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IKOHOMUKA

MPHTW 06.81.19, 67.01.75
I.b. bepmyxamedoea’, A.U.Ecmypnueea’, I.6odayxaH’

'Kacnuiickuin rocyfapCTBEHHbBIN YHUBEPCUTET TEXHOMOMMU U UHXMUHVUPUHIA
um. L.EceHoBa, r.Aktay, KasaxcTtaH

COBEPLWEHCTBOBAHUE OMNMEPATUBHOIO YNPABJIEHUA

nPOMN3BOACTBOM C UCIMOJIb3OBAHUEM COBPEMEHHbIX
WH®OPMALMOHHBbIX TEXHOJOIMIN

AHHoTauwms. [MprBedeHbl TeopeTuyeckMe M MeTOAMYecKMe pekomeHagauuu Mo
COBEPLUEHCTBOBAHMIO OMNepaTUBHOIO YNpaBfeHnst NPOVU3BOACTBOM C MOMOLLbHO
NPUMEHEHNS COBPEMEHHbBIX HOBbIX MH(OPMALMOHHBIX TexHororuii. MposendeH
aHanu3 3aEKTUBHOCT CUCTEMbI ONEPaTUBHOIO YrpaBlieHUsi NPOV3BOACTBEH-
HbIM NPEAnPUATMEM, PACCMOTPEHbI OCHOBHbIE HaMpaBlieHWsi COBEpPLUEHCTBOBA-
HUs1 ynpasneHust. MpeacTaBneHbl oOpraHM3aLMOHHO-3KOHOMUYECKME OTHOLLEHUS,
BO3HMKaloLLMe B NPOLIecce onepaTMBHOO yrpasrieHusi IPON3BOACTBOM.

[aHbl pekomeHZauuy Nno COBEPLUEHCTBOBAHMIO CUCTEMbI OMepaTUBHOIO yrnpas-
NeHUs NPON3BOACTBOM, YCUIEHUIO LieNecoobpasHoin MHGOPMALMOHHOM MHTerpa-
UMM 1 MeX(YHKLMOHANBHOTO B3aUMOAECTBUA C nodcucTemMamy nNpeanpusiTus.
MpeacTaBneH paspaboTaHHblii anropyuTM COBEPLLIEHCTBOBAHUS YNpaBiieHust Npo-
M3BOACTBOM, KOTOPbI paccMaTpuBaeT CUCTEMY NMPOU3BOACTBEHHOIO YrpaBeHus
KaK afanTyBHY0, HenpepbIBHO-U3MEHSIIOLLLYHOCS B COOTBETCTBUM C TPeGoBaHMSIMU
BHELLHEeW 1 BHYTPEHHel cpedbl, HaLeneHHyo Ha BbINyCk KOHKYPEHTOCMNOCo6GHOM
npoaykummn, obecneymBaroLLyo NOCTOAHHOE COBEPLUEHCTBOBAHUE M POCT KOHKY-
PEHTOCNOCOBGHOCTM NPEeanpUATUS.

KnioueBble crioBa: YnpasreHusi nponsBoACTBOM, MHOPMALMOHHbIE TEXHOSIO-
rMun, aHanms ageKTUBHOCTY NPOM3BOACTBA, CUCTeMa OnepaTUBHOIO ynpasse-
HWS1, CPABHUTENbHbIV aHanus.

Tyningeme. Makanaga 3amaHayu aknapaTTblK TEXHONorvsnapasl Kkongady ap-
KbiNbl eHAIpICTi xenen Gackapyabl XeTinaipy 6onbiHWA TEOPUSNbIK KeHe afic-
Temenik yCbiHbICTap kapacTbipbinFaH. KacinopbiHoapabl onepatusTi 6ackapyna
KONAaHbINaTbIH XaHa aknapaTtTblK TEXHONOrnsnapablH TeoOpUsnbIK acnekTinepi,
coHAan-ak eHaipicTik KacinopbIHHBLIK Onepauuanbik 6ackapy XXyMeciH Tangay eHe
Xepen G6ackapy TMiMAINiriH Tangay, xaHa aknapaTTblK TeXHOMNormsanap HerisiHoe
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Hoeocmu Hayku Kasaxcmara. Ne 2 (136). 2018

eHAipicTiK KacinopbiHAapAbl xepen 6ackapyabl yMbIMAACTbIPYAbl XETINAipyaiH
Heri3ri 6arbITTapbl TankbinaHabl. ©OHepKacinTik eHAaipicTeri eHAipicTi xxenen 6ac-
Kapy npoueciHae TybIHAAWTbIH YNbIMAACTbIPYLUbINbIK-9KOHOMUKArbIK KaTbIHAacTap
YCbIHbINFaH.KacinopbIHHbIH, (OyHKUMOHANAb! Killi XyneciMeH onepaumsnbik me-
HEePKMEHT XXYMECiHiH e3apa biknangackaH aknapaTtTblk MHTerpaumsicbl MeH e3a-
pa iC-KMMbINbIH HbIFAUTY YLUIH onepaTuBTi 6ackapy XyheciH xeTingipy 6onbiHwa
ycbiHbiMaap 6epingi. KacinopbiHHbIH Gacekere kabineTTiniriH yHemi xeTingipin,
OCyiH kamTamacbI3 eTeTiH 6acekere kabineTTi eHimaepai eHaipyre GafbiTTanFaH
CbIPTKbI XX8He iLLKi opTa TananTapbiHa COMKeC YHEMI e3repin oTblpaTbiH, OHAIPICTI
©ackapy yreciH aganTuBTi peTiHae KapacTblipaTbliH OHAIPICTI xXeaen 6ackapy Xy-
NeciH xeTingipy 60MbIHLLIA 83ipneHreH anropuTM YCbIHbIFaH.

TyniHai cespep: OHJipicTi 6ackapy, aknapaTtTblk TeXHonorusanap, TMiMainikTi tan-
nay, kegen 6ackapy Xymneci, canbicTelpMansl Tangay.

Abstract. Theoretical and methodological recommendations for improving opera-
tional management of production using modern information technologies.

The theoretical aspects of new information technologies used in operational man-
agement of enterprises are analyzed, as well as the analysis of the operational man-
agement system of the production enterprise and the analysis of the effectiveness of
operational management, and the main directions of improving the organization of
operational management of a production enterprise based on new information tech-
nologies. Organizational-economic relations arising in the process of operational
management of production at an industrial enterprise are presented.
Recommendations are given for improving the operational management system for
strengthening the expedient information integration and interfunctional interaction
of the operational management system with the functional subsystems of the en-
terprise. The developed algorithm for improving the system of operational control
of production is presented, which considers the production management system as
adaptive, continuously changing in accordance with the requirements of the external
and internal environment, aimed at producing competitive products that ensure con-
tinuous improvement and growth of the enterprise’s competitiveness.

Keywords: Production management, information technology, efficiency analysis,
operational management system, comparative analysis.

BBepeHue. Cdepa OOpPOXKHOIO CTPOUTENLCTBA SIBMSAETCA OOHUM
M3 BaXXHEMLUMX HanpaBreHUn MoAepHU3auun Kas3axCTaHCKON 3KOHOMMUKM.
Temnbl CTPOUTENBLCTBA HOBLIX U PEKOHCTPYKLIMU AENCTBYHOLLMX aBTOMaru-
cTparen 3HauMTenbHO OTCTalT OT TEMMA pocTa NoTpebHocTen odLecTBa.
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OKOHOMUKa

Ha coctosiHne n passutne GutymHOro npom3BoacTBa B PecnyGnvke
KasaxcTaH cyLuecTBeHHOe BnusiHME OKasblBaeT psfg, cneumdunyeckmnx dak-
TOPOB: CE30HHOCTb MOTPEbreHVs AOPOXHbIX OUTYMOB, CMOXHOCTb MPO-
BEAEHUSA TEXHONOrMYECKMX Onepaumii C BbICOKOBS3KMM U HU3KO3amep3a-
IOLLIMM MPOAYKTOM, HE3HAYUTENbHOE pasnuyne B LeHax Cbipbs 1 Butyma,
HEKOHTPONMPYEMOE Ka4yeCTBO MOCTyNatoLLero Ha nepepaboTky Cbipbsi, u-
3MYECKUI 1 MOpasbHbIA U3HOC OUTYMHbBIX YCTAHOBOK U Ap.

[MpaBuTenbLCTBOM CTpaHbl 6GbINO NPUHATO peLleHne o co3gaHumn bu-
TYMHOIO MPOM3BOACTBA, KOTOPOe Obl MOSTHOCTLIO MOKPBINIO BHYTPEHHIO NO-
TPEBHOCTb B BbICOKOKAYECTBEHHOW OUTYMHOM NPOAYKLMN.

MNoBbliweHne aHEKTUBHOCTM PYHKLNOHUPOBAHUSA BUTYMHOIO Npom3-
BOACTBA SIBMSIETCA aKTyasrlbHbIM B CBSA3U C TEM, YTO CTPOMTENLCTBO Maru-
CTparbHbIX aBTOMOOUITbHBIX AOPOT SABMASIETCA CTPATEMMYECKN BaXKHON 3aa-
yen Pecnybnukm KasaxcraH.

OcHOBHbIM MOTpebuternem OUTyma OOPOXHBIX MApOK SABMSETCA A0
POXXHOE CTPOUTENBCTBO, OCYLLECTBRSEMOE NMOAPSAHLIMU AOPOXKHO-CTPOU-
TernbHbIMU KOMMAHUAMMW, MPUBIEKaEMbIMU FOCYAapCTBOM Ha OCHOBaHWM
KOHKypCa rocyapCTBEHHbIX 3aKynok. [ockonbky aBToMobunbHbIE 4OpOru
SABNSATCA UCKIMIOYNTENBHON COOCTBEHHOCTBIO rOCYAapcTBa, X CTPOUTESb-
CTBO W nogaepkaHwe B HOPMarbHOM TEXHUYECKOM COCTOSIHUM SIBNSETCS
0053aHHOCTBIO CamMoro rocyaapcTBa.

AKTyanbHOCTb MccrieaoBaHUsA 00ycrnoBrieHa HeoOXoaUMOCTbHO
pasBuUTMS CUCTEM OnepaTMBHOIO YNpasfieHMs1 NPOU3BOACTBOM B BUTYM-
HOM MPOM3BOACTBE C Lenblo 3(EKTUBHOIO UCMOMNb30BaHNS NPOU3BOa-
CTBEHHOrO MOTEHUMana ans Bbinycka KOHKYPEHTOCMOCOOHOM NpoayKumum ¢
MUHUManbHbIMKU 3aTpaTamu.

MoBbiweHre 3ddEKTUBHOCTM NPOM3BOACTBA OGUTyMa HEBO3MOXXHO
6€e3 NPUMEHEHNS MPOrPECCUBHBIX TEXHOSOMNI ONEPATUBHOIO YNpaBieHUs
nponssoacTtBoM. Cuctema onepaTUBHOrO ynpasreHus npou3BOACTBOM
obecneynBaeT OOCTVIKEHME BaXKHEWLUMX LIENEN MO MpOu3BOACTBY M MO-
CcTaBkam MPOAYKLUMM C yYH4ETOM €€ HOMEHKIAaTYpPbl 1 Ka4eCTBa, paLyoHarib-
HOrO UCMOSIb30BaHUSA PECYPCOB, YTO SBNSAETCA OCHOBOW 3(P(EKTUBHOIO
npeanpuaTus.

