia OCYLIECTBIIsIETCA B HaKonuTesb CapeiMcak [6].

Ha nnarpamme 2 npeacTaBiIeHbI JaHHBIE [0 YICIEHOMY BOIONIOTPEOICHUIO
Ha MPOU3BOJCTBEHHBIE HYXIbI Npeanpusatus 3a nepuon 2017-2019 roger [5].
JumarpaMmma OKa3bIBaeT, YTO BOAOIOTpeOIeHre Ha coOCcTBeHHBIE HY ) IbI [THX3
cokparmitock Ha 39,2 %, ¢ 0,51 M* / ToHHy nepepaboranHoit HepTH 10 0,31 M
/ ToHHy mepepabortanHoi HedTH. [lonuTHKa MpeaNpPHUATHS HamlpaBieHa Ha
pannoHaisHOe BOJONOTpeOIeHNE, TOBIeHNE 3P ()EKTHBHOCTH NCIIONIB3yEMBIX
TEXHOJIOTHH 1 HapaIMBaHNE TIOBTOPHOTO X 000OPOTHOTO HCHOJIE30BAHHS BOTHBIX

pecypcos.
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2018

o 2018
=

2017

o

0,1 0,2 0,3 0,4 0,5 0,6

m3/ToHHY nepepaboTanHoi HedTH

PucyHnok 2 — Y nenbpHOE BOJONOTPEOICHHE Ha TPOU3BOICTBCHHBIC
HYXJIBI IPEANPHUATHS

J11st KOHTpOJIsSE cCOpachIBaEMbIX OUYHILIEHHBIX CTOKOB Ha HaKonuTellb CapbIMcaxk,
a TaKkKe Ui OmpeseieHus: 3PPEeKTUBHOCTH pabOThl OYHCTHBIX COOPYKEHUH
MIPEANPUATHEM OCYILECTBISIETCS IPON3BOICTBEHHBIH KOJIOTHYECKUH KOHTPOJIh
BPEIHBIX BEIIECTB 13 TPyOONPOBO/Ia OTKAUYKH OUHIIIEHHBIX CTOKOB Ha HAKOIIUTEIb
CapeiMmcak Bo BpeMsi copoca (Tabnuiia 2).

Tabmuna 2 — [lepedeHp mokaszareneil ¥ NEPUOJMYHOCTh KOHTPOIIST OYHMIIIEHHBIX
CTOYHBIX BOJ], COPAaChIBAEMBIX B HAKOIIUTEIb

N INepuoanunocTs
Mecto ot6opa npod | HammeHoBaHHE KOHTPOJIHMPYEMBIX IOKa3aTenen
KOHTPOJIS
U3 tpy6omposoaa a30T aMMOHHMIHBII (AMMOHUH COJNEBOMH 10 a30Ty), | 2 pa3za B MecsI]

OTKAYKHU wmr/nom?

OUMINCHHBIX CTOKOB | poXMMHUYECKOe MOTpebJeHne KHucioponaa
Ha «CapbIMcax» (BIIKnomn), MrO,/mv*

B3BELICHHBIC BEIIECTBA (MEXaHHYECKUE IPHMECH),
mr/om’

HedTenpoxyKT, Mr/qm?

HUTPATHI, M/ M3

HUTPHUTBI, M/ M

TIOBEPXHOCTHO-aKTUBHBIC BEIICCTBA, Ml"/ﬂM3

cynbbarsl, Mr/am?

¢eHousr (ieryune), Mr/am’

XJIOPHBL, MI/aM3

24

Becrauk Topaiirsipos yuusepcutera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 2. 2021

C 1menmpr0 MUHUMH3AINHE BO3JCHCTBUS OTXO0B HAa OKPYKAIOIIYIO CpEeay
B TOO «ITHX3» 6p1a pazpadorana [Iporpamma «YmpaBieHHs OTXOAaMU» Ha
2018-2027 ronpl. YpaBieHUE OTXOJaMH — 3TO AEATENBHOCTD IO IJITAHUPOBAHUIO,
peanu3anuy, MOHUTOPUHTY U aHAITN3y MEPOIPHUSTHI 10 0OPAIICHHUIO C OTXOaMHU
MIPOU3BOJICTBA U TTOTPEOICHUS.

TOO «ITHX3» nmeeT Ha OanaHce IpeIIpUsITHS BEJOMCTBEHHBI HAKOTIUTEIh
TBEPIBIX OTXOIOB IPOU3BOICTBA U TTOTpedieHns1. O0beM 3aXOPOHEHHBIX OTXO/IOB
Ha HaKoIIHATeJe cocTaBIrsieT 0koiIo 10 % ot obmiero o6sema 00pa3oBaHUsI OTXOIOB.
B HakonuTene pa3meratorces 24 BU1a 0TX0A0B IPOU3BOJCTBA, & TAKIKE TBEPbIE
OBITOBBIE OTXOABI. HedremaamMbl, MBUIH yJIOBa Cephl U KOKCa, JPEBECHBIC
OTXOBI IepepadaThIBAIOTCA HA CAMOM TPEATIPUITUH. J[I1s CHIKEHUS Harpy3Ku
Ha OKpYXarolyio cpexy, Hedrecomepkamme oTXOAbI (KeK, W30BITOUHBIA HII,
TPYHT, 3aTpsA3HEHHBIN He(QTEIPOIYKTaMH) TIePEIAOTCS CIICIHATN3UPOBAHHBIM
MIPEINPHUATHAM [T TIepepabOTKH U TUKBUAAINH [ 5 ]. Tabiuiia TBEpIBIX H KHUIKIX
0TX070B, oOpazyromuxcs Ha TOO «[THX3» npencrasiena amke (Tabnuna 3).

Tabnuma 3 — TBepapIe U KUIKHAE OTXOABI, 00pa3yIOIIHecs Ha IPOU3BOJCTBE

HaumenoBanue orxoaa

YcraHoBKa, 00pasyromas OTX0bI

Ycnosust (MmeTon) u
MECTO 3aXOPOHECHU,

Ha(ThI, YIIC 1 06mesaBoackoro
xo3stictBa, MOC

00e3BpEIKUBAHMS,
YTHIN3ALMH
I'pyHT, 3arpsA3HEHHBII DJIOY-AT 3axopoHEeHue Ha
He(TenpoyKTaMu HAKOIUTEIIE TBEPABIX
OTXOJI0B
Otxozp! OJIOV-AT, ycranoska KP, 3axopoHeHue
PE3MHOTEXHUYECKUX ycranoska 'O JIT, ycraHoBKa Ha HaKOITUTEJIE TBEP/bIX
u3aenuit W30MEPU3AIMH U CIUTUTTED OTXOJIOB

IIpoxyKT ouncTKH
anmnaparoB, COJIEpKAIIUI
COETMHEHUS JKene3a

DJIOY-AT, ycranoBka KP,
ycranoBka 'O JIT, mpou3BoaCTBO
cepbl 1 001Ie3aBOJICKOTO XO3SIHCTBA

3axopoHEeHHUE B HAKOITHTETe
TBEPAbIX OTXOA0B MO CIIOMH
TpyHTa

OTXO0/1bI TETIOU30JISAIIUHI

DJIOY-AT, ycranoska I'O [IT, Y3K

3axopoHEeHHue Ha
HAKOIHUTEJIE TBEPABIX
OTXOJI0B

OcTaTKy YIaKOBOYHBIX
MaTepHaJoB

YcraHoBKa U30MEpPHU3ALUU 1
CIUTUTTEP Ha(ThI, MEXaHUYECKUE
OYHCTHBIE COOPYKEHHS

3ax0opOHEeHue Ha
HAKOIUTEJIe TBEPABIX
OTXOJIOB

CTpOI/ITe.TILHLIe OTXOOBI

ycranoBka KP, ycranoBka
YTHJIN3ALMH TeTjIa JbIMOBAbIX
ra3os [1I'TTH Ne 3

3axopoHeHHe Ha
HaAKOIHTEJIE TBEPIBIX
OTXOJI0B
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Muxkpochepuaeckuii ycraHoBka KP u pexruduxanmu Hcnone3yercs kak
LEOIUTCOIEPIKALLMIH HaIlOJIHUTENb ac(aibra
KaTaJIu3aTop KPEKUHIra
Kpomixa 6utymHas YcraHoBKa IPOU3BOACTBA OHTYMA HCTIONB3YETCSI IS Hy XK
3aBOJIA U pealn3yeTcs
KoxkcoBas menoub YcTaHoBKa 3aMeIJIEHHOTO PesepBHblii ckiaa kokca
KOKCOBaHUS
Ocajiok U3 BOJHOTO YcraHoBKa 3aMeJIEHHOTO IlepepaboTka Ha OYUCTHBIX
Gacceitna KOKCOBaHHs COOPYKEHUAX
Karanuzatop IIpousBoacTBO CEPBI U 3axopoHeHHe Ha
00111e3aBOJICKOTO X03sHCTBA HaKOITHTEJIe TBEPIIBIX
OTXOJ10B

Amnanu3 TabnuIp! 3 MOKa3bIBAeT, YTO KPOME 3aXOPOHEHHS Ha HaKOIHUTENe
TBEPBIX OTXOJOB, HEKOTOPHIE OTXOJBI MCIIOIB3YIOTCA ISl HY X/l 3aBojia JIO0
HCIIONIB3YETCSI KaK COCTaBHAsl YacCTh JIPYTHX BUJIOB NMPOAYKIHHU (HAIOJHHUTENb
acanpra). Hedremutam, oO6pasyromuiicss Ha yCTaHOBKAaX BaKyyMHOH IIEpETOHKH
MazyTa, ruapoouucTkd BI', YIIb 1 OYUCTHBIX COOPYXKEHUAX, YTHIUZUPYETCS
Ha ycraHoBke «Flotwig». HacTh TBepABIX OTXOMOB, TAKHX KaK OTpaOOTaHHBIC
KaTanm3aTopsl (pudopMuHra, ruipoodecceprBanms, ruapoouncTky BT, mporecca
Penex) nepenatoTcst cienuaan3upoBaHHBIM MpeanpusiTusiM. OTpaboTaHHbIC
Macya 1 acOecToBble MaTepUalIbl OTIIPABIISIFOTCS. B CTOPOHHHE OpTaHU3alny JUIs
UX yTHIU3ALHN.

Hinxe npescrasnena auarpamma « /1ot yTHIM3HPOBaHHBIX M 00€3BPEKEHHBIX
otx0110B (14 kmacc)» [5], Ha KOTOPO¥ OTMEYaeTcss He3HAYNTETBHOE COKPAIICHHE
obbpema otxoa0B Ha 1,2 % B 2019 roxy.

—
0,6 0,65 0,7 0,75 0,8

TOHH/TOHH

Pucynok 3 — Jlons yTHIM3UpOBaHHBIX U 00€3BpEKEHHBIX 0TX010B (1—4 Kiacc)
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BriBoabl

Takum oOpaszom, Ha npeanpusitun TOO «ITHX3» ocymecTBusercs
CHCTEeMaTHYECKUIl MOHUTOPHHT 32 ypOBHEM SMHCCHI B aTMocdepy, runpochepy
U nuTocdepy M peaqu3yeTcss KOMIUIEKC MEpOIpHUSTUH, HallpaBJIeHHBIX Ha
YMEHBIIEHUE BPEAHOTO BO3JEUCTBUS IPOU3BOACTBA HAa OKPY’KAIONIYIO Cpeay.

CIIMCOK HCITOJIbB30OBAHHBIX UICTOYHHNKOB

1 Askaes, I'. C. Onenka skonoruyeckoro coctostHus r. IlaBnomapa mo
JAHHBIM T€OXMMHUYECKOTO M3YUYEHHS KUJIKUX U IBIJIEBBIX aTMOC(HEpHBIX
BBITA/ICHUH : aBTOpedepaT TuccepTaliy KaHi/1aTa Ie0Ioro-MUHepaIorHiecKuX
Hayk. — Tomck, 2007. —23 c.

2 Dkonoruyeckuii kogekc Pecryomuku Kazaxcran ot 2 ssaBapst 2021 roga.

3 ManoBsH, A. K. TexHonorus nepBu4HOi nepepaboTKu HeBTH H
npupogHoro rasa. — M. : Xumus, 2001. — 568 c.

4 JlactoBkuHa, I'. A., Paguenxo, E. [I., Pynuna, M. I'. CipaBoyHuK
Hedrenepapaboranka — M. : Xumus, 1986. — 648 c.

5 http://www.pnhz.kz [ nekTpoHHBII pecypc].

6 Texnonormueckuit periaament TOO «IlaBnogapckuii HegrexuMHIECKUI
3aBoJ», KoMmmuiekc coopyskeHuil OMOJIOTHYECKOW OYMCTKH MPOMBIIUIEHHBIX
CTOKOB, 2013. — 24 c.

REFERENCES

1 Azhayev, G. S. Otsenka ekologicheskogo sostoyaniya g. Pavlodara po
dannym geokhimicheskogo izucheniya zhidkih I pylevyh atmosfernyh vypadenii :
avtoreferat dissertacii kandidata geologo-mineralogicheskih nauk [Assessment
of the ecological state of Pavlodar according to the data of the geochemical study
of liquid and dust atmospheric precipitation : abstract of the dissertation of the
candidate of geological and mineralogical sciences]. — Tomsk, 2007. — 23 p.

2 Ecologicheskii kodeks Respubliki Kazakhstan ot 2 yanvarya 2021 goda
[Environmental Code of the Republic of Kazakhstan dated January 2, 2021].

3 Manovyan, A. K. Tehnologiya pervichnoi pererabotki nefti I prirodnogo
gaza [Technology of primary processing of oil and natural gas]. — Moscow :
Khimiya, 2001. — 568 p.

4 Lastovkina, G. A., Radchenko, E. D., Rudina, M. G. Spravochnik
neftepererabotchika [Oil refiner’s guide] — Moscow : Khimiya, 1986. — 648 p.

5 http://www.pnhz.kz [Electronic resource].

27



TopaiirsipoB ynuBepcuterinin Xabapubicsl, ISSN 2710-3544

Xumus-6uonocusiivlk cepusicol. Ne 2. 2021 Bectuuk Topaiirsipos ynusepcurera, ISSN 2710-3544

Cepus Xumuxo-b6uonocuueckas. Ne 2. 2021

6 Tekhnologicheskii reglament TOO «Pavlodarskii neftechimicheskii
zavody», Kompleks sooruzhenii biologicheskoi ochistki promyshlennyh stokov
[Technological regulations of Pavlodar Oil Chemistry LLP, a Complex of facilities

for biological treatment of industrial wastewater]. —2013. — 24 c.

Marepuan noctynui B pegakuuto 25.11.21.

*K. K. Camcenosa, K. X. Kanapeasunosa
TopalfFsIpOB YHUBEPCHUTETI,

Kazaxcran Pecrryomukacer, [1aBnomap K.
Martepman 25.11.21 Gacmara TycTi.

28

TABJIOJIAP MYHAM-XUMMS 3AYBITBIHIAFBI KOPIIAFAH
OPTA OB BEKTUIEPIHIH KAU-KYHIH BAKBLIIAY

Ilagnooap obnvicel Kasakcmarn PecnyOaukaculibly 9KOHOMUKANBIK,
JHCA2bLIHAH eH Oambvl2aH eHipiepiniy 0Ipi 6oavin mabviiadsl. Ilagrodap
OHIPIHIY He2i32l IKONO2UANLIK MoceNeci — ammocghepanvlk ayaHvly
aacmanyvl. Bizoiy pecnybnuxa douviHuwa ammocgeparnvl racmatimvlii
3ammapovly OApPIbIK Wbl2apbIHObLIAPbIHLIY Oecmen Oip 6eniei [lasnodap
obvicvina muecini [1].

«IIMX3» KIIC-me ammocgepansl 1acmay ke3oepi pugopmune
Ppaouandvl peaxmopaapul, KAMarumuKaublK KpeKuHe peakmopiapul, mik
KyObipbl newmep, ayameHr CAlKbIHOamy annapammapbol, Hei0emri
azbIHObL JHCOHE COpabl KOHOBIP2bLAAPbI, COP2bLAAp, KOMAPECcopiap,
JrcendemKiul KOHObIp2bliapsl, pe3epeyapivlk napkmepoiy copabliapbl,
MmeMipicon 3cmakadaiapsl, MexHoai02UALbLK Hewmep, HCobLLY
AIMACMBIP2LIUMAD, WbIPAKMbL OKNAHOAPbI DOIbIN MAObLIAObI.

3ayvim aymazviHOa nauda 60n2aH asblH Cyaap 34yblm
KaHanuzayusacvlHuly 1 dcylie KypuliblCmapblHOa MeXaHUKALbIK HCOHe
OUONI02UATLIK, MA3apMYOaH KeliH Cy aUHANbIMblHA Jcibepinedi, 3ayvlm
Kananuzayuscvinbly 11 dcytie KypulivlcmapblHoa ma3apmoeli2an a2ul
cynapoul azvizy CapbiMcar HCUHASLIUBING JiCy3e2e ACbIPLLIAObI.

«IIMX3» JKIIC xammbl Kanoblkmapwvl yaKkelmuia cakmayaa HcoHe
KoeMy2e apHai2an Kammaul KanoblKmap JHCUHAbIUbIHA JHcibepineoi.

Kinmmi cesdep: xopwaezan opma, myumai eyoey 3ayvlmol,
Wbl2apbIHObLIAD, MO2IHOILED, KALObIKMAp.

*K. K. Samsenova, K. Kh. Zhapargazinova
Toraighyrov University,

Republic of Kazakhstan, Pavlodar.
Material received on 25.11.21.

MONITORING OF THE STATE OF OBJECTS OF ECOLOGICAL
INTEREST AT THE PAVLODAR OIL CHEMISTRY REFINERY

Pavlodar region is one of the most economically developed regions of
the Republic of Kazakhstan. The key environmental problem of the Pavlodar
region is air pollution. The emissions produced in Pavlodar region makes
up the fifth part of all discharge of pollutants into the atmosphere in our
Republic [1].

The sources of air pollution at POCR LLP are radial reformers,
catalytic cracking reactors, vertical tube furnaces, air coolers, ventilation
supply and exhaust installations, pumping, compressor, ventilation
installations, pumping stations of tank farms, railway overpasses, process
furnaces, heat exchangers, flare stacks.

Wastewater formed on the territory of the plant after mechanical and
biological treatment at the facilities of the plant’s sewerage system I are
sent to the water circulation, wastewater discharge after treatment at the
facilities of the plant’s sewerage system Il is dumped into the Sarymsak
storage tank.

Solid waste of POCR LLP is sent to a solid waste storage pit intended
for temporary storage and disposal of waste.

Keywords: environment, oil refinery, emissions, discharges, waste.

29



TopaiirsipoB ynuBepcuterinin Xabapubicsl, ISSN 2710-3544

Xumus-6uonocusiivlk cepusicol. Ne 2. 2021

MPHTU 665.6/.7

M.

https://doi.org/10.48081/FMEI8287

O. Typmy6aeea, *K. A. Bonbm-Yymauéea

TopalirblpoB YHUBEPCHUTET,
Pecniy6inka Kazaxcran, r. [TaBmomap

NPOLECC 3AMELJIEHHOIO KOKCOBAHUA
KAK 390®EKTUBHAST TEXHOJIOIUSI ITTYBEOKOU
NEPEPABOTKW HE®TU

30

Ha coepemennom smane negpmenepepabamviéarowas
NPOMBIUIEHHOCHTb PA3GUBAEICSL 8 HANPABIEHUU YTy ONeH s nepepadbomKu
Hepmu: ygenuyeHus npou3zeoo0cmed c8emiblx HepmenpooyKmos u
CHUJICEHUSI 8bIX00A OCMAMOYHbIX MONAUG. OOHUM U3 CAMBIX OUHAMUYHO
PA3BUBAIOWUXCS NPOYECCcO8 8 Hehmenepepabomke, KOMOPbIl 8 NOIHOU
Mepe No380Jisiem peuiams HOCMAsIEeHHbLE 3A0aYU ABNAETNCA — 3aMe0NeHHOe
Kokcosanue. Ilonyiaprocms npoyecca 3amedneHH020 KOKCOBAHUSL
CBA3AHA C MeM, YMO HAPAOY ¢ NOLYUEHUEM HePMAHO20 KOKCA 00pazyemcsi
3HAUUMeNbHOe KOIUYECM80 OUCMULIAMHBIX NPOOYKIMO8 NPU2OOHLIX 05
NPOU300CMEA KA4eCmEeHHbIX MOMOPHBIX MONIUS.

B npoyecce 3amednennozo xoxkcosanus peaausyem pso
MexHono2utl, 06eCne usaIowux 2o WUpPoKoe NPUMeHeHue, a UMEeHHO!
8b1COKOIpexmusnas mepmooeachanbmusayus HepMAHbIX OCMAMKO8;
OemMemaniu3ayus HemaHo2o Culpbs; 603MONCHOCMb nepepabomki
Heghmewnamos u opyeux omxo008. Imo no36o0/ienm Cuumams npoyecc
30AMeONIeHHO20 KOKCOBAHUS CaAMbIM MOWHbIM «canumapomy HII3 [1].

Cmambs npedcmasnsem cobotl 0030p npoyeccos KOKCO8aHUs, 8 MoM
yucne camu YCMaHo8Ku 3aMe0NeHH020 KOKCOBAHUA, MAK JHce 0003HAUeHA
PO OaHHO20 npoyecca 8 Hepmenepepabamuiearoujell ompaciu. Onucana
KOMHNOHOBKA YCMAHOBKU, NPUBEOCHA MEXHOI02UHECKAs. CXeMA € YUEmom
napamempos npOMeKaruux npoyeccos, a Makx Hee MOUWHOCHU YCIAaHOBKU
3ameodnennozo koxkcoeanus (Y3K) na HII3 Pecnybauxu Kazaxcman,
npeocmasienbl U ORUCAHbL BUObI ROYUAEMO20 HedpmaHo2o Kokca. Ha
npumepe TOO «I[ITHX3» paccmompera paboma 0CHOBHBIX MEXHOIOSUYECKUX
onoxos Y3K. Ilpeocmasnena noOpobras xapakmepucmura noay4aemuix
NPOOYKMO8 npoyecca, a mak dHce HanpaeieHus, Ux UCNOIb3068aAHUS.
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Kntouesvie crosa: masicenas negpmo, nepepabomia, nemsnbvie
ocmamxu, He@pmAHOU KOKC, npoyecc 3amedIeHH020 KOKCOBAHUS,
MexXHON02UUeCKas cxema YCMAaHo8Ku 3amMedeHH020 KOKCO8aHUs,
06opydosanue yCmano8Ku 3ameodieHH020 KOKCOBAHUSL.

Brenenne

Ha coBpemeHHOM sTane HedTenepepabaThBaromas MPOMBIIIICHHOCTh
pa3BHBaeTCs B HAlpaBJICHUH YIIIyOneHus nepepaboTKH He(TH: yBETHUCHHS
TIPOM3BO/ICTBA CBETIIBIX HE(TETIPOAYKTOB M CHIDKEHHS BBIX0/]a OCTATOYHBIX TOTIJINB.
OnHuM U3 caMbIX AMHAMHAYHO Pa3BHBAIOIIMXCS MPOIECCOB B He(TemepepadboTKe,
KOTOpPBII B TOJTHOM Mepe IO3BOJIAET PellaTh ITOCTaBICHHBIC 3a/laull, SBISCTCS
3aMeIIeHHOE KOKCOBAHHE.

MatrepuaJibl ¥ METOAbI

KoxkcoBanne — 310 rporiecc nepepadoTKH He(hTSHBIX OCTAaTKOB ITPH HOBBIIEHHBIX
TeMIepaTypax, HO3BOJIIOMINH ITOTyYHTh OCHOBHOH IPOIYKT KOKC, COAEP KAIHIA B
cocrase 90 % yriieponia, a TakxKe JUCTHIUIITHBIE (paKiy [2].

CymecTByer 3 BapHaHTa OCYILECTBIICHHS IPOLiecca KOKCOBAHMS, OTITMYAIOIINXCS
anmapartypHbBIM odopMiIeHHeM Tporiecca [3].

