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MOJAEJIb BUBOPY CEPBEPA CUCTEMU CYIITYTHUKOBOI'O
MOHITOPUHT'Y CTAHY BYAIBEJIbHO-TOPOKXHbBOI TEXHIKH
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! XapkiBebkuii HanioHAILHMIT ABTOMOGLILHO-T0PO:KHIl yHIBEpCHTET

Anomauia. Pospoonena modenv 6ubopy cepgepa cucmemu CYnymHuKo8020 MOHIMOPUH2Y cmany 6y-
0i8eNIbHO-00PONHCHLOI MEXHIKU, AKA 00360 IUMb NPUUMAMU eheKMUBHI HAYKOB80-00IPYHMOBAHI pileH-
HA 8 YMO8AxX Oa2amoKpumepiaibHOCmi ma HegUsHAYeHOCmi uxionux danux. /Jo3eonums niosuwumu
onepamueHicms i OOCMOGIPHICb CUCMeEMU CYNYIMHUKO8020 MOHIMOPUHEY HA OCHO8I OaHUX, Wo 30u-

Ppaioms Ha HbOMY.

Knwuoei cnosa: cynymnuxoguii MOHIMOpUMe, HeYimKi 0aui, MOYKu KOHMPOII0, NOKAZHUKU, cepeep.

Beryn

MOHITOpUHT OyIiBEJIbHO-TOPOKHBOI TEXHi-
KM Ha ChOT'OJIHI € IONTUPEHUM BUIOM KOHTPOJIO
TPAHCIIOPTY Ta CTaHy TPAHCIOPTHOIO 3aco0y,
MapuipyTy, BHUTpPaTH TaJMBa, BUKOPUCTAHHS
oOJaJiHaHHs, PSKUMIB poOOTH Ta iH. 3aBISKH
CYIIyTHUKOBOMY MOHITOPHHTY 3’SIBIISIETHCSI MO-
JKJIMBICTDh IIBUJKOTO BHPIIIEHHS HWU3KK HaliBa-
JKIMBIIIKX 3aBaaHb. CydyacHe MIiANPUEMCTBO 3
TPAHCIIOPTHUMH  3aco0amMu 1 JOPOXKHBO-
Oy/IIBEIBHOIO TEXHIKOK HE MOXe OOidTHCS 0e3
noionoi cucremu. Pi3Hi 3ac00M MOHITOPUHTY
TPAHCIIOPTHUX 3aCO0IB JIOMOMOXYTh HE TLIBKH
BIJICTE)KUTH MICI[E3HAXOPKEHHS TPAHCIIOPTHOIO
3aco0y, ane i 3’scyBaTH HOTro MOTOYHUH CTaH, a
TaKoX poOOoTy 1 cTaH 0ONajHAHHSA, SIKE Ha HbO-
My €. Lls cucrema 103BOJIsIE BUPILTYBaTH Taki
3aBaanHs [1-3].

1. EdexrtuBHe BUKOpHUCTaHHS OyJiBEIbHO-
JIOPO’KHIX MaIllMH 33 PaXyHOK BUKIIFOUCHHS HE-
UTBOBHX PEHCIB.

2. KoHTponb BUTpaTH MajvBa Ta MPUITMHEH-
HS BCIX MOYKJIUBHX 3JTOBKHBAHb 1 MaxiHaIIH.

3. OmepatuBHa KOOpIUHALIST pOOOTH TEXHi-
KM 1 pOOOYHX.

4. 30ibpIIeHHST TEPMIHY eKCIUTyaTallii TexHi-
KM 33 paxXyHOK 3a0e3Ne4eHHs TITbKHU IITHOBOTO
BUKOPHMCTAHHS B HOMIHAJIBHUX PEKUMAaX.

5. Bubip TumiB 1 BumiB OyxiBenabHO-
JIOPOKHBOT TEXHIKU Ta IXHBOI KITHKOCTI B KOM-
TaHii.

6. MOHITOPHHT peXHUMIB POOOTH 00JaIHAH-
Hs Oy1iBETbHO-TOPOXKHIX MAIIIHH.

7. IlimBuieHHs AUCIUIUTIHA POOOTH W TEX-
HIKH Oe3MeKu.

8. KoHTpoinp Micts po3rantyBaHHs, poOOTH i
CTaHy TeXHIKH [4].

Otrxe, GOpMYEThCS 3HAYHUN OOCIT MaHUWX,
SKi HeoOXimHO 30epiraTh W aHamMi3yBaTH IS

(¢opMyBaHHsS OUIBII TOYHUX YIPABIIHCHKHX
pimeHs. J{J1s1 BUpINIEHHS 3a3HAYEHOTO 3aBJaHHs
HeoOxijHO BHOpatu cepep. Kpurepii Bubopy
cepBepa € He TIIbKU KUIbKICHUMH, aJie TaKOXK 1
SIKICHUMH [5].

