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BOITPOCHI BBICHIEWM IIKOJIBI

MPHTH 14.35.07

C.C. CarnHTaeBal, C. CarnHTaeBZ, M. K. Baiicaiosa’

! HexomMepueckoe akIuoHepHOE 00IIeCTBO «AIMATUHCKUN YHUBEPCUTET YHEPTETUKU U CBS3H
umenu ['ymap6Oeka [laykeeBa», r. Anmmatsl, Kazaxcran
? Kazaxckuid YHHUBEPCUTET SKOHOMUKH, (UHAHCOB U MEXTYHAPOJHON TOPTOBIIH,
r. Hyp-Cynran, Kazaxcran

Ob UHTEI'PAIIMA MEIUAOBPA30OBAHUA 1 CAMOOBPA3OBAHUSA B
YYEBHOM ITPOLHECCE

Annomayus. B OBICTPO MEHSIONIEMCS COBPEMEHHOM MHpE IOATOTOBKA BOCTPEOOBAHHOTO Ha
pBIHKE TpyJa COBPEMEHHOTO HHXXKEHEpa TECHO CBs3aHa C (OpPMUPOBAHHMEM HABBIKOB M YMEHUI
CaMOCTOSATEIBHO TPHOOpETaTh 3HAHHWA Ha TPOTSHKCHUH Bcel JKU3HU. CIEACTBHEM 3TOTO SIBIISETCS
HOCTOSIHHOE OOHOBJICHHE BY30BCKHX YYEOHBIX JHUCIHIUINH, BHECEHHE B YUEOHBIH MaTepHal MOCIEIHUX
Hay4YHBbIX HOCTHX(CHHﬁ, COOTBETCTBUEC COACPKAHUA HU3YYACMbIX JUCHHUIUIMH COLMAJIBHOMY 3aKasy
obmectBa. CoBpeMeHHbIE 00pa3oBaTeNbHBIE MPOTPAMMBI OPUEHTHPOBAHBI Ha ()OPMHUPOBAHHE TaKUX
KOMITETEHIINI MOJIOJIBIX CIICIIHAINCTOB KaK YMEHHE CaAMOCTOSTEIBHO MPHOOPETaTh 3HAHMUS, KPUTHYECKU
MBICJTUTh, HAa IPUMEHEHHE TPUOOPETESHHBIX HABBIKOB M YMEHUH B Oyay1iel nmpodeccuoHanbHol chepe. B
CTaTh€ pACCMATPUBAIOTCSI BONPOCHl MHTErpallid MeAnaoOpa3oBaHUS M CcaMOOOpa3oBaHMS IS
(GopMHUpOBaHMS MAHHBIX KOMIICTEHIIMH, BBOISTCS OCHOBHBIC IOHSTHS, TOBOPHUTCS O HEOOXOIMMOCTH
THIATENIFHOTO  COCTaBJCHUS 00pa3oBaTeNbHBIX MIPOTPaMM, COOTBETCTBYIOMIMX  MEXKIYHAPOIHBIM
CTaH/apTaM.

Kntouesvle cnosa: menmaobpazoBaHHe, caM0o00pa3oBaHUE, WH(POPMAIMOHHOE MPOCTPAHCTBO,
00pa3oBaTEIbHBIN MPOIECC, KPUTHIECKOE MBIIIICHUE, KOMIICTCHIIUH.

B Hactosiiee BpeMsi BO3MOXHOCTM HMHTEPHET pECypcoB O€3rpaHUYHBbl, a METOJbI
NPUMEHEHHS UX B yUeOHOM Ipoliecce He orpaHuYeHbl. [[pOHUKHOBEHHE TEXHUYECKUX HOBIIECTB
B TOBCEIHEBHYIO JKM3Hb JIIOJIel Bennko. HaOnromaeTcst 3aBUCMMOCTH YeNIOBEKA OT TEXHHUKH,
KOTOpas BOpBajlaCh B Hally JKU3Hb C MAacCOBBIM IPUMEHEHHEM MOOMJIBHON CBS3H.
®opmMupoBaHuEe HABHIKOB M YMEHMH OPUEHTHUPOBAHUS B OTPOMHOM HH(OPMALIMOHHOM IOJIE —
0JIHa U3 3a]1a4 O0yUYEeHHMS.

C nomorpto Menua npouecc 00yd4eHus MOAHUMAETCS Ha JPYrol ypOBEHb, TPaIULIMOHHBIN
o0pa3oBaTeNbHBIA MPOLECC NPUHUMAET HOBBIE (OPMBI, METOJbI OOYYEHHUS MEHSIOTCS Tak
CTPEeMUTENbHO, YTO YTBEPXKACHUS 00 UX IeIeco00pasHOCTH ¥ HAYYHOCTH OCTAOTCS
HEHCCIIeI0BaHHBIMU.

CoBpeMeHHBIE TpeOOBaHUS K MOJIOJOMY CHEIHAIHCTY OOYCIIaBIMBAIOT MOWCK HOBBIX
¢dopM opraHuzanuu yuyeOHO-BOCHHUTATENBHOIO Mpollecca, YTO JaeT CTYAECHTaM BO3MOKHOCTh
IMMOJIYYCHHA BBICOKOI'0 YPOBHA 3HaHHI>i, HaBBIKOB TIPHUMCHCHHUA HUX B IPUKIAJHBIX 3aJadax,
MOTHUBAIMK Oojee TyOOKOro M3y4eHMs CHEeIMANbHBIX AUCLUIUINH, Pa3BUTHUS KPUTUYECKOTO
MBIIIJICHUA, a TaKKC YCTAHOBJICHUA HHTCTPHPOBAHHBIX CBsI3eH MCXKAY H3Yy4YaCMbIMU
SJIEKTUBHBIMU  JUcHMIUIMHAMH. OpHoii M3 Takux  QopM  SBISIETCS  WMHTErpauus
MennaoOpa3oBaHUS M €amMOoOOpa3oBaHUS B pEHICHUH 3a1ad oOpa3oBaHMA. Mbl HOHHMaeM
Mennao0pa3oBaHKe Kak MeJaroruky, KoTopas crapaeTcst U3BjeUb U IPUMEHUTH MOJI0KUTEIbHBIE
aCTeKThl  BIHMSIHUA HMH(OPMAIIMOHHOTO TPOCTPAHCTBA HAa COBpPEMEHHOE 00pa3oBaHHE
o0yyJaroImuxcsi, CHAeNaTh IMPOLECC YCBOEHHWsS 3HAHUN MHTEHCHBHEE, MpPU 3TOM COOJII0/aTh
pasyMHBIE TPOMOPIMH HMHTETPAlMK TPATUIIMOHHOTO OOpa30BaHUS W MenuaoOpa3oBaHHs B
y4eOHO-BOCIIUTATEILHOM ITpOIIecCe.
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PaccmarpuBaeMblii BOIPOC TECHO CBSI3aH C IMOJITOTOBKOW BOCTPEOOBAHHOTO HA PBIHKE
TPyZa COBPEMEHHOI'0 MHXKEHEpa, C MeToJaMHu (POpMUPOBaHMS €0 HaBBIKOB M YMEHHUH, TO €CTh
aKTyaJeH Uil COBPEMEHHOIO0 HMHXXEHEPHOro oOpa3zoBaHMs. BbICTpbIl pocT oObema HayuyHOU
uHpOpPMaLKH, OTPaHUYEHHOCTh CPOKa 00Y4EHHUSI U HEOOXOIUMOCTh U3YYCHHSI B TIOJTHOM 00beMe
IPOrPaMMHBIX JUCLMILIMH, BKJIIOUYEHHE B IPOTrPaMMHBIA Marepuan HoBeWuled HHpopManuu
YCIOXKHSIOT TPOLIECC YCBOGHUS HOBBIX 3HAaHUHM, TIO3TOMY HEOOXOIUMO COCTaBIATH
IPOrpaMMHBIM KypC Ka)KJOW JUCHMIUIMHBI OoJjiee TIATEIbHO M CTPOrO Ha HAyYHOW OCHOBE.
CocraBnenue 00pa3oBaTeNbHBIX IPOrPAMM, COOTBETCTBYIOIIUX MEXTyHAPOAHBIM CTaHIApTaM, —
9TO YETKOE OmpeJesieHHe Ieneil U pe3yabTaToB OOydeHHs, TIIATEeIbHbIH OTOOp OCHOB
COJepKaHHUsA, OIpEesIeHHe MEXKIPEAMETHBIX CBs3el, TpeOoBaHM K MpodecCHOHATbHON
HOJrOTOBKE 00YUarOIIHUXCSL.

CoBpeMeHHBIN Tporpecc 00YCIaBIMBAET MOCTOSSHHOE OOHOBJICHHE BY30BCKUX Y4YEOHBIX
JUCLMIUIMH, BO3HUKaeT IpolOiieMa BHECEHMs B Y4eOHbIH Marepuan IOCIEIHUX Hay4HbIX
JOCTH)KEHUH, COOTBETCTBUSL COJEPIKAHUS CHEIJIMCIMIUINH COLMAIBHOMY 3aKa3zy OOILIecCTBa.
['oBopst 00 MHTErpanK Me1nao0pa3oBaHUs U caMOOOpPa30BaHUs, Mbl XOTUM OTMETUTh, YTO 3TO
00OFO/IHBIN TPOIECC MPOHUKHOBEHUSI MX JPYr B JIpyra ¢ IENbI0 JOCTH)KEHHUS MOCTaBICHHON
3amaun. B pamkax Bys3a — 3T0 00pa30BaTeNbHBIN MPOIECC C YIeTOM TPeOOBaHUI COBPEMEHHBIX
00pa3oBaTeNIbHBIX CTAaHJAAPTOB. UTO JaeT MHTEerpanus Meauaoopa3oBaHus U caMooOpa30BaHus B
yuebHOM mporiecce? Mbl cuMTaeM, YTO OAHMM M3 pe3yJIbTaTOB JAHHOIO Ipoliecca SBIISETCS
BBISIBJICHHE  aKTYaJbHOCTH  M3Y4YEHHUs  JaHHOM  JMCLUMIUIMHBI,  ONpEJeNeHHEe  TOYeK
COIIPUKOCHOBEHUS y4eOHOTO MaTepHaja U JaHHBIX, MOJTy4aeMbIX 00yJaroIuMCs U3 HHTEPHETA.

Jloka3aTenbcTBOM TOMY SBIISIOTCS 3aJjauyd  IPUKIAJHOTO XapakTepa, ¢ KOTOPHIMU
BCTPEYAIOTCS CTYJACHTHl TEXHHYECKUX CHelHUaabHOCTe. [lepBUYHBIE 3HAHHS CTYIEHTHI
[OJIY4aloT B ayAUTOPUH, U3 yUeOHUKOB, 3aTe€M, YIiIyOssisi CBOM 3HAHUS, OHU HAaUYMHAIOT IOMCK
UHPOpPMALMK B HAYYHBIX HCTOYHUKAX, B KOMIBIOTEPHBIX ceTsax. CamocrositenbHas ydeOHas
JeSTeIbHOCTh O0YyYaroIUXCcs MPEANoiaraéT MHTEHCUBHOE HCIOJIb30BaHHWE WH(GOPMAIlMOHHBIX
PECYPCOB U SIBISIETCS MACATHLHON MOTHBAIIMEH OBJIAICHHS TIOMCKOBBIMH HaBBIKaMH. Tak B Kypce
AQHAJTUTMYECKOW TE€OMETPUM 3HAKOMCTBO C IUIAHUMETPHUECKUMH U CTEPEOMETPUYECKUMHU
durypamu, OCTPOCHHBIMHU ITyTEM KOMITBIOTEPHOW aHWMAIINH, JIeTaeT U3ydeHUe JaHHOTO Kypca
WITIOCTPUPOBAHHBIM,  3allOMMHAIOUIMMCS, TO3BOJIIOIIMM B JajbHEHIIEM  pa3BUTHE
a0CTPaKTHOTO MBIIUICHUS TIPH U3YYCHUH SJICKTHBHBIX JUCIUTUINH.

Kak Mbl BUIMM, HHTEHCUBHOE COBEPIICHCTBOBAHHWE CHUCTEM KOMIIBIOTEPHOW MaTEeMaTUKU
JTaeT BO3MOYKHOCTh pacIIMpeHusi cepbl MX TPUMEHEHHs B 00pa30BaHUM, B TPHKIAIHBIX
UCCIICIOBAaHMSX, B PELICHUM HHXEHEPHbIX 33/7ad. Bo Bce BpeMeHa MareMaTHKa 3aHuMalia
B2)XHOE MECTO B CTAHOBIICHUH U PA3BUTHUU HAYIHOTO MUPOBO33PEHUST 00YUAIOIIUXCS, OBIIAJICHUS
UMM YMEHUSIMH M HaBbIKaMH, HEOOXOIUMBIMH JJIsi COBEPILIEHCTBOBAHUS UX NMPO(ecCHOHAIBHBIX
komrereHImiA. Kypc MaremMaTwku, 4YHMTaeMblii B TEXHHYECKHX BY3aX, B IIEJIOM SIBISETCS
00pa3oBaTeNbHON TUCIMITIIMHOM, KOTOpas CIIY>KUT (PyHIaMEHTOM JJIsl KAYeCTBEHHOT'O OCBOEHUS
00pa3oBaTeNbHON IPOTPAMMbI HHKEHEPHBIX CIIEIMAITBHOCTEH.

B cBs13u ¢ 3TUM MOKHO 0003HAUUTH OJMH U3 MyTell peanu3anuu MeanaoOpa3oBaHus B By3e
— HHTETpamus Menuao0pa3oBaHMsi C OJICKTHBHBIMH JWCHUIUIMHAMH, 3aJI0)KEHHBIMH B
o0pa3oBaTeNbHBIX Mporpammax crenuanbHocTeil. Ho 3ToT mporecc uHTerpauuu Ttpelyer
MEPEeCMOTpa YCTOSIBIIUXCS Pa3fesioB Kypca ¢ TOYKH 3pEHHS HOBBIX IeNed, 3a7ad M YMEHHI.
Peanuzanus gaHHOTrO IMporecca AacT BO3MOXXHOCTb PEaIbHOI'O COOTBETCTBUS MEXAYHAPOIHBIM
TpeOOBaHUSM CTaHAapTa OOpa3oOBaHWs, TOBBICUT KOHKYPEHTOCIOCOOHOCTH  MOJIOJOTO
cnenuanucra. MeanaoOpa3oBaHue WAET MNapalyielbHO € caMOOOpa3oBaHHWEM, MOTHBHPYET
o0ydJaromerocss K camMOCTOSATETLHOMY TIOMCKY 3HaHWUH, K 00pa0oTKe OOJIBIIOTO KOJIWYECTBA
uHpOpMallMK, B JOCTOBEPHOCTH KOTOPOM Hamo emie yOeauThCcs, TO €CTb OOy4aroIuics
HEBOJILHO CaM COCTaBIJISIET CBOIO 00pa30BaTENIbHYIO TpaekTopuio. B aTom ciydae mporecc
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00pa30BaHMs CTAHOBUTCS UHTEPECHEE, IOJyUYEHHBIE HA JIEKLINAX 3HAaHUSIX 3HAYUMEE, MOTUBALIUs
00yyaroImuxcst BO3pacraer.

B ycnoBusx, koraa MHTepHeT cTan BecbMa JOCTYIHBIM IIPOCTPAHCTBOM T'OTOBBIX OTBETOB,
90% KOTOpBHIX HEe OOOCHOBAaHHBI HAy4YyHO, (OPMUPOBAHHE YMEHUW W HABBIKOB IPOBEPKHU
JIOCTOBEPHOCTH MCIIOJIb3YEMbIX JaHHBIX — 3TO OJHO W3 BAaXKHBIX YCIOBUI CaMOO0Opa3OBaHMSL.
CrnenctBueM  caM0OOpa3oOBaHMs — SIBISAIOTCS ~ CAMOCTOSITENIBHOCTH — CYXKICHHMH,  yMEHHUE
apryMeHTHpOBaTh, TO €CThb pa3BUTHE TBOPYECKOIO IOTEHLHMANA JIMYHOCTH, pa3BUTHE
KPUTHYECKOIO MbllUIeHUs. «KpuTHdyeckoe MBIIUIEHHE — 3TO HE TOJbKO KPUTHUYECKOE
BOCIIPHUATHE UH(OPMAIMH, HO B IIEPBYIO OYEPEb €€ MHOIOCTOPOHHHM aHanu3, KOTOPbIH MOXET
OpaThb B KayecTBE HCXOJIHBIX JIOOBIE (AKTOPHI, OJHAKO WTOTOM IMpoIecca JIOJKHO CTaTh
HOHMMaHHUE OOl KOHIICIIIIUK MEHAaTeKCTa, HAIIPaBICHHOCTH KOMMYHUKaum» [ 1. €. 94].

[IpyMEHUTH TONY4YEHHbIE HaBBIKM KPUTHYECKOI'O MBIIUIEHUS CTYJIEHTY I1OMOTaeT
Mennao0pa3oBaHUe, KOTOpOEe Takke oOecrnedynBaeT HH(GOPMALMOHHYHD U SMOLMOHAIBHYIO
HACBILIEHHOCTh 3aHSTUH, MOTHBHUPYET K CaMOCTOSATEIbHOMY IIOMCKY 3HaHMM, 0OecleurBacT
CBsI3b YU€OHOI0 MaTepHaja ¢ OKpyxarolel xu3Hbto. CamooOpa3oBaHue IPEANoaraeT NOUCK 1
0TOOp JMaHHBIX, a YTOOBI OPHUEHTHUPOBATHCS B HEOOO3PHMMOM Mope HH(OpMaIiu, HEOOXO0IIMO
pa3BUBaTh y 00YyYaIOUIMXCS KPUTUUYECKOE MBIIIUIEHUE, MEAUAKOMIIETEHTHOCTb.

C  uaakTMYeCKOM  TOYKM  3peHusi  o0pa3oBaTeNbHOrO  Ipoliecca  MHTErparus
Mennao0pa3oBaHUsl M €caMOOOpa3oBaHMs — YHUBEPCAIbHBIM IpoLecc, OCHOBAHHBIM Ha
KPUTHYECKOM MBIIUIEHUH, KOTOPBIM JaeT MOUIHBIA TOJYOK JUIsl Pa3BUTHUS IOTEHIMAa
unauBuayyma. [lo cioBam K.Yuicona, «veronsl o0ydeHHs Menna KOMIIETEHTHOCTH — METOJ
coTpynHuyecTBa (cooperative learning), ananu3 menuarekctoB (textualandcontextualanalysis),
co3nanue MeauarekcToB (production), MOUCKOBBIH METOX; MNPOOIEMHO-OPUEHTHUPOBAHHBIN
METOM; HCCIEIOBATENbCKH METOJ; METOJA TpaHc(hopMamuy MEIUaTeKCTOB;, MMHTAIMOHHO-
pOJIEBOM METOJI; co3/laHie HH(POPMALIMOHHOTO U MeIManpoLyKTa» [2].

Mp1 paccmaTpuBaeM COBpEMEHHBIM 00pa30BaTeNbHBIN Mpolecc Kak CUMOMO03 00y4YEeHUS U
camMo00pa3oBaHus, Il MeIuao0pa3oBaHUe UIPAET BaXKHYIO poiib. OO0ydyeHue B By3e — 3TO B TOM
YyHhclie M NPUBUTHE TaKUX HAaBBIKOB M YMEHHH, KOTOpbIE COOTBETCTBYET (HOPMHUPOBAHUIO
MOXKU3HEHHBIX YHUBEPCAIbHBIX YUEOHBIX YMEHUH.

CozHarenbHOE NpHUOOpETEHHE 3HAHUI, OCHOBAaHHOE Ha COOCTBEHHOM OIIBITE€ CTYJIECHTA,
JlaeT eMy BO3MOXKHOCTb (JOPMHUPOBATH HEOOXOAUMbIE KOMIIETEHLIUHU, IPUMEHSATh TEOPETUUYECKHE
3HaHMS MpH pemeHuu 3afad. CTyIeHTy NPUXOJUTCS CaMOCTOSITEIbHO HaXOIUTh OTBETHl Ha
BO3HHKAIOIIKE MPOOJIEMBI, TO3TOMY OH JIOJDKEH YMETh HMPaBUJIBHO MOCTaBUTh MHTEPECYIOIUI
ero Borpoc. B aTom oOydaromiemMycs MoMOTYT BUIEOJICKIIMU B JII000M (opme, B TOM YHCIIE U B
dopMe TpaauMIMOHHBIX JieKuuil. B cBOlO ouepenb THIOTOP JOJKEH HANpaBisATh paboTy
00y4arouuXcsl C MOMOIIBIO BOIIPOCOB, MOOYXKAAIOIMINX UX K CAMOCTOATEIBHOMY PaCCyKICHUIO U
aKTUBHOMY IOMCKY IpaBHJIbHOrO oTBeTa. IIpenongaBarens HampasiseT paboTy 0Oydarommxcs ¢
MOMOIIbIO CIIEHUATbHBIX BOMPOCOB, MOOYXKAAOIMHNUX UX K CAMOCTOATEILHOMY PacCyXJIECHUIO U
aKTUBHOMY IIOMCKY MpPaBMJIBHOIO OTBeTa. TakuM o00pazom, mMaTepual Kypca MaTeMaTHKH, a
KOHKpETHEe 3aJJauHblil MaTepHall 10JKEH ObITh MOCTPOEH TakK, YTOOBI CTYJIEHT BHAaYajle OCBOMII
HaBBIKM BBIUMCIICHMS, 3aTEM YK€ IepeleN K NPUKIaJHBIM 3agadaM. B xoxe oBnaneHus
MPAKTUYECKUM MaTepuajoM IMpHU pELICHUH MPaKTUYECKUX 3a7ad CTYIACHT MpPeoioJIeBacT
ONpEACIEHHbIE TPYJHOCTH, €r0 AaKTHMBHOCTb U CaMOCTOSITENBHOCTh JOCTHUIAIOT BBICOKOTO
ypoBHS. CTyAeHTHl Jierde NPUMEHSIOT TIOJyYyeHHble 3HaHWs B HOBBIX CUTyallUIX U
OJIHOBPEMEHHO Pa3BUBAIOT CBOU KOMIIETEHIIUH.

CoBpemeHHblE  00pa3oBaTeNIbHbIE  MPOrpaMMbl  IPENOJAraloT  CaMOCTOSITENIbHOE
NoOBbIBaHUE 3HAHUHM, U1 YEro CTYAEHTY HEOOXOIUMO 4YeTKOe MpPEACTaBICHHE O Mporpamme
JUCIUIUIMHBI U TpeOOBaHUSAX MO YCBOEHUIO MPEIaraeMoro Kypca, M3JI0)KEHHBIX B cuiuiadyce
mucuuiuineel.  OT  oOywaromiero TpedyeTrcs caMocTosiTenbHas paboTa ¢ KOHTEHTaMH, C
MH(OPMallMOHHBIMU 0a3aMHU JTaHHBIX, UCIIOJIb30BaHHE MH(POPMAIMOHHBIX TEXHOJIOTUH. 3aaaya
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Ne1aroroB JaTh HampasJeHue As O6osee d3PPEKTUBHOTO U3YUEHHs TUCIHIUIMHBI, «00y4aTh HE
TOJBKO 10 TPAAMLMOHHOM METOJUKEe, TaKk Kak OyAylluil CIEeNUalnCT, KpOME 3HAHUH IO
npeaMeraM CrelMaiu3aluy, A0JKeH obsafarh MH(GOPMALMOHHOM KyJIbTYpOHM M 3HAaHUSMH B
00J1acTH TPUMEHEHHS CPEICTB HOBBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH B CBOei Oymyei
npodecCHOHAIBHON AesTenbHOCTHY [3, ¢.11].

Ha namr B3rnsn, Ha GoHE OTKPBITOCTH M JOCTYIMHOCTH WH(GOPMAIIMOHHOTO MPOCTPAHCTBA
nepes cucTeMoi 00pa3oBaHMs BO3HMKIIA IN100ajbHAs yrpo3a TOro, YTO IMpolecc o0pa3oBaHUsS
MOYET MpPEBPATUTHCS B TPOLECC HAKOIUICHHS HEOoOs3aTeNbHBIX 3HaHUU. B cBs3M ¢ 3TUM
UHTErpanuss MeauaoOpa3oBaHMs W CaMOOOpa3oBaHMs CIIOCOOCTBYET pealu3allMd OJHOW U3
neneil 00pa3oBaHUsl — HAyYUTHCTYIEHTOB paboTaTh ¢ y4yeOHBIM MaTepUaIoM, CaMOCTOSITEIBHO
HaXOJUTh HEOOXOIUMYIO0 MH(OpPMAIMIO, YMETh aHAIU3UPOBATh, IIPOBEPATh HA JJOCTOBEPHOCTb,
NpaBUIBHO ee 00padoTaTh U B JATbHEUIIEM TBOPUECKHU HCIIOJIb30BATh.

Takum oOpa3oM, MHTerpamus camMooOpa3oBaHUs M MeAMaoOpa3oBaHUs JAET HE CTOJIBKO
Ha0Op NPUKIAIHBIX 3HAHUHU, MO3BOJIIOUIMX OPHEHTHUPOBATHCA B OMOIMOTEKax, MeAMaTeKax,
KOMITBIOTEPHBIX CETSIX, CKOJIBKO SIBJISIETCS ONPEASICHHBIM KPUTEPUEM pa3BUTHS IMUHOCTH.

CoBpeMeHHas KU3Hb TpeOyeT OT YelloBeKa BCECTOPOHHHUX 3HAHWH, HEOOXOAUMBIX IS
BBINOJIHEHUS HE TOJIBKO MPO(EeCCHOHANIBHBIX 3a/1a4, HO U COLIMAIbHBIX 3aKa30B. TakuM oOpa3om,
nepes 00pa3oBaHUEM CTOST 3a/1a4i (POPMHUPOBAHUS Y MOJIOJIOTO MTOKOJICHUS CAMOCTOSTEIbHOCTH
MBILUICHHS], PAa3BUTHUS TBOPYECKOIO BOCHPUATHUS OKPYXKAIOILEro MHpa, 4yepe3 KPUTHUYECKOoe
MBIIIJICHHE, )KEeJTaHUE COBEPIICHCTBOBATHCS MTyTEM IOCTOSTHHOTO CaMOOOpPa30BaHMUsL.
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ABOUT INTEGRATION OF MEDIA EDUCATION AND SELF-EDUCATION IN THE
EDUCATIONAL PROCESS
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Engineering and Telecommunications”, Almaty, Kazakhstan
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Abstract. The training of a modern engineer who will be in demand in the labor market in the
rapidly changing world is closely related to his skills and abilities to independently acquire knowledge
throughout life. The consequence of this is the constant updating of university educational disciplines, the
introduction of the latest scientific achievements into the educational material and the correspondence of
the content of the studied disciplines to the social order of society. Modern educational programs are
focused on the formation of such competencies of young specialists as the ability to independently
acquire knowledge, think critically, and apply the acquired skills in the future professional field. In the
article the integration of media education and self-education for the formation of these competencies,
introduces the basic concepts, states the need for careful preparation of educational programs that meet
international standards are discussed.

Key words: media education, self-education, information space, educational process, critical
thinking, competencies.

OKY YJAEPICIHAE MEJUABIJIIM MEH O3 BETIHIIE BIJIIM AJIY/IbI
HUHTEI'PALHUSAJTIAY TYPAJIBI

1 2 . 1
C. C. CarunraeBa, C. Carunraes“, M. 7K. BaiicaioBa

Y«Fymapbex JloykeeB aThIHIaFbl AJIMaThl SHEPTreTUKA KOHE OaillaHbIC YHUBEPCUTETI»
KOMMEPIHUIBIK €MeC aKIMOHEPIIiK KoFaMbl, Anmartsl K., Kazakcran
ZKa3ak SKOHOMUKa, Kap>Kbl )KOHE XaIbIKapaliblK cayna yausepcuteti, Hyp-Cynran, Kazakcran

Anoamna. Te3 esrepin jKaTKaH Kasipri oneMje €HOCK HApBIFBIHIA CYPAHBICKA HE 3aMaHayd
WHXKEHepIIepli asipiay eMip OOWbI ©3 OeTiHIIe OiTiM amy KY3BIPETTUTIKTEPiH KaJbIITACTBHIPYMEH THIFBI3
OaitnanbicTel. COHJBIKTaH YHHBEPCUTETTIH OKY IOHACPIH YHEMI KaHApThIN, OKY MaTepHaliblHA KaHa
FBUTBIMH JKETICTIKTEpP/Il CHTI3IM OThIPY KAKET JKOHE OKBITBUIATBHIH TOHJCP Ma3MYHBIHBIH KOFaMHBIH
QJIEyMETTIK TalCHIPhICHIHA COWKECTITiH Kajaranay Kepek. 3amaHayu OuTiM Oepy Oarmapiamariapbl jkac
MaMaHJap/AblH OimiMIai 3 OeTiHIIe Hrepy, ChIHM TYPFBIJIAaH OWiay jKoHE aiFaH OumiMJepiH Oosarrak
KociOu canazia KoiijaHa Oily CHSKTHI KY3BIPETTIIIKTEPiH KaJIbIITACTEIpyFa OarbITTanFad. Makanaaa ochl
KY3BIPETTUTIKTepAl KalbINTACTHIPYy YIIiH Meawa-OimiM Oepy MeH Oimimai e3 OeriHIne wurepy
WHTETPaIMsIChl TAJIKbUIAHAbI, HETI3T1 YFBIMIAP SHI131Ie/1, XaIbIKapallblK CTaHAapPTTapFa COMKeC KeJIETiH
Oiim Oepy OarmapiamManapblH MYKHAT JaHBIHIAY KAXKETTIUIIT Typaibl alThIIAIbI.

Tipex ce30ep: menna-Oinim, OlmiMIi e3 OeTiHIE aiy, aKMapaTrThIK KEHICTIK, OKY YAepici, CHIHH
oitay, Ky3bIpeTTiIiK.
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I'PHTH 00.45:06.81.23
C. X. baiiguasauna, b. 7K. Kadoaymes

«Fymap6ex JloykeeB aTbIHIaFbl AJIMaThl JHEPTETHKA JKOHE OailylaHbIC YHUBEPCUTETI»
KOMMEPLMSIIBIK €MeC aKLMOHEPIIIK KoFaMbl, Anmartsl K., Kazakcran

PEKTOP T. K. I9YKEEB:
AJIMATBI DHEPTETUKA )KOHE BAMJIAHBIC MHCTUTYTBIHAH
AJIMATBI DHEPTETHUKA ’KOHE BAHJIAHBIC YHUBEPCUTETIHE JIEWIH
(3 mambip 1997-31 ka3an 2014 xx.)

AHoamna. Makanaga AnMaTsl SHEpreTHKa JKoHEe OailylaHBIC YHHBEPCUTETIHIH aJFallKbl PEKTOPHI
F.OK DoykeeB Oacimibuibik eTkeH 1997 xkbuiabiy 3 MaMbipel — 2014 sxbuibiH 31 Ka3aHbl apajibIFbIHAAFbI
KaJIBIIITACY KOHE JaMy TapUXbl 3epelIeHET].

Tanmmay omicHamackl ANMAaThl JHEpPreTHKa oHe OaitmaHeic WHCTHTYTH (1996-2009x0k.) MeH
AnMartbl SJHEpPreTrKa xoHe Oainansic yHUBepcuTeTiHIH (2010-2004 x0K.) MyparaT Ky»KaTTapblH capantay
MEH TalfayFa Heri3eireH.

Makana aBropiapweiHbIH Tikipiame, F.OK.J[oykeeB JKeTeKIIUTiK €TKEH JKbUIHapbl AJMAaThl
JHEepreTHka xoHe OalnaHpic yHHUBepcuTeTi KazakcTaH sHepreTuka Kyheci MEH TeleKOMMYHHKAIMSICHI
AnbpMa-MaTepiHiH Y3IiK JocTypiepi MeH KYHIBUIBIKTAPBIH CaKTal OTBIPHII, CEHIMI Ie KAPKBIHABI TYPJe
JMaMBIIbL. ENiH TEXHUKAIBIK KOFaphl OKY OPBIHIAPBIHBIH PEHTHHTIHE Y3/IIK HOTIKEIepre KO JKeTKi3i,
JKBUTY JHEPTeTUKACHI, JJIEKTP OJHEPreTHUKACHl JKOHE PaTUOTEXHHKA, TEIEKOMMYHHUKAIUS OaFbITTaphl
OOMBIHIIIA KOLIOACIIBI OOJIBIN TAHBUIFAHBIH AdJIEIIICH .

Tipek co30ep: akaneMusUTBIK YTKBIPIIBIK, BOOH potieci, yiur Tl Oi1iM, akaIeMHUsITBIK PeUTHHT.

1997 xemaeiH 3 MambeipeiHaa  Kaszakcram PecryOnmkacel  YKIMETiHIH - «AJMAaTh
SHEpreTHKa >KoHE OalllaHbIC MHCTUTYTBIH Kypy TypanbD» (Ne 43 (10.01.1997) Kaynbicbina
coiikec MeMJIEKETTIK eMec AJMaThl SHEpreThka koHe Oailnanbic MHCTUTYTHI (ADxBU) emipre
kenni. byn Kazakcrannarbl KOMMEpUHSIIBIK eMeC YIHBIM MOpTEOECiH ajlFaH TYHFBIII MEMIICKETTIK
€MeC TEXHUKAJIBIK OFapbl OKY OpHbI €/1l. MHCTUTYT pekTopbl OOJIbIN KYpbUITAHIIBUIAPABIH
*acelpblH aaybic 6epyimMer KazakIITU-apig 1971 xbutesl Tyseri, 25 *KbpUIgaH actaM AJMaThl
HHEpPreTHKa MHCTUTYTBIHJA ACCUCTEHTTEH INPOPEKTOpre AEHIHT1 Typil KbI3SMETTEpAl aTKapraH
TEXHUKa FbUIBIMIApbIHBIH KaHUaThl, ToueHT JJoykeeB Fymapoek XKycinbexkysbl cainaH bl

Anramkel 1997/1998 oky kbuibl MHCTUTYTTA 5 (axynpTeT, 23 Kadenpa >KyMbIC Kacarll,
3 063 crynent 6imim anasl [1; 34, 15, 19, 23, 26, 29, 30, 44, 40, 41, 48, 53 ].
1-xecte

AJxBMU cTyneHTTep KOHTHHIEHTI
(1998/1999 - 2009/2010 oKy KbLIIAPHI )

NeNe 1998/ 1999/ 2000/ 2001/ 2002/ 2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 2009/
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

HKannbi
CaHbl 3498 3377 3147 3837 3622 4461 4726 4751 4514 | 4749 4437 4934

Kecte momimerrepine cyiiencek, 1997/1998 oky xbuibl mHCTUTYTTa OinimM anraH 3 063
ctyneHTTiH canbl 2009/2010 oky xbutbl 4 934 cryneHTTi Kypar, 57%-Fa neilin yiraiiFa.

AnMaTel JHeEpreTHKa oHE OaillaHBIC MHCTHTYTBIHBIH KBUIIBIK €CENTEpiH 3epielney
OapeiceiHga pextop F.J[.JIoykeeB KETEeKIIiTK €TKeH WHCTUTYT OAaCIIBUIBIFEI MEH Y)KBIMBIHBIH
pecriyOnuka KeneMiHae fFaHa emec, TMJ] enaepiHiH TEXHUKalbIK >KOFapbl OumiM Oepy
cajlaChIHJIaFbl MHCTUTYT Oenelli MeH MOpPTEOeCiH caKTanm KaHa KoWMaii, »orapbl OUTiM OepyaiH
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3aMaHayM TaJlallTapblHA JKayan Oepy >KOJBIHAAFBI ic-IIapajapbl MEH €peH CHOCTIHE K3
)eTki3aik. by ic-mmapanap ADxbU-b1H sxoFapsl 611iM Oepy HapbIFBIHIA TAPTHIMIBI €TTI.

AJNFalmKpl OKY bUIbl MHCTUTYTTBIH IMPodeccop-OKbITYIIbUIAp Kypambl 256-HBI Kypail,
onapabH 10-bI FRUTBIM JTOKTOPJIAPBI MeH mpodeccopiap, an 113-1 FeUIBIM KaHIUAATTaphl MEH
nouentrep 6oansl [1; 35,17, 19, 20, 27, 27, 30, 31, 44, 41, 42, 51].

2-KecTe
AI:KBU npodeccop-oKbITYHIBLIAP KypaMbl
(1998/1999 —2009/2010 oKy :KbL1IAPHI)

IIpodeccop | 1998 1999/ 2000/ 2001/ 2002/ 2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 2009/
- / 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
OKBITYIIBLT 1999

ap Kypamsl
Kammer | 231 | 229 219 227 270 284 288 318 292 322 346 371

CaHbl
Fruieim 19 25 25 31 31 33 12 16 17 19 22 23
JTIOKTOPBI,
npodecc
op
Frumeim | 104 100 100 93 100 92 95 99 98 108 113 125
KaHauaa
THI,
JIOLIEHT

Kecre momimertepi [TIOK-ThIH >kammbl CaHBIHBIH anFamkel yir sxeuiaa 0,1%-man - 0,4%-ra
NeiiiH a3aiffaHbIMEH, OZlaH opi Kapail bl callblH ecy YCTiHAe OOJFaHbIH Kepceredi. Jlerenmen,
FeUTBIMU JIopekeci 0ap [TOK-ThIH apacanMarbIHBIH apachbIHAaFbl YHICCIMCI3IKTI Oaiikay KUBIH
emec. MoceneH, FBUIBIM JIOKTOpiapel, mpodeccopnap canbl 1998/1999 - 2003/2004 oky
KBUIAAPBl apabiFbiHAa 74%-Fa fAeiiH ecin, KediH kaiWrta kemumi. CoJl CHSAKTBI FBUIBIM
KaHIUAATTaphl, JOLEHTTEPAIH apacalMarblHIa Ja TYPAKCHI3ABIK OpbIH anfaH. byn con
JKBUIAApAAFbl JKalIbl peciyOrKa sKorapbl O11iM Oepy Kylecinae OeseH ajaFaH KepiHIC ell.

Anramkpel 1997/1998 oKy bLIbl anfaliKbl OOJBIN KOJIFA ajlbIHFaH >KYMBICTBIH Oipi OKY
MPOIECIH TEXHHUKAIBIK JKAOJBIKTAYy JKOHE JKaHa TEXHOJIOTHSUIAPIBI  CHTI3y  OOJIbI.
«TeneBuneHne» Kypchl kKoHE «ABTOMATTaHABIPBUIFAH JJEKTp OalIaHBICH» KadeapachIHbIH
apHaiibl TOHJEpl asChlHIAa 3aMaHayH TeJNEeBU3USJIBIK Kylie MeH Tenebaillanpic Kypaj-
*aOIBIKTaphl Maiiananyra Oepinin, OyJ1 OKy MPOIECiH/Ee KaHa aKMapaTThIK TEXHOJIOTHUsIapIbl
naiiananyra MyMKiHIik Oepai [2].

MyHBIH CBIPTBIHA2 WHCTHTYTTAa aKMapaTThIK-€CENTey OPTANbIFbl AalllbUIbIN, 3aMaHayH
€CenTey KYPBUIFBUIAPBIMEH >KaOIBIKTAIFAH €Ki KOMITBIOTEp CBIHBIOBI MaigaiaHyra Oepiiice,
oHbIH 0ipi «HTEepHET» KyHeciHe KOCUIIBI.

1999/2000 oxy »xbuibl «/HXeHepyiK KHOEepHETHKay, «OHEPKACINTIK KOCIMOPBIHAAPbI
AIIEKTPIIK KAOIBIKTAY», «DMEKTPIKETEr1 KOHE OHEPKICINTIK KYPBUIFbUIAPABI aBTOMATTAHIBIPY»,
«Kputy SHepreTMka KYpbUIFBUIAPBD», «OHEPKOCINTIK KBUTY YHEPreTHKAChD», «PaJIroTeXHHKay,
«mxkeHeprnik rpaduka xkoHe KolgaHOansl MeXxaHHKay Kadeapanapsl )aHbIHAH KOMITBIOTEPIIEP
CBIHBIOBI aIIBUIBIN, OJIAPABIH CaHBI 7-T€ JKETTI JKOHE OJIapJIbIH KapThIChl IHTEpHeT KyleciHe
KOCBUIIBI.

2007/2008 oKy XbUIbl MHCTUTYTTarbl KommbioTep caHbl 1003-ke »xerki3inai. Omapabiy
568-1 Pentium 4, 389-b1 Pentium 2, 3 60mnab1. 527 xomnbiotep UHTepHET kyiiecine Tipkenai [3].

2000/2001 oKy KbLIbl KapcaHbIHAA HWHCTUTYTTBIH OKBITYIIBUIAPBI MEH CTYAEHTTEpI
KylriMeH skacanbiHFaH 40-TaH acTtaM KOMIIBIOTEpIIK OaFmapiaManap OKY MPOIECiHIe
nariganansiica, 2006/2007 oky xbpuUTbl MyHAaW Oarmapiamanap cadbl S0-re xetkizinmi. Omap
KOMIIBIOTEp TEXHUKACBIH TaiifaiaHa OTBIPBINT 3€PTXAHAJBIK JKOHE MPAKTUKAIBIK cabaKTapbl
canaJibl J1a THIM/1 ©TKi3yre MyYMKIH/IIK Oepi.
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«Pm3uka» KadeapacelHAa JOpICTEp KYPCHIHBIH KOMIBIOTEPIIK  HMIUTIOCTPALUSCHI
JKacaJbIHBII, CTYJEHTTEP HETr13r1 (PU3MKAIBIK 3aHJap MEH KYOBLIBICTapAbl KO3FasbicTa OakKblIay
MYMKIHIT1HE He OOJIIbI.

«DNEKTPOTEXHUKAHBIH TEOPHSUIBIK HETi3epi», «ONeKTp Ti30eKTepiHiH TEOPHsCH»
KypcTapbl OOMBIHIIA JalbIHAAIFAH 3€pTXAaHAIBIK JKYMbICTAPJbIH KOMIBIOTEPIIIK HYCKAchl IOH
OemimMaepiH OKBINM-YHpeHyII KODKeTiMAi erTi. «PaamorexHukay Kadempacel maibIHAaraH
«AHTEHHAJBIK-QUACPIIK  KYPBUIFBIJIAp JKOHE  PAJUOTOJKBIHHBIH  Tapajlybl»  KYPCHIHBIH
KOMITBIOTEPIIIK HYCKAacChl KYpHeNl paAHMOTeXHHKAIBIK aclanTapMeH KYMBIC OapbIChIHIA
cryneHtrepain opeketiH 100 maiibi3ra perTenm OTBHIpAaTBIH Oo0Jbl. bys  cTyaeHTTepiH
acranTapMeH >KYMBIC ICTey MaFAbIChIH KaJbIITACThIpyAa eneyndi centirin turizgi. Conpmaii-ak
«EHOeKTI jxoHe KopllaraH OpTaHbl KOpFay» KadeapachblHAa 3JIEKTp TOFBIMEH 3aKbIMJIaHFaH
JKaFJaiaarel  aJaMHBIH  1C-OPEKETIH OKBIN-YHpPEHY VIIH 3epTXaHAIbIK KYMBICTAPIABIH
KOMITbIOTEPJIIK HyCKajapbl JaibIH a1kl

2004/2005 oxky XbUTIBI «ABTOMATTHI 3JEKTp OallmaHbIChl», «HXEHEepiIiK KHOepHETHUKay,
«DNEKTPOHHUKA >KOHE KOMIIBIOTEPJIIK TEXHOJOTHsIIap» KadeapagapblHIa OKbUIATBIH OipHelle
MIOHHIH 3€PTXaHAIBIK KYMBICTAPBIHBIH KOMIIBIOTEPIIIK HYCKalaphl JAWbIHIAIIBII, OKY MPOLECIHE
EHTr1311.

Conay 2000-xpuriapaslH O0achblHa-aK MHCTHTYTTA 3aMaHayH jaepoec DEM-mi naiiganana
OTBIPBIN CTYASHTTEPAIH OUTIMIH TEKCEepyAiH *aHa TEeXHOJOTHUIAphl OKYy MpolleciHe OenceH/Ii
Typae eHri3iie Oacranel. KyHII3ri jkoHE CHIpTTail OKy OeJIIMiHIH TOMEHT1 Kypc CTYIEHTTepi
«Korapsl maremaruka», «®Dusuka» xoHe «llleT Tim» HOHIEpIHEH TeCTIEy e€MTHUXaHIApbIH
OEM-ne tanceipasl. bitiprymi kadeapanapablH KOMIOBIOTEp CBHIHBIITAPBIHIA apHAWbBI TTOHIED
MEH aJIbl KOCINTIK MOHJep OOMbIHINA TECT TalChlpMaiapbl OPHAIACTBIPBUIBII, CTYACHTTEp Ke3-
KEJreH yakpITTa 63 OUTIMAEPIH TeKcepy MYMKIHIITiHE e OOJIIBL.

2006/2007 oky kbuTbl «MUKpOOAKbUIAYIIBIHBIH HETI31HAE JJEKTP MallldHaTapbiH
6ackapy», «OKpuTy TEXHOJOTHSIIBIK OJIIIEMICp XKoHEe OaKbuIay», «JIpIOBICTEI UQPIIK eHACY»,
«MukpobakplIaysIap sl Maijanany apKbulbl pesenik Kopranbicy, «S12000 uudpmik xyiiect
HeT131HAerl KOMMyTalus xyuenepi», «backapy HblcaHaJlapblH YJTUIEY JKOHE COMKECTEHAIpY»,
T.0. 3epTXaHanap KkaHapThIIIbI.

WMHCcTUTYyT OAacHIBUIBIFBI 3aMaH TajlalTapblHa >kayan Oepy, OKY OpHBIHBIH Odocekere
KaOUIeTTUIrH KyIIeHTy, OutiM Oepy camachlH apTThIpy MakcaTblHAA 3aMaHayH TEXHUKAaJbIK
aOJIPIKTap MEH TEXHOJIOTUSJIAP/Ibl OKY MPOIIECIHE EHT13y 1€ Kap>KbIHbI YHEMJIEME.

2008/2009 oKy *XbUIBI MHCTUTYT KOMMYTATOpJap HETI31HJE€ MYJbTHUCEPBUCTIK JKENIiIep
Kypy yuiH 4 433 508 Tr. xabneiktap kuHakTamackiH, Cisco oky opraibirbiHa 2 490 164 Tr.
JKENUTIK KaOABIKTapAbl caThill aiabl. MyHBIH chIpThiHAa KyHBI 3 750 000 Tr. xommaHOambl
6arnapnamainap naketimeH «PETOM-51» OarnapnaMaiblK-TeXHUKAIBIK OJIIIEYIN KEIIeH1 CaThII
QJIBIH/IBL.

2009/2010 oxy kbpuUTbl «JKOHOMHKA, OHIIPICTI YHBIMAACTBIPY JKOHE Oackapy»
kadenpaceinga «1C: Ilpenmpusitue 8.1» OarmapiaManblK ©HIMI OKy MpOIECiHE EHTi3UIIL.
bitipTyni «OHEpKACINTIK JKbUIy SHEpreTHKachl»  KadeapacblHAa AMIUIOMIBIK >kob0ajmapia
CHVAC xone LabVIEW 6arnapnamansIk kacakTama KOJIaHBUIIBI.

WHCTUTYTTa OKY MPOLIECIH OKY-9AICTEMENIK KaFblHAH KaMTaMachl3 €Tyre epeKile MoH
Oepinai. AnrambsiHaa KbUl caiibiH 170-TaH acTaM 9MiCTEeMENiK HyCKayjap >KapbIK Kepim, >KbUl
OTKEH CailbIH OJIap/IbIH caHbl apTa TycTi. Macenen, uHCTUTYTTHIH 110 kypamsbl 2001 xpuibr 386
Oacna Tabax oicTeMeNiK HyCKayJIbIKTap AaibiHAaraH [4].

3-kecrte
AxBMU ITOK paiibinaaran oKy-daicTeMesik Kypajagapsl (0.1.)
Ne | 2002x. | 2003x. | 2004x. | 2005x. 2006:x. 2007x. 2008x. 2009x.
587 614,3 737,7 928 1110,3 1538,4 1319,4 1447,0
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Kecte manimerrepinen 2001 xputel naiipinganran 386 6acna tadakteiH 2009 sxbutbl 1447,0 6.1.
Kypam, 3,5 ecere AciiiH oCKeHiH 0alikay KMbIH eMec.

HNuctutyT 6actblibirbl [IOK-ThIH eHOCKTEpiH pecnyOiuKaHbIH 0acKa OKY OpPBIHIApbl MEH
yiipiMaapbiHa yebiHbin, HoTHKecinae 2001/2002 oky sxbutbl 1 572 mgaHa OKy Kypajizapbl MEH
HYCKayJIBIKTap CaThIl aJIbIHJBI [S].

4-xecte
ADxBU I1OK najiibiHgaraH oKy-dicTemMel ik Kypajaapabl 6acKka OKy OpbIHAAPbI
MeH YHBIMIAPABbIH CATHIN aJ1y KopceTKili (1ana)

Ne 2006/2007 2007/2008 2008/2009 2009/2010

2 265 2098 5762 6 997

Kecte MomiMerTepi HMHCTUTYT HpoQeccop-OKbITYIIBUIAD Kypambl JadblHIaraH OKY-
omicTeMeNIiK KypaijapFa CYpPaHbBICTBIH KOFapbl OosranabIFbH Kopcerenai. 2001/2002 oKy sKbUTBI
catbin anbiaFad 1 572 nana, 2009/2010 oxy »xbuiel 6 997-H1 Kypar, 3,5 ecere eiiiH ©CKeH.

1990-xpuTnapaeiH OachIHIA KOJIFA alblHFAH Ka3akK TUTIH JaMbITy OaFaapiaMachiH Ky3ere
achIpy SKOJIBIHJAFbI IIapanap AJIMaThl 3HEpPreTHKa >kKoHe OalaHblc WHCTUTYTHIHIA Ja 63
KaIFachlH TanThl. Anramksl 1997/1998 oKy XKbUTI HHCTUTYTTa 5 MaMaHJABIK OOWBIHIIA Ka3ak
Oemimaepi xyMbIc kacanbl. OmapasiH Katapeinga 2102 - «OnekTp 3HepreTuka xyitenepi skoHe
xemigiepi», 2201 - «Kpury amextp cranmusuiaps», 3603 - «TeXHOIOTHUSIBIK TPOIECTEp MEH
OHJIpICTI  aBTOMATTaHABIPY», 3503 - «OHepkocinTIK JNeKTpoHHKa» koHe 3801-
«ABTOMATTaH/AbIPbUIFAH JIEKTP OallIaHbIChl» MaMaHAbIKTapbl 0ap. Onaparbl CTYAEHTTEP CaHbI
306 amamabl Kypaabl. Kazak timinzgeri kitanxana Kopsl 22 019-ra sxerti. Kazak TiniHzme kenemi
60 Oacra TabakThIK 20 OKYy Kypajbl, OKY-9JICTEMEIIK HYCKAYJBIKTAp JaWbIHIAIBII OacragaH
IIBIKTHI.

CryneHtrep apachlHAa Ka3ak TUTIHEH XKbUT CABIHFBI OTKI3UICTIH OMUMIIHAIaIap ASCTYpre
aliHaIbI.

«lc-Kara3mapblH Ka3zak TUTIHAE >KYpri3y» Jem arajfaH YII JEeHreIl KbICKa Mep3iM/Il
KypcTap YHbIMIACThIPBIIIbL.

WHCTUTYTTBIH IITATTHIK KECTECIH/E Ka3aK TII1 ayAapMallbUIapbIHBIH €Ki MITATTHIK O1pJiri
Oepiin, MHCTUTYTTBIH OapiblK OYMpBIKTAaphl Ka3zak *oHE OpbIC TUIAEpIHAE XKYprizijie 0acTabl.
WuctutyT Kazak tutiHgeri 11 «IxTapp» 6acy MalmHachlH caThIl anbll, 44 KOMIIBIOTEPIe Ka3ak
TUTIHJIET1 ApaiiBepiep OpHATBUIIBL.

WMHCTUTYTTBIH TiJ Typajbl 3aHJbl OPBIHAAY JKOJBIHIAFBI JKbUI CAHBIHFBI IIBIFBIHBI | MITH
TEHIeHi KypaJibl, OHbIH 50%-HaH acTaMbl HHCTUTYT KapKbICBIHAH OOJTiHIT OTRIp b [6; 7-8].

Xana KyppurFaH AJIMaThl SHEpPreTUKa j>KoHE OallaHbIC WHCTUTYTBIHBIH JKOFaphl OKY
OpHbIHA JEWIHT1 JalbIHABIK (AKYIbTETIHIH JKYMBICHI JKEKe TOKTAIyAbl KaXeT eTesl.
@axkynbTeTTIH HEri3ri MUCCHACHl AJIMaThl Kajachl MEH pecnyOiMka aliMaKTapblHBIH MEKTell,
JULEeNH KOHE KOJUIeKAEpIMEH OaillaHbIC OpHATHIN, AaKbUIBl JalbIHABIK  KypCTapblH
yiibIMaacTeIpyFa, xactapasl ADxkbY-ra okyra Tycyre maliblHAayFa HETi31esl.

1997/1998 oxy *bLIbl AIMaThl KQJIAChIHBIH YIII MEKTET-THLIeHiMeH OaillaHbIC OPHATBIIBI.
AnMartel KanachiHeIH Ne21 MexTen-nuieiii, AnMaThl OOJBICTHIK AapbIHIBI Oananapra apHajIFaH
MEKTeTl JKoHe «Apaii» KeKe MEHIIIK OKy-O0u1iM Oepy OpTalbIFbIHJa YHEPreTHKAIIBIK CHIHBIIITAp
ampUApl. MyHIarel 0acThl MaKcaT WHCTUTYT TEH MEKTeH-JUICHIIepiH e3apa OpPEeKeTTecTiri
apKbUIbl opTa OuTiM OepyAiH camachl MEH OKYUIBUIAPJABIH HHTEIUIEKTYaIIbIK JaMyblHA
BIKIIAJIACyFa HET13/Ie1I1.

MyHpaii xymbictap 63 HoTHxkenepin Oepai. 1998 xbuibl ADxBU-ra Anmateiabi Ne2 1
MeKTen-uieineH 12, Anmarsl OOJIBICTHIK JapbIHIBI OaajapFa apHaJiFaH MekTenTeH 11 jxoHe
«Apaii» j)xeke MEeHIIIK OKy-0171iM Oepy opTalbIFbIHAH 7 TYJEK OKyFa KaObUIJaH Ibl.

15




BecmHuk AAMamuHCKO20 yHuUsepcumema 3Hepaemuku u ceasu. Ne 4 (47) 2019

®dakynbTeT KaHbIHAH &, 6, 4, 3, 2 sxoHe | alyIbIK JaBIHIBIK KypCTapbl YHBIMAACTHIPBUIIBL.
Onpa martemaruka, Xumus, Qu3uka, ana Tl sxkoHe Kaszakcran PecrnyOnukachblHBIH TapuXbl
MIOHJIEpiHEH cabaKTap OTKI3LIdl.

QakynereT meTen, OHbH imiHae TMJ[ enaepiHiH a3aMaTTapblHBIH OiTiM  amybiHA
YKETEKIITIK €TTI.

1998/1999 oKy >KbUTBIHBIH OachblHOAa WHCTHTYTTa 49 mieren asamarbel OUTIM ajca, >KbUI
coHpiHna S1-mi kypampl. Omnapneiy 27-1 Toxkikcran PecnyOnukacel, 10-p1 ©O30ekcTaH
Pecniy6nukacel, 5-eyi Keipreizcran PecmyOnukacsl, 4-eyi MOHFOIMSIIAH JKoHE S5-€yi YHAICTaH,
Typkus, Mapokko, [Tanectuna, Keitait asamartapsr 60m1as1 [6; 10-11].

5-kecre
AIJxBU-ga OiiiM ajnraH meres cTyieHTTepi

1999 | 2000/ | 2001/ | 2002/ | 2003 | 2004 | 2005 | 2006 | 2007/ | 2008 | 2009
/ 2001 | 2002 | 2003 / / / / 2008 / /
2000 2004 | 2005 | 2006 | 2007 2009 | 2010

Kammsr | 81 85 101 89 84 79 73 54 59 52 51
CaHbl

Kecre momimerrepi ADxBU-narpl Ou1iM amymibl MIETENAIK CTYIACHTTEPAIH JKbUT OTKEH
caifbIH a3asi TYCKEHiH Oaiikatazipl. MyHbIH OipHemie cebentepi O0omybl MymMkin. Mocenen, TM/I
eJIIePIHACT] QJIEYMETTIK-DKOHOMUKAJIBIK JKaFJai/IblH peTTeiyl, TEeXHHUKAJIbIK MaMaHJbIKTap
MaHBI3bIHBIH KYIICI01 ce0enTi jXaHa TEXHUKAIBIK MKOFAphl OKY OPBIHIAPBIHBIH AalIbUIYHI,
TEXHUKAJIBIK MaMaH/bIKTapFa 06JIiHETIH MEMJIEKETTIK IT'PaHTTap CaHbIHbIH apTyhl, T.0.

XKacrap MeH Mekren, KoJule/pK TyJektepiH ADxbU-ra okyra tapry makcareiza 1999
KBUIJIBIH KaHTapbIHJ1a MAPKETHUHT JKOHE Koci0u OarbIT-0arnap 6epy OpTasiblfbl KYpPbLIIbIL.

AJNMaTel HEpreTHKa XoHE OaillaHbIC MHCTUTYTBHIHBIH KYHZICNIKTI ©MipiHJe OYpPBIHFBI
AJMaThl SHEpreTuKa MHCTUTYTHI TapUXBIHJA OPbIH ajfaH Uri Oactamaiap MeH ic-lapanapablH
©3 JKAIFachlH TallKaHbIH aiiTa KeTkeH >keH. ConapnapiH Oipl MHCTUTYT KbI3METKEpPJIEPIiH
QNeyMeTTIK Kopray Maceneci. 1990-kbngapAaplH  eKiHINI JKapTHICBIHAA Ja eNaeri KUbIH
QJICYMETTIK-DKOHOMUKAJIBIK JKaFfaail Tysene Koimazael. CoraH KapamacTaH Wri ic-lmapajiap o3
ca0aKTaCTBIFbIH JKOFAJNTKAH JKOK. VHCTUTYTTBIH OapiblK KbI3METKEpJepiHe aKbUIbl E€HOEeK
JeMallpIcTapbl ©3 YyaKbIThIHAA Oeplain OTbIpAbl. Jlemanbic yaKbITBIHAaH KaWTKaH OapiibIK
KbI3METKepJIepre aybll UIapyallbUIbIK OHIMJEpiH caTbil ajy YIIiH MaTepHalbIK KeMeK
KOpCETLIAI.

Anramkel 1997/1998 oKy >XKbUIBI MHCTUTYT OKIMIIUIAITT TapamblHaH 352 MBIH TEHTE,
KOCiMo/1aK TaparbiHaH 242 MbIH TEHIe KOJIeMIHe MaTepHAIIIBIK KOMEK OOTiH/Il.

NHCcTUTYTTHIH 49 KBI3METKEpiHE 3USHABI €HOCK JKaFaainapsl yiin 6%-nan 12%-ra neiinri
KeJIeM/I€ HeT13T1 kKaJlaKblIapblHA YCTEME TOJICHII OThIP/IbI.

1998 sxbuinbiH 1 KbIpKYHEriHEH WHCTHUTYT KBhI3METKEpIIEpiHIH >KajdakbplIapblHA >KEKe
yCTeMaKbl OeNTiIeH .

WMHCTUTYT CTyZIEHTTEepl MEH OKBITYIIBLIAPBIHBIH ©3apa KapbIM-KaThIHACBIHAA KEJIEHCI3
KaFIaimapapl OONIBIpMay JKOHE OKBITYIIBUIAP KYMBICBIHBIH CallachlH KOTEPY MaKCaTBIHAA Op
cemecTp COHbIHAa «OKBITYIIBIIAP CTYACHTTEP KO3IMEH» aTThl CTYJCHTTEP apachlHIa cayaaHaMa
KYprizy >KoiFa KoWbuLIbl. by KyH1 OyriHre aAeiiH KajlFacblH Tayblll Kejle >KaTKaH Wuri
mapanapzsiy Oipi.

2006/2007 oKy KbUIBI HHCTUTYT KbI3METKEpJIEpIHIH MKAJIaKbIChl MEH oJeyMETTIK
XKeHUIIKTepi opTa ecenreH anranna 10,5%-nan 13%-ra aeifid ocTi.

MyHpait oneyMeTTiK KoJIJayFa HHCTUTYT CTYAEHTTEPI Jie he OOJIIbI.
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Kbl ©TKEeH callblH MHCTHTYTTBIH JKYMBICBIH JKETIIAIPY, OHBIH Odocekere KaOUIeTTLIIriH
apTTBIPYy, HETI3r1 TYTHIHYIIBUIAPBIMBI3 - OUTIM alyIIbUIap/blH KOHUIIHEH IIBIFY MaKcaThIHIA
MHCTUTYT OacIUbUIBIFBI KalllaH/la ©31HIH >KaHAIIbul OacTamaliapblHaH aifHbIFaH *KoK. Conapabiy
6ipi 2007/2008 oKy >bLIbl MHCTUTYT KaOBIpFachlHAA Maiiga OoiFaH mpobiemManap/sl >Kemel
HIelly MakcaTblHAa HMHCTUTYTTHIH 1IIKI caiTbiHaa «/HCTUTYT OacuIbLIbIFBIHA Ke3-KEJIreH
CYparbIHbI3/Ibl KOMBIHBI3!» JlereH napakiaHblH ambutybl eai. 2007 KbUABIH KbIpKYieri MeH
2008 >KbUTIBIH MayCBhIMBI apalibIFbIHAA 90-HaH acTaM CypakK KOHBUIBIIN, kayaObl Oepiyie/i.

FoutbiMu-3eprTey JKYMBICTaphl KalllaH Ja HMHCTUTYT YOKBIMBI KBI3SMETIHIH MaHBI3JIbI
Kypamzac 6e:iri O0IbII KeJ/i.

WuctuTyTTa %)aHa 0ackiM OarbITTap OOMBIHINA FRUIBIMH MEKTEI HETi3[epiH KajlayFa KOHLI
6eminmi. Onapabiy 6ipi pexrop F.OK. JloykeeB sxereminik eTkeH Kazakctan PecnyOnukachiHaarsl
AIIEKTP SHEPTHSICHI HAPBIFBIH KAJIBINTACTHIPY MpodiieManapsl sxaHe npodeccop A.B. BonoToBThIH
YKETEKIIUTITIMEH BUHAPOTOPIIBIK JKeJI 3JIEKTP CTaHIUSIIApbIH JaiibiHaay OOJIIbI.

MyparaT KyXKaTTapblHbIH JEpEKTepiH 3epieniey OapbIChIHAA HMHCTUTYTTHIH FBUIBIMH
JKYMBICBIHBIH OaFbITTaphbl, FBUIBIMU-3€PTTEY JKOHE KOJJaHOANbl >KYMBICTApbl, FalIbIMAAPIbIH
opacaH 30p aBTOPJIBIK JKOHE HWHHOBANMSIBIK KBI3METTEPI Typallbl OKY OPHBIHBIH JKBUIIBIK
ecenTepine K3 KeTKi3mik [7].

ADxBU ranmeiMmapbl MeH KbI3MeTKepiepi kbl caiibin KP Kapksl MuHUCTpIIriHiH
KeneHaiKk Oakputay komuteTi, KP DkoHOMMKa koHE OHOKETTIK Kocmapiay MUHHUCTPJIITIHIH,
«Kazakcran Tewmip »xoib» YATTHIK KOMIIAHUACHIHBIH, «MHTepra3z. Oprtamsik Asus» AK,
«Anmarsl snektp cranuusiapbe» AK, «bankam XKOC»AK, «Kasmynaiiraz» AK, «ATteipay
xapeik» AK, «Kazakremekom» AK, T.0. XKypri3sreH KOHKypCTapra KaTBIHACHII TPAaHTTAp MEH
TeHJepJepPiH YThIM /bl

2000 xpUTIAPIBIH OPTACBIHAA-aK WHCTUTYT FayibiMiaapbl Eypona OmarblHBIH TpaHTTaphl
«TBunbacy, «/Ixeiixyn» 6araapiamanapbl OOUBIHINA KYMBIC KACAIbI.

2008 xbutbl ADBU «JHepreTuka >koHE TYpakThl JaMy cajacblHIa HWHXKEHEpJep MEH
SKOHOMHMCTEp YIIIH MarucTpiik 6araapnamanap» aen araiareii TEMPUS sxo0ackiHa KaThICTHI.

2009/2010 oKy >KbUTbl MHCTUTYT FaJbIMJIapbl MEH KbI3METKEpJiepl KaThIHACKAH MAaHbI3/IbI
FBUIBIMU IIapajap KaTtapbel ©Te ayKbIMIbI opi KoMakThl. OnmapaslH KaTapbiHaa YHIicTaH, Peceit
Oenepanusicel, Yexus, ['epmanus, Utanus, Ounnsuaaus, Opannus, YHaicran, O30ekcTaH,T.0.
Oap.

AnFamkpl KyHAEpAEH-aK AJIMaThl JHEpreTuka >koHe OalljaHbIC HHCTUTYTHl e3apa
KeTiciMep asiChIH/a XaIbIKAPAIbIK BIHTHIMAKTACTHIKTHI KYIIEHTE TYCTI.

1997  xbuipblH 15 miingecinge Maockey  SHEpreTHKaiblK — MHCTUTYTHIMEH
AIFAIIKBIBIHTBIMAKTACTBIK KelNiciM jkacanFaH efi. On KemiCiMHIH HeTi3T1 MakcaThl Kadeapanap
MeH (akyIbTETTEp apachIHIAFbl ©3apa JOCTHIK TEeH TaXKIpuOe anmacyra Herizaenal. Keiin
MyHJal kemicimaep ¥IbIOpuTaHUSHBIH CayTreMIITOH YHUBEPCUTETIHIH a3aMaTThIK WHKUPHUHT
)koHe Kopmaran oprtadsl Kopray (KOK) Oemimi, Toxikctan PecmyOnukacer OaiiaHbIC
MUHUCTpAIri, ©OOy Palixan bepyaun atbiHgarbl TallKeHT MEMIIEKETTIK TEXHUKAIBIK
yauBepcuteTi, Kanudpopuus yHusepcureti,, TOMCK NOIUTEXHUKAIBIK yHUBEepcUTeT, «FANS»
AK (Yexus, Ilpara), Mockeyain KoprnopaTuBTi sHepreTukaiblK yHHUBepcuTeTi, [lonbliaHbiH
Wroclaw University of Technology, TomMck mnonuTexHuUKanblK yHUBepcUTeTi, CroBeHUs
Pecniyonukaceiabiy «Vckpaten» dpupmacsl, Microsoft xansiKapaiablK KOPIOPAHSICH (OPTaIbIFbI
Wpnannusna), benapyck pecrydnukaceiHbiH «KOFaphl MEMIIEKETTIK OaliJIaHBIC KOJIIEHK1» O11iM
6epy Mmekemeci, Bunbnay kanaceiamarsl (I'epmanust) KonganOanbl FeUIBIMAAD YHUBEPCHUTETI,
T.0. ©3apa KeniciMIep xKacabl.

2010 xpuigelH 1 mjgecinae «AJIMaThl SHEPreTHKa J>KoHe OailaHblC HMHCTHTYTHI»
KoMMepusIbIK eMec AK «AnMartel sHEpreTrKa jkoHe 0alIaHbIC YHUBEPCUTET» KOMMEPIIUSIIBIK
emec AK (MemuiekeTTik Kaifta Tipkeny Typanbsl kyaniri Ne 56023-1910-A0. 01.07.2010 x.)
MapTebeciHe re O0JIIbI.
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YHauBepcuter Mapredecinin Oepinyi ADxBY-npiH pecnyOinka >KOFapbl OKY OpBIHIApHI
apachIHJIaFbl OefieNi MEH poJTiH OYPBIHFBIIAH J1a apTThIpa TYCTI.

ADxbY-ne OuriM anmyra HUeT OUIMIPYIILJIEp CaHBI JKbUI callblH apTa TycTi. Erep
2009/2010 oky xbuibl cryaenTTep KoHTHHTeHTI 4 934-T1i Kypaca, 2010/2011 oky xbutbl — 5 243,
2011/2012 oky xbuel — 5 378, 2012/2013 oky xbutbl — 5 489-ke xerri [§].

2010/2011 oKy >KBUTBIHBIH aWTyJbl OKHUFACBIHBIH Oipi - Kypbuibichl 2006/2007 OKYy >KbUIBI
OactanraH >kaimbl kejemi 7 164 m.m xkaHa OKy FUMpAThl MEH CIOPT KEHICHIHIH KYpPbUIBICHI
asKTaJbIN Mmalgananyra Oepinai. MHCTUTYT KbI3METKepJiepi MEH CTYIEHTTEpl YIIiH ayMarbl 36
HIApIIbL.M. METUIIUHAIBIK KbI3MET KOPCETY MYHKTI alllbUI/IbI.

2006  xkpUIOBIH  Ka3aHbIHIA ©TKeH Kaszakcran Xankel AccamOmescbiHblH X1
kypeuiTaiibiaa Enbacer H.O.Hazap6aeB «Y1n TyFeIpbI TUT» Typasibl )KOOAHBI KOTEPreH e/Ii.
EniMi3niH  angplHFBI  KaTapibl JKOFaphl OKY OpPBIHAApBl aFbUIIBIH  TUTIHIE OiiM  Oepy
OarapiamaliapblH jKy3ere acbipa 6acTabl.

2013/2014 oxy >KbUIbI YHUBEPCUTETTIH KYH/i3T1 06JIMIH/E €Ki MaMaH IbIK

5B071900 PannorexHuka, 35IeKTpOHUKA KOHE TeJeKOMMYyHUKanus xoHe 5B071800

DJEKTp dHEPreTUKAChl MaMaH IBIKTapbl OOMBIHIIA TOKIPHOE TYpIHIE €Ki TONTAa aFbUIIIBIH
Tinigae 6imim Gepy OacTanbl.

CryneHntrep OapiblK MOHIEP OOWBIHINA CHIIA0YC, KYMBIC OaraapiiaMaiapbl,diCTEMEIiK
Kypajgap, TYpil KOChIMIIA MaTepuaijap MEH TarcblpMmalap, aFbUINIbIH TITiHE ayJapbuiFaH
OKYJIBIKTap MEH OJapbIH JIEKTPOHIBI HYCKaTapbIHAH 06JICK MICTEIIIK aBTOPIAP/IbIH aFbLIIIIBIH
TUTIHAET] TYMHYCKA OKYJBIKTapbIMEH KaMTamachl3 eTinai. bys skayanTsl mapara mpodeccop
C.B.Ko3noB xerekmimik erken «ller tingepi» kadenpaceiHbiH npodeccop-oKbITyIIbLIap
kypambl byxuna C.b., Cepreesa JI.J1., Kadaymiesa JI.JK.,1.6. Gencenni Typae KaToicThl [9].

FruipiMu-3epTTey KYMBICTAphl YHHBEPCUTET FAIBIMIAPHl MCH KBI3METKEPJICPIHIH JKYMBIC
OarbpITTapbIHBIH Kypamaac Oeiri 6omnbin kKana 6epzi. 2010/2011 xone 2013/2014 oky >kbuigapbl
apaNBIFBIHIAFEl  FBUIBIMH-3EPTTCY  JKYMBICTapbl  OaFbITTaphl ~ OOWBIHINIA  OpBIHJATIFaH
JKYMBICTAPIbIH JKaJIIIbl KOJIEMIH TOMEH/IET1 KecTeieH kepemis [10]:

7-xecte
Yuusepcurer [IOK-ThIH FRUIBIMU-3€pTTEY KYMBICTAPBI OaFbITTAPHI OHBIHIIA
OPBIHJIAFAH ’KYMBICTAPBIHBIH 7KaJIIbI KOJIeMi

OKY *blNbl HKYMbIC KYHbI (MbIH TEHre)
2010/2011 121360,0
2011/2012 409883,6
2012/2013 541700,0
2013/2014 392246,0

YHUBEPCUTET FAJIBIMAAPBIHBIH FHUIBIMH >KapUSUIAHBIMAAPBIHBIH KOJIEMI MEH OJIap/blH
PEUTHHT KOpCETKIll Jie KblJT 6TKEeH caifblH apTa TycTi. 2010 xbutbl - 473 Makana, oxapabH 61-1
JKaKbIH jkoHE anbic merense, 2011 xputbl- 5 Monorpadus, 301 makana, onapasiH 17-1 merene,
3-eyl uMnakTt-akropsl 6ap GaceuibiMaap, 2012 xbiasl - 7 MoHorpadus, 503 makana, onapabiH
5-eyl Web of Science >xone Scopus 6a3anapeiaga, 2013 xbutel — 7- MoHOTpadusi, 765 0ackuIbIM,
onmapablH  217-1 merenge, 5-eyi ummakT-¢akTopsl Oap OacwsuibiMaap koHe 19-v1 Elsevier,
Scopus, Springer akmapaTThIK Oa3ajapblH/Ia OPHATIACTHI.

2010/2014 xpungap apanblFbIH/Ia YHUBEPCUTET FalbIMAAPHI, KbI3METKEpJepl MEHCTYIE€HT-
MarucTpaHTTapbl pecnyOnukanslk sxkoHe Pecelt ®enepaumsicel, AKI, Manaitzus, Typkus,
benapycs, I'epmanus, Utanus, @pannus, Asctpus, bonrapus, Yuaicran, @unnsaaus, Benrpus,
Kprraii, Kpiprei3cran, ©30eKkcTaHia ©TKEH XalbIKapalblK FBUIBIMH KOH(epeHIus, (opyM,
CUMIIO3UYM, CEMHUHAp, JOHIeJeK CTOJIJapFa KAaThIHACTBI, FBUIBIMH JKOHE OKY-9/lICTEMEINiK
TaFbUIBIMJaMaJIaH OTTi.
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ADxBY  crymeHTTepi  MEH  MAarucCTpPaHTTapbl  YHUBEPCUTETTIH  XaJIbIKAPaJIbIK
OailmaHpICTAphl ASACHIHAA 63 OUTIMAEPIH IICTENIIK YHHUBEPCUTETTEP/IC TOJBIKTHIPHII, FHUIBIMU
TaFbUTBIMIAMA/IaH 6Ty MYMKIHITIHE e OOJIbI.

2014 xpAbIH ©3iHAe anFamKel 99 MarucTpaHT IIETENAiH XKOFapbhl OKY OpBIHAAPHl MEH
KOCIMOPBIH, FBUIBIMU MEKEMEJIEpiHJIe FhUIBIMH TarbUIbIMIaMaaaH oTTi: OnaplblH KaTapblHIA
bepmunrem ynuBepcuteri (¥npiOputanusi), bepnuH TexHUKanbIK yHHBepcuTeTi, JIr0OmuH
nosmtexHukanblk ~ yHuBepcuteri  (Ilompma), XK. A.bonu-bpyesuu ar. Cankt-IletepOypr
MeMIIeKeTTiK TenekomMMmyHuKanusiap yHuBepcureTi, B.J.YapsaoB at. Canxt-IlerepOypr
MEMJIEKETTIK 3JIEKTPOTEXHHKAa yHHBepcutTeTi, EpeBan GailiaHbIC FBUIBIMU-3€PTTEY MHCTUTYTHI,
T.0. Oap.

[lerenain >xorapel OUTIM Oepy >KyHeciHIe CBIPTKBI «KamKopiibl» keHecTep (Trustee)
KyYMBIC icTeiii. Onap oKy OpBIHIAPBIHBIH OLTIM Oepy casicaThIH JKy3ere achipyFa OelICeH Il Type
Katbicaspl. KeHecTep »KYMBICBI OKY JKOCMapiiapbl, YHUBEPCUTETKE OKYyFa KaObuigay, 3epTrey
O6armapnamanapsl, [IOK OimiMiH KeTinaipy, OKy FUMapaTTapblH JXOHJICYACH OTKi3y, Oai
KiTarxaHa KOpbl, 3aMaHayd Kypal-KaOIblK, TEXHHKA, TEXHOJOTHsUIApAbl €Hri3y, T.0. Typdi
acriektiniepai xkamtuasl. Macenen, AKII ynuBepcuterTepi KamKopuibLiapbiHbIH 70%-b1 coit
yHuBepcuTeTTiH  TynekTepi OonraH. Tinti  AKII-TbIH  JKekelereH yHHBEPCUTETTEpI
KaMKOpPIIBUIAPHl TEK aMEPUKAH/ABIK €MeC, oJieM OOWBIHIIA €H Y3MIK CTYIEHTTEpAl >KUHAY
MakcaThIHJIa OakanaBp JISpEKeCIH any VIIH apHalbl MISKipTakbUiap TaraibiHaaiael. Cebeli,
KaMKOPUIBUTAPABIH TYIKI MakcaThl OKY OPHBIH OJI€MHIH €H TaHbIMaJ, Y3[iK YHHBEPCHTETTEpi
KaTapblHaH KepceTyre HerizaenreH. MoceneH, bocToH yHUBEpCUTETIHIH KaMKOPIIbLIAPHI KbIJT
caifein Trustee Scholars Oarmapiamacer OoiibiHmIa onmemHiH 20 €H Y3IIK CTYACHTIH OKyFa
KaOpuam, Oenriai Oip TamanTapabl TOJNBIK OpBIHIAFaH JKaFgaiiia TeOPT JKbUI OOMBI OCHI
HIOKIpTaKbIMEH KaMTaMachi3 etei exeH [11].

KP Bxt'M Komnerusceiabig 2008 sxpuinbig 9 sxenokcanbingarsl Ne 4-1 «biim 6epy xoHe
FBUIBIM CaJIaChIHIAFbl pedopmaiap KOCIapBIHBIH K00ackl Typaibl» bylipsireiHa coiikec 2009
*)buiabiH 27 kKaHtapeiaaa ADxbBY FeutbiMu Kenecinig Llemimi (Ne 4) men 2009 xpuiasie 20
aKMaHbIHAAFbl peKTopiablH bylipbirsl (Ne 26) HeriziHae YHHMBEPCUTETTIH MaTepHUaAbIK-
TEXHHUKANBIK 0a3achlH KYIIEWTY, OKY OpPHBIHBIH FBUIBIMU OJICYETIH KOTEPY, KOCIOPHIHHBIH
FBUIBIMHU-TIPAKTUKANIBIK ~ MOCEJIeNepiH  IIenry, yprmaK OallaHbICHIHBIH  Ca0aKTacTHIFbIH
KaJBIITACTBIPY, MYKTaX CTYIEHTTEpIl ONEyMETTIK KOpFay, >Kac MaMaHAapAbl >KYMBICKA
OpHAJIACTHIpy/la KOMEK KOpCeTy MakcaThiHAa AJIMaThl DSHEpreThKa JKoHe OaiinaHbic
YHUBEPCUTETIHIH  KaMKOPUIBI-TYJIEKTEPIHIH AcconManuschl  KYPBULABL.  ACCOIMAIIUSIHBI
KamKopbI-TyiekTep Keneci 6ackapsr [12].

2009/2010 oxy >KbUIBIHBIH >KOcmapblHa colikec KeHec €3 KYMBICBIH OacTam KeTTi.
KamkopmibI-TynekTep AcconuanuschlH Kypyldarbl 0acTbl MIHJETTIH OIlpi KOMEKKE MYKTax
CTYJIEHTTEpre KOMEK KOIBIH CO3Yy €/i. ATaJMBIII OKYy >KbUIbI MHCTHTYTTa  aTa-aHachIHAaH
albIpbUTFaH, KOMEKKe 39py 22 cryaeHT oumim anabl. Con cebenti Kenec ADxbU-abiH TynekTepi
JKYMBIC ICTEUTIH KOCIMOpBIHIAp MEH YilbIMaapra, AcCCOIMAIMSHBIH KaTapAarbl MyIIeJepiHe,
WHCTUTYT KbI3METKEPJIEPIHE CTYACHTTEPAl KOJIayFa, KOMEK KopceTyre makepabl. KaMKopibi-
tynekrep Kenecinin mymeci «Ateipay XKapeik» AK nupextopnap Kenecinin Teparacsr O.T.
KapmerenoBtiH apanacysiMen «bateicmonTaskcnerctpoii» JXKIIC 1 200 000 teHre 6ei.

OcpbiHail keMekTi «Zhersu» kopmnapanusicbiHbH Oemimineci — «batbic Tpanzu» XIIC
(bac mupextopsr MckakoB A.K., 1978x. ADU snextp sHepreTukachl (akyJIbTETiHIH TYJIET1)
360 000 TeHre KoNIEeMiH/IE KOPCETTI, T.0.

YHUBEPCUTETTIH KOJ JKETKI3T€H >KETICTIKTEpl MEH epeH eHOeriHiH Hotmxkenepine 2014
JKBUTBI JKYPTi3UIreH YATTHIK KoHE XallbIKapalblK JIEHTeHIeri PeUTHHT KOPCETKIITepl Ioieln
oomaner [13].
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2014 xpuigeiH 31 KasaHbl AJMaThl SHEPreTHKA >KoHE OailaHbIC YHHBEPCUTETI YIIiH
Kapajbl KyH Oosiibpl. KeHeTTeH KenreH axkalql yHUBEPCUTET Y)KbIMbIH bacuibicbiHaH, FanbiMHaH,
Tynranan albIp/bI.
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PEKTOPT. K. JAYKEEB:
OT AIMATUHCKOI'O HHCTUTYTA DHEPIT'ETUKH U CBA3HU
10 AIMATHHCKOI'O YHUBEPCUTETA DHEPI'ETUKU U CBA3U
(3 mas 1997-31 oxta6ps 2014 rr.)

C. X. baiignabauna’, b. 7K. Kadaymes

Hexommepueckoe akimoHepHOe 00IIeCTBO «AJIMAaTUHCKUN YHUBEPCUTET SHEPTETUKHU U CBSI3U
umenu ['ymapb6eka [laykeeBay, r. Anmarsl, Kazaxcran

Annomayua. B craThe paccMaTpUBaeTCS WCTOPHUS CTAHOBJIEHHUS WM PAa3BUTHSI AJIMATHHCKOTO
YHHUBEPCUTETA SHEPTETHKH U CBSI3H B TOABI MpaBiieHus ero nepsoro pexropa ['. XK. Haykeesa (3 mas 1997
-31 okts0ps 2014 rr.)MeTtomonorus aHaIM3a OCHOBaHA HAa M3YUYCHUH U aHAJIM3€ apXMBHBIX MAaTEpUAIOB
AJIMAaTHHCKOTO HWHCTUTyTa SHepreTukd u cBs3u (1996-2009rr.) u  AJIMATMHCKOTO YHHUBEPCHTETA
srepretuku u cBs3u (2010-2014 rr.).
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IIo MHeHHIO aBTOPOB, 3a roAsl npasieHus pexropa I'. XK. JlaykeeBa AIMaTUHCKUNA YHUBEPCUTET
SHEPTreTUKHU U CBSI3U YBEPEHHO U MOCTYMATEIbHO PA3BUBAJICS, COXpaHAA JIYyUIINe TPAAUIMHU U ECHHOCTH
AnpMa-MaTepa Ka3aXxCTaHCKOW IHEPTOCHCTEMBI U TEIIEOMMYHHUKAITHH.

AHanm3 apXuBHBIX JOKyMEeHTOB AYDC MOKa3pIBalOT, YTO 3a 17 JeT mpaBieHHs BBLIAOIIUNAMCS
pyKoBoauTeNeM, yueHbIM U neaaroromM kak I'.JK. JlaykeeB opraHu30BaHHBIN, CIUIOYEHHBIM M aKTUBHBIN
KOJUIEKTUB AJIbMa-MaTepa CMOT JOOUTHCS JIYUIIETr0 pe3yJibTaTa B PSUTUHTE JIyUIINX TEXHUISCKUX BY30B
CTpaHBI.

Knroueeswle cnoea. AMMaTUHCKHI YHUBEPCUTET PHEPTETUKU U CBS3U,aKaJCMUUECKasi MOOWIBHOCTD,
Bonouckuii mporecc, Hayka, TPEXs3bIYHOE 00pa30BaHUE, aKaICMHUUCCKUN PEHTHHT.

THE RECTOR G. Zh. DAUKEEV:

FROM THE ALMATY INSTITUTE OF POWER ENGINEERING AND
TELECOMMUNICATIONS TO THE ALMATY UNIVERSITY OF POWER
ENGINEERING AND TELECOMMUNICATIONS
(May 3, 1997- October 31, 2014)

S. H. Baidildina', B. Zh. Kabdushev

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power Engineering
and Telecommunications”, Almaty, Kazakhstan

Abstract. This article the history of the formation and development of the Almaty University of
Power Engineering and Telecommunications during the reign of its thefirst rector G. Zh. Daukeev (May
3, 1997 - October 31, 2014) considered.The methodology of the analysis is based on the study and
analysis of the archival materials of the Almaty Institute of Power Engineering and Telecommunications
(1996-2009) and the Almaty University of Power Engineering and Telecommunications (2010-2014).
According to the authors, during the reign of the rector G.Zh.Daukeev, the Almaty University of Power
Engineering and Telecommunications has developed steadily and strongly, preserving the best traditions
and values of the Alma Mater of KazakhstanEnergy System and Telecommunications.

An analysis of the archival documents of AUPET shows that during the 17 years of the reign by the
leader G.Zh. Daukeev, the organized, united and active team of Alma Mater was able to achieve the best
results in the ranking of the best technical universities in the country.

Key words: Almaty University of Power Engineering and Telecommunications, academic mobility,
Bologna process, science, trilingual education, academic rating.
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TEINVIOOHEPTETUKA U TEIVIOTEXHOJIOI'UA

MPHTU 44.31.31

C. K. A6uabaunosa’, A. C. Kyzem6aeBa®

«Fymap6ex JloykeeB aTbIHAAaFbl AJIMaThl SHEPTETHKA JKOHE OailylaHbIC YHUBEPCUTETI»
KOMMEPIHSIIBIK €MEC aKIMOHEPIIIK KOFaMbl, AnMartsl K., Kazakcran
saule18kz@mail.ru*,aygul.kuzembaeva.95@mail.ru*

SQHEPI'UA TUIMAUIII'TH APTTBIPY MAKCATBIHJA K30 -2 AJIIC
KYMBICBIHBIH KOPCETKILITEPIH TAJIJIAY

Anoamna. K30-2 No§ kaHa DSHEPreTHKANbIK Ka3aHIBIFBIHBIH TEXHUKa-?)KOHOMMKAIBIK
KOPCETKIITEPiHIH SHEPTUS TUIMALIITIH apTTHIPY KOHE OTHIH-IHEPTETHKAIIBIK PECypCTap bl aijanaHyabl
SHEprusi YHEMJEYy MakcaThlHIa KaObUIJaHFaH MIapajapra TOYeIAUIri KapacTelpbuiabl. KepcerinreHn
MaKcaTKa eTy >KOHE Ka3aHIbIK >XKaOIbIFbIHBIH SHEPIUSUIBIK THIMII JKYMBICBIH JKY3€Te achlpy YIUiH
OPTYPJII XKYKTEME KE3iHIE Ka3aH IbIK arperaThl >KYMBICBIHBIH PEKIMIIK CUIIaTTaMalIapbl 3¢PTTEI.

Tipex ce30ep: eHEPKACi, KbUTY SHEPTEeTHKACKI, Ka3aHIbIK arperaTsl, JHEPTUs THIMILIIT1, SHEpIUs
TYTBIHY.

Kazakcran PecryOnukachlHBIH OTHIH-DHEPT€TUKAIBIK KelleHiH AaMbITyabIH 2030 KbLiFa
JeinTi Ty KbIppIMIamMachkiHa coiikec [1] Kaszakctan PecnyOnmMKachIHBIH 3KOHOMHKACHI YIIiH
JJIEKTpP KOHE KbUITYy JHEPreTHKAChl €peKIle MaHbI3Fa Ue, OMTKEH1 eNIH MEeTaJuIyprusi >KoHe
MYHAaii MEH Ta3 OHJIPy CHUSKTBl HETI3Ti cajajapbl >KOFapbl JHEPTUS CHIMBIMIBLIBIFBIMEH
cUnaTTanaabl.

Tuiciame, Ka3akcTtaHHBIH ayblp ©HEpKOCiOiHIH Oocekere KaOUISTTLNINT MEH XaJIbIKTHIH
eMip Cypy camachl Kem arJaiiia TYTHIHYIIbIIAP/Ibl KOJaiIbl 0aFaMeH CEeHIMJII KOHE Camalibl
SHEPTUSIMEH Ka0IbIKTayFa OalIaHbICTHI.

OJNeKTp »HepreTukacsl OOBEKTUIEPIHIH YJIeCiHe: TYpPaKTbl Ke3/AeplAeH aTMmocdepara
JacTayIIbl 3aTTap IbIH >KaJIbl IIBIFAPbIHABUIAPBIHBIH 43 — 45% - bI Kenenl, oJlapAblH YIITEH Oipl
Kyl IOBIFApBIHABUIAPBIH  Kypaiiapl. Meican peringe Kazakcranmarsl KeMip — JIEKTp
CTaHIMsIIAPBIHBIH Taiganbl opekeT koddduimenti (ITOK) oprama anranga 32%, anm anabIHFBI
Katapibl meT engepae — 42% KypalThIHBIH KepceTyre 601abl.

OCBI KYMBICTBIH MaKCaThl CTAHIMSIHBIH OCNTUICHTeH KyaThIH JKOHE OTBIH-DHEPTCTHKAIBIK
pecypcTapabl HaiiianaHyIslH SHEPTUs THIMAUTITIH apTThipy MakcaThiga Ne§ JXKD0-2 xaHanaH
OpHATBUIFAH DJHEPreTHUKAIBIK Ka3aHIBIFBIHBIH TEXHUKA -3KOHOMHUKAJIBIK KOPCETKIMITEePiH
anpikTay. KepceTinireH MakcaTka KOJ JKETKi3y YIIiH, aram alTKaH[a, YHEeprus TUIMIUTITIH
apTTHIPY >KOHIHJEr1 ic-Tmapanap OargapiiaMachlH ICKE achIpy YIIIH OPTYPIl KYKTEMe Ke3iHJIe
Ka3aH/BIK arperathl >KYMBICHIHBIH PEXIMIIK CHIIATTaMalapblH 3ephAeliey, COHAA-aK dJIEeKTP
YKOHE JKBUTY SHEPTUSCHIH OHIIPYTe KYMCATAThIH YJISCTIK IIBIFBIHIAPABI TOMEHICTY KO3/CIIe/I.

Anmatel XKDO-2 kypbutbickl 1974 xbutbl O6acTanFaH, OlpiHIN KE3EKTEri *O0OaJbIK KyaThl
240 mbIH KBT. ceficCMUKaIBIK KayilcI3aiK JACHTeWIH apTThIPy MaKcaThIHIA CTaHIUsA 12 meTrpre
tepenaerial. Cranuusaa 1980-1983 sxeuimaper anram per BK3  420-140-ceiicMukambik
opbIHaynarsl 0y eHiMawTiri 420t / car 7c¢ Ka3aHABIK arperartapsl naiinananyra oepinai -. BK3 -
420-140-7C Tarbl TopT Oy KazaHneirbl 1985-1989 sxbuimapbr JKDOO-2 KypbUIBICBIHBIH EKIHIII
Ke3erine eHri3iai [2].

CraHUUSHBIH OENT1IeHTeH KyaThl:

- anextp - 510 MBT;

- %bUTy - 1176 T'kan/car.
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K30 xoHaEHCAIMSUIIBIK peXiM/Ie KOCBIMIIA AJIEKTP SHEPTHACHIH OHIIPETIH JKbUTYy KecTeci
OOMBIHIIIA )KYMBIC 1CTEHII.

Kazipri yakpitra JKO0O-2 KazaHgapbl HETI31HEH YKOFAphl KYJIUTIKTI OTHIH KOCHACBIMEH,
ExibacTy3 keMipiH/e )KYMBIC iCTe .

AnMaThl OHIpIHJIE OHEPKACINTIK JKOHE OJICYMETTIK-TYPMBICTBIK CEKTOPJApAbIH KaiTa
KYPBUTYbIHA OAJIaHBICTHI JJIEKTP YKOHE JKBUTY SHEPTUSACHIH TYTHIHY OJIaH CAlbIH apThIN KEJeTi,
am OWI KbUTy DHEPreTUKAIBIK KOCIMOPBIHAAPABIH JKYMBICBIH JKCTUINIPYAl Tayan etenmi. by
warmaid 2015 sxputel XKDO-2-re tarbl Oip ExiGacTy3 kemipinae sxymbic kacaiitein E-420-13,8-
560 Oy Ka3aHbIH OpHATKaHFa JCHIH TaJlall eTTi.

ExiGacTy31bIK KOMIpAiH KYJAUTIT] )KOFaphl, COHBIMEH KaTap OHBIH KYpPaMbIH/A a30T OKCHU/I1
JKOHE KYKIPT OKCHIII CHSKTBI KaHy OHIMJIEPIHJIET1 3USHIbI 3aTTapIblH 6Te Kell Meuepi Oap.
Connpiktan ExibacTy3 KkeMipiH *ary MpOLECiHIH THIMAUIITIH apTThIPY >KOJIJaphl MEH 9IICTepiH
131ey e3ekTi Macene Oombim Tadbutambl. JKymbicra E-420-13,8-560 Oy Ka3aHIBIFBIHBIH OTTHIK
KaMepachIHa 9JIiCTeMEeH1 KoJany Herizinae [3-4] Exibacty3 KeMipiH *KaryJbIH SHEPreTUKAIIBIK
JKOHE DKOJIOTHSUIBIK CHUIMATTaMallapblH apTThIpy YCbiHbUIAABL. COHBIMEH KaTap JKYMbICTa
TEMIEPATYPATIBIK KOHE adPOJMHAMUKAIBIK PEKIMICPIIH KOMIPIIH KAHYBIHBIH TOJBIKTHIFBIHA
JKOHE 3USHBI 3aTTap/IbIH TY31TyiHE 9CEepiH aHBIKTAyAbl KO3CH/II.

Kazipri yakpeirra EkibacTy3 KeMmipiH MmaiijlalaHa OTBIPBIN Taija OOJIFaH KHBIHIBIKTAP
OHJIIPUIETIH KOMIp calachlHbIH HAalllapJiayblHbIH OENTUIEHIeH TYPakThl YpPHAICIMEH >KOHE
KOJIJAHBICTaFbl Oy TEHEpaTOPJBIK KOHABIPFBUIAPIBIH KAHAFATTAHFBICHI3 YHEPreTUKAIBIK
cunarraMmanapbiMeH OaiimaHbpICThl. ExiGacTy3 OTBHIHBIHA KOFapbl KYJIIUNK TOH, a30TTHIH KOl
MOJIIeperi KypamMbl JKOHE KYIIIH J>KOFapbl MEHIIIKTI S3JEKTp Keneprici, KalabIui epKiH
OKCUJIHIH a3 Kypambl, OHCBI3 KeMip JKaFy MpOLECiHAe KYKIPTTIH KOCBUIBICTaphl
OaitmanbIicialiipl. bysr ¢akropnap kaHy MPOIECIHIH TYPAKTHUIBIFBIHA, Ka0JBIK JKYMBICBIHBIH
CEHIMJILIITIHE KOHE KOpIIaFaH OpTaHbl KYKIPT JKoHE a30T OKCHITEPIMEH JIaCTaHyAaH KOprayra
BIKITAJT STIEHII.

Ocpnl xkarnaitnapasl eckepe oTbipbin, XKI0-n1a Exibacty3 keMipiH jkaFy YIIIH KaTThl KOX
HIBIFAPAThIH KaMepabl OTTHIKTaPMEH JKa0IbIKTalIFaH Ka3aHABIK arperaTTapbl KOJIaHbLUIa b,

Kazan E-420-13,8-560 (E-420-140-7C) GipbapabaHnbl, TaOUFH LUPKYJIALMACH Oap Tik-
CyKYOBIpHI, [1-Topi3/11 KOMIIOHOBKAcCHI Oap.

Kazannpik enmemepi: (Ka3aHAbIK arperaTbIHBIH 3aYBITTHIK €Ce0iHEH )

- HOMUHAaJIBI oHIMaiir - 420 T/ car

- OapabaHaarsl KbICKIM-159 krc / oM

- KbI3JBIpbUTFaH Oy KbICHIMBI-140 Kre / cm?

- KpI3FaH OyIbIH TeMmepaTypachi-560 °C

KazannpIlk ras mslrapMaiThiH, TyTac JOHEKEpJIEHTeH 3Kkpanaapaad, D = 60 mm KyObslpaan
80 MM KaamMMeH opbiHanFaH. OTTHIK Kesiemi 2660 M3, €CeMNTiK XbUTy KepHeyi- 103,51 KaIu/MC.

OTTBIKTBIH YCTIHJIE )KOHE KOJIJICHEH a3 *YpPICIHIE TOPT caThllaH TYPaThIH PaAHALMUSIIBIK -
KOHBEKTHUBTI Oy KbI3IBIPFHINI OpHanackaH. KpI3IbIpblFaH OyIbIH TEMIEPATypachlH PETTEy O3
KOHJICHCATBIH OYPKY apKbUIBI €Ki caThIIa XKY3€Te achIpbIIabl.

["a3mapabIH KO3FaIbIChl OOMBIHINIA KOHBEKTUBTI IIaXTaJia €KiHIII caThUIbI Cy dKOHOMak3epi,
eKIHIII caThUIbl KYOBIPIIBI aya KbI3IBIPFBILI, OIPIHII CaThUIBI CYy SKOHOMAai3epi, OIpIHII CaThUIbI
KYOBIPJIBI aya KbI3ABIPFBIII OPHATACKAH.

TyTiH Ta3mapblH Ta3ajay JBIMKBUI KYJI ayJaFbllITapiaa, CYJIaHIBIPYIBIH KapKbIHIIBI
cxeMmachl OOMBIHIIA (CyapMalibl CYJBIH OFaphl IIBIFBIHBI Ke31HAE) Kyprizuieai. Kya ycrarbim
KOHJIBIPFBIHBIH apThIHIArbl TYTiH Ta3aapbeiHblH Temreparypacbin 70°C-ka aeifin apTThIpy YIIiH
Ta3a ra3blH KypaMa KopaOblHa aya *bUIBITKBIIITaH KEHiH BICTBIK aya Oepisiei.

Aya KbUIBITKBIIITEIH aJJIbIHAAFBl aya TeMIepaTypachl YpJiiey KeIAETKIIITEepiHIH Copy
KOpaObIHa BICTHIK ayaHbBIH PEIUPKYISIUSICHIMEH PETTEIE/I.
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Bapnbik Ka3aHIBIK arperarTapblHAarbl Oy JKbUIBITKBIIITAP OIpiHII CATHIHBIH €HIH TOJBIK
JEMOHTaX/1aIl, JalbIHAAYIIbI 3aYBITTHIH KeJTiciMi OOMBIHIIA KaliTa 5KaHAPTHUI/IBI.

Cy skonomaitzepi 32x4 KyObIpjap MEH METAJIbIH IUaMETPIH CaKTail OTBHIPHIN, KaHAChIHA
Kaiita >kaHapTburraH (Oomat 20 koHE KYOBIpJIApAbIH KOJJICHEH J>XOHE OOWIBIK KaJlaMBbIHBIH
apTysl, TUiciHIIE 75 koHe 46 MM-eH 111 xoHe 55 MM-Te JeiiiH ra3 >KplIAaMIBIFBIH TOMCHICTY
JKOHE I<,¥6BI})JIapl[BIH KYJI TO3YBIH a3aiTy yuriH). byn perte razmapasiH xkaHabl KuMacsl 38.6 M°-
neH 50.3 M°-re neiiH yJIFaibl, all S3KoHOMa3epaiH Kei3aslpy 6eti 32% - ra 1790-nan 1220 M-
re JIeiiH a3anbl.

Kanran Kp131bIpy O€TTepi KOHBEKTHBTI IIaxTa ©3Tepicci3 KaJABIPBUIILI: CY dKOHOMaM3epi
OipiHII CaTBICHI, KYOBIPIIBI aya KbI3ABIPFBIIITHIH OipiHII XKOHE SKIHIIII CaThICHI.

AlfHaManel a3 KyObIpeIHAa Kockimina quamerpi 40/37 mM, Kyosip kagamer 100/40.5 mwm,
Kb3Abpy Oeri 1300 M KYpaWThIH aJIbIH KOCBUIFAH KYOBIPJIBI aya  KbI3IBIPFBILI
OpHaNaCThIpbUIFaH. AJIIBIH KOCBUIFaH KYOBIPJIBI aya KbI3JBIPFBIII ra3fgapbl 2 caTbUlbl CY
OKOHOMaM3epiHEeH KEWiH ajblHAIbl XKoHE | caThbUIBl KYOBIPIIBI aya KbI3IBIPFBIIITHIH aCHaIbl
KyOTapplHaH KeWiH XHHAIMalbl Ta3 OTKI3TIIIKE JaKThIpbUIaabl. OHBI OpHATY MakcaTbl - CY
KBI3JIBIPFBIIITEIH | CaThICBIHAH,KYOBIPIIBI aya KbI3ABIPFRINTHIH | JKOHE 2 caThICBIHAA Ta3
KBUTAAM/IBIFBIH KOCBIMILIA TOMEHIETY COHBIMEH KaTap CY KbI3ABIPFBIIITHIH 2 CaThICBIHAH KeHiH
ra3apblH KbUTY KOJIaHy KOHMIICHCAIHSICHI OOJIBII TaObIIa b

DHeprus YHEMJEy >KOHE HPHEepPrusl THIMAUITIH apTThIpy KaOIbIKTBIH KbUTY YHEMILIIT
pE3epBiH TONBIK TMaiianaHy MakKcaThlHa CYMEHE OTBIPBIN >Kyprizijenmi. bym perre amektp
SHEPrUsICBIH HEMece JKbUIyAbl OocaTyra apHaJfaH HIAPTThl OTHIHHBIH HOPMATHUBTIK YJIECTIK
IIBIFBICHI  CHIPTKBI (DaKTOpJIapAbIH HAKThl MOHJAEPI MEH OHIMHIH OepiireH Kejemi Ke3iHne
a0 IBIKTHIH SHEPTETHKANIBIK CUIIaTTaMalIaphbl HET131H/Ie €CeNTEeNTeH.

Kecre 1 — E-420-13,8-560 Oy Ka3aHIBIFBIHBIH TEXHUKAIBIK-YKOHOMHUKAIBIK
KOPCETKIIITEPIiH ecenrtey
OTBIHHBIH JKAHY KBLUTYBI Q. =Qy" KKaJI/KT 3790
[prrap razgap TeMneparypacsl Tyx °C 126
[Ibrrap ra3qapMeH KETKEH HKbLTY 92=Jyx-ayx*Jxs") / Qpp * % 4,273
(100-94)
XUMUATBIK KeMKaHyAaH OONFaH Js % 0,5
YKBUTY IIBIFBIHBI
MexaHuKaNbIK KEM>KaHY1aH Ja % 4
0O0JIFaH YKBUTY IIBIFBIHBI
Kopiaran oprara KETKEH KbULY Os % 0,5
IIBIFBIHBI
[lInakneH KeTKEeH KbUTY HIbIFbIHBI Q6" "=aw,* (c)u* Ap/Q,’ % 0,21
XKeiny cakray ko3¢ $=1-q5/100 % 0,995
JKbL1y JKOFaIbIM CyMMACHI >'q=q2+03+qs+0s+0ds % 9,49
Kazan xong [IoK Nwa= 100-> q % 90,51
KonapIpreiia THimMai Qxa=Do*(Irn-11is) kJK/KT 323500
Nai TaTaHbIIFaH JKbLTY
OTBIHHBIH TOJBIK IIBIFBIHEI Bx=Qxa*100/QpP/nka Kr/C 23,21
OTBIHHBIH €CENTIiK HIBIFBIHBI Bp=Bx*(100-94)/100 Kr/C 23,93

TexXHUKAIBIK-DKOHOMUKAIBIK ~KOPCETKIIITEpJl ecenTey Ka3aHIBIKTBIH JKbUIy eceOi
HeT131H/e OpbIHAANFaH (HOPMATUBTIK dic) [6].
Ne8 »xaHa Ka3aHIbIK arperarblH eHrisymeH JK2O-na sxkanmbl sHeprust YHemzaeyai Oaranay
KoHeNel-7 cT.Ka3aHABIKTApbIH KaliTa KYpPy OPBIHIAJIBIL.
OHeprust yHemJiey >KOHE HPHEprusi THIMIUITIH apTThIpy *aOJBbIKTHIH JKbLTY YHEMALTIr
pe3epBiH TONBIK MaijanaHy HEri3iHAe XYpri3uiai. byl perre s1ekTp SHEpruschlH HeMece
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KBUTYyJIbI 0OCaTyFa apHAFaH IIApTThl OTHIHHBIH HOPMATUBTIK YJIECTIK IIBIFBICHI CHIPTKBI
dbakTopiapablH HAaKTBI MOHIEpPI MEH OHIMHIH OCpuIreH KeJieMi Ke3iHJe >KaOJbIKThIH
SHEPreTUKAJIBIK CHITaTTaMajlapbl HETi31H/Ie €CEeNTENTeH.

OTBIHHBIH HOMUHAJIJIBI IIBIFBIHBI HAKTHI 3JIEKTP JKOHE XKBUTY KYKTEMeIepl Ke31H e KYMBIC
icTereH >ka0IbIKThIH HAKThI KypaMbl YIIIH op aif ©TKEHHEH KEeHiH ecenTene/i.

Ocpinaiiiia, OTEIHHBIH HOMUHAQIIBI YJIECTIK IIBIFBIHBI JKaOABIKTHIH KYpamMbl MEH CBIPTKBI
Karaauaapapl ecKepe OTBHIPHIN, €H a3 HAaKThl KOJ JKETKI3UIreH HIBIFBIHIApFa COMKEeC KeJei.
OTBIHHBIH MEHIIIKTI IIBIFBICHIHBIH HOPMATHBTIK MOHJEPi, OJ PE3epBTI MaljallaHyIbl ecKepe
OTBIPBITT, HOMUHAJIJIBI HET131H/I€ aHBIKTAJA/IbI, )KbITY YHEMIIUTITT OTHIH TYTHIHYIBIH CH JKOFapFhI-
pYKcaT eTUINeH TEeXHHUKAJIBIK HeTi3/IeNITeH Iapackl OOJBIN TaObUIa b, MOHI OOMBIHINA TYNKUIIKTI
MaKCaTThl KOPCETKIII — OTHIHHBIH HOMHWHAJIBI YJIECTIK IIBIFBIHBIHA KOJI JKETKI3Y/iH apaibIK
Ke3eHIepiH kepceremi[6].

Kby yHemaumiri pe3epBiHiH YFBIMBIMEH aWKbIHIAJATBIH SHEPIHs YHEeMIEYAiH (YJIeCTiK
DHEpPrusl TYTBHIHYIBIH) HBICAHAIBI KOPCETKIMTEPl KOJIAHBICTAFbI JKAOJBIKTBIH KYMBICHIH
KaMTaMachl3 €Ty MIeHOEpiHJe OTBIHIBI YJECTIK TYTBIHYABI apTTHIPY CalachIMEH MICKTEJIC .
JKaOabIKThI )KaHFBIPTY MACEIIeNIepl KOPCETIIreH MaKCaTIIeH KaMThIIMAi Tl

OpuHe, 0y Ka3aHIBIFbIH XAHFBIPTY KE31HJIE YJIECTIK HEPIUs IIbIFbIHIAPBIHBIH TOMEHICY
JICHrei1 JKbUTy YHEMIUIITIHIH HaKThl PEe3epBiHIH MOHIHEH alTapiibIKTal >Korapbl. by neHrei
SHEprus THUIMJAUIN JKOHE OSHEPrus YHEeMJIey CallaChIHIAAaFbl MEMIJICKETTIK OpraHaap.IbiH
HOPMAaTUBTIK-KYKBIKTBIK aKTUJIEPiHIH TaJalTapblH HETi3re ajia OTHIPBIN aKbIHAATYyFa THIC. [7]

Kecre 2 - K30O-2 oHeprus THIMAUITH apTTHIPYABIH HbICAHANIBI KOPCETKIIIHIH
JMHAMUKACKHI (KyMCaJFaH OTBIH OipIiriHe OHIIPUIETIH OHIM KOJIEMiHIH YJIFArObl)

: Ne8 kazan icke | Ne8 ka3zaH icke Nel-7 xazanmap
Kepcerkimrep Onem .. .. o
KOCKaHFa JIeHiH | KOCKaHFa KeHiH | peKaHCTPYK. KeHiH
On. x0epy MBrt 400 502 510
Keuty x6epy I'kamn 845 988 1135

Ne8 cr. Ka3aHIBIK arperaTblH €HTi3yMEH XOHE Ka3aHJbBIK arperarTapblH Ke3eH-Ke3eHMEH
aybsicTeipyMeH JKDO-2 kaiiTa jKaHapTyIbl KYPrizy Ke3iHJe KbUTy KYKTeMENEepiH KaKcapTyibl
JKOHE DHEprusi BICHIpaOBIH OONIBIpMayFa HEMece WIeKTeyre, COHJAii-aK OHBI YTHIMJIBI
naiiiananyapl KaMTaMachl3 eTyre OarbITTaqFaH ic-IIapajap KeIIeHIH KaMTaMachl3 eTyre
MYMKIHJIK Oepel, atan aiTkaHaa:

*ap3ad Exibacty3 kemipiHzne >xymbic icTeTiH JKDO-2 3XpUly TYTBIHYBIHAA DJIEKTP
SHEPrUsChIH OHIIPYIl YJIFalTy eceOlHeH OTBIHABl NaijanaHy TUIMIUITIH apTThIpy (KYHbI
mramamen 4600,0 TeHre/ToHHa), KECTEHIH €H >KOFapFbl OOIITriHE BIFBICTHIPHIN KOHE JKBUIBITY
Ke3eHIH/Ae Ma3yTTa kyMmbIC 1cTedTiH KOO — 1 KOCBUIATBIH Cy JKBUIBITY Ka3aHIBIKTapbIHBIH
CaHbIH KbICKapTy (KyHbI-28 417,0 TeHre/TOHHA););

* )KOFapbl TE€XHUKA - HKOHOMHUKAJBIK, SKOJOTHUSUIBIK >KOHE CEHIMII KOpceTKimTepi Oap
Ka3ipri 3aMaHfbl KOCAJKbl *aOAbIKTapJbsl OopHaTy apkpuibl KDO-2 xblly kibepy cyi0achlH
OHTAMIAHJBIPY;

* QJIBIHATHIH JKOHEe 0OCAThIJIATHIH JKbUTY SHEPrHACHIHBIH KOJIEMi MEH CalachblH €CerKe aly
MeH OaKpIIayabl YHBIMIACTHIPY;

* )KBUTY OKLIAYJAFbIIIBIH OpHATY Ke3iHe Ka3ipri 3aMaHfbl MaTepuaygapibl MaijanaHy
eceOlHeH jkaHa >KabJbIKTap MEH KYObIpJIap/bIH KOFapbl TeMmIepaTypaibl OeTTepiHIEer1 KbLTy
IHIBIFBIHAPBIH TOMEH/IETY.

Kbuty MeH 3JIeKTp SHEPrusChiH KypaMIacThIPbUIFaH OHAIPYIIH HEFYPJbIM THIMJL 9M1ICIH
naiinanana oteipbin, JKDO-2-1e KbULy SHEPrUACHIH OHIIPYIAl apTThIPy KOCHIMILIA 3JIEKTP
SHEPrUsIChIH OHJIpyre MyMKiHIIK Oepeni. Ocbl xymbIcThl icke acelpy "AnDC" AK 2-XK30
JKYMBICBIHBIH YHEMITITIH, SHEPTrUs THIMILUIITIH, AJIMaThl KaJachIHBIH OPTAIbIK OeIiriHjae
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OKOJIOTHSUIBIK JKYKTEMEHI Oip yakbITTa TOMEHAETY Ke3iHIe TYTBIHYIIBUIAPAbI >KbLIyMEH
JKaOABIKTAYIBIH CEHIMIUTITT MEH CaIlachlH apTTHIPY/Ibl KAMTAMachl3 €Te/Il.

KopbITbIHABI

KD0-2 AnDC-Te TEXHOIOTHSIIBIK MPOLIECTIH JKaIMbl cUTaTTamMachl oepii. CtaHmus
a0 IBIKTapbl KYPAaMBIHBIH TOJBIK CUMIATTaMachl YCHIHBULABL. JKDO-2 HeTi3Ti %oHe KOCATKBI
aOIBIKTApbIHBIH CaH/IBIK CUIIATTaMaliapbl KOPCCETUIIL.

E-420-13,8-560 Ka3aH/BIK arperaThlHbIH JKBbUTY JKOHE adpOJMHAMHKAIBIK eceOi
opeiHganabl. KazanneikteiH [IOK 90,5% - fa skeremi, XUMHSUIBIK KeMiKaHyZaH OoOJFaH
mIbIFbIHAAP 5% - Abl KYpaJibl.

JKbl1y MEH 3JeKTp SHEPTHSICHIH KYPaMIaCThIPbUIFAH OHMIPYAIH HEFYPJIbIM THIMII OJICIH
naiinanana oteipbin, JKDO-2-1¢ KbULy SHEPrUACHIH OHIIPYIAi apTThIPy KOCHIMINIA 3JIEKTP
SHEPTHSACBIH OHJIIpyre MYMKIHIIK Oepemi. byn  enmipicte ap3aH eKi0acTY3IbIK KeMip
naiananeiaael, Oyl aBTOHOMIIBI PEXIMAE >KYMBIC ICTEHTIH CTaHUMSIAPABI CallyFa MYMKiH
OonaTblH IIBIFBIHAAPABI TeMeHzaeTeni. Ocbl kyMbIcThl icke acelpy "AndC" AK 2-XKX30
JKYMBICBIHBIH YHEMJIUIITIH, SHEprus TUIMAUITIH, AJMAaThl KaJACBIHBIH OPTANIBIK Oeirinae
SKOJOTHSUIBIK KYKTeMEH1 Oip yaKbITTa TOMEHIETY Ke3iHA€ TYThIHYMIbUIAPAbl KbIIyMEH
a0 IBIKTaYIBIH CEHIM/IUTITT MEH CaIllachlH apTTHIPYAbl KAMTAaMaChI3 €TE/I.
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AHAJIN3 IMIOKA3ATEJIEM PABOTBI AJIIC T3I1I - 2 C LEJBIO
HOBBINEHUA DQHEPT'O®PEKTUBHOCTH

C. K. Aénabaunosa’, A. C. Ky3eM6aeBa2

HeKOMMepquKoe aKHI/IOHepHOC O6H_IeCTBO «AHMaTI/IHCKI/Iﬁ yHHBepCHTeT 3HepreTI/IKI/I " CBA3U
umenu ['ymapb6eka [laykeeBay, r. Anmarsl, Kazaxcran
saule18kz@mail.ru',aygul.kuzembaeva.95@mail.ru*

Annomayus. PaccMoTpeHa  3aBHCHUMOCTh — TEXHHKO-DKOHOMHUYECKHX  TOKa3aTeNICHHOBOTO
sHepreTrdeckoro Kotia Ne§ ATOII-2 oT MpUHSATEIX Mep B IENAX MOBBIMIEHUS dHEProdheKTHBHOCTH 1
9HeprocOepekeHUs] UCIOIb30BaHUS TOIUNTMBHO-OHEPIETUIECKUX pecypcoB. st JOCTHIKEHUS YKa3aHHON
LEeN TIPOBEJCHO HCCICAOBAaHUE PEXHMHBIX XapaKTEpPUCTUK PabOThI KOTJoarperara IMpH Pa3iUYHBIX
Harpy3Kax Juis peanu3anui SHeprodGdeKTHBHON paboThI KOTEIFHOTO 000PYIOBaHMSL.

Knwouesvie cnoea: npoOMBIIUIEHHOCTb, TEIUIOIHEPTETHKA, KOTJIOArperaT, 3Hepro3(pQeKTuBHOCTS,
9HEPronoTpedIcHHE.

ANALYSIS OF ALES CHP - 2 PERFORMANCE INDICATORS TO IMPROVE
ENERGY EFFICIENCY

S. K. Abildinoval, A. S. Kuzembaeva®

Non-profit joint stock company Almaty University of Power Engineering and
Telecommunications, Almaty, Kazakhstan
saule18kz@mail.ru', aygul.kuzembaeva.95@mail.ru*

Annotation. The dependence of the technical and economic indicators of the new power boiler No.
8 Almaty Heat Power Plant-2 on the measures taken to improve energy efficiency of the use of fuel and
energy resources is considered. To achieve this goal, we sudy the operating characteristics of the boiler at
different loads for the implementation of energy-efficient operation of boiler equipment.

Key words: industry, heat power engineering, boiler, energy efficiency, energy consumption
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MPHTH 697.9 (075.8)

C. K. AouabaunoBa, /1. M. Beiicen, I'. H. baiigiocenon

Hekommepueckoe akimoHepHoe 00IIecTBO «AJIMAaTUHCKUN YHUBEPCUTET SHEPTETUKU U CBSI3U
uMenu ['ymapOeka JlaykeeBay, r. Anmartsl, Kazaxcran

OLIEHKA Y®®EKTUBHOCTHU TEIJIOU3O0JSIUOHHBIX KOHCTPYKILIUI U3
NEHOITIOJINYPETAHA ITPH PA3JIMYHBIX CIIOCOBAX ITPOKJIAJIKH
TEILIOCETEMN

Annomayusa. TexHWdecKUd TOTEHLMAl NOBBILECHUS 3(GGEKTUBHOCTH HCIOJIB30BAHUSA U
TPaHCHOPTUPOBKHU TEIUIOBOH SHEPTUU B CUCTEMaX TEIUIOCHAOXKEHHSI 3aBUCHT OT COCTOSIHUS TEILIOCETEH.
[ MonepHHM3aUMu M PEKOHCTPYKUMH TeruioceTeil Kasaxcrana B HacTosimiee BpeMsl MCHOJb3YIOTCS
NPEIU30IMPOBaHHbIE TPYOBl W3 IEHONONMYpPEeTaHa, KOTOpPble OOECIEUHMBAIOT BBICOKYIO HAIEKHOCTD
pa6OTBI U MHHHUMAJIBHBIC TIIOTCPU 3HepFI/II/I.B CTaTbC TMPCAJIOKEHBI PACUCTHBIC MCTOIUKMU,
JOKa3bIBAIOIMHUCCOKPAIICHUE HOPMATUBHBIX M CBCPXHOPMATUBHBIX IIOTCPb TenJ0BOM OHEpPIrun Ipu
ucnonb3oarnu [1I1Y T1py6. [IpoBeneHHbIe pacdeTsl MOKa3bIBalOT IPPEKTUBHOCT TEIUION30IAIIMOHHON
KOHCTPYKIMUH U3 NICHOIMOJINYPECTaHa U ITO3BOJIAIOT OLICHUTD IOTCPHU TCILJIOTHI.

Knioueevie cnoea: TemnoBas U30MSLUS, TPYOONPOBOIBI, IEHONOJIMYpPETaH, TEILUIOBbIE
MOTEPU, TEPMUUYECKOE CONPOTHBIICHUE.

PanmonanpHOE MCNOIB30BAaHUE TOIIMBHO-DHEPIE€TUUECKUX PECYPCOBSABIIAECTCS OOHOU W3
IPUOPUTETHBIX 3aJad B Pa3BUTHM SKOHOMHKHM JHOOOro rocynapcrBa. Pemienue mnpobiiem
sHeprocoepexkeHust B chepe HUCIOIb30BaHUATEIUIOBOW SHEPrHMM 3aBUCUT OT 3((HEKTUBHOCTH
MPOMBINIJICHHON TETUTOBOM M30JISAIHMH. TeXHUYeCKHid MOTCHIIMA MOBBIMICHUs 3(()EKTHBHOCTH
UCIIOJIb30BAaHUS U TPAHCIIOPTUPOBKHU TEIUIOBON 3HEPTHM 3aBUCUT HE TOJBKO OT 3(h(HEeKTUBHOCTU
MCIIOJIb30BaHUs TEIJIOBOW HEPIMM B 3[JaHUSX U B MPOMBIIUIEHHOCTH, HO OT COCTOSIHUSI CaMUX
TEIJIOCETEMN.

B Hacrosimee Bpemsi TemjoBble ceTH KazaxcranarpeOyloT MoAepHHU3aLUMHU, TaK
Kakokosio 40% NpOTSKEHHOCTH TEIJIOBBIX CETel CTpaHbl WM B JUHEHHOM HcuuciaeHuil 9,6
ThIC. KM ero JiuHbl uMeroT 100% uznoc [1].

MuHucTepcTBO HalMOHANBbHOM 3KOHOMHMKM Kaszaxcrana pa3pa0oTano KOHIIEHIIHIO
pedopMUpPOBaHUS TEIIOCHAOKEHMsI, KOTOpas MpelycMaTpuBaeT NoBbIIeHHE 3(D(HEKTUBHOCTH
3TOTO ceKkTopa Ha ocHoBe yBenuueHnus KIIJl termmoucrounmkoB 10 85% u monepuuzaruu 7000
KM TEIJI0CETEN.

Jns  MoaepHM3alMM — TEMJIOCETeW  MPHUBJIEYEHBl  MEXKAYHAapOJHbIE  MHCTUTYTHI
passutus:EBponeiickuii  06ank pexkoHcTpykiuu u  pasButus (EBPP) u Hcnamckwii
uHppactpyktypHelii ponn (MH®), coBmecTHOe mpennpusitue azparckoro OaHKa pa3BUTHSL.
MopepHu3anus 1 peKOHCTPYKIIHS TeIUIOCETeH HarpaBieHsl [2]:

- Ha NOBBIIIEHUE HAJIE)KHOCTU B KPYNHBIX ropojax PK;

- COKpallleHUE HOPMATUBHBIX M CBEPXHOPMATHBHBIX IOTEph IyTeM mnpumeHenus IIITY
TpyO;

- CO3J]aHM€ W3MEpUTENbHONH M HH(OPMALMOHHOM ©a3bl Ha OCHOBE BHEJIPEHUS
ABTOMATU3MPOBAHHBIX CHCTEM KOHTpOJS ydera TeroBou sHeprun — ACKVYTO;

- CO3JlaHUE AaBTOMATU3MPOBAHHON CHCTEMbI AMCIETYEPCKOro YIpaBieHUs padoToi
00opymoBaHUs.

B nensix cokpamieHus HOpMaTUBHBIX M CBEPXHOPMATUBHBIX NIOTEPh TEIUIa NOCTABIIUKAMU
IpeJIoKeHa 3aMEeHa CYIIECTBYIOIIUX MaruCTpajbHBIX TPYOONPOBOIOB Ha MPENNU30IMPOBAHHBIE
TpyOb!1 60mbmoro nuamerpa ot 630 mo 1020 muwmumerpos ¢ [IITY oGonoukoii. YBenuueHue
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quameTpa TpyO MoJaroIell MarucTpail MO3BOJISIET 00SCIICUUTh CTA0MIIBHOE TETUIOCHAOKEHUE B
KPYIHBIX TOPOAAaX MU PEruoHax, rie ¢ KaKIbIM T0JIOM CHJIBHO BO3pacTaeT MOTPeOHOCTH B
TEIIOBOM SHEPIUHU, U COKPATUTh €KEroJHble CBEpXHOPMATUBHBIE MTOTepH Teria Ha 1,5-2%.

Jlisi yMEHBIIIEHUST TOTePh TEIUIOTHI M0 JUIMHE TPyOOmpoBoaa B TerioceTsx PecrmyOmuku
KazaxcranmacmraGHO HCHONB3YIOTCS MPEIU30JIMPOBAaHHBIE TPYObl C TEIUIOBOMHU3ONIALKEH U3
nenonoymyperana III1Y. B pabGoTe paccMOTpEHBIOCHOBHBIE MpEHMYyIlECTBA U HEIOCTaTKU
[TITY TpyO, ux XapakTEepUCTUKH, CBOMCTBA U TEXHOJOTHIMPOM3BOACTBA, YHEprocoOeperaromas
3¢ (heKTUBHOCT, W MeToauka pacueta Temtonorepsh I[IIIY wm3omsammu ¢ ydeTtoMm crocoba
MPOKJIAJKU TPYOOIPOBOJIOB U JOMOJHUTENIBHBIX (PaKTOPOB, BOZHUKAIOUIMX MPHU IKCILTyaTalluu
TEIUIOBBIX ceTei[3].

H3roroBiaeHreM CTalbHBIX TPYO CTEIIOM3OJSLMOHHBIM CIIOEM W3 IEHONOJUYpPETaHa B
Kazaxcrane 3aHMMaroTCd HECKOJBKO 3aBoaoB Takme, kak TOO Amma3UT, TOO «Arlnvesty,
Kazaxcranckuii TpyOHBIN 3aBOJT U APYTHE.

[TpenuzonupoBaHHbie TPYObl U (haCOHHBIC H3ACIHUS ITUX 3aBOJOB MPEACTABISIOT COOOM
KECTKYIOKOHCTPYKIUIO THUIIA «TpyOa B TpyOey», Iie BHYTPEHHSsI CTallbHas TpyOa BOCIIPHHUMAET
JIaBJICHUE W TEMIIepaTypy TEIUIOHOCHUTENSI C BBICOKOW TeMIIepaTypol, MEHOMOINYpEeTaH HEeceT
GYHKIMIO TETIOBOM H30JSIUU CTadbHOW TpyOBl, W MOMUATUIIEHOBas TpyOHas 0O0O0JI0YKa
BBITIONHSACT (YHKIUIO 3allMTHl KOHCTPYKIMHM OT  TNPOHUKHOBEHHUS TPYHTOBBIX BOJ W
MEXaHMYECKUX TMOBPEKICHUI. BcerneHeHHbII mNonuypeTaH 3amoiiHsSeT Bce CBOOOAHOE
MIPOCTPAHCTBO MEXKIY CTAILHON TpyOOl Mo00m0ukoi. [t 000m09kH TpyObl B 3aBUCHIMOCTH OT
crocoba MPOKIAAKKU TpyObl MOXKHO HMCHOJb30BaTh pazlu4Hble Marepuaisl. [lomudTuieHnoBas
000J109Ka TIPUMEHSIETCS JUIsl TPYO IpPH TMOJI3EMHOM MPOKIIAIKE, a I HAJ3€MHOU MPOKIAIKU
000JI04Ka BBIMOJHICTCS M3 OIMHKOBAHHOW CTalM ISl HAAEKHOW 3aIluThl OT Kopposuu.Ha
pucytke 1 npeacrasiena Tpy6a I1ITY B paspese [4].

Pucynoxk 1-IIpennsonupoBannas tpy6a c III1Y B pazpese:
1 — tpy6a obomnouka; 2 — uzomsuus us [1I1Y; 3 — cranbHas Tpyda; 4 — CUTHATBHBIH
npoBoJ cucteMbl OZIK

Ecnu sxe TpyOOonpoBOANIPOKIIAAbIBACTCS MO 3eMJIeH, NCIOIB3YIOT MOIMITUIIEH, KOTOPBIN
3¢ (PeKTUBEH MpU3AMNUTE METaIa OT arPECCUBHON CPEJIBI.

[Tpenuzonuposanubie TpyOsI ¢ IIITY umeroT cienyrome TeXHUYECKHE XapaKTePUCTUKH .

- TpyOBI BBIIEpKUBatOT AaBnerue 10 1,6MIla u remnepatypy 150°C (¢ kpaTKOBpeMEHHBIM
MOBBIIIIEHHEM TeMieparypsl 10170°C ),
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- TpyOsl u ¢aconnsie m3nenus c [IIIY wu3onsnueil MMEOT BCTPOEHHBIE  MEJIHBIC
npoBogHukd D 1,39 MM, cocTaBidlye OCHOBY  CHCTEMbI OIEPATUBHOIOJUCTAHIMOHHOTO
koHTposia (OJIK),mHpOopMUpYIOIIEH TUCTIETYEPCKYIO CIYKOYy O COCTOSSHUM TpyOOmpoBoja U
HAJINYUU 1e(PEeKTOB.

OcHoBueble penmyiiectsa [IITY tpy0:

- BBICOKHE TEIJIOU30JISIIUOHHBIE U IPOYHOCTHBIE XapaKTEPUCTUKHU:

KOX(UIMEHT TeIIonpoBogHOCTUA Tipu cpeaneid Temmneparype 5S0°C nHe 6omee(,033 Bt/(m-K);
IIPOYHOCTH Ha CIIBUT B OCEBOM HarpaBiieHuu npu temieparypel40°C: o =0,08Mlla;

- CHUKCHHE TETUJIOBBIX MOTEPh C NeHCTBUTENBHBIX 25-30% o 2-3%;

- CHIDKEHHE SKCIUTyaTallMOHHBIX 3aTpaT B 2 pasa;

- CHUKEHME pacxo/10B Ha PEMOHT TeIuloTpace B 3 pasza;

- BO3MOYKHOCTb ObICTpPOro oOHapyxeHus yredek onarogaps cucreme OJIK;

- YBEITMUEHHUE CPOKa CIIyKObI TpyOorpoBoaoB ¢ 10-15 et mo 30 siet u G6oee.

Henocrarku IITY TpyO:

- ICHOIIOJINYPETaH — F'OPIOYMI MaTepral; HEyCTOMYUBBIA K MEXaHUYECKOMY

BO3JIENCTBUIO;

- HECMOTPS Ha BBICOKHE aHTUKOPPO3HUIHbIE MIOKa3aTeNu, TpyOOpoBoO C

[TITY Tpebyer mnpoBeAeHUs CHELUAIBHBIX MEPONPUATHH MO 3allUTe OT 3JIEKTPO-XUMHUYECKON
KOppO3uH;

- orpaHMyeHHble TemnepaTypsl Temonocurens B IIIIY tpybax no 130 °C tpebyroT B ciydae
IPUMEHEHHUS TEMIIEpaTypHOTro rpaduka B TerioceTy Boiiie 130 °C 10moHUTENbHON U30JIALNY;
- Kaxaelid TpybompoBox ¢ cuctemod OJIK nomkeH ObITh OCHalleH NPUOOpPaMU KOHTPOJIS
oOecrnieueHus OpICTPOro 0OHAPYKEHUS MOBPEXKICHUH.

3agaua onpeseneHus TEIIONoTeph Yepe3 TEIUIOM30JALMOHHYI0 KOHCTPYKIHIO TPyOOIIpOBOI0OB
CUMTACTCS JIOCTATOYHO CIIOKHOM M JIOJDKHA YYHUTHIBATh PAl (HaKTOPOB, OMPEIEIISIONINX
3 PEKTUBHOCTD pabOTHl TETUIOBBIX CETCH.

