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CEKUIA XVI.
TPAHCMOPT TA TPAHCMOPTHI TEXHONOrII

MIJIBUIIIEHHSA EKCIIYATAIIMHOI TOTOBHOCTI
MACAYKUPCHEKHX BATOHIB IIIJIAXOM UMOBIPHICHOTO
AJITOPUTMY AIATHOCTYBAHHA
EJIEKTPOOBJIAJHAHHA

HAYKOBO-AOC/JIAHA I'PYIIA:

BoHaapeHko B’'ssuecsiaB BosiogumMupoBuy
KaHU/JaT TeXHIYHUX HaYK, [IOLeHT,
JloLleHT Kadeapu iHKeHepil BaroHiB Ta IKOCTi NPOAYKIii
Ykpaincvkull depacasHull yHieepcumem 3aai3HUMHO20 mpaHchopmy, YKkpaina

PaBiok Bacuiab I'puroposuy
JIOKTOP TeXHIYHUX HayK, [OLeHT,
npodecop kadeapu iHKeHepil BaroHiB Ta AKOCTi NpoaAyKLii
YkpaiHcokull depacagHull yHisepcumem 3a4I3HUYH020 mpaHcnopmy, YKpaiHa

Maxxapa Os1ekcanap OJieKcaHAPOBUY
MaricTpaHT kadeapu iHKeHepii BaroHiB Ta AKOCTi NpoAyKIii
YkpaiHcovkull depacasHull yHigepcumem 3a/i3HUYHO20 mpaHcnopmy, YKpaiHa

MockoBuyeHko Makcum CeprinoBud
MaricTpaHT kadepu iHKeHepil BaroHiB Ta AKOCTi NPOAYKILii
Ykpaincvkuli depaxcasHull yHieepcumem 3a4i3HUMHO20 mpaHchopmy, YKkpaina

IllepemeTa PomaH IBaHOBHY
MaricTpaHT Kade[pHu iHKeHepil BaroHiB Ta AKOCTI NPOAYKIii
YkpaiHcokull depacasHull yHigepcumem 3a1i3HUYHO20 mpaHcnopmy, YKpaiHna

[ligBUlLleHHs eKCIyaTalinHOl TOTOBHOCTI MaCaXMPCbKUX BaroHiB i
3MEHIIEeHHA TPUBAJIOCTI iX MIPOCTOI MOXHA JOCATTHU 32 PaXyYHOK CKOPOYEHHH
yacy BU3HA4Y€HHs INpale3/[aTHOCTI eJIEKTPOHHOrO O00JIaZflHAHHSA 1 MOIIYKY
MicIsl BiAMOBHY B MOT'0 eJIEKTPOHHUX KOMIIOHEHTax. Ll mpob6JjieMa MoXke OyTH
BUpillleHa LIJIAXOM NMPOBeJEeHHS AOCJi[KeHb, PO3POOKHM Ta BIPOBA/KEHHS
IPOTrpecHMBHUX METOJO0JIOTIH OLiHKK HaAiMHOCTI, a TaKOX MeTOo/iB i 3aco6iB
TEXHIYHOIO0 Z[iarHOCTyBaHHA 006J1a/lHAHHSA MaCaXKUPChKUX BaroHis [1-4].
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3anpornoHOBAHO METOAWKY OLIIHKUA MPOEKTHOI HaJ[iMHOCTI eJIeKTPOHHOI
anapaTypu NacaXMpPCbKUX BaroHiB. Ha 6asi maHol MeTOAMKH pO3poO6JIEeHO
TEeXHOJIOTI10 1%} aJITOPUTM JllarHOCTYBaHHA eJIEKTPOO06JIaITHAHHSA
MIAaCaXKUPCHKOro BaroHa. BoHa BpaxoBy€e OTpHMMaHi pO3paxyHKOM NOKa3HUKU
HaZ[IMHOCTI eJIeKTPOHHUX OJIOKIB MNAacaXUPCbKOr0 BaroHa Ta BU3HA4ae€
IOCJIJOBHICTb  [larHOCTYBAaHHA €JIeKTPOHHOI  amapaTypd  3TiJHO
pO3paxoBaHOI HAZiMHOCTI. /0 KJIF0UOBUX IPUCTPOIB CUCTEMU aBTOMAaTUYHOTO
KepyBaHHS HaJlexKaThb eJIEKTPOHHI OJIOKH pery/isiTopa Halpyrd reHepaTopa,
peJie 4aCTOTH, a TAKOXK OJIOKU peryJl0BaHHA 3apAAy aKyMyJIATOPHOI 6aTapel
Ta 3axXMCTy. 3a3HayeHi OJIOKM OyJu o00paHi SIK O06’€KTH MOoJaJbIINX
JloCJdipKkeHb 3 MeTOKW MiJBUIEHHS iX HaAilMHOCTI Ta QYHKIiOHAJbHOI
ePEeKTHUBHOCTI.

