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I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)Ie U XUMHYIE€CKHE TEXHOJOInn

MPHTH 50.41.17 https://doi.org/10.58805/kazutb.v.2.19-84

INPUMEHEHUE UHTEJLJIEKTYJIBHBIX CUCTEM ITOKAPHON
BE3OINIACHOCTHU B YMHBIX I'OPO/IAX
AL Byprerynos'?*, T.2K. Masakos!?, I.3. Busaréexonal?, A.A. Camerona?, B.V./I:)xoa1acoBa®
"MHCTUTYT MHpOPMALIMOHHBIX U BhYMCIUTETbHBIX TexHomoruit KH MHBO PK, Anmare, Kasaxcran
2KaszaxCKuii HAIMOHATBHBII YHUBEpCUTET UMeHH anb-Papadu, Anmartel, Kazaxcran,
e-mail: dizel_kz@bk.ru

B crarbe 00CYKIAIOTCS pa3uvHbIe ACMIEKTH YMHBIX CHCTEM IMOKAPHOW OGE30MaCHOCTH B YMHBIX TOpOJaX.
Crarbsl paccMaTpUBaeT Pa3lWYHBIE CUCTEMBI NOKAPOTYILIEHHS, CUCTEMBI YIIPABJICHUS MOXapoOM Ha OCHOBE
IoT-TeXHOJIOT A, a TaKKe CHUCTEMbI OTOBEIICHHs] M SBAKyalluy rpaxiaH. B HaHHOW cTaThe OBLIM pacCMOT-
PEHBI MPEUMYIIECTBA U HEIOCTATKU KaXJIOW CHCTEMBI, a TaKxke MPUMEPBl UX pealn3allid B peabHbIX yM-
HBIX ropogax. OOcyxkIeHre TPUMEHIMOCTH YMHBIX TEXHOJIOTUH B Pa3HBIX TOPOICKUX YCIOBUSX U MPUBEICHO
CpaBHEHME Pa3/IMYHbIX CHCTEM IMOXAPHOH Oe30omacHoCcTH. B 3aKimioueHny ObLTH MpeJCTABICHbI IEPCIEKTHBBI
Pa3BUTHST YMHBIX CHCTEM MOXAPHON GE30MacHOCTH B OyIyIeM.

KutoueBnble ciioBa: [0T-TexXHOIOTHS, yMHBIN TOPOJI, TIOKApHAst Ge30MaCHOCTh, UCKYCCTBEHHbIN UHTEJLIEKT,
KOHTPOJUIEp, MUK POIIPOIIECCOPHAsI CHCTEMa, TaTIYMKH TEMIEePaTyphl U IABJICHUS.

AKBLIJIBI KAJIAJIAPIA UHTEJIJIEKTVAJIIBI OPT KAVIIICI3/IITT
JKYUEJIEPIH KOJIJIAHY

A.JL. Byprerynos'?*, T.2K. Mazakos!?, I.3. 3usaréexosal?, A.A. Camerosa?, B.V. /I:xonmacosa’
'Kasakcran Pecryoiukach! FbUTbIM skoHe Korapbl OilliM MUHUCTpITri AKIMApaTThIK KoHe ecenTeyill
TEXHOJIOTUsUIap MHCTUTYTHI, AnMatsl, Kazakcran,
29J1—<1>apa614 atbiHAarbl Kazak yJaTTHIK yHUBepcuTeTi, AnMarsl, Kazakcras,
e-mail: dizel _kz@bk.ru

Makanana akbUIIbl Kadajaapaarsl opT Kayilci3airiHiH akbULAb Ky HeNepiHiH SpTYpili aCeKTiIepi TaJlKbuIa-
HaJpl. Makananga sprypii epr ceHzipy xyienepi, loT TexHonorusinapbiHa Heri3zesreH eprTi 6ackapy xKyw-
eniepi, COHJIAl-aK, a3aMaTTapFa aJiIbIH ajla KayilTiH OOJaTHIHBH eCKepTy XKoHe dBaKyalusiay Kyhenepi Ka-
pacTeippUTFaH. Byt Makanana op KyHeHiH apTHIKIIBUIBIKTAPsl MEH KEMIIUTIKTEp], COH/Iali-aK, OJIapAbl HAKTHI
aKbUIIBI KAJTaJIap/a K Y3€ere achblpy MbICAIAAPBI KApaCTBIPBULIBL. OP TYPJIi KalaJIbIK, XKaFJaiiapa akbUIIbl TeX-
HOJIOTUSTapABIH, KOJIIAHBLTYbIH TAJIKBIIAY XKOHE 9p ajlyaH epT Kayilci3iri xKyheaepiH calblCThIpy KalbHAA
aifrbutanel. KopbIThiHABIIA GoNamakTa epT KayilCi3AiriHiH akbpULIbl KyHeaepiH JaMbITy HepCreKTUBaIaphl
YCHIHBUIIBL.

Tyiin ce3aep: [oT TexXHONIOTHACH, aKbULIB Kajla, OpT KayillCi3iri, kacaHIbl UHTEJUICKT, KOHTPOJUIED,
MUK POITPOLIECCOPJIBIK, XKYHe, TeMIepaTypa MeH KbICHIM JaTUYMKTepi.

APPLICATION OF INTELLIGENT FIRE SAFETY SYSTEMS IN SMART
CITIES

A.D. Burgegulov"**, T.Zh. Mazakov'?, G.Z. Ziyatbekoval*?, A.A. SametovaZ,
B.U. Joldassova?
IRSE Institute of Information and Computational Technologies MSHE RK CS, Almaty, Kazakhstan,
2 Al-Farabi Kazakh National University, Almaty, Kazakhstan,
e-mail: dizel_kz@bk.ru
The article discusses various aspects of smart fire safety systems in smart cities. The article examines
various fire suppression systems, fire control systems based on IoT-technologies, as well as warning and

evacuation systems for citizens. In this article, the advantages and disadvantages of each system were discussed,
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as well as examples of their implementation in real smart cities. Discusses the applicability of smart technology
in different urban environments and provides a comparison of different fire safety systems. In conclusion,
the prospects for the development of smart fire safety systems in the future were presented.

Keywords: IoT technology, smart city, fire safety, artificial intelligence, controller, microprocessor system,

temperature and pressure sensors.

BBenenue. Pacryiiee HaceneHye ropooB 1 yBe-
JIMYEHHE KOJMYECTBA TOPOJNCKON HMH(PACTPYKTYpPHI
TPUBOIAT K HEOOXOIMMOCTH HIOUCKA HOBBIX CIIOCOOOB
ONTUMU3ALMH HCIOJIB30BAHKS PECYpPCOB M YITydlle-
HHsI KQUecTBa KM3HHM TOpPOXaH. YMHBIE TEXHOJIOTHU
CTaJIN KJIIOYEBBIM (])aKTOpOM B pa3sBUTHUN COBPEMEH-
HBIX TOpPOJIOB, KOTOPBIE CTPEMSTCS CTaTh Oosee -
(pexTMBHBIME, GE30MTACHBIMU M SKOJIOTHUECKH YCTOM-
YHBBIMH.

VYMHBIE TEXHOJOTMH TIPEACTABISIOT COOOW COBO-
KYITHOCTh Pa3NMIHBIX CHCTEM WM YCTPOKCTB, obecre-
YMBAOIIUX cOOp, aHAJN3 U MCHOIb30BAHUE TaHHBIX
JUTSI aBTOMATH3ALUN ¥ ONITHMU3AIAH YIIPABJICHUS TO-
porckoi MHPPaCTPyKTYpOor. DTU TEXHOJIOTHHA MOTYT
BKJIIOYATh B Ce0sl TATYMKH, KAMEPBI, TUCIUICH, CUCTe-
MBI YIIpaBJIEHHS U MHOTOE JPyToe.

B chepe moxapHO# 6€30MacHOCTH, YMHbIE TEXHO-
JIOTUM MOTYT WIPaTh BaXHYIO POJIb B MPEIOTBpAIIe-
HUU MTOXAPOB, OOHAPYKEHUU TIOKAPOB B paHHEH CTa-
JIMY, AaBTOMATUYECKOM TIOJaBJICHUU TOKAPOB U JBa-
Kyaluu rpaxiad. Takue yMHbIE CHCTEMBI TaKXKe MO-
I'yT IPEIOCTABIIAThH JaHHBIE It ObICTPOro u 3¢phek-
THUBHOTO YIIPABJICHUsI TIOXapaMu.

B mesnoMm, yMHBIE TEXHONOIMM MPEIOCTABISAIOT TO-
poaM M ropokaHaM MHOXECTBO MpPEUMYILIECTB, Ta-
KMX KaK TOBBIIICHAE OE30MacHOCTH, YJIydIllcHHe
yIIpaBJIEHUs TOPOACKON MH(PACTPYKTYpPOM, ONTUMHU-
3a1us MOTpeOJIeHNsT PeCypcoB M YMEHBIIICHHE Hera-
THBHOTO BO3JEWCTBHUS Ha OKpyXaolyio cpeny. [lo-
3TOMY, Pa3BUTHE YMHBIX TEXHOJIOTHI1 SBMISIETCSA BaX-
HBIM HalpaBJIeHUeM Ui CO3JaHUS YMHBIX TOPOJIOB B
Oymymem [1].

Marepuanasl u MeToabl. C POCTOM TOPOICKON
TONYJISAIMA W yBEIMYEHWEM KOJIWYeCTBA 3[aHUM,
BKJTIOYAst MHOTOSTAXXHBIE 3/IaHHUsI, TOPTOBBIE IIEHTPHI 1
CKJIafIbl, BO3PACTAeT PUCK BOZHHKHOBEHHS MOXApOB
B roponax. B To e Bpems, yMHBIE TEXHOJIOTUH, Ta-
KM€ KaK CHCTeMbl MOHUTOPHMHIA U KOHTPOJIS, AaTUM-
KU, UCKYCCTBEHHbI UHTEJUIEKT U T.H. MPEAOCTaBIIs-
10T BO3MOXKHOCTH TSI CO3MIaHusI Ooree 3(pheKTHBHBIX
CHCTEeM MoXapHou Oe3omacHocT [2, 3].

Takke clieyeT OTMETUTh, YTO YMHBIE TOPOJIa TIPeI-
CTaBJISIOT COOOM CIIOKHYI0 UH(PPACTPYKTYPY, U CUCTE-
MBI TTOXAPHOW OE30MACHOCTH JOJIKHBI COOTBETCTBO-
BaTh TUM OCOOEHHOCTSIM. B yMHOM ropose Moxer
WCTIONIb30BaThCSI OOJIBIIIOE KOJIMYECTBO IEKTPOHUKH,
a TaKk’Ke MHOXKECTBO YCTPOICTB C JIOCTYIIOM K HHTEp-
HETy, KOTOpbIe MOTYT OBITh TIONBEPKEHBI TIOKapaM U
JIOJIKHBI OBITH 3aIIUIICHBI.

CrieioBatesibHO, OOeCIieueH e MoKapHo# Oe3omac-
HOCTH B YMHBIX TOPOJIax SIBJISETCS HEOOXOUMBIM JIJTs1
3AIUTHI KU3HU U UMYIIECTBA TOPOKAH, a TAKKE IS
obecrieueHus] yCTOWIMBOTO Pa3BUTHS TOPOICKOM MH-
(pactpykTypsl [4-6].

Ileaw u 3a0auu uccaedosanust

PaCCMOTpI/IM HEKOTOPbIC TPUMEPLI CYHIECTBYIOIIUX
YMHBIX CUCTEM AETEKTUPOBAHM A ITOKAPOB, 4 TAKIKE UX
MMPpEUMMYIIECTB U HCAOCTATKU.

Cucrema IETEKTUPOBAHUS TOXKapoB 0 BU/IEOHA-
OmosieHno. JTa cHCTeMa HCHOJb3yeT KaMephl BH-
JIeOHAOIONIEHNs], KOTOpble CIOCOOHBI OOHAPYKUBATh
oIpe/ie/IeHHbIe NPU3HAKU I0Xapa, TAKUE KaK JIbIM,
oross u T.1. Kpome Toro, cucrema MCHoNIB3yeT ajiro-
PUTMBI UCKYCCTBEHHOTO MHTEJUIEKTA JJIsl 00paboTKU
BHUJIEON300paskeHuns1 M 0OHapykeHus noxapa. Hanpu-
Mep, TaKkylo cucteMy ucnonb3ylotr B Texace (CILIA) B
MaraszuHax Walmart.

[Ipenmyiuecrna:

Cucrema MOXeT OOHApyKMBaTh NMPHU3HAKM TIOXKa-
pa, KOTopble He MOTYT OBbITh OOHAapyXeHBI JIPyrUuMHU
CHCTEMaMH [ETeKTHMPOBAHUSI, HAlIpIMepP, OTOHb WA
JIbIM Ha BUJICON300paKeHNN;

BO3MOXHO UCIOJIb30BaHUE AJTOPUTMOB HUCKYC-
CTBEHHOTO HHTEJUIEKTa, YTO TMOBBIIIAET TOYHOCTD
onpeieNieHnsI MoXapa;

CucremMa MOXET HMCTIONB30BaThCs TSI MOHUTOPHH-
ra OONbIIMX TEPPUTOPUIl, HAIpUMep, B TOPrOBBIX
LEHTPaxX WM Ha MPOMBIIIUIEHHBIX OOBEKTaX.

HenocraTku:

CucreMa MOXeT He 06Hapy)KI/IT]> Moxap, €Cji1 BU-
Z[COI/I306pa)KGHI/IC 3216JIOKI/Ip0BaHO WJIK HEJOCTYIIHO;

BuneonzobpaxkeHne MOXET COfepKaTh JIOXKHbIE
cpabaTbIBaHUs, €CIM Ha HEM €CTb JIEMEHTHI, MOXO-
W€ Ha TIPU3HAKY 10Xapa, HAPHMED, CBET, CONMHEY-
HBIE JIy4YH U T.J.

TpebyeTtcst GONbIIOE KOMMYECTBO Kamep s odec-
TMEYCHMS ITOJTHOI'O TIOKPBITHSA TEPPUTOPUH, YTO MOKET
OBITh JOPOTO.

Cucrema JeTEeKTHPOBAHMS MTOXKAPOB 10 3BYKy. ITa
CHCTEMa UCHOJIb3yeT MUKPOQOHBI, YTOOBI OOHAPYXKH-
BaTh 3BYKH, CBSI3aHHbIE C [T0XapOM, HalIPUMeED, TPECK
OTHsI WJIM pacKarsl rpoma. Crcrema Takke MOXeT HC-
TMOJIb30BaTh AJITOPUTMbI MCKYCCTBEHHOTO WHTEJUIEK-
Ta 1asi 0OpabOTKHM 3BYKOBBIX JAHHBIX WM OIpeeie-
HMsI BO3MOXHOTO nokapa. Hanpumep, Takyio cucre-
My npuMeHsAoT B asponopty lanxas (Kurait).




IIpeumyiecrsa:

CucreMa MOXET UCTIONB30BAThCA AJI1 MOHUTOPUH-
ra GOJbIINX TEPPUTOPUIA, HAIIPHUMEP, B adpOINOpTax
WM Ha KeJIe3HOIOPOKHBIX CTAHLIUX.

BO3MOXHO HCIIONB30BAaHME AJTOPUTMOB HCKYC-
CTBEHHOTO MHTEJUIEKTA JUIS YTy dIIeH!sI TOUHOCTH 00-
HapyXeHHs;

Cucrema MOXeET 06Hapy)KI/ITb Nnoxap, Aaxe e€Clin
BI/I,IIeOI/I306pa>KCHI/IG HEOOCTYIIHO WJIN 3a6HOKI/Ip0Ba-
HO.

HepocraTtku:

Jarankyn MUKpO(OHOB MOTYT OBITH HEJOCTYIHBI
B HEKOTOPBIX 30HaX, HapHMep, B MOMEIIEHUSIX CO
CJIMIIIKOM BBICOKMM YPOBHEM IIyMa.

CucreMa MOXET JlaBaTh JIOXKHbBIE CpaOaThIBaHMUS,
eciv oOHapYKEHBI 3BYKH, KOTOPbIE HE CBSI3aHBI C T10-
’KapoM, HaIllpuMep, IIyMbl ABVIKYIIETOCs TPAHCIIOpTa.

CucremMa [ETEKTMPOBAHUS MOXKAPOB IO TeMIIepa-
Type. DTa cUCTeMa HCTIONB3YeT JaTYMKH TeMIlepaTy-
PBI, 4TOOBI OOHAPYKUTH IOBBIIIEHUE TEMIIEPaTyph,
KOTOpOe MOXET yKa3bIBaTh Ha HaJM4ue moxkapa. Ta-
KM€ CHUCTEMbl MOTYT OBITh YCTAQHOBJIEHBI B KPYITHBIX
CKJIaJiaxX, a Takke B MPOMBIIIICHHBIX 30HaX. Harpu-
Mep, Takylo CUCTeMy NPUMEHSIOT B KPYITHOM CKJaje
Amazon B bpuranuu.

[Ipeumymecra:

CucreMa MOXET UCTIONB30BAThCA AJI1 MOHUTOPUH-
ra 0ObEKTOB, B KOTOPBIX HEOOXOAMMO 0OECIEUnTh T10-
CTOSIHHBIF KOHTPOJIb TEMIIEPATy Pbl, HAIIPUMED, B ITPO-
MBIIIUIEHHOCTH.

CucremMa MOXeT OOHAPYXHUTh IOBBIIICHUE TEMIIE-
paTypbl, 4TO MOKET YKa3bIBaTh Ha HAJIMUME MOXKApa.

Henocrarku:

CucreMa MOXET He OOHAPYXUTh ITOKAP, €CITU TeM-
meparypa Toxkapa HeJOCTaTOYHO BBICOKA [UISI TOTO,
4TOOBI CpabOTAT IATUHK.

CucreMa MOXET JlaBaTh JIOXKHbIE CpaOaThIBaHMUS,
€CJIM TeMIIepaTypa MOBBIIIAeTCsl He U3-3a TToXkapa, Ha-
TIPUMED, U3-3a HEUCIIPABHOCTH 0OOPYAOBAHUS.

PesynbTare! u oocy:xaenne. Cucrema 1eTeKTU-
POBaHUS TOXApPOB MO [JaBJEHHIO. JTa CHCTEMa HC-
TOJIb3YeT JATUYUKK JIaBJIeHHUsI, YTOObI OOHAPYKUTH 13-
MeHEHU 1 JaBJIeHu s, KOTOpble MOTYT yKa3bIBaTh HA Ha-
Jyrie moxapa. Takue CUCTeMbl MOTYT ObITh YCTAHOB-
JIeHBI B 00BEKTaX C BHITSKHBIME CHCTEMaMU, TAKIMHU
KaK KYXHHU ¥ TPaYevHbIe, a TAKXKe B IIPOMBIIUICHHBIX
30Hax. Hampumep, Takyio cucteMy MpUMEHSIOT B Of-
HOM M3 KPYIHEHNIINX PO3HUYHBIX ceTeid Walmart amis
obecrieueHus1 6€30MacCHOCTH B Mara3uHax M CKJajgax.
Dra cucteMa MO3BOJSAET OBICTPO OOHAPYKUBATH IT0-
Kapbl 1 MaKCUMAJBbHO OBICTPO pearupoBaTh Ha HHUX,
4TOOBl MUHUMH3UPOBATh YIepOd Ui UMYIIECTBA U

Ge30racHOCTh TiepcoHaia. Kpome Toro, ciucrema mo-
*eT OBITH MOIKJTI0YEHa K JPYTHM CHCTeMaM Oe30rac-
HOCTH, TAKAM KaK CUCTEMbI [TOKAPOTYIIICHHSI X 9BaKy-
auuy, 4TtoObl 00ecnednTs OoJiee KOMIUIEKCHBIN TO-
XOJI K 00ecrieueHro Oe30MacHOCTH.

IIpenmyiecrsa:

Cucrema MOXeT OOHAPYXKWTH MOXKAp, Hake eCiu
€ro MCTOYHMK HE HAXOOWUTCS B HEMOCPEICTBEHHOM
OJIM30CTH OT JaT4YUKa.

CucreMa MOXET MCIOJIb30BAThCS JUIA MOHUTOPHH-
ra O6"bCKTOB, B KOTOPLIX €CTb BbITAXKHBIEC CUCTEMBI, Ta-
KM€ KaK KyXHH U IIpa4YCYHbIC.

Henocratku:

Cucrema MOXET JaBaTb JIOXKHBIC Cpa6aTbIBaHI/IH,
€CJI1 JaBJICHUE ITOBBIIIACTCA HE U3-3a IT0XKapa, Halrpu-
MEp, U3-3a UBMECHECHU A yCJ'IOBPlfI BCHTUWJIALNH.

HaT‘II/IKI/I HaBJIEHUS MOI'yT OBITh HENOCTYITHBI B
HEKOTOPLIX 30HAX, HAIIPUMEDP, €CJIN BBITAXKHBIE CUCTE-
MbI HE YCTAHOBJICHBI.

Kakgas U3 3TUX cHUCTeM HMMeeT CBOU Ipeumylie-
CTBA M HEJOCTATKH, M BBIOOP CHUCTEMBI 3aBHCHT OT
KOHKPETHBIX TOTPEOHOCTEH W YCIOBHH TOPOJCKON
MH(PACTPYKTYpBl: THII OOBEKTa, OIOIKET, JIOCTYI-
HOCTh M T.A. OIHAKO BCE 3TH YMHBIE CHCTEMBI Jie-
TEKTUPOBAHMUSI TI0XKAPOB MO3BOJISIOT Oosiee ObICTPO U
TOYHO OOHAPYXHMBATh TOXapbl, YTO SIBJISIETCS KpH-
TUYECKH BaXHBIM JJIs1 00eCIeUeHHs! MOKAPHO Oe3-
OIaCHOCTM B YMHBIX ropofax. Takxke coBpeMeHHbIe
TEXHOJIOTUH TIO3BOJISTIOT OOBEINHATD Pa3/IMUHbIe CH-
CTEeMBI X CEHCOPBI JUIs1 CO371aHus OoJiee Hale)KHOH CH-
CTeMBbI MOXapHOW OE30MaCHOCTH B YMHBIX TOpOAax
[2].

CucreMbl JETEKTUPOBAHUS IOXKapOB HAa OCHOBE
TEMIEpaTyphl U JABJIEHHsI UCTIONB3YIOTCSI BO MHOTHX
YMHBIX TOpoJax 10 BCEMY MUpY Ul oOecriedeHHs
6e30IMacHOCTH TOpOsKaH ¥ 3aluThl uMymecTsa (Puc.
1).

Hanpuwmep, B ropoze bocron, CIIIA, ycraHOB/EHBI
JAaTYNKY AbIMA ¥ TEMIIEpaTypbl, KOTOPBIE HCIIONb3Y-
I0TCS AJ1s1 ISTEKTHPOBAHMS TTOXKAPOB B 3[aHMAX U Ha
yIiuax. ITU JaT4YUKK Takke MOTYT IepejaBaTh UH-
(opMariuio B qucrieTYEPCKUe HEHTPBI, KOTOPbIE OBICT-
PO pearrpyiorT Ha BO3MOXHbIE ITOKaphl.

B Cunranype, rae MHorue 30aHusi 0OOpYIOBaHbI
CHUCTEMaMH YMHOIO JJOMa, JaTYMKU JpIMa U TeMIlepa-
TYPbI TAKKe HCTIONB3YIOTCS ISl NETeKTUPOBAHUS T10-
*kapoB. Kpome Toro, yMHble CHCTEeMBI IOKapHOU 0e3-
OIIACHOCTU MOT'YT OBITb MHTETPUPOBAHBI C APYTHMH
CHCTEMaMH, TAKMMH KaK CHCTEMbI 9BaKyallMH 1 M0Xa-
pOTyIIeHus!, YTOOBI 00ECTIeYNTh MaKCUMANIbHYIO -
(heKTMBHOCTb 1 MUHUMU3HUPOBATh YIIEPO.

B ropone Amcrepnam (Hunepnanssl), ycTaHOBIIe-
HBI JATYUKU TEMIIEPaTyphl, KOTOPble MOTYT OOHapy-
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KHMBATh MOBBIIICHHYIO TEMIIEPATYpy Ha YJIHIAX U B
3[AHHSX, YTO MOXKET YKa3bIBaTh Ha BO3MOXHBIH MO~
xKap. JJaTImKy CBS3aHBI C CHCTEMO MOHHUTOPUHTA U
yIpaBJIeHHsl, KOTOpast MO3BOJISIET OBICTPO OOHAPYKU-
BaTh MOXapbl U KOOPAUHUPOBATH NEUCTBHSI CITyKObI
HOXAPHOU 0Ge30MacHOCTH.

Cmapr-cucremMa noxaporyuieHus B [lybae: Dta cu-
cTeMa BKJIIOYAET CETh JATYMKOB M KaMep, pacrosio-
JKEHHBIX B 3aHUsIX, KOTOPbIE MOTYT OOHAPYXUBATh
TOKAPBI ¥ OTHPABIISITH UHPOPMAIMIO HA MTYJIBT YITPaB-
JIEHUsI TIOXAPHOH CIyXObl, YTOOBI OBICTPO pearupo-
BaTh Ha MPOUCIIECTBUS.

Cucrema gerekTupoBaHusi moxapos B Jloc-
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Puc. 1 - BecipoBoiHas cicteMa IoapHOW CUTHAM3ALMU U ABTOMATHKH, BKJIIOYAIOIIAst B ceOst 0OMavaHbIA
CEPBUC 111 TEXHOJIOTMYECKOTO MOHUTOPUHTA [7]

B nenom, yMmMHBlIE CHUCTEMBI AETEKTHPOBAHHUS I0-
’KapoB MMEIOT OIPOMHBII MOTEHIMAJ AJIs1 odecrede-
HHsL 6e30IIaCHOCTH B YMHBIX ropogax. OIHako, Bax-
HO y4YMTBIBaTh, YTO Kakasi CHCTEMA UMEET CBOM IIpe-
UMYIIECTBA U HEIOCTATKH, U BHIOOP KOHKPETHOM CH-
CTeMBbI JOJI’KEH OCHOBBIBATHCSA Ha CIELU(PHUUECKUX 110-
TpeOHOCTSIX TOPOZA U €T0 XKUTEJEH.

CyliecTByeT MHOXECTBO Pa3jIMUHBIX CHCTEM aB-
TOMAaTHUYECKOTO TO/IaBJICHUsI TI0XapOB, KOTOPBIE HC-
TOJIB3YIOTCS AJ1s1 OBICTPOro ¥ 3h(eKTUBHOrO TyIIe-
HUs Bo3ropannid. Hekotopele 3 HUX BKTOYaoT (Puc.
2):

CucreMbl aBTOMATHYECKOIO MOXapOTyHICHUA Ha

OCHOBE Ta30B. DTU CUCTEMbI UCIIOB3YIOT Pa3nyiHbIe
rasbl, TAKAE KaK aproH, AMOKCH yIJiepoaa, a30T WK
MHEPTHBIE ra3bl, IS TYILIEHUs Hoxapa. ['a3bl mogaior-
csl B MIOMeILeHHe Yepe3 ceTh TPyOOIIpOBOIOB U pac-
OBUISIOTCS MO BCel ruiomaau. ['a3sl MOMIonanT Ter-
JI0, 3aMe/UISIIOT XUMUYECKUE PEaKI|H U YIATSIOT KUC-
JIOPO/I, YTO MPUBOIUT K JIMKBUIAIIMH TTOXKAPA.

CuctemMbl aBTOMATHYECKOTO MOXKAPOTYIICHHUS Ha
OCHOBE JKUJIKOCTEH. DTU CUCTEMBI UCTIONB3YIOT KU/
KHe BeIleCTBa, TAaKWe Kak BOJA, HEHBl WM CIIelH-
QJIbHBIE JKUIKOCTH, TS TYLIeHu s noxkapa. Kuakoctu
HOJAIOTCS B TIOMEILEHHe Yepe3 CeTh TPyOOIIPOBOIOB
1 PaClibUIAIOTCS Ha MOBEPXHOCTH TOPAIINX MaTe€pua-
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70B. JKUIKOCTH OXJIAXIAIOT TOPSIIKE TOBEPXHOCTH,
YIAJSIOT TEIIO U MPEJOTBPAIAIOT PaclpoCTpaHeHHe
IUIAMEHH.

CucteMbl aBTOMATHYECKOTO TOXKAPOTYIIEHUS Ha
OCHOBE TIOPOIIKOB. DTH CHCTEMbI HCIOJB3YIOT II0-
POILKY, TaKUE KaK CYJIb(MaT amoMUHUSA WM OUKap-
OOHAT HATpH, IS TYIICHUS moxapa. [loporiku mo-
JIAI0TCS B TIOMEIIEHe Yepe3 CeTh TPYyOOIIPOBOIOB U
PACHBUISIOTCS Ha MOBEPXHOCTU TOPAIIUX MaTepua-
7oB. [Topomky 3aaepKUBaOT KUCIOPO, 3aMeISIOT
XMMHYECKHE PeakliM U yIaJISIOT TEIUIo, YTO MPUBO-
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Puc. 2 - Ilpumep nocTpoeHus1 MoxkapHON CUTHAIM3AIMU Ha ocHOBe cucteMbl BOLID, koTopast BKJIIOYaeT Tpu
ABTOMATUYECKHE YCTAHOBKH MOKAPOTYILIEHHS (TIOPOIIKOBOE, ra30BOE, BOAIHOE)

Kaxkmas cucremMa aBTOMAaTWYECKOTO TOJABJICHUS
MOXapOB UMEECT CBOU MPEUMYLIECTBA U HEAOCTATKU.
Huxe TMIPUBEICHBI HEKOTOPHIE U3 HUX:

CucremMa aBTOMaTU4eCKOTo MOXKapOTYLIEHHUsS BO-
JIOH:
IIpeumymecrsa:

10 Hambosiee pacHpOCTpaHEHHAsE U SKOHOMUYE-
CKHM BBITO[JHASI CUCTEMA TYIICHHUS MOKapa.

Bona noctymHa moBcofy U SIBASETCS OTHOCHUTEIb-
HO JIEIIEBBIM PECYPCOM.

Omna Heopora B YCTAaHOBKE U 0OCITyKUBAHHU.
CucreMa JOBOJBHO MPOCTA B MICTIOJb30BAHUM.
Henocratku:

Bopa MoxeT HaHecTH Bpe MMYIIECTBY, KOTOpOe
HAXOJUTCS B 30HE TOXKapa.

Ona Hea(peKTUBHA MPU TYIISHUH TOKAPOB, CBSI-
3aHHBIX C JIEKTPOOOOPYIOBAHUEM U MACIIOM.

IIpu HanM4YMM Ype3MEPHOro KOIMYecTBa BOJIBI MO-
€T BOHUKHYTh ONACHOCTD 3aTOIUICHUS 3[aHUS.

CucremMa aBTOMATUYECKOTO MOXapoTylmeHus ra-
30M:

IIpenmyiecrsa:

Ia3b1, Tak¥e KaK YIJICKUCIBIN Ta3, TAJIOTEHHBIE Ta3bl
U aproH, He MOBPEXIA0T UMYILIECTBO MPU TYIIEHUN
noxapa.

I"a3bl HE OCTaABJIAIOT CJIEIOB U HE OKA3BbIBAIOT HEra-
THUBHOTI'O BJIMAHHMS Ha OKPYXKAIOIIYIO CpEy.

CucremMa aBTOMAaTHUYECKOTO MOXKAPOTYIIEHUs ra-
30M MOXET OBITh JIETKO MHTErPUPOBAHA B CYIIIECTBY-
IOIIYI0 CUCTEMY MOJKapHOH O€30IacHOCTH.

HenocraTku:

I"a3b1 MOTYT OBITH OITACHBIMU TSI 3IOPOBbBsI JIIOMISH
M JKUBOTHBIX.

CucreMa aBTOMATHYECKOTO NOXapoTyHIeHud ra-

11
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30M MOXET OBITh JOPOTOi B YCTAaHOBKE M OOCITYXH-
BaHUM.

CucremMa aBTOMAaTHYECKOrO MOXKapOTYIIEHHs Iie-
HOIL:
[Tpeumymecrna:

Ilena He moBpexJaeT MMYILLECTBO IPU TYIUEHUU
roxapa.

CucrtemMa aBTOMATHYECKOTrO IMOKAPOTYIIEHHs Iie-
HOI paboTaer oueHb ObICTPO M 3 HEKTUBHO.

ITena oOyagaer AOMOJHUTEIBHBIMU CBOMCTBAMU
OXJIaXKJJEHHU s, KOTOPbIE MOT'YT TOMOYb MPEIOTBPATUTD
[IOBTOPHOE BO3rOpaHMUE.

HepocraTku:

[Tena MOXeT BBI3bIBATH KOPPO3HUIO IEKTPOOOOPY-
JIOBAHUS.

CucremMa aBTOMATHYECKOTO TIOKAPOTYILIEHHUS Tie-
HOM MOXET ObITh JOPOrOil B YCTAHOBKE M OOCITYXH-
BaHUU.

CucremMa aBTOMAaTHYECKOTO MOXKAPOTYIIEHUS TI0-
POIIIKOM:

IIpeumyiuecrsa:

IMopomok OBICTPO TYHIMT MOXap, MOTOMY YTO
OBICTPO 3aTYIIMBACT IUIAMsI M CHIKAET TeMIIepaTypy.

TTopoIIKOBIE CHCTEMBI IOBOJIFHO HANIEKHBI H MO-
T'YT UCIHOJIb30BATHCS IS TYIICHUS Pa3IMIHBIX THIIOB
TOKapOB, BKITI0YAsI TOPIOYME KUIKOCTH, Ta3bl M TBEP-
JIbIC BEIIIECTRA.

HOpOH.IKOBbIe CUCTEMbl OTHOCHUTEJIBHO IPOCTHI B
HUCIIOJIb30BAHUU U 06C.Hy)KI/IBaHI/II/I.

HepocraTtku:

HOPOIHOK MOXKET OCTaBJIATb OCTATKU Ha IOBEPX-
HOCTAX, YTO MOXET OBITh HpO6IIGMOﬁ IJIA HEKOTOPBIX
IPOMBIIJIEHHBIX ITPOLECCOB.

IMoporkoBble cUCTEMBl HE TOAXOISAT JUISl MCIIONb-
30BaHMSI B 00JIACTSIX C BBICOKOM BJIQKHOCTBIO, TaK KaK
BOZIa MOXET CKJIEMBaTh MOPOLIOK U JIE/aTh €T0 MEHEe
3(pPEeKTUBHBIM.

Iopomok Moxer ObITh BpeeH Uil KUBOTHBIX U
JIoZied, TIO9TOMY ClleflyeT OBITh OCTOPOXHBIMHU ITPH
HCIIONB30BAHUH B JKUJIBIX 30HAX.

CucremMa aBTOMaTHYECKOTO MOXAPOTYIIEHUS yIJie-
KHUCJIBIM Fa3oM:

IIpeumyiuecrsa:

VYrnekucnblid ra3 OBICTPO TYIIUT MOXKAaphl M HE
OCTaBJISIET OCTAaTKOB.

VrieKucIbIi ra3 He NOBPEIKAACT JJIEKTPOHHOE 000-
PyAoBaHUE U IPYI€ YYBCTBUTEJIbHBIC ITPECAMETHI.

CucreMbl TYHICHUA YTJICKUCIIBIM Ia30M MOTI'YT UC-
IIOJIb30BaThCS B HEOOJIBIINX U KPYIHBIX TOMEIICHU-
AX.

HenocraTku:

VIekucbii 1a3 MOXET OBITh OIMACEeH IS JIONEH,
MO3TOMY CJIeyeT ObITh OCTOPOXKXHBIMHU IPU UCTIOJB30-
BAHUU B XWIBIX 30HAX.

VIieKucbiii ra3 MOXET ObITh AOpOrum B IMPOU3-
BOJICTBE, YTO MOXKET IIOBJIMATH HA CTOMMOCTb CUCTE-
MBI TIOKapOTYIIEHUA.

CucreMbt TYHIEHUA YIJICKUCIIBIM Ia30M MOTI'YT I10-
Tp€6OBaTL JOIIOJIHUTEIbHBIX pa60T II0 YCTaHOBKE H
06CHy)KI/IBaHI/IIO, YTO MOXKET IIOBJIMATH HA CTOUMOCTDH
" CJIO)KHOCTb CUCTEMBI.

Hexkoropsle puMepsl peaan3aryi CUCTEM aBTOMa-
THUYECKOTO MOJABJICHUS TIOXapOB B YMHBIX TOpPOJax:

Iamxait, Kutaii: B paMkax mpoekrta mo co3aHuio
yMHoro ropoyia B [1laHxae ObLIM YCTaHOBJIEHBI CUCTE-
Mbl aBTOMATUYECKOTO MOXKAPOTYIIEHUS] B HEKOTOPBIX
3MAHUSAX U 00BEKTaX TOPOJa, BKIIIOYAs JKIJIbIe JOMA,
TOProBble LEHTPbl U CKJIagbl. CUCTEMBI HCHONB3YIOT
pa3nIyHble METOIBI TYIISHHS MOoXKapa, BKIIIOYAst UC-
TOJIB30BaHME BOJIBI, TA30B U MOPOIIIKA.

Ceyn, Oxnas Kopes: B Ceyne Obutn ycraHOB-
JIEHBI CUCTEMbl aBTOMAaTHUYECKOrO MOXAPOTYIIECHUS B
MeTponoauTeHe ropoza. CucTeMsl UCHONb3YIOT BOLY
JUIs1 TYIIEHHS TIOKapoB M ObLIM pa3padoTaHbl C yue-
TOM OCOOEHHOCTEW METPOIONUTEHa, BKJIIOYast HaJu-
Y1e BBICOKOBOJIBTHBIX JIMHUI M CHCTEM BEHTWJISLIN.

Hy6aii, OAD: B [lyOae Oblia ycTaHOBJIEHA CHUCTE-
Ma aBTOMATUYECKOTrO MOKAPOTYIIEHHsI B CAMOM BbI-
COKOM 3/1aHuu B mupe - HeGockpeOe Burj Khalifa.
CucremMa UCHOJB3yeT BOLY JUISl TYIIEHUS TOXKApOB
u Obuta paspaboTaHa C y4eTOM OCOOCHHOCTEH 3/a-
HUsI, BKJIIOYAsl €r0 BHICOTY U CIOKHYIO apXHUTEKTYpY.
Topojickast KOMaH/Ia TMOXAPHBIX BHEIPWIA CHCTEMY
Fireye, KOTOpasi UCMONb3YeT UCKYCCTBEHHBINA MHTEN-
JIEKT [Uisi OOHApyKEeHUs] BO3TOPaHUN M aBTOMATHYe-
CKOTO OIOBeIeHHsI okapHbIX. CrcTeMa BKIIOYaeT B
cebs 6osee 16 000 HaTYMKOB ¥ TO3BOJISIET Pearupo-
BaTh Ha MOXKapbl MTHOBEHHO.

T'opon Konenraren B [lanuu: B KoneHrarene BHeI-
peHa cucTeMa MoKapHOi 6e30MacHOCTH, KOTOpast Uc-
MOJIb3YET JIaHHbIEe JAaTUYMKOB KauecTBa BO3JyXa IS
OOHapyKeHUsT U3MEHEHHI B KOHIIEHTPAIUK YTapHOTO
ra3a U OIOBEIIEHUS O NOXKapax.

T'opoa Toponto B Kanane: B TopoHTO BHEipeHa cu-
cTeMa MOKapHOW Ge30MaCHOCTH, KOTOpast UCTIONb3YeT
YMHbIE JATUMKH, YCTAHOBJICHHBIE HA KaKJIOM STaxe
30aHus, Ul OOHApYXeHHs MoxapoB. [laTurku cuH-
XPOHU3UPOBaHbI C LIEHTPAJIBHON CHCTEMOIl yIpaBiie-
HUSI, KOTOpasi aBTOMAaTHYeCKH OIOBEIAeT ITOXKaPHBIX
¥ MIPeIOCTaBIIsieT MH(OPMALIMIO O MECTE BO3TOPAHHUSL.

T'opon Ceyn B HOxnoit Kopee: B Ceyne ycTaHOB-
JIeHbl YMHBIE IATYHKHU [bIMa, KOTOPbIE UCTIONb3YIOTCS
IU1s1 OOHAPY)KESHHS MIOKAPOB B MHOTOITAKHbIX 3/1aHU-
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sx. JIaTYMKY CUTHANM3UPYIOT O TIOXKAape, a 3aTeM CH-
CTeMa aBTOMATHUYECKOTO MOXApPOTYIICHHUS, YCTAaHOB-
JIEHHAs! HA KaXJIOM 3TaXe, HAYMHaeT padoTy.

Bapcenona, Vcnanus: B Bapcenone Oblia ycTaHOB-
JIeHa cHCTeMa aBTOMATUYECKOrO MOKAPOTYIIEHUS B
3[aHUM MeCTHOro Mmyses. CucTemMa HCIIONB3YyeT Tra3
JUTsL TYIIICHUsI TIOXapoB U Obula pa3paboTaHa ¢ yde-
TOM OCOOEHHOCTEH 3[aHMsl, BKJIIOYasi ero NCToprye-
CKYIO LICHHOCTb M HAJIMUHME XPYIKHUX KCIIOHATOB.

VMHBIE CHCTEMBI YIIPABJICHUS TIOKAPOM HCIIONb3Y-
10T CEHCOPBI U JIPyTUe TEXHOIOTUH, YTOOB OOHAPYKH-
BaTh MOXApPBI ¥ MPUHUMATH COOTBETCTBYIOIINE MEPhI
JJist ux tymeHust. OHM MOTYT BKJIIOUaTh B cedsl crie-
nyorie KoMrnoneHTH (Puc. 3):

CucteMsl yIpaBiaeHHs TOXAPOTYLIEHUEM: TH CHU-
CTEeMBbI WCHOJb3YIOT pa3IMyHble TEXHOJOTHH, TaKHe
KaK JIaTYMKH JbIMa M Teruia, 4ToObl OOHApyXUBATh
MOXapbl U AaBTOMATUYECKH AKTHMBUPOBATh CHUCTEMBI
MOKAPOTYIIEHHS], TaKWEe KaK CHUCTEMbl JPEHaXHBIX
IIJJAHTOB M aBTOMAaTHMUYECKHE YCTAaHOBKU IOXKApOTY-
IICHUS.

CucTeMsl yIpaBiIeHHs IBEPbMU: 3TH CHCTEMBI HC-
TIOJIB3YIOTCS A71s1 KOHTPOJIS IOCTYMA U MTPEeIoTBpalLie-
HUS PaclIpOCTpaHEeHHs OrHs yepes ABepu. OHU MOTYT
OBITH ITPOrPAMMHPYEMBIMH U151 aBTOMATHUECKOTO 3a-
KPBITHS ¥ OIIOKUPOBKY JBEPEi, €CI BO3HUKAET T10-
Kap.

CucreMsl ynpapjeHHs 3BaKyallUeil: 3T CUCTEMBI
TIpeiHa3HAYeHbI 111 OBICTPOi 1 3(h(PEeKTUBHON IBa-
Kyalliy JIIoed 13 3/1aHus B cTyvae rnoxapa. OHu Mo-
TyT BKJIIOYATh B ceOs1 aBTOMATUYECKHUE ONIOBEILIEHUS 1
MHCTPYKLMHU A7 9BaKyalllH, CUCTEMBI CBSA3U U HaBU-
raiyy, a Tak’ke UHTErpUPOBaHHbIE CUCTEMBI KOHTPO-
JIs1 JOCTYyTIa AJ1s1 ITPpe/IOTBPAILeH s TAHUKH 1 Xaoca.

CucteMbl MOHUTOPHHIA OKPY’KAIOIIEH cpesisl: 3TU
CHCTEMBI HCIIONB3YIOT CEHCOPBI Il HAOMOAEHUs 3a
YPOBHEM KHCJIOPOZA, YTapHOTO Ta3a M APYIuX Bpel-
HBIX BEIECTB B OKpyXkamptiel cpege. OHM Takke MO-
T'yT KOHTPOJIMPOBAaTh TEMIIEPATYPY U BJIAXKHOCTb, YTO-
OBl ONpE/Ie/ T PUCKU BO3TOPAHHUSI.
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Puc. 3 - DnemMeHTHI clcTeMbl OXapHOU
6e3omacHocTr Ha ocHoBe [oT

ITpuMepsl yMHBIX CHUCTEM YIPABJIEHHUS TOXapOM

BKJouaioT B cebs cucremy «CMAPT-TIIOKAP» B
MockBe, KOTOpasi BKJIIOYAET B ceOs1 JaTUYNKH JbIMa,
TeIUla U Ta3a, a TAKXkKe CUCTEMY OIOBEIIEHUs U HaBU-
raiuu JJis 9BaKyaluu JIIoAeu.

Emie onuu npumep - cucrema yIpaBieHHs MOXa-
pom B ToproBoM rieHTpe «Cityon Xi'an» B Kutae, kKo-
TOpasi BKJIOYaeT B cesi CHCTEMBI MOHUTOPUHI'A OKPY-
JKAIOIIeH CPeibl, ABTOMATHYECKUE YCTAHOBKH IOXa-
POTYLICHUS] U CHCTEMYy YIPABJICHHs JBEPbMH IS
NPEeOTBPAILEHUs] PACIIPOCTPAHEHH s OTHS.

Huxe npuBeneHsl MpeMMYyIIECTBA U HEJOCTATKH
HECKOJIBKHX TUIIOB YMHBIX CHCTEM YITPaBJICHUS IOXa-
poM:

CucreMsl yIIpaBJIeHHs TIOKapoM Ha OCHOBE 00JIaKa
JIaHHBIX.

[Ipenmyiuecrna:

MoOXHO HCIOIL30BaTh B JIIOOOM MAacIUTade: oOT
HeOOJTBIIIOrO 3/IaHKs IO KPYITHOrO TOpofa.

MoxeT OBICTPO OIpeJeIUTh MECTOMONOXKEHUE I10-
’Kapa W OTIPaBUTh COOOIICHHsSI HA MOOWJIbHBIC
YCTpOHCTBA WM B O(UCH CITyXKObl MOXApHOH Oe3-
OIACHOCTH.

Cucrema MOXKET ABTOMATUYECKH [MPEJOCTABIISAThH
PEKOMEH/IAIMH TI0 SBAKYAIMH U JPYTHe WHCTPYKIMH
110 GE30IIaCHOCTH.

HenocraTtku:

TpeOyetcst HagexkHOE MOAKIIOYEHNE K VIHTepHeTY
JUTS1 TIOJTHOHM (PYHKLIMOHAJIBHOCTH.

Hes(ddektriBHA B Cciydasx, Koraa HEOOXOIMMO
OBICTpOE NEHCTBHE W YCTPaHEHHe MpoOIeMbl HeMe/l-
JICHHO.

Moryt BO3HHKaTh HpoOieMbl ¢ KOH(pHUIEHINAIb-
HOCTBIO JIJAaHHBIX B CJIyJae HapyIIeHUs CUCTEMBI.

CucreMbl YyIipaBJIEHUS MTOKapOM Ha OCHOBE UCKYC-
CTBECHHOI'O MHTCJIJICKTA.

IIpenmyiecrsa:

CucteMsl Ha OCHOBE MCKYCCTBEHHOTO HHTEIIEK-
Ta MOryT 3(p(PeKTUBHO aHAM3UPOBATH JAHHBIE IS
OTpe/ie/IeHUs] HAJIMYUSI TI0XKapa U ero MeCTOIONOXKe-
HUSL.

MoryT npeackasbsBaTh BEPOSTHOCTh BOSHUKHOBE-
HMSI TI0’KapOB Ha OCHOBE JJAHHBIX O KJIMMaTe U APyrux
(axTopax.

MoryT aBTOMAaTHYECKH YIPABJISATh CUCTEMAMHU TY-
IIEHUsI TI0)Kapa U MTPOU3BOAUTH IBAKYALIHIO.

Henocrarku:

TpeGyetcst 60bIION 00BEM JaHHBIX /sl KOPPEKT-
HO pabOThI CUCTEMBI.

MoryT BO3HMKATh IPOOJIEMBI C TOYHOCTBIO aHAJU-

32, 0COOEHHO MPH CUIILHOM JIbIME WJIH IPYTUX (PaKTo-
pax, KOTOpble 3aTPyIHSIOT OOHApYXEeHHe MoXapa.
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Bricokast cTouMoCTb.

Cucrembl ynpaBieHus1 noxxapoMm Ha ocHoBe [oT-
TexHojorui 8, 9].

IIpeumymecrsa:

Bonpimoe xomuvectBo ycrporctB [oT, Takux kak
JaTYUKU TEMIICPATYpPhbI, ObiIMa U JIBHUXKEHHA, MOI'YT
OBITh MHTETPUPOBAHBI B CUCTEMY, UTO TIO3BOJISIET T10-
Jy4aTh MHOTO MH(OPMaLMM O BO3MOXHBIX Yrpo3ax
rokapa.

Hcnonb3oBaHne aHATMTHYECKUX AaHHBIX TO3BOJISI-
€T OINpeAessATh ONTUMAIBHYIO CTPAaTEerHio TYLICHHUS
MOKapa M yMEHbIIAeT BpeMsI peakiiy Ha Hoxkap.

WHudopmarus o moxape MOKeT ObITh [lepejaHa aB-
TOMATHYECKH B CHCTEMbl YIIPABJICHHMs, BBI30Ba IO-
KapHBIX CITyXk0, a Takke Ha MOOWIIbHBIE YCTPOWCTBA
TIOJIb30BATEISL.

CucteMsl ympapieHus moxapoMm Ha ocHoBe loT-
TEXHOJIOT U1 MOT'YT MCIIOJIb30BAThCA IJIA YHIPaBJICHUA
HECKOJIbKUMU OOBEKTaMU OTHOBPEMEHHO, YTO MOXET
CYILIECTBEHHO MOBBICHTb 3(P(PEKTUBHOCTb.

Texnonorus [oT mMoxeT ucnonb30BaTbes 11 MPO-
THOZUPOBAHUSI BOBMOXHBIX PUCKOB TOXapa, YTo IMO-
MOTaeT MpeJoTBpallaTh BO3HUKHOBEHHE MOXKApOB B
Oyayiem.

Henocrarku:

Puck Bo3HukHOBeHus ommoOok B cucreme IoT. Ec-
JIM ONVIH U3 JATYMKOB WJIA YCTPOICTB He OynmeT pa-
60TaTh JOKHBIM 00pa3oM, 3TO MOXKET IPHBECTU K
HEBEPHOW OLIEHKE YIpO3bl MOXKapa W HETPaBIIIBHON
peakLuy Ha Toxap.

Boicokasi crommMocTh 00OpynOBaHMsI W MHGpa-
CTPYKTYpBI, HEOOXOIMMBIX UIsl YCTAHOBKM CHUCTEMBI
yIIpaBJIeHHs MoxapoM Ha ocHoBe loT-TexHosoruil.

TpeOyeTcs HaIe)HOE COETMHEHUE C MHTEPHETOM U
ycToiuMBas paboTa ceTu 1yisi OOMeHa JaHHBIMU MeK-
NIy YCTpPONCTBaMH.

HexoTtopble cucTeMbl MOTyT OBITH CIIOKHBI B yCTa-
HOBKE U HACTpOliKe, TpelOysi poecCHOHAIbHBIX Ha-
BBIKOB.

BamuTa KOH(HUICHIMATPHOCTH U 0e30MacHOCTH
JAHHBIX, MepefaBaeMbIXx Mexay ycrpoiicrBamu IoT,
MOXET CTaTh MpoOIeMOl, 0COOEHHO B Cllydae Xakep-
CKHUX aTaK WA HECAHKIIMOHUPOBAHHOIO JOCTYTIA.

Heckoinpko npumMepoB peanuzalyy CUCTeEM YIpaB-
JieHu sl Io:xkapoM Ha ocHOBe [oT-TexHONOruil B yMHBIX
ropogax (Puc. 4):

Canra-Knapa, Kamigopuus, CHIA - B 2019 ro-
oy ropoa Canra-Knapa B Kamudopuum sHeapui
CHCTEMy yIpaBieHus moxapoMm Ha ocHoBe loT-
texHosoruil. CucreMa BKJIIOYAET B ce0s JaTYUKU [bl-
Ma, Temreparypsl, Biaxunoctd, CO2 u aBrkeHus, Ko-
TOpble MOHUTOPSAT U3MEHEHUS B OKpYXKalollel cpesie

U TIEpeJIaloT IaHHbIE B 00JIAKO, TJIe OHU aHATM3UPYIOT-
Cs1 ¥l MCTIONB3YIOTCSI JIJIsl IPUHSATHSI PEIICHHI O TYIIIe-
HIM noxapa. CucreMa Takke UMeeT aBTOMAaTHIECKUI
BBI30B TOJKapHBIX CIYKO, €ClIM AaT4YMKUA OOHapyxkar
MPU3HAKY TIOKapa.

Cunranyp - B Cunramype Obuta pa3paboTaHa
cHCTeMa ymnpaBieHHs moxapoM Ha ocHoBe IoT-
TEXHOJIOTHiA, KOTOPAst UCTIONB3YETCs B BHICOTHBIX 3/1a-
HusAx. CucteMa BKJTIOYAeT B ceOsl TATYUKK TeMIIepa-
TYPbI, JaBJIEHUsA, IbIMA U Ta3a, KOTOPbE MOHHTOPST
W3MEHEHWsI B OKPYXKaIIei cpefie U MepealT daH-
HbIE Ha CEPBEP, IJie OHY aHAIU3upyIoTcs. Eciu natau-
KU OOHApykKaT MPU3HAKY MOXKapa, CUCTEMa aBTOMATH-
YeCKH OTIPABJIAET COOOIIEHHE Ha MYJIBT YIIPaBJICHUSI
1 BBI3bIBAET MOKAPHBIX.

Tam6ypr, ['epmanus - [opon ['am6ypr B ['epmanum
BHEZIPWJI CHCTEMY YIpaBJIeHHUsI MOKapoM Ha OCHOBE
IoT-TexHoMOTHIA, KOTOPast UCHOJB3YeTCsI B TYHHEIISAX
u Merpo. Cucrema BKJIOYaeT B ceOst JaTIMKH JIbIMA,
Temrepatypsl 1 CO2, KOTOpblE MOHUTOPST U3MEHe-
HUSI B OKpYKAIOIEH Cpele M NepeialoT JJaHHble Ha
cepsep, I7ie OHM aHanu3upylorcs. Ecim parunku 06-
Hapyar ITPU3HaKH MOoKapa, CUCTEMa aBTOMAaTHYECKA
OTIIPaBJIsIeT COOOIEHNE Ha ITy/IbT YIIPaBJICHHUS U Bbl-
3bIBAET TMOKAPHBIX.

