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ABTOMaTHUeCKOe yrpaB/ieHHe TMOMOTaeT WCK/IIOUMTb Ye/loBeUecKre OLIMOKH, Takue Kak
HerpaBU/IbHOE yrpaB/ieHre WX HECBOeBPEMEHHOE BBIK/IFOUEHHe 3/IeKTPOMarHuTa.

bonee TouHOe ympaB/ieHHWe TO3BO/SIET 3HAUMTE/NBHO YCKOPWUTH TPOLIECCHI MOABbEMa WU
YMEHBIUUTh MMPOCTOM.

3ak/roueHue.

ABTOMaTH3aLMs NPOLIECCOB MOAbeMa YIJisl B IaXTax C UCTIOIb30BaHUEM 3/1IEKTPOMarHUTHBIX
TI0/TbeMHBIX YCTaHOBOK — 3TO Ba)KHBIH IIIaT K TIOBLIIIEHUIO 0€30T1acCHOCTU U 3((eKTUBHOCTH PabOThI
rOpPHO/00BIBAIOIINX MTPeANIPUATHI. Mozie/TipoBaHe 1 UCI0J/Ib30BaHKe aJITOPUTMOB [j1sl YTIPaB/IeHHUs
371eKTPOMarHiTaMy TMO3BOJISIFOT ONTUMHU3UPOBATh MPOLIECChl, MUHUMHU3UPOBAaTh PUCKUA Y MOBBICUTH
TIPOU3BOAUTENBHOCTD. [lanbHelllllee COBepIlIeHCTBOBAHNE 3TUX TEXHOIOTHUM U METO/I0B yIipaB/eHusI
OTKPOEeT HOBbIe BO3MOXXHOCTH [i/Is1 Y/TyUllIeHUs IIaXTHBIX OrepaLyu.

CnHCoOK HUCN0/1b30BaHHBIX HCTOUHHUKOB

1. "Electromagnetic Systems for Mining Applications", L. G. Chen, 2020.
2. "Automation in Mining and Processing", M. J. O'Neill, 2019.

3. "Electromagnetic Fields and Waves" by Paul Lorrain and Dale R. Corson
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IMPOBJIEMbBI BHEJIPEHUS OIITUYECKUX KABEJIEN

Koprano6aii A.A., Kaup6ekoBa A.T., 3aku A.E., Kamerkan.T.A. , Kemxxeranu.A.M.,
CryaeHThI 2-T0 Kypca Kadeapsl «PaimoTeXHUKa,3/IeKTPOHUKA U TeJIeKOMMYHUKALTUN»,
EHY umenu JI.H.I'ymusnieBa,Acrana Kasaxcran
Hayunbiii pykoBoguTess: JKetrmcbaeBa.A.T.

AHHoOTanusa
OnTuueckrie Kabemu SB/IAIOTCS OCHOBOW COBPEMEHHBIX TeIeKOMMYHHKAIMOHHBIX CeTeH,
obecrieuriBasi BBICOKYIO CKOPOCTb Tepe/laud JIaHHBbIX W HH3KHe ToTepyd curHaga. OfHaKO uX
BHe/JIpeHHe COTPOBOKAAETCSA PSIOM C/IOKHOCTEM, BK/IOUas BLICOKHME 3aTpaThl, TeXHUUYECKHE
orpaHuuYeHuss W OrOpoKpaThueckwe Oapbepbl. B [JaHHOW cCTaThe pacCMaTpUBAIOTCS OCHOBHBIE
1Tpo06JIeMbl, BO3HUKAFOIIMe TIPY pa3BepThIBAHUN ONTOBOJIOKOHHBIX CeTel, a TaK’Ke BO3MO>KHBIE ITyTH
WX pellleHusl.
KimwueBble c/10Ba
ONTHYECKUH  Kabeqb,  OMTOBOJIOKHO,  TeeKOMMYHUKAllUW,  Tlepefjaua  JaHHBIX,
WHGPACTPYKTYPa, SKCILTyaTarys
Beepenne
CoBpeMeHHbIe TeJIeKOMMYHHKAI[HOHHbIE CUCTEMBI TPeOYIOT BBICOKOCKOPOCTHBIX KaHA/IOB
riepejilaui Z@aHHBIX C MUHUMAJIbHBIMU 3aJleP’KKaMU U 1oTepsiMU. OTITOBOJIOKOHHBIE JIMHUU CBSI3U
(OJIC) mpencraBisitoT coboii Hanbosee 3dekTUBHOE perieHre, 00/a/jas BHICOKOW TIPOITYCKHOM
CIOCOOHOCTBIO ¥ YCTOMUMBOCTBIO K BHEIITHUM 3/IEKTPOMAarHUTHBIM TIOMeXaM.