OnepaTuBHOMY ynpasreHno NPON3BOACTBOM MOCBSILLEHbI TPYAbI Ta-
kux aBTopoB kak: E.C. banawosa, O.LN. botkuh, .. OubHuc, B.H. NoH-
vyapos, C.[0. inbeHkoBa, A.H. Konocos, ®.M. Jlo6os, A.H. lMNbiTkuH, H.A.
CanomaTuh, H.C. Cauko, A.H. Ctepnuroea, O.I'. Typoseu, E.B. ®ponos
n ap. OTgensbHble BOMPOChI aBTOMaTM3aLmmM onepaTmMBHOIO yrnpasBrieHus
Npon3BOACTBOM packpbIThl B Tpyaax B.A. AHTunoBa, V.B. BanaxoHoson,
P.A. bygHuka, C.A. Bonukoa, A.P. 3anbirmHa, C.UN. KopoBknHa, K.A.
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Kyneru, B.B. KymunHoBa, E.B. KykapeHko, B.H. JleHbiHuHa, A.N. HecTtepo-
Bon, K. [le Po3sbl.

Llenb nccnepoBaHus - sBrsieTcss 060CHOBaHNE TEOPETUYECKUX No-
NOXEHNN 1 paspaboTka METOANYECKNX PEKOMEHAALMIA MO COBEPLUEHCTBO-
BaHWUIO ornepaTuBHOro ynpasrieHUs NMPon3BoACTBOM C UCMOMb30BaHWEM CO-
BPEMEHHbIX MHPOPMAaLMOHHbIX TeXHOMOorMI. MocTasneHHas uenb obycno-
BMIla HEOBXOAMMOCTb pPeLLEHNS CriedyoLmX 3adav:

- UCCriejOBaHNs1 TEOPETUYECKNX acrneKToB NUCMOSb30BaHUA HOBbIX UH-
OpMaLIMOHHBIX TEXHOMOMMI B ONEPaTUBHOM YNpaBreHny NpeanpuaTusamu;

- aHanu3a cucTembl OnepaTUBHOIO yNpaBrieHNs MPON3BOACTBEHHBIM
npeanpusTuem;

- aHanu3a 3 eKTMBHOCTN ONePaTUBHOTO YNpaBreHns;

- pacCMOTPEHUSA HanpasrieHU COBEPLLEHCTBOBAHUA OpraHnsauum
onepaTUBHOIO yrpasreHNsi NPOU3BOACTBEHHBIM NPEANPUATMEM HA OCHOBE
HOBbIX MHPOPMALIMOHHBLIX TEXHOOTU.

OGbLeKTOM MccrneaoBaHUA MOCIYXXUNO Npeanpustne, yHKUMOHU-
pyloLee B cchepe Npom3BoACTBa JOPOXKHLIX BUTYMOB Ha 6a3e AkTayckoro
3aBoga nnactmacc B r.Akray MaHrucrayckon obnactu.

MpeameTom nccnefoBaHUA ABMNSAOTCS OPraHM3aunoHHO-9KOHOMMU-
YecKne OTHOLUEHWS, BO3HMKalOLLMEe B MpoLecce onepaTtvBHOMO ynpasrie-
HVS NPOM3BOACTBOM Ha NMPOMbILLIIEHHOM Npeanpusatun. B xoae nccrieqo-
BaHMS MCNONb30BaHbl METOAbI MEHEXKMEHTA U ONepaTUBHOIO MiaHupo-
BaHWSA, CUCTEMHOrO, CTPYKTYPHOrO, NTOrMYeCcKoro, 9KCnepTHOro 1 cpaBHU-
TenbHOro aHanusa.

Hay4yHas HOBM3Ha pe3yrnbTaToB UCCrefoBaHUs 3aKTo4aeTca B pas-
paboTke TEOPETUYECKNX NOMNOXKEHWNI U MPAKTUYECKUX PEKOMEHAaLNIA NO CO-
BEPLUEHCTBOBAHNIO CUCTEMbI OMEepaTUBHOIO YNpasreHus Npon3BoACTBOM
Ha OCHOBe MOBbIWEHUSA 3PPEKTUBHOCTU PYHKLMOHNPOBAHMS BUTYMHOrO
Nnpon3BOACTBA.

MpakTuyeckasa 3HaYMMOCTb VCCINENOBaHNS B TOM, YTO TeopeTuye-
CKMe MOMOXeHNa U MeToauYeckne pekomeHaauuu, coaepalumecs B pa-
60Te, MOryT BObITb MCNOMb30BaHbl HA NMPOMBILLUMEHHBIX NPEaNPUATUAX ANs
COBEPLLEHCTBOBAHUS CUCTEM OMEpaTUBHOIO yrnpasreHns Mpou3BOACTBOM
N MeHe>KMEHTa B Liernom.

YnpasrneHve npeactasnseT coboi npoLecc BO3AENCTBUSA Ha KOMNMEKTUB
noaen ana opraHM3aumm n KoopavHaumm ux OesTenbHOCTU MO JOCTWKEHUIO
Luenen 1 3agad KomnaHui. B coBpemeHHbIX cuctemax ynpasreHus npoiecc
NMOAroTOBKM MPOM3BOACTBA, TEXHWYECKOro OOCMYXKMBaHUA MaTepuanbHOro
obecneyeHnst N opraHM3aumy ABWXKeHWs NpeaMeToB Tpyda B NMPOU3BOACTBE
B3aMMOYBsi3aHbl MeXay cobov B €ANHYI0 UHTErPUPOBaHHYH cuctemy [1].
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Ha kaxxgom 13 ypoBHel yrnpasrieHnss peLlaroTcs onpefeneHHble 3a-
naun. Ha cmpameauyeckom yposHe peluatoTcs 3agayv onTuMmsaumm oms-
HeC-MPOoLECCOB, OPraHN3aLOHHON CTPYKTYpPbI, BbipabaTtbiBaoTca 1 oTcre-
XMBakTCA nokasarenu adekTMBHOCTM GusHeca.

Ha yposHe makmuy4eckoe2o yrpasrieHusi NPUHUMAaKTCS peLleHns B 06-
nacTu Npou3BoACTBa UM NOTUCTUKN, hopmanmaytoTca BrsHec-npoLeccs,
paspabaTbiBalOTCA MHCTPYKUMK. BaxHenwmmm yHKUMSMU JAHHOMO YpOB-
Hs1 ABNSOTCS NNaHNpoBaHME N BrooKeTMPOBaHUE.

[Monb3oBaTensiMu ypoOBHS OrepaTMBHOIO yrpaBsrieHus ABNSTCA, npe-
XOe BCEro, MeHepkepbl MPON3BOACTBA (HaYarnbHMKN NPOM3BOACTB, LEXOB,
TexHonoru v ap.). Ha aTom ypoBHe OCyLLIECTBNAETCA ynpasrieHne npouns-
BOOCTBEHHbLIM MPOLIECCOM M 3arpy3ko 06opydoBaHWs, KOHTPOSb UCMON-
HEHWs1 3aKa30B, YMpaBrieHWE ABWKEHWEM CbIpbS U MaTepuarnoB, a Takke
ynpaBreHne OCHOBHbIMU hoHAaMU NpeanpUsTUS.

Hn30BoW ypoBEHb — 3TO TEXHOMOTMYECKNIA YPOBEHb, HAa KOTOPOM COBU-
patoTcs, obpabaTbiBatoTca M 0606LLaI0TCA AaHHbIE C LiIexoBOro obopyao-
BaHuA. OTO 6a30BbI YPOBEHb C TOYKM 3PEHUST MOMydeHust HbopmMaLlmmn o
haKTMYECKOM BbIMOMHEHUN MPON3BOACTBEHHbIX 3aKa30B 1 OTAENbHbIX One-
paumn no HUM. 34€eCh e NPOMCXOoaNT yrnpaBneHne 6a3oBbIMU NpoLeccamm
- TEXHONornen nponasoacTea [2].

Takum 0b6pa3om, OOBEKTMBHBLIE OTHOLLEHMS, BO3HUKAOLLME NPU OCY-
LLIECTBIIEHUN MPON3BOACTBEHHOMO NPOLIECCa N ONpeaensitoLLIne ero CTpyk-
TYpY, (DOPMUPYIOT LIMKIT ONEPaTUBHOrO ynpaBrieHUs.

MeTtoabl uccnegoBaHus. VHpopmMaumoHHbIE TEXHOMOrMK B ynpas-
NeHn NpeacTaBnstoT cobor COBOKYMHOCTb MHpopmMaumnm, 3KOHOMUKO-Ma-
TemaTuyeckux MeTodoB U MoAenen, TEXHUYECKUX, NPOrpaMmMHbIX, ApYyrux
TEeXHOMNOrM4YecKknx cpeacTs 1 cneumanucToB. brnarogaps HOBbIM TEXHOMOMM-
SIM, MOXXHO CNpPaBnsATbCsl ¢ 6onbwmM 06BbEMOM NepepabaTbiBaeMon Hpop-
MaLmMKn, 4TO BeOET K COKpALLEHWNO CPOKoB e€ 0bpaboTkui. HoBble meTofp!
MHOpMaLIMOHHOM 06paboTkK SBNSOTCA Hanboree BaXKHOW COCTaBMSHOLLIEN
npoLiecca UCnonb3oBaHUs MHPOPMaLIMOHHBIX PECYPCOB B yNpaBreHun.

[ns obecneveHnss paumoHanbHOM opraHM3aunn onepaTuBHO-NMPOu3-
BOLCTBEHHOW OeSATeNbHOCTU NpeanpusaTns CUcteMa onepaTmMBHOIoO ynpas-
NEHNs1 OOIMKHA OTBEYaTh CriefytoLmm TpeboBaHNSM:

- BbICTPO pearvpoBaTb Ha OTKIIOHEHUSI OT 3anfaHMPOBAHHOIO XoAa
NPOW3BOACTBA;

- ObITb FMOKOM;

- onepaTuBHbIE NMaHbl AOMMKHbI HAY4YHO 06OCHOBBLIBATLCS, MPUYEM OC-
HOBOW TEXHUKO-3KOHOMUYECKMUX PaCcHeTOB OOSKHbI ObITb HOPMbI pacxoao-
BaHUS NPOVN3BOACTBEHHbBIX PECYPCOB;
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- [OMKeH BbITb NOMOXKEH NPUHLUMM MOJTHON NPEEMCTBEHHOCTU pa3pa-
BaTbiBaeMbIX KaneHaapHbIX NiaHoB,

- obecneveHa onepaTMBHOCTb NMPUHUMAaEMbIX PELLEHNIA.

Takum o06pa3om, MOXHO caenaTtb BbIBOAbI, YTO ONepaTMBHOE yrpas-
IeHne NPon3BOACTBOM:

- AIBNSIETCS OQHOM M3 LieHTparbHbIX CUCTEM ynpaBreHusl, obecrneyn-
BalOLLEE M3rOTOBJSIEHNE M MOCTaBKY MPOAYKLMM 3a0aHHOM HOMEHKNATYpPbI U
KayecTBa B YCTAHOBSEHHbIE CPOKU U C YHETOM pPaLMOHanbHOro UCMomnb3o-
BaHUS pecypcos;

- UIHTErpupyeTcsi B NnpamMuay ynpaeneHnsi NpeanpusaTmeM Mexay Ha-
YanbHbIM YPOBHEM YMNPaBIieHNs U TAKTUYECKUM yrpaBrieHneMm.