B HacTosiiee Bpemsi TEIJIOBBIE MOTEPH MAarkCTPaIbHBIX TPYOONPOBOJOB OMPEIEISIOTCS 0
pe3yibTaTaM CHEIMaJIbHBIX MPOMBIIIJICHHBIX HWCHOBITAHUNA [5] € 1Lenbl0 NpUMEHEHHs UuX
pe3yNbTaToB /1j1s1 000CHOBAaHUSI HOPMAaTHUBHBIX TEIJIOBBIX MOTEPh UM PACUETHBIX METOJUK [6].
[TpoMmblIITIEHHbIE UCIIBITAHUS TEIIOCeTel BO3MOXHBI B YCIOBUSAX JICHCTBYIOIIETO TEIJIONPOBO/IA
BO BPEMsI OTONUTEIBHOTO CE€30HA M Ha MPOTSKEHHOM YYacTKe TEMJIOCETH UIMHOM Oosiee 3 KM.
Mertonuka ompeneneHusi TEIUIOBBIX MOTEph [5] MO3BOJISET ONpENesUTh TEIUIOBBIE MOTEPU B
KBapPTAJBHBIX CETSX HA OCHOBE MPSMBIX HM3MEPEHUH, OIHAKO OCYIIECTBUTH MOHHUTOPHUHT HE
BBIMOJIHUMO HU3-32 TEXHUYECKHUX IPHYUH, MOCKOJBKY HE Yy BCeX NOTpeOHTenel TemIoBoi
SHEPruM YCTAHOBJEHBI MNpHOOpPHI ydera Teruia. OmnpeseneHne KOJIWYECTBEHHBIX 3HAuYEHUMN
TEIUIONOTEPh 10 3TOW METOAMKE TpeOyeT MpOBeACHUs OOJIBLIIOro 00beMa MOATOTOBUTEIbHBIX
paboT, MaTepuaIbHBIX PECYPCOB W OTKIIOUEHHUS TEIUIOCHAOXKEHHS MOTpeOuTeneiiHa BpeMs
IPOBE/ICHUS POMBIIUICHHBIX UCIIBITAHUH.

PacuetHo-aHanuTH4YecKEe METOAUKU [6], OCHOBAaHHbIE HA y4e€T€ HOPM IUIOTHOCTHU TEIJIOBOTO
[OTOKa 4Yepe3 MOBEPXHOCTH M3O0JSIMU TpPyOONpOBOAOB, HE YUYUTHIBAIOT IOTEpU TeIUIa,
OOyCIIOBJIIGHHBIE CO  «CTapE€HHUEM» TEIJOBOW H3OJSALUM, a TAKXKEHE YUWUTHIBAIOT BIUSHUS
BJIQXKHOTO TpyHTa Ha YBEJIMYEHUE TEIUIOBBIX MOTEPb, OOYCIOBJIEHHBIE COCTaBOM TPYHTA,
MPUPOJHBIMU YCIOBUSIMU MECTHOCTU 3aJ0XKEHHsI TPYOOIpPOBOJOB TeIuloceTH. s ydera 3TuUx
OOCTOSITENILCTB TPU  OLEHKE TEIUIOBBIX IOTEPh HEOOXOIMMO BBECTH HOIIPaBOYHbIE
KOA((UIIMEHTHI, ONpPEENSIONINE pealbHble YCIOBUS 3KCIUTyaTalluH, ¥ TOTAa ACHCTBUTEIbHBIE
teruioBble moTepu TpyO ¢ IITY u3onauumeit npu TpaHCHOPTUPOBKE TeIUia OyIyT BBILIE.

[lpu pacdere TeruIONMOTEph HAaMH HMCIONB30BaHA METOJIWKa pacdera [6], HO Tpu 3TOM
YUTEHBI JIOTIOJIHUTENIbHBIE (PaKTOPbI, UMEIOIINE MECTO MPH IKCIUTyaTallMd TEIUIOBBIX CeTel, a
UMEHHO:

a) cTapeHHe MOKPOBHOTI'O CJIOS ¥ U30JIALIUHY,
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0) yBIaXXHEHUE U3OJISAIUY;

B) I1yOuHa 3a510KeHHs TPYOOIPOBOIOB MPH MO3EMHOI OeCKaHaIBbHOM MPOKIIAJIKE.

ITpoBenen pacuer obmux termtonoreps IITY Tpyd paznuyHOro quamerpa B COOTBETCTBHUU C [6]
C menplo  ompeaeneHus  APQPEKTUBHOCTH  TEIUIOM3OJSIIIMOHHOW  KOHCTPYKIMH W3
MEHOTOINYpETaHa .

CymMapHBIe TeIIoBble oTepu TpydonpoBona Q; , kx/c, onpenemnsrorcs o Gpopmye[6]

Qr =q.(+1)-5, 1)
rae (', - JCHCTBUTEIBbHBIC YCIbHBIC TEIIOBBIC TOTEPU H30JUPOBAHHBIM TPYOOTIPOBOAOM, K[/
(c.m);
| - nmHA paccMaTpUBaEeMOro y4acTKa Mo TeHIUIaHy, M;
| - cymmapHas JyIMHa KOMIIEHCATOPOB, M;
- K03 GUIMEHT MECTHBIX MOTEepPh TEIUIA, YYUTHIBAIOIIUN NOTepH (IiaHLEeB, (PACOHHBIX

4acTe! U apMarypsl.

PacueTHble TerIONOTEpH H30JIMPOBAHHBIX TEIUIONPOBOAOB C M3OJSALMOHHBIMH MaTepuaniaMu
mapok «[lenomonmmyperan» npuBenensl B Tadnune 1. smeHononuyperana, cormacao TY [3] B
Clydae BO3LYUIHON NPOKIAZKK TEIIONMPOBOXA C TeMIepaTypoil Temmoocutemst t, =70°C

npumensiercst Kodddurment ternonposoanoctu A, = 0,0373 Br/m rpan, ais temmeparyp t, =
90°C wut, =130°C wu npummmaercs -4,=0,0411 Br/mrpan uA,=0,0485 Br/m-rpaxn
COOTBETCTBEHHO. IIOKpOBHBI Marepuanm H3 TOHKOJMCTOBOM OIMHKOBAHHOW CTalmud C
k03¢ unmeHToM TemaonpoBoaHocTH A, = 58 Br/M-rpan. llpm mnoa3zemMHON KaHAJIBHOW H
OeckaHaJIbHOM MPOKIIA/IKE TEIUIONPOBO/A TIOKPOBHBIM MAaTEPUAIIOM SIBIISICTCS TOJUATHIICH C A,

=0,3 Br/M'rpan. CyMMapHbIC TEIUIOBBIE IMOTEPH TPYOONPOBOJA ONPEACICHBI Ha Y4YacTKe
mmmHor [= 1000mMm.

Ta6n1z1ua 1. - Pacuer TMHEWHBIX TEIJIOBBIX MOTCPb MAI'CTPAJIBHOI'O Y4aCTKa TCIIJIOCCTHU

Crioco0
HpomaﬂKH 8"3’ )\'M3| Ru3 1 RH’ R;n 1 q; 1 an )
Tpyo to, | tr, M Ao | dow MK | m-K|m-K lﬁ I'kan
dy=530mm | °C | °C Bm_ “ A Bm | Bm | Bm M
MK
Bosaym 70 0.0373 1.019 10| 73| 391
Has o |90 0072 50411 | %873 | 06736 [0.925 | 0.016 | 0.04 | 101| 540
0 730 [ 0,089 | 0.0485 | 0.708 0.784 0.80 | 167 893
MoA3eMHAs 70 0.0373 1.019 1.1 58 311
xamamnas | 5 | 90] 0072 [To0a11| %%73 | 0.6736 [0.925 | 0.050 [ 0.98 | 76| 406
130 | 0.089 | 0.0485 | 0.708 0.784 084 | 111| 597
03¢ MHast 70 0.0373 1.112 1.3 49 264
Geckamans | 5 | 90| 0.079 | 0.0411 | 0.6878 | 0.6884 | 1.009 | 0.182 | 1.2 | 70| 374
as 130 0.0485 0.855 10| 118 633

AHanu3 TPOBEACHHBIX pPACUETOB Ha MArMCTPAIBHBIX TPYOOMPOBOAAX C YCIOBHBIM
JIAAMETPOM dy=100;159;273;325;530;630;720; 820;1020 MM mOKa3bIBaeT, YTO TEIUIOBEIC
NOTEpPU HE NPEBBILIAIOT HOpMaTuBHBIE. ClenyeT OTMETUTh TO, YTO C YBEIUYECHUEM
CTaHJIAPTHOTO JIHAMETPA TETUIONPOBOA, d, TEIIOBBIE MOTEpH Bo3pacTaioT. K mpumepy, mpu
t7=90°C ¥ mnom3eMHOIl KaHaNbHOH IPOKNAJKE TEIUIOCETUB HENPOXOJAHOM KaHale JUis
dy:53OMMZq(;=75,8 Br/M (Q', uopn=93,5 Bt/m), ana d,=1020 MM:q,=149,3 Bt/™M ( Q' sopw = 158
Bt/m), T.e. ynenpHBIE TEIUIONOTEPH BO3POCIH, HO OHU HE TMPEBBINIAIOT WX HOPMATHBHBIC
3HAUYEHMS MPU TEX K€ YCIOBHIX dKCIUTyaTallUu.
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Otcrona crnenyer, uro IIIIY sBasercs 3¢h¢GeKTUBHBIM HM30JISALUOHHBIM MaTE€pHaIOM U
HNPUMEHSETCS TPH JKCIUTyaTalluu TPyOOIIpOBOJOB B HEINTATHBIX YCIOBHAX JJISI MHHUMH3ALUH
TETJIOBBIX ITOTEPh M YBEIHMUYCHHUS CPOKA CIIY)KOBI TPyOOIIPOBOIOB.

Pacuersl TemnomoTepr  MPEAW30NMPOBAHHBIX  MEHOMOJUYPETAaHOM  MAaruCTPaIbHBIXTPYO
TEIJIOCETH IMpPHU  BO3AYIIHOM, KaHAJIBHOM M OECKaHAJIbHOM PACIIOJNIOKEHUU HOATBEPKAAIOT
3 PEKTUBHOCTh 3TOrO BUAA TEIUIOBOW M30JALMH. PacdeTsl yaeNnbHBIX TEIUIONOTEph IS
CTaHJAPTHBIX JMAMETPOB TPYO TEIJIOCETH MPOBEAEHBI M0 METOAMKE OIPE/ICTICHNSI HOPMATHBOB
TEIUIOBBIX MOTEPh MPH Iepeliaue TEeIUIOBOM PHEPTrUU C YUYETOM JOMOJHHUTEIbHBIX (DaKTOpOB,
UMEIOIIMX MECTO NP IKCIUIyaTallMH TEIUIOBBIX CeTel. 3HAYMMOCTh IMOJIYYEHHBIX PE3YJIbTaTOB
JUIS  TPAHCHOPTHPOBKH TEIUIOBOM SHEPrMM B CHUCTEMax TEIJIOCHAOXEHHS COCTOHMTB
JI0Ka3aTeJIbCTBE dHEpreTudeckor addexkruBHocTH Ucnonb3oBanus [IITY TpyO ams moBbieHus
HA/Ie)KHOCTH TETIOCETEH U COKpAILIEHHsI HOPMAaTUBHBIX U CBEPXHOPMATHUBHBIX MIOTEPb SHEPTUH.
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JKBLTY KEJLJIEPIH OPTYPJII OPHAJIACTBIPY KAFJIAUJIAPBIHIA
KOJIJAHBIJIATBIH IIEHOITIOJIMNYPETAH KbITY OKIHAYJIAT BIIIIBIHBIH,
TUIMALVIITTH BAFAJIAY

C. K. Aouabaunona, /1. M. Beiicen, I'. H. baiigiocenon

«Fymap6ex JloykeeB aTbIHIaFbl AJIMaThl JHEPTETHKA JKOHE OailylaHbIC YHUBEPCUTETI»
KOMMEPLMSIIBIK €MeC aKLMOHEPIIIK KoFaMbl, Anmartsl K., Kazakcran

Andamna. XeinmymeH xabapIKTay KyHenepiHae KbUTy SHEPTHACHIH NaijanaHy )KoHe TackManiay
THIMJIUTITIH apTTHIPYIBIH TEXHUKAIBIK MYMKIHIITI JKBUTy KYWENepiHiH KarJaibiHa OailyIaHBICTHI.
Kazakcranma >Kputy KYHeNmepiH >KaHFBIPTY JKOHE KaiWTa Kypy VIIH Ka3ipri yakpITTa MOJIHYpPETaHIbI
KOOIKTEH acalfaH aj/IblH-alla OKIIayJaHFaH KyObIpiap naiaanaHbiiasl, oJlap KOFapbl CEHIMALTIK MeH
€H TOMCHII dHEPrus IIbIFIHBIH KamTaMachls eteiai. Makanaga [ITY kyOwlpiapbiH nmadganaHy Ke3iHIe
HOPMATHBTI JKOHE HOPMATHUBTEH THIC OOJIATHIH KBUTY ASHEPTHACHIHBIH IIBIFBIHBIH €CenTey oicTepi
yceiHburaH. Ecenrteynep monmypeTaHApl KOOIKTEH KacalfaH >KbUTy OKIIAYJAFbIIl KYPBUTBIMHBIH
TUIMJIUTITIH KOPCETE/ Il )KOHE OHBIH XKbUTY IIBIFBIHAAPBIH €CENTEyre MYMKIHIIK Oepei.

Tipex ce30ep: XpUly XbUTy OKIIaynay, KyObIpiap, TMOJIHypeTaHAbl KOOiK, JKbUTy IIBIFBIHAAPHI,
JKBITY KEeJEeprici.

ESTIMATION OF EFFICIENCY OF HEAT-INSULATING CONSTRUCTION FROM
FOAM POLYURETHANE AT VARIOUS WAYS OF LAYING HEAT NETWORKS

S. K. Abildinova, D. M. Beisen, G. N. Baydyusenov

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power engineering
and Telecommunications”, Almaty, Kazakhstan

Abstract. The technical potential of increasing the efficiency of use and transportation of thermal
energy in heat supply systems depends on the state of the heating systems. For modernization and
reconstruction of heating systems in Kazakhstan, pre-insulated pipes made of polyurethane foam are
currently used, which provide high reliability and minimal energy loss. The article proposes calculation
methods proving the reduction of regulatory and excess heat energy losses when using PPE pipes. The
calculations show the effectiveness of the heat-insulating structure made of polyurethane foam and allow
us to estimate the heat loss.

Key words: thermal insulation, pipelines, polyurethane foam, heat loss, thermal resistance
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MPHTU 44.31.35
. ®. Acxatos, A. A. TymanoBa
Hexommepueckoe akimoHEpHOE OOIIECTBO «AJIMATUHCKUN YHUBEPCUTET SHEPTETUKH U CBSI3U

umenu ['ymapbeka JlaykeeBay, r. Anmarsl, Kazaxcran
daniar_askhatov@mail.ru

ITPOEKTUPOBAHUE BJIOYHO-MOAYJIbHBIX KOTEJBbHbBIX HA OCHOBE
BO3BPATA KOHAEHCATA

Annomayusa. B craTbe paccMOTpPEHBl NPEUMYLICCTBAUCIIONB30BAHUS KOHACHCATA B KadeCTBE
BTOPUYHOI'O AHEPreTUYECKOr0 PECYPCANPHU €r0 BO3BPATE C TEXHOJOTMYECKUX YCTaHOBOK Ipeanpustus. B
OOJBIIMHCTBE CIIy4acB Ha MPESANPHUATHAX OCHOBHOW MPOOIEMON SBISCTCS MUHUMHU3AIUS TEIUIOBBIX
noTeph i Hanbosee A3PPEKTUBHOM paOOThI FIHEPIETUUSCKON CUCTEMBI, a TAKXKE YBEITUUYCHUE SKOHOMHUHU
SHEPTOHOCHUTENS TpPHU TMPOW3BOACTBEe Teria. OMHMM W3 BapWaHTOB pPENICHHS YKa3aHHBIX IPOoOIeM
SIBJIICTCS TIPOCKTUPOBAHUE OJI0YHO-MOYIbHON KOoTenbHOH (BMK) Ha TeppuTOopu# MpOM3BOICTBEHHOIO
npeanpusitusi. OcHoBHOW 3amadeid BMK sBnsieTcs menecooOpa3Hoe HMCMONB30BAHUE KOHAEHCATa IS
MOKPBITHSI OCHOBHBIX HYXJ TEIUIOCHA0KEHUS U PEIIeHHEe BOIPOCOB 1O 3KOHOMHH TOTLINBA, XUMHUYECKU
OYMIIICHHOH BOBI, a TAKXKe MOBBIIIEHHE 3 (HEKTUBHOCTH IHEPTOCUCTEMBI.

Knroueevle cnosa. KOHACHCAT, TEILIONPOBOJHOCTh, IMap, OJOYHO-MOIYJIbHBIC KOTEIIBHEIC,
TeII000MeH, SHEPTOHOCHTEIT.

B Hacrosimee BpemMss MMpOBas SHEpPreTMKa HaleleHa Ha pelleHue mnpolieM
sHeprocoepexkenus. Cpeau HSHEProcOEperarmnux MEPONPHUITHH B  TEIUIOAHEPTeTUUECKHUX
TEXHOJIOTUSAX BBIIEISIIOT TPU HANpPaBICHUS: YTUIW3aLUOHHBIE MEPOIPHUATHS, DHEPreTUYECKas
MOJIEpHM3alMsl M WHTEHCUBHOE »HHeprocOepexkeHne.K yTUIM3alMOHHBIM MEpONpPUATUAM
OTHOCHUTCSl MCIIOJIb30BAHME «IHEPreTUYECKUX OTXOAOB», TaK Ha3blBAEMbBIX BTOPHUYHBIX
sHepreTudeckux pecypcos (BOP)[1].

B naHHON craThe paccmaTpuBaeTcs HPOEKT OJIOYHO-MOAYJIBHOM KOTENBHOW, TJe B
kauectBe BOP Oyzmer wucnonb3oBaThCsl BO3BPAaTHBIM KOHJAEHCAT OT TEXHOJIOTMUYECKOTO
o0opynoBaHusi (arperatoB). ODHEPrOHOCHTEIEM JUIs [apoOBOr0 OOOPYAOBaHUS SBISIETCS
HACHIIIEHHBIN TIap CO CIIEAYIONMMH apaMeTpaMu: Temreparypa t=165-175°C, nasienue P=6-8
Oap.

[lenpto  wWcmoib30BaHMA ~ KOHJAEHCATa  SBIAETCS  YBEJIMYEHHE  HHEPreTHUeCKOM
3(pGEKTUBHOCTH HNPOM3BOJACTBA,IIPU 3TOM HPOMCXOJUT YBEIMYEHHE SKOHOMUHU SHEPIHH,
3aTpauMBaeMoOl Ha TEIIOCHAOXKEHHWE aJMUHUCTPATUBHO-OBITOBBIX IOMEIICHUH, a TakKke
MOKPBITHE PACcCX0/I0B Ha HYX/Ibl OTOIUIEHUS U ropsiuero BogocHadxenus (I'BC) npeanpustus.

Konzgencar no cBoel CyIIHOCTH OTHOCHTCS K BTOPUYHBIM 3HEPreTUYECKHUM peCcypcam.
Bropuunsie sHepreruyeckue pecypcbl (BOP) — 310 pecypcbl, momydaemble B BUAE OTXO/0B
TEXHOJIOTHYECKUX TPOIIECCOB WJIM YCTAaHOBOK (arperaToB) MPOW3BOJACTBA U TOTpeOJeHUs, a
TakXke MoOOYHBIX MPOJYKTOB, BCIEJCTBHE MEPepabOTKH OCHOBHOT'O 3HEPIEeTHUECKOTO pecypca.

[To Buay sHepruu BTOpPHUYHBIE FHepreTuueckue pecypcsl (BOP) moapaznenstor Ha Tpu
OCHOBHBIE Ipynnbl[2]:

1. TonnMBHBIE BTOPUYHBIE SJHEPTETUUECKUE PECYPCHI;

2. TerioBble BTOPUUYHBIE SHEPTETUUECKHUE PECYPCHI;

3. BropuuHbie sHEpPTEeTHYECKHE PECYPCHI H30BITOYHOTO JABICHUS.

KonneHcatr 0THOCHUTCS K OOIIMM 3HEPreTHUECKUM peCypcaM BHEIIHETO UCIIOIb30BaHMS, TO
€CThb T€ OTXOJbl, KOTOpbIE HCIOJIb3YIOTCS BIOCIEICTBUM B JPYrHUX arperarax, Mo BHIY
OTHOCSTCS K Ter1oBeIM BOP.
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Ha ocHOBaHMM TEXHMUYECKOIO 3aJaHUsl UCIOJb30BAaHUS IIapa Ha IPOU3BOJICTBE
OCYILECTBIIICTCS PacyeT 1eJeco00pa3sHOCTH BO3BpaTa KOHAEHCATa, a TAK)XKE €ro OKyIaeMOCTH B
nepcrekTuBe. B cpeaHeM B 3aBUCMMOCTH OT 00beMa HACBILIEHHOTO WM IEPEerperoro mnapa,
UCIIOJIb3yEeMOr0 yCTaHOBKaMH, K03 duimeHT Bo3Bpara KonaeHcara cocrasiuser 0,8-0,95.

B ciydae ecnum BO3BpaT KOHJEHcaTa SIBJISETCS LEJI€COO0pa3HbIM, TO IPUHUMAETCS
pelIeHne Mo CTPOUTENbCTBY KoMOuMHHMpoBaHHOW BMK (610uHO-MOMYIBHON KOTENBHOI) 1100
MOJIEpPHU3ALUH CYLIECTBYIOIIEN KOTEIbHON Ha TEPPUTOPUH ITPETPUSATHS.

[TpoMbIlIIEHHBIE TPEANPUITHS MHILIEBOM MPOMBIIUIEHHOCTH SIBJISIFOTCSI  KPYIHBIMU
HOTPEOUTENIMH TOIUIMBHO-3HepreTuyeckux pecypcoB (TOP). Ilostomy mpoOriema 3KOHOMUU
TEIUIOBOM U 3JIEKTPUUYECKOM SHEPIUuu B MUILEBON NPOMBIIIEHHOCTH CTOUT OYEHb OcTpo [3].

[IpuBenem mpumep mnpoektupoBaHusi BMK Ha npeanpustuu mo mepepadoTKe MICHOU
nponykuuu. OCHOBHOM arperar, MCIOJb3YIOIIMHM Iap, 3TO: TEPMHUUYECKHE KaMepbl, MOCUYHbIE
MallluHbl, BapOYHBIA KOTEN; oOmas cymmapHas mnoTtpedHocth B mape 28000 ToHH B
CYTKH;BO3BpaT KOHJIeHcaTa cocTaBisieT 3,15ToHHbl B yac (25,2 ToHHBI B cyTkH). Ilon cyrkamu
nojpasymeBaercsi pabodyee BpeMsl YCTAaHOBOK. B KauecTBe TEIUIOHOCUTENS MCIIOJIb3YyeTCs map ¢
napamerpamu t=165°C, nasienue mapa P=6 Gap.

[TpunnunuanbHas cxema JUid JaHHOM OJO0YHO-MOAYJIBHOM KOTENbHOM IpHBeleHa Ha
pucyske 1.

OCHOBHBIM KJIIOUEBBIM MOMEHTOM IPHU MPOEKTHUPOBAHUU SABISETCS MPAaBUIIBHBIA MOA00p
TETIOOOMEHHBIX anmapatoB. KOHCTPYKTUBHO MOAOMPAIOTCS IUIACTHHYATHIE TEIUIOOOMEHHUKH,
CHOCOOHBIE MOKPHITh HEOOXOAMMBIE TEIUIOBbIE HArpy3Ku npeanpusatus. Cucrema, npuMeHsemas
B 0JIOUHO-MOJyJIbHOU KOTEJIBbHOM, SIBJISIETCS 3aKPBITON C IPUHYIUTENbHON LIUPKYIISAIUEH.

3a cuer paboOTHl TEMIOOOMEHHMKOB MOYKHO 3HAUUTENIBHO COKPAaTHTh pecypc paboTbl
KOMOMHHMPOBAHHBIX Ta30BbIX ropesiok Ha 8-10 yacoB B CYTKH, YTO CIOCOOCTBYET IKOHOMHUU
npupogHoro rasa. IlomMuMO SKOHOMUHM Tra3a, YyMeHbluaercs o0beM pabotel  BITY
(BOZIOTIOATOTOBUTEIBHBIX YCTAHOBOK), B CBOIO OYEPE]b PAcXoj] XUMOYMILIEHHOW BOJbI OyAeT
HE00XO0/IUM TOJIBKO B IMOANUTKE CUCTEMBI.

[Tocne 3aBeprieHHss pabOTHI MAPOBBIX YCTAHOBOK (arperaTtoB) 3a CYET KOHJ/AEHCATHOTO
6aka, cucreMa crocoOHa mpopaboraTh B TeueHuel-1,5 yaca, yuuThiBas TO, 4TO MOTPEOHOCTH B
nape MOHM)KAeTCs, HO MPH 3TOM HYXJAbl N0 TerocHadxkeHuto u I'BC ocratoTcss mpexHUMU,
Heo6xonuMo OTMETHUTh, YTO K KOHIy pabodel CMeHbl CIeIyl0T MaKCHUMalbHO IHKOBBIE
Harpy3ku Ha ['BC. B cBsi3u ¢ 3TuM B cucteme npeaycMoTpeHbl 0aku-akKymMyasTopsl. [Ipunnumn
NeMCTBUSL aKKyMYJIHMPYIOIIUX €MKOCTEH 3aKiIiouaeTcs B TOM,YTO BO BpeMsl paboThl KOTjia
(Terna000MEHHBIX anmnapaToB)Ha MOJHOM MOIIHOCTH TEIJIOHOCUTENb LUPKYIUPYET MO MajioMy
KOHTYpY MeX]ly o0orpeBareieM U EMKOCTBIO.

HeoOxonuMo Taxke ydecTb, YTO MOAKIIOUYEHHE aKKyMYJIUPYIOLUIMX €MKOCTEH Bcerja
OCYILECTBIISICTCS MAapaIeIbHO OTHOCUTEIBHO KOTIOBOT0 000pYy10BaHMUS.

CornacHO NPUHLIMIKAIBHOW CXEMbI, MpPEJICTaBICHHOM Ha puc.l, map mnocrymaer u3
KOMOMHUPOBAaHHON KOTEIbHOM Ha Mpou3BojAcTBO. Ilocie TeXHONOrn4yeckoro Imporecca
oOpasyercs kKouaeHcar ¢ mapamerpamu: temneparypa 110°C, nasnenue P=0,3 MIla. [lns c6opa
KOHJIeHCaTa MpeaycMaTpUBaeTCsl KOHJEHCATHBIN 0ak 00beMoM 5 M>(c 3amacom Ha pacipeHue
MIPOM3BOJICTBA), a JJI1 €ro TPAHCIOPTUPOBKU HUCHOJIb3YEeTCS HACOCHBIM MOAYNb (TEXHUYECKHE
XapaKTEpUCTHUKN HACOCOB HANPSMYIO 3aBUCAT OT TPACCUPOBKH, a TAKXKE OT TUIA MCIIOJHEHUS
KOHJIEHCATHON EMKOCTH).

Ha xoHType BO3BpaTa KOHAEHCATa IpPEIlyCMATPUBAETCS YCTAHOBKA JBYX IIACTMHYATBIX
TEIJIOOOMEHHUKOB C PAcCYeTHOW BBIPAOOTKOW TEIUIOTHI, CIOCOOHON TOJIHOCTHIO TIOKPBITH
KOJIMYECTBO TEIUIONOTEPD NPEAIPUATHS.

Ha BeIxoze U3 TemiooOMeHHuKa KoHjaeHcar ¢ remmneparypoil 80°C u masnenuem P=0,09
Mlla TtpaHcnmopTHpyeTcss Ha OalIHIO Jea’paTopa, TAe cileayeT AaJbHEWIIMH MOJOrpeB 0
102°C.Tem caMbIM IPOTEKAET MPOLIECC pEreHEPaIu, T/Ie TIap B BUIE KOHEHCATa BO3BPAIIAETCS
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Ha KOTEJbHYIO, YTO CIIOCOOCTBYET MOBTOPHOMY HCIOJB30BAaHUIO €0 B CUCTEME M 3KOHOMUH
XUMUYECKH OYMILIEHHON BOBI.

HarpeBaemblii TeroHocuTens ¢ Temmeparypoii 90°Cuepes oOpaTHBIM KOHTYpP LUPKYIMPYET
KBOJIOTPEHHOMY KOTIY.MOIIHOCTh, MOKPBhIBa€Masi TEIUIOOOMEHHBIMH allllapaTaMH, COCTaBIISET
110xBT ot o6miero pacxoma 1280 kBt (otoruienne, sentwsius, ' BC), uro cocrasnser 4,729
M3/d, B JIETHUH TEpPHOJ BPEMEHH HArpy3Kd Ha ropsdee BOJOCHAOKEHUE TMOIHOCTHIO
MOKPBIBAIOTCA TEIUIOOOMEHHBIMHU arapaTaMu.

B nocnenyromieM BO3MOXKEH BapMaHT M3MEHEHHS NPUHIUIHUAIBHOM CXEMBbl C
ABTOMAaTU3UPOBAHHBIM PETYJINPOBAHUEM SJIEKTPOMArHUTHBIX KJIANAHOB JUIS MEPEKIIOUYEHUS U
peryIupoBaHus KOHTYPOB, TO €CTh PadOTa TEIJIOOOMEHHBIX alIapaToB 3aBUCUT OT HATPY3KH Ha
cucTeMmy B 1esoM. Takyke BO3MOKEH BapuaHT MPEAyCMOTPEHUs TEIIOOOMEHHBIX alapaToB Ha
MPOU3BOJICTBE, TO €CTh KOHJEHCAT Mepej TPAHCHOPTUPOBKOW B KOTEIHHOM MPOXOAUT Yepe3
TEIJIOBOM MYHKT, a 3aT€M TOJIbKO Ha KOJIOHHY J€a3pallMOHHOIO MOJYJIsl, HO B JAHHOM ClIy4yae Ha
CaMOM KOHTYpPE HEOOXOIMMO YCTaHOBHUTH HACOCHI MOBBICHTENH AaBieHus. B mocneacteun KI1/]
CHUCTEMbI 3HAYUTEIBHO YBEIMUYMBACTCS, TAK KaK JIMHEWHbIC NMOTEPU TEIUIa U TUAPABIMYECKUE
MOTepU JABJICHUS W Hamopa MUHUMaJbHBL. [Ipm 3TOM KOHJEHCaT BO3BpalaeTcs, HO C
temreparypoii 70°C, npu 3TOM pacxoj mapa B HaKOIMTEIbHON €MKOCTH yBEIMYMBAETCS Ha 5-
10%. PacueT TeriooOMeHHOTO ammapaTa (IUIAaCTHHYATHIHN), TeTTIOHOCUTENN(TIOAAOIINI TEIUIO -
KOHJCHCAT, MPUHUMAIOIIUNA TEMJO0 — BOJIA),BBIIIOJHACTCS MPU YCIOBUHU, YTO BTEXHHUYECKOM
pacYeTen3BECTHHI JJAHHBIC TCIUIOHOCUTENS MO €ro (PU3MKO-XMMHYECKUM CBOWCTBAM, PacXo] H
Temmeparypa TeruioHocuTens (Bxone U Beixone). [lpum  ycnmoBuu, Korma oOJuH U3
BBIICTICPEUNCIICHHBIX IMapaMETPOB HEU3BECTEH, HEOOXOAMMO €ro ONpeNeIUTh,IIPUMEHSS
TEIUI0BOM pacueT. TernaoBol pacyeT crocoOCTBYET ONMpEAeNICHUIO0 XapaKTePUCTUK YCTPOMCTB, a
MMEHHO OTIPE/ICIICHUIO CISAYIONIUX TapaMeTPOB:

TEIJIOBasi Harpy3Ka;

pacxo TEMJIOHOCUTEIIS;

CpenHsisl pa3HULA TEMIIEpaTyp;

KOA((UIMEHT TEMI00TAaUH.

B ocHOBe BBIUMCIEHUSA BBIIIENEPEUNCICHHBIX TEXHUYECKUX [apaMeTpOB MPUMEHSETCS
TETIOBOM Oananc.B TermmooOMeHoM ammapaTenpoTeKaeT MpoIecc, B KOTOPOM TETUIOBast IHEPTUS
nepefaercss OT OJHOTO MOTOKa K JIPYroMy. OTO MPOUCXOAUT B PE3yJbTaTe HArpeBa Wi
OXJIQXKICHUSI:

Q=0Q, = Q1]

Q — KOoJIMYECTBO TEIUIOTHI TeTUIOHOCUTENS [BT].
Qz = Gzcz ) (tZH - tzx) [21]
Q, = G,c, - (tc — t,)[2.2],r1eG,,— pacxoa TEIIOHOCUTES (TOPSYETo, XOIOAHOTO), [KI/4];

C,— TEIUIOEMKOCTh TETIJIOHOCUTENIS (TOpsTYero XosoaHoro), [[x/kr-rpan];
t,.,— HauaibHas Temrneparypa terioHocurens, [°Cl;
t,— KOHEUYHasl TeMIleparypa TerioHocurenei, [°Cl;

OO0s3aTenbHO  HEOOXOAMMO y4YecTb, 4YTO MPHUBEACHHbIE (QOPMYJIbl HAMpPSIMYIO 3aBUCST
OTCTaOMIBHOCTH TEMIIEPATYPHOTO PEKUMA TETIOHOCUTEIISL.

Kormas y TemoHocuTenss OTCYTCTBYeT —MOAJIEpXKaHME  CTAaOWMJIBHOM  TeMIeparyphl,
TETJIOHOCUTENh MOJBEPTaeTCsl TEMIIEPATypHBIM IEepernagaM, B 3TOM CIydae pacyeT BeIeTcs C
PUMEHEHHUEM CIIeyIoIel (OPMYIIbI:

Q = Gc, - (t, — t,50) + G, + Ge - (t,,5c — t)[3],rmer — kommencupyemast Tterutora, [JK/Kr];
Cri— yAeabHast TEIJIOEMKOCTh(TIap, KOHJIEHCAaT), [Ix/xr-Tpan];
t,— TemmepaTypa KOHJIeHCaTa Ha BBIXOJE U3 TEeIJI000MEHHOTO ammapata, [°C].
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Pucynox 1. — [IpuHImMnmanpHas cxema 0J1I09HO-MOIYJIBHON KOTEIbHOM
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Qeop = QKOH() = GT [4]

Guop = = (b — ) [5.1]
Gy = 7 (e = t) [5.2]
B ci1ydae, €CJIM Harp€BarOUM TCIVIOHOCUTEIIEM ABJIACTCA I1ap, TO UCIIOJIB3YCTCA (l)OpMYJ'Iai

Grapa = o [6]

raeG — pacxo/1 TeIUIOHOCHUTEIS, [Kr/4];

Q — xonMyecTBO TEIIOTHI, [BT];

C — yIeJbHas TEIUIOEMKOCTh TeIuioHocuTeneH, [[x/kr-rpan];

I — TeIUI0Ta KoHaeHcaruu, [Jx/kr];

t,, — Ha4aJIbHAs TEMIIEpATypa FOpsIUYero U XoJI0JHOro Terionocurenei, [°Cl;
.« — KOHEUHAsi TeMIepaTypa ropsiero u X0oJI0/IHOro Teronocurenei, [°Cl.

CpeaHecTaTUCTUUECKOE 3HAYEHUEHUCIOIb3YETCS NIl BBIUMCICHMSI Pa3sHULBl TEMIIEpaTyp.
Pasuuiry TemiiepaTyp Haxo/sT 4epe3 cpeanenorapupmudeckoe snaueHue[4]:

— (Atﬁ_AtM)
At = In(Atg/At,,)

[6.1]

rae Atg, At,, — 60onblIast ¥ MEHbLIAs CPelHAsA Pa3HOCTh TEMIIEPATyp TEMJIOHOCUTENEH Ha BXOJE U
BBIXO/JIE U3 allnapara.

Koadduuument temmonepenaun MoKeT OBITh ONPEIEIICH CIETYIOIIM 00pa3oM:

11 3% 1

_:_+ﬂ+_+R3a2 [7]
k 51 xcm o1

rae O, — TOJIINHA CTEHKH, [MM];

Aem—KOdGGUITEHT TETUIOTIPOBOAHOCTH marepuaia CTEHKH, [Br/™m-Tpan];
0y ;— KOI(QQUIMEHTHI TENJIOOTIa4yl BHYTPEHHEH M BHEHIHEH CTOPOHBI CTEHKH, [Br/m? rpan;

R, .zp— KOOGDUIMEHT 3arpA3HEHUS CTEHKH.

KoHcTpykTUBHBIN pacueTnopasaensercs Ha MOoApoOHBIM U opueHTHpoBOUYHBIN.Hike ykazaHa
(dopMyia OpUEeHTHPOBOYHOTO pacyera:

Q
F == ; - Atcp [9]
[TpoxoaHoe ceueHueonpeaensercs no popmyse:
G
S=.- [10],

raeG — pacxoj TeTIOHOCUTEN, [KI/4];
(w - p)— MaccoBasi CKOPOCTb MOTOKA TETJIOHOCHUTETS, [KT/ MZ‘C].

CkopocTh TIOTOKa M €ro pacdyeT IPUHUMAETCS MCXOAs OT TeruioHocuTens. il HachIIIEeHHOTO
napa cKopocTh 1oToka coctasiseT 30-50 m/c.

[Ipu  ucnonb3oBanuulITO  (myIacTUHYATOrO  TEIJIOOOMEHHHMKA)  ONpENEIUTCSI3HAUYECHUE
HarpeBaeMou cpeibl, a TAKXKE IPEOIINX XO0B.

Jliis pacdera npuMeHseTcs ciaenyromas Gopmyna:

0,364
X G, AP, ! 1000t .
— P )0,636 . ( P ) . ( naep.cp [11]’

Xuaep Gnazp AP Hazp 1000— tzp.cp

171€G,,14.p — PACXOJ] TEIIOHOCUTETIEH, [Kr/u];
AP — Tiepenaj JaBiieHus TerioHocutenel, [kllal;

epHazp
topnaepep— CPEMHAS TEMIIEPATYPa TerIOHOCUuTENeH, [°Cl;
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X
[Tpu COOTHOH_IGHI/II/IX—FP < 2npumeHsieMass KOHCTPYKTHMBHAs KOMIIOHOBKA TETJIOOOMEHHUKA
Harp

X1 o
CUMMCTpHUYHAasA, €CINU X_p =>2 - HeCI/IMMeTpI/ILIHaSI.HI/I)Ke npeacrasjicHa (bopMyna, 10 KOTOpOH
Harp

BBICUMTHIBAEM KOJIMUECTBO KaHAJIOB cpenbl[4]:

_ Gya
mnaep -

L+ fie P 3600 [12],

Wonm

r1€G,,,,— PACXOL TETUIOHOCUTENS, [KI/4];

W, — OITUMAJIbHASI CKOPOCThH IMOTOKA TEIIOHOCHUTES, [M/c];
f. — )kMBOE ceueHne 0JJHOTO MEKIUTACTUHYATOTO KaHaia (XapaKTepUCTHKA BRIOPAHHBIX TIACTHH).

I'mppaBiuyeckuii pacdeT MNpeJHA3HAYEH Ul ONpPEACIICHHs I0Teph HAlopa U JaBICHUSA
NOTOKOB.JlJIA ~ pelleHuss W HaXO0XKIEHUSA  THIPABIMYECKOTO  CONPOTUBICHUS B
TEII00OMEHHUKEUCTIONB3YEeTCs cieyomas popmyna:

8P, =(2-t4+3¢) 2 [13],

raeAP,— norepu nasnenus, [I1a];

A — K03 PUITMCHT TPCHHUS,

|- nmuna TpybomnpoBoaa, [M];

d — qmamerp TpybomnpoBoaa, [M];

2~ cymMa K03 PUIIUEHTOB MECTHBIX COITPOTUBIICHHIA;
P — ILIOTHOCTH cpeibl, [KI/M];

W — CKOPOCTh TOTOKa, [M/c].

Taxke MpH NPOBEJCHHHM OCHOBHBIX PACUETOB TEIUIOOOMEHHBIX anmnapaToB B 00s3aTEILHOM
NOPSIIKE YKA3bIBAIOTCSI TEXHUYECKHE M KOHCTPYKTUBHBIE IapaMeTpbl Takue Kak: LElb U
HAa3HAYCHUS, TEXHUYECKHE TMOKa3arenu corigacHo TY  (TeXHHMYECKOMY  YCIIOBHIO),
KOHCTPYKTUBHBIE PEIICHUs, a UMEHHO MaTepHall, KOJIMYECTBO IIJIACTUH, rabapuThl, BEC, 00bEM.
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Pucynok 2. — KoHCTpyKIus TUIaCTUHYATOTO TETJIO0OMEHHHKA

[Tocne mpoBeneHus pacyeTa OCYIIECTBISETCS KOHCTPYKTUBHBIN moadop.[Ipu KoHCTpyrpoBaHUU
TETUIOOOMEHHUKOB HEOOXOJMMO YYeCTh 3amac IUIOMAJAW Ha 3arps3HEHUE, KaTeropuyecKH
3ampeniaeTcs BEIOOp KpUTHUECKU O0MbIInX pazMepoB (He 6onee 50 %). B cmyuae npeBbimieHus
nanHoro nmapametpa (>50 %) cunraercs, 4To TEMTIO0OOMEHHHK M0I00paH HEKOPPEKTHO.
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Pacuer IITO (maacTHHYATBHIA TeNMJI000MEHHUK) OCYLIECTBJSIETCI B NPOrPAMMHOM

o0ecrmeYeHn .

TeMnepaTypa rpellLER B04bl HA BXOAE aC 110 88.0
TeMnepaTypa rpSklel 8005 H8 BbIXOgE aC 20 66.7
Maccose pacxon Ty 3.153
AonycTUMBIE NOTEPHW A3BNEHWA ella r 25
MakcHMansbHOE AaBneHWe Gap ¥ 16

HarpeBaeMbli KOHTYP

TeMNepaTypa HarpesacMol 2005 Ha BeIXoge °C 90 73.0
TeMNEpaTypa HarpesacsMof 5045 HA BXOgE °C Tn 58.8
Maccoswif pacxon T/u 4.720
JonycTiMele NOTEPH A3BNEHWA ella - 25
MaKCcHManbHOE AaBNEHHUE Bap v 10

Pucynok 3. — Pacuer miacTHHYATOro TEII00OOMEHHUKA

ITocie  mpoum3BegeHHOro  pacyera  IUIACTMHYATOIO0  TEIJI000MEHHOIO
NPOU3BOUTCH KOHCTPYKTHBHBII moadop.

HH-07-16/1-7-TK (Qy SO mm)

520

Pucynok 4. — KoHcTpyKIusi TEII000MEHHOTO armapara
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[Tocne BHeapeHWS JAaHHONW CHCTEMBbI Ha MPOM3BOJCTBO CTOUT BBIJACIHUTH CIEIYIOUIHAE
JOCTHDKCHHS 1IeJIe, a MMEHHO: 3HAYUTEIbHOE YMEHBIIEHHUE pacxoja Iapa Ha IOJOTpeB
xonoguoi Bogsl ¢ 15°Cmo 102°C, sxomomus mapa cocrasiaser 1920 TOHH mapa B CyTKH.
DKOHOMUSI XUM.OUYHUIIIEHHON BOJBI cocTaBisieT 38 m3/4, anekTpudecTtBo, nmorpebdnasiemoe XBO,
1,6xBT. [TokperTue 110kBT TemmoBoit sHEprun OT 001Iero 00beMa, 4TO COKpaIaeT Harpy3Ky Ha
noTpeOJeHue ra3a ra3oBbIMU TOPEJIKaMHU, B JIETHUW MEPUOJ BPEMEHH MOJHOCTHIO MOKPHIBAET
HarpysKky ropsiaero BogocHadxenus (I'CB) Ha nmpeanpustum.
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KOHJAEHCATTBI KAUTAPY HETI3IH/IE BJAOKTBI-MOYJIbI
KA3AHIBIKTAP/IBI JKOBAJIAY

. @. Acxaros, A. A. Tymanosa

«Fymap0Oexk JloykeeB aThIHIaFbl AJIMAThl YHEPTETHKA JKOHE OaillaHBIC YHUBEPCUTETI»
KOMMEPLMUIBIK €MeC aKIMOHEPIIiK KoraMbl, AJyMaThl K., Ka3akcran
daniar_askhatov@mail.ru

Anoamna. Makarmana OHTIPICTIH  TEXHOJNOTHSUIBIK  KOHIBIPFRIIAPBIHAH  KaWTapbLUIATHIH
KOHJIEHCATTHI (EKIHII SHEPreTUKAIBIK PECYpCThl) MalAagaHyIblH apTHIKIIBUIBIKTAPBl KapacThIPbUIFaH.
Kenreren xarmaiinapa KoCiOpbIHAAPABIH HET13T1 Maceneci - SHEeprus XKYHeciHiH THIMII )KYMBIC icTeyi
YUIH JKBUTy IOBIFBIHBIH a3aiiTy, COHBIMEH KaTap JKbUIy SHEPIHACHIH YHEMACYIl apTTHIPYy OOJIBII
TabbiTambl. Ochbl MacenenepAl MIenly YIIH OHIIPICTIK KACIMOPBIHHBIH ayMarblHAa OJOK-MOIYIbIi
kazauabIKThl (BMK) sx00anay »xocmapnanran. BMK-HiH Heri3ri MiHIETI - )KBUTyMEH KaMTaMachl3 €TYIiH
HETI3r KaXETTUIIKTEpiH KaHaraTTaHABIPY YIIIH KOHAEHCATThl MaKCaTThl TaliJjalaHy j>XOHE OTBHIHIbI,
XUMISUTBIK Ta3apThUTFaH CYbl YHEMIEY, COHBIMEH KaTap YHEepTHsl dKYUECIHIH THIMIUTITIH apTTHIPY.

Tipex ce30ep. KOHICHCAT, XbUTY OTKI3TIIUTIK, Oy MOAYNIBAlI Ka3aHIBIKTAp, KbUTy Oepy, SHeprus
TachIMaJIayIIIbL.

DESIGN OF MODULAR BOILER HOUSES BASED ON CONDENSATE RETURN
D. F. Askhatov, A. A. Tumanova

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power Engineering
and Telecommunications”, Almaty, Kazakhstan
daniar_askhatov@mail.ru

Annotation. The advantages of using condensate as a secondary energy resource when it is
returned from the technological installations of the enterprise are considered in the article. In most cases,
minimizing heat loss for the most efficient operation of the energy system, as well as increasing energy
savings in heat production are the main problems in enterprises. Designing a modular boiler house on the
territory of a manufacturing enterprise is one of the solutions to these problems. The main task of the
modular boiler house is the appropriate use of condensate to cover the basic needs of heat supply and the
solution of issues of fuel economy, chemically purified water, as well as improving the efficiency of the
power system.

Key words: condensate, thermal conductivity, steam, block-modular boilers, heat exchange, energy
carrier.
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MPHTH 45.09.35
E. T. Amutos’, C. M. Jleéenes’, E. K. YmGerkyaos®, JI. M. Toii6azap’

! Hexommepueckoe akmpoHEpHOE OOIIECTBO «AJIMATUHCKUN YHHUBEPCUTET SHEPTETUKU U CBSI3U
umenu ['ymapbeka JlaykeeBay, r. Anmarsl, Kazaxcran
ZHaI_[I/IOHaJ'IBHHﬁ rccie1oBaTesIbCkuil TOMCKUI MOJIMTEXHUYECKUI YHUBEPCUTET,
r. Tomck, Poccus

BUOPA3JIAT'AEMBIE TEIINIOPACCEUBAIOINUE KOMITIO3UThbI
JJIA OXVTAKAEHUA CBETOANOIHBIX JTAMII

Annomayus. Hane:xHOCTh M UTMTENBHBIA CPOK CITY>KOBI CBETOIMOJOB B 3HAYUTENBHOW CTEIIEHU
3aBUCAT OT 3()(HEKTUBHOCTH OTBOJA TEIUIA OT M3IyYAIOLIMX CBET KOMIIOHEHTOB. B craThe paccMOTpeHbI
BOIIPOCHI TEIUIOPACCESHUA U CYIIECTBYIOIINE TEXHOJIOIMM OTBOJA TeIula B cBeTonuonax. Ilokasano, 4ro
TPaJUIMOHHBIC TEIUIOPACCEUBAIOIINE IOJUMEPHl COMPOBOXKAAIOTCS MPOOJIeMaMU WX YTHIW3AIHH.
Otcrona BO3HMKAET NPAKTHUECKUH MHTEpec K pa3paboTke OHOpas3naraeMplX TEIUIONPOBOISIINX
kommo3utoB (BTK). B manHo# craTthe mpemioxkensl criocoOs! momydeHus: bTK Ha ocHOBe mpuMeHeHus
MOJIMJIAKTH/IOB, KOTOPBIE JIETKO pa3pyIIaoTCsl MO/ JeHCTBUEM OKpYysKatomiel cpeabl. Mukpodotorpadumn
nmonmydeHHBIX 00pa3noB BTK mokaspiBaroT oOpa3oBaHHWE B TOJUMEPHOW MAaTpHUIlE HEMPEePHIBHBIX
TEIUIONIPOBOSIIIMX MOCTHKOB 3@ CYET KOHTaKTHPOBAaHHS APYr ¢ Ipyrom dactun rpadura. [Ipusenena
METO/IMKa UCCIICIOBAaHUI W pe3ynbTaThl W3MepeHui koddduimenta termonpoBogHocTy. [lonydeHHbIe
BTK wMoryr HaliTH LIIMpOKOE MpPUMEHEHHE B CBETOAMOAHBIX CHCTEMaxX OCBEUICHMS B KadecTBe
9KOJIOTHYECKH YUCTHIX TEIUIOPACCEUBAIOIINX DIIEMEHTOB.

Knwouesvie cnosa: TennonpoBOAHOCTD, MOJIMIAKTHI, YIJIEPOIHbIE HAHOTPYOKH, Onopasiaraemble
IIOJIUMEDBHI.

BBenenne

C pa3BuTHEM COBPEMEHHBIX TEXHOJOTUH MPOM3BOACTBA CBETOJNOAOB BaKHOE 3HAUECHUE
Ha JTalne NPOEKTUPOBAaHUS YAEIAETCS TEMIEPATypHBIM AacleKTaM, TaK KakK CBETOJMOMABI HE
JOJDKHBI meperpeBatbes. C BO3pacTaHUEM TeMIepaTypbl aKTUBHOIO CJOS CBETOJIMOAA €ro
CBETOOTJaua MOHMKaeTcs.Beienstomasicss  TeruioBas SHeprust B mpolecce  paboThl
CBETOJIMO/IHBIX HCTOYHMKOB CBETa B 3HAYUTEIBHOM cTeneHW CHUXkaeT 3((EeKTUBHOCTH
pabOTHITAKUX YCTPOMCTB, TMOCKOJBKY JHUIIBHEKOTOPas JOJs IOABOAUMONW K HHUM DHEPrUH
TpaHC(HOPMUPYETCS B CBETOBYIO dHEPrui0. [109TOMy OCHOBHOM MpOOIEMOi IJisi CBETOAMOIHBIX
JIaMII SIBJISIETCS OXJIaKIeHUe (OTBOJI Teria) nmpu ux Harpese [1, 2].

B OonpmmHCTBE ciyyaeB A OTBOJA TeIJla OT KPUCTAJIOB M IMOCIEAYIOLIEro
TEIUIOPACCEAHNS HCIOJB3YIOTCSl allOMUHUEBBIE paguaTopbl. OIHAKO B IOCIEAHEE BpeMs Y
QIIOMUHUS TOSBUJIICS TOCTOMHBIN KOHKYPEHT - TEIUIONPOBOISILINE MTOTMMEPHBIE KOMIIO3UTHI.

W3 [3] u3BecTHO, uTO OKOJO 90% BXOAHOH SHepruuM mnpeodpaszyercss B TEIMJIOBYIO
SHEPTUI0 W TepelaeTcss Ha MeTaumueckyro dacth LED-kpucramma (¢dparmenta kopmyca
namnel). Jlumbs 5-10 % osHeprum mnpeoOpa3yercss B SHEPrui0 H3IydeHus. B 3Toil cBs3H
BO3HUKAET HEOOXOAMMOCTh HOBOT'O MOJX0/1a MPH KOHCTPYUPOBAHUU cucTeM oxjaxaeHus LED-
CBEeTHJIbHUKOB. To ecThb pa3pabaTbiBaTh HOBbIE MaTepHaibl JUIsl OTBOAA Telja BMECTO
HCIIOJIb3YEMBIX aJIFOMMHHUEBBIX PaJHATOPOB.

B Hacrosimiee BpeMs BeqyTcsl pa3pabOTKU pauaTOpPOB OXJIAXKICHUS Ul CBETOIMOIHBIX
JamMn W3 KOMIIO3WIMOHHBIX IOJIMMEPOB, KOTOphle oOnanatoT 20-KpaTHBIM YBEITHYEHHEM
TETIIOPHU3NUECKUX CBOMCTB MO CpaBHEHHUIO ¢ 0ObIUHBIMU T1acTMaccamu [4]. 1o 3Toit npuuune
U3TOTOBJICHHE paAUTOpPOB oxyaxaeHus LED-cBeTunbHUKOB U3 aMIOMUHUSA TEXHUYECKU
U30BITOYHO ¥ SKOHOMHYECKU HELeIeco00pasHo.

TennopaccenBaronye MIACTUKU MO3BOJSIOT HE TONbKO 3¢ dektuBHO oxinanuth LED-
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KPUCTAJIJI, HO ¥ 3HAUUTENBHO YMEHBIIUTH BeC, rabapuThl U Ce0ECTOMMOCTh W3TOTOBIICHUS
OCBETUTEIBHBIX YCTPOMCTB Ha UX OcHOBE [4]. Huskas cKopoCTh Jerpajgaliid CHHTETUYECKHUX
MOJIMMEPOB SIBIISIETCS OCHOBHOM MpoOsieMoil 1715 okpy»katoleil cpeabl. [loaromy HacTosTenbHO
TpeOyeTcst co3aanue «Oe3BPEeIHBIX» M0 OTHOLICHUIO K MPUpPOAe OHOpasIaracMbIX MOJTUMEPHBIX
KOMITO3UIIHH.

Ha panHoM »sTame pa3BUTHS U CYIIECTBOBAHMS TOJMMEPHBIX TEIUIOPACCEUBAIOIIMX
9JIEMEHTOB CTOMUT BOIPOC YTHIM3ALMM TaKUX MaTEpHUaioB, MEPUOJ PA3JIOKEHUS KOTOPBIX
JOCTUTAET HECKONBbKUX cTojeTuid. B aTol cBszm paspaborka BTK, ocobenHo B KauyecTBe
TEIJIOPACCEUBAOIINX JIEMEHTOB CBETOIMOAHBIX JIaMIl, SBJISIETCS aKTyallbHOM 3a1aueil.

MaTepuajbl M METOABI HCCIEI0BAHUSA

OnHUM U3 MUPOKO NPUMEHSEMbIX OHMopasiaraeMbIX IMOJUMEPOB SIBISETCS MOHUIAKTH
(IIJTA), TepMOIIaCTUYHBIA W OHMOCOBMECTHUMBIM TOJUMEpP, MOHOMEPOM KOTOPOTO SIBJISETCS
MoJioyHas kuciaora. CeIpbeM Ui MTPOU3BOICTBA MOJOYHOM KHCIIOTHI CIY>KaT BO3OOHOBIISIEMBIC
pecypchl, TakMe Kak CaxapHbli TPOCTHUK M KyKypy3a IyTEM MOJOYHOKMCIOIO OpoXeHus
nosucaxapuaos. [Ipor3BoICTBO KPYITHOTOHHAXHBIX [TOJMMEPHBIX MaTepUAIOB, MTOJIy4aeMbIX U3
CJIO’KHOM CMECH yTJIEBOJOPOIOB, CTAHOBUTCA BCce 00Jiee JOPOrOCTOSIINM H3-3a UCTOIAOIIUXCS
3aracoB HedTH 1 Ta3a [4]. [lomuaakTHIBI OTHOCUTENHHO JIETKO MOABEPTAIOTCS JECTPYKLUH MO
BO3JCHUCTBUEM OKpY)Xarolled cpeipl, B OTJIMYME OT OOJIBIIMHCTBA  HCHOJIb3YyEMBIX
CUHTETMUYECKUX NOoJuMepoB. TemmepaTypa CTEKIOBaHMs MOJIMIAKTHIA cocTaBiseT 55-65°C, a
wiaBneHus 165-170°C, uro cousMepuMo ¢ TeMmIepaTrypoill nepepabOTKH CHHTETHYECKHX
noJImMepoB [5].

B Hammx npeapinynmx paborax [6, 7] B KauecTBe MOJUMEPHOW MAaTpUIbl IS
TEIUIONPOBOSAIINX KOMIIO3UTOB HCIIOJIb30BAJICS IOJIMJIAKTU C HAMOJHUTEISIMU U3 IOPOILIKA
HatypanbHoro rpadura (I') u yrnepoausix HanotpyoOok (YHT). Ilocnennue moauduumpoBanu
cBoiicTBa pa3padarsiBacmbix bTK.

Muxkpodororpadun aucriepcHOHHOTO cocTostaus mpepiaraemoro bTK, momydennsie ¢
IIOMOILBIO PACTPOBOIO AIEKTPOHHOIr0 MUKpockomna (POM), mpuseneHs! Ha pucyHke 1.

g & .
Rt “WPS S .
EHT=2000kV Mag= 500KX Signal A=SE1
WD=80mm TitAngle= 0.0° |Probe= 990 pA

a) 0)

10 W 10 um EHT=20.00kV Mag= 500KX Signal A=CZ BSD

WD= 85mm TitAngle= 00° |Probe= 1.2nA

Pucynox 1 — POM mukpodortorpadhun kommozuruit [TJIA/T (a) u TINTA/T/YHT (6)

N3 pucyska 1 BumHo, uYTto dacTunbl TpaduTa QGOPMHUPYIOT pacIpeeIeHHYIO
TEIUIONPOBOSAIIYIO CETKY, 00pa3ysch cIydalHbIM 00pa3oM B TOJUMEPHOH MaTpHIIE.
dopMHpOBaHNE MHOTOYMCIICHHBIX HETPEPBIBHBIX TEIIOMPOBOISAIINX MOCTHKOB B MTOJUMEPHON
MaTpUlle M3 YacTUI[ rpadura AOCTUTACTCA C YBEIMUYEHUEM KOHIICEHTPAIIMU HATOJHUTES.
JNoGasnerne B kommo3uiuu [TJIA/I" yriaepoaHBIX HAHOTPYOOK NPUBOAWT K OOpa3OBaHHUIO
JOTIOTHUTENBHBIX MOCTHKOB 3 YHT, dYro mnpuBeno K MJOMOJHUTENBHBIM KOHTAKTaM C
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MOBEPXHOCThIO dYacTull Tpadurta. DTO O3HAYAET, YTO CETh M3 OJHOMEPHBIX YIJIEPOIHBIX
HAHOTPYOOK M OOBEMHAsl CeTKa W3 MHUKPOYACTHI[ TrpaduTa al0T COBMECTHBIH BKIAJ B
o0Opa3oBaHHe AOIMOJHUTEIBHON KOMOMHUPOBAHHOM MPOCTPAHCTBEHHOW CETKH B KOMIIO3UIIUU.
dopmMupoBaHUE MOCTHKOB JIJIsi TpaHCTIOPTa (DOHOHOB M YMEHBIICHUS MEXK(Pa3HOTO TEIIOBOTO
CONPOTHUBIICHHUS JTOCTUTAETCS 3a CUET YBEJIIMUYEHHUs 4uciia KOHTAakTOB Mexnay [IJIA matpunei u
KOMOWHUPOBAHHOM MPOCTPAHCTBEHHOW CETKH.

Jiia onpenenenns KodhUIMEHTOB TEIJIOMPOBOAHOCTH A KOMIO3UIIMOHHBIX MaTepUaioB
BTK ucnonb3oBancs ananuzarop THB-100, o6uiuii Bug KOTOpOro nokasaH Ha pUCYHKE 2.

Pucynok 2 — Ananusarop remnonposogsHoctu cepuun THB

Ompenenenne  koddduimeHta TemmonpoBogHocTH (A) OCHOBaHO Ha  METOAE
HECTAIMOHAPHOTO TOPSTYET0 MOCTa, KOTOPBIA MpeAronaraeT MoAU(UKALNIO H3BECTHOTO METO/1a
ropsiuei MpoBOJIOKH [5].

B mpennaraemom Merosne, B OTIMYME OT METOJA ropsyeil NpPOBOJOKH, B KauecTBE
VCTOYHHUKA TEIUIA UCIOJIb3YIOTCS NMPOBOJHUKH B BHUJIE JIEHT M MOCTOBas CXeéMa W3MEPEHHS.
OCHOBHBIEC COCTaBJISIFOIINE METOAA M3MEpeHHs K0d()(UIIMEHTa TEIUIONPOBOAHOCTH MPUBEICHBI
Ha PUCYHKeE 3.
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Pucynok 3 — CocraBinstomnye MeTo/1a u3MepeHus kodpduirenra TermionpoBoIHOCTH

Hamnpsixkenne B 1uaroHann Mocta ONpenesseTcs pa3HOCTbIO TEMIIEpaTyp BHYTPEHHUX U
BHEIITHUX PE3WCTUBHBIX HarpeBaTtenedd nmatumka. Jlns ompemeneHus  kodddummenra
TEIUIONPOBOAHOCTH A JATYMK M3MEPEHUU PACIIONaraloT MEXIy ABYMs YacTSIMHU H3MEPSIeMOro

06pa3ua, TOJIIIMHA KOTOPOIo HE MCHEEC 5 MMm.
FaGapI/ITLI JaTdyyKa, HM3TrOTOBJICHHOI'O M3 HOHHaMHHHOﬁ INICHKH C JICHTOYHBIMHU

HarpeBaTeNIIMU B BHJIC HAIBUICHHBIX IOJIOC HUKENS, cocTaBisitoT 82x42 mm (THBO6N45) nnu
42%x22 mm (QSS6). [Ins marepuanoB ¢ A menee 1 Bt/(m-K) ucnonb3oBancs u3MepuTeIbHBIN
natunk tuna THBON4S5, xotopslii mo3BosseT n3Mepars KO3(GUIMEHTH! TEIUIONPOBOJHOCTH H
TEMITEpaTypOIIPOBOTHOCTH OAHOBPEMEHHO; i MaTrepuaioB ¢ A Oomee 1 Br/(MK) —
U3MEpUTENbHbIN natynk QSS6, MO3BONSIOMUI ONpenensTh TONbKO BenmuuHy A. Habop
CMEHHBIX JIATYMKOB, UCIIOJIb30BAHHBIX B OKCIIEPUMEHTAX, IPUBEIICH HA PUCYHKE 4.

Pucynok 4 — Cmennsbie natunku ans THB-100

Jlnst u3MepeHus KodppuureHTa TeIONPOBOJHOCTH A UCIOJIb30BAINCH JIBA OJUHAKOBBIX
oOpa3ua marepuaia TOJIIMHON He MeHee 5 MM. Mexay JacTs MM 3TOro odpasla pacrosaraics
WU3MEPUTENIBHBIN JTaTYMK, BKJIIOYAIOIIMN JICHTOYHBIM HAarpeBareilb M JaTYMKU TEMIIEPATypHI,
coOpaHHBIE IO MOCTOBOH cxeMe. Pa3HOCTh MOTEHLMANIOB B JUAroHAIM MOCTa COOTBETCTBYET
Pa3HOCTH TEMIIEpaTyp, BOZHUKAOIINUX OT HarpeBa.

DKclepUMeHTaIbHbIE Pe3yIbTaThl U3MEPEHUI KO3 PHIIMEeHTa TeMIONPOBOHOCTH A IS
pa3pabotannsix BTK npuBenens! Ha pucyHke 5.
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Pucynok 5 — 3aBucumocts ko3¢ GuIueHTa TermIONPOBOIHOCTH A OT COJIEPKaHUs
rpadura: 1 —6e3 YHT; 2 —c 1,0 Bec.% YHT
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Pe3yabTaThl Hcce10BaAHUT

B pesynbrare skcriepuMeHTOB onpezaencHo, uro 3HadeHus A i TIIK yBennuuBarotcs
npumepHo B 14 pa3, ot 0,193 B1/(M-K) miist ucxoguoro ITJIA mo 2,73 Bt/(M-K) s komno3unun
[IJIA/T' ¢ 30 Bec.% rpadura. C poGaBnenmem 1,0 Bec.% YHT rtemmompoBomnocts BTK
yBenuuuBaetrcs npumepHo Ha 40% (o 3,8 Bt/(M:K)) nmo cpaBuenuto c¢ asoiinbiMu [TJIA/T
KOMITO3UITUSIMH.

C 00mbI10# 10TIEH BEpOATHOCTH MOXHO yTBEpKAaTh, 4To npeanaraembie bTK obGnanaror
CBOWCTBAMHM OWOpA3JIOKECHHS, TaK KaKk B HMX cOCTaB BKIoueHbl [LJIA, KoTopbie Iierko
pa3pyLIarOTCs MO ACHCTBUEM YTUIN3ALMOHHOM CPEBL.

3akiioueHune

PesynbraThl  DKCIIEpUMEHTANBHBIX ~ HCClenoBaHui  TermonpoBoguoctd  IIJIA/IT u
[IUIA/T/YHT KOMIIO3UTOB IOKa3bIBalOT BO3MOXKHOCTh HIMPOKOTO Hcnosb3oBanuss bTK B
KAauecTBE aJIbTEPHATUBHOTO BapUaHTa TEIJIOPACCEMBAHMS 3JEMEHTOB CBETOAMOJHBIX CUCTEM
ocselieHus. IlpenmyiecTBOM TakMX KOMIIO3UTOB SIBISIETCS HUX OHMOpA3IaraeMocTh IpU
YTHIM3ALUU.
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’KAPBIK IUOATHI LIAMIAP/BI CAJIKbIHIATYFA APHAJIFAH
BUOJIOTHSUIBIK BIIBIPAMITHIH JKBLTYTAPATKBIII KOMITO3UTTEP

E. T. aMI/ITOBl, C. M. JIeﬁez[eBz, E. K. YMﬁeTK¥J10B1, J. M. Toixiﬁmap1

L«Fymap6ex Jloykees aTIHIAFGI AJIMATHI SHEPTETHKA XKOHE OAilIaHbIC YHHBEPCHTETI»
KOMMEPLMSUIBIK €MeC aKIIMOHEpIIiK KoraMbl, Anmartsl K., Kazakcran
TOMCK NOJTUTEXHUKATIBIK ¥JITTHIK 3epTT€Y YHUBEPCHUTETI,
Towmck K., Peceit

Anoamna. YapbIKIHOATHI MIaMIAPIBIH CEHIMIIIITT MEH Y3aK Mep3iMre KbI3MET eTyi KeOiHece
JKapbIK IIBIFApaThIH KOMITOHEHTTEpACH OOIHEeTIH KBUTyABl TapaTyAblH THIMIUTITIHE OaillaHBICTHI
Makanaga >KbpUIy TapaTy Mocejeiepi »OoHE JKapbhIKOUOATAphIHAA OONiHETIH KBUIyIbl TapaTyIblH
KOJITAHBICTAaFbl  TEXHOJOTHSIIAPBl  KapacThIpbUIFaH. JlocTypii JKbUTy Taparymisl HOJMMEpIepAi
3aNaNCHI3IaHIBIPy MAcenenepi Karap KypeTiHAiri kepceTinreH. JleMek, OHONOTHSIIBIK BIABIPAUTHIH KBITY
otkisrim xommosutTepAi (bXK) xacayra mpakTukanblk KbI3BIFYIIBUIBIK 0ap. byl makamaga KopimaraH
OpTaHBIH OCEpiHEH OHAM J>KOMBUIATHIH MOJMWIAKTHATI Koyimanyra Herizgenren BXKK amy omicrepi
yeeiaburad. AspiaraH BXKK  ynrinepinig mukpodotorpadusuiapsl  monuMepiik Marpumana rpadur
OemmrektepiHiy Oip-OipiMeH Tyiicyl eceOiHeH Y3IIKCi3 JKbUTy OTKI3eTiH apaiblKTapAblH Ty3LIreHiH
KepceTeni. 3epTTey o/licTeMeci )KOHE KbUTY OTKI3TIIITIK KOAQPHUINEHTIH eIIey HOTHKENEpi KeATipiIreH.
Anpmarad BXKK  skapbIKOMOATHI  JKapbIKTAHIBIPY OJKYHenepiHie O6JiHETiH IKbUIYAbl TapaTaThiH
HKOJIOTHSIIBIK Ta3a DIIEMEHTTEP PETiHIE KeHiHeH KoJanyFa Oomabl.

Tipex  ce30ep.  XbUIy  OTKI3TIMTIK,  TOJMIAKTHA, KOMIPTEKTI  HAHOTYTIKIIEJeEp,
OHMOJIOTUSUTBLIKBLIBIPANTEIH TIOJMMEpIIEp.

BIODEGRADABLE THERMAL DISSIPATING COMPOSITES
FOR COOLING LED LAMPS

E. T. Amitov’, S. M. Lebedev?, Y. K. Umbetkulov?, D. M. Toibazar®

! Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power engineering
and Telecommunications”, Almaty, Kazakhstan
’National research Tomsk Polytechnic University,
Tomsk, Russia

Abstract. The reliability and long life of LEDs is largely dependent on the efficiency of heat
dissipation from light emitting components. The article discusses the issues of heat dissipation and
existing technologies for heat dissipation in LEDs. Traditional heat dissipating polymers are accompanied
by problems in their disposal. This gives rise to practical interest in the development of biodegradable
heat-conducting composites. Methods for producing biodegradable heat-conducting composites based on
the use of polylactides, which are easily destroyed under the influence of the environment, are proposed
in this article. Microphotographs of the obtained samples of biodegradable heat-conducting composites
show the formation of continuous heat-conducting bridges in the polymer matrix due to the contact of
graphite particles with each other. The research methodology and the results of measurements of the
thermal conductivity coefficient are described. The resulting biodegradable heat-conducting composites
can be widely used in LED lighting systems as environmentally friendly heat-dissipating elements.

Key words: thermal conductivity, polylactide, carbon nanotubes, biodegradable polymers.
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OPTAHMKAJIBIK KAJIJIBIKTAPIAH BMOT'A3 OHAIPYATH BEJICEHILIITTH
APTTBIPY

AHoamna. 1lapHUKTIK Ta3gapAblH OeNiHYIHIH YIFaloObl, CYAbl TYTHIHYIBIH apTybl JXOHE OHBIH
JIACTaHYbl, XKepP KYHAPIBUIBIFBIHBIH TOMCHJICYl, KaJIBIKTapAbl THIMIlI TainanaHOay jXoHE KOpIlaraH
OpTaHBIH JIACTaHYBIHAH TYBIHAAWTHIH TMpoOiieMaliap, araliChI3NaHablpy OYKil oneM OOoWbIHINA TaOWFH
pecypcrapabl THiMCI3 TaiinamanyapH cainmapbl Oonbim Tabbutansl. 2010 xeimer EO enmepi omemperi
SHEPTHUSHBIH JKaJIMbl TYTBIHYBIHJIAFBl OMOMAacCaHbIH YieciH 12% - Fa JeHiH apTTBIPABI, al QJeMJIETi
JKaHAPTHUIATHIH SHEPTUs Ko3i peTine OuoMaccanbly ecy 6omkaMbl 2040 xbinra Kapait 23,8% - Fa xeTeni
jgen  Oomkainpl. buoraz TEXHONOTWSNIAphl  aTauMbIIl  TpoOyieManapra Kapchl Kypec IKOHE
OMOPHEPreTHKAHBIH J1laMy OOJKaMIIapblH KaMTaMachl3 €Ty JKOHIHJCTI Imapaiap Ti30eriHaeri MaHbI3bl
KOMIIOHEHTTepAiH Oipi Oombin Tabbutambl. Ochulaiiiia, OMora3 TEXHOJOTUSJIAPBIH CHTI3y SHEpPreTHUKara,
ayblT MIapyalllbUIbIFbIHA, KOPIIAFaH OpTaFa, ICHCAYIBIK CAKTayFa JKOHE XaIIbIKThI )KYMBICTICH KaMTYFa OH
acep eremi [1].

buootkiH eHpipiciHne OuorasmelH O6JiHYiH KapKbIHAATy VIIIH OpTypii OakTepusuiap
KoJimanbuiaael. OpraHuKaiblK KATABIKTapAbl allbiTy (O0XKBITY) MPOIECiHAe OpTaHbIH apamepliepi, siFHI
TeMmreparypa MeH bUIFaIIbUIBIKTHIH alaThlH OpbIHBI 30p. Kazipri yakpiTTa TeMIepaTypaiblK pexiMHIH
OPTYPJIl BapHallUsIapbIH, bUIFAJABUIBIKTEI, OaKTEPUSIIBIK MaCCaHbIH KOHIICHTPAIUACHIH, OMOpPCaKITUSHBIH
OTy Y3aKTHIFbIH TaiajaHyFa HETI3JIeIreH OMora3 anyiblH KOINTEreH TeXHOJIOTHUIAPhl 93IpJICHIII JKOHE
KOJITAHBLTY/IA.

Kenteren Oakrepusmap Typii cyOcrparrapmsl oTbiHFA (OWOCyTek, Owocruprt, Onoras) oHait
aliHanpipa anaapl. MHKpOOpraHu3MAep OpTYPIi OMOOTHIHJBI OHJIpYre TiKeNel KoHE KaHaMa BIKIal
eteni. I'erepoTpodThl MUKpOOPraHU3M/ECP OMOTa3 JKOHE OPraHUKABIK KAJJIBIKTAPJIAH JKacaaFaH OThIH
CIUPTTEPI CHUAKTHI OMOOTHIHJIBI KOMMEPIHMSIBIK OHIIpY YIIiH maimananeiiansl. [1IukizaTraH OTBIH
OHJIIpYre KaOUIETTI MHMKpPOOPTaHU3MJICp OYPBIH MaiijanaHbUIMajIbl, al Ka3ipri yakbITTa OCBhIHIAN
OakTepusiappl ecipy xkobananyna. Kasipri yakpiTra 6apiblk Ouoras eHJipici METaHOTCHJIEpre Toyel/i
JKoHE OYHBIH JKaKbIH OOJallakTa e3repyi eKiTanau.

Makanaa OpraHuKalbIK KaJJbIKTap/bl alllbITy MPOIECCIH KapKbIHIAATY VIIIH KOJJIAaHBLIATHIH
MHUKPOOPTraHU3M/IEpre KaXKETTi OpTaHbl 3epTTEy HOTIKEIEePi KeNTIpiIreH.

Tipex co30ep: Guoras, 6uoras KOHIBIPFBLUIAPHI, OAKTepUsIIap.

Kipicne

brora3 KOHIBIPFBUIAPE] OPTaHUKAIBIK KAJABIKTapAaH (Majl KoHEe ©CIMIIIK [IapyanibUTbIFbI
OHJIIPICIHIH) JKOHE CapKbIHJIbI cylapJaH Ouora3z (KaHFBIII ra3) eHiipyre apHanrad. buoras0en
Katap OWOTra3 KOHJBIPFBUIAPBIHAH JKOFAphl THIMJI KYHABI CYHBIK OPTaHUKAIBIK THIHAWTKBIII
eHJIipyre Oosapl.

Kasipri yakpitTa Kazakcranma KyaTsl opTypJIi jKoHE TYpJli MakcaTTa KOJJAaHyFa O0JIaThIH
Omora3 KOHABIPFBIIAPBIH KYPACTBIPY OENCeH Il 3ipaeHyAe kKoHEe Urepinyne. OIeMHIH KONTereH
ennepinae Owora3 TEXHOJOTHSUIAPHI JKBUTY JKOHE OJIIEKTP DHEPTHSICHIH, JKOFapbl THIMII
OpPraHUKAaJbIK THIHAWTKBIITAp OHIIPYAIH CTaHAapThbiHA alHangel. Ocipece, Ouorasz amy
MaKcaTblH/Ia MYHHIUTAIIBIK JKOHE HWHAYCTPHSUIBIK akaba cynapabl Tas3alay >KoHE Kojere
KapaTy, aybll IIapyallbUIbIFBl MEH KaTThl TYPMBICTHIK KaJJbIKTapAbl KaiTa eHAey KEHIHEH
KoJgaHbuTyna [2].

MewmnekeTTik  Oafjapiamaiap MeEH JKeKe [IapyalbUIbIKTap —JeHreifinge Ouoras
TEXHOJIOTHSUIAPBIH €HT13Yy/I1H KeJeciield MakcaTTapbl Oap:
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- ap3aH dHEPrus OHIPIC;

- OMoXxaOABIKTap/ bl KOJIAAHY apKbLIbl aybl IMIAPYaIlbUIBIFbl JaKbUIAPBIHBIH OHIMIUTITH
apTThIpY;

- aybll IIApyallbUIBIFBl OHIMAEPIHIH camachlH KaKCapTY-3KOJOTHSUIBIK Ta3a eHIMAEp.l
OHJIIPY;

- aybUI XaJKBIHBIH QJICYMETTIK JKaF/IaifbIH jKaKcapTy;

- OpMaH araluTapblH CaKTay, TONBIPAK IPO3USICHIHBIH TOMEH/IEY1;

- ayBUIIBIK KepIIepie )KYMBICCHI3IBIKTHIH TOMEHIEY1 )KoHe T.O.

Keke mapyambuibikTap OHOra3 KOHABIPFBICHIH EHTI3YyI€H JKOHE OChl KOHJBIPFBIIA
KaJIBIKTap/Abl KaiiTa eHIey OHIMIepiH MaijanaHyldaH naiaa amna amansl. Ecenteynep Oumora3
KOHBIPFBICBIHBIH ©TEIIy Mep3iMi opTalla YII >KbUIIbl KYPaUTHIHBIH KepceTell, OipaK KenTereH
KOHBIPFBUIAP YIIH OYJI Oip *KbUIIaHIa KEM MEp3iM 0OJTybl MYMKIH.

KazakcTan aybul mapyalibUIBIFBIHBIH OPTaHMKANBIK KaJJBIKTAphIH KOCa allFaH[a,
OmopecypcrapablH opacaH 30p KopbiHa ue. Kaszakcranma Ouwora3 any YIIIH OpPraHHKAIIBIK
KaJABIKTapAblH caHbl 1324 MiH. T Kypaiapl. buoras TeXHOJIOTHSIAPBIH €HTI3y aBTOHOMJIBI
SHEPrUsIMEH MIaIFai ayJaHaapabl KaMTaMachl3 eTyIiH OipaeH-0ip ke3i [3].

Kazipri yakpITTa TemmepaTypaslblK PEKIMHIH OPTYPJIl BapualUsiIapblH, bUIFAIIbLUIBIKTHI,
OaKTEepHSUTBIK MAacCaHbIH KOHIICHTPAIMAICHIH, OMOpEaKIUsSHBIH OTy Y3aKTBHIFBIH MaiijanaHyra
HETi37eNITeH 0Mora3 anyablH KeNTereH TEXHOJIOTHsIIaphl 931pieH Il KoHe Konaanbutyaa. Kasipri
yakpITTa onemzae 60-Ka KybIK TEXHOJOTHsIIAp LIBIFAPBUIBIT KOJAAHBUTYA, COJAPJABIH iMIiHAe
«Biogaz PlanET», Darmstadt, «Regio Energiesysteme», «Bio Energy Biogas GmbH»,
«Vogelsang», «Mayer Maschinenbauge-sellschaft GmbH», «Awila», «PlanET Biogastechnik
GmbH», «Strautmanny, «Innex Warmetauscher GmbH», «Schmack Biogas AG» >xone T.6. atan
etyre Oonansl [4].

OnpipicTe  MEHIIIKTI  IIBIFBIHAAPIBIH ~ TYpPakThl  ecyiHe OaiijaHbicThl  Ouoras
TEXHOJIOTHSUIAPBIH €HT13y1H ©3eKTLIir apTyaa. KanaplKTappl alibITy HOTHXKECIHIIE aJIbIHFaH
Ouoraszpl KazaHABIKTAp MEH aya JKbUIBITKBIIITAp YIIIH OTHIH PETiHAE MaijanaHyra OoJaibl
HEMece KallFaH OJlaH KaJFaH KaJIJbIKTap/bl OPraHUKAIBIK OMOTHIHANTKBIII PETiHAE KOJIJaHyFa
Oomnanapl.

Marepunangap MeH daicrep

OpraHuKablK KalIbIKTap/IaH KaHFBIII T'a3 aly KOHE OHBI TYPMBICTA MMaianaHy, bIIbIpay
nporiectepi OypblHHAH Oenrii: onapslH Tapuxsl KpiTaiina 5 MbIH &bUT OypbIH, YHIICTaHAa - 2
MBIH JKbUI OypbIH Oacray anajbl. OTKEH MBIHXBUIIBIKTAD YILIIH METaH TY3ITIH OpraHHUKaJIbIK
KaJABIKTApAbIH bIABIPAYBIHBIH OMOJIOTHSUIBIK MPOLIECIHIH TAOUFAThl ©3TepPreH KOK. bipak Kasipri
3aMaHFbl FBUIBIM MEH TEXHHKA OYJI «eXeNTi» TEeXHOJOTHSUIAPAbI TeK KBUIBI KIMMAaThl Oap
enjeple FaHa eMec, KaTal KOHTMHEHTAJAbl KJIMMaTbl Oap enjeple A€ THIMII KOJIJaHyFa
MYMKIH/IK OepeTiH ka0AbIKTap MEH KyHenepi Kyp/bl.

buora3s cyna namap eputiH metanHaH (55 + 85 %), keMipKbIIIKbUT Ta3biHaH (15 + 45%)
JKOHE a3 MeJllepJie KYKIpTCyTeKTeH Typaabl. OHbIH KaHy KbUlybl 21-27,2 MJlx/nv>. Ipi xapa
MaJl MEH LIOIIKAHBIH | T Ta3a KalIbIKTapblH eHAey ke3iHae (85% wumramapuibikra) 45 - 60 M
neilin 6uoras, 1 T TayblK caHFbIpbIFbIHAH (75% butFanpuibikTa) - 100 M° neiiin Groras anyra
6omansl. XKany >xpuTybl OoMbIHIIA 1 M Guoras mbiHaran Ter: 0,8 m° TaGurm rasra, 0,7 Kr
Ma3yTka, 0,6 kr 6ensunre, 1,5 kr oTbiH (Kyprak KyHiHzae), 3 kr keH OpuketiHe. buora3 Taburu
ra3 CUAKThI OTBIHHBIH €H Ta3a TypJepiHe *atajsl [5].

OpraaukaiblK KaaAbIKTapiaH Ouoras ayablH MbIHAIal epeKIIenikTepi 0ap:

- CapKbIHIBl CyJlapJbl CaHUTApJIBIK ©HAEY JKy3ere achlpbliaabl (ocipece Mai
HIapPYaIIbUTBIFB KOHE KOMMYHAIIBIK-TYPMBICTBIK), OPTaHUKAIBIK 3aTTapAblH Kypamsl 10 ecere
IEeMiH TOMEHIENi;

- MaJl IMapyambUIbIFGl, OCIMIIK MAapyamIbUIbIFRl KAIIBIKTAPHIH aHAdPOOTHl KaiTa eHIeY
THIHAUTKBIIITAPBIH (30T koHE (hochop) Heri3ri KOMIIOHEHTTEPIHIH MUHEpalAaHyblHA JKOHE
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OJIapIbIH CaKTaJlybIHA;

- MeTaHJbl AallbITy KE3iHJe OpPTaHWKAJIBIK 3aTTapAblH JHEPrHsICHIH OWorasra
aitnaneipyeiH [TOK sxorapst (80 + 90 %) 6onybiHa;

- THIMJIUIITT KOFapbhl OMOTa3/aH KbUTY OHE 3JIEKTP SHEPTHSCHIH ally, COHJA-aK OHBI
1IITEH YKaHy KO3FaJITKBIIITapbIHA TailJalaHbUTYIbIH MYMKIHIITTHIH KOFapbl OOJYHI;

- Ouora3 KOHJIBIPFBUIAPBIH E€J/IIH Ke3-KeJNreH OHIPIHIE OpHAIACTBIpyFa OoNaabl >KoHE
KbIMOAT TYpaThIH ra3 KyObIpJapbIH caly/bl Talar eTneinmai.

buora3 TtexHoNOTUsIAPHl OPTAHWKAIBIK KaJJBIKTAPIbIH XUMUSUIBIK OalaHbICTapBIHBIH
SHEPTHSACBIH Ta3 TOpI3Al OTBIH DJHEPrUsACHIHA JKOHE THIMIUITT JKOFaphl OpPraHUKAIIBIK
TBIHAUTKBIIITAPFAa HEFYPIIBIM YTHIMIBI KOHE THIMJI aiipipbacTayra MyMKiHAIK Oepeni. Omapasi
KOJIJIaHy ©3 Ke3€riHle, MUHEPaJAblK THIHAUTKBIIITAP OHIIPICIH alTaplbIKTall TeMEHAETyre
MYMKIHJIIK Oepei, oap/pl allyFa aybll MApyalbUIbIFbl TYTHIHATHIH 3JIEKTP dHEPTusAchIHbIH 30%
JIeH1H KyMcaIaibl.

HaTu:keliep :koHe TAIKbLIAY

buoras opraHukanblk CyOCTpaTThIH  BIIBIpAaybl CajJapblHaH Taiina  OonaTbiH
OakTepUsUIapIbIH 3aT ajMacy eHiMi Oosibin TaObutanel. blasipay mpomecin 4 ke3eHre Oeryre
6omnans! (1-cyper), oiapbIH SpKaNCHIChIHIA OAKTepUsIAp IbIH KOIITEIeH TOMTAPhl KATHICA/IbI:

- OipiHII Ke3eHJe adpPOOTHIK OaKTepHsiap KaHT, AMHUHKBIITKBUIIAPEI, MAHIbl KBIIIKBUIIAP
JKOHE Cy CHSAKTBl HSH3UMIEPIIH KOMEriMeH TOMEH MOJIEKYIAlbIK KOCBUIBICTapFa >KOFaphl
MOJIEKYJIalIbl OPTaHUKANIBIK CyOCTaHIUsIapAb! (aKybI3, KeMipcyiap, Mailiap, IeJuIioo3a) Kaira
Kypanel. [maponusni OaktepusuiapmMeH O6JIHTeH SH3UMIEP OaKkTepusiapiblH  CHIPTKbI
KaObIpracbkiHa OekiTireni (3x30(epMEHTTEp MACN arajaTblH) JKOHE OV perTe CcyOcTpaTThiH
OpraHUKaJIBIK Kypamaac OeiKTepiH Killll CyJa epuTiH MOJeKylajlapra bIabIpaTabl.
[Tonmumepaep (kem MoJieKyianbl Ty3uliMaep) Oip emeMre (KeKe MOJICKyJiajapra) aiHajajbl.
['unponu3 arayblH anraH Oy mpoiiecc Oasy arbIMbl Oap JKOHE LIEJUII0NI03a, aMuiIas3a, mpoTeasa
JKOHE JIMIa3a CUSKTHI XKacyllaJaH ThIC SH3UMepre OaitnanbicThl. [Iponeccke pH nenreiii (4,5 +
6) ’KoHE pe3epByapa 00y YakKbITHI dcep erei [6].

- OymaH opi bUIBIpayMEH KBIMIKBLI TY3€TIH OakTepusiap adHaibicanbl. by yaepicke
OTTETIHIH KaJIJbIKTapbIH MaiialaHaThIH jKOHE METaH bl OaKTepusIap YIIIH KaKeTTI aHadpOOThI
JKaFIaimapasl KypanTeIiH adpoOTHIK OakTepusiap imHapa Katbicaasl. pH 6 +~ 7,5 neHreiinmae
OlpiHIII Ke3eKTe TYpPaKChl3 Mail KbIIKbUIAAphl (KapOOH KBIMIKBUIAAPBI — CIpKe, KYMBIPCKA,
Maiibl, TPOMUOH KBIIIKBUIAAPEI), TOMEH MOJEKYIAPJbl AJIKOTONb - STAHON KOHE razuap —
KOMIPTETIHIH KOC TOTBIFBI, KOMIPTET1, KYKIPTTI CyTeTr1 KoHEe aMMHak eHiipuieni (2 cyper). byn
Ke3eH TOTHIFY (ha3ackel jen atanaasl (pH neHreiti Tomenmeii).

- OCBIJIaH KCWiH OPTaHWKAJBIK KBIMIKBUIAH KBIIIKBUT TY3€TIH OaKTepusiiap METaH TYy3y
YIIiH OacTamKbl ©HIMICP/l KacalIbl, aTan alTKaHJa: CIpKE KBIIIKBLUIBI, KOMIPTETi KOC TOTBIFBI
*oHe keMipTeri. KeMipTeri meiiepiH TOMEHAETETIH MyHAal GakTepusuiap TeMIieparypara eTe
ce3imTal.

- COHFBI KE3€HJE CIPKE KOHE KYMBIPCKA KBIIIKBIIbI, KOMIPTEK MEH CYTETiHEH METaHIbIK
OakTepusIIapIbIH TIPIILUTIK OPEeKEeTiHIH OHIMI PETiH/Ie MeTaH, KOMIPTEeKTiH KOC TOTBIFbI, Cy Maiaa
6onanpl. bapnbsik meranHbiH 90 % ocbl ke3eHzae eHuipineni, 70%-bl cipke KbIIKbIIbIHAH
mibiFaabl. Ochlnaiiia, cipke KBIIIKBUIBIHBIH TY31Tyl (SIFHU BIABIPAYIbIH 3 KE3€H1) METaHHBIH
TY311y KbULIaM/IBIFbIH AaHBIKTAUTBIH (aKTOp OOJIBIT TaObLIAIbI.
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Cypert 1 — AwbiTy npoueccitis TepT (a3acel

Mertan 6aktepusiiapbl TeK aHa3poOThl. pH-ThIH OHTailNIbl AeHreii 7, kelae 6,6 + 8 merinie
00JTyBI MYMKIH.

Cypet 2 — AHa’poOTHI BIIBIPAY/IBIH 3aT aJIMacy eHiMaepi (OpTaHUKAIBIK KBIIIKBIIIAP).

OpraHuKaHbI )KeKe KypayliblIapFa bIIbIpaTy KOHE OHBI METaHFa alHAIIBIPY TEK BUTFAIIBI
opTaza FaHa Tyl MYMKiH, cebebi OakTepusiap TEK 3aTTapbl epiTUIreH KYWiHIe FaHa eHJIei
anaapl. OchUTaiima KaTThl CyOCTpaTTap/abl alibITy YIIiH (KeHe KYpFaK amibITy JeM aTajaaThlH)
CyJIbl OpTa Kaxer [7].

ANJIBIMEH KBIMIKBIT TY3€TIH OakTepusuiap OOpiHEH e KbLIAaM JKYMBIC 1CTeH OacTaibl,
SIFHU OPTaHMKaHBIH 0ACTaNKbI TY31Tyl eKiHII KYHTe JIeiiH OipHerne carat OYphIH OacTanaibl.

Amry mporieci KajJbIITBl OOJFaH Karmanja biapipay (aszamap apacblHIa 3aTTapibIH
KOHIIEHTPAIUSACHIH/IaFbl JUHAMHUKAIBIK TEMe-TeHIIK, aTan alTKaH[a KOPEKTiK 3aTTapbIH Kelil
TYCyl MEH OJapblH BIABIPAybl apachlHIa OenriuIeHe ], Er xumi »xacamaTelH Kareiik
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OakTepHsUIIapbl TE3 BIABIPAUTBHIH CYOCTpATIICH TaMaKTaHIBIPY OOJBIN TaObLIA I, OYJI KBIIIKBLI
TY3€TiH OaKTEPHSIIAPIbIH 9CEPIHCH KBIIIKBULIAPbIH KHHAIYbIHA oKeaeal. OchiFaH O0alIaHbICThI
Oacka OakTepusuiap emip cype anmaiTeiHmai pH neHreiiHiH ThIM KYPT TOMEHJEYl MYMKIiH.
bynan Oacka, eHIIpIITeH 3aTThIH apTHIK KOHIIEHTPAIMSICHI OHBI OHJIIPETIH OaKTepusap
TOOBIHBIH O©CYIHIH TeXeTyiHe albin Kenei [8,9].

Mertanast 6akrepusiiap 0 +~ 70°C Temnepatypa merigae Tipmiiik ereai. Erep remmeparypa
JKOFapsbl 00Jica, O1ap eMip CYpyiH TOKTaTajpbl, TeK KeHOip mTaMMIap FaHa opTa TeMIIepaTypachl
90°C emip cypyi MmymkiH. TemmepaTypa MUHYC OONIFaHIa oJiap aMaH Kayajel, Oipak e3 eMipiH
TOKTaTaJbl. OJeOueTTe TeMIIEpaTypaHblH TOMEHTI 1ieri peTinae 3 + 4°C kepceTe.

AUIBITY TPOIECIHIH JKBUIIAMABIFBI TeMIepaTypara Toyenai. HeriziHeH Temmepartypa
HEFYPJIBIM JKOFapbl OOJIFaH CalbIH, BIABIPAY COFYPJIBIM T€3 OTEIi JKOHE ra3fapiAblH OesiHyi
COFYpJIBIM  KOFapbl 0OO0Jajbl. Ocputaiiina bIABIPAY YaKbITBI  KbICKapanabl (3  cyper).
TemnepaTypaHbIH ocyl Ke3iHjae Ouorasjgarbl MeTaHHBIH Meumepi TemeHaeiai. Cebeoi, sKorapbl
TeMIeparypajga cyocTparTa epiTUIreH KOMIPTETiHIH KOC TOTBIFBI Ta3 Topi3ai ¢a3ara (Omorasra)
KapKBIHIbl OTE]li, OChUIANIIIA METAHHBIH CaJBICTBIPMAJIBl KYPaMbl KbICKAPAJIbl. AIIBITY YaKbIThI
KETKUITIKTI O0FaHa eHAipyre OOJaThIH ra3AblH CaHbl OipJei 00Ia bl

s 50°¢
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Anry yaKsITHI (KYHIEP)
CypeT 3 - AIJ_IBITy TEMIICPATYPACBIHbIH JKOHC AllIbITY YAKBIThIHBIH GH,Z[ipiJ'IF CH I'a3bIH,
MeJIIepiHe acepl

OpraHukanablK KaJIABIKTapAbl ©OHJIEY TMPOIECIH OHTAWIaHIBIPy YIIIH Ouoras >KoHe
OMOTBHIHAMTKBIIITAP/IbI ATy MAKCAThIHAA YIII TEMIIEPATypaJIbIK PEXKUM OeJliHel:

- ncuxopunpai-20°C + 25°C netidin;

- Me30puipai-25°C + 40°C;

- repmopunbai-40°C xorFapsbl.

OHraiibl ra3 Ty3Uly YIIiH TemrepaTypa TepOeniciHiH pyKcaT eTreH HIeriHe KONbUIaThIH
Tajantap HEFYpJbIM KaTaH OoJica, COFYpJIBIM alllbITy MPOILECIHIH TeMIIepaTypachl >KOFaphbl
Oonaapl: ICUXPO(UIBII TeMIepaTypalblK PeKUM Ke3iHae - caraTbiHa +2°C; me3ouibaiae -
caratbeiHa +1°C; Tepmoduuibi - caratbiHa £0,5°C.

MetaHoreHe3/1iH OHTaMabl TeMIepaTypachl KOHABIPFBIMEH OHJIENIETIH UIMKI3aT, SFHU
OpTaHUKAIBIK KIIBIKTApIbIH TYPiHE OaiIaHBICTHI.

Kenrteren KoHABIPFBIIAp ME30(QUIIBAI PEXKUMIE KYMbIC icTeial. MyHail KOHIBIPFbLUIAp
YIIIH  TEeHepaToplaH  JKbUIy  apThIK  OOJIHTeHIIKTeH  (QEepMEHTaTOpAbIH  KOFapbl
TeMIIepaTypachIHbIH Ypici 6alikananel. Ic xy3iHae Onora3 KOHABIPFBUIAPBIHBIH KOMIILIITT 38 +
42°C Ttemmeparypana >kyMmbic icTeiini. JKyMBICTBIH NCUXpOQMIbII PEXUMIHAE AalIbITy Y3aK
YaKbITKa CO3BUIATBIHJBIKTAH Oi311H €HIIKTe Oyl pEeXUMHIH MaHBI3IbUIBIFl TOMEH, all
TepMODUIIBA1 KYMBIC peXUMI 0ap KOHABIPFBLIAP €H YJIKEH CypaHbICKa M€, Ka3ipri yakplTa ojap
aBTOMATTaHBIPbUIFaH OacKapy KypbUIFbUIApbIMEH XKapakTaHablpelayaa [10].

depMeHTaTOp TeMIlepaTypachlHbIH OaKTepusuiapAblH OelceHaAuTirine acepi 4-cyperre
KepceTulreH. Temmeparypa HEFypibIM >KOFapbl OoiifaH caiiblH, OakTepusiaapAa OHBIH
TepOeIiciHe COFYPIBIM ce3iMTal 00Jaabl, acipece o1 OakTepusaap KpIcKa Mep3iMal Oosca. by
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TEPMOQHIIBII PEKUMIE KHUCHIKTBIH CATBICTBIPMANBI Tap MaKCUMYMBIHAH >KOHE OHBIH JKbUIJIAM
KyJIayblHaH aHbIK KepiHemi. AJ Me30(QHIbAl pexXUMIeri KyHIemKTi TepOemicrep 2 + 4°C
OoJFaHABIKTAaH OHBIH OaKTepusapra ocep KaTThl OalKaaMmalbl, aa TepMOPUIbAI PEKUMIIC
myH7aii Tepoenicrep 1°C acmaysl Tmic. Hamap TeIFbI3ganFan MaTepuaiibl oprana (OTTEKTi
OpTa) HEMece OTe CYBIK MaTepuaygapbl Kol opTaaa Oakrepusiiapibl Oip peT OpHAIacThIpy,
COHJIali-aK apaJaCTHIPFBIIITHIH JKYMBICBIH OipHENIEe caraTka TOKTaTKaHda (OipiHI Ke3eKTe
KBICKBI yakbITTa), Temreparypa 1°C-ka esrepyi MyMKiH. JKaHapThUIATBIH MIMKI3aTIICH KYMBIC
ICTEHTIH KOHABIPFBUIAP/A SKBUIBITYIBI Cally YIIIH KENTIPUIreH J>KOFapbl TeMIleparypaiap
Oaiikananbel. byl perte KOMIoOCTHpIeyre KaparaHaa aHa’dpoOThI MPOIECC IK30TEPMUSLIIBIK eMec
JKOHE METaH/Ia Kol 3Heprus kuHanazs [11, 12].

Kenm wMemmepae >KeHUT OHACNETIH OCIMIOIK CHSIKTBI CYOCTparTap >KbUTyIBIH THICTI
OeninyiHe OalIaHBICTBI TOTHIFYIBIH KAUTHIMCBI3 PEAKIMSUIAPBIH TYFBI3abl. byn ocep, opuHe,
KOHJIBIPFBIHBIH KbUTY TYTHIHYBIH TOMCHJIETEII XoHE opOip KOHIBIPFHI YIIiH 06JIeK Ka/arajJaHybl
THIC, COHBIMEH KaTap KOHIBIPFBIHBIH €PEKILEIIri eCKepilyi THiC.
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KopbITBIHABI

JXorapel Temneparypaaarbl )KyMbIC OMOra3 KOHIBIPFBICBIHBIH >KYMBICBIH HaKTbl Oackapy
YKOHE aBTOMATTaHIBIPYABIH apHAWbI KYWHenepiH opHaTyAbl Tajan eteni. Kasipri yakpiTTa, aybu
HIapyallbUIBIFbl  KOCIMOPHBIHBIH KYHAETIKTI KYMBICBIHA OHMOra3 KOHJIBIPFBUIAPBIHBIH TOJIBIK
MHTETpaIMAChl YIIIH Me30(uibAl peXHM a3 KUBIHABIK Tyaslpyna.  bByriHri kyHi ypaic
(bepMEeHTATOPABIH JKOFaphl TEMIIEpATypaNbIK PEXUMACPIHAC KYMBIC ICTEHIl, OUTKeH1
KOHJIBIPFBIHBI MMaiiaiaHy JKeKe KbI3MET TYpiHe alfHaJIbl )KOHE THICTiI MEPCOHANIBI Tajlal eTell.
depMeHTaop y3aK yakbIT OOibI cOHIal TeMmmepaTypaja >KyMmbIc icten TypraHia (1 aif »kxoHe
0JlaH Kell) OakTepusiap jkaHa TeMIIEpaTypajblK pekuMmre yiipeHenai. Meranasl Oaxkrepusiiaap 0 +
70°C TemmepaTypa IIeriHAe Tipuriiik ereni. Erep Temmeparypa skorapel Ooiica, ojap eMmip
CYpPYIH TOKTaTaJbl, TeK KeiHOip mraMMaap FaHa oprta temieparypacsl 90°C emip cypyl MYMKIH.
Temmneparypa MUHYC OOJIFaH/ia oJlap aMaH Kajajbl, Oipak 3 eMipiH ToKTaTabl. OpraHuKasibIK
KaJIBIKTap/IBI AIIBITY YIIiH Koaiinel Temmeparypa 30-50°C Gotbin TaGbiTabl.
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Annomayus. YBelndeHUE BBIOPOCOB TMAPHUKOBBIX Ta30B, YBEIMYCHHE TMOTPEOJCHUS U
3arpsi3HEHMS BOJBI, CHIDKEHHUE TUIOIOPOINS 3eMEelb, YIIPaBIEHHE OTXOAAMH U 3arpsS3HEHHNE OKPYKaromeH
Cpempl, a TaKKe Ierpajaius SBIAIOTCA ClencTBHEM Hed(D()EKTHBHOTO WCIONB30BaHUS TPUPOTHBIX
pecypcoB Bo BceM mupe. B 2010 roxy ctpanst EC yBenmuumimm 1oit0 OMOMAcChl B 00IeM NOTpeOIeHUN
sHeprun B Mupe 10 12%, a mporao3 pocta OMOMacchel B KadecTBe BO30OHOBIISIEMOTO0 HCTOYHHUKA SHEPTUI
B mupe gpocturaer 23,8% k 2040 romy. buorazoBas TexHosorus sBIS€TCA ONHUM U3 BaKHEHUIINX
KOMIIOHEHTOB B OOpbOE C 3THMMHU MpoOJIeMaMu U B NPEANIONOKEHUN Pa3BUTHS OMOIHEPTeTHKH. Takum
o0Opa3oMm, BHeIpeHHE OMOTa30BBIX TEXHOJIOTHH OKaXeT IOJIOKUTEIbHOE BIMSHUE Ha DHEPreTHKY,
CEJIbCKOE X03HUCTBO, OKPYKAIOIIYIO CPENy, 3IPAaBOOXPAHEHNE U 3aHATOCTH [ 1].

Jns uaTeHCHpUKaIMK BbIXoJa Ouorasza u3 OMOTOIUIMBA WCTONB3YIOTCS pasziuyHble Oakrepuu. B
nporecce OpOKEHHsS OPraHMYeCKHX OTXOJO0B OOJIBIIOE MECTO 3aHMMAIOT TapaMeTpbl Cpebl, T. €.
TeMIiepaTrypa W BIaXHOCTh.B HacTosmee Bpemsi pa3paOOTaHbl W MPHMEHSIOTCS MHOTHE TEXHOJIOTUH
MoNTy4eHus] Ororasa, OCHOBaHHBIE HA WCIOJIB30BAHUH PAa3NIMYHBIX BapHaIlil TEMIIEpaTypPHOTO PEeXHMa,
BJIaKHOCTH, KOHIEHTPALUH OaKTepHaIbHON MacChl, MPOIODKATENEHOCTH MPOXOKACHUS OMOPEaKIIUH.

Muorne OakTepum MOTYT JIETKO IPeoOpa3oOBhIBATH pPAa3IW4YHBIE CyOCTparbl B TOILTUBO
(6buoBomopon, OuoctupT, OMora3). MUKpPOOPraHW3MBI OKa3bIBAIOT MPSIMOE M KOCBEHHOE BIMSHHE Ha
MPOM3BOJICTBO Pa3IMYHBIX BHIOB OHOTOIUIMBA. ['eTepoTpodHble MHKPOOPraHU3MBI MCIIONB3YIOTCS IS
KOMMEPUYCCKOIo nMpoOMu3BOACTBa 6I/IOTOHJ'II/IB21, TaKOI'o Kak 6I/IOF33 " TOIIVIMBHBIC CIIUPTHI U3 OPTaHUYCCKUX
OoTX0NI0OB. B crarke TmpencTaBieHBl pe3yibTaThl HUCCIEAOBAaHWS CpeNbl, HEOOXOIWMOW st
MHUKPOOPTaHU3MOB, UCTIOJIB3YEMBIX JIJIsl HHTCHCU(HUKALIUY Mpoliecca OpoKeHUs] OPraHUIeCKUX OTXO/I0B.

Knrwouesnie cnosa: 6uoras, OMora3zoBbie YCTAaHOBKH, OaKTEPHH.
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Abstract. Increased greenhouse gas emissions, increased water consumption and pollution, land
fertility decline, waste management and environmental pollution, and degradation are the consequence of
inefficient use of natural resources all over the world. In 2010, EU countries increased the share of
biomass in the total energy consumption of the world to 12%, and the forecast for biomass growth as a
renewable energy source in the world will reach 23.8% by 2040. Biogas technology is one of the most
important components in the fight against these problems and the assumption of bioenergy development.
Thus, the introduction of biogas technologies will have a positive impact on energy, agriculture, the
environment, health care and employment [1].

Various bacteria are used to intensify biogas production in biofuels. Organic waste removal
processes are environmentally friendly, such as temperature and humidity. At present, many technologies
for the production of biogas, based on the use of different variations in temperature regime, humidity,
concentration of bacterial mass, duration of bioaccumulation, have been developed and applied.

Many bacteria can easily convert different substrates to fuel (bioseconds, biosynthesis, biogas).
Microorganisms have direct and indirect effects on the production of various biofuels. Heterotrophic
microorganisms are used for the commercial production of biofuels, such as biogas and fuel alcohols
from organic wastes. Microorganisms capable of producing raw materials from the raw materials have not
been used before, and currently they are designed to grow such bacteria. Currently, all biogas production
is dependent on methanogen and it is unlikely to change in the foreseeable future. The article outlines the
environment research required for the microorganisms used to intensify the process of fermentation of
organic wastes.

Key words: biogas, biogas installations, bacteria.
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KA3AHJBIK KOHJBIPTBIHBIH SHEPTETHKAJBIK THUIMILIITTH
APTTBIPY

AHnoamna. Kazipri omemzae eH MaHBI3ABI MaceienepaiH OipiHe TaOWFu pecypcTapAbl YHEMII
Kymcay Mocenenepi karagsl. COHFBl  KBUIZAPhl JHEPIETUKANBIK PECypcTapra KaKEeTTUIIKTIH
adTapipIKTail ecyl Oalikamamel, Oy KOJAAHBICTAFbl KBUIYy OHAIPYIIl KOHABIPFBUIAPIBIH OJHEPTHUS
THIMJIUTITIH apTTRIPY KaXETTNITiH Tyasipyaa. KazaHApIKTEIH SHEPTHS THIMIUTITIHIH HEFYPIIBIM JKOFaphl
JEHreiiHe  KYPbUIBIMABIK, TEXHOJIOTHSUIBIK, TEXHUKAIBIK-DKOHOMHUKAIBIK JKOHE  3KOJOTHSUIIBIK
mpooJieManap/abl MICMIyre KEIIeHII Ke3Kapac eceOiHeH FaHa KOJ JKeTKizyre Oosazapl. ['a3mbiH yHeMi
IIBIFBIHBIHBIH  OipHEIIe Herisri MyMKiHmikTepi Oap: BOAXA acnantapbl >KUBIHTHBIFBIMEH OJOKTBHIK
JKaHApFBUIap/Abl  TMaijanany; Ka3aHIBIKTApAbIH ~ KYPBUIBIMBIHAA JKaHA JKbUIYy  OKIIAYJaFbIll
MaTepHaIapabpl KoJAaHy; Ka3aHAbIKTap/IbIH KbUTY CYJI0anapblH YHEMI KaHFBIPTY.

OHEPKACINTIK Ka3aHIBIKTAP XYMBICHIHBIH YHEMJIUTITIH, CEHIMIUIITIH >XOHE AKOJIOTHSIIBUIBIFBIH
KaMTaMachI3 €Ty Ke3iH/Ie OTHIH/IBI XKaFy 9IiICTepiH OHTAMIaHIBIPY ©3€KTi MpoOIeMa OOJIBIT OTHIP.

Tipex co30ep: Ka3aHHBIH SHEPTUS TUIMILIIT,OTHIHABI JKaFy OAIiCTEpiH OHTANIAHIBIPY, Ma3yTThl
CyMa3yTThl OMYJIBCHS TYPIHJIE JKaFy.

Kipicne

XKeimymen xabpIKTay SHEPreTHKAHbIH HETi3Ti Killi jxyienepiniy Oipi Oobi TaObLUIambL.
byn kimn skyieHi KeTiAIpyAiH HEeTi3rl OarbITTaphbl KbUTY MEH 3JIEKTP SHEPTUSCHIH OHIIPYAl
HIOFBIPIAHIBIPY  JKOHE  OipikTipy  (KBUIyNAHABIPY) JKOHE IKBUIYMEH KaOJBIKTay/bl
OpTaNBIKTaHIBIPY OOJBIN TaObUTA K [1].

Ma3yTTel  JKaFy Ke3iHIe Ka3aHIbIK KOHIBIPFBUIAPHIH  MalJamaHyAblH  Kasipri
KarJdalaapelHa KbI3MET KOpPCeTYIll IepCOHall HHEPreTUKANbIK KaOABIK KYMBICBIHBIH
CeHIMIUTIrIHE ocep eTim KaHa KoWMail, COHBIMEH KaTap OTBHIHHBIH AapTHIK IIBIFBIHBIHA,
TEXHUKAJIBIK-)KOHOMUKAJIBIK KOPCETKIIITEPiH TOMEHJAEYiHe, KOpIlaFraH TaOUfd OpTaHbIH
JacTaHyblHa (aya OaccelHIHIH Ta3/laHybl JKOHE TONBIpAaK IHEH Ccy KoWMasapblHBIH MyHail
OHIMJIepl, aTanm aWTKaHAa Ma3yThl Oap TeriHJi CyJlapMeH JacTaHyblHA) OKEN COKThIPAThIH
Oipkarap nmpobiiemanapmeH ke3aeceni [2].

Kazangsikrap men XKD0O-1a Ma3yTThl naiianany Ke3iHjae kui Ke3/1eceTiH npodiemanap:

1. Ma3ytThiH cynanysl. bIcThIK pe3epBTe ycray, TachIMaljay, cakTay >koHe Tycipy Ke3iHJie
Ma3yT CyMeH KaHbBIKThIpbUIaAbl. CyablH KeiOip MeJmepi TYHIBIPBUIYBI MYMKIH. Ma3yTTbl
cakrTay Ke3iHJle TYHFaH CYJbl bIABICTap/IaH 11IiHapa arbl3ajibl. bipak, HEeTi31HEeH JIMH3aIap HeMece
KanTap TYPIHZEri cy Ma3yTThIH OapiiblK Maccachl OOMBIHIIA OpPKENKi Tapaiaabl, OyJl OHBI JKary
MIapTTAPBIHBIH KYPT HalIapjayblHa dKeneni. Ma3yTThl CYChI3IaHIBIPY SJIICTEepPl TUIMCI3 OOJBII
TaObu1a B! [3-6].

2. bacrankpl Ma3yT camachlHBIH Hamapiaybl. MyHail ©HJIeY TEXHOJIOTHSCHIHBIH ©3repyiHe
0aliaHbICThI, KO MeJJIip MYHall eHIMJIEpiH ajly MaKcaTbIHJIa Ma3yTThIH carackl TOMEHJEi ],
aTar alTKaH/a OHBIH TYTKBIPJIBIFBI MEH TYTaHY TEMIIepaTypacsl KeTepineni. TYTKbIp )KoHE aybip
Ma3yTTap/bl Naijanany cakray Kes3iHze Je, )Kary YIIiH OypKy Ke3iHJe /e eneyil KUbIHABIKTap
TYFBI3aIbI.

3. Ma3yrTeiH eckipyl. ¥3aK yakbIT cakTay OapbIChIHAAa Ma3yTTaH >KE€HUI (pakuusiap
OymaHazpl, OYJT OHBIH TYTKBIPJIBIFBI MEH TYTaHY TEMIIEPATYPAChIHBIH apTybIHA OKeNeIi. OeTTe,
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€Ki-YIII JKbIJI CaKTaFaHHAH KEHIH MyHIAl Ma3yTThl jKary MYMKIH OOJIMaiiJibl )KOHE OHBI YKaHa
Ma3yTKa aybICTBIPY KepeK.

4. OKaOmpIKTapAblH TO3Ybl JKOHE  Ka3aHIBIKTapAbIH  JKETKUIIKCI3  TEXHHKAJIBIK
KapakTaHablpeUTysl. Keitip karmaiinapaa Ma3yT HablHAay >KYHECiHIH TEXHHMKAIBIK JKaFaaibl
JKaryFa KaKeTTi €H TOMEHT1 90°C TeMIlepaTypara JeliH Ma3yTThl KbI3JBIPYFa MYMKIHJIIK
Oepmeiini. bynna dopcyHKkanap Ma3yTThIH KaXETTi MIAMIBIPAYBIH KAMTaMachl3 eTrenai. An 0y,
©3 Ke3€eTiH/Ie, OTBIHHBIH YJIKCH XUMHUSIIBIK J)KOHE MEXaHHUKAJIBIK jkaHOaybIHA (KYHIK), aJl COHBIHIA
Ma3yTThIH apTHIK KYMCAITyblHA dKEJIEII.

5. TyTiH XOJIapbIHBIH MeTaUl OCTTEpiHIH TOMEH TeMIepaTrypaibl KYKIPT KbIIIKBLIIbI
KOPPO3HSACHL.

6. Kopmaran opTaHblH Ma3yTThIH JKaHy ©HIMAEpIMEH (a30T OKCHATEpl, KyHe,
OeH3(a)mMpeH) )koHe KypaMbIH/ia MyHall eHiMaepi 6ap TeriH/i CylapMeH JIacTaHybl.

7. OTBIHHBIH TOJIBIK JKaHYBIH KAMTaMachl3 €TIIey CallIapblHAH Ka3aHIIbIK arperaTTapbiHbIH
KBUTY anmMacy OeTTepineri KyleHiH jkoHe KOKCTBIH JKOFapbl MeriHaiIepi.

Marepuangap MeH dicTep

OJeTTe Ma3yTTaplarbl CYAbIH MeJIIepi KUl IIeKTI PYKcaT €TUIreH MOHJEPIEH achIl
tyceni (1,5% opubmHa 12-16%). Cy MeH Ma3yTTBIH THIFBI3ABIKTapel Oip-OipiHe KaKbIH,
COHJIBIKTaH CyJbl TYHJABIPY oficiMeH Oeily ©Te KUBIH: OJ BIABICTHIH TYOIHJIE OTHIPMAMIbI JKOHE
OThIHJIA OipKenKi emec KabarTap OoWbIHIIA OpHATacanbl. HoTmkeciHIe KalbIHHBIH ajaysl y3UTyl
MYMKiH, (popcyHKamap eurin Kanaabl, an KehOip skarmainapiaa (GopcyHKaHbI kary mpobiema
Oouibin TaObLIAABI [7].

HopMmaTtuBTik KykaTTapia jkaryra OepineTiH Ma3yTThiH cynbirbl 0,3-1% neHreitinze.
JocTypmi  TEeXHOJOTHsUIAp Ma3yT MJaWbIHIAYIABIH TEK €Ki OIepamusChlH  KapacThIPasbl:
CYCBI3JIaH/IBIPY JKOHE KBI3IBIPY.

CyabiH OynaHybl - OTBIHHBIH YIIATHIH KOMIIOHEHTTEPIHIH )KOFaTyblHA OKENETIH KETKITIKTI
DHEPTHUsl CHIMBIMIBI TPOILECC. XUMHUSIIBIK HeMece OMONOTHSUIBIK QMICTepAl KOJNJIAHY OPBIHCHI3,
OUTKEHI O1ap YJIKEH MIBIFBIHABI IPOIIECC.

Ma3yTThl SMYIbCHSIIAP/BI KaFy alTapiIbIKTail SKOHOMHUKAJBIK HOTHKE Oepeli, Ka3aHIIbIK
arperaTblHbIH Maiganel ocep ery Kodpduimentin (3-5% - ra) apTThIpaabl KOHE 3HSHJBI
NIBIFAPBIHIBUIAP IBIH CAHBIH TOMEH/ICTE/I.

Masytka 10-15% wmemmiepinge cy KOCY apKbUIbl ra3 MIBIFAPBIHBUIAPHIH TOMEHIETYTE
Oonanpl. Erep opraHukanblKk eHIMAEPMEH JIaCTaHFaH CyJbl KoJere kapary Oesirinie
HKOJIOTHUSIIBIK OCep Typajibl alTaThIH OOJicak, OHAA o1 cy (a3achlHbIH neHreii 50% - Fa neiin
JKeTKEHIH aTall 6TKEH JXeH [§].

Erep cyapin kypamer 20% - naH acca, OHJa >KaHy MPOLECIHIH camachl Ta3a OTBIH YIIiH
YKcac YACPICIICH CalbICTBIPFaH/Ia TOMEHACHl. OHIIPICTIH CYHBIK aFbIHIAAPBIH KO0 KEe31HJIe
FaHa Cy/IbIH MOJIIIEPiH OJjaH 9pi apTTHIPY OPBIHIBL.

['oMOreHenTeH Ma3yTThl SMYJbCUSUIApIbl MaiagaHy OTBIHHBIH JXKaHYBIH KaKCcapTyFa,
Ma3yTThl YHemzeyre xkoHe atMocdepara NOxX xxoHe COX 3USH/BI MIBIFAPBIHBLIAPBIHBIH CAaHBIH
azaiiTyra MyMKIHJIK Oepeai. Ocbl ocepiiepre KoJ JKETKI3yIl Keyeciiel TyCiHAipyre Oojaabl.
JKanapreira TyCkeH Ke3zie Ma3yT GopCyHKaMeH Mmammbipaiipl. OHBIH TaMIIbUIAPBIHBIH MOJIIEepl
0,1-1 MM Gomysr tmic. Erep mynmaii tammbsmiapaa cy Ooica (IUCTIEpCHSIIBIFBI | MKM), OH/a
KBI3JBIPY Ke3iHAe OoN cy OybIHbIHA aifHanajpl. Mas3yT TaMImbUIapbl >KapbLialbl, OChUIAMINA
JKaHapFbIFa OEpUTeTiH OTBIHHBIH AMCIEPCUSICH apTaabl. Byl perTe OTHIHHBIH ayaMeH jKaHacy
OeTiHIH 6Cyi %KOHE OTBhIH-aya KOCIACHIHBIH CallaChIHBIH jKaKcapybl OaliKaabl.

['oMOTreHIeHreH Ma3yT AMYJIBbCHSACH Ta3a Ma3yTKa KapaFaH/la TYTKBIPJIBIFBI aiTapIIbIKTal
a3, OYJI OTBIH/IBI aliflay IPOIECIH KEeHIACTE 1.

Cy-Ma3yTThl SMYIbCUSIIAPABIH TAlAChl 01 OTTHIK KAOJBIKTAP bl Mai1aJany THIMIUIITIH
KOHE y3aK MEP3IMIUIITIH apTThIpy O0bIN TabbuIazbs! [9].
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HoaTu:xesep xoHe TaJaKbLIAy

TeMeHnne Ma3yTThl OTBIH pETiHAE NalJaNaHATBIH MYHall ©HJEY 3aybITHIHBIH Oy
Ka3aHJbIFBIHBIH ~ TEXHOJIOTHSUIBIK JKOHE OKOJOTHSJIBIK THIMIUITIH — apTTBIPY KOHIHJETI
3epTTEeYJCePIiH HOTHKEIEePl KeNTIPUITeH.

OHEepKOCINTIK Ka3aHIbIKTa OTBHIHBI THIMAI NaialaHy Tociiaepl KapacThpbliabl. Herisri
ic-1apa peTiHjie Ma3yTThl CyMa3yTThl AMYJIbCHUS TYPiH/AE Kary KaObUITaH/IbI.

3epTTeyiH aHATUTHKAIBIK IIOJYbl CYMa3yTThl SMYJIbCHS - (DU3HKAIBIK-XUMHUSIIBIK
KACHETTEPIMEH JIe, KaHy epPEKIICIIIKTepIMEH JIe¢ MAa3yTTaH ePEKIIEICHETIH CHHTETUKAJIBIK CYUBIK
OTBHIHHBIH IIPUHIIUITI jKaHa TYpi eKeHiH kepceTTi. CyMa3yTThl dMYJIbCUSIAFbI Cy - Oyl Oayumact
eMec, OTBIHJBI XKaFy TPOIECIH >KaKcapTaThIH XXOHE JKeAeNAeTeTiH o3iHnik kartamuzatop. Cy-
Ma3yT SMYJIbCHACHIH JAaWbIHIIAY TOCUIIEpi TanaaHabl. Aca Te3IMIi CyOTBIHABI AMYIIbCUSIAPIbI
TOJIKBIH]IBI AUCIIEPTaTOpIbIH KOMeriMeH anyra 6onazast [10].

JXKypriziireH 3KCHEpUMEHTAIbl 3epTTEYJIep Cy-Ma3yT OAMYJIbCUSCHIH IaiiaaJaHyIbIH
TEXHOJIOTHSUIBIK KOHE SKOJIOTHSUIBIK THIMAUTITIHIH apTybIH pacTa/bl.

Kouty reneparopiapeiHblH  [IOK, KbUly JKYKTeMeNepiHIH KOHE ayaHbIH apThIK
KOX(PUITMEHTIHIH TpaUKTIK TOYSIIIIiri, COHIAH-aK a30T OKCHUATEPIHIH IIBIFAPBIHIBICHIHBIH
ayaHblH apThlK KO3(h(UIMEHTIHEH TOoyelaimik rpaukrepi anbiHabl (cyper 1). AnbiHFaH
TOKIPUOCTIK TOYSIAUTIKTEP/ i 3USHABI 3aTTapblH Taiga OOybIHBIH TEOPHUSUIBIK TETIKTEPIMEH
CaJIBICTBIPY KYPTi3UII.

Q3 .
30
MasyTr L e——rT
HE =
25
BMD !
20 : -
1,45 1,50 1,55 1,60 1,65 1,70
G
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6 \\'\\\
4 \‘\\Tla'syr
2 DR
BM?D ~
0 & ia
1,45 1,47 1,49 1,51 1,53 1,55

Cypert 1 — (2, (3 KbULY LIBIFBIHAAPBIHBIH aPTHIK aya K03()PUIMEHTIHE TOYe AT
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CypeT 2— KaSaHHHH NepKOHEC a30T OKCI/I,I[TepiHiH HIBIFaPbIHABICBIHBIH APTHIK aya

Kyprizinren Toxipubenep OapbIChlHIA Kelecl
Ma3yTTaFbl Ka3aHJBIKThIH «OpyTTo» [IOK — 1 66,76%, an ruapoTypakTaHIbIpbIIIFAaH Ma3yTTaFbl
Ka3aHIBIKTEIH «OpyTTo» [TOK-1 71,79% Kypaasl. KazannbikteiH «OpyTTOo» mok yiratobl 5,03%
Kypazbl. 11'kai &KbuTyibl @HAIpYTe MAPTThl OTHIHHBIH YJIECTIK IIBIFBIHBIHBIH TOMeHAeY1 14,99 kr
n1.0./1 I'kan Kypanbl. A30T OKCUATEPIHIH MIBIFAPBIHABICH 1,5 - 2 ecere TOMeH e 1.

KopbITBIHABI.
XKyprizinren 3epTTeyiepAiH OH HOTHXKeIepl MyHaill ©eHJey 3aybIThIHBIH Oy Ka3aHIbIFbIHBIH
SHEprus THUIMIUIIIH apTThIpy YIIIH CYJIbI-Ma3yT OAMYJbCHSCHIH MaianaHyAbl YCBbIHYFa
MYMKiHIIK Oepai. Ocbutaiiina, OTBIH PETiHAE Cy-Ma3yT AMYJbCUSCBIH KOJJaHy MYHall eHJey
KOCIMOPHBI Ka3aHAbIFbIHBIH SHEPT sl TUIMALIITIH alTapibIKTail apTThIpYFa MYMKIHJIK Oepei.

Kod(puImeHTiHe TOyeIILIIT1
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MOBBIIIEHUE SHEPTO3®®EKTUBHOCTHU KOTEJIbHON YCTAHOBKHA
I'. P. bepren:xanosa, U. A. A0abiranues

Hexommepueckoe akimoHepHOe 00IIecTBO «AJIMAaTUHCKUN YHUBEPCUTET SHEPTETUKHU U CBSI3U
umenu ['ymapbeka JlaykeeBay, r. Anmartsl, Kazaxcran
Abdig@bk.ru, gulliverik@mail.ru

Annomayus. B COBpeMEHHOM MHUpE OIHUM M3 CaMbIX Ba)KHBIX BOIIPOCOB SIBIISIETCS MpoOiema
KOHOMHYHOT'O pacxojia MPHPOAHBIX pecypcoB. B mociennne rojpl HaOIIOMACTCS CYIIECTBEHHBIH POCT
NOTPeOHOCTH B DHEPreTHYECKHX  pecypcax, uTO  CO3laeT  HEOOXOJMMOCTb  MOBBIIICHUS
9HeprodPpPeKTUBHOCTH JISHCTBYIONINX TEIJIOTCHEPUPYIOIINX YCTaHOBOK. Hambosiee BBICOKOTO YpOBHS
9HEprod(PpHEeKTHBHOCTH KOTEIBHOW MOXKHO JIOCTHTHYTH TOJBKO 3a CUET KOMIUIEKCHOTO TOAXO/Aa K
PELICHUI0 KOHCTPYKTHUBHBIX, TEXHOJIOTHYECKUX, TEXHUKO-YKOHOMHUYECKHX M JKOJOTUYECKUX MPOOIeM.
CymiecTByeT HECKOJIBKO OCHOBHBIX BO3MOXKHOCTEH SKOHOMHYHOTO pacxoja rasa: HCIIOJIb30BaHHE
OJIOYHBIX TOpeNoK ¢ KoMIuiekToM npudopo KUIIHA; npruMeHeHHe B KOHCTPYKIMH KOTJIOB HOBEHIINX
TEIUIOM30JIILMOHHBIX MaTEpUaloB; IPOBEACHUE SHEProcOEperalunx MEpPONpUsITHH; MOCTOSHHAS
MOJICPHU3AIIHS TETIOBBIX CXeM KOTEIbHBIX.

AKTyalbHOM TpoONEeMOH CTaHOBUTCS ONTHMHU3AlMsS METOJOB CXKUTAaHHWS TOIUIMBA MpHU
o0ecre4eHnH SKOHOMUYHOCTH, HaJIeKHOCTH M 3KOJIOTHYHOCTH PabOThI MPOMBIIUIEHHBIX KOTJIOB.

Kniouesnie cnosa: 3HeprodpPeKTHBHOCTH KOTEIBHOM, ONITUMH3AIINS METOIOB CKUTAHUS TOIUINBA,
C)KHT'aHWE Ma3yTa B BHUJIE BOJOMA3yTHON dMYIIbCUU
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ENHANCEMENT OF ENERGY EFFICIENCY OF OCTOBER PLANT
I. Abdygaliev, G. R. Bergenzhanova

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power Engineering
and Telecommunications”, Almaty, Kazakhstan
Abdig@bk.ru, gulliverik@mail.ru

Annotation. In the modern world, one of the most important issues is the problem of economical
consumption of natural resources. In recent years, there has been a significant increase in the demand for
energy resources, which creates the need to improve the energy efficiency of existing heat generating
plants. The highest level of boiler house energy efficiency can be achieved only through an integrated
approach to solving constructive, technological, technical, economic and environmental problems. There
are several main opportunities for economical gas consumption: the use of block burners with a set of
instrumentation; the use of the latest heat-insulating materials in the design of boilers; carrying out energy
saving measures; continuous modernization of thermal schemes of boiler rooms.
An urgent problem is the optimization of fuel combustion methods while ensuring the efficiency,
reliability and environmental performance of industrial boilers.

Key words: boiler house energy efficiency, optimization of fuel combustion methods, fuel oil
burning in the form of a water-oil emulsion.
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MPHTH 621.182.12

A. A. Tymanosa, I'. A. KoiiiacoBa

Hekommepueckoe akimoHepHoe 00IIecTBO «AJIMAaTUHCKUN YHUBEPCUTET SHEPTETUKU U CBSI3U
nmenu ['ymapOeka JlaykeeBay, r. Anmatel, Kazaxcran

BJIUAHUE AJICOPBEHTA HA UHTUBUPOBAHUE IMPOIECCA KOPPO3UHN

AHnHOmayusa. YMEHBIINTH TMOBPEKAAEMOCTh OOOPYAOBaHUS M TPYOONPOBOIOB OT BHYTPEHHEH
KOPpPO3WU TO3BOJIIET 00paboOTKa BOJBI C HCIOJB30BAHMEM B KaueCTBE HHIHOUTOPOB KOPPO3UHU
dbochonaToB. DPdeKkT MHrHOMPOBAHUS 3aKITI0YACTCS B O0pa3oBaHUM HHTHONTOPOM Ha TOBEPXHOCTH
CTaJI 3allUTHOH IUIEHKHU. B cTaThe mpeacTaBieHbl UCCIENOBAHNS IO BIMSHHUIO HHTHOUTOpa ['mmydep B
NPUCYTCTBUM M B OTCYTCTBHE aJCOpOCHTa WHIYHTUT HA CKOPOCTh KOPPO3HHM MarepHuajia CTajJbHOTO
TpybompoBona. Pe3ynbraThl aHann3a NOKa3alM, 4YTO CKOPOCTh KOPpO3WMH Marepuaia cTainb-20 B
rcxomHoit Boge coctapmser 0,107 r/m’-u, Mpu WHTUOMpPOBaHWM peareHToM [ wmirydep 3HAYUTETHHO
ymenbaercst 0,045 r/M*d4, a WHCIIONB30BaHHE azcopOeHTa IIyHTHUT CIIOCOOCTBYET JalibHEHIIEMy
yMeHbIIeHuto ckopoctu g0 0,037 /M2, IIpu stom pH cpensl moBbImaeTcs 10 HEOOXOIUMOIO IO
CYIIECTBYIOIIUM HOpMaM 3Ha4eHHWs. Hapsgy ¢ 3THM TPOMCXOAWT aacopOIHs IIYHTHTOM W3 BOIBI
OCTaTOYHBIX MOHOB JKECTKOCTH, YTO TO3BOJSET YMEHBIIUTH MPOIECC COJCOTIOKEHUS Ha BHYTPEHHEH
MOBEPXHOCTH 000PYA0BaHUSI.

Knwuesvie cnosa: wnrnbutop [minydep, IIyHIHT, CKOPOCTb KOPPO3WH, aJCOpOCHT,
TPaBUMETPHUYECKUN METOI.

OKcIUTyaTalydss CHCTEM TOpSYero  BOJOCHA0XKEHUS CBs3aHA C  ONPEICIICHHBIMH
npobiemMaMu, CBSI3aHHBIMM C  [IPOTEKAaHHMEM IPOLECCOB  KOPPO3UH  TEMI00OMEHHOIo
000pyIoBaHUs U TPYOOIIPOBOIOB, COJICOTIOKEHUIMHU U OnooopacranueM. CaMbIM JJOCTYITHBIM U
paclpoCTpaHEHHbIM METOJIOM OOpbOBl € ATUMH IpolleccaMH oOcTaeTcs 00paboTKa BOJIBI
peareHTaMu IyTeM BBEJECHUS B CUCTEMY MHIMOUTOPOB. IIpu 3TOM HEMaIOBaXKHYIO POJIb UIpacT
npeaBapuTenbHas 00pa0oTka BOJAbI OT HpUMECEH, B T.4. OT OPraHMYECKHX C HNPUMEHEHHEM
pa3IUYHbIX a7copOeHToB [1].

