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MPHTU 31.15.33

Aii6onosa I'K. !, Tysnemosa D.2K. 2

L2 Meoicoynapoonniii xazaxcro-mypeyxud yrueepcumem umenu Xodocu Axmeda Hcasu,
Typrecman, Kazaxcman
(E-mail: * gulnar.aibolova@ayu.edu.kz, 2 elmira.tuleshova@ayu.edu.kz )

DleKTpoXMMHIYecKre MeToAbl obe33apakuBaHus rasa okcuga aszora(II)

Annortarmus: V3ydeHo snekrpoxummdeckoe okucserne okcua azora(ll) B pacrBope cyibdara
HaTpUs ¢ TPUMEHEHUEM KYCKOBBIX JIEKTPOJIOB. PaccMOTpEeHO BJMsiHUE TIJIOTHOCTH TOKA KYCKOBOT'O
3JIEKTPOJIA, KOHIIEHTPAIIMK JIEKTPOJINTA, TOJIUUBICION KYCKOBOI'O 3JIEKTPOjia U o0beMa ra3a Ha
BBIXOJI TI0 TOKY OKHCJIEHWs U CTelleHb OKucaeHus okcuaa azora(ll).

KuroueBbie ciioBa: okcn asora(ll), KyCKOBOM 3J1€KTPOJL, SJEKTPOJIN3, ITIOTHOCTH TOKA, BBIXOJL,
IIO TOKY, CTEII€CHb OKUCJ/ICHUAI.

Bsenenme. B 3aBucumocTrn oT MacmTaboB AHTPOIOTEHHOTO BO3JEHCTBUST HA OKPYZKAIOILYIO
Cpely ¥ BBITEKAIONINX W3 9TOTO YPOBHS PHCKOB HEOOXOMMMO PACCMOTPETh HOBBIE IIYTH
Pa3BUTHST TEXHOJOTMYECKUX TIPOIECCOB 00e33apaskMBaHUsT IKOJOTUIECKH BPEIHBIX BEIECTB.
DJIEKTPOXUMHUIECKIE METO/IBI UMEIOT OIPOMHOE 3HAYEHUE B CO3JAHUN OE30TXOMHON IKOJTOTHIECKN
YHCTON TEXHOJIOTUH JIJIs TIOJTy9eHIsI HOBBIX BEIECTB, a TakxKe obe33zapakupanus okcuia azora(ll)
U [OJIyYeHUs] SJIEMEHTHOTO a30Ta U ero coeuHenuii [1].

SHAYNTENbHBINT MHTEPEC BBI3BIBACT OIMpPEJIEeHINe BO3MOXKHOCTH YIACTHUST MEJTKUX Ta3000pa3HbBIX
y3bIPbKOB, KK U HOPOIIKOOOPA3HbBIX BEIECTB B 3JEKTPO/HBIX peakiusx [2,3].

JlureparypHoro o630pa cjejyer, 4To MPOLECC JIEKTPOXUMHUYECKOro oKucyeHust okena asora(ll)
OYEHb MAJIO UCCJIETOBAHBI.

B moceisee BpeMst Ipu IPOBEIEHNN SJIEKTPOXUMUIIECKUX IIPOIIECCOB BMECTO IIJTIOCKUX JIEKTPO/IOB
CHUTAETCA JIydlle HCIIOJb30BaTh KYCKOBBIE, ITOPONIKOBBLIE, CYCII€EH3MOHHBIE 3JIEKTPOAbI, TaK KaK
OHH He JIOIYCKAKT IACCUBAIUIO 3JEKTPOJA, IOBBIIIAIOT CKOPOCTb IIPOXOXKJIEHUST MPOIecca. IDTU
QJIEKTPOABI BIIOJIHE BO3MOZKHO HCIIOJIB30BaTh B MEJIAX OKUCJIEHUA T'a30BbIX ITY3bIPHKOB. B Halmein
paboTe HCIOJIb30BAJIN MeJIKHe KYCKOBble 3j1eKTpojibl (auamerpom 1.5 MM, jymHOi 3.0 MM). Dr1n
3JIEKTPO/Ibl OTJIMYAIOTCHA BBICOKOU MMOBEPXHOCTHON IJIOIIAABIO.

Cxema J1abopaTopHOil ycTaHOBKH JIjIst OKucyieHusi okeua asora(ll) npusenena na pucynke 1.

DJIEKTPOJIN3 TPOBOJIUIN B TaJbBAHOCTATUCTUYECKUX YCJIOBHUSX B 3JjieKTposudepe oobemom 100
MJ. [a3bl OKCHjIa a30Ta MPOIYCKAJM W3 HUXKHEH YacTH AHOIHOI'O IPOCTPAHCTBA IJIEKTPOJIM3EPA
C OIIPEJIEJIEHHOH CKOpPOCThIO. B OCHOBHBIX 3KcIepUMeHTax o0beM Tasa cocrasisier 300 M.
CKOpoCTh Ta30BOM CTPYH PErYJIUPOBAJIOCH C IMOMOIIBIO TPEXIOpJIOro KpaHa. Bo Bcex orbiTax
IIPOJIOJIKUTE/IBHOCTD 3JIeKTposin3a coctapuia 0,5 1acos.

