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SKOJION'MYECKAA OLLEHKA COOEPXAHUA TAXESbIX METAJJ1OB
B PbIBAX PEKU UPTbILL

AHHOmMauus: B cmambe ripugedeHb! pe3yribmamsal UccriedogaHusi MnogepxHOCMHbIX 800 U
pbib (oKyHb 0b6bIKHOBEHHRbIU (Perca fluviatilis L.), cazaH (Cyprinus carpio L.), fiew 06bIKHO8EHHbIU
(Abramis brama L.), wyka obbikHogeHHasi (Esox lucius L.) p. Upmbiw. CodepxaHue Cu u Pb 8
opeaHax U mKaHsix pbib, obumarwux 8 p. Upmbiw e npedenax e. Cemel, ornpederieHo
OUMU30HOBbLIM  (hOmMoOMempuUYecKUM  MemodoM. JKosloeudyecKkasi OueHKa pe3yribmamos
ceudemerniscmayem 0 mom, 4mo KoHueHmpauuu Cu u Pb e usyyeHHbIx sk3emnnsapax pelb He
npesbiwarom [NJK. YcmaHoeneHa docmogepHas pasHuua 8 eudosoll crieuudcbuke HaKOIrIeHUs!
msixesibix Memasiog 8 3agucumocmu om muna numaxusi polb u epemeHu 2o0a. CodepxxkaHue Pb
8 pas/luUYHbIX op2aHaXx OKyHs, casaHa, newa u wyku konebrnemcs om 0,062 ma/ke do 0,083 ma/ke.
Haubonbwas koHueHmpauyusi Cu Habnodaemcesi 8 xuliHbix peibax (3,27 me/ke), HauMeHbLwasi — 8
nnaHKmMoHOs0HbIX (2,82 me/ke). Pb makxe npeumywecmeeHHO Hakarnnueaemcs 6 wyke (0,073
ma/ka). BecHol yeenudusaemcsi codepxaHue Pb e xxabpax okyHs u wyku, Cu — 8 xabpax newa u
wyKku. MakcumanbHble koHuyeHmpauuu Cu 8 pbibax OMMEYeHbl J/1IemOM, 4YmO C85i3aHO C
ysesiudeHuem Kkopmoeol basbi. CodepxxaHue Pb nemom, Haobopom, cHuxaemcs ecriedcmeue €20
adcopbyuu 83eelleHHbIMU sewecmeamu U 0CaxX0eHUs ¢ HUMU 8 OOHHbIE OMIIOXEHUS.

Knroueeble cnoea: nosepxHOCmMHbIe 800bl, OpeaHbl U MKaHu pblb, 3a2psi3HeHUe, msixeriblie
memarnsbl, Meob, CBUHEU,.

BBegeHune

Taxenble meTannbl — ONacHble 3KOTOKCMKAHTbLI. CnexeHne 3a UX HakonmeHWeM B >KUBbIX
opraHu3Max SBNAeTCs OAHOM U3 OCHOBHbIX 3a4ay Npu OLEHKE COCTOSAHMS OOBEKTOB OKpY>KatoLLEeN
cpeasbl.

MMocTynatloT TAXKenble MeTannbl B >KMBble OpPraHM3Mbl MPEMMYLLECTBEHHO C BOOOW,
a9p030SIbHbIN MyTb MOCTYNSIEHNA MMEET 3Ha4uMTEeNbHO MeHbluee 3HayeHwe. B pganbHenwem B
npoueccax metabonuama, B OTNNYME OT OpPraHUYEeCKMX 3arpsisHUTENewn, TaXKenble MeTannbl
NpakTU4Yeckn He MoABepratTCa CyLeCcTBeHHOW TpaHcdopmaumu. [loaTomy, nonaB B XMBOE
BELLECTBO, 3T TOKCMYECKME COeAMHEHMS YXe MPaKTUYEeCKM He BbIBOAATCA M3 Guonornyeckoro
KpyroBopoTa.

M3yyeHne coaepxaHnst TsKenbIX MeTannoB B ruapobumoHTax MpThilwa akTyanbHO B CBSA3U C
TeM, 4YTO Bepdyuwen oTpacnbio BoctouHoro KasaxctaHa dABnseTca uUBeTHas MeTannyprus.
MMoBbIWEHHbIE KOHUEHTpauuM MeTansioB CO CTOKaMu MNpPeanpuaTUA MOCTYNalT B PEYHYHO
9KOCUCTEMY M MepepacnpenensioTca cpean ee abnotTnyeckon n GUOTMYECKOW COCTaBMSIOLLUMU.
Pan meTtannoB BXOOMT B COCTaB MHOMMX BaXHbIX Ouomonekyn. HO wux KOHUeHTpauwmu,
npesblwaolme OHOBbIV YPOBEHb, K KOTOPOMY afanTUpPOBaHbl XUBbIE OpraHu3mbl, NPUBOASAT K
pasnnyYHbIM TOKCUYECKNM adhpekTam.

CeBegeHna o cogepxaHuv wMeTannoB B pblbax p. WpTbiw Hawero pervoHa
HEMHOrOYUCIIEHHbI, Nyywe u3yyeHbl pblbbl Obb-UpTbiwckoro 6HaccenHa [1-3]. U nockonbky
CyLLLeCTBYET BEPOATHOCTb MOCTYMSEHMSA B OpPraHM3M YernoBeka TSXKenbIX MeTansioB ¢ NpoayKTaMu
pblOONOBCTBA, TO KOHTPOSb 3@ KOHUEHTPaUUAMW AaHHbIX TOKCMKAHTOB B pblbax >XWU3HEHHO
HeobOxoanMm.

Pabota npoBegeHa C Lenblo 3KONOTrMYeCcKon oueHkn cogepxaHus Cu n Pb B pbibax p.
MpTeiw B yepTe r. Cemen.

MeToabl uccnegoBaHus

OT60p nNpob6 NOBEPXHOCTHbLIX BoA p. MpTbiw ocyuwiecTtBnsncsa B netHun nepuog. Otnos
00pasuoB pbiObl NPoON3BEAEH BECHOW, NIETOM U oceHblo. OTbupann 3-5 nonoso3penbix ocoben
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ogHoro pasmepa. Otbop npob6 Boabl M Guonormdeckoro marepvana M nx npobonogroToBKy
nposoaunu cornacHo CT PK TOCT P 51592-2003 «Boga. O6wue tpeboBaHus k otéopy npob» u
FOCT 26929-94 «Cblpbe u npoaykTbl nuwieBble. [logrotoBka npo6. MwuHepanusauus nns
onpeaeneHnsa cogepXXaHns TOKCUYHbIX aNeMeHToB» [4, 5].

CopepxaHne Cu n Pb ycTaHOBNEHO B MbilLaX, KOCTAX, kabpax u koxe 4-x BMAOB pblb
(okyHb obblkHOBeHHbIN (Perca fluviatilis L.), casaH (Cyprinus carpio L.), new, oBblKHOBEHHbIN
(Abramis brama L.), wyka obbikHoBeHHas (Esox lucius L.). Beibop MmeTannos o6bsacHAETCS TEM, YTO
Cu aBnAeTcss UCTUHHbIM BUO3NEMEHTOM, HO MPU BbICOKMX 3HAYEHUSIX OKasblBaeT TOKCUYECKOe
AEeNCTBME Ha >XMBble opraHu3mbl, a Pb — pesynbTaT aHTpPOMOreHHOro mpecca vnv NpUpPOAHbIX
reoXMMNYECKNX aHOMarmn.

OnpepeneHve meTannoB nNpoBOAUNM (POTOMETPUYECKUM [OUTU3OHOBLIM METOLOM,
KOTOpbIA OCHOBaH Ha 0Opa3oBaHMM KpacHOro AuMTM3oHaTa MeTannoB npu B3GanTbiBaHUM —
3KCTpaKuuM aHanuMampyemoro pactBopa C pactBopom autusoHa B CCli [6]. BapuaumoHHo-
CTaTUCTUYECKME NapaMeTpbl paccyYnTaHbl C MOMOLLbIO NpuKnagHbix nporpamm Microsoft Excel.

PaccuntaHbl KO3 PULMEHTBI ONACHOCTU Kak OTHOLLEHWE KOHLIeHTpauun meTanna B 06bekte
K ycTaHoBneHHbIM 10K 1 koadhdMUMEHTHI HAKONMEHNA — OTHOLLEHWE COAEepXaHUs dfIeEMeHTa B
rmapobmnoHTe K ero CoaepXxaHuio B Boae.

PesynbTaTbl uccneaoBaHun

MHTepec K mn3ydeHnto mMeTaryioB B p. MpTbilww obycnoBneH cepbesHOW aHTPOMOreHHOM
Harpyskon B Buae 4obblun n nepepaboTkm LBETHbIX MeTanoB. QKoONornyeckne nocneacTensa aTux
NpOLIECCOB NPUBIEKNN Halle BHUMaHWE, NOCKONbKY TshKenble MeTansnbl nepepacnpenenaTca He
TONbKO MeXAy MNOBEPXHOCTHbIMW BOAAMW U AOHHLIMU OTMOXEHUSIMUW, HO U aKKyMynupyloTCs B
rmapobmnoHTax, a Takke cnocobHbl K BoMarHncmkaumnm.

Ha pucyHke 1 nokasaHa kapTa-cxema oTbopa npob® NOBEPXHOCTHbIX BoAg p. WpTbiw,
NpoBedeHHOro B YepTe r. Cemen B NeTHUIN nepuog.

YcraHoBneHbl koHueHTpaumum Cu v Pb B Boge p. MpThilw B parioHe OTrioBa OOGBLEKTOB
nccneposaHung (tabn. 1).

Tabnuua 1 — CogepxaHve MeTannos B MOBEPXHOCTHbIX BoAax p. MpTeiw B panoHe r. Cemen,

Mmr/n
MeTtann
MokasaTenb Cu Pb
1 | 2 | 3 1 | 2 | 3

Knacc onacHocTu 3 2
KoHueHTpaums 0,0017 [ 0,0019 | 0,0017 | 0,0080 | 0,0082 | 0,0076
NOKp.x. [7] 0,001 0,006
KpatHocTb npesblwenns MNOK 1,8 1.3

Mocne aHann3a NOBEPXHOCTHbIX BOA Ha CoAepXaHne TAXernbix meTannos 6bina nposegeHa
CpaBHUTEMbHAA oOueHKka nony4yeHHblx pesynbtatoB ¢ [10K. YcrtaHosneHo npeBbiwenne [MOK
n3yyeHHbIx meTannos: Cu — B 1,8 pasa, Pb —B 1,3 pasa.

«Agpo» mxTnodayHbl p. NpThiw cocTaBnsatoT Liyka obbikHoBeHHasa (Esox lucius L.), okyHb
06bIkHOBeHHbIN (Perca fluviatilis L.), new o6bikHoBeHHbIN (Abramis brama L.), ctepnsaab (Acipenser
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ruthenus L.) n 1.4. B pesynbTate npoBeAeHHbIX HAMU UCCef0oBaHWUA YCTAHOBIEHbI KOHLEHTpauum
Cu 1 Pb B pasnunyHbIX opraHax OKyHs, casaHa, fewa v wyku p. ApTbiww.

Ana n3ydeHma Ce3oHHON AMHaMUKN KOHUeHTpauun Cu n Pb B opraHax pbi6 p. UpTbiw B
BeCeHHMI nepunog 6binmn otobpaHbl 5 ak3eMnnapoB pblb. Pe3ynbTaThl NpeactaBneHsl B Tabnvue 2
N Ha pUCYyHke 2.

Tabnuua 2 — BapraunoHHo-cTaTUCTU4eckne nokasatenu cogepxanms Cu B opraHax pblo
ekn MpTbIlWw 3a BECEHHUI Nepuod, h=5

Bug pbibbl Mbiwwubl KocTtun YKabpebl Koxa
OkyHbs 2,610,2 1,86+0,10 4,34+0,28 2,28+0,07
2,1-3,2 1,5-2,2 3,5-5,0 1,1-3,7
Mewy 1,92+0,19 2,10+0,25 5,12+0,21 1,37+0,12
1,1-2,2 1,0-2,5 2,9-45 1,5-2,0
LLlyka 1,55+0,20 2,82+0,07 7,5840,25 2,470,110
1,0-1,9 2,3-3,0 3,6-5,0 1,9-2,8

Mpumeyarue: B yucnumene — X * SX — cpedHsis apugpmemuyeckas (me/ke) u ee owubka, 8
3HaMeHamersie — pa3max 8apbUpPOBaHUS.
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PucyHok 2 — CpegHee cogepxaHue Cu B opraHax pbl6 p. MpThill B BECEHHUIA Nepuoa

Ha pucyHke 2 4yeTko BMAHO npeobnagaHue ariemeHTa B xabpax pblb, T.e. nsbmnparenoHoe
HaKonMeHne meTanna pasnuyHbIMK opraHamy pblb Hanbonee MHTEHCMBHO NPOMCXOANT B OpraHax,

KOHTaKTUPYKOLKnX C BOOON.

B netHui nepuoa 6bINO NPOOOIHKEHO W3YyYEeHWE CE30HHOW 3aBUMCMMOCTWU HaKOMfEeHUs

mMeTannos B pbibax MpTbiwa (tabn. 3, puc. 3).

Tabnuua 3 — BapraunoHHO-CTaTUCTUYECKME NoKasaTenu cogepxaHus Cu B opraHax pblo

ekn MpTbllWw 3a NeTHmMn nepunod, n=5
Bug pbiObl MbiLwiLbI KocTtun »Kabpbl Koxxa

OKyHb 4,35+0,03 2,1+0,8 5,5+0,5 4,2310,25
2,5-3,3 1,7-1,9 2,1-4,0 1,9-3,2

Mew 3.47+0,21 2,95+0,28 4,051£0,10 2,12+0,29
2,1-2,8 1,5-2,2 1,0-3,5 1,4-2,0

LLlyka 4,0£0,3 3,37+0,12 3,24+0,07 2,77+0,25
1,6-3,3 2,3-3,0 1,4-2,7 2,2-25

MpumeyaHue: B yucnumene — X £ SX — CpeOHAss apugpmemuydeckas (Ma/ke) u ee owubka, 8
3HameHamerse — pa3Max 8apbUpPOBaHUS.
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PucyHok 3 — CpegHee cogepxaHme Cu B opraHax pbib p. MpTbiw B NneTHWi nepmoa

B tabnuue 4 n Ha pucyHke 4 nokasaHo cpegHee cogepxaHne Cu B opraHax pbl6, n3y4eHHbIX

B OCEHHUN nepuoa.

Tabnuua 4 — BapraunoHHO-CTaTUCTUYECKME NoKasaTenu cogepxaHuss Cu B opraHax pblb

pekn NpTbilw 3a 0OCeHHUI nepuod, h=12

Bua pbiObl MbiLwiLbl Koctun YKabpsbl Koxxa

OkyHb 2,70+0,25 2,270,110 3,634£0,28 3,0040,29
16,00; 0,43 7,50; 0,17 13,54; 0,49 16,82; 0,50

Casan 2,80+0,19 2,73+0,29 3,27+0,26 2,5340,21
11,66; 0,33 18,25; 0,50 13,77; 0,45 14,53; 0,39

Mewy 2,40+0,20 2,67+0,10 3,17+0,12 2,53+0,03
14,83; 0,35 6,37; 0,17 6,49; 0,20 1,86; 0,05

LLlyka 2,77+0,07 2,73+0,07 3,50£0,08 2,43+0,03
4,51;0,12 4,56; 0,12 4,04;0,14 1,94; 0,05

Mpumeyanve: B umcrmtene — X = SX — cpepHsisi apudmeTnyeckast (Mr/kr) n ee olwmbka, B

3HameHaTene — Cv —koadhumumeHT BapbupoBaHus (%), 0 — cpegHee KBagpaTU4eckoe OTKIOHEHME.

Mr/kr 4
3,5 =
3 = =
25 N = S o0
2 §\§ = % . Ca3aH
15 % = % 1 Newy
1 = o - Lyka
| = =N
°e NN N
Mbiwupl KocTtun YKabpbl Koxa

PucyHok 4 — CpegHee cogepxaHue Cu B opraHax pbib p. MpTbilw B OCEHHMIA nepuos

Jletom Takke 3adumkcupoBaHo npeobnagaHe Cu B opraHax, KOHTaKTMPYHOLUMX C BOOOW —
Xabpax n koxe okyHsi. Kpome Toro, oTMeYeHO MoBbIWEHHOE coaep)XaHue meTanna B abpax B
BECEHHUI Nepuo4 MO CPaBHEHWD C NETHUM, YTO CBHA3@HO C YBENMYEHWEM KOHLEHTpaumm
B3BELLEHHbIX BELLLECTB BO BPEMS BECEHHEr0 NONOBOAbA N COpOLMEN Ha B3BECH TSXKENbIX MeTansoB.
OceHblo 0TMeYeHbl Gornee BbICOKME KOHLEHTpauun MeTanna B Mblwuax, KOCTAX U KOXe OKYHsI U
newja, MblWwuax LWyKM B CPaBHEHUM C BeCEHHMMMU Npobamn. OCEeHbIO CHKAKOTCS KOHLEeHTpaumm B
Xabpax Bcex WUcCrnedoBaHHbIX BWOOB, a TakKkKe KOCTAX M KOXe LWyki. B oceHHun nepuopg
YMEHbLLIAEeTCsl MOCTYNMeHne MeTanoB B OpraHnam pbib, YTO CBA3aHO, BO3MOXHO, C COKpaLLEHNEM
KopmoBoW 6asbl. Tak, oceHblo cogepxaHne Cu B GONbLUMHCTBE MPOO MeEHbLUE, YeM NETOM, 3a
WCKITIOYEHMEM KOCTEN OKYHSI, KOXM feLla u xabp LLyKu.

Mokasatenn copepxaHuss Pb B opraHax pbi® p. WVpTbiw, McCrneaoBaHHbIX B BECEHHWI
nepviog, npeacrtaeneHbl B Tabnvue 5 n Ha pucyHke 5.
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Tabnuua 5 — BapmnaunoHHo-CcTaTUCTMYECKNE NoKasaTenn cogepkaHna Pb B opraHax pbib

ekun MpTblil, nccregoBaHHbIX BeCHoM (N=5)

Bua pbiObl MbiLLbI Koctun YKabpsbl Koxa
OkyHb 0,042+0,003 0,056+0,008 0,084+0,002 0,079+0,005
0,05-0,08 0,03-0,07 0,03-0,09 0,02-0,07
Mewy 0,051+0,005 0,075+0,008 0,073+0,002 0,062+0,007
0,03-0,05 0,04-0,08 0,02-0,07 0,05-0,08
LLlyka 0,077+0,005 0,060+0,006 0,095+0,003 0,057+0,005
0,06-0,08 0,03-0,05 0,07-0,09 0,05-0,09

Mpumeyarue: B yucnumene — X * SX — cpedusis apugpmemuyeckasi (Me/ke) U ee owubka, e
3HaMeHamerse — pa3max 8apbUpPOBaHUSI.

0,1 Mrlkr
N
0,08 % E § E
0,06 § = E E N = OKyHb
0,04 —= % E E § 1]lewy
0,02 E § E E \ ~ Lyka
=N = | NIEN
Mbiwupl Koctu YKabpsbl Koxa

PucyHok 5 — CpeaHee cogepxaHue Pb B opraHax pbid p. /pThilw B BECEHHWIA NEpUog

MakcumanbHble 3HadeHusi Pb BecHow oBHapyxeHbl B abpax Lyku, MUHUManbHble — B
MbILLULAX OKYHSI.

B neTHuin nepuog Makcumym KoHUeHTpauun Pb 3admkcupoBaH B xxabpax Wwyku, MUHUMYM —
B MbILLEYHOW TKaHu Nnewia (tabn. 6, puc. 6). B uenom, metannbl HakannIMBaKTCS BO BCEX TKAHSAX
opraHmsaMma. Ho B OCHOBHOM OHW pacnpedensitoTcss HepaBHOMEPHO, a B OTAENbHbIX Cry4asx
n3bupaTenbHo. Takoe HepaBHOMepHoe pacnpegeneHne Pb xapaktepHo ans BeCeHHe-NIeTHEro
nepuoaa.

Tabnuua 6 — BapuaumnoHHo-cTaTUCTMYECKME MoKasaTenu cogepxaHus Pb B opraHax pbl6
ekn MpThbIl, nccnegoBaHHbIX 1eToM, N=5

Bug pbiObl Mbiwybl Koctn YKabpsbl Koxa
OkyHb 0,055+0,008 0,062+0,005 0,070+0,005 0,057+40,003
0,03-0,07 0,03-0,05 0,06-0,09 0,01-0,07
Mewy 0,050+40,005 0,059+40,005 0,077+0,003 0,055+40,003
0,01-0,08 0,04-0,07 0,05-0,09 0,01-0,05
LLlyka 0,071+0,003 0,069+0,005 0,084+0,010 0,060+0,003
0,03-0,06 0,05-0,07 0,04-0,09 0,02-0,08

MpumeyaHue: B yucnumene — X £ SX — CpedHAss apuchmemudeckas (Ma/ke) u ee owubka, 8
3HameHamerse — pa3Max 8apbUpPOBaHUS.
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PucyHok 6 — CpegHee cogepxaHue Pb B opraHax pbi6 p. VpTbil B NeTHUI nepuos
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B tabnuue 7 n Ha pucyHke 7 nokasaHo cpegHee cogepkaHue Pb B opraHax pbl6, n3yvyeHHbIX

B OCEHHUI nepuog.

Tabnuua 7 — BaprnaunoHHo-CcTaTUCTMYECKNE nokasaTenn cogepkaHus Pb B opraHax pbib

ekn NpTbliw, nccnegoBaHHbIX OCEHbO (N=12)

Bua pbiObl MbiLLbl Koctun YKabpsbl Koxa
OkyHb 0,063+0,003 0,070+0,005 0,077+0,003 0,060+0,009
7,443; 0,005 11,664; 0,008 6,149; 0,005 27,216; 0,016
Casan 0,063+0,010 0,07+0,005 0,087+0,003 0,063+0,003
26,837; 0,017 11,664; 0,008 5,439; 0,005 7,443; 0,005
Mewy 0,067+0,003 0,067+0,005 0,083+0,003 0,067+0,005
7,071; 0,005 14,142; 0,009 5,657; 0,005 14,142; 0,009
LLlyka 0,080+0,005 0,073+0,003 0,087+0,003 0,063+0,008
10,206; 0,008 6,428; 0,005 5,439; 0,005 7,443; 0,005
X + SX

lpumeyvaHue: B yucnumene — — cpelHss apuhmemuyeckass (Me/ke) u ee owubka, 8
3HameHamerne — Cv — KoaghcbuyueHm eapbuposaHusi (%), 0 — cpedHee Kgadpamu4ecKoe OMKITOHEHUE.

mr/kr 0,1
008 Y:
0,06 +—=M E'Q a =] = O
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0,04 =\ = :\ 5 ="\ T :\ i
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oo N R | | v
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PucyHok 7 — CpegHee cogepxaHue Pb B opraHax pbi6 p. VpThIl B OCEHHWIA NEpUOA

B G6onblnHCTBE OTOOpPaHHbIX OCEHLIO NPO6 codepkaHue Pb Gonblue, HEXenM BECHOW, 3a
NCKINIOYEHMEM >Xabp OKYHS 1 LLYKWN, KOCTEN NeLla U KOXWN OKYHS.

MpenmyLiecTBeHHbIM HakonneHvem Pb otnuuatroTca xabpbl casaHa M LIYKW, MeHbLue
anemeHTa obHapyXeHO B KOXe U MbiLLax OKyHS. HanmeHbLluee HakonneHne Pb B kKoXXHbIX NOKpoBax
pblb6 0TMeYeHO 1 B paboTax pasHbix aBTOpoB [8, 9].

B oCHOBHOM Tspkenble MeTansbl NOCTyNatT B opraHM3M pblb Yepes xxabepHbin annapar, 4YTo
CBSI3aHO C onpeaensitowen yHKUMen aToro opraHa, y4acTBylowero B obOMeHe BeLLecTB Mexay
BOOOWN U rmapOOMOHTOM.

B uenom oTmMeuveHo, YTO cogepxaHue MeTansnoB B pbibax BapbMpPyeT B HE3HAUUTENbHbIX
npeaenax. PaccuntaHHble kKoadduumneHTsl Bapnaumm Cu coctasnaoT 1,9-18,3 %, Pb — 5,4-27,2 %.

Ha pucyHke 8 npeacTtaeneHbl nokasatenu cogepxaHus Cu B pasnuuyHbiX BUOax pbid p.
MpTbilWw B pa3annyHbi€ CE30HbI.
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PucyHok 8 — CpegHee cogepxaHue Cu B pbibax p. ApTbIlw B pasHble CEe30HbI

CpepHee copgepxaHue Cu B OKyHE W neLie BECHOW HMKe, YeM OCeHbo. B neTHui nepuog
OTMeYeHbl NOBbIWEeHHble cpefHue 3HaYyeHns Cu B 0OTOOpaHHbIX ak3emMnnispax pbib.

Ha pucyHke 9 npefcrtaBneHbl nokasatenu cogepxkaHus Pb B pasnuuHbix Bugax pbid p.
NpTbIWw B pasnmyHblie CE30HbI.
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PucyHok 9 — CpegHee cogepxaHue Pb B pbibax p. MpThilw B pasHble Ce30HbI

MoBbIWeHHOE cpeaHee cogepxaHne Pb Bo Bcex nccnegosaHHbix Buaax pbld o6HapyeHo B
oceHHun nepuod. B npobax GuomaTtepmana, otobpaHHOro B netHuni nepuog, Pb Haxogutcsa B
MOHWXEHHbIX KOHLEHTpaumsX.

MccnenoBaHa 3aBUCMMOCTb KOHLEHTPALMI 3NEMEHTOB B pa3HblX BuAax pblb oT xapakrepa
nx nutaHus. Haubonbliasa koHueHTpaunsa Cu Habntoganacb B XULHbIX pblibax: Lyke U OKyHe,
HauMeHbLas — B NSIAaHKTOHOSAHOM nelle. Pb Takke npenMmyLecTBeHHO HakanmBaeTcs B Luyke, a
coAgepxaHue MeTanna B OKyHe M neule NpYMEpHO OAMHAKOBOE, 3a WUCKIIOYEHMEM OCEHHero
nepuoga.

MonyyeHHble pesynbTaThl cpasHunu ¢ MNOK (Cu 10 mr/kr, Pb 1 mr/kr [7]) n BbIACHUNMK, YTO
KONMMYeCTBO MeTanfnoB He MPEBLIWAT YCTaHOBMEHHble HOpMaTuMBbl. Takke paccuntanu
KoadhduumeHTbl HakonneHnst KH n onacHoctu Ko (Tatn. 8).

KoahhmumeHT HakonneHns UCnonb3ylT AN KONMUYECTBEHHOW OLEHKM aKKyMynsumm
XMMUYECKNX ANTIEMEHTOB U3 OKpyXKatoLen cpeapbl. KoadduumeHTbl HakonneHusa konebniotcs ot 1,54
00 9,62, 4TO NO3BONSAET B 3aBMCMMOCTU OT BESIMYMHbI CTEMNEHM HaKoMneHus Bewectsa oTHecTn Cu
n Pb k rpynne cnaboro Hakonnenums (KH<50), a Takke cBuaeTenbCcTByeT 00 OTCyTCTBME
aKKyMyIsuumn gaHHbIX METanmoB B opraHax pbld M3 noBepXxHOCTHbIX BoA MpTbiwa. KoadhdmumeHTol
onacHoctn Cu konebntotca B npegenax 0,26-0,40; Pb — 0,061-0,076, 4to cBugetenscTByeT 06
oTcyTcTBuK npesbiwenus MAOK.

Tabnuua 8 — KoadpdmumneHTbl HakonneHus n onacHoctn Cu n Pb B rugpobuoHTax p. MpThiw
MeTtann Bua KH Ko

OkKyHb 1,70 0,28

Cu CasaH 1,66 0,28

Jlewy 1,58 0,26

LUlyka 1,68 0,28

OceHb OKyHb 8,48 0,067
Pb CasaH 8,98 0,071

Jlewy, 8,98 0,071

Llyka 9,62 0,076

OKyHb 1,62 0,27

Cu Jlew 1,54 0,26

LLyka 2,11 0,36

Becwa OKyHb 8,22 0,065
Pb Jlew 8,22 0,065

Lyka 9,11 0,072

OkyHb 2,37 0,40

Cu Jlewy 1,84 0,31

JleTo Llyka 1,96 0,33
OKyHb 7,72 0,061

Pb Jlew 7,72 0,061

LLyka 8,98 0,071
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O6cyxaeHne Hay4HbIX pe3ynbTaToB

B pesynbrate npoBefeHHbIX UCCredoBaHUA YCTAHOBMEHO, YTO KOHUeHTpauun Cu n Pb B
NoBepXHOCTHbIX Bogax pToiwa npesbiwatot MNOK B 1,8 n 1,3 pasa cooTBeTCTBEHHO. MOBLILLIEHHbIE
KOHLEHTpauMn TSXKenbiX MeTannoB, NOCTynawLwuMx B PeKy B NEpByd ouvepenb B pesynbrate
AEeATeNbHOCTU NPeaAnpUATUA LUBETHOW MeTannyprum, SensioTca BeaywmMm (akTopoMm, BAUSHOLNM
Ha XMMMYECKUI COCTaB pblb, akkyMynauuo 1 pacnpegeneHme MeTansnoB Nno Ux opraHam u TKaHsM.
Kpome TOro, CywleCTBEHHbIN BKMag MOXET Oka3aTb WU MpUpOAHas reoxumumyeckas aHomarnus,
onpegensowas OHOBbIE KOHLEHTpauun meTtannoB B obbekTax okpyxatwlen cpegbl. [loaTomy
CyMMapHbIN 3O eKT ABYX AaHHbBIX (DaKTOPOB MOXET OKa3aTbCs BECbMa 3Ha4YnTENbHbIM.

Tem He MeHee, B opraHuamax okyHsi obbikHoBeHHoro (Perca fluviatilis L.), cazaHa (Cyprinus
carpio L.), newa obbikHoBeHHOro (Abramis brama L.) n wykn obbikHoBeHHOM (Esox lucius L.) B
HacToswee BpeMsi He YCTaHOBMEHO HaKOMeHne MeTansoB Bbile YCTaHOBMEHHbIX HOPMAaTUBOB.

KoHUEeHTpaummn Tsxkenbix MeTannoB B OpraHname pbl6 o6ycnoBneHbl CBOMCTBAMU 31EMEHTA,
CE30HHOW M3MEHYMBOCTbIO, CNELMEUKON OpraHa 1 TMNom nNuTaHus poio.

B neTtHun nepuon oOTMEYEHbl MNOBbIWEHHbIE cpeaHne 3HadeHns Cu B OTOOpaHHbIX
ak3emnnapax pbld, KoHueHTpauum Cu B OKyHe M felle BECHOW HWXe, YeM OCeHblo. Takke
NoBbILLEHHOE cpefHee coaepxaHme Pb Bo Bcex Buaax poblb6 o6Hapy»keHo B 0CeHHMI nepuog. Jletom
B pblbax Pb HaxoguTcsa B NOHWXKEHHbIX KOHLEHTpaLUnsX.

Hanbonblwas KoHueHTpaumss Cu Habnwoganacb B XMWHbIX pbldax, HaMMeHbllass — B
nnaHKToHosAHOM newe. Pb Takke npenmyLLecTBEHHO HakannMBaeTCsa B LUyKe, a coaepXaHue
MeTanna B OKyHe v nelie npumepHoO OAMHAKOBOE, 3a UCKITIOYEeHNeM OCEHHEro nepuoaa.

PacnpepeneHne meTtannoB B opraHu3aMe pblb xapakTepusyeTcsi HEOAHOPOLHOCTbIO, YTO
3aBUCUT OT (PYHKLMOHANbHbIX OCOBEHHOCTEN OpraHoB M TkaHeWn. [NpeumyliecTBeHHO MeTannbl
HakannmearTcs B xkabpax. XKabepHbIin anMTenun, no cpaBHEHMIO C APYrMMY NOKPOBaMu pbib, nmeeT
3Ha4MTenbHO 6ONbLUYI0 NOBEPXHOCTb U aKTUBHO B3aMMOAEWCTBYET C BHELUHEN Cpeaoun, NO3ToOMy
Xabpbl hakTU4EeCKM NULLIEHbI 3aWnTbl OT 4ENCTBUS pasNUYHbIX BELWECTB, MPUCYTCTBYIOLUX B BOAE,
B TOM 4vncrne metannos [10].

Okonornyeckass obctaHoBka B p. MpTbiw B HacTosiwee Bpemsi  sBNSAeTcs
yAOBNeTBOPUTENBHOW. TaXenble MeTanbl cogepxartca B pbibax B HEGOMbLUMX KOHLEHTpaUMsaX, He
HaHOCALMX Bpeaa X opraHnamam. OTOT LEHHbIN NPOAYKT MUTAHUSA NPUrogeH ANs BKIOYEHUS B
paunoH nuTaHus HaceneHud. Ho panbHenWwwnin KOHTPOMb 3a KayeCcTBOM [JaHHOW NULLEBOW
NPOAYKUMM aKkTyaneH n Heobxoaum B CBA3WN C MOBbIWEHHbIM COAEPXXaHMEM MeTansoB B BOAaXx p.
NpTbIL.

3akntoyeHue

Mo pe3ynbTatam NpoBeAEHHbIX NccrneqoBaHWi cOOPMYNMPOBaHbI criegyowme BblBOAbI:

1. KoHueHTpaumst Pb B noBepxHOCTHLIX Bogax p. MpTeiw B 4yepTe r. Cemen coctaBuna B
cpegHem 0,0080 mr/n, Cu — 0,0017 wmr/n, 4to npeBbiwaeT HopmaTtuBbl Pb gna obbektoB
pbLIOOX03ANCTBEHHOrO 3Ha4eHus B 1,3 pasa, Cu — B 1,8 pasa.