[Ipo6sieMa TOTOBHOCTI Ta HaJiMHOCTI MAaCaKUPCbKUX BaroHiB Ha
AT «Ykp3ani3zHuuga» norpebye ePeKTUBHUX KOHCTPYKTUBHHUX PillleHb Ta
BHKOPUCTAHHS CY4YaCHUX [iarHOCTUYHUX MiJX0/iB 10 00J1a/lHAHHS BaroHiB Ta
CKJIalHOI amapaTypu KepyBaHHs [5-9]. Bigomo, 1o aiarHocTyBaHHS
nigmUNnHUKOBUX By3aiB [10-13] i MoaepHisanisa raibMoBux cucteM [14-16]
NiBUILYIOTh IX epeKTUBHICTh | 3HWXKYIOTb BUTPATHU MiJi Yyac eKCIJlyaTalil
BaroHis [17-20].

3aCTOCYBaHHA CY4YaCHUX MeTOJIB IHTeJeKTyaJIbHOIO aHajli3y [JaHUX,
30KpeMa HediTKOl JIOTIKM Ta KJacrepusalil, CHOpUAE TMOKPALIEeHHIO
JIIaTHOCTUKU PYXOMOro CKJaJy. MeToau O0OpPOOKM TeXHIYHHUX [JaHUX
JI03BOJIAIIOTh epeKTUBHIillle aHaJi3yBaTH eKCIJIyaTalliliHI XapaKTePUCTUKHU
00J1aZlHAaHHSA Ta NPOTHO3yBaTH Uoro BiAMoBHU [21-23]. Bukopuctanusa STEM-
NiIX0/liB Ta TEXHOJIOTIK HeYiTKOoI JIOTIKM  [103BOJISE  PO3POOUTH
iHTe/leKTya/IbHI CHCTEMM MOHITOPUHTY, $Ki 3abe3neyyloTb CBO€EYACHE
TexHiuHe 00CJyroByBaHHS Ta NMPOJOBXXEHHS pecypcCy KJHYOBUX eJIeMEHTIB
NAaCaXUPCbKOr'0 PyXOMOTO CKJIafy [24-26].

BpaxoByro4Hu [i0 BOEHHOTO CTaHy Ta CKJIAaJHY €KOHOMIYHY CUTYalil y
KpaiHi, ¢iHaHCYyBaHHS Ha MNPHUAOAHHS HOBUX MACAKUPCbKUX BaAroHiB s
AT «Ykp3ani3HuLg» 3HAa4YHO 3MEHLIMWJIOCH, Ta 3HA4YHa KiJIbKICTb BaroHiB
BignpaioBaiu cBill pecypc. 3a AaHUMU OCTaHHIX AocaimkeHb [20, 27],
CTYNiHb 3HOCY MACaXMPCbKUX BaroHiB cTaHOBUTbL 88-93 %. Horo crapinus
AyKe IBHUJKe 1 He KOMIIEHCOBAHO HAJAXOJKEeHHAM HOBUX BaroHiB. 3a
CTaTUCTUYHUMU [JAHUMH, CTPYKTypa IHBEHTAPHOrO MapKy MNACAKUPCHKHUX
BaroHiB ¢iniany «Ilacaxxupcbka kommnaHisg» AT «YKp3anizHULA» AyXe
3MiHWJIacsl 3a OCTaHHi poku. Halbinbllly mATOMYy Bary y CTPYKTypi mapky
NacaXMPChbKHUX BaroHiB 3aiMarTh BaroHu BigkpuTtoro tuny (IIMO), kyneiHi
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(UMK) ta cnanbHi (CB) (pucyHok 1). [Ipy uboMy, BaroHy BiIKpUTOI'0 THUIY HA
CbOTOJIHI HAMObi/bIlIe EeKCIJyaTyloTbCs 3 BiJnpanboBaHHUM HOPMAaTHBHUM
CTPOKOM CJIyKOHU.