B amcopOuMOHHBIX M KaTaJIUTMYECKMX  HPOLECCAXUIMPOKO  HPUMEHSIOTCS
yriaepojacoAepkKaliue MOpUcTble MaTepuaibl, 00Jaa0IIue PsIoM CIeHU(PUIECKUX CBOMCTB MO
CPaBHEHHIO C MUHEPAJIbHBIMU aHaoraMu. K HUM OTHOCATCSI aKTUBUPOBAHHbBIE YIJIM, IIYHTUT U
ap. [2]. OCHOBHBIE CBOMCTBA IIYHTUTOBBIX MOPO/]I ONIPEAETSAET COACpKAHUE B HUX YIIIepoJa.

B KasHY wum.anp-®apabu B TeueHue psia JeT MPOBOAWINCH  HMCCIEIOBAHUSA IO
MCIIOJIb30BAHUIO IIIYHTUTAa B KauecTBE copOeHTa OOJIbLIOro Kpyra METalIoB M HEKOTOPBIX
BemiecTB [3]. [Ipu aToM HanbGombiIyi0 3P HEKTHBHOCTD MOKA3al IIYHTUT, 00Pa0OTAHHBIN MyTeM
naporazopoii aktuBauuu (II['A). Hamu »sToT MaTepuan OblT HCNONB30BaH B IpOLIECCE
(GWIbTPOBaHMS B KaUeCTBE a/ICOPOEHTa MOHOB METAJUIOB M OpraHUYECKHX MpUMeceH.

KonuyecTBeHHbI creKkTpanpHblii aHanu3 wmyHruta ¢ [II'A  mokasan cnenyromee
Ka4eCTBEHHOE U KOJIMYECTBEHHOE COJepKaHWE MUHEpPalIbHON 4YacTH LIYHTMTOBBIX mopox, %:
CaO — 3%, MgO — 3%, Fe,03— 6%, Al,03> 10%, SiO, — 10% u Na,O — 1% [2].

ITo 'OCTy 17219 — 71 onpenenena cymmapHas muiomans nop wysruta ¢ III'A, kotopas
cocrasmia 0,486 cM°/r, BIaKHOCTD U ylenbHas MMOBEPXHOCTh — COOTBETCTBEHHO 4,32% 1 128,9
M2/

YMEeHBIINTH MOBPEXIAEMOCTh 000PYAOBAHUS U TPYOOIIPOBOJOB OT BHYTPEHHENW KOPPO3UU
No3BOJIsieT 00paboTka BOJBI C HCIOJNB30BAaHHMEM B KauecTBE MHIMOMTOPOB KOPPO3UH
docdonaroB. CreacTBUEM B3aUMOJEHCTBUS MHTMOMTOpa ¢ MOHAMU MeTalljla Ha MOBEPXHOCTHU
CTaly sIBIIsIeTCSl 0Opa3oBaHME 3AIIMTHOW IUIEHKM [4], cocToseill M3 TPYAHOPACTBOPHUMBIX
COEIMHEHUI MeTasula, U3MEHSIOIIUX COCTOSIHUE TOBEPXHOCTU MeTaJula. Y MeHbLIEHHE CKOPOCTH
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OKHUCJICHHS MeTajlyla MOXXHO OOBSCHUTh YMEHbBIIEHHWEM IUIOIIAg AaKTUBHOW MOBEPXHOCTU
MeTala U U3MEHEHHS PHEPTUU aKTUBALUU SJIEKTPOJHBIX PEAKIUN, TUMUTUPYIOMIHUX CIOKHBIN
KOPPO3UOHHBIH Mpoliecc.

MexaHu3M JeHCTBUST MHTUOMTOPOB CIIOKEH M J0 KOHIIA He u3ydeH. Kpome sroro, Ha
3¢ (peKTUBHOCTh AEHCTBUSI MHTUOUTOPOB BIHSET MHOXECTBO (DAaKTOPOB, KOTOpBIE TPYAHO
yuecTb. Bce 3TO He MO3BOISET c€O34aThb MaTEMaTHMYECKYI0 MOJEIb BO3MOXHOCTH MX
npuMeHeHusa. OueHuTb 3QPEeKTUBHOCTD NEHCTBUS HHTUOUTOPOB B Pa3IMUYHBIX YCIOBUSIX MOKHO
C HCIIOJIb30BAHUEM 3KCIIEPUMEHTAJIbHBIX METOJOB, CAMBIM HAJEKHBIM U3 KOTOPBIX SBIISETCS
rpaBuMeTpuueckuii. K ero mpeummyiectBaM MOKHO OTHECTH JOCTYNHOCTb, HAIEKHOCTb U
BO3MOXXHOCTb ~ IOJIYYE€HHS JOCTOBEPHBIX M BOCIPOU3BOJMMBIX PpE3YyJIbTaTOB IO IOTEPSIM
MeTalljla B pe3yjibTaTe NpoTeKaHus mpormecca koppo3uu. CyTb MeTojna 3akirodaercs B
OTpEeNIeICHNH TIOTeph MacCchl C EIUHMIBI IUIomaad o0pas3loB HCCIEAYEeMbIX METAJUIOB 32
€IMHUIlY BPEMEHHU.

g npoBeneHus IrpaBUMETPUYECKOIO OMNPENECIIEHUH CKOPOCTH KOPpPO3UM IOBEPXHOCTh
00pa310B COOTBETCTBYIOIIUM 00pa3oM obOpabateiBatoT [5]. CTaHmapTHBIM METOJ MOArOTOBKU
00pa310B — ATO OYUCTKA UX [TOBEPXHOCTH a0pa3UBHBIM MaTEpUAIOM U 00€3KUPUBAHHUE.

OO0pa3upl MeTaiia mepe] BECOBBIMH M3MEPEHUSMHU 3aUMIIAlOT HaXIa4yHOW Oymaroi 1o
MOJTYYEHUSI TIIAJIKON OJiecTsnei moBepXHOCTH. OOpa3Iiibl B3BEIIMBAIOT HA AHATUTHYCCKUX BECax
¢ tounocteio 1072 1. 3arem ux momemaror B KOPPO3UOHHYIO CpEely Ha ONPEIEICHHOE BpPEMS.
[TponOmKUTENBPHOCTh TPABUMETPUUYECKOTO METOJIa UCCIIEI0OBAHUS CKOPOCTU KOPPO3UM JIOJKHA
COCTaBIISITh HE MeHee 48 JacoB. UeM MeHbIIE CKOPOCTh KOPPO3UK 0OpaslioB B JaHHOU cpele,
TeM 0oJjiee ATUTEIBHBIM JOJDKEH OBITh dKcriepuMeHT. OTHOIIeHne 00beMa UCCIenyeMoil Cpe/Ibl
K €IMHUIIE TTOBEPXHOCTH METaJlla JOJKHO cOCcTaBIATh 5:1. McnbiTanus HeoOX0IMMO MPOBOIUTH
Ha 3 mapauienbHbIX oOpasnax. Ilo okoHUaHMM BpeMeHU BBIIEPKKH 00pa3lioB B KOPPO3UOHHOMN
cpelle C MOBEPXHOCTH MeTalllla MEXaHHYECKH YIaJsSIoTCS MPOAYKTHI KOPPO3HUH, OOpasIibl
IPOMBIBAIOT BOJOHM, BBICYIIMBAIOT 0e€3 JOCTyma BO3AyXa WM NPOTHPAIOT HACYXO
¢unbTpOBaILHON Oymaroii, 3aTeM B3BEIIUBAIOT.

CpeaHIO CKOPOCTh Kopposun K r/M°4 paccuHTBIBAIOT IO YpaBHEHUIO:

_Am

K__v
St

1)

rzie Am — yMeHbIIeHHe Macchl 00paslia B pe3ysibTaTe KOPPO3HH, T;

S — IO b TOBEPXHOCTH 06PA3Ia, M;

T— NIPOAOJIKUTEIIBHOCTD JKCIIEPUMEHTA, Y;

K- ckopocTts Koppo3uu MeTaiia, rm 2t

HenmocratkoM rpaBUMETpHYECKOrO0 METOAA SIBISIETCS TO, YTO OH HE JA€T BO3MOXKHOCTH
HOJYYUTh CBEACHUS O MEXaHM3Me KOPPO3HMOHHOIO Ipoliecca, O MPOTeKaHWU JOKaIbHbBIX (hopM
KOPpO3UH.

Kputepunii arpecCUBHOCTH TEIUIOHOCHUTENS OLIEHUBAETCS B COOTBETCTBUU C JIaHHBIMU
IpUBEIEHHON HIKe Ta0. 1.

Taomuma 1 — OneHka COCTOSIHUS CETEBOM BOIIBI

CKOpOCTh KOPPO3HH HHAUKATOPOB, MM/TO]T ATpecCUBHOCTb CETEBOM BOJBI

0-0,03 Huskas
0,031-0,085 Honyctumast
0,0851-0,2 Bricokas
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bonee 0,2 ABapuiinas

Panee aBTOopamu OBUIO  HCCIEIOBAaHO  MHTUOMpYIOIIEEe  BIMSHHE  ILIYHIHTa U
HUTPUIOTpUMETUIICH(DOCPOHOBOM kucinorel  (HT®D) Ha  Ipolecc  KOppo3uu
TEIUIO3HEPreTUYECKOro 000pyA0BaHus [6], a TaKKe pacCUUTaHa CKOPOCTh JIEKTPOXUMHUECKON
Koppo3uu cranu-20 B BojJe, 00pabOTaHHONW YKa3aHHBIMU pearcHTaMu.

Hamu ObL1M TpOBEACHBI UCCIIE0BAHUS 110 BIUAHUIO HHruOUTOpa ['mitydep B npucyrcreun
U B OTCYTCTBHE aJCOpOCHTa INYHIHMT HA CKOPOCTh KOPPO3UHM MaTepuallia CTaJbHOTO
TpyOOIIpOBO/IA.

I'mnydep npencraBiser coOoil OeCUBETHYHO, NPO3pAauyHyl0 MKHUJAKOCTh 0Oe3 3amaxa |
SBIISICTCS BOJHBIM PAacTBOPOM HATpUEBBIX cojeil momudocdaroB. ITo xumuyeckoit CTpyKType
UHTUOUTOp mpeicTaBisier co0oil (ocdarbl ¢ OTKPHITON JIMHEHHOM Lenblo, Ha3blBaeMble
nonudocharamu. PeareHT nMeeT OTIMYHBIE CTA0MIN3UPYIOIINE U AUCTIEPTHPYIOIIUE CBOMCTBA,
3aMe/JIsIeT BBINAJCHUE HakureoOpa3oBaTesiell W YMEHbIIAeT YMCIIO 3apOJbllIed KpHCTaJJIOB.
[Tpu HenpepbIBHOM J103UPOBAHUU MEIJIEHHO PacTBOPSIOTCS CTapble MHKpycTauuu. Beiencraue
HaJIM4YMs JUCIepraTtopa MpeloTBPAIlAIOTCs OTIOXKEHUS TBEpAbIX BeELIeCTB, OOpa3oBaHUeE
OTJIO’)KEHUN Ha KPUTUYECKUX YACTAX YCTAaHOBOK, U KaK CIEACTBHE, KOpPpo3us. PeareHT MOXHO
UCIIONIb30BaTh B UHTepBaje Temnepatyp 1o 200°C mia o6pabotku Boabl ¢ Ky= 25 Mr-sks/m,
1= 7,5 mr-skB/n 1 pH=6 - 10.

B kagectBe oObekTa HMcciaenoBaHHsA B3AT Marepuain cranb 20, a B KadyecTBE Cpeapl —
ucxojHas Boja npeanpustus «TermioBbie cetn» (Tadi1.2).

Taomuna 2 — [Toka3zarenu kauecTBa BOJIbI

Ne IToka3aTemm Boabl 3uaueHue
1 OO01ast )XeCTKOCTh, MT-5KB/IM° 53
2 KansieBas >keCTKOCTD, Ml“-3KB/I[M3 3,8
3 [lenounocTs, MT-OKB/JIM" 472
4 pH 4,5

KauecTBeHHBIN W KOJMYECTBEHHBIN COCTAaB Marepuaia Mapku ctaib 20 MpuBEIeH B TaOJI.

Tabnuua 3 — Xumuueckuii cocraB Mmatepuaina cranu 20

C Si Mn Ni S P Cr Cu As

0.17-0.24{ 0.17-0.37 | 0.35-0.65 | <025 | <0.04 | <004 | <025 | <025 | <0.08

Pe3ynbrarhl mpoBeNEHHBIX MCCIEIOBAaHUMN TpeAcTaBieHbl B Tabu. 4. Bpems BbLAEpKKU
o0pa3ioB coctaBmiio 240 yac.
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Ta6muma 4 — Bnustaue cpenbl Ha cKopocTh Kopposuu ctanu 20 (T = 240 yac)

my Cpenusis
m, CxkopocTb
Ne Macca 10 CKOpOCTh
Macca mocie Am, T kopposun K,
/1 00paboTKH, 2 KOppOo3uH,
00paboTku, T /M4 >
r r/M° 4
Hcxonnas Boga (pH = 4,5)
1 23,673 23,628 0,045 0,103
2 23,387 23,340 0,047 0,112 0,107
3 29,231 29,163 0,068 0,105
Bona ¢ no6asnenuem unruoutopa ['mnydep (pH = 5,4)
1 25,710 25,667 0,043 0,045
2 25,988 25,939 0,049 0,049 0,045
3 34,102 24,058 0,044 0,044
Bona ¢ no6asnenunem ['unydepa, npeasapurenbuo oopadoTanHas mrynrurom (pH = 6,1)
1 26,239 26,202 0,037 0,037
2 23,090 23,048 0,042 0,032 0,037
3 22,925 22,886 0,039 0,039

Kak BHOHO M3 pe3yabTaTOB MCCIEAOBAHUSA, AarpeCCUBHOCTb TEIUIOHOCUTENSI MOYKHO
XapaKTepU30BaTh KaK «BBICOKAs»: CKOPOCTb KOPPO3UM Marepuana cTaab-20 B MCXOIHOW BOAE
cocraBmsier 0,107 r/m?-4. CKOPOCTb KOPPO3HWH TIPH HHIHOMpOBaHWH peareatoM [miydep
3HAYUTEIbHO yMeHblIaercss u cocrapiser 0,045 r/mM“-u. HMcnonb3oBaHue afcopOeHTa IIYHIHT
CIocoOCTBYET JanbHeleMy yMmMeHblieHuto ckopoctu 10 0,037 /™. IIpu stom pH cpensr
HOBBIINIAETCS /10 HEOOXOJMMOro MO CYLIECTBYIOIIMM HOpMaMm 3HadyeHus. Hapsany c stum
IPOUCXOIUT aAcOpOIUsl IIYHTUTOM M3 BOJbl OCTATOYHBIX MOHOB KECTKOCTH, YTO IO3BOJISET
YMEHBIINTh IPOIIECC CONEOTI0KEHHSI HA BHYTPEHHEH MOBEpXHOCTH 000PYJOBAHUSI.

[TosryueHHbIe pe3yabTaThl IPEICTAaBICHBl HA PUCYHKE 1 B BUE JUarpaMMbl.
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0,12 OHcxoanas Boaa
(pH=4,5)
0,1
0,08
B Boaa c
006 HHTHOMTOPOM
’ Fuaygep (pH=5,4)
0,04
OBopa
0,02 oGpaGorannas
HIYHTUTOM
0 (pH=6,1)

Pucynok 1 — Bausinue cpepl Ha CKOPOCTb KOPPO3UHU

Takum oOpa3om, MpOBEICHHBIE MCCIEAOBAHUS MOKAa3ail, YTO MPUMEHEHHUE IIYHTUTa B
KauyecTBe aJcopOeHTa IO3BOJIAET YIYUYIUUTh pPE3YyJIbTaTbl MO0 HHIMOMPOBAHUIO PEAreHTOM
['unydep cxkopoctu koppozuu Matepuana Crainp 3.
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KOPPO3US NPOLECIH TEXEYI'E AICOPBEHTTIH 9CEPI

A. A. Tymanosa, K. A. Kosgacosa
«Fymap6exk JloykeeB aTblHIaFbl AJIMaThl SHEPTETHKA JKOHE OaillaHBIC YHUBEPCUTETI»
KOMMEPIHSUTBIK €MEeC aKIIMOHEPIIiK KOFaMbl, AlIMaThl K., Kazakcran

Annomauun. Xabneikrap MeH KyObIpiapAblH IMIKi KOPpPO3WSAaH 3aKbIMIAHYBIH —a3auTy
¢dochoHaTTapABIH KOPPO3USCHIHBIH WHTUOWTOpNIApHl PpETiHIE NaijanaHa OTBIPHIN, CYyIbl ©HJAEYyre
MYMKiHAIK Oepeni. Uurubupney ocepi bonarteiH OeriHme KOpPFaHBIC TUIEHKACBIHBIH WHTHOUTOPBIHBIH
naiima Ooirysl OombIn TaObUTamel. Makanana Tury(ep WHIHOUTOPBIHBIH 9cep €Tyl OOWbIHIIA afcopOeHT
OonMaraH Ke3/e JKoHEe LIYHTUT O0JaTThl KYOBIPABIH MaTepHabIHBIH KOPPO3HS KbUIAAMIBIFBIHA 3EPTTEY
kepcetinreH. Tannmay HoTkenepi Oactanmkbl cyaa OonaT-20 MaTepHaJbIHBIH KOPPO3US KBUIJAMIBIFBI
0,107 r/M2-car KypaWTHIHBIH KepceTTi, peareHT rmaydep texereHn kesne 0,045 r/m2-car aliTapipIKTait
azasaqpl, all IIyHTUT afncopOeHTiH makmanaHy >keurmamabikTel 0,037 r/mM2-car meiiiH ogaH opi azalTyra
bIKnaT erei. CoHbIMEH KaTtap, KaJJAbIK HOHJIAp CybIHAH IIYHTUTIICH aJICOPOLIUS KYpei, Oy1 ka0 IbIKThIH
imki 6eTiHge Ty3 )KHHATY IPOIIECiH a3alTyFa MYMKIHJIK Oepei.

Tipex co30ep: wHrnOurop I[umydep, WIYHTUT, KOPPO3HUA IKBULAAMIBIFBI, aJCOPOEHT,
IPaBUMETPUSIIBIK SJIiC.

EFFECT OF ADSORBENT ON INHIBITION OF CORROSION PROCESS
A. A. Tumanova, G. A. Koldasova

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power Engineering
and Telecommunications”, Almaty, Kazakhstan

Annotation. Water treatment using phosphonates as corrosion inhibitors reduces the damage to
equipment and pipelines from internal corrosion. The effect of inhibition is the formation of an inhibitor
on the surface of the steel protective film. The article presents studies on the effect of Gilufer inhibitor in
the presence and absence of shungite adsorbent on the corrosion rate of steel pipeline material. The results
of the analysis showed that the corrosion rate of the steel-20 material in the source water is 0.107 g/ m2 *
h, when inhibited by the gilufer reagent, 0.045 g/m2-h is significantly reduced, and the use of the shungite
adsorbent contributes to a further decrease in the rate to 0.037 g/m2-h. the pH of the medium increases to
the required value according to existing standards. Along with this, the adsorption of residual hardness
ions from the water by shungite occurs, which allows to reduce the process of salt deposition on the inner
surface of the equipment.

Key words: Gilufer inhibitor, shungite, corrosion rate, adsorbent, gravimetric method.
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KbL1AaMABIDJIEKTPOOHEPI'ETUKAUN SJIEKTPOTEXHOJIOI' IS

MPHTU 44.29.29
C.B. I/IﬁpaFI/IMOBal, A.Y. Hypl/leBaZ

Kocranalickuii rocy1apcTBEHHbIA YHUBEPCUTET UMEHU A. baliTypchIHOBa,
r. Kocranaii, Kazaxcran
libargimovasvetlana75@gmail.com, “anyrieva@infocom.kz

MOAEPHU3AIIUA CUCTEM KOMIEHCAIIUU EMKOCTHbBIX TOKOB
3AMBIKAHUA HA 3EMJIIO IMTOACTAHIIUMH 110/35/10 « KAMBIHITHOE»

Annomayus. B paboTe paccMaTpuBaIOTCS BOMPOCH NMHU(POBU3ANMHM CETEH ¢ KOMIICHCAITUEH
€MKOCTHOI'O TOKa 3a CHeT BHEIPEHHUS COBPEMEHHBIX YCTPOMCTB  aBTOMATHUYECKOTO YIIPABIECHUS
IyroracsiliiMyd peakTOpaMu Ha 0asze MHKpPOKOHTpoJUIepHBIX perymsitopoB MUPK-5.B pamkax
peanmuzauuu nporpaMmsel «Lludposoit Kazaxcran» sHeprompennpusTHs CTpaHbl IPOBOAAT pabOTy IO
WCTIONB30BAaHUIO HOBBIX ITHM(POBBIX TEXHOJOTHH W OOHOBIEHHIO COOCTBEHHOTO 00OpYIOBaHUS,
BBIIIOJTHEHHOTO Ha yCTapeBIIEH »diieMeHTHOW 0a3e W MPOCIYKMBIIETO TPHALATh H Ooliee JIeT.
IIpoBenenublii aHanu3 Ha npuMepe wmoaepHuzauuu cereil TOO «MeXpernoH3HEeproTpaH3uT» B
Kocranaiickoil obmactu mokasan, YTO NPUMEHSIEMOE HHTEIJICKTyaJbHOe OOOpYIOBaHHE MPUBEAET K
YBCJIWMYCHUIO TOYHOCTH HU3MCECPCHHA IapaMETpOB IIPU KOMIICHCAIIUM C€MKOCTHOI'O TOKa IIpH
JIUCTAHIIMOHHOM OOCITY>KMBAaHUH JIMHUI 3JIEKTpOIepeiay.

Knwouesvie cnoea. KOMIECHCALMSEMKOCTHOTO TOKa, aBTOMATU3aLMs, Iyroracsiliuii peakTop,
3JeKTpUYecKast CeTh.

Beenenue

B osnexrpuueckux cersx B 75% NOBpEXAEHHS MPUXOAATCS HAa KOPOTKHE 3aMBIKAHHS,
KOTOpbIC TPHUBOAAT K BO3HUKHOBEHHIO JYTM M TOBBIIICHHIO EMKOCTHOrO ToKa. Jlist
KOMITEHCAI[TH eMKOCTHOTO TOKa C MOMOIIBIO CTYIIEHYAThIX PEaKTOPOB HEOOXOMMO BCE 3aMephI
U pacyeThl MPOU3BOIUTH BPYYHYIO, YTO SIBIIICTCS HE BCerga yaoOHBIM. B cBsizu ¢ 3TuM
NPEANPUATHSIMU BEIyTCS MOMCKU, HAaIPaBJICHHBIE HA aBTOMAaTHU3AIMI0 PAaCYETHBIX MPOIIECCOB U
OJTHMM M3 BO3MOXKHBIX PCUICHUI MPEACTaBISACTCS HCIOIb30BAHUE TUTYHKEPHBIX JIyroracsineit
peaktopoB (II'P) ¢ aBromarnueckumu OokaMu ynpasieHHs. M3BeCTHO, 4TO aBTOMAaTHYECKHUE
ONOKM yIpaBJeHUs] TOSBUIKCH B 80-¢ TOAbl, HO MX MPUMCHEHHE HE TMOJYYHJIO HIMPOKYIO
NOJJICPKKY W3-3a HECOBEPUICHCTB TIPH HACTPOMKE TapaMeTpoB M JalbHEWIIeH ux
skcmryaraiui. COBpeMEHHbIC OJIOKM YIPABICHHUS HMMEIOT BBICOKYIO UYYBCTBHTEIBHOCTh K
HaINpsDKEHUI0 HECUMMETPHH, YTO MO3BOJISIET O0JIee TOYHO KOMIIEHCHPOBAaTh EMKOCTHOW TOK TPH
JMCTAHIIMOHHOM  OOCTY)KMBaHMM JIMHUH  dJeKTporepenad. ABToMaru3alus —Iporecca
YIIPaBJICHUSI PEAKTOpaMH TOBBICUT HAJCKHOCTh CETH, YCKOPUT MPOIECC TalICHUS Iyr'd |
KOMITEHCAIH EMKOCTHOTO TOKa[1].

MarepuaJbl 1 METOABI

[IpenBapuTenbHbI BBIOOP TOKOOTPAaHUYMBAIOIIETO PEAKTOpa MPOBOJUTCS MyTEM aHaIHU3a
TEXHUUYECKUX U IKCILTyaTallMOHHBIX XapaKTEPUCTHK U3BECTHBIX HA CETOJHSIIHUMN I1EHb MOJIETIEH.
[Tpu 5TOM HEOOXOIMMO YUUTBHIBaTh MapaMEeTpbl OOBEKTa PETyIUPOBAHMS, B TOM YHUCIIE U €ro
TEPPUTOPUATIBHOE PACIIOJIOKEHHUE.

[Mpuntun geiictBus mayroracsiero peakropa P3JICOM —620/35 u 3POM -275/35 co
CTYIIEHYaTbIM PEryJIMpOBaHUEM OCHOBBIBAETCS HA PEryJUPOBAaHUU HMHIYKTHUBHOCTU IIyTEM
W3MEHEHHs 4YHCJIa BUTKOB C IIOMOIIBIO MEPEKIIYaTessi OTBETBIEHUHN, KOTOPHIH MOMENIEH
BHYTpU Oaka. IlpuBon mnepexirouarteniss BBIBEJCH HapyKy Ha KpbIIKy Oaka. OTBeTBIEHUS
BBITMIOJTHEHBI TAKUM 00Pa30M, YTO MOXKHO PEryJIHpoBaTh TOK KOMIIEHCAIIUH B npefenax ot 50 1o
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100 mpouenToB. PeakTopbl CcHaOXeHbl CUTHAJIbHBIMU OOMOTKaMH, pPaCUIMPUTEIEM C
MacJOMEPHBIM CTEKJIOM U TEPMOMETPOM C CUTHAJIbHBIM KOHTAKTOM.

HenocrarkaMu 3TUX peakTOpPOB SIBIISIOTCS:

HACTPOMKa B OTKJIIOUYEHHOM COCTOSIHUU OT CETH BPYUHYIO;

CJI0HOCTB PAcYEeTOB MIPH BHIOOpE pexrma paboThI;

HE00X0IMMOCTh OOYyYeHHUS U BBIE3/]a CIECHUAIBHOTO MEepCOHaNa JJs 0OCITYy)KMBAaHUSI PEaKTopa,
PacCIOJIOKEHHOTO B OT/IAJICHHBIX palioHaXx;

CTaOUITLHOCTD PEKUMa PAOOTHI B ClTydae M3MEHEHUH MapaMeTPOB CETH.

PeakTop ¢ MarHuTONpOBOAOM IUIYHXXEPHOTO THIIA HMMEET MAarHUTHYKHO CHUCTEMY C
MEepPEMENIAIOIIUMUCS CTEPKHIMH, KOTOPbIE IUIABHO PETYIHUPYIOT BO3AYIIHBIA 3a30p BHYTPH
o0MoTKH. CTep)KHH TMEepeMelaloTCs C IOMOIIBI0 3JEKTPOINPHUBOJA C AMCTAaHLUHMOHHBIM
yIpaBJIeHUEM, YTO OOECIEeYMBAET IUIABHOE PETYIUPOBAaHHE CONPOTHUBICHHS peakTopa 0e3
OTKJIFOUEHUS OT CETH, IMO3BOJISIE aBTOMATU3UPOBATh HACTPOUKY [2].

Onnako, UIsi JOCTHXKEHMSI XOPOIIMX TEXHUYECKUX XApaKTEPUCTUK B TaKUX PEAKTOpPaAx
HEOOXOUMO HAJIMYMEe aBTOMATUYECKOTO PETyNsATOpa, KaKk HalpUMep, MUKPOKOHTPOJIJIEPHOTO
perynsitopa MUPK-5  (puc.l), paszpaborannoro OOO «MUKPO-Unxkuuupuury u
MpPEAHA3HAYEHHOTO Uil aBTOMATUYECKOI'O YIpPaBIEHUS IUIYHXEPHBIMU JYyroracsiuiiuMu
peaktopamu tumna u arperaramu tuna P3JIIIOMA, P3AIIOM, PIMP, ASR (ZTC), ELD (END).
[Ipunuun neiictBus aBTomaruueckoro peryiasaropa MMWPK-5 ocHoBaH Ha ucnosib3oBaHUU
AMIUTMTYIHBIX U ()a30BBIX XapaKTePUCTHK KOHTYpPA HYJIEBOH MOCIIECIOBATEIIBHOCTH CETH.

== R

Huremnn cucremMa

GNSG)

CAN

Pexum “master’-“slave”(no 64 ycTpoiAcTs)

Pucynok 1 — MHTEnneKTyanpHas CUCTEMa YIIPABIEHUS peXUMaMH 3a3€MJICHHSI HEUTpalld Ha
0a3e MUKpPOKOHTposiepHOro peryiasitopa MUPK-5

[IpaBunbHOCTE pe3oHaHCHOW HacTpoilku peakropa P3ATIOMA koHTpodupyeTcs Mo 4acToTe
CBOOOJHBIX KoJeOaHMH Ha HeHTpalu ceTH, a HAcTpoilka aBTOMAaTHYECKOH KOMIIEHCALUU
€MKOCTHOI'O TOKa B CETH MCKYCCTBEHHO CO3J1aeTcsi HecummeTrpued (a3 mpu MOMOILIU
cneruanbHoro 6moka cmemienus veirrpanu bBCH-MUPK [3].

Pe3yabTarsl

Cern HampspkeHueM 35 kB KOHCTpYKTMBHO MOJOOHBI, TO3TOMY HaMU ObUI MPOBEAEH aHaU3
BHEJJPEHUS aBTOMAaTMUYECKON CHCTEMbI YyIpaBiieHHUs peakTopoMm Ha noxactanuuu 110/35/10 xB
«KampimmHoe» TOO  «MeXpernoH HEproTpaH3uT», IZI€  YCTAHOBJIEHBI JBa JYrOracsiiux
peaktopa co cTyneH4YathiM perynupoBanuem tuna P3JJCOM —620/35 u 3POM -275/35.
[IpoTskeHHOCTh BO3AYIIHOM JIMHUM pacCcMaTpUBAaeMOW MHTAloIeld ceTH (pHc.2) cocTaBisieT
211,38xmM.
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KpacHosopcxan f %/M LOKB Hovwba

Pucynok 2 - Cxema cetu 35kB ot [1C 110/35/10 kB «KambiiiHoe»

AnropuTt™ BIOOpA aBTOMATUYECKHX PEAKTOPOB CTAHIIAPTHBIN M0 3HAYEHUIO EMKOCTHOT'O TOKA:
u3Mepsiercs |C unu paccunteiBaeTcsa eMKOCTHOU Tok IC” (Tabdi.1);

u3Mepsiercs HanpshkeHue necummerpun Uy (Tabm. 1, puc.3)

pacCUYMTHIBACTCS CyMMapHasi MOIIIHOCTb PEakTOpoB Q,;

0 CyMMapHOM MOIITHOCTH (Q,, OTIpeIeTseTCs KOJIMYECTBO PEAKTOPOB;

BBIOMPACTCSI MECTO PACIIOJIOKCHHS PEAKTOPOB (y3JIOBBIC TIOJICTAHIUH );

BbIOMpAETCSI COOTBETCTBYIOLIUH 10 TapaMeTpaM aBToMaTudeckuil 6s1ok perynuposanuss MUPK-
5.

I CI-35xB | Blll—35E
| [ ] Tt
]
L CRAF-35 N
T r ' .
TPAP—-33N2 TROP-3 TH—35N1{N2’
1l p—
=2 T-1
OF-35H2 IP—35H1
"
= -  — | 4L ) —
HOM—10

Pucynok 3— Cxema 3amepa HanpspkeHHst HecuMMeTpun Uy U HanpsbkeHus cmemenns U, B
HenTpanu 35kB cunoBoro Tpanchopmaropa u 3aMmepa HalpsHKEHUS HECUMMETPUH B
pazomkHyTOM Tpeyronbaruke 3HOM-35 npu nodazHom noakmtoueHun konaeHcaropa ®M-100 B
staeiiky 3HOM-35 na [1C 110/35/10 kB "Kawmbimmaoe"
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Taomuua 1 — 3sauenus emxoctaoro Toka IIC 110/35/10 «KamblrHoe»

l- | 1-
PexuM paGoThI CETH. Uo, | Usz |Uorf I, A | I, A Uat/Uo Uot/Uo[Uot/Uo| 1IN, A | e, A
B B | Uy 3 ' I

Pexum 1.
Hopmanbnsiii. B
pabore T-1, CMB-35
BKJIFOUEH.

241 | 553 | 04 | 12 152 | 522 | 997 | 0,56 | 17,7

Ot 1CHI-35 3anuransr:: | 553 | 1662 | 0,3 | 152 | 18,4 | 505 | 13,3 | 0,66 | 19,9 | 18,2

JIDII-35 JIusaHoBKa, 1662 | 355 | 4,7 | 184 | 21,2 | 86,1 | -64,9 | -3,68 | 17,6

O12CIII-35kB 355 | 203 [ 17| 21,2 | 24 | 371 |-130|-074 | 17,5
3allUTAHbI:
JIDII-35 AnaeBka, 72,8

JIDII-35 Becrobe.
Touku pa3prIBOB:
I1C Kp.Oxtsi6ps JIP-35
Kpacnoropckasi,
I1C dpyx6a MB-35
CBobOoaHas
I1C Anaeska MB-35
KnoukoBa
Unc=74B

Kak BugHo wu3 Ttabmuubl 1, W3MEpeHHBIH €MKOCTHOM TOK IC 3aMblkaHHS Ha 3EeMIIIO
paccMmaTpuBaeMoi cetu coctapiisieT 18,2A.
MoIHOCTh AYTOracuTeIbHOTO PeaKTOpa BIOUPAETCs ¢ YUETOM MEPCIEKTUBHOTO Pa3BUTHUS CETU
[4,5]:

QK = 1'25 ’ Ic ) Uqbv (1)

rae [,— eMKOCTHOH TOK;
Uy~ (hasHoe HanmpsuKeHue,
Q. =1,25-18,2- 20,2 = 459,55 kBAp.

CremneHb paccTpoiKH peakTopa peKOMeHAyeTcsl MpuHUMaTh MeHbIe 10%:

ﬁ:%*100%31 )

c
rae [,— eMKOCTHOM TOK;

[,— KOMIIEHCUPYIOLINH TOK;

_182-19

0, < 100
182 *100% < 10%

4.3% < 10%
Peaktopsr P3/IIIOMA-300/35V1 (ma ICI), P3AIIOMA-500/35¥ 1(na IICII) cooTBeTCTBYIOT
YCIOBUIO PACCTPOMKH KOMIIEHCAIIMM W PEKOMEHAYIOTCA [IJIi YCTAaHOBKM Ha MOACTAaHUIHUH B
KOJIMUECTBE IBYX IITYK JIJIsl OOECTIeUeHUsl HaJIeKHOCTH paboTHI ceTu (Tabm. 2).
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Tabmuma 2— Bei6op mmynxeproro AI'P tuma P3AIIOMA ¢ aBTomMatumdeckuMm OJIOKOM
perynuposanuu MHUPK-5

HomunansHoe [TacnopTtHbie HomunansHoe | JlefcTBUTENBHBIE
Tun peakropa HaIlpsDKEHUE | 3HA4YEeHHS TOKOB HaIpsKEHUE 3HAYEHHUS TOKOB
peaktopa , kKB | komnencanuu, A ceru, KB KOMIICHCAINH , A
P3AITOMA- N -
500/35Y 1 38,513 5,7+28,4 35,03 5,2+25,8
P3AITOMA- N .
300/35Y1 38,513 5,5+24,5 35,03 5,0+26,1
BriBoabI

Hcxonss W3 COBpEMEHHBIX TpeOOBaHMM K NPHCOCIUHUTEIBHBIM TpaHchopMaropam u
JyTOracsiiiM pEeakTopaMm, a TAKXKE C YYETOM HEIAOCTAaTKOB, BBISBIECHHBIX M3 MHOTOJETHETO
OTbITa DKCIUTyaTallUM CTYMEHYATBhIX AYroracsiiuX PeakTOpPOB, OYEBHJIHA HEOOXOIUMOCTb HUX
3aMEHBbl Ha TUIYH)XXEPHBIE PEAKTOPhl C aBTOMATHYECKUM OJIOKOM pEeryjJupoBaHUs. Y CTaHOBKA
aBTomatuuyeckux perynsatopoB tuna MHPK-5 obecnednBaer aBTOMAaTHMuUeCKyl0 HACTPONKY B
PE30HAHC IUTYH)KEPHBIX JYrOTacsiliuX pPEaKTOPOB, TOYHOCTh MAapaMETPOB NPU KOMIIEHCALIMHU
€MKOCTHOTO TOKa CHCTEMbI, a Takke YIpouiaer oOCIyXHUBAaHUE 3JIEKTPOOOOpYIOBaHUS
MMOJCTAHITHH.
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MODERNIZATION OF CAPACITIVE EARTH FAULT CURRENT COMPENSATION
SYSTEMS OF 110/35/10 “KAMYSHNOE” SUBSTATION

S. V. Ibragimoval, A. U. Nurieva®
A. Baitursynov Kostanay State University

Kostanay, Kazakhstan
libargimovasvetlana75@gmail.com, 2anyrieva@infocom.kz

Abstarct. The issues of digitalization of networks with capacitive current compensation due to the
introduction of modern devices for automatic control of extinguishing reactors based on microcontroller
regulators MIRK-5 are considered in the article. As part of the implementation of the Digital Kazakhstan
program, energy companies in the country of energy are working on the use of new digital technologies
and updating their own equipment, made on an outdated elemental base and lasting thirty or more years.
The analysis performed on the example of upgrading the networks of Mezhregionenergotransit LLP in the
Kostanai region showed that the used intelligent equipment will increase the accuracy of measuring
parameters when compensating for capacitive current when remotely servicing power lines.

Key words: capacitive current compensation, automation, arc-suppression coil, power network.

110/35/10KB "KAMBIIITHOE" KOCAJIKbl CTAHIUACBIHbIH
I CBIMBIMBLIBIKTBI JKEPTE T¥UBIKTAJY TOFbIHbIH
OTEMAKBDI )KYUECIH KAHI'BIPTY MOCEJIEJIEPI

C.B. I/IﬁpaFI/IMOBal, A.Y. HyplzleBa2

A. BaiitypceiHOB atbiHAarsel KocTanaii MeMIIEKETTIK YHUBEPCUTET]
Kocranaii k., Kazakcran
libargimovasvetlana75@gmail.com, 2anyrieva@infocom.kz

Anoamna. Maxkanana MIRK-5 MUKpOKOHTpOJIEp peTTerimTepi HETi3iHAEe JOFaHbl OacaThlH
peakTopiiapra 3aMaHayd aBTOMATTBl 0acKapy KYPBUIFBIIAPHIHBIH EHTi3iTyiHe OalIaHbICTHI KEIiIepi
CBINBIMJIBUIBIKTEI  TOK ~©TeMauniri Oap mmdpranmelpy Mocenenepi Kapactbipsiirad. «L{udpibix
Ka3zakcran» OarmapiamMachkiH iCKe achIpy asChIH/Q, eIIIH SHEPreTHKAIBIK KOCIOPBIHAAPHI KaHa CaHIbIK
TEXHOJIOTHSIIAP/IBl €HT13Y JKOHE €CKipreH AJIEMEHTTIK 0a3aza yKacalFaH OTHI3 JKOHE OJIaH Jia KOl XKbUIFa
CO3BUIATBHIH JKEKE >Ka0JBIKTap/bl JKaHApTy OOWBIHINA JXYMBIC XKyprizyge. KocraHail oOJBICHIHIAFEI
«Mexperuondneprorpanzuty  JKIUIC-HiH  skeminepiH  >KaHAPTy  MbICajbIHAA, TMalialaHbUFaH
MHTEIUIEKTYaIIIbl  KOHABIPFBUIAD DIEKTP JKENUIEPiH KAIIBIKTaH YCTay Ke3iHJEe CBHIHBIMIBUIBIK TOFBIH
OTEeTeH Ke3/1e OIIIEeMIEP/Il OJIIeY IOIAIrH apTThIPATHIH/IBIFBIHA TAJIAY KaCaJJIbL.

Tipex co30ep: CHIMBIMIIBI TOKTBIH ©6TEMI, aBTOMATHKA, JJOFAHBI 0aCy PeaKkTOpPHI, IEKTP KEJici.
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A. A. KaﬁnanMaHOBal, H. P. MampeHOBa2

'KasHY um. anb-dapabdwu, r. Anmatel, Kazaxcran
ayagozkabdrakhmanova@mail.ru

CPABHI/ITEJII)HI)II\/'[ AHAJIN3 METPOJTOTHMYECKHX XAPAKTEPUCTHK
CPEACTB UBMEPEHHUU, UCITOJIB3YEMbIX B COJIHEYHOU DOHEPI'ETUKE

Annomauusn. 3emis nomydaet or ConHIa OOJIBIIE SHEPTHHM 33 OJUH Yac, YeM YEJIOBEUSCKOE
HACEJICHUE MCIOJb3yeT 3a oauH roja. OOInas CoJHeYHas SHEeprus, morioinaeMas 3eMHON aTMochepoH,
OKeaHaMH M TOBEPXHOCTHIO 3eMitH, cocTaBisier okoio 3.850.000 Bk B rox. KommdaecTBo cotHEUHOM
SHEPruu, KOTOpas JOCTUraeT MOBEPXHOCTH, OTPOMHO, TaK YTO 3a OJUH I'OJ OHA B [IBAa pa3a MPEBBIIIACT
BCC HEBO30OHOBIISICMBIC HWCTOYHHMKH OJHEpruM 3eMid. TakoW TIOTCHIMAT COJHEYHOW 3HEPTreTHUKH
HEOOXOIMMO HCIIONB30BaTh B CO3JIAHMM COJHEYHBIX YCTaHOBOK. Ho mnms co3manms Hamboiee
3¢ (eKTHBHON cHCTEMBI MMPE0OPa30BaHUS COTHEYHOW SHEPTHH, BAKHO OIEHUTH KOJMYECTBO CONHEUHON
paamManuy, mocrynaroieid Ha 3eMiro. BeiOOp mpuOOpPOB CIIy)KHMT HEpBOHAYAIBHONH M Ba)KHOHU 3aladei,
LEJIBI0 KOTOPBIX SIBIISIETCS U3MEPEHHE MPSIMOI0 M PACCEIHHOTO M3IydeHHs. Takue mpubophl HA3BIBAIOTCA
aKTHHOMETpaMu. B 1aHHOM cTaThe HNpPOBEIEH aHAIU3 METPOJIOIMUECKUX U TEXHUUYECKHX XAPAKTEPUCTUK
Pa3IMyYHBIX THIIOB CPEACTB U3MEPEHHMIA, a TAK)Ke BEIOOp 00JI€€ ONTHMAIBHOIO U3 HUX B JaHHBIX YCIOBHSIX
Ha JJaHHBIM MOMEHT.

Kntoueanle ciosa’ conHedHas SHEPTHUS, H3MEPUTEIBHBIE TPHOOPHI, PATUAIIHSI, METPOIIOTHS.

ConHIle — 3TO OTKPBITHIA TEPMOSIACPHBI PpPEaKTOp, KOTOPBIM KaXKIYI CEKyHIY
npeBpamaer okojo 600 MUJUTMOHOB TOHH BOJIOpPOJa B TEIUN C BBIJCICHHUEM OTPOMHOTO
KonuuecTBa dHepruu. Mznydaemyro CONHIIEM SHEPryi0 Ha3bIBAIOT COJHEYHOW paavaluei.
JocTturas TOBEpXHOCTH 3eMJIHM, MpeoOiajaroniee KOJIMYECTBO COJNHEYHOW — paaualiiu
npeoOpa3yeTcst B TEILIO.

[l nprMeHEeHNs COJTHEYHOW YHEPTUH SIBJIIETCS BAXKHBIM, B IIEPBYIO OYEPEb, IPOBEPUTH
KJIMMAaTUYEeCKUE YCIIOBUSI Ha ONPEACICHHON TEPPUTOPHHU, a 3aTE€M IMPOBOIMTH COOp W aHAIM3
JAaHHBIX HpI/I60paMI/I AJie U3MEPCHUA COJIHCYHOT'O M3JIYUCHUA. Cp&BHHTCHBHBIfI aHaJIN3 TaKux
npuOOpoB 0OECTIEUUT MPaBUIBHOE HAMPABJICHHUE B JajbHEHIIEM pa3BUTHH COTHEYHOM SHEPTuH,
KaK IMPUOPUTECTHBIM UCTOYHHUKOM SHCPIrUr B 6YZIYHI€M.

B Ttabnuiie mpuBedeHbl MOKa3aTeIN COJHEUHON WHCOMSIUHU T. ANMaThl, MOJyuYeHHBIC B
pe3ysibTaTe METEOPOJIOTHUSCKUX HAONIOACHUN. J[aHHBIC CBEJICHUS JOKA3bIBAIOT, YTO PA3BUTHE
COJTHEYHOM PHEPreTUKH Ha TeppuTopun Pecmyonuku Kazaxcran umeer nepcnekTussl [ 1].

Tabnmuma 1 — Ilpsimas U paccessHHas COJHEYHas pagualus ¥ TeMiiepaTypa HapyKHOTO
BO3JlyXa B pailoHe T. AJIMaThI Mo Mecsiam [ 1]

IMokazarens | i1l Iv. v Vv Vil VIl IX X Xl Xl
E, MBt/m* 6,34 9,24 12,01 16,54 20,52 22,66 23,62 20,79 16,96 11,2 6,67 5,13
E,, MBr/m* 3,64 521 621 695 81 7,78 6,68 6,34 528 4,18 3,34 27

Ts,’°C -11 -89 08 103 16 20,3 229 21,7 156 8 -12 -82

Oxono 70% Ttepputopun Pecnybnuku KazaxcTtaH OTHOCHTCS K 30HAM C HauOOIBIINM
KOJIMYECTBOM COJTHEYHBIX JHEW B Toy. [IpoJOIDKATENHPHOCTS COJTHEYHOTO CHSIHHUS COCTaBIISET
2200-3000 gacoB B roxa, a uHTeHCUBHOCTHh m3nydeHus 1300—1700 kBt wa 1 m? B roa, 4ro
MIPEBBINIACT aHAIOTHYHBIC MMOKa3aTelu cTpaH EBpomsl. V3 mpuBeAeHHON HIKE KapThl BHIIHO,
HauOoJIbIlIee U3TyUCHHE IPUXOAUTCS Ha I0KHBIC U FOT0-BOCTOYHBIE 00JIACTH CTPaHbI[2].
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T0ROBOR 104 NPOAOANMTENSKOCTH
CORMENNOTO CHnmn

CONHEYHOE CUAHUE. TOQ

{ 2
ronoBo# xon',
5
[ sewo (0-2 0anna) Vo
% Nerponannosck  Mypues

MOBTOPAEMOCTH OBNAYHOIO COCTOAHMUA HEBA

noayacuo (3-7 Gannos) I rcoreo (8-10 Sanon)
Kaparamaa  Ycrs-Kamenoropcx Kaua-Opaa

L

TouHble n HaJACXKHBIC HU3MCPCHUMA obecrneyar CO3JaHUuC 0a3bl JaHHBbIX 0
MMPONU3BOAUTCIIBHOCTU COJIHEYHOM OJICKTPOCTAHLIMM B Pa3JIMYHBIX YCJIOBHUIX. OTO IO3BOJIUAT
TOYHEEC COCTABUTDL IMPOTHO3bI 00 oOBemax BBIpa6OTKI/I QHEPIruu U CpOKax OKYHAaeMOCTH 3aTpar

[3].

20— CPEENNR MPOORRMTERMHOCTM COTWEAROTO CHANME 23 TOR (¥ vacaX)

s 001305~ 000 TS0 00 e

oheKyays  Tywers wabnosenni

Pucynoxk 1 — Conneunas kapra Kazaxcrana [2]

Hcxons u3 3Toro u OBICTPOrO pOCTa PHIHKA COJNHEYHOW DJHEPreTUKH BHYTPU PBHIHKA
«3€JICHOM PHEPTeTHKUY», MOKHO TOBOPUTH 00 aKTyaJbHOCTH TEMBI HACTOSAIIEH CTaThH, TaK Kak,
CONTHEYHAs DHEpPreTMKa HYXKJaeTcss B OOOpYJOBAaHMM MOHHUTOPUHTA TOTOKA COJHEYHOTO
W3IIYyYCHHS, KOTOPBIE YIOBJIETBOPSUIA OBbI CIENYIONIMM XapaKTePUCTHUKAM: BBICOKAasi TOYHOCTb,
MOOUIIBHOCTh, HEOOBIIION BEC, HEBBICOKAs CTOUMOCTD.

HN3mepuTenbHbie NPUOOPHI VISl COJTHEYHOT0 U3TyYeHH s

B cBs3U C BBIILIEU3I0KEHHBIM, B CTaThe MPUBEAEHBI PE3YJIbTAThl CPABHUTEIBLHOTO aHAIN3a
COBPEMEHHBIX CPEJCTB JIJIsi U3MEPEHUSI MIOTOKA COJTHEUHOTO U3JIYYCHUS] U UX METPOJOTUUYECKHUX
XapaKTEePUCTHK.

OCHOBHBIMH METEOPOJIOTHUYECKUMHU DJIEMEHTaMHU HA3bIBAETCS KOMILJIEKC KaueCTBEHHBIX U
KOJIMYECTBEHHBIX XAPAKTEPUCTUK, C MOMOIIBIO KOTOPHIX MOYKHO OXapaKTEpHU30BaTh COCTOSHUE
atMoc(epsl W TPOUCXOASAIINE B HEW mporecchl. K TakuM XapakTepHCTUKAM OTHOCSTCS:
CONTHEYHAas paJualls, TemrepaTypa BO3JyXa M TOYBBI, aTMOC(hEpHOE NaBJICHHE, CKOPOCTh U
HalIpaBJIEHUE BETpa, UCMApEHHE U BIAKHOCTb BO3/lyXa, 00JIAYHOCTh, BUAMMOCTh M IMOTOJHbBIE
siBieHus [4].

HccnenoBanuss B METEOpOJIOTHH MPOBOASTCS HAa OCHOBE MeTOoAa HAOMIOJCHHUS WU
MOHHUTOpHHTA. HeManoBaXHBIM SBISETCS U TO, YTO MPUOOPETEHHAs B Mpoliecce HaOIIOIeHUS
uH(poOpMalldsg JIOJDKHA BKIIOYATh BCE HEOOXOAMMBIE MapaMmeTphbl A TMOCTPOSHUS TaHHON
SHEPreTUYeCcKOM CHCTEMbl. JTO OOBACHAETCS TEM, YTO OTCYTCTBHE OCHOBHBIX METEOJIaHHBIX
3aTPyAHSET MOJYyYEHUE TOYHOW OLIEHKM COJIHEYHOM sHepretuku. Ha sTom 3Tane mpumeHeHue
CHeIHalIbHBIX TPUOOPOB U3MEPEHHUSI SBIIIETCS BaXKHBIM YCIOBHEM.
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[To Mepe HEOOXOAMMOCTH B OIUCAHUM YCIOBHMH, MPH KOTOPBIX MPUMEHSIOTCSI COJTHEYHBIC
YCTAHOBKHM, HMMEIOT MECTO 3HAYeHHE HMHTEHCHUBHOCTb W MPOJODKUTENBHOCTh COJIHEYHOM
uHcoNsMU. B pamkax Mereoposoruu Obuta paspaboTaHa HaydHas AUCHMIUIMHA AKTHHOMETPHS,
KOTOpasi 3aHUMAeTCsl U3y4EHUEM COJIHEYHOIO, 3€MHOTO M APYTrux u3ilydeHuil B atmochepe. C
JPEBHUX BpPEMEH MBI NIBITAEMCS H3MEPUTH KOJMYECTBO CBETA, MAIAIOUIETO HAa MOBEPXHOCTH
3eMiIM, U OJHMM M3 TaKHX SBISAETCS METOJ TEPMHUYECKOro mpeoOpa3oBanusi cBera. Hemb3s
3a0bIBaTh, YTO KOJMYECTBO COJHEYHOW PHEPrHH, NMPOXOAS IMyTh OT MCTOYHHMKA J0 3EMIIH, He
ocTaeTcs MepBoHAvYaIbHBIM. [IpsiMas paguanus — 3TO 4acTh COJHEYHOH pajuanuu, IpoXoasiias
gyepe3 armocdepy, He paccenBasch. KOTMUECTBO CONHEYHOTO HM3JIyYSHHMs, HMOCTYIAIOMIEro Ha
MOBEPXHOCTh 3€MJIM  BCJIEACTBUEPACCESIHUS €r0 MOJEKyJaMH aTMOC(epHBIX Ta3oB H
a’po30JISIMH, Ha3bIBaeTcs paccesHHONM win auddy3Hoit pagmanueli. YToOBI HONMYyYUTH Kak
MOXHO Ooibllle JaHHBIX, ObUIM pa3paboTaHbl H3MepuTenbHbIe Mpubopsl. [Iprbopom,
BBITIOJTHSIONINM TaKHe U3MEPEHHUS, SBIsETCA akTHHOMETp. Pazbepem cienyrommye a1Ba OCHOBHBIX
BUA:

® IUPreIMOMETP — IPUMEHSIOT IIPU U3MEPEHUH MIPSIMOTO COJIHEUHOTO M3ITyYCHUS;

® IPAHOMETP — HCIOJNB3YIOT NPH HM3MEPEHUSX IMPSIMOTO0 M PACCESHHOTO COJIHEYHOTO
U3ITY4CHHUS.

[Muprenmmomerp u3MepseT KOJINIECTBO JIYYUCTON SHEPTUH, OCTYMAIOIIEE HA TIOBEPXHOCTD
3eMiIM, TO €CTb CyMMapHbIi NOTOK cosHeyHOM panmammu (Pucynok 2). Takxe mpubop
IPUMEHSETCS JJIsl IPOBEPKU aKTHHOMETPOB.

[IpuemHuas yacte npubOpa HpeACTaBIsSeT COOOM IBE ONMHAKOBBIE TOHKHE 3aUepHEHHBIC
IUTACTHHBI M TePMONapy, COCAMHEHHYI0O ¢ HUMHU. OgHAa W3 IUIACTHH HArpeBaeTCsl COJHEYHBIM
U3JIy4CHHEM, BTOPasi, 3alUIICHHAs OT COJHEYHBIX JIydel, HarpeBaeTcs IEKTPUYECKUM TOKOM.
[Ipu paBHBIX Temreparypax IUIACTHH T€pMoOTapa He AaeT Toka. KoimuecTBo comHeuHOro Tera,
HOTJIONIEHHOTO MEPBOH IJIACTHHOM OIpEAessieTcsl MO 3HAYSHUIO TOKa, I10JIaBaeéMOr0 Ha BTOPYIO
IUTACTHHY JUTSI KOMIICHCAIIMU pa3HUIIBI TeMiepatyp [S].

Pucynok 2 — INupremmomerp GEO-DRO1 [6]

B ocHoBe Gomblleit 4acTH MUPAHOMETPOB, UCHOJB3YIOUUXCS IS U3MEPEHHUs CyMMapHOM
paauanuy, a Takxke AUpQy3HOW paaualuy MPU YCIOBUM 3aTEHEHMS OT MPSMBIX JIydei, JEeKUT
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NPUHONAN M3MEPEHUS Pa3HOCTH TEMIEpaTyp YEpHBIX (MOTIOMIAIONIIMX H3Iy4eHHE) U OeIbIX
(oTpakaroUIMX M3JIy4yeHUE) IOBEPXHOCTEN MTpU oMol TepMmo3nemMeHToB (Pucynok 3) [7].

(oS

XOgdiny

Pucynok 3 — [Mupanomerp CMP 11 Kipp & Zonen [8]

Hnsa  onpenenenuss  HamOosee  AddexkTuBHOro  TUma  mpubopa  HEOOXOIUMO
MPOAHAIIM3UPOBATh METPOJOTUUECKHE XapAKTEPUCTHKUA KaXJAoro u3 Hux. [lupanomerpsl
JOJKHBI 00J1aaTh BBICOKOM TOYHOCTHIO M HAJEKHOCTHIO JIAHHBIX, a TaKke HEOOXOAMMBIM
YCIIOBUEM CUUTAETCS COOTBETCTBHE UX ISO «BTOpHIHOMY 3TalIOHY» U BbIIIE. Tak Kak riIaBHBIM
OPUOPUTETOM CIYXKUT TMOJy4eHHe Haumboiee MaKCUMalbHOTO KOJIHYECTBA COJHEYHOTO
u3y4yeHusi, To HauOosee H(P(EKTUBHOM YCTAaHOBKOM OyleT CUUTaTbCsl MHUPAHOMETP,
paCTOJIOKEHHBIA MO/ OMpEeAeNeHHBIM YIJIOM HAaKJIOHA C JOMOJIHUTEIBHBIM MPHOOpOM st
ciexennd 3a ConHieM.

st Toro, 4ToObI U3MEPHUTh CYMMAapHBIA MOTOK CONHEYHOTO M3JIY4EHHUs MOBEpPX Tpakepa
HACTpPamBalOT OJIMH mHUpaHoMeTp. Jlus wu3MepeHuss TMOTOKa PACCESHHOTO M3JIy4YeHUs
MPUCOSANHSIOT elle OJWH TNHUPAHOMETP BMECTE€ C 3aTCHSIIOIMIMM YCTPOWCTBOM. YTOOBI
OTIPENIETUTh CYMMapPHBINA MOTOK HOPMAJILHOTO U3JIyYCHHS YCTAHABIUBAIOT TPETUN TUPAHOMETP C
OJIHOM CTOPOHBI Tpakepa M mnoBopauuBatroT Ha ConHue. [lomydeHHbIE M3MEpEHUs MOJydaeT
(dboTodNEeKTpUYECKasl MMaHEeIb, PEAYIUPYIOIIAsCS K IBYXOCEBOU CIEAAIICH CUCTEME.

[Ipy MOHMTOpPHUHIE COJTHEYHOIO MU3IY4YEHUs B auanazoHe UIMH BoJH oT 280 mo 400 HM
INpUMEHSIETCA paguoMeTp A yibTpaduosneroBoro uznydenus moaenu CUVS. B macmypubie
JTHU, TIPU JJIMHHOBOJIHOBOM HM3JIy4eHHH aTMochepbl U 00JaKOB YCTaHABIMBAIOT MUPTreOMETPHI
CGR3 u CGR4. D10 noka3piBaeT, 4TO MPUOOPHI B MEHBIIEH CTENIEHN 3aBUCST OT JIJTMHBI BOJTHBI.

Br16op MecTa yCTaHOBKH COJTHEYHOWM CTAHIIUM OCYIECTBISIETCS UCXOJS U3 BO3MOXKHOCTH
MPUCOCIMHEHUSI K HEH aBTOMATUYECKOM MeTeOoCTaHIMHU. JlaHHBII AacrmeKT IOMOraeT B
NPUOOPETEHUN JIOTIONIHUTENbHOH HH(OpMAaMKU AN TONYYEeHUS TOYHOTO peIIeHHs] Ha
KOHKPETHOM MECTe.

Ha 3apy0OexxHOM pbIHKE OOJBIION MOMYISPHOCTHIO TONB3YIOTCS  MHUPAHOMETPHI
BTOpHYHOTO dTasiona kommanuu Kipp&Zonen. Jlns obecrieuenuss TpeOYEMBIX CIIEKTPAIbHBIX U
VIJIOBBIX XapaKTePUCTHK MmupaHoMeTpbl cepu CMP uCmonb3yloT NaTYMKH Ha OCHOBE Habopa
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Tepmornap. Bce mogenu cHaGxeHbl BCTPOSHHBIMH MY3bIPHKOBBIMU YPOBHSMHU U PETYIUPYEMbIMU
10 BBICOTE OTMIOpPaMH.

Takue mpubops! HoBoTO TToKONIeHH, Kak CMP 11, CMP 21 u CMP 22 061aatoT BEICOKOM
TOYHOCTHIO M KAUECTBEHHOMU 3aIIUTON OT KIIMMAaTUYECKUX U MEXaHUYECKUX Bo3nencTBuil. Camast
ayummas moaenb CMP 22 oGmamaer mmpokuM crieKTpoM usnydenus 10 3600 HM, yaydieHHON
YYBCTBUTEIHHOCTHIO TPH MalbIX 3CHUTHBIX yrimax CoNHIA W TOHMKEHHBIM TEIUIOBBIM
cmemenreM. OHAKO K€ y Hac B CTpaHEe JlaHHAs MPOAYKIUS HE 3aKperuieHa. Takke CTOUT
OTMETHUTh, UTO IIeHA 32 JaHHbIe Mojenu Koiebnercs ot 2000 xo 5000 ThicsY 10IapOB.

IMupanomerp «Ilenenr C®D-06». AbTepHATHBOW EBPONEUCKONW MNPOIYKIIMU CIIYXKHUT
yHuBepcanbHblii  mupaHomerp «llemenr C®-06», paspabortannblii Ha 0aze mpuOOPOB
SAnumesckoro. [lupanomerp nMeeT B cocTtaBe roJIOBKY, MEKTPOHHBIA Oj0K U Tabmno. [Tpubop
npeAHa3HayYeH JUIsi U3MEPEHUM YHEPreTUUYECKON OCBEIICHHOCTU COJTHEYHBIM HM3IyYEHUEM IS
JUTMH BOJIH B 1rana3one ot 0,3 1o 2,5 MxM. [9].

[Tupanometp «llenenr CP-06» obnagaeT 1OCTATOYHO BBICOKON TOYHOCTBIO HM3MEpEHUS,
JIMAMIA30HOM M3MEPEHHil SHEpreTHUecKoil ocBemenHocTr 10 1600 BT/M? 1 BpeMeHeM OTKIHKa,
paBabiM 50 c. Ilpubop »sTOro THUMAa HMEET CBUIACTEILCTBO KomuTEeTa TEXHUUYECKOTrO
PErylupoBaHUsT U METPOJIOTUU MUHHUCTEPCTBA MHAYCTPUU U HOBBIX TexHosoruil PecryOmmku
Kazaxcran. llena npubopa cocrasnser 450 000 tenre.

Hapsiny ¢ munumansHoil croumocthio, «llenenr Cd-06» umeer psia 3HAYUTEIBHBIX
peuMyIIecTB niepea mpudopoM Toro e crangapra Gupmsl Kipp&Zonen CMP 6:

e lcxoas u3 TOro, 4YTo KOpIyC FOJOBKU IpuOOpa TepMETH3UPOBAH, 3all0TEBAHUS BHYTPU
CTEKJISTHHOTO KOJIIMaKa He HaOIto1aeTcs;

e JlanHbIi MHUpaHOMETP CINOCOOEH UW3MEPUTh  JIHEPreTUYECKYI0  OCBEIIEHHOCTb,
CO3/1aBa€MOM HHBIMH HMCTOYHUKAMH HEMPEPHIBHOTO OINTHYECKOTO H3IY4YEHUs, TaKUMHU Kak,
UMUTATOPBl COJIHEYHOTO W3JIYYEHHUS, COJIHEYHBbIE KaMephl U JIPyrHe, COOTBETCTBYIOIINE
JMara3oHaM u3MepeHui npubopa;

e [lo mokazarensim wmeTponornueckux xapaktepuctuk «llemenr Cd-06» BoBce He
ycTymnaeT 0oiee JOPOruM Mpudopam IaibHero 3apyOexsbs..

Hwxe mnpuBenena cpaBHHUTENIbHas TaOlMIla METPOJIOTHYECKUX W TEXHUYECKUX
XapaKTepUCTHK ABYX mupaHomeTpoB. O0a mpubopa mpeaHa3sHauYeHbl 111 U3MEPEHHUs KOJTHMUeCTBa
COJIHEYHOH paJInallvy, MOCTYIAOIIEH Ha INIOCKOCTb.

Tabnuna 2 — MeTponoruueckue U TEXHHYECKUE XapaKTepUCTUKU upaHoMeTpoB [10]

MeTtpoaornyeckne 1 TeXHHYECKHE 3HaYeHHS XapPAKTEPUCTHKHU

Ne | xapaKTepuCTHKH
enenr CP-06 CMP 6

Jnana3oH U3MepeHHil S3HepreTHUEeCKOU ot 10 mo 1600 ot 10 o 1600
1. | oCcBelIEHHOCTH, Br/m?

JlnamazoH JJIMH BOJH, MKM ot 0,3 no 2,4 0,31 no 2,8
2.

Koaddumuent npeodpazoBanus roJIOBKH MpH 7 7
3. | HOpMaJILHOM MAaJICHUU paraIiy Ha

PUEMHUK, MB*M? / kBT

Bpems ycraHOBIEHHS BRIXOJHOTO CUTHATA He 6oiee 50 5
4. | TONOBKH, C

[Ipenen nomyckaemMoil OTHOCUTEIBHOM 11 11
5. | MOTPEINTHOCTH TPU U3MEPCHHUH
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SHEPreTUYECKON OCBEUIEHHOCTH, %0

[Ipenen qOMOTHUTEILHON MOTPEITHOCTH 1,5 8
6. | rOJIOBKU NP U3MEPEHUU IHEPTETUUCCKOM
OCBEIIEHHOCTH, %0

JlanHble METOUKU U TPUOOPHI JIJIs1 MOHUTOPUHTA COJIHEYHON palualui, HEOOXOAUMBI JIJIs
cTpoutenbeTBa craniuu. Conoctaiisst faHHble XxapakTepucTuku «llenenr CO-06», nokazpiBaeM
1€JIeCO00Pa3HOCTh €ro MPUMEHEHHUs UCXOS M3 €ro KauecTBa W IIEHBI Ui FOKHBIX PETHOHOB
Ka3zaxcrana.

3akiarovenue

B nmaHHOl craTthe OBLT MpOBENEH CpPAaBHUTENbHBIA aHaiM3 JBYX MpUOOpPOB,
NpeJHAa3HAYCHHBIX Ui  HM3MEpPEHHsl COJIHEYHOW paauanuu. AHaIu3 npuOOpHON  Oas3bl
oOecrieunBaeT MPaBUIBHBIM BBIOOpP METOJUKHA HM3MEPEHHUS, YTO MO3BOJIIET TOYHEE OILICHUTH
YPOBEHb HWHCOJSIIIMA TOBEPXHOCTU. CpaBHEHHE CPEICTB M3MEPEHHU OCYIIECTBIISUIOCH TI0
HOPMHUPOBAHHBIM METPOJIOTUYECKUM XapakTepucTukam. K u3yuaeMblM METpPOJIOTHYECKUM
XapaKTEPUCTHKaM OBUIM OTHECEHBI TAKWE XApaKTEPUCTHKH, KOTOpPHIC BIHUSIOT Ha pPE3yJabTar
M3MEPEHUI U Ha €ro MOrPEIIHOCTb. .

[Ipoananu3uposaB nupanomerpbl Gupmel Kipp&Zonen ¢ nupanoMeTpoM OelIopyccKoro
npousBogutens «llenenr CP-06», MOKHO CKazaTh, YTO MPH BeIOOpEe MprOopa 0co60e BHUMAaHUE
HE00X0UMO 00paIaTh Kak Ha TaKue XapaKTePUCTHKH, KaKk pabodasi OCBEIICHHOCTh, TOYHOCTh U
YyBCTBUTEIHHOCTh, TaK M HAa BO3MOXXHOCTb HIPHUOOpPETEHHUS, CTOMMOCTh U MOOUIBHOCTb.
«Ilenenr C®-06», obnamaromuii BCEMHU BBIMICTIEPEUUCICHHBIMU XapaKTEPUCTUKAMH, MOXXHO
OTMETHUTH KaK OJMH U3 CAMbIX ONTUMAJIbHBIX MPUOOPOB, UCIOJIb3YEMBIX B HACTOSIIIEE BpEMSI.
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KYH DOHEPI'ETUKACBIHIA KOJIJTAHATBIH OJILIEY KY¥PAJIIAPBIHBIH
METPOJIOI'UAJIBIK CUITATTAMAJIAPBIH CAJIBICTBIPMAJIBI TAJITAY

Annomayus. Xep Oeri KyHHeH Oip caraTTbIH IIIiHAE anfaH SHEPTHS MOJIIEPi, agam3aTThiH Oip
JKBUTIA KOJJIaHFaH JHEprisichiHaH Kell. JKepmiH atMocdepachl, OeTi KoHE MYXHUTTaphl CIHIPreH KYH
SHEPTUSACHIHBIH JKaJITBI MeJIepi KplIbIHa maMaMeH 3 850 000 3k kypatiasl. JKep OeTiHe KeTETiH KYH
SHEPIUsCHIHBIH Kenemi eoTe yikeH. Con SHeprusHelH Mejmepi Oip JKbUT ilmiHAe KepHAiH
JKAHAPTHUTMAUTBIH SHEPTUsl KO3[CPiHEH ajlblHFaH 3HEPrHsIChIHAH €Ki ece Kom. KyH sHeprusichIHbIH Oy
aneyeTi KYH KOHABIPFBUIAPBIH KYpy/Ja KOJJaHBUTYB! Kepek. JKaHapThUIManbl SHEpTusl KO3lIepiH, COHBIH
IIiHAe KYH SHeprusiChIH, maiganany maceneci Kazakcran PecryOnmkachiHmaarsl 0achIM OarbITTapBIHBIH
0ipi OGoubin TaObwankl. bipak KYH 3HEPrHsCHIH TYPICHAIPYAIH THIMII )KYHeciH Kypy YIUiH jkepre TyceTiH
KYH paJuanisICBIHBIH MeJIIepiH ecenrtey kepek. Kypannmapael Tanmay OacTamkbl opi MaHBI3IBI MiHAET
OonbIlT  TaOBUTAMBI, OHBIH MAaKCaThl TIKENeH JKOHE INAIIBIPaHKBl CoyJNeNneHyai emmey. MyHnai
KYpBUIFBLIAp aKTHHOMETpJep nen aranaapl. benrimi Oip aiiMakTarbl KyH IOTEHIMAJBIH Oaranayra
apHaNFaH eJlIey KYpaJJapblHbIH XUBIHTBIFBI Ci3re THICTiI KOCIMOPBIHAAPABIH KYPBUIBICBIH OJaH opi
JKOCTIapiiay Typaliel IIelIiM KaObUimayFa MyMKiHAIK Oepenmi. byn wmakamama optypni  emmey
KYpalJapblHbIH METPOJIOTHSUIBIK KOHE TEXHUKANBIK CUMATTamajlapbl TalJaHajbl. Tangay HOTHXKeci -
kazipri KazakcTaHHBIH >KaFaaiiaaphl YIIH €H OHTaWIbl KYH OKIIAyJayblH €JIIIeY KYpaJlblH TaHjay. Op
TYpai ¢akTopmapra CyieHe OTBIPHIN, Ka3ipri Ke3Jeri Herisri IIapTTapra CoWKec KeNeTiH HyCKa
YCBHIHBITAIbI.

Tipex ce30ep’ KYH SHEPTHICHI, OJIIICY KYpallaphl, paguaiius, METPOIOTHsl.

A.A. Kabdrakhmanova!, N. R. Mazhrenova?

! Al-Farabi Kazakh National University, Almaty, Kazakhstan
ayagozkabdrakhmanova@mail.ru

COMPARATIVE ANALYSIS OF THE METROLOGICAL CHARACTERISTICS
OF MEASURING INSTRUMENTS USED IN SOLAR ENERGY

Abstract. The energy used by mankind in a year is incomparable with the energy emitted by the
Sun. The amount of solar energy reaching the earth’s surface is 3,850,000 EJ per year. This is a huge
number, so in one year it is twice as large as all non-renewable sources of Earth energy. This potential of
solar energy must be used in the creation of solar installations. The issue of using renewable sources,
including solar energy, is one of the highest priorities in the Republic of Kazakhstan. But in order to
create the most efficient system for converting solar energy, it is important to estimate the amount of solar
radiation entering the Earth. The choice of instruments serves as an initial and important task, the purpose
of which is to measure direct and scattered radiation. Such devices are called actinometers. A set of
measuring instruments designed to assess the solar potential in a particular area will allow you to make a
decision on further planning for the construction of the relevant enterprises. This article analyzes the
metrological and technical characteristics of various types of measuring instruments. The result of the
analysis is the selection of the most optimal solar insolation measuring instrument for these conditions of
Kazakhstan today. Based on various factors, an option will be proposed that meets the basic conditions
that exist at the moment.

Key words: solar energy, measuring instruments, radiation, metrology
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TEXHUKO-3KOHOMHNYECKOE OFOCHOBAHME BBITIOJTHEHHOM
PA3PABOTKH IO TUAPOCTPYMHOM HACOCHOM YCTAHOBKE

Annomauyus. CTaThsl HalpaBlIeHa  HATEXHUKO-)KOHOMHMYECKOE OOOCHOBaHME BBINOJHEHHON
pa3paboTKH MO TUAPOCTPYWHOM HACOCHOM ycTaHOBKe, pa3padoranHoi B HAO KasHAY, s nogpéma
BOJBl M3 MOJ3EMHBIX BOJOMCTOYHHKOB IO CPAaBHEHHIO C MMEIOLIMMUCS pa3pabOoTKaMH aHaJIOIMYHOTO
HazHayeHns. JlaHo OOOCHOBaHWE BBIOOpPa METOAWKH pacuéra ¥ 0a30BOM  HACOCHOW YCTaHOBKH.
[MpuBenensl pacu€THbie  (QOPMYJIBI M YHUCIOBBIC 3HAYCHHMS OCHOBHBIX IIOKazaTeneid 0a3oBOH U
pa3pabOTaHHOW HACOCHBIX YCTAHOBOK, T'OJ0BOM SKOHOMHYECKHH 3(PQPEKT OT HCIOIb30BaHHSI HOBOU
HACOCHOM YCTaHOBKH IO CpPaBHEHHIO C 0a30BON W oOmuil SKOHOMUYECKHH 3(PPEeKT OT BBHIIOIHEHHOMN
pa3pabOTKH, U CPOK OKYIIAaeMOCTH JIOTIOJHUTEIBHBIX KAITUTAJIBHBIX BIOKCHUH.

Kntouegvle cnosa: TEXHUKO-IKOHOMHYECKOE OOOCHOBAHME, METOAMKA pPAcy€ra, BBITOJHEHHAS
pa3paboTKa, THIPOCTPYHHas HAcoCHas YCTAaHOBKa, 0a30Bas HAacoCHas YCTaHOBKA, OCHOBHOM
MI0KAa3aTeNb,I'010BON SKOHOMHUYECKUH 3P PEKT, CPOK OKYIIaeMOCTH.

Beenenue

OxoHomuueckass 3(PGEKTUBHOCTh Pa3pabOTKU MO MPUHATOMY HAMPABICHUIO HCCIEAOBaHUN
Oyzer 3aBHuCeTh OT A(P(PEKTUBHOCTH BBIOPAHHONH TEXHOJOTHMHM BOJOMOIBbEMA U3 IMOJI3EMHBIX
BOJIOMCTOYHUKOB U paboTarouieil mo Hell THUIpOCTpYHHOM HACOCHOM yCTAaHOBKU IS
CEJIbCKOXO035HCTBEHHOTO BOJIOCHAOKEHHUSI U OOBOJHEHUS MacTOMIL, KOTOpas J10JKHA 3aMEHUTh
0a30ByI0 HACOCHYIO YCTaHOBKY aHAJIOTUYHOTO HazHaueHUs. Ha 3ToM ocHoBaHMH 000CHOBaHHO
OblIa MPUHATA METOJWKA CpaBHEHUs 3(PGEKTUBHOCTH HOBOM pa3pabOTaHHOW THUAPOCTPYHHOMH
HacocHO# ycraHoBku ['HY6-25-30 mo cpaBHeHHIO ¢ 6a30BOM CTPYIHON HACOCHOW YCTaHOBKOM
BH-2-8 anayornyHOi MO TEXHOJOTHYECKOMY IPOIECCY M Ha3HaueHWIo. ba3oBas HacocHas
YCTAaHOBKAa  paHee MPUMEHsUIACh I MOABEMA BOABI M3 CKBAXKWH JUAMETPOM 8§ IOMMOB B
CUCTEME CEIbCKOX03AUCTBEHHOr0 U nacTouiHoro BogocHadxkenus AIIK PK.

Metoanka. TeXHUKO-9KOHOMUYECKOe  OOOCHOBaHME  BBINIOJHEHHOH  pa3paboTku 1O
TUAPOCTPYHHON HACOCHOM YCTaHOBKE BBIMOJIHEHO IO CIEUUaIbHBIM MeToaukam [1-4] B
coorBercTBUM ¢ ['OCT 2328-88, 'OCT 23730-88 u no pa3paboTaHHO [5] ¢ HCIIOIB30BaHHEM
MCXOJHBIX TAHHBIX U ¢ y4€TOM phIHOUHBIX LIeH Ha 01.08.2019 r.

TeXHUKO-IKOHOMHUYECKOEe OOOCHOBAaHME 3aKIIYaJOoCh B  OIpPEJIEIEHUH OCHOBHBIX
nmokaszaTesnied 0a30BOM M pa3paOOTaHHOW HACOCHBIX YCTAaHOBOK: OaJIaHCOBBIX II€H; TOOBOM
BBIPAa0OTKM W TOJNOBBIX 3arpy30K; YAENbHBIX OSKCIUTyaTallUOHHBIX 3aTpaT: OTYHCIECHUN Ha
PeHOBAIMIO, HA PEMOHT U TE€XO0OCIyKUBaHUE, 3aTpaT Ha 3apIliaTy U 3JIEKTPOIHEPTHUIO; F0JI0BOTO
U 0o0ILIero HSKOHOMUYECKOTro 3((dekTa OT BBHIMOJIHEHHON pa3palOTKM M CpPOKa OKYHNaeMOCTH
JIOTTOJTHUTEIbHBIX KalMUTAIBHBIX BIOKEHUI HOBOM HACOCHOW YCTaHOBKH.

OcCHOBHBIE MOKa3aTeNN ONPEIESUIMCH O PACYETHRIM (OpMYyIIaMm:
I'omoBast BeIpaboTKa pacuéTHas

n=q,, T, v (1)

3 ; o
rae q,,, = 25 M 1 180 — pacu€THoe CyTOYHOE BOAONOTPEOIECHUE [Tl yCIOBUI MACTOUIIIHOTO

cym

BOJIOCHA0KEHUS C YUETOM MOJIMBA NMPUYCATEOHBIX 3€MEJIbHBIX YYaCTKOB;
T, =265 nHel — roJoBoi NEPHOJ CENLCKOX03IUCTBEHHOTO M MACTOMIIHOTO BOAOCHAOKEHHS.
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['onoBast BeIpaboTKa (pakTHyecKas /s CPAaBHUBAEMBIX HACOCHBIX YCTaHOBOK:
— 17151 6a30BOM HACOCHOM YCTaHOBKHU:

Hﬁ = Qﬁ‘tCM‘ en ‘Tua M3 (2
—JUIs1 HOBOM HACOCHOM YCTaHOBKH:
1_IH = QHtCM T]c.w 'Tll? M3 (3)

. N 3
rae Qs, Qn — dakTHueckas mompaya 6a30BOM M HOBOM HACOCHBIX YCTAaHOBOK, M/,
t., =8 u— cMmeHHOepaboyee BpeMs B IEPUO BOIOCHAOKEHUS,

1., — K03((ULHMEHT UCTI0NIb30BaHUs pab0Yero BpeMEHN CMEHBI:

__ Ty (4)
770,11 - Tq +TTO !
rac Tq — YUCTOEC BPEMA pa6OTBI HaCOCHOM YCTaHOBKH 3a CMCHY:
Tq :tCM_TTO’LI (5)

T = 0,9 4 — BpeMs Ha TeX0OCITyKMBAaHUE HACOCHON YCTaHOBKHM (II0 XPOHOMETPAKHBIM
JTAHHBIM).

HOpMaTI/IBHaH roaoBas 3arpyska

TH:tCM‘Tﬂ (6)
dakTuyeckas rojioBas 3arpyska
1 (1)
Td) =—> 4
Q-7.,
banmaHcoBas 1leHa HACOCHOM YCTaHOBKH
L, =1], K, tenre (8)
rae [, — pplHOYHasALleHa THAPOCTPYHHOM HACOCHOM YCTaHOBKH, TEHIE;

K =
1,2x03dpurmeHTnepeBo1a0NTOBONIIEHBIBOATIAHCOBYIOCYYETOMPACX 0IOBHATPAHCIIOPTUPOBAHKE
MMOHTaXHACOCHOWYCTaHOBKH.

OTuucienre HapeHOBAILIUIO

. 9
C, =U5—A, TeHFe/M3, ©)
17
OT4ncneHre HapeMOHT U TeX00CTyKHBaHHE
T, 10
[[E .R.- & ( )
C, =——— renre/M’,
17
OTtunciienne Ha 3apIuiaTy
T 11
C,= M, TeHre/M, (11)
17
rae 3 — MecsiuHas 3apaboTHas Tu1aTta 00CTyKHBAIOLIETo MepcoHana;
3 3
3 =—""" " teHre/m
- (12)

M
T1e 3in = 19966 = 19966 Tenre — MUHUMAabHas YCTaHOBJICHHAsI 3apaboOTHas IiaTa 3aKOHOM
PK («O pecnyomukanckom Ormomkere Ha 2014-2016 tomwi»). daktuueckas MUHUMAaJIbHAS
3apaboTHas miaaTa ¢ y4€ToM JOmiIaThl B KOHKpeTHBIX Xo3siicTBax AIIK PK mpunumaercs
35000tenre. s pacuéra npuaumaeM 3, = 35000 tenre u 3 =145,8 tenre/u;

T',,= 240 u—HOpMaTHBHAas MECSUHAs 3arpy3Ka.
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3arpaTsl Ha 3JEKTPOIHEPTHUIO

_I,N,-T, (13)

3
, TEHTEe/M",

C,

rae 1], —croumocts 1 kBT.4 snexkrposneprum, tenre (L ,= 16,53 Tenre);
N, = 3,6 kBt — notpebasiemMasi MOITHOCTH 6a30BOH HACOCHONYCTAHOBKH.
VY aenpHbIe SKCIITyaTal[MOHHbIE 3aTPATHI

3, =C,+C,+C,+C,, tenre/m’ (14)
['omoBoit s3xoHOMHYECKHI 3PHEKT OT MCIOJIb30BaHUS OJHOHM HOBOW HACOCHOW YCTAaHOBKH II0
CpaBHEHHIO ¢ 6a30BOI HACOCHOW yCTAaHOBKOM

3y =(3ys =3y )-11,;, Tenre, (15)

rie 3y, 3y, — yAeIbHbIE SKCIUTyaTalllOHHbIE 3aTpaThl 0a30BOM U HOBOM HACOCHBIX YCTaHOBOK,
TeHre/ M3,
I1,, — ronoBast BbIpaOOTKa HOBOM HACOCHON YCTaHOBKH, M.

OO6muii s3xoHOMUYEcKOro 3¢ dexTa OT BITOIHEHHOU pa3paboTku o PK
2=0, -iy, , TeHre, (16)
rae i,,= 6,5 THIC. IUT —TIPOTHO3UPYEMBI O0BEM INPHMEHEHUS TUAPOCTPYHHON HACOCHOU

ycranoBku ['HY-6-25-3011s nyxn Kazaxcrana no nayunsim npopabotkam KasHAY [5].

Cpok OKymaeMOCTH KaluTaIbHBIX BIOKEHUH HOBOM HACOCHOM YCTaHOBKH:
Ky
Tox=——— ,T0ma 17
o« =T tar (17)
rae Ki— kanBnoxeHus HOBoM HacocHOU yctaHOBKH (K = I1 ), TeHre
I 55— OayaHcoBasi lIeHa HOBOM MMIPOCTPYHHON HACOCHOM YCTAHOBKH, TEHTE,
C ;— roZI0BbI€ IKCIUTYaTALMOHHBIE U3JIEPKKA HOBOW THIIPOCTPYWHONW HACOCHOM YCTaHOBKHU:

C =3 yuos ' II, TeHTE. (18)

PesyabraTrel. Ha ocHOBaHMM HMKE NPUBENEHHBIX HUCXOAHBIX JaHHBIX (Tabnuma 1), mo
pacuéTHbIM (QopMysnaM JaHbl YHCJIOBblE 3HAUEHHUs OCHOBHBIX IOKa3aTeneil 0a30Boi
pa3paboTaHHON HACOCHBIX YCTaHOBOK, I'OJIOBOM SKOHOMHYECKHUH 3(PQPEKT OT HCHOIb30BAHUS
HOBOW HACOCHOW YCTaHOBKH I10 CpaBHEHHIO ¢ 0a30BOI M 0OOIMN 3KOHOMHYECKHH 3PeKT oT
BBITTOJIHEHHOM pPa3paboTKH, a TakKe CPOK OKYMAeMOCTH JIOTOJHUTENBHBIX  KamUTaJIbHbBIX
BJIOKEHHI HOBOUM HACOCHO# ycTaHOBKH (Tabnuna 2) [1-5].

Tabmuna 1 — Mcxonuble naHHBIE IS 0OOCHOBAaHUS 3KOHOMHYECKON 3(()EKTMBHOCTHM HOBOM
THJIPOCTPYHHOM HACOCHOW YCTAaHOBKM IO CPAaBHEHUIO ¢ 6a30BOM

= 5 Hogas BazoBast HacocHast
= g c:) = S HACOCHasl YCTaHOBKA yCTaHOBKa
~ < ast [<2]
= 5 2 £ = THY-6-25-30 BH - 2-8
Z S = S =
g © o 54 Bennunn Bennuun
S B HUcTounuk HcTouynuk
T o a a
1 2 3 4 5 6 7 8
Trn nacocHoi T'unpocrpyiinas Bogaoctpyiinas
YCTaHOBKH pocTpyn Py
ITonaua: Texuuuec Texanueck
2 |a) 3aeIMHUILY Q M3/q 25 Kasi XapakTe 9,8 ast xapak
YUCTOTO BPEMECHH pUCTHKA TEPUCTHKA
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ITonaua: 0
0) 3aeUHMIY | © am3/c 22,25 Pacuer 8,7 Pacuer
CMEHHOT'O BpEMEHU
Bricora TexHuueck
. Texauuec
BozoToAbEMa H M 28 Kasi XxapakTe 30 a7 Xxapax
3 pHCTI;IKa TEPUCTHKA
Cyrouroe a M 178 Pacuer 69,6 Pacuer
4 | BomonoTpeOIeHne CyT
KosmmuectBo TexHuueck
00CITyKUBAIOLIETO Texnmiec asi xapak
5 JI Yell. 1 Kasi XapakTe 1
nepcoHasa pHCTHKA TEePUCTUKA
[Torpebnsemas TexHuee TexHnueck
g | VOMHOCTR NB kBT 2,65 Kasl XapakTe 3,6 i xapax
pHCTHKA TEePUCTHUKA
r 0
7 | OPRIBRREROEE L 5 ] 470 Pacyer 18474 | Pacuer
8 | I'omoBas 3arpyska Td q 2120 Pacuer 2120 Pacuer
b
g | odamcopai - UCHA | g, | TEHIC | 999758 Pacuer 353808 | Pacuer
HACOCHOH YCTaHOBKH
10 Croumocts  1xBrt.u. I, | tenre 16,53 [Ipeiickypan 16,53 IIpencky-
AIEKTPOIHEPTHU T IICH paHT LeH
Yacosas
11 CTaBKaoIUJIAThl TPyAa 3 TCHI'C 145,8 HOpMaTI/IBI)I 145,8 I];:I)pMaTH
Hopmaotuucnenus
12 | HapcHOBaNNIO A % 16,6 HopMmaTussr 16,6 Hopmarus
BOJIONIOIBEMHUKA BI
HopwMmsbl oTuncnenuii
13 | Ha PEMOHT U TexX- R % 70 HopMaTupsI 7.0 Hopmatus
o0cy>)XKHBaHUe BI

Tabmuua 2 - TeXHHKO-5KOHOMUYECKHE TOKa3arenu 3¢(EeKTUBHOCTH YCOBEPLIEHCTBOBAHHOM
TUAPOCTPYHHON HACOCHOM YCTAHOBKH

HoBas HacocHas yctaHoBka | ba3oBas HacocHasi ycTaHOBKa
T'HVY-6-25-30 BH-2-8
HaumenoBanune Ennnuna v ” > v
N [IpuBOA HOBOI HAaCOCHOM [TpuBox 6a30BO¥ HACOCHOI
oKa3aTelien WU3MEPEHUS
YCTaHOBKH YCTaHOBKH
DIIEKTPOCETh DIIEKTPOCETh
1 2 3 4
ITonmaua M/a 25 9,8
Bricora
o M 30 28
BOZIONIOIbEMA
[Totpebnsemas kBt 2,65 3,6
MOIIHOCTD
ToxoBast M 47170 18474
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BBIpabOTKa

["onoBas 3arpyska k! 2120 2120

BanancoBas uena Teure 379728 353808
YCTaHOBKH

OtuuciieHus Ha TeHre/Mm° 1,34 4,32
PEHOBAIINIO

Oryncienus Ha TeHre/M° 0,56 1,34
pemoHT u TO

Oryncienus Ha TeHre/M° 6,55 16,76
3apIuiaTy

3arpaTsl Ha TeHre/M° 1,97 6,83
9JIEKTPOIHEPTHIO

VnensHbie TeHre/M° 8,05 19,15
KaIBJIOKEHUS

VY nenbHbIe TeHre/M° 10,42 29,25
IKCIUTYaTallMOHHBIC
3aTpaThl

T'onosoii Teure 888 211 -
SKOHOMUYECKUU

s dext

OOmumit Tenre 5773 371 500 -
SKOHOMMYECKHI
3P dexT oT
BBITTOJTHEHHOU
paszpabotku 1o PK

BriBoaBI

1.Ha oOCHOBaHMH BBIOJHEHHOTO pacyeTra MO ONpPEJENeHHIO TEXHUKO — SKOHOMHYECKOM
(P PEKTUBHOCTH YCOBEPIICHCTBOBAHHON THUAPOCTPYHHON HacocHO# ycranoBku ['HY-6-25-30
noaTBepPxieHa e€ 3((HEKTUBHOCTh MCHOIB30BAHUS Ui MOIBEMA BOJABI U3 CKBKHH B CHCTEME
CEJIbCKOXO03SHCTBEHHOTO0 BOJOCHA0KEHUAN OOBOAHEHMs macTOuil. B pesynbrare CpaBHEHHs C
0a30Boii BOAOCTpYIHOI HacocHOW ycraHoBKOM BH-2-8 momyden romoBOil SKOHOMHYECKUMN
sp¢dekTHa OmHY HACOCHYIO YCTAaHOBKY B Cymme 888,2 ThIC. TEHTe 3a CYeT CHIDKEHUS
OKCIUTYATAIMOHHBIX 3arpar B 2,8 paza. OOmmii >gdexrt 0T BHEAPEHHs Pa3padOTKu 1Mo
Kazaxcrany MOxet COCTaBUTh 10 5,77 MIIPA. TEHTE.
2.I10710XUTEIbHBIE TEXHUKO-?)KOHOMMUYECKHE TMOKa3aTeNnd HOBOW THAPOCTPYHHOM  HacoCHOM
ycraHoBku ['HY-6-25-30 moareepxaaroT €€ mepCneKTHBHOCTh U HEOOXOAMMOCTh BHEAPEHHUS B
CUCTEME CENIbCKOXO35MCTBEHHOT0  BOJIOCHAOXKeHUsI W 00BoaHeHus mactOum. OnHa
KOHKYPEHTOCIIOCOOHA Ha BHYTPEHHEM M BHEIIHEM PHIHKAX COBITA M MOKET HAWTH NMPHUMEHEHHE
B Pecny6miuke Kazaxcran u 3a pyoexom.
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TUJAPOAFBIH/IbBI COPFBI KOHIBIPFHICHI BOMBIHIIIA OPBIHJIAJIFAH
I93IPJIEHIMHIH TEXHUKA-9KOHOMMUKAJIBIK HETT3IEMECI

1. A. Aoapemos, U. C. CeiiTacanos, A. A. SIkos.aes, E. C.CapkbiHoB, b. A. 3yanbixapos
KEAK «Ka3ak yITTBIK arpapiiblK YHUBEPCUTETI»

Anoamna. Makana Kaz¥AY KEAK-z1a a3ipJieHT€H TUApOaFrbIH/bl COPFbI  KOHIBIPFBICHI OOHBIHIIIA
OpBIHJIAIFaH UTEPYAiH TEXHUKA -9KOHOMHUKAJBIK HETi37leMeciHe OarpITTanFal. EcenTey omicreMeci xoHe
0a3anbIK COPFbl KOHJABIPFBICBIH TaHJAy HerizueMeci OepiireH. Herisri jkoHe o3ipJICHIeH COPFBI
KOHJIBIPFBITAPBIHBIH, HET13T1 KOPCETKIIITEPiHIH ecenTik GpopMynanapbl MEH CaHIBIK MOHJEPI, )KaHa COPFBI
KOHJIBIPFBICHIH TTali/IalaHyIbIH JKBUIIBIK YKOHOMHKAIBIK dcepi, 0a3ajbIK jKOHE JKaIbl SKOHOMHKAJIBIK
THIMJUTIT OpBIHAANFAaH O3IpIIEHIMHIH OHE KOCBIMINA KAIMUTAIIBIK CaJbIMIAAPIBIH OTeIy Mep3iMi
KEJTIPUITeH.

Tipex ce30ep. TeXHWUKa-3KOHOMUKAIBIK HETI3ZIeMe, €CeNTey oMIiCTeMeci, OpBIHAAIFaH d3ipiey,
THIPOAFBIHABI COPFBI  KOHIBIPFBICH, 0a3alblK COPFBI KOHJABIPFBICHI, HETi3ri KOPCETKINI, >KBUIIBIK
9KOHOMHKAJIBIK THIMJILTIK, ©31H-631 aKTay Mep3iMi.

FEASIBILITY STUDY COMPLETED DEVELOPMENT OF THE WATER-JET PUMP
INSTALLATION

Sh. A. Abdreshov, I. S. Seitasanov, A. A. Yakovlev, Ye. S. Sarkynov,
B. A. Zulpykharov

NPJSC Kazakh national agrarian University, Almaty, Kazakhstan

Annotation. The article is aimed at the feasibility study of the completed development of a
hydrojet pumping unit developed in nao KazNAU for lifting water from underground water sources in
comparison with existing developments of a similar purpose. The substantiation of the choice of the
calculation method and the basic pumping unit is given. The calculation formulas and numerical values
of the main indicators of the basic and developed pumping units, the annual economic effect of the use of
a new pumping unit compared to the base and the overall economic effect of the completed development
and the payback period of additional capital investments are given.

Key words: feasibility study, calculation methodology, design, hydraulic jet pumping unit, basic
pumping unit, the main indicator, the annual economic effect, payback period.
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PAJUOTEXHHUKA U SJIEKTPOHUKA
MPHTU 49.43.31

A. 3. AﬁTMaraMﬁeT()Bl, A. E. KyJIaRaeBaz, A. )Kaxcmnbncl, B. A. Ko:kaxmeropa®

1AO «MexayHapoaasiid YHuBepcuteT MHbopMannonHbix TexHooruiiy, r.AnMarel, Kazaxcran
?Kasaxckuil HAIMOHATBHBII HCCIIEI0BATEIBCKHUIT TEXHIYECKHIA YHUBEPCUTET UMEHU
K. U. Carnaesa, r. Anmatsl, Kazaxcran
altayzf@mail.ru, aigul_k.pochta@mail.ru, a.ordabekova@mail.ru,
kozhahmetova.ba@gmail.com

OIIEHKA SHEPI'ETHUYECKOI'O BIO/UKETA JIJIs1 CUCTEMBbI
PAIJMOMOHUTOPHUHI'A HA BA3E HU3KOOPBUTAJIBHBIX CIITYTHUKOB

Annomayusn. B cratbe paccMaTpHUBAIOTCS BOIIPOCH MOJEPHU3AIMN CUCTEMBI PAIHOMOHUTOPUHTA
Ha 0aze HHU3KOOPOHMTANIBHBIX KOCMHYECKMX amnmapatoB B PecnyOmmke Kazaxcran. [IpoBemeH pacuer
SHEepreTHYecKoro OromKeTa ans paauonuHuii  «HaszeMHbIid mepegatynk - bopToBoil M3MepUTENHHBIN
NpUEMHHK» C YYETOM aTMOC(EPHBIX MOTEPh B COOTBETCTBHM C PEKOMEHAANUsIMH MeKayHapoJHOTO
coro3a 3JeKTpocBsa3u. Takke B paboTe HpoBeAEHAa OLIEHKAa M aHAJIM3 SHEPreTUYecKOoro 3amaca s
JCHCTBYIOIIMX HA3e€MHBIX PaJUOIIEKTPOHHBIX CPEACTB M JOCTYNHOCTh paauoiuHui. BHeapenue
CHCTEMBbI PaJIMOMOHUTOPHHIA Ha 0a3e HU3KOOPOUTANBHBIX KOCMUYECKUX AIIapaToB MO3BOJIUTIOBBICUTD
3(1)(1)GKTI/IBHOCTI> CUCTCMbI PAIWOMOHUTOPUHIA MW HUCIOJB30BAHUC PAAMOYACTOTHOI'O CIICKTpa B
Pecrry0Onmke KazaxcraH.

Knwouesvie cnosa: CIyTHUKOBBI MOHUTOPHHI, PaIHMOYACTOTHBIN CHEKTp, PaAHO3JIEKTPOHHOE
CpeIncTBO, opouTa.

BBenenue

B coBpemeHHOM MHpe KHM3Hb YelIOBEKa HEBO3MOXKHO IPEICTaBUTH 0e3 OecrpOBOJHBIX
MH(POKOMMYHUKAIIMOHHBIX TeXHOJIOTHH. Bo BceM Mupe u B ToM umcie B Pecrybnuke Kazaxcran
AKTUBHO BHEJPSIIOTCS HOBBIETEIEKOMMYHUKAIIMOHHBIE PAJUOTEXHOJIOTUH, KOTOpbIE TPEOYIOT
YaCTOTHBIX MPUCBOCHUHN B pa3IMyHBIX JAuamna3oHax paauodactotHoro crekrpa (PUYC). Oanako
PUC sBnsieTcst orpaHUYeHHBIM HAIlMOHAJIbHBIM YaCTOTHBIM PECYPCOM U TpeOYyeT paliMoOHaIbHOIO
U 3(QeKTUBHOrO HCHOJB30BaHUA. BakHyl0 poib B pEryJupoBaHUM U  yIpaBICHUU
ucnionbzoBanueM PUC  wurpaer cioyx0a  paaMoMOHUTOpUHTa. BHactosimiee  Bpems
CnyxOadkcrutyataliu  cucTeM paauoMoHuTopunra PecnyOnuku Kaszaxctan UISKOHTpoOIs
XapaKTepUCTHK Paguod1eKTpoHHBIX cpeacTB (POC) ucnonp3yeT TOJNBKO Ha3eMHBIE CPEICTBa
panuoKoHTpous. Takne CUCTEMBl MMEIOT psj HeIocTaTkoB. Hampumep, orpaHudeHHas 30Ha
PaAMOKOHTPOJIS,HEAOCTATOUHOE KOJIMYECTBO PAIMOKOHTPOJIBHBIX ITYHKTOB 110 BCEW TEPPUTOPHUU
CTpaHbl, CJOKHOCTb IPOBENEHUS IPOLELYpP PATAUOKOHTPOJSA B CIOKHBIX KIMMATHYECKHX
YCIOBUSIX U B CBSI3U C penbe)OM MECTHOCTH, a TAaK)K€ HE IMOJHOCTHIO aBTOMAaTHU3WPOBAHHAs
CUCTEMA PaIMOMOHUTOPHHIA U T.[.

Matepuanbl 1 MeTOABI

Jns  pemeHuss  JaHHBIX — NpoOiieM — TpesiaraeTcs UCHOoJIb30BaTb B CHCTEMax
PaTMOMOHUTOPHHTA HU3KOOPOHUTANbHBIE Majible kocMuueckue ammapatel (MKA) [2]. B Takux
cUcTeMax paJUOMOHMTOPUHI OyAeT TMPOBOAUTHCS C TOMOIIBIO  Pagno000pya0BaHMS,
pasMemieHHoro Ha HuszkoopoutambHbix MKA. Jlns mccnenoBaHusi BO3MOXKHOCTH BHEIPEHUS
TaKUX CUCTEM HEOOXOJMMO MPOBECTH aHAIU3 MapaMEeTPOB CUTHAJIOB OT PA3IUYHBIX Ha3eMHBIX
paanosnekTpoHHBIX cpeacTB(PIC) Ha BXoae 60PTOBOr0 H3MEPUTEITHHOTO MPUEMHHUKA.

[Ipy TpPOEKTHPOBAaHMM CHCTEMBl PAJTUOMOHHUTOPHHIa Ha 0a3ze HHM3KOOPOUTAIBHBIX
CIYTHUKOBB@)XHO OILIGHUTH SHEPreTH4ecKuil OrokeT paguonuHuu «HasemHbIl nepemaTtdyuk -
boproBoii m3MmeputenbHbIi TpuéMHHK». Pacder sHepreTHyeckoro OOJpKeTa paauoIMHUH
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HEOOXOUMO HA4YMHATH C OIpPEAETCHHS BEIWYMHBl SKBUBAJICHTHON HM30TPOIHO H3JIy4aeMOil
motHoctu (QUMM), kotopas onpenensercs [3]:
PBHHM= Pnep + Gnep_ Lnepa(HBBT) (l)

rae Pe, — MOIHOCTB IepefaTryuka, 1bBT;

Gp-KODPPUIUEHT yCUTIEHUS aHTEHHBI, 1b;

L,.ep — IOTEPUB PUAEPHOM TpaKTe IepeaaTuuka, ab.
MOoIIHOCTh CUTHAJIA HA BXOE MPUEMHOT0 YCTPOMCTBA PACCUUTHIBACTCS:

Pex = DUUM - XL + Gnpm — Lnpm, (1BBT) (2)

rae Lnpm — morepu Ha BXOJIe MpUEeMHUKA, Ab;

L —cymmapnas noteps, 1b;

Gnpm — k03P GUIUEHT YCUIICHUS TPUEMHOIN aHTEeHHBI, 1bu.

Taxoke He0OXOAUMO YUUTHIBATH OOIIYI0 MOIIHOCTh ITYMOB, KOTOPBIE CO3/IAl0TCS Ha BXOJIE
OOpPTOBOTrO MPUEMHHUKA PA3NMYHBIMM MCTOYHUKAMHU (SKBUBAJICHTHAs IIyMOBas TEMIEpaTypa).
OKBHUBAJICHTHAs 1IIyMOBasi TEMIIepaTypa CUCTEMBI paccuuThiBaercs [4]:

rrel o— nryMoBasiTeMiieparypaanTeHHbL K
F— koo punmenTIrymanprueMHuKa;
Lnpr— morepu Brpuemuuke, 1b.

Panuousnydyenue 3emMHOM atmochepbl HMMeEET TEIUIOBOM XapakTep M B IIOJHOM Mepe
00yCJIOBJIEHO MOIJIOIIEHHEM CUTHAJIOB B atMocepe. B cuimy TepMoinHaMHUECKOTO paBHOBECHS
aTMocdepa M3JIydaeT TaKoe e KOJIMYECTBO SHEPruH Ha JIaHHOW YacTOTe, KOTOPOE MOTJIOoLIaeT.
[ITymoBas TemnepaTypa atMocgepsl onpeaensercs mno Gopmyie:

Ta.amm = Ta.cp (1 — 10(-A7-4c-49)/10) (4)
riae Ta.cp — cpenHss TepMOIUHAMHUYECKast TEMIIEpaTypa CTaHaapTHOU aTMochepsr;
Ar — ocrabieHue 3a c4eT TupoOMeTeopoB, 1b;
Ag — ocimabnenue B atMochepHBIX ra3ax, 1b;
AcC— ocirabnenue u3-3a 00JIa4HOCTH, Ib.

[ToMuMo mOTEPh B CBOOOJHOM TPOCTPAHCTBE IMPH PACIPOCTPAHECHUH PAJUOBOJH IO
pamuoTpaccaM Ha XapaKTepHCTUKU PaJMOCHUTHAJA TAK)Ke BIMSCT OKpY)Karomias cpeia, TO €CTh
paIMOBOJIHA HCIBITHIBACT JOMOJHUTEIbHBIE TMOTEPH, KOTOPBIC OMPEACISIOTCS CICAYOIINM
obpazom:
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Z L= an + At + LnO]l + LHae.npd + LHa@.an + Lnna (I[B), (5)
rae At — obiree cyMMapHoe ociabiieHue paJrioCUrHaioB B atMocdepe;
Lpox — MOJSIpU3allMOHHBIE TTOTEPH;

Luasnpn, Luasnpv— MOTEPH, BHI3BAHHBIE OLIMOKAMH HaBEAECHHs IEPEAAIOILEH U TPUEMHOM
aHTeHH, 1b;

L,; — mpodme moTepH, KOTOPBIECBSI3aHBI C MEXKCHMBOJBHOW HHTEphEpeHIneH,
IIOMEXaMH COCEIHET0 KaHaya u 11, Ab.

[ToTepu B CBOOOAHOM IPOCTPAHCTBE paccUUThIBatOTC[3]:

Lp=32,45 + 20(logf + logd) (6)

ruef— gacrora, MI'1;
d—paccrosinne mexny «HasemHblll pamuonepenaTduk — BoOpTOBOW HM3MEPUTEIbHBIH
NPUEMHUKY, KM.
Taxxe npu npoexktupoBaHuu paavonvHuu «Hasemusiii paguonepenaruuk — boprosoit

I/I3MepI/ITeJ'II>HHﬁ HpI/IéMHI/IK» CIICAYCT ONMPEACIIATE NOIMOJIHUTCIIBHBIC ITIOTEPHU, K KOTOPBIM MOKHO
OTHCCTH.

HOTepI/I, BBbI3BAaHHBIE OLIMOKON HaBCACHUA,PACCUUTBIBAOTCS nocbopMyne:

APE.

LHLIG =12 % (W)Za (IIB) (7)

rne BW — mupuna quarpaMmbl HapaBIeHHOCTH aHTEHHBI, TPal;
APE —omml0ka yriia HaBeJIeHus, TPal.

[Torepu nonsipu3aliMOHHBIE PaCCUYUTHIBAIOTCS [3]:

4e”P0*ean (1—8,12p0)(1—8,,2PIW)COS(2*p0l

(1+e,,2p,))(1+el12pm) (1+e:12p())(1+e’7217«”)

Luos = —10logso (5|1 + (aB)(8)

Tl €uppy Enpy— KOODOUIMEHT DJUIMITUYHOCTH MOJSAPU3AIMU TEepEeJarole U NPUEMHON
aHTEHH;
pol— By monspusanuu, pas.

CymmapHoe ocnabieHue paauoCHTHAJIOB B aTMocgepe BeuuciseTcs [S]:

At=A, + (A, + AL)? + A2, (1B) ©)
raeAg — ocnabiienne B arMoc(epHbIX razax, nb;
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Ar — ocnabieHue 3a c4eT ruJJpoMeTeopoB, 1b;
Ac— ocitabnenue u3-3a 00Ja4HOCTH, Ab;
As— riryOuHa 3aMupaHuid, ab.

B nuanazonax Hmwxke CBY naHHBIMU JOMOJHUTEIBHBIMHU MOTEPSIMU MOKHO MpEeHeOpeUb
U3-3a 0COOEHHOCTEH pacpOCTPAHEHUs PaIMOBOIIH.

Benuunnay ocnabneHusi BCIEACTBUE BIHMSHHS OO0JIAYHOCTH HA HAKJIOHHBIX Tpaccax
paccurTaeM TakuM oopaszom [6]:

L'K;

A = 5o, (1B) (10)

rae 0 — yroa mecra;

|- cratucTrka o61ero cToa09aToro 0obeMa KHUIKOW BOIbI OEPETCS U3 PEKOMEHIAINH
MesxtyHapoIHOTO coro3a 3nekTpocBsazu (MCO) MC3H-P.840-5;

Ki— k03 GunueHT moroHHoro ociadiieHus, MOAPOOHBIH pacyeT KOTOPOTo MPUBEICH B

[6].
BinustHue ruipomMeTeopoBONIpeeseTcs CIeayomuM oopa3om [5]:
A, = Agoy * (p/001)~(©:655+0.0331n(Uo,01)=B(1=p)sind) (1) (11)
rae A0,01 — nporuozupyemoe 3HaueHue ocinabnenus, nb;
p— IpOLIEHT BPEMEHH CpeHEro roaa, %o.

[TpouieHT BpeMeHHU CpelHEero rojia, pu KOTOPOM MIPOBOAMTCS pacyeT noTeps B aTMocdepe,
Hanpumep 0,01 %, oznaudaer, uro B TeueHue 99,99 % Bpemenu rojaa ocnalieHue Ha pauOIMHUH

He OyzeT mpeBbIIaTh PACCUNTAHHYIO BEIMYMHY, U JOCTYIHOCTh PAaAMOIIMHUM OylIeT COCTaBIISATh
99,99 %.

[Tporuosupyemoe 3nadyenue ocnadnenus A0,01, mpessiaemoe B Teuenue 0,01 % Bpemenun
CpeIHEerorojia, onpenensercs no cieayriei popmyne:

A0,0] = Yr' Le, (HB)
rae Le—nnrHa Tpaccel, KM;
Y— TIOTOHHOE ocliabneHue, nb/km.

I[JII/IHa paaruoTpacChl paCCUUTBIBACTCA 110 (bOpMy.]'IeZ

Le = Lr ° V0,0I, (KM)
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rae Lr— BepTukanbHas MpOeKL s JUIMHBI HAKIIOHHOM TPacChl, KM;
v0,01 — koadunment noacrpoiiku no Bepruxanu st 0,01 % Bpemenu.
[TomabIe TOTEpH B aTMOC(EPHBIX Ta3ax onpeaesstorcs [7]:
Ay = Zfl:l anYr, (1b)
r7ie a'— JUIMHA y4acTKa TPAacChl B CJIOE, KM.

[Toronnoe 3aryxaHue y; paccuuTbiBaeTcs [7]:

Yr = O-1820ﬁmu3(N1<’;4czzop00(ﬁiHu3) + (N(;”od.nap(ﬁmw))a (I[B/KM)

'

e (Noworopoofams)r +WNopppap (fouus)— ~ MHEMAs — 4aCTh  4aCTOTHO-3aBHCHMON

KOMILIEKCHOM MPETOMIISIONICH CITOCOOHOCTH.
Kpome Toro, MoxHO paccuuTarh rIyOMHY 3aMUpPaHU, KOTOpask BbIUKCISAETCS [S]:
AS = a(p) "0, (I[B)
riae a(p) — ko3 HUIUEHT MPOIICHTAa BPEMEHH ISl paCCMAaTPUBAEMOTO P;

G — CTaHJApTHOE OTKJIOHEHWE CUTHaja JJIs pacCMAaTpUBAEMOro IIEpPUOJA U TPacChl
pactpoctpaHenus, 1b.

Pesyabrarsl

Ha ocHoBe aHanm3a paccMOTpeHHBIX ()aKTOPOB, BIUSIONINX HA TApaMeTPbl TPHHUMAEMOTO
CUTHaJa, ObLT MPOBEICH pacueT YHEPreTUYECKOro OIKETa, Pe3yabTaThl KOTOPOTO MPUBEACHBI
B TaOnuie 1.

Tabmuua 1 —McxoaHble JaHHBIE U PE3yJbTaThl SHEPreTUYECKOI0 pacyeTa B HaIllPaBICHUU
BBepx oT HazeMHbIXx POCOBY-KBY nuana3oHoB npu opOUTaIbHOM BBICOTE CIIYyTHUKA 650 KM.

THI HCTOYHHKA GSM UMTS LTE TB OBY X, Ku, Ka,

paguon3aydeHuii qM ITn I'Tn I'Th
Yacrora, MI'1g 900 1800 2100 474 94 7 14 40
OUUM, nbBT 115 11 8,3 37,1 21,1 34,1 31,1 33
ITmoTHOCTB OTOKA -175,7 -176,2 | -178,9 -150,2 -166,1 -153,1 | -156,2 | -154,1

MOIIHOCTH, 1BBt/M?

3aTyxaHue CUTHAJA B 147.8 153,8 155,6 142,2 128,2 165,6 171,6 180,7
CBOOOIHOM
MPOCTPAHCTBE, 1b

CyMMapHBI€ ITOTEPH 186,8 193,3 194,3 172,6 167,6 174 182 189,1
nepeaayn B
CBOOOHOM
MPOCTpaHCTBE, 1b

MouHOCT Ha BXOI€E -176,8 -183,3 | -187,4 -145,6 -147,6 -171,9 -181 -188,1
npueMHUKa, 1bBT

MoIIHOCTh Ha BXOJIE -157,8 -164,8 | -168,6 -118,1 -128,9 -120,4 | -129,4 | -136,5

IIPUEMHUKA C
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MOTEPSIMHU B
atMocdepe, 1bBT

Bennunna -17.8 -24.8 -28,6 21,9 11 19,6 10,6 3,5
SHEPTreTUYECKOTO
3amaca 1 IOCTYITHOCTh
panuonunuu Z, ibBT

OHeHKa MOIINHOCTHU CHUTHaJIa Ha BXOJAC IPHUEMHHUKA Rx OIMPCACIICTUCKOMYIO BCIIMYUHY
OHCPIre€TUYCCKOI'O 3araca u JOCTYIITHOCTb paauOJIMHUUN:

Z = PBx—Rx, (1bBT). (12)
rae PBX — MOIIHOCTH HA BXOJI€ pUEMHUKA, 1bBT;

RX — 4yBCTBUTEIBHOCTH pUEMHUKA, 1BBT.

30
S s
§ § 20
= § 10
S 3 =
L
=S Oz 7 7
§ ,g ] S / TV FM 3CCC (X) 3CCC (Ku) 3CCC (Ka)
S 0T 7
S ol i / 7

-20 72 7

7
-30
Haumnosanue nazemnovix P2C

Pucynok 1 —I'paduk BeTHMUMHBI SHEPTETUUECKOIO 3a1aca U JOCTYITHOCTH PaluOIMHUI

Jns  pacdera Oro/pkeTa paJMONUHUM CUCTEMBl CIIYTHHUKOBOTO PpaJMOMOHUTOPUHIA
MCIIOJIH30BAJIUCH TTapaMeTphl peaibHble Ha3eMHbIX POC, paborarommue B quamnazone ot 80 MI'ng
10 40 I'Tu. Pacyersl nmpoBOAWIIMCH AJIA 3HAYEHUN UyBCTBUTEIHLHOCTH TpueMHUKa —140 nbm u
koa¢¢unmenta ycunenus anteHH 20 n1b. Ha pucynke 1 mokasaHbl 3Hau€HUS SHEPreTHUECKOTO
3amaca Juisl pa3HbIX HaszeMHbIX POC. AHanu3 ypoBHEHl CHTHajIOB OT Ha3e€MHBIX NEpeNarolInX
POC mnokazan, uto ans panuokonTposis POC coToBoil cucteM cBsI3M HEOOXOAMMBI Oolsee
qyBCTBHUTEJIbHBIC TPUEMHUKN U AaHTEHHBI C OOIBIIUM KO3 (PUIIMEHTOM YCUIICHHUS.

BriBoabI

1.IlpoBeneHa  OLEHKAa  HDHEPreTHUECKOroOO/DKETa  PAAMONMHUM A CHCTEMBI
PaAMOMOHUTOPHUHTA Ha 0a3e HU3KOOPOUTAIbHBIX CITyTHUKOB.

2. AHanu3 OlIeHKH OI0KeTa pajlMoIMHUM MTOKa3all, 4YTO PaJAUOKOHTPOJb CeTeld MOOMIIbHOM
CBs3M OyJIeT 3aTpyAHEH 0€3 MPUMEHEHHUs CIeHalIbHbIX TPUEMHUKOB U aHTEHH.

3. s apdexTrBHON pabOTHI CUCTEMBI CIYTHUKOBOT'O PaJlMOMOHUTOPUHIA HEOOXOIMMO
MPUMEHEHHE CHEIHAIbHBIX METOJ0B OOpaOOTKH ClIabbIX CHTHAIOB, MPUMEHEHHE MPUEMHBIX
YCTPOMCTB C TMOBBIIMIEHHOW YYBCTBUTEIBHOCTBIO M QHTEHH C MOBBIIMIEHHBIM KOA(PHHUIMEHTOM
ycunenusi (ADAP).
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TOMEH OPBUTAJIBIK CHYTHUKTEPAIH HEI'I3IHAE PA/INO
MOHHWUTOPHHI )KYHUECIHE APHAJIFAH DQHEPTETUKAJIBIK BIOKETTI
BATAJIAY

A. 3. AﬁTMaraMﬁeTOBl, A. E. Ky.nalcaeBaz, A. )Kalccmnbncl, B. A. KoskaxmeroBa®

! "XanmpIKapalIbIK aKnapaTThlK TexHonorusiap yausepeuteti" AK, Anmateik., Kazakcran
?K.M.Cotbaes atbinnars: Kasak VITTHIK TEXHUKAJBIK 3€PTTEy YHUBEPCUTETI
Anmateik, Kazaxcran
altayzf@mail.ru, aigul_k.pochta@mail.ru, a.ordabekova@mail.ru,

kozhahmetova.ba@gmail.com

Anoamna. Maxkanana Kazakcran PecnyOnmkacslHiza TeMeH OpOWTANBIK Faphllll ammapaTTapbl
0azacblHOa PaTUOMOHUTOPUHT IKYHECIH JKaHFBIPTY Macesenepl KapacThIpbUIafbl. XalbIKapalbiK
OnekTpOaiinaHbICEl OaFbIHBIH YCHIHBIMIAPBIHA COWKeC aTMOC(hEpalblK MIBIFBIHAAPABI €CKepe OTBIPHIIL,
"YKepycTi TapaTkplll — BOPTTHIK e:miey KaOBUIMAFBIIbBI" paguo KOJBIHA apHAJFaH SHEPTreTHKAIIBIK
oromxetTiH ecedi xkyprisinai. Connaii-ak, JKYMBICTa KOJIJIAHBICTaFbl JKEPJCTi PaTUOIICKTPOHIBIK
Kypaumap VIIiH SHEepPreTHKAIBIK KOpAbl Oaraiay >KoHe Talay KOHE PamruoKOJIIApABIH KOJDKETIMIIIIT
Kyprizinmi. TemMeH opOHTaNBIK FaphIl ammapaTTapbl 0a3achblHAa PaJIHOMOHHTOPHHT JKYHECIH EHTI3y
Kazakcran PecnyOnukacbiHga paiiOMOHUTOPHHT KYHECiHIH THIMAUITIH apTThIpyFa XKoHE PaAHOKHULIIK
CHEKTpiH Maiifananyra MyMKiHIIK Oepesi.

Tipek co30ep: CyTHUKTIKMOHUTOPHHT, PAIHOXKHULIIK, CTIEKTP, PAAHOIEKTPOHABIKKYPAJl, OpOUTa.

ESTIMATION OF ENERGY BUDGET FOR RADIO MONITORING SYSTEM BASED
ON LOW-ORBIT SATELLITES

A. Z. Aitmagambetov', A. Ye. Kulakayeva®, A. Zhaksylyk®,
B. A. Kozhakhmetova®

1JSC "International Information Technologies University", Almaty, Kazakhstan
2Kazakh National Research Technical University after K. I. Satpayev, Almaty, Kazakhstan
altayzf@mail.ru, aigul_k.pochta@mail.ru,a.ordabekova@mail.ru, kozhahmetova.ba@gmail.com

Annotation. The article deals with the modernization of the radio monitoring system based on low-
orbit spacecraft in the Republic of Kazakhstan. The calculation of the energy budget for the radio lines
"Ground transmitter-on-Board measuring receiver" taking into account atmospheric losses in accordance
with the recommendations of the International telecommunication Union. In the work the estimation and
analysis of energy supply for existing ground-based radio-electronic means and availability of radio links.
The introduction of a radio monitoring system based on low-orbit spacecraft will improve the efficiency
of the radio monitoring system and the use of the radio frequency spectrum in the Republic of
Kazakhstan.

Key words: satellite monitoring, radio-frequency spectrum, radio-electronic means, orbit.
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MPHTH 67.53.03

II. A. Kponaqul, C.K. Aﬁnm,zmnl, B.b. AyﬁalmpOBaz, C. XK. Tyﬂrblmﬁaenaz,
H. C. Umambaes>

'KaparanJuHCKUI TOCyJapCTBEHHBIN TEXHUUECKUN YHUBEpCUTET, I'. Kaparanna
2CeBepo-KazaxcTaHckuii rocy1apCTBEHHBI YHUBEPCUTET, T. [leTponaBioBCk,
Ka3zaxcran

aubakirova_68@mail.ru

K BOITPOCY NIPUMEHEHMUSA PA3JIMYHBIX TUIIOB JATYUKOB
B CACTEMAX MOHUTOPUHT'A JJIMTEJTBHO 3KCILUIYATHPYEMbBIX
3JAHUU U COOPYXEHUU

Annomayus. B cratbe mpeAcTaBiIeH 0030p pPAa3MUYHBIX THIOB JaTYMKOB, KOTOPBIE MOTYT
MPUMEHATECS B CHUCTEMAaX MOHHTOPWHIA JAIUTEIBHO SKCIUTyaTHPYEMBIX 3JaHUH W COOpPYKEHUH ¢
NPUMEHEHUEM HUPPOBBIX TEXHOIOTHH.

Knrouesnie cno6a: MOHUTOPUHT CTPOUTENBHBIX OOBEKTOB, JATYUKH, TEXHUIECKUH MOHUTOPHHT .

BBenenue

ABTOMaTH3aIMA Pa3HOOOPA3HBIX TEXHOJOTUYECKHUX MPOIIECCOB, IEUCTBEHHOE YIPABIICHUE
arperaTamy, aBTOMaTaMHi U MEXaHU3MaMH TPeOYIOT MHOTOUYHUCIIEHHBIX 3aMEPOB Pa3HOOOPA3HBIX
¢usnveckux BenuduH. I OTyYeHHs TOCTOBEpHOU MH(OPMAIMK O TapaMeTpax MpOBEpsieMOit
CHCTEMBI WM YCTPOWUCTBA UCIIOJIB3YIOTCSI COOTBETCTBYIOLINE TaTUUKU, KOTOPbIE OA0MPAIOTCS B
3aBUCHUMOCTH OT CPEJbl U NapaMeTPOB U3MEPEHUSL.

B cucreme TeXHN4YECKOr0O MOHUTOPUHIA CTPOUTEIBHBIX KOHCTPYKIUHI TaTYMKU PA3INYHBIX
TUIIOB YCTaHABJIIMBAIOTCSI HA JJIEMEHTAaX KOHCTPYKLUMH C I€JIbIO OIpPEIEICHUs BIUSHUSA
¢u3nueckux mapamMeTpoB U IapaMeTpoB CHJIOBOIO BO3JCHCTBHS Ha HX IMPOYHOCTh U
nedopMupyeMocTb. Briepbie mogo0HbIE CUCTEMBI OBLIM UCIIOJIB30BaHbI JJI U3yYEHUS BIUSHUS
3eMJIETPSICEHUI Ha 3[JaHMs, YTO MTOMOTJIO IIy0Xe MOHATh NPUPOAY 3€MIIETPSICEHU, UX BIMSIHHE
Ha KOHCTpyKuMH. IIpoBonuMble uccienoBaHMs IO3BOJIMIM pa3paboTaTh Oojiee HaJeKHbIE
IIPOEKTHI COOPY’KEHUI, BO3BOAMMBIX B 30HAX C BBICOKON CEMCMHUYECKOM aKTUBHOCTBIO, U IIEPBBIE
ANC TexHn4ecKoro MOHUTOPUHIA YCTAaHABINBAIN TOCIUTANIN, AaMObI U MPOTSKEHHbBIE MOCTBI U
Jpyrue 3HauuMble 00beKTHI [1].

B mwmpoBoii npaktuke AMC MOHMTOpHMHIa 4aiie BCEro HUCIOJIB3YIOTCS HMpPH KOHTPOJIE
NOBEJICHUS MPOTHKEHHBIX MOCTOB. [l mpumepa, B Kanudopuuu Ha 61 moct ycranosneno 900
natunkoB. KanudopHuiickuil aenapTaMeHT TpaHCIOPTa HMCMONb3YET MOJTY4YEHHbIE JAaHHbIE He
TOJIBKO Ul TECTUPOBAHUS IPOEKTHBIX PEIIEHUN, HO U TIPU YCTPAHEHUH MOBPEKICHUN cpa3y ke
nocie Oonpimux 3emierpsceHuii. B crpanax EC mnpuMeHSIIOTCS ONTOBOJOKOHHBIE JTATYHKH
negopManuu Ui yIpaBiI€HUS Harpy3kaMM Ha KOHCTPYKLMHM M OIpeJesieHUs] HporndoB
xKene300eToHHbIX MocTtoB. B Kurae MHorue Oonbiive MOCTBI  ObUIM  MOJIBEPTHYTHI
MHCTPYMEHTAJIBHBIM HAaOJIIOJICHUSIM B TEUEHHE UX CTPOUTENbCTBA [2].

MarepuaJibl 1 METObI

WHCTpyMEeHTaIbHBIE MOHUTOPUHT WJIM KOHTPOJIb MO npubdopam Bkyme ¢ AUC no3Bomistor
NPEJCTaBIsATh U aHaJIM3UpPOBaTh [aHHBIE, IOJyY€HHBIE C JATYMKOB, YCTAHOBJEHHBIX Ha
CTpOUTENbHOM o00OBbekTe. HempepblBH MOHUTOPHMHI, KOTOPBIH CIIOCOOHBI MPOBOIHTH
coBpeMeHnHble AVIC, mo3BONISIET B pEKUMME OHJIAMH MOTYyYUTh MH(DOPMALMIO O TEXHUYECKOM
COCTOSTHUM 3JIEMEHTOB U KOHCTPYKIMHU B IeqoM. CHCTeMa JaeT BO3MOXHOCTb CBOEBPEMEHHO
BBISIBUTH M3MEHEHMSI, OLEHUTh M JaTh MNPOTHO3 MPOYHOCTH U HAAECKHOCTH CTPOUTEIHLHOTO
00BeKTa, NPEeAYIPEAUTh U YCTPAHUTD MOCIIEICTBUS HETATUBHBIX MPOLIECCOB.
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WMHCTpyMeHTaIbHBIE MOHUTOPUHI Ha CTPOMTENBHBIX OOBEKTaxX omupaercs Ha 4 Kiacca
METOJUK, KOTOpBIE IIPEJICTaBIECHbI HA pUCYHKE 1 [5].

I'eomesHuecKHe OnpenenmoT NepeMellleHHe 00BeKTa (37AHHA, COOpPY:KeHHA, HIH
H3MepeHH OT/eIbHBIX HX YacTeH) B IPOCTPaHCTBe, O3BOIMOT H3MEPATh OCaIKH H
KpeHsL IlomydeHHBle T4HHBIE COOTBETCTBYIOT COCTOAHHIO HA MOMEHT
u3MepeHHH. [IpH TOCTATOYHO pefKHX IO BpeMeHH 3aMepax He Jal0T
TI0IpOOHOH JHHAMHKH [10BeIeHHT 00beKTa.

BHIMOTHAOTCA. ¢ HCNOIb30BAHHEM HHESIMPOBKH, C HCIOIB30BAHHEM
COBpeMeHHBIX IH(PPOBBIX JATUHKOB, C HCTIOMb30BAHAEM CITYTHHKOBBIX
GPS-TeXHONOTHH, C HCIONb30BAHMEM JA38PHOTO CKAHHPOBAHHA
00BeKTa.

I'eomorudeckne BemyTcd HempepelBHO, HIM JOCTATOYHO YacTO IO BpeMeHH, ecTh
HAOMOZeHHA COCTOSHHS | BO3MOKHOCTD CIETHTD 32 0COOSHHOCTAMH THHAMHKH O0BeKTa.
TpYHIOBOTO MacciBa B | CymmecTByeT HaOOp cXeM KaK pasHOH TPyZ0eMKOCTH H CTOHMOCTH, TaK

OCHOBAHHH H B | H pasHOH paspelmaiolied cIOCOOHOCTH, H HHG)OPMATHBHOCTH - OT

OKpeCTHOCTH  3JaHHA, | H3MepeHHH B OTJeIbHBIX CKBAKMHAX JO  MEKCKBRKHHHOTO

COOPYAKEHHA TIpoCBeHBAHHA (BIUIOTH 10 MOMYYeHHS 3-MepHOro ToMOrpadHdeckoro
H300pakeHAS).

B 3aBHCHMOCTH OT BEIOOpA JATYHKOB, MOKHO BeCTH MOHHTOPHHT
mA(epeHIHATEHEX ([IOCTOHHEIX) HIH CYMMApHEIX OCAIOK IPYHIOEB
OCHOBAHHS, YPOBHY BOJIbL, IIOPOEOr0 JAETeHHY B [I0pojax (mapaMeTpa,
HCIOIB3YEMOI0 B pacueTax 3a pyOexoM). Baxmyro mEdOpMAamiro
TIOTYYAI0T [IPH PAIMEITeHHH 07 VHIAMeHTHOI IHTOH CeTH JATIHKOE
JABTIeHHA HA TPYHT, B CBAYX - BePTHKATGHEIX HATPY30K.

M3MepeHHs Harpy3ok H | IMeercs HabOp HHCTPYMEHTOB, ¢ HCTIONMB30BaHHEM EHOPAITHOHHBIX

TedopMarHi B | 1aTYHKOB HANDTKEHHH, MOHTHpyeMBIX 1o 1-, 2- H 3-M
KOHCTPVKITHAX TIpoCTpaHCTEeHHBIM KoopauHataM X, Y, 7 B TouKe H pasMellaeMEbIX B
(pyHIaMeHTa H Haj3eMHOH | (yHIaMeHTHOI IITHTe, a TAKKe B CTeHax, MHATOHAX H KOJTOHAX 3JaHHA.
YACTH 3MaHnd, | HaOmogeHHd BeIyTcA B ABTOMATHYECKOM PeskHMe H HellpephIBHO.
COOpYKEHH

CelicMOMeTpHYeCKHe 3aMepsl  BBOIONHMOTCA:  Jedopmorpadame, — HAKIOHOMepaMH,
MeTOHKH ceficMOMeTpaMH (BeTIocHMeTPaMH, aKcelepoMeTPAMH).

CxeMsl HAOMFOJEHMI BEIFOYANOT BAPHAHTHI BO30YV:KIEHHA KONeDaHHil
3MaHAY KAK HCKVCCTBeHHBIMH  (yIapel, BHOpAaToOpel), TaKk H
ecTeCTEEHHBIMH  (BeTep, MHKpOCEHCMEI) HCTOYHHEAMH  JIaroT
«MTHOBEHHYIO» KapTHHY COCTOSHHS 00BeKTa, HAaOMOoOad KOTOPYIQ BO
BpeMeHH MOKHO MONYYHTb pasHOOOpasHYI0 HHJOpMAIHEO 00
0c0DeHHOCTSX THHAMEKH 3TAHHS, COOPYREHHS.

Pucynok 1 — Kitaccbl METOTMK MHCTPYMEHTAJIBHOTO MOHUTOPHHTA 3[JaHUN U COOPYKEHHUN

Ucnionp3yst mepBbie 3 Tuma HAOMIOACHUM, MOXHO TOJNYUUTh «IPIMYIO» HHGOPMAIIHIO
(BeMYMHBI 0CATOK, HarPy30K U Tp.), a (ukcamusi koaedbaHuii TpeOyeT JOCTATOYHO CIOKHOM
MpeABapHUTEIILHON 00pa0OTKH M CO3AaHUs MOJIeNICH JTUHAMUKH COOPYKEHUSI.