8



I''K.Afi6osoBa, 3.2K.Tynemiosa

Pucynok 1 — Cxema 1a60paTopHOil yCTAHOBKY JJisi OKHUCJIeHus: okenaa asora(Il)
1 — xopmyc aekTponm3epa; 2 — KaTon (CBUHIOBBIE, YKeJIE3HbIE, IPadHUTOBbIE IJIACTUHKH); 3 — aHO/| (CBUHIIOBBIE, YKEJIE3HbIC,
rpaduTOBbIe KyCKOBBIE JIEKTPOAbI); 4 — TOKONOABOM; 5 — U3MepuTeabHas Oloperka; 6 — mocyaa Juis oJadn JaBjIeHus; 7 —
TPOMHUK KpaH [JIsl PEryJIMPOBKHM CKOPOCTH IIOTOKa rasa; 8 — 6apborep; 9 — kosba morsioruresns ¢ pacrsopom FeSO 4 ; 10 —
UCTOYHUK TOKa; 11 — ammepmerp.

Ha CTeIlleHb OKHUCJICHNYA W Ha BBIXO/ IO TOKY OKUCJICHHA OKCHIA a30Ta(H) uccJsieJ0Badbl BJIMAHNE
IJIOTHOCTH TOKa KYCKOBOI'O 3JIEKTPOJIA, KOHIIEHTPAIUU 3JIEKTPOJUTA, TOJIIUHA CJIOs KYCKOBOTO
9JIEKTpojia, obbeMa Taza. Ilociie seKTposin3a TPOBOAMIN aHAIN3 Ha CAeprKEeHHe 0O0PA30BAHHBIX
HUTpaT-HoHA [4].

BiustHue miIoTHOCTH TOKA Ha CTEleHb OKHUCJEHWS W Ha BBIXOJ 110 TOKY OKHUCJICHUSI OKCHJIA
azora(Il) 6b110 pacemorpeno B unrepsaie 25-400 A /m? . C HOBBITICHHEM IJIOTHOCTH TOKA CTEICHb
OKHCJIEHUS U BBIXOJI 110 TOKY okucjeHust okcuga azora(Il) ymenbinarores (pucynok 2). Ilpu anojgHoit
HOJISIPU3AIMH C [OBBIINIEHHEM IIOTHOCTH TOKa 110 ypasHenuto Tadens (AE = a + blgi) snauenue
[TOTEHIINAJIOB 3JIEKTPOJa CMeIaeTcss B 0oJiee IMOJOKUTEIbHYI0 CTOPOHY, YTO CBHIETEILCTBYET O
YBeJIUYIEeHNH 1T0O0YHOIO IPOIECCa, T.€. BbLIEJIEHUS KUCJIOPOIA:

2H,0 — 4¢ > Oy +4HVE® = +1,23B (1)

Uccnenopanne BAUSHUS KOHIIEHTPAIIUU SJIEKTPOJINTA, Ha PE3Y/IbLTATHI 3JIEKTPOJIN3a TOKA3AJI0, ITO
CTelleHa OKHUCJIEHWsl a30Ta He MeHseTcsl (PUCYHOK 3, Kpubas 2), a BBIXOJ 110 TOKY 3HAYUTEIbHO
yBesm4uBaercst (pucyHoK 3, kpusast 1). ITo-Bupmumomy, npy yBeJaMYeHHN KOHIEHTPAIMU Cy/ibdara
HaTPUsl yBEJIMUNBAETCs KOJIMYECTBO IIy3bIPHKOB I'a3a KUCJIOPO/ia U BO3PacTaeT BO3MOXKHOCTD yIaCTUS
B peakIuu.

BT o4
n, %o

1001 \\\\
2

80 -
60 -
40 4 1

204

T T T T
100 200 300 400 i, A/m?
Pucysok 2 — BimsiHne miIoTHOCTH TOKa Ha BBIXOZ, IO TOKy okucieHmsi (1) n Ha crenens okucienns (II) okcmpa asora (II):
[Na2 SO 4 |=1M, 7=0,5 yac, § =2 cm, V(INO)=300 ma
9
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Pucynok 3 — Biusinue KoHLeHTpanuu cyibdaTa HATPUsSA HA BBIXOZ 110 TOKy okucyeHus (1) Ha cremeHb okucieHus (2) okcuna

