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CJ1YKBOBO-BOMOBOI ILIBHOCTI
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«AKTYAJIBbHI NIP00JIeMH JIAJBHOCTI CKJIAT0OBUX
CeKTOpPY Oe3meKu i 000poHHU Y KpaIHHU
(1o 10-o01 piyHMIII CTBOPEHHS
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BCEYKPAIHCBKA
HAYKOBO-IPAKTUYHA KOH®EPEHIIISA

3BIPHUK TE3 JOMOBIIE

24 scoemnusn 2024 poky
m. Xapkie



AkTyasbHI TpoOIeMH ABITBHOCTI CKJIAJIOBUX CEKTOPY Oe3rekw 1 000poHHU
VYkpainu (no 10-oi punuii ctBopeHHs HarioHanbHOi rBapaii YkpaiHu) : Te3u
BceykpaiHcbkoi HayKOBO-TIpakTHUHO1 KOH(pepeHuii (24 xoBTH 2024 poky). XapKiB:
Bun-so HAHI'Y, 2024. 784 c.

Bunanns wictuTh Te3M jgomnoBined BceykpaiHChbkOi HayKOBO-TIPaKTUUHOI
KOH(epeHLli «AKTyanbHI MpoOJIeMU JBUIBHOCTI CKIIQJAOBUX CEKTOpY Oe3meku i
o6oponu Ykpainu (mo 10-oi pianuil crBopeHHs HamionanbHOT rBapai YKpaiam)»,
saka BimOynmach 24 xoBTHS 2024 poky. OpranBarop koHdepeniii — Haykoro-
OOCIIAHUN LIEHTpP CIyxk00B0-00110B01 NistibHOCTI HaionanbHOi reapaii Ykpainu.

© HauionaneHa akagemis HamionanbHoi rBapail YkpaiHu
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Opzkomimem KoH @ epenuii

I'oJi0Ba oprromMiTeTy — JOKTOp BIICHKOBHUX HayK, Tpodecop, HadalbHUK HAYKOBO-
TOCIITHOTO IIEHTPY CIY»)K00B0-0010BO1 nistmpHOCTI HarionanpHo1 reapaii Ykpaiam,
noJikoBHUK. banamyrt B.M.

BinnoBinajbHuil cexkpeTrap OprkoMireTy — HayKOBHI CIIBPOOITHUK HAYKOBO-
nociaHoi abopatopii ciyk00B0-0010BOTO 3acTocyBaHHS HarioHamsHOi rBapaii
VYxpainu, manonkoBHUK [loGepesxuuii A.A.

YyieHH oprkomirery:

Kaiinagos P.O., n.1.H., mpodecop, 3acTymHUK HadaibHMKA HarioHamsHOT
akaznemii HarlonanbHO1 rBapAii Ykpainu 3 HayKOBOi poOOTH, MOJKOBHUK;

Cyxkonbko C.M., nokrop ¢pinocodii, 3aCTyNMHUK HaYaJIbHUKA HAYKOBO-AOCIIAHOTO
IEHTPY — HaYaJIbHUK HAYKOBO-AOCHIAHOT Jabopartopii 3a0e3meueHHs] CIy»OO0BO-
0oioBoi1 mispHOCTI HI'Y, 1TOJIKOBHUK;

Ioapurano M.A., n.1.H., npodecop, TOJOBHUI HAYKOBHH CHIBPOOITHUK
HAYKOBO-JIOCJITHOTO IIEHTPY CIIy:k00B0-0010BOi AsiibHOCTI HI'Y;

baiina M.C., nokxtop ¢itocodii, HaYaATLHUK HAYKOBO-AOCIITHOI Jlaboparopii
MOPaAIbHO-TICUXOJIOTTYHOTO CYNPOBOJKEHHSI CIyk00B0-00#10B01 AismpHOCTI HI'Y
HAyKOBO-JOCJITHOTO IIEHTPY CIykK00B0-0010BO1 AissibHOCTI HI'Y, MinmonKoBHKUK;

Mamn:xypa C.A., nokrop ¢utocodii, HaYaTbHUK HAYKOBO-IOCIIAHOI Taboparopii
OyIIBHUIITBA Ta OIEpPaTUBHOrO 3acTtocyBaHHsS HI'Y HayKoBO-ZOCIIIHOTO IEHTPY
CIy»)k00B0-0010BO1 mismeHOCTI HI'Y, MOIKOBHUK;

Mopksin JI.A., noktop ¢itocodii, HAYATLHUK HAYKOBO-OCIIIHOT JJaboparopii
NpaBOBOTO 3a0e3MeueHHs ciyk00B0-0010B01 AisuibHOCTI HI'Y HaykoBO-m0CHiIHOTO
IEHTPY CIIy’k00B0-0010BO1 AismbHOCTI HI'Y, mMANMONKOBHUK;

bayain JI.C., k.T.H., C.H.C., MPOBIIHUN HAYKOBHH CITIBPOOITHUK HAyKOBO-
JOCIITHOT Taboparopii ciry»k00Bo-0010BoT0 3acTocyBanHst HI'Y HaykoBO-10CIITHOTO
LEHTPY CiIyk00B0-00110BO1 AsuibHOCTI HI'Y;

I'opeaumes C.A., K.T.H., TOLIEHT, TPOBIIHNI HAYKOBHM CIIBPOOITHUK HAyKOBO-
TOCIITHOT Taboparopii 3ade3redeHHs ciry>k00B0-001oBoi nistmpHOCTI HI'Y HaykoBo-
JOCJITHOTO LIEHTPY CIyk00B0-0010BO1 AisiibHOCTI HI'Y,

ITaBaos /I.B., K.BIICBK.H., C.H.C., CTAPIUMI HAYKOBUW CHIBPOOITHUK HAyKOBO-
TOCIITHOT Taboparopii 3ade3rmeueHHs ciry>k00B0-001oBoi mistmpHOCTI HI'Y HaykoBo-
TOCIITHOTO IEHTPY CIyk00B0-0010BO1 mismeHOCTI HI'Y,

Bproxuo O.I'., HaykoBHi1 CIIIBPOOITHUK HAYKOBO-JIOCTIAHO1 JIAOopaTopii MOpaibHO-
MICUXOJIOTTYHOTO CYMNPOBOJKEHHS CIIy*)00B0-0010B0i nisibHOCTI HI'Y HaykoBo-
JTOCIITHOTO IEHTPY CAyK00B0-0010B01 mismeHOCTI HI'Y, JeliteHanT.

Aopeca opzkomimemy:. 61001, m. XapkiB, maigaH 3axuUCHUKIB YKpaiHu, 3,
HamionansHa akamemis HarionamsHOi TBapaii YkpaiHu, HayKOBO-JAOCTITHUMN IICHTP
CITy»)K00B0-0010OBO1 mismbHOCTI HartionansHOT rBapaii Ykpainu.



Enekmponna aopeca:

cekiig Nel — fix086@ukr.net;

cekmit Ne2 — lab2ndcnangu@ukr.net;
cekuist Ne3 — briukhnoolena@gmail.com.

Te3u nomoBizeil OmMyOJIKOBAaHO B aBTOPCHKIM pelakiiii, MOBOIO OpHUIIHANY.
BinnoBinaibHICT 3a 3MICT, JOCTOBIPHICTH iH(popMallii, (PaKkTHUHI TOMUIKU, TOUHICTH

BHKJIaJICHUX (DAaKTIB Ta MOJKJIMBICTh BUKOPHUCTAHHS JJIT BIIKPUTOTO OIYOIKYBaHHS
HECYTh aBTOPH.
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CEKIIS Ne 1
AKTYAJIbHI IPOBJIEMH 3ACTOCYBAHHSI CKJIAJOBUX CEKTOPY
BE3IEKHU I OGOPOHU YKPATHM: IIJISIX! IX BUPILLIEHHS

KepiBHuK cekuii: 10KTOp BIiICHKOBHX HaykK, Mpodecop, HaualbHUK HAYKOBO -
JOCJITHOTO LEHTPY CIY*)K00BO-0010BO1 NistmbHOCTI HarlionanbHO1 reapaii Ykpainu,
noskoBHUK. banmamyr B.M.

CexkpeTap cekuii: HAyKOBHIl CITIBPOOITHUK HAyKOBO-AOCIIIHOI Jaboparopii
CITy»K00B0-0010BOTO 3acTocyBaHHs HarionansHOi rBapii YKpaiHu, MIIIMOJKOBHUK
IoOepeammii A.A.

TemaTnka cekiii:

> 3abe3neueHHs] TPOMAJChKOi, JAepKaBHOI Ta BOEHHOT OE3IMEKH CKIIaJ0BUMU
cekTopy Oe3neku 1 000poHN YKpaiHU B yMOBaX 0COOJIMBUX MTPABOBUX PEKMMIB.

> @opMHU 1 cIOCOOM BUKOHAHHS CIy*)O0BO-00i10BuX (00MOBHUX, OMEPATUBHO-
CITy>»KOOBHX) 3aB/IaHb CKJIaJIOBUMHU CEKTOPY Oe31meku 1 000poHu YKpaiHu.

> Metoau poOOTH OpraHiB BIACHKOBOTO YIIPABIIHHS Il YXBAJICHHS BIMCHKOBUX
pILIEHb.

> Meroau OOIpYHTYBAHHSI  palliOHAIbHUX PIlIEHb II0J0 3aCTOCYBaHHS
HiIpO3JUTIB, BIACHKOBUX YAacCTHH, YIPYHOBaHb CKIAJOBHX CEKTOpY Oe€3MeKu 1
o0opoHH YKpaiHu.

> Bzaemojisi opraHiB BIMCHKOBOTO YMPABIIHHSA CKJIaJOBUX CEKTOPY OE3MEKH 1
000poHN YKpaiHU y XOJ1 OTIEPaTHBHOT'O 3aCTOCYBAHHS CHJI B YMOBAaX OCOOJIMBHUX
MIPaBOBUX PEKUMIB.

> [HdopmaliiiHO-aHAMITUYHE 3a0€3MeUEHHsI JBUIBHOCTI CKJIaJOBUX CEKTOPY
Oe3reku 1 000poHN YKpaiHU.



YK 657.01

Anapienko O.0., ctapumii BUKiIagau kapeapu (piHaHCOBOTO 3a0€3MeUEHHS BIMChK
BIICEKOBOTO (haKyJdbTETy CHJI MIATPUMKH Ta 3a0e3neueHHsT BilicbKOBOTO HCTUTYTY
KHY imeni Tapaca IlleBuenka, mimmonkoBHuK, MeabHukoB O.B., Bukimamaud
kadeapu (QiHAHCOBOro 3a0e3MeueHHs BIICBK BIMCHKOBOTO (PaKyJIbTeTy CHII
niaTpuMKu Ta 3a0e3nedeHHs BiiickkoBoro mHetutyty KHY iMeni Tapaca llleBuenka,
JICUTEHAHT

E®EKTUBHICTH TA PE3YJIbTATUBHICTD ITPOIIECY BUILIATH
JOJATKOBOI BUHATI'OPO/M 3A BE3IIOCEPEJHIO YUYACTH
BINCHKOBOCJIYKBOBIIB 35POMHUX CIJI YKPATHU TA THIIIUX
BINCHbKOBUX ®OPMYBAHb Y BOMOBUX JISIX

Hacninkom 30poiiHoi arpecii pociicbkoi ¢eaepaui mpoTd YkpaiHu Oyro
BBEJICHHS B KpaiHI BOEHHOTO CTaHy. 3 METOIO MIIBHILICHHS PIBHSA COINAILHOTO
3aXUCTy BIMCHKOBOCTYXOOBIIIB Ta YJIEHIB iX CIME YPAIOM 3alpOBaIKEHO KUIbKa
HOBHX BHUJIIB COLIAJILHUX TapaHTIH Ta KOMIIEHCAaIlli, 30KpeMa J04aTKOBY BUHArOPOIY
HAa Tepioa Jii BOEHHOTO cTaHy. I[Ipomec BHWIUIATH JOJAaTKOBOi BHUHArOPOIH
BilicbKOBOCTYk00BIsIM 30poitnux Cun Ykpaiau (mami - 3CY) Ta HIMX BIICHKOBUX
dbopMyBaHb 3a O€3MOCEPEaHIO ydacTh y OOMOBUX TIIX € MOKA3HUKOM COIIAILHOT
CIIPaBEJIMBOCTI, MOTHUBAILII JO MPOXOJKEHHS BICHKOBOI CIIy>KOU Ta 3a0e3meueHHs
COLIAJIbHUX TapaHTii BIICBKOBOCIYXOOBLIB. 3 MOYaTKOM IIOBHOMACIUTAOHOTO
BTOPTHEHHS 3HAYHO 30UThIIMIACH KUIBKICTh BIHCHKOBOCIYXKOOBIIIB, BIATIOBITHO
3HAYHO 3pociia moTpeda B KomTax 1o (GOHIY rpomioBoro 3ade3nedeHHs. YucieHHi
3MIHM B HOPMATHMBHO-IIPABOBI JOKYMEHTH CTBOPWJIM PI3HI MIAXOAU Yy MpaBUiIax
BUILJIATH JIOJATKOBOI BUHArOPOIU. BIICYTHICTH YITKOTO MEXaH3MY 1i BUILIATH 1, K
HACJIOK, PI3HI MPAKTUKU MPUHHSATTS YIIPABIHCHKUX PIIIEHb MPHU3BEIN O TOTO, III0
HavyaJlbHUKaMU  (DIHAHCOBO-EKOHOMIYHUX OpraHiB OyJiu JOMYIIEHI YHUCJICHHI
NeperuiaTi rPoIIoBOTO 3a0e3NeueHHs B PO3pi3i BUILIATH J0IaTKOBOI BUHATOPO/IH.

EdexTuBHICTh TIpOTIECY BHUILIATH J10/IaTKOBOI BHHATOPOIH XapaKTEPU3YETHCS
TAM, HACKUTbKM OPTaHI30BaHI Ta B3a€EMOY3rOJDKEHI BC1 €Tamu, IO IEPEeayoTh
Oe3nocepeIHL0 BUIUIATI JI0/IaTKOBOT BHHArOPOJIM Ta BKITIOYAE TaKi ACTICKTH:

AJMIHICTpAaTUBHI TPOLEAYPH: IBUAKICTh HAAXOJKEHHS Ta ONpAIFOBAHHS
JIOKYMEHTIB, HEOOXITHUX JIJI1 OTPUMAaHHS BUHATOPOIU, B3a€EMO/1151 MDK BIITIOBIITHUMU
CTPYKTYPHHMH TIAPO3aUIaMu Ta (JIHAHCOBUMH OPTaHAMHM.

YacoBi paMKH BUIUIAT: HAJIEKHI BUILUIATH MalOTh 3J1MCHIOBATHCS Y BU3HAUEHI
3aKOHOJABCTBOM  TEPMIHM  TICJAS  BHKOHAHHA  CHCHIATLHUX  3aBJaHb
BICHKOBOCIYOOBIISIMU a00 iX ydacTi y OOHOBUX 11X, TOOTO MICJs HAOYTTS MpaBa
BIICHKOBOCTY»KOOBIIIB HA BUHArOpOIY.

[Ipo30picTh: HASBHICTh YITKUX KPUTEPIiB BUILIATH BUHATOPOIU JJIST KOXKHOTO
BIIICBKOBOCITYOOBIIS, IO BUKOHY€E O0MOBI (CreLialbH1) 3aBJaHHS.

Onnak TpaHcdopmarlliss HOPMATHBHO-TIPABOBUX akTiB, sSKa Maja Ha MeTi
BJIOCKOHAJIMTH MEXaHI3M BHILUIATH JTOJATKOBOI BUHATOPO U, MPHU3BETA 10 3BOPOTHOTO
epekTy, mpo M0 CBimYaTh pe3yJbTaTH MPOBEACHUX ayAWTiB. Tak, NeperuiaTu

IpOIIOBOTO 3a0€3MeUeHHs BINOYINCh BHACTIAOK:
6



0e3MiICTaBHOI BUILIATH J10JIaTKOBOi BUHAropoau B po3Mipi 100 tuc. rpH. 3a
4yac, KOJM BIMCHKOBOCIYXOOBIII HE BHKOHYBaJM OOMOBI (CHeLiabHI) 3aB/IaHHS
3TiAHO 3 0OWOBHMH HaKa3aMu (PO3MOPSIIKEHHIMN);

BKJIFOUEHHSI 70 Haka3iB Ha BUIUIATY JOJATKOBOI BHHATOPOAM Y BHUMAAKaX
CKO€HHS BIICHKOBOCITY>KOOBIISIMU a/IMIHICTPATUBHUX MPABONOPYILEHb;

BUIUIATH BUHAropogu B po3Mipi 100 Tuc. TpH. BICBKOBOCIY>KOOBLSAM 32
nepioJl BIAMYCTOK, HaJJaHUX BICHKOBOCITY>KOOBLISAM JIJIsl JIIKYBaHHS;

Oe3migcTaBHOI  BUIDIATH  BHHAropoauw B po3mipi 100  Twc. TpH.
BIICHKOBOCJTYKOOBIISIM 32 BUKOHAHHS TTOBCSKJICHHUX 3aBJIaHb IiJ] Yac HaIlpaBJICHHS
BilickkoBOCTy)00BI1B Ha POII 1 BOIT,

0e3MmincTaBHOT BUIUIATH J10JIaTKOBOI BHHAropoau y po3mipi 100 Ttuc. rpH. 3a
BUKOHAHHA OOMOBUX (CHeIialbHUX) 3aBllaHb I 4Yac iX mnepeOyBaHHS Ha JIHIl
JPYToro emnesony o00poHH;

0e3MmifcCTaBHOT BUILIATH JIOJIATKOBOT BUHArOpOJM 3a TMEpIOJ JIOMYIICHHS
rpyouX MOPYIIEHb BIMCHKOBOT MUCIMIUTIHKA 0€3 MPUHHSATTS yNPaBIIHCHKUX PIillIeHb
1010 TPUTATHEHHS 1X 10 aAMIHICTPATUBHO1 BIIMOBIIATHLHOCTI;

0e3MiICcTaBHOT BUILIATU J10JJaTKOBOI BUHAropoau 3 po3paxyHnky 100 Tuc. rpH.
3a meploJ nepeOyBaHHS BIICHKOBOCIYXOOBIIB Ha CTAalllOHAPHOMY JIIKYBaHHI Y
3B'SI3KY 13 3aXBOPIOBAHHIM, HE MTOB'SI3aHUM 13 3aXUCTOM baThbKIBIIWHU;

0e3MiICcTaBHOT BUILIATH J10JIaTKOBOi BUHAropoau 3 po3paxyHky 100 tuc rpH.
BIICHKOBOCJTY»KOOBIISIM 3a BHKOHaHHA OOHOBHMX (CHELIAILHUX) 3aBIaHb 3
IHKEHEPHOTO 3a0€e3MeUeHHS MiIPO3/ILTIB.

Kpim Toro, 301UmbIIMIIaCh KUTBKICTh JOIYIICHUX (hIHAHCOBUX MOPYIIICHD, K1 HE
MPU3BEIM 0 BTPAT OIOKETHUX KOIITIB BHACIIOK O€3MiICTaBHOTO MPU3YIHUHEHHS
BUIUIATH TPOIIOBOTO 3a0e3Me4YeHHs] Ta JOJaTKOBOi BUHArOPOAM UJIEHAM CiMm'i
BIICHKOBOCIYOOBIIIB, 3HUKINX OE€3BICTI Ta HEBUIUIATH JOJATKOBOI BHHArOpOIU
BICHKOBOCTYKOOBIISIM, sIKI mepeOyBaiM Ha JIKyBaHHI ICJII OTPUMaHOi OOHOBOT
TPaBMH BKKOT'O CTYIICHIO.

[Toanpmr 3MiHA Ta BOPOBAKEHHS HOBUX PO3MIPiB BUHATOPOIH MPU3BEIH /10
CKOPOYEHHSI YHCEILHOCTI BIMCHKOBOCITYXOOBIIB, $KI OTPUMYIOTb BHHAropomay,
0/THOYACHO CTBOPIOIOUM MPOOJIEMHU 3 i1 BUIIJIATOI0 B HOBUX 3aITPOBAIKEHUX PO3MIPaAX.
KpiM Toro, 3HauHO 30UIbIIMIIACH KUIBKICTh 3BEPHEHb TPOMAJISIH 3 TUTaHb HEBUILIATU
IpOIIOBOrO 3a0€3IEUYEHHs, a CaMe:

BIlICHKOBOCITYKOOBIIIB, 5IKi 3arMHYJIM Ta 3HUKJI 0€3BICTI;

3a TIepioJ 3HAXO KEHHS Ha JIIKYBaHHI;

HECBOE€YACHOTO PO3PaxyHKy MPHU 3BUILHEHHI;

3a yac nepedyBaHHS Y pO3MOPSIKEHHI;

3 MWTaHb, IMOB'A3aHMX 3 BHUIUIATOKD TPOLIOBOrO 3a0€3MEYEHHS 3a Yac
CaMOBUILHOT'O 3aJIMIIICHHS BIHCHKOBOT YaCTHHH;

3 1WTaHb, TMOB'S3aHUX 3  BUIUIATOI0  TPOMIOBOTO  3abe3rNeueHHs
BIICHKOBOCJTYKOOBIISIM 32 4ac repeOyBaHHs B MOJIOHL

[TpuauHaMu, K1 MPU3BEIH 10 3HAYHOI KUTBKOCTI CKapr, €:

HE3HaHHS Oe3mocepeHIMH KOMaHIWpaMH, 3aCTYITHUKaMHd KOMaHIWPIB 3
MOPAIbHO-TICUXOJIOTTYHOTO 3a0e3MeyeHHs], HadalbHUKaMH (DIHAHCOBUX OpPraHiB



MpOOJEeMHUX MTUTaHh OCOOOBOTO CKJIAy Ta 1X CAaMOYCYHEHHS Bi O€3M0CepeaHbOT0
BUPIIICHHS TUTaHb BIACHKOBOCITY>KOOBIIIB;

MOPYIICHHSA BIMCHKOBOCTYXOOBIIMA BHUMOT 3aKOHOJABCTBA OO TOJIaHHS
ckapr 0e3IrmocepeTHbOMY KOMaHIUPY Ti€l 0COOH, Ui Aii 0CKapKyIOThCS,

HEHaJIe)KHA OpraHizaiisi poOOTH ILIOJO0 COLIAIHLHOTO Ta MPABOBOTO 3aXUCTY
BIIICBKOBOCITYOOBIIIB 1 YIEHIB 1X CIMEH.

AHan3 po3rISIHYTHX 3BEPHEHb CBIIUUTH, 10 3HAYHA iX KUTbKICTh MOTJIa OyTH
BHpIllICHa Ha PIBHI KOMaHJIyBaHHS BIMCHKOBOI YaCTHHH, IO CBITYUTH MPO HU3BKY
e(pEeKTUBHICTh KEPIBHMIITBA KOMAaHIMpPaMU YCIX PIBHIB MiAJIENNIUM OCOOOBUM
ckianoM. OTxe, HE B OBHIM MIp1 3a0€3ME€UEHO HAICKHY BHYTPILIHIO KOMYHIKAITIFO
VIOPaBIiHHA YaCTUHU 3 KOMaHAUpPaMH MAPO3UIB MO0 OTPUMAHHS HEOOXITHOI
iHpopwmartii mpo MpoOJIEMHI MUTAaHHSA 3 TPOIIOBOTO 3a0€3TMEUCHHS Ta MPOBEACHHS
pO3'ACHIOBAIbLHOT pOOOTH MPENCTaBHUKIB (DIHAHCOBOTO OpraHy B MIIPO3AiIax
BIICBKOBUX YaCTHH, BHACJIIOK 4YOro BIMCHKOBOCIY)XOOBIII HE BOJIOJIOThH
iH(pOopMaIli€0 CTOCOBHO MOPSAJAKY 3a0€3TEUCHHS Ta PO3MIPIB HATCKHUX iM BHUILIAT,
HecBoevacHe noBimomiieHHs TIIK ta CII mom0 BiiicbKOBOCITYKOOBIIIB, 3aX0IJICHUX B
MOJIOH a00 3HUKIMX OE3BICTI YHEMOXJIMBIIIOBAJIO MOBIIOMJICHHS 4YJICHIB CIMEH
BIICHKOBOCITYX)00BIIiB, HeHanexHO1 opraniaii TIHK ta CII po3uryky uieHIB ciMeit
BIICHKOBOCTY»KOOBIIIB, 3aXOIICHUX B TOJIOH; HECHAJIE)KHA OpraHi3alliss poOOTH 11010
PO3IIYKY YJICHIB CiMel 3aru0JIMX BIICHKOBOCITYKOOBIIIB.

[logampmia  Tpancdopmailii  HOPMATHUBHO-TIPABOBUX  aKTIB  3aMICTh
YIOCKOHAJICHHS MEXaH3MY BHUIUIATH JI0JIaTKOBOi BWHArOpoju, MpuU3BeIa 0
3BOPOTHOTO €(DEKTy Ta B CBOIO UEPTy IO BUHUKHEHHS Py MUTaHb, 110 MOTPEOYIOTh
HEralfHOr0 BPETyIIIOBaHHS, a CaMe:

peryiaMeHTH BWIUIATH JOJATKOBOI BHHArOpoOJMd HE 3aro0iratoTb BYMHEHHIO
BIITIOBITHUMU TTOCAJOBUMH 0COOAMH MPABOTIOPYIIIEHb;

BIICYTHICTh B ME€XaHI3MaxX HapaxyBaHHS YITKUX KPUTEPiiB HaIa€ MOKIMBICTH
3AIMCHIOBATH BUILIATY BUHArOPOIU HEOOMEXEHIH KUThbKOCTI BIACHKOBOCITYKOOBIIIB;

ICHYIOUMH TTOPSIOK BUIUIATH BIHCHKOBOCITY)KOOBIISIM JI01aTKOBOT BUHAT'OPOIH
HaJ/la€ KEPIBHUKAM yCIX PIBHIB IPUIIMATH YIIPABIIHCHKI PIIIEHHS Ha BIACHUMA PO3CY/;

OHOBJICHHS ~MEXaHI3MIB BUIUIATH JOJATKOBOI BHHArOpoJud CTBOPIOE
HECIMpPaBEIJIMBl IMAXOAM OO0 BHU3HAYCHHS KaTeropii BIHCHKOBOCIYXXOOBIIIB, SIKI
HaOyBaTUMYTh MPABO Ha ii BUILIATY.

Sk HacHimOK, BUHUKAE MOTpeda B JOMATKOBUX KOIITaxX MO (POHIY TPOIMIOBOTO
3a0e3MeueHHs Ha BUIDIATY JOJATKOBOI BHHAropoAd, 30UTBIIYETHCS KUIBKICTH
3BEpHEHb TPOMAJISH JI0 CYAY, OCOOJUBO MICHS X 3BUILHEHHS 3 BIMICHKOBOI CITy>KOH,
10710 HEAOOTPUMAHKX CYM HAIKHUX BUIUIAT, IO B CBOIO YE€PTY CTBOPIOE 10/IaTKOBE
HaBaHTKEHHS HAa OOOPOHHMI OO/KET B pO3pi3i BUKOHAHHS pimieHb cyaiB. Kpim
TOT0, 30UTHIIMIIACH KUTBKICTh BUSIBJICHUX MPABOIIOPYIIEHb Ta CYM 30UTKIB, 3aBJIaHUX
Jep>KaBl  BHACIIIOK MNPUHHATUX  YNPABIIHCHKUAX pIIIEHb I[I0J0  BUIUIATH
BIlICHKOBOCITYKOOBIISIM J10/1aTKOBOT BUHATOPO/TH.

TakuM YMHOM, TIpOIlEC BUIUIATH JIOJATKOBOi BHHAropoaud TMOTpedye
BJIOCKOHAJICHHS B)KE ICHYIOUMX MEXaHBMIB a00 PO3pOOKHM HOBHX, pea3allisl SKAX
BiIMOBIAaTUME (DIHAHCOBUM  MOXJIMBOCTSIM  JIEpKaBM B Cy4acHHMX YMOBax,

CIpOUIyBaTUME MpOLEC MNPUAHATTA YNPABIIHCHKUX PpIIIEHb BIINOBIIHUMHU
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KEepIBHUKAMHU YCIX PIBHIB, J03BOJUTh CHPOTHO3YBATH KOIUTH Ha il BUIUIATY,
3ano0irarume (PIHaHCOBUM MOPYIICHHSIM.

YK 354

AnapomieHko A.OQ., an’roHKT XapKIBCBKOTO  HAIIOHAILHOTO  YHIBEPCHUTETY
[ToBmrpsinux Cun imeHi IBana Koxeny0a, nosnkoBHuk, OQjekcenko O.0., 1. diioc.,
CTapUIMii HAYKOBU CHMIBPOOITHUK HAYKOBO-IOCIITHOTO BIAALTY HAYKOBOTO LIEHTPY
[ToBirpssanx Cunm XapKIBCBKOTO HaIlOHATHLHOTO YHIBepcuteTy [loBirpsiaux Cun
iMeH1 [Bana Kosxeny0Oa, nosnkosHuk, Xynos I'.B., 1.T.H., npod., HavanbHUK Kadenpu
TAKTUKH  PAJIOTEXHIYHMX  BIMCBK  (aKyJdbTeTy  PATIOTEXHIMHMX  BIACHK
MPOTHUIOBITPSHOT 000pOHU XapKIBCHKOTO HAILIOHATHHOTO yHIBepcuteTy [loBITpssHmX
Cun imeni IBana Koxeny6a, nonkoBHuk, I'aBpyrenko O.A., roJOBHUI CIELIaTICT
BiIily oOOpoHHMX I1HHOBauid LleHTpy I1HHOBAI Ta pPO3BUTKY OOOPOHHUX
TexHoJIor1d MiHicTepcTBa 000pOHU YKpaiHH, Maliop

IOI0 ®OPMYBAHHS HALIOHAJIbHUX
KOCMIYHIUX OBOPOHHUX CIIPOMOKHOCTEMR
B IHTEPECAX CHJI OBOPOHH YKPATHI

Pomp KOCMIMHHMX TEXHOJIOTIH Ta BUKOPUCTAHHS KOCMIYHOTO MPOCTOPY B
IHTEepecax Oe3nekd Ta OOOpPOHM BAXKO MepeoliHUTH. KpHUTHYHA 3alIeKHICTh
PO3BUHYTHX KpaiH, X Cy4acHOTO cIOCOOY JKUTTS Bl KOCMIUHOT IHPPACTPYKTypHU Ta
3HaYHE HApOIIEHHS OONOBUX CIPOMOXKHOCTEH CyYacCHHX apMid 3a paxyHOK
BUKOPHUCTAHHSA KOCMOCY 3 OJTHOTO OOKY Ta CTPIMKE 3pOCTaHHs MOTEHUIMHUX 3arpo3 3
KOCMOCY Pa3oM 3 BUCOKOIO BPa3JIMBICTIO KOCMIYHMX CUCTEM 3 IHIIIOTO 3MYIIYIOTb
ypAIu Ta BIMCHKOBI BiIOMCTBa 0ararb0X KpaiH CBITY CTBOPIOBATH OKPEMHUH BiA
BIICHKOBOT CHJIM, CIPOMOXHOCTI SKOi CHpPSMOBaHI Ha 3aXWCT HAaI[lOHAJTbHUX
IHTEpECIB B KOCMOCI, 3aXHUCTY B 3arp03 3 KOCMOCY Ta OCHAIICHHS (3a0e31eueHHs )
KOCMIUHUMHU TEXHOJIOTIIMUA (aHMMHU) Ta CepBICaMU BIACHK (CWJI) B IHIIUX
onepallifHuX ToMeHax.

VYkpaina mnpoTHCTOITh 30pOWHIA arpecii AepXaBH, B SKIH PO3BUTOK
BIICBKOBOTO KOCMOCY Ma€ HaMBUIMK Jep)KaBHHM mpiopuTer. B iHTepecax
HIITPUMKH arpecii NpoTH YKpaiHu BUKOPUCTOBYETHCS BECh BINCHKOBUM 1 [IUBUIbHUI
KOCMIYHI MOTEHIIAIH pOClI/ICBKOI Q)enepauu (pd), a TakoK MOKIMBOCTI cranpam 3
Aep:kaBaMH “‘TJIOOTBHOTO MIBAHS, SIKI IHTEHCHBHO PEali3yIOTh BJIACHI 00OPOHHI
KOCMI4HI TPOTPaMH, Ta TapaHTOBAHOTO 3aCTOCYBAaHHS JaHUX KOMEPIIMHUX
CYMYTHUKIB 31 BChOTO CBITY 3a HasSBHOCTL, y pd, (PakTH4HO HEOOMEKEHOIO
(h1IHaHCOBOTO pecypcy CIPsIMOBAHOTO Ha BIHHY.

[Iparaerns YkpaiHu 10 TEXHOJOTMHOI Ta 1H(pOpMAIHHOI TIepeBaru Haj
IIPOTUBHUKOM, J0 AaCHMETPHUYHOrO, “pO3YMHOro” MPOTHUCTOSIHHSA arpecopy He
BUTJISJIAIOTh PEATICTUMHUMHU 32 YMOB BIICYTHOCTI CUCTEMHHX J€p>KaBHUX MPOTpPaM
I0JI0 PO3BUTKY YKPaiHCHKOTO “BIACHKOBOTO KocMmocy”. Came kocMoc 1 Kibepcdepa
ctanyTh “lleHTpamu TSOKIHHSA’, B SKUX OyayTh BimOyBaThcs MailOyTHI TJIOOaIbHI
NPOTUCTOSIHHS, 1 BOHM X OyIyThb T'OJIOBHMMH JIOKOMOTHBAMHM, SIKI MOTSATHYThH 3a



co0or Tmporec iHTerpaiii 1 Cuia OOOpPOHM B ONEpaIriiHUX JTOMEHaX, 1 BChOTO
CyCHUIbCTBA [l €PEKTUBHOTO HOT0 PO3BUTKY B HOBOMY 1H()OPMAIIHHOMY CBITL

bes nmpoBakeHHs HEOOXITHUX OpraHi3aIiiHIX 3MiH Ta 0€3 IUIECTIPSIMOBAHOTO
YIOpaBIiHHSA Ha BCIX PIBHSIX PU3WKH, IMOB’A3aHHI 3 TEXHOJOTTYHUM BiICTaBaHHSM Ta
30UIbIIEHHSIM 3arpo3 13 KOCMOCY, a TaKOXk 3 BTPATOI0 YW 3MEHIICHHSM MIITPUMKU
KOCMIYHUMU JlaHuMU (cepBicamu) 3 00Ky KpaiH-apTHEpIB, OyAyTh cTaBaTu Aenaii
KPUTHYHIIIMH.

HabyTTs cyBepeHHHX KOCMIYHMX CIIPOMOYKHOCTEH MPOTIOHYETHCS 3IMCHUTH
HA OCHOBI CUCTEMHOTO MIAX0y B TPH €TarH.

I eran. [HcTUTYLIITHA CTIPOMOYKHICTB:

BI311 PO3BUTKY Ta CTpaTerii JOCATHEHHS] KOCMIYHUX IIUICH JIepKaBH;

cydJacHe IUTICHE HOpMaTUBHO-TIPAaBOBE 3a0€311CUCHHS;

Ji€31aTHI OpraHi3alliiiHi CTPYKTYpH 3 YITKUM PO3MOAUIOM (YHKIIIH.

II etan. KonuenryanbHa 34aTHICTb:

BUCOKUN HAYKOBUW, TEXHOJIOTTYHUHN, IHHOBAIUWHUN, MIINPUEMHUIILKHM,
KaJIpOBUH TTOTEHITIAT,

BCEOXOIUTIOIYA €PEKTUBHA B3aEMO/TIs.

I eran. PecypcHe 3a0e3neueHHs:

MO€EHAHHS JIEP)KaBHUX, KOMEPIIMHNUX, MDKHAPOIHUX (DIHAHCOBUX PECYPCIB;

(diHaHCYBaHHS 32 MPOEKTHUM MPHUHIUIIOM;

BHCOKA €KOHOMIYHA Bi//1aya MPOEKTIB.

VYpaxoByrouu IHTErpalliHAN XapakTep KOCMIYHOI Taly3l, M0 MOTpelye
0araroCTOpPOHHBLOI BIMOMYOI, MDKBIIOMYOI, 3araJlbHOJCP)KaBHOT Ta MDKHAPOIHOI
B3aEMO/III, K TIpU cpopMyBaHHi KOCMIYHHUX CTIPOMOXKHOCTEH, TaK 1 IpHU 3aCTocyBaHHi
(BUKOpUCTaHHI) KOCMIYHMX CUCTEM (JaHUX, CEPBICIB) Ta 3aXHMCTy Bil KOCMIYHUX
3arpo3, $Ki MalTh SK BOEHHE TaK 1 HEBOEHHE IOXOJKECHHS, ynpaBmHH;I 1
KOOPJMHAIIS KOCMIYHOIO CKJIQJIOBOIO CHJI O€3MeKHn Ta 000pOHH Ma€ 3AIMCHIOBATHCH
HEHTPAII30BaHO 3 €IMHOTO CIIEIATi30BaHOTO OpraHy ympaniiHHS (CTpaTreriyHoro
KOOpJIMHATOPA).

HaiiOutbir ccTEMHMM 1 aMOITHUM PILIEHHSM, IO CHPUATIO O epeKTUBHOMY
CTPYKTYPYBaHHIO KOCMIYHUX (DYHKIIIHM, 3IMCHEHHIO iX CTpATEriyHOl KOOpAMHAIII Ta
PO3BUTKY BJIACHHUX HAIIOHAILHUX KOCMIYHUX OOOPOHHHUX CIPOMOKHOCTEH, Oyno O
CTBOPEHHSI OKpPEMOi BIMCBKOBOi (BOEHHO1) CIyXOM 31 CHELIAJIbHUM CTaTycoM
(“Kocwmiuni cummn™). HoBoctBOpeH: “KocMiuHi cuan” (MOAyNl SKUX IHTErPOBaHI B
OpTaHW BIMCHKOBOTO (JIEP)KaBHOTO) YIPaBJIIHHS, BIACHKOBI YaCTHUHH, IMAPO3ILUIH)
Ma 0 Oe3nepenkoiHo abcopOyBaTu B ce0e BeCh MOTEHINIAT JePKaBU B KOCMIYHIN
cepi, HaaroUTH CUCTEMHY POOOTY 3 TJI0OAILHUMHU MpoBaiepaMu KOCMIUHHUX
naHuX (CepBiCiB), iX CHOXMBadaMH B CEKTOpi Oe3mekn 1 oOopoHHM YKpaiHw,
Mepe3amyCcTUTA HaIllOHAIbHY KOCMIYHY Tally3b, IHTErpyBaTh ii B TJ0OanbHY
KOCMIUHY €KOHOMIKY Ta O€31EKOBY apXITeKTypYy.
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YK 338.001.36
Aptiomienko 0.0., crapumii Bukiagad, BiiicbkoBuil HCTUTYT KuiBChbKOIO
HaITIOHATLHOTO yHIBepcuTeTy iMeH1 Tapaca llleBueHka, miANIOJIKOBHUK

E®EKTUBHICTh OBOPOHHUX BUJIATKIB B CEKTOPI BE3IEKH 1
OBOPOHHU YKPAIHHU: POJIb MEXAHI3MY MATEPIAJIBHOI
BIIITIOBIJIAJIBHOCTI Y 3BEPEKEHHI BINICBbKOBHUX PECYPCIB

3abe3mneueHHss 00OpPOHO3JAaTHOCTI YKpaiHM B yMOBax BIMCHKOBOI arpecii €
OJHUM 13 HaWBaXJMBILMX 3aB/laHb, SIKE MNOTPeOye YIOCKOHAIEHHS OaraTboX
aCTIeKTIB IIUILHOCTI CEKTOpy Oe3neku Ta 06opoHu. B ymoBax ckianHoi cutyaui Ha
(GpOHTI, IO CYNPOBOKYETHCS AKTUBHUMH OOMOBHMH JISIMU, BEIIMKE 3HAYCHHS
MaloTh IHTAaHHS HAJICKHOTO YIPaBJIiHHSA pecypcamMu, 30KpeMa MarepialbHAMH Ta
(1HaHCOBHMM, SIKI € OCHOBOIO JJIs1 €PEeKTUBHOrO (hyHKIIOHYBaHHs 30poitHux Cui
VYxkpainu. OgHUM 13 BaXKIMBUX KOMIIOHEHTIB I[LOTO YIPABIIHHA € MarepiaibHa
BIANIOBINAIBHICTH BIMICHKOBOCTY>KOOBIIIB 32 IIKOTY, 3aBJaHy JIeprKaBi, 1[0 BKITIOYAE B
ce0e MpaBOB1 MEXaHI3MU JJISI MPUTATHEHHS 1X 10 BUIMOBIIATLHOCTI Ta 3a0e3NeUeHHS
BIIIIKOTyBaHHs 30UTKIB.

MarepianbHa BIIMOBITAIBHICTH BIHCHKOBOCTYXOOBIB y 30poitHnx Cumax
Ykpainu € 0coOIMBHMM BHUJIOM BiANOBIHAIBHOCTI, 10 0a3ye€ThbCs Ha HEOOXITHOCTI
3aXMCTYy JEpPKABHOTO MaifHa, SKE 3aKpllUieHe 3a BIMCHKOBUMHM YaCTHHAMH,
dbopMyBaHHAMH Ta YCTaHOBaMH. BINMOBITHO 0 3aKOHOJABCTBA, 1M IHCTUTYT Mae
Ha MeTi 3abe3meueHHS 30€peKEHHS MaTepialbHUX pecypciB  Aep)KaBH, IO
BUKOPHCTOBYIOTHCS BIHCHKOBUMHU (DOPMYBaHHIMU JJIsI BAKOHAHHS CBOTX 3aBJIaHb. 3
OTJIIYy Ha MEPIIOYEPTOBE 3HAYEHHS BIMICHKOBOTO MaiHa it 00OpPOHO3AaTHOCTI
Jiep>KaBH, TUTAHHS WOTO HAJIEKHOTO BUKOPUCTAHHS Ta 30€pEKECHHS € HaJ3BUYANHO
akTyambHUMHA. OCOOJMBO 11€ CTOCYETHCS CHUTYaIlil, KOJIM BIMCHKOBE MaiHO 3a3HA€
30UTKIB 4epe3 Hembasie CTaBJICHHS ad0 MPOTHUIIPaBHI Aii BICHKOBOCTYKOOBIIIB.

MarepianbHa BIIIOBIAAIBHICTh BIICHKOBOCITYKOOBIIIB PETYIIIOETHCS 3aKO HOM
VYkpainu Bin 3 xoBTHS 2019 poky Ne 160-IX «Ilpo marepianbHy BIIIOBIIAIBHICTb
BIICHKOBOCTY»KOOBIIIB Ta MPUPIBHIHUX A0 HUX OCIO 3a IIKOAY, 3aBJaHy JAEpiKaBD).
[leit 3akOH BCTAHOBJIOE TIACTaBM, YMOBU Ta TOPSAOK MPUTSITHEHHS
BIIICBKOBOCITYKOOBIIB /10 BIANIOBIIaIbHOCTI y BUINAAKAX, KOJIM B PE3YJbTATI IXHIX A1
a00 0e3isIbHOCTI 0YJI0 3aBJJaHO MaTepialbHOI KO JepkKaBl, BU3HAYAE KOHKPETHI
MEXaHI3MH KOMIIEHCAIIll 3a BTpaTH JIEP)KaBHOTO MailiHa Ta KOIITIB, a TAKO MICTHUTH
MOJIOKEHHSI TPO BIIMOBIAAIBHICTh 32 30WMTKH, 3aBAaHi B Pe3yibTaTi MO PYIICHHS
CITy’KOOBHUX 00OB’SI3KIB.

OCHOBHHMM 3aBJIaHHSIM MaTepIATbHOI BIIMOBIHAILHOCTI € BIIIIKOTYBaHHS
30UTKIB, 110 BUHUKAIOTH Yepe3 Jii BIMCHKOBOCIYKOOBIIIB, a TAKOK CTBOPEHHS YMOB
JUTSI MIHIMIBaIlii BTpaT, OB’ 13aHUX 3 BUKOPUCTAHHSIM BICHKOBOTO MaitHa. B ymoBax
BEJICHHS 00MOBUX M MUTaHHS MaTepialbHO1 BIIMOBIATLHOCTI HAOYBae 0COOIMBOIO
3HAYEHHS, OCKUIbKU Oy/1b-s1ka BTpaTa 030pO€HHS, TEXHIKK a00 IHIINUX PECYPCIB MOXKE
MaTHl HETaTHBHI HACIIIKH JJIT OOOPOHO3JATHOCTI JEpaBU. 3TIMHO 13 YHHHUM
3aKOHOJIaBCTBOM, BIMCHKOBOCIY>KOOBIIl HECYTh BUIMOBIIAILHICTG 3a IIKOXY,

3amnojiiiHy MaiiHy, B Mexax o00cAry ¢axktuuHux 30uTkiB. Ilpu mpomy posmip
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BIANIOBIAAILHOCTI MOK€E OYTH 30UIBIIIEHO 3aJIEKHO B 0OCTaBWH 3aBJIaHHS IIIKOJIH,
o poOUTh CHUCTEMY MaTeplaibHOT BIIMOBIJAILHOCTI OUIbII THYYKOIO Ta
e(EKTUBHOIO.

3a3HauMMo, IO MaTepialabHa BIIMOBIIATBHICT BIACHKOBOCTY)KOOBIIIB MOXKE
OyTH PI3HOIO 3AJIEKHO BII XapakTepy 3aBJaHOI IMIKOAU Ta 0OCTAaBUH 1i BUHUKHEHHS.
Bona BKkitouae 0oOMEXEHy, MOBHY Ta NIIBMILEHY BIINOBIIaIbHICTE. OOMexeHa
BIITIOBINATBHICTh CTOCYETHCS CHUTYAIlild, KOJM IIKOJa 3aBJaHa HEHaBMHUCHO abo B
pe3yibTaTi HEOOEPEKHOCTI. Y TaKMX BUMAAKaX BIHCHKOBOCITYKOOBEIh BIAIIIKOJOBYE
30UTKH B MEXKaX BCTAHOBJICHOTO 3aKOHOM PO3MIPY, KU, K IIPABUIIO, HE TIEPEBUIITYE
cepenHbOMICSIYHOI 3apIuiaty. [loBHaA MarepiaabHa BIIIIOBIIAIBHICTh 3aCTOCOBYETHCS
B THUX BWIAJKaX, KOJM IIKoja Oyrna 3amofisHa B pe3yidbTaTl YMHUCHHX I
BIICHKOBOCITYOOBIISI, @ TAKOXK y pa3l KpaJDKKH a00 3JI0BKUBAHHS JTOBIPEHUM HOMY
MaiiHOM. [linBuIlieHa BIIMOBIMATBHICT, HACTAE, SKIIO IKoAa Oyra 3amojistHa
BTpaTaMH 030poeHHs abo Ooempumnaci, mo BuzHaueHO [loctaHoBoro Kabinery
MinictpiB Ykpaiau Bin 15 mumas 2020 poxy Ne 604.

OkpiM TOTO, aKTyadbHUM € BIPOBAIKEHHS CHUCTEM BHYTPIIIHHOTO KOHTPOJIO
JUII 3MEHIIEHHS KUIBKOCTI BMIIQAKIB 3aBOaHHSI IIKOAW BIMCHKOBUM MAaMHOM.
BiiickkoBl (opMyBaHHS, SKI BIANOBIIAIOTH 3a YIPaBIHHA MaTepialbHUMU
pecypcaMu, MaroTh 3a0e3MeuyBaTd HAJICKHWM BHYTPIMHIA  KOHTPOJH 3a
30epexeHHsIM MaifHa Ta HOro BUKOpHUCTAHHAM. OJHHUM 13 BaXKJIMBUX €JIEMEHTIB
BHYTPIIIHBOTO KOHTPOJIIO € PEryJsipHI MEpPEBIPKU HAasBHOCTI Ta CTaHy 030pO€HHS,
TEXHIKM Ta IHIIMX MarepiaibHuxX 3aco0iB. Lleld mpouec crpusie BUSBICHHIO
MOPYIIEHh Ta iX YCYHEHHIO Ha paHHIX eTamax, 0 MIHIMI3Ye PHU3HKH 30WTKIB.
BaxnmBo, 1m0 BHYTpIIHIA KOHTPOJIb Ma€ OyTH KOMIUIEKCHUM Ta OXOILUTIOBAaTH BCl
pIBHI yIOpAaBIIHHA BIMCBKOBUMHU (OPMYBaHHSIMHU, UIO JO3BOJIUTH E€PEKTUBHO
pearyBatu Ha OyJib-sIKi 3arpO3U BTpaT MaTepialbHUX PECypCiB.

BripoBakeHHsSI cCHCTeM BHYTPIIIHHOTO KOHTPOJIO TaKOXK Ma€ BimOyBaTvcs 3
ypaxyBaHHSIM MDKHapoJaHOro nocBiny. JlepkaBu-wienn HATO wmaroTh Oararwmii
JOCBI y MUTAHHSAX YIPaBJIIHHSA BIACHBKOBUMH PECYpCaMU Ta 3aro0IraHHsl BTpaTaM.
IxHi cucTeMu BHYTpIUIHBOIO KOHTPOIIO 0a3ylOThCs HA IHTEPOBAHHX IIXOJAX, AKI
3a0€3MeuyoTh €(PEKTUBHY B3aEMOJIIF0 MDK PI3BHAMH PIBHAMH YIOpPaBIiHHA. Y
36poitHnx Cunax YKpaiHu BiKe 3alpOBaKYIOThCSI OKPEMI €IEMEHTH LIbOTO JOCBIY,
30KpeMa CTaHAApTH BHYTPIIHBOTO KOHTPOIIO, WI0 CHPHUSE MiIBUIICHHIO
eQEeKTUBHOCTI  yIpaBiiHHA  MaTepiaibHuMU  pecypcamu. OaHAK  BaKIUBO
3a0€3MeYnTH TIOBHY IHTETpAIil0 [HUX CTaHAAPTIB y BC1 TIPOIECH BIHCHKOBOTO
YIIPABJIIHHS JUIS TOCSTHEHHS MAaKCUMAIILHOTO PE3YJIbTaTy.

OnHuM 1B HalOUIbII MEPCHNEKTUBHUX HAIpPsIMIB Yy BUPIIIEHHI IpoOJieM
MaTepiaibHOT BIIMOBINATLHOCTI € BIOCKOHAJICHHS CHUCTEMH OOJIKYy 30UTKIB Ta
MPUTATHEHHS J0  BIANOBIAILHOCTI BUHHUX 0cCi0. 30Kpema, JONLUIbHO
BIIPOBAJI)KYBAaT €JIEKTPOHHI CUCTEMU OOJIKY BIMCHKOBOrO MaiHa, SIKl J103BOJISITH
aBTOMAaTHU3yBaTy MPOLIEC KOHTPOJIIO Ta 3a0€3MEUYUTH MPO30PICTh Y BUKOPHUCTAHHI
pecypciB. Takuii minxim HE TUIbKM 3MEHIIUTh PHU3UKH 3aBlIaHHS 30UTKIB, ajie i
crpusITUME €(PEKTUBHOMY PO3CIITyBaHHIO BUIIJAKIB BTPAT a00 IMOIIKOKEHb MaifHA.
EnexTpoHHI cucTeMu 103BOJISITh TAKOK OTIEPATHBHO pearyBaTH Ha HIUICHTH, IO €

BaXXJIMBUM Y BIICHKOBHUX YMOBax.
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KpiM 1150r0, BaXIMBUM € TIUTaHHS HaBYAHHS BIMCHKOBOCIY>KOOBIIIB IIOJ0
BUINIOBIIAIBHOCTI 32 MaTepiajibHi 30UTKHU. Y Cy4aCHUX YMOBaX BIHCHKOBOCIYXOOBIII
MarloTh OyTH noOpe OOB3HAaHI 3 MPAaBOBMMHU HOPMaMH, SIKI PETyIIOITh MUTAHHS
MaTrepiaabHOI BIUIMOBITATLHOCTI, a TAaKOX 3 MPOIEIypamMH, IO CTOCYIOThCS OOJIKY
BIICBKOBOTO MaifHa Ta WOro 30epexeHHs. PO3BUTOK HaBYaIbHUX MpPOTpPaM
CIPUSTUME MIIBUIICHHIO BiAMOBINAILHOCTI BIMCHKOBOCITYKOOBIIIB 3a JOBIPEHI iM
MmatepianbHi 3acobu. KpiM Toro, taki mporpamMu MOKYTb BKIIOYAaTH BHBUYEHHS
MDKHApOTHOTO IOCBIMY YIPABIIHHS BIMCHKOBUMH PECypCcaMu, IO TO3BOJIMTH Kpalle
aIanTyBaTUCS 10 BUMOT Cy4acHO1 BIMCHKOBOI CITy>KOU.

30KkpeMa, BapTO 3BEPHYTU YyBary Ha MUTAHHS BIANOBINAILHOCTI 32 IIKOIY,
3aB/IaHy MiJ 4Yac BUKOHAHHS Haka3iB, SIKI MOXYTh 6yTH K HpaBOMlpHHMH TaK 1
HEMpaBOMIpHUMHU.  BaxumBo  mepenOadyuTh  YiTKi MEXaH3BMH ~ BU3HAYCHHS
MIPaBOMIPHOCTI HaKa31B Ta 3BUIbHEHHS BICHKOBOCIIYKOOBIIIB Bifl BIIMOBIIAIBHOCTI Y
pa3i BUKOHAHHS HEMIPaBOMIPHUX PO3NOPSIKEHb. Lle 103BOJIMTh YHUKHYTH MPaBOBUX
KOJIi31i1 Ta 3aXMCTUTU BIACHKOBOCITY>KOOBLIIB BiJl HEOOTPYHTOBAHOTO MPUTATHEHHS J10
BinoBinanbHOCTL. KpiM TOro, ciig 3BEepHYTH yBary Ha PO3BUTOK MEXaHI3MIB
KOMIIEHC ALl 30UTKIB y BUMAJIKaxX, KOJIHU BIACHKOBOCIY>KOOBIII HE MalOTh MOKJIUBOCTI
BUIIIKOJYBaTH 3aBJaHy IIKOAY Yy HOBHOMY o00cs3l Cy4yacH1 yMOBH BIMCHKOBOI
CITy»0H, mepen0avaroTh BEMUKUH PU3UK BTPAT, MTOB'I3aHUX 13 00HOBUMH JTIIMH, TOMY
BOKIMBO PO3POOWTH CIICIIabHI MEXaHBBMHU JJI1 KOMIEHcalli 30WTKIB, IO
BUHUKAIOTh y TakuxX curyarisx. lle Moke BKIIOYATH CTpaxyBaHHS BIMCHKOBHUX
pecypciB a0 CTBOpPEHHS CHeliaTbHUX (DOHAIB NSl OKPUTTS 30UTKIB, 3aBAAHUX Y
pe3yabTaTi 00HOBUX M.

OTxe, akTyallbHI MPOOJIEMU 3aCTOCYBaHHS CKJIaJOBUX CEKTOPY O€3IeKdu Ta
oboponn VYkpaiHM BHUMAararOTb KOMIUIEKCHOTO MAXOAY JO iX BHpIIICHHS.
BaxxnuBumu acmekTamMu IbOTO MPOIECY € BIOCKOHAICHHS CUCTEMH MaTepiaibHOi
BIATIOBIAATBHOCTI BIACHKOBOCITY>KOOBIIIB.

YK 355.40:629.783

baouu A.Il., K.BUWiCbK.H., 101, Ipodecop Kapenpu eKCIuTyaTall Ta 3aCTOCYBaHHs
OE3MUIOTHUX aBIaIIiHUX CUCTEM Ta KOMIUICKCIB IMOBITPSHOT PO3BIIKU, XapKIBCHKUN
HarioHambHul  yHiBepcuteT [loBitpsamx Cumnm imeni  IBana  KoxenyOa,
KpuBonoc B.M., Kk.T.H., HadaJIbHUK Kadenpu eKCIUTyaTalii Ta 3acTOCYBaHHS
OE3MUIOTHUX aBIALIHUX CUCTEM Ta KOMIUIEKCIB NOBITPSAHOI pO3BIAKU, XAPKIBChKUN
HarioHampHuK yHIBepcuteT [loBirpsanx Cun imeni IBana Koskemy0Oa, MOJKOBHUK,
baouu A.A., x.I0p.H., J0I., JONIEHT Kadempu TCHXOJOTii Ta TMEIaroriky,
XapkiBcbkuil HauloHanbHUI yHIBepcuteT [loBitpsinux Cui imeni IBana Koxenyo0a,
MIIIOJIKOBHUK.

3MIIIIAHI ABIAIIVHI I'PYIIU NIJIOTOBAHOI I BE3MIJIOTHOT
ABIALII B BOMOBIH NISIJIbHOCTI HALIOHAJILHOI I'BAP I
YKPAIHU

HasBHicTh Ha 030poenHi HamionanbHOi rBapaii YKpaiHM BEpTOJBLOTIB 1

O€3MUIOTHUX aBIAlITHUX CUCTEM, HaJa€ MOXKIMBICTH (POPMYBATH 1 3aCTOCOBYBATU
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3MillIaHl aBialllifHi TAKTUYHI TPYIH MPHU aBlalliiHIA miATpUMI O00MOBUX Al 3’ €IHAHb
YaCTHH 1 MIPO3UTIB K B 000OPOHI, TaK 1y HACTYIIL.

B ocHOBy imei 3MmilaHuWX aBiallifHUX YrPYyMOBaHb JIKHUTh TPUHIIHII
paIllOHATLHOCTI, KWW TIOJIITae B TOMY, IO 3HAYHY YacTHHY 3aBAaHb, SKi
MOKJIaIal0ThCsl Ha aBlallllo, 30KpeMa BEPTOJbOTH, B omepauiax (00MoBHX AIAX),
0e3nutoTHI JiitanbHi anapaTt (brnJIA) MoXyTh BUKOHATH 3 pe3yJbTaTOM HE MEHIIUM
HDK TIJIOTOBaHA aBiallisg, MpW 3HAYHO MEHIIMX BUTparax. ICHye CTilika TEHIEHITs
neperpynyBalb 3aBAaHb OC3MUIOTHOI aBlallii 3 IUIOMMHU IO 3a0e3medye il
MUTOTOBAHOI aBiallii B MIIONMHY 0€3MOCEPEIHHOTO BOTHEBOTO YPaKECHHS 00’ €KTIB 1
BIICHK MMPOTUBHUKA, HA MOJI1 O0I0.

He 3amepeuwnmBuMm mepeBaraMu  OC3MUIOTHUKIB — HAjJ — IUIOTOBAHUMH
JITATLHUMU araparaMu €:

BIJAJICHICTh OTIEpATOPIB YIPaBJIIHHS Bl paiiloHIB 00MOBUX Jii;

MOKJIMBICTh ABTOHOMHOTO pIIIEHHSI TEBHOTO KOMIUIEKCY 3aBjaHb 0e3
BTpYy4YaHHs JIFOJIMHHU;

BIJHOCHA JEIIEBU3HA.

B To#i ke wac, sK Moka3ye JOCBII POCIMCHKO-YKpaiHChKOI BIWHHU, BTpaTH
oneparopis bnJIA Ha 3emi, 0coOMMBO oOmeparopiB OE3MUIOTHUX aBlallIiHUX
komiutekciB (bnnAK) mepmoro kmacy, mepeBHUIYIOTh BTPATH EKilaXiB BEPTOIHOTIB.
Lle moB’s13aHO 3 TUM, 10 3HAYHUHN NPOIIAPOK OE3MUIOTHUKIB: KBaapokonTepu, FPV-
JIPOHHU, HE MOXYTh AaBTOHOMHO BHPINIyBaTH 3aBAaHHS, SKIIO BTPATHIINA 3B'S30K 3
OIIepPaTopoOM, a BUPOOHHUIITBO OC3MUIOTHHUKIB 13 INITYYHHUM IHTEICKTOM, SIKI MOXKYTh
CaMOCTIMHO MPHHMAaTH PIMICHHS MOA0 YPaXeHHS 00’ €KTy BHU3HAYAETHCS Oararbma
KpaiHaMH sIK TJI00anbHa HeOe3MmeKa.

[lopsin 3 TEHIEHINEID MaKCUMAJIbHOTO 3MEHIIEHHS BapTOCTI Oe3MUIOTHUX
JTaJbHUX amnapariB, TaKOX BiIOMI OaraToBapTICHI MNPOEKTH OararoluibOBHX
BEpPTOJHOTIB. TOOTO, MEPCIIEKTUBHUM HAIIPSIMOM 3aCTOCYBaHHS aBiallii B IHTEpecax
CYXONYTHUX BIMCHK € HE MOBHA 3aMiHa MUIOTOBAHUX KOMIUIEKCIB O€3MUIOTHUMH, a
parioHaTbHE TOETHAHHS X 3yCWIb Yy 3aJeKHOCTI BII CHUTYyallii, 10 CKJajJacs 49u
IPOTHO3YETHCS.

B To#t xe wac, dopMyBaHHS Ta Y3TOJDKCHHS i 3MIMIAHUX aBialllTHUX
TaKTUYHUX TPYN BEPTOJIHOTIB 1 OE3MUIOTHUX aBiallIiHUX KOMIUIEKCIB BHCBITIIIOE
UM psig mpoOJeM II010: BU3HAYEHHS CTPYKTYPHU 1 CTPYKTYPHUX €JIE€MEHTIB TaKuX
TpyI, PO3MOUT 3aBlaHb, 0OMOBUI MOPSAIOK B XOJ1 BUKOHAHHS OOMOBUX 3aBIaHb
TOIO. PimreHHS muX MPOOJEM MOMXJIMBO TUIBKH IMCJS TPYHTOBHHUX TEOPETHIHHUX
JOCTIIKEeHb 1 TPAKTUYHUX MIEPEBIPOK.

VJIK 355.45

baokos HO.IL., k.T.H., gomeHT, mpodecop Kabeapu aepkaBHOI Oe€3MeKH Ta
ynpasiinHa HationansHoi akanemii HarionansHoi reapaii Ykpainu

HMIAXIA 10 BUSHAYEHHA HAIIPSIMKIB 3ABE3IEYEHHA
BHYTPIIIHbLOI BE3NIEKU YKPAIHU B CYUACHUX YMOBAX

CxnagHICTh BOEHHO-TMOJITUYHOT 1 CyCHUIbHO-NIOJIITHYHOT 00cTaHoBKH (BIIO 1
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CIIO) , mo cnpuurHEeHa MOBHOMAcIITaOHUM BTOPTHEHHSM pPOCIMCHKOi (eaepalii,
0O0YMOBJIIOE HEOOXITHICTH TMOPSAJ] 3 BUKOHAHHSIM 3aBJlaHb OOOPOHU OJHOYACHO
BUKOHYBATH 3aBJlaHHs 3 3a0e3neueHHs BHYTPIIHbOI Oe31eKkn YKpaiHu.

Xoya mTMTaHHSIM 3a0€3MEUeHHS BHYTPINIHBOT O€3MeKu JepxkaBu Oyna
MIPUCBSYCHA TE€BHA KUIbKICTh JOCHIIXKEHb SIK B YKpaiHi Tak 1 3a KOPJIOHOM, aje
0COOJIMBOCTI LBOTO MPOLECY B YMOBaxX BEACHHS TPUBAIOi BIHM HOBOTO THUIY 1
MOKOJIIHHS, a caMe OUTBIII TEXHOJOTTIHOI 1 aCUMETPUYHOT, JTOCIIKEHI HETOCTATHBO
Ta TOTPEOYIOTh OKPEMOTO PO3TIIAIY.

[lepiir 3a Bce ¢l BU3HAUUTHCS 3 IOHATTAM «BHYTPILIHS Oe3Ieka KpaiHmw», Tak
AK BYEHMMH B Trajy3l HalIOHAIbHOI O€3NEeKHU MPOMOHYIOTHCA PI3HI TPaKTyBaHHS
poro MoHATTA. KpiM 1mboro, MONUIBHO BU3HAYWTH 11 HANMOBHEHHS 1 MICIE B
HaIIOHAJIbHIN Oe3reni YKpaiHu.

B amepukaHchkiii moJirosiorii MOHSTTS BHYTpiHbOI Oe3neku (homeland
security) TpPAaKTyeTbCsl SIK Y3TOJKEHI HAI[lOHAIbHI 3YCWJUIA, CIPSMOBaHI Ha
3amo0iraHHs TepopucTUIHNX atak Ha Teputopii CIIA, 3MeHIIeHHS Bpa3IuBOCTI
1010 TEPOPU3MY, 13 MiHIMIZaIlii 30UTKIB 1 JTIKBIIAI HACTIAKIB MOKJIMBUX TEPAKTIB.

butblIicTh yKpaiHCHKUX HAyKOBIIB BHYTPIINIHIO O€3MEeKy BH3HAYaIOTh SIK
3aXUIICHICTh JKUTTEBO BAXKJIMBUX IHTEPECIB JIFOJMHU 1 TPOMAJSHUHA, CYCIIUILCTBA 1
Jep KaBy BiJ peaTbHUX Ta MOTSHINIMHUX BHYTPIIHIX 3arpo3

CydacHa oOcTaHOBKa MOTpeOye OUIBIIOT MIMPOTH PO3IIISAIY BHYTPIIIHBOI
oe3nexu. B HpI/II/IHHTOMy 21 uepBHs 2018 poky 3akoHi «IIpo HaI_IIOHaJIBHy Oe3rneky
YKpalHH» 3MIHEHUM MIAXT 70 TCleHOJ'IOFl‘IHOl 1 TOHATIAHOT 0a3u B cq)epl
HarioHaATbHOI Oe3neku. Ha BiamiHy Bif MOMEpeaHBOTO 3aKOHY y MOHATTAX PI3HUX
BHJIIB O€3TEKH cepenl 00’ €KTIB HAIlIOHATLHOI O€3MeKr B HOBOMY 3aKOHI HATA€ThCS
NPIOPUTET 3aXUCTY IHTEPECIB JEeprKaBH, a MOTIM IHTEpEcaM CYCHUILCTBA , JIFOJUHU 1
IrPOMAJISIHUHA, a CaMe:

HarmionanpHa Oe3reka YKpaiHM — 3aXMINEHICTh JEPKaBHOTO CYBEPEHITETY,
TEPUTOPIATHHOT IUTICHOCTI, JAEMOKPAaTMYHOTO KOHCTHUTYIIMHOTO JIaay Ta IHIIHAX
HAI[IOHAILHUX IHTEPECIB YKPATHU Bl pEAIbHUX Ta MOTEHLINHUX 3arpo3;

JlepxaBHa Oe31neKa — 3aXUIICHICTh JAEPKaBHOTO CYBEPEHITETY, TEPUTOPIATILHOT
IUTICHOCTI 1 IGMOKPATHIHOTO KOHCTUTYIIMHOTO JIaAy Ta IHIINX )KUTTEBO BAKIMBUX
HAI[IOHAJILHUX IHTEPECIB Bi peTbHUX 1 MOTEHIIMHUX 3arp03 HEBOEHHOTO XapaKTepy

Boenna Oe3rneka — 3axXMILEHICTh JEP>KABHOTO CYBEPEHITETY, TEPUTOPIAIBLHOI
IUTICHOCTI 1 IEMOKPATUYHOTO KOHCTUTYLIMHOTO JIaJy Ta IHIIUX KUTTEBO BAKIMBUX
HAI[IOHAJILHUX IHTEPECIB BiJl BOEHHUX 3arpo3.

BukopucToByrouM aHAIOTTYHUHN MIAXiA, Mif BHYTPIILHLOI 0€3MEK0I0 YKpaiHU
CHii PO3YMITH — 3aXUWEHICMb O0EepIHCABHO20 CYBEPEHImemy, mepumopiaibHol
yinichocmi, OeMOKPAMUYHO20 KOHCMUMYYIUHO20 a0y Ma IHWMUX HAYIOHATbHUX
inmepecié Ykpainu 6i0 peanbHUX ma NOMEHYIUHUX BHYMPIWHIX 3a2po3, SKI
00YMOBIEHI CYCRIIbHO Hebe3neUHUMU OIHHAMU, 30D OUHUMU KOHGIIKMAMU 6CepeOUH]
Kpainu, mMepopucCmuyHUMY aKmamu, IHWOKW NPOMU3AKOHHOW OIANbHICIO Y
macumabax, wo 3azpoxcylomv yinichocmi i Oe3neyi KpaiHu, a MAaKod’C
HAO036UYAUHUMU CUYAYIAMU.

[onstrs «be3neka» B MIMPOKOMY PO3YMIHHI MOKHA TIYMa4UTH SIK Has BHICTb

NOTEHLIATy CyO’€KTIB ii 3a0e3meyeHHss Ta yMOB JJIsI HOTO peamBamii 3 METOIo
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3aXUCTY Bl 3arpo3 Ta mpoTujil iM. Xapaktep, Maciutald 1 piBeHb 3arpo3 BU3HAYa€e
NoTpiIOHUI piBeHb O€3MeKH, SKUWA BIANOBIIHO XapaKTEPU3YETbCS BEIUYMHOIO
MOTEHIIATY Ta C(hOPMOBAHICTIO YMOB HOTO peari3ailii.

PiBeHb 3arpo3 Mae €BOJIIOLIIO Bi BUKJIMKIB A0 HEOE3MeEK 1 XapaKTEPU3YEThCS
HMOBIPHICTIO HAHECEHHs WIKOJM Bil MIHIMAIbHOI, HE3HAYHOi, 3HA4YHOI 1 1O
MaKCHUMAIIBHOT.

3a0e3nedyeHHa Oe3MeKu AOILLUILHO 3IMCHIOBATH 3a HANpsSMKaMH CTBOPEHHS,
HapOIIyBaHHS, MATPUMAHHSI IMOTPIOHOTO PIBHSA Ta BIJHOBIECHHS BTPAUYCHOTO YH
BUTPAUYCHOTO MOTEHIIATy, YTHI3allii YM KOHCEpBallii HAAMIPHOTO MOTEHIIaTy, 10 €
(GyHKUISIME BIATIOBIAHOT CUCTEMH 3a0e31eueHHs Oe3MeKH.

B cywacHux ymoBax cii BpaxoByBaTd Taki ()aKTOpU BIUIMBY Ha MPOLIEC
3a0e3MeueHHs BHYTPIIIHBO1 O€3TEKH, SIK:

— 00OMEKEeHH1 EKOHOMIYHI MOXJIMBOCTI KpaiHHU;

— 3HaYHA 3aJEXKHICTh IHTEIPOBAHOTO TMOTEHINATY KpaiHU Bl JOTOMOTHU
NapTHEPIB;

— aCUMETpIsl BOEHHUX MOTEHIAMIB YKpaiHU 1 pOCIIChKOI (eaeparii;

— HEIOCKOHATICTh Ta CKJIAAHICT, Tpolecy MoOUIBalii a0 HOBHUX
MIPO3JUTB  BIMCHKOBUX  (OpMyBaHb, JACp>KaBHUX OpPTaHiB  CICIIATLHOTO
NpPU3HAYEHHS 3 TPABOOXOPOHHUMHU (YHKIISIMH, TPABOOXOPOHHUX OpraHiB
CIEMIATbHOTO MPU3HAYCHHS;

- 3HauHl BTPaTH CHUJIOBUX CTPYKTYp B O0COOOBOMY CKJIa[i, 030pO€HHI 1
BIMCHKOBIM TEXHILIL,

— BEJIMKAa KUIBKICTh BHYTPIIIHBO 1 30BHINIHLO MEPEMIIMICHUX OCiO,
BIICHKOBOTIOJIOHEHUX, HEKOHTPOJIbOBAaHA MIrparlis TPYA0BUX PECYPCIB;

— HIMPOKA MEpEXKa areHTIB BOPOKUX CIEUIATIbHUX CITYkKO;

— TUMYacoBa OKyHallisi MpUOIMU3HO 25 BIICOTKIB TEPUTOPIL KpaiHHU,

— 3HaYHA KUIbKICTh HAJ3BHUYAWHUX CHUTYyalllii BOEHHOT'O XapakTepy
BHACJIIOK TEPOPUCTUYHUX aTaK HA LUBUIbHY HHPPACTPYKTYpPY;

— iH(pOpMaIIHHO -TICUXOJIOTTIHI OTIepartii 1 KibepaTakyd BOpora Ta iHIIi.

LI dakTOopm CyTTEBO YCKIAAHIOIOTH CYCHIUIBHO-TIOMITHYHY OOCTaHOBKY B
KpaiHi 1 CTBOPIOIOTH NIEBH1 PU3UKH 13arpO3H.

3TiIHO 3 JaHUMHU EKCIEPTHOTO OMHUTYBAHHS, MPEICTABICHOTO (HaXiBISIMHU
HarioHanbHOTO 1HCTUTYT CTpaTerMHUX JociypkeHb 14 munus 2023 B Mmexax
JTOCIITHAIIBKOTO TPOEKTY «AHaN3 3arpo3 HamioHaIpHIA Oe3merl y cdepi
BHYTPIIIHBOT OJITUKI, BU3HAYEH] TAKOK PU3UKH, 3YMOBJICHIL:

— KOPYIIIIEIO;

— npoosieMamMu €PEKTUBHOCTI BJIAJAHN Ta CTIMKOCTI Iep>KaBHUX IHCTUTYTIB;

— NOTEHUIMHUMHU KOH(IIIKTaMU MDK PIBHUMU TpPYyNaMH YKPaiHCHKOTO
CYCIUTbCTBA,;

— HAsBHICTIO IHCTPYMEHTIB pociiickkoro BmmBy — YIII[ (MII),
MIPOPOCIMCHKHUX MOITUKIB Ta IHPOPpMAIIIHHUX PECYPCIB;

— AeMorpaHUMHU  BTpaTaMu, JICTIOMYJISIIIEI0, BTPATOI0 JIHOJACHKOTO
Kamitamy. Takok, BaKJIMBE 3HAUYEHHS MalTh (IIPOTE, 32 OI[IHKAMH EKCIIEpPTIB, HE
JOCSTJIA CBOTO KPUTUYHOTO PO3BUTKY Ta MacIuTaly):
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— Jerpaaais JEeMOKPAaTUYHMX IHCTUTYTIB, OOMEXKCHHS MOJITUYHHUX
CcBOOO/I, MOTIPUICHHS SIKOCTI BEpTUKAILHOTO J1AJIOTY;

— (bakTOop «BTOMHU Bl BIAHNY;

- BIICYTHICTh YITKOTO 00pa3y MailOyTHHOTO KpaiHU;

— MOJIITUYHI KOH(IIKTH;

— Hee(pekTuBHA IH(OpMaIliiiHa TOJITHKA.

HecBoeuacHe 1 HeeeKTUBHE pearyBaHHS CKJIaJOBUMH CEKTOPY O€3MeKH 1
000poHHM (3anoOiraHHs, MOHITOPUHT, JIOKaT3allisl, HeUTpai3allis, JIKBIAyBaHHs) Ha
BUKJIMKHU, PU3UKH, 3arpo3U 1 HEOE3MEKH rajibMye mpoiiec GopMyBaHHS MOTPIOHOTO
NOTEHIATY 1 YMOB Ui MOTO peaii3allii, 0 BIANOBIAAE PIBHIO BHYTPIIIHIX 3arpo3.

Jns popMyBaHHS HANPSAMKIB 1 3aX0IB 3 3a0€3MEeUEHHS BHYTPINIHBOT Oe3MeKn
Cy4aCHHMX YMOBAaxX MO>KHA 3alpONOHYBaTH MiIXid, IpeacTaBlieHuit Ha puc. 1.

Pucynok 1 — Cxema npoiiecy BU3HaUCHHS HAIMIPSMKIB 13aX0/11B 3 3a0€3MeUCHHS
BHYTPIIIHBOI O€3MeKu

Ha minctaBi ananizy (hakTopiB BIUIMBY Ha MpOILIEC 3a0€3MeUeHHs] BHYTPIIIHbOT
Oe3rexkd B yMOBaxX BIMHHM 1 BHYTPINIHIX 3arpo3 Ta PHU3UKIB BUAUTUMO Takl HOTO
0COOJMBOCTI:

1. CTBOpeHHsI HOBOI'O IMOTEHLIaTy MNPOTUIAI BHYTPINHIM 3arpo3aM i
pU3MKaM Ta YMOB JJIi MOTO peanBallii 0OMeXYeTbCs pealbHUMH MO>KIUBOCTAMHU
JIepKaBU 1 IPIOPUTETHICTIO 3a0€3MeUEeHHS BOEHHOT O€3IekH 1 000pOHM KpaiHH , X04a
YaCTKOBO 3JIMCHIOETbCS 32 PaxXyHOK MDKHApOJHOT (PIHAHCOBOi JOMOMOTH 1
BUKOPHUCTaHHSA €KOHOMIYHOTO Ta IHTEIEKTYyalbHOT'O MOTEHINAIB KpaiHH.

2.  HapouryBanHs, BITHOBJIEHHSI BTPA4€HOI'O0 YW BUTPAUEHOTO MOTEHLIATY
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0oOMeXeH1 3HaYHUM PIBHEM BHUTPAT HA MIATOTOBKY 1 BEJACHHS BOECHHUX i BEIUKOT
IHTEHCUBHOCTI, BUCOKUM pIBHEM BTpaT 0COOOBOIO CKJaay, 030pO€EHHS, TEXHIKH,
HPaCTPpyKTYypu  CHJIOBUX CTPYKTYp, NPAKTHUYHO O€3MepepBHUM PYHHIBHUM
BIUIMBOM Ha O00’€KTH KPUTHYHOI Ta CoOIlianbHOl  1H(PACTPYKTypH, IECBHUM
3HI)KEHHSIM MOPaJIbHO-TICUXOJIOTTYHOTO CTaHy OCOOOBOrO CKJIAay 1 HAceleHHS B
yMOBaxX TPUBAIOI «BIMHW HAa BUCHAXCHHS» 3 BHKOPHUCTAHHIM Cy4JacHUX (opM 1
MeTO/1B 1H(POPMALIITHO -TICUXOJIOTTYHOTO TPOTUOOPCTBA.

3. [linTprMaHHsS MOTPIOHOTO PIBHS MOTEHINIATY 3a0€3MeUyEThCS TUIHKH 3a
OKpPEMHUMU HaNpsIMKaMHU 3a paXyHOK JIOTIOMOTH COIO3HUKIB 1 MapTHEPIB.
4. YTunizanii yM KOHCepBauii HaJMIPHOTO MOTEHIAy BHACIIIOK HOTO

BIICYTHOCTI a00 HEOCTATHOCTI MPAKTUYHO HE 3/IIHCHIOETHCS .
Hanpsimku nmopamsmmx AOCHIIKEHb OyAyTh CHPSIMOBaHI HA CUCTEMAaTU3aIlio
3axo/iB Cy0’€KTIB 3a0€3MeueHHs BHYTPIIIHbOI Oe€3MeKku 3a pIBHSIMHU Oe€3IeKd, 3a

UDC 623.418.4

Bahan V.R., scientific and research laboratory head, Scientific Center of Ground
Forces of Hetman Petro Sahaidachynyi National Ground Forces Academy National
academy, lieutenant colonel, Senatorov V.M., PhD, Ass. Prof., senior scientist,
Central Scientific and Research Institute of Armament and Military Equipment of
Armed Forces of Ukraine

APPLICATION OF SMALL ARMS FOR DRONE-KAMIKAZE
«SHAHED-136» DESTRUCTION

Nowadays the fighters of National Guard of Ukraine successfully use their
developed turret machine-gun installation on pickup with two PKT machine-guns and
anti-craft annular sight for destruction of drone-kamikaze «Shahed-136» (velocity
V=45 m/s). Mobil headlamp “Sova” is included additionally in installation for target
illumination at low light conditions. There are known the PKT machine-guns
characteristics:

- caliber is 7,62 mm,

- practical rate of fire is 250 shots per minute (1 shotper % second),

- muzzle velocity V=855 m/s,

- effective shot distance is 1500 m,

- number of cartridges into ammunition belt is 250 (60 seconds for
machine-gun smooth operation).

Distance between cartridges in flight is 213 m at such characteristics. If eye-
measuring method is used for target angle and distance determination, then that
circumstance is lowering the probability for drone destruction at simultaneous
activation of machine-guns. In turn, machine-gun installation acts more effective at
flank and oblique target movement then at frontal movement of small-dimension
target.

Report aim — to present the propositions for improvement of acting machine-

gun installation of National Guard of Ukraine - comes out of these facts.
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1. Possibility for non-simultaneous activation of machine-guns to elaborate.
Activation delay should be 0,125 s.

2. Machine-gun installation should be used which disposition is maximally
close to target flank movement at protection of the infrastructure objects.

3. Device for determination of distance to drone-kamikaze «Shahed-136»
like to Russian set “Lira” should be included into machine-gun structure. Visible
drone dimension should be calculated by the formula 1500/D, (mm) at set “Lira”
designing (D, — range of anticipation: D,= n100, n=1, 2, 3...15 is there). Target
anticipation (expressed in drone body) should be calculated by formula (0,0175 D,).
Notice that set “Lira” provides the greatest measurement accuracy at flank target
movement (sing = 1).

4, Optical-electronic collimator sight should be used instead anti-craft
annular sight for sighting acceleration.

On the conferences, which were held in National academy of National Guard
of Ukraine, the common views were considered on designing of the prospective
collimator sight. There the process of sighting automation at is application is
considering in that report.

As it well known, the projection of target angle on horizontal surface q’,
inclined range to target D and horizontal range to target L should be known for
automation calculation of anticipation angle y. Parameter L may be calculated as
Dcosp, where f — elevation angle of the target. With that in mind

w =1000 (V4/V;) [1-cos’B (I-sin’q’)]°° (mrad). (1)
Relatively to «Shahed-136» and PKT machine-gun we have
w =52,6 [1-cos’8 (I- sin’q")]*° (mrad). )

Value sing' at eye ground-based observation method for aerial target is
determining on visual change of target fuselage length expressed in forth fractions of
unit. Optical-electronic collimator sight should be applied instead anti-craft annular
sight for imaging of anticipation angle w and target elevation angle should be
determinate. For that purpose a feedback potentiometer should be installed on axis of
turret machine-gun installation rotation around vertical axis, which output is
connected with processor.

Last achievements of electronics in area of creation of liquid-crystal displays
(matrix 8K4K D-ILA, for example, has pixel dimension a = 4,8 pm) create
preconditions for designing collimator sights on the new element base. In accordance
with (2) angle w has maximal value 52,6 mrad horizontally at #=90°. Then collimator
sight field of view 2w should be not less 6° horizontally. And horizontal component
of display linear size 2m is determining by formula 2m= 2ftg3°, where 7’ - focal
length of the lens, and if /" =50 for example, then 2m= 5,24 mm or 1092 pixels.

Application of the liquid-crystal (or OLED) display with control unit as sight
reticle generator decides simultaneously the problem of boresighting: discrete
displacement of sight reticle image by one pixel leads to change of its position on
value a/f'. For example, if // =50 mm and a = 4,8 um then reticle is shifted to 0,0001
MOA. It is much more then operative-tactical demands for optical sights relatively to
boresigthing with application of barrel collimator. Therefore display with larger pixel

size may be used for that purpose.
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Sight system structural layout which implements there proposals is presented in
fig. below.

/3 2
1
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Figure 1 — Sight system structural layout of machine-gun installation: 1 —
collimator sight, 2 — lens, 3 — display with control unit, 4 — processor, 5 — feedback
potentiometer

Collimator sight 1 should be binocular type and simplest construction for its
high durability: lens 2 with display 3 with control unit in its focal plane. In that case
operator-gunner observes the information formed on display 3 by the first eye and
sees the environment with target by the second eye. Images combining happen in
human brain.

In accordance with that structure the commander and operator-gunner act
simultaneously. Commander determines the angle of drone-kamikaze «Shahed-136»
q’ (0/4, 1/4, 2/4, 3/4, 4/4) with assistance of binocular and put it into processor 4. At
the same time operator-gunner rotates the machine-gun installation on horizon and
vertical and superimposing the central reticle dot formed by display 3 with target.
Signal from feedback potentiometer 5 corresponding elevation angle £ of target put
into processor 4. Processor 4 calculates sequentially angle y by formula (2) and pixel
number N, on display corresponding that angle y by formula N, = +y 17 a.

Two dots are displaying on both sides of central dot in operator-gunner field of
view as result. These dots should be formed by (0,002f7a) x (0,002f/a) pixels to
correspond the operative-tactical requirements to collimator sights relatively to its
angle dimensions (2 MOA). For example, if // =50 mm, a=4,8 um and w=20 mrad,
then: N,—0 = 208-th pixel in row on left and right of central pixel, and dots are
forming by 20 rows from 198-th up to 218-th pixel in every row.

Operator-gunner rotates again the machine-gun installation on horizon and
vertical and superimposing the reticle side dot selected depends on target movement
direction and activates the both machine-guns. The tracer bullets may be used to
exclude the amendments on bullet lowering.

Obviously, such approach may be applied to machine-gun for some combat
vehicle for its protection against attack from upper hemisphere.

Conclusions and proposals

1. Assessment of machine-gun installation developed by the fighters of
National Guard of Ukraine is done. The practical recommendations for its
improvement are proposed.

2. Structural layout of sight system on base optical-electronic collimator
sight which automates partially sighting process is proposed.
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3. Experience of the other states on struggle with aerial targets should be
analyzed additionally.

4. The further researches deal with destruction of the drones with
application of small arms should be concentrated on using of augmented reality
systems and helmet mounted systems for increasing of automation rate and artificial
intellect for target automation recognition and determination of its movement
direction.

YK 351:354

banaryp JI.O., xanauaar memaroridHUX HAyK, IOICHT, aoueHT kadempu 3BJI
HamionansHoi akanemii [{ep>kaBHOT IPUKOPAOHHOI CITy>KOM YKpaiHH, MIIMOIKOBHUK,
bBammsauun O.B., crapumii Buknagad kabeapu 3BJ[ Hamionamenoi Akanemii
Jlep>xaBHOT MPUKOPIOHHOT CITyk01 YKpainu, npauiBHuk, Kapacsos J.JI., crapumii
BUKIJIaau Kadenpa ynpasiiHHsa HanionanbHoi akagemii Jlep:kaBHOI MPUKOPAOHHOT
ciyk0u YKpaiHu, TOJIKOBHHUK

CHEHU®PIKA CTPATEI'TYHOI' O INTAHYBAHH? 3ABE3IIEYEHHA
HAIIIOHAJIBHOI BE3IIEKH YKPAIHU

Y BaxJIMBOMY YHOPaBIIHCHKOMY TMpOIECl CeKTopy Oe3nmeku YKpaiHu
NpIOPUTETHE MiCIle HAJIEKUTh IUIAHYBAHHIO, 30KpEeMa CTPATEriuHOMY IUIAaHYBaHHIO.
CrparersHe IulaHyBaHHA B YKpaiHI Ha 3arajbHOJECpP:KaBHOMY pIBHI mependadae
BH3HAYCHHSA MICIi Ta CTpaTeriyHUX IUIeH JepkKaBu, 3MIMCHEHHS KOMILIICKCHOTO
aHaJI3y BHYTPIIHIX Ta 30BHINIHIX YMHHHUKIB BIUIMBY, BUKOHAHHS aHAIBy Bepcid
CTparerii MOJIMBHUX 1M, 3AIMCHEHHS BHOOpPY HaHONTHUMAIbHIIIOI cTparerii. Y
3araJlbHONPHUMHATI CBITOBI NPAKTUIll KIHIIEBUM pPE3YJIbTATOM CTPATEriHOIO
IJIAaHYBaHHS € pO3pOO0JICHHST KOHIIEMITl, JOKTPUHHA a00 CTparerii.

CtocoBHO cekTOpy O€3mNeKu, CTpaTeriuHUM IUIaHyBaHHSIM Yy Miil cdepi €
IUIAHYBaHHsS TOJITUKM HAIIOHATbHOI O€3MeKH, 10 BH3HAUYCHA Y YUHHOMY
JIepKAaBHOMY 3aKOHOJIaBCTBL

Ctpareriune IIaHyBaHHS y 3a0e3IeUeHH] HAIlIOHALHOI OE3MEeKH TMOKIMKAHE
peaTi3oByBaTH CKOOPJAMHOBAHY, IUICCHIPSIMOBAHY Ta PE3YJIbTAaTUBHY JISUIBHICTH
OpraHiB JIep>KaBHOi BIAJAM CIUILHO 3 OpraHaMH MICIIEBOTO CaMOBPSIIyBaHHS,
IHCTUTYTaMU TPOMAJASTHCBKOTO CYCIUIbCTBA, 30pPOMHMMHU CcHUJIaMU, BIACHKOBUMHU
dbopMyBaHHAMH, TPABOOXOPOHHUMHM OpTraHaAMH Ta CIEIlialbHUMHA CITy)KOaMH,
MiApO3AUIaMH LMBUIBHOTO 3aXUCTy Ta IHIIMMHU CHUJAaMH Ta 3ac0o0amMu CEKTOpYy
oe3nekw [1].

BpaxoBytoun mojaHe BHIE, MOKHAa BHOKPEMUTH OCHOBHI 3aBJIaHHS
CTpaTErTIHOTO TUTAHYBaHHS 3a0€3MeUCHHS HAIIOHAIBHOT O0€31TeKH, 30Kpema:

(dbopMyIIOBaHHS TPOTO3UINNA IMIOJ0 MMIABUILEHHS PIBHS JIEBOCTI MOJITUKH
HaIIOHAIEHOI 0€3MeKH;

PO3pOOIICHHS HAMPSIMIB PO3BUTKY CKJIAJOBUX CEKTOPY 0OOPOHM Ta OE3MEKH;

PO3POOICHHS 3MICTY TIPOIO3UINA IMOJA0 peami3amii MOJITHKH Yy Tamy3i
0OOpPOHHOTO Ta BIICHKOBOTO YNPAaBIIHHSA Ta OY/IBHUIITBA,
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BU3HAUEHHS POJIl OpraHiB BIaJM YCIX PIBHIB, MIANPHUEMCTB Ta OpPTaHI3aLli,
JIBUTBHICTh SIKUX O€3M0CepeHh0/0MOCEPEIKOBAHO Ma€ BIUIMB Ha HAI[lOHAIbHY
Oe3riexy;

BH3HAYCHHA OOCSATIB Ta MOCHIAOBHOCTI (DIHAHCYBaHHS 3aXOJiB Ta O Yy
peaizailii MOJITUKA HAIIOHAJILHOT O€3TeKH.

3 OpencTaBleHUX 3aBJaHb CTPATErYHOTO IUIAHYBAHHS 3a0€3MeuYEHHs
HaIllOHATbHOI Oe3MeKH MO’KHa BHOKPEMHUTH OCHOBHI MOTO eTamu: TO4YaToK Ta
Y3rO/DKEHHST CaMoTO TMPOIeCy IUIaHyBaHHS; (OPMYITIOBAaHHS MPIOPUTETHOI Micii,
CHUCTEMH HALIOHAJbHUX HIHHOCTEN, 3aBAaHb CEKTOPY O€3MeKH Ta HOro KOMIIOHEHTIB;
3a0€3ME€UYEHHS CTPATErTYHOr0 aHaJli3y Ta CIOCTEPEKEHHs €HNI0- Ta €K30- YWHHUKIB
BIUIMBY Ha CUCTEMY HAIlIOHAJLHUX IHTEPECIB 3311 BU3HAYCHHS TIOTEHITIATY, PU3UKIB
Ta 3arpo3, Mpo0JeM, BUPIIIEHHS IKUX € BU3HAYAILHUM y 3a0€3TIeUeHH] HAI[lOHATLHO1
Oe3reku; po3poO0JIeHHSI Ta YXBAJIEHHSI 3MICTY CTparerid, KOHUEMIH, mapagurm Ta
JOKTPUH 3 MHUTaHb 3a0€3NEUEHHS HAI[lOHAIbHOI O€3IMEKU; MPOEKTYBAHHA IEBUX
MpoIeyp BTUICHHS pO3POOICHNX TOKYMEHTIB.

Omxe, cTpareriuHe IUIaHYBaHHS 3a0€3IMeUeHHs HAIOHAIBHOI Oe3TeKn
YMOXKJIMBJIIOE OOTPYHTYBaHHS BHUKOPHMCTAHHA MarepiaibHUX, (PIHAHCOBUX Ta
JIOACHKUX PECYPCIB Y pepOpMYBaHHI Ta PO3BUTKY CEKTOPY O€3IEKU Ta OOOPOHH.