T'opon Konenraren B JlaHuM YCTaHOBUJI CUCTEMY,
KOTOpasd 06T>CI[I/IH$ICT JAaTYUKU ObIMa, CUCTEMBI OIIO-
BEILEHUs] U CUCTEMBI TUCTAHIIMOHHOIO YIIPaBJIeHUs B
eIIHYI0 CUCTEMY YITpaBJIeHHsI OKapHOH Ge30racHo-
creio. CrictemMa coOMpaeT JaHHBIE O JbIME U TeMIle-
paType M nepefaeT ux Ha IeHTpasibHbIA cepep. Ec-
JIM TTPOUCXOAUT IOXapP, CUCTEMA ABTOMATHUECKH OIO-
BellaeT NOKapHYIo CIyxkOy, a Takxke OTIpaBJLsAeT UH-
(hopmaryio 0 MeCTOIOIOKEHNH TT0XKapa U ero Xapak-
TEpPUCTHKAX.

B [lybae ycTaHOBJIEHBI YMHBIE CUCTEMBI yIpaBJie-
HUSI TOXKAPHON OE30MaCHOCTHIO B BBICOTHBIX 3aHHUSIX.
ITU CUCTEMBI UCTIONB3YIOT TATYMKHU IbIMa M TeMIle-
paTypsl, KOTOpble MOHUTOPAT MOKAPHYIO OMACHOCTb.
Korna cucrema oOHapyuBaeT MOXap, OHA aBTOMa-
THUYECKU CpabaThiBaeT, 3aKpbIBasi BEHTWISIIMOHHBIC
OTBEpCTHsl, YTOOBI IPEAOTBPATUTh PACIIPOCTPAHEHUE
OTHSI, U YBEIOMJISIET CITykOy TMOoXapHOU Oe30macHo-
CTH.

T'opon Bapcenona B Mcnanuu ucnonb3yeT yMHYIO
CHCTEMY YIIpaBJeHHs MOXapHOW Oe30IMacHOCThIO Ha
cponx ymuuax. CucremMa BK/IIOYAET AATYMKU JAbIMA
W TeMIepaTypbl, KOTOpble MOHUTOPST OOIIECTBEH-
HblE IPOCTPAHCTBA, ¥ CUCTEMY OIOBEILEHHs], KOTOpas
ABTOMATUYECKM OIOBENIaeT CIIykOy moxkapHoW Oe3-
OIAaCHOCTH B CTy4ae BOZHUKHOBEHH:s noxapa. Cucre-
Ma TaKXke BKJI0YaeT aBTOMAaTHYECKHE CHUCTEMBI I10-
KAPOTYIIIEHHS1, KOTOPbIE MOTYT OBICTPO TMOAABUTD I10-
JKap, Ipek/e 4eM OH HaYHET PaclpOCTPaHATHCS.
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370 UMb HEKOTOPhIE IPHMEPBI CUCTEM yIpaBJie-
HHS TIOkapoM Ha ocHoBe loT-TexHonorui, peaamso-
BaHHbBIX B Pa3/IMYHBIX YMHBIX TOpPOfax MO BCEMY MH-
py-.

CucTeMbl OTOBEIEHNST M 9BaKyalll TPaXkAaH SB-
JISIOTCSI BaXXHOW 4YacThlo OOIIel CUCTEMbI TIOKapHOM
6e3omacHocTy. OHUM MpeIHa3HaueHbl IS TIpeype-
KIEHUs JTofied O BOBMOXHOW OIMAacHOCTH W OpraHH-
3aIMM 3BaKyallud B ciydae moxapa. CymecTByoT
Pa3MYHbIE TUIBI CHCTEM OIOBEILEHHUS U BaKyalluH
rpax/aH, KOTOpble MOTYT OBbITh MCIIOJNIL30BAHbBI B 3a-
BHCHMOCTH OT KOHKPETHOM CUTYaIUH.

000

SANLORL  ACTLATORS  CAMERA

oSS
Gae

BUILOTRACK
SOFTWARE

&S

f— TR
I Eci s

FIRE PARILE

Y
wenemce |
| esmcomTITY |

:

e e
[Tt

L 1 Shmteny

Puc. 4 - CrannapTHas apXUTEKTypa CUCTEMBI
MOXapHO# Ge3ornacHocty Ha ocHoe 10T

OpgHuM H3 Hambonee PaclpOCTPAHEHHBIX THIIOB
CHCTEM OIOBELICHUS SBISETCS CHCTEMa IPOMKOI0BO-
puteneii. OHa BKJIIOYAET B ceOsl yCTAHOBKY I'POMKO-
TOBOpUTENIEN B 3[aHUSAX W HA yIUIAX TOPOAa, KOTO-
pble MOTYT BOCIIPOM3BOAWTD 3BYKOBBIE CUTHAJIBI ST
NpeayNnpekICHUs JIOIeH O BO3MOXHOW OINAaCHOCTH.
HexkoTtopble cicTeMbl TPOMKOTOBOPUTENEH TaKke MO-
TyT UCTIONBb30BAThCS ISl ONOBEILECHUS JIIOfeH O TOM,
YTO OHU MOT'YT INIOKMHYTb 3JaHHE B CIy4Yac roxapa.

Ellie OMUH THIT CHCTEMBI OMOBEIIEHHUS - 3TO CHCTE-
Ma SMS-yBenomniennii. OHa HUCTIONB3yeTCsl I OT-
npaBku SMS-cooO1ieHunii Ha MOOUIIbHBIE Tese)OHbI
JIOJIEl, KOTOPbIE 3aPErrCTPUPOBAII CBOM HOMEpA B
cucteme. Takue cUCTEMbI MOTYT ObITh OCOOEHHO TI0-
JIE3HBI B KPYITHBIX TOPOJIaX, [Jie MHOTHE JIIOIH TIOCTO-
SIHHO HaXOSITCS B BMKCHUU.

CylI1IecTBYIOT TAKXKe CUCTEMbI OIOBEICHHs] 1 9Ba-
Kyallil Ha OCHOBE CBETOBBIX CHUTHAJIOB. OHU MOTYT
UCIIONIb30BAThCSl B COYETAHUM C CHCTEMaMH TIPOM-
KOTOBOpHUTeNIel Win otnenbHo. Hampumep, cucrema
OIOBEILEHNS Ha OCHOBE CBETOBBIX CHUTHAJIOB MOXKET
OBbITh YCTAHOBJICHA B 3[aHUW W UCIOJb30BATHCS IS
MpeaynpexaeHus JIofIel O MoXape, eclii B MoMellie-
HUH CJIMIIIKOM IIIyMHO ISl TOTO, YTOOBI UCIOJIb30BATh
IPOMKOTOBOPHUTEITH.

Kpome Toro, cymiecTByioT Takke aBTOMaTHIECKHe
CHCTEMBI OIOBEIIEHHUS, KOTOpble MOTYT OBITh MHTE-

T'PUPOBaHBI C APYTMMH YMHBIMH CHCTEMaMH MOXap-
Holl 6e3omacHocTH. Hampumep, cucteMa feTeKTupo-
BaHMs IOKapa Ha OCHOBE [bIMa MOKET OBbITh MHTe-
TPUPOBAHA C CHCTEMOM OIOBEIleHus AJI aBTOMATH-
YECKOro MpeayNnpexIeHus JIoJed B 3[aHUU O BO3-
MOKHOM OIACHOCTH.

Bce cucremsl onoseiieHus: u 9BaKyallMu IrpaxJiaH
HUMEIOT CBOU NPEUMYIIECTBA U HEAOCTATKU, KOTOPLIC
MOT'YT 3aBUCCTb OT KOHKPETHBIX 00CTOSITEIbCTB.

Hanee IMPUBEACHBI NMPEUMYIIECCTBA U HEAOCTATKU
HEKOTOPBIX PACIIPOCTPAHEHHBIX CUCTEM OIOBEIICHUA
U1 3BaKyalluu Ipaxx/iaH:

3BYKOBasl CHCTeMa OIOBEIIEHHS U 9BaKyaluu. DTO
CaMBIil pacIipOCTPaHEHHBIN M IIPOCTOH BHI, CHCTEMBI,
KOTOPBIN UCIIONIB3YET 3BYKOBOM CUTHAJ [JIsI OIIOBEIIe-
HUA WU HAIIpaBJICHUA moneﬁ Ha BBIXO U3 3JaHUA.

IIpenmyiuecrna:

[IpocToTa yCTaHOBKY U MCTIONIb30BAHUS;

Hwuzkas croumMocTsb.

HenocraTku:

Hes(ddextrBHOCTD 17151 M0 €O CIabBIM CITYXOM;

OrpaHuueHHOCTh B Tepefade MH(GOPMALUMK O Xa-
paKTepe ¥ MECTOINOIOKEHHUH MOXKapa.

Cucrema onoBelleHus ¥ 9BaKyal Ha OCHOBE CBe-
TOBBIX CHTHAJIOB. DTa CHCTEMA UCIIONB3YeT CBETOBbIC
CUTHAJIbI, TAKME KAK MUTAIOIIUE OTHM, JIJIs1 OIIOBEIIe-
HUS ¥ HAIIPABJICHUS JTIOIEH K BBIXOMY M3 3/IaHHUS.

IIpenmyiuecrna:

D¢ deKkTHBHOCTD /IS JIIONIEH CO CIabbIM CITyXOM;
Xopouiast BUJUMOCTb B TEMHOTE.

HenocraTku:

OrpaHudeHHOCTh B Tepefade MH(POPMALUH O Xa-
paKTepe ¥ MECTOIOIOKEHHNH TT0XKapa;

Bsicokast croumMocTb.

CucremMa ONoOBeLIEHN 1 9BaKyaL[li Ha OCHOBE TeK-
CTOBBIX COOOIIEHMI. DTa cHcTeMa HCIOJb3YeT TeK-
CTOBBIE COOOIIEHHMs], TlepeJjaBaeMble depe3 MOOWIIb-
HbIE YCTPOICTBA WU JIpyTrve KOMMYHHUKAILIIOHHbIE Ka-
HaJIbl, [J1s1 OTIOBEIIEHNs 1 HallpaBJIeHUs JIoJeH K BbI-
XOfly U3 3[aHHUs.

IIpenmyiuecrsa:

Moxert obecrieunThb Gosee TOUHYI0 HHHOPMALHIO O
XapakTepe U MECTOIOJIOKEHUH TTOXapa;

Xopomasi 3(ppeKTUBHOCTD IS JIIOMIEH CO CIIa0bIM
3pEHHMEM WM CITyXOM.

HenocraTku:

Tpebyercst Hanmuure MOOWIBHBIX YCTPOICTB WU
JPYrMX KOMMYHUKALIMOHHBIX CPEJICTB;

HesddextrBHOCTD, €cu oM He MOTYT UM He
XOTSAT MOJTyYaTh TEKCTOBBIE COOOITICHHUS.
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CucremMa ONOBEINEHHS! W 39BAKyallMd HAa OCHOBE
BUPTYQJIbHOH PpEalbHOCTH SIBJISIETCS] MHHOBAIIMOH-
HBIM TTOIXOJOM K CO3[IaHHIO CUCTEMBI Oe30I1aCHOCTH.
OHa ucnob3yeT TEXHOJIOTHI0 BUPTYaJIbHON peaibHO-
CTH, 4TOOBI 00yYaTh JIIOJIEH, KaK JeHCTBOBATh B CIIy-
Yae rokapa WM APYroi aBapuM, a Takxke IJIs 9BaKy-
anum.

IIpeumyiecrsa:

YBennunBaet 3(ppeKTUBHOCTH 0OYUYEHHSI U TTOJIrO-
TOBKH K UPE3BbIYAHHBIM CHUTYaIIUSIM, [TOCKOJIBKY 00Y-
YeHHe MPOBOANTCS B YCJIOBUSX BUPTYAJIbHOW pealib-
HOCTH, KOTOpasi OoJiee pealiCTHYHA U 3aXBaTbIBalo-
ma.

VBemmuuBaer 3(p¢EKTUBHOCTh 3BaKyallid, IIO-
CKOJIBKY JIIOAW MOTYT OBITh O0Jiee 3HAKOMBI C TeppH-
TOpUe M 3HaTh, Ky/la ClIe/lyeT HalpaBJsAThCs.

YMeHbIaeT KOJTMYECTBO KEPTB B UPE3BBIYANHBIX
CHUTYaIIUsIX, TOCKOJIBKY JIIOJM OYIyT JTydIlie TTOAr0TOB-
JIeHbI ¥ 00yYeHBI JeCTBOBATh B TAKMX CHUTYallUsIX.

HepocraTtku:

CucreMbl Ha OCHOBE BHpTyaIILHOﬁ PEaIbHOCTH MO-
ryT OBITh AOPOTOCTOAIMNMUA I CO3JaHUA U YCTaHOB-
KH.

Cucrema TpeOyeT OOHOBJICHHI U TEXHUYECKOTO 00-
CITy’)KMBaHUS1, YTOObI FAPAHTHPOBATD €€ HAJIGKHOCTh U
3(pheKTUBHOCTD.

Hekotopsle moau MOTryT UCIIBITHIBATh AUCKOM(bOPT
WM HeyloOCTBa MpH HCIOIb30BAaHUM BUPTYaJIbHOM
PEAIBHOCTH, YTO MOXET OTBJIEUb X OT O0yUEHHS W
9BaKyalllH.

CucreMbl OIIOBEHICHHWA M 3BaKyalluM Ha OCHOBE
BHpTyaJ'IbHOfI PEATTLHOCTH ABJIAIOTCA HOBBIM HallpaB-
JIECHUEM B Pa3BUTHUU YMHBIX IOpOdOB, IIO3TOMY IIOKa
YTO HE CYIIECTBYET MHOKECTBA IIPUMEPOB peain3a-
1M1 TaKUX CUCTEM B PEAJIBHBIX rOpoaax.

OnHUM U3 TIPUMEPOB peajn3alyy MOJOOHON CH-
CTeMbl SIBJISIETCS TPOEKT, BOIUIOIIECHHBIH B JKU3Hb
komnaHuerr Luminous Group. OHu paszpabortanu
BUPTYAIBHYIO PEaJIbHOCTb, KOTOpas MO3BOJIAET JIIO-
JSIM UCHBITaTh TOXKApHYIO OMAaCHOCTh, HE HAaXOMsCh
Ha caMoM oObekTe. CHCTeMa COCTOMT M3 HECKOJb-
KHX BUPTYaJIbHBIX TPEHAKEPOB, KOTOPbIE UMUTHPYIOT
CHUTYyallu! TI0XapoB pa3inyuHoi cioxHoctH. ITocetn-
TEJIb MOKET HAYYUTHCA IMOJIb30BATHCA OTHETYIIUTEIA-
MH U1 JPYTMMH CPEICTBAMHU TTOXKAPOTYILIEHHsI, a TAKXKE
TIOHSATD, KaK MTPABUJIBHO U OBICTPO 9BAKYHPOBATHCS U3
3IaHUSI.

Ellle ofHUM MPUMEPOM SIBIISIETCS MIPOEKT, peasu-
30BaHHBIA B ropoge Cunramyp. 3pech Obuta co3ia-
Ha cucteMa AR-04KOB (OUKHM TOTIOJTHEHHOM peaibHO-
CTH), KOTOpasi [O3BOJISIET JIOASIM OBICTPO 1 Ge30acHO
MOKUHYTh 3/1aHUE B CiTy4ae moxapa. CucreMa CKaHH-
pyer MmoMelieHrne U OTOOpakaeT Ha OYKax Haubolee
0e30macHbIN MyTh AJIS SBAKYAaITHH.

B Poccuu poeKThI 1O CO3/IaHHUI0 CUCTEM OTIOBEIIIe-
HUsSI ¥ 9BAKyal[Md HA OCHOBE BUPTYAJIbHOW PeajibHO-
CTH TOKa YTO HE HIMPOKO PACIPOCTPAHEHBI, HO MHO-
e KOMIIaHNU pa6OT3.IOT B 9TOM HaIlpaBJI€CHUH, B TOM
uyncie HUU "Kpucra".

Cucrema ONOBEILEHN S 1 9BAKyallli Ha OCHOBE CBe-
TOBBIX CUTHAJIOB SIBJISIETCSI OMHOM M3 CaMBIX Paclpo-
CTPAHEHHBIX U MPOCTBIX CUCTEM B YMHBIX rOpofax.
Ona uCHonb3yeT CrenuajIbHble CBETOBBIE CHIHAJIbI,
KOTOpBIE CUTHAIM3UPYIOT O HEOOXOOMMOCTH 3BaKya-
MY WM [peaynpexaaoT o6 onacHoct. [Tpumepst
peanu3aiyy 3TOM CUCTEMbl MOXHO HalTH IO BCEMY
MHUDY.

Hanpumep, B fInoHuu cucreMa ornoBenieHus U 3Ba-
Kyallii Ha OCHOBE CBETOBBIX CHTHAJIOB MCIOJb3YyeT-
¢ BO MHOTUX ropogax, Bkmouas Tokuo. CeToBble
CHUTHAJIbl pa3MeIleHbl BO MHOTMX MECTax, B TOM 4HC-
Jie Ha 371aHUAX, MOCTaXx W aBTOMOOWJIBHBIX JOPOTax.
OHM MOTYT OBITb MCHOJIB30BAHBI JUIs TIpeLyNpekKie-
HUA O 3EMJIETPACEHUAX, IYHAMU U OPYTUX MPUPOL-
HBIX KatacTpodax.

B CIIIA cuctema OIOBEIICHHUS U 9BAKyalllH Ha OC-
HOBE CBETOBBIX CUTHAJIOB MCIOJIb3YETCS IS Mpeny-
MpEeXIEHNU O TOPHALO0. B HEKOTOpBIX ropomax ycra-
HOBJIEHBI CIIELIMAIbHbIE CBETOBbIE CUTHAJIBI, KOTOPBIE
MOTYT MPEAyNPEaUTh KUTEJISH O TOPHAIO M YKa3aTh
HarnpapJieHHe, B KOTOPOM HEOOXOIMMO JIBUTAThCsI 151
9BaKyallUH.

B Poccuu cucrema onoBelleHUs U 9BaKyalMM Ha
OCHOBE CBETOBBIX CUTHAJIOB TAKXE H_II/IpOKO UCIIOJIb-
3yercsi B yMHBIX ropogax. Hanpumep, B Mockse u
Cankr-IleTepOypre CBETOBBIC CHTHAJIBI YCTAHOBJICHBI
Ha 3/IaHUSIX, MOCTaX U JPYTUX 00BEKTAX, U UCIIONb3Y-
0TCSI /17151 OTIOBEIIIEHUSI JKUTEJIEH O IMoXkKapax, aBaprsax
U IpyTUX YPE3BBIUAMHBIX CUTYALIUsIX.

OJHAaKO, HEIOCTATKOM STON CUCTEMBI SIBJISIETCS TO,
YTO OHa MOXeT ObITh OpaHMYEHA B KMCIIOIb30BAHUU
B TEMHOE BPEMSsI CYTOK WJIU B YCJIOBUSIX, KOTJIa BUAU-
MOCTb CHUKEHA MU3-3a IbiMa WK TymaHa. Kpome Toro,
CBETOBBIE CUTHAJIBI MOTYT OBITh HE 3aMETHBI JUIS JIIO-
Jieli C OrpaHMIeHHBIMI BO3MOXKHOCTSIMU 3peHus (Puc.
5).
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Puc. 5 - Cuctema pedeBoro oroBelieHus o noxape cepuu Ajbha

CpaBHEHME pa3IMYHBIX CHCTEM IOXapHOH Oe3-
OITACHOCTU 3aBUCUT OT MHOTHX (DaKTOPOB, BKJIIOYAS
THII 3[aHNs1, €r0 Ha3HAUEHHUE, pa3Mep U HaJIMIHe Mep-
coHana. Huxe npuBeneHsl o0IIye XapaKTePUCTUKY U
CpaBHEHME HECKOJIbKUX TUIIOB CHCTEM MOKapHOH 0e3-
OIaCHOCTH.

CucreMbl aBTOMaTUYECKOTO TMOXapOTyHICHUA:

[IpeumymectBa: 3(ppeKTUBHOCTh, aBTOMAaTHYe-

CKO€ JENCTBUE, HAIEKHOCTD.

Hepmocratku: BO3MOXHO TOBPEKIEHHE HMMYIIe-
CTBa, BHICOKAsI CTOMMOCTb YCTAHOBKY U TEXHUUECKOTO
0OCITy KMBaHWSI.

CucTeMsl OTMOBEIIEHNS 1 BaKyalliH:

IpeumyiniecTBa: OBICTPOE OMOBEIECHHE, BO3MOXK-
HOCTb BaKyalliH, HA/IC)KHOCTb.

Henocratku: TpeOyloT 00y4eHHsI ¥ 3HaHUS O MpOo-
LeAypax 3BaKyalllH, MOTYT BbI3BIBATh MAHUKY B JIO-
IsIX, He CIIOCOOHBIX Ha HOPMaJIbHOE BOCTIPUSATHE 3BY-
KOB.

CucteMsl IETEKTUPOBAHUS TIOKAPOB!

IpenmyrmectBa: GbICTpoe OOHapyXKEHHE TOXapa,
BO3MOKHOCTh ABTOMATHYECKON AKTHBAIMM JPYTUX
cUcTEM OE30MMaCHOCTH.

He,ZlOCTaTKI/IZ JIO)KHBIE Cpa6aTbIBaHI/Iﬂ, BBICOKasA
CTOUMOCTb YCTAaHOBKH U TEXHUYECKOIO O6C.TIy)KI/IBa-
HHA.

CucTeMbl MACCUBHOM 3allUThI OT MOXKapa:

HPCI/IMyIJ_IeCTBaI HAAC)KHOCTD,

HH3Kasd CTOUMOCTbD.

3(ppeKTUBHOCTD,

Hepocratku: He JefCTBYIOT Ha MOKAPHOM CTaAuM,
He CIIOCOOHBI OOHAPYXHMBaTh MOXap.

Cucrtembl yrpaBiieHus 1moxkapoM Ha ocHoBe loT-
TEXHOJIOTUi:

[MpenmyinecTBa: TOYHOCTH, OBICTPOE OOHAPYKEHIUE
U YIpaBleHUE MOXAPOM, YAAJIEHHOE YIpaBJieHHE,
CHUKEHUE BEPOSITHOCTH JIOKHBIX CpadaThIBaHUIA.

Henocratku: BbiCOKast CTOMMOCTD, CJIOXKHOCTb B
YCTAaHOBKE U TEXHUYECKOM 06CJ'[y)KI/IBaHI/II/I.

IIpuMEHUMOCTh pa3HBIX CHCTEM MOXApHOU Oe3-
OIMACHOCTU MOXET 3aBHUCETh OT KOHKPETHBIX T'OpPOJI-
CKUX YCJIOBHH, TAKUX KaK KJIUMAT, HAJIITYUE TPOMBIIII-
JICHHBIX 30H, IUIOTHOCTh HaceeHus u T.11. Hanpumep,
B TOpOJax, T/ie KJIIMMAaT XOMOAHBIN ¥ CHEXHBIH, CUCTe-
Ma aBTOMAaTHYECKOTro TYIIEHHS MOKapoB BOAOW MO-
XKeT ObITh MeHee 3(PPEKTUBHON M3-32 BO3MOXHOCTH
3aMep3aHUsl BOABI U 0OPa30BaHUS JIba, UTO 3aTPY-
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HHT JIOCTYI K BO3TOPAHMIO M YCIOKHUT paboTy TO-
KapHBIX.

C apyroil CTOpPOHBI, B FOpofiaX ¢ MPOMBIIUIEHHbI-
MU 30HaMH, IJie MOXET ObITh OOJBIIOE KOIHMYECTBO
TOPIOYMX MATEPHAJIOB U JIETKO BOCIJIAMEHSIEMBIX Be-
IIECTB, MOTYT ObITh 3(P(PEKTUBHBI CHCTEMBI aBTOMa-
THUYECKOTO TYILEHUs MOXKapOB, KOTOPbIE UCTIONB3YIOT
CrienMaIn3upOBaHHble XMMUUECKUE BEIECTBA, TaKUe
KaK MHEPTHbIE I'a3bl WM MOPOIIIOK.

Takske BaKHBIM (PaKTOPOM MOKET OBITh TUIOTHOCTb
HaceJIeHUsl U YCTOTa 3aCTpOUKHU. B ropomax ¢ 6oib-
IO TUIOTHOCTBIO HACETEHHWSI M BBICOKOH 3acCTpOii-
KOW MOXET ObITh TPYIHO IPOBECTH IBAKYALMIO JIO-
Jeil B cily4yae moxapa, lo3ToMy MOryT ObiTh 3dek-
THUBHBI CHCTEMBI OTOBEINCHUS U 9BAKYyalllH, KOTOPbIE
UCIIONB3YIOT BU3YallbHbIE M 3BYKOBbIE CHUTHAJIBI, UTO-
OblI MpUBJICYb BHUMAHKE IPAXK/IAH U HAMTPABUTD MX HA
0Oe30I1aCHbINA BBIXO/L.

TakuM 00pa3oM, BHIOOP CHUCTEMBI OKAPHOH Ge3-
OIACHOCTH JIOJDKEH OCHOBBIBATBCSI HA KOHKPETHBIX
YCJIOBUSIX Tropojia ¥ TpeOOBaHUsIX K GE30MacHOCTH, a
TaKkxke Ha 3(P(heKTUBHOCTH, HAJIEKHOCTU U CTOUMOCTHU
peanu3alyy 1 SKCIUTyaTaly CUCTEMBI.

VMHBIE TEXHOJIOTUH UMEIOT OrPOMHBIN TTOTEHIIAAIT
JUIsL YIYYIIEHUS] CUCTEM TMOXapHOW Oe30MacHOCTH B
YMHBIX ropojiax. MHOrMe WHHOBALIUK yXKe BHEIPEHbI
U YCIEIIHO PadoTaIoT, O3BOJIAs YCKOPHUTH MPOIIECChI
OOHapyKeHUsI U TYIICHUs MOXApOB, OMOBEINCHUS U
9BAKyal[MU HACEJIEHH S, 4 TAK)Ke MUHUMU3AIIUH YIIEeP-
6a ot moxapa (Puc. 6).

CucremMbl ONMOBEINCHUS. W JBAKYyallMd HA OCHOBE
IoT-TeXHOJIOrMil U BUPTYaIbHON PEalbHOCTH MO3BO-
JISIIOT OBICTPO OOHAPYXHTh MOXap W OPraHU30BaTh
9BaKyalMIO, JaXe ECIH JIIN HaXONSTCS BHYTPH 371a-
HUH, TJe He OIMYIIA0T 3amaxX ObiMa WId He BUIAT
OrOHb. ABTOMATHYECKUE CHUCTEMBI MOKAPOTYIICHHSI
Ha OCHOBE Ta3a, MEHBI, OPOLIKA ¥ BOIbI TO3BOJISIOT
OBICTPO MOTYIIUTP MOXKAP M NPEAOTBPATUTH PACIIPO-
CTpaHeHHe OTHSI.

CucTeMbl MOHUTOPHMHTA U JIETEKTUPOBAHMSI TTOXKA-
POB, OCHOBaHHbIC Ha [JATYMKAX W aHAIM3e OOJNBIINX
JIAHHBIX, TIO3BOJISIOT OBICTPO OOHAPYKUTh HAYAIbHbIC
CTaJIUM TIOXapa U MPUHATh MEPhl VISl €ro TYIICHUS.
ABTOMATHYECKHE CUCTEMBI YITPABJIEHHSI TOXAPOM Ha
ocroBe [oT-TexHONMOrMi MO3BOMAIT OBICTPO pearu-
pOBaTh Ha MOXAP U KOOPAMHHUPOBATH AEHCTBHS I10-
*kapHbix Opuraz [10, 11].
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Puc. 6 - I[Ipumep HeHTpan30BaHHON CUCTEMBI KOHTPOJIS, MO3BOJIAIOIIEH BBISABIATH Ype3BbIYaliHbIE CUTYallUN
B TIpezieiax OOLIMPHOM TepPUTOPUI

Kaxmas u3 cucreM MMeeT CBOM IPEUMYLIECTBA U
HEJOCTATKU, ¥ BHIOOP KOHKPETHOW CHCTEMBI HOJIKEH
OCHOBBIBAThCA HAa XapaKTEPUCTHKAX KOHKPETHOI'O ro-
pona u ero norpebHocTsAX. OfHAKO BCe OHM MOTYT
OBITh YCIICIITHO MHTETPUPOBAHBI B OOIIIYIO CUCTEMY T10-
JKapHOH OE30MacHOCTH, YTO MO3BOJUT 3HAYMTENILHO
HIOBBICUTSH €€ 3(P(HEeKTUBHOCTb.

BouiBoabl. YMHbBIE CHCTEMBI TOKAPHOH Ge30MacHO-
CTH MUMEIOT OOJIBIION TIOTEHIMAN JIsl Pa3BUTHS B Oy-
aymeM. C NOsIBIEHHEM HOBBIX TEXHOJOTMHA U pas-

BUTHEM HMCKYCCTBEHHOTO WHTEJUIEKTA, YMHbIE CHCTe-
MBI TIOKapHOW OE30MacHOCTU OYIyT CTAHOBUTBLCS BCE
6ostee 3(p(PEeKTUBHBIMU U TOYHBIMH B ITPEIOTBpAIIIE-
HUU U TYIIeHUHU 10xapoB. OIHOM 13 NePCIeKTUBHBIX
TEXHOJIOTHIA ABJISETCS UCIIONb30BaHNE OECITHIOTHBIX
ABMAIMOHHBIX CHUCTEM ISl HAOIOACHWS U TYIICHWSI
MOXapOB, OCOOEHHO TaM, IJe JOCTYIl YeoBeKa 3a-
TPYIHEH WK onaceH. Takxke B OylylleM YMHbIE CH-
CTEMBI TIOXKAPHOM 0e30MacHOCTH MOTYT OBITH yCTa-
HOBJIEHBI BO BCEX 3[aHUSAX M COOPYKEHHSX, U WH-
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TErPUpPOBaHBI C JPYTMMU YMHBIMH CHCTEMaMH TOpO-
Ja, TAKIMH KaK CHCTEMbl MOHUTOPHHTA KauecTBa BO3-
JyXa, CUCTEMBI yIpaBJIeHUs1 TPAHCIIOPTOM U IHEpre-
THYecKHe ceTd. JIpyroil nepcrneKTUBHON TEXHOJIOTH-
eil sIByseTCs UCIOIb30BaHMe OJIOKYEHH-TEXHOIOTUH
IJ1s1 co37aHnsI OE30MacHBIX M HAIEKHBIX CHCTEM II0-
kKapHOU 6e30macHOCTU. BoKueiiH MoXeT 00eceYnTh
JElEHTPAIN30BAHHOE XPaHEHHE JAaHHBIX O CHCTEMax

HOXapHOU OE30IMaCHOCTH U CBS3AHHBIX C HUMHU PHC-
Kax, YTO MOXKET [IOMOYb B TPEAOTBPAILCHHUH [I0KApPOB
1 OBICTPOM peaKkivy Ha HUX.

B mesiom, yMHBIE TEXHOJIOTHM MMEIOT OTPOMHBIN
NOTEHLMAN IS YJIydIleHHUs] CUCTeM IOXapHOH 6e3-
OIACHOCTH B YMHBIX F'OPOZIaX, YTO MOXET IPUBECTHU K
CHIKEHUIO PUCKOB U COXPAHEHUIO KU3HEN.
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DATAMINING CAPABILITIES FOR CLUSTERING CONCRETE MIX
FORMULATIONS

K.M. Akishev!*,V.I. Karpov?, L.A. Akisheva®, A.D.Tulegulov!
'Kazhach University of Technology and Business,
2Moscow State University of Technology and Management named after K.G. Razumovsky,
3Nazarbayev Intellectual School

e-mail: AkmailO4cx@mail.ru

The article discusses the possibilities of using DataMining technology for clustering concrete mixtures.
In practice, it is often necessary to face tasks in which it is necessary to choose the formulations closest
in quality characteristics from a large number of formulations of concrete mixtures. The distribution of
formulations of concrete mixtures by classes is provided on the basis of specified criteria such as strength,
as well as the composition of the ingredients of the concrete mixture. Earlier in work [1], clustering of
concrete mix formulations was carried out with the help of the program "Comprehensive quality assessment
and classification of multidimensional objects", which made it possible to distribute formulations into classes
with the closest characteristics and collect the highest quality concrete mix formulations into the appropriate
classes. The result of using DataMining technology for clustering concrete mix formulations allowed us to
create classes in which the distribution using the DBSCAN algorithm is quite high-quality, however, there
is a need for more detailed training of this algorithm, since clustering using the program "Integrated Quality
Assessment and classification of multidimensional objects" turned out to be more optimal.

Keywords : clustering, datamining, concrete mix formulations, quality criteria

BETOH KOCITAJIAPBIHBIH PEHEIITEPIH KJIACTEPJIEYT'E APHAJIFAH
DATA MINING MYMKIHJAIKTEPI

K.M.Axumes!”, B.A.Kapnos?, JI.Akbimesa®, A.JI.Tynerynos!
'Kazak TexHOJOrus koHe OM3HEC YHUBEPCUTETI,
2 K. I. PasymoBcKuii aTbiHAarsl Mockey MeMIeKeTTiK TEXHOOTHsl KoHe GacKapy yHHBEPCUTETi
3 Hazap6aeB 3usTkepiiik MekTeOi,
e-mail: AkmailO4cx@mail.ru

Makanana 6eToH KocnajapslH Kiactepriey yiiH DataMining TeXHOJIOTHSCHIH KOJIIaHY MYMKIHIIKTepi Ka-
pacteipbuIazsl. Ic Ky3iHge ci3 kebiHece 6ETOH KOCHaIapbIHBIH KOITEreH peleNnTepiHeH canaliblK, curarrama-
Japbl OOWBIHINA €H KaKbIH PELeNTIepAl TaHaay KaxeT OOoaThiH MiHIETTepre Tarl OOMybIHbI3 Kepek. beron
KOCIIAJIAPBIHBIH, PELIENTYpaJIapbiH CHIHBINTAD OOMbIHIIA 00Ty OEPIKTIK, COH/IAM-aK, OETOH KOCIACBIHBIH HHIPe-
JMEHTTEePiHiH KYPaMbl CUSKTbI OEpilIreH KpUTEPUIAIep Heri3iHjie KaMTamMachi3 eTijies. [ 1] -kyMbICThIH OachIH-
Ja GETOH KOCaJIapbIHBIH PELeNTypaapbiH KJacTepliey 'canaHbl KellleH i Oarajay jkoHe KemeJeMai 00bek-
Tilepai KikTey" GarJapnaMachiHbIH KOMETiMeH JKy3ere achblpbUIIbl, OYJT pellenTypaiapabl €H KaKbH CUTaTTa-
MaJstapsl 6ap ChIHBINITapra Oeltyre skoHe OETOH KOCTIAJIApbIHBIH €H Carlajibl pelenTypajlapblH THICTi CHIHBIIITApFa
KHWHAayFa MYMKIHIIK Oepri. BeToH KocnamaphlHbIH (hopMyTaiapsH Kiactepriey yuriH DataMining TexHomo-
TUSCHIH KomgaHyapiH HoTvkeci DBSCAN anropuTmiH KosgaHa OThIPHII Oty eTe caraibl 00JIaThIH CHIHBIITAP
KYpyFa MyMKIiHIK Oepii, JereHMeH OyJT alTOPUTMII erKel-Ter keI OKBITY KakKeT, OUTKeHi "'caaHbl KelleH-
i Garasay jkoHe Kol eJIeM i 00beKTiep i KikTey" OaraapiamMachH KOJIIaHa OTBIPBII KJIACTEpIiey OHTAMIBI
OOJIIBI.

Tyiiin ce3aep: kiacreprey, datamining, 6eToH KOcHaaapblHbIH (POPMYJIaiapsl, cana KpuTepuiiepi.
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BO3MOKHOCTHU DATAMINING J1JII KJIACTEPU3AILIVNN PEIEIITYP
BETOHHBIX CMECEHN

K.M.Axumes!", B.M.Kapnos?, JI. Akmmesa!, A.JI.Tyxeryaos!
Kasaxckwuii yHUBEpCHTET TeXHONOTHHN 1 GM3Heca,
?MockoBckuii ['ocy1apcTBeHHBI YHUBEPCUTET TeXHONOrMH 1 yrpasienns um. K.I'. PazymoBckoro,
SHasap6aeB MHTeIIEKTyabHAS TIKONA,

e-mail: AkmailO4cx@mail.ru

B crarbe paccMaTpuBaeTcsi BOSMOXKXHOCTH MCIIOb30BaHMs1 TexHonorun DataMining [uis1 kiactepusanuu oe-
TOHHBIX cMecell. Ha mpakThKe 4acTo MPUXOAUTCS CTAIKUBATHLCS C 337a9aMK B KOTOPBIX HEOOXOTUMO U3 OOJTb-
IIOr0 KOJIMYECTBA perlenTyp OSTOHHBIX cMecell BHIOpaTh HanOosee OMM3KKE 0 KAueCTBEHHBIM XapaKTepu-
CTHKaM pelienTyphl. Pactipenesnenue perientyp GETOHHBIX CMECeH M0 Kjiaccam 00eCIieunBaeTcsi Ha OCHOBAHUU
3a/IaHHBIX KPUTEPHEB TAKH, KAK MPOYHOCTD, a TAKKE COCTAB MHIPEIEHTOB OETOHHOM cMecH. PaHHee B pabote
[1], knacrepu3aiysi perenTyp OETOHHBIX CMeceil Oblla OCYIIECTBJIEHA C MOMOIIBI0 Iporpammsl «Komruiekc-
Hasl OIIEHKa Ka4eCTBa M KJIACCU(DUKAIMSI MHOTOMEPHBIX 00BEKTOB», TIO3BOJIMBINAS PACIIPEACIIUTD PELEITYPhI
IO KJ1accaM ¢ HauOojiee ONM3KUMH XapaKTEPUCTHKaMU U coOpaTh HanbOojee KadyeCTBeHHbIE pellenTyphl Oe-
TOHHBIX CMecell B COOTBETCTBYIOIIHE KJIAcCHl. Pe3ynbTaT ucnons3oBanust TexHomoruny DataMining st Koia-
CTepU3aliy perenTyp OETOHHBIX CMECEH MO3BOJMII CO3IaTh KIJIACCH B KOTOPHIX pacrpesie/ieHue ¢ MOMOIIIbIO
anroputMa DBSCAN 10CTaTOYHO Ka4eCTBEHHO, TeM He MeHee CYIIECTBYEeT HeOOXOAMMOCThb OoJiee JieTasb-
HOTO OOYYEHHsI IAHHOTO aJIrTOPUTMa, TaK KaK KJIacTepu3aliysl C CIOIb30BaHMUEeM IporpaMmbl «KomruiekcHast
OIIEHKA KauyecTBa U KJIacCU(PUKAIIMsT MHOTOMEPHBIX OOBEKTOB» OKa3aJIoCh O0JIee ONTUMAJIBHOM.

KroueBble cioBa: kiactepusauus, datamining, penenTypbl OETOHHBIX CMecel, KpUTEpUH KayecTBa

Introduction.To date, the active promotion of -statement of the task, which includes the analysis
information technology (datamining) provides the of requirements, the definition of the problem
necessary and sufficient opportunities to obtain area, the metrics for which the assessment will be
reliable and high-quality results, in particular for performed, as well as the definition of tasks for the
solving clustering and forecasting problems. analysis project;

Data analysis depends on efficient data collection, -preparation of data, evaluation criteria;
storage and computer processing. Data Mining allows
you to analyze large volumes of heterogeneous data
of various scientific fields.

-research and evaluation of data;
-building analytical dependencies;

. . .. -research, verification of the accuracy of solutions.
The international market of DataMining systems y

has a dynamic growth. Firms such as SAS, IBM, Today, cveryone who de.als with problems .in the
Microsoft, Oracle, provide investments of $56.2 field of big data processing must have skills in
billion by 2027 [2]. the field of mathematical statistics, programming

languages, machine learning techniques, statistical
analysis, predictive decisions, including managerial
decision-making, depend on the accuracy and in-
depth data analysis.

Promising trends in DataMining allow us to
develop methods of virtual and augmented reality
analysis, statistical data analysis, and data protection.

It is known for certain that data mining in the

. .. To date, there is a wide selection of programs on
future for big data analysis using corporate databases. Prog

the market for solving Data Mining problems. Let's
At the same time, the main criterion for |50k at the main ones:

DataMining technology is the system time required
to complete the tasks. At the same time, the main
difficulty lies in the limitations that arise during the
search of decision trees, which affect the efficiency
and performance of the search.

SAS EnterpriseMiner - used mainly for fraud
detection, financial risk assessment, market
forecasting, etc. It has a fairly high performance
when working with big data;

-MicrosoftAnalysisServices - used to create

Solving this problem remains the main goal of .
analytical reports;

DataMining product developers|[2].
-SAS CustomerIntelligence 360 - used as a tool

for information business, evaluation of marketing
campaigns, real-time data analysis;

When performing clustering tasks, there are a
number of typical, standard stages for DataMining,
which include:
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-SAS CreditScoring - used as a risk management
tool for financial institutions;

-Board - nothing remarkable, for business
analytics, corporate governance, evaluation of the
effectiveness of projects.

-SAS RevenueOptimization - a use case as an
intellectual business tool, mainly in retail;

-RapidMiner - is used for text analysis, machine
learning, and the creation of analytical reports.

The aim of the study is to evaluate the
DataMining technology for clustering concrete mix
formulations and compare the results with the data
obtained using the program "Comprehensive quality
assessment and classification of multidimensional
objects" with the possibility of using DataMining
technology in further studies of clustering problems
of technogenic deposits.

In [1], prior to the start of cluster analysis, each
object under study or the formulation of a concrete
mixture is a separate cluster, and the proximity
between clusters is assumed by accepted metrics.

The most optimal way to solve the research
problem, determining proximity (distances) between
clusters in the studied space, or as they say in many

sources, Euclidean distances. "Euclidean distance is
a general type of distance used from ancient times
to the present day, it is a geometric distance in
multidimensional space"[3] and is used in various
methods.

As a result of the solution [1], a mathematical
formulation of the problem of clustering concrete
mixtures using technogenic waste formula 1 was
obtained.

F(CLC) = 5 3 2 £(51,8) (1

SiCk SjCl

That is, each cluster contains formulations
of concrete mixtures that are closest in their
characteristics and the formulations of each class
differ from each other.

For the software implementation of the
mathematical formulation of the solution of the
problem of clustering concrete mixtures, the
program "Comprehensive quality assessment and
classification of multidimensional objects" in
Russian was used. Data on the metrics of the recipe
of concrete mixtures are presented in Table 1.

Table 1. Recipe of concrete mixtures

No recipes Composition of the concrete mix

- Ravr. Metall. Slag
Compr.Mpa ash g/% /% bauxite sludge g/%

1 3.11 337/3

2 3.7 505/4

3 8.32 674/5

4 3.5 842/7

5 3.6 1011/8

6 2.84 944/7

7 2.56 910/7

8 2.73 574/4.4

9 23 246/2 337/3

10 44 574/4.4

11 25 656/5

12 4.5 3370/26

13 251 492/4

14 2.8 574/4.4

15 3.45 410/3.2

16 4.54 410,3.2

17 39 246/2 798/6

18 2.55 328/2.5 798/6%

19 3.5 328/2.5 640/5

20-5 1.47 107/1.3 1066/13

21 9.74 328/2.5 798//6 246/2

22 3.18 399/3 328/2.5

23 3.23 164/1.3 798/6 164/1.3
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24-15 1.6 1020/12 357/4.2
25 4.77 328/2.5 399/3 337/2.5
26 4.33 164/1.2 798/6 337/2.5
27 33 337/2.5 798/6 164/1.2
28 9 337/2.5 798/6 505/4
29 10 337/2.5 1596/12
30 322 328/.5 798/6 674/5.2
31 4.62 246/2 505/3.2
32 23 1685/13
33 9.1 164/1.3 1685/13
34 8.18 164/1.3 2022/16
35 4.37 1011/8
36 1.35 7798/80
37 4.43 337/1.5 798/6 674/5.2
38 4.13 337/2.5 798/6 337/2.5
39 22.3 505/4 1197/9. 337/2.5
© MenvprsaClustering of on technogenic waste snd isg o metsliurgial entepr. | © || & o) ) MempesClsteing of ormulatons of concrete mixes wih technogenic waste snd lsg of metllurgicsl enterpr.. | = || |25
‘@] X

o
X
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Fig. 1- Program interface ""Comprehensive quality
assessment and classification of multidimensional
objects"

Fig.1-Shows the interface of the program
"Comprehensive quality assessment and
classification of multidimensional objects". The data
is entered directly from the keyboard.

As a result of the program, the distribution of
formulations of concrete mixtures of Table 1, Figure
3 was obtained. In each cluster there are recipes that
are closest in terms of metrics.

From the clustering result obtained, it can be

Fig. 2 - Shows the input of metrics for compounding

concrete mixtures

seen that the formulations of concrete mixtures
are distributed in 6 clusters. In each cluster there
are formulations of concrete mixtures with the
closest characteristics in composition and strength.
The formulations of concrete mixtures with low
strength indicators are located in clusters 1-4. Table 2
shows the formulations, the composition of concrete
mixtures with the highest strength indicators of 5 and
6 clusters.

Table 2. Recipe of cluster 5-6

Ravr.compr. ash Metall. bauxite sludge
Cluster Ne Ne recipes Mpa 2/% Slagg/% /%
RBS3 8.32 674/5
RBS34 8.18 842/7
5 RBS28 9 337/2.5 798/6 505/4
RBS29 10 337/2.5 1596/12
RBS33 9.1 164/1.3 1685/13
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Table 2. Recipe of cluster 5-6

Ravr.compr. ash Metall. bauxite sludge
Cluster Ne Ne recipes Mpa /% Slagg/% /%
| | RBS21 | 9.74 | 328/2.5 | 798//6 | 246/2
\ 6 \ RBS39 \ 223 \ 505/4 \ 1197/9.2 \ 337/2.5

Methods and materials. As a software tool for clustering concrete mix formulations, we use the DBSCAN
clustering algorithm [4-11].

DBSCAN (Density-based spatial clustering of applications with noise), a density algorithm for spatial
clustering with the presence of noise), as the name implies, operates with data density.

We use the same data as in [1].Ideally, DBSCAN can achieve good results, but it's not worth hoping for.
Many versions of the algorithm are able to work from cluster to cluster.

At the same time, the algorithm considers clusters as high-density areas separated by low-density areas.

Because of this, clusters obtained in DBSCAN come in any shape, unlike k-means, which assume that
clusters are convex.

In practice, an important component of DBSCAN is a cluster consisting of a set of core samples, "each
of which is close to each other (measured using some distance measurement measure) and a set of non-core
samples that are close to the core sample (but are not core samples themselves)" [4].

2 parameters are important for the DBSCAN algorithm: min_samples and eps, high min_samples or lower
eps, provide the high density necessary for cluster organization.

The algorithm is formed in this way:

1. All points are marked as core, boundary or noise;
2. Interference will be eliminated;

3. The face between all the main points located inside at the distance of the Eps parameter from each other
is marked;

4. Each group is placed in a separate cluster;

5. The boundary points of one of the clusters associated with this boundary point are specified.

At the same time, the base sample is part of a cluster, a sample that is not a core sample, and exists, at a
distance of eps from any core sample, is considered an anomaly of the algorithm.

The algorithm executed (DensitybasedClusteringAlgorithm) allows the cluster to grow until the density in
the neighboring cluster exceeds a certain threshold.

The DBSCAN algorithm is deterministic, always generating the same clusters when providing the same
data in the same order. However, the results may differ if the data is provided in a different order. First, even
though core samples will always be assigned to the same clusters, the labels of these clusters will depend on
the order in which these samples occur in the data. Secondly, and more importantly, the clusters to which the
non-core samples are assigned may differ depending on the order of the data.

The clustering algorithm is effective when, as a rule, the "compactness hypothesis" can be implemented,
while splitting objects into classes, the distances between objects from the same class (intra-clusterdistances)
will be less than some value e>09>0, and between objects from different classes (cross-clusterdistance) will
be greater than .

For our case, a table of distances between classes is formed in Figure 4.
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Q MeTupuka“OueHka kadecTea BeToHHbX cmeceid” (17.02.2020)
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Fig. 3- Clustering of concrete mix formulations

Library(reshape2’)

n <~ dim(df.stand)[[1]]

euc.dist < as.matrix(dist(df.stand))
dist = melt(euc.dist}
df.standgcluster <- clusScluster
pairs <- data.frame(cist - dist,

@

- as.vector(outer(1:n, 1:n,

function(a, b) df.stand[a, 'cluster'])),

cb = as.vector(outer(1:n, 1:n,

function(a, b) df.stand[b, 'cluster’'])))
dcast (pairs, ca ~ cb, value.var = "dist.valve’, mean)
## ca 1 2 3 4 5

## 1 1 0.8102236 3.740748 4.651124 2,865534 1.589380 c.pca <- preomp(USArrests, center - TRUE, scale - TRUE)

## 2 2 3.7407483 1.283606 2.556633 2.086930 2.136207 d <- data.frame(x=c.pcagx[, 1], y=c.pca$x[, 2])

## 3 3 4.6511236 2.556633 1.584220 2.777835 3.656428 dgcluster <- clus§cluster

## 4 4 2.8655340 2.086038 2.777835 1.203573 1.822823 library('ggplot2")
## 5 5 1.5893797 3.136207 3.656428 1.522823 1.630227 Library('grDevices')

h <- do.call(rbind, lapply(unique(clus$cluster),

B nony4eHHoi Tabnuuie No rMasHol AArOHaNH NPUBEAEHb! CPEHNE BHYTPUKNACTEPHbIE PACCTORHMA, function(c) { f < subset(d,cluster==c); flchull(f).]1}))
KOTOpbIe O4YEBNAHO MEHBLLE, YeM MEXKNacTepHble pacCTOAHNA (HeaMaroHansHele aneMeHTsl Tabnnub). geplot() + geom_text(data = d,

aes(label = cluster, x = x, y = y, color = cluster),
nOCKDJ’H:)(y 0BBeKTb TEBHML\H USArrests MHOIOMEPHBI, TO ANA BbIBOAE Dp,CMHaL\VIDHHDV\ Anarpammbl

size = 3) +
BLINOMHUM CBEPTKY UH(OPMALIMA N0 4 UMEIOLMMCA NOKAZATENAM K ABYM ITIABHLIM KOMMOHEHTaM. [ocne
3TOM0 MOXHO OCYLECTBUTL BU3yanu3aLuo rpynn (cM. puc. 2.13) U “Ha rmas3” oUeHNTL kKauyecTo

KnacTepuzaumnm.

geon_polygon(data = h,
aes(x - x, y - y, group - cluster, fill - as.factor(cluster)),

alpha - 0.4, linetype

theme(legend.position

“none")

c.pca <- preomp(USArrests, center = TRUE, scale = TRUE)
d <- data.frame(x=c.pca$x[, 1], y=c.pca$x[, 2])

Fig. 5 - Dependencies of distances inside and outside
Fig. 4 - Table of distances between classes clusters

From Figure 5, we see that the average intracluster distances are significantly smaller than the intercluster
distances.

As aresult, using the DBSCAN algorithm, the distribution of concrete mix formulations by class is obtained,
as shown in Figure 6.

Figure 7 shows the clustering of concrete mix formulations.
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Fig. 6 - Results of the distribution of concrete mix
recipe by class

Discussion and results. As can be seen from
Figure 7, all the formulations of concrete mixtures
are combined into 5 clusters. The largest is cluster 3,
the smallest is cluster 1.

The task of describing in detail which formulations
of concrete mixtures were included in each cluster
was not set.

Clustering technology using datamining is quite
complex, the difficulty lies in the uncontrolled
decision-making process. It is not completely clear
whether the correct solution has been achieved.

"Deep artificial neural networks are very good

CL1

CcL2

CL3

Values

cL4

OE0Ooo

CL5

Recipe of concrete mixtures

Fig. 7 - Distribution of concrete mix formulations by
clusters

at classification, but clustering is still an open
question"[2].

Conclusions. We see that DataMining is quite a
promising tool for clustering, including formulations
of concrete mixtures. Although the results leave
much to be desired compared to those previously
obtained in [1], nevertheless, with fairly constant
machine learning and training, there is a potential
prospect that we will get good clustering results. In
the future, we plan to use one of the software tools
presented above for clustering man-made waste of
the Pavlodar region.
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EXPLORING THE USE OF ELECTRONIC MEDICAL RECORDS FOR
PATIENTS

G.Z.Ziyatbekova'?*, M.K. Omirzak?, G.Z. P.Kisala®
IRSE Institute of Information and Computational Technologies MSHE RK CS, Almaty, Kazakhstan,
2 Al-Farabi Kazakh National University, Almaty, Kazakhstan,
3 Lublin Technical University, Poland,

e-mail: ziyatbekova@mail.ru

The article is devoted to the study of the information system of electronic medical records of patients in
order to improve the work of the ambulance service. Scientific research in the field of medicine is given.
This article discusses medical information systems and the principles of their functioning. It also shows
the process of effective work due to medical information system. A user-friendly interface is used. The
following functions are touched upon: elimination of paperwork, transition to electronic system, additional
medical services. All available methods are presented, which are the key factors in optimizing all medical
processes. Also considered options for modeling and system development, taking into account all the relevant
issues of automation of medical information systems. The developed information complex can be used both
in polyclinics and in pharmacies, as well as individually for patients. The article deals with the study of
electronic medical records system. In this work developed a medical information system and ER system as
an application. The possibility of processing, storing and conveniently viewing the created data system is
provided.

Key words: ambulance, electronic medical record, medicine, medicine, website.

