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IMPACT OF INFORMATION TECHNOLOGY ON THE LIVES OF PEOPLE WITH DISABILITIES

This article discusses the impact of information technology on the lives of people with disabilities.

The latest technologies open wide opportunities for use by peaple with special needs. In particular, digital technologies are much
more important for people with disabilities than for others, because they not only help to make their lives more comfortable, but also
provide an opportunity to live as full a life as possible.

The aim of the article is to study and analyze the impact of information technology on the lives of peaple with special needs in the
modern world.

Mobile applications are one of the most affordable IT products specialized for people with disabilities. The latest IT technologies,
such as: speech recognition, the use of various sensors, machine and deep learning of neural networks simplify the lives of people with
special needs.

People with disabilities face a variety of challenges in today’s information space. But modern technology helps them solve many
problems. Such technologies are called Assistive Technologies. High-tech assistive technologies open up a large number of opportuni-
ties for interaction with the outside world, regardless of the type of disability. For example, by using computer technology for tasks
such as reading and writing documents, communicating with other people, and searching for information on the Internet, students and
employees with disabilities are able to work independently with a wider range of data.

Considering all the facts discussed in this article we can make the following conclusion. The article reviewed and analyzed the impact
of IT technologies on the lives of people with special needs in the madern informational environment.

We can state for sure that modern society is more than ever integrated into IT technologies. This way, the peaple with disabilities use
IT in their daily lives. Such technologies are created not only to simplify their lives, but also to provide opportunities for comprehensive
and full interaction with the outside world. Numerous researches confirmed that the implementation of a simple interface specialized
for the specific requirements of people with disabilities makes the use of such applications one of the key stages in attracting people

with special needs to the active sacial life of saciety.
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BUKOPUCTAHHA ®YHKLIOHAJIbHOIO NoJiA A1 OUIHIOBAHHA E@EKTUBHOCTI
POBOTU30BAHOI CUCTEMY MOHITOPYHTY MICLEBOCTI

TatiB Ta NpocTOTY 06YHCNIOBANLHUK NPOLEAYP.

Huni gns mMoHiTopuHry MicyeBocTi Bce YacTile BHKOPHCTOBYIOTLESA CHCTEMH, OCHALEHI CKaHYBaNbHHM 06NagHaHHAM Ta
pizHomanitiumvin fasayamy. llo6ygosa po60TH30BaHOI cHCTENMH MOHITOPHHIY NOTPe6YE BigNOBIBHOro HayKoBOro 06rpyHTY-
BaHHa. CTpyKTYpa cucTemu nepegbayac 3aneMHicTb eqieKTHBHOCTI KOXHOro enemeHTa cHCTeMH Big i npocTopoBo-4acoBoro
Po3MileHHs Ta BigNOBIGHOro po3TawyBaHHa yineil MOHITOPHHIY, TOMY NOCTAac NOTPe6a y po3po6nexHi maTteMaTHyHuK Mo-
Aeneii CTpPYKTYpH po60TH30BAHOI CHCTEMMH MOHITOPHHIY TepUTOpii Ta il (hyHKYioHyBaHHA, Wo, 3i cBOro 6OKY, BAOCKOHAIHTD
HasBHY METO/0NOril0 OYiHIOBAHHA eieKTHBHOCTI Ha OCHOBI BifNOBIHOI CHCTEMH NOKA3HKKIB Ta KpUTepiiB. 3anponoHoBaHo
thyuKkyionansHy Mogens Ha OCHOBI GOYHKLIOHaNbHOIO MONA CHCTEMH 3 JHHAMIYHOW CTPYKTYpolo, AKa BacTb MOXIHBICTb
BHPIWHTH Npo6nenu no6yZ0BH CTPYKTYPH CHCTEMH Ta OYiHUTH ii eqieKTHBHICTb, 3a6e3NeYHBIIH JOCTATHIO TOYHICTb Pe3yib-

Kniouogi cnoea: poﬁonaosaHi cncTemu; MDHiTOpI/IHI'; BqJBKTI/IBHiCTb cucTtemMn; Moaenb CUCTEMN.