2. CopgepxaHne Pb B pasnuuHbiX opraHax OKyHs, casaHa, newa wn wykn p. UpTbiw
cocTtaBngdeT: B xabpax — 0,083 mr/kr, B kocTax — 0,067 mr/kr, B MbILLEYHOW TKAHN N KOXHbIX MOKPOBax
— 0,062 wmr/kr. YcTaHoBneHa cpefHasa KoHueHTpaums Cu B pasHblX OpraHax M3y4YeHHbIX pblb p.
MpTbiw: xabpbl — 4,34 mr/kr, mblwubl — 2,86 mr/kr, koxa — 2,57 wmr/kr, koctm — 2,56 Mr/kr.
MpenmyLecTBEHHO TsXKeNble MeTansbl NOCTyNatT B OpraHu3M pblb yepes xabepHbln annuTenun.

3. YcTaHoBneHa JocToBepHas pasHuua B koHUeHTpaumsx Pb n Cu B nccnegoBaHHbIX BUaax
pbl® B 3aBMCMMOCTM OT TUNa nNuTaHusa. MakcumansHoe cogepxaHne Cu HabnogaeTcsi B XULLHbIX
pbibax: wyke (3,27 Mr/kr) n okyHe (2,23 Mr/Kr), HauMeHbLUee — B NNaHKTOHOAAHOM nete (2,82 Mr/kr).
Pb Takke npeumyliecTBeHHO HakannuBaetca B wyke (0,073 wmr/kr). BbisBneHa ce3oHHas
3aBMCUMOCTb HaKOMNMEHWs MeTansnoB B opraHax pblb. BecHon yBenuunBaeTca copgepxaHue Pb B
Xabpax okyHa u wykun, Cu — B xabpax newia v wykn. MakcumanbeHble KoHueHTpauun Cu B pbibax
OTMEYEHbI IETOM, YTO CBA3AHO C yBeSnmyeHnem kopmoron 6asbl. CogepxxaHune Pb netom, HaobopoT,
CHWXaeTca BcreacTteume ero agcopbumy B3BeLEHHbIMW BELLECTBAMM UM OCaXKAEHUS C HUMK B
OOHHbIE OTNOXEHMS.

4. Cu n Pb B pbibax, obutarowmx B p. MpTtbiw, He npesbiwatoT MNAK. KoadduumeHTol
onacHocTn Cu konebntotca B npegenax 0,26-0,40; Pb — 0,061-0,076, yto cBuaeTenbcTeyeT o6
otcytcTBuKM npeBbiweHnsa MAOK. KoasdduumeHTbl HakonneHus konebnotea ot 1,54 go 9,62, uto
nossonsiet otHectn Pb n Cu k rpynne cnaboro HakonneHus (KH<50), a Takke cBuaeTenbcTByeT 06
OTCYTCTBUE aKKyMynAUMWU AaHHbIX METaNoB B OpraHax pbld 13 NOBEPXHOCTHbIX BOA MpThiwa.
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l0.E. AptamoHoB’, A H. KnuseHko, E.H. AptamoHoBa, E.[. EBnamnueBa
Cewmel kanacblHbIH LLakepim aTbiHAaFbl YHUBEPCUTETI,
071412, KasakctaH Pecnybnukacol, Cemen K., MnHkKM K-ci, 20 A
*artamonov_kz@mail.ru

EPTIC ©3EHIHIH BAJIbIKTAPbIHAAFbI AYbIP METANOAPObIH K¥YPAMbIH
SKOJIOrnAnbIK BAFANAY

Makanada xep ycmi cynapbl meH b6anbiKmapObl 3epmmey Homuxesnepi KenmipineeH
(kodimei anabyra (Perca fluviatilis L.), mykbl (Cyprinus carpio L.), kadimei KapaKylpblK (Abramis
brama L.), kedimei wopmaH (Esox lucius L.) Epmic e3eni. Cemel K. weeiHOe Epmic e3eHiHOe
mypamsbiH 6anbikmapdbiH ar3anapbl MeH yrnnanapbiHda Cu xeHe Pb kypambl Aumu30HObIK
gpomomempusinbik odicrieH alkbiHOanraH. Hemuxxenepdi skonoeusinblK baranay 3epmmericeH
banbik yneinepiHdeai Cu xeHe Pb koHueHmpauuscsl LIPK-8aH acnalmbiHbiH Kepcemeoi.
banbikmbiH KOpeKkmeHy mypiHe XoHe Xbli Me3einiHe balinaHbicmbel ayblp MemandapibiH
JKUHaKmarnybiHbIH mMypriiK epekwerniciHoe ceHiMOi alibipmalibiniblK aHbikmarobl. Anabyra, casaH,
KapakyUpbIK XoHe wopmaHHbIH apmypri mywernepiHoeai Pb menwepi 0,062 ma/ke — HaH 0,083
Mma/Ke-Fa OeliiH e32epedi. Cu-HbIH eH XXOfFapbl KOHUeHmMpauyuscel Xblipmkbiw barnbikmapda (3,27
Ma/Ke), eH asbl rnaHKmoH Kopekminepde (2,82 me/kz) balikanadbl. Pb HezisiHeH wopmaHda
XuHanaodsbl (0,073 ma/ke). Kekmemde anabyra MeH wopmaHHbIH xenbesekmepiHdeai Pb menwepi
apmadsbi, Cu — KapaKylipbIK NeH wopmaHHbIH xenbesekmepiHoe. banbikmapdarbi Cu makcumasiobl
KOHUeHmpauusicbl xasda balikanalbl, 6yn asbiK-myrsik 6asackiHblH YrraobiHa 6alnaHbicmel.
XKasda Pb mernwepi, KkepiciHwe, oHbIH moKkmamalisiraH 3ammap0biH a0copbuusiCbiHa XKoHe orlapMeH
bipee weeaiHdinepae mycyiHe 6adlnaHbicmbi asasiobl.

TyliH ce30ep: xep ycmi cynapbi, b6anbik Mywenepi MeH miHOepi, nacmaHy, aybip
Memarsndap, MbIC, KOPFachbiH.

Yu. Artamonov’, A. Klivenko, Ye. Artamonova, Ye. Yevlampiyeva
University named after Shakarim, Semey city,
071412, Republic of Kazakhstan, Semey, 20A, Glinka str.
*artamonov_kz@mail.ru

ECOLOGICAL ASSESSMENT OF THE CONTENT OF HEAVY METALS
IN FISH OF THE RIVER IRTYSH

The article presents the results of a study of surface waters and fish (perch (Perca fluviatilis
L.), carp (Cyprinus carpio L.), bream (Abramis brama L.), pike (Esox lucius L.) of the Irtysh river. The
content of Cu and Pb in the organs and tissues of fish living in the Irtysh River within the city of
Semey was determined by the ditizon photometric method. The ecological assessment of the results
indicates that the concentrations of Cu and Pb in the studied fish specimens do not exceed the MPC.
A significant difference in the specific features of the accumulation of heavy metals has been
established, depending on the type of fish nutrition and the time of year. The Pb content in various
organs of perch, carp, bream and pike ranges from 0.062 mg/kg to 0.083 mg/kg. The highest
concentration of Cu is observed in predatory fish (3.27 mg/kg), the lowest — in planktonivores (2.82
mg/kg). Pb also mainly accumulates in pike (0.073 mg/kg). In spring, the content of Pb in the gills of
perch and pike increases, Cu — in the gills of bream and pike. The maximum concentrations of Cu
in fish were observed in summer, which is associated with an increase in the food supply. The Pb
content in summer, on the contrary, decreases due to its adsorption by suspended solids and
deposition with them into bottom sediments.

Key words: surface waters, organs and tissues of fish, pollution, heavy metals, copper, lead.
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FORECASTING GREENHOUSE GAS EMISSIONS IN THE INDUSTRIAL PRODUCTION
OF THE REPUBLIC OF KAZAKHSTAN

Abstract: Excessive greenhouse gas (GHG) emissions are an environmental problem.
Studies to determine cost-effective ways to reduce GHG emissions have revealed the need to model
the dynamics of emissions of carbon dioxide, nitrous oxide, methane, and other gases. In this study,
the calculation of CO2 equivalent emissions from industrial processes and production in the territory
of the Republic of Kazakhstan was carried out. When forecasting, the data provided by the UN
Framework Convention on Climate Change were used. To predict CO2 emissions from industrial
production, tools for analysis and forecasting of time series were used: Prophet method, Cluster
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analysis of k-means time series, modern versions of ARIMA algorithms, exponential smoothing
methods, and linear regression. This study presents comparative simulation results based on a
baseline scenario with no action until 2045. This study compares four models to suggest an effective
one for future CO2 emission forecasting. The accuracy comparison is conducted using various error
measures, with the mean absolute percentage error (MAPE) chosen as the metric for comparison.

Key words: GHG emissions, artificial intelligence, machine learning, industrial processes,
product use, CO2 emissions.

Introduction

The purpose of this work is to apply various methods of statistical analysis and mathematical
modeling to predict GHG emissions from the IPPU sector in Kazakhstan until 2045.

The task of the work is to collect and process data on CO2 emissions for industrial production
in Kazakhstan and review the various methods used for forecasting time series, with a scenario
analysis of the forecast of the dynamics of GHG emissions by 2045 in accordance with the rules of
the UNFCCC (IPCCC).

In March 1995, Kazakhstan ratified the UN Framework Convention on Climate Change, under
which Kazakhstan provides data on greenhouse gas emissions every two years. UNFCCC (United
Nations Framework Convention on Climate Change) is an agreement on the general principles of
action by countries on the problem of climate change, signed by more than 180 countries of the
world, including all countries of the former USSR and all industrialized countries. The Convention
was solemnly adopted at the "Earth Summit" in Rio de Janeiro in 1992 and entered into force on
March 21, 1994.

According to UNFCCC studies, for 2020 Kazakhstan ranks 19th among countries in terms of
CO2 and CO2 equivalent emissions in the Industrial Processes and Product Use sector, amounting
to 22.3 thousand tons. In addition, it took 4th place in the index of growth in CO2 and CO2 equivalent
emissions compared to the 2019 reporting year, demonstrating an increase of 6.8%.

GHG emissions in the IPPU sector will be mapped in accordance with the Kazakhstan GHG
Inventory, which includes four main categories from the IPPU sector: emissions from the production
of mineral materials, the chemical and metallurgical industry, the use of solvents and non-energy
products from fuels.

The goal of the Convention is to stabilize the concentration of greenhouse gases in the
atmosphere "at a level that would not allow dangerous anthropogenic, that is, human-induced,
impact on the climate system".

Thus, Kazakhstan's progress in achieving emission reductions and removals related to its
guantitative economy-wide emission reduction targets is assessed.

According to the development strategy of Kazakhstan, a presidential decree set the goal of
achieving carbon neutrality by 2060. Ecology Minister Serikkali Brekeshev noted that the doctrine
includes 2 scenarios: basic and carbon neutrality, where the base scenario is a path without
measures to decarbonize the economy.

In this paper, a forecast of the baseline scenario of CO2 emissions will be presented.

Research methods

Time series — is a sequence of numbers ordered by time index. One of the features of time
series is that it can be used to predict values based only on the time series itself.

We can represent the components of the y, time series additively as:

Vi=Si+ T+ Rt(l)

Where: S; — seasonal component;
T — trend component;
R: — the remainder of the time series not covered by the seasonal or trend component.
Also, when predicting a time series, it is important to take into account autocorrelation and
stationarity.
The term autoregression means regression applied to itself. In an autoregressive model, we
predict a variable of interest using a linear combination of the variable's past values.
An autoregressive model of order p can be written as:

Yi=C+ P1yer + Payiz + ... + PpYip + € (2)
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Where: € — white noise.

An autoregressive model is similar to multiple regression, but with lagging y; values as
predictors. This model is commonly referred to as the p-order model.

Stationarity

A time series is called stationary if its statistical properties do not change over time. Thus, a
time series with trend or seasonality is not stationary because trend and seasonality will affect the
value of the time series at different times. On the other hand, white noise is stationary, as it looks
the same at any moment.

Differentiation is one of the methods used to stabilize a time series. This method calculates
the difference between successive members of a series. Differentiation is used to get rid of the
moving average. Mathematically, the difference can be written as:

Yi=VYi- Ve (3)

loe: y: — the value at time t.

When the difference series is white noise, the original series is called a non-stationary series
of the first degree.

For forecasting the time series, 4 algorithms were chosen:

ARIMA (Box-Jenkins model) — is an abbreviation for AutoRegressive Integrated Moving
Average and consists of the following components:

1) AR(p) —is an autoregression,

2) 1(i)- represents the order of integration,

3) MA (g) —is a moving average.
The same conditions of stationarity and reversibility that are used for autoregressive and moving
average models also apply to the ARIMA model.

The moving average equation is written as:

Ye=C+ &+ 0181 + 02812 (4)

Where: 6 — free odds;
€ — white noise.
Combining all the components, the complete ARIMA maodel can be written as:

Ve=Cc+d1yiqg t o+ GpYip + 0181+ 0481t & (5)

Where: y{ — it's a heterogeneous series.

The predictors on the right side include both lagging y/ values and lagging errors.

SARIMAX (p, d, q) (P, D, Q)[S] — ARIMA-based model with an additional seasonal
component.

Prophet — additive model-based algorithm uses adaptive regularization to model both linear
components, such as trend, using linear regression, and non-linear components, such as
seasonality, using a custom time transformation function.

Line regression with one parameter:

Yy =wo+wix; (6)

Where: y — target variable;
x — feature;
wy — initial offset;
w — model weight.
The following will be used as quality metrics:
MSE = Z?:1(Yt—y,)2 (7)

n
MAE = 2= | (8)
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i
MAPE = # 100 (9)
RMSE = VMSE (10)
R? =+/MSE (11)

|. Data preparation

To conduct the study, data on CO2 emissions presented in the public domain on the UNFCC
website for the period from 1990 to 2020[1] were used. The data represent specific emissions of air
pollutants divided by major sectors. The IPPU sector was taken as the basis of the work. GHG
emissions in the IPPU sector are presented according to the Kazakhstan GHG inventory which
includes four main categories from the IPPU sector — emissions from the production of mineral
materials (2.A), chemical industry (2.B), metallurgical industry (2.C), solvent use and non-energy
products from fuel (2.D).

Il. EDA
In Figure 1, CO2 emissions in Kazakhstan, according to the UNFCCC data, reached the level of
1990 in 2018, however, under the influence of Covid-19, the level of emissions decreased. At the
same time, in the Industrial Processes and Use of Products (IPPU) sector, the quarantine of 2019
did not affect its growth. CO2 emissions from this sector exceeded 1990 emissions as early as 2014.
Emissions from the metallurgical industry sector, although they occupy the largest part of emissions
in the sector, however, over the past ten years, the share of emissions themselves has increased by
only 23%. The mineral industry showed an increase of more than 2 times compared to 2010.

-~ Base year(1990) CO2 eq. amount Kazakhstan GHG total without LULUCF, in kt CO: equivalent
400000

350000 -

300000

kt CO2 equivalent

250000

200000 -

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
year

2. Industrial Processes and Product Use

kt CO2 equivalent

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
year

2.C Metal Industry 2.A Mineral Industry

8000

6000

4000 +
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Figure 1 — Kazakhstan’s CO2 emissions

According to the UNFCCC, Kazakhstan for 2020 ranks 6th among countries in terms of CO2
emissions in the 2.C Metal Industry sector, amounting to 12 thousand tons, and 10th in the 2.A
Mineral Industry sector, amounting to 8.3 thousand tons. Also, Kazakhstan is one of the few
countries that show a stable level of increase in CO2 emissions in the IPPU sector as presented in
Figure 2. Over the previous year, Kazakhstan showed an increase of 6.8%.
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Figure 2 — Increase of CO2 emissions.

It is also particularly important for Kazakhstan to adopt the experience of other countries in
reducing CO2 emissions in the IPPU sector. To find countries whose emissions are similar to those
of Kazakhstan, the time series cluster analysis method was applied using the k-means algorithm.
Chart 3 shows the distribution of countries into clusters.

For cluster analysis, the TimeSeriesKMeans algorithm was used - the time series clustering
algorithm is based on the k-means algorithm. The distance between two time series is measured
using DTW (Dynamic Time Warping). The algorithm starts by randomly selecting k time series as
centroids and then iteratively assigns each time series to the nearest centroid and updates the
centroids based on the assigned time series [2].

DTW(x,y) = ngn JZ(i,j)Eﬂt d(Xiij)Z (12)
The outliers of Kazakhstan were grouped by the Euclidian k-means algorithms into cluster-4,
DBA k-means into cluster-0 and soft-DTW k-means [3] into cluster-0, respectively. These algorithms
showed the greatest similarity of emissions in Kazakhstan with emissions in Russia, Spain and
Britain. You can also notice the outliers of Turkey, highlighted separately by each of the algorithms,
presented on clusters 3-2-1 (Fig. 3).
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Figure 3 — IPPU time series clustering
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[ll. Data Processing

For forecasting, the time series was reduced to a stationary time series by differentiation, and
the Dickey-Fuller test is also carried out to test stationarity. Since heteroscedasticity is not observed
in the time series, no methods were applied to it to reduce the inhomogeneous variance. However,
some modern machine learning models (such as prophet) automatically flatten the data.

For the period from 1990 to 2000, the data show a downward trend in CO2 emissions, which
characterizes the subsequent periods poorly. To improve the quality of the models, it was decided
to use extrapolation for the period from 1990 to 1999. To prevent leakage of the validation sample,
extrapolation was carried out on the training sample from 2000-2015.

IV. Model validating

To assess the quality of the models, the time series was divided into training and validation
sets. The period from 2015 to 2020 was used as a validation sample. Figure 4 shows the predictions
of the ARIMA (p=0,d=2,g=1) SARIMAX(p=0,d=2,9=1),(P=1,D=1,Q=0)(S=12) linear regression
models and prophet. The confidence interval and the forecast itself are highlighted in green.

Prophet forecast LinearRegression forecas

w0 T T

Figure 4 — Models forecasts

Prophet ARIMA SARIMA Linear
MSE 2 250 953,06 4102 515,79 5158 242,71 1994 645,54
RMSE 1500.318 2025.467 2271.177 1412.319
MAE 1 230,60 1 669,52 1774,83 1 188,08
r2_score -4,65 -9,297 -11,947 -4,006
MAPE 5,70% 7,90% 8,50% 5,50%

Chart 1 — Models quality metrics

Chart 1 presents model quality metrics. All showed relatively similar results.

V. Results

Figure 5 presents the projection of CO2 emissions for the IPPU sector until 2045. Due to
good pre-processing of extrapolation data and hyperparameter fitting, all compared models showed
relatively similar results. The largest number of emissions is predicted by the ARIMA model 42.5
thousand CO2, while all other algorithms predict emissions in the range of 31.5-34.6 thousand CO2.
It can also be seen that the SARIMAX and Prophet algorithms, being able to regulate the order of
seasonality of the time series themselves, reduced its influence to a minimum, since fluctuations in
emissions are associated with domestic political and economic events.
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Figure 5 — Forecast of CO2 emissions in the IPPU sector until 2045

Conclusion

In the absence of any measures taken by the government and industrial production, the
average value of the three forecast values at the end of 2045, CO2 emissions from the IPPU sector
in the Republic of Kazakhstan alone, will amount to 35 million tons.

In this study, a forecast was presented based on the baseline scenario without taking any
measures to decarbonize the economy of the Republic of Kazakhstan. The data was taken from
official open sources of the UNFCCC.

Data Availability Statement: Data used in this article is cited in the reference section. More
curated data is also available by a request to the corresponding author.
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NMPOrHO3NPOBAHUE BbiIBPOCOB NAPHUKOBbLIX T'A30B B MPOMbILUIIEHHOM
NMPOU3BOACTBE PECNYBJINKUA KASAXCTAH

UpeamepHbie 8bibpockl napHukoebix 2aszos ([1IN) sensromces akonoaudeckol rpobrnemod.
UccnedosaHusi rno onpedenieHurn 3KOHOMUYecKU aghghekmueHbIx criocoboe cokpauleHus 8bibpocos
MapHUKOBbIX 2a308 8bIsi8USIU HE0O6X00UMOCMb MOOeIupo8aHuUsi OUHaMUKU 8b16p0OCO8 yar1eKuCc1020
easa, 3aKkucu azoma, MemaHa u Opyaux 2a308. B daHHom uccriedogaHuu bbin rposedeH pacyem
8blbpocos CO2 8 akguBarieHmMe om npoMbIWIIEHHbIX IPOUECCO8 U npouseodcmea Ha meppumopuu
Pecnybnuku KasaxcmaH. [lpu rnpo2Ho3upoeaHUU ucrofib3oeasnuck 0aHHble, rpedocmasiieHHble
PamoyHoU koHeeHyueli OOH 06 uameHeHuUuU Knumama.

Lns  npoeHo3uposaHusi 8bibpocoe CO2 om  npPOMbIWIIEHHO20  rpou3sodcmea
UCrnosib308asuch UHCMPYMEHMbI aHanu3a U rpoeHo3upos8aHUsi 8peMeHHbIX psidos: Mmemod Prophet,
KrnacmepHbIlU aHamu3 epeMeHHbIx psidos k-cpedHux, coepemeHHblie aepcuu anzopummos ARIMA,
Memodbl 3KCMOHEHUUaIbHO20 CarnaxkueaHusl u nuHeluHou peespeccuu. B amom uccrnedosaHuu
npedcmasrieHbl pesyrbmamabl CpasHUMeIbHo20 MOOeIUpPO8aHUs 8PEMEHHbIX PsI008, OCHOBAHHbIE
Ha 6a3080M cyeHapuu, Komopblil He npedycmampueaem Hukakux 0eticmeuti 8o 2045 2oda. B amom
uccriedogaHuu cpasHUBaOMCs Yembipe mModernu, Ymobbl npednoxume Haubornee aghchekmusHyo
modernb 0ns npoaHo3uposaHus ebibpocos CO2 e bydyuwiem. CpagHeHUE mMOYHOCMU nNpo8ooumcs ¢
ucrnosib308aHUeM passiuyHbIX Mep noepewHocmu, fnpu 3mom 8 Ka4ecmee MempuKu Os1s1 cpagHeHUst
8bibpaHa cpedHsisi abconromHas npoueHmHasi owubka (MAPE).

Knrouyeenbie cnoea: 8b16p0ChI NapHUKOBbIX 22308, LUCKYCCMBEHHbIU UHMENIEKM, MawuHHOe
obyyeHue, NPOMbIWIIEHHbIE MPOUECCHI, UCrofb308aHue npodykuuu, ebibpocsi CO2.
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KA3AKCTAH PECMYBJIMKACbIHbIH ©HEPKSCIN ©HAIPICIHAEN NMAPHUKAIBLIK TA3OAP
LWbIFAPYJIAPbIH BOJIXKAY

lMapHukmik e2a3dapdbiy (M) wamadaH MbIC WbiFapbiHObIIaPbl 3KO02UANbLIK Mpobriema
6osnbin mabbinadsl. [MapHukmik 2a3dap wWhbirapbiHObIIaPbIH asatmyObiH yHemdi adicmepiH
aHbiKmay 6oUlibiIHWa 3epmmeyrnep KeMipKbIWKbI 2a3bl, a30m OKculi, MemaH xaHe backa 2a3dap
WwibiFapbiHObIIapbIHbIH OUHaMuKacbiH Mooenbdey KaxemminigiH aHbikmadbl. byn 3epmmeyde
KasakcmaH PecnybrnukacbiHbIH —ayMafbiHOarbl ©HepKacinmik rnpoyecmep MeH ©eHOipicmiH
banamacbiH0a CO2 webifapbiHObINapbiH ecenmey Xxypeisindi. bomkam xacay ywiH bipikkeH
¥nmmap ¥lbimbiHbiH KnumammbiH e32epyi myparsbl He2i30emMerlik KOH8EHUUSICbI YChbIHFaH Xarrbifa
KormkemimOi depekmep natidanaHblniobl.

O©Hepkacinmik eHOipicmeH COZ2 wbirapbiHObinapbiH 6o5mkay ywiH apmypni yakKbimmblK
KamapnapObl manday XeHe yakbim KamaprapbiH 6ormkay Kypandapbl natidanaHbiniobi: [Natrambap
adici, k-meaHC yakbimmbIK KamapnapObl Knacmepnik manday, maycbimObiK myseminzeH ARIMA
anzopummOepiHiH 3amaHayu HycKanapbl, 3KCroHeHyuandsl meaicmey xoaHe 6ip akmbl CbI3bIKMbIK
peepeccusi adicmepi. byn zepmmey 2045 xbinra OeliH ewkaHdal spekemmi KammbiMalmbiH
Heai3ei cueHapulice HeeiddericeH carnbicmbipMarbl MoOernboey HamuxxenepiH ycbiHaobl. byn
3epmmey 6onawak CO2 wbirapbiHObinapbiH bomkay YWiH MawuHabiK OKbimyObiH eH muimoi
mooesniH maby ywiH ocbl mepm modensli canebicmbipadsbl. Jondik canbicmbeipy apmypii kame
enwemOepiH KondaHy apKbinbl Xypaisinedi, canbiCmbipy YWiH Kepcemkiw pemiHde opmawa
abcosirommi nalibi30bik kKame (MAPE) maHdanadb!.

TytiH ce30ep: napHUKmik 2asdap whirapbiHObINaPbI, XacaHObl uHMersnnekm, MawuHanbiK
OKbImy, eHOipicmik npouecmep, eHiMOi natidanaHy, CO2 wbirapbiHObIIaPbI.
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NUCCINEOOBAHUE BITUAHUA TEMJTONPOU3BOOUTESIBHOCTU
N NAPONMPOU3BOAUTENIbHOCTU KOTEJIbHOIO ArPErATA HA Knp 6PYTTO
N PACXOL YA

AHHOMauyusi: Hecmompsi Ha mo, 4Ymo 8 Hacmosiuiee 8peMsi 80 8CceM MuUpe 8ce bosbuwe
8HUMaHus ydensgemcs passumuto HempaluyuoHHOU U 80306HOo8nseMol 3Hepeemuku, Ors
Pecnybnuku KasaxcmaH yeosibHasi rnpoMbiuieHHOCmb rpodosmkaem ocmasambCsi 00HOU U3
gaxHelwux ompacned. B KasaxcmaHe npedcmasrieHbl 8Ce OCHOBHble ompacnu ye0rbHOU
npombiwneHHocmu: 0obbiva u nepepabomka. B Pecnybrniuke cocpedomoydeHbl 3,3 npouyeHma
MUpo8bIx 3aracos yers. B 0aHHol pabome npedcmasrnieHo uccriedo8aHue rpoueccos8 CxxuaaHusl
KapaxbIpUHCKO20 yensi Mmapku [ (Huswasi mennoma czopaHusi Haxooumcsi 6 rpedenax om 18855
0o 21788 k/[Ix/ke), Komophbll A6519emcs HenpoeKmHbIM monugom. MccriedogaHusi nposodunuch
Ha Odeticmeyrowem komse E-90-3,9/440 npu pasnudHol naporpoudeodumernibHocmu Oris
cocmaesieHusi PeXXUMHOU Kapmbl komia. [JaHHbIl y20r7ib UCrofb3yemcs He mosibKo 8 obriacmu, HO
u 3a ee npedenamu. B xode nposedeHHO20 uccriedosaHus bbifiu ycmaHo8/eHbl 3agucumMocmu
KoagbbuyueHma nonesHoeo Oeticmeus  (KM[) 6pymmo KomesibHO20 azgpesama om
menonpou3gooumesibHocCmu U napornpou3sooumesribHOCmu.

B  pesynbmame  nposedeHHOU  Mamemamu4deckol  obpabomku  rosy4eHHbIX
aKcriepuMmeHmaribHbIX 0aHHbIX (0511 mpex mernnosbix Hazpy3ok 50 m/yac, 75 m/dyac, 90 m/4ac),
6b171U MoMyYeHbl aHanumuyecKue 3agucumMocmu, Komopsble ornuckigatom usmeHeHue K4 6pymmo
u pacxoda yerns 8 3agucumMocmu om Mmersaonpou3eodumesnibHOCMU U naponpou3eodumesibHoCmu
Komna, rpu amom KoaghgpuyueHm demepmuHayuu Haxodumcs 8 donycmumbix ripedenax.

Knroyeenie cnoea: komesn, Kl 6pymmo, napornpou3godumenibHoCmb, nomepu,
mensioeas a5ieKmpocmaHyusi, KaMeHHbIU y2011b, Mernionpou3eodumesi.HoCMb, pacxo0 mornsusa.

BBepneHune

B nocneagHue rogbl 0TMEYaeTCA MHTEHCUBHOE passuTne HeTpa,EI,MLlMOHHOVI QHEPIreTuKNn. Tem
He MeHee, GonbLUasa 4YacTb HpOVISBO[J,VIMOI?I B MUPE 3NEKTPOIHEPINN, B TOM HUCIIE U B KasaxcTtaHe,
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NPUXOAUTCH Ha OO0 SHEPTMM, KOTOPYHO NOMy4YatoT Ha TennoBbIX anekTpocTtaHuuax (TAC). B ceoto
ovepedb, Bo3pacTawwas C KaxablM rogoM noTpebHOCTbL B 3MeKTpu4ecTBe oOkasbliBaeT
CTMMyNupytoLLiee BO34ENCTBNE HA pa3BUTUE TENNOBON 3HepreTukn. Bo Bcem munpe naet paborta B
CTOPOHY ycoBepLueHcTBOBaHNA TAC, NOBbIWEHNST X HAOEXKHOCTH, SKONornyeckon 6e3onacHocT un
3O PEKTMBHOCTH.

Mo MHEHUI0 aHanMUTUKOB, COBPEMEHHbIE YCITOBUS TAKOBbI, YTO MNEPCNEKTUBHBIMU OKaXyTCs B
Oyaywiem TennoBble CTaHuuM, paboTawowme Ha yrne unu rase, nod3TOMy MMEHHO B AaHHOM
HanpaBneHnn TENNO3HepPreTUKN BCEro Mmpa NpoBoaaT nccnegosanus [1].

B Hawen cTpaHe yronbHble 3NEKTPOCTaHUUKM OCTalTCH OOHUM U3 OCHOBHbIX CrnocoboB
reHepauum 3Hepruu, Ha yronb npmuxoamtca 6onee 2/3 B obwem obbeme pacxogoB Tonnvea Ha
BblpabOTKy aneKTpoaHeprumn n tenna [2].

B obnactn Aban pacnonoxxeHo MecTOpOXAEeHNe yrisi, KOTopoe HaxoauTca B 135 kM K toro-
3anagy ot ropoga Cemenn B JKaHa-Cemenckom panoHe. [IpoMbllLnieHHbIe 3anackl Yrns
MecTopoxaeHus Kapaxbipa coctaenaioT 1 munnuapg 231 MAH. TOHH. IMEHHO 3TOT yronb B
HacToswee BpeMs UCMOMb3yeTcs B pervoHe. Yronb MectopoxaeHus Kapaxbipa OTHOCUTCS K
KaMeHHbIM yrnam mapku [1 (ANMHHONNaMeHHbIN) C cogepXXaHnem neTtyumnx sewecTts — 47%. Huswas
TennoTta cropaHns NCnosib3yeMoro Tonnmea Haxoautcsa B npegenax ot 18855 oo 21788 k[hx/kr [3].

MoaTomy mccnegoBaHMe NPOLIECCOB CXKUMaHWUS Y C Lenbio NoBbieHUs 3heKTUBHOCTH
paboThbl KOTNa OCTaeTCsl akTyarnbHbIM, NPY 3TOM creayeT OTMEeTUTb, YTO UMEETCS HeAOCTaTOYHOe
KonmnyecTBo paboT No pacCMOTPEHMIO NPOLECCOB rOPEHUS C KAPaXXbIPUHCKMM YriieMm.

Llenbto npoBeaeHHOro uccnegoBanus 6uino ycraHoeneHme 3asmncumocTu K 6pytro ana
kKoTnoarperata E-90-3,9/440 oT Tennonpou3BoAMTENLHOCTU W MNapoNpPoOU3BOANTENBHOCTU ANs
COCTaBIIEHUSA PEXMMHOMN KapThbl.

O6bekToM wnccrnenoBaHWs SBNAMNCA MNPOLECC FOPEHUS KapaXbIPUHCKOMO Yrrs paspesa
(mapka ) B koTne E-90-3,9/440.

MeTtoAabl nccnepgoBaHus

VMccnepoBaHnsa npoBoaMncb Npy TpeEX TennoBbIx Harpy3kax: 50 T/yac, 75 1/4ac, 90 T/vac.

CocTtaB KapaXblpUHCKOro yrnsi npuseaeH B Tabnuue 1.

Tabnuua 1 — CocTaB KAMEHHOIO KapaXXbIPUHCKOIo yrns mapku [

Cocrasnswowme yrns O603Ha4eHne Pa3smepHoCTb 3HayeHne
Yrnepoa cr % 47,30
Bogopoa H" % 3,68
Kucnopog o % 12,50
A3oT NT % 0,74
Cepa ST % 0,34
3ona AT % 21,44
Bnara wr % 14,00

McnbiTaHna koTna NpoBOAUSIMCE MO NPUHATLEIM MeToankam [4, 5]. MNapameTpbl KOTENbHOro
arperarta permcTpmpoBanucb CTaumoHapHbIMn npubopamu.
KoahumumeHT nonesHoro gencrana Mgy %, onpegenann metogom obpatHoro 6anaHca:

If.[; = loo - anom ! (1)

roe anom— cymMma MoTepb KOTENbHOro arperaTta, COCTosiasi U3 MoTepb C TEnnom
yXOAsALWMX rasoB (J,; NoTepPb OT XMMUYECKOro Heaoxora (g ; MoTepb OT MEXaHU4YeCKOro Heaoxora

J,; noTepb 4yepes orpaxaatoive nosepxHoctn (s; notepb ¢ dranyecknm Tennom wnakos (g [5,

6].
PesynbTaTbl uccnegoBaHum
Ha pucyHkax 1, 2 nokasaHbl pesyrnbTaTbl NPOBEAEHHbIX UCCNefOBaHNUIA.
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PucyHok 2 — KT 6pyTTo 1 pacxoq tonnuea (yrnsa)e 3aBUCMMOCTM OT Naponpon3BoaUTESNbHOCTH

O6cyxaeHne Hay4HbIX pe3ynbTaToB

AHanuM3  nonyyeHHblX  AdaHHbIX  (pyc. 1)  nokasan, 4YTO0O C  yBeNUYeHuem
Tennonpov3BoaANTENbHOCTU HabngaeTca pocT pacxoda Tonnuvea u ysenuvenuve K4 kotensHoro
arperata. Npu atom peskoe yBenuyeHne K Habniogaetca oT TennonpoudsoantensHocTn 205
/4. B pesynbTate 3KCTpanonsuum MOMAyvYeHHbIX [AaHHbiX 6bina  noryyeHa BO3MOXHO
MakcumarnbHasi Tensonpon3BOANTENbHOCTL KoTna 274 Tk/4 npu onTMMarnbHbIX COOTHOLUEHMAX
3HaveHun KIMNQ n pacxoga Tonnuea. Yto kacaeTcst USMEHEHUSA pacxoda Tonnuea, To HabnwgaeTcs
paBHOMepHas NMHeNHasa 3aBUCUMOCTb.

