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PO3POBKA HAYKOBO-TEXHIYHUX OCHOB CUCTEMU MOHITOPUHI'Y 30HU
HAO3BUYAUHOI CUTYALII, AKA BKITIOYAE OCTABKY ABTOMATU3OBAHUX
NMPUCTPOIB KOHTPOJO NOBITPAHUMWU BE3MINMOTHUMUN 3ACOEAMU

Poszeumi naykoso-mexmiuni ocnoeu 01 mexuiunol peanizayii cucmemu MOHIMOPUHEY 30 3MIHOI MENC 30HU
naossuuainoi cumyayii (HC), pienem nebesnexu 6 Hill ma npocHO3y68anHs GUHUKHEHHs. HOBUX pu3ukie. [ cucmema
Xapaxmepusyemucsk mum, wo 0Jisi RIOGUWEHHST ONEPAMUBHOCTE MOHITMOPUH2Y CYMICHO 3ACMOCO8YIOMbCsl Oe3NiNomHI
noOBIMpsHI 3ac00U ma HA3eMHi asmomamu3oeani npucmpoi konmponio gakmopie nebesnexu HC. JJocmaska nasze-
MHUX npucmpois konmpoao y 301y HC gukonyemuvcs nogimpsanumu 6e3nitomuumu pyxomumu niamgpopmamu.

Knrouosi cnoea: naoseuuaiina cumyayis, MOHIMOPUHE 30HU HAO36UHAUHOI cumyayii, nogimpsHi Oe3niiommi

3aco6u, agmomMamu308aHi NPUCMpPoi KOHMPO.IO.

BcTtyn

OOrpyntryBanHs mnpooiaemu. Po3p’s3aHHS mpo-
O6nemu edekTrBHOrO mnonepemkeHHs Ta ikeigamii HC
piznoi mpupoau [1 — 3] morpedye po3poOku HayKOBO-
TEXHIYHUX OCHOB CHCTEMH BHSBIICHHS HEOE3IIeUHHUX YMH-
HUKIB Ha eTami iX 3apOJPKeHHS Ta BIUIMBY Ha HUX 3 Me-
Tor0 HenmomymieHHs BuHuUKHeHHs HC [4 — 6]. OnnuMm 3
MepPCIIEKTUBHUX HAPSMKIB PO3B’sI3aHHS IIi€l poOiieMu
SIBJSIETBCSL  KOHTPOJIb CTaHy HeOe3IeKH TEpUTOpii mpu
BuHukHeHHI HC 3a 1ONIOMOror0 O€3MMiIOTHHUX MOBITPSHUX
Ta Ha3eMHHX 3ac00iB Oe3MepepBHOTO OTPUMAHHS Y pe-
abHOMY MacIuTabi yacy, iHdopmari nmpo piBeHb il He-
0esmeunux ¢akropie HC Ta omepaTHBHOTO MpPOrHO3Y-
BaHHS PO3MIpiB 30HU HeOe3MeKH Ta 0OCTaHOBKH B Hiif.

AHaJi3 oCTaHHIX J0CJiIKeHb. Y pamMKax IpoBe-
JICHOTO 3 MIMOMHOIO TIONIYKY IO IECSATH POKIB aHATI3y
BHHAX1THUIBKO-TOCTITHUIBKOI  JisutbHOCTI [7 — 11]
BiJIOMI TE€XHIYHI pillleHHs1 BU3HAYEeHHs rpaHuis 30H HC,
SIKI BHKOPHCTOBYIOTh KOCMIiYHI 3aCO0M BCTaHOBJIEHHS
MICIIE3HaXO/DKEHHSI Ta PO3JALISAIOTHCS 32 BUKOPHUCTaH-
HSIM TIOBITPSIHUX 1 Ha3eMHHUX PYXOMHX Iutatdopm, s
po3TanryBaHHs 3acC00iB KOHTPOJIO (haKTOpiB HeOE3IeKH,
siki Buknukani HC. Ipu BukopHcTaHHI MOBITPSHUX PY-
XOMHX IUIaTGOpM BiZIOMi KOPHCHI MoOJei: Oe3miIoTHO-
T'O JIITAJILHOTO arapary Majoro po3Mipy AJsi MOHITOpH-
HTY TEPUTOPIH MOXKEXK, TEPOPUCTUYHHUX aAKTIB 1 TEXHO-
reHHux Katactpod [7], a Takox JiiTaka Ui HOBITPSHOTO
MOHITOPUHTY CTaHy JOBKULIs [8].