Bemyn

Amnanxiz ocramHiX mocraimskeHsb i myOaikariii. Po-
0OTM30BaHI cucTeMu — Il CKJIagHa KoMOiHallis
amapaTHUX Ta IIPOTpaMHUX KOMIIOHEHTiB, AKi B3a-
€MOJiIOTH i3 peaJlbHUM CBiTOM, iMiTyiouun pO3yMOBY
Ta GisUUYHY OiSIbHICTH JIOAWHN YK TBapuHU. Taxi
cCUCTeMH! 3a3BUUYail BUKOPHUCTOBYIOTH Yy CUTyallifX,
e YCKJIaJHeHe Yy HeMOJKJIUBe IepeOyBaHHS JIIOIU-
HU, a OT:Ke, Hebe3meuHux s il 3M0poB’A i KUTTH.
¥V pob6ori [1] posriigAHYyTO BU3HAUEHHSA ONTUMAJIbHUX
YMOB JIJIs MOHITOPHMHIY IPUOEePEesKHUX 30H K OIHE 3
HaWBaKJIUBIIINX 3aBAAHDb ITPOTHO3YBAHHA MOPCHKUX
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cTuxiitaux aux. [ITpoexT BKJIOUae B cebe po3pobdieH-
Hf TeXHOJIOT1I MOHITOPUHTY Ta IPOTHO3YBAHHSA CTaHY
HaBKOJIUIITHBOTO CepPelOBUIlla IPUOEPeKHOI 30HU 3a
JIOTIOMOTOI0 aBTOHOMHOI MOOiJBbHOI POOGOTM30BaHOL
cucremu. I[oCIim:KeHO CTPYKTYpHUI CKJaZ PobOTH-
30BAaHOTO KOMILIEKCY IJIsI MOHITOPHUHTY IIpubeperk-
HUX 30H, a TaKOXK HaJaHO iH(OPMAIIilo IPO CUCTEMY
MOHITOPHHIY, CUCTEMY ITIO3UITiIOHYBAaHHS, METEOPOJIO-
TiYHY CHCTEMY, CUCTEMY KEePYBaHHSA TPAHCIOPTHUMU
3aco6aMu Ta CUCTeMY BUABJIEHHSA 3aBaj.

Po3BUTOK iHTENIEKTYaJIbHUX CUCTEM CIIOCTEPEIKEH-
HA € aKTUBHOIO c(Pepoio NOCTiKeHb., ¥ IIbOMY KOH-
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TeKcTi MoO6inbHI Ta 6GaraToyHKI[iOHAJIbHI pobOTH
3a3BUYaill 0epyThCA AJIA 3MEHIIeHHS CTPYKTYPU3aIlii
cepeoBUINA Ta KiJTBKOCTi IPUCTPOIB, MOTPIOHUX AT
OOKPUTTA AaHol mijsuku. IIpore KinbKicTh pisHUX
IaBaviB, yCTAHOBJIEHUX HA POOOTI, 1 KIMbKiCcTD CKJIA-
HUX 3aBJaHb, II0B’A3aHUX i3 PO3BiIKOI0, MOHITOPUH-
TOM Ta CIIOCTEePEeKEeHHSIM, POoOJATHL MM3aliH 3arajb-
HOI CHCTeMM! HAA3BUYAWHO CKJIATHUM. ¥ Po6OoTi [2]
penpe3eHTOBAHO aBTOHOMHUIT MOOiJIBHUE POOOT HJIs
CIOCTEPEKEeHHS 3a IPUMIIIIeHHAMU. 3aIIPOIIOHOBAHO
cucrteMy, 3JaTHY OJHOYACHO BUPIlITyBaTH 3aBIaHHS
3arajJbHOrO IPU3HAUEHH Ta CKJIAAHI IpobyieMu cIo-
crepe:keHHA. IloKkasaHo, IO 3aIPOIIOHOBAHA CXeMa
POOOTH30BAHOTO CIIOCTEPEKEHHS PO3B’SI3ye HUIKY
3aBJaHb, OB’ A3aHUX i3 KapTorpa)yBaHHAM Cepeo-
BHUIIA, JOKAaJisallielo Ta aBTOHOMHOIO HaBiraiiero, a
TaKOK 3aBIAHHIMU CIIOCTEPEKeHHA, 30KpeMa 00poo-
JIEHHAM CII€HU [JIs BUABJEHHA IOKUHYTUX a00 BUIY-
yeHUX 00’ €KTiB Ta BUSABJIEHHS JIIOLEH.

