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AHOTALIIA Y cmammi nposedeno 0210 Memooi6 i3 800CKOHANEHHA MEXHONO02il MOHIMOpUHSY ma O0OCMedCeHHs CMmauy
enexmpomepedc. Ilpoananizogano cman po3eUmKy 3 KOHCMPYIOGAHHS MA Memooie 6UKOPUCMAHHA 0e3niIOMHUX JIMATbHUX
anapamis, SKi NPusHaueHi 00 00CHY208y6anHs NiHIN elekmponepedayi. Posensinymo Huzky numawnv 30 CMEOPEHHS KOHYenyii
6e3ninomuux JIMAIbHUX anapamié 3 6UCOKOI0 RIOUOMHON 30amHicmio, wo 00380J€ ix 3acmocyéamu Ojis PIHUX 3ac00is
NpU3HAYeHHs: 3 00CIY208Y8AHHA NIHIl eleKmpomepedtc, a ye 8 C0l0 Yepzy 3MeHuye Kanimanvhi eumpamu. besninomui nimanvui
anapamu Habyearomv 6ce OiNbU020 BUKOPUCANHA KOMYHANbHUMU NIONPUEMCINGAMU, WO 3HUDICYE PUSUKU Md 6aAPMICMb
00Cy208Y6aHHA Y NOPIGHAHHI 3 IHWUMU CUCTHeMAMU MOHIMOpUHZY JMiHiU enekmponepedadi. Busnauenmo, wo 6 eanysi
eekmpoenepeemuky Haubiibul nepcnekmugHuM 3 Memooié KOHmMpOnio JNiHill eiekmponepeoaui € 3acmocyeants 0e3niiomHux
JMMATbHUX anapamis CyMicHO 3 GUKOPUCMIAHHAM CYHACHO20 BUMIPIOBANbHO20 00NAOHAHHA | Yu@posux mexnorocil. 3pobnero
BUCHOBKU, WO BACOMOIO NEPeBALOI0 BUKOPUCMAHHS OE3NINOMHUX TIMATLHUX ANAPAMIE € iX MPAHCROPMHA NPOXIOHICMb, AKA 3MEHULYE
sumpamu ma nioguwWye epeKxmusHicme X 6UKOPUCMAHHA, AK 3ACiO 3 BUSHAYEHHS NEePCHeKMUSHUX MiCYb ONid PO3MAULy8aAHHS
simpoenexkmpocmanyii. Bioznaueno, wjo 3 nepexooom ceimoeoi enekmpoeHepeemuuHol 2any3i HA GUKOPUCMAHHI GEe3NIIOMHUX
nimanvuux anapamie 6yde 3abesneueno pecypcosbepedicenns i smenuieni eumpamu. binew moezo, euznaueno, wo eukopucmauHs
be3ninomuux JiMaibHUX anapamieé 3 6UCOKOI0 NIOUOMHOIO 30AMHICTNIO O00360JAC MIHIMIZY8amu 6UMpamu Ha UKOPUCTIAHHA
000amxo80i NiOUOMHOI MeXHIKU ma MexHiuHo20 nepcoHany. 3okpema, Oe3niiomHi NIMATbHI anapamu 3 GUCOKOK MNIOUOMHOIO
30amuicmio, WO BUKOPUCMOBYIOMb 60CHEMEMU, MOJICYMb epeKmugHo ycysamu maki nepeuikoou, AK 3ACMIYeHHs Ha JiMIAX
enexkmponepedaui. Biomiuaemucs, wo 3a paxyHoxk 6UKOPUCMAHHSA Oe3NIIOMHUX TIMATbHUX anapamié niosuwumoscs Oesnexka npayi
cnigpobImHUKI6 3 00CIY208Y8aNHs eleKmpoenepeemuyHux 00’ ckmie ma niniti enekmpomepedici. Ompumani pe3yromamu 3 aHaizy
MEXHIYHO20 CMAHY UKOPUCIAHHA Oe3NIOMHUX NIMANbHUX anapamie eKa3yioms Ha NePCHeKMUBHICIb 8NPOBAOICEHHS CUCTEM
8100ANEHO20 KOHMPOJIIO MA MOHIMOPUH2Y eKCRIYAMAYIUH020 CMAHy JiHIll elekmponepeoadi.

