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BIFICHKOBI HAYKH
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Cranictan TOPE/THINEB,
Kandudam mexsiviux way, douenn,

Hauionanswa axadexis Hawjonanowoi 2eapdii Yspainu, w. Xapkis
Jurpo BAVIITH,

KGHOUOGIM MEXHINHLX HAYK, CINGPUANE HAYKOBUT: ChiBpoGim K,
Hauionanswa axadevis Hawjonanonoi 2eapdii Vspairu, w. Xapkis
Annpiit TOBEPEXXHUIA,

Hauionanswa axadexis Hawjonanowoi 2eapdii Yspairu, w. Xapkis
Tpuropiit IBAHELTb,

Kandudam mexsivsux way, douenn,

Hayionanowun yisepcumen wusinonozo saxucmy Ykpairu, w. Xapkis

METOAWN MOJENIOBAHHA HA3BUMAMHUX
CUTYALIIA NI YAC BUKOHAHHS 3ABJAHb
BOMOBOI CNY)XEW 3 OXOPOHU BAXJIUBUX
LEP)XABHUX OB’€KTIB 3A OMOMOrolo
TEOIH®OPMALUMHNX CUCTEM

¥ cmammi sanpononoaano wemodu modemoaanns adeunaix
cumyai nid uac auonanns aaadans Gofosof cayxu nidposdinaxu Ha-
wiona1omoi 2aapdii Vkpainu 3 oxopowH aaxcnuaux depxaanisx o0 extmia a
donosozoro coinopmasginux cucmes. Haaedeni peansi npuxradu a-
HUKHENNS HODSQUNATIIX CUMIYQNl COiaTNO0 XAPKMIEDY @ OXOPOMi
amonrux enexmpocmaniii. ONUCGHO BUKOPUCMGHHA PO3poGreH020 npo-

© Iopesuies C. Baysin 1. Mobepexcus A, ocviego I
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2ParHO20 iHCMIpYMEHIapiN 2e0IHPOPMALTTHUX CUCIEN. dn% MODETIOBAHHT
wux cumyasia.

Kmouosi c10sa: npocmoposa ingiopwauis, saxusi depwasi o6 eximu,
NpocpaNHL iHCmpyeHmapi, zeoindopwaiana cucmena.

TocTanonka npoGiewH y saranuomy Eurisai. CKnata couians-
HO-eKOHOMitlia, CYCIIVIEHO-TIOTITIA T4 BOEHHA 0GCTAHOBKA, AKA CKIa-
MaCA Ha CHOTOMHI B PeriONaX KePKaBH, Ge3OCepeNIbO BIIBAE Ha CTal
saesmevien i atioRanbHOi Gesrexit Vipais. Hanssivaftsi nogii y Jow-
Gaci, AXi CTPIMKO BHIIITH 33 MexXi COLTaTbO-HOTITIUHOT Chepi Ta nepe-
THOPITHCA Ha BOEHIH KOH(IIKT BCepeIiHi Kpaiii, Ha ar, 3poGHTI
‘Vipaitty BPASTHEOR K0 TAKIX BUKTHKIB-3arpos3, A ABepeil | TepakT Ha
TOTeHIiHO HeGeameuHitX 0G'eKTax. Yce 1e MPUSBONHTD 710 BHHIKHEHHS
Wagsa e ciryauiit (HC), HacHifiki AKIES MOXYTb Gy TH HKax s,

Hapasiaaiisi CHTyauii, 0COGMIBO COMIATEHOTO XapaKTepy, 3 OxHOTO
GOKy - XapaKTepH3YIOThCA J0BHILINEOK PATTORICTIO, HeCTORANICTIO B~
HUKHeHHS | IUBIUTKIM POSBHTKOM TIO7if, 3 APYTOTO — ISHiIM CIIeKTpOM He-
TaTHBHIX KACTIAKiB. BOMI He MOKYTh GyTH TPHBTHMI Ta YCYHEHOIO 36it-
QIHIMIE 3AXORAMH, 1O BKOPHCTOBYIOTHCA B TIOBCAKICHHIX CHTYaIAX.

Awanis pesyniratis cryxGoso-Goitosai pisnswocri (CBI) sifichko-
B wacTi | ninposainia Hauionansol reapyii (HI) Yipaitti b xoni st~
KOHAHHT 3ABTAHE 3 OXOPOHIN BOKTHBI fepapHITX 06 exis (BIO) moka-
3y, 140 0COGOBII CKIIAJL HENOCTATHAO MATOTORTeH I 40 Aifl TPH BHHIK-
senri HC. B ix AiTbHOCT] 4aCTO BiACyTil HeOGXimH B 01X yMOBAX Opra-
HISOBAICTS, OMIEpATHBHICTE | STATONKEHICTE, AOYCKAKTACA TPOPAXYHKI
B POSCTAHOB | BIKOPHCTAHHI CIU1 Ta 3aC0018, Oprarisai ynpas it Ta
BoeGitoro sabeaneveni. OCOGTIEO CYTTER] HEAOTIKH BYISHATIOTECH B
TAKTIN 7t BAPT, MAPOSALTIB | BIfICHKOBIX MACTHH, AKi TP BHKOHAHI
KOKHOTO SQBIAHIA MAIOTE HISKY 0COGTHBOCTelL.