B pesynbTtate matematudeckon o6paboTkm 6binm nonyveHsl ypaBHeHus 3asucmoctn Krg
OpyTTO Mop.r.» %, n pacxoga Tonnmea B, , T/4ac, OT TENSONPON3BOAUTENBHOCTU Q.

Topr. = 0,0001Q2 — 0,386Q + 97,758, @)

B, = 0,0565Q, — 0,0689, 3)
roe Qx — Tennonpon3BoOANTENbHOCTb, [IX/Kr.

AHanu3 nonyyeHHbIX AaHHbIX NPeACTaBNeHHbIX HA PUCYHKe 2 NoKasarn, YTo C yBenMyeHnem
Nnaponpoun3BOAMTENBHOCTM TaK Xe Habniogaetcss pocT pacxoga tonnuea u yeBenuudenue KIl
KoTenbHoro arperara. lNpnyem peskoe yeenuuenune K Habnogaetca ¢ naponpomM3BogMTENbHOCTU
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71 T/yac. B pesynbTate aKCTpanonsuuu MOfyYEeHHbIX OaHHbIX Oblfa nonyyeHa BO3MOXHO
MakcMmarbHas Mnaponpou3BOAMTENBHOCTL KOTna 96 T/4ac npu onTUMaribHbIX COOTHOLLEHUSX
3HauyeHun KIMNQ n pacxoga tonnmea. [Ans pacxoga Tonnvea HabnogaeTcs paBHOMepPHas NMHenHas
3aBUCUMOCTb.

B pesynbrtate matematnyeckon obpaboTkm Obiniv NofydeHbl ypaBHeHUs 3asncumocTn K
GpyTTO Mop.n %, n pacxoga Tonnmea B, T/4ac, OT Naponpon3BOANTENBHOCTN D:

= 2
Mepn. = 0,001D= —0.1121D + 97,798, &)

B, = 0,1686D — 0,5428, (5)

roe D — naponpou3BOAUTENBHOCTb, T/4ac.

3akno4eHune

YctaHoBneHbl 3aBucumoctn KI OpyTtto u pacxoga TonnmBa B 3aBUCUMOCTM  OT
TENNoNnpoM3BOAUTENIBHOCTM U MaponpoM3BOAUTENBHOCTM AN KOTenbHOro arperata E-90-3,9/440
NpY CXUraHUN KapaxblpUHCKOro yrna mapku [. lNMonyyeHHble 3aBUCMMOCTU MOKa3bIBAKOT, YTO
OaHHbIN KOTen UMeeT pes3epB No NaponpousBOAUTENLHOCTU NG AAHHOro BMaa Tonnvea. OTu
pe3ynbTaTbl MOTYT CIYXXUTb ANA NOCTPOEHUS PEXUMHBIX KapT.
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KASAHObIK ArPErATbIHbIH XblJ1Y ©HIMAUIN MEH BY ©HIMANITNHIH BPYTTO
TUIMANITIHE XXOHE KOMIP LWbIfbIHbIHA SCEPIH 3EPTTEY

Kasipai yakbimma 6ykin anemde dacmyprii eMecC XXoHe XaHapmbiiambiH 3Hep2emuKaHb!
Oambimyra Kebipek KeHin beniHin xamkaHbiHa KapamacmaH, KazakcmaH Pecriybriukachl yWwiH Kemip
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eHepkacibi aca maHbI30bI cananapdbiH 6ipi 6onbin Kana 6epedi. KasakcmaHda kemip eHepKacCibiHiH
bapribiK Heezi3ai cananapbl yCbiHbiiFaH: eHAipy xoHe Kalima eHOey. Pecriybriukada ariemOiK Kemip
KopbiHbIH 3,3 nalbi3bl WorbipraHraH. byn xymeicma xobarsblKk emec ombiH 601k mabsiiambsiH [
Mapkarbl Kapaxbipa KemipiH xary rpouecmepiH 3epmmey (aHyObiH eH memeHai xbiiybl 18855-
meH 21788 klk/ke-ra OeliH) ycbiHbinFaH. 3epmmeynep E-90-3,9/440 kasaHObiFbiHOa
XKypeizindikazaHObIKmbIH pexXuMOIK KapmachkiH xacay ywiH spmypsi 6y eHimdinizimeH. byn kemip
mek aliMakma raHa emec, o0aH mbic xepriepoe de KosidaHblnadsl. Sepmmey 6apbicbiHOa Ka3aHObIK
aspezambiHbIH bpymmockiHbiH naldanbl acep emy Ko3aghbuuueHmIHIH (muimOiniaiHiy) Xbiiy
©Himainiai MmeH by eHimOiniaiHe mayendiniai aHbIKManosbl.

ArnbiHFaH aKcriepumMeHmmik depekmepdi MamemamukarblK eHOey HomuxeciHOe (yw Xbiiy
Xykmemeci ywiH 50 m/car, 75 m/car, 90 m/car) Ka3aHObIKMbIH Xbirly eHiMOiniei MeH 6y eHiMmdinigiHe
batinaHbicmel Xxarrbl muiMOinik NeH Kemip WbIFbIHbIHbIH ©32epyiH cunammalmbiH aHannumukarbiK
mayendinikmep anbiHObI, by pemme 0emepMuHauyus KoaghghuyueHmi pykcam eminzeH wekmepde
60nadb!.

TytiH ce30ep: Ka3aHObIK, Xasrbl muimOinik, 6y eHimoiniei, WbIFbIHOAP, Xbiy 371EKMpP
CMaHyUsICbl, KOMIp, Xblily ©HiMOirliai, OMbIH WbIfbIHbI.
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INVESTIGATION OF THE INFLUENCE OF HEAT AND STEAM OUTPUT OF A BOILER UNIT
ON GROSS EFFICIENCY AND COAL CONSUMPTION

Despite the fact that more and more attention is being paid to the development of non-
traditional and renewable energy all over the world, the coal industry continues to be one of the most
important industries for the Republic of Kazakhstan. All the main branches of the coal industry are
represented in Kazakhstan: mining and processing 3,3 percent of the world's coal reserves are
concentrated in the Republic. This paper presents a study of the combustion processes of Karazhyrin
coal grade D (lower calorific value is in the range from 18855 to 21788 kJ/kg), which is non-design
fuel. The studies were carried out on the operating boiler E-90-3,9/440 at various steam outputs in
order to compile a regime map of the boiler. This coal is used not only in the region, but also outside
it. In the course of the study, the dependences of the coefficient of performance (COP) of the gross
boiler unit on the heat output and steam output were established.

As a result of the mathematical processing of the obtained experimental data (for three heat
loads of 50 t/h, 75 t/h, 90 t/h), analytical dependencies were obtained that describe the change in
gross efficiency and coal consumption depending on the heat and steam output of the boiler, at the
same time, the coefficient of determination is within acceptable limits.

Key words: boiler, gross efficiency, steam capacity, losses, thermal power plant, hard coal,
heating capacity, fuel consumption.
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SJIEYMETTIK XXENUIEPOEH BOJNIATbIH KAYINTEPAI BAKbINTAY APKbIJ1bl KOPFAHY
MYMKIHAOIKTEPI

AHOamna: Kasipei maHOa onem XxarsKbiHblH €eKiOeH 6ipi BkoHmakme, Whatsapp,
Instagram,Skype, Periscope marbi da backa aneymemmik xeninepde ombipadel. EH xamaHbl,
aneymemmik xeni adam emipiHe Oe Kayin meHOipy MyMKiH. Ken xarOaunapda ecipmki xoHe
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rcuxomponmaelK 3ammapOblH 3aHCbI3 alHaribiMbl OCbl 851eyMemmiK XXesliriep apkbirbl maparsnybl
MYMKiH, COHObIKMaH eupmyarsnlbl KeHicmikmeai aknapamka ceHim ripobrniemarnapbiH 3epmmeyee
epeKuwe MaH bepy Kepex.

orneymemmik xeninepae masnday xacay 6ykin anem 60UbIHWAa KOrFa albiHbI XamkKaH
barbim 6onraHObIKMaH, KerimeeeH bardapnamanapObiH 0a WbIFybl MaHfanapsiblK eMec, COJl
cusskmebl 6i30iH Koramra Kepekmi mypni domeHOepdeai momiHOepdi mandan, 6ykin eupmyarsndbi
anem 6olbIHWa baKbinay xacayra epekem ememiH Python npospammanay mifiH KorndaHy apKblsibl
Xyle Kypy. ApHalibl 6ardapnamara kepekmi aneopummoepdi eHaidy apkbinbl 6i3 6y Makcamka
xemyae 605n1adkbl.

3aHchi3 spekemmepdi aHbiKmay XoHe anobiH arny MakcambiHOa aneymemmik xerinepodi
bakbinayra apHanfaH 6ardapnamarnblK Xacakmama acay apkblfbl, UHMEPHem apKbisibl
vibimOacmbipbiiambeiH KbiiMbicmapObiH andbiH ary XoHe aneymemmik xeninepdi 6akxbinay
MYMKIHOIKMepiH ylbimOacmbipyObl KapacmbipraH.

Makanada kubepkayinmep mypnepi MeH onapdaH KopfaHy adicmepi markbliaHbIr XoHe
aneymemmik xeninepdi 6akbinayObiH rpoepammackl Python opmacbkiHOa KypbisiFaH, OHbIH
Hamuxernep KepiHici kKenimipirnizeH. ArbIHFaH HomuXxesnep apkbiribl Kayir-kamep myprepiH aHbiKmay
apKbirbl andbiH any MyMKiHOI2iH KapacmbipraH.

TyliH ce30ep:. KomMmnbrOMeEPiK Xyle, npozpamma, Kayin-kamep,eneymemmixk Xersii,
uHmepHem, wabywindap, IDS xeninik, xocm, wabybindapdbl maHy, Python.

Kipicne. KomnbtoTepnik xxynenepre wabybin xacay, oyn 6enrini 6ip ocangblkTbl i30enTiH
XOHe KongaHaTbiH WwabybingaywbliHbiH opekeTi. Ocbinanwa, wabybin xacan oTbipbin  Kayin
TeHaipeadi. 3uaHabl HMeTi Bap agaMHbIH KaTbICybIMEH >KacanfaH ic-apekeT, KayinTi aHblkTayaa
Ke3geceTiH Ke34eMCOKTbIKTbIH 3reMeHTi aen kapayra 6onmangbl, Gipak Texipube kepceTkeHaew,
KacakaHa XXoHe Ke3[ewncoK opekeTTepdi axblpaTy MYMKIH emec. Erep Xakcbl KOpfFaHbIC KYWeCi
borca, Kes-kenreH Kayin-katepnepre kapcbl Typy MyMKIHAIri )KoFapbl 6onagbl.

3epTTeywinepaiH ocbl 6arbiTka AereH Kbi3blFyLblnbifbiHbIH cebebi on 6ap aaictepaeH Tbic
TyCiHOipMe MoaenbaepaiH XaHa XUbIHTbIFbl MEH aHanUTUKanbIK KypanaapblH yebiHaabl. COHbIMEH
KaTtap, OCbl canaja oneyMmeTTiK e3apa opeKkeTTecyi MeH Ke3 KenreH oaneymeTTiK xynenepgi
cunatTanTblH eTe Kypaeni yhrinepai KypyrFa MyMKiHAIK 6epeTiH >KMHakTanfFaH maTemaTtukanblk
annapar [1].

Xeninepgeri aknapaT afbiHOapbIH, 9NeyMeTTiK KaFgannapablH Aamy xongapbiH 6omnxay,
aneyMmeTTiK penjepai opblHOay epeKwerniktepiH TyciHAipy, eneymeTTik anmacy npouecTepiH
Tangay, aneymeTTiK yMbiIMOapAblH KypbinbiMaapbl MeH onapAblH e3apa opeKeTTecTiriH urepy,
9KOHOMMKanbIK arneymeTTaHy, counomeTpus, bykapanblk KOMMYyHMKAUNS aneyMeTTaHynapbl XXaHe
MHTepHeT, Tapux, cadcaT XoeHe XxanblkapasnblK KaTblHacTap MacesfienepiH ey npouecTepiH
3epTTey XaHe Moaenbaey YLWiH aneyMeTTiK xeninepai Tangay kongaoinags [1].

CoHbIMeH KaTap, 3epTTeyllinep aaeTTe Kayincisgikke TOHETIH KaTephiH YW Herisri TypiH
axblpataabl — 6y awbiny, TYyTacTblK XXaHe KbI3MET kepceTyaeH 6ac TapTy kayniHiH 60nybl.

Awbiny kayni, MyHOanW aknapat aknapattaH xabapbl KOk agamfa Genrini 6onagbl.
KomnbloTep Kkayincisgiri TypfbiCblHAH KapaFaHda KOMMNbIOTEP XyWeciHae cakranfaH Hemece 6ip
XynegeH Gacka xymere TacbiMangaHaTblH Kynusi aknapaTtka KOm >KeTKi3reH Kesge alubiniy Kayni
TyblHOanabl. OHbl kel yakblTTa "awy" cesiHiH OpHbiHa "ypnblK' Hemece "afbin KeTy" CUSKTbI
TEpPMUHOEPMEH A€ KonaaHbinagbl.

TyTacTbIKTbl KOpFay ecenTtey XyneciHae caktanfaH Hemece Bip XXyWeaeH ekiHwi xynere
TacbiMangaHaTblH AepekTepai ke3 KenreH aaeni e3repTyadi (e3repTydi HemMece owabl) KaMTuabl.
KebGiHece MemnekeTTik opraHgapAblH albifly KayniHe, an ickeprnik Hemece KOMMEepPUUSNbIK
KypblnbiIMAap TyTacTblK kKayniHe yLbipanabl Aen ecentensi.

KbI3ameT kepceTyaeH 6ac TapTy kayniHiH, 60nybl ken xafaavnapaa Kbl3MeT KepceTy KesiHae
TyblHAANObl, HoTWXeciHae kenbip ic-apekeTTep OyFaTTanagbl, kaTblHaygafbl ecenTeyill pecypcol
xymneci 6nokranagbl. LWeiH MaHiHAe, GriokTay TypakTbl 60nbIN Kanybl MyMKiH, COHAbIKTaAH cyparfaH
pecypc ellkalwaH anbiHbanabpl Hemece on nangacel3 60nbIN KanFaH Ke3ae pecypCTbiH, KeLwirin Kenyi
MYMKiH. MyHOan xafgarnapia pecypc Taycbingsl gen antagbl [1].

Martepuangap meH apictep. Kasipri anemge kunbepkayintep cCaHblHbIH, >KblgamM ecyi
barikanagbl. KyHoenikti anemgik »xaHanblKTap JieHTacbiHAa XXaHa OkuFanap Typarnbl xabapnaraHaa,
wabybingapaaH KyTbiny amangapbiH isgen 6acrtancei. KecinopbliHgap MeH MEMMEKETTIK opraHaap
wabybingapra TeTen 6epyre ThipbiCyda, Xakepnep kapanarbiM azamatTapdblH, 6aHKTIK LWoTTapbIH
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©ocaTtbin XaTtblp, COHAbIKTAH LMMPNbIK oNeMHiH KayinTepiHEH CEHiMAi KOpFay Herisri KaKeTTinikke
arHanbin oTtblp. KnbepkayincisgikTiH, He eKeHiH XeHe OHbIH, 9PKANCbIMbI3 YLUiIH HEMIKTEH MaHbI3abl
€KeHiH TyCiHeMNiK.

«Knbepkayincisgik» >xaHe «aknapaTTblK Kayinci3gik» TepMUHAEPi Wi CMHOHUM peTiHae
KongaHbin kenegi. Ananga, HeridiHeH, 6yn TepMUHOEPAIH, MafblHAckl 6Te apTypni XaHe BipiH-Gipi
anmactbeipMangbl. Knubepkayinciagik knbepkeHicTikte 6onartbiH WwabyblingapaaH koprayabl 6ingipce,
an aknapaTTblK kayinci3gik aHanor TypiHae Hemece undpnblk 60nCbiH, Ke3 KenreH Kayin TypnepiHe
aepekrepai koprayabl 6ingipeai.

MHTepHeT opTacbiHaa 6onaTbiH KayinTepai atan KeTeuik:

— WuTtepHeTke Toyenai 6ony. bananapaa myHganm Tayenginik ovbiHOapra gereH wamagaH
TbIC KyMaprblkka GannaHbicTbl Gonagbl. Byn acipece ken oOWblH OMHAWTBLIH ayauTopusachl Gap
oMblHOAapAa ke3geceni, MyHaa onblHWbINap 6ip-GipimeH cennecegqi, okura 6apbicbiHOa e3apa bip-
OipimeH e3apa apekeTTecTikTe 6onagbl. OnbiH banaHblH eMipiHiH axblpamac GeniriHe arHanfaHga
Aabbin Kafy Kepek: on TamakTaH 6ac TapTafbl, OKyFa OereH Kbi3blfyLbinblfbl 6onmanabl, TyHae
OMHaKnabl, OMHayFa TbIbIM CalblHFAH Xarganga arpeccusi kepcetyre geniH 6apaabl. bananapgpbiH
WHTEpPHEeTKe TayenaiNnikTeH LWbIFybl ©6Te KMblHFa COfadbl, COHAbIKTAH OHbIH anAblH-any 6apbicbiHAa
faHa OHblIH 3usAHbI a3 6onaabl.

— KnbepbynnuHr xeHe TponnuHr. XKenige Kkapcbinactapabl HELLETYPri SMoUmMsiFa aKeneTiH
Xannaw arpeccvBTi nanganaHyLwbinapbl 6ap opta. byn opTtaga apkiM nambIKThl Xayan 6epin, e3iH-
e3i kKopranh anmanabl. KopkbiTy, kenemexpgey, Kopnay CusKTbl ic-opekeTTep OanaHblH MiHes-
KYJIKbIHbIH, ©3repyiHe KkaTTbl acep eTefni. byn xaraannapaa 6ana TynbiK, TiTipkeHriw 6onagbl XeHe
©3iHe, TanaHTblHa AereH ceHiMiHeH axblpangbl. [WKi gyHMeciHaeri yanbimaap okyblHa acep eTeqi.

— BwupycTtapbl 6ap cantrap (ULWnHS, KeHwinep). 3usiHabl BUPYC TEXHUKANbIK XXabablKkTapra
3MAH KenTipin, XyMbICTbl GasynaTtagbl XeHe >Xannbl KypangapAblH KYMbIC icTey MYMKIHAIMH
ToMmeHgeTeni. COHbIMEH KaTap, Kypblfifbl pecypcTapbliH KpUnToBantoTa eHaeYre XXyMmcanTblH ManHep
BUpYCTapbl MHTEPHET-NanganaHyLwblnapablH KOMNbLITEPEpPiHE eHyi MyMKiH. bygaH 6acka, xenige
KentereH omwWHr cantTap 6ap, onapablH KEMEriMEH Xeni anasiktapbl NanganaHyLubinapablH, 6aHk
KapTacbIHbIH HOMIpEpi, TeNKyXaTt AepekTepi aHe T.6. xeke aepekTepiH ypnanabl:

— Teppopuamai, Haumamai, arpeccusaHbl HacuxaTTay kayni. XXacecnipimgepai 6ackapy ete
oHan Gony MyMKiHZiriH, wabybingaywbeinap Te3 nanganaHagbl. Xenige agamgapabl 30prbik-
30MbbINbIKTEIH, Genrini 6ip TyprnepiHe awblKk TypAe LwWakblpaTelH canTTap Tabbinagel. bynap
ajampapabl LWakKbIpbil KaHa KoMMan Helle Typni KaTbiresfik neH Kici enTipy kepiHictepi 6ap
OeliHeponukTep opHanacTblpagbl. byn xargannap, ogencia cesgep MeH HeweTyphi a3ingepai
yMpeHeai xoHe ae yrkeHaepre Aepekinik TaHbiTa 6bactanabl.

— Ankoronb, ecipTKi, Temeki. 3aHCbi3 3aTTapgbl TapaTywblnap op YyakblTTa >XaHa
TYTbIHYLWbINapabl i3genai. ©3aepiHe TapTy MakcaTbliHOaA XXacecnipiMaepdiH, aHFanabiFblH nangana
OTbIPbIM, ECIPTKI HEMECE ankoronbdi NarganaHy apkbinbl KEpeMeT cesiMmre OeneHeTiHiH anTagpl.
Onap 3 ceHimiHe Kipridin, emipae KublHAbIKTAp TyblHOAFaH >Xafganga, ©34epiHiH Tamalwla
«gapinepimeH» ynangel. MyHaam cayna xxacanTblH pecypctapabl KaskomHaasop yHemi byrattangbl,
Oipak onap 6apibip azanmanasbi.

— 18+ kaTeropusnbl cautTap. Epekwe cintemeHi 6acy apkbinbl HemMece KarnkbiMarbl
KeckiHgi 6acy apkbinbl Oyn canTka ke3gemncok Kipyre 6onagbl. OpuHe, epte Me, kew ne apbip 6ana
eMipaiH epecek XafblHa Tan 6onagpl, 6ipak Oyn canT apkpinbl XacecnipiMaepaid, Mearincis apoTuka
MeH nopHorpadursaMeH TaHbICyFa aKenan coragbl.

— JloTepesnap, kasuHonap, notepesnap. KentereH canTrtapda OHMaWH KasuHO Typarbl
XapHamanap 06ap. On 6GanaHblH, HasapblH aygapaTtbliH XKapkblH CcypeTneH Taptagbl. byn
KasmHonapablH Kenwiniri KeningenaipinreH yrkeH xxeHicke yaae 6epin, Tek akwaHbl Taptagbl. bipak
WbIH MaHiHOe, anasdkTap GaHK KapTanapblHbIH, SMNEKTPOHAbl aMUsSHOAPAbIH AepekTepiH 6inin,
onapdpbl Oy3bin, KapaxaTTbl anbin Tactangsl. Con makcaTTa TeriH floTepesa GuneTTepiH «TapaTy».
Bana aTa-aHacbIHbIH PYKCaTbIHCLI3 MHTEPHETTE aklara OrHayfa, CoHAan-aK KyaikTi cantrapra 6aHk
KapTacblHbIH AepeKkTeMenepiH eHrisyre kataH TbiiblM CariblHFaHbIH TYCiHYi Kepek.

— OneymeTTiK >xeninep. OneyMmeTTiK XeninepaiH KayinTiniri con, eneymeTTiK Xenigeri
OeritaHbic agamgap 6ananapgblH, CeHiMiHe Kipin, OFaH XakblH «goc» 6ony apkbiibl Gananapgpl
KbINIMBICTLIK 9pekeTke TapTa 6bactanabl. TinTi 6ananap Tyrin, epecekTepain e3i KackyHemMaepre ceHin
kanaabl. Bananap ywiH e3aepiHiH onnapbiMeH, TiNEKTepiMEH, MakcaTTapbliMeH KenickeHaepaiH 6api
Xakcbl 6onbin kepiHeni. KackyHemoep e3gepiH buwapa xarganga kepcerTin, 6anagaH KapXbiiblk
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KeMeKk cypaybl Aa MyMKiH. [OCTblk neH konpgayra OafbiTTan, anaskrap GanaHbl 3aH Oy3yra
MaXbypren oTbipbIn, akwa akenyre maxidypnengi.

— [Mepodungep. bynap 6ananapmen Gip 6arbiTTa ekeHAIriH KepceTe OTbIPbIN, akblpbiHAAM
pocTtacyfa Toipbicagbl. Megodun MekTen, CbiHbIMN, MEKeH-Xawbl Typanbl — GipTiHAENn KaxeTTi
aknapatapgpbl anagbl. Onap mMogenbaik areHTTIKTiH, KbI3MeTKepi peTiHae e3aepiH antein, 6anameH
XeKke kesgecnen, MHTUMAIK cunaTtTarbl oTocypeTTi Hemece OenHeHi xibepyai cypaybl xaHe
doTocypeTTepai any kKublH emec, enTkeHi apbip acecnipim moaens 6onyabl apmangangsl. bip
doToCcypeTTi anfaHHaH KeniH KbinMmbickep 6anaHbl 6oncanan, oTocypeTTepAi ChiHbINTacTapbiHa
Hemece aTa-aHanapblHa KepceTyaAeH KOPKbIN, Negodun KaxeT HopCeHi anagbl.

Tapuxu TypfFblaaH Wwabybingapabl aHblikTay YLWiH KongaHbinaTblH TEXHONorusanap wamameH
eki caHaTka beniHefi: aHomangbl MiHE3-KyNnbIKTbIH aybITKyNapblH aHbIKTay XXaHe Tepic nanganaHyabl
aHblKTay. Ananga, ic XysiHge MyHOan Xymnenepai npakTukanblk icke acblpy NPUHLMMATEPIH ecKkepe
OTbIpbIN, 6acka krnaccudukaumns KongaHbinagbl: Xeri 4eHreniHae xaHe XoCT AeHreninge wabybingpl
aHblkTay. BypblHFbl Xynenep xeninik TpadwukTi, an 6ackanapbl onepaumsinbik XyWeHi Hemece
kongaHba XypHangapblH Tanganabl. Op CbiHbINTbIH apThIKWbIbIKTapbl MEH keMwinikTepi 6ap, 6ipak
Oyn Typanbl keniHipek. AnTa KeTy Kepek, kenbip wabybiigapdbl aHblKTay XyWenepiH ochbl
knacTtapablH GipeyiHe faHa xaTkbidyfa 6onaagbl. Onap ageTTte OipHewe caHatTarbl Oenrinepai
kamTuabl. Ananga, 6yn xikrey 6ip wabybingapabl aHbIKTay XKYMWECIH eKiHLWWICIHEH aXblpaTaTblH HEri3ri
MYMKiHAIKTepAi kepceTeqi [1].

Kasipri yakblTTa aHoManusnapabl aHblKTay TEXHONMOIMMAChI KeH Tapanmagbl XXeHe ellkaHaan
KOMMepUManbIK TapaTbinaTblH Xyneae Konaadblnmanabl. byn TexHOMnornsHbelH, Teopusiga aaemi
KepiHeTiHairiHe GannaHbICTbl, Oipak ic »Ky3iHOe XXy3ere acblpy eTe KublH. Ananga, kasip ofaH
OipTtingen opany 6Gactangbl (acipece Pecenge) XoHe XakblHOa NanganaHywbliap ochbl
TEXHOSOMMSAMEH XKYMbIC iICTENTIH Wwabybinaapabl aHbIKTayablH anfallkbl KOMMEPLUNANbIK XXynenepiH
Kepe anagbl Aen ymitteHyre 6onagpl.

Wabybingapabl aHbikTayablH Tafbl 6ip Tocini — wabybingbl wabnoH (pattern) Hemece
kontaHba (KON KOw) TypiHOe cunatTaydaH >XaHe OcCbl YAriHi 6akblnaHaTbiH KEeHICTiKTe (Keninik
Tpadumk Hemece TipKey >KypHarbl) i3geyaeH TypaTbiH Tepic KbinblkTapabl aHbikTay. Bupycka kapcbl
XYIMenep oCbl TEXHONOMMSAMEH YKYMbIC iCTEWTIH WabybingapAabl aHbIKTay KYMECiHIH XXapKblH Mblcarbl
6onbin Tabbinaabl [1].

Kasipri TaHga tanga wabybingapabl aHbiktay peTiHge Intrusion Detection System (IDS)
Xyneci KkongaHblnyga, on KOMMbHTEPNIK Xenige HeMece Xeke XOCTTa pyKcaT eTifIMEreH >XaHe
3MAHAObI 9peKkeTTepai aHbIKTayFa apHanfaH 6argapnamanblk eHiM Hemece Kypan 6onbin Tabbinagbl.

Ocbl IDS-TiH Herisri MiHOEeTIHE Kencek, KnbepKblMbIiCKepnepaiH UHgpakypbifnbiMFa eHyiH
aHblKTanapbl xxeHe ofaH api eHaey ywiH SIEM xxyineciHe GepineTiH kKayincisgik Typanbl eckepTtyai
KanbinTacTblpagbl. KayinTi aHblKTay Xynenepi knaccukanblk 6pangmayapnepaeH epekiieneHeqi,
OWTKEHi onapAblH COHFbICHI CTaTUKarbIK epeXxenep XuHafblHa CyrneHe OTbIpbIn KypblUFbinap Hemece
Xeni cermMeHTTepi apacbiHgarbl TpadukTi xabapnangbipynapabl xibepmen wektengi. IDS
naedacbiHblH Jamy 6apbicbiHAA Kayin-kaTepai aHblKTan kaHa Kovmaw, COHbIMEH KaTap 6nokrayra ga
kabineTTi 6onbin Tabbinagbl [2].

IDS xeHe »xeninik >xaHe >kynenik Aenrennepgid Oip-6ipiH TuimAai TONbIKTbIPATHIH
apTbIKWbINbIKTapbl 6ap. IDS-TiH keneci 6ybIHbI MHTErpaunsnaHFaH xyrenik 6onbin kenegi xxaHe on
Xeninik KoMnoHeHTTepAai kamTuabl. Ocbl eki TeXHONOormsaHbl BipikTipy apkbinbl xeninepge 6onaTtbiH
wabybingapabl XaHe Tepic ic-opekeTTepdi 6ongbipmayra kebipek ynec kocagbl, Kayincisgik
MYMKIHLWWININH edayip kaTaHdaTadbl, COHbIMEH KaTap Xeninik pecypcrapbliH KongaHy npoueciHe
MKeMainik xxacanasbl.

Hoatuxenep. TemeHge kenTipinreH 1-wi cypeTTe Xeninepgeri kKayin-katepnepaeH
Xacecnipimgepai kopray GapbiCbiHAarbl YTbIMAbI Xye Kypy GapbiCbliHAa XyWenik xaHe xeninep
GafbITThiHAaFbl  Wabybingapabl  aHblkTay  MYMKIHOIKTEPiHIH  e3apa  opekeTtecy GarbITTapbl
kepcetinreH. Kewnbip ic-apekeTTepai TeK KaHa Xeni XynenepimMeH aHbikTanabl, an 6acka
Xargavnapaa Tek KaHa XXyYWeHiH KkemeriMeH aHblkTay MyMKiHAiri 6ap. Kenbip agamgap ceHimai
aHblKTay MakcaTbiHAa wabybingapabl aHbIKTayablH eKi TYpiH Ae KongaHyabl AypbIic Aen caHangbl.
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CypeTt 1 — Xyiie meH xeni aeHrennepaeri wabybinaapabl aHblKTay aAiCTepPiHiH ©3apa apekeTTecyi

Byrinri TaHaa WHTepHeT XeniciHiH, epekweniri — xeniHiH aknapaT pecypcTapbiHbiH 99%
Gapnblk TyTbiHyWbINapra Kon xeTimai. byn pecypcTapra KallbIKTaH KON >KeTKidyai KeniHiH kes-
KenreH pykcaT eTinmereH nanganaHyLbiCbl XXacblpblH TypAe KongaHa anagbl. >KanmnblFa Kos xeTimai
pecypcTapfa, pykcaT €eTiMereH aknaparrapgbl aHblkTay MakcatblHga Python nporpammanay
opTacblHAa <«KacTapAblH >Xeni opTacblH4afbl apekeTTecy OafbiTTapblH» aHblkTay MakcaTbliHAA
yMbIMAACTbIpbIIFaH NporpaMmmarnblk xxobara Kocbiny Keneci 2-1i cypeTTe KenTipinreH.

B¥ BriGpats Komargnan cTpoka - python main.py - u]

), 2028. Bce npaea 3aWMLEHH.

on main.pyll

Cypert 2 — OneymeTTiK Xeninepai 6akbinay nporpammachkiHa KOCbIny

OneymMeTTiK Xeninepdi ©Oakbiay nporpamMmacbiHa KOCYy apkbiibl  3-wi  cypeTTe
KepceTinreHgen 6ackapy 6eTiHe eTemis.

§ Mormropurr counansroii cem Brerracre - X

NlatentHo-cemanTiueckuil aHanus
noctos

TonHeiit akanus - seikn

TIaTEHTHO- CeMaHTHIE KT BHAMMS
KolMenTapuEs

Cnosa

MonHeiit aHanus

Ocrarosuts nonsi akanis Monyurs

Komnaexcueiii ananus

Bepryraca asag

Cypert 3 — lNporpammaHbiH 6ac Tepeseci

OrneymeTTiK Xenigeri Kkayin-katep TyablpaTblH TONTapAbl aHblKTan, AOMEHIH KeLuipin anbin
«BBEANTE AOMEH» Ma3ipi boMblHLLA JOMEHAI eHrideMi3 ae, «yCTaHOBUTbL OMeH» BaTbipMacbkIiH 6acy
apkblfbl JOMEHAI NporpaMmMaga cakTanMbl3. EHAOI ocbl AOMEH apKblSfibl XKYMbIC KacalMbl3, O YLLUIH
«HayaTb 3axBaT AaHHbIX» GaTblpMacbiH 6acy apkbinbl KayinTi ManiMeTTepai xXvHan 6actanmbls.
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YKuHanfaH gepektep caHblH «NONyYUT AaHHbIX» BaTbipMackiH 6acy apKbifbl anambl3 XoHe «MoCT»
MOTIH XO0JblHaH 4-Lli cypeTTe KenTipreHAen HaTWKEHI kepe anambl3.

bargapnamaHblH, HOTWXECI HakTbl G0Ny VYWiH OCbl NOCT XOnafbl apKbifbl KenTereH
ManiMeTTepAiH, >XMHanyblH KyTy Kepek. KaxeTTi aykbiMAbl MoniMeTTep >KWUHamnfaH COH, OCbl
MonimeTTepai Tangammbld. Tangay YWiH «nepentn K aHanm3y» OaTtbipMacbliH 6acy apkpinbl
aepektepai Tangay 6etiHe eTemis. 5-wWi cypeTTe ManiMeTTepai Tangay KepiHici KenTipinreH.