Knrwuosi cnosa: Oesninomnuil nimanvhuil anapam; JiHII  eleKmponepeoay; KOPOMKe 3aMUKAHHS, O00MedCysay Cmpymy,
NOMYACHICMb; eHepeoepekmugHicmy
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ABSTRACT The article reviews the methods for improving the technology of monitoring and inspection of the state of power grids.
The state of development in the design and methods of using unmanned aerial vehicles, which are intended for servicing power lines,
is analyzed. A number of issues related to the concept of unmanned aerial vehicles with high lifting capacity are considered, which
allows them to be used for various means of maintenance of power lines, which in turn reduces capital costs. Unmanned aerial
vehicles are increasingly being used by utilities, which reduces the risks and costs of maintenance compared to other transmission
line monitoring systems. It was determined that in the field of electric power industry the most promising of the methods for
monitoring power lines is the application of unmanned aerial vehicles together with the use of modern measuring equipment and
digital technologies. It is concluded that a significant advantage of the use of unmanned aerial vehicles is their possibility, which
reduces costs and increases the efficiency of their use as a means of determining promising locations for wind farms. It is noted that
with the transition of the global electricity industry to the use of unmanned aerial vehicles will save resources and reduce costs.
Moreover, it is determined that the use of unmanned aerial vehicles with high lifting capacity allows minimizing the cost of using
additional lifting equipment and technical personnel. In particular, high-lift unmanned aerial vehicles using flamethrowers can
effectively remove obstacles such as clogging on power lines. It is noted that the use of unmanned aerial vehicles will increase the
safety of employees in the maintenance of power facilities and power lines. The obtained results from the analysis of the technical
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condition of the use of unmanned aerial vehicles indicate the prospects for the introduction of remote control systems and monitoring

of the operational condition of power lines.
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Beryn

IIpu excruryaramii minid enexrponepenau (JIEIT)
MOXXYTh BUHHUKHYTH aBapiliHi CHTYyaIlii, O MOTPeOYIOTh
CBOEYACHOTO BUSIBJICHHS, a TaKOX IXHBOTO YCYHEHHS.
Haiibinpmmoro po3BUTKY, IIOAO BHUPINICHHS 3agad 3
obcmyrosyBanus JIEIL, HaOyB BigmajeHuii KOHTpOJIb
eJIEKTpPOeHEePTeTHYHNX 00 €KTiB [1,2].

BupinieHHs ~ BKazaHMX ~ IHTaHb
BUKOPDHCTaHHS  Cy4aCHHMX  TEXHIYHUX pilleHb Ta
iHpOpMaLiHHO-BUMIPIOBATEHUX TEXHOJIOT1H, o
norpedye 3acTOCYBaHHS BHMIPIOBAIBHHX —alapaTHoO-
MIPOTPaMHHUX KOMIUIEKCIB [3].

3aBnsaku po3poOieHHIo cucteM MoHiTopuHTy JIEIT
OyJI0 3aIpOIIOHOBAHO METOJ BiAJAJICHOTO KOHTPOIIO 3a
JOTIOMOTOI0  BUKOPUCTAHHS  OE3MUJIOTHUX  JTaIbHUX
anapatiB (BIIJIA). Ha ocHoBi miei TexHomoOTii mi3HimIe
Oyno po3pobieno meroau 3 obciyroBysanus JIEII, mo
3a0e3meuyioTh  Olnbiry — Oe3neky Npud  BUKOHAHHI
TEXHIYHHUX POOIT.

morpedye

Mera crarTi

Meroro crarTi € aHami3 CTaHy PO3BUTKY
KOHCTPYIOBaHHS  Ta  BHKOPHCTaHHS  O€3MiIOTHUX
JMTaNBHUX ammapartiB Ui JiHIA eleKTporepenad. 3amgada
po0oTH — TOPiBHAHHS HasBHI CHCTEM MOHITOPHHTY CTaHy
JHIA enexkTpomepesady 3 METOAOM, 3aCHOBaHHUM Ha
BUKOPHCTaHHI OC3MIIOTHUX JITATBHUX anapaTiB.