BesmiyioTHHIA JIITANBHUE amapaT Majioro po3Mipy
JUIE MOHITOPHHTY TEPUTOPIH IMOXKEXK, TEPOPUCTHIHUX
aKTIB 1 TeXHOIeHHUX KatacTpod [7], oOnagHaHuii 3aco-
0aMu MOHITOPHUHTY, sIKi BKJIFOYAlOTh HaBiramiiiHe o0ia-
JTHAHHSI, paJioIeNIeHraTop, TEIUIONEIEHraTop 1 TeeKa-
Mepy, CIONyueHi depe3 OOpPTOBHI KOMIT'IOTEp 3 IpHid-
MajbHO-TiepeaaBanbHol0 aHTeHoo GPS, «I'JIOHACH
abo0 CTUILHUKOBOTO 3B'SI3KYy IUIS IepeAadi pe3ynbTaTiB

MOHITOPUHTY Ha LIEHTPaJbHUI MYHKT yNpaBJIiHHS JiTa-
JBHUAM anapatoM. JliTak AJisi HOBITPSIHOIO MOHITOPUHTY
crany noBKiLIs [8] oOnagHaHui, Mo MeHII# Mipi, on-
HUM 3aCO00M JIJIsi MOHITOPUHTY JOBKULIS, SIKMW BCTa-
HOBJICHO ITiJ] KPUJIOM JIiTaKa.

HenosnikxaMyu BHKOPHCTAaHHS MOBITPSHUX PYyXOMHX
3aco0iB MoHiTopuHTY 30HH HC y pamkax BiIOMHUX TeX-
HIYHUX peamizaliii [7, 8] € Te, 110 mix Yac BUHUKHEHHS
macmrabnoi HC s oxoruieHHss HEOOXiHOTO 00cCsTry
TOYOK BUMIPIOBaHHSI MOTPEOYETHCSI BUKOPUCTAHHS Jie-
KIUJIbKOX (B 3aJIe)KHOCTI Bij po3mipis 30Hu HC) mitakiB 3
OpraHi3alli€l0 OKpEeMUX KaHaTIB YIPaBIIHHA IX IMOJIbO-
TOM 1 KaHaJiB Hepeayl TeaeMeTpUYHOl iH(popMalii Bij
3aco0iB MoHiTopuHry. [Ipu peamizawii pexumy Oesre-
PEPBHOTO OTPHMaHHS y peajbHOMY MacmTadi 4yacy iH-
(dbopmartii Ipo cTaH 30HH BPaKEHHS IICi CIIOCiO MOHITO-
PHUHTY nOoTpeOye 30UIbIIEHHS Y JBa-TPU pa3H KUIBKOCTI
JIITaKiB 1 3aC00IB KOHTPOJIIO, IKUMHU BOHU 00JIaHaHi, 1X
00CIIyroByBaHHs, OOJaJHAHHS MAJTBHAM 1 TPOBEICHHS
peMOHTHHX po0iT. KpiM Toro, BHHUKae yTpyJHEHHS
NIpY YNpaBIliHHI OE3MiJTOTHUMU JIITAILHUMU arapaTtamMmu
npu X 3HaXO/DKEHHI y 30HAaX IMOraHoi BUAMMOCTI (SIKi
BHHUKAIOTh ITiJ] BIUIMBOM i HeOe3meyHux (hakTopis
HC), y Hiunmii yac, y pa3i HOTipIIeHHs! TOTOJJHUX YMOB,
a TaKOX TPU HEOOXITHOCTI MPOBENCHHSI KOHTPOIO He-
6e3neunux akropiB HC Gins noBepxHi 3emii.

[Ipu BUKOpHUCTAaHHI HA3EMHHUX PYXOMHX ILTaT(opm
BiIOMI: CIIOCI0O BHM3HAYE€HHSA MeEX 30H HaA3BUYaAMHUX
curyairii [9] i cmoci0 omepaTHBHOrO BHU3HAYCHHS CITi-
LEeHTpiB, 3MiHU Mex 30H HC i omepkaHHs orepaTUBHOI
iHpopMaIii mOAO0 MPOrHO3YBaHHS BUHUKHEHHSI HOBHX
pmsukiB [10]. Crnoci6 BuzHaueHns mex 30H HC [9] 3a-
CTOCOBYE Ha3eMHiI pyXoMi 3aco0M Ta T'€OCTalliOHAPHI
CyIMyTHUKU. TOYKM BUMIpIOBaHHSI BCTaHOBJIIOIOTHCS 3a
JIOTIOMOTOI0  Ha3€MHUX PYXOMHX 1 TeOoCTalllOHapHUX
CYIyTHHKIB, TOUYKM BHMIpIOBaHHS TEPEMILIYIOThCS 3a
JIOTIOMOT'OF0 Ha3€MHUX PYXOMHX 3ac00iB.
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Cnoci® orepaTMBHOTO BU3HAYEHHS CMILEHTPIB,
sMmian Mex 30H HC Ta ofepikaHHs onepaTHBHOI iHGOp-
Mallii I0ZI0 IPOrHO3yBaHHs BHHUKHEHHS HOBHUX pPHU3U-
kiB [10] 3acTocoBye Ha3eMHi pyxoMi 3aco0H 3 KOHTPO-
JIbHO-BUMIPIOBAJIbHUMHU 3aco00aMU Ta 3acoOM eJIeKT-
PO3B’SI3Ky, & TAKOX JUCIETYEPCHKUHA MYHKT Ta CYyIyT-
HHUKOBI 3ac00HM 3 3ac00aMHU EJEKTPO3B 3Ky Ta CIICKT-
POHHO-00YHMCITIOBAIEHIMU 3acobamu. Bu3HawaroTs 30-
uu HC ta 3MiHy (pakTopiB pH3HKY 3a JOITOMOI'OI0 Ha3e-
MHHUX PyXOMHX 3aco0iB 3 KOHTPOJIBHO-
BHMIpIOBAIEHUMH 3ac00aMH, SKi HaIAIOTh 1H()OpMAITio
npo Hacnigku HC 1o aucrneTdepchbKUX MyHKTIB 3a JI0-
MIOMOT'OI0 3aC00IB €JIeKTPO3B’SI3Ky 4epe3 CYIMYyTHHUKOBI
3aco0u.