MAIMEHTTEP IIH SJIEKTPOH/IbI MEJIUIIMHAJIBIK, sKA3BAJIAPBIH

KOJIIAHY MYMKIHAIKTEPIH 3EPTTEY
I'.3.3usaréexona*, P.Kisala’, M.K.Omip3ax>

'Kazakcran Pecrry6uikachl FbUIBIM jKoHE KOFaphl OiliM MUHMCTPITINi AKIIapaTTHIK KOHE ecerTeyill
TEXHOJIOTHsUIap MHCTUTYTHI, Anmarsl, Kazakcran,

29n-<l>apa6n atbiHaarbl Kazak yJITTHIK yHUBepcuTeTi, AnMarel, Kazakcras,
3 TioOMMH TEXHUKATBIK, yHuBepcuteTi, [losnbla,

e-mail: ziyatbekova@mail.ru

Makana xefen xKopIeM KYMbICBIH KaKcapTy MaKcaTbHJa MAalMEHTTEPIiH JMEKTPOHIbIK MEJUIIMHAIIBIK,
KapTachH XYPri3ydiH aKMapaTThIK, XKYHECiH 3epTTeyre apHaaraH. MenIMHA calachlHAAFbl FRUTHIMU 3€pTTe-
yrep KenripiireH. bBys Makanaga MeIUITMHABIK, aKIIApaTTHIK, XYHenep skoHe ONapIblH KYMBIC iCTey ITpHH-
LUNTepl KapacThIPbUIAAB. MeauIuHabIK, aKapaTThIK, )KYHEeHIH apKacklHIa THIM/IL KYMBIC TIPOIIeCi e Kep-
cerinren. ITaiimananyibira bIHFARIB HHTEp(Eic Koaaanbuiabl. Keneci hyHKIpsIap Ko3rauaapl: Kara30acThl-
JIBIKTHI KO0, IEKTPOH/IBIK, JKYyiere Kelny, KOChIMINA MeAUIMHAIBIK Kbpi3MerTep. Kasipri yakpiTra Oapiibik
MeTUIMHATIBIK, TIPOIeCTeP/Ii OHTAMIAHABIPYABIH HETi3ri (pakTopIapsl OO TaOBUIATHIH OAPIIBIK, KO KETiM/Ii
omictep ycoiHbUaH. COHIal-aK, MeIUIMHATBIK, aKIIAPATTHIK, KYHenep/li aBTOMATTaHIBIPYAbIH OApITBIK 63eK-
Ti MocesielepiH ecKepe OTHIPHII, JKYHeHI MOAENbICY KoHe a3ipiiey HyCKalaphl KapacThIPbUFaH. O3ipJeHim
JKaTKaH aKIapaTThIK KelleHAi eMXaHanapia Aa, JopixaHajJapaa J1a, MalyeHTTep YIIiH A€ jKeke MaifanaHyra
6oapl. Makana/ia 3JIeKTpOH/Ibl MEIMLIMHAIIBIK, Ka30asap KyHeciH 3epTTey KapacThipbuiaabl. Byt xxymbicta
KOCBIMIIIA PETiHJIe MEJUIIMHAIBIK, aKIApATThIK KYHe kKoHe kKeIen xKapAeM Kyieci kacanapl. Kypbutran ae-
PEKTep KYHECIH eHAeY, CaKTay KOHE bIHFAWJIbI Kapay MYMKIHJII KapacTbIPbUIFaH.

TYﬁiH coe3Aep: KeaC KIPAEM, SJICKTPOHAbI MEAULIMHAJIBIK >1<a36a, MEOULHa, Ilapi-)l@pMeK, BeO-caiT.

VICCJIEJOBAHUE BO3MOKHOCTE UCIIOJIb30BAHUA
QJIEKTPOHHBIX MEJUIIMHCKUX KAPT ITAIIMEHTOB
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I'.3. Buaréexosa’**, P Kisala’, M.K. Omip3ak?
1I/IH(:TI/ITyT MH(POPMAIIMOHHBIX U BbruncauTenbHbIx TexHosoruiit KH MHBO PK, Anmarsl, Kazaxcran,
2Ka3axcKuii HAIMOHATBHBII yYHUBepCUTET uMeHH ajb-Papadu, Anmarel, Kazaxcras,
3 Tio6nMHCK Uit TeXHUYeCKUil yHuBepeuTeT, [Tonbima

e-mail: ziyatbekova@mail.ru

Crarbsl IOCBAIIEHA M3Yy4YEeHUI0O MH(OPMAIIMOHHON CHCTEMbI BEICHHUS SJEKTPOHHON MEIMIIMHCKON KapThl
MALMEHTOB C LIEJIbI0 YJIydlleHHus1 padoThl ckopoi momomy. [IpruBeneHsl HaydHble MCCIeIOBAaHUs B 0ONACTH
MeJULIMHBL. B 1aHHOM cTaThe paccMaTpHBAIOTCS MEAUIMHCKKME MH(OPMAIMOHHbIE CUCTEMBl U IPUHLIMIIB UX
(ynkuronnpoBanusi. Takxke nokasaH npouecc 3pdekTuBHOI paboThl Gnarogaps MEAMIMHCKON nHpopma-
LIMOHHOW cucteMe. Vcnonb3oBaH ynoOHBIN nHTepdelic. 3aTparuBaioTcs cieayiomue (QyHKIMI: yCTpaHeHHe
OYMaKHOH BOJIOKHTBI, ITEpeX0[] Ha JIEKTPOHHYIO CUCTEMY, HOTIOJIHUTEIbHbIE MEAULIMHCKUE YCIyri. B Hacto-
siiee BpeMs NIPEICTAaBJIEHBI BCE JOCTYITHbIE METO/bl, KOTOPBIE SBJISIOTCA KJIIOUEBBIMU (PaKTOpaMy ONTHMH3a-
IMM BCEX MEAMIIMHCKUX MpoleccoB. Takke paccMOTpeHbl BAPUAHTHI MOJIEIMPOBAHKS M pa3pabOTKH CUCTEMBbI
C YYETOM BCEX aKTyaJIbHBIX BOIIPOCOB aBTOMATH3alM1 MEJUIIMHCKAX MH(MOPMALIMOHHBIX cucteM. Paspadarsi-
BaeMblil MH(POPMALIMOHHBIA KOMITIEKC MOKHO HCIIONB30BaTh KaK B MOJIMKJIMHUKAX, TaK M B allTeKax, a TaKke
MHIMBUIYaJIBHO [UIS TALIMEHTOB. B cTaThe paccMaTpuBaeTcs NCClieJOBaHNE CUCTEMBI SJIEKTPOHHBIX MEIUIIH-
CKMX KapT. B naHHO# paboTe pa3paboTaHa MeAMLIMHCKas HH(pOpMaLOHHas cucteMa 1 cuctemMa CKopoi 1o-
MOIIM B KauecTBe MpriIoxkeHus. [IperycMoTpeHa BOBMOKHOCTb 00pabOTKHU, XpaHEHHU s ¥ yIOOHOTIO TPOCMOTpPa
CO3/IaHHOH CUCTEMBI JaHHbIX.

KuroueBsble cioBa: ckopas OMOIIIb, SJEKTPOHHAS MEAUIIMHCKAs KapTa, ME/IMIIMHA, JIeKapCTBa, BeO-CauT.

Introduction. There are many automated control 6. structuring and standardization of medical
systems designed to automate the work of emergency information for electronic exchange of medical
stations and departments, but they are mostly documents
expensive tools and require expensive equipment
and skilled professionals. This raises the challenge of
creating an automated workstation for an ambulance According to electronic medical records
dispatcher "ambulance". In recent years, not only management, when developing new rules, they
has the number of computer equipment in medical should include balanced requirements for technical
institutions increased, but also the quality of means used in combination with carefully considered
communication has improved significantly, allowing organizational measures.

the system to move to a web-based platform. The Development of a web application for the
complexity of managing and maintaining the current  ambulance medical information system, which allows
version of the system does not allow it to be used (o automate the work of an ambulance dispatcher in
in small, private and remote medical institutions, private and remote municipal health care facilities
which makes it difficult to automate the exchange of  with the ability to work remotely. It is designed
information. The transition to the Web platform will  to increase the productivity of ambulance workers
allow to expand the range of medical organizations and reduce processing and data entry time. It also

7. principle of systematic sufficiency

and implement the system [1]. provides various opportunities for immediate contact
Theoretical methods and research analysis were with ambulance staff.
developed as a research method. Theoretical methods Materials and methods. The general system

of research allow you to systematize information, and the medical laboratory information system can
reveal the nature of various phenomena and objects, be integrated with modern medical equipment. In
to identify relationships between processes. 7 main  addition, medical IS make it possible to promptly

problems and 7 principles of their solution: bring general statistics about the state of health of
1. The lack of the principle of normative regulation the population to municipal authorities and other state
and incentives to conduct EMC. institutions. In this connection, the electronic medical

2. Problems and principles of integrated document record is used.

management in medicine. The main goals of the electronic medical record:
3. legal significance * To collect and store electronically as much
4. ensuring of reliability and rules of collective work information as possible about a specific person's
health;

5. defining the right of access to electronic medical
document * Promptly provide access to this information to
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authorized medical workers, the individual himself
and his authorized representatives in the most
convenient and accessible form for a particular
user;

Creation of specialized electronic services based
on this information, aimed at medical personnel,
at the individual himself, and providing improved
safety and quality of medical care, as well as
improved quality of life and health of citizens [2].

These software packages offer the optimal solution
for preparing reporting documents and, in the opinion
of many users, are a necessary component of any
ambulance station. But not every ambulance station
allows for the implementation and maintenance
of these software packages. As before, the main
problem of widespread implementation of these
systems and their analogues remains the limitation
of financial availability of these programs at the
municipal level.

The next step is to describe the Web technologies
for creating an electronic medical record information
system for patients. The server-side programming

language for Web applications is Python. Python
is an interpreted, interactive, object-oriented
programming language. It is created in the django
framework to create web applications with little
code. A database is used to systematically store an
array of data collected and easily accessible by an
authorized user. It is stored to retrieve the necessary
data from the database as needed. Therefore, the
database was implemented using a SQLite database.
The client part and GUI were implemented using
JavaScript language, which allows for a user-friendly
and responsive interface. This allows users to access
and interact with basic data in the database. These
actions can range from simple data querying to
defining database schemas that radically affect the
database structure.

Results and discussion. According to electronic
medical records, when new regulations are
developed, they must include balanced requirements
for the technical means used, combined with
carefully considered organizational measures (Fig.

1.

pl
drug provision

opnres consultation

Figure 1 - Vision for the medical center portal

Information system for electronic medical records
of patients before compiling the technical part of
the web-application, it is necessary to define the
requirements to the web-application.

The following requirements apply to a web-

based information system for maintaining electronic
medical records:

e Patients must be able to provide complete
information;

* Patients should be able to register and then log in
to the system;

information about the patient, records of doctor's
visits should always be available in the personal
account;

the doctor must be able to see the patient's medical
history, to make records in the medical history;

the administrator of the web application must be
able to view, customize information about patients
and doctors and arrange for the patient to contact
the doctor.

the administrator and physicians need to have
separate registration and login pages.
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Palyclinic

Web application

Medical research

Pharmacy
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Laboratory General Service
[ AP services J
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ApHaibl KbI3MET
KepceTy

1001

Figure 2 - Medical Web Application Connection Diagram

The web-based patient application contains an
electronic health record, as described in the previous
electronic health record in addition to including other
types of services(Fig. 2). This system establishes
communication with institutions that have access
to internal data. Through the outpatient clinic,
pharmacy, and laboratory, certificates issued by
the doctor are indicated. The service and medical
research departments also have the ability to obtain
the necessary data [3-4].

Each patient has a unique opportunity to receive
the following information:

About the ambulance

The emergency and emergency medical service is an important link

in the healthcare system. its main task is to protect the sick and
suffering pre-medical treatment aimed at maintaining and

maintaining the vital functions of the body for the provision of

medical care and the provision of qualified and specialized medical

care in a short time delivery to the hospital.

Protecting people’s health by providing services that meet
the affordable and modern professional and technical level

of emergency medical services

The mission represents a set of entrepreneurial
opportunities of the strategic goals, patient-oriented
priorities of the city Emergency Hospital, developed in
accordance with the program for the development and
reform of the healthcare system approved by the president

and the Government of the Republic of Kazakhstan.

* Information about the prescription written by the
attending physician;

¢ Vaccination schedule;

¢ Information about pharmacies that provide free
medications;

« diagnoses;

hospitalization records.

The information received cannot be processed. For
visitors to the e-Health Passport, only training mode
is available.

Figure 3 - "About the ambulance"

Under the ambulance data, we can see our mission,
the staff. If we click on it, we can see information
about it (Fig. 3).

The ambulance is an emergency medical service.
Therefore, the emergency medical service is of great
importance in the health care system. Its mission is
to protect people's health by providing services that
are affordable and meet the current professional and

technical level of emergency medical care.

Types of service we provide:
* diagnosis and emergency care;
¢ Doctors who are invited to come to the home;
« full supervision.

For more information, click on the button to
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see the types of services. Long-term hospital care o letter.
provides long-term care measures for patients who

o » o . . Communication
are in serious condition. Specialized care is provided
with full monitoring of patients in need of medical =~ Name surname
care. Along with sleepwalking, each place of care was Your name Your surname
also fully monitored by medical transport [5-6].
Number

Providing first aid to patients in need of emergency
care, through a set of diagnostic and emergency Your nurmber
services of a comprehensive type for those who
are referred. Median locations through house call
physicians are for regular patients in certain rural fouradd
areas and patients who must be checked regularly
over a period of time [7-8].

Address

&
o
@
&

Complaint

Health complaint

In the event of a specific emergency, by visiting
the site, you can go to the emergency communication
menu and drop off an application (Fig. 4). The
following form is required to be filled out in
full. They:

¢ first name;
* your last name;

« your phone number; Figure 4 - Emergency communication menu

Django administration WELOOME, ADMIN. VIEW SITE / GHANGE PASSWORD / LOG GUT]

Home > Ambulance > Medicines

Start typing to fifter_

Select medicine to change

2D o Action: ~|[ Go | 00f 20 selected
Messages +Add

O o name FIRSTRECEPTION  ADDRESS pHoTO

O 34 MEDBRAND'  Ansaukei Mexesowaii.  hittps/fi g

vemMuHanoK  KZT Wesueroic k-

Groups +Add opranoix ci13
Users +Add

[ Ntnainerenit

Figure 5 - Representation of saving in the database

Select message to change
Action: — | Go 0of6selected
(m] D SURNAME NAME ADDRESS NUMBER MESSAGE STATUS
O 8 Edil Ayanat Samal 4 87452147645 Head New appl
o 7 Kairat Merey Thstak 87479168012 Heart New appl

Figure 6 - Storing in the database

The completed emergency form goes into the database.
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Change message
Message object (8)
Name: Ayanat
Sumame Edil
Number: 87452147645
Address Samal4
Message: Head

New appl

Status:

Figure 7 - Changing the status in the database

You can change the status of incoming data in the
database. Also saves again, changing the status(Fig.
5-6).

You can change the status in the data. The status
consists of:

* new request;

Select message to change

Action: v|| Go | Dof6 selected

D SURNAME NAME ADDRESS

dil Ayanat Samal4

O O Q

8
7 Kairat Merey ThAstak

NUMBER

87452147645 Head

87479168012 Heart

* sent;
* completed;
* invalid application.

For example, highlight the status "sent" and click
the "Save" button. At this point, the status of the data
sent to the database changes (Fig. 8).

MESSAGE sTaTUs
New appl

New appl

Figure 8 - Database when changing and saving the status

The results of the study show that the web
application, working through a medical information
system, has the ability to communicate with patients.
As a result of the work the following results were
achieved:

- Subject area analysis and problem statement;

- analysis of existing software for the automation
of emergency medical care;

- definition of requirements to the developed
software.

The sent protocol is processed in the database and
is in the row of new letters. In this way, patients
can report their illness in advance. This will not
only eliminate paperwork at medical centers, but also
make the work of medical professionals easier. As
a result, efficiency is increased and the quality of
work is improved through possible implementation
in remote and small medical centers.

Conclusion. The module was developed using
web-programming technologies. The client part and
the graphical interface were implemented with the
help of JavaScript language, which allowed to get
a convenient and responsive interface. The server
part was implemented in python with the help of a

framework.

The result of the work is a full-fledged web
application with the possibility of implementation in
remote and small medical institutions.

An outpatient record in any paper form, that is, a
patient's records of illness, treatment, are compiled
by a person since childhood and are updated
over time. However, the most well-known negative
properties of paper documents are obsolescence and
high probability of loss. That is why now, in the
course of information technology development, it
is more and more common to develop electronic
versions of such documents.

The EMR can be used in any medical facility.
When using this system, all processes that take place
will be exactly the same as when an outpatient record
is created and maintained. That is, the administrator
of the institution first registers the patient, and then
the patient's personal account appears. Then personal
meetings are held with the doctor, as a result of which
the doctor registers the necessary records - diagnosis,
prescriptions for treatment, necessary documents in
the EMR, and information about this record appears
in the personal office of both the patient and the
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doctor and administrator, in the form of an EMR and SQLite databases and programming languages.
record. These appointments will be held and the In doing so, choosing the necessary languages to
patient's EMR will be filled out. create the site, it stopped at the pros and cons of the

While doing this article, I delved into Python language.
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XOJIERAJIbBIIUPEPOJI/IBIH OJIMI'OKAHTIIEH CY A EPUTIH KEHIEHIH
AJTY

C. ®azpios!”, O.Hypkenos!, A. Mcknneepa?, A.Mycracaesa?,

N. Iycronaiikuna®, A. Capcendexosa’, A.Ceuaepckuii*

' OpraHuKaIbIK, CHHTE3 koHe KOMipXuMusAch HHCTUTYTH, Kaparaner, Kazakcran,
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e-mail: i0su8990@mail.ru

Makanana Maiija epuTiH XOJeKaablu(epOIablH KpaxMall OMIOKAHThIMEH KalTaJlFaH TYpPiH any GOMbIH-
Ia 3epTTey HOTIKeNepi KeATipiareH. OHipic kaFfaiiblHAA BUFAJIB OpTaJia Malia epuTiH XoJeKabLude-
POJIIIBIH JKOFaphl JTMITO(HIIBIUIIT XKoHE TOMEH epirimriri 6enriii 6ip KUbIHABIKTAp TyabIpaasl. Ockl cebenti
6roapmMarieBTHKAJIBIK, )KoHEe KOPEKTiK KaCHeTTepi KaKCcapThUIFaH XoJeKabIigepon nopyMeHiHiH (X]I) cyna
EpUTIH TYPJIEPiH aTyablH TEXHOJIOTHUIBIK 9IiCTepiH jKacay KaKeTTUTir TybHaai sl JKypri3iireH 3eprreysep
HoTikeciHe X/ KpaxMasbIH ONMUMroKkaHThiMeH (Oeta-TyibIkaekcTpuH, 3-TII) KanTanfaH cyJa epuTiH KellleHi
aJbIHABL. Monekynanbk yiariieyais in silico anicrepiMen X/I-nbiH B-TII-MeH KellleHAepiHiH KJIaTpaTThl TYp-
JIepiHiH Ty3i1y MexaHu3mepi seprrenii. Knarpar Ty3inyiHaeri KpucTauiapH OeTKi KaOaTbIHBIH MOpPdOIoru-
SICBI IEKTPOHBI MUKPOCKOII JIEPEKTEPIMEH SpTYPJIi YIIKEHTY karnaibiHAa capantanasl. TepMorpadusibk,
eJey/epiH HOTHKENEP], COHIali-aK, GaCTaNKbl KOHE COHFBI KOCBUTBICTAPIBIH canbicThipMaisl 'H xone *C
SIMP cnieKTpOCKONUSUIBIK MapamMeTpiiepi YCHIHBULIBL. AJIBIHFAH jKaHa FBIIBIMH HOTIKEJIEP OJIMTOKAHTTHIH I/l
PooOTHI KybICHIH/AA IITIKi (MHKJTIO3UBTI) KeIlleH Maiaa 0osa bl JereH KOPBIThIH/IB XKacayFa MyMKIH/IIK Oepeti.

Tyiiin ce3aep: xonekanbudepos, PyHKIMOHAIIB TAMAKTAHY, OJIMTOKAHTTAP, 3-TYHBIKJEKCTPUH, KOCBI-
JIy KeIIeHaepi, Kiaarpar

MNOJIYUEHUE BOJOPACTBOPUMOI'O KOMIIVIEKCA
XOJIEKAJIBIIUPEPOJIA C OJINTTOCAXAPUIOM

C. ®azpui08!”, O.Hypkenos!, A. Uckuneesa?, >’A. Mycracaesa?,

H. Iycronaiikuna’, A.Capcenéexopa’, A.Ceuaepckmiit

'I/IHCTHTyT oprannueckoro cuHresa u yriexumuu PK, Kaparanna, Kasaxcras,
2 Kasaxckuii arpoTexuuueckuii yaupepcuteT uvenn C. Ceitpymna, Acrana, Kasaxcran,
3 Kaparanunckuii yausepcurer umenn E.Bykeropa, Kaparanaa, Kasaxcran,
4VIHHOBAIIMOHHBIIT EBpasuiickuii yausepcurer, [laBnonap, KazaxcraH,

e-mail: iosu8990@mail.ru

B crartbe mpencraBiieHbl pe3ysbTaThl HCCIIENOBAHMS MO MOMYYEHMIO KarlCylTMpOBaHHONW (hOPMBI KHpopac-
TBOPHMOT'O XOJIEKaIbIM(epoa ¢ OJMrocaxapuioM KpaxMaa. B Mpon3BOACTBEHHBIX YCIOBUSX BBICOKASI JIN-
MO(pUIIFHOCT M HU3KAsl PACTBOPHMOCTD HATUBHOM (hOPMBI XOJIeKaJIbII(hepoia B BOTHOM cpefie co3aaeT orpe-
JenieHHble TpyaHOCTHU. 1o 3TO npruKrHe BO3HMKAET HEOOXOOMMOCTh Pa3pabOTKU TEXHOJIOTHUYECKUX CIIOCO-
OOB TOJTyYeHHs BOJIOPACTBOPUMBIX (hopM BUTaMKHa Xonekanbiudepona (X]I) ¢ yaydrieHHsiMu Ornoapma-
LEBTUYECKVMH M ITUTATEIbHBIMUA CBOWCTBaMH. B pesynbTaTe BHINOJHEHHBIX MCCIIENOBaHUN MOTyYeH BOJIO-
PacTBOPUMBIN KOMITIEKC KJIATPaTHOrO THUIA XoJieKanbludepona ¢ 6eTa-oaurocaxapiuioM Kpaxmana (Oera-
uKJIogekcTpuroM, (-TII). Metogamu MOJIEKYJISIPHOTO MOZIEIHUPOBAHUS BBITIOJHEHO in silico N3ydeHue me-
XaHU3MOB 00pa3zoBaHusi KoMmIuUiekcoB BkioueHus: X1 ¢ B-TI- Hom. Mopdoioruu noBepXHOCTH KpPUCTaI-
JIOB MPH KJIATPaTo0Opa30BaHNK OLICHEHbI JaHHBIMU JIEKTPOHHOTO MUKPOCKOIIA TIPY PA3JIMYHBIX YBEJIUYECHU-
ax. TIpeacTaBieHbl pe3y/ibTaThl TepMOrpapueckuX U3MEpeHuid, a Takxke cpapHuTebHbie 'H u 1°C IMP-
CITEKTPOCKOITMYECKHE MapaMeTpbl ICXOJHBIX M KOHEUHBIX coeHEeHNH . [lorydeHHbIe HOBbIE HayYHBIE PE3YJIb-
TaTBI O3BOJISIIOT CHENATh BBIBOL, YTO B IHAPO(OOHO HOJIOCTH OIMrocaxapusia o0pasyercsi BHyTpeHHHN (MH-
KJTIO3MBHBIN ) KOMILIEKC.
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PREPARATION OF A WATER-SOLUBLE COMPLEX OF
CHOLECALCIFEROL WITH AN OLIGOSACCHARIDE

S. Fazylov!", O. Nurkenov!, A. Iskineyeva?, A. Mustafayeva?,
1. Pustolaikina®, A.Sarsenbekova®, A.Sviderskiy*
'Institute of Organic Synthesis and Coal Chemistry, Karaganda, 100008, Kazakhstan,
2 Kazakh Agrotechnical University, named after S. Seifullin, Astana, 010000, Kazakhstan,

3 Karaganda University named after E.Buketov, Karaganda, 100024, Kazakhstan,

4Innovativ Eurasian University, Pavlodar, 140000, Kazakhstan)

e-mail: iosu8990@mail.ru

The article presents the results of a study on the preparation of a encapsulated form of fat-soluble cholecalciferol

with starch oligosaccharide. In production conditions, the high lipophilicity and low solubility of the native
form of cholecalciferol in an aqueous medium creates certain difficulties. For this reason, there is a need to
develop technological methods for obtaining water-soluble forms of vitamin cholecalciferol with improved

biopharmaceutical and nutritional properties. As a result of the performed studies, a water-soluble of cholecalciferol

inclusion complex with f3-cyclodextrin (B-CD) was obtained. Molecular modeling methods were used to study
in silico the mechanisms of formation of cholecalciferol inclusion complexes with 3-CD. The morphologies

of the crystal surface during clathrate formation are estimated by electron microscope data at various magnifications.

The results of thermographic measurements, as well as comparative ' Hand '*C NMR spectroscopic parameters
of the initial and final compounds are presented. The obtained new scientific results allow us to conclude that
an internal (inclusive) complex is formed in the hydrophobic cavity of the oligosaccharide.

Keywords: cholecalciferol, functional food, oligosaccharide, 3-cyclodextrin, inclusion complexes, clathrate.

Kipicne Byrinri tanaa, konjga 6ap COHFbl MeIu-
LMHAJIBIK, JIepeKTepre cokkec, OYKil ojeM OOMbIH-
14 XaJBIKTBIH KOMIIIr XoneKaibiiudepon napy-
MeHiHiH (X]1) kericnieymriniride Tan 6omyna. Kazip-
ri yakpIrTa X]I TANIIBUTBIFGI TTAHAEMUS JIeTl TaHbLT-
ael [1,2]. XJI-HiH agaMm ar3achiHIArbl KaJblUi MeH
(ochopubiH Merabonm3mine Kartbicanpl. by Buta-
MUH CYWEKTepHiH, SHAOKPUHIIK [1] koHe amam ar-
3aChIHBIH 0acKa KyWellepiHiH IeHCAYJIBEFbIH KaJIbII-
TACTHIPY KOHE caKray YIIiH KaxeT. COHFBI 3epTTe-
ynep XI-TiH KaTeprni icik [3], KypeKk-KaH TambIpia-
pbl aypyJapbl, KaHT aumaderi koHe Oacka aypynap-
JIbIH, aJIIBIH aJTyJarbl peJliH HakKThuiamsl [4-6]. Mu-
JIMOH[aFaH MEKTeN XachkiHa JediHri 6ananap X/ tan-
WIbUIBIFBIH aHbIKTalb! [1]. A3bIK-TymiK X]I Kaxer-
TUTIKTEpiH TOJNBIFBIMEH KaMThIMaiabl. MyHmal xKar-
Jaiyiapia TaMakThl JIOPUMEHMEH KOChIMIIA OalbITy
kaxer. X]I MonekynacbiHia oneduHAIK OaiiaHbICTap

K6eIl, COHIBIKTaH TeMIlepaTypa, OTTeri KoHe JKapbIK,
CHSIKTHI KOPILIAFaH OpTa acepiiepi xKaraaniapbiHa Oai-
JIQHBICTBHI TaFaMJIbl OHJIEY KOHE CaKTay Ke3iHJe OHaii
TOTBIFa/Ibl. OHAIPIC KaraalbIHIA CY OpTachIHAAFB! X ]|
KAJTBIITHl TYPiHIH JUMO(MIIHIUIN MEH cyna TeMeH
epiritriri (1 mr/100 mi-zen a3) Oenrini Oip KUbIH-
JbIKTap Tymbipansl. Ockl cebenTi GnodapmaneBTuKa-
JIBIK, J)KoHE TaFaMJIbIK, KacueTTepi xakcaptoiarad 113
JOPYMEHIHIH cyla epUTiH TYpJepiH aaydblH TEXHO-
JIOTUSUIBIK, QJICTEPiH Kacay KaXeTTLIri TybIHOAWObL.
Byt sxyMbicTa 613 KpaxMaJIblH 7 TIIIOKO3U/TI KAJIIbl-
FBIHAH TYpaThiH B-Ty#bIKaekcTpuaMeH (3-T[1) xone-
Kasblieponapl KanTay HOTHKeNepiH 3epTremik. X/
MOJIEKYJIACBIHBIH, MalJIbl epiTIHAICIH KONJaHy apKbl-
Jel ocbl X]I monekynanapbiabiH, 3-TL monekynana-
PBIHBIH IWIMHAPIIK THAPO(OOTHI KybICTAPbIHA SHI13Y
apKBUTHI, "KOHAK-KOXalbIH" KeIIeHIHiH TY3UTyiH icke
aceIpibK, (cyperl).

i p-Ta

B-TA:XA Kockiny KelueHi

Cyper 1 - XonexanbiwideponapiH (3-T-MeH KOCBUTy KeIeHiHiH KaIbITACYBIHBIH CXEMaJIBIK, KOPiHiC
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XJI TOTHIKTHIPFBHIIITAPABIH, 9CEpiHEH MAalbl Ka-
OBIK, ILIIHIE XaKChl CaKTaJIaabl KOHE OMOKETIMIiI-
ri xakcel Oomanpl [7]. Conpmeiktan X1 -mer B-TO-
MEH KeIlleHI'e KOCY TaOUFaThiH TYCIHY ©T¢ MaHBI3/IbL.
Ocsl sxymeicta 6i3 3-T: X ] Kochuty KelleHiH MUK pO-
TOJKBIHJIBI 9icTieH annplK, [8]. Anbiarad kemen K-
Dypee, 'Y xome 3C IMP cnektpockonusicel, CEM,
OTT omicremenepiMeH 3epTTemi.

Marepunaagap MeH Jaicremesep. JKymbicra
KeJeci peareHTTep KOJTAHBUIHBL OJIMrocaxapuna [3-
tyibikaekctpud (B-TI, Fluka ¢pupmaceiHan catbin
anmpiarad, 99,5%), XI (250 mxr (10.000 XB),
C»7H440, (Onppuu komnanwusicel). AMP IH, BC Gap-
JbIK enmemaepi DMSO-dg (Onapuy) epiTiHainepin-
Je Kyprizingi, 6acka XUMHSJIBIK 3aTTap pearcHT-
Tep KJIACHIHBIH aHAJUTUKAIIBIK, Ta3aJIbIFbIHIA OOJIbL.
(XII)-HiH TYHUBIKJAEKCTPUHICPMEH MOJIEKYJIAJbIK J0-
kunrrey autodock 4.2.6, MGLTools 1.5.7 [9] xone
AutoDock 4.2.6-51a eHri3ijireH JlaMapkoB IeHETHKa-
neiK, anroputMi (LGA) [10] 6armapmaManapsl apKbl-
JIBI Ky3ere achlpbUIpl. JKapThutail MiNTilI KOHIBI-
Py omici KOMIaHBUIABI, OHJIA PELEeNnTop KATThl 3aT
peTiHae KapacThIPbUIIbI, ajl UraH Oenriii Oip Tek-
11Ie aliMaKTa alHAIIbI )KOHE KO3FaibicTa Ooabl. bait-
JaHbIc SHeprusickl petiHge AutoDock snektpocra-
THKJIBIK, THAPO(OOTH KOHE CONbBALMSIIBIK, CEp-
Jepai, coHjaii-aKk KOH(MUrypanus SHTPOIUSCHIH KO-
ca aJIFaHfa, epKiH OaliIaHbIC SHEPTUSACHIHA HETi3e-
TeH SMIMPUKAIBIK, Oaranay (hyHKIMSCHH ManIaiaH-
Ibl. Autodock ToCiTi TOpFa HEri3Ae/ITreH MOJIEKYIabIK,
JKaKBIHABIK, MOTEHIIMAIAPEIH KOJIaHa JKOHE SHep-
TUsIHBI KbUTIaM Oarasail oTeipsin, MoHTe-KapioHsiH
MOJIEJb/Il YUJIECTIpY QICIH KOJAaHAIbl. XUMUSUIBIK,
KypbutbiMaap PubChem Substance and Compound
JepeKKOpbIHaH abiHAbI (pubchem.ncbi.nlm.nih.gov)
[10]. XuMmusIBbIK KYpPBUIBIMHBIH Oipereil WmeHTH-
¢uxaropmapsl  peringe 444041 (UMKIODEKCTPUH),
5280795 (xonexanbiudepo) alblHAbL (CYpeT 2).

(a) Cholecalciferol (113)

(b) p-TI

Cyper 2 - 3eprTey HblCaHJapbIHbIH
KYPBUIBIMAAPBIHBIH (hOpMYyJIaapbl
(XO)-ppiH B-TH-men kocwbiny kemengepi (1:1; 1:2;
1:3) cyabl-cuptTi oprajga anbiHabl. X meH B-T]L
(Mmodp ) Kocrackl 600 cekyHp imiHze "Anton Paar
monowave 300" MukpoTtonkeiHapl nemre 200 Bt coy-
neneHy KyarsiMeH 70°C Temnepatypaza op 2 MUHYT-
TiK KaJaMMeH eHJeNiH/i. OHley asKTaJFaHHAH Keil-
iH epiTKillITep aJbHBIN TacTaJbl, ajl eHIMAep ale-
TOHMEH KYbUIbII, 3KcuKarop iminge CaCl, xemeri-
MeH TypakKTel Maccara aediin kemripinmi. (3-TH:X]]
KJIATpAT KelIeHAEPiHiH IIBIFBICH Keneciied Oospl:
52,2 (1:1), 64.3 (1:2), 63,1 (1:3)%. AnbiHFaH Ke-
HIEHJep Cyda EepUTiH aK TYCTi KpUCTalAbl 3aTTap
OOJI/IBL, ONAp Cy[a aKIIbUI TYCTi KOJUIOMITHI EpiTiH-
o Ty3mi. B-TH:XI (2:1) KemmieHiHiH Ta3apThUIFaH
cyma epirimriri 0,20 mrt0,05/100 mi Kypamsl. 3-
TH:X]I knarpar yJirinepiniy 6eTiHiH MOpdoaorusicol
LMN (Yexus) ¢pupmaceiablg TesconMira3 ckanep-
JIey1li 3JIeKTPOH bl MUK POCKOIBIHBIH (COM) Kemeri-
men seprreni. MK ciexrpnepi 4000-400 cm™! mua-
nasonbiHAa Agilent Technologies (AKII) ¢upma-
coiabiH CARY 600 cepusinst UK-®ypee ciekTpomer-
pinze Tycipingi. AnbiHran Kiatpartapasie |H kone
13C AMP cniekrpnepi DMSO-d6 epiTkimmin naiigana-
HbI1 Jnm-ECA Jeol400 cniexTpomeTpinze (colikeciH-
e 399,78 xone 100,53 MI'1 kuiniktepae) TipKeai.
B-THO: X knaTpar KemeHAepiHiH KbUTYJIBIK KacHeT-
Tepi labsys Evalution DTA/DTS gudgdepenumanast
CKaHepsiey KaJOpUMETpiHAe AMHAMUKAIBIK PEeKUM-
ne 30-500°C temmneparypa Iuana3oHbIHAA a30T aTMO-
cepacoiaaa 10 rpagyc/muH Kp3asipy kesiage Al O3
TabaKIIachIHIA XKYPri3iigi, TeMneparypa Auana3oHbl
30-800°C, ynriziepaiH KbI3IbIPY KbUITAMABIFE S-TeH
20 x/MUH geiiiH, yarinepaiy maccacol 12-16 mr 60m-
Ipl, 6apibIK, ecenteyniep Mathcad 6arnapiamMachiHBIH

KeMerimMeH xyprizingi [11].
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Kouncgopmamus ve- | Bailianbic SHepru-
Mepi SICBI, KKaJI/MOJIb
4 -2.70

7 -0.17

10 +1.70

6 +4.22

3 +7.45

8 +17.43

1 +17.68

5 +27.93

9 +8.98

2 +23.00

(a) XO-nix B-TO-HiH i1 KysiceiHAars 10 Typoi
MYMKiH KOH(pOPMAITHSICHI

Byitipnen kepinic

(b) Ex xakcel OaiiiaHbICKaH KOH(pOpMaITus
(GaiiaHbIC SHEPTHACH = —2.7 KKaJ/MOJTb)

Cyper 3 — Xonekanbiugeponas [3-T-MeH 1oKkuHr
HOTHXeNepi

Hotukesiep x9He TaJKbLIay. MosekynasblK [10-
KUHT 9JIiCi TYPaKThI KellleH Maiiga Gonran ke3ae Oip
MOJIEKYJIaHBIH, eKiHIIIICiHe KATBICTBI APTHIKIIBUIBIKTHI
KOH(UTYpaLsIChIH JypbIc OOKayFa MYMKIHAIK Oe-
peni. CanmblK Oaranay peTiHIe perentop MOJeKy/a-
Cbl MEH JIMTaHJl apachlHJIarbl OAIaHBIC SHEPrUsICHI
Konaanpiagpl. bacrankeina 6i3 (B-TH-aeiH B-TO:X]T
MOJIEKYJIACBIMEH MOJIEKY/I/IbIK JIOKUHTIH OJapiblH
Kocy KeleHzepiHiH 1:1 karbiHachiHIa OaiilaHbICy
SHEPrUsACHIH aHBIKTAy YIIiH kacajblK. (cyperT 3).
Hoxkunr Herizinge B-TH men X1 suranasicbiasiy, 10
KOH(pOpMALISICHl AJIBIH/IBI JKOHE OJIAPABIH OaiiiaHbl-
cy sHeprusicel Oarananpl. COHBIMEH KaTap, eH Kak-
chl GailIaHBICTHIPYABbl 4-111i KOH(OPMALs KOPCEeTTi,
OHBIH OaiiIaHBICy SHEPTUsCH -2,7 KKaJI/MOJIb OOJIIBL.
BaitnanslcThIpy 3HepruschiHbIH Tepic MoHi 3-TI-meH
X ]I Monekynanapsl apacklHIa KOMIUIEKC TY3UTyiHiHIH
MYMKIHIIIUTIrH KepceTelli, COHbIMeH Oipre eTe Te-
MeH MoH KOMIUIEKC TY31Ty PeaKLHsCHIH KYpPri3yaiH
apHaiibl MAPTTapBIHBIH KAXETTUIr Typajbl alTyra
MyMKiHgik 6epeni. X]I men B-T]I apaceiHaars! Oaii-
JIaHBIC SHEPTUSICBIHBIH a3 MeJlepi Hasap ayaapa-
Ipl, coHOpIKTaH AutoDock KypanmapblHbIH KeMeri-
MEH peLENTOp MEH JIMraHj MOJIEKYy/anapbl apachblH-
Jarbl CyTeri OaiyIaHbICTaPBIHBIH OOMYbIH aHBIKTAY Kbl-
3BIKTHI OOJIBIN KOPiHTI (cypeT 4).

Cyper 4 - XI-nbiH B-TI-meH kemennepingeri 14
cyTeri GaiIaHbICBIHBIH KYHeci

4-Cyperte KepCeTiUIreH MoaJiMeTTepaeH OOWbIHINA
B-TH, momnexynaceiHgarst OH TomTapsl apackiHIa
14 Monekynainnijgik cyrteri OadNaHBICBIHBIH JKY#Heci
Ty3ineni. By xkarnaiiia penentop MeH JIMTaH MoJie-
KyJaJapsl apachiHa CyTeri OailIaHbICHl OafKaiMaii-
Ipl. Perienrop MeH JMraHj apachiHQ MOJIEKyJaapa-
JBIK cyTeri OaiiaHbIChIHBIH OonMaybl onapabiH TII-
MeH KellleHAEpiH MOJApPIBIK, 2:1 KaTbHACBIHIA MO-
nenbaey 6omnpl. blaraiiel 6oy yinin 3-T] moneky-
JIACBHIHBIH, KeH kafbl "Oac" ("0ac'"), aim Kapama-Kapchl
apTKbl karbl "KYHUpHIK" ("KYUpHIK") gen OenrijeH-
Ii (cyper. 5a). Byn xarmaiina exi $-T]] momekyna-
Chl apachlHJa e3apa OarmapiaydblH Y Typi OGOJybl
MyMKiH: "Oac-6ac" (HH), Oac-xyiipeik (HT) xone
"KyHpbIK-KYHpBIK" (TT) (cyper 56-r).
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«bac» («Head»)

(c) kemeHHiH «bac Ky#ipbikka» Typi (HT),
(GaitiaHbIC SHEPrUsichl = -7.32 KKai/MOJIb)
«Kytipbik» («Tail»)

(a) B-T[, MonekynachHbIH 0ac oHe KYHPBIFbI

(6) kemmeHHiy «bac 6acka» (HH) Typi
(Gaiianbic sHEeprusch = -4.71 KKan/mMoJb)
() KemmeHHIH «KYUPBIK KyHpbeIKKa» Typi (TT),

(GaitnaHbIc FHEprusicel = +3.85 KKan/mMoJb)

Cyper 5 - B-T]I monekynacsl (a) xkoHe OHbIH X]I-MeH KelleHAepiHiH yu Typi (2:1)

s e e ST | v o

s ket 123 pm P o BE
SEM MAG: 387 kx

Cyper 6 - 3-T]] (a, b), B-TH +XI-Hb1H ¢pusuKaibk KocrnackHbH xoHe B-TH: X (2:1) (e, )
KJIATPATHIHBIH op TYPJIi YIIKEHTYIEri 3JIeKTPOHIbl MUK POCYpeTTepi
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5-CyperTte kepiHin Typranmai, 1:1 (-2,7 kkan/Morb)
KOMILIEKCIMeH casbicThipran/a, "6ac-6ac" (HH) sxoHe
"6ac-kyupbk" (HT) kerieHaepiHiH eki Typi THiM-
Jipek OarnaHbICTRIpYabl (THiciHIIe -4,71 xone -7,32
KKasI/Monb) kepcetei. "KyipbIK-KyHApPBIK' TUITI Ke-
IIIeH OH OaiylaHbIC SHEPrUsICHIH KepceTeni, Oy ochl
THIITETi KeMIeHHIH TYy31Ty MYMKIHIIUTTIHIH a3 eKeHiH
kepcereni. By xarpaiina "6ac-KyHpbIK" (C) KeleHi
MaKCHUMaJIIbl OailJIaHbIC SHEPTUSICHIH KopceTei, Oy
MYHJail KeleHHiH YJIKeH TYPaKThUIBIFBIH KepceTei
[11,12].

KapacTbIpblitbi oThIpFaH (hU3UKANBIK KaFgaiFa Oai-
JIAHBICTBI 3EPTTEJIETiH OOBEKTIepHi cUaTTay YIIiH
SPTYpIIi oficTepAl KOIIaHy MOEAbAEPIiH CeHIMIiTi-
Ti TYPFBICBIHAH JKaKChl HOTHXRe Oepeni. 6-Cyperte [3-
TH-nin, B-TO+ X pu3UKaNBIK KOCHACHIHBIH KoHE
B-TO:XI (2:1) KOCBUTy KelleHiHiH MUKPOCYpeTTepi
kepcerinreH. Kiarpar tysinyiHgeri kpucramn OeTi
MOpPOJIOTHACHHBIH ©3repyi KOCy KellleHiHiH Maiaa
OOJTYBIHBIH KYIITI Aoj1ei OoJbi Tadsutams! [13,14].
UK cniextprepne (cyper 7) O-H GaiiaHbICHIHBIH Ba-
neHTTiK Tepoemnicrepi 3398 (B-TL (a), 3564 (T3 (b)
xone 3368 cv! (B-TH:X/I (c) aiiMaKTapblHIa KeH
Komak, Typiaae anbikTanaasl. Conpan-ak, CH sxone

CH, rtonrapeiagarsi CH GaityiaHbICTapbIHBIH BaJICHT-
Tik TepOenicTepine TOH CiHipy *onarbl 2924 cm!-
ne Gap [15]. B-TH:XI kemeninig UK criekrpiepis-
ne C=C, OH xone BJ/I3-HbIH Oacka TOINTApbIHBIH
CiHipy koJaKTapsl KepiHOeimi. By ockl TonmTapmbiy
TOJIKBIH Y3BIHIBIFBIHBIH Oipoell Muanma3oHbIHAA eTe
KEH kKoHe KapKbHIbl [3-T/I jxonakTapblHbIH KeJIeH-
KeciHeH KepinOeyi MyMKiH. 1643 cm™! aiimarbiHza B-
TH:X]] kemmeninig C=0 TOOBIHBIH KAPKbIHIbI KOJIAFbI
6ap. Kocbuty kellleHAepiHiH TY3iIyiH pacTayiblH aK-
MApaTTHIK, 9IiCTepiHiH Oipi-CIIeKTPOCKOMISHBIH IH
SIMP ogici [16]. By omic T MoNeKyIachHBIH iIIKi
KybicbiHa OarpitTasran B-T H-3 xone H-5 npoton-
JIApbIHBIH TepOeIMerti CEeKTpJIepiH/eri onapablH Xu-
MUSUTBIK, BIIBICYBIH alKbIH OafikayFa MYMKIiHIIK Oe-
peni. Knarpartbig 'H aMmp CIeKTpiH/ie OapibIK a-
1ol (3-T]L mpoTOHAAPH! KYINTI ©picTe alKbIH XUMHUSI-
TeIK, bIapicyasl kepeetti. B-TH: X (2:1) kemeHiHiH
'H SIMP criekTprepin/eri AS XUMHUSIBIK, BIIBICY MOH-
JepiHzeri eH yikeH adbipMamisuiblk H-3 (-0.112)
xoHe H-5 (-0.108) cepaimrisik mpoToHAApHIHA TOH.
By nepektep NUKIONEKCTPUHHIH TUAPODOOTH KYbI-
CBHIHJA IMIKi (MHKIIIO3MBTI) KellleH maiga Oosampl ae-
TeH KOPBITBIH/IBI JacayFa MYMKiHAIK Oepei.
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Cypert 7 - B-TH (a), XII (b) xone B-TH: X (2:1) knarpatsiabig, MK criekTpriepi

B-TH: s xewmeHaepiHiH TEPMUSJIbIK KACHETTEPiH
Tanjay TEepPMOTPaBUMETPUSUIBIK —Taljay omiciMeH
xyprizinai [17]. Cyperre 8a,b B-T/ mMeH oHBIH [3-
TH: X (2:1) knarparsiabig, TT men ATT Tepmorpam-
MaJlapbl KepceTiireH (KuI3ApIpy kbligamabiEs 10 rpa-
Iyc/MUH).

B-T xoHe onblH [B-TH:X] KiIaTpaTblHbIH TEPMO-
aHATMTHUKAJIBIK, BIIBIpay Kepcetkimmrepi (2:1) TI/OTC
CBI3BIKTBIK, KMCBIKTapbIMEH YCBHIHBIIFaH (CypeT 8a,b).
TepmorpaBumeTpusiblk, $-TI KUCBIKTaphl MeH [3-
T:X]I K1aTpaTblH CAJIBICTBIPY apKbUIbI (CypeT 8a,b),
B-TH: X[ knarparsl ymrin ~124°~ ~ 235°C temnepa-
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Typa IMana30HbIH/IA YJIT MACCACHIHBIH KAPKBIHIBI TO-  KUCBHIFBIHIAFBl MACCAHBIH KOFAy KbUIIAM/IbIFbIHBIH
MeH/ieyi OaiKanatbiHbiH Kepemis (~77,27 %). TG ku-  MakcuMaljibl e3repyiHe coikec keneqi (cypet 8b).
ChIFbIHBIH Oy1 Genimi ~235°C temneparypaga JTT

10 (a) 104 (b)

-20 4

-30 4

l\-w
&, &
T s

Derivative weight loss, %/s

Weight loss, %
Weight loss, %

-40 4

" Dervative weight boss, s
- o
b

-50 S TG

80 704

-70 . -a0

T T T T T T T T T T 7
100 200 300 400 500 500 100 200 ana 400 500 500

T.°C T.°C

Cyper 8 - B-TI: X1 kemieHiHiH a30TThl opTaga 10 rpagyc/MuH TypaKThl KbI3IBIPY KBUIIAM/IBIFBI
xarpaiibinaa ansiarad TT/TT kuceikTapsl: a) ¢pusukanbk Kocna; b) B-TH: X (2:1)

B-THO:X]II xmarpartapsiHIarsl MaccaHblH ToMeH TeM- T X1 (2:1) KIaTpaThIHBIH TEPMUSIIBIK, TYPAKTHLIbI-
neparypaga (~1240c) koratysl BUIFAJIIbIH JKOUBUTYBI-  FBIH CAJIBICTBIPY YILIH bIABIPAY PEaKIMsICHIHBIH AKTHB-
MeH Oaitiansictbl, Oyn JITT nepektepimMen e pacra- TeHy SHeprusuiapbl aHbiKTaapl. B-LIJ sxone B-T: X
nansl (cyper 8b). Anpiaran (-T:X] kemengepin- (2:1) KellleHOepiHiH TEPMUSUIBIK, bIABIPAYBIHBIH €Cell-
ne, 6acranksl B-T/I cusKThI, GaliIaHBICKAH CY OOMIBL.  TeYJIepiH CasbICThipa OTHIPbIN (-TJ] MeH OHBIH Kia-
Aupiaran ManiMettep Herizinge B-TH: X (2:1) kna-  TpathiHbIH (2:1) aKTUBTEHY SHEprusuIaphl Oipieit KoH-
TPaThIHBIH TEPMUSUIBIK, bIIBIPAYBIHBIH KMHETHKAIBIK —BEpCHs Jopexkenepine (a) op Typii Oonajpl e ai-
napametpiepi ecenreni (kecte 3) [13]. B-LIJ men - Tyra Gonmansl (kecte).

Kecre - B-TH men B-TH:X]] (2:1) kaaTpaTelHbIH a30TTH OPTafa aKTUBTEHY SHEPIUACBIHBIH MOHEP1

Yri E,, kJIx/Momb A, c!
B-TH 164.58 1.10.10"7
B-TH:X]T (2:1) 103.50 8.96-10'°

KopbITbiHabL. XKyprisiires 3epTreyaepaiH HOTUKe-  JIAHBICTB 9PTYPJi (PUBMOXUMMSIIBIK QAICTepaAl KOJI-
Jepi xonekaibliddeponapy (X)) [(-0JUroKaHTHEH JaHy MOJAENbIEPAIH CEHIMAUII TYPFbICBIHAH JKak-
(B-TH) cyna eputiHai KOCbUTY KEIIEHIH ally MyMKiH-  Cbl HOTHXe Oepei. Maiiisl opraga eputin X/ 1opy-
JiriH KOPCETTi, OHbI TAFaM/Ibl JOPYMEH/IEY YIIIiH KOJI-  MEHiHiH [3-OJIMTOKAHTIIEH MUKPOTOJIKBIHIbI OeceH-
naHyra Oomanpl. In silico 3eprTey karjaiiblHOa MO- JUpy JKarAaiblHIa CyJIbI-CIIMPTTI OpTajga opeKeTTecyi
JIEKYJIAJIBIK, MOJIEJIbCY JKOHE JOKUHI 9[IICTEPiH KOJM- OHBIH CyJa €pPUTIiH CyNpaMOJIEKYJSpibl KOCbUTYy Ke-
nany XII-HiH B-T/I-MeH Kocbuly KeUIeHAEPiHiH Ty3i- UIeHiHiH Ty3i1yiHe okenai. X/-1i KiarparTsl KelleH-
JIy MeXaHU3M/ICPiHiH Kbl KOPIiHICIH jKacayFa MyM- Te KalTay IopyMEHHIH Maiibl epiTiHIICiHiH arpe-
KiHaik 6epai. Mozesnbep kKapTbuiai Uirill KOHABIPY —TaTThIK KYHiHiH e3repyine okenui. CuHTe3nenreH 3-
SMicCiH KOJIAHBl, OHAA perenTop KarThl 3aT peTin- T/ X]I keieHi "KOHaK-KOXaWblH' KOCBUIBICTApbIHA
Jie KapacThIPbULIBI, aJ1 JIUTaH/ OeNriii Oip TeKIle aif- jKaTagpl JKOHe JKaKChl epirimrikke ue. Kiarpar ke-
MaKTa aiHaJIIbl JKOHE KO3FAIBIC KaFmaiblHIa OON- INeHIHIH TY3UTyiHJeri MIenyIn Mocesie apHaibl Oau-
Ibl. 3eprrenerid OObeKTIIepi CUMATTay YIINiH Ka- JaHbiC eMec (ruapodoOThl, AUCTIEPCHUSIIBIK, KOHE BaH-
PaCTHIPBUIBIIT OTHIPFaH (PU3MKANBIK, Kargaiira Oail- mep-Baambc) e3apa opekerTecysepre Karaipl.
AnFbic, My d0enep KaKmulrvlchl (Kapaicolaandvipy)- Kapoicviaranovipy, ouonoeusavix 6eacendi 3ammapovl um-
Kancyasyusaay a0icmepin a3ipaey dcenindeei roinvimu 3epmmeyoi Kazaxeman Pecnyonukacvl binim scone
FoLAbIM MuHUCmpaizini, Folaviv komumemi Kondaowvt (PTF Ne BR10965230, 2021-2023).
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KUHETUKA TEPMUYECKOM JECTPYKIIUHA YIJII MECTOPOK/IEHU A
KHUAKTDI

H.V. Hypraaues®, A X.Takuposa, A.7K. Xamut, .B. ZKynycosa, A.A. Axaesa
Kazaxckuii yHUBepCHTET TEXHOIOTUM 1 Ou3Heca, r. AcraHa, Kazaxcras,
e-mail: nurgaliev_nao@mail.ru

B crarbe rmpoBeieHO nccie0BaHne KNHETHKY TEPMUYECKO AECTPYKIMH YIUIs C MCHOb30BaHUEM METOA
TepMOrpaBUMETPUUECKOTro aHamu3a. Harpep oOpa3iioB yriisi IpOBOAM/IM B KEPAMHUECKHUX TUIJISAX B MHTEPBa-
ne Temmepatryp 25-900 °C npu pa3HbIX CKOpOCTAX HarpeBa (3-15 rpajn/muH) B cpefiax a3ora u Kuciopona. B
KadecTBe 0ObEKTa MCCllefoBaHus BEIOpaH yrosb Mectopoxaenust Kuskrsl (Kasaxcran). Ha ocHoe nocrpo-
eHHbIX JuddepeHIraIbHbIX TepMudeckux KpuBbix DTG (3aBHCUMOCTb CKOPOCTH M3MEHEHH S MacChl 00pasia
OT BPEMEHH) MPU Pa3HBIX CKOPOCTSIX HAarpeBa pacCUUTaHbl KMHETUYECKHE MapaMeTpsl TEPMOAECTPYKIIMN YyT-
JI51, C MICIIOJIb30BAHMEM yPaBHEHUI HEU30TEPMITUECKOr (DOpMaIbHON KMHETUKH. VI3yueHo BIMsSHUE CKOPOCTH
U TeMIIepaTypbl HarpeBa yIiis Ha KMHETHUYECKHEe MapaMeTpsl Mpolecca TepMHUUECKON NeCTPYKLMK OpraHu-
yeckoil Macchl yrist (OMY). BolsaBiieHsl OcHOBHBIE cTaaun pasnoxeHus OMY. YcraHOBIEHO, UTO CKOPOCTb
Harpesa 00pa3LOB yIJIsl 3aMETHO BJIMSIET Ha 3HAYEHUSI TEMITEPATypbl M CKOPOCTH ITPOLIECCa, COOTBETCTBYIOIIHE
MaKCMMyMaM OCHOBHOTI'O pa3jiokeHus1 Ha quddepeHumanbibix Kpusbix DTG.

