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MOJAEJIb BUBOPY CEPBEPA CUCTEMHU CYITYTHHUKOBOI'O
MOHITOPUHI'Y CTAHY BYJAIBEJIbHO-TOPOXHbOI TEXHIKH

He¢nonos JI.1., Kononnxin O.C., 3ronnux O.10.
XapkiBcbkHil HAIOHAJIbHUA ABTOMOOLILHO-10POKHiN yHIBepcUTeT

Anomauin. Po3pobnena moodenv eubopy cepsepa cucmemu CynymHUKO8020 MOHIMOPUHZY CMAHY
0Y0i8e1bHO-00POICHLOT MeXHIKU, AKA 00360IUMb NPUUMAMU  eeKmUsHi HAYKOBO-00IPYHMOBAHT
pllentss 8 ymMogax 6azamoKkpumepiaibHOCmi ma HesU3HAYEHOCMI BUXIOHUX Oanux. [lo3eonums
niosUWUMU ONEPAMUBHICMb | O0CMOBIPHICMb CUCIEMU CYNYMHUKOB020 MOHIMOPUHZY HA OCHOBI

OaHux, wo 30Uupame Ha HbOMY.

Knwuoei cnosa: cynymnuxoguii MOHIMOpUHe, HeuimKi 0aHi, MouKu KOHMPOI0, NOKASHUKU, cepaep.

Beryn

MomiTopuHT OymiBETEHO-TOPOKHBOT TEXHi-
KW Ha ChOTOJIHI € MOIIUPEHUM BUIOM KOHTPOITIO
TPAaHCIIOPTY Ta CTaHy TPaHCIIOPTHOTO 3acoly,
MapupyTy, BUTPATH IaNNBa, BAKOPUCTAHHS 00-
JaJHaHHs, PSKUMIB poOOTH Ta iH. 3aBIsKHU Cy-
MYTHUKOBOMY MOHITOPUHTY 3’SIBISIETHCS MOXK-
JUBICTH ITIBHIKOTO BHUPIMICHHS HU3KH HaBaX-
JTUBIMX 3aBaaHb. CydacHe MiANPUEMCTBO 3
TPAaHCIIOPTHUMHU  3aco0aMH 1 JIOPOKHBO-
OyaiBeNbHOIO TEXHIKOIO HE MOXKe oO0iiiTHcsa 0e3
nofionoi cucremu. Pi3Hi 3aco0uM MOHITOpUHTY
TPAHCIIOPTHUX 3aCO0IB JIOIMIOMOXYTh HE TIIbKH
BIICTXKUTH MICIIC3HAXOKCHHS TPAHCTIOPTHOTO
3aco0y, ane i 3’sCyBaTH MOT0 MOTOYHMH CTaH, a
TaKOK POOOTY 1 cTaH 00JIaHAHHS, SIKE HA HbOMY
€. g cuctema m03BOJISIE BUPINIYBATH Taki 3a-
Baanus [1-3].

1. EdextnBHEe BUKOpHCTaHHA OyAiBEIHHO-
JIOPO’KHIX MAIUH 32 PaxXyHOK BHKIIOYCHHS He-
LITBOBUX PEHCIB.

2. KonTpons BUTpary naivBa Ta MPUIAHCH-
HS BCIX MOYKJIMBUX 3JIOBKMBAHb 1 MaxXiHAIHA.

3. OneparuBHa KOOpAWHALS pOOOTH TEXHIKH
1 pobounx.

4. 30inpIIeHAs TePMiHY eKCIuTyaTariii TexHi-
KH 32 paXyHOK 3a0€3MEUYCHHS TIIBKH IIJIbOBOTO
BUKOPHCTaHHS B HOMIHAJIBHUX PEXIMaX.

5. Bubip TumiB i BumiB OyIiBeNbHO-
JIOPOKHBOT TEXHIKU Ta TXHBOI KUIBKOCTI B KOM-
maHii.

6. MOHITOPUHT peXHuMiB POOOTH 00IaTHAH-
Hs1 Oy IiBeNTbHO-IOPOKHIX MAIIHH.

7. 1ligBUIICHHS TUCIHIUIIHU pOOOTH U TeX-
HiKH O€3TeKH.