ITocranoBrka mpooOaemu. Hunui cucremu, ocHate-
Hi CKaHyBaJIbHUM OOJIAAHAHHAM Ta Pi3SHOMAaHITHUMU
CeHCOpaMU, BCe YACTillle BUKOPUCTOBYIOTH JJIA MOHi-
TOPUHTY MiciieBocTi. BogHouac 3pocraioua morpeda
B aBTOMAaTH3allil CIIOCTepPeKeHHA 3a 3aKPUTHUMU Ta
BIIKPUTUMHU TEPUTOPIiAMU CTUMYJIIOBajJa PO3BUTOK
poboTH30BaHUX CHUCTEM Ta MOOiIbHUX HaBaudiB. I1o0y-
JIoBa POOOTH30BAHOI CUCTEMU MOHITOPUHTY HMOTPeOye
BIiJIIOBiTHOr0 HAYKOBOrO OOI'PYHTYBAHHS, a OTXKe,
3YMOBJIIOE HEOOXimHICTH PO3pOOJEeHHA BiATOBIIHUX
TEOPETUUYHUX II0JIO}KEHb, HepeayciM CTOCOBHO OIIi-
HIOBaHHSA epeKTuBHOCTI cucTeMu. OCKiIbKHU pPoOOTH-
30BaHa CHCTeMa MOHITOPUHIY MiclieBOCTi Mae AuHA-
MiUHUI XapakTep uepe3 BUKOPHUCTAHHSA MOOLIBHUX
€eJIEMEHTIB, Ile YCKJIQAHIOE OI[iHIOBAaHHA 11 e()eKTUB-
HocTi. CTpYKTypa cucreMu Iepemdavae 3aje’KHiCTb
e(peKTUBHOCTI KOKHOTO eJieMeHTa CHUCTeMHU Bin foro
IPOCTOPOBO-YACOBOTO PO3MIIIIEHHSA Ta BiJIOBiHOTO
posTallryBaHHA Iijieli MOHITOPHMHTY. 3 HAaBeIEHOTO
BUILIUBAE MOTPeba po3pobIeHHA MaTeMaTUYHUX MO-
neeil CTPYKTYpH POOOTM30BAHOI CHCTEMK MOHIiTO-
puHTy MicmeBocTi Ta ii (yHKIioOHyBaHHA, IO IacTb
MOKJIMBICTh 3a0€3MeYUTH BAOCKOHAJEHHA HaABHOL
METOAUKHU OIiHIOBaHHSA e(peKTHBHOCTI HAa OCHOBI Bin-
TOBiTHOI cCTEMHU ITOKA3HUKIB Ta KPUTEPiiB.

Memow cmammi € BUKOPUCTAaHHA (PYHKI[IOHATIb-
HOTO TIOJIA CUCTEMU AJISA OIiHIOBAHHA e(PeKTHMBHOCTI
Po60TH30BaHOI CUCTEMU MOHITOPUHTY MiCII€BOCTi.

OcHo6Ha wacmuna

Busuaueni nmigxoau 1mozo gopmasrisaiiii cTpykTy-
PY cCUCTEeMU MOHITOPHHTY MiCIIeBOCTi CTBOPIOIOTH IIe-
peayMOBHU IJis OTPMMAHHS OUiKYBAaHUX PE3yJIbTATIB
(dyHKIIiOHYyBaHHA cucTeMu. Bogrouac hopmasrizarisa
CTPYKTYPHU CUCTEMU He 3abe3Ieuye MOIKJINBOCTI BU-
3HAUYEeHHS CTYIeHs BiAIOBiZHOCTI cucTeMu IIOCTAB-
JeHUuM Iepen Heio IiaaM. Tomy mocTae morpeba y
CTBOPEHHi Moje i PYHKI[IOHYBaHHSA, SKa Mae 3a0es-

ISSN 2412-9070

MeYNTH BUPIIIeHHS 3aBJaHHA CUHTE3Y ONTUMAJIbHOL
CTPYKTYPU CUCTEMH B IPUNAHATHUN Yac HA OCHOBI Me-
TOMiB AUCKPETHOI OIITUMi3aIrii.