- peluaeT onpejereHHble 3aJady Ha KaxaoM U3 YpOBHeW ynpas-
neHus. Ha crtpartermyeckom ypoBHE - ONTMMM3aumio GU3HEC-MPOLLECCOB,
OpraHn3aLmnoHHYO CTPYKTYPY, BbIpabOTKy M OTCreXuBaHWe nokasarenemn
apdekTnBHOCTM BUsHeca. Ha onepaTvBHOM ypOBHE - yripaBreHme npouns-
BOACTBEHHbLIM MPOLLECCOM U 3arpy3kor 060pyaoBaHus, KOHTPOIEM UCMOST-
HEHUS 3aKa30B, yNpaBreHNneM ABUXKEHUS Cbipbsi U MaTepmanoB U oHaa-
MU npeanpusaTus. lNMonb3oBaTensiMy Takoro YpoBHS SABMAAOTCH MeHeoKe-
pbl NpoM3BOACTBA (HaYanbHUKM MPON3BOACTB, LIEXOB, TEXHOIOMN U Ap.).

KnioueBbiM HanpaBrieHNeM pasBUTUS CUCTEMbI ONePaTUBHOMO yrpas-
NeHnst NMPOn3BOACTBOM SIBNSAETCS BHeApeHUe B WHDPPACTPYKTYpy MeHen-
XMEHTa MpeanpuaTust MPOrpPecCUBHBIX MHPOPMALIMOHHBIX TEXHOOTUIA,
obecneyvmBaroLLMX He NPEPLIBHOE pa3BUTHE N COBEPLLEHCTBOBAHWNE yNpaB-
JIEHMS MPOU3BOLCTBOM.

BHeapssi cuctemy HoBenLero MHopMaLMOHHOTO 06eCneYeHnst, MOX-
HO JOBUTLCA ONTUMANbLHOIO pesyrnbTaTa NpU BbINOMHEHNM 3aKa3a 3a cyeT
COKpaLLeHNsa OnUTENbHOCTU NOArOTOBKX MPOM3BOACTBA M NMPOM3BOACTBEH-
HOrO LIMKIA, CHWXKEHUSI CTOMMOCTU, MOBbLILLIEHNS] KavyecTBa usgenun. T.e.
aBTOMaTu3aums onepaTMBHONO yrnpasreHusi NPoOU3BOLACTBOM CTaHOBUTCS
OOHVM Y3 KIOYEBbIX (DAKTOPOB KOHKYPEHTOCNOCOOHOCTU NPeanpusiTusi, 4to
B KOHEYHOM UTOTe CKITOHSET BbIOOP 3aKasymka B CTOPOHY NPOM3BOANTENS C
BbICOKOW KyIbTYpO/ OpraHm3aLum npovM3BoACTBa.

Pe3ynbTatbl uccnepgoBaHusa. SWOT-aHanm3 sBnseTcs Heobxo-
ONMbIM  3MIEMEHTOM MCCrneaoBaHui, obsasaTenbHbIM NpeaBapuTenbHbIM
3TarnoM npu cocTaBrieHnn nraHoB noboro yposHs. A6bpesmnatypa SWOT
o3HadaeT: Strengths — cunbHble cTOpoHbl; Weakness — cnabble CTOPOHbI;
Opportunities — Bo3amoxHocTu; Threats — yrposbi.

MHaye roeopsi, SWOT aHanuns3 — 3To aHanm3 CUsbHbIX 1 CrabbiX CTOPOH
opraHMsaumm a Takke BO3MOXHOCTEN 1 Yrpo3 CO CTOPOHbI BHELLIHEN OKpYXa-
towien cpeapl. «S» n «W» OTHOCSTCS K COCTOSIHMIO KOMMaHu1, a «O» 1 «T» Kk
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BHELLHEMY OKpYXeHuto opranm3aumm [3]. Matpuua SWOT-aHanm3a cuctembl
onepaTuBHoro ynpaeneHusi « CASPI BITUM» npencTtaeneHa B Tabnuue 1.

Ta6bnuua 1 - Matpuuya SWOT-aHanu3a cuctemMbl onepaTMBHOIO ynpasneHusi

CunbHble CTOPOHbI

Cnabble CTOPOHbI

- BbICOKas kBanudukaLums BbICLLErO
pykoBoACTBa

- OTperynmpoBaHHasi cucteMa opraHu-
3aLMOHHbIX CBA3EN

- Hanuune HeoBXoAMMbIX (PUHAHCOBbLIX
pecypcoB

- HanM4ue B CTPYKTYpe ynpaBrieHns

nogcucTtem: opraHM3alMOHHO-3KOHOMU-

YECKOro YMpaBrieHnsi, OpraHn3aLmoH-

- 3arpy3ka npoun3BOACTBEHHbIX MOLLHO-
cTei He Bbiwe 30%

- CHWXEHME NPOU3BOAMTENIbHOCTU TpyAa
- He COOTBETCTBME HOpMaTUBaM [0MK
3anacoB B CTPYKType aKTUBOB AJ151 He-
prenepepabaTbiBaloLLMX NpeanpuaTUi
- cebecTommocTb Npoaykuun B 4-e pasa
Bblwe nnaHoson B 2014 r., 4TO roBOpuUT
0 HeahheKTUBHOCTM OpraHn3auum npo-

HO-TEXHNYECKOro ynpaBrieHus, ynpasre- WU3BOACTBEHHOrO npouecca

HMS1 TEXHONOTMYECKMU MpoLieccamm

- TEXHONOIMYECKNEe YCTaHOBKM NMOBbI-
LEHHOM 3¢hheKTUBHOCTM
-(PYHKLMOHMPOBaHWe pacnpeaerneHHon
aBTOMaTM3NPOBAHHON CUCTEMBI yNpaB-
NEHUsI ANsi HENMPEPbLIBHOTO YyrpaBrieHnst
TEXHONOrMYeck1MM npoLieccamu B
peanbHOM MacLuTabe BpemeHu

- UHTEerpMpoBaHHasi aBTOMaTU3Npo-
BaHHas cvuctema ynpasrneHns (MACY)
ONsi peLleHnst 3agay Nnpou3BOACTBEH-
HO-TEXHUYECKOrO XapaKTepa U CBSI3N C
3KOHOMUWYECKMM OMnepaTyBHbIM ynpasre-
HUEM NPaKTUYECKUN He (DYHKLIMOHUPYET.
He BbINOMNHATCA 4 OCHOBHbIE (OYHKLMN
13 6-Tun.

Bo3moxHocTu

Yrpo3bl

- yBenn4yeHne TeMnoB pocTa pblHKa
- BbIXO4 Ha 3KCFIOpTHbII7I PbIHOK

- 06cnyxmBaHue JOMNOMHUTENbHbBIX
rpynn notpeburtenen

- pa3paboTka aBTOMaTU3NPOBAHHON
CUCTEMbI ONEPaTMBHOIO YNpaBrieHus
MES

- yTpaTa BO3MOXHOCTU onepaTvBHO
BNUATb Ha 9P EKTUBHOCTL NPOU3BOA-
cTBa

- MpepbiBaHve paboTbl 13-3a cboeB B
rnopauyu cbipbs

- OTCyTCTBME CBOBOAHOMO YPOBHS
npubbINm NpuBegeT K npobremam B
pecypcHoM obecrneyeHnn npeanpuaTms

lNpumeyvaHue: paspabomaHo Ha ocHose OaHHbIx omyemHocmu CI1 « CASPI BITUM

Takum obpasom, SWOT-aHanm3 nokasars, 4To y npegnpusatus nve-
OTCA CreayloLimMe CurbHble U crabble CTOPOHbI CUCTEMbI OnepaTUBHOIO

ynpasJieHn4.

B gaHHOM cny4yae, pekoMeHj0oBaHO B Ka4eCTBe KIHo4eBOro HanpasJsie-

HUYs1, BbIGpaTh ycuneHue LenecoobpasHoi HPopMaLMOHHON MHTEerpaumnm 1
MeX(YHKLMOHANBHOrO B3aMMOAENCTBUS MPOU3BOACTBA C MOACUCTEMAMM
npeanpusTUs.
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Beiroga ot BHeApeHNs MHPOPMaLMOHHO-UHTErPUPOBAHHON CUCTEMBI
ynpaBrieH1s NpoM3BOACTBOM MOXET [aTb BECbMa OLLYTMMbIE pe3ynbTa-
Tbl C TOYKM 3pEHNsT peHTabenbHOCTN 1 BO3MOXHOCTEN AanbHenLero pas-
BUTUSA NpeanpusiTus.

B pesynbTaTe co3gaHusa MHPOPMaLMOHHO-MHTErPUPOBAHHOM CUCTe-
Mbl OMEpPaTUBHOrO YnpaBfieHUs MPOU3BOACTBOM MpeanpuaTue CMOoXeT
BOCNONb30BaTbCH:

- 9(bhEeKTOM CUHEPTM, BO3HUKAIOLLMM OT OO bEAMHEHNS U YCTaHOBIE-
HMS B3aMMOCBSA3el HEOOXOAMMbIX (haKTOPOB NMPON3BOACTBA;

- 9bdheKTOM KOOpPAMHALNN OENCTBUN, CBA3AHHLIM C 0becneYvyeHnem
COrnacoBaHHOCTW U YNOPSA04EHHOCTU NPOLIECCOB NMPON3BOACTBA;

- 9thdpekToM hyHKLMOHANBHOCTH, 0OYCNOBEHHBIM CMOCOOHOCTLIO CU-
CTEMbI BbINOMHATL NPEANUCaHHbIE el YHKLMM NOCPEeACTBOM COBEPLLEH-
CTBOBaHUS CTPYKTYpbl B3aMMocBA3en [4].

O6GcyxaeHue pe3ynbTaToB. IHTerpauusi onepaTMBHOO yrpaBrieHNs
Npon3BOACTBOM, Ha Ga3e NpPOrpeccuUBHbIX aBTOMATU3UPOBAHHLIX MHOP-
MaUMOHHbIX TEXHOMOIMN, CO BCEMU (PYHKLMOHANbHbIMU MogcuctemMamu,
obecneymBaeT KoopaAMHAUMIO NPOU3BOACTBEHHO-XO3ANCTBEHHON OEATENb-
HOCTW NpeanpusiTusi B peXXUme pearbHOro BpeMeHu, No3Borisis Hanboree
paLMOHanbHO UCMOoNb30BaTb NPOU3BOACTBEHHbIE PECYPChI, YTO NPUBOAUT
K MOBbILLIEHNIO 3 PEKTUBHOCTU ONepaTUBHOINO NaHUPOBaHUSA, y4eTa, KOH-
TpoNa W perynupoBaHvWe MPOU3BOACTBEHHbIX MPOLIECCOB, MOBbIWAsA 3d-
(heKTMBHOCTb OeATENbHOCTU NpeanpuaTus.

dopmMmpyst Moaernb MHTErPUPOBAHHOM WHAPOPMALMOHHOM CUCTEe-
Mbl HEOOXOAMMO MMETb pelleHue, no3Bonsdolee 3PPEKTUBHO pa-
6otaTtb B egMHOM MHPOPMALMOHHOM MPOCTPaHCTBE, 06beANHAIOLWEM
BCe CyLlecTBylLWmne NHPOpMaLNOHHbIE PECYPChbl, MPOLECCHl U AaHHbIE,
npenocTtaBnsas AOCTYN K HUM BCEX y4acTHMKaM MPOU3BOLCTBEHHbIX
npoLecCcoB.