KitroueBble cjioBa: TepMOrpaBUMETPHYECKAN aHAIM3, YTOJIb, TepMUYEcKas aecTpykuus, Kpussle DTG,
KUHETUYECKHE MapaMeTphl, CTaIUM Pa3JIOKEHHsl, CKOPOCTb HarpeBa.

KUAKTbBI KEH OPbIHbI KOMIPHIH TEPMUAJIBIK
JECTPYRIIMACBIHBIH KNHETUKACDI
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Makanaga TepMOTrpaBUMETPUSIIBIK, aHATK3 9ICIH KOIAAaHy apKbUIbI KOMipIiH TepPMUSUIBIK, JIeTpaiausi-
CBHIHBIH KMHETHKACHI 3epTTey xacainrad. Kemip yirinepi ki turenbaepae 25-900°C temnepatypa auanaso-
HBIHJJa a30T IIeH OTTeri OpTaJapblHa OPTY P KbI3AbIPY KbUIIAMABIKTApbIHAA (3-15 rpaa/MuH) KbI3AbIPbULILL.
3eprrey HbicaHbl peTinge KuskTel keH opHbIHBIH KeMipi (Kaszakcran) Tapmanael. Kypsuran auddepennu-
angplk, KuceKTap Herizinae DTG (yiiri MaccachIHBIH 63repy KbUIIaMIBIFBIHBIH YAKBITKA TOYEIIIUTIT) opTY il
KBI3/IBIPY KBUIIAMABIKTAPHIHIA KOMIipIiH TEPMUSIIBIK, JeCTPYKIHUSCHHBIH KMHETHKAJBIK apamMmeTpriepi u30-
TepMHUSITBIK eMec (popMasIibl KUHETHKA TeHAEYJIepi apKpuUIbl ecenTenii. KemipaiH opraHuKaibslK MacCachIHBIH
(KOM) TepmusiiIbIK, Gy3bLTy MPOLECiHIH KUHETHKANBIK MapaMeTpiiepiHe KOMip/i KbI3AbIPY KbIIIaM/IbIFbl MEH
TeMITepaTyPAChIHBIH dcepi 3ePTTEIIL.

KOM s1ibIpaybIHBIH HETi3r Ke3eHaepi aHblKTaiabpl. Kemip yiariiepin Kpi3aplpy xkbuiaamabirsl DTG audde-
pEHIMAIbl KMCHIKTaphl OOMBIHINA HETI3ri bIABIPAY MAKCUMYM/IAPbIHA COMKEC KEJIETiH TeMIieparypa MeH TeX-
HOJIOTHSUTBIK, TIPOLIECTiH JKbUIIAM/IBIFBIHA aWTAPIIBIKTAN ocep eTeTiHi aHBIKTAJIIBI.

Tyiiinai ce3aep: TepMOrpaBUMETPHSUIBIK Tajlgay, KeMip, TepMUUIBIK Aerpagaius, DTG KuchIKTapsl,

KUHETUKAJIBIK TapaMeTpiep, bAbIpay Ke3eHAepi, KbI3AbIPY KbIIJAMIBIFHL.

KINETICS OF THERMAL DESTRUCTION OF COAL FROM THE KIYAKTY
DEPOSIT

N.U. Nurgaliyev”, A.K. Takirova, A.Z. Khamit, E.B. Zhunussova, A.A.Akhaeva
Kazakh University of Technology and Business, Astana, Kazakhstan,
e-mail: nurgaliev_nao@mail.ru

The article studies the kinetics of thermal degradation of coal using the method of thermogravimetric
analysis. Coal samples were heated in ceramic crucibles in the temperature range of 25-900°C at different
heating rates (3-15 deg/min) in nitrogen and oxygen media. Coal from the Kiyakty deposit (Kazakhstan) was
chosen as the object of study. Based on the constructed differential thermal curves DTG (dependence of the
sample mass change rate on time) at different heating rates, the kinetic parameters of thermal degradation
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of coal were calculated using the equations of non-isothermal formal kinetics. The influence of the rate and
temperature of coal heating on the kinetic parameters of the process of thermal destruction of the organic mass
of coal (OMC) has been studied. The main stages of WMD decomposition are revealed. It has been found
that the heating rate of coal samples significantly affects the temperature and process rate corresponding to
the main decomposition maxima on the differential DTG curves.

Keywords: thermogravimetric analysis, coal, thermal degradation, DTG curves, kinetic parameters,

decomposition stages, heating rate.

BBenenue. [l MOBBIIEHUSs] SKOJIOTUYHOCTH U -
(peKTUBHOCTH WCIONB30BAaHHUSI TBEPOOTO TOILIABA
TIPeAJIOKEHbl Pa3IMYHBle pPEIIeHHs], OT Ta3umQuKa-
UM [0 ONTUMH3ALUN KCIUTyaTallMOHHBIX MapaMeT-
POB C MpUMEHEHUEM MaTeMaTUYeCKOro MOJeIMpoBa-
HUS TIPOIIECCOB JIECTPYKIIMU. DTO OOBSICHSIET TOBbI-
IIEHHBI WHTEpEC K WCCIIENOBAHUI0O KUHETHKH TPO-
LIECCOB IECTPYKIMK TBEPObIX TOIUIMB B IOCIETHEe
Bpemsi [1-4]. OnHuM U3 HanOoJee U3BECTHBIX METO-
JIOB TEPMHUECKOTO aHAN3a SIBJISIETCS METOH TEPMO-
rpaBumerpuueckoro aHanuza (TT'A), no3Bossionmii
HCCIIeIOBaTh OCHOBHBIEC TTAPaMETPhl OKHUCIICHUS TBEp-
JIOTO TOIUTMBA, B T.U. OIPEENATh KMHETHUECKUE Ta-
paMeTphl Ucclle yeMOoro mporecca.

JIOCTaTOYHO IIUPOKO PaCIPOCTPAHEHbI PA0OTHI C TIPH-
meHeHueM TT'A [5-9], nocBsieHHbIe oIpeneaeHuio
KOHCTaHT (hOPMaJIbHOM KHHETHKH MPOLECCOB KOH-
Bepcuu yris. [loqoGHbIe paboThl OCHOBAHBI HA HHTEP-
TIpeTaly ypaBHEHUsI AppeHunyca 1 MPenoIoKeHIN
O TOM, YTO CKOPOCTb YMEHBIIIEHHS] MACChl TBEPIOTO
TOIUIMBA 3aBUCHUT TOJILKO OT TEMIEPATYPbl U CTETIeHU
konBepcuu [10]. Lenbio TaHHBIX paboT sABJIsIETCS HA-
XOXKICHUN TapameTpoB E 1 A, Ha3bIBAEMBIX SHEPTH-
ell aKTHBaIU! U TIPEJIKCIIOHEHTON COOTBETCTBEHHO,
a Takxe KuHeTndeckon ¢pyHkimu f(a). Bmecrte, atn
TPU BEJIMUUHBI HA3bIBAIOT KUHETUYECKUM TPUILJIETOM
[11].

Ipu paccMOTpeHUH TepMIYECKOM IECTPYKIIAU KJ1ac-
cUYecKass KMHETHKA OTHENIbHO OMNMCHIBAET BIIMSHHE
KOHIICHTPAIlUM ¥ TEMIIEpaTyphl pearvpyonmx Be-
IIECTB HA CKOPOCTb Ipoliecca, Oe3 ydueTa U3MeHeHuUsI
KOHIIEHTpAIlMd B 3aBUCUMOCTH OT Temreparypbl. B
HEU30TEPMUYECKON KUHETHKE HET 3TOro HellocTaTKa
[12]. C nomo111bi0 HEU30TEPMUYECKUX METOIOB MOXK-
HO 3a OTHOCHTENIbHO HEOOJIbIION POMEXKYTOK Bpe-
MEHH TIOJyYUTh BaXHYI0 WH(POPMAIHMIO O XapaKTepe
MIPOTEKaHUS MpoIecca TEPMOIECTPYKIIUK B ITMPOKOM
TeMIIEpaTypPHOM HUHTEpBAJIE.

Lenp HacTOSsIIEH pabOTH — MCCIEJOBAHIE 3aBHCHMO-
CTH CKOPOCTH W TeMIlepaTyphl HarpeBa yriisa OT KH-
HETUYECKHNX MapaMeTpPoOB TEPMUYECKON AECTPYKIUU
OMY c ucnons3oBanuem meroma TI'A. B kauectse
00beKTa KCCIIEIOBaHUSI BHIOPaH yrojib MECTOPOXKIe-
musa Kuskrel (Kazaxcran). 3agadyaMu McCiIeIOBaHUS
SIBIISICTCST OTIpEe/IeNIeHe OCHOBHBIX CTa[id pasJioxe-
Husg OMY, n3yueHue BIUsHUS CKOPOCTH U TEMIIEpA-
TYpBI HarpeBa yriisl Ha KWHETHKY TEPMOIECTPYKIIHH.
MarepuaJbl 1 MeTO/Ibl. DKCIIEPUMEHTHI 10 UcCie-

JIOBAaHUIO KWHETUKY TEPMUUECKOTO PA3JIOKEHHS yIIIs
MecTopokaeHHsT KUAKTB MpoBOAMIN Ha TepMorpa-
puMeTprueckoM aHanuzatope TGA4000 npu pa3HbIx
CKOPOCTSIX Harpea B mpepenax 3-15 rpag/mun. Uc-
T0JIb30BAJIM CTaH/IapTHBIE TECTOBBIE METOJBI AJIS aHA-
ym3a yris contacHo ASTM D7582-12 «Standard Test
Methods for Proximate Analysis of Coal and Coke by
Macro Thermogravimetric Analysis».
SkcnepuMenTsl Ha npudope TI'A npoBoawM mpu
JBYX aTMocdepax Meuu: a30T U KUCIOPO. DKCIepu-
MEHT NPOBOAWIM B Ba 3Tana. Ha 1-om stane temne-
parypy nogHuMaioT ot komHatHo# 25°C mo 40°C u
IIpU 9TOH TeMIeparype BbAEPKUBAIOT 15 MUHYT 11
crabummzanuy Temmepatypbl. Ha BTopom stame Te-
CTOBBIF OOpa3ell B TUIJISAX C 3aKPBITON KPBIIIIKOW Ha-
rpesaioT oT 40°C o 915+ 3°C. IIpu 3TOM, CKOPOCTH
HarpeBa IpU pa3HbIX IKCHEPUMEHTAX yCTaHABJIMBA-
or: 3, 6,9, 12, 15 °C/MuH. [Ipu Harpese neuu npu-
60op TT'A B3BemmMBaeT 3aKpPHIThIE TUIIM Yepe3 Orpe-
JIeIeHHbIE MTPOMEKYTKH BpeMeHU U (DUKCUPYET JaH-
Hble B CrienmajibHOW nporpamme. Korna mis obecrie-
YEeHUs HeUTpabHOM aTMocepsl UCIIOIB30BAIH a30T,
TIOKa3aTeNy MOTOKa CYIIMJIBHOTO Ta3a yCTaHaBJIMBa-
Jmch B komuectse oT 0,4 1o 1,4 or u3MeHeHn 00b-
ema reur 3a MuHyTy. Koria B KauecTBe OKUCTUTEIb-
HOT'O Ta3a MCIOJb30BAIM KHUCIOPO, MOKa3aTesu Io-
TOKa ycTaHaBIUBaIUCH OT 1,3 o 1,4 OT U3MeHeHUi
oObeMa IeYr 3a MUHYTY.

B nmaHHOW pabote pacueT KMHETMYECKHX MapameT-
poB TepmozecTpykuuu OMY npoBogMiM Ha OCHO-
B€ YpaBHEHHI HEM30TepMHUUYECKON (hOpMabHON KH-
HETUKU B COOTBETCTBUM C METOAMKOMW, ONKCAHHOU B
paoote [13].

JI1s1 XapakTepuCTHKU HMCCIIEAYeMOro Ipolecca Bbl-
OpaHbl ClemyioIme MOoKa3aTeNl: MOTepd Macc yIiis
MIPU Pa3JIMYHBIX TEMIEPATYPax; CKOPOCTb Vyqy, KOH-
CTaHTa CKOPOCTU Ky, M Temmeparypa 7., KOTO-
pble COOTBETCTBYIOT MaKCUMaJIbHOM CKOPOCTU MOTEpU
Macchl (T.e. MaKCUMyMaM OCHOBHOTO pa3JIojKeHHs Ha
kpuBbix DTG B Toukax mepernda); SHeprust akTHBa-
i E,y,, 1 TpeaKCIOHSHIMATBHBIA MHOXHTEND ko,
OTHOCSIIMECS] K CTaAWsM OCHOBHOTO TEPMHYECKOTO
Pa3oXEHU YIUIs; 1 - ToKa3aTesb CTeleHH MpoLec-
ca (6e3pa3MepHasi BeIMIHHA).

CremyeT OTMETUTh, YTO ONUCaTh BECh MpoIecc Jie-
CTPYKLIMH YIJIs1 OAHUM YpPaBHEHHEM TIEPBOTO MOPSA-
Ka HEBO3MOXHO, T.K. (haKTU4YecKH pasznoxenue OMY
OCYIIIECTB/ISIETCA TPU B3aMOAEHCTBUM MHOXECTBA
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TPYI BELIECTB pa3InaHon mpupossl. [lostomy ypas-
HEHUSIMU (POPMATBHOM KMHETHKH 1-TO MOPSI/IKA MOXK-
HO OINHUCATh TOJIBKO IPOLIECC OCHOBHOTO TEPMUYECKO-
ro pasziaoxkeHuss OMY u paccyutath KMHETHUYECKHE

MapameTpél.
PesynbTarel u o0cy:xk/aeHHe. XapakTepuCTUKU yr-
7151 MecTopokaeHns1 KusikTel mpuseneHs! tadmuue 1.

Ta6muma 1 - XapakTepucTHKH YIS MeCTOPOKIeHUsT KUAKThI

Terora cropanus,

(kkan/kr)
Cocras yris (Ha pabouyio maccy), % BLICLIAs BhICLIAs
wr Al Vdaf Cr o" H N® ST Qr Qr
9,37 21,25 43,18 51,56 13,39 3,26 0,55 0,62 4822 4589

[pu anammze muddepermansabix KpuBbix DTG BbI-
SIBJICHBI TPU CTaJlH OCHOBHOTo pasznoxenuss OMY,
r7ie HaOJMIOAIOTCSI IMKA C MakKCUMyMaMH CKOPOCTH
noTepy Macchl (Touku neperu6a). IlpoBenem xapak-
TEPUCTHUKHU KaKJIOH N3 CTaJui Ha TpUMepe CPeJibl a30-
Ta.

IepBas cragus ¢ MakCUMyMOM IIpU TeMIepaTypax
Tmax B uHTEpBase 148-229 °C 00ycioBieHa ucmape-
HHUEM BJIard, yJleTy4ylMBaHHEM KHUCIOPOICOAEpKAIINX
ra3oB U3-3a paciiaja KpaliHUX Py MaKpPOMOJIEKY.I.
Ha s1o#l cTammm ocymecTBiseTcsi B OCHOBHOM dYa-
CTUYHBIN Pa3phiB U OTIIETIEHHEe OOKOBBIX LieTiel, 00-
PBIB CBSI3€H MEK/ly OCHOBHBIMU CTPYKTYDHBIMH 3BE-
HBSIMU, YaCTUYHO YJAIAIOTCS cepa, a30T, KUCIIOPOJ.
KomnuyecTBo jeTyuux BelIecTB B JAHHOM MHTEpBase
Temrieparyp HeBeqwk. Ha 2-if cramum HaOmomaetcs
MK ¢ MakcuMyMoM 1ipu 362-459 °C, KoTopblii CBsA3aH
C BO3pacTaHWEM MHTEHCUBHOCTU PEAKIMI TEPMOCHH-
Te3a M3-32 YBEJIMYEHUsI PEaKIMOHHOW CIIOCOOHOCTH
BEIECTB Y. 3[eCh MOTYT OCYILECTBIATHCA peaK-
LMY PacUIeIVIEHUs] TeTePOLMKIMYECKUX M OKCHApO-
MaTHYECKHX CUCTEM, MOBBIIIEHNE KOJIMYECTBA Helpe-
JeNbHBIX CBSI3€H, MPH 3TOM CKOPOCTb OOpa3OBaHMS

JIETY4HX BEIIeCTB BO3pacTaer.
3-crapus ¢ Makcumymom tipu 478-637 °C o0ycioB-
JIeHa peakLMsAMU TepMopacraa Hanbosiee TepMoCTa-
OWJIBHBIX OPraHOMUHEPAIBHBIX KOMIUIEKCOB. K KOH-
Iy 9TOH CTagWy BBIIEJISETCS OCHOBHAs Macca ra-
3000pa3HbIX YIJIEBOJIOPOJOB M CMOJIBHBIX BEIIECTB
U TIpoIlecC 3aKaHYMBAeTCs 0Opa30BaHMEM ITOTYKOK-
ca. [lanbHeiiliee yBeIMueHUE TEMIIEPaTyPbl Peakiiy
NPUBOIUT K WHTEHCHU(HKAIWH MONUIMKIN3AIUA U
apoMaru3aimu (C BBIICJICHUEM Ta3000pa3HBbIX MpO-
IYKTOB, B OCHOBHOM BOJIOpOIa, XU B MEHBIIIEM KO-
JIMYECTBE - METaHa, OKCHIA YIJIepofa, a3oTa), Mpo-
UCXOIUT 00pa3oBaHKe Oojiee BHICOKOMOJIEKYISIPHBIX
MOJTUIIMKJIMYECKUX CUCTEM ceT4aToro crpoenus [13].
ITpu ckopocTsx HarpeBa oT 6 A0 15 rpag/muH Ha 3-i
CTaJiuy OCHOBHOTO pasyioxeHnss OMY nuku ¢ Makcu-
MYMOM CKOPOCTH TIOTepPU MAcChl c1a00 BBIAESIOTCS
Y OHM YMEHBIIAIOTCS TP TIOBBIIIEHIHA CKOPOCTH Ha-
rpeBa. TO CKOpee BCEro CBSI3aHO C HAJIOXKEHUEM psijia
MPOLIECCOB M HEBO3MOKHOCTBIO X Pa3/IesIbHOM OIleH-
KU JIJIS Ope/ie/IeHIs] KHHETUIeCKUX XapaKTePUCTHK.
B Tabmumax 2-5 mpuBeaeHsl pe3yabTaThl 00paboTKU
kpuBbix DTG.

Tabmuua 2 - 3HaueHust NoTepr Macc 00pasoB yIIist U TeMreparypsl Ty Ha pa3inyHbIX CTAIUSIX
pasJIoXKeHUs B cpelie

Ckopoctb Totepst Macchl OT HaBeCKH, % Tinax, °C
HATPEBR, 30300°C 300-600°C 600-900°C  30-900°C Craman pasnoxenus
C /Mun 1 2 3

3 10,32 17,36 9,73 37,41 148 362 478
6 10,03 16,56 8,93 35,52 176 403 527
9 9,64 16,69 8,59 34,92 193 425 562
12 9,27 16,23 8,24 33,74 205 441 603
15 8,63 15,68 7,85 32,16 229 459 637
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Tabmuiua 3 - 3HaueHus NoTepy Macc 0OPaslOB YISl U TeMIeparypbl T, Ha pa3IMYHbIX CTAJUSIX
PpasJIokeHus B cpefie KMCIoposaa

CkopocThb ITotepst Macchl OT HaBeCkH, % Tinax, °C
e PEBL T 50.300°C 300-600°C  600-900°C  30-900°C CTauit pasosketis
C /Mun 1 2 3
3 9,25 22,59 10,73 42,57 154 375 459
6 8,23 21,04 9,88 39,15 181 395 518
9 8,01 20,23 9,57 37,81 198 431 537
12 7,62 19,17 8,93 35,72 212 453 562
15 7,04 18,62 8,26 33,92 229 479 593
Tab6nuiia 4 - Kunerndyeckue xapakTepucTuku tepmonectpykiu OMY B cpene azota
CkopocTs Crtaiuu OCHOBHOTO Pa3JIOKEHUsI
HArDeBA 1 cragusa 2 cragus
°oC ?MI/IH, kmaXa kO’ EaKT’ n kma)u k07 EaKT’ n
103 ¢! 102 ¢! kJIx/Momb 103 ¢! 104 ¢! kJIx/Momb
3 1,84 3,61 56,14 1,12 1,42 2,73 73,41 1,04
6 1,47 5,93 54,27 1,09 1,17 1,39 67,14 1,15
9 2,83 6,17 53,72 1,03 1,93 1,82 60,29 1,21
12 1,39 4,39 47,93 1,17 1,27 2,16 63,72 1,13
15 3,26 2,31 46,13 1,06 2,37 3,27 68,58 1,09
Tabmuua 5 - Kunetnveckue xapakteprctuku tepmonectpykuuu OMY B cpene Kuciopoaa
CKopocTh Craauu pasnoxeHust
HArDCBA 1 ctagusa 2 ctagusa
o b ’ kmax > kO > EaKT > n kmax > k0 > EaKT > n
C /muH
103 ¢! 102¢!  xdx/Monb 103 ¢! 104 ¢! K JIx/Momb
3 1,42 1,82 52,24 1,02 2,27 3,06 69,29 1,18
6 1,39 3,74 49,28 1,14 2,73 2,48 65,18 1,02
9 2,85 5,85 48,16 1,07 1,94 1,73 59,27 1,12
12 1,27 4,81 41,83 1,19 1,58 1,92 60,38 1,05
15 2,83 2,03 39,32 1,15 2,04 2,75 62,91 1,03

AHanu3 noyvYeHHBIX JaHHBIX TTOKa3aJl, YTo JUIs BCEX
00pasIoB yriis B uHTepBane Temmeparyp 300-600 °C,
e HaOMoIaeTcsl BTOPOi M TPEeTHil MaKCUMYyMBI, Ha-
OmmofaTcst HaubosbIMe norepu Maccel OMY (Tad-
il 2, 3). DTU NOTepU MacChl YIJisl CYIIECTBEHHO
MPEBBIIIAIOT NOTepH B Apyrux uxrepsanax 30-300 °C
n 600-900 °C, 3HaYeHHs] KOTOPBIX NMPUOIM3UTEIHHO
onuHakoBbl. 1o Bcell BUIMMOCTH, 9TO 00YCIIOBJICHO
BbIJEJIEHHEM OCHOBHOI MacChl Ta3000pa3HbIX yIJIeBo-
JIOPOJIOB M CMOJIBHBIX BEILECTB, a TaKke 00pa30OBaHH-
€M NIapOB TaK Ha3bIBa€MOW MMPOreHeTUYECKON BOJbI.
[NoBbllIeHNEe CKOPOCTM HarpeBa NPUBOJUT K HEKO-
TOPOMY CHMKEHUIO notepu Maccel OMY - ¢ 37,41-
32,16 % n42,57-33,92 % pns a30Ta ¥ KUCIOPOAA CO-
OTBETCTBEHHO. JIaHHBII MOKa3aTesb MOKA3bIBAET CTe-

TICHb BJIUSHWS BPEeMEHH MPeObIBAHWS YACTHIl YIS
npu TepMonu3e. boree HarIsAHO TO BUAHO HA pH-
CyHKe 1, M3 KOTOPOTO TaKke BUIHO, UYTO OKHACIHUTEIb-
HOE JICHCTBHE KKCIIOpPOaa CocoOCTBYeT OoJiee Cyle-
CTBEHHOMY YyBeJIWYeHMI0 motepr Maccel OMY mipu
TIOBBIIIICHUY CKOPOCTH HArPeBa M0 CPABHEHHUIO C JIeH-
CTBHEM a30Ta, OCOOEHHO MPH HU3KUX CKOPOCTSIX Ha-
rpesa 3 °C u 6 °C. Bmecrte ¢ TeM, 00111u1e moTepy Mac-
cel OMY B cpezie KUCTIOpO/Ia MPEBBIIAIOT aHAIOTUY-
HbIE B Cpe/ie a30Ta, YTO OOBACHSIETCS OKUCTUTETbHBIM
JIeVCTBUEM TIEPBOTO.
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Puc. 1 - 3HaueHus norepu Macc 00pasLOB YIIs PU
CKOpOCTSIX Harpepa
6-15 rpag/mMuH B cpefax a30Ta M KUCIOPOAa

BrisiBIeHO, UTO YBEIMYEHHE CKOPOCTH Harpesa 3 ot 3
Jo 15 rpaa/MuH Ha Bcex cTaausax pasnoxenus OMY
3aMETHO MOBbIIIAET 3HAUEHUS TeMIepaTyphl Tax, KO-
Topast pacrer npu nepexoge 1—2—3 craguid. Tak,
IJ1s1 cpefibl a30oTa odnme u3MeHeHUus Tiax i 1-i
cragu AT = 81 °C, 2-11 craguu AT . = 97 °C,
3-ih cranuu AT = 159 °C. [Ins cpeasl kucaopona
oomue u3MeHeHUs Thyax i 1-i cragun AT, = 75
°C, 2-i ctamun AT . = 104 °C, 3-i1 ctagmm AT ¢ =
134 °C (tabmumst 2,3).

[pu yBenmmueHnu ckopoctdl Harpesa 3 oT 3 1o 15 rpa-
J/MUH TIOBBIIIAETCS] CKOPOCTh Viax AECTPYKLUU (CO-
OTBETCTBYIOILIME MAKCMyMaM OCHOBHOIO pasJoxe-
HuA Ha qugdepeHnransHeix kpuBbix DTG), a Tak-
ke HaOJoNAeTCsl CHIKEHME aKTHBALMOHHOTO Oapbe-
pa mporecca. C MOBBIIEHHEM TeMIepaTyphl IIPH Iie-
pexone OT OJHOW CTaAWU OCHOBHOTO PAa3jIOXKEHUS K
Jpyroi (Ha BceM AMana3oHe U3MEHEHH s CKOPOCTH Ha-

rpesa) HaOMoaeTCsl 3aMETHOE yBeTn4IeHne By , Kak
B Cpejie a30Ta, TaK M KUCIJIOPOJa.

[MomyuyeHHble 3HAYEHHs TOKa3aTesell CTEeNeHH Ipo-
necca n (~1,0-1,2) mokaspiBalOT, 4TO B CHJIy MHO-
roo0pasust U CJIOKHOCTH (PM3UKO-XMMHUUYECKUX TIpe-
BpAIlICHUH TOJNyYeHHblE KUHETHUECKHE MapaMeTphl
OITKCHIBAIOT HE OINpEAEeNICHHBIE PEaKLH, a CyMMap-
HBIE TIPOLIECCH TepMHUYecKoro pasnoxenuss OMY, u
KaK BBIIIE OTMEYaJIOCh, OMKCHIBAIOT TOJIBKO IMpOLIECcC
OCHOBHOTO TepmHueckoro pasnoxenuss OMY. Ilo-
9TOMY TaKMe MapaMeTpbl MOKHO paccMaTpHBaTh Kak
«3(pexTrBHBIE MapamMeTpbl» (POPMATBHON KHHETH-
K1. MHOXECTBO KOHKYPUPYIOIIHX MOCIIEA0BATEIbHO-
MapaJuIeSIbHBIX MTPOLIECCOB MPH TEPMOAECTPYKIIMH yT-
JIsl 9acTo MPUBOIMT K KOJIeOaHUsIM 3HAUEHUs 11 B MH-
tepaie 0,5-1,5 [13].

BuiBoapl. Takum o6pazoM, B paboTe mMccregoBaHa
3aBHCHMOCTh KMHETHUYECKMX XaPaKTEPHCTUK TEPMH-
yeckoro pasznoxeHuss OMY OT CKOpoCTH M TeMIle-
paTypsl HarpeBa, OMMCAaHAa 3aBHCHUMOCTb MEXIY KH-
HETUYECKVMU NapaMeTpaMy Ha pa3HBIX CTaJUAX OC-
HOBHOTO pa3JiokeHus yriisi. [lomydeHHble JaHHBIE 110~
KasbIBAIOT, 4TO OoJiee UTMTETbHOE BpeMs IpOTeKa-
HHUSI TEPMOJIN3a OKa3bIBaeT OoJiee CyIeCTBEHHOE BIIH-
sIHUE Ha MpOLIeCC IeCTPYKLUH YIS, YeM CKOpPOCTh
ero HarpeBa. B LileloM MOXHO OTMETUTBb, YTO pac-
CUMTAaHHBIE 3HAUEHHs] SHEPIUHY aKTUBALIMY CTaaAnH OC-
HOBHOTO TEPMHYECKOTO Pa3JIOKEHUS YISl COM3MEPH-
MBI C SHEPTUAMU XUMUYECKHX cBsizerd. Cam mporiece
OCHOBHOTO TepMHYECKOro pasnoxeHuss OMY mox-
HO MpUOJIMKEHHO ONUcaTh ypaBHeHnEM (hopMaJIbHON
KUHeTHKH 1-ro mopsyka. [lomydeHHble pe3ysbTaThl
UCCIIeJOBaHUsI MOTYT OBbITh IIPUMEHEHBI TP OTIpefe-
JICHUN PEXMMOB M BEJEHUN TEPMOXMMHYECKHX TIPO-
LIECCOB PA3JIOKEHMs YIJIeH, TAKMX KaK ra3supuKanus,
KOKCOBaHMe, MOTyKOKCOBAaHKE U Ap.
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VOLTAMMETRIC STUDY OF THE CATHODIC BEHAVIOR OF COPPER,
NICKEL AND ZINC IONS IN AMMONIA SOLUTIONS

Kh.B.Omarov'*, J.T. Nurtai', N.L.LKopylov?
I Kazakh University of Technology and Business, Astana, Kazakhstan
2 Institute of Solid State Chemistry and Mechanochemistry of the Siberian Branch of the Russian Academy
of Sciences, Novosibirsk, Russia
email: homarov1963@mail.ru

The article presents the results of the study of the electrochemical behavior of Cu?*, Ni**, Zn>* by
voltammetry on stationary solid electrodes. Polarizable working electrodes (copper, titanium) were used for
measurements. The value of the half-wave potentials on the titanium electrode shifts to the negative region
with an increase in the concentration of ions in the solution, while on the copper one it remains at the same
level. The addition of glycine shifts the half-wave potential of both copper and nickel, zinc to the negative
region (by 0,07 V for copper, 0,11 V for nickel, 0,12 V for zinc). In the presence of citric acid, the half-wave
potential of copper also shifts to a more negative region, while the reduction potentials of copper, nickel and
zinc converge, which contributes to their joint electrodeposition.

Keywords: copper electrolyte, copper, nickel, zinc, voltammetry, electrodeposition.

AMMMAK EPITIHAUUIEPTHAEI'T MbIC, HUKEJIb KOHE MbIPbI
NOHJIAPBIHBIH KATOATBIK OPEKETIH BOJIbTAMIIEPMETPUAJIBIK
3EPTTEY

X.B.Omapos!, JK.T.Hypraii!, H.U.KonbLios>
'Kazax, TexHomnorus xoHe GusHec yHuBepcuTeTi, Actana, Kasakcran
2KaTThl ieHe XUMUSICHI JKOHE MEXaHHUKOXMUST UHCTUTYTHI, Peceil FbutbiM akagemusichiabiH Cibip dumanbl,
Hosocubupck k, Peceit
email: homarov1963@mail.ru

Maxanaza CTalMOHAPIHIK, KATTH dnekTponTapaarsl Cu?t, Ni*, Zn?* 1eKTpOXUMUSAIIBIK, dpEKeTiH BOIbTAM-
MEPMETPHUST apPKbUIbI 3ePTTEY HOTUXKeIEpi OepiareH. OJley YIIiH MOIAPU3aMsIIAHATBIH K YMbIC JIEKTPOJI-
Tapbl (MBIC, TUTAH) NalAANAHBULIBL TUTAH SJIEKTPOIBIHAAFBI KAPTHLIAN TOIKBIH/IBIK, TOTEHIIHATIAPIBIH MOH1
epiTiH/Ii/Ieri MOHap KOHIIEHTPALIUSICBIHBIH KOFAPhLUIAYbIMEH TEPIC AlMAKKa aybICAJIbI, aJl MBIC JIEKTPO/IbIHAA
0J1 cOJ JieHrei/ie Kanapl. [ TMIMHHIH KOCBLTYbI MBICTBIH /12, HUKEJIb/IiH [Ie, MBIPBIIITHIH [a KAPThI TOIKBIH/BIK,
MIOTEHITUAJIBIH TePiC alMaKKa KbUDKBITaAb! (Mblc yiniH 0,07 B, Hukens - 0,11 B, mpipoi - 0,12 B). JIumMoH KbI-
HIKBUIBIHBIH KATBICYBIMEH MBICTBIH, JKapThLIail TOMKBIH/BIK, MIOTEHIIMAIBI 1 TEPIC aliMaKKa aybiCajibl, ajl MbIC,
HUKEJIb JK9HE MBIPBIIITHIH TOTHIKChI3aHy MOTEHIMAIAPHI KaKbIHIACAIbI, OYJT OJapabIH OipiIecKeH eKTPo-
TyHOAIaybIHA BIKITAT €Te/Ii.

Tyiiin ce3/1ep: MbIC MEKTPOIUTI, MbIC, HUKEJIb, MBIPHIIII, BOJIbTAMIIEPMETPHSI, EKTPOTYHOAAY.

BOJIbTAMIIEPOMETPUYECKOE UCCJIEJOBAHUE KATOJHOI'O
INIOBEJIEHMA NOHOB ME/IU, HUKEJIA 1 INHKA B AMMUAYHDBIX
PACTBOPAX

X.B.Omapos!*, 7K.T. Hypraii!, H.U.KonbL1oB*
'Kasaxckuii yHUBEPCUTET TEXHONIOTUH 1 G13Heca, . Actana, Kasaxcran
2 MIHCTUTYT XMMMHM TBEPJIOTO Tesla 1 MeXaHoXxumun CHUOMpCKoro oTaeseHus Poccuiickoit AkajeMun Hayk, T.
Hosocubupck, Poccust
email: homarov1963@mail.ru

B craThe mpecTaBieHbl pe3y/IbTaThl UCCIENOBAHMS MeKTpoXuMudeckoro noseaeaus Cu®™ Ni*t, Zn?* me-
TOJIOM BOJIFTAMIIEPOMETPUM HA CTAIIMOHAPHBIX TBEPABIX MeKTponax. st u3MepeHuil UCNoib30BAIUCh TMO-
JSIpU3yeMble pabodre MEKTPOas! (MEIHBIA, TUTAHOBBIN). 3HAUCHHE TTOTEHIIMAJIOB MTOJTYBOIH HA TUTAHOBOM
NEKTPOJIe C POCTOM KOHIICHTPAIIMN OHOB B PAaCTBOPE CABUTAETCS B OTPHULIATENIBHYIO 00IACTh, TOTIa KaK Ha
MEJJHOM OCTAeTCsI Ha OJHOM ypoBHe. J[loOaBieHue IMIMHA CABUTAET TOTEHIIMA MOMYBOJIHbI KAaK ME/IH, TaK U
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HUKeJIsl, [IMHKA B oTpHLatesbHyio oonacts (Ha 0,07 B y meau, 0,11 B - aukens, 0,12 B - nunka). B npucyt-
CTBUHM JINMOHHOMW KHCJIOTBI IOTEHIMAIT TTOYBOJHBI ME/IU TAKXKe CABUTraeTcsl B 6oJiee OTpHIATeIbHYI0 00IacTb,
TIIPY STOM MOTEHIMAJIBI BOCCTAHOBJICHHSI ME/IU, HAKEJISl U LIMHKA CONMIKAIOTCS, YTO CIIOCOOCTBYET UX COBMECT-

HOMY 2JIEKTPOOCAKIACHUIO.

KimoueBrnle ciioBa: MeIIHbIﬁ QJICKTPOJIMT, MElb, HUKEJIb, IMHK, BOJIbTAMIICPOMETPUS, JIEKTPOCOOCAKIACHHUEC.

Introduction. The processing of solutions derived
from the electrolytic refining cycle of copper
is important both from the point of view of
environmental protection, but also in terms of
extracting various valuable components (copper,
nickel, zinc) from them into marketable products.
The existing technologies in this area do not
meet modern requirements either in terms of
environmental or economic indicators, because they
are characterized by bulkiness and low efficiency [1-
3]. In this regard, research aimed at developing an
electromembrane technology for processing copper
electrolyte to obtain a triple alloy (Cu-Ni-Zn) - nickel
silver is relevant.

For the development of electromembrane
technologies [4-10], information is needed on
the behavior of ammonia complexes of metals
(copper, nickel, zinc) in membrane systems. In
the literature, such data are presented extremely
concisely. Therefore, this work is devoted to the
study of voltammetric parameters of electrolysis
[11-14] on the process of joint cathodic deposition
of copper, nickel and zinc. If there are a number
of interesting works on the production of copper-
nickel-based double alloys [15-17], then there are
practically no data on the production of triple alloys
by electrolysis.

Materials and methods. To clarify the mechanism
of electrode reactions in the Cu?*-Ni*-Zn%* system,
voltammetry on solid electrodes was used. The
removal of polarograms was performed on a
potentiostat-galvanostat (model M273 (USA)).
Polarizable working electrodes (copper, titanium),
auxiliary (graphite) and non-polarizable reference
electrode (silver chloride) were used for
measurements. The area of the copper and titanium
working electrode is 0.070 cm?”. Registration of
polarograms began with an equilibrium (-0,4 V-0,46

V). Polarizable voltage up to 2 V. The scanning speed
is 10 mV/sec.

The studies were conducted against a background
of 1M NH,4OH at the following salt concentrations
(in mol/L): CuSO4e5H,0 (107, 102, 103, 10%);
NiSO4*7H,0 (107!, 102, 103,10*); ZnSO4*7H,0
(107", 102, 103, 10"*) with citric acid additives in g-
eq/1: 0,01;0,025; 0,05; 0,1 and glycine in g-eq/1: 0,01;
0,025; 0,05; 0,1.

Results and discussion. The standard potential of
the Cu/Cu®* system is a significantly positive value
compared to the standard potential of the Ni/Ni>* and
Zn/Zn** systems:

ACu/CuQJr = 0.34121;
AZn/ZnQJr = —0.7614;

As a result, in non-complexing media at copper
reduction potentials, the discharge of nickel and zinc
at the cathode does not occur. This is the basis, for
example, for the process of electrolytic refining of
copper, where nickel and zinc, without being released
at the cathode, accumulate in sulfuric acid solutions.
If complexing reagents are introduced into the system
- ammonia, citric acid, glycine, sufficiently stable
complexes with Cu?*, Ni%*, Zn?* ions are formed in
solution. Data on the stability of these compounds are
given in Table 1.

The formation of ammonia complexes leads to a
shift in the reduction potential of copper to a
more negative region, and for copper this shift was
significant. The value of the reduction potential of
copper still remained positive than the potential for
the release of nickel and zinc. The recovery potential
of nickel and zinc shifts to the positive region.

Table 1. Stability of copper, nickel and zinc complexes

Metal ion lg K, Ig K2 lg K23 IgKi234 IgKi2345 lgKi23456
Ammonia complexes
Cu** 3,99 7,33 10,06 12,03 11,43 8,9
Ni%* 2,69 4,79 6,40 7,47 8,10 8,01
Zn%* 2,18 4,43 6,74 8,70 - -
Citrate complexes
[(CH,),C(OH) (COO)3*
Cu** 5,90 - - - - -
Ni2* 5,40 - - - - -
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Cu** 3,42 - -
Ni%* 3,30 - -
Cu?* 2,26 - -
Ni2* 1,75 - -

[(CH,),C(OH)(COOH)(COO0), |

[(CH;),C(OH)(COOH),COOJ

These data were obtained for both copper and
titanium stationary electrodes. The polarization
curves are shown in Figures 1-4. The magnitude of
the limiting current increased with an increase in

the concentration of metal ions. It should be noted
that the limiting currents on the titanium electrode
were 5-10 times higher than the corresponding values
obtained on the copper electrode.

Inp, mA

/

01

0,0001 0,001 0,01 CCu2+. Ni2+

Figure 1 - Dependence of the limiting reduction
current of Cu®*(1) and Ni**(2) on a copper electrode
on the concentration of ions in solution. Ion
concentrations, mol/l: 0,0001; 0,001; 0,01; 0,1
lgi

0.5

0,06 01 014 0,18 AE B

Figure 3. Dependence of Ig I on the AE-reduction
process of Ni2* concentration of 10! mol/I on a
copper electrode with the addition of citric acid,

g-eq/l: 1-0,01; 2-0,025; 3-0,05; 4-0,1

The reduction of copper, nickel and zinc on a
titanium electrode occurs in a more negative potential
range compared to copper (Table 2), although the
nature of the electrode does not significantly affect

0.1 0,14 0,18 AEB

3

Figure 2 - Dependence of Ig I on the AE-reduction
process of Cu** concentration of 10" mol/l on a
titanium electrode with the addition of citric acid,
g-eq/l: 1-0,01; 2-0,025; 3-0,05; 4-0,1

0,06

a3 R =

O T T T 1
o 0.08 0.12 0.16 02 AEB

Figure 4 - Dependence of 1g I on the AE-reduction
process of Zn>* concentration of 10" mol/l on a

copper electrode with the addition of citric acid,
g-eq/l: 1-0,01; 2-0,025; 3-0,05; 4-0,1

the shape of the polarograms. The value of the half-
wave potential on a titanium electrode shifts to a less
negative region with an increase in the concentration
of ions in the solution, whereas on a copper electrode
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it remains at the same level. So, for example, when changes from -0,68 V to -0,54 V, on a copper

the copper concentration changes from 10 to 107!
M on a titanium electrode, the half-wave potential

electrode it remains at -0,54 V to -0,52 V.

Table 2 - The effect of the concentration of ammonia complexes on -E1/2 and I,

Concentration, mol/l

Cut N2+ 02t Ior, MA -Eip, B Cathode material
10! 39 0,52
102 3,15 0,54 o
103 2.4 0,53 4
10 1,7 0,54
107 33 0,58
102 2,85 0,60 .
103 2.3 0,59 4
10 1,8 0,56
107 2 0,62
102 1,5 0,58 c
103 12 0,58 4
104 0,7 0,565
107 60 0,54
102 47 0,60 T
103 35 0,63 !
10 2 0,66
107 51 0,62
102 40 0,64 -
103 29 0,63 !
10 18 0,65
107 44 0,68
102 34 0,67 T
102 25 0,64 !
10 15 0,635

Citric acid shifts the copper half-wave potential to a
more negative area. If, in the absence of citric acid,
the difference in the half-wave potentials of copper
and nickel is (on a titanium electrode) -0,08 V, copper
and zinc - 0,14 V, then in the presence of citric
acid in the solution, the difference in the half-wave
potentials of copper and nickel is 0,015 V, copper and

zinc -0,005 V. In this case, the reduction potentials
of copper, nickel and zinc converge. This promotes
the joint electrodeposition of Cu, Ni and Zn. Table
3 shows the data on the effect of citrate ions on the
reduction potentials and the magnitude of the limiting
current.

Table 3 -The effect of citric acid additions on -E;/, and Ipr

i Cathode
Cu2+ Conl(\}eigfratlon, mOI/Z1n2+ Ccitric acid Ipr: MA 'El/Zy B material
107! 0 3,9 0,52
0,01 3,5 0,54
0,025 3,2 0,53 Cu
0,05 3,4 0,54
0,1 3,9
107! 0 33 0,58
0,01 2,6 0,60
0,025 2,1 0,59 Cu
0,05 1,6 0,56
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0,1 1,5
10 0 2 0,62
0,01 1,7 0,58
0,025 1,5 0,58 Cu
0,05 1,6 0,565
0,1 1,3
1071 0 60 0,54
0,01 58 0,60
0,025 56 0,63 Ti
0,05 50 0,66
0,1 40
107 0 51 0,62
0,01 48 0,64
0,025 41 0,63 Ti
0,05 41 0,65
0,1 36,6
107 0 44 0,68
0,01 41 0,67
0,025 38 0,64 Ti
0,05 37 0,635
0,1 32

The value of the limiting current decreased with
an increase in the concentration of the citric acid
additive, especially when using a titanium electrode.
Glycine additives shift the half-wave potential of
both copper, nickel and zinc to a less negative region
(by 0,078 V for copper, 0,11 V for nickel, 0,12 V for
zinc). But a significant gap between them remains.
The presence of glycine also led to a significant

change in the value of the limiting current at the
electrodes (Table 4).

Changes in the voltammetric behavior of metals
in the presence of citric and aminoacetic (glycine)
acids are associated with the noted processes of
complexation, the transition of metals from one
complex form to another.

Table 4 - The effect of glycine additives on -E,,; and Ipr

i athode
Cu?* Conlileirzliratlon, mOlélanf. Glycine, roarn lup, MA “Ein. B glaterial
10! 0 3,9 0,52
0,01 34 0,54
0,025 3,1 0,53 Cu
0,05 33 0,54
0,1 3,1
107! 0 3,3 0,58
0,01 2,9 0,60
0,025 2,5 0,59 Cu
0,05 2,6 0,56
0,1 2,65
10T 0 2 0,62
0,01 1,7 0,54
0,025 1,6 0,52 Cu
0,05 1,8 0,525
0,1 1,5 0,50
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Conclusions. Thus, if complexing reagents -
ammonia, citric acid, glycine - are introduced into
the system, sufficiently stable complexes with Cu?*,
Ni%*, Zn?* ions are formed in the solution. Glycine
makes the system more stable, which is associated
with the formation of homogeneous complexes.
Citric acid reduces the limiting current, but the

equilibrium character remains unchanged. At the
same time, the reduction potentials of copper, nickel
and zinc converge, which contributes to their joint
electrodeposition. The results of the research can be
used to solve problems in the field of processing
solutions derived from the cycle of electrolytic
refining of copper.
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The segment of dairy alternatives continues to develop actively. Herbal drinks are no longer just a fashion
statement or a product for a narrow circle of vegetarian followers. Interest in the category from traditional
dairy producers is a clear confirmation that the direction has gone beyond the niche business and can even
compete with regular milk.

Keywords: vegetable milk, omega-3, consumer, survey.

BBeneHue. AKTHBHOE pa3BUTHE TPOM3BOACTBA pac- JIET NMPOAAXH B CETMEHTE IPOM3BOACTBA PACTHUTENb-
TUTEJTPHOTO MOJIOKA CBSI3aHO C WHAMBHAYaJbHOM HBIX HAIMUTKOB BBIpOCIN Ha 61%, B TO BpeMs Kak IT0-
HEIePEHOCUMOCTBIO JIAKTO3BI MJIM MOJIOYHOTO Ka3eH- Ka3aTelM KOPOBBErO MOJIOKA, HAIIPOTUB, CHU3MIIUCH
Ha ¥ aKTUBHOW IpoNaraHioi BererapuaHcTBa, a Tak- Ha 15% [10-12].

ke ¢ (PU3MONIOrNYECKUMH IIPENMYIIeCTBaMy 1oTped- HeobXogumo oTMEeTuTh, YTO aHaIu3 CyLIECTBYIOLIe-
JIEHNsI PACTUTENIBHOTO OeJIKa, 0COOEHHO C TepOAMETH- TO PHIHKA PACTUTEIHHOTO MOJIOKA, a TAKXKe MapKETHH-
YEeCKUM NuTaHueM [1-5]. TOBBIE MICCIIE/IOBAHMSI BHOCAT CYILIECTBEHHBIN BKJIAJ B
B Hacrosmee Bpems pa3paOOTaHbl (DYHKIMOHAIb- Pa3BUTHE MPOU3BOLCTBA AAHHON MPOLYKLIUH.

Hbl€ THIIEBbIE MTPOAYKTHI, B COCTAB KOTOPHIX BXOAAT sl pa3paOGOTKM HOBOHM TEXHOJOTMH BaXHO 3HATh
OUOJIOTMYECKN aKTHBHbBIE COCAVMHEHNsI, BbIIEICHHbIE IIPEAIIOYTEHUs] HaceJeHUs B NOTpeOIeHnH TOW WM
W3 PaCTeHHH, TOJIMHEHACHIIICHHBIE JKUPHBIE KUCIIOTHI, HMHOHM TPYMIBl TOBAPOB, OCOOCHHO 3TO BaXHO MIJIS
MPOOUOTHKY, TPEOMOTHKY, MUHEpAIbl U BUTAMUHBI DBIHKA HAlMTKOB (DyHKIIMOHAJIBHOIO Ha3HAYeHWS,
[6-9]. HACUMTHIBAIOIIETO OOJBIIOE Pa3HOOOpa3ue accopTH-
ITo nmporHozaM aHAJIMTUKOB MEXAYHAPOJHOTO PbIH- MEHTA.

ka B 2022 rogy phIHOK PacTUTENIbHBIX 3ameHHUTesneld MarepuaJjbl 1 MeToAbl. Hamu nposeseH coruono-
MOJIOKa BbIpOC 10 9 mipa. $. B rox riomanka no THYECKHi OMPOC METOIOM OHJIAWH - aHKETHPOBAHUS,
MIPOM3BOJICTBY PACTHTEIBHOIO MOJIOKa OyneT npudaB- Ha OCHOBAHHMH Yero MPOaHAIM3UPOBAH CIIPOC Ha pac-
75Th 10 7,1% B CTOMMOCTHOM BBIPAXEHHM. 32 MATh  TUTENbHbIE HAIMTKM CPeJy HaceJIeHHs Pa3HBIX BO3-
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pacToB, u3yueHsl notpebHOCTH kuTenent Kasaxcrana
B PACTUTENIbHBIX HAMUTKAX.

[pencraBneHHas Uit Opoca aHKeTa cocTosia u3 15
BOIPOCOB. BOIpPOCH aHKETH pacKphIBalOT BO3PACT U
TIOJI YYACTHUKOB, YacCTOTY YNOTPEOIsIEMOCTH pacTH-
TEJIbHBIX HAIUTKOB, KaKMM IPOAYKTaM U IPOU3BO-
JWTEJIAM OHM OTHAIOT MPEANOYTEHHUE, A TaKKe KaKYI0
elle NPONYKLMIO XOTAT yBUIETh B OyAyIleM Ha phIHKe
Kazaxcrana.

PesyabTarsl n 06cykaeHne. B pesynbrate aHKeTH-
POBHau s ObUIM TTOTyYeHbl aHKETHI OT 317 pecrioHeH-
TOB U3 pa3JIMuHbIX pernoHoB KazaxcraHa.

Bomnpochl aHKeTBI ObLIM COCTaBJIEHBI C y4ETOM TeH-
JEHIIMI, HAaOJTIONAIONIMXCS B Pa3BUTHUM POM3BOICTBA
HOBBIX BUJIOB HAlIUTKOB U3 3€PHOBBIX KYJIbTyp. W3-
BECTHO, 4TO B MOCJIEJHEE BpeMsl IPOUCXOAUT MOCTe-
TIEHHBIN OTKA3 OT UCTIOJIb30BAHMSI NCKYCCTBEHHBIX ITH-
IIEBBIX T0OABOK, YTO CBS3AHO CO CMEHOM NPUOpHTE-

47%

20% 20%

11%
3% .

18-30 ner

4018 ner 30-40 net 40-50 net cTapwe 50

Puc. 1 - PacripesiesieHus1 peClioHIEHTOB IO
BO3PACTHOMY TIPU3HAKY

TOB CO CTOPOHBI MOTpeduTeNell, KOTopble Bce O0b-
mre 3a00TATCS O CBOEM 3[I0POBbE M IMPEATIOYHUTAIOT
MOKYIIaTh HATypasbHbIC W MOJE3HbIE A1 OpraHu3Ma
MPOIAYKTHI WK JEJIAl0T BBIOOP B MOJIb3y HU3KOKAJIO-
PUIHBIX MPOLYKTOB. Y HEKOTOPOW YacTH KaTeropuu
Tpak[laH yITydIllaeTcss MaTephaibHOE MOJIOKEHHE, U,
Kak CJie[ICTBUE, BO3pacTaioT TpeOGoBaHuUs K yrnoTpes-
JISIEMBIM TIPOIyKTaM NHUTAHUSA C YIETOM TOTO, 9TO pe-
T'YJISIPHBIA BBIBOJ, Ha PHIHOK HOBMHOK, B TOM YHCJIE
C HOBBIMU BKYCOBBIMHU COUETAHUSIMU, OPUTHHATIBHON
peLenTypoii SIBJISAETCS elle OIHON BaXKHOU TeHAEHIIU-
ell IOC/IeHMX JIET.

Bonpinyo yacTh ONpOIIEHHBIX PECIIOHAEHTOB COCTa-
BWJIM JIEBYIIIKM U I0HOIIM B Bo3pacte oT 18 no 30 ner,
TaKKe 3HAYUTENIbHBI CETMEHT 3aHUMAJIH PECIIOH/IEH-
1h1 OT 30 70 40 u ot 40 go 50 JeT B COOTBETCTBHM C
pUCYHKOM 1.

H KeHuHbI

H My K yHHbI

Puc. 2 - PacripeiesieHus1 peCrioH/IEHTOB 10 TIOJIOBOMY
MIPU3HAKY

B cooTBeTcTBHMY C pHCYHKOM 2 J0JIs1 KEHIIMH, TPUHSBIINX yJIacTHe B OIpoce, cocTaBuia 77 %, COOTBETCTBEH-
HO MYX4HH - 23 %.