Ilig pyuKIioHyBaHHAM cucTeMU OyeMO PO3yMiTu
IpolleCc BUKOHAHHA CHCTeMOIO cBOixX (yukmiii. Ilpu
nboMy (PYHKIIII cucTeMu € 30BHIITHIMU ITposgBaMu ii
BJIACTUBOCTEH Yy CHCTEMi BiJHOIIIEHb MijK BJIacHEe CHC-
TeMOI0, 00’€KTaMU BILJIMBY Ta 30BHIiITHIMU (haKTOpAa-
MHu. 3BajKamuy Ha TOU (PaxT, M0 PYHKI[IOHyBAHHS
cucTeMH BiIOMBAEThCSA HA MHOKUHI 00’ €KTiB BILIUBY,
GyHKIII crucTeMu IPOABJIAITLCA HA eJIeMeHTaX 3a-
3HAUEeHOI MHOYKUHU.

CTpyKTypa cCucTeMU 3MiHIOETHCS B Yaci Ta IIPoOCTo-
pi BigmoBigHO [0 3MiHM IIPOCTOPOBO-YACOBOT'O PO3IIO-
ninmy o0’eKTiB BuuBYy. lle mpm3BOAUTH MO yCKJIAI-
HeHHsA (GopMaJsizalii QyHKIIOHyBaHHSA CHUCTEMH 3a
JOIIOMOT'OI0 HAasABHMX METOHiB. 3 OTJIALY Ha Iie Haji
3aIIPOIIOHOBAHO MiAXim mo dopmasrisalii pyHKItioHy-
BaHHA CKJAIHUX TeXHIYHUX CHCTEM i3 JMHaAMIUHOIO
CTPYKTYPOIO.

DYHKI[IOHYBAaHHS CUCTEMU BilOYyBa€THCS B cepeo-
BUIITi, IO MOXKe OyTu hopMasizoBame y BUTJIAILL Je-
AKOT0 TPUBUMIipPHOTO €BKJIIJOBOTO IIPOCTOPY oJ,, AKUIL
HagaJIi HaduBaTUMEMO IIPOCTOPOM (PYHKI[IOHYBaHHS
cucrteMu. Touku mpocTopy 3 BiAIOBIiZHMMU KOODPAY-
HaTaM¥ IIO3HAYUMO AK j(x,y,2). ¥ 3a3HaUEHOMY IIPO-
CTOPi CTBOPIOETHCA CTPYKTypa CUCTEMHU, BHACJIIOK
YOro OCTAaHHA HAOyBa€ MOTEHIIIAHOI MOYKJINBOCTI BU-
KOHYBaTH CBOI (DYHKIIII 3a yMOBU NOTPATJIAHHA [0
IPOCTOPY PYHKI[IOHYBaHHS 00’ €KTiB BILJIUBY.

MoskauBoCTi cucTeMu 1040 B3aeMO/il 3 06’ eKTaMu
BILIUBY OYAYyTb 3ajesKaTH BiJf BBAEMHOTO PO3TAaIIly-
BaHHSA €JIEMEHTiB CTPYKTYPH (L CHCTEMU Ta eJIeMeHTiB
r MHOKUHY 00’ eKTiB R BymBy B mpocTopi J QyHKITI-
oHyBaHHA. ToMy IIOTEHIIiaJa CUCTEMU IIOA0 BUKOHAH-
HA CBOIX (PDYHKIIINA Y KOKHIN TOUIIi ITpocTOpPy J MOKe
OyTu pisHUM. YBeIeMO CKaJIAPHUN MOKa3HUK U, o~
TEeHIiasy cucTeMu B AedAKiit Touri j(x,y,2) mpocTopy
J AK 3JaTHICTH CUCTEeMU 3i CTPYKTYpPOIO O BUKOHA-
THU CBOIO i-Ty (DYHKI[i}0 3a BCTAHOBJIEHUI HPOMIiKOK
uacy t,(i € N). PisuuHUM 3MiCTOM BeTUUIMHA Uy, oynme
cepeHA KiJbKicTh MOAi#i BUKOHAHHA CUCTEMOIO i-i
GyHKIIII 3a yMOBU IIepe0yBaHHSA 00’ €KTa BILJINBY B Ia-
Hi# Touni j(x,y,2) mporarom udacy ¢,. Toxi moTenmiam
CHUCTEeMH IIOJ0 BUKOHAHHA i-1 QPYHKIIii 3a yMOBH 3HA-
XOI)KeHHA 00’ €KTa BILJIUBY B TOUIi j(X,Y,2) IPOTATOM
yacy ¢t BUBHAYATUMEThCA 38 BUPA30M