B [TnankapTHi BaroHI

=IIMO =I[MK =CB
® KyneiiHi BaroHn

= CB paronn

Puc. 1. CTpykTypa 3arajibHOro napkKy naca:;KMpcbKux Barosis (a) i napky
Naca)KUPCbKUX BaroHiB 3a BuAamu (6)

EjlexTpoo6JiajHAaHHS Cy4aCHOr0 NacaXXUPCbKOro BaroHa € pi3HOTUIIHUM
Ta CKJIQJHHUM 3a CBO€E 6yAo0BOw. IcHye 6araTto BUIIB Ta MoAudikalin
KOMIIJIEKCIB ~ e/JIeKTpOoO0OJIafJHAaHHSA  BITYM3HSAHOTO Ta  3aKOPJOHHOIO
BUpPOOHUITBA. KoMMmyieKkcH esleKTpoo6/1aHAaHHS MOCTIMHO OHOBJIOIOTHCS Ta
BJAOCKOHAJIIOTHCA. Ha BITYN3HAHUX MACAKUPCbKUX BaroHaxX MPUCKOPEHOT O
pPyXy BHUKOPUCTOBYIOTBCA OiJbII Cy4YacHi LUTU PpO3NOAIJNBHI CHCTEM
aBTOMATH30BaHOTO yIpaBJliHHSA, KOHTpoJIto i AiarHocTuku (IIP CAYK/), ki
nobymoBani y HIIIl «XapTpon-Exkcnpec». KpiMm Toro, 3zilicHIOETBHCS
MO/JlepHi3alif eJileKTpoHHUX KoMIieKciB Tuny EB.10.02, ki 3aMiHIOIOThCS Ha
6inbm cyvyacHi komriekcu EBH.10.003 g/ momasiblioro BUKOPUCTAHHS Yy
CKJIa/ll HEKYTIEMHUX MaCaKUPCbKUX BaroHiB, 1110 NPOXOAATh KaliTaJbHi BUAU
pPEMOHTY.

Y 3B'I3Ky 3 OHOBJIEHHSIM eJIeMEeHTHOI 06a3d Ta 3MiHOW BUMOT [0
bYHKIIOHAZIBHOCTI eJIeKTPO06JIaflHAHHSA, NTI0CTAE MOTpeba y cucTeMaTU3allii
Ta CTPYKTYpPHOMY aHaJsi3i icHywouux cucteM. lle gae 3mory 6isbll 4iTKo
OKpEeCJUTHU QPYHKIiOHAJIbHI MOXKJIMBOCTI KO)KHOT'O KOMIIOHEHTA Ta BU3HAYUTH
IPIOPUTETHU TEXHIYHOTO BJAOCKOHAJIEHHS].

Yci HagBHI cUCTeMHM eJIeKTPOOOJIaJHAHHA, IO 3aCTOCOBYKOTbCA Ha
AT «Ykp3asni3HuUlg», MOXKYTb 0y TH K1acudikoBaHi y BUTJIAAI PyHKIIiOHAJTIbHO-
CTPYKTYpHOI cxeMHU (pUCYHOK 2). Takui miAxiJ [03BOJISE 3/iMCHIOBATH
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KOMIIJIEKCHY OLIIHKY TE€XHIYHOI'0 CTaHy eJIEKTP0o0oOJIa/lJHAHHS MacCa’XMPCbKUX
BaroHiB, BUABJSATHA BY3JM 3 HU3BKHM piBHEM HAJiMHOCTI, a TaKOX
ONTUMIi3yBaTHU MpoLecu MoJepHi3alii Ha mifcTaBi ¢aKTUYHOrO TEXHIYHOTO
CTaHy €JIEMEHTIB CUCTEM.

Cuerema HuspkoBonbTHI JKepesa elekTpoeHeprii BHCOKOBONETHI
eHeproszabesrnedeHHs JuKepena
CY4acHHX BaroHiB OcHoBHe Pesepene eleKTpOeHeprii
- Tenepatop
ApTOHOMHa (3MillaHa) AkymynaropHa Oarapes
0e3 KIIMATHYHOI YCTAHOBKH 8-12 kB,
(U=50 B) 15 kBr*rog, 650 kr
240-270 kr BucokosonsTHa
MarictTpais noizzua
Feﬂe TO (jans sEuBAeHHS KOMOIHOBAHOTD
ABT‘DHOM:H& (SMi'I]]aB.a) pa P KOTIIA ONATEHHA )
3 KINIMATHYHOK) YCTAHOBKOI 30-35 kB,
(U=110B)
190 200w AxymynsTopHa Oatapes
33-38 kBr*roa, 1450 kr
CraruaHuii BucokosonbTHa
entpanizosana IepeTBOpIoBaY MaricTpais noizaa
3 KIIMaTHYHOK) YCTAHOBKOO .
45 KBT, 1200 KT (719 HHBICHHA CTATHMHO