UDC 519.1 : 004.93

BatsamutV. M., doctor of military sciences, professor, head of the research center for
service and combat activities of the National Guard of Ukraine, the National Academy
of the National Guard of Ukraine, colonel

ON THE ISSUE OF AUTOMATIC RECOGNITION OF ENEMY COMBAT
VEHICLES ON THE BATTLEFIELD
WITH THE HELP OF MACHINE VISION

The experience of military operations conducted on the territory of Ukraine since
2014, and the large-scale war of Russia against Ukraine, which began on February 24,
2022, show that increasing the combat level of means of destroying the enemy's
manpower and equipment, developing new and improving existing types of weapons ,
endowed with elements of artificial intelligence, remains a promising direction of
development in the field of development of new types of weapons and military
equipment.

The experience gained during the war confirms that the massive use of air, surface
(underwater) and ground unmanned systems on the battlefield clearly creates advantages
over the enemy. Such advantages can lead to positive changes for the benefit of their
troops, even at the operational level. In confirmation of these words, it is enough to
mention the change in the operational situation in the Black Seabasin, which occurredas
a result of the use of unmanned surface vehicles of the "Sea Baby" and "Magura" type
by the Defense Forces of Ukraine against the Black Sea Fleet of the Russian Federation
over a certain period of time. This influence forced the Russian Federation to relocate
the main battle fleet to Novorossiysk.
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At the same time, it should be noted that unmanned complexes (ground, air,
surface) are equipped with video cameras, which allows the operator of such a complex
to control the drone in real time and direct it to the target. One of the effective methods
of combating drones is the use of electronic warfare (EW). The general principle of
operation of EW means is to introduce artificial interference into the radio
communication channels of the drone control, which allows to divert such a device from
the target, and even disable it at a considerable distance from the target.

Recently, to increase the efficiency of the use of unmanned systems,
manufacturers have begun to use elements of artificial intelligence, equipping their
products with target "capture” systems, so-called systems for automatically guiding the
unmanned systemto the target. After the operator fixes the target, the drone attacks it in
an autonomous mode, which makes it invulnerable to enemy EW means on the final part
of the trajectory.

In the case of using a swarm (large group) of drones, control according to the
"operator —drone" scheme becomes inefficient, as it requires an appropriate number of
operators, and most importantly, their coordinated work in a group in conditions of a
rapidly changing environment, which is practically impossible to achieve in practice
(especially this applies to aerial drones and is due to their relatively high speeds and the
difficulty of controlling the drone in the air). In order to eliminate this problematic
situation, the control of the swarm of drones takes place under the control of artificial
intelligence, accordingto the principle of “start it and forget it". For this, the next stage
of the development of artificial intelligence was the introduction of so-called machine
vision systems, endowed with methods and appropriate special mathematical and
software for following a set route, recognizing and identifying images (targets) and
distributing them among individual agents of the swarm (its subgroups) for effective
destruction of military equipment and other enemy targets (inflicting the maximum
possible losses).

Having arrived in the designated area, such a swarm of drones "independently"
solves the task of inflicting fire damage on the enemy as efficiently as possible. In the
conditions of countering the enemy's EW and other obstacles on the battlefield (weather,
natural, time of day, smoke, dust, etc.), there is a problem of identifying enemy targets
and their correct recognition for further distribution among agents of the group for
destruction.

Obtaining a clear image of targets in conditions of external interference, their
(targets) correct recognition and classification according to certain categories in
conditions of possible image noise remains a problematic issue of machine vision. Also,
the speed characteristics (computational complexity) of pattern recognition algorithms,
which is caused by the high speed of aerial drones, remain a problematic issue.

The report reveals the features of the developed method of pattern recognition,
based on double hashing of the structure of the detected object by the weight of the
minimum and maximum framework trees of the model graph, as well as Randichindices
for these trees. Further, on the basis of these numerical characteristics, an invariant of the
image is formed, which is compared with the corresponding invariant for the reference
image. The proposed method allows, with a given level of confidence probability, to

attribute various detected objects to one or another type of military equipment, or to
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reject them from further consideration. For this purpose, training samples are used for all
types of weapons and military equipment used by the enemy on the battlefield.

The algorithm that implements the developed method has less computational
complexity than known algorithms, which allows it to be used in high-speed aerial
drones in real time.

YK 623.746-519

Bamxkupos O.M., npoBiTHAI HAYKOBHUI CIIBPOOITHUK HAYKOBO-IOCTITHOTO BIIILTY
LleHTpanbHOTO HAYKOBO-/IOCIITHOTO IHCTUTYTY 030pO€HHS Ta BiiCbKOBOT TeXHIKU 3C
YkpaiHu, K.T.H., JOUEHT

PO3BUTOK 3ACOFBIB 3AXHUCTY BIJI MAJIOI BE3IIVIOTHOI ABIAIII
B PAMKAX IIPOEKTY «REPLICATOR» APMII CIIIA

3a cmoBamu kepiBHHITBa MiHicTepctBa o6oponu CIIA, napyra irepartis
npoekty [leHtarony miono npuimBHIALICHHS OoioBux Al «Replicator» Oyne
30cepekeHa Ha NpoTui MaauM OesnutoTHHKaM. MiHictp o6oponu CIIA Jlnoiin
OCTIH OroJIOCUB MPO «IPOTHUIIFO MATUM OE3NUIOTHUM aBIALIMHUM CHCTEMaM», ado
C-SUAS, sk cdepy minBumieHoi yBaru «Replicator 2» y 3ammcii Jyisi BHIIOTO
kepiBHUIITBa IlenTarony y BepecHi 2024 p. lle pimeHHs Oyio NPUMHATO TICIIA
JETAILHOTO aHAI3y MPOTATOM MICAIS TMOJIH OCTaHHIX OOWOBHX MPOTUCTOSHH B
VYkpaini Ta Ha bim3pkomy Cxonl, mig 4ac sIKOro po3risfalocs, sIKi MPOTaMHU B
MOJKJIMBOCTSIX MOJKHAa HaWKparie yCYHyTH 3a JOIMOMOTOI0 IHIIATUBU IIBHIKOTO
PO3MIIIICHHS.

«Replicator 2» BupilyBaTUMe MEPIIOYEPTOBE 3aBJaHHS BUHUIIYBAYIB MAJIX
ApOHIB Ta MPOTHII 3arpo3i, Ky CTBOPIOIOTh HEBENMKI aBialliiiHi cucTeMu 0e3
SKIMaKy JJIs1 HAaBaXIMBIIINX BIMCHKOBHX 00’ €KTIB 1 MyHKTIB 30CEPEIKCHHS CHJL.

Mera nporpamu Replicator momnsirac B Tomy, 100 CTBOPUTH HOBI IIISIXH 1
cripoMokHOCTI 17151 [leHTarony, mo0 KymyBaTh Ta MaciuTaOyBaTH BKpail HEO OXIIHI
3aco0M y MIBU/ILI TEPMIHU.

[lepme BumpoOyBanHS 1LOro mUIAXYy, Replicator 1, 30cepemxyeTscs Ha
JOCTABIIl THCSY HEAOPOTHUX APOHIB 10 HacTymHOTO Jita. Y 2024 12025 dinancoBux
pOKax MIHICTEPCTBO IUIAHY€ BHUTPATUTH HA I 3aXOJW 3araibHy cymy | MUTbspn
70J1apiB, BUKOPUCTOBYIOUM KOIUTH 3 PI3HUX JHKEpell, BKIOYAIOUM aCUTHYBAaHHS 3a
MOTIePEAHINA PIK, 3aIUT Ha TIEPENpOoTpaMyBaHHsI, JOJATKOBY MPOrpaMy HamioHAIbHOT
Oe3neku, cxpayieHy B ceprHi. Komu kepiBHUIITBO MiHicTepCcTBA 000POHU IIBOTO JIiTa
noydajgo oOroBopioBatu, mo pobutu B «Replicator 2», BoHuM 30cepemmucs Ha
MOXJIMBOCTSIX, SKI O BUpINIyBaIM HAWOMDKYl OMepaTHUBHI MOTpeOM Ta mamu O
KOPHCTh BT MIATPUMKH CTapIIOTO KepiBHUKA. BiAmoBiZHO 1O MOMOBITHOI 3aIMUCKA
OcTtiHa, HEOOXITHICTh 3aXUCTY Bil 3pOCTAIOUYUX 3arpo3, sIKI MPEACTABIAIOTH BOPOXKI
OE3MUIOTHUKY, BIITIOBIIA€ BUMOTaM.

Boposki 6e3NUI0OTHUKM CTaHOBIATH cepiio3Hy npobiemy s CHIA ta ixHIX
COIO3HMKIB 1 aKTHMBHO Opainm y4dacTh y KoHGIIKTaX B YKpaiHi Ta Ha biusbkomy
Cxoxi. 3 oceHl MUHYJIOTO PpPOKYy MIATpUMYyBaHi IpaHoM  yrpyrnoBaHHs

BUKOPHCTOBYBaJIM O€3MUIOTHI JITAlbHI anmapaTv, HagBOJHI Kopalii 6e3 ekinaxy Ta
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npoTukopalenbHi OamCTUYHI armapaT, MO0 3AIMCHUTH JECSATKA aTrak Ha KopalJi
CHIA, coro3HUKIB 1 KOMepLIiHI cyqHa y YepBoHoMy Mopi. [HIuAeHTH nopyumim
CBITOBY TOPTIBJIIO Ha KIIFOUOBUX BOJHUX IIISIXaX 1 BOMIM TPHOX TOPTOBUX MOPSIKIB.
3rimHO 31 3BITOM PO3BLZ[YBaJIbHOFO yIpaBIHHS M1H10TepCTBa o6oponu CIIA Bix 13
yepBHS, 65 kpaiH 1 29 BeMMKUX EHEPreTMYHUX 1 CYAHOIUJIaBHUX KOMITaHIHA
nocTpaxaan abo Oyiu 3MyIleH] 3MIHUTH CBO1 MapIIPyTH y BIATIOBIIb HA IIi arpecii.

[lpencraBHukM  MiHICTEpcTBA OOOpPOHM  3asiBHIM, 1[I0 JIENapTaMEHT
BHKOPHUCTOBYE OararomapoBUi TMIIXiA JO0 3aXUCTy BT BOPOXKHX OE3IMUIOTHHUKIB,
10010 CILIA BUKOPHUCTOBYBATUMYThH HU3KY MOKJIMBOCTEH JIJIs1 BUBEACHHS 3 JIaAy ITUX
CUCTEM, BiI paaioeNeKTpOHHOI 00poThOU M0 KiHETUYHOI 30poi. BilicbkoBi city:x6u
MaloTh HU3KY TIOTOYHUX MPOTPaM 13 pO3pOOKH IIMX CUCTEM.

[lim xepiBHMHOTBOM Tinpo3aury oOopoHHUX IHHOBaI «Replicator 2»
BUKOPHCTOBYBATUME LIl 3yCHJLIS, OO JTOMOMOITH CIy»0aMm IIBUIIE Ta B OUIbIIIHA
KUIbKOCTI BUKOPHCTOBYBATH 3aCO0M MPOTHUAIl MaauM O€3NUIOTHHUKAM. 3a CIIOBaMU
miricTpa 06oponu CIIA Octina, DIU TicHO cmiBmpaifoBatumMe 3 BIHCHKOBUMH
cayx0Oamu, iHTerpamniHoto rpymnoro Counter Uncrewed Systems Warfighter 1
BiAAUIOM 3akymiBenb I[leHTarony, sikuii € rojoBHUM TnoMiaHUKOM C-SUAS
MinictepctBa 060oponu CIIIA.

Y]IK 623.618

Bineubka A.B., k.}i10C.H., HAyKOBUI CIIIBPOOITHUK HAYKOBO-0CIIIHOT Jaboparopii
LleHTpanbHOr0 HAyKOBO-IOCJITHOTO IHCTUTYTY 030pO€HHS Ta BIiCbKOBOT TEXHIKU 3C
VYxpaiau, maiiop, Mamwk B.O., Momoammii HayKOBHM CIIBPOOITHHK HAyKOBO-
nociiaHoro Bigauty LleHTpalbHOTO HAyKOBO-AOCIITHOTO HCTUTYTY O30pPO€HHS Ta
BiiicbkOBO1 TexHIKM 3C YkpaiHu, KamniraH

PO3BUTOK CYIIYTHHUKOBOI'O 3B’5I3KY APMII CIIA
AJI51 BABE3INEYEHHS HAJIMHOT'O KEPYBAHHSI
HIAPO3AIJIAMHU B TAKTUYHOI JIAHII YIIPABJIIHHA

3apa3 apwmis CIIA 3a omiakamMu ¢axiBIlIB 3aHAATO CHIBLHO MOKIAIA€THCS Ha
CynyTHHUKOBY Mepexy Starlink Bim SpaceX s po3mmpeHoro KOMaHAyBaHHS Ta
KOHTPOJIIO, TOMY TIPEICTABHUKU 30POWHUX CHJI K&KYTh, III0 BOHU XOUYTh 3aJIMIIATH
CBOI BaplaHTH BIIKPUTUMH, KOJIM MaTepIai3yIOThCsl HOB1 KOMEPLIIHI MEracy3ip’ si.

Mapk Kin, BukoHaBuuii odimep apMmiiChbKOI MporpaMu 3 TaKTHYHOTO
KOMaHyBaHHsI, VyMPaBIHHA Ta 3B 3Ky, B IHTEPB’I0 €JICKTPOHHOMY BHJIAHHIO
Defense News 3ayBaKuB, IO BaKJIHMBICTh CYIMYTHUKOBUX MEPEXK Ha HU3BKIMA
HABKOJIO3E€MHI opOiTi Oysa MpoJeMOHCTPOBaHA HA OCTAHHHOMY apMIHCHKOMY 3aX0/T1
3 JeMOHCTparlii MoximBocTer koHIenili Project Convergence Capstone, Ha SKOMY
BIICHKOBI EKCTIEPUMEHTYIOTh 3 0araroJJOMEHHUM MITKITIOUCHHSIM.

«f He mymaro, mo BH MokeTe 3poOuTH 10 KpoOKiB, HC HATKHYBIIMCH Ha
tepminan Starshield», — ckazaB nan Kitr Ha kordepenitii AFCEA TechNet B OracTi,
mrat Jxopkia. «S O ckazae, mo apmis ayxe Biggana pLEO i Starshield» — nonas
BiH.
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Starshield — BificekoBuit migpo3ain SpaceX, SAKHi Haga€ JAOCTYH [0
CYIyTHHUKOBOTO KoMIulekcy kommanii Starlink, mapky 3 monaa 6000 cymyTHUKIB Ha
HU3bKO1 opOIT, mpubam3Ho B 1200 MUIISIX HaJ MOBEPXHEIO 3eMitl. 3pocTaroda Mepexa
KOCMIYHHMX arapaTiB HaJa€ IMOCIyrH B I[HTepHETI i1 MPHWBATHUX CIIOXKHBAYiB, a
TaKOXk BIMCHKOBHUX 0 BChOMY CBITY.

OcTaHHIMH pOKaMU KOMIIaHis PO3IIMPHIIA CBIf BHECOK y BIACHKOBY KOCMIYHY
CKJIaJIOBY, HaJal04M MOCIYrd 3 3amycky cBoix paker Falcon 9 i Falcon Heavy 1
OTPUMABIIH CBIM MEPIIMA KOHTPAKT Ha BAPOOHUIITBO BINCHKOBUX CYMyTHHUKIB y 2021
polil Bil AT€HTCTBa KOCMIYHOT'O PO3BUTKY.

VYkpaiHChKI BICHKOBI 3HAUHOIO MIpOI0 Mokjanamucs Ha Starlink y BiiiHI 3
poci€ro, 1 B pe3ylbTaTl aHaIi3y JOCBiAy BiACHI YKpaiHOIO 30poitHOI arpecii
muHysnoro poky Kocwmiuni cumm CHIA yknamy 3 11i€l0 KOMIMaHIEKD KOHTPAKT Ha
cynmyTHHKOBe oOcayroByBanHs. lligpo3nin Starshield Takoxx cTBoproe cekperHe
YIPYNOBaHHS 13 COTEHb CYNYTHUKIB-IINUTYHIB 11l HallioHaibHOT0 pO3B1yBaJIbHOTO
odicy, nmoBinomisiB Reuters Ha MOYaTKy IBOTO POKY .

Xoua Starlink € gomiHyrouMM pO3pOOHHMKOM, IO HAJA€E KOCMIYHI
KOMyHlKaI_[lI/IHl MOCJIYyTH, KUIbKA IHIIMX KOMITaHId TUIAHYIOTh MPUEIHATUCS JO0 LUX
Miciid. 30kpema, kKommaHii Amazon po3po0Oisie mepexy 3 3000 CymyTHHKIB Il
Ha3Bo0 «IIpoext Koiimepy, a mepmmii poO0Ynii KOCMIYHUNA KOpaOeh MIaHy€EThCS
3amyctuTd HanpukiHii 2024 poxy. Kommanii OneWeb y Benukiii bputanii Ta
Intelsat y JIrokceMOyp31 Takox po3po0sitoTh Benmuki komruiekcu SATCOM 3 nero
HIIMMU PUHKOBUMHU (hOKycamu, HDK SpaceX.

Po3MoBnsitoun 3 mpeACTaBHUKAMU apMIMChKOI TpOTpaMu, JUPEKTOP
0araTtoyHKIIOHAILHOT KOMaH/IM apMIiChKo1 Mepexi reHepan-maiiop Ilarpik Emmic
CKa3aB, M0 KOJIM I1i KOMITaHIl TMIKII0YATLCS 10 MEPEXKi, apMis Xoue 3a0e3MeunuTu
CBOIM MiAPO3AUIaM JOCTYH A0 0ararb0X BapiaHTIB MM KIIOUEHHS.

Mertoro 00’ €qHaHHS 3yCHIb € AuBepcHUGIKAIls BHPOOHHUIITBA, OJHOYACHUI
PO3BUTOK 0aratb0X, He TIOB'sI3aHKUX OJTWH 3 OJTHUM BUJIIB BI/Ip06HI/II_ITBa PO3MIMpCHHS
aCOPTUMEHTY BHUPOOIB TPAHCIOPTY, 1 1€ OJWH 13 IHCTPYMEHTIB, SKi MOTPiOHI
KOMaHIHpam.

OnuH B CcrmocoOiB, SIKUM apMis Tparde HaaaTd KOMaHAWpaM JOCTYI 0
OUIbIIOT KUTBKOCTI CYIMYTHUKOBHX MOCIYT, — 1€ Yepe3 TaKTUYHHUI TepMIHAT HOBOTO
nokoiiHHA. Ilporpama po3poOsisie  MOXKIMBICTH BUKOPUCTOBYBATH  Cy3Ip's,
pO3TalllOBaHI Ha KUIbKOX OpOITax 1 4aCTOTHUX JAlana3oHax 4epe3 OJWH TepMIHal
[IUIIXOM CTBOPEHHS 0araTo/ iara3oHHOTO PaaiovacTOTHOTO MpUiMava.

baxxanuii pe3ynbTaT MPOEKTY B IUIOMY TIOJSITAE Yy BIIMOBJICHHI BIT
HEOOXITHOCTI BCTAHOBJICHHSI HOBOI aHTEHHM KOXHOTO Pa3y, KOJIM € OaKaHHS 3MIHUTH
nocTavyaibHUKA. SIKIIO MiAPO37aUT PO3TOPTAETHCA, 1 BIH XOUYTh BUKOPHCTOBYBATH
pamio3acobu Ka-miama3oHy, BOHM MalOTh OTPHMAaTH PaAJIOCTAHIN  OJHOTO
pPaAloyacTOTHOTO Jiana3oHy.ale SIKIIO0 BOHM XOUYyTh BHKOpHUCTOBYBartu Starshield,
BapTO JIMIIIE 3MIHUTH MOJIEMHU 1 JaJli BUKOHYBATH 3aBJIaHHS.
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YK 621.391.82

Bino6oponoa JI.B. an’roHKT (IITaTHUM) HAyKOBO-OPTaHBALIMHOTO BiAAUTY
LleHTpanbHOTO HAYKOBO-AOCIIAHOTO IHCTUTYTY O30pPOEHHS Ta BIICBKOBOI TEXHIKH
36poiiannx Cwin Ykpainu, Karmiran

AHAJII3 XAPAKTEPUCTHUK BOPTOBUX PATIOJIOKAIIMHAX TA
PAJTIOHABIT AIIIMHUX 3ACOBIB ITIPOTUBHUKA JIJISI
OBIPYHTYBAHHS TEXHIYHUX BUMOT 1O ABTOMATH30BAHOI
CTAHIII NEPENIKO/I

CyuacHi 3aco0u MOBITPSTHOTO HAay MPOTUBHUKA MOOY10BaHI Ha MPUHIIUTIAX
IIUPOKOTO Pe3epBYBaHHS JHKepen HpopMallil sl CUCTEM HaBIrailii Ta yrmpaBJIiHHS.
@axiBisgMU L[eHTpanbHOT0 HAYKOBO-AOCIAHOTO IHCTUTYTY 030pO€HHS Ta BIMICHKOBOI
TexHIkH 30poiiHux Cuil YKpaiHu MPOBOJUTHCS MIMPOKUNA KJIaC JOCIIIKEHb YIAMKIB
3ac001B MOBITPSTHOTO HAMay 3 METOI0 BU3HAUYCHHS XapaKTEPUCTHUK 1X MIJICUCTEM.

[lepmoro Tpymnor METOMIB, IO BHKOPUCTOBYIOTHCS IS JTOCIIIHKCHHS €
BUMIPIOBAHHS PO3MIpiB, (JOpMH, BUSHAUEHHS MaTepialliB Ta iX XapakTepucTHK. s
JOOCIIIKEHHS CTPYKTYPHUX, MILHICHUX, €IEKTPOMArHITHUX Ta HIIMUX XapaKTEPUCTUK
MarepiagiB MIMPOKO 3aTydaroThCs CIelliai3oBaHi ycTaHoBH HartioHamsHOT akamemii
HayKk. [lpyroro rpymoiro MeToAiB € aHajui3 KOMIIOHEHTHOi ©0a3u, BIIHOBIICHHS
CTPYKTYpPHO-(DYHKI[IOHATbHUX CXEM, BHBUEHHS CXEM JKHUBIICHHS, KOMYTallii,
NPOXOJKEHHsSI cUrHamB. Ha 1mpoMy erami AOCHIIKYIOTBCS Y TOMY YHMCI MOKJIUBI
peXUMH pOOOTH, TpaHWYHI 3HAYEHHS YaCTOTHUX Ta CHEPTreTUYHUX ITOKA3HUKIB
BUIMIOBITHO /10 XapaKTEPUCTHK PaJIOCNEKTPOHHUX KOMIIOHEHTIB M peai30BaHUX
CXEMOTEXHIUHMX PIIeHb 3 OpTaHi3allii MiICWIIOIYUX Kacka1iB. HacTynmHoto rpymnoto
BUCTYMAIOTh METOJM MOJICTIOBAaHHA 3 BHUKOPHUCTAHHSM SIK  €IEMEHTapHHUX
AQHANITUMYHUX  CHIBBIIHONIEHh, TaK 1 MPOrPaMHO-TEXHIIHOTO  KOMILIEKCY
MOJIETFOBaHHSI BUCOKOYACTOTHUX aCTEKTIB (DYHKITIOHYBaHHS 030pO€HHS 1 BIICHKOBOT
TexHiky Ha 0a3i Ansys Academic Research HF.

KpiM 3a3Hau€HOTO KOMILIEKCY HAYKOBHX JIOCJIKEHb, CTAaH OKPEMHUX 3Pa3KiB
armaparyp¥ J103BOJIIE YaCTKOBO a00 MOBHICTIO BITHOBUTH 1X (PpyHKHiNHUN cTaH. Taki
3pa3Ku MATAI0Th MPAKTHYHUM €KCIIEPUMEHTAIBHUM JIOCTKCHHIM, Y X011 SIKUX
YTOYHIOIOTHCS 1X XapaKTEePUCTUKHU.

["'070BHOIO METOI0 3a3HAYEHUX JOCIIIKEHb € BUPOOJIEHHS MPOMO3HULIIA 11010
3HIKEHHS €()EKTUBHOCTI 3aCTOCYBAHHS MMPOTHBHUKOM 3aCO0IB MTOBITPSHOTO HaIagy
3a paxyHOK MPOTUAl INTaTHOMY (YHKIIOHYBAaHHIO MIICUCTEM. Y YacTHHI
OOTpYHTYBaHHA BHUMOTI JI0 3aco0IB paaloeNeKTpOHHOT OOpoThOHM, 3aBIaHHS
JIOCHIKEeHb TMOJSITaloTh B HAYKOBOMY OOIpPYHTYBaHHI METOJIB peecTparlil
PaTIOBUIIPOMIHIOBaHL TICUCTEM (amaparypu) 3aco0iB IOBITPSHOTO HaIamy,
ImeHTH(IKaLi JKepeal BUIPOMIHIOBaHb, OI[IHIOBAHHS KJacy IMOBITPSIHOT LUl Ta
CKJIay OOpTOBUX PaAIOJOKAIIMHUX 1 pajJloHaBIraifHUX 3aco001B, aBTOMATUYHE
(aBTOMaTM30BaHE)  BHU3HAYEHHS  CHEKTPAIbHO-EHEPIeTUYHUX  XapaKTEPUCTHK
MePEemKo0BUX  curHamB.  [lokpameHHS ~ XapaKTepUCTHK  JalbHOCTI il
ABTOMAaTH30BaHOI CTaHIIii MEPEIIKo ] MOKHA peai3yBaTH 3a PaxyHOK J10JAaTKOBOTO
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MIPOCTOPOBOTO I[JIEBKa3yBaHHs Ta (POPMYBAHHS HAIIPABJICHOTO MEPEIIKOJOBOIO MOJIS
BUIIPOMIHIOBAHHS.

YK 355.424

Banckyn O.€., noxrop ¢utocodii, momeHt kadempu asiamii HaiionanbHOTO
yHIBEpCUTETY 000pOHU YKpaiHu, NoJKOBHUK, [leuenenko O.M., an’ toHKT kadeapu
apiaiii HarionanbHOTO yHIBepcUTETY 000pOHHM YKpaiHHU, MIMOJKOBHUK.

HEPEBAT'Y 3ACTOCYBAHHSA MIZIOTOBAHOI TA BE3MUIOTHOI
ABIALUT [TPY CYMICHOMY BUKOHAHHI 3ABJIAHb ABIALIII{HOT
HIITPUMKH BIICBK

AKTyaJIbHICTh TEMHU CYMICHOTO 3aCTOCYBaHHS MUIOTOBAHOI Ta OE3MUIOTHOI
aBlallii 0OyMOBJIEHa Cy4YaCHHMMM BUKIMKaMU Ha 1oJji 000, Kl BUMararmTh OUIbII
THYYKHUX, €()EeKTHBHUX 1 O€3MEYHUX MIAXOJIB 0 BICHKOBUX OMepariid. 3pocTaHHs
TEXHOJIOTIYHUX MOXJIMBOCTeH Oe3nuioTHux ranbHux anaparie (BIUIA), ixus
3/IaTHICTh BUKOHYBaTH TPUBAIl PO3BIIYBaJbHI MICii Ta BHUCOKOTOYHI yAapu B
MOENHAHHI 3 OIIEPATUBHICTIO M TMOTYXKHICTIO NUIOTOBAHOI aBlalii J103BOJISIIOTH
CTBOPHUTH OaraTOpiBHEBY aBiaIlifHy TWIATPUMKY JJI1 Ha3eMHHX CHI. B yMmoBax
Cy4aCHHMX TiOpHIHHUX KOHQIIKTIB, 30KpeMa B YKpaiHi, /e Ha3eMHI Oorepailii 4acto
BUMAaraloTh IOCTIMHOI MIATPUMKH 3 TIOBITPS, BaXJIMBO CTBOPIOBATH OUIBII
KOMIUIEKCHI Ta aJIalTUBHI pillieHHs 111 3a0e31eueHHsI TIepeBaru Hajl MPOTUBHUKOM.

CyMicHe 3acTOCYBaHHS IMUTOTOBAHOI Ta OE3IMUTOTHOI aBiallil M J9ac aBiaiiHo1
MIITPUMKHA Ha3€MHUX CHJI Ma€ Ha MeTi 3a0e3MeUeHHs MaKCUMAalbHO1 €()eKTUBHOCTI
0oMoBUX omepalii HUIIXOM IHTerpalii nepeBar 000X TUIIB aBialIfHUX MIaT(OPM.
Ile mo3BOJIsIE€ MIIBUIMTU CUTYAIIHY OO13HAHICTh, TOUHICThH YAAPIB, ONEPATUBHICTH
pearyBaHHs, 3MCHIINTA PU3UKHA IS 0OCOOOBOTO CKJIamy Ta 3a0e3MeYruTH OUThII
THYYKYy 1 TpPUBIY MIIATPUMKY HA3eMHHUX MAPO3AUNB. 3aBISKH TIOEIHAHHIO
MOJIMBOCTEH OE3MUIOTHUKIB JJII PO3BIUIKH Ta CHOCTEPEKEHHS 3 YIApHOIO
MOTYXHICTIO MUIOTOBAHMX JIITAaKIB MOKHA LIBUIIE 1 TOYHIILIE pearyBaTy Ha 3arposu,
1[0 BUHUKAIOTHh Ha 11011 000, MIHIMI3YIOUH BTPATH 1 MIBUIIYIOUH PE3yJIbTaTUBHICTh
oTieparliu.

CyMicHe 3acTOCyBaHHsI MpHM BUKOHAHHI 3aBJaHb IO aBlalllfHIA MiATpUMII
HA3eMHUX BIMCHK Mi yac BeleHHs 00HWOBUX Al moTpelye omiHoBaHHs. [ 11boTO
TOIUTLHO BUPOOWTH  QJITOPUTM  OIHIOBAaHHSA  €(PEKTMBHOCTI 3aCTOCYBaHHS
MUTOTOBAHOI Ta OE3MUIOTHOI aBiallii 1M Yac aBialifHOT MATPUMKH HA3eMHUX BIMCHK,
KOTpHA MOKe OYyTH TMpENCTaBJICHUH SK IMOKPOKOBAa NPOILEAYypa, L0 BKIIOYAE
HACTYMHI eTanu: 30ip MOYAaTKOBHX JaHUX, (OPMYBaHHS IUIAHy 3aCTOCYBaHHS
aBlaIliifHOT KOMITOHEHTH, BUKOHAHHSI OOMOBHMX 3aBJaHb, 301p JaHUX IMCJSA MICIi,
aHay3  e(EeKTUBHOCTI 3aCTOCYBaHHS, BJIOCKOHAJCHHS CHCTEMH Ha OCHOBI
MPOBEACHOTO aHAJI3Y.

EdekTuBHICTh CyMICHOTO 3aCTOCYBaHHS MUIOTOBAaHOI Ta OE3MUIOTHOI aBiallii
MoJsira€ B iXHIA 3MaTHOCTI JOIOBHIOBATH OJIHA OJHY, 3a0€3MeUylouM Kparily
CUTyallliHy OOI3HAHICTh, TOYHICTb, THYYKICTh y BE€ACHHI OoioBux nii. Takox
B32€EMO/I1s 03BOJISIE ONTUMI3YBAaTH PECYPCH, MIIBUIIMTH €PEKTUBHICTh OOMOBUX A1l
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1 3MEHIIMTH BTPATU Cepell BIACHKOBHUX y CYYaCHMX KOH(QIIKTaxX, M0 poOUThH Lieh
MIIX1 HAA3BUYANHO NEPCIEKTUBHUM JJIs MATPUMKU HA3EMHUX CHIL

YK 351

Bopucosa JI.B., k.10.H., JIOIEHT, cTapiimii BUKIagad kadeapu oprasiaii Ta
TEXHIYHOrO  3a0e3leueHHs  aBapliHO-psATyBalbHMX  poOir  HamioHanbHOTO
YHIBEpCUTETY LMBUIbHOTO 3axucty Ykpainu, Cobmna B.O., K.T.H., [OIEHT,
HaYaIbHUK Kadempu opraHiBamii Ta TEXHIYHOTO 3a0€3INEUeHHS aBapiitHO-
pATyBaIbHUX poOiT HalioHanbHOro yHIBEPCUTETY ILMBUIBHOTO 3aXHUCTy YKpaiHH,
nonkoBHUK, Kiouko A.M., n.r0.H., mpodecop, mnpodecop XapKiBCHKOTO
HAIlIOHAJBHOTO YHIBEPCHUTETY BHYTPIIIHIX CIIPaB

1010 BAOCKOHAJIEHHS THOOPMALIHO-AHATIITHYHOT' O
MEXAHI3MY 3 IMTAHb KOMYHIKALII YV ICHC YKPATHUA

[HpopmartiiiHo-aHamITUYHA ABIIBHICTG — 1€ CYKYIHICTh Al HAa OCHOBI
KOHIICTIIIN, METOJIB, 3ac00iB, HOPMATHBHO-METOJAUYHUX MarepiaiiB s 300py,
HAaKOMMYEHHs, OOpOOKM Ta aHalI3y JAHUX 3 METOI OOIPYHTYBAHHSA Ta NMPUWHATTS
pIIIICHB.

[HpopmariitHo-aHamTHYHA JISUTBHICTB, BUKOHYIOYH YIPaBIIHCHKI,
JIarHOCTHYHI, 3acTepiralouv Ta M3HABAIbHO-MEHTAIbHI (PyHKII, 3A1HCHIOE
IHCTUTYUIMHO-CUCTEMHU Ta CTPYKTYPHO-(YHKIIOHAIbHUWA aHai3 3MICTOBHOI
CYTHOCTI HHCTUTYTY 3a0e3neuenns AisubHoCTI JJCHC Ykpainm.

AHaniz — 1e moAuT 00’€KTa Ha CKJIAA0Bl YaCTUHHU 3 METOI0 iX OKPEMOTo
BUBYEHHS. AHAQJIITUK MOBUHEH HABUMTUCS OIIHIOBATU SIKICHY 1 KUIbKICHY CTOPOHY
CBOiX iH(pOpMaLIHUX MOTPeO, a TAKOXK HIIMX CIOKMUBAYIB H(POpMAILii.

CucteMHa MOJEIh MEXaHBMY IH(GOPMAIIMHO-aHATITHIHOTO 3a0e3eueHHs
AUIBHOCTI  MICIIEBUX — J€p>KaBHUX  @JAMIHICTpalii, ska  QoOpMyeTbca Yy
aJIMIHICTPAaTUBHO-NIPAaBOBOMY,  IPOOJIEMHOMY,  OpPTaHIBaLlIfHO-yIPABIIHCHKOMY,
3MICTOBHO-(DYHKI[IOHATBHOMY, npo¢eciiftHO-KaIpOBOMY Ta IIPOrPaMHO-
TEXHOJIOTTYHOMY CEPEIOBHIII W CTPYKTYPHO-(YHKIIOHATLHO CKIAJA€ThCS 3 I STH
OCHOBHHUX OJIOKIB:

H(pOpMaLIITHO -TOIITYKOBOT0;

aHAJI3y Ta IPOTHO3YyBaHHS;

MIITOTOBKY aHATITUIHOTO JOKYMEHTY;

MOHITOPUHTY Ta aHAII3Y YXBAJIEHOTO JIEPKABHO -yIIPABIIHCHKOTO PIICHHS;

0JIOKY TIOCTYITYy 10 BHYTPIIIHIX 1 30BHIMIHIX 0a3 JTaHUX.

Hanexxne iHpopMmariiiHO-aHAMITUYHE 3a0€3MeYeHHs] — OCHOBAa YCHIIIHOL
MOOy/IOBM CHUCTEMH CTpaTEridHUX KOMYHIKAIlli Ta BYAaCHOTO pearyBaHHS IS
YXBaJICHHS pIlIEHb Mi 4Yac HaJA3BUYAMHUX CUTyallld. Y CydyacHHMX yMOBaxX OyIb-sKi
YXBAJICHHS JEP>KaBHO-YIPABIIHCHKUX PIIEHh MalOTh 0a3yBaTUCs Ha HAJEKHOMY
H(OpMAITIITHO -aHATIITUTHOMY 3a0€e3TeuCHHI, MOTNEPEAHBOMY BUPOOJICHHI
ATbTCPHATUBHMX BAPIAHTIB TaKUX PIMICHb 1 KBATI(IKOBAHIM OIHII KOKHOTO 3 HHUX.

AmnanitnyHa H@OpMallisi € Ha CbOTOJIHI HAWIIHHIIIUM MPOJYKTOM Ha PUHKY
iHpopmartii.

29



KowmyHikarisi, sik mpoiiec oOMiHy iHpopmaitieto (hakramu, 11esiMu, MO IaMH,
CTaTUCTUYHUMHM JTaHUMH TOIIO) MDK JABOMa abo Ouibilie oco0aMu, 3a0€31MeUy€eThCs
KaHAIOM KOMYHIKAIIii 3a IOMOMOT0I0 SIKOTO TIepenacThCcs HMOpMAIlis 1 3BOPOTHUM
3B’SI3KOM, TOOTO TIpOIleCy Tiepemadi MOBITOMJICHHS y 3BOPOTHOMY HaIPsMKY.
BinnoBimHO, OCHOBHOIO METOK KOMYHIKAI[IAHOTO TIpoIlecy, € 3a0e3reyeHHs
po3yMmiHHs 1H(oOpMmaIlii, sika € mpeIMeToM OOMIHY 1 3aJ€KUTh BlI HAsBHOCTI Ta
AKICHOTO (DYHKIIOHYBaHHS CHCTEM, CIyX0 Ta CTPYKTYpHUX HIIpO3IUTB 3
iH(pOopMaIiHO -aHANITHYHOTO 3a0€3NeYCHHS qISIIbHOCTI.

Jlisa peanizaiii KOMYHIKAIIMHOT JIUIBHOCTI MOTPIOHI MarepiaibHO -TEXHIYH1
3aco0M, B KOCTI SIKMX BUCTYIAIOTh KOMYHIKallliiH1 kaHani. KomyHIKaIiiiH1 kaHam —
11e MaTepiajbHa CTOPOHA COIIAIbHOT KOMYHIKaIii. Bunn komyHIKaiii:

iH(popMaIiiiHa KOMyHIKAaIlis;

EKCIIPECHUBHA KOMYHIKAIIis;

MEePEKOHYI0Ya KOMYHIKAITIS;

COIIAJIbHO-PUTYyaJIbHA KOMYHIKAITIS,

MapaTiHTBICTAUYHA KOMYHIKAITIS.

CroroseHHst BUAUISE TaKi TUIM KOMYHIKAITIi:

MDKOCOOOB1 KOMYHIKAIIIi;

KOMYHIKAIli B CHCTEMax 3B’ 3Ky Ta KOMaH/IaX;

KOMYHIKAITi B OpraHi3aIfisax;

CJICKTPOHHI 3aCO0M KOMYHIKAITIH.

Indpopmaniiiny  ckmagoBy  iHGOpMALIfHO-aHATITUYHOTO  3a0€3ME4YCeHHS
CTaHOBHTH 30MpaHHs, 30epiranHs, aHaji3 (OmpalrfoBaHHA) 1 iepenada iHbopMalrii.

CtBopeHHs1 HPOpPMAIIHHO-KOMYHIKAIIMHUX CHUCTEM, sIKi O eQeKTUBHO
npaioBaiv 3 HGOpMAIIHHUMU pecypcaMu, TOBUHHO PO3TJISIAATUCS K CYKYITHICTb
METOMIB 1 3aco0iB peaniBaui omepauid 30upaHHs, peecTpaii, nepenayl,
HaKOMMYCHHSI, TOIIYKYy, OOpOoOKHM 1 3axucTy I1H(popmalii Ha 0a3l 3acTOCyBaHHS
PO3BHHEHOTO IIPOTPAMHOI0 3a0€3TICUCHHSI, BAKOPHUCTAHHS 3aC001B 00YHCITIOBAILHOT
TEXHIKU 1 3B’ 53Ky, CIOCOOIB mepeaadi iHbopMmallii.

[HpopmaniitHe 3a0e3meUeHHsT YIpPaBIIHHSA PO3IAIAETHCS K OpraHizaisi
[UTECTIPSIMOBAHUX MacHUBIB 1H(popMalli ¥ IHGOpMaIifHAX MOTOKIB, SKa BKIIIOYAE
30upanHs, 30epiraHHs, ONpaloBaHHs 1 nepeAaaBaHHs iHbopMaIlli 3 BUKOPUCTAHHSIM
KOMIT FOTEpHUX 1H(MOPMALIMHUX CUCTEM 3 METOI aHAI3Y OJEp’KaHUX PE3YJIbTaTIB
I MATOTOBKM, OOIPYHTYBAHHS 1 NPUMHSATTS YHPaBIIHCHKUX PILIEHb OpTraHaMu
yIpaBIiHHS.

Bunu cydacHux  iHGOpMAaIiHUX  TEXHOJIOTiH, $IKI 3aCTOCOBYIOTHCS
H(}OopMaIlifHO -aHATIITUYHOTO 3a0€3MeYEHHS:

iH(popMaIriiiHa TEXHOJIOTIS OIPaIfOBAHHS JTaHHX;

iH(popMarriiiHa TEXHOJIOTIS KepyBaHHS;

iH(popMalllifHa TEXHOJIOTIS MIITPUMKHU NPUUHATTS PIIICHb;

H(popMalllifHa TEXHOJIOT1s1 €KCIIEPTHUX CUCTEM.

3acTOoCyBaHHA BIIKpUTUX IHGOPMAIIHHUX CHCTEM, pPO3paxOBaHUX Ha
BHUKOPHUCTAHHS BCHOT'O MacHBY iH(MOpMAIlii, TpU3HAYCH] i1 POOOTH IMAPO3ALIIB
AHATITUYHUX CITy’)KO 1 3aCTOCOBYETHCSI B SIKOCTI QHAJITUYHOI CHUCTEMHU MIITPUMKHU
OPUUHATTS pIIEHb 1 MOHITOpUHry. Po0Oota 3 MOHITOpUHTY 1H(OPMAIHHOTO
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CepeloBUINIA TOBUHHA 3AIMCHIOBABCA IIUI0OJ000BO. 3IMCHEHHS MOHITOPUHTY
noTpedye BIIMOBITHOT Mpo(eciiHOl MATOTOBKU s (axiBUIB 3 IHPOpMaLIiiHOI
IBUIBHOCTI, a caMe: 3B S3KIB 13 TPOMAJACHKICTIO, KypHATCTUKU, CTpPaTEriIHUX
KOMYHIKaITIi, MDKHApOIHO1 1H(popMaItii, IHPopMaIiifHOi JISIIBHOCTI.

Y cuctemi MOHITOPUHTY JOINUIBHO 3AIMCHIOBATH AaBTOMATUYHUN aHAI3
nmyOJiKalii 3a TAKUMHU KPUTEPLIMU:

kIacuikaiiisi 3acody mMacoBoi iH(popMarlii;

MIPUHAICKHICTD 10 ME/Tia-XOJINHTB;

reorpadist iHGOpMaIifHOTO pecypcey.

JIj11 HA0YHOTO O(OPMIIEHHS AaHAJITUYHUX 3BITIB BApTO MiAOUpaTH MPOTrpamu 3
MOXJIMBICTIO aBTOMAaTWMYHOI MOOYIOBH JiarpaM B OHJIAWH-PEXUMI B paMKax sK
OKpEeMOi TeMH, TaK 1 0JTHOYACHOTO MMOPIBHIHHS KUTBKOX TEM, 32 YaCOBOIO JIMHAMIKOIO,
TOHAJIBHICTIO, aBTOpaMU MyOJIKallid, TUOOM, Treorpa@HUM MOXOIKEHHSM,
TEMAaTUKOI0, PO3MIPOM, MOBOIO JiKepen. JlaHa (yHKuISI A03BOJIsIE BI3yali3yBaTH
pe3ylbTaTH MOHITOPHHTY B JIEKUIbKOX BHMIpaX, KUIbKICHO Ta SIKICHO TOPIBHSITH
MaCHWBH JIaHUX, BUSIBUTH 3arajibHi TCHCHIII, a TAKOK CTATUCTHYHUX JIaHHX.

[To3a pamkamu c(HOPMOBAHHMX TEM MOIIYKOBOTO 3aMHTY, MPOMOHYETHCS, 00
KOpPUCTYBau4 MaB JIOCTYyH A0 MOIIYKY B MeAlaapXiBl, ¢ 30€piraloTbCs BC1 BUSABJIEHI
CHCTEMOIO MTOBITOMIICHHS 10 OJTHOTO POKY JIaBHOCTI.

OCHOBHHMMHU 3aBJIAHHAMHM MAPO3/ILUTY TIOBUHHI OYTH:

PO3BUTOK CHPOMOKHOCTEN y cepl HDOpMaIIHHO-aHATITUYHIX KOMYHIKAIINA
CTPYKTYPHHUX nizxpo:«;niniB ,Z[CHC VYkpainu;

KOOpAWHAMIS IIbHOCTI CTpYyKTypHEX Minpo3aunB JJCHC Ykpainaw;

B3aEMOJISI 3 BIIMOBITHUMHU CTPYKTYPHUMU nmpos;[maMH HIIUX OpraHiB
Jep>KaBHOT BIaW MIOA0 peam3allii iHpopMaIliiiHO-aHATITHYHUX KOMYHIKAIIiH;

oTpuMaHHs HpopMallil 3 pIBHOMAHITHUX JI>KEpPET;

MATOTOBKA INOJCHHUX JTOBIMOK IOAO BHCBITICHHA AismbHOCTI JJCHC
VYkpainuy;

pO3pO0JIEHHS TPOMO3UIINA MO0 BIOCKOHAIEHHS CUCTEMH MOHITOPUHTY
3ac001B MacoBoi Hpopmarlii cTpykrypHumHu migposaviamu JJCHC Ykpainuy;

BIIPOBA/PKCHHS HOBITHIX TEXHOJOTIH Il TOKpameHHS ePEKTUBHOCTI
MOHITOPUHTY;

aHAJI3 CTaHy Ta MIATOTOBKA MPOIMO3ULINA HI0/10 MEPCIEKTUB 1 IIUISIXIB PO3BUTKY
CTpaTeriyHUX KOMYHIKAITIH;

MpaBO 3BEPTATHCS B YCTAaHOBJICHOMY MOPSIKY O OPTaHIB BUKOHABYOI BIIA/IH,
CTPYKTYpHHX TIIPO3AUIB amapary OTpUMaHHsA 1HdopMalii, HEoOXITHOT st
BUKOHAHHS MOKJIAJICHUX Ha MAPO3UT 3aBaHb;

CTAaTUCTUYHUN aHAIII3 32 4acOM 1 TeMaTukoro HdopMmailli 6a3 JaHuX.

Hamexue mHopMmaIiifHO-aHATITHIHE 3a0€3TCUCHHs] — OCHOBa YCITIIHO1
MoOy/IOBM CHUCTEMM CTPATEriyHUX KOMYHIKAIllM Ta BYACHOTO pearyBaHHs JJiA
YXBaJICHHS PILIEHb Mil 4ac Ha/3BUYAWHUX CUTYaLlIil.

YIOCKOHAMIOBATH  OpraHBBaIilo MeXaHBMY IH(POpPMAIliHO -aHATITHYHOTO
3a0e3MeueHHs KOMYHIKAIN 3 ypaxyBaHHIM MOJKIIMBOCTEH CydacHUX TEXHOJIOTIH.
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YJIK 006 : [658.562+623]

Byaka B.M., crapumii HaykoBuil cHmiBpoOITHUK LleHTpanbHOro HayKoOBO-
JTOCTITHOTO HCTUTYTY 030pPOEHHS Ta BIICHKOBOI TexHiKM 30poitHux Cun Ykpainu,
Jlyk’sinoB I1.O., K.T.H., TPOBITHMHA HAyKOBHH CmBpPOOITHUK IleHTpamsHOTO
HAYKOBO-AOCJITHOTO IHCTUTYTY 030PO€EHHS Ta BIMCHKOBOT TexHIKM 30porHux Cum
YKpainu.

JAEAKI ACIIEKTU CTBOPEHHS TA ®YHKIIIOHYBAHHA B YKPA"iHI
CHUCTEMM YIIPABJIIHHA ) KUTTEBUM IMKJIOM IMPOA YKL
OBOPOHHOI'O ITPU3HAYEHHA

CtBopeHHs B YKpaiHi eeKTUBHOT CHUCTEMH YIPABIIHHA >KUTTEBUM IMKJIOM
(OKLI) mpoaykuii o6oponHoro mnpuszHaueHHs (IIOIl) 3ymoBieHO HEOOXIAHICTIO
HNIITPUMKHA Cy4acHUX Ta BUCOKOTEXHOJIOTTMHHUX 3pa3KiB 030pO€HHSA Ta BIACHKOBOI
texHiku (OBT) y mocrTiiiHiii 60HOBIM TOTOBHOCTI 1 mepeadadae 3aCTOCYBaHHS CHI 1
3ac00IB BIATOBIIHKUX IMIIPO3IUTIB CEKTOPY Oe3meku 1 000poHN YKpaiHu ISl ydacTiy
111 poOOTL

Y nockoHajeHa CUCTEMHO-KOHIIENTyajlbHa MOJIEITb IILOTO YIPABIIHHS TOBUHHA
ONITUMANIBHO IHTErPYyBaTH B CO01 00’ €KTH 1 Cy0’ €KTH CHCTEMH yIPABIIHHS.

[ls moxens m03BOJIUTH po3poOuth MexanidM ympaemiHHa KL 3paska
030pO€EHHS 3 ypaxyBaHHIM PEaTbHOTO CTaHy CaMOTO 00’ €KTa JTOCIIIKEHHS.

VYnpasmuas XKL MOBHHHO 3IIMCHIOBATHCS LMKIIMHO Ha OCHOBI 3BOPOTHHUX
3B’ sI3KIB, yTBOPECHHX 3a PaxXyHOK 300py iH(popmarii 1 OIiHKKA 3HAYEHHS KOHTPOJIbHUX
napameTpiB.

Crangaptaa moaens K1, mo onucana HallloHaNbHUMU cTaHgapTamMu CuctemMu
KEepyBaHHS XUTTEBUM ITMKIOM 030poeHHs Ta BilickkoBoi TexHiku (CKIKI] OBT),
CKJIATAEThCs 3 T ATH eTamiB. KpiM Toro, ¢popMyBaHHS TaKTUKO -TEXHITHUX BUMOT 0
030poenHsi Ta BiiicbkoBoi TexHiku (OBT) nns minnpueMcTB  00OPOHHOI
MPOMHCIIOBOCTI PETyMOI0ThCA KOMIUIEKCHOI0 CUCTEMOIO 3arajbHUX TEXHIYHUX
BuMoT 70 BiiicbkoBOi TexHiku (KC3TB BT), a npouenypu Ta METOaM KOHTPOJIIO
STKOCT1 000OPOHHOI MPOIYKIIii BCTaHOBJICHI B KOMIUTEKCHI CUCTEMI KOHTPOJIIO SKOCTI
BilickkoBO1 TexHiku (KCKS BT).

3aranoM, MOPSAIOK BUKOHAHHS POOIT HAa PIBHMX €Tamax >XUTTEBOTO IUKITY
000POHHOI PO IYKIIii BU3HAYAETHCS OUThIl HEK 200 HOpMAaTUBHUMU JOKYMEHTaMU Ta
CTaHJapTaMHu.

Cramii mnpe-xKOHUENIl, MIATPUMKA B EKCIUTyaTallii Ta BWJIyYEHHA 3
eKCIUTyaTall MPEeACTaBISIIOTh HaWOUIBIIMKA IHTEPEC y MOJEN >KUTTEBOTO LIUKITY
030poens B HATO.

VY Toi1 Ke "ac ICHYIOTh TIeBHI HEAOIKA ChOTOAEHHS Y 1Tl cdepil, 30Kpema:

- HEJOCKOHAIICTh HOPMATUBHOTO, METOJUYHOrO W iH(OPMALITHOTO
3abe3neuenns KL npoaykiii o6oponnoro npusHadeHus (I10TI);

- BIACYTHICTh TOBHOi M aKkTyalibHOI (HOCTOBIpHOi) iH(OpMali Tpo cTaH
00’€exkTa AOCHDKEHHS (BIIOMOCTI mpo dakTudHi mokasHukw HagiiHocTl [TOII,
pecypcu, 1o BuTpadeHi Ha BignmoBigHi ctaaii JXI[ (MoHITOpMHT BapTICHUX

MMOKa3HUKIB) TOIIIO;
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- BUICYTHICTb  €(DEKTHBHOTO  MEXaHBMY  3alydeHHS  MiAIPUEMCTB
MIPOMUCJIOBOCTI /10 BUKOHAHHS pOOIT 13 CEpBICHOr0 OOCIyr OBYBaHHSI Ta PEMOHTY
BHUPOOIB.

Sk pe3ynbTaT, 3a3Ha4eH1 HEIOJIKM HETaTUBHO BIUIMBAIOTh Ha HamidHICTH [TOT1
M1 yac iX eKCIuTyaTallil 3a npu3HadeHHsaM. [Ipu npoMy crioctepiraerbest 30 UTbIIEHHS
TpuBanocTi pobir Ha pBHuX eranax JKL[, 3pocTaHHs BUTpaT Ha CTBOPEHHS Ta
ninTpuMKy 3pazkiB OBT, a Takok 3HWKEHHS epeKTUBHOCTI TX 3aCTOCYBaHHS.

OnHMM 13 1€BHX IHCTPYMEHTIB JIJIS TUTAHYBAHHS YIPABJIIHHSA BUTpATaMH Ta iX
onTUMBAIl M Yac cympoBo ykeHHs ctaaid JKII, a Takok BHUKOHaHHS TPOLEAYP
00OpOHHHUX 3aKYIIBENb € OI[IHKAa BAPTOCTI JKUTTEBOr0 LUKy 3pa3kiB OBT.

Ines ouinku BapTocTi XKII 3’ aBunacst B 1965 poiti, ko [HCTUTYT ynipaBiiHHS
norictukoro CIIA Bmepmie BukopuctaB TepMiH “Lifecyclecosting”. MiHicTepcTBO
oboponn CIHJA BuxopuctoByBasio Bu3HaueHHs BapTocTi KI[ mpu 3akymiBisix
BIICBKOBOTO YCTaTKyBaHHsA. 3a pe3yJbTaTaMU BIANOBIIHUX JOCIIIKEHb OYJ0
BCTAHOBJICHO, 1110 BapTICTh MpuabaHHs (acquisitioncost), e TUIbKA Majia 4acTHHA
3aragbHOI BapTOCTI CUCTEMHU 030POEHHS, Y TOM Uac sIK omnepailiiHi (eKCIuTyaTalliifHi)
BUJIaTKW ¥ BUJATKU Ha MIATPUMKY BUPOOY CTaHOBIATH O0Jm3bKo 75 % BaprTocTi XK1,

[Ilo0 BITYU3HAHOTO JOCBITY MO 3a3HAYEHOMY MUTAHHIO, CJiJ 3a3HAYUTH, 110
BIATIOBIHA HOpMaTHBHA 0a3a 3HaXOUTHCS HAa aKTUBHOMY eTarll i1 po3po0JcHHS, a B
OCHOBY TIPO€EKTIB JOKYMEHTIB, III0 PO3POOJSIOTHCS, MOKIAIAIOTHCS BIAMOBITHI
MOJIOKEHHSI HOpMaTUBHO1 oKyMeHTaui kpaiH HATO.

Jlist mpuiHATTS OOIPYHTOBAHMX pIllIeHh HEOOXITHA HASBHICTh CHELIATbHUX
METOJIB, IHCTPYMEHTIB 1 TEXHIK, IO JJO3BOJITIOTh HA OCHOBI1 HASBHUX JTAHUX, OIIHUTH
BapTICTh YChOTO JKUTTEBOTO LIMKITY BUPOOIB, HOTO OKPEMUX €TaMiB, CYKyITHY BapTICTh
BOJIOJIIHHSI BUPOOOM, a TAKOK MPOBECTH aHAII3 OTPUMAHUX PE3YJIbTaTIB y PI3HUM yac
1 B pBHUX po3pi3ax. 3apa3 y CBITI iCHye OUIblIe AeCsTKA PI3HUX METO/IB 1 MOENeH,
BUKOPHUCTAHHS SKHUX 3AJICKUTH Bill HAIBHOCTI BUXITHUX JTAHKUX, IIUICH JOCTIKEHHS i
BIIBE/ICHOTO HA BUKOHAHHS J1aHOT poOOTH Yacy.

[InanyBaHHS yOpaBIiHHS BUTpaTaMM — 1€ MPOIEC BHU3HAUEHHS TOJITHUKH,
IpoUenyp Ta JOKYMEHTAIlll JJisl IJIaHyBaHHS, YIPaBIHHS, PO3MOAUTY Ta KOHTPOJIIO
BUTpaT MpoekTy. OCHOBHMM pe3yJbTaTOM LbOIO NPOLECYy € 3a0e3NedeHHs
KEpIBHUIITBOM BUTpPATaMH yIPOJOBK YChOTO MPOEKTY. BXITHUMU TaHUMU MIPOIIECY
€ IUIaH YIPaBIIHHA MPOEKTOM, TMACHOPT TPOEKTY, (PaKTOpU CepeAoBHUIIA
HIANPUEMCTBA (OpraHi3aliiiHa KyJbTypa, MOJITHKA YIPAaBIIHHSA, CTWIb OpraHizaiil
po0OTH, TOMITHYHA CUTYyaIllsd, KIMaTH9HI YMOBH, YMOBH PHUHKY TOIIO), aKTHBH
OpraHBaIlifHOro Tpolecy (IUIaHu, MOJITUKH, TPOIeypH, KEPIBHUIITBA, HACTAHOBU
TOIIIO).

3apa3 y CBITI iCHY€e OUIbIIE ecsITKa PIBHUX METOAIB 1 Mozeneil. Hanpukmaz, y
HATO nns omiaky BaptocTi XKL pekoMeH0BaH1 111 BUKOPHUCTAHHS THXCHEPHHUM,
napaMeTpudHUil MeTonu Ta Meroj aHaiorii. OCHOBHA KOHIICTIIS YIPaBIIiHHS
KUTTEBUM LUKIOM B kpaiHax HATO nonsirae y BUOOp1 TUIIOBUX MPOIIECIB HA KOKHIM
tunoBiid ctanii XK1 3pa3ka, 3a paxyHOK 4Or0 CTBOPIOETHCS CBIM YHIKAILHUN HAOIP
NPOILIECIB Ta MOJEIIIOETHCS YBECH JKUTTEBUM LIUKII Oy/1b-KOi CUCTEMH.

V¥ xpainax HATO ctBopeno Cuctemy LCM — ne cuctema HOpMaTHUBHUX

nokymentisB HATO 3 ynpasninaa XKII 030poenb abo 1€ opraHizaiiifHoO -TeXHIYHA
33



cuctemMa 3 00’ €KTaMu YIpPaBJIiHHA, CyO’ €KTaMM YIPaBIIHHS, HEOPACTPYKTYpOIO 3
VHIK&IbHUMH  HQOpMalliHUMU ~ CUCTEMaMH Ta CHEUIATbHUM  IPOTrpaMHUM
3a0e3neyeHHsaM, cydyacHUMH TexHoJsoriiMu yrpasmiHHaa XKL OBT Toro.

Y MiHicTepcTBl 000poHN YKpaiHM Ha BHUKOHAHHS BHMOT 3aKOHYy YKpaiHu
“IIpo 060pOHHI3aKYIIBIT” PO3P00IEHO METOINKY pO3PaxXyHKY BapTOCTI KUTTEBOTO
UKy 3pa3KiB 030pO€HHS, BIMCHKOBOI Ta CIEINaIbHOT TEXHIKH, IO 3aTBEPJI’KEHA
Haka3zoM MiHicTepcTBa 060ponu Ykpainu Ne 106/am Bin 12.06.2024.

Meronnka Oynae 3acTOCOBYBAaTHCS JICp)KaBHUMH 3aMOBHHKaMU y cdepi
obopoHM TIpu TpoBeneHHI po3paxyHkiB BaproctTi KL 3paskie OBT s
BUKOPHMCTAaHHA 1X TPU BUKOHAaHHI MpOLEAYp OOOPOHHMX 3aKyMiBElIb MICII
OpUMHUHEHHS 00 CKaCyBaHHS MPAaBOBOI'O PEXUMY BOEHHOT'O CTaHY.

Kputepii Ta MeToAWKa OIIHIOBAHHS BCTAHOBIIIOIOTHCS  J€P>KaBHUM
3aMOBHUKOM Ui KOXKHOro BUMNaAKy 3akynieii OBT BiaNoBITIHO 10 MyHKTY S
KpuTtepiiB Ta METOJMKHU OIIHIOBaHHS HAWOUIbII €KOHOMIYHO BUTIIHOI MPOTO3UILii
y4yacHUKa 3aKymiBil TOBapiB, poOIT 1 MOCIyr OOOPOHHOTO NPU3HAUEHHS, IO
3AIMCHIOETHCST BIAMOBITHO A0 BUMOT 3akoHy Ykpainu “IIpo oOGopoHHI 3aKymiBii’,
3arBepkeHnX noctanoBoro Kabinery Minictpis Ykpainu Bin 03 6epe3ns 2021 poxy
Ne 363.

Hes3Bakaroun Ha miaBUINEHHS HTepecy B YKpaiHi 10 nutaHHs kepyBaHHs K1
Tta Oe3nocepenubo no ominku BapTocTi JKI[ BUpoO6iB OBT, a Tako BXWUBaHHS
MEBHUX 3aXOJIB 111010 PO3BUTKY JAaHOTO HAMPSIMKY, ICHYE Psi TPOOIIEM.

OcHOBHOIO mTpoOieMor0 B VYKpaiHi y WA cdepl € HEIOCKOHAIICTD
HOPMAaTHUBHOTO, METOIMYHOTO ¥ HDopmamiiinoro 3ade3meuenns XKL TTOI1.

Excneptu Bim3HauarOTh TOW (akT, MO HA CHOTOJHINIHIA JCHb ICHYIOU1
npuHnunu miHoytBopeHHss Ha [IOIl He m03BOMNSAIOTH 3pOOMTH TMOBHOIIHHUIA
po3paxyHok BaptocTi KI[ migx wac ykimagaHHS KOHTPakTy, OCKUIBKHM BiACYTHI
HEOOXITHI IHCTPYMEHTH MPOTHO3yBaHHA. [Ipu mpomy HasiBHa HOpMmaTrhBHaA 0a3a B
obnacti kepyBaHHs KL OBT icHye TUIbKM y BUIJISIAI CYKYITHOCTI HOPMAaTHBHO -
TEXHIYHUX JOKYMEHTIB, OCHOBOIO SIKUX € 3araJbHOTEXHIUHI CHUCTEMHU CTaHJIAPTIB
(ECK, €CTH, €CTIII 1 11.). CTpyKTypa IMX CUCTEM CTaHJAPTIB CKJajacs KUIbKa
TECATHIIITh Ha3aJ, Ha CHhOTOJHI MEPEBAXHO BTpaTWia aKTYaIbHICTh 1 MOTpeOye
neperisiy Ta MPUBEIACHHS 1X HOPM 1 TI0JIOKEHB JIO BUMOT ChOTOJICHHSI.

VY 3B’s3Ky 13 IMM y paMKax 3axojiB 1010 pedopMyBaHHSI HOPMATUBHOI 0a3u
BEAyTbCs POOOTH 3 pO3pPOOKM HAIIOHAIBHUX CTaHIAPTIB, METOJUYHUX
peKOMeHaMii, MOCIOHMWKIB, KEPIBHUIITB TOIIO, SKI CTOCYIOTBCS O€3MOCEepEIHbO
nporeayp 1 npoiueciB kepyBanusa BapTicTio JKI[ OBT, ane taka po6oTa 3HaXOIUTHCS
Ha MOYaTKOBOMY €Tarli.

TakuM YMHOM MH OYIKYEMO Y JTOBTOCTPOKOBIM MEPCIEKTUBI CTBOPEHHS
HarioHambHUX cucteM LCM, BopoBamxkenHs CALS-TexHosoriii Ta 3a0e3medcHHS
CYMICHOCTI HamloHabHUX cucteM LCM 3 BIIMOBITHMMHM CUCTEMaMHM B KpaiHax
HATO, mo cnopuatuMe MIIBUILIEHHIO SKOCTI Ta MIATPUMIIL CYYacHHX 1
BHUCOKOTEXHOJIOTTYHHX 3Pa3KiB 030POEHHS Y MOCTIHHIN 00HOBI TOTOBHOCTL
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YK 355.6
BbypuenkoB /I.I. aq’toHKT NOKTOpaHTypu Ta aja’ toHKTypH, HamioHanbHa akagemis
HamionansHoi reapaii Ykpainu, maiiop

KOHIEIITYAJIBHI IIAXOAN 10 BUSBHAYEHHSA TA PO3YMIHHA
KJIIOYOBUX ITOHATDH "CIHIPOMOXHOCTI", "MOXKJIUBOCTI" TA
"3SAATHOCTI" CHJI OBOPOHU

Y cywyacHux ymoBax 3a0e3NeueHHs HaIllOHAIbHOI Oe3MeKku, 30Kpema
OOOpOHO3JAaTHOCTI JI€p)KaBU, BAXKIMBE 3HAUECHHA MAa€ UITKE PO3YMIHHA Ta
BH3HAYCHHS KIIOYOBHX IIOHATH, TAaKMX SK ''CIPOMOXKHICTH", "MOXIMBICTR" Ta
"3gatHICTR" cwi1 oOopoHu. [li TepMiHM BUKOPUCTOBYIOTHCS B OOOPOHHOMY
IUIaHyBaHHI Ta CTPaTEriMHOMY YIPaBIiHHI, MPOTE€ YacTO iX 3MICT € HEYITKO
BU3HAUEHUM a00 BUKOPUCTOBYIOTHCS CHHOHIMIYHO, II0 MO’K€ MPU3BOJUTU 10
HETOYHOCTEH y (GOpMYIIOBaHHI 3aB/IaHb Ta OIIHII pecypciB. YHI(IKAIlS X MOHS Th
€ HEOOXITHO IS BIOCKOHAJICHHS METOJOJOTIMHUX OCHOB CTPATEriuHOTO
IUIAHYBaHHS PO3BUTKY OOOPOHHUX CIPOMOYKHOCTEH. PO3risin KoHIenTyalbHUX
MIXOIB /10 PO3YMIHHSI TEPMIHIB "CIIPOMOXKHICTB", "MOXKIMBICTH " Ta "3/1aTHICTh" CUIT
000pOHH, iX MOPIBHIHHS Ta IHTETPAITis.

Tepmin "cnpomoxHicTs" (aHri. capability) HalgacTillie BUKOPUCTOBYETHCS
U1 TIO3HAYEHHS 3/1aTHOCTI CUJI 00OPOHU BUKOHYBATH BU3HAYEHI 3aBJaHHS B paMKax
NEBHUX YMOB Ta HasiBHUX pecypciB. Lle OararorpanHe MOHSATTS, SAKE OXOIUIIOE HE
JMIIe TOTOYHHK CTaH OOWOBHX OJMHHIL a00 BINCHKOBHUX CTPYKTYp, ajle W
MOXJIMBICTh TXHBOTO BJIOCKOHAJICHHS, PO3BUTKY Ta aJiarnTailii 10 3MIHHUX YMOB.

CnpoMOKHICTh BKIIIOUAE B cede:

— Pecypcu — moachbki, TEXHIYHI Ta MaTepiaibHi;

— CTpyKTypH yIpaBJIiHHS — 34aTHICTh 10 KOMaHYBaHHS Ta KOOPAWHAIII JIi;

— Iadpactpykrypy — 00'ekTH, HEOOXITHI s 3a0€3MeUeHHs] AITBHOCTI CHUII
000poHHU.

CrnpOMOXKHICTh € TUHAMIYHUM TOKa3HUKOM, 10 3MIHIOETHCS y BUINOBLIb Ha
30BHIIIHI BUKIWKH, TaKi SK TEXHOJOTITMHHHA Tporpec abdo 3MIHM B OOOPOHHIHA
noKkTpuHL. KpiM TOTO, CHpPOMOXKHICTP MOHA OIIHIOBAaTH SK Ha PIBHI OKpEMHX
00MOBUX OJIMHUIIb, TAK 1 HA PIBHI 30pOMHUX CU Yy LIUIOMY.

"MoxuBicTh" (aHrI. opportunity) € OUIbII aOCTPaKTHUM TEPMIHOM 1
MOB'sI3aHa 3 TOTEHIIMHUMH YMOBaMH, 3a SKUX CHJIA OOOPOHU MOXYTh JTOCSTTH
MEeBHUX IUJIe a00 BUKOHATH 3aBaaHHA. lle MOHATTS akleHTye yBary Ha 30BHIIIHIX
YUHHUKAX, TaKuX SK yMOBU OOMOBUX Mdiif, MDKHaApOJHA CUTYyallis, €KOHOMIYHI
pecypcu abo iHPpacTpykTypHI OOMEKEeHHA. MOXKIMBOCTI, Ha BIIMIHY BiA
CIIPOMOKHOCTEH, HE 3aBXIW peali30BaHl, a ICHYIOTh SK TIOTCHIIHHI OTIIIii.
Hanpuknaa, MOXIMBICTh 3JIMCHUTH CTpaTEriyHy OIEpAIl0 MOXE 3aJIeKaTh Bij
MOJIITUYHOT MIATPUMKH, TEXHIYHOTO 3a0€3MeUeHHs a00 TIOTOJITHUX YMOB.

TakuM YWHOM, CHOPOMOJKHICTP MOXHA PO3MJBAATA  SK  peaizallito
MOYKJIMBOCTEH 3a HAsSBHOCTI BIATOBITHUX PECYpPCIB 1 yMOB. SIKIIIO MOKJIMBICTH €
MOTEHITIAJIOM, TO CIIPOMOKHICTh — 11€ 3JaTHICTh I1€H MOTEHINIAT BTUIMTH Y KUTTSL.

"3patHicTh" (aHri. ability) — 1e HalOULIbII KOHKPETHE MOHSATTS 3 TPhOX 1
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O3Hayva€ HAUBIAYyaTbHI 800 KOJEKTUBHI SAKOCTI, 110 J03BOJISIOTh BUKOHYBATH TIEBHI
3aBAaHHs. Y KOHTEKCTI CUJI OOOPOHH, 3/1aTHICTh MO HA TPAKTYBATH SIK HABUUKHU a00
kBawmiikarlii BIICHKOBOCTY)KOOBIIIB, ©()EKTUBHICTh TEXHIYHOTO OOJQJHAHHA Ta
pIBEHb TIATOTOBKM 10 BHKOHAHHS KOHKPETHMX omepamid. Ha BigMiHYy Binx
MOXJIMBOCTEW, 3J4aTHOCTI € BOYJOBAaHUMHU XapaKTEPUCTHKAMHU CUJI OOOpOHH, fKI
MOCTIHHO BUKOPHCTOBYIOTHCSI Y BUKOHAHHI 3aBAaHb. Hampukman, 3matHICTE A0
TOYHOTO ypaKEHHS IJIel a00 BMIHHS IIBUIKO pearyBaTH Ha 3arPO3H € KOHKPETHUMHU
pucamu, 1o GOPMYIOTh OCHOBHU CIIPOMOXKHOCTEH.

3naTHICTh € OyniBeNbHUM OJIOKOM [IJI1 CIIPOMOJKHOCTI, OCKUIbKM BOHA
BU3HAUa€, HACKUIbKM YCHINIHO CWIM OOOpPOHM MOXYThb BHUKOHATH IIOCTaBJIEHI
3aBJaHHsA. BakMBO 3a3HAYUTH, 110 3J1aTHICTh — 1€ HE TUIBKH TEXHOJIOTIi abo 30pos,
ajie ¥ MmoIChKui (HakTop: MATOTOBKA, JOCBII Ta HABUYKH OCOOOBOTO CKIIAAY.

Jis  epeKTUBHOrO CTpATeriyHOrO IUIAHYBAHHA Ta YIPABIIHHSA CUJIaMU
00OpOHM HEOOXITHO HE JIMIIE YITKO PO3PIBHATH MOHATTS "CIPOMOKHICTB",
"MOXJMBICT" Ta "3maTHICTH", aje W IHTErpyBaTH iX y €IMHY CUCTeMy. Y Takii
CHCTEMI 3/IaTHOCTI OKPEMHX BIMCHKOBUX MAPO3JLUIB (HOPMYIOTH CIIPOMOKHOCTI Ha
OTNIEpAaTUBHOMY PpIBHI, $IKI B CBOIO 4YEpPry € BTUICHHSM MOXJIMBOCTEH Ha
CTpaTeriyHOMY pIBHL

Taka iHTErparis 103BOJIIE:

— VYHipiKyBaTH MIAXOAW M0 OINHKH €GEKTUBHOCTI: OIIHIOBATH HE TUIBKH
HasBHICTh pECypCiB, ajl€ ¥ 3JaTHICTb 1X BHUKOPUCTAHHS JJII JIOCSTHEHHS
CTpaTeriyHuX IUieH;

— [okpammuTy mIaHyBaHHS: Kpalle MpOTHO3YBAaTH MOKIIMBI CIIEHapil PO3BUTKY
o1 Ta ePEeKTUBHIIIE PO3TOAUISITH PECYPCH;

— 3a0e3neunTy THYUYKICTh YINPAaBIIHHSA: BUaCHO pearyBaTh Ha 3MIHA YMOB 1
OTEpaTUBHO A/1ANTyBATH CIIPOMOXHOCTI 10 HOBUX BHKIIUKIB.

UYitke pO3yMIHHS KIIOYOBHUX TOHATH '"CHPOMOXKHICTE", "MOXIHMBICTH" Ta
"37aTHICTE" € HEOOXITHOI YMOBOIO JIJIS YCIIIIHOTO OOOPOHHOTO TUIAHYBaHHS Ta
VIOpPaBIHHSA PO3BUTKOM CUJI 000poHH. CHpPOMOXKHICTh 3aJ€KUTh Bijl MOETHAHHS
HasiIBHUX MO>KJIMBOCTEH 1 KOHKPETHUX 3JaTHOCTEN, K1 (POPMYIOTh HOTEHLIAT CHJT AJIs
BUKOHAHHS 3aBJaHb. YHI(IKamis IUX MOHATH Ta iX IHTErpamisi B €IHHY CUCTEMY
JI03BOJIUTh 3HAYHO BIOCKOHAIUTH METOJMOJIOTIUHI IMAXOAU A0 CTPaTeridHOTO
TUIAaHYBaHHS Ta PO3BUTKY CIIPOMO>KHOCTEN CHJI 000pOHH YKpaiHu.

YJIK 355.45:355.422:355.588:519.816
Bbyry3oB B.FO. an’toHKT AokTOopaHTypu Ta aja roHKTypu HarioHanbHOI akagemii
HarionansHoi reapaii Ykpainu, maiiop

OBIPYHTYBAHHS HEOBXITHOCTIBU3HAYEHHS TA ®OPMYBAHHSA
CYKYIHOCTI HOKA3HHUKIB I KPUTEPIIB OIIIHIOBAHHS
E®EKTUBHOCTI 3ACTOCYBAHHS BATAJIbMOHHUX TAKTUYHHX
I'PYII HAHIOHAJIBHOI I'BAPIII YKPAIHU J1JIS1 YUYACTI Y
CTABUIIBAIIMHUX JIISIX

3abe3neueHHs] 1 MiATPUMaHHS CTAOUIbHOCTI Ta O€3MeKH Yy MICIIBOEHHUM
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MepioJl € TPIOPUTETHUM 3aBJAHHIM JILJILHOCTI CKJIQIOBUX CEKTOpPY O€3IeKH 1
000poHN YKpaiHu y c@epi HAlOHATHHOT O€3IIEKH Ha 3BUIbHEHUX 3-11il POCICHKOT
okymani Teputopisix. Moro peanizaris B TENepilHiA 4ac 3IMCHIOETHCS IIITXOM
BHKOHAHHS KOMIUIEKCY 3aXOIB cTabimiamiiaux aiid. [Ipu npomy mms 3ade3mnedeHHs
cTabut3ani 00CTaHOBKM B KPU30BOMY paiOH1 JAeprKaBHU, SIK MPaBUIIO, CTBOPIOETHCS
MDKBIJOMYE YIpYIOBaHHS BIMCHK (CWJ) y BIANOBIOHIM OmepaTHBHIA MOOYIOBI Ta
CUCTEMax, B OCHOBI KOTO JOLUTbHO Hacammepea Matu ¢opmyBanHs HarioHanbHOT
reapai Ykpainu (HI'Y).

3Bakarour Ha 0Oarato(yHKIIOHAJIBHICT, 3aBJlaHb CTAOUIBAIlAHUX M,
JOCATHEHHS METU JIJIbHOCTI BIMCBK y 3a3HAUEHOMY HaIpsiMi BIIOyBaeTbCs 3a
pPaxXyHOK 3allydeHHS OKpeMHUX OOHOBUX CTPYKTYPHUX OJUHUIL OaTaabHOHHOTO
ckiany Opuraau (MoJIKy), TOCUJICHUX MPUIAHUMU (MATPUMYIOYUMU) MIAPO3IUIaMHU.
3Be/IeH] B €IMHY CHUCTEMY, BIIMOBIIHUM YMHOM PO3TOPHYTI B MEXaX BU3HAYEHOTO
paiioHy (CeKTopy) BIINOBIIANBHOCTI i 00’ €1HAHI €IMHUM YIIPaABIIHHAM, HEpeiueHi
€JIEMEHTH BIMCHKOBOi CTPYKTypHU YTBOPIOIOTH aBTOHOMHE THMYacoBE BICHKOBE
dbopMyBaHHS 3MIHHOTO CKJany — OatanbionHy Taktuuny rpymy (BTI'p), sixa 3naTtHa
BUKOHAaTH KOMIUIGKC PIBHOMAHITHUX 3ax0JiB  sK  BIMCBKOBOrO, TaK 1
IIPaBOOXOPOHHOTO XapakTepy, B Mexkax cTaOum3anii 0OCTaHOBKU Ha 3BUIbHEHIN BI
BOpOTa TEPUTOPIi.

BoaHouac, g anekBaTHOI OINIHKA BUKOHAHHS TIOCTABJICHUX 3aBIaHb
cTabuIBaUifHUX A1, BaXJIMBO MaTH KOHKPETHUH HaOIp  IHCTPYMEHTIB,
NpPECTaBICHUI CYKYMHICTIO TMOKA3HUKIB 1 KPUTEPiiB OIIHIOBaHHS €()EeKTUBHOCTI
(ILKOE) 3actocyBannss BTI'p HI'Y gns ywacti y crtabumzamiiHux aisix. Boxwm
SIBJISIFOTHC S KITFOYOBUM 3aCO00M YITPaBJIHHS Ta KOHTPOJIIO, 0 TI03BOJISIE 00’ EKTUBHO
OI[IHUTH HACKUIbKM YCIHIIUHUMHU Oynu Jii BIACHK, JOMOMAara€ 3pO3yMITH YU
JTOCATHYTO BU3HAUEHUX IUICH Ta BUSABUTH CJaOKi MICI B XOJi iX 3aCTOCYBaHHS.
Pesynbraty ananizy y pasi HeoOXiqHOCTI 3a0€e31edaTh KOPUT'yBaHHS MPUHHATOTO ab0
OPUNHATTS HOBOTO OUIbIN €hEKTUBHOTO PIICHHS JJIs1 MAaHOYTHIX JIiH, 1110 JO3BOJIUTH
KOMaHaupaM (HayalbHUKaM ) IPUBECTU CTaH BUKOHAHHS 3aBJiaHb Y BIANIOBIAHICTH J0
3aIuIaHOBAHUX (BU3HAUYEHMX) IUIeH cTa0uIBali 00CTaHOBKHU.

Bu3HaueHHss TIpaBWILHOTO KpPHUTEPIFO C€PEKTUBHOCTI € KIFOYOBHM 1
HABAXJIMBIIIUM €TarioM JOCJIIKEHHS CHCTeMH Oyab-skoro Ttuiy. I[IpuiiHsATOo
BBAXKAaTW, 10 HABiTh HE ONTUMAIbHE PIillIEHHS, SKIIO BOHO I'PYHTYETHCS HA BIPHO
00paHOMYy KPUTEPIIO, MICTUTh MEHII PU3UKU JJI1 JOCATHEHHS METH 3aCTOCYBaHHS
BIICHKOBOT1 OpraHBaIllfHOI OJWHUIN Ta YCIIIIHOTO BUKOHAHHS TOCTABJICHUX 1M
3aBAaHb y TMOPIBHSIHHI 13 ONTUMAJIbHUM pIIIEHHSM, B OCHOBY SIKOTO TOKJIAJCHO
HEBIPHO 00paHuil KpuTepiu.

Tepmin «kpurtepiii epeKTUBHOCTD PO3TIAIAETHCS aBTOPOM K 0a30Ba yMOBa
(BuMoOra), Ha TIICTaBl SKOi BU3HAYAETHCSA TMMOKA3HUK e(eKTUBHOCTL Kpurepii
BUpaXaeTbcsl y (opmi TBEPIKEHHS WIOJ0 SIKICHOT YM KUIbKICHOI BEJTUYUHU
MOKAa3HUKA, SKE BHU3HAuae OaxkaHl BJACTUBOCTI a00 CTYIMiHb JOCSTHEHHS
3aIJITaHOBaHMX (BU3HAa4YeHMX) Hutel (pyHKIIOHYBaHHS cucTeMH. [l «mokasHUKOM
e(EKTUBHOCTD PO3YMIETHCS KUTbKICHA a00 SIKICHA XapaKTePHUCTHKA, SKa BimoOpaxkae
CTYMIHb BIIMOBIIHOCTI (PaKTUUHUX PE3yJIbTATIB HEOOXITHUM 3HAYEHHSIM 32 00paHuM
KpUTEPIEM.
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EdextuBHICTE MOXeE BiqoOpakaTu He Jmmie OaxaHWil (3arsIlaHOBAHUMN)
KIHIIEBUI pe3ynbTar abo oaHe 13 3aBjanb 3actocyBaHHs BTT'p HI'Y min wac yuacTtiy
cTabUTBalIfHUX MdiIX, ajle W HeraTuBHMM MOOMHMIA e]eKT, 30KpemMa BTpaTu
0COOOBOTO CKJIQAy, HAaceJICHHS Ta MaTeplalbHUX PECypCiB, a TaKOX PyHHYBaHHS
BaXUJIMBHUX 00’ €KTIB HPpacTpykTypu. Tomy BapTO Hamaratucsi He TUIbKU JOCSTTU
MaKCHUMAILHOTO PE3Yy/bTaTy, a i MparHyTu 3BE€CTU BTPATU JJO MIHIMyMY.

[IpomoBKyt0urd NOCIUKEHHS OOpaHOro HampsiMy, TMEpIl 3a BCe MOTPIOHO
okpecyiut BuMoru 7o ITIKOE, siki nonsiraTuMyTh B HAaCTYITHOMY: €IEMEHTH CUCTEMHU
olliHIOBaHHsS BHKOHaHHA 3aBaaHb BTI'p HI'Y moBunHi OyTH TICHO MOB’si3aHi 3 iX
3MICTOM 1 XapaKTepOM, YITKUMHU Ta 3pO3yMUIMMH, 30a7aHCOBAaHUMH, MPOCTUMHU Y
PO3paxyHKy Ta 3pyYHUMHU JJIi BUKOPHUCTAHHS, BPaxOBYBaTH MOTOYHI yMOBH 1 OyTH
3IaTHAMU aJanTyBaTUCs N0 3MiHM (akTOpiB, SIKI BIUIMBAIOTh HA pe3yJbTaT Ta
e(EeKTUBHICTh 3aCTOCYBaHHS TUMYACOBUX BIACHKOBUX ()OPMYBAHb.

Cykynuicte ILKOE 3actocyBannss bTIp HI'Y mim yac BeaeHHs
cTabimi3aniiHuX Miii ci1in GopMyBaTH 3 ypaxyBaHHSIM IMEPENUCHUX paHillie BUMOT Ta
npenctasutu ii y Burisaai [IKOE:

BUKOHAHHSI 3aBJIaHb MO0 130JIAIi KPU30BOTO palioHY;

BUKOHAHHS 3aB/iaHb 110,10 00opoThou 3 JIPC npotuBHuKa Ta H3D;

BUKOHAHHS 3aBJaHb I0J0 TOCWIECHHS OXOPOHHM (MPUKPUTTS) IUITHKU
JEpIKaBHOTO KOPJOHY;

3a0€3MeueHHs OXOPOHU (00OPOHU) BAXKIMBUX 00’ €EKTIB 1 KOMYHIKAITIH;

BUKOHAHHA CIIy’)KOOBO-00OMOBHX 3aBJaHb 3 OXOPOHU IPOMAICHKOI O€3IeKH 1
MOPSIKY Y BU3HAYEHOMY PaioH1 BIIITOBINAIbHOCTI,

3AIMCHEHHS PEKUMHO-00MEKYyBaTbHUX JTIH.

3a CBOE€IO CYTHICTIO Ta 3MICTOM CTaOUT3aIliss 0OCTAHOBKU SIBJSIETHCS CKIIATHUM
1 OaraTorpaHHUM 3aBJaHHSIM Ta MO€IHYE B co01 oJHOYacHe ab0 TMOCIIIOBHE
BHKOHAHHS 3aX0JIB CTAOUTBAIIMHUX JI PI3HOI CIpsIMOBAHOCTIL. TOMY OIIHIOBaHHS
edextuBHOCTI 3actocyBanHs bBTI'p HI'Y nams ydgacti y crabimiBamidiHux isx
BBAXKAETHCS 3a HEOOXINHE 3AIMCHIOBATH 3 YpaxyBaHHSIM BHUKOHAHHS TOJIOBHOTO
3aBJaHHs, 110 MOJisirae B 3a0€3INEYEHHI 1 MATPUMAHHI CTA0UTLHOCTI Ta O€3NEKH Y
KpPH30BOMY paiiOHI, a TAKOX YaCTKOBHX 3aBJaHb 3a HaIlpsSIMaMH CITy>KOOBO-00HOBOT
JSITBHOCTI BIMCHK B IHTEpEcaxX JOCITHEHHS METH CTAOUTI3AIIMHIX JIIH.

BukopuctanHsi BIONOBIIHOTO HAaOOpYy MOKa3HUKIB Ta KPUTEPIiB JOMOMOXKE
KOMaHaupaMm (HadyaJlbHUKaM) 1 MANOPSAKOBAaHUM 1M mTabaM  npuiiMaTu
OOTpyHTOBaH1 pIillIeHHs, 3AIMCHIOBAaTH C(QEKTUBHE IUIAaHYBaHHS 3acTOCYBAHHS Ta
YIpaBIiHHA BIMCbKaMU B IHTEpecax YCIIIIHOTO BUKOHAHHS 3aB/JaHb 1 JTOCSTHEHHS
MeTH cTa0utBalii 00CTaHOBKH.

Y]IK 355

BacuabeB M.B., Bukiianay kadeapu TaKTHKU Ta TAKTHKO-CTEHIAIbHOI MiATOTOBKU
kadenpu ciyk60B0-0010BO1 NistmbHOCTI HamionanbHo1 reapaii Yxkpainu KuiBchkoro
[nctutyty Hanionanenoi reapaii Ykpainu, mianoaKoBHUK
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AKTYAJIbHI TIPOBJIEMHU OPT'AHI3AIII EOFEKTUBHOT'O
YHPABJIIHHSA IIPU 3BACTOCYBAHHI CKJIAIOBUX CEKTOPY
BE3IIEKHN I ObOPOHU YKPAIHM: HIVIAXU IX BUPILHEHHS

Cwm OOOpOHM TPOJOBXKYIOTH BECTH aKTUBHI OOMOB1 Aii, IO 10 BIACIUI
30poIHOI arpecii po3B’a3aHO1 POCIUCHKOIO (eiepalliero MpoTH YKpaiHu.

Ha croronnimmiii geHp Oe3mocepelHb0 Ha JiHil 3ITKHEHHS 3 MPOTUBHUKOM
BEIyTh aKTHBHI OOMOBI JTii p13HI MIPO3IUTH K1 BXOISATh 0 CKIIATy CEKTOPY OC3IMeKn
1 000poHU YKpaiHu.

B oneparuBHe mignopsAaKyBaHHS, K OpuaaHi cuin 10 miapo3auis 3CY, sk
MIPaBUIJIO MOXKYTh oaaBatuck miapo3auvm HI'Y, MBC, AIIC Tta ixmi.

VYcemix B 0010 3aleXUTh Bifl YCBUIOMJICHHS KOXKHUM KOMAaHIUPOM MOPSIAKY
poboTu (aMroputMy), Al migyac BUKOHAHHS MIAMOPSAKOBAHUM HOMY MIIPO3IUIOM
3aBJIaHb MOCTABJICHUX CTAPIIMM KOMAHIUPOM (Hay aTbHUKOM). JIJ1st TOCSTHEHHS METH
KOMaHAMpP MiAPO3UTY MOBUHEH YITKO PO3YMITH OOCTAaHOBKY SIKa CKJIajach B paiioH1
BUKOHAHHSI 3aBJIaHHsI, 3arajlbHUM 3a/IyM CTapIIoro KoMaHupa (HaualbHHUKA).

3aBAsSKM YITKO HaJaroJKEHOMY B3a€MO3B’A3KYy (B3a€EMOPO3YMIHHIO) MDK
CTapIIMM KOMaHIMPOM (HaYaIbHUKOM) Ta MiANOPSIKOBAHUM HOMY KOMaHIHPOM,
MIPO3IUTM B 6araTo pa3iB MIBHIIYIOTh CIIPOMOYKHICTh SKICHO BUKOHYBaTH OOMOBI
3aBJIaHHS, TOMY IO YCITIIIHE BUKOHAHHS 0OHOBOTO 3aB/IaHHS CTAPIIMM KOMaHIUPOM
(HaYaJIbHUKOM) — 11€ YaCTHUHA pOoOOTH MIAMOPSIKOBAHOTO HOMY KOMaHIUpa, CTapILIUi
1 MOJOAUIMKA KOMaHAMp 1€ MapTHEPU, MeTa SKUX — JOCSATHYTH TOTO, II00
YIpyIyBaHHS MAPO3AUIIB MPAIOBAIN €PEKTUBHO.

AKTyaJIbHOIO TIPOOJIEMOIO Ha ChOTOAHIIIHINA JICHb 3aJIUIIAETHLCS YITKA CUCTEMA
opraHBaiii B3aeMO/iii MK MiApO3AUiaMu 5Kl BXOASATh 10 ckiany Cun O6opoHu,

Cnalka cuTyariiiHa 0013HaHICTh, HEBpaxyBaHHs, a00 HE MOBHE YCBIOMIICHHS
MEePEMIHHMX CKJIQOBHX (4Yac, 3aBJaHHS, MICIIEBICTh 1 IOT0/a, IMBUIbHA CKIIA0Ba,
BIIOMOCTI MPO MPOTUBHHUKA, OIIHKA CBOiX BIMCHK) TICIS OTpUMaHHS OOMOBOTO
3aBJIaHHS TPHU3BOJUTH A0 MOMUJIOK IMil Yac NPHUUHATTS PIlICHHS KOMaHIUpaMH
MIPO3IUTIB.

[InsxoM BHpimieHHS mnpoOieMd B oOpraHiBaiii B3aeMOJI 1 IIBHAKOMY
pearyBaHH1 Ha 3MIHH1 (p)aKTOPH, MiJ Yac CIUILHOTO BUKOHAHHS OOWOBOTO 3aBIaHHS
Cunamu OOOpOHM € TPOJIOBXKEHHSI BUKOPHUCTAHHS, YJOCKOHAJICHHS 3arajibHO-
KOMYHIKaTUBHUX CHCTEM Halpukian Takux, ak [STAR.

ISTAR (Intelligence, surveillance, target acquisition, and reconnaissance) — ue
cucTema cucteM. BoHa CKiIaaeThesl 3 OKpEMHUX CHCTEM, TIIPO3/IUTIB, TA0IB, 1 BOHU
CTalOTh OUTbII €PEKTUBHUMHU UUIIXOM B3aeMOJii Ta KoopauHaui ix aid. Ilpwu
BUKOHAHHI IIUKITy po3BiikH "006poOka" moayni S-TA-R Oynu nocusnei mrabamu, siki
naHl 3 GI3UYHOTO PIBHS MEPETBOPIOBAIM Ha H(POpMaIlito, MOMMPIOBAIN 11 3 METOIO
CIIIBCTABJICHHS JaHWUX, OTPUMAHUX IHIIMMH MOAYISIMUA 3 (PBUYHOTO JOMEHY. Y
Bu3HaueHH1 cucteMu ISTAR kimodoBUM € B3aeMOINpPOHUKHEHHS cucteM. OfHl 1 Ti
cami moaii Ta (GakTh OJHOYACHO (IKCYIOThCS NEKUIbKOMa Y4YacHUKaMH CUCTEMHU
pBHIME 3acobamu. Komm ydacHUKHM HE TUIbKH (QIKCYIOTh Ty caMy MO0, ajie TaKOX
MarOTh MOXJIMBICTH OOTOBOPUTHU 1i a00 BUKOPHUCTATU y B3a€MO/Iil, Taka iH(opMaris

MO>Ke OyTH TOIIMpEHa 1 SIKICHO 30aradeHa. Take sikicHe 30araueHHs BilOyBa€TbCs
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npu oOpoOui Hopmallii B KOHTEKCTI HIIMX MOB’s3aHUX JAaHuX. L[iHHICTH Takoi
B3a€EMO/IIl TOJISITA€ B MOYKJIMBOCTI HAa BUIIUX PIBHAX JHOCATTU 3HAHHS 1 PO3 YMIHHS, a,
SIK HACJIIOK 30UIbIIICHHS €()EKTUBHOCTI JTIi.