# Morwropurr counencwoli cemn Bronrakte
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domain': *world thoughts', 'from id': -34229261}, {'id': 143, 'title'
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38229261, " Ocranosus 3axear gaHHbix
'Ipmeep =
3, 'numb

Monyurs gassie
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Cypet 4 — KnHanraH «[locTt» maTiHi 6onbiHWa aknapaTTap

§ Monnopumr counansHoit et BronTakte

[6, '0.529%"a" + 0,448%"ro" + -0.345%"0n" + 0.329%"oma" + -0.158%"ma" + -0.156%"
JlaTeHTHO-CemanTECkmii sHans [SF0" + -0.144%"s70" + 0.136%"3a" + -0.116%"c" + 0.087*"rorma"'] B

TEEE [5, "0.760%"ox" + 0. " 4 -0.263%"wa” & 0.176%"oma" + -0.150%"men & —0.136%" [OMHbIA aHanMs - bk
zo" + 0.130%"0" + 0.117%"ero” + 0.083%"eMi” + 0.08

xorza"' |

[4, '-0.738%"a7o" + 0.47847C" + 0.196%"umo" + -0.114%"sa" + 0.104%"mo" + -0.103
"xaxt + -0.097+"oma" + - xe" + 0.074%"xe" + -0.057+"ee""]
Naterto-cemanTaseckmii anani3 | [3, *0.683*"ma” + -0.501%7c" + =0.404%"aro” + 0.122%"0A" + 0.076%"m0" + 0.065%"a o

KoMMenTapHEe "+ 0,056 "ecau" + -0.053%"romso” + 0.04%%"xax” + -0.038*"xomma"']
[2, '-0.538%"c" + 0. 7O" + -0.465%"a" + 0.190°"He" + -0.130%"a" + 0.101¢"z
o + -0.087% 0" & - "eTom + -0.082%"Rax" + -0.081%"s70"']

) [1, '-0.694%"se" + 0.610%"4mo" + 0.162*"sa" + 0.153*"mo" + 0.135%"apo" + 0.1194"

(2t I o7+ 0.049473a" + 0.037*"Bmmo” + 0.036*"osM"™ + 0.034%"oHa"']
[0, '0.627*"se" + 0.452+"uro" + 0.262%"sa” + 0.210°"370" + 0.196°"C" + 0.171%"m0
"+ 0.130%70R" + 0.118%"kax" + 0.117+"a" + 0.078*"0"']

e ner S e e

KomnnexcHelii aHanms.
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CypeT 5 — AnblHFaH aknapaTtTbl Tangay

§ Moruropunr coumansHoii cern BrowTakTe

[6, '-0.170*"gereit™ + -0.129*"ger” + -0.127*"aeHs" + -0.120*"paHsme” + -0.113*"n
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[1, '-0.182%"meix" + -0.152%"owrm" + -0.123*"coserciux" + -0.122*"n" + -0.120%"a

krpuca” + -0.119*"poccm” + -0.117*"mmomeit” + -0.107*"Gor" + -0.090%"mait" + 0.089

MonHeiit aqanus

OcranosnTs nenHsif aHanns

-

1

“"nmpocro™ + 0.098*"§oro™ + 0.083*"mcE"™ +
"BpeMA” + 0.083*"emE" + 0.075*"uenoser"']

KomnnekcHeiit aHanus [0, '0.820*"zTo"™ + 0.111*"ouens™ + 0.0

0.091*"moms" + 0.087*"scobme™ + 0,087
BepHyTbca Hasag

CypeT 6 — «JlaTeHTO-ceMaTU4eCKMN aHann3 KOMMeHTapueB» BaTbipMachl apKbinbl
arblHFaH KepiHic

Tankbinay. byn Tepesene Ttangay xacayablH Typi ken. «JlaTeHTo-ceMaTuyeckun aHanua

noctoB» OaTblpMacbiMEH ofieyMeTTIiK Kenigeri NocTTapAblH, KayinTi ce3dep >XMbIHTbIFbl apKbirbl,
KayinTi ic-opekeT 6afbiTblH aHblkTayFa 6onaabl. An «JlaTeHTo-cemaTU4eCcKuin aHann3 KOMeHapueB»
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fOaTbipMachl apkblibl CON MOCTTapfa XasblfiFaH KOMMEHTapuinepaiH kayinTi cesgep XWbIHTbIFbI
apkbinbl, KayinTti ic-epekeT OafbiTblH aHblkTayFa Gonagbl. Ocbl Tangay apkbifbl kayinTi ces
TipkecTepiH Taby apkbinbl, KayinTi xafqanga TypFaH agamgapabl [P agpeci apkbinbl Taybin anyfra
Gonagbl XaHe KbINMMbICTbIK iC 6ongbipmay MyMKiHAIM TyblHAanabl. Byn kepiHic 6-wbl cypeTTe
KenTipinreH.

An TonbIK Tangay acay YLWiH «NofHblA aHanm3» 6atbipMmackiH 6acambl3. byn HaTwxenep
apkbinbl agamaapabliH KaHOan KbINMbICTLIK ic-apekeTTepre Oapfanbl TypFaHbiH - angbiH-ana
Oakbinayra 6onagbl xxaHe angbliH-anbin TokTaTtyFa 6onagbl.

KopbITbiHAbI. KopbIThIHABINAW Kene, aknapaTTblk Kayincisaik Maceneci Xblil CanblH ©3€eKTi
Gonbin kene xaTkaHblH Tafbl Gip peT atan etyre 6onagbl. Hapblk 3amaHbIHAA »annaw cypaHbicka
Xayan 6epe OTbipbiN, Kayinci3 xargavnapgbl kamTamacbi3 eTy YLWiH CeHiMAi XXeHe KaKeTTi
Wwewimaepai ycbiHagpl, bipak kasipaiH e3iHae kenTereH ycbiHbicTap Tycyge. EH 6acTtbickl makcar,
Kes3-KenreH TacinMeH aknapat KayiniHiH 6actanyblH TOKTaTy XXaHe ayeckovnnapaaH Hemece 6acka
afamMaapAblH 3NeKTpoHAbI NoYTanapbl apkbinbl KyKblk Oy3yLUbInbiFbIHAH CakTayabl KaMTaMachi3 eTy.
On yuwiH ap agam 6anacbl e3iHe TWICTi aknapaT KayincisgiriMeH kamTamacbl3 eTeTiH ceHimai
aknapaTtTblK KopFay KyparnbliH TaHgaybl kepek, arHu 0i3giH nporpamma apkpinbl Aa kKayin-karepaeH
cakTayfa 6onagpl.
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BO3MOXHOCTU 3ALLUUTLI NYTEM MOHUTOPUHIA YIPO3 COLIMATIbHbBIX CETEN
B Hacmosiwee spems kaxxdbili emopoli xumersib rnaHemsl 3apeaucmpuposaH B koHmakme,
Whatsapp, Instagram, Skype, Periscope u dpyaux coyuarsnbHbix cemsix. Xyxe eceeao, coyuasbHble

cemu makxe Moaym rnocmasuma rod y2po3y 4es108e4ecKyH XU3Hb. Bo MHO2UX Crlyyasix yepes amu
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coyuarbHble cemu Moxem  pacrpocmpaHsimbCs He3aKOHHbIU 06opom  HapKomukog U
MICUXOMPOIHbIX 8ewecms, noamomy ocoboe gHumaHue criedyem ydenums U3y4YeHUro rpobriem
dosepusi K UHghopmayuu 8 supmyasibHOM fPOCcCmMpaHcmae.

lMockonbKy aHanus coyuarsbHbIX cemell — 3mo HarpaesieHue, KomopbiM 3aHUMarmcs 80
ecemM mupe, HeydusumersibHO, YmMO Cyuwecmeyem MHOXecmeo rpozspaMMm, a makxe co3l0aHue
cucmeMbl ¢ UCrornb308aHUEM si3biKa rnpoepammuposaHusi Python, komopasi aHanu3upyem meKkcmal
8 passnuyHbIX npedMemHbix obracmsix, KoOmopble Hawa obuwecmeo Hyx0aemcsi u cmapaemcs
crnedume 3a ecemM supmyaribHbiM MUpoMm. Mbi Moxxem docmudb amodl uesnu, 8Hedpus Heobxo0uMble
ana2opummbi 8 crieyuarnbHyto rnpospammy.

B uensx ebisisrieHUs u npedomepauieHusi npomugorpasHbix deticmauli 66110 paccCMOMpPEHoO
opeaaHu308amb MOHUMOPUH2 couyuarnbHbIX cemel u npedomepauwjeHue npecmyrneHud,
OpeaHu308aHHbIX 4epe3 WHmMepHem, rymem co30aHuUsi npoepaMMHO20 obecredeHuss Ons
MOHUMOpPUHa2a coyuarbHbIx cemed.

B cmambe paccmampugaromcsi 8ulbl Kubepyepo3 u Memodb! 3alumbl OM HUX, @ Makxe 8
cpede Python coszdaHa npoepamma Ornisi MOHUMOPUH2a couuarsbHbIX cemel U roKal3aHbl ee
pe3ynbmamel. Ha OCHO8aHUU MOMYyYeHHbIX pe3y/bmamog8 OH paccMompesi 803MOXHOCMb
npedomepauw,eHusi nymem 8bisierieHUsi 8UO08 y2po3.

Knrouesble criosa: KoMrbomepHasi cucmema, rpoepamma, y2po3a, coyuasibHas ceme,
UnmepHem, amaku, cemesbie IDS, xocm, obHapyxeHue amak, Python.

G.E. Zhidekulova*, A.D. Abduvalova, S.B. Bekbolatov
Taraz Regional University named after M.H. Dulati
Taraz. 7 Suleimenov St.

*e-mail: gul2006@mail.ru

OPPORTUNITY PROTECTION PUTEM MONITORING THREAT SOCIAL NETWORKS

Currently, every second inhabitant of the planet is registered in Vkontakte, Whatsapp,
Instagram, Skype, Periscope and other social networks. Worst of all, social media can also endanger
human life. In many cases, illicit trafficking in drugs and psychotropic substances can spread through
these social networks, so special attention should be paid to studying the problems of trust in
information in the virtual space.

Since social network analysis is a field that is practiced all over the world, it is not surprising
that there are many programs, as well as the creation of a system using the Python programming
language, which analyzes texts in various subject areas that our society needs and tries to monitor
the entire virtual world. We can achieve this goal by introducing the necessary algorithms into a
special program.

In order to detect and prevent illegal actions, it was considered to organize the monitoring of
social networks and the prevention of crimes organized via the Internet by creating software for
monitoring social networks.

The article discusses the types of cyber threats and methods of protection against them, as
well as a program for monitoring social networks in the Python environment and shows its results.
Based on the results obtained, he considered the possibility of prevention by identifying types of
threats.

Key words: computer system, program, threat, social network, Internet, attacks, network
IDS, host, detection of attacks, Python.

ABToOpnap Typansi manimeTTep

N'ynkn3s EreHoBHa XXunpaekynoBa — TexHuKa fbinbiMAapbiHbiH KaHaMaaTthl, «AknapaTTblk
Xynenep» kadegpacbiHblH goueHTi; M.X. [ynatun atbiHAarbl Tapas eHipnik yHuBepcuTeTi,
KasakcTaH; gul2006@mail.ru; ORCID: 0000-0002-6962-2188;

AnHyp [)xymabaeBHa AbayBanoBa — TEXHUKA FbilbIMAAPbIHbIH KaHanAAaThl, «AKnapaTTbiK
Xyrenep» kKadpegpacbiHbiH, goueHTi; M.X. Odynatu atbiHAafbl Tapas eHipnik yHuBepcuTteTi,
abduvalova_ad@mail.ru; ORCID: 0000-0002-4683-7821;

Camar Bepukynbl BekbomnaTtoB — TexHuKa fbifbiIMAAPbIHbIH MarncTpi, «AknapaTTbIK
Xynenep» kadeapacblHblH ara okbITywbickl; M. X. lynaTtn aTbiHAarbl Tapas eHipnik yHuBepcuTeTi,
KasakcTaH; sake929224@gmail.com; ORCID: 0000-0002-6127-5249.

ISSN: 2788-7995 Becrnuk yHusepcurera [llakapuma. Texunueckue nayku Ne 1(9) 2023 35


mailto:gul2006@mail.ru
mailto:gul2006@mail.ru
mailto:abduvalova_ad@mail.ru
mailto:sake929224@gmail.com

CBepeHua o6 aBTopax

FN'ynkus EreHoBHa )Kw.quynOBa* — KaHOMpaT TexHUMYEeCKUX Hayk, AoueHT Kadpenpbl
«MHgopMaLMOHHbIE CUCTEMBI» TapascKoro perMoHanbHoro yHmsepcuteta umeHn M.X. Oynatn,
KasaxctaH; gul2006 @mail.ru; ORCID: 0000-0002-6962-2188;

AnHyp [xymabaeBHa AGayBanoBa — KaHAMAAT TEXHUYECKUX HayK, OOLEHT Kadbeapbl
«UMH(popmaumnoHHbIe cucTeMbl» TapascKoro pervoHanbHoro yHusepcuteta nmeHn M.X. Odynatw,
KasaxcrtaH; abduvalova_ad@mail.ru; ORCID: 0000-0002-4683-7821;

Camar bBbepukynbl bekbonatoB - wMaructp, cTapwuin npenogaeaTens kadenpbl
«MHgopMaLMOHHbIE CUCTEMBI» TapascKoro perMoHanbHoro yHmsepcuteta umeHn M.X. Oynatw,
KasaxcTaH;sake929224@gmail.com; ORCID: 0000-0002-6127-5249.

Information about authors

Gulkiz Zhidekulova — candidate of technical sciences, associate professor Department of
Information Systems, Taraz Regional University named after M.Kh. Dulaty, Taraz, Kazakhstan;
gul2006 @mail.ru; ORCID: 0000-0002-6962-2188;

Ainur Abduvalova — candidate of technical sciences, associate professor Department of
Information Systems, Taraz Regional University named after M.Kh. Dulaty, Taraz, Kazakhstan;
abduvalova_ad@mail.ru; ORCID: 0000-0002-4683-7821;

Samat Bekbolatov — Master of Technical Sciences Department of Information Systems,
Taraz Regional University named after M.Kh. Dulaty, Taraz, Kazakhstan; sake929224@gmail.com;
ORCID: 0000-0002-6127-5249.

Mamepuan 25.03.2023 x. 6acnara mycmi.

DOI: 10.53360/2788-7995-2023-1(9)-5
FTAXP: 65.63.33

. MaxuT, H.C. MawaHoBa, J1.I'. KyapeHoBa*
C. CendynnuH atbiHaarbl Kasak arpoTexHukanblk 3epTTey YHUBEPCUTETI
010000 KasakctaH Pecnybnukacbl, AcTaHa kanachl, XXeHic gaHfbinbl 62
“e-mail: kudrenova99@bk.ru

CYTKbIWKbINAbI CYT OHIMAEPIHE T¥TbIHYLWbIJTAPAbIH KAJIAYbIH BAFAIAY

AHOamna: byn makana aknapam arny adicmepiHiH 6ipi pemiHOe cayanHama Xxypeizy apKbisibl
awblraH cym eHimOepiHe, aman almkaHOa Uo2ypmKa XalbIKmbIH KaXemmiflikmepiH, KanaybiH
aHblKmay macesnenepiHe apHanfaH. 3epmmeynep weHbepiHOe cypaHbiCKa KambICMbI CypakmapObl
KeHiHeH KammumbiH 20  KypbiibIMObIK — CypakmaH mypambiH cayarnHama  93iprieHin,
https://docs.google.com/forms nnamgopmackiHa opHanacmeipbiniObl XOHE cayalnHamara Xxayarl
bepyuwinepae cinmeme xibepindi (cypakka xayan 6epy miHOemmi 6onbin mabbinadsi), toaypm
myprniepi, kenemi xsHe eHOIpywinepi 6olibiIHWa mymbiHyuwblnapObiH KanayblH aHbiKmay, coHoal-aK
cambin arny Xuifiei xeHe mymbIHyWbINapobiH WhiFapbiiiameiH UogypmmapdbiH acCopmMuUMeHmMIHe
KambiHacbl b6eneineHdi. CayanHamara KP 6apnbik eHipnepiHeH 100 adam KambiCcmel.
CypakmapObiH pemminiai fioeukara cealikec kenedi, cypakmapdbiH mopmibi pecrioHOeHmMmMmIH
benceHdi cayanHamacbkiHa biKnan emedi. 3epmmey cayanHamacbl ascbiHOa 3epmmeyoiH
cunammamarbik 8dici KondaHbiObl, pecrioHdeHmmepdiH cayasiHamanapbiHbiH depekmepi
eHOern0i, xyteneHOi xoHe Quaspamma, kecmesep mypiHoe ycbiHbindbl. CayanHamaHbiH HOMUXXECH,
tocypmka cypaHbiC b6ap xoHe Heei3iHeH monmbipfbiumapbl bap to2ypmmapfra apmbiKWbIIbIK
6epinedi. Moaypmmel maHdaydbiH Hezisei kpumepulinepi Kypambi 6010b1, 6y adamdapdbiH aF3ara
eH naudarnbl maramOapObl MymbiHyFa KbI3bIFyWbIrblfbliH Kepcemedi, xannbl adamoap
pyHKyUOHandbl Kacuemmepi 6ap to2ypmmapObl Xakcbl Kepedi, ocbiFaH 6alnaHbicmbl Uoaypm
6HOIpy Hapbifbl bipmiHOen keHelin, mymbiHyWblnapObiH Xasrbl maramra 0e2eH Kbi3blfyWbIbIfbIH
apmmabipaodkbil.

TyliH ce30ep: cayanHama, Uocypm, auwbimbliFaH cym ©HimMOepi, yHKUUOHaN0bl
maramoap, Kocrnanap
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Kipicne

MemnekeTTik MaHbI3bl 6ap 6acTbl MiHOeTTepAiH Gipi — XanbIKTblH A€HCaYMbIFbIH cakTay. Kes-
KenreH MemsiekeT 9KOHOMUKaCbIHbIH MaHbI3[bl carnachl peTiHOe arpoeHepKacinTiK KelweHai caHamn
anambi3. KaszakcTaHHbIH arpapnblk-eHepkacinTik keweH (AGK) kasipri Tanga gamyabiH, 6acTtankbl
caTtbiCblHAA TYP, OHOAFbI XKETEKLUI pen ayblfwapyalbibiFbiHa TUecini [1].

KasakcTaHga kaHa mMamanfaHAbIpblifaH Tamak eHiMAepiH eHAipy XbingdaH XbliFa ©3eKTi
6ona Tycyae:

— FbINbIMU Heri3aenreH peuenTypanblk KypamHblH 60rybl;

— Keneci Ton TyTbIHyLWbINapblHa barbiTTanfFan: 6ananap, XykTi xaHe 6ana emi3eTiH anengep,
KapT agamaap, cnopTLbinap, akcTpemanabl MaMmaH ekingepi;

— 3USHAblI 6HAIpIC OpblHAAPbIHAA >KYMbIC iCTEWTIH, 3Konoruanblk npobnemanapbl 6ap
aydaHga TypaTbiH XaHe Kenbip aypynapra 6erim Hemece kasipri TaHga 3usiH Kepin XaTkaHgap YLiH
[2, 3].

BipikkeH ¥nTTap ¥MbiMbIHbIH A3bIK-TYMiK X8He aybinwapyatbinsik yibiMel (PAO) (FAO —
Food and agriculture organization) arpapnblk 6U3HeC MHBECTULMANBIK OpTanbifbl capaniublifiapbliHbIH
nikipiHwe: «CyT wapyawbbifblH JaMbITy CTPATErNACbIH 93iprney XaHe icke acblpy, CyT eHaey
KoCinopbliHAAPbIHbIH, LUKXKI3aT 6a3acblH XakcapTyFa, XanblKTbiH Xannamn XeHe MaMaH4aH4blpbiFaH
TamakTaHybl YLWiH, TOMblK KaHObl CYT ©HiMAepiH any YyWwiH opTypni aybifiwapyalbinblK
YXaHyapnapblHbIH, CYTiH NanganaHygbl apTTbipyFa MyMKIHAIK 6epegi» [4].

3epTTey HbiCaHbl MeH aaicTepi

blkTumMan TyTbIHYyLWbINApAbIH, HErisri kanaynapbiMeH angbliH ana 3epgeney mMakcatbiHaa
KasakctaH TypfblHOApbiHA MAapKETUMHITIK OHMNaWH-cayanHama »ypridingi. 3epTTeyadiH Makcarbl:
alWbITbIFaH CyT eHiMaepi GoMbiHWa TYTbIHYLWbINAPAbIH Kanaybl, onapablH TapTbiIMAbIbIFbl MEH
nanganbinblfbiH @HbIKTAUTBLIH HEri3ri hakTopnap Typansl XaHe caTtbin anyablH, Herisri pbakropnapsl,
albITbIfIFAH CYT OHIMAEPiHIH, NanganbinbiFbl Typanbl OinimMaepi )XeHe allbITbIIFaH CYT eHIMAEpPiHiH
XaHa TyprepiH ogaH opi 3epTTey >XoHe a3iprney OoMblHLWA YCbIHbICTApAbl KOPbITbIHAbINAY.
CayanHamara KP 6apnbik eHipnepiHeH 100 agam kaTbicTbl. Bipak, Herisiri pecnongeHtTep C.
CendynnuH aTbiHAafbl Kasak arpoTexHukanblk 3epTTey YHUMBEPCUTETIHIH, «Tamak XeHe kanTta
eHaey eHAipicTepiHiH TeXHONOrnAckl» KadeapachiHblH MPOECCopPIibIK-OKbITYLUbINAP KypaMbl XaHe
OKy YpAaiciHae XypreH ctygeHTTep 6onasbl.

20 kypbINbIMABIK CypakTaH TypaTblH cayanHama asipnieHin, https://docs.google.com/forms
nnatcopmMacbiHa OpHanacTbIpbIfAbl XeHe cayanHamara xayan 6epyuwinepre cinteme xibepingi.
OHnanH cayanHama Keneci cypaktapaaH XaHe xayan TypnepiHeH Typabl (1 kecte):

1 kecte — Cypakrap MeH xayan Typnepi

Ne Cypakrap Kayan Typnepi
2 3
1 KbIHbICBIHbI3Abl KOPCETIH3: Epkek
onen
2 YKacblHpI3abl KOpCeTiHi3: 15 xacka gemniH
16-20 xac
21-30 xac
31-45 xac

46 xac xeHe ofaH ga Ken
AxkMona obnbichl

AxTebe obnbICbl

AnmaTtbl 06MbIChI

ATbipay 06nbIChl

Weirbic KasakcTaH 0bnbIChI
YKambbin obnbichl

BaTtbic KazakcTaH obnbichl
KaparaHabl 06nbIChbl
KocTtaHaw obnbicbl
Kbl3blnopaa o6nbichl
MaHsfbicTay obnbichbl
MaBnogap ob6rnbIChI
ContycTik KasakcTaH obnbicbl
TypkicTaH obrbIChbI

©3 xxayalblHpI3;

3 Kan aimakTaH eKkeHiHi3ai KepceTiHia:

N N N N N R N A S VAN
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CisniH aneymeTTik AopexeHis:

OKyLLbl
CTyOEHT

XXYMbIC XacaiMblH
3eHeTKep
XYMbICCbI3

Kasipri yakbITTa ci3fiH TabbIC AeHreniHi3:

TOMEH
opraiia
opTallaaaH Xofapbl
KoFapsbl
TYPaKThbl TabbIC XOK

Ci3 cyT eHimaepiH caTbin anacbl3 6a?

s
Kok

Ci3 cyT eHimaepiHeH He TYTbIHacCbI3?

Cyt

AnpaH

Kanmak
WorypT
PsxeHka
MpocTtokBalua
©3 xxayabblHpI3;

BalbITbinNFaH NOrypTThIH 83iprieyiHe Kanan Kapancolis?

OH, (xakcbl)
Tepic (>kamaH)

Ci3 kaHOan MakcaTtTa norypT caTbin anacbi3?

XKEHiN Taram peTiHae
AveTaHbl cakTay YLiH
MMMYHUTETTI cakTay yLiH
Tamak peTiHge

10

Ci3 norypTTbl KaHLWAMNbIKTbI Wi caTbin anacbi3?

KyH canbIH

AnTtacblHa 1-3 peT
AnbiHa GipHelle peT
Cupek

MeH catbin anmanMblH

11

Cis ageTTe orypTThl KariaaH caTtbin anacbi3?

NN N N A N N N N R A N N A NN NN

'MnepmapkeTTepae
Kagamablk Kon xeTiMAainik
AyKeHaepiHge
OKOHOM-KNacc gykeHaepiHge
MeH caTtbin anMarMbliH

12

I7IorypTTb|H 08MiH TaHOaraH4a e3 KanayblHbI3abl
KepCeTiHi3:

KocnanapmeH

Kocnacebli3

XapmanapmeH

XeMic KocnanapbiMeH

OpMaH XUAeKTepi

Xabawbl eCeTiH XXeMic-Knaekrep
©3 xayabblHpI3:

13

MaiabiH kaHaan Mmaccanblk yreciMeH norypT catbin
anacbi3?

AN A N N NN AN

0,5% peniH marncbI3
YKapteinan manbl 0,5% - gaH
2,7-re geniH

2,7% opaH ga ken

14

KanTamaga ci3 kaHgan menwepge UorypTt catbin
anacbI3?

100 r

120-150r
125-250 r
290-330r

©3 ayabblHpI3:

15

Cis kaHOan kanTamaga NorypTTbl caTbin anfbiHbI3
keneni?

Mnactukanblk cTakaHaap
Mnactukanelk 6eTenkenep
«Tetpa NMak» (kapToH KanTama)
MonuatuneH nakeTTep

©3 ayabblHpI3:

16

Cis kaHOaun norypT eHaipyLUinepiH TaHaancoI3?

ANANANANA N VNN N N N NN AN

(\

KasakctaHablk eHAipyLlinep
Pecennik engipywiinep
baTbIC engepiHib eHgipyLi
KacinopblHAapsbl

MaHpbI13abl emec
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1 2 3

17 | VorypT TaHnay 6apbiCbiHAa Here Hasap ayaapachia? Kypambl
eHAipyLUi
Barachbl
Kkantama TypiHe
18 Ci3 norypTTbiH KypamblHa XaHe cakTay Mep3imiHe Ha3ap Us
aygapachi3 6a? YKok
19 | Cis norypTTblH KaHAam cakray MepsiMiH TaH4ancoI3? 1-2 anTa

2 antagaH ken

Cakray mep3simi ken

JocTap, TaHblcTapAblH, Nikipnepi
BAK-Tafbl )xapHama
TybICTapAblH Nikiprepi

ap Typni guryctaumsanap

©3 xayaOblHpI3:

20 HeHiH acepiHeH, Ci3 eHiIMHIH XaHa TypiH kepyre
JanblHCbI3?

AN NN N YA YN NA N NN N NN

Cypakka xayan ©Oepy MiHOeTTi Oonbin Tabbinagbl. CayanHama HeTwkenepi Google
dopmagarbl «Kayantap» OenimiHOe HerisgenreH auarpammanap HakTbl yakblT pexumiHae
XaHapTbinbin oTbipbinabl. AnbiHFaH HaTuxkenep Microsoft Excel KocbIMIWAChIHbIH, aHanUTUKanbIK
Kypangapbl (KipikTipinreH ¢yHKUMANap, >XUbIHTBIK ecen, OepekTep KecTeci, rpadukrep MeH
anarpamMmmanap) apKbiiibl CTaTUCTUKANbIK aHanm3 Xyprisingi.

Cayga acCOpTUMEHTIHIH,  KYpbINbIMbIHBIH, - TYThIHYLIbINAPAbIH, CypaHbICbiHA Kanan acep
eTeTiHiH 6aFranay mMakcaTbiHAa, 6i3 OHNanH cayanHama aAici apKbifibl NOrypT TYpiHAEr albITbiFaH
CYT eHimAaepiHe KaTbICTbl TYTbIHYLUbINAPAbIH KanayblH 3epTTeaik.

CayanHama agici apkbinbl TEKCepydiH, MakcaThbl:

— MOrypTKa CypaHbICTbl aHbIKTay;

— WOrypTTbiH TYypiHEe, KenemiHe >aHe eHgipywiciHe ©0annaHbICTbl TYThIHYLWbINApPAbIH
KanayblH aHbIKTay;

— MOrypT caTbin anyablH XWiniriH aHbIKTay;

— TYTbIHYWbINApAbIH 6HAipINeTiH NorypT acCCOPTUMEHTIHE KaTblHACbIH aHbIKTay.

HaTuxenep xaHe onapAbl Tankbinay

CayanHamaHbl Tangay HaTwkenepi 6ombiHLLA XXayan 6epyLui pecnoHAEeHTTEp XacblHa kapau
Kenecigen Tontapra 6eniHai (2 kecte).

2 kecTe — PecnoHaeHTTepAaiH Xachl

Ne Kac CaH %
1 15 acka geniH —
2 16-20 »xac 29
3 21-30 »xac 47
4 31-45 xac 11
5 46 xac xaHe oaH aa ken 13

WorypTThl eH 6encenai catbin anywbinap petiHae 21-30 xac (47%) xoaHe 16-20 xac (29%)
TYTbIHYLWbINapbl ekeHairi ganengenai. 21-30 xac apanbiFbiHaarbl xactap Oyrinae Xui kesgeceTiH
YyakbITTbIH, XeTicneywwiniri cebebiHeH norypTTbl «Tickebacap» peTiHAe nanganaHagbi.

OHbIMEH KoCca, MOorypTThl caTbIn any XeHe TYTbIHY XWiniri Typanbl Kbi3blKTbl cypakTapAblH 6ipi
TyblHAAAb!, aknapat 3-WWi KkecTeae KenTipinreH.

3 kecte — MorypTTbl caTbin any XaHe TYTbIHY XMiniri

No KongaHry xwiniri CaHbl %
1 KyH caiblH 5
2 AnTtacbkliHa 1-3 pet 35
3 | AiblHa GipHelle peT 26
4 Cupek 30
5 Myngem caTbin anmanMblH 1
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CayanHamara xayan 6epyLui pecnoHaeHTTepaiH 35%-bl MorypTThl antacbkiHa 1-3 peT, an 5%-
bl faHa KYHAENIKTi TYThIHaTbIHbI aHbIKTanabl. MorypTTel KyH caibiH (5%), aibiHa GipHelue peT (26%)
TyTbiHaTbIHAAP 6ap xaHe norypTTbl cupek (30%) TyTbiHaTbIHAAP, COHA4AN-aK OHbl MyrAeM caTbin
anmanteiHaap (1%) oa 6ap.

PecnoHgeHTTepre KowFaH cypaktapdpld Oipi — MOrypT kocnanapbiHa apTbiKWbIfblk 6epy
Maceneci 6onabl, OHbIH, HOTWXKENEpI 1-LWi CypeTTe KepceTinreH

YKabaribl xemic- Bapnbifbl_Kes-kenreH
Xunaekrep % Tanramra
2% 1%

OpwmaH xuagektepi
10%
KocnanapmeH
18%

YKewmic )
TONTbIPFbILLTAPLIM DaHpi
P P nakelngapme
2 10%
45%

1 cypeT — MorypT kocnanapbiHa apThIKLbINbIK 6epy

TyTbIHYLWWbINAP XXeMiCNeH TONTbIPbINFaH NorypTTapra apTbiKWbinbik 6epai. Kypambl 6oMbiHLWa
NOrypTTbiH, apTbIKWLIIbIKTAPbIH 3€PTTErEH COTTE, allbIThbifiFAH CYT OHIMAEPiH TYTbIHYLWbINApAbIH
84%-bl kocnanbl, an 13%-bl KOCnacki3 Ta3a MOrypTka apTbiKWbIbIK 6epreHi kepceTinreH. EkiHLwi
XX8He YLWiHLWIi opblHAapAbl CONKeciHWe AaHAI aHe opMaH Xugek noryptrapsl (10%) nenengi. An
caTbin anywbinapabiy 2% -bl xkabanbl XeMiCTep MEH XUAeKTepAi TaHAaFaHblH atan eTy Kepexk.

«MorypTTapgbl TaHgaydarbl cana Kputepunnepi XeHe Herisri MoTUB» cayariHaMachbliHbIH
HaTWXKenepi 2-1i cypeTTe KepCeTinreH.

60

50

40 ® Kypambl
30 ¥ OHpipyLi
20 Barachbl

10

KanTay xaHe opay Typi
0

2 cypeT — VorypT TaHaayaafbl TYThiHyLIbINapabH kanaybl, %

WorypT TaHaay kesinaeri peCnoHaeHTTepAIH Hasap ayaapaThiH Heriari Kputepuii-Kkypambl
(57%). Conpgan-ak, TyTbiHywWwbINapablH 21%-Ha 6afa kputepwuii, cayanHamara kKaTbiCKaHOAapAbIH
13%-Ha Tayap eHaipyLuici, an pecnoHaeHTTepaiH Tek 5%-Ha NorypTThbl TaHaay KesiHae kantTama MeH
KkanTay Typi MaHbI34bl EKeHiH KepCceTTi.

3-wi cypeTTe TyThiHyWbINAP YLWIiH KaXeTTi CyT eHiMaepiH kantay Typnepi Typanbl
cayanHama gepekTepi KepceTinreH.

40

40 H MnacTukanelk cTakaH
30
30 23 E [nacTtukanbik
GeTenkenep
20

"Tetpa Mak" (kapToH

KanTamachl)
10
MnacTrkanbik TEpMUSATbIK

Tbifbl3garblll NakeTTep

0

3 cypeT — |7|OprT KantamMacblHbIH TYpiH TaHdaraHda TYTbiHYyWbINapdblH Kanaybl, %
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KentereH TyTbiHyLWbINap noryptrapabl nnactukanblk ctakaHga (40%) xeHe «Tetpa lMak»
(kapToH kantamaga) (30%) caTtbin anagpl. OcbifaH KkaparaHda, nnacTuKanblk CTakaHFa eHgipinreH
©HiM TYTbIHyLbINAp YLWiH 3proHoMuKanblk 6onbin Tabbinagwl.[5]

KantamaHblH, KenemiHe 6GannaHbICTbl TYTbIHYLWbIIAPAbIH KanayblHbIH  KypblibiMbl - 4-LUi
CypeTTe KepCeTifireH.