HenonikaMu BUKOpUCTaHHS HAa3eMHHX PYXOMHX
3aco0iB MoHiTopuHTY 30HM HC y paMkax BigomMux min-
xoziB [9, 10] € Te, 1m0 mijJ; Yac MOHITOPHHTY HEMOXJIUBO
OXOIHTH BUMIPIOBaHHSM MOTPIOHMIA 0OCIT TOYOK BUMi-
proBanHs y 30Hi HC, OCKIIBKM HE BCi TOYKHU € JOCTYII-
HUMH 111 BuMiproBaHHs. KpiMm Toro, peamizamis mux
MiAX0/1iB He 3a0e3Neuye ONepaTUBHOrO OJEpKaHHS I10-
TpiOHHUX 00CATY Ta TOUHOCTI iH(pOpMAIlii.

Haii0inpir ONMM3bKMM TEXHIYHHM pIIIEHHSIM 10
po0JIeMH PO3POOKH HAYKOBO-TEXHIYHUX OCHOB CHCTE-
Mu MoHniTopuHry 3oun HC € croci6 onepaTHBHOro BU-
3naveHHs1 pusukiB HC [11]. Ieit cioci6 nependavae 3a
JIOTIOMOT'OF0 Ha3eMHHX PYyXOMHX 3aC00iB 3 KOHTPOJIBEHO-
BUMIpPIOBUIEHUMU TPHUCTPOsiMH Bu3Hauatu 3ouu HC Ta
3MiHy (akTopiB pu3uky. Poimb HazeMHUX pyXOMHX 3a-
co0iB MOXYTh BiflirpaBaTW TPAHCIIOPTHI 3aco0u, a Ta-
KOXK okpeMi (mimni) matpyabHi. J{nst HajpaHHs iHpOpMa-
il 10 AUCIETYEPChKUX MYHKTIB HANpsMY Ta 4Yepe3 Cy-
IyTHUKOBI 3acobu mnpo Hacuinku HC 3acTocoByroTh
3ac00u eNeKTPo3B’s3Ky. g aHaNi3y AMHAMIKH IOMIH,
10 BUHUKaTUMYTh y mporeci TpuBanHs HC Tta minBu-
LIEHHS OIEpaTHBHOCTI 300py iHQOpMaIii, MOBITpsHI
pyXxoMi 3aco0u 00JIaJHYIOTh KOHTPOJIBHO-BUMIPIOBAJIb-
HUMU ¥ EJIEKTPOHHO-OOYHCIIIOBaJbHUMH 3aco0aMu 3
€JIEKTPOHHO-KapTOorpadiyHiMHK MIpOrpaMamH, 3acodamMu
paaioHaBirarii i elnekTpo3B’sA3Ky.

Henosixamu onucaHoro BuUIlle COCO0y OnepaTuB-
Horo Bu3HaueHHs pusukiB HC [11] e Te, 1m0 moxuBoc-
Ti peanizamii pexuMy Oe3MepepBHOrO y peaTbHOMY Ma-
cmTabl 4acy ONEpPaTUBHOTO OJAEP)KaHHS IMOTPIOHOrO
o0cary iHdopMaIlii mpo CMmIeHTPU Ta 3MIHH MEX 30H
HC oOmexeHi MOXITMBOCTSMHU BHKOPUCTaHHS (HaTpy-
JIIOBaHHS) OCOOOBOTO CKJIaay MiIpO3IUIiB, 3aIy4CHUX
no sikBiganii HC. Kpim Toro, TepMiH MOHITOPHHTY 00-
MEXYETBCSI TEPMIHOM 3HAXOPKEHHS JliTaka y MOBITPi,
0 MOTpedye BHUKOPHUCTaHHS ICKUIBKOX JITaKiB, SKi
oOlajHaHi  1IEHTUYHHUMH  KOHTPOJIBbHO-BUMIpPIOBAIIb-
HUMU ¥ eJIEeKTPOHHO-OOYHCIIIOBaJbHUMH 3ac00aMu 3
€NIEKTPOHHO-KapTorpadiYyHUMHU TPOrpaMaMH, 3aco0aMu
paaioHaBirarii i elnekTpo3B’A3Ky.