aszora: i=100 A/m 2, 7=0,5 uac, § =2 cm, V(NO)=300 ma

[To mameMy Ipeoa0KeHNI0 BO BCEM 00beMe KyCKOBBIX 3JIEKTPOIOB €CTh 3apsKEeHHbIE TaCTHIbI,
MIO3TOMY MbI CUHTAEM UTO TOJIMHUHA ITUX IJCKTPOIOB OKA3BIBAET 3aMETHOE BJIUIHUE HA IIPOIECC
OKUCJICHUS. B CB#A3U C 9TUM, HaMHA 6])1.]10 N3y4YeHO BJIMAHHUE TOJIIIHUHBI CJIOA FpaCbI/ITOBOFO QJIEKTPO1a
Ha BBIXO/I IIO TOKY OKHUCJIEHUA U Ha CTEII€Hb OKHCJ/IEHUA OKCHIa a30Ta(H).

[Tpu TosmuHe C10s1 KyCKOBOI'O 3JIEKTPOJIa 2 ¢M crereHb okucenust azora(ll) nocrosiaaoe, a BHIXOJ
1[I0 TOKY 3aMeTHO pacret, jocrurast 85,2 % (pucynok 4). Ilpu yBejmdeHn# TOMIIUHBL CJIOST 9JIEKTPOJIA
BBIXOJ [0 TOKY yMeHbImaeTcd. [Ipm yBeaumdeHUM TOJIIUHBI CJI0sI KYCKOBOI'O 3JIEKTPOJA KOHTAKT
MEeXKJTy JacTUullaMu ocjiabeBaeT, TaK»Ke OKa3bIBAeT BJIUSHUE U 3HAYEHUE TIOJITPU3AINY JIEKTPO/Ia, BO
BCEM O0bEeME JIEKTPOA MOABJISIOTCA AKTUBHBIE M HEAKTUBHBIE 30HHI.

Ha pucynke 5 npuBeieHo BiiustHIEe 00beMa ra3a, MPOIIEJIIIEro Yepes 3JIeKTPOJIN3 Ha BBIXOJ [T0 TOKY
OKHCJICHUsI U Ha cTereHb okuciaenus: okena azora(ll). Kak sumHo u3 pucynka, yseandenue oobeMa
rasa MPUBOJIUT K YMEHBITIEHUIO CTeNeHn okucienud. lloBummmomy, 3a mosrdaca ras, TPOXOISIIUN ¢
BBICOKOI CKOPOCTBIO He YCIEBAET MOJTHOCTBIO OKUCIUTHCSI. A ¢ yBeJImdeHneM o6beMa ra3a BBIXOJ O
TOKY OKHUCJICHUS I'a3a yBeJIUINBACTCS.

BT o4
n, %o
1004

304
60 1
40 4

204 1

1 2 3 4 5 d,cm

Pucynok 4 — BausiHue ToNmuHs! cy10s rpadHUTOBOrO JI€KTPOAA Ha BBIXOZ IO TOKY okucieHus (1) n Ha crenens oxkucsenusi (1)
okcuma azora(Il): i=100 A/m 2, [Na 2 SO 4 |=1M, 7 =0,5 gac, V(NO)=300 m
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BT, %
n, %o

100
90

80+

704
604
504

404

1
100 200 300 400 500 600 WV, mn

Pucynok 5 — BimsiHne o6beMa rasa Ha BBIXOZ 11O TOKy okucseHus (1) u Ha crenens okucnenus (I1I) oxcmma asora (II): i=100
A/m? | [Nag SO 4]=1M, 7=0,54qac, § =2 cm
Takum 06pazoMm, HAMU BIIEPBbIE OBLT UCCIEIOBAH JJIEKTPOXUMUIECKUN ITPOIECC OKUCICHUS OKCH/IA
azora(ll) B HefiTpasbHONl cpejie ¢ IPUMEHEHHEM KYCKOBBIX JIEKTPOJOB. YCTAHOBJIEHO, YTO DU
OKWCJICHUM OCHOBHBIM IPOJIYKTOM SIBJISIETCS HUTPAT-UOH.
IlonyueHnnble mgaHHBIE JAIOT MTPEANOCBLAKA IS PAa3pPabOTKU TEXHOJIOTMYIECKOW CXeMbl JIJIst
obe33apaKuBaHusl OTXOJI0B, cojepKaiux okcenj azora(ll).
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I''K AiiGosioBa., 9.2K. TesemosBa.
Kootca Axmem Hcayu amovimdaeve Xaavkapasor Kazax-mypix ynusepcumemsi, Typricman, Kazaxcman
A3zor(II) okcuzi rasbiH 3aIaJICHI3AAHABIPYABIH, 3JIEKTPOXUMUSJIIBIK TOCiIaepi