AHanM3 pe3ysIbTaToOB OIIPOCa BISBUI, YTO OONBIIMHCTBO (23,1%) yrnoTpeONsioT pacTUTEIbHOE MOJIOKO He pe-
xe 4-x pa3 B Hegemo. Tak xke, uto 20,80% pecroHAEeHTOB MPEIOYUTAIOT YIIOTPEOIATh PACTUTETIEHOE MOJIOKO
1-2 pasa B Hezemmo (pUCYHOK 3). YunThiBas Takxke, uto 6onee 11,60% onpomieHHBIX HOTPeOISIOT JaHHBIN BUL
MIPOAYKLIMM €XEeJHEBHO, MOKHO TOBOPUTh O 3HAYMTEJBHOW POJIM PACTUTENBHOTO MOJIOKA B MIMTAHUM MOTpe-
outerei.

Jlupepom 1o ynorpeOneHuio MoJIoKa B Oy/IHU sIBJISIETCS] KOPOBbE MUThEBOE MOJIOKO (Oonee 69,4%). Okono
34,7% onpoleHHbIX MPEANIOYNTAIH OBCSIHOE MOJIOKO, 60stee 23,7% pecliOHAEHTOB Ha3BAJIM PUCOBOE MOJIOKO
B KaueCTBE €XKEAHEBHO YIOTPEOIsAEMOro NMpoayKTa (PUCYHOK 4).

Ha Bonpoc, «C Kako# LeJIbio BBl TOKYIAeTe pacTUTENbHOE MOJOKO?» 43,40% pecrioHEHTOB OTBETHJIH, UTO Y
HHX MHTEpec K HOBBIM NPOLYKTaM; 26,6% ONpPOLIEHHBIX OTBETHIIN, YTO YHIOTPeOISIOT PACTUTEIBHOE MOJIOKO
¢ yaem/kode, 34,7% norpeduteneit ynoTpednsioT pacTUTEILHOE MOJIOKO, B CBSI3H C TEM, YTO TPUIAEPKHUBA-
I0TCsI IPUHIMIIAM TIPaBUIILHOTO NUTaHusA. 31,8% pecrioHIeHTOB yNOTPEOISIOT PacTUTEIbHOE MOJIOKO, Kak
CaMOCTOSAITENIBHBII MIPOAYKT, 'y 6,9% ONpPOIIEHHBIX UMEETCs He MEPEHOCUMOCTD JIAKTO3BI (PUCYHOK 5).

Ha Bonpoc, «I[lokynaere Jid Bbl pACTUTENBHOE MOJIOKO?» OOJIbIIAS YaCTh OMPOIIEHHBIX OTBETUIIH MOIOKHU-
TespHO (63%) (pUCyHOK 6).

ITpu BEIOOpE pacTUTETBLHOTO MOJIOKA KaK IS JKEHILMH, TaK JUls MyKYMH (HE3aBUCHMO OT BO3pacTa) Hanbosee
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23,10%

20,80%

16,20%

11,60%

8,70%

ExearesHo  Hepewed4 1-2pasae  lpassasa lpase HUKOrAa
pase Hezeno mecAua noaroza
Heaenio

Puc. 3 - Yacrora norpe6iieHns1 paCTUTEILHOTO MOJIOKA

45,00%

5,00%
0,00%

Puc. 5 - OtBetsl pecnionieHTOB Ha Borpoc: «C kakoi
LE/IBIO TIOKYIAeTe PACTUTETLHOE MOJIOKO 7»

KomBuHMpoBaHHOE MONOKO
Kosbe

Koposse

Coesoe

Pucosoe

IpeunwHoe

Kokocosoe

MungansHoe

Oscanoe

Puc. 4 - IlpeanoureHuii pa3HbIX BUJOB MOJIOKA B
OyaHu

70,00% -

1

60,00%

50,00%
40,00% -
30,00%

20,00%

10,00%

4

0,00% T

na Het

Puc. 6 - OtBetsI Ha Borpoc: «[lokymnaere Ji BB
PaCTUTENIBHOE MOJIOKO?»

Ba)XXHBIM KPUTEPUEM SIBJISIIOTCS KauecTBO npoaykTa (57,8%). Yacts norpeduresieil OTMETHIM BaXHBIM KpHU-
TepHreM HaTypaJbHOCTh UHTpeaAneHToB (50,3%), B To BpeMsI KaKk W3BECTHOCTh MapKU MPAKTUYECKH HE UTPaeT

ponu (He 6onee 6,9%) (pucyHok 7).
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Puc. 7 - Kpurepuii BBIO0pa pacTUTEIBHOTO MOJIOKA

50,00% 42,20%
40,00%
30,00%
20,00%
10,00%
0,00%

WokonaaHoe
KnybHuuHoe

BanunbHoe

Opyroe

Puc. 8 - Ipeanoutenus BKyca npu Beidope
PACTHUTENIBHOTO MOJIOKA

B cootBercTBUU ¢ pUCYHKOM 8, 42,2% pecrioH/ieHTa MPEANOYUTAIOT YIOTPeOIsITh PACTUTEBHOE MOJIOKO C
IIIOKOJI/THBIM BKYCOM, TOT/Ia Kak 37% ONpOIIEHHBIX BHIOMPAIOT PACTUTENHHOE MOJIOKO C BAHUJIBHBIM BKYCOM.
36,4% pecrioHIEHTOB CYUTAIOT, YTO ACCOPTUMEHT PACTUTEILHOIO MOJIOKA HEJJOCTATOYHO IIMPOKUM, B TO BPEMS
Kak 15,6% norpebuTeneit CYUTAIOT BHIOOP PACTUTENHHOTO MOJIOKA JIOCTATOUHO HIMPOKKUM. 23, 1% OIMpOIeHHbIX
BO3JIEPKANUCH, B CBSI3H C TEM, UTO 3aTPYAHSINCh OTBETUTH (PHCYHOK 9).
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Puc. 9 - [llupoTa accopTUMeHTa pacTUTEIBHOTO
MOJIOKa

M BbICOKME
B Hu3KKe

W BNo/sIHE NpUemnemble

Puc. 10 - LleHOBO# cerMeHT Ha pacTUTEIBHOE MOJIOKO

Ha Bonpoc «Kax BH cunTaete, B JaHHBI MOMEHT IIEHBI HA PACTUTEITBHOE MOJIOKO» 64,2% pecrioHIeHTOB OTBe-
THJTH, YTO IIEHBI HA PACTUTEJIFHOE MOJIOKO BBICOKHE; 32,9% OMPOIIEHHBIX CUMTAIOT, YTO [IEHBI Ha PACTUTEIbHOE
MOJIOKO BIIOJIHE ITpUeMJIEMBIE, M TOJIBKO - 2,9% PecroHAEHTOB CUMTAIOT, YTO LIEHHl Ha IIEHBI Ha PACTUTEIBbHOE

MOJIOKO HU3KHe (pucyHOK 10).

Ha Borpoc «BbI XoTemu Obl, 9TOOBI pACTUTENTBHOE MOJIOKO oboramiam OMera-3-noJuHEeHbICHIICHHBIMUA SKUP-
HBIMU KUCToTaMu ?», 90% pecrioHIEHTOB OTBETUIIN MOJIOKUTEIBHO (PUCYHOK 11).

M a
M Her

Puc. 11 - OtBersl Ha Bonpoc: «Bbl xoteu Obl, 4T00bI
pacTuUTebHOE MOJIOKO O0OraIlaIH
OMera-3-10JIMHEHBICHIILEHHBIMY KU PHBIMU
KHCJIOTaMM 7»

BonbimHcTBO onporteHHbIX (38,7 %) npeanoynTaoT,
YTOOBI PACTUTEJIFHOE MOJIOKO YIAKOBBIBAIU B TETpa
nakerax, Toraa Kak 33,5% pecrnoHJeHTOB KeJaloT [o-
KyIIaTh PaCTUTEIFHOE MOJIOKO B CTEKJISTHHBIX OyTBLI-
KaX, COOTBETCTBEHHO, TOJIbKO 25,40% morpedurereit
JKEJIAI0T MOKYTIaTh PACTUTENBPHOE MOJIOKO B TUIACTUKO-
BBIX cTakaHax (prcyHok 12). Tak ke Giarogapst orpo-
CY MBI CMOTJIH BBISICHUTH OCHOBHOI KOHTHHIECHT I10-
Tpebuteseit. B ducie Tex, KTO 4acto ynorpeonser
pacTuTesbHOe MOJIOKO, 3TO CIyKalluid b0 Crieiu-
anuctel (21%). 21,8% cTyneHTOB SABISIOTCS HOTpe-
OUTEISIMU PACTUTEILHOIO MOJIOKA. Y PYKOBOIHUTEIICH
cpennero 3BeHa (15%); momoxossiek (13,3%); pabo-
unx (9,8%) B pallioHe Takxke UCIOJIb3YEeTCS PacTH-
TeJIbHOE MOJIOKO (pUCYHOK 13).

B onpoce y4acTBOBaIM KXHUTEIU BCEil pecryOnuKH,
HO GoJibliast yacth pecrionneHToB u3 r.Hyp-Cynran

40,00% 38,70%

35,00%

30,00%
25,00%
20,00%

15,00%
10,00%
5,00%
0,00%

33,50%

25,40%

11,00%

13,30%

Puc. 12 - OTBeTH pecIOHAEHTOB Ha BOIpoOc: «B kakoii
YIAaKOBKE Bbl OOBIYHO MPEIIIOYUTAETE PACTUTEIBHOE
MOJIOKO ?»

(42,2%); r.Anvarel (17,3%); r.IlIbivkent (14,5%);
IMaenonapckoii odnactu (5,2%) 1 AKMOJIMHCKOM 00-
Jlactu Tak ke (5,2%).

Takum 06pa3oM, MO Pe3yJIbTATOM MPOBEICHHOTO CO-
IIIOJIOTUIECKOTO OIpoca CAeNaH BBIBOI, YTO OKOJIO
42,2% pecnioHAEHTOB MPEIIOYUTAIOT PACTUTEIBHOE
MOJIOKO C HIOKOJIAJHBIM BKYCOM, TaKWe KPUTEPHH,
KaK HaTypaJbHOCTh MPOAYKTOB BaxHB it 50,3%,
ueHa - it 41%, % xupHoctu - it 17,9%.

B panpreiimem omnpoc mokasai, 4to 89,6% pecroH-
JIGHTOB TOTOBBI YMNOTPEOJIATh PACTUTEILHOE MOJIO-
KO, €cJii Obl OHM ObLIY JOIOJIHUTEIBLHO OOOTAIlEHbI
Owmera-3-TOIMHEHBICHITICHHBIME )KUPHBIMU KHCJIOTA-
Mu. Oxoo 43,4% onpoIeHHBIX CTPeMATCS MOKYNaTh
HOBBIE M3/IeNHs, TI09TOMY IIPOU3BOICTBO PACTHUTENb-
HOTO MOJIOKA, obOorameHHslx OMera-3 nojauHeHackl-
IIEHHBIMH KUPHBIMU KHCJIOTaMH, JOJDKHO SIBUTHCS
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Puc. 13 - LIeHOBOI1 CErMEHT Ha pacTUTENIBHOE MOJIOKO

OJIHUM M3 IPUOPHUTETOB PEAIPUSITHIA [IUIIEBOM 1 Iie-
pepabarbIBaoIel TPOMBIIIUIEHHOCTH MpU pa3paboT-
Ke TIPOIyKTOB MacCOBOTO MOTPEOICHHUSL.

BriBoabl. ITpoBeeH COLMONOTMYECKHil OMpoc Me-
TOIOM OHJIAMH-aHKETHPOBAHMUS, HA OCHOBAHUM YErO
MPOAHAIM3MPOBAH CIPOC HA PACTUTENbHBIE HAIUTKH

Cpeli HACEJIeHHsI Pa3HbIX BO3PACTOB, U3yYeHbI I10-
TpebHOCTH )uTeser KazaxcraHa B pacTUTESIbHBIX Ha-
nuTKax. B pesynbrate aHKeTHpOBaHUs1 ObUTH TIOJTyUe-
HBbI aHKETHI OT 317 PECrOH/IEHTOB U3 Pa3IMYHBIX pe-
ruoHoB Kazaxcrana.

Hayurno-uccreoosamenvckas paboma gvtnonusiemcs: 8 pamkax [1L@ Munucmepcmeom cenvckozo xo3sticmea
Pecnyonurxu Kazaxcman BR10764970 no meme «Paspabomixa naykoemkux mexnonoeuti 21y00koti nepepaoon-
Kt C/X CbIPbsi 8 YeAsIX PACUUPEHUSE ACCOPMUMEHTNA U BbIX0OA 20MOBOL NPOOYKUUL C eOUHUUbL CbIPbS, A MAKICe
CHUDICEHUST 00U OMX0008 8 NPou38oocmee npodykuuu» na 2021-2023 2.
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IRSTI 65.53.03 https://doi.org/10.58805/kazutb.v.2.19-112

SAFETY STUDY OF UZBEKISTAN FRESHWATER FISH AND THEIR
CANNED FISH

L.B. Pulatov!*, K.M Zhuraeva?, K.O Dodaev?, Kh.N. Niyozov>
'University of Veterinary Medicine, Animal Husbandry and Biotechnology,
Samarkand, Uzbekistan, 2Institute of Chemical Technology, Tashkent, Uzbekistan,
email: pulatov.i1990@mail.ru

Methods for industrial processing of freshwater fish, ensuring the safety of canned fish, quantitative
and qualitative determination of the chemical composition of the tested range of fish and canned food from
them, including proteins with an essential amino acid composition, carbohydrates, fats, minerals, vitamins,
enzymes, detection of hazardous components, including heavy metals and their salts, conversion products of
pesticides, herbicides, antibiotics, the presence of radionuclides using gas-liquid chromatography methods,
ways to eliminate them, finding ways to eliminate them, thereby ensuring the food safety requirements of a
particular fish variety, or identifying a hazard, hidden in one or another canned fish, development of suitability
criteria for canning fish of a particular variety, depending on the area where the fish is grown, the composition
of groundwater and air of a given lake, river or artificial reservoir, as well as the method of preservation and
the composition of auxiliary materials, such as sauce tomato, vegetable oil, used in canning fish, which is
the scientific novelty and practical value of this research work, which ultimately allows you to create a map
of the use of freshwater fish production in Uzbekistan, canning methods, compiling a list of ingredients for
canned food for the production of canned fish, development of individual technology for production.

Keywords: presswater fish, roach, silver carp, carp, catfish, safety, proteins, fats, carbohydrates,
vitamins, heavy metals.

O3BEKCTAH TY¥IIbI CY BAJIBIKTAPBIHbIH ’KOHE OHbIH
KOHCEPBEPJIEPIHIH KAYIIICI3AIT'TH 3EPTTEY

I.B. Iyaatos!, K.M. JKypaesa?, K.O. /lonaes?, X.H.Huézos>
! BetepuHapus, MaJ IapyalIbUIBI KoHE OMOTEXHONOTHS YHUBEPCHUTETi, ©30eKCTaH,
Camapkasji, > XUMUSTBIK, TEXHOIOTUs HHCTHTYTHI, TallkeHT, ©30eKCTaH,
email: pulatov.i1990@mail.ru

Tympl cy OGalbiFbIH OHEPKACINTIK OHJEY dAicTepi, OaIbIK KOHCEPBUIEPiHIH KayilCi3diriH KamTaMachi3
eTy, OGaJIbIK, TIeH KOHCEPBUIEpiH ChIHAIATHIH ACCOPTUMEHTIHIH XUMHSUIBIK, KYPaMbIH, OHBIH illliH/Ie aJIMacThl-
PbUIMaNTBIH AMUHKBIIIKBUIABIK, KYPaMbl 0ap aKybI3appl, KeMipcysap/bl, Maiiapabl, MUHEPaJIAbl 3aTTap/bl
CaHJIBIK, )KOHE CalajiblK aHBIKTAY, TopyMeHzep, (pepMeHTTep, KAyinTi KOMIIOHEHTTEp/li, OHBIH illliHIe aybIp
MeTangap MeH OJIApIbIH TY3[apblH, MECTUIMATEPAIH, TepOUIUATEPIiH, aHTUOUOTUKTEPIIH KOHBEPCHSLIBIK,
OHIMJIEPiH aHBIKTAY, Ta3-CYHBIKTHIK, XpoMaTorpadusi 9/iCTepiH KOJJIaHy apKbUIbl PAJAUOHYKIMATEPIiH OOITYHI,
OJIapIbI KOO XKOJIIAPHI, OJIAP/IBI KO JKOJIAPBIH TaOy, COM apKbLIbI OeNrii Oip OasIbIK COPTHIHBIH a3bIK-TYITIK
Kayincizzirine KOWbUIAThIH TaJlaNTap HeMece coll Hemece Gacka OasblK KOHCEpBiJIepiH/ie KachlpbUIFaH Kayir-
Ti aHBIKTAY, OAJIBIK ©CIPUIETIH ayMaKKa, JKep acThl CYIAPHIHBIH JKOHE ayaHBIH KypaMbIHA OalTaHbICTHI OeTii
6ip COPTTHI GANBIKTHI KOHCEPBIJIEyTe KapaMIbUIbIK, KPUTePUIIIEPiH a3ipiiey. OepiireH KejliH, ©3eHHIH Hemece
JKacaH/Ibl Cy KOMMACBIHBIH, COHal-aK OaJIbIK, KOHCEPBiiey/ie KOJIIaHBUIATBIH TY3/bIK, KbI3aHAK, OCIM/IIK Maibl
CHSIKTBI KOMEKIIIi MaTepHaIapIblH CaKTay S/iCi MeH Kypambl, OyJI FhUIBIMH KaHAJIBIK KOHE OChl 3epTTey
’KYMBICBIHBIH TIPAKTUKAJIBIK, KYH/IBUIBIFBI; OYJT CalbIIl KeJireHie ©30eKcTan/ia TYIIbI ¢y OaJIbIK, OHIIPICiH Mai-
JlaJlaHy KapTachlH kKacayFra, KOHCEpBiIey dflicTepiHe, OaJlblK, KOHCepBiIepiH OH/Iipyre apHaJIFaH KOHCEpBiIep
WHTpeIMCHTTEPIHIH Ti3IMiH KYPYyFa, OHHipYAiH jKeKe TeXHOJIOTUSCHIH KacayFa MyMKIiHIIK Oepe/i.

Tyiiinai ce3gep: npecc-cy GanbIKTapbl, OATBIK, KyMiC TYKBI, TYKBI, TAOaH OANIBIK, KAyiIlCi3/IiK, OeloKTap,
Maitiap, Kemipcyiap, BATAMUHIEP, aybIp MeTajgap.
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NCCJJIEJOBAHUME BE3OITACHOCTHU INTPECCHOBO/IHBIX PbIb
Y3BEKUCTAHA 1 X KOHCEPBOB

I.B. Iyaaros!, K.M.?Kypaesa?, K.O./lonaes?, X.H.Huézos>
'VHuBepcuTer BeTepuHApHOl MeIMIIMHLI, KMBOTHOBOTUECTBA M OMOTEXHOIOTHIA,
Camapkanj, Y30eKucTaH, 2 X IMHKO-TEXHOJIOTUUECK i uHCTUTYT, TarikeHT, Y30ekucraH,
email: pulatov.i1990@mail.ru

W3noxkeHbl ciocoObl MPOMBIIICHHON NepepaOoTKH IPECHOBOIHOM PBIOI, oOecrieueHre 0e30IacHOCTH
PBIOHBIX KOHCEPBOB, KOJIMYECTBEHHOE Y KAUECTBEHHOE ONpefie/ieHne XMMHYECKOTO COCTaBa MCIIBITYEMOTO ac-
COPTUMEHTA PO U KOHCEPBOB M3 HUX, B TOM YHCJIe OEJIKOB C HE3aMEHMMbIM aMHHOKHCIOTHBIM COCTaBOM,
YIJIEBOJOB, )KUPOB, MMHEPAJIbHBIX BEIIECTB, BUTAMUHOB, (DEpMEHTOB, OOHAPYKEHHE ONACHBIX KOMIIOHEHTOB,
B TOM YHCJIe TSDKENIBIX METAJUIOB U MX COJIEH, MPOLYKTOB MPeoOpa3oBaHus MECTUIUAOB, repOULIMIOB, aHTHU-
OGMOTHKOB, HAJMYKE PAJMOHYKJIUJIOB C MOMOLIBI0 METONOB a30)KHIKOCTHON XpoMatorpacduy, crocoObl HX
yCTpaHeHus1, N3bICKaHUe MyTel UX YCTpaHeHHs, oOecreunBasi TeM caMbIM TpeOOBaHHS MHILEBON Ge30I1acHO-
CTH TOT'O WJIM MHOTO COPTA PbIOBI, JINOO BBISIBJIEHHE ONIACHOCTH, TAUBILIEHCSI B TOM MJIM HFHOM PbIOHOM KOHCEpBE,
pa3paboTKa KpUTEpHUEB ITPUTOJHOCTH [yl KOHCEPBUPOBAHMSI PhIObI TOTO WJIM MHOTO COPTA B 3aBUCHMOCTH OT
paiioHa BbIpaIlBaHUsI PHIObI, COCTaBa I'PYHTOBBIX BOJL M BO3/lyXa JAHHOTO 03epa, PeK! WM UCKYCCTBEHHOTO
BOJIOEMA, A TaKXe Croco0a KOHCEpPBALMK U COCTaBa BCIIOMOTATENIbHBIX MATEPHANIOB, TAKUX KaK COYC TOMAT-
HBI, MacJI0 PaCTUTEJILHOE, IPUMEHSIEMbIX IPH KOHCEPBUPOBAHUM PHIObI, YTO COCTABJISAET HAYYHYIO HOBU3HY
U NPaKTHYECKYI0 LIEHHOCTh JAHHOHN HayYHO-HMCCIIEIOBATENIBCKOW paboThl, B KOHEYHOM HMTOTe MO3BOJISIONIEH
CO3/1aTh KapTy KCIONB30BaHUs JOOBIUM MTPECHOBOJHOW PHIObI B Y30eKUCTaHe, CriocoObl KOHCEPBUPOBaHUS,
COCTaBJIEHUE CITUCKA MHIPEJUEHTOB 11 KOHCEPBOB /151 IIPOM3BOACTBA KOHCEPBOB U3 PBIObI, pa3padoTKa MH-
JVBHIYaJIbHOM TEXHOIOTHH J1JIs1 IPOM3BOJICTBA.

KuroueBble cJioBa: MpecCHOBOAHAsS pblOa, BOOMIA, TOJICTONO0, Ca3aH, COM, 0€30MaCHOCTD, OSNIKH, KUPDI,
YIJIEBOJIbI, BUTAMHHBI, TSKENbIE METaJUIbL.

Introduction. The work is devoted to the preparation - study of the chemical composition of fish;

of fish feed from raw materials available in - study of the chemical composition of canned food;
Uzbekistan and the processing of freshwater fish - comparison of the components of fish and canned
from lakes, rivers and artificial reservoirs for canned fish with the maximum allowable concentration of
food. Studies show that feed produced from local raw  heavy metals;

materials contains protein in the range of 16-22%, - finding ways to reduce heavy metals in canned food.
and therefore the issue of bringing the amount of An atomic absorption method was used for the
protein in feed to 32% is relevant. The production determination of toxic elements: lead, cadmium,
technology is complete copper, zinc, and iron. The technique was developed
The conservation of presswater fish has its by the Institute of Nutrition of the Russian Academy
own specific problems. Fish in press water of Medical Sciences, introduced by the State
is contaminated with various toxic substances, Standard of Russia [4-10]. There is a detailed
depending on its habitat, as a result, the content description and justification of the methodology used
of certain harmful substances in canned food often for the quantitative and qualitative determination of
exceeds SanPIN and MPC standards, and there is heavy metals);

no widespread practice of canning freshwater fish. The method of protein determination was also used.
In this regard, there is a need to identify the degree The methodology was developed by the Federal
of harmfulness of freshwater fish, depending on the State Budgetary Scientific Institution “All-Russian
habitat. Research Institute of the Meat Industry named after
The chemical compositions of fish from various V.M.Gorbatov (FGBNU VNIIMP named after V.M.
reservoirs of the Republic of Uzbekistan, the Gorbatov) [11].

chemical compositions of canned food made from Results and Discussion.The chemical composition
them were studied. Such studies were carried out for of fish meat is characterized mainly by the content
the first time [1-3]. of water, fat, nitrogenous and mineral substances,
Materials and methods. The purpose of the work carbohydrates, enzymes, vitamins, etc.

is to study the ways of industrial processing of The total amount of all protein substances in fish
presswater fish, ensuring the safety of canned fish meat is, on average, about 16% (from 12 to
products. To achieve this goal, it is necessary to solve 22%). This includes salt-soluble proteins such as
the following tasks: globulins (myosin, actin, actomyosin, tropoliosin),
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water-soluble proteins such as albumins (myogen,
myoalbumin, globulin, myoprotein). Myostromins, as
well as nucleoproteins (histones, deoxyribose, purine
and pyrimidine bases) have been identified. Fish
meat proteins are complete, they contain all the
essential amino acids in a well-balanced ratio for
consumption [12-13].

At the same time, the heterocyclic amino acid
histidine, when fish is spoiled, turns into histamine,
which has the properties of a synergistic toxin in
high doses. The stromal protein collagen is defective,
but when boiled in water, it turns into glue or
glutin, which explains some stickiness (stickiness)
of boiled fresh fish meat, as well as gelation of
fish broths, which is important in the preparation
of fish dishes. Non-protein nitrogenous extractive
substances (nitrogenous bases, amino acids, acid
amides, derivatives of guanidine, imidazole, purine,
etc.), despite the small content in meat (from 0.3 to
0.6% in the meat of sharks and rays up to 2.2% ) give
the fish a specific taste, smell and affect the secretion
of digestive juices in humans, stimulating appetite
and promoting better absorption of food. In this
regard, the ear is a more nutritious food product than
the broth from the meat of warm-blooded animals.
The fresh meat of some sea and ocean fish
contains a specific substance - trimethylamine oxide
(TMAO), which has a pleasant smell (the smell of
fresh cucumber). During storage, TMAO turns into
trimethylamine, which has an unpleasant ammonia
odor.

Fish oil has a lower melting point compared to the fat
of warm-blooded animals, which has a positive effect
on its digestibility by the human body. However, due
to the significant amount of unsaturated fatty acids,
fish oil is easily subjected to oxidative deterioration
due to the contact of fat with atmospheric oxygen.
The fat content in fish meat is from 0.5 to 33%
and depends on the type of fish, so they are
conventionally divided into three groups: lean, in
which the fat content in the body does not exceed 4%
(cod, pike, pike), medium fat - from 4 to 8% fat (most
carp fish, catfish, flounder) and fatty - the amount of
fat in the body is more than 8% (sturgeon, salmon,
herring, etc.).

Fat is deposited in different parts of the fish: in
sturgeon - between muscle tissue, in cod - in the liver,
in salmon - in the abdominal part, in herring - under
the skin, etc.

Carbohydrates in fish tissues, mainly in the muscles

of the trunk and liver, are mainly represented by
glycogen (animal starch) and its hydrolysis products
(glucose, pyruvic and lactic acids). Their content is
from 0.03 to 0.8% and makes up the main part of
nitrogen-free extractive substances.

Fish (especially in liver fat, caviar, internal fat)
contain a significant amount of fat-soluble vitamins
A, D and vitamin E.

Vitamins of group B (B, B,, B3, Bs, B¢, By2) in fish
meat are approximately the same as in the meat of
warm-blooded animals.

Of the minerals, fish meat contains: potassium,
sodium, magnesium, chlorine, sulfur, phosphorus,
iron, and other elements (from 0.9 to 1.6% in total).
Particularly important is the content of the trace
element iodine, which is very small in other foods.
For example, cod meat contains 800-2440 times
more iodine than beef.

Water in fish meat - 55-83%. The fatter the fish, the
less water in its tissues. So, in the meat of eel it is
about 55%, and in the meat of perch and cod - up to
80%.

Fish meat during heat treatment loses less water than
the meat of slaughtered animals and birds, so it tastes
juicier. However, water promotes the development of
microorganisms, and also activates the processes of
protein and fat hydrolysis.

For the production of canned food from freshwater
fish, it is necessary to choose those fish whose habitat
is not conducive to the accumulation of heavy metals
in their bodies.

Vobla is a fairly well-known and popular type
of fish from the carp family, despite its rather
limited distribution. Canned vobla is no less valuable
than condensed milk or stew. To this day, this
representative of waterfowl is in demand.

Vobla grows up to 30 cm, but this is not the limit.
There are representatives up to 40 cm. The average
weight is from 600 to 700 g, the largest can weigh
from 800 g to 1 kg. The body is flattened, but the sides
remain wide. At the top of the back, there seems to be
a small hump, and the back of the roach is even. The
scales are smaller and fit tighter. It is dark on the top
of the back, even sometimes it seems that it is black.
Below is the transition to silver.

For experimental reproduction of the conservation of
freshwater fish, in particular the roach of the Aidar-
Arnasay system of lakes in the Jizzakh region, an
analysis of the chemical composition of the fish was
carried out, the results are entered in table 1.
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Table 1. The chemical composition of fish meat of the roach of the Aidar-Arnasay system lakes of Jizzakh

region
Ne Name of indicator Availability Test results Availability rate to
rate metod
1 Mass fraction of protein, % 18,0 17,33 GOST 13496.4-2019
2 Mass fraction of fate, % 2,8 21,3 GOST 26829-6 1.2
3 Mass fraction of cation Mg2+, % 2,5 2,93
4 Mass fraction karuoan Na* ,% 6,0 1,31 SE XII
5 Mass fraction of cation K*, % 1,6 1,70
6 Mass fraction of cation, Ca”*, % 4,0 2,05
7 Mass fraction Hg, ppm 0,3 Not detected I'OCT 26927
8 Mass fraction As, ppm no more 1,0 0,02 T'OCT 26930
9 Mass fraction Pb, ppm no more 0,2 Not detected I'OCT 26932
10 Mass fraction Zn, ppm no more 40,0 0,005 T'OCT 30178
11 Mass fraction Fe, ppm no more 0,8 0,006
12 Mass fraction Ni, ppm no more 0,6 Not detected I'OCT 27236
Mass fraction vitamin group B: -
B, m2/100 g - -
By, m2/100 g - 0,07
B3, me/100 g - -
13 Bs /100 g - - SF XII
Be, m2/100 g - -
By, m2/100 g - -
Bio, me/100 g - 0,12

As can be seen from Table 1, the proportion of hazardous minerals, such as arsenic, lead, mercury, zinc,
nickel, in vobla meat is far from the norm or absent.

Table 2. The chemical composition of canned fish from roach of the Aidar-Arnasay system of lakes in the

Jizzakh region

o HaumenoBanue nokasaress Availability  Test results Availability rate to
rate metod

1 Mass fraction of protein, % 18 14,4 GOST 7636-85

2 Mass fraction of fate, % 2,8 4,1 GOST 7636-85

3 Mass fraction of cation Mg2+,% 2,5 466

4 Mass fraction katroan Na* ,% 6,0 1826

5 Mass fraction of cation K*, % 1,6 2401,7 GOST EN 14084.2014

6 Mass fraction of cation, Ca%*, % 4,0 279,2

7 Mass fraction Hg, ppm 0,3 Not detected

8 Mass fraction As, ppm no more 1,0 Not detected GOST ISO
8070/IDF119

9 Mass fraction Pb, ppm no more 0,2 Not detected GOST EN
14084.2014

10 Mass fraction Zn, ppm no more 40,0 Not detected

11 Mass fraction Fe, ppm no more 0,8 Not detected GOST EN 14084.2014

12 Mass fraction Ni, ppm no more 0,6 Not detected

Table 2 shows that the proportion of hazardous minerals such as arsenic, lead, mercury, zinc, nickel is much
less than the standard, or absent altogether. Moreover, B vitamins appear: B;=0.02; B,=0.09; B6 0.01; By,
\u003d 0.08 mg / 100 g.
The conclusion is that it is possible to produce canned fish in oil and tomato sauce from the roach of the
Aidar-Arnasay system of lakes in the Jizzakh region. The main safety criteria for canned fish from these fish
have been verified, the MPCs of heavy metals in them comply with SanPIN standards
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The chemical composition of fish meat from the Chinaz district of the Tashkent region is characterized by
the content of water, fat, nitrogenous and mineral substances, enzymes, vitamins, etc. som and the results are
entered in table 3.

Table 3. The chemical composition of fish meat in the Chinaz district of the Tashkent region

Ne Name of indicator Type of fish
Carp Silver carp Catfish

1 Mass fraction of protein, % 20,2 25,9 18,8
2 Mass fraction of fate, % 12,7 19,6 17,7
3 Mass fraction of cation Mg2+, % 2,58 5,97 1,33
4 Mass fraction karnoan Na‘* ,% 1,08 1,40 1,19
5 Mass fraction of cation K*, % 1,40 1,23 1,70
6 Mass fraction of cation, Ca>*, % 0,29 3,12 0,36

Mass fraction of vitamin group B:

By, m2/100 2 0,11 0,08 0,17

B,, m2/100 2 0,09 0,14 0,11
7 Bs, m2/100 2 5,8 3,7 44

Bs, m2/100 2 - - -

Bg, 12/100 2 - 0,1 -

By, m2/100 2 - - -

Bip, m2/100 2 31,1 50,7 21,5

Studies have also been carried out to determine the amount of heavy metals and their salts, the presence
of pesticides and herbicides, antibiotics and phytohormones used in agriculture, radioactive substances and
radionuclides [14-15].

In addition to organoleptic indicators, we checked the presence of heavy metals in canned food, the source
of which is the fish of the selected area, the results are included in table 4.

Table 4. The presence of heavy metals in canned freshwater fish of the Chinaz district of the Tashkent

region
o Availability rate Auvailability rate

Ne Name of indicator Casan  ToncTonos Com MPC to metod

1 Mass fraction Hg, ppm 0,31 0,33 0,46 0,3 GOST 26927

2 Mass fraction As, ppm 0,02 0,05 0,04 1,0 GOST 26930

3 Mass fraction Pb, ppm 0,02 0,02 0,08 0,2 GOST 26932

4 Mass fraction Zn, ppm 2,07 1,78 2,47 40,0 GOST 30178

5 Mass fraction Fe, ppm 8,63 5,44 12,08 -

6 Mass fraction Ni, ppm Not detected - GOST 27236

Table 4 shows that in canned carp, silver carp and soluble proteins such as globulins (myosin, actin,
catfish grown in the Chinaz district of the Tashkent actomyosin, tropoliosin), water-soluble proteins
region, the mercury content exceeds the MPC, the such as albumins (myogen, myoalbumin, globulin,
worst reading in canned catfish. The conclusion is myoprotein). Myostromins, as well as nucleoproteins
that catfish is not suitable for the production of (histones, deoxyribose, purine and pyrimidine
canned food from them. bases) have been identified. Fish meat proteins are
Studies have also been carried out to determine complete, they contain all the essential amino acids
the amount of heavy metals and their salts, the in a well-balanced ratio for consumption [14-16].
presence of pesticides and herbicides, antibiotics At the same time, the heterocyclic amino acid
and phytohormones used in agriculture, radioactive histidine, when fish is spoiled, turns into histamine,
substances and radionuclides [16]. which has the properties of a synergistic toxin in high
The total amount of all protein substances in vobla doses.

meat is, on average, about 18%. This includes salt- The stromal protein collagen is defective, but when
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boiled in water, it turns into glue or glutin, which
explains some stickiness (stickiness) of boiled fresh
fish meat, as well as gelation of fish broths, which is
important in the preparation of fish dishes.
Non-protein nitrogenous extractive substances
(nitrogenous bases, amino acids, acid amides,
derivatives of guanidine, imidazole, purine, etc.),
despite the small content in meat (from 0.3 to 0.6%
in the meat of sharks and rays up to 2.2% ) give the
fish a specific taste, smell and affect the secretion of
digestive juices in humans, stimulating appetite and
promoting better absorption of food. In this regard,
the ear is a more nutritious food product than the
broth from the meat of warm-blooded animals.

The fat content in fish meat is from 0.5 to 33%
and depends on the type of fish, so they are
conventionally divided into three groups: lean, in
which the fat content in the body does not exceed 4%
(cod, pike, pike), medium fat - from 4 to 8% fat (most
carp fish, catfish, flounder) and fatty - the amount of
fat in the body is more than 8% (sturgeon, salmon,
herring, etc.).

Fish (especially in liver fat, caviar, internal fat)
contain a significant amount of fat-soluble vitamins
A, D and vitamin E.

There are about the same amount of B vitamins (B,
B,, B3, Bs, B¢, By») in fish meat as in the meat of
warm-blooded animals.

Of the minerals, fish meat contains: potassium,
sodium, magnesium, chlorine, sulfur, phosphorus,
iron, and other elements (from 0.9 to 1.6% in total).
Particularly important is the content of the trace
element iodine, which is very small in other foods.
For example, cod meat contains 800-2440 times
more iodine than beef.

Water in fish meat - 55-83%. The fatter the fish, the
less water in its tissues. So, in the meat of eel it is
about 55%, and in the meat of perch and cod - up to
80%.

Fish meat during heat treatment loses less water than
the meat of slaughtered animals and birds, so it tastes
juicier. However, water promotes the development of
microorganisms, and also activates the processes of
protein and fat hydrolysis

Conclusions. Thus, the proportion of hazardous
minerals, such as arsenic, lead, mercury, zinc, nickel,
iron, in vobla meat is much lower than the permissible
standard or they are absent [10-14]. This means that

the roach living in the Aidar-Arnasay system of lakes
in the Jizzakh region can be consumed both fresh and
canned. Vitamins of group B appear in canned voble:
B;=0.02; B,=0.09; B¢ =0.01; B, \u003d 0.08 mg /
100 g.

Also, studies were carried out to determine the
amount of heavy metals and their salts, the
presence of pesticides and herbicides, antibiotics
and phytohormones used in agriculture, radioactive
substances and radionuclides in three types of fish
in the Chinaz district of the Tashkent region: carp,
silver carp, catfish. These results coincide with the
studies previously carried out by the authors of the
work I.Pulatov and K.Dodaev, which are carried out
according to GOSTs [1].

In canned carp, silver carp and catfish grown in the
Chinaz district of the Tashkent region, the mercury
content exceeds the MPC, the worst reading in
canned catfish. This is confirmed by the restrictions
given in GOSTs [10-14]. The conclusion is that
catfish is not suitable for the production of canned
food from them.

Studies have also been carried out to determine
the amount of heavy metals and their salts, the
presence of pesticides and herbicides, antibiotics
and phytohormones used in agriculture, radioactive
substances and radionuclides in canned food of their
selected three varieties of fish [2-3].

Fish from lakes, rivers and artificial reservoirs have
been studied for the presence of heavy metals in their
meat, such as arsenic, lead, mercury, zinc, nickel, and
iron. Canned food was made from them, the presence
of these metals and their compounds was investigated
in them, and conclusions were drawn that it is possible
to make canned food depending on the habitat and
type of fish.

Freshwater fish habitats can be sources of radioactive
substances, pesticides, herbicides, antibiotics, which
is important when solving the problem of using or not
using fish for canning.

These conclusions are substantiated by studies of the
chemical composition of fish, canned food made
from them, comparative analyzes of the components
of fish and canned fish with the maximum allowable
concentration of heavy metals, the use of certain
methods that reduce the content of toxins in canned
food to acceptable limits and below, thereby ensuring
the safety of canned food.
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OIIPEJEJIEHUE ONITUMAJIBHOM IO3bI BHOCUMBbIX
VHKATICYJIMPOBAHHBIX BAJI B KUCJIOMOJIOYHBIN ITPOJYKT

A.K. Kakumos!*, A.A. Maiiopos?, A.M.Mypar6aes!
'Vuusepcurer umenu Illakapuma roposia Cemeit, Kaszaxcran, r. Cemeit
2OI'BHY ®denepanbHblii ANTaCKHil HAyUHBIA IEHTP arpOOHOTEXHOMOTHID»,
Poccuiickas ®eneparus, . bapraya,
Great_mister@mail.ru

CraTbsi TIOCBSIIIIEHA OIPEEIICHNI0 BIMSHUS KOJMYECTBa BHOCUMBIX MHKAICYJIMPOBAaHHBIX OHOJIOrHYe-
CKH aKTUBHBIX 00aBoK (BA]]) Ha U3MEeHEHNe OPraHOJIENTUIYECKUX MOKa3aTeNiell KUCIAOMOJIOYHOTO TPOIYK-
Ta. [TockobKy BOCIIpUHIMaeMble OpraHaMU YyBCTB TaKUe CBOIICTBA IMIIEBBIX IPOAYKTOB, KaK BKYC, 3alax U
BHEIITHUHA BHJ, TOpa3/10 O0JIbIlle BAMSIOT HA BBIOOP OTPEOUTEISIMU TOTO MJI MHOTO ITPOYKTA, YEM €T0 COCTaB
WM NIATaTeNbHasi HeHHOCTh. C MOBBIMIEHNEM JKU3HEHHOTO YPOBHS M paclIMpeHeM acCOpPTUMEHTa IHIIe-
BBIX TIPOJYKTOB Bce OoJblilee 3HaUSHUE NMPUOOPETAIOT UX BKYCOBBIE CBOICTBA, apoMaT M BHEIIHUI BUA. A
TaK)ke OMpeJeIeHUI0 CTPYKTYPHO-MeXaHUYECKUe XapaKTePUCTUKH MPOAYKTA. YBEIMUeHUE 103l BHOCUMBIX
MHKANcyaupoBaHHbIX BAJl NpUBOIUT K YXYALIEHHIO KOHCUCTEHIMH. AHAIN3 MOJTyYeHHBIX JaHHBIX TO3BOJIN
YCTaHOBHTb, UTO IO Mepe YBEJMUYEHH /103bl MHKAICYIMPOBaHHBIX BAJl, BA3KOCTh MPOAYKTA TaKKe YBEJIH-
yuBaercs. [Ipy KoHueHTpauyy MHKancyaMpoBaHHbiX BAJL B 8%, Tak Kak AaHHas KOHLIEHTPALUs O3BOJISET
TMOJIyYHUTh MIPOAYKT ¢ HEOOXOAMMOW KOHCUCTEHIINEH - BA3Kasl, C pABHOMEPHBIM paclipe/ie/ieHeM WHKAICY-
supoBaHHbIX BAJI, npu ynorpe6ieHun Karcysisl MeHee oufyTumMsl. [Ipy cpaBHeHre KOHTPOJIbHOrO 00pasiia u
OITBITHOTO 00pasua (¢ 8%-HbIM cofiepKaHueM MHKAICYIMpoBaHHBIX BA/L), OnbITHBIN 0Opasell JIMIIb HEMHOTO
YCTYIaeT KOHTPOJIbHOMY 00pasily u Oyarozapsi IMMYHOCTUMY/IMPYIOIIMM CBOMCTBaM HHBEJMPYET TOT pas-
poiB. ITo opraHosienTHYecKUM M CTPYKTYPHO-MEXaHWIECKUM ITOKa3aTessiM ONTUMAaJIbHOH /10301 BHECEHHS
uHKarcympoBaHueix BAJL 6bU10 onpeaesieHo 8%.

KiroueBble c10Ba: MHKAICYIMPOBAHKE, KICIOMOJIOUHBIA HAITMUTOK, KAIICY/Ibl, OMOJIOTMYECKH aKTHBHBIE
JNOOABKY, UMMYHUTET

AIIBIFAH CYT OHIMI'E EHT'T3LJIETIH KAIICY/IAJIAHFAH
BUOJIOTHSLIIBIK, BEJICEHII KOCHAHBIH OHTAIJIBI TO3ACBIH
AHBIKTAY

A.K.Kaknmos', A.A.Maiiopos?, A.M.Mypatoaes'

ICemeii kaachiHbIH Iokopim aTeiHIaFkl YHUBEpCUTETI», Kazakcran, Cemeii K.
Z(Pejlepajmbm AJtTaii arpoOHOTEXHOJIOTHSUIBIK, FRUTHIMU OpTatbiFbl» PMBEM,
Peceit ®enepartuscel, baprayi K.
Great_mister@mail.ru

Makana KaricynanaHraH OHOJIOTHsUIBIK, OeJICeH 1 KOCHanap/pl alllbFaH CYT OHIMiHIH OpraHONENTUKAIBIK,
KOPCETKIIITEPiHIH 63repyiHe ocepiH aHbIKTayFa apHaiaraH. Ce3iM MyIlenepi, TaFaMHBIH JJoMi, HiCi KoHE ChIp-
TKBI TYPi CHAKTBI KACHETTEPI TYTHIHYLIbLIAPIBIH OeNrisi 6ip eHiMIi TaHJaybIHA OHBIH KYPaMbl MEH TaFraM[bIK,
KYHAbUIBIFBIHAH QJ1IEKali/1a KOl acep eTeTiHIIKTeH. OMip cypy JeHIreliHiH KOorapbliaybIMeH jKoHe a3bIK-TYJIIK
ACCOPTUMEHTIHIH KeHEeIiMeH OJIApIbIH JI9Mi, XOII HiCi MEH CBIPTKBI TYpi MaHBI3AE 60ma Tycyne. CoHai-ax,
OHIMHIH KYPbUIBIM/IBIK-MEXaHUKAJBIK, CUMATTaMAalapbl aHbIKTANBL. KarncynananraH OUONOTHITBIK, OesceH i
KocCHaJIap/iblH, MOJIIIEePiH KOFapiaybl KOHCUCTEHIMSHBIH Halllap/iayblHa oKeJie . AJIbIHFaH JepeKTepi Tanaay
KarcyJajanral OUOJIOTHSUIBIK, OeJICeH/1i KoCTalapablH MeJIIIepiH KOFapbUlaraH CailblH OHIMHIH TYTKbIPJIbI-
I JIa apTa TYCETiHiH aHBIKTa b KarcynananraH OUONOTUSIIBIK, OelICeH i KOCHATapAbIH KOHIICHTPAIUSICHI
8% Kypaipl, efTKeHi OyJT KOHIISHTpaIysl KaXKeTTi KOHCUCTEHIIMSCH Oap eHIM/II alryFa MyMKIiHIIK Oepezi -
TYTKBIP, KaIlCyJIajiap/ibl KONAaHFaH Ke3/e Karcyaanap 6ipkenki Oesinesi. Bakpuiay yirici MeH Toxipubeni yii-
TiHi CaJIBICTBIPY Ke3iHze (Karcy/alanraH OUOIOTUSUIBIK, OeliceH i KocriaapibH 8 %-bl 6ap), Toxipudeni yiri
GakpLIay YITiCIHEH CoJl FaHA TOMEH JKOHE MMMYHOCTUMYJISIIIUSLIBIK, KACUETTEPIHIH apKaChIHAa OYJT aJlIaKThi-
KTbI K0s17ibl. OpraHoNeNTUKANBIK, JKOHE KYPBUIBIMIBIK-MEXaHUKAJIBIK KOPCETKIIUTIH OHTaIB MeJepi 8%
€KEHI aHBIKTAJIIbI.

Tyiiin ce3ep: Karcyanay, albIThUIFAH CYT CYChIHbI, Karcy/anap, OMONIOrusuIbK, OesiceH/1i Kocnanap,
MMMYHHTET.
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DETERMINATION OF THE OPTIMAL DOSE OF INTRODUCED
ENCAPSULATED BAA INTO A FERMENTED MILK PRODUCT

A.K.Kakimov!, A.A.Mayorov?, A.M.Muratbayev!
'NJUniversity named after Shakarim of the city of Semey», Kazakhstan, Semey
2ESBSI «Federal Altai Scientific Center for Agrobiotechnologies»z, Russian Federation,Barnaul
Great_mister@mail.ru

The article is devoted to determining the effect of the amount of encapsulated BAA on the change in
the organoleptic parameters of the fermented milk product. Since the perceived sensory properties of food
products, such as taste, smell and appearance, have a much greater influence on the choice of a particular
product by consumers than its composition or nutritional value. With the increase in the standard of living
and the expansion of the range of food products, their taste properties, aroma and appearance are becoming
increasingly important. As well as determining the structural and mechanical characteristics of the product.
An increase in the dose of the encapsulated BAA introduced leads to a deterioration in consistency. Analysis
of the data obtained allowed us to establish that as the dose of encapsulated BAA increases, the viscosity of
the product also increases. At a concentration of encapsulated BAA of 8%, since this concentration allows
you to get a product with the necessary consistency - viscous, with a uniform distribution of encapsulated
BAA, capsules are less noticeable when used. When comparing the control sample and the prototype (with
an 8% content of encapsulated BAA), the prototype is only slightly inferior to the control sample and, thanks
to its immunostimulating properties, levels this gap. According to organoleptic and structural-mechanical
indicators, the optimal dose of encapsulated BAA was determined to be 8§%.

Keywords: encapsulation, fermented milk drink, capsules, biologically active additives

Bepnenue. [Ipu o6oraiieHry KUCIOMOJIOYHBIX [IPO-  33]1a4a - UCCJIeJOBATh BJIMSHKUE 103bl BHOCUMbIX MH-
JTYKTOB Pa3IMYHBIMU KOMIIOHEHTaMH IJI MPUAAaHUsA — KarcynupoBaHHbIX DAl Ha opraHonenTtuyeckue u
M IMMYHOMOJYJIMPYIOIIUX CBOWCTB, HE MEHee BaX- CTPYKTYpHO-MEXaHMUYeCKHe TOKa3aTed B Ipoliecce
HBIM SIBJISIETCS OMpeJesIeHre 03l BHOCUMbBIX KOM- TPOM3BOJICTBA KMCIOMOJIOUHOTO MPO/IYKTA.
MOHEHTOB JIIsI ITOJTyYeHusI IPOAIYKTa, He ycTynaomie- Marepuaibl 1 MeToAbl. s pellieHus oCTaBieH-
ro IO Psiay MOKa3aTesledl KayecTBa ero TPAAMIMOH- HBIX 33/1a4 ObUTH KUCIIONb30BAHbI CIISIYIOLINE METOIbI
HbIM aHajioram. IIpu pa3paboTke pelenTypbl MOJIOY-  HMCCIICAOBAHMS:

HBIX TPOJYKTOB, HEOOXOAUMO YUHTHIBATh BiMsHAE CTPYKTypHO-MeXaHUYeCKNE  XapaKTePHCTUKH
KOJIMYEeCTBa BHOCUMOT'O KOMITOHEHTA HA OpraHojiern- mnpoaykra. Omnpejaeienne BA3KoCTH. MeTtonuka
TUYECKUE U CTPYKTYPHO-MEXaHMUYECKHUE MOKa3aTe/IM  MPOBEACHUs IKCIIEPUMEHTA 3aKJII0UACTCs B CIIE/yI0-
KadecTBa Mpopaykra [1-4]. LIEM:

HepBOHa‘{aﬂbHO l'IpOBe)IeHI)I ucciaeJ0BaHNu s BIUSAHN S ° HO,HFOTOBI/ITI) HpO6I>I. Hp06bl CJ'[C,HyCT [OMeIarh B

KOJIMYECTBA BHOCHUMBIX HMHKAIICYJIMPOBAHHBIX BAH XUMHYECKYIO TIOCYLY 06peMoM He meHee 600 ML
Ha WU3MEHCHUE OpPraHOJICNTUYCCKUX IoKa3areJiel

KHCJIOMOJIOUHOTO MpoayKTa. [T0CKOIbKY BOCHIPHHU-
MaeMble OpraHaMy 4YyBCTB TAKHUE CBOWCTBA MUIIE-
BBIX NPOJyKTOB, KaK BKYC, 3allaX M BHELIHHUI BHJ, e AKKypaTHO IOrPY3UTh paGOuMii SNMEMEHT B HCCIIe-
ropasjio OOJIbIIe BIUSIOT HA BBIOOP MOTPEOUTEIIMU JlyeMyio Ipo0y.

TOTO WJIM UHOTO MPOAYKTa, YeM ero COCTaB WU M-
TaresibHasi LeHHOCTh. JII00O¥ MPOLYKT MOXET ObITh
NUTATEJIbHBIM, PUBJIEKATENBHO YIAKOBAHHBIM M HE ¢ BpiGpaTh HEOOXOIMMYIO CKOPOCTh BPALIEHUs POTO-
OUEHb IOPOTOCTOSIIIUM, OJJHAKO, ECJIM Y HEro HenpH- pa.

SITHBIA BKYC WJIM 3arlax, OH He OyJeT IOJIb30BaThCs
crpocoM y rorpedutes. C moBbIIIeHUEeM KU3HEHHO-
r'O YPOBHSI U PACIIPEHUEM aCCOPTUMEHTA MHUIIEBbIX
MPOJYKTOB Bce OoJibliiee 3HAUeHHE MPUOOPETAIOT UX
BKYCOBBIE CBOMICTBA, apOMAaT W BHEITHUH BUA [5-8].
Ha OCHOBAHHMHM BBIIICHU3JIOKECHHOIO IIOCTAaBJICHA o CHHT]) TIOKa3aHus4 C prFOBOf/i IIKaJIbI.

* BriGpaTh COOTBETCTBYIOIIMI POTOP M 3aBHHTUTH K
BBIXOTHOMY BaJly poTopa.

e Bximounts BUCKO3HUMETP.

* Jloxparbest crabnim3aliy NoKa3aHui (Bpems cra-
OMIM3aLMK 3aBUCUT OT CKOPOCTH BpalleHUs U Xa-
PAKTEPUCTHK TECTUPYEMOM KUAKOCTH, OOBIYHO ITO-
CJIe OCYIIECTBIICHHSI 5 000pOTOB POTOPA).
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Tabmuua 1 - TexHuuecKas: XapaKTeprCTUKa BUCKO3UMETpa

Ilokazarenn 3HaveHne

CKopOCTb BpallleHusI IIMUHAEINsA, 00/MUH 100; 50; 20; 10; 5;
4;2,5;2;1;0,5.

TounocTs, % 1%

Bocrnipouzsogumocts, % +0,2%

Huana3oH usmepeHus Bsi3koctu, Mlla*c 100-8000

Macca, kr 7,7

Juana3oH TemIiepaTypbl paboThl BUcko3umerpa, °C +5 °C go +40 °C

OprasojenTnyecknil aHaIM3 MPoayKTa. OpraHoJIeNITUIECKUI aHAIM3 OIBITHBIX 00Pa3IIOB KUCIOMOJIOY-
HOT'O IIPOJYKTa ¢ MHKancynmupoBaHHbMU BAJL B kommuectse 2%, 4%, 6%, 8%,10% B cpaBHEHUM C KOHTPOJIb-
HBIM 00pa31ioM KHCJIOMOJIOUYHOro MpoayKTa rpoBoamiack corinacao 'OCT P MICO 22935-3-2011 [9].
Pe3yabTaTsl 1 00cy:kaeHne. OpraHoNenTUIecKril aHAJIM3 ONBITHBIX 00Pa3II0B KUCJIOMOJIOYHOTO ITPOAYKTA
¢ unkarcyaupoanusiMu BAJL B konmuectse 2%, 4%, 6%, 8%,10% B cpaBHEHUH C KOHTPOJIBHBIM 00pa3ioM
KHCJIOMOJIOYHOTO MPOJYKTa MpUBeeH B Tabiuie 2.

