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YK 697.94

YCOBEPIIEHCTBOBAHUE CUCTEMbI BEHTHJIALIUU B
IMPOU3BOJACTBEHHBIX IOMEIIEHUAX C 9JIEMEHTAMU ACIIMPAIIN

KymaryJiosa /lanapa KaiiparoBHa
danarazhumagulova0l@gmail.com
Maructpant 1 kypca OIl «7M07117 - TernosnepreTuxa
EHY uwm. JI.H. I'ymunea, Acrana, Kazaxcran

CucremMbl BEHTWISMM B IPOU3BOJACTBEHHBIX IOMEILEHUSIX MIPAIOT KIIOYEBYIO pOJIb B
obecriedyeHnn 0€30MaCHOCTH TpyJa, NOJJACPKAHUH 30pOBbs PAOOTHUKOB U  COOJIOJACHUU
9KOJIOTUYECKUX CTAaHAAPTOB. B ycinoBHMsSX BBICOKMX TpeOOBaHUM K OXpaHE TpyAa U 3aluTe
OKpY’Kalolle Cpeabl BaXXHO HE TOJNBKO €O3AaTh A(PQEKTHBHbIE CUCTEMbl BEHTHJISIUH, HO H
MHTETPUPOBATh SJIEMEHTHl aCHHMpAIM, KOTOpbIE CIIOCOOCTBYIOT OYMCTKE BO3AyXa OT BPEIHBIX
gactull. OcoOeHHO akTyainbHa dTa mpoOieMa i TaKUX MPOU3BOJACTB, TJE TMPOUCXOIUT
MOBBIIIEHHOE IbUIEBBIJICNICHIE, HAIIPUMEP, HA YTOJIBHBIX NPEANPUATHSX, TOIUIMBHO-TPAHCIIOPTHBIX
1exoB remnodnekTpoueHTpaieit (TOLl) u ropHslx mpou3BoACTBaX. ITH 00BEKTHI TPEOYIOT 0COO0T0
MOJX0Aa K pPa3pabOTKe BEHTWJIALIMOHHBIX CHCTEM, KOTOpble Obl 3((HEKTHUBHO CIPABISINCH C
yAaJ€eHUEM 3arpsA3HUTENel, BKJIOYas YroJbHYIO IIbLIb, ONACHBIE UIsl 370pOBbsi PaOOTHUKOB U
OKpY’KaloIlen cpeibl.

Hayunass HOBH3Ha HcCCleOBaHUs 3aKIO4aeTcs B pPa3pabOTKE YCOBEPILEHCTBOBAaHHOU
CHCTEMbl BEHTHJISILIUH, B KOTOPOH 3(PPEKTUBHO COYETAIOTCS 3JEMEHThl BEHTHJIALUU U ACIUPALIUH
JUIL yJIaBIMBAHHUA YTONbHON mbUM. [IpoGiieMa MBIICBBIACTCHUS B MPOMBIIUICHHOCTH HMEET
Cepbe3HOE 3HAYECHUE KaK C TOUKU 3peHUs1 O€30aCHOCTU PAOOTHUKOB, TaK U € SKOJIOTMUECKONW TOUKU
3peHHsl. YTOJIbHAsS MbUTb, 00Pa3yIOIIAscsl B MPOLIECCe NOOBIUU YT M IPYTHX MPOIECCOB, SIBISCTCS
BBICOKOTOKCUYHBIM ~ 3arpsi3HUTENEM, KOTOpBIH MOMKET BBI3BaTb Cepbe3HbIe 3a00JeBaHUsA
IbIXaTeNbHBIX MyTed Yy paOOTHUKOB M TPHUBECTH K 3arps3HEHUIO OKPY)KAIOIIEH Cpelbl.
[IpemioskeHHas cucTemMa 1Mo3BOJII€T 3HAUUTENIBHO YIIYULIUTh YCIOBHS TPyZAa, CHU3UTh BO3/IEHCTBHE
BpeAHBIX (PAKTOPOB Ha PAOOTHUKOB U MUHUMHU3HUPOBATh SKOJIOTMUYECKHUM CIIeI.