Cuctema onepaTuBHOIO yrpasreHus NnpeanpusiTuem nNo3BOnuT:

- COKpaTUTb CPOKU, U3OEPXKKM N YACIIO OLLNOOK, CBA3AHHbBIX C PYYHbIM
nepeHocoM nHpopmaunn U3 OQHOM CUCTEMBI B APYIYHO;

- YMEHbLUNTb U3OEPXKKN 13-3a OLUMOOK B TEXHOSOMMYECKMX cneuudu-
Kaumsax, cosfaBaeMblX Tenepb OAWH pas;

- VCKITKOYNTb OTAESbHbIN LWTAT COTPYOHUKOB, OCYLLIECTBASAOLWNX BBOS,
OaHHbIX cocTaBa cmecn B ERP-cuctemy;

- CHU3UTb CTOMMOCTb TOBapHO-MaTepuarnbHbIX 3anacoB, 3Has Kakoe
Cblpbe UMEETCH Ha CKnagax v NpoeKTMpoBaTb NPOM3BOACTBO OnpenereH-
HbIX BUOOB COCTaBOB;
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- COKpaTUTb WU3MULLKA OCHOBHbLIX W BCMOMOraTesfibHbIX MaTtepuarnos,
KOTOPbl€ HEBO3MOXXHO MCMONb30BaTb B NMPOM3BOACTBE U3-3a TOrO, YTO OHMU
nnbo AaBHO HaxoOATCA Ha cknage, NMbo Gbiny 3akasaHbl 4O TOro, Kak OT-
Aen cHabxeHus nonyynn nHpopmaumio 06 N3MeHeHUN BbiNyCKaeMon npo-
OYKUMN,

YKasaHHble hakTopbl NO3BONAT ONTUMU3MPOBATL NPOU3BOLACTBEHHYHO
OEeATENbHOCTb, YTO NPMBELET K NOBbLILIEHNIO 3¢hdEKTUBHOCTM BCETO Npea-
NpuATUS.

Ha ypoBHe LiexoB cneyunanmctamu (1) nnaHoBo-AMcneT4epckmx 6ropo
(MOB) uexoB paspabaTbiBalOTCA NPON3BOACTBEHHbBIE MPOrpaMmMel 1 3aaa-
HUS KOMMEKTUBAM y4acTKoB 1 bpurag (2), KoTopble NMPON3BOAAT KOHTPOSb
3a HEMoCpPeACTBEHHBIM BbIMOSTHEHMEM MPON3BOACTBEHHBIX Nporpamm. MNpo-
M3BOACTBEHHAs nporpamma Lexa cneunanuctamu NAB getanusmpyetcs B
BUAE CMEHHO-CYTOYHbIX 3adaHui pabouum mectam (3) (pucyHok 1).

Yponeus npeanpaarus A
(Mexuexosoc ynpanaenne) APM ‘i
yrxuBORANLHBIX
LlenTpansusiii ancnervepexmii
MYkt RepoTope
APM nao || flupexrop no |
cneu peanp ¥ ” |npoussoacrsy
0.
‘j} Yposens nexa
(BuyTpunexonoe
APM nis Havansunk —
nexa uexa i
t - )
/L ¥
g

Yposens ysacra
(Ynpannenne pabowmu

MecTamn)

PucyHok 1. MHhopMauMOHHO-MHTErpUpoBaHHasi OpraHn3aLMOHHO-3KOHOMUYe-
ckasi MofieNb CUCTEMbI ONepPaTUBHOIO YNpaBreHnst MPOM3BOACTBOM Ha npeanpu-
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ATUN

Pa3spaboTka CMEHHO-CYTOYHbIX 3aaHui SIBNSIETCS 3aKMHUYUTENBbHBIM
3Tarnom onepaTuBHOrO MIlaHUPOBAHUS MPOU3BOACTBA, OHO KOHKPETU3MPYET
3aJ1aHusA onepaTMBHO-KarNeH4apHOro nnaHa no 3anycky Cbipbs B NPOM3BOa-
cTBO [5].

CpaBHeHWe pe3ynbTaToB MiaHoOB U PaKTUYECKMX AaHHbIX, XapaKTe-
pu3ytoLwmx paboTy peanbHOro NpeanpusaTUs NO3BONUT BbIABUTb BIUSIHME
GUTYMHOro NPoM3BOACTBA HA SKOHOMUYECKME NoKa3aTenm, XxapakTepuayio-
LMe OeATenbHOCTb NPeanpuaThs, Takme Kak:

- 3arpyska yCcTaHOBOK;

- BbIMYCK MPOAYKLMNY;

- YPOBeHb 3aTpaT Ha NPOn3BOACTBO;

- BEMUYMHY BbIPYYKU OT peanusaummy TOBapHOM NPOAYKLMY;

- MapXXvHanbHbIN 4OX04 1 NpUBbLINb (Camoe rnmaBHOE).

PesynbTaThl pac4éTOB MOryT NokasaTb BEMWYUHY OTBIIEYEHUS ChbIpbs
Ans Npon3BoacTBa GUTYMOB MO anbTEPHATUBHBLIM HamnpaBrieHWsIM ero uc-
NoSb30BaHMS:

- B Ka4eCTBe CbIpbsl AN 4ECTPYKTUBHbIX NPOLECCOB nepepaboTkuy;

- AN MacnsiHOro NPoM3BOACTBA;

- B Ka4eCcTBe KOMMOHEHTa KOTENbHOro Tonnvea.

MocTpoeHHast WHPOPMAaLMOHHO-UHTErPUPOBaHHas  OpraHU3auMoH-
HO-3KOHOMMWYecKasi MOAeNb OnepaTUBHOIO YMNpaBrieHWs NPOU3BOACTBOM
dhopmupyeT cregytowme TpeboBaHMA K cucTeme OnepaTtmMBHOTO MeHed-
XMeHTa Ha npeanpuaTum [6]:

- ajeKBaTHOCTb CTPYKTYpbl NPEANPUATUSE 1 MHOPMaLMK, UCTIONb3ye-
MOV B CUCTEME OMEPATUBHOIO MEHEKMEHTA;

- €QUHCTBO NMHDOPMaLMOHHOM Basbl 1 ee MHhOopMaLMOHHOro obecne-
YeHus;

- CUCTEMHYI0 MHDOPMALMOHHYIO NOAAEPXKKY BCEX NPON3BOACTBEHHbIX
MPOLLeCCOB, HAa OCHOBE MHTErPUPOBaHHON MHOPMAaLMOHHON cpeabl;

- pasgerneHne CcUCTeMbl ONepaTUBHOIO MEHEKMEHTA;

- y4eT coumanbHbIX hakTopoB B npouecce MHPOPMaLMOHHON TEXHO-
1O MEHEXKMEHTA;

- BO3MOXXHOCTb OCYLLIECTBIIEHUS YNPEXAAIOLLEro ynpaBrieHns;

- OTKPbITOCTb, TMBKOCTb 1 pa3BUTUE, BO3MOXXHOCTb MOCTEMNEHHOMO Ha-
paLiMBaHnsa 1 pocTa.

OpHako, krtoveBbIM DakTOPOM ycnexa B peanusauun npoekta aBTo-
MaTtusaumm ynpasreHns NPO3BOACTBOM CTaHOBUTCSI MOHNMaHWE PYKOBOA-
CTBOM MPEAnpUSATAS MecTa M ponv aBTOMaTU3MPOBAHHbIX MHDOpMaLU-
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OHHbIX TEXHoMormn B obecneyeHnn 3hPeKTMBHOCTU NPON3BOACTBEHHOIO
MeHeKMeHTa. B cnyyae oTcyTCTBUA Takoro MOHUMAaHUS HUKaK1ue 4EeNCTBus
Nno BHeOPEHNIO MHPOPMALIMOHHBIX TEXHONMOMIA B MPOW3BOACTBO yCrnexa He
npuHecyT. CosgaHme APM cneupmanuctoB B cdoepe yrnpasneHue nponssoa-
CTBOM U1 BOBrieyeHre OyHKUMOHanNbHbIX CrAyX0 MO3BOMSAT OpraHM3oBaTb
ynopsiaodeHHoe B3anmoaencTane Yenoseka n 3BM, Bbigaun cnpaBovHOM
N pekoMeHaaTensHom nHhopmaumm [5]. B pesyneTtaTe, Ha KaxaoMm aBToMa-
TU3MPOBaHHOM paboyeM MecTe CTaHeT JOCTATOYHO PecypcoB Ans obpa-
60TKM nHbOpMaLMM Mo Mepe ee BO3HUKHOBEHMS. Pacnonaras ceBegeHvsm
13 MHPOPMaLMOHHbIX 6a3 cneunanmcTbl CMOryT NpUHMMaTh 6onee 060CHO-
BaHHbIE peLLeHns.

Wcnonbays OBM, coctaensitowiee sapo APM, obecneunBaeTtcst 060-
CHOBaHHas MOAroTOBKA YMNPaBIIEHYECKNX PELUEHUA C MUHMMAITbHLIMU 3a-
TpaTamy BpEMEHM U Tpyaa, NPUBOASLLAs K NOBbILLEHVIO 3EKTUBHOCTM
NPOW3BOACTBA, BbINOSHEHNIO MPOU3BOACTBEHHbIX 3aKa3oB, WX KayecTBy,
HOMeHKIaType 1 06beMy B YCTAHOBIEHHbIE CPOKM, 3a4aHHON CTOMMOCTH,
YTO SABNSAETCS OCHOBOM 3hEKTUBHOCTM AeaTenbHocTU npeanpuatus. Obe-
crneveHre BbICOKOW 3(PGEKTUBHOCTU BbIMOSTHEHUSA TEXHOSOMMYECKUX Npo-
LeccoB (HM3Kas CTOMMOCTb, MUHUMYM OLUMOOK, BblCOKasi CKOPOCTb U T.M.)
TpebyeT cbopa JaHHbIX HEMOCPEACTBEHHO B MOMEHT BO3HWKHOBEHUSI COObI-
TUS U KaK MOXHO OmnmKe K MCTOYHUKY. Yalle Bcero JonyckarTcs OLUMOKM
NPV BbINOSHEHWMM NPOCTLIX U PYTUHHBIX ornepaunii No BBoAy AaHHbIX. ABTO-
MaTbl BbIMOMHAOT NOBTOPSAIOLLMECS U HETBOPYECKME OnepaLmmn 3HauuTenb-
Ho 6oree achdeKkTMBHO, Yem noaun. [pyrum crnoBamm, Ans NOBbILEHUS Ka-
YecTBa MPOU3BOACTBEHHON MHPOPMAaLMM HEOOXOAMMO aBTOMaTU3MpPOBaTh
BBOJ, AaHHbIX B MHPOPMaLMOHHbIE cucTeMbl. Imes Gonee KayeCTBEHHYHO
NHpPOPMaLMIO, Bbl MOXETE NpUHUMaThL Boree 060CHOBaHHbIE yrnpaBreHye-
ckue pelueHus. bornee Toro, Gnarogapsa aBToMaTusauMm npouecca Hako-
nreHns nHpopmaumm pykoBogmuTernen Npon3BOACTBa, NosBnsieTcs 6onbLue
BPEMEHUN Ha aHanmn3 NPoM3BOACTBEHHOIO npoLiecca.