NocTtaHoBKa 3apavi Ta il po3B’si3aHHS

Metoro ui€i podOoTH € PO3BUTOK HAYKOBO-
TEXHIYHMX OCHOB JUIs peai3aiii onepaTMBHOrO MOHi-

TOPHUHTY 3a 3MiHOK Mex 30HM HC, piBHeM HeOe3Neku B
Hill Ta MPOrHO3YBaHHS BUHUKHEHHS HOBHX PHU3UKIB, 32
PaxyHOK 00’€IHAHOI'O 3aCTOCYBaHHs OE3IMIJIOTHHUX aB-
TOMAaTH30BaHUX TOBITPSHUX 3aC00IB Ta HA3EeMHUX IPHU-
CTpoiB KOHTpOIIO (akTopiB Hebesneku HC, me mocrag-
Ka Ha3eMHHX IPHUCTPOIB KOHTpOIIO y 30Hy HC BHKOHY-
€THCS MOBITPSIHUMHU PYXOMHUMH TIAT(HOPMaMHU.

Mera po0OTH JOCSTa€ThCS TUM, 10 Oe31epepBHUI
Ta TPUBAIMH y pealbHOMY MacIuTali yacy ornepaTHBHUHA
MOHITOPHHT 3a 30HOK0 HC 31iHCHIOETCS 3a paXyHOK:

a) CYMICHOTO 00’€HaHHSI Y CHCTEMY MOHITOPHHTY
OE3MUIOTHUX aBTOMATHU30BaHUX TMOBITPSIHMX 3aco0iB Ta
Ha3eMHHX IPUCTPOIB KOHTpomo (axropiB HeOe3nekn HC;

0) ormepaTUBHOI OCTABKUA HAa3eMHHX MOOUIBHHX
MIPUCTPOIB KOHTPOJO Y 30Hy HC 0e3mioTHOI MOBIT-
psHOIO pyxoMoto TatdopMoro (Oe3MiIOTHUM JIITAKOM
a0o reJiKonTepom);

B) CTBOPCHHS B 30HI Ta B okoymii HC TuMyacoBoi
(ma mepion mikeigauii HC) koHTpomoro4oi Mepexi 3
aBTOMAaTU30BaHUX HA3EMHUX MOOIJIBHUX TIPHCTPOIB
KOHTPOJTIO;

I) OTpuMaHHs i 00poOkM iH(popMarii Bil HazeM-
HUX MOOUIBHHUX MPUCTPOIB KOHTPOJIO JUCIIETYEPCHKIM
ITyHKTOM, SIKHM PO3TAalllOBAaHO Ha Ha3eMHIN pyxoMmiii
mwiarpopmi  (TaOHMIA ~ aBTOMOOUIb;  TOXKEKHO-
pATYBaJNbHUIT aBTOMOOLUIb, aBTOMOOUTH pamialliifHOI,
XiMIYHOi Ta GiOJOriYyHOI PO3BiNKU; OpPOHETPaHCIOPTE;
MallMHa BiiCbKOBOT PO3BIJKH; TSATaY Ta iH.).

ODYHKIIOHAIBHY CXeMY L€l CHCTEMH OllepaTHBHO-
T'O MOHITOPHHTY 3a 3MiHOI0 Mex 30HM HC, piBHeM He-
Oe3reku B Hill Ta MPOTHO3YBaHHS BUHHKHEHHS HOBUX
PH3HKIB IpeACTaBIeHO Ha puc. 1, ne 1 — Ha3eMHUH py-
XOMHH HEHTP MOHITOPHHTY; 2 — TEPUTOPIs, HA SKil BU-
nukia HC; 3 — moBiTpsiHa pyxoma miargopma; 4 — Ha-
3¢MHHUI aBTOMAaTHU30BaHUH MPUCTPIA KOHTPOIO HEOE3-
neynux QakropiB HC; 5 — cynmyraukoBi 3acodou GPS
HaBiramii; 6 — 3oHa BpaxenHs HC; 7 — mapaumrytu mis
CIyCKaHHS N-01 KUTBKOCTI IPUCTPOIB KOHTPOITIO.