"BHpliteH IS 6K 3aBIAIS BHMArac aKTHBISAL] 2y CHTE, OpieHTORAMIX
Ha TIOLIYK, Y MepIy wepry, MeTotis Mogenionants HC, AKi BHIKAIOTS mix
HaC BKORAHIA CTyKGOBO-GOOBI 308 KAk Minposinavst HT Vipaismi.

TaKsib HMHOM, PO3BHTOK MeTONIE MOJTOBaHHS MoAIBIX HC 3 ypa-
XYBaHHAM MPOCTOpOROI IH(popMALI A Yac BHKOHAHHA 3aB 1At GONOBO
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cnyx6it 3 oxopor BIIO € BHsHATQIbRING GAKTOPOM 1 MiBHIEHH
epeKTUBHOCTI NpOecy MPUIHATTA pllielt TP IIaHYBARHI BHKORAMHA
cnyxGono-Goftoitx sapAais 3 oxopomi BIIO minposinavs HI Vipaito.

Amania ocTaumix goctiken i nyGriKaii. ¥ Tenepiumiii uac ciwnt
HATO akTieHo BKOpUCTOBYIOTs MOTeTioBaHIA Aili MAPOsAVIiS 32 Ao~
noMororo reoinpopauiitinx cuctem (TIC) [1], ki € cxnazoBoi cucres
TP NpiiRATT pimerh. Le saGearenye B peansomy MacuraG
wacy 36ip, 0BpoGiky, MoReOBaHHA HasBKOI Wippool opyawii mpo
MICLEBICTh Ta BUKOHAIIA 3254aih IPOCTOPOBOTO AHATISY B {HTepecax se-
etz 36poltici GoporsGu [2].

Baxnitne Miclie B NOIIYKY MTOTIE MOTTIOBARHA Al MiAPO3IAE 3
‘axopon ft oGopoit BJIO KanexuTs amaniTwkift poGoTi, cpamosasii
A BHBNCHIA | OUIHKY CTOHY MICEBOCTI, CHCTeMS QIIMUHOTO 3aXHCTy
(C3) BJIO, TaKTHUHIK | TeXHIMHIX MOATHEOCT INOBIpHILX IOPY -
ki, 3arty poTh y peanisaii JHOTO HAMPAMKY BIAITpaioTE inpopManii-
HO-QHATITIHI LEHTPH, AKi 3A/iMaI0TECA 360poM Ta 06poGKOK fami. LI
PO3AVII MOKYTh 3pOGIHTI BHPILIATE I BHECOK Y MpOLec MBHIIEHHS
octi ynpanisia CO3 BJIO i it minposyinis [3]. Crig miakpecnny, mo
HA pesyIKTaT R ITHAHOI POGOTH BI3HAUATE HIN BIVTHE WHHATE IOBHOTA
| HOCTOBIpHICTS BHXIHIX AR

'V GraThOX HayKOBHX [UKepOTaX POSTALATICA MHTAHIS MOGYAORH
MaTesaTuHIX Mogeneli oxoporst BJIO. ¥ [4-6] cucremamiuno sicnae-
i SATTLHI MHTQHAA QHATISY PUINKIS, & TIKOK YPABTIHHA (TpHIHATTS
pittien, Ta OGTpYHTYBaHHA SaXOIiB) PHSMKAMH 1A PIsHIX 06 €XTiE, S0~
kpewa BIO. Jleaxi mizxom 10 dopanisanii Ta MaTeMATIHOTO omicy
nopyurka mpi ol edpextipocti CO3 pukazeni y (7). Kpi Toro,
HABEJEHO MOeTh 30BHIIIHEORO HOpYIIHHKA TpH EHKOPHCTAKI HIfM Tak-
THKH IPHXOB2HOTO MPOHMKHEHIA.