Tenep po3riisiHEM OCHOBHI IlepeBaru CUCTEMH:

1. Cuctemu Cnoctepexenss: ISTAR Bkimouae B ceOe pi3HOMaHITHI CEHCOPH,
Taki SIK pajgapy, KaMmepH, TEIJIOBI 30HAM Ta IHI, SIKi 3a0€3MeuyloTh MOCTIMHUIMA
MOHITOPUHT 00CTaHOBKH, TOOTO He TUThkH BIIJIA, a 1 kamepu, sKi po3MIIIEHH] Ha
BC1i TepuTopii YKpaiHu.

2. 361p Ta Ananiz Indopmarii: Cuctemu ISTAR 31atH1 36upaTtu Ta 06p0o0IIATH
BEIMKI OOCSITM JaHUX 3 pPIBHUX JDKEpeN, BKIOYAlYd 300paXeHHs, BIIEO,
pagiocurHanmy Ta iHim Gopmu HbopMaIlii.

3. [logaua Indopmanii B PeanmsHoMy Yaci: 3aBAsiku epeIOBUM TEXHOJOTIIM
3B's13Ky, iH(opmariis, 3i0paHa cucteMoro ISTAR, Moske Oyt nmepenana KoMmaHupam
MIPO3/IUTIB, TO3BOJISIFOYH iM IIBUAKO pearyBaTh Ha 3MiHU B 0OCTaHOBIIL

4. Boyanzamis Ta IlpenactaBnenns Jlanux: Indopmariis, oTpumaHa Bif
cuctemu ISTAR, mMoke OyTH BBByali30BaHO y BUIJIAI KapT, rpadikiB, 300pakeHb
abo 1HmmMX (opmariB, 10 AOTOMAarae KOMaHAupaMm MiAPO3AUIB JIEre po3yMITU
CHUTYAIIIIO.

[linpumenns Koopauuami Ta CmiBopari: IHTErpamis pisHHX JKepenl
iHpopwmartii y cuctemy ISTAR crnipusie mokpaiieHHIO KOOPAMHALII Ta CHIBOpAaIli MDK
B3aEMO/IIFOYUMH MmiApo3aAIaMu TakuMu sk Hanpukian HIT, CBY, AIIC, ACHC Ta. in.

Tak, miABUIIECHHS KOOPJIMHAIL Ta CHIBIIpAIll € OJIHIEIO 3 KIIYOBUX IEepeBar
cuctemu ISTAR. Inrerpamis pBHEUX mkepen Hpopmari y cuctemy ISTAR cnpusie
MOKPAIIEHHIO KOOpAWHAI Ta cmiBrpaii Mok migpo3aviamu HI'Y, B3aemogirounmu
HiIPO3AUIaAMH.

JlaBaiiTe moguBUMCS SIK 1I€ BiIOYBa€ThCS:

OO6'ennanns [adopwmarii: Cuctema ISTAR 31arHa 00'erHyBatH iHbOpMAILIIHO 3
PBHUX JIKEpeN, TakuX sK KaMepHu CIOCTEPEKEHHS, pO3BIAYBaJIbHI JIPOHHU,
PaIoJIOKAIlIHI CUCTEMH, CYIYTHHUKOBI 3aCO0M TOIIO, IO JO3BOJISIE CTBOPUTH
NOBHUI 00pa3 00CTaHOBKH.

Coumauit Joctyn mo Iadopmamii: Bcei mimposaim HI'Y, B3aemoniroui
TiIPO3IUTH, SIKi MatoTh 1ocTym 10 cucteMu ISTAR, MOXKYTh OTpUMYyBaTH akTyaJbHY
H(popMaIlllo Ta CIIUTLHO aHA3yBaTy 1i JJI IPUUHATTS CHUIBHUX PILICHb.

Koopaunamis [liif: 3aBasku cnuibHOMY AOCTYIY A0 iH(popMmalii, nmposnum
HI'Y, HII, CBY, AIIC, NCHC wMoxyTh Kpamie KOOpPJAMHYBaTH CBOi [ii Ta
CIIBIPAIIOBATH JIJIs TOCSTHEHHS TTOCTABJICHUX IIUIEH.

Bunke PearyBanns: ChnutbHuil aHanid iHpopMmaui y cuctemi ISTAR
J03BOJIIE KOMaHIWpaM MIAPO3AUTB IBUIKO pearyBaTH Ha 3MIHM B OOCTaHOBIII Ta
npuiiMaTy eEeKTHBHI PIIICHHS.

Omxe, iHTerpamis pBHUX mJkepen Hpopmaui y cuctemy ISTAR crpusie
MIBUIICHHIO KOOPJMHALI Ta crmiBmpaill Mok migpo3auamu HI'Y, HIT, CBY, HIIC,
JCHC, Tta iH., mo pomoMarae 3a0e3nedyuTd e(eKTUBHINy Ta KOOPIWHOBAHY
JOBUTBHICT y PI3HUX CUTYAITISIX.
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YK 355.3
Baacwk B.M., k.T.H., C.H.C., JIOKTOpaHT lIeHTpasbHOr0 HAYKOBO-AOCIITHOIO
iHcTUTYTY 30poitHuX Cun YKpainu, oJIKOBHUK

METO/I OBIPYHTYBAHHS BUMOTI' 1O CUCTEMMU YIIPABJIIHHS
BIICbKAMMU (CJIAMH)

Axmyanvuicmo. Pe3ynbTaTi BEICHHS POCIMCHKO-YKPaiHCHKOT BIHU CBITYaTh,
110 e()eKTUBHICTH YIIPABIIHHS BIIIIpac BAXIMBY POJib B 3a0e3MeUeHH1 00€31aTHOCTI
BilicbK (cwi1). BoHa 3ayexuTh Bif OaraTb0oX MOKAa3HUKIB, IPOTE OCHOBHUMH 3 HUX
JOIUIPHO BHU3HAUYUTU ONEPATHBHICT, OPraHiB YIPaBIIHHSA, >KUBYYICTh ITYHKTIB
yOpaBIiHHSA, OCHameHuX 3acobamu 3B s3ky Ta ACY, 1 CTIMKICTh CHCTEMHU
ynpasiiaHsa (CY) B nutomy. OO6rpyHTyBanHi0 BuMor 10 CVY Biiickkamu (CUIaMM)
NPUCBSIYEHO ©Oararo poOir, mnpoTe OUIBIIOCTI 3 HUX MPUTAMaHHI HEIOJIKH,
OCHOBHHMMH 3 SIKHX €:

o6rpyaTyBanHs BUMOT 10 CVY 3aIMCHIOETHCS MIISIXOM OINIHIOBAHHS MOKJIMBUX
BaplaHTIB ii MOOYIOBM 3 NOJAIBUIMM MOPIBHSHHSAM 3a 3HAYEHHSAM OJHOTO 3
MOKA3HUKIB, SIKUH BU3HAYEHO TOJIOBHUM;

BIACYTHICTh CTPYKTypH3allli B CHCTEMI IIOKa3HUKIB, y pE3yabTaTi 4Oro
MOKAa3HWKNA 3a0€3MEUYCHHs TMPOIECIB  YNPaBIiHHSI PO3IJANAIOTHCS TOPSa 3
MOKa3HUKAMHU, SIKI BU3HAYAIOTh PE3yJbTaTUBHICTD YIIPaBIIIHHS;

HEBpaxyBaHHs WMOBIPHICHOTO XapakTepy HEraruBHOi Jli 30BHINHIX Ta
BHYTPIIHIX (haKTOPIB.

Y 3B’s3Ky 3 1IIUM, Memol BUCTYIy € JOBEIEHHS PO3POOJICHOTO METOMY
oOrpyHTyBanHa BuMor n0 CVY 3a KpurepieM MNIATPUMAaHHS 33JaHOT0 pPIBHS
00€31aTHOCTI BICHK (CWIT), SIKUH 1aB OW 3MOTY YHUKHYTH 3a3HA4€HUX HEIOJIKIB.

OCHOBHUM pe3ynbmamom € METO, SIKUW BKIIFOYa€ BUKOHAHHS TAKUX KPOKIB:

BU3HAUYCHHS CTaHIB, B SIKMX MOXYTh nepeOyBatu ckianoBi CY, cyMiCHOCTI 1
HE3aJIEKHOCTI MO MO0 1X BUXOAY 3 JIAAYy I AI€I0 30BHIIIHIX Ta BHYTPILIHIX
(baxTopis;

MIPOTHO3YBAHHS BEJIMYMHM CEPEAHBOI000BUX BITHOCHUX BTpat ejaemMeHTiB CY
Ta IHTEHCHBHOCTI TMOTOKY BIIMOB 3 YypaxyBaHHSIM iXHbOi MPHUXOBAHOCTI Ta
PO30CEPEKEHOCTI;

BU3HAYEHHA MMOBIpHOCTI Buxoay 3 jaay CY no mHsM omneparii;

0OTpYHTYBaHHS BUMOT JI0 OTIEPATUBHOCTI OPTaHiB yIPaBIIHHS K HMOBIPHOCTI
BUPIIICHHS 3aB/IaHb B MEXaX BCTAHOBJICHOTO LUKJTY YIIPABIIHHS;

OOTPYHTYBaHHS BHUMOI [I0 JKMBYYOCTI CHUCTEMHU IYHKTIB YIOPaBIIHHS SIK
HMOBIPHOCTI 30€pEKEHHS TPaIe3/1aTHOCTI X04a O OJTHOTO 3 HUX;

o0rpyHTYBaHHS BUMOT g0 cTiikocTi CY ms 3abe3meueHHs O0€31aTHOCTI
BIICBHK Ha 33/1aHOMY PIBHL

Bucnosku. ®ynkuionyBanHs CVY mnojsirae y 3[1ICHEHHI LUIECIIPSIMOBAHOTO
BIUIMBY Ha MiANOPSAKOBaHI BIAChKA (CHIIM) 3 METOK MAKCUMAIbHOTO 30UIBITICHHS
BEJIMYMHU BiABepHEHOro 30uTKy. OOrpynryBanHs Bumor g0 CVY HeoOXimHO
3MIMCHIOBATH BUXOJSIYM 3 HEOOXIAHOCTI MIATPUMAaHHS HEH 3aJaHOTO pIBHSA

00€31aTHOCTI BIMCHK (CHJI), BpaxyBaHHS WMOBIPHICHOTO XapakTepy HEraTMBHOI Jii
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30BHIIIHIX Ta BHYTPIIHIX (aKTOpiB, OCHOBHUMHU 3 SIKUX € BOTHEBUI BIUIMB
NPOTUBHUKA, 3aCO0IB PaaioelieKTpOHHOI OOpOTHOU, a TaKOK OOMEKeHa TEXHIYHA
HAIIAHICTh 3aC00IB pyXOMOCTI, 3ac00iB 3B’ 513Ky 1 ACY.

VK 623.618

BoakoB A.®D., HayanbHUK KadeApu TAKTUKH BIMCHK NPOTHUIIOBITPSIHOT 0OOpPOHM
CyxonmyTHHX BiiChK XapKIBCHKOTO HallioHaJbHOTO YHiBepcutery [loBirpsnux Cun
imeHi IBana Koskemy0a, mOJIKOBHUK

BUKOPUCTAHHA AJAIITUBHUX METO/AIB YIIPABJIIHHA IS
HUIEPO3MNOALTY Y CUCTEMAX IPOTUITIOBITPAAHOI OBOPOHU

3 pO3BUTKOM 3ac00IB MOBITPSHOTO HAMaAy, TAKUX SIK TIIEP3BYKOBI paKeTH Ta
BUCOKOTOYHI YAapHI KOMIUIEKCH, BUMOTH 10 CUCTEMH MPOTUIIOBITPSIHOT 00OpPOHU
3HAYHO 3POCTaOTh. BaXIMBICTH CBO€YAaCHOTO W €(PEKTUBHOTO YIpPAaBIIHHS BCiMa
HAsIBHUMHM 3aC00aMHU CTa€ KPUTUYHOIO JJIsSI TOCSATHEHHS ycnixy. [IpuiiHaTTs pimeHs y
peabHOMY 4Yaci, MBHJKE PO3MOJAUICHHS I 1 HajaHHS BIIMOBITHUX BKa3iBOK
3aco0aM ypakeHHs NOTPEOYIOTh Cy4aCHUX MIIXOJIB O YIPABIIHHSA, IO 0a3yl0ThCs
Ha aBTOMATH3aIlii, aJalTHBHOCTI Ta BUKOPHUCTAHHI BEMUKUX OOCSTIB JaHUX.

3 PO3BHUTKOM TEXHOJIOTIH aBTOMATH3aIlil 3’ SIBUJIMCH HOBI MOJKJIMBOCTI JJISt
yOpaBIiHHSA 3aco0aMM  TMPOTUIIOBITPSHOI 0OOpPOHU. ABTOMATH30BaHI CHUCTEMH
ynpaniiHas (ACY) 103BOJISI0TE 30MpaTH, 00pOOIISATH Ta aHATI3YBAaTH BEJIHMKI 00CITH
iHpopmarlii B pearbHOMY dYaci, 10 3HAYHO TMIIBHUIIYE E(PEKTUBHICTH CHUCTEMH
MPOTUTIOBITPSIHOT 000poHU. OnmHak TpobjeMa TMoJAraEe B TOMY, IO HAaBITh B
aBTOMAaTU30BaHUX CUCTEMAax PIIIEHHS MPO MUIEPO3IOIUT Ta BU3HAYEHHS MPIOPUTETIB
BCE II€é 3aIMIIAETbCS HAa PIBHI KOMAaHAUPIB, II0 BHUMara€ MOJAJIbIIOTO
BJIOCKOHAJICHHS] CUCTEM.

Buxonsun 3 1p0ro, aganTUBHI aJrOPUTMHU PO3MOAUTY LUIEH Ta yNpaBIHHS
3acobamu IIIIO craroTh HaA3BUYANHO BaXIMBUMH. Takl aJrOpUTMH IOBHUHHI
BPAaXOBYBaTH 0€3JI4 3MIHHMX, SIK1 IBUJIKO 3MIHIOIOTHCS, IK-TO MapaMeTpU MOJIbOTY
3ac00y TOBITPSHOTO HaIaay, BaXIMBICTh BIACHK 1 00’ €KTIB, IO MPUKPUBAIOTHCS,
CTaH Ta pecypcHe 3abe3nedeHHs 3aco0iB IO ma MmomeHT BHKOHaHHS OOHOBOTO
3aBJIaHHS.

[Ipouec po3noauty uwieit Mok 3acobamu IIIIO MokHA omucaTy sIK KOMIUIEKC
B3a€EMOIIOB'SI3aHUX i, CIPSAMOBAHWX Ha 3a0e3rmedeHHS €(EeKTUBHOTO YpaKeHHS
MOBITPSHUX LUIEH MPOTHBHUKA 3 MIHIMAILHUMHU BTpAaTaMu Ta BUTpATaMU ISl CBOIX
cuit 13aco0iB. OCHOBHUMHU €TarnaMu I[bOro MPOoLEeCy €:

301p 1 00poOKa iH(opMallii: 1aHl TPO MOBITPSIHY 0O0CTAHOBKY OTPUMYIOTHCS Bill
PaTIOIOKAIMHUX CTaHIlA, TMOCTIB BI3yaJIbHOTO CIOCTEPESKEHHS, Ta IHIIMX CHJ Ta
3ac001B pO3BIAKY;

OILIHIOBAHHSI 3arPO3U: IPOBOJAUTHCS aHAJI3 OTPUMAHUX JIaHUX JJI1 BU3HAUCHHS
MPIOPUTETHOCTI ITUICH;

posmoaur e Mbk 3acobamu III1O: Ha OCHOBI pe3yabTaTiB OIIHIOBAHHS
3arpo3u BinOyBaeThesi BUOIp 3aco0iB [I1O ayis k0KHOT 1Ml 3 ypaxyBaHHIM 1XHBOI
NOTOYHOT 00MOBOT TOTOBHOCTI, PO3TAIyBaHHS Ta MOKJIMBOCTEH;
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LUICBKA3aHHS Ta HABEJEHHs: MICJS BU3HAUEHHS ONTHUMAIBLHOTO PO3IOJLUTY
uied Ha koxHUi 3acid IIIIO nepemaerscst HpopMamis Npo KOOPAUHATH Ta IHIII
napaMeTpy MOBITPSHUX IUICH JIs iX 3HUIIECHHS.

i mportecu MOTpeOyIOTh TIIMOOKOTO aHAMI3Y Ta MIBUIKOTO MIPUUHSATTS PIIICHb.
Yac peakuii Ha 3arpo3u € KPUTHYHUM, OCOOJIMBO B YMOBAX MAaCOBAHUX PAaKETHO -
aBlalllfHUX yJapiB, A€ KUIbKICTh LUIEHM MOKE MEPEBUILYBaTHU MOXIJIMBOCTI 3ac001B
[MIO. 3po3ymito, 0 B TaKuX BUMAAKaX €()EKTUBHUI LUIEPO3NOAUT MOXKIUBHIM
JUIIEe 3 BUKOPUCTAHHSIM OOYHMCIIOBAILHOT TEXHIKM, II0 B CBOIO YEPry BHUMarae
dopmanizamii  3amaui nwieposnoairy. lle mependavae BU3HAYEHHS TMPUHIIMIIB
LUIEpO3MOALTY, BUOIp MAaTeMaTHMYHOIrO amnapary JJisl BHUpPINICHHS L€l 3axadl Ta
BCTAHOBJICHHsI HEOOXIMHOT 1HpOpMaIlii Ta TOPSAAKY 11 BUKOPUCTAHHS.

OuHroBaHHS €()eKTUBHOCTI LIUVIEPO3MOILTy BUMArae BUOOPY MOKa3HUKA SIKOCTI
yOpaBIiHHS KU TTOBUHEH YpaxoByBaTh OOMOBE 3aBJaHHs, BKIKOYATH BC1 MOKIIMBI
KpUTEPIi, 10 XapaKTepU3ylTh €()EKTUBHICTh YIPABIIHHS, 1 pearyBaTu Ha 3MIHU Y
SKOCTI YIIPaBJIHHS.

[loka3HHMK SKOCTI YNpaBIHHS 3aJIeKUTh BiI 0ararbox (akTopiB, KOXKEH 13
AKX MOYHA OXapaKTepU3yBaTH YKCJIOBUM 3HAUCHHSIM — MapaMeTpoM. 3aBJIaHHS
LUIEPO3NOAUTY 3BOJUTHCS 10 BHOOPY TaKUX MapamerpiB, sIKI MaKCUMBYIOTH (200
MIHIMI3YIOTh) 3HAa4€HHS [HOTO IIOKa3HWKA. HaiiyacTime I TMOKa3HHKa
BUKOPHUCTOBYIOTh WMOBIPHICTh TE€BHOT MOl a00 MaremMaThuyHe OYIKYBaHHS
BUIIJIKOBO1 BEIUYNHH.

[lpu po3polbui aIropuTMIB IUIEPO3NOALTYy BUHHUKAE MOTpeda MEepeBIpKU
eeKTUBHOCTI TXHHOTO (YHKIIOHYBaHHS B pI3BHUX O0WOBHMX yMoBax. [lms mporo
MPOTOHYETHCS CTBOPCHHS allanTUBHOI 03U cmyaum 10 CKJIAJAEThCs 3 0a3u JaHuX
BiiCbK 1 O00’€KTIB, M0 NPUKPHUBAIOTHCS 1 MOCTIAHO OHOBIIOBAHOTO TOTOKY
iH(popMallil PO MOBITPSAHY 0OCTAHOBKY.

Jlnst ctBopeHHS 0a3W CUTYyaIllii HEOOXITHO BU3HAYMTH, SKI caMme JaHl OyayTh
BKJIFOUEHI B KOXKHY CHTYaIlio. B Moeni, 1mo npeacTaBisieThCs BU3HAUCHI HACTYITHI
MOKa3HUKHU: BAXIMUBICTh 00'€KTa, 110 NPUKPUBAETHCSA, PIBEHb 3arpo3M Bi 3ac00iB
MOBITPSIHOTO Hamajay MPOTHUBHUKA, SIKMA BU3HAYAETHCA YEpE3: BUICTaHb LU J10
00’ €KTy, KypCOBHM TMapamMeTp I, TUIy LU Ta MBUAKICTH HuT. JIJIS BU3HAYEHHS
NplOpUTETY LT (HA OCHOBI TEOPil MPUUHATTS PIllIEHb) BUKOPUCTOBYETHCSI HACTYITHE
NpaBWIO: NPIOPUTET HAMAETHCS LUI, IO MaE€ HAMEHIy BIICTaHb 1O OO0'€KTa,
MaKCUMaJIbHY HIBHJKICTh HAOMMKEHHS 10 00'€KkTa, Ta MIHIMAIbHUNA KypCOBHIA
napameTp MoJjboTy.

[Ipy HasBHOCTI BiIOMOTO HaOOpy BIACHK 1 00'€KTIB, IO MPUKPUBAIOTHCS,
MHO’KHMHA 3arpo3 MOXe OyTH MpeAcTaBlieHa y BUTIISI MAaTPUIL, /1€ KOKEH eIeMEHT
OTIMCYE CTYIIHb 3arpo3u Bim N-i 11l 40 M-TO 00'eKTa.

VYrupaBiaiHHA TIPOIECOM TOYMHAETHCA 3 PO3MI3HABAHHS CHTYyalli. SIKmo
CUTYyallis pO3MI3HaHA HEMOBHICTIO, ONEPATOPy HAAAETHCS HAOIP MOMIMBUX CUTYaIlINA
3 BUIMOBUIHMMH BapilaHTamMu Jid. Y BUMNAQAKy MOBHOTO pPO3IMI3HABAaHHS CHUTYaIlil
aBTOMAaTH30BaHa CHUCTEMa IMPOTIOHYE pIIIEHHS, SKE ONeparop 3aTBEepaKye ado
BHOMpAE 3 TEKUTBKOX MOKJIMBUX BapiaHTIB.

SAKio cucTeMa HE 3HAXOJUTh CXOXKUX CHUTyallld y 0asi curyailiil, pillieHHS

npuitmMaetbesi oneparopom. OJHY 1 Ty K CHUTYyalll0 MO>XHAa BHPIIIMTH KUIbKOMa
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crocobamMu B 3aJ€KHOCTI Bl KOHKpPETHOTO OOMOBOTO 3aBAaHHS. [HOMI MOKIMBO
BUSIBUTU 1IUTy MOCJIIOBHICTh KEPYIOUMX Jii, SIKI BUHUKAIOTh Y BIINOBIIL HA 3MIHY
CUTYaIliil.

3acTOCYBaHHS JIaHOTO MIAXOAY Ha TMPAKTHIIl MOXE 3HAYHO TOKPaIIUTH
TOYHICTb 1 BUAKICTh pearyBanHsi cucteM III1O Ha moBiTpsiHi 3arpo3u, 0coOJMBO B
YMOBaX MaCOBAaHUX PaKETHO-aBIALIMHUX yIapiB.

YK 623.746-519

laiinamanuyk C.IL., npoBiHMII HAyKOBUI CMIBPOOITHUK HAYKOBO-OPTaH3ALIIIHOTO
BTy LIeHTpanbHOro HAayKOBO-AOCJIIHOTO IHCTUTYTY O30pO€HHS Ta BIICHKOBOI1
texniku 3C Ykpainn, Kager H.IL., cTapumii Bukiamay HarioHamsHOTO aBialiitHOTO
YHIBEPCHUTETY

IVTAHU IEHTATI'OHY IOJAO PO3BUTKY BUPOBHULITBA
BE3INVIOTHUX MMOBITPAHUX IVIAT®OPM

[linpo3aut o6oponnux iHHOBAIM (DIU) MinictepctBa 060oponu CIHIA mrykae
B KpaiHl BUPOOHMKIB HEIOPOTHUX KOMEPILIMHUX JPOHIB, SIKI MOXYTb HECTH
PIBHOMaHITHE KOPHCHE HAaBAHTAXXEHHS — BII 30pOi /10 CHUCTEM CIIOCTEPEKCHHS Ta
3B’ s13Ky. AHAIBYIOUH TIepeOir Mo i cydacHo1 30pOoiHOI arpecii pocii, mpeacTaBHUKH
[leHTarony Xo4yThb CTBOPUTH IIUPOKHHA apCceHan JCMICBUX OJHOPA30BUX
0e3NUI0THUKIB, OCHOBHO130P0i BiiiHM B YKpaiHi, 1 IS I[bOTO UIYKAIOTh KOMEPIIHHUX
MOCTAYaIbHUKIB CUCTEM 13 MOTEHINIAIOM MacOBOTO BUPOOHUIITBA.

Ha mouartky >xOBTHsA BinJaul 0OOpOHHUX IHHOBaIid MiHicTepcTBa 000pOHHU
CIJA onpwioJHUMB TEHAEP HA OJHOPA30Bl OE3MUIOTHI MOBITPSIHI CHUCTEMHU 13
HU3bKOIO MPOITYCKHOTO 31aTHICTIO Ta 0e3 GPS, siki MoXKyTh jiTaTi Ha BincTaHb Bix 50
10 300 kimomeTpiB.

3a 3agsBamu DIU ocrtanni cBiroBi 30poiHI KOHQIIKTH MIIKPECIIHA
ACUMETPUYHUN BIUIMB HEJOPOTHUX OJHOPA30BUX OE3MUIOTHHX JHTAIHHUX CHCTEM Ha
cyqacHe mnoJsie ©Ooto. Tomy MiHictepctBo o6Ooponu CIIIA Bupimmio wmaTtu
MOYKJIMBICTh BUKOPUCTOBYBATH HEOPOT1 3aCO0M JUIT OTPUMaHHS TOYKOBUX S(EKTIB.
Hns peaniBari 1ux 1madiB miapo3ail DIU mmanye mpoBecTH KHUBY JIEMOHCTPAITIIO
MOJLOTIB JAPOHIB BXke B TrpyaHt 2024 p., moO omHUTU ePEeKTUBHICTD
3aMpPONOHOBAHUX CHCTEM.

Hesenmki omHOpa3oBi yaapHi OE3MUIOTHI JNTadbHI amapard  aKTHBHO
BUKOPHCTOBYBAJIMCS B OCTAaHHIX OOMOBUX JisIX — Bi YKpainu A0 bauzbkoro Cxony.
[louynHatoun 3 OCEHI MHUHYJIOTO POKY MiATpUMYyBaHe I[paHOM OTMOJYEHCHKE
yIPYMOBaHHS XyCHUTIB aTaKyBalO KOMEpPIIHHI MOPCHKI cyqHa B YepBOHOMY MOpI,
BHKOPHCTOBYIOYH OE3MUIOTHI JiTallbHI amaparh, HaJBOJHI CyaHa Oe3 eKImaxy Ta
KpWiiaTi paketd. MUHYJIOTO TH)KHS BOPO’Ka Tpyma 3/iiicHua, sk [leHTaron Ha3Bas,
«KOMIUIEKCHY aTaky» Ha kopabui CILIA B oMy perioHi.

Minictp o6oponn CIIIA Jlmoiig OcTiH oromocus, 1o IleHTaron 3ocepenuTs
HACTYIHHUI payHJ] CBOiX 3yCHJIb Ha IPO€eKTI «Replicatory, niist 3a0e3meueHHs mpouecy
IIBUIKOTO BIPOBA/KEHHS HAA3BUYAWHO HEOOXITHMX IHHOBALIMHUX TEXHOJIOTIA Yy

BEJIMKUX MacIiITtadax sl MpOTUIii MOJIOHMM 3arpo3am OE3MUIOTHHUKIB. 3a 33lyMOM
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HafliHI, AocTynHI Ta axanTuBHI Twiatpopmu bBIUIA Benmukoi mambHOCTI, SKi
J03BOJIAIOTh 3a0e3medyBaTd MaclITabHI — omeparllii, MOBUHHI MaKCHUMI3yBaTH
OTEpaTUBHY THYYKICTh 00’ €THAHUX CUIL

[IpencraBank DIU cka3zaB enektponHoMy BHaaHHIO Defense News, mo xoda
icHye mnorpeba B O€3NUIOTHHMKAX, sKi JlemapTramMeHT Xo4ye BHUKOHYBaTH IS
aTakyBaJIbHUX MICI, BIH TAKOXK 3aLIKaBJICHUN y CHUCTEMax, Kl MOXYTh KepyBaTu
3acobaMu PO3BINKH, cHocTepekeHss Ta pekorHocuupoBii (ISR), a Takox
KOMIUTEKCAMH PaII0eIICKTPOHHOT O0POTHOM 1 KOMYHIKAIIIMHUMHE PETPAHCIIATOPAMH.

3rigHo 3 3anMMTOM, MaOyTH1 NOBITPsIHI O€3MUTIOTHI TPAHCTIOPTHI 3aCO0M TaKOX
MOBHUHHI OyTW CKJIQJHUMH JJI1 iXHBbOI'O BHSBICHHS Ta BIACTEXKEHHS MaplIPYTIB
MOJILOTY, MaTH KUIbKa MOXIJIMBOCTEH [JIsI JBOCTOPOHHBOTO 3B’SI3KYy Ta OyTH
OCHAIIICH] MPOTpaMHUM 3a0e3MeUeHHsIM [JIs IJIaHyBaHHS Micii. BaxximmBo Te, 1m0
Bl DIU Bumarae, mo0 cuctemu Oynu noOy0oBaH1 HA MOYJILHOMY MPUHIUIII Ta
MOTJIM IHTErPYBAaTH HOBE arapaTHe abo mporpaMHe 3a0e3MeueHHs 3a JYEeH1 TOIHHU.

3a Bumoramu minpo3auty DIU Brnachi iHTepdeiicu, Tumm (Gopmaris
MOBIIOMJICHh a00 amapaTHe 3a0e3NedeHHS, SKI BHUMAaramTh CIEIIaTbHOTO
JIUEH3YyBaHHS BiJl MOCTaYalIbHUKA, 3a00POHEHI ISl PO3TIIS LY.

VY noBimOMJIEHH] HE BKa3y€ThCS, CKUIbKM CUCTEM MOE MpUI0aTy BIIALL, 1 HE
BCTAHOBIIOETHCS KiHIIEBa BapTicTh. [Ipec-cekperap DIU cka3zaB, mo mpomyck 1€l
iHpopwmartii OyB 3po0seHNI HaBMUCHO, OCKUTbKK BHOIp DIU GazyBaTumeThCs HE Ha
BapTOCTI KOHKPETHOT'O JAPOHA, a Ha BapTOCTI €PeKTy, KU 1ocsrae miardhopma.

YJIK.355.426.4:351.472

I'apmam B.IL., gokxrop ¢uiocodii crapmmii HayKOBHil CHIBPOOITHUK HAyKOBO-
JOCJITHOT JJaboparopii OyAIBHUIITBA Ta ONEPaTUBHOIO 3acTocyBanHg HI'Y HaykoBo-
AOCTITHOTO  IEHTPY  CIy)KO00BO-00#0oBOi  mismpHOCTI HI'Y, MOJKOBHUK,
Mamnxypa C.A., noktop (inocodii, HaYaTbHUK HAYKOBO-AOCJITHOI aboparopii
OyIIBHHUIITBA Ta OMEpaTUBHOro 3acTocyBaHHiA HI'Y HayKoBO-IOCIITHOTO LEHTPY
ci1yk00B0-00110B01 AsuibHOCTI HI'Y, nonkoBHUK

OCOBJIMBOCTI OPTAHI3ALLT B3A€EMO/IIi OPTAHIB BIHCHBKOBOI'O
VIIPABJIIHHS HI'Y 3 OPTAHAMM BIICBKOBOT'O VIIPABJITHHS 3CY
JUISt EPEKTUBHOI BIICIUI TA CTPUMYBAHHS 36POMHOI ATPECIT

24 motoro 2022 poxy pd Ticiii HEOTHOPA30BHX AEMOHCTPALIMHUX IIA 3 11
00Ky, MpO pealibHI BOEHHI 3arp0o3u Ta HAMIPU MEPETHUHAHHS JIEPKABHOTO KOPAOHY
Ykpainu 3 MeTOr0 30pOMHOTO 3aXOIUICHHSI TEPUTOPIi, 31iCHIAIa TIOBHO MacIITabHe
BTOPTHEHHS Ha TEPUTOPI0 CyBEpEeHHOT YKpaiHu, 3aCTOCOBYIOUHU YC1 CHIIM 13aco0u
BIICHKOBUX (DOpPMYBaHb.

3CY Ha sKuX MOKJIaAEeHO OCHOBHA (YHKIIA, 1€ OOOpOHM Jep>KaBH BII
30BHILHBOTO arpecopa, 24.02.2022 @akTMuHO A0 CTpPATErMHOro OOMOBOTO
3acTocyBaHHA Oyna po3ropHyrta dactkoBo. HI'Y sika mae crpOMOKHOCTI 3Ha4HO
Menmn HbK cwm 3CY 1 BXOAUTh 0 CHI OE3MEKW JepKaBW Ta HapOIyBajia
CIIPOMOXHOCTI JIJIi BUKOHAHHS (PYHKLIM 1 3aBJjaHb 3a MPU3HAUEHHSAM i 4yac il

BOE€HHOT'O CTaHY, (I)aKTI/ILIHO 6yﬂa roToBa 10 BHUKOHAHHA 3aBJ4daHb Y CK.TIaI[i CHUJI
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o6oponu. Tomy BpaxoByrouu, 110 24.02.2022 Ha MOMEHT BTOPTHEHHSI 30pOMNHUX CHUIT
p® 3 MeTOI0 3aXOIUIEHHS TEPUTOPIl YKpaiHU, 3HaYH1 CHJIM 00OpOHH YKpaiHH, a came
3CY nepedyBamu B 30H1 mpoBeaeHHs OOC B OP/IJIO, ne BoHu Oyim po3ropHyTi B
0010B1 MOPSIAKK Ta 3IMCHIOBAIM BIICIY 1 CTPUMYBaHHS 30poitHOi arpecii pd 3 2014
poky. ®DakTMUHO 3Ha4YHI CWIM OOOPOHM YKpaiHM MajaM 3a 3aMHUCJIOM BoOpora
ONMMHHTHCS B 0oToYeHHI. Ha To# "ac 3Haun1 cvum Ta 3acoou HI'Y, ki1 onmmHUIIMCS 117
yac MOBHOMAcIITaOHOTO BTOPTHEHHs Mo3a 30HOK mnposeneHHs OOC B OPJJIO
3aBISKH HASIBHUM CIIPOMOYKHOCTSIM Y B3aEMO/IIi 3 OpTaHaMH BIAICEKOBOTO YIIPaBJIIHHS
3CY Ta HIIMMU CKIQAOBUMHU CUJI OOOPOHHU JI€pKaBU, 3TITHO alrOpuTMy (KOTpUi
(bakTMYHO >KOJHUM HOPMATHUBHUM aKTOM HE pErJIAaMEHTYBaBcCs), 3IIACHUIN
(GakTUIHO CTPUMYBAHHS Ta Biacid 30poiHOT arpecii pd, 1Mo He HATAI0 MOMKJIMBOCTI
arpecopy 3AIMCHUTHY IIBUJKE 3aXOTUICHHS 3HaYHOT TEpUTOPIl YKpaiHU 1 Hagallo yac
U1t ieperpyiyBanHs cuit 00oporu 3CY 3 METOI0 1X CTpaTErivHOTO PO3TOPTAHHS Ta
Bific41 30poitHO1 arpecii 3 00Ky pd.

HI'Y B MupHMIT yac Mae CIPOMOXKHOCTI, Y B3a€MO/Iii 3 MPaBOOXOPOHHUMH
OopraHamu - 13 3a0e3MedyeHHs Jep>KaBHOI O€3MeKH 1 3aXUCTy JepPKaBHOTO KOPIOHY,
NPUNUHEHHS TEPOPUCTUYHOI AIIBHOCTI, AISNIbHOCTI HE3AaKOHHUX BOEHI30BaHUX a00
30poiHNX (popMyBaHb (TpyIl), TEPOPUCTUUHUX OpTraHi3alllii, OpraHI30BaHUX TPy Ta
3JIOYMHHUX OopraHBaiii. Bukonye ¢yHKIi BU3HaAUYeHHI 3aKOHOM Ykpainu nmpo HI'Y
KOTpI IO CYTI € IPAaBOOXOPOHHUMH Ta HAIUIEH1 Ha 3aXHUCT KOHCTUTYIIMHOTO Jany 1
TEPUTOPIATIbHOT LUNICHOCTI YKpainu. 3rigHo cT.2m.9 3akony Ykpainu npo HI'Y,
cum 1 3acobu HI'Y Maroui JnoctaTHi CIPOMOKHOCTI MalOTh MOKJIMBICTH B
MPUKOPJIOHHUX palOHAX y pa3l BHHUKHEHHS 3arpo3 TEPUTOpIalbHIA IUTICHOCTI
JepKaByd TPUHAMATH y4acTh Yy 3JIMCHEHHI 3aX0JIB, MOB’S3aHUX 3 MPUIHHEHHSIM
30pOMHMX KOH(IKTIB Ta IHIIMX MPOBOKALIM Ha JEp>KaBHOMY KOPJOHI, a TaKOX
3axO0/1iB 11100 HEAOMYILEHHS MaCOBOTO MEPEXOy JIEP>KABHOT'O KOPJIOHY 3 TEPUTOPIl
CYMDKHHX JepikKaB. AHaT3YIOUH 3 JOCBITY HasBHI CHIIM 13aCO0M KOTP1 BXOJSTh 10
cui 0e3IeKH 1 BUKOHYIOTh (DYHKIT TTOB’sI3aHH1 13 OXOPOHO TPOMAJICHKOT O€31MeKH 1
NOPSIIKY Ta 3a0e3MeYeHHS TPOMAIChKoi Oe3MeKu y MPUKOPIAOHHOMY paioHI B
MupHuil yac, € HauionanpHa noummis Ykpainu, /lep:kaBHa NpUKOpPIOHHA CIyx0a
VYxpainu, Ciry:x6a 6e3nexkn Yipaian. Crumu 13aco6u HI'Y Haxkams 3acTOCOBYETHCS 3
METOI0 OXOPOHHM TPOMAICHKOT O€3MeKH 1 MOPSAKY Ta 3a0e3MeUeHHs] IPOMaIChKO1
Oe3reky, JMiie B MicTax e nepeOyBaroTh iX MyHKTH NOCTIMHOT TUCIIOKAL KOTP1 K
NPaBWIO BIIJAIEHI Bl KOHTPOJIbOBAHUX NPUKOPIOHHHUX PANOHIB TEPUTOPI SKUX
3HAXOIATHCS SK TIPABUJIO B CUIBCBKIM MICIIEBOCTL. TakuM YHHOM TOTYXKHIHA
noteHmian HI'Y  koTpuil MOXJIMBO BHKOPUCTOBYBaTd il  3a0€3MEUEHHS
HationaneHoi1 6€31eku, 0XOpOHU rPOMaICbKOT O€3MEKH 1 MOPSAIKY Ta 3a0e31eUeHHs
IpOMaJICHKOI 0€31eKH B PUKOPIOHHUX palloHax, 3 METOI0 3a0e31eueHHs] KOMIUIEKCY
3axoniB Bceoxommordoi o0opoHM VYKpaiHM, TO CyTI € HE 3aiisiHUH 10
MPEBEHTUBHUX 3aXOJIB CHJI O0OPOHU 3 METOIO0 CTIMKOrO OINOpPYy arpecopy y pasi
BTOpTrHEHHs. Jliloue 3aKOHOJABCTBO YKpaiHM UITKO HE BU3HAYAE PO3MOALT
PaBOOXOPOHHUX (YHKIIIH, GopM 1 cmocoOIB B3aEMOJIli MDK MPaBOOXOPOHHUMU
opraHaMmu, IOJ0 3a0e3MeUeHHs TPOMaJIChKO1 0e3mekd, a TakoX (GopM 1 ciocoOiB
3acTocyBaHHA cuil Ta 3aco0B HI'Y koTpi y B3aeMozii 3 IHIIMMHU IPABOOXOPOHHUMU

opraHamu OyayTb MaTh MOXJIMBICTH y pa3zl 3arpo3 3 OOKy arpecopa MpOBECTH
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KOMILJIEKC TMPEBEHTUBHUX I Ta YTBOPUTU KOMIUIEKCHUHN CTIAKUM pyODK Biaciyl
arpecopy mia 4yac crnpoOu 3axX0OIIIeHHs TepUTOPil YKpaiHu B MPUKOPIOHHKX PaoHaXx,
0 MOMEHTY BBEIEHHS MPABOBOrO0 PEXKHMY BOEHHOTO CTaHy 1 CTpaTEeriyHOTO
PO3rOpTaHHS yCIX HAasiBHUX CHJI OOOPOHHM JIEPIKABH.

BincyTHicTh aBTOMAaTM30BaHOT CHCTEMM YIPABIIHHS IHIIMX CKIIAQJOBUX CHUII
000pPOHU KOTpa MOEIHYEThCS 3 1H(opmarliiiHo cuctemor cuin oboponu 3CY,
pO3p006IeHUMH BOJIOHTEPCHKUMU MPOTpaMaMu il 4yac Biacidi 30poiHoi arpecii, He
HaJa€ MOYJIMBICTh BECTH Y3TOJKCHHI 00K OOMOBUX i, MICIII PO30CEPEIIKESHHS
Ta 30CEPEIHKEHHS] CUJI 0OOOPOHHM a came 030pO€EHHS Ta BIMCHKOBOI TEXHIKH, MICIIS
MOJIOXKEHHS HIIMX CKJIaJOBUX CHJI OOOPOHM TAKOXK MOCTIAHO MOHITOPUTH CTaH 1
MOJIOXKEHHS! CUJI MPOTUBHUKA & TaKOXk BECTH OOJIK Ta PO3TAIlyBaHHS IHXXEHEPHOTO
3a0€e3MeueHHs SIK CHJI 000POHHM TaK 1 MPOTUBHUKA.

He ynockonanena cuctema y3romxeHss Aiid cui 11O, BilichkoBO-MOBITPSIHUX
CWJ 3 Ha3eMHUMM CWJIaMU OOOPOHM B TOMY YMCJI 3 IHIIMMHU CKIJIQJOBUMHU CHII
oboponn, kotpi maroTh Ha 030poenHl [I3PK. Tak cumamu oGoponu 3CY
BUKOPHUCTOBYETHCS 1H(OPMAIIHHO-aHATIITUYHA CUCTEMA, IO J03BOJIIE MOHITOPUTH
CTaH MOBITPSHOT 0OCTaHOBKH, ajie IHII CKJIaJ0B1 CUJI 00OPOHU CBOEYACHO HE MAIOTh
JOCTYIy 10 3a3Hauy€HOi CHUCTEMH Ta I 4Yac 3aCTOCYBaHHA CUJIaMU OO0OpPOHHU
ITYPMOBOI aBialii HE CBO€YACHO JOBOJMUTHCSA 3a00pOHA MO BEACHHIO BOTHIO TIO
MOBITPSIHUM IIUISIM, IO B IMOJAJLIIOMY Ma€ HETAaTUBHI HACTAKH. Takox y pasi
BIICYTHOCTI JIOCTYIYy JIO MOHITOPUHTY 3a MOBITPSIHUM NPOCTOPOM Ha3zeMHUMU
CHJIAMH HIIUX CKJIQJI0BUX CHJI 00OPOHU NPU3BOJAUTH 10 BTPAT 0COOOBOTO CKIIAAy Ta
BIICHKOBOT TEXHIKHA B HACJIMOK YpaKCHHS aBlalliiHUMH 3ac00aMu TPOTHUBHHUKA.

[IpOoTUBHUK BUKOPHUCTOBYE JIJIsl BECHHS PO3BIIKM Cy4acH1 TEXHOJIOTIi, KOTp1
JO3BOJISIIOTh BECTH PI3HI BUJIM PO3BILIKU(EIEKTPOHHY PO3BIIKY, CYINYTHUKOBY,
BBByasJbHY 1 Take iHie. Tak Ha Bigomomy BIUJIA «Opnan» KOTpHuil BUKOPHCTOBYE
MIPOTUBHHUK IS TTOBITPSHOI PO3BIIKKA OCTAaHHIM YaCOM BHKOPHCTOBYIOTHCSI CyJacHI
CJIEKTPOHHI TEXHOJIOTHi KOTP1 J103BOJISIIOTH MOHITOPUTH yCi1 3aco0u 3B’s3Ky Ha
MICIIEBOCTI MOKJIMBOTO MepeOyBaHHSA CUJI 00OPOHHU Ta JUCTAHIIIHO 3HIMATH 3 HUX
H(popMallo, MO0 B MNOJATBIIOMY MOXE€ OyTHM BHUKOPHCTAHO HPOTUBHUKOM JJIS
IJIaHyBaHHS OOMOBHUX Ta CTEIiAIbHUX OTepalliid IpOTH CHII 000POHHU.

He 3Bakaroum Ha cCy4yacHI BUKJIHMKH, 3a0€3MEUEHHs KpUNTOrpadHUMHU
CTUIbHUKOBHMHM 3aC00aMU 3B’ SI3Ky, IPOJOBXKYETbCS OyTH HA HEJJOCTAaTHLOMY PIBHI 1
HE MOOIMHOKI BUIAAKU KOJIH 1HIII CKJIQJ0B1 CUII 060pOHH y pa31 iX BIICYTHOCTI JIJIsI
nepeaaydl KOTUrOpOBAHUX JaHUX BUKOPUCTOBYIOTh PI3HOMAHITHI IHTEPHET IPOrpamMu
1 MOKYTh OyTH IPUYMHOIO BUTOKY iH(OpPMAILii , 1100 HAMIPIB CHJI 00OPOHHU.

boitose 3aCTOCYBAHHS OE3MUIOTHHUX aBlAllITHUX KOMIUIEKCIB CHJIaMH 000POHU
Jep>KaBu HaOyJ0 MO CYTI IIAIEHOTO PO3BUTKY 3 000x cTopiH. [lo cyti yrBopuBCs
OKpeMHH piI BIMCbK, KOTPHA Mae€ 3HAUYHUN TOTEHIAT 1 KOTpI/II/I MOCTIHHO
HApOUIyeThCs. Alle 3 I[bOTO MPUBOJY BUHHUKAIOTH J€ SKi HE BHUPIIICHHI MUTAHHS,
o0 OOMOBOrO0 3acTOCYBaHHS M 4Yac oOpraHialii B3aeMOJIli MDK OpraHaMu
BIlICHKOBOTO YIIPABJIIHHS CKJIAJIOBUX CHJI 000POHHM Jiep>KaBH IMi/T Yac BiACId1 30poitHOi
arpecii.

A came He BHpINIEHO NWTaHHS, MO0 BIIBHAaHHS CBiM-uyxui. Tak He

MOOJAMHOKI BUINAAKK KOJIHU Mif 4ac 3acTocyBaHHs cuiiamu oooponu BIUIA, YBIIAK,
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FPV npoHiB miis BpaxeHHs CHJI Ta 3ac001B BOpOra OCTaHHI MOMAAI0Th I BILTUB
3aco0iB PED Ta BorueBoro BpakeHHs HE TUIbKU 3 OOKY BOpora a i cuj 000pOoHH, 1110
NPU3BOJUTH A0 iX BTpaTH ad0 3HUIICHHS.

ToMy HampsMKOM HAyKOBHMX JOCTIIKCHb € yIOCKOHAJICHHS HGOpMAIIiHO-
CTPYKTYpPHOI MOJI€Nl B3aEMO/JIii opraHiB BiiickkoBoTO ynpasiinHsi HI'Y 3 opranamu
BiiicbkkoBOTO ynpasmHH 3CY Ta HIIMMH CKIaJOBUMH CHUIJI 000POHU JI€pKaBU KOTPI1
TaKOX T 4Yac Jiii BOEHHOTO CTaHy BXOJSTh /IO IHIIMX CKJIaJIOBHX CHJI OOOPOHU Ta
YTBOPEHHS YHIBEpCAIbHOT MOJECII, 3aCTOCYBaHHS CHJI O€3TEKH B MPHUKOPIOHHUX
palioHax 3 METOI TPOBEACHHS MPEBEHTHMBHUX 3aXOAIB Yy pa3l BUHUKHEHHS
BIICBKOBUX 3arpo3 3 OOKy CYCIIHIX JepKaB Ta y pa3l BOEHHOI arpecii 13
3aCTOCYBaHHAM BINCHKOBOI CHJIM HaagacTh NEBHUM dYac cujaM 0OOpOHU
PO3TOPHYTHUCH O OOHOBOTO 3aCTOCYBaHHS.

VK 341.321.54
I'naakos B.C., nepmmii 3acTylmHUK KOMaHyBada (Ha4aibHUK mTady) HamonansHOT
rBap/i YKpaiau, OpuraJHuii reHepa

JIO IUTAHHSI BUBUEHHS OPT'AHIBALIL PYXY OIIOPY KPAITHAMHU
YJIAEHAMM HATO

Boenna oxymanist y MDKHapOJAHOMY T'YMaHITapHOMY MpaBl BU3HAYAETHCS SIK
TUMYacOBE 3aHATTA 30pOMHMMHM CWIAMU TEPUTOPI MNPOTUBHUKA. OKymnamis
BH3HAYAETHCSA XapaKTepOM BiMHM, 1i mOMTHYHMUMH [iUsiMA. [lpm  oxymartii
aJIMIHICTpPAaTUBHE YMPABIIHHA HA OKYMNOBAaHIA TepUTOpPIii 3AIMCHIOETHCS AEpPKaBOIO,
mo okynye. [Ipu npoMy, BIIMOBITHO 1O HOPM MDKHApOJTHOTO TMpaBa OKYIOBaHA
TEPUTOPIS 3ATUIIAETHCS TEPUTOPIEIO TiET AepkKaBH, SKid BOHA HaJexala 10 OKyMaIlii,
il Mot Moske OyTH 3MIHEHA B PE3yJIbTATI MICIIBOEHHOTO BPETyTIOBAHHS.

Hopmu MbKHApOIHOTO F'yMaHITapHOTO MpaBa BUMAraroTh IIaHyBaTH ICHYIOY1 B
KpaiHl 3aKOHM, Tpagulii ¥ 3BUYAl KOPIHHOTO HACEJIEHHS, 3a00pOHSIOTH
NPUMYIIYBATH JKUTENIB 3aWHATOI TEPUTOPIl 10 Aadl BIIOMOCTEN MPO apMit0 CBOET
KpaiHu, 3aco0M 000POHHU, a TaKOXX JI0 MPHCATH HA BIPHICTH Bopory. Ha 3aifHsTiH
TEPUTOPIi 3a00POHAIOTHCS KOJCKTUBHI MOKapaHHs W yCSKI HII MIpU 3IAKYBaHHS i
TEPOPY, a TAKOXK Yy3STTS 3apy4yHUKiB. HaceneHHs OKymoBaHOT TEpUTOPii HE MOXKHA
OPUMYIIYBAaTH CIIYy>KUTH B 30pOMHUX cuiiax a00 CHelialbHUX YacTHHAX OKYIAHTA,
3a00pOHSAETHCS BCSAKHMM THCK ab00 TpolaraHjga Ha KOPHUCTh JOOPOBUIBHOTO
HAJIXOJDKEHHS B Horo apwmito. He mormyckaeTbes 3arydeHHsl HaCeJleHHSI OKYIIOBaHUX
TEPUTOPIM 10 BOEHHHMX OIEpaliif, a TaKoXX WHOro MNEPEeMIlICEHHS Ha TEPUTOPIO
JepKaBH, IO OKYIye, a0 TepuTopito Oyap-aKkoi iHIOI nepxkaBu. JlepikaBa, 110
OKYIlye, HE TOBMHHA IEpEeMIlaTh 4YacTHUHY CBOTO IMBUIbHOTO HACEJIEHHS Ha
OKYIIOBaHy HEI TEPUTOPil0; 3a00POHSETHCS BCSKE 3HUIICHHS PyXoMoro abo
HEPYXOMOT'0 MaifiHa, 110 € HAUBITYaTbHOI a00 KOJIEKTUBHOIO BJIIACHICTIO TPUBATHUX
ocid abo nepxkaBu, TpoMaj, TPOMaJAChKUX a00 KOOTIEpATUBHUX OPTaHI3allii, 110 HE
SIBJSIETHCST A0COJTIOTHO HEOOXITHUM JIJIT BOEHHUX OTIepaITii.

Buxonsun 3 po3risiHyTHX MOCTYJATIB MDKHAPOJHOTO T'yMaHITAPHOTO IpaBa

CTa€ 3pO3YMUIMM, IO POCII HEXTYe€ BCIMa ICHYIOUMMHU NPABOBUMHU HOpMaMmu. 3a
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TaKMX YMOB, OpTaHBallsl pyXy Omnopy HaOyBae e OUIbII BaXXIMBOTO 3HAYEHHS.
BinnoBinHo no0 gociny kpaiH wieHiB HATO HaceneHHs BBaXaeThbCsl OCHOBHUM
cy0'eKTOM ONOpPY B YMOBax 3aCTOCYBaHHS TOTabHOT 00OpoHU. COIO3HUKH Ta
MapTHEPH BIAIrPaOTh BAXKIMBY pOJIb y MATpUMII 3axomiB omopy. OcCHOBHa
BUIMIHHICTh MDK TPaJULIMHOIO Ta TOTAIbHOK OOOPOHOIO MOJSrae y HEOOXITHOCTI
MiITOTOBKM HACENICHHS 0 BUKOHAHHS IEBHO1 POJI, IO BIABOJAMTHCS B yMOBax
TOTaIbHOT 000POHHU. Y BUMAKY TOTAbHOT 000POHU HACEICHHS IOYHUHAE BIAIrpaBaTu
OUTBIIT 3HAYHY Ta BAKJIMBY POJib. BinTo 11 moaidoHa MIrOTOBKA € YaCTUHOKO KOHIICTIITI
cTiikocTl. [locuieHHs Ta HCTUTYIIOHANBAIlS CHIBPOOITHUIITBA CEpell MIHICTEPCTB,
IPOMAJITHCHKUX OpraHi3ailii Ta MHMPOKOi MyOJIKM MarOTh HAA3BHYANHO BaKIIMBE
3HAUEHHS JJIs 3arabHOTO ycmixy. [lonioHa cmiBmpars crpusie GopMyBaHHIO OUTBII
CTIAKOTO CYCIUIbCTBA Ta 3MIIHIOE MEpEeXl Omopy, IO 3aCHOBYIOTHCSA Yy pasl
BUHHUKHEHHSI HEOOX|THOCTL

Kpainamu unenamu HATO Bu3HaueHO, IO CTIMKICTh CYCHUILCTBA CHPUSE
3a0€3MEUYCHHI0 CTPUMYBAHHSA Ta IUIAaHyBaHHS HaIllOHATbHOI OOOpOHHU, 30KpeMma,
opraHi3aiii Oomopy JJs BIUIHOBJIEHHS HAIllOHATLHOTO CYBEPEHITETY, a TaKOX HOTO
BiIOYZ0OBU 1O 3aBEpLICHHI OMOPY. 3arajoM, Led TepMIH BKa3zye Ha >KMBYYICTb Ta
BUTPUBAIICTh CycHUIbCTBA. CTIMKICTh — LI OakaHHs JIIOJEH 30epiratu cTaTyc-KBo,
IIe BOJISI Ta CIIPOMOXKHICTh MPOTUCTOSITH 30BHIIIHBOMY THCKY Ta BIUIMBaM Ta/a0o
BITHOBJTIOBATHCS Bil HACJIIKIB TIOAIOHOTO THCKY a00 BIUIMBY.

Hocgix opraHi3aui'1' pyxy onopy kpaiHamu wieHaMu HATO BuzHauae, mo 10
CKIIazy opraH13au11 pyxy onopy, 3a3BHYAN, BXOISITh YOTHPH OCHOBHHX KOMIIOHCHTH:
MANUDIA, JOMOMDKHI OpTraHi3allii, MapTU3aHCHbKl BiiChbKa Ta IMyOJIMHA CKIIAJ0BA.
Mera, 3aBmaHHS Ta YCIHIIIHICTh 3aXOJIB ONOPY BH3HAYAIOTh PIBEHb PO3BUTKY
KOKHOTO 13 3raJlaHuX KOMIIOHEHTIB, a TAKOX B3aEMOBITHOCUHU MK HUMHU. [limniuis
Ta MapTU3aHCHKI BIMChbKAa BIIHOCATH JI0 TMOJITUKO-BIMCHKOBUX CYO'€KTIB, IO
3alMarOThCs SK TOJITHIHMMH, TaK 1 BIACHKOBHMH 3axodamu. Ha mepmomy erarti
pyXy OIopy, 3a3BUYail, yTBOPIOIOTh manuuist. [Ipu oMy, BpaxoByeTbcsi OaueHHs
KEpPIBHUIITBA Ta TMParHEHHs HACEJICHHS BUTICHUTHU OKYMAllliiHI BiiChKa 3 BJIACHOT
Teputopii. TUMYacoBl 4JIEHM JOMOMDKHOIO KOMIIOHEHTY HaJalTh MPHUXOBaHY
MITPUMKY MANULUTIO Ta MMapTU3aHCBKAM BilichbKaMm. [lyOmigHUN KOMITOHEHT
BBOXAETHCS BIIKPUTHUM Ta TMOJITHYHUM CyO'ekToM. SIKIo oKymariiiHi BiiChKa
J03BOJISIIOTH ICHYBaHHS MyOJIIMHOTO KOMITIOHEHTY, TAKUW OpraH MO 3/IiCHIOBATH
MepeMOBHHH 3 OKyMNaIiiHOIO BIAA0I0 abo o6paHHM HEIO YPAZIOM. [Ipu upomy,
3TajiaHi MepeMOBHUHU MOKYTh POBOIUTUCH Bill IMEHI PyXy OTMOPY, TIHBOBOTO YPSIY,
a TaKOX TMEPEeMIICHOTO Ypsiay abo ypsny y BuTHaHHL YoTHpW TpaauIidHi
KOMIIOHEHTH pyXy omnopy (IINuuis, NapTU3aHChKI BIIChbKa, TOMOMIXHI OpTaHI3aLlil
a00 myOmiyHi Cy0'€KTH) MOCTIHHO PYXalOThCs, PO3BUBAIOTH BIACHE CIIBPOOITHUIITBO
Ta 3MIHIOIOTHCS Mif JI€F0 BHYTPIMHIX a00 30BHIMIHIX (aKTOPIB.

3aragbHO BiAOMO, LI0 KOJU pyX ONOpPY NOYMHAE MAIATH, BIH 3a3BUYail
MPOBOJIATE OOMEXKEHI 4uu ApiOHoMaciTabHi O0o0#oB1 Aii Ta omepauii. Kosm BoHU
TOCSTAIOTh CKIAAHINMX PIBHIB OpraHi3allii, OCHAIICHHS Ta IATOTOBKH, TOMII B iX
BEJIMKUX OIEpaIiisiX MOXXYTh OyTH ITOMIYEHI C€IEMEHTH TPaJMIIIHHIINIOT TaKTUKH.
TakTrka pyXy omopy XapakTepH3y€eThCsl HEBJIOBHMICTIO, PANTOBICTIO Ta KOPOTKUMH,

ajie HanpyXeHUMH OOMOBUMHU IIIMU. BUIBIIICTH omeparliil € aTakylouuMu, ajie He
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oboponHumu.  HailOutbll  3araJibHUMH ~ TaKkTUYHUMH  NpUAOMaMHu,  1IO
BUKOPHUCTOBYIOTHCSI PYXOM OTIOPY, € 3acCilKu, peiau Ta qpioHomaciuradHi ataku. Li
NpUHOMHU 3a3BUYail CIPSIMOBAHI MPOTHU TMOCTIB OE3MEKHU, HEBEIUKHUX TMIAPO3IUTIB
BINCHK, PI3HUX 00'€KTIB Ta KOMYHIKAIIMHUX JIHIH.

HaiionanbHuii  BIICBKOBUHM OMIp 1HO3EMHHM OKYHALIMHUM CHJIaM MOXKe
NPOBOJUTUCH 13 3ally4eHHSM 3BUYAMHHUX BIMCHK Ta pe3epBy. Lli Bilichbka MOXkHA
00’eqHaT a00 MOCWIUTH 32 paxyHOK HOMEpPEeNHbO BiMiOpaHOi Mepexi oci0, 110 He
MarOTh JKOJHOTO BIUTHOIICHHS 10 MIHICTEPCTBA O0OOPOHM a00 CHIJIOBHUX BIIOMCTB.
[lonibHa BiACYTHICTH JOCBITY NPOXOJKEHHS BICHKOBO1 ab0O JepiKaBHOI CIIy:KOu
YCKJIQIHUTh 1X BUSIBJICHHS OKyNAllIiHUMU BIACHKaMU Yy pa3l OTPUMaHHS JOCTYIY J10
ocoboBux cnpaB. HacemeHHs moske goiyyaTcsl JO MPOBENEHHS 3aXO/AIB ONOPY
HEHACHUJIbHHUIIBKOTO 200 IMacCUBHOTO XapaKTepy.

[InanyBaHHsI OomOpYy Ma€ 3/IHCHIOBATUCH 34 Y4acTl BCIX CKJIaJIOBUX €JIEMEHTIB
ypany. Y BHUIQAKY 3 JAepXaBaMH, IO 3aCTOCOBYIOTH KOHIICHIIIO KOMIUIEKCHOT,
TOTabHOT abo0 1HmIOT mMOAI0OHOT O00OPOHHW, TpOIEeC IUIAHyBaHHS OIOPY Mae
BiIOyBaTUCS 3a y4acTl HEypsJOBUX CYO’ €KTIB 3 TPOMAJICHKOTO CEKTOPY, a TaKOXK
KJIIOYOBUX COIO3HUKIB Ta MapTHEpiB. B naHoMy BUIAAKYy OCOOIMBOI BaXKIMBOCTI
HaOyBa€e pO3yMIHHS Ta pO3poOKa MDKBIIOMYOrO MIAXOAY Ta MPOLECY IUIAHyBaHHS
omopy. Takuii MAXiT M0 IUIAHYBAaHHS CIpHsE 3a0€3MEUCHHIO €IHOCTI 3yCHIb Ta
HAI[IOHAILHOMY 3JIar0J[KEHHIO, 10, B CBOIO YEpry, JA03BOJIAE€ MIABUIIUTUA PIBEHb
HaI[IOHAJILHOI CTIMKOCTL Ha mepimmx eranax pearyBaHHS JepKaBu Ha 0€310CEPEHIO
3arpo3y 1HO3€MHOTO BTOPTHEHHS MaTHME 0arato CHUILHOTO 13 pearyBaHHSM Ha
BUMANOK NpUpoaHUX abo TexHOreHHux Karactpod. BogHouac, BpaxoByrouu
00CTaBUHM, 32 IKUX BUHUKATUME NTOTpeda y MpOBEAECHH] OMOPY, BIANOBIIAILHICTD 32
KOOPJAVHYBaHHA 3axOJiB 3 IUIAHYBaHHS pyXy OINOPY Mae€ TOKIAAaTUCh Ha
MIHICTEPCTBO 0OOPOHHU.

TakuM YMHOM, MOJKJIMBO 3a3HAYMTH, IO BIAMOBITHO 10 AOCBITY y cdepi
opraHizallii HalllOHaJILHOTO CIPOTUBY KpaiHamu uiieHamu HATO, omip — e hopma
OoitoBux Aiid. Onip Moke IPOBOAUTHUCH coto3HMKamu abo nmaptHepamMu HATO npoTtu
CYCIIHIX aBTOPUTAPHUX PEKUMIB, IO MO0 MPOLIEC CTPUMYBAHHS Ta BOJIOJIOTh
JTOCTATHIMH CIIPOMOKHOCTSIMHM JIJIT  3aXOIUICHHS, TIOBHICTIO a00 dYacTKOBO,
CyBepeHHOi TepuTopii coro3nnka abo nmaptaepa HATO. 3puuaitauii omip HaceleHHs
OKyMaUIfHUM BIAChKaM, a TaKO OUIbII CHEUIATI30BaHUI Ta LUIECIIPSIMOBAHUMA O TP
3 OOKy BIMChK a00 Mepexi pyxy ONOpy Ma€ BaXJIMBE 3HAUEHHS JJISI 3arallbHOTO
yCHiXy, OJHAaK, JepraBa, L0 BIAYYBa€ 3arpo3y, Ma€ 3BEPHYTUCS O BJIACHHUX
COIO3HHUKIB Ta MapTHEPIB y MEpioJ /10 BUHUKHEHHS KPU3M 3 METOIO MPOBEICHHS
CIUIPHOTO TUIAHYBaHHS Ta MIATOTOBKU 110 omopy. lIpoBeneHHs omopy m03BOJISIE
BUTPATU Yac JJs MIATOTOBKM 3BUYAMHMUX BIMCHK COIO3HUX JEpiKaB Ta JEprKaB-
MapTHEPIB 0 BUTICHEHHS MPOTHBHHUKA 3 OKYMOBaHOI TepuTopii. B mporeci Takoi
HIITOTOBKU CUJIM PYXY ONOPY, TIFOUM Yepe3 JIETITUMHUN ypsij (1epeminieHuit abo y
BUTHAHHI), MOXXYTh TIEpe/IaBaTH pO3BIIyBaIbHY IHPOPMAILIIO 3 OKYIOBAHOT TEPUTOPIL
Ta BXKUBATH HIIMX 3aXOIB JIJISl MITOTOBKH CEPEIOBHINA 10 MPUOYTTS BIACHK.
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YK 355.4

I'nmo6a O.B., noxrtop ¢uiocodii, qoueHT kadenpu 3EHITHUX PAKETHHUX BIACHK
IHCTUTYTy aBialii Ta TPOTHIOBITPAHOI 0OOpoHM, HarlioHaTpbHUI YHIBEpCHUTET
ob6oponu Ykpainu, moakoBHuK, MeabHu4yeHko B.C., kanauaaT BiiChKOBUX HayK,
JOUEHT, JOLEHT KadeApu 3EHITHUX pPAaKETHUX BIACHK IHCTUTYTY aBialii Ta
NPOTUNOBITPSIHOT 000poHHU, HallloHanbHUI yHIBEpCUTET 000POHH YKpaiHU

HEPCIIEKTUBU BITIPOBA/’KEHHS CTAHAAPTIB HATO B IIPOLEC
CTBOPEHHSA CUCTEMMU NPOTUITIOBITPSAHOI OBOPOHHA

Hama xpaina gocsiria 3HaUHUX YCHIXIB IIOJ0 YpaKeHHs 3ac001B MOBITPSIHOTO
Haraay npoTuBHUKA. [IpoTe, cTBOpeHa crcTeMa 000pOHHM Iiie He 3a0e31euye TOBHHUN
KOHTpPOJIb 32 CUTYaIli€l0 B MOBITPL. TOMY, € KOPUCHUM 1 HEOOXITHUM MPOJIOBKEHHS
BrpoBakeHHs JocBiny HATO B icHyroumii NOpsiA0K 3aCTOCYBaHHS CHUJI 00OPOHHU.

Boxe cboroHimi yac riaHyBaHHs 3aCTOCYBaHHS CKJIQJIOBUX CUJI 0OOPOHU MU
MaeMoO O34 TPHUKIAAIB BUKOpHUCTaHHSA TinxoaiB 1 ctangaptis HATO. Ilupoko
Binomi myouikanii AJP-01, AJP-3, AJP-5, AJP-3.3, AJP-3.3.1, AJP-3.3.2, AJP-3.3.3,
AJP-3.3.5 € BU3HaYaJIbHUMHU Ha OTIEPATUBHOMY PiBHI 3aCTOCYBaHHS 00’ € JHAHUX CHUJI
ANbSHCY, BOHHM CTaJldi OCHOBOIO JJIi BUBYEHHS 1 BpaxyBaHHS MNpHU IUIaHyBaHHI
3arajlbHOBIMCHKOBHX 1 MOBITPSIHUX oneparlliid 30poitnumu Cunamu YKpaiHu.

VY Ttoii xe yac, nokrpuHa ATP-82, ko0 BU3HAYalOThCSI OCHOBHI MOJIOKEHHS 1
HIX0U 70 CTBOPEHHS Ta (PYHKIIOHYBAHHS CHUCTEMH MPOTHUIIOBITPSHOI 00OpPOHH,
BB)KAETHCS ITyOTIKAIIECI0 TAKTUYHOTO PIBHA. Ii BUBYEHHS A€ 3MOTY 3PO3YMITH, K
CTUKAIOTHCSl OMEpaTHUBHUI 1 TAKTUYHUN pIBEHb 3aCTOCYBaHHS BIACHK B XOJ1
opraHiBauii TUTaHb NPOTUIIOBITPSIHOI 0OOPOHH.

Bzaram, BnpoBamxenns ctangaptis HATO B mpouecu IIaHyBaHHS
MIPOTHUTIOBITPSIHOI 000pOHU B YKpaiHi Mae 3HAYHI IepeBarud Ta MOTEHIAT Ha BCIX
piBHsX 3acTocyBaHHs Biiickk. HATO mae mmpokwuii 7ocBin y cepi mpoTUNOBITPSIHOT
OOOpOHHM Ta CTBOPEHHS IHTETPOBAHMX CHUCTEM. 3€HITHI PaKeTHI CUCTEMHU KpaiH-
YJIeHIB AJIbSIHCY BXKE MOKa3anu CBiM moteHuian. BoHu 3a0e3neuyrors epeKTHBHMIA
3aXMCT BiJI MOBITPSHUX 3arp03 KOKHOTO JIHS.

Towmy, BupoBamxkenHs ctanaaptie HATO HeoaMiHHO cipHsITUME PO3BHTKY, Y
HepIIy 4epry, 3eHITHUX PaKETHUX BIACHK, K CKJIQAOBOI CUCTEMH MPOTUIOBITPSHOI
000pOHH, a TAKOK 3MOKe JonoMOrTH 30poitHiuM Cunam YKpaiHu:

ONTUMBBYBaTU CBOI CUCTEMM Ta MPOLECU IJIsI JOCSTHEHHS MaKCHUMAalbHOT
e(pEeKTUBHOCTI MPOTUMOBITPSIHOT O0OOPOHH, IO MIABUIIUTH €(PEKTUBHICTH 0OOPOHHU
BCI€l KpaiHu;

30UIBIIIMTH CYMICHICTh Ta IHTErpallif0 YKPAiHCHKUX CHUCTEM 3 CHCTEMaMH
000POHHU IHIIMX KPaiH-YJICHIB AIbSHCY, MO MOJETINTh MalOyTHI CTIUIbHI OTepartii
Ta B3a€MOIIIO;

MIIBUILMTH KBaTI(IKaIll0 Ta pIBEHb MIATOTOBKU YKPAIHChKUX BIACHKOBHUX, L0
CIIPUSATAME PO3BUTKY MPO(dECIOHATI3MY Ta MIBUILICHHIO PIBHS TOTOBHOCTI 10 Al Yy
PIBHHX yMOBax 00CTaHOBKH;
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OTPUMATH JOCTYI J0 HOBITHIX TEXHOJIOTIA Ta MEpefoBUX Po3po0oK y cdepi
NPOTUIIOBITPSHOT 00OPOHHU Yepe3 y4acThb B IpoIiecax CTaHAapTU3ALlll Ta 30IMKEHHS 3
HATO;

MMOKa3aTH CBOKO 3JIaTHICT, JO CHIBMOpami Ta BUKOHAHHSA MDKHApPOHUX
CTaHJAPTIB, 110 CIPUATUME MIIBUILEHHIO JOBIPU MDKHAPOHUX MMapTHEPIB.

TakuM YMHOM, MOKpAIEHHS €PEKTUBHOCTI MPOTUIOBITPSHOI 000pOHH,
CYMICHOCTI Ta iHTerpailii, piBHS npodecioHanidMy Ta HiIrotoBku 30poiHux Cui
VYkpainu, OTpMMaHHS JOCTYITy 0 HOBITHIX TEXHOJIOTIA 1 JOBipa MDKHAPOIHUX
NapTHEPIB MOXE JOMOMOITH YKpaiHi MOKpallMTH CBOT OOOPOHHI MOKIMBOCTI,
3a0e3meyuTH OUThITy O€3MeKy Ta MIABUIIUTY PIBEHb 3aXUCTY KpaiHu.

YJIK 355.42/355.426.4:342.95

I'opneBebknit C. O., K.BIICHK.H., 3aCTYINHUK HavyalbHUKA Kadeapu npodeciiiHoi
niaroroBky, HamionanbHa akanemiss HamionanbHoi rBapiii YKpaiHu, MOJIKOBHUK,
JManbko B. B., an'toHkT an'touktypu ta fokropantypu HA HI'Y, noaxkoBHUK

YTOYHEHHSI KOHLENTYAJIbHUX OCHOB OPTAHI3ALIL B3A€MO1I
HALIIOHAJIBHOI 'BAP A1 YKPAIHU I3 CWIAMM BE3NEKH I
OBOPOHM Y C®EPI 3ABE3NEYEHHA TPOMAJICHKOI BE3IIEKH

Cuctema 3abe3rnedyeHHs] TPOMaJChbKOi Oe3Meku B Hallil KpaiHi mependadae
KOMIUJICKCHE 3aCTOCYBaHHS CHJI 13ac001B 3HAYHOT KUTbKOCTI OpTraHi3alliii 1 BITOMCTB.
SlkicHe BHUKOHAHHA 3aBJaHb OOYMOBJIOETHCS, HacamIiepel, CBOEYACHOIO
opraH13au1€}0 e(EKTHBHOT B3a€MO/Iil OpPTaHIB BIHCHKOBOTO praBJ'IlHHH HamionamsHO1
reapaii Ykpaiam (HI'Y) 3 mpaBOOXOpOHHMMH OpraHamu, IHIMMMHU BIHCHKOBHUMU
dbopMyBaHHIMH, OpraHAMH JIEPKABHOT BJIAJHM Ta MICIIEBOTO CaMOBPSITyBaHHS TOIIIO.
Tak, Ctpareris rpoMaacbKoi O€3IeKH Ta IUBUILHOTO 3aXHUCTY YKpaiHU 3aTBEpIKeHA
29.06.2021 poky mepembadae, MmO «... CTpareriyHol METOK 3MIIHCHHS
rpoMaJicbkoi Oe€3MeKku Ta BIOCKOHAJICHHS MHMBUIBHOTO 3aXHCTy € (OPMyBaHHS
O€3IMEKOBOr0 CepeNoBUILA.» A OJIHIEIO 31 CTPATErMHUX LUIEH (OPMYBAaHHS TaKOTO
cepenoBuma € «..lHCTHUTyanmBaiis CHCTEMH KOOpAMWHAIIi Ta B3aeMojii y cdepi
rpoMaJicbKoi 0e3MeKH Ta UMBUIBHOTO 3aXHCTY: ..yJOCKOHAJIEHHS IHCTUTYIUNAHUX
3acaj KoopiauHaii y cdepl rpoMaachbkoi O€3MeKu Ta HUBUIBHOTO 3aXHUCTY...;
..TIOCWJICHHS MDKCEKTOPAbHOI B3a€MOJIil, 10 BKIOYaE (HOPMyBaHHSI CUCTEMHU
B3a€MO/IIl CHJI TPOMAJICBEKO1 O€3ITeKH Ta IUBUTLHOTO 3aXHUCTY 3 OpTaHAMH JepKaBHOT
BJIQJIM HA BCIX PIBHAX, MakKCUMaJbHE 3aJlydyeHHsS I1X JO0 BUKOHAHHS CILUIbHUX
3aBAaHb...». TakKUM YHUHOM, € TMOTpeda YTOYHEHHS KOHIICTITyalbHUX OCHOB
opraHiailii B3aemoii B cepi 3adbe3nedeHHs TpoMaichbKoi OE3MeKH.

KonnentyanpHi ocHOBH B3aeMojiii B cdepi 3abe3mMedeHHS T'POMaIChKOI
Oe3Mekl MOJKHA BH3HAYUTH SK KOMIUICKCHY IUTICHY TEOPETHYHY CHCTEMY, IO
00'eIHy€ CYKYIHICTh TEOPETUYHHUX MOJOKEHb NPO CYTHICTh, MPUHLMUIHU, GOPMH 1
CrocoOM B3a€MO/ITl B PI3HUX YMOBaX (B MEPILy YEpTry — Y KPU3OBHUX CUTYALIIX).

KonnentyanpbHi OCHOBM B3a€EMOJIli B KOHTEKCTI YIMPABIIHHSA OXOIUTIOIOTh
PIBHOMAHITHI aCTeKTH, sSIKI BU3HAYaIOTh SK OpraHi3ailii, Tak 1 OKpeMl IHIAWBIIH

B3a€EMOIIFOTE JUIST JOCATHEHHS CIUIbHUX IUIEH.
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OCHOBHI €JleMEHTH KOHIIENITyaJbHUX OCHOB MOXYTh Iiependadyaru Takl
CKJIQJIOBI: 3arajibHe IUICHOKIIaIaHHs W BUPOOJICHHS CTpaTerid JiIbHOCTI CYO’ €KTIB
B3a€MO/Iii; HOpPMAaTHUBHO-TIpaBoBa 0a3a; JiIEPCTBO ¥ KOMAaHIyBaHHSA, CTBOPEHHS
iepapXxii yIpaBJliHHS, BU3HAYECHHS PoJiel Ta cdep BIIMOBIIAILHOCTI, BIIKPUTICT Ta
JOBipa: CTBOPEHHS CEPENOBHINA BUILHOTO OOMIHY JyMKamu; OOMiH a00 CIHUIbHE
BUKOPHMCTAHHA PECYPCIB; KOMYHIKaLs (epeKTHUBHA nepeaada Hpopmailii, CTBOPEHHS
BIIMOBIIHUX TMPOTOKOJIB O0OMIHY IH(QOpMaIl€r); cmiBOpaus (COUTbHI 3yCHIUIA
YY9aCHUKIB JUIA JOCSATHEHHS CIUIBHOT METH); BJIaCHE B3aeMoisl: (GopmanbHa Ta
HepopManbHa, YHOPSJKOBAaHAa HOPMAaTHBHHUMH aKTaMHU Ta HECTPYKTypOBaHa,
BUPILIEHHS! KOH(JIIKTIB, 1[0 BUHUKAIOTh PH B3aeEMO/Iil; (GOpMH 1 CITIOCOOU B3aeMOil
HA PBBHMUX PIBHIX YIPAaBIIHHS; OpTaHBaIllifHa KyJIbTypa (I[IHHOCTI, IEPEKOHAHHS Ta
MOBEJAIHKOBI HOPMM WIEHIB OpraHi3aiii); TexHojori (oHiaiH-ardGopMmu,
BIICOKOH(EpPEHIIll TOLIO); CcUCTeMa OO0’ €KTUBHOTO OIIHIOBaHHS €(EeKTUBHOCTI
B3a€MO/Ii Ta IHPOPMYBaHHS BIANOBIIHUX KEPIBHUKIB PO PE3YIbTATH OL[IHIOBAHHS.

Ha ocHOBI aHaniBy KepiBHUX JOKYMEHTIB Ta MPAKTUKH OpraHi3alli B3aeMoil
IIpU BUKOHAHHI 3aB/IaHb 13 3a0€3MeUEeHHs TPOMAJIChKOT 0€3MEKH MOKEMO 3a3HAUUTH
TaKi KOHIENTyaJIbHI OCHOBH OpTaHi3allii B3aEMOIl 115 3a3HaYeHO1 cepu :

—  PpO3BUTOK  €IUHOI  CHCTEMH  LUICTIOKIAJaHHS, CEepeAHbO-  Ta
JTOBOTOCTPOKOBOTO IUIAHYBAaHHS 13 3a0€3IEUYCHHS T'POMAICHhKOi OE3MEeKH, a TaKOX
NPUNHATTS Ta Y3TOJKEHHS PillleHb 3 pearyBaHHS Ha KOHKPETHI KpU3O0B1 CUTYaIlii Ha
Jep>KaBHOMY PIBHI;

— BHUKOPUCTaHHS OpraHiB3alliiHOI CTPYKTypH OpPTaHIB YOpPaBIIHHSI, sKa
3abe3meuyBaia O CIPOMOJKHICTh 3IMCHEHHS B3a€MOJIIl 3allydeHUX CHJI 1 3aC001B B
PBHUX YMOBax 00CTaHOBKH (3AMIHICTPATUBHO-IPABOBUX PEXKUMAX);

— CTBOpEHHsS 1 MOCTIHHE YTOYHEHHS NOBHOIIHHOTO MAaKeTy HOPMATHUBHO-
NpaBOBUX aKTIB, IO BHU3HAYAIOTh MEXaHBM B3aeMoOAii B cdepi 3a0e3reueHHs
rPOMaIChKOi OE3TIEKN HA PI3HUX PIBHAX YITPABIIIHHS;

— 3aKpIJICHHS. OCHOBHUX MPHUHIMUIIB MOOYI0BH Ta (PYHKIIOHYBAaHHS CUCTEMHU
B3aemozii HI'Y 3 Hummmu cy0’ ektamu cun 6e3neku 1 000poHy;

— YITKE PO3MEXKYBaHHS KOMIIETEHLIM 1 mOoBHOBakeHb MDK HI'Y Ta tHImMMUH
cy0’exkTaMu Cul Oe3leKd OOOpOHHM, B TOMY YHCIII YTOYHCHHS TOPSJKY Iepenadi
YIPAaBIIHHA Ta B3aEMHOTO MIAMOPSIKYBAaHHS Ha PI3HUX €Tarax BUKOHAHHS 3aBJaHb;

— 3a0e3MeueHHs] B3a€MO/IIl Ha BCIX PIBHAX (DPYHKIIOHYBaHHS CHJI O€3MEKH 1
000pOHHU;

— PBHOCTOPOHHS IATOTOBKAa €(PEKTUBHHUX JIIEPIB, 3JaTHUX OPTaHI3yBaTH
B3a€EMOJIIF0 MPU BUKOHAHHI CKJIQAHUX OE3MEKOBUX 3aBJaHh B YMOBaX 4YacOBUX 1
PECYPCHHUX OOMEXKEHB;

— 3abe3meyeHHs e(EeKTUBHOI KOMYHIKAIli Ha 3acaaax B3aeMHOI JOBIpU 1
TOTOBHOCTI J0 CITIBIIPAITI];

— CTBOPEHHS MEXaHI3MIB BUPIIEHHA KOH(QIKTIB, 0 MOXYTh BUHUKHYTH B
X011 3HAXO/IKEHHSI CIUIbHUX PIIIECHb;

— BpaxyBaHHA IHCTUTYLIOHAIbHUX OCOOJMBOCTEH CYyO’ €KTIB B3a€MOJIi:
MIPaBOBOTO CTaTyCy, (hopM 1 crmocoOiB BUKOHAHHS 3aBAaHb TOIIIO;

— 3abe3neyeHHs KOHTPOJIIO 3a JOTPUMaHHSAM IUJIaHIB B3a€EMOJii B XO/Ii

BUKOHAaHHA ITOCTABJICHUX 3aBJAaHb,
53



— HEJOMYIICHHS HEY3TOKEHOCTI B MUTAHHAX YIPaBIIHHS;

— KOMIUIEKCHE BUKOPHUCTAHHSI CHJI 13aC001B B3a€EMOAIIOUHX CYO'€KTIB;

— JIOCTaTHS HE3aJCKHICTh 1 CAMOCTIHHICTh B3a€EMOJIIFOYUX CYO'€KTIB OO0
BUKOHAHHS TIOKJIAJICHUX 3aBJaHb B MEXKax KOMIIETEHIII B paMKax €IMHOI CUCTEMHU
YIPABIIHHS MEBHOIO OMEpalli€ero (AIbHICTIO).

Jlo mpioputeTHux GopM B3a€EMO/Iii MOKHA BITHECTH:

— Ha CTpaTeriyHOMY PIBHI: CIIUTbHE 3 OpTaHaMU JAepPKaBHOI By BUPOOICHHS
Jep KaBHO1 MOJIITHKH, CTPATETii 3aCTOCYBaHHS CHJI O€3TIEKH 1 00OPOHM M Y3TOKCHHS
IUTaHIB JISUTbHOCTI HA BCIX €Tarax yrnpaBJIiHHS;

— Ha OINEpPaTUBHOMY: CHUIbHI/Y3TOJKEHI aHAITUYHI i IJIaHyBaJbHI 3aX0]U
PBBHOBIIOMYHX CY0’ €KTIB, BUPOOJICHHS 1 BHECEHHsI 00’ €THAHWUX OPTaHIB YIPaBJIIHHS
(omepaTBHUX MITA0IB) CIUIbHUX MPOIMO3UIIN; CTBOPEHHS CHUIbHUX pOOOYHUX TPYIL,
NPOBEACHHS CIUIbHUX HAPaJ, KOJETI;

— Ha TAaKTUYHOMY: OOMIH CJIy’)kO0OBO-OOMOBUM 1 ONEPATUBHUM JOCBIIOM;
3MICHEHHS CMUILHOTO aHali3y OOCTAaHOBKH; OOMIH aHATITUYHUMH JOKYMEHTaMH,
OTIEpaTUBHOIO 1H(OPMAINEI0 Ta 3BITHICTIO; OOMIH OTIEpaTUBHUMU TPYIMaMHU; CIILUIbHE
KOpPUT'YBaHHS IUJIaHIB OTEpalliif, i Ta 3aX0JIB Yy BIAMOBIIHOCTI 10 iX pe3yJbTaTiB
TOIIO.

Taxkum auHOM, ChOPMYIILOBAHI KOHIIENTYAIbHI OCHOBH OpraHi3allii B3aEMO 111

HI'Y 1B cumamu Oe3mnexku 1 000poHH y cdepi 3a0e3MeueHHsT TPOMaAChKO1
0e3MeKu MICTATH SK 3arajibHl NPUHIIUIN OpraHi3ailii MDKBIIOMYOi B3a€MOJII, TaK 1
MICTATh TI€BHI OCOOJIMBOCTI, MpUTaMaHHI came cdepi 3a0e3MneueHHss IPOMaIChKO1
O0esmeku. HampsMkoM mMmomambIMX JOCHUDKEHb MOXKE OyTH PO3pOOJICHHS
KOHIIETITYaJIbHO1 MOJIEJIl B3a€MO/Iil y AaHii cdepi.

YK 355.4

I'opoenko B.M., k.BUichK.H., nomeHt, mnpodecop kadbenpu IloBirpsanx Cun
IHCTUTYTY aBiallii Ta NPOTHHOBITPsIHOT oOopoHHW, HarioHanpbHUN yHIBEpCUTET
oboponun VYkpainu, nosikoBHUK, Kipeenko B.B., K.BIACHK.H., JOIEHT, JOLIEHT
kadpenpu IloBirpsHux Cuia IHCTUTYTY aBlali Ta OPOTHUIIOBITPSHOT OOOpPOHH,
Harmionanpuuii  yHiBepcuTeT 000poHM YKpainu, mnoikoBHuk, Turtapenko O.b.,
K.BIMICHK.H., JOIIEHT, aomeHT kadeapu Ilosirpsaux Cun HCTUTYTY aBiami Ta
OpPOTUNOBITPSAHOI  000poHH, HamioHanbHUIl yHIBepcUTeT O0OOpOHM YKpaiHH,
MOJIKOBHUK

METOJAUKA BUSHAYEHHSA BAXKJIMBOCTI KPUTUYHUX OB’EKTIB 3
BUKOPUCTAHHAM METOLY ®AKTOPHOI'O AHAJII3Y

JlocBim BemeHHS TPOTHUHOBITPSIHOI 00OpoHWM VYKpaiHM 3  MOYATKY
HIMPOKOMAcIITaOHOTO BTOPTHEHHS POCIACHKOI ¢eneparii CBIUUTh PO TEHIAEHI
010 TOCTIHHOT 3MIHM TaKTUKU 3ac00IB TOBITPSHOrO Hamaay MpPOTUBHHUKA,
MIEPEHECEHHS aKIIEHTIB MOT0 PaKEeTHO-aBIallIMHUX yAapiB HA PI3HI TPYIU BaXKIUBHUX
JepKaBHUX, BIMCHKOBUX Ta KPUTHYHHX OO0’ €KTIB 1HOPACTPYKTypW 1 HaBITh Ha
MBUIbHE HaceNieHHs. lle CBIMUUTH, M0 BaXJIMBICTE KPUTHUUYHHX OO’ €KTIB, SIK

KOMIIIEKCHUI IIOKa3HHUK, HEC MOKC 6YTI/I ITOCTIHHOIO BCIIMYMHOIO, fAKa 6}0’13
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BHM3HA4YEHA IIIe JI0 M0YaTKy BIAHU. Moro 3uayenHs mae OyTU aJanTHUBHUM T peajtii
00CTaHOBKH, 1110 CKJIANACs, MPOTHO3YETHCS Ta MOCTIMHO 3MIHIOETHCS, MaTH YITKUM 1
3pO3yMUTHI MEXaH3M I HOTOo po3paxyHKy. Came 1ie Ma€e 3a0€3MeUUTH BIICYTHICTh
YIEPEKEHOCTI M Cy0’€KTUBHOCTI B TPHUUHATTI PIICHh Ta CTAaTH HEOOXITHOIO
YMOBOIO Il SIKICHOTO IJIAaHYBaHHSI MPOTUIIOBITPSIHOT OOOPOHM Ta OIHIOBAHHA i1
eeKTUBHOCTI B omieparlisgix. ToMy 3aBAaHHS 1110]10 BU3HAYEHHS BAXJIUBOCTI 00’ €KTIB,
K1 MOTPEOYIOTh MPOTUIIOBITPSIHOTO Ta MPOTUPAKETHOTO MPUKPUTTA € HAI3BUYAIHO
BOKIMBUAM. 3a3HAa4eHI OOCTaBMHHM BHUMAararOTh IIONIYKY Ta PO3POOJICHHS HOBHUX
MIXOIB 010 BU3HAYEHHS BAXXJIMBOCTI KPUTUYHUX 00’ €KTIB Ta iX paH)XyBaHHSI 3a
03HAKOI0 NPIOPUTETHOCTL

MeTor0 JOCHIIKEHHSI € 3acTOCYBaHHS 3alpOINOHOBAHOTO METOJUYHOTO
MIXOAY I0JI0 BU3HAYEHHS BaXKIMBOCTI 00’ €KTIB A1 3a0€3MEUEHHS CHCTEMHOTO
HIIX0AY A0 3aXUCTy 00’ €KTIB KpUTUUHOI IHPpacTpykTypu. Pe3ynbTaroM npoBeaeHux
OOCIIIKEHb € pO3PO0JIEHUI METOIUYHUIN MIIXI KU 0a3yeThCsl HA 3aCTOCYBaHHI

3anporoOHOBaHUK METOAUYHUHN IMAXIT PO3KPHUBAE OCHOBHI ITOJIOKECHHS MO0
3MICTY TIPOLIEAYP BU3HAYCHHS BAXJIMBOCTI KPUTUYHHUX 00’ €KTIB 3 BUKOPHUCTAHHSIM
CVRT-merony, npuifHATOrO y MpolLieci MJIaHyBaHHS omepalliii 30poiHUX CUIl KpaiH
HATO. BuznadeHi meta, 3aBJIaHHsI, TPOTO3UILi 11010 PO3MOJUTY CHJI Ta 3ac00iB
[MT10, 3 BpaxyBaHHs (QakTOpiB, sIKi OyJIU OTpUMaHi i Yac OIIHIOBAHHS BaXKIMBOCTI
KPUTUYHUX 00’ €KTIB.

YK 681.3. 355/359
TI'opoanos B.I1., 1.B.H., ipodecop, mpodecop kadenpu 3ade3necueHHs HAIIIOHATBHO1
oe3nexu HarionanpHoi akagemii HarionanbHo1 rBapaii Ykpaiau

METOJUKA HIBUAKOI OLHIHKH HEOBXIJHOI'O CKJIALY
YI'PYITYBAHHA 3ACOBIB 3AXUCTY TA OBOPOHHU OB'EKTIB
KPUTHYHOI IHOPACTPYKTYPH JEPKABH

Peanii cyyacHuMX BIMCBKOBUX [IIii JAEMOHCTPYIOTh AKTHBHE IPArHEHHS
MIPOTUBHHUKA HEUTpaN3yBaTH KIFOYOB1 00'ekTH KpuTH4HOI HppacTpykTypru (OKI)
Jep)KaBU 3 METOI0 3HIDKCHHS MOXIMBOCTEH 3a0e3rnedeHHs 30pOoWHHMX CWI Ta
3HUKEHHS 1XHBOro OoioBOro mnoteHmianry. s gocTaBku 3aco0iB  ypaskeHHS
enemenTiB OKI mpoTHBHHUK MOke BUKOPUCTOBYBATH TaKl TUIHU 3aCO0IB ypa)KeHHS:
oamctuuHi pakern "Ickanmep-M", rinep3BykoBi paketn "Kimkan", Kpuiati pakeTu
HazeMHoro 0a3yBanHs "Ickanaep-K", kpunari pakeru noBirpsHoro 6azyBanus X-101
Ta IHIN, KpUJaTi pakeTd Mopcbkoro OazyBanHsa "KamiOp", O€3muIoTHI JiTanbHI
ammapatu Tuiry Shahed 136, Shahed 131, kBagpakomnrepu.