[epromyeckoe KOKCOBaHME B KOKCOBBIX KyOax. OCOOEHHOCTBIO TaHHOTO
criocoba SIBISETCsl OCYIIECTBIICHHE TIpoliecca B Ky0ax, Iie MPONCXOINUT 3aKallka
Kokca. TakuM 00pa3oM MoydaeTcs IEHHBIH MPOIYKT — KPYITHOKYCKOBOH KOKC,
TIPHIMEHSIEMBIH JUTS TPOU3BOCTBA MEKTPoa0B. CrIocod He MOIXOANT TS IIHPOKOTO
TIPIMEHEHHS, TaK KaK UIMEET HU3KYIO IPOM3BOUTEIBHOCTb.

HenpepriBHOE KOKCOBaHMEe. HempepblBHOE KOKCOBaHME OCYLIECTBIACTCS B
«KHUIBIIIEM CJI0e» TETUIOHOCUTENSI TTopoIKooopasHoi (opmsl. [Ipn manHOM Bhze
BEJICHHS ITPOIECCa OCYIIECTBIETCS MaKCUMAIIBHBIA BBIXOJT UCTHIIISATOB.

IMomyHenpepsiBHOE (3aMeTIEHHOE) KOKCOBaHHUE. JlaHHBIM BapHaHT Iporiecca
TIPOXOMUT IPH BEICOKOH Temrteparype (470—510°C) B OONBIINX KOKCOBBIX KaMepax,
/I MPOTEKAIOT PEaKIUK TEPMHIECKOr0 KPEKHHTA, IPH KOTOPBIX 00pa3yeTcst KOKC
1 ra3000pa3Hble MPOAYKTHI. JINCTHIUISATHBIE (PPAKIMH KOKCOBAaHUS HEMPEPHIBHO
TIO/IATOTCS BO (PPAKIHMOHUPYIOIIYIO KOJOHHY IS Pa3/IeIeHNs], KOKC TIEPHOIITIECKA
BBITPYXaeTcsl U3 KaMmep. BBIX0J AMCTHILIATHBIX (paknnii (MErKnit M TSOKEINBIN
ra3oi, HaTa) IpK TAKOM BeJEHHUH Iporiecca cocTasisieT 1o 60 %. B 3aBucumocti
OT CBIPbS TAKUM CIIOCOOOM KOKCOBAHHS ITOJTyJAIOT PA3JIHIHBIE BA/IBI KOKCA, TAKHE KaK
TOIUTMBHBIH, HTOJIBYATHIIN MIIN aHOAHBIH. OCOOEHHOCTBIO JAHHOTO CIIOC00a SIBISETCS
BapHaTHBHOCTH ITOJIyYCHUSI HMPOJYKTOB 3a CUET U3MEHEHHS TEXHOJIOTHYECKUX
TIapamMeTpoB.

‘YkazaHHBIE JOCTOMHCTBA IIPOLIECCA 3aMEUIEHHOTO KOKCOBAHHS XapaKTEPU3YIOT
ero, kak OoJyee peHTaOENbHYIO M MEPCHEKTHBHYIO TEXHOJOTHIO MEpepadOTKH
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HE(TAHBIX OCTaTKOB M, OJarojaps KOTOPBIM, JaHHBIN BHJ MOJYYHI IIMPOKOH
pacnpoctpanenue B cxemax HIT3 [4-5].

PesyabTartsl 00cyKnenmit

ITpouecc 3aMenIeHHOTO KOKCOBAHUS IO3BOJIAECT YBEIMUYUTH TIyOHHY
HedTenepepaboTKH MHOTHM HPEATIPHATHSAM 3a CUET U3BJICUCHHUS JOTIOITHUTEIEHOTO
KOJINYECTBA AUCTHIUIATHBIX (pakiuidl. B cBs3u ¢ aTuM HedrenepepaboTka B
Kazaxcrane ocymecTBisieTcsl ¢ BKIIOYCHHEM B CBOM TEXHOJOIMYECKHE LIETIOYKU
ycTaHOBOK 3amemieHHoro kokcoBauus (Y 3K). 3aBobL, B cxemMax KOTOpBIX ecTh Y3K
MOYKHO OTHOCHTE K 3aBOZIaM ¢ 0€30TXOTHOM TeXHOJIOTHeH riepepaboTku Hed T [6—7].

DU3NKO-XUMHYECKHE U (PU3UKO-MEXaHWYECKHE CBOMCTBAa HE(PTAHOTO KOKca
TI03BOJISTFOT NCIIOJIB30BATh €TI0 B IBETHOM METAIUTY PI U IPH IIPOU3BOACTBE AITFOMHHHS,
KaK KOHCTPYKIMOHHBIM MaTepual JUIsi U3TOTOBJIECHHS KOPPO3UIHO-YCTOHIMBON
anmaparypel, a TAK)KE B LIEMEHTHOM IIPOU3BOACTBE [§].

[TprbaM3UTENHHO TPETH MOTYIAEMOr0 KOKCa HCIIONB3YeTCs B KAUECTBE TOIUINBA
[9]. OcHOBHEIE XapaKTepUCTHKH KIacCH(PUKAIMN HE(TSIHBIX KOKCOB 3aBHCAT OT
CBOICTB HE()TSHOTO CHIPBS ¥ CIIOC00a TOy4IeHns camoro Kokca [10].

B nanno#i cratee Ha prMepe 3aBoga TOO «[THX3» paccmaTprBaeTcs ycTaHOBKa
3aMeIeHHOTO KoKcoBaHms THma 21-10/9, npenHasHaueHHAs IS TPOM3BOACTBA
He(TSIHOTO KOKCa M3 TSDKENBIX OCTATKOB IepepadoTKH HeTH (T'yJpOHa, HOTy4acMOro
Ha YCTaHOBKaX BaKyyMHOW IEPEroHKH Ma3yTa W/WIM YCTAaHOBKH IPOHM3BOJCTBA
OGUTYMOB, KpOME KOKCa Ha YCTaHOBKE MTOTyYal0T )KUPHBII Ia3 KOKCOBaHUS, OCH3MH
KOKCOBAaHMSI, JIETKU 1 TSKENbIN ra30iIb KOKCOBAHUS.

Cxema yCTaHOBKH JIBYX ITOTOYHAsI 110 OJIOKY KOKCOBBIX KaMep M OHOIIOTOYHAs
10 peKTH(UKAINH, 0 cUCTeMe 00pabOTKH M TPaHCIOpTa KOKca. YCTaHOBKa
CKOMIIOHOBaHA U3 CIIEAYIOIINX OJIOKOB:

— brok cripheBbIx mapkoB 26/16

— Biok ceipbeBoii M X0N0AHOM HacocHO! Ne 2.

— bnok KonoHH.

— Biok ropstueit HacOCHOM.

— bnok neueit.

— briok KOKCcOBBIX Kamep.

— brok TemnooOMEeHHUKOB 1 XOJIOIIIBHUKOB.

— briok ouncTky raza 1 00€3BpeXUBaHNS CTOKOB.

— briok moAroToBKYM BO/IBI THAPOPE3KH.

— briok BHyTpHyCcTaHOBOYHOM 0OpabOTKM 1 TPaHCIIOPTHPOBKH KOKCA.

— Biok onepaTopHO# U 371€KTPONOACTAHLHS.

ChIpbe M3HAYAIBHO TTOCTYNAaeT B OJIOK (PPAKIMOHNPOBAHHS B KOJOHY JUIS
W3BJICYCHUS JITKMX KOMIIOHEHTOB, KOTOPBIE OTPUIIATENHHO BIMSIOT HA IPOLECC
KOKCOBaHHS, Jlajiee HalpaBIIIOTCS B IT€Ub KOKCOBAaHUSL. B Ty ke peKTH(UKAIMOHHYIO
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KOJIOHHY MOCTYIAIOT NMPOAYKTHl KOKCOBAaHUS M3 PEaKTOPOB M IPOHCXOAHT
(paKIOHNPOBAHNE: N3BJICKAIOTCS I'a3bl, OCH3MHOBAS (DPAKIWS, JIETKUH 1 TSDKEIBIN
razoinu. YacTp TSHKENOro ra3oiis IUPKYJIUPYET BMECTE C ChIPHEM Uepe3 IeUb.
ChIpné B 3MeeBHKAX KOKCOBOM 1M HArpeBAETCs BBILIE TEMIIEPATyPbl KOKCYEMOCTH
ceIpbs [11].

Cexmsl KOKCOBaHUsI COCTOUT M3 Me4H U 4-X peakTopoB. B mpuBeneHHOM
IIpoIlecce Ha3BaHHE «3aMEVIEHHOE» CBS3aHO C OCOOBIMM yCIOBUSIMH PaOOTHI
PEaKIMOHHBIX 3MEEBUKOB TPyOUaThIX Ieyel 1 Kamep KokcoBaHusL. [IpensapurensHo
Harperoe 10 470-510 °C B meun celppe B HEOOOTpEeBacMbIe W M30JIHPOBAHHEIC
CHapY>kH KOKCOBBIE KaMepbl, TZIe MPOHCXOANT MPOLEcC KOKCOBAHMS 3a CUET TeIlIa,
TIPUXOJIIIETO ¢ ChIpbeM. C IIeNbI0 HEe 3aKOKCOBBIBAHUS CBHIPhSI B 3MEEBHKAX IT€UH,
TpeOyIOTCsI YCIOBUS HEOOMBIIOH UTMTEBHOCTH HATPEBa CHIPhS B IIEUH M BBHICOKO
CKOPOCTH ABIDKEHHSI €70 TI0 TPYOaM HedH, KOTOPOE MOYKHO MOJTyYHTb 32 CUET BBICOKOM
YZeTbHOH TEMIIOHANPSHKEHHOCTH PaJUaTOPHBIX TPYO 1 XapaKTepHON KOHCTPYKIMEH
TpyO4aToi rmeun. st HCKITFoUeHNsT HAKOTUICHHS Ha CTEHKAX 3MEEBHKOB KOKCa B TOTOK
K CBIPBIO MTOAAETCSl BOASHON T1ap, MOTyYaeMblil B OTASIBHOM ceKIin ycTaHOBKH. OH
YMEHBIIIAEeT BpeMsi IPeOBbIBAHMS CHIPbS B IT€UH U ITOAIEP)KIBAET y)ke 00pa30BaBIINECS
YaCTHIBI TBEPIOTO KOKCA B IUCTIEPTHPOBAHHOM COCTOSIHHH 33 CUET TypOyIn3amin
motoka [12].

Takxe mobaBIeHHE BOISHOTO Iapa B MOTOK YBEIMYHMBAET MEKPEMOHTHBIN
mpoder neueit [13].
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PI/ICYHOK 2 — TumoBas cxema 0J0Ka YCTAHOBKH 3aMCAJICHHOI'O KOKCOBAaHUA
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Jlanee W3 me4yu MapoXHJIKOCTHAs CMECh YXOIUT B ABE MapajulebHO
paboTatonie KOKCOBbIE KaMepbl. PeakTOpHBINH OJI0K KOKCOBaHUS padoTaeT
MIO3TAIHO: HAarpeB KaMephl, 3all0JIHEHHE KaMephbl TOTOKOM M3 IeYH, KPEKHHT
c o0pa3oBaHMEM JKHUJKHX, Ta3000pa3HBIX NMPOAYKTOB M KOKCa, MPOAYBKa,
OXJIaXK/ICHNE KOKCa 1 ero BeITpy3ka. Kamepsl KokcoBaHNUS pabOTAIOT IIO0YEPEIHO,
JIBE KaMepbl HaXoJiITcs B paboTe, a M3 JpyTruX ABYX HAET BBITPY3Ka KOKCA U
MoAroToBKa K pabote. Ilapsl ¢ Bepxa paboTalOMMX KOKCOBBIX KaMmep HUAYT
B KOJIOHHY (ppakIMOHHPOBaHUS, TI€ pa3AeisIoTCs Ha (pakiuy U UAYT Ha
JaTbHEHIITYIO TIEPETOHKY.

BensunoBas ¢pakuns (HadTa), morydaemas Ha yCTaHOBKE, IMEET HU3KUE
MIOKa3aTeNN KauecTBa: OKTAHOBOE YHUCIIO HAXOAUTCS B mpenenax 60, comepKur
oxouo 0,5 % CepHHCTBIX COeANHEHUI 1 NIMEET HU3KYIO CTaOMIBHOCTD. JlaHHas
(dpaknus moaBepraeTcs AOTOTHUTEIFHOMY obnaropaxuBanuio [14]. @pakuus
paszensercs Ha JETKYI0 M TSDKENIYIO 4acTh: JISTKWH ra30#ib CMEIINBAIOT C
ra30iIsIMH APYTUX YCTAaHOBOK B TOBAPHO-CHIPHEBOM IapKe, TSDKENBIN ra3oiib
HaIpaBIsIOT Ha THAPOKPEKHHT.

Beirpyska Kokca sSBIIsSIeTCs TIIaBHBIM 3TaIlOM B IIPOLIECCE, OT AIUTEIFHOCTH
BBITPY3KH 3aBHCUT BECh IIMKJ PAOOTHI KaMEPHI U POITyCKHAs! CIIOCOOHOCTH BCEH
YCTaHOBKH B 11e10M. CaMblii paciipoCcTpaHEHHBII METOI BHITPY3KH KOKCa, OH JKe
u npumensiercst Ha Y3K TOO «ITHX3» — ruapaBiuyeckoe pezaHue.

Jl1st BRITPY3KHM KOKCa M3 KaMep NPHUMEHSIOT CIelualbHble OypoBBIE
ycrpoticTsa [15].

Crpyn 60JIBII0I MOIIHOCTH B NPOIIECCE THAPOU3BICUCHUS (POPMUPYIOTCS
B CIIEIMANIBHBIX HHCTPYMEHTAaX — THAPABIMYECKHUX pe3aKax. 3a cueT ruapoyaapa
BOZON BBICOKOT'O JIABICHHS Pa3pyIlaeTcsl CIOH TBEPAOTO KOKca M OypHTCS
LEHTpaJIbHOE OTBepcTHE. Jlaee MHCTPYMEHT MEPEKITI0YaloT B PEXKUM
THAPOPE3KH M CTPYH BOJBI, IEPIECHINUKYISIPHO HANPABICHHBIE K CTCHKaM
KOKCOBBIX KaMep, YAAIAIOT KOKC CO CTEHOK. Jlanee KOKC ¢ BOAOH MOCTyIaeT Ha
CTAIMIO0 TPAHCIIOPTHPOBKHU. Takod MeToJ| M3BJICUCHHSI KOKCAa XOpOII TEM, YTO
OH 0e30macHBI, OBICTPBIN ¥ SKOHOMHYHBIH, TaK KaK OJHA yCTAaHOBKA MOXKET
00CITyKMBaTh HECKOJIBKO peakTopoB. [Ipn TakoM MeToae Tak e M3BIeKaeMblIi
KOKC HE COJEP)KUT MOCTOPOHHHUX NPUMECEH.

Ha cerognsmanii neas TOO «ITHX3» BrITycKaeT ry0UaThlii HETIHOM KOKC
craagapra CT TOO 39334881-005-2009, mapku A, 2-ro BUAA.

Koxkc HeTsiHOI 3aMeIIeHHOTO KOKCOBaHMS:

— Maccoas mois cepsl, %, He Oomnee 1,7;

— Brxog neryuunx Bemiects, % Macc., He 6oiee 10;

— 3ombHOCTB, % Macc, He 6oitee 0,3;

— MaccoBas gons ¢ppaxuuit 0-25 MM, %, He Oomee 55;

34

Bectuuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 2. 2021

— Maccosas nomnst ppaxmwmii Beime 25 MM, %, He MeHee 45;

— Maccosas moas odueit Biaru, %, He 0oiee 6,0;

Kokc 35ekTpoAHbIi 3aMeNICHHOT0 KOKCOBAHHS:

— Maccosas nons cepsl, %, e 6onee 1,7;

— Bexop neTy4nx Bemiects, % Macc., He 6oiee 10;

— 3onbHOCTB, % Macc, He Ooee 0,3;

MaccoBas nons ¢pakui, %:

— Kyck# pazmepoM ot 0 1o 25 MM, He Ooree 55;

— KYCKH pa3MepoM OT 25 MM U BblLIE, HE MEHEE 45.

MaccoBas noss odmeit Biaru, %, He 6oiee 6,0 [11].

OIeKTPOJHBII KOKC IPUMEHSETCS B KAYECTBE ChIPbS HAa 0TEYECTBEHHOM 3aBOJIC
0 TIPOW3BOACTBY TNpokaiéHHoro HedTsHOro Kokca — TOO «YIIHK-IIB» mis
M3rOTOBJICHNS aHOAHBIX AJIEKTPOJIOB, HY KHBIX IIPH IPOU3BO/ICTBE aTFOMHUHUS [16].

CepHHCTBIE KOKC MOXET HMCIOJIb30BAaThCs B KAaUECTBE 3HEPTEeTHUECKOTO
TOIJINBA CHUJKAET HATPY3KYy Ha OKPYKAIOMIYIO Cpely MO KOJIHUYECTBY
BBIOpachIBa€MBIX B aTMOC(EPY CEpHUCTBIX CoeIMHEeHUH. Harpumep, eciu cxxurats
6 MJTH. TOHH TOIIOYHOTO Ma3yTa ¢ CoJiepskaHueM cepsl 1,5 % macc. B okpyxatomnryio
cpexny BeIOpaceiBaeTcst 180 THIC. T/TOA COGOMHEHU Cephl, TO IPU KOKCOBAHHH
TAKOTr0 XK€ KOJIMIeCTBa Ma3yTa o0pa3yeTrcst okoo 350 ThIC. T/Toj HEPTIHOTO KOKCa
C coaep kaHueM cepbl IpuMepHoO 1,7 % Macc, B pe3yJsibTaTe CXKUTaHUsI KOTOPOTO
B OKPY’KaIoOIIyIo Cpey BEIOpacwiBaeTcs 25 ThIC. T/Tox cepsl. [1o aToit mpuunHe B
TIOCIIEHEE BPEMsI MHOTHE 3aBOABI CTAJIM BHEAPATH YHEPTETUIECKHE YCTAHOBKH,
Ha KOTOPBIX B KA4ECTBE TOILIMBA HCIIOIb3YETCs KOKC.

BriBoabI

W3 Bcero mepednciIeHHOTO MOXHO CJI€JaTh BBIBOJ, YTO IpOILECC
3aMeJUIEHHOT0 KOKCOBAaHUS UIPaeT 3HAYMMYIO POIlb B HeprernepepadaThIBaronien
MIPOMBIIIUIEHHOCTH, JlefIass BO3MOKHBIM IepepabOoTKy OCTaTOYHBIX BHIIOB
CBIPBSI, TEM CaMbIM JieJ1asi IIPOU3BOJICTBO MPAKTHUECKH 0e30TX0aHBIM. [Iporecc
MTO3BOJISIET MOJIyYUTh M3 TSDKENBIX OCTATKOB IIEHHBIX MPOAYKTOB, TAKUX Kak
BBICOKOKAYECTBCHHBI KOKC M JAPYTHM€ MPOIYKTHI, KOTOPBIE HCIOIB3YIOTCS
B KauecTBE CHIPbS Ul KaTaluTHdeckux mpoueccoB [17]. Ceiiuac, Bo BpeMs
Tepexo1a OTpaciei MPOMBIIIEHHOCTH Ha 0€30TX0JHOE IPOU3BOACTBO, IIPOLIECCY
V3K 3aHnMaeT BaxxHOE MeCTO B HeprenmepepadoTKe.
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MYHAMIbI TEPEH OHJIEYIIH TUIM/I TEXHOJIOTASICHI
PETIHAE BASTY KOKCTEY ITPOIECI

Kasipei kezenoe myHaii onoey onepkacioi myHail 640ey0i mepenoemy
bazblmbIHOA 0AMYOd. AUbIK MYCMi MyHal OHIMOEPIHIH OHOIPICIH ya2atimy
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JHCOHE KANObIK OMbIHHbBIY WbI2bIMObLIbI2bIH moMenOemy. Koiivirzan
MiHOemmepOi wieutyze MoablK MyMKIHOIK Oepemin MyHail eyoeyoezi
KapKbIHObI 0AMbIN Kele HCamKan npoyecmepoin Oipi — Kewikmipineen
xokcmey. Kewixmipineen kokcmey npoyeciniyy maHblManiobliblebl MyHAall
KOKCbIH OHOIDYMEH KAMap H#Co2apbl CAnaibl MOMOp OMbIHOAPbIH OHOIpY2e
arcapamovl OUCUTLIAM OHIMOePIHIY AMapIblKmatl Keaeminiy my3inyine
baiinanvicmol.

Kewixmipin xoxcmey npoyecinde oHbl KeHiHeH KOLO0AH)YObl
KaMmamacsls ememin Oipkamap mexHoi02usnapobl dicyseze acbipaobi,
aman aumKanoa: MyHau KaiOblKmMapblH H#o2apbl MUiMOi mepmMusiblk
acghanbmcul30aHObIPY, WUKI MYHANObI MEMALICbI30AHObIPY, MYHAl
WAAMBIH JcOoHe OacKa 0a KanoblKmapowvl eHoey MymKinoiel. Byn mynau
on0ey 3aYbIMbIHbIY el KYammbyl « CAHUMAPUACHL» peminoe KewlikmipineeH
KOKcmey npoyecin Kapacmulpyaa MyMKiHOIK 6epeoi [1].

Maxanaoa xokcmey npoyecmepine, oHblY (WIHOe KewiKmipiieeH
KOKCmey KOHObIP2bLIApbIHblY 030epine Wory dcacareat, bya npoyecmiy
MyHail 6H0ey oHepkocibinOe2l peni Oe kepcemineen. OpHamy cxemacwl
cunammanean, MexHoA0UANILIK Cbl30a JCYPIn JHcamKan npoyecmepoiy
napamempuepin, conoau-ax Kazaxkcman Pecnybiuxacvlnbly MYyHAl
eHOey 3ayblmblHOA2bl Kewikmipineen Kokcmey KoHovipavicvinbly (KKK)
KyamulH, 6HOIpiiemin MyHAll mypiepin eckepe Omulpbln OepiieeH. KOKC
ycuviHvlizan scone cunammanzan. «POCHZy XKUIC mvicanvinoa Y3K
He2i32l MeXHONI02UANBIK OONIMUIeNePIHIH HCYMbICHL KAPACbIPbLIZAH.
Ilpoyecmin anvinzan oHiMOepiHiy MOABLIK CUNAMMAMACHI, COHOAU-AK,
onaposl nadanrany bazvlmmapul KOPCemileeH.

Kinmmi ce3odep: ayvip myHail, ogoey, MyHail Kaniovlkmapul, MyHat
KOKCbl, Kewikmipiicen Kokcmey npoyeci, Kewlikmipiicen Kokcmey
KOHOBIP2bICLIHbIY MEXHOLOUANBIK CXeMAChl, Keuwlikmipiieen Kokcmey
KOHOBIP2bICHIHBIH HCAOOLIKMAPBI.

M. O. Turtubayeva, *K. A. Bolit-Chumacheva
Toraighyrov University,

Republic of Kazakhstan, Pavlodar.

Material received on 25.11.21.

39


https://www.pnhz.kz/press_center/news/?ELEMENT_ID=50494
https://www.pnhz.kz/press_center/news/?ELEMENT_ID=50494
http://www.tatar-inform.ru/news/2016/07/04/510986
http://www.tatar-inform.ru/news/2016/07/04/510986

TopaiirsipoB ynuBepcuterinin Xabapubicsl, ISSN 2710-3544

Xumus-6uonocusiivlk cepusicol. Ne 2. 2021 Bectuuk Topaiirsipos ynusepcurera, ISSN 2710-3544

40

THE PROCESS OF DELAYED COKING AS AN EFFECTIVE
TECHNOLOGY OF DEEP OIL REFINING

At the present stage, the oil refining industry is developing in the
direction of deepening oil refining: increasing the production of light
oil products and reducing the yield of residual fuels. One of the most
dynamically developing processes in oil refining, which fully allows solving
the assigned tasks, is delayed coking. The popularity of the delayed coking
process is due to the fact that along with the production of petroleum coke,
a significant amount of distillate products suitable for the production of
high-quality motor fuels are formed.