¥ poGorax [8, 9] omicana MaTemaTIHA MOZETE, Y AKIll MOXITHBICTE
BITGpEKEHHA BAPTOI0 MOPYIIHHKIE SATISKITE B X B3AEMHOTO POITa-
LIYBaHA B 3AXSILeHIN 30k, WBHIKOCT] PYXY IPOTIAIIONIX CTOPIA Ta uacy,
neoGxipmoro Tpoxiit tpyni apri (TTB) s Bicysana 10 pyGexy
posropra TIB. Y [10] onicano nizxig 1o opmysani iwosipricoro
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piBisiA Gesniekit 06'eKTa TPAHCIIOPTHO IH(PACTPYKTYpi NOBITPAKOTO
TPAHCIIOPTY Ha OCHOR UaCORIX AAMETPIE TeXHIHIX 3ac06IB 3aXICTY.

'V sasauewInx poGOTAX eTall MOFOMAMA MOPYIIHIKAMI (iswuHiLx
Gaplepis 3 ypaxysauiM iX MATOTORTEHOCTI, OCHAIHOCT], MOXCHEIX
cnoco6in nozonania CO3 feTanbHo He omCANILH Ta He Po3poGeri e
‘o MoTeoBaIA Al Mg,

¥ [11-13] posrnsnyro meroms Bukopucrasis TIC y sificekopift o6-
nacTi, HampuKIag 1 wac 36opy i ananisy pisHOMAHITHOI lipopmani o
o6 exrax. Tokasaro, 1o 3a gonomoroio TIC yost Maca siGparol nepeiiiol
iichopMaLi Moe Gy TH BIATIOBIAHIM UHHOM CTPYKTYPOBaHa, IpOAHATiso-
Bana | isyanizonaa.

Opwax s ovuany wa cremiixy CBJL sacrins Ta ninposainis HI Vipai-
st 3 0x0poRH BIIO HeOGXAHO Gith e YBarH IpIAUIATI MOTRTIOBRH0 i
niposginin pearyaitis mpi mRiKienHi HC COLRIEHOTO XapakTepy 3
ypaxysaisM mpocTopooi inpoparti npo C3 1a criocoGis i nogonaris.

Tlponefieriit aanis AiTeparypi CTOCOBHO MpOGTIEMI, KA POaTIA-
AA€ThCH, TIOKa3Ye, WO HeOGXLIHO BPAXORYBATH MPOCTOpOBY iHopMaLLio
npu wiaysansi BuKonanna CB3 ninposyinawit HI Vpaiun 3 oxoponit
BIIO T f0crijuyBaTH MeTOAM BiKopHCTaRHA TIC.

Mera crari nOmArae y pospoGieii MeTOIB MORQTIOBIHIS MOXJTI-
sx HC 3a gonovoraro TIC nix 1ac BHKORAlHA saBai Goftosol c1yxGi
niaposaimas HT Vipaisae 3 0xoporns BJIO s s itest st eexriproc-
i mpottecy pMAHATTA pilteis.

Buknan ocownoro Matepiany goctipkenna. Mogenosania HC
COLTIBHOTO XapakTepy M Uac BHKOHAHHS 3aaiE Gofonol CTyKGu 3
oxopor BJIO mpoBoziiocs 3a 0momoroio pospoGiesoi b Hatioaniit
axaewii HI Vipaist TIC “Inctpyment”. Bigiusn qastinse 11 poGori
JAHOTO NPOTPAMHOTO HHCTPYMEHTAPIi0 € JaHi WH(ppOROT KapTH, KoHQiry
‘pantit (Mexi 301, 10 OXOPORAETECH) Ha MICHEBOCTI | CTPYKTYpa CHCTeMI
iamuoro saxicty, KoRirypaiia KHTTERO-BaK MBI HeHTpin OKBIL) 1
X posTauIy A Ha MICEEOCTI, Mictle POSTaIIyBaHHA BAPTOEOTO HpMi-
{QHHS B MeKaX OXOPOHHOI 30HI, MOKTHB THIIH HOPYILHHKIB | X TexkHi
§ i MOAUTIBOCT], 3 TAKOJK OTIHC X MOKTHBIEX TAKTHKS 1ifl, MIpIIpY
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‘in sucyania TIB Ha Borwesi moswiii Ta yios i obMexens, AKi sacroco-
BYIOTHCH NpH BUpILIeHHI IOCTABTEHITY 3aB1AKD.