HasiBHi Ha chorosiHi Mojieli BUOOPY cepBepa
CHUCTEMH CYIyTHUKOBOTO MOHITOPHHTY HE JIO-
3BOJISIIOTH BHPIIIYBAaTH KOMILICKCHO 3aBIaHHS
OIIIHKMA KUTBKICHUX 1 SIKICHUX KPHUTEpiiB OAHO-
yacHO. ToMy sl BUPILICHHS I[LOT'O 3aBJIAHHS
MPOTIOHYETHCS BUKOPHCTOBYBAaTH MaTeMaTHY-
HU# anapaT Heditkux MHOXHH [6—10].

Amnani3z myoaikanii
3HaYHMH BHECOK Y PO3BHTOK TEOpii Ta Mpak-
THKA CHUCTEM CYIYTHHKOBOI'O MOHITOPUHTY
saificamnn  BYeHi Moxammmen bakkep, My-
aik A., Yenyp A, Hedoomos JLI. ta in. [1-6, 8—
10].

Merta i nocTaHOBKA 3aBIaHHS

Mera cTarTi MIOBUNIUTH ONEPATHBHICTH 1
JIOCTOBIPHICTb KOHTPOJIIO CTaHy JOPOXKHBO-
OyZiBebHOT TEXHIKH 332 PaxyHOK PO3POOKH MO-
neni BUOOpy cepBepa CHUCTEMHU CYIyTHHKOBOTO
MOHITOPUHTY CTaHy OYIiBEIbHO-IOPOXKHBOT
TEXHIKH.

Hexait Bimomo: 6e3mid THIIB 1 BUIIB CEpBe-

piB S :{S }, hzl,_h', q=1,_qh, me h'—

hq
KUIBKICTh THUIIIB CEPBEPIB, q — KUIBKICTh BH1B
cepBepiB.

Omxe, HEOOXITHO 00paTH 3 MHOKHHU CEepPBE-

piB S ={Shq}, h:l,_h', q=:|.,_qh Ti, IO 3a-

OesreyaTh BUKOHAHHS BCIX (DYHKIH CHCTEMH
CYIIYTHHKOBOTO MOHITOPHHTY Ta BiJIIOBIIaTH-
MYTh 33JJaHUM KPUTEPisAM.
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3aBgaHHA MOJISATae y BUOOPI KPaIIOro TUIY i
BUJIy cepBepa 3 ypaxyBaHHSIM 3aJaHUX KpUTEpi-
iB: HagilHICTH cepBepa, PYHKIIOHAIBHICTD, Ba-
PTICTB TOLIO.

Mopens BHOOpY cepBepa cHCTeMHU
CYNMYTHHUKOBOT'0 MOHITOPMHTIY CTAHY
OyniBeIbHO-A0POsKHIN TeXHIKH

Beenemo sminny X, = {0;1}, ne X, =1~
AKmo obpano cepsep h-ro Tumy, (-ro Buay
JUIL  CHUCTEMH CYITyTHHKOBOTO MOHITOPHHTY,

Xq = 0 — B iHIIOMY BATIA/IKY.

YacTkoBi kpuTepii onTuMizarii:

— MiHIMaibHa IHTEHCHBHICTH BiIMOB CepBe-
pa:

b
He =min ) > H X, . (1)

h=1 g=1

e th— iHTepBalbHA OI[iIHKAa IHTEHCHBHOCTI

BiAMOB cepsepa N -ro tumy, ( -ro Bumy;
— MaKCHMaJIbHE 3Ha4eHHs HalpalfoBaHHS Ha
BIZIMOBY cepBepa 3a 3alaHUi Jac:

rqh

To=max) > T X, (2

h
h=1 g=1

ne Thq— iHTepBaJIbHA OIlIHKA 3HAYEHHS Hampa-
IIOBaHHs Ha BiAMOBY cepsepa h -ro tumy, (-ro