In the process of delayed coking, it implements a number of
technologies that ensure its widespread use, namely: highly efficient
thermal deasphalting of oil residues, demetallization of crude oil; the
possibility of processing oil sludge and other waste. This allows us to
consider the process of delayed coking as the most powerful «sanitaryy
of the refinery [1].

The article is an overview of the coking processes, including the
delayed coking units themselves, the role of this process in the oil
refining industry is also indicated. The layout of the plant is described,
the technological scheme is given taking into account the parameters of
the ongoing processes, as well as the capacity of the delayed coking unit
(USC) at the refinery of the Republic of Kazakstan, the types of produced
petroleum coke are presented and described. On the example of POCHZ
LLP, the work of the main technological units of the UZK is considered.
A detailed description of the obtained products of the process, as well as
the directions of their use, is presented.

Keywords: heavy oil, processing, oil residues, petroleum coke, delayed
coking process, process flow diagram of delayed coking unit, equipment
of delayed coking unit.
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Oxbimy 90icmepi OKyubIHbIY OACKA KbIPbIHAH MAHY2d, OAAPObl HCAH-
JHCaKmul aulyaa HeoHe opoip b6anamviy OINIMIH AHBIKMAy2a KemeKkmeceoi.
Xumusa cabaxmapvinoa 0a oxeimy o0icmepiniy Manwizsl 30p. Byn
MAKanaoa yiHcolMObIK HCyMblCc mypiaepi apKblibl XumMus cabakmapbinod
OKYUBLIAPObIY MAHBIMOBIK, KbI3bI2YUIBLIbIZIH 0aMbIINY HCONOAPbL MYDATbL
aiimoeiizat. OKyuwbiHblY NOHOT mepey myciHy Kabinemin 0amvlmy, an2au
OLniMOEpIH CoIHBINMAH MbIC AHcepoe HCoHe Ke3 KelleeH aeaz0anoa muimoi
natioanana Oinyin KamMmamacsls emy noHoi oKbImyodasl OACMbL MAKCAm.
Xumus cabakmapwinoa 6yn o0icmi KOJIOAHA OMbIPLIN OKYUbLIAPOA
NOHOIK Ky3vlpemminikmi oameimyaa 001a0bsl. ¥oH#celMObIK JHCYMbIC
mypaepi KOAOAHbLIbIN OPLIHOAN2AH MAKLIPLINMAP MeH MAnculpManiap
mypaepi makaiaoa Haxmul kepcemineen. Convimer Oipee, yiHCbIMOBIK
OKbIMYObIH APMBIKUBLIBIKMAPbL OAAHOAI2AH. XUMUs NOHIHOe2 YIHCLIMObIK
OKBIMY OLNIM ANYWbLIAPObIY NOHEE 0e2eH KbI3bl2yUlblIbleblH, MAHLIMObIK
Kabintemmepin Kanvinmacmuelpyoa eme maywi3ovl. Ocwl o0icmi Koi0auy
apKbLIbL NOHOT OKbIMY MAKCAMbIHA HOMUMCENi KON dcemKizyee 60aaobl.
YorcoimoviK oKbimy mexHon02UsACbIHbIY mobuenik MoHi Oe epexuie,
OKVUIbIHBIY OKYOdabl ic-opeKemi 00CmapbiHa 0e2eH KapblM-KamblHACbL
apma myceoi scoHe Oe KoubACUIbLIBIK, MONMA JHCyMblc icmey Kabiiemmepi
damuovl. Byn kepcemkiwmep mexHon02usHbIY MUIMOLTIZIH KOpcemeOoi.

Kinmmi ce30ep: yorcoimMObiK OKbIMY, OUOAKMUKALBIK OUbIH, OKbINY
MEXHOIOSUACHL, XUMUS NOHI, MAHBIMObIK Kbl3bl2VIUbLIbIK, 90icmep.

Kipicne

Kasipri 3amanra coiikec 0itim Oepy KyieciHIe TaHBIM/IBIK KBI3BIFYIIBUTBIKTHI
TYCIHYAIH 8pTYpIIi Tocinaepi KansimTacyna. OKbITY Ke3iHe dJiCTep MEeH JKYMBIC
(hopmanapsl Oi1iM aTyIIBUIAPIBIH TAHBIMABIK KAaOUIETTEpiH NaMBITYIIB HET13Ti

XVUMUST MOHIHE Y)XbIMObIK OKbITY 84ICIH MAALAIAHA
OTbIPbIM, OKYLUBINIAPABIH TAHbIMObIK BECEHAIIMH
APTTBbIPY XOJQAPbI
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aneMeHTTiH Oipi. Ochutaiina, OKyIIBUIAPABIH iC-9pEKeTiHIH iIKi )KOCTaphIH,
OJIAp/IbIH OKYFa JIETeH KO3KAPAChIH ©3TePTIICHTIH TiKeNeH KbI3bIFYIIBUIBIK Maiina
0o0JIabl.

Kasipri 0iximM Gepymeri OKbITY TEXHOJIOTHSIAPHI KeJIeci TaanTapra Jkayar
Oepyi Kepek aKbIpaMac JUJaKTUKAIBIK KYie:

— OKBITYJIBIH YXKBIMIBIK (DOpManapblH CakTail OTHIPHIIN, OKYIIBIFA OHBIH
TAaHBIMJIBIK KaOlIeTTepiH, MOTHBAIMICH MEH JKEeKe KaJayblH TOJIBIK ecKepe
OTBIPHIII, OHTAWITEI OaFaapiiamMa OOMBIHIIIA OKY /B )KEKEIEHIIPyTe MYMKIHIIK Oepy;

— KEH [eJarOriKaIIbIK IPAKTHKAFa HHHOBAIMSUIIBIK 9/1iCTEP/Ii €HI13y apKbLIbI
OKBITY/Ibl OHTAWIAH/IBIPYFa BIKIIAI €TY;

— OiiM Gepy yaepiciHae OKBITY KaFHUIATapblH iCKe achIpyIbl KaMTaMachl3
eTy (MOTHBAIHsI, IC-OPEKET MaKCATTAPbIH ©3EKTEHIPY OHE OHBI JKOCHapIay,
OeJICeHIUTIKTI, 13AeHIMITa3 IbIKTHI, TAHBIMABIK IepOECTIKTI HTepy IeHreliH Oaranay
JKoHe T.0.);

— OKYIIBIHBIH O1TiM JXyHieciH 03 OeTIHIIe KaTbIITaCTRIPyFa bIHTANIAaHABIPHIIL,
pedIIeKCcHsHBI )KY3ere achlpy Kypallbl peTiHae apekeT ety [1].

TaHBIMIBIK KbI3BIFYIIBUIBIK TAHBIM/BIK OCJICEHAITIKTEH, OKY MOHAEPiHEe
HaKTbl OAFBITTANATHIH, TAHBIMIBIK MOTHBTED OacThl OPBIH alaThIH KYHIIbI
MOTHBanUsAAaH KepiHedi. O OKYIIBIHBI KBI3BIKTHIPATHIH aKIIapaTThl OeICeH i
i3meyMeH OalIaHBICTHI TaHBIMIBIK iC-OPEKETTiH MPOTPECCHBTI KO3FAIBICHIMEH
cunarranaapl. OKyIIbUIAPbIH TAHBIM/BIK KbI3BIFYIIBUIBIKTAPBI OJIAPFa OKY
MIPOLIECIH/IE JKOHE OJIap YIIIiH MaHbI3/IbI MOCeIeNiep OOMBIHINA KOChIMIIIA aKIapaT
i3meye JKOFaphl OeNCEeHAIUTIKTI KaMTaMack3 eteni. OKyIIbl e3iHiH OiTiMiMEeH
kebOiHece OarFmapiamMaiblK MaTEpHUANIbIH OTYIHEH O3BIN KeTell )KOHE OKY
MIPOIIECiHE 631 alFaH aKIapaTThHl NaianaHa anaael. byn oHBIH ©3iH-031 Oaranay
Ce31MiH TyAbIPa bl )KOHE TAHBIMIBIK KbI3BIFYIIBUIBIFBIH KYIICHTII, i3AeHIMITa3IbIK
KaO1IeTiH JaMBbITabl.

Martepuanmap MeH agicrepi

OKyUIBLIAP/IBIH TAHBIMIBIK, KBI3BIFYIIBUIBIFBIH KAIBIITACTHIPY KOHE JAMBITY
OKBITY/IBIH 9PTYPJIi (popMaiapbl MEH d/IiCTEPIH KOJIaHY apKbLIbI KY3€re acaibl.
ATtan aiiTkanja, OKYyUIbUIAP/IbIH TAHBIMJIBIK OCICEHIUTITIH YKBIMIBIK HEMece
TOIITHIK OKBITY 9JIiCiH KOJITaHy apKBLIBI TaMBITYFa 0oaasl. byn aicTi kenecinei
TAIChIpMaNap TypiH/e YChIHA aTaMbI3: (YPOHTAIIBIbI TAIICHIPMAIIAP, AUAAKTUKAIIBIK
OUBIHAAP, €CENTEP/Ii LICUIY KOHE XUMUSIIBIK IKCIIEPUMEHTI KOPCETY.

Xumus moHiHAE O1MiM aTymIBIIaApAbIH TAHBIMABIK KBI3BIFYIIBUTBIFBIH
KaJIBIITACTHIPATHIH TAIICBIPMANap PETiHe, MbICAIIbI CHHKBEHH, KJIACTep KYpPY/Ibl
naiinananyra 6onanel. OKymeuIap cabakra XoHe YiIe MOTiHI Oec )KOJIJaH KoHe
11 ce3aeH TypaThiH TAKBIPBIITHIK CHHKBEHH/IEP JKacay YIIIH YJIKEH KyaHbIIIIEeH
XKyMBIC icTeiini. bym amictepai 8-CHIHBITT XUMHSACH OOWBIHIIA « XHMHUSIIBIK
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SJIEMEHTTEPIIH IEePUOATHIK JKYieci» TapayblHIa jkoHe «XUMHUSIIBIK OaiJIaHbIC
Typiepi» OemiMiHIe KonmaHyFa 6omamsr [2].

Binmim Oepyze kmactep IereHiMi3 — MOTIHHIH CEMaHTHKAIBIK OipIIiKTepiHiH
KJIacTep TypiHae 6enrini 6ip TOpTiNIeH rpapuKaIbIK TYPIE )KacaaFaH )KUBIHTHIFBL.
OpracbiHIa — TaKBIPBII aTaybl, IpobiemManap, OHBIH aifHaJachIHIA MIKipIiep
— 9PTYPIIi AdJeNaepMeH, GaKTiiepMeH, MBICaTAapMeH OipiKTipiireH yJIKeH
CeMaHTHKAIBIK Oipiikrep. Ocputaiima, Kiactep — Oenrii 0ip TyKBIphIMIaMaHbIH
CEMaHTHKAJBIK ©pIiCTepiH KOPCETETiH MaTepHANIbIH I'papUKaIBIK YHBIMBL.
Xumus cabakTapblHAa KIACTep KYPy OKYLIBUIAPFa Ke3 KeJITeH TaKbIPBIIl TYPaJIbl
epKiH )kK9HE aIllbIK OiflayFa MYMKIiHIIK Oeperi. MpIcaibl, 7-ChIHBIT XUMUSICHIHIA
«Aromaap. Monekynaiap. 3aTTap» TapayblHIaFbl TAKBIPEIITApA KOJIaHy cabaK
0apbICHIH KBI3BIKTHI eTeli. COHbIMEH KaTap, XMMHUSHBIH 0acKa CBHIHBIITApIaFbl
TaKBIPBINTAPbIHAA KIACTEpAl KOJIaHa ajlaMbl3. 3aTTapAblH KYPBUIBICHIH JKa3y
OapBICHIH/A, JIEMEHTTEPIH KYPBUIBICHIH jKa3y/aa, JICKTPOHAAPABIH aTOMIAFbI
KO3FAJIBICHI TYPAJIBI JKa3FaHIa Y)KbIMIIBIK OKBITY 9JIICiH jKoHe cabaK OapbIChIHIA
KJIacTepi TarceIpMa TYpiH/Ie KypacTeIpyFa 6oiansl. Kimactepai cabakThIH opTYpIi
Ke3eHJIePiH/Ie, XUMUS KYPCBIHBIH 9PTYPIIi TAKBIPBIITAPBIH 3ePTTEYIe KOIJaHyFa
6omnanel [3—4].

Kazipri TOnTHIK >KyMBIC, 91€TTe, OYKLI CHIHBINTHIH ()POHTAIIBIBI JKYMBICHIHAH
Oacranazpl, OHBIH OapBICHIHIA MYFaJiM IpoOIeMabIK cypaKkTap HEMece «MHUFa
mrabyblT» TYFBI3aJbl XKOHE TONTapFa TarceipManap O6epeai. TONTBHIK )KYMBICTBI
XKYIIIIEH HeMece TOPTTEH KapacThlpyFa Oonansl. COHBIMEH Katap, op OKYIIBI
KiMIiripiM MocelleHi XeKe IMIele/Ii, COTaH KeHiH jKeKe KYMBIC HOTHKeIepi
HETi31HJIe OCBHI €Ki OKYIIBI OpTaK OiplIeCKEeH JKYMBIC JKacalIbl; colaH KeWiH
JKYIITAaFEl OipJIeCKeH )KYMBIC HOTIDKEIepi OOMBIHIIA — TOPT HEMECE OaHa Kol
OKYIIBIHBIH Kbl )KYMBICHL. JKYMBICTBIH 8p Ke3eHIH/e 03iH-031 OaKkbuIay jKoHe
Oarainay xy3ere aceIpsuIagbel. OKY ic-9peKeTiH YHRIMAACTHIPYABIH OYII pOopMace
JKeKe MaceJieIep MEH CeMUHapIIap bl )Ky3ere achlpyia KOJIIaHbUIaIbL.

Xumus cabaKTapblHAa OKYIIBUIAPIBIH YJIKCH TONTAPBIHBIH YKBIMIBIK
JKYMBICBIH KOJIIaHFaH xeH. COHBIMEH KOCa, 9pTYpJIi TONTAp >KaJITbl TAKbIPHII
asICBIHIA OPTYPIl TamcelpManap anaael. MaceseHi alfblH-alla TY>XBIPhIMIAy
JKOHE TaKBIPBIITHI KeHiHHEH 06Ty KoHe TalchlpMaiap TONTaphl apackiHna 6eiy
CBIHBIIITA JKaHA JKaFall TYFBI3a (bl OYKIJI CBIHBIII &P TOIITHIH POJIi TYpajbl Oiei,
OCBUIAMIIA ©3apa YMITTEP OpPHATBUIAJIBI, aJ1 TONITAP MEH XKeKe OKYIIbUIAp CHIHBII
AIIBIHAAFB MIHZIET TICH XKayanKepIIiIik ce3iMiH ce3ineni. Tomrap OiniMai OeKiTy
Ke3eHiH/Ie TaFaiibIHIaIa bl )KOHE YaKbITIIA OOJIBII TaObUIa 6!, TOII dKYMBICBIHBIH
KOPBITBIHABICH OOHMBIHIITA OKYTIIBLTap Oipeii Oara amaabl. CabakTa TONTHIK YKYMBIC
Ke3iH/Ie MYFaJIiM KeHECIIi KBI3METiH aTKapazsl [5—6].
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Hoatmkenep :koHe TAIKBLIAY

Kaszipri yakpITTa AUIaKTHKAIBIK OHBIHIAP ©3CKTUIITIH JKOFAITKAH JKOK.
Oumnap 3epTTeNeTiH MaTepHalIbl UTepy JKoHE OEKiTy IPOLECiH KhI3BIKTHI JKOHE
SMOIMOHANB! eTelli. JInaakTHKaIbIK OHBIH — OYJI OKy Hpolecinae oenriui 6ip
JMIaKTUKAJIBIK MaKcaTTapFa KOJI XKeTKi3yre OarbITTaIFaH OWbIH JKaF/1aibl TYpiHae
OKBITY/IBIH apHaibl dicTeMenik opici. [loHre nereH KbI3BIFYIIBIIBIKTaH Oacka,
OKYIIBIJIAp MIOFBIPJIaHy, KUBIHIBIKTAPBI J)KEHY, 03 OETIHIIe XoHe Te3 IIemIimMm
KaObUIIay KAOUICTTEPiH JaMBITA b, COHBIMEH KaTap KHsLJI, 3¢iiH, COMUICY JKoHe
ecTe cakray KaOijleTTepiH AaMbITaabl, KYPAETi XUMHSAIBIK YFBIMIApI6l OHAH
YHpeHe i )koHe ecTe cakTai sl [7-9].

JlunaKTUKaNbIK OMBIH/BI KaNIblIaMa cabakTapaa KojagaHyFa 0oaabl, Oy
MYFaJIIMHIH ITBIFAPMAIIBLUTHIK KaOUTEeTIMEH TiKeel 0aimaHbICThI. I IaK THKAIBIK
OWBIHHBIH MBICANIBI 9-CHIHBINTAFBl « MeTalgapIblH XUMHUSIIBIK KacHeTTepi»
TaKbIPBIOBIH KapacThIpaiblK. CHIHBIN KaTapiap OOHMbIHIIIA HEMece 9p TYPJIi dic-
Tocinaep OoibiHma 3 Tonka OeiyiHeni. Op Tomnka Mbicanbl, Ca ToOs! (1 Tom),
Mg 1008 (2 TOm) >x0He Na ToOBI (3 TOm) aTay >KoHE OJapJbIH KOCBUIBICTaphl
KaTBICAaThIH PEaKLUs TEeHACYJIEPiH KYPY TalChIpMachl YCHIHBIIAbI. Op TONTHIH
imrinzge Oananap e3aepi TaKbIPHIII HEMece TanchipMa OOWBIHINA OimiMaepiH
KongaHasl. TancelpMaHbl OpBIHAAN OOJIFAH COH, XXYMBICTBI TeKCepy YLIIH —
2 munyT O0epirtemi. OcbinaH KediH « XUMUSUTBIK KOIIIK» 9ICIMEH TOIITap JKa3FaH
TEHJeYyJIepli XUMISUIBIK peakiys THIiHe Kapai 3—5 MHUHYT imiHge Oexeni.
Keiiin op Tom Ke3ek-Ke3eK peakiys TeHAeYyIepiH TakTara xa3aapl. CollaH Keiin
SKYMBICTBIH KOPBITHIHJIBICHI MIbIFapbiiaasl [10].

TancelpMaHbl YXKBIMIBIK OPBIHIAY YJrepiMi Halmlap OKyLIbIIApAbl 1a
JKYMBICKa TapTaThIHBIH aTall ©TKEeH jkKOH. TONTHIK )KyMbIC OapbIChIHAA OapIbIK
TOI MyIIesepi OeJICeH i KaThICHII, OapiIbIK OKYIIBUIAP/IbIH TAKBIPHINTH TYCIHYiHE
xKaraal xacananasl. JKyMBIC HOTHIKENEPIH TalKbLIay Ke3iHIe OKyIIbLIap eTe
CBHIHH XOHE 63 TOOBIHAAFHI JKOJIACTapbIHBIH FaHa eMec, COHBIMEH KaTap Kepii
TONTAPJIBIH JIa dKYMBICHIH OaKbLUIaiIbI.

KopbITbIHABI

KopsiTa kese, erep MyFainiM OKYIIBUIAP.IbIH TaHBIMJIBIK KBI3BIFYIIBIIBIFBIH
JAMBITYIbl MaKcaT e€Tce, OJ1 ©3iHIH FBUIBIMH-9J[iICTEMENIK NeHIeliH yHeMi
apTTHIPHII, XKYMBIC popMaapsl MEH dIiCTepiH KEeTUIIIPiN, HIBIFApMaIIbUIBIKIICH
XKYMBIC icTeyl MaHbI3bl. bananap TaOurarbiHaH Oinyre Kymap »KoHE OKyFa
KYIITApJIBIFEl JaMbIFaH. MyFaaiMHIH MIHIETI — OalaHbIH KaOineTTepi MEH
TaJlaHTTAPbIH aHBIKTAY, OJIap/IbI Allly XKoHE TaMBITY. By xkep/e y>KbIMABIK OKBITY
9JIiCI OKYIIBUIAP/ABIH TOIIIEH XXYMBIC iCTEy >KoHE Oaranail ajxy JdarbuIapblH
KaJbINTacThIpaabl. COHBIMEH KaTap CHIHU TYPFBICHIHAH OMJIayFa, IBIFApMaIIbUTBIK
KaOl1eTTepiH apTTHIpyFa, ©3 OMBIH HAKTHI, KYHEIN JKeTKi3e allyFa, e3/iriHeH
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perrenyiepiHe, 63 OOWBIHIAFb KOMIOACUIBUIBIK KbIPBIHBIH, TATaHTH MEH
JApBIHBIHBIH alKBIHAATYbIHA ocepiH Turideni. OKBITY YpIiCiHAE YCTa3abIH
MiHZETi OKYIIBIHBIH CAallaJIbl OLTiM aJFaHBI XKOHE OPBIHABI XKep/Ie KonmaHa Oinyre
yiipety. OKyIIsl MeH MYFalliM apackIHIAFEI Kepi OaiaHbICThI, Oalla epKiHIITiH
mieKTeMeyre, cabakka JIeTeH BIHTA JKITepIIepiH OsATyFa, 031H-031 peTTeyre Yipery
OOJIBIIT TaOBUTAEL.
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paszeusams y yuawuxcs npeomemuvie Komnemenyuu. Temvl u 8uovl
3a0aHUlL, BLINOTHAEMbLE C UCNONIb308AHUEM KOJUIEKIMUBHBIX (hopM pabombl,
UEMKO U3L0JCEHbl 8 cmambe. Buecme ¢ mem uznodcenvl npeumywecmea
KOLIEKMUHo20 00yyenus. KonnekmugHoe 06yuenme Xumuu umeenm 8alcHoe
3HAYeHUue 6 POPMUPOBAHUU Yy 00YUAIOWUXCA UHmMepeca K npeomemy,
nosHasamenvbuvix cnocoonocmeil. C nOMOWBIO 9M0O20 MEMOOd MONCHO
agpgpexmusro docmuus yenu uzyuenus oucyuniunvl. Ocoboe 3nauerue
uMeem mexHOI02Us KOLIEeKMUBHO20 00YUEeHUs, NPU KOMOPOIL Y yuaue2ocs
so3pacmaem omHouleHue K y4eOHOU 0eamenbHOCmU U PAa368uU8aiomcs
JaudepcKue Kavecmea, ymenue pabomams 8 Komanoe. dmu nokazamenu
ceudemenvcmeyom 00 3¢phekmusHocmu mexHoaIo02uu.

Knrouesvie crnosa: xoanekmugnoe oOyyenue, ouoaxmuueckas uepa,
mexHoa02us 00yueHus, npeomen XumMuu, HO3HABAMENbHbI UHMmepec,
Memoobl.
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IIYTH NOBBIIIEHUSA MO3HABATEJIbHOM AKTUBHOCTH
YYAHIUXCS C HCITOJIB3OBAHHUEM KOJIJIEKTUBHOI'O
METOJA OBYYEHHUA XUMHUHN

Memoouvl 0byuenus nomoearom pacno3Ha8ams y4eHuKda noo opyeum
VeNOM 3DeHUsl, 6CeCMOpPOHHEe PACKPbIBANb UX U GbIAGAAMNb 3HAHU
Kadicoozo pebenka. bonvwoe 3nauenue umeiom memoost 0Oyuenus u na
VpOKax xumuu. B oanHoli cmamve pacckazvléaemcs 0 nymsax pazeumust
NO3HABAMENbHO20 UHMeEpPeCcd YUAWUXCA HA YPOKAX XUMUU yepe3
KOJIeKmugHvle Gopmul pabomvi. Pazeumue cnocoOHOCMU YUeHUKA K
271y60KOMY NOHUMAHUIO npedmema, obecneyenue ymeHUs 3¢pekmuero
UCNOB306aMYb NONYYEHHbIE 3HAHUS 60 BHEYPOUHOU 0eAMeNbHOCHU U 8
moboti cumyayuu. Ha ypoxax xumuu ¢ noMowsbio 3mozo Memooa MONCHO
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WAYS TO INCREASE THE COGNITIVE ACTIVITY OF STUDENTS
USING THE COLLECTIVE METHOD OF TEACHING CHEMISTRY

Teaching methods help to recognize a student from a different angle
of view, comprehensively disclose them and identify the knowledge of each
child. Teaching methods in chemistry lessons are also of great importance.
This article describes the ways of developing students’ cognitive interest
in chemistry lessons through collective forms of work. Developing the
student’s ability to have a deep understanding of the subject, ensuring
the ability to effectively use the acquired knowledge in extracurricular
activities and in any situation. In chemistry lessons, this method can be
used to develop students’ subject competencies. The topics and types
of tasks performed using collective forms of work are clearly stated in
the article. At the same time, the advantages of collective learning are
outlined. Collective teaching of chemistry is important in the formation of
students’ interest in the subject, cognitive abilities. With this method, you
can effectively achieve the goal of studying the discipline. Of particular
importance is the technology of collective learning, in which the student’s
attitude to learning activities increases and leadership qualities develop,
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the ability to work in a team. These indicators indicate the effectiveness «BUOJIOIMNs» CEKUUNSICHI
of the technology.