B ceiicMoMeTprueckux METOJIMKAaX >K€ CXeMbl HAONIOJACHUH MOTYT OBITh JOCTAaTOYHO
MPOCTHIMU (BIUIOTH 10 OAHOU TOUYKH) [4]. OHU TafOT BO3MOXXHOCTH KOHTPOJHUPOBATH BETUYHHBI
YCKOpPEHUH, TMO3BOJSIOT CYIUTh O COBMECTHOW paboTe 3HaHus, COOPYKEHUS U TPYHTOB
OCHOBaHWUSI, BEISIBUTh HEM3BECTHHIE PAHEE SBJICHMUS.
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B Ttabmume 1 paccMoTpuM BHIBI JAaTYUKOB M BO3MOXKHOCTH HUX TPHUMEHEHUS JUIS
TEXHUYECKOTO MOHUTOPUHTA CTPOUTENIBHBIX 00bEKTOB [3].

Tabmuna 2 —Knaccudukanus DaTdyukoB, NPUMEHSEMBIX B CHUCTEMax TEXHHYECKOTO
MOHUTOPHHIA JUIUTENIBHO IKCIUIYaTHPYEMBIX CTPOUTEIbHBIX 00BEKTOB

Ne Bun natauka IIpumenenue

1 | Haruuk  yrma | MI3MepsitoT yrol HakJIOHa NpPU  Pa3IUYHBIX CTATUCTUYECKUX H
HAaKJIOHA JUHAMUYECKUX  OTKJIOHEHUSAX  CTPOUTEIbHBIX  KOHCTPYKUUH IO
(MHKJIMHOMETp, | FOPU3OHTAJIbHOM u BEPTUKAJIBHOU MTOBEPXHOCTSIM. Jatuuk
HAaKJIOHOMETp) | yCTaHaBIMBaeTcs Ha OETOHHBIE M METAJUIMYECKUE IOBEPXHOCTH C

ITOMOILIbIO aHKEPHBIX KPEILJICHUH.
[IpuMeHUM AJI1 MOHUTOPMHIA MOCTOB, ONOP HCTOPUYECKHX 3JaHUM U
COOPYKEHHH, OETOHHBIX TUIOTHH, MOANOPHBIX CTEH.

2 | daramk MonuTopuHr 1e()OpMAIIMOHHBIX OTKIOHEHUN BBIMOIHSACTCS CTPYHHBIMHU
U3MEPEHUS TEH30METPaMHU — IMO3BOJISIOT OLICHUBATh HAIPSOKEHUS B CTald WU B
HAlpsDKCHUST W | MACCUBHBIX OCTOHHBIX KOHCTPYKIHUSX. TepMHCTOp, BCTPOCHHBIH B
nedopmauu JaTYUK, 1aeT HH(GOPMALIMIO O TEMIEPATYPHBIX BO3eHCTBUAX. CTpyHHBIE
(TeHzomerp) TEH30METPbI MOTYT MPUBApUBATHCS JYTOBOM CBapKoi (TpyObl, TYHHEIH,

CBau U MOCTBI) JJMOO 3aKJIabIBAThCSI IPU CTPOUTEIHCTBE AJIsI U3MEPEHUN
negopmanuu B OETOHHBIX KOHCTPYKIIHSX.

3 | Hatuuk YHuBepcaaeH MNpU MOHUTOPUHIE KOJIOaHMH KOHCTPYKIUHN (31aHuM,
HA3MEPEHUS MOCTOB, OOJBIICIIPOJICTHBIX COOPY)KEHUH, OCHOBAHWH 3JaHUN, JaMoO,
BUOpaLuu wioTuH). B ocHOBe paboThl akcenmepoMeTpa JEKUT KoHIenuus Gopc-
(axcenepomMeTrp) | OaJlaHCHBIX CEPBO-AKCEIIEPOMETPOB C HMHEPTHOM Maccol, CBSI3aHHOW C

KaTyHIIKOM B MarHUTHOM I0J€. J[aTYuK MMEET 3JIEKTPOHHYIO HACTPOMKY
CMELIEHUS HYJISI, YTO YIIPOIIAET €ro HaCTPOUKY.
JaTuuk JlaTuuK# UCTIONIB3YIOTCSI B COUETAHUU C MHKIMHOMETPHUECKON 00caaHon
U3MEpeHus TpyOoii n3 ABC-mutacTuka M MarHUTHBIMHU KOJbLAMM JUISI U3MEpPEHUs
CMENIeHUs OCaZIKu WM B3ayBaHUs. OHU COETMHEHBI MEXTY co00il HepraBeroei
(PKCTEH30METp) | CTATHHOM MPOBOJIOKOM WM CTep>KHAMH. PacronaraioTcss Ha pa3HOU
riyOuHe, B TOUKE OCaJKH, 0a30BOM TOUKE Ha YCThs, HA 3a00€ CKBAYKUHBI.
MarauTtHble KoJblla JOCTYIHBI B pa3HbIX BapuaHTax: JJil CKBaXKUH (THUIT
«mmayk») W s (QyHZaMEeHTOB (TUN  «miacTuHay). M3mepenus
BBITMIOJHSIOTCS 30HJOM BEPTUKAJIBHOTO WHKIMHOMETpPA M 30HJAOM,
(UKCUPYIOIIMM MarHUTHBIE METKH.

5 | Kiiumarnyeckue | CeHCOpbl BIAXXHOCTH W TEMIIEPATypbl HU3MEPSIOT U KOHTPOJIUPYIOT
JTATYUKA OTHOCHUTEJIbHYIO BJIAXKHOCTh M TEMIIEPATYPY BHYTPHU NOMEIICHHUM U T. 1I.
(paznuuHbIe CeHcopbl CKOPOCTH U HANpaBlI€HUS BETpa HU3MEPSIOT FOPU30HTAIBHYIO
KJIUMAaTHYECKUE | CKOPOCTh M HaNpaBJI€HUE BETpa, UYTO Ba)XXHO M1 BBICOTHBIX H
CEHCOPBHI) HIMPOKONPOJIETHBIX CTPOCHUH.
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Ha pucynke 2 npencraBieH npuMep HCIOIb30BaHUS JaTYMKa U3MEPEHUs BUOpALUU B TOJOTHE
MOCTa.

Pucynok 2 — Mcnionb30BaHne AaT4yuKa U3MEPEHUS BUOPAIIUU B MOJIOTHE MOCTA

[Ipumensiemble B AVIC naTuvku ¥ anropuTMbl 3aBUCAT OT pemaemoi 3aznauu. Ilopdop
U(POBBIX TEXHOJOTHM 3aBUCUT OT BHJIA 3/1aHUS WIM COOPYXKEHMs, pailoHa €ro CTpOUTEIbCTBA,
KJIMMaTa W Mpodnx (aKkTOpPOB. AKCEIEPOMETpPHl Yalle BCEro YCTAaHABIMBAIOT HA MOCTaX —
U3MEPSAIOT 4YacTOTy KosieOaHWM, eclid 3J1aHHE WJIM COOpPYKEHHME HAaXOAMTCS B CEHCMHUYECKH
AaKTUBHBIX PallOHAX, Ha OOIIECTBEHHBIX, CIIOPTUBHBIX COOPYKEHHUSIX; HO Ha OOIIECTBEHHBIX
3/1aHUSIX, OCOOCHHO Ha HE BBICOKUX, YCTAHABIMBATb UX CMBICIA HET.

W3 Bcero BblllecKa3aHHOrO cieayeT, 4To npoekTupoBiukn AWNC TexHHYecKoro
MOHUTOPHHIa CTPOMUTENbHBIX OOBEKTOB JOJDKHBI pemarh 3amgayy coorsercTBus AUWC u
OPUMEHSEMBbIX JUISI TEXHHYECKOT0O MOHUTOPUHIA JaTYMKOB M MX [apaMeTpoB THILY
KOHTPOJIMPYEMBIX CTPOUTENBHBIX OOBEKTOB.

Pe3yabTaTsl U 00cyKIeHHE

CucremMa TEXHHUYECKOIO MOHHUTOPHMHIA JUIMTEIBHO OKCIUIyaTUPYEMBIX 3HaHHH U
COOPYXKEHHM C TNpUMeHEeHHueM UUQPOBBIX TEXHOJOTUN JOJKHA MMETh  CIEAYIOLIUN
00s13aTeNbHBIN HA0Op AaTYMKOB:

— JlaTumku yria HakJIoHa (MHKJIMHOMETPbI, HAKJIOHOMETPHI);

— JlaTuuku U3MepeHus HalpsHKeHUs U 1edopMariuu (TEH30METpbl);

— JlaTuuku u3MepeHus BUOpamuu (aKcerepoMeTp);

— JlaTuuky U3MepeHHs CMeIIeHHs (IKCTEH30METD).

JlaTuuku pasMeniaroTcss B Haubosiee HarpyKeHHbIX 3J€MEHTax KOHCTpykiuil. Mecta
pasMelleHUsT ~ ONpPENENIAIOTCS  PacdeToM  HampsHKeHHO-Ie(OPMUPOBAHHOTO  COCTOSIHHS
KOHCTPYKIUH C UCTIOJIb30BaHUEM, HaIpUMep, porpaMMmHoro komimiekca ANSYS (cratuueckoe
Harpyxenue) unu LS-DYNA (aunamuueckoe HarpykeHue). CucremMa MOHUTOPHHIA JIOJKHA
ofOecrieunBaTh Nepenadyy JaHHBIX C KOHTPOJHMPYEMBIX KOHCTPYKIHI 0€3 BHU3YyaJIbHOTO HX
0CMOTpa.

BriBoabl

CoBpeMeHHas IPOMBIIIIIEHHOCTh BBIMTYCKA€T OTPOMHOE KOJIMYECTBO JAaTYMKOB, KOTOPBIE
MOTyT OBITh HCIIOJIb30BaHbl B CHCTEMaX TEXHHYECKOTO MOHUTOPUHTA  JJIUTEIBHO
HKCIUTYaTUPYEMbIX 3[IaHUA M COOPY)KEHUH C NpUMEHEHHEM LU(POBBIX TEXHONOTUH. JlaTumku
OJIHOTO THIIAa MOTYT pa3iIM4aThCs, B YACTHOCTU — M0 IIeHe, KauecTBY, pupme-pousBoauTento. B
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CBSI3U C 3TUM Ha CTAJUsX NMPOEKTUPOBAHMSI, pa3pabOTKH U TECTUPOBAHUS aBTOMAaTU3UPOBAHHOMN
CHUCTEMBl TEXHUYECKOI'O MOHMTOPUHIA CTPOUTEIBHBIX KOHCTPYKLUHN 34AaHUM U COOPYKEHUU
HEo0XoauMo 1ono0paTh THUIBI JATYMKOB, B HaumOONIbLIEH Mepe OTBEHYaloIIMX 3aJaHHBIM
rapamMeTpaM U3MEPEHUHN U BBIIOJIHACMBIM 3a/1a4aM.
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TO THE QUESTION OF APPLICATION OF VARIOUS TYPES OF SENSORS IN
MONITORING SYSTEMS FOR LONGLY OPERATED BUILDINGS AND
STRUCTURES
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Annotation. The article provides an overview of various types of sensors that can be used in
monitoring systems for long-running buildings and structures using digital technologies.
Key words: monitoring of buildings and structures, sensors, technical monitoring.
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Andamna. MakanagacaHaplK TEXHOJOTHAJIAPAbI KOJJIAHBIN Y3aK MaijanaHyra OepijeTiH
FUMapaTrTap MEH KYpBUIBICTAPJbIH MOHHTOPUHI JKYHWECiHIE KOJJIAHBUIATBIHAATIMKTEPIH TYpPIIi
TUTITEPIHE IIOTy KEeNTipUITeH.

Tipex ceo30ep: FuMaparTap MEH KYpPbUIBICTAp/IbIH MOHHTOPHHII, JaTYUKTEP, TEXHHUKAIBIK
MOHUTOPUHT.
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NHPOPMAIIMOHHBIE TEXHOJIOI'MHU

MPHTHN?28.17.31

E. B. Kyxapenko, A. A. Taxxururos, U. I'. Kypmames, A. B. lllanopesa,
T. B. IIaTkoBa

CeBepo-Kazaxcranckuii rocy1apcTBeHHBIN YyHUBEepcUTEeT MMeHn Manama Ko3bibaea
genylapteva@mail.ru, annvolkova@mail.ru

HOBEAEHYECKAS BUOMETPUA KAK METOJOJIOI'US OBECIIEYEHUA
KUBEPBE30OITACHOCTHU

Annomauus. Ilporpamma 1mudpoBoil Tpanchopmarmm TpedyeT, 9ToObI OpTaHWU3AlUN BHEAPSITH
MEPEIOBbIE TEXHOJIOTUM W HOBBIC OW3HEC-MOECIH, - B TaKUX YCJIOBUSAX KHOEpOE30MacHOCTh HMMEET
KIIFOYEBOE 3HaueHue A1 pocta. OCHOBOH KHOEpOE30MacHOCTH PACCMOTPEHO COOJII0ICHUE O€30MacHOCTH
JIAHHBIX TONIB30BaTEeNIcli W OOecreueHne 3alUThl OT HECAHKIIMOHMPOBAHHOTO JOCTyma. B cTaThe
paccMoTpeHa mpoOiieMa WASHTH(HUKAIMA Ha OCHOBE IIOBEJEHYECKON OWMOMETpWH, OCHOBaHHOW Ha
CpaBHEHHMH TPHU3HAKOB. PacCMOTpEHBI OCHOBHBIC TCHACHIMH B OO0JACTH CHCTEM OOCCIeUeHuUs
KnOepOe30MacHOCTH, CTATHCTHYECKHE TAHHBIC TI0 yrpo3aM U MepaM 00eCIeUeHUs] CAHKIIMOHUPOBAHHOTO
JOCTyNa K JaHHBIM. HccnenoBanbl OCHOBHBIE TIPU3HAKK M MapaMeTpbl OHOMETPHUYECKOI
UACHTH(HUKALMKN, CTATUCTHYCCKHE XapaKTEPHCTHKH cpaBHEHWH. [IpeanokeHbl MeETOIbl OLCHHBAaHUS
CTaTUCTUYECKUX CBOMCTB CpaBHCHHﬁ, a TaKKC MCTOJbl IapaMCETpU3allMi BXOAHBIX W BBIXOJHBIX
CUTHAJIOB.

Knrouesvle cnoea: xnbep0e30macHOCTh, MOBEIACHUYCCKAS OHMOMETpUS, CTATHCTUYCCKHE METOJbI,
METO/I CPABHECHHS.

BBenenue

Komnanuu npoxonsr ceroins nyth HuppoBoil Tpanchopmanuu. Ee xapakrep 3aBUCUT OT
TUIIAa OPTaHU3aIMK, HO B JIFOOOM Cllyyae 3TOT Ipolecc OyAeT BKII0YaTh Kak MUHHUMYM OJTHO U3
CIICAYIONINX HANpPaBICHUN: OHJIAWH-TIPOJAKU/KIMEHTCKAsT TOAICPKKA, MHTETPAHs IETIOYKH
[IOCTaBOK, BHEApPEHHE POOOTH3AIMM IPOLECCOB, MCKYCCTBEHHOIO WHTEIUIEKTa, OJOKuYeiHa u
CPE/CTB aHAIUTHKHU, TpaHChopMaIlus Ou3HeC-MO/ieeil 1 MHHOBaluu B paboyeit cpene. Ceromgus
KOMITAaHUU XOpOLIO MOHMMAIOT, YTO KOHTPOJIb HaJ KHOeppHCKaMHM M pealnu3alus MpUHINIIA
security-by-design — sto ko4 K ycrexy B nudpoByro 3moxy. Terneps ynop cieayer caenaarh Ha
TOM, Kak cucremMa kuOepOe3omacHocTH Oyaer obOecreuuBaTh M MOAJIEPKUBATh POCT
OpraHu3aIliy C IEJIeTIOIaraHueM — WHTETPUPOBATh CPEICTBA 3alIUTHI B OM3HEC-TIPOIECCHI Ha
JTare WX CO3/[aHHs M BBICTPOHUTH Oosiee OezomacHyk pabouyro cpeny. IlpuHumn security-by-
design OMKEH cTaTh OCHOBOIIOJIATAIOUINM B YCJIOBHUSAX NMPUMEHEHHs HOBBIX TexXHOJOTHMA. [lis
JOCTIDKEHUSI 3TOM  IlemM  HEeoOXOJMMO  peau30BbIBaTh  MHHOBAIMOHHYIO  CTPATETHio
KnOepOe30MacHOCTH, a He BHEIPATH CPEICTBA PEarupOBaHUs C OTPaHUYECHHBIM (DYHKIIOHAIOM.
B nepByto ouepenp cieayeT yUUThIBaTh, Kak 3TH MPOLECCH OyAyT BIUATh Ha B3aUMOOTHOIIEHUS
C KJINEHTAMH.

CoriacHo cTaTHCTUYECKHUM JAaHHBIM, BOIPOCHl KHOEpOE30MacCHOCTH HE PacCMaTpHUBAIOTCS
B CTpaTerndyeckux raHax 55% kommanuil B Mupe, Tonbko 58% KpyHmHBIX KOMIIAHUHN MpU3HAIIH,
4TO HEOOXOJMMO paccMaTpUBaTh BOMPOCHI oOecredeHus: KubepOe30nacHOCTH U IIaHUPOBATh
pacxojel Ha ee obecniedenue. Kpome toro, u3 Bcex ciyx0 |T-mogaepxku TonbKo 2% CITyKamux
3aJieiicTBOBaHbI B 0OecreueHnu KubepOe30macHOCTH.

[To pe3ynbpraTtamM HCCIEOBAaHWN BBISABICHBI HaWOOJIEe IEHHBIE JUIS 3JI0YMBIILICHHHKOB
THUIIBI TAHHBIX, IPEJICTABJICHHbIE HA PUCYHKE 1, KOTOpBhIE MOYHO YCIOBHO Pa3OUTh HA 2 IPYIIIHL:
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- ornepaTHBHAs MH(POPMAIHs, KOTOPYIO MOKHO HCIIOJIb30BaTh Ul CTPATETHUECKHUX LIEIei
(xnmuenTckas uHpopMans, GpuHaHcoBas MH(OPMAIH, CTpaTeTHYeCKUe TUIaHbl, HHPOpMAIUI O
BBICIIIEM PYKOBOJICTBE, TAPOIH KIHEHTOB),

- pesyabTHpyIOUIas HHGOpMAIMs, MPEACTABIAIONIAs CaMOCTOSATENBHYI0 ILEHHOCTh
(pesynbratet HUOKP -9%, undopmanusa o caenkax CiausiHUM U norjomeHuil — 8%, 0ObeKTh
MHTEJUIEKTYaJIbHOH  COOCTBEHHOCTH - 6%,  HE3amaTeHTOBAaHHAS  HMHTEJUICKTyalbHas
COOCTBEHHOCTD — 5%, HH(pOPMAIHS O OCTaBIIMKAX — 5%).

W HAKMeHTCHaA MHpopMaLmMA

B $vHaHcoBaA MHGopMaLmMA

W CTPATETHMUYECKHE NAaHb

W MHGOPMALIMA O BbICIIEM

DYHOBOACTEE

| ] Napoir KAHEHTOB

Pucynok 1 — Tunsl JaHHBIX, HHTEPECYIOIINE 3JI0YMBIIIJIEHHUKOB

Taxxe ompesesieHbl HauboIee aKTyaabHBIC JIJIsi KOMITAHUNA KUOepyrpo3sl: ¢ummHr (22%),
BpenoHocHoe IIO (20%), kubepataku (c Lenpl0 Ae3opraHuzanuu jestenbHocTH) (13%),
momenHndectBo (10%), kubeparaku (C LEIbIO XHUIICHUS OOBEKTOB WHTEIUICKTYaIbHON
cobctBenHoctn) (8%), cnam (6%), ataku u3HYTpU opranuzanuu (5%), CTUXHIHBIE OEICTBUS
(2%), mmuonax (2%). Ilpu stom 65% THNOB KHOepaTak HaleneHbl Ha 63% weHHOCTEN
KOMIIaHU, KOTOPbIE MOXKHO UCIIONIB30BATh JJIsl CTPATETMUECKUX LIeTeH.

B uwmHr

mBpefoHocHoe MO

W rmbepaTtaku (C uenbo
[230praHuIaLmm
NEATENBHOCTH)

B MOLWeHHWYEeCTBO

Pucynok 2 — Haubonee akTyanbHbIE KHOSPYTPO3BI

Peanu3zanus kubepyrpo3 CTaHOBUTCS peanbHOW Onaromaps HECKOJIbKUM (akTopam (o
MHEHHIO DKCIIEPTOB): HEOCBEIOMJICHHOCTh COTPYAHHKOB KOMITAHUHM O TMpPaBUJIaX OOECIeUYeHUs
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o6esomacHoct  (34%),  ycrapeBmMe — cpeAcTBa  KOHTpois — Oe3zomacHoctH  (26%),
HeCaHKIMOHMpOoBaHHBIA noctyn (13%) u nmpyrme. HHTepec mpexacraBisier TOT (akT, 4YTO
peasibHble HApyILIEHUs CUCTEMbI 0€30MacHOCTU OOYCIIOBIIEHBI B MEPBYIO OYepe/lb OTCYTCTBUEM
YeTKOH MOJIMTHKH B 0o0nactu kubepOezomacHocTH — 64% KOMIIaHM BOOOIIE HE TOJBEPraroT
aHAJIM3y PUCKHU, CBSI3aHHBIE C y4acTHEM TPEThUX CTOPOH B Om3Hec-mpoleccax. Kpome Toro,
pykoBOACTBO 53% KoOMIaHUM MPU3HAIM OTCYTCTBHE 3allMTHI, a CJIEJAOBATEIbHO W HaIU4YUE
yrpo3bl HapylieHus: KuOepOe30MmacHOCTH, MO OJHOMY WM HECKOJIbKMM W3 HalpaBlICHUH: -
KuOeppas3Besika, - MOWCK YA3BHUMOCTEW, - BBISBICHHE YTEUKM JAHHBIX, - pPearupoBaHHE Ha
WHIUCHTBI, - 3al[UTa JaHHbBIX, - YIIPaBJICHUE UACHTU(DUKAIMEH U JOCTYIIOM MOJIb30BaTECH.

W3 xommaHuii, TOABEPrHYBIIUXCS KuOepaTakam, TOJIBKO 76% yBETUYMIIM PAacXobl Ha
kuOepOe30nacHOCTh, B TO K€ BpeMs YTBEP)KIAIOMIMX, YTO HHUKOTJAA HE I[OJIBEpPrajuch
kubeparakam — 46%. OJHAKO CTAaTUCTHYECKHE JAHHBIC MPU ITOM YCTAHABIMBAKOT, 4TO 51%
KOMIIaHUI HapalluBalOT PacXo/bl HA KHOEPAHATUTHKY C LEJIbI0 OoOecreueHus 3alluIeHHOCTH
JAHHBIX ¥ BO3MOKHOCTH PAcIiO3HABAHUS CJIOXKHBIX KHOepaTak.

dopmupoBaHue COOCTBEHHOM cHUCTeMBbl oOecmedeHus Oe30MacHOCTH  SBJSETCS
PECypCOeMKHM, B CBS3H C 4eM TOJIbKO 40% CpeqHUX KOMIIAHUN MMEIOT ONEPaTUBHbBIE LEHTPbI
WH(GOPMALIMOHHONW O€30MacHOCTH, B TO K€ BpPEMsS Ha ayTCOPTUHT OTAAIOTCS BOIPOCHI
TECTUPOBAaHUS HA TMpPEAMeT YsA3BUMOCTH K ¢ummHry (61% kommaHuii), ynpaBieHHE
uaeHTU(PUKAIIMe U JocTymoM moib3oBareneit (87%), 3amura JaHHBIX/IPEIOTBPALICHHE WX
yreuku (82%).

CrarucTtuka HapylIeHus 0€30MacHOCTH IU(PPOBBIX CUCTEM MOATBEPKIAET HEOOXOAUMOCTD
BCTpauBaTh CHCTEMYy oOecredeHusi KuOepOe30macHOCTH B CTPATETHIO POCTa KOMITAHUH U
o0OecreunBaTh CTPATETHYECKHI KOHTPOJb, YUET POCTa YSI3BHUMOCTH CHUCTEM C LudpoBu3anueit
OM3HEC-TIPOIIECCOB, a TaK)Ke WCIOJB30BAHUS HOBEHIIMX  TEXHOJOTHH  oOecredeHus
KrOepOEe30MacHOCTH:

- @XKEIHEBHO 110 BCEMY MHPY pachiiaercs 6,4 MIIpJ MOAeTbHBIX JIEKTPOHHBIX MTUCEM,

- 3a epuon ¢ ssuBapst 2017 rona mo mapt 2018 roma ykpanenst 1 946 181 599 zanucei,
COJIeprKalINX MEePCOHANbHBIE U IPYTrHe KOH(PUIEHIIUANbHbIE TaHHBIE,

- B paMKax O/IHOM aTaku B repBoM kBapTtaiie 2018 roga pasociansl 550 MIIH QUIIMHTOBBIX
AIIEKTPOHHBIX MTUCEM,

- s danbcuuKaMM  Pe3yNbTaTOB  aMEPUKAHCKOTO  MCCIICOBAHUS  CETEBOTO
HeHTpanuTeTa ObUIN MCIIOB30BaHbl 2 MIIH YKPaJIeHHBIX YUETHBIX 3aIucei,

- TIPU TIOMOIIY OJHOBPEMEHHOTO HCIOJIb30BaHMS (ANBIIMBBIX AKKAYHTOB B COIICETSIX U
HanpasieHHoro ¢umnmara 729 000 gonn. CHIA Oblin yKpaJaeHbl Y OJJHOrO OU3HECMEHa,

- cpenHuii ymiepO OT HapyimieHus: KoH(DHAeHIHATbHOCTH JaHHbIX 3a 2018 rox cocraBui
3,62 muH gonn. CIIA.

TakuM 00pa3oM, OCHOBHBIE HANpaBICHHUsS BHEAPEHUS CUCTEM o0ecredeHus
KnOepOe30MmacHOCTH — COXpaHEHHE CaHKUMOHHMPOBAHHOIO JIOCTynma M o0ecnedyeHus
3alMIIEHHOCTH JTAHHBIX.

MarepuaJjbl 1 METOABI

CaHKIMOHMPOBAaHHBIN JOCTYI B HEKOW CTENEHH MOXXET T'apaHTHPOBATh 3alIMIICHHOCTbH
JTAHHBIX, [IPU YCIOBUH, YTO APYTHE CIIOCOOBI MOIyYEHHsI AOCTYNA K JaHHBIM 3JI0YMBIIIICHHUKY
HEJOCTYNHbI. Jlonroe BpeMs OCHOBHBIMU CIIOCOOaMH OO€CHeYeHHs CaHKIIMOHHPOBAHHOTO
Jnoctyna ObUTM METOJbl Kpurnrorpaduu, npeanoiararomuye (opMHUpOBaHUE ACUMMETPHUYHOU
CHUCTEMBbl Ha OCHOBE OJHOHAIIpaBICHHbIX (YyHKUIMN. MaremaTuuyeckue MeTo/bl oOecreueHust
UJCHTUPUKAIIMM U ayTeHTU(UKAIMKM T10JIb30BaTeNlell MpeiaraloT MHOKECTBO CTaHAAapPTHBIX
pelIeHni, MCIONIb3yeMbIX /JIi COXPaHEHUS [aHHBIX Mojib3oBaTens. OJHaKo, KpUIITOAHAIU3
TaKXke TMpenocTaBisieT 3(PQEKTUBHBIE pPa3BUBAIOLINECS METOJbl, OCOOEHHO YCIEIIHbIE B
yCIIOBUSAX O€CIIPOBOAHOM CBSI3U M TEXHOJIOTUN PabOTHI MOOMIIBHBIX YCTPOMCTB.
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OpHOM M3 AaKTHMBHO pAa3BUBAIOIIMXCA aJIbTEPHATUBHBIX METOAOJIOTUH obecnedyeHus
UACHTUPUKAIIMA ¥ ayTeHTH(HUKAIUKA Ha CETONHSIIHUN JIeHb SABISETCA OMOMETpHYEcKas
UACHTUQUKALMS, TMpeAroaraouas pacno3HaBaHUE II0JIb30BaTeNs 10 OHMOMETPUYECKUM
napamerpam (OTIIEYaTOK Majiblla, PUCYHOK BeH M T.1A.). CTaTUCTHKA yTBEP)KIAeT, YTO MPHOBLIL
0T OMOMETPHUYECKOro 00OpYJOBAaHUS PACTET 3KCIIOHEHLMAIBHO, YTO MIPEIoaraeT pocT 3aTpar
KOMITaHUH Ha o0ecrieyeHne KubepOe30MacHOCTH € IIOMOLIbIO CTATHYECKOW OMOMETPHH.

Jlis nonb3oBaresield KOPIopaTUBHOM CETH COINOCTABICHHE OMOMETPHUYECKOro MpHU3HAKa ¢
0a30if BepU(PUKAIMOHHON CHUCTEMBI MOXET CTaTh CJIOXKHOW 3amadeid — HEOOXOAMMO HAWTH
€IMHCTBEHHBIN 3K3eMIUIsip 0a3bl, COBMAJAIOIIMN IO MpeabsABIsieMOMY KpurepHio. OxHako
CYIIECTBYIOT M DPa3BUBAIOTCS METO/Abl AMHAMUYECKOH ayTeHTH(HKalWU, paccMaTpUBaroIIne
IIOBEJICHUECKUE XapaKTEPUCTHKU 0OBEKTa JUIsl €r0 ayTeHTU(UKALIUH.

B oT10if Meromonornu mpH3HAKaMH PACCMATPUBAIOTCS IMOYEPK M JHMHAMUKA IIOAIHUCH,
pacrio3HaBaHME JHKECTOB, I10XOJKA, CKOPOCTb U OCOOEHHOCTH paboThl Ha KIABUAType
KoMIbloTepa M T.A. JIs JECKTONHBIX T0Jb30BaTeNiel, KOTOPBIMHM 4Yallle BCErO SBIISIOTCS
COTPYAHUKHM KOMIIaHUH, Haubosiee yHOoOHBIM CHOCOOOM SIBISIETCA ayTeHTH(UKALUSA MO PUTMY
Ha)KaTHsl KJIABUII U CTUJIIO YIIPABJICHHUS MBIIIBIO. JTU MapaMeTphl COCTABISIOT MOBEACHYCCKHUIA
npoduib ayTeHTUYHOTO I0JIb30BATENsl, C KOTOPHIM IOTOM CPAaBHUBAIOTCS €r0 JIBMXKEHUS NPHU
Ka)XIOM HOBOM JIOTHHE.

buomerpuueckas uaeHTHUKaLUsA NpeArnosaraeT Hajludue JABYX IPOLECCOB: BBISBICHHE
mrabyioHa U3 OMOMETPUYECKOro oOpasua (HampuMep, MpH MOMOIIA METOAOJIOTUN NAaTTEPHOB) U
CpaBHEeHMs OnoMeTpuuecKux 1madia0HOB. B obmeM ciydae pe3yiabprar 00pabOTKHM TaKMX JaHHBIX
MOYKHO Ha3BaTh MEPOW CXOJICTBA, PETIIAMEHTHPYIOIIEH BEPOSTHOCTh TOTO, YTO CPABHHUBAEMbIE
00pa3ibl MOTYT OBITh IPU3HAHBI UICHTUYHBIMH.

buomerpuyeckoe CpaBHEHHE XapaKTEPU3YIOT JBYMS PACHpPEIEIICHUSIMH MEphI CXOJCTBA
f9°"(x) B «cBOUX» CPaBHEHHMSX, KOT/Ia MOJIy4CHbI 00pa3iibl OMOMETPUYECKON XapaKTePUCTUKU
OJHOTO YenoBeka, M f™P(X) B «JyKHX» CPAaBHEHHSX, KOTJa CPaBHHMBAIOT OMOMETpHUYECKHE
00pa3Iibl pa3TUYHBIX JTIOACH.

[Tokazarensimu  3(pPEeKTHBHOCTH  MOBEIEHYECKOH OHOMETpUM MPHHATO  CUUTATh:
koa¢p¢umeHT joxHoro mpomnycka (FAR) — BepoATHOCTh J0XHOW HAEHTU(UKALNUU, TO €CTh
BEPOSITHOCTh TOT0, YTO CHCTEMa OWOUIECHTU(UKAUHM 10 OIMIMOKE NPU3HAET MOJUIMHHOCTh
MOJIb30BaTENsl, HE 3apEeTrUCTPUPOBAHHOTO B CHUCTEME (BEPOSTHOCTh OIIMOKH 2-TO poja);
kodpduuueHt noxHoro otkaza goctyna (FRR) — BeposTHOCTh TOro, uTo cucTeMa
OMonaeHTU(QHUKAMN HE TMPU3HAET MOJUIMHHOCTh 3apErMCTPUPOBAHHOIO B HEW IOJIb30BaTENs
(BepOsTHOCTH OIUOKHU 1-TO pofa).

Oummobku FAR um FRR B BeposTHOCTHOM MHTepIpeTaluy Npu (PUKCUPOBAHHOM MOpoOre t
IPUHATHS PEIIEHUs BBIYUCIAIOT IO (hopMyaam

FRR(t) = [ f9en(s) ds,
t

FAR(t) = j fmp(s)ds

—0o0

bruomerpuyeckas cucreMa BIEJIOM CTOXAaCTHYHA I10 TNPUYMHE HMEIONIMXCS IIYMOB M
UCKQ)XEHUH, OJHAKO B HEH CyIlecTByeT IeTePMHHHUPOBAHHAs IOJCUCTEMA, YTO IO3BOJISIET
OTIpPEeNeNIUTh Mepy cXoAcTBa Akak (yHKIHIOG OTKIMKOB OMOMETPUYECKHX CPAaBHEHUH, T.e.
A= G(xq, ..., Xp), TI€ Xj — PE3YJIBTAT I-20 ONOMETPUUECKOTO CPABHEHHSL.

Oynkius G J0wKHA OBITH CKAISPHOM, COOTBETCTBEHHO, NMPH UACHTU(MHUKAIMH MOKHO
CpaBHUBATh A C HEKOTOPBIM ITOPOTOM M MIPUHUMATH perieHue 00 uaeHTudukanuu. Eciam BXombt
MYJIbTHOMOMETPUYECKOTO CPABHEHUS Xj UMEIOT CTOXAaCTHUYECKHH XapakTep, TO 3TO BEpHO U JUIA
pesyabrata A = G(Xxq,...,X,).  MynpTHOMOMETPUYECKYIO  HACHTU(PHUKAIMIO  MOXKHO
paccMaTpuBaTh KaKk CUCTEMY, I/I€ 32 BXO/HbIE CUTHAJIBI IPUHUMAIOT OTKIMKH OMOMETPUUYECKOTO
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CpPaBHEHHMs, a 3a BBIXOAHBIE — PE3YJIbTHPYIOUIYI0O Mepy cxonactBa. BecoBas ¢ynkuus G
IIOJIHOCTBIO OIPEEIIIET CBOUCTBA TAKOM MOJIEIH.

[Ipu pa3paboTke TEXHOJOTUU MYJIHTHOMOMETPUYECKOW HUACHTU(PUKAIMU  CIEAYeT
HAJIOXKUTh ONpEJeNEHHbIE OrpaHudyeHHuss Ha G C 1eNIbI0 MAaKCUMM3ALUHU LIEJIEBOr0 KPUTEPUS
KayecTBa MYyJbTUOMOMETpUUYECKON HaAeHTU(UKAIMU. TUTOBBIMU KPUTEPUSIMH KadecTBa MOXKHO
paccMaTpuBaTh  pa3IMYHbIE COOTHOLIEHUS OmUOOK 1-ro, 2-ro0 poxa W  BpPEMEHHU
MYJIBTHUOMOMETPUUECKOTO CPaBHEHUS.

Hcxons U3 CTOXaCTUYHOCTH OMOMETPUYECKON CHUCTEMBI M HEOOXOAWMOCTH OIEPHPOBATH
JAHHBIMU OOJIBIION Pa3MEPHOCTH, MOYKHO MPEANOI0KHUTh, YTO BBIXOJIHOE pacipeneacHue Oyaer
CTPEMHUTbCA K HOpPMalbHOMY. Torza IUIOTHOCTb pAacHpPElesICHUs MOXKHO —OIpEAEIUTh
BEPOATHOCTHHIMU MOMEHTAMH MEPBOTO W BTOPOTO MOPSAJIKA: MAaTEMAaTUYECKUM OKUJIAHHUEM U
JHCTIepcue, KOTOpbhle 00JaJaloT 3HAYUTENBHBIM MNPUMYIIECTBOM B YCTOWYMBOCTH HA
OTHOCHUTEJIbHO MaJIbIX BBIOOpKaX.

OpHako HEOAHOPOAHOCTh BBIOOPKHM TIPH IOBEIECHYECKOM OMOMETpHUM MPUBOAUT K
OTKJIOHEHHUSIM OT HOPMAaJIbHOTO PaCHpPEeICHUs, YTO MOXKHO KOMIIEHCHUPOBATh OOJIBIIUM YHUCIOM
MOMEHTOB, HUCIIOJIb3YEMbIX IIPU CPABHEHUSAX. TakuM 00pa3oM, €ciii UMEETCs KOJIMYECTBEHHAs
OILICHKA B «CBOUX» U «UY>KUX» CPAaBHEHHSIX, TO MYIbTHOUOMETPUUYECKYIO MEPY CXOJCTBA MOKHO
BBIYHCIIUTH 110 cieaytomen hopmyre:

G(x) = InP9°™(x) — InP"™P (x) + In(m9°", K9™) — In(m'™P, K'™P),

rre P®'m P™ — omenkn, m%*'m m'"™—maremarnueckme oxwmmanma, K%'m K™
KOBapUALIMOHHBIE MATPULILI B «CBOMX» U «UYKHX» CPABHEHHSAX COOTBETCTBEHHO.

[IpuBeNEHHBIH  MOAXOA K  pealu3allid  OMOMETPMYECKOrO  CPABHEHMS  JIA€T
Y/IOBIETBOPUTEIbHBIA PEe3y/bTaT IPU HE3HAYMTENLHOM YHCIE MHTErPalbHBIX XapaKTEPHCTHK,
OJIHAKO MPH CYIIECTBEHHOM OTJIMYHMH PACHPEACIEHHs OT HOPMAIBHOTO — GOJIBIIOM KOJHYECTBE
TIOMEX MM KPUTEPUEB CPABHEHHUS — «XBOCTBD» PACIpPeIeIeHHs MOTYT CYIIECTBEHHO OTIMYAThCS
OT HOPMAJILHOTO.

B TakoM Cily4ae Mepy CXOJICTBa ONPEJAENSIOT Yepe3 IUIOTHOCTH B «CBOMX» H «HYXKUX»
cpaBHenusx coorsercTBenHo h*'m h'™, xoToprle B cuily ckanspHOCTH pe3ynbTaTa CpaBHEHMIA
OyayT omHOMepHBIMH. OTpEIEUB COcod OIEHKH IUIOTHOCTH Ha OCHOBE MAPaMETPOB YEPE3
P=[ P%" P'"™], npeobpazoBanue CUrHAIOB B GHOMETPUYECKOI CHCTEME MOKHO TIPEICTABUTH KaK
HOPMAJIBHYIO aNIPOKCHMAIIHIO, MCTIONB3YIONIYI0 ONMCAHUE BXOJHBIX M BBIXOJHBIX CHTHAIIOB
MaTeMaTUYECKUM OKUIaHueM u KoBapuanuei: S=[ m%*", m™ K%" K'"™P] — pxonmoii curnan,
T=[u%" 1™, d%", d"™] — BeIXOMHOI curHa.

PesyabTarsl

UnentuuKauus, OCHOBaHHAs HA  CPaBHEHMH  MHOXECTBA  (DU3HMYECKHX MM
TIOBEIEHYECKUX XapaKTEPUCTHK YETOBEKA, SBIAETCS OJHMM U3 TEPCIEKTUBHBIX HAIpaBJIEHHit
pa3BuTUs ~ OMOMETpUYECKMX  TexHojoruil.  lcmonb3oBaHue  MyJIbTHOMOMETPUYECKON
MIEHTU(HUKAIMK 00YCIOBJIEHO CIIEAYIONUMH OCHOBHBIMH TIPUIUHAMHU:

— OAMH OWOMETpHUYECKUH HUACHTU(PUKATOP 3a4acTyl0 He oOecreurBaeT TpeOyeMblil
YpOBEHb OIIMOOK UAeHTHUPHUKaMuU 1-ro u 2-ro poaa;

—  HECKOJIbKO  OMOMETPMYECKHX  HMIEHTU()HMKATOPOB  MO3BONSIOT  yBEIHYHUTH
IPOM3BOIUTENEHOCTh OMOMETPHUECKON CHCTEMBI;

— HEKOTOpBIE JIIOAUM He O0JNajfaroT TOW WJIM HHOH OWOMETPUKOM, IIPUrOIHON Jis
ABTOMATHYECKON HICHTH(UKAIINY;

— 3a4acTyl0 MYJIbTHOMOMETpHYEcKas HACHTU(PHUKAIUS SKOHOMHYECKH 3(QeKTuBHA IO
CPaBHEHMIO C COBEPIIEHCTBOBAHMEM OJHODAKTOPHBIX OMOMETPHIECKHMX TEXHOJIOTHIA.

PaspaboTanHas MyIbTHOMOMETpHYECKAs MOJENb UAEHTU(GHKALMH JMYHOCTH MO3BOJSET
CHUHTE3MpOBaTh ~ CHUCTEMBI C  3aJaHHBIM  yPOBHEM  OMHMOOK  WIAEHTUQHUKAIMH |
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IPOM3BOJUTENPHOCTH HAa OCHOBE CYLIECTBYIOIIMX  OJHO(AKTOPHBIX OHOMETPUUYECKHX
TEXHOJIOTU.

BriBoabl

B xonme Omomerpuueckoil MACHTH(HKAIMK BBIIOIHAIOT OOJBIIOE YHCIO OJHOTUITHBIX
JeicTBui (cpaBHEHUS! OMOMETPUUYECKUX 111a0JIOHOB), HA PE3YJIbTaThl KOTOPBIX BIMAIOT (DaKTOpPHI,
Hecynue B ce0e HeonpeaeiéHHOCTh. ClenyeT OTMETUTh, 9YTO OnoMeTpudeckasi UACHTU (UK
SBJISICTCA BBIUMCIUTENIBHO TPyAOEMKOM 3anadeld. Ilpm 3TOM HeECKONBKO OMOMETPHUECKHX
UICHTU(PHUKATOPOB MOTYT HecTH u30biTouHyo wuH(popMmanuio. Kak crneacrtBue, mnpu
MYJIbTHOMOMETPUYECKON UACHTU(PUKALUN JIOITyCTUMO HCIOJIb30BAHUE 4acTH
UJICHTU(PHUKATOPOB, YTO AAET JOMOJHUTEIBHYIO CBOOOAY 3a CYET BO3MOXKHOCTH BBIOMPAThH
CTpaTeruio UIeHTU(GUKALUN.

Crpareruto OmpeneisioT MOCIEI0BATEIBHOCTEI0O NPUMEHEHHUS HIACHTH()HUKATOPOB U
CHocOOOM MPUHATHUS pEIIeHUs 00 HMIEHTHU(UKALUMU HAa MPOMEXKYTOUHBIX CTaJUSAX IO YacTu
uneHTUGUKaTopoB. [IpaBuIbHBII BEIOOp CTpaTeruy MO3BOJIET 3HAYUTEIBHO YCKOPUTH MPOIECC
UJICHTU(UKAITUH.
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BEHAVIORAL BIOMETRY AS A METHODOLOGY FOR ENSURING CYBER
SECURITY

E. V. Kukharenko, A. A. Tajigitov, I. G. Kurmashev, A. V. Shaporeva, T. V. Pyatkova

Manash Kozybayev North Kazakhstan State University, Petropavlovsk, Kazakhstan
genylapteva@mail.ru, annvolkova@mail.ru

Annotation. The digital transformation agenda requires organizations to adopt cutting-edge
technologies and new business models - in such an environment, cybersecurity is key to growth. The
basis of cybersecurity is considered compliance with the security of user data and protection against
unauthorized access. The article deals with the problem of identification based on behavioral biometrics
based on the comparison of features. The main trends in the field of cybersecurity systems, statistical data
on threats and measures to ensure authorized access to data are considered. The main features and
parameters of biometric identification, statistical characteristics of comparisons are investigated. Methods
of estimation of statistical properties of comparisons, as well as methods of parameterization of input and
output signals are proposed.

Key words: cybersecurity, behavioral biometrics, statistical methods, comparison method.

MIHE3-KYJIbIK BUOMETPUACHI KUBEPKAVYIIICI3AIKTI
KAMTAMACBI3 ETY 9AICTEMECI PETIHAE

E. B. Kyxapenko, A. A. Taxxururos, U. I'. Kypmames, A. B. lllannopesa,
T. B. [IaTkoBa

M. Ko3si0aeB atbingarsl Contyctik Kazakcran MeMIeKeTTIK YHUBEPCUTETI,
Ilerponasn K, Kazaxcran
genylapteva@mail.ru, annvolkova@mail.ru

Andamna. Cauaplk Tpanchopmanusi OargapiaMacekl ¥ HBIMHBIH O3BIK TEXHOJOTHSUIAD MEH KaHa
Om3HEC-MOMIEIBACP Il SHTI3Y/I Tajlal eTell, - MYH/all karnainapaa KubepKayinci3aik ecy YIIiH MaHbI3/Ibl
MoHTe me. Kubepkayirnci3gik Herisi maimpanany IbLIapIblH ISpeKTep Kayilci3miriH cakTay jKoHe pyKcat
eTiIMEreH KOJDKETIMIIUTIKTEH KOpFaylbl KamTamachl3 €Ty KapacThlpbUlFaH. Makamaga Oenrinepai
CANBICTBIPYFa  HETI3NENTeH  MIHEe3-KYWIBIK OMOMETpPHSCHI  HETi3iHAEe COMKEeCTeHAIpy  Maceleci
KapacTeIpburrad. Knbepkayinci3aikTi KaMTaMachl3 €Ty JKyHellepi cajlachIHIarbl HeTisrl ypaicTep, Kayin-
KaTepliep KOHE JIEPEKTepre PyKcaT eTUITeH KOJDKETIMAUIIKTI KaMTaMachl3 €Ty Iiapaiapbl OOWBIHIIA
CTATUCTUKAJBIK JIEPEKTEP Kapasbl. BuoMeTpusaNbIK CoMKEeCTEHAIPYIIH Heri3ri Oenriiepi MeH
napameTpliiepi, CalbICTBIPYJIAPJBbIH CTATHUCTHKAIBIK CHIAaTTaManapbl 3epTrenii. CanbICThIPYIbIH
CTaTHCTUKAJIBIK KacHUeTTepiH Oaramay oficTepi, COHAaii-aKk KipiC JKOHE MWIBIFBIC CHUTHAJIIAPBIH
napaMeTpJiiey oAicTepi YChIHBLIFaH.

Tipex ce30ep. ¥ubepKayinCi3fiKk, MiHE3-KYJIBIK OHOMETPHUSCHI, CTATUCTHKAIBIK OJICTEp,
CaJIBICTBIPY 9IiCI.

108


mailto:genylapteva@mail.ru
mailto:genylapteva@mail.ru

Becmnuux Anmamunckozo ynusepcumema snepzemuxu u ceasu. Ned (47)2019

I'PHTU 20.23.19

B. II. Kyaukos, I'. T. Epke0yjan

Ceepo-Kazaxcranckuii rocygapcTBeHHbIN yHUBepcuTeT uM. M. Ko3sibaeBa
r. [lerponaBnoBck, Pecmybnuka Kazaxcran
erkgulnur@mail.ru, gwertyra@mail.ru

O NIPUMEHEHUUN GOOGLE CUSTOM SEARCH U GOOGLE TRANSLATE API
B OBHAPYXXEHHH KPOCC-A3BIKOBOI'O IIJTAT'MATA

Annomayus. B coBpemeHHOM WH(POPMALMOHHOM oO0mecTBe mpobieMa  OmpeAeieHus
OpUTMHABHOCTH TEKCTAa 3aHMMaeT 3HauyuTeldbHOe MecTo. Kak mnpaBwio, B JaHHOM Ciydae
NOJpPa3yMEBaeTCs yCTAaHOBJIECHHE HAapyLICHHWs AaBTOPCKUX IMIpaB, OAHAKO 3TO HE EAWHCTBEHHAs
npobieMHasi 001acTh: BO3MOXHOCTH OIpEICICHUS! CXOACTBA TEKCTOBBIX JOKYMEHTOB IIO3BOJISIET
yIydllaTh KadecTBO padOThl TOWCKOBBIX CHCTEM 3a cYeT ynaleHus u30bITouyHON HH(opManuy,
(UIBTPOBATH TOMCKOBBIA W TIOYTOBEIH CITaM, KJIaCTEpPH30BaTh TEKCTHI IO COEpKaHuio. B manHOi paboTe
paccMaTpuBalOTCs BO3MOXKHOCTH MPUMEHEHHs HHTep(eiicoB mporpammupoBanus kommanuu Google —
GoogleCustomSearch u GoogleTranslateAPl mnst o6Hapy»)eHHs KpOcC-sI3BIKOBOTO IIaruara. BxoHble
JOKYMEHTBI Ha MCXOJHOM SI3bIKE MEPEBOMASATCS Ha aHTIIMHACKHN s3bIK ¢ momoripio GoogleTranslate APl
Tepe]T ATaroM IIpeIBapUTENbHON 00padOTKH (ompeieNieHre 1 YIalleHHue CTOM-CIIOB). TOKEHN3UPOBAaHHBIE
JOKyMeHThl ornpaBisitorcss B GoogleCustomSearch st oOHapy»EHUsl aHAJOTMYHBIX JOKYMEHTOB B
Internet. Tlocie 3TOro MOSBISIETCS BO3MOXHOCTH NMPOBECTH IMOAPOOHBIM aHANW3 CXOJCTBA M CHENATh
BBIBOZIBI O HATMYMH JINOO OTCYTCTBUH ILIaruara.

Knrouesvie cnoea: Google Custom Search, Google Translate API, MeXbsI3BIKOBOW IIIaruar,
JIEKCHYECKHE KOHCTPYKIIHH.

BBenenue

B ycnoBusx HeNmpephIBHOTO pa3sBUTHA WH(POPMALMOHHBIX TEXHOJIOTHMA W HHU(POBOI
HDKOHOMHKHM OJHOBPEMEHHO BO3PACTAIOT 3HAYEHUE U JOCTYNHOCTb 3HAHWI, a BMECTE C HUMH,
BO3pacTaeT M 00beM HH(OpMalMM, KayecTBO KOTOpPOM Jaleko He BCerjga IOJBEpraeTcs
npoBepkaM. COBpeMEHHBIH YpOBEHb IU(PPOBBIX TEXHOJOTHMHM MPEAOCTABISET IIUPOKHE
BO3MOXKHOCTH KaK CO3JaHHsl 3aMMCTBOBAHMI, Tak W JUIsl UX BBISBJICHMS, U MpolsieMa Ijiaruara
HO-TIPEXKHEMY OCTaeTcs akTyanbHOH. bonbiime oO6bembl 00pabaThiBaeMbIX JaHHBIX JIETAIOT
3a/1a4y IOMCKa MOXO0XKHUX TEKCTOB aJTOPUTMHUYECKU CIOXKHOU. [Ipu 3TOM anropuTmsl, yCHEnIHoO
paborTaromiye /Ui KOHKPETHOW MMOCTAaHOBKH 3a/1aud, ObIBAIOT HEMPUMEHUMBI WIN AAI0T IJI0XHE
pe3yNbTaThl JUIsl IpYTUX 3a]ad.

[Toucky u aHanM3y HAJIU4MUs MJIaruaTa MocBsIIeHbl paboThI LEJIOro psAjaa uccienoBaresei,
cpenu kotopbix MazoB H.A., I'ypees B.H., Maptunc B.T., Be66ep-Bynd /. u mHorue apyrue.
N3yueHnneM npoOieMbl MEXbSI3bIKOBOTO MO0 MEpeBOJHOIO IUIarhaTa B HACTOALIEEe BpeMs
3aHUMAIOTCSI MHOTHE aBTOPHI, K mpumepy, @panko-CansBanop M., @eppepo k., ['acapsia A.,
I'nnm b.

[TocranoBka mpobaemMbl OOHAPYKEHUS MEPEBEJCHHOTO IUIaruara CBOJUTCS K CPaBHEHHUIO
IPEUIOKEHUN Ha Pa3HBIX S3bIKaX W PEIICHUIO, SABIAIOTCA JIM OHU B3aMMHBIM IepeBoJOM. B
MOCNEAHUE TOAbl OBUTM MPOBEIEHBI HECKOJIBKO MEXIYHApOJHBIX COPEBHOBAHHM, KOTOpbHIE
BKJIFOUAIOT 00JIACTH, CBS3aHHBIE C BBISIBICHHEM ITIEPEBOIHOTO Tuiaruara [1,2].

[Ipu sToM chnenuduka BBISIBICHUS IUIaruaTa, MOJYYEHHOTO IE€PEBOJIOM TEKCTOBOM
uHpopMalru OJIM3KOPOJCTBEHHBIX S3BIKOB, 10 CUX MOP OCTaeTcsl 0€3 J0CTaTOYHOIO BHUMAHUS
u n3ydenust. CTOUT 3aMeTUTh, UTO 3Ta Pa3HOBUJIHOCTD IUIaruara jaer 0oyiee OOIIUPHBIN CIIEKTP
BO3MOXHOCTEH Ul BBIBJIECHUS, MOTOMY KaK JUIsl TEKCTOBOM MH(OPMALMU HAa OJM3KHUX S3bIKax
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MOTYT OKa3aTbCs Pe3yJbTaTUBHBI METOAOJOTHH, TPUMEHSIEMbIE B TIOUCKE KaK MEXBbI3BIKOBOTO,
TaK U BHYTPUA3BIKOBOTO IJIaruara.

MexbA3bIKOBOM IJIaruaT — 3TO 0c00asi Pa3sHOBUIHOCTH NepedpazupoBanusi, B KOTOPOH
TEKCT OJHOTO $3bIKa IEPEBOAMUTCS HA JPYrod SA3BIK BPYUHYIO W/WIM aBTOMAaTHYECKHM
nepeBoguukoM [3]. [Tocne Takoro mpeodbpazoBaHusi UCXOAHBIA TEKCT CTAHOBUTCS 3HAUYUTEIBHO
TpYyJHEE CPaBHUBATh C HICTOYHUKOM Ha IUIaruar.

K ocHoBHBIM npobieMam paboThl ¢ MEXbI3bIKOBBIM IIATHATOM MOKHO OTHECTH:

—OTCYTCTBHE €JUHCTBEHHO BEPHOI'O IIEPEBO/IA CIIOB;

—Ppa3nyus B IpaMMaTHUYECKOIN CTPYKTYpPE S3BIKOB;

—HECOBEPILEHCTBO MAILIMHHBIX METOJIOB I1EPEBO/IA.

B 10 ke BpeMsi, MEXbA3BIKOBON IUIaruaT MPEJOCTaBISAET MOJ€ sl IOMCKA NHIUKATOPOB
NepeBo/ia: HECTaHJAPTHBIX CHHTAKCUYECKUX KOHCTPYKIUH, HETIEPEBEACHHBIX CJIOB U T.1I.

Matepuajibl M1 MeTO10JIOTUH

Pa3paboTka aBTOMAaTHYECKUX METOJOB BBISBICHHUS IUIardaTa M OINPEACICHHS aBTOPCTBA
Benercs eme ¢ 1980-x rr. B 1989 r. xomiektuB noxa pykoBojcTBoM I'. Xberco mpu momouu
KOJIMYECTBEHHBIX METOJIOB OIPOBEPI THIIOTE3y, COTJIACHO KOTOPOH HACTOSIIUM aBTOPOM
«Tuxoro Jlona» mnpusHaercsa kazaukuii mnucarenb Pemnop KprokoB. B  uccienoBanuun
VUUTHIBAIUCh OCOOCHHOCTH aBTOPCKOTO CTWJIS, a HMMEHHO JIEKCHYCCKHH COCTaB TEKCTa,
pacmpeziefieHue YacTell peyr B MPeJIOKEHUH, COBMECTHAsI COUYETaeMOCTh CJIOB U T.11.[4].

Ceiliuac METOJOJIOTHH IUTaruaTta, npuMeHeHHble ['. XbeTco, Ha3BaiM Obl BHYTPCHHUMH
(intrinsic), T.e. HallPaBJICHHBIMU HA BBISBICHUE TUIMMYHBIX M HETUIIUYHBIX B LIETSAX aBTOPCKOTO
CTWIS 4epT. VM MPOTHUBOMOCTABIISAIOTCS BHEIIHUE METOoJoruu (external), HampaBJICHHBIC Ha
BBISIBJICHHE HCTOYHUKOB U CPABHEHUE C HUMHU.

[Ipu cmemannom (hybrid) moaxone BHyTpeHHHE METOJOJIOTHH MOTYT MCIIOJIB30BATHCS B
Hensix  (puapTpaluy  MOJO3PUTENBHBIX TEKCTOB, a BHEIIHME [UIS TOWMCKA KOHKPETHBIX
(parMeHTOB IIaruaTta BHyTpu HUXiIr00 Haobopor [5].

[TomMuMoO 3TOrO, MOAXOJBI BBISBICHUS IJIarvata pa3ld4yaroTCs MO UCTOYHHUKY JaHHBIX.
OddmaitH-nogxo1 moApa3yMeBaeT BhISIBICHUE KaHIUIaTOB BHYTPH JIOKAIBHON KoJUIeKuu. B 1o
BpeMs Kak IPH OHJIAHH-TI0/1X0/1¢ 00J1aCThIO MOUCKA MPHU3HAETCS BCs ceTh MHTepHeT [6].

Paznmmunbple TOMXOABI K  BBIABICHUIO IUIarMaTta OKa3bIBAIOTCS Oojiee W MeEHee
pe3yNbTaTUBHBI B 3aBUCHMOCTH OT KOHKpPEeTHOW 3amaun. Haubomee pacmpocTpaHeHHBIE
METOJIOJIOTUN U 00JIACTH UX MMPUMEHEHHUS MTpeICTaBIcHBI Ha Pucynke 1.

CTeneHb 3anyTaHHOCTW / CNOXHOCTb OBHapyKeHNs

Copy & paste  3amack1poBaHHbiIi Fspesias Nepeson Mnarnar
nnaruar nnaruar P ‘L naen
_~ Mexbs3bikoBoE .
W (_ onpenenetue )
R ~_nnarvara -
C (Heqég(;geg%g;KaTbl) ~ OGHapyXeHye nnaruara Ha ocHoBe uuTar

1\'""Aﬁé}1hs “MHOXECTBA CNIOB™™ ‘
—_(bag-of-words) I | Boicokwit yposer oBHapyxeHns

\, CrunomeTpus > || Cpepswit yposerb oGHapyxeHns

_ ] HW3kuit ypoBeHb 0BHapyxeHns

Pucynox 1 — Mertonosioruu oOHapyKeHus I1aruarta B 3aBUCUMOCTH OT ()OPMBI III1aruata
(Annpeit KpbokaHnoBckuii)
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HeobxomuMo mpu 3TOM OTMETHTh, YTO MEXBI3BIKOBOC ONpEICICHHUE Ilaruara He
CYILIECTBYET KaK OTJENbHBIH METOJ, CKOpee, 3TO 3ajaya, B KOTOPOM C pa3HbIM YCIIEXOM MOTYT
UCTIOJIb30BAThLCS T€ TMOO MHBIC METOI0JIOTHH, OTMEYCHHBIE Ha PUCYHKE.

B kagectBe mpumepa OyaeT pacCMOTpPEH CMEIIAHHBINA MOJIXOJ K OOHApY>KEHHIO KpOcC-
SI3BIKOBOTO  ILIarMara, KOTOPBI oOecneunBaeTcss 3a cyeT wucnonb3oBanus Google API
uHTepdercoB. DTO MO3BOIUT obOecrneunTh AG(HEKTUBHBIA MPONECC KOMMYHHKAIUMA MEXKTY
porpaMMaMu, UCTIOB3YOIUMU (DYHKIIUU B PECYPCHI APYT APYTA.

Google Custom Search 310 cepsuc Google, mnpeacraBusOmuUil coOOK cUCTEMY
MEPCOHATBHOTO (TI0JIH30BATEIILCKOT0) MHTEPHET-MOMCKA. [103BOJISIET TOB30BATENIO CO3/1aBaTh
CHeUaIM3UPOBAaHHbIC IOMCKOBUKH, YUUTHIBAIOLINE UX JUYHBIC IPEINOUYTECHUS U TEMaTUYECKUE
WHTEPECHI, 33/1aBaTh KOHTEKCT MOUCKa [7].

Google Translate APl mo3Boisier AMHAMHYECKU IMEPEBOAUTH TEKCT MEXKIY ThICSYaMU
SI3BIKOBBIX TIAp, & TAKXKe MO3BOJSET MPOTPAMMHO HHTETPHPOBATHCS B BEO-CANTHI U Pa3TUIHBIC
IpOrpaMMBI cO ciy>k0amu nepeBojia Tekcra [8].

Pe3ynbTaThl 3KCIIEPUMEHTA

[Momyuenne nocryna x cepucam Google Translate API Bo3mMoxHO uepe3 co3aaHnue HOBOTO
npoekta B Google APIs Console (http://code.google.com/apis/console), koTopsiii TpeOyeT
aktuBHOrO akkayHta Google. [Tocie co3manust HOBOro mpoekta Tpedyercs BKIOUUThH Translate
API B cniucok noctynHbix AP, uyTo no3Bossier npoBecTu ero aktupauio. (Pucynok 2)

= Google Cloud Platform e New Translation Project ~ Q

& API Library O, translate

Filter by 2 results

CATEGORY
XA g

Machine learning (1)

Networking (1) Google Cloud Translation API Google Cloud DNS API
Google Google
The Google Cloud Translation AP Highly Available Global DNS
lets websites and programs Metwork

integrate with Google Translate..

Pucynok 2 — IMonydyenue nocryna k cepsucam GoogleTranslateAPI

IIporpammusiii uatepdeiic API Translate or Google comepskut Tpu meroma pabOThI C
TEKCTOM:
1) translate, KOTOPBIi MEPEBOJUT TEKCT C OJTHOTO SA3bIKA HA IPYTOW;
2) detect, KOTOpPBIi OMpenENAET A3bIK, HA KOTOPOM OBbLT HAITUCAH TEKCT;
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3) languages, KOTOpBIA NPEIOCTABIACT CIHUCOK $3BIKOB, C KOTOPBIX W Ha KOTOpBIC
nojiepxkuBaercs rnepesoj uepes APIL.

Bce uznoxenHble BbIe MeTOM00THU BbI3biBatoTCs depe3 GET 3ampocel. OOmuit myTh
JUTSL BBIMIOTHEHUS Takux 3ampocoB B PHP 3akmiouaercs B mpumenennn OuOmmotexkun ¢ URL.
HmenHo sta 6ubnuoTteka OyJeT UCIONIb30BaThCs B MpUMeEpax Hike. Bece mapameTrpsl, KOTOpbIe
NepeaaTcss B KAXKABIM W3 METOAOB, JOJDKHBI ObITh mpenaBaputenbHo URL-koaupoBaHbI.
JlaHHBII TIpoIIecC MOKHO BBITIOJIHUTH ¢ TpuMeHeHneM (pyHkiuu rawurlencode().

Pesynbratel BhimosiHeHust Kaxkmoro meroma API Google Translate Bossparmiarorcs B
kauectBe JSON oObekra. [l ero paszbopa MOXHO HCIonb30BaTh (yHkiuio json decode(),
kotopasi poctynHa B PHP naumnas c Bepcuu 5.2. Metomonoruu translate u detect sBistorcst
IUIATHBIMH, HO MOYKHO HCIIOJIb30BaTh TPETHH MeToj - languages - Toyibko, 4TOoOBI MPOBEPUTH
MOJKET JIM BBIOpAaHHOE MPWIOKEeHHE coenuHAThes ¢ APL. J{s BeIMONHEHUS 3TOr0 MeToaa, ObLI
BBINIOJIHEH cleayronmn 3ampoc o URL ajzpecy:
https://www.googleapis.com/language/translate/v2/languages.

ITonHbIN KO IPUMED NPUBEJIEH HUXKE:

view plain print

<?php

$apiKey = '<paste your API key here>";

$url = 'https://www.googleapis.com/language/translate/v2/languages?key=". $apiKey;

$handle = curl_init($url);

curl_setopt($handle, CURLOPT_RETURNTRANSFER, true); //We want the result to be
saved into variable, not printed out

$response = curl_exec($handle);

curl_close($handle);

print_r(json_decode($response, true));

ITociie BEBITOJIHEHUS KOaa, IMPHUBCACHHOI'O BBIMIC, ITOABUJIACH BO3MOXHOCTH YBUIACTH
MacCHB BCeX S3bIKOB, KOTOpbIE MOTyT oOpabaTbiBaThes uepe3 Google Translate API. Hoctyn
anpy ¢yukuuonana Google Translate APl moxxHO momyuuth, ucnons3ys merof translate.
JlaHHbBI METOH IOCTYIIEH o CIEAYIOLIEMY anpecy
https://www.googleapis.com/language/translate/v2.

Merton translate nMeeT HeckoJbKO TapaMeTpoB. BoT Hanbosnee BaxkHbIE:

1) q - TekcT, KOTOPBI OyIeT MEePEBOUTCS,

2) sSource - si3bIK, Ha KOTOPOM HalKcaH TEKCT (€CaM TOT mapaMeTp He ykaszaH, To Google
OnpeensieT A3bIK ABTOMAaTHYECKH );

3) target — s13bIK, Ha KOTOPBIN TPeOyeTCs MIEPEBECTH TEKCT.

Jnis Toro, 4ToOBI MOMYYHUTH IEPEBOJA TEKCTa i OOHApYKEHHs KPOCC-SI3bIKOBOTO
(mepeBoaHOTO) TUIarKMara, To ciueayer u3meHuth URL 3ampoca B pepiymiemM npumepe.

OcranpHasi 4acTh KOJa BBHITJISAUT OUYEHb MTOXO0XKE:

view plain print

<?php

$apiKey = '<paste your API key here>";

$text = 'Hello world!";

Surl = ‘https://www.googleapis.com/language/translate/v2?key=" . S$apiKey . '&Qg='
rawurlencode($text) . '&source=en&target=fr’;

$handle = curl_init($url);
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curl_setopt($handle, CURLOPT_RETURNTRANSFER, true);

$response = curl_exec($handle);

$responseDecoded = json_decode($response, true);

curl_close($handle);

echo 'Source: ' . $text . '<br>';

echo Translation: ' . $responseDecoded['data’]['translations][0][ 'translated Text];
[IpumepoTBeTa, CoepIKaIIETONEePEBEACHHBINTEKCT, BHINISAUTTAK:

view plain print

{

data: {

translations: [{translatedText: Bonjour tout le monde!}]

¥
¥

Ecin xe mnpu o00pabOTKe TEKcTa OTCYTCTBYET HEOOXOIMMOCTb BKJIIOYATH SA3BIK
OPUTHHAIILHOTO TEKCTa (IapaMmeTp source) B 3alpoc, TO COOBITUS MOTYT pa3BHUBAThCS MO JBYM
CIICHAPHSIM:

1) Google caMoCTOATETBHO ONPEACIUT SI3BIK HCXOAHOTOo Tekcta, u JSON oTBeT, Kak
ciencTBue, Oyner coaepkarb JOMONHMTENbHOE  cBoWcTBO  detectedSourceLanguage,
coJieprkaliee KoJi paclio3HaHHOTO SI3bIKA;

2) Google HE CMOXET OMPENEIUTh A3BIK OpUTMHANA (T.€. KOTJa MCXOJHBIA TEKCT OBbLI
ciuikoM KopoTkuM) u GoogleTranslate API Bepuer HTTP ommbky 500.

Korma cdopmupoBanHbiii 3ampoc He MOkeT ObITh BbIMONHEH, Google Translate API
Bo3Bpamaer HTTP orBer ¢ komom, mpenacraBisrommM Tun ommOku. Ilocime BhITONTHEHUS
3anpoca ¢ npuMeHeHneM URL, monb30Barenb MOKET MONTYYUTh KOJ OTBETa CEPBEpa, UCIOIb3YS
¢ynkuuio curl _getinfo(). Ecnmu koxm orBera omnmmyaercs or 200, TO 3TO TOBOPHT O
BO3HHUKHOBEHUH OLIUOKY MpU 00pabOTKe MPOrpaMMHOI0 KOJa.

Google Translate API MoryT BepHYTh ClieIyIOIITHE KOl OIITHOOK:

— 400 (Badrequest) — B 3ampoce OTCYTCTBYIOT HEKOTOPBIC apaMeTpbl JINOO BhI MepeIaliu
HEBEPHBIC 3HAYCHHUS [TapaMeTPOB B 3ampoce (K MpUMepy, HeBEPHBIHA KOJT SI3bIKA);

— 403 (Forbidden) — mauHBI KO/ O3HAYAET, YTO MOJIH30BATEIEM TepeaH HeBepHbIid API
KITF0Y JINOO TMOJIb30BaTeNb MPEBBICHI CBOH KBOTHI;

— 500 (InternalServerError) — nanublii KOx Bo3Bpamaercs, eciu Google He cMmor
OTIpeAeNUTh KOJ fA3bIKa, TM00 €clIu BCTpEeTUIach Kakas-nmu0o apyrast omuoka.

[Ipu mpoBepke Ha Miaruar CyIIECTBYEeT Tak)Ke€ BO3MOXXKHOCTh MEpPeBOAAa HECKOJIbKHX
0JIOKOB TEKCTOBOW MH(pOpMAIMK B OJHOM 3arpoce. J(anHas GyHKIUS SIBISETCS pe3yJIbTaTHBHEE
BBITIOJTHEHUS OT/IENBHBIX 3aIIPOCOB Ha KaXAbIA TeKCT. [[JIst 3TOro Hy)XHO TMepenaTh HEeCKOIbKO
apaMeTpoB (, YTOOBI KAXK/IBIA U3 HUX COZCPKAIT OJIUH TEKCT JIJIS TIEPEeBO/IA.

[Tpu 5TOM HEOOXOIMMO YUUTHIBATH CIEAYIONINE OCOOCHHOCTH (POPMHUPOBAHUS 3aMIPOCOB:

1) ecnm Bce TEKCTHI TOJH30BATENS HANMKMCAHBI HA OJHOM SI3BIKE, ITTOJIB30BATENb MOXKET
nepeaaTh mapamMeTp source, CoAepKaIui Ko sI3pIKa /71 BCeX OJIOKOB TEKCTOBOW MHGOpMAITUY;

2) pH 3TOM €clii He0OXOJUMO MEPEBECTH IPYIITY TEKCTOBOIM MHGOPMAIIUU Ha Pa3IUYHbIX
A3bIKaX, TO TepeaBaTh IapaMeTp sSource HEeT BO3MOXKHOCTH. B 93ToMm ciydae cremgyer
NPOMYCTHTh TIapaMeTp source W Mo3BOJUTH (Google caMOCTOSTENBFHO OINMPENENUTh SI3BIK IS
Ka)KIOr0 TEKCTa.

3) TakKe CTOWT 3aMETHTh, YTO HENB3s BBINOJHUTH TEPEBOJ HCXOJHOTO TEKCTa Ha
HECKOJIKO SI3BIKOB B OJHOM 3ampoce. Eciu monp3oBarento HEoOXOqUMO MEpPeBeCTH TEKCT Ha
pasHbIe SI3BIKH, TO IeTIECO00Pa3HO POPMHUPOBATH OTACIBHBIE 3AIPOCHI IS KAXKIOTO S3bIKA.
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[lpu Bcem yn00CTBE HCMOJB30BaHUS NPOrpaMMHBIX uHTepdeiicoB Google ocraercs
OTKPBITBIM BOIIPOC LIEI€CO00pa3HOCTH MOKYNKU nojHoro ¢ynkuuonana. Ecim Google Custom
Search mpenocraBisier 100 MOMCKOBBIX 3allpOCOB B JIEHb OECIUIATHO M BCE JOMOJIHHUTEIbHBIC
3anpockl cToiT 5 posutapoB 3a 1000 3ampocos (1o 10 Thicsu 3ampocoB B J€HB), TO CTOUMOCTH
Google Translate API cocrarmsier 20 noapoB 3a MHJIJTMOH CHMBOJIOB TIEPEBEJICHHOTO TEKCTa
(v pubmsurenbHo 0,05 nosutapa 3a crpaHwmily, mpu yciaoBuu 500 ClIOB Ha CTpaHHMIIE).

BriBoabI

[Ipouecc  oOHapyxeHHS  MEPEBOJHBIX  3aMMCTBOBAHUM  MpEJACTaBIseT  COOOi
HETPUBHAIIBHYIO 33/1a4y, B MPOILECCE PELICHUS KOTOPO BO3HHKAET HEOOXOIMMOCTH IEPeBO/a
MIPOBEPSEMOr0 TEKCTa Ha pa3jMyYHble S3bIKM, TaK KaK IOUCK OYAEeT OCYIIECTBISTHCS I10
Pa3IMYHBIM SI3BIKOBBIM KOJIICKITHSIM.

Jlanee BO3HHMKAET HOBasi TPYAHOCTh — HEOJTHO3HAYHOCTH NepeBoa. OUH U TOT ke CMBICT
MOYET OBbITh BBIPAXKEH PAa3HBIMH CIIOBAMHU, MEHSETCS CTPYKTYpa MPEUIOKEHUS U TMOPSAIOK CIIOB.
A TOCKOJIBbKY TMepeBOJ OCYIIECTBISETCS aBTOMAaTHUECKU, TO 3/1eCh BO3HHMKAIOT €lle U OIIUOKU
MaIIMHHOTO nepeBoia. [loaToMy gake Mpu HAIMYKUK NIEPEBEACHHOTO TEKCTa KOPPEKTHO HAUTH B
HEM 3aMMCTBOBAHUS, OCYILECTBISS MOMCK MO MHOTOMWJUIMOHHOW KOJUIEKIIMM M OoOecreyuBas
OpU 3TOM JIOCTaTOYHYIO TOJHOTY, TOYHOCTh M CKOPOCTb, IMpPH IOMOIIM TPAAUIMOHHBIX
IrOPUTMOB HEBO3MOXkHO. Kak criencTBue, UCTONb3ys TPAAULMOHHBIE AITOPUTMBI, 00ECEeUUTh
JOCTAaTOYHYIO TIOJIHOTY, TOYHOCTh M CKOPOCTh TPOBEPKH Ha KpOCC-SA3BIKOBBIN IIaruaT
3aTPyJHUTENBHO.

Takum o6pazom, npumenenue Google Custom Search u Google Translate API s
OoOHapyXeHHsI  KpOCC-A3BIKOBOrO  (IIEPEBOJIHOTO) IUIarMaTa MpHU3HAeTCS HE  COBCEM
pe3yabTaTUBHBIM METOJOM. BMmecTe ¢ TeM, WMEIOIIMEcs OrpaHWYEHHUS CepBHUCa B BHJC
IUTATHOCTH U HEBO3MOXKHOCTH OJHOBPEMEHHOW MPOBEPKHU IUIaruaTa B TEKCTE MO HECKOJIbKUM
A3bIKaM, JIeJaloT OOHapy)KeHHE KPOCC-S3bIKOBOTO (IMEPEBOJHOT0) IuIaruata 3aTpaTHBIM IO
BpeMeHU U pecypcaM. [Ipm 3TOM BBHIY OCOOEHHOCTEH OTIEIBHBIX CEPBHUCOB IMEPEBOJA,
oOHapyXeHHe KPOCC-sI3bIKOBOTO (IIEPEBOIHOTO) IJIaruara noTpedyer nocie o0paboTKu TeKcTa ¢
nomouibio uHTepdeiicoB Google APl nonoaHUTENbHOr0 CpaBHEHHUS MEPEBEIEHHOTO TEKCTa C
OpPUTHHAIIOM Yepe3 BBIABICHUE CXOXKHX JIGKCHUECKUX KOHCTPYKIIHIA.
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KPOCC-TIIAIK IIJIATHATTBI AHBIKTAYJA GOOGLE CUSTOM
SEARCHK9HE GOOGLE TRANSLATE APl KOJIZJAHY TYPAJIbI

B. I1. Kyauxos, I'. T. Epke0ynan

M. Ko3si0aeB atpingarsl ContycTik-KazakcTaH MEMIIEKETTIK YHUBEPCHUTETI,
[Terponasn k., Kazakctan

Andamna. Kazipri 3amManfbl akmapaTThlK KOFaMIa MOTIHHIH TYNMHYCKACBHIH aHBIKTay Maceleci
MaHBI3/Ibl OPBIH ajajbl. OAeTTeriiel, MyHAal KaFJaiaa aBTopIbl KYKBIKTapIblH OY3bUTYBIH aHBIKTaY/bl
MeEH3eH I, aaia, OyJI JKajIFbI3 MPOOJIeMaIbIK cajla eMeC: MATIHIIK KY)KaTTapAblH YKCACTBIFBIH aHBIKTAY
MYMKIHJIT 137ey KyHelnepiHiH *KYMBIC calachblH apThIK aKnapaTThl eILIipyIliH apKachblHIAa XaKcapTyFa,
13[ey1Ii JKOHE MOIUTAJIBIK CllaMAapabl ipiKTeyre, MOTIHAEpAi Ma3MyHBIHA cail KiacTepiieyre MyMKiHIK
6epeni. by xymeicta Google — Google Custom Search u Google Translate API koMmaHHSIapBIHEIH
uHTepdelicTepiH KoJaHy MYMKIHIIKTepi Kapanaabl. Kipic KykaTTapbl MIBIFBIC TUIACPIHIE aJIbIH aja
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OHJIeY Ke3CeHiHIH ajAblHaa (TOKTaTna-ce3Aepai aHblKTay xoHe oemipy) Google Translate API kemerimMen
aFBUTIIBIH TiTIHE aynapbiiansl. TokeHM3aNMsIIaHFaH Kyxartap Internet-te ykcac Kyatrapibl aHBIKTAy
ymia Google Custom Search-ke xonmanagsl. OcbllaH KeHiH YKCACTHIKTapFa erKeH-Terkeii Tannay
JKYPri3yre jkoHe IIaruaTThiH 001y HeMece OoNIMaybIHa KOPBITHIHABI XKacayFa MyMKIHJIIK Taliaa 6omabl.

Tipex co30ep:. Google Custom Search, Google Translate API, Tinmep apaislK IUIaruar,
JIEKCHUKAJIBIK KYPBUTBIMIAP.

ABOUT USING GOOGLE CUSTOM SEARCH AND GOOGLE TRANSLATE API IN
DETECTION OF CROSS-LANGUAGE PLAGIATE

V. P. Kulikov, G. T. Yerkebulan
Manash Kozybayev North Kazakhstan State University, Petropavlovsk, Kazakhstan

Annotation. In the modern information society, the problem of determining the originality of text
occupies a significant place. As a rule, in this case, it implies the establishment of copyright infringement,
but this is not the only problem area: the ability to determine the similarity of text documents can improve
the quality of search engines by removing redundant information, filter search and email spam, and
cluster texts by content. This paper discusses the possibilities of using Google programming interfaces -
Google Custom Search and Google Translate API to detect cross-language plagiarism. Input documents
in the source language should be translated into English using the Google Translate API before the
preliminary processing step (determining and deleting stop words). Tokenized documents are sent to
Google Custom Search to find similar documents on the Internet. After this, it becomes possible to
conduct a detailed analysis of the similarities and draw conclusions about the presence or absence of
plagiarism.

Key words: Google Custom Search, Google Translate API, interlanguage plagiarism, lexical
constructions.
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A. A. Solodovnik, A. V. Demianenko, D. V. Alyoshin

M.Kozybayev North Kazakhstan State University, Petropavlovsk, Kazakhstan
aasolodovnik@mail.ru, demianenkoav@mail.ru, dmitriy_alyoshin@bk.ru

ABOUT POSSIBILITY OF USING THE LABVIEW SOFTWARE APPLICATION FOR
PROCESSING IMAGES OF NOCTILUCENT CLOUD FIELDS

Annotation. The proposed method of developing an algorithm of an automated complex for
processing fields of Noctilucent clouds based on the results of remote sensing of the mesosphere obtained
during the satellite mission AIM is considered. One of the proposed ways to implement the algorithm of
complex development based on the graphical software application NI LabVIEW is demonstrated. The
main characteristics used in the processing of images of the object under study are described.

Keyword: image, medium, brightness, pixel, array, function.

Introduction

Most of the scientists in the study of various atmospheric processes use standard
applications, which is not always convenient and it happens that they do not provide reliable
data, since the embedded algorithms are sharpened to perform only common functions of the
standard image.

Therefore, we were interested in programs that can automatically determine the spread of
the boundaries of the Noctilucent clouds (NLC) zones from images obtained under certain
conditions by the AIMP satellite. Scientific articles on the following search elements are
considered: "pixel processing of optical images"” and "pixel processing of optical spectra”. This
conclusion was made due to the fact that a method similar to the processing of spectra of bright
objects, such as the same stars, was allocated, and even more so in these programs there are
almost all elements, and they are justified. Having collected the necessary elements for us, we
will be able to automate our process. It was suggested to build on existing experience and use
some features of applications developed by SBIG. The classification of clouds, Noctilucent and
Cirrus clouds, snow, shadows and clear sky zones is an important step in the pre-processing of
optical remote sensing images and represents a valuable contribution to their atmospheric
correction.

Efficient algorithms are needed to process or possibly re-process these large amounts of
data. Methods based on upper atmosphere reflection spectra for single-pixel images without
external data or spatial context have the greatest potential for parallel data processing and high
optimized throughput. Such algorithms can be considered as a basis for possible trade-offs in
processing performance when discussing the application of more complex methods that are
applicable to our study.

Methods

In recent years, to solve a variety of scientific and applied problems are increasingly
widely used systems of machine (technical) vision. Such systems are used, for example, for the
analysis and interpretation of aerial photographs or images obtained from space by remote
sensing of the Earth's surface for, for example, the study of natural resources, crop forecasting or
ice conditions in the Arctic; in meteorology for weather forecasting; astronomy; ecology;
Oceanology, etc. Wide application of the machine vision system is found in the field of
recognition of printed characters of a certain font, in cartography, metallurgy, industrial flaw

117


mailto:dmitriy_alyoshin@bk.ru

Becmnuux Anmamunckozo ynusepcumema snepzemuxu u ceasu. Ned (47)2019

detection, photogrammetry, medical diagnostics, Microbiology, robotics, scientific and
experimental research, etc.

Thus, a wide variety of solved problems, their increasing volume, increasing requirements
for accuracy and speed of their solution, a variety of methods and means of extracting and
converting information about the analyzed physical fields led to the intensive development of
methods of processing, analysis and recognition of video information. Many different concepts
of image processing and, as a consequence, many approaches to model representation of
information have been formed. The differences in the models used at the preprocessing stage are
mainly determined by the features of the information conversion sensors, the conditions and
features of its reception and are fully covered in the literature. In addition, there is a considerable
diversity of opinion on the subject of image modeling for thematic processing, and most
publications on this topic are devoted to solving specific applied problems [1].

The program developed by us should count both the total number of pixels of the picture
and the number of pixels associated with the cloud, and these procedures should be available in
the application not only of the overall picture of the cloud field, but also in its elements specified
by the coordinate method-sectors, circles, segments. A useful function of the software
application should be the ability to build brightness "sections™ along the individual orbital bands
of the NLC images [2].

Figure 1 — Example of the studied image [3]

Most data input devices in modern image processing systems, as well as the vast majority
of digital photo and video cameras use sensors in the form of a two-dimensional array (matrix).

The image is, as a two-dimensional display of the observed scene, resulting from the
registration of radiant energy emanating from the observed scene, with the help of some device-
sensor (set of sensors). The signal registered by the sensor arises as a result of interaction of a
source of "illumination™ with elements of the represented "scene”. In this regard, it took an
extensive search for software application that have an extended library base capable of seamlessly
capturing images and processing in the stream.

The algorithm we are developing should work with an array of images. Processing modes
based on image segmentation with the ability to scale, highlight areas in the image areas of
distinctive brightness, display information in a graphical form should be included.

The most important property that image object detection algorithms should generally
possess can be defined as the precise localization of the objects to be detected or the contours of
the objects to be measured. This means that it is necessary not only to select an object, but also to
specify its position and dimensions in some sense in the coordinate system of the image (or
scene).

The development of digital image analysis and processing systems necessarily includes the
following steps:
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1. preliminary study of the properties of typical images;

2. analysis of the applicability of familiar methods of image processing in this particular
problem;

3. design of new algorithms;

4. primary software implementation of new algorithms and qualitative verification of their
effectiveness;

5. final software implementation of algorithms.

To fulfill these conditions, the developer must have at hand a ready-made Toolkit of
known and practically useful methods of analysis and image processing, as well as an
appropriate development software application that allows you to quickly implement certain
combinations of algorithms and visualize the results of their work.

Among the existing software tools of this kind, one of the best is the visual software
application LabVIEW with a library of image processing and analysis components IMAQ Vision
of National Instruments (NI) from USA [4].

This software application allows you to create full-fledged virtual instruments, most of the
logic of measuring information processing is implemented on the computer programmatically,
and also allows you to create executable applications. The structure of the program allows you to
implement a data flow model (dataflow model) for data processing, when data "flows™ into the
program through the listed nodes, processed and "flow" from it to the display nodes, write to a
file when transmitted over the network. In this case, threads that are not connected to each other
by common data are processed in parallel. This model is fundamentally different from the
control flow model implemented in most text-based programming languages.

The hardware part of IMAX technology includes image capture modules from almost all
common video sources of analog and digital video cameras of various standards and
configurations. These modules are designed in such a way that most of their functions can be
controlled programmatically, which greatly simplifies the input of images from a wide variety of
video converters. For this reason, with the help of IMAQ we can work with images of any
spectral range (from x-ray to infrared), with different input speeds - from single "pictures™ to tens
of thousands of frames per second, with different depth of digitization (from 8 to 32 bits). IMAQ
interfaces also offer programmable means of synchronizing the video input with other discrete or
analog processes in the system under study or control.

When we look at a two-dimensional image of a three-dimensional scene (in a picture, a
photograph, a monitor screen), it seems to us that there are directly present all those objects that
we could see if we directly observed the same scene in life. Meanwhile, all that is actually given
to us in a two-dimensional image is the visible field, which is only a function of the distribution
of brightness or color on the two-dimensional plane: f (X, y), where x and y are Cartesian
coordinates describing the plane of the image.

As we know, the image on the screen is a discrete "mosaic™ consisting of individual
colored rectangles arranged in a regular rectangular matrix which is assembled into a digital
image. From a mathematical point of view, a digital image is a two-dimensional matrix of I[x,y]
size (DimX x DimY), where x is an integer from 0 to Dim*™, describing the number of the
element in the row of the matrix, y is an integer from 0 to Dim"™ describes the row number of
the matrix in which the element is located. In the simplest case, each pixel I[x,y] has a scalar
integer value proportional to the value of the brightness distribution function f (x,y), at a given
point in the plane.

Consider some common algebraic operations that are performed on digital images as raster
objects (two-dimensional matrices) in General. These are so-called pixel-by-pixel image
comparison operations. Here it is assumed that we have two digital images |,,; and I, of the
same type and the same size DimX x DimY. In this case, we can perform any arithmetic or
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logical operations on the pixels l1,.1[x,y] and l,.2[x,y], respectively, located in the same positions
of these images, which in principle can be performed on two numbers. We can find their sum:

Ima[%,y] —Im1[X.y]+Im2[x.y], for all x — 0..Dim**, y-0..Dim"*;

or difference:

Ima[%,y] —Imi[X.y] - Im2[x,y], for allx — 0..Dim*?, y-0..Dim"*;

or bitwise OR:

Ima[%,y] —Im1[X.y] OR Im2[x,y], for allx — 0..Dim*?, y-0..Dim"*;

and etc. [5]

These algebraic functions are standard and are selected at the initial stage of formation of
image processing stages. For the file processing of the already received image, we will use a
standard file in the VMR format, which contains the classic unpacked structure of the digital
image, represented as a two-dimensional array of pixels, which is preceded by some "header"
(header), containing the dimensions of the array and other service information. Thus, unlike
formats that use compression, downloading a file is in BMP format. We immediately access the
pixels by their coordinates (x,y) and can directly proceed to its processing and analysis.

Given the brightness and geometric components that can change in the images, and we
have expressed a different geometric shape of clouds and variable illumination, it is assumed to
use the technique of separate analysis of the brightness and geometry of the image. This
separation not only facilitates the developer logical analysis of the problem, but also reduces the
"order" of the image as the subject of processing, which in turn saves time and calculations
required to solve the problem of memory.

An important characteristic is the threshold boundary points of the brightness distribution.
For example, when the input function, in addition to the original image and the array of
coordinates of the nodal points of the profile line, also served binarization parameters
(thresholds). "Edge™ is the points at which the luminance profile collected along the specified
line crosses the specified threshold values. The function allows you to determine the coordinates
of the edge points with subpixel accuracy and returns the following values: the number of edge
points found and the array of coordinates of the edge points found. All of this is corrected by the
function IMAQ Edge Tool. The input parameters of this function are the parameters of the local
brightness difference of the boundaries, not the global binarization thresholds.

For example, we can choose the edge points, characterized by a certain difference in
intensity values compared to neighboring points, or edge points with a certain "steepness™ of the
brightness difference. This function also allows you to determine the coordinates of edge points
with sub-pixel accuracy up to 1/12 pixel. At the exit:

1. coordinates of edge points;

2. contrast (differential) intensity values at these points;

3. The polarity of the drop (transition from dark to light, coded "1" from light to dark "-1".

The formation of a segmental separation is necessary to cut off the image of the latitude
coordinates of the cloud, which is not threshold segmentation, and is a scalable geometric
separation or boundary area for the calculation of brightness indicators.

Results

The result of our work should be an automated complex for Express analysis of binary
images, which implements a mathematical model for describing the spatial structure of the
displayed fields with invariant statistical characteristics of brightness differences. As a result, the
fundamental component of the work is a detailed study of the global structural area of
noctilucent cloud as a marker of changes in the polar vortex caused by the climatic trends of our
planet at high latitudes and the interaction of clouds with the structural elements of the earth's
topography.
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Part of the program was implemented in Mathcad, the algorithm was implemented with
only a few mathematical expressions, with the loading of the image in BMP format. At this
stage, it is expected to implement further tasks for the development of our complex presumably
in the NI LabVIEW softwaret.

Conclusion

As we have already noted above, a single mathematical formalism and a single universally
recognized methodology for the development of algorithms in the field of machine vision does
not yet exist, and it is unlikely that they will be developed in the coming decades, as different
areas of research require their improvements in their specialized field.

Based on the above, it is possible to study our field in detail. What makes it possible to use
software image processing at the highest level with the use of weighted rank filters,
morphological selection of features and objects, with the allocation of such detailed
characteristics: sharp peaks and deep troughs of the "image relief", stepped surface breaks, etc.
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KYMIC BYJITTAP OPICTEPIHIH CYPETTEPIH OHAEY YIIIH LABVIEW
BATJAPJIAMAJIAY OPTACBIH KOJIIAHY MYMKIHAIT'T TYPAJIBI

A. A. Conon0BHEK, A. B. /lembsinenxo, /{. B. Anémun

M. Ko3sibaeB ateiagarsl Contycrik Kazakcran MemilekeTTiKk Y HUBEpCUTETI,
[Terpomnasn, Kazakcran
dmitriy_alyoshin@bk.ru, aasolodovnik@mail.ru, demianenkoav@mail.ru

Anoamna. AIM xepcepiKTiK MICCHSACHIH OPBIH/AY Ke31H/e albIHFaH Me30c(hepaHbl KallbIKTHIKTaH
30HITAY HOTWXKeJepl Herizinae Me3ocdepalblk Kymic OYITTapIblH 6piCTepiH eHIeyre apHajFaH
aBTOMATTaH/ABIPBUFaH KEIIeH alTOPUTMIH 331pieyaiH 0omkaMasl Taciai KapacTeipeutansl. NI LabVIEW
mporpaMManiayiblH TpaduKaablk OpTachl HETi3iHIE KemIeHA 93ipjey alTOpHTMiH iCKe achIpyAbIH
OopKamIlbl  KOJIAPBIHBIH Oipi  KepceTinmi. 3epTTesieTiH OOBEKTIHIH CypeTTepiH eHJIeY Ke3iHJe
KOJIJAHBUIATBIH HETIi3T1 cunarramanap OasHaanraH.

Tipek ce30ep: cypeT, opTa, JKapBIKTHIK, TUKCEIh, MACCHUB, (DYHKITHUSI.

O BO3MOKHOCTH IPUMEHEHUSI CPEJBI IPOTPAMMUPOBAHUA LABVIEW
JJI51 OBPABOTKHU U30BPAKEHUU ITOJIEM CEPEBPUCTBIX OBJIAKOB

A. A. CouonoBHHUK, A. B. JlembsiHeHKo0, /. B. Anémun

Cesepo-Kazaxcranckuii rocynapctBeHHblit yuusepcuteT uM. M Ko3bibaesa,
[TerponasnoBsck, Kazaxcran
dmitriy_alyoshin@bk.ru, aasolodovnik@mail.ru, demianenkoav@mail.ru

Annomayua.  PaccmatpuBaeTcs — IpednojiaraeMblii - cmoco®  pa3paOOTKH — anropurMma
ABTOMAaTH3MPOBAaHHOTO KOMIUIEKCa A1 oOpaOoTkM mosiell Me30c(epHbIX cepeOpUCThIX O0JaKoB Ha
OCHOBE pE3yJbTaTOB IUCTAHLHOHHOTO 30HOUPOBAHUS Me30C(Ephl, IMOJYYCHHBIX IPH BBITOJHEHUH
cnytHukoBoi Mmuccun AIM. IlpogemMoHCTpupOBaH OAMH W3 MpPEANOJaraeMbIX IyTeH peann3aluu
aJropuTMa pa3pabOTKH KOMIUIEKCa Ha OCHOBE rpaduyeckoil cpeipl mporpamvuposanus NILabVIEW.
W310keHbl OCHOBHBIE XapaKTEPUCTUKH, HCIIOJIb3yeMble IpU 00paboTKe HM300paKeHHH HCCIIEAyeMOTO
00BEKTA.

Knioueswie cnosa: n3obpaxeHue, cpesia, SpKoCTb, MUKCENIb, MACCUB, (DYHKITHS.
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FTAMP 50.09.45
A. K. Kepees, C. K. Atanos
JI. H. I'ymuiieB atbingarsl Eypasust YITTHIK YHUBEPCHTETI,

Hyp-Cyuiran k., Kazakcran
e-mail: adiljan@mail.ru, atanovS@mail.ru

FUMAPATTAPAA MOBWJIbJI OBBEKTIUIEPAI HABUT'AIMSJIAY N9AAIT'TH
APTTBIPY YINIIH KEHEUTIJITEH KAJIMAH ®UJIbTPIH KOJJAHY

AHoamna. byn Makanana >xaObIK FUMapaTTapla NaialaHyFa apHalFaH HaBUTAMsS >Xyieci
ycoiburad. JKyite INS (vHepuuangpl HaBUTALMSUIBIK JKYHE) NaTYWTiHEH anblHFaH aknapaTthl RSSI
(kaObUIMaHFaH CHUTHAN KYIIIHIH WHAWKAIHUICH) KOPCETKIITepiMeH OipiKTipy >KOIBIMEH MOOWMIBAI
OOBEeKTIHIH OpHANACybIH aHBIKTaiinbl. HaBuramms okyiieci akmapaTThlH €Ki TYpiH KOJJIaHAJbI:
WHEpIHAaIIbl HABUTAMSUIIBIK KYHEIEH albIHATBIH MAJIIMETTEp KhICKa Mep3imMjie NoNipek, OipaK yakbIT
eTe Kareniri ecetinairiMex, an RSSI Herizinae opHanackaH opblHABI Oaranay NO3UIMSUIAYABIH MIEKTEYI
KarenirimeH cumnarraianel. Ocel aepekrepre Kanman QuubTpi KOMOAHBUTYBI CajiapblHAH KYHEHIH
JIOJIJIIT] apTTHIPBUIIBL.

Tipex co30ep. *aObIK FUMapaTTarbl HaBuranus, Kamman ¢uibTpi, KaObUIZaHATHIH CHUTHAJ
JIeHTelliH MHIKausIay, iBeacon, mHepIIHa bl HABUTAIUSUITBIK XKYHE.

Kipicne

CoHFBI )KBULIAPHI 11ITKI HABUTAIHUS MACENIECi 3ePTTEYNIUIep YIIiH 6Te KbI3FBUIBIKTHI 00Ty/Ia,
OUTKEeH1 00BEKTIHIH (KOJIIK KYpaJbIHbIH, POOOTTHIH) OpHAJIACKAH JKEepiH OlTy KeNTereH KOJIAaHy
YILIiH KYHJBI aKnapaT OOJIbIN TaObLIa bl

CoHBIMEH Katap, 1IIKi HaBUTalusAFa KbI3BIFYIIBIIBIK CBIPTKBI OPTa YIIIH 931pJIEeHTeH Keioip
TEXHOJIOTHSUIAp FUMApPATTHIH IIIIHAC TaiJalaHbpUIa aJIMAWTHIHABIFBIHAH KYIICIOAC, MBICAIIBI,
GPS naBuranusichIHBIH A7AIr (>kahaHIBIK MO3ULUANAY KYHeci) xKaOblK FUMapaTTapia TOMEH,
OMTKEHI1 )KepCEePIKTIK CUTHAJIAp ILATHIP, €1€H HeMece KaObIpFaiap Keaeprijiepine OalIaHbICThI
ancipeiini [1,2,3.,4].

GPS TexHonorusacel fumapartapia >KYMbIC ICTEy YIIiH Oedimuene amaabl, Oipak eiey
VaKbITBIH ~ apTTHIPY, JONJIKTI TOMEHIETy, OaFachlHBIH JKOFapblIaybl CHUSKTHI  YJIKEH
niekteynepiaepre ue [4,5,6].

Marepuanaap MeH Tacinaep

1. RSSI kemerimen opHanacyzabl aHbIKTay. byi skymbicTa HaBuranus iBeacon masikrapbiHa
JKOHE JIOKAIM3aIMsIIay TOCUIl TpujaTepanus alroputMine HerizaenreH, o1 RSSI akmapaTeiHbiH
HETI3IHJE €CENTeNreH apaKalbIKTBIKTapAbl KIpic  JIepeKTepi peTiHJae MaijganaHajbl.
Paguocurnannapra Kopiarad opta Keepri TyAbIpybl MyMKIH (paJuOIIBIFbIHIAP, IAFbUIBICYHI) ,
con cebenti RSSI oniciniy OackanapbiHa KaparaHjaa Joiiri TeMeH. OpHajacyiblH KOJIaiibl
JONIITIH KaMTamachl3 eTeTiH kyiheHi any yumiH RSSI nepekrepi INS naruurinin nepexkrepiMeH
OiIpIKTIPUIAL.

2D nekapTThl caHay >Kyieci KapacTeIpbuiblll, oHIa TepT nrf51822 iBeacon Bluetooth
MOJyJ Il TepPTOYPHIII TYpPiHJE OpPHAIACTHIPbUIFAH.
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R1 X1
(x4,y4)

(x1,y1)
Cyper 1- RSSI no3unusinay Herizigaeri apakambIKTHIK

P 0ObekTiCiHIH OpHANACYbIH aHBIKTAY YIIIH Keleciiel Ooymkamuap skacanybl Kaxer [7]:

a) iBeacon (R, ..., ..., Ry) Tipek Ty#inaepi OekiTiares;

b) (xi,yi), I={1, ...,4} KooparHaTaIapBl OCKITUITCH;

C) P xaOblimayIibsl TY#HiHI IepeKTep/i eH a3 JereH/Ie TOpT TipeK TYHiHAepiHeH KaOblImaybl
THIC.

P Tipek HyKTeci MEH HBICAaHBIHBIHAPAKAIIBIKTHIKTHIFBIH RSSI MoHIMEH aHBIKTayFa
6omanpi[7,8,9]:

P(d)=Pg+10n, logio(do/d) Q)

MYH/IaFbI P, — TyiiiHepapaKkambIKThIFbl 0-T'¢ TeH CHUT'HAJ KyaThl,
Po —Tyitinaep doKambIKTHIKTA0OIFaH Ke3/1¢ abIHFaH CUTHAJ KyaThl,
Np - CUTHAJIIBIHTAPATyTYPaKThICHL.
Tenney (1) keneci Typre kearipineni:

P.(d) = ~10n, log,,(d) + A @
d ApaKallbIKThIF bIH Keneci KaTbIHACTAH allyta 60.]'[3.,[[]512
d :10A7Pr/10np (3)

Ka6puinayms! Tyitin P(Xp,Yp) neH Tipek Tyiin Ri(Xi,Yi) apakaisikTeiFs! d; Keneci KaTbiHac
apkbuibl epHekTeneni [10]:

2 2 2
d7 =0 —x,)"+ (Y —Y,) 4)
(4) Tenneyni keneci Typ/e xa3yra 00yabl:
2 2 2 2 2
di =X +X, —2XX, + Y +Y, —2VY, (5)
Enpni (5) Tenaeyni 6acka k 6akpuiay HyKTeciHE KaThICThI KapacThIPCAK:
2 2 2 2 2
de =X; + X, = 2X X, + Y Y =2V, Y, (6)
(6) Teraeynen (5) TeHACYl ancak, KeJaecl KaThIHAC IIBIFAIbI:
2 2 2 2 2 2
di _dk+xk+yk_xi —Yi :Z(Xk_xi)xp+2(yk_yi)yp (7

i=1 >xoHe aitHbIMaIbl MHAEKC k={2,...3} nen KapacTbIpcak, Keneci TeHJIeyep KyHeciH alaMbl3:
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2

206 =%) 2y, =) |r, df —d; +X +Y; =X — ¥
2% %) 2(Y, — Y1) y" =|d7—dZ+X2+y. =X -y2 | (@8
2(X4_X1) 2(y2—y1) P dlz—df‘f‘xf"‘yj_xlz_ylz

P TyiiiniHig (Xp, Yp) KoopauHatanapblH (8) TeHzeynep jKYHECIH HIEHly apKblibl TaOyFa
Oonanpl.

2. RSSI/INS nepexrtepin OipikTipy

RSSI nokanu3anuscbIHBIH KOMETIMEH allbIHFAH TYWIHAEPAIH OpHAIACYBI 91 eMec, ce0ebi
paaroCcHUrHal )aObIK FUMaparTap/a Ke3aeceTiH keibip dhakTopiaapmer Oy3buTybl MyMKiH. RSSI-
aKrapar HeTi31H/Ie aJbIHFaH OPHAJIACY IBIH KaXETTi ASJAIriH any yuriH INS MoayniHiH opHanacy
nepekrepiMen Oipiktipiiemi. byn eki akmapaT ke3i e3apa TOJBIKTHIPATBHIH KacHETTEpPIMEH
cunartaniafpl. INS Kamramachl3 eTeTiH No3uLusulay MeH Oarjapiay KbICKa Mep3iMai
NEPCIEKTHBAA ) OOJIBIN TaObLIaIbl, OipaK aKCeIepOMETP MEH TMPOCKOIHUSUIBIK JaTYUKTEPre
ocep eTeTiH aybITKyJap JCepiHeH KaTeNKTep YakKbhlT ©Te JKMHaKranma Oacraiiasl. INS-ke
Kaparanga, RSSI aknapaTeiH maiifanaHy apKbUIbl €CENTENreH KAIIBIKTBIK Y3aK Mep3iM/Il
MEPCIICKTHBAa MISKTEYNl Kareniri 6ap, Oipak KbpICKa Mep3iMil IMEepCHeKTUBaga IO TOMEH
6oubin TabbLIaABI [11].

2.1 Keneiirinren Kanman pumsTpi.

RSSI sxone INS nepextepin OipikTipy YIIiH HaiizanaHyra 00JaThIH KONTEreH oaicTep Oap.
Hepexrepai OipikTipy amici perinae keHenrinren Kanvan punstpi (EKF) Tagmanran, cede6i Oy
OJIIC CBI3BIKTHI €MEC JKYHere OHai KOJIaHbUTYbl MYMKIH.

TeMeHnne OUCKpPETTI AWHAMHKAIBIK JKYHEeHIH KYHiH Oaranay ymriH KoinaHeuiateiH EKF
KbICKAIIIa CUITaTTaMachkl OepinreH [2]:

X = T (X0, Uy, Wi y)
N (©)
z, =h(x,v)
MyHJarbl X, - KYH BEKTODEI,
U, - Oackapy KyleciHiH Kipici,
W, - mporece nrysl,
Z, - )KYHe€ NIBIFBICHI,
V| - emiey 1Iysbl.
Anroput™m exi KaliTamaHaTelH ¢a3afaH Typajsl: Ooipkay, MyHJa KYHEHIH Kejeci Kyii

OoKaHaIbl )KOHE TY3€Y, MYHJA KYie HIBIFBICBIH/IA AJIBIHFAH OJIIIeyJiep HeTi3iHae OoJnKaHFaH
JKYHEHIH KyHiHe Ty3erynep eHrizineni [13,14].
"bomkay"  da3zaceiHna )A(lz (ampuopn  KyiiiH Oaramay) oxoHe P, (kareHi
KOBapHAHTHOCTLUIIrH O0JDKay) Keleci KaThbIHAcTapiaH ainyra 0onanasl [4]:
% = (%, 0)

- _ T T
Pk - A(PkflA< +Wka71Wk
MYHJArbl, A‘k - f -HBIH, X -K¢ KaTbICThI K00 MaTpuiacsl, Kejeci KaTbIHACIICH aHbIKTaJIaJabl:

of .
A< :5(Xk—1’uklo) (11)

Wk - T -upi W-ke kaTbICTHI 1K00 MaTpPHIIACKI, KeJIeCl KAaTBIHACTICH aHBIKTAJIA b

(10)
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of .
Wk :%(Xk—l'uk’o) (12)

Qk - W, LIybIHBIH KOBapMALMAIIBIK MATPUILIACK, 4 Pk - )KYH€ IIBIFBICHIHAAFEI V|, IIYBIHBIH

KOBAapHALUSIIBIK MaTPHULIACHI.
"Ty3ey" QaszacbiHna XyHeHiH KeHiHri KyHiH Keneci OalimaHbICTapIbl KOJIAaHA OTBHIPHII
ecenreyre 0oJab:

% =f (X +K, (z, —h(X,0)) (13)
mynnarst K, - Kanvana kymi, oi1 keneci KaTbIHACTAPMEH aHBIKTATATIBI:
Ky :Pk_HII(HkF:I.;HII +VkRk_VkT) (14)

Keneiirinren Kanman ¢GpuibTpi anropuT™iHiH IPUHIMIITEP] 2 CypeTTe YChIHBLUIFaH [16].

.\;::_-_H{EIIHE E Bactankel maHaepi

J' Ty3ey

Bonsay 1. KanmaH KyWiH ecentey
1. MyHeHiH kyidin Bonmay K:; = ‘D_H (H‘D_H - VR_V )
¥ = F(3,.14,.0) T ey

Gafanayobl MaHanay
3. KoBapWalKAa KaTenirid #adanay

R =(-K.H)F

2. KoBapWauma kateciH Bonxay

B = *‘i::P::—'_*‘i:*:T - W::Q::—;W::I

Cyper 2 - Keneiirinren Kanman ¢uinbTpiHig anroputmi

2.2 )KylieH1H AMHaMUKAaIbIK MOJENI

XKyiienikkoopiuHaTaJapMeH J>KOHE X, Y OChTEpiHIH OONBIHIAFbl KbUIIAMIBIKTApMEH
AHBIKTAJIAThIH TUHAMUKAIBIK MOJIENBIIH KYH BEKTOPBIH KapacThlpalbiK. JKyleHiH Oip KyiiaeH
eKIHIIICIHE aybICYbI KeJleCl KaTbIHAC apKbLIbl KOPCETTyl MYMKIH:

X (10T 0][x
010T
y _ y (15)
u 0010 |u
Vs 000 1__v_k

Annbiarbl 6enmiMHeH RSSI onici apkbuibl KoopauHATTapsl (X, y) ecenreyre 0oJIaThIHBIH
Gimemis. Ochl ceGenTi (X, y)' WIBIFBIC BEKTOPHI JACN ecenTeiimis. JKyifeHiH MBIFbIC TepeKTepi
KeJiecl KaThIHAC TYPIH/IE OpPHEKTEe/I:

Z, = (16)

ul 10100

k

-
x] [1000]y
u
_V_

k
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(15)kone (16) mUHAMUKAIBIK JKYHEHIH OTY >KOHE 6©JIIIey MaTpullajapblH OHAll aHBIKTayFa
Oonanpr:

10T 0
Ak:OloT I_|:1000 an
0010 “ 10100
0001
MYH/IaFbI, T - mamMasnslK IEpUoOLI.

Keneitrinren Kanman ¢uiabTpiHiH Kyii OypblH aHBIKTaJIFaH JUHAMHUKAJBIK JKYHEHIH KYH
BEKTOPBIHJAFBI KaTenepai Ounnipeni aen ecenrteiimiz. Kanman GuiabTpiHiH TuHAMHUKAChl Keleci
KaThlHACTa KOPIHE/i:

OX OX
oy oy
= 18
ou A ou (18)
_5V_k+1 _5V_k

(18) Tenmeyl nMHaAMUKAIBIK >KYHEHIH KaTemiri »argailblH ampuopu Kajiail Oomkayra
0OO0JIATBIHBIH CANIATTANIBI.

Horu:kesepi

Opnanacyasl aHbIKTay aaroputmi Kocbimma INS natyukrepimen xkabnapiktanran Arduino
Uno MoOuiizi TyiiHiH koHE Mask (OEKITIreH Tipek HYKTecl) peTiHae naiananpuiaTeiH iBeacon
CTALlMOHAPJIBIK TYHiHIH NaijaaHa OTBIPBII, KY3€re aChIPbLIJIBL.

Hapuranums kyiiecin icke acelpy/ia KOJIIAHBLIATBIH TOPT TipeK Hykrenepi - Nrf51822
iBeacon MonyiiHeH jxoHe GaTapesiiaH Typabl.

MobOunpai TyHiH ~ Kelecl amnmapaTThlKk KOMIOHEHTTepAeH typaasl: Arduino Uno
MHUKPOKOHTpOJUIEpiHiH Iuiatackl, IMU Moayni (MHepHMaiabl-eJlIey MOAYNi) KOHE JIWTHii-
MOJIUMEPJIl 2-3JIEMEHTTI Oarapest.

OkcnepuMeHT OapbicbiHia RSSI MoHI MeH KO3FalIMalTBIH TipeK HYKTeJIepiMeH MOOWIIbII
TYHMIH apakamlbIKTBIKTapbl apachblHAArbl OaillaHblc aHBIKTANAbL. by OainaHbicThl Taly YILiH
OenmMeHiH OipHemie opbiHAapbiHaa oprama RSSI monnepi emmenni. Hotmxkenep 1-kecrende
KEJITIPIITEH.

Kecte 1 - RSSlemmeynepi

X_pos(m) Y_pos(m) ApakanibIKThIK RSSI
(M)
1 1 1.41 -51.17
2 2 2.82 -54.97
3 3 4.24 -57.08
4 4 5.65 -58.81
OKCepuMEeHTTIKIepeKTepAinaiiianaHaoThIPHIII, RSSI
MEHapaKaIllbIKThIKaPAChIH IaF bIKeJIeCi0aiTaHbICAaH BIKTAJI/IbI
RSSI (d) = —11.85l0g,,(d) — 48.82 (19)
ConbIMeHKaTap, RSSI MOHIMEHapaKalIbIKThIKapachIHAaFbI0aiIaHbIC 3

cyperTerineiirpadukamer oOeitHeneyre 00ab:
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Cypert 3 - ApakambIKTHIK xoHe RSSIMonaepi apaceiHmarsl OaliIaHbIC

Hepekrepai Oipiktipy anropurmi Matlabsimulink opTtaceinga tekcepinai. Moounai Tyiin
TYPAaKTHI YICYMEH JKa3bIKTBIKTA KO3Falaabl aen ecentelai. OObeKTiHIH KO3FAIBIC KbUIIAMIBIFBI
MEH Karaaiibl keseci nuddepeHnnanabK TeHaeyIep i naianana oTeIphin ecentenei [15]:

u=a, X=V
: . (20)
V=a, y=u
INS-na konmaHpUTIaTBIH —aKcelepoMeTpiiep YIIIH OJIIeyAiH Keleci apaKaThIHAChI
ax_imu = ax + Wacc
KapacThIPBUIIBI: (21)
u=a,
myHzarbl W, - oc’=2 MQ aucnepcusbl JATYUKTIH aK IIYHL.

Conpaii-ak, RSSI kepceTKimTepiHiH KOMETIMEH aHBIKTAJIFaH OpHanacyra(22) TeHneyne
CUMATTAJIFaHall 2 m JUCHepCHsUIbl KOHE HOJIIK opTalla MOHI Oap ak IIy ocep eTeTiHJITH
€CKEepJIiK.

Xrsst = X+ Wegg

Yrsst = Y + Whsg

4-cyperre RSSI xone IMU imki MOZyNbJepiHEH albIHFaH JAEpeKTepal OipiKTipeTiH

Kanman guibtpin icke acbipatbi Simulink 6510k-cxemachl KepceTuIreH.
>

'Y

(22)

1

RE55] GolikHwa opHanacye

L = |—I' Z
’k Kalman L— e <signali> @I
; m Fiter 2% =g
<signal2
1 Rate Transition ) Enable signale> XY Graph

Kalman Filter

WEM GolisHua opHanacysl

Cypert 4 - Matna6/Cumynuak opraceiaaa Kanvan GuinbTpin KoagaHy
Temennaeri S-cyperren RSSI monaepiH faHa maiianaHa OTBIPHIN ICKE aCBIPbUIFaH

JIOKaJIM3alMs aJroOpuTMi TOMEH JQJJIIKKE He; €CENTiK OpPbIH MEH HaKThl OPbIH apachIHAAFbl €H
YJIKEH KaIIbIKTHIK 4 METp/I1 KYpaWThIHABIFbIH Kopyre 001aibl.
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Cypert 5 - Opnanacyzas! anbikrayaa RSSI karemiria Oaranay

OpblHanacyabl aHBIKTAyJbIH YCHIHBUIFAH aNTOPUTMIHIH HOTHXKECIH 6- CypeTTeH Kepyre
Oonanpl. EcenTik mo3unusHbIH Ao7airi eki aknapat ke3in (RSSI xone INS) maiinanany ecebineH
JKOFapbUIaiIbl.

0 i 2 3 1 5 6 7 g 9 10
Cyper 6 - OpHanacy/pl aHBIKTay/la YCHIHBUIFAH JKYHE KaTellirin 0aranay

KopbITbIHABI

KaGpmpganran curnan geHreidi(RSSI)  Heri3inze opHanmacyasl aHBIKTaY -  CBIMCHI3
CCHCOPJIBIK JKeJIlIepae OOBEKTIICPiH OPHBIH aHBIKTAY YIIIH HETI3Ti 9IC OOJBIN TaOBUIAIEI.
Anarina, RSSI Herizinaeri omicTepmin monairi TemeH. byn makanmaga Bluetooth sxone MHC
HETi31HACTI HaBUTAIMs XKyWeciH cunarramabl, Bluetooth kypeutFbuiapbiHa Oip-OipiMeH e3apa
opekerTecy xoHe Oacka Bluetooth KypbUIFBUIApBIHBIH CHUTHAN JEHIEiNIEpiHIH KOPCETKIIITEpiH
naiiianaHy apKpliibl MOOMIIAL TYHIHHIH OpHAJACybIH aHBIKTAy SKCIIEPUMEHTTEPIHIH HOTHXKENepl
ycbIHBULIBL. OpHanacy/pl aHbIKTay IOUIIINH apTThipy YIIiH KeHeWTinren Kanman ¢uibTpi
KOJITAaHBUI/IBL.
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NCITIOJIb3OBAHUE PACHIHUPEHHOI'O ®UJIBTPA KAJIMAHA V1A
HOBBIINEHUA TOYHOCTHU HABUT'AIIUU MOBUWIBHBIX OFBEKTOB B
INHOMEIIEHUH

A. K. Kepees, C. K. Atanos

EBpazuiickuii HarmoHanbHbIM yHUBEepcuTeT uMenu JI. H. I'ymunesa,
r. Hyp-Cynran, Kazaxcran

Annomauyus. B naHHOW cTaTbe WpPEACTaBIIEHA CHCTEMa HABWTAIlMH, NpeJHa3HadYeHHas It
WCIIOJIb30BaHMs B 3aKpBHITHIX NoMemleHusx. Cucrema ompeaenseT MOJ0KEeHHE MOOMIBHOTO O0BEKTa
MyTeM CIUSHIS WHPOPMAIIIH, TOTyIeHHOHW oT natunka INS (MHepruanbHas HaBUTAMOHHAS CHCTEMA) C
mokazaHussMu RSSI (MHIHUKamus CHIIBI MPUHATOTO curHaia). llomokeHwe, omeHMBaecMoe (QHIBTPOM
Kanmana, nMeeT MOBBIMIEHHYIO TOYHOCTB, ITOCKOJIBKY CHCTEMa HaBUTALMM codyeTaeT B ceOe JBa TWma
WHQOpPMAaIMK C JOTIONHUTEIbHBIMH CBOHCTBaMH: cuuThiBaHue u3 INS sBisieTcss KpaTKOBpEeMEHHBIM
TOYHBIM C HEOTPAaHMYEHHOW BO3pacTarolield OmHMOKOHN, a OlleHKa MeCTOMNOJOXeHHs Ha ocHoBe RSSI
XapaKTepU3yeTcsl OTPaHUICHHON OMIMOKON MO3UIIOHUPOBAHUSI.

Knwouesvie cnosa: mnapuranuss B ToMelleHuH, ¢GuiubTp KanMana, wWHAWKAIUS — YpOBHS
MIPUHIMAEMOTO CUTHaNa, iBeacon, mHepIanpHas HaBUTAI[MOHHAS CHCTEMA

USING AN EXTENDED CALMAN FILTER TO IMPROVE THE ACCURACY OF
MOBILE OBJECTS NAVIGATION IN INDOORS

A. K. Kereyey, S. K. Atanov
Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

Annotation. This article presents a navigation system designed for indoor use. The system
determines the position of the mobile object by merging the information received from the INS sensor
(inertial navigation system) with the RSSI readings (indication of the strength of the received signal). The
position estimated by the Kalman filter has increased accuracy because the navigation system combines
two types of information with additional properties: reading from INS is short-term accurate with
unlimited increasing error, and RSSI-based location estimation is characterized by limited positioning
error.

Key words: indoor navigation, Kalman filter, RSSI indication, iBeacon, inertial navigation system
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MPHTHU 3.1.1
A. M. AiiteimoBa, A. b. Kymym6aes, K. I'. AiitbimoB, A. C. 'opoxos,
N. B. bynsimumx

CeBepo-Kazaxcranckuii rocy1apcTBeHHbIA yHUBEpCUTET, [lerponasiosck, Kazaxcran
aitimova_a_1985@mail.ru

NHOOJOTI'NMYECKAA MOJAEJIb I/IH(I)OPMAIII/IOHHO-OBPéBOBATE.JII)HOI71
CPEJbI 1JIs1 ®OPMUPOBAHMUA IT-KOMIIETEHIIUN JETEHW CTAPIIEI'O
JOHKOJIBHOI'O BO3PACTA

Annomauus. B cratbe TPENCTaBICHO NPUMEHEHHE WH(OJIOTHYSCKOTO MOJCIMPOBAHUS TIPH
pa3paboTke MH(POPMAIIMOHHO-00pa30BaTEILHON cpeabl s (opmupoBanus IT-komnereHuuu neten
CTapiuiero JOIIKOJBHOTO BO3pacTa. PacCMOTpeHbI OOBEKTHI, CYOBEKTBI, CBS3U M KOMIIOHEHTHI
UH()OPMAITMOHHOM CHCTEMbI, MOJIETH M MOAXO/IbI K YIIPABICHUIO €€ 0€30MacHOCTHIO.

Kniouesvie cnosa:. wHPOIOTHUECKOS MOJICIHPOBAHKE, IEKTPOHHBIN NETCKUIl cajl, TOIIKOIbHOES
yupexjaeHue o0pa3oBaHHsL.

BBenenue

Kazaxcran HaxoauTcCs Ha Ha4daJlbHOM JTalie IHI/IpOKOMaCHITa6HOFO BHCOPCHUA
WH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIIOTUH B JIEATENbHOCTh  JOUIKOJIBHOTO
obpazoBanus. [logmepxka mporueccoB HHGOpPMATH3ALMK JAETCKUX CaJ0B UM MHHH-IICHTPOB,
JTOCTHKEHHE KAayeCTBEHHO HOBBIX COCTOSHUNH B cdepe oOpa3oBaHus, HH(DOPMALMOHHON
KYJIbTYpBI-ONIPENENseTCS] KaK  CTpaTrernyeckas 3ajada Iepexoja K DICKTPOHHOMY
[TpaButenscTBy. B 3T0i1 cBsA3M 3 dekTuBHOE M KayecTBEHHOE obecriedeHne ObICTPOPACTYIIHUX
HOTpe6HOCTCI\/JI, KaK roCyaapCTBCHHBIX W HETOCYyAapCTBCHHBIX opraHmaum"I, TaK U OTACIIbHBIX
rpaxJaH B JOCTyne K oOpa3oBaTelbHBIM YcCiIyraM M pecypcam cetu HHTepHeT, sBusercs
aKTyaJbHOM 3a7a4ei.

B ycnoBusx wuH(opMaTH3anMM, JUAMPYIOIIME TO3UIHMM  JIIOOOW  JIOIIKOJIBHOM
OpraHu3aIliy, OIPEIENISIOTCS €r0 BO3MOXKHOCTSMHU II0 JOCTYITYy, XPAaHEHWIO M Ka4eCTBEHHOMN
00paboTKe 3JEKTPOHHOM HMH(OpMaIMK Ha OCHOBE HCIOJb30BaHMS HOBBIX MH(OPMALMOHHBIX
TEXHOJIOTH.

AHau3 COBPEMEHHOIO COCTOSIHUS pPa3pabOTOK B JaHHOW o00jacTh moKaszal, 4To
TCOPCTUUCCKHUEC U KOHUCHITYAJIBHBIC OCHOBBI YIPABICHUA W TMPOCKTUPOBAHHA IMOPTAJIOB,
TEXHUYECKHE M TEXHOJIOTUYECKUE NPUHIMIBI WX MPOrpaMMHOM peanu3aluy, HaxoJITcs B
CTaguu IMOCTOAHHOT'O pa3BUTHUA. HCI[OCTaTOLIHO HCcCJIea0BaHbl OCHOBHBIC ACIICKTHI, CBA3aHHBIC C
CO3JIaHMEM €IMHOT0 MH(POPMALIMOHHOTO MPOCTPAHCTBA, a TAKXKE METOABI U MOJIENIN YIPaBJIECHUS
0o0pa3oBaTeNbHBIM IOPTAJOM U €ro O00ECNEeYMBAIOLIUX MOJACUCTEM ISl  YIpPaBIIEHUS
BOCIIUTATEIbHO-00pa30BaTEIbHBIM MPOLIECCOM JIOIIKOJIBHOW OpraHu3aIuH.

B cBm3u ¢ oatumM  pazpabotka HHGOPMAIMOHHO-OOpPA30BATENIBHOW  CpeAbl IS
dopmupoBanuss IT-kommereHuMM  JAeTeil crapuiero JOUIKOJIBHOTO BO3pacTa IMO3BOJUT
ABTOMATHU3UPOBAThL TPyAd BOCIHUTATCIA W IICUXOJOra W BOBPEMs BBIABIATH }IeTefI C
0COOEHHOCTSIMH Pa3BUTHL.

MarepuaJjbl 1 METOABI

[TpoexTupyemast mHGOPMAITMOHHO-00pa30BaTeNIbHASI CPE/Ibl TODKHA aKKYMYJIHPOBATh J10-
CTaTOYHO OOJBIION 00BeM HH(OpPMAIMH, CBA3aHHBIM C MOTOKAMH JTaHHBIX TECTUPOBAHUSI U
SaMe'-IaHI/Iﬁ BOCIIMTATCId W IICHUXO0JIOTa, a TaKXeE XpaHI/ITI) JAaHHBIC O )IOKyMCHTaX,
MYyJIbTUMEANMHBIX (haliax, O MOIB30BATENAX, BOCIUTATENSNX, AETIX B CTPYKTYpe aKTUBHBIX U
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JOCTYIHBIX JTOKYMEHTOB. MH(opmanuoHHas cuctema [IOJKHA HMMETh BO3MOXKHOCTH cOopa,
XpaHEeHHs M OOHOBJIIGHUS MJAaHHBIX, a TaKKEe NPEIOCTABIATh PA3IUYHBIM KATETOPHIM
MIOJIB30BaTENICH OBICTPBIN JOCTYI K TpeOyromeics: nHdopmaruu [1].

WNHpOopMaLMOHHYIO CUCTEMY MOXKHO Pa3/elUTh Ha CIEAYIOIINE TOJICUCTEMBI:

1. PerucrtpanuonHasi moJcUCTeMa, MO3BOJIAIONIAsA UACHTU(PUIIMPOBATH, PETUCTPUPOBATH U
dakrorpaduIecKu COXpPaHITh COOBITHSI CUCTEMbI, 00YCIIaBIMBAOIINE BO3MOXHBIC €€ TIEPEXO/IbI
B HOBOE COCTOSIHHE.

2. Ilogcucrema obecriedeHus: SIEKTPOHHOTO JTOKYMEHTO000pOTa - MO3BOJIAET XPAaHUTh H
nepesaBaTh C MOJITBEPKICHUEM TapaMeTPOB Mepeaayu (1arta-BpeMsi, OTIPaBUTENb, OTy4aTellb)
naHHbIe ciryx0 JIOY.

3. CnpaBouHas nojcucremMa, odecrneynBaronias HHPopMaliei moiabp3oBareneii CHCTEMBI.

4. AnanuTtHueckas mojcucremMa - o0pabdaTeiBaeT GopMaTU30BaHHbIEC TaHHBIC MTOTyYCHHbIE
OT CIIyX0 U MpEeJICTaBIsIeT UX B BUJE BU3YyalbHBIX U (pakTOrpaduueckux oT4eToB [2].

5. CucreMa KOHTpOJIS JOCTYIA K ITaHHBIM.

Jannsle B MHQOpPMAIMOHHOM cHcTeMe JUisi MpUIAHUS UM CBOICTBa IIEIOCTHOCTH C
MO3UIMH KaK CChUIOYHOM, TaK U LEIOCTHOCTU CYLIHOCTEN, CTPYKTYPUPOBAaHbI U OPraHU30BaHbI B
COOTBETCTBUU C MOJIENbIO, KOTOpas aJeKBaTHO OTOOpa)kaeT CBS3U Mexay OOBbeKTaMu,
CyObeKTaMu, UX POJISIMH, aKTyaIbHBIMH B KOHEUHBIE TIPOMEXYTKH BpeMeHH [3].

C momouIpl0 MOJENIH JaHHBIX NPEICTABICHbI OOBEKTHl MPEIMETHOW 00JacTh U CBS3H
MeXIy HUMH. PaccmarpuBaemas mojens HH()OPMAITMOHHOW CHCTEMBI COACPKUT OIMHCAHUS
CyOBEKTOB, OOBEKTOB U poJjieil. B kauecTBe cyOBEKTOB OyIyT paccMaTpUBAThCs MOJIB30BATENN
UHPOPMALIMOHHON CHCTEMBI, KOTOpBIE MPOILIM Npouenypy ayreHTudukanun. OOBEKTHI
WH(}OPMaIIMOHHON CHCTEMBI PUBECHBI B TabmuIe 1.

Ta6ymmmna 1-O0beKThl HHPOPMAIIMOHHON CUCTEMBI

OO0BbeKT Onucanue
I'pynna noka3sareneii, kotopsle pukcupyrorces B [logcucreme
(JIEKTPOHHBIM JETCKUH caJl (buKcaly BBIOJIHEHHS U TIOKa3aTenen
[Toncucrema uxcanun
BBITIOJTHEHMS] U [TOKa3aTesen [locTaBmIMK PU3NUECKUX JAHHBIX
[lannble UlroOble pe3yabTaThl, HOTYYEHHBIE IPU aHAJIM3€E MOKa3aTenei
oOecrieueHrs U opranuzaiuu yueoHoro nporecca mo JJOY
[Tpunoxenune 3aauu, KOTOpPBIE MOTYT NTPe0Opa30BbIBAaTh JTaHHBIE, CO3/1aBast

TEM CaMbIM HOBBIC JJaHHBIC

JloxymeHT JIroOble TOKYMEHTBI, HOPOXKIAECHHbIE BHYTPH
MHGOPMALIMOHHOH cucTeMbl. JIOKyMEHTaMH SBIISIOTCS
[pa3IMYHbIE 3aKII0YEHMSI, PEKOMEH AU U TIp.

KonTtpons noctyma - QyHKIHMS OTKPBITOH CHCTEMBI, OOECHeYMBAIOIIasl TEXHOJOTHIO
0€30I1aCHOCTH, KOTOpasi pa3pellaeT WiIM 3alperiaeT JOCTYN K ONpeAeNEHHbIM THIaM JaHHbIX,
OCHOBaHHYI0O Ha MJIeHTU(UKALUU CyOBEKTa, KOTOPOMY HYXKEH JIOCTYI, M OObEKTa aHHBIX,
ABIIAIOIErOCs LENBIO IOCTYIA.

OCHOBHBIMH ~ MEXaHHW3MAaMHU KOHTPOJS  JIOCTyHa  SBJIAIOTCS  WIACHTUGUKAUUS U
ayTeHTU(UKaLKs, TPUHLIUIBE OOecreueHHusl JOCTyNna K KOMIIOHEHTaM CHCTEMbl Ha OCHOBE
MoJiesIel pa3rpaHUYeHHs JOCTyIA.

CucreMa npu OIpeneaeHuy IpaB JOCTyNa UCIOJIb3YET MOAXO0 YIpPaBICHUs JOCTYIIOM Ha
OCHOBE POJIeH: MpU perucTpanuu MoJb30BaTeNsl aAMUHUCTPATOp Ha3HA4YaeT pPojib; IPU BXOJE B
CUCTEMY YHUKAJIbHBIN JIOTUH MOJIb30BATENSI 3alIUChIBAETCS B CECCHIO U B COOTBETCTBHHM C POJIBIO
eMy MIpUCBanBalOTCsl Ha3HAUECHHbIE Mpasa [4].
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Kaxapiii cyObekT HH()OPMAIMOHHONW CHCTEMBI MOXKET MIPaTh OJHY MM HECKOJBKO POJICH.
Cnucok BO3MOXKHBIX OOBEKTOB MOKET pacHIupsATbes. [losiCHEHHe ATHX pOJeid MPHUBEACHO B
Tabmuue 2.