HEPeTROPIOBAYE)

Puc. 2. TUNOBI cUCTeMHU eHepro3ade3nedyeHHs Naca)KUPCbKUX BaroHiB

Halibinbiia KiZIbKiCTh Maca>XMPCbKUX BaroHiB 06J1a/lHAHI KOMILJIEKCAMU
esiekTpoo6sagHaHHsa TuniB EB.10.02, EIIB.10 Ta iH., 10 cKJ1aAy SKUX BXOAWUTb
CKJIaJJHA eJIeKTPOHHA amapaTypa aBTOMAaTUYHOIO KepyBaHHHA, KOHTPOJIIO i
3axuUcTy. Ha pucyHky 3 306pakeHUN NyJIbT KepyBaHHS Ta eJIEKTPOHHI 6JI0KH,
1110 BCTAHOBJIEHI Ha 6araThbOX NacaKUPCbKUX BaroHax BiIKPUTOrO THUILY.

a) 6)

Puc. 3. [lys1bT KepyBaHHSA (@) Ta eJIEKTPOHHI 6JI0KH (6) MacaKUupCbKOro
BaroHa BiAKpUTOro TUILY

263




HaykoBi BioaKpuTTa Ta dyHOaMeHTalbHiI HayKOBI OO0CAIAXXEeHHSA: CBITOBMIM O0CBIA
|

[lig 4ac BiAHOBJIEHHSl €JIEKTPOOOJIalHAHHS MMaCaKUPCbKUX BaroHiB,
3Ha4YHa YaCTHWHA 4acCy BUTPAYAETHCH HA MNOLIYK HECIIPAaBHOCTI Ta KOHTPOJIb
npaie3[aTHOCTI. 3a OCTAHHIMHU JJTaHUMHU, Ha MOILIYK HECIIPABHOCTI Y CKJIAJJHUX
pajioeIeKTPOHHUX CUCTeMaX, pa3oM 13 NiATOTOBKOK [0 IOUIYKY,
BUTpPAYa€TbCAd 0JIM3bKO 75 % 3araJibHOro yacy peMOHTY cUCTeM. TOMy, mpH
IOLIYKY HeCHpPaBHOCTI Ta KOHTPOJI MHpaLe3JaTHOCTi, BUHUKAE 3aBJaHHA 3
BHM3HAUeHHs HaAWOi/bll pallioHaJbHOI TMOCJAiIOBHOCTI omepalii, 110
3abe3neynsia 6 MepeBipKy esieKTPOOOJaJJHAHHS NMaCaXXHUPCbKUX BaroHiB Yy
HAaWKOPOTIUMM 4Yac. BHKOpuCTaHHA pe3yabTaTiB JOC/HIJXKeHb [JaCTb
MOXJIMBICTh 3MEHIIWTH Yac Ha MOLIYK HECTIPABHOCTEM Y eJIEKTPOHHUX 6J10KaX
NACaXXMPChKUX BAroHIB, a TAKO0X MiJBULUTHA HAJIMHICTb Ta TOTOBHICTH
BaroHiB y eKcCI1yaTalil.

Bca esieKTpoHHa amapaTypa NAacaXUPCbKOTO BaroHa BUKOHaHa 3a
0JIOKOBUM NPUHLMUIIOM U Y 3aJ1€2KHOCTI BiJj QYHKIIIOHAJIbHOTO MPU3HAYEHHS
HOJIiJIIETbCS HA TaKi OCHOBHI OJI0KH: 6J10K 3axucTty (B3), 6/10k peryasatopa
Hanpyru reHepatopa (BPHI), 6s0k pese 4yactotu (BPY) i 6Jsiok pese
teMmnepaTypi (BPT). [HLi esleKTpOHHI 6J10KA MalOTh pyropsi/iHe 3HA4eHHS B
CUCTeMi eJIeKTpPOOOJIalIHAaHHA MaCaXUPCbKOTO0 BaroHa, TOMYy OLjiHKa
HaJ[iIMHOCTI BUKOHYyBaJacs /s 3a3Ha4eHHUX OJI0KIB.