Keywords: collective learning, didactic game, learning technology,
chemistry subject, cognitive interest, methods. SRSTI 34.33.27
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SOME ASPECTS OF TOXIC SECRETIONS ACCUMULATION
IN MAMMALIAN ORGANISMS

A qualitative method was used in the study. The article describes the
terrain of the studied territories, the heterogeneity of the biotic component,
the description of the aspects of the accumulation of toxic excretions on
mammalian organisms.

During the investigation, the main environmental pollutants in the
Pavlodar region and their impact on the organisms of mammals were
studied. Catching of animals is carried out according to standard methods
using accounting lines: trap-lines and trapping grooves. The aspects of
bioaccumulation of fluorine, benz (a) pyrene, heavy metals (lead, zinc, arsenic,
mercury) in the organisms of animal populations inhabiting the urban areas of
Paviodar region have been determined. The main fluoride depot is bone tissue.

Heavy metals tend to accumulate in the fur of mammals, as well as in
the liver, kidneys, lungs and genitals. The most dangerous for animal health
is benzo (a) pyrene, which can accumulate in adipose tissue. Benz (a) pyrene,
being the strongest mutagen, can lead to the formation of malignant tumors.
The degree of accumulation of toxic secretions directly depends on the habitat
of animals and the type of food. It was found that contaminants can accumulate
in bone, connective and epithelial tissues.

Keywords: Toxic substances, bioaccumulation, benzo (a) pyrene, heavy
metals, fluorine.

48 49



TopaiirsipoB ynuBepcutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2021

Introduction

Air pollution can cause changes in air quality from the most obvious effects,
such as smog, to seemingly invisible ones, rising temperatures in cities, changes
in precipitation in the region.

The increasing scale of human impact on the environment has given
rise to acute problems related to its quality. Polluted air, soil and surface and
underground waters can often cause death or irreversible consequences in the
morphophysiological or functional states of tissues and organs of living organisms.
A significant contribution to environmental pollution is made by non-ferrous
metallurgy, in particular the aluminum industry, whose enterprises, due to
technological specifics, emit hazardous elements into the air, for example, fluoride
compounds, benzo (a) pyrene.

Modern society can no longer exist without factories, power and water-power
stations. All these objects are sources of environmental pollution. This ecological
trend can be traced in many cities around the world. All industrial facilities carry out
pollution by various methods and substances. The most common type of pollution
is chemical. This type of pollution is dangerous for the environment, human and
animal life. Pollutants are chemicals and compounds such as formaldehyde and
chlorine, sulfur dioxide and phenols, hydrogen sulfide and carbon monoxide.

The problem of air pollution in the city of Pavlodar is one of the most urgent.
In 2020, at the reporting board of the Ministry of Ecology, Geology and Natural
Resources, it was announced [1] that Pavlodar region is the champion in terms
of emissions into the environment in Kazakhstan. First of all, this is due to the
presence in the atmosphere of specific substances coming mainly from the city-
forming industrial enterprises of the Pavlodar region.

Pavlodar region plays an important role in the development of heavy
industry in Kazakhstan. In this regard, it is relevant to study the bioaccumulation
of industrial environmental pollution in organisms, using the example of small
mammals. The region is also the leader in the number of people suffering from
cancer. Whether there is a correlation between these two components is also an
open question. Research question: How does industrial pollution affect the structure
and functioning of mammals in the Pavlodar region?

The study aim. To study the impact of industrial pollution on the organisms
of animals of different populations

The data obtained on the effect of industrial atmospheric pollutants on
individual organisms and morphophysiological indicators of different populations
of mammals serve as the basis for predicting the effect of toxic atmospheric gases
on human organisms.
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Materials and methods

Firket J., Shrenk H. H., Heimann H. et al. began to describe the negative
impact of air pollution since the first episodes of extreme emissions in the 30s and
50s last century. These included cases in the Meuse Valley, Belgium in December
1930, a case in Donor, Pennsylvania, in 1948, and several cases in London,
England [2]. The sudden large increase in morbidity and mortality in the population
accompanying such episodes showed that air pollution can adversely affect human
health. D. W. Dockery and S. A. Pope, described the relationship between daily
mortality and particulate matter concentration in various communities across the
United States. In 1990, a relationship was recorded between particle concentration
and daily mortality in Santa Clara County, California, over the period 1980-1986
[2]. Lung function studies were conducted in groups of children to assess the impact
of episodes of particulate air pollution on children. Lung function was measured
weekly in primary school children in Steubenville before, during and after episodes
of particulate matter and sulfur dioxide emissions over four periods from 1978 to
1980. It was reported that after these episodes, the volume of exhaled air decreased
within three quarters of a second (FEV75). It has been suggested that lung function
remained suppressed for two weeks after this episode. A study of weekly lung
function measurements in schoolchildren in the Netherlands following an episode
of sulfur dioxide and particulate matter in January 1985 reported a decrease in
forced expiratory volume in one second that was similar in magnitude and lag
patterns to observations at Steubenville [2]. All these studies confirm the effect
of toxic gases on the functional state of the human body. What changes occur in
mammalian tissues under the influence of the investigated gases?

Scientists use plants as biological indicators of environmental pollution.
Thanks to plants, it is possible to detect problems in the ecological situation of the
region earlier, because they have the ability to accumulate certain toxicants. Plants
growing along roads are characterized by a large accumulation of sulfur dioxide
in leaf tissues. The accumulation of fluorides in the leaves is a good indicator,
because even in small quantities, it signals about anthropogenic pollution [3].

It is known that animals can also serve as good indicators of pollution,
because are consumers and live in different trophic levels and accumulate toxic
substances through food chains [3]. Cases of the polluting emissions influence in
an animal or a human body are poorly described. There are data from the study
of the chronic inhalation impact of sedimentary dust containing salts of heavy
metals from the territory of the city of Aralsk, Kyzylorda region. In the liver of
rats, circulatory disorders, inflammation of the portal tract and periportal region,
up to fibrosis occur [4].
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Tissue changes in mammalian can lead to behavioral and physiological-
behavioral parameters, for example, the penetration of toxicants into connective
tissues, hypothetically can affect blood supply, heart rate, etc. The value of using
mammals in research is due to their physiological closeness to humans and the
possibility of drawing parallels.

Small mammals, such as the narrow-headed vole, steppe mouse, Dzungarian
hamster, are ubiquitous in the urban areas of Pavlodar region [5]. There is a
correlation between the technogenic load on the study area and the species
composition of small mammal communities. The smaller the distance from a large
industrial facility, the more impoverished the species composition, the presence of
a monodominant structure. With a decrease in the intensity of technogenic load,
the species diversity increases, but the number of individual species decreases due
to the fragmentation of habitats [6]. Do not forget that the technogenic load on
abiotic factors and landscape-geographical features of the area can influence on
the composition and structure of the dominance a particular species.

The study was carried out in Pavlodar region, Northern Kazakhstan. It is
represented by plains in the northeast, with the highest points up to 100-150 meters
above sea level. There are water reservoirs, represented by lake pits, small hills
and manes. The Kazakhstani hillock forms the southwestern part, rising from 200
to 350 meters above sea level. The large river Irtysh flows on the territory of the
region, there are salty and fresh lakes, located mainly in the floodplain of the river.
Winter in Pavlodar region is cold, down to -48 © C. The coldest month is January,
the average temperature is -13 © -19 © C. The summer is hot, the warmest month
is July, with an average temperature of + 20 © C. The average relative humidity is
about 72-73 %. Winds prevail, with an average speed of 4-5 m/s [6].

In practice, factors or toxicants affecting mammalian organisms are usually
difficult to determine with complete reliability. However, it is possible to narrow
down the list of pollutants present in the studied region by examining the composition
and volumes of industrial emissions. The reduction in the amount of toxicants
occurs through the selection of a limited number of chemicals that most determine
the existing risks to organisms in a given area.

In Pavlodar region, the largest are Pavlodar Alumina Plant, (PAP), Kazakhstan
Electrolysis Plant (KEP), Pavlodar Petrochemical Plant. According to a study [7],
in which the Irkutsk aluminum plant is located, suspended solids, oxides of sulfur
(IV) and nitrogen (IV), carbon monoxide (1)), solid fluorides, hydrogen fluoride
were found in the air near the highway and in residential areas , benz (a) pyrene;
vanadium, chromium, manganese, iron, nickel, copper, zinc, lead. Also, the article
notes [7], the maximum concentration of benz (a)pyrene, hydrogen fluoride, solid
fluorides in the cold months of the year, from November to February. It has already
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been proven [8] the effect of emissions from aluminum plants, on the example
of the Kola aluminum plant, on microorganisms. The number of fungal colony-
forming units in the organogenic horizon of the site located 2 km from the plant is
5 times less than the number of CFU in the soil of the sites 10 and 20 km from the
plant, in the control site — 9 times. The length of the fungal mycelium decreased
in the dirtiest area compared to the control from 5000 m/g of soil to 3000 m/g
(r=12.4,p=0.001), and the biomass from 5.4 mg / g to 3.6 mg/g [8].

Therefore, it is possible to draw a conclusion and draw a parallel between the
research results and the effect of emissions from the Pavlodar aluminum plant on
mammals in the local region. Usually benzo (a) pyrene is classified as a hazardous
environmental carcinogen [9] with bioaccumulation properties.

The objects of research are mammals, as the closest group of animals
in physiological and anatomical parameters to humans. The field stage of the
research began with the collection of research objects in nature. For the purity of
the experiment and to obtain comparative data on the parameters of diversity, the
collection of animals was carried out at three sites: in the studied territories of plant
No. 1 (Pavlodar Aluminum Plant) and No. 2 (Kazakhstan Electrolysis Plant), located
near the city of Pavlodar and in the control site, where anthropogenic impact on
the ecosystem to a much lesser extent than on the territories, under the influence
of negative factors.

The time of the field stage of the study were carried out during the generative
period, the spring-summer period of the year, because at this time, the highest
activity and the beginning of the breeding period of small mammals inhabiting the
residential areas of the city of Pavlodar are observed. The collection was carried
out for 4 months in 2021, for 10 days in each month. The collection of objects was
carried out using traps - Gero-type crushers and trapping grooves.

The collection of small mammals was carried out according to the method of
G. A. Novikov using stationary accounting lines and transects. Monthly catches on
each stationary line lasted ten days. Traps were checked and captured animals were
collected once a day in the morning (the warmer the weather, the earlier) in order
to minimize damage to the organism, be eaten by predators, scavengers, or due to
decomposition [10].

The study of organs of three groups of animals was carried out: the control
group (animals living far from the pollution of factories), the second group (animals
living near the plant 1), the third group (animals living near the plant 2).
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Results and discussion

According to Nosenko Yu. G., Safarov R. Z., Mukanova R. Zh. etc. the list of
substances emitted by aluminum production in Pavlodar region includes aluminum
oxide, sodium hydroxide, copper (II) oxide, benzopyrene, chromium, nickel, etc.
[eleven]. A complete list of substances is shown in Table 1.

Table 1 — List of substances emitted into the atmosphere by PAZ and CHPP of

Aluminum of Kazakhstan JSC

Name of substance Release of matter, g/s | Release of matter,
tons / year
Aluminum oxide 12,812 180,757
Aluminum, soluble salts 0,021 0,082
(nitrate, sulfate, chloride)
Coal ash 1043,057 20663,433
Sodium hydroxide (sodium hydroxide, sodium 4,405445 100,639914
caustic)
Inorganic dust containing silicon dioxide above 70 % 0,086 0,265
Inorganic dust containing silicon dioxide above 1,326 6,817
70 %-20 %
Inorganic dust: below 20 % silicon dioxide 572,94 9554,44
Coal dust 9,085 150,025
Copper oxide 0,076 0,138
Acrolein 0,05621 0,26156
Suspended matter 1,374 8,25
Benzopyrene 0,0000008 0,00001
Chrome six 0,00852 0,011229
Nickel oxide 0,00156 0,0041
Limestone dust 0,279 2,174
Tin oxide 0,022004 0,023001
Silicon dioxide 0,00072 0,002235
Zinc oxide 0,005 0,0065
Carbon tetrachloride 0,25 0,039
Iron oxide 0,00057 0,000678
Nitrogen (iv) oxide (nitrogen dioxide) 548,403632 9673,10521

When emitted into the atmosphere as a result of the activities of heavy

industry, pollutants enter not only the atmosphere or the surface of the soil, but
also into the water. In addition to the substances presented in the table above,
enterprises emit sulfur oxides (SO,) and nitrogen oxides (NO,), which can easily
interact with other elements of the atmosphere, hydro- and lithosphere. Upon
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contact, sulfuric (H, SO,) and nitric (HNO,) acids are formed, which lower the
pH of precipitation [12].

Aluminum production is rich in emissions containing fluoride compounds that
adversely affect the musculoskeletal system (MSS). According to the research of
Z.M. Sergazinova, T. Zh. Abylkhasanov, N. T. Erzhanov, in Northern Kazakhstan,
the mammalian order Rodentia predominates near factories [13]. The correlation
dependence of fluorine accumulation in bones and distance from the plant is
observed in the narrow-cranial vole (Microtus gregalis (Pallas, 1779) and the steppe
mouse (Sicista subtillis (Pallas, 1773). The maximum concentration of fluorine
in MSS falls on the closest distance from the factories. The highest values of the
fluorine content are observed in the impact zones of PAZ and CES (14.5-15.3 mg/
kg) and in the buffer zone of CES (12 mg/kg), which exceeds the MPC norm (up to
10 mg/kg) and background values (6.3 mg/kg) [14].

Benz (a) pyrene accumulates mainly in the soil, less in water. Through abiotic
environmental factors, benzo (a) pyrene enters the organisms of plants and animals
through the food chain. It is one of the most powerful pro-carcinogens, chemical
and thermally stable, has the property of accumulating in the body. There is no
maximum permissible concentration of benzo (a); it is believed that even at low
levels it causes molecules to intercalate into nucleic acids (DNA) of animals [15].

Entering the body of consumers along with food, benzo (a) pyrene
passes through the gastrointestinal tract and, together with the blood, enters
the mammalian liver. Benz (a) pyrene, like many polyaromatic carbohydrates
(PAHs), has a pronounced lipophilicity and passes well through the bilipid layer
of the membrane. In cells, it is transformed into dihydroxy epoxide. In turn, the
metabolite forms covalent bonds with DNA to form a DNA adduct [16]. This can
lead to mutations in the oncogene and suppressor gene. Thus, dihydroxy epoxide
is a carcinogen capable of causing the formation of malignant tumors. Due to the
nature of the blood supply, metabolites accumulate best in adipose tissue.

The features of the accumulation of heavy metals in the organisms of small
mammals have been well studied. The toxic substances level ‘s accumulation directly
depends on the type of food of the animal. Comparing rodent and insectivorous
mammals, the accumulation of trace elements is higher in insectivorous mammals.
Among rodents feeding on underground parts of plants, the index of heavy metals
is lower than in species feeding on seeds [17]. The concentration of arsenic, lead,
mercury, zinc is maximum in wool, copper accumulates mainly in the liver. All
elements are found in sufficient quantities in the lungs and kidneys [18].

Conclusions

The characteristic components of chemical pollution of the environment from
large industries tend to bioaccumulate in the organisms of small mammals. The
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main fluoride depot is bone tissue. Its level in organisms directly depends on the
remoteness of the animal’s habitat from the source of emission and the type of
food. It is accepted that insectivorous mammals suffer from pollution more than
rodents. Heavy metals tend to accumulate in the wool of mammals, as well as in
the liver, kidneys and lungs, in addition, the presence of pollutants in the genitals
and the musculoskeletal system is observed. The most dangerous for animal health
is PAH — benzo (a) pyrene, which tends to accumulate in adipose tissue and is
mutagenic, which leads to the formation of malignant tumors.
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CYTKOPEKTLJIEP AF3AJIAPBIH/IA YJIbl CEKPEHHUAJIAPABIH
JKUHAKTAJYBIHBIH KEUBIP ACIIEKTLJIEPI

3epmmeyode cananvl 90ic KONOaHBIAObI, Oy 3epmmenemin
AYMAKmMapoblH Heep2inikmi, OUOMUKATILIK KOMNOHEHMMIY 2emepo2eHOLiciH
cunammayoda, coHOal-aK CymkKopekminiep op2anusmoepine y.ivl
IKCKPeYUANAPObIH HCUHAKMATLY ACHeKMINEPIH CUNAmMmayod KepiHic bepeoi.

3epmmey Oapwvicvinda Ilasnodap o6avicbiHbIY ayMa2biHOA2bl
Kopwiazan opmanvly Hezizei 1acmazblumapsl JCoHe 01apObly
cymyopexminepOiy opeanusmoepine acepi 3epmmendi. Kanyaprapoul
aynay cmanoapmmul d0icmemenep OOUbIHUIA ecenKe alblHObl: aH ayiay
KYPOIKWANAD MEH JICIPAUbIKMapsl RAUOAIaHa Omulpbln JCypizineoi.
Tlasnodap oOvicbiHbIY MEXHOEHOIK HCYKmeMeci Hco2apbl dyOaHOapbiHOA
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MeKeHOeUMIH JHCaHyapiap NONYIAYUACHIHbIY OpeaHusmoepinde ¢mop,
bens(a)nupeH, ayvip memanoapoviy (KOp2acsiH, Mblpbil, KYUOH, CbIHAN)
OUOAKKYMYIAYUACHIHbIY acneKkminepi aukblHOanovl. Pmopovly Hezisel
Koumacwi-cyliek minoepi 6onvin mabwvliadvl. Ayvip memanoap soemme
cymKopekminepoiy mepicinoe, coHOau-ax 6ayvipoa, Oytipekme, oKneoe
JHCOHE JHCLIHLICMA HCUHANAObL. JKaHyapaapovly OeHcaynvlabl Yulin ey
Kayinmi-oyn mail YInaiapelna JHCUHALYbl MyMKIH 6eH3 (a) nupen 60abin
mabwinaowl. beus (a) nupen ey Kywimi mymazer 601a omeipbin, Kamepii
icikmepOiy nauda 601YbIHA OKewyl MYMKiH. Yeimmul cexpeyusiapovly
HCUHAKMANY 0dpedceci HHaHyapiapovly mipuinik emy opmdacviHa
JiIcoHe KopekmeHy mypine mikenei baunranvicmel. Jlacmaywvl sammap
cyliek, OoHeKep JHCoHe INUMENUL YANANAPLIHOA ACUHANA ANANBIHObI2bL
AHLIKMANOBL.

Kinmmi ce30ep: yoimmul 3ammap, buoakkymynayus, 6eH3 (a)nupen,
ayvlp memanoap, ¢mop

*4. H. 3axanoea’, H. T. Epoicanoé’, IO. H. Jlumsunog®, 3. M. Cepeaszunosa’
24T opalirbIpOB YHUBEPCHUTET,

Pecny6mmmka Kazaxcran, r. [1aBmomap;

SVIHCTHTYT CHCTEMATHKU M 3KOJIOTUH )KUBOTHBIX,

Poccutiickas ®enepanms, . HoBocuOupck.

Marepuan noctynun B pegakuuio 25.11.21.

HEKOTOPBIE ACIHHEKTbBI HAKOIUVIEHUA TOKCHUYHBIX
BBIJIEJIEHUI B OPTAHU3MAX MJIEKOTIMTAIOIIUX

B uccnedosanuu npumenanca xauecmeeHHwlll Memoo, 4Umo
ompascaemcs npu ONUCAHUU MECMHOCMU U3YUAeMbIX MeppUumopull,
PA3HOPOOHOCMU OUOMUYECKO20 KOMROHEHMA, d MAK’ce Npu ONUCAHUU
AcCneKmos aKKyMyaAyuu MOKCUHECKUX 8blOeNeHUll 8 OPSAHU3MAX
MIEKORUMAROUJUX.

B xo00e uccnedosanusa 6vinu usyueHvl 0OCHOGHbIE 3A2pPA3HUMENU
oKpyarcaioweli cpedvl Ha meppumopuu Ilasnodapckoii obracmu, u ux
GNUAHUY HA OP2AHUIMBL MILEKORUMAIOUWUX HCUBOMHBIX. OMIio8 HCUBOMHBIX
nPOBOOUMCS RO CIMAHOAPIHBIM MEMOOUKAM € UCNONb308AHUEM YUEMHBIX
JUHULL: TOBYWKO-TUHUL U JTOGUUX KAHABOK. OnpeodeneHvl acnexmul
ouoakkymynayuu ¢mopa, bens(a)nupena, maxceivlx Memaiios (ceutey,
YUHK, MIUBSK, PIYb) 6 OP2AHUIMAX HCUBOMHBIX NONYAYULL, OOUMAIOWUX
8 ypbanucmuueckux pationax Ilasnoodapckou odoracmu. OcHO8HbIM Oeno
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¢mopa sensemcs kocmuas, mxkams. TAdNCENBIM MEMAINIAM CEOUCMEEHHO
HAKANAUBAMbCS 8 WEePCU MICKONUMAIOWUX, d MAaKdice 6 neyeHu,
NOUKAX, 1e2Kux u nonoevix opeavax. Haubonee onacnvim 0ns 300po6bs
JHCUBOMHBIX SLGIACMCS DeH3(a)nupen, KOmopblil MOJCen HAKANIUBAMbCsL
6 Jcupogou mranu. benz(a)nupen s16155Co CUNbHEUWUM MYMALEHOM,
MO2ICEm NPUBOOUMb K 00PA308AHUIO 3I0KAYeCmEeHHbIX onyxoel. Cmenetsb
HAKONJeHUs. MOKCUYECKUX BbLOCLEHUTI HANPIMYIO 3A6UCUM OM apeald
0OUMAHUS JHCUBOMHBIX U MUNA RUMAHUsl. Beisicrneno, umo 3azpsznumenu
CROCOOHBL HAKANIUBAMBCSL 8 KOCHHOU, COCOUHUMENbHOU U INUMETUATLHOU
MKAHSIX.

Kouesvle cnosa: mokcuyeckue sewgecmaa, buoakkymynayus, bens(a)
nupeH, msdicesble Memaiivl, mop.
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DETERIORATION OF PAVLODAR REGION LAKES
AND WAYS OF THEIR RESTORATION

The article outlines the main problems of reservoirs’ eutrophication,
provides the basic facts based on completed studies (literature review).
There are some descriptions of comparisons of existing methods for its
solution.

In Paviodar region in Kazakhstan any development for the water
resources restoration has not been being still used. And there is an
explanation for this: the local population hasn’t been run the obvious
difficulties of pollution of small or large lakes. However, already now the
ponds must be taken measures for their rehabilitation. For this reason, in
this review special attention is given to the degrading lakes in Pavlodar
region.

Keywords: reservoir, eutrophication, degradation, recovery, sludge,
treatment.

Introduction

One of the global problems of humanity is the fresh water shortage, affecting
the world community. Water is one of the most important factors contributing
to the placement of production. The industry and the agriculture are the most
significant water users and the increasing demand of industry and agriculture for
water is leading the scientists around the world to find a variety of ways to solve
this problem. Kazakhstan is also not exception in it.