HecMmoTpsi Ha oueBH/HBIE MPEUMYI[ECTBA, TPOLECC BHEAPEHHs ONTUUECKHUX Kabemeit
CTa/IKUBAETCs C PsiIoM Ipo0ieM, 3aMe/IJISTFOIIUX Pa3BUTHE UHPPACTPYKTYPbI. BoIpockl, CBsi3aHHbBIE C
BBICOKOM CTOMMOCTBIO BHE/IDEHHS, CTIOXKHOCTLIO MOHTa)Ka, HEXBAaTKOH KBaTU(PULIMPOBAHHBIX KaJpOB
1 OIOpOKpaTUUeCKUMU OapbepamMu, TpeOYIOT eTaJlbHOTO PACCMOTPEHUSI.

JKOHOMHUYECKHe ¥ OpraHu3aljMOHHbIe P00, IeMbI
OfHUM U3 KIHOUEBBIX TIPEMNSTCTBUM SIBJSIETCS BLICOKAasi CTOMMOCTh CTPOWTE/IbCTBA.
Pa3BepThiBaHHe OINTOBOJIOKOHHBIX CeTeM TpeOyeT 3HAUMTE/bHBIX BJIOJKEHHM Ha BCEX 3Tarax: OT
TIPOEKTUPOBAHUS [0 MOHTa)Ka U 00C/Ty>KuBaHUs. B ropo/icKoli cpejie CTOMMOCTD TTPOK/IAIKA TaKUX
JIUHUM MOXKeT ObITh B HECKO/JBKO pa3 BbIllle, YeM B CEIbCKOM MECTHOCTH, W3-3a CIOXKHOCTEH,
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CBSI3aHHBIX C TIOA3eMHOM WHMPACTPYKTYpOM U HeOOXOAMMOCTBIO TIO/yueHWsT MHOKeCTBa
pa3pelieHu.

[Momumo ¢YHAHCOBBIX 3aTpaTr, TIPOLECC pa3BepThIBaHUS CeTel OC/I0XKHSETCS
OropokpaTrueckumMu OapbepamMy. B pa3/iMuHBIX CTpaHax TMPOKJIaZiKa OINMTOBOJIOKOHHBIX JIMHUM
TpeOyeT OOMBIIOrO0 KOJMUECTBA COTJIACOBAHWM W pa3pelleHui, uTO 3HAUUTETBHO 3aMe[yiseT
peanu3aLyio NPOeKTOB. B HEKOTOPBIX Ciyyasix 3TOT MPOLIeCC MOXKeT 3aHATh [0 I'ofja, UTO JesaeT
VHBeCTUPOBaHUe B IaHHYI0 cdepy MeHee MpUBJieKaTe/IbHbIM [I7Isl UaCTHBIX KOMITaHUH.