Jlnst mpotuaii ymapaM MPOTHBHUKA, i 9ac BUKOPUCTAHHS HUM IMOBITPSHOTO
IPOCTOPY MiJ Yac JOCTABKH 3aCO0IB MOPa3KU, MOKYTh CTBOPIOBATHUCS yTPYIOBAHHS
MIPOTUIIOBITPSIHOT 00OPOHU 00'€KTIB KPUTUUHOT IH(PACTPYKTYPH JI€pPKaABHU.

Y MupHuii yac HasgBHICTb Takux yrpynoBaHb s 3axucty OKI e Oyma
HeoOXiTHOI0. B yMOBax BOEHHUX [l Taka moTpeda BUHUKIIA 1 3aKajaga po3pOOKH
MaTeMaTUYHUX IHCTPYMEHTIB JUId IIBUAKOT OIIHKM HEOOXITHOro  CKJIaxy
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yrpynoBaHHs 3aco0iB 3aXUCTy Ta OOOPOHM OO'€KTIB KPUTUUHOI 1H(GPACTPYKTypH
JepIKaBH, 1110 BUZHAYWIIO aKTYaJIbHICTh Ta METY JOCIIIKEHb.

Y Xomi IOCHKEeHb TakKli MaTeMaTW4YHI IHCTPYMEHTH Ta METOJHMKa IX
3aCTOCYBaHHS TIPW CHHTE31 CKiany yrpynoBanb [1110, HeoOXigHUX I 3aXUCTy Ta
000pOHM PBBHOTUMHUX O0'€KTIB KPUTUUHOI 1HOPACTPYKTYPH JEprKaBH, a TAKOX IS
OIIHKH OYIKYyBaHO1 €()eKTUBHOCTI BapiaHTIB IXHHOT'O CKJIaTy OysI0 po3po0JieHO.

YK 355.5.3

l'opunncbkmii I.B., nauambnuk Qakynerery, HACB im. II. Caraiinaunoro,
BapanoB A.B., 3actynHuk HauaipHuKa QaxkynbTery, HACB m. II. Caraiinaunoro,
Pomanuyk SLLIL, x.¢.-M.H., c.H.C., cT. Bukiagad BH3, HACB im. I1. Caraitmaunoro

BUBYEHHS BOMOBOI0O IHHKEHEPHOT'O JIOCBIAY Y BULLIOMY
BIICLKOBOMY HABYAJBHOMY 3AKJIAJI

Ananiz nokanbHUX BIMH KiHIE XX — moyatky XXI cTojiTh, a TaKOX YpPOKIB
pPOCIIChKO-YKpaiHChKOI BITHH MOKa3ye, 10 B Xapakrepi 30poiiHoi 60poThou, popmax
1 cmoco0ax ii BeAeHHs BiIOYaUCs CYTTEBI 3MIHU. Ha 3MiHy 3acTapuioMy 030pO€HHIO
MIPUHANIUI0 HOBE — BHCOKOTOYHA 30posi Ta 3acobu i1 3acTocyBaHHsA. BUBUCHHS W
y3arajlbHEHHSl IIMX 3MIH MOKa3ye, II0 CBIT BCTYNHUB B €MOXY TEXHOJIOTTYHUX BIfH
(BIiICbKOBHUX KOH(JIIKTIB), XapaKTEPHUMHU PUCAMU SIKUX € BUCOKA PYXJIMBICTh BIACHK,
00i10B1 Aii MOOUIBHMX MIAPO3UIIB, BUICYTHICTh 4iTKO1 JHI (ponty. Ilpu mpomy
3HaYHa POJIb HAIEKUTh MAIOYHUCEILHUM, alle MOTYKHUM CHCTEMaM BUCOKOTOYHOI
30poi, BIUIA, xommiuexkcam IIIIO, TakTWyHiM aBiaimii, pakeTHUM 3acobawm,
NPU3HAYCHHS SKUX T[IOJSATa€ B HAHECEHHI BUPIMIAILHOI MOPa3Ku NPOTUBHUKY,
3a0e3nedyeHHl ycmixy Bciei omepaitii. HasiBHICTH BUCOKOTOUHOT 30p0i, MOKIIMBICTh
3aCTOCOBYBaHHS ii 3a OyJIb-IKMX yMOB BHUMAara€ JOKOPIHHHUX 3MIH y TEXHIIHOMY
ocHarieHH1 30poitanx Cun (3C) Ykpainu, yaoCKOHaJIEHHSI OpTaHI3aIiiHO -IITaTHO1
CTPYKTYpPHU BCIX MiAPO3AUTIB, B TOMY 4YMCJI YacTuH [HxkeHepHUX Bilichk (IB). Ycmix
BeZieHHs OoioBux A1 3C YkpaiHUM 3HAUHOIO MIPOIO 3alekKaTUME TaKOX 1 BII iX
BceOIUHOTrO 3a0e3neueHHs Ta iHxeHepHoT maTpumkn (117).

Ak noxa3yroTh OOMOBI €mi30/M POCIMCHKO-YKPAaiHCHKOI BIMHW, MPHUHIIUIIN
PO3BUTKY 3arajlbHOBIACHKOBOTO 0010, METOAM pOOOTH KOMaHAMPIB 1 IMTA0IB,
VOpaBIiHHSA YacTUHAaMM W TIAPO3JUIaMU, TUTAaHHS B3a€EMOJIi Ta JIOTICTUKH,
aJIanToOBaHUX JI0 CTaHAApTIB 1 mTadHuX npoueayp HATO, 3a3Hanu iCTOTHUX 3MiH.

[TutanHsM po3ropTaHHs cui 1 3aco0iB 30poitHOT 60poTHOU, oprannaitii ix 111
NPUCBSIYEHA HU3Ka Mpalb IHO3EMHHUX 1 BITYM3HSHUX (PaxiBLIB, aie iXHE OOHOBE
3aCTOCYBaHHS, a TaKOXX 3HAYEHHsS Ta e(EKTHUBHE BUKOPHUCTAHHS CHJ MIITPUMKH,
BHBYEHHSI OOMOBOTrO JOCBINY Yy BUIMX BIMICHKOBHUX HABYAILHHUX 3aKJIafaX PO3KPHUTI
HE/I0CTAaTHbO.

Mera po0O0oTu — npoaHaIi3yBaTu CUCTEMY Mepeaadl 3HaHb 1 HaBuuok y BBH3,
HAaOyTHX KOMaHaWpamu, mrTabamu, migpo3nviamu [mwkeHepHmnx Biichk (IB) y xoni
POCICHKO-YKPAiHCHKOT BIMHH.

IIT 6o#ioBUX a1if BIMCHK Ma€ 3AIMCHIOBATHCS 3 YpaxyBaHHSM 3HaHb 1 JOCBINY,
akuil HarpomajkeHnit 3C VYkpaiHM mpu Biacidl pociiichbkoi 30poiHOI arpecti,
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pexoMengoBanoi npaktTuku HATO Tta cranpgapTiB Oe3nekud 3aCTOCYBaHHS BIHCHK,
y3araJbHEHUX 1 3aKpIUICHUX Yy BUTJBSIAI TEOPETHUYHUX OCHOB Y HAYKOBHUX MPAISX,
JOKTPUHAX, CTaTyTax 1 HACTAaHOBAX.

Cwm oGopoHM YKpaiHM 3a 4ac POCIMCHKO-YKPaiHCHKO1 BIMHHM OTPUMAIH,
30KpeMa, 3HayHuM AocBin (oprtudikamiiHoro obnamryBanHs (PO) mo3uIid 1
palioHIB pO3TallyBaHHS BIMChK; OyaM HaOyTI NpPaKTHUYHI HABUYKW 3BEACHHS
BilicbkOBUX (opTudiKalifHUX criopya y OOHOBUX yMOBax; MiABHIIEHI (axoBH 1
3arajlbHAA PIBHI BIHCHKOBOCTY»KOOBIIIB CTOCOBHO BHUKOPHUCTaHHS HOBHUX (opM 1
croco0iB @O MICLIEBOCTI, yIOCKOHAIEHHS WOTO XapakTepy Ta BUPIIIEHHS HOBUX
3aBJlaHb CTOCOBHO 3axXHCTy Ta Oe€3IeKu 3acTocyBaHHs Biiickk. HaOytuit mocBin
MIATBEPIKYE, 110, 3AlHCHIOI0YN PO, KOMaHAUPHU TIIPO3AUIB MAIOTh Nepeadayaru
iXHIO TIOCTIiHY OONOBY TOTOBHICTH 1 HETIEpEpPBHE HAPOIILYBAaHHS CTYIEHS 3aXUCTY
0COOOBOTO CKJIaay Ta CIHEHIAIbHOI TEXHIKM MIIPO3JUTIB Bi BOPOXHX 3aco0iB
ypaKeHHs, JOTPUMAaHHS 3aXO0/IiB MaCKyBaHHS.

VYpoku BiifHH TIOKa3ytOTh, 10 3aBraaHHs II1 He cnpoIryrOThCs, a HaBMaKu —
YCKJIQTHIOIOTHCSI: IHHKEHEPH1 3aX0/I1 MPOBOAATHCSA Ha OUTLIIOMY MPOCTOPI, X 00CsITH
3HAYHO 3pOCTalOTh, a TEPMIHM BUKOHAHHA PBBKO CKOPOUYYIOTHCS: IIUPOKO
BUKOPHCTOBYIOTBCSI 3aCO0M MeXaHB3alil poOIT 1 HasiBHAa IHXKEHEpHAa TEXHIKAa 3
JTOTPUMAaHHSIM CaMOCTIHHOCTI Ta 3a0€3MeYeHHSIM MOCTIHHOT 00#0BO1 rOTOBHOCTI. J{iIst
iX BHIIIEHHS 3aCTOCOBYIOTHCS CTICIiajIbHE OCHAIICHHS, CKJIQIHA IHKCHEepHA TeXHIKa
Ta Ooempunacu (4acTo iHO3EMHOT'O MOXOJKEHH:), €PEKTUBHE BUKOPUCTAHHS SIKUX
notpedye 100pe MArOTOBIEHOTO 0COOOBOTO CKIIAMY.

PesymbratuBhicTh II1 cydacHOTO 000 3HAYHO 3AICKUTH Bl MPaBUIHLHOTO
3aCTOCYBAaHHS HasBHUX IHXKEHEPHUX CWJI 1 3ac001B, yMUIOro kepyBaHHs HUMU. [Ipu
0010BOMY 3aCTOCYBaHHI 4acTUH 1 minpo3aunB IB ans HanexxHoro 3abe3medeHHs
00MOBUX il BIACHKOBUX MIIPO3AUTIB HEOOXITHI iX OOTPYHTOBAHHUM PO3TMOALT MO0
BHUKOHYBAaHUX 3aBJlaHb, BHUOIp HaWpaIllOHAILHINNAX CIIOCOOIB MIICHUICHHS HUMH
HIIMX MIIPO3AUIIB 13 ypaxyBaHHSIM I1XHbO1 CTPYKTYpH, BU3HAUEHHS MOPSJIKY
MMOCTAHOBKH 3aBJIaHb K 3a POpMOI0, TaK 13a 3MICTOM, 00CSTOM 19acoM. BaxxyimBum €
TaKO>X CBO€YAcCHE 3a0€3MEUEHHS MIIPO3JUIB POJIB BIACHK eleMeHTaMHu 301pHUX
CIIOPYA 1 KOHCTPYKITIA, MICIIIMH 3aroTiBJIl OyIIBETbHUX MaTepialiB TOIIIO.

VY mporeci opraniarti B3aemo i mapo3auB IB 3 miapo3aiutamMu HIMX POIIB
BIMICHK Y TIEpIIly Yepry MOBUHHI Y3T0[)KyBaTHCS ITUTAHHS IXHHOTO MPUKPUTTS BOTHEM
MEXaHI30BaHUX MIAPO3AUIB, apTWiepli, TaHKIB; 3a0€3ME€YEHHS B pEAIbHOMY 4acl
migpo3aunB IB  akTyanpHOIO poO3BiTyBalbHOIO 1H(MOpMAIE BT MIAPO3JUTIB, B
IHTepecax SIKUX BOHM [iIOTh; BCEOMMHE CIPHUSHHS Ta JOMNOMOra B BHKOHAHHI
MOCTABJICHOT'O 3aBJIaHHS.

[lpn miaroroBmi MaiOyTHIX odilepiB — BIHCHKOBUX IHXEHEPIB MOTPIOHO
TaKO BPAaxOBYBATH, IO MPOTATOM OCTaHHLOT'O Yacy 3HAUHMX 3MIH 3a3Haja TAaKTHKA
BOEHHMX Jiii. 30KpemMa, 3 siBUJIacs W yTBEpJWiIacs, TaK 3BaHA, «3ariHHO-TPYIOBa»
TaKTUKa M1, sika MOPsAJ 3 ICHYIOUHMMH, Tiepeadadyae CTBOPEHHsS HOBHUX EJIEMEHTIB
O0OMOBUX TOPSAKIB BIMCBKOBUX (OpMyBaHb, TOOTO CTBOPEHHS THYYKOTO,
pO30CepeKeHOr0 O0MOBOTO TOPSAMAKY, IO Ji€ HE TUIBKM Ha PIBHHHI, a W Ha
MePECIUEHIN, TIPCHhKO-TICUCTIA MICIICBOCTI Ta B HACEJICHMX MyHKTax. J[o 3BemeHux

TaKTUYHUX TPYI MOYaAIX J0Jy4aTH WTYpPMOBI IPYIH, BEPTOJITHO -PEIIOBI, YaapHO-
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BOTHEBI, MPOTUAUBEPCINHI TPYIH (3aroHN) Ta pyXOMi IHXEHEPHI TPYIH MIHYBaHHS.

[IutaHHs BUBYEHHS Ta BIPOBAKEHHS OOHOBOTO JIOCBIAY B OCBITHIN mpoIiec
dakymprery Cun mintpumkn HACB mnpu  BHBYCGHHI 3arajibHOBIMCHKOBUX 1
IKEHEePHUX JUCIHIUIIH BHMarae IMoaajibIIoi CHCTeMaTHu3alli IbOTo IMPOoIecy, 0
J03BOJINTh BUKOHATH HACTYIIHI 3aBJaHHS:

— BCTaHOBUTH pOJb 1 MICLEe HayKOoBo-megarormuoro mnpauisHuka (HII) y
MpoIieci BUBYCHHSI Ta BIPOBAKEHHSI 00HOBOTO JOCBIAY;

— TIPOBOJUTH 30Ip 1 aHaI3 OTpUMaHOi iH(opMalli 3 O0HOBOTO IOCBIAY,
BUSIBJISITH TOJIOBHI IPUYMHU BUHUKHEHHSI TIPOOJIEeM MpHU MIATOTOBLI Ta 3aCTOCYBaHHI
nigpo3autiB IB y 00i0oBUX IisIX 1 MPOTIOHYBATU HUIIXU 1X €(EKTUBHOTO BUPIILICHHS;

— pO3pOOHUTH METOAWYHI PEKOMEHAAIll IOJ0 BIPOBAKEHHSI OOHOBOTO
noceiny B ocBiTHIN niportec HACB.

Jl71st 11b0T0 MOTPIOHO:

1) 3anpoBaauTH oONEpATUBHMM OOMIH 1H(OpMalEl0 MDK OpraHamu
BiliCbKOBOTO ympaBiiHHs BiiickkoBux yactuH (BY) IB Ta HIIII xkadenp, paxynbrery.

2) zamyuaru HIIII 1 mpeacraBaukie BU IB g0 cmimbHOro 0OrOBOpeHHS
MPUKJIAJIIB 3aCTOCYBAHHSA 1H)XEHEPHUX MIIPO3UTIB MPU BeJIEHH1 O00MOBUX iH;

3) ¢popmysaru B HIIII BMIHHS aHanizy oTpUMaHOi 1H(opMaIlii Ta CHUIBHOTO
3HAXO [KCHHS ONTHMAJIbHHUX IUIIXIB BUPIIICHHS MpOo0IeM;

4) mpoBOAUTH OIHAPHI 3aHATTS CIUTLHO 3 TipecTaBHUKaMu BY, siki BOJIOIIOTH
cCydacHUM OOMOBUM JOCBIIOM;

5) motuyBatu HIIII 1o nocriitHOTO TBOPYOTO MOIIYKY Cy4acHHUX MIXOIB J0
BUBYEHHS Ta BIIPOBAIKEHHs OoioBoro nocsigy B ocBitHiil npouec HACB npu
BUBYCHHI 3araJIbHOBIMCHKOBHUX 1 CTICHIATIbHUX (IHYKEHEPHUX) JUCITUTLIIH.

YMOBHM CHOTOJIEHHSI BUMAararoTh BiJ] Mail0yTHROTO KOMaHAMPA IHKEHEPHOTO
HiIpo3 Uty OyTH aKTUBHUM Y MOIIYKY HECTaHAAPTHUX CIIOCOOIB BAKOHAHHS 3aB/aHb,
3HATH Ta PO3YMITH MOXJIMBOCTI POJIB BIMCHK, B IHTepecax SKuX 3A1McHIOeThCS 111,
BMITH JIITH B CKJIQJHUX 1 HENepen0auyBaHUX CUTYAITIIX.

3 MeTor0 BUBUEHHA 00HOBOro nocBiny Ha Qakynbrteri Cun nigtpumku HACB
MOCTIMHO MPOBOASATHCS 3 KypCAHTAaMU Ta CllyXauaMU OIHAPHI 3aHATTS 13 3Iy4EHHSM
npeacTtaBHUKIB BY, ski € ygacHukamMu 00MOBUX 1A, TIPEACTABHUKIB KOMAaHTyBaHHS
Cuit miaTpUMKH.

Ha poTtauiitHiii ocHOBl A0 BuKOHaHHS 3aBiaaHb III 3amywatorscst HIIII Ta
KypcoBa saHka. Tak, TUlbku 3a AeB’siTh MicsuiB 2024 poky, Ha (akyabTeTi 10
BUKOHAHHS 3aBJaHb y 30HI OovoBux mii Oymo 3amydeHo 19 HIIIL, sxi wHaOymm
CYTTEBOTO JIOCBIIY Ta BOPOBAIKYIOTh HOT0 B HABYAIBHHI MPOLIEC.

TakuM yKMHOM, NMPOBENECHUIN aHANI3 BUBUECHHS OOMOBOTO JOCBINY IHKEHEPHOL
MIITPUMKHA BIMCHK Yy CTIHAX BHILIOTO BIMCHKOBOTO HABUAJIHHOTO 3aKJIaay JO3BOJISIE
3pOOUTH HACTYMHI BUCHOBKH.

Cuctema mepenaui 3HaHb 1 HABUYOK, HAOyTMX KOMaHIHMpaMu, ITabaMu 1
BIIICbKaMH MpHU MIATOTOBL, NPOBEACHHI Ta IHXEHEPHIN MATPpUMI OOMOBHX I, €
TOJIOBHUM (PaKTOPOM Y HaBUYaHHI MalOYTHIX O]ilepiB.

BinbGip, y3arampHeHHS Ta BUKIQJAaHHA OOHWOBOTO JOCBITy B OCBITHBOMY
MpoIIeci BIUIMBAE HA 3MICTOBHY CTOPOHY HaBYaHHS MalOyTHIX o(iepiB, 103BOJUTH

iM yHHMKarTd MOBTOPEHHS NOMWIOK 1 NPOpPaxyHKIB B OpTaHi3all, IHXEHEPHIHI
58



MITPUMII Ta TMpoOBeAeHHI OOWOBUX i, Jomaratucsi IepeMoru 0e3 BTpar,
e(eKTUBHIIIIE peaTi30ByBaTH MOKJIMBOCTI 0COOOBOTO CKJIAaY, BIACHKOBOT TEXHIKH Ta
030pO€EHHS.

[TogampmmiM HampsIMOM HAYKOBUX JOCIIIKEHb MOXKe OyTH OOTIpyHTYBaHHS
BUMOT J0 OOcCsriB Ta TMOPAAKY BHUKOHaHHA 3aBianb III, Teopernuni Ta
EKCIIEPUMEHTANIbHI ~ JOCJ)KEHH HOBHUX 3acO0IB  IH)KEHEPHOTO 030pO€HHS,
yIIOCKOHAJIEHHSI METOAMK po3paxyHKy edexktuBHOCTI II1 3 ypaxyBaHHsM 00HOBOTO
TOCBITY, HArPOMAIKEHOTO B CYJaCHIN POCIMCHKO-YKPaiHCHKIA BiifHI.

UDC 623.4.017:62.396.6

Hryzo A.A., PhD, Associate Professor, Head of the Research Laboratory, lvan
Kozhedub Kharkiv National Air Force University, lieutenant-colonel, Kostyria O.O.,
Dr. Sc., Senior Research, Leading Research Scientist, Ivan Kozhedub Kharkiv
National Air Force University, Khyzhniak I.A., PhD., Head of Scientific and
Methodological Department Ivan Kozhedub Kharkiv National Air Force University,
colonel, Dodukh O. M., PhD, Leading Research Scientist, lvan Kozhedub Kharkiv
National Air Force University, lieutenant-colonel

SOFTWARE AND HARDWARE COMPLEX FOR SIMULATION OF UAV
RADIATION THROUGH CONTROL AND IMAGE TRANSMISSION
CHANNELS

The experience of warfare indicates that the enemy widely uses UAVs for
various purposes, both directly along the contact line and in the depth of the zone of
responsibility of our troops. The range of tasks solved with the help of UAVS is
extensive. Traditional tasks include conducting aerial surveys of the enemy, adjusting
artillery fire, and fire destruction of the enemy using FPV drones and UAVs with a
discharge system. Recently, there has been an increase in the number of UAVs from
the enemy; in this regard, they are beginning to be used to perform other tasks, in
particular, the delivery of goods to positions whose logistics are complex, remote
mining, shooting down other UAVs in the air and even for demining passages in
minefields.

Such UAVs are complex targets for detecting with radar means; acquiring such
specialized radar means is only provided for some units.

The unmasking factor indicating the enemy’s use of the UAV is its radiation
through image transmission and control channels. The work analyzes the time-
frequency characteristics of such signals for the most common survey and strike
drones. The analysis showed that for communication with the ground control station
of most UAVs, a frequency range of 860-1020 MHz is used, and a lower limit shift
up to 400 MHz is possible.

The image transmission channel for most UAVs uses a frequency range of 2.2-
2.6 GHz. These signals have excellent spectral-temporal characteristics, which can be
detected and identified using electronic intelligence (RTR). To solve these problems,
UAV radiation direction-finding devices based on the TinySA Ultra-portable

spectrum analyzer and a broadband antenna are widely used. Using these tools
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requires specific skills from the user, is complex for a non-specialist, and involves
training to work with the device. Conducting training using actual UAV flights of
various types requires significant time, resources, and finances and is impractical
according to the efficiency/cost criterion.

Type, have a relatively low cost, weight, dimensions, and sufficient battery life.

Note that accurate reproduction of time-frequency characteristics of simulated
signals is not required. Based on the analysis of the literature and my own experience
of training, it is shown that for practical actions, operators must have a basic
understanding of the essence of the direction-finding process and determine the type
of UAV, even if they do not have all the information. It is shown that there is not
always a need to develop expensive imitators of high accuracy, the so-called "digital
doubles.”

So teaching a small number of cognitive or social skills (for example, decision-
making, reports) or mastering a limited number of skills in conditions of time deficit
allows low-precision imitation. World experience shows that at the cost of actual
equipment over $1000, it is economically feasible to manufacture (order or purchase)
an imitator. Operating costs when training on simulators are consistently lower than
those carried out on actual equipment, and the “more expensive” the actual object, the
greater this advantage of simulators.

To solve such an urgent need, an option for constructing and operating a UAV
radiation signal simulator model was developed. The structural diagram of the device
Is shown in Figure 1.

Appearance of the device
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Figure 1 — Structural diagram of the UAV radiation simulation device

In this version, the device can simulate the radiation of onboard systems in the
range of 100-4000 MHz, which allows you to cover the entire range of UAVS.
Modular construction using COTS technology made it possible to ensure simplicity,
high development speed, and low cost of technical solutions.

The HackRF ONE device is used as a signal source. This device is built on
SDR (Software-defined radio) technology. The essence of SDR technology is that the
basic parameters of transceivers and signal processing algorithms are determined
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precisely by software and not by hardware configuration. This SDR technology for
constructing a software and hardware signal source allows for generating signals of
various types in the 1-6000 MHz range.

The appearance, construction, and element base of the centimeter-band
amplifier with the antenna system are shown in Flgure 2.

——— ‘-ﬁ

Figure 2 — Appearance construction, and element base of the ampllfler centimeter
wave range with antenna system
The appearance, antenna system, and element base of the decimeter and meter
amplifier are shown in Figure 3.

Figure 3 — Appearance, antenna system, and element base of the decimeter and meter
wave range amplifier

The created UAV radiation simulators and methods of their use were tested
during tactical-combat and tactical-special classes with senior cadets of the Faculty of
Radio Engineering Troops of the Ivan Kozhedub Kharkiv National Air Force
University. Thus, according to SDR technology, operating versions of devices for
simulating radiation of control channels and video transmission of UAVSs, which are
part of the software and hardware complex, are created. Power amplifiers and
antenna systems are designed to operate in two bands: 100-2000 MHz and 2000-4000
MHz, which allows you to cover almost the entire UAV nomenclature. Software and
hardware complex simulation of UAV radiation will enable us to teach practical
actions under the real influence of radio signals. It can be used during tactical unit
exercises and training sessions to simulate the action of UAVs of various types.
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(030po€HHS Ta TEXHIKM IHXXEHEpHHMX Bilichbk) HaiioHanbHO1 akagemii CyXOmyTHHX
BilicbK iMeH1 retbMana [lerpa Caraiimagynoro

AKTYAJIbHI ITPOBJIEMU TA BUKJIMKA PO3MIHYBAHHSI B YKPAIHI

VYc1 BO€HHI KOH(UIKTH Ta BIMHHM CYIPOBOJKYBAJIMCS 1 Ha TENEPINIHIA yac
CYMPOBOKYIOTHCS IIMPOKUM 3aCTOCYBaHHSIM PI3HOMAHITHUX OO€NpuUNacis, M0 Beae
70 MacmTaOHOrO 3a0pyaHEHHS TEPUTOPid BHUOYXOHEOE3MEUHHMH TIpEaMETaMHu
(BHII), sixi 3aBiar0Th ICTOTHOTO BIUIMBY Ha JIFOJIEH Ta HA OTOUyroue cepenonuie. /1o
HafHEOE3MEUHIMMX 3 HUX MOJKHA BITHECTH NPOTHINXOTHI MIHH, KaceTHI
Ooempuriacu, 3amagioBalbHI Ooe€mpuracu, Mo MICTITh Ouvmit (ocdop, XIMIUHI
o6oenpunacu Tomo. OmHie0 3 TPOOJEM, siIka BUHUKAE Y BCIX perioHax, Jie BEIUCh
00110BI [1ii, € TyMaHITapHE PO3MIHYBaHHS.

Binomo, 1mo 3a yac BeAEHHS MMPOKOMACIITAOHOT BiiHM, YKpaiHa cTaia
HAOUTbII 3aMIHOBAHOIO KpaiHOIO B CBITL 3a JaHuMU MiHICTEpCTBa BHYTPINIHIX
crpaB Ykpainu ctaHoMm Ha 1 jumas 2024 poky opieHToBHO 144 THC. KB. KM.
TEPUTOPIl HAIIOI JIepKaBU € TMOTEHLIHHO HEOE3MeYHUMHU 4Yepe3 MOIKIIMBE
3aMiHyBaHHs. Y TEpIy 4Yepry, 1€ CTAaHOBUTH 3arpo3y IJisl MUBUILHOTO HACEIICHHS.
3abpyaHeHi TepUTOPii 3aBaXKAIOTh CUILCHKOMY T'OCIOIaPCTBY, BITHOBICHHIO KUTJIA
Ta HppacTpykTypu. JItoau, Kl MOBEPTAIOTHCA B CBOT JOMIBKH, MIIIAI0THCS PUZHUKY,
AKIIO TEpUTOpi HE Oynu po3MiHOBaHL. BuOyxu MiH NpU3BOIATH A0 MOPAHEHb 1
3aru0eJ UBUILHUX 0CI0, 0COOJIMBO JIITEH.

Jlo akTyarbHHX TpoOJieM pPO3MIHYBaHHS BapTO BITHECTH TaKOX JaedITuT
KBaJTI(PIKOBAaHMX CIEIATICTIB 3 pO3MIHYBaHHs. HaBuaHHS HOBUX €KCTIEPTIB MOTpeOye
yacy 1 pecypciB. OKpemMoi yBaru 3aciiyroBye NMUTaHHS (PIHAHCYBAHHA: CaM MPOLIEC
PO3MIHYBaHHS € IOPOTHM, 1 Ji1 BUKOHAHHS MaCIUTaOHMX OTepailiii moTpioHi 3HaYH 1
diHarcoBI pecypcu. Came ToMy YKpaiHi He0OXiqHA MATPUMKA 3 O0KY MBKHAPOTHUX
opraHBalliii Ta aep>kaB 111 (PIHAHCYBaHHS MTPOTPaM pPO3MIHYBaHHS.

BpaxoByroun macirabu npo6iaeMu MOKHA CTBEPKYBATH, 110 3 JIOMIOMOTOIO
CTaHJAPTHUX 3aCO0IB PO3MIHYBaHHs BHUPIIIUTH ii B KOPOTKI TEPMIHM HE BAACTHCS.
OOrpyHTOBYETBHCS II€ THM, IO, MPOAYKTUBHICTH OOCTEKEHHS TEPHUTOPIi BPYUHY
cxinamae Ommspko 40-120 M’ Ha JeHb Ha OJHY OCO0y, MalliHa MEXaHIYHOTO
pO3MiHYBaHHS B cepenHboMy mnpoxoauTh 0,5 Tekrapa Ha JeHb, OJHAK BOHA
JOPOTOBApPTICHA, TOMY HE WIEThCA MPO BeNHKI MacmTabu. KpiM Toro, MexaHidHe
pO3MiHyBaHHS 0€3 MOMepeaHbOT PO3BIIKH, MO-TIEPIIe, IMBUIKO BBOJIHTH 3 Jaay UM
B3arajii 3HUILYE TEXHIKy, a, MO-Ipyre, poOUTb TIPYHT HENPUIATHUM ISt
3aCTOCYBAaHHS Yepe3 3HAUHE 3aCMIYEHHS yJaMKaMH 1 XIMIYHUMU pedoBuHamu. Came
TOMY aKTyalbHUM € TMIOHIYK 1 BIPOBAJKEHHS HOBITHIX TEXHOJIOTI TakuX SK
0e3MUIOTHUMH 1 pOOOTOTEXHIKA.

Bukopuctanuss BIUUIA nnsi BUSBIGHHS MIHHUX 3aropo/K€Hb € BaKIMBUM
KPOKOM y pO3B's3aHH1 mpo0Jsiemu 0e3nexu B YkpaiHi. e Moke 3a0e3meunTu mBUIKE
Ta eexktuBHe BusiBieHHA MiH Ta BHII Ha Benukux ruiomiax, 1o 3Ha4HO CKOPOTHUTH
4yac Ta BUTpATU HA PO3MIHYBaHHS, a TaKO 3MEHIIUTh PU3UKH JJIS JIFOJEH, 3aITHUX
y pomy nporieci. OCHOBHE 3aBIaHHs y IIbOMY HAIlpsSMKY — IPOIOBKYBAaTH HAYKOBI
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TOCIIIPKEHHS, 3aCTOCOBYBAaTH HOB1 po3poOku miist BusiBienHss BHIL, a 1ie B cBoto
4yepry J10J4aTKOB1 BUTPATH.

BaxnuBuM MyHKTOM y MpoLeCi pO3MIHYBaHHS € W MPOCBITHUIIbKA poOOTa.
Mosga ine nmpo HEOOXiTHICTH MPOBOAWTH IH(GOpPMAIlMHI KaMIMaHii Ui HaBYaHHS
Jrofiei, 0cOOJIMBO JITEH, SIK NIATH y BUMAJKY BUABJICHHS MiIO3PUIOTO MpeIMETA.

Takum uYMHOM, PO3MIHYBaHHS — 1€ OJIHA 3 HAWCKIAMHINMX TpoliieM B
VYkpaini. Jlo nuisaxiB ii BUpIIIEHHS BapTO BITHECTH:

1) 3anmydeHHss MDKHApOJHUX OpTraHi3allii, CITBIIPAIlO 3 IHO3EMHUMH IIEHTPaMHU
PO3MIHYBaHHS;

2) HaBuanHg (axiBLiB, W0 mependavyae CTBOPEHHS Ta BAOCKOHAJICHHS
MPOTPaM MIATOTOBKH Ta CepTU(IKAIIIl CTICIIATICTIB;

3) BnopoBamxkeHHS HOBHUX TEXHOJIOTIA, a caMe IHBECTyBaHHS B HOBITHE
00J1aIHaHHSI 1JI1 PO3MIHYBaHHS;

4) 3a0e3nedyeHHs (pIHAHCYBaHHs, TOOTO 3allyd€HHS MDKHAPOJHHUX TPAHTIB 1
0J1aro JIMHUX BHECKIB;

5) Akxkrtyanizamis MpaBOBOTO pPEryIlOBaHHS, IO O3HA4ae pPo3poOka i
BIIPOBAJIYKEHHS] HOBUX HOPM 1 CTAHIAPTIB JIs1 0€3MEYHOr0 PO3MIHYBAHHS.

PO3MiHYBaHHSI € HE JIMIIE TEXHIYHOIO, ajl€ ¥ COLIAIbHOI Ta €KOHOMIYHOIO
mpo0JeMoIo, sKa MOTpeOdye KOMIUIGKCHOTO IIXOAYy 1 3YCHIb 3 OOKYy JeprKaBH,
MDKHapOHUX MapTHEPIB 1 TPOMaJI.
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bakynbTeTy pallOTEeXHIYHUX BIMCHK MPOTUMOBITPSAHOI 00OPOHM XapKIBCHKOTO
Hamonanenoro  yuiBepcurery IloBitpsstnux Cun  imeni I[Bana KoxkenyoOa,
nignoyikoBHuK, Jlaxyram ML.B., wmarictp QakynpTery pamiOTeXHIMHUX BIACHK
MIPOTHUIIOBITPSIHOT 000poHN XapKiBCcbKoTro HamionansHoTO yHIBepcuteTy [loBiTpssHIX
Cun im. [.Koxeny6a, cTapimii ISHTCHHAHT

PO3POBKA MPONO3MINI OO0 MOKPAIIEHHS CUCTEMHM
CEJEKII PYXOMUX LIJIEH 3 METOIO MIJIBULLIEHHS
E®EKTUBHOCTI BUSHAYEHHS KOOPJIMHAT MAJIOPO3MIPHUX
MAJIOBUCOTHHUX HUIEH PJIC METPOBOTO JIAIMA3OHY XBWIb 3A
PAXYHOK IEPEXOJIY HA CYYACHY EJEMEHTHY BA3Y

3 MoYaTKOM MOBHOMACIITAOHO1T POCIHCHKO—YKPAIHChKO1 BIMHU MOBITPSIHI CHITU
NPOTHBHUKA HAMAraloThCs 3aBOIOBATH TEpeBary B MOBITPSIHOMY MPOCTOP1 YKpaiHu.
Hapsiny 3 pakeTHo—aBialiiiHUIMU yaapaMud 3acTOCOBYIOTHCS O€3MUIOTHI JITalbHI
amaparu (BITJIA). 3a paxyHOK ¢BO€i KOHCTPYKTHBHOI ocoOmBocTi 111 BITJIA marots
OCHOBHI XapakTEPUCTUKU MAIOPO3MIPHUX MalOWBUAKICHUX Iuied. [lix yac anamizy
3acTOCyBaHHA ‘‘npoHIB—Kamikaaze” tumy “lllaxin-136" BCTaHOBJIEHO, IO TaKTHKa
BUKOpucTaHHA 3a3HaueHux BITUJIA nepenbauae oqHOoUacHE 3aCTOCOBYBAHHSI BEIUKOT
KUTBKOCTI O€3MUTOTHUKIB HAa MaJIMX BUCOTaX. BpaxoByroun oco0muBocTi popmMyBaHHS
Aiarpamu cupsiMoBaHocTi anteHu PJIC MeTpoBoro niama3oHy XBWJIb, BHUSIBJICHHS

BKa3aHUX TUIIIB MOBITPSIHUX LUIEH CTa€ CKIAIHOO 33a4€lO.
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TakuM YMHOM BUMOTH /10 CUCTEM MIPOTUIOBITPSIHOT 00OPOHU YKpaiHU CTalOTh
xopcTkime. lle y mepury 4epry CTOCYeTbCs 3aTHOCTI paJlloJIOKALIMHUX 3ac001B
pamiotexHiuHuX BilichbK [loBitpsiHux Cun 30poiinnx Cwin YKpaiHu m010 BUSBICHHS
Ta TOYHOTO BHMIPIOBAHHS KOOpAWHAT Takmx IieH, sik BITJIA, kpumati paketu Ta
MOBITPSIHI KyJIl 3 JWMOJbHUMHU BimOuBadamMu. Pa3zoM 13 1uM, Ha 030pO€HHI
PaTIOTEXHIYHUX BIACHK MepeOyBarOTh paaioJoKalliiiHi 3aco00u CTapoTo MapKy, a HOBI
MOCTaBKM OOMEXeHI Ta X He BHCTayae, M00 CTBOPUTU CYLUIbHE paaioJioKalliiiHe
mone. g maTpuMKH pOOOTH  PaTIONIOKAMIMHUAX CTaHIA CTaporo TMapKy
NPOBOJATHCS KaliTaJbHI PEMOHTH Ta MOJIEPHBAIll OKPEMHUX CHCTEM 1 OJIOKIB.
BpaxoBytoun BTpaT O030pO€HHS Ta BIACHKOBOI TEXHIKM il Yac POCIHCHKO-
YKpaiHChKOi BIHH, Ha 030pO€HI PATIOTEXHIYHMX BIMCHK 3HAXOJHWTHCS 3HAYHA
KUTBKICTh MOPaJIbHO 3aCTapUIMX PaaIoIOKAIIHUX 3aCO0IB.

Jis minBuileHHsT e(EeKTUBHOCTI BU3HAYEHHS KOOPJMHAT MAaJOPO3MIPHHUX
MaJIOBHCOTHMX MAJOMIBUJKICHUX LUIEH MOTPIOHO BUKOPUCTOBYBAaTH CUCTEMU
CeNEKIll PYXOMHUX IUIed 3 TMOKPAIICHUMH XapaKTEPUCTHKAMHU TMOPIBHIHO 3
HasBHUMU. OJHUM 13 [UIXIB TOJIMIIEHHS XapaKTePUCTUK 3a3HAYCHHX CHUCTEM €
nepexin Bil 3aCTapuiMX aHAJIOTOBUX CUCTEM CEJEKII pyXOMHUX IUIeH 1O Cy4acHUX
u(pOBHUX.

ABTOpaMH JIOTIOBIII  PO3POOJCHO MPOMO3MIii, 10 J0 TOKPaIICHHS
e(eKTUBHOCTI CUCTEMH CENEKIIii pyXOMUX IIJICH paTioOKaIlifHOT CTaHIli METPOBOTrO
Jiana3oHy XBWIb IUIIXOM BUKOPUCTaHHS Cy4dacHOI nuppoBOi eleMeHTHOI 0a3u Ta
HOBITHIX METOAIB OOPOOKH CUTHAJIB.

VY minomy MojaepHBamis pamioioKaIlifHUX CTaHIIN METPOBOTO JIialma3oHy
XBUJIb 3 METOIO IIBHUIICHHS SIKOCTI pPOOOTH CUCTEMH CEJCKIi PYyXOMHUX ITUICH
J03BOJIUTh TOKPAIIUTH XapaKTEPUCTHKHU 3aBaJ03aXUIICHOCT] (MMOKPAIIUTH SKICTh
OpUIOMYy KOPHCHOTO CHTHAy, a TaKoXX 30UIbIIMTH KOEPIIEHT NPUIYIICHHS
nacuBHUX 3aBaja Ha BenmuuuHy 70 8 nb). [Ipu yomy 3ampomnoHoBaHa po3poOka He
noTpedye 3HaYHUX (PIHAHCOBUX BUTPAT, a TAKOX HE BUHUKAIOTh TEXHIYHI TPYAHOII
npu ii peansauii. [Ipu 3anponoHoBaHOMY BapiaHTI MOJAEpHI3ALlii ’KOJIHA 3 CHCTEM,
XKOJEH OJoK nmnepenbadyeHWid  3aBOJOM-BUPOOHMKOM HE 3a3HA€  3HAUYHMX
KOHCTPYKTHBHUX 3MiH. Lleli BapiaHT MoaepHI3allii CHCTEMH CEJISKII PyXOMHUX ITUICH
pPaTIONIOKAIIMHUX ~CTaHINA Tiependadae JWime 3aMiHy 3acTapuiuX aHAJIOTOBHX
€JIEMEHTIB Ha cydacHi Hu(poBL

Takum 4uHOM, BUKOPHCTOBYIOUH CYy4acHY €JIeMEHTHY 0a3y, MOKJIMBO 3HAUHO
MOKPAIIUTH 3aBaJ03aXUIICHICTh PaAJIOJOKAIIMHOT CTaHIlli METPOBOTO Jlala3oHy
XBWJIb, THUM CaMUM 30UTbIIUTH €QEKTUBHICTh BHUSBIECHHS MalIOpPO3MIPHUX
MaJIOMBUAKICHUX MaJIOBUCOTHHUX I[UIel O€3 CYTTEBOI 3MIHM 3aBOJCHKUX OJIOKIB, 1
BIITIOBITHO MOJEpHB3aIlsd He Oyae BHCOKOBAPTICHOK, IO Yy TEMEpIilHIX YMOBax
VYkpainu € akTyaapbHO0 MpoOIIEeMOIO.

YK 621.396.96

HNosromoauii A.C., #a.T.H.,, npodecop, TOJIOBHUA HAYKOBUH CHIBpOOITHHK
LlenTpambHOTO HAYKOBO-AOCJITHOTO IHCTUTYTY O030pOEHHS Ta BIACHKOBOI TEXHIKH
36poiinux Cun Ykpainu, biuto6opoaos O.0., 1.T.H., CT. 10CJI., HAYAJILHUK HAyKOBO-

JTOCJITHOTO BIAAUTY PO3BUTKY palloTEXHMHHUX 3ac0o0iB lleHTpallbHOTO HAyKOBO -
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JOCJITHOTO THCTUTYTY 030pPO€EHHS Ta BIMCHKOBOI TexHIkM 30poiHnx Cun YKpainu,
MOJIKOBHUK

HAIMIBAKTUBHA PATIOJTOKAIIAHA CTAHIA OJI51 TAKTUYHHX
HIAPO3ALJIIB IIEPEAHBOI'O KPAIO ObOPOHUA

CaiToBHii TOCBIT 30pOHHUX KOH(IIIKTIB OCTAHHHOTO JECATUPIUUS, 0COOIUBO
JOCBIT TIPOTUCTOSTHHS YKPAiHCHKOTO Hapo Iy Oe3MmiACcTaBHIN BIHCHKOBIN arpecii pd,
JEMOHCTPYE 3HA4YHY pOJIb OE3MUIOTHOI aBiallii pI3HUX KJIaciB JIJIi 3aBOIOBAHHS
TaKTUYHOI TmepeBard Ha mnoJii 0oto. IlocTae akTyanbHe 3aBAaHHS JOCJIKEHHS
mpo0OjeM cBoedacHOTO BHsBICHHS TakTmuHMX brJIA (FPV, aucrtanmiiHo -kepoBaHi
MaJjIoi JadbHOCTI Jii) JIs TTOAQIBIIIOTO BKHUTTS 3aXO0IIB MIPOTHII HUM.

OCHOBHI BUMOTH, 110 BUCYBAIOTHCS 10 Pali0JIOKALIMHUX 3aC001B BUSIBJICHHS
brJIA, nonsrarote y 3a0e3neueHH1 BUCOKOT MOOUIbHOCTI, aBTOHOMHOCTI poOOTH Ta
MaJioro 4acy Ha nepeBe/ieHHs1 B 00i0Be (TpaHCTIOPTHE) MOJI0KEeHHsA. MaloBUCOTHUN
xapakrep noyiboty briJIA nmotpedye MOHTaXy NMpUMAaIbHO -TIEPEaBaIbHOTO OJIOKY
PJIC na BucoTI (Ha LIOTJIi, TAKTUYHIN BeX1 400 KOHCTPYKTUBHUX €JIEMEHTaX CIOPY/)
114 3a0€31eUeHHs1 HeOOXITHOT JaNbHOCTI BUSABICHHS. /{151 CIPOILIEHHS] MOHTaXy Ta
obciayropyBanHus PJIC BusiBnenns bnJlA, 3a MOXIMBICTIO, MalOTh OyTH HE
obeproBumu. llonmibHi BUMOTHM Halikpalie 3a0e3MeuyloThCcsi BUKOPHUCTAHHSAM
CYYaCHHMX TEXHOJIOTIH MOoOYy/I0BH TBEPAOTUILHUX (ha30BaHUX (LIM(PPOBUX) aHTEHHUX
PELITOK, 10 TIATBEPAXKYETHCA HAABHUM CKIIQJI0OM 3pa3KIB PaAlooKaliiiHOT TEXHIKH.
Tengentii po3sutky Mmamux PJIC:

BUKOPHUCTAHHS HEMEepepBHUX (KBAa31HENEPEBHUX) IIMPOKOCMYTOBUX CUTHAIIB,

udpoBa 06poOKa MPUIHITUX CUTHAIIIB,

3aCTOCYBaHHSAM €JIEKTPOHHOTO0 (pa30BOTO a00 IHUPPOBOTO AlarpaMOyTBOPEHHS;

MBHUKA ITepe0y10Ba YaCTOTH, 110 3a0e31edy€e CKPUTHICTD;

BHCOKa 3aBaJ03aXHUIICHICTh SK BHACIIIOK THUIy CUTHATy, TaK 1 BHACHIIOK
nepeOy10BU YaCTOTH;

poOoTa B aBTOMaTnyHOMY PEXUMI;

BHCOKa MOOUIHHICTH, IIEPEHOCHI BaplaHTH.

PazoM 3 TuM, 3a3Ha4eH1 BIACTUBOCTI MPU3BOASTH 10 OOMEKEHUX IPOCTOPOBUX
MOXJIMBOCTEW 3 PO3BUIKM MOBITPSIHUX IUIed (OOMEXKEHH CEKTOp OIJIsIay).
[ToxpaieHHs SIKOCTI BUSIBJICHHS MAaJOBUCOTHUX LUIEH, KPIM TOT'0, BUMArae muiiomy
AHTEHHOI CHCTEMHM, IO MOKHA 3a0€3MEeUWTH TPU OpraHialli 3axucTy 00’ €KTiB
KPUTUYHOT 1HPPACTPYKTYpH, ajie BAXKKO peali3yBaTd y XOJ1 MATOTOBKH Ta Mif yac
BeZieHHs 0010. TeXHIUHI pillleHHs], 0 TPUIMAIOTHCS IJIS1 PO3MIMPEHHS IPOCTOPOBUX
MO>KJIMBOCTEH, 3a3BUYall MPU3BOAATH /10 MOTIPIIEHHS! MacorabapuTHUX MOKa3HUKIB
Ta 3HIKEHHS MTOKa3HUKIB MOOUTHHOCTI.

Hocsing 30poitanx Cun Ykpainu, mo OTpUMaHUi y X0Ji BIOUTTS 30poHHO1
arpecii mokazas:

1. EdpextuBne 3actocyBanus PJIC nns BukoHaHHS 3aBIaHb BUsBJICHHsS briJIA
nmoTpedye HAIBHOCTI HABYEHOrO 0COOOBOTO CKiamy. HaBite y MiHIMaIbHHIMA
komrutekrari PJIC notpeOye ajist mimoro TpaHCTIOPTYBaHHS JEKUIbKa 0Ci0.
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3 ypaxyBaHHSIM JIOCTaTHO OOMEKEHHUX MPOCTOPOBHUX MOKIHMBOCTEH
BIANIOBIAHUX 3aCO0IB I110/10 BUSBJICHHS MOBITPSHUX IUICH, MOYXHA MPUITYCTUTH, 1110
Ha HIWKHbOMY TaKTUYHOMY pPiBHI (poTa, 0aTajabiloH) 3aCTOCYBaHHS CHELIaTi30BaHUX
PJIC Burmsamae pamioHaJbHAM JIMIIIE B OKPEMHX BHMAJKaX (HAsSABHICTh BIIITOBITHUX
3ac00iB ypaxeHHss bnJIA, cnemiasbHe BHKOHAHHS 3aBlaHb 3 BusBIeHHS brJlA
TolO). B 1HIMX BUNAAKax pallOHATLHUM BHSBISETHCS 3aCTOCYBAHHS OUIBII
KOMITaKTHUX  3ac00IB  pagiOTEXHIMHOI  PO3BIIKU. 3a3HAYeHUMHU 3aco0amu
OCHAITYIOTHCS MAPO3AUIH PATIOCIEKTPOHHOI OOpOTHOH, SIKI BXKUBAIOTH MO TAJTBIITNX
3axo/iB 110,10 GyHKITIOHaTBLHOTO TToaaBieHHst briJIA 3aco6amu PEB.

2. PJIC HazeMHO1 p0O3BiIKHY 3 MOXIJIMBICTIO BUsABICHHS briJIA cripomoskHi BeCTH
IUI0J000BYy  pO3BiIKY [JJisi  3a0e3leueHHs  JTOCTOBIPHOIO  PO3BITYBAIbLHOIO
iH(popMalli€0 OpraHd YOPAaBIIHHA TaKTUYHOTO PIBHS Ta 3pUBY panTOBUX il
npoTuBHUKa. [l 3a0e3nedeHHss Oe€3MeKd TpaJMLIfHUM CTajJlo 3aCTOCYBaHHS
BUHOCHOTO pO0OYOTO MICILSl Ta OpraHi3amis AUCTAHLITHOTO KEpyBaHHS peKUMaMu
po6otu PJIC.

3. OcHamernst  migpo3awiB  Cun o0opoHn  YKpaiHM  aKTUBHUMU
paiosioKaiiHuMu  3acobamu (B yMOBax HAOJMKEHHS O JIHI 3ITKHEHHS Ta 3
ypaxyBaHHSIM OCHAIIEHOCTI pOoTHUBHUKA 3aco0amu PEP) npusBoauTe 10 CyTTEBOTO
MOTIPIICHHS TMOKA3HHWKIB CKPUTHOCTI Ta 30UIBIIEHHS  IMOBIPHOCTI ypaKCHHS
BOTHEBHMH 3aC00aMM MPOTHBHHKA. 3a3HAYEHE JOJATKOBO CBITYUTH HA MPAKTUIHY
JOUUIbHICTh 3aCTOCYBaHHS MMACUBHUX 3aC00IB PaIOTNEICHTYBaHHS.

4. Ilinpo3aUTM IPOTUNIOBITPSHOT 000pPOHU a00 TaKTU4YHI rpynu OOPOTHOU 3
brnJIA na niHii 3iTKHEHHS (a TakoX MOOUIBHI BOTHEBI TPyNH 13 3aXHCTy 00’ €KTIB
KPUTUYHOT IHPPACTPYKTYpH) Ao1uibHO ocHairyBatu PJIC 3 nanbHicTio Aii, mo B 1,5-
2 pa3u NepeBHUIIy€e NalbHICTh Jii HassBHUX 3ac001B npotuii briJTA.

PamionansHUM BBaXa€ThCS MOXKIIUBICTh Bapiallii TUITy MOHTaXY JJIsl KOKHOTO
3aco0y: TpUHOTA, TaKTUYHA BeXa, aBTOMOOUThHA 0a3a. OTprMaHMiA JOCBIT MTOKa3aB
HEOOXITHICTh BXKHUTTSA 3aXOJIB MAacKyBaHHS (B ONTHYHOMY, 1H(pauepBOHOMY Ta
paaloJoKalliiHOMY Jliala30Hax), a TaKOX IHKEHEPHOIo OOJIAIITYBaHHS IO3UIIN
padlooKaliiHUX 3aco0B (BUHOCHHX pPOOOYMX MICLb) 3 METOK 3aXUCTy
00CJTyrOBYIOUOTO MEPCOHATY Ta 00J1aTHAHHS.

5. MacoBane 3actocyBanHa bnJIA y cyuacHiii 30poiiHiii OOpOTEOU CYTTEBO
aKTyaJqi3yBaJI0 TMHUTAHHA PO3POOJICHHS MalorabapuTHUX 3acOo0iB  JEpPKABHOTO
BIIBHABaHHA.  [lepCIEKTUBHUM  BB@XKa€TbCs  pO3pOOJICHHS  YHIDIKOBAHUX
MaJIOTIOTYKHUX IMUPOKOCMYTOBUX PaTIOTEXHIYHUX 3ac0o0iB Ta AudepeHIioBaHOT
OCHACTKH s KpimieHHs Ha briJIA puux TumiB. Hazemni 3amurtyBadi JOIUTLHO
IHTErpyBaTH B paIoJIOKaIliiiHI 3ac00H Ta 3acO0U PaAIOTEXHIYHOT PO3BIIKH.

6. Pamionokarriiiai 3aco0u pagioTexHidHuX BIMCHK [loBirpstanx Cum 30poiHuX
Cwun Ykpaiau cripomosxHi BusBIsATH briJIA npotusHuka tuimy Shahed-136, Opnan-10
Ta MOI0HOTO KJacy. B okpemux Bumagkax (mpu CIpUSTIMBAX YMOBAaX BUANMOCTI Ta
y MeXKax TaKTHKO-TEXHIYHUX XapaKTePUCTHK) MOXKE 3IIMCHIOBATHCS BUSBIICHHS I
mamux briJIA. Bracminok mamux 3nadedp EINP Takux mutelt MOXKyTh CIIOCTEpIraTUCs
parnToBi MOSBH BIAMITOK y pailOHAX 3aCTOCYBaHHS, MyJIbCAIllsd 1 3HUKHEHHS BIAMITOK.

3amyuennss minposawis PTB TIC 3C VYkpainu nisi BUKOHAHHS 3aB/JaHb

BUSIBJICHHSI TakTUYHUX BrJIA motpeOye mpoBeaeHHS N0JaTKOBOiI OpraHBaiifHO1
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pOOOTH IIOJI0 BHU3HAYEHHS MPOCTOPOBHX ITOKA3HUKIB pPaldoOHIB 30CepeKeHHS
OCHOBHHX 3yCHJIb, BU3HAYCHHS MOPSIKY OOMIHY JaHUMH TOIIIO.

3amyuyenns minpo3auiie 3PB Ta Taktmunoi BuHMIyBanbHOI aBiarii [IC 3C
VYxpainu g5 3aBmanb 00poThOM 3 TakTHIHUMHU BriJIA JOUTEHO JHIIE B OKPEMUX
BHITA/IKaX.

3 ypaxyBaHHSIM Pe3y/IbTaTiB MPOBEICHOTO aHAI3Y MEPCIEKTUBHUM HAIPSIMOM
NOJAJBIIOTO PO3BUTKY 3ac00iB BusiBlieHHs bnJIA TakTMuHOro piBHA MOke OyTu
BITYM3HSIHUN 3pa30K HAMMBAKTHBHOI PaIOJIOKAIHHOT CUCTEMU. AKTHBHUN 3aci0d
MOHTYEThCSI Ha MOOUIbHIA 0a3i, pO3ropTaerbcsi B TAKTUYHIA TJIMOUHI,
BCTAHOBJIIOETHCS HAa TAaKTHYHIA 1morm Ha 6-18 TroauH 3 MOJAIBIIOIO
nepeauciokamiero. IlacuBni mpuiimanbHi 3aco0UM MOXKYTh OyTH peai3oBaHi Ha
OCHOBI MajorabapuTHUX UU(GPOBUX AHTEHHUX PELINTOK 3 IWIHIPUYHUM
PO3TaITyBaHHSAM NPUNMATbHUX KaHATIB (17151 BUKITIOYEHHS MEXaHIYHOTO 0OepTaHHS ).
BinHOCHO HEBHCOKAa TOYHICTh BHU3HAYEHHS a3UMYTy 3a0€3TMEUYETHCS SK METOJOM
CKaHyBaHHs, TaK 1 MOKJIMBOIO peaji3alli€lo CyMapHO-PI3HUIIEBOTO METOIY 0OpOOKH
CUTHAJIIB CYMDKHHUX KaHAJIIB.

YK 004.85

Hynap 3.B., x.1.H., mpodecop, 3aBimyBau kadeapu nporpamuoi imkeHepii XHYPE,
Ko63eB B.I'., k.T.H., c.H.C., podecop kadenpu nporpamuoi imkenepii XHYPE,
Ha3zapos O.C., x.T.H., J01IeHT, A0IeHT Kadeapu nporpamuoi imxeHepii XHYPE,
Hazaposa H.B., ctapumii Bukiagau kadgenpu sumoi Matematika XHYPE

JOCJIIIAKEHHA METOAY MAHIMHHOI'O HABYAHHSA 3 YUUTEJIEM
3A 1OITIOMOTI'OI0O METOAY OIIOPHUX BEKTOPIB
JUISA PO3INIBHABAHHSA PYXOMHUX OB’EKTIB

OnuH 13 MMPOKO BUKOPUCTOBYBAHUX METOIB MAIITMHHOTO HAaBYAHHS, BITOMHMIA
K METOJI ONMOpPHUX BEKTOPIB (SVM), yacTo 3aCTOCOBYEThHCS B 3aj1a4ax Kiacudikartii
Ta perpeciiiHoro aHamsy [1]. SVM Hanexutrs 10 Kareropii METOJIIB HABUAHHSA 3
yUHTENEM, 110 mepeadavyac BUKOPUCTAHHS PO3MIUCHUX HABUATBHUX JAHUX JJI1 MOTO
HaBYaHHSA. MeTo/i OTIOPHUX BEKTOPIB MparHe 3HANTH TiMepIUIONIMHY, IO MPOTIOHYE
HAOUIbIIMK 3a30p MDK JBOMa KJacaMH, OCKUIbKM L€ MOJKE€ IPHU3BECTU 0
MOJIMILIEHHS] TPOAYKTUBHOCTI MiJ 4ac TECTyBaHHS MOJENI Ha HOBUX, HEOAYEHUX
naaux. SVM BHKOPHUCTOBYE siaepHY (QYHKITIIO, sSiKa BimoOpakae BXITHI JIaHI B TIPOCTIP
BUINOI po3MipHOCTIL Llei migxig mae 3mory anroputmy SVM o0poOsTH CKiIaaH1
JaHl, SIKI HE MOJKHa PO3JUIMTH JIHIHHOIO MEXKEI: siepHa (PYHKIIS paiabHUX
6a3ucHMX QyHKIIH a0 MOJIHOMIAILHE SIAPO, IO TIEPETBOPIOIOTH 1aHI HA IPOCTIp, /1€
KJIACH CTAlOTh BIHOKPEMITFOBAHUMH 3a JOTIOMOTOO JIHIHHOI TIepIuIomuHu [2].

Onniero 3 nepeBar SVM e iloro 31atHICTh €EKTUBHO 0O0pOOIISATH SIK JIHINHI,
TaK 1 HEJIHIMHI JaHl, 1110 poOUTh MOr0 MPUAATHUM JJIsl pI3HUX MIPUKIIAIHUX 3aB]1aHb.
Bir oco6amBO 100pe minXoauTh it pOOOTH y BUCOKOPO3MIPHUX TPOCTOPAX, A€ IHIII
AITOPUTMHU MOKYTb 3a3HABATH TPY/IHOIIIB: PO3Mi3HABAHHS 300paKeHb, KiacHu(iKarlis
TekcTy Ta O610iHbopMaTuka. SVM € HaiiiHUM METOJI0M, HOTO MPOYKTUBHICTh MOXKE

3HAYHO 3aleXxard Bl BUOOpy rinepnapamerpis. Tomy ixHii BUOIp 1 HaMaITyBaHHS
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BaXKJIMBI JUI JOCSTHEHHSI ONTUMAIBHOT TPOTYKTUBHOCTI [3].

dyHaamMeHTaTLHUM KoMITIoHeHTOM MeToAiB SVM e saepni pyukiii (RBF), ski
JAI0Th 3MOTY TMPOBOJUTH HENHINHY Kiacudikalliro, BiToOpakaroun BUXIIHI JaHi B
OararoBumipHH TIpocTip. DyHKIIA BimoOpakae BEKTOPHW HaBUYaJIbHOI BHOIPKHA B
MpoCTip OUIBIII BUCOKOI PO3MIPHOCTI 1 II€ BUKOPUCTOBYETHCS JJIsi OOYMCIICHHS
AIEPHOT (PYHKIII, TAKOXK BIIOMOI SIK BHYTPILIHIA IPOAYKT IEPETBOPEHUX BEKTOPIB.

SAapo RBF mmpoko BUKOPUCTOBYETHCA 3aBASIKM HU3LI [IEpeBar, siKi 3a1exarb
BiJl 3HA4YeHb HOTO sAepHUX mapameTpis. Ha BimMiny Bin mHIHHOTO siapa, siapo RBF
NEPETBOPIOE JIaH1 B MPOCTIP OUTHII BUCOKOT pO3MIPHOCTI, 11O SIBJIsIE COOOI0 HEMIHINHE
neperBopeHHs. Y anpa RBF meHie rinepnapamerpiB, HUK y MOJIHOMIAIBHOTO sApa.
[lopiBHsAHO 3 HIIUMU sapamu, siapo RBF menm cxunsHe 10 4ucenbHUX TPYTHOIIIB.
[Ipouiec TpenyBanHs SVM it BUSIBICHHS OCHOBHOI METH MOJIATAE y BUSBIICHHI
rNepIUIONIMHYU, STKa MOXKE ONITUMAILHO PO3JAUTUTH TOUKHU JAaHUX Ha PI13HI KaTeropii.

PerenbHM BHOOPOM HAaBUAJBHOTO HAOOpPY JaHUX MOXKHA MOJIMIIUTH
NpPOAYKTUBHICTH Mozen SVM 1 3abe3meuunTH i1 31aTHICTh TOYHO Mepeadadary Kiac
HOBHX JIaHHMX. 3alpOTIOHOBAHO CHCTEMY JJIsl PO3MI3HABAHHS PYXOMHX 00’ €KTIB 13
BUKOPHUCTAaHHAM Oi0pPTOTOHAILHOTO BEHBIIET-TIEPETBOPEHHS, KA Nepeadadae KitbKa
€TalllB: CIOYATKy 300paXKEHHS 3UUTYIOThCS 1 QUITPYIOTHCA AJI1 BUAAJICHHS LIYMY.
[ToTiM BHSIBIAIOTH Kpai 300pakeHb 1 3a JOMOMOTOI0 TIiepeTBOpeHHs Pamgona
0OYHUCITIOIOTH TPOEKIIil B IEBHUX HampsiMKax. Jla 10 1uX MpoeKIliid 3aCTOCOBYEThCS
0lopTOrOHAaIbHE BEUBIIET-TIEpETBOPEHHS. /{711 HABYAHHS 1 TECTyBaHHSI pO3IMI3HABAHHS
pyXoMux 00’ €KTIB cUcTeMa BUKOpUCTOBYE SVM.

J11st BUSIBIIEHHST KpaiB 300payKEHHS B IIIil CHCTEM1 BHKOPHUCTOBYETHCS AJITOPUTM
Kanni (Canny), OCKUTbKM BIH TEpEBEPIIYE IHIN €TaTOHHI ATOPUTMHU. AJITOPUTM
CIPSIMOBaHWM Ha BU3HAUEHHS HAMOUIbII MIIXOASUIOrO Kparo UUIIXOM MiHIMI3alli
YacTOTH MOMIJIOK, MaKCUMAJIbHOT TOYHOCTI BU3SHAYEHHS KpParo 1 MapKyBaHHSI Kparo
TUTLKH OJIMH pa3, SKIIO € OJUH Kpal JJI1 MIHIMAJILHOTO BIATYKY.

OntumanbHuid  QUILTP, IO 3aJ0BOJIBHSIE BCIM MM KpPUTEPIIM, MOXKHA
anpoOKCUMYBATH 3a IOTIOMOT00 nepioi noxigHoi gyHkuii ["ayca. Ha nepuomy erami
npoiiecy 300paxkeHHs] TPOXoAuTh uepe3 putbTp ['ayca 3 BUKOPHCTaHHSIM 3TOPTKH.
PesynbTatom € 3BUBHCTE 300paXeHHS, II0 BUKOPHUCTOBYETHCS MJII BUMIPIOBAHHS
rpajaieHTa BUXITHOTO 300paKeHHS.

VY mpoueci Canny Edge Detection croyaTky BUAQISE€THCS IIyM BXITHOTO
300paXeHHsI, pe3yJIbTaT NEPETBOPIOETHCS HA ABIMKOBE 300paskeHHs. Jlari anropurm
Canny Edge Detection BUKOPHUCTOBY€ETHCS 11 BUBHAUYCHHSI MEX1 00’ €KTa.

HaBuennit SVM knacudikye o00’€KT Ha OCHOBI HOro 03HAKOBOTO
MPEICTABJICHHS Ta TimepIuionmH. Y pasi ctparerii One-vs-One a6o DAG MOXyTh
BUKOPHCTOBYBATHCSI PI3HI CXEMHU TOJOCYBaHHS MJisi O0'€THAHHS PE3YNbTaTiB Bif
nexkutbkox SVM. IcHye kinbka mepeBar OiHapHOi kiaacudikami B SVM  mis
pO3MNI3BHABaHHS PYXOMHX OO0’ €KTIB, MpsiMe KiIAacU(DIKyBaHHS AEKUIbKOX 00’ €KTIB
BUKIIFOYA€ HEOOXIIHICTh MOCIIIOBHOT OHApHOI Kiacudikauii. ['HydkicTs pu poOOTI
3 BEJMKUMHU HabopamH 00’ €KTIB O3HA4Yae ajamnTailifo 10 pI3HOMaHITHUX 00’ €KTIB.
Cuctema BUKOPHCTOBYE IepeBard HasBHMX OiHapHUX SVM: miaTpUMye BHCOKY
TOYHICTb, CTIMKICTh 1 XOPOIILY MPOYKTUBHICTH 13 BUCOKOBUMIPHUMH JTAHUMHU.
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[Ipu HaB4aHHI CUCTEM 3 KUIbKOMa MeXaMH PO3B's3aHHS ICHY€ BUILUN PU3UK
nepeHaBYaHHs, 1110 POOUTH PEryJIIpr3aIliio HEBil'€MHOIO YaCTUHOTO JIJIs 3a1I00raHHs
MiATaHSHHS MOJENed MM IIyM y JaHuX. TeXHIKM peryispusali 3acTOCOBHI 1y
OlHapHIM 1 y 6araToKIacoBii Kiacwudikarlii, ajje BOHH CTalOTh OUTHIII KPUTUYHUMH B
KOHTEKCTI 0ararokyiacoBoi Kiacudikaili, A€ pU3UK IMEepEeHABUYAHHS BUIIUN 4Yepe3
MOTEHINMHO 30UIbIIIEHY CKIAAHICTh Mojenl. Bubip MeroniB peryispusaii mae
BU3HAYATHCS] KOHKPETHUMH XapaKTEPUCTUKAMU 3aBJaHHS PO3II3HABAHHS PYXOMHUX
00’ €xTIB 1 OaykaHUM OaJTaHCOM MDK THYYKICTIO MOJIEI Ta y3arajbHCHHSIM.

BaxuBy pousb Binirpae Ha0ip nanux (Dataset), mpu3HaueHuid Aji CTBOPEHHS
BHCOKOTOYHOI CUCTEMH PO3II3HABAHHS PYXOMHUX 00’ €KTIB 3 BUKOPHUCTAHHSIM METOIY
onopHuX BekTopiB (SVM). Ha HasiBHUX 300paXeHHSIX BUKOHYETHCSI CETMEHTAIIis, TTiT
gyac sIKOI 00acTh 00’ €KTy BBOJIIOETHCS Bil (POHY 3 BUKOPUCTAHHSIM aITOPUTMY
noporoBoi 00pooOku. OTpuMaHi 300paskeHHs Jai IePEeTBOPIOIOTh Y BIATIHKU CIPOTO,
110 CHPSIMOBAHO Ha crpolleHHd oOpoOku SVM npu 30UIbLLIEHHI KOHTPACTy. 3MIHA
po3Mipy 300pakeHb 0 CTaHAAPTHUX 3HAUCHb BUSBWIACS BAaXJIMBOKO JJIsI OUTBII
e(peKTUBHOTO MOPIBHSHHA B TpoIieci HaBYaHHSI Mojem SVM.

3abe3neueHHs TOYHOIO  MapKyBaHHA HA0Opy JaHUX  BIAMNOBIIHOIO
H(popMalli€r0 PO KJIAcH € BKpail BaXJIMBUM 17151 SVM 31 BCTaHOBJICHHSIM 3B'sI3KIB
MDK KOHKPETHHMH 00’ €KTaMH 1 BIANMOBITHUMH iM MITKamMu. JIJIS TIOMINIICHHS
NPOAYKTUBHOCTI MoJiesi SVM 3 Habopy HaHUX HEOOXITHO CHCTEMATUYHO BUIAIATU
300paKeHHSI HU3bKOI SIKOCTI, 00 rapaHTyBaTH, IO TUIbKA 300pa)KEHHS BUCOKOI
SAKOCTI 3IMINAIOTHCA I HaBUaHHA. LI perenpbHa 00poOka HabOpy JaHUX CIIPHUsSIE
3arajbHINA CTIMKOCTI CUCTEMH PO3MI3HABAHHA PYXOMHX 00’ €KTIB Ha 0CHOB1 SVM.

Brparu mig yac HaBYaHHS 1 Bajijallii 3a3BUYail € METPUKaMHU, MOB'I3aHUMU 3
eTaroM HaBYaHHS MO/JIeJI MallIMHHOT'O HaBYaHHS. L{i MeTpuku TormoMararoTh OIIHUTH
AKICTh HABYAHHSIS MOJIE HA HABYAILHUX JAHWX 1 BMIHHA y3arajlbHUTH Ha HOBI, HE
OadcH1 paHiIe JTaHi.

bm3pka BiAODOBIAHICT MDK TOYHICTIO M1 YaC HABYAHHS 1 TOYHICTIO I 4ac
BaJIaIlil CBITYUTH MPO Te, M0 OaraTokiaacoBa Kiacudikailis 100pe y3araabHIOETbCS
Ha HOBI JaHl. bararokacoBa kiacugikailisi BUSBISE€ BUILY OYAaTKOBY TOYHICTb i
yac HABYAHHS 1 TOYHICTH IMif] Yac Balifallii MOPIBHIHO 3 OIHAPHOIO KiIacHU(IKAITIErO.
OO6uB1 MOl TOKA3YIOTh TEHCHIIIFO 10 MOJIMIICHHS TOYHOCTI TPOTATOM €TI0X, 1110
BKa3zye Ha €(QEKTHBHICTh MPOIECY HaBYaHHS Ha HaBUaIbHUX MaHuX. OgHOYACHO
OaraTokiacoBa KiacuQikaiisl ITEMOHCTPY€E Kpaill 3110HOCTI 10 y3arajbHEHHS, IO
MITBEPHKYETHCS 11 BUIIOO TOYHICTIO MMif] Yac BaIalii Ta OJM3bKO0 BIIMOBITHICTIO
MDK TOYHICTIO PW HABYAHHI Ta TOYHICTIO TIPY BaJTIIALIi.

[IpencTaBneHnii MeTO PO3MI3HABAHHS PYXOMHUX 00’ €KTIB 3 BUKOPHCTAHHSIM
Multiclass SVM, Binomuii CBO€I0 HAAIAHICTIO, TOYHICTIO Ta €PEKTHUBHICTIO. Xoda
SVM, sax mpaBuio, € epekTMBHUMH [JIs1 Kiacuikami, iXHS TpOJAYKTHBHICThH
3QJIKUTh Bl TaKUX YMHHUKIB, SIK Ha0Ip JaHuX, TileprnapaMmerpu Ta MOKa3HUKU
OI[IHKH.

[lpomoHoBaHa cucTeMa  BHUKOPHUCTOBYE  TepeTBOpeHHs  Pamgona 1
OlopTOroHaIBPHUN BEUBJIET 11 BUOOpPY 00'€KTIB 1 M0Ope mparroe 31 3MIHAMH iX
KOJbOPY, TMOJIOKEHHS, Maciutaly Ta opieHTalii. Pe3ympTaT eKkcrnepuMeHTIB
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MOKa3yIOTh, III0 TOPIBHSAHO 3 HIMMH METOJIaMHU 3allpOIIOHOBAHMM MifXid 3a0e3neuye
BHUIIY TOUHICTh KJIaCU(IKAILii 11 Yac BUSABJICHHS PYXOMHX 00’ €KTIB.

3araniomM, SVM MOXyTb OyTH TOTY>KHUM IHCTPYMEHTOM JMJIi PO3B's3aHHS
3aad  Kiacudikamii, ajge TXHSI MTPOTYKTUBHICTh 3aJeKAaTHUME Bl KOHKPETHOI
npobsieMn Ta HAOOpYy [JaHUX, WUI0 pO3IIANAETHCSI, a TAaKOXK Bl BHOOpY
rineprnapaMeTpiB 1 MOKa3HUKIB OI[IHKU, IO BUKOPUCTOBYIOTHCS.
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ON THE ISSUE OF IMPROVING DEPARTMENTAL CONTROLOVER THE
FUNCTIONING OF THE SYSTEM OF TECHNICAL SUPPORT OF THE
SECURITY FORCES OF UKRAINE

Internal (departmental) control is control exercised within a ministry, other
executive body or a separate enterprise, organization or institution by a body
(official) connected to the controlled structure by departmental ties. It is one of the
main means of ensuring legality and discipline in public administration, which is a
mandatory element of public administration, an important function of any governing
body (official).

The purpose of departmental control is to monitor the functioning of the
respective controlled object of departmental affiliation; obtaining objective and
reliable information on the state of law and discipline there; taking measures to
prevent and eliminate violations of law and discipline; establishing the causes and
conditions that contribute to deviations from the requirements of legal norms, rules of
organization of the production process, provision of services, etc.

The subject of departmental control is the organization and functioning of
relations within the object, i.e. the state of affairs in the internal structures of
ministries, departments, other central bodies of state executive power, individual
enterprises, institutions, and organizations. Such control allows obtaining the

necessary amount of information, the analysis of which makes it possible to resolve
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the issues of further development of various areas of management and ways to
achieve optimization of the work of management structures in these areas in the most
appropriate and rational manner.

Forms of departmental control include audits; scheduled and unscheduled
inspections; submission of documents, reports; surveys; preliminary analysis of
management decisions to be made, etc. As a rule, departmental control is carried out
by persons who are well aware of the matter, and these are not always professional
controllers.

The mechanisms of departmental control over the functioning of the system of
technical support for the security forces of Ukraine include the mechanisms of
departmental registration of vehicles, their registration and deregistration. The
procedure for departmental registration and accounting of vehicles is defined in the
Resolution of the Cabinet of Ministers of Ukraine of March 20, 2013, No. 164.

The departmental registration of a vehicle consists of a set of measures related
to the verification of documents that are the basis for such registration, reconciliation,
and, if necessary, the study of the identification numbers of component parts (body,
chassis, frame, engine), inspection of the vehicle, execution and issuance of a
registration document - a technical vehicle ticket. Registered vehicles are accounted
for by accumulating, summarizing and storing information about such vehicles in the
database of the unified electronic registration system of the security forces of
Ukraine.

Departmental registration of vehicles, keeping their records and deregistration
of registered vehicles is carried out by authorized bodies (units) of the security forces.
Based on the results of inspections, according to which the vehicle is not wanted, a
road safety official shall make an entry in the technical certificate in the "Operation
group" column: "Permit for the first departmental registration", indicating the date of
issue and the number of the permit, which shall be certified by a signature affixed
with a seal.

The first departmental registration of new vehicles, as well as those that have
been in operation and imported into the customs territory of Ukraine, is carried out
provided that the design and technical condition, their make (model) and component
parts with identification numbers meet the mandatory requirements of the rules,
regulations and standards of Ukraine, as evidenced by a certificate of conformity or a
certificate of recognition of a foreign certificate. The departmental registration of a
vehicle is carried out within 10 days after the vehicle is received by the body,
subdivision, military unit on the basis of an application of the head (commander) of
the body, subdivision, military unit submitted to the road safety service.

Information on vehicles of bodies, subdivisions, military units registered by the
road safety service shall be entered into the database of the unified electronic
registration system of security forces in accordance with the procedure established by
the relevant central executive authorities. Information on departmental registration
(amendments to previously submitted information on departmental registration) of a
vehicle shall be immediately submitted by the road safety service to the territorial
service body of the Ministry of Internal Affairs for entering the relevant information

into the Unified State Register of the Ministry of Internal Affairs.
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The mechanisms of departmental control over the functioning of the system of
technical support of the security forces of Ukraine also include mandatory technical
control of vehicles.

Mandatory technical control of wvehicles is carried out by the subjects of
mandatory technical control who have the right to own or use equipment that allows
them to check the technical condition of vehicles for compliance with road safety and
environmental protection requirements. For example, for military units of the
National Guard of Ukraine, the subject of control is the representatives of the Main
Headquerters of the National Guard of Ukraine.

Mandatory technical control of the vehicle involves checking the technical
condition of the wvehicle, namely: brake and steering systems, external lighting
devices, pneumatic tires and wheels, light transmission of glass, gas cylinder
equipment (if any), and other elements in the part directly related to road safety and
environmental protection.

Vehicle technical condition inspection is aimed at determining whether the
vehicle meets the requirements established for its design and technical condition.
Based on the results of the vehicle technical condition inspection, their suitability for
operation or impossibility of operation is determined.

To summarize, the mechanisms of departmental control, which is its
characteristic feature, include, if there are legal grounds, the use of administrative
measures in the form of disciplinary sanctions against persons guilty of violating the
applicable law. Only the departmental control body has this right.

YK 355

€¢imo I'.B., K.H. Jepxk.ymp., CTaplIMii HAayKOBUN CHIBPOOITHUK, MPOBIIHUIA
HAYKOBUHN CHIBPOOITHUK HAYKOBO-AOCJHITHOTO BIAJAUTY (TepUTOpiaIbHOI 0OOpPOHK)
Haykosoro nentpy CyxonyTHux Biiicbk HarionansHoi akagemii CyXOmyTHHUX BIMCHK
M. rerpMana llerpa Caraiinaunoro, Puncbkmii [.M., cTapumii HaykoBuUi
CHIBPOOITHUK HAyKOBO-IOCJIIHOTO BTy (TepuTopiaibHOi 000opoHu) HaykoBoro
ueHtpy CyxomyTtHux Bilicbk HamonampHoi akagemii CyXONMyTHHX BIUCBK 1M.
rerbMana [lerpa CaraitiauHoro

AKTYAJIBHI IIMTAHHA 3ACTOCYBAHHA CKVIAJOBHUX
TEPUTOPIAJIbBHOI OFOPOHU B CYYACHHUX YMOBAX

Cuctema TpO ue ckiaaHa, O6aratopiBHeBa cuctema, (DyHKI[IOHYBaHHS SIKOI
nependayae BUKOHAHHS LIMPOKOTO KOMIUIEKCY OOOPOHHHUX 3aX0/11B PI3HOBIIOMYUMU
CTpYKTypamu (MIHICT €pCTBaMH, BiTOMCTBaMH, (JOPMYBaHHSMH) Y TICHIM B3aEMOJIII,
NPaKTUYHO OJIHOYAacHO. B CBOIO uepry me BuMarae KOHKpETH3alii 3aBJaHb Ta
NOPSJKY X BUKOHAHHS, BUIMOBITHO 1 aHan3y il ckiaagoBux TpO. Aune migxoau 10
NOPSIIKY BHUKOHAHHS 3aBJaHb PIBHOBIIOMYMMHU CTpyKTypamu B cuctemi TpO
JTOCTaTHHO PI3HI

BpaxoBytoun  BHILEHaBEJAE€HE, 3  METOI0  PO3MEXYBAHHSA  3MICTY
3arajibHOJICP)KaBHUX, BOEHHUX Ta CIEHIATLHUX 3aXOJIB Yy TOHATTIX «00OpOHa

VYkpainn» Ta «TepuropiaibHa 000poHa VYKpaiHW», NPOMNOHYEMO BHU3HAUUTH
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KOHKPETHI 3aX0JIH, Kl MJIATal0Th BUKOHAHHIO BHJUICHUMH CUJIAMH Ta 3aCO0aMH
B ckianoBux CbraCO 6e3nocepenHbo B CUCTEMI TEPUTOPIaIbHOT 0OOPOHH, SIK
CKJIAZIOBO1 YaCTHHHM 3araJbHUX 00OPOHHHX 3aXOJIB JCPKaBH.

Jlo 3arampbHOJEpIKaBHUX 3aXOJIB BITHECTH: 3a0e3medcHHS (DyHKIIOHYBaHHS
CKJIAJIOBUX TEPUTOPIAILHOT 000POHU; 3a0€3IMEUYEHHsT YMOB IIOJ0 CTPAaTEriuHOTO
(MOOLTBAINIAHOTO, ONIEPATUBHOTO ) pO3TOPTaHHS CKJIAJIOBUX CUJI 0€31IEKH Ta 000POHU
JeprkaBu (BIMCBHK, CWl) a00 X meperpymyBaHHs (MEPEMIIICHHs); 3aXUCT (TEXHIYHE
MIPUKPUTTS) 00’ €KTIB OOOPOHHOTO 3HAYEHHS Taly3ed HAIllOHAIhHOI E€KOHOMIKH;
3aXHCT HACEJICHHS, TEPUTOPIid, HABKOJMIIHLOTO MPUPOJTHOTO CEPEOBUINA Ta MaiiHAa
BiJl HAJ[3BUYAWHUX CHUTYaIlli, JIKBIIAIll HACIIIKIB BEICHHS BOE€HHUX (OOMOBUX) JIif;
3MIMCHEHHS  €BaKyallliHUX 3axoJiB; MIATOTOBKa TpoMaasiH YKpaiHu 110
HAI[IOHAJILHOT'O CIIPOTHRBY.

JIo BOEHHHMX 3aXOJiB BIJHECTH: y4aCThb Y 3aXHCTI, NOCUJIEHHI OXOPOHU Ta
INPUKPUTTI JEpKaBHOTO KOPAOHY; y4acTh y BEIEHHI criemianbHuX (O00MOBUX) Ali;
y4acTh B OXOPOHI Ta 0OOPOHI BKIMBUX 00’ €KTIB 1 KOMYHIKAIIIM, HITUX KPUTHIHO
BOKIMBHUX 00’ €KTIB iHMpacTpyKTypH, Bu3HaueHUX KabiHerom MiHICTpIB YKpaiHu, Ta
00’€KTIB 00JIACHOTO, PAaHOHHOTO, CUILCHKOTO, CEIHUIIHOTO, MICHKOTO 3HA4YEeHHS,
MOpyIIeHHA (PYHKITIOHYBAaHHS Ta BUBEICHHS 3 JIaAy SKUX CTAHOBIATH 3arpo3y Ui
KUTTETIIILHOCTI HACCIIEHHS, y4acTh y OOpOThO1 3 JTHBEPCIMHO-PO3BITyBaTbHUMU
CWJaMH, IHIIMMHU 30poiiHUMHU (GOpMYBaHHSAMH arpecopa (IPOTHBHHUKA) Ta
HenepenOaueHMMH  3aKOHaMU ~ YKpaiHM  BO€HIBOBaHUMH  a00  30pOHMHUMH
dbopMyBaHHIMU.

Jlo criemiambHAX 3aX0JIB BUTHECTH: y4acTh Yy 3a0e3TeueHH] (PyHKIIIOHyBaHHS
OpraHiB JIep»aBHO1 BJIaJM, IHIIMX JEPXKABHUX OPTaHIB, OPraHiB MICIEBOTO
CaMOBpSIYBaHHS; OpTraHBaIlis BNPOBA[DKEHHS 1 MMATPUMAHHA BHU3HAYECHUX
(BCTaHOBJIEHMX) 3aXOJiB MPAaBOBOIO PEKUMY BOEHHOTO cTaHy (IHIIOTO
00MEXYyBAJILHOTO TMPABOBOTO PEKHMMY) B paszl MOTO BBEACHHS Ha BCIA TEPHUTOPIl
VYkpainu abo B okpeMux ii MicleBOCTIX (Yy4acTh B iX BIOPOBAIXKEHHI y CMyrax
CTBOPEHMX YIpyMyBaHb BIMCHK (CHWJI); MIATOTOBKA Y MUPHUN Yac Ta B OCOOJIMBUI
nepioJ] BUKOHAHHA OKPEMHUX 3aBlaHb PyXy OMOPY Ha THUMYAaCOBO OKYIOBaHHUX
TepuTopisX Ykpainu mix kepiBHUIITBOM Cmi crieniansanx oneparii 3C Ykpaiam.

VY cBOI0O Uepry, KO>KHUI BU3HAYEHHUM 3aXil TEPUTOPIATBHOT 000POHH BKIIFOYAE
B ccO¢ BUKOHAHHS KOHKPETHHX 3aB/aHb, YiTKO BU3HaueHNMH ckiIagoBumu CbTaCO,
0 HAAUISIOTHCS BIUIMOBUIHUMHU KEPIBHUMU IMOBHOBaXEHHSIMHU. TakuM 4YHUHOM,
3a3HAYCHI 3aX0Au TPaHCPOPMYIOTBCS B OUIBIN JAETadbHI 3aBIAaHHSA, IOPSJIOK
BUKOHAHHA SIKUX, CHJIM 1 3aCO0M IO 3aIy4alOThCsl, BIIOOPAXKAETHCS Y BIIMOBITHUX
M1aHax (IUIaHax y4dacTi) B TEpUTOPIAIbHIA 000POHL

Jlo 3aBmaHp B cucTeMl 3araibHOJEpaBHUX 3axoaiB TpO mnpomoHYEThCs
BIIHECTH: CTBOPEHHS, MIITOTOBKA Ta (DYHKIIOHYBAaHHS B MUPHHUIN Yac Ta 0COOJMBHI
nepiol 1mrTabiB 30H (pailloHIB) TepUTOpiaTbHOT O0OpPOHM Ta J1OOPOBOIHLYUX
dbopmyBanb  Tepuropiaibhux Tpomaa  (JDTI), BuU3HAUEHUX CTPYKTYPHUX
migpo3aiax ckaagoBux TpO Ta THX, IO 3aTy4arOThCs 0 i BEASHHS; CTBOPEHHS,
MITOTOBKA Ta (DYHKIIOHYBAaHHS B MHPHHI 4ac Ta OCOOJIMBHUI TEPioj OTICpAaTUBHUX
Ipyln Bil CKJIQJOBHX CEKTOpy Oe3neku 1 OOOpOHM Yy CKJIaAl KOMaHAyBaHHS

CyxonytHux Biiicbk 3C YKpaiHM Ta perioHalbHUX KOMaHIyBaHb ( y TOMY YHCIHL Yy
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CKJIaJll OpTaHIB YMPABIIHHA CTBOPEHUX YIPYNOBaHb BIACHK (CHIJI);MOHITOPUHT
00CTaHOBKM y MHUpHHUN Yac Ta OCOOJMBHIA MEpioj, IO BIUIMBAE HA CTaH Ta
pe3yibTaTH OpTaHBallii MATOTOBKA Ta BEACHHA TEPUTOPIAUILHOI OOOpPOHU B
CYXOITyTHIH 30HI BITMOBINAIBHOCTI (30HI, paiioHi TpO); 3aiiCHEHHS Y MUPHHI Yac Ta
0COOJIMBHI MEpIoJl KOMIUIEKCY CKOOpPJMHOBAHUX i, BU3HAYEHUX Yy IUIaHAX
PIBHOBIAOMYHUX MIHICTEPCTB 1 BITOMCTB (/lepaBHOTO areHTCTBa BIJHOBJICHHS Ta
pPO3BUTKY IHPpacTpykTypu YKpainu MiHicTepcTBa iHGpacTpyKTypu YKpaiHu,
AKITIOHEpHOTO TOBapHCTBA «YKpaiHChKa 3aliBHUIT», JlepkaBHOi chemiaapbHO1
ciayx0u TpaHcnopty MO VYkpaiHu Ta HIIMX CKJIaJOBHX CHJI O€3MEKH Ta CuIl
000pOHHM), sKI 3a0€3MEUyIOTh CBOIMHM CKJIQJOBUMHU IPOBEACHHS CTPATETIMHOIO
(omepaTUBHOTO) PO3TOPTAaHHS CKJIaI0BUX CHII O€3ITeKH Ta 000POHU IepKaBH (BIACHK,
cwi) abo ix meperpymnyBaHHs (TEpeMILiCHHs); 3AIMCHEHHS y MHpPHHUA dYac Ta
0CO0JIMBHIA HGplOI[ KOMIIIEKCY = CKOOP/IMHOBAHMX Aiid, BH3HAUEHUX Yy TUIAHAX
PIBHOBITOMYUX MIHICTEPCTB 1 BIJOMCTB, SIKi 3a0€3MEUyIOTh CBOIMH CKJIQJIOBUMHU
TEXHIYHE NPUKPUTTS 00’ €KTIB OOOPOHHOTO 3HAYEHHS  Tajdy3ed HallOHAIBLHOT
EeKOHOMIKH (Y TOMY YHCJIl B THJIOBUX CMYTraxX yrpyrnoBaHb BIMCHK (CHI)); 311HCHEHHS
y MUPHHMIA 4ac Ta 0COOIMBHIMA P10 KOMILIEKCY CKOOPIMHOBAaHMX /11, BU3HAUECHUX Y
IUIaHaX PI3BHOBIIOMYHUX MIHICTEPCTB 1 BYIOMCTB, SIKI OPraHBYIOTh (3a0€31euyroTh,
OepyTh ydacTh) y 3aXHCTI HACEJCHHS, TEPUTOPIA, HABKOJMIIHHOTO MPHPOTHOTO
CepeoBHINA Ta MaliHA Bi HAJA3BUYAWHUX CHUTYAIllM, JIKBIIAI X HACJIIKIB Ta/abo
HACJIKIB BeJEHHS BO€HHUX (00WOBHMX) Al (y TOMY YHUCII B THUJIOBHX CMYyrax
YIpYINOBaHb BIMCHK (CHII)); MATOTOBKA Y MUPHUM Yac Ta 3JIMCHEHHS B OCOOJMBUIA
mepioJT KOMIUIEKCY CKOOPAMHOBAHMX I, BU3HAYCHUX Yy TUIAHAX PI3HOBLIOMYHX
MIHICTEPCTB 1 BIIOMCTB IIOJO IPOBEICHHS CIUIAHOBAHWX €BaKyallliHUX 3aXOJiB;
3MIHCHEHHS Y MUPHHI 4ac Ta 0COOJMBHI Mepioi KOMIUIEKCY CKOOPIWHOBAHUX il
MIOJ0 MIITOTOBKHU IPOMAJISH YKpaiHU 0 HAIIOHAILHOTO CIPOTHUBY (10 BIACHKOBOT
Cy:k0M), $SIKI BUKOHYIOTbCS LEHTPIbHUM OpPraHOM BHUKOHABUOi BIAAM, UIO
3abe3meuye (GopMyBaHHS Ta peali3alliio JIep)KaBHOI MOJITHKH Yy cdepax OCBITH 1
HayKH, opranamu MiHicTepcTBa 000pOHN YKpaiHH, IHIIUMH JIep>KaBHUMHU OpTaHaMu
Ta OpraHaMHM MICIIEBOTO CaMOBPSIAYBAHHSA 3 METOI0 (OPMYBaHHS MATPIOTUYHOT
CBITOMOCTI Ta CTIMKOi MOTHBAIli, HAOyTTS HAMH 3HaHb Ta MPAKTUYHUX BMIHb,
HEOOXITHUX JIJISl 3aXUCTy YKpaiHH.