BUJLY;
— MiHIMaJbHe 3HA4YeHHs Koe(illieHTa TOTOB-
HOCTI cepBepa:

hq"
A =minY > 4 X, ()

h=1 g=1

ne Ahq— iHTepBaJIbHA OLIHKA 3HaYCHHA Koedi-
1i€HTa TOTOBHOCTI cepsepa h-ro Tumy, (-ro

BHJLY;
— MiHIMaJIbHA BapTiCTh CepBepa

h g
Cs=min> > C, Xy, (4)
h=1 g=1

ne C,,— inTepBanbHa OliHKa BapTOCTi cepBepa

h -ro Tumy, (-ro Buuy.
OGacTh JOMYCTUMHX PilllEHb BU3HAYAETHCS
0OMEKEHHSIMU:

— IHTEHCHBHICTh BIJIMOB KOXHOTO CepBepa
. . 0
Mae OyTH He OinbIIor0, HiX 3agana Hg

Hy X <HS;

_ S 5)
h=1h";q=1q";

— 3HAYCHHS HAINpAI[IOBaHHS Ha BIJIMOBY Cep-
BEpO 3a 3aJaHWil Yac TOBMHHE OyTH HE MCH-

. « 10
IIMM, HDK 3aJaHun TS

Toq Xpg 2 TS ;

hg =—

(6)

h=1n:q=1q";

— 3HauYCHHS KOoe]illieHTa TOTOBHOCTI cepBepa
. . 0
Mae OyTH He OiNbIINM Bifl 331aHOT0 Aq

e ™

— KIUIBKICTh SiZIEp Ipoliecopa cepBepa Mae

OyTH HE MEHIIOKO 3a Bg

Bog Xpg > B ;

hg =—

_1ha=1a"
h=1h";0=1q" ®)

Bhg

THIlY, ( -I'O BULY;

— KIJTBKICTH siiep mporiecopa cepsepa h-ro

— TaKTOBa 4YacTOTa Ipolecopa cepsepa Io-

BUHHA OYTH HE MEHILIOO 32 3a/laHy Dg

0.
DgXng 2 DY ;

(8)

=
Il
=
=
o]
Il
-
o
=

Dhg

ro TUMy, J -ro BUIY;

— TaKTOBa 4acTOTa Tmporecopa cepsepa h-

— 0o0csr omepaTUBHOI MaM ATl cepBepa Mae

OyTH HE MEHIITNM, HI)K 3aTaHHIA Gg

GhgXng =G ;

9)

>
Il
=
5
o)
Il
=
o
=

G, — o0car omeparuBHOI maM’sTi cepBepa
hq

h-ro Tumy, ¢ -ro Bumy;
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— KUTBKICTh BHKOHYBaHUX (DYHKIIiH cepBe-
poM MOBUHHA OyTH HE MEHINOI, HIK 3ajlaHa

FO

q

Fo X, 2 F2;
h =

hg =
1 1 ~h
= 11 h ’ q 11 q : (10)

Fhq — KUIBKICTH BHKOHYBaHHX (YHKLIH cepse-
poMm h-ro tuny,  -ro Buy;

— BapTICTh cepBepa Mae OyTH He OUIBIIO0 32
Cs

h

qh
DD CaXig <C¢. (11)

h=1 g=1

— 3 ycix cepBepiB Moxke Oyt oOpaHUil JnIIe
OJTHOTO THITY Ta BHILy CEpBEp

n h

q
> X =1. (12

h=1 gq=1

MaremaTrura mozeins (1)—(12) HamexuTs 10
3aBJlaHb JIIHIMHOTO IUCKPETHOrO MpOrpaMyBaH-
Hs 3 OyJeBUMH 3MiHHUMHU 3a OaratbMa KpHUTepi-
savu. [ i1 BupimeHHs BUKOPUCTOBYIOTh METO-
i 6araTOKpUTepiaabHOI TUCKPETHOI ONTHUMi3a-
wii [6-8].