Puc. 1. KommuiexcHa yHKITIOHaIbHA CXeMa CUCTEMU
OIEpPaTHBHOI'O MOHITOPHHTY 32 3MiHOIO Mex 30HM HC,
piBHEM HeOe3IeKH B Hill Ta MPOrHO3yBaHHS! BHHUKHEH-

HSl HOBUX PH3HKIB, 3 IOCTAaBKOIO aBTOMAaTHU30BaHUX
MIPUCTPOIB KOHTPOJIIO TOBITPSIHUMHU
0e3IiIOTHUMU 3aco0aMu

)
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Hasemuuit aBTOMaTH30BaHHUI TPUCTPil KOHTPOITIO 4,
CXeMy SIKOro NpeJCTaBJIeHO HAa PHUC. 2, a, BKItoUae: 4.1 —
KOHTPOJIbHO-BUMIPIOBAIBHUIA OJIOK, SIKMI B 3aJI©KHOCTI
BiJl HaJ3BHUYAMHOI CHUTYyaIlii 3MIHIOETBCS Ha HEOOXiTHUI
KOMIUIEKT, 3 BIIIOBIIHUMH JATYMKaMH KOHTpOIo; 4.2 —
OJIOK  BiZleoCrocTepexkeHHs; 4.3 —OJI0K BCTAHOBJICHHS
MiCII 3HaXOKeHHS, 4.4 — OJIOK KOpEeryBaHHS MiCIIs I10-
JIOXKEHHSI MOOLITLHOTO MPUCTPOIO Ha ToBepXHi 3emti; 4.5 —
OJIOK PY4YHOrO KOpEryBaHHS POOOTOI0 MOOLIBHOIO TMpH-
crporo; 4.6 — Omok 30epiranus iHGopMari; 4.7 — ON0OK
iHmuKarii; 4.8 — MIKpOKOHTpoIUIEp; 4.9 — OJIOK KHUBJICHHS,
4.10 — 6ok panio3s’s3ky; 4.11 — anrena. Hazemnwmii py-
XOMHH IIEHTP MOHITOPUHTY 1, CXeMy SIKOTO IPE/ICTaBICHO
Ha puc. 2, 0, BKitoyae: 1.1 — KOMIT I0TepU30BaHy aHaJiTH-
YHY CHCTEMY IPOTHO3Y TPaHMWIb 30HH HaI3BUYalHOI CH-
Tyarlii, piBHS HeOE3IEeKH B Hill Ta MOMXIIUBOCTI BUHUKHEH-
Hsl HOBUX HA/I3BMYAHHUX CUTYallii Ha 00 €KTax, sIKi MoO-
KYTh TOTPANUTH MiJ BIUIMB HeOe3neyHHX (DaKTopiB Bif
HaJ[3BUYAKMHOI CHTYyaIlii, 0 BUHKUKIA; 1.2 — KOHTPOJIBHO-
BUMIpIOBaJIbHUI O110K; 1.3 — OJIOK METeopoIorivHOro KOH-
Tpoiro; 1.4 — OJOK BCTAHOBJCHHS MiCId 3HAXOJKCHHS
Ha3eMHOTO0 PyXOMOTO IEHTPY MOHITOpHHTY; 1.5 — 0ok
KEpYBaHHSI PyXOM IOBITpsiHOI pyxomoi miatdopmu; 1.6 —
0JI0K OTpHMaHHA i aHanizy iHdopMmarii Bii HA3eMHHX MO-
OLTPHUX TIPUCTPOIB NIPO piBEHb HEOE3MEKH Y 30HI HaJ[3BU-
yaiiHoi cutyamii; 1.7 — Omok 30epexxeHHs iH(pOpMAIlii;
1.8 — OOk cTapTy MOBITPsIHOI pyxoMoi mardopmu; 1.9 —
0JI0K paio3B’s3ky; 1.10 — aHTeHYy.

Y Y
8 (7 1

a 0
Puc. 2. dyHKIIOHAIBHI CXEMH: @ — HA3EMHOT'0
ABTOMAaTHU30BAHOTO PUCTPOIO KOHTPOITIO
HeOesneunux dakropis HC; 6 — Ha3eMHoro
PYXOMOTO IIEHTPY MOHITOPHHTY