AnHOoTauus: Byl FBUIBIME KYMBICTa HATpUil Cysabdarsl epiTiHgiciHze TYHIpIIiKTi 3/eKTpoAaTapAbl KOJIaHy apKbLIbl
azor (II) okcual ras3piHBIH JEKTPOXUMUSIIBIK TOTBHIFYbI 3eprTrenai. Azor(Il) okcuainiy TOThIFY mope:kKeci MEH TOTBHIFYBIHBIH
TOK GOMBIHINIA NIBIFBIMBIHA TYRIPIIKTI 9JIEKTPOATAPAAFbl — TOK THIFBI3ALIFBIHBIH, 9JIEKTPOIUT KOHIEHTPAIMSCHIHBIH, TYHIPIIKTI
3JIEKTPOJ] KabaThl KaJbIH/IBIFbI MEH a3 KeJEeMiHiH ocepsepi KapacTbIPbLIIbI.

Tyitin cesmep:  azor(Il) okcuai, TYHIPIIIKTI J€KTPOA, SJIEKTPOIN3, TOK THIFBI3IBIFBI, TOK GOMBIHINA INBIFBIM, TOTBIFY
JIoperxKeci.

G.K. Aibolova, E.Zh. Tuleshova
Kh. A. Yassawi Kazakh- Turkish University, Turkestan, Kazakhstan
Electrochemical methods of disinfestation of gas of oxide of nitrogen (II)

Abstract: In this advanced study electrochemical oxidization of oxide of nitrogen(II) is studied in solution of sulfate of
natrium with the use of lump electrodes. Influence of influence of closeness of current of lump electrode, concentration of
electrolyte, thickness of layer of lump electrode and gas volume, is considered on an exit on the current of oxidization and degree
of oxidization of oxide of nitrogen(II).

Keywords: oxide of nitrogen(II), lump electrode, electrolysis, closeness of current, current output, degree of oxidization.
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1. 2Kypuan makcarbl. XuMus, reorpadus, IKOJIOrus cajajgapbl OOUBIHINIA MYKHUAT TEKCEPY/IEH OTKEH FBLIBIMHI
KYH/IBUIBIFBI 6ap MakKajagap Kapusiiay.

2. 2Kypnanma mMakaa KapuUsIaylibl aBTOP MAaKAJAHBIH KOJI KOWbLIFaH 1 JaHa Kara3 HYCKACHIH I 'bLIbIMU
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vest chem@enu.kz snexrponabik momraceia Word, Tex, PDF dopmarrapbingarsl HycKajgapblH JKibepy KarKer.
MaxkaJia MoTiHIHIH Kara3 HYCKAChl MEH 3JIEKTPOHJIBI HYCKaJapbl O0ipaeit Oosynapsl KaxkeT. Makasamap Ka3ak, OpbIC,
aFBUIIIBIH TIAAEPIHIE KAOBLIIAHAIH.

3. ABTOpabIH KoJKaszbaHbl peaakuusira >kidoepyi makasanbiy JI.H. I'ymuaeB arbianmarsl Eypasust
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MoJIiMeTTiH AypBICTBIFBIHA, Makaja KellipiiMmereHziride (miaruarTTbiH >KOKTBIFBIHA) >K9He Oacka Ia
3aHCBI3 KOIlIipMeJiepiH >KOKTBIFbIHA Kerijgaeme depeJi.

4. Maxkasiaubiy Kestemi 18 Gerren acnayra Tuic (6 Gerren Gacram).

5. MaxkasiaHbIH, KYPbIJIbIMbI

FTAMPK http://grnti.ru/

Aemop(aap)dvr, amuoi-atconi

Mexemenir, moavl, amaysvl, KaAACHL, Memaeremi (erep aBTOPJAD OPTYPJ MEKEMeJEe KYMBIC *KACAHTHIH
Gouica, OHJIa Op ABTOP MEH OHBIH *KYMBIC MEKeMeci KacbIHia 6ipzeit 6esri KONbLLy Kepek )

Aemop(aap)dvr, E-mail-v

Mawxana amaywe

Annomayus (100-200 ce3; dopmyrnachl3, MakaJaHbH aTayblH MeHiHine KafTajaMaybl KaxkeT; djebuerrepre
cinremeniep 6oIMAaybl KasKeT; MaKAJAHBIH KYPbUIBICHIH (Kipicrie /MaKaJaHbIH MAKCATHI/ MIHJETTEP] /KaPaCThIPBLIBIIT
OTBIPFAaH CYPaKTBIH TAPUXbl, 3€PTTEY SJICTEPl, HOTUKEJED/TAJKbLIAY, KOPBITHIHIBI) CAKTAH OTBIPHII, MAKAJIAHBIH
KBICKAIlla Ma3MYHBI 6epiityi Kaxer).