Tab6ymmia 2-Poim cyobekTOB HHGOOPMAITMOHHONW CHCTEMBI

Ponb Ornucanue
[Tonb30Baresnb JTro0oit M0JIb30BaTENb, MPOIIEAIINI IPOLEYPY
Ay TeHTU(UKAIIH
BocnuTarens, Icuxoor [Tonb30Barenb, UMEIOLIUI CBSI3U C JOKYMEHTaMH, T€CTOBBIMU

0a3zaMu U DJIEKTPOHHBIM JIETCKUM CaJi0M

3asenyiomuii 10Y [lonb30BaTenb, KOTOPBIM MOXKET YIPaBIATH BOCHUTATEISIMU,

MCHUXO0JIOTOM U MHBIMU cityx0amu JIOY

AnmMuHUCTpaTOp OneKTpoHHOrollonb3oBarenb, KOTOPBIM MOXET YHPABIATH DJIEKTPOHHBIM
JIETCKOIO caja [IETCKUM CaJIOM

[IpaBa nonp30Bareneld B MHPOPMALIMOHHOW CUCTEME T10 JIOCTYITY K JaHHBIM OTIPEIENISIOTCS
Ha3HAUYEHHBIMU POJISIMU U CBSI3AMHU THUIA «CyOBbEKT-00beKkT». CiieayeT oOpaTuTh BHUMaHUE, YTO
HAa3HA4YCHHBIC pOJIM WIM CBA3M HMMEKT JKECTKHE BpPEMEHHBIC paMKH, HalpuMep, poJib
BOCIIMTATENS HA3HAYAETCS [10JIB30BATEII0 Ha ONPENEICHHBI BPEMEHHON IPOMEXKYTOK, 10 TAKON
K€ CXEME€ HA3HA4yaloTCs CBA3M MEKJy HA3HAYCHHBIMH POJISMHU, HAIpUMEp, MEKIY POJISMHU
«3apenyromuii [JOY-Bocniurarensy.

Kpome ynoMsHyThIX CBsi3el THUIA «CYOBEKT-POJIbY» U «POJIb-POJIbY» MOJENb MPEIIoIaract
HaJIN4YMe CBA3EH «posib-00BEKT», HApUMEp, CBSI3U «BOCIUTATEIb-3JIEKTPOHHBIA JETCKUM caay
WIM «BOCHUTATENb-IOKYMEHT», a TaKXKe CBSA3M «OOBEKT-OOBEKT», HallpUMeEp, CBSI3U THUIIA
«DNEeKTPOHHBIN NEeTCKU caji- moacucTeMa (PUKCAIUK BBITIOJIHEHUS U [TOKa3aTese».

B cootBercTBUM C ONUCAaHHOW MOJENBIO JOCTYH K JI@aHHBIM (pe3yjbTaTaM H3MEpEHHil),
HaIpuMep, BOCIIUTATENIS JOJDKEH YUUTHIBATD:

CBsi3aHHBIE C BOCIIMUTATEIEM 3JIEMEHTHI DJIEKTPOHHOTO JETCKOrO cajJia B pacCMaTpHUBAEMBbIi
UHTEpBaJ BPEMEHU

CsizaHHass ¢ OJEKTPOHHBIM JETCKHUM CaJoM TMojcucTeMa (UKCALUU BBINOJIHEHUS
IoKa3aTesen

[TopoxieHHBIE MOJACUCTEMOM  (PUKCAlMM  BBIIOJHEHMS [OKa3zaTeled oOT4yeThl 3a
paccMaTpUBaEeMbIil BpDEMEHHON MHTEPBAJL.

AHaJOTMYHO peanu3yercs AOCTYyNl U K JIpyruM oObektam. Ilpu moctyme K JaHHBIM
JeMCTBYIOT MTpaBuia, NpuBeJeHHble B Tabnuue 3.

Taomuua 3-Poau 1 nosrHOMOYMS

Poib Omucanue
[MTonw30BaTenn Hukakux npaB He nMeeT.
Bocnourarens MoskeT mpocMaTpuBaTh TOJBKO OOBEKTHI, CBSI3aHHBIC C

IHUM, B IICPCKPBIBAIOIIUXCA BPECMCHHBIX HHTCpPBAaJIaX.

3asenytommii JJOY MoxeT npocMaTpUBaTh TOJIBKO OOBEKTHI, CBSI3aHHBIE CO
BCEMHM BOCIHTATEISIMA, B IIEPEKPBIBAIOIINXCA BPEMEHHBIX
nHTEepBanax. MoXeT Ha3HayaTh BOCIIUTATENICH.

AIMUHUCTpATOP MoskeT mpocMaTpuBaTh Bce 00bEKTh. MOXKeT Ha3HA4aTh
DIIEKTPOHHOTO IETCKOI0 cazia kputepun B [loacucreme  ¢uKcalMy — BBIOJHEHUS U
nmokaszaresnel i1 DJIeKTPOHHOIO JETCKOro caja.
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AHnanuTHueckass IoOAcUCTeMa - o00paOaTbhlBaeT JaHHbIC IIOJyYEHHbIE OT JpPYrux
KOMITOHEHTOB MH()OPMAIIMIOHHON CHCTEMBI U MPEJICTABISET UX B BHJIE TPa(UKOB.

PesyabTaTsl U 00cyKIeHHE

Pa3zpabarbiBaemas uHbopMannoHHO-oOpa3zoBaTenbHas cpena st dopmupoBanus [T-
KOMIIETCHIIMH BBITTOJHSAET (DYHKIHUIO OPTaHU3AINY aHATUTHYECKON OTYETHOCTH TIO MOTYICHHBIM
TaHHbIM. B 3amaum mHXeHepa-aHATIMTUKA BXOAMT NMPEoOpa3oBaHHE JAaHHBIX B KAU€CTBEHHYIO
UHPOPMALIMIO U 3HAHUS, HCIOJIb3YeMbIE B YIPAaBICHUH, ITyTEM ONpEACTCHHS IOKazaTeled u
CO3JaHUsI MHTEPAKTUBHBIX OTUETOB. MHTEpaKTHBHBIE OTYETHI MOIYT COAEpP)KAaTh JAHHBIE W3
OJIHOM CHCTEMBbl WJIM W3 HECKOJIbKMX, B 3aBUCHMOCTH OT TpeOOBaHMI K JaHHBIM U BHUJA
MPOBOJUMOr0 aHaiu3a [S].

Jlist peanuzanuy aHATUTHIECKUX OTYETOB B pazpadbareiBaemoii AVIC ucmonb3yrores:

- ['ucrorpammbl pa3BepThIBaHUs, KOTOPbIE IPU BHIOOpPE OIMpeIeIeHHbIX MO3UIHI (IIeTY0K
10 CTOJIOIY) pa3/eisioT JNaHHBIE, COOTBETCTBYIOIINE TOJIBKO BHIOPAHHBIM IapameTpaM, U, MpU
HEOOXOJUMOCTH, YKa3bIBAIOT MPEICTABICHHYIO HHGPOpPMAIMIO, TEepexois Ha CIeAYIOLUil
YPOBEHb J€TaIN3aluu.

- Kpyrosele nuarpaMMbl - MO3BOJISIIOT BHU3YalM3UPOBATh O0bEM aHAIM3HPYEMON YacTH
uHpopmainuu oT obiiero. B nHTEpaKTUBHBIX OTYETAaX OH TAKXKE€ MOXET BBICTYNATh B KA4€CTBE
bunbTpa AN aHaNM3a, KOTOPBIA paboTaeT MpH yKa3aHUU Ha BRIOPAHHBIN CETMEHT.

- MHIuKaTophl AMHAMUKH POCTA/CHIDKEHUS, a TaKKe KapThl ¢ KOHTPOJIHHBIM HOMEPOM,
MO3BOJIAIOT YBUIETh UTOTOBYIO UMY A aHAIHM3A M MPUHATUS pelieHus. XOpouio MOoAX0IUT
JUIst 0011Iel aHenu oOIIMX JaHHBIX pa3paboTKH.

- I'paduku - MO3BOJIAIOT BU3YAIbHO OTCJIEKUBATH TMHAMUKY U3MEHEHHUI B TOM UM WHOM
HaIpaBJIEHUU aHaln3a HH(POpMaLUU.

- NHTepakTuBHBIE TaOMUIBI — pealn30BaHbl C BO3MOKHOCTHIO TMOMCKA MO MONI0 B 0ase
JAHHBIX, a TAK)KE TaOJIHIIBI TTO3BOJISIIOT COPTUPOBATH JAHHBIE 110 BEIOPAHHOM CTPOKE.

[Tpu SKcIUTyaTaliid CHUCTEMBI B pEalbHOM PEKHMME BO3MOXKHO BBIOpPATh ONTHMATBHBIN
BapUaHT OTOOPa)KCHMS JaHHBIX [2].

BriBoabI

Takum oOpa3am, Ha OCHOBAHMHU BBIIIEU3JIOKEHHOT0, MOKHO CJ/I€JIaTh BBIBOJ, YTO HAIIH
JIETCKHME CaJbl U MUHU-LIEHTPBl HYXKIAIOTCA B KAYECTBEHHOM U €JUHOM IOJXOJAE K BHEIPECHUIO
CHUCTEMBI MTHANKATOPOB I10 OTCIICKUBAHUIO PA3BUTHS YMEHUN U HABBIKOB Y JE€TEU B JTOLUIKOJIBHBIX
OpraHu3alsx, a TakKXkKe INPOBEIEHUI0  KAueCTBEHHOM  JMAarHOCTHKH  (CTapTOBBIM,
IIPOMEKYTOUHBIM U UTOTOBBIM KOHTPOJIb) [0 YCBOEHHUIO cojiepkaHusl THUIIOBOM IpOorpaMMel, T1ae
MO>KHO BBISIBUTH YPOBEHb JI€T€H BO BCEX IETCKUX CalaxXx U MUHU-LEHTpPaX OJHOBPEMEHHO U
IUIAHOMEPHO, MCIIONb3Yysd €AWHBIA MaTepuas, OTOOpaHHBIM Ui KaXKIOro BO3pacTa C Y4eTOM
BO3PACTHBIX OCOOEHHOCTEH M MPOrpaMMHOTO COJAEpXaHUS IS KaXA0H BO3PACTHOW TPYIHIIbI
JeTe JIOIIKOJIBHOTO BO3pacTa, C HCIOJb30BAaHUEM IICHMXOJIOrO-MEAarornyeckux OcoOeHHOM
JeTed, KpacO4YHOCTb, Cc coOmoJeHre BceX HOpPM TIpaduyeckoro H300pakeHus, cC
WCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTMH M AaKTUBHBIM BHEJPEHUEM KOMIIBIOTEPHBIX
TexHoNorui. [lng Toro dYroObl cHCTEMAaTH3MPOBATh HAll MPOIECC, HEOOXOIUMO CHenaTh
NOIpOOHBIN aHANIN3 33/1a4 OCTABJICHHBIX MEPE JOUIKOIbHBIMU OPTaHU3AUSIMH.
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INFOLOGICAL MODEL OF INFORMATION-EDUCATIONAL ENVIRONMENT
FOR FORMING IT-COMPETENCE OF CHILDREN OF PRESCHOOL AGE

Aitymova A. M., Kushumbayev A. B., Aitymov J. G., Bunyashin 1., Gorohov A.

North Kazakhstan State University, Petropavlovsk, Kazakhstan
aitimova_a_1985@mail.ru

Annotation. The article presents the use of infological modeling in the development of information
and educational environment for the formation of IT competence of children of preschool age. The
objects, subjects, relationships and components of the information system, models and approaches to
managing its security are considered.

Key words: infological modeling, electronic kindergarten, preschool educational institution.

MEKTEI )KACBIHA JJEWTHI'T BAJIAJIAPJBIH IT KY3BIPETTLIITTH
KAJIBIIITACTBIPYT A BATBITTAJI'AH AKITAPATTBIK BIJIIM BEPY
OPTACBIHBIH NTHIOJIOTI'UAJBIK MOJEJIT

AiiteiMoBa A. M., Kymym6aeB A. b., AiiteimoB K. I'., l'opoxos A. C., bynsimiun U. B.

Conrycrik Kazakcran memiekerTik yauBepcuteTi, [lerponasn k., Kazakcran
aitimova_a_1895@mail.ru

Annomayus. Makanana WHQOJIOTHIIBIK MOJACIBACY I KOJIJIaHyJla KaJIbINTACTRIPY YIIiH
aKmaparTelK OiniM Oepy OpTachIHBIH 93ipiiey Ke3iHAe MEKTelKe JEHiHT1 epecek JKacTaprbl OanamapablH
Ky3bIpeTiniri  ychiHbUFaH., OOBKTUIEp CyObeKTUIep, OaillaHBIC JKOHE aKMapaTThIK JKYHEHIH
KOMITOHEHTTEpP1 OHBI OacKapyIbIH MOJEIbAEPi MEH TaCIIepi Kapanabl.

Tipex ce30ep: MHQONOTHIBIK MOJENBICY, 3JIEKTPOHABI Oanmabakina, MEKTenKe MediHri Oimim
MeKeMeci.
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C. K. Hoican6aeBa’, K. K. KoiimunioaeBa', E. C. Ym0eToB!

«Fymap6exk JloykeeB aTbiHIaFbl AJIMAThl YHEPTETHKA JKOHE OaillaHBIC YHUBEPCUTETI»
KOMMEPIISUIBIK €MeC aKIIMOHEPIIiK KoFaMbl, AnMartsl K., Kazakcran
nysanbaeva_sk@mail.ru

SIO./NIFE(D)/TA JKOHE SI1O,/NIFE(D)/RU JKYKA MATHUTTI ITEHKAJIAPJIBI
AJTY JKOHE KOJIIAHY

AHnoamna. byn >XyMbIcTa €CTE€ CaKTay KYPBUIFBICBIHBIH MAarHUTTI OIECPATHBTI KyleciHe
Tycinikreme Oepinmi. Omneparmpri kyiie peringe  SiO2/NiFe(d)/Ta »xome SiO2/NiFe(d)/Ru sxyka
HAHOKOMITO3UTTI TUICHKAJIAPbIH MarHUTIK KacUETTepi KapacCThIPBUIBIT, OJIAPJBIH KEACHT ©CTe CaKTay
KYPBUIFBIIAFbI AaTHIH OPHBI MEH 3€pPTTEY HOTHIKEIEepl KENTipii.

Tipex ce30ep: MarHUTTI HAHOKOMIIO3UTTI MaTepUaN, MKYKa IUJICHKA, THCTEPE3UC TY3aFhl,

(beppoMarHeTUKTeri JOMEHAEP.

Kyka MarHuTTIK KaOBIKIIAIAPIbIH KPUCTAIIBIK KYPBUIBIMBI MEH KAaCHETTEPiH 3epTTeyre
KOITereH cTarbsuiap, MoHorpadwusuiap Oap [1-3]. byn deppomarHutTik KaObIKIIagapablH
(GU3UKaNBIK KACHETTEPiH 3ePTT€y MAarHUTTIK KYObUIbICTap (DM3MKACHIHIAFHI ipresi Macenenepai
nienryMeH, ¢peppoMarHeTu3M TEOPUSCHIHBIH JaMybIMeH OaiinanbicThl. KaObIKIIanapasl 3epTrey,
(deppoMarHeTUKTEPAIH MAarHUTTIK KACHUETTEpi Kabl irepi jkoHE KYHJBI aKmapaTThl aiyFa,
MarHeTu3M caJlaChIHJarbl OipHelie mocenenep OOWbIHINA OLTIMIMIZAI TEPEHIETYre MYMKIHAIK
amazpl.  Mpicanbl, JKyKa KaOBIKIIATapAbl 3€pTTEY MAarHeTHKTEPAIH aHU30TPOIHUSCHIHBIH
(bu3MKaNBIK CUNATBIH TYCIHIIPIM, jkKaHA KYOBUIBICTAp/bl 3epTTEY YIIIH TYpJi MarHUTHU3ALMSIIAY
IpOIECTEPiH aHBIKTayFa MYMKIHZIT1 Oapi. bynm KyObuibicTap - YIKEH MAarHUTTIK Kelepri o3iHe
Hazap ayJapajbpl, ajl COHFBl KbUIAApAa KOINTEreH 3epTTey JKYMBICTapbl OOJIBI.
MUKpPOAIIEKTPOHHUKA/IA KOHE KOMITBIOTEPIIIK TEXHOJIOTUSAA TIPAKTHKAIBIK KOJIJJAaHY TYPFHICHIHAH
Ja JKyKa (eppoMarHuTTIK KaObIKIIamapibl (U3MKAJIBIK KACHETTEPIH 3€pTTeYy  ©3€KTi.
KaObIkmanapapl KOJJaHyABIH €H HET131, OJIapJsl xaabl KypbUtFbuiapbiaaars!l (JKK) aknapartsl
’Ka3zy MEH cakTayFa apHaJfaH MarHUTTIK opTa Oonaabl. MarHuTTi KaOBIKIIanapablH
MaHBI3/IbICBI—OJIap/Ibl KOJIJIAaHY aKMaparThl a3y MEH >KaJbl KYpPbUIFbLJIAPbIHBIH OHIMIUTITIHIH
THIFBI3ABIFBIH KoOeiiTeni (JKK). An akmapaTTsl )ka3y MeH KaJIbl KYPBUIFbUIAPBIHBIH OHIMIUTITIHIH
TBIFBI3JIBIFBIH APTTHIPY JKOFAPhl TEXHOJOTHSAJIANAFBl aTall aiTcak, KOCMACTBIK TEXHHUKA, MAIIHA
Kacay TEXHUKACHI, KbUTYTEXHUKACBIHAAFbl KOHBIPFbUIAP/BbIH KYMbIC ©HIMIUIITIH apTThIpYyFa
MYMKIHIIK Oepeni. AKMNapaTThIK OIpJIIKTEpJl CaKTayAblH TOMEH KyHbl €cTe cakray
KOH/IBIPFBIHBIH aKIapaTThIH TOJBIK JKOHE Y3aK KaJMblH/Aa CaKTaTybIH, a3 YaKbITTa KOJ KETKi3y/l,
a3y KbUIJAMIbIFbIHBIH YJIFailyblHa KeMeK eTyl Tuic. JKorapbl HOTHIKEre KOJ JKeTKI3y YIIiH
KaOBbIKIIaap KOHCTPYKLUSUIBIK >KOHE MAarHUTTIK CUMAaTTamMajap/blH >KaKChl JKUBIHTBIFbIHA He
0omybl ocep ereni. MyH/all MarHeTUK KaOBbIKIIANApAbl MAarHUTTI KACUETTEPIH KaJIbIITACTHIPY
MEXaHU3MIH 3epTTeyMEH FaHa anyra Oonanwl. [ucmepesuc Kucviebl MAarHETUKTI MarHUTTEY
NPOIIECIHIH epeKIIeiri 0ombIn Tabbutaapl. MarHuTTIK KaObIKIIagapabsl MarHutteyain B (Bo)
TOYeNJUTIK KUCBIFBl KYpJENi TYPAETi TY3aKTaH TYpajabl, OHbl THCTEPE3UC KHUCHIFbI OOJIBII
ecenrteneai (1 cyper). Anramikplja MarHeTUK KaHbIFyFa JAeliH marHutTenenal (1 Hykre, cyper),
COHaH KeliH epic kepHeyniriHiy (H) a3aiobl HOTH)KECIHE MAarHUTTUK KacUeTi Koubuiafsl, 1-2

N
CoI3bIFRI, 1-0 chI3BIFBIHAH XKOFaphl opHanackan. H=0 ( B =0) Gonranma, J Heire TeH eMec, SFHU
MarHUTTeNHy Kanaael TypakThl MarHUTTEpP/ll jKacayFaalJIbIK MAaTHUTTENIHYIHIH Jg.s0ap OO0yl
MYMKIHIIK Oepei. Erep epicti H xkapama-kapcel OarpiTTa NaiianaHcaKk MarHETHKTI
Maraurcizaenaipeni.byn kepueynik HcKo3pUMTUBTIK Kyl jemn araianbl. ComaH KapaMa-Kapchl
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OarpITTaFrbl OPICTI apTTHIpFaHa, (heppoMarHeTUK KaiTagan MarHutTeneni (3-4 chI3bIFbl) KaHe 4
HYKTE KaHbIFyFa coilikec kenenmi, myHna H=-H.. Marnerukri marnurciznenaipyre (4-5-6
CBI3BIFBI) )KOHE KalWTaJaH KaHBIFyFa JIeiiH MaruutTenei (6-1 ChI3bIFbI).

1 cyper — ['ucrepesuc ChI3bIFbI

byn cBI3BIK - cucmepesuc covizbiebt Aen atanaabl (ocblHAal Ty3ak J-H aumarpammachb
OOWBIHIIA Jla QIBIHATBI).  Jxan (HE Byan), HoKOHEL, IIaMAIapbl MAarHETHKTIH HEri3ri
cunartamaiapel. Erep H.ynkeH mama 0oJica, MarHeTHK KaTThl Jem aramnajsl. KarTel
MarHeTUKTEepAIH TYy3akFbl KeH. Erep H.a3 mama 0ojca, MarHeTHMK — >KyMcak (THCTEepe3uc
CBI3BIFBI €HCI3) 0O0JIaIbI.

KospuuTHBTIK KYIITIH IIaMachblHa OINEPAaTHUBTI €CTe CaKTay >Kaibl KypaJlblHa TAyemai
Oomagpl ocep eTelli, erep KOIPLIUTHUBTI KYIITIH I[IaMachl a3aica, €CTe CaKTay KypajbIHbIH
MYMKIHIIUTIN  JKOFapbutaiiibl.  bBysm  KyOBUTBICTBI  peppoMarHeTUKTEpAeri  TOMEHICpAiH
OarmapnaHyra TOyeNnIini eKeHiH Kopyre Oomnaabl. [lomenmep MarHetukTte Oeiibepexer
OpHaacajpl, erep ChIPTKBI MarHUT Opici KOK Oosca. JloMeHmepIiH OarbIThl CHIPTKBI MarHUT
epici OarbITBIMEH Oar/apiiaHyFa YMTBUIAbI, €rep ChIPTKbI Maruut Ooica (2-cyper). MarHeTukTi
MarHuTCI3ACHIIprene JOMEHAEpAiH OarbIThl perci3ieHeni. MarHuTTiK jKyKa KaObIKIIamapra
TYCKEH aKIaparTap/ibl OHICYre XKoHE caKTayra 00Jalibl, erep aifHbIMallbl MATHUT ©Pici 9cepiHCH
JIOMEHCP/IIH OarbIThIH ©3repTcek [4,5].

_P—P--..___*

/...___‘—r . R
) - -
/44_—"*”Q = =

- =

F 9

2 cypet — MarHuTTik JOMEHIIH KepiHici

XKyka wMarautti KaObikmansl SiO,/NiFe(d)/Ta sxone SiOy/NiFe(d)/Ru marepuangap
MarHeTpOH/bI TO3aHJAHIBIPY OJICIMEH aiblHFaH. MarepuangapablH cXeMachl 3 CcyperTe

kenripinreH[5-6].
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NiFe (dnm), (d=17.10) NiFe (dnm). (d=4.7.10)

3 cypet —SiO,/NiFe(d)/Ta sxone SiO,/NiFe(d)/RuU sxyka MarHUTTi KaOBIKIIIAHBIH CXEMaChl

Marnutti Kaobikmansl SiO2/NiFe(d)/Ta sxone SiO2/NiFe(d)/Ru matepuanaapabiH TOMEHT1
KabaTbl kpeMHH nuokcuaiHeH (Si0;) xoHe OeTiHe To3aHJIaHABIPBUIFAH MAarHUTTI JKyKa Kabat
NiFe 6ap. NiFe kabarer d= 4 ,7, 10 ™M Kypaiinsl. betin xopraymsl perigae Ta xone Ru —
KabaTTapbIMEH TO3aHJIAHIBIPBULIBI.  AJbIHFaH kykKa MarHutTi  SiO»/NiFe(d)/Ta xone
SiO,/NiFe(d)/Ru kaObIKImamap peHTreHKYPBUIBIMABIK Tajlnay OMiCIMEH 3epTTelill, HOTHXeCi.4

cyperte kepcerinren[5-6].

1000 = z
t=10am g =10 nm H
—1t= 7nm 7 —t= 7 am 7
800 == $nm 1= 4 nm
e ] =
- £ & 2
Seof 3 e S (4
5 = - =
) -~ -
- - ] -
7 - = o
S 400} 8% St = T
4 i < = & |
= iz 5 B
200 .')'
o A A A M

30 40 50 60 70 80
26(Degree) 20(Degree)

4 cypetr— SiO,/NiFe(d)/Ta xone SiO,/NiFe(d)/Ru »xyka MarHuTTi KaOBIKIIABI
PEHTIeHKYPBUIBIMJIBIK Tanaaybl(XRD).

Anpiaran  kyka wmarHutTi  SiOy/NiFe(d)/Ta sxone SiO2/NiFe(d)/Ru kaObIKIIaHbIH

MarHUTTIK KaCHETiH 3epTTEUTIH BUOpaIMsJIAHATBIH YJIT1 OHICIMEH THUCTEPE3UC KHUCHIFBI 5-7
cypertepne kenripinreH. NiFe skyka MarHuTTi KaOBIKIIAHBIH KATBIHABIFBI 4HM (5 cyper).
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NiFe MaruuTTi %KyKa KaObIKIIIaHBIH KaJbIHIBIFB 7 HM, 6 cypeTTe KopceTiareH[5-6].
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7 cypet — I'mcrepesuc coi3birbl Si0; / NiFe (d=10aM)Ta xone SiO , / NiFe / Ru ymin

Marnutti NiFe wMarHuTTi JXyKa KaOBIKIIaHBIH KaJIbIHABIFEI 10 HM 7 cyperTe
kepceTiren[5-6].

KOpBITBIHIBI: TUCTEPE3UC CHI3BIFBIHAH KOIPUHUTUBTI Kyl OeTki Kabatr Ta OonraHmarbira
KaparaHaa OeTki KaGarbl Ru OosiFaHjarbl a3 eKEHIIT1 CypeTTepAeH KepiHe/l, SFHU
SiOy/NiFe/Ta xone SiO »/NiFe/Ru jkyka MarHuTTi KaObIKIIAIAPIbIH MATHUTTI OMEPATHUBTI JKaIbl
peTiHe )KyKa MarHUTTI KaObIKImaHbIH OeTiHe Ta Kopraymibl KaOaThlHa KaparaHaa Ru kaOateiH
KOJIJJTAaHCAK, JKa/IbIHBIH €CTE CaKTay KaOileTi MeH YKYMBIC jKacay >KbUIIaMIBIFBIHBIH apTTHIPYbIHA
YKaKChl MYMKIHIIIUTIK TY/IBIPAJIbI.
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MNOJYYEHUE U UCITOJb30BAHUE TOHKHUX S10,/NIFE(D)/TA U
S10,/NIFE(D)/RU MATHUTHBIX IIVIEHOK

C. K. HruicanbaeBa, E. C. YmoertoB, 7K. K. Koiimnpi0aeBa

Hexommepueckoe akimoHepHOe 001IeCTBO «AJIMAaTUHCKUN YHUBEPCUTET SHEPTETUKU U CBSI3U
umenu ['ymapb6eka [laykeeBay, r. Anmarsl, Kazaxcran

Annomauun. B nanHOl paboTe yKa30HBI CHCTEMBI MAarHUTHOM OIEPATHBHOM MaMsTH, KOTOpas
0oObECHAET NPUHI 3alOMHHAIOLIETO YCTPOWCTBAa. B KauecTBe HakomuTesns OBUIM HCIIOJIB30BAHBI
marepuaibl SiO,/NiFe(d)/Ta u SiO,/NiFe(d)/Ru, cocTosmmx #u3 TOHKMX MAarHUTHBIX IUTEHOK. [lo
pe3yabTaTOM BBIEBJICHO UX POJIb B HCCIEA0BaHUE ONEPATUBHBIX 3alIOMUHAIOIINX YCTPOMCTBAX.

Knwouesvie cnosa. TOHKOIUIGHOYHBIM MAarHUTHBIA MAaTEpUANLJIMHUS THCTEPE3nca, IOMEHbBI B
MarHeTukax.

RECEIVING AND USINGTHE THIN SiO,/NIFE(D)/TA AND Si10O,/NIFg(D)/RU
MAGNETIC FILMS

S. K. Nysanbaeva, E. S. Umbetov, Zh. K. Koyshybayeva

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power engineering
and Telecommunications”, Almaty, Kazakhstan

Abstract. In the proposed work, the concepts of the storage device of the magnetic operating
system are given. As an operational system, the magnetic properties of thin nanocomposite films of SiO2
/ NiFe (d) / Ta and SiO2 / NiFe (d) / Ru are considered. Research results and their role in random access
memory devices are given.

Key words: nanocomposite magnetic material thin film memory, the memory hysteresis loop, the
domains of ferromagnets.
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MPHTHU 81.93.29

W CHOJIb30BAHUE WEBASSEMBLY JIJISI KPUIITOI PA®UYECKOM 3AIIATHI
NHOOPMAILIUA B MYJIIBbTUIIVIAT®@OPMEHHBIX CUCTEMAX

M. M. MafaoMl, . 1. TaHaHOBal, K. Toxnaes’

KasHY umenu anp-®apabu, Anmarsl, Kazaxcran
magzomxzn@gmail.com, tananova.dana@gmail.com, kairattokpaev@gmail.com

Annomayusa. B craTbe paccMaTpHBaeTCs NPUMEHEHHE KpHUNTorpadguyeckoll 3amuTel B BeO
mwiaropmax ¢ ucrosb3oBaHueM TexHosorun WebAssembly. [IpuBeneH 0030p JaHHOW TEXHOJIOTUH U
MpUMep MCTOIB30BaHMs peanm3anuu anroputMa RSA mns WebAssembly Ha ocHoBe 6mbnmmorexkn wasm-
rsa. Paccmortpero cosmanne wmoayins WASM. WebAssembly wumeer O6osbioii moTeHIMan s
NPEOJOJICHNST MPONACTH MEKAY KIMCHTCKUMU U CEPBEPHBIMH KOMIIOHEHTaMH BEO-IIPUIIOKCHUH, YTO
O0COOCHHO Ba)XHO B MYJBTHIUIATOPMEHHBIX CHUCTEMax B OIOXY, KOTrJa IIUPOKO MPUMEHSIOTCS
MHKPOCEPBHCHI, PacIpe/eNICHHbIC BBIYNCICHUS U OTKPBIThIC BeO-cTaHaapThl. [IpakTidyeckas 3HauMMOCTh
pearMzaniii  TMOAOOHBIX KpUOTOrpaduUvecKux anropuTMoB Ha WebAssembly 3akimouaercs B
COBMECTUMOCTU CO3JaHHBIX CpCIACTB B MyHbTI/IHHaT(i)OpMeHHI)IX I/IH(bOpMa]_[I/IOHHBIX CUCTEMAX U
BO3MOKHOCTH HCIIOJIB30BaHUS YK€ CYNIECTBYIOIINX W MPOBEPEHHBIX pealn3aluii KpUITO-NIPUMHUTHBOB
Ha C, C++.

Knwouesnie cnosa: \WebAssembly, maccuB-0ydep, RSA, mynbrumnatdhopMeHHbIE CUCTEMBI,
RSA JSON Web Signatures.

BBenenue

CoBpeMeHHBIE  BEO-TIPMIIOKEHUSI  HMCIOJB3YIOT — pasinyHble  Kpunrorpaduyeckue
KOHCTPYKLMU ¥ MPOTOKOJBI JUIS 3aIUThl KOH(MUACHIUAIBHBIX IOJIb30BAaTEIbCKUX TAHHBIX OT
IIMPOKOTO CIIEKTpa arak. B OoJbIIMHCTBE CiIydyaeB MPUIOKEHHS MOTYT IojlaraTbcsi Ha
CTaHJapTHBIE BCTPOCHHbIE MeXaHW3Mbl. [Ipu 3TOM Bce Oousblie WHPOPMAIMOHHBIX CHCTEM,
KOMITIOHEHTbI KOTODBIX, MpeJHa3HaueHHbIEe JUIs pa0dOThl BHYTPU KIMEHTCKUX BeO Opay3epos,
CEpPBEPHBIX CUCTEM U JIPYTHX MYJIbTHILUIATPOPMEHHBIX BEO-CHCTEM, YBEIUUUBAIOT MOTPEOHOCTD
B KPUNTOTpapUIECKUX MPUMHUTHBAX, KOTOPBIE MOTYT UCIIOIB30BATHCS HA CTOPOHE KIIMEHTA.

K coxanenuto, Oe3omacHas peanu3anus KPUNTOTPAPHUECKUX MPUMUTHBOB Ha S3BIKAX
BBICOKOTO YPOBHS Upe3BBIYAHO cliokHAa. Hamumcanne 6e30macHOro Kpunrorpaduyeckoro Komaa
Ha S3BIKaX HU3KOTO YpOBHS, TakuxX Kak C, rhe pa3paOdOoT4YMKH UMEIOT MOJHBIA KOHTPOJIbh HaJl
BBITIOJIHEHUEM TPOTpaMMBbl, SIBISIETCA CIOXKHOM 3ajaueil; HamucaHue Oe30macHOro Kojaa Ha
TaKoOM sI3bIKe, Kak JavaScript, emé 6osee cIoKHO.

[Ipy 5TOM 3HauMTENbHBIH O0BEM KakK KIMEHTCKOM, TaK M CEpBEpHOM Kpunrorpaduu
peanu3oBaH B JavaScript. HecMoTpst Ha IIMPOKO pacnipoCTpaHEHHYIO 03a004E€HHOCTh MO MOBOLY
ero 6e30MacHOCTH, HU OJIMH JIPYroM sI3bIK HE CMOI' CPAaBHUTHCS C TEM YA0OCTBOM, KOTOPOE J1aeT
€ro TIOBCEMECTHAsI MOJAECPIKKA «IKOCHUCTEMBI CETH» — IIUPOKOTO pa3zHOOOpa3usi TEeXHOJIOTHIA,
KOTOpBIE B COBOKYITHOCTH JIE)KAT B OCHOBE COBPEMEHHON BCEMHUPHOH MayTHHEI.

C BBeneHnueMm HoOBOro sizbika OailiT-koma WebAssembly (Wasm) B BeO-skocucTeMy y
pa3pabOTYNKOB €CTh YHUKAIbHAs BO3MOYKHOCTh BBIIBHHYTh NPUHIUIHATBHYIO AIbTEPHATHBY
CYIIECTBYIOIIUM CIIEHApHUSIM HCIIOJIb30BaHus Kpunrorpaduu JavaScript, KoTopast He CTaBUT MO/
yrpo3y 3T0 y100CTBO.

WebAssembly — s1o a¢ddexTuBHbII HU3KOYpOBHEBBIH OalT-kox st MHTepHeTa. D10
ynyuiienue JavaScript (3To0 He 3ameHa Javascript) u paboTaeT BMecTe ¢ HHUM. DTO HOBas
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BO3MOXHOCTb, KOTOpasi MEHSET TMOAXOA K pa3paboTKe MyJIbTUIUIATGOPMEHHBIX BeO-
IIPUIIOKEHUN.

00630p WebAssembly

WebAssembly (wasm) — 3To ABOMYHBINM (HOpMAT HHCTPYKIUI IS BUPTYaIbHONH MAIIMHBI
(VM), OCHOBHOH II€JIbI0 KOTOPOTO SIBJISICTCS 3alyCK KoJa MpujiokeHus: B opaysepe [1, 2]. On
npelHa3HayeH AJi TOomoiaHeHus JavaScript, HanpuMep, AJs MOBBIILICHUS TPOU3BOAUTEILHOCTH
PECYpPCOEMKHX KOMIIOHEHTOB BeO-TpuiioxeHus. FIcXxolHbIe S3bIKH, KOTOPbIE B HACTOSIIIEE BpeMs
MOTYT OBITh CKOMIWJIMpPOBaHBI B OaiiT-kox WebAssembly, BkIouaioT B cebs oOmue cTporo
TUTIU3UPOBAaHHbBIE s3bIKHU, Takue kKak C, C ++, Java wim naxe TypeScript [3]. bunapusriii ¢aiin
wasm OIpeaensieT MOAYIh TMPUIOKECHHS, U €ro KOJ MOXET 3arpyKaThCs ¥ BBITOIHSATHCS
BHEIIHUMH KOMIIOHEHTaMH, BKJItouyas oOblyHbIe (aitnel JavaScript. Bce ocHOBHBIE Opay3epbl
MOCTaBIISAIOTCA ¢ oaaepkkoii WebAssembly, a ero ocHOBHBIMU criOHCOpamHu siBJsitoTcst Mozilla
u Google. WebAssembly He orpannurBaeTcsi BBHIIIOJHEHUEM KIHMEHTCKOro Koja. BuptyanbHas
MalMHa OOIIEro Ha3HAYEHHUS U MOXKET HCIIOIb30BAThCS ISl 3allyCKa CEPBEPHOTO KO/, TAKOTO
KaK MpHIOKEHUS node.js, WIM PacHpeleNeHHOT0 KoJa MPHIOKEHHs, TaKoro KakK cMapT-

KOHTPAKTEI.
Emscripten JavaScript ’
compiler glue code e .
— —
C/C++ code WASM module App HTML Browser

Pucynok 1 — Kommumnsiiust B WASM

A3k cTexoBoit MamuHbl WebAssembly pa3paboraH, 4ToObl MO3BOJIMTH pa3zpaboTUMKaM
3¢ (deKTUBHO U 0€3011aCHO BBHIMOIHATH COOCTBEHHBIN KOl B Opay3epe, He mpuberasi K perieHusm
JUIs KOHKpeTHOro Opay3epa wWiM ToJ MHoxecTBaM JavaScript (Hampumep, asm.js [4]).
CnenoBarenbHO, B TO BpeMsi kak Wasm MMeeT HEKOTOpbIE CXOJCTBAa C sI3bIKaMHU acceMmOiepa
HU3KOTO YpPOBHS, MHOTHE BapHaHThl CTPYKTypbl Wasm pacxXomdrcsi ¢ TpaJullMOHHBIMU
noaXoaaMu. PaccMOTprM TpH KITIOYEBBIX KOHCTPYKTHBHBIX OCOOEHHOCTH, OTHOCSIIUXCS K
HalMCcaHUIo 0€30MacHOro KPHUMTO-KOJa: MOJyidbHass cucremMa Wasm, cHcTeMa THUIIOB U
napagurma CTpyKTypUpOBaHHOTO IPOrPaMMHUPOBAHUS.

Paccmotpum moxynbHoto cuctemy. Kog WebAssembly oprannzoBan B moaysu. Kax s
MOJYJIb COICPKUT HA0Op ompeaeneHnid: GyHKIIUU, TII00ATbHBIC TIEPEMEHHbBIC, TUHEHHAS TaMsITh
U Tabunna GyHkuil. Moaynu co3iaroTcs B cpesie BCTpauBaHUs, a UMEHHO B JavaScript, koTopast
MOJKET BBI3BIBaTh (PyHKIMH Wasm, SKCIOPTHpPYEMBbIE MOJYJIEM, MaHUITYJIHPOBATH IMaMSTHIO
MOJIyJIs M T. 1. B To ke Bpems cpeia BCTpauBaHMs JIOJKHA TaKXKe MPEAOCTABIATh ONpeeIeHUs
(Hanpumep, U3 Apyrux moayiaeit Wasm) mist yHKIuii Moaysib 0ObSBIEH KaK UMITOPT.
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PaccmoTtpum crporyro cuctemy TunoB. WebAssembly nmeer CTporyro craTHUECKYHO
CHCTEMYy THUIIOB M OJHO3HAUYHYIO (OpPMaJbHYIO CEMaHTHKY MallbIX mIaroB. Bmecte oHuM
rapaHTUPYIOT, YTO XOPOIIO HanucaHHbIe porpammbl WebAssembly sBIsOTCS «O0€30IacHBIMU.
OT0 0COOEHHO Ba)XKHO TPH BBHIMOJIHEHUH Koma Wasm B Opay3epe — OalT-KOI MOXKET OBITh
3arpy’KeH € HPOM3BOJILHOW, MOTEHLUAIBbHO HEHaleXHOH cropoHbl. CienoBarenbHO, INEpen
CO3JJaHMEM MOJyJiA ABurarenu Wasm mnpoBepsitoT (MIPOBEPSIIOT THUIT) MOIYJIb i OOecredeHus
0e30MacHOCTH.

[Tapagurma cTpykTypHOTO mporpammupoBanusi. WebAssembly Ttakke oriamuaercs OT
TPaJULMOHHBIX  S3BIKOB ~acceMOiiepa TeM, UTO MPEeNOCTaBIsIeT CTPYKTYpUPOBAHHBIE
KOHCTPYKLIMM TOTOKA YIPaBIEHHUS BMECTO MPOCTHIX (IPAMBIX / KOCBEHHBIX) WHCTPYKIIHH
nepexoaa. B uactHocTH, Wasm mnpenocTaBisieT BbICOKOYPOBHEBBIE KOHCTPYKIMHM ITOTOKA
ylpaBieHUs s BeTBieHus (Hampumep, OnokoB if-else) w 3amuknuBanus (Hampumep,
KOHCTPYKLIMM LUKJIa C YyciaoBHOM BerBbto br if). Iloaxoa CTpyKTypHpOBaHHOIO IOTOKa
yIpaBJIEHUS] UIMEET MHOTO MpeuMyInecTB. Hanpumep, 3T0 rapanTupyer, yTo Koa Wasm MOXeT
ObITh IPOBEPEH U CKOMITMJIMPOBAH 32 OJUH MPOXO/I.

Co3nanune moayias WASM

B nannom pasznmene paccmorpum cozmanue moxynss WASM. [lpu mepBom B3risije Ha
WebAssembly MoxkHO yBHIeTh OonblIoil HaOop omnuuid U mporeccoB. PazOuenue ero Ha
OT/ICTHHBIC IIIarH TIOMOKET TOTYYUTh YETKOE MPEACTABICHUE O TOM, YTO TIPOUCXOIHT:

1. Pa3pabotka ko/ia Ha OAHOM U3 s3bIKOB porpammupoBanus C, C ++ unu Rust.

2. Kommumsiiust ucxomanoro koaa B WebAssembly (B aBonuHbIi (haiin .wasm).

3. Toakmouyenue 3Toro aiiaa .wasm B IPOEKT.

4. Co3manme »SK3emIuipa Mopayis. Hammcanme wHabopa acuuxpoHHOro JavaScript,

KOTOPBI CKOMIMIIUPYET JBOWYHBIN (aiil .wasm M CO3/aCT €ro 3K3eMIUIAp, C YeM

JavaScript MoxkeT paboTarts.

Jis pa3pabOTKH BO3MOYKHO MCIIOJIb30BaTh OHJIAWH HMHCTPYMEHT A KOMIWIALUHM Ha
WASM [5]. ns mpuMepa paccMOTpHM UCXOIHBIA Kox Ha sizbike C++. Hmke mpuBeneH Kox
(GyHKIMH, BO3BpallatoIiel KBajpaT 3a/laHHOTO Yuca:

int squarer(int num) { return num * num;}

[Tocie KOMOWISALIIMKM B [LEHTPAILHOM OKHE WHCTPYMEHTa OyJIeT OToOpaxarbes
ynobountaemasi Bepcus JABOMYHOrO aina .wasm. D1o HaszbiBaeTca «WAT» wiM TEKCTOBBIN
dopmar WebAssembly [6]. Tlo cyrtu, 3TO ypoBeHb aOCTpaKkIMM, KOTOPHIA IOMOTAET
pa3paboTUMKy MOHUMATh U B3aUMOJECHCTBOBATH ¢ KoJoM WebAssembly:

(module

(table 0 anyfunc)

(memory $0 1)

(export "memory" (memory $0))

(export " _Z7squareri” (func $_Z7squareri))

(func $_Z7squareri (; 0 ;) (param $0 i32) (result i32)

(i32.mul
(get_local $0)
(get_local $0)

)
)
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Heobxoaumo nosicHuth, kak WebAssembly oOparniaercst Kk GyHKIIUH, KOTOPYIO MBI TOJIBKO
4ro co3nanu. JIroObie QyHKIMHU, KOTOphIe BBl muiieTe B cBoeM koje C++, OyayT MOCTYNHBI B
WebAssembly kak HeuTo, Ha3bIBaeMoe «3KcropT». [loTpedyeTcs ncrmonp30BaTh 3TO K€ UM B
HameM daiine JS, uToOBl cocnarkes Ha co3AaHHy0 (QyHKIHIO. MBI HCHOIB30BAN (PYHKIIUIO
«squarer» B kozie C++, HO Tenepb OHa KaK-TO cTaja «_z7squareri».

Hanee no0aBuM ckoMnuianpoBaHHbIA (aiin B kox JavaScript. Ilepermmenyem ero B
squarer.wasm. 3areM HEOOXOAMMO CO3JaTh HOBBIM KaTaJor M MOMECTUTh Tynaa Qain
squarer.wasm BMecTe ¢ IByMsI IpyTUMH (aiiiamu:

e index.html

e scripts.js

Jlanee ucmosnb3yeM aCMHXPOHHBIN KOX JUIS CO3[aHus dK3eMIuiipa moayis. Heo6xoanmo
BBINIOJHUTH TPY ILIAra:

1. Tlomyuwure Bain NIBOMYHBIN (ailn .wasm B MaccuB-0ydep.

2. CxoMmnunupyiite 6aiiTel B Mgy WebAssembly.

3. Coznaiite sx3emusp moayiast WebAssembly.

Bydep — 310 BpeMeHHOE XpaHWIHIIE JaHHBIX BO BpeMs uX nepememenus. Kak mpasuio,
3TO TOJIE3HO, KOTJA JaHHbIE NPUHHMMAIOTCA M 00padaThIBalOTCS C pa3HOW CKOpOCThIO. B
JavaScript maccuB-Oydep — 3TO TUITU3UPOBAHHBIA MACCHUB, KOTOPBIH HCITOJIB3YETCS CIIeUaTIbHO
JUISL XpaHEHUs IBOMYHBIX JaHHBIX. TOT (haKT, YTO OH SBHO TUIHM3HPOBAH, O3HAYAET, YTO
MeXaHu3M JS MOXXET HHTepIpeTHpPOBaTh MaccuB-Oydep ropas3mo ObicTpee, 4eM OOBIYHBIN
MAaccHB, MIOTOMY YTO OH Y)K€ 3HAeT TUI JIAHHBIX U HE JOJDKEH MPOXOJHTH Yepe3 MPOIecC ero
onpeneneHus [6].

Kak TOonbko BBl coOpainy Bce CBOM JIBOMYHBIC JAaHHBIE B MaccuB-Oydep, BBl MOXETe
CKOMITMJIMPOBATh UX B MoXIyidb. Moxyns WebAssembly cam mo cebe mHepTeH. DTO HPOCTO
CKOMIMJIMPOBAHHBIN JABOMYHBIN (aiii. DTOT MOAYIh HEOOXOAMMO MHCTaHLIMHPOBATH (CO3/1aTh
IK3EMIUIAP). DK3EMIUISP AAET TOCTYII K SKCIOPTY MOAYIA. DTO 00BEKT, KOTOPBIH CONEPIKUT:

e (OOnacTe maMATu

e Jlto0ble GyHKIUHU, KOTOpBIE MPUCYTCTBOBANHU B Kojie C ++.

Hwxe paccMOTpeH KOJ, KOTOPBIN BBIIOJHSAET BCE ONMHUCAHHBIE IIATU (3TO BXOAUT B (ailn
scripts.js):

let squarer;

function loadWebAssembly(fileName) {
return fetch(fileName)
.then(response => response.arrayBuffer())
then(buffer => WebAssembly.compile(buffer))
then(module => {return new WebAssembly.Instance(module) });

¥

loadWebAssembly(‘'squarer.wasm’)
then(instance => {
squarer = instance.exports._Z7squareri;
console.log(‘Finished compiling! Ready when you are...");

H
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Oynaknus loadWebAssembly () u3Biekaer co3maHHbIA ¢aiiia .wasm, a 3aTeM BBITOJTHSICT
olepanry, YIOMSHYThIE BBIIIE. 3aTeM OHA BO3BPAINAET HOBBIA JK3EMIUIAD MOMYJSA
WebAssembly.

Tpebyemas ¢ynkmus C++ (_z7squareri) HaXOIUTCS B CBOMCTBE e€Xport HK3eMIUIApa.
MOXHO 3aMETHUTh, YTO OHA Ha3HA4YeHa IJI00aTBHOW MepeMeHHoW squarer. Temepb MbI MOXXEM
UCTIOJIB30BaTh squarer () Kak 0ObIYHYyI0 QpyHKIHUIO JavaScript.

IIpumep ucnoab3zoBanus aaropurma RSA na WebAssembly

PaccmoTpum ucrnonp3oBanue OuOimmorekn wasm-rsa [8]. JlaHHyr0 OMOIMOTEKY MOXKHO
MPUMEHSITh JUIsS TeHepaIluy KIF0YeH 1 TIOIITUCH / MPOBEpKH cooOIIeHnl B nodejs u Opaysepax.

Jns Hayana He0OXOUMO YCTaHOBUTH OMOIHOTEKY B MPOEKT:

npm i wasm-rsa

Jlanee He0OXOMMO UMIIOPTUPOBATH OMOIMOTEKY B UCXOAHBIN KOJI:

import RSASetup from 'wasm-rsa’

Jlanee co3maeM dK3eMILTSAp MOYJIsl, HCIIONB3Yys CHHTakcuc Promise [9]:
RSASetup().then(rsalnstance => {
Il code...

b))

DK3eMIUISIp MOJAYJIS MPEIOCTaBIsIeT JOCTYN K HMHCTPYMEHTaAM TEHEpaluu ITyOJUYHBIX |
3aKPBITHIX KJIFOYEH, a TAK)KE MOAMUCH JAHHBIX U TIPOBEPKH BAIUTHOCTH ITUPPOBOI ITOITHCH.

Hanpumep, B cuctemax ayrentudukanuu Ha ocHoBe RSA JSON Web Signatures (JWS)
CYIIECTBYET BO3MOXXHOCTh 00€CIeUeHHs EITOCTHOCTH, TOMTMHHOCTH U OTCYTCTBHUS OTKa3a JJIs
JSON Web Tokens (JWT) [10, 11].

COBMECTHO C UCHOJB30BaHUEM peann3anuu aropuTMoB RSA Ha ocHoBe WebAssembly
npuMeHerre JWS 1o3BoIMT peann3oBbiBaTh Oosiee 3)(HEKTUBHBICE U COBMECTUMBIC MEXaHU3MBI
ayTeHTU()UKALUU B MYJIbTUILUIAT(POPMEHHBIX CUCTEMaX.

BriBoabI

JUis  TOCTHMXKEHHST COBMECTHMOCTH CO3JAaHHBIX CPEICTB B MYJIbTUIIAT(HOPMEHHBIX
MH(OPMALIMOHHBIX CHCTEMaX M BO3MOXHOCTUM HCIOJB30BAaHUS YK€ CYLIECTBYIOIIUX U
NPOBEPEHHBIX peann3anuil kpunto-npuMuTHBoB Ha C, C++ ObUIO paccMOTpeHa NMpUMEHEHHE
Kpuntorpadguueckoil 3amuThl B BeO miaTpopMax C  HUCHOJB30BAaHUEM  TEXHOJOTUHU
WebAssembly, npuBeneH 0630p JaHHON TEXHOJIOTMHM W HPUMEpP HCHOJIb30BAHUS pealu3aluu
anroputMa RSA  jans WebAssembly, Ha ocHoBe OuOMMOTEKM Wwasm-rsa  TpOBeJEHA
CpaBHUTEeNbHAas OlleHKa. B pamkax paOoThl ObIIIM MPOAHAIM3UPOBAHBI CIIEAYIOIINE aCTIEKThI:

1. bbuto mokazaHo, 4To A pa3pabOTKU BO3MOKHO MCIIOJIb30BaTh OHJIAWH WHCTPYMEHT
st kommursinuy Ha WASM.

2. Cnenys w3 aHanM3a HAay4HbIX HCCJIEIOBAaHUN 1O JAaHHOM TEMaTUKE, MOKHO
pPEKOMEH/I0BaTh HCIIOJIb30BaHUe peanu3anuu anroputMoB RSA Ha ocHoBe WebAssembly,
npuMmeHenre JWS, KOTOpblii MO3BOJIUT peann3oBbIBaTh Oosiee 3((PEeKTHUBHBIE U COBMECTUMBIE
MEXaHU3Mbl ayTEHTU(UKALUU B MyJIbTUIIAT(POPMEHHBIX CHCTEMAX.
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MYJIbTUILUIAT®OPMAJIBIK KYHEJIEPIE AKHAPATTBI
KPUIITOTI'PA®UAJIBIK KOPTAY YIINIH WEBASSEMBLY ITAUJIAJIAHY

M. M. MafaoMl, . 1. TaHaHOBal, K. Toknaes’

on-®apabdu areingarsl KazYV, Anmatel, Kazakcran
magzomxzn@gmail.com, ananova.dana@gmail.com, kairattokpaev@gmail.com

Anoamna. Makanana webassembly TeXHOJIOTHMSACHIH TaiijanaHa OTBIPBIN, BeOIuiardopManapaa
KpUNTOrpadusUIbIK KOpPFaylIbl KOJAAHY KapacTelpbuiafbl. OChl TEXHOJOTHSIFAa IIONY JXKOHE wasm-Isa
KiTarxaHachlHBIH Herizinme WebAssembly ymrin RSA anroputmiH icke acwhIpy MBICAlbl KEITipiireH.
WASM wmonynia kypy KapacTteipbuiasl. WebAssembly kimueHTTIK jkoHE cepBepIIiK BeO-KOCHIMITIaIap/IbIH
KOMIIOHEGHTTEpI apachbIHJarbl JKOFAIYAbl KCHY YIIIH YJIKSH oJeyeri Oap, OWI MyJIbTHILUIATHOPM
JKYHENepiHe acipece MaHbI3/bl, KeH KOJJIaHBLIATHIH KE3/1€ MUKPOCEPBHUCTEP, OOJIIHICH eCcenTeyliep MEeH
ambIK BeO-craHmapTTap. WebAssembly-ma ocbiHAai KpUnTorpadusuIblK alropuTMIEP Il iCKe achIpYIbIH
MPaKTUKAIBIK MaHBI3ABUIBIFBl MYJIBTHILIAT(HOPMAIBIK aKIIapaTTHIK JKyHenepae KYpbUIFaH KypailapIbiH
yitnecimainiriae xone C, C++ - Te KOJIAHBICTAFBI )KOHE TEKCEPIIreH KPUITO-MPUMUTHBTEP/II 1CKE achIpy
MYMKIiHZiTiHE HeTi3eNTeH.

Tipex ce3zoep: WebAssembly, maccuB-0ydep, RSA, mynprumnardopmansik xyitenep, RSA
JSON Web Signatures.

USING WEB ASSEMBLY FOR CRYPTOGRAPHIC PROTECTION OF
INFORMATION IN MULTIPLATFORM SYSTEMS

M. M. Magzom®, D. D. Tananova®, K. Tokpayev*

al-Farabi Kazakh National University, Almaty, Kazakhstan
magzomxzn@gmail.com, tananova.dana@gmail.com, kairattokpaev@gmail.com

Annotation. The use of cryptographic protection in web platforms using WebAssembly technology
is discussed in the article. An overview of this technology and an example of using the implementation of
the RSA algorithm for WebAssembly based on the wasm-rsa library are given. The creation of the
WASM module is considered. WebAssembly has great potential for bridging the gulf between the client
and server components of web applications, which is especially important in multi-platform systems, in
an era when microservices, distributed computing and open web standards are widely used. The practical
significance of the implementation of such cryptographic algorithms on WebAssembly lies in the
compatibility of the created tools in multi-platform information systems and the possibility of using
existing and proven implementations of crypto primitives in C, C ++.

Key words: WebAssembly, array-buffer, RSA, multiplatform systems, RSA JSON Web Signatures
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KOCMUYECKASA TEXHUKA U TEXHOJIOI'NA
MPHTHU 20.23.19
. K. Omapxanosa, K. O. OpaibexoBa

JLH. I'ymunes arbinaarsl Eypasus yntteik yHuBepcureti, Hyp-Cynran, Kazakcran
dinara.omarkhanova@mail.ru

AJIIBIH AJIA BEJIT'JII YJIT'VIEPIEH KOPCETUUIT'EH PAJIAP KABBIJIIAFAH
CUT'HAJLJAPABI OJILIEY

Andamna. HuicanmapIplH KOFaprbl PaJHOJIOKAUACHL KYPBUIBIC, apXEoJOTHs, TeOJOTHs,
reopusnka, KeACHAIK Oakpuiay calalapblHIa HBICAHIApABl OaKbUlay MEH JHArHOCTHUKACHI YIINiH
Konmanbiaabl. Kazipri yakpITTa imKi KEHICTIKTI pajuosiiokanusuiap (reopamapiiap) KOJDKETIMCI3,
JKACBIPBIH JKepacThl KoHE Oacka JKOFaprbl KYpbUIBIMJApAa JIHAarHOCTHKAa MEH alKbIHAAy VIIiH
KonmaHpuiaapl. ['eopamapnmapia kipicTipiiren OaFgapnamalblk  KamTy Oap, IIBIFBIC — aKIapaTbl
pamaporpamMma 0okl TaOblIaAbl, SFHA Tpacca OOWBIHAA ajJbIHFAH TONTApbUIFaH Aa0bUIIApAbIH YaKbITIIA
xKaiimacel.  TyciHmipy HoTmkKeci KeOiHece Treo(U3HMK-MHTEPIIPETATOPABIH TKIpHOECiHE IKOHE
pamaporpaMManapiasl OKy HaFAbICbIHA Toyesdi, Oyl cyOBeKTHBTI (hakTopyapisl AEPEeKTepli OHIeY
YpZaiciHe eHrizeni.

Tipexk ce30ep: reopanap, TOKipude, pagaporpaMmma, reoiepeKTep

Kipicne

byn Makamama angslH ana Oedrun yArulepAeH KOPCETUIreH CHUTHAIAApIbl KaObLIaay
OolibIHIIIA eJmieyepaid Oipi KapacThIpbuiaasl (0OBEKTTIH (U3MKAIBIK Kacuertepi). Toxipude
300 MI'1y anTeHHAIBIK Kuldiri 6ap “Zond-12e” reodu3uKaIbIK KEIIEH KOMEriMEH OPBIHAJIbI
(cypet 1). “Zond-12¢” reopamap Oip omepaTop apKbUIbl TaChIMaJIJIaHATBIH CAHJBIK Oip apHaJbl
HEMece €Ki apHajbl >KbUDKBIMAJBI JKep OeTIHAEri 30HATAy pajgapbl Oonbin TaObUIabl. 3epTTey
HOTIDKEJICPIHIH HETI3rl JalbIHABIFEl “‘Prism2” MaMaHIaHIBIPBUTFAH OaraapiiaMachl apKbLIbI
JKy3ere acelppuiafbl. “‘Prism2” Oarmapnamanslk naketr “Zond-12e” reopamap Oemiri petiHzae
naana )KyMeIc icreyre apHanraH. COHBIMEH KaTap 3epTXaHAJBIK JKaraaiaa paauooKaIUsITbIK
JIepeKTep/Ii OHAeY MEH TYCIHAIpYyre apHaiFaH OaraapiaaMa OoJibIn TaObUIaabl.

Cyper 1 - I'eopanap "3ona-12e"
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MaTtepuajjgap MeH Taciigep

Bip o00BEKT MBICATBIHAA KOPCETUICTIH CHUTHAIIAPIBIH KAIBIITACyblHA apHAJIFaH
TOKIPUOECITIK 3ePTTEY/IIH HOTH)KECIH KapacThIPAbIK.

[Mommuron Nel. O0bekT Ne 3 — ty3ael cyel Oap eki kyOwlp (40 1 cyra 13,5 xr Ty3
epITUIreH),00beKTT1 6JIIIey MEH TY3/Ibl €pITIH/IIHI JalbIHAAY CYpeT 2 KOPCETUIreH.

Cyper 2 — 06bekT Ne 3

Y1IiHII HbICaH JKacaHIbl TYPJE jKacalFaH OIpTeKTEC KYMHAH TYPAThIH €Ki OIpTEKTiI eMec
opta mojeni 6omabl. Onap keneci cyyiba OoibIHIIA KYPRULABL: 1 MeTp TepeHikke TirineH 100Mm
kumachel 6ap [1BX kyObIp Ka3bUIIbL.

Coman kelin conm KyObIpra 36% Ty3 KypaMbl Cy KYWBUIIBL. Bysl epiTiHIi KYOBIpABIH
HIETIHEH OpTara KYWbUIBIT Tapaabl. 40 qUTp TY3Abl Cy KyWFaHHAH KEHiH KYOBIp allbIHABI, all
ocTinae eimiey >Kypriziami. Ty3ael ¢y Ty3apl KyMOE3Ji KaJlbIITACTHIPAAbl JACH OO KaHAIbI.
KyObIp ockTepiHiH apachiHAarbl KambIKTHIK 120 cM Kypazasl. bipiami kyOep npodunbaen 100
CM KaIIBIKTHIKTA, all eKiHmici 220 cM KambIKThIKTa Oonapl. OpHamacy OeTiHIeri y4acKeciHiH
cbI30achl 3 CypeTTe KOpCeTiIreH.

Ycm 9 3 s 2

200 9_3.s 1 9 3 s 3

160 9 3 p_5
130 ¢ 9 3 p 4
100 | 193 p.3
60 9 3 p2
30 | 9 3 p_1

0 100 160 220 300

X cm

Cypet3 - Ne3 00BEKTTIH ChI30aChl KOHE OHBIH MPO(UIIBAEPIHIH OpHAIACYBI

3 xoHe 4 OOMNBIK TpOoPUIbACPAE MOJCIBAIK OOBEKTIIEPre COMKEC KEJETIH IeHENep
aHbIKTanaAbl. Onap Tepic aMIUIMTyAalaH OacTanaThlH JUGPaKIUsS HYKTEIEpl CUAKTHI KOPIHEII.
JIdneKTpIiK OTKI3TIIITIH MOHI KYMFa colikec Kenemi, an Tepenairi mamamer 40-50 cMm-re TeH.
byn kyOblp 1mbFapbsiIFanFa OaitnanbelcTl  Oomanel. OcblFaH OalIaHBICTBI Cy YHFbIMA
KaOBIpFasiapbl apKbUIBI TeK 1 MeTp TepeHaiKTe FaHa eMec, OKMaH OOWBIHINA >KOFaphl Ja arbIll
kerrti. [lapamrensal nmpodribaepmen cy kymOe3 Topizai 00BeKT emec, OarbIThl OoibiHIa OX
OCiHE CO3bUIFaHbI aHBIKTAAbl. OOBEKTIHI KEHICTIKTIK aHBIKTAay MiHJIETI MICTTiIIL.
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TapaTKpllll aHTEHHAHBl OTE KBICKA JJIEKTP HMITYJIbCTEPIMEH Ko3Faiabl. by Tapary
AHTCHHACHI KEH JKOJIAKTHI )KAPThIJIAil MEPUOITHI AJICKTPOMArHUTTIK TOJKBIHAAPIBI IIBIFAPa/IbL.

by 25eKTpOMarHuTTIK TOJKBIHAAP 3OHATAJIATBIH OpTajaa Tapaiabl, OWI op Typii
OipTekTulikTepAeH (Meranmmap, KybIcTap, op TypJii 3arTap, 9p Typii mapameTpiepi Oap
KabaTTapAbplH IIeKapajapbl JoHE T. 0.) Kepi KepiHic Tabanel. KepceTuireH TOIKbIHIAAD
KaOBUIIAFBININEH KaObUIIay aHTCHHACHIHBIH KOMETIMEH KaObLIIaHA bl )KOHE OJIap 30HATATIAThIH
opTa Typallbl aKmapaTThl albll >Kypell. bipak IIarplUIbICKaH TOJIKBIHHAH Oacka, Tikesen
TapaTKBIIl AHTCHHAJaH KbICKA KAIIBIKTHIK OOMBIHINA KaOBUITAHATHIH TIKENEW TOJKBIH Ja Oap.
CoHIBIKTaH KaOBUIIAFBIIITHIH MIBIFYBIHIA CUTHAJ TAPATKBIIITHIH MUMITYJIbCI J)KOHE OJJaH KEeHiHT1
HIaFBUTBICKAH UMITYJIBCTap OOJNBIN TaObuTa bl TapaTKBIITHIH UMITYJIBCIHEH JKOHE OpTajaa jKary
TEPEH/IITH aHbIKTay MaKCaThIH/Ia KOPCETUITeH CUTHAIIAP/IbIH KiIIPTYy YaKbIThIH Oaraiay Kepek.

Hoaru:xenepi
Temenne yceiHbBUTFaH cypertepie "Prism 2" OGarmapnamaceiaga 300 MIm skuiniriMeH

AQHTCHHAHBl KOJJAHY apKbUIBl TOKIpHOE HOTIDKENIECPIHIH OHJCIreH pajgaporpaMmMachl
KepceTinreH. 3epTrey OapbIChIHIa KeIeCi HOTHIKENep alIbIH IbI:
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Pamaporpamma - Oy ceiiMoTpaccanap KUBIHTBHIFBL. JKOFappla KepCeTiireH AepeKTepIiH
KeMeriMeH 0i3 OapibIK ceiiMoTpaccTapbl OpTamiajail ajmaMbl3 JKOHE CHUTHAIABIH Oip MiHCI3
HbIcaHbIH ana anambi3 (Cyper 11).

Cypert 11 — Ne3 00BbeKT CUTHATIBIHBIH MIHC13 HBICAHBI
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KopbITbIHABI

XKepacTbl opTachkl KYpBUIBIMBIH KaJlblHA KENTIpYy Ke3iHIe Teopamapiapibl KOJIIaHY
runepOoIaNbIK KoHE TapadoalibIK TUIITI TEHACYJIEP YIIH >KaHBUIBIC €CENTEpAiH MIeHIiMiHe
€CKepiyl MYMKIH, COHFBI KapTbhl FACBIPAAFbl KYMBICTApJaH ajJbIHFAH HETI3r1 HOTHXKeIep.
Kazipri yakpITTa pagaporamMmajnapabl HWHTEpHpETalMsUIay  OJICTEMEeci Kepi  ecemnTep
TEOPUSACHIHBIH JKaHA JKETICTIKTEePIHIH Heri3iHAe O KEeTUAipiayl MyMKiH. [IpakTHkaibik
WHTEpIpeTaysa OMICTEpIHIH 3aMaHayd KyHl alblHFaH paxaporpammaiapiabl 0azagarbl  Oap
CTaHJAPTTHI TYPJEPIMEH CaJbICTBIPyFa OONA/IbI, a1 COHBIMEH KaTap, OpPTaaaFrbl TOJKBIHAAPIBIH
TapaTbUly TEOPUSIChIHA HET13/IeIreH KOChIMIIIA €CETTEYIEPMEH JIe CAlbICThIPYFa OOIaabl.
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IMPOBEJAEHUWE U3MEPEHMUS 11O IPUEMY OTPA’)KEHHBIX CUT'HAJIOB
PAJJAPA OT 3APAHEE U3BECTHBIX OBPA3LIOB

1. 7K. Omapxanosa, 7K. O. OpaabexoBa

EBpazuiickuii HarmoHanpHbll yHUBepcuTeT uMenu JI.H.I'ymunesa, Hyp-Cynran, Kazaxcran
dinara.omarkhanova@mail.ru

Annomayusn. ToamOBEpXHOCTHAS PaHONIOKANNs 00BEKTOB MPUMEHSETCS JJIsl Hepa3pyIlaroIiero
KOHTPOJIS W JIUAaTHOCTHKU OOBEKTOB B O0JIACTU CTPOUTENIBCTBA, apXCOJOTHMH, TCOJIOTUH, TeO(H3UKH,
TaMOXEHHOT'0 KOHTPOJIst. [IpuOOphI MOAIOBEpXHOCTHOM paJinoIoKay (reopaaapbl) B HACTOSIIECE BpeMs
UCTIONIB3YIOTCS IS JTUATHOCTHKH W BBISBIICHHS HEJOCTYIHBIX M CKPBITBIX TOA3EMHBIX M JIPYTUX
MOBEPXHOCTHBIX CTPYKTYp.['€opamapbl MMEIOT BCTPOCHHOE MPOTPaMMHOE OOECIICYCHHE, BBIXOIHAS
uHQOpPMaIUsl KOTOPOTO IMpEACTaBIseT CO0OM T.H. pajgaporpammy, T.e. BPEMEHHBIC pPa3BEpPTKH
OTPaKCHHOTO CHTHAJNA, CHSTHIC BIOJb Tpacchl.Pe3ynmbTaT WHTEpHpeTanuu CyIMECTBEHHO 3aBUCHT OT
OmbITa TeoU3nuKa —HMHTEPIPETATOPA M HABBIKOB UTCHHUS PagaporpaMM, YTO BHOCUT CYOBCKTHUBHBIC
(haxTOpHI B MpoIecc 00pabOTKH TaHHBIX.

Knrwouesnie cnosa: reopanap, JKCIIEPUMEHT, pafaporpamMma, reoJaHHbIe.

CARRYING OUT MEASUREMENT ON RECEIVING REFLECTED RADAR
SIGNALS FROM ADVANTAGE OF KNOWN SAMPLES

D. Zh. Omarkhanova, Zh. O. Oralbekova

L.N.Gumilev Eurasian national university, Nur-Sultan, Kazakhstan
dinara.omarkhanova@mail.ru

Annotation. Subsurface radar facilities is used for non-destructive testing and diagnostics of
objects in the field of construction, archeology, geology, geophysics, customs control. Subsurface radar
devices (GPR) are currently used to diagnose and identify inaccessible and hidden underground and other
surface structures. Georadars have built-in software, the output of which is the so-called radarogram i.e.
time scans of the reflected signal taken along the path. The result of the interpretation substantially
depends on the experience of the geophysicist-interpreter and the ability to read radarograms, which
introduces subjective factors into the data processing process.

Key words: ground penetrating radar, experiment, radarogram, geodata.
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V. Grichshenko®, S. Tolendiuly? A. Nurlankyzy®

YInstitute of lonosphere, Almaty, Kamenskoe Plato, 050020, Kazakhstan
2Satbalyev University, str. Satpayev 22a, Almaty,050013, Kazakhstan
aigulya_17.3@mail.ru

TWO-LEVEL INVESTIGATION OF THE UPPER ATMOSPHERE’S OPTICAL
PHENOMENA OVER REGIONS WITH THUNDERSTORM

Abstract. The results of the two-level experiment, including registration of the electric fieldon the
surface layer during thunderstorm on Tien Shan High Mountain Science Station (TSHMSS, Almaty) and
synchronous image on the top of the cloud cover over the test range from satellite Terra/MODIS are
presented.The upper atmosphere’s spectral image over regions of the thunderstorm related to a lightning
discharge was created. As a result, the processing of Terra/MODIS satellite images, we created a new
index of "lightning discharge,” which will be used to search and to investigate optical phenomena (such
as Sprites, Elves, Blue Jet) over the regions with thunderstorm activity.The developed technique of space
picture processing can be used for studying optical phenomena above other regions too.

Key words: thunderstorm, optical phenomena, lightning discharge, satellite images

Introduction

It is known, that during the operation of spacecraft, a complex influence of space factors
causes failures of onboard equipment’s elements, which lead to a reduction in their lifetime in
orbit. The authors in work [1] have presented the results of the failures mechanism and faults of
memory modulesstudy onboard manned systems. They developed criteria of stability of memory
blocks in space, as well as cosmic ray influence. Galactic Cosmic Rays, Solar Cosmic Rays,
Earth’s radiation belts are the interpenetrating factors of the interstellarspace, which may affect
failures and faults of the onboard electronics. Cosmic Rays
penetrate the surface of the spacecraftand impair the onboard electronics. In real conditions, the
onboard electronicsare subjected to the action of cosmic raysin zero gravity and changes in
geomagnetic and geophysical conditions in the space.Explanation of the failures mechanism and
faultsof the onboard electronicsare subjected to the action of cosmic rays in zero gravityin real
conditions and the effect of zero gravity on the failures mechanism presented in work [2].

Memory devices are increasingly being used in deep-space missions as on-board data
storage in spacecraft. The space environment these missions take place in involves high levels of
radiation which can cause decoding circuitry failures for the device error-correction module[3].
The measurements of cosmic weather phenomena that correlate with energy patches, space
mission faults for solar events, X-ray radiation and extreme ultra violet, geomagnetic and
ionospheric disturbances are presented in [4].Total ionizing dose and dose of bias damage in
materials and components are the main radiation effects. These effects cause accumulative and
irreversible damage. In order to assess the effects for satellites of the radiation effects, authors in
work [5] use harsh environment created by modeling and statistical analyses.

The worst event could lead to great losses in power generation and cause destruction of
ionizing dose, which lead to reduced satellite life and component damage.The consequence of
such losses are extremely significant considering our growing reliance on satellites for a huge
array of services, including navigation, communication, and defense.Except radiation factors, it
is crucial to study another events, which can influence on standard apparatus functioning during
all stages of flight: launch, enter orbit, normal operation in orbit.

In last decade, the attention of physics over the world attract to a new optical phenomenon
— glow in atmosphere above thunderstorm clouds, called Red Sprites, Blue Jets and Starters,
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Elves accompanying with thunderstorms and lightning discharges. It has a wide spectrum
radiation in different wavelength ranges and considerable expanse characteristics. In spite of
available data, in general, visual observation, it is a complex and poorly studied process in
atmosphere, because it is not clear a mechanism of forming this phenomenon and other
accompanying processes.Discovery phenomenon was a full revolution in the understanding of
complex processes in the upper layers of the atmosphere, which do not yet have an unambiguous
explanation.

During lightning discharge towards to cloud-ionosphere, simultaneously with illumination
in visible and infrared spectral regions appeared disturbances at low radio frequencies (VLF-
Sprites), like an outbreak of y — radiation [6].

First, Red Sprites registered by black and white camera, established insluice compartment
for controlling docking and undocking process of space shuttle and OS “MIR”.More than
seventeen’s events were registered [6]. It is difficult to explain an illumination recorded and sent
to the Earth by astronauts of space shuttle “Columbia” before several days of air accident (20
January 2003). This phenomenon called as TIGER (Transient lonospheric Glow Emission in
Red). The specialists from NASA consider that these events not linked with lightning, because
the closest lightning discharge fixed by the shuttle camera was 800 km away from mystics flare
on 15 km height above sea level of Madagascar. It occurred only in 250 msec after the nearest

lightning.
The results of the work [7] deserve a great attention, because authors could simulate two-
dimensional model of electrification and lightning storm cloudswith

parameterization scheme for stochastic discharge ascending lightning. This lightning model can
imitate not only upward lightning but also cloud-to-ground lightning and intra-cloud lightning.
Using the model, 139 upward flares emanating from high structures were obtained. Of these
ascending flashes, 67 cases occur without any immediate previous lightning discharges (so-
called spontaneous ascending flashes), while 72 cases are caused by previous lightning
discharges (called upward flashes caused by lightning upwards). The relationship between the
initiation of ascending flares caused by oneself and the parameters of the electrical environment
of a thunderstorm cloud is discussed.

Quasi-electrostatic heating and the mechanism of breakdown are the main mechanisms for
the appearance of red sprites. Quasi-electrostatic heating dominates at high altitudes, the
breakdown mechanism describes the various optical properties of these radiations at low
altitudes[8].

Studies of sprites from the airplanes, ground and space shuttle give information about size,
configuration, spectral properties, but research is limited in duration, scope and coverage. This
has led to the development of the Imager for Sprites and Upper Atmospheric Lightning (ISUAL).

This is the first dedicated multiwavelength quantitative scientific instrument to observe
TLEs from a free-flying platform in space in a complete and comprehensive way [9].

Most TLE observations were made during ground campaigns using high-speed cameras up
to ISUAL [10]. Observations from International Space Station [11], airplane [12], space shuttle
[13] were only of short duration and could not explore seasonal effects or long-term trends.The
three ISUAL observation methods (visualization, matrix photometry, integrated photometry)
were previously used individually, but combining them all on a free-flying satellite provided
repeating observations from space and a revolutionary new quality of long duration [14].

This paper presents the results of a two-level experiment that includes the spectral energy
brightness registration of the upper boundary of the cloud covering during the thunderstorm
activity by Terra/MODIS spacecraft and electric fields in the surface layer at the test site of the
Tien Shan High Mountain Scientific Station (TSHMSS).
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1. Experimental part

Ground-based measurements on TSHMSS.At lonosphere Institute, on the mountain station
cosmic rays (Dzhusaly Kezen, height 3340 meters above sea level) we carried out measurements
of quasi-static electric field E and the high frequency component of dE/dt (lightning return
stroke), direct parameters characterizing thunderstorm activity. The maximum range of the
registered return lightning strokewasM=+ 600 V / m, and a static electric field was E=+ 50 kV /
m[15].

Registration of spectral characteristics of upper boundary cloud covering by spacecraft
Terra/MODIS. In order to analyze spectral data of upper boundary cloud covering, space pictures
were selected from the spacecraft Terra/MODIS. Four hundred and twenty eight spacecraft’s
flights over a given region of the territory of Kazakhstan were in total from May to October
2006. Applying ground-based data, including the coordinates of the ground polygon, events
period (lightning discharge) and the nature of lightning activity on TSHMSS 21 events were
selectedin such way that TSHMSS was located under a visibility of the spacecraft and lightning
events of various nature were observed on the ground polygon area. The lightning activity
usually lasts several minutes. Time of picturing from the spacecraft coincided with the time of
thunderstorm activity. In respect, that the Terra/MODIS survey lane was 2330 km, and the one-
time survey covered a 10 km width lane in the direction of flight, during the time of each flight
over a given region fixed the glow of the cloud covering from several lightning discharges.
Specialists from Center for the reception and processing of space information of Space Research
Institute took pictures.

The ENVI software package is used to processing of space images. Analysis of spectral
energy brightness alteration of each event recorded by MODIS radiometer, was performed
simultaneously on 16 channels in a wavelength range from 0.920 um to 14,085 um. Scenes on
satellite images with cloud cover of 100% of various nature chosen. Three-dimensional
histograms of the density distribution of the reflected and radiated energy, as well as the spectral
energy brightness distributions on which the "useful signal” from the lightning discharge was
clearly recorded and obtained for all the events along all channels in the wavelength region A =
1.390-1.360 pm. The lightning events on three-dimensional histograms are also characterized by
a clear "peak values" against the background of continuous cloudiness. Spectrograms (spectral
images) of upper boundary clouds covering during lightning discharges have a clearly from at
wavelength field A=0.920-0.965 pm. Maximum intensity reached 190-200 units per spectral
energy brightness and observed a clearly pronounced "peak" of the useful signal in the region A =
1.390-1.360 um, presented in Fig. 1.
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Ab Figure 1 - A value of spectral energy brightness of upper boundary clouds during
thunderstorm activity with lightning discharges (a) and continuous cloudiness covering (b) for
various flights
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To be noted, that a value of spectral energy brightness is not more 50 units of brightness
and have a spectrum form which is different from lightning discharge field in spectrograms of
continuous cloudiness covering without lightning discharges at a wavelengthA=0.920-0.965
um.Spectrum of reflected energy at a regionA=1.390-1.360 um characterizes a blurry region
lasted fromA=6.535 until A=14.085 pm.

To estimate spectral images of lightning discharges based on big statistics data, a new
index (K) lightning activity (ILA) was developed:

K=K +K,+K,

[ I, -1 I, -1
=L KZ:||2| 1E)|3 o= 2l
where 6 27 11° l,-1;-10

and 1, 1,, Iy, 1, are values of spectral brightness recorded in 1, 2, 3, 6 chanels of MODIS

rediometers at wavelengh A = 0,890-0,920 pum ;A = 0,931-0,941um;A = 0,915-0,965 pm;A =
1,360-2,390um, respectively (table 2).The procedure for calculating the index (K) of lightning
activity can be found in [15].

Tablel - A average value of index (K) lightning activity for various objects

Object Ky K, Ks K
Lightning discharges (cloud-ground) 4,45 0,68 0,45 5,58
Intra clouds discharges 49 0,69 0,35 5,94
Continuous cloud covering without lightning | 28,3 6,54 2,69 37,54
discharges
Continuous cloudcovering 52,9 4,09 1,53 58,53

Glows from lightning discharges in the direction of cloud-ground and intra-cloud
discharges against the background of a continuous cloud covering were chosen as
investigatedobjects. A value of index (K) lightning activity fora continuous cloud covering is
presented for collation. We consider that lightning discharges (Sprites, Elves and so on) might
affect on aircraft’s and spacecraft’s elements of onborad electronics by creating parasitic current
on their surface.

This index will be used for automatic processing of satellite images from spacecraft for
various purposes and for compiling a spectral image of events recorded at any point on the
Earth’s surface over regions with thunderstorm activity.

Optical phenomena (red sprites, blue jets, blue starters and elves) will be divided against
the backdrop of thunderstorm activity by the corresponding wavelength ranges

2. Concluding remarks

Registration of electric field alteration during thunderstorm activity on TSHMSS and
synchronousspace shooting of upper boundary cloud covering on a test polygon from satellite
Terra/MODIS were carry out.

A “useful” signal from lightning discharge is highlighted. Spectral image of upper
boundary cloud covering during thunderstorm activity was developed. A new lightning discharge
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index is created.

In fact, this is a first step to understand these complex processes. To be expected, that
impulses from lightning discharges directed to upwards and having a big range characteristics,
which present a serious, dangerous for airspace apparatus on all stages of flight: launch,
climbing, entering space orbit and operating on height 6-300 km.The developed method of
detecting glows in the cloud covering will be used to study optical phenomena over other
regions.
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HAW3AFAWIBI XKEPJIEPIE ATMOC®EPAHBIH )KOF APFBI
KABATTAPBIHBIH OIITUKAJIBIK KYBbIJIBICTAPBIH EKI AEHI'EWJII 3BEPTTEY

B. Fpnmem«ol, C. TOHeHI[i¥JILIZ, A. H¥pJ1aHKLI3bIz
LF3TYO, Anmarst, Ka3zakcran

2 CorGacs yHUBepcuTeTi, Anmatsl, Kazakcran
aigulya 17.3@mail.ru

Anoamna. Tsaap-Ulans Omik Taymel FeutbiMu craHmusaceiHga (THIMCC, Anmatbl) Haiizarait
Ke3iHjae OeTTik KabaTTa AJIeKTp opiciH Tipkeyni xoHe Terra/MODIS cryTHUTIHEH ChIHAK MOJIUTOHBIHBIH
YCTiHIE OYJITTHI KaMBUIFBIHBIH IIBIHBIHIA CHHXPOHABI OSHHEHI KAMTHTHIH €Ki MeHTeHI SKCIIepHMEHT
HOTIDKEJIepl YCHIHBUTFAaH. HaizaraiinplH paspsapiMeH OallaHBICTHI Haii3aFail aliMarbIHBIH YCTiHJIE
aTMocQepaHbIH KOFapFbl KaOaTBHIHBIH CIEKTpaibabl OcitHeci skacannmel. Terra / MODIS skepcepikTik
CypeTTepiH eHJACY HOTHXKeciHie Oi3 Halizarail OeyiceHAUTIrT Oap aiMakTapiblH YCTIHAErT ONTHKAIIBIK
KYOBUTBICTapABl (crpaiftTap, »mbdTap, KeTUmip arbicTap CHAKTHI) 13/Iey JKOHE 3epTTey YIIiH
nai anaHpUIaThIH KaHa "Hal3arail pa3psiIbIHBIH"' MHIEKCIH KYPIBIK. FaphlIThIK CypeTTepli eHIeYyIdiH
J3ipiieHreH ozicTemMeci Oacka cananapra ONTHUKANBIK KYOBUIBICTapAbl 3epTTey YUIIH A€ MaiJaJaHbLTybl
MYMKiH.

Tipek ce30ep: Halizarail, ONTUKAIBIK KYOBLIBICTAp, HAl3aFall pa3psbl, CITyTHUKTIK CypeTTep.

JIBYXYPOBHEBOE UCCJIEJOBAHUE ONITUYECKHUX SABJIEHUN BEPXHUX
CJIOEB ATMOC®EPBI HAJI OBJIACTSMH C TPO30M1

B. Fpnmeﬂkol, C. Tenenni;mmz, A. HprIaHKbBI)IZ

! HIKUT, Anmatsl, Kazakcran
2 Carmacs yHuBepcuteT, Anmatsl, Kazakcran
aigulya 17.3@mail.ru

Annomayua. llperncraBneHbl pe3ynbTaThl JBYXYPOBHEBOTO OSKCIEPUMEHTA, BKIIIOYAIOIIETO
PETUCTPALIMIO DJIEKTPUUECKOTO TOJISI B IMOBEPXHOCTHOM ciioe BO BpeMms Tpo3bl Ha TsHb-lllanbckoit
BbIcOKoropHolt HayuHo# craHiuu (TIIMCC, AnmaTpl) ¥ CHHXPOHHOE HW300pakKeHHWE Ha BEpIIUHE
00JTaYHOTO TOKPOBa HAaJ HCHBITATENbHBIM NOJUTOHOM co crnyTHuka Terra/MODIS. Beio cozgano
CIEKTPaTIbHOE N300pakeHNe BEPXHHUX CIIOEB aTMOC(ephl HaJ 00JacTsIMH TPO3BI, CBI3aHHBIMU C Pa3psSaoM
MosHUU. B pesynbraTe 00pa0dOTKU CITyTHUKOBBIX CHUMKOB Terra / MODIS MbI co3manu HOBBIM HHICKC
"pa3psiaa MOJIHUM'", KOTOPBIA OyJeT MCIIONB30BATHCS ISl IOMCKA M UCCIIEOBAHMUS ONTHUECKUX SIBICHUN
(Takux Kak CIpaiThl, Ab(]bI, TOyOble CTPYH) HaJl pETHOHAMH C TPO30BOW aKTUBHOCTHIO. Pa3paboranHas
METO/INKa 00pa0OTKU KOCMHUYECKHUX CHHUMKOB MOXKET OBITh UCIIOJIb30BaHA W JIJISI U3YYEHHS ONTHYCCKHX
ABJICHUH HaJ JPYTUMH OOJIACTSIMU.

Knwouegwle cnosa: Tpo3a, ONTUYECKUE SIBICHUS, pa3psi MOJTHUN, KOCMUYECKHE CHUMKH.
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NUMERICAL SIMULATION OF SHAPE CHANGES OF THE UAV AND THE
MATHEMATICAL DESCRIPTION OF THE PROCESS OF TRACKING SATELLITES

Annotation. The article considers the possibility of designing an apparatus for tracking space over
the territory of the country. Verification for its development are given. The basic model of the planer for
modernization is chosen. The main projects for changing the fuselage type are selected. The modeling is
carried out and the choice of a specific project based on the results of numerical calculations is justified.
A mathematical model of the process of tracking moving objects in the sky was designing and
substantiated. Methods for its further improvement are given.

Key words: Unmanned Aerial Vehicle, Space, SolidWorks, Simulation, Satellites, Ephemeris.

Introduction

The contemporary nature of the various conflicts between countries and various armed
alliances is currently undergoing significant changes. By and large, they begin to move from the
real world to the information world. This is also stated in the military doctrine of our country [1].
In this case, the greatest role begins to play information that can be collected from the positions
of the likely enemy through various methods, including space espionage-observation of the
territory of the country from space. Therefore, the military leadership of the country needs to
know at what time there are foreign spy satellites over the surface of the country, in order to take
special measures to disguise the group of troops and avoid relocations.

Thus, we face the following task-to provide all-weather monitoring of the sky and
automatically find spy satellites, accumulate information about them and transmit information to
the armed forces.

Materials and methods

Due to the need for all-weather monitoring of satellites, it is necessary to exclude the
influence of weather conditions. As we have proved in the article [2], the easiest way to do this is
to raise the observation point above the tropospheric clouds (about 4000 m). For these purposes,
we also choose the GEOSCAN 201 unmanned aerial vehicle with an already available front
camera to track noctilucent clouds and various other phenomena of the upper atmosphere, adding
to it our device with a photomultiplier.

As a result of the analysis of various models of fuselage fairings, we have chosen the
following types indicated in figures 1-6.

el —

Picture 1 — UAV Profile of project 1 Picture 2 — UAV Profile of project 2
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) ] ) Picture 4 — UAV Profile of project 4
Picture 3 — UAV Profile of project 3

Picture 5 — UAV Profile of project 5 Picture 6 — UAV Profile of project 6

It was decided to calculate the optimality of the design using numerical modeling methods
in the SolidWorks software environment. We decided to estimate the distribution of pressure
created by the incoming air flow. For the calculation, we will take the following environmental
parameters according to the standard atmosphere model:

Medium Type: Air

Flight altitude — 4,000 m

Atmospheric pressure at a given altitude of 61300 Pa [3]
Temperature: 262.8 K

Center of mass speed: 20m /s

Angle of attack: a = 6°

Visualization of pressure isobars on the plane perpendicular to the midline of the wings is
shown in figures 7-12 below.
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Picture 7 — Pressure Isobars in the Symmetry Picture 8 — Pressure Isobars in the Symmetry
Plane of Project 1 Plane of Project 2

Picture 9 — Pressure Isobars in the Symmetry ~ Picture 10 — Pressure Isobars in the Symmetry
Plane of Project 3 Plane of Project 4

Picture 11 — Pressure Isobars in the Symmetry  Picture 12 — Pressure Isobars in the Symmetry
Plane of Project 5 Plane of Project 6

As can be seen from the graphs, the pressure distribution does not change much, but in the
upper part of the fuselage change significantly. As can be seen, in the last figure, the drag forces
contribute the least moment of pitch, which will have little effect on the behavior of the aircraft
in the air.
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To observe the satellite from the aircraft, it was decided to use the device MPN-8KM,
produced by the Novosibirsk Instrument-Making Plant, which will allow to observe even faintly
luminous objects of near space.

Figure 13 — Appearance of the device MPN-8KM

The weight and dimensions of this device are given below:

Overall dimensions: not more than 69x67x80 mm

Weight not more than 0.6 kg.

Thus, the weight of this device does not exceed the payload of the UAV, and its
dimensions will easily allow you to fit it inside our upgraded airframe.

The whole process of determining satellite ephemerides can be described by the following
algorithm:

a. Taking photos. Record the exact time.

b. Selection of the brightest objects in the photo

c. Construction of the relative coordinate system associated with the photo

d. Determination of local coordinates of bright objects in the photo

e. Identification of each bright object with a particular star

f. Translation of the relative coordinate system into the Equatorial coordinate system

g. Determination of the Equatorial coordinates of all other objects in the photo with an
uncertainties.

h. Initialize all luminous objects with star database

i. Detect and remember objects that are not in the database

J. Take the next photo and follow steps a-i

k. identification and comparison of coordinates of objects not included in the database.
Detection of moving objects. Preliminary classification.

I. Accumulation of information (a series of several photos)
m. determination of ephemerides of unknown moving objects.

This algorithm is very simplified, because it does not take into account the error of various
measurements, so in the future it will require clarification.

The solution of the problem of increasing the accuracy of orbital elements of moving
objects, in addition to increasing the accuracy of astrometry and the accuracy of fixing the
moments of time, is solved by increasing the number of flights taken into account - the
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accumulation of information from each flight of the satellite increases the accuracy of the
calculated orbit.

The method of accounting for astrometry for two or more flights is schematically given
below. First, the astrometry of the first flight is taken and the initial ephemerides of the "zero
approximation™ (reference points) are determined. Then get refined ephemerides- (one span --
see previous paragraph). The resulting ephemerides are then written to a file, and the astrometry
of the second flight is recorded below in IOD format. After that, perform a recalculation on the
new era of ephemeris (second flight).

Conclusions

As a result of the implementation of this project in full, we will get a tool that will be able
to track various near-space objects flying over the territory of the Republic of Kazakhstan in
unmanned Autonomous mode. It can be foreign spy satellites, space debris of various sizes, the
problem of which is very relevant in recent years, and various natural objects, such as asteroids,
dangerously close to the Earth.The article also presents a numerical simulation that allows us to
estimate the impact of air on the unmanned aerial vehicle during flight, as well as the change in
the pressure distribution under different types of modernization. A mathematical algorithm for
searching for various moving objects in the sky was also developed using a photomultiplier as a
radiation receiver, which repeatedly increases the number of objects for observation.
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Anoamna. Maxanaja en ayMaFbIHBIH YCTIHJIETI FaphIll KEHICTITiH Oakpliay YIIIH ammapat Kypy
MYMKIHJITT KapacTeipbuianel. OHBI 93ipiiey YIIiH Heri3jeMe KenTipinred. JXaHFBIPTY YIIIH IDIaHEpPIiH
Oazanblk yirici Tanmanael. Pro3emsDKABIH TYPiH ©3repTy YILUiH Herisri jkobanap TaHganraH. Ecenrey
HOTIXeJepi HeTi3iHAe HakThl >KOOaHbl TaHAAy HETi3JIeNreH XOHE YJTiIey OpbIHAAIFaH. AcHaHIaFbl
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KO3FaJIaTBIH OOBEKTLIePIi OaKplIay MPOIECIHIH MaTeMAaTHKAIBIK MOJENI KYPBUIFaH OHE HETi3/ICireH.
OHBI 0/1aH opi XKETIAIPY SAICTEpi KENTipiNTre .

Tipek ce30ep: YIIKBITICHI3 YIIy ammapatsl, Fapsi, Solidworks, Momenbrey, skacaHAbI CEpiKTep,
ahemepuTep.

YUCJIEHHOE MOAEJINMPOBAHUE UBMEHEHUSA ®OPMbI BIIJIA U
MATEMATHYECKOE OIITMCAHUE ITPOLHECCA CJIEXKEHUSA 3A CITYTHUKAMMU
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Annomauus. B crathe paccMaTpMBaeTCs BO3MOKHOCTH CO3MAHUS ammapara JUis CICKEHHs 3a
KOCMHYECKHUM MTPOCTPAHCTBOM HaJI TEPPUTOPHEN cTpaHbl. [IprBeaeHbl 000CHOBAHHMS /ISl €r0 Pa3padOTKH.
BriOpana 6a3oBasi MOjieNb TUIAHEpA JUIS MOJEPHHU3AUH. BRIOpaHbl OCHOBHBIC MPOEKTHI JJIsi H3MCHEHHUS
tuma (Gro3easvka. BRITONIHEHO MOAEIMPOBAaHKE W 0OOCHOBAH BHIOOP KOHKPETHOTO MPOEKTa HA OCHOBE
pe3yIbTaTOB YHCICHHBIX pacdeToB. Co3maHa u 000CHOBaHa MaTeMaThdeckas MOJENb Ipolecca
OTCIIC)KUBAHUS  JBIKYIIUXCS 00BEKTOB Ha Hebe. IIpuBeNeHBI METOOBI IO €€ JalbHEHIeMy
YCOBEPIICHCTBOBAHUIO.

Knrouesvie cnosa: d6ecnimnotueiit Jlerarensusiii Anmapar, Kocmoc, SoidWorks, moaenuposanue,
CITyTHHUKH, 3()eMEpH/IbI.
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KINEMATIC ANALYSIS OF THE HORIZONTAL-FORGING MECHANISMS

Abstract. Horizontal — forging machines are used for hot stamping forgings such as "pin-head",
planted in the end, and forgings with internal cavities in one or two mutually perpendicular planes of
ferrous and non-ferrous metals in large scale and mass production. All horizontal — forging machines can
be divided into two main groups: the vertical and the horizontal plane arrays connector. The main
advantage of machines with a horizontal plane matrices connector is disclosed that the matrix is fully
open shed frame blanks for movement along the entire length of the block matrix, which certainly
simplifies and facilitates automation of these machines.

Key words: gear, numerical simulation, Lagrange equation, coefficient of wear.

Introduction

Horizontal — forging machines are used to bore, to plant burrow service passages, to clamp,
topress out and blank workpieces. In other words it’s used for production of various workpieces
that require stamp dividing by bar stocks in different branches of industry [1]. Horizontal —
forging machines are widely spread because of the following benefits:

in comparison it has the efficient production of smalls lots;

economically forming details with metal mall is more efficient than using wooden malls;

has an ability of automatic producing of huge one-typed workpiece lots.

Materials and Methods

Figure 1 —Kinematic scheme of the horizontal — forging machines.

U21 trans missive dependence of shaftand crank rod angular speeds:

-y e
—a— _Keea= W
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or:

(= = : 55;; 7 2)

Function of point speed transfer, of slide point C:
_ = =
%;I ;D ®3)

(4)

()

(6)

(7)

(8)

9)
The second crank rod angular acceleration:

déa% qc?d-‘
= 1 i e (10)

or:

%f—% (11)

Transmissive dependence of the second crank rod angular acceleration can be found by the next
formula:

(12)
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Dependence of received 9. accelerationto the square number of C point angular acceleration on
slide is equal to:

(14)

for shaft stable length (4, =4)from angle ¢ , related to the shaft conductor A, various offsets
tyc=12/ cHof function change is being observed; link angular speed [2] ¢:.-angle slide

conductor's permanent offset (/1@ =0,5), changes related to shaft 4, transmission message on

various length Wa=c2/ egwere performed.In this concrete situation when e=0 there are
following dependences for trans missive-slide mechanism:

=ar ERH3) (15)

(16)

(17)

For the point C on the third slide:

f&r@ (18)

e.?:%!s%:%:‘-; ) (19)

The next formula is recieved by the method of expanding the inverse arcsin x trigonometric
function on N-bit range for practical task’s easier solution:

aAr-Cess i iy (21)
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Sa4-500 Laass

S =
= S3 =<3

Usually this range is solved by the first two terms. If /4, <1 then it gets limited and can be

easily solved.In this case the following approximate formulas should be used [3].
for the second shaft:

s i@:—ls 147
2
(23)

(22)

C@ﬁé‘gs ry (24)

12112"‘)0@33
= - @)

P - B —
§§f*§ff =% (26)

For the point C on the third slide:

(27)

(28)

Results and Discussion

Discovering the mechanism of horizontal — forging machines by the MSC ADAMS program the
result of change of speed of every link, moment and force is being seen (figures 2-7).
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Figure 2 — Computed plot of forces and moments for joint 1.
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Figure 3- Computed plot of forces and moments for joint 2.
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Figure 4- Computed plot of forces and moments for joint 3.
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Figure 5— Computed plot of force the axis Z of the joints number 1,2,3,4.
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Figure 6 - Computed plot of moments the axis X of the joints number 1,2,3,4.
MODEL_1
2 5E-007
1.5E-007 1
DAL AN TS
£ | lgh| SIRE T IIRES v 2l 8 4 A T kil La A5
g 0.0 Vf# H‘i‘” V* ' V‘-‘ } ) > ';f"_ b"ﬂ— Vkﬁ VA}’ W V\ v h V‘ V i
5] -5.0E-008 - H
-g | r L 1|
2
-1.5E-007 - \
| —JOINT_1.TX
-2 5E-007 + = =JOINT_2TX
1 === JOINT_3.TX
-3.5E-007 T I —JOINT_4TX
0.0 50 10.0 15.0
Analysis: Last Run Time (sec) 2016-05-19 23:59:23 e
Figure 7 -Computed plot of moments the axis X of the joints number 1,2,3,4.
Conclusions

This article was aimed to calculate horizontal — forging machine's links strength. To achieve
thisgoal huge amount of state standards were discovered.Problems of synthesis of original four-
linked kinematic chain by the power transmission criteria of any leverage mechanism including
multilink mechanism with defined movement laws of incoming and outgoing links during
process of projecting were observed. The dynamic analysis of horizontal — forging machine was
prepared by the MSC ADAMS program.
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AHOamna. BOIIBIK — COFYy MalIMHAJIAPKI ipi CEPUSIIBI JKOHE MAcCaIbIK OHIPICTE Kapa jKOHE TYCTI
MeTaiapaal  Oip Hemece €Ki e3apa MEepHeHIUKYJSp JKa3bIKThIKTapAa ImKi KybICTapbl Oap
COFBUIMAJIAP/BI JKOHE Jie Tyl OeTke 0ac THEriMEH OpPHAIACTHIPBUIATHIH CHIPBIK TOPI3i COFBUIMAIapbl
BICTBIKTAll KaJbITAy VIIH KOJIJAHBUIAJbI. BOWIBIK — COFy MalllMHAJApbhIH €Ki HEri3ri Tomka Oeiryre
Oomamel: TIK JKoHE KeumeHeH (OOIIBIK) JKa3bIKTBIKTBI MAaTpHIlAap aKbIPAHIBICHIMEH. bBOHIBIK
JKA3BIKTHIKTBI MATPHUIANAD KBIPAHBICHIMEH MAIIMHACHIHBIH HETI3r epeKmIeriri MaTpulaiap amnibK
KE3iH/Je TYFBIP allachIHBIH TYTEIIMEH allblK OOJYbI, JaibIHAAMAaHBIH KO3FAJIbICH VIIIH MaTpHIa
JKUBIHTBIFBIHBIH OapiiblK Y3BIHABIKTAphl OOWBIHINA, Oy MallMHAIAPIBIH aBTOMATTaHIBIPYBIH CO3Ci3
JKEHUTIETe 1.

Tipexk ce30ep: TicTi Oepiiiic, CaHIBIK MOJIEbACY, Jlarpank TeHIeyi, TO3y Ko UIIueHTI.

KUHEMATUYECKHUI AHAJIN3 TOPU30HTAJIbBHO-KOBOYHOI'O MEXAHU3MA
XK. A.ﬂra31,11, 3. AMI/IpOBal, K. Jayaerxan !
Hekommepueckoe akimoHepHoe 00IIecTBO «AIMAaTUHCKUN YHUBEPCUTET SHEPTETUKU U CBSI3U

umenu ['ymapb6eka [laykeeBay, r. Anmarsl, Kazaxcran
ali84jauit@mail.ru

Annomayus. ['OpU30HTANbHO—KOBOYHBIE MAIIMHBI TPUMEHSIOTCS JUIA TOpsdYe IITaMIOBKHU
MOKOBOK THIIA «CTEPKEHb C FOJIOBKO», BRICAXKUBACMBIX B TOPEI], U TOKOBOK C BHYTPEHHUMH MOJIOCTSIMHU
B OJIHOW WM JBYX B3aMMHO-TICPIICHIUKYJSIPHBIX TUIOCKOCTSX W3 YEPHBIX M IIBETHBIX METAIJIOB B
KPYIIHOCEpUHHOM M MacCOBOM IIPOM3BOACTBE.Bce IOpHU30HTaIbHO—KOBOYHBIE MAIIWHBI MOXHO
IIOAPA3/IECIUTh HA JIBE OCHOBHBIE TI'PYIIIBI: ¢ BEPTUKAIBHONW M T'OPU30HTAIBHON IJIOCKOCTBEO pazbeMa
Matpuil. [ TaBHOE TOCTOMHCTBO MAIIMH C TOPU3OHTAIHLHOMN MIIOCKOCTBIO pa3beMa MAaTPHIl COCTOHT B TOM,
YTO TPU PACKPBITBIX MATPHIAX 3€B CTAHWHBI MOJHOCTBIO OTKPBIT JJIsi JIBUXKCHHUS 3arOTOBOK IO BCEH
JUTMHE MaTpUIHOTO OJI0Ka, YTO, OE3YCIOBHO, O0JIETYAECT U YIPOIAeT aBTOMATHU3AIINIO ATHX MAITHH.

Knrouesvie cnosa. 3yOuatbie mepenauu, nudpoBoe MOJCTHPOBaHWE, ypaBHeHHe Jlarpamika,
KO3 GUIMEHT U3HOCA.
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TUAPOLAJIMHIPIAIH IIIKI BETTEPIH 3AMAHAYHY O/IICIIEH OHJIEY

Andamna. TUIPOIMIVHID TWIb3aJIapbIH COHFBI OHJICYIIH Ka3ipri 3aMaHFbl TEXHOJOTHSUIAPbIHA
Tangay skacanabl. ['Mib3aHbIH JKYMBIC O€TiH YCTIHI IJIaCTHUKANBIK JedopManuanay TICm KoHE
KOKAyMEH OHJIEYy OJICTePiHIH apTHIKIIBUILIKTAphl MEH KEeMIIUTIKTepl KapacThIpbUIAbL. | Mib3aHbI
MaWbIHAAyABIH COHFBl  OHMIPICIHIE NalmamaHbUIFaH CYNEepOUHHUINTI  ITHEBMOOPTAIBIKTAHTEIIKIIIT
eHney(I100) HaTmKkeci KO KEeTKI3IITeH OH TOKipHOeH! KOPHITHIHABLIANHIBI.

Tipex co30ep. TUAPOUWIMHAP THIB3aChl, XBUITHIPAaTy, OaObIHAa >KETKi3y, O€TKi IIacTUKAIIBIK
nedopMaris, ayHaKIIanel Oypieyiml, KaTalThUIIBII CyNep(HHUIITI ITHEBMO OPTANBIKTAH TEIKIIll OHCY.

Kipicne

Kazipri 3amannma MammHa jkacay KemIeHI >XOFapbhl TEXHOJOTHSIIBIK OHIIPICKE >KOHE
FBUIBIMH QJIEYETKE He. DKCIOPTKA OaFrbITTaJFaH JKOHE MMIOPTTHI AJIMACTBHIPATHIH aBTOMOOMIIb
OHEPKACiOl, TPAKTOPJIBIK JKOHE aybUIIIAPYAIIbIIBIK TEXHUKACBIHBIH OHJIIPiCi )KOFaphl KAPKBIHMEH
namyna [1].

['mapaBnuKanplK  KYPBUIFBI ~ OHEPKOCINTIK  JKAOJBIKTApABIH  KOHE  MOOMJIBIL
MalIMHAJIAP/BIH aXKbIpamac Oeumiri OoybIn TaObUIANbl. MaluHamap carachkl eyl Jopexele
OHBIH Kypamjac OeiKTepi peTiHie KeJIeTiH THAPOKETEK KOHE TUAPOLMINHID CcarachlHa TOYeml
OOFaH/IBIKTaH, THPABINKAJIBIK JKETET1 )KOK 3aMaHay! MaIlIMHAHBI €JIECTETY MYMKIH eMecC.

MexaHHUKaIIBIK ©HJCY OOMBIHIIA THUAPOLWIMHAPAIH €H KHUbIH Oemieri — ruib3a. Kem
JKaFJaiapaa KaTThUTBIK CaHATTapbl OOMBIHINIA OHBI KATTHUIBIK MOJIIEP] a3 kOHE )KYKa KabaTThI
OemiekTepre Kartkpi3yra Oonaapl [2], Oyn imki O€TiHIH camachblHa KOHE T'€OMETPUSUIBIK
JIOJIITIHE 9cep €Tel.

Kymbic enaipici
l'unp3anbl Tecy omici KemieHAl (axTopiap >KUBIHTBIFBIMEH aHBIKTANaAbl, OJapIbIH
apachlHJla Ta0apuTTIK eJIIeMIEpl eCKepisieal, MaTepualasl JaibIHIAy >KOHE OHBIH CaJIMarhl;
HIBIFAPBUTBIM KOJIEMI, HBICAHBI KOHE OHJIPTreH YIUBIMHBIH THII1; TEXHOJIOTHUSIIBIK Ka0ABIKTap MEH
KepeK-KapakTapAelH 00Jybl. bacTel (akTopra opOip ToCUAEpAIH  ISJAIT, OHIMAUIII MeH
THIMILTIT] KATKBI3bLIAIEL.

['unp3a TeciriH KapaTbUIbIM KEYJIEMKOHY TIK, KOJJIEHEH HeMmece Koeji0ey TOKapibl KOHY
OlnjexTe KamaynaHraH OacTuek keMmeriMmeH eHaeneni [3]. ['unb3anbiy imki OeTiH OHAEYIIH Ta3a
OTEpalMsIChIHA KYKajalm >KOHYy, OeTkeinl wuurim aedopManaHy >XKoHE KakayMeH OHJCY
JKaTKbI3bLIAbI [4].

Jatibia Gemmiekke neiiH OYKIJ KEIIeH 11 onepanysuiapJal oTeTiH KaHia Tepic ¢hakTopiap
JKOHE TEXHOJIOTHSUIBIK KaFJaiiblH TOMEHJAETYy YIIiH OH (haKTOpIapMeH KaHIIAIBIKTHI
OoceHneTUIreH HeMmece OelTapanTaHAbIpbUIFaH OOJaThIHBL, OHACYAIH TYIKI >KOFapFbl MOHI
asKTaJIFAH COHFBI OTIEPAIUsIIAP/IbIH HOTHKECIHE OalilaHbICTHI [5].

Kenip-OynbIpaplH KOFapFbl JIEHreiHe KON JKETKI3y OHIEYIiH KypIelUliriHe TiKelaeH
OaitnanbicThl. EHOCKTIH jKOFapbl KAPKBIHABUIBIFBI KaXKayian eHAeyTe TOH, dcipece )KaHYBIIITaYy.

Kanyviwumay ®orapbl ©JIIEM I TOAIKTI, TEOMETPHUSIIBIK IMIIIIH/II )KOHE OHJIeNTeH OeTIHIH
a3 Keip-OyIbIPIIBIFBIH KaMTaMachI3 etefi [6].
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JKanysImray mpoieciHig MoHI —KaHYbBIIT OaChIMEH 9MINTI Kalpan TYCIpyAeH, aitHaIIBIPFbI
OUIIEKTIH TOMNCAJIbl KOCBUIBIC TICH aWHAIBIMHBIH aWHaJIMaiabl JKOHE Kepi KaWTaThIH
KO3FaJIbIcTapJian (Keige TepOenmeni) Typaabl, HOTHXKECIHAC KaHYBII KapakK OYpaHIIbl ChI3BIK
OoitbiMeH xypeni [7].

JKanyprmran kaiipay mpomecinae enuey amametpid 0,01..1,0 MM Hemece omaH Kem
Memepae anbin Tactaiapl. COHBIMEH KaTap MHKPOTEHCI3MIKTI JKOHE HETi3ri MeTalablH
TapakTapbl JKOWBUIAIBI. OJINTI TYCIpy INETIHAEC KOHYCTBIK, ©OPECKENIiK, OeIKeTapi3zec,
KOPCETTUTIK, KbIpJay >XOHE TEeCiK OCIHIH KHCBIKTBIFBI TYPIMEH aJIBIHFBI ONepanusiapibly
KHUBICTIAYIIBUIBIFBIH TY3€TY KaMTaMachl3 €TiIE/].

JKanmer ominTi OenrijiereHHEH KEWiH oOIlepanusyiap CaHbIH TaFalbIHIAI, OAINTep.i
onepauusiiap OoifpiHIIa Oeiesl KoHE KECeTiH KaipakTap CHIIaTTamMachlH TaHjaiabl. bipHemie
omepanusuiapAa OHICY YJIKEH METaUIIbl aXbIpaTy KoHe Oipjelt KalipakTapMeH TeMeH
napameTipae OeTiHIH Keaip-OyAbIPJIbIFBIH KAMTaMachl3 €Ty MyMKIiH €MECTITIMEH TYbIHIaJIFaH.

Meramiael  KeckeHae O€TiHIH Keaip-OYIbIpIbIFbIH  CaKTall, KaWpaKThIH ©3irMeH
KaipaJblll TYPYHI VIIIH YJIKEH 9MINTI KaHYBIITAY ipi TYHIPIIIKTI KalpakneH Tycipyre Ke3iHmi
6omanpl. COHIBIKTAH HET13T1 9inTi OipiHiI onepanusaan any kepek. Ra = 0,4...0,8 Mkm OeTiHiH
KeIip-OyIbIPIBIK MapaMeTpi KaHYbIILITayIbIH Oip onepanusIcbiMeH CeHIMII KaMTaMachl3 eTiel
[6, 8, 9].

Taza omepaunusiapaa omiNTey aNJIbIH ajla JKaHYBIITAyJaH KeWiH OeTiHiH Kexip-
OYABIPIBIFBIH KOK YIIIH FaHA JKETKUTIKTI Oomysl THic. BeTiHiH Keaip-OyapIpibl mapameTpin
anyaelH Ta3a skanysimray Ra = 0,1...0,2 MkM KaObuiaHaqbl JKOHE OJIaH >KOFAphl >Karjaia
anmas Orneyni KoyijgaHny Kkepek [6].

ATNMa3bIH JKOFAPFhl IIBIFBIHBI KOHE KAPKBIHIBI TO3Ybl TOMEH KATTBUIBIFBI 0ap TYTKBIP
MeTaimaapAbl (IMKi Oonatrapiabl) eHaey Kes3iHae Oalkanaabl, Oy TYHipiIikTep OaliaMbIHBIH
alfHaJachIH/IaFbl JKOHKAHBIH aFbIHJBI TYCYIH aJblll TacCTayMEH >KOHE OapblH KyJall KalyblHa
OaitTaHbICTHI OOJIAbI.

betiHiH Kenip-OyAbIpbl JKOFApFbI ACHIENre JKeTKeH e OOMIbIK OEpiTICTIH YIKEH e3repyiHe
OaillaHBICTBI OHJIENY OHAIpICI eldylp a3ailiajbl, an ycak TYHIPIIIKTI Ouleynl KOJJaHy >KbUlIam
OiTenmyre anbIn Kenel

Ken engepae ImublFapbulfaH —JKaHybIIITay —OUINEKTEpiHIH — Kypajiaapsl — TepOernic
MexaHu3MiMeH skadapikranMarad. Conapiktan TMK enaepinze eH Kemn TapalifaH JOCTYpIIi dfic
JKAHYBIINITAy ofAici OOJbIN TaObUIaAbl. JKaHyBIITayABIH JOCTYPIi OMICIHIE KYPAIJIbIH KYMBIC
KO3FaJIBIC TPACKTOPHUSACH OHJAETETIH MeTalbJIbIH OCi OOWBIMEH alHaly >KOHE KaWTapbIMIbI-
KENTIpUITeH KO3FalIbIC HOTIKECIH e KanbinTacas [10].

KosFranpic KHHEMAaTHKAChl THIITI JOCTYPJIl KaHYBIITayFa KABUIBICTEI OYpaHa ChI3BIKTAPHI

TOPBIHBIH 131H Kypasl (cyp. 1).
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g

0

Cyp. 1. XKanysimraynbH A9CTYPITi CYII0ACBIHAAFH! KaXkay OeJIIeKTepiHiH KO3FaIbIC TPaeKTOPHICHI

CaHgpIK KOHE camajblK KOPCETKIITEpAi e3repTyre MYMKIHIIK OepeTiH TPaeKTOPUSHBIH
KaIFbI3 TapamMerpi Vi, alHaly S>KbUIIAMABIFBIHBIH KOHE V. KaHTapbIMAbI-KENTipilIreH
KO3FaJIBICBIHBIH KaThIHACHIHA OalaHBICTBI 200 OHILY 13A€piH aNUKBIHIABIPY OYPHIIIBI OOJIBII
TaObUIABL.

Kypan MeH OeJeKTiH CalbICTBIpMallbl KO3FAJIbIC TPAEKTOPUSCBIHBIH KYpJeJeHyl
JKaHYBIIITAY MPOLIECIHIH TaFbl O1p KETIAIpY OaFbIT OOJIBIN TaObLIAIbI.

TpaekTopHsHBI KYPAEICHIIPYIe HEri3r1 KOChIMIIA KO3FaJbICTapFa TepOesic KO3FaJIbICThI
cairy OOMBIHIIA KYPTi3ireH KaHybIIITAayIbIH JIPIIIETKIIT CY10achl Oenrifi.

Hipinai xaHyslITayaelH OlpHEIIe CYJI0achlH albIpaibl: OCTIK, alHAIMA, paJHalibl KOHE
KelIeH i Tepoeric Kypan-caiimanisl [8].

Ocrtik TepOermicieH KaHyBIIITAaY MPOLECTIH OHIMALIIrIH 1,5...2 ece apTThIpyFa MYMKIHJIIK
Oepemi, Oyn Kypai-calilMaHHBIH OKHUTIK TIEH aMmIUIeTyJa TepOeNiCiHIH  YIFalobIMEH
OaiinanpicThipaabl. COHBIMEH META OAIMIHIH TYCIpUTy KAapKbIHIBUIBIFBIHAH KEM JereHjie
OneyniH TO3y KapKbIHABUIBIFBI Ada yiFasnasl [11]. 2, a cyperre kepceTiiarenaeii 0ipOarbITTarsl
TpaekTopusi meHOepai TepOemicte Tericrenred. JipUIIeTKill >kaHybIIITayAblH Jamybl Pura
TEXHUKAJBIK YHUBEPCUTETIHAE O3IpJeHreH KYWbIHIBl JKaHYBIITAy ofici OOJbIN TaObLIaIbI
(cyper. 2, 0).

OnpiH Oacka onicTepleH OacTbl allbIpMallbUIBIFBI, acnamnka Oip yakbITTa OipJeil ochbTikK
JKoHe aliHanmalibl TepoenicTep Oipael KUTiKIeH Xxadapaanasipblianst [12].
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Cyp. 1. XKanysimraynbH A9CTYPITi CYII0ACBIHAAFH! KaXkay OeJIIeKTepiHiH KO3FaIbIC TPaeKTOPHICHI

J J

e

0w

—

Cyp. 2. dipinmi (a) sxoHe KYHBIHAHI (0) )KaHYBIITaY Ke3iHAe Kaxay OelmIeKkTep
KO3FaJIbICBIHBIH TPAEKTOPHUSCHI

XKanybimrayaplH eH jkaHa OarbITTapbIHBIH Oipi - [lepMb MeMIIEKETTIK TEXHUKAaJBIK
yYHUBEpCUTETIHE o3ipieHreH "pactpmik" omic [13].

JKanysbimray ke3iHIer1 KapanaibiM KO3FaJIbICTApAbIH CYJIOACH! 3 CypeTTe KeNTIPIITEH.

"

JKa3bIKTBIKKA TETICTENreH >KYMBIC KO3FaJbICHIHBIH" pPAacTpibIK " TpaeKTOpusichl 4 cyperre

KOPCETLITEH.
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Cyp. 3. Kypan-caiiMaH KO3FaJIbICBIHBIH TPAaEKTOPUACHI
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Cyp. 4. Pactpasl >kaHyblITay Ke3IHAETI Kypal-CaiMaHHBIH KapamabiM KO3FaJIbIC
cXemachl

"PacTpipiK" KMHEMAaTHUKaMEH >XKaHYBIIITAYABIH JIOCTYPJl XKOHE TIPULIETKIIT omiCTepeH
OacTbl allbIpMaIIbUIBIFBI, OJ 9p TYPJl JKWIIKTErl €Ki CHHYCOMAAIbAbl TepOemicTeri apaiac
HOTIDKECIHIH Kecy Kosfraibickl ©l1, ©2 (ol >w2) xoHe meHbep 1 MeH ock 2 e3apa
NEepHEHINKYISAp OaFrbITTanFaH A oHe B ammimutyarapbIHbIH Oipi.

KababIKThl TUIMHIIPAIH OapibIK ©HENeTiH OeTiHe Ty3uIeTiH TopAbl (pactp) 3 OipKenki
Oemy ymH, S, OCTI KOHE S,, IeHOepiai Kypaiuael Oepyll KepCceTeTiH KaHTapblIbIMIbl-
KenTipMen V. K9He aifHaIMalIbl V, KO3FaJIBICTBI KOCBIMIIA KOPCETEI].

Ocsuraiima, "pacTpiblK'" KaHYBINTAY Ke31HAEC TOPT KO3FAIBICTHIH KypamMal HOTHXKECIH/IE
KECETIH TYMIPUIKTEPIH YMbIC KO3FAJBbICHIHBIH 4 TpaeKkTOpusAchl mMaiiia Oonagbl KoHE 5
OypaHnanbl ChI3bIK OarbITBIHAA CO3bUIFAH '"pacTpiblK' TpaeKTOpHUSHBI Oinaipeni. 3eprrey
HOTIXKeNepi  "pacTpiblk"  TPAaeKTOPHSIMEH SKaHYBIIITAyAbIH  apTHIKIIBUIBIFBIH  KOPCETTI;
JKAHYBIIITAYBIH JIOCTYPJi OICiHE KaparaHJa eHJey NpOLeCiHAeri eHJEeNreH OeTTiH Keaip-
OyabIpabIFsl 1,5...2 ece sxorapsl [13].

I'uaponMuHIp TUIb3aNapbIHBIH CaHJIayJapblH OHJIETeHAe >KaHYbIIITayMeH >KaJIbLIai
OHJIIpY KeHIHEeH TapaMaraH, Oys1 0ap KeMIIiTikTepre OaiIaHbICTHI:

- KeIip-OyABIPIBIKTEIH JKOFaphl KIACHIH aly YJIKeH eHOEK CHIHBIMABUIBIFBIMEH OaillaHBICTHI,
AFHU OHIIPY TYpJIl TYHIPUIIKTEPMEH Kaiipaibln OipHelle onepanusia OpbIHAaIa/Ibl;
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- 0eTTi ImapKpUIaraHaa TYHIpIIIKTEpMEH Kakay THIPOLMIMHAPACT] THIFBI3ANFaH MOPIICHHIH
TO3ybIHA TEPIC dcep eTei,

- 0eTTiH MUKpONpOUIIi OTKIp TapaKTapAblH O0JybIMEH CUIIATTAIA/IbI.

Jlerenmen, OapiblK KEMIIUTIKTEPre KapamMacTaH, jKaHybIIITay TUAPOILMIMHIDP THIIb3alapblH Oip
OHJIIpICTE OHMAIpyIe KEHIHEH KOJJAHbUIaAbl. bysl KaOABIKTBI KaiTa BIHFaWIayIbIH
KapanaibIMIbUIBIFBIMEH KOHE UWIMHAPAL ajAblH-ajla JalbIHAAYChI3 OHIIPY MYMKIHAIrIMEH
OallIaHBICTHI.

Koiimolpamy  OONIIEKTEP/IH MIINHIHIE aybITKYChI3 Keip-OyABIpIBIK IapamMeTpiH
a3alTyra apHaJFaH.

KbuiteipaTy Ke3iHae Kaxkay Kypaybl OOJIBII 37IaCTUKAIBIK HIEHOEp KOHE Ka)KaKChIIBIPFbI
KOJIJaHBLIAIbI.

Temen kenip-Oyaplp mapaMeTpiIepiH any YIIiH 9pTYpJIi TYHIPIIIKTI Kakay KYpaabl apKbLIbI
OipHele onepanusuiapia OpbIHIay Kepek.

YnKeH KbIpbIl ajdyMeH aijblH-ana KbUIThipaty 40..25 TyHipmiikTi enmemi 6ap
Ka)KaKCHIIBIPFRIMEH OPBIHIANIABI, OVJ1 OCTiHIH KeIip-OyIbIphIH KamTamach3 ereni R, = 0,8...1,6
MKM. 16...8 TYHIpIIIKTI TacmagapbIMeH COHFBI KBUITHIPATy Ke3iHae Keap-Oyabip mapameTpi Ra =
0,2...0,4 mxm sxerkizimendi; 6..3 TtydipunikTi nerntrameH Ra = 0,05...0,1 MKM KaMmTamacei3
etineni. TeMeHri kenip-OyAbIpIBbIK MapamMeTpiepiH aly YIIiH Tacmaiapbl Kaxay MalyHTaKIeH
kabawl [6, 14].

Kaoicay 6abvina owcemxizy - OenumiekTepli OHACYAIH >KOFaphl OETiHIH camachlH
(Ra=0,04...0,02 mxm) xoHe 0,1...0,3 MKM apabIFbIHIa OHICITIN OCTIHIH r€OMETPHUSUITBIK MIITIHHIH
aybITKYbIH KaMTaMachl3 €TeTiH COHFbl ofic. Kaxay OaOblHa KETKi3y — OHJENETIH OeieK
OCTIHEH OMINTI KO VIIIH Oip ME3riige MEXaHWKAIbIK, XUMUSIIBIK JKOHE (PU3UKA-XUMHUSIIBIK
YKYMBICTApPMEH CHUMATTaJIaThlH Kyp/Iei mpolecc.

blckpuiarpin  Kypan TypiHe OaillaHBICTBI — KaKaK MaWYHTAKTBIH KYPaMBIHIAFbI
OekiTiiMereH TYHIpIIIKTepMeH  OanTayAbl >KOHE BICKbUIAYIBIH CYCIICH3HMAICHIMEH JKOHE
OeKiTUIreH Kakay TyHipuiikrepiMeH OanTayisl (IIAap’KbUIAyMEH BICKbLIAY >KOHE IIEHOepIIl
Kaxkay) axbIpaTyFra 00Ja/bl.

BemmexkTepai Kakay mnacTajlapMeH asKTay asKTaJdbIMJapFa IacTaHbl Ti30€KTiH OeTiHe
ME3T1I-Me3T1J1 KOJAaHy apKbLIbl KY3€re achipaibl.

Kaxxay maliyHTarbIMeH OesIeKTepai BICKbUIAN OamnTay MaillyHTaKTbl BICKbLIAy O€TiHE
ME3T1JI-Me3T1J1 JKaFry apKbLIbI ’KY3€re achIpbLIa/bl.

blckputayel Kaxay CYCIEH3USCHIMEH OarnTay ©HJCNIETIH ayMaKKa CYCIEH3HSHBI Y3JIKCi3
Oepy HEMece Mep31M/Il 103aJIbIK OEpyMEH KaMTaMachl3 €TiIeIl.

Honnik Oemmiexktepai Oamray, MaiiyHTaK KypaMbIHOAFbl KOJJIAHBUIATBIH — Kaxay
TYHIpJEpiHiH a3allybIMEH OHE aJlJblH-aja, KapaTbUIbIM MEH COHFbI OamnTay Ke3eHIHAE >KOHE
OHJIeyTe O/IINTI a3alTyMeH eki-Oec omeparusga KaMmTaMachi3 eTineni [6].

KburteipaTy *oHe OanTay KeTiCIeyIIIIri:
- TUAPOIMIMHAP THIIB3alIapbliH OHJLY oJIIeMIepine 0ailIaHbICThl KYpAeIeHI1PIITeH;
- OHJICNITeH OeTTepAl KaKallFaH MUKPOTYHIPILIKTEpAEH AyphIC Tazajgamay naiiananyaa
OeTTep/IiH Te3 TO3YbIHA JKEIIII COFaIbl.

- )KOFapbl CAaHATTHI KeIP-OYABIPIBI ATy YIKEH €HOCKCHIMBIMIBUIBIKIICH OaiIaHBICTHI.

OHjieyliH KEHIHEH KOJIJaHbUIAThIH OJICTEpiHIH KeMeriMeH (axapiay, >KaHybIIITay,
OanTay) Oenrimi Oip JdommikTe OeNIIEKTEepAiH KaxeTTi ¢opMachkl KypbUIaasl, Oipak keOiHece
OeTki KaOaThIHBIH OHTAMJIBI camachl KaMraMachbl3 eriaMeiai. On  OerTiH IUIACTUKAIBIK
nedopmarmsiceiver  (BITJ[) sxy3ere aceippimanbl, OHAA >KOHKA KaJBIITACIIAWIBI KOHE OeT
KaO0aTBIHBIH JKYKa KaTalobl OPbIH anafpl [4].

Kazipri 3amanfbl ypaicrepain Oipi Cankrt-IlerepOypr MeMJIEKETTIK MOJIUTEXHUKAIBIK

YHUBEPCUTETIHIH YIbTPAIbIOBICTHIK TEXHOJIOTUSAJIAP OpPTaJbIFbl YCHIHFAH Ka)kayMeH eMec
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yIbTpaabIObICTHIK COHFBI oHaey (KYCO) 6onpin Tabbutaner [15]. MyHnmaii eHueyre apHajaFaH
TEXHOJIOTHSUIBIK JKa0ABIKTap Kelleci TYHIHACpACH TYPaabl: KyaT Ke3i, 3JIEKTP TOTHIHBIH KULIITIH
TypaeHziprim, Oackapy xyieci, akycTHKanbIK >xyiie. KYCO ymrin jka0IbIKTHIH HETi3T1 )KHHAFbI
- JJIEKTP DHEPrUSACHIH MEXaHWKAIBIK JSHEPTUsfa alHAIIBIPyFa KBI3MET €TETiH aKyCTHKAaJBIK
KyHe.

KYCO TexHomorusiceiHIa aiMa3fap KOJAaHBUIMAKIbI, OipaK Kbl TaJlanTapra OaiaHbICThI
COYJICHIBIFAPYIBIH TEPMOJMHAMHUKAJIBIK OEPIKTIM OHJAENETIH METAUIAAPJbIH KacHueTTepiHe
KATBICTBI OOJIBIN TaOBUIA b Y IbTPAABIOBICTICH COYJICIIBIFApy Oeek OetiHe Oenrii Oip
KBICBIMMEH Oachuianel. OHAeNneTiH OOIIIeKNeH e3apa OpPEKeTTeCYre YIbTPaAbIObIC OeTTi
IUTACTUKAIIBIK TYpAe AeopmanmsiiayMeH, MUKPOTCHCI3JIKTEp YCTIH TETiCTEYMEH KoHE OeTki
KabaTThl JalbIHOayMeH Kipicenai. bactankel 6eTTe ynbTpOABIOBICTHI CyaJie LIBIFAPYIBIH COHFBI
0ip etyi Ra=6,3 Mxm-ke Ra = 0,1 mxMm-Ten (10-kimacc) 6epeni. by Gipereit omic TanpiMan 6onar
MapKaJlapblH, AIFOMUHHMI, MBIC JKOHE OJIapJIbIH KOPBITIATApbIH, kKe3/, KOJIaHbl, OackKa Ja TYCTi
MeTaJIJap MEH KOpbITHAIAp IbIH KOMIIUIITH OHJIey YIIIH Maii/1aTaHbUIa k.

KYCO texHonorusicelH mnaiianaHy Kaxay MaTepuanapblH KoJiJaHy OOMBIHIIA KOJ >KYMbIC
KYIIIH >KOS/IbI )KOHE TEXHOJIOTHSUIBIK MPOLIECT] KEHUTIECTEI].

['aponmauHIp THIB3aTapBIHBIH TECIKTEPIH XKarmail eHaeyIiH OipHenie KeMIIiutikTepi 6ap:

— OeTKi KaOaThIHBIH KATTBUIBIFBIH >KOFapjaTy (KaTaWTaTblH OHJEY YIIiH) 9IeTTe, TepOeric
JKYHMECIHIH YJIKCH ChIMBIMIBLIBIFBI )KOHE aUTapIIbIKTal OH/ICY YaKbIThI KaXKET;

— OeIeKTiH 1mKi auameTpi 75 MM-IeH a3 0ojca, eki HeMece OfaH J1a KeIl aKyCTHKAJbIK
Oacrap KOJaaHbLIaIbl;

— OyJ1 mpotiecce Kyp/ieni KoHe KbIMOAT ska0AbIKThI Maiilaanyabl Tajlam eTell.

IManpamHAp THITb3ANIAPBIHGIH 1IIKI OCTIH COHFBI OHICY/C KeH TapaliFaH dIiCTepiHiH Oipi
ayHakIlla KypajabIMeH Oypriemaey 0ombin Tadbuiaasl (5-cyper).

Byprnemaey KypanbIMEeH ©HICY/IiH HETi3T1 apThIKIIBUIBIKTAPHI:

— METaJul TaNIIBIKTAPbIHBIH TYTACTBIFBI JKOHE O€TKi KabaThIHAA ycaK TYHIpii KypbUIbIM-
TEKCTYpAaChl CaKTaJIaIbl;

— MallyHTakmeH  KbUITBIpaTy, IIEHOepMEeH akapiay OejiKTepi eHJeNeTiH OeTTiH
HIapKbliayblHa XKeTicneial;

— TYpPaKThl OHJIey O€TiHIH TYpaKThl CallaCblH KAMTaMachl3 eTe/li;

— TIpEK ayMarbIH/a KOJIAMJIbl MUKPOTEHCI3/IIK MIIIHIH YJIKSH YIECIeH Kypaibl.

Karan ekmerim ayHakiiameH jkaiiManaraH[a ©OHJENETIH OCTTIH Heri3ri camachlHa Keleci
napameTipyiep ocep eTeli: yiieciMmi, ayHakllla CaHbl MEH eJIIeMJepl, ayHaKIIaHbIH OypbUTY
OYpBILIBI, MIHUETICHIC, ayHaKIIaHbI Oepy >KOHE OpHATy OYPBILIbI, OHJEY KBUIAAMIBIFBI, KYMBIC
KaJlaMJIapbIHBIH CaHbl, Maiiay cakeiHAaTKbII cyibIK (MCC) [4].