3 MeTOW BHUpilIeHHS Npo0JieMH 3MeHIIeHHs 4Yacy Ha [JiarHOCTYBaHHA
eJIEKTPOHHOI amapaTypu MNACAKUPCbKHUX BaroHiB BUKOHAHO pPO3PaxyHOK
NPOEKTHOI HA/IIMHOCTI eJIEKTPOHHUX OJIOKIB acakupcbkoro BaroHa [20, 27].
Br3HadyeHi po3paxyHKOM MOKAa3HUKHM HAJiMHOCTI HaJaJli BUKOPUCTAHO AJd
CTBOPEHHA PaLliOHAJIbHOI'O aJITOPUTMY AiarHOCTYBAaHHA.

[HTEHCHUBHOCTI BiiMOB (A1) eJIeKTPOHHUX 6JI0KiB MacakKUPCbKOT'0 BaroHa i
cepeHil Yyac HampaloBaHHA A0 BigMoBHU (T:) BU3Ha4YaeThcsA 3rigHo [27]. [Ipu
[IbOMYy, PO3pPaXxyHOK NOKa3HWMKAa HAAIMHOCTI 3AIMCHIOETHCA BiAIOBIZHO [0
CTPYKTYPHUX CXEM HaJAiAHOCTI KOXXHOrO 3 €eJIEKTPOHHHX OJIOKIB Ta ix
KOMIIOHEHTIB. Pe3ysibTaTyu po3paxyHKy IHTEHCUBHOCTI BiJMOB i cepeHbOro
yacy HamnpaloBaHHS [0 BiJIMOBU €JIEKTPOHHHUX OJIOKIB MaCaKUPCbKOTO
BaroHa HaBeJleHO y Taosinni 1.

Tabauys 1
Pe3ysibTaTH pOo3paxyHKy HaAiHOCTI eJIeKTPOHHOI anapaTypu
NMaca)XxMpChbKOro BaroHa

Ne HaliMmeHyBaHHS IHTeHCHUBHICTDb BiAMOB, | CepezHil yac HampaloBaHHS
6JI0Ka Aen1/TOf no BigmoBH, Tc, Tof,

1 | BPY 1,69071-106 591467

2 | BPT 0,85222-10-¢ 1173396
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IIpodoscenHss maba. 1

No HaliMeHyBaHHA IHTeHCHUBHICTDb BigMOB, | CepeHil yac HampaloBaHHS
6JI0Ka Asn,1l/rof no BigmoBy, Tc, rog,
3 | B3 1,39393-10° 717411
4 | BPHT 0,71097-10-¢ 1406529
PasomMm 4,6956-106 212965

Ha nmiacraBi mnpoBefeHOro po3paxyHKy IHTEHCUBHOCTI BiJAMOB
eJIEKTPOHHUX OJIOKIB MaCaXXUPCbKOrO0 BaroHa po3po0JieHO aJropyuTM
INOCJIZOBHOCTI IX JIarHOCTYBaHHS, fAKUU MOXKe OYTU BHUKOPUCTAHUU Y
JliaTHOCTUYHOMY O00JIaZlHAHHI, fIKe BHUKOPUCTOBYETbCA NPU TEXHIYHOMY
00C/IyTOBYBaHHS Ta PEMOHTI eJIeKTPO006JIaZlHAHHS MTacaXXKUPCbKUX BaroHis. Lle
J1aCTb 3MOT'Y 3MEHIIUTH YacC Ha BiZJHOBJIEHHS BY3JIiB [1ACAXKUPCbKUX BAroHiB i
3MEHLIUTHA IX MPOCTIA y eKCIJyaTallilHUX MiApo3/iJax NacaXXUPCbKOTro
KoMIieKcy. HuHI /1 [liarHOCTYBaHHS €JIeKTPOHHUX GJIOKIB MacaXUpPCbKOTr0
BaroHa 3acTOCOBYIOTbCS KOHTPOJIbHI CXeMU BiJi 3aBOJAY-BUPOOHMUKA Ta
NPUCTPiN AiarHOCTUYHOTrO KOHTpouto MJI-410 (pucyHok 4).