. Jani
Hani micas
obnajiHaHHs Busnauutu 06po6KH Cranpapra
L——» o0OsagHaHHs IS
KOHTPOJIIO
A0 BusHauntu TOUKH, 1€

Oy1eMO POBOAUTH

K KOHTPOJIb
Al

Kopucrysaui

CTpyKTypHa MOJeJIb OpraHizauii cucreMu
CYNYTHUKOBOI0 MOHITOPMHTY CTaHY
OyiBeIbHO-T10POKHBOI TEXHIKH

VY mpoueci opranizauii cucTeMu CymyTHHKO-
BOTO MOHITOPUHTY HEOOXiIHO BHPIIIUTH Taki
3aBJaHHS:

a) BU3HAYUTH 3ac00u OyiBeIbHO-I0POKHBOT
TeXHIKM i ycTaTKyBaHHs Ha Hild;

a) BHOpaTH TOYKH KOHTPOJIO, y SIKUX Oyne
MPOBOJUTHUCS MOHITOPUHT MOKA3HUKIB;

0) BU3HAYUTHU MOKA3HUKH, 10 BUMIPIOIOTHCS
M 9ac MOHITOPUHTY, Ta OJUHHII BUMIpY IS
KOHTPOJIBOBAHOTO 00JaIHAHHS;

B) BUOpAaTH OCHOBHI METOJMKH 1 3aCOOU BU-
MIPIOBaHHS JIJIsl TIOKA3HHMKIB OOJIaHaHHS Oy/Ii-
BEJILHO-I0POKHIX MaIlIHH.

Ha puc. 1 HaBeneHa cTpykTypHa MOJETH Op-
raHizallii CHCTEMH CYITyTHUKOBOTO MOHITOPUHTY
cTaHy OyaiBeJIbHO-OPOKHBOT TEXHIKH.

Opranizaiis CYMyTHHKOBOTO MOHITOPHHTY
JIOPOKHBO-0Y/IIBEIbHUX MAIIUH 3I1HCHIOETHCS
JUISL OTPUMAaHHS OIEPaTUBHOI Ta CUCTEMATUYHOI
iHpopmanii mpo craH i Aii, SKi BUKOHYIOTHCS 3
HUM, Hacammepes Ui 3a0e3eueHHs] eKOHOMiY-
HOi Oe3MeKN BHUKOPHCTaHHS PecypciB KOMIIaHii,
TEXHOTCHHOT O€3IeKH HaHOUIBII KOHTPOJIhOBA-
HUX O00’€KTiB, 3 MPIOPUTETOM IMUTAaHb OE3MEKH
Ta KOM(OPTHOCTI yMOB pPOOOTH IEPCOHATY,
SIKUM IIPALIOE HA HUX.

Jani .
TmicIs LF‘””
06poGKu Crangapru Tmics
00poOKHI
Crannapta
Busnauntu
MHOXHHY

Bu3HAYHTH OCHOBHI
METOMKH 1 3ac00n
BUMIPIOBAHHS 151

MOKA3HHKIB 00/1a/IHAHHSI
GyniBeTbHO-AO0POIKHIX
MaIliH

A3

HOKaH3UHKIB JULsI
MOHITOPHHTY

A2

Metoan npuiHATTS pillleHb

‘ Kopucrysaui ¢ \
|

Kopucrysaui

Puc. 1. CtpykTypHa MOJiens opraHizalii CHCTeMH CYITyTHHKOBOT'O MOHITOPHHTY CTaHy OyIiBEIbHO-

JIOPOKHBOT TEXHIKU

BucHoBkH
Otxe, po3pobiieHa MOJeNs BUOOPY cepBepa
CHUCTEeMH CYITyTHUKOBOTO MOHITOPHHTY CTaHy
OyIiBETbHO-TOPOXKHBOT TEXHIKH, KA, Ha BIIMI-
HY BIJl BIZIOMHX, BPaxOBY€ HEUITKY iH(popMa-
ITi0, IO JTO3BOJISIE TIPUMaTH €(hEeKTUBHI HAYKO-
BO-OOTpYHTOBaHI pillleHHS B yMoOBax Oararo-

KPUTEPIabHOCTI W HEBU3HAYEHOCTI BHXIiJIHUX
naHux. Takox po3poOiieHa CTPYKTYpHA MOJIEIb
opraizarmii CHCTEMH CYITyTHHKOBOTO MOHITO-
pUHTY CTaHy OyHiBEIbHO-TOPOKHBOI TEXHIKH.
Ile m03BOIUTH TiABUIITUTH OTIEPATUBHICTH 1 JOC-
TOBIPHICTH CHUCTEMH CYITyTHHKOBOTO MOHITOPH-
HTY Ha OCHOBI JIaHUX, III0 30MPAIOTh HA HHOMY.
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Model of server selection of satellite monitoring
system of the construction and road-building ma-
chinery