8. Konrpouns micus po3rairyBaHHs, poOoTH i
CTaHy TEXHIKH [4].

Orxe, (hopMyeThCsS 3HAYHUA OOCAT JaHUX,
sIKI HeOOX1JTHO 30epiratu U aHayizyBaTH JUist Go-
PMyBaHHSI OUTBII TOYHHX YIPABIIHCHKUAX pi-

mieHb. Jlns BUpINICHHS 3a3HAYEHOTO 3aBJIaHHS
HeoOximHO BUOpatu cepBep. Kpurepii Bubopy
cepBepa € He TUTbKHA KUIbKICHUMHU, alie TaKoXK 1
sIKICHUMU [5].

HasBai Ha choromHI MOAEII BHOOPY cepBepa
CHCTEMH CYMYTHUKOBOI'O MOHITOPHHTY HE J0-
3BOJISIFOTh BUPIIIYBAaTH KOMIUICKCHO 3aBJaHHS
OIIIHKY KITBKICHUX 1 SKICHUX KPUTEPiiB OqHOYA-
cHo. ToMy /it BUDILICHHS I[LOTO 3aBJAHHS
MIPOIMIOHYETHCS BUKOPUCTOBYBATH MaTeMaTHUY-
HHIf armapar HeYiTKuX MHOXKHUH [6—10].

AHnaui3 myOJaikanii
3HaYHAN BHECOK Y PO3BUTOK TEOpii Ta Mpak-
THKH CHUCTEM CYIyTHUKOBOTO MOHITOPUHTY
saifichun  BueHi Moxammmen bakkep, My-
uik A., Yenyp A, Hepromos JLIL Ta in. [1-6, 8—
10].

Mera i nocTaHOBKA 3aBJIaHHSA

Merta cTaTTi MiABUILUTH ONIEPATUBHICTH 1 J0-
CTOBIPHICTH ~ KOHTPOJIO CTaHy JIOPO’KHBO-
OyZiBesbHOI TEXHIKH 32 PaXyHOK PO3pOOKH MO-
neni BUOOpy cepBepa CHCTEMH CYIYTHHKOBOTO
MOHITOPHHTY CTaHy Oy/iBEIbHO-IOPOKHBOI Te-
XHIKH.

Hexaii Bijomo0: 0€3J1i4 THIIIB 1 BUJIIB CEPBEPIB

S :{Shq}, hzm, q=1,_qh, ne h' — kinb-

. . . h . . .
KICTh THUINIB CCPBCPIB, q — KUIbKICTh BUIB CCP-

BEpIB.
OTxe, HeoOXiIHO 00paTH 3 MHOXHHHU CepBe-

piB S :{Shq}, hzm, qz].,_qh Ti, WO 3a-

Oe3mevaTh BUKOHAaHHS BCiX (YHKLIH cucTeMu
CYITyTHUKOBOTO MOHITOPHHTY Ta BiIIMOBiIaTH-
MYTh 3alaHUM KPUTEPIsM.

3aBnaHHs MoJsirae y BUOOPI KPalloro TUIMY i
BUJIy cepBepa 3 ypaxyBaHHIM 33/IaHUX KpUTEpi-
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iB: HamiHICTD cepBepa, (YHKIIOHAIBHICTD, Bap-
TiCTh TOIIO.

Monenan BUGOpPY cepBepa cucTeMU
CYNYTHHKOBOT0 MOHITOPHHIY CTAHY
OyniBeJIbHO-A0POXKHIN TeXHIKH

Beenemo sminny X, = {0;1}, ne X, =1~
akmo obpano cepsep N-ro tumy, (-ro BHmy
Ul CHCTEMH CYIYTHHKOBOI'O MOHITOPHHIY,
Xpq = 0 — B iHImIOMY BUTAIKY.