Jlonineko 1A aKTyanisaiii MPOCTOPOBMX MAHIX BHKOPHCTOBYBa-
TH, KpiM WHpPOBOI KAPTH, CKAHOBAHI TIIAHI MICHBOCTI, CYITy THIKOBI
ainikn Ta aepodoroswinat (puc. 1). YCi i pactposi nani noBni GyTi
npu’Asari 10 cycresi Kooparar TIC “IncTpyment”

3epiranina nawinx 30w, 1o OxopowAeTsCH, KBLI, posmittentus Bap-
TH | TOUKI MPOPHEY TIOpYMIHIKiB SIHICHIOBATOCA Y BHITAI OKpeMoro
APy BeKTOPHILX RaHKX Y WppOBOMY Gaii. lidopyania mpo MOKTIE
THITH TIOPYIHKIB, X TexHiti § IS MOKTIBOCT], @ TAKOX OITHC Tak-
T fih, CTpyKTY Py CD3, CTATHCTINA AQKi PO HaC OKOANIA Ti pisHinX
erteMenTiB, MOXTHBOCT] Tpymit nepexomnentis (IT) i TIB sGepiraetns y
BT Gat Ay, [le 03BOTAE, 33 HEOBXIAHOCTI, OMEPATHBHO BHOCHTL

SMiRH B HATQIITYBAHIA KA HOTO MPOTPAMHOTO (HCTPYMeHTapito.

Prc. 1. Pactpone npencramnesus xap T1C “Incrpyment”
PospoGreniii mporpasii HCTpyMeHTapift nepenGauae pearisattiso
‘meromki [14]i e coboro KaxGyRosy A cepenosma TC “THcTpyvent”
TIporpantnt HCTpyMeHTapit A03BOAE BIpIIIBATIH AIK MPAMY ~ POSpAXy-
HOK pyGesin lepexoIUIeHt st IOPYLIHIKIB TP BLAOMIX HATIDAMKAX IpOpIt-
By CO3 i posraysanni aprt i JKBL, 0H rapaHTOBAHOTO Nepexorveniin
TOPYIINIKIB, TAK | 3BOPOTHY ~ BHSHAUCHHS OTTHMATLHOTO POSTAUYBAHI
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Bapri 1a epirTopil BJIO, 1o saGesrenye MAKCHMATLHY AMOBIpHICTS mepe-
XOIeHHS | MAKCHMATEHY IO FapAHTOBAHOT 30HH TIepeXOMIEHHA.

Tporpamsiit IHCTPyMeNTApiil M03BOTAE MPOBOTITH POSPAXYHOK
TproX criewiaTisoaIX 3. OCHOBHI EXVAH NapaMeTpH MORer BEo-
JATHCR Ha MaHeT! HATAUITYBARKA (PHC. 2), AKA CKTATIETLCA 3 TPBOX Te-
MATHUHIEY BRIQI0K: XapaKTepHCTHKI NOpY WIHIKa HepieTpa BIIO Ta [T,
CTpyKTypH Ta napameTpiz C(O3, (HINNX Ha/ANITYBaHE.
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BRAQIka apaKTepHCTHKH TIOpyIIIIKa mepiyerpa BILO Ta rpymi -
pexomenst (pic. 2,a) MICTHTE: THI HOPyMIHIKA (HemiArOTOBTerHI, MiAro-
‘Tomnenuit i Kpaidikosanuit), fioro ocHaimen st (IHCTPyMeHTI | MpWaLAA),
TaxTiia (enocobi) nogonat pyGexy CO3, aki o6pai Ha ocHoBi cTaTic-
TUNHOO aHaTi3y AQHIX Ta AOCBIAY eKCIEpTiR, IIBHAKICTS TepeMieHIn
TIOpY UK, A TAKOK IIBHAKICTS MepeMieHA Ta uac roToRHOGTi [T1.

Tpyra miranka (pic. 2, 6) MicTHTE omHC CTpyKTYpH i napaseTpin CO3,
K MO CKIAATHEA AK 3 ORHOTO, TaK i 3 ABOX PYOEXIB OXOPOHH Ta MaTIt
piaity CTpYKTYpy. YpaXoByIoTs HafBHICTS TeXHIUHITX 320BIB OXOPOHH T2
X TaKTHKO-TexHiNHi XapaKTepHCTIIIL,

V periit BRI (PHC. 2, 6) YCTAHOBTIONTLCA HORATKOBI Mapave-
TP pospaxyiky MOReell, AKi XapaKTEpHZYIOTE Cam pOIieC PO3PAXYHKY
~ O3HAKa TOIIYKY TONOK 3YCTpiu (ycepenene SHaterHA, 1O GicexTpiCi
Ta 10 pyeiky), KTHKICTS TONOK MepeTHHANNA PyGeIky OXOPOHII Ta THIIH
1pyn saprw, mo awanisyworsca (IT] w TIB). Tlepepipka KopexTiocTi Bre-
NCHHS JAHIX HA BITAIKAX HATALITYBARS SAIfICHIOCTECA TPH 3AKPHTTi Aa-
ol maneri.