Tabmuua 2 - BiusiHue KomuecTBa UHKANCYIMpoBaHHbIX BAJL Ha opraHoienTHyeckye nokasarenn
KHCJIOMOJIOUHOT'O ITPOJIyKTa ¢ MHKAIICYIMPOBaHHBIMU BA]]

Copepxanne uHKancymuposaHHsix BAL, %
Kontpone  OmbiT Ne 1 OmnbiT Ne 2 OmnpiT Ne 3 OnpiT Ne 4 OrbiT Ne 5
10

IlokazaTenu
KayecTBa, 0ajul

3anax

Bkyc

Lser
Buernunii Bun
Koncucrenmus
Cpennsis
OaJbHas
OLIEHKA

A L0 B 0| O
[T RV NNV T )
[T RV NNV NN N
IRV RN T IoN
AU A U 00
AR BAOGA

Kak BuaHO 13 Tabmuiibl 2, onbiTHBIE 00pasiibl ¢ 2%-HbiM U 10%-HbIM COJepKaHMEM UHKAICYTNPOBAHHBIX
BA]l, yBenmueHue 10361 BHOCHMBIX MHKAICYIMPOBaHHBIX BA/] IPMBOAUT K YXyAIIEHUIO KOHCUCTEHIUH. OIBIT
Nel u Ne2 u3MeHeHMi HeTy, IPUCYTCTBHE KarlCys oulylaercsd MUHUMaIbHO. B ombitax Ne3 u Ned karcysisl
OIIYILAIOTCSI, HO HE CUJIbHO BJIUAIOT Ha OpraHojeNTU4YecKkue noka3atenu. B oneire No5 mpucyTcTBue Kamcysn
CTAQHOBHTHCSI YPE3MEPHO OIYTHMbIM, YBEJIMUYEHHE JO3bI BHOCUMBIX MHKAICYIMPOBAaHHBIX BAJl mpuBoaut k
YXYILIEHHIO BKyCa.

&
=
S 4
3amax E
2 3
=}
g
KoncucreHmms Bkyc KoHTpobHbIit
T obpasen 1
OnbITHBII 06paser; 0
/ o 2 4 6 8 10
Co poBauMbix BAJ, %
BHemmuit Bux Ilser
Puc. 2 - Biusinne konuyecTBa MUHKANCYIMPOBAHHBIX
Puc. 1 - OpraHonentuyeckue MoKa3aTesy OIMbITHBIX BA]l Ha CTPYKTypHO-MeXaHMYECKHe MOKa3aTeH
00pa3LoB KUCIOMOJIOYHOTO MTPOAYKTA IO 5 GaIbHOM KHCJIOMOJIOUHOTO MPOAYKTA C MHKAICYIMPOBAHHBIMU
IIKaje BA]L
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B cooTBeTCTBUM ¢ PUCYHKOM 1, IpU CpaBHEHHE KOHTPOJIBHOrO o0Opaslia U OMBITHOro oOpasia (¢ 8%-HbM
cofiep)XaHueM MHKAncyIMpoBaHHbIX BAJL), ONBITHBEIN 0Opasel JIMIIb HEMHOTO YCTYIAeT KOHTPOJIBLHOMY 00-
pasiy 1 Gyarogaps IMMYHOCTUMYJIMPYIOIIMM CBOMCTBAaM HUBEIUPYET STOT Pa3phbiB.

B nporiecce uccnegoBaHus Onpeessiii CTPYKTYPHO-
MeXaHUYeCKHe XapaKTepUCTHKU MPOAYKTA, pe3ysib-
TaThl KOTOPBIX MPUBE/ICHB! B pUCyHKe 2. [I1s1 Xapak-
TEPUCTUKU CTPYKTYPHO-MEXaHUIECKMX CBOWCTB HC-
MOJIB30BAJIM TIOKA3aTelb BSI3KOCTH, TOJyYEHHBIA C
MIOMOIIIBIO POTALMOHHOTO BHCKO3uMeTpa bpykuiin-
na (anayorossiit) [10]. CkopocTh BpallleHHs! IIHH-
neis - 10 o6/muH.

B cooTBeTcTBMM C PUCYHKOM 2, aHAIN3 TOJy4eH-
HBIX JIaHHBIX TO3BOJIMJI YCTaHOBHUTh, YTO IO Mepe
YBEJIMYEHUs1 JO3bl MHKAICYIUpPOBaHHbIX BAJI, Bs3-
KOCTb NPOJYKTa Takxke yBeiauuuBaercs. IIpu koH-
LEHTpaluuy UHKancympoBaHHbIXx BAJL B 8%, Tak kak
JaHHAsl KOHIEHTpAIWs TO3BOJISIET MOJYYUTh IIPO-
OyKT ¢ HEOOXOAMMOW KOHCHCTEHLMEH - Bsi3Kasl, C
PaBHOMEPHBIM paclpeieJIeHUEM WHKAIICYIMpPOBaH-
Hbix BAJI, ipu ynorpedieHnu Karcysibl MeHee OLy-
THMBI.

BeiBoabl. B cOOTBETCTBMM C OpraHoJIeNTUYECKH-

MH OKa3aTesisiMK, HanboJiee ONTUMAJIbHBIM COAep-
’KaHMeM MHKaIcCyapoBaHHbIX BAJI B kucioMos04-
HOM MPOJYKTe SIBJSETCS] cofepKaHhe Karcya B KO-
mavyectBe 8%. IIpu 3TOM MPOAYKT 00NMagaeT cliery-
IOIIMMHU OPraHOJIENTUYECKUMH TTOKa3aTesIMU: BKYC
U 3amax - IPUATHBIA, YUCTHIA KUCJIOMOJIOYUHbIH, 0e3
MOCTOPOHHUX IPUBKYCOB U 3allaxoB; KOHCHCTEH-
s - OAHOPOIHAsI, BsI3Kasl, NMPUCYTCTBYIOT Karcy-
ol guamerpoM 1 MM; mBer - Oenblil. BHecenue
MHKArcymMpoBaHHbIX BAJl B KHCIIOMOJIOYHBINA TPO-
JOYKT HE3HAUYMTEJIBHO M3MEHSET OCHOBHBIE (DHU3UKO-
XMMUYECKUe MapaMeTphl MPoAyKTa. DTO CBA3AHO C
TEM, YTO KallCyJbl B Cpele HaXOAATCs B CTaOWIIb-
HOM cocTosgHuM, audgysuu BAJl, koTopbie Mor-
ai Obl TOBIUATh Ha (DU3UMKO-XMMUYECKUE CBOM-
CTBa IMpPOJYyKTa, He mpoucxout. ITo opraHonentu-
YEeCKUM U CTPYKTYPHO-MEXaHHUECKUM IOKa3aTessIM
OINTHMAaJbHOH 103011 BHECEHU I MHKATICYTUPOBAaHHBIX
BA]] 6suto0 onpenencero 8§%.
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HAITPABJIEHUA ITIOBBIINIEHU A SHEPTO9®PEKTUBHOCTHU HA

OTKPBITBIX PABPABOTKAX MECTOPOK/JIEHUH IOJIE3HBIX
NCROITAEMBbBIX

C.XK.Tames!, E.T.Vremos'", /I.A. l'ames!, K.C. Bexcannun 2
Uucrutyt ropHoro gena um. II.A Kynaesa PI'TI «HLI KIIMC» MUUWP PK, r. Anmarsl, Kazaxcran,
TOO «Qazakstan smart technology», r. Anmarsl, Kazaxcras,
email: seitgaligaliyev@mail.ru

Crarbsl OCBSIILIEHA aKTYAIBHOUN TeMe, B KOTOPOW COUYETAI0TCsl MPOOIeMHbIe BOIPOCH! SHEproshdexTus-
HOCTH ¥ HU3KOYITIEPOAHOTO Pa3BUTHS T'OPHOTO MPOU3BOACTBA. B HEll pacKphIBAIOTCS MOAXOABI U METOLMYE-
CKHe aCIeKThl aHaJIM3a U OLEHKH Heproa(pheKTUBHOCTH TOPHBIX MPEANPUATHIA C OTKPHITHIM CIIOCOOOM OCBO-
€HHsI MECTOPOXKICHNI TBEPIBIX MOJIE3HBIX NCKOIIAeMBIX. B OCHOBE METOIOIOI MY JIEKHT ITPOLIECCHBIN TTOAXO]L,
GasupyloImuMIiics Ha TpoLeccax HUpPOBU3ALMK, Pa3sBUTHsI MH(GOPMALMOHHBIX TEXHOJIOIMI M COOTBETCTBYIO-
IIero IPOrpaMMHO - METOANYECKOro 0OecieYeHus ¢ puMeHeHneM 3 (hEeKTHBHOIO Il PELIeHUs JaHHOTO
pona 3aa4 MeToJa UMUTALIOHHOIO MOJEIMPOBaHus. B cTaTbe pacKphIBAIOTCS Pe3yIbTaThl IPOBEAEHUS KOM-
IUIEKCHBIX TEXHUKO - TEXHOJIOTMYECKUX U SHEPro- ayAuTOB, MO3BOJIAOIINX BBIABIATh peasbHbIA MOTEHIHAT
TIOBBILIEHNU 1 SHEProa((EKTMBHOCTH 1 HAITPABJIEHHS €T0 PeaiM3allyy C IOoCIeAyonIei BBpabOTKON KOMILIEK-
ca KOHKPETHBIX Mep B JaHHOM HampasieHud. OJHUMU U3 OCHOBHBIX BBIBOJIOB SIBJISIETCS BBIBOJ O HAJIMYUU
CYIIECTBEHHO TOTeHIMaNa noBbiieHus: sueproadpexrusuoctu (10-15%) u o60cHOBaHME HEOOXOIUMOCTH
(popmupoBaHMA Ha TOPHBIX MPEANPUATHAX aBTOMATU3MPOBAHHBIX CUCTEM SHEPro- U SKOJIOTMYECKOTO MOHHU-
TOPHHIa, TIO3BOJISIIOIINX, C OJIHOH CTOPOHBI, CBOEBPEMEHHO U LieJIeHAIIPAaBJIEHHO BbIpabaThiBaTh ONepaTHBHbIE
yIIpaBJIeHUECKHE MEPBI, a C APYrOM, TOBBICUTH 3((PEKTUBHOCTD peaI3aliiy PUHIIMIIA SKOJIOTMYHOCTHU U 6e3-
OITACHOCTH B MPOLIECCe TEXHOIOTMUECKON MOJIEPHU3ALIMY TOPHBIX IIPOM3BOCTB.

KiroueBble ciaoBa: OTKPBITEE TOPHBIE PAOOTHI, TEOTEXHOIOTMUECKUI KOMITIEKC, SKOJIOTMYECKUE BbI-
6pochl, 93HeproaeKTUBHOCTD, SHEProcOepekeHne, IKOHOMHUKA, ONTUMH3ALKS, AaBTOMATH3ALHS.

MAVIJIAJIBI KA3BAJIAP KEH OPBIHJIAPBIH AIIIBIK UTEPY JIETT
SHEPI'UA TUIMIALJIITTH APTTBIPAY BATBITTAPBI
C.K. Famues!, E.T. Otemos!, JI.A. Fames!, K. C. Bexcannn?
. A. Konaes atbiHgarsl Tay-keH unctutytsl. 1. A. Konaesa KP NNJIM
"KIIMC ¥O" PMK, Anmarsi K., Kazakcran, "Qazakstan smart technology" JKIIIC, Anmarsl K., KazakcraH,
e-mail: seitgaligaliyev@mail.ru

Makaa sHeprusi TUiMIUTr MEeH Tay-KeH OHJipiCiHiH TOMEH KOMIPTeKTi JaMYbIHBIH MTPOOIEMATIbIK Mo-
cesiesiepiH OipiKTipeTiH ©3eKTi TaKbIpbITKa apHayiFad. OHIa KaTThl Maigaasl Kas0aaap KeH OpbIHIAPbIH Ure-
PYAiH alllbIK TSCUTIMEH Tay-KeH KICIMOpbIHIAPBIHBIH SHEPIrysl TUIMIUITIH Talaay MeH Oarajay/ablH Tociiiepi
MeEH 9JlicTeMeJliK acleKTijiepi albulaapl. JaicTeMe HUGpIaHAbIPY, aKIMapaTThK TEXHOJIOTUsIAPIbl AAMBITY
’KOHE OChI THIITEri MiHJETTEP/ MIeIIyae THIM/Ii MOJIENbEY 9iCiH KOJ/IaHA OTBIPHII, TUICTI OaF apiaMabIK -
SficTeMeNTiK KaMTaMachl3 €Ty MpOoIiecTepiHe HeTi3[ereH MpoLECTiK Taciure Herizaenred. Makananga SHeprus
THIMJIUTITIH apTTHIPYABIH HAKTHI 9JIEYETiH XOHE OHBI iCKe achlpy OaFbIThIH aHBIKTAyFa MYMKIHIK OepeTiH Ke-
IIEH/1i TEXHUKAJIBIK-TEXHOMOTUSUIBIK, KIHE SHEPTreTUKAIIBIK ayAUTTEPIl KYPrizy HOTHKEEPi, COMAH KeiiH OChI
GarpITTa HAKTHI IIapasap KelleHi a3ipieneni. Herisri Ty kbIpbiMaapapiH Oipi-sHeprust THiMIUIITiH apTTHIPYAbIH
aifTapibIKTai aneyeTiHiH O6omysl Typaibl KOphITHIHAB (10-15%) xoHe Herizaeme.

Tyfinai ce3aep: AIBIK Tay-KeH KYMBICTapHhl, TEOTEXHOTOTHSUTBIK, KEIIeH, SKOJIOTUSUIBIK, ITBIFaPbIH/IbI-
JIap, SHEPrusl TUIMALTIT, SHEPrusl YHEM/EY, SKOHOMHKA, OHTAIIaHABIPY, ABTOMATTAHBIPY.

DIRECTIONS OF ENERGY EFFICIENCY IMPROVEMENT IN OPEN PIT
MINING OF MINERAL DEPOSITS
S.Zh. Galiev!”, E.T. Uteshov', D.A. Galiev!,Zh.S Beksapin?
Mining Institute after D.A. Kunayev of RSE "NC KPMC" MIIR RK, Almaty, Kazakhstan, Almaty,
Kazakhstan, Qazakstan smart technology" LLP, Almaty, Kazakhstan,
e-mail: seitgaligaliyev@mail.ru
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The article is devoted to the actual topic, which combines the problematic issues of energy efficiency and
low-carbon development of mining production. It reveals the approaches and methodological aspects of the
analysis and assessment of energy efficiency of mining enterprises with the open-pit method of development
of deposits of solid minerals. The methodology is based on the process approach based on the processes
of digitalization, development of information technologies and corresponding software and methodological
support with the use of simulation modeling method effective for solving this kind of problems. The article
reveals the results of comprehensive technical and technological and energy audits, which allow to identify the
real potential of energy efficiency and areas of its implementation with the subsequent development of a set
of specific measures in this direction. One of the main conclusions is the conclusion that there is a significant
potential to increase energy efficiency (10-15%) and the rationale for the need to form automated energy
and environmental monitoring systems at mining enterprises, allowing, on the one hand, timely and targeted
development of operational management measures, and on the other hand, to improve the effectiveness of the
principle of environmental and safety in the process of technological modernization of mining production.

Keywords: open-pit mining, geotechnological complex, environmental emissions, energy efficiency,
energy conservation, economy, optimization, automation.

Benenne. Bonpochl sHeproaheKTMBHOCTH Tpaal- HOCTH SIBJISIETCS OCTATOYHO aMOMIIMO3HOM 3a/iave,
IIMOHHO MMEIOT BBICOKYIO aKTyaJIbHOCTh, KOTOpas B KOTOPYIO IUIAHUPYETCS JOCTHYb Yepe3 pealn3aliuio
TOCJIE/IHAE JIECATWIETHS YCUIIMBAeTCsl MpoOjeMaMH  MHHULIMATUB 10 TPEM KJTIOUEBBIM HAITPaBJICHHUSIM, OTHO
9KOJIOTHM U TJI00aJIbHOTO TOTEIUIeH!sI. DT BONIPO- M3 KOTOPHIX - JeKapOOHW3aIMsl OTpaciiell U Irporiec-
Chl CTAaHOBATCS LICHTPAJLHON TEMOW €XETOfHbIX II0-  COB, CBA3AaHHBIX C MCKOMaeMbIM TorumBoM [2]. IIpu
GasIbHBIX (POPYMOB, MPOXOASIIMX C YYaCTHEM IPABU-  STOM, BHIOPOCH TAPHUKOBBIE ra3bl, CBS3aHHbIE C ICKO-
TEJILCTBEHHBIX JieJleraluii crpaH Mupa. Kazaxcran B MaeMbIM TOIUIMBOM, OyIyT COKpaIeHbl OCPEACTBOM
9TOM I1JTaHe MTPUCOEUHIIICS K MEKIyHAPOIHBIM UHU-  TIepexofia OT UCIOJIB30BaHMUS MCKOIIAEMOro TOILIMBA
naTuBaM NpuHaB YkazoM I[pesuaenrta PecriyOnvkn v ero mpou3BOAHBIX K ajlbTEpPHATUBHBIM U BO3OOHOB-
Kazaxcran ot 2 ¢eBpans 2023 ropa 3a Ne 121 Crpa-  jisieMbIM MCTOUHUKAM SHEPrUM, MYTEM MOBBILIEHUS
TETHIO JIOCTHXEHHUSI YITIePOIHOI HeHTpanbHOCTH Pec-  3HeproadeKTHBHOCTY 1 SHeprocOepekeH sl, B3ATH-
nyonuku Kaszaxcran no 2060 roga. s Kazaxcra- e Kypca Ha JaibHEHIIyo sjeKTprudukanumio (3ame-
Ha npodieMa Hepro3a(HeKTUBHOCTU aKTyaJlbHa M B LIEHUsI YCTAHOBOK, CXKUTAIOIIMX TOIUIMBO, HA TEXHO-
CBSI3U C TEM, YTO OCHOBHBIM HCTOUYHHMKOM SHEPrMU B  JIOTMH, paOOTAIOLIME HA OCHOBE IEKTPOIHEPTUHN).
cTpaHe siBisiercst yroib. [IpakTruyecku BcE MpoMblil-  [lomenyuan nosviutenus: 3Hepeo3IhexmueHocmu u
JIEHHOE MPOU3BOJICTBO CTPAHBI MOIAAAET MOJ IKOJIO-  OOCHUIICEHUST YeAePOOHOU HEUMPANbHOCIU 8 20PHO-
TMYECKMe CAaHKLIMM, BbIABUTAEMble MEXAYHAPOAHBIM Oobbisaiouseli ompacau Kazaxcmana:

coo0IIECTBOM, M TMpoliieMa CHIKEHWs1 Kosioruue- [lo JaHHBIM Ka3axCTAHCKOW CTATHCTHMKM HAa COBpe-
CKHUX BBIOPOCOB KECTKO KOPPEUPYET € 3aJlayaMu I0- MeHHOM 3tarie 86,6% BoiOpocoB B PK mpuxomgutcs
BBIILIEHUSI 9HEProapekTnBHOCTH. OCOOEHHO KECTKO  HA NMPOMBIIUIEHHOCTb, B T.4. Ha TOPHOZOOBIBAIONIYIO
JAHHBIN BOIIPOC CTOUT Tiepell TopHomoObIBatoIeit or- - 53,45% (11, 2 MUIH. TOHH B TOJ). DHEProeMKOCTb
pacibi0 SKOHOMUKH, SIBJISIOIIENCA OZHOM u3 camblx mponykiwmy MK npeBblaeT aHalIornyHbIi MOKa3a-
SHEPro3aTpaTHbIX, a TAKKE U OHUM U3 KpynHeinmx —Tenb» ODCP 6onee ueMm B 2 paza. HauGosbliivie BHIOpPO-
3arpsA3HUTENIEN OKpYKaloIlei cpepl. CBI M1 PacXo]j TOIJIMBA NPUXOASITCS Ha aBTOTPAHCIIOPT.
Mo pe3sysnbrataM psiza NMPOBEAEHHBIX MccienoBaHuil, B obmem obbeme npousBoicTBeHHbIX 3aTpar ['MK,
OYEBHJIEH CYIIECTBEHHBIA IIOTEHIMAJ IOBBIIIEHNs PAcXoibl HA AM3EJbHOE TOIUIMBO M JIEKTPOIHEPTHIO
3Hepro3hHEKTUBHOCTH, pealnu3alnus KOTOPOTrO CO- COCTAaBJAIT OKoso 50%.

NpsDKEHA CO CHIKEHHEM ceOeCTOMMOCTH TOpHOTpaHe-  EciM npoaHaM3upoBaTh BO3MOXKHBIE HAIPaBJIEHHS
HOPTHBIX padot B cpeaneM Ha 10-15%. [Ins Kasax- mnoBbliieHust 93HeproapheKTUBHOCTU U CHUKEHUS YT-
CTaHa 3TO MPUHLUIHUAIBHO BaXKHO HE TOJIBKO 10 9KO-  JIEPOAOEMKOCTH TOPHOTO IPOU3BOACTBA, TO UX MOXKHO
HOMMYECKMM acleKTaM, HO TaKkXke B CBS3U C MOBB-  C(hOpMy/IMpoBaTh CIEAYIONINM 00pa3oM:

IIEHNEM PEHTa0eIbHOCTH OCBOGHUSI OTEYECTBEHHOM - 3a CUET ONTHUMH3ALMK IIPOU3BOICTBEHHBIX M TEXHO-
MHHEpPAJIbHO-CBIPbEBOM Oa3bl ¥ BBITTOTHEHUEM IIPUHS-  JIOTHYECKHX IPOLIECCOB - OTeHmant 10 15% ¢ noctu-
THIX MEKJYHAPOIHBIX 00s3aTEIbCTB O CHIKEHUH Bbl-  JKEHHEM SKOHOMHYECKHX 3((EKTOB B BHUJIE CHUKE-
6pocoB k 2030 r. Ha 15% OTHOCHTENBHO YPOBHSI Bbl- HHUSI C€0ECTOMMOCTH TOPHOTPAHCIIOPTHBIX padoT /10
6pocoB 1990 r. (6e3ycinoBHas 1enb) U noBenenue co-  10-15%/rox npy MOMyTHOM MOBBIIICHUH TEXHOJIOTHU-
KpalieHus: Ha 25 % npu yCIOBUU IMOJTYYEHUS] MEXK- UECKOU KYJIbTYpBI;

IyHAPOIHON NOAJSPKKH Ha IeKapOOHM3ALMIO SKOHO- - IEPEeBOJL aBTOTPAHCIIOPTA HA Ia30[U3eIIbHbIEC ABHTA-
MUKH (ycIoBHas 1enb) [1]. TeJH - cHIKeHue 10 25-30% 9KONOruuecKux BhIOpO-
Jns KazaxcraHa IOCTHKEHHE YITIEPOJHON HEHTpalb-  COB, COMPOBOXKJAIOIIEECs aHATOTMYHBIM Ije-TO CHU-
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JKEeHHEeM ce0eCTOMMOCTH TOPHOTPAHCIIOPTHBIX padoT;
- ajganTauysa TPAHCHOPTHOM WH(PACTPYKTypel W
CTPYKTYPBI SHEProceTel CO CTPYKTYPOil MHHEPAJIBHO-
cplpbeBoit 6a3bl Pecriybnuky KazaxcraH - moTeHuan
CHUXeHHs 00bEMOB BhIOpocoB CO2 1 CHMXeHHS ce-
O6ecronMocTH 0KojIo 5-10%;

- pa3paloTKa TEXHOJOTWH CHUKEHUsS (IeKapOOHHU-
3a1Mst) BBIOPOCOB 3arpsi3Hsionux BemectB (YXV:
ynaBimuBanue 10 90%, xpaHeHue U yTUIN3alus - 10
100%);

- COBEpIIEHCTBOBAHKME TEXHOJOTMH B paMKax Ipo-
Lecca TEXHOJOTMUYECKOH MOEpHU3AMK - OOJTO0-
CpouHasi TepcrekThBa ¢ mnoteHimanoM 1o 100%
(9KCKaBaTOPHO-KOHBEWEPHbIE KOMILIEKCHI, CKUTIOBHIE
MOIbEMHUKH U JIp.);

- OCBOGHHE TEXHOJIOTMH MOJ3EMHOIO CKBaXHHHOTO
BoienayrBanus (IICB) 1uist ocBoeHUs1 MECTOPOXKIE-
HUI pyJ IBETHHIX U YEPHBIX METAIUIOB - 10 100%;

- KOMIUIEKCHOE OCBOEGHHE MUHEPaJIbHO-CHIPbeBOM Oa-
3pl KazaxcTaHa - MOMHMO 3HaYMTESIBHOTO CHUKEHUS
YITIepOJOEMKOCTH, CHIKEHHE 3aTpaT Ha U3BJIeYeHHe
COKpallaeTcsi B passl;

- mepeBop, cucrembl 3Heproodecredenuss MK PK
Ha aJIETEPHATHBHBIC U BO30OHOBJIsIEMble MCTOUYHUKH
(Bomopon, coiHeYHasl M BEeTpsiHAsl SHEprusi, BOJHbIE
JIEKTPOCTAHIUM, YPAHOBOE MPOU3BOACTBO U aTOM-
HBble IeKTpocTaHun) - 10 100% cHukeHue yriepo-
IIOEMKOCTH;

- pa3pabOTKa HAHOTEXHOJIOTHI OCBOEHHSI MECTOPOX-
JIGHUH TIOJIE3HBIX MCKOIMAEMBIX - KacaeTcsl MpaKTHye-
CKM BCEWl MHMHEPaJIbHO-CHIPhEBOM 0a3bl - MOTEHIMA
1o 100%.

B mpuBeneHHOM TmiepedHe, TepBbBE JBa HAaIlpaB-
JIeHUsT MOTyT OBIThb MEPBOOYEPENHBIMH, TaK Kak
He TpeOyIT KaKuX-IMO0O0 OCOOBIX JIOMOJHUTEIbHBIX
BiMBaHUA. TYT JOCTaTOYHO MONJEPKKH Pa3BUTHUS
MIPOrPaMMHO-METOIMYECKOTO 00eCIeueHusT Ha OCHO-
BE MOOMNEPAMOHHON IM(POBU3AIMM U YIITyOseH-
HOM aHAJIMTHKMA B PaMKax IIMPOKO MpPHUMEHSEMbIX
CEerogHs MHCTPYMEHTOB (pMHAHCHpoBaHUS Hayku. C
9TOW 1EJIbI0 HEOOXOIMMO IpHUBJIEYCHUE TAKUX WH-
CTPYMEHTOB MHHOBALIMOHHO-UHYCTPHATIBHOTO pPa3-
BUTHS U CTUMYJIMPOBAHUS TEXHOJIOTMYECKON MOJIep-
HU3alMM, KaK MPOBEACHNE KOMIUIEKCHBIX TEXHHKO-
TEXHOJIOTHUECKMX ayJUTOB M COBEPLICHCTBOBAHME
SHEproayinToB, YTO TO3BOIUT CBOEBPEMEHHO U TOY-
HO OINpeJesATh UMEILUICS MOTeHIrall, HalpasJie-
HUSI M MEPBI 10 €r0 CBOEBPEMEHHON peasin3alim.
MarepuaJibl 1 METOABI - METOJ0JOTUS OLeHKHN
9Heprod (g eKkTuBHOCTH. KOMIUIEKCHBI TEXHUKO-
TEXHOJIOTMYECKUI AayJUT TMPOEKTHBIX pPEIIeHUH 0
popMUpPOBaHMIO, a TaKXe 3IKCIUTyaTHPYeMbIX TIeo-
TEXHOJIOTMUECKUX KOMILIEKCOB OCYLIECTBISETCA Ha
OCHOBE CHCTEMHOIO TOAXO0/a, NPH KOTOPOM OZHUM
U3 KJIIOYEBBIX (haKTOPOB SIBASETCS AAEKBATHBIN YUET
MIPOLIECCHOCTH B YNPABJIEHUH TOPHOTPAHCTIOPTHBIMU

paboTramu. B cBOI0 ouepesib, STOT HOAXON OCHOBBIBA-
eTCs ¥ peayM3yeTcs B paMKax TEOPHH ¥ METOJOJIOTHX
MOJIEPHU3ALMY, UHIYCTPUATU3ALUYI U TEXHOJIOTHYe-
cKoii MoziepHu3auu [3-4].

PaccmarpuBaeMslil moaxof NpearonaraeT HCHOSb-
30BaHMe HambOonee 3S(PGEKTUBHOIO Ha [JaHHOM
HAlpaBJIeHWH METoa HMWTAIMOHHOTO  JIOTHKO-
CTaTHCTUYECKOTO MOJEIMPOBAHUS, 00ECIIeUNBalOLIe-
ro JOCTOBEpHOE BOCHPOM3BEJIeHHWE MOpsAiKa U Io-
CJIeJOBaTeJIbHOCT! OCHOBHBIX TEXHOJIOTMYECKUX U
OpraHM3alMOHHO-9KOHOMUYECKHX OIepalfii B KOH-
KPETHBIX TOPHOTEXHUYECKHX, TOPHO-TEOJIOTMIECKHX,
T'OPHO-TEOMETPUUECKUX, OPTaHM3ALMOHHBIX M 3KO-
HOMHYECKHMX YCJIOBUsX. B Hacrosmee Bpems JaH-
Hble TIOAXO0A U MeTof ke 6ose 40 JieT IMUPOKOo NpH-
MEHSIIOTCSL JJIs1 TEXHMKO-9KOHOMHYECKOTO aHaIn3a
3(ppexkTuBHOCTH (PYHKLIMOHUPOBAHUS TEOTEXHOJIO-
TMYECKMX KOMIUIEKCOB Ha OTKPBITHIX pa3paboTKax C
UCIOJIb30BaHUEM IIMKJIMYHBIX TEXHOJIOTUI ¢ aBTOMO-
OWJIBHBIM, KeJIe3HOJOPOKHBIM M KOMOMHNPOBAHHBIM
ABTOMOOMJIHO-KEJIE3HOJJOPOXXHBIM BHAAMH  TpPaHC-
TIOpTa TOPHOW MacCHl.

OCHOBHOM  [EJBI0  KOMIUIEKCHOTO  TEXHHMKO-
TEXHOJIOTUYECKOTO ay[uTa SBJIsIeTCs OleHKa 3 dek-
TUBHOCTH, BKJIIOYasi 3HEpProapeKTUBHOCTD, (PyHK-
LUOHHUPOBAHUS TEOTEXHOJIOTMYECKOro KOMILIEKCa,
BBISIBJICHVE MMEIOIIETOCs ITOTEHIINaNa, HAIPaBIeHUH
W YCTaHOBJIEHHSI MEp M0 €ro pean3aium.

B ciyuyae paccMOTpeHus1 re0TeXHOJIOTMIECKOro KOM-
TUIeKCa C MPUMEHEHHEM aBTOTPAHCIIOPTa, OCHOBHBI-
MU 3JIeMEHTaMU €ro, Kak CHCTEMBI, SBJISIOTCS Ka-
pbepHast aBTOTpacca, IKCKaBaTOPHBIA U aBTOMOOWIIb-
HBIH TTApKH, T€OMETPHsI KaphepHOIO MPOCTPAHCTBA,
MIPUHATHIC Ha TPEINPUATHN OPraHU3alIOHHBIE Me-
pel 1 HopMaruBbl. [lo aBTOTpacce ajeKBaTHO yuH-
TBIBAIOTCSI €€ CTPYKTYpa CO BCEMH TEXHOJIOTHYe-
CKUMH OCOOEHHOCTSIMH M (PaKTUIECKOTO pacIoNo-
XKeHHs1 OJIOK-y4acTKOB B KapbepPHOM ITPOCTPAHCTBE,
MX TeoMeTpus (YKJIOH, TPOTSHKEHHOCTh, KPHBOJIMHEH-
HOCTb) M KaueCTBO INPUMEHSIEMOTrO JIOPOXKHOIO I10-
KpBITUs, a TakXe 3aTpaTsl Ha uX (popMupOBaHHE
W nojiepkaHue B padoueM cocrosHuu. [lo akcka-
BaTOPHOMY M aBTOMOOWJIBHOMY IapKy JOCTOBEPHO-
My y4ETY HOIJIeXKaT OCHOBHBIE ITACTIOPTHBIE TEXHUKO-
TEXHOJIOTUYECKUE XapAKTEPUCTUKU (EMKOCTb Ky30-
Ba 1 KoBma, KIIJ] TpaHcMuccun u BUraresnei, ux
MOIIIHOCTHBIE XapaKTEPUCTUKH, CPOKH IKCILTyaTalun
W TIpUHSITHIE HOPMATHUBHI 110 SKCIUTyaTalluM), MOJie-
JM W YMCJIO pabOTaIoONIEro M CIMCOYHOrO MapKoB, a
TaK)K€ MX CTOMMOCTHbBIE XapaKTEPHCTHUKH (OCTaTOu-
Hasl CTOMMOCTb, LIEHbl, HOpMbI amopTu3auuu). [lapa-
METpbl IPUHLUIHUAIBHBIX XapaKTEPUCTHK KapbepHO-
r0 MPOCTPAHCTBA YUMTHIBAIOTCS Onarojapsi UCIIONb-
30BaHUIO TPa(PUUECKUX JIOKYMEHTOB, IOIYYEHHBIX C
WCIIONIb30BaHMEM CTIENMATN3UPOBAHHON MPOrPaMMBl
AutoCAD.
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OpfHUM 13 BaXHEWIIMX HAlpaBJIEHUN KOMILIEKCHOTO
TEXHUKO-TEXHOJIOTHYECKOTO ayAuTa SIBJISETCS OIIeH-
Ka ero 3HeprodpeKTUBHOCTU. DHEProEMKOCTh OC-
HOBHBIX TEXHOJIOTUYECKUX MPOIECCOB MPU OCBOSHUU
MECTOPOKICHUH TBEPBIX MOJIE3HBIX UCKOMAEMBIX OT-
KPBITBIM CIIOCOOOM M C MPUMEHEHUEM ITUKJIAIHBIX
TEXHOJIOTHIA 100bIYM 3aHuMaeT B cpenHeM 60-70 %
B 0011ieli ce0eCTOMMOCTH TOPHOTPAHCHIOPTHBIX PadOT.

‘Vder # KOHTPO.Ib 3Hepropacxona
(ACMu[ TTP «Net MOM»)

3HE[)1'09MKOCH) Y4acTKOB
TPaHCHOPTHBIX KOMM_VHllKal.lllﬁ

(ACMu[ TTP «Net MOM»)

OnTHMH3ANHA PeRHMOB H YC.I0BHIA
SKCILTyaTalua

(Anamrngenckuit 6ok AKCY T'K)

(cKo;

IMpu 3a1aHHBIX TEXHOJIOTHSIX OCBOSHHUSI MECTOPOIXK/IE-
HUU, KOT/Ia OITpe/ie/IeHbl HAITPABJICHHsI U TIOPSIJIOK Be-
JeHHsl TOOBIYHBIX M BCKPBILIIHBIX pabOT, OCHOBHBIC
HaHpaBﬂCHI/IH TIOUCKa IOTCHIUAJIa CHUXKXCHU A 9Hepr O-
EMKOCTH TEXHOJIOTHYECKUX CBSI3aHBI C COOTBETCTBYIO-
MM BBIOOPOM MOJIEJieil OCHOBHOTO TOPHOT'O U TPAHC-
MOPTHOTO 0OOPY/IOBAHUS, PEXKUMOM U YCIOBUSIMU UX
SKcIuTyaranuu [5-11].

Crem napopmanun ¢ Kan-ITHBEEL

CheM noKa3aHAA ¢ JaTINKOB YPOBHA TONUIHBA B dake

AHAINTHYeCKHIl HOAX0] — AHHAMHYeCKHe Pacuersl 3HEPropacxojia

(Cc y4eToM CKOPOCTH JBIGKEHHSI, OME3HOH MACCEI, KauecTBA MOKPBITHSI,
TeOMETPHH YJacTKa, BO3PACTa TpaHcnopTa, KIIJT ABHraTens, NpHHATOM

opmﬂnmunn}

VYuer JHEPTOopacxoJa Ha y9acTKax aBTOTpacchl H

CX€MbI IYTEBOI0 Pa3sBHTHA

OHI)E‘,:[E‘.'IEHII e KﬂIE‘IUl)llf[HO CTH Y4aCTKOB
(:lﬂ'[l)ﬂ'[hl Ha HO:[:[CP)I(RHIIC)

OnTHMH3ANAA PeRHIMa KCcIIyaTanu|

POCTB, Hﬂfp_\'}l\'ﬂ:) MOCPENCTBOM HMHTAITHOHHOTO MOICTTHPOBAHN

HopMupoBaHHE SHePropacxoga

OnTEMH3anus ycao BHii 3K CILTyaTanHH

(reo,\[eipnﬂ. KaueCTBO IIOKPEITUSA. COCTOSIHHE, TABIIEHUE B lLIIIHCl\:)

Puc. 1 - KoHremnus HeprocoepekeHrs Ha OTKPBITBIX Pa3padoTKax

B cBoto ouepenp, ncciei0BaHNe PEKUMOB IKCILTyaTa-
LMY OCHOBHOTO TOPHOTO M TPaHCIIOPTHOTO 000pyHO-
BaHMs TPeOyeT COOTBETCTBYIOIIMX METOAOB U HOAXO-
JOB, ITIO3BOJIAIOIIUX BECTU a)leKBaTHbIﬁ y‘léT OCHOB-
HBIX BIIMSIONIMX HA Pe3yJIbTaTUBHOCTh PabOThl TOPHO-
TPAHCIIOPTHOTO KOMILIeKca (haKTOPOB, Kak 3TO MOKa-
3aHO Ha PUCYHKE 1. DTO MO3BOJISET OLIEHUBATD SHEP-
ro3(p(heKTUBHOCTD MCXOMS U3 aJEeKBATHOTO YUETA I10-
OIEpPALMOHHOTO PACXO/la SHEPTUM M XapakTepa WH-
Terpaluy 3TUX JOJIel SHepruu B (popMupylomecs
SHEPrONOTOKHM TEXHOJIOTMYECKOTr0 MPOLECCa B LIEIOM.
DHepro3eKTUBHOCTh TMPEANONAraeT He TOJIBKO
MIPOCTOE CHIKEHHE SHEepropacxofa, a IMpexe Bce-
IO B yBsI3Ke € 0011Iel 3 (HeKTUBHOCTBIO (DYHKIIMOHU-
POBaHMsI TEOTEXHOJIOTMYECKOr0 KOMILIEKCa, KOTopast
OLIEHMBAETCS C TIPUMEHEHHEM KOMILIEKCA TEXHHKO-
9KOHOMHYECKUX KpUTepueB. B cBszu ¢ aTum, npus-
LMITHAIBPHO BaKHBIM B IIPOIECCe aHalIM3a U OIEHKH
9Hepro3p(EeKTUBHOCTH HCCIEAYEMbIX TEXHOJIOTHYE-
CKUX TPOIIECCOB OCHOBBIBATHCS HA aIEKBATHOM YUETe
TMOONEPALIMOHHBIX 3aTpaT TOPHOTPAHCIIOPTHOTO IPO-
1iecca ¥ TEXHUUECKOTO COCTOSTHUS MatnH. OTHUM 13
MIPUHLMITHAIBHBIX [OKa3aTesleld B 9TOM IUIaHe SIBJIs-
ercs KIIJI aurartesns aBTocaMocBaia, KOTOPBIA UMe-
€T 3aBUCHMOCTb CBOETO 3HAY€HHsl OT BO3PACTa IKC-
IUTyaTUPyeMbIX MAIIMH (CM. pHc.2). DTO MO3BOJSAET

JIOCTOBEPHO OIIEHWBATh SKOHOMUIECKYIO 3(p(DEeKTHB-
HOCTb 9HEPropacxofa, CriocoOHOCTb SHEPruu K odec-
TIEYECHHIO MTOBBIIIIEHHON MTPOU3BOJUTENBHOCTH, a, CJIe-
JIOBaTeJIbHO, YCTAHABIMBATh YPOBEHb €ro I1e1eco00-
pasHocTu. [I1s1 3TUX 1ieedl MpUMEHsETCs METOA0JIO-

A SKOHOMUKHU MTPOLECCHOI'O YIIPAaBJICHUS.
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Puc. 2 - 3aBucumocts KIIJI nBurarens
aBTOCAMOCBAJIA OT CPOKa IKCILTyaTalliH
JpyruM BaKHBIM MOMEHTOM B IIPHMEHSIEMOM ITOAXO0-
Iie SIBJISETCS aJeKBaTHBIA NMHAMUYECKHUN IOIXOH K
Y4ETY 9Hepropacxoja aBTocaMocBajaMu B 3aBUCUMO-
CTH OT MACHOPTHHIX TSATOBBIX XapaKTEPUCTHK J[BHUTra-
TeNleld ¥ TPAaHCMUCCUY MaIlliH (CM. PUCYHOK 3), 103~
BOJISIIOIIMX BOCIPOM3BOAUTD PEATBHYIO MTPOIIECCHYIO
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B3aMMOCBSI3b B JTHAMUKE CKOPOCTH ABWKEHUS aBTO-
caMOCBaJIa 1 SHEPropacxoa B 3aBUCHMOCTH OT PEKH-
Ma ¥ yCJIOBHI X SKCIUTyaTalllHY - Ka4eCTBa JOPOKHO-
IO MOKPBITUSI, TEOMETPHUs M0 Y4aCTKaM aBTOTPACCHI,
TEXHUYECKOe COCTOSIHME M PEXUM 3arpy3KH aBToca-
MOCBAJIOB (BPOBEHb, «C IIAMKOM», «0e3 IaIKK»).

150
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120
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100

90

80

70

Cuna tarn Fk, kH

60

504

20 25 30
CxopocTb V, kmiy

35

40

Puc. 3 - TaroBele XapakTepUCTUKM aBTOCAMOCBAJIOB
BenA3-7540
Mo cnenanu3upoBaHHBIM KaphepHBIM aBTOCAMOCBA-
JlaM TSTOBblE XapaKTePUCTUKU SIBJSIIOTCS MACIOPT-
HBIMH, TIOJyYeHHBIE 3aBOIOM H3TOTOBHUTEIEM, a IO
aBTOCAMOCBAJIaM He CIeNaTN3UPOBAHHBIM OHU ObI-
JIM TIOJTyYeHHI IyTEM TIepeBOfia U3 MMeIoIencs (pop-
MBI OTPaKeHUSI TATOBBIX XapaKTEPUCTUK (JACTO B Me-
CTO TATOBBIX YCHJIMH YKa3bIBAIOTCSI OOOPOTHI JIBUra-

Tenst). JaHHbI crmoco0 ydyéra sHepropacxona sBs-
ercst HanboJiee JOCTOBEPHBIM U 00ecIieurBaeT ageK-
BaTHYIO UyBCTBUTEJIBHOCTb K U3MEHEHHSIM Bcex 000-
3HAYEHHBIX TMPUHLMITHATBHBIX (DaKTOPOB, 00yc/iaB-
JIMBAIOIINX Hepropacxof. TAroBble XapakTepUCTUKU
BIIUTH B MOJIEJIM aBTOCAMOCBAJIOB M CBOEBPEMEHHO
WCIIONIB3YIOTCS AJITOPUTMOM B TIPOIIECCe MOACINPOBa-
HUSL.

IMo morpy3ouHomy OOOpPYIOBaHMIO, YYET IHEPro-
pacxona (JIEKTpUUYECTBO, IU3EJIBHOE TOIJIMBO) OCY-
miectBisiercss B 3aBucuMocty ot KIII mBurarens,
BpPEMEHM IIMKJIOB, EMKOCTH KOBIIIA M TUNIOTHOCTH KC-
KaBHPYEMBIX TOPHBIX TTOPOJ, C yIETOM COOTBETCTBYIO-
11ero ko3 uirenTa pa3poixJeHusl.

Jl1s1 aileKBaTHOTO yu€Ta SHEPropacxooB Ha y4acTKax
TPAHCIIOPTHBIX KOMMYHHKAIIMI HEOOXOOUMO [OCTO-
BEpHOE BOCIIPOM3BEIEHNE MX CTPYKTYpHI M XapakTe-
PUCTHK KaueCTBEHHBIX U TEXHOJIOTMYECKHX, KaK 3TO
MOKa3aHo Ha pucyHKe 4. C 3TOM LIeNbi0 UCTIONb3Y-
ercsl maH ((paKTUYECKUI WM MPOEKT) TOPHBIX pa-
60T, BeMOMHEHHBI B AutoCAD 60 monyJYeHHbIH
C WCIIOJIb30BaHMEM HIMPOKO HBIHE UCTIONb3YEMBIX Jie-
TaTeNbHBIX AallllapaToB JAPOHOB, KOTOPHIE ITO3BOJIS-
10T C MaKCUMaJIbBHOM TOYHOCTBIO BOCITPOM3BOAUTH Ha
MMUTALMOHHBIX HU(POBBIX MOAEISIX B TPEXMEPHOM
MIPOCTPAHCTBE FTOPHO-reoMeTprueckue napameTpsl. C
TUIAHOB TOPHBIX PabOT M M3 MOSICHUTENBHBIX 3aIlv-
COK TI0 HUM OepyTcsi HeOOXOIMMBIE OpraHU3alMOH-
Hble U TEXHUKO-TEXHOJIOTMYECKUE XapaKTePUCTHKU
MO0 HUM. DTO MO3BOJISIET TOYHO MO3UIMOHHPOBATH
B KapbepHOM IPOCTPAHCTBE BCEe MMeEIoIMecs MyHK-
THI TIOTPY3KHU-BBIIPY3KH U TIEpErpy3KU TOPHOMN Macchl,
a CJIe/IoBaTeNbHO, a/IEKBATHO YUHUTHIBATh CTPYKTYPBI
(popmupyeMBIX pymo- ¥ TOPOJO- MOTOKOB.

Puc. 4 - Tlnan paspesa «lleHTpaabHbIT» ¢ BCTPOSHHOM CTPYKTYPOI MOJEIN FOPHOTPAHCIIOPTHOTO KOMITIEKCa
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Takum o006pa3om, TpoBeileHWE KOMIUIEKCAa MCClie-
JIOBAHUI TIpEdroaraeTcsi Ha OCHOBE CHCTEMHOTO
MOfIX0/la C TMPUMEHEHHWEeM METOHNOJIOTUN MMUTALIH-
OHHOTO MOJIEJIMPOBAHUST UCCIIEYEMBbIX TOPHOTpPAHC-
TIOPTHBIX TIPOLIECCOB, O0OECIEeUNBAIOIIMX a/IeKBaT-
HBI YYET TOpsKa M TOCIeIOBaTeIbHOCTH Olepa-
LUl OCHOBHBIX TEXHOJIOTMYECKHX IIPOIIECCOB C JIO-
CTOBEPHBIM yYETOM KOHKPETHBIX TOPHOTEXHIUECKHUX,
TOPHO-TEOMETPHUUYECKUX, TOPHO-TEOJIOTUYECKUX, Op-
TaHNU3ALMOHHBIX U SKOHOMHYECKUX YCIOBUH (DYHK-
IIMOHUPOBAHUS OCHOBHOTO TEXHOJIOTMIECKOTO KOM-
TUTeKca pa3pe3oB [6-10].

[IpumeHsiemast B Iporiecce IMUTAIIMOHHOTO MOJIEIH-
POBaHUS M UCCIIEOBAHUI METO0NOTHs (POPMHUPOBA-
HHSI 9KOHOMHKO-MaTeMaTH4ecKuX Mojiesiel odecrie-
YHMBAeT aJICKBATHBIA YUYET MOPS/IKA U MTOCIIEOBATEITh-
HOCTH TIOOTIEPAIIMOHHBIX 3aTpaT Ha MOIepKaHue pa-
6OThI TOPHOTPAHCIIOPTHOTO KOMILIEKCA.

OpnHO U3 JOCTOMHCTB MPUMEHSIEMOT0 MTOAXO0AA 3aKJII0-

YaeTcsi B IPAKTUYECKH JOCTOBEPHOM Yy4éTe oOIie-
rO pexMMa U KaJleHOapsl SKCIUTyaTallii TOPHOTpPaHC-
HOPTHBIX KOMIUIEKCOB Pa3pe30B, YTO MMeeT INpUH-
LUITHAIBHOE 3HAYEeHHE Ui 00eCcrieyeHHsl TOUHOCTU
OCHOBHBIX TEXHUKO-IKOHOMUYECKUX PacUETOB U 3h-
(heKTMBHOCTH KOMILIEKCA MPeJIaraeMbIX Mep.
Pe3yabTaThl 1 00Cy:K/I€HHE - HAITPABJICHUS TTOBbI-
1reHnst 3(pheKTUBHOCTH.

Bo3moxHbIE B paMKax JaHHOIO HaIlpaBJICHUA I10-
BBIIIEHUST 9HEProaOEeKTUBHOCTU IO/l HAaNpaBJIeHU S
MOKHO YBHJETb 110 Tabmuile 1, rie Ha mpuMepe OHO-
r0 M3 MCCIIEAYeMbIX OOBEKTOB, CpPel ¢ OOIIENpPOn3-
BOJICTBEHHBIX MEPOIPHATHH, HAMOOIBLIYIO AOMIO (10
90%) mMerorierocsi MOTEHIMAIA UMEIOT YIy4dIlIeHe
KauecTBa MOKPBITUST BHYTPUKAPbEPHBIX J0OPOT, BHEM-
pEHHE aBTOMATU3MPOBAHHOW CHCTEMBI MOHUTOPUHIA
SHEPropacxoya, ¥ ONTUMHU3ALMH NapKa aBTOCAMOCBa-
JIOB, a TAKXKe PEKMMOB M YCIIOBHI UX SKCILUTyaTaLUH.

Tab6muua 1 - [nan sHeprocOeperarommx MEpONPHUSTHIA 110 TPEANPUSTHIO

T'omoBas SxoHOMESA
TOILIMBHO-YHEPreTHYeCKNX
Ne . 3arpartel, | pecypcos
/i Hanmenopanue Meponpusruii TBIC. B HaTypaJIbHOM B CTOMMOCTHOM
TeHre BBIpaKEHUH, BBIPQXXEHUH, THIC.
T.y.T. TEHTe
1 3amMeHa JepeBsIHHbIX OKOH Ha 86954 114,17 539,52
METaJUIONJIACTUKOBHIE,
sHeprocOeperamiye OKHa
2 VYcranoska [IBX 3aBec Ha BopoTax 5401,1 319,27 1508,69
3 [IprmeHeHne HI3KOIMHUCCHOHHBIX TUICHOK 16210,9 219,62 889,72
Ha OKHax
4 YcraHoBKa TEMIOOTPaKAIOIIMX SKPAHOB 228,78 11,37 53,74
Ha CTeHax 3a MpudOpamu OTOILICHUS
5 3amMeHa HeM30JIMPOBAaHHOTO TipoBoja Tuna | 35811,43 30,37 6557,7
A u AC BJI 0,4 kB Ha npoBoa tuna CUIT
6 3amMeHa ycTapeBIIMX TpaHchOpMaTopoB 2527,05 3,7 511,63
tuna TM Ha sHeproaddexkTuBHbIE
TpaHcgopmaropsl Tunia TMI™-12 u
nepeycraHoBka cymectByiomux KTII ¢
YUYETOM 3arpy3Ku TpaHC(OpMATOPOB
7 3aMeHa OCBeEIEHNS Ha CBETOINOIHOE 70 956,92 131,6 18 182,95
OCBEILIEHUE
8 BHenpeHue ycTpoicTB KOMIIEHCAIIN 4688 28,4 4034,39
peaktuBHO MorHocTH (YKPM)
9 VaydmeHue kayecTBa MOKPHITHS 8 420,00 330,22 303 480,00
BHYTPHKAapPbEPHBIX JOPOT
10 Buenpenne cucreMbl MOHUTOPHHTA 15000
3Hepro3d g ekTUBHOCTH
BHYTPHKAPbEPHBIX aBTOMOOHIbHBIX
JIOPOT Ha pa3pe3ax npeanpusiTusi
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11 OnruMn3anusi mapka 5477 000 3760,9 1832588,54
aBTOCaMOCBAJIOB MO pa3pe3am
«IlenTpanbHbIi» U «3anagHbIH».
12 YcraHoBKa ro3o6aionHoro odopymoBanus | 5 600 13,1 9 355,80
U151 aBTOTPAHCIIOPTa OEH3MHOBBIM
JBUTATENIEM
Hroro 5728 4 962,72 2177 702,68
798,18

OCHOBHBIMU HANpaBJIEHUsIMU TOBbIILIEHUsT 3 Pek-
THUBHOCTH W CHYKEHHSI ceOECTOMMOCTH TOPHOTPAHC-
MOPTHBIX pabOT OMpejieNieHbl TAKUe, KaK MOBBIIIEHUE
3(ppEeKTUBHOCTH MOHHTOPUHIA TOPHOTPAHCIOPTHBIX
paboT, ONTUMM3AIMS MapKa aBTOCAMOCBAJIOB M Me-
PONPUSTHS OPraHU3aIMOHHOTO XapakTepa. [Tpu sTom
TIOTEHIMAJI CHUKEHUS SHEPrOEMKOCTH TOPHOTPAHC-
MOPTHOTO TIpOIlecca 3a CYET YAyYIIeHHWs KavyecTBa
BHYTPHKApPhEPHBIX JOPOT HE PacCMaTPUBAJICH B CBSI-
31 C OCOOEHHOCTAMU JaJbHENIIEN TEXHOIOTNYECKON
niepepaOOTKU PYTHON MacChl M KPaTKOBPEMEHHBIM Xa-
paKTepoM BeJIeHHS FTOPHBIX padOT B KAPhEPHOU 30HE.
[No ycTaHOBNEHHBIM HAIPaBJIEHUSIM KOMILIEKC Tpe-
JlaraeMbIX Mep TO3BOJSIET CHU3UTH YACNBHYIO ceOe-
croumocth 1 M® u3BIEKaeMoii TopHO#t Macchl ¢ Oa-

30BOT0 YpOBHs B cpemHeM Ha 15-20% u 6onee. [pu
9TOM OOIINI SKOHOMUYECKHN 3(PPEKT MAKCUMAIIFHO
MoeT gocturath oT 0,5 10 2,5 MJIH. B TOI.