900 r 400-450 r

1 nuT|
1% P _\ / 1%

290-330 r/

13%

100 r

125-250 1 31%

18%

120-150 r
35%

4 cypeT — KantamaHblH MerwepiHe 6annaHbiCTbl TYThIHYLWbINApAbIH Kanay KypbinbiMbl, %

OnarpammagaH 6ankaraHbiMbI3gan, caTtbin anywblinapabiH 35%-bl norypttbl 120-150 rpamm
nakeTTe, eKiHLWIi opblHA acaTtbin anywsinapasiy, 31%-bl 100 rpammMablK kKanTamaga caTbin anaTbiHbl
aHbIKTangbl.

3epTTey asicblHOa XYPri3inreH cayanHama TYTbIHYLWbIHbIH Kas3ipri yakblTTarbl HapbiKTa
OEeHcaynblkka nanganbl TaMakTaHy YWiH >kaHa OanbITbliFaH eHiMAi CblHaMm Keprici KeneTiHiH
KepceTen,i.

Keneci cypak norypT eHiMaepiHiH eHaipywinepi Typanbl 6ongbl. Kes-kenreH komnaHmsi e3
OHIMAEpPiHIH KeH acCOpPTUMEHTIH >XacakTayfa Tbipblcadbl, ananga, caTtbin anbiHaTblH TayapablH
apaanbiM Tasa api 6anfbiH 6onFaHbIHA KO3 XeTKi3y YLUIH, a3blK-TYMiK caTbin any KesiHge XeprinikTi
eHAipyLinepre apTbIKWbINbIK 6epreH XeH gereH nikip kanbintackaH. 5-wi cypeTTeri anarpammagaH
pecnoHAeHTTepAiH Kenwiniri, HakTbl antcak 57%-bl Ka3akCTaHAbIK eHAipyLlinepre apTblKWbIbIK
GepeTiHiH, 10%-bl pecennik eHaipywinepain eHimaepiH caTbin anaTtbiHbiH, 5%-bl 6aTbiC enaepiHib
eHAipyLinepiHe apTbIKWbIbIK 6epeTiHiH, an 28%-bl eHiMAI TaHaayaAa eHaipyLwi MaHbI3gbl eMec aen
ayan 6epreHiH aHbikTayFa 6onagabl.

= KazakcTaHAablK eHaipyLinep
Pecewnik eHaipywinep
BaTbic engepiHiH eHAIpYLLI KacinopbiHAAPbI

= MaHpI3abl emec

5 cypeT — ©OHgipyweneri pecnoHaeHTTepAiH kanaybl

Keneci pette, norypT caTtbin anfaHga, OHblH Kypambl, eHAipywici, TayapablH ©aracel,
KanTama )xeHe opay Typi CUSKTbI kepceTKilTepi 6orbIHIWa TaHaay Typarnbl Macene TybliHAaabl. 6-1bl
CcypeTTe KenTipinreH rpacdukTeH pecnoHaeHTTepaiH kenwiniri, atan kepcetkeHae 59%-bl OHIMHIH
KypamMmbiHa Hasap aygapfaHblH kepyre 6onagbl, pecnoHaeHTTepaiH 22%-bl yLWiH TayapabiH, 6aracel,
an 14%-bl yLWiH eHiM eHAIPYLWICiHIH eH MaHbI3[bl EKEHIH KepceTTi, an Tek 5%-biHa NorypT catbin any
KesiHae kanTama MeH opay TypiHiH MaHbI34bl EKEeHiH Kepyre 6onaabl.
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= Kypambl
= ©OHaipyLUi
TayapablH 6afacbl

B KanTtay aHe opay Typi

6 cypeT — MorypT caTkin any KesiHae TYTbIHyLbINapabIH TaHaaybl

WorypTTbl TaHgay KesiHae Kypambl MeH >kapamabinblK — MepsiMiHe  KaTbICTbl
apTbIKWbINbIKTapAbl 3epTTey Kerneci cypakka xayan anbl, ofFaH kaTbicywbinapablH 95%-bl Hasap
ayaapaTtbiHbiH, an 5%-bl MOrypTThl TaH4ay KesiHOe Kypambl MEH XXapaMabinblk Mep3iMiHe Hasap
ayAapMauTbiHbIH anTTbl (epeKTep 7-LWi CypeTTe KepceTinreH).

100
90
80
70
60
50
40
30
20
10 Kok

0

7 cypeT — Kypambl MeH cakTay mep3imi Typanb! 6inim

CayanHamaHblH KOPbITbIHABI Cypafbl  peTiHae« WMorypTTel TaHgay KesiHoe kanaaii
XapaMabirblk Mep3iMi 6acLubInbIkka anbiHagbl ?» gereH cypak 6ongpl. COHbIMEH, pECNOHAEHTTEPAIH,
77%-bl caktay Mep3iMmi 1-2 anTaHbl KypanTblH nMorypTTapabl, 15%-bl cakray mep3imi 2 antagaH
actaM YyakbITTbl KypauTblH, TeKk 8%-bl cakTay Mep3iMi y3arblp-aKk Moryptrapibl TaHOauTblHbIH
KepceTTi (aepekTep 8-Li cypeTTe KepCeTinreH).

®m1-2 anTa
B 2 anTagaH acTam

¥aa¥ MepaiMmal cakTay

8 cypeT — MorypT caTbin any KesiHae caktay Mep3iMmi

KopbITbIHAbI

OTKi3inreH cayanHamaHblH HaTWXKeNepi Kasipri yakpiTTa XanblKTblH 6enceHgi ekeHgiriH
Garanayra MyMKiHAIK 6epegi. bi3 6anbiTbinFaH NOrypTThl a3ipney 6onbiHWa KoCbIMLLA 3epTTeynep
XKyprisin kaTkaHAblKTaH, cayanHamaHblH, Herisri MakcaTbl — NOrypT eHiMaepiHe cypaHbICTbl aHbIKTar,
OHAIpINreH NorypT copTTapbiHa TYTbIHYLWbIIAPAbIH KanayblH aHblkTay. TyThIHYLWbINap4AaH anbiHFaH
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AepeKTepre cyneHe OTbIpbIM,eHiM TYTbIHYLUbINapPbIHbIH PYHKUMOHaNAbl kacnettepi 6ap noryptrapra
apTbIKWbIbIK 6epeTiHiH, MOrypT eHAipyre apHanfaH Hapblk TypakTbl TYpAe KEHENIN Kene XaTKaHbIH,
TYTbIHYWbINapAblH, 6anbITbiNFaH XaHe (PyHKUMOHaNAbl TaramMmaapra AereH Kbl3bIfyLbinblfbl apTbin
Kene aTkaHblH TyCiHyre MyMKiHAiK ©epai. Bbyn Typfbiaga GanbiTbinFaH Tarampapgbl, acipece
NOrypTThl 33ipriey aHe eHAipy cTpaTerusnblk MaHbl34bl XXoHe e3€ekTi MiHAET 6onbin Tabbinagbl.
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OLIEHKA NMOTPEBUTENbLCKUX NMPEOMNOYTEHUN B KNCITOMOJIOYHbIX MPOOYKTAX
LaHHass cmambs nocesiuweHa esoripocam onpedesnieHus nompebHocmed, npedrnoymeHul
HacerieHusi 8 KUCIOMOJIOYHbIX NpodyKkmax, 8 YyacmHocmu toaypme, rymeM aHKemuposaHusi Kak

00HO20 U3 MemoQ0o8 nosly4eHuUs uHopmauuu. B pamkax uccrnedosaHul bbi paspabomaH orpoc,
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cocmoswul u3 20 cmpykmypupo8aHHbIX 80I1POCO8, 0X8ambi8aroUUX WUPOKUU CrieKmp 80ripocos,
cesi3aHHbIX €O cripocom, u https://docs.google.com/forms b6bina pa3meweHa Ha rinamegopme U
omrpasrnieHa CcChblfika pecrioH0eHmam orpoca (omeem Ha 80rpoc sengemcsi 0bsi3amesibHbIM),
ycmaHoesieHo  onpedenieHue  npednoymeHuli  nompebumenet no eudam, obbemy U
rnpoussodumerisaM (o2ypmos, a makxe 4yacmoma [OKyrnoK U omHoweHue rnompebumenel K
accopmumMeHmy 8bliryckaembix loaypmos. B onpoce npuHsnu ydacmue 100 yenoeek u3 ecex
peauoHoe PK. [NocrnedosameribHOCMb 80MPOCO8 coomeemcmeayem Jio2uke, MopsidoK 80rnpocos
criocobcmeyem akmueHOMY oripocy pecrioH0eHma. B pamkax aHkemuposaHusi uccriedosaHus bbir
ucrionib308aH ornucamesibHbll Memod uccriedogaHusi, obpabomaHbl, cucmemMamu3upo8aHsbl
OaHHble aHKem pecrioHOeHmMoe8 U rnpedcmaesieHbl 8 gude duazpamm, mabnuy. Pesynbmamsi
ornpoca rokKasblearom, 4mo cyuecmeyem crpoc Ha Uo2ypm, U 8 OCHOBHOM [pedrnoymeHue
omOaemcs doz2ypmam ¢ HanonHumensamu. OCHOBHbIMU KpumepusiMu ebibopa loaypma 6binu
cocmas, Ymo ceudemersiscmayem O 3auHmepecosaHHocmu modeli 8 nompebneHuu Hauboree
rnonesHbix O opaaHusma npodykmos, 8 ueriom modu npedrnodyumarom o2ypmbl C
QYHKUUOHabHBIMU cgolicmeamMu, 8 C853U, C YeM PbIHOK npou3sodcmea liocypma rnocmerneHHo
pacwupsiemcs, nosbiwasi uHmepec nompebumerneu K nuwie 8 Uesiom.

Knrouyeeble cnoea: aHkemuposaHue,  (io2ypm,  KUC/IOMOJIOYHblE  MPOOYKMbl,
yHKUUOHarbHbIEe rpodykmel, dobasku
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010000 Republic of Kazakhstan, Astana, 62 Pobedy Avenue
*e-mail: kudrenova99@bk.ru

EVALUATION OF CONSUMER PREFERENCES IN FERMENTED MILK PRODUCTS

This article is devoted to the issues of determining the needs and preferences of the
population in fermented dairy products, in particular yogurt, by means of a questionnaire as one of
the methods of obtaining information. As part of the research, a survey was developed consisting of
20 structured questions covering a wide range of issues related to demand, and
https://docs.google.com/forms a link was posted on the platform and sent to the survey respondents
(the answer to the question is mandatory), the definition of consumer preferences by type, volume
and producers of yoghurts, as well as the frequency of purchases and the attitude of consumers was
established to the range of manufactured yogurts. 100 people from all regions of the Republic of
Kazakhstan took part in the survey. The sequence of questions corresponds to logic, the order of
guestions contributes to an active survey of the respondent. As part of the survey, a descriptive
research method was used, data from respondents' questionnaires were processed, systematized
and presented in the form of diagrams and tables. The survey results show that there is a demand
for yogurt, and mostly preference is given to yogurt with fillers. The main criteria for choosing yogurt
were the composition, which indicates that people are interested in consuming the most useful
products for the body, in general, people prefer yogurts with functional properties, and therefore the
yogurt production market is gradually expanding, increasing consumer interest in food in general.

Key words: questionnaire, yogurt, fermented milk products, functional products, additives
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TOTEHLLE XAFOAUNAP KE3IHOE A3bIK-TYJIIKNEH KAMTAMACHI3 ETY

AHOamna: Makanada memeHuwe xardal Ke3iHOe xalblKmbl a3biK-mYJliKneH KaMmamachi3
emy, AfHU memeHuwe xardali bornraH aliMakmarbl XalblKmblH KaxemminikmepiHe colkec Kery
MakcambiHOa a3blK-MmyJsliKNeH Kammamachki3 emy wapasiapbl XoHe onapdbl 6eny npuHyunmepi
KapacmablipbiriFaH. A3biK- MYk KeMeaiHiH eki mypiHe cunammama 6epindi — Kbicka Mep3imOi oHe
y3akK mep3simai, bipHewe KyH Hemece arnnmadaH (Kbicka mep3imOi) bipHewe alira Hemece Xbinra deliH
(y3aK mep3imoi).

A3bIK-myriikke KoUbllambIH Hezisai mananmap cunammarsnfaH, 0napObiH Heziainepi:
Xblridam yrnecmipyae Konalinbl xaHe natidanaHyra xapamobl, KarnopusisibiKk mananmapfra cal XoHe
con aumak 6oubiHwa natdanaHbinameliH OGacmyprii mymbiHbIMFa CoUKeC KesremiH, Kypoersi
OalbiHOayckl3 mymbiHbIMFa OalibiH 6071ybl XoHe macbiMandayra, cakmayra xapamobl, KyHObIbIK
KambIHacbkIHbIH muiMOi 6051y wapmabl. 3apdan WeKKeH XasblK YWiH a3blK-myrliK KOPXKbIHbIHbIH mere-
meHOiaiHe, MakKpO-XXoHE MUKPO3/IEMEHMMIK KypaMsa ColKecmik KaxxemminigiHe MoH 6epirnoi.

TemeHwe xarQatinap ke3iHOe xarnbiKmbiH mipwiniaiH KamMmamachi3 emy yWwiH aca MaHbi30bi
cyObiH canacbiH bakbinayra epekwe Ha3ap aydapbiniObl. TackiManday, cakmay, mapamy xoHe
mapamyO0bl ylubiMOacmsIpy ripouecmepiHe KoUblnambiH Kayirnci3Oik mananmapbl cunammarfaH.
KaliHamy, cy3y, xumusnbik 0e3uHgbekuusnay cuskmel cyObi eHOey MeH ma3sapmyObiH MYMKIH
adicmepi, coHOal-aK OHblI pe3depsyapda cakmay odicmepi ycCbiHbiniFaH. Kanbinmsl emip cypy
Ke3eHiHOe xaHe memeHuwe xarlatida cyObl natidanaHy HopMmarnapbiHbIH mananmapb! bepinzeH

TyliH ce3dep: TemeHuwe xardal, a3blK-myrliK XoHe Cy Kaxemminiai, cyMeH KamMmamachl3
emy, cy canacbiH bakbinay, yrnecmipy.
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TeTeHLUe XaFgannap KesiHae Herisri asblK-TyniK XXapaeMiHiH eki Typi 6ap.

Kbicka mep3imai xapaem. Kbicka Mep3iMai asblK-TYNIKNEH KaMTamachbl3 €Ty KaKeTTifiri
KeHeTTeH GonFaH anaTTbl Xarfgannapra TeH. Onap cy TacKblHbl, XXep CiNKiHici, Jaybin, KyrMbiHAAPp,
epT, wepynep. MyHgan xargannapga asblk-TYnik xxopaemi Tek OipHelle KyH HemMece anTa iwiHae
FaHa KaxxeT 60nybl MYMKIH.

¥3aK mep3imai xopaem. bargapnamanbiH 6yn Typi MblHA Xafgannapda Kongadbiiagbl:
OipHelwe peT kaWTanaHfFaH KypfakWbInblKTaH, €riH LWbIKnay, SKOHOMWKanblK Kyngblpay; kapT
3eMHeTKepnepaiH, ToTeHwWe Xarfgan acepiHeH LWbIfbIHFa YLUblpayblHAH a3blK-TYIKTIH XKeTicneyiHeH,
ajamMaapablH, ©3 yWnepiHeH TbIC y3aK yakblT HeMece TypakTbl Gonynapbl, Mbicansl, 6enrini 6ip
aygaHgap Hemece avmaktapgarbl 6ockbiHoap. MyHaanm Gargapnamanap GipHewe anra Hemece
XblSIFa CO3bITybl MYMKIH.

TeTeHwe xafgawnap KesiHoe TaraM MenuwepiHiH KyHAbINbIFbL. ¥3aK Mep3imMai
GargapnamanapgblH anfallkbl KyHAEpiHAE HEMeCe KbiCka Mep3iMai kKeMek KepceTy KesiHae 6acTbiCbl
SHEPrNANbIK  KYHAObUIbIFLI  XKOFapbl XOHE Kanopusnblfbl JKETKINIKTI  AeHrengeri eHimaepmeH
kamTamacbl3 eTy 6onbin Tabbinaabl. TeTEHLWe XaFgannap KesiHge XanblKTbliH 9pTYpii TONTapbIHbIH
GipiHWIi ke3ekTeri TipwiniriH kaMTamacbl3 eTy Hopmanapbl 6orbiHWa TayniriHe 6ip agamra 1900
Knnokanopusi cankec kenegi [1]. Byn Hopma Xac wamacblHa, XXeke Taram MesepiHe, oTbacbibIk
MeriLepiHe e kongaHbiaasbl.

byn menuwep mMuHMMan 6onbin Tabbinagbl XXeHe agamMaapAblH ken MerepiHe XXeTKinikTi
XopaeM kepceTyre KaxkeTTi anaTTbIK XXaFgannapaa KongaHbinagbl.

>Kannawn Taramra XapbiIManTblH XanblK apacbiHAa asblK-TYNIK MerwepiH ynecTipy KesiHae
KaXXeTTi TyTblHaTbIH Kanopusa menwepiH 6ip agamra kyHiHe 2000-2200 kunokanopuiFa TEHECTIpY
KakeT. Ayblp XXYMbICNEH alHanbicaTblH agamMaap YLiH, Mbicanbl Kkasba XymbiCTapbIMeH, YRiHAi
acTblHaH 3apAan WeKKeHOEePAi WhifapyMEH, XaHa KOHbIC TYPFbI3YMEH, aybin WapyallblfbiFbIHOafb
XKaHa Xepriep XeHAeyMeH anHanbicaTblH agaMmaap YLiH, SHepreTukanblK Kypamaarbl KaKeTTinik
2500-3500 knnokanopwuitFa geniH apTybl MyMKiH [1].

A3bIK-TYMIKNEH y3aK Mep3iMai XKapaeMm KkepceTyaiH Heriari MakcaTbl asblK-TyIiK TeHrepimainiri,
OJ1 aKybl34aH, Marnap MeH KemipcyTekTepaeH, 4opyMEeHAEPAEH XaHe MMHepan 3aTTapAaH Typaapl:

— akybl3fra 6an eHiMaep, Mbicarbl, XacbIMbIK, OypLuak, cyT, 6anblk HeMece eT — KanopUsIHbIH
Xannbl caHblHaH 8-12% akyblI3 TypiHae 6onybl TUic, aFHK akybidFa 6an 40-60 rpamm Taram;

— Mannbl (ecimiik xeHe xaHyapnap eHimaepi) aHepreTukanblk KyHAabl Taramaap;

— Tafampa mangbliH apkacbiHaa 30% TaynikTiK aHepreTmkanblK KyHObIMbIFbl 60nybl THIC;

— Kemipcynap Herisri aHepreTukanblk matepuan 6onbin Tabbinagbl. KemipcyablH Heriari kesi
eciMaikTi eHimaep 6onbin Tabbinagbl (HaH, YHObLI eHIMAEpP, KOKeHICTep, XemicTtep, kenbip xapma
TYpRepi — KypakyMblK, CyIibl).

Erep kemek kepcety Gargapnamachbl y3ak yakbiTka, SfHW YW angaH apTblK yakbITKa
ecenTernce, A9pyMeHOepMeEH XaHe MnHepanabl 3aTTapMeH 6an KocbiMLLA TaFramMaap eHridy Kaxer.
Byn MUKpoanemeHTTepaiH xeTicneyiHeH 6onaTbiH kKenTereH aypynapabiH angbiH anagpel. KocbiMiia
Taramgapfa MblHanap aragpl:

— C popymeHiHe 6an xxaHa MiCKeH KOKOHICTEpP MEH XXeMmicTep (Hemece onapabl catbin any
YLLUIH KONMa-Kon akwa);

— Ty3, KaHT, Wan, Taramra gom b6epeTiH gemgeyiwTtep.

MukpoanemeHTTepaiH TanwbinbiFbl. Erep agamgap y3aK yakplT ©O0OWbl  KaXeTTi
MUKPO3NEMEHTTEP MEH ASPYMEHAEPI KOK TaramgapMeH TamakTaHaTblH 6orca, AeHcaynbifbiHAa
MaHbI34bl Npobnemanap nanga 6onagbl. AHeMus (kaH a3gblk), nennarpa, kankaHwa 6e3 aypynapbl
XoHe T.6.

AF3aHbIH KyHAi3r MUKpO3INeMeHTTep MeH AspymeHaepre kaxeTTiniri 6ap. Onaprfa kon
XeTKI3YAiH eH, XaKCbl TOCiNi — 3apaan LWeKKeH XanblK YLWiH TeHOECTIpINreH asblK-TyniK KOpXXbIHbIMEH
kamTamacbI3 eTy. EH xakcbl Tocini xacanapbl Typae 5 xacka geniri 6ananapabliH Tamak paunoHblH
A popyMeHiMeH, XYKTi )xeHe Bana emi3eTiH anen agamgapablH TaFaMblH TEMIPMEH, COHbIMEH KaTap
OYKin XxanbIkTbl nogTanfaH Ty3beH kamTamacol3 ety [2].

A3BbIK-TYNiK KOpPXbIHbI. Heri3ri asblKk-TyrniKk KOPXbIHbIH KypacTbIpy YLiH Xannbinama
epexenep 6ap, onap ambeban 6onbin Tabbinmanabl, GipHelwe dakToprapFa covikec eHaeyai kaxeT
eTeqi: aemorpadusansik MoniMeTTep, KNMMaT, ASCTYpNi TaFaMaap, Herisri pauuoHHaH 6acka Taram
KesgepiHe Kon XeTiMainik.
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Cy kaxeTTiniri. Agam KaxeTTiniKTepiHiH, iWwiHaeri cy agam emipi ywiH MaHbi3abl. Agamaap
CyAbl TEK CYCbIH pPeTiHAE FaHa eMec, COHbIMEH KOca TaFram a3ipfieyae, Kip Xyyaa, Xybln-arna aHe
T.6. ywiH nanganaHagbl. CyablH a3 faHa Merwepi agam eHcaynbifbIHbIH, KYWiH, OHbIH XXeke 6ac
rMrueHacblH HalapnaTagbl; Tepi, Ke3 XaHe ilek UHEeKUNACH! aypynapbliHbiH apTyblHa acep eTeai.
AnaTtTbl )xaHe TeTEeHLUE XaFgannapably nanga 6onybl KesiHae cy kebiHe KaxeTTi MenLwepae Hemece
canacblHa CoMKkec XeTkinikcia 6onbin kenegi, 6yn agam geHcaynbifbl YIWIH anTapnbiKkTam KayinTi.
CyabIH KaxeTTiniri (kecte 1) KepceTinreH.

Kecte — 1 CyablH KaXeTTiniri

Cy/IblH KyHAENIKT KakeTTinir Cy Ken?ci MaKkcaTTap YLUiH GipiHLWi Ke3eKTi
asariMmansl TopTinTe KongaHbinagbl:
1 KyHAE CYy TYTbIHYAbIH MUHUMYMbI — 3 TEH — Wy yuwin;
10geninri nuTp. TeTeHwe xafgannap KkesiHoe | — Taram o3ipriey VLiH;
aflampapra eH a3 gereHae S5-7 NUTp aybi3 Cybl | —  yeke Gac rureHachl;
)XeHe KyHiHe TaFaMm a3ipney, xeke 6ac —  bIABIC asIK XYY NEH Kip XYY
rurMeHackl MeH TYpMbICTa KorAaHbInaThiH — GakTap MeH bakwanapaarsl cyapynap;
Xababiktapabl Xyy ywiH 15-20 nutpaen kaxeTt | _ TYPFbIH ViAZL] KUHACTBIDY.

CyMmeH xabablkray XyneciHiH MmakcatTapbl. CymeH xabablKTay »XyMeCiHiH MakcaTbl cyapl
MUHUManNAbl XeTKINIKTI HeMece XeTKiNiKTi Mernwepae KamTamacbhl3 eTy XeHe TYTbiHyda OHbIH
kayinciagirin kamTamacbl3 ety 6onbin Tabbinagbl. Herisri eki dakTtop Kayincia cymeH xababikray
XaFganblH KyPYFa KaXKeTTi yakbIT NeH wWbiFbiHgap 6onbin Tadbinagw! [3].

KaxeTTinik — cymeH ababikTayabl Xocnapnayaarbl avkbiHaaywbl ¢daktop. baca Hasap
aygapyabl KaxeT eTeTiH e3re Mmacenenepre MblHanap »atagbl:

— CY KesfepiH aHbIKTay XeHiHgeri wapanap, cyabl caktay MeH YNnecTipy Tacingepi;

— Cy TasanblfblH KaMTamachbI3 €Ty XeHiHAer ic-Luapanap (Cy Ke3aepi MeH KaHanu3aunsnblk
KypbinbicTap HeMmece 6acka na nacTarbilTap apacbiHAarbl Kayinci3 apakallbIKTbIKTbl CakTay Hemece
eHaey);

— CyMeH xabablikTay kayincisgiriHiH 6apnblk AeHrennepiHae KeningemeciH kKaMTaMmachi3 eTy.

CymeH xabpbikTay kesdiHOe nactaHy MeH aypy >XYKTbipyAblH anfblH any XeHiHgeri ic-
Wapanapfa Hasap aygapy kaxeT. MyHOan wapanapfbl eTKi3y YLWiH yakbIT KaKeT. AnTapnbikTam
Kayincia Tepputopusira engi MekeHaepAi kewipy Hemece TacbiMangay KaxeT 60nybl MyMKiH [4].

Cy ke3pepi xaHe ynecTipy (Tapaty) xymeci. Cy kesgepi CbipTKbl (KepaiH CbIpTKbl
kabaTblHOaFbl ©3€H-Kenaep), Kep acTbl XaHe XaHbbIpnbl 6onbin GeniHeni. AwbIK Ke3aepaiH cybl
Tasa TypiHOE cupeK Kesfdecefi aHe onapAbl nanganaHy yWiH apHanbl Tasanay Xyprizy kaxer.
[ypbiCbl Xep acTbl CyblH, ocipece OynakrapgaH nanganaHfaH XXeH, eMTKeHi oHaa cyabliH Tabufn
Typae cysiny, TasanaHy npoueci xypegi. >Kanbblp cybl antapnbiktan Tasa ke3 6onbin Tabbinagsbl,
OipakK anaTTbl HEMece TeTeHLUe XafFaannbl Kesgepae apaanbim ceHimai 6ona 6epmengi.

AnaTTap cy KesgepiH nacrtaybl Hemece Oy3ybl MyMKiH. ©cipece xep CinkiHici kesiHge ipi
OHAIPICTIK Hemece kananblk opTanblKTapda XUMUANbIK HbiCaH4ap MEH KaHanuaauussnblik
Xynenepgeri anattap nacrtaHygblH cebebi 6onybl MymkiH. CoHAbIKTaH anaTtTaH KeviH 6apnblk cy
ke3gepi, bynakrap, Oypfbl KyablKTap, apTe3naH KyablKTapbl, e3eHaep, TofaHaap, KenaepaiH Kymi
(Menwepi, canacbl, KON XeTiMAINIr) ThIHFbINBIKTLI TEKCEepYAeH eTyi Tuic [5].

Cy canachbl, cyabl cakray xaHe ynecTipy (Tapaty). [podunaktukansik wapa peTiHaeri
CyMeH abablKTayablH XKaHa XXyneci narganaHap angblHia TeKcepyaeH eTyi TUIC, an KongaHbICTarbl
Xyve apanblk 6akpinaygaH etin oTblpybl THiC. CymeH xabapbikray XyneciH 6akbinay CyMeH Tbifbl3
BGannaHbICTbl aypynapablH TyblHAAybl Ke3gepiHae Ae xyprisinegi. Cy canacblH 6akbiniay acipece
YIeCTipy XXYMECiHiH, COHbIHOA MaHbI3abl.

TeTeHwe >xafgannap kesiHge Ta3a cymeH (bakTtepuonorvsinblk Tasa) kamTamachbl3 eTy
MYMKiHZiri 6onmaca, cyaplH XeTicneyiHeH TyblIHOaNTbIH aypynapablH CaHbIHAH Cy apKbifibl TapanTbIH
aypynapablH caHbl antapnblkTan TemeH 6onbin kenegi. benricis cy ke3aepiHiH nac 60y MyMKiHAIMH
eCTeH Lblfapmay KaxeT. JlacTaHygbl TOKTaTy HeMece TOMEHAETY XeHiHAe Aepey wapa KongaHy
KaxerT [6].

Cy kyOblpnapbl apKbifbl XeTeTiH aHbbIp Cybl, XXep acTbl Ke3fepiHeH XaHe KyAblkTapAaH
anblHFaH Xep acTbl Cybl HEeMece cynap e3eH, Kengep >xaHe 6acka alblK KesgepAiH cynapbiMeH
canbICTbIpFaHAa canachbl Xakcblpak 6bonagpl.
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AybI3 cybl YyLWiH cana MaHbI3gbl KpuTepuin 6onbin Tabbinagbl. Tamak asipney, xeke 6ac
rMreHacsl, Kip XXyy HeMece xxaHyapriapbl Cyapyfa apHarfaH cy aeTTe canachl XafblHaH TOMeHipek
6onagbl. Cy canacbl MeH Kayincisgiri apaavbiMm Tene-TeH 6Gonmangpl. CyablH  KaTTbibIfbl,
nannbinblfFbl XofFapbl Gonbin, ananga iwyre xapamgabl 6onybl MyMkiH. Cy canacbliHblH ernLeMi
XeprinikTi Tabufu xafgan MeH XanblKTblH CanT-4aCcTypiHe anTaprblkTanm Tayengi [7].

Cyabl enaey. Cyabl eHaey xofapbl kacibn Ginimai kaxeT eTeTiH npouecc 6onybl MyMKiH.
CoHpbIKTaH, MyMKiHAIMHWeE, eHaeyai KaxeT eTeTiH Cy KesaepiHe eHAey Xypridy yWiH cy Tasanay
XeHiHaeri MamaHdbl WakblpTkaH xeH. Cyabl eHgey Tacingepi (Kecte 2) kepceTinreH.

Kecte — 2 Cyabl eHfgey Tacingepi

TyHObIpY Cy canacblH xXakcapTyablH €H Kapananbim a4icCi
KyM apkbinbl ouneTpney Cyaobl eHaeyaiH TmiMai agici
XUMMSTIbIK AE3MHEDEKLMS AnfaLiKkbl Tocin KeTKinikcia bonfaHaa, KeH aykpimaa
nanganaHbinaabl

. . AnaTThbl XXoHe TeTeHLle Xafgannap KesiHae KeHiHeH

Cy TazanaunTblH gapinep
KonAaaHbinagpl

Cyabl kKanHaTty Ipi aykbiMAbl anaT KesiH4e XXapamchbl3 Tacin

Cy cakrayra apHanfaH uucTepHanap MeH KaHuctpnep. Cy kesiHeH TapartaTtbiH
opblHOAapFa OeWiH Cy XeTKi3y KesiHge apaanbiM cyabl XXabblk UMcTepHanapga cakray kaxet. CyapblH
Genrini 6ip menwepi yn XargavblHOa Aa cakTanybl MyMKiH. Xanblk Cy CaKTaWTblH CblbIMAbl
blAbICTapMeH (LLUenekK, KaHbINTbIp KyThinap xaHe T.6.) kamTamachbi3 eTinin, kaHucTpnep onapabl
TONTbIPbIN Tacy YLWiH aren agamaap MeH 6ananap YLUiH XeHin XXoHe TONTbIpyFa biHFannbl 6onaasbi.

YnecTipeTiH (TapaTaTbiH) nyHKTep. Cy TapartaTtbliH NyHKTEPre OopbliH TaH4ay Ke3iHge MblHa
dakTopnapabl eckepinegi:

— Oipkenki gapexene XaHe ain cy ynecTipy;

— KYTbl, KQHWUCTp, LUENEKTEPAi OpHaNacTbIpy YLUIH OPbIHHbIH XETKIMIKTI 60onybl XaHe OHaw
KOImKeTIMAINIK;

— CYy YNecTipy NyHKTbIH CeHiMAi ApeHax0beH kaMTamacoI3 eTy;

— KaXeTTiNiKTepai XXeHingetyre kepek cy KopbiHbIH, 60NYybl;

— 24 caraTTblK KOpfa ecenTenreH Cy cakrayfra apHanfaH KeHiCTiK;

— ynecTipyai )aKkcapTyfa, KyaTTbINbIfbIH XblflAaM e3repTyre MyMKiHAIK.

Ynectipyai yvMbiMaacTblpy. Anfallkpl TapaTygbl YMbIMAACTbIPY XoHe Aaspnay LUyfbi
TeTeHWe MaHpI3abl coT Oonbin Tabbinagbl. Agamaap anfallkbl TapaTbUiFaH cyabl any kKesiHge
epekwe biKblnacneH kapantblH 6onaabl. AKbIH YbIMAACTBIPbISIFAH YNECTIpY XYMEeCiH KypacTbipy
KakeT. XanblK cyablH XXyneni Typae ynectipinyiHe ceHimai 6onybl Tuic [8].

KopbITbiHAbLI. TeTeHLWe Xafgannap KesiHaeri KeMek KepceTy >Xocrapbl €Ki 3fieMeHTTeH
Typagbl: LUYFbIN Xafdannap kesiHge XyprisineTiH wapanap isgey KyTKkapy >KyYMbICTapbl, anfallkbl
Kemek kepceTy, 3apian Leryuiinepre Kemek kepceTiydiH peTTiniri »xaHe onapdbl kayinTi anmakTaH
Kewipy. byaaH KeniH XyprisineTiH wapanap 3apgan LUeKKeH XanblKTblH MYKTaXKAbIFbIH aHbIKTarn,
asbIK-TYNikNeH, CyMeH KamMTamachbi3 €Ty, caHuTaphnblk Tanantapgbl eckepy, WHEeKUUANbIK
aypynapAabiH TapanyblH 6akpinay, angplH-any wapanapbiH XYpriay.