EdexTuBHicTh Ta OnEpaTUBHICTH MOHITOPUHTY 32
3MIHOKO MEX 30HM HaJ3BUYANHOI CUTYyaIlil, piBHSI HeOe-
3MEK B Hil Ta MPOTHO3YBaHHS BUHUKHEHHS! HOBUX PH-
3WKIB y CHCTEMI MOHITOPUHTY 3a0€3MeuyeThCsl HACTYII-
HUM YMHOM. Y TIPOIIEC PyXy Ta 110 MPHOYTTIO 10 MiCIIs
BUHHMKHEHHS! HaJI3BHYaWHOI CUTYyallii 2 Ha3eMHUM pY-
XOMHM IIEHTPOM MOHITOpUHTY 1 mpoBOAMTHCS: Oe3re-
pepBHHI KOHTpoOIb (010K 1.1) piBHA paaiamiiHOI, XiMi-
YHOI Ta 010JIOTIYHOT HeOE3MeKH A1 pOOOTH MEePCOHATY
Ta ()YHKIIOHYBaHHsS OOJaJHAHHS, Oe3MepepBHUN KOHT-
poib (070K 1.4; cuctema pamio3B’s3ky 1.9; cymyTHHKO-
Bi 3ac00M 5) MicIsl IOJIOXKEHHS IEHTPY MOHITOPHUHTY 1;
OesnepepBHUI KOHTpONb (010K 1.3) JOKanbHOI MeTeo-

poJoriuHoi 00CTaHOBKHM; MiATPUMAaHHS 3B’S3Ky (OJI0K
1.9) 3i mrradom nikBiganii HC # yrounenHs inpopmarii
npo HC, mo BuHuKIA.

OnepaTuBHICT  JIOCTABKA HA3EMHOr0  PYXOMOTO
LEHTPY MOHITOPHUHTY | B 33/1laHy TOYKY 3€MHOI NOBEpXHi
JIOCSTAETHCS LIUISIXOM 3aJTydeHHs 3aJ1I3HIYHOTO TPaHCIIop-
Ty abo TpaHcnopTHOI aBiati. [Ipouec miaroroBku a0 po-
60T (32 YMOB NPUOYTTS IO MICLI BHHUKHCHHS HaJ[3BH-
YaifHOI cuTyallii 2) HA3eMHOTr0 PyXOMOTrO LIEHTPY MOHITO-
puHry 1, oBiTpsiHOT pyXxomoi miatdopmu 3 Ta IPUCTPOIB
KOHTPOTIO 4 TOB’S3aHO 3 BKJIIOYEHHSIM B CXEMY pOOOTH
KOHTPOJIbHO-BUMIpIOBAIBHUX OJIOKIB 4.1 Ha3eMHHX MpH-
CTPOIB KOHTPOJIIO 4 BIAIMOBIIHMX JATYHKIB KOHTPOIIO, B
3anexxsHocti Big tunmy HC; posranryBaHHsIM HeoOXimHOL
KUIBKOCTI MPUCTPOIB KOHTpOI0 4 Ha OOpPTY MOBITPSHOL
pyxomoi miatdopmu 3; po3TaulyBaHHSIM IIOBITPSHOL py-
XOMOT TIaT(hopMu 3 Ha MicIIi if cTapTy Ha 00pTy Ha3eMHO-
T'O pyXOMOT0 LIEHTpY MOHiTOpHHTY 1 — OJtok 1.8.

[pouec moniTopunry mex 3oau HC Ta mporHosy
piBHsI HeOe3MeKH B Hill 1 MOXIIMBOCTI BUHHKHEHHSI HO-
Bux HC Ha 00’€xTax, sKi MOXYTb ITOTPAIUTH I1i]] BILTHB
HeOe3neynnx Qakropis Big HC, mo BuHMKIA, 3/1iHCHIO-
€TBCS IIUIIXOM:

— cTaptry HoBiTpsiHOI pyxomoi matdopmu 3 (ke-
pPYBaHHS MOJIBOTOM pyXoMoi miatdhopmu 3 31iHCHIOETh-
csl LIEHTPOM MOHITOPHHTY 1 4epe3 OJIOK KepyBaHHS py-
XOM TOBITPSIHOT pyxomoi miardopmu 1.5);

— 0e3nepepBHOr0 KOHTPOIIO Yepe3 CYMYTHUKOBY
chUcTeMY S5 MiCIsl 3HaXO/KEHHS TOBITPSHOI PyXOMOi
riathopmu 3;

— 0e3MepepBHOrO KOHTPOJIIO PiBHSA HEOC3MEKH 3a
OOpTOM MOBITPSAHOI PYXOMOi ITaTGopMu 3 OOPTOBUMH
KOHTPOJIbHO-BUMIPIOBJIBHUMH TIPUCTPOSIMH, BEACHHS
BiJIEOCIIOCTEPEKEHHSI OOPTOBOIO KaMepolO BiJeocHoc-
TEpeXEHHs Ta Iepeaadyi oTpuManoi iHdopmarii 10 Ha-
3eMHOT'0 PyXOMOT'O IIEHTPY MOHITOPHHTY 1;

— PO3KWJAHHS 3 MOBITPSHOI pyXoMoi miaTdopmu
3 HaJ 30HOK HAJ3BUYAWHOI CHTYaIlii 6 MPUCTPOIB KOH-
Tpoito 4, sIKi 3a JONIOMOT'OF0 TTapallyTiB 7 MOTPAIUISIOTh
y 30HY 6;