YacTkoBi KpuTepii onTumizarii:

— MiHIMaJIbHAa IHTEHCUBHICTH BiIMOB CEpBe-
pa:

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

ne th— IHTepBaJbHA OI[IHKA THTCHCUBHOCTI

BiaMoB cepsepa N -ro tuny, ( -ro Bumy;

— MaKCHUMaJIbHE 3HAUCHHS HAIPAIfOBAHHS Ha
BIZ]MOBY cepBepa 3a 3aJlaHui yac:

h q"
Ts= maXZZTthhq O
h=1 g=1
e Thq— IHTEpBaJIbHA OIlIHKA 3HAYCHHS HaIpa-

IIOBaHHs Ha BiIMOBY cepBepa N -ro tumy, q -ro

BU]LY;
— MiHIMaJIbHE 3Ha4YeHHS Koe(illieHTa TOTOB-
HOCTI cepBepa:

ne Ahqf IHTEpBaJIbHA OITIHKA 3HAYCHHS KoediIti-
€HTa TOTOBHOCTI cepBepa N -ro tumy, (-ro Bu-

Ay,
— MiHIMaJIbHa BapTICTh cepBepa

h g
Cs=min > > C. X, (4)

h=1 g=1

ne Cy,

h -ro Tumy, ( -ro Buny.

— iHTepBaJIbHA OILlIHKA BapTOCTi cepBepa

O0sacTh JIONYCTUMHX PIlIEHh BH3HAYAETHCS
0OMEXEHHSIMU:
— IHTCHCHBHICTH BIJ]MOB KOKHOTO CepBepa

. . 0
Mae OyTH He OLIbII0r0, Hix 3amana H S

H X,  <Hg;

e (5)
h=1h";q=1q";

— 3HAYCHHS HANPAI[OBaHHS HA BiIMOBY Cep-
BEpO 3a 3a/IaHUI Yac MOBUHHE OYTH HE MEHIITNM,

. . 0
HIX 3a1aHuil T

o ©)

— 3Ha4YeHHs Koe(ilieHTa TOTOBHOCTI cepBepa
. . 0
Mae OyTH He OUTBIINM BiJl 3a1aHOTO A

A <AL

hqg —
R ™
h=1h";9=19";
— KUIBKICTB sjIep Tpoliecopa cepBepa Mae
OyTH HEe MEHIIOIO 3a Bg
thth > Bg ;

T n =1 N
h=1h";q0=1q", ®)

Bpg — KUIBKICTB siiep mpowecopa cepsepa h-ro
TUILY, J -TO BULY;
— TaKTOBa YacToOTa Ipoliecopa cepBepa Io-

BUHHA OyTH HE MEHIIOIO 3a 3aJaHy Dg

S (8)

Dy — TakTOBa yactora mpouecopa cepsepa h-
ro THIly, ( -TO BULY;
— o0cAar omepaTHBHOI MaM’sITI cepBepa Mae

. . ~0
OyTH He MEHIITMM, HiX 3ajiannil Gg

GpgXpg =G ;
- )
h=1h";q=1q";

Gpg — 00csr omepatuHOi mam’sTi ceppepa
h -ro tumy, q -ro Bumy;

— KUIbKICTh BUKOHYBaHHUX (DYHKIIH cepBEepoOM
F 0
MOBUHHA OyTH HE MEHIIIO, HIXK 33JjaHa  $
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Fog Xng 2 F;

h:].,h',q:l,qh : (10)

Fhq

pom h-ro Tumy, ( -ro BULY;

— KIJIBKICTh BUKOHYBaHMX (DYHKIIH cepBe-

— BapTICTh cepBepa Mae OyTH He OiIBIIOIO 32
0
CS
.

qh
D> Coo Xy <Cs. (11)

h=1 g=1

— 3 yCiX cepBepiB MOXe OyTH oOpaHuil JuIe
OJTHOTO THITY Ta BHIY CEPBEP

h h

ad
> Xy =1. (12

h=1 gq=1

Maremarnuna mozens (1)—(12) HanexuTs 10
3aBJjaHb JIHIHHOTO JUCKPETHOTO MPOTrpaMyBaH-
HS 3 OyJICBUMH 3MIHHUMH 3a O6araTbMa KpHTEpi-
aMu. st 11 BUpilIeHHsT BUKOPUCTOBYIOTH METO-
U OaraToKpuTepiaabHOI AMCKPETHOI ONTHMIi3a-
wii [6-8].