AHaJTi3 HAABHUX METOXIB

Tak, nampukman, y CIIA ocranHiM dacom
3aroctpuiacs npobieMa BUHUKHEHHS! TIPUPOJHUX TTOKEXK
Ha 3HAYHUX TEpUTOpisAX pisHux mTariB. OpnHa i3
TOJIOBHMX TPHYMH  BUHUKHEHHSA  MOXEX,  OKpIM
TIPUPOTHIX YMOB, € aBapiiiHi peKUMH pOOOTH Ta KOPOTKi
3aMHUKaHHS Y JIHISAX eIeKTPOMEPEK.

Jiist 3a0e3medeHHs] 0OMEKEeHHSI CTPyMiB KOPOTKOTO
3aMHUKaHHS BHUKOPHCTOBYIOTBCS CTPYMOOOMEKYBaJIbHi
peakTopu. OOMexyBadi CTpyMy KOPOTKOTO 3aMHKAHHSI
BMUKAIOTBCA Y YAaCTUHY €JIEKTPOMEpexi, 1o nependadae
3aXUCT Bi aBapidHuX cTpymiB. Takuidk mpHCTpii
XapaKTepPU3YEThCsl HU3BKMM OINOPOM Y HOMiHAJbHOMY
pexuMi, a y CTpPYMOOOMEKYBaJbHUX PpEKTOpax 3
HaJMPOBITHUMH  CTPYMOHECYYHMH €JIEMEHTaMH  OIIp
BiZICyTHIH. BMHKaHHS cTpyMOOOMEKyBayiB y TEBHI BYy3/IH
€HEProCHUCTeMHU JI03BOJIUTH IIPOJOBXHUTH CTPOK POOOTH
KOMyTaniiiHoi amaparypu. Y IHAYKOIHHHX 0OMeXyBadax
CTPYMY TaKOX BUKOPHUCTOBYIOTBCSI MarHITONPOBOAH [4].

Toxnli mpu KOpPOTKOMY 3aMHUKaHHI HOMiHAJbHA
Hampyra Oynae [OpiBHIOBATH CHagy Hampyrm Ha
o0MexyBaui CTpyMy:

U,=X,1,=444fwB_S,, .

IIpn 3pocranHi aBapifiHOro CcTpyMy MarHiTHa
iHAyKOis y ocepli B HE TOBHHHA OINUHUTUCST Y
HACHYEHHI:

B, =(08...0,85)B

BinmoBimHo, mIToniHa epepizy ocepas peakTopa:

U

H

SOC = b
4,44 fwB,,

nie Soc — TUIOLIHMHA IIepepizy oceps; By; — MarHiTHa
IHAYKLiS cTajmi ocepis oOMexyBada IpPH KOPOTKOMY
3aMHUKaHHI; W — KUIBKICTh BHTKIB; f— 4acToTa KOJIMBaHb
Harpyru.

Sx npuknan, xommanis PG & E mpoBomuth sk
MOTOYHE OOCIyrOBYBaHHS, TaK i JOAATKOBI IEPEBipKH
IHPPACTPYKTYpH E€JIEKTPOIIOCTaYaHHsI 3 BHUKOPUCTAHHIM
KBazpokonTepiB (puc. 1) HaBkoso okpyriB ['ymOoabaT i
Mewnnocino [5,6]. KomyHanpHa KOMIIaHIs TOTYETBCS IO
IHCIICKTYBaHHsI YCIX JiHIA eleKTpomepeaadi B 30HAX
PU3UKY TPUPONHUX MOXKeX PiBHA 3 1 omHiel TpeTWHHU
JiHIA y 30HaX pu3uKy PiBH: 2.

A
Puc. 1 — Iepesipra inghpacmpyxmypu
enexkmponocmavanisi 3a 0onomozoro bIIJIA

[Tporpama nepeBipkn CHCTEMH NPHUCKOPIOE LIUKIIN
NepeBipOK, BUXOASYM 33 paMKM HOPMAaTUBHHX BHMOT,
100 3a0e3MeYnTH BiAMOBIIHICTE PU3HUKY JICOBUX TTOKEK.
e omgma 3 Garatpox iHimiatus, 3pobneanx PG & E mus
3axXHCTy OE3MeKH i HamiHOCTI eIeKTPOMEepexki, mopsd 3
IHIIMMH 3aX0/IaMH, BKJIIOYAIOYH IOJIIIICHE KepyBaHHS
POCTHHHICTIO 1 3MiIIHEHHS] €HEPTOCUCTEMH.