t

)=, L 8

Bynemo BBaskaTu, 110 B pasi HEMOKJIUBOCTiI BUKO-
HAaHHA CUCTEMOM i-1 QYHKIIT U, = 0, 3i 30iapIIEHHEAM
3aTHOCTI CHUCTeMH [0 BUKOHAHHS AAaHOI PYHKIIT —
u; — . Kpim TOro, BUBHAUMMO BiJ’€MHi 3HAUEHHA
TOKa3HUKA U, Yy pasi, KOJAu BHACIILOK (DYHKIIOHY-
BaHHSA CHCTEMU IiCTAaeEMO e(eKT, 3BOPOTHUU OUiKy-
BaHOMY, Ta BBa*KaTUMEMO, IO 31 3pOCTaHHAM TaKOl
MOKJIMBOCTI U; — —co. TaKOK MOMKHA BCTAHOBUTH
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MOOAMHOKUM MOTEeHIIiald, AKIIO i cucTeMa 3JaTHa Of-
HOpPas30BO BMKOHATH OaHy (PYHKIiI0O B MeBHiil ToUIri
(OYHKITIOHATBHOTO MPOCTOPY MPOTATOM i,. 3aJerx-
HO Bil YyMOB BUKOHaHHA (PYHKIIili cuCTeMH JIOTiu-
HO BUILIMBAIOTHL OIeparlii JomaBaHHA Ta MHOMKEHHS
HOTEeHITia/IiB i3 BJACTHUBOCTAMMN acoOIliaTUBHOCTI Ta
KOMYTAaTUBHOCTi, a TaKOX IMOHATTA 3BOPOTHOTO IIO-
TeHiiaay. OTike, MHOKMHA IMOTEHIIATIIB CUCTEMHU €
anredopaiuaum mojgemM. Tomi TOTEHITia CUCTEMU B JIesi-
Kilf ToUni IPOCTOPY MOXKHA IIOJATHU B y3araJbHEeHOMY
BUTJIAIL
u(x,y,2)=2u,+2u" —Xu, (2)
ne u, — 6a3oBuUil MOTEHIiaJ CUCTeMH B TOUI j(X,Y,2);
ut— morenmian y touri j(x,y,z), 3000yTUli 3aBAAKI
IUHAMIYHUM 3MiHaM CTPYKTYPHU CHUCTEMMU; U — IIO-
TeHIian y Tourni j(x,y,2), 3400yTUll uepe3 BIJINB He-
raTuBHUX (aKTOPiB, 30KpeMa MOMKJIUBY HPOTUMIIIO
3 00Ky 00’€KTa BILIUBY.
3po3yMmijo, 110 3HAUEHHs IMOTEHIlialy mepemycim
3ajIe’KaTuMe BiJl XapaKTePUCTUK eJIEMEHTiB CTPYKTY-
PH, a TaKOK BifcTaHi MisK HUMU Ta 06’ €KTOM BIIJIUBY.
OT:xe, 3 OTJIANY HA HaBeJIeHe MAaeMO 3MOT'y 00U CIIUTHI
BEKTOD BimOuTTA hu MHOKHWHM MOYKJIMBUX BapiaHTiB
CTPYKTYP cucTeMu {0} Ha MHOKMHY 3HAUYEHbL IIOTEH-
miajgiB cucTeMu B MEBHIN TOUIi TPOCTOPY J (3a KOXK-
HOMIO0 3 PyHKIi# cuctemu). Toai BeKTOp moTeHITiaIiB
CHUCTEMH II0J0 BUKOHAHHSA HEI CBOIX (PYHKIIIN y 3a-
3HAYEHiH TOUIl HA KOXKHUI MOMEHT Yacy BU3HAYaTHU-
MeThCSA 3a CUCTEMOIO PiBHAHb
u=h, (o). 3)
Tob6To MOKJIUBE BUBHAUEHHS BEKTOPHOTO IIOJIA
u(x,y,2), 110 XapakTepu3yBaTUMe 3JaTHICTh CUCTEMU
BUKOHYBaTHU cBOi (DYHKIIII B mrpocTopi i pyHKITiOoHYy-
BaHHA. TaKe I10Jie TPOMOHYETHCA Ha3BaTU (PYHKILiO-
HAJBHUM II0JIEM CUCTEMU.
ITorenmianbunii xapakTep PyHKIIIOHAJIBHOTO OIS
MOJKHA TTOJATU 3aJeKHiCTIO
u, = gradu,
v