— BKIJIIOYEHHS LIEHTPY MOHITOpUHTY | y mporec
KepyBaHHsI pOOOTOIO MTPUCTPOIB KOHTPOIIO 4;

— BCTAaHOBJICHHS 4epe3 CYINYTHHKOBY CHUCTEMY 5
MIiCIIs 3HAXO/DKEHHS ITPUCTPOIB KOHTPOIIO 4 (010K 4.3);

— KoperyBaHHi (y pa3i HeoOXigHOCTI), yepes
0110k 4.4, MICIIS TIOJIOXKECHHS MPUCTPOIB KOHTPOJIO 4 Ha
TIOBEpPXHi 3emiti;

— BCTaHOBIICHHS, 3a JIOTIOMOTOI0 OJIOKy 4.4 Ta BU-
CYBHOT'O TEJICCKOIYHOr0 MITATUBY Ha HEOOXiAHY (1o 3 M)
BHCOTY HaJl OBEPXHEIO 3eMJIi, IaTYMKIB KOHTPOJIO HeOe-
3neunux ¢akropie HC Ta kamep BineocnocTepexeHHs;

— BKIJIIOYEHHS JIaT4MKiB KoHTpomo 4.1 1 kamep Bi-
JICOCTIOCTEPEIKCHHS 4.2 TIPUCTPOIB KOHTPOIIO 4 Ta OLIHKA
¢akropiB Hebeznekn HC Ta BigeocrocrepexeHHs 3a 00-
CTaHOBKOIO B 30H1 2. KoHTpoInb BeneThest y OesnepepBHO-
MY aBTOMaTUYHOMY PEKHMMI 3a BeCh TEPMiH Ipare3JaTHO-
cti akymynsaropis 4.9. Otpumana iHdopmartis 30epiraeTsb-
cs1 'y Onoti 30epiranss iHdopMmartii 4.6;
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— TIepenaBaHHs OTPUMAHOI BiJ JaTYMKIB KOHTPO-
mo 4.1 Ta xamep BizeocrocrepexxeHHs 4.2 NPUCTPOIB
KOHTpOJIIO 4 iH(popMalii uepe3 OCHOBHUI Ha3eMHHI a0
pe3epBHUI KOCMIYHUI KaHAIIU PaJio3B’ 3Ky 10 HA3EMHO-
T'O PyXOMOT'0O LIEHTPY MOHITOpUHTY 1 — Oitok 1.9;

— ananizy (010K 1.6), orpuMaHoi yepe3 0yiok 1.9,
iH(opMaIii BiJl IPUCTPOIB KOHTPOIIO 4;

— PO0OTH KOMIT IOTEpH30BaHOI aHATITHYHOI CHCTe-
M 1.1 Ta OTpUMaHHS MPOTHOCTHYHOI iH(OpMALi MO0
Mex 308 HC, piBHsI HeOE3MeKH B Hill Ta MOXJTMBOCTI BHU-
HukHeHHs HOBMX HC Ha 00°€exTax, sKi MOXXYTh IOTPAIUTA
ITiJ1 BIUTMB HeOe3neynux ¢aktopis Big HC, 1110 BUHUKIIA,

— BUJIABaHHSA MPOTHOCTUYHOI iHGopMamii 10
mrady mikBimarii HC ta 30epiranns 1 y Ojori 30epe-
*KeHHs iHpopmarii 1.7;

— JIOCTaBKHU Y 30HY HaJ3BUYaiiHOi cuTyalii 6 1o-
JIATKOBOI MapTii MpUCTpOIB KOHTpomo 4 y pasi HeoO-
X1JIHOCTI — IPpX HEOOXITHOCTI MiBUIIUTH TOYHICTH IIPO-
rHO3Y; npu posiupeni 3o HC; nipu BTpari npanesna-
THOCTI akyMyJ1siTopiB 4.9 Tomio.

[Micns mikeigamii HC Ha3eMHUM pyXxOMUM IICHTPOM
MOHITOPHHTY | IPOBOJMTHCSI 30UPaHHS BCIX PO3SKHIaHUX
pUcTpoiB KoHTpOO 4. [1icns Hporo BUKOHYEThCS TIepe-
BipKa X TpaIle3MaTHOCTI, Mepe3apsaka aKyMyJIsaTopiB i
IiITOTOBKA YISl HACTYITHOTO BUKOHAHHS POOOTH.