PaspaboTaHHas Mogernb onepaTtuMBHOIO yrnpasrieHVs NMPoU3BOACTBOM
nossornsiet ceaszate APM crneunanucToB Bcex YpOBHEW ynpasreHus npous-
BoactBoM ¢ APM cneuvanuctamu yHKUMOHaNbHbLIX NoAapasferieHnid, YTo
obecneunT opmmpoBaHMe Goree TOYHbIX M NpopaboTaHHbIX MPOM3BOA-
CTBEHHbIX 3agaHui. OpraHusaums obpaTHOW CBS3WM MO3BONUT OMNEPaTUBHO
BbISIBNSATL OTKIMOHEHNS U perynnpoBaTh X0 NPOU3BOACTBA UCXOASA U3 CUTya-
Ly B COOTBETCTBUM C LIENSIMU 1 3a4a4aMuy NPON3BOACTBEHHON NPOrpaMmbI.

Takum obpasom, Npu opraHnsaumm B3aMMogeNCTBISA NPON3BOACTBEH-
HbIX 1 0BCRYyXMBatOLLMX NOAPA3AENEHNA NPOMBILLMIEHHOrO NPEANnpPUATUS,
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VMHPOPMAaLMOHHO-MHTErpUpoOBaHHas aBTOMaTM3NPOBaHHas cuctema one-
pPaTUBHOrO YMNpaBfeHns CTAHOBUTCH OOHVMM U3 KIOYEBLIX (DAKTOPOB MO-
BblLLeHMs adpekTuBHOCTU. MccneqoBaHns TEOpeTUYECKMX acnekToB U
NPaKTUKX yNpaBreHns Ka3axCTaHCKMMK NPeanpuaTMaMy no npovMsBoacTBY
acanbTob6EeTOHHbIX M BUTYMHbBIX CMecelr nokasanu, YTO B HacTosiee
Bpemsi B OMepaTMBHOM YMNpaBreHUM TakUMW NPeanpuAaTUSAMUA OCHOBHOW
npobriemoi ABNsEeTCA yrnpaBrieHWe Ka4yeCTBOM BbiMyCKaeMow MpOoAyKUMU.
OTeyecTBeHHblE MPEANPUSATUS NpUNararoT 3Ha4YMTENbHbIE YCUNUA AN no-
BbILLEHNS KayecTBa OMTYMHON CMeCH 1 AONTOBEYHOCTUN MOKPbLITUIA HA OCHO-
Be BuTyma. B Ka4ecTBe OCHOBHbIX HanpaBfieHU peLLeHnst Takux npobrem
MPUMEHSIOTCA PasfnyHble TEXHOMOTMYECKME U OpraHU3auMoHHblE Mepo-
npuaTusa. Ha pucyHke 2 nokasaHbl OCHOBHblE TEXHOMOrMYeckne MeToAbl
peLueHns npobrieMbl NOBbLILLEHUS KayecTBa BUTYMHON CMeCH.

4{ MGTOILBI peuieHus Hp06JIeMLI MOBBIIICHUA Ka4€CTBa 6I/ITyMa ‘

_.‘ CTa6I/IJ'II/I3aI_H/I$I XapaKTEPUCTUK KOMIIOHEHTOB CMECHU ‘

—»I Co3naHre HOBBIX MaTEPHAIOB U 100aBOK I

‘p‘ COBepIHeHCTBOBaHI/IC METOJ0B MPOCKTUPOBAHUA COCTaBa CMECU ‘

4.‘ COBepIHeHCTBOBaHPIe METOAOB U TEXHUYECKUX CPEACTB KOHTPOJIA ‘

—’l COBeDH.IEHCTBOBaHI/Ie TEXHOJIOTUYIECKOT0 Imponecca |

—>| COBeDLUeHCTBOBaHl/Ie CHUCTEM YIIPaBJICHUA |
PucyHok 2. MyTu pelueHnsi NnpoGriemMbl NOBbILLEHUSI KaYecTBa BUTYMHON cMecH

OpHum 13 Hanbornee ahHeKTNBHBIX METOAOB MOBBILLEHNS KavecTsa
npoaykumm 4BndeTca KOMMJIEeKCHada aBToOMaTu3auuna TexXHOJIorm4yeckoro
npouecca. Co3gaHne cUCTeM ero ynpasrieHusi NO3BONAeT pewwmnTb 3adady
KOMMNeHCaunn Bapmaunn Kak KOHTPONMMpyeMbIX, Tak U He KOHTPOJIMPYEMbIX
XapaKkTepuCcTVK MaTepraroB U TEXHONOMMYECKOro npoLecca.

OcHOBHOM Lenbio nogbopa CocTaBoOB OWTYMHOM CMeECU SIBNSieTCS
hopmrpoBaHMe onTMMaribHON CTPYKTYpbl MaTepuana, no3BonstoLlen no-
Ny4nTb ero 3apaHee 3afaHHble CBOWCTBa Ans obecrneyeHns Tpebyembix
XapakTepucTuk butyma. Heobxoamm BbIGOP paumoHanbsHOrO COOTHOLLIEHNS
MeXay COCTaBnSALWMMU AN NOfydeHnst GBUTYMHON CMecu C 3aaHHbIMK
TEXHOINOMMYECKUMMN CBOWCTBaMMU.
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[nsa nonyyeHnsa coctaBa OUTYMHOM CMECU C MakCUMasibHOM MPOYHO-
CTblO, TpebyeTCs NPUMEHATb HeTpaauLUMOHHbIE MeToabl nogbopa cocTa-
BOB, KOTOpble OOMKHbI BblTb MakCMMarbHO aBTOMAaTU3UPOBAHbI, YTOObI
CBECTM K MUHUMYMY 3Tan 3KCMepYMEHTanbHOW NPOBEPKU, CBA3AHHbIA CO
3HauUTENbHBIMU BPEMEHHBIMU Y MaTepuanbHbIMK 3aTpaTamu.

PesynbTaThl nog6opa coctaBa SABASOTCA UCXOAHBIMW AaHHBIMU A5
eé knaccudukaummn - npouecca, KoTopbli TpebyeT 60NbLIOro BpEMEHU U
HeMarsbIxX aHepreTuyeckux satpar. CnvwKoM AnWTenbHbIN NPoLecc Knac-
cumrkaummn NpMBOAUT K 3aCTbIBAHNIO MaTepmnarnos, YTO HapyLlaeT TEXHO-
norvio cmeLumBaHmns. Bcé aTo npuBoauT K 3HAUNTENbHBIM 3a4epKKam Tex-
HONOrMYecKoro npouecca Npov3BoAcTBa BUTYMHBLIX CMecen W, HapyLliaeT
PUTMWUYHOCTb MX NOAAYY Ha OBBEKTbI CTPOUTENBLCTBA.

ARropuTM COBEPLUEHCTBOBaHMS CUCTEMbI ONEPATUBHOIO YNpaBreHns
NPOM3BOACTBOM, MO3BONSET paccmaTpuBaTb CUCTEMY MPOM3BOLCTBEHHO-
ro ynpaBsrieHUsi Kak afanTUBHYO, HENPEPbIBHO-M3MEHSIIOLLYIOCS B COOTBET-
CTBUM C TpeboBaHMAMWN BHELLHEN W BHYTPEHHEW cpedbl, HALErEeHHYIo Ha
BbIMYCK KOHKYPEHTOCMOCOBHON NpoayKuun. HenpepbiBHbIA aHanM3 npous-
BOOCTBEHHOW AEATENbHOCTU NO3BONUT OKasblBaTb YNpasnsioLlee BO3aen-
CTBME Ha BCE 3NIEMEHTbI CUCTEMbI B LIENSAX ee COBEPLLEHCTBOBAHUSI.

[nsa obecneyeHns KOMNAEKCHOCTU UHTErpaLum u aBTomMmaTusaumnm cu-
CTeMbl ONepaTUBHOIO yNpaBreHnsi TPOM3BOACTBOM HEOOXOAMMO:

- onpeaenvTb MHPOPMaLMOHHbIE B3aUMOCBA3UN PasfNYHbIX DYHKLIMO-
HanbHbIX NOAPa3AerneHnn N OpraHN3aLUmMoHHbIX YPOBHEW B NpoLecce ynpas-
FeHNsi TPOU3BOACTBOM;

- BbISIBUTb BCE MHPOPMAaLMOHHbIE MOTOKW, BO3HMKAIOLLME B MPOLEcce
onepaTMBHOIO ynpasneHus NPOM3BOLACTBOM BO B3aVMOLEWCTBUMN C (PYHK-
LMOHanbHbIMK 1 06CMYXXMBaOLLMMKN NOApa3aeneHnamu;

- pagpaboTtaTtb M yTBEPOUTb OPraHN3auMOHHO-OKOHOMUYECKYD MO-
Aernb CUCTEMbI OMepaTUBHOIO yrpaBrieHNsi MPOU3BOACTBOM;

- onpefenvTb COOTBETCTBYIOLLEE TEXHNYECKOe M NMporpaMmMHoe obe-
CrneyeHne; yCcOBEPLUEHCTBOBATb AEWCTBYIOLLYIO CUCTEMY OMepaTUBHOMO
ynpaBerieHnsi NPoM3BOACTBOM B COOTBETCTBUE C pa3paboTaHHO! Moaenbio
Ha OCHOBE aBTOMAaTM31POBAaHHBIX MHPOPMALIMOHHBIX TEXHOSOTUIA.