Tyiin cesdep (6-8 ce3 me co3 ripkeci. TyiliH co3mep Makaga MasMYHBIH KODCETIN, MEHJIIHIIE MaKaJIa aTaybl
MEH aHHOTAIMAJAFBI CO3JEPAl KalTajamail, Makaja Ma3MYHBIHIAFBI co37epai Kosmany kaxkeT. COHBIMEH Karap,
aKIapaTThIK-13/IeCTipy KyieIepinae MaKaJlaHbl 2KeHIJT TadyFa MyMKIH/IIK OepeTiH FhIJIbIM CaJIaJIapbIHbIH TEPMUHIEPIH
KOJIJIAHY KAXKET).

Hezizzi momin MakaJaHblH MAKCATbI/ MIHJETTEPI/ KAPACTHIPBUIBIT OTBIPFAH CYPAKTBIH TApUXbI, 3€PTTEY
oZicTepl, HOTHIKEIED / TATIKBLIAY, KOPBITHIHBI 6OIIMIEPIH KAMTYbBI KAXKET.

Tabauua, cypemmep — aTaaraHHAH KeifiH OpHAJIACTHIPBLIAIBL. Op Tab/IHIa, CypeT KACHIH/IA OHBIH ATAJIYbI OOJTYbI
Kaxker. Cyper ailKblH, CKAHEDJIEH OTIereH OOJIybl KEPeK.

MaxkaJiagarbl (POPMYAGAGDP TEK MOTIHJIE oJlapFa ciiTeme Gepijice FaHa HOMEPJIEHE]T].

Kammer konpambicta 6ap abbpesuamypanap MeH KwuicKapmyaapdar Oackajgapbl MIHIAETTI Typje ajFarrn
KOJIJIaHFaH 8 TYCIHIipiiayi 6epinyi kaxer. Kapotcvinali komex mypaas, aknapar OipiHiin 6erre Kopceriiei.

Odebuemmep Mizimi

Moringe omibumerTepre ciaremesep TiKXKaKIIara aJIbIHAIHI. Moringeri omebuerrep Ti3iMiHe ClITEMEIEPIiH,
HOMEpJIEHY1 MOTiHZE KOJJJAHBLIYbIHA KATBICTBI KYPrisimifge: MoTiHJE Ke3JecKeH ojebuerke ajramkpl ciareme [1]
apKbLIbL, eKiHmi cinreme [2] apkpuibl T.c.c. kyprizineni. Kiranka »kacajgaTslH clireMesepiie KOJJIAHBLIFAH GeTTTepi
e kepceriryl kepek (mbrcassi, [1, 45 Ger]|). ZKapusmanbaran enbekrepre cimremenep kacammaiinbl. CoHbIMEH
KaTap, PeIeH3nsIal oTHeNTiH 6achUIbIMIapra 1a cluremerep KacaaMmaiiae! (ogebuerrep Tizimin, ogebuertep TiziMiHin
aFBUIIIBIHINA 93ipJiey yiIriIepin ToMeHIeri MaKaaHbl pociMiey YIITICIHEH KapaHbI3).

MaxkaJjta COHBIHIAFBI OJIeOMETTEp Ti3IMIHEH KeiliH 6UbAU02PAPUAABIK, MIATMEMMED OPBIC KOHE AFBLIIIBIH
Tiniage (erep Makasa Kasak TLIiHZE »Ka3bliIca), Ka3aK »KOHe aFbUIINIbIH TiIiHge (erep Makasa OpbIC TLIH/IE XKA3BLICA),
OpBIC KOHE Ka3ak, TiTiH/e (erep MakaJa aFbLIIIBIH TLTIHIE XKa3burad Gosica) Gepiie.
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6. Komkazba MyKUST TeKcepiareH OOJybl KaykeT. TeXHUKAJBIK TajalTapra cail KeJMereH KoJrzkasbasap KaiTa
eoHgeyTe Kaiitapbutaabl. KosmkazbaHblH KaiTapbLIybl OHBIH, Ky pHAJIa 6achLIybIHA XKibeplryin 6iamipmerii.

7. Penakumsara TyckeH Makasia Kabblk (aHOHHMZL) Tekcepyre kibepinenl. Bapublk pelneHsusaap aBTopJapra
kibepiseni. ABrop (peleH3eHT MakKajaHbl Ty3eTyre YChIHBIC GepreH »kKafjafifia) yIl KyH apaJibIFbIHJ@ KaiiTa Kapall,
KOJT?Ka30aHbBIH TY3€TITeH HYCKACHIH PeJaKIusara KaiiTa Kibepyi kepek. PereH3eHT yKapaMChI3 Jel TaHBIFAH MaKaJIa
KaiiTapa KapacThIpbLIMaiiapl. MakaslaHbIH TY3€TLIT€H HYCKAChl MEH aBTOPIBIH PEIleH3eHTKE KayaObl PeTaKInsara
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yauBepcurtera umenu JI.H.I'ymuneBa. Cepusi: Xumusi. T'eorpadusi. dkosorusi»

1. Iesn xxypHasia. [lyGaukanus TIaTe /bHO OTOOPAHHBIX OPUTMHAJIBHBIX HAYYHBIX paboT IT B 06JIACTH XUMUH,
reorpaduu, SKOJIOTUN.