[onoHuTeIbHbIe TPYAHOCTH CBSI3aHbI C JJIUTE/IbHBIM CPOKOM OKYTaeMOCTU UHBeCTHULUH.
Bro)keHHble Cpe/iCTBA MOTYT HayaTh TPUHOCHUTh TPUObUIL TOMBKO uepe3 10-15 jer, uro
OrPaHUYMBAET BO3MOXXHOCTH /ISl TIPUBJIEUEHHUS] YaCTHBIX WHBECTOPOB, 0COOEHHO B peruoHax C
HU3KOM TUVIOTHOCTBIO HaceneHusi. Kpome Toro, pa3BUTHe ajbTePHAaTUBHBIX TEXHOJIOTMM, TAKMX KaK
CIyTHUKOBBIM WHTepHeT U 5G, C03/1aéT KOHKYPEHLUIO /I OTITOBOJIOKOHHBIX CeTel, UTo fie/laeT Uux
BHe/IpeHMe 5KOHOMUYECKH MeHee OMpaB/IaHHbIM B HEKOTOPBIX C/TyYasix.

VccnenoBaHusi TIOKa3bIBalOT, UTO TIPOKJ/IaZika OINTOBOJIOKOHHBIX JIMHUM Tpebyer
3HAUWTE/IbHBIX 3aTpaT He TOJbKO Ha CTPOMTENBbCTBO, HO M Ha 3KCrutyaTalyto. COriacHO JaHHBIM
WBanoBa B.C., CTOMMOCTh TeXHUUECKOTO OOC/TY)KHMBaHHS TAaKUX CeTeld B TIepBble TISITh JIET
9KCIITyaTal[ui MOKeT cocTaB/sTh 10 30% oT HauanbHbiX WHBecTHLUH [1]. CMupHOB A.I1. Takxe
OTMeuaeT, UTO HeXBaTKa CIeLiMa/IuCTOB B cepe ONMTHUeCKUX KOMMYHUKALMNA YBeJIMUMBaeT PaCcXO/bl
Ha 00C/Ty)KMBaHHWe ceTel, Tak Kak TpeOyeT MpUB/IeUeHUsT BhICOKOKBATU(PHUIIMPOBAHHBIX MH)KEHEPOB
[2]. Tlerpor [.M. yka3biBaeT Ha HeOOXOAMMOCTb Pa3pabOTKM TOCYJapCTBEHHBIX ITPOrpaMM
TIO/IIEP>KKU, KOTOPble MOT/IM ObI UaCTUYHO KOMIIEHCHPOBATh 3aTPaThl Ha CTPOUTENBCTBO CETel B
CeNlbCKUX U OTJaNéHHbIX pailoHax [3].

TexHUYeCKHe U IKCIUTyaTal[HOHHbIE MP00/1eMbI
HecMmoTpst Ha HafEKHOCTb W [JONTOBEYHOCTh ONTHYECKUX Kabesed, MX 3KCIUTyaTalys
COTIPOBOXKIAETCST PSZIOM TEXHUUECKMX CJIOKHOCTeH. DTH Kabenw UyBCTBUTENTbHBI K M3rHbOam,
MeXaHWYeCKUM TIOBDEXJEHWsM U 3arpsisHeHdsiM, uTo TpeOyeT BBICOKOW KBaTU(pUKALUH
CTIeLIMATUCTOB /11 UX MOHTaXka U o0c/Ty>kuBaHUs. HexBaTka Ka/IpoB B JlaHHOM cdepe 3ameyiseT
TIPOLIeCC MOJIepPHU3AL[UH CeTeBOW MH(PACTPYKTYPHI U MOBHIILIAET 3aTPAThl Ha FKCTITyaTaLHIoO.

HomonHuTebHbIE TIPOO/IeMBbl BO3HUKAIOT TIPU PEMOHTE TOBPEXAEHHBIX JIMHUM.
OnTOBO/IOKOHHBIE CeTH TPeOyIOT TOYHOTO AMAarHOCTUPOBAHUS HEUCIIPABHOCTEH M HMCIIO/IH30BaHUS
CIeLMa/IM3UPOBAaHHOTO 000pYJOBaHMsl [jii BOCCTAHOBJIEHUS CBSI3U. B YC/IOBHMSX BBICOKOM
BJIAYKHOCTH WM CJIOXKHOTO pesibedpa CPOK Cy>kObl Kabeseli MOXKeT COKpaIaThCs, uTo Tpedyer
pery/sipHOTO TexXHW4YecKoro obOcimyxuBaHus. Ilo pganHeiM CupopoBa K.A., B pervoHax c
HeCcTabW/IBHBIM K/TMMAaTOM YacTOTa TMOBPEXXAE€HWI ONTOBOJIOKOHHBIX JIMHUN MOXeT ObITh Ha 40%
BbIlIle, YeM B OJIarONpUSTHBIX YC/IOBUSIX, UTO TPeOyeT yBeSMUeHHBIX 3aTpaT Ha TEXHUUECKOe
obcy>kuBaHue [4].