BbiBoabl. [TpoBeaeHHbIE nccriedoBaHWsA, MO3BONUM caenath creay-
toLme BbIBOAbI:

- co3faHve MHPOPMAaLIMOHHO-MHTENPUPOBAHHOW CUCTEMbI OMnepaTuB-
HOro ynpaBrieHNsi MPON3BOACTBOM C (PYHKLMOHamNbHbIMY NOApasaerieHns -
MW NPEeAnpUATUS SBNSETCS KtoYeBbiM (hakTopoM NOBbILLEHUS 3dhheKTuB-
HOCTU AedATeNbHOCTU 3a cHeT obecnedeHns nogaepKaHusa napameTpos no
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BbIMYCKY MPOAYKUMM B 3a4aHHbIX npegernax, nocpeacTBoM onepaTvBHOIO
BO3OENCTBUSA HA BXOAbl M BbIXOAblI (PYHKLUMOHASBbHbIX NOApa3nesieHnin ot
NPOEKTUPOBAHUSA U MAPKETUHra 40 OTrPy3KM FOTOBOW NPOAYKLIMM B pEXUME
peanbHOro BpemeHu;

- HpopmaUmMoHHas MHTerpaumns yHKUMOHarbHbIX Noacmuctem obe-
creynBaeT BbIMOSIHEHUE MPOU3BOACTBEHHON MPOrpamMMbl YCTaHOBIIEHHOM
HOMEHKIaTypbl, 3alaHHOr0 KavecTBa, B YCTAHOBIEHHbIE CPOKW nocpen-
CTBOM COrfacoBaHus AeATeNbHOCT NogpasaernieHnin B pexmme peanbHOro
BpeMeHU. LieHTpom nHpopmaumMoHHON HTErpaumm SBNSeTCs LeHTparbHbIN
OVCNeTYEpCKnin MyHKT, obecneyrBaoLLmi NNaHNpoBaHKe, Y4eT U perynu-
poBaHVe NPOU3BOACTBEHHBIX NMPOLLECCOB B pamMKax BCEro npeanpuaTms;

- CO3[aHVe aBTOMaTU3MPOBaHHbIX paboymx MecT crneuvanuctoBs B
cdepe ynpasreHvs NPOU3BOACTBOM M MX MHPOPMALIMOHHAS B3aMMOCBS3b
C (yHKUMOHanbHbIMU nogpasgerneHnammn, obecneyvBaeT KoOOpOMHALMIO
NPON3BOACTBEHHO-XO3SINCTBEHHON AEATENbHOCTM NPeanpusaTisl, no3Bonss
Hamboree paunoHanbHO MCMONb30BaTh NPOM3BOACTBEHHbIE PECYPChI, YTO
NPUBOAUT K MOBbILLEHNIO 3(PEHEKTUBHOCTA OMEpPaTUBHONO NMaHMPOBaHWS,
y4eTa, KOHTPOIS U perynmpoBaHne Npon3BOACTBEHHbIX NPOLECCOB;

- dhopmupyst Mogenb MHTErPUPOBAHHON MHPOPMALIMOHHON CUCTEMbI
NPOMBILLIIEHHOrO MPEANPUATUS HEOOXOAMMO MCKaTb peLleHne, No3Bossto-
wee adpdekTMBHO paboTaTtb B €4UHOM MHPOPMALIMOHHOM MPOCTPaHCTBE,
006beguHAOLLEM BCE CYLLECTBYHOLLIME MHPOPMALIMOHHbIE PECYPChI, MpoLec-
Cbl M fA@HHbIE Y MPedoCTaBnsATb AOCTYM K HUM BCEM y4acTHMKaM, obecneyn-
BalOLLMM BbIMNOSHEHWE NPOU3BOACTBEHHbIX NMPOLIECCOB. K TakoMy peLLeHnto
OTHOCUTCS MHPOPMALMOHHAA MHTerpaums (OyHKLMOHAMNbHbIX MNOACUCTEM
yrpaBreHns, LLEHTPOM KOTOPOWN SBMSIETCA LEHTParnbHbIN OMCNETYEPCKUN
MyHKT, 06ecnevmBaloLLMn NNaHNPOBaHNE, Y4eT U perynmpoBaHue npous-
BOOCTBEHHbIX MPOLIECCOB B pamKax BCEro NpeanpusaTus;

- anropuTM COBEPLLEHCTBOBAHMSA CUCTEMbI ONEPATUBHOIO YNpaBrieHns
NPON3BOACTBOM, [OSMKEH MO3BOMATL paccMaTpuBaTb CUCTEMY MPOU3BOA-
CTBEHHOTO yrpaBreHus Kak afanTUBHY0, HEMPePbIBHO-M3MEHSIIOLLYIOCS B CO-
OTBETCTBMU C TPEOOBaHNAMN BHELLHEN M BHYTPEHHEW CPefbl, HALENEHHYO
Ha BbIMYCK KOHKYPEHTOCMOCOOHOM NpoAyKumnm, obecnevmBaroLLyo NocTosH-
HOE COBEPLLEHCTBOBAHME 1 POCT KOHKYPEHTOCMOCOOHOCTY NpeanpusiTus.

Takum obpasom, opMMpoBaHME Ha MPOMBILLIIEHHOM NpPeanpusaTUn
CUCTEMBbl OMEPaTUBHOIO YMpaBlieHnss MpPon3BOACTBOM, WHPOPMALIMOH-
HO-MHTErpUpPOBaHHOM C (PYHKLMOHANbHBIMK NoAapasgerieHnsiMum, Ha 6ase
COBpPEMEHHbIX aBTOMaTU3MPOBAHHbLIX TEXHOMNOMMIA NPU HEeNpepbIBHOM pas-
BUTUWN N COBEPLLEHCTBOBAHUK, MO3BOMMUT NOMYYNTb OCHOBY A1 MOSy4EHUs
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KOHKYPEHTHOrO MperMyLLEeCTBa Ha YPOBHE CO3[4aHMs NPOAYKLUMM, YTO SBNSI-
eTC4 KMnoyeBbIM PakTOPOM KOHKYPEHTOCTOCOBHOCTY NpeanpusaTus.
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ANALYSIS OF THE MODERN SOFTWARE FOR BAYESIAN
NETWORKS

Abstract. This article provides an analytical review of the most common modern
software for Bayesian networks. The history of development of Bayesian networks
was considered. The relevance of the application of Bayesian networks in various
areas of research has been featured. The most common software for Bayesian
networks were considered. The comparative analysis of their characteristics was
carried out and tools of development were considered. There were identified the
features of the functioning of Bayesian networks in the financial sphere for risk
research, in development of various expert systems, artificial intelligence systems,
etc. The advantages of Bayesian networks (take into account cause-effect re-
lationships, uncertainties, the ability to work with incomplete and inaccurate in-
formation and take into account random factors) are shown in creation modern
intellectual technologies. The advantages of application of Bayesian networks and
the prospects of their using for development of complex applications have been
analyzed.

Keywords: Bayesian networks, analytical review, software.

AHHOTauwms. B faHHOW cTaTbe NpoBeAeH aHanuTuyeckui ob3op Hanbonee pac-
NPOCTPaHEHHbIX COBPEMEHHbIX MPOrpaMMHbIX MPOAYKTOB Mo 6anecoBCKMM CETAM.
PaccmoTpeHna vctopus passutusa 6anecoBckux cetein. OTMeyeHa akTyanbHOCTb
npumMmeHeHnss H6ariecoBCKOro moaxoda B pasnuyHbIX 00nacTsax uccregoBaHus.
PaccmoTpeHbl Hanbornee pacnpocTpaHéHHbIe NporpaMMHbIE NMPOAYKTLI No Harie-
COBCKMM ceTsAM. [TpoBeaeH CpaBHUTENbHbIV aHanu3 Ux XxapakTepUCTHK U paccMo-
TPEHbl UHCTPYMEHTLI pa3paboTku. BeiaeneHbl 0Co6eHHOCTN OYHKLMOHNPOBaHNWS
npunoXxeHun no 6arecoBckMM ceTaM B (bMHaAHCOBON cchepe Anst uccnefoBaHus
pVCKOB, Npu pa3paboTKe pasnUYHbIX AKCMEPTHBIX CUCTEM, CUCTEM UCKYCCTBEHHO-
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ro uHTennekta v ap. NokasaHbl OCTOMHCTBa GariecoBCKOro noaxoaa (yuntbiBaoT
NPUYMHHO-CINEACTBEHHbIE CBSA3U, HEONPEAENEeHHOCTN, BO3MOXHOCTb paboTaTh ¢
HEMoONHOM N HETOYHON MHGOPMaLUMEN N YYUTLIBAKOT CriydanHble hakTopbl) npu
CO30aHUN COBPEMEHHbIX MHTENNeKTyarnbHbIX TeXHonornn. NpoaHannampoBaHbl
0COoBEHHOCTN MpUMeHeHne B6anecoBCKMX CeTeln U NepcrnekTMBbl X UCNOoNb30oBa-
HWS oNS pa3paboTKy CIOXHBIX MPUNOXEHWN.

KnioueBble cnoBa: GaviecoBckue ceTw, aHanuTMyeckuii o63op, NporpaMMHbIv
NPOAYKT.

Tyningeme. 3eptTteyain 6yn makanaga 6arnecTik xeni 6onblHWA KeH TapanFaH
3amMaHayu nporpamMmmarnblk eHiMaepre aHanuTuKanblK WOy >xacangbl. banecTik
Xeninepain Aamy Tapuxel KenTipinreH. 3epTTeyaid Typni cananapbiHaa 6anecTik
TocinaepaiH KongaHbinyblHbIH ©3€eKTiniri KapacTeipbinFaH. barecTik xeninep
OoNbIHLLIA €H KeH TapanfaH nporpaMmmMarblk eHimgep kenTipinreH. OnapabiH cu-
natTamanapblHa canbsiCTbipManbsl Tangay >Xyprisinin, onapabl Kypy Kypangaps
KapacTblpbifnFaH. OpTypni capanTay Xy/henepi MeH acaHObl MHTENMNeEKT Xyne-
nepiH Kypyaa, kapXbl canacblHaarbl Toyekenaepai septreyae 6anecTik xeni Ko-
CbIMLUANAaPbIHbIH, epeKLUeniri aHbikTangbl. 3aMaHayu nHTennekTyangbl TeXHomno-
rmanapabl Kypyaa 6anectik Tacingepain (ceben-cangap 6annaHbickl, 6enriciagik,
TOMbIK €MEC XOHE aHblK eMeC aknapaTtneH >XyMbIC iCTey MYMKIHAIri, ke3aencok
hakTopnapAbl eckepy) epekLuenikrepi kepceTingi. banecrtik xeninepai konaaxy-
OblH epekLuenikTepi MeH KypAeni KocbiMLuanapasl Kypyaarbl bonawuarsiHa Tangay
XYprisingi.

Tyninai ceanep: 6anecTik xeninep, aHanuTUKansIk Tangay, nporpamMmMarbIK eHiM.

Introduction. Nowadays the interest in application of Bayesian net-
works (BS) in various fields of research has been grown. The application
of BS in medicine, economics, sociology, psychology, ecology, information
and communication technologies, bioinformatics and many other areas of
science is actual problem [1]. Many applications of Bayesian networks in
medicine have been developed. The possibility of using Bayesian network
for differential diagnosis of arterial hypertension of various etiologies in a pa-
tient’s primary treatment to a general practitioner was presented in work [2].

Bayesian networks are successfully used in the development of var-
ious expert systems and artificial intelligence systems [3]. The structure
of knowledge of students is can show the structure of the. It is possible to
show the structure of knowledge of students using the structure of Bayes-
ian network. The publication [4] considers the use of Bayesian network in
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the construction of model of students to assess the level of competence
formation. The developed algorithms for construction competency mod-
els based on BS were described in detail. In article [5], the realization of
Bayesian model of logical inference was implemented in the development
of an expert system for assessing the compliance of the level of training
of graduates of technical specialties with the requirements of modern em-
ployers in the field of IT services.

One of advantages of the application of Bayesian networks is possi-
ble to work with incomplete, inaccurate and inconsistent information. The
paper [6] describes the application of Bayesian network of trust to assess
economic risk and support decision making in a case uncertainty.

Bayesian networks are one of the most suitable models for dealing
with incomplete, inaccurate and contradictory information. The study [7]
describes the use of Bayesian networks to solve the problem of finding
the place and type of failure of complex technical system. A method and
algorithm for the optimal search for a place and type of failure of a com-
plex technical system have been developed, which allows to reduce the
time and other types of resources for conducting inspections significantly.
Experimental researches confirm the effectiveness of this method.