2. Asropy, kenarorieMy oy6JIMKOBaTh CTATHIO B YKypHAJIe HEOOXOAMMO IIPEJICTABUTH PYKOIMCh B TBEPJIOH Kouu
(pacreuaraHHOM BapuaHTe) B OJHOM 3K3€MILIsIpEe, NOAIMCAHHOM aBropoM B OTiesr HaydHbIX m3jaHuil (IO aapecy:
010008, Kaszaxcran, r.Acrana, ya. Carnaesa, 2, Eppasuiickuii narumonayibubiii yausepcurer uMm. JIL.H.T'ymunesa,
Y4ebHo-aAMUHUCTPATUBHBIH Kopiryc, Kab. 408) u mo e-mail wvest chem@enu.kz B dpopmare Tex, PDF u Word. Ilpu
9TOM JOJI?)KHO OBITH CTPOI'O BBIAEP’KAHO COOTBETCTBHE MexkIy Tex-daitiom, Word-daitiom, PDF-daitiom u tBeproit
KOIIHEH.

Asbik mybaukanmii: Kazaxckuil, pycckuii, aHTJIMACKAIA.

3. OrmnpasJjieHue cTaTeil B peJaKIUIo O3HAYaET corjlacue aBTOpoB Ha npaso M3narensi, EBpa3suiickoro
HanuoHaJibHOro yHmBepcurera umenu JI.H. I'ymuneBa, nsgaHus crareii B >KypHajie U Iepen3JaHUS
X Ha JIO00M HMHOCTpPaHHOM s3bike. IIperncraBisisi TekcT paboTbl i myOJuKanmuu B >KypHaJe,
aBTOpP rapaHTHUPYeET MNPaBUJIbLHOCTh BCeX CBeAeHUil o cebe, OTCyTCTBHE ILIaruarta u JApyrux ¢opm
HeIPaBOMEPHOr'o 3aMMCTBOBAHUS B PYKOIIUCH, HaJJjiexkallee opopMieHre BCeX 3auMCTBOBAHUI TEKCTA,
TabJIniy, CXeM, UIJIIOCTPALUA.

4. OGbeM cTaTbu He JOJ/KeH HpeBbInaTh 18 crpanur (0T 6 cTpaHun).

5. CxeMa HOCTPOEHUsI CTATbU

I'PHTH http://grnti.ru/

Mruyuaasve v Pamuauro aemopa(os)
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HEOOXO/IMIMO IIOCTABUTD OJMHAKOBLIH 3HAYOK OKOJIO (DaMUJIMKM aBTOPA U COOTBETCTBYIOIIEH OPraHM3aIyn)

E-mail asropa(oB)

Haszsanue cmamvu

Annomayus (100-200 csoB; He HOJKHA cofepkKarb (DOPMyJbI, IO COAEPXKAHMIO IOBTODSATH HA3BAHUE
craTby; HE JOJDKHA COAEpXKaTh OubiamorpadudecKue CCBLIKH; JIOJKHA OTPaykaTb KPATKOE COJEpXKaHHe CTaTbH,
COXpaHss CTPYKTYpPy CTaTbu — BBeJEHWE/ TMOCTAHOBKA 3a7[auu/ 1eju/ WCTOPHs, METOABl HCCJIEIOBAHUS,
pe3ysIbTaThl/00CY 2K AeHU, 3aKIIOYeHNEe/ BBIBOIDI).

Karoueesvie caosa (6-8 cnos/cioBocouerannit. Kirouesble c10Ba JOMKHBI OTpakaTh OCHOBHOE COJIEPIKAHUE
CTaTbU, WCIOJIL30BATh TEPMHUHBI U3 TEKCTa CTaTbHU, & TAKXKE TEPMUHBI, OIPEJEJIAIONNe IPeJAMEeTHYI0 00JacTh U
BKJIIOYAIOIINE JPYTe BaXKHbIE [MOHATHS, [TO3BOJISIONIE OOJErYUTh U PACIIMPUTH BO3MOYKHOCTH HAXOXKJEHUS CTATbU
cpeacTBaMu WHGPOPMAIMOHHO-TIOUCKOBOI CHCTEMBI ).

OcHosHoli. mekcm cmamovbu J0KEH CONEPXKATh BBEJEHHE, TOCTAHOBKY 33J@4r/ 1€,/ UCTOPUIO, METOIbL
HCCJIEIOBAHUS, PE3Y/IbTATHI/00CYKICHIe, 3aK/IIOYUEHNE / BBIBOIBL.