Ewmé ofHUM Cepbé3HbIM TPENSTCTBUEM SIB/SETCS HeoOXOAWMOCTh CTabWUILHOTO
3/1eKTpoCcHabKeHus f/1si paboThI ceTeBoro 060opyfoBaHus. X0Ts camu Kabemu He TpeOyrOT IUTaHMS,
OTNTUYECKHe YCUIUTETN U KOMMYTaTOPBI 3aBUCST OT 3JIEKTPOIHEPTHHU, UTO MOXKET CTaTh MPOO/IEeMOi
B OT/Ia/IEHHBIX paiioHax. B celbCKoi MeCTHOCTH 1 perroHax C HeCTabW/IbHBIM 3/1eKTPOCHA0KeHeM
3TO CO3/IAET AOTIO/IHUTE/IbHBIE 3aTPYAHEHUS TIPU SKCIUTyaTallyu.

OtpenpHOE BHHMMaHWE CJie[[yeT VZAenuTh BormpocaMm OesomacHoctd. Ontuueckue Kabemwn
Hepe/IKO MO/JBePraloTCs BaHAaIu3My, CJTy4aliHOMY TIOBPEX/€HUIO B X0/le CTPOUTETBbHBIX paboT Win
JlaKe Iie/leHarpaB/ieHHOMY Tiepepe3aHrio. B celbCKod MeCTHOCTM OHM MOTYT TOCTPafiaTh OT
JKMUBOTHBIX WM CEIbCKOXO3HWCTBEHHON TeXHWKH. OTH (DaKTOpbl TPeOYIOT AOTIOIHUTELHBIX Mep
3aIMThl MHGPACTPYKTYPhI M YBEJIMUMBAIOT SKCIUTyaTal[MOHHBIE 3aTPAThI.

CraHzapTU3alysi TaK)Ke OCTaéTCsl OZHOW M3 K/TFOUEBBIX TEXHUUECKHMX MpobsieM. PasHbie
CTpaHbl ¥ [J@)K€ PEeTrHOHbl MOTYT WCIIO/Mb30BaTh pa3/MyHble CTAaHAAPTHI [/ TIPOKJIQJKUA W
JKCITyaTal[iM CeTel, 4YTO 3aTpy/JHSeT WHTEerpaljii0 HOBBIX TEXHOJOTUM B CYIIECTBYIOIIYIO
MH(PaCTPYKTYpy. B HEKOTOPBIX C1ydasx 3To TpeOyeT JOTOTHHUTeTbHOM afanTalui 000pyoBaHus,
YTO yBe/TMUMBAET 3aTPAThl M 3aMe/|JIsIeT MPOLeCcC BHeAPEHUsI.
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3ak/oueHue
HecMmoTpsi Ha CylijeCTByIOIMe TPYJHOCTU, BHEJPEHUE ONMTHUeCKUX Kabeseil ocTaércs
Ba)KHBIM HarlpaB/ieHUeM Pa3BUTUS TeJIeKOMMYHUKAI[MOHHOM MHGPACTPYKTYPbl. BbicOKasi CTOMMOCTh
CTPOUTE/ILCTBA, TEXHUUECKUE CI0XKHOCTH U OFOpOKpaTHUeckve Oapbephbl 3aMe[IsSIFOT TPOLiecC MX
pacnpoCTpaHeHusl, HO COBPeMeHHble TeXHOJIOTUW Y TOCyAapCTBeHHasl MOJJep’KKa MOTYT MOMOYb
Mpeoz0JieTh 3TU NMPENSATCTBUS.