Kommnanis PG & E obctexxye monam 24000 xm
CBOIX €JIGKTPUYHUX JIiHI{, BHUKOPHUCTOBYIOUH MOJEIi
KBaJIpOKOMNTEpiB, Taki sk Inspire, Mavic Ta Matrice. [1pu
IbOMY TCPEBIPSFOTECS BC1 KOMIIOHCHTH, BKJIFOUAIOYH
TpaBepcH, 130JIATOPH 1 ONOpPH, a TaKOX BAKIMBI
CJIEKTPUYHI KOMIIOHEHTH Ta oOnagHaHHs. Takox
JIOKYMEHTYIOTBbCS ~ OTpUMaHi JaHi 3a  JIOIOMOTOIO
300pakeHb 3 BHCOKOIO PO3AUTHHOIO 3MIATHICTIO, SIKi
aHAN3YIOThCS CIICI[IATFHUMH TPYIIaMH 3 TEXHIYHOTO
00CITyroByBaHHS, MPOCKTYBAaHHs, OyIIBHUITBA CUCTEM M
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[UIAHYBaHHS [X MOHITOPHHIY JUIi OLHKH BHSIBICHUX
HemomikiB. Ilpu wupomy Takoxk 3amistHi  BITJIA 3

TEIJIOBI30pOM JUISl KOHTPOIIKO CTAaHy COHSYHHX MOJIYJIB

A

(puc. 2).

Puc. 2 — Konmponb cmany conaunux
Mo0ynie 3a donomozoio BI1JIA

Bcranosnenuii Ha BIIJIA TermmoBizop 103BOJISE
BUSIBUTH TEIUIOBI aHOMallii Ha MOBEpXHI MoOXywiB. Sk

MpaBWIO, iXHS HAABHICTh BKa3ye Ha  MOXJIHBI
HECIPABHOCTI a00 MOIIKOKCHHS 00JIaTHAHHS.
OtpumaBiu BIITOBIAHI naHi, TIepCOHAN

eNeKTPOCTAHIlIi BUDKIDKAE 110 TPOOIEMHOI UTSHKH.
Haitgacrime e Mmoxe OyTH TpaBa i 00’ €KTH IPHUPOITHOTO
Moxo/pkeHHs.  [Homi  moTpibHO  Oiibln  cepiio3He
BTPYYaHHS, 2 A0 3aMiHU MOJYJIIB 3 YIIKOMKESHHAMH, 110
YTBOPWITUCS, HAPUKIIAJ, MICHIs yapy ONMCKaBKH.

Takoxx BIIJIA 3 TemioBi3opoM J0MOMAararTh
KOHTpPOJIIOBaTH CTaH OONafHaHHsS BY3JIB MiJCTaHIIN
110 kB  (BigkpuTi pO3MOAUIBHI  NPHCTPOi), CHIIOBI
TpaHcopMaTopy, TPOMOBIABOIM, BEXi OCBITICHHS,
NUISHKA TOBITPSHUX JIiHIH B 30HI CKCIUTyaTalliiHOT
BiAmoBiganbHOCTI [7].

Kpim Toro, 3a gomomororo rpymu BITJIA moxHa:

- o0paTH Micue I BCTaHOBJIEHHS «(epM BiTpy»;

- miaOuUpaTH ONTHUMAalbHI MICIS Ui YCTAaHOBKH
BITPOEJIEKTPOreHepaTopiB He TUILKK Ha CyIli, a i Ha BOJI

(puc. 3).

Puc. 3 — Bubip onmumanvroeo micys
071 YCIMAHOBKU 8iMPOeNeKmpPOceHepamopis

EdextuBHicTh BHKOPUCTAHHS BiTpO-
CJIEKTPOTCHEPATOPIB 3HAYHOK MIpOI0 3aJIeKUTh BiX
MIPaBHILHOTO BHOOPY MICIh U iXHBOI yCTaHOBKH [8,9].

Bin 3acrocyBanns BITJIA ogikyeThcs OTpUMaTH YAMAITHi
E€KOHOMIYHHUH e(eKT.