MeToiia BHKOPHCTaHHA TPOTPAMHOTO IHCTpYMeHTapilo Gye 3a7exa-
T B TAKTINHOH 0GCTAHOBKH | saat, AKY HeoGxinwo poss'wsarss. Hanp-
oz, posreno Taxat BIIO, 4K arousa enextpocTastis. Sktio mpi awa-
ris TAKTHUHOT OGCTaHORIN BHAR T HAGUILIT HAOBIpH] HATPAMKI po-
PHBY OpYIIIKIB Ha OG'€KT, WO OXOPORAETCA, TO B WBOMY BHIIKY Mt
MOKeNO TIPOBECTI POSPAXY HOK 33 AOTIONOTOIO CIH{Ti30BaHoi 337t ~ 10~
Gy0RH pYGeKIB IlepexOITeHHA MOpYLIHMKIR TpH 32 aHIX TONKAX NPOPHEY.

JU1% HBOTO Ha ©1CKTPORHY KapTy HAHOCHTLCA TIepHMETP 06 €KTa, 140
OXOpORAETLCH, 3aAA€TECA CTPYKTypa D3, BHOHPAETBCA THI MOpyIIHIIKD
§ TAKTHKA HOTO 1, 30AQETHCH MiCIfe MOTOKEHIA BAPTH | BCTAHOBTOETACH
Touka (rowks) mpopusy is sagaex KanpANKis (pic. 3). Poss'Asamis Aa-
ol aataui 6ye MpeficTanneno b rpaiuoy i B TekcTopomy BTTAAL Ha
P 4 IOJAHO peayTLTaT poapaXyHKy pyGescy MIepexoILIeHI MpH AKiTh-
xox (1peox) Toukax npopizy CO3. Ha enexrponnif kapri pyGik nepexo-
IUIeHIA BiOGPIKAETECA Y BUETAA] HAGOPY TOUOK KOBTOTO KOMsopy. Kpint
OO, Ha KAPTi BIOGPEKAETECH AMORIpHIT CRKTOp pYXy NOpYILNIIKA A0
JKBL Ta Haneferi poapaxyHKoB: Aaii B TeKCTOROMY BHITALL.
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Pic. 4. Peaymrar pospaxynxy pySey nepexomnesis
npi Tpsox TouKax npopiy CO3
TIpit pOSPAXYHKY MOKTHBOCTeli BapTH 3 TlepeXOneHtis MOPyIHIKis
3 MOBVILHOTO HAMPAMKY HeOGXIHO MOGYNYBATIH TaK SBaHy rapaKTOBA-
HY 30HY MepexomTeNHs. JJIA HOTO TAKOK NIOTPIGHO HAHECTI MepHMeTp
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0F'€KTa, 10 OXOpOHAETHCA, 3aMaTH CTPYKTYpY CO3, BGpaTI T ropyr-
HIKa | TAKTIKY HOTO i, BReCTH iHGOPMALI PO POSTAlIYBAHA Bap-
‘1. Kpid TOTO, 370€THCA KiThKICTh TOUOK TpOpHEY 110 Mepietpy CD3, a
IO 1fe He 3pOGTIEHO, TO Bech MepHMETP ABTOMATHINO AUTHTHCA Ha Kb~
KiCTh TOUOK, AIka 3A1AHA NP HOMEPEAHBOMY POSPAXYHKY. PEKOMEHIOBAHO
sanavari e werme 50 ook npopusy CO3.

Posw’i3aiiui AaHol safati Gyze MOZAHO AK y TPagiuHOMY, TaK i B Tek-
crosoy BrtL. Ha pitc. 5 MpefiCTaB et pesyryTaT pospaxyHKy rapa-
TOBAHOI 30 TepeXOIIEHA P LIBHAKOCT TlepeMilie s TopyIHiKis 3
M/, Ha PHC. 6 ~ Py WBIAKOCTI 5 w/c. Ha enexTponmii Kapri rapasroasa
30HA TIepEXOIeHIA BUIOGPIKIETECA Y BHTIAN MOTIrORAEHOTO WITPIXO-
BANOTO 06'€KTA 3 MEXAM I KOBTOTO KOThOPY

B aHaisi X pesyLTaTi POSpaXyHKY MOKHA 3pOGHTI BICHOBKI,
1O P WBIKOCTI Nepeiie At MOpYUIHIKIS He Ginbit 3 M/C Mictie pos-
TaUIyBaHI BAPTH, TOTOBKICTh BAPTI | 3011AHA WBIAKICTH MepeMiteHt
3a6e3MeyITE TapAHTORAHE MepeXOMIeHIiA 03 300k JKBLI 3 fivoBip-

HicTio 11 sanaua 3 oxopomit of'exra Gyxe sukonana. Tlpw sGimbuensi
BIIKOCT] MOPYMIHIKIE 10 5 M/C BUHHKAIOTE CexTOpi mepveTpy CO3,
i npopusi wepes AKi nopymK focariyTs JKBLL i MOKyTH saBHaTI
By THO! HIKOMI.