Materials and methods

The increase in water consumption is associated with the rapid development
of industry and a growth of water use per unit of production [1]. The sustainable
use of water resources is primarily the protection of water basins from pollution.
As the main consumers in terms of volume are industrial runoff, they cause
significant damage to nature. Limiting spews into reservoirs, as well as improving
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production technologies, treating and recycling are the problems that need to be
solved nowadays in Kazakhstan.

The water scarcity is becoming aware at the current stage of Kazakhstan’s
development, which, against the background of the paucity of its water resources,
can be as a factor in the economic decline.

Water intake occupies a special place in the utilization of water resources
for population’s needs. The water use for economic purposes is an integral part
of water cycle in nature. And the anthropogenic role in this cycle differs from
the natural - waste water reenters the atmosphere in desalinated condition in the
process of evaporation. Another part (for example, 90 % making allowance for
the city water supply and most industrial enterprises) is discharged into reservoirs
in type of wastewater contaminated with production waste [2].

Today more extensive reproduction of freshwater resources is used, new
technological processes have been developed supporting to prevent water bodies
pollution, to minimize the consumption of fresh water and restore the ecosystem of
the water body. Nevertheless, the problems of strengthening negative situations of
rivers and lakes are widely discussed in the world mass-media. «Despite the notable
achievements in protecting the natural environment and improving resource-saving
technologies in developed countries, global degradation of all natural life-support
systems continues. It has become obvious that human intervention in natural inborn
processes has already gone so far that the associated environmental changes can
be irreversible, and the destructive consequences cannot be overcome only by
environmental measures» (Kotlyakov V. M.) [3].

The purpose of this work is to determine the main problem of water pond
pollution in Pavlodar region and ways to solve them on the basis of existing
scientific works.

The lakes are a biologically balanced ecological system tuned for self-cleaning
and self-healing. Shallow lakes undergo intensive processes of anthropogenic
eutrophication. From the very beginning, a pond in natural conditions passes
several stages in its development: from ultra-oligotrophic to oligotrophic, in
the end, the reservoir turns into eutrophic and hypereutrophic — «ageing» and
the death of a water tank with swamp processing. This natural state of the
reservoir’s biological balance can be deteriorated both as natural ageing result
of an impounded body, the accumulation of natural organics in the reservoir, and
as a result of intense water pond pollution with organic substances and nutrient
(biogenic) elements. In decaying process the organic substances intensively take
dissolved oxygen from water, discharging decay products into the water — nutrient
(biogenic) elements of nitrogen, phosphorus. The excess of organic substances
and nutrients in the reservoir first leads to disruption of biological equilibrium and
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suppression of biological self-purification of the water body, and then to a type
change of ponds ecosystem, the lakes to eutrophic — that is, to waterlogging [6].

For a natural reservoir, bottom deposits of a certain composition, chemical
composition (ion composition, dissolved gases concentration), physical parameters
(transparency of water, chromaticity, temperatures, etc.) and certain indicators of
biological state are characteristical.

The intensity of ecosystems productivization grows under the influence of
domestic activity. If in original position eutrophication takes 1000 years or more,
then as a result of anthropogenic influence it can happen many times faster (1000
times or more). Signs of high pollution are a fine grain of bottom sediment, strong
water turbidity, unpleasant odor, active gas formation, periodic frosts, uncontrolled
pullulation of phytoplankton: blue-green algae, tina, duckweed. Reproduction of
blue-green algae alternates with fumes due to decomposition of biomass of dying
blue-green algae, they contribute to oxygen reduction in water [6].

«Algal bloom» becomes probable when the mineral nitrogen content exceeds
0.3-0.5 mg/dm3, and inorganic phosphorus — 0.01-0.03 mg/dm® [7].

The accumulation of bottom sludge deposits in a basin leads to the slowdown
or even to the the termination of the ability of its self-purification. The reservoir
without a process of self-purification goes out of existence after a while. The
petering out of the water bodies therefore leads to water and land scarcity. It is
necessary intensive water treatment from bottomset beds to save and restore the
reservoir.

There are 48,262 lakes in the Republic of Kazakhstan, of which 45,248
have an area of 1 km? less than 1 km?. Large lakes with an area of more than 100
km? - 21 [4].

Kazakhstan is washed by large lake — the Caspian Sea. In addition, the
republic has one of the largest lakes in the world — Balkhash The lakes are unevenly
distributed over the territory of Kazakhstan. The northern part of Kazakhstan
accounts for 45 % of all lakes, the central one together with the southern one —36 %,
in other regions there is only 19 %. The total surface of lakes in Kazakhstan reaches
45,002 km?. The total volume of water is 190 km? [4].

The ill-conceived choice of territories for plowing the development of
virgin and fallow lands of Kazakhstan in the sixties of the last century led to the
disappearance of many small steppe lakes. By plowing soil on the territory of the
reservoir catchment area, the integrity of its vegetation cover was violated, which
brought to the abundant ingress of sediments from the fields into the water basin
during snowmelt and intense rains [5].

According to G. T. Frumin and Yu. V. Krashanovskaya’ research methods,
the classification of Kazakhstan’s lakes trophic status was developed depending
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on the values km?of inorganic phosphorus. Bench-mark data for 2003-2012
were provided by the chemical laboratory of the state enterprise «Center for
Hydrometeorological Monitoring» RSE Kazhydromet [6] (Table 1).

Table 1 — The inorganic and total phosphorus concentrations classification in
some lakes of Kazakhstan

TP (total phosphorus),
Lake Year IP (inorganic phosphorus), mkg -dm? mkg -dm?
Copa 2012 12 69,5
Burabai 2012 5 25,0
Ulken Shabakty 2012 6 21,5
Shortan 2012 8 25,3
Zerenda 2012 7 38,5
Karasu 2012 10 32,6
Maybalik 2012 61 169,0
Sultankeldi 2012 10 49,7
Copa 2011 25 77,0
Ulken Shabakty 2011 7 20,0
Maybalik 2011 83 184,0
Sultankeldi 2011 42 113,0
Zerenda 2011 12 33,0
Kishy Shabakty 2011 10 62,0
Borovoe 2010 6 24,0
Ulken Shabakty 2010 9 21,0
Shortan 2010 14 30,0
Copa 2009 8 36,0
Borovoe 2009 7 12,0
Ulken Shabakty 2009 4 10,0
Shortan 2009 4 13,0
Kishy Shabakty 2009 11 23,0
Copa 2008 5 26,0
Copa 2006 9 34,0
Borovoe 2006 10 12,0
Ulken Shabakty 2006 6 12,0
Copa 2005 10 44,0
Borovoe 2005 9 19,0
Shortan 2005 11 23,0

According to their results, there was developed the short-term trophic status
forecasting of water bodies in Kazakhstan, which, showing a classification with
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an excessive composition of phosphorus, was at risk of being as a hypertrophic
status, that’s, with a concentration of high turbidity [6].

The catchments of the most part of Kazakhstan’s northern region lakes
are located in the area where the main sources of pollution are agricultural and
household wastewater. N. I. Yermolaeva’s studies about the reservoirs in Northern
Kazakhstan showed that most lakes are in a state of ecological distress, of which
large ones require a number of restoration measures [8].

Any pond is not only a water storage, but also the most effective sludge storage
[9]. Despite the fact of a natural process of water self-purification, it proceeds
slowly. Lakes and rivers themselves had been coping with it while industrial and
domestic wastes were small. Therefore sudden increase in leftovers, water-based
natural basins no longer cope with such significant foulness. For this reason, it is
necessary to do artificial treatment its bottom regularly.

For example, the hydrographic network of Bayanaul state national natural
park has represented with the lakes, numerous rivers and streams flowing from the
slopes of the mountains. There are 9 lakes in the national park. Six of them have
a water surface mirror area of less than 1 km? and only three lakes (Sabyndykol,
Zhasybay, Toraigyr) — from 1 km? to 7.4 km?. The total total area of all lakes is
about 15.3 km?, which is slightly more than 2 % of the area of the park [10].

According to a study by scientists from Toraigyrov University (Pavlodar) and
Altai State University (Barnaul), about 45 % of the territory of Lake Sabyndykol
is swampy. As a result of active cattle grazing the groundwater levels are rising.
Pollution and siltation of the lake takes place due to the mass annual die-off of
coastal-aquatic vegetation. The formed sandy shallows are gradually filled with
thickets of cane, reed, reed-mace, milestone and sedge which perish again and
by that promote further the obliteration of lakes. Grazing along the shores of
the lake conduces to the water body pollution with organic substances and its
eutrophication. Currently there is already a trend of increasing ammonium content
in the lake [11].

The water of explored Sabyndykol water source belongs to the class of
measurable contamination, the tendency to increase the content of ammonium
ions arranged by the studied years is noted (Table 2) [11].
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Table 2 — The content of biogenic elements (mg/dm?®) in the water of Lake
Sabyndykol, 2011-2013

Year, Ammonium ions | Nitrite ions (NO,), | nitrate ions (NO,), Phosphor,
month (NH4+), mg/dm’® mg/dm? mg/dm? mg/dm?
lake MAC lake MAC lake MAC lake MAC
20.07.2011 0,20 0,50 0,003 0,080 0,4 40,0 - 0,2
12.08.2012 | 0,26 0,50 0,003 0,080 - 40,0 0,006 0,2
11.09.2013 | 0,39 0,50 0,003 0,080 0505 40,0 - 0,2

The current ecological state of Kazakhstan lakes requires immediate measures
to improve them.

Results and discussions

The problem of lake rehabilitation can be solved through the implementation
of a set of measures, both for the lake itself and for its catchment. (natural potential
of lakes, their trophic status and sustainability) [12].

External load reduction of the reservoir with harmful substances through
water protection measures on catchments provides:

— The transition of production to environmentally friendly technologies;

— Systematic sedimentary control and bay clearing of land reclamation
systems and their aeration;

— Afforestation and littering of coastal water conservation strips.

— The use of higher water vegetation, which actively absorbs biogenic
substances.

To regulate the cycle of organic and nutrient minerals in the lake ecosystem
the following are used:

— Artificial air enrichment of water - aeration;

—Mixing the water of the reservoir to prevent the formation of stagnant zones;

— Mechanical removal of vegetation and algae;

— Use of herbicides to destroy vegetation and algae.

— Removal of bottom sediments to eliminate temporarily the biogenic load
of aquatic ecosystem;

— Shielding of benthal deposit with plastic film, ash dust, clay or iron-
containing sand.

The choice of certain restoration measures is specified by lake condition,
peculiarities of its hydrological and hydrobiological regimes, as well as the existing
loads of nutrients and pollutants [13].

At present time it can be listed a number of options for combating
eutrophication. One way is a derivation of waste water outside the catchment. This
method is not always acceptable, because the reservoirs treatment from sludge
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and coastal-aquatic vegetation is irrationally economic. Spent resources on this
purification may not be justified as its negative result [14].

Chemical methods against water turbidity using different algicides are also
unacceptable as the short-lived effect and the danger of toxic effects on other
organisms [14].

A technique of cutting macrophytes can reduce to rehabilitation of reservoirs,
but it is necessary to take into account the fact that photosynthetic plants compete
with phytoplanktons for the sake of nutrients [14, 15].

The evident results in blue-green mass lowering can be detected using
artificial aeration. There is formed a membrane on the surface of bottom sediments,
which prevents the entry of biogens and their re-involvement in the biotic cycle.
The disadvantage of such a method is its applicability in small reservoirs [14].

The biological procedure of fish breeding in ponds, such as white cupid,
colt, tilapia, requires additional expensive costs due to climatic conditions [14].

Dredging work is one of the most accessible methods. Considering that there
are various constructions like dredgers for removing sapropel from the bottom
of the lakes. The main drawback of the working process with a scoop dredger on
water bodies is the reduction of the number of benthos to 3 to 4.5 times, degradation
of bent fauna [15, 16].

When comparing the effects of different types of dredgers on bottom
organisms, the dredging pump use has a higher rating due to its modernization
[17]. Most dredging pumps require expenses and hard labor work [18].

Conclusion

Regular observations of the ecological condition of the reservoir make it
possible to identify early stages of their degradation, which can be restored if right
organization of pond’s purify. The success of measures to restore the reservoir
ecosystem depends on the equipment composition.

The successful completion of the rehabilitation plan requires the development
of a new facility, which, excluding the re-contamination of the reservoir, will allow
the extraction of bottom sludge, without significantly damaging its flora and fauna.
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ITABJIOJAP OBJIBICBIHJAFbI ©3EH/IEPIHIH KYJIJIBIPAYBI
7KOHE OJIAP/bI KAJIITBIHA KEJITIPY KOJIJAPBI

Maxanaoa cy Koumanapuinvly He2iz2i 36MpoPUKAYUATBIK MOcenenepi
baaHOanean, HomudiceleHeen 3epmmeyiep 0apvicblHOAz2bl bacmbl
¢daxmopnap keamipineen (90ebu wony). Ousl weutyoezi 6ap 6onzau
adicmep cunammanzan.

byainei kynee weitin Kazaxcman Pecnybnuxacwt Ilagnooap obaviceinoa
cy pecypcmapusii KAInvlHa Keamipy d#ceoeninoe 0ip Oe 0ip 3epmmeme
Konodauwlimazan. MyHoau srcaz0atioviy cebebi Oe b6ap. scepeinikmi Xanvix
Kiwi Hemece ipi 63eHOepOiH 1ACMAHYbIHbIY AUKbIH NPOOIeMAcbIMer man
bonzan scox. Bipax ma Kasip, cyoviy 6y3vlieanblHa Hcaz0ail Kermipmell ax,
onapowl Hcanapmy KHcoHinoe ic wapanapovl srcypeisy muic. Con cebenmen
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ocvl woayoa Ilasnodap eHipiniy Oeepadayusiza yuwvlpan Hamkaw
63eH0epiHe epeKie Ha3ap ayoapblieaH.

Kinmmi ce30ep: cy Kotimacsl, 38mpogurayus, Kyiovipay, KainbiHa
Kenmipy, myHba, masapmy
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TopalirblpoB YHUBEPCUTET,

Pecny6inka Kazaxcran, r. [TaBmomap.

Marepuan noctynun B pegakuuio 25.11.21.

VXYIMEHHUE O3EP B TABJIOJIAPCKOM OBJACTH
N CIIOCOBBI X BOCCTAHOBJIEHHUA

B cmamve uznoscenvr ocnosnvie npobremvl 36mpodurayuu
03ep, ONUCAHbL CPAGHEHUS CYUEeCMBYIOWUX MEMOO08 peueHus Ux
UCKYCCMBEHHO20 80CCMAHOGIEHUA HA OCHOBAHUU 3ABEPULEHHBLX
UCCIe008a Ul 8eOYUUX VUEHBIX.

Obweuszgsecmua He0OX00UMOCHb 800bl 0J1s1 ObIMOBLIX NOMPeOHOCMell
yenogexa, pacmenull u sHcusomuuvlx. Llennocms 600H020 00vexma
0n1s1 uenogeka onpeoensiemcs pasiudHblMu ACNeKmami e2o JHCU3HU,
MAmMepuanbHelMu 1 0YX08HbIMU NOMPEOHOCAMU.

Mo nacmoawezo epemenu ¢ Ilagnooapckou obracmu Pecnyonuxu
Kazaxcman ne ucnonwvsyemcs nu oona pazpabomxa no 60CCMaHOBAEHUIO
BOOHBIX PECYPCOB, NOCKOILKY HACENEHUEe PE2UOHA He CIANKUBANIOCH C ABHOU
npobaemMoll 3a2psA3HeHUs MENKUX Ul Kpynuolx ozep. Ha oannuiii momenm
g800oemam mpebyemcs nposecmu MepoOnpUsSmusl N0 UX peadurumayuy.
Ilo smou npuuune 6 dannom 0630pe 0coboe GHUMAHUE AKYEHIMUPOBAHO
Ha decpaoupyrowue o3epa Ilagrodapckoeo pezuona.

Knwuegvie crosa: 6oooem, 3empoduxayus, deepaoayus,
8occmanosienue, Ui, OYUCHKd, 03epo.
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'KocraHalickuii perHoHABHBINA YHUBEPCUTET UMeHH A. BaiiTypchiHoBa,
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2TOO «OnbITHOE XO3SIHCTBO MACIUYHBIX KYJIBTYP»,

Pecniyonuka Kazaxcraw, r. Ycrb-KameHoropek

AHAJIN3 YPOXXAUHOCTU NEPCMNEKTUBHbIX
JINHNA COU NMPUIrOQHbIX 4J151 BbIPALUNBAHMS
B BOCTOYHO-KA3AXCTAHCKOW OBJIACTH

B cmamve oanvl pezynvmamol uccie008anull no COpmMoUCHbIMaHUIO
cou 3a nepuoo 2018-2020 ze. Bviiu omobparsl 7 Hauboee NepCcnekmusHbIX
JUHUT, 0OCMOBEPHO NPEGLIUAIOUUX CMAHOApmMHbll copm Annywxa no
ypoorcatunocmu cemsan. I1o nepuody eecemayuu aunuu JI1.799, J1.802, J1.803
ObLIU OMHECeHbL K PAHHECNENbIM, OCIATbHbIE TUHUU ObLIU NO30HECNENbIMU.
Oyenxa nunuii 6vi1a nposederna 6 TOO «OnvimHoe X035UCMBO MACTUYHBIX
xyaomyp» Bocmouno-Kazaxcmanckoii ooracmu. Cmamucmuueckas
00pabomra OaHHBIX NPOBEOCHA MemOOOM OUCNEPCUOHHO20 AHANU3A NO
Jlocnexoegy b. A.

Knouesvie crosa: cos, ypooicatinocms, 1unus, copm, ceiexkyus,
XO3AUCMBEHHO-YEHHbIE NPUSHAKU, 8€2eMAYUOHHBIL NEPUOO.

Beenenue
Cos siBisieTCsl OHOM M3 HamOolee 1IEHHBIX OEJIKOBO-MACINYHBIX KYJIBTYp U
HaxXOAUTCS BHE KOHKYPEHLIMU CPEAU HUX 110 CBOEH MTUILIEBOM U KOPMOBOM LIEHHOCTH.
Cost ucronbp3yercsi B MUILEBOW, JTAKOKPACOYHOW, MEIUIIMHCKOM obnacTax. B
3epHe cou comepixutcs 3545 % Genka, 17-25 % sxupa u okoino 20 % yriaeBoaos.
Lensitcs He TOIBKO CeMEHa CoU, KOTOpbIE O4eHb OoraThl OeJIKaMy M PaCTUTEILHBIMU
JKMpaMH, HO OHa 00JIaJIaeT CrIoCOOHOCTHI0 00OTalaTh MIOYBY a30TOM B CUMOHO3€ €
azoTodukcupyromumu 6aktepusivu [ 1]. Cost oka3anach SK0JIOMMIECKH IITACTHYESCKOM
KyJIBTYPO#i 1 Ol1aroziapst II0JOTBOPHOM CENIEKIIMOHHON paboTe BO MHOTMX CTpaHax
LIarHyJja Jajaeko 3a MpeJiesibl IepBOHaYaIbHOTO paCpOCTPAHEHHS.
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LleHTpOM IPOUCXOKICHNUS KYIIBTYpHOM cou cunTaercs FOro-Bocrounas Asms,
B yacTHOcTH KwTaii, rie oHa m3BectHa yxe mouru 5000 stet. Tam cost ObUT1a BBEZIEHA
B KyJbTYpY ¥ Hadara €e CEJEKIHs, O YeM CBHJCTEIBCTBYET OOJBIIOE KOIHMIECTBO
Pa3IMYHBIX MECTHBIX ()OPM Pa3HOTO YPOBHS OKYJIBTYPHBAHUS [2].

DopmupoBaHue KyJIbTYPHOH COM HMPOMCXOAWIIO B YCIIOBHSIX KOPOTKOTO JHS,
MYCCOHHOT'0 KJIIMAaTa, JOCTATOYHOTO KOJIMYECTBA OCAIKOB B ITEpHO] (POPMHUPOBAHHS
ypoast MHOTO BeKOB. DaKTHUECKH TaKHe yCIOBHS OCTaBHIIM 3HAYMTEIbHBIN
HETaTHBHBIN OTIIEYaTOK B OMOJIOTHH 3TOH KyJIBbTYPBI, UTO CBSI3aHO C HHTPOIYKIIHEH,
TO €CTh PacHpOCTPAHEHHE COPTOB MOXKET OBITh B KOHKPETHOM DPETHOHE, /e
OHH CO3/IaBaJIaCh, YTO €CTh HAa CETOAHS aKTyaJbHBIM BOIIPOCOM aJaNTaldH UL
cenekuoHepoB. OHAKO €€ MPUBIIEKATENFHOCTh KaK CEIbCKOX03IHCTBEHHOMN
KyJBTYPBI 3TO HE TIOMEIIANIO JUIS PAaCIPOCTPaHEHHUS HA BCE KOHTUHEHTEHI.

CyIecTByIOT [IB€ BEPCHHU PacrpocTpaHeHust con 3 FOro-BocToyHOro neHTpa
ee npoucxoxaenus, Kuras, B EBporry u Amepuky. 1o nepBoit, B EBporry oHa Opiia
3aBe3eHa myTeuecTBeHHuKamu u3 Kuras u lansHero Boctoka Poccun, B AMepuky
nocrasieHa u3 Kuras MmopckiM mytem B mtat IlencribBanmto. Henp3st uckmouars 1
BO3MOXKHOCTB 3aB03a COH B EBpoITy KnTaiiliaMmu, KOTopble JUTMTENBHOE BpeMst IMEIH
Pa3BUTHIA (GIIOT ¥ TOProBay co cTpaHamu EBporrsr [3].

B mocnenHee necstwieTre MUPOBBIE IUIONIAIN ITOCEBOB 3TOH KYJIbTYpHI
BbIpocid B 1,4 paza, a mpou3BoAcTBO ceMsiH — B 1,6 pasza no cpaBHeHuto ¢ 2000 r.
ITo obbemam mpon3BOACTBA COSI B HECKOJIBKO Pa3 IPEBBIIIAET BCE OIHOJICTHHE
0000BBIE KyJBTYPEI BMECTE B3STHIC.

MupoBasi TeHAEHIIMS pOCTa IIOCEBOB COM OTMEYEHA U B Halllel ctpane. ExxeromgHo
Kazaxcran HapanmBaeT IIoLa 1 IOCEBOB COM U HaMepEH 10BecTH UX K 2021 roxy
110 206 thIC. ra. B 2011 rogy nanHas KynpTypa 3anumana 71 teic. ra, a B 2020 roxy
ee IIoLany ysearnuuiich Ha 119 Teic. ra u cocraBuu 190 ThIC. ra.

B Hacrosee Bpemst BaXXHOM IPOOITIEMOI SBIISIETCSI CO3IaHHE 3aCyXOYCTOHIHNBBIX
BBICOKOYPOXKaHHBIX COPTOB COH. J|J1s COM KaK KyJIbTypBI, KOTOpast CPOPMHUPOBAIACH
B YCJIOBHSIX MYCCOHHOTO KJIMMaTa, XapaKTepHO MEIIKOE PacHoyIOKeHHE KOpHEH B
TI0YBE, BCJIEACTBHIE YETO YPOBEHB €€ YPOXKAHHOCTH B 3HAUNTEIIBHOM CTETICHH 3aBUCHT
OT KOJIMYECTBA OCA/IKOB, KOTOPHIE BBINAJAIOT B JICTHUE MECSIBL. Y CTOHYMBBIE K
3acyXe PacTEHHs! COM CIOCOOHBI NMEPEHOCUTD JUTUTEIIFHOE OTCYTCTBHE OCAIIKOB U
BBICOKYIO TEMITEPATYPY BO3TyXa, OHI B yMEHBIIIEHHOH CTEIIEH! COPACHIBAIOT [IBETKH 1
3aBs3aBIIMECs O00BI, a IPH HACTYIUICHNHN OJIarONPHUSITHBIX YCIIOBUI BOCCTAHABIINBAIOT
Harpy3Ky ¥ B KOHEYHOM UTOTe, POPMHUPYIOT CTAOMIBHBIN yporKai [4].