CTpykTypHa Moje/b opraHizamii cucremu
CYNMyTHUKOBOT0 MOHITOPHHTY CTAHY

) Jani
Manui nicys
obtaHaKKA Busnauutu 06poOKH Crangapti

00TafHaHHS ISt
KOHTPOJIIO

fV

Bu3Ha4UTH TOYKH, JIe
OyzeMo MpoBOUTH
KOHTPOJIb
Al

Kopucrysaui

OyaiBeJbHO-T0POKHBOI TEXHIKH

VY mporeci opranizamii cucteMu CyMmyTHHKO-
BOTO MOHITOPHHTY HEOOXiJIHO BHPIIIMTH Taki
3aBIIaHHS:

a) BU3HAYUTH 3aco0u OyIiBENBHO-10POKHBOT
TEXHIKW ¥ yCTaTKyBaHHS Ha Hild;

a) BHOpaTH TOYKH KOHTPONIIO, Y SKHX Oyme
MPOBOJUTHUCS MOHITOPHHT TIOKa3HHKIB,

0) BU3HAYUTH TIOKA3HUKH, [0 BUMIPIOIOTHCS
i 9ac MOHITOPUHTY, Ta OIMHHUII BUMIpPY JUIS
KOHTPOJBOBAHOTO 00JIaIHAHHS;

B) BHOpaTH OCHOBHI METOJIWKH i 3aCO0H BH-
MIpIOBaHHS JJIsl TIOKa3HUKIB oOjamHaHHsA Oyi-
BEJIbHO-I0POKHIX MaIUH.

Ha puc. 1 HaBeneHa CTpykTypHa MOJEIb Op-
rafi3amii CHCTEMH CYITyTHHKOBOTO MOHITOPHHTY
cTaHy OyliBEeJIbHO-TOPOKHBOT TEXHIKH.

Oprasizariiss CyImyTHHKOBOTO MOHITOPHHTY
JIOPOKHBO-OY/IIBETPHUX MAIlIUH 3/1HCHIOETHCS
JUIsl OTPUMAHHS ONEPAaTUBHOI Ta CUCTEMAaTUYHOL
iHbopMarii mpo craH i Aii, SKi BUKOHYIOTHCS 3
HUM, Hacammepena st 3a0e3redeHHsT eKOHOMiY-
HOi Oe3MmeKr BHKOPHCTaHHS PECYpCiB KOMIIaHii,
TEXHOTECHHOI Oe3NeKN HaWOULIBI KOHTPOIHOBA-
HUX O0’€KTiB, 3 TPIOPUTETOM MHTaHb OE3MEKH
Ta KOM(OPTHOCTI yMOB pPOOOTH TIEpCOHANY,
SIKAA Mpalioe Ha HUX.

Jani .
micst Aam
06po6KH Crangaptu micins
00poOKH
Crangaptu
Busnauuru
MHOXHHY

Busuaunti ocHOBHI
METOIHKH i 3aC00H
BUMIPIOBaHHS ISl

TOKA3HHUKIB 0018/ IHAHHS
\ GyliBETBHO-IOPOXKHIX ‘

MMOKaH3MHKIB J1J151
MOHITOPHHTY

A2

MaluH

A

Kopucrysaui

| TN

Metoau IpUAHATTS pillieHb

Kopucrysaui

Puc. 1. CtpykTypHa MOJENb OpraHizallii CHCTEMH CYITyTHHKOBOTO MOHITOPHHTY CTaHy OYIiBeIhHO-