Puc. 5. Pesynursx pospaxyny rapasronanci som nepexomneria
npu wKoC RopywKiD 3 /e
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Phc. 6. PeaynuraT poapaxyiKy FapasTORAIOl S0HM NepXOTITEHS TpH WRNKOCT!
nopyusin 5 w

Sanaua 3 oxoport BIIO B ManoMy BHTAAKY Gyne BHKOHANA TUTbKH 3
iiMOBipHicTI0 0,77. TTpH SaaHIX EXIAHIX JaHIX HEOGXiZHO MiZiGpaTH Take
POSTAILYBANHA BAPTH, TP AKOMY IMOBIPHICTS MepeXOITeHHA GyAe A0~
iBHIOBTH 1, 460 SMEHINITIE HAC FOTOBHOCTI BapTH Wi OCHACTITIH ii Tex-
HINHIMIN 30COGAMM Tlepecy BANHA U TABHITEHEA WIBHAKOCTI PearyBan-
. 106 yHIKityTH MOTIGHILX CHTYaNi, NpH OpraKisauii cHCTeMH 0X0po-
HIt HeOGXiAHO CIVTANYBATH I0RATKOB 3aX0/t MOT0 3axkeTy BJIO 3 Rt
HanpaMKis.

'V po3poBTeHoMy MOTpaMHONMY IHCTpYMeHTapil € MOXTHBICTE Onii-
TH MPABMTLHICTH BHGOPY Boresix o3t TIB. [I14 1koro, Kpint mepit-
‘Metpa, nonoxensia JKBII Ta BapTi, MOTPIGHO HAHECTH MAPUIPYTH BiCY-
‘ans TTB Ka BoTHei MOSHI | MPoBeCTH po3paxyHoK (pic. 7).

Ha eneTpontilt KapTi BUIOGPIKAITECA CHHIM KOTHOPOM Ti BOTHesi
nossuii, ki TTB BCTIRaE 3ailHATH 70 MPUGYTTA NOPYIIHIKIS, He3aTeXHO
3 AKOTO HATIPAMY BOHH IHCHIOKTS MpOpIIE. JKOBTHM KOTHOPOM BitoGpa-
KawThCA Ti BorHei moswii, Axi T He BCTHTae 3AMHATH A0 MPHOYTTA
MpoTUBHIK. Y HABeeHOMY NpHKNQ Tpi Borkesi nosiii TIB BeTurac
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SaltiATH 10 NPHGYTTA NopyHIKiB Ta TP, Aki TIB e BCTHTaE SalthATI
cBoi BorHesi oS,

Pitc. 7. Peaynura pospaxyiiky npamTsHocT] BH6OpY Boremex nosiul

Bucnosi. ¥ janili CTaTTi MpHBEeRo OMIC METOAIB BIKOPICTAH-
B cynacmx indopmaniiui Texwonorit, sokpesa IC-TexHonorii mpit
MOATOBANHI HAZBIMAIMHITY. CHTYAL CONfaTLHOTO XapaKTepy Mix uac
BHKOHAHIA 3ABTAHE GONOOI CTYXGH 3 OXOPOHI BAKTHBHX fIepKABHIX
OFextin. Omicano MporpaNHIit (HCTPyMeHTapiit, AKIt fo3BOMAE. Bt~
PILIYBATH A NPAMY 347134y ~ POSPAXYHOK PYGEXIB Mepexoriemts mo-
PYUIHHKiB TpH BIAOMITX HaMPAMKaX MpopiEy C3, posTaltyBaHI BapTit
i JKBII, 308 rapaHTOBAHOTO TIeEXOMIEHH TOPYUIHIKIS, TaK i 3BOPOTHY
~ BUSHAUEHILR ONITHMATLHOTO POSTAIIYBAHIA BApTH HA Tepiropii BIO,
10 3a6e3Meuye MAKCHMATBHY IDIOBIPHICTS TIEPeXOMTEHE | MAKCHMATBHY
IOy TaPAHTOBAHO 30HI MepeXOIUIeH .

Kpin Tor0, pospofea MeToRIKa | OMHCaH MOKTHBOCTI BHKOPHC-
TaHHA TPOTPAMHOTO 3a6eareueH i 1A oS ASANIA IPHICIAHILK 33,
1O MigBHINYE OMepaTHBHICTE POGOTIH OPraiB BUICHKOBOTO ynpaB I
i MPIHHATT] OGYpYHTOBAHOTO pitmeniA.