B Peectpe copToB pacTeHuil, MPUroAHBIX K MCIIONb30BaHUIO B Kazaxcrane,
BHECEHHI 48 COPTOB COM, U3 HUX OTEYCCTBEHHOH ceNleKuuu — 15, OojpImas JacTh
COPTOB IIPE/ICTABIICHA CPEIHECIIENION TPYIIIOH, CKOPOCIIENbIX COPTOB B Peectpe
Mazo. CeneKnun CKOpOCIENBbIX COPTOB COM B Pa3HBIX permoHax Kasaxcrana u 3a
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pyOexoM yIermsioch M M0 HacTosIIee BpeMs yaensiercs Oonplioe BHUMaHue. K
CO’KaJICHHIO COPTA, BBIBEICHBI B OJTHOW 30HE M MPHU MEPEHECEHUH B APYT'YIO 30HY
PE3KO MEHSIOT CBOH [TapaMeTpPhl M OKa3bIBAFOTCS HE PUTOJHBIMH JUTS IPOM3BOACTBA,
TaK CEJIEKLMs Ha CKOPOCHEIOCTh BEJIETCs MPHIMEHHUTEIFHO K KOHKPETHOH 30HE. B
CBSI3U C 3aIUIaHMPOBAHHBIM PACIIMPEHHEM IMOCEBOB coM B KasaxcraHe BO3HHMKAaET
HE0O0XOANMOCTh CO3/IaHHS HOBBIX COBPEMEHHBIX BBICOKOYPOKalHBIX COPTOB
OTEYECTBEHHOTO MPOUCXOXKICHHS, YCTOHUUBBIX K KOMIUICKCY OMOTHYECKUX U
abrormdecknx (pakTopoB, KOTOPHIE HEOOXOANMO BHEIPUTH B IPOM3BOCTBO.

Jliis Toro, 9TOOBI IPEIOTBPATUTH SKCIAHCHIO HHOCTPAHHBIX COPTOB COM
HEOOXOIMMO CO3/aTh M BHEIPUTH B MPOW3BOICTBO COPTa COM OTEYECTBEHHOTO
TIPOUCXOXKICHHSI.

B cBs31 ¢ 31IM, B TOO «OnbITHOE XO3SHCTBO MaCIMYHBIX KYJIBTYp» BEIETCS
CEJIeKIIMOHHasl paboTa 0 CO3JaHHI0 COPTOB COM PAHHETO W CKOPOCIIENIOrO THIIA,
KOTOpBIE TPUTOIHBI Ul BO3JEIBIBAHNS B YCIOBHSAX CEBEPHOTO M BOCTOYHOTO
Kaszaxcrana. Tak kak ceBEepHbIE U BOCTOUYHBIE PETHOHBI SBJISIOTCS 30HAMU
PHMCKOBaHHOTO 3eMJICIIENNS, IO3TOMY JUISl 3THX PETMOHOB HEOOXOIMMBI COpTa C
JUIMHOM BereTaunMoHHoro nepuozaa 85—110 queit.

B xo3siicTBE MpOBOIATCA MCCIENOBAHUS 110 MCIBITAHUIO JTUHUH COMH.
AKTyanbHBIM BOIIPOCOM SIBIISIETCSI BBIABJICHHE JIMHHI U COPTOB, KOTOpBIE
XapaKTePHU3YIOTCS KOMILIEKCOM XO3SHCTBEHHO LIEHHBIX IIPH3HAKOB U PHUCIIOCOOIICHBI
K MECTHBIM YCJIOBUSIM, OTPaHWYCHHBIM PECYPCAMH TEIUIA U XapaKTepH3yIOUMUCS
KOPOTKHM BEreTalliOHHBIM MEpHooM [5].

ITpaBunbHBIH TOAOOP COPTOB M JIMHHI HEOOXOIMMO IPOBOAUTE B COOTBETCTBUN
K MX TOTCHIIMAIBHBIM BO3MOKHOCTSIM M arpOKJIMMAaTHYECKHM YCIIOBHSAM B 30HE
nX BbIpamuBaHus. B 30He prckoBanHoro 3eminenenus (Bocrouno-Kasaxcranckas
001acTh) ObLIa MPOBEEHA OLICHKA JINHUH COHM, OPUTHHATOPOM KOTOPBIX SBIISIETCS
TOO «OXMK».

MarepuaJibl 1 METOAbI

3aKkiasKy CEeJNIEKIMOHHBIX MUTOMHHKOB IPOBOJWIN B COOTBETCTBHH C
pexomenmanueir BHUUK [6]. CeneknuoHHbIE TUTOMHUKH Pa3MEIaINCh Ha
monre Ne 5 mepBoro ceBooOopoTa, MpeamecTBeHHUK — nap. BecHo# BHOCHIH
aMMHadHyIo cenuTpy B kommdectBe 100 kr/ra. [IpoBoamnm oBE KyJIbTHBAITUH.
INocnenHror0 NPEANIOCEBHYO KyJIBTUBAIMEO MPOBOAMIIN Ha TIIyOHHY 3a/IETKU CEMSH,
C OZIHOBPEMEHHBIM BHeceHHeM repourmaa 'apzo rona B noze 4,0 kr/ra.

3aTeM moJsie MapKUPOBAIH B 2-X HANPABICHUSX LIECTUPSIHBIM MPHLETTHHIM
mMapkepom. [lInprHa Mesxxmypsiabs — 70 cM. Pa3OnBKy OIS IPOBOIFITN B COOTBETCTBUM
CO CXEMOM pa3MeIeHNs! CENEeKIMOHHBIX TUTOMHHKOB.

INoceB mpoBOAMIIN MOAEISTHOYHO PYYHOH Ca)KalKoi Ha TITyOUHY 5—7 cM.

73



TopaiirsipoB ynuBepcutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2021

Ha npoTsikeHnH BereTalioHHOT 0 IIEPHo/ia B KaXJOM CENEKIIMOHHOM ITHTOMHUKE
ocyrmecTBIsuM (peHomornueckre HabmoaeHus. [lepen yoopkoii Ha nensHKax ObDTa
TIPOBEIEHA COPTOIPOUNCTKA: yAAIISUIN BCE PACTEHNS, HETUITMYHBIC TS JAaHHOMN JINHUN.

Y60pKy yporkast ¢ JeTITHOK POBOAMIIN CENIEKINOHHBIM KoMbaitHoM « CAMITO
130». CraTrcTHYecKyr0 00pabOTKy YpOXKalHBIX JAHHBIX OCYIIECTBIBUIA METOAOM
nwcrnepcrorHoro aammsa o b. A. Jlociexosy [7].

Pe3ynbTaTsl 1 00CyKIEHTE

Ilo naHHBIM KOMILIEKCHOM OLeHKH Ha npoTsbkeHuH 2016—2020 rr. BblAEIEHO
7 MMHUHA.

YpoxkallHOCTB JIMHWH, KOTOPBIE H3y4Yallich, BapbupoBana ot 1,4 1o 2,5 T/ra, y
cTaHmapTa — copra AHHYIIKA, 3TOT MTOKa3aTeb cocTaBul 1,1 T/ra. Bee BEIeneHHbIE
muHIN OpUM BhIIE craHmapta Ha 0,07-0,97 1/ra. HamBpicuryio ypokaitHOCTh —
2,5 1/ra chopmuposana ymaES J1.806.

ITo nnmHE BereTaoHHOTO Tieproaa Haubosee paHHECHIENBIME OBUTH JINHAN
J1.799,802,803, koTopsle co3peBanu 3a 92-97 nHel, uto Ha 3—8 AHEW paHblLe
crargapra. OcTaabHBIE TMHAM OBLTH O0JIee O3 JHEeCTIeTBIMU 1 co3peBami3a 113-115
JIHEH, 9To o3ke cTaHnapTa Ha 13—15 mgrel (Tabnma 1).

Tabmimna 1 — Pe3ynpraTel COPTOUCTIBITAHUS COM

2018 r 2019r 2020r TIpoOKUTENBHOCT BEr€TAIOHHOTO
JIunus Cpennee nepuoaa, CyT.
VYpoxxaiHOCTb 1i/Ta wra 2018r  2019r 2020 r cpenHee
JI. 806 16,3 25,2 14,5 18,6 97 110 104 103
JI. 799 17,5 15,0 17,3 16,6 92 95 92 93
JI. 802 17,0 14,9 12,1 14,6 92 97 93 94
JI. 803 19,0 19,6 18,3 18,9 90 97 92 93
JI1. 797 18,1 15,6 17,1 16,9 105 111 107 107
JI. 906 15,2 17,1 13,4 15,2 102 105 113 106
J1. 905 14,7 18,9 14,9 16,1 115 107 111 111
Aunnymka 15,9 14,5 11,3 13,9 90 92 93 91
BeiBoasl

Takum 00pa3oM, 110 pe3yJibTaTaM SKOJIOTHYECKOr0 COPTOUCTIBITAHHS BBIEIICHBI
MEpCTIEKTUBHBIE JIMHUM IS KIIMMaTH4eckux ycioBui Boctouno-Kazaxcranckoit
00J1aCTH ¢ KOPOTKHMM BEreTalliOHHBIM TIEPHOJIOM U ypoxkaiHocThio 1,7-1,8 T/ra.
OTH JIMHUU TEXHOJIOTUYHBI, YCTOWYHMBBI K KOMIUIEKCY OCHOBHBIX OOJIE3HEH,
3aCyXOycTOHUYMBEI. Briienennsle MHUKM OyayT nepeaansl B ['ocynapcTBeHHYIO
KOMHCCHIO IO COPTOUCTIBITAHUIO CENbCKOXO3SIUCTBEHHBIX KYJIBTYP.
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IIBIFBIC KASAKCTAH OBJIBICBIHJIA OCIPYT'E X KAPAM/IbI
NEPCIEKTHUBAJIbI KbITAM BYPIIAK KEJIUIEPIHIH OHIMJILUIITTH

TAJLIAY

Maxanada 2018-2020 scwindap apanviebinOazbl Kblmatl OypuiaK CopmolH
CbIHAy botbIHWA 3epmmeyiepOiy Homudicenepi kenmipinees. Tykbim 6HiMOLi2E
OotibIHWAa AHHYWKAG CMAHOAPMMbl CYPLINBIHAK CEHIMOL mypoe acambiH eH
nepcnekmusansl 7 dcelli manoanowl. Becemayusiivik, kezenee coukec J1.799,
J1.802, J1.803 orceninepi epme nicemin, Kanzau diceninep Keut nicemin 600bl.
Keninepoi 6azanay [lvizvic Kazakcmarn obnvicoinviy «Matiivl dakplioaposiy
moocipubenik wapyawsiivizoly KIIC-0e dcypeizindi. /Jepexkmepoi
cmamucmuxansik eHoey b. A. /locnexoe botibinuia oucnepcusiibls manoay
90ICIMeH JHCypei3inoL.

Kinmmi coe30ep: xoimaii 6ypwiak, eHiMOLIIK, Jiceli, Cypblin, CeleKyus,
wapyaublibiK-6azasl beneinep, 6ecemayusiivlk, Ke3eH.

*A. K. Baikunirova', N. F. Grygorchuk’

'A. Baitursynov Kostanay Regional University,
Republic of Kazakhstan, Kostanay.

%(Pilot farm of oil plants» LLP,

Republic of Kazakhstan, Ust-Kamenogorsk.
Material received on 25.11.21.

ANALYSIS OF THE YIELD OF PROSPECTIVE SOYBEAN LINES
SUITABLE FOR GROWING IN THE EAST KAZAKHSTAN REGION

The article presents the results of research on variety testing of soybeans for
the period 2018-2020. Seven most promising lines were selected, significantly
exceeding the standard Annushka cultivar in terms of seed yield. According
to the growing season, lines L.799, L.802, L.803 were classified as early
maturing, the rest of the lines were late maturing. The evaluation of the lines
was carried out in the «Pilot farm of oil plantsy LLP of the East Kazakhstan
region. Statistical data processing was carried out by the method of analysis
of variance according to B. A. Dospekhov.

Keywords: soybean, yield, line, variety, selection,, agronomic characters,
vegetation period.
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NPABMWIIA [J151 ABTOPOB B HAYYHOM >XYPHAJIE
«BECTHUK TOPAWUIMbIPOB YHUBEPCUTETA.
NEJATOr’MYECKAS CEPUS»

Pe}laKLIl/IOHHaH KOJUICTU IPOCUT aBTOPOB PYKOBOACTBOBATLCS CIICAYIOIMMU
MIpaBUJIaMH TIPH MIOJIrOTOBKE CTATEH JUIs ONyOJIIMKOBAHMS B Ky pHAIE.

Hayqﬂme CTaTbu, MPCACTABIACMBIC B PCAAKIIUIO XKYpHajla AOJIKHBI
ObITh OOpMIIEHBI COrjJacHO 0a30BBIM H3JAaTEIbCKUM CTaHIapTaMm IO
oopmnennto crateir B coorBercTBuu ¢ ['OCT 7.5-98 «XKypHaibl, cOOpHUKH,
uHPOpPMAIMOHHBIC U3MaHus. M3naTenbckoe odopmiieHrne MyOINKYEeMBbIX
MaTepHalioBy, MPUCTATEHHBIX ONOIHOTPa(UUECKUX CIIUCKOB B COOTBETCTBHU C
I'OCT 7.1-2003 «bubnuorpaduyeckas 3amnuch. budbnuorpadudeckoe onucanue.
OO1mue TpeboBaHuUs U IpaBHiIa COCTABICHUSY.

*B Homep nomyckaercsi He GoJiee OJHOI PYKONHCH OT OJAHOTO aBTOpa
JIN0O TOTO Ke AaBTOPa B COCTaBe KOJIJIEKTHBA COABTOPOB.

*KoJimuecTBO COABTOPOB OJIHOI cTaThbU He (oJiee 5.

*CTeneHb OPUTHHAJIBHOCTH CTATHH JIOJ’KHA COCTABJISITh HEe MeHee
60 % (cormacHo peIIeHUI0 PEAAKIIMOHHON KOJUIETHH).

*HanpasJiisieMble CTaATBU He J0JLKHBI ObITH paHee ONMyOJINKOBaHbI, He
JOIyCKaeTcsl Moc/ieayoliee X onyoInKoBanue B APYrux ;KypHaJiax, B TOM
YHcJIe MepeBo/bl HA IPYTUe sI3bIKH.

*Pemienrie 0 NPUHSATHU PYKONUCH K ONYOJMKOBAHHIO NMPHHUMAETCS
1ocJie MpoBeAeHNs MPONeAYPhI pelleH3NPOBAHMSI.

*JIBoliHOE perieH3upoBaHuE (CIenoe) MPOBOIUTCS KOH(PHUACHIIHAIBHO,
aBTOPY He COOOIIAETCs] UMS PELIEH3EeHTa, a PELIEH3EHTY — UMs aBTOpa CTAaThH.

*CTaTbH OTHPABJATH BMecTe ¢ KBUTaHIUeH 00 omiaate. CToMMOCTh
NMy0IMKAaIMu B kKypHaJie 3a crpanuiy 1000 (oqHa Thicsiua) TeHre, BKJIIOYAsS CTAThH
MarucTpaHToB M IOKTOPAHTOB B COABTOPCTBE C JIMIIAMH € YYeHOH CTeNeHbIo.

*OmiaTa 3a CTaTbI0 He BO3BPALIAETCs B CJIy4ae, eCJIM CTAThsI OTKJIOHEHA
AHTHILUIATHATOM HMJIM PelEeH3eHTOM. ABTOP MOKET MOBTOPHO OTNPAaBUTh
CTAaTHI0 HA AaHTHIJIATHAT HJIM peleH3eH3upoBanue 1 pas.

Penakups He 3aHUMaeTCs IMTEPATyPHON M CTUITMCTHYECKOH 00pabOTKOM CTaThH.

Ecnu cTaThs OTKJIOHEHA aHTHNJArdaToM HIIH PEUOCH3CHTOM, CTAThA
BO3Bpall[aeTCcs aBTOPY Ha IOPaOdOTKY. ABTOP MOXKET TIOBTOPHO OTIPABHUTH CTATHIO
Ha aHTHUIUIAarMaT WIK pelieH3eH3upoBanHue 1 pa3. 3a copepikaHHe CTaTbU HECeT
OTBCTCTBCHHOCTH aBTOP.

Cratbn, opopMiIeHHBIE C HApYLIeHHEeM TPpeOoBaHMil, K My0JIMKAIINU He
NPUHUMAIOTCS M BO3BPAINAIOTCS AaBTOPaM.
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JlaToil mocTyniaeHns CTaThbU CUMTACTCS JaTa MOJydeHUs pelakiiei ee
OKOHYATEJIFHOTO BapHaHTA.

Cratbu myONUKYIOTCS IT0 MEpe MOCTYIUICHUSI.

IlepuoaMYHOCTL M3JAaHHUSA KYPHAJOB — 4YeThIpe pa3a B Ioj
(e:KkeKBapPTAJIbHO).

Cpoxu moga4yu cTaTbu:

— nepBhIi kBapTai 10 10 ¢eppais;

— BTOpoO# kBapTan a0 10 mas;

— Tpetuit kBapran o 10 aBrycra;

— 4eTBepThIi kBapTai 10 10 HOSOpsI.

Kypuan «Bectauk TopalirelpoB yHuBepcurera. [legarornyeckas cepus»
BBIITYCKaeTCs C IEPHOANTHOCTHIO 4 pa3a B TOJ B CETEBOM (JIEKTPOHHOM) (hopmaTe
B CJICIYIOIINE YCTAHOBJIEHHBIE CPOKH BBIX0/Ia HOMEPOB XypHaJa:

[lepBriit HOMep Bbimyckaercs A0 30 MapTa TEKYILIEro rojaa,

Bropoit Homep — 10 30 urons;

Tperuit HoMep — 10 30 ceHTAOPS;

UYetepthiid HOMep — 10 30 mexadpsi.

CtaThi0 (3JIEKTPOHHYIO BepPCHI0 U KBHUTAHIHH 00 OIUIaTe) cieayeT
HANpaBJATH Ha caiiT: http://pedagogic-vestnik.tou.edu.kz/. Ias mogauu
CTATBM Ha My0JIMKaLMI0 He00X0IMMO NPOMTH PeruCcTPALMIO HA caiiTe.

JInmo, KOTOpOE BHECIIO HAMOONBIINHA HHTEIUIEKTY TbHBIN BKIIA B IIOATOTOBKY
pykomucH (IpH ABYX U 00JIee COaBTOPAX ), SIBISETCS aBTOPOM-KOPPECTOHAEHTOM
n ob6o3HaYaeTcs «*».

Jlisl ocymecTBICHUS POLEAYPhl JBOWHOTO PELECH3UMPOBAHUS (CIIEHOTO),
aBTOpaM HEOOXOIMMO OTIPABIIATH J[BA BapHAHTa CTAThU: MIEPBBIN — C YKa3aHHEM
JIMYHBIX TaHHBIX, BTOPOH — TOJIBKO COJEP)KaHHUE CTaThU.

CraTbH 10/LKHBI OBITH 0)OPMIIEHBI B CTPOIOM COOTBETCTBHHU
€O CJIeAYIOLMMH NPABHJIAMU:

— B XypHansl IpHHAMAIOTCS CTaThU IO BCEM HAay4YHBIM HAIIPABICHUSM,
HaOpaHHbBIE HA KOMIIBIOTEPE, Halle4aTaHHbIE Ha OJTHOI CTOPOHE JIKCTA C MTOISIMA
30 MM co BceX CTOPOH JIMCTA, 3JIEKTPOHHBIH HOCUTENb CO BCEMH MaTepHaIaMHt
B TeKcToBOM penakTope «Microsoft Office Word (97, 2000, 2007, 2010) mus
WINDOWS».

— OOmuit 00beM cTaThby, BKIIOYAs aHHOTAIMH, JIUTEPATypy, TaOIHUIIHL,
PUCYHKH M MaTeMaTtnieckue (HopMyibl HE IOJDKEH HpeBbmarh 12 cTpaHui
Ne4YaTHOro Tekcra. Texcm cmamvu.: Keenv — 14 nynkmos, eapnumypa — Times
New Roman (015 pycckoeo, auenutickoeo u nemeykoeo a3vikos), KZ Times New
Roman (011 kazaxckoeo sa3vika).
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CTpyKTypa Hay4HOH CTaThM BKJIIOYACT Ha3BaHUE, AHHOTAINH, KJIOYEBBIC
CJIOBA, OCHOBHBIE MOJIOXKEHHS, BBEACHUE, MaTepPHaIbl U METOABI, PE3YIIbTaThl
1 o0CyKIeHUe, 3aKII0UYEeHIE, BRIBOIBI, HH(POPMANNO 0 GHHAHCHPOBAHUH (IIpH
HaJIMYUH), CIHCOK JINTEPATypPsl (MCIIOIb3YEMbIX HCTOYHHKOB) K KaJKIOH CTaThe,
BKJIFOYasi POMaHU3HPOBAHHBIHN (TPAHCIUTEPUPOBAHHBII JIATHHCKIM an()aBUTOM)
BapHaHT HANMCAHUS HICTOYHUKOB Ha KUPHJLTHLIE (HA Ka3aXCKOM U PYCCKOM SI3BIKAX)
em. TOCT 7.79-2000 (UCO 9-95) IIpasuna mpancaumepayuu KUPULIOBCKO20
RUCLMA TAMUHCKUM ANPaAGUMOM.

Cratbsl 1OIDKHA COIEPIKATh:

1 MPHTHU (MexrocynapcTBeHHBIH pyOpHKaTOp HAYYHOH TEXHUYECKOMH
nH(pOpMAIIHN);

2 DOI — mocnie MPHTH B BepxHeM mpaBoM yriy (NpuUCBamBaeTcs U
3aI0JIHACTCS pelaKIuel Ky pHaa);

3 ®damuaus, UMs, 0TYeCTBO (IIOJHOCTHIO)aBTOPa(-0B) — Ha Ka3aXCKOM,
PYCCKOM M aHTJIMHCKOM SI3BIKAX (JHCUPHBIM WUPUDMOM, NO YeHmpY);

4 YyeHasl cTeleHb, Y4eHOe 3BaHUE;

5 Appunauanus (pakyiapTeT WU WHOE CTPYKTYPHOE IOApa3eicHHe,
opraHu3aIys (MecTo paboThl (yaeObl)), TOpOI, IIOYTOBHII HHICKC, CTpaHa) — Ha
Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM SI3bIKaX;

6 E-mail;

7 Ha3BaHue €TaTbH JOJDKHO OTPAaXaThb COJEPXKAHNE CTAThH, TEMaTHKY
U pe3yJbTaThl IPOBEAEHHOTO HAYYHOrO HCCIeloBaHWs. B Ha3BaHWe cTaThbu
HEOOXOANMO BIOXKUTHh HHPOPMATHBHOCTb, IPUBIICKATEIbHOCTD U YHUKAJIBHOCTh
(e bonee 12 cno8, nponucHvIMU OYK8AMU, HCUPHBIM WPUGDMOM, NO YeHMPY, HA
mpex A3bIKAaX. PyCCKuil, Ka3axcKull, AHeAULCKUl 1ubo Hemeykuil);

8 AHHOTALMS — KPaTKas XapaKTepUCTHKa Ha3HAYEHHS, COJEP)KaHNs, BUIA,
(hopMBI 1 ApyTuX 0coOeHHOCTEH cTaThu. JloJKHA OTpaskaTh OCHOBHBIE U IICHHBIE,
110 MHEHHUIO aBTOPA, 3Talbl, OOBEKTHI, NX MPU3HAKA U BHIBOABI IIPOBEICHHOIO
nccuenoBanus. JlaeTcst Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM JIH0O HEMEIIKOM
SI3BIKAX (pekomeHdyemblil 00vem anHomayuu — He menee 150, ne bonee 300 cnos,
KYPCU8, HeNCUPHbIM uipudmom,keeiv — 12 nynkmos, adbzaymnulii omcmyn ciesa u
cnpasa 1 cm, cm. obpasey);

9 KioueBble ¢j10Ba — HA0Op CIIOB, OTPAXKAIOIINX COAEPKAHUE TEKCTa B
TEepMHUHAX 00BbEKTa, HAYYHOH OTPACIH ¥ METOI0B HCCIIEIOBAHUS (0DOpMAAIOMCA
Ha mpex A3bIKAX: PYCCKUl, KA3AXCKUUl, AHeIUUCKUL 1Uub0 HeMeyKul, Ke2lb —
12 nynxmos, kypcus, omcmyn cresa-cnpasa— I cm.). PekoMeHyeMoe KOJTHIECTBO
KITFOYEBBIX CJIOB — 5-8, KOJIMYIECTBO CIIOB BHYTPH KITFOUeBOH (hpa3sl — He Ooee 3.
3agaroTcs B MOPAAKE X 3HAUNMOCTH,T.€. CAMOE BaXKHOE KIIIOUYEBOE CIIOBO CTAaThU
JOJDKHO OBITH TIEPBBIM B CITUCKE (CM. 0Opazey);
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10 OcHOBHO# TEKCT CTATBU H3/1aTacTCA B ONPEAEIEHHON I0CIEN0BATENBHOCTH
€ro JacTeH, BKIIFOYaeT B ceOs:

- Benenne / Kipicne / Introduction (a63ay 1 cuno neeomy kparo,scupHoimu
oyxeamu, xeenv — 14 nynkmog). OG0CHOBaHNE BBIOOpA TEMBI, aKTyaJbHOCTH
TEMBI HJIH IPOOJIeMbl. AKTYaJIbHOCTh TEMBI OIIPEIENIAeTCsl OOIIMM HHTEPECOM K
N3yYEHHOCTH JAaHHOTO 00BEKTa, HO OTCYTCTBHEM HCUEPIIBIBAIOIINX OTBETOB Ha
HMEIOIINECS] BOIPOCHI, OHA JI0Ka3bIBAETCSI TEOPETUUECKON HMIIM MPAKTHUECKON
3HAYUMOCTBIO TEMBI.