JpyrumM, BaKHBIM HarpasiieHHeM CTpareruu JOCTH-
’KeHUs1 HU3KOYITIEpOAHON HelTpanbHocTH Kaszaxcra-
Ha, KaK ¥ MHOTHMX JPYTMX TOPHOJOOBIBAIOIINX CTPaH
MOXET W JOJUKHA CTaTh NajlbHEWIas 3NeKTprdu-
Kalyisl TOPHOTPAHCIOPTHBIX pador. OJHUM W3 Ha-
TJISITHBIX IPUMEPOB PEATbHON MEPCTIEKTUBHOCTH ITO-
TO HANpaBJIeHUs SIBISIOTCS PE3y/IbTaThl MCCIAESHOBA-
HUS MEPCHeKTUB NPUMEHEHUs JIBYX BapUaHTOB rop-
HOTPAHCIIOPTHOTO KOMITIEKCa Ha OJHOM U3 XKEJle30-
PYAHBIX KapbepoB KazaxcraHa, Kak 9TO Iipe/icTaBIeHO
B TaOuLe 2.

Tat6muna 2 - CpaBaeHue 3(p(heKTHBHOCTH TOPHOTPAHCIIOPTHBIX CUCTEM C aBTOMOOMIIBHBIM H

KOMOWHUPOBAaHHBIM aBTOMOOIITBH

0-KEJIEBHOAOPOKHBIM TPAHCIIOPTOM

[II/IT  BapuaHTbl VaenbHas O6BEMBI SkoHoMuueckmii  [IprmMedanue
ce0eCTOMMOCTbD, MIePEeBO30K, apdexT, MITH.
T/ M. THIC. M2, Tr./ron,
L CyecTByiomiasi TOpHOTPAHCIIOPTHAS CUCTEMa
11.1. 29AK 227,84 5839 - 7u9ac.ulOusz 12
11.2. 2KK 180,01 7252 - J1.c. He BhImoNHEHNE
11.3. I'TK 356,80 7525 - [UIaHa.
1L I'TCK c 3amenoii K.JI.T. Ha aBTOMOOMITbHBIN
22.1. 2AK 277,6 14828 - +16 BenA3o0B.
22.2. KK 157,06 948 - JK.1. Tonbko Ha
22.3. I'TK 287,64 14828 +1025 y4acTke
cKJIai-(habpuka.
III. I'TCK ¢ npuHATBEIME MepaMH IO OpraHu3aliuy aBTO- U K.JI. TPAHCIOpTa
33.1. DAK 186,30 7913 Ycrpanenue
(9 BenA3) OJTHO-TIOJIOCHBIX
33.2. KK 97,85 12551 y4YacTKOB Ha JJOpOTax.
(12 n.c.) YBennuenue 3arpar Ha
33.3. I'TK 215,31 12551 +1776 rojJIepKaHue x.[1.

myTed B 1,5 paza,
CTPOUTENIbCTBO
JIOTIONT-HUTETbHBIX
nyTel, nepeHoc I1TO.
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U3 npencrasieHHOrO B TAONMUIIE 2 CIIEyeT, YTO BapH-
aHT TOPHOTPAHCIIOPTHOTO KOMITIEKCa C KOMOMHUPO-
BaHHBIM aBTOMOOWJIbHO-KEJIE3HOIOPOXKHBIM TPaHC-
noptoMm B 6osiee yeM B 1,5 pasa appextrBHEe 10 ce-
6eCTOMMOCTH TOPHOTPACIIOPTHHIX PpadoT, Oonee -
(peKTUBEH B TUIAHE TPOU3BOAUTENBHOCTH U B CYIIE-
CTBEHHOW Mepe SKOJIOTUIHEH 10 CPaBHEHUIO C BapH-
aHTOM, TJIe €AMHCTBEHHBIM BHIOM TPAHCIIOPTA SIBJIS-
€TCs1 aBTOTPAHCIIOPT.

Hau6onbimue 3¢ @dekTs CHUXEHUS ceOeCTOMMOCTH
CBSI3aHBI C ONTHMU3AIMEH PEKVMOB 3arpy3KH U TeX-
HUYECKOTO COCTOSTHHSI aBTOTPAHCIIOPTA.

W3 opraHM3aifioHHBIX MOMEHTOB, LieJIecO0Opa3HO
60s1ee OOOCHOBAHHO paccCMaTpUBaTh Ha MPEIIPUSITH-
SIX BOINPOC TPENOCTaBJICHUSI HAa ayTCOPCHHI TOPHO-
TPaHCHOPTHBIX PAOOT CyOIIOAPSITHBIM OPTraHU3AIIHSIM.
BoiBoapl. PesynbTaThl MpOBENEHHBIX B XOZE€ KOM-
TUIEKCHOTO TEXHHUKO-TEXHOJIOTMUECKOTO ayauTa WC-
crnenoBaHuil  3(ppeKTUBHOCTH  (PYHKLIIMOHUPOBAHUS
I€OTEXHOJIOIMYECKUX KOMIUIEKCOB Pa3pe30B U Kaphe-
OB, TIOKa3aJTH, YTO IMPH JOCTATOYHO KAYeCTBEHHO Op-
TaHW30BaHHON MH(PACTPYKType, BKIIOYast CTPYKTY-
Py ¥ Ka4ecTBO BTOPOCTENEHHBIX ABTOMOOWIIBHBIX J10-

poOr B OTBEIEHHOW NPOMBILIUIEHHON 30HE, Ha Mpe-
TIPUATHHA UMEETCs] CYIIECTBEHHbBINA ITOTSHITNANT TIOBbI-
1reHust 3(pheKTUBHOCTH U CHIKEHUSI Ce0eCTOMMOCTHU
TOPHOTPAHCHIOPTHBIX PadoT.

DddexTrBHAs peanu3alus ONpPeAeIEHHOTO KOM-
TUTeKCca Mep, 00eCIeYNBaIOIINX TOBHIIeHHe (P dek-
TUBHOCTH (DYHKIIIOHMPOBAHMS T€OTEXHOIOTMIECKUX
KOMIUIGKCOB TIPEINPUATHAS U CHHXEHHUS Ce0eCcTOM-
MOCTH TOPHOTPAHCIIOPTHBIX pabOT KapbepoB, MOXKET
OBbITh OOECIIeueHa TOCPECTBOM MOBBIITIeHHS 3 deK-
TUBHOCTH YIITyOJIICHHOTO (IIOOIEePAIMOHHOTO) MOHU-
TOPUHTA TOPHOTPAHCHOPTHBIX PabOT, MOBBIIEHUEM
KauecTBa YIPaBJICHUS] TOPHOTPAHCIIOPTHBIMU Pado-
TaMH MOCPEJICTBOM O0Jiee KaYeCTBEHHOM peasn3alum
TaKUX (PYHKIIUI, KaK YYET ¥ KOHTPOJIb, CTUMY/IMPOBA-
HHe, peryIrpOBaHUe, HOPMUPOBAHNUE, TUIAHUPOBAHES
W OpraHu3aIvsl.

OpanM 13 3(p(EeKTUBHBIX WHCTPYMEHTOB YIpaBiie-
HUS ¥ TIOBBIIIEHUS 3SHEro3(p(eKTHUBHOCTU TOPHO-
TPAHCIIOPTHBIX Pa0OT Ha OTKPHITHIX Pa3pabOTKax siB-
JISIeTCS] BHEJIPEHNE Ha MPENPUSITUN €IUHBIX aBTOMA-
TU3UPOBAHHBIX KOPIOPATUBHBIX CHCTEM YIPaBJICHUS
T€OTEXHOJIOTYECKUMI KOMITIEKCAMHU.
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TAY-KEH OHEPKOCIBIHE APHAJIFAH JTUCIIETYEPJIIK-TAJITAMAJIBIK,
JKYHNE

AJL. Tynerynos!”, K.M. Aknmes!, H.K. FOpkos?, /I. Octposepxos®
'Kasak TexHomnorus sxoHe OM3HeC yHuBepcuteTi, Actana, Kaszakcran,
[Tensa MeMJIEKETTIK yHuBepcuteTi, [lensa, Peceit ®enepanusicet
3BepiuH TeXHUKANBIK, yHUBepcUTeTi, Beprun, [epmanus,
tad62@ya.ru

JKyMmebicTa Tay-KeH ©HepKociOiHe apHaJFaH UICIETYepITiK-aHATUTAKABIK, KYWeHiI KOJIaHyIbIH ©3eK-
TUTITT KepceTureH. DKCIepUMEHTTIK 3epTTeyJepdiH MakcaThl Tay-KeH ©HepKociOi YIMiH AWCTIeTYepIliK-
AHAIMTUKAJIBIK KYHEHi KONIaHy 9iicTeMeciH a3iprey Ooubin Ta0buiaabl. COHFbI OHXBUIIBIKTAPAA Tay-KEeH Me-
TAJUTypPrusi KeleHaepin 6acKapy/sl 0acKapyibl aBTOMATTAHIBIPYIbIH PTYPIIi JKyiesnepi eTe OeICeH Il JaMblIIl
KeJsieqli, OyJ1 ©3 Ke3eriHje aBToMaThKa XoHe JHcreTdepriey KyheaepiHiH JIeMeHTTepl MeH Ky pbUIFbUIApbIH
TaH/layFa )KOFaphl TAJANTap KOSIbI.

Tyfinai ce3aep: mucneTIepIiK-TaIIaAMAIBIK KYite, 9ficTeMe, Tay-KeH OHepKaciOi, Tay-KeH MeTauTyp-
IUs KellleHi, OakpuIay anmaparypachl, 0ackapy sKyhenepi, JaTYMKTep, MeTaH

JUCIHETYEPCKO-AHAJINTUNYECKAA CUCTEMA J1JI4
TOPHO/JIOBBIBAIOIIEA IPOMBIIIIJIEHHOCTH

A.JL. Tynerynos!”, K.M. Akumes!, H.K. IOpkos?, /I. Octposepxos®
'KazaXckuil yHUBEpCUTET TEXHOIOTMH U GM3HECa,
[eH3eHCK Ui rocyJapCTBeHHbI yHuBepcuTeT, [lensa, Poccuiickas ®enepanus,
3BepnuHcKuit TexHuYecKuil yauBepcutet, Bepmun, Tepmanms,
tad62@ya.ru

B paboTe noka3aHa akTyaJbHOCTb TPUMEHEHHMsI JUCIIETYePCKO-aHATUTIHYECKON CUCTeMa JUlsi TOPHOM ITpo-
MBbIIITEHHOCTH. LIenbio SKCIepiMeHTaIbHBIX UCCIIeJOBAHHUM SBIIsIeTCs] pa3pabOTKa METOLOJIOTHH IIPUMEHEHH ST
JICTIETYEPCKO-aHATIMTHUECKON CHCTEMBI /151 TOPHOW MPOMBIIIJIEHHOCTH. B mociienHue aecATuiaeTus OueHs aK-
THBHO Pa3BUBAIOTCS Pa3IMYHblE CUCTEMbl aBTOMATH3aI[MM KOHTPOJIA YIIPaBIeHN s TOPHO-METAUTY prudeCKUMU
KOMIUIEKCaMH, 4YTO B CBOIO OYepelb NMpeabsBiseT Oosnee BBICOKME TPeOOBaHMs K BBHIOOPY 3IEMEHTOB U
YCTPOWCTB CHCTEM aBTOMATHKH M AUCIETYEPU3ALIHL.

KuroueBble c10Ba: AncCHeTIYEpCKO-aHATIMTUIECKAsT CHCTEMA, METOZIONOT ST, TOPHAsl TPOMBIIIUIEHHOCTb,
TOPHO-METaJTyprudecKUil KOMIUIEKC, alnapaTrypa KOHTPOJIs,, CACTEMBI yIIpaBJICHUs], JaTYUKH, METaH.

DISPATCH AND ANALYTICAL SYSTEM FOR THE MINING INDUSTRY

A.D.Tulegulov!*, K.M. Akishev', N.K. Yurkov?, D. Ostroverkhov?
Kazakh University of Technology and Business, Astana. Kazakhstan,
ZPenza State University, Penza, Russia, 3Technical University, Berlin, Germany,
tad62@ya.ru

The paper shows the relevance of the use of a dispatching and analytical system for the mining
industry. The purpose of the experimental research is to develop a methodology for the use of a dispatching
and analytical system for the mining industry. In recent decades, various automation systems for control
control of mining and metallurgical complexes have been actively developing, which in turn imposes higher
requirements on the selection of elements and devices of automation and dispatching systems.

Keywords: dispatch and analytical system, methodology, mining industry, mining and metallurgical
complex, control equipment, control systems, sensors, methane.
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Kipicme. Tay-keH eHIIpiCiH aBTOMAaTTaHABIPY-
KAyiICi3AiKTI apTTBIPYABIH XOJBL. Tay - KeH eH-
JipiCiH aBTOMATTaHIBIPY-KOHCEPBATUBTI calajapablH
6ipi. Kenreren ke3eHaepie eHIipicTik Tiz0ekTep Oip-
Hellle OHXbUIIbBIKTAp OYphIH OOJIFaH CHSKTBI €CKi
OZiCTEH KYMBIC icTeial. OHOipymli KoCimopbIHAAp-
JIbI KAHFBIPTY - OJIAP/bIH THIMJIUTIT MeH TaObICTBUTBI-
FBIH apTTHIPY FaHA eMec, COHBIMEH KaTap Kayirci3mik
MaceJIeci.

Tay-keH eHepKaciOiHiH TEXHOJIOTHSIIBIK, TPOLECTEPiH
aBTOMATTaH/ABIPY OipKarap MakcarTrapra KOJ JKeTKi-
3y VIIH XYy3ere achlpbUIabl, MBICAJBI, OHAIPYHiH
OHIMAUTIrH apTTHIpY( MMKi3aT KeJxeMi MeH carachl),
IIBIFBIHAAPAB! a3aliTy, acipece Kep acThl kKoHE Kep
YCTi JKYMBICTApBIHBIH SHEPTUsl THIMJLUIIr KOpPCeTKilI-
TEpiH JKaKcapTy, OypblH KOJIMEH OpbIHJaJIFaH HeMe-
ce GaKpUIAHATHIH TEXHONOTHSUIBIK, IIPOLIECTEpi MeXa-
HUKAJAHJBIPY APKBUIBI INTATTHIK, KYPaM/bl OHTAIIaH-
JBIpY, KayilCi3AiK CTaHAApPTTapbIH KaKCapTy. aBapH-
SUTBIK, )KaF JaiIap/bl yaKThLTbl O0JIIbIpMay, OH/IPICTIK
Ti30eKTiH OapIBIK yJacKeJepiHae KaOIbIKThIH Kaii-
KYHiH YHeMi e3iH-631 AuarHoctukanay [1].
Tay-KeH-IIaxTa >XKaOABIKTApblHAa >KOHE aBTOMATHKA
JKOHE TelleMeXaHWKa KylhenaepiHe KOMbIIaThIH 3amMa-
Hayl TajlanTapibl €CKepe OTBIPHIN, AJJIBIH aja Chl-
HaKTap JKYPri3yai, aknmapartsl Oepy armaparypachl
(ATIN) meH Typii TYpJIeHIIpriluTep Heri3iHae Kyu-
eHi Toxipuoestik naiiagany MeH KaObuUiiay ChIHAKTa-
PbIH KO3[EUTIH KaHa KYMBbIC K00aIaphl d3ipieHye.
JXKyiieHi cplHay koHe MaiifajaHy OEKiTiIreH InaxTa-
JIBIK, CBIHAK, Oar/iapyiaMachl MeH 9JIiCTeMeciHe ColKec
IIAXTaHBIH HAKTHI JKaF/laiIapblH/ia Ke3/ieesi.
Marepuaagapsl MeH 3epTTey daicremeci. Ochl
FBUIBIMEM Makanajga 3eprrey oObekrici petinze "Ka-
3aKcTaH" aXTachl KAPACThIpbUIaabl. Bakpuiay 0Obek-
TiJIepi peTiHAe IaxTaHbIH IIemiMi GOWbIHIIA X0o0a-
HBIH KypambiHa Ne 2 sxoHe Ne 5 Ka3y ydackesnepi eH-
rizingi. Kaz6a yuackenepinge xyiie keleci mapamerp-
Jiep TypaJibl OPTANIBIK, AUCieTYepitiK myHKTke (LIJIT)
aKIapaTThl OaKbLIaY bl XKoHE Oepy/i KAMTAMAChI3 eTe-
I

- Kbl IIBIFATBIH KEJIETY arbIHAAPBIHAAFBI KOHE
KeJII TYCETIiH jkKaHa aFblHAApIarbl ayaHbIH KbUIIaM-
JIBIFBI (IIBIFBICH);

- IIB Teneemney KapacTHIPbUIATHIH Ka3y YYACKECIHIH
HYKTeJIepiH/eT1 METaH KOHIIEHTPALIUSCHI.

JKylieHiH TEeXHUKaNBIK KYpPaJAapblHbIH KypaMbIHA
aKIaparThl ipikTey Kypaigapsl, AKnaparTsl 6epy am-
TapaTtypachl koHe OETTiK ecenTey KellleHi Kipemi. AK-
TaparTH ipikTey Kypais perinae xyiene "METAH"
KemreHiHiH JIMT-4 MeTaH KOHLIEHTPAIMSICHIHBIH Ce-
PUSUIBIK, JATYUKTEPI JKOHE JENPEccHsl MEeH aya JKbLI-
namabirbiHbH [TIC-1 TypaeHgiprinrepi KoigaHblIa-
Ibl. Kepceriiren garyvkrep MeH TYpJeHOiprimrep-
JieH aKnaparTsl Oepy/JiH TEXHUKAIBIK KYPaJbl PETiH-
ne AIIN ammaparypacel maiinanansuiagsl. AIIN am-

naparypacet [1J1O - ma opHanackan YIIK kaOeuinay-
KOMaH/IJIbIK, KYPBUIFbICHIHAH, PI” TONTHIK TapaTkpl-
IITAPbIHAH JKoHEe OaKbulay OOBEKTiNIepiH/e OpHAThI-
natbH ITTU Teneenuey TypieHaiprilTepiHeH Typa-
Jbl. berTik ecentey kemeHiHiH KypambiHa IBM kia-
CBHIHAAFHl €Ki KoMmmbloTep Kipemi (Gipeyi cayarHa-
Ma peXUMiH/Ie, eKIHIIICI aKIapaTThl KUHAKTAY KOHE
OHZIEY PeXUMIHIE), KYNTACThIPy KypbUHCH (YC),
Kaobu1Iay-koMaHgabik, Kypsutesl (YIIK), AITA am-
naparypacsi [2-3].
Ocpl x00aa TaiigajaHBUIATBIH JKaHa armapary-
pa Typadbl HeTi3ri MoJliMeTTep, TEXHUKAIBIK [e-
peKTep, KYPBUIFBICHI jKOHE JKYMBIC MPUHIUII, MOH-
TakJay KoHE TEXHUKAJBIK KbI3MET KOpCeTy KOHiH-
Jieri HycKaysap sxoHe 0acka Jla MaJliMeTTep MbIHa1ak
Ky’KaTTapaa KeJlTipuireH:
- "VXJIS ATIM aknapar Gepy ammaparypacsl. AT
00.000 P3 skcrutyararus sxeHiageri Hyckaymbik'';
"Menpeccuss xkoHe aya kpuUigamapirel I111C-1
VYXJI5 typnenpiprint. ITIC naiipanany xeHiHIeri
Hyckaynbik-1 00.000 P2";
- "AIIN anmaparypaceiH IBM tunti JK-men xyr-
TacTeIpy KYpbUFbICH. [lalinanany xeHingeri Hycka-
yieik, YC 00.000 P3";
- OprajBIKTaH/IBIPBUIFAH a3poras/ibl 0aKpLUIay Kylec
(AT'K). Onieparop 6acIblIbiFb';
- "Complex aneMeHTTepiHe apHaJIFaH KBICKAIa aHbl-
KTaMaJIblK, HYCKAYJIbIK "
Annapamypanviy, Ky pambel JicaHe OpHANACYbL
KyiieHiH TeXHUKAJIBIK KYpalJapbiHbIH KypaMbIHA
(1-cypet) *xep YycTi ecentey KellleHi XoHE OHIi-
Py YyuackeJepiH asporasziblk Oakpliay Kypajigapbl
Kipemi.

P gobeivHoro
y4actka Ne 5

PN poBbluHoro
yyactka N2 2

Cyper 1 - "Kazakcran" maxTacblHbIH aBTOMaTHKA
JKOHE TeJIeMEeXaHMKa KYHUEeCiHIH KY PhUIBIM/IBIK,
CcXeMachl
LIOIT - opranbik aucnetdepiik myHkt; CIIA 1 -
"Meran" kemeHiHiH Tiperi; YIIK1, YIIK2-ka0buinay-
KOMaHIanmbIK, KypbuUtrsl; YC1, YC2-tyHicy Kypbl-
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nrbice; DEM1, DEM2 - IBM Tunri gepbec MUKpO
DEM; PIO", PI'T - tontsik, guctpudsiotop; ITTUI,
[ITN2-teneenmey Typreraiprimi; Bl, B2 - genpec-
CHsl JKoHe aya KpulgamabiFbeiH TypaeHaiprim TIIC -
1; M1, IM2-meran patuuri IMT; ACI1 - "Mertan"
KelreHiHiH na6pu1 anmapatel; [TYTIT-KbUTKBIMAITBL
y4acKeJiK jkepacThl KOcaKpl craHuusicel; KK1-6emy
mkagel; KK2, KK3 - kabenbaik kopar

JKyiieHiH TeXHUKAJIbIK, KYpalIapbIHbIH KYPaMbl:

1. Berrik ecentey kemeHi IBM kiacbHAaFb! €Ki KOM-
meloTEpIeH Typanasl (Oipeyi cayaaHama pexuMmiHge,
EKIHIIICi aKTapaTThl JKHHAKTAY XKOHE OHICY PeXKUMIH-
ne), eki YC, exi YIIK sxoHe kabenbai ceiMaapra ap-
HasraH mkadrap (kpoce). KemeHHin Gapiibik Kypai-
napsl maxtansiy LTI yit-xkaiietana AIK oneparo-
PBIHBIH apHAWbl YHBIMIACTHIPBUFAH KYMBIC OPHBIH-
Ja opHajacaapl. OnepaTopablH Yil-KalbIHbIH €J11IeM-
JiepiHe OaliIaHBICTBI ecenTey KellleHiHiH Kypaiapbl
Y3bIH/IBIFbI GOWBIHINA HEMECe YThIMIIbI KOH(UTYparu-
SIHBIH, OipHeIIe KecTeCiHe OpHaacybl MYMKiH.
1-cypeTTeH Kepill OTHIPFaHBIHBI3IAN, aKMAPATTHl Oe-
py anmaparypacbiabH Oip kubHTHFH (YIIK1, YCI1)
JKOHE €Ki KOMITBIOTep KYMBIC peKuMiHze (KOCBUIFaH),
an ekinmi (YVIIK2, VC2) xommbioTepre KOCBUIFaH,
6ipak erripyi kyize (peseprre). Kymoic YIIK1-neH
GaiiIaHbIC XKeJici (TepT ChIM) OrepaTop Yi->KalbIHbIH
kpocchiHa (KK1) kipeni, conaH KefiH eki xkora 0eJri-
Heqi. Bip Gaitnanbic xkeici eki KieTKasbl OKNaH O0ou-
piMeH KK2-2 xepactbl kabenb KopaObiHa, CollaH Kei-

2-x K. CTEON

MLKNB3T 50x2 o

S

iH N2 eHmipy ydackeciHe eTteni. Exinmm OaiimaHbic
JKeJTici KaHa exi KieTkasbl 6emike apkbiisl KK2-5 xe-
pactbl KopaObIHa, coflaH KeiiiH NeS eHJipy yuackeciHe
eTefi.

2. OHJipy yuacKeJepiHIeri asporaszpl OaKbUIay/IbIH
TEXHUKAIBIK KypangapbiHbiH KypambiHa "METAH"
KeIIeHIHIH CepysUIbl MIBIFapbUIaThIH alapaTypachl-
HbIH [IMT-4 MeTaH KOHLIEHTpPAIMSCHIHBIH JaTYMK-
Tepi, IIJIC-1 nmenpeccus skoHe aya *KbUITaMABIFbIHBIH
Typienaiprimrepi, IITU Teneemmuey TypiaeHaiprim-
Tepi JKOHE TONTHIK, MUCTPUOBIOTOPH Kipeti.

3. IllaxTaHbIH TEXHUKAJIBIK KEHECIHIH XaTTaMachlHA
colikec Oakpuay xyitecine No2 sxoHe NeS eHzipy ydac-
KeJlepi eHriziyieni. OHipy yJyackenepiHaeri Kiumar-
THIK, KoHE TMalilaiaHy IIapTTapsl TOMEH/e KelTipi-
TeH.

Ne 2 enpipy yuackeci-JlaBa 233-I111-B:

- eHaeneTiH Kadar-111;

- JKeJIeTy CXeMachl-TiKeJed, TOMEeH TYCETiH, cepri-
TETIH;

- JKeJJIeTy Ka30aJapblHbIH KMMAChI, M:

- meriny (BeHT. mpoMm. mrpek 233-[11-B) - 8,6;
’aHapy (KOHB. rpoM. mrpek 233-1111-B) - 11,0; IIe1-
FBIC yJackeci (KoHB. mpom. mrpek 233-1111-B) - 9,3;
- aya IIBIFBIHBL, M>/MUH: Kipic - 773; kaHapty - 1050;
Isiric yuackeci-1693.

Temenne 2-cyperre "KazakcTaH" HIaXTacbIHBIH Ka-
Oebik OalTaHbIC KeJIepiHiH KY PhUIBIMBIK, CBI30a-
CBI KOPCETLIreH.
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Cyper 2- "Ka3zakcraH" maxTachiHbIH Kabelblik OaiiIaHbIC XKeTiIepiHiH KY PbUIBIMIBIK, ChI30aChl

3-cyperte "KazakcraH" MIaXTachIHBIH OPTAJIBIK, AUCIIETYEPITIK MyHKTIH/IE KyHe anmapaTypachiHbIH OpHAJIACy
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cb30ackl kepceriireH. By cxemana xyMbic KUBIHTBIFB! peTiHae YC1 KyNnTacTepy KYpPbUIFBICHI, KaObLIAAY-
KOMaH/ANbIK, upcl KypbUIFbICH KOMAaHbuiagpl. PesepBrik sxuHak perinae YC2 KyNTACTHIPY KYPbUIFBICHL,
KaobU1aay-koMaHAabIK YITK2 KypbUFbICH MaiiaiaHbuiabl. 1-MoHUTOD 1-ecenTey KellleHiH/e, an 2-MOHUTOP

2-ecenTey KellleHiHAe KOIIAHbUIAIbL.

Cyper 3- "KazakcTaH" IIaxTachIHBIH OPTAJIbIK, JUCHETYEPIiK MyHKTiHAE KYyIe anmnaparypachlHbIH OpHAIacy
cpI30achl

Kecre 1."Kazakcran" maxraceitbiy LIJITI-1a OpHATHUIATHIH XKYHe araparypachiHbIH Ti30eci

Artaybl Typi, MapKachl
Monurop Studioworks 563 N
Teiukan Midi Tower ATX 300 W
AyIMo TMHAMUKTED Genius Net Scroll+USB

JKemimik KOCKBILI KoHE
Kyar Ke3i

Y3naikci3 Kyar ke3i

COMPEX PS 2208/A/D Fast
Ethernet Pocket Switch 8 port 10/100
Mbits

UPS 600VA Power MAN Back PRO

600
Kemninik cys3ri
Kabbuiiay-KoMaHJaJIbIK,
KYPBUIFBI

JKynracteipy
KYPBUIFBICHI

VIIKAIIM01.000

¥ C 00.000

Vertor SOLO (4-x po3eTok)

Canbl JKaumel enmemuep
2 370410380
2 180430440
2 6540110
2301 80 xoBpuk
1 21050190 6530150
2 90150400
2 2004060
2 480170500
2 18565190

KobGanbrH THIMIINH OaranayaplH eH AYphiC dJici
peTiHIe TaHAAFaH KaOObIKTHIH OHTAMIIBI )KYMBIC pe-
KUMEPIH aHBIKTAy YIIH TEXHOJOTHSUIBIK MPOIIECTI
MOJIeIbiey OOJIBII TAObUIAIbI.

Herizri noTu:keJsiep

JKyprizinren 3eprreynepiiH ceHiMainiri yurH 0i3
TEXHOJIOTUSUIBIK, TIPOLIECTIH HETi3ri napameTpiepiHiH
HAKTHI MOHJEPiH KOJIaHAMBI3:

- aya JKBUIIaMJIBIFBI, M/C: Kipic-1,5; xkaHapTy-1,6; mIbI-
FBIC yuackeci - 3,0;

- CAJIBICTHIPMAJIbl METAHOOUJIBILIK, M>/MuH - 2,82;

- KopliaraH opta temneparypacsl, °C - 16-20;

- CaJIbICTBIPMAJIbl BUFAJIABLIBIK, % - 98 AeliH;

- armocepaiibl, KbicbiM, KIla - 92-98;

- aH/AaHY, mr/m>-67.

Ne 5 enpipy yuackeci-JlaBa 234-116-1B.

- maiganaseIFad Kaoar-J16;

- JKeJJIeTy CXeMachI-TiKeJel, TOMeH, apTKHI KaFbIMeH;
- JKEJIETKIII Ka30aJIapbIHBIH KMMACHI, M:

KeJIiN TyCKeH (KOHB. MpoM. Imrpek 224-116-1 - B) -
9,7; ’xaHapy (KOHB. mpoM. mTpek 234-116-1-B) - 14,8;
[pirpic yyackeci (MOHTaxAay kamepachl 244-116-1-
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B)-11,9;

- aya IIBIFBIHBL, M>/MUH: Kipic - 577; ceprity-665;
[errbic yuackeci -1241;

- aya KpUIIaMIbIFBI, M/c: Kipic-1,0; xaHapty-0,75;
HIBIFBIC yUackeci -1,7;

- METaHOOMJIBALTIK, M /MUH-8,8;

- KopIaraH opTa Temreparypacsl, °C - 16-20;

- CAJIBICTBIPMAJIbl BUFAIIBUIBIK, % - 98 mefliH;

- arMocepaltbIK, KbIchbiM, KI1a - 92-98;

- IIaHjaxy, Mr/m -73.

Kyprizinren ecenteynep Hotuxkecinae No2, NoS yuac-
KeJIepie aKMaparThl ipikTey koHe KaObuiiay Kypaj-
JapbIHBIH OPHAJIACYBIHBIH MBIHA/Ial KapTaiapbl aJblH-
ji138

Ne 2 enpipy yyackecinge (4-cyper) AaTUYMKTep MbIHA-
Jaii opbiHaapaa opHareliags: IM1-U - enaipy yuac-
KECIHIH KaJIlbl aFblHBIHAA (KOHBKA. IIPOM. LUTP €Ke
233-1111-B) 10-20M KaIIBIKTHIKTa, OHBI iCK€ KOCY
HYKTeci 6ap XaJIbl [IaXTAIBIK aFbIHMEH OipiKTipy
OpHBbIHAH 1,3 M KAIIBIKTBIKTa%;

JM2-U - Ta3apTy KeHKapblHAa 15 M-JleH acnailThiH
KAIIBIKTBIKTa 1,3 icke KOCy HYKTeCIMEH OJaH IIbl-
ry%;

JM3 - TazapTy KeHXKapblHa KipeTiH arbicTa (BEHT-Te.
npoM. mTpeke 233-/111-B) oman 5 M acnmalThiH Ka-
mbIKTHIKTA 0,5 icke Kocy HyKTeciMeH%;

JIM4-0,5% icke Kocy MeiuepieMeciMeH ydacKere
TYCETiH aFbIHHBIH Kipy opHbIHaH 10-20 M Ka3y ydJac-
KECIHiH KipiC aFbIHBIHJA.

81-eHaipy yYacKeciHiH Xajrmbl arbIHbIHAA (KOJIOH-
Hara. ipoMm. 233-/111-B) IM ceHCOpbIHbIH JKaHbIHIA
1-1m;

82-eHAipy YYacCKeCiHiH KeJlill TYCETiH arblHbIHIA
(Bert-Te. mpom. 233-IIM-B) IM4 pmaTuwriHiH Xa-
HBIHJAFbl yyackere KipeTiH arblH opHbeiHaH 10-20 M
KAIIBIKTHIKTA.

IITU typnenpipritrepi, PI" 6eurim xone KK3 ka-
OenbIiKk KOpaObl Keke KaJKaHFa OpHAThUIaIbl, OJ
yUYaCKeHiH kaJibl Kabenbaik OailIaHbIC KOPAObIHBIH
xanpHAa 19-I111 sxemgery ¢epuuiarsiHoa apHaibl
Tayamajaa opHaiacansl. IM1-U, IM2-U, IM3 nat-
YUKTepiH KopekTeHaipeTiH AC anmaparsl KOHBeWep
TIPOMBIH/IAFBI KBUDKBIMAJIBI TapaTy MyHKTiHIE (SHEp-
TYsI IOMBI3BIHAA) OpHATacanpl. cTpeke 233-111-B.
Ne5 eHzipy y4ackecinae (5-cypeT) OaTIMKTep MbIHA-
JIail OphIHIApA OPHATIACAIBI:

IOM 1 - mi-244-]16-1B MoHTax)ay KamepachlHAarbl
OHJIIpY YYACKeCiHiH xaumnbl arbiHbiHAA 10-20 M Ka-
MIBIKTBIKTA OHBI iCKe KOCY HYKTECi Oap sKajIibl Imax-
TaJbIK, aFbIHMEH OipiKTipy OpHbIHAH 1,3 M KAIIBIKThI-
K1a%:;

JIM2-U - TazapTy KeHXapbHIa OfaH LIBIFY KOJIbIHAH
15 M acnaiiTelH KalIBIKTHIKTa 1,3 icke KoCy HyKTeci-
MeH%;

M3 - TazapTy KeHKapblHa TYCETiH aFbicTa (KOHBAFa.
npom. mrpeke 224-116-1B) oman 5 M acrailThIH Ka-
MIBIKTHIKTA, icke Kocy HykTeci 0,5 %;

JIM4-ka30a y4yackeciHiH KipiC aFbIHBIHIA KipiC aFbl-
HBIHBIH y4ackere Kipy opHbHaH 10-20 M KallbIKTbI-
Kta 0,5% icke Kocy HyKTeciMeH.

4 xoHe 5-cypeTTepiie MbIHA/Ial KbICKApTyJap KaObul-
nmauas: JIM - metan patuwri, [IB - aya matawuri, ac -
na6bL anmapartsl, PI" - ra3 6esrint, [TTU - Teneesiey
typienaiprimm, KK-kabempaik xoparr.

Yyacrok Ne2
Naea 233-411-B

Bent6p-r 223-011-B

J 13508

AP L%M l

TPUINB30x2 L=1800m

KoHsatiepHsi npon. wrpek 233-111-B

Cyper 4 - Jaruuktepair Ne2 eHIipy yJacKeciHIe OpHAIACYHI
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Cypert 5 - JaruukTtepnin Ne 5 eHIipy yJacKkeciHIe OpHAJIACYHI

AJbIHFaH JepekTepai TaJKbLIay. ABTOMAaTHKa
JKOHE TeleMeTpusl KyIeciHiH JeMeHTTepiH opHasa-
CTBIPY/IbIH YCBHIHBIIFaH JKOOACHIHBIH KaHAJIBIFBIH €C-
Kepe OTHIPBIN, AJBIHFAH HOTIKEJIEp IMPAKTHKAIIBIK
pacTayapl KaxeT eTeTiHiH TYCiHy KaxeT. ABTOMAaTH-
Ka MeH TeJleMeXaHUKaHbIH OYKiJ KyHeci ChlHAIFaH
HAKThI )KaFrAailyiap Ja MaHbI3bl POJT aTKAPAIBbL.

KopeiTbinabl. Ocbltaiiia, yABIMAACTBIPYHIBLIBIK,
’KOHE perlaMeHTTeyIi Ky KaTTapIbl eHri3yMeH Oipre
"Kazakcran" maxrtachHOa IUCHETIYCPICHIIPY XKoHE
OaKpUIayAbl aBTOMATTAHIBIPY KOOACBIH iCKE achlpy

©Te MaHpI3/Ibl HOTHKEJIepre Ko )KeTKi3yre MyMKiHIIK
6epeni. Onapra ImaxTa Kayilci3airiHig jkaHa Korapbl
JICHIeliHe MbIFy, ToTeHIle Karmaiiap MeH KaOJIbl-
KTap/blH TOKTAIl KAJybl, IIBIFBHIAPIBI A3aITy KoHE
IIBIFBIHAAPIIB a3aiTY kaTaasl. CoHpaii-ak, Oy eHep-
KOCINTIK KAyiMCI3JiKTi, IITATTaH THIC JKOHE aBapH-
SUTBIK, KarJaiapapl KOl Mep3iMIEpiH KBICKapTy-
b, KOCIITOPBIH/ABI OacKapyIblH canackl MeH XKeles-
IITiH apTTBIPYIBl JKOHE JKENeNl JKOHE KBI3MET Kep-
CeTeTiH MepPCOHANABI OHTAMIAHIBIPYIB KAMTaMAachI3
eTyre MyMKiHJiK Oepei.
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THE INFLUENCE OF TECHNOGENIC FACTORS ON THE EFFECTIVE
COMBINED DEVELOPMENT OF ORE DEPOSITS

M.B. Baizbayev!*, S.B. Aliyev?, A.D. Shontayev®, D.D. Meiram?®, E.K. Karzhauova®
13 Kazakh University of Technology and Business, Astana, Kazakhstan Institute of Problems
of Complex Development of Subsoil named after academic N.V.Melnikov (IPKON RAN), Moscow,
Russian Federation,
e-mail: baiz76@mail.ru

The predominant field of application of the complex open-underground method is extended steep-falling
deposits with a homogeneous nature of mineralization. The main factors influencing the choice of a specific
technological scheme are the capacity of the deposit, the value of the ore and the stability of the array. The
complexity of solving geomechanical problems determines the main factors of choosing an open-underground
technology - the state of the treatment space and the way to control the state of the array.

Keywords: combined geotechnology, technogenic space, mountain range, deformation, geomechanical
processes.

PYIAJIBIK KEH OPBIHAAPBIH TUIMAI APAJIAC UTEPYTE
TEXHOTEHIIK ®AKTOPJIAPIbIH 9CEPI
M.B Ban3z6aes!”, C.5.Asmes?, A.7K.ITlonraes?, JI./I.Meiipam®, 3.K. Kap:kayosa®
L3Kasak TexHonmorus xkoHe 6usHec yHuBepcuteti, Acrana, Kazakcran
2Peceit FHUIBIM akagemMusAchl akajl. H.B.MensuukoB athiaarsl JKep KoHHaybIH
keuteHai urepy macenesnepidid uHctutytsl (MITIKOH PAH), Mackey, Peceii deaepauuscel,
e-mail: baiz76 @mail.ru

Kyprneni amblk, x&kepacTbl 9IiciH KOJIAaHYABIH OackiM cajiachl OipKeJKi MUHEpaJlaHy YJITiCiMEH CO3bI-
JIFAH TiK IIOTiH/Ii KeH OpbIHAAPHI OOMBIN TaObUIabl. HakThl TEXHONOTUSIIBIK, CXEMaHbl TAHIAyFa 9Cep eTeTiH
Heri3Ti (paKTopiapra KeH OpHBIHBIH KAJBIHABFH, KEHHIH KYHIBUIBIFBI jKOHE MACCHUBTIH TYPAKTBUIBIFBI KaTa-
Ipl. ['eoMexaHUKaIBIK ecenTepi MIeITyIiH KYpIesIUIiri alblK ep acThl TeXHOJOTHSACHIH TaHAAYIbIH HEri3ri
(pakTOpapbIH aHBIKTA/IBI - OHAIPIC aliMaFbIHBIH JKaFJaiibl )KoHE MACCUBTIH KYHiH Oackapy ajici.

TyitiH ce3/ep: apajac reoTeXHOJIOTUs, TEXHOTeH/IIK KEeHICTIK, Tay-KeH MacCHBi, qedopMariys, reoMe-
XaHWKAJIBIK, IIPOIIeCTep.

BJINAHUE TEXHOI'EHHBIX ®PAKTOPOB HA S®®EKTUBHYIO
KOMBUHUPOBAHHYIO PABPABOTRY PY/IHBIX MECTOPOK/JIEHUU
M.B.Bauz6aes'”, C.5.Anues?, A.JI.IIlonraes?, I.J1.Meiipam®, 3.K.Kap:xayosa®
Kazaxckwnii yHuBepcHTeT TeXHONMOTMH 1 Om3Heca, Acrana, KazaxcraH,

WuctutyT npo6iieM KOMILIEKCHOTO OCBOeHHUst Hesip uMenu akaj. H.B.MesnbHukoBa
Poccuiickoit akagemun Hayk (MITKOH PAH),
e-mail: baiz76 @mail.ru

INpenmyiecTBeHHas 001acTh NPUMEHEHUSI KOMIUIEKCHOTO OTKPBITO-IIOA3EMHOIO Cocoda - MpOTSIKEeH-
Hble KPYTONa/JQIOLIMe MECTOPOX/IEHHUSI C OAHOPOAHBIM XapakTepoM opyaeHeHusi. OCHOBHbIMU (haKTOpamHy,
BJIMSIIOIIMMY Ha BHIOOP KOHKPETHOHM TEXHOJIOTMYECKOH CXEMBI, SIBJISIOTCSI MOIIHOCTD 3aJIeXH, [IEHHOCTh py-
bl ¥ yCTOMYMBOCTh MaccuBa. CII0OKHOCTb peIlieHHs] TeOMEXaHMYECKHX 3a/1ay OIpeesieT OCHOBHBIE (haKTOPBI
BBIOOpa OTKPBITO-IIOA3EMHON TEXHOJIIOTHH - COCTOSIHUE OYMCTHOTO IPOCTPAHCTBA M CIIOCOO YIPaBJICHUs CO-
CTOSIHMEM MacCHBa.

KuroueBble ciioBa: KOMOMHMPOBaHHAs TEOTEXHOJIOTUs, TEXHOTEHHOE ITPOCTPAHCTBO, TOPHBIA MaCcCUB,
aedopmarnusi, reOMEXaHU4eCKUe POLIECCHI.

Introduction. A characteristic feature of the from open-pit mining to the underground method
combined development is the presence of quarry highlights the geomechanical aspects of the choice of
and underground treatment spaces located in the technological schemes and development parameters.
immediate vicinity. The combination of open- This is due to the need for joint assessments of
pit and underground operations or the transition the state of the mountain range near underground
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workings and the side-worked sides of the quarry.
The presence of a technogenic space formed by an
open mining method significantly complicates the
geomechanical situation in the zone of underground
work, changing the stress-strain state of elements
of underground mining systems, creating zones of
concentration and stress relief. On the other hand,
the presence of extensive underground mined-out
spaces leads to the softening and destruction of the
rocks of the overlying massif, reducing the stability
of the sides of the quarries, supporting and dividing
pillars. Forecasting the behavior of the rock massifs
being worked on, assessing the stability of outcrops,
determining rational technological parameters of
development in this case can be based only on the
study of geomechanical processes occurring in the
zone of mutual influence of underground and open-
pit works. Prerequisites for the successful solution of
the problems of combined development, ensuring its
effectiveness is achieved by knowing the patterns of
distribution of stresses, deformations, displacements
formed in the array during the operation of the
field in a combined way. Research in these areas
is a methodological basis for substantiating the
parameters of combined technologies, such as
rational opening and preparation schemes, reliable
methods for managing the state of the arrays being
worked on [1].

Carrying out underground mining operations in the
zone of influence of the quarry (under the bottom and
in the sides) causes a redistribution of stresses in the
developed array. The change in the stress state of the
rock mass causes, in turn, the redistribution of values
and the direction of action of the shifting and holding
forces.

The degree of softening of rocks as a result of
mining can be different and depends on the specific
conditions of the deposit: the intensity of structural
fragmentation of the massif; orientation of the
weakening planes relative to underground treatment
workings and quarry elements; the initial strength of
the massif’; the stage of development of the zone of
displacement of the degree of mining of the massif;
the speed of mining, etc [2].

The influence of the technogenic space formed by
the quarry on underground mining operations was
also studied in order to determine the preferred
order and direction of mining development in the
transition zone of the deposit. Variants of the
direction of development of underground works from
the massif to the slope and from the slope to the array
were investigated. The direction of development
of underground mining vertically does not have a
significant impact on the formation of stress fields
in the underworked board. In order to intensify the
work and ensure the stability of the sides, on the

first underground horizon at the base of the quarry,
it is preferable to develop reserves with division into
panels, continuous excavation of reserves.

The factors determining the use of open-underground
technology in the fields are: the joint use of mine
workings for transportation and drainage; the most
complete development of the reserves of the deposit;
the use of waste rocks as a laying material with a
simplified scheme of feeding them into the mine.
The factors limiting the use of this method are
disadvantages: the need to reduce the seismic impact
of quarry and underground explosions on the quarry
massif; difficult conditions for ventilation of mine
workings.

Materials and methods. The open-underground
mining of deposits is characterized by a number
of features that determine the conditions of mining
operations [3].

First, under the influence of underground work, rock
movements and subsidence of the surface are likely.
One of the conditions for choosing underground
mining systems during joint work is the need
for permanent and temporary preservation of the
stability of the array. The choice of the development
system depends on the specific mining and geological
conditions and the possibility of providing a reliable
guarantee of work safety.

Secondly, the mutual influence of blasting operations
in a quarry and in an underground mine introduces
restrictions and should be taken into account when
drawing up plans, calculating BVR passports.

The third is that the joint technology of conducting
underground and open-pit work requires special
organization of labor at quarry ore outlets
underground and at drainage works.

Fourth, the high responsibility and complexity of
solving geomechanical tasks imply: calculation of
the parameters of safe berms between open and
underground works; assessment of the thickness of
the ceiling over individual sections of the worked-
out space; calculation of the parameters of the
supporting pillars and the strength of the hardening
bookmark; determination of the permissible area of
horizontal exposure of the roof of the cleaning space;
assessment of the stability of the sides of the quarry
being worked by underground workings.

Currently, in most methods of assessing the stability
of slopes, only the matching stresses due to the action
of gravitational forces are taken into account, and
the maximum height of the slope is found by solving
the equation of equilibrium of holding and shifting
forces along the selected sliding surface in the vertical
plane. The value of the stability coefficient of the side
depends on the presence of natural tectonic forces in
the rock mass, the ratio of the elastic characteristics
of the rocks composing the mountain range, the ratio
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of the geometric dimensions of the quarry.

This leads to great economic damage and aggravation
of the environmental situation in the regions of
developed mining production.

Further development of the open method of
development, especially in the central and southern
regions of the country, will be associated with
the continuation of the seizure of valuable land.
Simultaneously with the increase in the depth of
quarries, there is a progressive increase in the volume
of stripping and the cost of ore extraction.

An important direction in the development of mineral
extraction, which allows to reduce the influence of
these negative factors and increase the efficiency of
mining operations, is the integrated development of
mineral resources. One of the ways to implement
this direction is the most effective combination
(complex) of various technologies and techniques
during the operation of the field.

With this method, when open-pit mining reaches
the final design depth (Figure 1 a) on one of the
flanks of the deposit, they continue to develop
horizontally towards the center of the deposit. After
the working side of the quarry moves 150-200 m, in
the immediate vicinity of the end part of the non-
working side, a rising one passes, which connects the
bottom of the quarry with the pre-designed workings
of the underground horizon. With a series of vertical
wells, the rising is expanded into a cut-off slot located
across the stretch of the ore body at its full capacity.
The underlying stratum (open-underground tier) is
drilled to the full height from the bottom of the
quarry and collapsed following the advance of the
front of the open works with the subsequent issuance
of ore mass through underground workings. Reserves
of deeper horizons are worked out underground by
a floor-chamber system or a system of floor forced
collapse. Thus, a single developed space of a quarry,
an open-underground tier and underground mining is
created. It is used as a container for placing internal
dumps, which, by ensuring the loading of the sides of
the developed space, increase their stability.

At newly developed deposits, it is possible to open
the ore horizons of the quarry with a complex of

underground workings, which are also used in the
development of the open-underground tier. Due to
this, the non-working side is freed from transport
communications for its use in the formation of
internal dumps.

The complex open-underground method is
also applicable in existing quarries, where the
implementation of planned production volumes is
constrained by the backlog of stripping operations
and the lack of space for the placement of external
dumps. In this case, the design boundaries of the
quarry can be revised and favorable conditions for
an earlier transition to underground mining can be
provided [4].

The technology in question has a number of features
that determine its effectiveness and application
prospects. They determined the main directions of
research.

Geomechanical processes in the combination of open
and underground mining operations in general, and in
the complex open-underground method in particular,
are characterized by significant heterogeneity of
stresses and deformations due to the imposition of
several stress fields on the same section of the
massif due to the complicated configuration of a
single developed space. The stability of the ledge
for the basic variant (Fig. 1a) was studied by the
finite element method in relation to the conditions
of the Prioskolsky deposit of the Kursk Magnetic
Anomaly (KMA). The analysis showed that the
weakest structural element is the cutting zone. The
stability of a ledge with a height of 100 m with a
slope angle of 70 ° can be provided with a margin
factor of 1.5 with the ratio of the area of the pillars
in the cutting zone to its total area of at least 0.4. The
stability of the ledge of a higher height is achieved by
the exclusion of advanced cutting and the formation
of exhaust workings with a lag, under the bulk of
the collapsed ore mass. In this case, a feature of
the stress-strain state is the formation of a zone of
concentration of compressive stresses in the lower
part of the ledge and a zone of tensile stresses under
the bottom of the developed space (Figure 1).
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a - without loading the sides and ledge with rock mass; b - with partial loading of the ledge with broken
rock; c - with the completion of deep horizons in an open way without additional separation of the sides of
the quarry; d, e - with full loading of the ledge and sides of the worked space, respectively, with bottom and
end ore release; 1 - non-working side of the quarry; 2 - internal dump; 3 - ore mass; 4 - ledge of the
open-underground tier; 5 - working side of the quarry; 6 - parallel descending wells; 7 - output workings; 8 -
loading of the ledge; 9 - fan wells

Figure 1 - Principal variants of an integrated open-underground method development

With an increase in the height of the open-
underground tier and a decrease in the width of
the upper working area, the zone of concentration
of compressive stresses expands, and the stresses
themselves increase, at the same time, the zone of
tensile stresses is removed from the ledge. Drilling
and exhaust workings outside the lower part of the
ledge and loading a high ledge with a collapsing rock
mass can reduce the concentration of stresses in the
selected zones.

On the basis of the bulk medium model, an analysis
of the stability of the vertical ledge was carried out
[5-6]. It has been established that the stability of an
undisturbed vertical ledge composed of quartzites is
ensured when the beaten ore is loaded, located at the
angle of the natural slope of its entire surface, with
the exception of the upper part, at a height equal to
the depth of the vertical crack of separation. Studies

carried out by the laboratory of Rock Pressure
Problems of the IPKON RAN on the example of the
Annovsky deposit have shown that the loading of a
high ledge ensures its stability even in the presence of
unfavorably oriented cracks in the array. In contrast
to the periodically (once every 1-2 months) collapsed
ledge, the stability of the sides of the developed space
must be ensured during the entire life of the transition
zone.

The study of stress fields in the sides of the open-
underground tier for the conditions of the Annovsky
deposit was carried out using the polarization-optical
method. It is established that at the height of the
tier 100-120 m, the stability of the unloaded sides of
the developed space is achieved at their slope angle
of no more than 70°. The dependence of the safe
slope angles of the ab sides (degree) on the height
of the open-underground tier, taking into account the
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strength of the Ky rocks, can be represented as

as = arcctgK,. - Hy (D)

The flattening of the sides of the worked-out space
as the depth of the worked-out space increases leads
to the fact that the width of its bottom gradually
decreases. At the maximum height of the tier, the
section of the developed space takes the shape of a
triangle (Figure 2). This height Hy,.x (m) depends on
the thickness of the deposit M

M

2K},

Hmax = (2)

He

Puc. 1 - Figure 2 - Change in the cross-section of the
developed space with options involving the
flattening of its sides with an increase in the height
of the tier
Hy - the height of the open-underground tier; H, -
the depth of the completion of reserves in an open
way without spreading the sides of the quarry; oy
- the angle of the slope of the sides of the quarry
during completion; By - the width of the bottom of
the quarry; oy, - the angle of the slope of the sides of
the worked-out space of the open-underground tier;
my, - the width of the bottom of the worked-out space;
Hiax - the maximum possible height of the open-

underground tier

The maximum cross-sectional area of the developed
space and, accordingly, the largest volume of reserves
in the open-underground tier corresponds to its height
equal to 0.8 Hyax.

The necessary stability of the developed space in
the period between the end of ore release and
the beginning of internal dumping is provided by
the choice of a safe angle of slope of the sides,
which requires the abandonment of ore triangles;
their volume increases with the height of the open-
underground tier and the decrease in the angle of
incidence of the ore body.

Reduction of ore losses in triangles can be achieved
by constant and complete loading of the sides of the

worked-out space with rock mass. The possibilities
of controlling the stability of the array in this case
were considered using numerical modeling of its
stress-strain state by the finite element method on
the example of the Tarynnakh iron ore deposit. It
is established that the factors that have the greatest
impact on the stability of the hanging side are the
height of the open-underground tier and the angle of
incidence of the ore body. Stability is maintained at
an angle from 60 to 90° and a tier height of about 80-
100 m. At the same time, the zones of possible local
destruction and cracking are located in the lower part
of the side of the quarry from the hanging side and in
its upper part from the recumbent side. However, the
presence of such zones does not violate the stability
of the system as a whole.

Results and discussion. The results of the
assessment of the geomechanical state of the massif
made it possible to form three main options for
complex open-underground mining, differing in the
way of ensuring the stability of the ledge and the sides
of the developed space.

The first option provides for the complete release
of ore after each cycle of stripping, leaving only
a small ore cushion (Figure 3, a). The stability of
the ledge and the sides of the worked-out space,
which are in an unloaded state for a certain time, is
ensured by giving them safe slope angles. The inner
dump is formed with a lag from the ledge without
contact of the waste rock with the ore mass. At the
same time, free bottom release of ore is carried out
over the entire area occupied by the recaptured ore.
This option, according to geomechanical conditions,
ensures the creation of an open-underground tier
with a maximum height of 80-100 m using quarry
machines for drilling with the formation of only a
lower cut without an underground drilling horizon. It
is advisable to use it at a deposit capacity of no more
than 130-150 m, when the height of the tier will be at
least 0.8 Hyp,x.