Po3paxyHok «depM BITpY» yCKIATHEHUI THM, IO
HEoOXiTHO BpaxoBYBaTH BILUIUB OJTHHX
BITPOEJIEKTPOreHEepaTOPiB Ha 1HINI, B 1HAMBIAYaJIbHHUX 1
VHIKQJIBHUX IS KOXHOTrO reorpadiuHoro panoHy
YMOBax. HemnpasuibHo po3TamoBaHui
BITPOEJIEKTPOTreHEPATOP 3/IaTHUH 3MEHIIUTH
e(eKTUBHICT, HaWOmMKunx eHeprocucteM Ha 40 % i
HaBiTh CYTTEBO MPUCKOPUTH IXHE 3HOIICHHS.

Takum umHOM, «depmepaM BITPY» TOBOIUTHCS
BPaxOBYBaTH HACTYIIHI MOMEHTH:

- BITPOENIEKTPOr€HEPATOPH HE MOYKHA CTABUTH
3aHaATO OJM3BKO OAWH 0 OJHOTO (BIajae e€peKTHBHICTS,
MIPUCKOPUTHCSI 3HOC);

- BITPOEJIEKTPOreHEepaTopy HE MOXKHA CTAaBUTH
3aHAATO [JAlIeKO OAWH Big oxHOro (iCTOTHO 3pocTe
BapTicTh KabeniB).

Tpaauniiino, npoOiemy BUPILIYIOTH 3a
JIOTIOMOTOI0 KOMIT IOTEpPHOTO MOJEINIOBAaHHS, aje TaKuil
HiXin He JyXe ao0pe BpaxoBye OCOOIMBOCTI Micis
BCTAHOBJICHHS.

Komanrma nocmimamkiB 3 IlIBefiapcproi BUmoi
TexHiyHOi mKkomu B Iliopixy pospobmna BIUUIA 3
KOMIIIEKCOM CEHCOpiB, IO JO3BOJSIOTH 30MpaTé naHi
mpo penbed MICIEBOCTI Ta TOBITPsHI TOTOKH. Taka
iHpopMallisi  J03BOJISIE  TPOBECTH  MOJENIOBAaHHSI 3
PO3MIIlIEHHS BITPOCJIEKTPOTEHEPATOPIB, 110 OJIM3BKE 110
ONTUMYMY.

Hacrymauii kpox — po3po6ka rpynu manux BITJIA,
3IaTHOT IMPOBOJUTH OJHOYACHI BUMIpPH HA BEJUKIH IO,
10 TIPUCKOPHUTH MPOBEACHHS mociimkens [10,11].

s ouuwenns — BUCOKOBOIbLMHUX — NPOBOOIE
suxopucmosyiomo BIIJIA 3 6ocnememom. SIKIIO Ha JTiHIIO
€JIEKTpOIIepeay OTPAIMIO CMITTS, BXKUBAIOTh HACTYIIHI
Iii — MOBepXy MOCHJIAIOTH CIEUialbHO HABYCHY JIIOJUHY,
3HECTPYMIIIOIOYH Ha Yac JIiHIIO.

Y Kwurai (M. Can’sH) MIUIM IHIOIMM [OUIIXOM,
ckopucTaBmrch MoxmBocTssMu BITJIA 3 Bornemeramu
[12]. BIIJIA cnamoioTh cMITTs (HAIpHUKIIAA TUIACTUKOBI
MaKeTH) Ta iHII O00’€KTH Yy BaXKKOJOCTYIHHUX MICISX
3ainmamu 3 BorHemera (puc. 4). Panime noBommitocs
3HIMaTh (axiBIsAM, SKHX MiJHIMAJIA J0 HPOBONIB 3a
JIOTIOMOT'OI0 ABTOBHIIKH 3 TEJIECKOMIYHIM 200 BaXKiJIbHO-
TENEeCKOMIYHUM  migiioMHUKOM. MoBa iime  mpo
kBagpokonrep ~ DJI S1000+  (BaHTa)komiAHOMHICTIO
Oom3bKo 11 kr).