- MaTepuaibl UMeTOIbI (ab3ay I cm no negomy Kpaio, JCuphbimu OyKeamu,
Keanb — 14 nynkmos). JI0IDKHBI COCTOSITH M3 ONIMCAaHKS MaTEPHUAJIOB M X0/1a pabOTEI,
a TaKKe ITOJTHOTO ONMCAHUS UCIIOJIb30BAHHBIX METOOB.

- PesyabTathl u o0cy:xknenue (aozay I cm no nesomy Kparo, HUpHoIMU
oykeamu, ke2ivb — 14 nynkmos). 1lpuBoanTcs aHANIN3 M 00CYXKICHNE IOy YEHHBIX
BaMH pe3yJIbTaTOB HCCIeAOBaHNUS. [I[pHBOAATCS BEIBOABI 110 TIOJTyYEHHBIM B X0O/1€
HCCIEI0BaHUs PE3yIbTaTaM, PaCKPbIBACTCSI OCHOBHAS CyTh. Y 3TO OJJMH U3 caMbIX
Ba)XXHBIX Pa3JeyoB cTaThbu. B HEM HEOOXOIMMO MPOBECTH aHAIN3 PE3yIbTATOB
cBOEHl paboThl M 00CY)XJIEHHE COOTBETCTBYIOIINX PE3YJIHTAaTOB B CPAaBHEHUH C
MIPEABLIYIIMH Pa00TaMu, aHATU3aMH U BHIBOAAMH.

- Undopmanuio o punancupoBaHuu (MPU HATUYHH) (ab3ay | cm no
JIeBOMY Kpalo, HCUPHbIMU OyKeamu, ke2ib — 14 nynkmos).

- BoiBoasl / Kopoiteinasl / Conclusion (a63ay 1 cm no nesomy xparo,
AHCUPHBIMU OYKEaAMU, Keelb — 14 nyHKmos).

BeiBozibl — 00001IEHNE M IOABECHNUE NTOTOB pabOTHl HA JAHHOM 3Tare;
MTOATBEPKACHNE HCTUHHOCTH BBIIBUTAEMOT0 YTBEP)KICHUS, BHICKA3aHHOTO
aBTOPOM, M 3aKJIIOUYCHHE aBTOpa 00 M3MEHEHHWH HAYYHOTO 3HAHUS C y4ETOM
MIOJTyYEHHBIX PE3yJIbTAaTOB. BBIBOABI HE MOJDKHBI OBITH AOCTPaKTHBIMH, OHU
JIOJDKHBI OBITh HCIIOJIB30BAHBI JJ1s1 0000IIEHHSI pE3YIbTaTOB HCCIICIOBAHUS B TOU
WM MHOW HAay4YHOH 00JIaCTH, C ONHMCAHHWEM IPEATIOKEHUH MM BO3MOXKHOCTEH
JanpHeIe paboThL.

- CHMCOK HCT0JIb30BAHHBIX HCTOUHUKOB / [lalimananraH nepexrep Tizimi/
References (orcuprvimvu Oykeamu, keanv — 14 nyHkmos, 8 yenmpe) BKIIFOYAET B CEOsL:

CraTbs ¥ CIMCOK UCTIONb30BAHHBIX HCTOYHUKOB JOJDKHBI OBITH O()OPMIICHBI
B cootBercTBUM ¢ ['OCT7.5-98; TOCT 7.1-2003 (cm. obpasey).

OuepesHOCTh HCTOYHHKOB ONPEAEIAeTCs CIEIYIONMM 00pa3oM: cHadala
MIOCJIEI0BATEIbHbBIE CCBUIKH, T.€. HCTOYHHUKHM Ha KOTOPBIE BBl CCBHUIAETECH
110 OYEPEIHOCTH B CaMOW CTaThe. 3aTeM JOIOJHUTENbHBIE NCTOYHUKH, Ha
KOTOPBIX HET CCBUIOK, T.€. HCTOYHHKH, KOTOPhIE HE MMEIH MECTO B CTaTbe,
HO PEKOMEHAOBAaHBl BAMHM YUTATEISAM IS O3HAKOMJICHHUS, KaK CMEXHBIE
paboTsl, mpoBoAMMEBIE TapaienbHo.O0beM He menee 10 ne Oonee yem 20
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HaumeHnoganuti (CCHIIKM W NPUMEYAHUS B CTaThe 0003HAYAIOTCS CKBO3HOM
HyMepalHel M 3aKJIIoyaloTcst B KBaJpaTHBIE CKOOKHM). B cirydae nanuuus B
CTIHCKE HCIIOIb30BAaHHBIX HCTOYHUKOB palOT, MPEICTaBICHHBIX HA KUPHILIUIIE,
HEO0O0XOANMO TPEACTABUThH CHHCOK JUTEPATyphl B ABYX BapHaHTax: NEPBBIH
— B OpUTHHAJE, BTOPOH — POMaHU3MUPOBAHHBIH(TPAHCINTEPAIUS JTaTHHCKIM
ayn(haBUTOM) BapHaHT HAIMCaHUS NCTOYHWKOB Ha KUPWIIHIE (HAa Ka3aXCKOM U
pycckoM s3e1kax) cm. L OCT 7.79-2000 (UCO 9-95) Ilpasuna mpanciumepayuu
KUPULIOBCKO20 NUCbMA TAMUHCKUM ANDABUMOM.

PoMaHM3MpOBaHHBIN CIHCOK JTUTEPATyPHI TOJDKEH BBITIISICTH CIIETYIONINM
obpazom:

aBTOP(-bI) (TpaHCIUTEPALHST) — HAa3BaHHE CTATHH B TPAHCIUTEPHPOBAHHOM
BapHaHTe — [[epeBOJ] HAa3BaHHs CTAaTbU HA aHTJIIMHCKHH A3BIK B KBaJPAaTHBIX
CKOOKax| — Ha3BaHME Ka3aXOS3BIYHOTO JHOO PYCCKOS3BIYHOTO MCTOYHHKA
(TpaHcIMTEpaIWs, MO0 aHTIINIICKOE Ha3BaHNE — ECIIN €CTh) — BBIXO/JHBIC TAHHBIC
¢ 0003HAYEHUSIMU Ha aHTIIMHCKOM SI3BIKE.

11 AnarocTtpanum, nepedyeHb PUCYHKOB U NOAPUCYHOUYHBIE HAANMUCHU
K HUM TIPE/CTABISAIOT 10 TEKCTY CTaTbu. B 3IEKTPOHHON BEpCHM PHCYHKH U
wuTocTpanuu npeacrapisiiores B Gopmate TIF nwmm JPG ¢ paspemieHuem He
menee 300 dpi.

12 MaTtemaTtuueckue (popmyJabl JODKHBI OBITH HaOpaHBl B Microsoft
Equation Editor (kaxxmas ¢popmyna — oquH 00BEKT).

Ha otaesibHOI cTpaHue (10c/1e CTAaThbH)
B 371eKTpOHHOM BapHaHTe NPUBOIATCANOIHbIE IOYTOBBIE a/[peca,
HOMepa CJIy:Ke0HOro 1 JoMalHero TejaegoHoB, e-mail
(HoMep TestedoHA IS CBSI3M PEIAKLIUM € ABTOPAMHM, He IYOJUKYIOTCH);

Caenenust 00 aBTopax

Ha pycckom sizbike

Ha ka3axckoMm si3bIKe Ha anraniickoM si3bIke

Oamunus Mmst OtaecTBO (MOTHOCTHIO)

JI0IKHOCTD, Yy4€Hasl CTeTICHb, 3BaHUE

Opranuzanus

Topon

Wnnekc

Crpana

E-mail

Tenedon
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OBPA3EL| K O®OPMIIEHNIO CTATEUA

MPHTHA 04.51.59
DOI XxXXXXXXXXXXXXX

C. K. AHmukeeea*, C. K. Kcembaeea
TopaiireipoB yHuBepcurer, Pecriyonuka Kazaxcran, r. [TaBnogap

TEOPETUYECKAST MOAEJIb ®OPMUPOBAHUA
KOMMETEHUWA COLNATIbHbIX PABOTHUKOB
YEPE3 KYPCbI NOBBbILEHNA KBAJTM®PUKALIUN

B odaunoti cmamve npeocmasnena meopemuueckas Mooein
Gdopmuposanus IUYHOCMHBIX U NPOPECCUOHATLHBIX KOMNEMeHYull
COYUATLHBIX PADOMHUKOE Uepe3 KYpCbl NOGbIUEeHUs. KeAIUupuKayuu,
Komopas pazpabomana 6 pamkax 0OKMOPCKOU ouccepmayuu
«Dopmuposanue TUYHOCMHBIX U NPOPECCUOHATLHBIX KOMNEMEeH YUl
COYUANLHBIX PAOOMHUKOS8 Hepe3 KYPCbl NOBbIUeHUs KGATUDUKAYULY.
B cmamuve npusoodsimcs nedazocuueckue acnekmsl camozo npoyeccd
MOOENUPOBAHUSL, NEePEUUCTeHbL IMANDBL NeQU202UYECKO20 MOOETUPOBAHUSL.
Tlpeocmasnenvi Memooonocuueckuil, npoyeccyaibHulil (MexHON0UYeCKUlL)
U UHCMPYMEHMANbHLLU YPOBHU MOOenU, ee Yeib, MOHUMOPUHS
ChOPMUPOBAHHOCTNU UCKOMBIX KOMNEMEHYUl, a makxice pezyivmam. B
MOOenU NOKA3AHbL KOMREMEHMHOCMHBIL, TUUHOCTIHO-OPUEHMUPOBAHHDILL
U NPAKMUKO-OPUEHMUPOBAHHBLI nedazozuyeckue nooxoowl,
3AKOHOMEPHOCTU, NPUHYUNDBL, YCLO8US POPMUPOBAHUSL GbIOPAHHBIX
KOMNemeHyuil, ONUCaHbl SMansl pealu3ayuu npoyecca Gopmuposanus,
YpOSHU CPOPMUPOBAHHOCMU TUYHOCMHBIX U NPOPECCUOHATbHBLX
Komnemenyui. B pasoene npaxmuyeckoll no020mosKu npeonasaemcs
UHMEPaKmMueHas paboma 6 cucmeme Cyuamenb-npenoodasamenb-2pynnd,
noopasymesaowas 1uyHoe Y4dacmue Kaxcoo2o Cheyuantucma, a maxaice
OmKpbImMue nepeo2o 6 Hauell cmpane PecnyOiukanckozo obujecmeennozo
obvedunenus «Hayuonanvhulil anvanc npogheccuonHanbHbiX COYUAIbHbIX
pabomuukoey. [lannas modenv noopasymesaem noo cobou Oaivheluiee
COBEPUIEHCNBOBAHUE U CAMOCTNOSIMENbHOE PA38UMUe TUYHOCHHBIX U
npohecCUOHaANbHBIX KOMREMEeHYUll COYUaibHbiX pabomuukos. Imo
no36o0Jsiem yeuoems 6 Mooeu 3PPekmusHocms pearusayuu Kypcos
nosviulenust Keamuguxayuu, Gopmol, Memoowvl u cpeocmea padomol.
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Kniouesvie cnosa: meopemudecKkas Moaeflb, KomnemeHyuu,
noebvluleHue Kgaﬂuzﬁukauuu, couuaﬂbezepa6omHuKu.

BBenenne

ComnmanbHas paboTa — OTHOCHTEIBHO HOBAS IJIS HAIlIeH CTPaHBI TPOECCHS.
[HosToMy OOydeHHE CONHMANbHBIX PaOOTHUKOB Ha COBPEMEHHOH CTaguu HE
XapaKTepU3yeTCs HATMYHEeM JOCTAaTOYHO pa3pabOTaHHBIX 00pa30BaTEIBHBIX
CTaHIapTOB, KOTOPHIC HAXOAWIN OBI BRIpaKEHHE B (DOPMYITHPOBKE ITEAaT OTHYESCKIX
menei, B colepyKaHud, TEXHOJIOTUAX yIeOHOTO Iporiecca.

Ipodonxcenue mekcma nybauKyemozo mamepuana

Marepuajbl 1 METOABI

TeopeTndeckuil aHajlu3 Hay4YHOH MCUXOJOTO-NENAroru4eckKou u
CIIeIATBHOMN JINTEPaTyPHI IO PoOIIeMe UCCIICIOBAHNS;, aHAJIM3 3aKOHOIATEIbHBIX
U HOPMATHBHBIX JOKYMEHTOB IO OTKPBHITHIO OOIIECTBEHHBIX 00BEIMHECHHIA;
aHaJI3 COAEPKAHMS IPOTPaMM KYPCOB TTOBBIICHUS KBATH(HKAIINN COTHATTBHBIX
pabOTHHUKOB; MOJCIMPOBAHNE; aHAIN3 M 0000IIEHHE MTeAarOTMYECKOT0 OIBITA;
OIIPOCHEIE MeTOHI (Oecea, aHKETUPOBaHHE, HHTEPBRIONPOBAHNE ); HAOTIOICHIE;
aHalIU3 TPOAYKTOB ACATECIHHOCTH CIEIHATUCTOB; SKCIEPUMEHT, METOIBI
MaTeMaTHIECKOH CTATUCTHKH IO 00pab0TKe SKCIIEPUMECHTAIBHBIX TAaHHBIX.

Ilpodonxcenue mekcma nybauKyemoz2o mamepuana

Pe3yabTaTsl U 00cyKI1eHue

UtoOBI HOHATH 0OBEKTHBHBIC 3aKOHOMEPHOCTH, JISKAIIIHE B OCHOBE IpoIiecca
(hOopMHUPOBAHUS M PA3BUTHSA IMIHOCTHBIX U MPO(EeCCHOHANBHBIX KOMIICTEHITHIA
COITMATILHBIX PAOOTHUKOB Yepe3 KyPChI MMOBBIIICHIS KBaTH(QUKAIINH, HEOOXOIUMO
YEeTKO IPEACTABIATH ce0e UX MOJCTb.

Ilpoodonxcenue mekcma nybauKyemoz2o mamepuana

BriBoabI

TakuM 00pa3oM, Ha OCHOBAaHHH BBIMICH3IIOKECHHOTO MOXHO CAENaTh
BBIBOJl O TOM, YTO TEOpETHUYECKas MOIEIb (POPMHPOBAHHS JTUIYHOCTHBIX H
po¢eCCHOHATHHBIX KOMIETEHIHH CONMHANBHBIX PAOOTHHKOB Yepe3 KypCHI
TTOBBITICHUS KBATH(UKAIIINH COEPKHUT TPU YPOBHS €€ peai3alliy.

Ilpoodonxcenue mekcma nybauKyemoz2o mamepuana

CHnHCOK HCI0JIb30BAHHBIX HCTOYHUKOB

1 Taxun, A. H. Ilegarormdeckoe MOIETHPOBAHHE : CYITHOCTE, 3P (HEeKTUBHOCTH
u HeonpeaeneHHOcTh [ Teker] // Ilemaroruka. —2003. — Ne 4. — C. 22.
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2 Ky3nenosa, A. I'. PazButue MeTOAOJIOTMHU CUCTEMHOIO MOJAXOJa B
OTEUeCTBEHHOH menaroruke : MoHorpadus [Texcr]. — Xabaposck : U3xa-Bo
XKHUIITIK 1K, 2001. — 152 c.

3 Kapomna, I'. H. CructemMHBIII TOAXO K SKOJIOTHIECKOMY OOpa30BaHHIO
nBoctintanuto (Ha marepuane cenpckux mkon) [Tekcr]. — Munck, 1994. —212 c.

4 lItod, B. A. Porrs moneneii B mozHanmu [ Texer]—JI. : JIT'Y, 1963. — 128 c.
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6 laxuu, A. H. MozaenupoBaHue KOMIIETEHTHOCTH Y4aCTHUKOB OTKPBITOTO
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7 Naxun, A. H. Monenmuposanue B nenaroruke [Tekcr] // nen u nneansl.
-2010. - Ne 1(3). - T. 2 - C. 11-20.

8 Hdaxun, A. H. [legarormueckoe mopenmpoBanue: MoHorpadus [Tekcr].
—HoBocubupck : U3a-s0 HUIIKuIIPO, 2005. — 230 c.

9 Ayb6akupoBa, C. JI. PopMupoBaHHE AECOHTOJOTHUECCKOI
TOTOBHOCTHOYIYIIMX IEJaroroB K padbore B YCIOBHUSIX WHKIJIIO3UBHOTO
00pa3oBaHMs : AUCC.HA COUCK.CTET. A-pa ¢uoc. (PhD) mo 6D010300 —I1emaroruka
u ncuxonorus [Teker] — [TaBnomap, 2017. — 162 c.

10 Apsin, E. M., [1geiidep, H. I., Bypauna, E. K. Teopetuueckue acrieKThI
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BIJIIKTIJIIIKTI APTTBIPY KYPCTAPBI APKbBIJIbI 9JIEYMETTIK
KBIBMETKEPJIEPIIH KY3IPETTIUIIKTEPIH KAJIBIIITACTBIPY IbIH
TEOPUAJBIK MOJEJII

byn makanaoa «Oneymemmix xvizsmemixepaepOiy Oinikminicin
apmmulpy KypCmapbl apKblibl MYI2A1bIK HCOHE KOCIOU Ky3ipemminikmepin
Kaaslnmacmulpy» OOKMOPAbIK Ouccepmayus uieybepinoe o3ipieHeeH
OLIIKMINIKMi apmmuipy Kypcmapul apKblibl o71eyMemmix Kol3MemKepaepoin
MYNI2ANbIK HCOHE KOCIOU KY3bIpemminiein Kanblnmacmuipyosll mMeopusiibik,
MoOeni ycvinbiizan. Makanaoa mooenvoey npoyeciniy nedazoeuxkanbiy
acnekminepi, ne0azocuKaIblk Mooeivboeyoiy Kezeyoepi KeimipiieeH.
Mooenv0oiy vdicHamanvik, npoyeccyanrovik (MEXHOIOUANbIK) HCOHE
acnanmulk, Oeneeunepi, OHblY MAKCamyl, Kadcemmi Ky3vipemmepoiy
Kanslnmacy MOHUmMopuHei, COHoau-ax Homugiceci ycoinvlizan. Mooenvoe
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Ky3blpemminikke, myJieaza Oazelmmanzam HCone npaKmukaza 6azblmmanean
NneoazocuKaIblK, mocinoep, mayoaiean Kysvipemmepoi KaTblnmacmulpy
3aHOBIILIKMAPYL, KA2UOAMMAapsl, Wapmmapel KOpcemiizeH, Kaiblnmacy
npoyecin icke acvipy KezeHoepi, dceKe JHcoHe Kociou Ky3vipemmepOin
Kanvinmacy oexeetinepi cunammanzan. Ilpaxmukanelk 0atiblHObIK
O6iMIHOe MbIHOAYUWUbI-OKbIMYULLI-MON JCYUeCiHOe UHMEPAKMUBMI JHCYMbIC
YCHIHBIAAObL, O 9P MAMAHHBIY JiceKe KamblCYblH, COHOAU-aK enimizoe
an2auwiksl «Kociou oneymemmix KvizMemrepaepoiy YImmolk anbsHCbL»
pecnyonuKanblK KoeamoblK Oipiecmiciniy auwbliyvii 6i10ipedi. Byn moodens
aneyMemmix KblzmemkepepOil JHeeKe HeoHe KociOu Ky3vlpemmepin 00aH
api orcemindipyoi scone mayeiciz oamvimyovl 6indipedi. byn moodenvoe
OLTIKMiniKmi apmmaulpy KypCmapbwlH icKe acblpyOblly MUIMOINIZIH, HCYMbIC
HbICAHOApbl, d0icmepi MeH KypanioapblH Kepyee MyMKiHOIK Oepedi.

Kinmmi ce3dep: meopusnvix mooens, Ky3vipemminik, Oinikminikmi
apmmulpy, oneymemmix Kblsmemrepiep.

S. K. Antikeyeva®, S. K. Ksembaeva
Toraighyrov University, Republic of Kazakhstan, Pavlodar

THEORETICAL MODEL OF FORMATION COMPETENCIES

OF SOCIAL WORKERS THROUGH PROFESSIONAL DEVELOPMENT

COURSES

94

This article presents a theoretical model for the formation of personal
and professional competencies of social workers through advanced
training courses, which was developed in the framework of the doctoral
dissertation «Formation of personal and professional competencies of
social workers through advanced training courses». The article presents
the pedagogical aspects of the modeling process itself, and lists the stages
of pedagogical modeling. The methodological, procedural (technological)
and instrumental levels of the model, its purpose, monitoring the formation
of the required competencies, as well as the result are presented. The model
shows competence-based, personality-oriented and practice-oriented
pedagogical approaches, patterns, principles, conditions for the formation
of selected competencies, describes the stages of the formation process,
the levels of formation of personal and professional competencies. The
practical training section offers interactive work in the listener-teacher-
group system, which implies the personal participation of each specialist,
as well as the opening of the first Republican public Association in our

country, the national Alliance of professional social workers. This model
implies further improvement and independent development of personal
and professional competencies of social workers. This allows you to see
in the model the effectiveness of the implementation of advanced training
courses, forms, methods and means of work.

Keywords: theoretical model, competencies, professional development,
social workers.