Tabauubt, pucyHKru HEOOXOINMO PACIIOIATATD Mocye yrnoMuHauus. C Kaxk 0¥ UITIOCTpaIieil JOIKHa C/IeI0BATH
HaJIUCh. PUCYHKU JIO/KHBI OBITH Y€TKUMH, YUCTHIMU, HECKAHUPOBAHHBIMU.

B crarbe Hy™Mepytorcs sumib Te pOpMYabL, HA KOTOPBIE IO TEKCTY €CTh CCHLIKHU.

Bce abbpesuamypst u coxpaweHus, 3a WCKIIOYEHHWEM 3aBEeJOMO OOIIEM3BECTHBIX, JIOJIKHBI OBITH
pacmudpoBaHbl IPU IIEPBOM yIIOTPEOJIEHUU B TEKCTE.

Csenienusi o purarcosol noddepoicke paboThl YKA3bIBAIOTCS Ha IMEPBOIl CTPaHUIE B BUIE CHOCKHU.

Cnucokx aumepamyput

B Tekcre ccbuiku 0603HAYAIOTCS B KBaJIPATHBIX CKOOKax. CCbUIKM JIOJKHBI OBITH IIPOHYMEDPOBAHBI CTPOrO IO
HOPsIIKY yHOMUHaHUsSL B Tekcre. IlepBasi CChUIKA B TeKCTe Ha JIMTepaTypy JOJKHA MMeTb HoMmep (1], Bropas - [2] u
T.71. CchblIKa HA KHUTY B OCHOBHOM TEKCTE CTATBU JOJI?KHA COMPOBOXKIATHLCS YKA3aHUEM WCIOJb30BAHHBIX CTPAHMIT
(mampumep, [1, 45 crp.]). Ccbuikn Ha HeonyGJUKOBAHHBIE PAGOTBHI HE JIONMYCKAIOTCs. HeKeaaTesbHbl CChUIKU Ha
HepeleH3upyeMble n3/aHust (IIPIMephl OIMCAHUSI CLIMCKA JIUTEPATYPBI, OIUCAHUS CIMCKA JIMTEPATYPbI HA AHIVIAICKOM
SI3BIKE CM. HIDKE B 00pasne obOPMIICHUST CTATHH).

B koH1E craThu, mocie CIUCKa JIUTEPATyPbl, HEOOXOAUMO yKa3aTh bubauozpagpuueckue 0aHHbLE HA PYyCCKOM
U AHIVIMHACKOM sI3bIKaX (ecyu cTarbs ogopMIIeHa HA Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM M aHIVIMICKOM s3bIKax (ecim
cTaTba 0pOPMIIEHA HA PYCCKOM fA3BIKE) M HA PYCCKOM M Ka3aXCKOM A3BIKaxX (eCm cTaTbs 0pOpPMIICHA HA AHTJIMACKOM
SI3BIKE).

Csederus, 06 aemopax: damMuiins, UMsi, OTYECTBO, HaydHAasl CTEIEH, JOJZKHOCTb, MECTO PabOThI, ITOJTHBIA
cITyKeOHBII ajpec, TeqedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM M AHTJIMICKOM SI3BIKAX.

6. Pykonmcy mosmkHa OBITH TIHIATEJNBHO BbIBEpPEHA. Pykomnmcu, He cooTBeTCTByOIINE TEXHUYECKUM
TpeboBaHUsIM, Oy/IlyT BO3BpallleHbl HA H0paboTKy. BosppalneHnue Ha H0pabOTKy He O3HAYAET, YTO PYKOIUCH MPUHSITA
K OITyOJINKOBaHUIO.

7. PaboTa c 3jIeKTpOHHOI KoppekTypoil. Crarbu, nocrynusmme B OTiaes HaydHBIX M3ZaHUi (perakims),
OTIIPABJISIIOTCS] HA AHOHMMHOE PeIleH3MpOBaHue. DBce pereHs3uu M0 CTaTbe OTIPABJSIOTCS aBTOpy. ABTOpaM B
TeUYeHne TpeX JHel HeoOXOAUMO OTIPABUTH KOPPEKTYpPy crarbu. CTaTbu, MOJYyUMBIIME OTPUIATEILHYIO PEIEH3UIO
K HOBTOPHOMY PACCMOTPEHHIO HE MPUHUMAIOTCdA. VIcIpaBjieHHbIE BAPDUAHTBI CTATEl U OTBET aBTOPA DPEIEeH3EHTY
MPUCHLIAIOTCS B pemakinioo. CTaTbu, UMEOIINE TOJOKUTEIbHBIE PEIEH3UH, TPEJICTABIISIIOTCS PEIKOJIIETHH XKYPHAJIA
1151 OOCY?KICHUS U YTBEPXKICHUST JIJIsl Iy OJIMKAIAN.
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8.0mtata. ABTOpaM, HOJIYYMBIIUM IIOJOXKHUTEIbHOE 3aKJIIOYEHNE K OIYOJUKOBAHUIO HEOOXOIMMO ITPOU3BECTHU
omIaTy mo ciaeayommM peksusutam (s corpyaaukos EHY — 4500 renre, mis croponHmx oprammsanmii — 5500
TeHre):