A3bIK-TYNIKNEH kKaMTamMacbI3 eTy DOMbIHLLIA KbI3BMET TOTEHLLE XaFgan KesiHge 3apaan LWeKKeH
TYpFblHAAPAbIH, a3blK-TyMiK KaXeTTINIKTepiH KaHaraTTaHablpyFa OafbiTTanfaH >XeHe TeTeHwe
XaFganablH O9peXeci MeH KapKblHObUIbIFbI OOMbIHLLIA SpeKeTTepAiH angbliH-ana aHblKTanfaH
XOCnapblH Heri3re ana oTbipbIN KAMTaMachl3 eTy XyMbICTapbIH Xyprizeai.
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OBECIMEYEHUE NPOAOBOJIbCTBMEM B YPE3BbIYAUHbLIX CUTYALIUAX

B cmambe paccmompeHbl Mepbl Mo obecreyeHuo HacerneHusi npodoeosibcmeuemM U
npuHyuUnsl ux pacrpedeneHusi 8 nepuod 4YpessbiyalHoU cumyauyuu, C Ueslbio coomeemcmeusi
nompebHocmel HaceneHus. [JaHa xapakmepucmuka 08ym sudam rnpodo8osibCMeeHHOU MoMouwiu —
Kpamkocpo4YHoU u on20CcpoYHoU, OnauuMUcs 0m HeCKOIbKUX OHel unu Hederlb (KpamKoCpOYHasi)
00 HecKonbKUX Mecsiues unu iem (005120CpoyHasl).

OnucaHbl 0OCHOBHble mpebogaHusi K MPOdyKmam numaHusi, OCHOBHbIMU U3 KOMOPbIX
s[ensomcs; bbicmpoma rnpuaomossieHuUsi, omcymemeue CrioXXHOU Mo020mosKu, coomeemcmeue
KanoputlHeiM mpebosaHusM U mpaduyuoHHOMY MOMPEebieHUro, YC08US MPaHCIopMUPOBKU U
XpaHeHusi, a makxe COOmHOWeHUe UeHbl U kKadecmea. Ocoboe 3HayeHue ydeneHo
cbanaHcupogaHHocmu  PoO0BOSIL.CMBEHHOU KOP3UHblI 0N nocmpadasweao HaceseHus,
HeobxoluMocmu coomeemcmeusi o Makpo- U MUKPO3SIEMEHMHOMY cocmasy.

Ocoboe sHumaHue ydenneHO KOHMPOJIIO Kadecmea 600bl, umerouweld nepeocmeneHHoe
3HayYeHue O5id Xu3HeobecriedyeHUs HacesieHUss 8 nepuod upessbivaliHbix cumyauyud. OnucaHbl
mpebosaHusi 6e3onacHoCMu K MpoueccoM mpaHCrIopmMuUpOBKU, XpaHeHus, pacrpedeneHuss u
opeaHu3sayuu pasdayu. lMpedcmaesieHbl 803MOXXHbIE crlocobbl 06pabomku U 04UCMKU 800b1, Makue
KaK KurnsdeHue, ¢hunbmpauyus, xumudeckass 0e3uHeKyuUs, a makxe crocobbl ee pesep8yapHo20
XPaHEeHUSs.

LaHbl mpebosaHusi HOPM 1O  UCIMOMAb308aHUKO 800bl 8 epuod HopMasbHOU
XKu3HeOessmeslbHOCMU U 8 yCri08UsIX 8 Ype3ebiyalHolU cumyayuu.
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Knroyeenie cnoega: YpessabivyaliHas cumyauus, nompebHocmu 8 npodoeoribcmeuu u 8ode,
8odocHabxxeHue, KOHMPOIb Kadecmea 800k, pacripedesieHue.

L. Bakirova’, A. Murzalimova, B. Imamova
Shakarim University of Semey,
071412, Republic of Kazakhstan, Semey, 20 A Glinka Street
“e-mail: bakirova2010@mail.ru

PROVISION OF FOOD IN EMERGENCY SITUATIONS

The article discusses measures to provide the population with food and the principles of their
distribution during an emergency, in order to meet the needs of the population. Two types of food
aid are characterized — short-term and long-term, lasting from several days or weeks (short-term) to
several months or years (long-term).

The basic requirements for food products are described, the main of which are: the speed of
preparation, the absence of complex preparation, compliance with calorie requirements and
traditional consumption, transportation and storage conditions, as well as price-quality ratio. Special
attention is paid to the balance of the food basket for the affected population, the need for compliance
in macro- and microelement composition.

Special attention is paid to water quality control, which is of paramount importance for the life
support of the population during emergencies. The safety requirements for the process of
transportation, storage, distribution and distribution organization are described. Possible methods of
water treatment and purification, such as boiling, filtration, chemical disinfection, as well as methods
of its reservoir storage, are presented.

The requirements of the norms for the use of water during normal life and in an emergency
situation are given.

Key words: Emergency situation, food and water needs, water supply, water quality control,
distribution.
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NMOCTPOEHUE MOAENN KPEOUTHOIO CKOPUHIA HA OCHOBE TUIMA LIENIEBOWU
NEPEMEHHOW

AHHOomauus: C 6bicmpbiM passumuem 60nbWux OaHHbIX U UHMepHem-mexHosoaul
KoMraHuu, 3aHumarowjuecsi ¢huHaHcoebiMu rnameopmamu bonbwux OaHHbIX, cobuparom u
cucmemamu3upyrom MacCueHble O0aHHble 4Yepe3 ceou Ccob6CMeEEeHHbIe rnnamaopMbl, yryduiarom
napamempbl KpedumHOo20 CKOpuH2a U UCMob3yrm Memoobl MalWuHHO20 0bydYeHusi Ons
rpoeedeHUsT KOMIIIEKCHbIX U Hay4YHbIX OUEHOK KpeOUmHO20 CKopuHaa. Takum obpasom, 6aHKuU npu
rnocmpoeHuU KpedumHo20 CKOpuHea cmarnkuearomess ¢ 6onbwumu npobnemamu. Mcxods us
OepaHu4yeHul cyuwecmsyrowel cucmemMbl U Memod0o8 MepCcoHarlbHO20 KpedumHo20 pelimuHaa,
HeobxoduMOo uU3y4Yumsb repcoHarbHbIl KpeQumHbIU pelimuHe Ha OCHoge Memod08 MaulUHHO20
obyyeHus, ycosepweHcmeogams napamempbl U cucmemy 6asnsibHOU OUEHKU MepCcoHaribHO20
KpedumHoe2o pelmuHea, ymOYHUMb KaHarnbl cbopa OaHHbIX, UCMOMb308amMb MEXHOI02U
OuHamudeckol OeceHcubunusdayuu. Ofs CHUWXEHUs 4YyscmeumesibHocmu OaHHbIX, Memod
mecmuposaHusi LOF 0na nposepku OaHHbIX O 6blbpocax u memold cry4dalHo20 fieca Ons
3arosiIHeHUsi omcymcemeyrouux 3HavyeHul OaHHbIX. 3amem 6bl ucrosib3yeme memod depesa
peweHul ¢ nosbiweHuUeM epadueHma, 4Ymobbl MPoCMompemsb 8axHble UHOUKamopbl, 06pabomame
rposepeHHble UHOUKamopbl C MOMOWb MOOenu cucmembl rfokazamesiel, OCHOB8aHHOU Ha
Jloeucmu4yeckol peepeccuu, U rofay4umbs JUYHbIU KpeOumHbil pedmuHe. HakoHeu, modernb
mecmupyemcs ¢ MoMowbto HelpoHHouU cemu BP, u modens ucrnonb3yemcs 05 rpo2Ho3UpoeaHuUsi
yPOBHS /TU4HO20 Kpeduma. UccredosaHue rokasbieaem, 4mo MauwuHHoe obydyeHue Moxem euwie
6osibWwe nogbicUMb MOYHOCMb KPeAUMHbIX pelimuH208 omaOesibHbIX UL, U obecriedums Hay4YHyH
OCHOBY U CrpagoyHyo UHGopmayuto 05151 KpeOUMHbIX pelimuH208 KOMMepYecKux 6aHKos.

Knroyeenie cnoea: bonbwue daHHbIe, KpeOUMHbIU CKOPUH2, SI02UCMUYecKas pespeccus,
MawuHHoe oby4yeHue, OeceHcubunu3ayusi 0aHHbIX, [Jpeeo peweHuli, HelpoHHasi cemb Bl

BBepneHue

C pasButMem MHTepHeT-(PMHAHCOB M HacTynneHvem apbl 60MbLUNX AaHHbBIX TPagULMOHHAS
nepcoHarnbHasi oueHKa KpeamTocnocobHOCTU KOMMepYeckux GaHKoB CTarnkmBaeTcsi C OrPOMHbLIMU
npobnemamun. Bo-nepBblX, WCTOYHUKM AaHHbIX 6onee OOWMPHBLI, a CTPYKTYpbl AaHHbIX
pa3Hoobpa3sHbl. CTPYKTYpUpPOBaHHbIE AaHHbIE, B OCHOBHOM OCHOBaHHbIE Ha BaHKOBCKUX KPEAUTHbIX
AaHHbIX, HE MOryT TOYHO OTpaxaTb aKkKpeauTUB cybbekTa KpeauTa, a HeCTPYKTYPUpPOBaHHbIE
AaHHble TakkKe SBMAITCA BaXHOW MHAOPMauUMen, oTpaxarolen KpeauTHbIM cTaTyc cybObekTa
kKpeauta. Takmm o06pa3omMm, CTPyKTypa [AaHHbIX BKIOYAET CTPYKTYPUPOBAHHbIE [AaHHble U
HEeCTPYKTypuUpOBaHHble AaHHble. Bo-BTOpbIX, Moaenb oueHku Gonee crnoxHa. Mogenb oueHKu
KpeauTocnocobHOCTM KOMMepYeCcKnx 6aHKOB, OCHOBaHHasa Ha MOAENMU NIOrMcCTUYECKOn perpeccumn,
He cmorna obpaboTtaTb M NpoaHanuanpoBaTb HBOMbLWON 06bEM CHOXKHbLIX AaHHbIX. [loaTomy Ans
OLEeHKN HeobXxoaMMbl CNoXHblE MoAenu. B-TpeTbux, npouecc ogobpeHns KpeanTa B KOMMEPYECKUX
6aHkax OTHOCUTENbHO FPOMO3AKWI, 1 NPY NoAaye 3asiBKM Ha HeobecneyeHHble KpeanTbl BO3HUKHYT
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Takue npobnemsbl, Kak anutenbHoe ogobpeHne, HegocTaTouHasa KBOTa U ANUTENbHbBIE MHTEpPBanbI
mexagy kpegutamm [1]. Komnauun, 3aHumarowmecss uHaHcoBbIMM nnatdopmammu  OombLumx
AaHHbIX, COOMpalT W CUCTEMATU3MPYIOT OFPOMHbIE OOBbEMbBI AaHHbIX C MOMOLLBI CBOWX
COOCTBEHHbIX NNatopM, yny4ywarT napameTpbl OLEHKA KpeauTOCMOCOBGHOCTU U MUCMOMb3yoT
MeTOAbl MalUMHHOrO O0y4YeHus Onsi NPOBEOEHUS BCECTOPOHHUX M HAyYHbIX OLEHOK FUYHOro
kpeauta. OueHnTe NpeameT KpeaguTa u peunTte, criegyeT Ny BbigaBaTb HEOOeCneYeHHble KpeanTbl
Ha OCHOBE €ero KpeauMTHOro penTuHra. B To xXe Bpemsi 3TO 3KOHOMUT BPEMSI U CTOMMOCTb KpeauTHbIX
CCy[ 3a CYET 3MEKTPOHHbIX NAaTexen n nukemaauun. Takmm o6pasom, n3ydeHne NMYHOM KpeanTHom
OLIEHKM Ha OCHOBE METOA0B MALLUMHHOIO O0Y4YEeHUSI UMEET OTHOCUTENbHO BOSbLLYI0 TEOPETUYECKYIO
LLEHHOCTb W NPaKTUYeCcKoe 3Ha4YeHue.

MeTtoabl nccnepgoBaHus

TeopeTuyeckne: cpaBHEHNE N aHANN3 NOJTyYEHHbIX AaHHbIX.

MaTemaTuyeckme: MeToabl MaTeMaTUYECKOM CTaTUCTUKN, METOA NOMMCTUYECKON perpeccumn.

PesynbTaTbl uccnegoBaHum

Llenamn nepcoHanbHOM KPeaWUTHOW OLEHKN SABNSKTCS TOYHOCTb, YHMBEPCAIbHOCTb M
00bsACHMMOCTb. Cpean HUX TOYHOCTb SBMNSAETCA OCHOBOW OLEHKU KPeaMTOCNOCOBHOCTM, KoTopas
TpebyeT KpeanTHOro CKOpMHra, YTobbl TOYHO onpeaennTb, byaeT N 06bEeKT kpeauTa AePOoNTHLIM.
YHuBepcanbHOCTb TpebyeT, 4YToObl KPEeAUTHBIN CKOPUHI OblNl HE TOJbKO XOPOLUO pasfiMynuM Ha
BbIOOPOYHLIX AAHHBLIX, HO N COXPaHsN BbLICOKYHD TOYHOCTb MPU MPUMEHEHUN K pasHbIM rpynnam
nogen n B pasHbix cueHapusax. C ogHOM CTOPOHbI, MHTEPNPETUPYEMOCTL TpebyeT cnocoBHOCTH
COOTBETCTBOBATbL HOPMaTUBHLIM TPEBOBaHMSIM, a C APYrov CTOPOHbI, OHa A0SMKHA COOTBETCTBOBATL
OV3HEC-OMbITY U CYXOEHUAM 30paBOro CMbIcna, YToObl MOAEb OCTaBarnacb TOYHOW B pasfnNYHbIX
cueHapuax [2]. CylwiecTBylolinMe yyYeHble UMET HegOoCTaTKM B UCCNeoBaHUAX OLLEHKU JIMYHOMO
KpeauTa, B OCHOBHOM B TPEX acnekrax: BO-nepBbiX, NPY NOCTPOEHUN MOAENN UCMONb3yeTCs TONbKO
MOZENb JFIOTMCTUYECKOW perpeccuun, a pesynbTatam OLEHKM He XBaTaeT TOYHOCTU; BO-BTOPbIX,
HEBHMMaHWe K 06paboTke NponyLLEHHbIX 3HaYEHUIN, B OCHOBHOM C UCMONIb30BaHWEM CPEAHEro unm
pexuma [OnonHeHUa nponyLeHHbIX 3HaYeHWn, MOXET MNPUBECTU K BO3HWKHOBEHMUIO LWyMa U
caenatb pesyrnbTaTbl OLEHKN HETOYHLIMU; B-TPETbUX, METOAbI OLIEHKM B OCHOBHOM OCHOBaHbl Ha
3KCMEPTHbIX MEeTodax OUEHKW, TakKMX KakK MpOLEeCcC aHanuTU4EeCKOW Mepapxun, MeTo He4vyeTKon
OLEHKM 1 T.4., @ pe3ynbTaThl OLEHKN NueHbl 06beKTMBHOCTU. Takum obpasom, nsyyeHme nnm4Hom
KPEOWTHON OLIEHKM Ha OCHOBE METOOO0B MaLLUMHHOMO obyyeHust nmeeT GONbLUYD TEOPEeTUYECKYHD
LEHHOCTb U NPaKTUYEeCKOEe 3HAYEHNE.

(1) OrpaHnyeHns CcyLecTBYIOLWMX METOO0B OLEHKN KPeanTOCNOCOBHOCTM (PMU3NYECKMX NnL,
Ona ynydweHnsa cuctembl OLEHKM KpeauTocrnoCOOHOCTM OM3MYECKUX NUL, MU METOO0B OLEHKK
KoMmmepuyeckux GaHkoB. CrnegoBaTtenbHO, Heo6XxoaMMO 06CYaAUTb OrpaHUYEHUst CyLLECTBYHOLLNX
METOA0B NIMYHON KPEeOUTHON OLIEHKN.

A. OgHOKpaTHOE MCNonb30BaHNe MOAENN NTOMMCTUYECKON PErpeccun, oTCYyTCTBUE TOYHOCTU

OcHoBHOM MOAernb NepcoHanbHON KPeaAUTHOM OLEHKM B CTPaHe 1 3a pybexom aBngeTca
mogenb FICO B CoeaunHeHHbix LUTatax. Ero TeopeTnyeckon OCHOBOW SIBMSIETCS FOrMcTudeckas
perpeccua, KoTopasi noaxoAuT Ans pelleHus 3agad kKnaccudukauum ¢ MeHbLUUM KONMYEeCTBOM
nepemMeHHbIX. B OCHOBHOM MCMONb3YOTCA KpeAWTHble AdaHHble, a KOMMYECTBO NepeMeHHbIX
coctaensietr 10-30 [3]. B koHTekcTe WHTepHeTa nNpu OLEHKEe §MYHOW KpeauTocrnocobHOCTM
HeobXoOUMO YyuuTbiBaTb KpeauTHble [aHHble, MNOBEAEHYECKMEe MPUBbLIYKM U COouMarnbHble
oTHowweHud. CTpyKTypa AaHHbIX pa3HoobpasHa 1 CoaepXuT Thicaum nepemeHHblx. OgHako Moaenb
NIOTMCTUYECKON perpeccumn cama no cebe He MOXET U3BMNEYb XapaKTEPUCTUKN ThICSY NEPEMEHHBIX,
NMO3TOMY OHA HE MOXET TOYHO OLEeHUTb OOBbEKT KpeauTa.

B. [JononHuTb NponyLieHHble 3Ha4YeHUs CPpeaHUM 3HaAYEeHWEM WU MOLOW, OTCYTCTBME
TOYHOCTHU

Mpn npoBegeHMM OLEHKM KPEeOUTOCMNOCOOHOCTM  KPeOMTHbIX OpraHusauum 4acto
OTCYTCTBYKT [aHHble, WU OTCYTCTBME Pa3MMYHbIX AaHHbIX MNOBMMSIET HA KA4YeCTBO [AaHHbIX.
O6paboTka NnponyLeHHbIX AaHHbIX B OCHOBHOM OCHOBaHa Ha CTaTUCTUYECKMX MeToAdaX, TakMxX Kak
AONOMHEHNEe NPOMYLLEHHbIX 3HAaYeHU CPpeaHUM 3HavyeHnem unv moaown. Mcnonb3oBaHue 3TOro
MeToda AN MHTepnonsauMM OTCYTCTBYHOLUMX OaHHbIX B OMpeaerieHHOW CTEneHW WCKYCCTBEHHO
yBenuumMBaeT WyM (OaHHble WHTepdepeHunn), 4YTO BANAET Ha KOHEYHbI pesynbTarT.
[locToBEPHOCTL pe3yrbTaToOB OLEHKN.

C. MeTopq aKkCnepTHOM OLIEHKN HEOObEKTUBEH
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TpagMuMOHHBIM METOLOM UCCNEefOoBaHUSA JIMYHOW KpeauTocnocoBHOCTU ABNSETCS MeTOoA
AKCMEPTHOWN OLLEHKM, TAKOM KaK NPOLLeCC aHaNMMTUYECKON nepapxmm, MeTod HeveTKon oueHkn 1 T. [.
Hepoctatkom atoro meTtoga SIBASIETCA TO, YTO HA MHEHWSA 3KcnepToB OyayT BnMATb MHEHMS
aBTOPUTETHbIX 9KCMEpPTOB Ha cobpaHun. B To e BpeMsa crnegoBaTenn W PECNOHOEHTHI
lMcuxonornyeckoe CoCTosIHME 3KCnepTa Takke byaeT BNUATL Ha pe3ynbTaThl OLEHKM SKCNEPTOB, TaK
4YTO pe3ynbTaTbl OLUEHKN NULIEHbl OOBbEKTMBHOCTU. 3 NpMBEe4EeHHOro BhIWE aHanv3a BMAHO, YTO
OCHOBHbIe NPobneMbl B UCCreaoBaHNN OLIEHKN KPeaMUTOCNOCOOHOCTM HaceneHns CocpeaoTOHEHbI
Ha TakMxX acnekTax OLEHKN KpeamuTOCnoCOOHOCTH, Kak MOCTPOeHne mogenm, obpaboTka gaHHbIX U
MeToabl oueHkn. OueHka NIMYHOW KpeanTocnocoOHOCTU C NCMNOb30BaHMEM METOAOB MaLLUMHHOIO
o0yyeHnss MoxXeT 3PPEKTUBHO KOMMEHCMPOBaTb HEAOCTaTKM M MOBbICUTb OOBLEKTMBHOCTL M
Ka4yeCTBO OLIEHKM NMNYHOW KPeaMTOCNOCOBHOCTU. TOYHOCTb.

(2) NpenmyLiecTea MCNONb30BaHMA METOLOB MAaLUMHHOMO 06y4YeHNs ang NMYHOM KpeauTHON
OLIEHKN

B anoxy dpmHaHCOBbIX TEXHONOMM MaLUMHHOE 0By4YeHe NOCTOSAHHO MEHSET XXMU3Hb Noaen,
a Mcnonb3oBaHMe MaLUMHHOIMO O0yveHus onsi NpegoTBpalleHnss PUHAHCOBOrO MOLLEHHMYECTBA
npueBnekaeT BceobLee BHMMaHNE KPYMNHbIX 6aHKOB, PMHAHCOBBLIX KOMMAaHUIA N UHTEPHET-KOMMAHNN.
OueHka kpeanTocnocobHocTU sBnsieTcs 3dEKTUBHLIM CPEACTBOM NPeAoTBpaLLEHUst U KOHTpoNs
PUCKOB, @ MOAENb MEPCOHANbHOMW OLEHKM KPeauToCnoCOBHOCTM, OCHOBaHHasi Ha MalWHHOM
00y4yeHumn, moxeT addEKTUBHO NPOrHo3MpoBaTb pMUcK gedonTta cybbekToB KpeaguTa.

Ha ocHOBe KOMMMEKCHOW CTaTUCTUKK, MHCpOPMaLMK, KOMMNBIOTEPHBIX U APYIMX AUCUMUNINH
MEeToAbl MaLUMHHOIO OO0y4YeHUs aBTOMATUYECKM YIyylWakT KOMMbIOTEPHbIE anroputmbl U
ONTUMM3NPYIOT MPOU3BOAUTENBHOCTL  aNrOPUTMOB, M3y4yasl, KakK KOMMbHTEPbI UMUTUPYIOT
noesefeHne vyenoseka npu obyyeHnn. B ocCHOBHOM OH BKNtOYaeT B ceba Moaenb Criy4anHoro neca,
MOZENb AepeBa peLleHU C rpagueHTHbIM yeuneHmem, mogens HerpoHHon cetn BP ut. [. C ee
NMOMOLLbIO MOXHO peann3oBaTb TOYHOE MPOrHO3MPOBaHNE YPOBHS JIMYHOIO KpeauTa.

A. Vicnonb3oBaHne MoAenu CriydanHoro fieca gnga AonosIHEHNSA OTCYTCTBYIOLNX 3HAYEHUI
JaHHbIX

Mogenb cnyyanHoro fieca MOXHO MCNONb30BaTh Ans Knaccudumkauum, NPorHo3nMpoBaHus,
AobaBneHns NponyLeHHbIX 3HAa4YeHUN U T. 4., N OHa ABNHAETCS LUMPOKO UCMONb3yeMbIM METOAO0M
MaLUWHHOIo 0by4yeHus. Ero ocHOBHas nages coctout B TOM, YTOObI cnyyYanHbiM o6pasom BeibpaTh k
BbI6OPOYHbLIX AA@HHbIX C 3aMeHOM B 60SbLLMX BbIGOPOYHLIX JaHHbIX B KayecTse 00yyatoLmx BbIGOPOK
n cny4yamHbiM obpas3om BbibpaTb d WHOAMKATOPOB M3 KaXKAOro Habopa AOaHHbIX B KayecTBe
pasgeneHHblX (yHKUuMK, 4Tobbl 00yunTb Kk ©6a30Bbix Yyyawmxcd. basoBble obyvarowwmecs
00beanHaTCa ansa peanuaaumm knaccudukauum unu perpeccun (puc. 1) [4].

@
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PucyHok 1 — Mogenb cny4anHoro neca

Mogenb cny4anHoro neca MoxeTt obpabaTbiBaTe MHOrOMEpPHbIE AaHHbIE W NOAXOAUT AN
06paboTkM OOnbWOro KonmMyectTBa BbIOOPOYHbLIX [OaHHbIX CyObekTa KpeawuTta, [OMOSHAS
HeJoCTatoLWme 3Ha4YeHNs B BbIOOPOYHbIX AaHHbIX CyObekTa KpeauTa.

B. Vcnonb3oBaHne moaenu AepeBa peLUeHUn C MOBbIWEHWEM FpagueHTa Ans NpoBepKu
BaXXHbIX NEPEMEHHbIX.

Mogenb Gradient Boosting Decision Tree (GBDT) npeactaenser cobon Mogenb
KYMYNSTUBHOrO aHanm3a oueHOK, OCHOBaHHYIO Ha owwmnbkax. Beeante Habop BbIGOPOYHbIX AaHHbLIX
B MOAeNb AepeBa peELUEeHUA C MOBbILWEHWEM rpagveHTa u Bblbepute MHOEKC C HauMEeHbLUUM
nHaekcom [DKMHM B Ka4eCcTBe MHAEKCa pas3ferieHnsa ¢ nomollbto anroputma. lNocne pasgeneHus
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KOPHEBOro y3na AoYepHue y3nbl NOBTOPSIOT TOT Ke MeTOA pasfeneHus 4o Tex nop, Noka HWKHUN
OOYEPHUA y3en He BbINOMHUT 3afdaHHble YCMNOBUS WU HE OCTaAHOBUTCH. pas3fenvTb W, HakoHeL,
BbIBECTU ABONYHOE AepeBo [5].

Mopgenb gepeBa pelleHUn C rpagueHTHbIM ycuneHnem 3ekTMBHO npegoTepallaeT
BNUSHWE U3MEHEHU BbIOOPKM M PasnUyYHbIX aTPUBYTUBHBLIX AaHHbLIX HA CTabuNbHOCTL MoAenu 1
TOYHOCTb MPOrHO3MPOBaHWS, @ TOYHOCTb NPOrHO3MPOBaHMSA BbiCOKa. B TO e BpeMs Moaernb MoxeT
rbko obGpabaTbiBaTb NIMHENHbIE M HENUHEWHble BbIGOPOYHbIE AaHHble. Takum o6pa3om, OH
noaxoauT ANs BaXXHOW TECTOBOW NepemeHHOon 60nblumnx BbIGOPOK M MHOFOMEPHbIX BbIBOPOYHbLIX
AaHHbIX CybbekTa KpeguTa B KOHTEKCTe VIHTepHeTa.

C. Ucnonb3ynte mogenb HEMpOHHOW ceTn BP ons TOYHOro NporHO3MpoBaHUS KpeauTHOro
cTaTyca CyObekToB KpeaguTa.

HenpoHHas cetb BP (Back Propagation) saBnsietca Hambornee LMPOKO WCNONb3yemMou
HENPOHHON CeTbl MPSMOro pacnpocTtpaHeHns [6]. MNpu npaMom pacnpocTpaHeHun MHopMauns
obpabaTbiBaeTCA Cron 3a Croem OT BXOAHOrO CMos K CKpbITOMY CIOK W, HAKOHeL, nepeaaeTcs Ha
BbIXOAHOM YpOBeHb. Ecnn oxungaembln pes3ynbTaT He MNOSiydeH B BbIXOAHOM croe, owmbka
pacnpocTtpaHsieTca B obpaTHOM HanpaBfneHuuM B COOTBETCTBMM C UCXOAHbIM KaHanom, a Bec
HEMPOHHOWN CETU KOPPEKTUPYETCHA TakuM 06pasom, YTOObI hyHKLMSI NOTepPb Oblna MUHUMN3NPOBAHa,
4YTOObI MMHMMN3NPOBATbL OLUNGKY HEMPOHHOW CETW.

PucyHok 2 — Mogenb HelpoHHon ceTn BP

B cTpykType HenpoHHoM ceTn BP (kak noka3aHo Ha puc. 2) NeBbl CION ABNSETCS BXOAHbLIM
CNnoeMm, cpefHuUi — CKPbITbIM CIIOEM, a MpaBbl — BbIXOAHbIM cnoem. Mo cpaBHEHUIO C MOAENbIo
NOrMCTUYECKOW perpeccun mMoaenb HempoHHon cetn BP nydwe nogxoaut Ans HeNMHEWHbIX
CNOXHbIX 3aga4 knaccudukaumm. Cpegn HUX BXOOHOW CINON U CKPbITBIA CIOW HEMPOHHON ceTn BP
npencrtaBnsaT cobon npouecc M3BMAEYEHUSI MPU3HAKOB, KOTOPbLIM MOAXOAMT OfS U3BNeYeHns
NPU3HAKOB MHOTOMEpPHbIX BbIGOPOYHBIX AaHHbIX A9 SOCTUXKEHUS Lienn YMEHbLUEHUS pa3sMepPHOCTH,
YTO NOJNIE3HO AJ11 HEMPOHHOW CETU BLIXOAHOIO Cros Ansl BbiBog 60nee TOYHON NNYHOM KpeaAUTHOM
OL/EHKMW.

(3) Cospganite NNYHYO CUCTEMY OLLEHKN KPeaMTOoCnOCOBHOCTMH.

B KoHTekcTe PMHAHCOBLIX TEXHOMOIMMM MNepcoHarnbHas OLEHKa KpeguToCnoCoBGHOCTU
KOMMaHUIN, 3aHUMAaLWMXCS NnaTopMor PUHAHCOBLIX BOMbLUNX AaHHLIX, UMEET NPENMYLLECTBA,
KOTOpble HeMb3s CPaBHUTL C TPAOULMOHHOW NEPCOHaNbHOW KPEeOUTHON OLEHKON KOMMEPYECKUX
©aHKOB, TakMe Kak ucyepnbiBalOLLMe UCTOYHMKN OaHHbIX, NepefoBble METOAblI aHanM3a, LWNUPOoKUi
CMeKkTp ycnyr v pasHoobpasue. cueHapum npumeHeHus. N3yyas napameTpbl OLEHKU JTIMYHOM
KpeauTocrnocobHOCTM CyLLECTBYIOLNX KOMMaHuK, paboTarwmx Ha ¢uHaHCOBbIX nnatdopmax
OOMbLUNMX [OaHHbIX, MOXHO YBMAETb, 4YTO MNapamMeTpbl OLEHKM JIMYHOM KpeauTocnocoBHOCTH
BKIMOYaloT B cebsa nATb TUMNOB NapamMeTpoB OLIEHKW: OCHOBHAsA NMYHAs MHopMaums, NvdHas
KpeauTHas UcTopusi, CNoCOBHOCTb K paboTe, coumanbHble OTHOLLEHUS U NMYHOEe noBeaeHue npu
TpaH3akumax. Mo cpaBHeHuto ¢ amepukaHckon FICO (Fair Isaac Corporation, amepukaHckas
KOMMaHus No OLEHKE NMNYHbIX NOTPEOUTENBCKNX KPeamToB), KOTopas POKyCcupyeTcs Ha KpeanTHOM
NCTOPUM U NPOU3BOAMUTENBHOCTU, OTEYECTBEHHbIE (PUHAHCOBbIE KOMMAHUN-NNATOPMbl BONbLLMX
OaHHbIX BBOAAT TakMe napamMeTpbl OLEHKW, KaK coumanbHble OTHOLUEHWA M MOoBedeHME npu
COBEPLUEHUN NINYHBIX CAENOK, B COOTBETCTBUMN C HaLMOHarnbHbIMK ycnosuammn KasaxcraHa, 4tobbl
YyCTaHOBUTb COBCTBEHHAsi CUCTEMA OLIEHKUN KpeaMTOCNOCOBHOCTH.

O6cyxaeHne Hay4HbIX pe3ynbTaToB

lMepen nocTpoeHnem MoOOenu MepPCoHanbHOW KpeaouTHOW OueHkn Tpebyetca cbop u
o6paboTka gaHHbIX. CyLLecTByeT YeTblpe OCHOBHbIX KaHana Ansi céopa nepCcoHanbHbIX AaHHbIX 00
OLEHKe KpeauMTocnocoBHOCTU: AaHHble, NPefoCTaBeHHbIE CaMUMKN MOMNb30BaTENAMU, UHTEPHET-
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AaHHble, cobpaHHble KoMMaHuAMU-nnaTpopmMamMmn uUHaHCOBbIX 60MbLUNX OaHHbIX, AaHHblE C
TOProBbIX MMAATOPM 3SMEKTPOHHOM KOMMepUMM, MpuHagnexawme KoMnaHuam-nnatgopmam
bnHaHCOBbIX BGOMbLUMX AaHHbIX, U OaHHble, cobpaHHble (UHAHCOBOW NNaTtoOpMon GOnbLUMX
AaHHbIX. KOoMnaHuu. [aHHble BHewHux areHTcTB [7]. Ha ocHoBe cGopa O6GWMPHBLIX [aHHbIX
obpaboTtante u opraHu3ynte cobpaHHble OaHHble, TakMe Kak geceHcubunusaumd, nodaeneHue
HeJoCTatLWmMX 3Ha4YeH U T. 4., AN NOArOTOBKM K AanbHenWweMy MogenimpoBaHuio.

3akno4eHune

M3yuast npouecc NMYHOM OLEHKN KpeauToCnoCOBHOCTM KomMnaHun-nnatopm omMHaHCOBLIX
OonblwKnX AdaHHbIX Ans cbopa M o6paboTkM MACCUBHBIX OAHHbIX WU MUCMOMb30BaHWUST METOA0B
MaLlUMHHOIO OBy4eHus Ans co3daHust NUYHBIX KPeOUTHbIX PENTUHroB, ObiNo OBHapyXeHo, 4To
CUCTEMY NINYHOMN KPEAUTHOWN OLEHKM KOMMEPUYECKMX BAHKOB MOXHO YNy4LUUTb MO TPEM acrnekTam.