JIOPOKHBOI TEXHIKH

BucHoBknu

OTxe, po3pobnieHa Mozenb BUOOPY cepBepa
CHCTEMH CYIYTHHKOBOTO MOHITOPHUHTY CTaHy
OyIiBeIHHO-TOPOKHBOI TEXHIKH, KA, Ha BiIMi-
HY BiJl BiIOMHUX, BpaXOBY€ HEUITKY iH(pOpMaIliro,
IO J03BOJISIE€ MpuiMaTtu e(eKTHBHI HayKOBO-
oOTpyHTOBaHI pilleHHss B yMoBax Oararo-
KpUTEpiabHOCTI W HEBM3HAYEHOCTI BHXiJIHUX
nanux. Takoxk po3poOieHa CTPYKTYpHa MOJETb

oprasizaiii CHCTEMH CYIyTHUKOBOT'O MOHITOpPH-

HTY CTaHy OyZIiBeNbHO-IOpPOXKHBOI TexHikh. lle

JIO3BOJINTH MiJIBUIIUTH OINEPATUBHICTH 1 JOCTO-

BIpHICTh CHCTEMH CYITyTHHKOBOTO MOHITOPHHTY

Ha OCHOBI JJaHHX, 1[0 30UPaIOTh HA HHOMY.
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XapkiBcbKH HaIIOHABHUHA aBTOMOOLIHHO-
JIOPOXKHIH yHIBEpCHUTET

MODEL OF SERVER SELECTION OF
SATELLITE MONITORING SYSTEM OF THE
CONSTRUCTION AND ROAD-BUILDING
MACHINERY

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
operation 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).
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
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server 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
account the specified criteria: server reliability,
functionality, cost, etc. As a result model of server
selection 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
scientifically-informed  decisions in terms of
uncertainty multi-criteria and output data. A
structural model of the organization of the satellite
monitoring system developed. 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 machinery 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 machinery. 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 controlled
(originality).

Key words: satellite monitoring, fuzzy information,
control points, indicators, server.
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Monens BbIOOpa cepBepa CHCTEMBI CIYTHHKOBOTO
MOHHMTOPHHI'A COCTOSIHUSI CTPOUTEIbHO-
JOPOKHOM TeXHUKH

Annomayusn. Cospemennoe npeonpusimue ¢ mpauc-
HOPMHBIMU CPEOCBAMU U DOPOIHCHO-CIMPOUMETbHOU
MEeXHUKOU NPOCcmo He Modicem 0boumucs 6e3 nodoo-
Hou cucmemvl. Pasnuunvie cpedcmea mMoHumopunea
MPAHCNOPMHBIX CPEOCME NOMO2YM He MOAbKO OM-
Ceoums MeCcHoHAXoNcOeHue MPAHCHOPMHO20 Cpeo-
cmea, HO U GbISICHUMb €20 meKyujee coCmosinue, d
maxoice pabomy u cocmosinue 060py006ansl, KOmo-
poe na Hem ecmvb. Dopmupyemcs OOILUIOU 00beM
OaHHbIX, KOMopble He0OX0OUMO XPAHUMb U AHATU3U-
posamv 015 hopmuposanus 6oiee MOUHBIX YNPAS-
JleHuecKkux peweHull. s peuienus OAHHOU 3a0ayu
Heobxooumo ewviopamsv cepeep. Kpumepuu evibopa
cepsepa AGNAOMCS He MOIbKO KOAUYECBEHHbIMIL,
HO maxoice U KavecmeeHHblMU. B nacmosiyee epemst
cywecmeyrouue mooenu 8vlOopa cepeepa CUcmembl