Jlo 3aBmaHp B cucTeMl BO€HHHUX 3axoAlB TpO BigHECTU: OpraHiBauiio
HIITOTOBKU Ta y4acTh CKIanoBuX TpO y 3aXucCTi Ta MOCHUIIEHHI OXOPOHU AUISTHOK
Jep>KaBHOTO KOPAOHY Y MUPHHIA Yac, a TAKOXK 1103a AUITHKAMHU JI€p>KaBHOTO KOPAOHY
Vkpainu (Ha SKUX 3IACHIOETHCS TPUKPUTTS JEP>KaBHOTO KOPAOHY YKpaiHM )T
KepIBHUITBOM Jlep>kaBHOI NPUKOPAOHHOI CIIy>KOW; OpraHi3aili0 MiArOTOBKU Ta
y4acTh cKiaaoBux TpO y 3axucTi AEp>KaBHOTO KOPAOHY y MeXax AUITHOK
JepKaBHOTO KOPAOHY YKpaiHM B palioHax BeJeHHS BOEHHHX (00i0BHX) 1iii abo
3MAIMCHEHHSI TPUKPUTTS JIEPKABHOTO KOPAOHY Il KEPIBHULTBOM BIIMNOBIIHOTO
BIIICLKOBOTO KOMaHAYBaHHs (opraHy BiliicbkoBoro ympasimHHA 3C VYkpainn);
OpTaHBaIlll0 MATOTOBKY CKIagoBux TpO B MUpHUH Yac Ta iX y4acTh B 0COOIUBUI
MepioJl y BEICHHI JEMOHCTPAIlMHUX, CTaOUI3amMiiHNX, 0OOPOHHUX, IITYPMOBUX,
MOIITYKOBO-YJIAPHUX, OXOPOHHUX, BOJSIIMHUX, OJIOKYBaJIbHUX, CTOPOKOBHUX,
CYNMPOBOKYBAILHUX, €BaKyallliHUX, aBapifHO-PATYBAIbHHUX [iSIX, a TaKOX Y
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MPOTUIOBITPSIHOMY MPUKPUTTI 00’ €KTIB KPUTHUUHOT IHPPACTPYKTYpH (Y TOMY UUCHL Y
CKJIall YrpynoBaHb BIACHK); MIITOTOBKY Yy MUPHHUN 4Yac Ta B OCOOJMBHUI mepiof
BXKUTTS HEOOXITHUX 3aXOJIB BU3HAYCHUM BIMCHKOBUM KOMAaHIYBaHHSAM OO0
opraHiaiii 000pOHM HACEJICHHWX IyHKTIB (IT03a CMyraMu CTBOPEHHX YIPYITyBaHb
BIIICHK (CHI1)y B3aeMoii 3 mrrabamu 30H (paitoniB) TpO; cTBOpEHHS €UHOT CUCTEMU
OXOPOHHU BAXIMBUX OO0’ €KTIB 1 KOMYHIKAIl[li y MHUpPHUN 4Yac Ta 3a0e3MedyeHHs ii
(byHKLIOHYBaHHS B 0COOJIMBHIA IIepio 1 (Y TOMY YHCII B TUJIOBUX CMYTraX yrpylnoBaHb
BIMCHK (CHII)); CTBOPEHHS €IMHOT CHCTEMH MPOTHUIUBEPCIAHOT (KOHTPAUBEPCIHHOT)
00poThOM y MUpHUH yac Ta 3abe3neueHHs i1 PyHKIIOHYBaHHS B 0COOJIMBUI MEPio/]
(Y TOMY 4mCIl B TWIOBHUX CMYTrax yrpyloBaHb BIMCHK (CHUII))

Jlo cnemianbanx 3aBmaHb B cucteMi TpO BiIHECTHU: CTBOPEHHS YMOB IS
3a0e3neueHHs Oe3nepeOiiHOro, MIEBOTO 1 0€3MeYHOTO (PYHKIIOHYBAHHS OpPTaHIB
Jep>KaBHOI BIa1, IHIIMX JAEpKaBHUX OpraHiB, OpraHiB MICILIEBOTO CAMOBPSIyBaHHS;
y4acTh y HIATOTOBII Y MUPHUM Yac MOPSAKY 3alpOBaKEHHS 3aXOJIB MPaBOBOIO
pPEXUMY BOEHHOTO CTaHy, a B 0COOJIMBHI 1epio]] OpraHi3allis HOro BIPOBAKEHHS Ta
miaTpuMadas (IHITOTO O0OMEXYBaJbHOTO IPABOBOTO PEXHMMY) Ha BCIA TEpHUTOPIl
VYkpainu abo B OKpeMuX ii MICIIEBOCTSIX.

VY nmigcyMKy 3a3HauuMo, 110 MIATOTOBKA /O TEPUTOPIAIbHOI OOOpOHHU €
CKJIAJIOBOIO YaCTHHOIO MIITOTOBKH JIEPKaBH 10 OOOPOHHU 1 TOBHHHA MOJIUIATHCS Ha
MIITOTOBKY Y MUPHHUI Yac Ta B 0COOJMBHI Mepiofl, 3 ypaxyBaHHSIM OCOOJMBOCTEMH,
BU3HAUEHUX 3aKOHOJIaBCTBOM YKpaiHU Mpo 000pOHYy, MOOLIBAlllI0 Ta MpaBOBUMN
PEXUM BOEHHOTO CTaHy.

YK 623.74

KusoroBchkuii P.M., K.T.H., CTapIIMii JOCIITHUK, HAYAJIbHUK HAYKOBO-/IOCIITHOTO
YIpaBIiHHS PO3BUTKY 030po€HHS Ta BiiichkkoBOi TexHiku [loBirpsanux Cun
LlenTpamsHOTO HAYKOBO-AOCIIIHOTO IHCTHTYTY 030pOEHHS Ta BIMCHKOBOI TEXHIKH
36poiinux Cun Ykpainu, mojkoBHHK, 3ipka A.Jl., K.T.H., HaYaJIbHUK HAyKOBO-
JOCJITHOTO  BIUIJAUTY PO3BUTKY aBIlallIMHO-KOCMIYHUX CHUCTEM (KOMIUIEKCIB)
LleHTpanbHOr0 HAYKOBO-AOCIIAHOTO IHCTUTYTY O30pO€HHS Ta BIMCHKOBOI TEXHIKH
36poiinnx Cun  VYkpainu, moiakoBHUK, BacuiabeB B.A., K.T.H.,, HayKoBUH
CIIBPOOITHUK HAyKOBO-IOCIITHOTO BUIAUTY PO3BUTKY PaaiOTEXHIYHHX 3aco0iB
LleHTpanbHOr0 HAYKOBO-AOCIIAHOTO IHCTUTYTY O30pO€HHS Ta BIMCHKOBOI TEXHIKH
36poiinux Cun pralHI/I niInoJikoBHUK, bintodopoaosa JI.B., ain’ toHKT (HITaTHI/II/I)
HAYKOBO-OpraHi3amiiHoro Bigauty LleHTpanbHOro HayKOBO-AOCIITHOTO IHCTUTYTY
030pO€HHS Ta BIMCHKOBOT TeXHIKK 30poitHux Cun Ykpainu, Kamirad

MOJEJIb 3AT'PO3 3ACOBIB ITOBITPAHOT'O HAITALY ITIPOTUBHUKA

JlocBin cTpuMyBaHHs 30pOHHOI arpecii MOKa3aB aKTUBHE 3aCTOCYBaHHS
MIPOTUBHUKOM MOBITPSIHUX YAApPHUX 3aC001B JJ1s1 pyHHYBaHHs 00’ €KTIB 3a0€31€UEHHS
KUTTEABSUIBHOCTI Ha BCid Tepurtopii Ykpainu. [ns oOTpyHTyBaHHS i€BUX
MIPOTIO3HIII 1010 OOPOTHOM 3 TMOBITPSHUMH LUIMHU y LleHTpanbHOMY HAyKOBO -
TOCIITHOMY THCTUTYTI 030pO€HHSI Ta BIMCHKOBO1 TexHiku 30poitnux Cun Ykpainu
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MPOBOJATLCS  JIOCHDKEHHS yJIaMKiB  3aco0iB  moBirpsiHoro Hamaxy (3I1H)
NPOTHUBHUKA.

Jia dhopmanBariii npodiaeMu 00poThOM Ta 3aXHMCTY Bi MOBITPSHUX YIapiB
PO3TIISAAETBCA MOJEIh 3arpo3 3aco0iB MOBITPSHOTO Hamamy mOpoTuBHUKA. [lin
MOJIEJUTIO 3arp03 PO3YMIETHCS CTPYKTYpPOBaHE NpeACTaBiIeHHS (aKkTOpIB HEOE3MEeKH
3I1H, a Tako>X OMKC MIICUCTEM, SIKi 3a0€3MeUyI0Th JOCSITHEHHS HUMU IUICH 11010
ypaXeHHsT Mpu3HauyeHHX o00’ekTiB. Mojenb 3arpo3 [I03BOJII€  MiABUIIUTH
JTOCTOBIPHICTH OIIHKK €(EKTUBHOCTI BUKOHaHHS 3aBAaaHb npotuaii 3[IH. Ha ocHoBi
OTPUMaHMX BIMOMOCTEH mpo xapakrepuctuku Tincuctem 3IIH mnpoBoguThCs
IMITalllifHE MOJIETIOBAHHS 3aCTOCYBaHHS BapiaTUBHOTO CKIIAAY 3ac00iIB BHSBIICHHS,
imeHTUdIKaIi Ta MPOTHIIL.

HaitOutb11 MacoBaHO MPOTUBHUKOM 3aCTOCOBYIOTHCSI HACTYIHI JIOCIHIIKYBaHi
3IIH:

KpUJaTl pPaKeTd HA3eMHOI'0, MOPCHKOTO Ta MOBITPSIHOTO CTapTIB THUITY
OM727/728/729 (xommnekcy ‘“Uckanmep”), X-101, X-59, X-69, X-22/32, X-35,
3M14  “Kamubp”, 3M22 “lupxon” Ta 3M55 “Onukc” (OKpemi BHMAIKH
3aCTOCYBaHHA );

OamcTUYHI Ta acpoOaTICTUUHI PAKETH HA3EMHUX 1 MOBITPSIHUX KOMILIEKCIB
ity 9IM723 (komruiekcy “Uckannep”), 9-C-7760 (komriuiekcy “Kunmxan”);

Oapaxyroui 6oenpunacu (briJlA-kamikanze) tumy Shahed-131 (“I'epanb-17’),
Shahed-136 (“T'epanb-27).

Ha nanomy erami He nocmypkyBaimcs 3I1H, mo 3acTocoByroThCs OMKye 10
JHI 31ITKHEHHS:

®AD, 1110 OcHalleH1 yHIBEpCATbHUMHU MOAYJISIMU TUIAHEPYBAaHHS Ta KOPEKIIii;

yHi(IKOBaH1 MDKBHJIOBI IUIaHEPYIOUl OO€nmpunacy;

3eHiTHI kepoBaHi paketu 5B55 Big 3PK C-300 (pi3HOi Moaudikarii) ta 48H6
Big 3PK C-400 (pBHOT Moaudikarii).

Cxuaj miCUCTEM, SIKI BKIIOYAIUMCS IO MOJIENI 3arpo3 1 XapaKTEPUCTUKU IKUX
OOCTIIXKYIOThCS y sikocTl ineHTudikatopis 3I11H Ta y sikocTi 00’ €KTIB BILUTUBY:

panioBucoTomipu — tumy A-079, A-080-01, PB-715;

JOTIIICPIBCHKUI BUMIPIOBAY IMIBHAKOCTI Ta KyTa 3HOCY — THIY “MoH000K JI7;

MpUKAMATIbHO-TIEPEAABATIBHUN TPAKT CUCTEMH MOCTAaHOBKM 3aBaj — tuny CII-
504-01,

CKJIaJIOBI HaBiramiiHux cucteM — tuiy “‘Otoneck”, CH-99/-M, Komera-M4/-
M8, ACH-II, Alcyona;

PaIOJIOKAIIHI Ta ONTHUKO-EJICKTPOHHI TOJIOBKM CaMOHABEICHHS — THILY
APT'C-14D0, API'C-593, V¥-501, I'C-31, I4H-I'CH pakern X-69.

XapakTepuUCTUKH TIICUCTEM Y CKJIaJl MOJIEl 3arpo3 MICTSATh YacCTKOBY a0o
MTOBHY H(pOPMAITIFO TIPO:

ArOPUTMU POOOTH, 0OPOOJICHHS Ta KOMIUIEKCYBaHHS H(pOpMaIlii;

YaCTOTHI, 4aCOBI Ta CTPYKTYPHI MOKa3HUKW CUTHAIIB;

MOKa3HUKHU MOTY>KHOCTI Iepe/laBaIbHUX Ta MPUUMAIbHUX KaCKaiB.

Po3pobriena aBTopamMu MOIeIb 3arpo3 103BOJIIE 3p0o3ymiTh ciadki mici 31TH
1 00TpyHTYBaTH €)EKTUBHI MIpU MPOTUII 13aXUCTY.
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YK 621.396

Kyk O.I'., KT.H, JOLEHT, MPOBIAHUI HAYKOBHA CHIBPOOITHUK IHCTUTYTY
CTpaTeriHux KoMmyHikanid HamionaneHoro yHiBepcurery o00poHH YKpaiHw,
moakoBHUK, KyBumHoBa A.C., HayKOBHH CHIBpOOITHUK HAYKOBOTO IICHTPY
npo0JieM BUXOBAaHHS JOOPOUYECHOCTI Ta 3ar00IraHHs KOPYIIIIi y CEKTOp1 O€3MeKu Ta
o6oponu HarionanbHOTO yHIBEpcUTETY 000pOHU YKpaiHU, JEHTCHAHT

CYYACHI TEHJIEHIIII PO3BUTKY CUCTEM YIIPABJIIHHS
CIHEHOIAJIBHOTI'O ITPU3HAYEHHSA

Ha cporonHi y cydacHUX KOH(ITIKTaX OJTHOIO 3 BOKJIMBIIIMX CKJIAJOBUX BilH €
iHpopwmarriiine mpoTudopcTBO. OCOOIMBa yBara BIIBOAUTLCS CUCTEMaM yIPaBIIHHS.

BiiicbkoBe KepIBHUUTBO apMid pO3BHUHYTHX KpaiH CBITY y BUAMOBIIHOCTI J0
HOBUX IIIX0/1IB 10 OyAIBHULITBA 30pOMHUX CUJI OCOOJIMBY yBary NpuAUIsie pO3BUTKY
CHUCTEM BIMCHKOBOTO YIPABIIHHS SK TOJOBHOTO (aKTOpPY y AOCATHEHHI BOEHHO -
CTpaTeriyHOi TepeBarv. [ OJIOBHOKO METOI € HEOOXITHICT, 3a0e3redeHHs
OTIEPATUBHO-TEXHIYHUX MOMJIMBOCTEH [JIi OpraHiamii B3aeMoOAlli 1 CIHUIbHOTO
00M0BOTO 3aCTOCYBaHHS PI3HOPIIHUX CUJI 13aCO0IB y CHUIBHUX ONEPALIIX.

Ha nanwit yac B cucteMi ynpaBIiHHS CHUJIaMA 000pOHU YKpaiHU MOBUHHI OyTH
BUpintenni muranns imrerpamii 3 C*ISR (Command, Control, Communications,
Computers, Intelligence, Surveillance and Reconnaissance). C‘ISR cur oGoponn
VYkpainn Oynyerscst y BIINOBITHOCTI A0 mnpuiHAToi B Kpainax HATO
MEpEeKEICHTPUYHOT KOHIICIIII yIpaBIiHHSA BIMCbKaMU B XO[1 BEICHHSI OOMOBUX JIi.
Takuii maxig J03BOJIE:

MakCUMaJlbHO aBTOMaTU3yBaTu 301p iHpopMallii Ta ii 00pooOKy;

ABTOMATUYHO BU3HAYMTH IMOJIOKEHHS CBOTX MIAPO3/ILTIB;

aBTOMAaTH30BaHO BU3HAUYMTH MOJIOKEHHS MPOTUBHUKA 1 HOTO IEPEMILLIEHHS, 1110
BIIOOpAXKAETHCS HA EIEKTPOHHUX KapTax;

31MCHIOBATH aBTOMAaTU30BaHUM LIUIE PO3MOJAUI Ta LUIEBKA3IBKY MO LUl JJIS
3ac001B BOTHEBOT'O YPAXKEHHS;

aBTOMAaTHU30BaHO MOOYAyBaTH MapIIPyT PYXy BIMCHK;

ABTOMAaTU30BaHO IMOCTIHHO IH(POPMYBAaTH CBOI1 MAPO3AUIM MHPO Aii 1 MICIE
3HAXOJKEHHS 1X CYCiIIB Ta IPOTUBHUKA,;

aBTOMATH3yBaTW NPOLIEC HAJAHHS MPOTMO3UIINA KOMaHAUPY A MPUHHATTS
pIllcHh Ha TIACTaBl OTPUMAHUX PO3BIIIAHMX, a TaKOX IH(popMaIli Mpo CWIM 1
3aco0u, 110 € B PO3IMOPSIKCHHI;

MOJIENMIOBAaTH O1if Ta HOTO MOKJIMBI PE3YyJbTATH.

BropoBajkeHHST CcydacHMX TEXHOJIOTIM y cujgax oOOpoHM VYKpaiHu A
yIpaBIiHHSA BiiCbKaMHU (CHJIaMH) TO3BOJIUTD:

CKOpPOTUTH dYac Ha 30upaHHs, OoOpoOJEeHHS Ta HajaHHsA iHGoOpMAalLl Ha
aBTOMAaTHU30BaH1 po00Yl MiCLI MOCaI0BUX OCI0 OpraHiB BIICHKOBOT'O YIPABIIIHHS;

MIIBUIIUTH OOTPYHTOBAHICTh MPUUHATTS PIMIeHb 1 PO3POOJICHHS IUIaHIB HA
3aCTOCYBaHHS BIMCBHK (CHiT) 13ac00iB B omepariisax (00ioBuUX 111X);

CKOPOTUTH TEPMIHM Ta MABUIIMTUA HAAIMHOCTI OOMIHY iH(OpMAIE€0 MDK
OpraHamMu BIICBKOBOTO YIPaBJIIHHS BCIX PIBHIB;
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MIIBUIIUMTH €(PEKTUBHICTh YIPABIIHCHKOI POOOTH MOCATOBHX OCI0 OpraHis
BIIICHKOBOTO YIIPaBJIIHHS;

3a0€3MeunT! Nepexiy Ha MPHUHIIMIIOBO HOBI METOAM Ta TEXHOJIOTT YIIPaBIIHHS
3a cranaaptamu HATO.

YK 621.396.969.3:004.032.26

3aBaacekuii J.C., HayKOBHIi CIBPOOITHUK HAyKOBO-OCIIAHOTO BiIJIUTy PO3BUTKY
pamioTexXHIYHUX 3ac00IB LIeHTpanhbHOTO HAYyKOBO-AOCIIIHOTO IHCTUTYTY 030pOEHHS
Ta BIMCbKOBOT TexHiku 30poiHux Cun YKpainu, maiop

PE3YJIBTATH 3ACTOCYBAHHS 3D-MOJEJIOBAHHSA 1151
BUKOHAHHS 3ABJAHB JJOCJIUKEHHS 3PA3KIB OBT TA iX
CKJIAJOBHX

VY paMKax BUKOHaHHS IIUTbOBHX 3aBJaHb 3 JOCIIIXKEHHS yJIaMKIB 030pO€HHS Ta
BilickkoBOi TexHiku (OBT) mnpoTuBHMKAa, a TakoX Jii BHUKOHAHHS 3aBJaHb
OOTPYHTYBAHHS XapaKTEPUCTUK MEPCHEKTUBHUX BITYM3HIHUX 3pa3kie OBT BuHukae
notpeda y 3aCTOCYBaHHI YHUCJIOBHX METOJIB MOJEIIOBAHHA 3 BUKOPUCTAHHSAM
HasIBHOTO CY4aCHOI'0 MPOrpaMHO-MaTeMaTHYHOTO 3a0e3MeueHHS.

MeTtoro MOJEMOBaHHA BHUCOKOYACTOTHUX aCIMEKTIB (YHKIIIOHYBAHHS 3pa3KiB
OBT Ta 1X cKIIag0BUX €:

JOOCTIIKEHHS XapaKTEPUCTUK PATIOJIOKALIHOT TOMITHOCTI,

TOCIIIKEHHS TpoIieciB (GOpMYBaHHS XHUOHOT MTOBITPSIHOT 00CTaHOBKY;

nocaimxkenns HBY-enemeHTiB (PuibTpH, aHTEHH, XBUIEBOAHM, MIKPOCMY>KKOBI
miHii) 3pa3kiB (ynamkiB) OBT npotuBHuka.

Jlisa mocsirHeHHs TocTaBieHud nuieit y llenTpamsHOMYy HAYKOBO -AOCTITHOMY
IHCTUTYTI 030pO€HHS Ta BiMChKOBOI TexHIKM 30poiHMx Cmn YkpaiHu
3aCTOCOBYETHCS MPOTPAMHO-TEXHIYHUNA KOMIUIEKC MOJICTIOBAaHHS BUCOKOYACTOTHHUX
acTiekTiB ¢yHkiionyBanHs 3paskie OBT Ha 6a3i Ansys Academic Research HF.
[Iponiec mpoBeneHHS MOJEIbHUX EKCHEPUMEHTIB 3a3BHMYail MOTpeOye BHUKOHAHHS
HACTYIHOT'O KOMIUIEKCY 3aBJaHb:

BUMIPIOBAHHS Ta0apUTHUX PO3MIPIB;

JTOCTIIKEHHS eJIEKTPUYHHUX XapaKTEPUCTUK MaTeplaiB;

CTBOPEHHS MMPOTPAMHUX TBEPIOTUIUX MO/IEINEH;

OOTPYHTYBaHHSI PO3PaXyHKOBOTO METOY Ta BXITHUX JTAHHX;

MPOBEACHHS 00YMCIIEHDb Ta aHaJli3 Pe3yJIbTaTIB.

Y pomoBinl mOpencTaBlieHl pe3yiabTaTd HAOYTOro JOCBILLY Y CTBOPEHI
MPOTPAMHUX TBEpAOTUTUX 3D-Momenei.

BaxnmBuM 3aBmaHHSIM y X011 cTBOpeHHs 3D-Mojeneit € BuOip BIIMOBITHOTO
nporpamMHoro peaakropa. Boynosanuii B Ansys 3D-penaktop mae oomMexeHui HaOip
IHCTPYMEHTIB, XO4Ya OKpEMIi 3aBJaHHS MOJIEJIOBaHHS O€3 MOro BUKOPUCTAHHS HE
BUPIMIYIOThCA. [l 30BHINHIX pEJaKTOpiB MPOOJIEMHUM MUTAHHSIM IOCTA€E
nmojaibIia KoHBepTalls daimy moaem y npuaatauii ¢popmar. [Ipomecu ekcropry
iMropty ¢aitniB pBHUX (opMaTiB Maike 3aBXAH MPU3BOASTH J0 BUHUKHEHHS

MOMUJIOK T€OMETPii.
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[IpakTuaHMIA TOCBIT CTBOPEHHS MPOTPAMHUX TBEPAOTUIMX MOJIEJeH J03BOJIHB
l'IOplBHHTI/I OCHOBHI nepeBaru 1 HeOJIKK icHYrouux 3aco0iB 3D-mopaentoBaHHs. 3a
KPUTEPLIMU BapTOCTI, MBUAKOCTI pOOOTH Ta AOCTYHMHOrO (PYyHKIIOHATY B SIKOCTI
OCHOBHOTO 3ac00y Oyio oOpaHo nmporpamue 3a0e3neueHHs Blender.

Oxkpemi geram, abo 00’€kTH, M0 TOTPEOYIOTh MapaMerpu3alii ado
ONTUMI3allll, BAKOHYIOTHCSI 0€3MIOCEPEIHHO B MPOTPAMHOMY CEpeI0BUII AnsSys.

JIsisi BUKOHAHHSA 3aBJlaHb OOTPYHTYBAaHHS XapaKTEPUCTUK 3aCO0IB BUSBIICHHS 1
npotudii [leHTparbHIM HAayKOBO-IOCTIIHAM IHCTUTYTOM O30pPO€HHS Ta BIMCHKOBOI
texHiku 30poiHux Cun VYkpainm Oyno po3poOseHo Mojem Maike BCIX
3aCTOCOBYBAHMX 3ac00IB MOBITPSIHOTO Hamaly NIpOTUBHUKA:

KPWJIATHUX pPakeT HAa3eMHOTO, MOPCHKOTO Ta MOBITPSHOIO CTAapTIB THILY
OM727/728/729, X-101, X-59, X-69, X-22/32, X-35, 3M14, 3M22, 3MS55;

OamicTUyHI Ta aepoOaTCTUUHI PaKEeTH HA3€MHHUX 1 MOBITPSIHUX KOMIUIEKCIB
tuy 9IM723, 9-C-7760;

briJIA-kamikanze tumry Shahed-131 (“I'epanb-1), Shahed-136 (“T'epanb-2”);

DOAb (DPAB-250, ®AB-500 M62), mo ocHaIIeHI YHIBEpCAUTHHUM MOYJIEM
TUTaHEPYBaHHS Ta KOPEKIIi;

OAb (PAB-1500 M54, ®AB-3000), 0 OCHAaIIEHI YHIBEpCATBHUM MOJYJIEM
TUTaHEPYBaHHS Ta KOPEKIli APyroro TUITY;

I ianepytoui 6oenpunacu (YIIAb-1500B, TPOM-13 / 23, YMIIB).

3a  pesymbTaTaMd  TPOTPaAMHOTO  MOJICTIOBAaHHA  OyJI0  BU3HAYCHO
XapakTEPUCTUKU  PaJIOJIOKALI{HOI TMOMITHOCTI 3aco0iB MOBITPSHOTO Hamajay,
MIPOBEJICHO OINHIOBAaHHS MOJKJIMBOCTEH ICHYIOUHMX PaTIOJOKAIlIfHIX 3acO00IB 3 iX
BUSIBJICHHSI, OOTPYHTOBAHO MPAKTUYHI PEKOMEHAAIll 00 TMOKPAICHHS MPOIECy
BUSIBJICHHS 1 CYNIPOBOJI)KEHHS MOBITPSIHUX LIUICH.

HactynmHuMm eramnom AOCHIIKEHb CTajlo pO3pOOJICHHS MOJenell aHTEeHHUX
CHUCTEM MPUNMAIBLHO-TIEPEaBATIHLHOT anaparypu PI3BHOTO TPU3HAYEHHS 31 CKIIAAY
311TH nnst omiHIOBaHHS iX MPOCTOPOBO-CHEPTETHYHUX 1 YACTOTHUX XapaKTEPUCTHUK, a
TaKOK JJIi OOTPYHTYBaHHSI HEOOXITHUX XapaKTEPUCTHUK Pai0CIEKTPOHHOT'O BILIUBY
IS TIOABJICHHS.

Ha mpoMy eram BaXIMBUM YWHHHAKOM 3a0€3IME€UYEHHS JTOCTOBIPHOCTI
pe3yNbTaTiB  MOJICTIOBAHHS CTa€ 3aJlaHHS  CJICKTPOMATHITHUX  BJIACTHBOCTEH
MatepianiB. ToMy MOIeNl YCKIIaJHIOIOTHCS 3a PaXyHOK J10/JaBaHHs MOKPUTTIB (Y T.4.
IPOTUPATIONOKAIMHUX), PaAloONpo30pl KyHOJM Ta IHII €JIEeMEHTU. Bu3zHaueHHs
CIIEKTPOMArHITHUX BJIACTUBOCTEH IENEKTPUYHUX MaTepialiB, 10 BIUIMBAIOTh Ha
XapaKTEPUCTUKU  PaJIOJIOKALIMHOI MOMITHOCTI, MPOBOJAUJIOCS BIAMOBIIHO 10
metoauku HamionameHoro iHctutyTy CILA 13 cranpaptusanii 1 rexnomnorii (NIST,
Note 1355-R) 13 3amyuennsiM (axiBuiB Ta amaparypu KuiBCHKOTO akageMidHOTO
YHIBEpCUTETY.

[IpoBeneHi poOOTH MarOTh IIMPOKE MOJE MIJS TOAAIBIIOTO PO3BUTKY Ta
YIOCKOHAJICHHSI METO/IIB JIOCJII>KEHHS.

VK 355.3:623.4:351.74
3agox B.B., k.BiMCHhK.H, JOIEHT, AOIEHT Kadempu HamioHATbHOT OE3MEeKH Ta

yOpaBiiHHA (PaKyJabTeTy MIATOTOBKM KepIBHUX KaapiB HaiionaneHOi akagemii
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Jlep>xaBHOI MPUKOPJIOHHOT cityk0u Ykpainu, bamoy3a JI.B., an’toHKT BinauIeHHS
JOKTOPAHTYpH 1 aJi’ IOHKTYpPU HayKOBO-OpTaHi3aIiiHoro Biaauvry HarionambHOi
akazgemii Jep>kaBHOT MPUKOPIOHHOT CIIYy>KOM YKpaiHH, MiATMOIKOBHUK

BUBIP IOKA3HUKIB BOTHEBUX MOXKJUBOCTEN
APTWIEPIACBLKHUX MIIPO3JLIIB JEPKABHOI IIPUKOPJOHHOI
CJYKBU YKPAIHU

AKTyaJbHICTb. 3 MOYaTKOM MOBHOMAcIITAOHOTO 30pOMHOT0 BTOPTHEHHS
pociiicbkoi Qenepauii (mam — pd) mpotu YkpaiHu KepiBHULTBOM JlepkaBHOI
NPUKOPAOHHOI cy k01 Ykpainu (nam — AIICY) npuitHSITO pilieHHs PO CTBOPEHHS
MOOUTbHUX MPUKOPJOHHUX 3aroHiB, 10 y CKJIajl CHJl 00OpOHHU, OEpyTh Y4acTh y
BUKOHAHHI 3aBJIaHb 11010 BIIOUTTS 30poiHOi arpecii. Jlo ckiaay Takux BIiChKOBHUX
dopmyBaHp yBUiNUM apTuiepiicbkl minpo3aum (mam — All) JIICY, ochaieni
CydacHHMMH 3pa3kamMu 030po€HHS Ta BiiichkkoBoi TexHiku (gam — OBT).
EdextuBnicts BukoHanHs mnokiaaneanx Ha All JIICY 3aBmanp 3ameXxuTh Bid
OaratboXx (hakTopiB, 30KpeMa BiJ OOTPYHTOBAHOTO iX BUKOPUCTAHHS y PI3HUX BUAAX
0010.

CrtBopenns AIl JITICY, 30kpeMa iX KOMIIOHEHTIB YMpPaBIIHHSA, PO3BIIKH,
BOTHEBOTO BIUIMBY Ta 3a0€3MEYeHHs, 3yMOBIIOE HEOOXIAHICTh PO3BUTKY
TEOPETHYHUX OCHOB iX BOTHEBOTO TUIMBY Ha MPOTUBHUKA.

HaykoBi pe3ynbraru, 3100yTi B XO/1 NPOBEIECHHS TEOPETUUHUX JOCIIIKEHbD,
Jand 3MoTy c(OPMYITIOBAaTH B TEOPIi BIMICHKOBOTO YIPaBJIIHHSA MOHSATTS «BOTHEBOT
MITPUMKI K CKOOPJIMHOBAHOTO i IHTErp OBAHOTO 3aCTOCYBaHHS BOTHEBUX 3aC00iB
apTUIIepii 1151 BEICHHS HEMPSIMOT'O BOTHIO 3 METOIO JIOCATHEHHSI HEOOXITHUX €(DEeKTIB
M0 Ha3eMHUX (HAJABOJHUX) IUIAX IS MATPUMKH Jiid BIACHK (CHII).

Pesynbrat anamizy BIMCHKOBHX MyOJIKaIlii, JOKTPHHAILHOTO 3a0e3TCUCHHS
30poitHux cui aepkaB — ujeHiB HATO, ctanaaptiB [[IBHIMHOATIAHTUYHOTO albsHCY
3a aCTIEeKTOM TEOPETUYHMX OCHOB BOTHEBOI miATpuMKH (nam — Brll) aptunepieto B
omeparlisix MOKa3yloTh, IO AJISI JOCATHEHHS BHUCOKOI PE3yJIbTAaTUBHOCTI BEIIEHHS
00MOBHX i apTHIIEPIEI0 HA €Tarm po3pOOJICHHS BapilaHTIB CTIOCOOIB il B omepartii
nependadeHo NpoLeaypy aHali3y Ta MOPIBHAHHSA BOTHEBUX MOXJIMBOCTEN All.

Pesynbrat  aHanmizy TEOPETMUHHUX JOCTHKEHb Ta JIOKTPUHAIHHOTO
3a0e3nedeHHs B Teopil BIIChKOBOTO ynpasiiHHA 3C YKpaiHu nokazaiy, 10 Ha Lel
gac po3poO0JeHO PsAN METOAMK BH3HAYEHHsS BOTHEBUX MOkiuBocTed All y piBHHX
dbopmax BeleHHS BOEHHUX /i, y TOMY YHCJI 3 ypaxyBaHHSIM CIPSMOBAHOCTI
PO3BUTKY MOKTPUHAIBHOI Oa3W Ha cTaHAApTH 30pOMHMX CHII JepkKaB — 4YJICHIB
HATO.

OpHak 3armpoIOHOBaHI METOIMKH, aHAMITHYHI MOJENI, CUCTEMHU MOKA3HUKIB 1
KpUTEpiiB OLIHIOBAaHHS BOTHEBUX MoxumBocTe All po3ocepemxeni mo pizHUX
BIICPKOBUX CTaHAApPTax Ta HAyKOBHUX BHUJAHHSX, ACTAIbHUN aHAN3 SKHUX MOKA3aB,
M0 B YHWHHUX METOJWKAaX SK BHXUIHI JIaHI HE BpaxOBaHO IIOBHUH OMHC 1
dbyHKIIOHYBaHHS apTuiepii mig yac Brll B omepairi (6010) y cydacHUX yMOBaXx.
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Bce 11e 3ymMoBiII0€ HEOOXITHICTh NEPErISIAY MIAXOIB 1 MPOLEAYpP TUIaHYBaHHS
BeJieHHs OoMoBux il All y pBHMX (Qopmax BeleHHS BO€HHUX /i, a TaKOX
yIIOCKOHAJIEHHSI METOJUKHU OIIHIOBAaHHS 1X CIIPOMOXHOCTEH.

3 oAy Ha 1€ BUHUKAE 3aBIaHHS, MOB’s3aHE 3 YIOCKOHAICHHSM HAyKOBO-
MeroguyHoro amapary (mam — HMA), 30kpema METOAMKHA OIIHIOBaHHS
crpomoxHocTel All. JIoCTOBIpHICTh pe3yJbTaTiB OLIHIOBAHHS 3aJICKUTh HE TUIbKU
Bl ypaxyBaHHS YHHHHUKIB 30BHIIIHHOTO Ta BHYTPIIIHHOTO CEPEIOBHUIIA, SKi
BIUTMBAIOTh Ha pe3yibTaTuBHICTH Brll B omepamii (6010), a ¥ Big NMPaBHILHOTO
BUOOpY NMOKAa3HUKIB OIIHIOBaHHS BOTHEBHX MOXJMBocTed All mim yac BUKOHAHHS
3aBnanb Bril.

Mera — 3anpomOHyBaTH KOMIUIEKC MOKAa3HUKIB BOTHEBUX MOXJMBOCTer All
AIICY.

Pesynbratu. KiHIIEBOIO METOIO OLIIHIOBAHHS € OOIPYHTYBAaHHS PIlIEHHS PO
JTOUUILHICTh pean3ailii cipoMoskHocTer All 3 BUKOHaHHS BU3HaUYeHUX 3aBjaHb Bril
3a BCTAHOBJICHWH TEPMIH y KOHKPETHIH OOCTaHOBIN. 3a pe3yJbTaTaMH aHaJi3y
BU3HAYEHO, 0 MTOKa3HUKAMH JIJIS1 OIIHIOBAaHHS BOTHEBUX MOKmBocTel All y pizHUX
dbopmax BelEeHHS BOEHHUX [id JOLUILHO OOWpaTH WMOBIPHOCTI 1 YHUCJIOBI
XapaKTEPUCTHKY, 5Kl BIANOBIIAIOTh TAKUM BUMOTAM: BIIOOPaXatOTh KUIbKICHY MIpY
00110B0Oi e(hEeKTUBHOCTI 030pPO€EHHS; MAlOTh OJHO3HAYHE KUIbKICHE BHUPAXKCHHS;
e(eKTUBHI y CTATUCTUYHOMY PO3YMIHHI 1 JOCTaTHHO MOBHI 010 00CATY HpOopMaIlii,
AKa HAAXOJUTh; MalOTh (PIBUYHUI CEHC Ta UMOBIPHICHE TPAKTYBAHHS BIIIIOBITHO J10
3aKOHY BEIMKHX YHCEI; JOCTAaTHbO MPOCTI JJisI OOYUCIICHb 3 YpaXyBaHHSIM BHMOT
MMOBHOTH iH(OpPMAITii, 0 B HUX MICTUTHCS.

3a pe3ynpTaTaMy aHaI3y MPOBEACHUX JOCTHKCHb ASIKI YUHHUKH, SIKi
ICTOTHO BIUTMBAIOTh HA PE3YJbTATUBHICTH, B3arajli HE MOXKHA MAaTEMATUYHO OIUCATH,
TOMY iX YHCJIOBI 3HaYEHHS CJIiJ CIpPUAMATH K BXTHI JaHi, sIKi MOPAM 3 IHIIMMH
MOXYTh OyTH BUKOPHCTaHI I Yac MPUHHATTA PIMIEHb 00 PE3YyIbTaTHBHOCTI
BUKOHaHHA 3aBianb Brll apTtunepiiickkumu minposauiaMu B ormepaii (0010) 1
croco01B BeJieHHsI HUMU 00MoBUX . [1ig yac BU3HaU€HHSI BOTHEBUX MOKJIMBOCTEN
All nponoHyeMo 3aCTOCOBYBATH TaKl MOKa3HUKHU:

OoMoBMIA CKIaa apTWiIepli, MpU3HAYCHWA NJI1 BUKOHAHHS 3aBAaHb Brll B
oneparitii (0010) — (hakTUUHA YUCENBLHICTh 030POEHHS, CKIaJ MTAaTHUX 1 J0aaHux All,
MpU3HAYEHUX JIJI1 BUKOHaHHA 3aBaanb Brll B onepaitii (6010);

KUIbKICTh OO€mpHIiaciB, BUAUICHA N1 BUKOHAHHS 3aBiaHb Brll B omeparrii
(6010) — (pakTHUHA YMCETBHICTh APTUIICPIMNCHKUX OOEMPHUITACIB 3a BHIAMH CHApSIIB
Ta HAsIBHICTIO 3apAJIiB, Y TOMY YHCJI BUCOKOTOYHUX 6oenp1/1naciB'

rimbuna Bril B onepauu (0010) — MITaHOBAaHA NABLHICTH HEMPSIMOTO BOTHIO Ha
BUITIOBITHOMY 3aps/i, MIHIMAIbHA 1 MakCHMajbHa pe3yJbTaTUBHA aJbHICThH
HEMPsIMOTO BOTHIO ap TUJIEPIICHKOTO 030po €HHs 31 ckiany All;

obcsr 3aBnanb Brll B onepartii (0010) 3a cTynieHeM AOCSATHEHHS (PIBUYHUX Ta
(YHKIIOHATLHUX €(EeKTIB BOTHEBOT'O BIUIMBY HAa 00’ €KTH MPOTUBHUKA — KUIBKICTh
00’ €KTIB MPOTHBHUKA, 110 SIKUX MOYJIMBUH OJHOYACHHUHA a00 MOCIIIOBHHUIA BOTHEBUN
BITMB BorHeM All BU3HaU€HUM pecypcoMm Jis JOCATHEHHS Bu3HaueHnX edekTiB Bril
1 CTBOPEHHS YMOB, 5IKi 3a0€31euars yCIilIHe BUKOHAHHSI 3aB/1aHb;
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o0csr 3aBianb Brll 3a ctyneneM qoCSATrHEHHs onepaliiHuX e(eKTiB BOTHEBOTO
BIUIMBY Ha 00’ €KTU IPOTHUBHUKA — PO3MIPU pallOHIB, AUITHOK, pyOEXKIB, CMYT, 30H, I10
AKX MOKe OyTH 3AillicHeHO BorHeBuil BB All 11 JOCSATHEHHS BU3HAYEHHUX
edextiB Brll i ctBopeHHst yMOB, siki 3a0€31e4aTh yCITIIIHE BUKOHAHHS 3aB/1aHb;

obcsar 3aBnanb Brll B omeparii (0010) 13 3aCTOCYBaHHSM BHCOKOTOYHHUX
O0oenpunaciB — KUIBKICTb OJWHOYHUX IIUICH, MO SKUX MOXE OyTH 3aBaHO
OJIHOYACHOT'0 Ta MOCJiIOBHOTO BOTHEBOTO BIUMBY All 17151 JOCSTHEHHS! BU3HAYEHUX
edextiB Brll i ctBopeHHsT yMOB, siki 3a0€31e4aTh yCITIIIHE BUKOHAHHS 3aB/1aHb.

BucHoBku. BBakaemo, 1110 3anpONOHOBaHI TOKAa3HUKM MalOTh YITKHUM
bBUYHUNA  3MICT, TOMY J[JaBaTUMYTh 3MOTY aJ€KBaTHO OIIHIOBATH BOTHEBI
moxumBocTi Al JIIICY B omepartii (6010). Opnnak, mo0 3abe3MeYuTH MOBHOTY
JaHUX JIJIS OI[IHIOBaHHA cripoMoskHOocTer All 3a 006¢csirom MokuBUX 3aBaadb Bril B
omnepauii (0010), MNOTPIOHO BUSIBUTH KUIbKICHI XapaKTEPUCTUKU CKJIAJ0BHUX
3apOINOHOBAHMX MOKA3HUKIB (KpUTEPIi OI[IHIOBAHHS), SIKI 1aJlyTh 3MOTY NMPUNUHATU
palioHaJIbHEe PIMICHHS Tpo BeAcHHS OoioBmx mid All, mo 1 € mepcrekTrBamMu
MO TAJIBIINX JOCTIIKEHD.

YK 355

3inyenko C.B., ctapumii Bukiagady kadeapu TaKTUKU Ta TAKTHKO-CIEIATbHOI
HIATOTOBKU (PaKyJbTETy CIyk00B0-0010B0i AisuibHOCTI HI'Y, KuiBCchbKuii IHCTUTYT
Hamionanproi rBapaii Ykpaiaw, mianoakoBHUK, Kysbmenko IL.A., ronoBHui
cepkanT HaBuambHOI Tpynu Ne314 dakynbrery ciayx00B0-0010oBoi1 mismpHOCTI HI'Y,
KwuiBchkuit iHcTUTYT HalionanbHO1 reapaii YKpaiHu, MOJIOUIMIA Cep>KaHT

BUKOPUCTAHHSA IHOOPMAIIMHUX TEXHOJIOTTA Y TAKTUUHOMY
YIIPABJIIHHI: IEPEBAI'M TA BUKJ/IUKA

Y cydacHoMy cBiti 1H(opmariiai TexHosorii (IT) cTamm KIOYOBUM
CIIEMEHTOM Yy TIPOIIeCax TAKTUIHOTO YIIPABIIHHS, 3MIHIOIOUH TPAIUIIIIHI IMIX0IH 10
IUTaHyBaHHS, BUKOHAHHS Ta MOHITOPUHTY BICHKOBHX onepailiid. Bnposamkenns [T y
TaKTUYHE YMpaBJIiHHSA 3a0e3Meuye YUCIICHHI MepeBaru, 30KpemMa, OUThII MBUIKY Ta
TO4HY o6p061<y u{(bopMaun H1BUILEHHS e(l)CKTI/IBHOCTl KOMYHIKAIIiil Ta MOXKJIUBICTh
peanizartii ornepaTuBHUX PIlIEHb Y pealbHOMY Yaci.

[lepeBaru IT y TakTHaHOMY YyIIpaBIIIHHI BKIFOYAIOTh:

1. [[[BUAKICTF Ta TOYHICTh: CHUCTEMH OOPOOKHM JaHUX 3 MOMIIUBICTIO
aHaI3y B PEXKHUMI PEATLHOTO Yacy A03BOJISIIOTH KOMaHIUpaM OTEPaTUBHO pearyBaTH
Ha 3MIHIOBaHy CUTYaLll0 Ha MoJi 00ro.

IBUAKICTH Ta TOYHICTh — L€ KIIHOYOB1 (DAaKTOPH, 5Kl CYTTEBO BIUIMBAIOTH HA
e(PEeKTUBHICTh TAKTUYHOTO YIPABIIHHS B Cy4aCHUX BIICHKOBUX YMOBaX.

Takum 4YMHOM, BHUKOPHUCTaHHSA IH(OPMAIHHUX TEXHOJOTIH y TaKTUYHOMY
VIOpaBIiHHI CTBOPIOE KOHKYPEHTHI TepeBard 3a paxyHOK MIBHUIAKOCTI Ta TOYHOCTI
NPUNHATTS PILIEHb, 110 € KPUTUUHO BAKIMBUM y TUHAMIYHUX OOMOBUX yMOBaXx.

2. [nterpamiss maHUX: BUKOPUCTAHHS iH(bopMauiﬁHI/IX CUCTEM JUIA
HTerpamii JaHuX 3 PBHUX JKepen (po3BimyBalbHI JaHi, iHGopMaiis Bif
OC3MUIOTHUKIB Ta CEHCOPIB) MIABHINYE CHTYyaliiHy OOIBHAHICTh 1 JIO3BOJIIE
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YXBaIIOBATH 3BaXKEHI PIICHHS.

Bukopucranus iHbopMaliiHuX cucTeM i O0'€IHAHHSA JaHUX 3 PIBHUX
JDKepen y €auHy IiargopMy Mae BENMKE 3HAYCHHS IS JOCATHEHHS CHUTYallliHOT
0013HAHOCTI, KA € KPUTUIHO BAXKJIMBOIO JIJIT YXBAJICHHS 3BOKCHUX PIICHb.

3. OnrtuMmizariiss pecypciB: MPOIECH aBTOMAaTHU3allli MOXXYTh 3MEHIIUTH
BUTpaTH HA MarepialbHO-TEXHIYHE 3a0€3MEUEHHs Ta 30CEPEIUTH yBary BIACHKOBUX
MIPO3AUTIB HA HAMOUTBIII KPUTHYHUX 3aBIaHHSX.

BukopuctanHs aBTOMaTU30BaHUX CUCTEM JO3BOJISIE MOKPAIUTH KOMYHIKAIIIIO
Ta CHIBIpaIl0 MDK pBHUMH migpo3auiamu. [IBuakuit oOMiH iH(pOpMaIie Mpo
JOCTYIIHI pecypcu Ta mnoTpeOu MiApO3AUTIB J03BOJSIE 3  ONEPATUBHICTIO
BUKOPHCTOBYBATH CIUTbHI PECYPCU Ta ONTHUMAIBHO 1X PO3MOAUIITH, MiABUITLYIOUN
3aranbHy €eKTUBHICTh BIMCHKOBUX M.

[Ipote, BUKOpUCTaHHS HPOPMALIMHUX TEXHOJIOTIH Y TAKTUYHOMY YIIPaBJIIHHI
CYNMPOBOKYETHCS I UMCIICHHUMU BUKIIMKAMU:

1. Kibep3arpo3u: 3pocTaHHS 3aJeKHOCTI Bil IHPOPMALIMHUX CHCTEM
MIBUILYE PU3UKUA KiOepaTak, SIKI MOXYTh CEpPHO3HO MOPYIIUTH YIPABIHCHKI
MPOLECH.

Bunu kibep3arpo3s: kibepaTaku MOKyTb MaTH pi3HI (JOPMH, BKIIFOYAKOUU:

- (¢immHT: ciocoOu oOMaHy, SKI HaMararOThbCsS OTPUMATH KOHDIACHITIHHY
iH}popMaIio IUIXOM BUAABAHHS ceOe 3a HaJliiH1 JKepena.

- Malware (370BMHUCHE TMporpamMHe 3a0e3ledyeHHs): BIPYCH, TPOSHH,
ransomware, siki MOKyTh 1H(IKYBaTh CHUCTEMH Ta 3aIIKOJUTH JTaHUM a00 BUKpacTU
1X.

- DD0S-araku (aTtaku Ha BIIMOBY B 0OCJIyrOBYBaHHI): aTakH, 110 CIPSMOBaHI
HAa MEePEBAHTAXKEHHS CUCTEMH, 10 POOUTH 1i HEJOCTYITHOO /1JIsi KOPUCTYBAYiB.

- BTOPTHEHHSI B MEPEXY: HEMpaBOMIpHE BTPYYaHHS B iH(POPMAIHI CUCTEMH
JUIs1 OTPUMAHHSI JOCTYMY J10 KOH(MIISHIIIHHUX JaHuX a00 MOPYIIEeHHS IXHbO1 pOOOTH.

BB kibeparak Ha ympaBIHCBHKI MpOLECH: KiDepaTakd MOXKYTh CEpPHO3HO
MNOPYIIUTH YIPABIHCHKI MPOIIECH B TAKUX aCTIEKTaX:

- BTpara JaHuX: OJIOKyBaHHS JOCTYIy [0 BaxJMBOI IH(popMamii Moxe
MIPU3BECTH 10 HECPEKTUBHOTO MPUUHATTS PIllleHb, 3aTPUMOK y BUKOHAHHI OTIepartii
Ta XaoCy B YIPaBJIiHHI

- CHCTEMHU YIMPAaBJIHHS: YPaKEHHS CUCTEM YIPABJIIHHA MOXE MPHU3BECTU /10
3001B y KOOpAUHAllil BIAICHKOBHX /11, YIIPaBJIIHHI peCypcamMu Ta JOTICTHUIIL

- KOHTPOJb HaJ TEXHIKOIO: aTaKd HA CUCTEMH, 10 KOHTPOJIOIOTHh BIHCHKOBY
TEeXHIKy (HampukiIaa, Oe3MUIOTHHMKKM abo0 aBTOMAaTW30BaHI CHUCTEMH), MOXYTh
OPU3BECTH 1O BTpPaTd KOHTPOJIO HAA AakTMBaMH a00 X BUKOPUCTAHHS IS
NPOTHUBHUKA.

2. CxmanmHICTh  IHTerparii: 3a0e3medyeHHsT CyMICHOCTI MDK PI3HHMH
CHUCTEMaMH Ta IiaropMaMy MOXKe BUMAaraTi 3HAYHUX 3yCHIIb Ta PECYPCIB, a TAKOX
aJIeKBaTHOI MiATOTOBKH MEPCOHAIY.

CxmagHicTh IHTErpaiii — 1€ BaKJIMBUI aCIeKT, SKUH CTae BCe OUIbII
aKTyaJJbHAM y KOHTEKCTI BIMCHKOBHMX TEXHOJOTI 1 BUKOPUCTAHHS HGOPMAIITHIX
cucteM. 3a0e3neueHHsl CYMICHOCTI MDK PIBHUMHU CHCTEMaMU Ta maarGopMaMu MOxke

MpEACTaBIICHE BEIMKOIO KUTbKICTIO BUKIIMKIB. TaKuX fK:
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- BIICYTHICTh CTaHAAPTIB: BIICHKOBI TEXHOJIOTII YacTO pO3pPOOISIOTHCS 3
ypaxyBaHHSIM CHEIM(PIIHUX BUMOT 1 HOTPEO, 0 MOKE MPU3BOIUTH IO BIICYTHOCTI
€MHUX CTAH/IAPTIB IJI1 OOMIHY JaHUMH MDK CHCTEMAaMH.

- TEXHIYHI1 TPYIHOIII: IHTETPaIlisl pI3HUX CHCTEM MOKE BKJIFOYATH CKJIaJIHI
3a/1ayl, Takl SIK ajanTallisl CUCTEMHHUX apXITeKTyp, HAIAIITyBaHHsS MPOTOKOJIB
nepeaadi JaHux, 00poTh0a 3 pBHUISIMU B PIBHAX O€3TEKHU 1 TEXHOJIOTTUHUX 0a3ax.

- 4acoBi Ta peCypCHI BUTPATH: MPOIEC IHTErpaiii Moxe OyTH TPUBAIUM 1
pecypcHoMicTkUM. lle BKiIO4ae eranmu IUIaHyBaHHS, PO3POOKH, TECTYBAaHHS Ta
BIIPOBA/IKEHHS CUCTEMH.

- MIICOTOBKA MEPCOHATy: MJI YCHINIHOI IHTerpamii HeoOXigHO, 100
NepCOHAT MaB HAJISKHY MIITOTOBKY.

- BIPOBAHKEHHS Ta TECTYBAHHSA: ITICJIS HTETPaIlli CUCTEMH CJIT MPOBECTH
KOMILJIEKCHE TECTYBaHHS JIJIsl IEPEBIPKU iX CYMICHOCTI, HAJAIMHOCTI Ta €PEeKTUBHOCTI.

- NIITpUMKAa Ta OOCIYrOBYBaHHSA: IICJS  IHTErpaui  HEOOXITHO
3a0€e3MeYuTH MOCTINHY MIATPUMKY cucTeM. Lle Moxe BumaraTu 10JaTKOBUX pecypciB
y BUTJISIII TEXHIYHUX (PaxiBI[IB Ta MarepialbHUX 3aTpar.

3. Etuuni Ta npaBoBi nutaHHs: BUkopucTanus [T y BilicbKOBUX omnepanisix
MOX€E BUKIMKAaTH €TUYHI JWJIEMH Ta IMPaBOBl MHUTaHHS, OCOOJMBO y KOHTEKCTI
ABTOHOMII CUCTEM 1 IPUHHATTS PIIICHb.

Bukopuctanus [T B BIICEKOBUX Omepallisix CTalOTh BCE OUThII aKTyalbHUMH,
OCKUIbKH TE€XHOJIOTI MPOJIOBXKYIOTh PO3BUBATHUCS, 3a0€3M€UyI0YM HOB1 MOMJIUBOCTI
1s1 BeneHHsl BidHU. LlI muTaHHS 30KpeMa CTOCYIOTbCS ABTOHOMHHMX CHUCTEM 1
MEXaHI3MIB, SIKI MOXKYTh MPUMMATH PIlIeHHS Ha 1moJii 6010. A came:

- ABTOHOMHICTh CHUCTEM: 3 PO3BUTKOM TEXHOJOTIM INTYYHOTO IHTENEKTY
(LLT) ta aBTOoMaTH3alii BIICHKOBI CUCTEMHU CTAlOTh Jeail Oulblll aBTOHOMHUMHU. Lle
MO>K€ BUKJIMKATH BUKJIMKU, TOB'SA3aH1 3 X 3/JaTHICTIO CAMOCTIHHO MPUIMAaTH PIllICHHS
00 BUKOPUCTaHHS CWIM, IO B CBOI 4Yepry IMIIHIMAE MUTAHHSA TMPO
BIIITOBIMAILHICTG 3a 1XHI A1i.

- eTUYHI JAWIEMH: BUKOPUCTAHHS aBTOHOMHHUX CHCTEM MOXE CTBOPUTU
pSAI €TUYHMX JUJIEM, TOB'sI3aHUX 13 3aCTOCYBaHHIM cuii. Harpukiazn, uu € eTuaHO
JOITyCTUMUM BUKOPHUCTAHHS JPOHIB JJIsl BAKOHAHHS MMOBITPSHUX yAapiB, SIKI MOXKYTh
MPU3BECTH J0 HEBUIIPABIAHUX KEPTB Cepe/l LIMBUILHOTO HaceneHHs? SIki mepeBaru
Ta PU3UKUM BApTO 3BAXKUTU IMPU YXBAIEHHI pIIEHb MO0 3aCTOCYBaHHS
aBTOMaTU30BaHUX METO/IB BEICHHS BIMHN?

- MPaBOBE  PEryJIIOBaHHS:  BIMCHKOBI  Jii  MIAMOPSAKOBYIOTHCS
MDKHapOJHUM MPABOBUM HOpMaMm, TakuM sik ['aa3pki Ta JKeHeBChbKi KOHBEHIL, SKi
pEryiolTh MUTAaHHS, TOB'S3aHi 3 BOMOBHUYMM BUKOPUCTAaHHSAM CHWJIM, 3aXHUCTOM
[IMBUILHOTO HACEJICHHA Ta TyMaHITapHUMHU mnpaBamMu. OJHaK, 13 MOSBOIO HOBUX
TEXHOJIOT1 BHWHHKAE HEOOXITHICTH Yy IIPaBOBOMY OHOBJICHHI Ta ajamnTarlii s
3a0€31eUeHHs 1X BIIMOBIAHOCTI Cy4aCHUM PEAIisiM.

- MPO30PICTh 1 KOHTPOJIb: €TUYHI MHUTaHHS, MOB’S3aHl 3 ABTOHOMHHUMH
CUCTEMaMHU, TaKOXX CTOCYIOThCS PIBHA TMPO30POCTI Ta KOHTPOJIIO 3a IXHBOIO
TISUITBHICTIO.

- BIUIMB Ha pIMIEHHS OCOOMCTOCTI: BUKOPUCTAHHS aBTOHOMHHX CHCTEM

MOXE 3HH3UTHU CMOHifIHHfI BIUIMB BIMHM Ha J'IIOI[CI\/’I, NePEeroBOpru Ta YXBAJICHHA
84



piieHb. Lle migHIMae MUTaHHS MPO T€, SIK TEXHOJIOTIi MOXYTh 3MIHUTH BITHOIICHHS
BIICHKOBUX J0 BIMHM Ta J0 MNPOTHMBHUKA, IO MOTEHILIMHO MOXE CTaTh €TUYHO
IPOOJIECMAaTHYHAM.

- r00aabHI BUKJIMKH: BHUKOPHUCTAHHS HOBHUX TEXHOJIOTIH Yy BIMCHKOBIH
CIIpaBl MOXE CTBOPUTU TJI0OAbHI BUKIMKH, TaKl sIK TOHKAa 030pO€Hb B ramysi
ABTOHOMHUX CHUCTEM, SIKI MOXXYTh MIIBUIIUTH PU3UKHU JJII MDKHAPOJHOI O€3IEKU.
HeoOxinHIiCTh Y MDKHapOJAHOMY CHIBPOOITHUIITBI Ta MPaBOBOMY PEryJIOBaHHI BXKe
CTajia BKIIMBOIO TEMOIO OOTOBOPEHHS Ha II00aTbHOMY PIBHI.

TakuM 4YuHOM, BHPOBAKEHHS I1HOOPMALIMHUX TEXHOJIOTIA Yy TaKTUYHE
VIOPABIIHHA € 3HAYYIIUM KpPOKOM YyIepena, ajieé NoTpedye HalexHO1 yBaru a0
CYNyTHIX BHUKJIMKIB. PO3yMiHHS Ta ajpecaiiss LHUX BHUKIMKIB MOXYTb CHPHSITH
CTBOPEHHIO OUThIl e(eKTHUBHUX 1 O€3MeYHHX BIACHKOBUX CTPYKTYp, 3JaTHUX
BINIOBIATH HA BUMOTH CY4aCHUX OOMOBUX JIi.

Ane 1 He 3a0yBaeMo, mo BukopucTanHs [T y BIMCBKOBUX oOmepanisax
npencTaBisie cede sk MOABIMHMIA Med: 3 OJHIET CTOPOHH, BOHU BIIKPUBAIOTH HOBI
TOPU30HTH JUIS TIIBUIICHHS €(EeKTHBHOCTI, ONTUMI3aIlii 1 THYYKOCTI, 3 IHIIOT —
CTaBJIsITh O€3J11Y BUKJIMKIB Ha MUIAXY 10 €TUYHHUX, MPABOBUX Ta Oe3MOCepeaHbO
0e3MeKOoBUX MHUTaHb. AJICKBATHA peEakilisi Ha Il BUKIMKKA BKpail BaXKJIMBA IS
3a0€3MeUeHHs TOTOBHOCTI Ta CIIPOMOJKHOCTI BIMICBKOBHUX CHJI Y MalOyTHHOMY, a
TaKOX I MIATPUMKA OCHOBHHUX MPHUHIUIIB TYMaHHOCTI Ta MDKHapOJHOTO TpaBa.
Tomy KOXEH KpPOK y PO3BHUTKY Ta BIPOBAJ)KEHHI HOBITHIX TEXHOJIOTIA Mae OyTu
pETENbHO MPOJAYMaHUI Ta OLIHEHUH 3 YCIX CTOPIH.

YK 355

3inyenko C.B., ctapumii Buknagady Kadeapu TaKTUKU Ta TaKTHUKO-CIEaTbHOI
HiIrOTOBKH (aKkynbTeTy Clyxk00B0-00i0oBoi aismpHOCTI HI'Y, KuiBchkuit iHCTUTYT
HarmionaneHoi rBapaii Ykpaiau, minmoakoBHUK, Jlanosuii C.B., cTapmmii Bukiiagad
Kaenpu TaKTUKH Ta TaKTUKO-CIICIIAIbHOI MIATOTOBKK (haKyJIbTETy CIIYKOOBO-
ooitoBoi nubHOCTI HI'Y, KuiBchbkuil HctuTyT HamioHanmpHOi rBapai Ykpainu,
ITIITOJIKOBHUK

OBIPYHTYBAHHS E@EKTUBHOCTI PO3BIIYBAJIBHOI'O
3ABE3INEYEHHSI BUKOHAHHS 3ABJJAHb HAIIIOHAJIBHOI I'BAP 11
YKPAIHU 3 BUKOPUCTAHHSIM ISTAR B PAMOHAX BEJIEHHSI
AKTUBHHMX BOHOBUX JIA (®YHKIII "ITYHKTY ISTAR" B YMOBAX
BOEHHOT' O CTAHY)

PosBinyBanmbHe 3a0e3rnedeHHs BUKOHAHHS 3aBaaHb HarioHaneHOi TBapail
VYkpainu y paiioHax BeIEeHHS aKTHBHUX OOMOBHX Jiii B yMOBaX BOEHHOT'O CTaHy
BUIIrpae KJIIOYOBY POJIb y 3a0€3MEUEHHI YCHIIIHOCTI oOmepamiii Ta O0e3meku
BliicbkkoBOCTyk00BLIB. Bukopuctanua cucremMu ISTAR (Intelligence, Surveillance,
Target Acquisition, and Reconnaissance) y Takux yMOBaxX MO€ 3HAYHO MiIBUILUTH
e(EKTUBHICTh PO3BIAYBAILHOTO MPOIIECY.

OcHoBHi nepeBaru BukopucTtanasi [STAR y BoeHHUX omnepailisix BKIIOYaOTh:

— 30UIbIIEHHS IIBUIKOCTI Ta TOYHOCTI 300py iHpopmanii: Cuctema ISTAR
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JI03BOJISIE OTPUMYBATH PO3BITYyBaIbHY H(OPMAILIiIO B peaTbHOMY Yaci, 110 JI03BOJISIE
OTIEpAaTUBHO pearyBaT Ha 3MIHM B 0OCTAaHOBIII Ta IPUAMATH OOTPYHTOBAHI1 PILLICHHS.

— migBHIIEHHS piBHA Oe3meku: 3a momomoroir ISTAR moxHa BHSABIATH
MOTEHITIHHI 3arpO3M Ta YHUKATH X, M0 3MEHIIY€E PU3HK JJIT BIHCHKOBOCTYKOOBIIIB
Ta [UBUILHOTO HACENICHHS.

— MIIBUIIEHHS TOYHOCTI yaapiB: Po3BigyBanbHa HQopwmallsi, OTpUMaHa 3a
nonomoroto cuctemu ISTAR, no3Bosisse TOUHO BU3HAYATH MICIS PO3TAIIyBaHHSA
BOPOJKHX CHJI Ta 00'€KTIB, IO CIIPUSE TOYHOMY HaBEJICHHIO yIapiB.

3actocyBanns ¢yskiiii "nyHkry ISTAR" y Hamonanehiit reapaii Ykpainu y
palioHax BeJEHHS AaKTHMBHUX OOMOBHX i MO’KE€ 3HAYHO MMABUIIUTH ii OOHOBI
MOXJIMBOCTI, 3a0e3meyuTH Oe3MeKy BIMCHKOBOCTYXOOBIIIB Ta MAaKCHUMAaJIbHO
eeKTUBHO BUKOHYBATH TIOCTABJICHI 3aBJaHHs. BUKOpUCTaHHS Cy4aCcHUX TEXHOJIOTIH
PO3BIIKHM Ta 3B'A3Ky € KIOYOBHUM ACMHEKTOM YCIIIIHOT BOEHHOI Omepailii B yMOBax
BOEHHOTO KOH(IIKTY.

Po3BinyBanbHe 3a0e3neueHHs i1 BUKOHAHHA 3aBAaHb HarioHanbHOT rBapail
VYkpainu y pailoHax BeJICHHS aKTUBHHX OOMOBHUX Jiii B yMOBaxX BOEHHOTO CTaHY €
KPUTUYHO BaXXJIMBOIO CKJIAJ0OBOIO B 3a0€3IE€UEHH1 YCIIIIHOCTI Onepalii Ta 0e3rneKku
BIICBKOBOCIYOOBIIB. B KOHTEKCTI Cy4yaCHUX BOEHHUX KOH(IIKTIB, 1€ BOPOXKI CHIIN
BHKOPHCTOBYIOTh PI3HOMAHITHI TEXHOJIOTI Ta TAKTUKH, CPEKTUBHE PO3BITYBAHHS Ta
3B'SI30K CTAlOTh BUPINATLHUMH (PaKTOPaMU JJIsl JOCATHEHHS CTpaTeTuHUX IIUIEH.

Cuctema ISTAR (Intelligence, Surveillance, Target Acquisition, and
Reconnaissance) € KOMIUIGKCHUM MiAXO0JIOM JO0 PO3BIUIKH, SIKMM MO€EAHYE B COOI1
IHTEIeKTYalbHUN  aHaji3, CIOCTEPEKCHHS, BH3HAYEHHS IIJICH Ta PO3BIAKY.
Bukopuctanns ISTAR y BoeHHHX omepallisix Hajia€ po3BinyBalbHIN AISJIbHOCTI HOBI
MOJIMBOCTI, 3a0€3MeYyI04l BUCOKY HIBUAKICTh Ta TOUHICTh 300py pPO3BILYBaIbHOT
iHpopmanii. lle no3Boise omepaTMBHO pearyBaTH Ha 3MIHM B OOCTAaHOBII Ta
MpUKMaTH OOTPYHTOBAHI CTPATETTIHI Ta TAKTUYIHI PIICHHS.

Onniero 3 kmo4yoBux TepeBar BukopucTanHs ISTAR € MOXIMBICTB
MIIBUILEHHS PIBHS O€3IEKU 1JIsl BIIChKOBOCIIYKOOBIIIB Ta LIMBUIbHOTO HACEJICHHSA. 32
JOTIOMOTOIO PO3BINYBaIBbHOI H(pOpMaIlii, oTpuManoi yepe3 cuctemy ISTAR, moxHa
BYACHO BUSIBJISITH BOPO’K13arpo31 Ta YHUKATH 1X, 110 T03BOJISIE€ 3MEHIIUTH PU3UK IS
KUTTA Ta 3/I0pPOB'A BIICHKOBUX Ta MUPHUX >KUTEIIB.

Kpim toro, Bukopuctanusa ¢yHkuii "myHkry ISTAR" nonomarae ninBuimTu
TOYHICTh yAapiB Ta 3MEHIIMTH MMOBIPHICTh KOJIaTepallbHUX BTpar. Po3BinyBalibHa
iHpopMmarris, orpumana uepe3 cuctemy ISTAR, mo3Bomsie TOUHO BU3HAYATH MICIIS
PO3TalllyBaHHSI BOPOKHUX CHJI Ta 00'€KTIB, IO CIPUsiE TOUHOMY HABEJIEHHIO yapiB Ta
MIHIMBaLii HerependayeHuX HaCIIKIB.

Otxe, Bukopuctanus cuctemMu ISTAR y HarionanpHiit rBapai Ykpainu y
palioHax BEJCHHS AKTUBHUX OOMOBHMX [Iii y BOEHHHW Yac € HEOOXITHUM IS
e(eKTUBHOTO BUKOHAHHS 3aBJlaHb, 3a0€3TMIeUeHHs 0€3MeKH BIMChKOBOCITYKOOBIIIB Ta
MaKCUMaIbHO e(eKTUBHOI peam3aiii MMOCTaBJIEHUX 3aBAaHb. BUKOpPUCTaHHS
Cy4yaCHUX TEXHOJIOTi pO3BIAKM Ta 3B'A3Ky, BKmoudatouun cuctemy ISTAR, €
KITFOUOBUM aCIIEKTOM YCTIITHOT BOEHHOT Omepaliii B yMOBaX BOEHHOTO KOH(ITIKTY.

HonatkoBo, cuctema ISTAR Moske minBummty €peKTUBHICTh KOMaHIyBaHHS

Ta KOHTPOJIO 3a BIICHKOBUMH OHGpaHi}IMI/I OUIAXoM HaJdaHHA OHGpaTI/IBHO'l. Ta
86



JOCTOBIpHOI 1H(pOpPMaILLi PO BOPOXI Jiii Ta 00CTaHOBKY Ha moJi 601o. Lle no3Bosie
KEepIBHUKAM NpuiiMaTh OOIPYHTOBAaHI Ta IIBUAKI pIMEHHS, 0 € KPUTUYHO
BOXJIMBUM Y CTPATErYHOMY Ta TAKTUYHOMY IUIAaHYBaHHI OTIeparliil.

[lincymoByroun, BukopuctanHs ¢yHKIM "myHkTy ISTAR" y HarmionamsHiit
reapaii YkpaiHu y pailoHax BEeJ€HHS aKTMBHUX OOMOBHUX [i1 y BO€HHHMI 4ac €
HEOOXITHUM [IJI1 YCIIIIIHOTO BHUKOHAHHS 3aBJaHb Ta 3a0€3Me4YeHHsT Oe3IeKU
BiiicbkoBOCTy)k00BIIB. Cucrema ISTAR  gomomarae MiABUIIMTH  PIBEHb
po3BinyBaIbHOI 1H(OpMarrii, 3a0e3medye TOYHICTh Ta OIEPATHBHICT y B3SATTI
pillieHb, a TAaKOX JOMOMAarac yHUKaTH 3arpo3 Ta 3MEHIIYBATH PHU3UKHU I Yac
BeJICHH 00MOBUX omeparlii.

YK 355.421:001.895

3ipka M.B., HaykoBuUll CHIBPOOITHUK HAYKOBO-AOCHIAHOTO Binauty LleHTpambHoro
HAYKOBO-JIOCJITHOTO IHCTUTYTY 030pO€HHS Ta BilicbKOBOi TexHIkM 3C YKpainw,
K.T.H., Maiiop, Onukienko JI.C., HayKOBHWIl CHIBPOOITHUK HAYKOBO-IOCJIIHOTO
BinAuTy LleHTpanhHOTO HAyKOBO-AOCHITHOTO IHCTUTYTY O30pO€HHS Ta BIMCHKOBOI
texniku 3C Ykpainu, Maiiop

HUISIXUA Y IOCKOHAJIEHHA KEPYBAHHS CIIVIbBHUMUA BFOHOBUMU
JAIAMU MIZKBUAOBOTI'O BONMOBOI'O KOMAHAYBAHHSA CIIIA

['onoBa Inmo-tuxookeancbke komanayBaHHs (Indo-Pacom) 36poitHux cun
CHIA agmipan Ixon AkButiHo nosicauB Konrpecy, sk BMC Hamaraerbcst BUPIIIMTH
npo0JieMy MOKpaIleHHs] KepyBaHHS CIIUIbHUMU OOMOBUMU AIIMHU PI3BHOP ITHUX BIACHK
[UISIXOM BIIPOBA/KEHHSI KOHIIEMIl 00’ €IHAaHOTO 3arajlbHOTO KOMAaHIyBaHHS Ta
koHTpoo JADC2. Bin nonas, mo #oro komanaa Opana y4acTh y eKCIIEpHUMEHTAax 3
rinobanpHOT0 1H(pOopMariinoro gominyBanHs (GIDE), ski mpoBoastecs ["omoBHUM
VOpaBIHHAM HUPPOBUX TEXHOJOTIH Ta INTYYHOTO IHTENEKTY I TECTyBaHHS,
ONTHUMI3allll Ta IHTErpalii CUCTEM AHUX JIETIAPTAMEHTY 31 IITYYHUM IHTEJIEKTOM, i
4yac €KCIEPUMEHTIB OyJM TakoX 3aitydeHi ¢axiBil LleHTpaibHOro KOMaHIyBaHHS Ta
€spornetickkoro mrady OO0’€IHAaHOTO KOMaHIYBaHHS. BaXIWBICTP WX 3aXOIB
30UTBIITYETHCS HA T 30pOMHOI arpecii pocii mpoTu Ykpainu. «Mu 30upaemocs
NPOJAEMOHCTPYBATH MEpUIy Bepclto 1€l miaTpopmu — Mepexy cruibHUX 00MOBHUX
i (Joint Fires Network, JFN) mim gac HaBuaHb «BimBakamii mmr 24» (Valiant
Shield, VS), ski mpoiinyte Ha ['yami, CmiBapyxkHocTi [liBHIMHMX MapiaHChKUX
ocTpoBiB, [lamay Ta B MOp1 HaBKOJIO KOMIUIEKCY MapiaHChbKUX OCTPOBIB», — CKa3aB
anmipan AxBuniHO Kowmirery Ilanatu mpeacTaBHUKIB y cripaBax 30pONMHUX CHIL, 1O
JacTh KOPUCHY H(pOpMAITiFO I MOKPAICHHS TOTOYHOT poOoTu [lentarony.

Taki HaBuanHsg, sk VS24, naote cuiaM [HA0-THX00KEaHCHKOTO PETIOHY
MoxuuBICTh 00’ eqHat BMC, Kopnyc mopcekoi nmixotu, Apmito, [ToBiTpsiHi cuu,
beperoBy oxopony, KocMiuHi cuim Ta KpaiHU-IapTHEPHU AJIs1 TPEHYBaHb Y TOYHHX 1
HenepeOOopHUX 0ararooChOBHX JIiX 0araTOBHIOBUX 00’ €IHAHUX IIIPO3UTIB IS
oTpuMaHHs e(eKTIB, K1 JEMOHCTPYIOTh CHIIy Ta yHIBepcalbHICTh OO0’ €JHAHUX CHIL.
3a yuactio Kocmmuoro xomanayBanns CIHA ta TpancnopTHOro KOMaHAYyBaHHS

CIJA wHaBuanHs VS24 po3UMPIOIOTh CHIBOpPALO MDKBHIOBOrO OOMOBOTO
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KOMAaH/TyBaHHsI, siIka € 000B’ A3KOBOIO JJIs1 OyJb-SIKUX MPOKOMACIITAOHNX HaBYaHb
YUY OTIepaIlii.

«Mu nymaemo, mo Mu OyaemMo Kpaiie moiHhOPMOBaHUMU, ajie 3PEIITOI0 s
30uparocss BUTOTOBUTH MPOTOTHII, KUK OyJe MPOAEMOHCTPOBAHO ITi Yac HAIINX
HACTYIHHUX BEIUKHUX HaBYaHb I[bOTO POKY, MO0 MOOAYUTH, 1€ MH €, III0 MU pOOUMO,
HAaCKUIbKM 1€ MPaBWIbHO, 1I¢ B Maciiradl. Hama nymka mossrae B Tomy, 1O 1€
HaKpaumi y CBOEMY PO/ 1 TOCUTh XOPOUIMKA MOKA3HUK TOTO, SIK Ma€ BUTJISIATU
MaiOyTHE» — T0IaB aaMipai AKBUTIHO.

Came 3apa3 minm yac Biaciyi 30poifHOI arpecii pocii AOCBII MOKpAICHHS
KepyBaHHS Biiicbkamu, OOMOBMMH IIIMH Ta OOMOBUMH 3aco0amMu € 0COOJIMBO
BXJIMBUM JIJI1 Y KpaiHHU.

YK 8.14

3mara M.L., nokrop ¢utocodii, Buknanay kapenpu BM Tta IT, YUepkacbkuii IHCTUTYT
noxexkHoi 6e3neku iMeHi ['epoiB YopHoOwns HYI[3 Vkpainu, 3mara SA.B., k.1.H.,
noteHt, goreHT kapenpu O@XOP ta I'Tl, YUepkachkuii IHCTUTYT MOKEKHOT O€3TEKH
iMeH1 ['epoiB HopnoOuns HYL3 Ykpainu

OPT'AHI3AL[ISI HABYUAHHS HACEJIEHHSI 11010 JIIA ITPU HC ¥
HEPIOJA BOEHHOI'O CTAHY

Bci icHyroul BuaM HaA3BUYAHHHUX CHUTYalllid BIIOYBaIOTHCS Ta MOLIMPIOETHCS
gyepes il Jrojei ado iX 0e3ASUTbHOCTI, TOMY BHPIIICHHS TTPOOIeMH KOMITETEHTHOCTI
3 THUTaHb TMOXKEKHOT Oe3MeKH Ta IUBUIBHOTO 3aXUCTy CTaHOM Ha ChOTOJIHI
3akpimieHo sk y Kojekci MUBUIBHOTO 3aXUCTy YKpaiHM Ta HIIMX 3aKOHOJIaBYUX
akTax. ToMy OJHHMM 3 B@KJIMBHX CHOCOOIB MOMEPEIKEHHA TSXKKUX HACIIIKIB
HaJ3BUYAHUX CUTYAIlld € HaBYaHHS Ta TPEHYBAHHS I'POMAJISIH CIIOCOOIB 3aXUCTY Ta
ATOPUTMIB 1 Y pa31l BAHUKHEHHS HAJI3BUYAMHUX CUTYAITIH.

OnHuM 3 BEKTOpIB pOOOTH JEp>KABHOI CIIY>KOM 3 HaJA3BUYAMHUX CUTYalld €
CTBOPEHHSI YMOB [l pea3allii B IHTEpecax rpoMaisiH YKpaiHu MPaBOBOI HOPMU B
AKOMY BCTAHOBJICHMI MEXaHI3M HaBYaHHs HaceleHHS [iIM Y HaJA3BUYANHUX
CUTYaIIIsX.

3rinno 3 JCTJ 5058:2008 «HaBuaHHsi HaceleHHS AiIM y HaJ3BUYANHUX
CUTyallIX» BCTAaHOBJEHO OCHOBHI IOJIOXKEHHS ILIOJ0 OpTraHi3aulii Ta IpOBEACHHS
HaBYaHHS HACENICHHS JIIM Yy HAA3BUYAHHUX CHTYAIlIX, MOPSIOK PO3IMOIUICHHS
HACEJICHHS Ha TPYNH HaBYaHHS I MOJAIBIIOT CHUCTEMH IUBUIBHOTO 3aXUCTY
HACEJICHHS Ta TepUTOpii. JlaHe MoJI0KEeHHS peryiaMeHTye POBEICHHs] HaBUaHHS IS
OpTaHiB BHUKOHABYOI BIaJM Ta MICIIEBOTO CaMOBPSAYBaHHS, MIINPUEMCTBAX,
YCTaHOBAX, OPTraH3aIlifX, HABYAILHUX 3aKJIaJiB HE3aJIeKHO BIT (OpMHU BIACHOCTI,
K1 HaBYarOThCs HaceseHHs AisiM y HC 3a mictieM poOoTu Ta mpouBaHHsM [1, 2].

3aie)XKHO Bl y4yacTl HACEJCHHA y BUKOHAHHI 3aB/laHb IUBUIbHOTO 3aXHUCTY
HaceneHHs 111 HapuaHHs AiiM y HC mae 6yTH po3noAuieHo 1o rpynam:

I'pyna A — ocobu KepIBHOTO CKJIay IIUBUILHOTO 3aXHMCTY Ta IHIII YIIPaBIIHCHKI
KaJpu 1 QaxiBili, HA SKUX MOIIUPIOETHCS ISl 3aKOHIB YKpaiHu y cepl LUBUIBHOTO
3aXHCTY;
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I'pyna b — npaniBHUKY TAIPUEMCTB, YCTAHOB 1 OpraHizailiii;

I'pyna B — cTyieHTH, Y4H1 Ta BUXOBaHIIl JOIIKUIbHUX HABUAJIbHUX 3aKJIa/I1B;

I'pyna I' — ocobu, He 3aifHATI y cepi BUPOOHUIITBA i1 0OCIyroByBaHHS.

Jlo rpynu B Hanexars:

- CTYJICHTU BUIIUX HaBYaIbHUX 3akiaaAiB [-IV piBHIB akpenurariii;

- YUHI, 1110 HABYAIOTHCS y NPO(ECITHO-TEXHIUHUX HABUYAJIbHUX 3aKJIa1axX;

- YUHI 3araIbHOOCBITHIX HABYAJILHUX 3aKJIaliB;

- BHXOBAHIII CTAPIIHX TPYIT JOMIKUTLHIX HaBYAJIbHUX 3aKJIAIIB.

Jlo rpynu I Hanmexars:

- ocoOM TMpale3IaTHOro BIKy, HE 3alHATI y cdepi BUpPOOHUITBA Ta
00CIIyroByBaHHs a00 3aiHATI IHAUBITYaIbHOIO TPYA0BOIO NiSTIHHICTIO;

- MIEHCIOHEPH, SK1 HE TPAIIOI0Th Ta 0€3pOOITHI.

Meroto HaBuanHsi HaceneHHs AisiM y HC rpynu A e - HaOyTTs HaBUYOK
CTBOPIOBATH, IPUIIMATH 1 peali30BYBaTH YIPABIIHCHKI PILLEHHS B MEXax MOCaJ0BUX
000B'A3KIB MIOAO0 3amoOiraHHs BUHUKHEHHIO, JoKamsami Ta Jksigami HC Tta
YIPaBIIHHA CUJIaMH 13ac00aMH IIMBUILHOTO 3aXUCTY.

Meroto HaBuanHs HaceneHHa AisiM y HC rpymu b e - npaktuune
BAIIpaIfoBaHHs crioco01B 3axucTy 1111 y HC BiAMOBIIHO A0 CIUITAHOBAHUX PEKUMIB
(YHKITIOHYBAaHHS €IWHOT JEp>KaBHOI CUCTEMH ITUBUIBHOTO 3aXHCTY; - MIATOTYBaHHS
0CO0OBOr0  CKJIaQy TMO3AIUTaTHUX CIYy>KO Ta HEBOEHBOBAHUX (OpPMyBaHb
MPaKTUYHUM JISIM i YaCc BUKOHAHHA PATYBAJIbHUX Ta IHIIMX HEBIIKIAIHUX POOIT y
30H1 HC a0 ocepenxy ypakeHHs.

Metoro Ta OCHOBHUMH 3aBAaHHSAIMH HaBuaHHs HaceneHHs aisMm y HC rpyn B i
I' €: - BUBYEHHS NPaBWI MOBEAIHKK ¥ OCHOBHUX CTIOCO0IB 3axucty B ymoBax HC; -
(¢hopMyBaHHS MPAKTUYHUX HABUYOK M0N0 IHAUBIIYAIbHUX 1 KOJICKTUBHUX [ B
ymoBax HC; - 3acBOo€HHS MpaBUil KOPUCTYBAHHS KOJICKTHUBHUMH Ta IHIWBITyaTbHUMHU
3aco00aMu 3axXHUCTy 1 X MpaKTUIHE BUKOPUCTAHHA, - HAOYTTS MPaKTUIHUX HAaBHYOK
HAJIQHHS NEPILIOT MEAUYHO1 JOTIOMOTH MOCTPAKIAIIAM.

HaBuanus nacenenns aiam y HC rpynu B HaBuanHsi CTyneHTIB, y4HIB Ta
BHXOBAaHIIB JOWIKUIBHHUX 3aKJaAiB  3AICHIOIOTH  BIAINOBIIHO OO0  BUMOT
(GYHKIIOHATLHOT ~ OCBITHROI  miacucTemMu "HaBuanHa 3 mmraHb  O€3IeKH
KUTTENBIITILHOCTI' €IUHOI JIep)KaBHOI CHCTEMH IMBUIBHOTO 3axucTy. Ilim gac
pO3po0IIeHHs MporpaM HaBuaHHs HacesneHHs AisiM y HC 11t KOoKHOTO OCBITHBOIO Ta
OCBITHBO-KBaTI(IKAIIHHOTO PIBHS OpraHamMH OCBITH OOOB'SI3KOBO Mae€ mependadyeHo
HEOOXITHUN MIHIMYM: - JUIsl CTYJICHTIB - III0JI0 YIPABIIHHS ITUBUIBHUM 3aXHCTOM Ha
OCHOBI TpodeciiHuX 3a/1ay, IO BUPIIIYIOTHCS KEpIBHUKAMU Ta (axXiBIsIMU
MINPUEMCTB, YCTAaHOB, OpPTraHi3alliii BIIMOBIIHO 10 TaTy3€BOTO HAMpPSAMKY; - JJIS
YUHIB 1 BUXOBAHIIB JIOMIKUTLHUX 3aKJIQAIB - MO0 MPaBWJI KOPUCTYBaHHS 3aco0amMu
3aXHCTY, 0€3MeTHOTO TIepeOYBaHHS B HABKOJMIIIHHOMY CEPEIOBHII Ta 3aCBOIOBAHHS
HUMH €JIEMEHTapHUX, JOCTYIMHUX BIKY HOpM noBeaiHku y HC.

HaBuannus Hacenenns aisim y HC rpymu I’ IlpocBitHuupky poGoty 3
HACeJICHHSM 3a MICIIeM TPOXKHMBAaHHA MAalOTh OPTaHI30BYBAaTH IKUTJIOBO-
CKCIUTyaTalllifHl OpraHd, CEIWIHI Ta CUIBChKI paau, aAMIHICTpali 00'eKTiB
MIBUIIICHOT HEOE3MEeKH 3a CHPUSHHSA OpPraHiB BUKOHABYOI BJaJIM, O KOMIIETEHIII

SKUX BIJHECEHO MUTAHHA IUBUILHOTO 3axucTy. KoHCybTaIllliHI MyHKTU MalOTh OyTH
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CTBOPEHI IPH KUTIOBO-EKCILUTyaTalliHUX OpraHax, CeJIMIIHUX 1 CUIbChKUX pajax AJis
OTPUMAHHS HaceJleHHsM I1H(opMali npo cTaH O€3NeKHu 3 ypaxXyBaHHSIM PHU3HUKY
BuHukHeHHS HC, a Takox mpo mpoBeieHHs 3ax0/iB 100 3axucTy HaceneHHs y HC:
- cmoco6iB iHGOpMYBaHHS 1 OmOBImeHHS HaceneHHs 1moao HC; - curnams
omnoBieHHs HaceneHHs mo10 HC; - mopsaKy YKpUTTS MOTo B 3aXHCHHUX CTIOPYAAX; -
3a0€3NeUYEeHHs HAaceJieHHs 3aco0aMH IHAMBIIYAIbHOTO 3aXUCTy; - AIAM I 4Yac
NpOBE/IEHHS eBakyallii HaceleHHsA. HaceneHHs, sKke MPOKKMBAaE€ B 30HAX BIUIUBY
00'€KTIB TIBHUIIICHOT HEOE3MIEKH Ma€ OTPUMYBATH 1HQPOPMAITIIO MPO 3aX0IU 3aXUCTY
Ta TpaBWIa TOBEIIHKA Yy pa3l aBapid 4yepe3: - JOKaIbHI CHCTEMHU OTIOBIIMICHHS
00'€KTIB MIABULICHOI HEOE3NEKH; - TaM'ITKH; - y4acTh Yy BIINPALIOBAaHHI IPAKTUYHHUX
HAaBUYOK M7 Yac MPOBEACHHSI Ha 00'€KTax MABUINCHOT HEOE3MEKH HaBYaIbHO-
TpeHyBaJIbHUX 3aHATH. /{151 3a10BOJICHHA MOTPEO CaMOCTIMHOTO BUBYEHHS 3MICTY
3arabHO1 mporpamu HaBuaHHS JisM y HC rpymam ocib, sxi He 3aifHATI y cdepi
BUpPOOHULTBA Ta o6cnyr013yBaHH;1 1 MeHClOHepaM, BUIAIOTh MOCIOHUKHU, 3 SIKUMHU
PO3MOBCIOKYIOTh MaM'SITKM Ta IHIIMN APYKOBAaHWNA HaBYAIbHO-IH(OpMAaLITHUIA
Marepiai, a TakoX CTBOPIOIOTH BifI€O- Ta €JICKTPOHHY MPOTPAMHY PO TYKITIFO.

Jlo moyarky nmoBHOMAacIITaOHOTO BTOPTHEHHS B PI3HUX IPYIaxX MPOBOIAIHCS
BIANIOBIAHI 3aX0/Y, aJleé ChOTOJICHHS JTUKTYE HOB1 BUMOTH, MEPII 32 BCE MIIBUIIUBCS
piBEHb MIHHOI HeOEe3MeKH, pajiamiiHoi Ta XiMIIHOI HeOe3nekn. ToMy HeoOXITHICTh
PO OIMpAIfOBATH BC1 MOIJIMBI aITOPUTMHU A1 BPaxOBYIOUHM 1 BIKOBY KaTeropito,
comiayibHy cdepy Ta B IBHAKUX YaCOBUX IHTEpBajJaX HABUMUTU SIK HAHOLIbITY
KUIBKICTD JIFOZEH.

JIITETATYPA

1.Hakas MOH Ne 974 Bin 15.08.2016 p. IIpo 3arBepmxenns IlpaBun
MOKEXKHOT O€3MEeKH JIJIsl HaBUaJIbHUX 3aKJIaJ(IB Ta YCTAHOB CUCTEMH OCBITH YKpaiHU.

2. Peno3uropiii HUPKYISAPIB FEHEPATLHOTO JUPEKTOPA ACTapTaMEHTy JIep>KaBU
I3paimo. Hamzuuaitni mpouenypu B cuctemi ocBitd. 3.01.2019 poxy Ne 0155
https://apps.education.gov.il/Mankal/horaa.aspx?siduri=218#_T0c256000243

YK 677

3mara S1.B. k.T.H., 701IeHT, MOmIEHT Kadeapu (BUKO-XIMIIHAX OCHOB PO3BUTKY Ta
raciHHsi TMOXeX YepKachbKOoTro IHCTUTYTY TMOXEKHOI Oe3neku iMeHi ['epois
YoproOuig HarioHanbHOT0 YHIBEpCUTETY LIUBUIBHOTO 3aXUCTY YKpaiHU, OJKOBHHUK
CIy’kOM LMBUIBHOTO 3axucTy, 3mara M.I. noxrop q)mocoq)u BUKJIaau Kadeapu
BUIIOI MaTeMaTHKU Ta IH(OpMaliiHUX TeXHOJOr YepkachbKoro IHCTUTYTY
noxkexkHoi 6esnexku iMeHi ['epoiB YopnoOunst HarioHanbHOTrO yHIBEpCUTETY
LIUBUILHOTO 3aXUCTYy YKpaiHM, KaliTaH CIIy>KOU HUBUILHOTO 3aXUCTY

AHAJII3 TPOBJIEMATUKU METOIB TEILIOBOI'O MACKYBAHHSI
JJIA ITIPAHIBHUKIB ICHC YKPAIHU ITPU BUKOHAHHI 3ABJIAHD 3A
HPU3HAYEHHAM

Bin mowaTky mnoBHOMAcIITAOHOTO BTOPTHEHHS POCIHCHKOI (Qemepanii B
VYkpainy, oco0oBuii ckimaa TpamBHUKIB Jlep>kaBHOI ciayx0Ou YkpaiHu 3
Ha/I3BUYAHUX CUTYalld 3HAXOASTHCS B 30H1 PU3UKY MOBTOPHUX OOCTPLIIIB 3 PI3BHOTO
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BHUTY 030pO€HHS, a TAKOXK Bi po0oTu FPV npoHiB, TEMIOBUX IPOHIB, TOIIO. 3T1THO 3
BUIKPUTUMH JaHUMU JlepkaBHOT ciTy>kOM YKpaiHu 3 HaJ3BUUAWHUX CUTYAIlil 3a yac
BOEHHOTO TIEPIOAY YMPOJOBXK 3BITHOTO TMEPIOAy MIIPO3AUIAMH TEPHUTOPIATHHUX
opradis JICHC Tta QopmMyBaHHSIMH HEHTPAIBHOTO MIAMOPSAKYBAHHS 3IIHCHEHO
nmoHag 56 tuc. 500 BUi3AIB Ha JIKBIAII0 HACHIAKIB BEICHHS OOMOBHUX i Ta
HAJIaHHS TOMOMOTHY OCTPAXKAaJIOMY HACEJIEHHIO, Y XO1 SIKHX: BPATOBAHO KUTTA 729
ocobawm; mikBimoBaHo moHaa 3 Tuc. 700 moXKeX, M0 BUHUKIA BHACTIIOK OOCTPLIIB;
po3ibpano noHaa 440 3pyitHOBaHUX CIIOPYA; BPATOBAHO 3-Tia 3aBaiiB 236 ocid Ta
nednokoBano Tia 734 3aru6imx. Kpim mporo, migposaum JJCHC 3anydamucs 1o
HQJaHHA JOMOMOTH MICIIEBUM OpraHaM BJaAu y 3a0€3IEUeHHI JKUTTENISIHHOCTI
HACEJICHHS JICOKYIIOBAHUX TEPUTOPIA, 30Kpema: MmiaBe3eHOo moHan 6 tuc. 500 T
Xap4OBUX MPOAYKTIB, OJM3bKO 85 THUC. T MUTHOI 1 TEXHIYHOT BOJM; 3a0€3MEUYeHO
ABTOHOMHHUM €HeprokuByieHHsIM moHaa 1 tuc. 100 00’ekTiB couianbHOI cdepu;
BigHOBJIeHO moHaa 8 Tuc. 900 BikoH y Outbin HDK 1 THC. 80 00’€KTaxX KPUTHUYHOI
HppacTpykTypu Ta coliaibHol cdepu. Ycporo 3 modaTky 30poiHOi arpecii
miapo3auviamu  JICHC 3panicneno mowax 131 Ttuc. 720 BWi3AB HaA JNKBIAAIliio
HACJIIKIB OOCTPUIIB HACENIEHUX MYHKTIB, Y XOA1 SIKUX BPSTOBAHO KUTTA 4 THC. 522
oco0OaM Ta jikBimoBaHo mmoHan 17 tuc. 390 noxex. IlinBeseno HacenenHro nmoHaxn 14
tic. 160 T XxapuoBuUX MpoaAyKTiB Ta moHad 139 trc. 850 T MUTHOI 1 TEXHIYHOT BOJIH.
Hamano mcuxonoriHy T0MOMOTY Ta €BaKyHOBAaHO 3 palOHIB BEICHHS 0OMOBUX I
noHay 2 miH 760 Tuc. ocid. B xoa1 BukoHanHs np odeciiinux 0008’ sa3kiB 404 ocobu
0C000BOr0 CKJIaly OTpUMaIX NOpaHEHHs Ta 99 oci0 3aruHyso, B NOJIOHI nepedyBae 4
ocobu [1].