Bo-nepBhLIx, B NpoLecce OLEHKN JIMYHOMO KpeauTa HY>KHO ucnonb3oBatb metog Tecta LOF,
4yTOObl NPOBEPUTL BbIBPOCHI AaHHbLIX BbIOOPKM U YCTPaHUTbL UX, @ 3aTeM WUCMNOMb30BaTb MoAesNb
Crny4anHoro neca, 4tobbl JONOMHUTL MPOMYLLEHHbIE 3HAYEHUS MCXOLHbIX OAHHbIX BbIOGOPKM U
nponyLweHHble 3HayYeHus nocne yaaneHus BblIOpoCbl, 4YTOObI 3aMeHUTb cpegHee unuM moay
Cratuctmyeckne mMetodbl AN AOMOSHEHUSA NPOMYLLEHHbIX 3HAYeHUN A8 NOBbIWEHUS TOYHOCTU
nporHosa.

Bo-BTOpbIX, TpebyeTca oOTuNbTPOBaTb XapakTEPUCTUYECKME NEPEMEHHble, KOTopble
BNUSAIOT Ha OLEHKY NMYHOro KpeauTa, C MOMOLLbID MOoAenu AepeBa pelleHun C rpagueHTHbIM
yCuUneHnMeMm, a 3aTeM co3gante MoAerflb CUCTEMbl MokasaTenenM Ha OCHOBE JOrMcTUYECKOW
perpeccun nnu mMogenn HempoHHon cetn BP ona oueHKn n NporHo3MpoBaHNA OTUbTPOBAHHbLIX
XapaKkTePUCTUYECKNX MNEPEMEHHBIX W BbiBOAA NU4YHbLIX KpeauTHbix 6Gannos. KomneHcupynte
HETOYHOCTb KPEAUTHOrO PENTUHIA, BbI3BAHHYH OOHOKPATHBIM MCMOMb30BaHNEM KPEAUTHBIX aHHbIX
1 Moenm NIOrMcTUYECKON perpeccun Ans BbIBOAA NTMYHOIO KPEANTHOIO PENTUHra.

B-TpeTbux, Ha OCHOBE METO4a MALUMHHOIO OOYyYEHUS] NMUYHBIA KPEOUTHBIN PENTUHT MOXET
ObiTb BbiBegeH 0Oonee OOBLEKTMBHO M TOYHO, a Tawkke MoOryT ObiTb YyCTpaHeHbl AedekTbl
OLHOCTOPOHHOCTM U CYOBbEKTUBHOCTU TPAANLMOHHOTO METOAA 3KCMNEPTHOM OLIEHKM.
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MAKCATTbl AUHbIMAIbI TYPIHE HEMI3AENTEH HECUEJIK CKOPUHI MOLENIH K¥PY

YrikeH depekmep MeH UHMEPHem MmexHO02usinapbiHbiH KapKbiHObl OaMybIMEH YIIKeH
Oepekmep Kapxbl nnamgopmanapbl KOMnaHusinapbl 63 nnamegopmanapbl apkbinbl xarnnad
Oepekmepli xuHaliObl XoHe yUbiMdacmbipaldbl, HECUEIIiK CKOPUHe rnapaMmempriepiH xakcapmaodbi
JKOHe Hecuerlik CKOpUHamiH KeweHOi XoHe fblbiMU baranaynapbiH Xypaidy YWiH MalwluHarbiK
OKbImy adicmepiH KondaHalbl. Ocbinatiwa, baHkmep Hecuenik ckopuHami Kypy Ke3iHOe YIKeH
KubiHObIKMapfra marn 6onadsbi. KondaHeicmarbl XyUeHiH uwekmeyrnepiHe xoHe depbec Kpedummik
pelmuHe adicmepiHe cytieHe ombipbir, MawuHanbik okbimy adicmepi HezaiziHde depbec Kpedummik
pedmuHami 3epdeney, depbec Kpedummik pelmuHemiy napamempriepi meH 6andbik baranay
XXyueciH xemindipy, depekmepdi )XuHay apHanapbiH Hakmblrnay, OUHaMuKasblK 0eceHcubunusayus
mexHosnoausicblH naddanaHy Kaxem. OepekmepliH ce3iMmarndbifbiH MeMeHOemy  YWiH
whiFapbiHObIap myparnbsl depekmepdi mekcepy ywiH LOF mecminey odici xaHe xemicrielmiH
Oepekmep MoHOepiH monmbipy YWwiH ke3delicok opmaH adici. CodaH KeliH ci3 MaHbI30bI
uHOuUKamopnapObl Kepy, IoaucmukalslblK pezpeccusira Heais0ereeH UHOUKamoprap XYUECiHIH
MoOersi apKbifibl mekcepinzeH uHOukamoprapObl 6HOey XoHe Xeke Hecuesik bann any ywiH
epadueHmmi xofapblnamambiH wewimoep araulbiHbIH 80iCiH KoridaHacbkl3. CoHbiHOa, modesis BP
HeUpoHObIK Xesici apKbiibl mekcepinedi xeHe MoOesib xeke Hecue OeHeeliH bormkay ywiH
kKondaHbinadel. 3epmmey kepcemkeHOel, MawuHanblKk OKbImy Xeke myrranapObiH HECUEersliK
ynaudnapbiHbiH 0ardiciH 00aH opi xakKcapma anadbl XoHe KOMMepuusinbik baHkmepdiH Hecuersik
ynaunapbl yYWiH fblfIbIMU HE2i3 MEH aHbIKmamarblk akrnapam 6epeoi.

TyliiH ce30ep: yrkeH OepeKkmep, HECUesiKk CKOPUH2, Jl0eucCmuKarblK pezpeccus,
MawuHarnbik okeimy, depekmepdi OeceHcubunusayusnay, wewim arawbl, L] HelpOoHObIK Xerlici.

Z.M. Ordabayeva; A.N. Moldagulova
Kazakh National Research Technical University named after K. |. Satpaev
050013, Republic of Kazakhstan, Almaty, st. Satpaeva 22a
*e-mail: zhannaordabayeva@gmail.com

BUILDING A CREDIT SCORING MODEL BASED ON THE TYPE OF TARGET VARIABLE

With the rapid development of big data and Internet technologies, companies engaged in big
data financial platforms collect and systematize massive data through their own platforms, improve
credit scoring parameters and use machine learning methods to conduct complex and scientific
credit scoring assessments. Thus, banks face big problems when building credit scoring. Based on
the limitations of the existing system and methods of personal credit rating, it is necessary to study
personal credit rating based on machine learning methods, improve the parameters and scoring
system of personal credit rating, clarify data collection channels, use dynamic desensitization
technology. To reduce the sensitivity of the data, the LOF test method is used to verify the emission
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data and the random forest method is used to fill in missing data values. Then you use the gradient-
boosting decision tree method to view important indicators, process proven indicators using a metric
system model based on logistic regression, and get a personal credit score. Finally, the model is
tested using a BP neural network, and the model is used to predict the level of personal credit. The
study shows that machine learning can further improve the accuracy of individuals' credit ratings and
provide a scientific basis and background information for commercial banks' credit ratings.

Key words: big data, credit scoring, logistic regression, machine learning, data
desensitization, Decision tree, BP neural network.
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REVIEW OF METHODS FOR DETERMINING THE TONATION OF TEXTS
IN NATURAL LANGUAGES

Annotation: The analysis of sentiment in user comments finds application in many areas,
such as evaluating the quality of goods and services, analyzing emotions in messages, and detecting
phishing advertisements. There are numerous methods for analyzing the sentiment of textual data
in the Russian language, but automatic sentiment analysis of Russian-language texts is much less
developed than for other major world languages. This article is part of a broader study on the creation
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of an information system for detecting dangerous content in the cyberspace of Kazakhstan. The
purpose of this article is to provide an analytical review of the different approaches to sentiment
analysis of Russian-language texts and to compare modern methods for solving the problem of text
classification. Additionally, the article seeks to identify development trends in this area and select
the best algorithms for use in further research. The review covers different methods for text data
preprocessing, vectorization, and machine classification for sentiment analysis of texts, and it
concludes with an analysis of existing databases on this topic. The article identifies some of the main
unresolved problems in sentiment analysis of Russian-language texts and discusses planned further
research.

Key words: machine learning, recurrent neural networks, natural language processing, text
sentiment, NLP, information Technology.

Introduction

Text sentiment analysis is the process of automatically determining the emotional coloring of
the text, expressed in relation to some object, topic or event. The main task of sentiment analysis is
to determine whether the sentiment of the text is positive, negative or neutral[1]. Sentiment analysis
can be performed using a variety of methods, including rules, machine learning, and deep learning.
Some methods use a dictionary containing a list of positive and negative words, as well as their
weights. When analyzing a text, words are searched in the dictionary and their weight coefficients
are added up, which makes it possible to determine the tone of the text. Sentiment analysis can be
used to automatically process reviews, measure public opinion, evaluate brand reputation, and
detect signs of fraud in ads or social media posts..

Sentiment analysis of texts occurs in several stages (Fig. 1). At the first stage, the source text
is preprocessed, then informative features are extracted (text vectorization), a sentiment classifier
(recognizer) is built on their basis, and the last stage is the evaluation of the result of the work. The
stage of text vectorization for linguistic classification methods is not mandatory, since such classifiers
work directly with texts, and not with their vectors.

Text corpora, tone
dictionaries

-

. Feature
Rl EE5N Rl > R
- —~—

Figure 1 — The stages of sentiment analysis of text

Text preprocessing

Text preprocessing is the first step in its analysis. It is necessary in order to extract relevant
information from the "noisy" text. Text preprocessing includes converting all words to a single case,
removing punctuation marks, removing stop words, tokenization, word normalization, and, if
necessary, other operations.

When converting all words to the same case, as a rule, all uppercase characters are
converted to their lowercase forms, since it is assumed that the uppercase or lowercase forms of
words do not differ. All texts contain punctuation marks, which most often perform a syntactic
function, so when analyzing emotions in a text, there is no need to save them. Also, when processing
the text, stopwords are removed — words that do not contain a semantic load, for example,
prepositions, conjunctions, particles, etc. A necessary preprocessing step for subsequent computer
analysis of the text is tokenization of words — splitting the text into separate meaningful units (tokens)
[2]. The easiest way to tokenize Russian-language text is to split it into words by spaces. Word
paradigms in Russian have a large number of word forms that convey the same meaning. The form
of a word does not always carry useful information, therefore, when analyzing a text, it is
recommended to normalize all words, i.e., represent the word in its initial form. Normalization can be
done in two ways: lemmatization and stemming. Lemmatization is the transformation of a word to its
initial form (lemma). Lemmatization is based on a morphological dictionary. If the word is not present
in the dictionary, then a hypothesis is constructed about ways to change the word and obtain a
lemma for it. Stemming — obtaining the basis of a word, while endings, suffixes, and prefixes are
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discarded from words. Thus, all words in the text are reduced to a single form. Stemming is based
on morphological rules and does not require a dictionary.

Each of the stages of text preprocessing allows you to reduce the size of the space. Depending on
the source text, preprocessing may include only a few operations, and each operation may be refined
manually, taking into account all exceptions.

Extracting features from text

Before using a machine classifier, it is necessary to present the text in a humerical form
(featured description), i.e. vectorize the text. Let's consider several modern ways of text
vectorization.

BoW (Bag of Words) is one of the simplest and most common text vectorization methods. It
is based on the fact that the vector of each document in the feature space is formed from the
frequency of occurrence of individual words in this document [3]. This method completely ignores
the word order in the text and takes into account only their presence.

One-hot encoding (direct encoding) is a vectorization technique that is used to convert
categorical (nominal) data into numeric vectors [4]. It is based on the creation of fixed-length vectors,
where each element of the vector corresponds to one of the possible values of a categorical feature.

SVD (Singular Value Decomposition) — A text vectorization method that is based on the
assumption that words that often occur together have a stronger relationship than words that rarely
or never occur together[5]. It allows you to represent the word-document matrix as a product of three
matrices of lower rank.

Word2Vec (a toolkit developed by Google) is a text vectorization method that allows words
to be represented as vectors of numbers corresponding to their semantic meaning [6]. This method
is used to analyze text data and is widely used in machine learning tasks such as text classification,
searching for similar documents, and text generation.

GloVe (Global Vectors for Word Representation) is a text vectorization method that allows
you to represent words as vectors based on the statistical properties of their interaction in texts.
GloVe is based on the idea that semantically related words often appear in the context of each other.
However, unlike Word2Vec, GloVe uses a co-occurrence matrix to determine the proximity between
words [8].

BERT (Bidirectional Encoder Representations from Transformers) is a text vectorization
method based on Transformers and trained on a large amount of text. [9]. BERT uses a layered
architectural approach and a bidirectional encoding model, which allows it to take into account the
context and dependencies between words in a sentence when generating vector representations.
Unlike other models that only look at sentences in one direction (from front to back or vice versa),
BERT analyzes a sentence from both sides [10]. This is a lighter and faster version of BERT that
roughly matches its performance. The authors of [11] showed that transferring training from a
multilingual BERT model to a monolingual model for the Russian language leads to a significant
increase in performance when analyzing emotions in a text.

ELMo (Embeddings from Language Models) is a text vectorization method that uses deep
language models such as LSTM (Long Short-Term Memory) and CNN (Convolutional Neural
Networks) to create word embeddings [12]. Unlike other vectorization methods, ELMo builds word
embeddings based on the context in which they are located, taking into account both the left and
right contexts. This allows you to create more accurate embeddings that take into account not only
the word itself, but also its context, which is especially useful in the case of synonyms or words with
multiple meanings.

Sentiment classification of text data

To date, there are a large number of methods for determining the tone of the text [13]. All of
them can be divided into three main groups (Fig. 2).
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Linguistic Methods Machine learning Hybrid Methods

Learning with a teacher Learning without a teacher
Based on tone dictionaries

- Support vector machine

Rule based
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. . - k-nearest neighbors
- Naive Bayes Classifier
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Figure 2 — Text sentiment. Classification mehods

The essence of the first linguistic method based on tone dictionaries is that for each word
from the text its tone is determined (for example, positive, negative or neutral) based on tone
dictionaries. These dictionaries contain a list of words that refer to positive or negative sentiment.
Then, for each word in the text, its weight is determined, corresponding to its tonality. For example,
a positive word can have a weight of 1, a negative word — 1, and a neutral word 0. Then all the
weights of the words in the text are summed up, and based on this, the overall sentiment of the text
is calculated. This method was used for sentiment analysis in [14].

The second linguistic method is based on rules. For this method to work, a large set of
production rules for the “if —> then” construction is needed. This method also involves the use of tone
dictionaries in which the words belong to a particular class. The problem of sentiment analysis is
solved using a rule-based method, for example, in [15].

Machine learning methods can be divided into two main categories: supervised learning and
unsupervised learning. Supervised learning is a machine learning technique in which a model is
trained on data that contains correct answers, i.e. data is marked. In this case, the model finds
dependencies between inputs and outputs in order to later predict responses to hew data [16].
Examples of supervised learning algorithms: linear regression, logistic regression, decision trees,
random forest, gradient boosting, and neural networks [17].

Unsupervised learning is a machine learning technique in which a model is trained on
unlabeled data with no explicit answers. In this case, the model itself finds patterns in the data,
groups data by similarity, and finds hidden dependencies between features. [18] Examples of
unsupervised learning algorithms: clustering, principal component analysis, association rules,
density-based learning algorithms, and autoencoders [19].

There are also hybrid methods that combine several different methods. In [20], for the
problem of text classification, a hybrid method was used that combines tone dictionaries and the
support vector machine. In [21], the authors combined CNN and k-nearest neighbors to solve the
sentiment analysis problem.

After the classification stage of sentiment analysis of texts, a quantitative assessment of the
results follows, which can be carried out using a set of the following statistical indicators: accuracy
or precision, completeness (recall) and F-measures (F-score) [13].

Corpora for Sentiment Analysis of Texts

Despite the relevance of the sentiment analysis of Russian-language texts, the number of
annotated corpora for the Russian language is small. At the beginning of 2022, we managed to find
four tone dictionaries and seven text corpora in the public domain, designed for the task of sentiment
analysis of Russian-language texts.

Russian-language tonal dictionaries in the public domain

When using a method based on tone dictionaries, for automatic text classification, it is
necessary to rely on a dictionary that contains words with markings for belonging to a certain
sentiment. Markup can be binary (2 classes), ternary (3 classes) and multi-class (more than three
classes). There are several tonal dictionaries for the Russian language.

ISSN: 2788-7995 [IokopiM yHHBepCUTETIHIH Xabapiubichl. TexHuKanbIk Feutbivaap Ne 1(9) 2023 60



WordmapSent [22] is a tonal dictionary covering more than 46 thousand words of the Russian
language. In the published dataset, each input is associated with a tonality label and a numerical
value of the strength of the emotional-evaluative charge from a continuous range [1].

The RuSentiLex tonal dictionary [23] can contain both individual words and phrases, for which
their characteristics are indicated, denoting the part of speech or the syntactic type of the group, their
lemmatized form, tonality, and source of information. Depending on the context, the same word can
take on a different meaning. Therefore, the authors of the dictionary introduced a separate class of
sentiment, denoting a mixed assessment of the word. Also, the authors partly solved the problem
with words that have several meanings. They list all the meanings of the word according to the
RuThes thesaurus [24] and give a reference to the corresponding concept, the name of the concept
is written in quotation marks. In such cases, each meaning of the word is assigned its own sentiment
value.

LinisCrowd [25] is a tone dictionary based on user-generated Internet content on social and
political topics. Initially, the dictionary was compiled from marked-up texts obtained from the social
network Facebook. Subsequently, the dictionary was expanded by adding other word forms to it, as
well as words from other dictionaries.

WordNetAffect [26] is a lexical resource that contains words that describe emotions. It was
created on the basis of the ontology of WordNet - the semantic lexicon of the English language - by
selecting and labeling sets of synonyms (synsets) with emotional concepts. The sets of synonyms
were manually labeled with emotional labels, then they were additionally re-labeled into six emotional
categories. For the Russian language, the authors of the dictionary manually translated
WordNetAffect synsets from English.

The tonal dictionary from Belyakov's work [27] contains 690 bases of emotional words. The
dictionary is divided into two classes: the basics of Russian words with positive and negative
emotional coloring.

Russian-language emotionally colored text corpora in the public domain

There are several emotionally colored text corpora for the Russian language, their brief
description is presented below.

The largest Russian conference on computational linguistics "Dialogue” annually holds
competitions in computer analysis of the Russian language (http://www.dialog-21.ru/evaluation/),
one of the main areas of competition is the analysis of the tone of texts. Yes, in 2015 and 2016. the
organizers provided SentiRuEval text corpora. SentiRuEval-2015 [28] contains reviews collected
from the Twitter network about restaurants and cars. In addition to the general tone of the review,
SentiRuEval-2015 contains various target aspects of the object being evaluated. Each of these
aspects can also have a tonal value. SentiRuEval-2016 [29] includes reviews about banks and
mobile operators collected from Twitter. Feedback markup shows the object of the feedback and the
relationship of the subject to this object.

LinisCrowd [25] is a collection of documents on socio-political topics. The records of the
blogging platform "LiveJournal" were used as a data source. RuSentiment [22] is a text corpus that
includes posts collected from the VKontakte social network on various topics. Some posts may not
be marked by tone, but they may belong to a certain class of utterance (template greetings, thank
you and congratulations messages). RuTweetCorp [30] is a corpus of Russian-language twitter posts
automatically categorized into two classes. The ROMIP 2012 [31] and Auto_reviews [32] corpora
are also freely available.

Sentiment analysis can also be used in the analysis of conversational speech of speakers.
To solve this problem, you can use the multimodal RAMAS corpus [33]. It contains about seven
hours of audio and video recordings of interactive dialogues enacted by several actors. Before
analyzing the text component of the speakers' statements, you first need to get the spelling
transcription of the audio files, which is not provided by the developers.

Software products for sentiment analysis of Russian texts

The task of determining the tone of a text is commercially in demand; therefore, various
oriented computer systems are being developed that analyze the tone of texts. At the beginning of
2020, we were able to find five freely available software systems designed for sentiment analysis of
Russian-language texts.

SentiFinder [34] is a software module of the high-speed linguistic text analysis system Eureka
Engine. It determines the tone of texts in Russian, English and Armenian. A feature of this module
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is that it allows you to assess the degree of emotionality of the statement. It is designed to determine
the tone of reviews for various products, as well as news feeds and blogs.

Semantria [35] is a sentiment analysis software module based on the Lexalytics platform.
The system allows classifying the tone of messages in several European languages, including
Russian. Semantria is designed for text analysis in the field of marketing.

SentiScan is a text sentiment recognition technology based on the YouScan platform [36].
The SentiScan classifier was trained on data that contained product reviews from various industries.
YouScan is a commercial product, but it has a free trial available upon request.

SentiStrength is a software product for analyzing user sentiment [37]. It is designed to
analyze short social internet texts. The result of the text analysis is two scores that take values from
-5 (very negative) to 1 (not negative) and from 1 (not positive) to 5 (very positive). Initially,
SentiStrength was developed for the analysis of the English language, but subsequently adapted for
other languages, including Russian.

Texterra is an application for sentiment analysis of news messages [38]. The analyzed texts
can be from specific areas: politics, finance, internet, health, and Twitter posts. The demo version of
Texterra is freely available, its developers provide the ability to analyze the actual news collected
from the Yandex.News platform and Twitter, as well as user texts entered manually.

As arule, software products for sentiment analysis of texts in Russian are based on traditional
teaching methods and do not use neural networks. This approach can be justified by the fact that
neural networks require a large amount of training data, as well as a large amount of computational
and time resources for their training.

Conclusion

The article presents an overview of approaches to sentiment analysis of Russian-language
text data. The presence of numerous works on the topic of text sentiment analysis suggests that this
task is relevant and commercially in demand in many areas, including advertising, politics, marketing,
etc. This is confirmed by the increase in the number of conferences in the field of text analysis every
year, as well as the number of publications on the analysis of both Russian-language data and texts
in other languages. However, sentiment analysis systems for Russian-language texts are less
developed than for the main world languages. Also, the Russian-language sentiment analysis shows
a rather low accuracy compared to the English-language one, which is associated with the complex
structure of the Russian language. To confirm this statement, one can consider works on the
sentimental analysis of the Czech language, since the grammars of Russian and Czech are similar.
The works [38-40] analyze the tonality of texts in English and Czech, and the results of the study
show that the accuracy of sentiment recognition in English is higher than in Czech.

In further research, it is planned to implement an automatic classifier of advertisements for
the presence of signs of fraud in them. To do this, it will be necessary to create an experimental
corpus consisting of ads categorized as fraudulent and legal. Based on the obtained data, it will be
possible to build a classifier, first using the method based on tone dictionaries, and subsequently
other classification methods described in the article.
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TABUFU TINAEPAEN MOTIHAEPAIH TOHAUUACDBIH AHBIKTAY SICTEPIH KAPAY

lMadtdanaHywnsi nikipnepiHOeai ce3imOi manday mayapnap MeH KbiamemmepOiH canachkiH
baranay, xabapnamanapOarbl amMoyusnapObl manoday xoHe uuwuHemMIK xapHamanapObl aHbikmay
cusikmbl KenimezaeH casnanapda KondaHbinadel. Opbic miniHOeai MemiHOIk maniMemmepdi ce3imOoik
mandaydbiH kerimezaeH adicmepi 6ap, bipak opbic miniHOeai MemiHOepdiH KeHirn-KyUtiH asmomMammb|
mypOe manday aneMHiH backa Hezizei mindepiHe KaparaHOa andekalida a3 OambiraH. byn makana
KasakcmaHHbIH kubepkeHicmiciHdeai Kayinmi KoHmeHmmi aHblKmayoObiH aknapammabiK XyUeciH
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Kypy 6olbIHWa KeHipek 3epmmeydiH berniai 6onbin mabbinadsl. byn MakanaHbiH Makcambl — OPbIC
MamiHOepiHOeai ce3imdi mandaydbiH epmypri macindepiHe aHarumukarsblK WOy xacay >XeHe
MamiHOI Xikmey macereciH wewyoiH 3amaHayu adicmepiH carnbicmbipy. COHbIMeH Kamap, Makara
ocbl canalarbl Oamy meHOeHUUsnapbiH aHbiKmayra xoHe o0aH opi 3epmmeynepde natidanaHy
YWIiH eH xakKcbl aneopummdepdi maHOayra barbimmariraH. LLlony memiHdik depekmepdi andbiH ana
eHOeydiH, sekmopnaydbiH xeHe MamiHOepdiH KeHin-KyliH mandayra apHaifaH MawuHasbIK
KnaccuukayusHbiH epmypni 8dicmepiH KamMmudbl XoHe OCbl Mmakbipbin bolsbiHWa 6ap
Oepekkopnapdel mandaymeH asikmanadel. Makanada opbic miniHdeai momiHdepdeai KOHInN-Kyuodi
mandaydbiH Kelbip Heaizai wewinmezeH Mmoacenenepi alkbiHOanbin, andafbl yaKbimma
)xocrnapnaHraH 3epmmeyrnep marikbliaHaobl.

TyliH ce3dep: mMawuHarnblK OKbimy, KalimanaHambiH HeUpPOHObIK Xeninep, maburu mindi
eHOey, MemiHOIK ce3iMm.

K.E.HypcakuTtoB’, A.T. Bekuwes, C.K. KymapraxaHoBsa, A.M.Ypkymb6aeBa
BocTouHo-KasaxcTtaHcknn TexHudecknin yHmsepcuteT umenn [1.Cepukbaesa,
070004, r. YcTtb-KameHoropck, yn. NpotosaHosa A.K., 69
e-mail* nursakitov@bk.ru

OB30P METOAOB OMNPEAENEHUA TOHAJNIbBHOCTU TEKCTOB HA ECTECTBEHHbIX
A3bIKAX

AHanus HacmpoeHul 8 KOMMeHMapusix rosb3oeamersieli HaxoOum rPUMEHEHUE 80 MHO2UX
obriacmsx, makux KakK OUeHKa Kadecmea moeapoe U ycriye, aHanu3 aMouyul 8 COObWEeHUSIX,
obHapyxeHue puwuHaoeol peknambl. Cywecmeyem MHoxXecmeo Memodoe aHasnusa
MOHanbHOCMU MeKcmo8blXx OaHHbIX Ha pPYCCKOM s$3blKke, HO asmomamu4ecKkull aHasiu3
MOHalIbHOCMU PYCCKOSI3bIYHbIX MeKcmoe pa3pabomaH 20pa3do MeHbwe, 4Yyem Onsi Opyaux
OCHOBHbIX 513bIKO8 MUpa. [JaHHasi cmambs sersiemcst Yacmbio 6osee WupoKo20 uccriedosaHus o
co30aHuro UHQOpMaUUoHHOU  cucmemMbl  OBHapy)XeHUsT ~ ofacHo20  KOHmMeHma 8
kubepripocmpaHcmee KaszaxcmaHa. Llenb daHHOU cmambu — Oamb aHanumuyeckuli 0630p
pasnuyHbix Modxodo8 K aHasnudy MmOoHarbHOCMU PYCCKOS3bIYHbIX MEKCMOo8 U CpasHUMmMb
cospeMeHHble MemoObl peweHuss 3adadu Kraccugukayuu mexkcmos. Kpome moezo, 8 cmamee
cmasumcs 3adaya ebisgeume meHOeHUUU pa3sumus 8 amou obracmu u 8bibpampe onmumaribHbie
aneopummbi 05151 UCronb308aHus 8 OanbHeliwux uccriedosaHusix. O630p oxeambsigaem pasnuyHbie
memodbl npedsapumernbHoU 06pabomku meKkcmosbix OaHHbIX, 8eKkmopu3sayuu U MawuHHOU
Krnaccucbukayuu Ons  aHasu3a MmOoOHaslbHOCMU MeKcmoe U 3agepwiaemcs  aHasiu3om
cywecmeyrouwux b6as daHHbIX N0 amol meme. B cmambe 0603Ha4eHbl HEKOMOPbIE U3 OCHOBHbIX
HepeweHHbIX rnpobriem rnpu aHanu3e MoHaslbHOCMU PYCCKOSI3bIYHbIX MeKcmos u obcyxxdaromcs
nnaHupyembie danbHeldwue uccriedo8aHUusl.

Knroyesbie cnoga: mawuHHoe obydeHue, peKyppeHmHble HelpoHHbIe cemu, obpabomka
ecmecmeeHHO20 si3blKa, MOHallbHOCMb meKcma.
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ABTOPJIAPFA APHAJFAH EPEXE

FoinbiMn mMakana GypbiH XapusnaHbaraH XXeHe kaHanbifbl 6ap aBTOpIbIK a3ipnemenepai,
KOpbITbIHABINAPAbl, YCbIHbICTAPAbl KaMTUTbIH fbiNbIMK  3epTTEYAiH, 3KCNEepUMEHTTIK Hemece
aHanuUTMKanblK KbIBMETTiH 0acTtankbl, apanblk Hemece TYMKINIKTI HaTWXKenepiHiH MaTiHAIK
Matepuarbl 6onybl TUiC. FbINbIMM Makanara »annbl TakblpbinneH 6annaHbICTbl OYpbIH XXapusinanFaH
FbIIbIMU HOTMXKENEPAi 3epTTeyre XoHe Tangayfa apHarsfaH XyMbIC Kipegi (Luony makanachl), oHga
»Kannbinama TYXblpbliMAap MEH YCbIHbICTap KenTipifireH.

«LLakapim yHMBepcuTETIHIH XabapLubiCbl. TexHuKanbIK FoinibiMaap 6enimi» fFolnbiMy XXypHanbl
kasak, OpbIC, afblfLWbIH TingepiHaeri komkasbanapabl kabblngangpl.

XKypHanabiH xuiniri-tokcaHblHa 1 peT (kbinbiHa 4 Hemip).

Makana anektpoHablk dopmartTta (.doc, .docx, .rif) tech.vestnik.shakarim.kz xypHan Be6-
CanTbIHbIH XXYKTey (PyHKLMOHanNAbIFbl apkbinbl 6epineqi.
MopTanmeH xyMmsbic icTey yuwiH tech.vestnik.shakarim.kz canTbiHa Tipkeny kaxer.

>KypHanfa xapusinay yuwiH keneci 6arbiTtap 6onbiHWLA Makananap kabbingaHagbi:
e ABTOMaATTaHAbIPY XOHEe ecenTey TeXHMKAChI
e UHxeHepusgarbl MaTeMaTukanblK XXeHe CTaTUCTUKanbIK 8A4ICTeP, TEXHUKA XoHe TexHororuanap
e MawwmuHa xacay XaHe MexaHuKa
e  OHAIpICTIK XXaHe eHaey cananapbl
o Tamak MHXeHepUusaChl XeHe BUOTEXHONOIS
e Xbliny aHepreTmkacsol
e TexHukanblk dunsmka
e XMUSINbIK TEXHONOrMA

MaTepuangapabl pecimaeyre KoMbinaTblH Tanantap

Makana xunektepaiH keneci enwemaepimMeH pecimaeneai: napakTbiH, LWeTiHeH weriHic — 2,0
cm. Kapin enwemi — 11, xxonapansik nHtepsan — 1,0, kapin rapHutypacsl — Arial.

FbinbiMn MakanaHbIH KYpbinbiMbI
CTpyKkTypa Hay4HOW CTaTbW AOIMKHA BKIOYATL Crieaytowmne aremMeHTbl:
FbinbiMn MakanaHblH KypbiribIMbl KENECi anemMeHTTepai KamTybl Kepexk:

e FTAXA nHAekci (FINbIMU-TEXHUKANbIK aKknapaTTbiH, Xanblkapanblk argapbl) — 6eTTiH con xak
weTiHeH kepceTineqi. F TAXA vHAEKCIHIH MakanacblH TaFanbiHaay yLwiH www.grnti.ru cantblH
naviganaHy Kaxer).

e ABTOpnap Typanbl MoniMeT — opTafarbl X0 apKbifbl XKasblnagbl:

— Makana aBTOpblHbIH, aTbl-X6Hi XaHe Teri (angbiMeH aTtbl-KeHi, cogaH kewniH Teri-A. K.
Kanues), kapin-karnbiH;

— aBTopablH (NapapbiH) )KyMbiC OpHbI-XKOO (yMbIMHbBIH), KanaHblH, enaid ataybl;

— KOppecnoHAeHT-aBTOpAblH 6arnaHbic aknapaTtbl (e-mail).

e MakanaHblH ataybl (TakblpblObl) — 0N apKbinbl, KanblH KapinneH, optacbiHa TypanaHagbl. On
Ma3MyHAbl [0on KepCeTyi Kepek, KbiCka XaHe HakTbl 6onybl kepek. TakplpbinTarbl ce3gepai
KblCkapTyFa »on 6epinmengi.

e AHHOTaUMA — 3epTTeyAiH Heri3ri MaHiHIH, 3epTTey oaicTepi MeH OObeKTinepiHiH Kbickalua
Ma3MyHbIH, €H MaHbI34bl HOTUXKENEPIH, onapablH, MaHbI3AbINbIFbIH, FHIIBIMU XXaHE TaXipnbenik
KYHOBIMbIFBIH  KbiCkawa 6aaHganabl. AHHOTaUMA Makana aTayblHaH KeWiHri Kon apKbiibl
KypcuBneH opHanacTtbipbiniagbl. AHHOTaums kernemi-150-300 ceas.

e TyniH ce3gep — MakanaHbl i34eyre >aHE OHblH TaKblpbINTblK alMarblH  aHblKTayfFa
apHanfaH.TyiiH ce3gepaiH caHbl-5-8, KypCcUBMEH Xasblnaabl.

e MakanaHblH Heri3ri MaTiHi — >X0n apKbiSbl:

— Kipicne — e3eKTinikTiH, KepiHici;
— 3epTTey wapTTapbl MEH 84iCcTepi;
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— 3epTTey HaTmxenepi;

— FbInbiMK HBTWXENEPAi Tankbinay;

— KopbITbiHAbI;

— [lNanpanaHbinFaH agebueTTep TidiMi — Makana »asbinFaH Tinge >XoHe arfbillbliH TiniHae
pacimgeneg,i.

e Kapxblnangplpy Typanel aknapat (6ap 6onca).

e MakanaHblH COHblHAA aBTOPAbIH (aBTOpnapAblH) aTbl-XeHi, FblfibiIMU Aspexeci, atafbl, XXYMbIC
opHbl; 2KOO-HbIH, (YMbIMHbBIH), KanaHblH, engid ataybl; opbip aBTop yLWiH BannaHbIiC aknapaTthbl
(e-mail); makanaHbIH TakblpbiObl (aTaybl); aHHOTALMSA; Makana TiniHeH epekLeneHeTiH eki Tinaeri
TYWiHAai ce3aep kenTipineai (kasak/opbIC, afblLWbIH).