BIIJIA ons incnexyii pismomanimuux 06’ e€kmis.
JlaTBilicbka KOMHaHisi Aerones TakOX 3aiiMaeThcs
PO3POOKOIO TOTYKHHX KBaJPOKONTEpiB: amapariB 3 28
MoTopamu i 16 GarapesiMM, 3JaTHUX MiJHIMATH BaHTaXi
Barotro a0 181 xr. HoBa izmes mojsirae y BHKOpHCTaHHI
HOTYKHUX BILUTA JUIsL OUHUIICHHS jonaTei
BiTpoesiekTporeHeparopiB Bin Opymy B CIIA, Icmawii,
TypeuunHi i B kpainax [liBageHHoT AMepuKH, 1 Big Ib01y
B Kanani, CkanauHaBii Ta €Bporri.
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Puc. 4 — Ouuwenns ucoko8oIbMHUX
Mmepedc 3a donomoeoro BIIJIA 3 eocnememom

Po3pobHukM MaloTe Hamip amanTyBaTH Il
KBaJIPOKONTEPH ISt OYHILCHHS nomaTeit
BITPOEJIEKTPOreHEePaTOPiB — Bijl Opyy y TEIUIMX KpaiHax,
U Bim Jpomy y xonmogHux. KBaapokonTepu MOXYTh
NpaIOBaTH, OTPUMYIOUH KHBJICHH 3 3eMii (puc. 5), abo
B @BTOHOMHOMY PEKHMi.

Puc. 5 — Ouuwgenns BI1JIA nonameii
8IMpOoeNeKmpo2eHepamopis

B ocranHbOMy BHMIAJKy Yac AaBTOHOMHOI'O
MOJBOTY cKiane He Oinpmre 12 xBuamH. OTXKe mMosiBa BCe
Oinbmr moTyxHUX enekTpuuHux BITJIA koxHoro pasy
CYNPOBOJ/IKYETHCSI HU3KOIO MIPKYBaHb E€KCIIEPTIB, MO0
MOTEHIIaTy 1X 3aCTOCYBaHHS.

BucHoBku

3aBISIKM HEIOPOTOMY BHKOPHCTaHHIO Ta MPOCTOTI
ekcruryararii  BITJIA  ctamm  He3aMiHHUM — METOJIOM
MepeBipKU TEXHIYHOTO CTaHy JiHii enekrpornepenadi [13,
14]. BITJIA Bce 6inpIie BUKOPUCTOBYIOTh Y KOMYHAJBHIH
ramysi, 3aBISK{ 3HIDKEHIH BapTOCTi Ta MEHIIINM PU3HKAM.

binpmr Toro, cTamuii CcTaH y HampIMKY 3
koHCTpytoBaHHs BITJIA Bemukoi MOTYXKHOCTI 3a0e3rednB
X BUKOPHCTaHHS HE TUIBKHU K 3aCO0iB MOHITOPHUHTY, a i
JUIsl TEXHIYHOTO 00CIIyrOBYBAHHS JIIHIH eJleKTporiepeayi.

[lopiBHAHO 3 IHIIMMH CHCTEMaMH MOHITOPHHIY
JMiHIA ~ eJIeKTporiepeiavi  BiA3HAYEHO  PO3IMIMPEHHS
MOXJIMBOCTeW 3 (QyHKIOioOHaTy obOmagnanHs BIUIA.
TakuM YHMHOM, BHU3HAYEHO TCHACHIIO 31 30iIBIIEHHS
raimy3efl  3aCTOCyBaHHS ~ KBAaJpPOKONTEPIB  SIK  IpH
00OCTEXeHHI, TaK 1 IPOEKTYBaHHI €JIEKTPOCHEPTOCUCTEM.

10.

11.