(4)

Jle U — BEKTOP IIBUAKOCTi 00’ €KTa BILIUBY B IIPOCTOPi
(OYHKIIIOHYBaHHSA CUCTEMU.

Tomi AK BEeKTOp iHTEHCHUBHOCTEM IIOTOKIB IIOMmiii
BUKOHAHHS CHUCTEMOIO CBOIX QYHKIIH y KOMKHil
TOYIIi IpPOCTOPY (PYHKIIIOHYBAaHHS MOJYKHA OicTaTu 3
BUPA3Y

A= 1. )

3anmani Bupaszamu (1) — (5) xapakTepucTuKu GQyHK-

IIiOHAJBHOTO TI0JIS CUCTEMHU AI0Th 3MOTY O0UUCINTH

ii moTeHITiax Uf 1040 BUKOHAHHSA CBOIX (DYHKITii1 Bix-

moBiZHO 0 TpaeKTopii L pyxy 06’€KTa BIJINBY B IIPO-
cTopi QPYyHKI[IOHYBaHHS:

1y, 1 ¢t
Uf:.[LK ; d;='[ro7\,(t)dt,

Ie Ty,T — MOMEHTH 4acy, L0 BigmosimaioTh mepeody-
BaHHIO 00’€KTa BILJIMBY BiJIIOBifAHO Ha mouaTKy Ta B
KiHmi TpaekTopii L.

(6)
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Tomi #imoBipHicTs P BUKOHAHHSA CHUCTEMOIO CBOIiX
(GYHKIIIA CTOCOBHO KOKHOTO 3 €JIeMEHTIB MHOMKUHUI
00’€KTiB BILIMBY O0OUKCIIOBATIMETHC 3a (popMyioio [3]

P=1- exp(—Uf). (7

Ha ocHOBi (pyHKITIOHAJIBHOTO TOJISI CUCTEMU 3 IHU-
HAMIiYHOIO CTPYKTYpPOIO MOJKHA TOOyAyBaTH (PYyHK-
IMiOHAJIBHY MOEeJIb CUCTEeMHU Yy BUTJISAAL BiIIIOBiZHOTO
sextopa F (F | = |R/H|) umkmiuaux MapKOBCBKUX
IpOoIieciB, CTPYKTypa AKUX BiAMOBigaTUMe IIOCJIig0B-
HOCTi BUKOHAHHA CUCTEMOIO CBOiX (pyHKIili [4]. IIpu
IIbOMY iHTEHCUBHOCTI IIOTOKiB Iepexo/iB OJHO3HAU-
HO PO3PaxX0BYBAaTUMYThCS 3a TapaMeTpamMu (QyHKITio-
HaJBHOTO II0JIA cucTemu (puc. 1).

A2 23 Zj-1 2jje Fme2n-1
Inl

Puc. 1. I'pad cranis npouecy (yHKIIiOHyBaHHS CHCTEMU
MOHITOPUHTY MiCIIeBOCTi

IIpoTte srigmo 3 Bupasom (3) pyHKI[ioHATbHE TOJIEe
CUCTEeMM BMBHAYAETHCA AK BiOUTTA ii CTPYKTYpU IO
npoctopy (GyHKI[ioHyBaHHA. Ile mae 3smory 3acroco-
BYBATH JOBOJIi HIPOCTi IIPOIeAYPU IAJA OIMUCY (PYyHK-
IIiOHAJILHOTO IIOJIS 3 OTJIAAY Ha TUHAMIUHUN Xapak-
Tep CTPYKTypHu cucteMu. TakK, MOTEHITiaJI eJIeMEeHTiB
(rpymnu esieMeHTiB) CTPYKTYPU CHUCTEMH MOKe OyTu
obumcaeHo 3ajmexHicTIo [4]:

u(w) =, . n (v)dxdydz, (8)
Ie JNR — obcAr mpocTopy (PYHKIIOHYBaHHS, B KO-
My mepeOyBaiOTh 00’€KTU BILIUBY; a 3arajbHUI II0-
TEHI[iaJ CUCTEMU MOYKHA JicTaTu 3 BUPA3y