Bayesian theory is named after Thomas Bayes and was published
in 1763 [8]. Bayesian networks are widely used graphic models with a
variety of applications applied in the field of knowledge detection, clas-
sification, forecasting and control [9]. The networks consist of two main
parts [2]: a graphical structure, which defines a set of dependencies and
independencies in a set of random variables and a set of probability distri-
butions determining the strength of the dependency relationships that are
encoded in the graphical structure.

There are various software for work with Bayesian networks of trust
[10]. One of the features of using the apparatus of Bayesian networks of
trust is visual visualization of the interrelations between the elements.

Overview of Software for Bayesian Networks. There is a large
number of software for implementation of Bayesian network. The most
famous software are GeNle & SMILE [11], RISO [12], Bansys [13], Sam
lam [14], Agena Risk [15], Bayesia [16], Hugin Expert [17], Netica [18],
BNet [19] and others.

The most of the listed software are based on the programming lan-
guage C++, Python and R. Each software has its own advantages. Most
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of them are in open source and are free. Software in closed source do
not allow to change the source code and are mostly paid. The most well-
known software and their characteristics are presented in table 1.

Table 1 - The main software products for Bayesian networks

Name Authors Graph. Free or rawtriifshare
interf. user | Commercial | 93P
supported
GeNle & SMILE Decision sys
tems laboratory Yes Free Oriented
Dodier (U. .
RISO Colorado) Yes Free Oriented
Bansys U. Helsinki No Free Oriented
Sam lam Darwiche(Ucla) Yes Free Oriented
Agena Risk Norman Fen- .
ton, Martin Neil Yes Free Oriented
Bayesia . Chain
Bayesia Itd Yes Free diagrams
Hugin Expert . . Chain
. Hugin Yes Commercial diagrams
Netica Norsys[9] Yes Commercial Oriented
BNet Murphy
(U.C.Berke- Yes Free Oriented
ley)[10]

GeNle & SMILE [11]. The software product is a graphical interface for
the SMILE library (Structural Modeling, Inference and Learning Engine),
which provides the possibility of building Bayesian networks. In this
software, the amount of designed network depends on the performance of
the computer. The resulting models can be integrated into other systems
and on most platforms.

RISO [12] - supports distributed trust networks that operate on
different hosts and are integrated into one large trust network. The means
of communication is Internet, and the Java Remote Method Invocation
(RMI) is protocol.

Bansys [13]. Software for data mining with Bayesian networks.
The system implements several algorithms for studying the topology of
Bayesian networks. It has several modules (module of learning topology,
module of learning parameter (probability), output module, correction
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modulation module, classification module) that allow the user to perform
data mining using Bayesian networks.

Sam lam [14]. A complex modeling and analysis tool based on
Bayesian networks, developed in java is Sam lam. This software product
includes two main components:

- A graphical interface that allows users to develop Bayesian network
models and save them in different formats;

- The reasoning mechanism supports a variety of tasks, such
as classical output, parameter estimation, time-based trade-offs and
sensitivity analysis.

AgenaRisk uses the latest developments in the field of artificial
intelligence and visualization to solve complex risk problems [20]. This
product includes intelligent analytics and scaling the level of monitoring
and risk assessment. It is ideal for planning risk scenarios. AgenaRisk,
is used in many industries: banking, defense, aerospace, energy,
telecommunications and technology [21].

Bayesia [16]. Bayesia software focuses on all aspects of decision
support with Bayesian networks and includes BayesiaLab, BEST and
BRICKS. These applications consist of individual decision support and
large-scale policy analysis and risk assessment of industrial systems.

Hugin Expert is an advanced intelligent analytical solution from
HUGIN EXPERT [17]. Hugin is a software implementation of decision-
making system based on Bayesian networks of trust. It has two versions
of Pro and Explorer. It is operates in the Windows operating system. It has
a version for Unix. This system has a developed interface. The system
allows to create knowledge bases and facts. The paper [22] presents a
methodology for calculation project risks based on Bayesian networks using
the Hugin software package. This package uses two main operating modes:

- mode of editing and building the cause-effect network;

- a mode of calculation of probabilistic estimations for decision-
making on all events in the cause-effect network.

Bayesian networks provide a convenient apparatus for research
risks, draw up their models and quantify them.

Netica [18]. The most widely used software for the development of
Bayesian networks in the world is Netica. This software is simple, reliable
and highly efficient. It is possible easily find patterns in data, create
diagrams, code knowledge and create probabilistic expert systems using
this product [23]. A study of the migration factors of rural youth based on
Bayesian networks of trust is conducted in [24].

This research is conducted on the results of students’ questionnaires.
Based on the results of the questionnaire, a Bayesian network of trust was
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developed. The network structure is trained on the basis of an assessment
of the statistical significance between the factors. The final network
includes 11 factors, the software part is implemented in the package
NETICA, which has an intuitive and pleasant user interface. Application
of Bayesian network technologies will allow to bring the results to a
qualitatively new level. Netica is used to manage uncertainty in business,
engineering, medicine or the environment. It is a tool of choice for many
leading global companies and government agencies.

BNet [25]. Belief Networks is a powerful modeling tool that covers
a large number of models for creating and learning BS. This software
product implements most of the logical inference mechanisms and has
open source code. Allows you to develop your own models and algorithms.

The conclusion. Thus, as a result of the review, the most known
software products on Bayesian networks were considered and a
comparative analysis of their characteristics was carried out. Examples
of practical applications developed with the help of existing software in
various fields of industry, science and education are given. There are
several advantages of using the Bayesian network in applied research
areas:

- allows to describe sufficiently well-defined cause-effect relationships;

- the ability to work with incomplete and inaccurate information;

- allows to bring the results to a qualitatively new level;

- high performance;

- presentation of results in an intuitive graph form.

In this direction, the work has started only. In the future, there will be
practical applications with specific examples.

Source of research funding. The work has been performed under
grant project of «Development and software implementation of a package
for solving applied problems in Bayesian networks» (2018 - 2020).
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ACUTE TOXIC HEPATOPATHY IN THE EXPERIMENT AND ITS
CORRECTION BY HEPATOPROTECTORS

Abstract. One One of frequent complications of acute exogenous poisonings is the
toxic hepatopathy. Entering of toxic substances into an organism and their subse-
quent metabolization result in increased formation of free radicals. The identification
of the HOL role when acute poisoning leads to the search of new effective drugs
with antioxidatic properties. The purpose of our researches is studying of antioxi-
dant properties “Essentiale” and new pharmacological substance amidophospha-
nata citizin (AFC). All experimental procedures were carried out according to the
requirements of GLP (Good Laboratory Practice-appropriate laboratory practice).
Acute toxic hepatitis was caused by intraperitoneal introduction of 40% oil CCL,
solution, in the dose of 0,2 mI/100,0 once. By results of the researches acute poison-
ing with four-chloride Carbonium resulted in toxic hepatitis. The introduction of the
tested pharmacological compound amidophosphanata citizin reduced the increased
activity of AlaT, AsaT, amount of blood total bilirubin (TB), as well as the growth of
DC (level the diene conjugates in the experienced group 2,7 times lower than in
the group of comparison, and 3,8 times more than in the control one) and limited
accumulation of SB. Introduction of paracetamol in the increased dose causes toxic
hepatitis of the tested animals.

Keywords: Amidophosphanat citizina, hepatoprotector, “Essentiale”, hyperoxide
oxidation of lipids, four-chloride Carbonium, hepatopathy

AHHoTauumAa. OgHUM 13 YacTbIX OCMOXHEHWIN OCTPbIX 3K30reHHbIX OTPaBeHUN
ABMSIeTCA TOKCuYeckas renatonaTtus. [NocTynneHme TOKCUYECKMX BELLECTB B Op-
raHu3Mm v nx nocneayroLas metabonunsauns NPMBOAAT K MOBbILUEHHOMY 06pa3o-
BaHWio cBOB6OAHbIX paamnkanos. BeigsneHve ponwu MNOJT npy oCcTpbIX OTpaBrieHn-
AX NPUBOANT K NOMCKY HOBbIX 3P EKTUBHBIX NPenapaToB C aHTUOKCUAAHTHLIMU
csovicTBamu. Llenb nccnenosaHuii - CpaBHUTENbHOE U3YyYeHUEe aHUTUOKCUAAHT-
HbIX CBOWCTB 3CCeHuMane n HoBOro hapmMakoriormyeckoro BellecTsa ammuio-
docdaHaTa uMTn3nHa. Bce akcnepumeHTanbHble Npoueaypbl 6blnn NpoBeAeHbI!
B cooTBeTCTBUM C TpebosaHuamu HIM (Hagnexalasn nabopatopHas npakTuka).
OcCTpbIfi TOKCUYECKUIA renaTuT Bbi3biBanu BHyTPUOPIOLWMHHBIM BBeaeHnem 40%
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macnsiHoro pacteopa CCL,, B gose 0,2 mn/100,0 ogHokpaTHo. Mo pesynsTaTtam
nccrnefoBaHUi OCTPOE OTPaBfEHME YETbIPEXXIIOPUCTBIM YrnepoaoM MnpuBeno
K pasBUTUIO TOKCUYECKOro renatnta. BeegeHune ncnbiryemoro hapmakonoruye-
CKOro coefiMHeHus ammaodocaHaTa UMTU3nNHA akTUBHO U OTYETMBO MPOUCXO-
auno caepxusas poct aktnusHoctn AJ1T, ACT, konudecTtea OB B KpoBM, a Takxe
coepxmas pocT K (ypoBeHb JUEHOBbIX KOHBIOrAT B OMbITHOW rpymnne Huxe B 2,7
pasa, 4eMm B rpynmne cpaBHeHus, 1 B 3,8 pasa, YeM B KOHTPOJSIbHOW) 1 OrpaHnymBas
HakonneHue LWO.

KnioueBble crnoBa: AmugodocdaHaTt UuTu3nHa, renatonpoTekTop «3dcceHuma-
1ne», NePEKNCHOE OKUCTIEHME NTUMUAOB, YETLIPEXXIOPUCTLIN Yriiepoa, renatonatus.

TyriHaeme. AckblHFaH 9K30reHai ynaHyablH Wi TaparaH ackblHynapblHbIH Gipi —
ynbl renatonaTtus. Ar3ara yrbl 3aTTapablH TYCyi XeHe orapAblH COHfbl MeTabo-
nn3mi 6oc pagukangapabiH Ken nanga 6onyeiHa akenedi. Kattel ynaHy ke3gepinge
JIM-HbIH OpHbIH Taby aHTMOKCUAAHTTLI KacueTTepi 6ap xaHa TviMai 3aTTapabl i3-
aeyre akenepi. bisgiH 3epTTeyain MakcaTbl — 3cceHumarne MeH aHa apMakono-
rMAnbIK 3aT — UUTU3MHHBIH, aMuaodoCcOHaTbIHbIH aHTUOKCUAAHTTbI KacueTTepiH
canbicTelpmansl Typae 3eptrey. bapnbik akcnepumeHTTep O3T- HblH, (QypbIC 3epT-
xaHanblk Texipnbe) Tanantapbl GombiHIWA Xyprisingi. XXeaen ynel renatutTi CCL,
— TiH, 40% mannel epiTiHgiciH 0,2 mn/100,0 menwepae Gip peT Kypcak KybiCblHa
eHrisyMeH Tyablpablk. 3epTTey HaTukeci GonbiHla eHrisreH CCL, — ynbl renatut-
Ke akenpi. 3epTreyaeri hapmakonorsanblk 3aT - UMTU3MHHBIH aMuaodocoHaThbl
Gencengi xaHe HakTbl kaHaarbl AllaT, ACaT, XKb — Hbl kebetoiH ToKTaTThl. 3epTTey
TOGbIHAA canbiCTbipMarnbl Tornka kaparanga [K- Ti - 2,7 ece TOKTaTThl XoHe Gakbl-
nay TobbiHa Kaparanga -3,8 ece, LLUO-HbIH XXMHaNybIH LUEKTei.