260
TR T TRAToT

3B TP H I K i i it

HAvKORKIEAILL oA BACHEbR TA TR WAL




[image: image17.png]Cuncox ukopucra

i joKepern

1. Mocon C. I1. Feorpadinmi inopmanisinsi cucresn [Texcr] / C. I1. Mocon,
BM. Tapacos, O. A. oproxmwxmtis. ~ K. : HAO Vipairr, 2006~ 237 c.

2. Hoprowmextni O. A. llocwin swopcrarnus [1C y cyxomyrm pilicorax
6positex o CUIA [Texer] 0. A. Hopnoxmusansii// Intenexryansna ofopor
36ipxa mpaus nayono-npaxrmoro opysey “IV Cirmepsex [Cin” ~ spin : Axa-
e CyxomyTanex pificor intem rersaana [lerpa Carajigasioro, 2013.~ C.

3. Oneitmos A. C. Conepmertcroonase ynpannenis cHeremoii damieckoit
SQUTEL DAL FOCYIAPETOCHNMX OGEKTOR Ha OGHODE MPHMEHERIA MATEMNa-
‘mrveciorx wogeneit [Texer] : wice. .. Karoy. Texis. mayx: 05.13.10; saxmmera 2012 /
Onetrunx: Anexcarnnp Cepreens. ~ M., 2012, ~ 200 c.

4 Panaen H. H. TeppopicTieckas yTposa: KomuecTnemmas onersa A1
Kompernoro o6mexta / H. H. Panacn // Bonpocs amamiaa pucra. ~ 2007. ~
Ye3.—c.12-16.

5. Vnanen T. Onertka YpoBis OMaCHOCTH yTP03 TeppOPHCTIIECKOTD Xapax-
‘repa wa noTempansHO omacron oGvexre [Texer] / T. Mnaen, C. Topemsuuen /
Braxa i cycninbcrno (ictopis, eopis, mpaTnsa) (PIHI]). ~ 2017. e 1 (41) ~
C.214-223.

6. Pamacn H. H. [Ipy6 ixeriibte o1femion SaupimertiocTs: ofbexton ot 1ep-
popucteciarx aciicromii/ H. H. Panacn // Onera sdexmmmmocr : xyprian
B - 2007, - 3 3 (72). - C. 28-32

7. Panaen H. H. Qopwamoamss mpymiens p samaue onmemi
dpexTipriocTs cncremn dmamsecroit st oGvextal H. H. Pagacn // Onersa
dpextmprioctn : xypran “BIIA". - 2008, ~ Ne 1(76). - C. 16-22.

8. Hannon JI. B, Octons meTomtsst oniat ecpexTpmocTi sonTpurTypoporo
‘Kommoneny cucrenn oxopors AEC/J1. B. Tlanon, .. Poxie // Hecrs i saxor. ~
Xaprin : Biticur. is-r BB MBC Yicpainn, 2005, ~ Ne 4.~ C. 22-27.

9. Kiprsenxo 1. O. Texnonoriwi ocros indopwaniino-amanimurioro sa-
Geamenennin cyGono-Goiionoi AIATHOCTi CHT OXopOMH NPABOTIOPAKY: MOHO-
rpadbin/ 1O, Kipwerixo, C. A. Topemmmen, A. A. TloGepencmii. - Xapin : Axar.
BB MBC Yipain, 2013 - 292 c.

10. Tlerpon M. H. BeposTrocTnas mopens cicrems danueckoit samprrst
o6vexta TpancropTroit mnpacrpyxTypet / V. H. Tlerpon, A. . Cawcorton //
Haymmit necrmm TocHMV TA.~ 2012.- e 2.~ C. 131-140.

11. Kperon B. C. Venonsonamne reommdopwamonrx cHetem mpw mna-
HpoBar 1 mponexernin mypoTBopHeciicx omepais [Texcr] / B. C. Kperon,

261

N33
2

017




[image: image18.png]TEXHIYHI HAYKH

4. C. hnways, A.B. 3anapsnn // Boeras menp. ~ M. : Kpacrioropexas iumorpa-
s, 2001 - Buam. e 6 (11-12). - C. 15-23.

12. Emomom B. I. Tonoreogesmiearoe 1 mapiranyontoe_oSecnesere
nojick: ponpoce: pedopmposarnis [Texcr] / B, T. Exoumum, E. W. Jlonron,
B. C. Bromun // 3apyGennoe noemmoe oSospernte. ~ M. : Boennsgar, 2000.
Bum.Je 4.~ C. 34-39.

13.06psnin B. B. Biopyicrarns reoinpopmaniiinies cieres mpy naarypar-
i poswiar y wacromax Hawionanomol apii Vipaiion [Tewcr] / B. B. OSpaxin,
C. A. Topenuen, A. A. TloGepenii /| 30iprn naysopx mpany HAIIIC ~
Xntensmamproni : HAIITIC, 2017, ~ Bin. 2 (72). - C. 271-268.