Il yCIemHOro pa3BUTHS OINTOBOJIOKOHHBIX CeTell HeoOXOJUMO COKpallleHHe
aZIMUHUCTPAaTUBHBIX OapbepoB, OITHMHU3alMs 3aTpPaT HAa CTPOMTENBLCTBO U IOBBILLIEHHE
KBa/IM(UKALIUU CTIeLuainucToB. VIHTerpaius C abTepHaTUBHBIMU TeXHOJIOTHSIMHU, TAKUMU Kak 5G u
CIIyTHUKOBBIM MHTEPHET, TakKXXe MOXKeT YCKOPUTh I[M(POBU3ALIMI0 W PaCIIMPUTh [OCTYM K
BBICOKOCKOPOCTHOM CBSI3H, 0COOEHHO B OT/Ja/IEHHBIX PerHOHaX.

Takum 06pa3oM, KOMITJIEKCHBIA TIOAX0[| K PelIeHHUI0 YKOHOMHUUYECKHX, TeXHUUECKUX U
OpraHW3alMoOHHBIX TIPO0O/IeM TIO3BOJIUT YCKOPWUTH BHEJpPEHHe ONTOBOJIOKOHHBIX TEXHOJOTMHA U
obecreunTsb HafIEKHYIO CBSI3b IS T10JIb30BaTe/Iei.
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KA3AKCTAH/IA GPS KOJIIK MOHUTOPHUHI'T XKYHECIH EHT'13Y

Kypo0ano6aii )Keric MyxameT)KaHY/IbI.
zhenis.kO3@mail.ru
«PagnoTexHKa,3/1eKTPOHKKA JKoHe TeJleKOMMYHHUKalusinap» kKadezapacsl, JI.H.I'ymunes
atbiHAaFrbel E¥Y,AcTaHa,Ka3zaxcTaH
Peineivu xetekii - Myxamenpaxumosna I'.1.

AHHomayusi. Makanaga Kaszakcranga GPS KesiKk MOHUTOPUHTI JKyMeciH eHri3ygiH
TeXHUKAJ/IbIK JK9He YUBbIM/ACTBIPYIIBIIBIK, acreKkTisiepi KapacThIpbulafbl. 3epTTey OapbIChIHA
JKYMeHIH >KYMBIC icTey TIpUHLMIITEPi, €eHri3y ojicTepi, KO/IAAHBLIATBIH TEeXHOJOTHs/IAD >KdHe
aKrapaTThIK Kayilci3[iKTi KaMmTaMachkI3 eTy MaceJsiesiepi TaigaHaabl. HaTvKesep Kotk canacbiHAarbl
TUIMZIIIKTI apTTBIPY JK9He KAyilCi3ZiKTi »KakcapTy YIUIiH IpakTUKa/IbIK YCBIHBICTAp YCbIHAbI.
3epTTey oiCTepi peTiHAe Tanzaay, CaJbICTLIPY K9He TeXHOJIOTUSBIK 11101y KOJIJaHbLI/bL.

Kinm ce3dep: GPS, Keyik MOHUTODUHII, aKHapaTTbIK KAyilCi3ziK, TeXHOMOTusIap, eHrisy
apicrepi, KasakcraH Keslik canacel.

Kasipri ke3zne KasakcraHzarbl KeJliK cajiacbl KAPKbIH/bI JaMbIIl Kejie[ji. DKOHOMUKAaHbIH, 6CYi,
JIOTUCTUKANbIK UH(PAKYPhIILIMHBIH, KeHel0i >KoHe XasbIKapasiblk cay/a KesjeMiHiH apTybl Kesik
KypasnjapblH 0ackapy MeH Oakpliay/blH THiMZi >KyiesnepiH eHridyni tanan eteni. GPS Global
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