95



TopaiirsipoB ynuBepcuterinin Xabapubicsl, ISSN 2710-3544

Xumus-6uonocusiivlk cepusicol. Ne 2. 2021

ABTOpJap TypaJjabl
aKnapar

Caenenus 00 aBTopax

Information about
the authors

Antukeepa Camaan
KanaroBHa
«Ilemaroruka XoHeE
TICHXOJIOTHUS» MaMaHJIBIFBI
OOMBIHIIIA TOKTOPAHT,
«TopaHnrspoB
yauBepcuteti» KEAK,
I'ymMaHuTapiablKk XoHE
9IeyMETTIK FHIIBIMIApP
¢axynbTeri,

ITaBnonap,

140008,

Kazakcran PecmyOmmkacer,
samal antikeyeva@mail.ru,
8-000-000-00-00

AnTtukeeBa Camau
KanaroBna
JOKTOpPAaHT mo
CHeUqHualbHOCTH
«I[lemaroruka u
HICUXOJIOTHSI»,

HAO «Topaiirsipos
YHUBEPCHTETY,

DakyabTeT TyMaHUTAPHBIX
U COLMAJIBHBIX HayK,
INaBnonap,

140008,

Pecmry6mika Kaszaxcras,
samal_antikeyeva@mail.ru,
8-000-000-00-00

Samal Kanatovna
Antikeyeva

doctoral student
in «Pedagogy and
psychology»,
«Toraighyrov University»
NCJSC, Faculty of
Humanities and Social
Sciences,

Pavlodar,

140008,

Republic of Kazakhstan,
samal antikeyeva@mail.ru,
8-000-000-00-00

Kcem0aeBa Cayae
KamanugenoBHa,

IL.F.K., Ipodeccop,
«TopaisrbposB
yuauBepcuteti» KEAK,
F'ymMaHuTapiaslK XoHE
9IEeYMETTIK FBUIBIMIAp
(bakynbTeTi,

[TaBnonap,

140008,

Kazakcran PecriyOmukacsl,
saule K@mail.ru,
8-000-000-00-00

Kcem6aeBa Cayuae
KamaauaenoBHa,

K.ILH., Ipodeccop,

HAO «Topaiirsipos
YHUBEPCHTETY,

@DaKy/pTeT r'yMaHUTAPHBIX
U COLIMAJIbHBIX HAYK,
[TaBnonap,

140008,

Pecny6Onuka Kasaxcras,
saule K@mail.ru,
8-000-000-00-00

Saule Ksembaeva,
Candidate of pedagogic
sciences, professor
«Toraighyrov University»
NCJSC, Faculty of
Humanities and Social
Sciences,

Pavlodar,

140008,

Republic of Kazakhstan,
saule K@mail.ru,
8-000-000-00-00

96

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544

NMyBIIMKALUNOHHAST 3TUKA
HAYYHOI O XXYPHAIJIA
«BECTHUK TOPAWUIMbIPOB YHUBEPCUTETA.
XUMUKO-BUOJTIOMNYECKAST CEPUSI»

Cepus Xumuxo-b6uonocuueckas. Ne 2. 2021

Unens! peJakMOHHOM KOJUIETMH Hay4HOr o )KypHaia «BectHuk Topaiirsipos
yHHBepcuTeTa. XUMHUKO-OMOJIOTHYecKast CepUs» B CBOEH NMpogeccHoHaNbHON
JESTENIBHOCTH NMPUACPKUBAIOTCS MPUHLIUIOB U HOPM «ITHKH MyOJMKAIUH
JJISl Hay4HOro :kKypHaia «BectHuk TopaiirelpoB yHuBepcurera. XMMHKO-
OmoJiornyeckasi cepusi». DTHKa IIyOJUKaluu pa3paboTaHa B COOTBETCTBUHU
C MEXJIYHApOIHOW MyOJMKAIMOHHOW 3THYECKON HOpMoi Komwurera mo
nyonukanunonHoit stuke (COPE), sTnueckuMu npuHUOMINAMU ITyOJIHKAUU
xypraioB Scopus (Elsevier), Komekca akageMudeckoii yecTHocTH TopairbIpoB
yYHHUBEpCHUTETA.

[TyOnukanuoHHas 3THKa ONpeaessieT HOPMbI, IPUHLIMUIBI U CTaHAApTHI
S3THUYECKOT0 MOBEJECHUSA PEJaKTOpPOB, PEIEH3EHTOB U aBTOPOB, MEPHI IO
BBISIBJICHUIO KOH(DJIMKTOB MHTEPECOB, HEATUYHOTO MOBEJCHUS, HHCTPYKLUH 110
H3BATHIO (PETPAKIIUN), UCTIPABIECHUIO U ONIPOBEPIKEHUIO CTAThH.

Bce yuacTHHKH mpoliecca myOuKaiuy, COOJII0JAI0T PUHIIUAIIBI, HOPMBI U
CTaH/IapThl ITyOJIMKAI[HOHHOW 3THUKH.

KauecTBO HayyHOr0 JXypHaJia 00eCIeYnBaCTCs UCTIOIBHEHUEM IPUHITUIIOBR
YYaCTHUKOB Ipollecca NMyOJuKanuu: paBeHCTBA BCEX aBTOPOB, MPUHIUII
KOH(enealIbHOCTH, OJJHOKpAaTHbIE NMyOJIMKAI[MU, aBTOPOBCTBA PYKOIIHCH,
MPUHIMI OPUTHHAIBHOCTH, NPUHIUI MOJABEPKICHHE UCTOYHHUKOB, NPUHIIUII
00BEKTHBHOCTH U CBOEBPEMEHHOCTH PELIEH3UPOBaHHUE.

HpaBa M 00SI3AaHHOCTH TI'JIABHOTO peaakTopa 1 OTBETCTBCHHOIO
CeKpeTaps. ,HOJ'I)KHOCTH])IG 00513aHHOCTH M npaBa rjJaBHOro peaaKkropa u
OTBETCTBCHHOI'O CCKPETAps «BecTHHK TOpaﬁl"prOB YHuBepcurtera. XHUMHKO-
ouoJioruveckast cepus» onpeacJi€eHbl COOTBETCTBYIOIUMHU YTBEPKACHHBIMU
AOJIZGKHOCTHBIMA UHCTPYKIUSAMMU.

IIpaBa u 003aHHOCTH peleH3EHTOB

Peyenzenmur xypnana «BectHuk TopailrblpoB yHUBEpcUTETa. XUMHUKO-
Ouornoruyeckas cepus» 00s3aHHBI PyKOBOACTBOBAThCS IPHHIIUITY 00bEeKMUSHOCHIIL.

IlepconanpHasg KpUTHKa B aapec aBTOpa(-OB) PyKONHCH HEIOMYyCTHMA.
PerieH3eHT JOMDKEH apryMEHTHPOBAaTh CBOM 3aMe4aHUsi 1 00OCHOBBIBATH CBOE
peuieHye O NPUHATUU PYKOIMCH UM O €€ OTKJIOHECHUU.
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HannoHansHOCTb, peNTUriHo3Hast HPHHAIEKHOCTD, IIOJTUTHYECKIE HITH HUHbIE
B3MJISABI aBTOPA(-0B) HE JIOJDKHBI IPHHUMATHCS BO BHUMAHUE U YUUTHIBATHCS B
IIPOIIECCE PELICH3NPOBAHUS PYKOIIUCH PELICH3EHTOM(-aMH).

DOKcnepTHas OLIEHKA, COCTABIICHHASI PEIIEH3EHTOM JIOJDKHO CIIOCOOCTBOBATH
TIPUHATHIO PELICHUS pelakifell 0 MyOIuKaliyu U IIOMOTaTh aBTOPY yIyUIINTh
PYKOIIHCH.

Pemienne o pUHATHHN PYyKOIINCH K ITyOJIMKaLNH, BO3BpAIEHHE PAOOTHI aBTOPY
Ha U3MEHEHHE WIN JOpadoTKy, TNO0 pelieHne 00 OTKIOHEHUH OT ITyOIHUKAIIH
MIPUHUMAETCS PEIKOJUIETHEN OITMpasiCh Ha PE3yIbTaThl PEIIEH3NPOBAHMS.

Ilpunyun ceoespemennocmu peyenzupoganus. PeneH3eHT o0s13aH
MPEAOCTaBUTh PELIEH3UIO B CPOK, ONPEAEIICHHBIN peJakLiiell, HO He no3/iHee 2-4
HeJIeTIb C MOMEHTA IOy 9eHHsI PYKOIIMCH Ha perieH3upoBanue. Ecii paccMoTpenue
CTaThH 1 ITOJIrOTOBKA PELICH3MN B HA3HAUYCHHBIE CPOKH HEBO3MOKHBI, TO PELICH3EHT
JIOJDKEH HEe3aMeUINTEIBHO YBEJOMHUTE 00 3TOM Hay4HOTO pelaKTopa.

PenieH3eHT, KOTOPBIi CUNTAET, YTO €T0 KBATN(HKAINS HE COOTBETCTBYET JIOO
HE0CTaTOYHA JUIA IPUHATHS PELICHNUS IPH PELCH3NPOBAaHNH IIPEI0CTaBICHHON
PYKOIIMCH JOJDKEH HE3aMeIIUTENFHO COOOIIUTE 00 3TOM HAyYHOMY PEIaKTOpy
1 OTKa3aThCsl OT PELICH3UPOBAHUS PYKOIUCH.

Ipunyun xonguoenyuansnocmu co cmopoHsl peyenzenma. PyKkomnucs,
MIPEIOCTABICHHAsA PELEH3EHTY Ha PEIEH3MPOBAHUE JIOJDKHA PacCMaTpHBATHCS
Kak KOH(HUICHINATBHBIH MaTeprai. PeieH3eHT nMeeT ITpaBo AEMOHCTPHPOBATh
ee H/mm 00Cy>KAaTh C APYTHMH JINIIAMH TOJIBKO ITOCIIE MOTyYeHHS TICEMEHHOTO
pa3pemeHns Co CTOPOHbBI HAyYHOTO peaKTOpa >KypHaIa |/Win aBTopa(-oB).

WNudopmanus 1 naen HayqHOH paOOTEI, ITOIyYSHHBIE B XO/€ PELICH3UPOBAHMS
n obecrieueHus MyOINKaMOHHOTO TPOIIEcca, He TODKHBI OBITh NCIIOJIb30BAHBI
peneH3eHTOM(-aM1) [UISl TTOJTyYEeHUs TMYHOH BBITO/BI.

Ipunyun noomeepoicoenus ucmoyHukos. PeleH3eHT NOJDKEH yKa3aTh
Hay4HbIE pa0bOTHI, KOTOPBIE OKa3ailu Obl BIUSHUE HA HCCIENIO0BATEIbCKUE
pe3ybTaThl paccMaTpPUBAacMON PYKOINCH, HO HE OBUIM MPHBEIECHBI aBTOPOM(-
amn). Taxoke peneH3eHT 00s3aH 00paTHTh BHUMAaHHE HAYYHOTO PEIAKTOpa Ha
3HAYUTEITBHOE CXOJICTBO MIIH COBIAZICHUE MEXIY PACCMATPUBAEMON PyKOIHCHIO
U paHee OIyOJIMKOBaHHON pabOTOH, 0 KOTOPOM €My N3BECTHO.

Ecnn y peneH3eHTa HMEIOTCS TOCTaTOYHBIE OCHOBAHMS I10JIaraTh, YTO
B PYKOITUCH COZIEPKHTCS IUIaruaT, HEKOPPEKTHBIC 3aMMCTBOBAHUS, JIOKHBIE
n chaOpuKOBaHHBIE MaTEpUANBl WIM PE3YIbTAThl UCCIEIOBAHMS, TO OH HE
JIOJDKEH JIONYCTHTh PYKOITUCH K ITyOJIMKannuy U MPOUH(GOPMUPOBATH HAYIHOTO
peakTopa KypHalla O BBISIBJICHHBIX HapYIICHUSX IPUHINIIOB, CTAHAAPTOB U HOPM
My ONMKAIMOHHON M HAYYIHOW ATHUKH.
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IIpaBa u 003aHHOCTH aBTOPOB

Ilybnuxayuonnas smuka 6azupyemcs Ha coOMO0eHUU NPUHYUNOB:

Oonoxpamuocme nyoruxayuu. ABTop(-bI) TapaHTHPYIOT YTO IIPEICTaBICHHASL
B PEJaKIUI0 PYKONHCh CTaThU HE ObLIA MPEICTaBICHA JJIS PACCMOTPCHUS B
npyrue usnaHus. [IpencraBicHue pyKOMUCH SIMHOBPEMEHHO B HECKOIBKUX
JKYpHAJIAX/U3IaHUSX HEMPHEMIIEMO U SIBJISIETCS TPYOBIM HapyIIICHUEM PUHITUTIOB,
CTaHJAPTOB U HOPM ITYOJIMKAITMOHHON 3THKU.

Aemopcmeo pyxonucu. JIuo, KOTOpoe BHECIO HauWOONbIIUN
HHTEJUICKTYaIBHBIH BKJIA]T B IIOJITOTOBKY PYKOIHCH (TIpH IBYX U 00JIee COaBTOPaXx),
SIBJISIETCSI aBTOPOM-KOPPECTIOHIEHTOM M YKa3bIBAETCsI IEPBBIM B CITUCKE aBTOPOB.

JIist ka0 CTaThH JOJDKSH OBITh HA3HAUEH aBTOP I KOPPECIOHICHITUH,
KOTOPBII OTBEYAET 3a IIOATOTOBKY (DUHAIEHOU BEPCUU CTAThH, KOMMYHUKAIIHIO C
PpenKosIIerneit, 0JKeH 00ecTIeunTh BKIFOUYEHUE BCEX YIaCTHHUKOB HCCIIEIOBAHMS
(TIpy KOJIMYeCcTBE aBTOPOB 00JIee OAHOTO), BHECIIIMX B HETO JOCTATOYHBIN BKIIAJI, B
CIIMCOK aBTOPOB, & TAKXKE MOIyYHUTh 0JI00PEHIE OKOHYATEIFHOH BEPCHH PYKOITHCH
OT BCEX aBTOPOB JIJIsI IIPE/ICTABIICHUS B PEIAAKIIHIO TS ITyOTHKaIuy. Bee aBTopEI,
yKa3aHHBIE B PyKOIIMCH/CTaThe, HECYT OTBETCTBEHHOCTD 3a COJICpIKaHHe PaOOTEHI.

IHpunyun opuecunanvrocmu. ABTOP(-bI) TaPaHTUPYET, YTO PE3YJIHTATHI
HCCIIEIOBAHMSI, N3JI0’KEHHBIE B PYKOIHCH, TIPEJICTABISIIOT COO0I OPUTHHAIBHYIO
CaMOCTOSTEIBHYIO paboTy, U HE COJCpPkKAT HEKOPPEKTHBIX 3aMMCTBOBAHUU U
IIaruara, KOTOpbIe MOTYT OBITh BBISIBJICHBI B TIPOIIECCE.

ABTOpBI HECYT OTBETCTBEHHOCTH 33 IyOJUKAIUIO CTAaTeH ¢ MPU3HAKAMHU
HEITHYHOTO MOBEJCHUS, IIaruaTa, camMoIliaruaTa, CaMOIIMTHPOBAHMUS,
¢dbanbcudukauu, Gpadpukanuu, UCKaKCHUS JaHHBIX, JIOKHOTO aBTOPCTBA,
IyOIMpoBaHUsl, KOH(IUKTA HHTEPECOB U OOMaHa.

THpunyun noomeepoicoenus ucmoynurxos. ABTOp(b) 00s3yeTCs MPABIIEHO
YKa3bIBaTh HAyYHBIC W MHBIC UCTOYHUKH, KOTOPHIC OH(HM) HCIONH30BAI(U) B
XO0Jle WCCIIeIOBaHUsA. B ciydae MCIOIB30BaHMS KaKUX-THOO YaCTCH Uy UX
paboT W/WiM 3aUMCTBOBAHUS YTBEPXKACHUH APYroro aBTOpa(-OB) B PYKOIUCH
JIOJDKHBI OBITh yKa3aHbl OMOIHOrpaduiecKie CChUIKU C yKa3aHueM aBTopa(-oB)
mepBoUCTOUHUKA. MHpOpMAaIus, moTydeHHAs U3 COMHUTEIEHBIX HCTOYHUKOB HE
JIOJDKHA MCITOJTB30BATHCS TIPU 0(OPMIICHIH PYKOIIHCH.

B cnyuae, eciim y peleH3eHTOB, HAYYHOI'O pelakTopa, diaeHa(-oB)
PEAKOJUICTHH KypHaJla BOSHUKAIOT COMHECHHUS TONTMHHOCTH U JIOCTOBEPHOCTH
Pe3yIBTATOB UCCIIEAOBAHUS, aBTOP(-bI) JOJKHEI IIPEIOCTABUTD JOMOTHUTEIIEHBIC
MaTepHabl JUIsl TONTBEPKACHHUS PE3yJbTaTOB WU (PAKTOB, IPUBOJUMBIX B
PYKOITUCH.

Hcnpaenenue ouubox 6 npoyecce nyonuxayuu. B cirydae BBISIBIEHHS OIINOOK
1 HETOYHOCTEH B paboTe Ha JIt000ii cTauH Iy OJIMKaMOHHOTO TIPOIecca aBTOPHI
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00SI3YI0TCS B CPOYHOM IOPSIAKE COOOMIUTH 00 3TOM HAyYHOMY PENaKkTopy U
OKa3aTh IOMOIIb B YCTPaHEHHHU WJIM UCTIPABIICHUH OIIUOKY JJIs Iy OJIMKaLK Ha
caifte xypHana coorBercTByromei koppekuuu (Erratum mmm Corrigendum) c
KOMMEHTapUsIMU. B cirydae oOHapykeHuUs rpyObIX OLINOOK, KOTOPBIE HEBO3MOMXKHO
HCIPaBUTh, aBTOP(-bI) TOJKEH(-HBI) OTO3BaTh PYKOIHCE/CTATHIO.

Tpunyun cobarodenus nyoruKayuoHHoOU 5muxy. ABTOPBI 0053aHBI COOITIOIAT
STHYECKHE HOPMBI, CBSI3aHHBIC ¢ KPUTHKOH WM 3aMEYaHHSIMH B OTHOLICHHH
HCCIIEI0OBaHHMH, a TAKKE B OTHOLICHHU B3aUMOACHCTBHS C PeaKIHei 110 IIOBOLY
peneH3upoBaHus U myoOnukanuu. HecoOmoaeHne 3THYECKUX NPUHIUIIOB
aBTOpPaMH PACIIEHHBAETCS Kak Ipy0oe HapylIeHHe 3THKH IyOIHMKauui u maer
OCHOBAHHE VIS CHATHS PYKOIIUCH C PELICH3UPOBAHMS H/UITH Ty OIMKALUH.

Konduukr uaTepecon

KoHpnukT mHTEpecoB, N0 onpeneneHnio Komurera 1o myOauKaMOHHOMH
stuke (COPE), 310 KOH(IMKTHBIE CUTyallud, B KOTOPBIX aBTOPHI, PEIICH3CHTHI
WM WICHBI PEKOJUIETUH UMEIOT HEsIBHBIC HHTEPECHI, CIOCOOHbIE MOBIHUATH Ha
UX CYXICHHS KacaTellbHO IyOaHuKyemoro marepuana. KoHdaukr nHTepecoB
MOSIBIISICTCS, KOTJa UMEIOTCS (DMHAHCOBBIC, JINYHBIE HJIM NpodecCHOHATIbHBIC
YCIJIOBHS, KOTOPBIE MOTYT HOBIIUATH HA HAYYHOE CY>K/ICHUE PELICH3CHTa H YWICHOB
PEIKOJIETHH, M, KaK pe3ysbTaT, Ha pelleHHe PEAKOJUICIHH OTHOCHTEIBHO
yOJIMKALIMU PYKOIIHCH.

['aBHBINA peaKTOp, WICH PEIKOJUICTHH U PELIEH3CHTHI JJOJDKHBI OIIOBECTUTD
0 IIOTeHIATEHOM KOH(IHMKTE HHTEPECOB, KOTOPHIA MOXKET KaK-TO IMOBJIUATH HA
pelIeHre PeIaKHOHHOM Koulerny. YIIeHbl peIKOUIETHH JOJDKHBI OTKA3aThCs
OT PacCMOTPEHUS PYKOIIMCH, €CIIH OHU COCTOAT B KaKHX-JIMOO KOHKYPEHTHBIX
OTHOLICHHSX, CBA3AHHBIX C Pe3yJIbTaTaMH UCCIICIOBAHNUS aBTOPA(-OB) PYKOIIUCH,
00 eCITH CYILECTBYET HHOIM KOH(IIMKT HHTEPECOB.

[Tpu mogave pyKOIMUCH HA PACCMOTPEHHE B XKYpHAI, aBTOP(-bI) 3asBIISET O
TOM, YTO B COJCP)KAHUH PYKOIIMCH yKa3aHbI BCE HCTOYHUKH (DMHAHCHPOBAHHS
HCCIIeIOBAHNS; TAKKE YKa3hIBAIOT, KAKHE MIMEIOTCS KOMMepUecKue, UHaHCOBBIE,
JIMYHBIE WK PO eCCUOHANIBHBIE (hPaKTOPbI, KOTOPBIE MOTIIU ObI CO31aTh KOH(IUKT
WHTEpPECOB B OTHOLICHHH IIOJAHHOIN Ha pacCMOTpeHUe pykomucu. ABTop(bl), B
COIPOBOAUTENHFHOM ITICHME IIPH HATMYHMHU KOH(IMKTa HHTEPECOB MOTYT YKa3aTh
YYEHBIX, KOTOPBIE, [0 UX MHEHHIO, HE CMOTYT OOBEKTHBHO OLICHUTB X PYKOIHCh.

PerieH3eHT He I0JDKEeH paccMaTpUBaTh PYKOIHCH, KOTOPBIE MOTYT OCITYKHUTb
NPUYMHAMU KOH(JHMKTa HHTEPECOB, IPOUCTEKAOIEI0 U3 KOHKYPEHIUH,
COTPYZHHYECTBA WJIM JAPYTHX OTHOIICHUI ¢ KeM-TMOO0 M3 aBTOPOB, HMEIOIINX
OTHOLIECHHE K PYKOIIHCH.

100

Bectuuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 2. 2021

B cimydae Hanuuus KOHQIMKTa MHTEPECOB C COJAECPKaHHEM PYKOIHCH,
OTBETCTBEHHBIH CEKpeTaph AOJDKEH M3BECTUTh 00 3TOM TJIABHOTO PENaKTOpa,
TIOCJIE YeT0 PYKOIHICh TIepeaeTcs APYTOMy PELEH3CHTY.

CymecTBoBaHHE KOH(INKTa HHTEPECOB MEXy YIaCTHUKAMH B IpoLecce
pPacCMOTPEHHMS U PELIEH3NPOBAHMUS HE 3HAUNT, YTO PYKOIHCh OyJIET OTKIOHEHA.

BceMm 3amHTEpecOBaHHBIM JIMIIaM HEOOXOIMMO, 1O MEpPe BO3MOKHOCTH
n3beraTth BOSHUKHOBEHHUSI KOH(JINKTa MHTEPECOB B JIOOBIX BapHalUsAX Ha
BCEX 3Tanax MyOiaukanuu. B cirygyae BOSHUKHOBEHHS KaKOTrO-THO0 KOH(IMKTA
HWHTEPECOB TOT, KTO OOHApY)XWUJI 3TOT KOHQUINKT, JOJDKEH HE3aMEMIUTEIHHO
OTIOBECTUTH 00 3TOM pemaknuio. To e camoe KacaeTcs JIOOBIX IPYTHX
HapyIIeHNI MPUHIUIIOB, CTAHIAPTOB U HOPM ITy OJIMKAIMOHHON M HAYYHOH STHKH.

HesTnueckue noseaeHmne

HesTH4YHBIM NOBEIEHHEM CUUTAIOTCS JEHCTBUS aBTOPOB, PEJAKTOPOB
WIN U3JaTeNsl, B Cllydae CaMOCTOATENBHOrO MPENOCTABICHUS PELCH3HH Ha
COOCTBEHHBIC CTaTbH, B CJy4ae JOTOBOPHOTO M JIOKHOTO PELCH3UPOBAHMUS, B
YCIOBUAX OOpalIeHUs] K areHTCKUM YCIIyraM Ui MyOJMKanuu pe3yjbTaToB
Hay4YHOTO HCCIIEIOBAaHUS, JDKEABTOPCTBO, (pairbcudukannm u Gadbpuxanuu
pe3yIbTATOB UCCIENOBaHUs, MyOINKAIM HEIOCTOBEPHBIX ICEBIO-HAYYHBIX
TEKCTOB, IIepelaurl PYKOIIICH CTaTeil B ApyTrHe H3AaHus Oe3 pa3penieHus aBTOpPOB,
nepeayd MaTepualioB aBTOPOB TPETBUM JIMIIAM, YCIIOBHS KOTZa HapyLICHBI
ABTOPCKHE ITPpaBa 1 NPHHIMUITEI KOHQUICHIIMATBHOCTH PElIaKLIHOHHBIX IIPOLIECCOB,
B CJIyYae MaHHITYJIILHHU C LUTHPOBAHUEM, IUIATHATOM.

HNucrpykuus

OTSLIB, HCIIPaBJICHUE CTaTCi/JI, H3BUHCHUS, OTPOBEPIKEHUA OCYIICCTBIIACTCA
B COOTBCTCTBHUH Hy6JII/IKaI_II/IOHHOI71 OTHKE.
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