14, Moremonarmss raisrsajinues aGo KpHIOBIES HTYawit g Hac BHKOMAHIS
aangars Gojiopoi cry G 3 0XopoIH BURTBHX KepaDI 06 €KTin, O eperc
tomocTi npwiATIC pitmerts Kowanpays migpossinip [Texcr : ocTaTosmis soit
HIIP (mp - * Opxinest”) /T. A. flpoiaxa. - Xapwin : HA HI', 2017, ~ 190 c.

Petensenm - dokmop sincuxosux Hayx npogiecop Jipodaxa I A.

Topeviuc C. Baymus 11, MoGepexcivit A., Haaneu I Merogst moe-
MPOBAMINS UPEIBHUMANNELX CHTYAILIIE TIPH BEITOTHENIN 3/12% GoeBoli
Gy KB 10 OXpaNe BAKNBLX TOCYAAPCTREHNX 00TeKTOR M HOMOMNT
TeoUHGOPMAMMONHEIX CHCTeN

B CTarbe Mpe/VIOKeHE! METOTH MOTeTHPOBAHILT UPe3BHUAHAX Ci-
“TyaUtH IpH BRITOTHEHIN 30724 GOERON CTYAGbl YACTAMI I IOTpasTene-
st HausonanHoit reapmint VKpaissi o OXparie BUKHHX TOCYAAp-
CTBeIHbX OGBEKTOR ¢ MOMOIIEIO TeoiHOPMALMONHEIX cicTes. TTpitke-
MeHEL peanbihie IPHMePH! BOSHIKHOBEHII Pe3BHIaNHAX CHTYaLutit Co-
LWHATPHOTO XAPaKTEpa IPit OXpaKe ATOMHHIX IMeKTPOCTANIH. OMmICao
HCNOTE30BaHIe PA2pAGOTAHHOTO TPOTPAMMHOTO HHCTPYMEHTAPHS reo-
MHGOPMALIHOHHELX CHCTeM U1 MOTETHPOBAHILS STHX CHTYaI.

Kilovenble COBa: NPOCHIPGHCIGEHHAA UHBOPMANILS, aKHive 20¢)-
dapcmaennie 0GaeKmb, NPOPANMHUL UHCTIpIMEHMADUL, 2e0UNPOPNG-
wonnaz cucmena.

Gorelyshev S, Baulin D., Poberezhny A., Ivanec G. Methods of
Modeling Emergency Situations in the implementation of tasks of the
battle service for the protection of important state objects with the use of
geoinformation systems.
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‘The complex socio-economic, socio-political and military situation
that has developed in the regions of the state directly affects the state of
ensuring national security of Ukraine. The analysis of the results of the
‘military service of military units and units of the National Guard of Ukraine
in the course of fulfilling the tasks of protecting important state facilities
shows that the personnel are not adequately prepared for action in the event
of emergency situations. Particularly significant deficiencies are noted in
the tactics of the actions of guards, units and units, which, when each task
is completed, has a number of peculiarities. The solution of these tasks
requires the intensification of efforts aimed at the first search of the methods
of simulation of emergency situations arising during the performance of
military and military tasks by the units of the National Guard of Ukraine.

“The article suggests methods for modeling emergency situations in the
performance of combat service tasks by units and divisions of the National
Guard of Ukraine for the protection of important state objects with the
help of geoinformation systems. Simulation of emergency situations of
a social nature in the performance of the tasks of the combat service for
the protection of the important state objects was carried out using the GIS
“Instrument” developed at the National Academy of Ukraine.

“The developed software toolkit provides implementation of the method
of interception of infringers within the protected zone, taking into account
the time of passage of the physical protection system, and is an add-on for
the GIS “Instrument” environment. The software toolkit allows to solve
as a direct line - the calculation of the boundaries of the interception of
violators i certain diections of the breakthrough of the physical protection
system and the location of the guard and vital centers, zones of guaranteed
interception of violators, and the inverse - the definition of the optimal
location of the guard in the territory of important state facilites, which
provides the maximun probability interception and maximum area of the
guaranteed interception zone.

‘The software toolkit allows you to calculate three specialized tasks:
constructing the boundaries of intercepting offenders at given points of
breakihrough, constructing the so-called guaranteed interception zone -
intercepting violators from any direction, assessing the correctness of the
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choice of fire positions of the alarm group of the guard. The methodolagy
of using the software tool will depend on the tactical situation and the task.
o be solved.

‘The article presents real examples of emergencies of a social nature in
the protection of important state facilites, for example, of a nuclear power
plant. Described is the use of the developed software tools of the GIS *
Instrument * for modeling these situations.

Keywords: Spatial information, important state objects

seoinformation systen
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