3abe3mneueHHs 3aXUCTy sl ocoboBoro ckiany npauiBHUKB JCHC Ykpainu
3QIMIIAETHCSA BIIKPUTUM MUTAHHSIM JJi KEPIBHUKIB BCIX JIAHOK, OCKUIbKA BOPOT
NPOJIOBXKY€E 3aCTOCOBYBATM P13HI BHIM O30pPOEHHS MPOTH PATYBAIBLHUKIB MpU
BUKOHAHHI HUMH 3aBJIaHb 3a TMPU3HAYCHHSIM.

butbmiicTh  TETVIOBBIMHMX TMpWIAAIB Ta TEXHIKM HE 3JaTHI BHU3HAYaTU
TEMIIEpaTypy Tila JIIOAWHU: BOHU «0adarhy JUIIE PIBHUIIO MDK TEIUIOBUMU
CUTHaTypaMH 00’ €KTa 1 HABKOJMIIHIM cepenoBuiiieM. OTKe, TOJIOBHUM 3aBJAaHHSIM,
SKe€ Ma€ BUKOHYBaTH OKpema pid a00 KOMIUIEKT JJIsl MaCKyBaHHS BiJl TETUIOBI30DIB,
M0 CYTI € TeIIO30JISITIA. Komrmekt mnoBuHEH 3a0e3reuyBaTH TOTJIMHAHHS
H(}pauepBOHOTO BUIPOMIHIOBAHHA JJI1 MacKyBaHHs Bi TEIUIOBI3OPIB Ta MpUIIaIB
HIYHOTO OauyeHHS, BUTOTOBIIETHCS Yy BHUIJBIAI THYYKOTO I130JIFOOYOTO  BiX
BHIPOMIHIOBAHHS TeIIa Marepiany. B mimomy nmpeamer moBuHeH OyTH CTIAKUMU 10
TOpIHHS, aTMocq)epHHx omnajiB (JOIIy Ta CHIr'Y), HIOPUBIB BITPY, MPAMHX COHAYHUX
NPOMEHIB Ta HIMX (PaKTOpiB MPUPOTHOTO CEpPEAOBHINA, A0 il 6aKTeplaJIBHOFO
CepenoBHINa, TPHUOKIB, IO CHPUYUHSIIOTh PYHHYBAaHHS CTPYKTYpPH Marepiany.
30epeKEHHS TeIIa BCEPEIMHI Ta YHEMOKIMBJICHHS TPOHUKHEHHS [Y-XBHJIb HA30BHI.

Huni y p3HUX KpaiHaX MOKHA NpUA0aTH PI3HUMA 3aXUCHUN OJAT JJISl 3aXUCTY
Bl TEIUIOBBIMHOI TEXHIKM, HANPUKIIAA MOJIYJIbHUA KOCTIOM, TEIUIOB3IMHE MOHYO,
MacKyBaJIbHUHM TEHT, IO MOJKE 3aJ0BOJIBHATH NOTPEOM BIMCHKOBHUX, ajie IS
npariBauKiB JICHC Ykpaiau nmpy BUKOHAHHI 3aBJaHb 32 IPU3HAYCHHSIM BAKIIUBUM €
MOOUIBHICTh PYXIB, MOKJIMBICTh MO€IHYBAaHHS 3 OOMOBUM OJSTOM 1 TakKe IHIIIE.
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TerioBe MackyBaHHS Ma€ CBOi BHUKIMKHU: MEpPUI 3a BCE TEXHOJOTIYHUN
nporpec. CUCTEMHU TEIIOBOTO 30PY MOCTIMHO BIOCKOHATIOIOTHCS, 1 HOB1 TEXHOJIOT
MOXYTh BHSIBIATA MacKyBajbHI cuctemMu. [lo — npyre, HABKOJIMIIHE CEpeOBHUIIIE,
TEMIIEpaTypHI TIOJISI B HAIMX T0SC1I MOXXYTh 3MIHIOBATHCS BII BT’ €MHOTO JI0
JO0JAATHOTO 3HAYEHHS, L0 B CBOI YEpry BIUIMBAE Ha TEIUIOEMHICTh TulA 1
TEIUIOBI1a4y B HABKOJIMILIHE CEPEIOBMILE, II0 MOKE BIUIMBATH Ha €PEKTHBHICTH
MacKyBaHHs. TakuM YMHOM, JTaH1 HAyKOBI TOCIIIHKCHHS € aKTyaJIbHUMHU.

CnHcok BUKOPHUCTAHUX JIKEpE

1. 3BIT PO OCHOBHIPE3YIbTATH AINILHOCTI JlepkaBHOI CiIy>kOu YKpaiHu 3
HaJA3BUYalHUX CUTYyaLli y 2023 po1IL EnextpoHHumii pecypc:
https://dsns.gov.ua/upload/2/0/4/5/2/3/6/zvit-pro-osnovni-rezultati-diialnosti-dsns-u-
2023-roci.pdf

YK 355.4

Ka3mipuyk P.B., K.BiiiCbK.H., CTapIHii HAYKOBHM CIIIBPOOITHUK, TTpodecop Kaheapu
taktukd Cun migTpumku  dakynbtery Cun mintpumku HarionanbHOi akagemii
CYXOINyTHUX BIACbK IMeHI TrerbMaHa Ilerpa CaraiilayHoro, MOJIKOBHUK,
MartseeB I'.A., ctapumii Bukiagad kapenpu Taktuku Cuil TIATPUMKU (aKyJIbTETy
Cun migTpumku HarionansHOT akagemii CyXOmyTHHX BIMCHK IMeHI reTbMana Ilerpa
Caraiga4yHoro, IiIoJIKOBHUK

3ACTOCYBAHHS P® TEPMOBAPUYHUX BOEIIPUIIACIB

BaxmmBe wmiciie y cucteMi 3BHYAHUX O30pOE€Hb HAJICKUTH 3amnajroBaIbHIN
30poi, sKa sBIsIE COOOK KOMIUIEKC 3ac00iB ypaXK€HHs, sIKI 3aCHOBaHI Ha
BUKOPHCTAHHI 3alalOBAIbHUX PEYOBMH Ta cywmimed. He mnpoTucTaBisioun
3amamoBabHY 30pOr0 HIMMM 3acobam 30poiHOI O0OpOTHOM, BIMCHKOBI (haXiBIll
BUCYBAIOTh IUIMHA P JOBOJIB Ha TMepeBary pO3BHUTKY Ta BUKOPHCTAHHS
3anatoBaIbHOT 30poi.

Ile moB’s13aH0, Hacammepen, 13 THM, IO 3amaloBajibHa 30pOsi CIIPOMOKHA
HAaHOCHTH C(QEKTUBHE YpPaKEHHS >KUBIM CHWIII MPOTHUBHUKA, BHBOJUTH 13 Jamay
030pOEHHS Ta BIMNCHKOBY TEXHIKY, CTBOPIOBATH MOXKEXKi, IO 3HAYHO 3aTPyJIHSE
NEPECYBAHHS, BEICHHS PO3BIAKU, BOTHIO Ta YIIPABJIIHHS BICHKaMHU.

Pa3oM 13 TuM, 10 3anamtOBaJIbHUX PEUYOBUH MOXYTh OyTH BIJHECEH] JIMILE Ti 3
HUX, 10 BIINOBIMAIOTh BH3HAYEHWM BUMoOraM. Hacammepen, TOpIiHHA
3aMafOBATbHUX PEYOBHUH IMOBUHHE BIIOYBATUCS 3 JOCHUTHh BEIUKUM BUIUICHHSIM
TeIia 1 MpU JOCUTHh BUCOKIM Temrieparypi. Yac ropiHHs 3amairoBaibHOT PEYOBUHH
MOBUHHUK OyTH MOCTaTHIM JIJIsl 3amalieHHs IHIIMX PEUYOBUH YW MPEIMETIB, 3 SIKUMU
BOHO 3HaXOJUTHCS Y KOHTAKTI

OCHOBHUMH ypakalouuMH (hakTopamMu 3anailoBaibHOI 30poi €: TerioBa
€Heprisg Ta TOKCHYHI MPOAYKTH, 10 BUAUIAIOTHCS MPU rOpiHHL. Ha BIIMIHHICTH BIX
HIMX 3ac001B ypayKeHHS 3analfoBalibHA 30p0s Mae ypakarodi (pakTopu, po3HECEHI B
gaci Ta IPOCTOPI, AKI MOKHA PO3AUIITH Ha MEPBHHHI Ta BTOPpHHHI. Jl0 MepBUHHUX
(dakTOpiB BIAHOCATHCS: TEIUIOBA €HEPrisi, Ta TOKCHUYHI MPOJYKTH TOPIHHS

3anajJrOBaJIbHUX CYMiHIGﬁ 663HOC€pCI[HBO B MOMCHT 3aCTOCYBAHH: 3allaJIlOBAJIbHUX
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ooenpunaciB. Yac BIUIMBY X Ha IIUTb TPHUBAE BiJ KUTbKOX CEKYHA 10 JACKUTLKOX
XBWIMH. BropuHHMMH ypaxarounMmu GakTopamMu €: TelioBa EHeprid, o
BUJIUIIETHCSI TPU TOPIHHI, Ta TOKCHUYHI MPOAYKTH, IO YTBOPUJIMCS y HACIIIOK
ropiHHs 00’ €KkTy (Tmoxkexi). Yac BIIIMBY iX HA IUTh TPUBAE Bil ACKUIBKOX XBHWJIHH,
T'OJIMH, NI0 Ta HABITh THXKHIB.

OkpiM TOTrO 3anamoBalibHa 30pOsi BOJOJIE MOTYXHUM MOPAJIbHO-
NICUXOJIOTTYHUM BIUIMBOM Ha >KUBY CHITY, 3HIKYIOUH 11 aKTUBHICTb J10 OTIOPY.

B apcenanm apmiii ¢BITY 3HaXOJHUTHCS JOBOJI BEMKA KUTBKICTh CHCHU(IUHOT,
CMEPTOHOCHOT 30p0i, Y TOMY YHKCJI 1 3aNalOBaIbHOT, OJIHA 3 HUX — TepMOoOapUyHa.
TepmobGapuuni Ooenmpunacu 3'sBuimcsa mig 4dac Jpyroi cBiTOBOi BiliHH, KOJHM iX
BUKOpHCTaNa HiMellbka apMisi. BoHn He HaOymu 3Ha4yHOTO mMOmmMpeHHs 10 1960-x
pokiB, noku CIIA 3actocyBaym ix y B'etnami CIIIA TakoX BHKOpPHUCTAIH IIi
0oenpumnacu B Adraunictani, crioyatky B 2001 poui ans 3uuienss cun “Anb-Kainn”,
o xoBanmucs B nedepax rip Topa-bopa, a B 2017 poui - npotu cun “Icinamcbkoi
nepsxaBu”. Ilig yac BiitHM B YKpaiHi p) MmMpPOKO 3aCTOCOBYE BC1 HasIBHI 3aCO0H, 110
MOXYTh OyTH CHOPSIIXKEHI TEPMOOAPUIHUMH OO€MpHUTIacaMHu.

3araioM TepMoOapuyHa 30pos NpU3HAUYCHA MJI1 3HUINEHHS >KUBOI CHJIU
NPOTUBHUKA Ta JErKOOPOHBOBAHOI TEXHIKM B YMOBAaX, KOJIM BOHHU 3axXHMILEHI
dbopTudIKaIfHIMHU CIIOpyaaMu, ad0 3HAXOMATHCS y MICTI, 00 BOHHU 3aXHINCHI Bif
ylaMKiB Ta ¢yracHoi il 3BuYaiiHuX OoenpumnaciB. ['0JIOBHUIT MIHyCOM JTaHUX
OoenpuraciB € 3HaYHUM BIUIMB MOroAHUX yMOB. Hampukian cuimbHUM BiTep MOKe
npocto ‘“‘po3mirat’ Taky ‘“‘xmapy’. Tomy n0Bojl MBUAKO Oynu BUHAIEHI
TepMOOapryIHI OOEMPHUITACH, B SKUX YTBOPEHHS ‘“XMapw’ Ta il mMaApuB BiTOYyBaIOTHCS
OJIHOYACHO.

TepmobOapuuna 30posi HabaraTto OUIbII PYyWHIBHA, HDK 3BHYaliHI BHOYXOBI
PEYOBHHU aHAIOTTYHOTO PO3MIPY, 1 BIUIMBAE HA OYyAb-KOTO, XTO MOTPAILUISE B PaJILyC
il mii. Yepe3 cBor crnenudiky HOMEHKIATypa 30poi, B SKHH BUKOPHCTOBYETHCS
TepMobapuyHa OoioBa dYacTHHA, J0BoJdl oOMexeHa. lle Hacammepen pyuHi
TepMOOapuyHI TpaHaTH, TEPMOOAPUYHI TMOCTPUIM JO PEAKTUBHUX MIXOTHUX
BOTHEMETIB Ta Ba)KKUX BOTHEMETHUX cucTeM. HailOuiblry HeOe31eKy CTaHOBIIATh TaK
3BaHI TepMoOapuaHi 60MOM.

Tepmobapuuna GomMOa (TakoX HA3WBAETHCS BaKyyMHOIO, a00 aepo30JbHOIO
00M0010, a00 MaJMBHO-MOBITPSIHOK BHUOYXIBKOIO) CKIIAJAETHCS 3 TAJIUBHOTO
KOHTeWHepa 3 IBOMa OKPEMUMHU 3apsijaMi BUOYXOBOi PEUOBHHHU.

[Iporiec 3acTocyBaHHS TepMOOAPUIHIX OOENMPUTIACIB TTOAUIIETHCS Ha HACTYITHI
erari: 00MO0a 3 TOYHHM HABEACHHSM BpPAXKa€ IUTb; HEBEIMKUN BUOYX BUBUIbHSIE
XMapy BUOYXOBO1 PEUOBUHU; APYrUil BUOYX MIANAIIOE XMAPY ¥ BUKIUKAE MOTYXHUN
BUOYX, 37aTHUI OYKBalIbHO “‘BUIAPOBYBATU JIFOJCHKE TUIO.

[Tpu mimpwuBi Takoi “XMapu” YTBOPIOETHCS CYIUIbHE MOJYM'sSt TEMIIEPATypPOIO
o0m3pko 2500 rpamyciB, sika 3HMILYE BCE JKMBE Ta BUBOJAUTH 3 JIaAy TEXHIKY. [Ipu
[bOMY BUHUKAIOTh J10JJaTKOBI HeOE3MeKH, “‘BOTHSIHA XMapa” PO3XOJUTHCA MO BCIH
BUIbHIN TUTONHHI 1 BOTOHB “‘3aTIKa€e’” 3a MEPENIKo1, B yCi BIIKPUTI OTBOPH.

Came Tomy TepMoOapuIHY 30p0OT0 YaCTIIIe BHKOPUCTOBYIOTh Y MICTaX, JOCHTH
epeKTUBHO TOKa3aja ce0e B TIPChKUX YMOBAaxX, IpHU ypaxeHH1 QopTudikariinux

criopya. Ha BigkpuTiii MICUEBOCTI 30HAa Ypa)KE€HHS, a pa3oM 3 HUM 1 €PEKTUBHICTbD,
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TepMOOapUYHOi 30p0i MEHIlIa HiK Y 3BUYAfHOTO OCKOJIKOBO-(DyracHOTO CHapsa.

[lpy momamaHHi B HUIb TMEPIIUI 3apsi] BUOYXOBOi PEUOBHUHH DPO3KPUBAE
KOHTEWHEp 1 PO3NWIIOE TOpIOYY CyMilll y BuUIIaal xmapu. Llg xmapa moxe
MIPOHUKHYTH B Oyab-sAKi OTBOpH Oy/iBedh a00 0OOPOHHHX CHOPY/, 030pOEHHS Ta
BIICHKOBOT TEXHIKH, Kl HE 3aKpUTI repMeTudHo. [[pyruii 3apsa mianaitoe xmapy,
BHACJIIIOK YOTO YTBOPIOETHCS BEIMYE3HA BOTHEHHA KYJIs, MMOTYHAa BUOYXOBa XBUJIS
Ta BaKyyM, SKUI TOTJIMHAaE BECh HABKOJMIIHIA KHCEHb. 30p0si MOXe pyiHHyBaTH
YKpimIeH1 Oy/iBIi, MaTepiaabHO-TEXHIIHI 3aC00H, 030pOEHHS Ta BIMICHKOBY TEXHIKY,
ypaxkath 0COOOBHUI CKJIaI.

TepmoOGapuuni Ooenpunacu BUKOPUCTOBYIOTHCS JJISI PI3BHUX IUIeH 1 OyBarOTh
PBHUX PO3MIpiB, BKIIFOYHO 3 IHAUBITYAILHOIO 30pO€I0 - TpaHaTaMHu Ta PYyYHUMU
pPaKEeTHUMHU yCTaHOBKAMHU.

Takox Oynmu po3poOieHi BeNMKi OO€NpuUIiacu, sKl 3alMyCKaioTh 3 TMOBITPS,
CHEIalbHO MPHU3HAYEH] Ui 3HMILEHHS >KMBOI CWIM MPOTUBHUKA B Medyepax 1
TYHEIbHUX KOMIUIEKCAX — I 30pos HaWOUIbIIl ePEeKTHMBHO i€ B 3aKPUTHX
MPUMILICHHSAX.

B pd po3pobneno npucTpiit — “6arbko Bcix 00M0”. Bubyx nporo 6oenpumnacy
€KBIBJICHTHUM MiAPUBY COPOKA YOTUPHOX TOHHOI 3BUUAHO1 00MOU, BIH BBAXKAETHCS
HaHOUTHIIM HESIJEPHUM BHOYXOBHUM MPHUCTPOEM y CBITIL

BpaxoByroun pyiHIBHY Aif0 Ta €(pEKTUBHICTb MPOTH OCOOOBOTO CKIAay B
VKPUTTAX, 0 OKOMAIMCs B OyIBIAX YW OyHKepaX, TepMoOapuyHi OomOu
MEPEBAXHO 3aCTOCOBYIOTHCS MICHKMX yMOBax. Lle BaMBO 3 OrjsiAy Ha BiiHY B
VYkpaiHi, 1e pOCIMCHKI BiichKa HaMararOThbCs B3SATH MiJ KOHTPOJIb BEJIHKI MiCTa Ha
CXO/l1 KpaiHu.

MiKkHapOJHUX 3aKOHIB, SIKI MPSIMO 3a0O0POHSIOTh IXHE BUKOPUCTAHHS, HE
ICHy€, aje SIKIIO KpaiHa BUKOPHUCTOBYE iX JJIsl ypaKEHHS LUMBUILHOTO HACENIEHHS B
HACeJICHNX IyHKTaX, IMKOJax abo JIKapHSX, 11 MOXYTh 3aCyIWTH 3a BIMCHKOBHM
3JIOYMH BIIIIOBIIHO 10 I'aa3bKuX KOHBEHIIIN.

PazoM 13 THM HeOOXIIHO BHMKOHYBAaTM HM3KY 3aXOJIB 3aXUCTy BiA
3ananoBaIbHOI 30p0i: MPOrHO3YBaHHS MOSBU 1 PO3TOBCIOIKEHHS TOKEXK; CBOEYACHE
BUSBJICHHS TIATOTOBKM MPOTUBHUKA JIO0 3aCTOCYBAaHHS 3alallOBAILHOI 30poi;
PO30CepEKEHHS TIIPO3AUNIB Ta IEpIOJMYHA 3MIHA PadOHIB X pO3TaIlyBaHHS,
o0JIalHAHHA PAalOHIB pO3TallyBaHHS NIIPO3AUIB Yy IHKEHEPHOMY BIIHOLICHHI,
BUKOPHUCTAHHS 3aXMCHHUX BJIACTUBOCTEU MICIIEBOCTI, O0M0OBOI, CHIEIaIbHOT TEXHIKH,
3aCO0IB IHAMBIIYATHbHOTO Ta KOJIGKTHBHOTO 3aXHCTy; CBO€YACHE OTIOBIIICHHS
MIPO3JUTIB PO 3arpo3y 1 TOYaTOK 3aCTOCYBaHHS 3alalioBaIbHOI 30poi;
3a0e3MeueHHs MIPO3UNB HEOOXITHUMH 3ac00aMU TOKEKOTACIHHS; BUSBIICHHS
HACJIIKIB  3aCTOCYBaHHsS MPOTHUBHUKOM 3alaliOBAILHOI  30pOi; MPOBENECHHS
MIPOTHUITOKEKHUX 3aX0/I1B; 3a0€3MeUCeHHS 0€3IEeKH 1 3aXUCTY HIAPO3AUTIB MPH TIX B
30HaX MAacCOBHMX TMOJXEX; JIKBIJAIlll HACHIIKIB 3aCTOCYBaHHS MNPOTUBHUKOM
3ananoBaIbHOI 30poi

3HaHHA XapaKTePUCTUK Ta CHEMU(PIIHUX OCOOJMBOCTEH 3amaltoBaIbHUX
PEUYOBHH, 3alaliOBaIbHOI 30p0i, y TOMYy YHCI TepMOOApUIHOI, TX ypakarounx
(dakTopiB, a TaKOX 3aXOJIB 3aXUCTy B HUX JI03BOJIUTH 30epert 00€3aTHICTh 1

BUKOHATH IIOCTABJIEHE OOMOBE 3aBIaHHs.
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YIK 623.1/.7

Kanuyra ML.K., Buknanau xadeapu BOJIHHS OOWOBMX MAIIMH Ta aBTOMOOLUIIB
HamionanbHoi akagemii cyXomyTHHUX Biiickk iMeHi rerbmana llerpa Caraiigaunoro,
Mmaiiop, I[eHLKOBnq I.C., KypcaHT HaBYaJIbHOI'O KypCY cpaKym)Tery 001i0BOTO
3acTOCyBaHHA Biiicbk HailioHambHOT akagemii CyXOMyTHUX BIMCHK IMEHI reTbMaHa
Ilerpa Caraiigaunoro, coaaar

MOXJINBI IVIAXU HIIBUIIEHHSA JKUBYYOCTI ABTOMOBIVIBHUX
KOJIOH

B cydacHux BiichKOBHX KOH(IIIKTaX, /1€ TUHAMIKa OOHOBUX I 1 CKIQTHICT
omeparlii 3Ha4YHO 3POCJH, aBTOMOOUIbHI KOJIOHHM 3a0€3IMeYEHHS 3aIMIIaloThCs
KPUTUYHO BXKJIMBUM UYMHHUKOM JJIl YCHIIUHOTO (DYHKIIOHYBaHHS MIIPO3AUIB 1
BUKOHAHHSA HUMH TOCTaBjIeHUX 3a1a4d. CBoeyacHe MinBe3eHHs 30poi, boenpumnacis,
NMAIMBO-MaCTWIbHUX MaTepialiB, MPOJOBOJHCTBA Ta IHIIMX PECypCiB BHU3HAYAE
3ATHICTH MAPO3AUIB 10 MPOJOBKEHHS BeleHHs OoioBux fii. [IpoTte, uepes cBoto
3JICKHICTh BiJ JIHIM MOCTAa4yaHHs, TakKl KOJIOHU CTalOTh MPUBAOIUBUMH LUIIMU JJIs
NPOTUBHUKA, OCOOJMBO Yy BHUIIQJAKaX aCUMETPUYHMX KOH(DIIKTIB abo omepaiii B
YMOBax TMapTU3aHCHKOI BIMHW. Bpa3mmBiCTh aBTOMOOUIBHHX KOJOH 3a0e3IedYeHHS
MIIKPECIIIOE BAXIMUBICTG PO3POOKM CTpaTerid IJs MIIBMUILEHHS I1X >KUBYYOCTI Ta
3MEHIIICHHS BTPAT Y Cy4acHUX YMOBAaX BeJeHHS O0MOBUX /I, CIMPAIOYMCh Ha JJOCBII
POCIICHKO-YKpPaiHChKOI BIMHU.

Anamiz (akTopiB, IO BIUIMBAIOTh Ha BPA3JMBICTh BIMCHKOBHUX aBTOKOJIOH
3a0€31eUeHHS, CBIIUMTD, IO TOJOBHUMHU MIPUIMHAMH aTaK HA HUX €:

- BIICYTHICTh 3aXUILIEHOCTI — OUIBLIICTh KOJIOH 3a0€3MEUEHHSI CKIaJat0ThCs 3
HEOPOHBOBAHOT 200 CTA0KO 3aXUIIECHOT TEXHIKH, 10 POOUTH iX JISTKOIO MIIICHHIO JJIs
3aCiIOK, apTUIICPIMCHKUX Ta PAKETHUX yJapiB MMPOTHBHHKA,;

- HEeJOoCTaTHE 3a0e3mneueHHs iH(OpMAIlEd — BUICYTHICTh BIIOMOCTEH PO
MO3WIlii Bopora abo MapmIpyTH KOJOH MPU3BOJUTH 10 MOKIMBOCTI HECTIOMIBAHUX
arak 3 0OKy IPOTHBHHUKA;

- crabka opraHiailis CympoBOAY Ta OXOPOHM — KOJIOHI 4YacTo Opakye
HE0OXITHUX 3ac001B 0XOPOHHM a00 MIATPUMKH, OCOOIMBO IIPH IIPOBEICHHI OTIEpaIlii y
HeOe3MeUHNX pailoHax;

- HU3bKa THYYKICTh MapUIPYTIB — BUKOPHUCTAHHS MependadyBaHuUX ado
(hIKCOBAaHMX MAapIIPYTIB POOWUTH BIMCHKOBI KOJOHH BPa3JIMBUMHU JI0 3acCigqok abo
PanTOBUX aTaK MPOTHBHUKA.

[Ingxyu MiIBUINEHHS KUBYYOCTI AaBTOKOJIOH 3a0€3MEUEHHs, 3 METOH
MIHIMBaIli PU3WKIB I TaKUX KOJIOH Y Cy4aCHMX YMOBAax BEIEHHS OOMOBHUX i,
BKJIIOUAIOTh HACTYITHE:

- IOKPAITICHHS 3aXUCTY TEXHIKH — BUKOPUCTAHHS OPOHbOBAHUX TPAHCIIOPTHUX
3acO0IB JIJIsI TIEPEBE3CHHS BAHTAXKIB, a4 TAKOX IHBECTHIIli B TEXHOJOT1 aKTUBHOTO
3aXUCTY, TaKl K CUCTEMHU MPOTHIIl PAaKETHUM aTaKkaM;

- HpopMaliiiHe 3a0e3MeYeHHsT — 3aCTOCYBaHHS B CKJIaJl KOJIOH CydacHHUX
3aCO0IB PO3BIIKM Ta CUCTEM CIIOCTEPEKEHHS, IO J03BOJISIOTH BYACHO BUSIBIATH

3aCIIKM Ta 3MIHIOBATU MapIIPYTH KOJIOH BIATIOBIAHO J0 ONEPATUBHOI CUTYAIlii;
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ONTUMI3allll CYNPOBOJAY — 30UIbIIEHHS KUIbKOCTI OOMOBHX MaIlUH JJIsI
CyHnpoOBOJly Ta CTBOPEHHS CHEMIAILHUX MIAPO3AUTIB JJIs 3aXUCTy KOJIOH, SKI
BKJIIOYAIOTh CalepHl TPYMU ISl PO3MiHYyBaHHA UULIXiB, migpo3auvm IO s
3aXMCTY Bi aBlayaapiB Ta TPYIH PaTiOCICKTPOHHO1 60p0TI>6I/I'

- THYYKICTb MAapuIpyTIB — BUKOPHUCTAHHS PI3BHUX MapILIPYTIB, a TaKOX
3aCTOCYBaHHS TaKTUKU IIBUIKOTO TIEPEMIICHHS 1 YHUKHEHHS TOCTIHHUX JIHIA
MOCTavYaHHS.

BpazmmBicTh BIACHKOBHUX KOJIOH 3a0€3MEUEHHS 3aJIMIIAETHCS CEPHO3HOIO
mpo0JeMOI0 B CY4aCHMX yMOBaxX OOMOBHUX Jiif, OCOOJMBO B aCHMETPUYHUX
KOH(IIIKTax a0o MpU BeIEHHI BIfHM B ypOaHBBOBAaHMX Ta CKJIAIHUX reorpadiuaHux
yMOBaX. [linBuIICHHAS )KI/IBY‘IOCTI KOJIOH 3a0e3TeueHHs] BUMara€ KOMILJICKCHOTO
MiIX0Jy, BKJIIOYAKOYM I1HBECTHIli B OpOHIOBAHHS TEXHIKH, ITOKpAIICHHS
iHpopmarriiHoro 3abe3neyeHHs, BJOCKOHAJICHHS CYIIPOBOY Ta OXOPOHH, a TaKOXK
3aCTOCYBAaHHSA THYYKHX MaplipyTiB. BUKOHAaHHSA IMX 3aXO0JIB JO3BOJUTH 3HU3HWTU
BTPATH 1 MABHUIIUTH €(PEKTUBHICTh BIHCHKOBHX OIICPAITiH.

YK 621.396.96

Kannyn A.C., ciyxad XapKiBCbKOr0 HallloHanbHOTro yHiBepcutety IloBirpsiaux Cun
imeHi [Bana Koxeny0a, ctapmmii neiirenant, KoBajieBebkuii C.M., K.T.H., TOIICHT,
HAYaJIbHUK ~ (PaKynbTeTy paAIOTEXHIYHUX BIMCBK NPOTHUIIOBITPSIHOT 0OOpPOHU
XapKiBChKOTO HallloHaIbHOTro yHIBepcutety lloBirpsinux Cun imeni IBana Kosxenyo0a,
MOJIKOBHUK

METO/AH BUSIBJIEHHA BE3INIIOTHUX JITAJIBHUX AITAPATIB
OHEPATHUBHOI'O PIBHSA BICTATHYHOIO PAJIOJIOKAIINMHOIO
CUCTEMOIO

B cywyacHux ymoBax BeIE€HHA POCIACHKO-YKPAiHChKOI BIMHM BHUHHUKAE
npoobJieMa 1moA0 NMoOyA0BU HAAIMHOI CUCTEMHU MPOTUHOBITPsAHOI 00opoHu. IlosBa
MaJIOMOMITHUX MOBITPSIHUX 00’ €KTIB PIBHUX THUMIB MOTPeOye 3MIH y MIIXOAaX 10
opraHi3arlii paaioIOKAIHHOT PO3BIAKH MOBITPSIHOTO IPOCTOPY. Maji po3Mipu, Mana
epexTrBHa TOBepxHs po3citoBaHHs (EIIP) mux ManomoMiTHMX pajiioJoKarliid HUX
00’ €KTIB HE JI03BOJISIE 1X BUSIBIISITU CBOEYACHO pajiosiokaiiinumMu ctaniisiMu (PJIC)
PATIOTEXHIYHUX BIACHK.

Sk pe3ynapTar CWiM Ta 3acO0M 3CHITHUX PaKETHUX BIMCHK, BUHHIIYBAILHOI
aBiaitii [loBrrpsaaux Cuit, npoTUNOBITPsiHOT 000poHU CyXOIMyTHUX BICHK 30pOHHUX
cui YKpaiHu y 6ararb0oX CUTYallisiX HE 3/[aTHI 13 IOCTaTHHOIO UMOBIPHICTIO BUKOHATH
OoiioBe 3aBAaHHS IIOJO 3HUIICHHS TMOBITPSHOTO TpOTHBHHUKA. JlOCBIm
PaTIOJIOKANIHOTO CIIOCTEPEKECHHS Oe3mMUIOTHHX JitanbHuX amapatie  (brJIA)
MOKa3ye, 10 ICHYI0Ua CUCTEMA PAIOJOKAIIHOT PO3BIIKM HE CIIPOMOKHA Y MOBHIN
Mipi 3a0€3MEUUTH TapaHTOBAaHE BUSBJICHHS Ta CYNPOBOJKEHHS BHIIE BKa3aHUX
MAJIOMOMITHUX PIIIOJOKAIIHHUX 00’ €kTiB. Ha TemepimHiA 9ac TOCTPO CTOITh
mpoOjeMa BUSBICHHS TOBITPSHUX OO’ €KTIB Ha BIICTaHI BiI 00’€KkTa, IO
MIPUKPUBAETHCS, JOCTATHIN s 3a0€3MeUeHHsT HAIIMHOTO BOTHEBOTO YPaKCHHS

TakuX 3aco0IB MOBITpsIHOTO Hanaay. OJHMM 3 MEPCHEKTHUBHUX HAINPSMKIB
9



MIIBUIICHHS e()EeKTUBHOCTI BUSBJICHHS ManonoMiTHUX brnJIA € komruiekcHe
BUKOPHUCTAHHS €HEPrii CTOPOHHIX JKEpeN BUIPOMIHIOBAHHS Ta peasizallii peXKUMIB
po3HeceHoro mnpwuitomy. CuUTHaIM BIIOMHX JDKEpENl Bif TENEeBBIMHUX Ta BEX
MOOUTBHOTO 3B’ 3Ky MOXYTh OyTH BUKOPHUCTAHHI JIJIT OTPUMAHHS Pai0JIOKAIIHOT
iHpopMarlii npo noitpsiHy uwik. [llupoke nommpeHHs cydacHUX HUGPOBUX MOBHUX
1 TenekoOMyHIKalliHux cucteM 3abesneuye PJIC tumy 35/16M edexkTuBHUMU
CUTHAJIAMU TIICBIYYBaHHSI 3 JOOPUMH KOPEIAMIMHUMHU BIACTHBOCTAMH. Takum
YUHOM TPH KOMIUIGKCHOMY BHKOPHUCTaHI BJIACTUBOCTEH MOHOCTAaTMYHOI Ta
oictarnunoi EIIP moxemo 3a0e3meunTy 30UIbIIIEHHS TaJIbHOCTI BUSIBJIEHHS 3aC001B
NOBITPSHOTO Halaay NpOTHUBHHKA, Yy TOMY 4yucil ManonomitHux briJIA. Pezynbratun
MaTeMaTUYHOTO MO/ICNIOBAHHS Mpolecy (DYHKIIOHYBAaHHS PO3HECEHUX CHUCTEM, LIO0
PO3TIISIAAIOTHCS, TOBOASATH €PEKTUBHICTh IIHOT'O METOY.

Y]IK 614.841

KapnoBa JI.I. Buxiagau kadenpu HarmsigoBo NpoQUIaKTUYHOI AISITIEHOCTI
(bakynbTeTy HUBUIBHOTO 3aXUCTy HallloHaIbHOTO YHIBEPCHUTETY IUBUILHOTO 3aXUCTY
VYkpainu, cTapiumii JeHTeHEeHT ciykOu uuBUIbHOrO 3axucty, I'apoy3 C.B. k.T.H.,
JOUEHT, T.B.O. 3aCTyIHMKa HadyaJlbHUKA KaQeapu HariasgoBO MNPOQPUIAKTUYHOT
IBITBHOCTI  (PaKyabTETYy NIHMBUIBHOTO 3axXWMCTy HarioHamsHOTO — YHIBEpCHUTETY
IUBUILHOTO 3aXUCTy YKpaiHW, MIANOJKOBHUK CIYy:KOU IIMBUIBHOTO 3aXHUCTY,
Be3yraa FO.C. k.T.H., JOIIEHT , JOLEHT Kadeapu HArjsg0BO MPOQPLUIAKTHIHOT
ABUIBHOCTI  (DaKy/nbTeTy UMBUIBHOTO 3axXUCTy HallloHaJIbHOro  yHIBEpCUTETY
[IMBUIBHOTO 3aXUCTY YKpaiHH, MOJIKOBHHK CITYy)KOU IIMBUTLHOTO 3aXUCTY

3ATPO3U TA BPA3JIUBICTh KPUTUUYHOI IHOPACTPYKTYPU
HA®TOI'A30BOI'0 KOMILIEKCY YKPAIHU B YMOBAX BOEHHOI'O
CTAHY

VYkpaiHa BKe MOHaJ J1Ba pOKH iepedyBae y CTaHl IOBHOMACIITaOHO1 BIHHU, 1110
CTBOPIOE 3HAUHI PU3MKU 1 (PYHKIIOHYBAaHHS 1i KPUTUYHOI 1H(PACTPYKTYpH.
OnHiero 3 HaHOUTHIN BPa3JIMBUX JIAHOK € HA()TOTAa30BUH KOMIUIEKC, SIKUH ITITA€ThCS
MOCTIHUM O0OCTpUIaM Ta artakam 3 OoKy Bopora. lle He mmimre 3arpoxye
CHEepreTUYHIN Oe3mell KpaiHu, ajie 1 CTBOPIOE CEp03HI €KOJIOTIYHI Ta EKOHOMIUHI
HaCJIIKY.

Jlo mouarky nmoBHOMacImTabHOT BiliHN HaTomIepepoOHa rary3b YKpaiHu Mana
3HAYHO OUIBINMK TOTEHINAN, ane i1 oOcsAru 3a OoCTaHHI pPOKW 3HU3WmMCcH. J[o
KIIFOYOBHX MINPUEMCTB HaPTOTIEpepOOHOT0 KOMILIEKCY BXoAmm KpemeHuyipkuii
HIT3, [le6emuucpkumii I'TI3 Ta KiTbka MEHIIHMX MIIMPHEMCTB.

Cranom Ha 2021 pik, 70 TOBHOMACIITAaOHOI arpecii, 3arambHi 0O0CSITH
nepepoOku HaQTOMPOYKTIB B YKpaiHi CTaHOBWIM OM3bKO 1—1,5 MilbiiOHA TOHH Ha
pik. Lle 3HaUHO MEHIIE 32 MaKCUMAJIbHY MPOEKTHY MOTYKHICTh MIIIPHUEMCTB, SKa
CBOI'0 Yacy MorJja carati nonaja 40 MUIbHOHIB TOH Ha PIK.

OCHOBHMMH TpPUYMHAMH TaKOTO CKOPOYEHHS Oy cTapiHHA 00JaJHaHHS,
HE/JIOCTAaTHI IHBECTHUIli B MOJEpHI3AIlI0, a TAKOX KOHKYPEHIls 3 IMIOPTHUMH

HapTONpOAyKTaMH 3 cyciiHiX kpaiH. CtanoMm Ha 2022-2023 poxku, uepe3 arpecio,
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O0araro 00'exTiB HadTOTa30BO1 HOPACTPYKTYpU 3a3HAIM arak, IO Ie OUIbIle
3HU3WIO MOKIIUBOCTI ITEPEPOOKH.

9 mortoro Omm3pko 22:45 pociiickka apmis 3aBaaia mo XapKOBY yaapiB
oesnitotHnkamMu. OAuH 3 HUX cTaBcs y HeMunuistHCbKOMY paloOHI 1O TEPHUTOPIl
HadTo0a3m, ae 30epiramocs maiixke 3800 TOHH manMBa.

VYHacinok Biy4aHHS BifOYBCS BUTIK HA(PTOMPOMYKTIB 3 pe3epByapiB, uepes
[0 MUTTEBO ClHajaxHyjla TMoxkexa. BrieHt 3ropuio moHaa 15 OyaunkiB. Cemepo
TIOJIEH, cepe AKUX Tpoe airei, 3aruayiu. I1lle Tpoe otpumamm nopanenss. [lonax 50
JOJIEN YAAJIOCs €BAKYIOBATH.

e mpu3Beno 10 THMYaCOBOTO 3YITUHEHHS TOCTaYaHHs MaJbHOTO B PETIOH, IO,
y CBOIO 4epry, MOTIPIIMIO TPAHCIOPTHE CHOJYYEHHS, YTPYAHWIO 3a0e3MedeHHs
apMmii i eKCTPEHHX CITy’KO, Ta JO BTPATH JFOJCHKHX KEPTB.

OcHoBHI npoOnemMu HapTOra3oBOro KOMIUIEKCY YKpaiHM B YMOBax BIAHU
BKJTIOYAIOTh TaKi aCTeKTH:

- HenocrarHiii piBeHb 3aXUCTy KPUTHUHHUX OO'€KTIB Bil PAaKETHUX aTak.
KnrouoBi HadgTomepepoOHi 3aBoau, HA(TOCXOBHINA Ta TPYOOMPOBOAW YacCTO €
MIIICHSMH JIJIs1 paKeTHUX Ta JPOHOBHX aTak. BUIbIICTh 00'€KTIB HE MaIOTh HAJICKHOT
CUCTEMH IPOTUTIOBITPSIHOT 000POHU, IO pOOUTH X BPA3JIMBUMHU IS TIOTIIKOXKEHB Ta
BTpaT HAPTOMPOIYKTIB.

- BpazmuBicTh iHPpacTpyKTypu A0 BTOPUHHUX PH3UKIB. [lomkomkeHHS
HaTOra30BUX 00'€KTIB 4aCTO MPU3BOIUTH JI0 MOKEXK, BUOYXIB a00 pO3JMBY MalNBa,
110 MOYKE MOIIUPIOBATHUCS HA MPUIIETII 00'€KTH, CTBOPIOIOYH 3arpO3H JJIS KUTIOBUX
pailoHiB Ta iHmWMX iHGpacTpykTypHux o00'ekTiB. lle migBuUIIye eKoJOriyHI Ta
COIIAJIbHI PU3HKH.

- HeoOxinHICTh MOCWJIEHHSI CUCTEM PAHHBOTO OIOBIMICHHS Ta YKPUTTIB.
barato xputuuHNX 00'€KTIB HAPTOra30BO1 IHPPACTPYKTYPHU HE OCHAILEH] CydaCHUMU
CUCTEMaMHU PaHHBOTO OMOBIIEHHS PO 3arpO3H, @ TAK0XK OpaKye HAICKHUX YKPUTTIB
i iepcoHany. Lle minBuIye pu3uK JIOJICHKUX BTPAT y pasi arax.

[i mpoGneMu BHUMararOTh KOMIUIEKCHUX pILIEHb, TaKuX SK MOJEpHI3allisi
3aXUCHUX CHUCTEM, MOCWIECHHS MPOTHUIOXKEKHUX 3aXOJIB Ta IHTErpamis Cy4acHUX
TEXHOJIOT1i Oe3MeKH.

s 3abe3neueHHst Oe3nekd HadTorazoBoi 1HOPACTPYKTYpH HEOOXIITHO
pO3pOOUTH CrieliaibHI 3aX0I1 3 i1 3aXUCTY Bl BOPOKUX OOCTPLIIB, 30KpEMa yepe3
VKpIIUIEHHST 1HQPACTPYKTypH, CTBOPEHHS 3aXUCHHUX Oap'epiB Ta YJOCKOHAICHHS
CUCTEM IOXKEKOTaCIHHSI.
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YK 623.592

Kacarkin M.B., K.T.H., HaYaJIbHUK HAyKOBO-IOCIIAHOI Jaboparopii JHOTHOTO
¢baxynpTeTy XapKIBChKOTO HaiioHaabHOro yHiBepcutery IloBirpsnux Cuin iMeHi
Isana Koxeny6a, minnonkoBauk, Kommanienr O.M., K.T.H., JIOKTOpaHT
XapkiBcbkoro HamioHambHOro  yHiBepcurery [loBirpsthux Cun  iMeHi [Bana
Koxeny0a, ninnonkoBHuk, Maprunenko C.B., cTapumii HayKOBHil CIIBpOOITHUK
HAyKOBO-IocHimHoi  nabopartopii ~ Jb0THOTO  (pakympTery — XapKIBCHKOTO
HarloHampHOTO  yHiBepcutery lloBitpsamx Cun  imeni IBama KoskemyOa,
IMIITOJIKOBHUK

HEPCIIEKTUBU PO3BUTKY CUCTEM BISS{‘AJIBAI_[Ii ABIAI.[IfIHHX
TPEHAZKEPIB IIOBITPAHUX CWJI 3bPOUHUX CHUJI YKPAIHAN

[linroTroBKa BIMCHKOBOTO JILOTYMKA — 1€ TPUBAIMM KOMIUIGKCHUNM Ta
JTOPOTOBAPTICHUN TPOIIEC, MO CIPSIMOBAHWNA HA JOCATHEHHS HOTO TOTOBHOCTI JIO
BHKOHAHHS 3aB/IaHb 32 MPU3HAYCHHSIM 3 MPOTHUII 30pOHHOI arpecii.

OnHuM 3 OCHOBHHMX 3aco0iB, siKi 3a0€3Me4yl0Th SKICHY MIATOTOBKY, €
KOMIUIEKCHI aBialliiiHi TpeHaxepu. OCOOJIMBUM UYMHHHUKOM HIOJI0 BUKOPHUCTAHHS
TpEeHaXEepIiB BiAIrpac 3HA4YHA EKOHOMIS MarepiailbHUX 1 (DIHAHCOBHX PECYpCIB.
[HIM, BXJTMBUM apTyYMEHTOM, IO CIYKHTh HIMPOKOMY BIIPOBA)KEHHIO B IPOIIEC
HABYAHHS JIbOTHOTO CKJIQAY TPEHAKEPHHX KOMIUIEKCIB, € Te, IO iX MporpamHe
3a0e3neueHHsd JO3BOJIIE BHpIINIyBaTh Oarato 3aBAaHb NIITOTOBKU. 30KpeMa:
dbopMyBaTH BIIPaBH, IO BIANPAIbOBYIOTHCS B MOJIbOTL, MUTTEBO MIHATH yMOBHU
NoJIbOTy (METeOPOJIOriuHy OOCTaHOBKY, reorpadiuHe MOJIOKEHHs, yac A00u Ta
IHIIIE); 3YMUHSATA BUKOHAHHS MMOJILOTHOTO 3aBJaHHs JIJIsl aHAT3Y 1 MTOBTOPIOBATH MOTO
3 Micls 3yNUHKH; 30epiratd 00’ €KTHBHI JaHi, 10 XapaKTepU3ylTh il TOT0, XTO
HABYAETHCS B XO/1 BUKOHAHHS 3aBAaHHs. TaKkoX Ha TpeHaKepi MOKHA 0€3 0OMEKEeHb
BUKOHYBATH BIIpAaIfOBaHHS A1 0COOJMBHUX BUMAJIKIB y MOJHOTI, KOTP1 HEOE3MEUHI,
a 1X BIINpaIOBaHHd 3a00pOHEHO B peAIbHOMY MOJbOTL. Tak, MUIOTH JITaKIB-
BuHUIIYBayiB KpaiH-uieHiB HATO npu nanboti, mpubnusno 100-150 roaun Ha pik
Ha TpeHaKepax, (PaKTUIHO CTUIHKH K TOJWH JITAIOTh HAa peaTbHOMY JITaKY.

[Tim gac BemeHHs OOMOBHX Jii HAa TEPUTOPIi HAIOI KpaiHM, JJII TIATOTOBKHU
aboTHOTO ckiany IloBirpsHux Cui, ICHYe ICTOTHA moTpeda B AKICHUX aBlallliHUX
TpeHaXxkepax, sKI MOoOyAOBaHI 3 ypaxXyBaHHSIM Cy4acHUX BHMOT. Po3poOHukam
aBlaIIfHUX TPEHAKEPIB MOTPIOHO BPaxOBYBaTH OCHOBHI CBITOBI TEHICHII PO3BHUTKY
Ta BIPOBAIKYBAaTH HOBITHI TEXHOJOTTYHI MmMAXoau mpu ix moOymosi Ilpomec
CTBOPEHHSI Ta NPUUHSATTS B EKCIUIyaTallll0 TPEHAXEPIB MOBUHEH 3aJ0BOJILHATH
BHUMOTaM, K1 YiITKO BU3Ha4Y€H1 1 CPOPMYIIbOBaH1 y JIFOUUX KEPIBHUX JOKYMEHTAX.

OnHier0o 3 HAMBOXKIMBIIMX  XapaKTEPUCTUK OyIb-IKOTO  aBIaIllTHOTO
TpeHa)Kepa € CTYIIHb BIANOBIIHOCTI, T€ HACKUIbKU BIPTYyaJbHUH TOJIT Ha TPEHAXEPI
BUITNIOBIIa€ pealbHOMY MOJILOTY Ha JiTtaKy. OJHOIO 3 TOJIOBHUX CUCTEM aBlallliHOTO
TpeHaKepa, sika BIUIMBAE€ Ha CTYIIHb BIATIOBITHOCTI, € CHCTEMa B3yam3allii, 110
IMiTye 3aKkaOIHHUN TIpOCTIp Jitaka. BizyanpHa iHpoOpMaIls, MO OTPUMYETHCS B
NpOIIeCi HABYAIBHOTO TOJILOTY HA TPEHAKEPi, MAE BENMKY BaXIIUBICTh T4 BHOCHUTH

BaroMuil BHECOK 10 HaBUaHHsA. [Ipu nupoMy aiist popmyBaHHS HEOOXITHUX HABUKIB Ta
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BMiHb MIOTPIOHO CTBOPIOBATH B3yallbHY 0OCTaHOBKY, sIKa MaKCUMAJIbHO HaOJIMKEHA
10 peanbHOCTL. Jlo cucteMu Bi3yanizallii TpeHaXkepa BUCYBAIOThCS Oarato BHUMOT,
30KpeMa i1 XapaKTepUCTUKHU TaKi, sIK KyTH TOJIS1 30pYy, YacTOTa 300pakeHHs, PIBEHb
JeTam3allii, TOINO, IOBHHHI BIAMOBIMATH TOTpeOaM JHOTYMKIB Ta JIIFOUYUM
JOKYMEHTaM 3 eKCIUTyaTallli aBlaliifHUX TpeHaxepis.

ImitaTopu BByanbHOI OOCTaHOBKM TpEHAXKEPIB, SIKI CTOSTh Ha 030pO€HHI
[Mosirpstnnx Cun moOynoBaHi 3a pIBHUMH NpUHIHUNAMU. Tak, OJHI CTBOpEHI Ha
OCHOBI OIITUKO- Konu\/[auu/moro NPHUCTPOIO, B AKOMY HAaIiBOpPO30pe J3epKallo, AKe
BCTAaHOBJIEHE mmix KyroM 45° 1o JiHii OrVIIAy, IPOEKTYe 300paKeHHs MOHITOPY B
Oe3kiHeyHicTh. Hemomikom Takoi cucreMu € Te, MO 3aKabiHHUKA MPOCTIP
doKycyeThCsl TUIBKA B OJIHIA PO3PaxyHKOBIM TOUINl Ta IMO3a HEI BTpadae CBOI
XapakTepUCTUKU.  [HIN ~ CUCTEeMHM  BRyaiiBalil  MPEACTaBISIOTH  CO00I0
nosychepuuHU €KpaH Ta JAeKUIbKa npoeKToplB 1o q)opMyIOTL 300paKeHHS.
[lepeBaramu Takoro cmnoco0y nmoOyayBaHHs IMITaTOpa BI3yallbHOI OOCTaHOBKU €
JOCTaTHI KyTH TOJI OTJISAy Ta BIAHOCHO BHMCOKa JeTaiizaiisi 300paxeHHs. AJje
HEJOJIKOM TaKOi CHCTEMH € JBOBHUMIPHICTh 3akaOiHHOTO 300pakeHHs. Ille omnum
crocoboM (opmyBaHHS 300paKEHHS € CTBOPEHHS BIIEOMAaHETl 3 JEKUTbKOX
MoOHITOpIB. Takuii IMITaTOp BBByaJbHOI OOCTAHOBKM BHUKOPHCTOBYETHCS B
MPOLICAYPHUX aBIaIlIiHAX TpEHaXKEpax.

HoBuM eranom po3BHUTKY CUCTEM Bi3yali3allii € BUKOPUCTAHHS BIPTYaIbHOI Ta
3MIlIAHOI peanbHOCTI. B moTouHOMy poiii yecbkoro ipMoro «Vrginners» B YKpaiHi
OyJ10 BCTaHOBJIEHO CUMYJIATOP Jitaka F-16, sskuii 001aqHaHuil rapHITYpOIO 3MIIaHO1
peanbHOCTI XTAL 3. TapHiTypa 3MmilmaHoi peasbHOCTI MPEACTABISIE COOOIO
HaliCy4yacHINIy TEXHOJIOTII0O HACTYMHOTO TOKOJIHHS, $IKa BUKOPHUCTOBYETHCS B
HaB4yaHHI. OKpIM 3arajJbHUX aTpuOyTIB rapHITYpU BIpTyalibHOI peanbHOCTl, XTAL 3
Mae BOy/I0BaHUN MOYJb 3MIIIAHOT PEaTbHOCTIL

B mepcnekTuBl TEXHOJIOTIS 3MIIaHOT pealbHOCTI Mae TIOTEHINAT B HaBYaHHI
JBOTHOTO CKJIQ/Ty, BOHA 3a0e3Teuye IHTepaKTUBHE HABUAHHS, SIKE TIOKpaIrye 0e3meKy
MOJILOTIB, 3MEHIIyE BUTPATH HAa OOCIYrOBYBaHHA Ta €HEPrOCIOKMBAaHHS Ta
HIIBUILY€E €PEKTUBHICTh HABUAJIBHUX MIPOTPaM.

JIB1 HacKp3HI BigeokaMepHu, BOy0BaHI B TapHITYpY, Y MOETHAHHI 3 TTOBHICTIO
(YHKIIIOHAILHOIO  KOTII€I0 KaOIHM CTBOPIOIOTH BCEOXOIUTIOIOYE  CEPEOBHIIIE,
J03BOJISIIOYH JILOTYMKAM IPUPOTHO KEPYBATH JITATILHUM araparoM, 10 BasKIUBO JJIs
MOKpAIIECHHS M’ 30B01 [1aM’ ITI Ta OTPUMAHHS PYXOBHUX 1 KOOPIMHALUIMHUX HABUYOK Y
PEXUMI pealTbHOTO Yacy. PiBeHh TOUYHOCTI, MO€THAHHS (POHTATHHUX KaMep 1 eKpaHiB
3 po3AUIbHOO 31aTHICTIO 4K, siKi CTBOPIOIOTH 1oJie 30py 180° mo ropuzonTani ta 120°
M0 BEPTUKAIL, JO3BOJIAIOTH MUIOTAM 3YMTYBATH HQPOpPMAILIF0 HA MAHESX NPUIaAiB 1
MYJIbTU-(PYHKIIOHATBHUX TUCTIIESX.

BpaxoByroun pi3HI TAMH TIATOTOBKH ISl OXOTUICHHS BCHOTO CIEKTPY 3a1ad
Ui SIKUX BUKOPHUCTOBYETHCS CHUMYJSTOpP, B TapHITYpi 3MIIAHOT pearbHOCTI
BCTaHOBJIIOIOTHCS Pi3H1 TUITH JIIH3, OJHI JJI1 BUCOKOI TOYHOCTI3 BY3bKHUM I10JIEM 30PY
3 60 TKCemsIMHA Ha CEKyHTy Ta OOMEKEeHUM NepudepitHuM 30poM, IHIII IS TOBHOTO
OXOIUICHHS TOJIsI 30PY 3 MEHILOI0 TOYHICTIO.

Pyku minota 3aivinaioThCsi BUAMMUMU Ta 11€AIbHO BITOOPaXKyIOTHCS, HABITh

nepe BIpTyalbHOK KaOIHOK, 3aBISIKM IH(PpauepBOHOMY BIICTEKEHHIO 0e€3
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JOJaTKOBUX naT4yukiB. KommeHcarlis BIICTEKEHHS TOJIOKEHHS TOJIOBU MIHIMI3YE
Apeid MDK BIpTyalbHUMH 300paXEHHSIMU Ta 300paXEHHSIMU KaMepH Ta MOKpallye
3arajibHy IMITAlll0 BI3yali3arlii.

3acToCyBaHHS BIIMOBIIHUX IMEPCUBHHUX TEXHOJIOTIHA IOBEIN CBOI IIEpEeBaru Ta
B MOJAJbIIOMY MOBUHHI BIPOBAIKYBATUCSA il YaC CTBOPEHHS HOBUX aBiallIiHUX
tpeHaxepiB [loBrrpstnux Cunt 306poitHux Cun YKpaiHM Ta MOJAEpHI3allil ICHYIOUHX.
P03BUTOK Ta BUKOpHUCTAHHS CUCTEM Bi3yami3allii aBlalliiHUX TPEHAKEPIB T03BOJUTH
MNOKpPAIMTH SIKICHI MOKa3HUKH NPOLIECY HAaBYAHHS JIbOTHOTO CKJIAQy JepKaBHOT
aBiallii YKpaiHM Ha TPEHAKEPHUX KOMILJIEKCAX PIZBHOTO THITY.

YK [004:656.13] (075.8)

Kaumenko B.B, k.T.H.,, C.H.C., JOLEHT Kadeapu pEMOHTY Ta eKCIUTyaTartii
aBTOMOOUTLHOT Ta CIeliaTbHOI TexHIKW, BiiicbkoBa akamemis (M. Opeca),
JMaBiaeroB A. P., MaricTp, Ha4YalbHUK Kypcy (aKyiabTeTy MIATOTOBKHU CIIELIATICTIB
TUJIOBOTO 3abe3nedyeHHs, BiiickkoBa akamemis (M. Oneca), maiiop, bypneiina 1. L.,
MaricTpanTka, ¢GaKyabTeTy MIATOTOBKM CIEINANICTIB  PaKeTHO-ap TUIIEPIMCHKOTO
030poenHs, BiiicbkkoBa akanemist (M. Oneca), IeHTeHaHT

OBI'PYHTYBAHHSI TEXHOJIOTTYHUX IIIAXOAIB 10
ABTOMATMUM3ANII MPOLHECY KEPYBAHHS HASEMHUMHN
TPAHCIIOPTHUMHU 3ACOBAMHA

BiiicbkOBO-TEeXHIYHA TIOJITHKA JIep)KaBH BHU3HA4Ya€ POOOTH3AIII0 OJHUM 3
NPIOPUTETHUX HANPSIMKIB MIIBUIICHHS SKOCTI OCHAIEHHA BUAIB 30poiHux Cun
VKpaiHu Cy4yacHOI BHUCOKOTEXHOJIOTTUHOIO 30poeto. Illmsixom poOoTtuzartii
nependavaeTbCcsl JOCSATTH TMOJIMIICHHS MOKA3HUKIB €(EeKTUBHOCTI ICHYIOYOTO Ta
MEPCIIEKTUBHOTO TapKy O030pO€HHSA 1 BIMCHKOBOI TexHIKM CyXOIyTHHX BIWCBHK,
pO3MHMPUTH (YHKITIOHAIbHI MOYJIMBOCTI HOTO OKpEMHX 3pa3KiB, MaKCHMaIbHO
CKOPOTHUTH TiepeOyBaHHSI 0COOOBOTO CKJIaAy B 30HI TOCSHKHOCTI BOTHEBHX 3ac001B
npotuBHUKa. [llMpoxomacmraOHE 3aCTOCYBaHHS POOOTH30BAHMX KOMIUIEKCIB 1
0010BHX POOOTIB, BIPOBAKEHHS TEXHOJIOTIH POOOTOTEXHIKH, IHTEICKTyaIbHUX
MPOIIECIB YIIPABIIHHSA J03BOJISIE 3MIHUTH TEXHIYHUN BWIJISJ MOACPHI30BAHMX 1
MEPCIIEKTUBHUX 3pa3KiB 030poeHHs 1 BiicbkoBOi TexHiku (OBT), 3aBasiku 1npomy,
YAOCKOHAJIMTU (POPMU Ta COCOOU BeJeHHsI OOMOBUX JIiH 1 cHIEIiajIbHUX OTMepallii, a
B KOHTEKCTI 3arajbHOi METH, JOCATTH CTPATEriyHOi TepeBarm y 30poiHOMY
KOH(DITIKTI

CyuacHull mapK HOBITHIX 3pa3KiB 030POEHHS apMiid MPOBITHUX KPaiH CBITY BCE
YacTillle TOMOBHIOETHCS HOBITHIMH 3pa3KaMU aBTOMOOUIBHOI TEXHIKH  sIKa
XapaKTepu3yeTbCsa 4-5 pIBHEM aBTOMATH3allll 3TIHO A0 CTAaHAAPTY. CHUIBHOTH
aBToMOOUIbHUX 1HXKeHepIB (Society of Automotive Engineers SAE) SAE J3016 2018
ta npono3uuii HamionanpHOTO ynpaBmiHHS Oe3neku aopoxkHboro pyxy CIIA
(NHTSA).

Jlani piBHI aBTOMaTH3allli aBTOMOOUIPHOI TEXHIKH IependadaroTh 3aMiHy
OUIbIIOCTI, a 6-i pIBEHb MOBHICTIO, (YHKIIH BOJIS 3 KEPYBAHHS TPAHCHOPTHUM

3ac000M Ta 1X MepeAady CYKYIMHOCTI PO3pI3HEHHUX I1H(DOpMaUIMHUX MIICUCTEM
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KepyBaHHs aBTOMOOUIeM. MakTMYHO Ha TMPaKTUIl 1€ O3Hayae poOOTU3AILO
Cy4acHOT'O TapKy aBTOMOOUIB y TOMY YHCII 1 3pa3KiB BIICHKOBOi aBTOMOOUIHHOT
TEXHIKH B CEHC1 O€3MUIOTHOTO a00 aBTOHOMHOTO PEXUMY PYXY.

Ha nymky ¢axiBiip 3 po3pobku Oe3mitoTHux aBToMoOuTB (BA), Oynb-ska
oopToBa HPOPMAIIITHO-KEPYIOYa CUCTEMA TAKOT0 aBTOMOOUI TOBUHHA BKIIIOYATH
0 HaliMEHIIe TPU TPYNH NATUYHMKIB, IO MPAIOIOTh B PIBHHUX CIEKTpax: KaMepy
(crepeokamepy), jdinap 1 pamap. bulblnicTe CTBOpEHMX MPOTOTHUIIB MAlOTh CamMme
Takuii HAOIp JAaTYWKIB, 1 iX BUMIPOOYBAHHS MITBEPKYIOTh TYMKY €KCIIEPTIB: JIUIIEC
KOMOIHaIlisl TPhOX THUIIB AATYMKIB JJa€ YMOBHO JOCTAaTHBHO -JOCTOBIPHE YABJICHHS PO
HABKOJIMIIHIA MPOCTIp AJII aBTOHOMHOTO pPyXy. BHKopucTaHHS Kamep 103BOJIsIE
BUpILIyBaTH 3aadl knacugikaui o0'exTiB Ta yrpumaHHia BA Ha 3aifHATIH cMmy3i
pPYyXy, pajiap Mae€ nepeBaru sik 3a JalbHICTIO BUSIBJICHHSI 00'€KTIB, TaK 13 TOYKH 30Py
poOOTH B NOTAHMX MOTOJHMX YMOBaxX, JiIapu KOMOIHYIOTb. BHUCOKY TOYHICTb
BU3HAYEHHS BIICTaHI 10 O0'€KTIB 3 BUCOKOIO PO3JUILHOIO 3/IaTHICTIO. AJie 3ajada
00’enHaHHA pBHOPIAHOT 3a mpupogor GopMyBaHHS IHPOpMali B €IUHY
H(popMaIlliiHy CHCTEMY, SIK Ha arlapaTHOMY PiBHI TaK i, 0COOIMBO, HA TPOTPAMHOMY
PIBHI 3QJIMILIAETHCS HE BUPILLIEHOIO Y TOBHOMY 00CS31.

TakuM YMHOM, IHTErpaumisi AaT4MKIB B IHMOpPMALITHOMY CEHCl B €QUHY
iHpOpMaIIHHO-KepYIOUy CUCTEMY TPAHCIIOPTHOTO 3ac00Y 3 MO0 00POOKOIO
c(hopMOBaHOTO BXITHOTO 1H()OPMAIIIMHOTO MOTOKY JacTh 3MOTY BUKOPHUCTOBYBATH
nepeBaru KO>KHOTO 3 HHMX y BHUPIIIEHHI PIBHOMAHITHUX 3a/1ad aBTOHOMHOTO PYyXY
TPAHCIIOPTHUX 3aCO0IB, Y TOMY YHUCJI 1 TUX 110 BUKOPUCTOBYIOTHCS JJIs1 BUKOHAHHS
3aBJaHb 3 JIOTICTUYHOTO 3a0e3IeueHHS.

Bupiennst 3amadi 00'€elHaHHS JAaTYMKIB B €UHY IH(POPMAIIIHO -KEPYIOUy
CUCTEMY B HAyKOBOMY CBITI BHUPIUIYETbCS PBHUMHU PO3POOHUKAMHU ILIIXOM
aBTOMaTH3allii MNpOILECiB OTPUMAHHA MepBUHHOI iHpopmaui, ii 0OpoOku Ta
BUPOOJIEHHST yIpaBIiHCHKOro pimeHHs. [Ipy 11oMy B pasi MUIOTOBAHOTO PEKUMY
po0OTH aBTOMOOLTS YIIPaBIIHCHKE PIIICHHS] HAa OCHOBI iH(OpMartii, 1110 00poOIIeThCS
B H(pOpMaILIHO-KEPYIOUIM CUCTEM1 aBTOMOOUIS, 3alMILAETHCA 3a BOJIEM. Y
0€3MUIOTHOMY a00 aBTOHOMHOMY pPEXHMI YIPABIIHCHKE PIMIEHHS NPUIMAEThCS
iH(pOpMaIIHHO-KEPYIOY0I0 CUCTEMOIO aBTOMOO LS.

3asie)XHO Bi PIBHS aBTOMAaTH3allll CYKYMHOCTI (PYHKIIIM KepyBaHHS Ha3eMHUM
TPAHCTIOPTHUM 3aCO00M YCKIIQTHSEThCA caMm Impoliec (opMyBaHHS Ta 0OpOOKH
NEPBUHHOI H@OpMali NpO HABKOJMIIHE CEPENOBHILIE 1, 0€3MOCEepenHbO, MPO
aBTOMOOUTh K TEXHIYHHMMA 3acid, moO po3poOWTH BapiaHTH WOT0 TOBEIIHKHA B
0e3MUI0THOMY (AaBTOHOMHOMY) PEXKUM POOOTH (PYXY)

OCHOBOIO ICHYIOUHUX MIAXOAIB JO pPO3pPOOKH OOPTOBUX IH(POPMALIIIHO-
KEPYIOUUX CUCTEM Cy4acHHX aBTOMOOUIIB € TexHoJorii, moioH1 1o Advanced Driver
Assistance Systems (ADAS)..

Taki cucteMu 3acHOBaHI Ha TEXHOJOTBIX, IO PpPEAIBYIOTh PAl
(YHKIIOHAIbHUX MOKJIMBOCTEH

1. 361p Ta 06pOoOKa JaHMX LIO IPYHTYETHCS HA:

— CCHCOPHIM TEXHIIl 3a TUIIAMHA ONTHYHUX Kamep, JigapiB, paaapis,
yIbTPA3BYKOBUX JATYUKIB TOIIO;

— TEXHOJIOTH KapTorpaHMX Ta HABIraLIHHUX CUCTEM 13 TEXHOJOTTUHHUMHU
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punenassmMu 'y Burisialr npuiiMadi GPS/TJIOHACC (GLObalNAvigation Satellite
System), anroputmMu SLAM, kaptorpadiuni nociryru HD 3D To1o

— TEXHOJIOTTi MOIYJBLHOTO TMIAKIIOYEHHS 3 TEXHOJOTTIHUMH PIMICHHSIMH Y
BUTJISIL: TenemMaTnadi Tepminamm, V2V-, V2I-, V2X-moaymi, SIM-kapTu To1o;

2. AHanB AaHuX 1 OPUUHSATTS pillIeHb 10 0a3yeThCs Ha:

— TEXHOJIOT1l IPOTPaMHO1 ATOPUTMIBaLlii 3 TEXHOJOTTUHUMHU PINICHHSAMHU TUILY:
aNITOPUTMH 30Dy, OTepalliiiHi CUCTEMH TPAHCTIOPTHUX 3aCO0IB TOIIO.

— TMPOIECOPHUX TEXHOJOTIAX 3 TEXHOJIOTMHUMHU PIIICHHIMHA Y BHUTJISIL
kouTposiepu ECU/MCU Tor1to;

3.. BUKOHaHHS Ta KOHTPOJIb IO I'PYHTYETHCS HA:

— TEXHOJIOTH BUKOHAHHS BY3JIB (IPUBOMAIB) 3 TEXHOJOTTUHUMH PIIICHHIMHU
BUJIy: IPUBO/IHI CUCTEMH, AITOPUTMHU BUKOHAHHS TOTIIO.

Omxe, Taki cuctemu, ik ADAS (Advanced Driver Assistance Systems), 110
pea3yl0Th  BUCBITJIEHI TEXHOJOI  MOXHA BHU3HAYUTU SK  KOMOIHALIO
IHTENIeKTyaJlbHUX CHCTEM, BOYJAOBaHMX B aBTOMOOUIb, SIKI CHOpPSIMOBaHI Ha
3a0e3neueHHs Oe3MeKH JIOPOXKHBOTO PYyXy, aBTOMATH3aIlll0 Ta MiABUIICHHS
KOMQOPTY BOJIHHS, a TaKO>K 30UIbIIEHHS MPOMYCKHOI 3/1aTHOCTI aBTOMOOUIbHUX.
JOPOKHIX MEPEXK.

Takum uywmHOM peaniBamis TexHojorii Tumy ADAS 1npu  cuHTe3l
iH(popMaITiHO-KEepOBAaHUX CUCTEM TPAHCIIOPTHUX 3aC001B BIICHKOBOTO MPU3HAYCHHS
JI03BOJIUTH MIIBUIIUTH 1X pIBEHh POOOTH3ALTII.

BripoBajkeHHs B CUCTEMY TPAHCIIOPTHOT JIOTICTUKY TPAHCTIOPTHUX 3ac001B, 3
MOJKJIMBICTIO aBTOHOMHOTO PYXY, /JO3BOJHTH IMABUIMIUTH ©()EKTUBHICTH i
(YHKIIIOHYBaHHA B LUIOMY IUIIXOM PO3MIMPEHHS MOKIMBOCTEH 3 MaHEBpY Ta
AUCTAHIIMHOTO YIPAaBIHHS TPAHCIIOPTHUM MPOIIECOM.

VIIK 65.011.8

Ko6uen O.C., 3100yBay ocpitn 103 kad., imxenep, Ceae3nboBa I.C., cTapmmii
Bukiagad 104 xad., MaiiopoBa K.B., k.T.H., 3aB.xad.104, Hamionansuuii
aepokocMMHMI yHIBepcuteT M. M. €. JKyKoBChKOTro «XapKIBChKUI aBialliiHUN
HCTUTYT»

BFOHOBE BUKOPUCTAHHS OPBITAJIbHUX TA MIZDKOPBITAJIBHUX
BILIA

[Ipononyto 10 yBaru, pakeTHo-0e3nioTHoro komiuiekcy “YKPOII” Ta ciocid
3alyCKy OpOITaIbHUX Ta MDKOPOITAIbHUX OE3MUIOTHUKIB, SAKUH 3AIMCHIOETHCS 32
paxyHoOk Oararopa3oBoi pakeru Falcon Heavy, sika BuBoauth n8a BIUIA Ha opOiry
TUIAHETH.

3amyck BITJIA BinOyBaeThcs 3a paxyHOK Oararopa3oBoi pakeru Falcon Heavy,
sxa BUBoAUTH ABa BIUIA Ha opOiry mianetu. VY cepelnHi roJO0BHOTO OJIOKY pakeTu
BCTAHOBJICHa OAIKOBO-(hepMEHHA KOHCTPYKINS /IS MiABIIIYBaHHS CTUKOBOTO By3Jia
Ha skoMmy OymyTh 3akpimieHHi naBa BIIJIA. Ilicis 4doro BiACIK CTyINeEHI pakeTH
BiIKpuBaeThes, 1 BIUIA 3 ckinagHuMu 3MIHHUMU CTPUIONOAIOHUMU KpUJIaMH, BUITITAE

Ta PO3TOpTaEe CBOI Kpuja B IKMX OyAyTh BOYIOBaHI COHAYHI IAHEN, Palo aHTEHU Ta
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aKyMyJSITOPH JUJISL JOJATKOBOI PE3€pBHOI €HEprii *KUBJCHHA s (OTO Ta BiIEO
ob6nagHanus. [licns woro pakeronociii Falcon Heavy Ha TpethoMy BUTKY IUIaHETH
JIETUTh Ha 3JITHO-TIOCA/IKOBUN MalJaHuMK. 3aBASIKU CYIIyTHUKOBOMY MEPEKEBOMY
ynpasiiaaio, BITJIA 3Moxe mBuaK0 Ta eDEKTHBHO B peaTbHOMY Yaci mepenaaBaTH
iHpopMmanro B LIYIL, Bineo Ta ¢oTo Marepianu, TakoK OTPUMYBATHU 3aBAAHHS Ta
MapuipyT JJsl CaMOCTIHHOT pOOOTH.

Op6iranbHi ynapHo-6oiioBi BIUIA cnpoekToBaHi i BUKOPHUCTOBYIOTHCS JJIS
HAHECEHHS yJapiB, IO BOPOKUM CYIyTHUKAM MPOTUBHUKA JJIS1 3HUILECHHS 3B'SI3KY Ta

nepenadl  JlaHUX Ha 3eMIII0, TaKoXK yaapHo-6o#oBi  BIUIA  moxuBo
BUKOPUCTOBYBATU I 3HUUIICHHS a00 3MIHM KypCy IOJIbOTY CEPEIHIX Ta MaJMX
acTepoiIiB.

B HocoBii wyactuni BIUUIA po3MilieHO HIpanmHeTbHO-TPOTUIOBUN 200
HIparHEIbHO-TOPIEKCHUHN 3apsiiv 3 JIE€TOHATOPOM KOHTAKTHOT Aii JIJIs1 BIyYHOTO Ta
MOBHOT'O 3HUILEHHS KOCMIMMHOro 00’ekrta. J{7s1 pe3epBHOI J1eTOHALlll BCTAHOBJIEHO
paiio eNeKTPOAETOHATOD, SIKUH Oy/ie MiIpuBaTH 00HOBY YaCTUHY IO Pajio CUTHAIY 3
3emii a00 CymyTHUKA KWW 3HAXOAUTHCS Ha HanOvkuii guctanii 10 BITIA.

Taktuune HaHeceHHs yaapiB nBoma BIUIA 3 mpanHenbHO-TOPTIEKCHUMU
3apsiiaMM 0 TPYMi, YHUCENBHICTIO TPhOX ad0 YOTUPHOX CYIYTHHUKIB Ha OpOIiTi,
3AIMCHIOETHCS 3 TBOX CTOPIH, OCpydr CYIMyTHUKM B KIIIII Ta HAHECCHHS yAapiB ITO
KpalHIM CYITyTHHUKaM, LIUI0T 0araTouynuceNbHO1 TPYNH MPOTUBHUKA.

3aBAsSKM LbOMY TAaKTMYHOMY CIOCOOY HAHECEHHS yaapiB, 3 SIBISIETbCS
eKOHOMIYHA TIepeBara Ta MO>KJIHMBICTh MAacOBOTO 3HHUIIEHHS CYIyTHUKIB, OararbMa
ylIaMKaMU IIparHeapHoT0 3apsay, bIIJIA Ta kpaliHIX CymyTHUKIB, siKi OyH ypakeHi.
YTBOpeHa XBWJIS YJIaMKIB, 3HHUIIYE Ta BUBOJIMUTH 3 Jaay TPYIy CYIMyTHHUKIB, SIKI
3HaXOJWJIUCh Yy TaHOMY KBaJpaTi opoiTu

Mox1Bi KOMITOHYBaHHSI 3 PO3MillleHHSIM Y HOoc0Biil uacTtuHi BIUIA: GoiioBux
AJIEpHUX 3apsiB, JJA3EPHOI rapMarH, eJeKTPOMArHITHOT rapMaru, I’ SiTH HPY>KHUHO -
MTHEBMATUYHUX TapIyHIB, MIPAITHEIBHO-TPOTUIOBHN a00 MIparmHeIbHO-TOPIIEKCHHMA
3apsad, paaioo0IaIHaH s, PaJIoNepexoIuUTIoBadl, JIOBWIbHI IPIOHO OCEPEIKOBI CITl,
TEJIECKOTIH, (POTO Ta BiI€O 00T JHAHHS TOILO.

Psn KOMIOHOBOK, TIpeACTaBiICHHMX OONOBHUX OpPOITATLHUX OE3MUTOTHUKIB
6e3miy. KomnonyBaHHs 3aexath Bl 00HOBOT0 3aBJaHHs Ta po3MIpY I, SIKY TpeOa
MOBHICTIO 800 YaCTKOBO 3HUIIUTH.

KocMiuHa mepcnekThBa pPO3BUTKY KOMIIOHOBOK, OE3MUIOTHHX OpOITalbHUX
npudupanpHukiB (BOII), monsrae y po3mimeHHi X-00pa3HUX TEICCKOMYHNUX MIOT 3
JIOBUJILHUMHM APIOHO OCEPENKOBUMU CITSIMH, JIJIS JIOBJI IPIOHOTO KOCMIYHOT'O CMITTS
abo cynyTHUKiB. TakoX MOXKIMBE KOMIIOHYBaHHS 1 PO3MIIIEHHS TPYKUHO-
MHEBMATUYHHUX TaplyHIB 3 KalpOHOBHMHU KaHaTaMU Ta JIeOIIKaMM JJIsl 3aXOTUICHHS
CYIYTHHKIB.

[Ticns noBmi kocmiyHOTO, OpOITanbHOro cmirtst BIUIA HampaBnsieTbcs 1o
CHeLiaIbHINA TpaeKTOpIi Ha cXig 3 opOiTH, 11t 3ropaHHsa BIUIA 3 kocMIMHUM CMITTSIM
y MUIbHUX Imapax arMocdepmu.

Pociiicbkka ®enepartisi IIaHye PO3MICTHUTH JOMATKOBI, PO3BITyBalbHI Ta
yAapHO-00MOBI CYMYTHUKHU 3 SIEPHUMHU 3apsjaMH, Kl OyqyTb HaHOCUTHU YJapH 3
opbitn no OaratboM kpaiHamMm HATO. LI cymyTHMKH, AOJATKOBO OynyTh BECTU
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CIIOCTEPEKEHHS 3a OararbMa BIiCbKOBUMU 0a3aMU, HABOJAUTU PAKETH 1 0 €3MUTOTHUKU
Ta KOPUTYBaTyl BOTOHb apTHIIEPIi.

3aBIAKM HABEJCHUM KOHCTPYKTHMBHUM KoMmmoHyBaHHSM bBIUIA, Moxnuse
MOBHE OYHIICHHS OPOITH, BiJl POCIMCHKOTO KOCMIYHOTO CMITTS JJIsl TIOKPAIIECHHS
€KOJIOTTYHOI CUTYaLlll y KOCMOCI.

Takoxx MoOXJMBE KOMIOHYBaHHS MbkopOitabHux BIIJIA Ha atomHHX
IMITyIIbCHUX JIBUTYHaX, Ha SKUX Oyle BCTAaHOBJEHO, aTOMHUHN TBepaodazHuii
IMITYJTbCHUH JIBUTYH 3 SIZICPHUM PEaKTOPOM Ha OOPTY, KUl Oy/ie JaBaTy BETMUIE3HY
€HEPriio JJi JTOCSTHEHHsS HMIBUAKOCTI 2-3 THCSY METPIB 32 CEKYH.Y, K MOBIIOMIISIE
xommanis HACA. Mikop6itaneni BIUIA OyayTe mociimxyBaTH Ta CKaHyBaTH,
op6itm 3emim, Mapcy, Benepu i1 Garathbox iHmmX miaHeT, COHSIYHOI CHUCTEMHU.
3aB/sKM CBOiM Maiii BapTOCTI Ta MPOCTOTI 3aIyCKy, IIel MPOEKT Oy/ie KOMEPLIIHO
JCIIeBUM Ta IIBUIKO peali3oBaHUM. FEHeprernyHa ycTaHOBKAa € OJIHIEIO 3
HalBAXXJIMBIIMX CUCTEM KOCMIMHMX amapariB. EHeprii, 1o BHpOOISETHCS
CHEPTeTUYHOI0 YCTAHOBKOIO, /i€ Ha KUBJIEHHS CHUCTEMH YIIPaBIIHHA PyXOM
KOCMIYHOTO amapary, aBTOMAaTHKOIO MapIOBOi PYXOBOi YCTAaHOBKH, JIBUTYHIB
opieHTalil 1 cTabut3alii KOCMIYHOTO anapary, CUCTEM Pajio3Bs3Ky 1 TEIEeMETPUYHO1
CHUCTEMHU, IPUIAAOBUX BIICIKIB, CUCTEM KUTTEAISIIBHOCTI TOLLIO.

TexHoMOTI OTpUMaHHS €JICKTPOCHEPTii B KOCMIUHHMX araparax pO3BHUBAIUCS
MOCTIAOBHO B 3BUYAHOI aKyMymsaTopHOi Oarapei, COHsAYHUX Oarapei,
pPaAloBOTONMHUX TEHEpPaTopiB /0 E€IEKTPOXIMIYHUX TEeHepaTopiB 3 BOJHEBO-
KHCHEBUMU NAJIMBHUMHU €IEMEHTAMHU.

Bimowmi mpototunu BITJIA mporo mpoekry:

- boiur X-37 0e3mUIOTHUH €KCOEpUMEHTAILHUM  OpOITAILHUM  JITAK,
NPU3HAYEHUN I TECTYBaHHS MaWOyTHIX TEXHOJIOT1 KOCMIMHUX MOJIbOTIB MiJ 4Yac
nepeOyBaHHS Ha OpOITi Ta BXOJKEHHS B aTMOcdepy.

- Dream Chaser 0araropa3oBuii MHUIOTOBAaHWIA TPAHCTIOPTHUN KOCMIYHHIA
Kopalenb, 0 PO3pOOIIOETHCA aMEepUKaHChKOI Kommadiero SpaceDev. Kopabenb
MPU3HAYECHUN JJIs1 JOCTABKM HA HU3bKY HABKOJIO3E€MHY OPOITY BAaHTAXIB 1 €KIMaXIB
YUCENBHICTIO 10 7 oCIO.

- lllensnyn Bimomuii sk (LLlenbmoHT) KOCMIMHMI HiTak «/[pakoH», mpoTOTHM
KHTAaWChKOTO 0araropa3oBOro KOCMIYHOIO amapara, o po3poOJIETbCS B paMKax
poeKTy «921-3». be3nuioTHUN eKCTIEepUMEHTAILHUN OpOITaATbHUMN JITaK, SIKUM MOXE
JOCTaBJISITH P13HI BaHTaX1 BIACHKOBOT'O MPU3HAYECHHS.

[lepeBaru npeacTaBiIeHOr0 MPOEKTY, HOPIBHSIHO 3 HABEACHUMU MPOTOTHUIIAMH,
B Tomy, 1m0 BIUIA pakerHo-0e3nuioTHOTO KOMIuiekcy “YKPOII” ne Oymyth
MOBEPTATUCS Ha 3eMJI0, a OynyThb HPOJOBXKYBaTH poOoTy Ha opOiri. [omoBHOIO
YHUCENIbHOIO Ta €KOHOMIYHOIO TepeBaror € Tod Qakt, mo crocid 3amycky BIIIA
3IHCHIOETHCS Oararopa3oBuM pakera-Hociem Falcon Heavy Binpasy nsox BILIA nHa
op6iry 3emni. HaBeneHni nepeBaru Ta 0COOIMBOCTI IPOEKTY, MOKA3YIOTh MPOAYKTUBHY
Ta EKOHOMIYHY TEPCIEKTUBY PpO3BUTKY Vy BIMNCHKOBHX, €KOJOTIYHUX Ta
JAOCIITHUIBKUX LUIAX 3aCTOCYBAHHS.
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YK 355.424

KoBanenko C.II., kannuaar BiiChKOBUX HayK, JIOLIEHT, TOIEHT Kadeapu 60MOBOTO
3actocyBanHs 030poenHs [IIIO CB, XapKIBChKOTO HAIIOHAILHOTO YHIBEPCHTETY
[ToBirpsinux Cuit imeHi [Bana Koxeny0Oa

INTABHA METOAUKA PO3PAXYHKY EQ@EKTUBHOI'O ITPUKPUT TS
BU3HAYEHOI'O PAUOHY IIAPO3IIJIAMM IIIIO CB

Ha cporoguimHiii AeHb akTyadbHUM IUTaHHSAM OOOpPOHU € MPUKPUTTS 3
noBITps He Tulbku yciX Cunm O0opoHu YKpainu, ki 0e3mocepeqHbO BiIOMBAIOTh
aTakd MPOTUBHUKA HAa MEPEIHbOMY Kpai, aie ¥ ychOoro THIy B IJIMOWHI JEpKaBH,
BKJIIOYAIOYM BEMMKI W Mam Micta. | 1ie muraHHsS B MepIIy Hepry CTOCYeTbes
OOI'PYHTYBAaHHA CIIPOMOKHOCTI yCIX MIAPO3AUTIB NPOTUHOBITPsiHOI 000ponu (I1I10) B
TOMY YHUCHi, SK JYyX€ MaluX BOTHEBHUX Tpym, TaK 1 Hmposz[nms IO, sxki
0e3nocepeIHb0 MPUKPHUBAIOTH MEXaH30BaHl (TaHKOBI) MAPO3AUIM B paioHax
0010BOTO 3ITKHEHHSI Ha HYJIl, YUHUTHU OMIP 3 MOBITPS, Y BiifHI pocii mpoTH YKpaiHu.

JUis BUpIIEHHA LbOTO MHUTAaHHS NPOMOHYETHCS METOJMKA, fIKa JO3BOJIE
OIIIHUTH €(EeKTUBHICTh, 3acTOCyBaHHA Oyab-sikoro minposaivry IIIO, Bim myxe
MaJjIoTo J10 OUIBIIIOTrOo, B MEPIIy Yepry KOMaHaupam 1 mrabaM BOIOIOYHX MIIPO3UTIB,
Kl 3aCTOCOBYIOTh 3€HITHI pakeTHi koMiuiekcu (3PK) Ta mepeHOCH1 3€HITHI pakeTH1
kommiekcu (II3PK) pBHux TumiB, sKI HagalOTh HaM MapTHEpU YKpaiHW, AJis
MPOTHIIl HaMaay 3 TOBITPS 31 CTOPOHM MPOTUBHUKA.

3anporoHOBaHa METOAWMKA B TIEPIIy UYEpry Jgomlomarae yciM mTabam
nigpo3autiBs IO Ta xoManaupam pIBHUX PIBHIB LUX MIIPO3AUIIB MpUAMATH
NpaBWIbHI PILIEHHS MO 3acTocyBaHHIO TuX, M iHIMX 3PK yum II3PK no pBHuMm
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3aco0aM MOBITPSIHOTO HAMaAy 3 MOBITPSTHOTO MPOCTOPY HA HAILy JepKaBy B TUIY, YU
MPUKPUBAIOYM MEXaHI30BaHI (TaHKOBI) MIIPO3JUIM Ha MEPEIHHOMY Kpai 0OOpOHH.
Bona momomoxe komanaupam i mrabam minpo3aumnB [IIIO Bu3HauWTH HE TUIBKH
HMOBIPHICTB, 3 SIKOIO Oy7e 3HMINEHA BU3HAYCHA TOBITPSIHA IUTh, B 3aJICKHOCTI Bix i1
eeKTUBHOT BITOMBAaIOUOi MOBEPXH], aje i mapaMeTpu rapaHTOBaHOI 30HU IIyCKY, B
K Oyzae 3A1IMCHEHU MyCK pakeTH, 00 BOHA rapaHTOBAHO 3HUIWIA IUTh Y 30HI
ypaKeHHS.

B cBoto "yepry Meroauka momnomarae Komasaupam 1 mradam migposaus I1T10
OI[IHIOBaTH €(EKTUBHICTh 3aCTOCYBaHHS MiIpo3allB, siki 030poeni 3PK uu II3PK
PI3HUX THUIIB, JaIbHOCTI Ta BUCOTH 3aCTOCYBaHHS, a TAaKOX LIBUAKOCTI Ta BUCOTH
TUX TOBITPSIHUX IIUIeH, sIKI 3aCTOCOBYE OKYIalliiiHI MOBITpsiHI Biiicbka pocii. Lle
JOTIOMOKe KoMaHaupaM 1 mrabam migpo3autis [1110, Ha ocHOBI pe3ynbTaTiB JaHOT
METOJIMKH, MPHUUMATH 3aBXKIW TMPaBHIbHI PIIIEHHS 3 TapaHTOBAHWM YPaKCHHSIM
BU3HAYEHUX IIUIEH B iX 30Hax ypaxkeHHs, BianoBinHo a0 3PK uu II3PK, sxumwu
030poeni nani miapo3au [I10. Pe3ynpTaroM mpaBWIILHO MPUMHATOTO PIICHHS
KOMaHaupoM uH mradoMm migpo3aity IO Oyae epexkTrBHE MPUKPUTTSI BU3HAYEHOTO
paiioHy, sIK JJi1 CaMUX HEBEIUKHUX MiAPO3/IUIB MOOUILHUX BOTHEBUX TPy, TaK 1 AJisi
ycix Ouvmbmmx migpo3aunB IO, sAxi npukpuBaroTh MeXaHI30BaHI (TaHKOBI)
MIPO3/IUTH Bi yAapiB 3 MOBITPs, B palioHaX 00MOBOTO 3ITKHEHHS Ha HYJII.

B miit metoaumi poskpuBaetbest podouunit wac 3PK uu [13PK, 3a skuii BiH
MOYK€ 3aXOIMUTH Ta 3pOOUTH MyCK PAKETH, BUIMOBITHO JO CBOEI BU3HAYCHOI 30HU
YPaXKEHHS 3TIIHO TaKTUKO-TEXHIYHUX XapakTEepHUCTHK, $IKI 3aKIaJeHl B JaHUUN
KOMIUTEKC Ha 3aBOJIl BUPOOHHMKA Ta MIBHUIAKOCTI 1 BUCOTH MOJILOTY MOBITPSHOIT ITUTI
CYNpPOTHBHHKA.

BinHOCHO BHM3HAa4Y€HOI 30HM YpPaKEHHS, Ha OCHOBI MIBUAKOCTI 1 BHCOTH
MOJILOTY MOBITPSHOT LIUTl, B METOUII PO3PAXOBYETHCS 30HA MMYCKY JIJIsl BIIIOBITHOTO
3PK uu II3PK, sxwii mpuzHadeHW 1181 MPOTHII 3ac00aM MOBITPSHOTO Hamagy
npoTUBHUKA. Jlami BpaxOBYETbCS MaHEBp MOBITPSHOI IUTl JJIA MOJOJAaHHS 3ac001B
[M1O, yepe3 skuii, 1aHa METOJIWKA, PO3PAXOBYE TapaHTOBAHY 30HY IYCKY, B SIKii
Oyzne 3a0e3neueHo MyCK pakeTd, 00 BOHA rapaHTOBAHO 3yCTpUIacs 3 MOBITPSHOIO
IUUTF0O B 30HI ypaKeHHs, 3 €(QEKTUBHICTIO, sfKa Oyne BiImoBigaTH eheKTUBHIN
BiIOMBaIOYi MOBEPXHI MOBITPSAHOI It 1 Oyde 3HuUIEHA. MeToauka J103BOJISIE
BU3HAYaTH rapaHTOBaHy 30HY IyCKY, SIK 0€3 3aCTOCYBAaHHS PaJIONEpPenIKo/I, TaK 1 B
YMOBax 3aCTOCYBaHHS PaJiONEepelKoi, 10 BIUIMBAIOTh Ha PoOOTy ycix 3aco0iB
[T10.