U(o) =l 5 b (0)dxdydz. 9)

Omxe, 3TifHO 3 HaBeAEHUM IiCHYE MOXKJIUBICTH
YCTAaHOBUTHU i30MOPGHUNA 3B’SI30K MisK CTPYKTYPOIO
cucrtemMu, ii (QyHKI[ioOHAJIBHUM II0JIeM Ta e(eKTUB-
HicTIO cucTeMU 3 AWHaMiuHOIO cTpyKTypoio. Tonxi,
Ha ocHOBi BupasiB (1) — (9), gicranemo izomophHMIL
3B’A30K Mi)K 3azadamMu MakcuMizamil IOKa3sHUKA
e(eKTUBHOCTI cucTeMu Ta il 3araJbHOTO IOTEHIiaTY
11010 BUKOHAHHSA CBOIX PYyHKITi [3]:

max ,W(a) = max U(o). (10)

Boamouac mporenypa BHU3HAUEHHSA IIapaMeTpiB
(GYHKI[IOHAJIBLHOTO IIOJIA CHCTeMU 3 AUHAMIUHOIO
CTPYKTYPOIO € 3HAUHO ITPOCTIIIIOI0, HijK BU3HAUEHHS
YHCJOBUX 3HAUYEHDb ITOKA3HUKIB e()eKTUBHOCTI cucTe-
mu. Kpim TOro, Ha OCHOBi BUBHAUEHHS ITOTEHITiaJIiB
OKpEeMHUX €JI€MEHTIB CTPYKTYPU CHUCTEMU MOIKJIUBO
IifiTM BUCHOBKY IOJ0 3araJIbHUX XapPaKTEPUCTUK il
(GYHKI[IOHAJIBLHOTO IIOJS, IO JA€ 3MOTY 3IilCHUTH
TIPOIeAyPY YACTKOBOTO BHOPAAKYBAHHA [3] MHOMKU-
HU MOYKJINBUX CTPYKTYD CUCTEMU.

Taxosx ciig sasHauMTH, [0 MaKCHMisaIlilo MiHi-
MaJIbHOT'O IOTeHIiaJly Ha MHOYKUHI TPA€KTOPiN pyxy
00’€KTiB BILIMBY IIPUIYCTUMO BUKOPHUCTOBYBATH SK
IiThOBY (PYHKIIiI0 TOOYAOBU CUCTEMU 3 AUHAMIUHOIO
CTPYKTYPOIO.
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o= v

Bucnosxu

VY pesyabTaTi 1o0yA0BU Ta 3aCTOCYBAHHS CCTEMU 3
AVHaAMIYHOIO CTPYKTYPOIO B IIPOCTOPi PyHKIIiIOHYBaH-
HA CHCTeMHU YTBOPIOETHCA ii (DyHKI[IOHAJbHE II0Je.
3anponoHoBaHa QyHKIIioHATbHA Mozeb (1) — (10) Ha
OCHOBi (DYHKITIOHAJIBHOTO MOJISI CCTEMH 3 AUHaAMiu-
HOI0 CTPYKTYPOIO HACTh MOJKJIHBICTHL PO3B’A3yBaTHU
3aaui o0y JOBU CTPYKTYPHU CUCTEMHU Ta OIiHIOBATH 1i
eexTuBHicTh. IIpu mboMy 3a6e3meUyBaTUMETHCA 0~
CTaTHA TOYHICTH 3400YTHUX PE3yJbTATiB Ta IPOCTOTA
00YMCII0BAIBHUX IIPOIIENYD.
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B. P. Mukonaiidyk
NCNoJib30BAHWUE @YHKIWOHANIbLHOIO Nojs Aif OUEHKA 3O ®EKTVBHOCTI
POGOTU3UPOBAHHOI CUCTEMbI MOHUTOPMHIA MECTHOCTH