Tyningi cespep: LntnsnH amngodocdaHaTsl, «3cceHumane» renatonpoTekTo-
pbl, MIMNUATEPAIH aCKbIH TOTbIFYbI, TOPTXMOPIIbI KEMIPTEK, renatonaTus.

Introduction. According to WHO data acute exogenous poisonings
composes more than a third “the ecological diseases” [1-3]. About 100
thousand of different substances are constantly in the process in produc-
tion and in everyday life, that are used as medicines. It inevitably leads to
growth of number of acute poisonings around the world. One of frequent
complications of acute exogenous poisonings is toxic hepatopathy. There
are 3 main mechanisms of hepatopathy development: decrease of spe-
cific function of hepatocytes, disturbance of regional microcirculation and
bile secretion [4,5]. The great significance has been given to the hyper-
oxide oxidation of lipids (HOL) when acute intoxications and the role of
its disturbances in the genesis of complications in recent years, including
toxic hepatitis. Entering of toxic substances into organism and their subse-
quent metabolization leads to increasing formation of free radicals.
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So, in the process of biotransformation of xenobiotics while the ac-
tion of microsomal monooxigenases high-toxic superoxidic anions due
to decomposition of oxygenated ferrocomplexa citochrome P-450 [1] are
formed. Formation of the active forms of oxygen (AFO) in a liver during
the work of cytochrome of P-450-dependent system of microoxygenases
of microsomes - continuous physiological process [2,3], however in condi-
tions of affect of toxic agents AFO production sharply increases in condi-
tions, and there is a threat of desease of the whole organism. The identi-
fication of HOL role in pathogenesis of toxic hepatitis at acute exogenous
poisoning led to search of new effective medicine with antioxidatic prop-
erties. As hepatoprotecting means when experimental toxic hepatitis of
different types vitamin E and Selen containing preparations, ubiquinone-9,
Silibininum, sodium selenit and polyphenolums, Eplir, Essentiale, Maksar,
Legalonum and a number of other substances were studied. Inhibiting
free radical oxidation, antioxidants protect cellular membranes from dam-
age and prevent death of hepatocytes [4,5].

In this regard the purpose of our researches is comparative study-
ing of the anitioxidant properties of “Essentiale” and amidophosphonata
citizina of classical model of acute toxic hepatitis, caused by four-chloride
Carbonium.

Materials and Methods. All experimental procedures were carried
out according to the requirements of GLP [6]. As it is known that disinte-
gration of tetrachlormethane (CCL,) leads to formation of the free radicals
initiating reactions HOL. The poison with obvious pro-oxidatic action and
hepatotoxic effect is the most suitable model for check of various medi-
cines for antioxidatic and cytoprotective activity.

Acute toxic hepatitis was caused in 24 rats by means of intraperito-
neal introduction of 40% oil solution CCL,, in the dose of 0,2 ml / 100,0
once. An hour before CCL, injection the animals of tested group received
amidophosphanate citizina in the dose 100 ml/kg day, while the animals
of comparison group - “Essentiale” 50 ml/kg/day, the control ones - equal
quantity of normal saline solution.

For biochemical researches and researches of the system HOL -
AOP the blood from the central vein in the course of decapitation was
tested. In blood serum the level of the general bilirubin (TB), protein (TP),
aminotransferases (AIAT, AsAT), the alkaline phosphatase (AP) was de-
termined by the standard technique [1,5,7]. The condition of the system
HOL-AOP was estimated by the contents of products of lipohyperoxida-
tion in the erythrocytes by the method of VN Ushkalova and ND Kadoch-
nikova [8]. For integrated determination of the level of total primary (TPP)
and secondary (TSP) products of HOL, as well as the Schiff Bases (SB)
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methodical approach of EI Lvovskaya was used [9]. The activity of cata-
lase (CT) in plasma was estimated according to the speed of destruction
of hyperoxide of Hydrogen and expressed in seconds, in the erythrocytes
- by method of MA Korolyuk and coworkers [10]. In the erythrocytes the
level of the average molecules (AM) was determined by the method of Al
Kovalevskaya and OE Nifantyev [11].

Statistical processing of the obtained data is carried out on the per-
sonal computer by the method of variation statistics with use of the pack-
age of application programs (SAS version 9.0 and JMP version 5.0 (SAS
Institute Inc., Gary, NC)). The differences of the compared values were
considered to be reliable at the value of reliability criterion (t) of Fischer —
Student, equal to > 2.

Results. Use of amidophosphanat citizina 1 h before poisoning with
tetrachlormethane led to even more positive shifts in biochemical indica-
tors, characterizing liver function. In the tested group unlike the group of
the animals taking “Essentiale” there was a distinct reduction of activity
growth of AlaT, AsaT, amount of TB in the blood. However the level of
activity APh was slightly higher, than in the group of comparison (table 1).

Table 1 - Biochemical indicators of blood when experimental toxic
hepatopathy of rats and its correction by hepatoprotectors (Xym)

Indicators Intact group Thecontrol Experiment- Compari-
group ed group son group
AlaT, mmol/l 306+4,13 1081+239 745+65,4 899+76,7
AsaT, mmol/l 263+20 406,5+41,5 293,2+28,7 320+31,1
Total Protein, g 71,6+£3,0 66,3+4,4 70,7+0,96 66,3+1,3
APh, cond.units.  87,0+2,3 150,4+£3,0 132,2+4,63**/***  110,2+2,6
TB, mkmol/l 13,4+2,3 27,2+3,0 16,74+2,66 19,5+0,85
. . Chain
Bayesia Bayesia Itd Yes Free diagrams
. . . Chain
Hugin Expert Hugin Yes Commercial di
iagrams
Netica Norsys[9] Yes Commercial Oriented
Murphy
BNet (U.C.Berke- Yes Free Oriented
ley)[10]

* P<0,05 between | and Il; ** P<0,05 between Il and III; *** P<0,05 between Ill and IV
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It is known that the effect of chlorinated hydrocarbons causes sharp
induction of HOL and disbalance of system of antioxidatic protection
(AOP). Poisoning with four-chloride Carbonium led to growth of the diene
conjugates (DC), cetodienes (CD), the total primary products (TPP), the
total secondary products (TSP) and final products (FP) of lipohyperoxida-
tion, and indicators HOL exceeded the control several times (table 2). So,
the increase of contents of DC 2,3 times, CD 2,6 times, SB 2 times that
testifies about deviations of oxidizing metabolism and practically out of
control chain reaction of lipohyperoxidation.

Table 2 - Indicators of HOL-AOP system in the blood of rats while
experimental hepatopathy and correction by hepatoprotectors (X+m)

Control Compari- Experimen-
group son group tal group
DC.cond.units/ml 20,14+4,8* 78,6+9,4 55,04+6,0**  20,6+1,5***

CD.cond.units/ml 7,2+0,21 * 13,8+2,57 11,5+3,4 8,55+2,4***
TPP. cond.units/ml  0,39+0,03*  0,48+0,024 0,11+0,035** 0,12+0,04***
TSP. cond.units/ml  0,124+0,04*  0,82+0,13 0,39+0,18** 0,36+0,072***

Indicators Intact group

SB. 0,066+0,012* 0,137+0,025 0,155+0,026 0,11+0,019
CTp. sec.-1 0,037+0,003 0,039+0,001 0,038+0,06  0,04+0,003
CT e.molH20. ml

er/min. 0,079+0,008* 0,029+0,0025 0,033+0,003 0,027+0,005

CM. cond.units/ml  0,06+0,003* 0,079+0,003 0,059+0,001** 0,05+0,001***
* P<0,05 between 1and Il; ** P<0,05 between Il and IlI; *** P<0,05 between Il and IV

Preventive introduction of amidophosphanat citizina also influenced
HOL system - AOP is positively that was comparable to antioxidate action
of “Essentiale”. Amidophosphanat citizina kept the growth of DC in more
active and distinct way (level the diene conjugates in experienced group
2,7 times lower, than in the group of comparison, and 3,8 times than in the
control group) and limited accumulation of SB. On other positions essen-
tial differences are not noted, however amidophosphanat citizina reduced
the activity of HOL much more significantly.

Discussion. Acute poisoning with four-chloride Carbonium leads to
development of toxic hepatitis [4]. It is proved by sharp increase of con-
tents of transaminases, in particular ALT that is rather characteristic of
toxic contamination of liver, and also rising of level of the total bilirubin
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and activity of alkaline phosphatase. Intensity evidence of 2 leading syn-
dromes: cytolytic and cholestatic that mean serious damage of liver that
then was confirmed morphologically.

It is necessary to assume further natural development of the syn-
drome of hepatocellular failure [5]. Preliminary introduction “Essentiale”
into the tested animals in general gave positive result though in the group
of comparison indicators of aminotransferases, TB and APh were signifi-
cantly lower than in the control group. This preparation due to the direct
hepatoprotectingaction (essential phospholipids) weakens the develop-
ment of cytolytic and cholestatic syndromes.

Introduction of “Essentiale” 1 h before poisoning positively affected the
general picture of the complex multiphase HOL-AOP system. Use of this
preparation caused less growth of toxiferous metabolites of lipohyperoxida-
tion at all levels: DC, CD, TPP, TSP, TB (table 2). The activity of CT in eryth-
rocytes increased slightly and the AM level, the indicators of intoxication and
the hyperoxide-induced proteolysis decreased. In the whole “Essentiale”
stops HOL, stabilizes membranes and can be considered as antioxidant.

The expected growth of the activity of one of the key AOP CTkey
enzymes didn’t happen, and in erythrocytes this indicator even decreased
a little. Evidently, this enzyme of the antihyperoxide, second line of antiox-
idatic protection is not effective in the conditions of excess of hyperoxide
of Hydrogenium.

Amidophosphanat citizina doesn’t refer to any known classification
of antioxidants, composing 7 groups of the preparations inhibiting free
radical oxidation (FRO).

Though 2 basic positions about the mechanism of action of anti-
oxidants are recognized, FRO inhibitors compose not only the true anti-
oxidants interacting with lipide radicals but also many other compounds
braking HOL by influence on one of its links. This effect can be also im-
plemented through influence on various processes closely connected with
lipohyperoxidation: the hydrolysis of lipids, synthesis of Prostaglandinums
and leukotrienes, enzyme systems producing AFO can be the result if not
direct, then indirect action [1,5].

Conclusions. New domestic hepatoprotector amidophosphanate
has antioxidatic properties that is confirmed by expressed HOL inhibition,
initiated by four-chloride Carbonium. It is possible that the mechanism of
hepatoprotecting action of amidophosphanata citizina is bound with anti-
oxidatic and membrane stabilizing effect. The mechanism of preparation
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effect is not found out completely that assumes further studying of this
perspective hepatoprotector including clinical conditions.
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