PexBusursbr:

Ilecnabank: KBE16
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NNK KZ 91998

BTB 0000003104
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National
University. Chemistry. Geography. Ecology Series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields of chemistry,
geography, ecology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version)
in one copy, signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan,
Astana, Satpayev St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail
vest chem@enu.kz in Word, PDF and Tex format. At the same time, the correspondence between Tex-version,
Word-version, PDF-version and the hard copy must be strictly maintained.

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right
of the Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and
the re-publication of it in any foreign language. Submitting the text of the work for publication in the
journal, the author guarantees the correctness of all information about himself, the lack of plagiarism
and other forms of improper borrowing in the article, the proper formulation of all borrowings of text,
tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put
the same icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it
should not contain bibliographic references, it should reflect the summary of the article, preserving the structure of
the article - introduction/ problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from
the article, as well as terms that define the subject area and include other important concepts that make it easier and
more convenient to find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research
methods, results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should
be followed by an inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used
in the text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the
mention in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc.
The reference to the book in the main text of the article should be accompanied by an indication of the pages used
(for example, [1, 45 p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed
publications (examples of the description of the list of literature, descriptions of the list of literature in English, see
below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and
English (if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh
languages (if the article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work
address, telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for
revision. Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial
office) are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the
proof of the article within three days. Articles that receive a negative review for a second review are not accepted.
Corrected versions of articles and the author’s response to the reviewer are sent to the editorial office. Articles that
have positive reviews are submitted to the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.
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8. Payment. Authors who have received a positive conclusion for publication should make payment on the
following requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):
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MUK KZ 91998
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Okpy:KeHwusl.

Teopema 1. ...

JlemmMma 1. ...

Ilpennoxxkenue 1. ...

Omnpenenenue 1. ...

Ciaeacrsue 1. ...

3ameyanmue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemo.
JlokaszaTenbcTBoO. Tekcr moka3aTelbCTBA.

2. ®opmyJibl, TAGIUIBI, PUCYHKU

. — L. — ; [ 7(N)
on(en; DN)y =0n(en; T; F; D)y = (z(N),;IJIVf)eDN ON <6N, (l 790N>>Y, (1)
rie On (en: (™), 0on))y = on(en; T F; (1), on))y =
= s TFO—en (I0 D00 (1) 85 -
fEF Y
‘,ngﬂ <1(r=1,...,N)

Tabsmrbl, pUCYHKH HEOOXOIUMO pACIoJiaraTh mocje yrnoMmuHanus. C KaxKJio# WLTIOCTpanueil JoKHa
cJ1e10BaTh HAJIINACh.

3. Ccbuiku u 6ubdaunorpadus
69



JI.H. I'ymunaes arbiagarel EYY Xa6apubicel - Bectuuk EHY um. JI.H. I'ymuiesa, 2018, 1(122)

Tasnuua 1 — Hazsanue tabuibt

IIpoctrie He mpocteie
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s cchLIoK Ha yTBepzKIeHus, (pOPMyJIbI U T. II. MOXKHO KCIIOJIb30BaTh MeTKu. Hampumep, Teopema 2,
Dopmyaa (1)
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unemumymaot, Acmana, Kasaxeman
2 K. >Ky6anos amomdaes. Axmebe onipaix memaexemmir. yrueepcumemi, Axmobe, Kasaxcman

Kowmnsiorepiik (ecenreyimr) guamerp MoHMOTiHIHAe dDyHKUMsIapabl caHAbIK guddepeHnuanaay

Ansoranus: Komnbioreprik (ecenteyim) nuamerp monmorininge Co6osieB KIAChIHA YKATATHIH (DYHKIMAIAD/IBI OJIAPIBIH,
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ecebi Tonbrrpiven memtiani [100-200 cesnep].
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A.Zh.Zhubanysheva ! , N. Temirgaliyev !, A.B. Utesov 2

L Institute of theoretical mathematics and scientific computations of L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
2 K.Zhubanov Aktobe Regional State University, Aktobe, Kazakhstan

Numerical differentiation of functions in the context of Computational (numerical) diameter

Abstract: The computational (numerical) diameter is used to completely solve the problem of approximate differentiation
of a function given inexact information in the form of an arbitrary finite set of trigonometric Fourier coefficients. [100-200 words|

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-

ameter, massive limiting error. [6-8 words/word combinations|
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