[TpakTuyeckas 3HAYMMOCTb HCCIEIOBaHMUSA 3aKIIOYAETCS B BO3MOXKHOCTH BHEJPEHUS
pa3paboTaHHBIX PELIEHUI Ha pa3IUYHbIX MPOM3BOACTBEHHBIX 00BEKTaxX, Takux kak TOL|, ['POC,
yrojibHble WIAXTHl W Jpyrue NPEANpHUSATHS C TOBBILICHHBIM IbUIEBbIIEIEHUEM. BHenpeHue
YCOBEpIIEHCTBOBAHHBIX CHCTEM BEHTWIALIMM C acHupalueld IOMOXKET HE TOJIbKO YJIYYIIMTh
yCIIOBUSA TPYJa, HO U OBBICUTh SKOHOMHUYECKYIO A(PPEKTUBHOCTb MPEANPHUITUN 32 CUET CHUKECHUS
3aTpaT Ha 30pOBbE PAOOTHUKOB M YIIYUIIEHUS KadecTBa MPOU3BOJUMON NPOAYKIMU. IDTHU
MHHOBAIIMOHHBIE PELICHUS MOTYT ObITh MHTEIPHUPOBAHBI B MPOIECC MPOU3BOACTBA HA PA3TUYHBIX
JTanax, BKJIOYas MPOEKTUPOBAHUE, SKCILTYyaTallMIO0 U MOJIEPHU3AINIO BEHTHIILIMOHHBIX CHCTEM.

Mertonrka wHccieoBaHUS OCHOBaHAa Ha KOMIUIEKCHOM MOJXOJA€, KOTOPBIM BKJIHOYAET
HECKOJIBKO JTAaloB: TEOPETUYECKUIN aHalIM3 CYIIECTBYIOIIMX CHCTEM BEHTWUJISLUMU U aclupalyi,
MaTEMaTHYECKOE MOJEINPOBAHNE, IKCIIEPUMEHTANIbHBIE HCCIEN0BAHUSI U DKOHOMHUYECKYIO OLICHKY
3¢ (HEeKTUBHOCTH TMPENJIOKEHHOW cHucTeMbl. VICXONHBIM JTamoM SBISETCS aHalu3 TEKYIIMX
MOJIXOZ0B B TMPOEKTUPOBAHMM BEHTWIALIMOHHBIX M aCIHPAlMOHHBIX CHUCTEM, HCIOJIb3YyEMBIX B
MIPOMBIIIJIEHHBIX TTOMENIEHHUSIX C MOBBIIICHHBIM IMbUIEBbIIEICHHEM. DTO BKJIIOYAET B ce0sl OLIEHKY
CYLIECTBYIOIMX PELICHUH, X HETOCTATKOB U 3(PPEKTUBHOCTH.

Crnenyronuii 3Tanm — pa3padoTKa MaTeMaTHYECKON MOJENH, KOTopas OyaeT MCIoJIb30BaHa
JUI aHaliM3a ¥ ONTHMHU3ALMHU JIBUKEHHS BO3JyXa B IMOMEIICHUSAX C PA3IUYHBIMU YCIOBHUSIMHU.
MopenupoBanue TMOMOXKET OMPEISIUTh 30HBI, HauOosiee d>PGEKTHUBHBIC JISI BCACHIBAHUS
3arps3HEHHOTO BO3/yXa, a TAKXKE ONTHMU3UPOBATH apaMeTpbl padOThl CUCTEMBI. MaTtemaTHyeckoe
MOJIETMPOBAHUE C HCIIOJIb30BAHUEM COBPEMEHHBIX MPOTPAaMMHBIX CPEACTB MO3BOJIUT 00Jiee TOYHO
OLIEHUTH 3((HEeKTUBHOCTH NMPEATOKEHHON CUCTEMbI BEHTHIIALIMU M aCIIUPAIMH, a TAKXKE ONPEIeTUTD
ee BJISHNE HAa YMEHBIICHHE KOHIIEHTPALUHU 3arpA3HSIONINX BEIIECTB B BO3IyXE.
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BaxupIM 3Tanom siBisieTcs MpoBeACHNUE SKCIIEPUMEHTOB WU CUMYJISIIUI 1711 BepuduKaum
MPEIJIOKEHHBIX PEHICHHHA. JTO TO3BOJIUT Ha MPAKTHUKE MPOBEPHUTH UX PabOTOCMOCOOHOCTH B
YCIIOBUSIX PEabHOTO IPOU3BOJCTBEHHOIO Tpolecca. OKCIEePUMEHTAIbHbIE HCCICIOBAHUS
BKJIFOYAIOT 3aMephbl KOHLIEHTPAIMU MbUIH U JAPYTUX 3arpA3HSIONIMX BEIIECTB B BO3/IyX€ J0 U IMOCIE
YCTaHOBKHM YCOBEPUICHCTBOBAHHOM CHCTEMbI BEHTUISIMH. Pe3yabTaThl 3TUX HCCIEI0BaHUN MOTYT
CIIY>KUTb OCHOBaHUEM IS JTajIbHEHIIIEH ONTUMHU3aLUY U BHEIPEHUS PEIICHUI Ha MPAKTHUKE.