Abstract. A modern enterprise with construction and
road-building machinery cannot exist without such a
system. Various means of vehicle monitoring will
help not only to track the vehicle location but also to
find out its current condition, as well as the opera-
tion and equipment condition. A large amount of
data creates to be stored and analyzed to formulate
more accurate management decisions (problem).
To solve this, you need to select a server. Server
selection criteria are not only quantitative but also
qualitative. Currently, the existing models of server
selection of the satellite monitoring system do not
allow to solve a complex problem of quantitative and
qualitative criteria evaluation at the same time.
Therefore, to solve this problem, it is proposed to use
the mathematical models of fuzzy sets (methodology).
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The goal of the article is to increase the efficiency
and reliability of state monitoring of road-building
equipment by developing a choosing model of a serv-
er for a satellite monitoring system of the road-
building equipment state. The task is to choose the
best type and type of server that is taking into ac-
count the specified criteria: server reliability, func-
tionality, cost, etc. As a result model of server selec-
tion of satellite monitoring of construction and road-
building machinery condition was developed.
The practical aspect is the possibility to take into
account fuzzy information to make effective scientifi-
cally-informed decisions in terms of uncertainty mul-
ti-criteria and output data. A structural model of the
organization of the satellite monitoring system devel-
oped. That will increase the efficiency and reliability
of the satellite monitoring system based on the data
collection. During the organization of the satellite
system means of construction and road-building ma-
chinery and its equipment are determined; control
points selection where indicators monitored; the
methods and units of measurement for the controlled
equipment measured at monitoring are defined;
choose the method and means of measurement for the
performance of construction and road-building ma-
chinery. The organization of satellite monitoring of
construction and road-building machinery is carried
out to obtain operational and systematic information
about the condition and actions performed on its
equipment, primarily to ensure economic security of
the company’s resources, man-made safety of con-
trolled (originality).

Key words: satellite monitoring, fuzzy information,
control points, indicators, server.
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Mopenb BbIOOpa cepBepa CHCTEMBI CIIYTHHKOBOT'O
MOHUTOPHHTA COCTOSIHMSI CTPOMTEIBHO-
JOPOKHOH TEXHUKU

Annomauyun. Cogpemennoe npeonpusmue ¢ mpanc-
HOPMHBIMU CPEOCMBAMU U OOPONCHO-CIPOUMETbHOU
MeXHUKOU NPOCMo He Modcem 000Umucy 6e3 nodoo-
Hou cucmemvl. Pasnuunvle cpedcmea mMoHumopunea
MPAHCNOPMHBIX CPEOCME NOMO2YM He MOJbKO Om-
Cedums MecmoHaAxX0AHcOeHUe MPAHCHOPIMHO20 CPeo-
cmea, HO U BbIACHUMbL €20 meKyujee cocmosuue, da
makaice pabomy u cocmosnue 060py008ans, KOmo-
poe Ha Hem ecmb. DPopmupyemcs 60abWONU 00beM
OaHHBIX, KOMOPble HeOOXO0OUMO XPAHUMb U AHATU3U-
pogamv 015 opmuposanusi 60ee MOUHbIX YNPAG-
JleHueckux pewtenuil. J[na peuwienusi OaHHOU 3a0auu
Heobxooumo eviopamv cepsep. Kpumepuu evibopa
cepeepa SGNAIOMC He MOIbKO KOJUYECHEEeHHbIMLUL,
HO makdce U KavecmeeHHviMuU. B nacmoswee epems