KenayHakiia KypanbIHBIH CalbICTBIpMaibl MIeHOEp KbUIaMAbIFbl 2-1eH 200 M / MUH-Fa
neiin e3repyl MyMKiH. KypannblH meHOepii >KbUIIaMABIFBIHBIH YJIFallybl JKbUly OeiyIiH
JKOFapbUTAYBIMEH Oipre >Kypeli, o1 y3aK yaKbITKa CO3bLIaJIbl )KOHE OYJI MPOIECTIH KarJailbiH
Hammapiartaael. Juamerpi 100 mm-gen a3 xarmaiinga 15...40 m/mMun, nuamerpi 100 MMm-1eH Ker
skargarga 30...70 M/ MHH-Ka JeHiH KbUIJAMILIK TaH a1a/Ibl.

AyHaknIaHbl HeTi3iHze Oip JKyMbIC, KeiOip KaFdaiiia ekl HeMece OJlaH >KOFaphbl KYMBIC
KaJaMbIH/1a KoJiaaHaabl [4].

['unpounnuunap rusib3anapblH Olp OpHaTyFa JdalblHAayna OUINEKTI MaijanaHy THIMAIL
0oJ16II TaOBLUTA K.
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Cyp.5. «TBT Tuhboprexuuk» pupmaceianarsi ML700-1-10000 moxeni Oimaex

Kabapikta BTA omici OoWbIHINIA JKYMBIC ICTEHTIH KYPaJIIbIK JKYHE KOJIaHBLIAIbI
(keyneibkony/OyHnay/0ypiaey). JKorapel  KBICBIMIBI ~ COPFBIHBIH ~KOMETIMEH  MaiJIalThIH
cankbIHAATKbIN CYWBIKTHIK (MCC) MaiiMeHn Oipre Tecik KaObIpFalapbIMEH J>KOHE Kypal-
caiiMaHJapMeH TY3UJICeTiH alfHaJIMa apHara KECeTiH jKHeKTepre Oepinemi. TeCIKTEeH MIBIFAThIH
xoHKa xoHe MCC KeceTiH KypaiJblH iIIKi apHAChIHAH >KOHE OYpFbUIay aiHAJIABIPFBIAAH
mIbIFapbuIaapl. Tazanay CysTriCiHeH oHE CalKbIHAATKbImTaH eTkizinreH MCC kaiitaman Taza
Maifbl 0ap BIIBICKA Kipei.

Kazipri 3amanma «2Oxoposm» ¢Gupmacel Oyprieysiepii TalblHIay >KOHE TECiK OeTTepiH
KEYJICHKOHY MEH OypJey YIIiH KeHmeHIi Kypasl JaiblHaay OOHBIHINA CO3Ci3 KOMIOACIIBI OOJIBITT

oThIp (cyp. 6).

Cyp. 6. «Dxoposun» HUPMACHIHBIH KEIICH I KYPasibl

OcwlHIAl Kypagap[blH YAT1 auana3oHsl guametpi 60-maH 455 mMMm-Te JeHiHTI JKoHE
y3bIHBIFBI 10 M-Te IefiHT1 THIPOLMIIMH/AP THIb3aapblH JalbIHIaN OHJ1eH anabl.

Kemenni Kypanasl naigananrania eHIACY peXiMaepi: Kecy KbuiaaMasiFbl - 300 M/MUH neliH,
Oepy KbulmamablFel - 3...6 mm/aiin [17]. Kemenai Kypannsl naiifanaHy >KOFapbl ©HIMAUTIKKE
JKOHE Ta3apThUIFaH OCTTIH camachblHa OalIaHBICTBI OHJICY/IH JKYMBIC KaOUIETIH aWTapIIbIKTan
TOMEHJETyre MyMKIHIIK Oepei.

Anaiina 3aMaHayH JKOHE OTaHJIBIK aHAJIOTTap/IbIH 0oJIMaybIHA OalIaHBICTHI OypJICyaiH JKaHa
TEXHOJIOTUSACHI ©Te KbIMOAT, Kei/1e OTaH/bIK MAIIMHA Kacay YIIiH 0achIM.

Bacrankpl ke3eHje, KaTThl JKYMbIC OesmekTepiMeH TyOipai KexipOyaelp mapameripi
Rs=0,2...0,1 MKM ajnbIHFaHIIA OHJENETIH OSTTiH IUIACTHKAIBIK JehopMalusIaHybl )KoHE Keneci
cyneppuHuIITI THEBMoueHTpoOexai ennaeynain (IILO) sxympic OemmexkrepiMmeH — OeTiHIH
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kenipoyaslp mapameripi Ra<0,08 mxm 6ap mapiapMmeH Tecik JKy3iHIH camaibl eHJACTyiHAE.
Kepcerinren eHey 9JIiCIH €HTI3Y/AIH HETi3Ti Tanadbl, alJbIHFEI Oomnepanusuiapaa OeTTiH >KaKChl
camacelH aiy Oonibin TaObiaabl. TECIKTIH Ky3/1 ©HJIeNny Omeparuschl )KoHE KaTThl ayHaKIIa
oineymen BIIJ[ enaey ormepamusachl »akchl 3€pTTENTCHAIKTEeH, onap cynepdunumti [1O
KOJIZIaHy YIIiH OCTTiH KaXXETT1 camachlHa )KETyre MyMKIHAIK Oepei.

[TLO xommaHbUIATHIH Kypall 8 CypeTTe 8 KOPCETIITEH.

OHjIey KYMBICBIHBIH allJbIHIA Kypal AaibiHaamana neHTipiaeHeni. Coman KeliH Kypaira
aya Oepimin Oypiemuey mpoueci eHaipuieni. OHIEITeHHeH KeliH aya Oepy TOKTaTbUIaIbl, all
Kypan Oacrankbl KajamblHa KenTiputeni Keicklnran aya OepiireHHEeH KeHiH, mapiap Kamepa
OOMBIMEH KO3FajaJbl JKOHE aifHaJIMasbl KO3FAIBIC allbIl TECIKTIH OHJENCTIH OeTiHe ayHaimbl.
Hlapnap ga expeyniH OeTiHE KaThICTHI TEPOEITINI XKOHE PaualIIbl KBUDKY bl OPBIHIANIbI )KOHE
QJITHI 19peskeni 6ocTanapikKa ne.Ocbl MacerneHi menry YiIiH TepMoeHaeyci3 0omaT Tabakrap sl
alfHaNABIpYIbIH 1IKI OeTTepiH mHeBMoBHOponuHamukanblk eHaey (IIB/1O) omici ychIHBUIABI
[17], TepmoeHAaeyci3 KaTrThl emec OonaT naibiHIaMaga imki munueAp Oerinme R,<0,1 Mk
KeIip-OyIbIp/Ibl aTyFa MYMKIHJIIK Oepe/i.

Cyp. 7. Cynepdunu ITLO apHanran KypalablH CHIPTKbI TYPiHIH MOJENbB/I1 YATICI

OHieneTiH OeTiHIH Keaip-OyIbIpbIH TOMEHIETY MUKPOPETU(TIH TapaKTapbIH/IaFbl TOMEH KeJlip-
OYJBIPIIBI THApJApAbIH JIPLIACY OCEPIHEH JKY3ere achlpbliajbl. beTkeinepaiH KUHETHUKAIBIK
SHEPIUsCHIHbIH ©3TepyiHIH HOTH)KeCiH/e OeTTiH OY3bUTYbIHBIH CaKTay >KOHE TEricTeyi opTypii
OarbITTa )KYPETIHIH aTall 6TKEH YKOH.

[apnap marepuansl JaiiblHIaMaHbIH MaTepuaiblHA KaparaHaa dJieKaiia KUbIH, mapiap Keke
OeTkeinepae OeTiHAE 13 KaJAbIpajbl, OJIAPJABIH TEOMETPUSICHl  IIapiapAblH  OCTIHIH
reoMeTpusicbiHa coiikec kenedi. Ry < 0.08 MkMm OonaTblH epecken ILIapiapjabl MaiiaanaHa
oThIphI, R;< 0.1 MkM eHzenTeH OeTiHIH KeAip-OyAbIpbIH amyFa 00Jabl.

KapacteipputFan  eHIEy Oici MHUKPOTEHCI3MIKTIH  KOJaWiabl TYpiH  Kacalael, Oy
TUJIB3ATHIFBI3IAFBINITa YHKENIC KYOBIHBIH TO3y TO3IMIUIITIH, COHJai-aKk O€TTIH KOTepriml
KaO1JIeTiH apTThIPa/bI.

Tecikrepnin 1mki OerTiH eHzaey yumiH cynepuaumti IO Konmanranga TepMoeHAEY
oTepaIusUIapbiH OENTiIey YIKeH SKOHOMUKAIBIK THIMAUTIKTI, ap3aH jKOHE camaibl THIb3alapabl
alyra MyMKIHJIK Gepei.

KopbITbIHABI
1. Kazipri 3amaHfbl MaIIMHA JKacay OHMIPICIHAETI ©3€KTi Mocele TUIAPOIMIUHID

THJIb3AJIapBIHBIH )KYMBIC O€TIHIH eHJeNy camnachl 0oJbln Tabbutaael. OHBIH LIEMIIMI TUIb3ajap
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UMIIOPTBIHAH 0ac TapTyFa KOMEKTECEl KOHE CEHIMJII JKOHE YKOFaphl camajibl THAPOLMIAHAD
HIBIFapyFa MYMKIHJIIK Oepeti.

2. I'mapOouMIMHID THIIB3aJapblH COHFBI OHJICY TEXHOJOTHUIAPBIHBIH 3aMaHayH TalIayhl,
Ka3ipri 3aMaHja OTaHABIK MalllHA jXacay ©HEpKACiOiHIeri Tuib3aHbIH IMIKI OCTIH eHICYe
THIMJII TEXHOJIOTUSIHBIH JKOK €KEHIH KOpCeTTi, Oy xyMbIc OeTiHiH R;<0,1 MKM Kemip-OyapIpbIH
alyra MYMKIHIIK OepeTiH »oHe TMiIb3a-TIOPIICHI THIFbI3Zayla Kyl YHKENICiHIH TOo3yFa
TO3IMJIUIIK camnachblH KamMTaMachl3 €Till, COMKECIHIIe, eleyill MaTepPHAIbIK IIbIFbIHIAPChI3
TUAPOIMIUHAPIBIH KBI3MET €Ty MEpP3iMiH apTThIPA/IbI.

3. I'mapoumnuuap TUIB3AApBIHBIH 1K OETTepiH eHaeyre Oajgama  peTiHze,
oTepanusIapAblH KEe3eKTUIIMH KaMTUTBIH jKaHa OICTI KOJJAHY YCHIHBUIAQABL: KY3A1 eIeMIi
eHey, OeTiHiH Keap-OyabIpibFbl 0,08 MKM O0JIaTBIH KaTaH KYMBIC 3JIEMEHTTEP1 apKbUIbI KOHE
cynepunumTi IO mapnapmen Oerki miactukanbik aedopmanmsicel. CyneppunumTi [1HO
MIPOIIECIH ICKE achIpy YIIIH KYypaj KYPbLIbIMBI 931pJIECHTECH - THEBMATUKAJIBIK IIAPUKTI OYpIIey, o1
0,1 MKM-HEH KeM OHJICNIEeTiH THiIb3a OCTiHIH Kellip-OyAbIPhIH allyFa MYMKIHIIK Oepei.
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MODERN METHODS OF PROCESSING INTERNAL SURFACES OF
HYDROCYLINDERS

B. T. Khairullin', M. A. Berikbayeva®

North Kazakhstan State University, Petropavlovsk, Kazakhstan
meruert_tptk@mail.ru

Abstract. The paper provides the analysis of modern technologies of hydrocylinder liners finishing;
the advantages and disadvantages of methods of abrasive machining and techniques of surface plastic
deformation of liners operating surface are presented. The paper summarizes the positive experience
gained from the use of superfinishing pneumocentifugal processing (SPP) in the finishing operation of
liners manufacture.

Key words: hydrocylinder liner, honing, polishing, refinement, surface plastic deformation, roller-
burnishing tool,superfinishing strengthening pneumocentifugal processing.

COBPEMEHHBIE METOJbI OGPABOTKHM BHYTPEHHUX MOBEPXHOCTE
T'UIPOLIMJIAH/IPOB

b. T. Xaiipyiux 1 M. A. Bepmcﬁaeml2

CeBepo-KazaxcTaHCkuil rocyJapCTBEHHBIN YHUBEPCUTET, T. [leTponaBioBck,
Kazaxcran

Annomayus. llpuBeneH aHamM3 COBPEMEHHBIX TEXHOJOTWI (UHUINHON 0O0pabOTKM THIIb3
THAPOLMINHIPOB. PacCMOTpEeHBI NpenMyInecTBa W HEIOCTaTKH METOJOB aOpa3uBHOM 0OpabOTKU W
CIoCO00B TTOBEPXHOCTHOI'O IUIACTHYECKOTO JehOpMUPOBAHUS pabodeil MOBEPXHOCTH T'iib3. O000IIEH
TOJIOXKHUTENLHBIA ~ OIBIT,  JIOCTUTHYTBIH B pe3ylbTare  WCIOJIL30BaHUS  CyNep(UHHITHOM
MHEBMOILIEHTpoOexxHOoM 00padoTku (I1L1O) Ha pUHMIIHON onepalui U3rOTOBJICHHUS THIIB3.

Knwouesvie cnoga. Tunb3a THAPOUWIMHAPA, XOHWHTOBaHME, IIOJUPOBAaHUE, JOBOJIKA,
MOBEPXHOCTHOE  IUIACTHYECKOE  Je(OPMHPOBAHWE,  POJHMKOBBIM  HAKATHUK,  CynepQHUHUIIHAS
YIPOYHSAIOLIas MHEBMOLIEHTPOOEKHas 00paboTKa.
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AHAJIN3 CUCTEM MOHUTOPUHT A JUIMTEJIBHO YKCILIYATHPYEMBbBIX
3IAHUMA 1 COOPYKEHU HA OCHOBE [IU®POBBIX TEXHOJIOI' I

Annomauyusa. B cratbe mpencTaBieH aHAJUTHYECKUH 0030p CHCTEM MOHMTOPHHIA [UINTEIHHO
IKCILTYaTUPYEMBIX 3/IaHUI U COOPY)KEHUI Ha OCHOBE HU(PPOBBIX TEXHOJIOTUH.

Knwoueesvie cnosa. MOHUTOPUHT CTPOUTENIBHBIX OOBEKTOB, HU(PPOBHIE TEXHOJIOTHH, TEXHUUECKUH
MOHHMTOPHHT.

Beenenue

OnHOI M3 aKkTyaJlbHBIX NPoOJEeM IOCTCOBETCKUX CTpaH, B ToM uyuciae M Kaszaxcrana,
ABJIIETCS COXpaHEHHE M Oe30IacHas HKCIUTyaTalusl MPOMBIIIJICHHBIX 3JaHUM U COOpPYKEHUH,
noctpoeHHbIXx eme Bo BpemeHa CCCP. Hecymue KOHCTpYKIMM YKa3aHHBIX 3JaHUNA U
COOpPY)KEHUI HWMEIOT 3HAYMTENbHBIA (PU3UYECKUH H3HOC, YTO TOBBIIMIAET PUCK aBapUIHOTO
paspylleHHs, T03TOMY HEO0X0AUMO Ha TAKUX OOBEKTaX YCTAaHABIMBATH CUCTEMbI TEXHUUECKOTO
MOHMTOPHHTA.

TexHuueckuii MOHUTOPHHI MPEACTABISAET COOOM Ipolecc, KOTOpbIH BKIIIOYAeT B ceOs:
KOHTPOJIb, aHAJIM3 U OLICHKY HCIBITaHUS CTPOUTENbHBIX 00bEKTOB. [Ipexkiie BCcero NCIbITAHUIO
IIOJIBEPTaIOTCs HECyIME KOHCTpPYKUMH. OmpeneicHue TEKYIEero TEXHUYECKOrO COCTOSHUSA,
BBISIBJICHHE CTENEHU (PU3MUECKOTO U3HOCa, Je(EeKTOB U TOBPEXKICHHUI, YCTaHOBIECHHE
HKCIUTYaTal[MOHHBIX KaueCTB KOHCTPYKIHMH, MPOTHO3MpPOBAHHWE HMX MOBEACHHUS B OyaylieMm —
TJIaBHAs €1 TEXHUYECKOTr0 MOHUTOpHUHTA [1].

Co3naHue albTEepPHATHUBHBIX METOJIOB OIIEHKH (DAKTHYECKOrO TEXHUUYECKOTO COCTOSHMS
HECYHIMX KOHCTPYKIMH B TMpolecce HUX OKCIUIyaTallud BbI3BAHO Y30CTbIO TNPUMEHEHUS
CYIIECTBYIOIIUX METOJIOB Hepa3pylIalollero KOHTpOIs.  BrepBele JaHHbIE MeETO/bI OBLIH
pa3zpaboTtansl U npuMeHeHbl B uccienoBanusx BIIK u aBuactpoenuu, Tak, Obu1 pazpaboTan
METOJ OLEHKM TEeKYyLIero (HEeNpephlBHOTO) HANPsHKEHHO-Ae(POPMUPOBAHHOIO COCTOSIHHS
KOHCTPYKIUH. B cOBpeMeHHBIX HccieioBaHusIX, O1aroaapsi pa3BUTHIO HUHPOPMATHKU U CPECTB
aBTOMATHU3allMM TPOLIECCOB, CTajla IPUMEHATHCS HENpPEpBIBHAS IMAarHOCTUKA TEXHUYECKOIO
COCTOSTHUSI HECYIIMX KOHCTPYKUUH C MCIOJb30BAaHUEM aBTOMATHU3HPOBAHHBIX CHUCTEM
MOHHTOpHHTA. B 3apy0exHOl mpakTHke ux Has3biBaloT «Structural Health Monitoring — SHM»
(«cucTeMbl ~ MOHUTOPUHIA  3[0pOBbS  KOHCTpYKuMii») wiu  «On-Line  Monitoring»
(«HeTIpephIBHBII MOHUTOPUHT», JAHHOE Ha3BaHUE MPUMEHSETCS B aTOMHON 3HepreTuke) [2].

MarepuaJibl 1 METObI

TexHU4eCcKuii MOHUTOPUHT 3/IaHUHM U COOPY>KEHHUH B IIETIOMIIPECTABISET COOO0M MPOBEPKY
(GYHKIIMOHUPOBAHMSI PA3IMYHBIX CUCTEM: SKCIUTyaTallMOHHOW HAJIe)KHOCTH OCHOBAHMSI, HECYIIIUX
U OTpakJaloOLIMX KOHCTPYKLIMH, MHXEHEPHBIX CETE M CUCTeM M T. 1. Bce 3TO BKiIrodaer
peann3alni0 KOMIUIEKCA WH)KEHEPHBIX HCCIEAOBAaHUM, B TOM YHCIE — TEOIEe3UYECKUX
U3MEPEHUH, HMHKEHEPHO-TCOJOTMYECKUX HW3bICKAaHUN, M3MEpPEHHs] BO3MOXKHBIX Je(hOopMariyi.
OO01myt0 CTPYKTYpYy CHUCTEMBI TEXHMYECKOIO MOHHTOPHHIA CTPOUTENIbHBIX OOBEKTOB MOXKHO
IIPEJICTaBUTh B COOTBETCTBUH C PUCYHKOM 1.
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Cucrema Hab0AeHNA H KOHTPOJIS 11

MOHIITOPHHI" _
OLIEeHKH COCTOAHNSA 00beKTa
CucreMa MeponpHATHIT 10 OTNpeaeie-
HABJIIOJJEHIIE HHI0 NapaMeTPoB, XapaKTepH3y0UNX
COCTOAHIE
CpaBHeHHe NOJyUeHHBIX MapaMeTpoB ¢
KOHTPO.Tb

KpHTepHAMH

PI/ICYHOK 1 — Cucrema TEXHMYECKOTO MOHHUTOPHHI'A CTPOUTCIIbHBIX 00BEKTOB

1. TexHu4yecKuii MOHUTOPUHT 3MaHUN W coopyxkeHui. IlpencraBiser coboi cuctemy
KOHTPOJISI W HAONIOJCHUN, KOTOPHIE MPOM3BOMATCSA PErYJISpHO, COTJACHO OIpPEIeICHHON
nporpamme. JlaHHasi cUCTeMa MOXET JaTh OLEHKY (PaKTUYECKOr0 TEXHHUYECKOrO COCTOSHUS
3IaHUSI U COOPYKEHHSI, TPOAHATU3UPOBATH MPOUCXOISAIIUE MTPOLIECCH U CBOCBPEMEHHO BBISIBUTH
TEHCHIIMY HEraTUBHBIX U3MEHEHUH.

2. HaOmonenue. Ilpencraisier co0oi cHCTEMy MEPONPHUSTHN, KOTOPhIE 00CCIICUNBAIOT
oTpezieNieHue MapaMeTpoB, XapaKTePU3YIOMMNX (PAKTUUECKOE TEXHUYECKOE COCTOSHHE OOBEKTa
HaOJIOJICHUS, OT/IETBHBIX €r0 AJIEMEHTOB, BUJOB BO3/ICHCTBUSI HA HETO.

3. Cucrema koHTposdsi. OCHOBHas ee PYHKIHS — COMOCTABIATH MOJIYUEHHBIE TAaHHBIE O
(haKTHYECKOM TEXHUYECKOM COCTOSIHMHM OOBEKTa HAOIIOJACHUSI C YCTAHOBJICHHBIMU KPUTEPHUIMHU
1 HOpPMaMH BO3JIEUCTBUS, C 11€JIbIO OLIEHKH UX COOTBETCTBUA [3].

CymectByeT 4 »dTana TEXHHYECKOTO MOHUTOPHUHTA CTPOHMTEIBHBIX OOBEKTOB, WX
B3aMMOCBS3b MPEJCTaBIICHA HA PUCYHKE 2.

. Cucrema Cucrema
Cucrema
o 0obpaboTkn 5 : BbLIAYTH
HabII0AeHIiT

JAAHHBIX JAaHHBIX

Cucrema
BBIIAYTH
peKoMenIanuii

PI/ICYHOK 2 — DTanbl TeXHUYSCKOTO MOHUTOPHHTIA CTPOUTCIIbHBIX 00BEKTOB

MOHUTOPUHT CTPOUTENBHBIX OOBEKTOB OXBAaThIBAET KPYI' BOIPOCOB, OMMCHIBAIOIIUX
o0OecrieyeHre AKCIUTyaTallHOHHOM  HAJAEKHOCTH  CTPOUTEIBHBIX OOBEKTOB, pa3pabOTKy
IIPOEKTHOM JTOKYMEHTAlMM IO WX PEKOHCTPYKIMH, IPOBEIECHUE HYXHBIX pPEMOHTHO-
BOCCTaHOBUTENBHBIX PadOT.

Ha npumepe Poccunm MoxxHO paccMoTpeTh BHeApeHHe CTpYKTypHpPOBAaHHOW CHCTEMBI
MOHMTOPHMHTa M YIPAaBIEHUS HHKEHEPHBIMU cucTeMaMu 37aHuil u coopyxenuit (CMUC).
VYka3zaHHas cucTeMa BHEpeHa Ha psijie MPOMBIIUIEHHBIX 00bekTOB ¢ 2012 roxa.

OcHoBHOe HazHaueHne CMMC - aBTOMarWyecKMil MOHUTOPUHI CHUCTEM HWHIKEHEPHO-
TEXHUYECKOTO  O00ECleueHUsi, COCTOSIHMS  OCHOBAHHUS,  CTPOUTENBHBIX  KOHCTPYKLIMH
CTPOUTENIbHBIX OOBEKTOB, TEXHOJOTMUYECKUX IMPOIIECCOB, COOPYKEHUNH WH)KEHEPHOM 3allluThI.
Omna B pexuMe OHJIalH nepenaeT HHpopmaluio o6 yrposzax B opransl ynpasieaus PCUC. Cama
CMUC O6pina co3mana nocie nenu TepaktoB B Poccuiickoit deneparuu B 1990-2000 rogax, u
nens ee cosznanus. Ilpu pazpaboTke AaHHOW CHCTEMBI Ipymna pa3pabOTYUKOB ONMMpaach Ha
tpeboBanuss ['OCT P 22.1.12-2005. Cormacuo mn. 4.9 T'OCT P 22.1.12-2005, CMUC
0053aTEIbHO  YCTAHABIIMBACTCS HA TEXHUYECKH CIIOKHBIX M YHUKAIbHBIX OOBEKTaX U
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MNOTEHLMAIBHO WIIM 0c000 omacHbIX o0bekTax [4]. CrpykrypHas cxema AMC moHHTOpHHTA
CMMUC mpexacraBieHa Ha pUCyHKE 3.

Cepsep BBoaa/sbiBoaa

1@) —lCY

NHTEPHET, MHTpaHeT

Berem —

KoHTponnepsbl, |moaynm
ssoaa/sbiBoaa

KabenbHblie nuHMM

Pucynok 3— CtpykrypHas cxema AVIC monuropuara CMUC

TpaHcnopT 1
obopynoeaHue

Mukpoceicmbl

\

Aataukn

[IpenmyiecTBa CUCTEMBI:

1. PaGoTtaer HempepblBHO, B PEKHUME OHJIAMH KOHTPOJIUPYET MapaMeTpbl TEXHUUYECKOTO
COCTOSIHUSI HECYIIIMX KOHCTPYKIUH.

2. C 3ajaHHBIM HHTEpPBAJIOM BPEMEHU IMATHOCTHPYET MECTa BO3HHUKHOBEHMS J1€(EKTOB
(3apokarolUXCcsl MUKPOTPEIINH, JAECTPYKLUU MaTepuaia U IpYyrux), OLEHUBAET OCTATOUHBIM
pecypc HECYIIUX KOHCTPYKIIUH.

3. Ilpumenss CMUC, ™MoxHO Ha3HayaTh JaThl IUJIAHOBOTO PEMOHTa HECYIIUX
KOHCTPYKILUH COIVIACHO TEXHUYECKOMY COCTOSIHHIO, YTO TO3BOJISIET YBEIMYNUTh MEXPEMOHTHBIE
CPOKHM U COKPATUTh 3aTPAThI MPU IKCIUTyaTaLUH.

4. WUcnonb3oBanue AUC monuropuara CMUC nosblmaer 6e300acHOCTb MPOU3BOJICTBA,
TaK Kak JaHHas CUCTeMa, B CIllyyae MPEBBIIIEHUS 3aJaHHBIX AJI JUAarHOCTUKU MapaMeTpoB,
BBIIAET cOOOMICHHs Ha pabouee MecTo oneparopa [4].

Kax mo6as cucrema Monutopunra, CMUC wumeer HaOOop [JaTYUKOB pa3IUYHOIO
Ha3HAYEHUs, PErucTPaTopoB M HAOOp Mporpamm, KOTOpbIE MpeAHAa3HAYEHbI AJIS YIpaBJIECHUS
npoiieccoM cOopa IaHHBIX, UX XpaHEHHs B 0a3e NaHHBIX, 00PaOOTKM TaHHBIX C UCTIOJIb30BaHUEM
CIEUAJIBHBIX IPOLEAYDP U aJITOPUTMOB.

B Kazaxcrane Ha ocmoBe CHull PK 3.02-05-2010 Taxke pazpabaTbeiBatoTcsi TIOJOO0HBIE
CUCTEMBI, B YaCTHOCTH — aBTOMAaTHU3MpPOBaHHAsl CUCTEMA MOHMTOPHMHIA 3/1aHUN U COOPYKEHUMI
¢upmbl «MlHBeHT — ABTOMartuka» (r. Anmmatsl) [2]. OHa mpenHa3HauyeHa Ui TEXHHYECKOTO
MOHHUTOPHHIA:

— Bcero coopyxeHus B 1Ie7IOM, TaK M OTAEIBHBIX €T0 JIEMEHTOB;

— H3yueHus u OLEHKH BO3ACHCTBHS HA 3[JaHUE WIM KOHCTPYKLMHM HArpy30K M BO3ACHCTBHH
1r000ro BUIa MM UX KOMOUHAIIUN.

B pexume peansHoro Bpemenn AVC HenpepbIBHO MOHUTOPUT M aHAIM3UPYET COCTOSTHUE
HECYIIMX KOHCTPYKIMH M TIIepelaeT 3aMEpeHHbIE MapaMeTpbl B JI€KYpPHO-IUCIETYEPCKUE
CIIY’KObI 3TUX OOBEKTOB. DTO MO3BOJISIET OLIEHUTh, MPEAYNPEAUTh U BOBPEMS JIMKBUAUPOBATH
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nectabuinusupyronme (HakTopsl, MPorHo3upoBaTh Bo3HUKHOBeHHEe YC minu cooOumTh o dakre
€ro BO3HUKHOBEHHS.
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Pucynok 3 — Ctpykrypnas cxema AUC MOHUTOpHHTa 31aHUI U COOPYKEHHI HAa OCHOBE
CHulI PK 3.02-05-2010

KomrnekcHpli 1oaxo/, T.6 0JHOBPEMEHHOE U3MEPEHUE BEJIMYUH Pa3IMuHON (pr3ruecKoi
OPUPOABI MHOTOOOpa3HeM THIIOB JaTYMKOB siBisieTcsi ocobenHocThio AMC »Toro kmacca.
[IpumeHenue pa3IMyYHBIX TUIIOB JATUYUKOB IO3BOJISET MOBBICUTH JOCTOBEPHOCTb ONPEEIICHUS
coObITHIA, 00ecreunTh 60JIee TOUHYIO OLIEHKY COCTOSIHUSL CTPOUTENHLHOTO 00bEKTA.

[TomoOHBIE cHCTEMBI HMMEIOT €mle OIHO MPEUMYIIECTBO — MacTadupyeMocTb H
aJaNTUBHOCTh. B 3aBUCHMMOCTH OT MapaMeTpoB TEXHUYECKOTO MOHHTOPHHIA MOAOUPAIOTCS
JaTYMKH, CTPOUTCS HU3MEpUTENbHAas ceThb. Bce JaHHbIE NepeNaloTcs Ha cepBep, Ile
00pabaThIBatOTCs, apXUBUPYIOTCSI U BBIUUCISIFOTCS HEOOXOAMMBIE MapaMeTphbl, KOTOPbIE 3aTeM
nepenaroTcss Ha APMBbl.

[IpakTHueck BCE€ U3BECTHBIE CHUCTEMBl TEXHUYECKOTO MOHUTOPHHIA CTPOUTEIBHBIX
00BEKTOB UMEIOT CIICAYIOMUI Habop naTdankoB [5]:

— VIHKIMHOMETPBI, HAKIIOHOMETPHI MJIH JAaTYMKH yIiIa HAKJIOHA,

— TenzomeTpsl UM JaTYNKU U3MEPEHUS HANIPSDKEHUS U 1ehopMaluu;

— AKcenepoMeTpbl WK JaTYMKH U3MEPEHUS] BHOPALIUH;

- 3KCTCH3OMCTpBI WKW AAaTYUKU UBMEPCHUA CMCIICHUSA.

W3y4eHno MpUHIIMIIOB TEXHUYECKOTO MOHUTOPUHTA CTPOUTEIBHBIX OOBEKTOB yIENSIeTCS
BHHMaHUE BO BCEM MHpe, He Toibko B Kaszaxcrane unu Poccun, HO COBpeMEHHOE pa3BUTHE
HAyKH ¥ TEXHUKH TIO3BOJIMIIO JEIEHTPATH30BaTh 00pa0OTKYy JaHHBIX U3MEPEHUI HANpPSHKEHUH U
nedopmaruii. Eciiun paccmarpuBath u3BectHbie B mupe AUWC, crnocoOHbIe pemarh Moa00HbIe
3a/la4yi, TO B HHUX OOHApy)KEHUE TMOBPEKIACHUN KOHCTPYKIMH MPOUCXOAUT IO MPHUHIIUITY
«CEHCOPHBII y3€el — LIEHTPAJIbHBII MPOIIECCOp», T.€. CEHCOPHBIE Y3JIbl COOMPAIOT HHPOPMAIUIO C
JATYMKOB U TepealoT ee Ui mocieayromieil o0paboTku Ha eHTpaibHbIi cepBep. Ha cepsepe
BBITIOJTHSIFOTCSI BCE BBIYMCIICHUS M TIPOBOIUTCS aHAIH3 TTOJTYYCHHBIX JaHHBIX [5].

Pe3yabTaTsl U 00Cy:KIeHUE

[lpoBenst aHanmm3 CHCTEM, KOTOpbIE NPUMEHSIOTCA A TEXHUYECKOr0O MOHMTOPHUHIA B
CTPOUTENBCTBE U JIII MOHMTOPUHTA COCTOSIHUSL 3/1aHUM, MOXKHO CJENaTh 3aKIIOUEHHE, YTO B
coctaB AVC noipKHA COCTOATE U3:

— KOMIUJIEKCa KOHTPOJMPYIOIIUX CPEICTB, MPEACTABISIIONIUNA COO0W OmpeneneHHbII
Ha0Op JaTYMKOB U U3MEPHUTENHHBIX TIPUOOPOB;

— MHOTro(yHKIIMOHAJIbHOM KaOeIbHOW CUCTEMBL;
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— ceTu nepenadyu nHGopMaluu;

— CHCTeMBbI cOopa 1 00paboTKK HH(pOpMaIUH.

B cucremy cbopa u oOpaboTku mHbOpMaIuu 00s3aTENBHO JTODKHBI BXOJHWTH: CEPBEPHI
BBOJIA-BBIBO/IA, JIOKANbHAs W (WJW) TrJI00aJbHAs BBIYHCIUTEILHBIC CETH, pa0ouyue CTaHIUU
JTUCIIETYEPOB, IPOrPaMMHBIN KOMITJIEKC, CIIOCOOHBIN 00pabaThiBaTh MOCTYMAIOIIYIO OT JAaTYUKOB
UH(OPMALIHIO.

B koMIUIeKC KOHTPOIUPYIOLIUX CPEACTB JOKHBI BXOTUTh:

— celicMOoaTYMKU (aKTyalbHO JUIsl CEHCMOOIIACHBIX PaillOHOB, PAallOHOB C IOA3EMHBIM
CTPOUTENHLCTBOM U T.J);

— aHajoroBble W (WIHM) HU(PPOBBIC NATYMKU KOHTPOJS BCEBO3MOXHBIX TEXHOJOTMYECKUX
napaMeTpoB.

B mHOrodyHKIIMOHATBHYIO KaOENbHYI0 CHCTEMY BKJIIOYAIOTCS: KaOeleHeCyie KOHCTPYKIIUH;
JIIEKTPUYECKHE U CIIA00TOYHBIE KaOeH; KOMMYTHPYIOIINE YCTPOUCTBA.

BriBoabI

Takum o00pa3oMm, Ha OCHOBAaHUU BBIIIEU3TIOKEHHOTO MOXHO CAENaTh BBIBOJ, UTO
Kazaxcran Hyxnaetcs B pa3paboTke cCOOCTBEHHON aBTOMAaTU3MPOBAHHOI CHCTEMBI TEXHHUECKOTO
MOHHUTOPHUHTA JJIUTEIBHO OSKCIUIYyaTHPYEMbIX TPOMBIIUIEHHBIX 3JaHUN M COOpPYKEHUH Ha
rOCYJapCTBEHHOM YpPOBHE, KOTOpasi Obl YYHTHIBAIA OCOOCHHOCTH KJMMAaTa, MOYB M APYTHX
(bakToOpoB, XapaKTepHbIX MMEHHO JUIsl Hamled cTpaHbl. JlaHHas cucTema JOJDKHA UMETh 0a3y
JAHHBIX (DHU3UYECKMX © XHMHYECKHX CBOKMCTB CTPOUTEIBHBIX MaTepUANIOB, YCJIOBUUI
JKCITyaTalliu, a TakKe JaHHble HCCIeAOBaHMM 10 uX paspymeHuto. Kpome Toro,
HEOOXOJUMBIM yCIIOBHEM JUIsI KOPPEKTHOW M A(h(EeKTHBHONW pPaOOTHl aBTOMATH3MPOBAHHOM
CUCTEMbI TEXHUYECKOTO MOHUTOPUHTA JIJTUTEILHO SKCILTYaTUPYEMbIX IPOMBIIIJICHHBIX 30aHHUN U
COOPY)KEHHI SIBIISIETCA TOCTOSTHHOE OOHOBJIEHHE O0a3bl JaHHBIX, BHECEHHWE B HEE HOBBIX
CTPOUTENbHBIX MaTEPUaJIOB, HOBBIX TPEOOBAHUMN K HKCILTyaTaI[MH MPOMBIIIEHHBIX 3JJaHHH.
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BEPOSITHOCTHBINA PACUET HAJIEXKHOCTH CTEPXKHEBBIX CUCTEM

Annomayua. PacMoTpeHa 3ajada pacueTa NMPOYHOCTHOM HAAEKHOCTU CTEPIKHEBBIX CUCTEM C
Y4ETOM CIIy4allHOIO XapakTepa IEHCTBYIOLIMX U TPEACNIbHBIX HanpsbKeHWid. J[is mocrnenoBaTeiabHO
COCIMHEHHBIX CTEp)KHEH MOIydeHbl OOIIHE COOTHOLICHHMS AJS pacyeTa HaAeKHOCTH. IIpu pasindHbIX
3aKOHax paclpeielieHus CIy4alHbIX (akTOpOB BBIBEACHHI KOHKPETHBIC BBIPAXKCHHUS IS pacdera
HaJEKHOCTU. [IJIA CIIOKHBIX CITydaeB COYETaHUS 3aKOHOB pacHpelefieHUs MpeIokKeH MPUOImKEHHBIN
METOJI pacyeTa C OIEHKOW €ro TOYHOCTH.

s pacdyera HaJeKHOCTH CHCTEM C MapaJUIeIbHO COCTUHEHHBIMU CTEPKHSIMU, KOTOPbIE OOBIYHO
SBISIOTCS ~ CTAaTHUECKH  HEOIpPENeNMMBIMH, TPEJIOKeHa METOJWKa pacyeTa, yYWUTHIBAIOMIAs
B3aMMO3aBACHMOCTh OTKa3za 3JIeMeHTOB. MeToauka OasupyeTcss Ha mepedope BO3MOXKHBIX BapHUAHTOB
paspylieHus U30BITOYHBIX CBS3CU C MEpepacueToM HAJICKHOCTH OCTABIIMXCS CTEep>KHEU. Pe3ynbrarhb
paboTBl HOCAT JOCTATOYHO OOIIMI XapakTep W NPUMEHUMBI K pacyeTy HaJACKHOCTH M APYTHX
MHOTO3JIEMEHTHBIX MEXaHUIECKHUX CHCTEM.

Knwouesvie cnosa:. crepxHeBas cucTeMa, cilydaliHass BEJTHYUHA, BEPOSTHOCTh, (QYHKIHS
pacnpeneneHus, HamnpsyKeHHe, HaJeKHOCTb, OTKa3, pa3pylleHue, IOCIeA0BaTEIbHOE COETUHEHHE,
napaJuieIbHOe COSAMHEHNE.

BBenenue

BrnepBbie Bonpochl TEOpUU HAAECKHOCTH cTaBUIUCH B pabotax H.®. Xouwmanosa u M.M.
Maiiepa. 3nech BHepBble MOABEPrajiMch KpPUTHKE KOHIeENuus KoddduiueHta 3amaca u
JIOTyCKaeMbIX HamnpsbkeHuil. B mpotuBoBec eif Oblla BBIABHHYTA HJed O HPUMEHEHUU
CTaTUCTUYECKUX METOJOB K pacdyeTaM Ha MPOYHOCTh. Bblaaromascs posib B Jiel€ BHEAPEHUS
CTaTUCTUYECKUX METOJIOB B CTpOMTENbHYIO MexaHuky npuHamiexut H.C. Crpenenxomy,
KOTOpbI HaunHas ¢ 1946 rona omyOnukoBai psja padoT Ha 3Ty TeMy. JlanbpHeilee pa3BuTHE 3TO
HarpaBjeHue Moiay4duno B paborax A. @peiinentans u A.P. Pxanunpina. CoBpeMeHHbIE
npoOjaeMbl NPUMEHEHHUS BEPOSTHOCTHBIX METOAOB K pacyeTy HaJle)KHOCTH 3JIEMEHTOB
KOHCTPYKIIMH | JeTaJICi MAIlIH U3JI0KeHbI B MOHOTpadusix [1-3].

B crpouTtenscTBE M MAIIMHOCTPOECHUHU IMUPOKO MPUMEHSIIOTCS KOHCTPYKLUHU, COCTOSIINE
U3 psla CTEpKHEBBIX AJIeMEHTOB. Harpy3kum Ha HUX KaKk M TIPOYHOCTHBIE XapaKTEPUCTHKHU
MaTepHajoB MOTYT MMETh ciydaiiHblii pa3Opoc. Ilpum 3Tom oneHka paboTocnocoOHOCTH
CBOJIUTCS K OMNPEENICHUIO BEPOSITHOCTU 0€30TKa3HON padoThl (HaJAEKHOCTH) KOHCTPYKLHHU B
nenoM. Pacuery HaJIe)KHOCTH CTEPKHEBBIX CUCTEM OOJIbIIIOE BHUMAHUE YAEISIOT B MHCTUTYTE
[THUUCK (r. Mocksa). ITo 370l TemaTuke myOIHKyeTcs MHOXKECTBO cTaTeil n cooOrieHuit [4-
6].

MarepuaJjbl 1 METOABI

B nanHOll craThe mocTaBieHa 3a7ada OINPENEICHMS] HAIECKHOCTH MHOTO3JEMEHTHON
CTEpKHEBOM CHCTEMBI IIPH CIIy4ailiHOM M3MEHEHHUHU MapaMeTpoB cUCTEMBI. J{Js pemieHus 3a1auu
IIPUMEHSIETCS CTaTHYECKasi MOJEIb TEOPUH HAJIEKHOCTH.

PaccmoTpum cHavana cucTteMy, cocTosiyo u3 M mocienoBaTeNbHO COEIMHEHHBIX
crepkaeit. [Ipu 3ToM paspyiieHne KakIoro M3 CTepKHEH CUMTaeM HE3aBUCHUMBIM COOBITHEM.
3aKOH paclpeneicHusl HalpsDKEHUM 3aBUCUT TOJIBKO OT 3aKOHA pAclpeieieHusl Harpy3ku U
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OZIMHAKOB BO BCEX CTEP)KHAX, HO pasnuuaercsa mapamerpamu. Ilycts f (S)— mIoTHOCTBH
pacripesiesieHUs] HallpsbKeHst B i —oM aieMenTe. Ecin GyHKIuio pacnpeneneHus IpeaesibHOro
HalpsDKeHUs 0003HauuM depe3 F., TO BEPOSTHOCTh HEPA3pyLICHUs |—T0 3JIEMEHTa, NpU
YCIIOBHH, YTO HAIPsDKEHHE B HEM paBHO S, Oyzer paBHa 1-— Fy (S) NHTerpupys 3T0 BBIPAKEHHE

10 BCEBO3MOXKHBIM 3HAUCHHSIM HAIPSDKCHUS, HAWAEM O€3yCIIOBHYIO BEPOSATHOCTH HEpa3pyIIEeHUS
| —ro 3yIeMeHTa

P = [ ()L Fa(S)s. (1)

bezoTkazHas paboTra cUCTeMbl €CThb CclydailHOE COOBITHE, PpaBHOE IE€PECEUCHUIO
HE3aBUCHMBIX CIy4alHBIX COOBITMH — O€30TKa3HBIX pPadOT KaXAOro U3 €€ DIEMEHTOB.
BeposTHOCTB 3TOro COOBITUS ONPEeNseTCs IEPEMHOKEHUEM COOTBETCTBYIOIMX BEPOSTHOCTEH

P= H j F (S)ldS. @)

Ecau HaIIpsAKCHUA B 3JICMCHTAX HE CJ'Iy‘IaI/IHBI, TO
m

fi(s)zg(s_si)! P:H [1_ FR(si)]’ (3)

i-1
rae o (x) — nenbTa QyHkus Jupaka.
Ecnu HanpsbkeHUs B 2JIEMEHTax OJMHAKOBBI, TO BMecTO (3) moydaeM
m
P=[-F.(S)" (4)
[TycTh HampspkeHHE BO BCEX DJJEMEHTAaX OJMHAKOBO, HO HE SBIISICTCSA CIydalHOM
BeNIMYMHOM. Toria TpakTys BeipakeHue (4) Kak yCIOBHYIO BEPOSITHOCTh, MOXKHO 3aITHCATh

P=[f(S-F.(S)]"ds (5)

Oty ¢opmyny nerko moiayduth u3 (1), mpumensst monens "ciraboro 3BeHa". Ilomaras
P=minP, F,(S)=F_ (S), rne KIUSI pacIIpeneIeHusI MUHUMAIbHOIO 3HaYeHU BRIOOPKH
1 R min
m
Fmin(s):l_[l_F(S)] .
ITo oTO¥ MOAENN PacCUMTHIBACTCS CTATUYCCKU OIpeaesseMas CTep)KHEeBas CHCTEMa WITH

L[eMb, COCTOAIIAs U3 M 3JIEMEHTOB.
Ecnu npenenbHOe HanpsbKeHUe MOAUUHAETCS pacnipeaeneHuto Beltbymia

F(R)=1-ep|- (R-R,)/al,

T0 BMecTo (opmyi (3) — (5) momydrM cOOTBETCTBEHHO

o[lesl6 Pl poeplns-R) 1)

sz f(S)exp[— m(S - Ro)b/a]dS.
0
Tenepb IMMOJIOKUM, 4YTO CTCPKHU HU3IOTOBJICHBI H3 PAa3JIMUYHBIX MaTCpUajioB. TOF}Ia

0600meHreM hopmy (2) u (3) SBISIOTCS COOTBETCTBEHHO CIECYIONINE BHIPAKEHHUSL:
m
P= H If(S)l Fei(S)lS ; P = I I [1_ FRi(Si)] ; (6)
i—1

a BMeCTO (hOpMYJIbI (5) MOJIy4YUM
m

P=[1S)][] -Fu(®)] as ™

i=1
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[Tycte neiicTByromiee M MpelNeNbHOEC HANPSIKCHUS B CTEPXKHSIX HMEIT HOPMajbHOE
pacnpenenenue. Torna HaaeKHOCTB onpeensiercs o Gopmyse

p- lj@(ti), ®)

rac

t, :—mRiz mSiz Wit :—mRZ mSiZ :
VOri T Os; \VORr t+ Oy
Ecnu neficTByromiee u mpeenbHOE HAMpPSHKEHUS B CTEPXKHSAX HMMEIOT JIOrapuMUYEcKd
HOpPMAaJIbHOE pacipe/esieHne, TO MOJIydaeM BHOBb BbIpaxeHue (8). YuuThiBas 3aBUCHMOCTH
MEXIy MapaMeTpaMy Jorapu(pMuueckd HOPMAIbHOIO paclpeiesieHuss U YHUCICHHBIMU
XapaKTEPUCTUKAMHU CIYYaHBIX BEJIUYUH, HAXOJIUM

2

InMe _n 1+k§

. m 1+Kg
N[+ k) A+ k)]

rae Ky, Kg — koabduimentst Bapuarmm.

Yarmie Bcero Iuist ONpeAeeHNs HAICKHOCTH CTEPKHEBBIX CHCTEM IPH MOCIEI0BATEIHLHOM
coenuHeHUU npumensiercs ¢popmyna(d). OnpeneneHue HAASKHOCTH 10 3T0i Gopmyre B 001eM
ciydyae TpeOyeT YHCIEHHOTO WHTEIPUPOBAaHUSA U MPU OONBIIUX «M>» BO3MOXHO TOJBKO Ha
OBM.

Ecnu B aTux opmynax HampspKeHUE pachpelieieHO 0 HOpMajIbHOMY 3aKOHY, TO MOXKHO
UCTIOJIb30BaTh MPHOIMKEHHBI METOJ OIPENEeHUST HAAS)KHOCTH CHUCTEMBI, TPEJIOKEHHBIN B
pabore [4]. Upmes meToga COCTOMT B amMpOKCHUMAIMKM 3aKOHA pacCHpeNesieHUs Hecylen
CHOCOOHOCTH CHUCTEMBI HOPMAJIBHBIM 3aKOHOM TakK, 4TOObI OH OBUI OJU30K HMCTUHHOMY B
Uarna3oHe MOHWKEHHBIX 3HAUYEHUW HEeCyIell CIOCOOHOCTH CHUCTEMbI, TaK KaK HUMEHHO STH
3HAYECHHS OTIPENIEISIOT HA/ICKHOCTh CUCTEMBI.

Ota uaes peaan3yercs clIeayroIuM 00pa3oMm:

1. 3agaemcs 1ByMs 3HaUCHUSMHU (PUKCUPOBAHHBIX HAPSKEHUN: OPUEHTHPOBOYHO

S, = (1+3k )m;, Sg =(1-3ks )m; .
2. OmpenensieM BEpOSTHOCTh O€30TKa3HOM pabOThI MPH STUX HAMIPSKEHUX
PA:H[]'_ FRi(SA)]’ P :H[l_ FRi(SB)];
i=1 i=1
WA
Py = [1_ FR(SA)]m , P = [1_ FR(SB)]m '
Homxuao Oeite P, =0,45+0,6, B, =0,95+0,99. Eciin He momamaeM B 3TH IpEAEHI,
uU3MeHseM S, U (W1M) Sy B COOTBETCTBYIOIIYIO CTOPOHY.

3. HaxoguM KBaHTWIM HOpPMaJbHOTO pacmpenenenus t,, 1;, COOTBeTCTBYOIIHE

HalJICHHBIM BEPOSTHOCTSIM.
4. AUNpOKCUMHPYEM  3aKOH  paclpelielieHUus] HEeCylled  CIIOCOOHOCTH  CHCTEMBI
HOpPMaJIbHBIM 3aKOHOM C IapameTrpamu My, oy . Tak kak

tA=(mR_SA)/GR’ ty =(mR_SB)/GR’
TO OTCrOJ1a IoJIydacM
= M k. = ﬁ
R ’ R .
tB _tA SAtB - SBtA
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5. Tenepb HaJEKHOCTH CUCTEMBI BBIYHCIISIEM 110 (popmyrie

P-oft), t-=—N"t  -Me 9)

(ko )? + K2 ms

CpaBautenbHble pacyeTsl HAa DBM mo ¢opmyne (7) U 3TUM TpUOIMKEHHBIM METOAOM
[IOKa3aJIM, YTO €ro TOYHOCTb JOCTATOYHA JUI MHXKCHEPHBIX PAacyETOB HAACKHOCTU CUCTEM, Yy
KOTOpBIX KO3(h(duuMeHT Bapuanuu Hecyuieil crmocodHoctu He mpesbimaer 0,15, a ywucno
3JIEMEHTOB HE MpEBBIIIAET 15.

PaccmoTpuM Temnepp CTEPKHEBYIO CUCTEMY, COCTOSIIYIO M3 IAPAJLIEIBbHO COCIUHEHHBIX
crepxxHeil. [IpumepaMu mapasuieIbHOrO COEOUHEHUs 3JEMEHTOB MOXKET CIIY)KUTh ITOCTAaHOBKA
JIOTIOJTHUTEJIBHBIX IIIIOHOK WM OO0JITOB, CTATUYECKH HEONPEIEIMMbIE CTEPKHEBBIE CUCTEMBI. B
TaKMX CUCTEMAax BBIXOJ U3 CTPOs OJHOIO AJIEMEHTA MPUBOAUT K MEPEPACIPEACICHUIO YCUITUN B
OCTAJIBHBIX DJIEMEHTAaX, TO €CTh, HE BBIIIOJIHACTCS YCIOBUE HE3aBUCUMOCTH OTKA30B OT/EJIBHBIX
3JIEMEHTOB.

Wuoraa BcTpevyaroTcsl CUCTEMBbI M3 NapajuieIbHbIX JIEMEHTOB, B KOTOPBIX Ui 0€30TKa3HON
paboThl CUCTEMBI HEOOXOIMMO, YTOOBI COXPAHSIM PpaboTOCIIOCOOHOCTh He MEHee K 3J1eMeHTOB.
Tak, B CTaTHYECKH HEOMPEICIUMBIX CTCPKHEBBIX CHCTEMaxX K pPaBHO MUHHMAIBHOMY YHCITY
CTepKHEMN, HEOOXOIUMBIX I COXPAHEHUSI KHHEMAaTUYeCKOW HEU3MEHSIEMOCTH CUCTEMBI.

Omnpenenenre HAACKHOCTH TaKUX CHUCTEM HAMHOTO CIIOKHee H TpeOyer mepedopa
BO3MOXXHBIX BapHaHTOB pa3pylIeHUS H30BITOYHBIX CBA3ECH C IepepacyeToM BEpPOSTHOCTEH
HEpa3pyLICHHs OCTABLIMXCSA AJEMEHTOB. MeTo/IMKa pacueTa TAKOM MHOTO3JIEMEHTHOW CHCTEMBI
npuBeneHa B padore aBTopoB [7]. g pacdera HaIeKHOCTH 3/€Ch NMPEABAPUTEIHHO HYKHO
ONPENeIUTh BCE BO3MOXKHBIE BApUAHTHI PAaOOTOCIIOCOOHOTO COCTOSIHHSI CHUCTEMBI TpU
pa3pylIeHUH OTACNIbHBIX €€ 3JEeMEHTOB. i1 KaKI0ro BapuaHTa OIpPENENseTCs] HaJleKHOCTh
KaKJIOTO 2JIeMeHTa. [[anee mepeMHOKEHHEM HaJIeKHOCTEN IIEMEHTOB ONPEIEIsieM Ha/le)KHOCTh
CUCTeMBl I paccMaTpuBaeMoro BapuaHTa pabotrel. [lomnas (Ge3ycrnoBHasl) HaIEKHOCTh
CUCTEMBI OIIPEIENISIETCS CYMMUPOBAHUEM BEPOSITHOCTEN pean3anuil (HaIe)KHOCTE) BapUaHTOB
paboTOCIIOCOOHOTO COCTOSTHMSI CHUCTEMBL. 37eChb MNPUMEHUM 3Ty METOJUKY K pacuery
HAaJeKHOCTH TPEXCTEPKHEBBIX CUCTEM, ITOKA3aHHBIX HA pUCYHKE 1.

a) =y E]
/’r’ ol L A, E»-"}"" :"’ -

1 2 -1 2

. 1FE lFm%. M

PI/ICYHOK 1 — Pa3znuuHbIe CXEMEBI TpeXCTCp)KHCBOﬁ CUCTCMBI

HagexHOCTR DJIE€MEHTOB B HCXOJZHOM COCTOSHHMHM o00o3HaunmMm P

12

BEPOSITHOCTh
pabOTOCTIOCOOHOTO COCTOSHHUS | -TO JIEMEHTA IPH BBIXOJIE U3 CTPOSL | -TO JIEMEHTa 00a3HAYuM

P,j- BeposTHOCTb 6e30TKa3sHONW pabOTBI CHCTEMBbI (DIEMEHTA) TMPH BBIXOJAE M3 CTPOs

HCCKOJIBKHUX JJICMCHTOB YKa3bIBACM HX HOMCPAMH B HMHIACKCAX, OTACICHHBIX 3aMnsTou Pc/ij

197



Becmnuux Anmamunckozo ynusepcumema snepzemuxu u ceasu. Ned (47)2019

(Pk/i i ) . HOCJ’IC,I[OBaTeJ'IBHHﬁ BbIXOJL U3 CTpOA DJICMCHTOB 0003HayaeM HHIACKCaMU,

otaeneHHbIME feducom — P, i
[lycte Marepuanbl W CEUYCHHMS CTEp)KHEH OJIMHAKOBBI, HArpy3ka HeciydaiiHas, a
npeeNbHOE HAINPSDKEHUE CTepKHEH pacrlpeiiesieHO [0 JBYXIapaMETPUYECKOMY 3aKOHY
Beitbymna
F(R)=1-exp(-R°/a) (R>0),
rae a, b — mapamerpsl pacipeaeacHus.
Torna BeposITHOCTb O€30TKa3HOM pabOThI CTEPIKHS

P=1-F(s)=exp(-s"/a),

rJe S— HalpsHKEHUE B CTEPIKHE.
Jlnst cxembl, TOKa3aHHOW Ha pUCYHKE |, a, HaJAEKHOCTb CHCTEMbl OIpeaesieTcs
BEPOSTHOCTSIMU CJICTYIOIINX COOBITHI

P.=P, +P,,+P,.

c/o c
[Tpu coBMecTHOI paboTe BceX CTEpKHEW HANPSKEHUSI B HUX PaBHBI

S, =F/A=S,, S,=5,=5,/2,
a BEpOATHOCTH 0€30TKA3HOW PadOTHI CTEPKHEN
P, =exp(-S¢/a), P2=Ps=exp[—(80/2)b/aJ.

Torzaa BeposITHOCTh 0€30TKa3HON PabOTHI CUCTEMBbI
P = AR =ep|-Sp(L+27)/al.
[Ipu paspymieHr BTOPOro CTEPIKHSA
Siz2 =532 =Sy, Ri2 =Py :eXp<_ Sg/a)-

Torna BCPOATHOCTD 0e30TKa3HOMI pa6OTBI CHCTCMBbI

P, =(-P)R,.Ry, = - (5, /2) ra (- 252 /a).

BeposiTHOCTE TpeThero coOBITHSI, 3aKJIIOYAIOUIErocsl B Ha/lEKHOM paboTe CUCTEMBI NpHU
pa3pyIICHUH TPETHEro CTEXKHS, paBHA BEPOSTHOCTH BBIIIE pacCMOTpeHHOTro coobtust P, =P, ,.
Torma HaEe)KHOCTEL BCEl CUCTEMEI

P =exp[- S0+ 2" ) a]+ 2f—exp|- (S, /2) /allexp (- 258 /a).

Jlnist cxembl, MOKa3aHHOU Ha pUcyHKe 1,0, HaJJe)KHOCTh CUCTEMBbI paBHA

P.=P,,+P,+2P,,+P,,,.

c/o c

ITocaenoBarenbHO pPaCCMOTPHUM KaAXKI0C U3 3THUX COOBITHIA:

1.8,=5,=5,=5,/2, azpzza:em[—(so/z)“/a],
P, =exp|-3(S,/2f /a).
2.S,,=S,,=S5,. P, =Py, =exp(-Sb/a),

P,=1-P)P,P, = {L—exp l— (SO /Z)b/aJ}exp(— ngla).
3.5,,=5,, S,),=0, P, =ep(-S/a), P,,=1,
R, =(-P)R,.P,, = L-00|- (s, /2] 1alen(-s! /a).
4.8,,:=S,, Pl,2’3:exp(—S§/a),
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Pc/2,3 = (l_ Pz)(l_ P3)P1/2,3 = {l_eXp [_ (So /Z)b/a}z eXp(_ Sg/a)'

Tenepb AJid pacueTa HAACKHOCTH CUCTCMBI ITOJIYUaCM BBIPpAXKCHUC

P.=exp [— 3(s, /2f /aJ+ {1— exp [— (Se/2f1 a]}{s +exp(— St /a)l—exp [— (o121 a]exp (~st/a)

Jliig cxembl, IOKa3aHHOW Ha pUCYHKE 1,B, HaJIEXKHOCTh CUCTEMBI paBHA

P.=P, +2P,+P,,+ P31

c/o c/1 c

Onpenenum BEpOSITHOCTH 3TUX COOBITUI

1.5,=5,=5,=5,/3, P1=exp[—(so/3)”/aj, P, =exp|-3(S, /3 /a].
2. S2/1:So' S3/1:0’ P2/1:exp(_ Sg/a)’ P3,1=l’

Pc/l = (1_ Pl)P2/1P3/1 = {I-_eXp [_ (So /3T /aJ}exp (_ Sg /a)'

3. 5,,=S;,=5,/2, P.=hy, ZEXpl_ (So /ZT/aJ’
R =(A-P)R,.P,, = i-e0|-(5,/3) /afen[-2(5,/2} /a]
4. S5/31 =S, a1 = exp(— So /a)’

Rsi= (1_ Ps)(l_ Pl)PZ/S,l = {L_eXp [_ (So /3)b /a]}z EXp(_ Sg /a)'

Ter[epL HaOACKHOCTH BCEU CUCTEMEI
P, =exp [— 3(s, /3f /aJ+ {1— exp [— (S,/3f /a]}exp (-s® /a){3 —exp [— (S,/3f /a]+ exp[sefi-2-0) a]}

CpaBHUM HaJEKHOCTH PACCMOTPEHHBIX cUCTeM, HpuHiIB My =240MIla, k =0,228.

OmpenenuMm  mapaMeTpbl  pacrpenencHus BeitOymna. Ilapamerp «b» ompenensem u3
TPaAHCLIEHIEHTHOT'O YPaBHEHUS

k? =[[(L+2/b)-T2(1+1/b)|/T?(L+1/D).

Pemast 370 ypaBHEHHUE C UCIIOIB30BaHUEM Ta0uIl ramMma — pyrkiun ['(x), momyanm b =5.

ITapmeTp «a » onpeaensercs Tak:
a=[m/T(1+1/b)] = 260°.

[Tycte S, =240MIla . TloncraBuB 3TH HHGPHI B IOJyYEHHbIE BBIPAKCHUS, MMOCUUTAEM

HaJIe)KHOCTU CUCTEM, ITOKAa3aHHBIX HAa PUCYHKE 1:
a) P.=0,502; 6) P.=0,966;8)P. =0,997.

Ecim B pacCMOTpEHHOM CHCTEME Harpys3ka sBISETCA CIy4allHOM BEIMYHMHOW, TO
HalpsDKeHHE B CTEPXKHAX TOXKe OyJeT CiydyaiHON BETMYMHOW C IUIOTHOCTBIO pacHpeiesieHus
f. (S) Torma B KaXJIOM BapHUAHTE HaAWJIECHHbIE HAJEKHOCTH CTEP)KHEH HAI0 CUYUTATh

YCIIOBHBIMU BEPOSITHOCTSIMU Pjy, a 6e3yciIoBHBIE BEPOSATHOCTH HAA0 ONpPEAENsATh Mo (opmylie
MIOJIHOM BEPOSITHOCTH

P = fi(s)P,ds.
0
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B ob0mem crnydae, korga JAEUCTBYIONIME U MpEASiIbHbIC HANPSKCHHS HMEIOT
MPOU3BOJILHBIC PACIIPEACIICHUS, TO BEPOSTHOCTh 0€30TKAa3HOW pabOThI CTEPIKHS OMPEICIIIeTCS

o ¢opmye (1).

Pe3yabTaThl M 00Cy:KIeHHE

I[To pe3ynbraTtam paboThl MOXKHO CIENIATh CIESIYIOIINE BHIBOJIBI.

1. W3noxeHa MeToIWMKa pacyeTra HAJEKHOCTH TOCJIEI0BATEIIbHO COECIUHEHHBIX
CTCPIKHCBBIX CUCTEM IIpU CHy‘IElfIHLIX HN3MCHCHUAX HAIIPS)KCHUA U TPOYHOCTH.

2. llpemnoxen npuOIMKEHHBIM MOAXOJI K pacdeTy HaJeKHOCTH IOCJIe0BATEIbHO
COCAUMHCHHBIX MHOI'O3JICMCHTHBIX CHCTEM. On INPUMCHUM K paCUCTy KaK CTCPKHCBLIX CHUCTCM,
TaK U 1eneil, 3y0uaThixX KoJiec, B KOTOPBIX 3JIEMEHTAMU SIBIISIIOTCS 3BEHbS U 3yObsl.

3. M3n0eHa MeTo/IMKa pacueTa HaJIe)KHOCTU MHOT03JIEMEHTHBIX MEXaHUYECKUX CHUCTEM C
3aBHCHMBIM OTKa30M 3JIEMEHTOB.

BeiBOABI

TakuM o00pa3oM, Ha OCHOBAaHUM BBILIEU3IOKEHHOIO, MOXHO CJieJaTb BBIBOJ, YTO
IIPUBEICHO NPUMEHEHUE 3TOM METOAMKU K pacueTy HaJeKHOCTH MapajulebHO COECIUHEHHBIX
CTEPKHEBBIX CHUCTEM CO CIIy4YalHBIMU IapaMmeTrpamu. MeToauKa HOCHT JIOCTaTOYHO OOILIUi
XapakTep M IPUMEHMMAa K pacdyeTy MHOTMX MEXAaHHYECKHMX CHCTEM C MapajlleIbHbIM

COCAMHCHUEM DJICMCHTOB.
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PROBABILISTIC CALCULATION OF RELIABILITY OF ROD SYSTEMS
Zh. B. Bakirov*, A. A. Tanirbergenova®, D. Sh. Zhekeev?
Karaganda State Technical University, Karaganda

North Kazakhstan State University, Petropavlovsk, Kazakhstan
1975.anar_tanir@mail.ru

Annotation. The problem of calculating the strength reliability of rod systems taking into account
the random nature of the acting and limiting stresses is considered. General relations for reliability
calculation are obtained for series connected rods. For different laws of distribution of random factors,
specific expressions for reliability calculation are derived. For complex cases of combination of
distribution laws the approximate method of calculation with an estimation of its accuracy is offered. To
calculate the reliability of systems with parallel connected rods, which are usually statically
indeterminate, a calculation method is proposed that takes into account the interdependence of the failure
of the elements. The technique is based on search of possible variants of destruction of excess
communications with recalculation of reliability of the remained cores. The results are quite General and
applicable to the calculation of reliability and other multi-element mechanical systems.

Key words: rod system, random variable, probability, distribution function, voltage, reliability,
failure, failure, serial connection, parallel connection.

CTEPXEH/I )KYUEJIEP CEHIMJILIITTHIH BIKTUMAJI ECEBI

K. b. BaKI/IPOBl, A. A. Ta}mpﬁepreHOBaz, . 1. Kekeen’

'KaparaHnjpl MEMJIEKETTIK TEXHUKAJIBIK YHUBEPCHTETI, Kaparanmasl K.
2ConTtycrik Ka3zakcran memnekertik ynuBepcurteri, [lerponasn k, Kazaxcran
1975.anar tanir@mail.ru

Andamna. YXyMbIc icTen TypFraH >KoHE IIEKTI KepHEYNIepiH Ke3JelCOK CHITaThIH €CKEPE OTHIPHIII,
©3eKTi XXyHenepaiH OepikTik CEHIMAIIITIH ecenTey ecedi KapacThIpbUIIbL. Ti30€KTENTeH e3eKTep YIIiH
CEHIMJIUTIKTI ecenTeyre JKalllbl KaTbiHacTap albIHbL. Ke3aelcok dhakTopnapap! 0emyaiH opTypIi 3aHAaphl
Ke3iHJe CEHIMAUTIKTI ecenTey YIIiH HaKThl OpHEKTep MIBIFapbUiAbl. TapaTy 3aHAapbIHBIH YHIeCyiHiH
KYpJIei JKaFIaiiapsl YIIIiH OHBIH JSJIITiH OaFalayMeH KYBIKTall €CernTey d/ici YChIHbIIFaH. CTaTHKAIBIK
AHBIKTAJIMANTBIH OONBIN TaOBUIATBIH TMapajulelb KOCBUIFAH ©3€KIIeNePMEH XYHEeNepaiH CEeHIMILUTIriH
ecenrey YIIiH, JJIEMEHTTEP/iH ICTeH WIBIFYBIHBIH ©3apa TOYEJJIUIriH €CKepeTiH ecenTey oJlicTeMeci
YCBIHBUTFaH. OJICTeMe KalfaH ©3eKIIelIepAiH CEeHIMIUNIH KaiTa ecenTedl OTHIPBIN, apThIK
OaitnmanbIicTap el OY3yIbIH BIKTUMA HYCKANAPHIH ipikTeyre Heriznene/i. JKyMpIC HoTmKenepi KeTKLUTIKTi
JKaJIIbl CUIIATKA We JKOHE CEHIMJIUIIK TeH Oacka Ja Kell 3JIEMEHTTI MEXaHHMKAJIbIK JKyHelep/li ecenteyre
KOJIJAHBLIA/IBL.

Tipek ce30ep: cTepXeHIIK XKYie, Ke3/IeHCOK I1ama, BIKTHMAIIBIK, YIECTipy QyHKIUICHL, KepHEY,
CEHIMJLIIK, iCTEeH LIBIFY, KUPaTy, Ti30€KTi KOCBUIBICTAp, Mapajliesibai KOCBUIBICTAp.
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MPHTH 50.49.37

I'. A. bazia, JI. K. Ad:xxanoBa, I'. T. UckakoBa, A. T. UOopameBa, E. Hypraiibin

«Fymap6exk JloykeeB aTbIHIaFbl AJIMaThl YHEPTETHKA JKOHE OaillaHBIC YHUBEPCUTETI»

KOMMEPILHSUIBIK eMeC aKIIMOHEPJIiK KoFaMbl, AJMaThI K., Kazakcran
bazil bk.ru

KBUIYMEH JKABJIBIKTAY KOCIIIOPBIHIAPBIHIA
ABTOMATTAH/BIPBIIFAH BACKAPY KYHECI KYPAJIbI PETIHJE 1C
HPEAINIPUATUE 8.3 TAUJAJIAHY

AHnoamna. Maxanana Tanmpikopran KajacehlHBIH «bacKyaT» Ka3aHIBIKTapelH THIMAI Oackapy
OoiipiHIIA enriMaep KenripinreH. JKyMbICTBI OpbIHAAY GapbIChIHAA0OPTATIBIKTAHABIPUIFAH JKBLTYMCH
JKaOIBIKTAYABIH aBTOMATTaHIBIPHUTFAH Oackapy JKyHeciH Kypy Kykarramachl >koOamanabl. COHBIMEH
KaTap TeXHOJOTHSUTBIK TPOIIECKe e9yip ocep eTeTiH KopCceTKIlTepre capantaMa xacaiabl. Hotmkecinmae
oJlap apKpUIBl 0ackapy THUIMAUICIHIH HETi3ri KOPCEeTKIITepl TaHMANbII albIHABL  AJIBIHFAH
KOPCETKIIITepre Colikec onapiblH e3apa OaianbicTapbl ecentei. EcenTey HoTMXeciHEe OaiylaHBICTHI
Tannmay >koHe Oackapy miemimMzaepi o3ipieHni. bepinreH kepceTKImTEpAiH capanTamachl apKbLIBI
OHJIpICTe OHTAMNIBI IenrM KaObUIAay MYMKIHIIT icke acelpbuigbl. OpBIHIAIFaH €cenTeyliep MeH
KOPCETKIIITEPIiH capanTamMaliapbl, COHBIMCH KOCa allbIHFaH HOTIKEICPIH OHTAMIBI IIeHmiM KaObuiaay
nponenypanapsl 1C [peqnpustue 8.3 OarmapiaMackiHIa KY3€Tre achIPbUIFaH.

Tipex ce30ep: XbUIyMEH KaMTy, THiMII Oackapy, THIMIUTIKTIH Heri3ri kepcerkimrepi, 1C
Oarapiamachl.

Kipicne

Kazipri yakpITTa OpTalbIKTaHIBIPBUIFAH KBUTYMEH kabjbikrayabin JKOFAPFBI JICHICHIeT]
aBTOMATTaHJBIPBUIFaH Oackapy >KyHeciH Kypy MaHbI3[bl OOJblll TaObuiaabl. MyHIa Herisri
MaKcaT TEXHOJIOTHSUIBIK aKMapaTrTapiAblH IlIiHJE OHJIpICKe eAdyip ocep €TEeTiH enmeMAepAl
TaHJaln, >KOHE oJylap apKbpUIbl TUIMIAUTIKTIH Herisri kepcerkimrepin (THK) xypy Oombin
TabbuIaAbl. bepiareH KepceTKiTepliH capanTaMachl apKbUIbl OHJIPICTIH OacKapylIibLIapbl
OHTAaWJIBI HIeNIM KaObl1Aay MYMKIHAIT 00Ty Kepek.

OcpbIFaH xeTy MaKcaThIH/Ia KeNleCl ecenTep/ii OpbIHAaY KaXkKeT:

1) backapy oobekricine katbicTel THK xyiiecin a3ipiey;

2) Konpanbictarst  SCADA-xyitecin  maiimanmana  oteipein, THK  Herisinge
aBTOMATTaHBIPBUIFAH OaKbUIAY MEH IIEIIM KaObUIay IbIH aKIMapaTThIK KYUECIH d31pIiey.

barmapnamaneik eHiMIepiH Tangay HoTxkeciHzae [l], coHmaii-ak, >KbUTy >KENiIepiHiH
€pEeKILENITH eCKepe OTBIPHIN [2], aBTOMATTaHABIPbUIFAH OaKbUIAy JKYMECIH 931pJiey KOHE HKbLTY
KemiciHe  KarblcThl  memimaep  Kaosurmay — yuHlC:  Ipennpustae 8.3 kyileciH
naiijananyoHTaisipl 6osbin TaObutagel. Ochl TaHgayra OeiliM Kelecl JIoJenjep/l aTan eTyre
Oomanbr:

1) AxmapatThl )KHHAY, TIpKEY, OHJIEY, CaKTay, i3/Iey jKoHe Oepy, COHIai-aK Taaay KoHe
HIenriMep Kaobuiay yiliH aKnapaTThl YChIHY PaCiMAEPiH KaMTHIBL.

2) KocimopsiHaa KOJIAHBUIATBIH OPTYPJIl  aKmapaTrThlK TEXHOJOTHsUIAp  OipbIHFal
aknapatThIK xkyiere (AX) GipikTipiireH.

3) KocimopbIHHBIH SKOHOMHKANBIK KOHE YHUBIMIBIK KBI3METIH aBTOMATTaHIBIPY/IbIH
ombOeban jkyieci OombIm TaOBLIAIABl KOHE KOCIMOPBIHHBIH Oenrim Oip KbI3MET CalachIHBIH
epeKIIenirine OenliMaene amxabl.
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Koutymen kamtyabiH THK-cbiH Kypy

Byn kympIcTa KOCIMOPBIHHBIH TEK OHMIPICTIK KOHE TEXHHKAIBIK MEHEIKMEHTI
KapacThIPbUIFaH, a1 YHBIMJIBIK jKOHE SKOHOMHUKAJIBIK 0aCKapy KapacThIPbUIMANIbI.

OnpuipicTik xoHe TexHUKaIBIK OackapyabiH THK-1 1-kecteme kentipinren. byn THK
Tanapikopranarel bacKyar Ka3aHABIFBIHBIH KETEKII MaMaHJIapbl MEH TOI-MEHEIDKEepIIePIHCH
cayajHama XYPri3y apKbUIBI 931pJICH .

1 kecre — XKpurymen kamTyaeiH oHaipicTik THK-ch

. . ITexTey
KepceTkimTiH aTanybl Onmemi Dopmynacsl nepi

OpTaipIKTaHABIPEUTFaH KBITYMEH JKa0AbIKTay KYHeIepiHiH THIMIUTIK KOpCeTKImTepi

L Al _dizm

" z Qmax Z Qmax
Kbty XKYKTEMECIHIH d-l. MaTepHAIBIK CUIIATTaMaCHI <100
TBIFBI3/bIFbI M2 / Tkan / car | (KYOBIPJIAp/IBIH OpTALIa AUaMeTpi MeH MAaKC =
(canmpIcThIpMAaIbI Y3BIH/IBIFBL), M2 200
MaTepHaJIbIK CUTIaTTamMa) ZQ o
MaX - KOCBUIFaH JKbUTY )KYKTEMECIHIH

KHUBIHTBIK €CETITIK €H KOFaphl CaFaTThIK

XKbUTY B! Xi0epy, ['kan / car
Kbty sHEprusch KO3iHiH
KOJUIEKTOPIIapbIHAH KBLTY
SHEPTHACHIH (KyaThIH) m3/I'kan/car
Oocaryra KbLTy (t/T'xan/car);
JKETKI3TIIIHIH YJIec
IIBIFBICHI
OTBIHABI YAECTIK TYTHIHY
(>KBLTY SHEPTUSCHIH kr.y.1/['kan
eHJlipyre apHainran YPVYT)
Kby SHEPrHACHIH TachIMaNIAy THIMILUIITI

naiaanaHbUIFaH KYObIpIIap TuaMeTpiHiH

OHTAMIIBIIBIFBIH aHBIKTaYFa MYMKIHJTIK
KyOrIpabIH THIMIL KYKTETY y Gepeni
k03(PULMeEnT Mm/c K, =V 1S,V -3Kblly TaChIFBIIITHIH

LIBIFBIHBL, M/C;

S . KyObIP KHMACHIHBIH ay/1aHbI, M.

CeHIMJIITIK KepceTKiImTepi |

Anar uifiri 2/KM-XKBLI
ASKBIpaTy XKULIIT 2/KbLT
Kby 9HEpTHUACHIH OHIPY THIMIUIITIHIH TApaMeTpIiepiH aHBIKTaY |
Kopek ke3inig [TOK. o 0
(KTIJL nerounixa) 0 TBHIHJIAFbl SHEPTUSHBIH KaTHIHACHI
KazanabIKTapbiH 5KYKTEITy % (Kocbutran Kyat/ OeriieHreH ~100
JeHreii Kyat)*100%.

TexXHOJIOTHSIIBIK OJIIIeM/Iep MEH HETi3I KOpCeTKITepAiH KYPhUIbIMABIK OaitnaHbichl 2.1-
CypeTTe KeNTipuIreH, Kenoip xarmannapaa 0ip mapameTpre TeK Oip KOPCETKII COKec KeIeTiHIH
Kepyre Oonaapl, KeWOip »karmailma Oip KepceTkiml eki mnapamerpiai KamTuiael. Ocblian
TEXHOJIOTHSUIBIK OJIIIEMAEp MEH Heri3ri KepceTKIIUTEep/IiH e3apa OailaHbIChl cebern-caaaapibIK
CHUIIAaTKa Ue.
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) HKbiny XyKTeMeciHiH
Kespin MOK ThIfbI3AbIFbI
I
a3aHALIKTAPALIR XykTeny KyBbIpablH THiMg
AeHreni KyKTEny KoaduumeHT a
Ke3 konnektopnapblHaH o
XKbINy BHEPrUSChIH XiGepyre KyGbipriapbiH biny 3
3 /9 yNeC LWbIFbIHBI OKLLIaynafblLWbIHbIH TUiMAINiK E
. K09 PULIMEHTI 4
XKbiny kesiHiH @
KONMEKTOpnapbIHaH Xbiy x
3HeprusicbiH (KyaTbiH) 6ocaTyra
- Kby PKETKI3riLLiHiH yNnecTik —
OTbIHAbI YNecTiK \ LWbIFbICHI Anar xwuiniri
TYTbIHY AxblpaTy xuiniri v
|
OTbIH ABapusanap Kepi xeninik cyabiH
LUbIFbIHbI [ CcaHbl Temnepatypacsl o
(9]
3neKTp 3HePrusicbiHbIH, XKyprisinren 5_
LWbIFbIHbI XeHaeynepaiH caHbl Onaipinren Kbiry Typa xeninik cy 2
‘ SHEPIUSIChIHBIK, CaHbl Temneparypacel %
. C
OHZjpinreH Xbly ©Hzey KblCbIMbI: Bepy KbicbIMbI:
QHEPrUACHIHbIH CaHbl 1.Coprbl ke3iHe KipreH kespge 1.Copfbl KesiHe KipreH kesae
2.KasaHpgplkTapgaH WbiFy kesiHae .2.KasaHgplKTapaaH WbiFy kesiHae

1 cypet — TeXHOJIOTHSUIIBIK TTapaMeTpiiep MEH HET13T1 KOPCETKITEP IiH KYPBUIBIMIBIK
OaiiaHbIChI

ABTOMATTAHJBIPBLIFaH 0aKbLIAY KJHE HIeIiMAep Kadbliaay KylieaepiH d3ipJey

«backyaT» Ka3aH/ABIFBIHBIH TEXHOJOTHUIBIK IPOLECIHIH aBTOMATTaHIBIPbUIFAH >Xyileci
Genesis 64 SCADA xyiiecinae xy3ere acelppUIFaH. bepinren »yMmbicTa >KOFapFbl ACHICHIIIH
OH/IIPICTIK-TEXHUKAJIBIK 0aCKapbUIybIHBIH aknaparTsIK xkyiheci 1C: [Ipeanpusrue 8.3 opracsiHaa
opeiHAanaabl [3], ocklFaH opail OChl €Ki JKYHMEHIH apachblHIaFbl aKMapaTTHIK OalIaHBICTHIH
KYPBUIBIMIBIK cyJI0achl 2-cyperTe KenTipiireH. MyHnia 6ackapy OOBEKTICIHEH TEXHOJIOTHUSIIBIK
napametpiiepi akmapat ke3i perinae SCADA xyiiecinen aneiabin, 1C: Ilpennpustue 8.3
OpTachIHJIAa OJIap KOPCETKILITEep KYpbIN, capanTaiajbl. OHJICITeHHEH KeWiH TOI-MeHeIKepiep
aBTOMATTHI Typjae OepuireH meuimMaepal Kadbligay He TY3€Ty €HII3y apKbUIbl €3 IIeHIiMAepiH
TOMEHT€ TYCIpei.

Omnpipicrik-
TEXHUKAJBIK 0acKapy
1C opTaceinaa

‘ T

HAucnerdepre AKnapat ke3jepi
OarbIT Oepy
Y

Jucneryepsik MyHKT
SCADA nporpamma
opTachIiHIA

{ *

Backapy TexHOJOrus/IbIK NapameTpJiep

Backapy o6bexTici

2 cypet — Kanmsl IpoEecTiH KYPBUIBIMIBIK CYII0aChI
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SCADA xyitecinen ennenrex emmemaepailC: Ipeanpusitue 8.3 opracbiHa XYKTEy YIIiH
1K1 KOHpUTypanusap Konaansuiaasl. OHBIH KYPBUIBIMIBIK CYJI0achl 3-cyperTte OepiireH.

THK-ra 6ail1aHBICTBI
0ackapy npoueccin Kypy

T

|

|

|

|

|

|

|
CajpIcTBIpMAJIBI :
aHarpamMma KypbLIybl |
|

|

|

|

|

|

|

|

|

|

I
I
I
I
|
| 1C
PKyneciH
oe

KYPBLIYbI

|
|
I
I
: AKnaparTbIK 0a3aHbIH
I
I
I
|
|

3 cyper — 1C OarnmapiamMachIiHIAFbl KYPBUIBIMIIBIK CYJI0AChI

Monnepai apxuten MS Excel 6arnapnamaceina sxi0epy yuriH:
1) [Mapamerpiep Ti3iMiHEH KaXKETTi OJIIIEMICP/Il TaHJIAIl Ty KaxeT.

2) SCADA Genesis64 xyiiecinmeri ‘ OarbipmaceiH Oacy kepek (Excel kecrecine
nepextepi oepy).

Hepexrepai aywicThipy Ke3inzge ReportWorX EXpresskonasipMachiH KoJsiiaHambi3. by
GENESIS64 enimzepi *KUBIHTBIFBIHIA KOJ JKETIMII HAaKThl yaKbIT MOJIMETTEpiHEe, COHIaii-ak
TapuXu JepeKTepre oHail Koi xkeTkizin Excel 6armapiamacsina qepeKkTepal xioepy MyMKIHAITH
Oepeni. SAruu ReportWorX EXpreSSkoHIbIPFBIHBIH TEPE3ECiH allabl.

3) IMaiina Oonran Tepe3esie YaKbIT apalibIFbIH KOPCETE OTBIPBII ACPEKTEP/Ii Kidepy Kepek.

1C 8.3 Garmapnamacbinia Excel QaiinbiHaH KecTenik KYKaTThIH 3JIEMEHTTEPiHIH Ti3IMiH
MaccuBTe KykTeyre Oomaasl. JKyktey ymH 013 CBIpKTBI eHAeY 3aepyska JannvixH3
Tabruunozo/[okymenma.epf KOHPUTYPALUSCHIH KOJIaHAMBI3.

ChIpTKBI 6HACYl icKe Kocy yiIiH «Paiim» Ma3ipiHe KipiM, «amry» Ma3ipiH 0acein 3acpyska
Hannvix U3 Tabauunozo/lokymenma.epfCakraraH xepiHe Kipill, TaHAay Kepek.

Onney xkoHburypanuscel 1C OarmapiamMachlHa alllbUTFaHHAH KeiiH, OIpiHII Ke3eKkTe 013
O6ackapy OOBEKTICIHEH alIblHFaH eJIIeMJIepiH CaKTady ailMaFblH alllblll, >XYKTENy >KOJbIH
KepceTemMeMi3. OHjiey, coHaii-ak, mxl, xls, txt, dbf mimriningeri daiagapas! Kykreyre 0oabl.

AJBIHATBIH ©JIIIEeMAEP/l )KYKTEY ajbIHIa 013 alAbIMEH CaKTally KeCTeCiH JailblHaalMBbI3.
AxknaparTtelKk 0a3zama Oipaed KypbUIBIMBI MEH TI3IMIIK CHIIaThl Oap JOepeKTepil cakrayra
MYMKIHIIK Oepeni. JlepekremenepaiH 1ImIKI eJIMIEMAEPIH OCHI Tepe3eiepAe EHIri3eMis.
KyxrenrenneH keiinri kepiHic Typi (4 cyperre) OeliHeIeHreH.
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e IZ?_ZI JIynnomyan Patora (1C:Mpeanpuamie, yueGran sepens)
LA
L
| Tnashoe E JaHHkle E]@ Pacuet
e =) =B

Naenenne obpatHon
ropAveil Bogbl

D o O *

bipinmm
TaJJAYJIap/abl )KYPri3y )KoHE OTUET KYpy. AJIBIHFaH THIMAUTIKTIH HET13T1 KOPCETKIMTEpiH Keneci
mraptrap OoifbiHIma TekcepeMis (5-cyper). THK kepcerkimrepin eHrizy ¢opmacel 6—cyperre
Oeiinenenrer. Tekcepy KOPBITBIHIBICH 7—CypPETTe KOPCETIITEH.

[N aenexne npAamoi
ropRYeil Bogsl

Pacxoa ofipatHoil ropAvei sogsl

[DaeneHue obpaTHoi ropAveil Bogbl

Coanare &l

HaumeHoBaHwe (IS [Oara

=] 08.05.2019 0:00:00 16
=1 08.05.2019 0:30:00 19
=l 08.05.2019 1:00:00 20,5
=1 08.05.2019 1:30:00 15
=l 08.05.2019 2:00:00 16,8
=1 08.05.2019 2:30:00 19
=l 08.05.2019 3:00:00 13
=1 08.05.2019 3:30:00 19.2
= 08.05.2019 4:00:00 15,7

4 cyper — JKykrenreH mapaMeTpiepIiH Kallbl KOpiHici

Pacxoa npAamoii ropayei Bogsl

MNokaszarens MMa

Temneparypa obpatHoi
ropavell Bogs!

Temnepz
cpegsl

Barnapnama Herisri eki 6enimHeH Typanbl. Jlepekrep ([lannsie) sxone Ecentey (Pacuer).
Oemimzae gepektep Kopel Iorbipnanrad. Ecenrey Oemiminge THK  Ooiibinina

Trimaimnkrin Herisri KepeeTKilTepid aobanay
. .. N . . . Wacnin
THiMaim KT Herisri kopeeTkilTepi Kuisuin soma Capu 301a -

1 KEICHMHEBE OpTala MaHi(apaMerp) Kanran - . - | d=x=2.6

M2HACPIIH D2ap1
. . a

2 I BFBHHBH OPFEAIA Madi{aparerp) Kairau Lo 15=x=26
MaHAEPLH Dapi

3 TemnuepaTypaHblH OpTALITA MIHI[TapameTp) :::I;:“H Sopi G5<x=80

4 ALY DHEPUMACHIH HIDEPYIe MbLIY MeTKII IWiHIH Kanran . . 100=x<150 150<x<275

GIEC WBF BB Y AN BHET PACKOL TEILIOHOCH Te/1s Mangepain Sapi R B
Y! > 275=x=350
HE OTIYCK TEIUIOBOH SHepras )
5 OTRIHAR YIECTiK TYTRHY(] ¥ aenkroe norpedienne Kauran o H0=x=100 100=x=285
TONNHEA ) MaHaCpain Gapi D885 ox=350
& KyOupasie THiMAL MyKTeny Kanran . I0=x=40 40=x=80
wosddrunentii Koadduunenr sdep exrusoit MBHAEPAIH D2apl |0=x=090
3arpy3En TpyGonpoBoiLa)

Kanran . §

7 - . . = cx=2

k Kopex koaiin naiiaans acep xoxpdunmenti (K111 MomIepIin Gopi E::x:: _ l<x=2.8

MCTOMHIHKR) L0 KESD
L . a e -

B Apapud wuidirifHacrora apaprii) Kairau PP 3=<R=6 O=x=3
MaHAEPLH Dapi

9 Ominy suimri{Macrora asapuit) Kanran . R e e | O=x=2
MaHIepaiH Gapi
Kanran S I

Lo KasauaeKTapas i sy KTeay aeHreiiil ¥ porers Mongepain Gapi ;g:‘—:;g A0=x=80

FATPYIKH KOTENRHEIX) AR

5 cypet — THIMALTIKTIH HEr13T1 KOPCETKITEPiH Kobanay
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OBpaboTtka KMN3

Cpa, pacxog, ropRueit Bogsl 16,00
Cpa gaenexve ropAdei Bogbl 1,85
Cpa Temnnepatypa ropadyeil Boasl 79,65
Koaddmunent stiektueHocTy 3arp Tpyb 76,30
MapameTp 3thgerTuBHOCTI Ten Tpyd 75,00
Y pacxod TENNOHOCUTENA HA OTNYCK: 180.00
YaeneHoe MoTpefneHne Tonnuea 1,68
Yo pacxog 33 150,00
YacToTa OTKNHYEHWI 2,00
Yacrtota agapmil 2,00
YpoBeHb 3arpyakn KOTENbHLIX 68,00
KM wcrounnka 1,68
Pacuer

6 cypetr — THK xanrsl Tekcepic Tepeseci

Z006WeHnA:

— CpegHnit Pacxog lNopAveil Bogwl +

— CpegHuit Temnepatypa lopaueii Bogw +
— KNI WctouHuka +

— YpoBeHb 3arpyakn KoTenkHex +

— YacTorafBapwil BCE HOPMAankEHO

7 cypet — Tekcepy KOPBITBIHIBICHI
«Pacdery GaThIpMachIHa Ka3bUIFaH OaFIapIaMaibiK KoJ1 (OpbIC TUTIH/IE YKa3blaabl).

Ilpoyedypa Pacuem(Komanoa)

Ecnu Obvexm.Cpo Jaenenue Iopsiueti Boovr <= 1.4 Tozcoa Coobwums ("Cpeonuil /lasnenue
Topsueti Boowt -");

HUnaue Eciu Obwexm.Cpo Jasnenue I opsueii Boovt < 2.8 Tozoa Coobwums ("Cpeonuii /lasnenue
Topsaueti Boowt +");

Hnaue Coodwumo("Cpeonuii /laenenue I'opsiveri Boowt -"); Koney Ecnu;

Ecnu Obvexm. Yoenvnoe lompebnenue Tonauea <= 100 Toeda Coobuums ("Yoenvroe
nompebaenue monausa -");

Hnaue Eciu Obwvexm.Yoenvnoe I[ompebnenue Tonmuea <= 280 Tozoa Coobuyums("Yoervnoe
nompebnenue monauea +");

Hnaue Coobugums ("'Yoenvrnoe nompebienue monauea -"); Koney Ecnu;

Koney Ecnu;

Kowney Ilpoyedyput

TexcepiireH THIMAUTIKTIH HET13 KOPCETKIIITEePl aBTOMATTHI €Ki KOJIMEH OTYET Ky)KaThIHa
Oapein TipKenenl. BipiHIII KOJbl: *KOFapblla KOPCETIAreH >Kalmbl Tekcepic ke3inae. Exinm
xoJbl: 6enek gopma ambirn, xeke THK Gaitnansictsl K (1) koad¢unentin ansikran, 6ackapy
HYCKaybIH Oepy apKbuUTHI (8, 9 cypeTTep).

XKocnap—®axr
O — (1)

K=
Kocnap
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w (- IynnormHaa PaGota (1C:Mpegnpuame, yueGHan sepcin)

L [ —1 ==
| T it P
h e _ e B e

Ortuer no KMN3 Cepauc -

8| e Pacyet K

Otrprite KNI
COTKPEITE YPOBEHE 3arPY3KN KOTEMEHEIX
OTRpEITE KO3hHULUMEHT 3arpyakn TpyE
OTKpbITh yAensHoe notpebnexne Tonnuea

OTKPEITE YacToTa agapHii

KNg K KNO nnax E].UU E | KNO dakr 0,00/ & ObHoente KNI KNg K 0,00 & Jakpeite KN4

8 cypet — Kypbutran ¢popma

YpoBeHb 3arpy3aka KoTenbHex K

YDOBEHE 3arpyaKa KOTenkHLX gakT 50,00

YpoBeHb 3arpy3ka KOTENbHbLIX MNaH 85.00
OBHOBNTE YPOBEHE 3arpy 3Kt KOTENEHEIX

YpoBeHb 3arpy3ka KoTenbHbIX K 0.41

3aKpeITe YPOBEHE 3ArPY3KN KOTENEHEIX

CoosueHun:

- 3EFW3KE KOTENbBHBIX B EEIEpHI;‘HUM COCTOAHWW OCTaHOBWTE Npouecc, CUUELLU’ITI: PYKOBOACTBY, BbIOENNTe CpefCTEa ANA YCTPaHEHWA HENONa4 0K, BEHENNaHOBAA NpoOBEepKa 3 paza
9 cyper — Tekcepy KOPBITBIHBICHI

«YPpOBEHB 3arpy3KH KOTEIBHBIX)» OaThIPMaChIHA )Ka3bLUIFAH OaFqapiaMaibIK Ko (OpbIC
TUTIH/IE Ka3bLTaJIbl).

Ipoyeoypa Yposenv_saepysxa_xomenvnvix K(Komanoa)

Obvexm. Yposenv_3acpysxka_xomenvrvix K=( Obvexm.Ypoeenv 3acpyska_xomenvuvix_Ilnan-
Obwvexm. Yposenv_3acpyska_Komenvuvix_@axm ) / 06vexm. Yposenv 3acpysxka_xomenvrovix Ilnaw;

Ecnu Obvexm. Yposenwv_3acpysxa_xomenvnvix K <=0.125u
Obvexm. Yposenwv_3azpysxa_xomenvnvix K >= 0 Toeda Coobwums("3acpy3xa komenibHbIX 6
CcMabuIbHOM pedcume, nposepka no naany");

Hnaue Eciu Obwvexm. Yposenv_3acpyska_xomenvhvix K <= 0.375 u
Obvexm. Yposenwv_3acpyska_xomenvnvix K > 0.125 Tozoa Coobwumu("3azpyska komenvhvix 6
HecmaobuIbHOM pedcume, YCmpaHums Henoaaoky,8nenaanosas nposepka 1 paz cooobuwumso
pykosoocmey, MTBF ne 6onee uem 560 u.");

Hunaue Coobwumu("3acpyska komenvHbix 6 A8ApUIIHOM COCMOAHUU OCIMAHOBUMb NPOYECC,
Co00WUMb PYKOBOOCMEY, BblOENUMb CPeOcmea 0Ji YCmpaHenus HenoaadokK,6Hen1an06as nposepka 3
pasza”); Koney Ecnu;

Komney Ilpoyedypwi

Tekcepinren THK kepceTkimrTepi >KOFapblja KOPCETIIT€H €Ki peXHUMJIE[e aBTOMATThI
TYpae omuem KyxatbiHa Oapbin Tipkeneai (10-cyper). SCADA xyiiecinieri nucrerdyepMeH
OailnaHbic 3amemKy KOMIIOHEHTIMEH Ky3ere acazbl (11-cyper). byn Tepesene KocimOpbIHHBIH
JKanmbl 1IIKI Tpolecci yakbIT OoifbiHIIA Kepcetineni, Obpabomka KIID dopmacsiHga
OpHaJlaCKaH.
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QOryet no KM2 Cepauc -

+ = Ortuet no KMN3 x

~

Coagats B % || Q - Ewe-

=

[ara 1 | Homep K3 Mnan Dakr K Mpouecc NpUHATURA peLueHnil
3 01.01.2019 0:00:00 7 Koat 3¢ 3arp Tpyh 85,00 79,00 0,07
_l % 01.01.2019 0:00:00 8 ¥z pacxop, TennoHocHTeNA 225,00 165,00 027
3 01.02.2019 0:00:00 9 Kng 145 1.23 0,32
% 01.02.2019 0:00:00 10 YpoBeHkb 3arpyski KOTENsHEX 74,00 65,00 0,13
3 01.03.2019 0:00:00 1 Kng 1.75 1.23 0,32
% 01.03.2019 0:00:00 12 YpoBeHb 3arpy3KM KOTENbHEIX 80,00 82,00 0,09
3 01.04.2019 0:00:00 13 Kng 1.65 122 0,26
% 01.04 2019 0:00:00 14 YpoBeHkb 3arpyski KOTENsHEX 71,00 63,00 0,11
3 01.05.2019 0:00:00 15 Kng 1.25 1,73 0,38
% 01.05.2019 0:00:00 16 YpoBeHb 3arpy3KM KOTENbHEIX 55,00 42,00 0,24

01.06.2019 0:00:00 17 Kng 1,20 1,09 KINJ ncTounnka B HecTabunkHom pexnme, yCTpaHnTe

HENonaaxy,sHennaxosan nposepka 1 pas coobwus
01.06.2019 0:00:00 18 YpoBeHb 3arpy3KM KOTENbHEIX 60,00 64,00 pykoBoacTy MTBF He fionee yem 350 u.

10 cyper — OTueTr Ky>KaTbl

3ameTka
00:00 KN4 Hopmanuaceanca

04:00 KML WCTOYHIMKA -
06:00 3amena paruuka

09:00 Obwan npoeepka
11:00 Mpoeepra kotna

11 cypet — Imki mporecc >ka36amapbl
KopbIThIHABI

KyMmbIcTBI  OpbIHIAy  OapbICHIHIAOPTANBIKTAHABIPBUIFAH ~ JKBUIYMEH  KaMTY/bIH
aBTOMATTaHJBIPbUIFaH Oackapy *KYHeciH Kypy KyKaTTamachl >koOanaHabl. backapyabH THiMI1
JKaKTapbl KapacCTHIPBUIBIN, HOTWKECIHIEC TEXHOJOTHSIIBIK aKMapaTTapAblH 1MIIHAE ©HIIpICKe
el1oylp ocep eTeTiH ejmeMaepal TaHAall, OHE OJlap apKbUIbl THUIMIUIIKTIH HEri3ri
KOPCETKIIITEp] aJIbIHABL. bepiireH KepceTKIITEep/iH capantaMachl apKbUIbl ©HJIIPICTI OHTANIbI
HIEUIM KaObl11ay MYMKIH/IT iCKe aChIPBUIJIBL.

Kbuty KenmijepiHiH EpeKIIEeNiriH €CKepe OTBIPhIN, aBTOMATTaHABIPbUIFAH Oakbuiay
KYHECIH o3ipJiey JKOHE KbUTYy KeJliCiHe KaThICThl LIeMIiMAep KaObliiay YLIiH OHTAMIbl OOJbIN
1C: Ilpennpusitue 8.3 Oarmapnamachkl anbslHIbl. JKanmbsl nporectiH THK-HBIH KypbUIBIMIIBIK
cy0ackl KyphUIBIT, COFaH OailnaHbIcThI OaraapiaMa o3ipieHal. barmapnama THIMAUTIKTIH HET13T1
KOPCETKINITEPIH ecenTey, Tajaay, *Kocrnapiay koHe 0acKapy KbI3METTEpiH aTKapasbl.

OJEBUETTEP TI3IMI

[1]. OTtuer o HayuHO-HCCIEIOBATEIBLCKOW pabOTe MO TeMe: HCCIe/OBaHUe, pa3paboTKa U
BHEJPEHUE HAYYHO-METOJMYECKOM OCHOBBI CHUCTEMBl COAJTaHCHPOBAHHBIX —IIOKazaTened |
MIPOTPaMMHO-AIAPaTHBIX CPEICTB dHEProdPPEeKTHBHON MHPOPMAITMOHHO-AHATUTHYECKON CUCTEMBI
yIIpaBleHus TerylocHa0keHneM ropoaoB Kaszaxcrana, ¢ TUIOBBIMH HPOEKTHBIMU PEIICHUSIMU Ha
npumepe T. Tapasz. Ne 0044/T'®D. Anmartsl, (2013)

[2]. MyxanoB B.K., basun I'.JI., AmunoBa LK. OcoOeHHOCTH TeIUIOCETH Kak OOBEKTa
yrpasnerust. / Tpyabl MeXTyHApOIHOW HayqHO-TIpaKTHIeCcKoi KoH(pepeHtmu «HpopmarmoHHbie 1
TENIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTUH: 00pa3oBaHue, HayKa, pakTukay. |l Tom — Anmarst 2012 — c.
133-135.
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[3]. 1C: TIpemnpustre 8.3. PykoBoactBo pazpadorunka. [Turep, @upma «O00 1C» 2012

INPUMEHEHME 1C IPEANIPUATUE 8.3 KAK CUCTEMY
ABTOMATHU3UPOBAHHOI'O YIIPABJIEHUSA B TEIVNIOCHABXAIOIIEM
INPEANIPUATUN

I'. A. bazua, JI. K. Ao:xanoBa, I'. T. UckakoBa, A. T. UopameBa, E. Hypraiibin

HekomMmepueckoe akImoHepHOE 00MIeCTBO «ATTMATHHCKUN YHUBEPCUTET YHEPTETHKH U CBSI3U
nMenu ['ymapOeka JlaykeeBay, r. Anmatsl, Kazaxcran

bazil bk.ru

Annomauyusa. B cratee mnpencTaBieHbl pemeHUs Al 3(G(GEKTUBHOTO YNPaBICHUS KOTIaMHU
«bacykar» ropoma Tanmpikopran. B Xome BbemomHeHHsT pPabOTHl pa3paboTaHa JTOKYMEHTALHS
ABTOMAaTH3UPOBAHHOH CHCTEMBI yIIPaBJICHHS LIEHTPAIN30BAHHBIM TeIIoOcHaOxkeHueM. Bmecrte ¢ Tem Obin
NPOBEEH aHalW3 I0Ka3aTelel, KOTOpPhIe OKAa3bIBAIOT CYLIECTBEHHOE BIMSHHE HA TEXHOJIOTMYECKUN
nporecc. B pesynbraTte ObUTM BBIOpaHBI T€ KIIOYEBBIE MOKa3zaTedH 3(PQEKTUBHOCTH, KOTOpBIE OYyAyT
HCIIOJIb30BAaHbI B YIIPABJICHUH. ITo uTtoraM BBIYMCIICHUI MOJIYy4YC€HBI PC3YyJIbTAThI aHaliu3a U YIIPaBJICHUA.
Ha ocHoBe pe3synbraToB pacdera Obuln pa3paOOTaHbl PELICHUS IO aHAIM3Yy W ympasieHuro. braronaps
aHaIM3y JIaHHBIX TIOKas3aTeseil Oblla peann3oBaHa BO3MOXHOCTh  CO3JaHHS  ONTUMAJIBbHOIO
IMPOU3BOJACTBCHHOT'O PCIICHUA. Ananu3 BBINOIHEHHBIX pacyeToB 1 HOKEI?,&TCJICI‘/'I, a TaK)XKE OIITHUMAJIbHBIC
MpOLETypbl OPUHATHS PELICHUI 1O pe3yspTaTaM peanu3oBanbl B mporpamme 1C [Ipeanpusrue 8.3.

Knwouesvie cnosa. tennocHaOxenne, 3((EeKTUBHOE yIpaBIEHHE, OCHOBHBIE IIOKa3aTeNd
addexTrBHOCTH, Tporpamma 1C.

APPLICATION 1C ENTERPRISE 8.3 AS A SYSTEM OF AUTOMATED
CONTROL IN A HEAT SUPPLY ENTERPRISE

G. D. Bazil, L. K. Abzhanova, G. T. Iskakova, A. T. Ibrasheva, E. Nurgayyp

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power engineering
and Telecommunications”, Almaty, Kazakhstan
bazil bk.ru

Abstract. The article presents solutions for the effective management of Basukat boilers in
Taldykorgan city. In the course of the work, documentation was developed for an automated district
heating control system. At the same time, an analysis was made of indicators that have a significant
impact on the process. As a result, we selected those key performance indicators that will be used in
management. Based on the results of calculations, the results of analysis and control are obtained. Based
on the calculation results, solutions for analysis and management were developed. Thanks to the analysis
of these indicators, the opportunity to create the optimal production solution was realized. The analysis of
the calculations and indicators, as well as the optimal decision-making procedures for the results are
implemented in the program 1C Enterprise 8.3.

Key words: heat supply, effective management, key performance indicators, 1C program.
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ITPOMBIIIVIEHHASA BE3OITACHOCTbD " 9KOJIOTI'UA

I'PHTU 10.27.55

B. T. AxmMeroB

Kacnuiickuii 001ecTBEHHBIN YHUBEPCUTET, BhIcIas mkora npaBa «OIiIeTy,
r. Anmatsl, Kazaxcran

ITPABO COBCTBEHHOCTH HA OTXO/Ibl: COOTHOIIEHUE HOPM
I'PAXKIAHCKOI'O 1 OKOJIOI'MYECKOI'O 3AKOHOJATEJIBCTBA PK

Annomayus. CTaThs OCBSIIICHA aKTyalbHBIM MPOOJIEMaM MPaBOBOTO PETYIUPOBAHMS 0OpaIeHHs
C OTXOJaMH TPOU3BOACTBA M MOTpeOneHus. OTXOMABI ABISAIOTCA HE TONBKO OCOOBIM BHAOM HMYIIECTBA,
00BEKTOM TPKIAHCKUX MIPAB U TPAXKAAHCKOTO 000pOTa, HO M 0COOBIM 0OBEKTOM TpaBa COOCTBEHHOCTH,
crierdrka KOTOporo o0ycIoBIeHa OCOOCHHOCTSIMU MX TPABOBOTO PEKMMA M IIPABOBOTO PETyIHMPOBAHMUS
JESTEeIBHOCTH 110 OOPAIICHHUIO C HUMHU.
Knroueevie cnoea. mpaBo COOCTBEHHOCTH, OTXOJBI TPOM3BOACTBA W IOTPEOJICHHS, OOBEKTHI
TPa’kIaHCKOTO 000pOTa, OECXO3SMHBIE OTXO/BI, COIEP)KaHHE OTXOOB.

Ilenplo uccnenoBaHMsl SBISETCS BbIABIEHHE OCOOCHHOCTEH 000poTa OTXOJO0B Kak
UMyIIeCTBAa M OOBEKTa TpaBa COOCTBEHHOCTH, IIOpAIKAa M YCIOBHH Tepexoia IpaBa
COOCTBEHHOCTH Ha HUX OT OJIHOTO JIMLA K IPYTOMY, a TAKXKe €ro OTUYKJICHHS.

ABTOpPOM NPOAaHAIM3UPOBAHbl OCHOBHBIE MPOOJEMBl pealu3aluu  00si3aHHOCTEN
COOCTBEHHHUKA OTXOOB IO X COJEPKAHUIO.

ABTOp NPUXOAMUT K BBIBOAY, YTO OTXObl IIPOM3BOJCTBA U MOTPEOJICHUS MPEICTABISIOT
coboii BechbMa crienu(pUUecKUil BUJ UMYILIECTBA U O0BEKT IPa’KAAHCKUX MPaB — OTPAHUYEHHOE
B 000pOTE IBMXMMOE HWMYIIECTBO, MOPSAIOK BO3HUKHOBEHHS M OTUYXKACHUS TIpaBa
COOCTBEHHOCTH, Ha KOTOpO€ YCTaHABIMBACTCSd B HACTOAILIEe BpeMs B COOTBETCTBHM C
OCHOBHBIMM TIOJIOKEHUSIMH TPaXX/IaHCKOTO 3aKOHOAATENIbCTBA C YYETOM OCOOEHHOCTEH,
IPEIYCMOTPEHHBIX 3aKOHO/IATEILCTBOM 00 OXpaHe OKPY>KaroLIel Cpebl.

Pasrpanunuenue cdep aeicTBUs rpaxAaHCKONW M MHBIX OTpacie Ka3axCTaHCKOIo MpaBa U
3aKOHOJATENbCTBA SABJIAETCS B HACTOSIIEE BpPEMs AaKTyaJbHBIM BOIPOCOM HE TOJIBKO
HKOJIOTMUYECKOTO TpaBa, HO M OOLIel TEeOpuH IpaBa: B3aMMHOMY BIIMSHUIO CIIOCOOCTBYIOT, C
OJIHOM CTOPOHBI, PKOJOTH3alUsl BCEX OTpaciiell NpaBa, a C APYrol — MOJYMHEHHE IpaBHIIaM
IpaXkJIaHCKOTO MpaBa 000poTa BcexX Bellleil, B TOM YUCIie MPUPOTHBIX OOBEKTOB, BKIIIOYEHHBIX B
3TOT 000pOT.

ObecnieueHne 3KOIOTMYECKH 0€30MacHOro oOpallleHHsl C OTXOJaMH SIBJISAETCS OJHOM U3
Haubosee Cepbe3HbIX U aKTyaJbHBIX MPOOJIEM COBPEMEHHOCTH, KOTOpas HaxoAuTcs B (oKyce
MHTEPECOB TOCYJapCTBA. YBEIMYMBAETCSA KOJIMYECTBO OTXOZOB, KOTOPHIE HE BOBJIEKAKOTCS BO
BTOPUYHBIN XO3SIMICTBEHHBII 000POT, a pa3MeNIatoTCs Ha MOJINTOHAX U CBAJIKaX.

O4eBUIHO, YTO JTOCTHKEHUE TOKA3aTeNIel CHU)KEHUS HEraTMBHOI'O BO3JEHCTBHS OTXOJOB
Ha OKPYXXAlOIIYI0 CpEely U MOBBIIIEHUS BOBJIEUEHHUS UX BO BTOPHUYHBIN 00OpOT BO3MOXKHO B
NEpBYI0 OdYepeab IyTeM HKOHOMHUYECKOTO CTHUMYJIHPOBAHUS COOCTBEHHHUKOB OTXOJOB K
COOJIIOZICHUIO CUCTEMBbI 3KOJIOTHYECKHX TPeOOBaHUM MpH 00pallieHNH ¢ HUMU U MPOBEACHUS UMHU
IIPUPOTOOXPAHHBIX MEPOIIPUATHH.

Bce oOpazyemble B pe3yiabTaTe XO3SMCTBEHHOW W WHON JEATEIBHOCTH OTXOJbBI
NPOM3BOJICTBA U TOTPEOJICHUS] HUMEIOT CBOMX COOCTBEHHHMKOB, M BaXXHOCTb OIpEAEICHUS
HaJJIeXkallero cOOCTBEHHMKA OTXOJIOB, a TaK)Ke MOMEHTa Iepexojia MpaBa COOCTBEHHOCTH Ha
HUX OT OJHOTO JIMIIA K JIPYTOMY COCTOUT MPEKJE BCEro B TOM, YTO UMEHHO Ha COOCTBEHHHUKOB
OTXOJI0B JOJKHBI BO3JIaraThbCsi 00s13aTENbCTBA MO X COJIEP’KaHUIO (B TOM YHCIIE C COOJIIOIEHUEM
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9KOJIOTUYECKUX M CAHUTAPHO-3IUAEMUOJIOTHYECKUX TpeOOBAHUI) 10 MOMEHTa MPUOOPETEHUS
npaBa COOCTBEHHOCTH Ha HUX HMHBIM JIMIIOM JHOO 1O MOMEHTa MX yAajeHus (YTUIH3AIHH,
00€3BpeKMBAHNS, 3aXOPOHCHHUS ).

Takxe cTaTbsi COAEPKUT aHAJIN3 U MPEUI0KEHUS 110 COBEPLIEHCTBOBAHUIO JIEHCTBYIOLIETO
3aKOHOJATEIbCTBA B 00JIACTH 0OpallleH sl OTXO0JI0B ITPOM3BOACTBA U NTOTPEOICHHUS.

OT1xo0AbI KaK HMYIIECTBO, 00bEKT IPA’KIAHCKOr0 000p0Ta M MPaBa COOCTBEHHOCTH.

[IpaBo COOCTBEHHOCTH - KaTEropusl MPeXJe BCEro Ipa)KAaHCKO-TpaBOBas, U IpaBUIIa
YCTQHOBJICHHUSI TIpaBa COOCTBEHHOCTH Ha OTJENIbHBIE BHJBl HMMYILECTBA, a TaKKe €ro
0COOEHHOCTH UCCIIEAYIOTCS B IIEPBYIO OUEPEb B TEOPUU I'PAKJAHCKOTO MpaBa, a 3aTeM U MHBIX
npaBoBbiX orpaciieil. COOCTBEHHOCTh SIBISIETCS HMCTOPUYECKH OMpeIeeHHON (opmoit
OO0I1ECTBEHHBIX OTHOLIEHUH MO OOJIaZJaHUIO U NMPHCBOCHUIO MaTepUaNIbHBIX Ojar, OHa sBJSETCA
HE OTHOILIEHUEM Y€JI0OBEKA K BEIIH, @ OTHOLIEHUSIMHU MEX/Y JIHOAbMHU 110 IOBOAY BELIEH.

[IpaBo CcOOCTBEHHOCTH B OOBEKTHBHOM CMBbICIIE IPEICTABISAET COOON KOMILIEKCHBIN
(MHOrOOTpacyieBoi) UHCTUTYT IIpaBa, B KOTOPOM, OJIHAKO, IPeodaAaroliee MECTO 3aHMMAIOT
IpaXXJIaHCKO-IIpaBOBble HOpMBbI. IIpu 3TOM mpaBO COOCTBEHHOCTH Kak CYOBEKTHBHOE
IpaXKAaHCKOE MPaBO €CTh 3aKPEIJIEHHAas: 3aKOHOM BO3MOKHOCTb JIMIA TI0O CBOEMY YCMOTPEHUIO
BJIAJIETh, MOJI30BATHCA U PACHOPSIKATHCS IPUHAJICKALIMM €My MUMYIIECTBOM, OJHOBPEMEHHO
IpUHUMAs Ha ce0s OpeMst U PUCK €ro CoAepHKaHUsl.

OTXx0/1bI IPOU3BOJCTBA U MOTPEOICHHUS SIBIIAIOTCS 0OBEKTOM IPAXKAAHCKUX, IMYOJIUYHBIX U
UHBIX MPABOOTHOIICHHH, a TaK)Ke OOBEKTOM Ipa)kIaHCKUX IpaB. Bo3MOXHOCTH OTXOJ0B OBITh
cneuuuyeckuM OOBEKTOM IpaBa COOCTBEHHOCTH IPU3HAETCA IOJIOKEHUSIMH  CTaThU
Okonornyeckoro koaekca PK (mamee — DK PK), mpemycmatpuBaromeid, 4ro ¢uszndeckue u
IOPUJIMYECKUE JINLA, B pE3yJIbTaTe ACATEIbHOCTH KOTOPBIX 00pa3yloTCcsi OTXObl IPOU3BOJCTBA U
noTpedsieHus, SBISAIOTCA HMX COOCTBEHHMKAMHU M HECYT OTBETCTBEHHOCTb 3a 0Oe30macHoe
oOpaleHre ¢ OTXOJAaMU C MOMEHTa HMX O00pa3oBaHHs, €CIM HMHOE He IpPelyCMOTPEHO
3akoHoJarenbcTBOM PecnyOnukn Kaszaxcrtan wim  J0OroBopoM, OINpPEeNsIOUIMM  YCIOBUS
oOpareHus ¢ OTX0AaMH.

ITpu 3TOM IIpaBO COOCTBEHHOCTH Ha OTXOABI MOXET OBbITh IPUOOPETEHO JIPYTUM JIMLIOM Ha
OCHOBaHUHU JOTOBOpa KYIUIM-TIPOJAKHU, MEHBI, JApeHUs] WIM HHOW CHEIKH 00 OTYYKIECHUU
OTXOJIOB.

K coxanenuto, BompocaMm 0O0OpPOTOCTIOCOOHOCTH OTXOJOB W OTHAEIBHBIM acleKTaMm
nepexoia npaBa COOCTBEHHOCTH Ha HUX OT OJHOTO JIMIa K JAPYroMy yJEeJIEeHO He3aclly>KeHHO
MaJio BHHMaHUS B IOpUIUYECKON JHUTepaType. BmecTe ¢ TeM 3HaAUMMOCTH JIaHHBIX BOIPOCOB
OUYEHb BBICOKA, YTO B 3HAYUTEIBLHOW Mepe IMOATBEPXKAACTCS HAIMYMEM MHOXKECTBA CIOPHBIX
CUTYalH.

Yro Ke MpeACTABIAIOT €000 0TX0Abl KaK 00beKThI rpazkaaHckux npas? CoriacHo
cratbe 115 I'paxnanckoro konexkca PK (manee — I'K PK) oObektamu rpaxaaHckux IMpas
SBJISIIOTCSL BEIIM, BKJIIOYas J€HbIM M IIeHHble Oymard, MHOE MMYILIECTBO, B TOM YHCIE
MMYILECTBEHHbIE IIPaBa; paObOThI U yCIyTU,HEUMYIIECTBEHHbIE OJara.

B Teopun rpaxxgaHckoro mnpaBa 0ObeKThl TPaKIAHCKUX MPaB MPHUHATO MOJPA3IENATh Ha
MaTepuaibHble U HemarepuanbHble. K mepBoil rpymnme OTHOCAT: Belu, paOOThl U YCIYTH, a
TaKXKe WX pe3yJabTaThl, MMEIOIIME OBEUIECTBICHHBIH 1IM00 WHOW MarepuaiabHbI 3¢ddekTt
(HampuMep, PEMOHTHBIE PaOOTHI, YCIAYTH MO TEPEBO3KE, XPAaHEHUIO BEIEH); UMYIIECTBEHHbIE
npaBa TpeboBaHUs (TakHe, Kak JeHEXHbIE CPeJICTBA Ha OAHKOBCKOM CYETE, JI0JISl B UMYILIECTBE).

Ko BTOpO# Tpymnmne mpUUUCTSIOT: pe3yabTaThl TBOPUYECKON AESITEIBHOCTH (M300peTeHMUS,
NPOM3BEACHUSI MCKYCCTBA); CIIOCOOBI WMHIMBHUAyaJH3allMM TOBApOB M WX IPOU3BOAUTENEH
(ToBapHBIE 3HAKHM, 3HAKM OOCIy)XHBaHMs, (PUPMEHHbIE HAUMEHOBAHHUS U T.J.); JIMYHBIE
HEHMYILECTBEHHbIE MpaBa (IpaBO Ha UM, MPAaBO HA 3aIIUTY YECTU M JOCTOMHCTBA, MPaBO HA
JMYHYI0 HEMPUKOCHOBEHHOCTH U JIp.).
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C nousTHEM OOBEKTOB TPAKAAHCKUX IIPaB CBA3AHO IOHATHE OOBEKTOB I'Pa)KIAHCKOTO
000poTa, HO ATU TEPMHUHBI HE TOXKJECTBEHHBI. BOJIBIIMHCTBO, HO HE BCE OOBEKTHI I'PaXkTAHCKUX
IpaB MOT'yT y4yacTBOBaTh B oOopore. Tak, HE MOI'YT CTaHOBHUTbCA OOBEKTAMU IPaXKJaHCKOI'O
000poTa JMYHbIE HEMMYIIECTBEHHBIE NPaBa, HEOTUYXkJIAeMblE OT CBOEIO HOCHUTENSA: IPABO Ha
KH3Hb, IPABO CBOOOHOTO MEPEIBUKEHNUS, BBIOOPA MecTa IPeObIBAaHMSI U )KUTEJILCTBA U JP.

[Tpuznak  06OPOTOCIIOCOOHOCTH OOBEKTOB TPAKIAHCKUX IpaB, IMOHHUMAEMbIH Kak
CHOCOOHOCTh BBICTYIATh IPEIMETOM T'PaXJIaHCKO-IIPABOBBIX CJIIEJIOK, SIBJISETCS OJHOM U3
COCTABJIIIOLIMX MPABOBOIO PEXKUMa ITHX OOBEKTOB M MOXKET OBITH IOJIOKEH B OCHOBY HX
kinaccupukanuy. Kak oTmeuaeTcss B TEOpUM TPa)IaHCKOTO IpaBa, BeLlaMHM IPU3HAIOTCS
MaTepHaibHble, PU3HUECKH OCs3aeMble 00BEKThI, UMEIOIINE SKOHOMUYECKYIO ()OpMY TOBapa.

IIpy oSToM BewmwM SABIAKOTCS pe3yibTaTaMH TpyAd, HMMEIOUIMMH B CHIYy 3TOrO
OINPE/CIICHHYI0 MaTepUaJIbHYI0 (3KOHOMHUYECKYI0) LIEHHOCTh. K HUM OTHOCATCS HE TOJIBKO
TPaJULIMOHHbBIE OPYIUS U CPEICTBA IPOU3BOACTBA WM Pa3HOOOpa3Hble IPEAMEThI HOTPEOIECHUS.

Bemu B 10opun4eckoM cMbIciie He 00513aTeNTbHO TBEP/IbIC TeIa.

K ducny Bemiel B rpa)1aHCKOM IpaBe OTHOCSTCS Pa3IMYHbIE BUJbI YHEPreTUUYECKUX
PECYPCOB U ChIPbsl, IPOU3BEAECHHBIX WM JTOOBITHIX YEJIOBEUYECKUM TPYJOM M MOTOMY CTaBILIMX
TOBapOM (3JICKTPOIHEPrusl, HEPTh, Ta3 U T.I1.).

Cratesa 116 I'K PK ycranaBnuBaeT oOliee npaBuio, COIIACHO KOTOPOMY BCE OOBEKTHI
IPaXJIaHCKUX IPaB MOJHOCTbIO 00OPOTOCHOCOOHBI, T.€. MOTYT 0€3 KakUX-JIMOO OrpaHUYEHHM
OTUYXKJAThCsl UM MEPEXOAUTh OT OJHOIO JIMLA K APYrOMYy, €CJIM OHM HE U3BATHl U3 000poTa U
He orpaHuueHsl B oOopote. Ilpu 3TOM 00BEKTHI, H3BATHIE U3 000pOTa, HE MOTYT OBITh
IPEIMETOM CIEJIOK (HampuMep, JI0rOBOPOB KYIUIM-NIPOJIAXKH, MEHbI, apeH/Ibl U HHbIX), U OHU
JIOJDKHBI OBITh YKa3aHbI B 3aKOHE.

B cBoro ouepenb, 0OBEKTHI, OrpaHMYEHHBIE B O0OPOTE, MOTYT IMPUHAAIEKATH JIHILIb
OIpe/IeIEHHbIM CYOBEKTaM U MOTYT MEPEXOUTh OT OHOIO JMLA K JPYroMy IO CIELUAIbHOMY
paspelIeHnIo, MpU OSTOM YCTAHOBJIEHME TaKUX HCKIIOYEHMH M3 o0lero mnpaBuia
OCYIIECTBIISICTCS Il 00ecTiedYeHnsT OE30MaCHOCTH, 3aIlUThI KU3HHU U 370POBBS JIIOJICH, OXPAHBI
HOPUPOIBI M KYJIBTYPHBIX LIEHHOCTEH.

OTX0abpl MPOU3BOJCTBA U MOTPEOJIEHUS SABIAIOTCA OCOOBIM OOBEKTOM TI'Pa’kKJaHCKOTO
oboporta. O6nanas ocoObIMU (PU3HMUECKUMH, XUMHUYECKUMH U OHOJOTMYECKHMMM CBOWHCTBAMH,
OHM MOTYT HAaXOJWUTbCA KaK B TBEPJOM, TaK M JKUJIKOM arperaTHoM COCTOSIHUM, OBITb
pPalMOAaKTUBHBIMHA, XUMHYECKUMH, OHOJOTMYECKMMM  (Hampumep, OTXOAbl  JieueOHO-
npoUIAKTUYECKUX YUPEKICHHUI) 1 HHbIMU. bonee Toro, B 3aBUCMMOCTH OT KJlacca OMACHOCTH
OHM B OoyblIed WIM MEHbUIEH Mepe SBIAIOTCA TNOTCHIMATbHBIMU  3arpsA3HUTENISIMU
OKpYXKarolled cpeibl U MpHU IONaJaHuU B HEE MOTYT OKa3blBaTh CYIIECTBEHHOE HEraTHBHOE
BO3CHCTBHME Ha 370poBbe Jojed. IIMeHHO mo3TOMy 000pOTOCIOCOOHOCTh OTXO/A0B
CYILIECTBEHHBIM 00pa30M OrpaHUYEHA.

Kak yxe oTMmeuanoch BBIIIE, OTXOABI SBISAIOTCS HE IMPOCTO OCOOBIM OOBEKTOM
rpaXXAAHCKUX TpaB, HO M CHEUMPUUECKHMM OOBEKTOM IpaBa coOcTBeHHOCTU. [Ipu3HaHue B
COOTBETCTBUM C JKOJIOIMYECKHM 3aKOHOJATEIbCTBOM OTXOJIOB NMPOMU3BOJCTBA U MOTpeOIeHUs
00BEKTOM IpaBa COOCTBEHHOCTH B JOJDKHOM Mepe CIOCOOCTBYET HUX BOBJICUEHHIO B
XO3sIMCTBEHHBII 000POT U eTaeT UX MPeAMETOM I'paXkJaHCKO-TIPABOBBIX CJIENIOK.

CrnenyeTr OTMETUTh, UTO KaK OTXObI IPOU3BOJICTBA, TAK U OTXO/bI MOTPEOJICHUS 3a4acTyIO
coJiepKaT IIeHHble B MOTPEOUTETHCKOM OTHOIIEHUHM MaTepHajbl M BELIECTBA, KOTOPbIE MOTYT
OBITH BOBJICUEHBI BO BTOPUYHBIA OOOpPOT, H3BJIEUEHBI, NepepadOTaHbl M UCIOJIb30BAHBI B
JaJIbHEeUIIeM.

VYkazanaple (GakToOpsl 00YCIaBIUBAIOT HEOOXOJWMOCTh 3aKOHOIATEIIPHOTO 3aKPETUICHHS
npaBUi 000pPOTa OTXOMOB KaKk OOBEKTa IPaXKIaHCKUX IpaB, B YACTHOCTU MPUOOPETEHUs MpaBa
COOCTBEHHOCTH Ha HMX UM €ro nmepexoga OT OJHOro JHIa K  JIpyromy.

Kak m3BectHo, ct. 117 I'K PK xnaccudummpyer Bely Ha IBUKUMBIE U HEIBUKUMBIE, TIPU
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9TOM K HEIBIKMMBIM BellaM (HEeIBMKUMOMY HMYIIECTBY WM HEJIBHKUMOCTH) OTHOCATCS
3eMeNbHBIC YYaCTKH, YYaCTKH HEJp W BCE, YTO IMPOYHO CBSA3aHO C 3eMiieH, T.e. OOBEKTHI,
nepeMenieHre KOTOpbIX 0e3 Hecopa3MepHOro yiiepda MX Ha3HAUYEHUI0 HEBO3MOXKHO, B TOM
qHCIie 3/IaHUs, COOPYKCHHSI, 00BEKTHI HE3aBEPIIICHHOTO CTPOUTENBCTBA. OTXO/IBI JKe KaK OOBEKT
Ipa)KIaHCKO-TIPABOBBIX OTHOIIEHUI cleAyeT NMpU3HABaTh IBMKUMBIM HMYIIECTBOM, TaK Kak
coriacHo 4. 3 cr. 117 I'K PK k TakOBBEIM OTHOCSATCS BEIIH, HE OTHOCSIIMCCS K HEABMKUMOCTH.

['paxkaHcKkoe 3aKOHOAATENbCTBO COAEPIKHUT JIOCTATOYHO HHTEPECHBIE IOJOXKEHUS
OTHOCHUTEIIEHO MPABOBOTO CTaTyca ABMKHMBIX BEIIEH, KOTOPhIE MOTYT OBITh MPUMEHEHBI U K
0TXOJIaM MPOMU3BOJICTBA U moTpedsieHus. Tak, B coorBercTBuHu ¢ 4. 1 ct. 237 'K PK, ecnmu unoe
HE TPEIyCMOTPEHO JOTOBOPOM, IIPaBO COOCTBEHHOCTH HA HOBYHO JBIJKHMYIO BEIIlb,
U3TOTOBJICHHYIO JIMLIOM IIyTeM IepepaboTKu He MNpHHAIISKAIMX €My MaTepHalioB,
npuolperaeTcss COOCTBEHHUKOM MarepuanoB. Takum o0pa3om, eciu MpaBo COOCTBEHHOCTH Ha
OTXOJIbI HE MEPEILIO M0 A0rOBOPY OT UX COOCTBEHHHUKA K JIUILY, UX IepepadoTaBlIeMy, TO PAaBO
COOCTBEHHOCTH Ha TOJIYYCHHYIO M3 HUX MPOAYKLIHIO JOJDKHO NPUHAIEKATh COOCTBEHHHKY
OTXO/IOB.

IIpuoOperenne npaBa coOOCTBEHHOCTH HA OTXOAbI M €ro mepexoJ OT OJAHOIO JHUA K
Apyromy.

Bompocsl nepexona mpaB Ha OoTXOAbl (OCOOEHHO Ha TBEPJbIE KOMMYHAJIBHBIE OTXOBI
HACEJIeHUs1) SBIISAIOTCA B HACTOSIIIIEE BPEMsl Upe3BbIYaiHO aKTyallbHBIMH, TaK KakK HaIpsMYIO
CBSI3aHBI C TIOBCEAHEBHOM IKU3HENEATEIbHOCTHIO YeloBeka. Bwmecte ¢ TeMm ycloBus U
OCOOCHHOCTH Iepexo/ia MpaBa COOCTBEHHOCTHM Ha OTXOJbI MPOU3BOACTBA U IMOTPEOJICHUS OT
OJIHOTO JIUIIA K IPYTOMY SIBJISIFOTCS BOIIPOCOM JTUCKYCCHOHHBIM.

BaxxHocTh ompezneneHuss MOMEHTa Iepexoja IpaBa COOCTBEHHOCTH Ha OTXOAbl H
OTpEeNeNICHUsI WX HAJJICKAIIEr0 COOCTBEHHHMKA COCTOMT TMPEXKIE BCEro B TOM, 4YTO Ha
COOCTBEHHUKOB OTXO/I0B JOJDKHBI BO3J1araThCsi 0053aTeNbCTBA MO UX COJIEPKAaHUIO (B TOM YHUCTE
C COOJIIOJIGHUEM JIKOJIOTUYECKUX U CAaHUTAPHO-3MUIEMHOJIOTHYECKUX TPeOOBAaHUI) 10 MOMEHTA
pHOOpeTeHUs TIpaBa COOCTBEHHOCTH HA HUX WHBIM JIHIIOM.

Kak yxe oTmedanoch BbIlIe, IMPaBO COOCTBEHHOCTH SBIAETCS TPaXkIaHCKO-TIPABOBOM
KaTeropuei, COOTBETCTBEHHO, U OOIIME OCHOBAHHUSA €ro Mepexoaa OT OJHOTO JIUIA K IPYroMy U
€ro MpUoOpPETEHMS TaK)KE YCTAHOBJICHBI TIOJOKEHUSIMU TPAXKIaHCKOTO 3aKOHOIaTEbCTBA.

[Tepexon mpaBa COOCTBEHHOCTHM Ha OTXOJbI, KaKk U Ha JIIOOOE JPyroe MMYIIECTBO, HE
U3BATOE U3 000pOTa, OCYIIECTBISAETCS MO PsSAy ocHoBaHHU. K TakoBBHIM B MepBYIO odepenb
clenyeT OTHECTH CJENKH, T.C. NEWUCTBHS TpaxaaH M IOPUIUYECKUX JIMIl, HAlpaBJIeHHbIE Ha
YCTaHOBJICHHE, U3MEHEHHUE WM MpeKpalleHne TpaXkIaHCKuX MpaB u obs3anHoctel (cT. 147 'K
PK).