OCHOBHOH 11eJIbI0 CCIIEOBAHUS SIBJIIETCS pa3padoTka 3(GEeKTUBHON CUCTEMbl BEHTHIIALIUN
C DJIEMEHTAMH ACHUPALMH JIJIsl yJIaBIIUBAHUSI YTOJIBHOM MBUIM B MPOU3BOJICTBEHHBIX MOMEIICHUSIX.
Jljis nocTrKEHUs 3TOM 11eJIM HE0OXO0AUMO PEUIUTh P 3a4au:

1. M3yuuth TpeOOBaHUS K BEHTHIAIMOHHBIM CHCTEMaM IO HOPMATHUBHBIM JIOKyMEHTaM M
crangapram. Ocoboe BHHUMAaHHE CTOMUT YIAEIUTh AaHAJU3y HOPMATUBHBIX JOKYMEHTOB, KOTODBIE
PETYyIUPYIOT TpeOOBaHMUS K BEHTUJISAIMM HA TPEANPUATUSX C TMOBBIMICHHBIM MBUICBBIICICHHEM,
TaKUX KakK yrojbHble maxtsl 1 TOLI.

2. [Ipoananu3upoBaTh CYyIIECTBYIONINE CHCTEMbl BEHTHIIALUN U aCIUPALMU B KOHKPETHBIX
MIPOU3BOACTBEHHBIX MOMEIICHUSIX. DTO MOMOXET BBIIBUTH OCHOBHBIE MPOOJIEMBbI U HEJOCTATKU B
MIPUMEHSAEMBIX PEIICHUAX U HAUTH MyTU UX YCTPAHCHUS.

3. Pa3paborarh KOHIENIMIO YCOBEPIICHCTBOBAHUS CHCTEMbl BEHTUJISIUU C YyUYeTOM
ACIUPAI[MOHHBIX 3JEMEHTOB. BaXHO ydecTh BCE OCOOCHHOCTH MPOU3BOACTBEHHOTO IPOIECCa,
TpeboBaHUs K BO3AYXO00OMEHY U CTEIECHb 3arpsi3HEHUS BO3/AyXa.

4. CMonmenupoBarh MPEUIOKEHHYIO CHUCTEMY C HCIOJb30BAHHEM COOTBETCTBYIOIIETO
MPOrpaMMHOTO  obOecriedeHuss Ui OLIGHKHM €€ IMPOU3BOAUTENBHOCTH. Maremaruieckoe
MOJIETTUPOBAHHUE U HUCIIOIH30BAHUE COBPEMEHHBIX MPOrPAMMHBIX CPEICTB TOMOTYT CO3/1aTh TOUHYIO
MOJIENIb CHCTEMBl W ONPEIENIUTh, HACKOIbKO 3(dekTuBHO oHa OymeT padoTaTth B peaJbHBIX
YCIIOBUSIX.

5. [IpoBecTu IKCHEPUMEHTHI WIH CUMYISILIMU JJ11 BepUPHUKAIIMH MTPEITI0KESHHBIX PELICHHH.
DTOT STanm BKIIOYACT B CeOsl MPOBEPKY MOJYYCHHBIX JIAHHBIX C TOMOIIBIO IKCIEPUMEHTOB B
71ab0PaTOPHBIX YCIOBUIX WM HA PEabHBIX IPOU3BOICTBEHHBIX 00BEKTaX.

6. OeHUTh IKOHOMHYECKYIO d(h(HEKTHBHOCTH YCOBEPIIICHCTBOBAHHBIX CUCTEM BEHTHIISIINM,
YTO TIO3BOJIUT PACCUUTATh UX OKYMAaeMOCTh U IOTEHIUA JUIsI JaTbHEHUIIero MaciTabupoBaHus.

TemaTnka MarucTepckod palOOThl TECHO CBsi3aHa C HECKOJBKUMU TPHUOPUTETHBIMHU
HaIpaBJIEHUSMH COLUATIBbHO-?KOHOMHYECKOT0 pa3BuTus KazaxcraHa, TAKUMHU Kak:

1. [IpompbItiuIeHHAs! TOIUTHUKA — TTOJIEPKKA U PA3BUTHE HOBBIX TEXHOJIOTUH, HAIIPABICHHBIX
Ha TIOBBIIIIEHHE OE30MMaCHOCTH | 310pOBbs PAaOOTHUKOB Ha MPOU3BOJCTBEHHBIX OOBEKTAX.

2. DKOJIOTHYECKasl YCTOWYMBOCTD — YIIYYIICHUE YCIOBUH TPyJla U CHIIKCHHE BO3JICHCTBUS
Ha OKpPY’KAaIOIIYI0 Cpeay, UYTO COOTBETCTBYET CTPATETMYECKUM IEJSIM MO OXpaHe MPUPOIbI U
YMEHBIIIEHUIO 3arpsS3HEHUSI.