In the second variant, after each breakout cycle, a part
of the beaten ore is stored in contact with the ledge,
and the internal rock dump is formed similarly to the
first variant. In this case, the stability of the ledge of
the open-underground tier is ensured by priming it
with beaten ore, and the stability of the sides of the
worked-out space is provided by giving them a safe
angle of slope.

The full release of ore is carried out only outside
the loading, within the boundaries of which only
10-15% of the volumes are extracted to create the
necessary loosening. Depending on the size of the
loading, the height of the ledge under geomechanical
conditions can be increased to 150-170 m, which
makes it necessary to form an underground drilling
horizon above the bottom level outside the stress
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concentration zone and conduct exhaust workings
under the bulk of the beaten ore. This option provides
the maximum cross-sectional area of the developed
space with a deposit capacity of up to 200-250 m.

With higher power, modifications can be used that
provide for the completion of the upper part of
the open-underground tier reserves in an open way
without additional side spacing (Figure 3, c).
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Figure 3 - Schematic diagrams of the opening of the ledge of the open-underground tier

The conditions of free ore release characteristic of
the considered options allow increasing the distance
between the bottom outlet workings to 15-20 m,
which ensures an increase in reserves per outlet to
150-200 thousand tons.

The third option involves the constant filling of the
entire worked-out space with rock mass. This is due
to the need to break off the entire ledge on the
clamping medium and makes it possible to use both
an area and an end outlet (Figure 1 d, e). The height
of the tier is limited to 70-90 m both according to
the conditions of stability of the hanging side, and
based on the possibilities of rebounding in a clamped
environment. In case of areal release, after each
breakout cycle, an internal dump is built up with the
placement of rock above the ore mass; ore release is
carried out at some distance from the ledge where the
dump has reached the design height. At the end outlet,
after each breakout cycle, a complete extraction of
the ore mass is carried out with vertical contact with
the rocks of the inner dump. The use of options with
constant filling of the entire worked-out space with
rock mass is advisable when the deposit capacity is
up to 80-100 m.

The effectiveness of complex open-underground
mining largely depends on the reasonable choice of
parameters and indicators of drilling and blasting
operations.

In principle, three main schemes for the construction
of a high ledge are possible (Figure 4). The first
scheme (Figure 3, a) provides for drilling the entire
ledge with parallel descending wells using quarry
machines. This makes it possible to abandon the
creation of an underground drilling horizon, but
requires the formation of a lower cut. Based on
the characteristics of the most powerful quarry
equipment, the height of the tier in this case does not
exceed 70-90 m, taking into account the cutting.

The second scheme (Figure 3, b) assumes the
formation of an underground drilling horizon at the
level of the release horizon and the rebounding of the
lower part of the ledge with fan wells. The maximum
height of the tier in this case can reach 120-140 m.
The disadvantages of the location of drilling workings
in the stress concentration zone make the third
scheme more promising (Figure 3, c), which provides
for drilling horizon above the bottom level and
drilling of the lower part of the ledge with ascending
and descending fan wells. In this case, the parameters
of the existing drilling equipment allow increasing the
height of the tier to 160-170 m.

The main feature of the rebound in open-
underground mining is the significant depth of blast
wells, with the growth of which their deviation
from the design position increases. As a result, the
consumption of explosives in certain parts of the
exploding array becomes less than the calculated
one, which leads to a deterioration in the quality
of crushing.

Based on data on well deviations at a number of
domestic and foreign enterprises and taking into
account experience in reducing these deviations, the
dependences of the oversized yield on the height
of the open-underground tier were calculated and it
was found that with the appropriate parameters of
drilling and blasting operations and a conditioned
piece of 1000 mm, the oversized yield should not
exceed 10%. The effective release of ore of such a
granulometric composition with significant reserves
per outlet can be ensured through the use of high-
unit power technical means, which include heavy
vibratory feeders, loading and delivery machines with
a large bucket capacity and hydraulic excavators.
This equipment should work in combination with the
most productive transport equipment.

The technical and economic analysis showed that in
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the variants with free ore release, it is advisable to
use a complex vibrating feeder of the RPU type -
rail transport using heavy-duty wagons with a load
capacity of 20 tons or more. With options with
constant filling of the worked-out space and release
under the overlying rocks with the use of area release,
the most promising is the use of powerful loading and
transport machines with ore delivery to the ore outlet.
Excavators in combination with underground dump
trucks or trolleybuses can also be used for the end
release.

Studies were devoted to the problem of the
organization of ventilation of mine workings with
a complex open-underground method, as a result
of which, based on the study of the mode of air
movement during filtration through the collapse
zone, the use of a combined suction-discharge
ventilation scheme was recommended, which allows
a wide range of operating modes of suction and
discharge fans.

An indicator of the intensity of field exploitation
within the open-underground tier is the rate of
movement of a high ledge, which, in combination
with the cross-sectional area of the developed space,
determines the possible production volumes. The
speed of moving the ledge, in turn, depends on four
main factors: the rate of advance of the front of work
in the quarry, the intensity of drilling and blasting,
the release and transportation of ore and internal
dumping.

The rate of movement of the operational front under
the condition of drilling and blasting operations
and ore release v¢*Y (m /year) is determined based
on the maximum number of relevant equipment
in simultaneous operation of the pob, and its
unit productivity Q.p, depending on the adopted
technology and the parameters of the tier

vgg _ n06'Q(§'NCM'Nrou 3)
B "Yp

where Qg is the shift productivity of a unit of
equipment, t/shift; N, is the number of working
shifts per day; Ny, is the number of working days
per year; S; is the cross-sectional area of the worked
space, m%; y, is the average ore density, t/m>.

The rate of advance of the front according to the
condition of internal dumping v¢ (m/ year) is

O — Moo - Qoé” * Net * Nrog - Kp
(1) (SB + Sk) * Yn

Calculations have shown that ensuring the required
intensity of development is achieved mainly due to
the development of the ore release zone.

The variants of the complex open-underground
mining method differ in the level of the upper
boundary of the open-underground tier and its

“)

height and are characterized by different volumes of
reserves intended for open, open-underground and
underground mining.

With free ore release, the maximum height of the
open-underground tier is determined by the safe
slope angles of the sides with a deposit capacity
of up to 150-180 m. With a higher capacity, the
height of the open-underground tier is determined by
technological factors, in particular, the capabilities
of drilling equipment. With constant filling of the
worked-out space with rock mass, the maximum
height of the tier is limited by the conditions of
breaking in a clamped environment within 70-90 m.
It has been established that at the new deposit, it is
advisable to place the upper boundary of the open-
underground tier at the level of the maximum depth
of the quarry, justified by known methods without
taking into account the features of open-underground
mining. In the conditions of an exploited field, with
overburden lagging and increased requirements for
environmental protection, it is advisable to place the
open-underground tier partially within the reserves
located in the contours of the quarry, with a decrease
in the maximum depth of the latter.

Technological options with constant filling of the
worked-out space with rock mass and the release of
ore under the overlying rocks of the internal dump
ensure the greatest efficiency of field development
at the maximum permissible height of the open-
underground tier located below the limit of open
work.

Conclusion. Thus, the conducted research and
design studies have established that an integrated
open-underground method of developing strong ores
is a promising direction for the development of
subsurface resources. In the appropriate mining-
geological and mining engineering conditions, it
allows:

- to reduce the area of environmental disturbance by
reducing the volume of external dumping;

- to significantly compensate for the decrease in ore
production volumes during the development of deep
horizons of quarries;

- to reduce the total volume of overburden in the
contour of the quarry due to the development of
deep horizons with one high ledge without additional
separation of the sides;

- use general schemes for opening deep horizons of a
quarry and underground mines.

Combined geotechnology makes it possible to
identify the main directions of the implementation
of the idea of integrated development of the subsoil
in the field of open-underground mining. These
include: a combination of technological elements
of open and underground mining operations at
the stage of treatment excavation, the joint use
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of open and underground mining operations for
ore transportation, the use of a single developed
space of open and underground mining operations
to accommodate overburden. With a complex
open-underground method, all three of these
directions are implemented, but they can also

develop independently in a wider range of mining
and geological conditions. Therefore, an important
task of further research should be considered the
development of new technological solutions and the
substantiation of the principles of their design within
the framework of the considered promising areas.
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MOTIVATION SYSTEM OF CIVIL SERVANTS OF KAZAKHSTAN:
ASSESSMENT AND PROSPECTS FOR IMPROVEMENT
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2International Transport and Humanitarian University, Almaty, Kazakhstan
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The success of public administration depends on the extent to which civil servants realize their
professional potential. The insufficient level of motivation of civil servants is an obstacle to their effective
work. Ways to increase professional potential through motivational interventions aimed at developing the
competence of civil servants remain undeveloped. Therefore, the main focus of this study will be on the
assessment of the modern system of motivation of civil servants and consideration of ways to improve it in
the Republic of Kazakhstan, which is relevant and of great scientific and practical importance.

The paper notes the features of the motivation of civil servants, analyzes foreign experience in motivating
the professional activities of civil servants and considers the directions for stimulating their work; a modern
system for evaluating the performance of civil servants based on a survey has been studied. In the process of
conducting an empirical study in Kazakhstan, the processing of questionnaires made it possible to identify the
main factors motivating the professional activities of active civil servants. The sample set of the conducted
survey allowed to achieve a high level of representativeness of the results and conclusions.

The new model of civil service, which has been tested, is based on a factor-score scale. The new system of
remuneration of civil servants will make it possible to select the most conscientious and versatile employees
for the civil service, which will improve the quality of public administration. Thus, we carried out an analysis
of the effectiveness of the system of motivation of civil servants in the Republic of Kazakhstan, evaluated
them, and developed measures to improve the motivation for the professional activities of civil servants of
the Republic of Kazakhstan.

Keywords: motivation systems, civil servants, assessment, management, analysis, remuneration,
efficiency.

CUCTEMA MOTUBAIINU I'OCY JAPCTBEHHbBIX CJIYVKAIINX
KA3AXCTAHA: OIHEHKA U IEPCIIEKTUBbI COBEPIIEHCTBOBAHU A

3.P.Kapo6erosal®, A.C.Bakteimber!, III.P.Kap6eToBal
IKazaxckuit YHUBEPCHUTET TeXHONOrMU U On3Heca, I.AcraHa, Kazaxcran
2Mes TyHapO/IHbIiA TPAHCTIOPTHO-TYMAHUTAPHbIA yHUBEpCUTET, T.AMarsl, Kasaxcran
e-mail kzr_2011@mail.ru

Yenex AesiTelIbHOCTH TOCYIAPCTBEHHOTO YITPaBJIeHHs 3aBHCHUT OT TOTO, B KAKOH CTENeHH IOCYIApCTBEH-
HBIE CITy’Kalllie pea30BBIBAIOT CBOW MpOo(ecCHOoHATBHBIN oTeHnMal. HenoctaTouHbli ypOBeHh MOTHUBALIAH
TOCCITYKalMX sIBJISIETCS MPENSATCTBIEM U151 UX 3(pdeKTUBHON nesrtenbHocTh. Hepa3spaGoTaHHBIMU OCTalOTCS
Iy TH TIOBBIIIEHH I TPO(ECCHOHATBHOTO MOTEHIIMANA TTOCPEICTBOM MOTHBALIMOHHOTO BMEIIATE/IbCTBA, HAllpaB-
JICHHOTO Ha pa3BUTHE KOMIIETEHTHOCTH TOCYJAPCTBEHHBIX CITyXalluX. [109TOMY OCHOBHOW aKIIEHT NAHHOTO
uccieoBaHus OyeT CeNlaH Ha OLEHKE COBPEMEHHOW CUCTEeMbl MOTHBALIMH FOCYAAPCTBEHHbBIX CIYXKAUX |
paccMOTpeHMH IyTH ee coBeplleHCTBOBaHMA B PecryOnuke KaszaxcraH, 4To SIBISETCS aKTyaJbHBIM U UMEET
Ba)XHOE HAyYHOE U MIPAKTHYECKOE 3HAYCHHUE.

B pa6ote oTMeueHbl 0COOEHHOCTH MOTHBAIIMK TOCYAAPCTBEHHBIX CITyKallMX, TPOAHATN3H-

PpOBaH 3apyOekKHbIN OMBIT MOTUBAIIUM MTPO(ECCHOHATBHON AeSITEIBHOCTH FOCYAAPCTBEHHBIX CITYKAIIMX U pac-
CMOTpPEHBI HallPaBJICHHsI CTUMYJIMPOBAHUSIUX TPYJA; HCCIIEIOBAHA COBPEMEHHAS CHCTEMa OLICHKH JIesSITeNbHO-
CTH TOCYJapCTBEHHBIX CIY)KAIIMX Ha OCHOBE aHKETHPOBaHHA. B mpouecce MpoBeieHHs SMITMPUIECKOTO UC-
cnepfoBaHus B Kasaxcrane, 00paGoTKa aHKET O3BOJIMIIA BBISIBUTH OCHOBHBIE (DaKTOPbI MOTHBALIMK Mpobeccu-
OHAJILHOM JIESITEJIbHOCTH ICHCTBYIOIIMX TOCYAAPCTBEHHBIX CTyKaIUX. BRIOOPOUHAsI COBOKYITHOCTh MPOBE/ICH-
HOTO aHKETHPOBAHM s TIO3BOJIMJIA JIOCTHYb BHICOKOTO YPOBHS PETIPE3EHTaTUBHOCTH PE3Y/IbTaTOB U BBIBOJIOB.
IMpomenmas anpodarysi, HOBasMOJIEb FOCYIAPCTBEHHOM CITyObl OCHOBaHA Ha (PaKTOPHO - GAIBHOW IIKa-
7e. HoBast cucteMa OIuiathl Tpya TOCCIYKAIMX MO3BOIUT OTOOpaTh HA FOCYAAPCTBEHHYIO CIIyXOy Haubo-
Jiee JOOPOCOBECTHBIX M PA3HOCTOPOHHE IPAMOTHBIX COTPYAHHMKOB, YTO MOBBICUT Ka4€CTBO OCYAAPCTBEHHOTO
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ynpasneHus. Takum oOpa3oM, HaMU ObLT OCYIIECTBIIEH aHAM3 3((HEKTUBHOCTU CUCTEMBI MOTHUBALIMH TOCY-
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MemiiekeTTik GacKapyablH KETiCTIKTi OOJMybl MEMJIEKETTIK KBI3METIIIepAiH KaciOM oneyeTiH KaH-
Jail Iopexelie icke achipybiHa OailylaHBICTHL. MeMIIEKEeTTIK KbI3METIIIepIi BIHTAIAHAbIPY JIeHIeHiHIH KeT-
KUTIKCI3IiTi ONapAblH HOTKENI JKYMBIC icTeyiHe Kenepri Ooibin OThIp. MeMIIeKeTTIK KbI3METIIUIepIiH Ky-
3BIPETTUINH JaMbITyFa OarbITTAFAH YOXIEMENIK BIKMA €Ty apKbUIbl KOCIOM QJIeYeTTi apTThIpy KOJIAAPHI
Qi e laMbIMaraH Ky#iae Kansin oTeip. COHABIKTaH OyJ1 3epTTeyAiH Herisri OarbIThl ©3€KTi KoHE FhUIBIMU-
TOKIpUOEITiK MaHBI3bI 30p MEMJIEKETTIK KbI3METIIJIEPi bIHTATAHIBIPYIbIH 3aMaHayH KYHeciH Oaraiay kKoHe
onbl Kazakcran PecryGnukachiHaa KeTinaipy KoJiapblH KapacTelpy OOJIMaK.
CoHIBIKTaH MeMJIEKETTIK KbI3METIIIeP/Ii BIHTATIaHIBIPY/IBIH 3aMaHay ! KyHeciH Oaranay ’koHe oHbl Kazakcran
PecrnyOnukachiHaa KeTUIipy KOMIapblH KapacThipy OyJ1 3epTTey/aiH Herisri OarbiThl ©3eKTi XKoHE FhLIbIMU-
TOKIpUOEIIK MaHbI3bI 30p OOJBIIN KeJesi.
KyMeicTa MEMJIEKETTIK KbI3METIIUIEpi bIHTATAHABIPY epeKILIeiKTepi aTtan KepCceTuUlil, MEeMJIEKETTIK Kbl3-
METIIJIEPIiH KOCiOM KhI3METIH bIHTAJIAHIBIPYIbIH IIETESIIIK TIKIpHOEeCi TAJIAHBII XKIHE OJIAPIbIH, JKYMbICHIH
BIHTAIAHJBIPY OAFBITTAPhl KAPACTHIPBUIIBI, CayaJlHaMa HETi3iHIe MeMJICKETTIK KBI3METIIUICpPIiH KbhI3METiH
GarayiayqplH 3aMaHayu Kyheci 3epaenenjii. Kazakcranaa SMIMPUKATIBIK 3€PTTey KYPridy GapbiChiHIa caya-
Hamanap/sl eHjey OeliceH i MEMJIEKETTIK KbI3METIIIepPIiH KOciOM KbI3METiH bIHTAIAH/ABIPATHIH Herisri ak-
TOpJIAPABl aHBIKTAYFa MYMKIHIIK Oepai. OTKI3iIreH cayaTHaMaHbIH ipiKTeMe )XHHAFbl HOTHXKeJIep MEH KOpbI-
THIH/IBUIAPBIH PENPE3EHTATUBTLIINIHIH KOFaphl AeHIeliHe KOJ XKeTKizyre MyMKiHIIK Oepai.
TecrineyneH 6TKeH MEMJICKETTIK KBI3METTIH kaHa MoJesli (pakTopIbIK-0a/UIbIK, XKyliere cyiieHeai. Memite-
KETTIK KbI3METIIIepre eHOCKaKbl TOJICYHiH kKaHa KYHeci MEeMIICKETTIK KbI3METKEe eH alall KoHe KaH-KaKThl
cayarThl KbI3METKepiep/i ipikteyre MyMKiHIiK Oepefi, OyJ1 MeMJIeKeTTiK GacKapy/ablH CarachlH apTThIpa-
apl. Ocputaiinia, 6i3 Kazakcran PecryGiMkachiHIaFbl MEMJIEKETTIK KbI3METIIIIEP/Ii bIHTAIAH/IBIPY KYHEeCiHIH
THIMJIUTITIHE Tanjay Kyprisin, onapapl 6aranarn, Kazakcran PecriyGnukachl MEMIIEKETTIK KbI3METIILIEPiHiH
KOCiOM KbI3METiHE BIHTAJIAHABIPY/IBI KETUIIPy OOMBIHINA ITapajiap 93ipie/iK.

Tyiiin ce3aep: MoTHBalus Xyiienepi, MEMJIEKETTIK KbI3METIIIep, Oaranay, 6ackapy, Taiay, eHoe-
KaKpl, THIMAUTIK.

The issues of formation of motivation for the
professional growth of civil servants have a high
degree of relevance, and are determined by the
importance of the processes of improving the
motivation for the professional activity of civil
servants. The insufficient level of motivation of civil
servants is an obstacle to their effective performance.
The effectiveness of the implementation of state
development programs that bring the country to
new higher levels of socio-economic development
and prosperity depends on how efficiently and
professionally the professional duties of civil servants
are performed [1].

The purpose of the work is to develop measures
to enhance the motivation of civil servants in

Kazakhstan by examining motivational theories,
studying foreign experience, analyzing the current
staffing and structure of state bodies, exploring
modern evaluation systems, and proposing
improvements.

The scientific novelty of the research results lies in
the development of a comprehensive methodological
toolkit to motivate the professional activities of
civil servants. This can be achieved through the
integrated use of motivation mechanisms and
personnel management.

Materials and methods. The study was conducted
using general scientific methods of cognition:
historical and logical approaches, systemic and
situational, questioning and methods of economic
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analysis. In the course of this study, various
general scientific and private research methods
were also used, including: methods of synthesis
and deduction, description and statistical methods,
graphic-analytical and calculation methods. The
analysis of statistical data was carried out using the
methods of grouping, comparison and generalization.
For the collection and processing of empirical
data, sociological methods of collecting information
were used: a questionnaire survey and analysis of
documents [3].

Results and discussion. In modern conditions, for
solving complex problems, issues of the quality of
personnel management at all levels of government
are of paramount importance. The effectiveness of
the implementation of state development programs
that bring the country to new higher levels of socio-
economic development and prosperity depends on
how effectively and professionally the professional
duties of civil servants are carried out. It should
be noted that for the quality work of the state
apparatus, a high level of professional development
of the performers themselves, that is, civil servants,
is necessary.

An analysis of the theoretical and methodological
approach to the system of motivation for the
professional activities of civil servants showed
that it more reflects the effect of material factors
of motivation. Of particular relevance to the
professional growth of civil servants are various
technologies and artificial intelligence that can
perform the typical duties of an official - from
creating template letters and processing large
amounts of information to providing public services.
In this study, an attempt was made to develop new
ways and methods of organizing the motivation of
civil servants and answer the most pressing questions:
1. What is the most effective way to achieve high
professional labor returns from civil servants, and
what motives drive them?

2. When are civil servants ready to show all their
professional and personal qualities to the maximum
for the successful functioning of their organization,
and what will lead to an irresponsible and negligent
approach to work?

3. What are the factors that form the motivation of
civil servants, and what impact do they have on their
professional activities?

Therefore, in order to determine the impact on the
level of motivation of a civil servant for professional
growth, it is necessary to study what the domestic
apparatus of civil servants is like in general, what
are its main characteristics, and also what general
trends in its development are currently taking place.
Therefore, the leadership of an organization or
government body should have a good knowledge

of the theoretical aspects of the problem under
consideration in order to properly organize the work
of their subordinates and be able to direct them to the
effective performance of their functional duties.

In the course of the study, a wide range of various
sources was studied and the main schools and
directions of motivation for the professional activity
of civil servants in the Republic of Kazakhstan were
identified[4,5].

Source 4 studied the attitudes of 740 civil servants
in Kazakhstan towards their careers, organizational
culture and climate at work. The results of the
study made it possible to highlight three main points
regarding the motivation and attitude of civil servants
to their work in Kazakhstan.

1. Three out of four respondents emphasize that
primary and secondary benefits are important to
their motivation and performance. Interviewed civil
servants in Kazakhstan demonstrated high levels
of “public service motivation" (PSM) and intrinsic
motivation compared to extrinsic motivation.

2. Civil servants in Kazakhstan demonstrate a positive
attitude towards their colleagues and team spirit in
the workplace. The high level of intrinsic motivation
and MSM of civil servants in Kazakhstan explain the
willingness to change and reform, despite the existing
difficulties.

3. There is a widespread opinion among civil servants
that promotion does not depend on personal merit,
and this important problem needs to be addressed.
The results obtained indicate the need to increase the
number of comparative studies of the motivation of
civil servants in Kazakhstan.

According to source 5, the main directions and
approaches to assessing the activities of civil servants
as a system of motivation for their professional
activities are considered. The features and key
elements of the motivation of the professional
activity of civil servants of the most developed
countries were identified on the basis of a study of
foreign experience.

In the process of conducting an empirical study in
Kazakhstan, the processing of questionnaires made it
possible to identify the main factors motivating the
professional activities of active civil servants. The
sample set of the conducted survey allowed to achieve
a high level of representativeness of the results and
conclusions.

The main objective of the study is to study those
samples of foreign experience that force the creation
of a modern and efficient personnel management
system, taking into account the specifics of
Kazakhstan's development and statehood. Analyzing
foreign experience [6], it should be noted a number
of features that are of practical interest and can be
taken into account in the process of improving the
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civil service system of Kazakhstan:

- professionalization of the state apparatus on a
permanent basis;

- flexible methods of human resource management
(personnel management);

- career development management: flexible system
of career advancement, high career mobility, career
advancement based on professional achievements,
i.e. not only depending on work experience;

- the results of the assessment of civil servants - the
basis for career growth and material rewards;

- availability of various employment schemes for the
public service:

- permanent civil servants and employees on a
contract basis;

- modern organization of work: more flexible
working  hours, introduction of advanced
technologies;

- modern methods of material incentives, including
wages (taking into account individual and collective
results of work).

To date, the country has created its own model of
public service, which combines the achievements
of world experience and the specifics of the
domestic public administration system. The new
model consists of two parts - constant and variable
[7]. The permanent part is based on a factor-point
scale (FBS), according to which the amount of
wages depends on the nature, volume and complexity
of the work. The variable part, bonuses, will be
accrued to effective employees based on the results
of their performance evaluation. The study revealed
the results of the work done in the framework of
the professionalization of the state apparatus in the
Republic of Kazakhstan.

In Kazakhstan, the FBS of civil servants has been
introduced, which radically changes the system of
remuneration. According to the Agency for Civil
Service Affairs, the main advantage of the FBS
is the avoidance of “leveling". According to the
new system, the official salary of civil servants will
depend on the volume and complexity of work, which
will increase the responsibility and motivation of civil
servants.

According to the head of the department of the
Agency of the Republic of Kazakhstan for Civil
Service Affairs, in connection with the introduction
of the FBS, those wishing to enter the civil service
have increased. According to analysts, the new
system of remuneration of civil servants will make it
possible to select the most conscientious and versatile
employees for the civil service. Consequently, the
quality of public administration depends on civil
servants, their work, which reflects their professional
level.

What is the apparatus of civil servants of Kazakhstan,

what are its main characteristics and general trends in
its development are currently presented below. As of
January 1, 2020, the staff of civil servants amounted
to 97,403 units. At the same time, the actual number
of civil servants decreased by 1,927 [8, 9] people
compared to 2018. The release of positions occurred
without the actual reduction of employees by not
filling vacancies, the saved funds were directed to
increase the wages of the most effective employees.
In recent years, there has been a constant trend
of understaffing throughout the entire structure of
the state apparatus. According to the results of
2020 data, staffing was 93.22%. The dynamics of
the analyzed indicator during the analyzed period
was positive. At the same time, it should be noted
that the persistence of a significant percentage of
understaffing for a sufficiently long time indicates
the presence of problems in the personnel service
in terms of organizing planning and forecasting
personnel.

According to the National report on the state of
the civil service in the Republic of Kazakhstan, as
of January 1, 2022, the number of civil servants
was 88,321. At the same time, the actual number
of government agencies decreased by 6.4% [10].
In order to solve state problems in the medium
term, the further vector of development of the
civil service will be aimed at solving the issues
of excessive bureaucracy of the state apparatus,
strengthening communication and interaction with
the population, attracting talented youth to the
civil service, automating personnel processes and
reorienting personnel management services to
strengthen the personnel potential of state bodies.
The educational level of civil servants in the Republic
of Kazakhstan is quite high and tends to further
increase. Scientists confirm the influence to a large
extent of such factors as the level of education,
economic status, age, etc., on the indicators of
participation in sociological studies on effective
motivation and effective personnel management
[11]. In terms of the level of education, respondents
with higher education dominate the most - 92.69%,
including: specialists or bachelors (84.44%), as well
as masters (82.5%). These results coincided with the
data of the Agency for Civil Service Affairs (92%).
This situation with the qualitative composition of
public authorities contributes to an increase in the
level of services they provide.

In our opinion, the constant increase in the level of
education of existing employees is also explained
by the systematic implementation of the 100
Concrete Steps Nation Plan, which made it possible
to strengthen the principles of meritocracy in
the selection and career advancement [12]. This
improved the quality of the civil servants. Currently,

108



92% of employees have higher education, while at
the central level this figure reaches 100%. Persons
with secondary and secondary vocational education
(8%) occupy low-level positions of the district and
rural levels, about 2.8 thousand are graduates of
foreign universities. The number of graduates of the
international scholarship "Bolashak" over the past 3
years has increased by 12% (from 505 in 2017 to
565 in 2019), the Academy of Public Administration
under the President - by 4% (from 740 to 770).
Over the past few years, there has been a stability in
the personnel of the state apparatus. The outflow of
personnel from the civil service system is within 6%
and tends to gradually decrease (in 2015 - 11.2%, in
2016 -6.3%,in 2017 - 6.2%,in 2018 - 6.2% ,in 2019
- 6%).

This situation with the qualitative composition of
public authorities contributes to an increase in the
level of services they provide, which is noted in
the Strategic Plan of the Agency of the Republic
of Kazakhstan for Civil Service Affairs and Anti-
Corruption for 2018-2021: “Over the years of
assessment, starting from 2011, there has been an
increase in the average government agencies" [13].
At the same time, the same document acknowledges
the existence of serious problems with the quality
of services provided by state bodies today: “There
is a trend of increasing the number of justified
complaints received by state bodies about the quality
of public services."

Most of all, citizens aged 30-39 years old (34.9%)
participated in the survey, citizens aged 20-29 years
old (23.9%) and 40-49 years old (23.2%) took second
place. This fact also confirms the assessment of the
Agency for Civil Service Affairs, according to which
the average age of civil servants is 39 years, including
by age groups: up to 30 years old - 23%, from 30 to
40 years old - 34.1%, from 40 to 50 years - 22.2%,
50 years and older - 20.7%72. This fact indicates
the current trend towards a gradual rejuvenation
of the apparatus of state administration, which
increases the opportunities for training, retraining
and advanced training, as young employees more
effectively perceive new knowledge. It is also
important that there is a gender balance in the
personnel structure of the civil service in Kazakhstan.
Thus, according to these data, the proportion of
men is 40.2%, and the proportion of women is
59.8%, which indicates that women are more likely
to participate in sociological research than men. The
results of the study confirm the information of the
Agency for Civil Service Affairs of the Republic of
Kazakhstan on the proportion of women among civil
servants: 59.8%.

In Kazakhstan, the proportion of civil servants to
the economically active population is approximately

1.1%, and there are about 197.7 citizens per civil
servant. At the same time, for example, in the OECD
countries, these figures are 2.43% and 116 people,
respectively.

At any enterprise and in any organization, including
government bodies, the following issues should be
resolved first of all:

- providing employees with at least a sufficient level
of wages;

- providing employees with an attractive social
package;

- providing employees with a workplace equipped
with everything necessary for comfortable and high-
quality work.

Unmotivated civil servants are not exclusively a
problem for the Kazakh state. Many problems of
bureaucracy are relevant for all countries of the
world. Even such sociologists as M. Weber and R.
Merton noted that dysfunctional signs of bureaucracy
are found both in the West and in the East [14].
Thus, the most serious motivating factors in choosing
the profession of a civil servant are the motives
dictated by categories of a high order. Recently,
however, facts from the modern life of various
countries, when civil servants began to trample on
state and public interests, speak of a catastrophic
decline in the morale of civil servants.

But explanations of these facts showed that A.
Maslow's conclusions regarding basic human needs
are true at any time and in any state. As a result
of the research, it turned out that the reasons for
this development of the situation are “lower wages,
insufficient material and technical equipment for
the performance of official duties, an inadequate
state budget and pressure to remain efficient while
reducing resources and costs" [15].

Of particular interest is the study of existing theories
of motivation in terms of the possibility of using their
provisions, approaches and postulates in motivating
the professional activities of domestic civil servants.
In order to assess and identify the degree of
correlation between the elements of the motivation
system and the efficiency / performance of domestic
civil servants, we conducted an empirical study based
on a survey of existing civil servants.

The choice of empirical assessment is justified by
the fact that an effective motivation system should
be maximally integrated with the assessment system.
Using the current assessment system to identify the
motivational profile of civil servants is inappropriate.
Therefore, a survey of civil servants was conducted
in order to identify the level of motivation of their
professional activities. The impersonality of this
survey allowed to increase the level of reliability of
the study

The questionnaire was compiled in such a way as
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to be able to process the results according to the
scientifically based Methodology of K. Zamfir in the
modification of A. Rean "Studying the motivation
of professional activity" [16]. The need to conduct
a survey of civil servants is to identify the level
of motivation of their professional activities. These
questionnaires were designed and compiled in such a
way as to give the most detailed and large-scale idea
of the effectiveness of the current motivation system

and its shortcomings.

summarized in a table 1.

The survey was conducted among active civil servants
in two stages. At the first stage of the empirical study,
the goal was to collect data to identify the degree of
influence of external and internal factors. The second
stage of the empirical study was the questioning of the
same group of respondents, but within the framework
of another survey. The survey within this stage is
aimed at clarifying and detailing the results of the
first stage. The survey results were processed and

Table 1. The opinion of civil servants on the level of factors affecting the motivation of their work

Question Answer options
1 2
1). Would you agree Yes No Rather yes More likely Difficult to
to change jobs, than no no than yes answer
subject to a reduction 18,5 33,1 17,9 19,3 11,2
in pay by 25% - 30%,
but with more
interesting
responsibilities?
2). In the process of Possibility of Recognition  Official height Management Difficult to
working in the public  obtaining from peers recognition answer
service, what will be knowledge and
the most important skills
for you? 18,1 13,2 27,2 35,4 6,2
3). What factors, Recruitment UnderestimationLack of Low level of  Other
from your point of and promotion  of the role of demand for professional
view, have the of personnel staff honest and culture of
greatest impact on through professionalism principled managers
reducing the acquaintance, civil servants
motivation and personal
professionalism of loyalty
civil servants? news

45,5 21,8 16,1 11,6 5,0
4). What stimulates High level of Competition  Possibility of Careerprospect Encouragement
you to increase the independence  in the work realization of / recognition
level of professional (freedom) team acquired of merit by
growth? knowledge management

21,1 7,6 25,9 32,2 14,2
5). How do you assess  Effective Noteffective  Very little is Haven't Difficult to
the current system of known about it come across  answer
motivation for the it in practice
professional activities 32,2 27,6 16,5 17,0 6,7
of civil servants?
6). Which of the ways  Obtaining Scientific Exchange Collective Difficult to
to increase additional research ofexperience methods of answer
professional growth professional activities (internships) improving
do you consider the education professional
most effective? physical

skills
18,1 6,4 51,5 6,2 19.8
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7). Is, in your Yes No
opinion, material
incentives the most 52,5 15,7

effective method of
stimulating the
professional activities
of civil servants?

Difficult to
answer
73

Ratheryesthanno More likely
no than yes

17,2 7.3

Note: compiled by the authors based on sociological research data

To the question: "Would you agree to change jobs,
subject to a reduction in pay by 25-30%, but with
more interesting responsibilities?" 18.5% answered
positively and “more likely than not" another 17.9%
of respondents. The results of the survey indicate that
more than a third of current civil servants are ready
to sacrifice material income in order to change their
routine duties to more interesting ones.

This is another confirmation of the theory about
the importance of non-monetary factors motivating
the professional growth of civil servants. However,
the presence of 33.1% of those who are not ready
to sacrifice the amount of wages indicates that
an effective motivation system should consist of
both monetary and non-monetary factors motivating
the professional development of modern domestic
officials.

For a third of active civil servants, recognition from
management is of the greatest importance (35.4%),
and only after it is promotion (27.1%). This situation
is caused by the fact that promotion up the career
ladder currently depends more on the loyalty of the
management than on the level of professionalism of
the employee.

It should be noted that the majority of civil servants
are aware that the prospect of career growth (32.2%)
is one of the main motives for their professional
growth. At the same time, more than half of the
surveyed respondents admit that the most effective
way to increase professional growth is the exchange
of experience (internships) - 51.5%.

In the process of working in the civil service, in
our opinion, the greatest importance should be the
opportunity to acquire knowledge and skills, which is
an internal motive, which, according to personal data,
amounted to only 18.1%.

According to the survey data, 45.5% of current
civil servants and 21.8% underestimated the role
of staff professionalism had the greatest impact on
the decrease in the motivation and professionalism
of civil servants: recruitment and promotion of
personnel through acquaintances, personal loyalty.
These negative factors had a significant impact on the
desire of state bodies to improve their professional
level.

It also follows from the results of this survey that
more than a third of civil servants either know very
little about it (16.5%) or have not encountered it at
all in practice (17.0%). This is another confirmation
of the relevance and timeliness of the ongoing
research within the framework of this research work.
Therefore, it is necessary to work out measures to
optimize the system of personnel changes, taking into
account the reduction of the influence of the human
factor on the results.

To the question "Is, in your opinion, material
incentives the most effective method of stimulating
the professional activities of civil servants?" more
than half (52.5%) answered "Yes" and only 17.2%
answered "No". But we consider it necessary to
note that financial incentives account for 52.5% of
respondents, which indicates the importance of this
factor.

The survey data confirm the fact that gradually non-
monetary forms of motivation are also becoming
increasingly important. The survey showed a high
level of internal motivation of domestic civil servants.
It follows that satisfaction from the process itself and
the result of the work and the possibility of the most
complete self-realization in this particular activity are
important for them. According to the calculations,
this result states that in the motivation system of
a modern civil servant, it is necessary to pay more
attention to non-monetary factors that have taken
leading positions and are the most optimal direction
for improving the existing motivation system.

Thus, based on the conclusions of the above analysis,
we can judge the list of factors of labor motivation of
civil servants, the impact of which the heads of public
administration organizations should fully take into
account in their work. The specificity of the system
of factors of labor motivation of civil servants lies in
the priority of certain factors. Without resolving the
issues of fulfilling physiological and security needs,
it will not be possible to form a system of labor
motivation for civil servants as a whole. But the
factors generated by the needs of a high order should
be taken into account to the same extent from the very
beginning of the organization.

In order to overcome these shortcomings, the
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development plan of the Agency of the Republic
of Kazakhstan for Civil Service Affairs for 2020-
2024 provides for the implementation of a number
of measures, including the necessary amount of
work on retraining and advanced training of civil
servants [17]. In this document, the actual figures
are given for 2018-2019, and the planned period
is from 2020-2024. Let's analyze the Section. 3.
“Strategic directions, macro indicators, goals and
target indicators", subsection 1. “Strategic direction.
Formation of a strategically innovative civil service"
The level of compliance with the principle of
meritocracy in 2019 was 60.1%, and in 2024 it should
reach 61.6%.

In subsection 1.1 “Transformation of the civil
service. Target indicators interconnected with budget
programs".

1. The net turnover of civil servants (leaving the
civil service system) amounted to 6.2% and 6.0%,
respectively, in 2018-2019, and from 7.0% to 6.6% in
the planned period, decreasing every year by 0.1 %.
The main reason for the high turnover was "command
movements", when the key staff of the apparatus was
updated during the change of the first leaders.

2. The share of civil servants of central government
bodies who completed retraining and advanced
training courses, within the funds allocated from the
Republican budget for the reporting period in 2018-
2019, amounted to 99.7% and 100%, respectively,
and from 94.0% in the planning period up to 96%
increasing every year by 0.5%.

3. The share of civil servants satisfied with the quality
of education at the Academy in 2018-2019 amounted
t0 93.0% and 94.4%, respectively, and in the planned
period from 94.5% to 95.0%, increasing every year
by 0.5 % except 2021.

4. The share of implemented recommendations of the
Ethics Councils in 2018-2019 amounted to 99.0%
and 99.6%, respectively, and in the planned period
from 91.1% to 95.0%, increasing every year by 1.0%.
5. For executed orders (representations) to eliminate
violations identified as a result of inspections on
compliance with the legislation on civil service
and proposals to cancel decisions of state bodies
adopted in violation of the legislation on civil service
and other normative legal acts of the Republic of
Kazakhstan in 2018-2019 amounted to 96.0% and
97.0%, respectively, and in the planned period from
92.5% to 95.0%, increasing every year by 0.5 and
1.0%.

6. The share of advanced training seminars and
disciplines of pre-training courses conducted in

the state language at the Academy of Public
Administration and the share of modernized
subsystems of IIS "E-kyzmet", taking into account
the transition of subsystems to modules from among
those to be modernized and are shown only in the
planning period, respectively, from 30.0 % to 34.0%
and from 50.0% to 90.0%, increasing every year.

In subsection 2. “Strategic direction. Improving the
quality of the provision of public services "The share
of restored rights of service recipients based on
the results of violations identified during inspections
on appeals for the reporting period in 2018-2019
amounted to 83.00% and 88.4%, respectively, and in
the planned period from 86.0% to 90, 1% increasing
every year by 1.0%. In subsection 2.1 "Development
of customer focus in the public service" The share
of public services covered by public monitoring
of the quality of public services for the state
social order of the Agency, including online in the
total number in the Register of public services.The
share of instructions and recommendations executed
by the central state bodies on the elimination of
violations, causes and conditions contributing to their
completion, identified by the results of inspections, as
well as the results of analyzes carried out in relevant
areas on compliance with the law in terms of the
provision of public services and are shown only in the
planning period, respectively, from 60.0% to 62.0%
and from 82.0% to 84.0%, increasing by 1.0% every
year. From the above data, strategic directions, macro
indicators, goals and target indicators, inclusive of
2024, are visible.

According to the planned indicators, by 2021 it was
planned to increase the share of those who completed
retraining and advanced training courses, of those
subject to retraining and advanced training, to 95.0%,
while at the end of 2018 this figure was 70.0%. In
order to achieve such a high level of this indicator
and implement a number of other measures to
improve the quality of services provided, in addition
to the administrative resource, it is necessary to
generate internal staff motivation for professional
development.

The main criterion for the quality of public
services, in our opinion, is the satisfaction of their
external users, that is, the population. In order to
determine this indicator, constant on-line monitoring
is carried out on the website of the Agency of the
Republic of Kazakhstan for Civil Service Affairs
and Anti-Corruption. Consider the results of a survey
conducted at the beginning of 2023 by online
monitoring, which are presented in the table.
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Table 2. Results of a survey of the population on the quality of public services provided

N No. . . Meaning of answer

Pp /n Questions, answer options people %

1. Have you encountered a violation of professional ethics by civil 14 6,0
servants of the Agency of the Republic of Kazakhstan for Civil 218 93,2
Service Affairs (unethical behavior)? 2 0,8
- Yes
- No
- Do not interact with the public sector

2. To improve the ethical culture of public employees need: 53 22,6
- To bring to disciplinary responsibility 160 68,4
- Encourage ethical civil servants in every possible way 21 9,0
- Own option

3. Measures taken in the state body for compliance with ethical 186 79,5
standards: 20 8,5
- Efficient, civil servants are correct and respectful towards citizens 24 10,3
and colleagues 4 1,7

- Ineffective, employees allow facts of incorrect behavior in relation to

citizens and colleagues
- Difficult to answer
- Own option

Note: compiled by the authors based on sociological research data

The survey involved 234 respondents. To the first
question, “Have you encountered a violation of
professional ethics by civil servants of the Agency of
the Republic of Kazakhstan for Civil Service Affairs
(unethical behavior)? "No" answered 93.2%, "Yes"
answered 6%, which indicates the ethical behavior of
civil servants and 0.8% of respondents, indicates little
contact between the population and civil servants.
On the second question: “In order to improve the
ethical culture of public22.6 respondents answered
that it is necessary to “Bring to disciplinary
responsibility and - 68.4% of respondents that it is
necessary to encourage ethical civil servants in every
possible way and only 9% suggested “Own option"
9.0%.
To the third question: “Measures taken in
the state body tocompliance with ethical
standards" "Effective,..." answered 79.5
respondents, “Ineffective, answered 8.5% of
respondents, “Difficult to answer" 10.3% and
offered “Own option" - 1.7% of respondents.

Thus, in order to detail the problems and disclose
the situation, we analyzed the results of monitoring,
which reflects the current situation.

In the current conditions of the development of the
civil service, the question of the effectiveness of
the activities of civil servants is acute. From the
foregoing, it can be seen that the effectiveness of the
civil service depends on the quality and efficiency of
the work of civil servants in the field, respectively, on
the motivation in the efficiency of the work of civil

servants in the organization.

Today, the motivation of civil servants is carried
out mainly through strict administrative methods, the
main attention is paid to monitoring the performance
of functions, compliance with the activities of civil
servants with established norms and procedures,
which provokes a formal attitude to the performance
of official duties or their non-performance [18, pp.
63-67].

Prestige as a motive for entering the civil service
are: stability of position, career opportunities, social
guarantees, gaining professional experience, the
managerial nature of work, the possibility of more
fully realizing one's professional qualities and the
desire to bring more benefits to society and the
state. Factors that reduce the attractiveness of the
civil service are low wages, lack of job growth
prospects, a difficult psychological environment,
overtime workloads, a tight schedule, the absence
of clear criteria for evaluating performance and the
absence of tangible results of work.

Motivation and stimulation of the work of civil
servants is a problematic topic that requires a
systematic approach and improvement. Today, there
is a decrease in the overall level of staff motivation,
which includes:

- the predominance of material needs among
officials;

- inefficient system of financial incentives for
officials;

- insufficient elaboration of socio-psychological
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incentive mechanisms.

Considering the foreign experience of motivating
civil servants, it can be noted that the main direction
of stimulating the work of officials is to increase
the level of their qualifications, as well as to obtain
and improve special competencies. This is typical for
European countries, the USA, China and Japan [19].
Currently, Singapore's civil service is considered
one of the most efficient in Asia. This efficiency
is a consequence of strict discipline, assertiveness
and diligence of officials, low level of corruption,
recruitment of the most capable candidates based on
the principles of meritocracy [20]. The government
of the country enjoys a good reputation, public
support, which it achieves through educational
activities and publicity; the discipline of the people
taking tough but necessary measures.

In Germany, to stimulate talented specialists in the
civil service, a system of “two directions in a career"
is used: either job growth or work in the same position
with a gradual increase in wages [21].It should
also be noted that the motivation for professional
self-realization in Germany occurs already at the
stage of training future specialists. In the training
programs for civil servants, the emphasis is not only
on the transfer of certain knowledge, but also on the
formation of a certain way of thinking and behavior
of officials of the corresponding rank, on the prestige
of the profession, on efficiency. In Japan, the system
of material incentives consists of two main blocks:
the system of promotion of personnel; systems of
natural and monetary incentives.

It seems that the use of positive foreign practice to
motivate the professional activities of civil servants
in the Republic of Kazakhstan will improve the
efficiency of the public administration system.The
severity and relevance of the problems of motivation
of public service employees require further
analysis, rethinking of traditional concepts and the
development of modern methods for the formation
and implementation of motivational models in a
changing environment of public life. Therefore,
we have identified and searched for methods for
solving problems based on a comparative analysis of
foreign and domestic experience in motivating the
professional activities of civil servants.

In Kazakhstan, the remuneration of civil servants was
limited to wages. In our opinion, the introduction of a
new model based on a factor-point scale will increase
the responsibility and motivation of civil servants of
the Republic of Kazakhstan.

Thus, in the course of the study, it was revealed that
the motivation of civil servants is due to only partial
satisfaction of the needs associated with the content
of the labor itself, social utility, status needs, and
the perception of work as a source of livelihood.

In this regard, the prospect of further research is
seen in the development of a system for stimulating
and motivating civil servants in the Republic of
Kazakhstan based on positive foreign experience, as
well as the principles of project management.

The analysis carried out allows us to state the
following:

- the motivational mechanism in the public service
system includes both material and non-material
components;

- the presence of regulatory and legal aspects for
motivating the work of civil servants necessitates the
improvement of the salary structure of civil servants,
depending not only on the length of service in the civil
service, but also on other variable parameters;

- the development of the main elements of the
motivational mechanism involves the use of non-
standard managerial, integrated approaches, the
adoption of measures to improve the organizational
management model with the corresponding
optimization of the function and number of civil
servants through the introduction of information
and communication technologies in the business
processes of state bodies.

The current system for evaluating the performance
of civil servants is, at present, more formal and
does not reflect the real results of the evaluation of
the professional performance of civil servants, but
reflects only that part of the evaluation that is based
on results and has a great influence of the human
factor. This fact is negative.

It opens up opportunities for distorting factual
information under the influence of human
factors (the mood of the manager, honesty and
conscientiousness of the employee, priorities and
personal attitudes of immediate supervisors), and
what is even more dangerous, the possibility of
using corruption schemes, which runs counter to the
priorities for the development and modernization of
the civil service. in the Republic of Kazakhstan.
Inrecent years, the civil service system of Kazakhstan
has been transformed, which has led to a revision
of the principles and approaches to managing the
personnel of state bodies in an attempt to form a
professional state. In modern conditions, for solving
complex problems, issues of the quality of personnel
management at all levels of government are of
paramount importance.

The achievement of a high level of professionalism
by civil servants can be built on the basis of the
motivation of this civil servant to constantly improve
their knowledge and professional competence.
Therefore, the factors of internal motivation of an
official for continuous professional development
are at the forefront, as it is able to ensure its
implementation. In our opinion, it is difficult to
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achieve such interest by will or order. In this regard,
we have set a goal to identify exactly those factors,
the impact of which leads to the formation of civil
servants' motivation for professional development.
Knowledge of such employee motivation factors
will allow the leadership of state bodies to build
an optimal policy for managing the professional
development of their subordinates.

For the corresponding analytical study of the
motivation factors of civil servants that are of
interest to us, general quantitative and qualitative
characteristics of the personnel composition and
structure of government bodies were considered.
Based on the conclusions of our analysis, we can talk
about the list of factors of labor motivation of civil
servants, the impact of which the heads of public
administration bodies should fully take into account
in the work of civil servants. It should be noted that
the assessment system should not be limited only to
the assessment of the labor activity of a civil servant,
but should cover a wider range of assessed indicators
that would form the basis of not only monetary, but
also non-monetary motivation.

The main difficulty lies in the absence of a clear
system of criteria for assessing both a state body
and an individual civil servant, which could be
taken as a basis. At the civil service level, the
following performance indicators can and are used
as quantitative indicators: the number of requests or
letters processed; the number of processed and sent
responses, the number of requests received, etc. The
main difficulty here is that none of the indicators
mentioned above or used in modern practice can
reflect the real contribution of a certain official to
the work of a particular state department, body or
institution.

We hope that the new model of public administration
will be based on the principles of a “hearing",
efficient, accountable, professional and pragmatic
state. As part of the implementation of the Concept,
the mechanisms for finding and attracting talents
for public service at the country level will be
improved. At the same time, the emphasis in the
further improvement of selection procedures will be
shifted to assessing the professional and personal
competencies of candidates, including with the
involvement of the public and experts [7].

In order to achieve the goal of increasing the
motivation of civil servants through the development
of professional competence, it is necessary to develop
a certain system of remuneration and incentives,
both material and intangible, through the professional
initiative of employees in raising their level of
professional development.

Therefore, the analytical study is aimed at identifying
incentive factors, the use of which leads to an

increase in the efficiency of the system of motivation
for the professional activities of civil servants.
In the process of analysis, the main aspects of
quantitative and qualitative indicators characterizing
the composition, structure and dynamics of the
personnel apparatus of public administration bodies
were preliminary touched upon, on the basis of which
some important trends were identified.

As a result of an empirical study of the factors
influencing the motivation of the professional
activities of civil servants, there are both monetary
and non-monetary factors. The main non-monetary
factors, according to the assessment of the results
of the survey according to the method of K.
Zamfir in the modification of A. Rean "Studying
the motivation of professional activity", include
factors of internal motivation, such as: the possibility
of the most complete self-realization and getting
satisfaction from the process itself and the result
of work.However, it should be noted that monetary
factors are of great importance in the system of
professional activity motivation. The main monetary
factor is the amount of remuneration, which is
directly related to the current evaluation system
aimed at determining the result. Thus, we come to
the conclusion that the motivation system cannot exist
independently of the evaluation system. Therefore,
the question arises of the need to integrate assessment
and motivation systems in order to optimize both
systems.

The influence of non-monetary factors, especially
in the civil service, should be significant. The
importance of the influence of material factors is
undeniable for maintaining a high professional level
of public service. Building the image of a civil
servant is impossible without ensuring the proper
level of remuneration. The work of highly qualified
personnel requires an appropriate assessment.The
current system of wages, with its basic salary levels,
remains unattractive, especially at the level of local
government bodies. In addition to the lower level of
wages in the regions, there is also no social package
that attracts workers to the central offices of public
service bodies. Thus, non-material incentive factors
remain the main and most accessible way to increase
the level of motivation for the professional activities
of civil servants.

It should be emphasized once again that the
development of a system of motivation for the
professional activities of civil servants is based on an
integrated approach that provides for the interaction
of the system with the assessment of the effectiveness
/ efficiency of their professional activities, which
involves the use of material and non-material
methods to stimulate the professional activities
of civil servants. As a result of the introduction
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and implementation of techniques, methods and comprehensive assessment of the activities of civil
mechanisms, an effective integrated system for a servants, taking into account motivation, is obtained.
Conclusions.

1.

10.

In Kazakhstan, by now, it has been possible to create a stable and optimal in terms of the number of state
administrative apparatus. There is an understaffing of civil servants, which, in turn, indicates the presence
of gaps in the work of the personnel service of the state apparatus.

In the civil service in Kazakhstan, there is a tendency towards a gradual rejuvenation of the state
administration apparatus, which increases the opportunities for training, retraining and advanced training,
as young employees more effectively perceive new knowledge. There is a gender balance (59.8%).

The educational level of civil servants is quite high and tends to further increase. However, we consider it
necessary to note that the increase in the level of education is accompanied by a decrease in the quality of
services provided by civil servants. Consequently, professional development, being a multifaceted process,
is not always associated with higher education, but directly proportional to the level of acquired knowledge
and skills.

The Strategic Plan of the Agency of the Republic of Kazakhstan for Civil Service Affairs for 2020-2024
provides for the implementation of a number of measures, including carrying out the necessary amount
of work on retraining and advanced training of civil servants, as well as improving the quality of public
services from 83% in 2018 to 90.1% in 2024.

. Recent reforms in the Republic of Kazakhstan modernized the civil service, including systems of material

incentives and career planning for civil servants through the introduction of a factor-score scale.

The modernization of the civil service involves the improvement of the internal management system
and the introduction of flexible methods of human resource management based on achieving the best
results of socio-economic development by improving the quality of public services and attracting qualified
specialists.

To this end, the governments of various countries create and develop systems of material incentives and
career planning for civil servants. The ultimate goal of the ongoing reforms is to create a professional and
efficient public service.

The final point in optimizing the system of motivation for the professional activities of civil servants
in the Republic of Kazakhstan is the introduction of elements of project management, which defines a
completely new approach to management for the civil service.

The project approach to the management of the professional activities of civil servants implies not only
the presence of a certain deadline for the performance of work, but also a clear definition of the necessary
resources, which makes it possible to evaluate the effectiveness of the work of both an individual employee
and the team as a whole.

The integrated system of motivation and performance assessment that we have considered allows for
continuous monitoring of the motivational profile of a civil servant at all stages of professional activity
from selection to a position to dismissal. And the practical implementation and effective use of all the
identified factors in combination can create and maintain a positive motivation for civil servants to
improve their educational and professional level.
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