12.
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AHHOTALIHA B cmamve nposeden 0030p Memoo08 NO COBEPUIEHCMBOBAHUIO MEXHOI02UN MOHUMOpUHeA U 00C1e008anus
cocmosinus anekmpocemei. IIpoananusuposano cocmosnue pasgumus KOHCMpYyUpOSanus 1 Memooos UCnOIb306aHUA OECNUTOMHbIX
JlemamenbHbiX annapamos, KOmopbsie NPeOHasHauerbl O 00CIYHCUBAHU TUHULL Inekmponepedayu. Paccmompen pao eonpocos no
CO30aHUI0 KOHYenyuu OGecnulomHbIX JemamenbHblX annapamos ¢ 6blCOKOU NOObeMHOU CHOCOOHOCHbIO, 4MO NO360JAem UX
UCNONB306aMb 0151 PA3IUUHBIX CPEOCE HA3HAYeHUe N0 0OCIYICUBAHUIO TUHULL DNIeKMPOonepeday, a 3mo 6 c8oio ouepedb yMeHbuldem
KanumanvHsle 3ampamol. Becnuiomuvle 1emamenvhvle annapamel npuobpemaiom éce 60bUEe UCNONb308AHUE KOMMYHANLHLIMU
NPeOnpUAMUAMY, CHUIICAEM PUCKU U CIOUMOCHb OOCTYIHCUBAHUA NO CPABHEHUIO C OpyeUMU cucmemamu MOHUMOPUHSA JUHUL
anekmponepeoauu. Onpedeneno, 4mo 8 obIACMU IIEKMPOIHEPeeMUKU Hauboiee NepcneKmuGHbIM U3 Memooo8 KOHMPOIA TUHULL
aekmponepeoaiy AGIAemcs npuMeHenue OecnuiomHuIX 1eMamenbHbIX annapamos COBMEeCMHO € UCNONb308AHUEM COBPEMEHHO20
usMepumenvHo2o 000py0osanus u yugposvix mexuonocuti. Coenanvl 6bl600bl, UMO BECOMbIM NPEUMYIECBOM UCNONIbI0BAHUS
OecnunoOmHbIX 1emamenbHbiX annapamos AeNAemcs ux mpaHcnopmHas npoxoOUMOCHb, YMO YMEeHbaem 3ampamsl U nogvluiaen
IpPekmusHocmyb  UX  UCHONL306AHUA, KAK — CPeOCMBO N0  OnpedeleHul0  NepCheKmusHulX — mecm — Onsi  pasmeujenusl
eempoanekmpocmanyutl. OmmeueHo, 4mo ¢ nepexoooM MUPOGOL INEKMPOIHEPeMUUECKOU OMpPAciu HA UCHONb30BAHUE
becnunomubix emamenvHelX annapamos Oydem obecneueno pecypcocbepedicenus u ymeHvuienHvle pacxoovl. bonee moeo,
onpeoeneno, Ymo UCHONb306aHUE OECNUIOMHbIX JIeMAmMeNbHbIX annapamos ¢ GblCOKOU NOObEMHOU CHOCOOHOCMbIO NO3601em
MUHUMUSUPOBAMDb 3aMPamyl HA UCNONB308aHUE OONOTHUMENLHOU NOOBEMHOU MEeXHUKU U MexXHu4eckoeo nepconana. B uacmmocmu,
becnunomuvle nemamenbhble ANNAPAMbl C BbICOKOU NOOBLEMHOU CHOCOOHOCMbIO UCNONL3YIOM O2HeMembl, Mo2ym 3p@ekmusno
YCMPauamo RPensmcmels, KaK 3acoperue Ha IuHUAX snekmponepedayu. Ommeuaemcs, 4mo 3a cyem ucnoab306anus OecnunomHbIx
JlemamenbHbixX annapamos NogblCUMCs 6e30nacHoCy mpyoa CoOmpyOHUKOS N0 OOCIYIHCUBAHUIO ITIEKMPOIHEPLEMUUECKUX 0DLEKIOE
u uHull anekmponepeoauu. Ilonyuennvie pesyrbmamvl NO AHAIU3Y MEXHUYECKO20 COCMOAHUA UCNOAb306AHUS OeCnUNOMHbIX
JemamenbHbiX annapamos YKaswleaiom Ha NepcneKmusHOCMb GHeOpeHUs. cucmem YOAieHHO20 KOHMPONA U MOHUMOPUHEA
IKCHIYAMAYUOHHO20 COCIMOAHUA TUHUL DNEeKMPOnepeoayu.

Kniouesnvie cnosa: 6ecnunommubviii 1emamenbublil annapam; AuHus dJ1eKmponepeoa; KOpomKoe 3amMblKanue; 0zpanuyument moxa;
MowHOCMb,; IHep2oIPhexmusHocmy
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