JIIs  TOYHOTO pO3paxyHKy TapamMerpiB 30HH YPaXEHHS Ta IyCKY
PO3pPaX0OBYETHCS MaTEMaTHYHE OUYIKYBaHHS JAILHOCTI BUSBIICHHS Ta 3aXOIUICHHS IUTI
1 CepeaHbOKBaJpaTUYHE BIIXWICHHS JalbHOCTI BHSBICHHS 1 3aXOIUICHHS LTI
rosoBkoro camonaseneHus (I'CH) pakern.

[[roMy TMTaHHIO 1 IPUCBSIYCHA METOJIMKA, sIKa JIOTIOMaraTuMe KOMaHIupam i
mrrabam miapo3autiB IO sKicHO BUKOHYBATH OCTABJICH] 3aBIaHHS.

VIK 355.45:351.88:005.21

KoBaabuyk M.O., HavanbHUK BiiaLly 3a0€3MEUEHHS HABYAILHOIO MPOLECY

HamionaneHoi akagemii JlepkaBHOT MPUKOPJIOHHOI CIIy:KOU YKpaiHU, MOJKOBHUK,
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MMamxyn I.B., NOMIYHUK HavyallbHUKA PEriOHAIBLHOTO YIPAaBIHHSA — HaYaIbHHUK
CEeKTOpYy 3amoOiraHHs Ta BUSBICHHA Kopymnui [liBI€HHOr0 perioHaIbHOTO
YIPAaBIHHSA, MATOJKOBHHUK

OCHOBHI HAITPSIMUY IMIABUIIIEHHS OPTAHIBAIIMHOI CTIMKOCTI
CUCTEMMU YIPABJIIHHS IPUKOPJOHHOT O 3AI'OHY B YMOBAX
BOEHHOT'O CTAHY

AxTtyanbHiCTh. JlOCBiN yNpaBiiHHA CHUJIaMH Ta 3ac00amMu MPUKOPIOHHOTO
3arony (mami — [IPUK3), npoBeneHi 1ocaimKeHHs] HAAI0Th MOXKIIMBICTH C(HOpPMYBaTH
NOTISIAM IIOA0 (PYHKIIOHYBaHHS #Woro cuctemu ynpamHHS (gam — CVY),
OpraHBaililo 1 Meroau poOoTu opraiB ympasmHHSI (Ham — OVY) 3 ypaXyBaHHSIM
CyJaCHHX BHMOT, TIEPCIICKTHB PO3BUTKY 3aco0iB ympaBiiHHA. Pesynbpraru
JOCHIIKEHHS TAKOXK MIATBEP/KYIOTh, WLI0 CHPaBXHI OLIHKY €(EeKTUBHOCTI
¢yukmionyBanaa CY [TPMK3 MokHa oTpuMaty TUTbKHM MPHU pealbHOMY BUKOHAHHI
3aB/IaHb 3 YPaxXyBaHHSM BIUIMBY PeaIbHOT MPOTHIIFOYOT CTOPOHHU.

Pa3owm 3 1ium, i BIAMITUTH, 1110 MUTAHHSA, TIOB’s13aH1 3 PyHKIioHyBaHHsIM CY
[IPUK3 B yMOBax BOEHHOI'O CTaHy ILIE PO3TJIIHYTI HE JOCTaTHbO, 1 1€ BKa3ye Ha
HEOOXITHICTh TOJANBIINX JOCIIKEHb IUTaHb (QyHKIIOHYBaHHS CVY CKIaIHUX
OpTraHBaIllfHUX CUCTEM, 3BEpTal0u 0COOJIMBY yBary Ha opraniaiiiny cTiikicte CY
i yac (PyHKIIOHYBaHHS B yMOBaX BOEHHOT'O CTaHy.

Mera — 3anponoHyBaTl HaOpsIMU MIIBUIIECHHS OpraHiaimiiHoi ctiikocti CY
[IPUK3 B yMOBax BOEHHOTO CTaHy, IO 3a0€3MEUUTH MPOIEC IUIECTPSIMOBAHOTO
BIUTMBY JIJIS1 TIIITPUMKH TOTOBHOCTI CHJI 13aC00IB 3aroHy /10 BUKOHAHHS 3aBJaHb 3a
NMPU3HAYEHHSAM, 1X MATOTOBKM Ta YCHIIHONO BUKOHAHHS 3aBIaHb y XOJIi
OTIepaTUBHO-CIIY:K00BOT NISIBHOCTI, onepartiii (00ioBUX Jiif).

Pesynbratn. 3MiHM y MeTOAaX BeIeHHS OOMOBHX 1 Ta BIPOBAIKEHHS HOBUX
3ac001B 30poiiH0i 60poThOM BucyBaroTh mocuieHi Bumoru a0 CVY IMPUK3. Cepen
OCHOBHHUX BUMOT — IMOCTIHA TOTOBHICTh, ONEPATUBHICTh, BUCOKA SIKICTh, CTIMKICTh 1
CKPUTHICTh yIPaBJIHHS.

[TocTiitHa ToTOBHICTH 03Havae, mo CY moBuHHA OyTH TOTOBA 0 il 3a OYy/Ib-
SKUX YMOB, BUTIEPEKAIOUH 32 OOErOTOBHICTIO MIAIOPSIKOBaHI CUJIM Ta 3aCO0M.

JIsi mABUINEHHS ONEPAaTUBHOCTI HEOOXITHO TMOCTIAHO IIyKaTh MUISXHU JJIs
CKOpPOYCHHS UKy yrpaBiiHHA. Lle Moxe OyTH JOCATHYTO NUITXOM TOKpAaIIeHHS
HMOBIPHOCTI 0€3mMOMUIIKOBOT poOoTu opradiB ymnpabmHHSA (mam — OVY) mig dgac
MakCUMaJlbHOTO HABAaHTAXEHHS, MIABUIICHHS pPIBHA aBTOMAaTH3allli IyHKTIB
ynpasiiHHsA (nam — I[1Y) Ta 3a0e3nedeHHs: CTIMKOCTI CUCTEMHU 3B’S3Ky B yMOBax
MOYJIMBHX BOPOKHUX BIUIMBIB. BITMOBITHO 10 3a3HAYEHOTO MPIOP UTETHUM € KypC Ha
aBTOMATHU3AIII0 YIPABIIHCHKUX MPOIECIB, TOYWHAIOUH BII PO3BIIKH, 300py JaHUX
00CTaHOBKH, iX 0OpOOKH, HUIEPO3NpEAUICHHS, TOCTAHOBKYU 3aB/aHb 1 3aBEPIIYIOYU
OITIHKOIO pe3yJIbTaTiB iX BUKOHAHHS.

[lomampimii  pO3BUTOK TMOBWHHI OTPHUMAaTH 1 aBTOMAaTH30BaHI CHCTEMU
ynpasiiaHsA (Ham — ACY), mo 3a0e3mnedyoTh BUPIMICHAS IMMPOKOTO KOJIA 3aB/IaHb.
YaockoHaneHHs 3aco0iB aBTOMaru3allii 31MCHIOETHLCS KOMILJIEKCHO, 3 OTIOPOIO0 Ha
enuHy HbopMaliiHy 0azy 1 obuucoBalibHY Mepexy. Lle mo3Bossie iM iCTOTHO
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CKOPOTHTH Yac MPUNAHATTS PIlICHHS.

CyyacHe po3yMmiHHA opranBaiiiHoi ctiikocti CY TpyHTyeThbcs Ha ii
HaIIMHOCTI, KUBYUOCTI, 30aTHOCTI [0 MIBUIKOTO BITHOBJIEHHS 1
nepemKkoo3axumieHocTl. Ilpobmema KWMBY4OCTI € 0COONMMBO aKTyaJlbHOKO 1
BUPIIIYETHCSI 32 PaxXyHOK MIABUIICHHS 3aXUIIEHOCTI Ta MoOulbHOCTI ITY 1 By3miB
313Ky (mami — B3), 3MeHIIEHHsS Yacy MpPOCTON PaTIoONHIA i 4ac
PalioeNeKTPOHHOTO TIYIIHHSA, a TaKOX MIIBUILIECHHS WMOBIPHOCTI 0€3MOMMIKOBOT
po6otn OV mig dYac BITHOBJICHHS IOPYIICHOTO YIPABIIHHSI 3 MIHIMAIbHUMHA
pPECYPCHUMU BUTpPATaAMH.

3a0e3nieueHHd  OE3MEPEpPBHOCTI  YNPABIIHHSA  JOCSATAETHCSA  MOCTIMHOIO
MOXJIMBICTIO BIUIMBATH Ha TMIANOPSIKOBaHI CHJIM Ta CBOEYACHO OTPUMYBATH
iH(popMmaIriro npo iX cTaH, MOJIOKEHHS Ta TOTOBHICTh BUKOHYBATH 3aBJIaHHS.

CKpUTHICTh YIPaBJIIHHSA TaKOX HaOyBae HOBUX BUMOT. Jlyis i1 3a0e3medeHHs
noTpioHa MoOUTLHICTH [TV 1 B3, HasgBHICTh 1OCTATHHOT KUTbKOCTI 3aXUILEHUX KaHAJIIB
3B’ 3Ky Ta BUCOKA KUMOBIPHICTh 6€3MOMUIIKOBOT poO0oTH OV B CKIIaHUX YMOBaX.

BaxnmBuM acmieKToM MABUINEHHS opraHBamiiHoi ctiikocTi CY € amamrartis
opranizaniiHoi cTpykrypu OY 10 yMOB BOEHHOTO cTaHy. CTpyKTypa MUPHOTO 4acy
Mae OyTHM MakCUMaJlbHO HaOJmkKeHa A0 OOMOBHX YMOB 1 BKIIFOYATH BC1 €IIEMEHTH,
HEOOXITHI JIJI1 BHUPINICHHS YNPABMHCHKUAX 3aBAaHb I dac OoioBuX mid. Tomy
aKTyaJbHUM ITOCTA€ MUTAHHS ONTUMIBAIli opraHi3amiiHoi cTpykTypu mrady [TP1K3
32 CTaHJAPTaMHU Ta TIPUHITMITIAMH mradis nyonyTHHx Biiickk HATO (S- CprKTypa)

JUtd miaBUILECHHS npoq)ecn/IHoro plBH}I OV BapTO ONTUMI3yBaTu KUIBKICTH 1
MOKPAIIUTH SIKICTh 3aXO0JIB OMEpPaTUBHOIT MATOTOBKU. MoienroBanHsl 00HOBHUX Hii
J03BOJISIE MPOTHO3YBAaTH PE3YNbTaTU Ta MpUMATH HAMOUIbIN edEeKTHUBHI PIICHHS,
CKOPOYYIOUH Yac Ha MPUUHATTS PIllICHb, BU3HAUYEHHS 3aBJIaHb 11X JTOBEJICHHS.

Oco6mBy yBary HEOOXiTHO MPUIUTUTH, pO3POOIIL Ta BIPOBAIKEHHIO 3aX0/I1B
o010 nocuieHHs 3axucty [1Y. Cuctema [TY noBuHHa OyTH rIrOOKO €MIETOHOBAHOIO
1 BKITIouaTu Kitbka ogHodacHo airoumx [1Y. Enementn IIY nmonintbHO po3MinryBaTH
PO30CEPEIKEHO, OKPEMHUMH TIpynamu (MOJYJISIMHM), HaJalOud iM BITHOCHY
OTIEpAaTUBHY CaMOCTIMHICTh. [ HUX 3a371ajeriib NOBUHHI BUAUIITUCS CHELIATBHO
3aKpIMUIEHUH KOMIUIEKT MAaIllMH, 3acO00IB 3B 3Ky, aBTOMAaTH3aIlii Ta BiAMOBITHI
OIIPO3AUTM OXOpPOHM 1 3abe3nedyeHHs. [HXKEHepHI MAPO3JUIM TOBUHHI OyTH
CTPYKTYpOBaH1 BIJIOBIIHO JO II€i CHUCTEMH MJii OJHOYACHOTO IHKEHEPHOTO
3a0e3nedeHHs Beix I1Y.

BucnoBku. IlinBumenas opraaiamiinoi ctiikocti CY [IPMK3 B ymoBax
BOEHHOTO CTaHy 3a0e3NeuyeThcsl 3a PaxyHOK MOCTIHHOI TOTOBHOCTI 10 pOOOTH,
CKOPOYEHHS ITUKJTy YIPABJIHHS, MIABUIICHHS aBTOMATH3AIlii 1 CTIAKOCTI yIpaBIiHHS,
MOCHJICHHST 3axWIneHoCTI Ta MoOumeHOCTI IIY 1 B3, amamramii opranizamiiHoi
CTPYKTYypH 70 OOMOBHUX YMOB, a TaKOXk BIPOBAIKEHHS MOJIEIICH JIJIsl O IEPaTUBHOTO
NPUUHATTS pilIeHb 1 MIBUILEHHS SKOCTI YIIPaBIIHHA B CKJIQJIHUX YMOBax. Peanizariis
BKa3aHux 3axo/iB 3a0e3neuntb po3BuTok CY IIPUK3, ii opraniaiiiiny CTIMKICTb 1
PO3BUTOK cripoMOxkHOCTI CY BUKOHYBATH 3aBJJaHHS] B YMOBaX BOEHHOTO CTaHy.

YK 623.48:355.4

KoBaapuyk C.B., an’tOHKT IUTaTHUA  HAYKOBO-OpPraHBAIIMHOTO  BigALLY
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HamionansHoi akajgeMii CyXomyTHUX BichK iMeHI rerbmana [lerpa CaraiimauHoro,
nianojakoBHUK, bapanoB A.M., K.T.H., JOUEHT, 3aCTYIHUK HadaJllbHUKa Kadeapu
taktukd Cun migTpuMmku  dakynptery Cun minTpuMku HarioHanpHOT akamemil
CYXOIyTHHX BIWCBK IMeHI TerbMaHa Iletpa CaraiiladHoro, MOJKOBHHUK,
BbapanoB FO.M., K.T.H., JIOLIEHT, 3aCTYIHUK HadyaJlbHUKA KaeIpu IHKEHEPHUX
cremialbHUX AUCUUIUIH  (akynbTery Cun miaTpuMmku HamionansHol akamemii
CYXOIIyTHUX BiiichK iMeHi rerbMana Ilerpa CaraiiauHoro, MoJaKOBHHUK

YJIOCKOHAJIEHA MATEMATHYHA MOJIEJIb BITHOBJIEHHS
3PA3KIB O35POEHHS TA BIMCHKOBOI TEXHIKH IIJ] YAC BEJIEHHSI
BOMOBUX A1

3a OCBIIOM POCIMCHKO-YKpPAiHChKOI BIMHM, a TakoX mpoBeaeHHs Omneparii
00’ennanux cuin (OOC) ta anturepopuctuuHoi omnepauii (ATO), 10 OCHOBHHMX
3aX0/I1B BITHOBJICHHsI, KPIM PEMOHTY BITHOCSTHCS TEXHIYHA PO3BIIKA, €BaKyallis Ta
3a0e31eueHHs PEMOHTHUMU KOMIUIEKTaMU 030po€HHs Ta BllicbkoBoi TexHIkn (OBT).
Oco06ymBO BaJIMBa 3 MEepeNdeHoT HU3KY 3aX011B i yac BeaeHHs 6onoBux aiit (bJ1)
€ CBO€YacHa €Bakyallls Nomko/keHux 3paskis OBT, 00 came Big HEl 3aleXWTh
mBUAKICTh 1 edekTuBHICTh BimHOBieHHS OBT B mimomy. Tomy Bxke 3apas
TOCIIKEHHS B 111 TaTy31 HA0yBarOTh BCE OUTBIN aKTYaIbHOTO 3HAYEHHS .

['omoBue 3aBmanHa eBakyauii OBT € mninBuineHHs (QyHKIIOHATBHOL
eQEeKTUBHOCTI, TOOTO BIIMOBIAHICTh MIACUCTEMH I1i IUILOBOMY MPU3HAYCHHIO.
Buxonsum 3 1poro, migBuIeHHS €QEKTUBHOCTI (YHKIIOHYBAHHS ITIICUCTEMH
eBaKkyali 3a0e3meuyeTbCcs B TMEpUIy 4Yepry VYAOCKOHAIECHHSM mpolecy il
¢yskiionyBanHa. Kpurepiii e(eKTUBHOCTI Ma€ CHPUATH OJEPKAHHIO OUIbII
BHCOKOTO TapaHTOBAHOTO OI[IHIOBAaHHS PIBHSI JOCSITHEHHSI METH €(QEeKTHBHOTO
(YHKITIOHYBaHHS MACUCTEMH eBakyarlii Juist OutbI eexTuBHOTO BiqHOBIEeHHST OBT.

Buxoasuu 3 1ux MIpKyBaHb OJHUM 3 TOKAa3HHUKIB €(EKTUBHOCTI IMPOIECY
eBakyallii oOupaeMO MOXJIMBI o00caru 3 eBakyarlii mnomkokeHoi OBT 3a
BU3HAYCHUI MEpioJ] Yacy, 110 3a1eKaTh Bil MOKIMBOCTEHM €BaKyalliiiHUX MiAPO3ALTIB
Ta BUAY PEMOHTHOTO (DOHTY.

B nopanmemomy mpoBoauMo oOIliHIOBaHHS ehekTuBHOCTI eBakyarii OBT. s
bOI0 BU3HAYAaEMO KUIBKICTh pealibHO eBakyhoBaHux 3pa3kis OBT mig wac BJI i
NPOBOJMMO TOPIBHSIHHS 1i€i KUIBKOCTI 3 BH3HAUEHUM KpUTEpiEM €PEKTUBHOCTI
eBakyarlii OBT, skwii Oynae mopiBHOBatu KitbKocTi 3pa3kiB OBT, sky HEoOXimHO
€BaKylOBaTH B PEMOHTHI OpraHd 13 3arajbHOi KUIBKOCTI TOIIKOJKEHUX 1
PEMOHTOTIPHUIATHHUX 3PA3KIB.

Jlisi  BUpIIEHHS HAyKOBOTO 3aBJaHHS IIOAO YAOCKOHAJIECHHS METOIUKU
OIIHFOBaHHS C€(EKTUBHOCTI Jii Ta PEMOHTHO-BiTHOBIIOBaILHNX opraHiB (PBO) B
nporieci eBakyarli OBT moIiibHO MPOBECTH MOJCITIOBAHHS BiTHOBJICHHS 3pa3KiB
OBT mig yac Beaenns bJl. 3 Meroro IOCIIIKEHHS 3alIGKHOCTEH OCHOBHHUX
MOKa3HUKIB 1 KpurepiiB eBakyarii OBT Bim THX YW IHIIMX BEIWYHH, SIKI
XapaKTepU3yIOTh BIAMOBIAHI YMOBH, MPOCTOPOBO-PO3MOAUILYI (HAKTOPH, IO
BIUIMBAIOTh Ha LIeH MpoIlec 1 B3araii NoOyJ0oBU OUIbII aJIeKBATHOI MOJENI, sika O 3

OUIBIIOIO JTOJIEI0 JOCTOBIPHOCTI BpaxOBYyBajia IMOBIPHICTh CBOE€YACHOT'O BIAHOBJIECHHS
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OBT T1a MOXJIMBICTH OOIPYHTYBaHHSI YMOB YJIOCKOHAJICHHS 1IbOTO MPOLIECY.

Crmig 3a3HaumMTH, MO CUCTeMy eBakyallii nomkomkeHnx OBT HemoximBO
pO3TIISiAAaTH y BUIPHWBI Bil 3arajlbHOI CHUCTEMH BITHOBJIICHHS, J¢€ TMepila €
MJICUCTEMOI0 CUCTEMH OUTHIII BUCOKOTO PIBHS, KO0 € cucteMu BimHOBIeHHS OBT.
BoHa Takox B CBOIO Uepry € MIICUCTEMOI CHUCTEMH JIOTICTUYHOTO 3a0€3MeUEeHHS.
Tax 1 mpouec eBakyallii Ta HOro MOJEMOBaHHS HEOOXIIHO MPOBOJUTH Y paMKax
MOIefIFoBaHHsI BCboro npotecy BigHoBieHHss OBT min yac Beaenns b/I.

OOrpyHTyBaHHS aJICKBATHOCTI (ToCTOBIPHOCTI) 3aIpPOIIOHOBAHOT
YIOCKOHAJIEHOT MaTeMaTu4HO1 Mojiell BimHOBJIeHHs 3pa3kiB OBT mixg yac BeneHHS
bl came i Oyne kopekTHMi BHOIp ampoOOBaHOTO HAyKOBOTO amapary, IIo
3aCHOBAHUHN Ha o6rpyHTyBaHH1 CUCTEMHU BITHOBJICHHS (eBaKyaun) K TPOCTOPO-
PO3IOUICHOT CUCTEMHU 1 MOPIBHIHHI MOKa3HUKAa WMOBIpHOCTI BimHOBIeHHS OBT B
YIOCKOHAJIEHI MOJeNl MPOIIECY BITHOBJIEHHS MPOTATrOM Iepioay BeaeHHs bJl Ha
KIHELb - JOOU B ICHYIOUHX 1 yTOCKOHAJIEHINA MOJEISAX.

TakuM UMHOM yIO0CKOHAJIEHa HMOBIpHICHa MaTeMaTUIHA MOJIEITb BITHOBJICHHS
spaskiB OBT min wac Benenns bJI. Ha Binminy Bim iCHYIOUHUX MOJENeH BITHOBIICHHS,
7€ B HEIOCTaTHIA MIpl BPaxOBYBAJIMCh MOXJIMBOCTI IIOJ0 BU3HAUEHHS YMOB JJIs
30epexeHHs] €(EKTUBHOCTI BITHOBJIEHHSI MPOTATOM BCHOTO mepioay BenaeHHs b/l
BPAaxOBY€E I MOXJHMBOCTI, 3a JIOTIOMOTOIO BBEJACHHS B MOJICTh ITOKa3HHKIB
MoBipHOCTI BitHOBNIeHHS OBT cTOCOBHO MEBHOTO BUY PEMOHTY MPOTATOM NEPIOAY
3a0e3nedeHHs Ha KiHelp i-1 1o0u. Lle BU3Havae i HAyKOBY HOBU3HY Ta Ja€ 3MOTY
OUIbII aJeKBAaTHOIO MOJEIIOBaHHS Npolecy BigHOBiIEHHs 3pa3kis OBT min wac
BeneHHs bJ[ Ta BU3HaYeHHS OUTHII TOCTOBIPHOTO KoedimieHTa eheKTUBHOCTI IbOTO
npoiecy. YI0CKOHaleHa MOJIeNb € 0a3010 JJisi TOOYJ0OBU METOJIUK YI0CKOHAICHHS
npouiecy BimHOBJeHHS (eBakyarli) OBT min uwac Bemennss BbJl Ta oriHioBaHHs
e(EKTUBHOCTI IbOTO MPOIIECY.

YK 65.011.8

Kosecnuk O.B., crapumii Bukiagad kadeapu YHpapiiHHSA AIAMH MIIPO3UTIB
JIeCaHTHO-IITYpMOBUX BINCHK Ta MOPCHKOI MIXOTH, (aKyJbTETy MIATOTOBKH
crieriamicTiB J[ecaHTHO-ITYpMOBHX BIMCBK Ta MOPCHKOI MXOTH BilicbKOBOT akagemii
(M. Opeca), minnonkoBHuk, Ilepemmbina I.B. crapumii Bukiagad kadeapu
VYrpaBiHHS TMOBCSKAEHHOK LUIBHICTIO MIIPO3AUIIB Ta THJIOBOTO 3a0€3ME€UEHHs
HamonaneHoi akagemii CyxomyTHHX BIMCHK IMeHI rerbMana Ilerpa CaraligauHoro,
TIITOJIKOBHUK

3ACTOCYBAHHSI CUCTEMUM CUTYAIIIHHOI OBI3HAHOCTI “DELTA
ISTAR” IIIL YAC IUVIAHYBAHHSI, YIIPABJITHHA TA KOOPTAHALII
HTYPMOBUX AIN

CyuacHi OOMOBI1 Ali 3a3HaIM BEJIMKUX TpaHC(opMaliid, NepeTBOPUBIIUCH Ha
MBUAKOTUIMHHI Ta KOMIUICKCHI TMPOIECH, TOPKHYBIIMCHh BCIX €TaliB Bil
CTpPATeriyHOTO IUIAHYBAaHHA [0 TaKTHYHUX DilleHh Ha 1oji 0oro. Po3BHTOK
030pO€HHS Ta TEXHIKK, 0COOJIMBO BUCOKOTOUHUX CUCTEM, 3pPOCTaHHSI POJIl TIOPUTHUX

3arpo3 CTBOPUJIM HOBY SIKiCTh OoMoBuX Aiif. ChorojaHl moje 0010 — 1€ Maibke
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po30pe, MOCTIHHO MIHJIMBE CEPEOBUILE, /1€ ONEPATUBHICTh MPUHHSATTS P IICHHS
MOK€ BU3HA4YaTH ycImiX a0o mopasky. ['0Jl0BHA MeTa Cy4acHHMX INTYPMOBHX i —
MaKCHMAaJIbHO IIBHJIKO 3aB/IaTH BUPIMIAILHOI TTOPAa3KKU MPOTUBHUKY, HE TaI0UU HOMY
MOYKJIMBOCTI JJIs1 MAHEBPY Ta ajiariTartii.

3natHicTh 0€3 3BOJIKAHb OIlHIOBATH CHUTYaIllll0, BUOWUpATH ONTUMAIbHI
BapiaHTH JIi Ta JOBOJUTH iX JI0 BUKOHABIIB y CTHUCJI TEPMIHU CTAJIO 3aMOPYKOIO
YCHIIIHOTO BEJEHHS ITYPMOBHX Jii.

3acToCyBaHHS JIHIMHUX MIIPO3IUTB BCE YaCTIE BiIOYBAEThCA 13 3acobamu
MOCUJICHHS, CTBOPIOIOYM TaKTU4HI Tpynu (B3BOAHI, POTHI, OaranbiloHHI),
3ay4eHHSIM IHIIMX BIHCHKOBUX (POpMyBaHb Ta MPaBOOXOPOHHUX OpPraHiB 0
3araJlbHOBIMCHKOBUX OTIEpallii, 0 MOTpedye J0AaTKOBOI yBaru 3 OOKy BIICHKOBUX
KEpPIBHUKIB Ha BCIX PIBHAX ymnpaBmHHA. [HOpMaIIiiiHi TEXHOJIOTI, M0 3’ SBUJIKCH B
TOPHWII BIHHM TNPOAEMOHCTPYBAJIM 3HAYHUU BIUIMB HAa TPOLECH TPUAHSTTS
OOTpyHTOBaHUX pIllieHb, & TAKOK HAJIald 3MOTY KOMaHAMpPaM CBOE€YACHO pearyBaTu
Ha 3arpo3u 3 00Ky MPOTHUBHHKA, 110 TaK BAKIUBO B XO1 JUHAMIYHOTO IITYPMY.

Po3yMiHHS TIOpSAIKY BUKOHAHHS OOMOBHX 3aBlIaHb Ma€ BAKJIMBUN BIUIMB Ha
KIHIIEBUH PE3yNIbTaT 1 4aCTO KOMAaHAWPH, IO HEXTYIOTh UM ITYHKTOM, 3a3HAIOTh
3HAUYHUX BTPAT UM TO 1 NOpa3Ku HA moji 6oro. Curyaii, KOJU mTabOM B3aEMOISA
MIPOBOIUTHCS (DOPMAITLHO, SIK MPABHIIO MPU3BOIATH 10 HU3BKOTO PIBHSA i opraHizarfii
1 B HIDKYMX JaHKax (OaranbiloH, poTa, B3BOJ), a00 B3arajl HEXTYBaHHSIM IUM
IIYHKTOM.

[Ipobniema B opranizailii B3aeMOJli HapOCTarOua 1 MepIl 3a BCE BUXOAUTH 3
TOT0, HACKUTbKM J0Ope€ KOMaHAWpP BHINOi JIAHKH PO3yMIi€ TOPSI0K BUKOHAHHS
3aBJaHHs IITYPMOBOIO TPYNOI0 (3arOHOM), CIIPOMOKHHM YITKO JTOBECTH HOTO J10
MINOPSKOBAHUX TIIPO3UIB Ta 3aTHUM SKICHO 3aCTOCOBYBATH HAasBHI CWIM Ta
3aco0u Ha BCIX eTtamax 0oro. BapiaHTH, KOJIM MOCTaHOBKA 3aB/JIaHb BiAOYBAa€ThCs Ha
koMmaHaHUX MyHKTaX, a00 KCII 3pydni Ta K mpaBuio €QeKTHUBHI, ajie¢ IMBUAKICTh
3aCBOEHHSI BEIUKOTO 00’ eMy iH(pOpMaIllii, a TUM OUIbIIEe CBOE€YACHE BITOOpaKEHHS 11
Ha KapTy (cxemy) Ui MOJAIBIIOTO OINpAalOBaHHS BIOMpae y KOMaHIUPIB Ta
HAaYaJIbHUKIB POJIIB BIMCHK (CTyk0), 3HaYHY 4aCTUHY O€3IIHHOTO Yacy.

Xoda 1Mo mpaBuiIaM B3a€EMO/IISI OPTaHI3OBYETHCS 3BEPXY BHU3 Ta HE JOIMYyCKae
(dbopMaILHOTO BITHOIICHHS, TOTPIOHO CKa3aTH, 1110 OYIKYBaTH OpraHi3alli B3aeMoIil
MDK TIpOo3/AUIaMy HenoTpiOHO. BpaxoByrouu 10CBII BeAeHHS OOMOBHX JI1i1, MOKHA
OPUUTH A0 BHUCHOBKY, W0 YacTO MHUTAHHSAM OpTaHBalli B3aeMOll IOYMHAE
3aiiMaTUCh HAMOUIBIN IHITIATUBHUNM KOMaHIUP (K MPaBHIIO MIXOTHOTO MTPO3ILUTY),
AKUN 100pe po3yMmie MOPSA0K BUKOHAHHA 3aBJaHHS y BIIBEACHOMY HOMY paiOHI
(HampsIMKY).

[locTanoBKka 3aBiaHb MAPO3JUIAM, a TaKOX OOTOBOPEHHS TMOPAIKY iX
BHKOHAHHS BHMarae MeBHOI HArJITHOCTI 3 METOO YITKOTO Ta, IK yMOBA, ITOBHIIIOTO
pO3yMiHHs. 3BICHO MacluTabHa KapTa, CYNYTHUKOBI 3HIMKH, IIITOTOBJIEHI MakeTH
MICIEBOCTI JI€¢ BIIOOpaXKaeTbCcsi O0OCTaHOBKA - 1LI€ 3PYYHO, aj€ HE 3aBXKIU MOXKE
BUCBITUTH B TOBHOMY 00cC#A31 HEOOXinHy iH(pOpMali0 1 YUM OUIbIIA KUIbKICTh
YY9aCHUKIB, THM OUIbIIe HarAHOI 1H(poOpMaIi 3a HanmpsSMKaMd Mae OyTH
Bi100OpaXKeHo.

Ao makety (KapTH, 3HIMKY) JJIs 3aB/JaHb B3BOAY (POTH) MOE BUCTAYUTH,
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TO BKE€ JIaHKA IITYpPMOBOTO 3aroHy NoTpeOye OUIbII SKICHOTO MiIXOAY Ta Habarato
IMpUIoro  Kpyrozopy. Peanii cborofeHns, mNepeHACHUUYEHICTb OOCTAaHOBKHU
NOTPeOYIOTh HOBITHBOTO MIAXOAY 3 HEOOXIMHHM 00csAroM iHdopMalli Ha pPIBHUX
PIBHSX.

Buakuit Ta Oe3neuHUt OOMIH iH(OpMALEI0 1€ BXE YacTHHA 3alOpyKU
yCHiXy, sIKa Ja€ MOJIMBICTH €lleMeHTaM OOHOBOTO MOPSAKY IITYPMOBOTO 3aroHy
HIBUJIKO OPIEHTYBaTHCh B OOCTAHOBII Ta MPUUMATH CBO€YACHI 1 BUBAXKEHI PILICHHSI.
Ha mouarky moBHOMAacmTaOHOTO BTOPTHEHHS POCIMCHKO - OKyMHAIIHHUX BIMCHK Ha
TEPUTOPII0 YKpaiHU, B 4Yac, KOJM Ha ovax noyaid (HopMyBaTHCh HOBI BIHCHKOBI
YaCTHUHH, SIK1 4Yepe3 KOPOTKUM CTPOK MPUCTYMAIM 10 BUKOHAHHS 0OMOBUX 3aB/IaHb,
HE OJHOPA30BO BHUHHKaNA IMpolOiemMa OOMIHY iH(OpPMAILE€I0, CBOE€YACHOMY i
JOBEICHHIO 70 BU3HAYEHOI Kareropii, MmO 9YacTo peai30BYBAJIOCHh 3a PaxyHOK
3a00pOHEHUX MECEH/IKEPIB Ta MPU3BOJAMUIIO 10 BUTOKY.

3BaXkarouu Ha NpOOJIEMHI MUTAHHS 3 SIKUMU CTUKAIOTHCSI KOMAaHAUPH HA PIBHUX
pBHsX, me B 2015 pomi BosoHTepchkoro rpymnor “AEPOPO3BIJIKA” Oymo
po3pobneHo cuctremy DELTA ISTAR, micast woro B 2016 pomi Oyno 3amylieHO
nepmmi npototun. Jlanuii npoAykT OyB 3ampONOHOBAHWM JJisi IMILIEMEHTAlli B
30poitHux cwiax Ykpainu. CucteMa npoiluia yCIIIHY anpoOamiio 3 pBHUMH
MIPO3AUIaMH T 9ac OO0iB, TOI e 30HI AHTUTEPOPHUCTUIHOI OTepallii, a M3HiIe
Omnepartii O6’eqnannx Cuin. DELTA ISTAR — me HOBITHS cucTteMa yIpaBJiHHS
yKpaiHcbKoi apmii, 1e akpoHiM ISTAR 4iTko MOsICHIOE CyTh MpoOlieCy, MPO KU
11eThCH.

Intelligence, Surveillance, Target acquisition ta Reconnaissance — 4dotupu
MPOIIECH MICIIE SKUX B CHCTEMI OOMOBOrO ympaBiiHHA — IIe¢ 30ip oOpobOka 1
posnoBcrokeHHs iHpopMmaiii. ISTAR — me mporec, e NpOaYyKTOM SIBISIETHCS
MOTOYHA ONEPATHBHA KapTHHA (common operational picture). Buznauena kareropis
JFOJIeH TIOCTIMHO 3aiMaeThest 300poM, 00poOKOIO 1 PO3IMOBCIOIKEHHSIM 1H(pOpMartii
PO NPOTHUBHMKA. 1X 3aBJaHHA B PEXMMI PEalbHOTO 4Yacy HaaTH BiloOpaKeHHs
NOTOYHOT 0OCTAaHOBKH YCIM, KOTO BOHA CTOCYEThHCS.

ISTAR Hapa3i ay0omoe (yHKIIIO, SIKy BUKOHYE PO3BIIKa, MPOTE BU3HAUEHA
rpyma 3aiMaeTbCsl THUM, IO IHTETPye Ha ceOe OuIbIe, TOOTO BC1 MOKIIMBI TOCTYITHI
iH(popMaIllifiHi TTOTOKH, 30HMpae BCIO MEpPBUHHY iHGOpPMAIlIO, MOBLIOMIICHHS Bl
iH(popMaTopiB, aBTOMATU30BaHMX JKepen (4ar-00Tu, I1H(OpPMAaILliHI CHUCTEMH),
3M1iiCHIOE 00POOKY CYMYyTHHUKOBUX 3HIMKIB, AaHuX 3 brJIA, 30upae naui 3 panapis i
710 TIHOTO IIIE JOJAETHCS CKIIaA0Ba B KIOEPIPOCTOPI.

Hapaz[HrMa 70 SIKO1 1'[0Tp16H0 nppmm B XOJi BEJCHHS INTYPMOBUX I —
HEHTpaAIi30BaHEe KOMAaHAYBaHHS 1 JEIEHTPai30BaHe YIPaBIiHHS. KOMaHI[YBaHHSI
mraly Maro4yu JOCTaTHbO IHQOpMaIli BU3HAYAE 3aBAaHHS IITYPMOBOMY HiAPO3LTY,
a OT BUKOHaHHS I[bOTO 3aBJAHHS MOKJIAJAE€THCA HAa HUKUY JIAHKY YIPaBIIHHA 1, SIK
HAcHIoK, Ha Onfusg. BignoBinHo, sk came Oyne peani30BYyBaTHCS BUKOHAHHS
3aBJIaHHS TOBUHEH PO3YMITH KOMAaHJIUD, 10 € 0e3MocepeHiM BUKOHABIIEM.

TakuMm YHUHOM, BOJIOMIIOYM HEOOXITHHUM o0O0csAroM iHdopMarii, KOMaHIUP
ITYPMOBOTO TIIPO3UTY 3MOKE HaJaTH MPOTO3HIIii, TOOTO CBOE OadeHHs, 100
MOPSAIKY BUKOHAHHS JIaHOTO 3aBAaHHSA, a mTad BIAMOBIIHO 3MOXKE 00partu Ta

3aTBEPAUTH OJIMH 3 IMX BapiaHTiB. TOMy Tak HEOOXITHO HaJaHHS MO>KJIMBOCTI
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KOMaHJAUpaM HIDKYUX JIAHOK, a TaKOX IHKOJM 1 OIISIM BXOJHWTH y B3aEMOJIIO 3
HITUMHU.

Taki nii maroTh edexT, KoM IHIIATHBA 3a0XO0YYETHCS, KOJM MOJIOIIINNA
KOMaHaup, Oo€lp OaunTh IHGPOPMAIID MPO NPOTHBHUKA, BIH IIHUPIIE PO3yMIE
CUTYyalll0, 0a4uTh i HA KUTbKAa KUIOMETPIB HABKOJO ce0e, TAKUM YMHOM T'€HEPYIOUH
HalKpaluii BapiaHT NPOTHUIL.

CrtocoBHO muTaHb Oe3neku y kopuctyBanHi, cuctema DELTA noOynoBana 3a
MOJICTUTIO “HYJIbOBO1 JOBIpH’’, IO TapaHTy€ BUCOKUN PIBEHHb OE3ITEeKH, Ta OCHAIICHA
aBTOMAaTU30BaHUM MOHITOPUHTOM IMIIO3pPUIOI  AaKTHUBHOCTI Ta CHpoO 3iamy.
KopuctyBauiB nmporpaMHoro 3a0e3mnedeHHs NepeBIpAoTh 3a MpoTokojoMm CiyxOu
be3nekn Ykpainu.

[lounnaroun 3 2021 poky, cuctema DELTA minmaerbcs peryasipHUM
HE3ISKHUM OIlIHKaM 3 OOKy nmpoaﬂmm KibepOe3rekn Kpa1H -apTHEPiB YKpaiHu.
OuiHKA BKJIIOYAIOTh KOMIUIEKCHI TEHTECTH, CHOPSIMOBAaHI Ha IIEHTH]IKAIlO
BPA3JIMBOCTEN, MOTEHIIMHUX BEKTOPIB arak Ta PU3MKIB BUTOKY HaHMUX. BusBieHi
BpPa3JIMBOCTI HHU3BKOTO Ta CEPEIHbOTO piBHA OyaM OIEPaTUBHO YCYHEHI
pO3pOOHUKAMU.

3a pe3ynbTaraMM TeCTyBaHHsA, mposeneHoro 11 mmaa 2023  poky
MinictrepctBoM 1HdpoBoi Tpanchopmani Ykpaiam, cuctema DELTA ycminmo
npoJeMOHCTpyBaia cyMicHICTh 3 15 cuctemamu 3 10 kpain-unenis HATO,
BKJIIOUAIOUU TPU CUCTEMHU, po3po0IieHi 6e3nocepenbo anbsincoM. DELTA npoiinnia
YCHIIIHE TECTYBAaHHS Ta IHTETPaLI0 3 YOTUPMA IPOTOKOIAMHA OOMIHY JaHUMH, CEPE]
SKUAX KITFOYOBUM € mpoTokoia Link 16, mo 3abe3nedye CyMICHICT 3 BUHHIIyBadaMH
F-16.

Sk BUCHOBOK CJII CKa3aTd, M0 3aCTOCYBaHHS CHUCTEMH CHUTYallli{HOT
o6HanocTi DELTA B cydacHUX IITYpMOBHUX JIiIX 3HAYHO MOJIETIIYE Ta MPHU LbOMY
MOKpAIlye pe3yabTaT POOOTH KOMAaHAHMPIB YyCIX JAHOK, IO € Oe3MmocepeaHiMu
BHUKOHABIIMU B XOJIi BAKOHAHHS 3aBaHb. Uepe3 CBOIO MPOCTOTY Y BUKOPUCTAHHI HA
IHTYiTUBHOMY PIBHI HE MOTpEOy€e OKPEMUX KypPCIB HA OCBOEHHS, YUM 30epirae yac.

YK 355.5:623.4

Kousoc P.JI., xkanauaar icTOpudHUX HayK, JOLEHT, 3aCTYIHUK HaYalbHUKA Kadeapu
taktukn Cun nminTpumkd, HamionanbHa akagemis CyXOIyTHHUX BIICBK IMEHI
rerbMana [lerpa CaraiinauHoro, miamnoIKOBHUK

HHOJOJAHHA 3ATI'OPOIKEHDb HA IOPOZKHIX HAITPAMKAX

CtpiMKa JOMHaMIKa 3aCTOCYBaHHS BIMCBK y POCIACHKO-YKpAiHCHKIA BilHI
IIOB’s13aHa 3 BHCOKOK MOOUIBHICTIO BIMNCHK, Ha IO BIUIMBAIOTH MO>KIHUBOCTI
MIPO3JUTIB  3a0€3MeUeHHsT II0J0 BJAIITYBaHHS TMPOXOIIB B MIHHO-BUOYXOBHUX
3aropojKeHHIX. HakonmndeHwil 3HaYHWUN MOCBII BHMAara€ BUCBITJIEHHS OCHOBHHUX
TEHJICHIIIN PO3BUTKY MOOUIBHOCTI BIMCHK Ta BU3HAYEHHS NUIAXIB IIBHUILICHHS
e(eKTUBHOCTI 3aCTOCYBAHHS 3aC001B IHKECHEPHOTO 030POEHHS JJIsI PO3UMHEHHS JOPIT
BiJl TIEPEIIKO I Ui 3a0e31eueHHs] MOOUTbHOCTI MiAPO3AUTIB.

MiHHO-BHOYXOB1 3aropOJi)KEHHSI Ha JOPOXKHIX HampsIMKax y pOCIHCHKO-
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YKpaiHCBKiil BiliHi € eeKTUBHMM 3aCO00M NPOTHIL [iiM MPOTHBHHUKA. X OCHOBY
CKJIAJIM OKpeMl MIHM, Tpynd MiH Ta MiHHI nons. [lix yac BTOprHEHHS pOCIiH B
VYkpaiHy iX akTMBHO 3aCTOCOBYBAJIM Ha JOPOKHIX HAmpsMKax, A€ AN CUIH
MPOTUBHKMKA. PoOCITHM i1 BJaITyBaHHS  MIHHO-BHOYXOBHUX  3aropojKeHb
3aCTOCOBYIOTh MIHM SIK 3aCTapUIMX 3pa3KiB, TakK 1 HOBITHI 3aco0u. /o Takux 3aco0iB
BifHOCSThHCS npotumnixotHi mian: MOH-50, MOH-90, MOH-I00O, MOH-200, O3M-
3, O3M-4, O3M-72, O3M-160, O3M ¢ VYBK, IIMI-6M, IIMH, IIMH-2, IIMH-3,
[IMH-4, I[IMI1, [TOM-1, [IOM-2, TIOM-2P, [IOM-2P1, TIOM-2PEC, [TOM-2P1bC,
[IOM-3, TIOM3-2, [IOM3-2M, [IOM-1, [IOM-1C, M-255, TIOb, IIUb; wmiHu-
croprpuzu MJI-1, MJI-2, MJI-7, MJI-8, MC-3, MC-4, MC-5, MC-6M, MC-6l1];
npotutankoBi Minu TM-46, TMH-46, TM-56, TM-57, TM-62M, TM-62b, TM-62]1,
TM-62I1, TM-62112, TM-62113, TM-62T, TM-72, TM-73, TM-83, TM-89, TMK-2;
[ITM-1, ITTM-3, I[ITM-4; Temn-30.

OCHOBHMMH CTIOCOOAMH [TOJOJIAHHS 3arOPOKEHb, SIK1 BJAIUTYIOTh POCITHU Ha
noporax ymepion 3 14.02.2022 poky 10 TeNepilHbLOro 4acy € BAKOPUCTAHHS PI3HUX
IHAUBITyalbHUX  3ac00iB:  TpalliB, KOMIUIEKTIB pPO3MIHYBaHHS, HaBICHOTO
Oynb03epHOTO OOJIaHAHHS Ta BAXJIMBA albTEPHATHUBA 3a3HAYCHUM CTlocO0aM, a
came: 00Xl 3aropo/IKEHb.

[Ipoxoau Ha MOpOTaxX MPOPOOIAIOTHC, AK MPABHUIIO, 3a JOTIOMOTOI YCTaHOBOK
po3minyBanHs YP-83I1, YP-77, a 3 nouarky 2023 poxy yctanoBkamu M58 MICLIC.
JUis  mpoBEACHHS  MPOXOJIB-CTEKOK Yy  MPOTHUMIXOTHUX  MIHHMX  TOJISIX
3aCTOCOBYIOThCS 3apsaau po3MmiHyBanHs 3PII-2 ta amamor MPLC (Tactical Line
Charge), Minrdjningsorm, APOBS (Anti-Personnel Obstacle Breaching System
tomo. Oxpemi MiHM, MIHHI OUlarbaymu, siKi po3TallloBaHI Ha MOBEPXHI TPYHTY
3HMILYIOTh 32 JOTIOMOTOI0 JIPOHIB KaMIKaA3€ Ta JPOHIB 3 CUCTEMaMU CKUIYBaHHS
IMITPOBI30BAaHUX BUOYXOBUX MPUCTPOIB.

[Ipoxoan B HEBUOYXOBHX 3aropo/KEHHSX Ta TMEpEeHIKoJax Ha JAoporax
CTBOPIOIOTHCSA 3@ JIOTMIOMOTOI0 TaHKIB 1 TATayiB, sIKI OCHAIEHI OyJbI03EpHUM
oOnasHaHHSIM, TAHKOBHUMH MOCTOYKJIaJalbHUKAMH, IHKCHEPHUMH MalldHAMHU
PO3TrOPOIKEHHS, pO30UpPaHHIM KOHCTPYKIINA Bpy4YHY, pyHHYBAaHHSIM 32 TOMIOMOT OO
3apsiB BHOYXOBOT pEUOBHHU TOIIIO.

[Ipoxoau B MpOTUTAHKOBUX 3arOpOJIKEHHSX 3 1)KaKiB, TeTpaeapiB, HaOBOIB,
Oapukan 1 Oap'epiB 3IICHIOETbCA IHXKEHEPHUMH MaAlllMHAMHU PO3TOPOJIKEHHS,
HUIIXONPOKIIaadyaMy, TaHKaMH 3 HaBICHUM OyJbJO3€pHUM OOJIAIHAHHAM LUIIXOM
CTATYBaHHS OKPEMHX €JIEMEHTIB IUX 3aropojikeHb. [IpoTuTaHKOBI HaOBOM, TKaku
Ta TeTpaenpu, Oap'epu Ta OapuKagyd 3 KOJIOJ Ta KaMEHIO PYHMHYIOThCS BHOyXamMu
KOHTAKTHUX 3apsIiB.

[IpoTtumnixoTHi TPOTSIHI 3aropoJI>KEHHSI PO3TATYIOTh TaHKaMH,
HUITXOMPOKIagadaMu ab0 MalllMHAMU PO3TOPOJIKEHHS, a SIKIIO 1X HEMa€e, TO BPYUHY.
Bucoxkuii pe3ynbrar gae BUOYX MOJIOBKEHOTO 3apsiy TUIY OaHTalopchKa TOpIena,
CKJIQZICHOTO 3 CEKIliii BMOYXOBOi PEYOBMHM B MeTasieBiii 00oJioHIL Takuii 3apsij
HaBIIIYIOTh BEPTHUKAILHO Ha JAPOTSIHY MEPEXKY MOOIM3y KUIKA 1 OPIEHTYIOTh HOTO
CMyroio y OIK MpPOTHBHHK,a a00 pO3TaIIOBYIOTh TOPHU3OHTAIBHO Ha TPYHTI TN
KOJIFOUHUM JIPOTOM

HGpGXOI[I/I qepe3 l'IpOTI/ITaHKOBi pPOBH, CCKapIIiu, BEJIMKI BHUPBU BJIAIITOBYIOTLCA
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3aCUIKOIO iX I'PYHTOM, BUOYXOBHUM CIIOCOOOM 200 MEPEKPUTTAM iX OY/IIBETbHUMU
eNIeMEHTaMHM, HaKJIaJIaHHSIM MOCTOBUX KOHCTpYKIii. [Ipu BukopucTanHi BHOyX0BOTO
CIoco0y 3aCTOCOBYIOTh BHYTPIIIIHI 3apsi/d, IO BCTAHOBIIOIOTHCS B OJISIT KPYTOCTI
MIPOTUTAHKOBUX POBIB 1 €CKapmiB, a MPHW HECTadl 4acy 3aCTOCOBYIOTh KOHTAaKTHI
3apsiId, K1 pO3MIITYI0Th O€3MocepeHb0 Ha Kpai KpyTOCTI pOBY, €CKapITy.

3aMiCTh 30CEPEKEHNX 3apsI/IiIB MOKYTh 3aCTOCOBYBATUCS TTOJOBXKEHI 3apsiIu.

HaiiyacTiime B rimOuHI 000pOHM MPOTHUBHHUKA HACTYIarO4i BIACHKA 3MYIIEH1
JI0JIaTH CIIEIOHOBaHI KOMOIHOBaHI 3aropo/KeHHsS Ha Joporax. MiHHI ToJjsl, Haril
HACTYMAal4i BIiChbKa, 3 TMOYATKy HAJAaHHSA 3aKOPJOHHUMHU TapTHEpaMU MaAIlH
PO3TOPOKEHHS 3 ycTaHOBKaMu po3MinyBaHHs Ty Wisent 1 MC na 6a31 Leopard 1
J0JTal0Th  CAMOCTIHHO, BUKOPUCTOBYIOYM JJII I[OTO MIHHI Tpalik, 3apsau
pO3MIHYBaHHS, YCTAaHOBKM PO3MIHYBaHHS Ta INTaTHE O30pOEHHS,  sKe
BUKOPHUCTOBYETHCS Il PO3CTPUTIOBAHHS BUSIBJIEHUX MIH.

OcHOBHMM 3ac000M MPOPOOJIEHHS NMPOXOAIB Y MIHHUX HOJISAX Mif 4ac 0010
3QMIIAIOTHCS] YCTAHOBKU po3MiHyBaHHS YP-77. Bonu npunatotbcs 6aranbioHHUM
TaKTUYHUM TPYyIIaM Bif IHKEHEPHUX MIAPO3IUTIB.

B sixocTi po3BiqHUKIB nonepey 00M0BOT0 MOPSIKY MPOCYBAIOTHLCS TAHKHU, 1110
OCHaIlleHI MIHHUMHU TpajaMmHu. [Ipu BUSBIIEHHI HUMU MIHHO -BUOYXOBHX 3aropO’KeHb
IKEHEePHUH MAPO3AUT 32 KOMaHI0I0 KOMaHIMpa 3aralbHOBIMCHKOBOTO MIAPO3ALUTY
1 TPUKPUTTSIM BOTHIO TaHKIB 1 BMII BuObupae myckoBy Mo3HIIiIO Ta BUCYBAE HA HET
YCTaHOBKOIO po3MiHyBaHHs. [lyck Ta BHOyxX 3apAny TNPOBOJUTHCSA 32 KOMaH010
CTapUIOro Tpynu. 3a HOTo X KOMaHAOK B MPOXIiM, IO YTBOPHBCS, HANPAB/IAETHCS
CIIOYaTKy TaHK 3 TpaJoM (s HOro TepeBipKW), a MOTIM iHIm TaHKH Ta BMIL
[mKeHepHUI TAPO3aUT MO3HAYAE MPOXIN HA JOPOKHBOMY HANpsSMKY Ta Hece Ha
HbOMY KOMEHJIAaHTCHKY CITYkO0y, 3IHCHIOE MEPernycTKy M0 HbOMY 0OHOBUX MAIIIVH.
ko o6cTaHOBKA A03BOJISIE, A0 MOYATKY MPOIMYCKY MAIIMH [0 MPOXOY BIH MOXeE
OyTH TepeBipeHUI Ta MO3HAYCHUN CTaHIapTHUMH 3HAKAMHU.

OTxe, TOJNOJAHHS pPYyWHYBaHb Ta 3arOopOJKCHb Ha JOPOXKHIX HANpsMKax
MOB’S3aHO 3 BEJMKUM OOCSATOM MIATOTOBYHMX POOIT, MPOBEACHHSIM PETEIHLHOTO
IUIAHYBaHHsI, 3allydeHHS MArOTOBJICHOTO 0co0oBoro ckiany. BpaxyBanus
0COOJIMBOCTE BHKOHAHHSI POOIT JacTh MOMIIMBICTh IMABUIIMTH MOOUIBHOCTI
MIPO3/IUTIB HA JOPOKHIX HAIPSMKaX.

YK 004.42:623.746.5
Komnaniens O.M., K.T.H., TOKTOpaHT XapKIBCHKOTO HAIIOHAILHOTO YHIBEPCHUTETY
[osirpsauux Cun iMeHi IBana Kosxeny0a, miimnoaKoBHUK

OIIHKA E®@EKTUBHOCTI YIIPABJIIHHSA POSMHU BILJIA HA TTOJII
BOIO

CyuyacHi cTparerii 3aCTOCyBaHHsI O€3MUIOTHUX JiTalbHux anaparis (bnJIA) B
O00MOBUX [IIX Y POCIMCHKO-YKpPAiHCHhKIA BIHI PO3MMPIOIOTh TOTEHINAT 1X
KOOTIEPAaTHBHOTO 3allydeHHS Yy SKOCTI poiB (3rpaif). lle akTyanizye HEOOXITHICTH
CYTTEBOTO MEPEOCMUCIICHHS MPOOJIEMH iX BUKOPUCTAHHS. Y JHOCTKeHH1 piit briJIA

PO3IIIAacThCA K CKIaJHa CUCTEMA B3a€EMOIIOB’ I3aHUX KECPpOBAHUX 00’ €KTIB 3AaTHHUX
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70 CaMOOpTaHi3allii, 0 BUKOHYE 3arajibHy 3a/1a4y.

3pocTaHHs 1HTEepecy 10 3acTocyBaHHs poiB bnJIA B pBHUX cdepax, 30kpeMa
BIICHKOBUX Ta IMBUIBHUX, MOTpeOye (hyHIaMEHTAILHOI CHCTEMaTu3allili 3HaHb Ta
PO3pPOOKHM IHHOBAIIMHUX KOHICMIIA iX BUKOPHCTAaHHS Y CKJIAJHUX 1 MIHJIUBUX
yMoBax cydacHoro 0oro. EdexTuBHE ymnpaBiliHHS TaKMMH CUCTEMaMu THOTpeOye
pPO3pOOJICHHS IHTErpOBAHUX CTpaTerid, siki 3a0e3MeYyroTh BHUCOKY CTIMKICTb,
aJIaNTUBHICTh 1 €PEKTUBHICTh POiB B YMOBAaX HEBH3HAUEHOCTI Ta IIBUIKO3MIHHOTO
CepenoBHUIIIa.

BpaxoByloun CKIaJHICT 3aBAaHb, SKI BUKOHYIOTh poi bnJIA, nuranHs
iXHBOTO YIpaBiiHHSA HaOyBae 0COOIMBOI aKTyallbHOCTL. OCHOBHOIO HOTO METOIO €
ONTUMBAIll BUKOPUCTAHHS PECYPCIB Ta MaKCUMi3allis e(peKTy BUKOHAHHS 00HOBUX
(cmemianpbHUX) 3aBAaHb. lle mocsaraeThcs NUIIXOM IHTErpalil pi3HUX MIIXOIIB 10
VIOPAaBIHHA — LIEHTPAIi30BaHOTO, ACLEHTPAT30BAHOTO Ta KOMIUIEKCHOTO. OIliHKa
e(pEeKTUBHOCTI YIPABIIHHA, y PO3P131BUKOPUCTAHHS POIB SIK PO3TATYXKEHOT JITAI0U01
cencopHoi mepexi (JICM), mo nmie y pealpbHOMY 4aci, BUMarae€ BHCOKOTO PIBHS
B3a€EMO/IIl MK OKPEMHMHU €IIEMEHTaMH1 3a3HAYC€HO1 CHCTEMHU.

Meroto oI1iHKA e(peKTUBHOCTI ympaBiiHHA posmu bnJIA e pamioHanbHe
BUKOPUCTaHHA JOCTYIMHHUX pECypciB il JOCATHEHHsS MOCTaBICHUX LUICH, IO
BUMarae po3poO0KH CHUCTEMHU KUIBKICHUX 1 SKICHUX MOKa3HUKIB. CydacHa cucTeMa
OI[IHIOBaHHS TIOBMHHA YyCYBaTH HEMOJIKA ICHYIOUMX MIAXOJIB 10 YIpaBIiHHS,
30KpeMa, 0OMEKEHHS [IEHTPATI30BaHUX 1 JCIEHTPATI30BaHUX IMIIXOIB Ta JO03BOJISITH
BpPaxOBYBAaTU CUHEPTETUYHI e(DEKTH Y KOMIUICKCHUX CUCTEMaXx.

[lutanHs CTBOPEHHS CHCTEMH TIOKa3HHWKIB Ta KPUTEPIB JJII OIIHKA
edeKTUBHOCTI yrpaBimiHHSI posiMu briJIA mocTtae sk oHa 3 KIIOYOBHUX HAYKOBHUX
3a/1a4 Cy4yacHOi Teopii aBTOMATU30BAaHOTO YIPABJIHHA Ta POOOTU30BAHUX CUCTEM.
CtpykTypu3aiisi [MX MOKAa3HUKIB € KPUTUYHO BAKIMBOIO JIs1 (POPMYBaHHS HOBHUX
MIXOMIB O aHaIiBy e(PEeKTUBHOCTI (PYHKIIOHYBaHHS pOIiB y OOMOBHUX yMOBax.
Cucrema MOBHHHA BKJIIOYATH TMOKA3HUKUA CTaHy TOTOBHOCTI PO IO BUKOHAHHS
3aB/laHb, a TaKOXK PE3YJbTaTW iX BUKOHAHHS, IHTETPYIOUM BUTpau€Hi pecypcu i
JNOCITHYTI pe3yibTaTh. CucteMa OIHIOBaHHS Ma€ OXOIUTIOBAaTH TPU OCHOBHI
aCIIeKTH: OIIHKY IMOYAaTKOBOT'O CTaHy POIO, OIIHKY Pe3y/bTaTiB BUKOHAHHS 3aB/JIaHb,
a TaKOX OIHKY CYKymHO1 e(EeKTMBHOCTI YOPaBIIHHSA 3a IICHTPaTi30BaHUM,
JEIEHTPATI30BAHUM Ta KOMILUIEKCHUM Tinxoaamu. [lokazHuku epekTuBHOCTI MatOTh
BKJIFOUATH OLIHKY PAallOHAIbHOTO PO3IMOJUTy PECYPCIB, JOCSATHEHHS NOCTAaBJICHUX
[UIell Ta MIHIMI3amii BUTpaT TPHW BUKOHAHHI OOMOBMX 3aBJaHb. ¥Y3arajabHEHUUN
KpUTEpid OIHKK €PEeKTUBHOCTI ympaBiiHHS posmu brnJIA moBuHEH BpaxoByBaTH
BILIMB 30BHILIHIX ()aKTOPIB Ta BApIaTUBHICTL YMOB O0HOBOT0 CEpeOBHUIIIA.

Taxum YMHOM, BUKOPUCTAaHHS MATEMATUYHUX MOJIENEH I aHAl3y CTaHy POIo
Ta aganTUBHUX BiacTuBocTedl JICM mo3BoMIO pO3pOOHTH YHIBEpCATbHY CUCTEMY
MOKa3HUKIB Ta KPUTEPIiB, sika 3a0€3MEUUTh OIHKY €()EeKTUBHOCTI (PYHKIIIOHYBAHHS
por 3a pBHUMH cleHapisiMu. CHucTeMa TOKa3HUKIB Ta KPUTEPIiB OIIHIOBAHHS
eeKTUBHOCTI ympaBmiHHSI posMu BrJIA mo3Bosisie IPOBECTH OIIHKY 32 0OpaHHM
30BHINIHIM KpHUTEpiEM, KoedimieHToM e(QeKTHBHOCTI (PYHKIIIOHYBaHHS CHCTEMH
yrpaBiiHHA. Bu3HaueHi rpaHuill BapilOBaHHS 3a3HAUEHOT0 KOE(ILIEHTY J103BOJISIOTh

OI[IHIOBAaTH CTaH Ta SKICTh 3alPOBAKEHOI CUCTEMM YIpaBiiHHSA posmu briJlA mig
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yac BHUKOHAaHHA 3aBJaHb Ha 1ol 0oro. Po3poOnieHuit y Xomai JOCHIKEHHS
y3arajlbHEeHUl KpuTepid OLIHKK e()EeKTUBHOCTI ympasiiHHA poeMm bnJIA no3Bosse
KOMIUIEKCHO xapaktepusyBatu (yHkiionyBanas JICM. Pospob6iena cuctema
T03BOJIUTh KOMIUIEKCHO OIIIHIOBaTH €(PEeKTHBHICTh ympaBmiHHSA posiMu briJIA Ta
CIPUSITHME MOJAIBIIIOMY PO3BUTKY METOJIIB 1X 3aCTOCYBaHHS B YMOBaX Cy4acHOTO
noJist 0010.

YJIK 339.923

KOpOJIbOB 0.0., crapumii BUKIIagaq Ka(beﬂpu TakThKU CHil H],Z[TpI/IMKI/I baxkynbTeTy
Cun migTpuMmku HarioHaneHOT akajemii CyXOMyTHHX BIMCHK IMEHI rerbMana Ilerpa
Caraitmaunoro, mpariBHuK 30poitaux Cun Ykpainu

AKTYAJIBHI TIPOBJIEMMU TA HEPCIIEKTUBHU PO3BUTKY
BITYU3HAHOI'O PAKETHOI'O O3bPOE€HHA

B meBHMX MPOpOCIACHKUX MOJITUYHUX KOJAaX Ta y CaMOMY KpeMJl MaroTh
MICIIe MIpKyBaHHs, 110 YKpaiHl HEMae CEHCY 3aliMaTucs po30yd0BOIO BIACHUX
paKkeTHUX Ta OE3MUIOTHUX MporpamM, skl O HacmpaBAl Calld PAaKETHUM IIUTOM.
OuyeBuHO, 110 TaKe BOPOXKE BpaKEHHS XHOHE, 1110 0COOIMBOTO BUOOPY y HAC Hapasi
HeMa. ABiaIlis y HaC B HEHAJIGKHOMY CTaHl. JliTaku pagsHCHKOTO BUPOOHUIITBA, 32
CBITYEHHSAM KOMIIETEHTHUX OCI0O Ta OpraHi3ailiii, MOYHYTh MaCOBO BUXOJUTH 3 Jay
BKke y 2025-2030 pokax, a Imie MBBHINE IXHS EKCIUIyarauis CTaHE IPOCTO
HeOe3neunor. Jlomomora kpain-maptHepiB aBiamiero (F-16 Ta iHmm), gamekoOiiHIM
pakeTamu Hapasi He 30BCIM edekuBHU. Kpim TOro, uepe3 MopaibHEe CTapiHHSA CaMOTO
030pO€HHS JITAbHUX afapariB, CUCTEMH MOIIyKY Ta 3HMINCHHS IUICH, 3aXUCTY,
TOILIO, €pEKTUBHICTh HAILMX JITAKIB Majae Ha oyax. B Ykpaini po3poOiseThes KitbKa
MPOEKTIB IITYPMOBUKIB moJiT 00r0. boMOapayBanmbHa aBiallis 1Jisi CTpaTErTdIHUAX
O6oMOapayBaHb 11 YKpaiHy Hapasi He T CHITY.

P03BUTOK pakeTHOTO 030pO€HHS 3 YpaxyBaHHSIM TEXHOJIOTTYHUX Ta TEXHITHUX
MOXJIMBOCTEW, 3HAYHOTO [JOCBIlYy YKpaiHM B pPaKETHO-KOCMIUHIA ramy3l Ta
aBilaOyayBaHHI Hapas3l HaJa3BHYaHO TOTpiOeH aepkaBl. OCHOBHE CTpaTerivaHe
3aBJaHHsI PO3BUTKY PAKETHOTO 030pO€HHSI — CTPUMYBAHHsA arpecii 3 00Ky pocii Ta
OCTAaTOYHA MEPEMOTa HaJl arpecOPOM Ha JIOBT1 POKH.

Hanpusenukuii >xanb, HUCKA MIANPUEMCTB Taly31 38 BIIOMHUX MOJITUYHHUX Ta
eKOHOMIYHUX TNpWYMH, 30aHkpyTyBasa. Hampukman, BupoOHWYa 0aza s
BupoOHMIITBA X-55 (cTpareriuHa apiamiiiHa KpwiaTta pakeTa i 030pO€HHS
cTpareriyHux OoMOapayBaJIbHUKIB) 3HHUIIECHA. TEXHOJOTTYHI 3B’SI3KM HOPYLIECHO.
Tax IlaBnorpagcbkuii XIMIMHMIA 3aBOJI, J€ BUPOOJAETHCS PaKETHE MAMBO, Yepe3
BIICYTHICTh HAJICKHOTO (DIHAHCYBaHHS BTpaTWiIa 1 Jajal BTpacae KBami(hIKOBAHHMA
BUPOOHMYUI TIEpCOHAI.

Koctpykrpcbke 610po (Kb) «IliBaeHHe» — Tam Baajiocsi HE JMIIE 30epertu
H}pacTPyKTypy Ta KBaTI(HIKOBAHUI MEPCOHAN, a i MOJEPHI3YBATH ACSIKI HAMPSIMKH.
B Kb 306epexena TexHOJIOTIS Ta 3aMKHYTHI IIUKJI BUTOTOBJICHHS pakeT. Kpim Tory
3aMyIIeHO HAWMOTYXHIMN B YKpaiHl CyHepKOMII I0Tep, SIKUH BUKOPUCTOBYETHCS

IUI pO3paxyHKy OOTIKaHHS ¥ TEIUIOBUX PEKHUMIB IIBUAKICHUX JITAIbHUX anaparis.
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Yepe3z mpobOiieMrd 3 BUTOTOBJICHHSIM PAKETHOTO MaluBa SIK PIAKOro Tak 1
TBEPAOTO B YKpaiHi, 3aKymiBJll MOro y IHIIUX JEpPHKaBX Yepe3 PEKUM KOHTPOJIO
paKeTHUX TEXHOJIOTIH, Hapa31 pO3TJIAIA€THCS MOKIIUBICTh PO3POOKHA HOBUX PELEHTYP
NajvBa, y TOMY YHUCII TBEPJIOTO, PIIKOTO Ta >KEJenoi0HOTO. BnpOBaszyIOTLc;I
BapiaHTU PO3pOOKH JBUTYHIB Ha HIIMX (PBUYHUX NPUHIUNAX. AJE JOCIIIKEHHS
KOIITYIOTh HEMAJIO TPOIIIEH 1 BUMararoTh MEeBHOTO 4acy.

HInsx BupoOy (pakeTw) Bil MPOEKTY 1 MPUHAHATTS 10 030pO€HHS JOCHUTH
«tepaUCcTU». Tak MiHICTEpCTBO 000pOHU (POpMYE OMEPaTUBHO-TAKTUIHI BUMOTH
OTB) no HoBoro BupoOy. Ha ocHoBi OTB cTBOp10€THCS TAKTUKO -TEXHIYHE 3aBIaHHS
(TT3). IIpobnemu moyuHAOTHCS MM 4yac y3romxeHHs Bumor TT3. 3aMOBHUKH
BHUCYBAIOTh JICNIO 3aBUCOKI BUMOTH. PO3pOOHMKH MOCHIAIOTHCS HA MOKIMBOCTI
BJIACHUX IMANPUEMCTB, KaIpOBHI TOJIOJ Ta IMIOPTHI OOMEXKEHHS B ACTAIAX Ta
KOMIUIEKTYtounX. [Ipm TOMy, KOXHa CTOpOHAa HAMarae€TbCs JOMOTTHCS, II00
ypaxyBaiu came 1i nmo3uiito. Ilicis Toro, sk 3aMOBHUKH Ta PO3POOHHMKHU Y3rOJsTh
TT3, nounHaeThCcsa po3poOKa IMIaHIB HAYKOBO-AocimHOi poooTu (HIP). bitemricts
PO3pOOOK 3aKIHYYIOTHCSI CaME Ha [IbOMY €Talll. 3a0BOJICHI pO3POOHUKHA OTPUMYIOTh
IPOII, MEHI 3a70BoJiecHe MIHICTEpCTBO O0OOPOHU — CTOC TamepiB. SAKIIO MPOEKT
MIPOXOIUTh OTIEPEIHIN €Tall eTarn, MOYMHAETHCA I0CTITHO -KOHCTPYKTOPChKa po0oTa
(AKP). dam, mMaemMo Ha BHUXO/I HariepH, BTl 3pa3KH, 0 MOXKYTh JiiTtaTH. BaamicTs
3pa3KiB BU3HAUAJIach Ha HACTYITHUX €Tanax: CI0YaTKy 3aBOJICHKUX, TOTIM BITOMYMX 1
BIIOJAIBIIIOMY Ha JEp)KaBHUX BUMPOOYBaHHAX. 3a pe3yibTaTaMd BHUIPOOYBaHb
30MpAETHCS KOMICIA 1 HOBUHM BUPIO NOTPAILISIE CIOYATKY Y JOCIIIHY €KCIUTyaTallto, a
MOTIM 1 B TTOCTIiHY. Taka cucTemMa HaJa3BHYaiHO HETOCKOHAMA 1 IKIIIMBA, 0COOJIHUBO
nin vac BiiHU. [lporecy 3MiHM ab0 onTuMBalii Takoi CUCTEMH, HA MOIO JTYMKY,
Hapasl HEMae.

Ane pa3oM 3 THM, KpIM I[MBUIbHUX pPaKETHO-KOCMIYHUX KOMIUIEKCIB,
JuimponerpoBcbke Kb ycminmHo mpoBOAUTE psij MpoTpaM IO CTBOPEHHIO 0OHOBHUX
paketHux komriuiekciB (BPK). Cyuwacuuit BPK Birum3HsiHOTO BHpOOHHUIITBA Mae
3aMIHUTH 3acTapumii TaktuyHui paketHuil komiuiekc (TPK) «Touka VY», a
CTBOPEHHSI ONEPATHBHO-TAKTUYHOTO PAKETHOTO KOMIUIEKCY 3HAYHO IMiIBUIIUTH
000POHOCTIPOMOKHICTh HAIIO1 JAep>KaBH.

OcHoBHuMHM HampssmMkamu poOotu daxiBiuiB Kb «[lBaenne», € mporpamu
ctBopenHnsi BPK «Carncan» Ta «['piM-2». [Ipo cTBOpeHHs Ta 4acTKOB1 BUIIPOOYBaHHS
BPK «I'pimM-2» Bxke myOmaiuHO Oyso 3asBieHO BepXOBHHMM roJI0BHOKOMaHIyBaueM
36poiinux Cui Ykpainu — npe3ugeHToM Ykpainu Bomogumupom 3eneHCHKUM.

Pazom 3 Tum, Kb «IliBnenne» npoBoaUTh po3poOKy IPOEKTY 1010 CTBOPEHHS
BITYM3HIHUX Kpwiatux paker (KP), mo € BaXIMBUM KPOKOM y PO3BUTKY Cy4acHO1
paketHoi 30poi. BupoOuuui moxmuBocTi BIIK, € Heanis, 103BOISIOTH 3a0€3MEUUTH
BUTOTOBJICHHS J103BYKOBHX Ta cBepx3BykoBHX (KP) Ta MonmepuByBatu 3apsau aJis
YKpaiHCHKUX PEAKTUBHUX CHCTEM 3aIMOBOTO BOTHIO. BemyTbest mpoekTHI poOoTH
moo ctBopeHHss KP cimelictBa « Kopuryn».

Kb «IliBnenHe» Bene poOOTH IO CTBOPEHHIO JIEKUIHKOX THITIB KPUJIATHUX PAKET.
Haitoimermx pesymnpTaTiB Oylio JOCSITHYTO y CTBOPEHHI JO3BYKOBOiI KpHWIIATO1
paketu, 3 TypOopeakTuBHUM ABUTYHOM. [loBenenHs mporo tumy KP nmo cepiitHoro

3pa3kaTak camo sk oamictuuHoi paket bBPK «I'piM-2», € HallOUIbII peaiCTUYHUM Y
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KOPOTKOCTPOKOBIN nepcrnekTuBl. CTBOpeHHs ABOX iHIMX TumiB KP Haa3BykoBoO1, Ta
riep3ByKOBOT — € OUIbIII HAYKOEMHUM MIPOIECOM 1 MOTpedye OulbImX (hIHAHCOBUX
Ta HayKoBUX pecypciB. CtBopeHHs 1ux tunie KP MokHa odikyBaTu B MepCreKTHBI.
Ocob6mmBoO cmix Bim3HAYMTH CTBOpeHHs rinep3BykoBoi KP. Taka 30pos, depes
3patHicTh aoJsiatu IO mpoTuBHMKA Mae, cTpaTermHi nepeBaru. A B MO€IHAHHI 3
nanpHICTIO 1000 - 1500 kM, poOuts et Tun KP — cTpareriaHoro 30po€ro CTpuMaHHS.

YK 623.4

Koctuna O.M., ctapumii HayKOBUW CHIBPOOITHUK HAYKOBO-TOCJIIHOTO BiAAUTY
LleHTpanbHOr0 HAyKOBO-IOCJITHOTO IHCTUTYTY 030pO€HHS Ta BIiCbKOBOT TEXHIKU 3C
VYkpaiHu, K.BIACHK.H., JOIICHT, TMIOJKOBHUK, Amnapiiiuyk 3.P., HaykoBuii
CIIBPOOITHUK  HAyKOBO-IH(popMaIiftHoro  Bigauty lleHTpanbHOTO  HAYKOBO-
JAOCJIAHOTO HCTUTYTY 030pO€HHs Ta BiiicbkoBO1 TexHIKM 3C YKpainu

AHAJII3 BILIUBY BUCOKOTOYHOI 35POI HA XIJI 1 PE3YJIbTATH
35POMHUX KOH®JIIKTIB OCTAHHIX JIECATUPIYDb

Bucokorouna 36posi (BT3) — 0oloBi cUCTEMU Ta KOMIUIEKCH O30pPOEHHS,
BHTOTOBJICHI HAa OCHOBI1 HOBITHIX MaTepialiB 1 TEXHOJIOTIM, CIPOMO’KHI B MEKax
JOCSIKHOCTIIIUTL peali3yBaTH MPUHIHUI ITOCTPUI—YpaKEHHS» 32 PaxyHOK KepyBaHHS
1 KOpekIii JocTaBku 30poi 1 OoempumnaciB Ha TPAEKTOPI IXHHOTO MOJLOTY. [HIIa
Ha3Ba — «smart weapons», IO B YKpPaiHCbKOMY IMEpeKiajii JOCIIBHO O3HAYae
«po3yMHa 30posi». Llelt TepMiH ToYaB MMPOKO BUKOPHUCTOBYBATHUCS ITICISI BIAHU Y
[lepcekiit 3aromi (1991 p.). Ilonstram BT3 mowamu omepyBatu, OCOOJIMBO Y
BIICHKOBHX 1 HAYKOBUX KoJiax, Ha Mexi 90-x pp. 20 cTopiuusi, OJHAK BIEpIIE Taka
30post Oyna 3acTOCOBaHA aMEPHKAHCHKOIO aBlalliero Ie Mia 4ac BiiHM y B’eTHami
(1964-75 pp.).

BT3, sika 3a0e3meduye TOUHY MOPa3Ky He JIMIIE IUTl 3arajoM, a i OKpeMux ii
€JIEMEHTIB YX KOMIIOHEHTIB, BAKOPUCTOBYETHCS JJIsi BUOIPKOBOI MOPA3KU HMIMPOKOTO
CIEKTpY ILUIeH, IO CKJIaJalTh EKOHOMIUHY 1 BIMCHKOBY IH@pacTpykTypu. Ilpu
IIbOMY JOCTYIHUMHU JUIA TTOPa3Ku € 00’ €KTH Ha BCIM TEPHUTOPIi KpaiHW MPOTHBHUKA,
CTUPAIOTHCS TMOHSTTS JIIHIl 00MOBOTO 3ITKHEHHS, TUITY 1 PPOHTY.

HaiiBaxnmuBimmu (QyHKIIOHATbHUMU siIKOCTIMU BT3 € Bucoka eQpekTHUBHICTD
BUKOHaHHs 00MOBOT 3aa4l, sIKa XapaKTePHU3y€eThC TAKUMU MOKa3HUKAMMU:

MPaKTUYHO TapaHTOBAaHE 3HUIICHHS 00’ €KTa 3TIMHO 3 MPHUHIUIIOM «TOCTPUI—
YpaKESHHS»;

BHUCOKI MIOKA3HUKHU 32 CIIBBIIHOIIEHHIM «€(EKTUBHICTh-BAPTICTHY;

MOETHAHHS BUCOKOI TOYHOCTI HABEICHHS 3 BUOIPKOBICTIO YpaKEeHHS LIUIEH;

HEAOCSHKHICTD 1 cucTeM 00’ ektoBoi [0 nmpoTtnBHUKA;

MPUXOBAHICTh 3aCTOCYBAHHS;

YpaXK€HHsI LTl HaBITh 32 HECIIPUATIMBUX METEOPOJIOTTUHUX YMOB.

3a panpHICTIO 11 po3pBHAIT, BT3 manoi i Bemukoi panpHOCTL. BT3 marmoi
TaTbHOCTI BUKOPHUCTOBYIOTh JUIA YPKEHHS MaInX 00’ €KTIB (30KpeMa OpOHbOBAHUX
MallvH) Ha 1oJi 6010, Mapiii ado y MiCIsIX 30cepe/ikeHHs. JlanbHIicTh iX 60MOBOTO

nycky He mnepeBumrye 10—15 kM. BT3 Bemmkoi gampHOCTI 3a0e3medye TOUYHE
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YpaXKEHHsS 1T, HE3aJeKHO BII JaIbHOCTI CTPUILOM Ta 4Yacy MOJbOTY, MPUIOMY
BOTHEBE YpPaKECHHsI BiIOYBA€eThbCsl 0€3 BCTYIy BIMCBK y Oe3mocepeaHe OoHoBe
3iTkHEeHHS. BupimanpHa ponb mnpu 3actocyBanHi BT3 HanexuTs mnepemyciM
gactuHaM [loBitpssanx Cun 1 GJI0Ty, OCHAIICHHMM KPHWJIATUMH PAKETaMH BETHKO1
nanbHOCTL. Bukopuctanus BT3 mo3Bosisie MiHIMI3yBaTH BTpaTH 0COOOBOTO CKIIATY
(KOHIIETILIIS TaK 3BaHO1 «0E€3KPOBHO1 BIMHI» ), @ B ypOaHI30BaHO1 MICIIEBOCTI — BTpaTH
cepell MUPHOTO HACEJICHHS.

Koxna cuctema BT3 mae Tpu (yHKIIOHAIBHO TIOB’s3aH1 OCHOBHI €JIEMEHTH:
pO3BiNKa, KEpyBaHHA, ypakeHHs. Boru abo p03HeceH1 y npOCTopl, abo KOPCTKO
00’ennaHl. OcHoBa ¢yHKUIIOHYBaHHA BT3 — moctiiHa po3Biika 1 JOpO3BIIKa
TEXHIYHUMHU 3ac00aMu 00’ €KTa ypaKeHHS.

Cucrtemu 1 koMmruiekcu BT3 moBuHHI MaTy Taki OCHOBHI BJIACTUBOCTI:

3a0e31euyBaTH BCEMOTOIHICTh 3aCTOCYBAHHS;

HIITPUMYBATH LUI0A000BICTh OJ1€pKaHHS HPOpMaLIii;

MaTH BUCOKY TOYHICTh KOOp/IHHAT 00’ €KTIB pO3BIIKH IUIIXOM BUKOPHUCTAHHS
€IUHOTO 31 CIOXXMBAa4aMH  PO3BIIYBAIbHOI  iHQOpMAIli BHCOKOTOYHOTO
HaBIFAII{HOTO TOJISA, IO 3a0€3MeYy€eThCs HAaBIMAIMHOO CYITyTHUKOBOIO CUCTEMOIO;

3a0e3nedyBaTy BUCOKY ONIEPATUBHICTG Nepenayl iHdopMalii CrioKuBadyam.

Jlo cuctem posBinku BT3 HamexaTs KOCMIUHI JIiTAIBHI anlapaTH, 10 OCHAIIEH]
TakuM  oOJajgHaHHsAM:  3acobamu  ¢oTorpadmHoi,  ONTHUKO-EIEKTPOHHOT,
(1)0T0Tene131311/1H01 i paJJ[IOTeXHILIHOI p03131):u<1/1 a TaKoX 3aco0om HOBITpHHOl PO3BITKI —
Oe3nyUIoTHI JIiTallbHI ~ amapaTH, JITaku pO3B1I[HI/IKI/I CTpaTeriHoOi 1 TaKTHUYHOI
PO3BIAKH;, 1 KpIM IOTO 3acCO0M HA3eMHO1 PO3BIIKH (pajio- Ta PaglOTEXHIYHOT)
PO3BIIKH, ONTUKO-EJIEKTPOHHA, 3BYKOBA 1 PO3BITYyBaJIbHO-CUTHAJII3AIlIHI CUCTEMH.
3apa3 3HayHy POJib BIIINPAIOTh 3aCO0U KOCMIYHOT PO3BIIKU. 30KpEMa, Iijl 4ac BOEH Y
Hepcmqn 3aroul (1991, 2003 pp. ) LIMPOKO BHUKOPHCTOBYBAIUCS aMEPUKAHCHKI
pPO3BINYBalIbHI CYMYTHUKH, SIKI TIepelaBa 3 KOCMOCY BiA€0-300pakeHHs
HEOOXITHUX paioHiB. IX BHKOPMCTaHHS JO3BOJIMJIO OIHIOBATH e(eKTHBHICTh
BUCOKOTOUYHHMX PAKETHUX yAapiB 1 PO3BIIYBaTH, 3 AOCTaTHIM CTYIEHEM TOYHOCTI,
000pOHY IpaKChKOi apMii HaBITh 3@ YMOB IIOraHOI1 BUJIUMOCTI.

B nomoBial po3Tismar0ThCS MUTAaHHS aHATI3Y BIUIMBY BHCOKOTOYHOI 30poi Ha
Xi1 1 pe3ynbTaTu 30pOMHUX KOHQIIKTIB OCTAHHIX JECATUPIUb.

YJIK 623.618

Koctuna O.M., ctapmmii HayKOBUH CHIBpOOITHUK HAYKOBO-JOCJTHOTO BIIILTY
LleHTpanbHOTO HAYKOBO-/IOCJIITHOTO IHCTUTYTY 030PO€EHHS Ta BIiCbKOBO1 TexHIKH 3 C
VYkpainu, K.BIACBK.H., JOLEHT, MOJKOBHUK, JlomanoB L1.O., HayanbHUK BiIALTY
Jlep>kaBHOTO ~ HAayKOBO-AOCJIAHOTO IHCTUTYTy BHMpoOyBaHb 1 cepTudikartii
030pO€EHHS Ta BIMICHKOBOI TEXHIKH, IMIATIOJKOBHUK
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3ACTOCYBAHHS IH®O OPMAIIMHNUX TEXHOJIOT'TH

IJIS1 YIOCKOHAJIEHHS BINCBKOBUX CUCTEM 1

KOMILIEKCIB 3B’SI3KY IPOBIJJHUX KPAIH CBITY
B CYYACHHMX MEPEKEIEHTPUYHUX BIMHAX

CydacHa MepexeleHTpuYHa BiliHa 30UIblIye NOTpeOy B OOMiHI JaHMMHU Ta
BiIEO, a TaKOX IOKPAIEHHS TO0JOCOBOr0 Tpadiky B yMOBaxX AaKTUBHUX il
pamio3aBan. [IpommcnoBicTh mepeOyBae I 3pOCTAIOYMM  THCKOM  IOJO
3a0e3neueHHs KOMYHIKallii, sIKi MOKHa BUKOPUCTOBYBATH Ta MiATPUMYBATH Ha MOJI
6oro. Ilepexin Bim aHAIOTOBOrO CHUTHATY A0 MU(PPOBOrO 3HAYHO BIUIMHYB Ha
MO>KJIMBOCTI Ta 3aCTOCYBaHHS BIICHKOBOTO 3B’ 513Ky Ha 10Jii 0010. BoHM BapioroThCs
Bil PO3IIMPEHHS 3aC00IB 3B’S3Ky 0 HIKUYMX TAaKTUYHUX PIBHIB, a TaKOXX OOMIHY
H(popMaIli€r0 MDK KUTbKOMa KOPUCTYBaYaMU B PEXKUMI PEATLHOTO Yacy.

TexHIYHO PBBHUI MDK aHAJIOTOBHM, OCHOBHMM 3ac000M 3B’S3Ky, 30Kpema
0e31poToBUM, 1 ITUGPOBHUM, BioOpaka€ PI3HUIN0 MDK CHTHaJaMH. AHAJIOTOBUHN
Oe3rnepepBHUI CUTHAJT BUTJISIAAE IK CUHYCO1/1a, TO1 SIK [IU(PPOBUI CUTHAII BUTJIAIA€
AK MPSAMOKYTHUH. Y mepumioMy BUNaAKy iH(opMallis MpeacTaBieHa sk Oe3nepepBHa
3MmiHHA. [{udpoBa TexHOJIOTI BU3HAUYAETHCS sIK 30epiraHHs abo 3amuc HbopMalii B
IBIHKOBOMY KOJ1 3 BHKOpHUCTaHHAM Iudp 0 1 1, mo6 mpoaeMoHCTpyBaTH, YU €
CUTHAI YM BIICYTHIM. DaKTUYHO, HE3aJIEKHO BII TOTO, KU BXITHUM CHUTHAT —
roJioc, Kjiapiarypa, BiI€O 4M iHIII 3ac00M — 1u(poBa TEXHOJIOTI MEPETBOPIOE Ta
nepenae Horo Tak camo, SIK JUCKPETHI 3aKOJI0BaH1 «J1aHDy, SIK1 MOTIM JOCTYIIHI a00
OJIHOMY TPU3HAUYEHOMY OJIepKyBauy, ab0 €JIeKTPOHHHM CIIOCOOOM MepenaroThes
0aratbOM OJIepKyBauam.

KpiM TOro, mudpoBuil curHaig MOBHICTIHO CYMICHMH 3 PI3HUMHU KaHaJaMH
nepefadi Ta HOCIMU iHQOpMaIllii, BKIIOYaOYM O€3IPOTOBUI pPaaio4acTOTHHIMA
3B’ SI30K, BOJIOKOHHO-OTITUIHY MEPEKY, KOMIT IOTEPHI IIMHHU, 1 MOKE OYTH TTPO30PUM
mig yac oOMiHy MbK HuUMH. Lli BracTHBOCTI Hajganu BIICHKOBOMY KOPHCTYBadeBl
MOXJIMBOCTI, $IKI MPOIMOHYIOTh IIEpEeBard Ha MOJi 0010, sKI paHiue Oyiu
HEMO>KJIMBUMH.

[TudpoBuii curHan NponoHye HU3KY MOKPAIIEHUX XapaKTEPUCTUK HOPIBHSIHO 3
aHAJIOTOBHUM, fIKI € OCOOJMBO KOPUCHUMH JJii CEepeaoBHIlAa OO0 Ta BUMOT [0
nepenadi iHdopmailii B ckiagHux ymoBax. [lo-mepiie, BIH MPONOHYE 30UTbIICHUN
pazalyc Aii 3 YITKIIIMM CUTHAJIOM 1 MIHIMaIbHUMH CHIOTBOPEHHSAMH, JEMOHCTPYIOUH
OUThIITy TEPEIMKOAOCTIUKICTh. [ludpoBril CUTHAT TaKOX JO3BOJISIE CHUIKYBATHCS
KUTbKOM CTaHI[iIM OJTHOYACHO, a TAaKOX HAJCWIATH W OTPUMYBATH T'OJIOC, TEKCT Ta
i fadi lle mo3Bosise oMy MBUAIIE AOCTaBISATA OUIbINe iH(OpMaIlii OuUIbIIIif
KUTBKOCTI OJIepKyBadiB ogHo4acHO. Lli BMacTHBOCTI MarOTh OCOOIMBY MIHHICTD IS
BIICHKOBHMX 3aCTOCYBaHb, JIC MMPOKE IMBHUIKE MOMMPEHHS HpopMaIli Ta epeaada
3BITIB 1 HaKa3B MOXke OyTH KPUTUUHUM. BUKOpUCTaHHS JOAATKOBUX MEpeBar Iux
BJIACTUBOCTEH BIIKpHUBAE€ MOXIIMBICTh 00’ €THAHHS HU3KH CTAHLIA Y MEpexy, L0
J03BOJIAE 1X Maike Oe3nepediiiHe CMUIbHE BUKOPUCTAHHS, SIKE 4aCTO HA3WBAIOTh
IHTErpOBAHUMH TaKTHUHUMHU Mepekamu (anr. [TN).

Pesynbrarom nochimxkeHn, npoBeneHux LleHTpoM KOMaHIHOI JOKTPUHU Ta

ocsiti CIIIA min Ha3zBowo «EnekTpoHika Ta Jroau: HOBI IH(OpMAaLliHI TEXHOJIOTI Ta
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NpOBENICHHS omepalin» y (gpaHiy3pkoi apMii, Oyl0 OTpUMaHHS BUCHOBKY, IO «3a
JOTIOMOT010 oM(pyBaHHS KOMaHAMPU POTU JOCSTIIN MEPCHEKTUBH Ha 1o 0010,
EKBIBICHTHOI MepCcreKTHBl HelM(PpoBoro KoManaupa datamsiiony». Kpim toro, 1e
3BUILHWJIO KOMAaHJHPIB Ha KOKHOMY PIBHI Bil pI3HOMAaHITHHX PYTHHHHUX 3aBJaHb,
HA/IaI04 M iM HIHMPIIY 0013HAHICTh PO CUTYALIK0 Ta OUIbIIY 3JaTHICTh 10 KOOPAMHALL
YacTKOBO 4epe3 Te, 110 BOHU MaJId JOCTYI A0 OUThII TOUHOT 1H(hOpMAIIi.

OxpiM omneparifHuX acTeKTiB, IIUPPOBHIA MITXIA HAJJAE MOMKIMBICTH PO3POOKHU
ciMeiicTBa pajio3aco0iB Ha OCHOBI CHUTLHOI apXirekTypu Iuiardopmu. Llen mimxin
MOJIETIIYE BIOPOBAXKCHHS HOBUX TNPOAYKTIB 13 BUKOPUCTAHHSIM TMEPEBIPEHOTO
IPOTPAMHOI0 3a0€3IeUeHHs, KOHIrypalii 1 onepaiiHuX Ipoueayp, yKe 3HaloMux
KIHIICBUM KOpHCTyBadaMm. Y TIO€AHAHHI 3 IMQPPOBOI0 CYMICHICTIO 3 PI3HUMHU
Jiarma3oHaMyd 4acTOT II€ JI03BOJIIE TAaKTHYHUM PaAJIOCTAHIISIM 3a0e3MedyBaTH He
TubkU npsimy BuauMicTh (LOS), ane it 38’130k no3a npsmoro Buaumictio (NLOS),
BKitouaroun noegHanus 3 SATCOM (cynyTHUKOBHI 3B’ S130K).