B Hactosiee Bpems 45151 MOHUTOPUHIa MECTHOCTY BCE Yalle MCMONb3YI0TCS CUCTEMbI, OCHALIEHHbIE CKaHMPYIOLLMM 060PY[0BaHNEM U
pa3Hoo6pasHbIMy gaTavkamu. [10cTpoeHe po6OTU3VPOBAHHOA CCTEMbI MOHUTOPMHIA TPEGYET COOTBETCTBYIOLIEr0 HAay4HOro 060CHOBE-
Hus. CTpyKTypa cucTeMbl NPeanosnaraeT 3aBUCUMOCTb SGIGhEKTVIBHOCTY KaXLOro 51eMeHTa CUCTEMbI OT e NPOCTPAHCTBEHHO-BPEMEHHOrO
Pa3MeLLeHNs 1 COOTBETCTBYIOLLEr0 PacronoXeHnsi Lienei MOHUTOPVHIE, No3ToMy HeobXoauMo pa3paboTaTs MaTeMaTNqeckue Moaesnm
CTPYKTYPbl POGOTU3NPOBAHHOV CHCTEMbI MOHUTOPYHIE TEPPUTOPUN U €€ (DYHKUMOHUPOBAaHWS, YTO, B CBOK 0Yepefb, YCOBEPLUEHCTBYET
CYLLECTBYIOLLYIO METOLOSIOMI0 OLEHKM 3Gh(heKTBHOCTA Ha OCHOBE COOTBETCTBYIOLIEN CCTEMbI Nokasarenei v kputepues. [peanoxeHa
(DYHKUMOHATTbHAS MOJESb HAa OCHOBE (DYHKLMOHAILHOMO NOMS CUCTEMbI C QMHAMUYECKOA CTPYKTYPOM, KOTOpas MO3BOSAT PeLUnTb npo-
6r1emMbl IOCTPOEHNS CTPYKTYPbI CUCTEMbI Y OLEHUTL €€ 3(hGheKTUBHOCTb. 310 06ECTEYNT JOCTATOHYI0 TOYHOCTL PE3YIILTATOB U NPOCTOTY
BbIYUCIIUTE TbHBIX MPOLIEAYP.

KnioueBbie cnoBa: po6oT/I3MPOBaHHbBIE CUCTEMbI; MOHUTOPVHT; 3MEKTUBHOCTL CUCTEMBI; MOAEMb CUCTEMI.

V. R. Mykolaichuk
USING A FUNCTIONAL FIELD TO ASSESS THE EFFECTIVENESS
OF A ROBOTIC TERRAIN MONITORING SYSTEM

Currently, systems equipped with scanning equipment and a variety of sensors are increasingly used to monitor the area. At the
same time, the growing need to automate the monitoring of closed and open areas stimulated the development of robotic systems and
mobile sensors. Mobile and multifunctional robots are usually accepted as a means to reduce the structuring of the environment and
the number of devices required to perform the tasks. However, the number of different sensors installed on the robotic system and the
number of complex tasks related to intelligence, monitoring and surveillance make the design of the overall system extremely complex.
Construction of a robotic monitoring system requires appropriate scientific justification. This raises the need to develop appropriate
theoretical provisions, especially in relation to assessing the effectiveness of the system. As the robotic terrain monitoring system
is dynamic due to the use of mobile elements, it makes it difficult to assess its effectiveness. The structure of the system assumes
the dependence of the efficiency of each element of the system on its spatio-temporal location and the corresponding location of the
monitoring objectives. The aim of the article is to use the functional field of the system to evaluate the effectiveness of the robatic
area monitoring system. From the above it follows the need to develop mathematical models of the structure of the robotic system
for monitoring the area and its functioning. Thus, as a result of construction and application of a system with a dynamic structure in
the space of functioning of the system, its functional field is formed. A functional model based on the functional field of the system
with a dynamic structure is proposed, which will allow solving the problems of building the structure of the system and evaluating its
efficiency. The procedure for determining the parameters of the functional field of a system with a dynamic structure is much simpler
than determining the numerical values of system performance indicators. This will ensure sufficient accuracy of the results and simplicity
of computational procedures.

Keywords: robotic systems; monitoring; system efficiency; system model.
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