cywecmgyrowue mooenu 8vlOopa cepeepa CUCmeMmvl
CNYMHUKOBO20 MOHU-MOPUHEA He NO38OJAI0OM  pe-
wamv KOMIIEKCHO 3A0a4y OYEHKU KOIUYEeCHEEHHbIX
U KawecmeeHHvlX Kpumepueg 00Ho8pemenno. Ilo-
9momy 015 peuwleHuss OaHHOU 3a0ayu npeoiazaencs
UCNONBL308AMb MAMEMAMUYECKULl annapam Hevem-
Kux muooicecms. Llenv cmamvu — nogvlcums onepa-
MUBHOCMb U OOCMOBEPHOCMb KOHMPOJIS COCMOSHUSL
00POIACHO-CMPOUMENbHOU MEXHUKU 3a cuem paspa-
bomxu modenu 6vlOOpa cepeepa Cucmemvbl CRYMHU-
K0B8020 MOHUMOPUHSA COCMOSIHUSL — CIPOUMENbHO-
00pOdICHOU mexHuKu. 3adaua cocmoum 8 6vlbope
Jyuue20 muna u 6uda cepeepa ¢ Yuemom 3a0aHHbIX
Kpumepueg: HAOeNCHOCMb cepéepd, (DYHKYUOHANb-
Hocmb, cmoumocms u m.0. Paspabomannas mooens
8blOOpa cepeepa cucmemvbl CnymHUKOB020 MOHUNO-
PpUHaA COCMOSIHUSL CIPOUMENbHO-00PONCHOU MEXHU-
Kil, KOMOpasi 8 OMaudue om uU36eCnHbIX YUUMbvledem
HeuemKylo UuHpOpMayuio, Ymo no360Jasem NpuHu-
mamov dhdexmusnvie HayUHO-000CHOBAHNbIE peule-
HUSL 8 YCIOBUAX MHO2OKPUMEPUALbHOCIU U Heonpe-
deneHnocmu Ucx0OHbIX Oanubix. Takdce paspaboma-
H4 CMPYKMYpHAsi MOO€lb OP2AHU3AYUU  CUCTEMbl
CHYMHUKOB020 MOHUMOpUHed. Imo 0acm 803mMOodic-
HOCMb  HOBbICUMb  ONEPAMUGHOCTL U DOCHO8ep-
HOCMb  CUCeEMbl CHYMHUKOB020 MOHUMOpUH2A HA
OCHOBe OaHHBIX, cCODUpaemblx Ha Hem. B xode opea-
HU3AYUU  CUCEMbL  CHYMHUKOBO20 ~MOHUMOPUHEA
HeoOX00UMO pewums credyruwue 3a0aiu. onpede-
UMb CPeocmea CmpoumenbHo-00pPONCHOU MEXHUKU
U 060pYy008aHUs HA HeM, 8blOpaAMb MOUYKU KOHMPO-
715, 8 KOMOPwIX 6y0em npou3sooumsbcsi MOHUMOPUHS
nokazameinet; onpeoenuns usmepsiemvle npu MOHU-
mopunee nokazamenu u eouHuybl usmepenus: O
KOHMPOAUPYemo2o 000py008anus; 8blOpams OCHO8-
Hble MemoouKu u cpedcmea usmepenus OJid NoKasd-
meneli  000pYO0OBaHUS  CIMPOUMETLHO-O0POI’CHBIX
mawun. Opeanuzayusi CnymHUKOB020 MOHUMOPUHSA
00-POACHO-CMPOUMENLHBIX MAUWUH OCYUECIBIISLEIMCSL
C Yenvlo NOoAyYeHusi OnepamueHol U cucmema-
MU4eCKol UHGOpMAYUL 0 COCMOSHUU U OCLICMEUSIX,
KOMopble Npousso0ssmest ¢ HUM, npexcoe 8ce2o 0
obecneuenusi IKOHOMUUECKOU He30nacHOCmu  uc-
NONIb308AHUSL PECYPCO8 KOMRAHUY,  MEXHOLEHHOU
6e30naACHOCMU CAMUX KOHMPOIUPYEMbIX 00bEKIMOs,
¢ npuopumemom 60npPocos Oe30NACHOCMU U KOM-
Gopmuocmu ycnosuii mpyoa pabomaroueco Ha Hux
nepcouaia.

Kniouesvte cnosa: cnymnuxogulii MOHUMOPUHS, He-
yemkue OdaHHble, MOYKU KOHMPOJs, NOKA3ZAmenl,
cepaep.

Hedénon Jleonna HBaHoBuy', I.T.H, Tipodeccop,
nefedovli@gmail.com,
KoHonbixun Anexcanap CepreeBnql, K.T.H, JIO-
nenT, makonon@i.ua,

3roHHuk  AjlekcaHap IOpneBuql, CTYZEHT,
al_zgon@i.ua,
1XapLKOBCI<H1“4 HaIlMOHAJBHBIA  aBTOMOOMIIBHO-
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