CNYMHUKOBO20 MOHU-MOPUHEA He NO380JSI0Mm  pe-
wamv KOMIIEKCHO 300a4y OYEHKU KOIUYEeCMBEHHbIX
U KauecmeemHvix Kpumepues 00HoepemenHo. Ilo-
amomy 075 pewieHusi OAHHOU 3a0aqu NPeoiazaemcs
UCNONBL308AMb MAMEMAMUYECKULL ANNApam Hedem-
Kux muoocecms. Llens cmamvu — nosvicums onepa-
MUBHOCMb U OOCTOBEPHOCH KOHMPOJISL COCMOSIHUSL
00POIACHO-CIMPOUMENLHOU MEXHUKU 3a cuem paspa-
bomku modenu vlOOpa cepsepa cucmemvl CHYMHU-
K06020 MOHUMOPUHeA COCMOSIHUSL — CHPOUMENbHO-
dopooicHoll mexuukuy. 3adaua cocmoum 8 evlbope
aydule2o muna u 6uoa cepsepa ¢ y4emom 3a0aHHbIX
Kpumepues: HAOEHCHOCMb cepeepd, (DYHKYUOHALb-
Hocmb, cmoumocms u m.o. Paspabomannasn moodens
6b100pA cepsepa cucmemvbl CnymHUKO8020 MOHUNO-
PUH2A COCMOSIHUSL CIPOUMENbHO-00PONICHOU MEXHU-
Kil, KOMOpas. 8 OMaudue om U38eCmHbIX yuumoleaem
HeuemKyio UHGOpMayuio, Ymo no3eoJsem npuHu-
Mamv ddexmusnvle HAYUHO-000CHOBAHHbBIE peule-
HUSL 8 YCILOGUSIX MHO2OKPUMEPUALbHOCTU U Heonpe-
deneHHocmu UCX0OHbIX Oanublx. Takoice pazpaboma-
HA CMPYKMYPHAsL MOOelb OP2aAHU3AUUU  CUCTEMbl
CHNYMHUKOBO20 MOHUMOPUHZA. DMO 0acm 603MOiC-
HOCMb  NOBbICUMb  ONEPAMUBHOCIb U 00CMOBep-
HOCMb  CUCMeEMbl CHYNMHUKOBO2O MOHUMOPUHEAd HA
OCHOBe OaHHbIX, cobupaemvlx Ha HeM. B xode opea-
HUBAYUU  CUCIEMbL  CHYMHUKOBO20 MOHUMOPUHEA
HeoOX00UMO pewums credyiouue 3a0auu. onpede-
UMb Cpeocmed CmpoumenbHO-00POANCHOL MEXHUKU
u 000pyoosanusi Ha HeM, B6blOpaAmb MOUKU KOH-
MpoJs, 8 KOMopslX Oyoem npou3800UmMvbCs MOHUMO-
PpuHe noxasameneil; onpeodeiums uzmepsemvle npu
MOHUMOPUHEE NOKA3AMeNU U eOUHUYbl USMEPEHUs
Ol KOHMPOIUPYemMo2o 000pyo00sanus, 6vblopams
OCHOBHbIE MEMOOUKU U Ccpedcmea usmepenus OJis
noxazameneu obopydosanus cmpoumenbHo-
0opooicublx  mawun. Opeanuzayus CnymHuKo8020
MOHUMOPUHEA  00-POACHO-CINPOUMENbHBIX — MAULUH
0CYWeCmBsemcs ¢ Yeiblo NOAYYeHUsl ONepamuHoll
U cucmema-muyeckoll uH@opmayuu o COCMosHUU U
OeliCmsUsx, Komopule NPOU3B00SMCI C HUM, NPedHcoe
6ce2o 0714 obecneyeHuss IKOHOMUYECKOL Oe30nacHo-
Ccmu UCNOIB308ANUSL PeCyPCO8 KOMRAHUY, — MEeXHO-
2eHHOU  6e30NACHOCIU  CAMUX — KOHMPOIUPYEMbLX
00beKmo8, ¢ NPUOPUMENOM BONPOCO8 0Ee30NACHO-
cmu u Kompopmuocmu yciogui mpyoa pabomaio-
weeo Ha HUX NEPCOHAA.

Kniouegvie cnosa: cnymuuxogvlli MOHUMOPUH2, He-
yemKue OaHHble, MOYKU KOHMPOTs, NOKA3amenu,

cepaep.
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3ronnuk  AuexcaHap  IOpumeBmu,  cTyneHT,
al_zgon@i.ua,
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