BucHoBKMu

1. Po3pobneni HayKOBO-TEXHIYHI OCHOBH CTBO-
PEHHSI KOMIUIEKCHOI (DYHKIIIOHAIBHOI CXEMH CHUCTEMH
MOHITOpHUHTY 32 3MiHOIO Mex 30HM HC, piBHeM HeOe3-
MEeKH B Hill Ta MPOTHO3YBaHHS BHHUKHEHHS HOBUX PU-
3WKIB, SIKa XapaKTEePU3yETHCS THM, IO JUIS ITiBUILICHHS
OIEPAaTHBHOCTI MOHITOPUHTY Ta HMPOTHO3yBaHHS BHHU-
KHEHHS! HOBUX PHU3HKIB CyMICHO 3aCTOCOBYIOThCS Oe3Ii-
JIOTHI aBTOMaTHU30BaHI MOBITPsHI 3acO0M Ta Ha3eMHi
MIPUCTPOI KOHTPOJIIO HeOe3neunux (akropis HC.

2. Po3pobieHa cucreMa MOHITOPHUHTY JO3BOJISIE
MPOBOJIUTH NOCTaBKy B 30Hy HC HazeMHHX aBTOMAaTH-
30BaHUX MIPUCTPOIB KOHTPOJIIO MOBITPSIHUMH PYXOMUMHU
mwiatdopMamu (O€3MIJIOTHHUH JIiTak a00 BEPTOIIT).

3. 3amporioHOBaHa CHCTEMa MOHITOPHHIY Iepe[-
0ayae pO3TAaUTyBaHHs IUCIIETYEPCHKOTO MYHKTY OTPH-
MaHHs it 00poOku iH(opMmarii Ta oOnagHaHHS AJIsI CTap-
Ty TOBITPSHUX OE3MUJIOTHUX 3acO0iB Ha HA3eMHIU py-
XoMii miardopMi (WITaOHUA aBTOMOOLIB; ITOXKEKHO-
PATYBAIBHUN aBTOMOOIIb; aBTOMOOLTH paaialliiHoI,
XiMIYHOi Ta Gi0JOriYHOI PO3BiAKH; OpPOHETPaHCIOPTE;
MalluHa BiiCbKOBOT PO3BIKH; TSTa4 Ta iH.).
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PA3PABOTKA HAYYHO-TEXHUYECKUX OCHOB CUCTEMbl MOHUTOPUHI'A 30HbI YPE3BbIYANHOWN
CUTYALIUU, BKINIOYAIOLLEN AOCTABKY ABTOMATU3UPOBAHHbBIX YCTPOUCTB KOHTPOIA
BO3AYLUHbIMU BECMUINOTHBIMU CPELICTBAMMU

B.B. Trworronuk, B.JI. Kanyrun, JI.®. Yepnorop, P.1. 1lleBuenko

Pazeumul nayuno-mexnuueckue 0CHO8bL Ol MEXHUYECKOU peanu3ayuu Cucmembl MOHUMOPUH2A 30 USMEHEeHUeM 2PaHul 30-
Hul upezgbiuaiinoti cumyayuu (9C), yposnem onacHocmu 6 neil u NPOSHO3UPOBAHUSA B03HUKHOBEHUS HOBbIX PUCKO8. Dma cucmema
Xapakmepusyemcs, mem, 4mo Ons NOSbIUEHUA ONePAMUEHOCIU MOHUMOPUHEA COBMECTHO UCHONb3YIOMCA 8030VUiHble Oechu-
JIOmHble CPeOCmBA U HA3eMHble A8MOMAMUZUPOSAHHbIE YCMPOUCcmea Koumpoas onacubix ¢axkmopos YC. [Jocmaska nazemuuix
yempoticms konmpona 6 301y YC eblnonnaemcest 6030yuHbIMy O6eCNUIOMHBLMU NOOSUNCHBIMU NIAMPOpMaMU.

Knrouesvie cnoga: upessviuaiinas cumyayus, MOHUMOPUHE 30Hbl UPE3GLINAUHOU CUMYAYUY, 6030YulHble OeCnUIOmHble

cpedcmea, agmoMamu3uposantvle yCmpoucmea KOHmpoIs.
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Pozeumox, botiose 3acmocysanns ma 036poeHHs asiayii

DEVELOPMENT OF SCIENTIFIC AND TECHNICAL BASIS OF MONITORING SYSTEM FOR EMERGENCY
AREA, WHICH INCLUDES DELIVERY OF AUTOMATED CONTROL DEVICES BY UNMANNED AIRCRAFTS

V.V. Tiutiunik, V.D. Kalugin, L.F. Chernogor, R.1. Shevchenko

In this paper the scientific and technical basis for technical implementation of monitoring system for change the boundaries of
emergency area, the level of danger in it and forecasting appearances of new risks is developed. This system is characterized by using
unmanned aircrafis and ground-based automated control devices of dangerous factors of emergencies for improving the efficiency of
monitoring. Delivery of ground-based control devices to the emergency area is performed by unmanned aerial mobile platforms.

Keywords: emergency area, monitoring of emergency area, unmanned aircrafts, automated control devices.
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