3. 310poBbe HACENIeHUs — TOBBIIMICHUE 3OPOBBS U MPOU3BOAUTEIHHOCTH PabOYeil CHUIIBI,
YTO SIBJIETCS] BAXKHBIM aCIIEKTOM O0IIIET0 SKOHOMUYECKOTO Pa3BUTHS CTPAHBI.

4. V'HHOBAIIMOHHOE pa3BUTHE — BHEJPEHHWE HOBBIX TEXHOJIOTUMH, BKJIIOYas COBPEMEHHBIC
perieHust B 00J1aCTH BEHTWISIIIUU U aCIUPALMH, YTO CTIOCOOCTBYET CO3/IaHUIO HOBBIX CTAHIAPTOB U
MepEeOBbIX MPAKTUK B MPOU3BOJACTBEHHOM CEKTOPE.

Takum o6pazom, pazpadoTka 3p(HEKTUBHBIX CUCTEM BEHTHIIIIIUU C DJIEMEHTAMH acCIUpaIlin
HE TOJBKO pEmaeT BOMPOCHI OE30MACHOCTH W 370pPOBbS PaOOTHUKOB, HO W BHOCUT BKJIAQA B
JTOCTI)KEHHE DKOJOTHYECKON YCTOMYMBOCTH, YTO SIBJSIETCS BaXKHBIM JJIEMEHTOM Pa3BUTHUS
Kazaxcrana.

YCOBepIICHCTBOBAHNWE BEHTWISAIMOHHBIX CHCTEM C OJJIEMEHTAMH  aclupanuyd s
yJIaBJIMBaHUSl YTOJbHOW MbUIM SBJISIETCS BAXKHBIM IIArOM JUIsl YJIYYIIEHHS YCJIOBHM TpyJa Ha
NPEANPUITHSIX C TIOBBIIMICHHBIM TBUICBBIICICHUEM, TAaKWX KakK yrojdpHble maxTel u TOII.
Pa3paboranHbie B HCCIENIOBAaHUM IMOAXOABI MOTYT CYIIECTBEHHO YIyUYIIUTh Ka4eCTBO BO3/AyXa,
CHU3HTH 3a00JICBAEMOCTh PAOOTHUKOB W MHHHMH3HUPOBATH SKOJOTHUYECKHH CJEeI TPOU3BOJCTB.
Brenpenne Takux perieHui B IpOMBIIUIEHHOCTh KazaxcTaHa OyaeT crmiocoO6CcTBOBATh JOCTHKEHHUIO
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0oJiee BBICOKMX CTaHIAPTOB 0€30MACHOCTH TPYJa U YJIYYIICHUIO SKOHOMHYECKOU d()PEKTUBHOCTH
MPEATPUITHI.
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B ycnoBusix rno0ambHOrO M3MEHEHUS KiIMMara M BO3pacTalolleid MNOTpeOHOCTH B
MOBBIIIEHUN SHEProdPPEeKTUBHOCTH 3AaHUN pa3pabOTKa U BHEIPEHUE WHHOBAIMOHHBIX CHCTEM
OXJIQXK/ICHHS, HCIOJIB3YIONINX BO300HOBIIsSIEeMble HCTOYHUKH d3Hepruun (BUD), mpumobperaror
oco0yro 3HauuMOoCcTh. OCHOBHAs MPUUMHA AKTYaJIbHOCTH JAHHOH MpoOyieMbl 00YCIOBIEHAa POCTOM
MOTPeOIIEHNUS AIEKTPOIHEPTUN TPATUIIUOHHBIMHU CHCTEMaMU KOHJAUIIMOHUPOBAHUS, UTO MIPUBOJIUT K
YBEITUYEHUIO BBIOPOCOB MAPHUKOBBIX T'a30B.

[To nmannpiM MexayHaponHoro sHepreruueckoro areHrctBa (MDA), Ha oxiaxaeHue
31aHui puxoauTes okoio 10% MupoBoro sHepronotpeliIeHus, 1 3Ta 1udpa npooKaeT pacTH B
cBA3M ¢ riobanbHbIM morerieHneM [1]. Kasaxcran, kak cTpaHa € 9KCTpEeMabHBIMU
KIIMMAaTHYeCKUMHU YCJIOBUSIMH, CTAIKMBAETCS C HEOOXOAUMOCTBIO MOUCKA A(PPEKTUBHBIX PELICHUN
B 00J1aCTH OXJIQXK/IEHUS 3[JaHUI, OCOOEHHO B IOKHBIX PErMOHax. 3/1€Ch 3HAYUTENIbHOE KOJUYECTBO
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