Cnoco0 mpuoOpereHus mpaBa COOCTBEHHOCTH - TaKOW IOpUAMYECKUN (DAKT, ¢ KOTOPHIM,
Mo B3TJISy OOBEKTMBHOTO TpaBa, COCAMHSETCS YCTAaHOBJICHHE IpaBa COOCTBEHHOCTH B JIUIIE
naHHoro cyomekta. CrnocoObl  mpuOOpeTeHHss TpaBa COOCTBEHHOCTHM  JENATCS  Ha
NepBOHAYAJIbHBIE U TIPOM3BOAHBIC. [lepBoHayaNbHBIE - €CIM MPaBO COOCTBEHHOCTH B JIUIIE
JAHHOTO CyOBEKTa yCTaHABIMBAETCS CAMOCTOSITENbHO, HE3aBHCHMO OT APYroro Juia, T.e. Ha
00BEKTBI, KOTOpPHIE €II€ HE COCTABISUTM YbEW-THOO COOCTBEHHOCTH, WU K€ HAa OOBEKTHI,
KOTOpBIE XOTSI U COCTaBIISZIM COOCTBEHHOCTH JIPYroro JMIA, HO TOJYHHSIIOTCS TOCHOJCTBY
HOBOTO TIpHOOpeTaTeNsi HE3aBUCHMMO OT TpaB MPEIIIeCTBOBABIIEro coOCTBeHHUMKA. K
MPOU3BOJHBIM CIIOCO0AM OTHOCST CIIy4ad, KOTJa IpaBO COOCTBEHHOCTH B JHUIE JaHHOTO
CcyOBeKTa yCTaHaBIIMBACTCS HA OCHOBAHHH MPEKHET0 COOCTBEHHHUKA.

B coorBerctBunm co cr. 123 I'K PK mnocrynneHus, nojgydyeHHblE B peE3yJbTaTe
WCIIONIb30BAaHUS ~ WUMyIIecTBa  (TUJIOMBI, TPOMYKIHMS, JOXOMABl), TPUHAJICKAT  JIHILY,
HCIIOJIB3YIOUIEMY 3TO HMMYIIECTBO HAa 3aKOHHOM OCHOBAHUHU, €CIM HMHOE HE MPETyCMOTPEHO
3aKOHOM, UHBIMHU TTPAaBOBBIMHU aKTaMH WJIA JJOTOBOPOM 00 MCIIOJIB30BAHUH 3TOTO UMYIIIECTBA.
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TakuMm o0pa3zoM, B cllydyae MpU3HAHMS OTXOJOB MPOIYKIIMEH, MOIYyYEeHHONW B pe3yJbTaTe
MCIIOJIb30BaHUsl UMYILECTBA, OHU B COOTBETCTBUU C YKAa3aHHOM CTaThEHl JOJKHBI IPUHAIEKATh
COOCTBEHHUKY JIaHHOTO UMYIIIECTBA (CHIPhS, MATEPUAIIOB).

O0s13aHHOCTH COOCTBEHHHKA OTXOJI0B IO UX coJepxkaHuio. [TockonbKy COOCTBEHHUK
HeceT OpeMsi coep KaHMs MPUHAMJIEKAIIEI0 €My MMYILECTBA, €Cld MHOE HE MPEAyCMOTPEHO
3aKOHOM WJIH JOTOBOPOM, TO AEMCTBYIOLIMM 3aKOHOJATEIbCTBOM YCTaHOBJIEHO, YTO IUIaTa 3a
pa3MelieHHe OTXOJI0OB B3MMAETCs C COOCTBEHHHMKA OTXOAOB. JlaHHBIM BoOIpoC  sIBISETCS
JIOCTaTOYHO JTUCKYCCHOHHBIM.

Bonpoce! ycraHoBieHusl mpaBa COOCTBEHHOCTH Ha OTXOJbI, KaK U BOIPOCHI OMpPEIEICHUS
CTOPOHBI, OTBETCTBEHHOW 3a HCIOJHEHHE O0S3aHHOCTEH B 0OimacTh OoOpalieHHs ¢ OTXOJaMH,
BO3JIOKEHHBIX Ha 00pa3oBaTesisi OTXOAOB JCHCTBYIOLUIMM 3aKOHOJATEIBCTBOM, MOTYT OBITh
YPEryJIupOBaHbl X035HCTBYIOIMMHU CyOBEKTaMHU B paMKax JOIOBOPHBIX OTHOLIEHUH.

OpnHako mpu STOM  BO3HHUKAIOT MpEAENbl BO3MOXKHOCTEH Mepexona 00s3aHHOCTEH I10
BHECEHHUIO IIIaThl 3a pPa3MEILEHHE OTXOJOB B pPaMKaX JOTOBOPHBIX OTHOLIEHUN MEXIy
cTopoHaMu. B wacTHOCTH, K pacxolaM Ha COJAEpKAaHHE HUMYIIECTBA OTHOCHTCA TaKkKe
00513aHHOCTB 10 BHECEHUIO IUIATEXEH 3a SIMUCCUU B OKPYKAIOLLYIO CPELY.

[Ipu »>TOM mpu  mepemade  OTXOJIOB, OOpa30BaHHBIX U HAKOIUICHHBIX
IIPUPOIONOJIB30BATENAMU, HA CHELMATIM3UPOBAHHBIN NOJUTOH HE MPOMCXOAUT IEepexo/ia Mpasa
coOcTBeHHOCTH Ha 0TX0nbl. OKa3aHHe yCIyr MO pa3MEUICHHIO0 OTXOAOB CHEIHMATU3UPOBAHHON
OpraHM3aleil Ha OCHOBaHUU T'PakJIaHCKO-TIPaBOBOr0 JIOTOBOpA HE 03HAYA€T aBTOMAaTHUYECKOIO
nepexo/ia Ha 3Ty OpraHu3aluio OPeMEeHH YILIaThl JAHHOTO MyOIHMYHO-TIPAaBOBOTO IIATEXA.

OcobenHoCTH Nepexo/ia NpaBa COOCTBEHHOCTH HA 0TX0JAbI HA OCHOBAHHMH C/1eJI0K.

[lepexon mpaBa COOCTBEHHOCTHM Ha OTXOJbl Kak Ha JHO00€ IPyroe MMYIIECTBO MOXET
OCYIIIECTBIISITCS. HA OCHOBAaHMM CJIEJIOK, CBSI3aHHBIX C OTUYXKIEHHEM OTXOJO0B KaK MMYILIECTBA
(Kyms-mpojaxka, MeHa, JapeHue W Ap.), uTo cooTBeTcTByeT 4. 2 cT. 235 'K PK, cormacho
KOTOpOM MpaBo COOCTBEHHOCTH HAa MMYIIECTBO, KOTOPOE MMEET COOCTBEHHHMKA, MOXET OBITh
IPUOOPETEHO JIPYrMM JIULIOM Ha OCHOBAaHUM JIOTOBOpA KYIUIM-TIPOJIAXKU, MEHBI, JTapeHUs WIU
WHOM CIENKH 00 OTUYKIEHUU 3TOTO UMYIIIECTBA.

B nanHOM ciydae mpoOMCXOOUT J0OpPOBOJIBHOE OTHYXKJIEHHE IpaBa COOCTBEHHOCTH Ha
OTXOJbl OJHOM CTOPOHOM M J0OOpPOBOJIBHOE NPUOOpETEHHE €ro ApPYroil CTOPOHOM JaHHOU
CHEIIKH.

Kak u3BecTHO, 00IIM€ MOJIOKEHUS O JOrOBOpaxX KYyIJIM-MIPOAa’KU, MEHbI, JapEeHUs U UHBIX
CHEJIKaxX, CBS3aHHBIX C OTUYKICHHEM MMYIIecTBa, 3akpemieHsl Ocodennoil yacteio ['K PK. [Ipu
TOM TaKHE CHEJKU CBSI3aHbl C OTUY)XKICHHMEM M Iepexo/0M IpaBa COOCTBEHHOCTH, U, Kak
YTBEPKAAJIOCh B TEOPUU COBETCKOI'O I'Pa)IaHCKOIO IpaBa, KYIUIS-NpoJiaXka U MEHa IIeJINKOM
HalpaB/IeHbl Ha MOJY4YEHHE B COOCTBEHHOCTh OJHHMM JIMIIOM OT JPYroro TOro, 4ero eme y
MEPBOr0 HE UMEETCs, IPUUEM JIPYroe JUIIO MOJIy4aeT COOTBETCTBEHHbIN SKBUBAJICHT.

Kak yxe oTMeuanoch BbIIIEe, 3aKIIOUEHHE XO3SMCTBYIOIIMMHU CYyOBEKTaMH J0rOBOpa Ha
OKa3aHHeE yCIyT MO BBIBO3Y OTXOJIOB M Ha OCYILLECTBJICHHE JAIbHEUIINX BUIOB JAESITEILHOCTH 110
OOpalIeHNI0 ¢ HUMHU CO CHEIHATU3UPOBAHHBIMU OpraHU3alMsIMH, T.e. (PaKTUYECKHU JOrOBOpa
BO3ME3/IHOTO OKa3aHUsl ycHyr, HE JOJHKHO NMPHUBOJUTH K IMEPEXOAy IpaBa COOCTBEHHOCTH Ha
OTXOJbl K JIaHHBIM OpraHM3alMsIM. 3aKJIIOUEHHE J0rOBOpa HAa OKAa3aHUE COOTBETCTBYIOIIMX
yCIIYT HEe OCBOOOXKJIaeT CyOBEKTOB XO3SMCTBEHHOM AEATEIbHOCTH, B Pe3ybTaTe AEATEeIbHOCTU
KOTOPBIX 3TH OTXOJbl OO0pa30BAIMCh U KOTOpBIE SBIISAIOTCS "MEPBUYHBIMU" COOCTBEHHUKAMHU
OTXO0JI0B, OT 00S3aHHOCTH BHOCHUTH IIJIaTy 32 3MHUCCHUU B OKPYXKAIOIIYIO Cpely 3a pa3MelieHHe
OTXO/IOB.

Bunurcst mpoctoit cmoco® m30aBUTHCS OT JaHHOW OOSI3aHHOCTH: TepefaTh OTXOIbI B
COOCTBEHHOCTh MHOMY JHIly. OZHaKO MPaBONPEEMCTBO B JaHHOM Cllyyae HUKAaK HE YMEHBIIUT
KOJIMYECTBO Mycopa M, CJIe/I0BaTelIbHO, CTENIEHb BPEIHOTO BO3/EeHCTBUS Ha npupoxay. [loatomy
npaBuiibHEe ObUIO OBl CBA3BIBATH JAHHYIO IJIATy C OpeMEHEeM COJepXKaHUsS UMYIIECTBA, B XOJI€
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HCIIOJIb30BaHUsI KOTOPOTO OTXOJIbI 00pa3oBalucCh (Hampumep, ¢ COOCTBEHHOCTBHIO Ha CPENCTBA
IPOM3BOJICTBA UJIM HA TOT TOBAp, KOTOPBIN OBUI yIIaKOBaH B BEIOPOIICHHYIO Tapy).

IIpnoOperenne npaBa cOOCTBEHHOCTH HA 0eCX03AlHbIE OTXOAbI.

Cornacao cr. 250 I'K PK rpaxkpanus wid 00pUIAYECKOE JIMII0 MOXKET 0TKA3aThCsl OT MpaBa
COOCTBEHHOCTH Ha MPUHAAJIEKAIIEE EMY UMYIIECTBO, 0OBSIBUB 00 3TOM JIMOO COBEPIIUB Jpyrue
JEICTBUS, ONIPENEICHHO CBUAETEIbCTBYIOIINE O €r0 YCTPAHEHUU OT BIIAJACHUS, MOJIb30BAHUS U
pacnopspKeHUs UMYILECTBOM 0e3 HaMepeHHs COXPaHUTh Kakue-110o 1mpaBa Ha 3TO UMYILECTBO.

[Tpu 3TOM OTKa3 OT MpaBa COOCTBEHHOCTH HE BJEYET MPEKpalICHHs IpaB U 00s3aHHOCTEH
COOCTBEHHHMKAa B OTHOILICHHMH COOTBETCTBYIOIIETO HMYIIECTBA 1O NPUOOpEeTeHUs Ipasa
COOCTBEHHOCTH Ha HETO JIPYI'MM JIULIOM.

Ananornunele npaBwia ['paxnmanckoro konekca PK mpumeHsIOTCS B OTHOLICHUU
npuoOpeTeHus: mpaBa COOCTBEHHOCTH Ha O€CXO3sfiHBIE OTXOIBI, T.€. HAa OTXOJbI, KOTOPHIC
OpoIlleHbl HEM3BECTHBIM JIMIIOM, KOTJa HMX COOCTBEHHHMKAa YCTAaHOBHUTb HE MPEACTABISAETCS
BO3MOXHBIM. 3HAYMMOCTh JAHHOTO BOIIPOCa OOYCIIOBJIEHA MPEXKIE BCEro HEOOXOIUMOCTHIO
pa3pelieHusi CHOPHBIX CUTyallud TpH ONpeAeNeHUH COOCTBEHHHMKA OpOIICHHBIX OTXOJOB,
COJepKAIINX IICHHbIE B TOTPEOMTEIHCKOM OTHOIICHWH BEIIECTBA, KOTOPBIE MOTYT OBITh
BOBJICUEHbl BO BTOPHYHBII 000pPOT (HampuMmep, JIOM YEpPHBIX WJIM I[BETHBIX METaJIOB,
MakyJatypa u T.IL.).

VIMeHHO TIONOKEHUSI TPaKTAHCKOTO 3aKOHOJATENbCTBA COJEpPKAT TaKyl IPaBOBYIO
Kareropuro kak "OecxossiiHas Bemib"'. CoriacHo 4. 1 cr. 242 'K PK OGecxo3sitHoil siBisieTcst
Belllb, KOTOpas HE MMeeT COOCTBEHHUKA HIIM COOCTBEHHHUK KOTOPOW HEU3BECTEH JIMOO, €Clu
MHOE HE NPEIyCMOTPEHO 3aKOHaMH, OT IpaBa COOCTBEHHOCTH, HAa KOTOPYIO COOCTBEHHMK
oTkazazcs. B ciayyae ¢ mpu3HaHuEeM IpaBa COOCTBEHHOCTH Ha OpOIIEHHBIE OTXObl IPUMEHUMBI
HOPMBI TPaXXIaHCKOI'O 3aKOHOJATEJIbCTBA, PETYIHMPYIOIINE CTAaTyC OECXO3AWHBIX JBUKUMBIX
191178

Taxxke ¢ BblllIeyKa3aHHONM HOPMOM cornacyrorcs HopMbl ctateu 284 OK PK:

1. becxo3slHBIMM OTXOAAMM SIBJISIFOTCSI OTXOJbl, HE HMEIOLIUE COOCTBEHHUKA WM
COOCTBEHHUK KOTOPBIX HEM3BECTEH.

2. CoOOCTBEHHHMKHM 3€MENbHBIX YYaCTKOB WJIM 3€MJICNOJb30BATENN IPU BBISIBICHUHN
0eCcX03sIMHBIX OTXOJI0B Ha CBOMX 3€MEJbHBIX YJacTKaX MMEIOT MPaBO OOpaTUTh 3TH OTXOMbI B
CBOIO COOCTBEHHOCTb, NMPUCTYNUB K HMX HUCIHOJIb30BAHUIO JINOO COBEPUIMB HHbBIE JEHUCTBHUA,
CBUJIETEJILCTBYIONIME 00 00pALIEHUH OTXOJ0B B COOCTBEHHOCTb.

Hpyrue OGecxo3siifHble OTXOJbl IMOCTYHNAIOT B COOCTBEHHOCTH JIMIA, BCTYIHUBIIETO BO
BJIaJICHHE MU, €CJIU TI0 3asBJICHUIO ATOT'O JIUIAa OHU IPU3HAHBI CYJJIOM OE€CXO3SIHBIMU.

[Tpu sToM nmonoxenust ct. 243 'K PK ycranaBnuBaroT nopsaok oOpallieHus: JTBUKUMBIX
Bellel, OT KOTOPBIX OTKa3ajicsi COOCTBEHHUK (T.e. OpOLICHHBIX COOCTBEHHMKOM WJIM WHBIM
00pa3oM OCTaBJIEHHBIX UM C L€JIbI0 OTKa3a OT MpaBa COOCTBEHHOCTH Ha HUX), B COOCTBEHHOCTb
uHbIX Jul. CornacHo TpeOOBaHMSAM JAHHOM CTaTbU JIMIO, B COOCTBEHHOCTH, BJIQJCHUU WU
MOJIb30BAHUN KOTOPOTO HAXOJIUTCS 3E€MEJbHBIM Y4YacTOK, BOJOEM WJIM HMHOW OOBEKT, Te
HaXoJuTCsl OpoIleHHas Bellb (B YaCTHOCTH, OTXOAbI MPOU3BOJCTBA U JPYTrUe€ OTXOJbI), UMEET
paBO OOpPaTUTh 3TU BELIUM B CBOIO COOCTBEHHOCTb, MPUCMYNUE K UX UCNOJIb30GAHUIO UNU
cosepuiug uHvle 0elicmaus, ceudemenbcmaylowue 0o oopawjeHuu 8ewu 8 COOCMEEHHOCHb.

Bo3Hukaer  3aKOHOMEpPHBIM  BONPOC:  KaKue  JACHCTBUA  CIEAyeT  IpHU3HABaTh
HalpaBJIeHHBIMU Ha OOpaIlleHuEe OTXO/0B B CBOIO COOCTBEHHOCTH? BO3MOXKHO, 3TO MOTYT OBITh
JIEUCTBUsI, CBS3aHHBIE C OMpEIEICHUEM MajbHEHIeH CcyapObl OTXOJOB, HAIMPUMEpP, ECIIH
IOPUJIMYECKOe JIMIO WJIM MHIMBHUIYaJIbHBIN NpenrpUHUMATeb, 3aHUMAIOIIUIACS BBIBO30OM U B
JanbHEWIIEM pa3MEIIeHUEeM WM YTHIH3alled OBITOBBIX OTXOJIOB, SIBISIOLIUICS MPH 3TOM
BJIaJIENIbLIEM KOHTEHHEpPHOM IUIOLIa/KM, 3aTpauMBaeT (PUHAHCOBBIE, TEXHUYECKHE U WHBIC
pecypchbl Ha ee 00CTyKUBaHUE U OCYILIECTBICHHE YKA3aHHOM J1eATeIbHOCTH.
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CoOCTBEeHHHUK OTXO0B, OPOCHUBIIUI UM UHBIM 00pa30M OCTABHBIIMN MX C LEIbIO OTKa3a
OT mpaBa COOCTBEHHOCTHM HA HHUX, JOJDKEH HECTH OOS3aHHOCTH IO HMX COJACPKAHHUIO 0
NPUOOPETEHUsI COOTBETCTBYIOIIETO IpaBa HAa HHUX JPYIHMM JIMIIOM, 4YTO, K COXaJEHHIO,
[IPAKTUYECKHU HUKOI'/Ia HE OCYLIECTBIISIETCS HA IIPAKTHKE.

Pasrpanunuenue cdep neiCTBUS IpaXkIaHCKON U AKOJIOTUYECKOM OTpacieil Ka3axCcTaHCKOTo
IpaBa U 3aKOHO/IATENILCTBA SBJISIETCS B HACTOAIIEE BPEMS OJHOM M3 CaMBIX OCTPBIX MpoOIeM He
TOJIbKO 9KOJIOTUYECKOrO0 TpaBa, HO M oOOmel Teopuu IMpaBa: B3aUMHOMY BIUSHUIO
CIIOCOOCTBYIOT, C OJIHOM CTOpPOHBI, 3KOJOTM3allMs BCEX OTpacield IpaBa, a € JAPYyrom —
NOMYMHEHHE MpaBUaM TPaXKIaHCKOro IpaBa 000OpoTa BceX BelIel, B TOM YHUCIE OTXO/OB
MIPOU3BOJICTBA U MOTPEOIICHNUS, BKIIIOYECHHBIX B 3TOT 000POT.

Br160p cooTBeTCTBYIOMMX HOPM U TpeOOBaHUI OTpaciieil mpaBa U 3aKOHOAATENbCTBA MPH
MPABONPUMEHEHUH HMMEET HEMaJIOBa)XKHOE 3HAUYC€HHUE MJIs YHOPSIOYEHHUS OOIEeCTBEHHBIX
OTHOLIEHUH, ONIPEAEIEHHS BEIIHBIX U UHBIX N1PaB, JIs1 PELICHUS 3KOJOTMYECKUX U UHBIX CIIOPOB.

COOTHOIIEHHEM TPAXIAHCKOIO M HKOJOTMYECKOTO 3aKOHOJATENIbCTBA BO MHOI'OM
onpezensercss AajbHENIIee COCTOSHUE NMPUPOAHON Cpelbl OOMTAaHUS, KAaYeCTBO OKpY’Karollei
Cpenbl U OpraHu3alMs palluOHAIbHOTO UCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB.

B ycinoBusix aKTMBHOIO COBEpIICHCTBOBAHHUS 3KOJOTMYECKOTO 3aKOHOAATEIbCTBA
PecnyOnuku Ka3zaxcran rpakaaHcKoe 3aKOHOJATEIBCTBO SIBJISET co00il (akTop cTaOUIBLHOCTH,
KOTOpBIM TPYJIHO NEPEeOLEHUTb. Ero BIMSHHE Ha HKOJIOTMYECKYIO OTpacib Ka3aXCTaHCKOIO
3aKOHOJATEIbCTBA MPOJOJIKAET OBITh JOMUHHUPYIOIIMM, M €CIM HE HCKIIYAIIIUM, HO
JIOTIOJHSIFOIIUM IKOJIOTHYECKOE 3aKOHOAATEIbCTBO.

OOpamaer Ha ce0s BHMMAaHHME TIOHATHE CIIEHUAIBHOTO 3aKOHA, KOTOPBIM, COTJIACHO
OOLIENPUHATHIM MIPUHIMIIAM [IpaBa, B CIy4yae pa3HOUYTEHUH MEXy HOPMaMHU 3aKOHOB, JIOJKEH
UMETh MPHOPUTETHOE 3HAUEHHUE IO OTHOUICHHIO K oO0memy 3akoHy. OOOCHOBaHHO MOXKHO
cuutath ['paxknanckuii Kogexc PK, ycranaBnuBaronmm o0Iiue mNpaBHiia OCYIIECTBICHHS
UMYIIECTBEHHBIX OTHOIIEHHUH, Ooiee oO0mMM 3aKOHOM (IO BOMPOCaM HMMYIIECTBEHHOTO
o0opoTta) mo otHomeHuto k Dxonoruyeckomy Kozaekcy PK, umyriecTBeHHbIIE 000pOT KOTOPBIX
JOJDKCH OCYINECTBIAThCS 1o obmmM npaBmwiam [ 'paxnanckoro Komexca PK ¢ msbarusmvu,
YCTAaHOBJIICHHbIMM  CIEUUAJIbHBIMU  3akoHaMu.  CrnenuanbHbBIM ~ 3aKOHOM,  HMMEKOLUM
NPUOPUTETHBIN XapakTep MO OTHOIIEHHUIO0 K olmeMmy 3akoHy — ['paxxnanckomy Kogexcy PK,
ABIAETCS DKoornueckuii kogekc PK.

OO0CyX/1€HHIO COOTHOIIEHUSI TPa’kJaHCKOTO M KOJIOTHYECKOT0 MpaBa U 3aKOHO/1ATENbCTBA
Kak (OopMalbHO PaBHOIIEHHBIX OTpacieil Ka3axCTaHCKOTO MpaBa M 3aKOHOAATEIbCTBA, Kak
o0lIero M CHEeUAJbHOTO METOJ0B U HANpaBICHUHW PETYIUPOBAHUS HMYILECTBEHHBIX
OTHONICHHWH, KaK MPEUMYIIECTBEHHO YaCTHOTO W TMPEUMYIIECTBEHHO MYyOJIUYHOTO Haydam
perylnupoBaHus, KaKk U WX pa3TpaHUuYEHUs, MOXXHO Ha3BaThb NPEUMYILECTBEHHO MYOJINYHBIN
XapakTep Lejel, HampaBlIeHHMH, COcOOOB OXpaHbl OKpYXKaroIled cpelibl; MHOIOYHCIICHHBIE
OrpaHWYeHUsI U OOpeMEHEHUs] Ha 00OpPOT OOBEKTOB, MOJHOE HCKIIOUEHHE WHBIX OOBEKTOB W3
rpaXkJJaHCKOro 00opoTa.

OnTuManbHBIM SIBJISIETCSI COYETaHHE B HACTOALIEE BPEMsI TPakJIaHCKO-TIPABOBBIX OCHOB
peryaupoBaHUs MPABOOTHOIIEHUH €O CHEUU(PUUECKUMH 3KOJOTMYECKUMH IOJIOKEHUSAMH U
OTpaHUYEHUSIMHU, KOTOPbIE PEryIUPYIOTCS 3KOJIOTHYECKUM 3akoHozarenbcTBoM PK B obnactu
OXpaHbl OKPYKAIOILEN CPEJIBI.

Takum 006pa3om, OTXOMBI MPOW3BOJACTBA M TMOTPEOJCHUS SBISIIOTCI OCOOBIM OOBEKTOM
IpaXXJIaHCKOTO 000pOTa, ABWKUMBIMH BEIIaMH, IPAaBOBOW CTAaTyc U OOOPOTOCIIOCOOHOCTH
KOTOPBIX OMNpEeNeNseTcs HUCXolsd M3 OOUIMX TMOJOKEHUM TpakJaHCKOTO 3aKOHOAATEIbCTBA C
y4eTOM CHelMalIbHBIX TPeOOBaHUHM, NPEAYCMOTPEHHBIX 3aKOHOJATENILCTBOM 00 O0TX01ax
MIPOU3BOJICTBA U TIOTPEOICHHS ¥ 00 OXpaHe OKPYKAIOIMIEH CPEIbl.
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Oco0Oble MpaBua OTYYXKAEHUS U IEepexojia IIpaBa COOCTBEHHOCTHM HA OTXOJbl TECHO
CBSI3aHBI C BOMPOCOM OOECTIEYCHHs BBIOJHEHUS HX COOCTBEHHHKOM OOS3aHHOCTEH II0
COJICPKAHUIO CBOETO UMYIIIECTBA, B YACTHOCTHU C COOJIIOAEHUEM SKOJIOTHYECKUX TPeOOBaHUM.

Bmecte ¢ Tem, HE0OXOAMMO pE3IOMUPOBATh, YTO MPABO COOCTBEHHOCTH, SIBIISIOILEECS
Pa3sHOBUAHOCTBIO BEIIHBIX IIPaB, BOZHUKACT M MOXET BO3HHMKATh TOJIBKO Yy JIMI] IO IIOBOAY
BElle, HO HUKAaK HM OTXOAOB; IpU OTOM OOJaJZaHHE COOTBETCTBYIOIIMM IPAaBOM
COOCTBEHHOCTH, 0€3yCIIOBHO, HAKJIAABIBAET HA JINLIO COOTBETCTBYIOIINE 005A3aHHOCTH 110 OXpaHe
OKPY’KaIOIlleW Cpelbl M YCTOMYMBOMY DPAa3BUTHIO YCIOBHM >KM3HEIEATEIBHOCTH JIOAcH. Bcee
CKa3aHHOE NPUBOJUT K BBIBOJLY O TOM, YTO HEIOJIHOE PACKPBITUE IIOJIOKEHUH CIEUAIBHOTIO
3aKOHOJIATENLCTBA 00 HCIOJIB3yeMOW B HEM TEPMHUHOJOTHH, HPUBOAUT K JBOWCTBEHHOMY
BOCIIPHATHIO (PAKTHMUYECKH CKJIaJbIBAIOLINXCSI OTHOLIEHUH, a TAKXKE CO3/JaHUIO UCKYCCTBEHHBIX U
Nopol HaTyMaHHBIX IPABOBBIX KaTErOpHWi, a, CIIEIOBATEILHO, BO3JIOKEHHIO HEOOOCHOBAHHBIX
00s13aHHOCTEH HAa CyOBEKTOB SKOHOMUYECKOT0 000pOTa.

UroObl ompeneneHne MOHATUS «OTXOJbI NMPOU3BOACTBA U TMOTPEOJICHUS» HE BBI3BIBAJIIO
HEOJJHO3HAYHBIX TPAaKTOBOK M cyry0o (opMaibHOro mojxojaa HpU PAcCMOTPEHUHU CIOPHBIX
Clly4aeB, HEOOXOIMMO COBEPILIEHCTBOBAHHUE 3aKOHOATEIbCTBA 00 OTX0/1aX B JAaHHOM acCIEKTe.

JomycTuMo c(hopmyIMpoBaTh CJeayI0lHe BHIBOABI:

1. Onpenenenue, coaepxaiieecss B ClieUaIbHOM 3aKOHOJIaTENIbCTBE, PETJIAMEHTUPYIOLIEE
IOHATHE BUAOB «OTXOA», SBIAETCS OOIIMM, HE pPACKPBIBAIOUIMM OCHOBOIOJArarolue
MIOJIOKEHHUSA, CBSI3aHHBbIE C YKa3aHMEM Ha TOT (DaKT, YTO OTHOIIEHUE JHIA K OOBEKTY
IpaXkJJaHCKOro 000poTa sABISETCA KpailHe BaKHbIM (DAaKTOpPOM [UIs €ro HHTEepHpeTaluy B
KAauecTBE BEIIM, HMEIOUICH BEIIHYIO I[EHHOCTb, WM OTXOAd, Yy KOTOPOTO OTCYTCTBYET
COOTBETCTBYIOIAsl YKOHOMHUYECKAsI COCTaBIIAIOLIA;

2. IlpaBoBast mpupoja  JOTOBOPHBIX  OTHOLIEHMH  SBJISETCS  IOKAa3aTEIbHOMN
XapaKTePUCTUKOMN, YKa3bIBaIOIEH OTHOLIEHHE COOCTBEHHUKA K KOHKPETHOMY OOBEKTY: B Cilydae
€ClIi COOCTBEHHUK COBEpIIAeT AKTUBHBIE JAEUCTBUS 10 IOUCKY 3aMHTEPECOBAHHBIX JIMIL,
TOTOBBIX 3aIUIaTHTh 3a OOBEKT, B TOM 4YHCIIE OBIBIIMIA B OKCIUTyaTallid, COOCTBEHHUK
BOCIIPMHMMAET yKa3aHHbIII 0OBEKT B KadecTBe Bewd. IIpu 3ToM B cityyae eciii COOCTBEHHHK
OCYIIIECTBIISIET MOMCK KOHTPAreHTa, ClioCOOHOro 3a MiiaTy JUKBUAUPOBATh WIA U30aBUTh €ro OT
COOTBETCTBYIOLIETO 00BEKTa, COOCTBEHHUK OTHOCHUTCSI K TaKOMY OOBEKTY Kak K OTXOJy, U Ha
HEro BO3JIaraloTCsl COOTBETCTBYIOIIME OOS3aHHOCTH, MPETyCMOTPEHHBIE HKOJIOTHUYECKUM
3aKOHOJIATEILCTBOM 110 OOPAIIEHHUIO C OTXO0/IaMH;

3. Ucnonb30BaHKE MOHATUS «IPAaBO COOCTBEHHOCTH Ha OTXOJbI» MOAJIEKUT MEPECMOTPY
KaK C TOYKH 3peHMsI MyOJUYHOr0, TaK M YaCTHOTO IpaBa, MOCKOJbKY PAaBO COOCTBEHHOCTH Kak
KAaTeropysi BEIIHOIO IpaBa MOXET BO3HHMKATh WCKIIOYHTEIBHO Ha Bellb, Y KOTOPOH
IPUCYTCTBYET CTOMMOCTb, @ HE Yy OTXOJa, y KOTOPOro OHa, OYEBHIHO, OTCyTCTBYyeT. JInbo
MOJJIEXKUT KOPPEKTUPOBKE OIPEIETICHUE «OTXOIbI» C TOUKU 3pEHUS BEIIHOM (MOTpeOUTENbCKON)
LIEHHOCTH.

CIIUCOK UCIOJb30BAHHOM JIUTEPATYPBI
[1]. Dxomoruueckuii koaekc Pecriyonuku Kazaxcran ot 9 suBapst 2007 roma Ne 212;
[2]. Tpaxnmanckuii xonekc Pecnyonmuku Kasaxcran, npussathiii BepxoBHbiM CoBeToM

Pecniyonmuku Kazaxcran 27 nexabps 1994 roma (c W3MEHEHUSMU U JIONOJHEHUSMHU TIO
cocrosiHuto Ha 01.07.2019 1.)
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OWNERSHIP OF WASTE: THE RATIO OF CIVIL AND ENVIRONMENTAL
LEGISLATION OF THE REPUBLIC OF KAZAKHSTAN

B. T. Akhmetov
Caspian public University, Higher school of law “Adilet”, Almaty, Kazakhstan

Annotation. The article is devoted to the actual problems of legal regulation of waste management
of production and consumption. Waste is not only a special type of property, the object of civil rights and
civil turnover, but also a special object of property rights, the specificity of which is due to the
peculiarities of their legal regime and legal regulation of activities for the treatment of them.

Key words: property right, production and consumption waste, objects of civil turnover, ownerless
waste, waste content.

KAJIABIKTAPFA MEHIIIK KYKbBIT'bI: KP ABAMATTBIK ’KOHE
IKOJIOTI'UAJIBIK 3AHHAMA HOPMAJIAPBIHBIH APAKATBIHACBHI

Bb. T. AxmeroB

Kacnuii KoFaMIIbIK YHUBEPCUTETI, «OALIETY HKOFAphl KYKbIK MEKTEO1»,
Ausnmarsl K., Kazakctan

Annomauyusn. Makana eHHIpIC JKOHE TYTHIHY KaIIBIKTAPHIMEH J>KYMBIC ICTE€YMi KYKBIKTBIK
pPETTEY/iH ©3eKTi Maceseiepine apHaiFaH. KanablkTap MYJIKTIH €peKIle Typi FaHa eMec, a3aMaTThIK
KYKBIKTap MEH a3aMaTThIK alfHaJIbIM O00BEKTICI, COH/Iali-aK MEHIIIIK KYKBIFBIHBIH PEKIle 00BEKTICI OOJIBII
TaOBLIA/Ibl, OHBIH EPEeKIIeNiri OJapAblH KYKBIKTHIK PEKHMiI MEH OJApMEH JXYMBIC iCTey KOHIHZETI
KBI3METTI KYKBIKTBIK PETTEYAIH epeKIIeNiKTepiHe OaiaHbICTHI.

Tipex ce30ep: MCHIIIK KYKBIFbI, OHJIIPIC JKOHE TYTHIHY KaJJIBIKTaphbl, a3aMaTThIK aiHaJIbIM
o0BeKTiIepi, Heci3 KaNABIKTap, KaJABIKTap/IbIH KYPaMbI.
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OLEHKA YPOBHS 2JIEKTPOMATHUATHOTI O 3ATPSI3HEHUS, TOPOXKJIAEMOI'O
JIMHUEN DJIEKTPOIEPEJIAY BBICOKOI'O HAIIPSI)KEHUSI HA IPUMEPE
CEBEPHOM U CEBEPHO-IIEHTPAJIbBHON YACTEMW I'OPOJA NIBIMKEHT

Annomauus. B nanHo# craThe OBUIM PACCMOTPEHBI BOIPOCH] BIUSHUSA 3JIEKTPOMArHUTHOTO OIS,
nopaxnaemoro JIDII Bbicokoro HampsikeHHs, Ha 3KocucTeMy Ha mpumepe JIOII, pacnonokeHHON B
Cesepnoii u CeBepHo-LlenTpanbhoii yactsax 1. lbiMkenTa. beun mogoOpaHbl OCHOBHBIE TEPPUTOPUH
ANEKTPOMAarHUTHOW Harpy3KH MO KapTe JEKTPUUYECKUX ceTeid. PyKOBOACTBYSCh METOAMKON HAa3€MHOIO-
JUCTAHIIMOHHOTO MOHHUTOPUHIA, OBUIM OIpEIeNIeHbl OCHOBHbIE TIeomerpudeckue mapameTpsl JIOII
BbICOKOro HampsbkeHus. Co3naHa MaTeMmaThdeckass MOJENb HMHTEHCHUBHOCTH — pacIpeesIeHus
JIEKTPOMArHUTHOTO MOJIS Ha BO3AYIIHBIX JUMHHAX 110 KB M MOCTpOEHBI XapaKTEPUCTHKH B 3aBUCUMOCTH
OT pacCTOSHHS HccieayeMoro oOwekta. Takum o0pa3oM, ObUT TMpOaHATH3UPOBAH YPOBEHB
pacrpocTpaHeHusl IEKTPOMAarHUTHOTO U3IyYeHHs Ha IPUMEPe KOHKPETHBIX 0OBEKTOB. BBl 0TMEUeHBI
OCHOBHBIC JUHAMHUYECKUE (PAKTOPHI, KOTOpPHIE HETMOCPEACTBEHHO HMMEIOT OTHOIIEHHE K TOBBIIICHHUIO
WHTCHCHUBHOCTH  HANPSHKECHHOCTH  AJIEKTPUYECKOTO M MAarHUTHOIO  TOJEW  MOJX  BIIMSHUEM
3JIEKTPOMAarHUTHOTO u3nydeHus. Knmumaruueckue Gpaxkropsl v manama@Thl MECTHOCTH UMEIOT KIIOUEBYIO
POJIb IIPU OLIEHKE UHTEHCHBHOCTH HANPSHKEHHOCTH AJIEKTPHUECKOTo M MarHuTHoro nouid B JIOIL, Tak kax
OT 3TUX OMPENEIIAIONINX (PAKTOPOB UCXOJUT YPOBEHb HAPSIKECHHOCTH IEKTPOMATHUTHOTO TIOJIS.

Kntouegvle cnoea. >NEKTPOMarHWTHOE 3arpsA3HEHHE CPENbI, IEKTPOMArHUTHOE W3Iy4YEHHE,
YacToTa M3JIy4aeMOW 3HEpPruH, IUIOTHOCTh MAarHMTHOTO MOTOKA, IUIOTHOCTh HACENIEHHs, Ha3zeMHoe-
JUCTaHIIMOHHOE JIa3epHOE CKAHUPOBAHUE.

BBeaenue

Ha CECTOaHS O)IHOﬁ N3 BAXHBIX U KIIFOYEBBIX HpO6J’I€M B 06J'[aCTI/I 9KOJIOTUHN U OXpaHI)I
OKpYXKarollle Cpeabl CTAaHOBUTCA BONIPOC IIOBBIIECHHUS JJIEKTPOMAarHUTHOTO 3arpsi3HEHUs,
MOPOKJJAEMOT0 OCHOBHBIMU HH(PACTPYKTYPHBIMU CETSIMU TOpoJa (JMHHUS 3JIEKTpoIepeaavu
CPEeIHEr0 M BBICOKOTO HAMPSIKEHHS, TEIEKOMMYHHKAIIMOHHBIE CETH). DTO, B CBOIO OYepeb,
OOBSICHSIETCST POCTOM HaceleHus, ypOaHU3alMel OCHOBHBIX TEPPUTOPHUM Topoda U
MOJIEpHHU3AIMEl OCHOBHBIX HH(PACTPYKTYPHBIX ceTeil. Bce 3TH 00ocCTpsromue Mporecchl
HpI/IBO)ISIT K IMOBBINICHUKO MHTCHCHBHOCTH HaprDKCHHOCTI/I BJIGKTpOMaFHI/ITHOFO 11014, B DTOM
Cly4dae JIMHHUS DJJIEKTPONEpPENayd BBICOKOTO HANpPSIKEHHUS 3aHUMAET BAXXHOE MECTO Kak
KJIFOUE€BOM OOBEKT PACTIPOCTPAHEHHS DJIEKTPOMArHUTHOro 3arpsizHeHus. [lo cTaTucTHYecKUM
JTAHHBIM MEXIYHApPOJHBIX OpraHU3alui, 10 JAHHBIM JSIUJIEMHOJIOIHYECKUX HUCCIEAOBAHUM, a
TAKX€ COTJIACHO OTJEIbHBIM HCCIIEIOBAHUSAM MOKHO CHIE€JIaTh BBIBOJ, YTO 3JIEKTPOMArHUTHOE
uznydenre JIDII BbICOKOro HampsKeHUsI OKa3bIBA€T HETaTUBHOE BIIMSHME Ha JKU3Hb UYEJIOBEKa,
Ha JKUBOTHBIN U PACTUTENBHBIN MUP U Ha SKOCUCTEMY B 1iesIoM. [ 1]

HuskouacToTHbIE, 3JIEKTPOMarHuTHbIE W3My4YeHus, mnopoxaaemsie JIOII Bwicokoro
HaHpﬂ)KeHI/ISI OIIaCHBI TEM, qTo0 OHH NMCIOT BBICOKHC HOTepI/I, KOTOpI)Ie CO3Jar0T
HOHOOOpa3ymIMe CcIou B 3eMHOM TOBEPXHOCTH, TaKXKe 3[eCh CJIeIyeT OTMETHTh, 4YTO
HaMpsHKEHHOCTh  AJIEKTPOMAarHUTHOTO  M3JIYYEHHUS PacCIpOCTPAHSETCS 10  ONPENEeICHHOMY
paguycy W JOJNT0 COXPaHSEeT CBOK H3Iy4yaeMyl CIOCOOHOCTh. Jlaxke ironu, >KUBYIIME Ha
SHAYUTCIIBHOM paCCTOSIHI/II/I OT JIMHUHN 3neKTponepe)1aq BBICOKOTI'O HaprDKeHI/IH, MOFYT J0JITO
HAXOJHUTHCS TOJ M3IYYCHHEM DJIEKTPOMATHUTHOTO ToJNsA. YacTo 3TO OOBSCHIETCS TEM, 4TO
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BTOpUYHBIC JIMHUU JJIEKTPOIIEpPEeIay, KOTOphIE MPOBOASTCS 4epe3 YIHUIbI, MOTYT ObITh OYEHb
3arps3HEHHBIMM 110 CPAaBHEHMIO JaXe C BBICOKOBOJBTHBIMU  JMHHMsAMU. K mnpumepy,
YeJIOBEYEeCKOe TeJo, HaxoJsuleecss IOJ aHTEHHOW, MOXET IMOrJomaTh, COOTBETCTBEHHO
MEePENPOU3BOAUTH ANEKTPUUECKYIO SHEPTHIO Ha OKPYXKaroIlyio cpeny. JKUBOTHBIE TOXKE MOTYT
pacmpoCTpaHATh DSJIEKTPUUECKYI0 DJHEPrHI0 KaK YCHUJIMTENW DSJIEKTPOMArHUTHOM 3arpysKu.
YuuTheiBas, = 4YTO  HMHTEHCUBHOCTb  JJICKTPOMATHUTHOIO  M3Jy4Y€HHUE  BJIUSET  HA
arponpoOMBIIUICHHBI KOMIUJIEKC, Ha PacTUTEIbHBIA MHUp, a Takke Ha ¢uopy u (ayHy 3emiu,
OIICHKY €T0 BJIMSIHHSI HEBO3MOXKHO PacCMaTpUBATh Pa3AeibHO. ITO OOBSICHAETCS M TEM, UYTO
B3aMMOJICiCTBHE OUOJOTMYECKUX OOBEKTOB (HEMOCPEACTBEHHO WM KOCBEHHO) HMeEeT
HEIPEPHIBHBIA XapaKTEeP, XOTsI B OTHOCUTEILHOM CMBICIIC YPOBEHb BIMSHUS JIEKTPOMATHUTHOTO
1oJIsl Ha OMOJIOTHYECKHE 0OBEKTHI MOKET UMETh PA3THUUE MEKITY CO00i. [2]

B Hnacrosiee BpeMss MHUpPOBOM OOIIECTBEHHOCTHIO MPU3HAHO, YTO 3JIEKTPOMArHUTHOE
3arpsi3HEHNE MCKYCCTBEHHOT'O MPOMCXOXKIIEHUS SIBJISETCS BaXHBIM M 3HAYUMBIM (PaKTOPOM C
BBICOKOH  OHMOJIOTMYECKOW  aKTUBHOCTBIO, TMpHOOpeTaeT Bce  OOJIbIIME  MacIITaObl
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIeH cpenbl B Tropojax U IOCENKaX pecrmyOIuKu
Kazaxcran. [1,3]

DNEKTPOMarHUTHOE HW3Iy4YeHUE B KPYMHBIX TOpPOJAax IOCTUIIIO KPUTHUYECKOH 4YepTHI.
MacmTabbl 3J€KTPOMAarHUTHOTO 3arpsi3HEHUS CpeAbl CTalld CTOJb CYIIECTBEHHBI, YTO
BcemupHas opranuzainus 31paBOOXpaHEHUS BKIIOYMIA 3Ty npoljeMy B 4YHclio Hauboisee
aKTyaJbHBIX MpOOJeM Ui YEJOBEYEeCTBA. 3a HECKOJbKO TMOCICAHUX JIeCATUIICTUH
chopMupoBalcsi HOBBIM  (aKTOp OKpyKaloImled cpeapl - SJIEKTPOMAarHUTHOE — IOJie
AQHTPOIIOTEHHOTO TMPOUCXOXKACHHUS. HekoTopsle MHUPOBBIE M OTEUECTBEHHBIC CHEI[UATHCTHI
BKJIIOYAIOT AJIGKTPOMArHUTHOE 3arpsi3HEHUE K YUCITY CHJIBHOICHCTBYIOIIMX SKOJIOTHYECKHX
(hakTopoB ¢ KaTacTpOQUICCKUMHU TIOCICACTBUSIMH JUIsI BCEro >XKMBOro. HyXHO OTMETHUTH, 4TO
XapaKTepHOM  YepTOMl  ANEKTPOMArHUTHOTO  3arps3HEHUS TOPOJOB  CTAHOBHUTCS  €rO
MHOTOYAaCTOTHOCTh M MHOTO(AKTOPHOCTb, KOTJAa Ha OMNPEJCIICHHOM YYacTKe TOpOJCKOM
TEPPUTOPUU OKA3bIBAIOT BO3JCHCTBUS HECKOJIBKO MCTOYHUKOB M3IYyYEHUS C Pa3HBIMU
4aCTOTaMH, HHTEHCUBHOCTBIO M MECTaMU pactoiokenus. [1,3]

MaTepuajbl M METOABI HCCIEI0BAHUSA
B cratee, B KauecTBe HccieqyeMOro o0bekTa, OblIa B3siTa arjoMepaluoHHas cpena T.

[IeiMkenTa, a umMeHHo CeBepHas u CeBepHo-LlenTpanbHas yactu ropoaa LleiMkeHT. OTO, B
CBOIO ouepenn, oObsicHseTcss TeM, uTo T.ILIBIMKEeHT Ha IaHHBIH MOMEHTIPeoOpa3OBHIBAECTCS B
METaIoJ0C CTPaHbl, YTO JAJI0 €MY HOBBIM UMITYJIbC 3KOHOMUYECKOTO pa3BUTHs. CTPOUTEIBCTBO
HOBBIX MTPOU3BOJICTBEHHBIX CTPYKTYP H TIOSBJICHHE HOBBIX KHIIBIX MAacCHBOB TPHUBEIO K POCTY
noTpeOIeHUs IIEKTPUYECKON SHEPIUH, a €CIIU YUeCTh YTO TePPUTOPUs ropoaa 3a nociueanue 10
JeT yBeIW4MiIach B 3 pas3a, OJHUM U3 KIIOUYEBBIX M OCTPBIX BOIPOCOB IOPOJa CTAIO CO3JAHUE
HOBBIX PHEPreTHUYECKUX Y3JIOB I MOKPBITUS Neguuura 3j1eKTpuueckoil snepruu. K umcemy
HOBBIX DHEPreTHMUECKUX Y3JI0B MOKHO oTHecTtu noxactranuuu [1C-220/110/10 «Camany, IIC -
110/10 «Hypcory, TIC - 110/10 «Acrana-1» u IIC «Acrana-2» U BBICOKOBOJIbTHBIC JHHHU
3NIEKTpoIIepeiad, KOTOpBIE OepyT CBOE HAYAJIO OT ATUX YHEPTETUIECKUX y3JIOB.

VYTo4uHEeHHas KapTa 3JeKTprUUecKux ceteil ropoaa IlIsIMKeHT npeacraBieHa Ha puc. 1.
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Pucynok 1. YTouHeHHas KapTa 31eKTpUUYECKUX HAarpy30kK I. LIlbiMkeHT

B Cesepnoit u Ceepo-LlenTpanpHoil yacTsx ropoga llIsimkenta nposeaenst JIOII
BbIcokoro Hanpsikerus 110/35 kB. Bonuszu onop JISII pacnionoskeHsl skuiibie 10Ma, OOIbHHUIIBI,
AaBTOBOK3aJl U PHIHOK «AifHa 0a3ap», TO €CTh BBICOKAs IUIOTHOCTh HACEJCHHS, HAXOIIIErOCs
nox JIDII, 4ro co3maeT MOBBILIEHHYHO JJIEKTPOMAarHUTHYX Harpysky; a JIOII, koropsie
HaxXoJATcsl B MUKpopaiione Hypcot, pacnosokeHsl OIMKe OIPEIeIEHHOIO YPOBEHS, TO €CThIIPU
CTPOMUTENBCTBE JKWIBIX JOMOB HE OBUIM COOJIOJEHBl CaHMTAPHO-3IUAECMUIOIMYECKHE
TpeOOBaHUSA, M OHU BBIXOAAT 3a PAMKU OXPAHHOW 30HBI SJIEKTPUUECKUX ceTeil. Y CTaHOBJIEHHAs
oxpanHas 30Ha JIDII BbICOKOT0 HampshkeHHs MprBeaeHa B Tadnuie 1. [4,5]

Tabmuua 1 — YcranosnenHas oxpanHas 30Ha JISII BeIcokoro HampsikeHue

1-20 kB 35 kB 110 xB 220 kB 330 xB 500 xB 1150 xB
HE MeHee | He  MeHee | He  MeHee | He MeHee 25 | He MeHee 30 | He MeHee | He MeHee 55
10 ™m 15m 20 M M M 35m M

JIDIT BBICOKOTO HAIpPSHKEHUs,, KOTOpble OBLIM MPOBEIEHBl IO JaHHBIM paiioHaM,
MIPEJICTaBJICHBI B HIDKECIEAYIOINX PUCYHKAX.
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Pucynox 2. O6mmuii Bua onopst 1 BJI-110 kB, ycranoBineHHO#H B Mukpopaiione JKiGek sk0Iibl

Pucynox 3. O6muit Bua onopsl u BJI-110 kB, ycranosnenHo# B Mukpopaiione Hypcot

[Tpu o6cnenoBanuu JISII BeICOKOTrO HanpsikeHUs Obl1a MPUMEHEHA METOIMKa Ha3€MHOTO -
JMCTAaHIIMOHHOTO JIa3ePHOTO CKAaHMPOBAHUS C ITOMOIIBIO JIa3epHOro naipHOMepa [6]. B xone
oOcnenoBanus JIDII Obltn nmoaydyeHbl HEOOXOUMbIE TeoMeTpudeckre napamerpsl ornop BJI-110
KB BBICOKOTO HampsyKEHUsS: PACCTOSIHUS MEXIY KOHEYHBIMU MPOBOJIAMH; BBICOTA TOJBECOB Ha
orope; rabapuT JUHUM 3JIEKTpoOIepead BHICOKOIO HANPSKEHMS; PACCTOSHHUE MO TOPU3OHTAIN
OT OIIOp JI0 MHTEPECYIONIed TOYKM MPOBOAA. 37eCh CIEAyeT OTMETUTh, YTO TPH MPOBEACHUN
MOHUTOpPHHTa ObTO B35ATO 2 oObekTa JIDII BHICOKOTO HANpsDKEHUS A CPaBHUTEIHHOTO
aHaM3a W JUI TIOJYYEHHUS JTIOCTOBEPHOW TIOKA3aTENbHOW XapaKTePUCTHKH HANPSHKEHHOCTH
AIIEKTPUYECKOTO M MArHUTHOTO TOJIS.

[Tocne onpeneneHust reomerpudeckux napameTpoB JIDIT BRICOKOTO HANPSHKEHHUS METOIOM
3epKaIbHOTO M300pa)KeHHs OBLIM MPOM3BENEHBI pacyeThl HANpPSHKEHHOCTH AJIEKTPHUUYECKOTO U
MarHUTHOTO TIOJISl M ONIPEICTICHBI UX XapaKTEePUCTUKH. [6]
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Meroj 3epKajabHOr0 M300paXKEHUS OCHOBAH Ha Pa3jIOKEHHH BEKTOPOB HAINPSIKEHHOCTH
SJICKTPUYECKOTO W MAarHMUTHOTO ITOJIS TI0 TOPU30HTAILHON W BEPTUKAIBLHON OCH, U MOIYJIH THX
BEKTOPOB UMEIOT cieayromuii Bu: [7,8,9]

Encyx = Ea COS@y = By (x+d)/m, 1)
Eax =Ea)COSQ, = Exy(x+d)/ny (2
Encyy = Eaw Singy =Eyy(H=h)/m, 3)
Exlyy =Eaysing, =E,,(H+h)/n, (4)

IJI€: X- pACCTOSIHUE MOTOPU3OHTAIIA OT OIOP /10 MHTEPECYIOIIEH TOUKY;

d — paccrosiHUE MEXKTY KOHCYHBIMH ITPOBOIAMHU;

H — BbICOTa 1MOIBECOB Ha MPOBO/JIC;

h — Beicota TOukM HaOMOAeHHUS. B CBOIO oOuepenb BHICOTA TOYKH HAOJIOICHHS
BBIOMPAETCS COOTHOCHTEIIBHO OT BBICOTHI ONOpP W SBJISICTCS OCHOBHBIM TI'€OMETPHYCCKUM
MapaMeTpoM TMpU ONPEAECICHUU BBICOTHOW 30HBI  PACHPEICICHUS SJIEKTPOMArHUTHOIO
U3IIy4EHHUS.

Jlanee nyrem cnoxenust Bektopos E, ., E, )., Eu.),» Ex), TOMydaem BektTopsl E,,

E,, , KOTOpbIC SBISIOTCSA COOTBETCTBEHHO OPU3OHTAJIBHOM M BEPTHKAIBHOW COCTABIISIOLIMMU
BEKTOpa HAIPSKEHHOCTH 110JIs1 BEIOpaHHOMU (ha3bl. 3/1€Ch YUUTHIBAETCS 3epKajIbHOE H300paxKeHne
MHTEPECYIOIIEH HAac TOYKHU, KOTOpas OepeT CBOE Hayajlo OT ONOp [0 IOPU30HTAIM M UMEET
OIpeNIeNIEHHOE PACCTOSHUE.

YuaureiBas, 4roE,,,, n E, ), uMeeT NpPOTHBOMONOXHOEC HANpPABICHHE, MOAYIb

cymmapHoro Bekropa E,, Gyzmer paBeH pa3HOCTH MOJyJeil THX BEKTOPOB.

Ea = Epy(x+d)/m, —E, ,(x+d)/n, (5)
B cBoto ouepens Moy BekTopa E, umeer cnenyrommii Bu:
Ea, =Eay(H=h)/m,+E, (H+h)/n, (6)

VYpaBHEHUs] HANpPsDKEHHOCTH DJEKTPUYECKOro TOoJis BO Bcex ¢azax B JUHHAX
JIEKTpONEepeaAay MPEICTABICHbI B HIKECIEAYIOMMX (GOpMyIax:

: C.-U, x+d x+d C, U'
EAx:2A A( 2 2 ) k (7)
&y My ny 2.7,

-~ C,U, H-h H+h C,U,
Ey = A ( ;)= Ak, (8)
2-7-g, Mi ny 2-7-8,

- Cy-Uy .U,
E.——8'~8 (2 _"y_>B'“BY| 9
278, (mB na ) 2~7r~50 ° ®)

E-By:CB-UB(H—Zh+H42—h) Cs-Ug o i, (10)
2-w-g, Mg Ng 2-m-&,
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. C.-U. ,x-d x-d, C.-U

Eszzc . 2 + 2 ): < < k5 (11)
gy MG ng 2-7- &,

- C.-U., ,H-h H+h, C.-U

ECy:2C C( 2 + 2 ): < < k6 (12)
g, MS Ne 2-7-&,

B KoHe4YHOM pe3yibTaTe HalpsHKEHHOCTh 3JIEKTPUUECKOTO MO UMEET CIIEIYIOIIMMI BUI:

c-u
E ——"’~\/(2-kl—k3 — k)2 +3(K; —kg)? +(2-k, =k, —kg)* +3(k, —k;)? (13)

4--g,

HanpsokeHHOCTh MarHUTHOTO TOJISI PACCUMTHIBACTCS AHAJIOTMYHBIM OOpa3oM U HMEET
CIEAYIOLIMNA BU:

| -
H =22k —k =) 430k — ko) + (20K, —ky ko) + 3(K, ko)’ (14)

PesyabTaThl U 00cyKIeHUE
B pesynbrare co3maHo MaTeMaTMYeCKOE MOJEIMPOBAHHE 110 OINPEACTICHUIO YPOBHS
AJIEKTPOMATHUTHOTO TOJISI B JIMHUSIX 3JIEKTPOIIepe1ad BBICOKOTO HAMPSKEHUS.
XapaKTepUCTUKHU HAIPSKEHHOCTH AJICKTPHYECKOTO0 M MarHUTHOTO TIOJISI B 3aBUCUMOCTH OT
paccTosiHUA OT OMOPHBI IO UHTEPECYIOUIETO HAC TPOBOJIa TpUBeaeHBI Hibke [8,9,10].
BricoTHBIE TOUKH HaOIIOAEHHE cOCTaBUIN 1,2,4 1 6 M COOTBETCTBEHHO

3x10°

2x10°

El

E3

E4
XXX

1x10° 5

0

0 20 40 60 80

Pucynok 4. XapakTepuCTHUKH HAIIPSKEHHOCTH 3JIEKTPUYECKOTO OIS B 3aBUCUMOCTH OT
paccTOsIHUS OTIOp 0 MHTEPECYIOIIEH HaC TOUKH Ha MpuMepe MUKpopaiioHa JKiGek >k0JIbl
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Pucynok 5. XapakTepucTUKU HANPSKEHHOCTH MAarHUTHOTO MOJIS B 3aBUCUMOCTH OT
paccTOsIHUSA ONOP 10 UHTEPECYIOLIEH HAC TOUKH
Ha mpumMepe MUKpopaiioHa JKibek >K0JIbl
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Pucynok 6. XapakTepuCTUKH HANPSKEHHOCTH 3JIEKTPUYECKOTO IM0JIsi B 3aBUCIMOCTH OT
paccTosIHUS OTOp J0 MHTEPECYIONIEN HAC TOUKH Ha NMpuMepe Mukpopaiiona Hypcor
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Pucynok 7. XapakTepuCTUKU HAMPSKEHHOCTH MAarHUTHOTO IOJIS B 3aBUCUMOCTH OT
paccTOsHUS ONOP 10 UHTEPECYIOLIEH HAC TOUKH
Ha IpuMepe MUKpopaiiona Hypcart

rae: Ei, Bz, E3Es — pasHOCTH HampsyKEHHOCTH AJIEKTPUYECKOTO TOJS OT PACCTOSHHUS
WHTEPECYIOIICH HAC TOYKU U OT BBICOTHI TOUKH HAOIFOIeHUs, KB/M;

Hi, H, Hs, Hi - pasHocT HampsyKeHHOCTH MArHUTHOTO TIONS OT PACCTOSHUS
MHTEPECYIOIIEH HAaC TOYKU U OT BBICOTHI TOUKH HaOtoieHus, A/M;

X — PacCTOSIHHMS OT OMOp IO MHTEpecyrllel Hac TO4YKd, M. B Hamem ciydae mo
Mukpopaiiony Kibek xoibsl 1 Hypcor paccrosHue mexnay omopamu coctaBuiio 80 M, a 1o
mukpopaiiony Hypcor coctaBmino 100 M. Criemyer ydecTb, 4TO pPacCTOSIHHsI OBbLTH B3SITHI B
MOIIIarOBOM CHCTEMe, KaK YKa3aHOHA BBINICOTMEUCHHBIX PUCYHKAX;

hi, hy, hs, hy — pasHOCTH BBICOTBI TOUYEK HAOIIOICHHUS.

BriBoabI

1. Bbu1 npoBeneH aHAIMTHYECKUI 0030p MO HCCIIEAOBAHUIO BIUSHUS DJIEKTPUUYECKOTO U
MarHUTHOTO TOJISI Ha OKPYXAlOUIyl0 Cpely Ha NpuMepe KOHKpPEeTHOro oobekra CeBepHOU U
Ceepno-LlenTpanbHoii yacteit ropoja LIIbIMKEHT.

2. Ilyrem npuMeHEHHS KapThl dJeKTpudeckux cererd mo ropoay Lemvkent (BJI-220 kB u
BJI-110 xB) Obutn ompeneneHbl OCHOBHBIE TEPPUTOPHM  AJIEKTPOMArHUTHOM HArpysku
3KOCHCTEMBI.

3. IlyteM Ha3eMHOTro-AMCTAHIIMOHHOTO OOCIIEAOBAaHUIOBIIN TPOBEICHBI 00CIEI0BaHUA
Brnusausi JIDII BBICOKOTO HampspDKEHUWs, OmMpeaesieHbl TeoMeTpudeckue mapamerpsl JIOII u
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MIPOBEJICH CPaBHUTEIBHBIA aHAIHU3 MO OINpPEIEICHUIO YPOBHS HANPSXKEHHOCTH 3JEKTPUUECKOTO U
MarHuTHOTO TOJIS B 3aBUCHMOCTH OT reoMeTpuueckux mapamerpos JIDII.

4. MetoloM  3€pKalbHOIO  M300pa’keHUs  CcO3JaHa  MareMarudeckas  MOJEib
HaIPSKEHHOCTH 3JIEKTPUYECKOT0 U MarHuTHOTO 1oJis B JIDII BeicOKOrO HanpsiKeHMs.

5. [Ipy cpaBHUTENBHOM aHaNU3€ JBYX MECTHOCTEH OBLIO YETKO TIO0Ka3aHo, YTO
WHTEHCHUBHOCTb PACTPEICICHUS 3JICKTPUUECKOTO U MArHUTHOTO TOJIA HANpSMYK0 3aBUCUT OT
KIIMMaTHYEeCKUX 0OCOOCHHOCTEH U OT JaHamadTa MECTHOCTH.
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IBIMKEHT KAJTACBIHBIH COJITYCTIK ’KOHE COJITYCTIK-OPTAJIBIK
BOJIIKTEPI MbICAJIBIHJIA 7KOT'APbI KEPHEYJII 3JIEKTP BEPY JKEJIIVIEPIHEH
TYBIHIAUTBIH JJIEKTPOMATI'HUTTIK JJACTAHY JEHI'EUIH BAFAJIAY

M. O. Oyesos arbiHaarel OHTYCTIK Ka3akcTaH MeMJICKETTIK
yHupepcuteT, LlbiMKeHT K., KazakcTan

Andamna. byn makanana [IpIMKeHT Kanachl MbICAJIBIHAA XKOFAPbl KEPHEYI DIIEKTP SHEPTUSICHIH
Tapary KyWelepiHeH TYbIHIAWTBIH DOJIEKTPMAarHUTTIK OPICTIH JKOXYHere ocep €Ty Macenesnepi
KapacThIPBUIABI. JJIEKTP TOpanTapblHBIH KapTackl OOWBIHINA DJIEKTPOMATHUTTIK >KYKTEMEHIH Herisri
ayMakTapbl anblHAbl. JKep YCTi-KallbIKTHIKTaH MOHHTOPHHT 9IICTEMECiH OaclIbUIBIKKA ajia OTBIPHII,
JKOFapbl KepHEYJETi AIIEKTP Tapary KYWelepiHiH TipeyllITepiHiH Heri3ri TeOMEeTpHUSUIBIK HapameTpiepi
aHpIKTanAbl. OXK-110 kB 21mekTpoMarHuTTIiK OpICTIH Tapalry KapKbIHABUIBIFBIHBIH MaTeMaTHKAIBIK
MOJIEeINi KYPBUIABl KOHE 3€pPTTENETiH OOBEKTiHIH KalIBIKThIFbIHA OaiilaHBICTBI cUMaTTamanap ajbIHIIbL.
OcpLnaiiina, HaKThl 00BEKTIICP MBICAJIBIH/A 3JICKTPOMATHUTTIK COYJICICHY IIH Tapaly JeHIeli TajaiaHIbl.
KopbITeIHABIAA AIEKTP JKOHE MArHUT Opici KePHEYIriHIH KapKbIHABUIBIFEIH apTTHIPYFa TiKeNnel KaThICHI
Oap Heri3ri JUHaMHKaIBIK (akTopnap OenriaeHmi. bynm Mocenmene OacTbl Hazap ayaapaTbhlH CYpak
KIMMATTBIK (DaKTopJiap MEH KEepriTiKTi JIaHAmAa(TTap 3JIEKTP TapaTy >KyHenepiHie 3JeKTp KOHE MarHuT
OpICiHIH KepHEYJiTiHIH KapKbIHABUIBIFEIH Oaraniay/ia Heri3ri peire ue OONybIMEH CHIATTaNaabl, cededi
OCBI aHBIKTAYIITBI (haKTOpIAPAaH AIEKTPOMATHUTTIK OPICTIH KEPHEYIITIHIH JeHreli capanTaiaibl.

Tipex co30ep: dIEKTP SHEPTHSICHL, HIEKTPOMArHUTITK OPiC, KITUMATTHIK (GaKTop.

ASSESSMENT OF THE LEVEL OF ELECTROMAGNETIC POLLUTION
GENERATED BY A HIGH VOLTAGE POWER LINE ON THE EXAMPLE OF THE
NORTHERN AND NORTH-CENTRAL PARTS OF SHYMKENT CITY

South Kazakhstan state University named after M. O. Auezov, Shymkent, Kazakhstan

Annotation. This article deals with the influence of the electromagnetic field of high voltage power
lines on the ecosystem on the example of Shymkent. The main areas of electromagnetic load were
selected according to the map of electric networks. Guided by the method of ground-remote monitoring,
the main geometric parameters of high-voltage power lines were determined. A mathematical model of
the intensity of the electromagnetic field distribution in the 110 kV overhead line was created and the
characteristics depending on the distance of the object under study were constructed. Thus, the level of
electromagnetic radiation propagation was analyzed on the example of specific objects. In the conclusions
were noted the main dynamic factors that are directly related to the increase in the intensity of the electric
and magnetic field. This issue is explained by the fact that climatic factors and terrain landscapes have a
key role in assessing the intensity of the electric and magnetic field in power lines, since these
determining factors come from the level of intensity of the electromagnetic field.

Key words: electric power, electromagnetic field, climatic factor.
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MHHOBAILIMH B BBICIIIEM OBPA30BAHHUMU.
OYHJIAMEHTAJIBHBIE HAYKHA

XITTAP20.23.25,16.31.21, 28.23.39

I'. K. E.]mﬁaeBal, A. C. MyKaHOBaZ, b. 111. Pa3ax03a3,
Bb. K. Eprem4, JI. Kerkenbaii’
12345 JL.H.I'ymuneB areiagarsl Eypasust yITThIK YHUBEPCHUTETI,
Hyp-Cynran, Kazakcran
(E-mail: 'gaziza_y@mail.ru, “asel_ms@bk.ru, *utalina@mail.ru,
*p.yergesh@gmail.com, jetlen_7@mail.ru)

KA3AK TLJIIHJIEI'T ECIM/II KABBICA BAMJIAHBICKAH CO3 TIPKECTEPIH
JIMHI'BUCTUKAJIBIK BEJIT'VIEY ’KOHE ®OPMAJIJIbI MOAEJIAEY

Anoamna. 3amaHay¥ aKNapaTTHIK TEXHOJIOTHSIIAPIBIH KapPKBIHIBI JaMyBl KOHE OJap/IblH KOJIIaHy
asSCHIHBIH KEHEI0l aJaMHBIH KOMIIBIOTEPMEH 63apa OpEKeTTeCYiHAe TaOuFu TULIEr MOTIHAEPAlI eHACY
KOKSTTUIITIH apTThIpAbl. TaOuFu TUIAETT MOTIHAIK aKMapaTThIH KYH CaHall ecyl JKoHE OJapiblH
KYPBUTBIMIAPBIHBIH KYPAETi O0IyBl TAOMFU TLIIETT MOTIHACPAl TaHOATAWTHIH, TAANTHIH, KOJTaHYIIIbIFa
BIHFAITBI XKYyHenepal Kypydsl Kaxer eremi. OHmail >kyienepni jKy3ere acelpy YIIiH alAbIMEH TaOWFu
Tinge OepinreH MOTiHAI TaHOaNayFa apHalFaH OipbIHFall MeTaTil (JIMHTBUCTHKAJBIK OeNriiey Tifi) KoHe
MIOHJIIK callaHbIH OimiMaep 0a3zachl KaxkeT. MeTaTil — TypKi TUIAepi 3JeKTPOHABI KOPITyCTapBIHBIH OapIIbiK
d3ipieymriiepi )KyYMBIC iCTel alaTBIHAAW OpPTaK PecypcThl Kypy VINIH KaxeT. MyHmail pecypc TYpKi
TiNJepi IEKTPOHABI KOPIYCTApbIH d3ipiieylIijiepre e, KoHE OHBI KOJAAHYIIbUIAPFa Ja aHBIKTaMaJbIK
JKY#e peTiHe KbI3MET eTyi MYMKiH. byJl Makaiaza Ka3ak TUTIHJIET CoUeMIepe )Kui Ke3eceTiH eciMIi
KaOBICy apKbUTBI >kacanFaH ce3 TipkectepiH UniTurk xyliecinme TtapOanmay mMeraTimi yChIHBUTFaH. byn
METaTil Ka3zaK TUTIHIEeTi eciMai KaObica OaimaHbICKaH €e3 TipKecTepi OONIKTEepiHIH aFbUIIIbIHINA
aTayJapblHBIH HETi3iHAe KypacThulael. On Protégé oprackiHma Ka3ak Tijli CHHTAKCHCIHIH OUTiM 0a3achiH
Kypyaa Konnanbuiael. OHZIa aTainFaH ce3 TIPKECiHIH JKacaly KOJIIapbIH KOPCETETiH popMaibl MOJEIIEp
OeitHeneHreH. JKYMBICTBIH HOTHKENIEpPl CEMaHTHKAIBIK 13/Iey/le, CYpaK jkayan KyhernepiHae >koHe Oinim
ay YIIiH MporpaMMAalIbIK KOCHIMINIANAP/IBI 93ipiiey e, COHAal-aK AIEKTPOH/IBIK OKBITY JKYHeCciH/Ie Ka3ak
TITIHIH CUHTAKCUC] OOMBIHINA OKBITY MEH OUTIMII OaFaiay YIiH KOJIaHbLIaIbl.

Tipex ce30ep: Oimimuepni OeliHeney, MeTaTi, JMHTBUCTHKANBIK Oenriney, Ka3ak Tui,
CHHTaKCHCTIK epeKeliep, ¢o3 Tipkeci, oHToorus, Protége.

Kipicne

Kazipri yakpIiTra op Typial Tinzep (COHBIH I1MIiHAE TYPKI TUIAEpi) YIIIH 3JIEKTPOH]IBI
KOPIyCTapbl KypykoOanapsl KapKbIHIBI TYPJE 93ipiaeHy/e. JINHrBUCTUKAIBIK OeNrifey MyHIan
KOPITYCTap/IbIH HEr13T1 KOMIIOHEHTI OOJIBIN TaObLIaabI.

JlunrBucTUKANBIK OenriieyapHailbl TuImeri Oenruieyiep TYpiHAE, MOTIHAET1 Tikesen
JIMHTBUCTUKAJIBIK OIpJIIKTEp Typalibl aKnapaTTap/blH ecenTepid ycblHaabl. OHbI KOJIIaHy TaOuFu
TUII OHJCY ecenTepine oTe Koiaiibl 0osbin kenemi. Onap KOJJaHYIIBI HeMece 931pJieyITiMeH
OHJICY HOTIKENIEPIH KEHUI TYpAe TalJlayFa, €CelKe KAThIChl JKOK Oenrijeynepli eckepMmeyre
KOHE OHJIEyTe apHaJFaH CTaHIAPTTHI KYpalaapasl KoJgaHyFa MYMKIHIIK Oepesi. COHIbIKTaH
TaOUFH TUIIEpAl OHJey YILIIH JUHTBUCTUKAJIBIK Oenriiey »kyieciH xacay kepek. KongaHbICcTarsl
KOINTEreH MEeTaTUIIep HEeri3iHeH poMaH-TepMaH KOHE CIaBSH TLI/epl TONTAPbIHBIH YFhIMIAPbIH
KaMTHbl. MyHJail MeTaTuiep OChbl aTalfaH TUINEPACH epeKile, KONTereH yFbIMaapra ue
0onaThIH TYpKI TUIEpiH cunarrayra OeiiimaenMereH. COHABIKTAH, TYPKl TULIEPIHIH MOTIHAEPIH
JIMHTBUCTUKAJBIK Oenriney yIiH, acipece Kazak Timi yuriH UniTurk meratinin [1, 2] Kypy e3ekTi
Macelie OOMBII TaObLIabI.
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MeTtaTia — TMHTBUCTUKAIIBIK Oenriieyai Oipereiienaipyre, oxapasl TYCIHYII KEHUIIETyTe,
OpTaK MporpaMMaliblK KaMTaMaHbl KOJJaHyFa MYMKIHIIK Oepeni. OChIHIai pecypCcThIH Tajarl
eTIITeH MIapTTapblHA COMKEC KEJIETIH aHarypJIbIM OHTaWJIbl KOMIOHEHTI peTiHae, TYPKi Tiiaepi
IpPaMMAaTUKACBIHBIH OHTOJIOTHSUIBIK MOJEIBAEPAEPIH KepceTyre Oomansl.OHTONOTHS — Oy
KaHgail na Oip MOHMIK calaHbl CHUIIATTAWTBIH, COHIaW ak Oumimuaep Oa3achl yIIiH OacTamKbl
KYpPBUIBIM PETiHAE KOJIJaHbUIa aJIaThIH TEPMHUHJIEPIIH JKOHE OJapAbIH e3apa OalIaHbIChl MEH
e3repy MYMKIHIIKTEepiH OCHHENICHTIH UepapXHsUIbIK KYPbUIBIMIAHFaH XHUbIHBI. OHTOJIOTHUSHBIH
HETi31HJe OOBEKTIIepAl MOHAEPHAIH KHUBIHBI PETiHAE YCHIHYABI iCKE achIpaThlH KacHeTTep,
KJaccrap, OOBEKTUIEp KOHE MICKTEyJep KaTblp. bysl MoHIEp e3apa HaKThl KaThIHAcTapiapiaa
00apl XKOHE HAKThI Oenrinep (KacueTTep MeH IeKTeysep) OoibIHIIa KiaccTapra OipikTipiieni.
OOBeKTUIep MEH OJapJblH KAaCHUETTEPiH TOJBIK CHUIMATTAYAbIH HOTHIKECIHIE MOHAIK CaJaHbl
CEeMaHTHUKANIBIK 1371ey, JepeKTepaiH OyTIHIIr MEH AYPBICTHIFbIH aHBIKTAY CHUSKTBI «3USATKEPIIK»
aMaJIap/Ibl XKy3ere achlpyra 0OJaThIH, Kypaeli uepapXusiibl OutiMaep 6azachl peTiHIe YChIHYFa
Oomnanbl.

1 Ecimai kaObicy apkKbLIbl OaillaHbICKAaH Ka3ak Tidi ce3 TipkecTtepiH MeTaTiige
(IMHIBUCTUKAJIBIK) OeJriiey

JIMHTBUCTHKATBIK Oenriiey — Oyl MOTIHAEp MEH OJapJblH KOMIIOHEHTTEpPIH apHaubl
TaHOaMeH TaHOanay Oounbin Tabbutaael. MyHai 6enriiey Kopiyc OOMbIHIIIA MaFbIHABIK 13/1€Y/11
ICKe achlpa OTBIPHIIN, 9p TYPJi mapaMerpiep OoibIHIIA MITIHAEPAl Oipi3AeHIipyre MYMKIHIIK
oepeni[3,4].

Kazak TimiHIeri MOTiHAI eHJey[l aBTOMATTaHABIPY YIIIH cOJ MOTiHII 0i3 Oenrimi Oip
HIapTThl OenrinepMeH (TAIrTepMeH kazy Kepek) Oenriey kepekmi3. Connma O137iH KapamaibiM
Ka3aK TUTIHIH ce3 TIPKEeCIHEH J>KOHEe THIHBIC OenriuieplieH TYpaThlH ceijeM opOip ceitiem
MYyIIeciHe OaiIlaHBICThI, OHBIH CO3 TaObIH, s1 O0JIMaca KalFayblH, )KYPHAFbIH, CENTIrlH, KONTITIH,
TOYENITiH OUIIIpeTiH cUnaTIeH (TATTepPMEH ) Ka3blIa bl

Ecimai kaObicy apKpUIbl jKacaldfaH Ka3ak TUIl ce3 TipkecTepiH (opmangay YIIiH eH
AIJIBIMEH OJIapFa CHHTAKCHCTIK TYPFBIIAH JIMHTBHUCTHKAIBIK OCNTiiep KO Kaxker. Meratiyii
’acay OapbIChIHJAa Ka3aK TUIIHAET! eciMAl KaObICy apKbUIbI KacajaTblH €e3 TIpKeCTepAiH 6
Kareropusicel KapacTeipeuibl. ToMenne 6epinren 1-kectene UniTurk xyiiecinae Ka3ak TUTIHAETI
eciMJli KaObICy apKbUIbl jKacaJlFaH €e3 TIpKecTepiH MeTraTinje OenrineyychlHblUFaH. KecTteHiH
OipiHIIl OaraHBIHJA — TATTIH O€NriieHyl, eKiHIIl — YFbIMHBIH aFbUILIBIH TIIIHAEr1 OajlaMachl,
YILIIHII — TOTTEP/iH Ka3ak TUTIHAE aTadybl KOPCETIreH.

Kecte 1 —UniTurk »xyiecinme Ka3ak TUIIHZIETi eciMal KaObICy apKblIbl >KacajlfaH ce3
TIpKECTEpIHMETaTLI/Ie Oenriey.

Tag Name_English Name_Kazakh
Dependent Head BarbIHBIHKBI BbacbIHKEI | AHBIKTaMachl MbpIcajibl
NP Noun Phrase Ecimai tipkec BaceiHKEI OomiMi KrI3BIK eMip,
ecimziep OoJIaTBIH | YII KiCl, KENTreH
ce3 Tipkeci KBI3, araliThIH
OyTarel, MCHIH
AKBIIIBIM,
YIITIiH eKicl,
caraH KUbIH
NA Noun Adjoinment Ecimai kaObicy BachIHKEI aJITBIH KACBIK,
CBIHAPJIAPHI YIII KiTar, e3re
ecimiep O0JIbII OHTiMeE, aJIbIC YH
KEJIETIH KOHE
eIIKaHIai
JKaJIFayChi3,
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ipresiec TYpHII

OaitmaHpICKaH
ecimi co3
TipKecTepi

NAl Noun Noun | 3are cim 3arecim | KaOrica Temip Kypex,
OalmaHBICKAaH €Ki | aFam Kypek,
3aT eCiMHIH JKeJ TAipMEH,
OipiHmici TYJIKI THIMaK
AHBIKTAYBIITHIK
KaTbIHACTa
JKyMcasaabl

NA2 | Adjective Noun | CpIH ecim 3arecim | CpbH ecim Kabbica | KpI3bL1 anma,
OaiftaHbICKaH aTTHI aJaM, OMIK
ecimi co3 Tay, KbI3BIK
TipKeCiHIH oMip, KAKCHI
KypaMbIH/Ia Tajarl
AHBIKTAYBIIITHIK
KaThIHACTA
JKYMcasabl

NA3 Numeral Noun CaH eciM 3ar eciMm CaH eciM KaObpica | Y1III KiCl, MBIH
OaitaHbICKaH KOH, OecinIi
ecimi ce3 Opurana
TipKeciHIH
KypaMbIH/Ia
AHBIKTAYBIIITHIK
KaThIHACTA
JKYMCAJIAIbI

NA4 Pronoun Noun | Ecimaix 3ar ecim | Ecimaix xaOpica Byn xana, mprHa
OaiiTaHBICKaH 0asa, OChI ayhllI,
ecimi co3 coJI TabBIC
TipKeciHIH
KypaMbIH/1a
AHBIKTAYBIIITHIK
KaTbIHACTa
KYMCAIaJIbl

NA5 Participle Noun Ecimure 3ar ecim Ecimiie kaObica AWTBIIFAH CO3,
OaliJITaHBICKAH KeJIreH Kicl,
eciMi coe3 KeJIETIH Oaa,
TIpKECIHIH OKBIJIATBIH
KypaMbIH/1a TarceipMa
AHBIKTAYBIIITHIK
KaThIHACTA
KYMCANIaJIbl

NA6 | Adverb Noun | Ycrey 3arecim | Ycrey KaObica byrin 6ana,
OaitnaHbICKaH epTeH aTa-aHa,
eciMzi coe3 OYTiH KbI3,
TIpKeCiHiH epTeH aHa
KypaMbIH/Ia
AHBIKTAYBIIITHIK
KaThIHACTA
JKYMCAJIAIbI

Kazak TtinmiHiH cuHTakcucTik yreiMaapbiH UniTurk skyilecinne (MeraTinne) YCbIHYIBIH

MOTIHAIK 06T )KOFapbIJaFbl KeCTe/Ie KOPCETUITeHIeH OChl YFBIMIAP/IbIH aHBIKTAMAChIHAH JKOHE
MBICATIAPBIHAH TYPAJIbI.
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2 Ecimai ka0dbicy apKbLIbI 0aiiIaHBICKAH Ka3aK Tl co3 TipkecTepin ¢gopMaiabl Moaeaaey

Kazak tinminzeri ce3 TipkecTepi TYpaKThl )KoHE epKiH Tipkec Typinze Oepineni. byn 3eprrey
JKYMBICBIHJIA €PKIH TIpKECTEp, COHBIH IIIIHJIE €CiMII KaObICY apKbUIbI KacaJFaH o3 TipKecTepi
KapacThIPBLIAIBI.

Ce3 TipkecTepiHiH ¢opManasl MOJICTIH TYPFbI3Y OapbIChIHAA €63  TIpKecTepi
rpaMMaTHKAJIBIK TOCUIIEP apKbUIBI OaillaHbICKAaH KEeM JIeTeHJIe €Ki TOJBIK MarbIHAJBI CO3JICH
KYpaJaTblHBIH KapacTeipaMbi3[5]. Kypactelpymbl chiHapiaap Oipi  OaFbIHBIHKBI, €KIHIITICI
0achIHKBI MYIIIE PETiHAEe KbI3MET aTKapaabl. MbICabl eciMai KaOBICYIbIH OACBIHKBI CBIHAPHI P
yakbITTa eciMiep (keI Jkarmaiiia 3at eciM) 6osranbl. KabObica GaitmaHbICKaH €O3 TipKecTepi e3apa
CIIKAH/Ial KaJlFayChl3, TEK Kartap TYPY apKbuUIbl Tipkecei [6-8].

2-cyperte ecimal KaObICynblH (ChIH €ciM MeH 3aT eciMHiH KaObicybl) Protégé [9]
OpTAChIHJIA ICKE aCBIPBLTYBI KOPCETIITEH.

UDject properies Uata propertes

Annotations

Asserted ¥ rdfs:label  [language: kz]

- Ecimgi Kkabbeicy (CbiH 2CiM+3aT 2CiM)

Equivalent Tao
(hasDependent some Adj)
and (hasHead some N)

MA1
NAZ
MNA4
i NAS SubClass Of
Feeeee NAG MNA

- vP Feneral class axioms

b VA1l
o VA2
_ VA3
e VA4
o VAS
' VAG
e VAT

SubClass Of (Anonymous Ancestor)

Instances

& aTtTe_anam

& KLizen_anma

Cyper 2 — CoIH eciM MeH 3aT €CiMHIH KaOBICYHI.

MyHna GaFbIHBIHKBI CBIHAP — CBIH €CIM, OACBIHKBI CBIHAP — 3aT €CiM OOJBIN Typ. Mbicaibl
Ka3aK TUTIHIET1 «KbI3bLl aIMay», «ammel aoam» JEreH co3 TIpKecTepl OChl epexere colkec
keneni. ChIH €CiM MEH 3aT €CIMHIH KaOBICYBIH KY3€re achlpy YIIIH KelleCl KaXeTTl KoHE
KETKUTIKTI IIapTTap OPbIHJIAIYBI KEPEK:

NA2 = 3hasDependent(Adj) N IhasHead(N) 1)

myHAarbel NA2 — eciMai KaObICy (ChIH eciM+3aT ecim);
hasDependent — 6aFrbIHBIHKBI CHIHAPHI Oap;
Adj— cbH ecim;
hasHead— GackIHKBI CBIHAPHI Oap;
N —3art ecim.
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byn mapt P (phrase — ce3 Tipkeci) KJIachIHBIH WHIAMBUII OOJBIN TAOBUIATHIH «Kbl3bL
anmay, «ammol aoam» ce3 Tipkectepin NA2 KaTeropuschiHa aHbIKTayFa MYMKIHJIIK Oepei.

OchiHpaii maprrap 1-kecrene KOpCEeTUINeHKa3aK TUIIHACTI eciMai  KaObICyAblH 6
KaTeropuschl OOMBIHIIA icKe achIpbuTFad. Ockl HOPMaIBI epeKeNIep IiH HOTHKECIHIE )KOFaphIia
KOPCETUITeH KYpbhUIbIMFa coiikec Protégé oprachiHma eciMai KaObICynbIH (opMaiabl Mol
KYPBUIIBL.

Cyper 1 —Ecimai kaObicyapiH hopManabl Moemi

ConbiMeH, eciMIi KaObIcy apKbUIbl OalJlaHBICKAH CO3 TipKecTepiHiH ¢dopManabl MoJemi
Ka3aK TUTiHAET1 eciMIi KaObICyFa KaTbICTBI OapiIbIK YFBIMAAPIBI JKOHE OJap/AbIH apachIHIaFrbl
OapuibIK OaiaHbICTapbl KAMTH/IBL.

KopbITbIHABI
Mertaringep MeH (popmaiiasl MOACIACYIH SAICTEpIH 3epTTEy HETi3iHle Ka3aK TITIHAETr! eciMal
KaOBICY apKbUIbI KacanraH ce3 Tipkecrepiniy UniTurk merarini o3ipnenin, dhopManabl Moaemi
KYPBULIbI.

Kenemekre UniTurk MerarisiiHe Ka3ak TUTIHIH 0acka Jia ce3 TipKecTepl eHIIpLIiN, Ka3ak
TLT1 cO3 TIpKeCTepiHiH (GopMansl MOJeNi KyphlIaibl.

MyHpaii KypbUIFaH JIMHTBUCTUKAJIBIK pECypcTap KONTUIAl 137y, MaIlIMHAJBIK aynaapy,
COHJIal-aK, aKnapaTThl-aHBIKTAMANBIK >KOHE OKBITYIIBI JKyHenepae KOJNJaHbUIATBIH OiliM
Oazamapel periHae YcbiHbUIAABL. COHBIMEH Karap OyJl MOTIHIIK KOPIYCTBI >KacayJbl
aBTOMATTaHBIPYAbIH Oip/ieH-01p eceOi 60BN TaObUIaIbI.

Makana 2018 xbinrsl 12 Haypeizgarsl Nel32 kemicim mapt 6odibHima XKTH AP05132249
«KenTinai i3ney >xoHe OUTIMAEpAl IIBIFapy >KyHelepiH KypyFa apHaJFaH TYpPKI TUIIEpiHIH
AJIEKTPOHIBIK T€3ayPYyCTaPbIH 931pJiey» K00achl asiChIH/IA JabIH AT IbI.
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Annomauus. bypHoe pa3BUTHE COBPEMCHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUH U pPaCUIMpEHUC
cheppl UX TMPUMEHEHHS YBEIHYWIO MOTPeOHOCTh B 00pabOTKE TEKCTOB HA €CTECTBEHHOM SI3BIKE JIJIS
B3aUMOJICHCTBUS YeJIOBEKA C KOMITBIOTEPOM. YBEIMYECHUE KOJMYECTBA TEKCTOBONW WH(pOpPMAIMH Ha
€CTECTBCHHOM S3bIKE M CJIOXKHOCTh UX CTPYKTYP TPEOYIOT CO3JaHMsl YAOOHBIX JUIS MTOIB30BATEIS CHCTEM,
KOTOpbIC Pa3MEUHBAIOT U aHATM3UPYIOT TEKCTHI HA €CTECTBEHHOM sI3bIKe. J[JIs peai3aini TaKHX CUCTEM,
criepBa HEOOXOJWMO CO3/IaTh CJMHBIA METas3bIK, KOTOPBIH MpeqHa3Ha4YeH sl pa3METKH TEKCTa Ha
€CTECTBCHHOM SI3bIKC U 0a3bl 3HAHWN NPEAMETHBIX oOnacTed. Meras3blk HEOOXOAMM JUIS CO3JAaHUS
o011ero pecypca, ¢ KOTOPBIM MOTJIH ObI padOTaTh BCE Pa3padOTYMKHU TIOPKCKUX JICKTPOHHBIX KOPITYCOB.
Takoli pecypc MOr OBl BBITIONHATH POJIb CIIPABOYHOW CHCTEMBI Kak JIIsl Pa3pabOTYMKOB, TaK W JUIS
MOJIL30BAaTEINICH TIOPKCKHX 3JICKTPOHHBIX KOPITYCOB. B 3T0i cTaThe MpeCTaBIseTCS METas3bIK pa3METKU
cnoBocoveranus B cucteme UniTurk, a MEHHO MUMEHHBIX MPUMBIKAHUH, KOTOPBIE YACTO BCTPEUAIOTCS B
MPENIOKCHHUAX Ha Ka3aXCKOM sI3bIKE. DTOT METasi3blK CO3/IaH Ha OCHOBE aHTIHICKUAX HA3BaHWH dacTeil
UMCHHBIX TPUMbBIKAHUHA Ka3aXxCKOro si3bIka. OH UCIONB3YyeTCsl PU CO3JIaHWK 0a3bl 3HAHWI CHHTAKCHCA
Ka3aXCKOro si3bika B cpene Protégé. Tam mpencrarieHsl (hopManbHbIC MOACTH 00pa30BaHUI YKa3aHHBIX
CJIOBOCOUYETaHUI. Pe3ymbraThl paboThl OyIyT NPUMEHSATHCS B CEMAHTUYECKHX TOUCKAaX, BOIPOCHO-
OTBETHBIX CHCTEMax M B pa3pabOTKe MPOrpaMMHBIX TPUIOKCHHUH JJIs MONyUeHHs 3HAHWH, a TaKkxkKe s
00y4YeHUS ¥ OIICHKHU 3HAHMIA 10 CHHTAKCUCY Ka3aXCKOTO S3bIKa B CUCTEME JJIEKTPOHHOTO O0Y4CHHUSI.

Knrwouesvie cnosa. npeictaBieHue 3HAHWNA, METAs3bIK, JTUHTBUCTUYECKAsh pa3MeTKa, Ka3aXCKUM
SI3BIK, CHHTAKCHYIECKHE TIPaBHJIA, CIIOBOCOYECTAHHE, OHTONOTHs, Protégé.

LINGUISTIC TAGGING AND FORMAL MODELING OF KAZAKH NOUN
ADJOINMENT JOINING PHRASES

G. K. Yelibayeva!, A. S. Mukanova?, B. Sh. Razakhova®,
B. Zh. Yergesh*, L. Zhetkenbay®

12345 N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan
(E-mail: *gaziza_y@mail.ru, *asel_ms@bk.ru,*utalina@mail.ru,
*pb.yergesh@gmail.com, jetlen_7@mail.ru)

Abstract. The rapid development of modern information technologies and the expansion of their
scope of application has increased the need for natural language text processing for human-computer
interaction.The increasing amount of textual information in natural language and the complexity of their
structures require the creation of user-friendly systems.Such systems can be used for tagging and
analyzing natural language texts.To implement such systems, it is necessary to create a unified
metalanguage, which is intended for text tagging in natural language and knowledge base of subject
areas.The metalanguage is needed to create a common resource with which all the developers of the
Turkic electronic corpora could work. Such a resource could serve as a reference system for both
developers and users of the Turkic electronic corpora. This article presents the metalanguage for
phrasetagging in the UniTurk system, namely, noun adjoinments that are often found in the Kazakh
sentences. This metalanguage was created on the basis of the English names of the noun adjoinment’s
parts of the Kazakh language. It is used to create a knowledge base of the Kazakh language syntax in the
Protégé. There are presented formal models of formations of these phrases. The results of the work will
be applied in semantic searches, question-answering systems and in the development of software
applications for knowledge extraction, as well as for training and evaluation of knowledge of the Kazakh
language syntax in the e-learning system.

Key words: knowledge representation; metalanguage; linguistic tagging, kazakh language, syntax
rules; phrase, ontology, Protégé.
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JKUJIKOCTHASI MOJEJHh HUKJINYECKON OYEPEIN

Annomayus. TlocTpoeHa AETEPMUHHUCTHYECKAass MOJENb CHUCTEMBI MAacCOBOTO OOCTY)KMBaHHS C
OTKPBITON Ha BXOJ M BBIXOJ IIUKJIMIECKON 0UEpeIbI0 ¢ OTKa3aMu. MoIenb peCcTaBIsieT COO0ON CUCTEMY
HEJIMHEHHBIX OOBIKHOBCHHBIX Ju((QepeHIMATbHBIX ypAaBHEHUM I 3aBUCAIIMX OT BPEMEHH CPEIHHUX
YHUCICHHOCTEH MOMYJISIIMK: KIUEHTOB (TpeOoBaHuil, 3asBOK), OKUAAOUINX 00cIykuBanus (00paboTKn);
KITUEHTOB, TONYYHBIINX YCIYTY;3aHATHIX CEPBEPOB (KaHAJIOB OOCITY)XMBAaHHSA) U CBOOOIHBIX CEPBEPOB.
Oco0eHHOCTh TOAX0/1a COCTOUT B TMPEJICTABICHHH O CepBepe KaK O CBOEro pona (epMeHTe, KOTOPHIH
OCYIIECTBISIET TpaHC(hopMalMio KIMEHTOB M3 OJHOM KaTeropuH B JAPYTYIO, BO3BpalIasch B MCXOIHOE
COCTOSIHUE TIOCIIE KaXKJOrO aKTa KOHBEPCHH. DMITUPUYECKUH (aKT, YTO cpenHee Bpemsi 00CTy KHBaHUsI
HaMHOI'O KOpOYE€ XapaKTepHOrO BpPEMEHU OXUAAHMS, JENaeT CHCTEMY YPaBHEHUN CHHTYJISAPHO
BO3MYIIEHHOW. MeETOJIOM MHOIMX MacimTabOB CHCTEMa PACIICIUIACTCS Ha MEIJICHHYI) M OBICTPYIO
IMOACHUCTEMBI, OITUCBIBAIOIINE COOTBETCTBCHHO AWHAMUKY KIIMCHTOB M CCPBCPOB. HOKa3aHO, 9qTO B
annabaTHYecKOM MPHOIMKEHNH KOJIHYECTBO 3aHSATHIX CEPBEPOB MIHOBEHHO OTCIIEKHBACT TEKYIIUN
CIIPOC B COOTBETCTBUU C U3BECTHBIMU COOTHOLICHHSIMH JJI1 KBa3HCTALIMOHAPHBIX KOHUEHTPALUA
(depMeHTaTHBHON KHHETHKH. HaliieHo (u3nyecku AOMyCTHMOE CTAallMOHAPHOE PELICHHWE MEJICHHOM
MOACHUCTEMBl M JTOKa3aHAa €ro acCUMIITOTHYECKas yCTOMYMBOCTh. [IpoBenéH mapaMeTpUuecKuil aHamu3
CTallMOHAPHOr0o cocTosiHUA. [loayyeH BakKHBIA MPAKTHUYECKUI BBIBOJ O TOM, YTO CTALMOHAPHAS OYEpenb
OCTaéTCsi KOPOTKOM HE3aBUCMMO OT YacTOTHl OTKAa30B IIPHU BXOASAIIEM IOTOKE KIMEHTOB HUKE
onpeAenéHHOr0 KPUTUYECKOTO YPOBHS.

Knroueenle cnosa’ ouepenp, KUAKOCTHAS MOJIEIb, OTKa3, TOBTOPHOE TpeOOBaHHE.

Beenenue

breictpoe pa3BuTue cdepbl ycayr B COBPEMEHHOW 3KOHOMHUKE OXUBUIO HMHTEpPEC K
MOJIEJIIM MHOT'OKAaHAJIBbHBIX CHUCTEM MaccoBOro obOciyxuBaHus. IIpuMeHeHHe Takux Mojenen
OCOOEHHO AaKTyaJlbHO B KPYMHBIX CHUCTEMaxX OOCTY>KHWBaHHS, 3aHUMAIOMIMXCS 00paboTKOH
oOpamenuii 1 uHboOpMUpoBaHHEM MO TenedoHy (KOI-IEHTPHI), dIEKTPOHHON W OOBIYHOU
1ouTe, B MHTEpHET-dare (KOHTAKT-LEHTPhI), B MH(POKOMMYHUKALIMOHHBIX CETSIX, a TaKke B
KIMHHUKAX ¥ IPYTUX YUPEKICHUSIX 3/paBooxpaneHus [ 1-4].

HccnenoBanue  omnepanuii, pa3einoM  KOTOPOTrO  SIBISETCS  TEOpUs  MAacCOBOTO
OOCITy’)KMBaHMs, PpPacCMaTpUBAaeT YCIYry Kak OIEpaldil0 «BXO/A-BbIXO/I», BBIIOIHIEMYIO
HEKOTOPBIM «4EPHBIM sIIIUKOM»-TIpeoOpazoBareneM [5)]. [Ipu okazanuu ycinyru TpaHchopManuu
nojBepraercss He (U3MUecKas CYHIHOCTb OObEKTa Ha BXoje, HO ero cocrtosHue. CoryacHo
MOJIyYUBIIEMY IIHPOKOE PAcCHpOCTpPaHEHUE ONpeNeNeHuto, mpempiokeHHomy T. Xumiom [6],
ycllyra — 3TO U3MEHEHHE COCTOSHUS 4YeJIOBEKa WM UMYLIECTBA, IPHUHAJUIEKAIIET0 HEKOTOPOU
HSKOHOMUYECKON €IUHMIIE, KOTOPOE OCYIIECTBISAETCS B pe3ylbTaTe MAESITEIbHOCTH APYrou
HPKOHOMHYECKON €IUHUIIBI 110 MIPEIBAPUTEILHOMY COTVIACHIO PAHEE YIOMSHYTBIX YE€IOBEKA MU
SKOHOMHYECKON €AUHULBL. B oTinmume oT mpoaykTa, KOTOPBIA cpa3y ke IOCIE €ro BBITYCKa
npuobperaer 000COOJIECHHOE MOJOXKEHHE IO OTHOIICHUIO KaK K MPOM3BOJIUTENIO, TaK M K
MOTPEOUTEIO, YCIIyra €AUHOCYIIHA U C IPOBAWIEPOM, U C KIMEHTOM, €€ HEBO3ZMOXKHO XPAaHUTb,
OHa TpeCTaBIsIeT COOO0 HEe KaKOH-TO pe3ynbTar, a, CKopee, akT HIu mpotuecc [7].

Ilens Hactosimieil pabOThl COCTOUT B MOMBITKE JaTh MPaBIONOAO0HYIO PEKOHCTPYKIIHIO
COOBITHH, MPOUCXOMANIMX B «UEPHOM SIIMKE» YCIYTH, MOHUMAeMOW Kak TpaHchopmarus
COCTOSIHMS KJIMEHTa B pe3yjbpTaTe NEHCTBHU NpoBanaepa.Mbl mpeamnosaraeM, 4To U3MEHEHUE
COCTOSIHUSI IOTPEOUTENS YCIYTH B pe3yabTaTe ero B3auMOACHCTBUS C IIPOBAiiIepOM MPOUCXOUT
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NPUMEPHO TakK ke, KaK MpeBpalleHHue MOJIEKYJbl cyOcTpaTa B MOJEKYJIy APYroro BellecTBa B
OMOXMMHUYECKON peakuuu, Katanuzupyemoil ¢epmenTtoM. B camom xgene, B KHBOW KIIETKE
MoOJIeKyJia cyOcTpaTa S CBsA3BIBacTCS ¢ MosieKysnod depmenta E, oOpasys KOpPOTKOXHUBYIIUI
dbepmeHT-cyOcTpaTHbIi KoMIuieke [ES]. DToT KoOMIUIEKC 3aTeM pacmajaercs Ha MOJEKYIy
npoaykra P U HCXOIHYIO MOJEeKyly (epMeHTa, KOTOpas CHOCOOHA KaTalu3UpOBaTh HOBYIO
peakuuto (Harpumep, [8]):

S+E7 [ES]—P+E.

TpakTyss yciayry Kak pa3HOBUIHOCTH Mpollecca MPEeBpaIICHHs, MOKHO OTOXKIECTBHUTD
BXOJISAIIECTO (MMOTCHIIMAILHOTO) KIIMEHTA C CyOCTPaTOM, BBIXOJSIIETro (00CITYy)KCHHOTO) KIHCHTA —
C MIPOJYKTOM, a MpoBaiijiepa yCiayr, NpeJCTaBICHHOTO KaHaJIoM OOCITy:KUBaHUs (31€Ch U J1ajee
Ha3bIBAEMOTO CEPBEPOM) — C (DEPMEHTOM.

Mps1 anpoOupyeM paboTOCIIOCOOHOCTh (PepMEHTATHUBHOW MOJENN OKa3aHWs YCIYr'H Ha
npuMepe IUKINYECKOW CHCTEeMbl MaccoBOoro oocnyxuBanus. Mcnonb3yercs ¢dopmanuzm
HENPEPBIBHOTO MPHUOIMKEHHUS, B KOTOPOM JHCKPETHBI TOTOK TpeOOBaHWI 3aMeHseTCs
CIUIOLIHBIM MOTOKOM <OKHAKOCTH».J|eTepMUHUCTUYECKHE KUJIKOCTHBIE MOJICIIM B BUJEC CHUCTEM
0ObIKHOBEHHBIX MU depeHnransueix ypaHenuit (OY) nns cpeqHUX BEIHYMH OKa3bIBAIOTCS
yaoOHee JUIsi  UCCJIEIOBAHHMSIBONPOCOB YCTOMYMBOCTU 1O CPAaBHEHHIO C HCXOJHBIMHU
CTOXaCTHYECKUMH MOJIETIIMU TEOPUH MaccoBOro oocnysxkuanus[9, 10].

Monaeab

PaccMOTpuM OTKPBITYIO CHCTEMY OOCITY)KHBAHHS C TPYIIION MapalieIbHBIX OJUHAKOBBIX
cepBepoB (MpuOOPOB, KAHATIOB OOCITYKUBAHHUS ), OOCITYKHBAIOIINX BXOIALINX KIMEHTOB (3asIBKH,
TpeOoBanus). [IOCTOSTHHBIN TOTOK MOTCHIIMAIBHBIX TOTPEOUTEINIEH YCIyTy MOCTYIACT B CUCTEMY
U3BHE, U €CITM BCE HMEIOLIUECS CEepBEphl 3aHATHI, TO MPUOBIBIIUNA CTAHOBHUTCS B OYEPE[b.
[ToTeHManbHBIA KIMEHT MOXET MPOSBUTH HETEPIIEHHUE M Yepe3 HEKOTOPOE BpeMs MOKHUHYTh
ouepenb coBceM. Takue KIUEHTBHI CUYUTAOTCS TOTEPSHHBIMU JUISI CHCTEMBI — OHH MOTYT
HAIPABUTHCS B IPYTYIO KOMIIAHUIO TOTO K€ TPOUIIS.

Knuentsl, oxunaromnye oocmykuBaHus, COOMparoTcsi B 001eM O0ydepe, cHaOk)aroleM Bce
cepBeprl. Pazmep Oydepa mpenmonaraercs HeorpaHHUeHHbIM. B Hamelt monenu OydQepHbIit
3amac, JUIMHA O4Yepe/H, TCKYIIUH CIPOC W TMOMYJISAIUS NMOTCHIUAIBHBIX KIUEHTOB SBISIOTCS
cuHoHMMaMu. Kaxplii cepBep MOXET MPUHATH K 00paboTKe Tr000€ M3 MOCTYMHBIIMX
TpeOOBaHUH, MPUYEM B COCTOSHHH OOCITYXHBATh OJHOBPEMEHHO TOJBKO OJHOTO KIIMCHTA.
3akoHYMB 00CTY)KMBaHUE, CEpBEp MPHUHUMAET CIENyIolIero kineHta u3z Oydepa. Ilomynsanus
MOTCHIMATBHBIX MOTPEOUTENCH He BKIIOYAeT B ceOs KIMCHTOB, OOCITY)KMBAa€MBIX B JTaHHBIN
MOMEHT.

KoHTakT KiMeHTa ¢ cepBepoM HE 00s3aTEIHHO 3aKAHUYMBACTCS IONYYECHHEM >KEIaeMOn
ycnyrd. KimeHT MokeT BHE3almHO 3aCOMHEBAThCS U OTIIOXKHUTH oOciyxuBaHue. [IpoBaiinep
TaKXKe MOYKET OTKJIOHHTH TpeOOBaHHe, €CI, HalmpuMep, 3asBKa COCTaBlieHa He 1o ¢opme. B
000MX CiTyJasiX KITMEHT BO3BPAIIAETCsI 0OpAaTHO B OUYEPEb.

[Tocne ycmemrHOTO OOCTY)KHMBAaHHUS TIOTPEOUTENh TOMONHIET TOMYJSIITUI0  OBIBIIMX
kiueHToB. CIycTS HEKOTOpOE BpeMs OH MOXET JTHUOO COBCEM YTpaTHUTh HMHTEpeC K JaHHON
ycayre, 1100 OnsTh MPUCOSANHUTRCS K odepenn Ha oOcimykuBaHue. [locnennee nmeer mecto,
€CJIM M3MEHEHHUE COCTOSHUS KIIMEHTa HOCUT BPEMEHHBIHN Xxapakrep. Hanmpumep, npruodpeTéHHbII
MOKYIIaTeJIeM TOBap MOXET OBITh CKOPOMOPTAIIMMCS WM TIOJUICKAIINM 3aMeHe (PEMOHTY),
BCJIC/ICTBUE TOCTOSSHHOM JKCIUTyaTallid, WIM TIOJBEPKEHHBIM MOPATbHOMY H3HOCY, WIIH
BXOJIMTHh B KaTETOPHIO MOJHBIX TOBAPOBH TOMY Moa00HOoe. Takum oOpa3zom, ouepenp B Oydepe
BCEr/ia COCTOUT U3 CMECH HOBBIX M OBIBIIUX KIMEHTOB.
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[lepeuncieHHy0 BbIIIE COBOKYIHOCTh IPOIIECCOB, MPOUCXOMAAIIMX B H3y4yaeMoOi
HUKJIMYECKOU OYepeid, MOKHO MPEACTaBUTh B BHUJIE CXEMbI ICEBJOXUMUYECKUX PEAKINM, KaK
noka3ano Ha Pucynke 1.

k;
L ™
7 Y m ko
T i} > 1
,Iii.q_ Ii“,“-“,
b
u

Pucynoxk 1 — OTkpbITasi IUKJIMYECKasi CHCTEMa MacCOBOTO OOCITY>KUBaHUS.3/1eCh X —
NOTEHLIMAIbHbIE KJIMEHTHI, U —CBOOOJIHBIE CEPBEPDI, V— CEPBEPHI, 3aHSITHIE 00CIIY’)KUBAaHUEM, Y
—notpebuTeny, noayunsiire ycayry. Kouncraursr r, K, [2, ..., Kg Xapakrepusyror ckopocTu
COOTBETCTBYIOIINX IPOIIECCOB.

Cxema KoaupyeT Kak I10CJIEOBATEIbHOCTh IpPEBpallleHud, TaK U CKOPOCTH HX
npotekanusa. OHa MOKeT ObITh (hopManar30BaHa B BHJIE CUCTEMbl KWHETHUYECKUX YPaBHEHHM AJist
CKOPOCTEM M3MEHEHHsS] KOJMYECTB YYACTBYIOLIMX areHToB. JlJig 3amucu COOTBETCTBYIOIHX
YpaBHEHUN BOCIIOJIb3YEMCA M3BECTHBIM B XMMHUHU 3aKOHOM JIEMCTBYIOIIMX Macc, COIIACHO
KOTOPOMY CKOpPOCTb 00pa3oBaHUsl IPOAYKTa B PEAKIUU B3aUMOJEHUCTBUS IPONOPLUOHAIBHA
KOJIMYECTBY Ka)/JOro M3 Y4YacTBYIOIIMX peareHToB. KoaduiueHT mponopuuoHaIbHOCTH B
3aKOHE JIEWCTBYIOIIMX MAaCC — 3TO KOHCTaHTa CKOPOCTH COOTBETCTBYIOILETO aKTa MPEBPAICHHUS,
KOTOpas mpejnoaraercsa u3BecTHOM. KoHCTaHThI Kax10ro mporecca obo3HaueHsl Ha Pucynke 1
MEeTKaMu y cTpeinoK. OHHM HMMEIOT CIEAYIOIUNA CMBICI: I — CKOPOCTb IPUTOKA KIMEHTOB B

cucreMmy u3BHe; K, — yactora npuéma TpeGOBaHMIT MHIMBHAYAILHBIM cepBepoM; K , — uacrora
OT3bIBOB (WJIM OTKJIOHEHWi) TpeOOBaHMI Ha OOCITY)KMBaHWE IIOCIE YCTAaHOBJIEHHS KOHTaKTa
MEXKIy KIHEHTOM M cepBepoM; K, — umcio oGOpOTOB cepBepa, TO €CTh MaKCHMAJbHOE
KOJIMYECTBO y/IOBJIETBOPEHHBIX MM 3asBOK 3a eIMHHUI BpemeHu. Takum obpasom, (K ,+k,)™
TIpeCTaBISET COOOM CpeiHee BpeMs 3aHATOCTH cepBepa; K, — JacToTa BO3BpaIlleHHs KIMEHTOB B
ouepeslb Ha MOBTOPHOE OOCTykuBaHME. TeM cambiM K;' XapakTepusyeT Bpems, B TedeHHeE
KOTOPOTO COXpPAaHSETCS LEHHOCTH IIOJYYEHHOW YCIYyTH, WM BpeMs J>KU3HH HW3MEHEHHOTO
COCTOSIHUSI KJIMEHTa; K, — 4acToTa, ¢ KOTOPON HETepIeUBbIE TOTPEOUTENN TIOKUIAIOT OUYepelb;
ks — wacroTa, ¢ KOTOpOM MpoBalgep YCIyrd MO PasHbIM NMPUYMHAM yTPAUMBAET JIOSIHLHOCTE

OBIBIINX KJINEHTOB.
3anuceiBas 0anaHCOBOE COOTHOLIEHHE AJIs KaXKJI0T0 U3 YYaCTHUKOB cXeMbl Ha Pucynke 1,
MBI nostydaeM cuctemy OZY:

X=r+k v+ky—kux—K,X,

y:kZV_(k3+k5)y’ (1)
u=(k,+k,)v-kux,

v=kux—(k,+k,)v,
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rJile TOYKH CBEpXy O3HayalT auddepeHiimpoBanne mo Bpemenu t. Bcee mapamerpsr mMomenu
HEOTpHUIATEbHEL. (3aMeTHM, 4TO MOJCHb, paccMoTpeHHas B pabore \cite{Niyirora:2017},

ABJISIETCS YacTHBIM cirydaeM cucremsl (1) mpu K, =k; =k, =0.)

CknagpiBasi TpETbe U 4YETBEPTOE ypaBHEHUS cuCTeMBbI (1), BbIABIAEM NEPBBIA MHTErpal,
CMBICJI KOTOPOT'O COCTOUT B COXPaHEHUHU OOLIEro Yuciia UMEILMXcs cepepoB U, :U+V=U,. C
ero nomMolueko cuctemy (1) MoxkHO ynpocTuTh, uckmouas U aubo V. IIpou3BoiabHO BbIOMpast

JUISE UCKJIIOYEHHUS U, MBI CJEIYIONIMM IaroM MPUBOAMM TpPU OCTAaBIIMXCS YpPaBHEHUS K
0e3pa3MepHOMY BUY ITyTEM IEepexo/ia K HOBBIM NIePEMEHHBIM

t=tIT, &=xI/K, n=y/K, {=vlu, (2)
raeT = (ku,) ™" u K=(k, +k,)/k.

CormacHo ¢dopmynam (2) Oe3pa3MepHOe BpeMs 7 OTCUMTBHIBACTCS B CIUHHMIAX 1 .
Benmuumaa T mMeeT CMBICT XapaKTePHOTO BPEMEHH, MPOBOIMUMOTO MOTCHIIMATHHBIM KIIMEHTOM B
ouepenu TMepel HayaloM OOCTy)KMBaHUSA. DTO BpeMsi 0OpaTHO MHPOMNOPIHMOHAIBHO OOIIeMY

KonnuecTBy cepepoB U,. OGocHOBaHME HOPMUPOBKM X M Y Ha BennuuHy K Oyzmer maHo B

cienyrouieM paszene. UTo kacaercsi mepeMeHHON V, To e€ HOpMHUpOBKa Ha U, IpeJcTaBiseTcs
OYEBUIHOMN.

BeSpaSMepHBIe KHUIAKOCTHBIC ypaBHeHI/IH IIPUHHUMAIOT BUJ
E=pran+1- )¢ +LE- 1+ P)E,
1= ul —(a+y)n, 3)
el =E-CE-¢,

I/Ie TOUYKH CBEpPXY Temeph NMopa3yMeBaloT quddepeHipoBanue no 7 . Benuuunsl

a=k, 1 (kuy), L=k, /(ku,), 7=k/(ku,), @)
e=kuy/(ky+ky), wu=k/(k,+k,), p=r/((k,+k)u,)
— HOBBIE Oe3pa3MepHbie mapaMeTpsl. Ciieayer 3aMeTuTh, uTo 1 <1. CormacHo omnpeaeneHuo (4)
& — oT0 oTHouleHne Bpemenn obciyxkusanus (K, +K,) "k Bpemenn oxumanus (Ku,) ™. M3
bu3HUECKUX COOOPaKEHNUI UMEIOT CMBICI TOJIBKO HEOTPHUIIATEIILHBIC PEIeHUs ypaBHeHHUH (3).

PesyabTarsl

[Ipu BBIBOJE ypaBHEHUH (3) MBI He JeNald HUKAKUX CHENUAIbHBIX TMPEANONI0KEHHUH
OTHOCHUTEJIBHO mapameTpoB. OpHako H3BeCTHO [4], 4TO BpeMsl OXHUAAHHUSA YacTO JUIMHHEE
BpEMEHHU OOCITYy)KHBaHUS, TIOITOMY CIIEAyeT CuuTaTh mapamerp & ManeiM. [Ipu ¢l lcucrema
(3) cTaHOBUTCS CHHIYJISPHO-BO3MYIIEHHOH C MEIJICHHBIMU NEPEMEHHBIMHU S, 77U OBICTPON
nepeMeHHo# ¢ . CTaHJapTHOM NPAKTHKOW PENYKIMHM TAKUX CHCTEM CIY’KUT METOJI MHOTHMX

MacmTaboB, IOCPEACTBOM KOTOPOro ObIcTpas IepeMeHHas aauabaTH4ecKd HCKII0YaeTCs.
3aKOHHOCTH MPOIEAYPHI HCKITIOUEHUS yCTaHaBIHBaeTcsl TeopemoriDennxens—Tuxonosa [11].

B cunrynapaom mpeaene ¢ —>0 Tperbe ypaBHeHHEe cuCTeMBl (3) 3aMeHsIETCS
anreOpanyeckum & —¢&E —¢ =0.Anredpanyeckoe ypaBHeHHE 33Ja€T MEAJIEHHOE MHOroo0pasue,

10 KOTOPOMY JIBHIKETCSI M300pakaroliasi Touka cucteMbl Ha Macitabax Bpemenu 7 =0O(1). OHo
e OmpeenseT M KBa3UCTAllMOHAPHOE COCTosHuE ObicTpoit mepemeHHoit: ¢ =&/ (1+&).
HamomunM, uyto £ — 3T0 10JIs 3aHATHIX cepBepoB. [IoKyna HOpMUPOBaHHBIN CIPOC MAJI, TO €CTh
£ 1, aTa mons ToXKe ajgeKBaTHO Mana, ¢ [l &£, o3Hauas HU3KYIO 3arpyKEHHOCTb CEPBEPOB.
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Opnako mpH BBICOKMX YpPOBHSX cripoca, koraa &[] 1, mpakTUYECKH BCE CEpPBEPHI 3aHSTHI
oOcnyxxuBanueM: ¢ —1. Korma & =1, nons 3aHATHIX CEpBEPOB COCTABISET HMOJOBHUHY OT UX
o0miero uyuciaa B cucreMe. B 3ToM cocrouT mnpuunMHa BblOOpa BenHYMHBI K B KauecTBe
MacmTaOHOW €IWHUIIBI IS Pa3MEpoB MOMYJISIIHMNA MOTEHIHUATbHBIX M OBIBIIMX KIHMEHTOB. B
6uoxumun K HOCUT Ha3BaHUE KOHCTaHThl Muxasiuca.

Otcrona cienyer, 4yTo Ha BpeMeHax nopsiaka 7 =O(l) AMHaMHKa CHCTEMbI MaccOBOTO

obcimyxuBanus (3) ynpapisieTcsi AByMsl YPaBHCHUSIMHU:

E=pran—pél(1+E)-BE, (5)
1= pE | 1+ E)—(a+y)n.

[lepBblii uieH B MpaBOHM YacTW BTOPOTO ypaBHEHHsS (5) mpencTraBisieT CcOOOH BBIMYCK
paccMaTpuBaEMOM CHUCTEMBI, TO €CThb KOJIMYECTBO KIMEHTOB, MOJYYarOIIUX YCIYTY B €AVHMILY
BpemeHu: Y = u&/ (1+£).B aToii popmyse MOXKHO y3HaTh 3HAMEHUTOE ypaBHeHHe Muxasnuca—
MenTen u3 depmenratuBHol kuHeTukH \cite[r1.2]{Cornish:1979}. E€ otnuunTenbHO# uepToit
ABJISIETCSl HACBILICHUE BBIITYCKA B OTBET Ha yBeJMueHHe crpoca. [Ipm HU3KOM CIIpoce BBITYCK
IpUOJIM3UTENIBEHO TPONOPLUOHATIEH cipocy. OHAKO MPH BBICOKOM CIPOCE MOTOK MOJYYUBIIMX
YCIIYI'y CTPEMUTCS K IIOCTOSIHHOM BEJIMYMHE.

Cuctema (5) uMmeeT ABa CTAllMOHAPHBIX COCTOSIHUSA. M3 HUX JUIIL OJHO BCETJa JICKHUT B
NIEpBOM KBaJIpaHTe (a30BOH MIOCKOCTH &£77, TO €CTh (PU3MYECKH OCMBICICHHO:

E=((B*+4B(a+7)'p)"* -B)/(2B(a+7)),
7=(B+2a+y)p—(B*+4B(a+r)’p)"*)/(2r(a+7)),

(6)
rae paau Kpatkoctu o6o3HaueHo B=(a+y)(f—p)+yu. AHanu3 noKa3bIBaeT, 4YTO

HEenoJIBWKHas Touka (6) Bceraa ycroiuuBa 1o Tumy y3ia. da3oBble TpaeKTOpUM BXOIAT B
NEepBbI KBAaJpaHT cleBa W CHU3Y, Jieflas TeM CaMblM CTallMOHApHYIO TOYKY (6) riiodanbHO
YCTOMYMBOM ISl BCEX MBICITUMBIX HAYaJIbHBIX YCIOBHM.

Oo0cyxnenne

[TorpeGoBaB, 4YTOOBI CTAl[MOHApHBIH HOPMHMPOBAHHBIA CHpPOC, JaBaeMblii MEpPBOH
dbopmyroit u3 (6), HE MPEBBIIAT €IUHHIIBI, HAXOIWM, MIPH KaKOM COOTHOIIEHUU TMapamMeTpOB
MOJIENI o4epe/ib Ha 00CTyKMBaHNUE OCTAETCS OTHOCUTENIbHO KOPOTKOM:

<1l Y(p<p AB>0)v(p>p AB>p-p), (7)
rne  p =yul(2(a+y))- «Kpurhueckas CKOPOCTb IPHTOKA KIMEHTOB B  CHCTEMY.
[IprMedaTenbHO, YTO TP JOKPUTHYECKOW CKOPOCTH IMPUTOKA HOBBIX KIMEHTOB, TAKOM YTO

p <", cTanMoHapHbIH CIIPOC OCTAETCS HM3KMM HE3aBUCHMO OT YaCTOTHI yXOAOB M3 OUepeIH
(oTKa30B), Kak Moka3zaHo Ha Pucynke 2.
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Pucynok 2 — Ipoexust tuanu ypoBus & =1 crannonapuoro pemienst (6) cucrems (5) Ha
*

IIOCKOCTh apameTpoB pf3 Ilpsimast f= p— p" IenHT IUIOCKOCTh Ha JIBE O0JIACTH: BBIIIE

IIPSIMOM — CTallMOHAPHBIN CIIPOC HU3KUIM, HUKE — BBICOKUU. I1apamerpsl pacuéra: o =1,1;

y=14,u4=0,9;p" =0,252.
B nepBoM NpUOIMKEHUH IS CTAIMOHAPHOTO CIIPOCa B OKPECTHOCTH MAPAMETPOB P = P

u =0 nonyuaem: & =1+2(p—p*)/ p"=2B/p". Kak u cuenoBano OxKHAaTh, YBEIHYCHHE

BXOJIAIIEr0 TOTOKa TpeOOBaHWI Y/UIMHAET O4Yepe/lb, a TMOBBIIIEHHE YacTOThl OTKa30B—
COKpAILAET.
B pa3mepnom Buze ycioBue (7) BBITVIAIUT TaK:

X<K VO<r<riak,>0)v(r>r"ak,>(r-r")/K),
rae K= (K +K,) /K n r* =k,uoks /(2(k; +kg)).

[Tpu orpaHuueHHON BMECTHMMOCTH Oydepa CHU3UTH Yrpo3y €ro MepernoiHeHHs MOXKHO
MPEKEe BCEro MYyTEM MOBBILIEHUS KPUTUYECKON CKOPOCTH MPUTOKA MOTEHIIMAIBHBIX KIHMEHTOB.

B Beipaxennn s 1 muoxurens K/ (K;+K;) 3akmouén B npemenax or 0 mo 1: HwkHee
3HAYEHUE COOTBETCTBYET CIIY4ar0, KOTJa CPEeIHee BPEMs COXPAHEHHUS JIOAILHOCTH OBIBIIErO

KIMeHTa K TipoBaiinepy, K;', HaMHOTO TIPOJOJKUTENLHEE BPEMEHM >KM3HH Ppe3yibTara

O6CJ'Iy>KI/IBaHI/I$I, k;l; BEpXHEC — CJIy4aro, KOoraa yciiyra AJOJIIOBpCMCHHAA, a OBIBIIINE KIIMCHTBI

OBICTPO YTPAuMBAIOT WHTEPEC WIHM MOTPEOHOCTh B MOJYYEHUU TMOBTOPHON YCIYTH Yy JTaHHOTO
npoBaiifepa. [loaTomy Ooisiee NEHCTBEHHBIM CPEACTBOM OTOIBUTAHUS KPUTHUUECKOTO MOpOTa

MOXET MOCTYXHUTh yBenudeHne Qakropa K,U,— MakCUMaabHO BO3MOXKHOM CKOPOCTH

06CJ'IY)KI/IB8.HI/I$I KIIMCHTOB BCEMU CCPBCPpaAMH, HMCIOIMIUMHUCA B CHUCTCMC. 9T0 JOCTUTaCTCA
YKOMIIJICKTOBAHUEM CHCTEMbI 06CJ'IY)KI/IBaHI/I5I JOITIOJITHUTCIIbHBIM IIepCcoOHaIOM nim

000pPY/I0BaHHEM JIMOO MOBBIIIEHHEM YKCIIa 060POTOB, K, , KakI0ro KaHama o6CTyKUBaHHs.

Ha xony, oJlHaKo, Taky:0 peOpraHu3alyio MPOBECTH 3aTPyJHUTENbHO. bonee npakTuaHON
MEpOH MPEJICTABIAETCS yBEIMYEHHE YaCTOThI OTKa30B K, cpa3y MO JOCTHKEHMH MPHTOKOM
KJIMEHTOB KPUTHYECKOHW CKOPOCTH I°. YUé€T OTKa30B OT OOCIHYXKMBaHHS SBISETCS BaXKHOM

0COOEHHOCTBIO paccMaTpuBaeMoil Mojienu. M He TOJNIBKO MOTOMY YTO peayibHOM ouepenun 0e3
OTKa30B HE ObIBAET — TAKOBO IMOBeJeHHE NoTpedbutens. be3 0Tka30B cralMoOHApHBIN peXUM B
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MOJIEJI CTAHOBHUTCS HEBO3MOXKHBIM IPH MPEBBILICHUH BXOMALIETO TpapuKa KIMEHTOB HaJ
MaKCHUMaJIbHOH CKOPOCTBhIO OOCIYXXKMBAHUS, B PE3ybTAaTe YEro JUIMHA OYepelrd HEOrpaHMYCHHO
pactér. BriroueHne B Mojenb OTKa3oB jenaeT e€ Oosee poOacTHOM M TeM caMbiM — Oosee
peanmuctuaHO. [Ipy HEOOXOMMOCTH YaCTOTOW OTKA30B B CHCTEME MacCOBOTO OOCTYKUBaHUS
HaMHOI'O IMpOIIE€ MAaHUITYJIUPOBATh B JMHAMHUKE [0 CPABHEHUIO C JIPYTMMH I1apaMeTpaMu.
MO)KHO, Halmpumep, IMOCTOAHHO CJICIUTHL 3a CKOPOCTBIO HpI/IGBITI/ISI KIIMCHTOB, U B CJIy4ac
JOCTHKEHUS €10 KPUTUYECKOW BEJIMYMHBI MOOYKAaTh MOTEHIIMAIBHBIX MOTPEeOUTeNeH OTIOXKUTh
MOJTy4eHUE YCIYTH Ha OoJiee MO3IHUI CPOK MyTEM OOBSBICHUH O 3a7iepKKe 00CTYKUBAHUSI.

3akJjaroueHue

Hamu nocrpoeHa KHIKOCTHas MOJENIb CHCTEMbl MacCOBOIO  OOCIIy:KMBaHMUS,
IpeCTaBIIsIomas co00i OTKPBITYIO UKINYECKYIO ouepeb. Mbl 00paTuinch K OMOIOruYecKoi
aHAJIOTUM  TpoBaiifiepa YCIyrd C  (EepMEHTOM-KaTaau3aToOpoM, COCTaBUB OallaHCOBBIE
muddepeHraIbHbIe YpaBHEHUs U1 TIOTOKOB KIIMEHTOB, TOJOOHBIE YPaBHEHUAM XHUMHYECKOM
KMHETUKH. AHAIU3 MOJEIU IMO3BOJIWI CIENATh PNl COAEPKATEIbHBIX BBHIBOJOB O CBOMCTBaxX U
IIOBEJICHUN CUCTEMBl B CTAallMOHAPHOM pPEXUME M B AWHAMHUKE, KOTOpPBIE 3aTPyIHMUTEIIBHO
IIOJIyYUTh B PaMKaX BEPOATHOCTHOM IOCTAaHOBKU. Ba)kHO MOJYEpPKHYTH, YTO MBI HCIIOJIB30BAIU
A3bIK XMMHUYECKMX peakUuil Jumib [ yJoOCTBa ONMCAaHUS IIPOLIECCOB B3aUMOJEUCTBUS
SKOHOMMYECKHX areHTOB, KOrJa IIepexoJ]] areHra u3 OJHOI0 COCTOSHUSA B JIpyroe
OCYILECTBIISICTCS Uepe3 00pa3oBaHHE U JAE3MHTErPALMI0 KOPOTKOKUBYILIETO MPOMEKYTOYHOIO
KOMILIEKCa. DTOT (GOPMAIU3M MOXKET C YCIEeXOM ObITh IPUMEHEH U [T MOJICIIUPOBAHUS APYTUX
SIBJICHHM, TJIe UMEIOT MECTO aKThI TPaHC(HOPMALIUU BXOA-BBIXO/I.
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IUKJAIK KE3EK YIITH CYHUBIKTBIK MOJIEJII
A. M¥CTa(l)I/IH1, 9. KaHTapﬁaeBaz

'CorGace yHHBepcuTeTi, Anmatsel, Kazakcran
zen-q)apa(in aTeIHAarel Kazak yITThIK yHUBEpcUTET, AnMatsl, Kazakcran
butsuril23@gmail.com, rathakka@gmail.com

Andamna. AWIBIK OUKIIIK JKanmaid KeI3MET KOPCETY JKYHECiHIH CYHBIK MOJeNi iCTEeH HIBIFyMEH
JKOHE KalTallamMa TajlalTapMEH YCHIHBUIFaH. Mojenp Kejeci alHBIMalbl: Kipic KIHEHTTEp (Tayamrap);
KBI3MET aJiFaH KJIMEHTTEp; 00C cepBepiep (KbI3MET KOpCETy apHaliapbl); oHEe 0O0C cepBepiiep YIIiH
CBI3BIKTHI eMec TudhepeHIUAIBIK TeHIACYIep KyleciniH Typi 0ap. Tocin cepBepliH (GepMEHTKE yKcac
OpEKeT eTeTiHi Typaibl uaesra HerizaenreH. CHHTYISIPIBIK aYBITKYJIap TEOPHUSCH SiCTepiHIH KoMeTiMeH
OacTarkpl Xyiie eKi caHaTThIH opOip KIMEHTTEePiHIH JUHAMHUKACHIHA apHAJIFaH €Ki TeHAeyre KenTipiiei.
JKyMmbic icTeiTiH cepBepiepAiH KBa3HCTAIMOHAPIBIK CaHBl O€Nrimi KHChIK Muxasnuc-MeHTeH
(hepMEeHTaTHBTI KHHETUKAHBIH OONybl KepceTireH. MonenbaiH (U3NKAIBIK TYPFBIIAH OMIACTBHIPBUIFAaH
KO3FAIMAWTBIH ~HYKTeCi TaOBUIABI JKOHE OHBIH ACHMITOTHUKAJIBIK TYPAKTBUIBIFBI  JIQJICIACHI.
CTalroHapIIbIK MICIIIMIe TapaMeTPIiK Talay Kypriziaai. Moaens KIUSHTTEPIIH TYCY KbLIIaMIbIFbIHA
0aliyIaHBICTBI CYPaHBICTHI OacKapy TOCUIAEPiH OOIKANIBI.

Tipek co30ep:Ke3eK, CYUBIKTBIK MOJIENb, iICTeH IIBIFY, KaiiTa Taail.