MaTteprnangapablH Kenemi, ageTte, MaTiHAI, CypeTTepai, kectenepi koca anraHga, 3 6eTTeH
keM Bonmaybl xaHe 8 6eTTeH acnaybl TuiC.

ABTOpnap caHbl 5 agaMHaH acnaybl Kepek.

CypeTTtepai, kapTanapabl, doTocypeTTepai, kectenepai, dopmynanapabl KOMMAbOTEPIK
TEXHWKaHbIH KOfgaHa OThbIpbIN OpbIHAAY XXeHEe onap Typarbl anTbifiFaHg4an Makanaga opHanacTblpy
ycbiHbInagbl. CypeTttepain peTTik Hemipnepi apab umdpnapbiMeH GenrineHeni, cypeTTiH aTaybl
CYpeTTiH acTbiHAA opTacbkliHa KenTipineai (1-cypeT-cypeTTiH artaybl).

Kectenep makanaHblH MoTiHIHOe OipiHWI cinTemeneH kelliH Hemece keneci beTtte
kepceTineni. KecrteHiH HeMipi MmeH aTaybl 6eTTiH con >XafblHAa kenTipinreH (1 — KecTe-KeCTeHiH
aTaybl). KecTteHi keneci 6eTke aybICTbipFaH xarganga 6araHgap HemipneHeni xxeHe keneci 6eTTe oH
XafblHOa KECTEHIH xarnracbl (1-KeCTEeHiH Xanfachbl) kepceTinegi.

OpebueTTepai pecimaey TapTibi:

— nuTepatypa pacnoniaraeTcs no Mepe yrnoMuUHaHUs B TEKCTE;

— OpebueTt MaTiHAE anTbiNFaHAAn opHanacThipbinanbl;

— MaTIH 6oMbIHLWA KBaapaT Xakwaga cinteme 6epinreH XXyMbICTbIH PETTIK HOMIpI KepceTineni;

— opebuettepai pacimagey MEMCT 7.1-2003 «bubnuorpadusnbik xa3ba. Bubnunorpadusnbik
cunattama. KypacTblpyablH, anmnbl Tanantapbl MEH epexenepi;

— aHblKkTamanblk agebueTTtepai parbiHoay KesiHge 6acbkinbiM aBTOpPrapbiHbIH, TOMbIK TidiMiH
(6ackanapbIHCbI3) KOPCETIHI3.

OpebueTTep Ti3iMiH KypacTbipy Mbicangapbl

Mep3simdi 6acbinbiMHaH arnbiHFaH Makana:
1. AkcaptoB P.M., AnsnkoB M.U., Pacynosa C.A. JleykomnanHai caHablk aHbikTay agici // Kas¥y
Xabapuwbicbl. Cep. xum. —2003. — T. Ne 8. — 5.40-41.

Kimarr:
2. KypmykoB A.A. JleyOMU3MHHIH @aHTMOMPOTEKTOPIIbIK XXaHe rmnonunuaeMuansik 6encexainiri. —
Anmartbl: Bactay, 2007. — 148 6.

KoHgbepeHyussi mamepuandapbiHaH (ceMuHap, Ccumrosuym), eHbekmep XuHaFbiHaH
XKapusinay:
3. AbumynbguHa C.T., CoigbikoBa [.E., Opasbaesa J1.A. KaHT eHaipici nHpaKkypbinbIMbIHbIH
XyYMbIC icTeyi XoHe p[amybl //KasakcTaHHbIH arpaprnblk CekTopblHAafbl VIHHOBauus: Martep.
Xanbikapan. koHd. /Kas¥y. on-dapabu ateiHgarbl kadyy. — Anmartbl, 2010. — 5.10-13.

3nekmpoHObIK KOp:
4. Cokonosckun [0.B. O3siH-63i peTTEenTiH Kamepa >XETeKTepiHiH MexaHU3MAEepiH CcuHTe3aey
Teopusachl [OnekTpoHablK. pecypc]. — 2006. — URL: http://bookchamber.kz/stst_ 2006.htm (kapay
KyHi 12.03.2009).

ABTOp MakanaHbl XibepreHHeH KeuiH XypHan peaakumsacbl YCbIHbIIFAaH XYMbICTbI €Ki anTa
iLiHOe OHbIH TananTapfa COMKECTIriH Tekcepy MakcaTblHAa (aHTUNnarnaT, Au3arviH, peLeH3ns xXoHe
T.6.) Kapangpl.

YKypHan pepakumscbl MakanaHbl kabbingay Typanbl OH LWewiM kabbingaraH xarganga,
aBTOprapra xapusinaHbiMFa akbl Terney YLiH TUiCTi xabapnama xibepineg,.

Makana >XypHan TananTapblHa CoWKeC KeriMereH xaffjaraa asTopnap 3MeKTPoHAObIK
nowTara xabapnama apkbiibl xabapnaHaTblH 6onagbl.
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XypHanablH peaakumachl Kenin TYCKeH XXYMbICTbI peueH3uanayfa gepbec xidepeai.
>KypHan makanaHbl aBTopbIH Xacbipbin (Double-blind review), eki peueHananayaaH eTkizegi.

KypHanablH pepakuusacbl MakanaHblH, YKCaCTbIfbiHbIH Oap-XofblHa TeKcepyai >Xysere
acblpagpbl (nMMueH3usanblk GargapnamMansik kamTamachld eTy naviganadbinagbl). MaTiHHIH, e3iHAaiK
epekweniri keminae 75% 6Gonybl kepek. Makananapaarbl e3iH-e3i cinteme xacay yneci 15%-aaH
acnaybl Kepek. TynHyCKanbIKTblH KaXeTTi Navbi3blH anvaraH Makana aBTopfa MbiCblKTayfFa
XiGepineai. BipiHWi >x8He ekiHWi Tekcepynep TeriH, yuwiHwi Tekcepy — 2000 TeHre. YLwiHwi
TEKCepyOeH KeniH Tepic HATWXKE arnblHFaH XKafganga, Makana XXypHanfa kapusnayra xidepinmengi.
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AYbIP METAJNAOAPObIH BUOTEOXUMUANBIK MUTPALUUACHI 2KOHE XUHAKTAIYbI

AHHOmMauus: Makanada 3epmmey Homuxxenepi KenmipineeH.... ...
TyliH ce30ep: KopwaraH opma, buonoe, maburam,.........

Kipicne

JlaHngwadT  KOMMOHEHTTEpiHIH  buoreoxmmusanblk  KacueTTepiH kanbinTacTeipyaa
aTMocdyeparnblk, Cy xaHe buoreHaik kewi-koH MaHbI3abl pen aTkapagbl. bapnbik Taburn cynapabiy,
iWiHOe KayblH-WlalblHAA anTapnblkTanm e3srepictep Oavkanagbl. Kapgafbl 3neMeHTTepAaiH
LWIOFbIpNaHybl aya TemnepaTtypacbiHa, NlacTaHy Ke3iHe KaTbICTbl en bafbiTbiHbIH 6afbiTbiHA, oaaH
KalbIKTbIFbIHA, Xep OepepiHe GannaHbicTbl [1]. YKayblH-LWALWbIHHBIH, XUMUANbIK KypaMblHOAfbI
anbipMallbINbIKTap aya MaccanapbiHblH KypAeni KosfanbiCTapblHa 6GannaHbiCTbl. 1-cypeTTe cy
KovmarnapbiHbIH My3blHAafbl ayblp MeTangapAblH Kypambl KOPCETINTEH.

Ba; 17 Sr; 25

1-cypeT — MockBopeLKuin XXYMECiHIH Cy KonManapblHbiH My3blHAA ayblp MeTangap KypamMblHbIH,
Tapanybl

3epTTey HaTUXenepi

XKaHb6bip cynapbl Kypambl 6GonbiHWa cynbdaTTbl-bukapboHaTTbl- X8He CcynbdaTTbl-
xnopuari-kanbumini.  ATMocepaga  WaHHbIH - WOFbIpriaHybiHa ~ GannaHbICTel  onapablH
MUHepangaHybl Xofapbl. JlaHgwadTTeiH aygaH OipniriHe >kayblH-LlallblHFA eCenTenreH aybip
MeTangapablH, 6acbiMabIbIFbl KAPMEH canbiCThipFanga xaHobipga (Sr, Pb, Cr, Zn, Ni) aHbikTangbl
(1-kecTe).
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1-KkecTe — Kap MeH »aHbblpAarbl ayblp MeTangapablH Kypambl, Kr/ ra

Ne Ayblp MeTangap Kap XKayblH

1 Pb 0,5x10°® 0,2x10*

2 Cr 0,4x10® 1,6x103

3 \Y 8,56x10° -
Eckepmne *
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BIOGEOCHEMICAL MIGRATION AND ACCUMULATION HEAVY METALS

This article discusses the characteristics of the development of eco-geochemical changes in
the biosphere. Analyzed discretely, and in particular the relationship of environmental, geochemical
and ecological changes. We present the laws of development of ecological-geochemical changes in
the biosphere......

Key words:.....

ABTOpnap Typarnbl manimeTTep

Makcat AHyap6ekoB1Y CmarynoB* — TexHMKa FbiNibIMOAPbIHbIH JOKTOPbI, « TE€XHONOoruanbIK
XabgblKTap xeHe MalumHa Xacay» KadegpacbiHblH npodeccopbl; Cemen kanacbiHbiH Lokapim
aTbliHOarbl yHuBepcuTeTi, KasakcTaH; e-mail: smagulov@mail.ru. ORCID: 0000-0001-6369-3690.

Cepren AnekcaHgpoBu4 3anueB — «dnsnka xaHe mMatemaTukay kadegpacblHblH du3unka-
MaTtemMaTMka fbifbIMAApbIHbIH,  KaHgugaTbl; Meckey MeMnekeTTik  yHuBepcuTeTi, Pecen
depepauuscel; e-mail: zaisev@mail.ru. ORCID: 0000-0001-7057-0461.

MapxaH MypatoBHa WMckakoBa — «TexHoOnorvsanblk XabablKTap >KoHe MaluMHa >xacay»
kadpegpachbiHbIH AOKTOpaHThl; CemMel kanacbiHbiH LLlokepiM aTbiHOarbl yHMBepCUTETI, KasakcTaH; e-
mail: iskakova@mail.ru. ORCID: 0000-0002-4787-4966.

Ant6ek Kanuesnuy KapumoB — «ABTOMaTTaHAbIpy» KadeapacbiHblH afa OKbITYLIbIChI; M-
®apabwu atbiHaarbl Kasak ynTTbik yHuBepcuteTi, KazakctaH; e-mail: karimov@mail.ru. ORCID: 0000-
0002-5378-2266.

CBepeHuAa 06 aBTopax

Makcat AHyap6ekoBu4 CmarynoB* — [OOKTOp TEXHUYECKUX Hayk, npodeccop kadeapbl
«TexHonornyeckoe obopynoBaHME U MaLUMHOCTPOEHUEY; YHUBepcuTeT nmenn LLlakapuma ropoga
Cewmen, Pecnybnuka KasaxcraH; e-mail: smagulov@mail.ru. ORCID: 0000-0001-6369-3690.

Cepren AnekcaHgpoBuuY 3anueB — KaHouaaT (usMKo-maTeMaTMyecku Hayk kadeapbl
«Pusmvka n matematmkar; MocKkoBCKUI rocygapCTBEHHbIN yHUBepcuTeT, Poccuinckas denepauus;
e-mail: zaisev@mail.ru. ORCID: 0000-0001-7057-0461.

MapxaH MypaTtoBHa — [JOKTOpaHT Kadegpbl «TexHonorndeckoe obopygoBaHue U
MallMHoCTpoeHuey»; YHuBepcuteT nmenn Lakapuma ropoga Cemen, Pecnybnuka KasaxcrtaH; e-
mail: iskakova@mail.ru. ORCID: 0000-0002-4787-4966.

Ant6ek KanueBuu — crapwwuin npenogasatenb kKadenpbl «ABTOMatusaums»; Kasaxckumn
HaUMOHamnbHbLIN  YHMBEPCUTET UMeHn anb-dPapabu, Pecnybnuka KasaxcrtaHn; e-mail:
karimov@mail.ru. ORCID: 0000-0002-5378-2266.

Information about the authors

Maksat Smagulov* —doctor of technical sciences, professor of the department «Technological
equipment and mechanical engineering»; Shakarim University of Semey, Republic of Kazakhstan;
e-mail: smagulov@mail.ru. ORCID: 0000-0001-6369-3690.

Sergei Zaitsev — Candidate of Physical and Mathematical Sciences, Department of Physics
and Mathematics; Moscow State University, Russian Federation; e-mail: zaisev@mail.ru. ORCID:
0000-0001-7057-0461.

Marjan Iskakova — doctoral student of the department «Technological equipment and
mechanical engineering»; Shakarim University of Semey, Republic of Kazakhstan; e-mail:
iskakova@mail.ru. ORCID: 0000-0002-4787-4966

Aitbek Karimov — senior teacher at the Department of Automation; Al-Farabi Kazakh National
University, Republic of Kazakhstan; e-mail: karimov@mail.ru. ORCID: 0000-0002-5378-2266

ISSN: 2788-7995 Becrnuk yHusepcurera [llakapuma. Texunueckue nayku Ne 1(9) 2023 71


mailto:smagulov@mail.ru
mailto:zaisev@mail.ru
mailto:karimov@mail.ru

NPABUIIA ANA ABTOPOB

HayyHaa cTaTbss [JorpkHa npeactaBnATb CcOBOM  TEKCTOBbIM  Matepuan HavanbHbIX,
NMPOMEXYTOUYHbIX UM OKOHYaTEbHbIX Pe3yNbTaToOB HAay4YHOro UCCneaoBaHUs, aKCrnepuMeHTanbHOM
WNNU  aHanuMTMYEecKOM  OeATenbHOCTW, codepXawunm  aBTopckue  pa3paboTky,  BbIBOAbI,
pekoMeHgauuu, paHee He onybnukoBaHHble WM obGnagatowme HoBu3HOW. K HayyHoOW cTaTbe
OTHOCUTCH Takke paboTa, NOCBSLLEHHAA U3y4YEeHU0 U aHanu3y paHee onybrMKOBaHHbLIX HayYHbIX
pe3ynbTaToB, CBA3aHHbIX 06LLen TemMon (0630pHasi cTaTbs), B KOTOPOM NpUBOAATCA ob6obLiatoime
BbIBOAbI M peKOMeHZaLNN.

B HayuHbIn xypHan «BecTHuk YHuBepcuteta LUakapuma. Cepusi TEXHMYECKME HAYKU»
NPUHMMAIOTCS PYKOMMUCU Ha Ka3axCKOM, PYCCKOM, aHTTIMMCKOM A3blKax.

MeprnogunyHocTb XypHana — 1 pa3 B kBapTan (4 Homepa B rog).

Cratbsi nogaeTtcs B anekrpoHHom dopmare (.doc, .docx, .rtf) nocpeacresom 3arpysku yepes
dyHKUMOHan Beb-canTa XypHana tech.vestnik.shakarim.kz

Ona pabotel C nopTtanoM  HeoOXoOMMO  3aperucTpupoBaTtbCsi  Ha  cainTe
tech.vestnik.shakarim.kz

Ana nyénukaumm B XXypHan NnpMHUMAKTCA CTaTbM NO CrieaylowmnM HanpaBieHNaMm:
e ABTOMaTM3aUMSA U BbIYUCNINTENBHAA TEXHMKA
e MaTemaTnyeckue n CTaTtuCTUYeCKNe MeTOoAbl B MHXEHEPUN, TEXHUKE N TEXHOMOIM
e MalwmnHOCTPOEHNE U MEXaHMKA
e [lpounsBoacTBeHHble U obpabaTbiBatoLme oTpacnm
o [luweBas nHxeHepusa n GUoTexHonorns
e TennosaHepreTuka
e TexHu4yeckas msmka
e XuMMyeckasi TexHonorums

TpeboBaHusa kK ohopmMneHuo maTtepuanos

Cratbs odopmMmnsaeTca co cnegyowmmm pasmepamm nonen: oTcTyn ot kpas nucta — 2,0 cwm.

Kernb wpndgTta — 11, mexcTpodHbin nHtepsan — 1,0, rapHutypa wpudTta — Arial.

CTpyKkTypa Hay4HOM CTaTbU
CTpykTypa Hay4yHOW CcTaTbW AOMMKHA BKOYATL CreayroLwme NeMeHThb:

e WHpgekc MPHTU (mexgyHapoOHbi pybpukaTtop HaydHO-TEXHUYECKOW WHopmaumm) —
yKa3bIBaeTCs C NEBOro Kpas cTpaHuubl. [Ana npucsoeHus ctatee nHaekca MPHTU Heobxoammo
ncnonb3oBaTb cant www.grnti.ru).

e (CBeaeHusa 06 aBTOpax — NULLYTCS Yepes3 CTPOKY MO LIEHTPY:
—  MHMUMansl n dpamunua astopa(-oB) ctaTbu (CHavana vHuumansl, 3atem gamunua — AK.
Kanues), WpndT — NONY>XUPHbIN;
— MecTo paboTbl aBTOpa(-0B) — Ha3BaHWe By3a (OpraHu3auumn), ropoaa, CTpaHsbl;
— KOHTaKTHasa nHdopmauua (e-mail) aBTopa-koppecnoHaeHTa.

e HasBaHue cTaTbu (3arofnoBOK) — 4epe3 CTPOKY, BbIAENSAETCS MOMNY>KUPHBIM  LPUEGTOM,
BblpaBHMBaHME MO UEHTPY. [O/MKHO TOYHO OTpaxaTb coaepxaHue, ObiTb KpaTkum W
NakoHn4YHbIM. CoKpalleHne CroB B 3arnaBuy He JONyCKaeTCA.

e AHHOTaAUUA — KpaTKOE W3NOXEHWe OCHOBHOW CyTW WCCNeAOBaHWW, METOAOB M OOBLEKTOB
nccnegoBaHumn, Hanbonee BaXHbIX pe3ynbTaToB, UX 3HAYMMOCTb, Hay4YHas M MpakTMyeckas
LEeHHOCTb. AHHOTaUMs pa3MeLlaeTcs Yepes CTPOKy Nocrne Ha3BaHusa ctatbh KypcusoM. O6bem
aHHoTauum — 150-300 crios.

e KnioyeBble crnoBa — npegHasHaveHbl ANA NMoucka cTaTbu M onpedeneHus ee npeameTHOn
obnactu. KonmyecTtBo Knto4eBbIX CrioB — 5-8, 0hopMnsoTCa KypCUBOM.

e  (OCHOBHOW TEKCT CTaTbl — Yepe3 CTPOKY:
— BBepgeHue — oTpaxeHue akTyanbHOCTY;
— Ycnosusa u meToAbl UCCneaoBaHus;
— PesynbTaTthl UccrnegoBaHuiy;
— O6cyxaeHne HaydHbIX pe3ynbTaTos;
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— 3aknioyeHve;
— Cnucok nutepaTypbl — 0hOpPMASIETCA Ha A3bIKE HANMCAHWSA CTaTbU U HA aHTTTIMNCKOM S3bIKE.

e /Hdopmauua o pyHaHcupoBaHUn (MNPU HanUyuK).

e B KOHUe cTaTbM NpMBOAATCA MHULUMANbI U baMunns, y4eHasa CTeneHb, 3BaHue, MecTto paboTbl
aBTopa(-0B); Ha3BaHWe By3a (OpraHm3aumm), ropoda, CTpaHbl; KOHTakTHas nHdopmauus (e-mail)
ONA Kaxgoro aeBTopa; 3arnasue (HasBaHve) cTaTbW; aHHOTAUWS; KIOYEeBble CroBa Ha ABYX
A3bIKaX, OTIIMYNMBIX OT A3blKa CTaTbM (Ka3axCKU/PYCCKUI, aHTTUACKURN).

O6bem maTepuanoB, Kak NpaBufo, He AOMKeH ObiTb MeHee 3 cTpaHuy n He Gonee 8

CTpaHuL, BKIHOYAst TEKCT, PUCYHKM, Tabnuupl.

KonuyecTtBo aBTOPOB HE LOMKHO NPEBLIWATL 5 YENOBEK.

PucyHku, kaptbl, ¢otorpacdum, Tabnuubl, OPMynbl PEKOMEHOYETCA BbINOMHATL C
MOMOLLIbIO KOMMBbIOTEPHOM TEXHUKN U pasMeLLaTb B CTaTbe Mo Mepe UX ynoMmuHaHus. Nopsakosble
HOMepa pUCYHKOB 0003Ha4vatoTcs apabckumn umdpamm, HasBaHWe pUCYHKa NPUBOAATCA MO LEHTPY
nog pmcyHkom (PucyHok 1 — HasBaHune pucyHka).

Tabnuubl oTpaxarTca B TEKCTe CTaTbM MNOCMe MEpPBON CCbIKA UMM Ha cneayroLlen
cTpaHuue. Homep n HasBaHune Tabnuubl NPUBOASTCS C NEBOW CTOPOHbI cTpaHuubl (Tabnunua 1 —
HasBaHve T1abnuubl). B cnyyae nepeHoca Tabnuubl Ha Ccnegyrowlylo CTpaHuuy, CTonoubl
HYMEPYIOTCSA M Ha CrneayoLlen cTpaHuue C NpaBol CTOPOHbI yKa3biBaeTCs NpoAorkeHne Tabnuupl
(MpogomkeHne Tabnuubl 1).

Mopsapok odpopmMmneHus nutepaTypbil:

— nuTepaTtypa pacnonaraeTtcs no Mepe ynoMmMHaHus B TEKCTE;

— MO TeKCTY B KBaApaTHbIX CKOBKax ykasblBaeTCHa NopsAKOBbIN HOMep paboTbl, Ha KOTOPYIO AaeTcs
CCbIfIKa;

— ochopmMneHne nuTepaTypbl JOIMKHO NPOM3BOANTLCSA B COOTBETCTBUM C TpeboBaHmamu TOCT 7.1-
2003 «Bbubnunorpadudeckasa 3anucb. bubnuorpaduyeckoe onucaHmne. Obwme TpeboBaHus n
npasura cocTaBneHNs»;

— Npu opopMneHnMn npmucTaTenHON nNuTepaTypbl NPUBOAUTL MOSHbLIA NepeyYeHb aBTOPOB U3aaHus
(6e3 op.).

Mpumepbl ochopmneHnsa cnucka nutepaTypbl

Cmamebs u3 nepuodu4yeckoz2o u30aHus:
1. AkcaptoB P.M., Aisumkoe M.U., Pacynoea C.A. MeTog KONMMYECTBEHHOrO onpeaeneHns

neykommauHa // BectHuk KasHY. Cep. xum. — 2003. — T.1. Ne 8. — C. 40-41.

KHuea:
2. KypmykoB A.A. AHMMONpPOTEKTOPHaA W runonunuaemMumyeckasl akTMBHOCTb JeyoMU3NHa. —
Anmarbl: bacray, 2007. — 148 c.

lMybnukayusi u3 Mamepuasnos KoOHhepeHyuU (ceMuHapa, cumnoluyma), c6opHUKO8 mpydos:
3. AbumynbamHa C.T., CoigbikoBa [.E., OpasbaeBa J1.A. ®PyHKUMOHWPOBaAHME U pas3BUTUE
NMH(PPaCTPYKTYpbl CaxapHOro npomnssoacTsa // IHHoBauus B arpapHom cektope Kasaxctana: Marep.
MexayHap. koHd. / KasHY nm. anb-®apabu. — Anmartel, 2010. — C. 10-13.

OrneKmpoHHbIU pecypc:
4. Cokonosckun [.B. Teopuss cuHTE3a camMOyCTaHaBMMBAKLLMXCHA KynaykoBbIX MEXaHW3MOB
npmBogoB [OnekTpoH. pecypc]. — 2006. — URL: http://bookchamber.kz/stst_ 2006.htm (pata
obpawenmsa: 12.03.2009).

Mocne npeacTtaBneHnsa aBTOPOM CTaTby pefakums XypHana paccMaTpyBaeT NoCTYMNUBLLYHO
paboTy B TeyeHWe [ABYX Hedenb C LeNbi0 MPOBEPKM €e COOTBETCTBUS NpeabABrseMbiM
TpeboBaHMAM (aHTMNNarnat, oPopmIieHne, peLeH3npoBaHue n T.4.).

B cnyyae nonoXutenbHOro pelleHns pefakumu XypHana O MPUHATUW CTaTbW, aBTopam
HanpasnseTcst COOTBETCTBYOLLEee coobLLeHre Ana nponsseaeHns onnatbl nybnukauuu.

B cnyyae HecooTBeTCTBUA cTaTbuM TpeboBaHMAM XypHana aBTopbl 6yaoyT wm3BeLueHbl
COOOLEeHNEM Ha INEKTPOHHYO MOYTY.
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Pepakuma »ypHanma caMOCTOAITeNIbHO HanpaBnseT nocTynuBwWYyK paboTy Ha
peueH3npoBaHue. B XxypHane npumeHsieTcsa OBOMHOe crienoe peleHsnpoBaHune (Double-blind
review), To eCTb KOHUAEHUNAMNBHO.

Pepakums >XypHana OCYLeCTBMSeT MpPOBEpKYy CTaTbW Ha Hanuvyne 3aMMCTBOBaHWUI
(ncnonb3yeTcst NUMUEH3MOHHOE MporpammMHoe obecneyeHune). OpUrnMHanbHOCTb TEKCTa OOSMKHa
cocTaBnATb He MeHee 75%. [Jona camoumMTupoBaHUsi B CTaTbsX He AOSMKHA npesbiwaTtb 15%.
Cratbs, He HabpaBwas HeoOGXOAMMbIA MNPOLEHT OPUNMHANbHOCTW, HanpaBnseTca aBToOpy Ha
nopaboTky. lNepBas 1 BTOpasi NPOBEPKM OCYLLECTBASATCA GecnnaTtHo, TpeTbsl npoBepka — 2000
TeHre. B cnyyae nonyyeHusi oTpuuaTenbHOro pesynbtata nocfie TpeTben NPOBEPKM, CTaTbsl He
aonyckaeTcs K nybnukaumm B xxypHane.
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BBegeHune

B dopmunpoBaHum GUOreoxmMmnyeckmx CBOMCTB KOMMOHEHTOB NnaHawadta BaXHYK posb
urpaet artmocdepHas, BogHaa n 6GuoreHHaa murpauunda. M3 Bcex npupogHbIX Bog Hambonee
3aMeTHble M3MeHeHNst HabnaaTca B aTMOCepHbIX ocagkax. KoHUeHTpaumsa aNemMeHToB B CHere
3aBUCUT OT TemnepaTtypbl BO34yxa, HanpaBrneHusi po3bl BETPOB MO OTHOLUEHUIO K WUCTOYHUKY
3arps3HeHusl, yaaneHHoCTu OT Hero, penbeda MecTHocTu [1]. Pasnuuuna xmmmnyeckoro cocrtaBa
aTMOCepHbIX OCaAKOB 0BYCOBIEHbI CIOXHBIMU NepeMeLLeHNAMM BO3OYLLUHbIX Macc. Ha pucyHke
1 oToBpaxeHo coaepkaHne TEXKeNbIX MeTannoB BO fNbAy BOOOXPAHUINLL.

Cu; 21 _ Zn; 5 Mo; 8

Ba; 17 Sr: 25

PucyHok 1 — PacnpegeneHne cogepxaHusi TSKenblX MeTansoB BO fib4y BOAOXPAHUIIMNLL,
MockBopeLKo cucTemMbl

MeToabl uccnegoBaHus

PesynbTaTbl uccnegoBaHum

[oxaeBble BoAbl MO COCTaBy CynbaTHO-rMApokapboHaTHO- K CynbaTHO-XNOPUAHO-
Kanbuunesble. MnHepanuaaumsa mx Bbllle 3a CYET KOHUEHTpauum B atMmocdepe nbinn. BbisiBneHo
npeobnagaHve TsKENbIX MEeTannoB, pacCYMTaHHbIX MNPUM BbINaAEHWM Ha efuHuuLy nnowagu
nangwadTa, B goxae (Sr, Pb, Cr, Zn, Ni) no cpaBHeHuto co cHerom (tabn. 1).

Tabnuua 1 — CogepxaHue TsKenblX MeTannoB B CHere u goxae, Kr/ra
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Ne Tsxkenble metannbl CHer Hoxab

1 Pb 0,5x10° 0,2x10%

2 Cr 0,4x10° 1,6x10°

3 \% 8,5x10° -
lMpumeyaHue: *

O6cyxaeHne Hay4YHbIX pe3ynbTaToB
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BIOGEOCHEMICAL MIGRATION AND ACCUMULATION HEAVY METALS

This article discusses the characteristics of the development of eco-geochemical changes in
the biosphere. Analyzed discretely, and in particular the relationship of environmental, geochemical
and ecological changes. We present the laws of development of ecological-geochemical changes in
the biosphere......
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author(s) are given; the name of the university (organization), city, country; contact information (e-

ISSN: 2788-7995 Becrnuk yHusepcurera [llakapuma. Texunueckue nayku Ne 1(9) 2023 77


http://www.grnti.ru/

mail) for each author; title (heading) of the article; annotation; keywords in two languages distinct
from the language of the article (Kazakh/Russian, English).

The volume of materials, as a rule, should not be less than 3 pages and not more than 8
pages, including text, figures, tables.

The number of authors should not exceed 5 people.

Drawings, maps, photographs, tables, formulas are recommended to be done using
computer technology and placed in the article as they are mentioned. Sequential numbers of figures
are indicated by Arabic numerals, the name of the figure is given in the center under the figure
(Figure 1 — The title of the figure).

Tables are reflected in the text of the article after the first link or on the next page. The
number and title of the table are given on the left side of the page (Table 1 — The title of the table).
If the table is transferred to the next page, the columns are numbered and on the next page, on the
right side, the continuation of the table is indicated (Continuation of table 1).

The order of registration of literature:

— literature is arranged as it is mentioned in the text;

— the text in square brackets indicates the serial number of the work to which the link is given;

— the design of the literature should be carried out in accordance with the requirements of
GOST 7.1-2003 “Bibliographic record. Bibliographic description. General requirements and rules for
drafting”;

— when preparing referenced literature, provide a complete list of the authors of the
publication (without others).

Examples of designing a list of references

Article from the periodical:
1. Aksartov R.M., Aizikov M.I., Rasulova S.A. Method for the quantitative determination of leucomizin
// Bulletin of KazNU. Ser. chem. — 2003. — V.1. No. 8. — 40-41 p.
Book:
2. Kurmukov A.A. Angioprotective and hypolipidemic activity of leuomizin. — Almaty: Bastau, 2007.
— 148 p.
Publication from the materials of the conference (seminar, symposium), collections of works:
3. Abimuldina S.T., Sydykova G.E., Orazbaeva L.A. Functioning and development of the
infrastructure of sugar production // Innovation in the agrarian sector of Kazakhstan: Mater.
International conf. / KazNU named after al-Farabi. — Almaty, 2010. — 10-13 p.
Electronic resource:
4. Sokolovsky D.V. Theory of synthesis of self-aligning cam mechanisms of drives [Electron.
resource]. — 2006. — URL.: http://bookchamber.kz/stst_2006.htm (date of access: 12.03.2009).

After the submission of the article by the author, the editors of the journal review the
submitted work within two weeks in order to check its compliance with the requirements (anti-
plagiarism, design, review, etc.).

In case of a positive decision of the editorial board of the journal to accept the article, the
authors are sent a corresponding message to pay for the publication.

In case of non-compliance of the article with the requirements of the journal, the authors will
be notified by e-mail.

The editorial board of the journal independently sends the received work for review.
The journal uses double-blind review, that is, it is confidential.

The editorial board of the journal checks the article for borrowings (licensed software is
used). The originality of the text must be at least 75%. The share of self-citations in articles should
not exceed 15%. An article that does not reach the required percentage of originality is sent to the
author for revision. The first and second checks are free of charge, the third check is 2000 tenge. If
a negative result is obtained after the third check, the article is not allowed for publication in the
journal.

ISSN: 2788-7995 [IokopiM yHHBepCUTETIHIH Xabapiubichl. TexHuKanbIk Feutbivaap Ne 1(9) 2023 78



Sample design of the article

ISTIR: 32.61.11

M. Smagulov?, S. Zaitsev?, M. Iskakoval, A. Karimov?
1Shakarim University of Semey
071412, Republic of Kazakhstan, Semey, 20 A, Glinki str.
2Moscow State University,
119991, Russian Federation, Moscow, Leninskiye Gory, 1, str.
3Kazakh al-Farabi National University
050040, Republic of Kazakhstan, Almaty, al-Farabi Ave., 71
*e-mail: smagulov@mail.ru

BIOGEOCHEMICAL MIGRATION AND ACCUMULATION
HEAVY METALS

Annotation: The article presents the results of the study.......
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Introduction

Atmospheric, water, and biogenic migration plays an important role in the formation of the
biogeochemical properties of landscape components. Of all natural waters, the most noticeable
changes are observed in precipitation. The concentration of elements in the snow depends on the
air temperature, the direction of the wind rose in relation to the source of pollution, the distance from
it, and the terrain [1]. Differences in the chemical composition of precipitation are due to complex
movements of air masses. Figure 1 shows the content of heavy metals in the ice of reservoirs.

Cr; 8
Ba; 17 sr; 25
Figure 1 — Distribution of heavy metals in the ice of reservoirs of the Moskvoretskaya system

Research methods

Research results

Rain waters are sulfate-bicarbonate- and sulfate-chloride-calcium in composition. Their
mineralization is higher due to the concentration of dust in the atmosphere. The predominance of
heavy metals calculated for precipitation per unit area of the landscape was revealed in rain (Sr, Pb,
Cr, Zn, Ni) compared to snow (Table 1).

Table 1 — Content of heavy metals in snow and rain, kg/ha

Ne Heavy Metals Snow Rain

1 Pb 0,5x10° 0,2x10*

2 Cr 0,4x10° 1,6x10°3

3 V 8,5x10° -
Note: *

Discussion of scientific results
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