Puc. 4. KOHTpPOJIbHO-AiarHOCTUYHE 00/IaAHAHHA AJIS €JIEKTPOHHOI 0
00J1aJHAHHA NaCAXKUPCbKUX BaroHiB

3anponOHOBAHO IMOBIPHICHHUM aJITOPUTM [JiarHOCTYBAaHHS, CYTh SIKOTO
NOJIATAE B NOCJAIJJOBHIM MNepeBipli eJieMeHTIB BiANOBIAHO [0 3MeHIIEHHS
MMOBIpHOCTI ix BigMoBU. Ha mepumomy erami 3/iMCHIOETbCA [ialHOCTHKA
eJleMeHTa 3 MAaKCHMaJIbHOK MMOBIPHICTIO BiZIMOBH. Y pasi miATBepAKeHHs
WOT0 CHpPaBHOCTI, MepeBipka MepexoJUTh A0 HACTYIHOTO eJIeMeHTa 3a
paHroMm. Taka T@OC/HIAOBHICTD [OO3BOJIIE CYTTEBO CKOPOTUTH CepelHIo
KiJIbKICTb NepeBipoOK i 4ac, HeoOXiJHUH /i1 BCTAHOBJIEHHSI HECIPaBHOCTI
By3Jla NACAXXUPCHbKOr'0 BaroHa. 3a3Ha4€HUW aJITOPUTM HepiJKO IHTYITUBHO
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3aCTOCOBYETHCA TEXHIYHMM IIEePCOHAJIOM Yy MPAKTHULI NMOWYKY BiIMOB, OJHAK
JU1s1 1oro epeKTUBHOTO BIPOBA/I>KEHHS HEOOXi/[HA MoIepe/IHA PO3paxyHKOBaA
OIliHKa.

3 ypaxyBaHHAM OTPMMaHUX 3HA4YeHb INOKA3HUKIB HAAIMHOCTI
eJIEKTPOHHUX 6JIOKiB (Tabsiuisd 1), BCTAHOBJIEHO AOLbHICTh 3JiMCHEHHS
JIlarHOCTYBaHHA B MOPAAKY 3pOCTaHHA ix HaginHocTi: BPY —» b3 —» BPT —
BPHT, To6TO0 Big MeH11 HaAidHOTO 6JiI0Ka A0 6iJbI HAZiIMHOTO (PUCYHOK 5).
Takuil niaxig copusie MigBULIEHHIO ePEKTHBHOCTI MpOLLeCy KOHTPOJIIO
TEXHIYHOTr0 CTaHY eJIEKTPOHHOTO 06J1a/IHaHHS NacaXKUPCbKKX BaroHiB.

- O-O-E-O--O-0®

BPY, B3, BPT, BPHI - enekTpoHHi 6J10KH, 110 MiAJASraloTh AiarHOCTYBaHHIO;
A1+A32 - nepesiik mapameTpiB eJIEKTPOHHUX OJIOKIB, 1110 NiAJAAral0Th KOHTPOJIIO
Puc. 5. AITOPpUTM AiarHOCTiBaHHA eJIeKTPOHHUX OJIOKIB, 10 BPaXOBYE iX
HaAIMHICTh

Po3pobsieHo iMmoBipHicHUY aJITOPUTM JlarHoCTyBaHHA
eJIEKTPOOOJIa/IHAaHHA MAaCaKUPCbKUX BaroHiB, 110 BPaxOBYE MPOEKTHY
HaJ[iHICTb OKpeMHUX eJIEKTPOHHHUX OJIOKIB. 3ampolNOHOBAaHUW MiAXiJ
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3abe3neyye pallioHaJbHY TNOCAiJOBHICTb IepeBipKU eJIeMeHTIiB 3a
MMOBIPHICTIO 1X BiZIMOBH, L0 A03BOJISIE CYTTEBO CKOPOTHUTHU CEPEJHIM 4ac
BUSIBJIEHHS HECIPAaBHOCTEW. YNPOBA/PKEHHS TAKOT0 aJrOPUTMy CIPHUSAE
3MEHIIEHHI NPOCTOIB MiJi Yac TEXHIYHOr0 0OCJAYrOBYBaHHS MACaXUPCbKUX
BaroHiB, MiJIBUIIEHHIO TOYHOCTI 1X JAiarHOCTyBaHHSI Ta eQEeKTUBHOCTI
PEMOHTHHUX 3axO0/iiB. ¥ pe3yJbTaTi LbOT0 MiABUIIYETbCHA €eKCIJyaTaljiiHa
FOTOBHICTb  MACaXXUPCbKUX  BAroHiB, ONTUMI3YIOTbCA  pecypcd Ta
NOKPAIYEThCS 3arajibHa HaJlilHICTh QYHKIIOHYBAaHHS €JIEKTPOO0OJIaJHAHHS
B YMOBaX 3aJ1i3HUYHOI eKCIlyaTalil.
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