A FLUID MODEL FOR THE CYCLIC QUEUE
A. Mustafin®, A. Kantarbayeva®
'Satbayev University, Almaty, Kazakhstan

2al-Farabi Kazakh National University, Almaty, Kazakhstan
butsuril23@gmail.com, rantakka@gmail.com

Abstract. A fluid model for the open cyclical service system with abandonment and re-entry is
proposed. The model has the form of a system of nonlinear ordinary differential equations for the
following variables: incoming customers;outgoing customers;busy servers; and free servers. The key
feature of our approach is the ideathatserver acts as an enzyme transforming the condition of a
customer.Using the methods of the singular perturbation theory the original system is reduced to a couple
of equations for the respective dynamics of customers of both categories. The quasi-steady-state number
of busy servers is shown to follow the well-known Michaelis-Menten saturation curve of the enzyme
kinetics. The physically feasible fixed point of the model is found and proven to be asymptotically stable.
The parametric analysis of the steady-state solution is performed. The model predicts how the demand
could be controlled depending on the arrival rateof the customers.

Key words: queue, fluid model, abandonment, re-entry.
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DISTANCE LEARNING OF FOREIGN LANGUAGES

Abstract. Anarticle is revealsthe distance learning of foreign languages. It becomes more efficient
with the development of information technologies. The main advantage of distance learning is individual
and flexible schedule, which allows students to study foreign languages at any time. The authors of the
article offered the definition of the concept “distance education”, the conclusions about the structure of
the term. The article pays attention to the peculiarities of distance learning. On the basis of the study, the
authors proposed to allocate a lot of advantages and disadvantages of distance learning.

Key words: distance learning, information technology, advantages, disadvantages.

Nowadays the development and use of information technologies of distance learning is of
particular relevance. In recent years universities around the world have paid attention to the
possibility of using computer telecommunication technologies for distance learning. Computer
telecommunications provide effective feedback provided both in the organization of educational
material and communication with the teacher leading the course.Such distance learning has been
called “distance learning” in recent years, in contrast to the extramural learning.

English language proficiency is an advantage and promotes career advancement in the
modern world. When there is almost no time for learning language distance learning is a great
alternative.In addition this method is ideal for those who live at a considerable distance from
major cities.

Distance learning (from lat. distantia-distance) is an international term, sometimes
interpreted as “education at a distance”. Distance education in foreign languages is a form of
education in which the interaction between teachers and students is carried out at a distance. It’s
reflects all the peculiar components of the educational process, such as goals, content,
organizational forms, learning tools which are implemented by means of Internet technologies.
Constant contact is provided in the distance learning both with the teacher and with other
students, imitation of all types’ intramural learning but with specific forms [1].

The terms “distance education” and “distance learning” are often used as synonyms in the
literature.

The term “education” i1s means the learning outcome, upbringing and personal
development. This term is classified by purpose - general and special, by level-primary,
secondary, higher, by field of knowledge - humanitarian, natural science, and technical but not
by distance to the student.

The term “learning” is a purposeful, organized process of interrelated activities of the
teacher and students. These terms denote different concepts and it is preferable to use the term
“distance learning” [2].

V. |. Ovsyannikov proposes to call distance form of learning interactive or distant
education at a distance. Self-education of students is based on the unity of installation and
consulting sessions and independent work, students are provided with complete sets of
educational and methodical literature, electronic computers[8].

Distance learning of foreign languages is the process of knowledge acquisition, forming
skills and abilities with the help of specialized educational environment based on the use of

245


mailto:dinara_shuebaeva@mail.ru

Becmnuux Anmamunckozo ynusepcumema snepzemuxu u ceasu. Ned (47)2019

information and communication technologies providing the exchange of educational information
at a distance, and implement the system of support, management of the educational process [4].

In the real-time learning of a foreign language a learner has the opportunity to
communicate with any other participant without disrupting other learning processes. The
development of creative information interaction increases learning outcomes, the level of
interconnection of all components of the learning system and the integration of students '
knowledge through the integration of their learning activities.

We review English language learning. Distance learning English has a number of features
over a complete learning system.

Flexibility Mainly students do not attend regular classes in the form of lectures,
seminars. Everyone can study as much as he personally needs to master the
course, discipline and acquire the necessary knowledge on chosen specialty.

Modularity Distance learning programs are based on the modular principle. Each
individual discipline or a number of disciplines that are mastered by students,
create an overall view of a particular subject area. This allows forming a
curriculum that meets individual or group needs from set of independent
educating courses.

Parallelism Learning can be carried out by combining the main professional activity with
study, that is, “on-the-job”.
Profitability This feature implies the economic efficiency of distance learning.

The average assessment of foreign and domestic educational systems of
distance learning shows that they cost about 10-50% cheaper, mainly due to
more efficient use of existing educational space and technical means of
information technology, as well as the presentation of more unified content
of educational materials and the orientation of distance learning
technologies, a large number of students and other factors.

Teacher We are talking about a new role of the teacher when such functions as
coordination of cognitive process, correction of the taught course,
consultation, management of educational projects, etc. are assigned to it.
Interaction with students is carried out, basically, asynchronously by means
of mail or communication systems. Face-to-face contacts are also allowed
and welcomed.

Learner So that to pass distance learning learner needs exceptional self-organization,
hard work and certain start level of education.

Table 1 Features of distance learning foreign language

Distance learning programs of English are one of the means of formation and improvement
of all types of speech activity. Today an English language acquisition is occurs not only in the
studies, but also in extracurricular activities. Learning a foreign language is designed to form a
personality able and willing to participate in intercultural communication. Such a person cannot
be formed without knowledge of the socio-cultural characteristics of the country of the studied
language.

The study of language and culture in the classroom and extracurricular activities at the
same time provides not only effective achievement of practical, educational and developmental
goals, but also contains significant opportunities to challenge and further maintain the motivation
of students. The formation of motives is the creation of conditions for internal motives for
learning, awareness of them by students themselves. A special role in the formation of
motivation is played the novelty of information, the inclusion of students in search, creative
activity. In this regard, there was a need-not just to use computer technology in preparation for
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the lesson but directly to include students in active cognitive activity with the use of multimedia
in the classroom.

Today distance learning may be the only and convenient way to learn foreign languages for such
categories as:

- students living in remote areas or due to prolonged illness, unable to attend school, courses or
private lessons;

- disabled children; The practice shows teaching by distance education technology considerably
expands opportunities for disabled learners. This method allows in many cases to provide the
students acquisition the basic educational programs of general secondary education fully.

- learners are often forced to change their place of residence due to the specifics of their parents'
work (geologists, military, builders, etc.), for whom the distance learning system allows them to
study under one program and with a permanent contingent of teachers.

- several groups of people distance education is preferable compared to the traditional method of
education. These people find it difficult to attend learning sessions in a strictly defined place and
at a strictly defined time. One of them primarily includes the employees of the corporations,
working people, young mothers [3].

But along with the advantages distance learning has its disadvantages.

Particularly it is difficult to identify the student-it is not yet possible to check who passes
the exam. Therefore to compensate this lack, educational institutions practicing distance learning
include to educational program face-to-face session, for example, students pass examination in a
computer classroom. In addition the capacity of telephone lines for the organization which leads
educational and examination teleconferences is not enough and this limits the use of fully
interactive distance learning. Not all courses are suitable for distance learning. For example, you
should not expect remotely you can learn to be a specialist in the field of medicine or an airliner
pilot. Not every employer recognizes distance education, although the vast majority is not
against it. Social isolationwhen sometimes you may feel the lack of direct communication with
other students and teachers. However this psychological impersonality can be reduced by the
use of modern communication technologies, such as forums, e-mail, chat rooms, video and
Internet conferences, etc. [5].

Foreign languages teaching methods experienced its difficulties in finding the best ways to
form an effective direction in the development of forms and methods of teaching foreign
languages. At some point, with the development of progress, there was an active methodological
search, which continues today, contributing to the development of modern methodological
solutions for teaching foreign languages. We can say that the formation of a complex method has
begun, which includes the best elements of different techniques, not excluding the method of
distance learning foreign languages.

Audiovisual method allows teaching the language in a short time on limited lexical and
grammatical material typical for the sphere of everyday communication and mainly in oral form
with intensive use of visual and auditory visualization. The last methods are used as the main
means of identifying the meaning6, activation of educational material and are designed to
provide visual-auditory synthesis. The concept of the method is based on the principles of global.
As a unit of learning is considered a proposal, the perception and reproduction of this is holistic,
oral advance (the material is introduced in the form of dialogues using typical situations of
everyday communication), functionality (the selection of language material is subordinated to
the tasks of communication). The language material is represented mainly by colloquial clichés.
The approach to learning is the essence of the subject to be taught, acts as the most general
methodological basis of research in a particular field of knowledge. It’s determines the strategy
of language learning and the choice of the teaching method that implements such a strategy.
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Communicative-activity oriented approach is considered optimal theoretical basis for
building a modern system of teaching a foreign language. This approach is characterized by the
following features:

- a learner is in the center of learning as the subject of educational activity;

- a learning system assumes maximum consideration of individual psychological, age and
national characteristics of the student's personality;

- activity oriented character of learning is implies the organization of occupations as the
educational activity directed on statement and decision a specific educational task by learners;

- the object of learning should be speech activity such as listening, speaking, reading, writing;

- priority was given to the creation and maintenance of students' needs for communication and
acquisition of professionally significant and general cultural value of information;

In the method was developed a learning model including four stages of classes:

- introduction-global perception of the material, mostly intuitive;

- explanation-step-by-step study of the visual and auditory series while set to full assimilation of
explanation content and sound synthesis;

- consolidation-formation of speech automatism;

- development-formation of speech skills on the basis of acquired knowledge , skills and free
speaking on given topic of the lesson and worked communication situations.

Since it is a short-term course in addition to the communicative orientation of the learning
process, it is necessary to take into account its intensity. However when training is intensified its
effectiveness should not suffer.

The use of a computer, connected hardware and software allows us to create a combined
method includes a method of activating the other capabilities of the student (GA
Kitaygorodskaya).

These methods are mainly aimed in a short time and with a significant daily concentration of
training hours on acquisition foreign language speech. Intensive training methods rely on the
psychological reserves of the student's personality that are not used in normal learning.
Traditional training differ from intensive methods in the ways of organizing and conducting
classes: special attention is paid to various forms of pedagogical communication, socio-
psychological climate in the group, the creation of adequate educational motivation, the removal
of psychological barriers in the assimilation of language material and speech communication.
Conclusion

Thus, distance education is a very convenient, promising and affordable form of university
education. For the first higher education, this form may be preferable to traditional forms in
some cases - in the presence of spatial, temporal or financial constraints. Distance learning of
English opens up new opportunities for learning and self-learning, significantly expanding the
information space and the information sphere of education. Distance learning of English, using
the most modern forms of information exchange, system and intersystem interaction, provides
new mechanisms for the implementation of interdisciplinary, inter-scientific and socio-cultural
relations. The value of this form in obtaining a second higher education increases. A special
sphere of distance learning is acquisition additional knowledge for the purpose of self-
development or professional development. In this case, the student received the basics of the
profession from full-time training, and the level of self-discipline and self-motivation is
supported by the desire to learn new facts and obtain additional knowledge.
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JUCTAHIHUOHHOE OBYYEHUE UHOCTPAHHBIM A3bIKAM
. A. lllyebaeBa

HexommMepueckoe akimoHepHOE 00IIeCTBO «AJIMATHHCKHN YHUBEPCUTET SHEPTETUKU U CBS3H
umenu ['ymapbeka JlaykeeBay, r. Anmarsl, Kazaxcran

Annomayus. B n1aHHOUM HayyHOU CTaThe PacCMAaTPHUBACTCS JUCTAHIIMOHHOE O0yUYEHHUE CTY/ICHTOB
WHOCTpaHHBIM  si3bikaM. OHO  cTaHOBHTCS  Ooyiee  PE3yNbTAaTHBHBIM  Oyiarojapsi  pa3BUTHIO
WH(GOPMAITMOHHBIX TEXHOJOTHH. [TaBHBIM MPEUMYIIECTBOM IUCTAHIIMOHHOTO OOYYCHHSSBIISETCS
WHIWBUAYaTbHBIN U THOKUH TpaduK pabOThLKOTOPKIN MO3BOJSET 00YYAIOIMMCS H3Y4aTh HHOCTPAaHHBIE
S3BIKM B JII000O€ BpeMs.ABTOpaMHU CTaTbu JaHO OMNpEeNICHHE MOHITUS «IUCTaHIOHHOE OOydYeHuey,
CIeNaHbl BBIBOABI O CTPYKType O3TOTO TepMuHA.B craThe yhemsercs BHHMaHHE XapaKTEPHBIM
OCOOCHHOCTSIMIMCTAHIIMOHHOTO ~ OOYYeHHWs, TMpemiaraeTcsl  BBIIEIUTHHEMAIO  MPEUMYIIECTB U
HEJ0CTAaTKOB JTUCTAHIIMOHHOM (POPMBI 00yUCHHMS.

Knroueswvle cnoea: mucTaHIIMOHHOEO0YUSHHE, MTHOCTPAHHBIN SI3bIK, HH(POPMAIIMOHHEBIE TEXHOJIOTHH,
MPEUMYIIECTBA, HEJJOCTATKH.

HET TUIAEPAI KAIIBIKTAH OKBITY
. A. lllye6aeBa

«Fymapbex JloykeeB aTbIHaFbl AJIMaThl SHEPreTHKA KoHE OaillaHbIC YHUBEPCUTETI»
KOMMEPLHSUIBIK €MeC aKIMOHEPIIiK KoFaMbl, AnMmartsl K., Kazakcran

Anoamna. By FRIIBIMA Makajaga CTYACHTTEpre IIET TiIIEPiH KAIIBIKTHIKTAH OKBITY Maceieci
KapacTeipbuirad. OKBITYIBIH OYJI TYpi aKHapaTThIK-TEXHOJIOTHsIAP HET131HAEe aHaFYPJIbIM JaMbI KeJeIi.
KatbikTaH OKbITYABIH OacThl apThIKIIBUIBIFEI MKEMIII KYMBIC KecTeCi OOJBIN TaObLUIFaHIBIKTAaH, dpOip
OLTiM ayIIbl ©3 aJIbIHA MIEeT TUIIEPiH Ke3 KeIITeH YaKbITTa OKbIII, YUPEHIeH JaFIbUIAPhIH 1aMbITa aJlajbl.
Makanana aBTOpJap «KAIIBIKTaH OKBITY» YFBIMBIHBIH MarbIHACHI MEH KYPBUIBIMBIH AIIbIII KOPCETTI.
CoHbIMEH KaTap KaIlIbIKTaH OKBITYIBIH 0acThl €PEKIICIIIKTePIH ecKepill, OipiaMa apThIKIIbUIBIKTAPhl MEH
KEeMIIUTIKTepiHe Ha3ap aydapbuUlibl.

Tipex co30ep. KalILIKTaH OKBITY,IIET T, aKMapaTThIK-KOMMYHUKAIUSIIBIK TEXHOJIOTHSIIAp,
apTHIKIIBUIBIKTADP, KEMIILUTIKTEP.
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UT'POBBIE JIEMEHTbHI TENMU®UKAIIMOHHON CUCTEMBI

AnHOmauyusa. DTa CTAaThi TOCBSIIEHA BBEACHUIO OCHOBHBIX TEPMHHOB, IICHXOJOTHYECKHX
3((})EeKTOB U NMOMyNIAPHBIX HHCTPYMEHTOB TeiiMudukariu. PaccMOTpeHbl MUHHUMAJTbHBIC 3JIEMEHTBI HTPHI,
BO3MOKHOCTP KJIACCH(UKAIINU UTPOBBIX MEXAaHUK B TeMU(UKAIINN HA OCHOBE MX (PYHKIIMOHAIBFHOCTH U
HEOOXOIMMOCTH CO3JIaHHSI ITUKIIOB aKTUBHOCTH IS TIOIEP KaHNS TTIOTOKA MOTHBAITHH.

Knroueenle cnosa: reiimudukanus, IrpoBasi MEXaHUKa, UTPOBBIC ITUKJIHI.

BBeaenue

FeﬁMH(bHKaLIHH HHTCpECHA TEM, YTO HIPOBBLIC BBIYHUCICHHUA OTIHYAIOTCA OT MHOI'MX
JIpyrux WHPOPMAIMOHHBIX CHCTEM, NPUBJICKAs MOJb30BaTesIci Ha JOOPOBOJIBHON OCHOBE IS
pa3BJICYEHHUs], YAOBOJBCTBUA. EXXEIHEBHO IO BCEMY MHUPY TpaTATCSd MWUIMOHBI 4YacoOB Ha
KOMIIBIOTEPHBIE HMIPbl. B 3TOM CcMBbIC]IE HOBBIE TIOKOJICHHS BCTYMAlOT B  CBOIO
po(hecCHOHATILHYIO B 00pa30BaTEIbHYIO KHU3Hb, 0011451 BRICOKMM MacTEPCTBOM B UTpax. ITOT
MIOJIX0/1 B OCHOBHOM MHTEPECEH HOBOMY MOKOJICHHUIO, KOTOPOE COMPHUKACAETCS C KOMITBIOTEpaMHU
N KOMIIBIOTCPHBIMU HUI'paMU HPAKTHYCCKH C CaMOI'O0 UX POKIACHUA. Fef/'IMI/I(bI/IKaIII/IH 11 OTUX
Jarojield 00ecreunBacT MOTHBAIMIO, JIETKO YBHJIETh NPOOJIEMbI M KOHKYPCHIIMIO, a TaKXKe
Harpajpl 3a BBIIOJHEHHOE 3ajaHue. Pa3paboTunku WH(GOPMAIMOHHBIX CHUCTEM MOTYT OBITh
BJIOXHOBJICHBI Te€MMHUQUITMIPOBAHHBIMU TPUIOKECHUSIMH KaK TEMH, KTO «OOIIAeTCs» C HOBBIMU
IIOKOJICHUAMMU.

Urpbl UHTEpECHBI U YBJIEKATENIbHBI, TIO3TOMY BO BCEM MUPE MX BCE Hallle MCIONb3YIOT 3a
npeaenamMu  cepbl  pa3BieYeHUM, HaAIpUMmep, JUIsl TMPUBJICUEHUS KIMEHTOB, OOy4YeHUSs
COTPYIHUKOB, B yIYUIIECHUSIX MPOTPaMMHOTO obOecrieueHus. BHeIpeHne UrpoBbIX J€MEHTOB B
nporecc 00y4eHHUsT TO3BOJISIET MOTHBUPOBATH OOYYAIOIIUXCS K CAMOCTOSITENILHOMY OCBOSHHIO
MaTepuana.

HepBOCTCHCHHOC 3HAYCHUEC [JId PpPCIICHUA IMOCTABJICHHBIX HaMHM 3aJad HUMCIOT
MCCJIeTOBAHMsI, HEMIOCPEJACTBEHHO HAIPaBJICHHbBIE HA JIaHHbIC, U3BJICUCHHbIE U3 FeiMHU(pUKaINY,
KOTOpPhIE HMMEIOT IICHHOCTh M MOTYT XapaKTepU30BaThCS aBTOMATH3aIlMel, OCO3HaHWEM
CyOBbeKTa, MOBEJACHYECKUM aHAaTU30M U TMPSMBIM MPHKIAJHBIM TOTEHIMAJIOM YIpPaBICHUS
NPWIOKEHUSMHU, YIPABISEMbIMH IapaMeTpaMH, a Takxke s JajpHeimero 3¢ ¢eKTUBHOIO
UCIIONIb30BaHUsl MOTpeOuTeneM. ['eHepalMs HaHHBIX TeHMU(UKAIMA HOCUT LUKINYECKUN
xapaktep. C TOUKH 3peHus YIPaBJICHHUs CII0KEH M3-3a ero TUHAMUYecKoro xapakrepa. [lomxom k
yIpaBIEHUIO JOKEH 0XBAThIBATh 3TY CIOKHOCTb.

MarepuaJibl 1 METObI

['eiimudukarus MOXET UCITOIH30BaTh MHOYKECTBO UTPOBBIX AJIEMEHTOB C APKOU rpaduKoim
U HOBEWIIMMHU TEXHOJOTHSIMHM, HO B KOHEYHOM CYETe TO, 4YTO JejaeT TelMu(UKaIuo
3¢ (deKTUBHOH, BKIIOYAET Hallle TOHKMaHUE TOTO, YTO MPHUBIIEKAET JIIOAEH U UTO 3aCTaBISET UX
ydacTBOBaTh. MrpoBoil Au3aiiH, KOTOPBIA HE "3a/1eHCTBYET CaMble OCHOBHBIE XKEJIAHUS JIIOJE ",
He Oymer coOna3HATh ToJib3oBaTene wurpath [1]. TelimMudukamus OMKHA BBIABIATh U
IIPUMEHSATH BCE, YTO MBI 3HAEM O YEJIOBEUYECKOM IOBEACHUH, KOTOPOE 3aKIIOYAETCA B TOM, 4TO
WHAMBUABI ABW)KMMBI aMOMIMSIMH, CTAaTycOM, IpPHU3HAHHEM, BBHIOOPOM, Pa3BUTHEM HaBBIKOB,
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npUoOpEeTEeHUEM U PAAOM JIpYrux MOTHBATOpoB [2]. Takum o6pa3zom, A TOro, 4YToObl CO34aTh
JydIiee pemeHue s reiMudukanyy, Heo0XoIuMo TITy00KOe TOHUMaHUE TICHXOJIOTHH.

OCHOBHOM TpPUHIUI TeUMHPUKAIIMK — O0OECIeUCHUE IIOIYyYEHHUs ITOCTOSIHHOM,
U3MEpUMOM 0OpaTHOW CBSI3W OT TOJB30BATEINISA, 00ECIEUNBAIONICH BO3MOXKHOCTh JTWHAMHYHON
KOPPEKTUPOBKH I10JIb30BaTEIbCKOrO MOBEACHUSI U, KaK CIIEACTBUE, OBICTPOE OCBOEHHE BCEX
(YHKIMOHAIBHBIX BO3MOXHOCTEH.

Hccnenyss HECKOJIBKO UTPOBBIX TEOPUM, MBI UCXOIWIA M3 OCHOBHBIX KOHLENTYaJIbHBIX
MOJIOKEHUH, KOTOpBIE TOJIE3HO IOHSATh B OTHOIICHWM WIPOBBIX KOHCTpYKIui. HambGonee
BO)XHBIMU M3 HUX SIBJIAIOTCS TEOPHH UTPOBBIX 371eMeHTOB. Crioco6 MCMOIb30BaHUS ITUX TEOPHH
BapbUpYETCS MEXAY JIOAbMHU, HO, Yepe3 KOMOMHALIMIO MTPOBBIX AJIEMEHTOB, OHU B KOHEYHOM
cYeTe AOCTUTAIOT NIPUBJICKATEIIBHOTO U IPUATHOTO UTPOBOTO INU3aiHa.

[TpuBneKaroT BHUMaHKUE B acleKTe MPOOJIEMaTHKH HAIero uccieaoBanus paborel Hana u
Jbxelimca, Tak Kak OOBSACHAIOT YETBIPE D3JEMEHTA, KOTOPbIE SBISIOTCS MHUHHMAJIbHBIMU
3JIEMEHTaMH, KOTOPbIE ONPEAEISAIOT UTPY: LIE€Ib UTPBL, IPABUIIO, 00OpaTHAas CBSA3b, yUacTUE B UTPE
[1].

[lenb urpsl MOKeT OBITH OJJHA WJIM HECKOJIBKO ILieJiel, WIN pe3ysIbTaTOB, KOTOPbIE MOTYT
OBbITh MPUHATHI KaK KOHEYHAas! 11eIb UTPbl. IrpOKU 10JIKHBI OBITh B COCTOSIHUM BU3YaJIU3UPOBAThH
IeJTb, TAaK YTO OHU OyyT HANPaABJICHBI HA MPOTSHKEHUU BCEH UTPHI.

[TpaBuiia - 3TO MOJNOXKEHMS, BBIPAXKAIOIINE 3aKOHOMEPHOCTbD, SBJISIIOIIMECS OCHOBAaHHEM
JUIsL KAaKOM-HUOY/Ib CUCTEMBI, OTPaHUUYEHUS Ha TO, KaK pe3yJIbTaT MOXET ObIThb JOCTUTHYT. OHHU
MOTYT OBITh Ha MakKpO-U MHUKPOYPOBHSX, YTOOBI HAaNpaBlIATh HIPOKOB uepe3 IpaBHIbHOE
MOBEJICHUE JJIs1 JOCTHIKEHUSI CBOUX LIEJEH.

OOpatHasi CBSI3b MOXKET BKJIIOYaTh B ce0sl YTO-IMOO OT yKa3aHMs Ha IMPOrPecc, OTYETHI O
JOCTIDKEHUSIX M KOMMEHTapuu 00 MX croco0e JOCTHKEHUS IeNied, WIM KaKk OHH JIeNalT B
LIEJIOM.

VYyacTtue B Urpe JOJKHO OBITh JOOPOBOJIBHBIM, TOCKOJIBKY TBOPUYECTBO MOOLIPSAETCS Uepes3
camoctositennibHOCTh [1]. Kpome ToOro, m0OpOBONBHOCTE MOMKET HACTPOUTH HMX BHYTPEHHIOIO
MOTHBAIMIO, KOTOPas JEJIaeT MPOTPECCHUI0 YEPE3 UTPY NOJIE3HOM.

B reiimudukanuu WUrpoBble MEXaHMKHM Ha OCHOBE HX (DYHKIHOHAJIBHOCTH MOKHO
KJIacCU(UIIUPOBATh CIEIYIOLUIMM 00pa3oM:

- IOBEJICHUECKasA: ATO MEXaHWKa, HampaBieHHas Ha '"YellOBEYECKOE IOBEIECHUE W
4eJI0BEUYECKYIO MCUXuKy" [3].

- oOpaTHas CBA3b: OHM CHOBA MOT'YT BKJIIOUATh MHIMKATOPHI MPOrpecca WM KOMMEHTapUH
K TIOBEICHUIO, KOTOPBIE 3aTE€M CO3/1al0T LIUKIIBI OOpAaTHOM CBSA3M, KOTOpBIE BIUSIOT HA JEHCTBUS
urpoka. OOpaTHas CBf3b, INPH YCIOBUM TIPAaMOTHOTO HCIIOJIB30BAHUS CIYXKHUT MOIIHBIM
(akTOpOM MOTHBAIMU MOJIB30BATEIS.

- IPOTPECCUs: 3TU UTPOBbIE MEXAHHWKH MCIIONB3YIOTCS Kak crnocod "CTpyKTypupoBaTh U
pacTSHYTh HAKOIUIEHNE 3HAYMMBbIX HaBBIKOB" [3].

JIto6oe KONMMYEeCTBO 3TUX METO/IOB KJIACCHU(PHUKAIMU HIPOBBIX 3JIEMEHTOB MOXKET OBIThH
UCMOJNBb30BaHO  JJIs1  o0ecredeHuss  TOro,  4YTOOBl  3JIEMEHTHI,  BBIOpaHHBIE  JUIs
reiMUQUIIMPOBAHHOTO MPWJIOXKEHUS, OXBaThIBAJIM BEChb CIEKTP TIOBEIACHUS, CIIYXHWIN
IIPABWJIBHOM LI€JU U NIPEIHA3HAYAINCH ISl BCEX THIIOB IIOJIb30BATENEH.

Oco0oe 3HaueHue B CBETE€ HOBBIX 3a/ay MpuolOperaer pa3paborka 3(P(PEKTUBHBIX MyTe
OCHOBBI BCEH UTPbI - KOHTEHTA. C OAHON CTOPOHBI, OH OIIPENEISET BO3MOXKHOCTH 0JIb30BaTENEN
U omnpenensier o0beM padoT Ui CO3/1aHus MPOEKTa, C APYrod cTopoHbl. IMEHHO OH 3aTsruBaeT
Jroiel U SABJsIETCS MPUYMHOM, MoYeMy OHHM BO3BpalnaroTcs B urpy. IIpu sTom Gombiuas 4acTh
JeNCTBUI B mpollecce MOIYyYEHHUS! 3TOr0 KOHTEHTa LUKIMYECKU MOBTOPSETCS. DTU MOBTOPHI U
€CTb WIpOBble LUKIBL. WrpoBoli UK - MOCIENOBATENbHOCTH ACHCTBHM, BBINOJIHSIEMAas Ha
NPOTSKEHUH Bced Wrpbl pa3 3a pasoMm [4]. Hampumep, monydeHue 3anaHusi, BBIIOJHEHUE
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3aJjaHusl, OKUJaHKe, MOTyYeHue (QUILEK, MOTydeHUE 3aJaHusl, BBIIOJIHEHHUE 3a1aHUs, OXKHUIaHNe
U T.11. B 1000# urpe npucyTCTBYIOT HTPOBBIE IIHKITHIL.

[Ipy pOEKTUPOBAHUU DJIEMEHTOB, KOTOpPbIE OYIyT BKIIOYEHBI B T'€MMH(PUIIMPOBAHHYIO
CUCTEMY, HEOOXOIMMO YyOeAWTHCS, YTO MPHIOKEHUE CO3[AeT IUKIbl AKTUBHOCTH JIJIS
nojiepKaHusl MoToka MmotuBanuu [5]. JIro6as urpa, padboraer, 4ToObI MPUBIICYH MMOJIb30BaTEICH
U TMOJTOJIKHYTh UX K MPOTPECCy Ha MPOTSHKEHUU BCEW UTPHI C CEpUEH LUKIOB M BETBAILIUXCS
nyreid. HecMoTps Ha TO, 4TO HEKOTOphIe QYHKIIMHU B UTPaX, TAKME KaK YPOBHHU, MOTYT Ka3aThCs
JIMHEMHON CTPYKTYpBI, POIPECCUSI UTPbI HE SIBISETCS JMHENMHON. Bce UrpoBble MPUIIOKEHUS
JOJIKHBI OBITH pa3pabOTaHbl C yYETOM ATHX IUKIIOB, TOCKOJILKY OHU SIBIISIFOTCS CYThIO UTpPHI [6].

Pe3yJ'IbTaTLI U JUCKYCCUA

OcHoBHast uAes 53TUX LUKIOB 3aKJIIOYAeTCsl B TOM, 4YTO JAEUCTBHS, BBIIOJIHAEMBIE
MOJIb30BATESIMH, BBI3BIBAIOT BO3HUKHOBEHUE COOBITHHM M, KakK CIEACTBHE, 3THU COOBITHS
IIPOBOLIMPYIOT HOBOE MOBEIEHUE M10JIb30BATEIECH.

[Tomumo 1uKkia oOpaTHOM CBSI3HM, €CTh JBa PA3JIMYHBIX IUKJIA, KOTOpPbHIE TOJKHBI OBITH
BKIIIOYEHBI WM pa3paboTaHbl B TeMMU(UIIMPOBAHHON cucTeme: "IHMKIBI BOBJICUEHHS " U
"nectHuubl nporpeccun’”. L{UKIbl BOBIIEUEHUST UIUTIOCTPUPYIOT "TO, UTO JENAarOT BAllld UTPOKH,
[IOYEMY OHHM ATO JIEJAl0T, U YTO CUCTEMa JejaeT B oTBET". OH ONUCHIBAET MOCIEI0BATEIBHOCTh
COOBITHII TMOCJEe TOro, Kak Kaxaoe JeHCTBHE ObUIO BBIMOJHEHO Ha "MUKpOypoBHE"
reiMuuIMpoBaHHoil cuctembl. Ha pucynke 1 moka3aH LMK BOBJICYECHHUS U €€ OCHOBHBIC

KOMIIOHEHTHI [6].

MOTHBAIHA

nelcTeHe

obparaas

CBA3EL

Pucynoxk 1- Iluki BoBieueHus

HepCHeKTI/IBy I PCIICHUA HaHHOﬁ HpO6J’IeMBI OTKPBIBA€CT TO, YTO HHUKJI BOBJICUCHUA
HaA4YMHACTCA C TOI'O, YTO IIOJIB30BATCJIb CO344a€T MOTHBAIIMIO, U, KaK CJICIACTBUC, ITOJb30BaTC/Ib
BBITIOJIHACT IMOBEACHUC NIIN }IeﬁCTBHe. 910 JIeI\/IICTBI/Ie BBI3BIBACT PCAKIMIO CO CTOPOHBI CUCTEMEI,
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HanpuMep, HarpaxjeHue Oamnamu, OelamMu WIM MpeJocTaBiIeHHEe OOpaTHON CBA3M. OTU
OTBETHI TMOBBIIIAIOT MOTHBALIMIO TOJIL30BATElsl, KOTOpas 3aTeéM IMOATAIKMBAET €ro K HOBBIM
nerctBusaM [6]. Kak BHUIHO W3 pUCYHKA, IUKJIbl BOBJICYCHHS MOXHO MCIOJIB30BaTh ISt
OTIMCAHUS JTFOOOTO UTPOBOTO MOBEACHHS H PEAKIIUN CHCTEMBI.

BaxHBIM 1J1 UCCIEIOBAHUS SBISETCS MOJIOKEHUE O TOM, YTO IIUKJIbI BOBJICYEHUS UMEIOT
BOKHOE 3HAYCHHUE JUIsl WIPOBBIX MPUIIOKEHUM, OHM HE WIUIIOCTPUPYIOT mporpeccuto. Ecmu
UCIIOJIb30BaTh €ro B OJAMHOYKY, 0€3 BKJIIOUEHHUS UTPOBOTO MPOABMKEHHUS, 3TO OyJeT 03HAYaTh,
YTO WIPOBOM OIBIT TOYHO TAKOM K€ KAXKIbIA JIEHb B KOHEYHOM HTOIrE BBI3OBET CKYKYy. Bor
MoYeMy HaM HYXKHO IMpEACTaBJICHHE IMPOTrPecCHH, YTOOBI MATH BMECTE C HAIIMM LHUKIOM
BOBJICUCHUS; OHU Ha3bIBAIOTCS "JecTHUIEH mporpeccun” [6].

JlectHuna mporpeccuu, n300pakeHHas Ha PUCYHKE 2, OMUCBIBAET NEPEX0/l MOIb30BaTEINS C
MOMEHTA €ro MPUCOETUHEHHUS K CUCTEME JI0 KOHIIA UTPhI WIIM €T0 MOCIeAHero BKiaaa. pyrumu
CJIOBaMH, OH TMPEACTABIISIET CO00H "MaKpO-TIepCIEKTHRY Ha ITyTH UTpoKa'.

] I

./

Oopnda 4 21

o OKHIaHHE
Gopwba ! ——»
OKHAAHHE
Oopsda f :
OJKUJIAHHE YpOBHH
Al —

BBoAHBIH

Pucynok 2- JlectHuna nporpeccuun

OcHOBHasi KOHIENIHUS 3TOW JIECTHHULIBI COCTOUT B TOM, YTOOBI 1aTh 0030p TOT0, KaK OIBIT
UTPOKOB H3MEHSIETCSI NPU TOCTENEHHOM IOBBIIIEHUH CIIOKHOCTH. JIECTHHUIIBI TpOrpeccuu
IIOMOTAIOT "HaMeTHUTh" U CIPOEKTUPOBATH KPATKOCPOUHBIE (3a]1a4l U MUCCHH) U JOJITOCPOYHbIE
L[eJIU, KOTOpBIe OYIyT BO3HUKATh BO BPEMsI ITyTEIIECTBUS MOJIb30BaTeNei [6].

N3 pucyHka 2 BUAHO, YTO HavaJbHBIM IIArOM K 3TOMY IIporpeccy sBisercs "amanranus’,
KOTOpass  MpeiacTaBisseT  co0OW  MpoLecc  pacHpOCTPAaHEHUs  OCBEJOMIICHHOCTH O
reiMuUIMpPOBaHHOM MPUIIOKEHUN U MPUBIICYEHHUS MOJIb30BATENEH K €ro NCIOIb30BaHu0. [l
TOT0, YTOOBI COXPAaHUTh ITUX MOJB30BaTENEH B Hayalle, HAYaJ0 UrPbl JOHKHO OBITH MPOCTHIM,
UHPOPMATUBHBIM M JIOJDKHO HAampaBisATh MOJb30BaTeled, dYTOOBI TMOHATH OCHOBHBIE
(GyHKIIMOHAJIbHBIE BO3MOXXHOCTH NpuiokeHus. Korjga monp3oBaTenyu HaxonATCs B WUIPe H
MIOHMMAIOT, KaK OPHEHTHUPOBATHCA B IPWJIOKEHUH, TOTJA HAUYMHAIOTCA KOPOTKUE CTYIEHBKU
MIPOTPECCUH, KaXKIasi U3 KOTOPBIX YBEIMYMBAETCS B CIOKHOCTH 'C NMEPEMEHHON CKOPOCTBIO".
[Tepuon oxxugaHus, KOTOPOE BUAHO HA PUCYHKE B Hayasle Ka)kJOro IIMKJIA, BKIIOYAETCS, YTOObI
MO3BOJIUTH MOJIb30BATENSIM OTJOXHYTh [10CJI€ BHE3AMHOIO yBeJIWYeHHs TpyAHocTH. Kpome Toro,
NEPUOJ OXKHUIAHUS MTO3BOJIAET UTPOKAM UCIBITAaTh YAOBIETBOPEHUE OT BBIIIOJHEHHOTO 3a/1aHUS U
JaeT UM BpeMs, 4yTOObl NPUMEHUTh HOBbIE HaBbIKM. Bo BpeMs 3THX MNEpHOJIOB OTHbIXa
CJIOKHOCTb BO3pacTaeT MOCTENEHHO U HE3aMETHO, HO B KOHIIE 3THX NEPUOAOB OTAbIXA (T. €. B
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KOHIIE TEKYIIEro ypoBHS) BO3HUKaeT "(DMHAIBbHBIA BBI3OB", TaK)K€ M3BECTHBIM Kak "OopbOa c
6occom" B Buaeourpax. ITo cample OOJbIINE MPOOJIEMBI A KaKIOTO YPOBHS M TpeOYIOT
00JIBbIIET0 KOJUYECTBA YCHIIUN IS €T0 3aBEPLICHUS 10 CPAaBHEHUIO ¢ OOBIYHBIMU MUCCUSMH [6].
OpHako, KOrza OHHM 3aBEPIICHBI, 3TH KOHEYHBIC 33Ja4d O0ECHeuuBaIOT ropasio Ooibliee
YIOBJETBOPEHUE W MOTHUBAIMIO. DTO 3aBEpIIaeT KOHEI IIUKJIa WM YPOBHS, U B 3TOT MOMEHT
10JIb30BATENb NEPEXOIUT K CIEAYIOLIEMY PAHTy, I'/le LIMKJI HAUMHAETCS CHOBA C 00Jiee BBICOKUM
YPOBHEM CIIO’KHOCTH.

BriBoabI

Pe3ynbTarhl NpoBENEHHOr0O HaMU aHajau3a I103BOJISIIOT CHENIaTh HEKOTOPBHIE YaCTHBIE
BBIBOJIbI, IPEACTABIISIOIIME WHTEpEC AJs HAIero HCClefoBaHMs: redMudukanus He Oyner
paboTaTh, €ciiu MPOCTO AaBaTh BO3HArpaXk/JE€HUs B BUJIE OYKOB M 3HAYKOB I10JI30BATENIO, TaK
KaKk I10JIb30BaTeay OyayT ycTaBaTb M 3aCKydarOT JAOBOJBHO OblcTpo. s TOro, uToO0BI
reiMuUIMpoOBaHHOE pelIeHHe ObUI0  YCHEIIHbIM, HYXXHO TIOHATh, YTO 3acCTaBJseT
nojb3oBarened urpatb. YtoObl co3narh 3(PQeKTHBHOE NpUIOKEHHE, TIeWMUUIMPOBAHHASL
cUcTeMa JIOJDKHA aJamnTHPOBaThCS K YPOBHIO BOBJICYCHHOCTH W HabopaM HaBBIKOB
10JIb30BarTese. PaccMOTpeHHbIE TEOPUM IOMOTAOT MOHATH ITOBEACHUE YEJIOBEKA KaK JINYHOCTU
U Kak reiimepa. 910 00Jjerdaer moHUMaHHe TOTO, YTO HY)KHO BKJIIOUUTH B reMHU(UIIMPOBAaHHOE
IOpUIOKEeHHe, 4TOObl NpUBJIEYb IOJb30BaTeNe CcO BceX CTOpoH. TakuM 00pa3oM, MMEHHO
COYeTaHHE IICUXOJIOIMYECKON W WrpoBOM Teopuil 00ecreyrBaeT YCHEUIHbIH MOAX0A K
reimMudukanum.
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AHnoamna. byn wmakajgama HeTI3ri TEPMHHIEDP, IICUXOJOTHSUIBIK 9CEpiiep JKOHE TaHbIMal
reiMuukanms Kypaagapbl Typaidbl alTbuiafbl. OWBIHHBIH MUHUMAIIBl 3JCMEHTTEPl, OJap/bIH
(YHKIIMOHANIBUIBIFBIHA OAIAHBICTEI OWBIH MEXaHHUKACHIH JKIKT€Y MYMKIH/IT KOHE MOTHBAIUS aFbIHBIH
KOJIJay YIIiH OelICeHALTIK IUKIIEPiH KYPY KAKETTUIIT KapacThIpbUIaIb.

Tipex co30ep: TeiimuduKkanyisi, ONbIH MEXaHUKACHI, OUBIH LIUKJIIAPHL.

GAME ELEMENTS OF THE GAMIFICATION SYSTEM
V. P. Kulikov?, S. D. Baizhumanov!, K. R. Kusmanov?

M. Kozybayev North Kazakhstan state university, Petropavlovsk, Kazakhstan
“Pavlodar state pedagogical university, Pavlodar, Kazakhstan
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Annotation. This article is devoted to the introduction of the basic terms of psychological effects
and popular tools of gamification. The minimal elements of the game, the possibility of classifying game
mechanics in gamification on the basis of their functionality and the need to create activity cycles to
maintain the flow of motivation are considered.

Key words: gamification, game mechanics, game cycles.
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B. Il. Kyaukos, C. . baitskymanos, E. I11.YTi00a¢eB

CeBepo-Kazaxcranckuii rocynapcTBeHHbli yHUBepcuTeT nMeHu M. Ko3biOaeBa,
r. [lerponaBnoBck, Kazaxcran
b_saduakas@mail.ru, elnar87@mail.ru

MPUJIOKEHUE TEOPUHU KJIYBOB K OBYYEHHUIO C DJJEMEHTAMUA
TEMMUOUKATIUN

Annomauusn. B pabote pacCMOTPEHBI MOJAXO/IbI K MOBBIMIEHUIO 3PPEKTUBHOCTU O0YUYCHHS SI3bIKAM
nporpaMMupoBanus. [IpeanoxeH MeTo]| MPUIOKEHHUS TEOPUU KIyOOB K 00pa30oBaTEbEHOMY MpOIIECCY,
OpPraHM30BaHHOMY B UTPOBOH (opMme. McXo/s U3 TaHHBIX, TOIYYCHHBIX aHKETUPOBAHHEM OOYYaIOIIUXCS,
paccunTaH ONTUMANBHBIN pa3Mep TPYMINbI IS U3y4YarolIuX TEXHOJIOTHU MPOrPaMMHUPOBAHUS U CJICIIaH
BBIBOJT 00 3(pPEeKTHBHOCTH KOOTIEPATHBHOTO TIpoIiecca 00ydeHUs C UTPOBBIMA DIIEMEHTAMH.

Knwouesvie cnosa. relimudukanus, Teopus KIyOoB, OOydYeHHE MPOrpaMMHUPOBAHUIO,
3¢ HEKTUBHOCTD.

BBenenue

B Hactosmee Bpems 00pazoBaTeNbHBIA MpoIlecC B MPOrPaMMUPOBAHUM IPEICTaBIICH
MPOTUBOMOJIOKHBIMH MTOAXO0/IaMHU:

- Konyenyusa  penemumopcmeéa, TA€  OOyYalOUIMICA  SBISETCS  YHUKAJIbHBIM
UHAUBUAYYMOM. [IpOMCXOMUT TECHBIH KOHTAaKT pENeTUTOpa ¢ O0ydyaeMbIM, T Kaxkaoe
JIEUCTBUE TOCIEAHETO YETKO KOHTPOJMPYETCS W TMOABEPraeTcs KOPPEKTHPOBKE U €My He
TpeOyercs npubderaTh K MHOW MOMOIIH, KpOME KaK PereTuTopa.

- Konyenyusa epynnosoco ob6yuenus, korma oOydaemble SIBISIIOTCS OPraHM30BaHHOM
TPYNNON MOJI PYKOBOJICTBOM €IUHOTO W OOIIEro Ui HUX yYUTeNs. 3/1eCh B CUITy €AMHUYHOCTU
MpPEnoiaBaTesis U HEBO3MOXHOCTH YACIUTh KAXKIOMY YYAaCTHHUKY TPYIIBl BCEOOBEMITIONIEE
BHUMaHUE, O0O0y4aeMbIM TMPUXOIUTCS KOOMEPUPOBATHCA JAPYyr C JAPYroM, TEM CaMbIM
KOMITEHCHPYS HEJIOCTaTOK BHUMAHUS YUUTETIS.

MarepuaJjbl 1 METOABI

[Tpu oueBHIHON YKOHOMUYECKON MOJOIIIEKE IPYIIIOBOM KOHLIETIIIMYA KOMIIEHCALUs MEHEE
HANpPsDKEHHOTO KOHTAaKTa € IEJaroroM MOKET WATH [0 HECKOJbKHM HAaIpaBICHUSM. OTO
nobasnenue k rpymnme 20-25 oOydaeMbIX BTOpPOro, a TO M TPEThEro MEHTOpa, KOrja, Mpu
OTCYTCTBHHM HEOOXOJMMOCTH IMOCTOSIHHOTO JIMYHOTO KOHTAKTa, MOJKIYAETCS TOCTYIHBIA TS
B3aUMOJICMCTBUSL Ienaror, a HE COy4YeHUMK. Eciu HHM OJuH mejaror He JOCTYINEH, K
B3aUMOJICCTBUIO MOXET MOJAKIIYAThCS KTO-TO M3 oOydarontuxcs (mo bemns-Jlankactepckoi
cucteme, Hampumep). HakoHer, BO3MOXEH KOHTakT APYyr C JIpyrom B ¢dopme «kiyda Mo
MHTEpecaM», HallpuMep, B cllydyae HHCIUPUPOBAHHOM MearoroM padoThl B MAJIBIX IpyMHnax Wiu
npu oTpaboTKe HIei MapHOro MpOorpaMMHUpPOBaHUs (KaKk BapUaHT, KOMaHAa B CTUJIE MPaBUI
ACM onuMnuaa CTyICHTOB 110 TPOTPAMMHUPOBAHUIO).

OueBUIHO, YTO CUTyalst He oJHo3HayHas. C OIHOW CTOPOHBI, Oyaydn OOydaroIIUMCS
WHAVBUAYaJIbHBIM HaBbIKaM, UHAMBH MOXET MMeeT ciaaboe Mpe/CTaBIeHHe O IPYIHX 4JIeHax
€ro IrpyMIbl, 0COOEHHO, €CIIU B Mpoliecce 00yueHHs MPeI0CTaBIeH caMoMy cebe OONIbITYIO YacTh
BpemeHnu. C Jpyrodl CTOPOHBI, BBHJY TOrO, YTO KOHTPOJIb HaJ YCBOEGHHEM Marepuaia
MPOBOJIUTCS HE HEMPEPHIBHO, KAK B PEIIETUTOPCTBE, a 110 KOHTPOJIbHBIM TOYKaM IMPENoIaBaTeN0
3aTpyJHUTENIbHEE BOBPEMSI CKOPPEKTHUPOBAaTh HEAOYETHl M HEMpPaBUJIbHBIE IPEACTABICHUS
y4alerocsi 00 u3y4aeMoi Teme.

W3 3TOr0 MOKHO CclenaTh BBIBOJ, YTO 0OydaeMble MPOTrpaMMUPOBAHUIO B TPYIIIIE HHOTAA
(a TO W 3a4acTyr0) HAaXOHATCS B «IOJBEIICHHOM)» COCTOSIHHH, HE MMes BO3MOXXHOCTH (WJIH

256


mailto:elnar87@mail.ru

Becmnuux Anmamunckozo ynusepcumema snepzemuxu u ceasu. Ned (47)2019

JKEJIaHWs) BBIUTH W3 30HBI KoMdopTa, B JOCTATOYHOM OOBEME HHU KOOMNEpUPOBATH JPYr C
JPyroM, HU KOHTPOJIMPOBATHCS CO CTOPOHBI MpenoaaBarens. Tak Kak rpymnmnosas oopma padoTh
MPEJICTaBISIeT UACI0 YMEHbBIIEHUS KOHTAKTa MEXY YYUTEIEeM M YUYEHUKOM, CJIeI0BaTENIbHO,
OCHOBHas Mpo0yieMa 3aKII0YaeTCs B HAJUIeKAleM OOECIICYeHUH YPOBHS KOOIEPALUU MEXIY
yuanmmucs. OAHako NpocToe 00beIUHEHUE YUYEHUKOB MOXET HE MPHUBECTH K 3(PPEKTUBHOMY
pe3ysbTaTy, KOTOpbIM B HAIIeM CIy4yae BBIPAXKAaeTcs B IOJYyYEHUU NIPAKTUYECKHM LIEHHBIX
3HaHMWA. A 3HAYMUT, BCTAaeT BONPOC O pacyeTe ONTHUMAJIbLHOTO pa3Mepa TIPYIIbI, C OIHOMI
ctopoHbl. C Apyroil CTOPOHBI, CIEAYET NPEJIOKUTh, 10 BO3MOXKHOCTH, YHUBEPCAIbHYIO UJCHO
JTO0OPOBOJIBHOTO BKJIIOUEHHUS B IpyHIoBbie (OpMBI pabOThl WM XOTA Obl MOHM)KEHUS YPOBHS
MICUXOJIOTHYECKOT0 Oapbepa BKIIIOUEHHUsS B TpymmoByro padoty. [locnennuii ciaydaid, B uzeare,
IpeJroiaraeT CaMOHACTPOMKY MOAXOASIIEro (B TOM 4YHCIE U OCMBICICHHOIO C TO3ULIUN
IPUMEHSIEMON METOJMKHN) pa3Mepa rpyIIIIbI.

Eciu cmotperh Ha o00pa3oBareibHBIA MPOLECC C SKOHOMHYECKONW TOYKHU 3peHus,
CTaHOBUTCS MOHATHO, YTO TPYIMILY JIMI, H3y4aOmUX OOHIyl0 oO0NacTh 3HaHMKW 1O OOIIeH
nporpaMMe, MOXHO paccMaTpUBaTh KakK «KJIyO», HM3BECTHBIM HaMmM Mo Teopuu bblokeHeHa.
HmenHO Teopus Ki1yOOB 3aHMMAETCsi U3YYEHHUEM U BBIBEICHUEM IPAKTUUYECKUX PEKOMEHAaluil
JUISL «KJIYOHBIX» (DOpMHPOBaAHH, MO3BOJSET OTBETUTHh HA BOMPOC OO0 ONTHMAIBLHOM pa3Mepe
«kiry0a». Takum oOpa3om, JaHHas padOTa MOKA3bIBACT MPHHLUI MPUMEHEHUS SYKOHOMHYECKOM
Teopuu KIIyOOB K mporeccy oOydenus. Bormpoc ke caMOHAcCTpoiiku pa3mepa Kiyda ciemyer
OTHECTH K ujee TeiMUPHUKAIIH poIriecca 00yIeHUs POTPaMMHUPOBAHHIO.

Teopust ki1yOOB WM TeOpUs KOOMEPATUBHOTO WICHCTBA, MpeiokeHHas bbrokeHeHOM B
1965 rony, siBisieTcs CBSI3bIO MEXJY TEOPHSIMHU YHCTO OOILIECTBEHHBIX MJIM KOJUIEKTUBHBIX
JNEHCTBUI M YMCTO YaCTHBIMM WUJIM UHJIMBUYaTbHBIMU JCHCTBUSIMH.

Knaccuueckast Mmosienb Teopun KiryooB hopmynupyercs cienyronmm oopasom. Ilycts ects
HEKOTOpasi COBOKYMHOCTh HWHAMBHAYYMOB. OHHM MOTYT OpPraHM30BBIBaTh KIYOBbl C IIEJBIO
COBMECTHOTO ()MHAHCUPOBAHUSI MPOU3BOJCTBA M COBMECTHOI'O MOTpebsieHus KiyOHOro Omara.
3amadeii SBISETCS OTBET Ha CICAYIONINI BOIPOC: KAaKOHM JOJHKHA OBITh YUCIIEHHOCTH Kiy0a, U B
KakoM o0beMe OH JIOJDKEH MPEJOCTaBIsATh KIyOHOE O1aro TakuM oOpa3oM, YTOOBI MOJIE3HOCTh
€ro 4jieHOB OblIa MakCUMaJbHOU. [[Js1 pemieHust JaHHOW 3a7adil MaKCUMU3HPYIOT MOJE3HOCTh
YJICHOB KJIy0a Mpu uUMeronemMcs OI0/PKETHOM OTPaHWYEHUH, TMPH 3TOM IOJIE3HOCTh 3aBUCUT OT
oObema mnoTpeOsieHns Omnara, 4ucia 4YICHOB Kiyba M moTpeOieHus Oyiara KaXKAbIM U3
WHJUBUITYYMOB.

B u3HauvanbHOM Mojenu mpeanojiaraercs JAWHAMHUYECKOe H3MEHEHHE KakK KOJIMYecTBa
4JICHOB KJIy0a, Tak M pa3Mmepa npejpocrasisemMoro Onara. B cmyuyae ¢ MarepuanbHbIMH OilaraMu
NOCJIEZIHEE YCIOBUE SIBIISIETCS JIOTMUECKH HEO0OXOAUMbIM. B HalleMm ciyyae HY)KHO MCCIIEI0BaTh
npoiecc o0y4eHMs, TJIe OCHOBHBIM OJlarom JUis MOTpeOuTelns sBjseTcs HeKuid oOmmid Habop
3HaHui. Takum oOpa3oM, 00BEM MPENOCTaBISIEMOTO KIyOOoM Oilara, MOXXHO CUHTAaTh
(UKCUPOBaHHOM BETUUYNHON, HEM3MEHAEMOM MPH YBEJIIMUECHUH YHCIIA YWIEHOB Ki1y0a, N3MEHEHU U
OIO)KETHOTO OrpaHMYEHHs U Tak jaajnee. JlaHHOe MPEeArnooKEeHUEe CBOJAUT 3a/1ady OThICKAHUS
ONTUMAJILHOTO pa3Mepa Kiyda U3 TPeXMEPHOT0 MPOCTPAHCTBA K IBYMEPHOMY, YTO KaU€CTBEHHO
oOseryaer JaJbHEUIINI aHaJIN3 CUCTEMBI.

B 1ByXMepHOM HPOCTPAaHCTBE JOCTATOYHO IPOAHAIU3ZUPOBATh 3aBHCHUMOCTH BBITOJ
KKIOro 4jeHa Kiy0a OT 4ucia 4YjieHOB Kiy0a Npu MPOUYMX pPaBHBIX YCIOBHSX, a TaKkKe
3aBHCUMOCTh U3JIEPKEK, MPUXOIAMIMXCS Ha KaxJIoro, Mnpu (HUKCHPOBAaHHOM oObeMe
npeaocTaBiseMoro Onara. B amanTupoBaHHOW MOJEIM ONTHUMAlIBHBIM pa3mep Kiydba Oyner
OTpeNeNAThCs KaKk YpOBEHb paszMepa Kiyda, MpuU KOTOPOM pPAa3HOCTh MEXIY BBIFOJaMH U
U3JIep’)KKaMH MaKCHUMaJIbHa.

B kagectBe wuccienyemoil BbiOpaHa cucTeMa IOATOTOBKM TPYNI K OJUMIIMATHOMY
nporpammupoBanuio npu CKI'Y um. M.KosbibaeBa. CTyneHThl M IIKOJIBHUKK (0OyueHue
OecIutaTHO) MOJIyyaroT HEOOXOAMMBIE 3HAHUS 10 MaTeMaTHKe U MH(pOpMaTHKE Ui ydacTHs B
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OJIUMIIMAZAaX MO MporpaMMmupoBaHuio. B ocHoBe oOyueHus — uHAUBUAyalbHas ¢dopMma.
Koomepamusi 00y4aeMbIX TpPEANONaraeTcs TOJBKO TPH TOJATOTOBKE K COPEBHOBAHHSAM IIO
npaBwiam ACM, Korja yHUBEpCUTET «HAUTPHIBACT» COCTAB CTyAcHYeCKo KoManabl CKI'Y.

OcHoBHOe 0Oyaro, mpemocTaBiIsieMOe KIIyOOM, €CTh 3HaHUS MaTEMaTHYEeCKHX METOJIOB,
QITOPUTMOB W OO0JIaJaHUE HAaBBIKAMU MPOTPAMMHPOBAHUS U OTJIAJKH aJITOPUTMOB, IUIIOC
HEKOTOPBI JOCTaTOYHBIA YPOBEHb BIAJCHUS AHTJIMMCKAM s3bIKOM. llpenmonaraercs, 4rto
JaHHas cXeMa IMOJrOTOBKM JOJDKHA MPEJOCTaBUTh BCEM CIIYIIATEISIM OJUHAKOBBIM 00beM
3HAHWM, CIIEJOBATEIIBHO, MOXKHO CUHUTaTh OOBEM IMPEIOCTABIIEMOro Oiara KOHCTaHTHOMN
BEJIMYMHOM, YTO COOTBETCTBYET BbIIIIEC MPUBEICHHOW aJaliTUpOBaHHON MoJienu bbrokeHneHa. Tak
KaK MCXOJHBIMH JTaHHBIMH JUIsI PEIICHHs 3a/1adyu 00 ONTUMAJIBHOM pa3Mmepe Kiy0a SBISIOTCS
KpPUBbIE BBITOJ] U U3JIEPXKEK OTAENBHOrO 4WieHa Kiy0a, HaXOXKJEHHUE aJIeKBAaTHBIX MapaMeTpoB
JUTSL MOJICITH SIBJISICTCSI IEPBOCTEIIEHHBIM (DAKTOPOM.

Yuacrtue sBnsieTcss J0OPOBOJIBHBIM, T.€. OJIHUM U3 CYIIECTBEHHBIX IMOKa3aTeseii BT [T
y4aCcTHUKA KJITy0a MOXET SIBIISITHCS MOJIy9€HHUE HEKOETO YIOBOJIBCTBHS OT MpoIecca O0yueHUs U
pellleHus TPeJOCTaBICHHBIX 3anaHuid. Ha OCHOBaHMM SMIIMPUYECKOrO OIbITa EAMHUIICH
U3MEPEHHS «YJOBOJIbCTBUS» MOXHO CUMTATh BpeMsl pa30opa yKe pelIeHHBIX paHee 3ajad, TO
€CTh IPOCMOTP YK€ TOTOBOTO DEILICHUS U COMOCTaBJICHHSI €ro C MPAaBUIbHBIMU OTBETAMH,
OTBICKaHUE MJICW U MPUYUH HECTHIKOBOK PEIICHUSI ¢ HA0OpaMu TECTOB Ha CepBEpE, MPOSICHEHUE
CUTyalluu IMyTeM KoMMeHTapus. J[aHHOe Mpelnnoyio’keHHe CIeNaHO Ha OCHOBaHUHM TOTO, YTO
COOCTBEHHO CamMO MPOrPaMMHUPOBAHHE MO OJIMMITMAJHBIM IPABHIIAaM SBJSIETCS CTPECCOBOM
CUTyalluel, a JampHeHuii pa30op pe3ynbTaToB MPOXOIUT B Oojiee CIOKOWHON 0OCTaHOBKe, K
TOMY XK€ 00y4YeHHE Ha IPUMEPE yXKe CACNaHHBIX OMUO0K Tropasio dGPeKTUBHEE.

Crnepyonmm mapamMeTpoM MOJENU SBISIOTCS u3fepxku. [lo aHamoruum c BbIrOJgamu,
MOKHO HpPEIIO0JIOKUTh, YTO JAHHBIM MapaMeTp Tak e o0iaxaeT BpeMeHHoW npupojoi. Ha
OCHOBAaHUHU BBIIICH3NIOKEHHBIX TPUYUH OBLJIO TMPHUHATO pEUICHHE CUUTATh H3AEPKKAMU
WHAUBUAYaAIbHOE BpEeMs, TPOBEICHHOE 32 PelIeHneM 1 pa30opoMm 3a1ay.

Pe3yJ'II>TaTbI HIUCKYCCHUSA

Jns mosydeHMsi BXOJIHBIX JAHHBIX JUIS MOJENIN IIPOBOJMIICA ONPOC CPEeAr HEKOTOPOH
BBIOOPKH 00Yy4aeMbIX M3 pa3HbIX CTYACHYECKMX TpyHN W psAAa IKod (Kak (aKTHUECKU
cocrosiBimmmxcst cryneHtroB CKIY). B Hero BXOawim BOIPOCH, COCTaBIEHHBIE IO CXEMe,
MO3BOJISIONIEH B UTOTE U3BJIEUb CIEAYIOUTYI0 HH(POPMALIHIO:

- CkosnbKko moTpedyeTcsl BpeMEHHU Ha pelleHre 3aJaud OJIMMIIMAIHOTO MyJia MPH yCIOBHH,
4TO BBl paboTaere B rpyIie, NpuBJeKIIei s pemeHus 3a1aun N yenoBek?

- Ckonpko Tpebyercs BpeMeHU Ha pa300p 3a7ad OJUMIIUAIHOTO IyJia MPU YCIOBHUH, YTO
BbI paboTaeTe rpymnmnoii, cocrosueit u3 N uyenoBek?

B xagectBe N (1o cytu o3HauyaeT pa3mep Kiryda), B UTOT€, OBLIN MCIOJIb30BaHbI Y3JI0BBIC
touku {1; 5; 10; 15}, mockonbKy (pakTHYECKHil CIIMCOYHBIN COCTaB IPYMIbI HE MpeBbImIan 25
YyeJloBeK, a TUIIMYHAs SBKa B T€UEHUE roja kojebdanack B cpegHeM okoiio 20 yenoBek. Bepxuuit
nopor B 15 denoBek OOYCIOBJIEH pa3MepoM JOCTYITHOIO KOMITBIOTEPHOrO0 KaOHHeTa C
OJIMMITMAJHBIM CEpBEPOM. AHKETa Ipesaraiach BOBJICUEHHBIM CTYACHTaM U HIKOJIbHUKAaM (He
MEHee JECATH) €XKEeroJHO, Ha MpOTsDKeHUH psaa set, nocrynasmuM B CKI'Y nmo oxoHyaHuu
nIkoJibl. B kxauecTBe oTBeTa nmpeanaragoch yka3zaTh BpeMsl B MUHYyTaX. [loyyueHHbIe 1aHHbIE 1715
KaXJI0ro pasMmepa KJIyOOB OBLIM YCpPEIHEHBI, U Ha OCHOBAaHMM UX ObUIM HHTEPIIOJIMPOBAHBI
KpUBBIE BBITOJ] U U3/iepkeK. Pe3ynbTaTsl IpecTaBiIeHbl Ha pUCYHKE 1.
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Pucynok 1 - Onpenenenrie ONTUMAIBHOTO pa3Mepa rPYIIIbI

Ha ocHoBaHuuM nosiydyeHHOro rpaduka MOKHO cjieflaTh BbIBOJ O ciaboil adpdexruBHOCTH
KIy0a, COCTOSIIEr0 M3 OJHOTO YEeNOBEeKa, BCJIEACTBUE TOrO, YTO BHINOJa MHHHUMAIBHO
IPEBBILIACT U3ACPKKU. To ecTb oOyueHHe B MHAMBUIYAIILHOM MOpPSAKE 3aTpyAHsET Ipolecc
o0y4eHus, ciae10BaTeNNbHO, 00jiee ONTUMAJIbHBIM PELIEHUEM OYyIeT HalaKMBaHUE KOONepalui
MexIy oOydaeMblMU. Ha OCHOBaHMM JaHHBIX, MOJIYYEHHBIX B XOJ€ AHKETHPOBAHUS, MOXHO
clenaTh BBIBOJ, 4YTO HaumbOosee 3((eKTHUBHBIE pe3yabTaThl JAaeT TIpylma, cocrosmas u3 5
YEJIOBEK.

TakuMm o0pazom, Teopust KJIyOOB SIBISIETCS aIeKBaTHBIM CPEACTBOM aHaIM3a BO3MOXKHOCTH
KOOIepaluu B OOyYeHHHM OJMMIMAJHOMY HIpPOTPaMMUPOBAHUIO M B DPE3yJbTaTe MOTYyYECHbI
KOHKpETHBIE MPAKTUYECKHE PEKOMEHJAIMU 00 ONTUMalbHOM pa3Mepe rpynmnbl. [lomydeHHoe
YKMCJIO BIIOJIHE COOTBETCTBYET HMHTYUTHBHBIM IPEANOJIOKEHUSAM U Bo3MOkHOCTAIM CKI'Y,
KOTOPBIH MOJIy4aeT, TAKUM 00pa3oM, BO3MOKHOCTh YBEIUYUTh 3PPEKTUBHOCTh O0YUECHHUS.

Teopus kiIyOOB HE TaK 4acTO MCIIOJIB3YEeTCS B HCCIEAOBAHMIX, OCOOCHHO Kacaroluxcs
CHCTEM C HEMOHETapHOW IOJE3HOCThIO. Pe3ynpTaTbl  NPOBOAMMOIO  MCCIENOBAaHUS
WITIOCTPUPYIOT BaXXHOCTh U HYXKHOCTb IPUMEHEHHsI METOJI0B TEOPUU KIyOOB B MCCIIEIOBAHUU
00pa30BaTENbHBIX IPOLECCOB, II€ NOJIE3HOCTBIO SBIISIOTCS 3HAHMUSL.

BriBoabI

KoneuHo, B HEKOTOPBIX CIy4yasx MOKHO U3MEPUTh 3HAHUS B JICHE)KHOM SKBUBAJICHTE WIIN
MPOYNX KOJUYECTBEHHBIX OIICHKAX, OJJHAKO HEOOXOAMMOCTh (MJIM MPUBBIYHOCTH) STOTO 3aBUCHUT
OT KOHKpPETHOM 1enu uccieayeMoi cucrembl. B gannom cinyyae B CKI'Y craBuiiocs BO riaBy
yrila TpeIoCTaBICHUE OJWHAKOBOTO YPOBHS TOATOTOBKH ISl BCEX OOy4aeMbIX, IOITOMY
nepexoa K (UKCHUPOBAHHOMY YPOBHIO TpenocTaBieHUs Ojara oOocHoBaH. JlanpHeifmue
UccleIoBaHus ¢ OoJiee AeTaabHOM BHIOOPKOI MO (hakTOpaM BHITOABI U U3JEPIKEK MOTYT BBISIBUTh
KaKhe-TO BaXHbIe (JIATEHTHBIE HA TEKYIIMA MOMEHT) »JJIEMEHTBhI, KOTOpbhIE TOMOTYT
MPOTHO3UPOBATh ONTUMAIBHBIN/A(DPEKTUBHBIA pa3Mep TPYIIIBI He MONbKO 00yYaemvlx, HO U
00y4aruuXx.
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OnHako yXe MOJTYy4YEHHbIE PEe3yNbTaThl JAIOT OCHOBAHUS I MO3UTUBHBIX OKHUJIAHUWA OT
UCTIOJIb30BaHUS KIyOHBIX MPUHIUIIOB B HCCIICAOBAaHUH CHUCTEM C (PUKCHPOBAHHBIM YPOBHEM
MpeIoCTaBIIsIeMOro Oara.

B nacrosimiee BpeMsi uieH, anpoOMpOBaHHbBIE HPU IMOATOTOBKE YYaCTHUKOB OJIMMITHA,
MEPEHOCATCSl Ha «PYTUHHOE» OOYy4YeHHE MPOTrPpaMMHPOBAHHUIO CTYIEHTOB. B orinuyme oT

CaMOMOTHBUPOBAHHBIX «OJIMMITMaIHHUKOB), CTyACHYCCKAaA cpeaa SIBHO Tpe6yeT
JONOJHUTENIBHOM MOTHBAIlMM, HA POJIb KOTOPOW BBIABUraeTcs HUrpopukanus y4eOHOTo
nporecca.

Otuactu, unges uUrpoukanuu «cpadaTbiBaeT» B CHILy YK€ BHEIPEHHOIO B Y4eOHBIi
IIPOLECC YHUBEPCUTETAa PEUTHUHIOBOrO IIOJXOJa B CUCTEME OLICHMBAHMs, M CHUCTEMA
OOHYCOB/pelTHHTa CTajla MPUBBIYHON I YHUBEPCUTETCKOM 00pa3oBaTeIbHON CPEIbl.

EcTb psin acniekToB, YCIOXKHSAIOIKUX NPUMEHEHUE TEOPUM BbhIOKEHEHA U NPENbsBISIIOIINX
cBOeoOpa3Hble TpeOOBaHUS K «O(DOPMIICHUIO» WUIPbl M POJICH UTPOKOB: PETIaMEHTHPOBAHHBIN
rpa¢puk yuebHOro mpouecca, (HopMbl NPOBEACHHS 3aHATUS C NPUBA3KOW K ayIUTOPHH U
JUIUTETILHOCTHU 3aHATUS U JIp. OTYaCTH HUBEIMPOBATH BIMSHUE 3TUX ACIEKTOB yIAeTCs 3a CUET
IepeBojia 4acTH ydeOHOro Ipolecca «B HHTEPHET», B TPYIIIOBbIE YaThl U OJIMMIIMAIHBIC
cepBepa B BeOe. JTO JaeT OOBEKTHUBHYIO (DMKCAIMIO BCEX KOJIMUYECTBEHHBIX XapaKTEPUCTHK,
BKJIOYasi BpeMms (IO JIOraM YaTOB M CEPBEPOB), YIPOLIAET HUIPOBBIE MEXAHHUKH, JaBas
HEOoOX0aUMOEe WM pa3HooOpa3ue, HO ocialiseT KOHTPOJIb KOOMEpaluH, HaBI3bIBAEMOM
UIPOBBIMU ~ MEXaHUKaMH, B CHJIYy HEBO3MOXHOCTU  KPYIJIOCYTOYHOTO  IPUCYTCTBHUS
npenojaBarenss «oH-IaH». EcTh W HEKOHTpOIHMpyeMoe BIHSHHE BKJIaJa BCErO0 OCTAIbHOTO
yueOHOro mpolecca B yHUBEPCUTETE, TaK KaK OLEHKA I0JIE3HOCTU B paMKax aJalTHUPOBaHHOMN
TEOpUHU KIIyOOB UCXOAUT U3 0Aa30BOM OpUEHTAIMH TOJIBKO Ha BpPEMs, OTBOJAUMOE Ha O0y4YeHHE U
pa3z00phbl, KOI/la «OJIUMIIMAJAHUKI» MOIJIM 3TOT pecypc uepmnarb 1o Mepe HeooxoaumocTu. Jlis
TUIIUYHOTO Tpoliecca 0O0yYeHUs] B YHUBEPCUTETE ¢ MOTHUBALIUEH TeM )K€ PEUTUHIOM IO JAECATKY
MPEIMETOB, HM3y4aeMbIX MMapaJIeNbHO, 3TO MOXKET OKa3aThCs MPOOJIEeMON HE TONBKO s
aJanTHPOBAHHON MOJIENH KI1yOOB.
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TEAMUGHUKAIMSIIBIK DJJEMEHTTEPMEH OKBITY YIITH KJIVE TEOPUSCBHIH
KOJJAHY

B. I1. Kyauxkos, C. /1. baii:kymanos, E. IIl. OTebaen

M. Ko3si0aeB ateingarsl Contyctik Kazakcran MemiekeTTiKk yHuBepcuteTi, [lerponasn k.,
Kazakcran
b_saduakas@mail.ru, elnar87@mail.ru

AHnoamna. JXywmpicTa Oarjmapiamainiay TUIIEPIH OKBITYIBIH THIMAUITIH apTTBIpy Tociamepi
KapacThIpbUIAbl. KityOTapJplH TEOPHUSICHIH OHMBIH TYpiHAE YHBIMAACTHIPBUIFAH OiiM Oepy mpoleciHe
naiiianany oJici YChIHBUIFAH. biliM anymipuiapiaH ajaplHFaH cayallHaMa MANIMETTEpiHe CYHeHe OTBIPHII,
Oarmapiamanay TEXHOJOTHSUIAPHIH YHUPEHYIIIEp YIIH TONTHIH OHTAWIBl MOJIIEpi eCENTeNTreH JKOHE
OWBIH DJIEMEHTTEPIMEH KOOIIEPATUBTIK OKBITY MPOIECIHIH THIMAUTITT Typaibl KOPBITHIHIIBI YKaCaJIIbl.

Tipex co30ep: reiimudukanus, KIyd Teopuscsl, OaraapiamManayipl YHpeTy, THIMALTIK.

USING THE THEORY OF CLUBS TO LEARNING WITH ELEMENTS OF
GAMIFICATION

V. P. Kulikov, S. D. Baizhumanov, E. Sh.Utyubayev

M. Kozybayev North Kazakhstan state university, Petropavlovsk, Kazakhstan
b_saduakas@mail.ru, elnar87@mail.ru

Annotation. In the article approaches to improving the efficiency of teaching programming
languages is considered. A method of applying the theory of clubs to the educational process organized in
a game form is proposed. Based on the data obtained by questioning students, the optimal size of the
group for students of programming technology is calculated and a conclusion is made about the
effectiveness of the cooperative learning process with game elements.

Key words: gamification, the theory of clubs, programming training, efficiency.
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I'PHTU 00.45:06.81.23
C. X. baiianabpauaa

«FymapOexk JloykeeB aTbIHIaFrbl AJIMAThl YHEPTETHKA JKOHE OaillaHBIC YHUBEPCUTETI»
KOMMEPLHUIBIK €MeC aKLIMOHEPIIIK KoFaMbl, Anmartsl K., Kazakcran

AJIMATBI SHEPTETUKA HTHCTUTYTbI )KAHA BACTAMAJIAP KAPIIIBICbI
(XX f. 90-KpL1IAPBIHBIH OipiHIII )KAPTHICHI)

Andamna. Maxana XX raceipabiH 90-KbU1IAapbIHBIH OipiHII )KapTHICEIHAAFEl AJIMAThl SHEPreTHKA
MHCTUTYTBIHBIH TapUXbIHA apPHAJIFaH.

ABtop ADU wmpeicans! Heriziaae XX F. 90- KbUIIapbIHBIH 1-KapTHICHIHAA PECITYyOIUKAHBIH KOFAPhI
MEKTeTI )KYHeciHAe KanbITaCKaH XKaFAaliabl 3epeiereH.

Makana aBTOPBIHBIH TiKipiHIIE, KaJIIbI eJJIeTi, OHBIH 1IIiH/Ee KOFaphl O6151iM Oepy KyieciHae OpbIH
anfaH KUbIHIIBUIBIKTapFa KapaMacTaH, MHCTHTYT ©3 UMM/DKIH CakTan KaHa KoWMail, cayaTTbl, THIMAI
TYp/E JKoHE Jep Ke3iHe COJ KbUIIapAbIH TereypiHaepiHe kKayarn KalTapyra ThIPBICKaH.

ABTOp MHCTHTYT OACHIBUIBIFBI MEH Y)KBIMBIHBIH MaKCaTThl Ja XKYHeli cascaTbl )KoHEe epeH eHOeri
HOTIDKECiHAE OKY OpHBIHBIH Kbi3MeTi KCPO-HBIH TapaybIMeH eljie jKoHe dIeM/Ie KalbllTacKaH OKHUFaiap
asChIHJA OPOIIi IS ecenTeimi.

Hepektepai Tangay eTKEH FachIpablH 90-KbUimapbiHbIH OachiHa-ak ADUW-HBIH MaHBI3BI MEH
©3eKTLIIri KyHI OyriHre AediH KYH TOpTiOiHEH Tycrel TypraH >XaHa Ja KbI3BIK, KE€3eK KYTTipMec
OactaManapapIH KapIIbIChl OONFAHIBIFBIH JManenaehai. OmapabiH KaTapblHJa MEMIICKETTIK TUIAl OKBIII-
YipeHy, MEMJIEKETTIK TUIAe ic-Kara3mapbl )KYprizy, MEMJIEKETTIK TiJ1 MEH HIET TUIIH OKBITY KypCTapbl
MeH YHipMenepiH YHBIMIACTHIPBIIYBI, OKY YpHICiHE >KaHa TEXHUKAa MEH TEXHOJOTHSUIapIbl €HTi3Yy,
FBUIBIM MEH OLTiM OepyAiH MHTETPaNHUsCH, CTYACHTTEP I FHUIBIMHU KYMBICKA TapTy YKoHE BIHTAJIAHABIPY,
JKOFaphl OLTIMII 13TiNeHAIpy, WHXKEHEpiK OuliM Oepy MEH eHAIpiCTIH MHTerpanusichl Mocenenepi, T.0.
Oap.

Tipex ce30ep. AnmMaThl dHEpPreTHKa WHCTUTYTHI,TEXHHUKAIBIK JKOFaphl OLTIM Oepy, DHEpreTvka,
OimiM Oepyi i3rineHaipy, FBUIBIM, OKY YPIICI.

XX fracelpaplH 90-KbUIIapbIHBIH OachlHAAa AJIMAaThl SHEPreTUKa MHCTUTYTBHIHBIH OacTbl
ctpaterusicel KeHecrep OarbIHBIH BIIBIpaybIMEH ©Mipre KejlreH xac MemiiekeT - KaszakcTtan
PecniyOnukachIHBIH 1€MOKPATHSUIBIK KYHABUIBIKTAp KaJbINITaCKaH, OEMOITCYHUTil MeMJIeKeTTep
KaTapblHaH OPBIH aJiFaH, HApBIKTHIK SKOHOMHKAaFa HETI3JeNITeH, KYKbIK YCTEMJIIK €TKEH allbIK
TYpHaTTaFbl MEMJIEKET KYPY MIHIETTEpl CHUSKTBI HETI3T1 TYKBIPBIMIAPhIMEH YINTACHII, KOFamM/1a
63 OPHBIH KaJIBIITACThIpa aJaThlH OHETeN1 a3aMaTThl, MAMaHbl TopOueneyre Heri3aenai.

epekrepre Tangay AJmarbl DSHEpPreTMKa MHCTUTYTHl KbI3METIHIH emimizgeri XX
rachIpAblH 80-XKbUIIAapbIHBIH COHBI - 90-XKbU1IApAbIH OachlHa OPBIH ajFaH TapUXU OKHUFasap
asiChIH]Ia ©POIreH1H KepceTei.

WHCTUTYT TapuXBIHJAFbl alTynbl OKUFaHBIH Oipi - 1991/1992 oKy KbIabl QJI€yMETTIK-
TYMaHUTapJbIK OLTIM Herizepl TonTackaH kadeapanapibl OipikTipreH ['ymanuTapiblk OuTiM
Oepy dakynbTeTiHiH KYpbUTybl 00mabl. Pektop A.®D. boratbipeB OacHIbLIBIK €TKEH WHCTHTYT
YKBIMBIHBIH Oyl Oactamacel KazakcTaHHBIH >KOFapel OUTiM Oepy »KyHeciHIeri ajframikbl
TOXipuOe ei.

CoraH colikec MHCTUTYT OacCHIBUIBIFBI MEH Y)KbIMbI apThIHIIA MH)KEHEPIiK OutiM Oepyai
13rinenaipy OarnapiaamMachIH skacay/bl KojiFa anjsl. ['ymaHuTapislk Oi1iM Oepyii YilbIMAACTBIPY
MEH KeTUIipy OarbIThIHIa Oipa3 mapaiap MEH e3repicTep *ky3ere achipbuisl [ 1, 2-4]:

- 0710 - «baiinaHpIcTaFrbl SKOHOMHUKA >XKoHE 0acKapy» MaMaH[bIFbl OOWBIHIIA HHXKEHEp
MaMaHJIapbIH JaspialTeiH  «baiilaHbICTaFhl YKOHOMHKA JKOHE MEHEDKMEHT»  OITipTyIi
Kaeapacsl KYpbUIbI, MAMaH/IBIKTBIH jKaHa OKY YKOCIHAphl KacaIbIHIbI;

262



Becmnuux Anmamunckozo ynusepcumema snepzemuxu u ceasu. Ned (47)2019

- KOFaMJblK ToHAEp Kadenpanapbl ascbiHIa OipHemie Oanamanbl apHaibl KypcTap
naiiprananael. KyperapasiH OacTbl MakcaThl CTYACHTTEpl Oojamiak KocimrepiHe OarbITTam,
Ka3ipri 3aMaHHBIH ©3€KTi MacelIeNiepiH, TYPJl QJIEMIIK XKOHE OTaHJBIK FhUIBIMAAFBI TapHXH,
GUITOCOPUSIIBIK, CasCH, OJNICYMETTIK, JKOHOMHUKAIBIK MKOHE KYKBIKTBIK TYXKBIPBIMIAD MEH
LTiMIepal KaMTyFa Heri31emi;

- TyMaHUTApJIbIK [HMKJI TIOHAEpl pemiHiH Kylueline OaiaHpicThl OyFaH  JeiiH
(bakyIbTaTUBTIK KypC PETIHJE OKBITBUIBII KEJITeH «OJIEMIK KOHE OTaHBIK MOJICHUET TapUXb»
IIOH1 MIHJIETTI TIOHJIEP KaTapbIHAH OPBIH aJI/Ibl;

- MEDKCHEPJIiK  OutiMal  i3riieHAipy OarbIThl OoWbIHIIA (aKyIbTeT >KaHBIHAH OKY-
onmictemenik kKabuHeT ambuiabl. KaOMHET OChl OKY JKbUIbI MHCTUTYTTHIH QJIEYMETTIK KbI3MET
KOpCeTy PoJiH aTKapAbl. 1 Kypc CTYAEHTTEpl apachlHIa OJIApAbIH TapuX, MOJIEHUET, d1eOuer,
Ka3aK JKoHe Oacka Ja YITTapAblH KOPHEKTI TYIFaimapbl, T.0. OUTIM JEHTrelsIepiH TeKcepy
MakcaTblHJIa cayaiaHama >Kyprizuigi. KaObuner Mepsimzai Oacriace3 MaTepHaiapblH OHJETI,
CTYJISHTTEP/I j)kaHa 0aCchUTBIMIAP aKMapaTTapbIMEeH KAMTaMacChI3 €Till OTBHIPYABI KOJIFa aJlfbl.

Korappina alThUTFaHIall MHCTUTYT >KYMBICH 80-KbU1AapAblH COHbI - 90-XKbU1aapabIH
OachIHIa OPBIH AJFaH TapUXHU OKuFanap ascbiaaa epoini. Consry 6ipi 1989 sxputrsl «Tinm Typais
3aHHBIH»KAPBIK Kepyi [2]. AJFalIKel KbUIbl TOKIpUOE peTinae (axyabTaTHBTIK cabak TypiHIe
enariziiren  «Kaszak timi» kypebl, 1990/1991 oky »xputkl 216 carar KesemiHae OapIibIK
MaMaHABIKTapAbIH OKY kocnapnapbiHa enrizinai. I, I, 1II cemecTpriepae chiHAK TanChIPBLIBI,
IV cemectp eMTuxaH TarncChIpyMeH asKTalibl. MHCTUTYT OACHIBUIBIFBI OCHI JKBUIIBIH Kapaiia
albIHaa 63 ajjblHA Jepoec, anFambiHaa 6.5 OipmikTi KyparaH «Ka3zak Tini» kadenpacslH Kyp/bl.
Apteiama 0y kepcetkim 1992/1993 oky xbutbl 13 OipiiKke KeTTi.

Myparar nepextepi «Tid Typanbl 3aHAB) JKY3€re achlpy >KOJbIHAA UHCTUTYT OaCIIbUIBIFBI
MEH Y)KbIMBIHBIH ayKbIM/IbI YKYMBICTAp bl aTKAPFaHABIFbIH qaenaeiimi [1, 5-7]:

- «JIK-mpakTrkaMen» xabapIKTanFad 2 TUHro()OH KaOMHET1 allbUIJIbI;

- eKl TypmarTarbl OpbIC TIIAI CTYAGHTTEp YIIIH Ka3aK TUIHIH >XYMbIC OaFaapiamachl
nabiHaanael. bipi - Koc TUIAl Ka3ak CTyAeHTTepi ymiH «Kamracy jkoHe Ka3ak TUliH YHpeHymi
eH/I1 FaHa KOJIFa aJiFaH OpbIC YWITHIHBIH OKiIIepi YIIiH «bactayy aemn aTaiisl,

- 1992 xpulIbIH KapallachblHJa HHCTUTYTTBIH Tpo(eccop-OKbITYIIbIIap KypaMbl MeEH
KbI3METKEpJIepl YIIiH Ka3akK TUTIH >KEeIEeNJIETIN OKBITY KypcTapbl (3 ainblk Mep3iM, 72 carar)
aIIBLUIJIBI,

- 1991 xpinapiy 24 aknanbl MeH 7 HaypbI3bl apanbirbigaa Kazakcran PecryOnmkachiHBIH
MEMJICKETTIK TUTIH MEHIepyAe CTYACHTTEPJiH KbI3BIFYIIBUIBIFBIH apTTHIPy MaKCaThIHIA Ka3ak
TUTIHEH OJIMMITHAAA ©TKIZ1IAL;

- OChl KBUIBI ~HMHCTUTYTTBIH KE3€KT1  FBUIBIMU-OAICTEMENIK  KOH(EPEeHIMICHIH/IA
«TexHUKaNBIK >KOFaphl OKY OpBIHIApPbIHAA Ka3aK TUTIH OKBITY MIpoOiieManapbl» aTThl JKEKe
CEKIIUS HKYMBIC JKacCaJIbl;

- 1991 xpbuel kadenpama HMHCTUTYTTHIH OOJKETI eceOiHeH KapiKbUIaHIbIPBLIATHIH
«TexHUKaIBIK MKOFapbl OKY OPBIHIAPBIHBIH OPBIC TUIAI ayIUTOPUSACHIHIA Ka3aK TiTiH OKBITY
JKYHECIH JTMHTBO-9/1ICTEMENTIK KaMTaMCBhI3 €TY» TaKbIPBIOBIHA FRUTBIMU KYMBIC OaCTall b,

- 1990/1991 oxy >xbuTbl pecIyOJIMKaHbIH YITTHIK KaJapiapra cypaHbichl eckepimimn, 10.02
«DNEKTPIIK XKyHenep koHe xemninep» xone 23.05 «ABTOMATTaHABIPBUIFAH JJIEKTP OaliIaHBICH»
aTThI €Kl MaMaH/IBIKTa TYHFBIII Ka3aK OeJiMIep1 allbUIIb;

- HMHCTUTYT, OHBIH iIIIHJE JeKaHaTTap MeH OITipTymi Kadeapanap YKbIMBIHBIH AJIMAaThI
KaJlachl, pecnyOIMKaHbIH 0acka Ja aifMaKTapbIHIa JKYPri3reH TYPAKThI KYMBICHI HOTHIKECIHIIE
1992/1993 oKy *XbUIBI KOFapblJla aTalfaH €Ki MaMaH/bIK OOMbIHIIA OPKANCHICH 25 CTYIEHTTEH
TYPAaTBIH aJIFAIIKbl €Kl Ka3aK TOObI alllbUIbI.

Keitin 1993/1994 oky xbutbl 21.03 «TeXHONOTHSUIBIK MpoIlecTep MEH OHJIIpicTi
ABTOMATTaHBIPY» MaMaHABIFbI OOMBIHINIA TAFBI O1p Ka3aK 0OJiMI alllbUI/IbL.
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JlepexTepaiH KepCeTyiHIlIe WHCTHTYT OacIIbUIBIFBI Ka3akK OeiMIepiHIEri OKYy-TopOue
IpPOIIECiH XKiTi OaKpUIaybIHAA yCTaFraH. MHCTUTYTTHIH FhUTBIMU KeHECI MOXKITICTEepiHIe Macene
HazapaaH Thic Kanmanel. WMuactutyr mnpopektopaapel  J.K.Cynee, F.K.[loykeeB, OKy-
onmicremenik Gemim Oacmbickl O.3.Pytraiizepre mailbIHABIK OeimaepiHzmeri Kazak Oemimuaepi
CTYJICHTTEpl YIIIH KaXXET >Karjaija KOochIMIma cabakTap OTKi3y, Ka3ak TuTHAe OutiM Oepyi
KYIICUTYy MakcaTbIHaa Kadeapanap xKaHbIHAH 9JIICTEMEINIK KEHecTep KYpy, Ka3ak TUTIHAETI OKY-
OMICTEMENIK KYpalJIapblHBIH CaHbl MEH callachlH ocipy, Ka3ak TUIIHIETT KoJpkazOaiapabl
JalbIHAy YIIIH €CenTeyill TeXHUKalapblH 06y KaMTamachl3 €Ty, OChl MiHAETTEepAl Ky3ere
aceIpy MaKCaTBhIH/Ia Kap)Kbl MOCEJICCIHIH KOJIeMIH aHbIKTay, T.0. Mocesenep/i YHeMi Haszapja
yCTay TarcChIPbUIIBL.

Ocel  xpurmapsl  uHcTUTyTTa «Kazak Tum»  KadenpachlHBIH aFa  OKBITYIIBICHI
C.X.lykenOaeB Teparaiblk eTkeH «Kazak Timi» KOoFambl O€JICEH]II KYMBIC jKacajbl. ATaIMBIII
KoFaM TeK 1995 XKbpUIIbIH Ccoyip-MaMmblp aljlapblHIa Ka3akK T MEH MOJICHHETIH Hacuxarray
JKOHE TAHBITY MaKCaThIH/A aKblH, VITTBHIK OHYpaH aBTopbl T.Monnaranues, Kenec OnarbiHBIH
bateipel, ymkeim T.burennunoB, myseir mupektopsl M.Oyesos, T.KyprOaes, T.0. Oenrimi
TYJIFAJIAPMEH Ke37eCysiep YIUbIMIACTBIPIBI.

Tarpl Oip Hazap aydapaThlH >KaFrdail on OyriHae pecrnmyOIuMKaMbI3fa KOJFa aJIbIHBIM
OTBIPFaH IIET TUTIH MEHIePTeH MaMaH-KaapJap bl JaAWbIHIAY CasCaThIHBIH OYJIaH OTHI3 KbLIIal
YaKbIT OYpBIH HHCTUTYTHIMBI3/IA KOJFa anblHybl. MHCTUTYTTBIH 1991/1992 0Ky >KBUIFBI KBUIIIBIK
ecebine cyiencek, mer T I-1I kypcrapaa ¢akynsratuB Typinmge xyprizitin, III-IV xypcrapaa
MIHJIETTI IOH PETiH/AE OKBIThUIFaH. byl mieT TiniH MeHrepyAe y3Aikci3 OiTiM amyabpl KaMTaMachl3
erTi. CTYACHTTEp/IiH KEKe CYPaHBICTAPBIH KaHAFATTAHIBIPY MaKCaThIH/IA aybI3Iia COHIey, OKY,
FBUIBIMU-TEXHUKAIIBIK MOTIHAEPAl aydapy, ICKepIiK KaTbIHAC XaTTap JKOHE MATEHTTIK 13/1eCTipy
CHSIKTBI (DaKyJIbTaTHUBTEP JKYMBIC jKacar, CTYACHT €pKiH TaHJaay MYMKiHZiriHe we Oonasl. by
mapa Jia KyHi OyriHre AeiiH ©3iHiH ca0aKTaCThIFBIH KOFAITKAH JKOK.

Hepexrep 1991 xblnablH Kapaiia ailblHIa AJIMAaTbl SHEPreTUKAa WHCTUTYTBIHJA ©OTKEH
«mxenepnik OumiMm Oepy MEH OHAIPICTI MHTErpalysuiay» TaKbIPhIOBIHIAFbl BYKiTOZaKTHIK
FBUIBIMU-O/IICTEMENIK KOoH(pepeHIus Typansl wmoamiMer Oepexi [1, 8]. Mynna na keHin
aynapapiiblK skatrap a3 emec. COHbIH Oipl aTaaMbIll KOHPEPEHIUS O0aphIChIHIA KYMBIC 1CTETeH
CEeKIMs aTaysiapbl MEH COFaH COMKeC KeTepiareH Mocenesep TonTamachl. byrin anmemuik Oiim
Oepy, OHBIH IMIIHJAE pecHyOJIMKaMbI3/IbIH KOFapbl OuTlM Oepy »KyleciHaer: KyH TopTiOiHEeH
TYCHel TypraH OTKip Macemenep ochbl KOH(MEpeHIHs KYMBICBIHAA KO3Faiabl. MaceneH, OyriHri
KYHHIH ©3€KTI Macesenepl: Y3aiKci3 OumiM Oepy Toxkipubeci skoHe mpobiemanap, WHKEHEPIIK
OimiM Oepyni i3ruieHaipy, OuriM Oepy MeH OHJIPICTIH HMHTErpalisulaHybl KaFJalblHIA OKY
MPOIECIH YHBIMIACTBIPYIBIH OCBIIAH OTHI3 KbUIIAH YaKbIT OYPHIH WHCTUTYT KaOBIPFACBHIHJIA
KOTEPUITCHIH KOHE OHBIH ©3 KAIFACchlH TaybINl KeJie KAaTKAHABIFBIH MAKTaHBIIITNECH alTybIMbI3
KepeK.

Con xbinpapaarsl Kazakctan PecnyOnuKachIHBIH XallbIK MIAPYAIIbUIIBIFBl CYPAHBICTAPBIH
eckepe kene, 1993/1994 oky »XbUIbl MHCTUTYT I1LIIHEH ekl >kaHa MamauablK 07.03 «Kbury-
DHEpreTHKa KeIIeHi cajalapblHAaFbl OSKOHOMHKA KOHE YHBIMAAcTeipy» koHe 18.05
«ABTOMATTaH/IBIPBIIFAH 3JICKTPOTEXHOIOTUSIIBIK KOHIBIPFBUIAP MKOHE JKyienepy ambuias [3].

Tarpl 6ip Ha3apbIMBI3NBI ayJapraH >kalT - 1993/1994 oKy >KbUTbl MHCTUTYTTBIH OapibIK
MaMaH/JIBIKTapel OOWBIHIIA XaHAa «MeHEeHKMEHT Heri3/epl» ToHIHIH eHTi3uryl O6onmel. Erep
1990-xkbpnapasiH - OachblHIAFBl HMHCTUTYTTA KOJFa albIHFAH WHXEHEpHiK OuriM  Oepymi
I3TUICHIIPY CTPAaTEeTUSCHIH €CKEepCeK, OYJI TOHHIH OKY TNpOIECIHEe EHTI3UTyl J€ WHCTUTYT
OacCHIBUTBIFBIHBIH KOPETEH CasiCaThIHBIH JI9JIeNi €KeHIIT aHbIK. HapbIKTHIK KaThIHAC YKaFIalbIH A
Ke3-KeJNTeH MaMaH KociOM TEeOpHsIIBIK OLTIMIMEH Karap, KaKeT jKarjaija IienriM KaOpuimay,
YUBIMIACTBIPY, AHAIUTUKANBIK IIe0epiiK, >Xocmapiay, ICKepiiK S3THKa Herizzepi, eHOek
JKayarKepIIUliri, eHAIpicTi 6acKapy CHSKThI KociOU JaFapliIapIibl MEHIepyl THIC.
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batbic enpepiHme anFamKkbl FRUIBIMA €HOEKTEp MeH OuriM Herizmepi XX FachIpablH
OachiHIa-aK KosFa anbiHFaH emi [4]. Ockl MEHEKMEHT Herizaepi OoibiHIIa OiiM OepyaiH
OapiblK MaMaHABIKTap/ia €Hr131U1yl HHCTUTYT CTPATETUsCHIHBIH 3aMaH aFbIMbl MEH TaJlalTapblHa
UKEeMJIeNyiHIH Tarbl Oipi KepiHici gem TtyciHemi3. OCBI KbUIAApbl WHCTUTYT JOICHTTEP1
S.A.TerpoeB, b.K.Mepranues, JI.M.CmerannukoBa, accucteHT W.b.Ilepmmna palibingaran
OipHele apHaiibl KypcTap eHriziai [5].

1993/1994 oxy blnbl «PamnoTeXHUKA XKoHE OailIaHbIC» (PaKyIbTETI OKbUIATHIH OHACPIIH
camachlH KOTEepY JKOHE CTYACHTTEPAIH OTKEH JOPICTI MEHIepy JACHIeHiH aHBIKTay MaKCaThIHIA dp
cabak angpiHIa «0ec MUHYTTBIK» Oakblaay >XYMBICBIH JKYprizyal Kosra aniasl. OHBIH TecT,
3epTXaHaJIbIK TAIICBIPMa, ICKEepIIIK OMBIH, T.0. TYpJepl JaWbIHIAIIIBL.

1990-xpmmapabiH OachlHIAA OpBIH aJIFaH TAapUXW OKHFajJap MEH J>KOFapbl OlTimMl
I3TUICHIIIPY casicaThlHA COMKEC QJIEYMETTIK-TYMaHUTAPJbIK MOHAEp KadenpaiapsiHaa na Oipas
skymbictap atkapbuiasl [6; 10, 14].0cer xbutbl «Kaszakcran PecrmyOmukacel Tapuxb» MOHIHIH
Keiemi OyYpbIHFBI 36 caraTThlH OpHbIHA 81 caraTka JeWiH ©cil, COFaH COWKEC KYMBIC
Oarnmapiamachl KalTa skacanzbl. «Kaszipri onmemzeri MojeHueT mnpobieManapbl» (JaiibIHIaFaH:
ara okbITymbl XK. K. VTemen) sxoHe «XanblKapalblK KaTbIHACTAP TApUXb» (HaiibIHIaFaH: TOIEHT
A.A.PoCIsIKOB) CHSIKTBI COJI K€3€H TalanTapblHa jkKayan OepeTiH KbI3BIKThI apHaibl KypcTap
enrizimi. @wirocodus kadeapaceiHIa «ITHKA HeETi3Aepi», «MOICHHET KOHE OPKECHUETY,
«KoraM. Anam. Texnuka», «Oprta A3us xoHe KazakcTaH XalbIKTapbIHBIH ¥JIbl OHIIBUIIAPHI»
CHUSIKTHI OayamMalibl apHaibl KypcTapiaH JOPICTEP OKBUIIBL.

1990-xkpunapasiH  OachlHOAa HMHCTUTYT TapUXbIHAA OpBIH alifaH, WICIIIMIH TallarFaH
npobsieManap na a3z 6osrad koK. On nmpobiaemManap/Ibl NSy KOJAAPBIH HHCTUTYT OACIIBUIBIFBI
Kazakcran Pecmybnmkacel bimiM Oepy MHHHCTpIIriHE OTIHIII TYPIHAE KETKI3iM T€ OTBHIPABL.
OnapaplH KaTapblHa MBIHA/Ial OacThl Macerenep oap ei:

- 3amMaH  TajaOblHA  cail  MHCTUTYTTBIH  MaTepPHAIIbIK-TEXHUKAIBIK
MOJIepHHU3aIUsIIAY KaKEeTTUIIr;

- camayibl TEeXHUKAJBIK O11iM Oepyze alleMIiK KaybIMIACTHIKIICH UHTETpalusIFa TyCy YIIiH
TEXHHUKAJBIK KOFapbl OKY OpPBIHAPbIH/Ia MaMaHIap bl JalbIHAAyAbIH Ko AeHreli hopmackiHa
KOIITy MOCEJIECIH IIeNTy;

- TeMeHIl eHOEKaKbl KeJIeMiHIH MNpogeccop-OKbITYIIBUIAD KYPaMbIHBIH, OHBIH iIIIHJE
YKOFapbl OUTIKTI KaJIpJiap/blH )KYMBICTAH KETYyIHE ajblll Kemyl, T.0.

Jlepektep con KbIIAAphl pecnyOiHKa KOFapbl OKY OpPBIHAAPBIHJA KalMail OpbIH ajFaH

maceneHiH O0ipi [IOK-HBIH TypakTamMaybIHBIH MHCTHTYTTA Ja OPbIH aJFaH/BIFbIH Kepcerei [6;
5,10,14,17]:

0Oa3acheIH

1-xecre.
IIpodeccop-okpITyIbLIAP KypaMbl TypaJibl MajdiMeT (1992-1995 x:k.)
NoNe ITOK typasnsl Momimer 01.10.1992 | 01.10.1993 | 01.10.1994 | 01.10.1995
1. Kanmer [TOK canbr 314 275 252 265
2. FruteiM JIOKTOPHI, 10 7 11 8
npodeccop
3. FeIIBIM KaHAMIATEI, JOIIEHT 164 145 134 127

Kecre mamimerrepinen 1992 xpinabiH | kapamacsl MeH 1995 xbpuiapiH 1 Kapaiachel
apajbIFbIHIAFBI OlpiiamMa albIpMaIlIbUIBIKTEI aHFapy KubiH emec. XKanmsl [IOK-b1 314-Ten 265-
ke, srHu 16%-ra azaiiran. OHBIH IMIHAE FHUIBIM KaHAWAATTAPBIHBIH caHbl 164-Ten 127-re
Hemece 23-ra %-Fa JeliiH KeMIreH.

ATanMbIll SKbUIIAPbl MHCTUTYTTHIH JKaJllbl KbI3METKEPJIEPIHIH CaHbl J1a KEMYy YCTIHJIE
6ompl. 1992 xputel onmapabiH caHbl 799-1b1 Kypaca, 1993 xbuibl 660-ka, arau 18%-ra neifin
azaiiraH.
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1994 xpuinbIH JKa3bIHAAa AJMAThl SHEPIETHKAa WHCTUTYTBHIHBIH PEKTOPHI OOJBINT TEXHUKA
FBUTBIMIAPBIHBIH  TOKTOPBI, Tpodeccop TpodumoB ['epman ['eHHaABEBUY TaFaibIHIANIBL.
ITpodeccop I'.I"."TpoumoBTEIH HHCTUTYT OacmbLIBIFBIHA Kemyl KeHecTep Omarsl blabIparaHHaH
KEWIHr1 pecrnyOirKa SKOHOMHUKACHIHBIH KYJIIBIPAYBIMEH, COFAaH COMKEC J>KOFaphl MEKTell,
FBUIBIM/IBI KAPKBUIAHIBIPYABIH KYPT TOMEHJIETEH aybIp Ke3eHIMEH TYCIa-TYC KeJi.

Con KbpUIABIH jKa3blHIAa MHCTUTYT OACIIBUIBIFBIHBIH KONMTEH Oepi KO3Fam Kelle >KaTKaH
TEXHHUKAJIBIK KOFapbl OKYy OPBIHAAPBIHIA HH)KEHEP MaMaHJap/bl JalblHIAybIH KON JIeHIel
(dbopMacelH €Hri3y Typaibl Mocene oH menrimid Tantel. Con ceGenTi OakamaBp MaMaHIapblH
JMaiibIHaay bl JKY3€re achlpy YIIIH MHCTUTYTTHIH KYpBUIBIMBbIHAA OipliaMa e3repicTep OpbIH
auIbIM, OipKaTap >KYMBICTAp aTKAPBUIJIBL.

HuctutyT xadeapanapbl 3JEKTP SHEPreTUKACHL, )KbUTY SHEPT€TUKACHI, PAAHOIIEKTPOHHKA
JKOHE KOMMYHHKAIUSl OarbITTaphl OOWBIHIIA OakajaBpiap AalbIHAAYABIH JKYMBIC OKY
YKocTiapJiapbl MEH ITOH OaraapiamMaiapbiH kacan OCKITTI.

MyHbBIH CBIPTBIHAA «PaHO’IEKTPOHUKA JKOHE TEIEKOMMYHHKAIIUSI» OarbIThl OOWBIHIIA
OakanaBpiap JaiblHIAy YIIiH OITipTymn kadeapanap TUNTIK kKOHE KYMBIC OKY >KOCHapiapbiH
JANBIHIAY BT ATKTATBL.

Coiprraii okpiTy 6emiminge 10.04 «Onekrpmen xabasikTay» xoHe 10.05 « Kby smekTp
CTaHIMUIAPBD» MaMaHIBIKTapbl OOMBIHIIA JKEACIICTUITCH MAUBIHIBIKTBI )KY3€Te achlpy YIIiH
JKaHa >KYMBIC OKY OCIapJiaphbl )KacaJbIHbIN OSKITUIII.

Pecrrybnukanarel SHEpreTUKa CallaChIHBIH CYPaHBICTAphI eckepiim, 1994/1995 oKy >KbuUTbI
OiTiprymi  «MmxkeHepnik  kbpiTy  ¢u3ukacel»  Kadenpacel kanbiHaH  10.08 <« Kbty
TEXHOJIOTHSUIAphl  3HEPreTUKAachl» MaMaHAbIFbIHBIH  oOpHbiHA  10.06  «Kbuty  smextp
CTaHIMSUIAPBIHJAFB] Cy JKOHE OTHIH TEXHOJIOTHSUIAPbD» aTThl KaHA MaMaHBIK allbUIbII, OCHI
JKBUTBI aFarike! 23 cryneHT [ kypceka kaObuiaansr [7; 9-11].

Oky mporeciH KapKbIHIBI Ja THIMAI KYpri3ymaiH Oip ¢opmacel — Oinim Oepy ypaiciH
KOMIIBIOTEPIICHIIPY MEH TEXHUKAJBIK Kypan-KaOIbIKTap/bl KEHIHEH MaliganaHy MYMKIHJIr.
MiHe ocbl OaFpITTa aTaJIMBIII OKY JKBUTBI OipKaTap >KyMBICTap aTKAPBLIIHL.

Wuctutyr kadenpanapsina oky mpouecinie naiimanany ymian ATK-1 teneBu3usiibiK
kemeni  meH  «lltyamorexHuk», — crmaWarap, — IUtakarrap, — GuiIbMaep, — CTEHATEP,
BUZ€OMarHUTOoQOHIap MeH MarHutooHaap mnainananyra Oepunni. bipueme xkadenpanap
ecenTey TEeXHUKAachl KypajjapblMeH XaOJbpIKTaynael. bitTipTymi kadeapanap KypCTHIK >KOHE
TUIUIOMABIK >KoOamapael xka3zy OapeickiHIa — maiganaHaTelH  MukpoOEM-nbel  KonmaHyra
apHAJFaH OJICTMEINIIK HYCKAYJIBIKTap JalbIHAAN IIbiFapael, «PagnoaBTOMaTHKay KypChl
OOWMBIHINIA KEIIEeHAl 3epTXaHAIbIK KYMBICTApAbl OpBIHIAyFa apHajJFaH »aHa oJliCTeME MeEH
KaslITU-HbIH onicTeMeniKk eHIMIEpl HeriziHnae AaibiHAanFaH «KOHCTPYKTOp - paaucT» nen
aTallaThIH ICKePJIIK OMBIH OKY MPOIECIHE SHT131IIi.

1994 xplbl KOMIBIOTEPIIK CHIHBINTAP caHbl 14-Ti Kypajabl. OChl KbUIBI MHCTHUTYTTaFbI
OEM canbl 258-n1eH 1995 xbuibl 355-ke Aeifid ocTi.

Hereamen, CU typianaeri otanasik DEM 06a3acbinga kaOAbIKTaFaH TUCIIJICH CHIHBIOBI
KOMIIBIOTEPIIIK TEXHUKA JICHIeHiHIH 3aMaHayu cypaHbICTapbIHA JKayarn Oepe ainMabl.

1993 xbutel Kazakcran PecnyOnukacel binim 6epy munuctpuiriaig Ne 379 (10.09.93 x.)
ByiipeirpiHa colikec JHEpreTuka, paguoTeXHHUKA JXKoHEe OaillaHbic MaMaHABIKTaphl OOMBIHIIA
AnMaTBl JHEpPreTHKa HWHCTUTYTHI JKaHbIHaH Ka3zakcTaH >KOFaphl OKY OpPBIHIAPBIHBIH OKY-
omicremenik OipnecriktepiniH (OOb) Keneci kypwuiapl. 1993 xeuiabiH 28-29 KaHTapsl
apanblfplHIa  oTkeH anramkel Kenec wmoxinmicinge OOb-nig wymenepi  (Teparacer -
A.®.boratsipeB, Tepara opsinOacapsl - I.0K.JloykeeB) Oekitineni. byn Kenecrtin arammpiim
cayiajap OOMbIHILIA MH)XEHEP MaMaHIapbIH JaspiiayAarbl pejii MEH MaHbI3bl 30p OO IbI.

Kenec [Ipe3suanympiabiy 1993 KpUIbIH 27 MaMBIPbIHAA OTKEH KEHEHUTIITeH MOXKITICIHAS
MaMaH/IBIKTap, JUIUIOMIBI HHXKEHEepIiep, OakaiaBpiap MEH MarucTpiep AaibIHAaYIABIH THITIK
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OKY JKOCIapJjapblHbIH KYPBUIBIMBI JKOHE OUIIKTUIK CHIIATTaMachl Typajbl Moceenep
TaTKbUIAH/IBI.

ApThIHIIa OCBHI KBUIABIH 28-29 Mambipel KyHIepi eTkeH OOb KeneciniH ekiHII
[Tnenymbiana OOB-TiH Ky3bIpblHA KipeTiH MaMaHIBIKTap OOMBIHIIA THUITIK OKY >KOCIHapiaphbl
MEH JUIUIOMJIbI WH)KCHEPJIEpIiH, OakajaBpjap MEH MarucTpiIepAiH OUTKTLIIK MiHe3aeMect
TanKpUIaHbI OekiTinai; OOb MaMaHIBIKTaphl OOMBIHIIA KOFAphl OKY OpPBIHAAPHI mpodeccop-
OKBITYIIBUIAP  KYPAMBIHBIH  OUTIKTUIITIH  apTTBIpyFa  KaTBICTBI ~ AJIMAaThl  DHEPreTHKa
MHCTUTYTBIHBIH TY)KbIphIMJaMachl KapacTeipbuibin Oekitini; Kasakcran Pecmyonukacsl EnOek
MUHUCTPAITiHIH Kaparanapiarsl HHKEHEp MaMaHIapAbl Kaita malbiHaay OpTaibIFbIHBIH OKY
KOCHapbl TaJKbUIAHIBI; KEIIKI JKoHE ChIpTTail Oemimaepae Oinim Oepy dopmacel OoiibHIIA
FeUTbIMU-oicTeMenmiKk keHec (FOK) jkoHe OapiblKk MaMaHIBIK TypJjiepi OoWbIHINA Ka3ak
OemiMaepiH omicTEMEeNiK JKaFblHAaH KaMTaMachl3 €Ty JKOHE JaMBITy MaKCaThIHIAa ©3 ajJblHa
nepobec reuTBIMU-omicTeMennik kKeHece (FOK) kypeuinb;; OOb KeHeciHiH KypamblHa MbIHA €Ki
MaMaHABIKTEL 19.07 «AKOapaTThIK-oNIIeyilml TeXHuKa» xkoHe 21.04 «OnekTp sHepreTHka
JKYHeNepiH aBTOMATThI 0acKapy» €HIri3y Typasibl Mocelle KapacThIPbUI/IBI.

1994 xpinneie 21-22 coyipi apansireiana OOb Keneci Teparaceinbie opsiHOacapsl, ADU
oky-omicremenik mpopektopsl F.0K.Jloykees KP binim Oepy MuHUCTpIiri yibIMAACTHIpFaH
Kazakcran »Xorapel OKY OpBIHIAPBIHBIH OKY OHE OKY-9[ICTEMENIK MPOPEKTOPIaphIHBIH
CEMHUHAp KYMbIChIHA KaTblHacanapl. CemuHapaa pecmyOnuka TeXHUKAIbIK JKOO-HBIH Kell
JeHreini skyiecine otyi, myHaarel OOB-nmiH MiHAETTEpl Typajabsl Moceneiep TalKbLIaHBbIII,
MUHHCTPJIIKKE OipHeIe YChIHBICTap Oepisie/i.

Apteiama 12-13 mambipna etkeH OObB  KaHBIHAH KYpBUIFAH FBUIBIMH-JICTEMEITIK
KEHECTIH KE3€eKT1 MOXKITICIHAE AJMEeKTP dHEPreTHKACHI, JKbUTY SHEPTeTUKACHI, PAJAHOIIEKTPOHUKA
YKOHE TEJIEKOMMYHUKAIHS, acliall )Kacay CUSKTBI TOPT OarbIT OOWbIHIIA OaKaIaBp JaibIHAAY IbIH
TUNTIK OKy Oarmapiamanapbl MEH OUTIKTIK MiHE3JeMeci TalKbulanbill, bimiMm  Oepy
MUHHCTPJIITIHAE OSKIiTLIe /],

Keitiinnen OOb-1 pecryOiaMKaHbIH KOFaphl TEXHUKAIBIK OuTiM Oepy OarbITTapsl MEH
MaMaH/IBIKTaphl OOWBIHINA 15 FBUIBIMHU-9JICTEMENIIK KEHECIH OCKiTTi. O3 MaKIicTepiHe
JTUTITIOMIBl  MH)KCHEpJIEp JalbIHAAyAbIH MEMJIEKETTIK OuliM Oepy CTaHmapTTapbl MEH OKY
KocnapiapblH OEKITIIl OTBIPABI.

1994 xbinabiy 29 coyipinae KP binim 6epy MUHUCTPIITIHIH KOJUIETUSJIBIK LIEMIIMIMEH
Anmatbl OaillaHbIC 2JIEKTP TEXHUKYMbI AJMAaThl OailflaHbIC KOJUIEKi OOJBIN KailTa KypbUIBL.
Con KBUIIBIH MaMblp aibIHIa KOJUIC/DK TYJICKTEpiH AJIMAThl JSHEPreTHKA HHCTUTYTHIHBIH
CBIPTTAll OKBITY OeiiMiHAe 4 >XKbUl Mep3iMJe Y3AIKCi3 HalblHAayAblH  OIpIKKEH >KOCHaphbl
OeKITIIIal.

byrin enimizaig JXXOO-ma cTymeHTTep i FBUIBIMH KYMBICKA TapTy, FHUIBIMHU KYMBICKA
JereH KaOuneTi Oap TalaHTTHI KacTaplbl IpIKTEY, OJIapAbl FHUIBIMU 3€PTTEY JKYMBICTApbIHA
JMaiiblHaay MaMaH JaspiayblH aXKplpamac Oesirine aHambIlm OThIp. TinTi pecrmyOIuKaMbI3IbIH
JKEKEJIereH JKOFapbl OKY OpBIHIAPHI CTYIACHTTEPi FBUIBIMH KoOajlapra TapTyda KapiKbLIai
BIHTAJIAH/BIPY CBHIANBIKTAPBIH KacayAbl »>KONFa KOWFaH. bip TaHKamapiubiFbl, MyHAal
BIHTAJIAH/IBIPY CBHIAJIBIKAKbUIAPbl AJIMAaThl SHEPreTHKa WHCTUTYThIHIA coHay 1994 »xpuibl-ax
6acranran exeH. MHCTUTYTTHIH 1993/1994 oKy >XbUTFBl €ce0iHe CYHeHCEK, IeKTPOTEXHUKAHBIH
TEOPUSJIBIK HEri3aepi, (u3MKa, >KOFapbl MaTeMaTHKa, Ka3ak Tull, ChI30a TeOMEeTpHsIChl JKOHE
WHXKeHepmiK rpaduka kadempamapbl 1-2 Kypc CTyAeHTTepi apachblHAa OJUMIIHaaaiap,
CTYIEHTTEpAIH OKYy-3epTTey KOHKYpPCHIH OTKi3reH. MHcTuUTyT OolibIHIIAa Oyl oluMMIuaganapra
233 CTyHneHT KaThIHACKHIN, 35 CTYIEHT cChlinbIKakbl anrad. OHbH imiage 21 crygent 70 - 200
TEHIe apalIbIFbIH/A aKIIalai ChIMIbIKaKbIFa ue 0Oonran [6; 3-4].

1990-xkpmapablH OpTachblHA TaMaH MEMJICKETTIK KapKbUIAHJBIPYABIH IICKTEYJILIIT1
cebenti [IOK-HbIH, Oacka na OKy-TopOue HpoLeciHAEr! KbI3METKepJep/iH >KYMBICTaH KeTyl
OeneH amblll, MHCTUTYTTHIH MaTepHANIbIK-TEXHUKAIBIK 0a3achlH CakTam KaHa KoilMail OHBI
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OlpKaJIbINTa YCTay KUBIHFA COKTBL. 1994 3KbUIbI MHCTUTYT OacIIbUIBIFBI KaHA OKY >KbUIBIHBIH
KapCcaHbIHa MHCTUTYTTHIH 63 KapKbIChl €CEOIHCH JKBUIBITY JKYHECIH JKOHACYJCH OTKi3iI, 0ipa3
sknhazfapapl KaHAPTHIN, WHCTUTYT FUMAapaTTapbhlH Oipiiama peTke Kenrtipeai. MHCTUTYTTHIH
0apibIK KbI3METKEpJIepiHe MAaTCPUAIBIK KOMEK KOPCETIIE/II.

JlereHMeH, WMHCTUTYT YIIIH IISNIIMIH Tammaid Keje j»aTKaH O0acThl €Ki Mocele KYH
TopribineH Tycneni. Onapabiy 6ipi, AJIMaThl SHEpPreTUKa WHCTUTYTHIH Ka3ak »HepreTrka skoHe
TEeJICKOMMYHUKAIMS AKageMHUsChl MopTeOeciHIe KaWTa Kypy Oosca, eKiHIICI, WHCTHTYT
JKaHbIHAH dCKepH Kadeapa arry Maceseci ei.

Con KpU1gapbl KOFapbl OKY OpBIHIAPHl KYHECIHIE OpbIH allfaH KUBIHIIBUIBIKTAp MEH
KENEHCI3IIKTepre KapaMacTaH HMHCTUTYT OaCIIBUIBIFBI MEH YIKBIMBI OKY OPHBIHBIH JKYMBIC
OarpIThl MEH KapKbIHBIH Oip COTKE J¢ OoceHJAETKEH >KOK. KepiciHine, MHXEHEp MaMaHAapbIH
JasipiIayibIH Kell AeHT eIl JKylieciHe, OHbIH imiHae OakanaBp JeHreil )KYMBICHIHBIH OacTaybIHa
opail OKy IIpOLECiHAe OpacaH 30p KYMBICTAp KYTiM TYPJIbI.

Byran peitin 1994 sxpuiaeiy 1 keipkyideringe 20.05 «OHEPKOCINTIK ANEKTPOHUKA
MaMaH/IbIFbIHIA Ka3aK OesiMi ambuiran efi. Erai onbiH KatapeiH ADU Feuteimu Kenecinig 1995
KBUIIBIH 26 coyipinnmeri Kaympicel Herizinnme amburan 22.01 «OKputy a5eKTp cTaHIUsIIapbD)
MaMaH/IbIFbl TOJNBIKTBIpABL. CeuTin Kazak Oemimaepi 6ap MaMaHIBIKTap CaHbl OECKe, OHJAFbI
CTYIEHTTEp CaHbl 327-T¢ KEeTTi.

Pecny0mrka xalbIK IapyalibUIbIFBIHBIH SHEPTeTUKA, OallIaHbIC )KOHE TeTIEKOMMYHUKAIIHS
CUSIKTBI MaHBI3JIbI CaJlAIAPBIHBIH CYpaHbICTapbl eckepimim, 1995/1996 oKy XbIIbI MHCTUTYTTA
)kaHa eki okaHa wmamaHablK 38.02 «KemapHanel asekTp OainaHeick» koHe 21.03
«['uaposHEepreTHKay ambUIIbL.

1994/1995 oKy >KbLIbI HMHCTHTYT >KOFapblla aWThUIFAaHIAl MaMaH JaspliaylblH Kell
JEHT eIl JKyHeciHe colikec kaHa OKY jkocmapiapbiHa oTTi. OKy ypaici opkaiceicel 17 anTamaH
TypaTelH 8 ceMecTpre xanractbl. CTyAEHTTEpIiH anTajblK >KykTemeci 54 caraT, opTaiia
MIHJICTTI ayJAUTOPHUSIBIK KYKTeMecl 28,5 cararTsl Kypazabl. KpICKbI IeMallbic Mep3iMi €Ki arTa,
JKa3Fpl JIEMAIBIC YaKBITBI ceri3 anTamaH Typabl. OKy skocmapeiHga 450 caraT ockepu
JMaMbIHABIKTaH oTyre Gemini [7; 16-17].

Mawman nasipiiayibIH Kell JIeHIreil xyleci eMTuxaH KaObuigay YpAICiHIE /1€ e3TepicTepl
Tanan erTi. MHCTUTYTTa KOKTEMI1 eMTUXaH CecCHUsChl OaphIChIHA aybI3llia eMTHXaH KaObuiaay
KyiHeci Oipkona TOKTaThULAbl. EMTuxannmap jkazOama HeMmece TeCT TYPIHJAE TalChIpbLUIATBhIH
OOJIIBL.

binim Oepynin OakanaBp Gargapiiamachl CTYASHTTEPAIH ©31HIK )KYMBICTapbIHBIH KOJIEMIH
apTTHIPHIM, O Kanmbl oKy Mep3iMiHiH 40-60 %-bIH Kypaabl. OleyMETTIK-TYMAaHUTAPIBIK MIOHICD
TONTAaMaChIH/Ia 3€PTXAHAIBIK KYMBICTApABIH OonMaybl cebernti, Oy MmoHjaep OOMBIHIIA OKY
JKocmapiapblHa CEeMECTpPJIiK TarchlpManap eHri3iaai. byn ypaic kyHi OyriHre e »KajafachlH
TayYBII KEJeIi.

Kana akmapaTThIK TEXHOJOTHSUIApAbl alHANBIMFA €HTI3y, OpWHE, OHIMIUIITT >KOFaphbl
ecenTeyill TeXHUKanapblH Tanamn ereai. Coi ce0enTi eKi ChIHBII YIIIH OHIMIUIIT KoFaphl 1epoec
OEM kypan-xa0asIKTapel catbil anbiHAbl. Kadenpamap ocbl OaFbITTa KYMBIC >Kacam, o3
OHIMJIEpIH OKY IpolueciHe eHrizai. Macenen, «PaguorexHuka» kadeapacsl 4 Kypc CTyIEHTTepl
ymin DEM-ai KongaHy apKbUIbl KAIIBIKTBIKTaH OuTiM Oepy MEH TeCTiK eMTHXaH TYpiHAeri
Oaxpliay (QOpMachIHBIH KaHA oJICTEMEcCiH »acamn IbiFapabl. «/HXeHepiik KuOepHeTHKay
kadeapacsiaaa [I9EM apkpuibl OUTIMII TeKCepyIiH aBTOMATTaHBIPBUIFAH OKY KypCTapbl MEH
Oarapnamalnapbl naiiianaHbeUIabL, T.0.

1990-kbp1napaeiH OipiHIII )KAPTHICHIHAAFBI PECITYOIMKA dKOFAphl OKY OPBIHIAPBIHIA OPBIH
aIfaH  KWBIH-KBICTAy KEe3C€H  KHUBIHIIBUIBIKTApPhIHA KapamacTaH AJMarTbhl  JHEpPreTHKa
WHCTUTYTBIHBIH OAaCIIBUIBIFBI ©31HIH JKaHAIIBLT OacTaMaiapblHaH 0ac TapTKaH JKOK.

ConapapbiH 01pi HHCTUTYT KbI3METKEpJIEpl MEH CTYACHTTEP1 YILIH >KaCaJIbIHFaH dJICyMETTIK
Kopray mapanapsl efii. 1994 xpU1IblH KapamachlHaa « ¥ KbIMIBIK KeiciMAep TypaibD 3aHbIHBIH
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asiceiHaa MHCTUTYT «1994-1996 xok. apHanraH ADU-HBIH YKBIMIBIK KETICIMIH» KaObUIIAIbI.
Kenicimuin | myHKTiHE Colikec MHCTHTYT KOpPhIHA TYCKEH KipiC «HMHCTUTYT KbI3METKEpJiepi MeH
CTYJICHTTEpIHE CHIMJIBIKAKBl Oepyre OemiHemi», - men memrimi. byn Kocimogak komuTeTiMeH
kemicurai. Hotmxkecinne eHoekakpira 1.00-men 2.00-re neiiin koddduuuent oenrimenmai. 1995
KbUTIBIH 10 aifbl 1IiHAE WHCTUTYTTHIH OpOip KbI3METKEpl OChI KOI(D(PHUITUEHTIEH KOpIeMaKbl
anbin OTBIPABL. OCBI KBUIBl HMHCTUTYTTHIH 6 KBI3METKEpIHE OKTOPIBIK JAHCCEPTAMSIIAPHIH
asKTay JKOHE OKYJIBIK jKa3y YIIiH TBOPUYECTBOJIBIK AeMaibic Oepinmi [1; 9-10].

«KemiciMre» colikec aTaJMBIII OKY JKbUIbI CTYJICHTTEPl 9JICYMETTIK KOPFay Iapajaphbl 1a
JKOJFa KOMbULABL. MacelnieH, chipkaT 53 cTyaeHTke «MOJoASKHBIN» IHUNaxanblHA HKoJIama
Oepini; MHCTUTYT kaTakxaHanapbeiHaa «Haypbez» meipaMbid oTkizyre 20 MbIH TeHre OOIiH/Il;
¥ae1 Otan corbichiHAarbl JKeHicTiH S0-KbUIIBIFBIHA Opall ©TKI3UICTIH CIOPT OMBIHIAPBIHA
5 MBIH TEHTe XyMcalapl; Oananbl cTyaeHTTepre JKaHa >KpUTFa CBHIAIBIKKA 39 MBIH TeHre, T.0.
OoIriH/l.

1991/1992 oky xbutbl MHCTUTYTTa S5 ¢akynbrer, 29 kadenpa, 21 MamaHnmblK, ai
1994/1995 oxy bLabl 7 dakyabTeT, 23 Kadenpa sxoHe 18 MamMaHIBIK KYMBIC kacansl [7; 20].

1996 sxpurneiH Mamblp aibiHAa Kaszakcran PecnyOnmkacer ykimetiHiH KaynpickiMen
pecryONIMKaHbIH JKOFapbl OKY OpBIHIAApbl JKYHeciHAe ayKbIMIbl KalWTa Kypy MIapaiapbl
Kyprizinmi. PecmyOnuka eHipiepinge OipHelie oKy OpbIHIapbl ©3apa OipiKTipimin aiMaKThIK
YHUBEPCUTETTEP Kypblia 0acTaabl.

Ocel Kaynbl Heri3iHIAe AJIMAaThl dHEPreTHKA WHCTUTYTHIHBIH Ja KbI3METI TOKTATBUIBIIM,
KYPBUIBIMABIK 06JliM — JHEpPreTUKa >XOHE TEJIECKOMMYHUKAIMS OKY-FBUIBIMH KEIIeHI pEeTiHe
Kazak ¥JITThIK TEXHUKAIBIK YHUBEPCUTETIMEH O1pIKTIPiIIi.

WHCTUTYT CTyIEHTTEpi MEH KbI3METKepiepl pecrmyOIMKaMbI3aFrbl TEXHUKAJBIK KOFapbl
OKY OpPBIHJIAPBIHBIH (uiarManbl - Kazak ¥ ITTHIK TEXHUKAIBIK YHHBEPCUTETIHE aYBICTHIPHUIIBL.
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AJIMATHHCKHM UHCTUTYT SHEPTETHUKH - BECTHUK HOBBIX THUIIUATUB
(mepBasi mosioBuHa 90-x rr. XX B.)

C. X. baiinnasanna

HexomMepueckoe akImoHepHOe 001IeCTBO «AIMATUHCKUNA YHUBEPCUTET SHEPI€TUKU U CBA3H
umenu ['ymapb6exa [laykeeBay, r. Anmarsl, Kazaxcran

Annomayun. CtaTbsi NOCBSLIEHA HCTOPUU AJIMAaTHUHCKOTO 3HEPreTHUYECKOrO0 HHCTUTYTANEpBOM
nonoBuHbI 90-x TogoB XX Beka.

ABTOp mbITaeTcd NpOaHATU3UPOBaTh Ha mnpumepe ADW peanbHYI0 CHUTyallHI0 Ka3aXCTaHCKOMN
BbICIIEH IIKOJbl mepBod monoBUHBI 90-x romoB XX Beka. Ilo MHeHHIO aBTOpa, HECMOTpsA Ha
CJIO’KUBIIIMECS] SKOHOMHYECKHE TPYAHOCTU B CTpaHe, B TOM 4YHCIIE B BBICIIEH cUCTeME 00pa3oBaHus,
WHCTUTYT HE TIPOCTO CMOT COXPAaHUTh UMUK UHCTUTYTa, HO M IPaMOTHO, 3 (PEKTHBHO U CBOEBPEMEHHO
pearupoBaTh U OTBEYATh BHI30BAM TE€X HE IPOCTHIX JIET.

ABTOp cuMTaeT, 4ro Onaronaps LeJeHaINPaBICHHON IONINTHKE PYKOBOJACTBAU HEYCTaHHBIH TPy
koiuiekTuBa ADU Bcs paboTa MHCTHTYTa Belach B paMKaxX TeX COOBITHH, KOTOPBIE MPOUCXOIWIN B
pecnybmuke nocie pacnaga CCCP u mupe.

AHanmu3 JOKYMEHTOB IOKAa3bIBAIOT, 4TO emle B Hadaie 90-x romoB mpouuioro croyerus ADU
SABJIAJICA BCECTHUKOM HWHTEPCCHBIX, HOBBIX H 6e3OTHaFaTeHBHBIX HWHULOWATHUB, KOTOPBIC BaXHbBI U
AKTyaJIbHbl U CETOOHA. Cpezu/l HUX NOpenogaBaHUC Ha IrOCyAapCTBCHHOM S3BIKE, OTKPBLITHE SA3BIKOBBIX
KypCOB M KpPY)XKOB [UIi M3Y4EHHs] T'OCYAapCTBEHHOI'O W HHOCTPAHHOIO SI3BIKOB, BHEAPEHHE HOBOH
TEXHUKM U TEXHOJOTMM B y4eOHBIH Ipolecc, MHTErpanus Haykd U oOpa3oBaHUs, TyMaHUTapH3alus
BhIcIIer0 00pa3oBaHus, NpuBIeYeHHE cTyneHToB K HUP, mpobnembl WHTErpanmum WHXKEHEPHOTO
00pa3oBaHMs U IPOU3BOJICTBA, IPOOIIEMBI HETIPEPHIBHOIO 00pa30BaHuUsl U MHOTOE JPYTOE.

Knwouesvie cnosa: ATMaTUHCKUN SHEPreTUUECKUI WHCTUTYT,TEXHUYECKOEBBICIIEE 0Opa30BaHHUE,
9HEpreTHKa, T'yMaHuTapu3alus 00pa3oBaHus, HayKa, y4eOHbIH mporecc.

ALMATY INSTITUTE OF POWER ENGINEERING IS A MESSENGER OF THE NEW
INITIATIVES (the first half of 90s of the XX century)

S. H. Baidildina

Non-profit joint-stock company “Gumarbek Daukeev Almaty University of Power engineering
and Telecommunications”, Almaty, Kazakhstan

Abstract. The article is considered the history of the Almaty Power Engineering Institute in the first
half of the 90s of the XX century.
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The author tries to analyze the real situation of Kazakhstan higher education in the first half of the
90s of the XX century on the example of the AIPEon the basis of archival documents. According to the
author, despite the existing economic difficulties in the country, including in the higher educational
system, the institute not only was able to maintain the image of the institute, but also to respond
competently, in an efficient and timely manner and meet the challenges of those not simple years.

The author believes that thanks to the purposeful policy of the leadership and the tireless work of
the AIPE team, the whole work of the institute was conducted within the framework of those events that
took place in the Republic after the collapse of the USSR andworld.

An analysis of the documents shows that as early as the beginning of the 1990s, the AIPE was a
messenger of an interesting, new and urgent initiatives that are important and relevant today. Among
them are teaching in the official language, opening language courses and circles for studying official and
foreign languages, introducing the new technology and technology into the educational process,
integrating science and education, humanitarization of the higher education, attracting students to
research work, the integration of engineering education and industry and etc.

Key words:. Almaty Institute of Power Engineering,technical higher education, power
engineering, humanitarization of education, science, educational process.

271