BpaxyBanns JIOCBITy  BIPOBAIKCHHS cydyacHuX  iH(opMaIlifHO-
TEJIEKOMYHIKAI[IMHUX TEXHOJOTI € BAXIUBUM (DAaKTOPOM yIOCKOHAIECHHS CHUCTEMHU
3B’ a3Ky 30poitHux Cun YkpaiHu.

VIIK 351.862.2:355.58

Kocaxk O.I'., nmoxtop dutocodii, crtapmmii Bukiamad kadenpu mpodeciiHoi
MIITOTOBKM IIEHTPY IMEPEeNiIrOTOBKYA Ta MiABUIICHHS KBamidikaiii HarioHansHO1
akagemii HamionansHO1 rBapAil YKpaiHu, NIMOJKOBHUK

1O IIMTAHb ®OPMAJII3OBAHOI TIOCTAHOBKH 3AJIAY
MAPHIPYTH3ALI TA PO3HOJALTY HASIBHOTO TPAHCIIOPTHOTI'O
PECYPCY JJIS1 MIPOBEJEHHS EKCTPEHOI EBAKYALIIT
CHELNKOHTHUHI'EHTY OJTHOYACHO 3 KUIBKOX YCTAHOB
BUKOHAHHS ITOKAPAHB ITPYU BUHUKHEHHI MACIHITABHOT ABAPII
HA OB’EKTI XIMIUYHOI ITPOMUCJIOBOCTI

[IpoBenennii aHami3s XapakTepy B3aEMHOTO PO3TAIyBaHHS  KPYHHHUX
HIANPUEMCTB XIMIYHOT MPOMHUCIIOBOCTI Ta YCTaHOB BUKOHaHHS nokapanb (YBII) Ha
Teputopii YKpaiHu MokaszaB, 10 y pa3l BUHUKHEHHs aBapil Ha Takux 00’ €KTax 10
3a0pyaHeHoi 30HU (33) MOXKyTh 0JHOYacHO notpanuTH Kutbka YBIL IloteHmiiino -
HeOe3neuHnMu ¢ BBakatu lleHTpanpHuii (3amopidbka, JIHIMPOMETPOBCHKA,
Yepkacwka 00:1.) Ta 3axiguuii (IBano-®OpaHkiBchka 0071.) perionu. Jljis pearyBaHHs
Ha Takl HaJA3BUYalHI CHUTyallll PEriOHATBHOTO pIBHSA Ta MPOBEIACHHS €BakKyallil
CIEIIKOHTUHTEHTY CTBOPIOBAaTUMETHCS YTPYMOBaHHS cui 1 3aco6iB HarioHanbHO1
reapai Ykpainu (HI'Y).

Takum 4YMHOM, BUHHMKAe OararoeTamHHii MPOIEC 3aTydyeHHS CWI Ta 3aco0iB
HI'Y no BUKOHaHHS €BakyallliHMX 3aXOJiB, 30CEpeIKeHHs cui Ta 3aco0iB HI'Y Ha
Mmexi 33, BcepennHi 33 1 BUBE3EHHS CIICIIKOHTUHTEHTY 3a Mexi 33.

B pamkax mpoBemeHHS AOCHKEHHS, Oyno 3JiicHeHO (opmanizoBaHy
MOCTAHOBKY 33J1a4 MapHIPYTU3allil Ta PO3MOIUTY HASBHOTO TPAHCIIOPTHOTO PECYPCy

AJ1 IIPOBCACHHA GKCTpCHO'l. GBaKyaI_Iﬁ CIICOKOHTUHI'CHTY 13 30HH Ba6py,Z[HCHH$I.
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Buxonsun 3 1poro Qopmanizaiis Mpolecy €Bakyallii CIEUKOHTUHTEHTY
nepeadavaTMe BUPIIICHHST HACTYITHUX 33]1a4:

3amaua 1. @opwmaniBarmis 3aralbHMX YMOB  €KCTPEHOI  eBaKyarlil
CIELIKOHTUHT€HTY.

CyTHICTh 3aja4il MoJisirae B MoJemtoBaHHI Mexi 33, (popMyBaHHI MHOKHUHU
TOYOK-BX0Oly (BUx01y) B (13) 33, 3HaX0 >)KEHHS MOTPEOU y TPAHCIIOPTHOMY pECypCl
TUITy aBTO3aK «A3» IJIs eBakyallii CHEIKOHTUHIEHTY Ta MEBHUM HOoro po3mojil 3a
Bcima YBII Bcepenuni 33.

3anaua 2. 30cepeIKeHHs MOTPIOHOT0 aBTOMOOUIBHOTO PECYpCy Ha MEX1 30HH
3a0py/IHEHHS.

OcoOnuBICTIO 3a7a4i € BUOIp MapIIpyTIB pyXy, 0 3a0e3meuars MiHIMaTbHUAN
yac mpuOyTTsA crenrpaHcnoprty Bin BilicbkoBux dactuH HI'Y nmo 33. CykymHICTB
TaKUX MapUIPYTIB pyXy CKIQJaTUMYyTh MAapUIPYTHUH TIJIaH 30CEPEKCHHS
aBTomMo0Ou1bHOTO pecypcy HI'Y Ha mexi 33. Take 30cepeykeHHs] 00yMOBIIFOBaTUME
MIEBHE PO3MOIUICHHS TPAHCTIOPTHOT'O PECYpPCy MK TOUKaMHU-BXoay B 33.

3amaua 3. 3amayi MapuIpyTU3aLli 751 eKCTPEHO1 eBaKyallii CIIeIKOHTUHT€HTY
13 30HU 3a0pYyTHEHHS.

CyrHicTe 3amaudi noJsisirae 'y BuOopi s koxHoi YBII eBakyariiiHoro
MapIIpyTy pyXy, Kl 3a0e31meuye MiHIMaJIbHAN Jac eBaKyarlii.

3agaya 4. 3amada pO3MOJUICHHS CIEIHKOHTUHIEHTY MDK yCTaHOBaMU
BUKOHAHHS MMOKapaHb, 10 3HAXOISITHCS M03a MexaMu 33.

3azaya 3BOJIUTHCS 10 PO3B’A3aHHS KIACUYHOI TPaHCHOPTHOI 3anadl MoHxka-
KonTtapoBrua, mo oOymMOBIIOBaTMME pO3MOAUICHHS YB si3HeHHWX 3a YBII, 1o
po3TaIioBaHi 3a Mexxamu 33.

OTXe, CYKyIHICT OTPUMAHHX PO3B’S3KIB CKIAJaTUMYTh 3MICT 3araibHOTO
ia”y eBakyati crneukoHTuHrenty YBII 3 33 y dpopmanizoBaHOMYy BUTIISIL

YK 621.396

KyBumnos O.B., 1.1.H.,, npodecop, 3acTynHuka HadaibHUKa LleHTpYy BOEHHO-
CTpaTeriyHuX JOCHKEHb 3 HayKoBOoi poOoTu HalioHanbHOTO YHIBEPCHUTETY
o6oponn Ykpainu, monkoBHUK, Kyk ILB., K.T.H, TOIIEHT, HAYaTbHUK HAYKOBOTO
LHEHTPY MpoOJieM BUXOBAaHHS JOOPOYECHOCTI Ta 3amoOiraHHs KOPYIIi y CEKTOpi
Oe3rneku Ta 00oponu HarioHanbHOTO yHIBEpCUTETY OOOPOHH YKpaiHU, MOJKOBHHUK.
ikyas P.B., HauanbHUK HAyKOBOT'O BIIJLUIy HAYKOBOTO IIEHTPY MpoOiieM
BHXOBaHHS JTOOPOYECHOCTI Ta 3aM00IraHHs KOPYMIIii y CEKTOpi 0e31eKku Ta 000pOoHU
HattionansHoro yHiBepcuTeTy 000pOHU YKpaiHU, MOJIKOBHUK

3ACTOCYBAHHS BE3NIIOTHUX JIITAJIbHUX AITAPATIB Y
CUCTEMAX PAAIO3B’A3KY BIMCBKOBOI'O ITPU3HAYEHHSA

3MIHU B CYy4YaCHOMY Xapakrtepl OONOBMH 11, MOB’sA3aHl, 30KpeMa, 3
MIBUINEHHSIM  3HAYYIMIOCTI PIBBHUX CHOCOOIB  JUCTAHIIIHHOTO BIUIMBY Ha
CYNpOTHUBHHKA;, MPIOPUTETOM BHCOKOTEXHOJIOTTYHUX BHIIB 30pOi; PO3MIMPEHHIM
MPOCTOPY BEIEHHS BIMNCHKOBUX i, a came, 30UIBIIEHHSM PO30CEPEIKEHOCTI

dbopmyBaHb Ha MoJi 000, POCTOM IVIMOMHHU EIIEIOHYBaHHS YIPYIOBaHb BIMCHK
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BHACHIOK 30UIbIIEHHS JalbHOCTI 3acOo0IB  ypaK€HHS CTOpPIH; 3pPOCTAHHAM
aAKTUBHOCTI 00OPOHHUX J1i; MIIBUILIEHHSAM 3HAUYIIOCTI PpO3BiAyBaIbHO -IUBEPCIHHUX
Aiii B TWIy NPOTUBHHKA, 3IMCHEHHSIM ,,C(POKYCOBAaHOTO” TOCTAa4aHHS 3aMICTh
CTBOPEHHS PO30CEPEIHKCHNX 3araciB 030pO€Hb 1 BIMCHKOBOT TEXHIKM Ta IHIIMX
MaTepiaibHUX 3ac00iB BUMAaraioTh IOCUJICHHS IHTEJEeKTyal3alii 1 poOoTu3arii
030pO€EHHS Ta BIICHKOBOI TEXHIKU.

CydacHi cucTeMu 1 3ac00M BIMCHKOBOTO pajio3B’s3Ky (QYHKIIOHYIOTH Y
CKJIQIHIA paTIOCICKTPOHHIM OOCTaHOBIN, IO 3YMOBIIOETHCS HABMHUCHHUMH 1
HEHABMHCHUMHM 3aBaJlaMH, SIK1 JIFOTh B KaHali, Ta 3aBMUPaHHSMH CHUTHAIIB, IO
BUHUKAIOTh BHACJIIOK 0araToNMpOMEHEBOr0 MOLIMPEHHS PATIOXBUIb. SIK CBITYNTH
J0CBig OOMOBHX i, 3aCO0U PaATIOCIEKTPOHHOTO TMOJABJICHHS 3JaTHI 3 BUCOKOIO
ePEeKTUBHICTIO Ta y KOPOTKHI Yac MOJIaBUTH CHUCTEMY 3B SI3Ky, MOOYy/IOBaHy Ha
TPaIUIIAHUX TTPUHIIUATIAX.

B ocTaHHI IeCATUIITTS Y apMisiX PI3HUX JEpKaB aKTUBHO BUKOPHUCTOBYIOTHCS
oesnutoTHi mitaneHi  amapatd  (BIUIA) 3  posmimenHsM Ha ix 1iardopmi
MajIoTa0apUTHUX PETPAHCIATOPIB JJIsI HA3eMHHUX PaTIOMEPEXK, JTO3BOJISIE 3HAYHO
MOKPAIIUTH TOKa3HUKH (DYHKI[IOHYBaHHS pPaJloMEpex, MIIBUIIMTU 3B’ A3HICTb
3ac001B paJio3B’sI3Ky Y MEpEeXi, MIIBUILUTH SK E€HEPreTUYHY, TaK 1 YaCTOTHY
e(EeKTUBHICTh paaioKaHaIB Ta OyayBaTH HOBI apXITEKTYpPH CHUCTEM PaIio3B’sI3Ky
BIIICHKOBOTO MPU3HAYCHHS.

OnHuM 3 MEepCNeKTUBHUX LUIAXIB BUPIIICHHS 3a7aul 3a0e3MeueHHs nepenayl
HpopManli y CKIQAHIA  PaalOCNeKTPOHHIA OOCTaHOBII €  3aCTOCYBAaHHS
OararoaHTeHHUX 3aco0iB pajio3B’ 3Ky, SIKI BUKOPHCTOBYIOTH TexHojorito MIMO
(multiple-input  multiple-output) y mnoegHaHHi 3  TEXHOJOTIAMH  ITUGPOBOIO
JiarpaMOyTBOPEHHS. 3aCTOCOBYBaHHS HANpAaBICHUX aHTEH (aJaNTHUBHUX aHTEHHUX
pemnitok (AAP) abo aHTeH 3 KOMYTAIl€l0 MPOMEHS) JO3BOJHTH IIIBUIIUTH
3aBaJ[03aXHUIICHICTh Pajio3aco0iB 3a paXyHOK MOKJIMBOCTI TPOCTOPOBOT (putbTpartii
3aBaJl, 3MCHIIUTH pPIBEHb B3a€MHHUX 3aBajl, WIIBUIIATH 3arajibHy MPOIYCKHY
CIIPOMOJKHICTb MEpEXi 3a paxyHOK MOJXKJIHMBOTO TOBTOPHOTO BUKOPHUCTAHHS
YaCTOTHO-4YaCOBOTO PECypCcy Ta 30UIbIICHHS BIIHOLICHHS CHUTHAI/IIYM B TOYLI
MPUHAOMY, TIIBUIIITH PIBEHB 3B’ I3HOCTI MEPEXKI.

Ile 3abe3meuynTh CTIMKE YIpaBIiHHSA CBOIMH BiiiCbKamMH, OONHOBUMH Ta
CHeIIaTbHUMH 3aC00aMH B YMOBaX CKJIAJTHOT PaIioeIeKTPOHHOT 0OCTAaHOBKH.

VJIK 355.6

Kynpuubkuii M.O. K.BIHCBK.H, C.H.C., IOKTOpaHT lleHTpambHOTO HAYKOBO-
JTOCJITHOTO HCTUTYTY 30poitHux Cun YKpaiHu, MOJKOBHUK

OBI'PYHTYBAHHS HEOBXIJTHOI KNIBKOCTI BO€E3JIATHUX 3PA3KIB
O3BPO€EHHS I BINCHbKOBOI TEXHIKU BIMCBHK (CHUJT) AJI1
NIITPUMAHHS 3AJAHOI'O PIBHA iX BOE3JATHOCTI
1] YAC BOMOBUX I

Axmyanvuicmo. JI0CBiI 3aCTOCYBaHHS BIMCHK (CHII) y JIOKQJIbHUX BIHAX Ta

30pOMHUX KOHQIIIKTAX CBITUUTH, IO OO0€3AATHICTh 3’ €JHaHb (4aCTHH, MiAPO3AUTIB)
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3QJICKUTh Bl OOMOBUX MOKIMBOCTEH BIACHKOBOTO (hOpPMYyBaHHS, 30KpeMa BiI iX
3a0e3nedeHocTi 00€3JaTHUMU 3pa3kamMu 030po€eHH 1 BliicbkoBO1 TexHikH (OBT).

[Tpu oMy, Tpeba po3ymiry, o 6oe3aatamii 3pazok OBT — 11e npate3garauii
3pa3oK, SAKUH YKOMIICKTOBAHWHA OOEKOMIUIEKTOM, 3alpaBlieHUH  IMajJbHO-
MacTwibHUMH Marepiaiamu (IIMM), a TakoX yKOMILJICKTOBAHUN MiATOTOBJICHUM
eKinaxkeM (00CIIyroro).

OuyeBuaHO, MO T Yac IUTAHYBAaHHS 3aCTOCYBAaHHS BIMCHK B XOJ1 omepartii
(OoioBUX miii) OCHOBHMM 3aBAaHHAM mTa0y o0 emxHanHs (3’ €qHAHHA) €
3a0e3MeueHHs CTaHy OO0€3aTHOCTI IMX 3pa3KiB, SKa JOCATAETHCS YITKUM
TUIAaHYBaHHSIM (PYHKITIOHYBaHHS CHCTEM 3a0€3IeUeHHs BIACHK (CHJI) Ipale31aTHUMU
spaskamu OBT (cuctemu BuUpOOHMIITBA, BITHOBJICHHA Ta PE3€PBY), BUTPATHUMU
MaTepiaibHO-TeXHIYHUMHU 3acobamu (MT13) (pakeramu 1 Ooempunacamu (Pib),
NaJIbHO-MAaCTWIbHUMM MaTepiajlaMH), a TakoX CHUCTEMHU MIATOTOBKHM 0OCOOOBOTO
CKJIally BIICBKOBOTO (POpMYBaHHS (EKiaxiB, 00CIIyT).

Tomy, po3poOiieHHs BIIMOBITHOTO METOUYHOTO anapary, IKHid 103BOJISIB Ou
BU3HAUUTH  HEOOXIIHY KUIbKICTH Ooe3matHux 3paskiB OBT 3 ypaxyBaHHsAM
MO>KJIMBOCTEH CHCTEM 3a0€3MEUCHHSI € aKTyaJlbHUM.

AHani3 OCTaHHIX JOCJIIKEHD 1 yOJTIKaI[iii BUSIBUB, 1110 MUTAHHIO 3a0€31ICUCHHS
00€3MaTHOCTI BIMCHK (CHJI) 32 paXyHOK YKOMIDIEKTYBAaHHS HEOOXITHOIO KUTBKICTIO
OBT npucBsiueHO 3HaYHY KUTbKICTh HAYKOBUX Tpallb.

[Ipu wpomy, y poOoTax yMOBHO MNPHUHHATO, MO Bilicbka (CUIN)
3a0e3neuyroThesl O0oe3marHuMu 3paskamMu OBT (He BpaxoByeTbcsi 3a0€3MEUCHICTh
BINCBK BHTpAaTHUMH MT3, a TakoX 3a0€3MEUEHICTh MIATOTOBICHUM OCOOOBHUM
ckianoMm). Takox cuctema 3a0e3neueHHs Biickk (cui) OBT, cuctema 3a0e3neueHHs
Biiickk (cui) Butpariumu Mt3 (Pib, [IMM Touio), cuctema niaroToBKu 0co00BOT0
CKany (eKimaxiB, 0OCIyr) AOCIIIKYIOTbCS SIK OKPEMO [IF0YM MiICUCTEMH 0Oe3
OI[IHIOBAaHHSA 1X CHOUIBHOTO (YHKITIOHYBAaHHS Ta iX  CyYMICHOTO BIUIMBY Ha
00€3/1aTHICT BIACHK (CHIT) T Yyac onepartii (00HOBUX JIii).

3BIICHU, METOIO JIOTIOBI/1 € BUCBITJICHHS METOJLY, SIKUH JO3BOJIIE OOIPYHTYBaTH
HEOOXIHY KUIbKICTh Ooe€3natHux 3paskie OBT Bilicbk (Cwia) Ay MiATpUMaHHS
3QJTaHOTO PIBHS 1X O0€3MATHOCTI ITi Yac omneparlii (00HOBUX Jiil).

OcHognumu pe3yibmamamil, AKi MOXCYmsb Oymu OmpumMaHi 3 GUKOPUCHAHHAM
3anponoHo8aHo20 Memooy €.

— TeopeTnyHe BinoOpaxeHHs 3MiHM cTaHy OBT Big TeXHIYHO TOTOBUX /0
o6oe3maranx OBT 3a paxyHOK (yHKITIOHYBaHHS BIITIOBITHUX CHCTEM 3a0€3IeUCHHS;

— OoOrpyHTYBaHHS HEOOXITHOI KUIbKOCTI Ooe3matHux 3paskie OBT s
3a0€3MeUeHHs 33/J1aHOTO PIBHS 0O0€3aTHOCTI BIACHK (CWiI) mim yac OOMOBUX M.
OOrpyHTYBaHHSI 3/1ICHIOETHCSI 3aBISIKU OEP>KaHHIO KUTbKICHOTO B3a€EMO3B’ 13Ky MK
3a/TaHMMU TTIOKa3HUKAaMH, SIK1 XapaKTepHU3yIOTh 00€31aTHICTh BIMCHK (CHI);

— MO>KJIMBICTh OUTbIII KOPEKTHO 33/1aBaTy (BU3HAYATH) BUMOTH /10 BUIITOBITHUX
cucteM 3a0e3NeueHHs], OPIEHTYIOUHUCHh NPH [IbOMY Ha BEMYHMHY 00€31aTHOCTI, SKa
3a[Ia€ThCs IITA0OM, IIaHYIOUYUM OOMOBE 3aCTOCYBaHHS BIACHK (CHII) 3 ypaXyBaHHSIM
CepeaHbOI000BUX MPUITYCTUMHUX Ta IMPOTHO30BAHUX BUTHOCHHUX BTPAT BIMCHK (CHIT)
abo OBT mnin yac 60MoBUX AiH (3 TOUKK 30pY BIBEPHEHOTO 30UTKY);

— MOJKJIMBICTh OUTbIII OOTPYHTOBAHO PO3MOAUINTH (DYHKIIOHAIBbHI 000B’ I3KU
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MDK MOCaIOBUMU 0COOaMHM, BIIIOBIIAILHUMU 32 MIITPUMaHHS O0€31aTHOCTI BIHCHK
(cum).

Bucnosku. Y 101oBiAi BUCBITJIIEHO OCHOBHI ITOJIOKEHHS METOTY, SIKU J03BOJISIE
OoOTpyHTYBaTH HEOOXITHY KUIBKICT Ooe3gaTHuX 3pa3kie OBT s mocsrHeHHS
3a/1aHOTO PIBHS 00€34aTHOCTI BiiChK (Cwil) min yac OoioBux nid. Takoxk MeTox
J03BOJISIE TEOPETUYHO OOTPYHTYBATH HEOOXITHY BEIMIUHY PE3EPBY MATOTOBICHOTO
0Cc000BOT0 CKJIaTy Il 3a0e3MmedeHHs] HeOOXITHOTO (3aaHOT0) piBHS 60€3aTHOCTI
00’ eqHaHHs (3’ €qHAHHS, YaCTHHM) MMPOTIATOM BCi€i onepartii (00HOBUX Jiil).

3aB/sAKH OJIepKAHAM B3a€EMO3B’SI3KaM MDK CKJIaJIOBUMH CUCTEM 3a0e31eUeHHS,
JOBEJICHO, IO OIIHIOBAaHHS pIBHSA OO€3JaTHOCTI TOTO UM IHIIOTO BIMCHKOBOTO
(dhopMyBaHHS 3 TIEBHOIO KUTHKICTIO OCHOBHOTO JIJIs1 HOT'O BUTY (rpyrm THUITY) TEXHITHO
rotoBux 3pa3kis OBT MOXIHMBO JHIe 32 YMOB BCEOIIHOTO aHAII3y MOYKIMBOCTEH
cucteM 3abe3nedenHs OBT Tta ButpatHux MTt3, CUCTEMH MIITOTOBKH EKIMaXIB
(ocomyr).

B mepcrnekTuBi 3anmponoHOBaHUN METOJ MOKe OyTH BUKOPHCTaHUN ITabaMu
TSI TUTAaHYBAHHS 3aCTOCYBaHHS BIACHK (CHUT) T yac omepairii (00HOBUX Jiil).

YJIK 351.862.4

JlaBpoB I.C., ag’roHKT MOKTOpaHTYpH Ta aj FOHKTYpu HarmioHanpHO1 akamemii
HarionanpHoi rBapaii Ykpainu, kamiran, beaai C.B., 1okTop Hayk 3 JepKaBHOTO
yIpaBIliHHA, Mpodecop, 3acTyIMHUK HadaJlbHUKA HaBYaJIbHO-HAYKOBOTO IIEHTPY 3
OpraHiBalii OCBITHBOIO MPOLECY — HayaJbHUK HAYKOBO-METOAWUYHOTO BUIALTY
HarmionanpHoi akagemii HarionanpHOT rBapaii YKpaiHu, TOJTKOBHUK

3ATPO3U OB’EKTAM KPUTUYHOI IH®OPACTPYKTYPU YKPAIHU B
YMOBAX BO€EHHOTI'O CTAHY

besneka kpuTmuHOI IH(PPACTPYKTYypu B yMOBaxX BOEHHOTO cTaHy HaOyna
HOBOTO 3Ha4yeHHs yepe3 30poiHy arpecito pociiichbkoi denepartii npoTu YKpaiHu.
PyiinyBanHs  a0o  mnopymieHHS — (YHKIIOHYBAaHHS  €JIE€MEHTIB  KPUTUYHOI
HPPaACTPYKTYpPH € TEPOPUCTUIHUMH JIIMH, SIKI CIIPUYHUHSIOTH CEPHO3HI BTpAaTH JIJIS
KIIFOYOBUX CEKTOPIB €KOHOMIKH, AISJIBLHOCTI IEPKABHUX IHCTUTYIIA Ta CYCIUTLCTBA
3arajioM, 10 MO€ NPU3BOAUTH 0 KaracTpo(mHMX HachiikiB. Takum 4uHOM,
3a0e3nedeHHs O0e3MeKH Ta CTAIOTO (PYHKIIOHYBAHHS KPUTHYHOI HEOPACTPYKTYpH B
YMOBaX BO€HHOTO CTaHy Ma€ CTaTd MPIOPUTETOM I JIepPKABHOI CHUCTEMHU
YIPAaBIIIHHA Ta 3aXHUCTY.

OdiniiiHe BU3HAYEHHS MOHATTS «TEPOPU3M» HABEJIEHO Y CT. 1 3akoHy YKpaiHu
«IIpo 60poTEOY 3 TEPOPUZMOM»: KTEPOPU3M — CYCIUTLHO HEeOe3TMeuHa NisIbHICTD,
sKa TIOJIATAaE y CBLIOMOMY, IUICCTIPSIMOBAHOMY 3aCTOCYBaHHI HACHIIBCTBA MIISIXOM
3aXOIUICHHS 3apYyYHMKIB, MiANalIB, YOUBCTB, TOPTYp, 3ISIKyBaHHS HACEJICHHS Ta
OprasiB Biagu ab0 BUMHEHHS IHIIMX MMOCATAaHb HA JKUTTS YW 37]0POB'S HI B YOMY HE
BUHHUX J0Jiel a00 MOrpo3W BYMHEHHS 3J0YMHHUX [ 3 METOI0 JOCSTHEHHS
3JIOYUHHUX IIUIEN.

[Ipo6nemartuka TepopusMy Oyja 1 3aIMIIAETHCSI O00'€KTOM HAYKOBHUX

JOOCIIIKEHb SIK YKPAaiHChKHX, TaK 1 3apyODKHHUX BUEHHX. 30KpEMa BapTO 3a3HAYUTH
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poboty B. Moxkisika, SKUi pO3Irisjae TEPOPU3M sIK CKIAQAHUN OaraToacreKTHHUMA
(heHOMEH NOCTIIKYEThCS HU3KOI CYCMUIbHMX Hayk: (puiocodiero, COIIOJIOTIE0, a
TaKO’X KOMIUIEKCOM IOPUAMYHUX HAayK (KpUMIHQIbHUM IPaBOM, MDKHApOIHUM
MpaBoOM, aAMIHICTPATUBHUM TIPaBOM, KPHUMIHOJIOTIEIO), Ma€ Pi3HI 3aKOHOJaBYl
MIAXOAW A0 TOHSTTS TEPOPU3MY Ta O3HAK CKJIAIB TEPOPUCTUYHUX 3JI0UYUHIB Y
HAIlIOHAJTBHUX MTPABOBUX CHUCTEMAX.

[TonibHy TOYKY 30py BHUCJOBJIIOE YUMAIO 3aXITHUX JAOCHIIHUKIB TEPOPUMY.
Hocminauk miei mpoOaemarnku b. [aHop mopae cBi BapiaHT BU3HAYCHHS
TEPOPU3MY: TEPOPU3M — II€ IHTEHCUBHE 3aCTOCYBaHHs a00 3arpo3a 3acTOCYBaHHS
HACWJIHLCTBA CTOCOBHO IIMBUILHUX 0CI0 a00 UMBUIBHUX 00’ €KTIB 3 METOIO TOCATHEHHS
MOJIITUYHOT METH.

OnHak, JDOCHIIHWKKA JO IbOTO 4Yacy HE MNPUAULUIM yBary mpoOJemam,
MOB'SI3aHUM 3 TEPOPUCTHUYHHUMHU 3arpo3aMu, IO BUHHMKIIM BHACHIIOK BIACHKOBOT
arpecii pociiicbkoi enepailii npotu YKpaiHu.

Mertoto nepxaBHOT MOMTUKUA Yy cepl 3aXUCTy KPUTUIHOT HEPPACTPYKTYpH €
3a0e3neueHHs 0e3neku 00'€KTIB KpUTHUHOI HGPACTPYKTYpH, 3a00IraHHs TIPO siIBaM
HECAHKI[IOHOBAHOTO BTpPyYaHHd B 1X (YHKI[IOHYBaHHS, MPOTHO3YBaHHS Ta
3ano0IraHHsl KpU30BUM CUTYaIIM Ha 00'€KTax KpUTHUYHOI 1HOPACTPYKTYpPH.

TexHOMOTMHNN TEPOPU3M — KPUMIHAIBHI MPAaBOTIOPYIICHHS, 1[0 BUNHSIIOTHCS
3 TEPOPUCTUIHOIO METOIO 13 3aCTOCYBAHHSAM SJAEPHOIT, XIMIYHOI, OAKTEPIOJIOTIYHOT
(OlomormHO1) Ta 1HIIOI 30pOT MAacoOBOTO ypakeHHS a00 i1 KOMITOHEHTIB, IHIIUX
IKUUJIMBUX U1  3JI0POB'S  JIIOAE pPEYOBHMH, 3acO0IB €JIEKTPOMArHITHOI i,
KOMITIOTEPHUX CHUCTEM Ta KOMYHIKAI[IMHUX MEpEeX, BKIIOYAIOUU 3aXOIUICHHS,
BUBEJICHHS 3 JIaly 1 pyHHYBaHHsS MOTEHLINHO HeOe3MeuHUx 00'€KTIB, Kl MPSIMO UM
OTIOCEPEAKOBAHO CTBOPWIM 200 3arp0Kyl0Th BUHHUKHEHHSIM 3arp03H HaJA3BUYaHHOT
CUTYaIlil BHACTIOK IMX /il Ta CTAHOBJISATH HEOE3MEKy /JIsl IEPCOHATY, HACEIEeHHS Ta
JTOBKULISA; CTBOPIOIOTH YMOBH JJIsl aBapii 1 KaTacTpo( TEXHOTEHHOTO XapaKTepy.

Le minkpecroe Paga HamioHabHOT 6€31eKu 1 000pOHH YKpaiHU, IKa B CBOEMY
pimenHi Ne 695/2023 Big 17 »xoBtHs 2023 poky 3a3Hauae: «...Kabmery MHICTpIB
VYkpainu 3a0e3neunTu y NECATHUACHHUNW CTPOK BUKOHAHHS pOOIT Ta 3aXOIB 13
HAJIGKHOTO IHKEHEPHOTO Ta (PIBUYHOTO 3aXUCTY (30KpeMa, 1010 MTPOTHAPOHOBOTO
3aXUCTy, CHUCTEM OIOBINEHHS, VYKPUTTIB [JIsI [EPCOHATy, PO3MIIICHHS
3aMacHUX/AYOMIOBAIBHUX IIYHKTIB YIPaBIHHSA Yy 3aXMILEHUX MICHAX) OO'€KTIB
KPUTHYHOL HppacTpykTypH,  30UIbIIEHHS  KUIBKOCTI  Ta  MOCHWJICHHS
000pPOHO3JAaTHOCTI BOTHEBHX Tpymnm 31 ckmaay 30porHumx Cun Ykpainm Ta
HamionaneHoi rBapaii  YkpaiHu, sKi 3[IMCHIOIOTh NPOTUIOBITPSHE NPUKPUTTS,
OXOPOHY 1 000pOHY 00'€KTIB KpUTUYHOT HPpACTPYKTYpHu. Bxkutu y necsituneHuuit
CTPOK BHUEPITHUX 3aXOIIB 31 CTBOPEHHS OTepaTopaM KpUTUIHOI 1HOPACTPYKTypH
Ha BIIMOBITHUX 00'€KTaX YMOB MIOO:

— 3aXUCTy MEpCOHATYy OO0'€KTIB KpUTUYHOI 1HPPACTPYKTypH, OpraHizaii Ta
311MCHEHHS €BaKyallliHUX 3aX0/1B y pa3l BAHUKHEHHS Ha/I3BUUAWHUX CUTYALlil;

— CTBOPEHHS pe3epBiB 00JIaIHAHHSI, 3aMIaCHUX YaCTHUH TOIIO JJIsI CBOEYACHOTO
BIIHOBJICHHSI  TMOIIKOJ/KEHUX OO0'€KTIB 1 3aXUCHUX CIHOPYA, KOHTPOJIO 3a
TOTPUMaHHSAM TpadikiB peMOHTY HEOOXITHOTO 00IaTHAHHS,
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— CTBOPEHHS cTpaxoBOoro GoHAY JOKyMEHTaIlli Ha yHIKaIbHE 00JaJHAHHS Ta
apXiByBaHHsI KpUTUYHUX 0a3 1aHuX (iX YaCTUH), 30KpeMa 3 BUKOPHUCTAHHAM XMapHHUX
HOCJIYT;

—3a0e3meueHHss  00'€KTIB  KPUTUYHOI  HQPACTPYKTYypu  JKepernaMu
CIIEKTPOIKUBIICHHS (EJIEKTpOTeHepaTopaMy) Ta HEOOXITHUM O0OCSATOM ITajrBa IS iX
CTIAKOTO 1 0e3nepelitHoro (PyHKIIOHYBaHHS;

— JOTPUMAaHHSA BUMOT 3aKOHOJIaBCTBA MPO 30epiraHHsl HeOe3MeuHUX XIMITHUX
PEUYOBUH 1 XIMIUHOT IPOAYKIII Ta HOBOJXKEHHS 3 HUMU;

— MOJKJIMBOCTI OTOBILICHHS! HACEJIEHHs, SKe MOTpAIUisie B 30HY MOKJIHMBOTO
YpaKEHHS, IPO BUHUKHEHHS HAJ3BHYAMHOI CUTYyaIlii Ha BIIIOBITHOMY O0'€KTI...».

Vxkazom Ilpesunenta Ykpainu Ne 64/2022 Bing 24 motoro 2022 poxky «IIpo
BBEJICHHSI BOEHHOTO CTaHy B YKpaiHD» Yy 3B'SI3KY 3 BIICBKOBOIO arpeciero pociichkoi
denepartii mpotu YKpaiHM Ha MincTaBl mpomno3ulli Pagy HamioHaTbHOT Oe3MeKH 1
o0oponu VYkpaiHu, BIINOBIIHO 10 myHKTy 20 vactuHu mnepmoi ctarti 106
Koncturymii Ykpainu, 3akony Ykpainu «IIpo npaBoBuil pexXrM BOEHHOTO CTaHY»
BU3HAYEHO  TEPIIOYEpProBl  3axoAu  3a0e3redyeHHs  O€3MeKu  KPUTHIHOI
H}pacTPyKTypu Ta BH3HAYCHO CYyO’ €KTHHUU CKJIa] Takoi MiJIBHOCTI, 30KpeMa,
BiiicbkkoBomy komannyBanHio (I'enepampHoMy mraby 360poitHux Cun Ykpainw,
KomannyBanuto 06'ennanux cwin 36poiiHux Cun YkpaiHu, KOMaHIyBaHHSIM BB,
oKpemMux poAiB BichbK (cui) 30poitHux Cun YKpaiHu, yNpaBiIiHHSAM ONEpaTUBHUX
KOMaH/1yBaHb, KOMaHAUpaM BIMCHKOBUX 3'€/IHaHb, YacTUH 30poiiHnux Cun Ykpainu,
Jlep>xaBHOiI TIPUKOPAOHHOT Ciy>kOn Ykpainu, Jlep’kaBHOI CHEMIaTbHOT CIY)KOU
TpaHcropTty, Jlep>kaBHOi Cay)OW CIEIiaTbHOTO 3B'S3KYy Ta 3aXUCTy 1H(opmartii
VYkpainu, Hamionansnoi rBapaii Ykpainu, CiyxOu Oe3neku Ykpainu, CiayxOu
30BHIIIHBOT PO3BIIKH YKpaiHu, YTPaBIiHHS AepKaBHOI OXOPOHU YKpaiHu) pa3oM i3
MiHicTepCcTBOM BHYTPIIIHIX CIIpaB YKpaiHu, HIIMMUA OpraHaMy BUKOHABYO1 BIIAJIH,
OpraHaMM MICIICBOTO  CaMOBPSAyBaHHS  3alpOBaKyBaTh Ta  3IMCHIOBATH
nependaueHi 3akoHoM Ykpainu «IIpo npaBoBuil pexkrM BOEHHOTO CTaHY» 3aXO[H 1
MOBHOBAKEHHS, HEOOXITHI i 3a0e3meueHHss 000poHU YKpaiHu, 3axXUCTy Oe3meKu
HAcCeJICHHS Ta IHTepeciB AepkaBu. [lepxkaBHi ciayx01 YKpaiHu 3 Haa3BUYAHHUX
CUTYyaIlld HEBIIKIJIAJHO pPa3oM 3 00JJACHUMHU, AEP>KaBHUMHU aIMIHICTPAI[IIMH, HIIUMU
Jep>KaBHUMH OpraHaMH, YCTaHOBaMH, MIANPUEMCTBAMHU, OpraHB3alisiMU BCIX (GopM
BJIACHOCTI TPUBECTH €IUHY JEpKaBHY CHUCTEMY IMBUIBHOTO 3axHCTy, Ii
(GyHKIIOHAIbHI Ta TEPUTOPIAIbHI MIICUCTEMH Y TOTOBHICTD J0 BUKOHAHHS 3aBJaHb
3a MPU3HAYECHHSM B OCOOJIMBUHN NIEPIO.

BiiicbkOBO-LIMBUIBHI ~ agMHICTpalii y  cdepl  3aXUCTy  KPUTUYHOI
HDPaCTPYKTypH peani3yloTh MPOTpaMH, CIPSMOBaHI Ha 3a0e3mneueHHs] 0e3TMeKu Ta
CTIAKOCTI 00'€KTIB KPUTHUUHOI HPPACTPYKTYPH, a TaKOK Ha MIABUIICHHS CTIAKOCTI
TEPUTOPIATIBLHUX TPOMaJ 0 KPU30BHUX CHUTYalIM, CHPUUMHEHUX NPUNHHEHHSAM a0o
NOTIPIICHHSAM HAJaHHS JKUTTEBO BAXIUBUX TOCIYT YW BUKOHAHHS KITIOUOBHUX
dbysKIH. BoHM po3p0o0ISIOTh TUTaHW B3aEMOJI 3alTydeHHUX CYO'€KTIB Y KPH30BHUX
yMOBax JUIA TIATPUMKH KPUTHUYHHMX (YHKIIM Ta HaJaHHS HEOOXITHMX IOCIYT, a
TaKOX IUIAHW 3 BITHOBJICHHS (DYHKI[IOHYBaHHsSI KPpUTUYHOI HppacTpykrypu. OKpiM
IbOI'0, CTBOPEHI CHEIIAII30BaHI IPOrpaMy HaBUYaHHs HACEJIECHHs i 3a0€3MeUeHHS
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3aXMCTy B YMOBAaxX pearyBaHHs Ha KPU30BY CHTYaIlil0 Ta BITHOBIICHHS IITAaTHOTO
(YHKIIOHYBaHHS BIINOBIAHO A0 BUMOr 3akoHy Ykpainu «lIpo kputuuny
HPPACTPYKTYPY».

Hapa3i, 3aBmsikm TATPpUMII 1HO3EMHHUX IMAapTHEPIB YKpaiHW Yy TaIWBHO-
€HEpreTMYHOMY CEKTOP1 BIPOBAIKYIOTHCS BIMCHKOBI 3aCO0M 3aXHCTY, 30KpeMa
CHUCTEMHU MPOTHUIIOBITPSIHOT OOOPOHHM, IIO JO3BOJIIIOTH 3aMO0IrTH PYHHYBaHHIM
KpuTHUHUX 00'ekTiB. KpiM TOro, 3amoODKHI 3ax0[u, SIKI peai3ylOTh OpTraHH
JepKaBHOI BIQAW Ta BIMCHKOBI aIMIHICTpalli, CHOpSAMOBaHI Ha 3MCHIICHHS
BPA3JIMBOCTI IUX OO'€KTIB 1 MIHIMBBAIIKO MOMXJIMBUX HEraTUBHUX HACIIIKIB,
BCEJISIIOTh HA/III0 B CYCIUILCTBO 1 CTIOHYKAIOTh TPOMAJISTH Y KpaiHU aKTUBHO OOPOTHUCS
3a CBO€ XKUTTS Ta 0€3MeKy OTOUYIOUHUX.

TakuM YMHOM MOJXKJIMBO 3pOOWTH BHCHOBOK, IO Hapa3l BXKUBAIOTHCS
J0AAaTKOBl HEOOXIMHI 3axoAu sl 3a0e3nedyeHHs O€3MeKdM Ta CTalIoro pPO3BUTKY
KPUTHYHOT IH(PPACTPYKTypu B yMOBaxX BOEHHOIO CTaHy. BojgHouac, BBeACHHs
BOEHHOTO CTaHy YCKJIAQJHIOE 3aBJaHHs 3 3a0e3rnedeHHs] O€3MeKr y BCIX CEKTopax
KpUTHYHOT  1HpacTpykTypu. Macmrad pyWHIBHUX HACHAKIB BIUIMHE Ha
(YHKIIIOHYBaHHS BCIX CEKTOPIB KPUTUYHOI 1H(GPACTPYKTypH U 3aMIIUTH TpUBAJl
HACJIIKY JIJIS e KaBH.

YK 629.7.071

JleontbeB O.B., 1.T.H., npodecop, TOJOBHUN HAyKOBUN CHIBPOOITHUK HAayKOBO-
JOCTIAHOTO YIpaBiiHHA HaykoBoro 1eHTpy IloBitpsHux Cun XapKIBCBKOTO
HarioHampHOTO  yHIBepcutery  IloBmpsumx  Cumm iM. IBama  KoxkemyOa,
bepnounuk JI.B., n.dutoc., npoBinHUN HayKOBUM CHIBPOOITHUK HAYKOBO-
AOCHAHOTO  Bigauty HaykoBoro ueHTpy IloBirpstHux Cun  XapKIBChKOTO
HamioHanbHOro yHiBepcutery [loBirpsuux Cun im. IBana Koxeny0a, wmaiiop,
Tpurydo FO.l., anx'foHKT HayKOBO-OpraHBalifHOTO BigALTy XapKIBCHKOTO
HaifioHabHOTO yHIBepcuTery [loBitpsinux Cuin im. IBana Koxeny6a, maitop

PO3POBKA TA IHTEI'PALISA AJITOPUTMIB ONITUMI3ALIIT
OPTAHIBAIIIMHO-IITATHOI CTPYKTYPH IHJKEHEPHO-ABIAIIMHOI
CJYKBH B IEPCHEKTUBHY IH® OPMAIIMHO-KOMYHIKAIIIHHY
CUCTEMY CYINPOBOJIKEHHS EKCILTYATAILII ABIAIIMHOI
TEXHIKH

[npopmariiiiHo-KOMyHIKaIliiHA  CHCTEMa  CYNPOBOJOKEHHA  EKCIUTyaTallii
aBiaiiiiHoi TexHiku (IKC CEAT) € nepCnekTUBHUM PIlIEHHSM JJI aBTOMAaTH3allil
NPOILIECIB YNPABIIHHSA TEXHIYHUM OOCIIyrOBYBAaHHSM aBiallliiiHOI TEXHIKHM B yMOBAax
cygacHUX OoioBux Aid. OCKUIbKM I1HKeHepHoO-aBiamiiHa ciayxoOa (IAC) Bimirpae
KITFOUYOBY POJIb Y MIATPUMII OOETOTOBHOCTI aBIAlIMHUX TMIPO3/IUTIB, BIPOBAIKCHHS
TaKoi CUCTEMH CHPHUSITUME MIIBUIICHHIO e(EKTUBHOCTI BUKOPUCTAHHS PECYpCIB Ta
3MEHIICHHIO 4Yacy Ha MIITOTOBKY JITaKiB 10 MOBTOPHUX BWJIBLOTIB. B ymoBax
po3ocepeKeHoro 0a3yBaHHS, IMBHAKOI 3MIHM OOWOBHX 3aBAaHb Ta OOMEXKEHOCTI
pecypciB, BIPOBAKEHHS aBTOMATH30BAaHUX CHCTEM YIPABIHHS CTa€ HE JIHIIE
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OaxaHuM, aje ¥ HEOOXITHUM €JIEMEHTOM ISl JOCSITHEHHS BUCOKO1 OTNEPaTUBHOCTI
aBlallIiHUX MIAPO3IUTIB.

OguuM 13 HampsMIB yJOCKOHAIEHHS, IO MOXe OyTH peali30BaHuil Yy
MallOyTHROMY, € pO3po0OKa alrOpUTMIB ONTHMBAIli OpraHi3aIliiHO -IITaTHO1
ctpykrypu IAC 3 nopamsmmM BripoBakeHHsIM ixX y nepcnektuBHy IKC CEAT. L
AMTOPUTMH MOTIH O JO3BOJMTH 3/AIMCHIOBATH aBTOMAaTH30BaHUN pPO3PaxyHOK
HEOOXITHOTO KUIbKICHO-SIKICHOTO CKJIany (axiBI(iB JJii BHUKOHAHHS TEXHIYHOTO
00CJTyrOBYBaHHS JITaKiB 3aJI)KHO B MOTOYHHUX YMOB, JOCTYITHHUX PECYpCiB Ta
00110BUX 3aBJaHb.

Po3pobka Takux anropuTmiB 0a3yBaTUMEThCS Ha Cy4YaCHHX MaTeMaTUYHUX
METO/1ax, 30KpeMa IMITaIliifHOMy MOJIETIOBaHHI Ta perpeciitnoMy ananizi. L{i meronu
JIO3BOJIATH TOYHO MOJIEJIFOBATA B3a€MO3B'SI30K MDK KUIBKICHO-SIKICHUM CKJIAJOM
oprauBauiiHo-mraTHoi cTpykrypu IAC 1 yacoM Ha BHMKOHaHHA oImepauii 3
TEXHIYHOT0 00CIIyroByBaHHs. BaxIMBOIO nepeBaroro Takoro migxoy € MOKJIUBICTb
OTIEPAaTUBHOTO PO3paxyHKy MoTped y (axiBIfX 3aJIeKHO BII 3MIHU OINEPaTUBHOL
00CTaHOBKH, II0 POOUTH CUCTEMY THYYKOIO Ta aJJallTOBAHOIO 0 pPeUTbHUX 0OHOBUX
YMOB.

B cBow uepry, IKC CEAT B mnepcnekTuBl J03BOJIUTh LEHTPATII30BAHO
KOHTPOJIIOBaTM Ta KepyBaTH BciMa TpoOLECaMH, TMOB'S3aHUMU 3 TEXHIYHUM
00CIIyrOBYBaHHSM aBialliiiHO1 TexHikU. Lle crpusTiMe 3HaYHOMY CKOPOYEHHIO Yacy
Ha 0OpOOKY JAaHMX Ta MPUUHATTSA PILIEHb, 110, Y CBOIO YEPry, MIIABULIMUTH 3arajibHy
OTIEPATUBHICTH 1 3HU3UTh PU3UKHU, MOB'sI3aH1 3 JIIOJCHKUM (HaKTOPOM.

Onniero 3 tosoBHUX nepeBar IKC CEAT € MOXIMBICT, TPOTHO3YBaHHS
noTped y TEXHMHOMY OOCIYroBYyBaHHI Ta IUIaHyBaHHS pECypCiB Ha OCHOBI
(akTUYHUX JaHMX TPO CTaH JITAKIB Ta 1XHIO eKcIuTyaTtaiito. Ile 103BOoIMTh OUIbII
e(QEeKTUBHO IJIaHYyBaTH PEMOHTHI poOOTH, 3amo0iraTd HEOYIKyBaHMM BIIMOBaM Ta
3a0e3meunt  OE3MEepepBHICTh BHUKOHAHHSA OoMOBHMX 3aBAaHb. OmneparuBHE
BIZICTEXKEHHSI TEXHIYHOTO CTaHY JITaKIB, PEECTpPAIlss MPOBEASHUX pOOIT Ta X aHAI3 y
peabHOMY 4acl JacThb MOJKJIMBICTb OpraHaM YIPaBJiHHS I1HKEHEPHO-aBlallliHOT
CIIy>kOM mpuiiMaTt OOTPYHTOBAHI pPIlIEHHS IIOJ0 3aCTOCYBAaHHS HASBHOI aBIALIITHOL
TEXHIKH.

3anpoBaKEHHSI AITOPUTMIB ONTUMIBBAIll OpraHi3alliifHO -IITaTHOI CTPYKTYpHU
IAC y pamkax IKC CEAT craHe BaxJIMBUM €TalOM Y TMIBHUIICHHI 3arajibHOi
e(QEeKTUBHOCTI YNpaBIiHHS aBlalliiHUMK minpo3aiviamu. lle 103BoMUTH HE juie
MIBUIMTH €(PEKTUBHICT, BUKOPHUCTAHHS PECYPCIB, ale ¥ CHPHATAME 3HIKECHHIO
BUTpAT HAa TEXHIYHE 00CIyTOBYBaHHS 3aBJISKU pallioHami3alli podoyoro mnporuecy. B
yMOBax Cy4yacHMX OOHOBHMX [iif, J€ IIBUAKICTh pearyBaHHi Ta e(QEeKTUBHE
YIPaBIiHHA peCypcaMy MaloTh BUPIMAIbHE 3HAYEHHS, BIPOBAIKCHHS IIET CHCTEMH
3HAYHO TMOKpPaIUTh OO0€37aTHICTh aBlAllIMHUX MIAPO3JUTIB Ta 3a0€3MEUHUTh 1XHIO
3/IaTHICTH OTIEPATUBHO pearyBaTy Ha 3MiHy OOCTaHOBKH.

Takum uyumnom, BrpoBamxeHHs IKC CEAT 3 iHrerpaii€ro airopuTmis
onTUMialil opra"i3amiiHo-mTaTHOi CTpykTypu IAC € HeoOXiTHUM KpPOKOM ISt
3a0€3MeUeHHs BHCOKOTO PIBHSA OOErOTOBHOCTI aBiaIlIiHUX MIAPO3IUTIB B YMOBaX
cydyacHHX BUKIMKIB. lle cnpusitume epeKTHBHINIOMY BHKOPHUCTAHHIO PECYpCIB,

CKOPOYCHHIO HaCy Ha TEXHIYHE O6CJ'IYTOBYB3HHH Ta HiI[BI/IHIGHHI-O 3arajibHO1 Oe3IIeKn
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MOJIbOTIB, 10 € KPUTUYHO BAKJIMBUM JJIs1 YCHIIIHOTO BUKOHAHHS O0OMOBUX 3aBAaHb Yy
peaIbHUX YMOBAaX BIMHHU.

YJIK 351.861:504.064:614.8

JleBTepoB O.A., 1. T. H., ipodecop, ¢.H.c. HailioHanbHOTO YHIBEPCUTETY IUBLUTLHOTO
3aXUCTy YKpaiHW, TMOJKOBHHMK CIy>KOM ImBUIbHOTO 3axucty, CratuBka €.C.,
3100yBay BUIIOT OCBiTH HalliloHanbHOTO yHIBEpPCUTETY LIMBUILHOTO 3aXUCTY YKpaiHU,
CTapIIHi JISHTCHAHT CITy’)KOH [IUBUTLHOTO 3aXHCTY

IHTETPAL[ISA AKYCTHUYHUX TEXHOJIOI'TA 151 TIPOCTOPOBOTI'O
OPIEHTYBAHHS BIICbKOBOCJIYKBOBIIIB B YMOBAX
HE3AJOBIVIBHOI'O BI3YAJII3BAJIBHOI'O KOHTPOJIIO

Tpanuiiiini MeToAu HaBiramii Ha MICIIEBOCTI, 30KpeMa NPWIAAU HIYHOTO
OaueHHs, JIIXTapl Ta IHII ONTUYHI 3aCO0U, MalOTh CYTTE€BI OOMEXEHHS B yMOBax
6oioBux aiit. Lli mpucTpoi mpairoroTh Ha OCHOB1 BUITPOMIHIOBAHHST ONITUYHHUX XBHJIh
B IH(ppadepBOHOMY a00 yIbTpadioIETOBOMY CIIEKTPaX, 0 3HAYHO IMIIBHUIIYE PU3UK
JIeMacKyBaHHS BIHCHKOBOCIY>KOOBIISl. BHKOpUCTaHHS TakWX CHCTEM CTBOPIOE
MIBUIIEHY BPa3JMBICTh 0 BUSIBJICHHS MPOTUBHUKOM, SIKHM MOKE 3aCTOCOBYBATU
CIIeliali3oBadl 3aco0M  pajiofioKamii Ta IHIN CHCTEMHM BUSBJICHHS, 3J1aTHI
NEepEeXOIUIIOBaTh M aHaIByBaTW BUIIPOMIHIOBAHHS I[bOTO Jiana3oHy. lLle 3Hmkye
TaKTUYHY €PEKTUBHICTh TPAAUIIMHUX ONTUYHUX 3aCO0IB OPIEHTYBAaHHS B OOMOBHUX
YMOBax, OCOOJMBO B CHUTYyaliIX, /1€ MAacKyBaHHS € KPUTHYHUM IIapaMeTpoM.
BukopucTtanHs JixTapiB TakoX POOUTH BIHCHKOBOCTYKOOBIIIB JIETKO BHUIWMHMH B
TEMPSIB1, CTBOPIOIOYM JOJATKOBY HEOE3MEKY JJis iXHBOT'O KUTTSA, 0COOIUBO I Yac
3MIHM TO3MILIA. 30Kpema, MpU MepecyBaHHI B OKOIAaX, TpaHILIEesX ado mepeciueHii
MICIIEBOCTI, JI€ € BeJIMKa KUIbKICTh MPHUPOIHUX Ta IMTYYHHUX MEPENIKO (HapUKIaI,
MIPOBAILIA, SIPU, YKPUTTH).

VY Takux ymMoBax HEOOXITHO MaTh MOXKJIMBICTH IBUIKO M TOYHO BU3HAYATH
po3TallyBaHHs, po3mipu Ta GpopMy 00'€KTIB, HaBITh SKIIO BOHU HE MOXYTb OyTH
BBYaJbHO 1MeHTU(DIKOBaHI yepe3 06Me>1<eHy BuauMicTh. TempsBa, TYCTHH AuM,
1oraHa 1noroJjia abo rycTui Jic 10/1aTKOBO YCKIIAJHIOIOTh OPIEHTYBaHHS, 110 POOUTH
BUKOPUCTAaHHA ONTHYHUX MPWIAAIB Maixke Oe3pe3yiapTaTHUM. ToMy BHHHUKAE
noTpeda B TEXHOJIOTIX, SIKI JO3BOJISIIOTh O€3MEYHO OpPIEHTYBAaTHCS HA MICLIEBOCTI,
MIHIMI3YIOYH PU3UK BHUSIBICHHS.

B po6orTi [1] aHani3ByeThCsl BUKOPUCTAHHS CUCTEMHU aKyCTHYHHX CEHCOPIB SIK
JI0OJJaTKOBOTO 3aco0y OpIEHTYBaHHS y TPOCTOPl 3 HE3aJO0BUIBHUM BI3yaJIbHUM
koHtposieM (HBK) mig wac mixBimaui HacminkiB Hag3BuyaiiHux curtyauid (HC). B
ymoBax HBK BiificbkoBOCIy)0OOBIII 3HaYHO OOMEXKEHI B OpIEHTYBaHHI Ta
nepecyBaHHI. Ili  dakropm  MOXYTh  MpPU3BECTH  JO  TPaBMYBaHHSA
BIICBKOBOCITYOOBIIS, YCKIAQIHUTU MPOLEC NEPECYBaHHS Ta 3HU3UTU €(PEKTUBHICTh
NPOBEACHHS CIEUIaIbHUX BIMCHKOBUX omepauiil. BuKOpHCTaHHA aKyCTUUYHHMX
CEHCOpIB JI03BOJIIE KOMIICHCYBAaTH IIi 0OMEXKEHHs, 3a0e3medyroun e(peKTUBHE Ta
Oe3meyHe rmepecyBaHHS BIMCHKOBHX MIIPO3/IUTIB y CKIQTHUX YMOBAX.
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OnnuM 3 pilieHb 1€l TpoOJieMU € BOPOBAIKEHHA €(EKTUBHUX METOJIB
IHAUKaUil (popMH Ta pO3MIpY EPELIKO, A1 3a0€3NEUEHHS X 0€3MEeUHOr0 MPOXOY.
[lporoHyeTbCsl ~ OCHAIyBaTH  PSATYBAIbHUKIB ~ MOPTAaTUBHUMH  €KpaHaMH,
po3MilieHuMK Ha nepeamaydi, [2] abo mnpoekuiinumu aucmiesmu (Puc. 1).
[Mpunuun maukami QoOpMH Ta PO3MIPY TNEPEIIKOJ] peali30BaHUN HUITXOM
BIPOBAIKEHHST €(DEKTUBHUX METOJIIB, 1110 3a0€3Meuyl0Th Oe3NeuHe MepeMIICHHS B
CKJIaqHUX yMmoBax. JlJii IbOro MPOMOHYETHCS OCHAIYBaTH BiICHKOBOCIYXOOBIIB
MPOCSKIIIHHUMHA THUCTUIeIMU (prc. 1), ab0 MOPTaTUBHUMH €KpaHaMH, 3aKpIJICHUMH Ha
nepeAIunyYi, IHTErPOBAaHUMU B IXHE CIIOPSKEHHS, YTBOPIOIOYH CUCTEMY aKyCTUIHOT
Hapirauii (puc. 2). JlaHi cucteMu A03BOJSIOTH y peaJbHOMY 4aci BimoOpaxkaTtu
H(popMaLil0 PO MPOCTOPOBI MEPEIIKOAM, IO CHPHUSAE MIIBUILCHHIO OE3MeKH Ta
OTIEpaTHBHOCTI M1 yac nepecyBands B ymoBax HBK.

Pucynok 1 — Po3MimieHHsI TpOEKIIIHHOTO AUCTUICIO HAa 3aXMCHOMY IIOJIOMI
BIICEKOBOCITYk00BIIs (1 — MpOeKUIHMIA TUCTIIIEH )

[Tpuctpiii

[Ipoekuiiinmii 2 o
aKyCTHHHOT i

JAHCILIeH

rd N S ™

PucyHok 2 — CucTema akyCTUIHOT HaBiraitii 1 BiiChKOBOCITY>KOOBIIIB
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[linxim A03BOJMTH ONTUMI3YBaTHU OO0'€éM eKIMipyBaHHS, POOJISYM TMPOIIEC
pATYBaIbHOI omepariii OuthbIl e(peKTUBHUM 1 KOMGOPTHUM Jisi PATYBAIbLHUKIB.
[loxkpammTe CcBOOOAY TIEpeCyBaHHS, MAHEBPCHICTh Ta IIBHJIKICTh PEaAKIIii.
[TpumBuAIMTE OOMIH ONIEPATUBHOIO H(GOPMAIEIO0 Ta KOOPAUHALIIO 1 MAPO3LTY.

OCHOBHUH MPUHIMI POOOTH MPUCTPOIO AKyCTUYHOI il CUCTEMU TOJISITaE y
BUIIPOMIHIOBAHH1 3BYKOBHUX XBWJIb Ta aHaJi31 iX BiIOUTTA Bim 00'ekTiB. Binctans 10
nepemKkoau Ta ii popma MOXKyTh OyTH pO3paxoBaHI HA OCHOBI Yacy, 3a SIKHHA 3BYK
MOBEPTAETHCS 0 JAaTYMKA, Ta 3MIHA aMIUTITY TN XBHJIL

IlepeBaru:

HeBuaumicTe a7 NpPOTMBHWKA — HA BIIMIHY Bi IH(ppauepBOHOrO Ta
yIbTpadioIeToBOr0 BUIPOMIHIOBAHHSA TPAJUIIMHUX MPUCTPOIB OPIEHTYBAHHS,
aKyCTHUYH1 XBUJII HE BUSIBJIIIOTHCS CTAHIAPTHUMH ONITUYHUMU 3aC00aMU;

MoxuBicTh (PYHKUIOHYBaHHSI B TOBHIM TEMpsIBI — aKyCTU4HI CEHCOpHU
3QJMIIAIOTECS €(PEeKTUBHUMHU B YMOBax 3aJMMJICHOCTI a00 MOBHOI BIICYTHOCTI
CBITJIA;

VYHIBepCaIbHICTh Ha PI3HUX TUIAX MICIICBOCTI — aKyCTUYHI CUCTEMH OJTHAKOBO
e(pEeKTUBHI B JICOBUX, TIPChKMX a00 MICBKMX yMOBaX, II0 POOUTh iX IIHHUM
IHCTPYMEHTOM Y PI3HUX THIAX CEPEIOBHIIA.

Jlis obOuucieHHs BiacTaHi g0 00'ekTta (MEPEUIKOAN) BUKOPUCTOBYETHCS

dhopmyina:
T
Uy [ xt
g =2@xt_ VT
2

2

ae: d(T) — BiacTaHb A0 00'ekTa, o(T) — IBUAKICTH 3BYKY B MOBITpPi (B
3aJIGKHOCTI Bifl TeMIepaTypH CEpPelOBUIIA), t — Yyac MOBEPHEHHS 3BYKOBOI XBHJII 10
JaT4uKa.

VY nockoHaneHHs: METOAIB HAMKAIL (GOPMHU Ta pO3MIPY MEPELIKO]] € BAKIMBUM
3aBAAHHSAM I MigBUIIEHHA edekTuBHOCTI JikBigaiii HaciiakiB HC. Inrerparis
TEXHOJIOTIM, TaKUX $IK €KpaHW Ta OUCIUIEi, 3 JAaHUMHU Bl CHCTEMHU aKyCTHUHHUX
JATYUKIB, TO3BOJUTH 3a0€3MMEUNTH BIHCHKO BOCTY>KOOBIIIB HEOOXITHOO OTIEPATHBHOIO
iHpopMalliero s TPUNHATTS OOIPYHTOBAHUX pilleHb Ta 3HU3UTH JIEMACKYIOUUN
(dakTop B yMOBax BeACHHs OOMOBUX JIi.

YK 35.623

JlicoBenko JI.B., K.T.H., 1011., 3aCTYITHUK HavyaJIbHUKA aKaJieMii 3 HAYKOBOi poOOTH —
HavyaJIlbHUK HAYKOBO-OpTaHBauiiHoro Bigauty, JApyxunin B.C., nokrop ¢uocodii,
cTapmmii BukIanad kadempu 3abe3nedeHHs NaTbHO-MACTUIHBHUMHU MaTepiaaMu
bakynbTeTy MATOTOBKHU CIICIIIAITICTIB THUJIOBOTO 3a0e31eueHHS
Meabnuk B.B., npoBinHMIT HAYKOBUN CIIBPOOITHUK HAYKOBO-IOCTITHOTO BiAAUTY
npo0JieM PO3BUTKY CHUCTEMH THJIOBOTO 3a0e3Ie4eHHs] BIMCHK (CHJI) HAYKOBOTO

LEHTPY
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IHNPOBJIEMU TA NIEPCIIEKTUBU 3ABE3IIEYEHHSA KIBEPBE3IIEKHN
JOTICTUYHUX CUCTEM MIJAPO3/LIIB 35POMHNUX CUJI YKPATHHU

KibepOe3neka NOTICTUYHUX CUCTEM BIHCHKOBHUX IMIPO3JIUIB € OJIHIEID 3
KITFOUOBUX CKJIAJIOBUX HAAIMHOTO Ta Oe3mepebiifHoro 3a0e3nedeHHs miapo3/IUTiB i1
yac OomoBux aii. CyyacHi KOH(JIIKTH JIEMOHCTPYIOTh, IO JIOTICTUYHI MEpExKl
CTalOTh BC€ OUThII BpPa3MBUMHU JI0 KiOepaTak, SIKi MOXKYTb MPHU3BECTU 0 3PUBY
MOCTa4vyaHb, BTPATH BAXJIMBOI 1H(GOPMAII Ta HaBITh TOBHOTO BUXOJY 3 JIAAy CUCTEM
YIPAaBIIHHA JIOTICTUYHUMU OIEpalliiMU. 3JTOBMUCHUKM HaMararoTbCs BTPYYaTUCH Y
JIOTICTUYHI IPOLIECH, CTBOPIOIOYH (alIbIINBI MAPLIPYTH MOCTAYaHHs, CIOTBOPIOIOYH
JaH1 PO 3amacy Ta pyHHYIOYH KaHAIM 3B'sI3KY MDK JIOTICTHIHUMU TIPO3AUIaMH.

Ananiz cutyallii B YKpaiHi Moka3ye, 10 B yMOBaX aKTUBHMX OOMOBHUX i
NUTaHHA KiOepOe3NneKn JOTICTUYHUX CHUCTEM CTa€ HAA3BUYANHO aKTyaJIbHHM.
MacoBaHi ataku Ha KpUTHUYHY H(PpPaCTPyKTypy Ta LHH(PPOBI CUCTEMHU YNPABIIHHSA
MOXXYTh MOPYLUIUTH OE3MEPEepPBHICTh MOCTaYaHb, AE30PIEHTYBATH KOMaHIYyBaHHS Ta
CTBOPUTH HEOE3MeKy i BIMCHhKOBUX YaCTUH. 30KpeMa, 3JI0M CHCTEM YIPaBIIHHS
3amacaMyd MOXK€ TPU3BECTH 10 NPUUHATTS XUOHHMX PIIEHb MIOJ0 PO3IMOIUTY
pecypciB, a CHOTBOPEHHSI JaHUX MPO MAPIIPYTH JOCTABKH — J0 BTPATH BAHTAXKIB Ta
30UTBIIICHAS PU3UKY JJISI 0COOOBOTO CKIIATy.

OcoOnuBy yBary ciin npuaumTd gocBiny kpain HATO, ski akTHBHO
BITPOBA/KYIOTh KOMIUICKCHI CHCTEMU 3aXUCTY JAHUX Ta METOU BUSIBIICHHS 3arpo3 y
cBOiX JorictuyHux omnepauisx. Hampukmnan, y cuctemi «Cyber Logistics Defense»
BHKOPHUCTOBYETHCSI O0araTopiBHEBHM MOHITOPHHT TPAHCIIOPTHUX 3aCO0IB, TIEpEBIpKa
CIIPaBXHOCTI MapUIPYTIB MOCTAa4aHHs Ta MM(pPyBaHHS [aHUX Ha KOXHOMY eTari
JoricTHYHOTO JaHiora. Lle 703BoJsie onepaTuBHO BHUSBISATA aHOMAJIl y MpoIiecax
NOCTayaHHs Ta pearyBaTd Ha MOTEHIHHI 3arpo3u. B ymoBax cyuyacHoi riopuaHoi
BIliHU, ¢ KiOepaTaku TOETHYIOThCS 3 (BUYHMMH aTakaMu Ha 1HPPacTPYyKTypy,
3aXUCT JIOTICTUYHUX CUCTEM CTAa€ OJTHUM 3 HAMMPIOPUTETHIIMX 3aB/IaHb.

OcHoBHI mnpoOsiemu 3a0e3neyeHHs KiOepOe3NeKn JOTICTUYHUX CHUCTEM
BKJIFOYAIOTh HEJOCTaTHIA pIBEHb 3aXUCTy IHMOpPMAIiHUX KaHAIIB, BIICYTHICTb
IIEHTPANI30BAaHOTO  MOHITOPUHTY  KiOep3arpo3 Ta  HEIOCTaTHIO  KUIBKICTh
CIICIIIATI30BAHUX NPOTPAMHHUX pIlIeHb JJIsi BUSBICHHS arak y pealbHOMY Haci
BincyTHICTh YITKMX NPOTOKOJIB 3aXUCTY JIOTICTUYHUX MNPOLIECIB MOKE IPUIBECTH J10
BTpaTd KOHTPOJIIO HAJ| JIAHIIOTaMU MOCTa4yaHHs, BUTOKY iH(popMali Ta BUXOIY 3
Jay KpUTUYHO BaXIJIMBUX €IEMEHTIB JIOTICTUYHUX CHUCTEM.

[lepcrieKTUBHUM HAMPSIMOM IS TIIBUINECHHS KiIOEpOE3NeKH € BIPOBAIKEHHS
CTaHJApTIB O€3MeKH Ha KOXKHOMY eTami JIOTICTUYHOTO TPOLECy, TaKuxX SK
nm@pyBaHHS TaHUX, KOHTPOJIb JOCTYIY 10 CUCTEM YIPAaBIIHHS 3alacaMu, a TaKoX
peryJsipHI ayauTH OE3TeKH I BUSBJICHHS Bpa3JUBOCTEH. BakimBy posb Bimirpae
IHTerpalis MTYYHOTO IHTENEKTY Ta MAIIMHHOTO HAaBYaHHS 7SI aBTOMATUYHOTO
BUSIBIICHHS Ta aHAI3y aHOMAIbHOI AKTUBHOCTI B JIOTICTUYHHMX CHCTEMAaX, IO
J03BOJIUTH MBUAKO 1MEHTU(IKYBATH TTOTEHIIIMHI 3arp03H Ta 3amo0irTy iX peaizarii.

JIoCBin MPOBITHUX KpaiH-MAPTHEPIB IMOKa3ye, IO KIFOYOBUMH HampsMaMH
3aXUCTY JIOTICTUYHUX CUCTEM € CTBOPEHHSI OaratopiBHEBHX CUCTEM KiOepOe3mneKku 3

MOXUIMBICTIO IIBUAKOI ajamnTailii 10 HOBHMX 3arpo3, BUKOPUCTaHHS IHCTPYMEHTIB
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KIOEpPO3BIIKM [JI1 aKTUBHOTO BHSIBJICHHSI arak Ta 3a0€3MEeUeHHs ONepaTUBHOTO
pearyBaHHs 3 MIHIM&IbHUM BIUIMBOM Ha JIOTICTUYHI omepaui. YKpaiHChKi
JIOTICTUYHI MAPO3JUIM TMOBUHHI aKTMBHO PO3BUBATH 1€ HAINpPsSM, BPaxOBYIOUU
crreniiky OOMOBHUX i Ta MOCTIMHI 3MIHU Y TaKTUYIHIN 00CTaHOBI. BukopucTanus
IHHOBAIIMHUX PIllIEHb, TAKUX SK aBTOHOMHI CHCTEMH MOHITOPUHTY Ta 3aXHCTY
JaHUX, JO03BOJIUTh MIIBUIIUTUA CTIMKICTh JIOTICTUYHUX OIEpaliii Ta 3a0e3meuuTu
HaJlii{HEe MOCTAa4aHHs MIPO3AUTB y HAHCKIAIHIIINX YMOBAX.

TakuMm YWHOM, BIPOBAIHKEHHS KOMIUIEKCHOTO IMMAXOAY 10 KiOep3axucTy
JIOTICTUYHUX CHUCTEM JO3BOJMTH HE JIMIIE 3aXUCTUTH TOTOYHI oOTepailii Bif
kibeparak, a i CTBOPHUTU OUIbII CTIHKY Ta aJaNTHBHY JOTICTUYHY MEPEXKy, 3JAaTHY
e(pEeKTUBHO MIATPUMYBATH BIACHKOBI MIAPO3JUIM HAaBIThb Y KPUTHUYHUX YMOBaXx.
3axuCcT JOTICTUYHUX OTepaIliid Bif Kibep3arpo3 € OJHUM 13 HAMBaKJIUBIIIMX aCTICKTIB
3a0e3nedyeHHsa Oe3neku Ta 00€3JaTHOCTI BIACHKOBHMX YAacCTHUH HAa Cy4acCHOMY eTari
PO3BUTKY 30pOMHUX KOH(IIIKTIB.

621.396.96

Jlimenko B.M., PhD, crapumii Buxnagau kadeapu (akynbreTy pagioTEeXHIMHHUX
BIICBK MPOTUNOBITPSAHOI OOOPOHM XapKIBCHKOTO HALIOHAIBHOTO YHIBEPCHUTETY
[oBirpssanx Cun im. IBana Koxeny6a, mignonkoBHuk, KpaBuenko L.I., ctapmmii
HAyKOBUM  CINIBPOOITHUK HAyKOBO-IOCITHOTO  BIAAUTy HAYKOBO-AOCJITHOTO
YIPAaBIIHHSA HayKOBOT'O LEHTPY [loBirpsinux ~ Cuu, HIIMOIKOBHUK,
KpnBonoch H.B., 3100yBau kadenpu q)aKyﬂLTeTy pamoTeXquHHX BIICHK
IPOTUIIOBITPSIHOT 000POHN XaAPKIBCHKOTO HAlIOHATIBHOTO YHiBepcutery [loBITpsiHuX
Cwun im. IBana Kosxeny6a, maiiop

MPOMNO3UIII o0 MABUIIEHHSI ECEKTUBHOCTI BEAEHHSA
PAIOJIOKAIIAHOI PO3BIJIKH ILIJISIXOM OB’E€JTHAHHS PJIC Y
CHUCTEMY 3 CYMICHOIO OBPOBKOIO IH® OPMAIIII

3pOCTaHHsT BUMOT [0 SIKOCTI PaAlOJOKaliiHOI H(popMmallii Mpo MOBITPSHY
00CTaHOBKY 3MYIIIy€ HE TUTLKHM ITYKaTH HOB1 TEXHIYHI PIIICHHS Y CTBOPEHHI PI3HUX
KOMIIOHEHTIB pamionokariiaux craniii (PJIC), ski € ocHoBHUME 1HDOpMaiiHIMK
JHKepellaMy PO MOBITPSIHY 0OCTaHOBKY B CUCTEMax MPOTHUMOBITPSIHOT 000pOHH, a
TaKOK CIIPSIMOBYBATH 3yCUIUIS HA PO3POOKY Ta CTBOPEHHS HETPAAUIIIHUX CUCTEM Ta
3ac00iB, SKUMH € Oararono3uiiiHi pamionokariiai cuctemu (BITPJIC) ocobmmBo B
yMOBaxX KpPUTHYHOTO Je(pIIMTH 4Yacy Ta pecypciB, HEOOXITHUX IJII CTBOPEHHS Ta
PO3pPOOKHM MPUHIIMIIOBO HOBUX 3Pa3KIB TEXHIKK. Ha BaXIMBICTh 1bOTO BKA3y€e aHANI3
00MOBOTO TOCBINY Y POCIMCHKO-YKPaAiHCHKIH BiliHI, € 3HAYHO 30UIhIINIIACH KUTBKICTh
3aCTOCYBAaHHS Ta IHTCHCUBHICTh BWJIBOTIB MAJOTIOMITHHX 3acO0IB TMOBITPSHOTO
Hanany (3[1H) y Tomy uncini 6e3ninotHux niranbHux anapariB (BIUTA).

OcHoBHa ined 0ararono3uIiiHOT pagloJoKallii Mojsirae B Tomy, o0 OulbIl
epektTuBHO (HDK y 3BHYaiiHMX ojHomno3uuiiHux PJIC) BukopucToBYyBaTH
iHpopMaIIito, yKIaJIeHy Y IPOCTOPOBUX XapaKTEPUCTUKAX CIIEKTPOMArHITHOTO ITOJIS.
Sk BigOMO, MpPHU OMPOMIHEHHI MOBITPSIHOTO 00’ €KTa BTOPHHHE I0JI€ PO3CIIOBAHHS

CTBOPIOETHCS Y BCIX HANPSAMKAX Y NPOCTOPI (3a BUHATKOM €KpPaHOBAHUX 00JIacTel).
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Onunono3suiiiina PJIC BukopuctoBye HQOpMaLiO TUIbKK 3 OJHIET Majoi AUITHKA
noJisg, IO BIANOBAAEe amnepTypi (BUIPOMIHIOE a00 NpuUilMae BUIPOMIHIOBAHHS
MOBEPXHIO CKJIQJHUX aHTEH. ) IPUMMAaIbHOT aHTEHHU, 110 HE 3aBXAH IOCTaTHHO HABITH
st BusiieHHs BIIJIA  crtparerigaHoro Ta omeparumBHOoTO piBHIB. Y BIIPJIC
iHpopMarlist Moxke OyTH oJiepKaHa 3 KUTbKOX PO3HECEHUX Y MPOCTOP1 JUITHOK MOJIst
PO3CiOBaHHS MOBITPSIHOTO 00’ €KTa (YW IMOJIST BUIIPOMIHIOBAHHS JIPKEPEJ CUTHAIB),
IO J103BOJIA€ ICTOTHO MIABUIIMTH BITHOUIEHHS CUTHAI-IIYM, MEPEIIKOJ03aXUCHICTh
Ta 1HII BAKJIMBI XapaKTEPHUCTUK 3aBISIKM BUKOPUCTAHHIO CHCTEMHUX €(DEeKTIB.

3anpornoHOBaHa MIPOCTOPOBO-KOTrepeHTHa cucTeMH, Kou Bci PJIC mparrorots
Ha BUIIPOMIHIOBAHHS Ta HA MPUAOM IPH IbOMY BUKOPHUCTOBYIOTh OJIHAKOB1 CUTHAJIN
TaKUM YUHOM, II0 BUHHKAE iX cuH(pazHe cymyBanHs Ha [10 3 oTpuMaHHsIM Ha BXOJi
NPUAMATBHUX TIO3UIIHA TUIBKM OJIHOTO €XO-CHUTHATY. Y PO3TISIHYTHX BHITQIKaX
BUTpAlll Y BITHOIIEHHI CHUTHAI-IIyM 3aiexuTh Bl KiibkocTi PJIC. OntumanbHa
kubkicte PJIC 'y ckmagl cucteMu Mae OyTh OOrpyHTOBaHa E€KOHOMIYHOIO
JOIUIBHICTIO.

YJIK 355.6

JlyaboB O.IO., K. BIICHK. H., CTapmMi BHUKJIagady Kadeapu TAaKTUKU KOMAaH]IHO-
mrabHoro (akynpTery HarionanpHoi akamemii Harrionanmenoi rBapaii Ykpainw,
nosikoBHUK, CykoHbko C.M., PhD, 3acTynmHuk HadalbHHKA HAYKOBO-IOCIITHOTO
LIEHTPY — Ha4YaJbHUK HAYKOBO-IOCHIAHO1 Jlaboparopii 3a0e3meueHHsl CIIy>KO0BO-
0o1oBoi misiibHOCTI HarionansHoi reapaii Ykpainu, nojakoBHuk, Msacankos B.O.,
HaykoBuii cmiBpoOitHuk HJIJI HamionaneHoi akamemii HamionanpHoi rBapii
Ykpainu

METO/IMKA EINEJJOHYBAHHS KOMILIEKCY BOMOBOT O
EKIIMIPYBAHHS (3A EJJEMEHTAMHM PEUOBOT O TA
MPOJOBOJILYOT O 3ABE3NEYEHHS) BINCHbKOBOCJIY KBOBIIA
HAIIIOHAJIBHOI I'BAP/III YKPATHU

BiiicbkoBi wacTuHM Ta migpo3aum HamionameHoi rBapai Yxkpaiaum (HI'Y)
MOCTIHHO BUKOHYIOTH CITy’)KOOBO-0010B1 3aBIaHHS 3 KOHBOIOBAHHS, OXOPOHHU
IrpOMAJICBKOTO MOPSAJKY Ta OXOPOHHU BAXKIMBUX JepxkaBHUX 00'ekTiB. Il uac
BUKOHAHHA IMX 3aBAaHbh BIHCHKOBOCIYXOOBEIb TMOBHMHEH MAaTH BIATIOBITHY
EKIMPOBKY Ta 030pO€EHHS, SKI BU3HAYAIOTHCS KEPIBHUMH JOKyMEHTaMH. B Toi ke
yac, y pa3l BUHUKHEHHS HaJ3BUYalHUX CUTYyallli, a TakoXX Yy pa3l BBEICHHS
MIPaBOBOr0 PEXUMY HAA3BUYAMHOrO a00 BOEHHOTO CTaHIB, Y BIAMOBIIHOCTI J10
3akony Ykpaiau «IIpo HamioHampHy rBapaio YkpaiHuw», BIMCHKOBI YaCTUHHU Ta
minpo3aum HI'Y 3amydaroTbcs 10 TpOBEICHHS 3aX0/1iB y 3a3HAYCHUX yMOBax. [Ipwm
bOMY BilicbKOB1 yacTuHd HI'Y mpuBOIATBHCS Y BIANOBIAHI CTYNEHI TOTOBHOCTI 3a
MPU3HAYEHHSIM a00 y CTyIeHl 00i10BO1 roToBHOCTL. Oco0OBUIl CKIIaJ BIICHKOBUX
gactuH HI'Y 3a BuM3HaueHWil yac TOBWHEH EKIMPYBATUCS, OTpUMATd 30poi0 Ta
B3SATH C€JIIEMEHTH PEYOBOTO Ta MPOJOBOJLYOr0 3a0E3TECUCHHS, AKe Oyae HEOOXITHE
JUIA SKICHOTO BUKOHAHHS BU3HAUEHMX 3aBJaHb. KUILKICTh 3a3HAUECHUX €JIEMEHTIB, B

3QJIEKHOCTI BII CaMOI0 3aBJaHHS 3a MPU3HAYEHHSIM Ta BiJ 0COOJMBOCTEN MOTO
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BUKOHAHHSA OyJie PI3HOIO 11X (€JIEMEHTIB) pO3MIIICHHS TAKOK Ma€ BaXKJIMBE 3HAYCHHS
I 4Yac BUKOHAHHS 3aBllaHb 3a MPU3HAYCHHSIM. 3 METOIO TOJIETIIEHHS BUOOPY
CJIEMEHTIB PEYOBOTO Ta MPOJOBOJILUOTO 3a0€3MEUeHHs, a TaKOXK iX PO3MIIICHHS
pO3po0JcHa METOJIMKA CIHICTIOHYBAaHHS KOMIUIEKCY OOMOBOTO eKimipyBaHHS (3a
eJIEMEHTaMU PEeY0BOT0 Ta MPOI0BOJILYOr0 3a0e3neueHHs ) BiiicbkoBocayx00B1s1 HI'Y
B 3QJIEKHOCTI Bl XapakTepy cIy>k00BUX (00MOBUX) 3aBJaHb, sIKa BKIIOYAE HACTYIIHI
OJIOKH:

— 301p (0OpOOIICHHS ) 1 BBEICHHSI BXITHUX JaHUX;

— BU3HAUCHHS 3aBJaHHS Ta YMHHUKIB, SIKi BIUIMBAIOTh Ha BUKOHAHHS IIHOTO
3aB/IaHHS,

— BU3HAUEHHS 3arajibHOT MHOKMHHU €JIEMEHTIB PEYOBOr0 Ta MPOJ0BOJHLYOTO
3a0e3IeucHHS;

— BU3HAYCHHS MHOYXHMHU €JIEMEHTIB 1-TO elienony;

— BU3HAYCHHS MHOYKHHU €JIEMEHTIB 2-TO EIICNIOHY;

— BU3HAUYEHHS MHOYXHHU €JIEMEHTIB 3-TO EIIeIOHY;

— BU3HAYEHHS MHOXKHHHM €JIEMEHTIB 4-TO CIIIeIOHY;

— ¢opMyBaHHS MPOTIO3HUIII IO EIIeTIOHYBAaHHIO JIJI1 BU3HAYEHOTO 3aBaHHS.

Po3pobnena MeTonuka 03BOJIIE YCYHYTH HEBU3HAYEHICTH, fKa ICHYE Ha
JaHUHW d9ac MIOJ0 TEpeliKy MPEAMETIB  BIAMOBITHOTO  (PYHKIIOHATHHOTO
NpU3HAYEHHS, HEOOX|AHMX MPU BUKOHAHHI PBBHUX 3aBIaHb, Ja€ MOXJIMBICTbH
paliOHATBHO PO3MOJUIMTH HEOOXIIHI MPEIMETH PEYOBOrO0 Ta MPOJOBOJIBUOTO
3a0€3N€UEeHHs MO €ILIeIoOHaX, 30epirarour HEOOXIIHY KOMIUIEKTAL0 KOMIUIEKCY
00MOBOTrO EKImipyBaHHS B IIUIOMY Ta 3a0€3MEYyI0YH MOXJIMBICTH i1 HapOIITyBaHHS
Ipu HEOOXIMHOCTL. 3acTOCYBaHHS JaHOi METOJMKHA Ha MPaKTUIl Oyae CHpUATH
MIBUIICHHIO €()EeKTUBHOCTI [ KOXXHOT'O BIACHKOBOCIY>KOOBIIS 1 MIIPO3JUTY B
[UIOMY IIPU BUKOHAHHI CIIy>k00B0-001i0BUX (00HOBUX) 3aBAaHb, OCKUIbKH BinOip Ta
PO3IIOUT IO €IIEIOHAX MPEAMETIB BPaxOBYE OCHOBHI YMHHHKH, K1 BIIMBAIOTH Ha
nmoTpedy  BIMCBKOBOCIYXOOBIIA  (MIpo3auly) y  NpeaMerax  BIINOBITHOT
HOMEHKJIATypU MPU BUKOHAHHI 3aBJlaHb 32 MPU3HAYEHHSIM Ta OOMEXKEHHS 00 X
KOMIUIEKCHOT'O BUKOPHUCTAHHS.

YK 351:504.06
JIsmeBcbka O.l., x.H.Aepx.ynp., gou., ctapumil Bukiamzad HYL[3 VYkpainu,
CTapILIMi JICHTEHAHT CIy>KOH LIUBUIBHOTO 3aXUCTY

BOEHHUI CTAH TA BILIMB HA EKOJIOI'TYHY CKJIALOBY YKPAIHA
Y PI3BHUX II PET'TOHAX

AxTyanmbHICTh. BiiickkoBa arpecis pd, 31IHCHIOE MAaCOBHI HETaTHBHUI BILJIMB
Ha EKOJIOTMMHY CKJIQJOBY TepUTOpi YKpaiHu, sika Oyje HaragyBaTu npo cebe Iie
Oarato necatuiith. [ToCTiiHI 0OCTPUIM YKpalHCHKUX TEPUTOPI 3aB1aI0Th CEPHO3HOT
KO HAaBKOJMIIHbOMY CEpENOBHILY: BHOYXH, MOXexi, OomMOapayBaHHS,
pYHHYBaHHS TPOMUCIIOBHUX 00'€KTIB MPU3BOIATH /10 3a0pyTHEHHS MOBITPS, BOJAU Ta
3emiil. He MeHII BaXiMBO 3rajard NOpoO TBAPUHHUM 1 POCIMHHUN CBIT SIKHM

nepeOyBae Ha MEX1 3HUIICHHS Yyepe3 MOCTINHY arpecito KpaiHu TepOpHUcTa.
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[IlpoGnemaTrika BIUIMBY BOEHHOTO YHMHHHUKA HA EKOJIOTTYHY CKIQJIOBY €
aKTyaIbHOI0 TEMOI0 ,3 KOXXHHMM pPOKOM BOEHHHMH TIOTEHIiAT KpaiH CBITY
PO3BUBAETHCS, aJle ¥ KUTHKICTh 30pOMHMX KOH(IIKTIB TOCTIHHO 3pOCTAE.

Mertoto € BU3HAYEHHS HETaTUBHOTO BIUIMBY Cy4aCHOTO BOEHHOTO CTaHy Ha
PI3HI KOMIIOHEHTH €KOJIOTTYHOI CKJIa0BO1 YKpaiHHU.

[IuTaHHA BOEHHOIO CTaHy Ha TEMEPEIIHIM 4Yac — BEJIMYE3HUH Oulb YCIX
yKpaiHiiB. PO3KpUTTS mpoOJIeMaTHKH Jep>KaBHOTO PETYyIIOBAHHS EKOJIOTTIHOT
CKJIa0BOi YKpaiHM B yMOBaxX Cy4aCHOi BIMHHM € YK€ BOKIMBOIO OCHOBOIO IS
MOJAJTBIIMX HAYKOBHX TIpaIlb.

3a pganumu MiHnoBkUnis Ykpaiaum ctadom Ha 02.10.2024 p. HaWOUIbIIE
EKOJIOTIYHHUX 3JI09MHIB 3adikcoBaHo y KuiBchki, JJHITpONETPOBCHKIN, XapKIBCHKO1
Ta 3anmopibKCchKoi oonacTsx (puc. 1, puc. 2).

BoeHHI ano4uvHu npoTtv AoBKINNA B YKpaiHi

1%

Al

22
' 20

GSn“[nnﬁol
Pucynok 1 — KinbKicTh €K03JI09MHIB pd 10 00sacTAX YKpaiHu

Jomsam Bxke z[pyrnn MICSIIIb JIOMIKYIIsiE O0ima — cMmor, SKWil IepioIuIHO
HaKpuBae XapKiB, TaKk 1 IHII HAceJICHI MyHKTH oOJsacTi. HaykoBIli TOBOpPATH Mpo
nepiogudHe, 0COOIMBO OJIMKYE O PAHKY, MOTIPIICHHS MOKa3HUKIB MOBITPS 30KpeMa
0 4YagHOMYy Tra3y 1 OCOOJMBO - MIIy 1 3acTepiraroTh, IO MPH HAIAMIPHOMY
nepeOyBaHHI Ha BYJIHIIL 11e MOXe OyTH HeOe3medHo JJist 310poB’s. Jle 3HaX0auThCs
THKEpETIo 3aUMIICHOCTI, OJTHO3HAYHO BU3HAYUTH CKJIATHO.

3 nepumx AHIB BiiHM Oy 3adikcoBani oOcTpumd Ta OomOapyBaHHS
MPOMHCIIOBUX Ta EHEPTETHYHHMX OO0'€KTIB, MANAId JICIB, MApUBH HadTOOAa3,
3a0pyTHEHHS aKBaTopii MOPIB (B MEpINy 4Yepry uepe3 3aToIUICHHS CyAcH).Y 30HY
aKTUBHUX OOMOBMX /i IIOTpamMJd aTOMHI CTaHI, MOPCBKI MOPTH, CKJIaJH
HeOe3MeyHuX BIIXOMIB (MiHEpalbHI J0OpHBa, MIHOMOJIypeTaH, JakodapOoBi Ta
MaJTMBHO-MAaCTHJIbHI MaTepiaid Ta iH.), XIMIYHI Ta METaI000POOH1 3aBOIH.

3HauHOIO MPOOJEMO0 il YKpaiHU CTaM MOXKEeX1 siki Oynu 3adikcoBaHi Ha
Hadrobazax, A3C, cMirTe3BaiMIax, (PaKTH MOIIKOKEHHS OO0’ €KTIB TEILIO- Ta
BOJIONIOCTAa4aHHs  (KaHATM3alllifHI HACOCHI  CTaHIii, (UITpyBaJbHI CTaHIIIl,
BOJIOTOHU).
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BOGHHI 3NO4YUHK npom noBkinns B YkpaiHi

Ipopssayis sagara opusTyRarass Yarbory cranom na 2 xoemHi 2024

Boasl pecypew; 8.8 %
81 excancamin

N

3enonl wacagmonms: 13.9 %
129 exoxnovistia

Bircwxonl migxagw: 3.0 %
28 exaanoyisim

IHwe: 44.5%

412 erpancranin Npomucnosi asapli: 22.1 %

204 exoancHuHe

Paglagivd ob'ckrn: 2.6 5
24 excancratnin

Fpynmn: 5.1 %
47 eroanioueis

r_\n—..‘ j_'—d u' : A»_ ' ] es”afﬂm
[Iwepeno: crorema SaveEcoBaot

Pucynox 2 — KUIbKIiCTh €KO3JIOUMHIB 32 KAaTEropisiMu

Boennuit ctan l'IpI/IBBlB 710 3HAYHOTO OOMEXKEHHSI MOKJIMBOCTEN HpaI_I]BHI/IKlB
JICHC nikBimyBaTH HACJIIKK TIOXKEXK, SKI TOJATalOTh Yy pPO3KpagaHHi abo
MOIIKO/PKEHH1 OKYMaHTaMH TOKEKHUX aBTOMOOUTB, TPaKTOPIB Ta IHIIOI TEXHIKH,
HEMO>KJIMBOCTI 3aCTOCYBaHHS MOKEXHOI aBiallii JJsl raciHHsa, 3a0pyIHEHH] JICIB
BuOyxonebesneunnmu mnpeameramu (BHII), oOmexenni pgoctymy B JicH,
OB’ sI3aHOMY 13 TOTpebaMu 0OOPOHH, HEMOKIIUBOCTI CTBOPEHHS PE3€PBIB MAIMBHO-
MacTWJIbHUX MaTepiajiiB JJisl TaciHHs, OOMEXKEHHsS BUKOPHUCTAHHS pajlo3B’ 3Ky,
MOOUIBHOTO 3B’ 513Ky, 3acTocyBaHHs BIIJIA aiist po3BigKy MoXex.

Oxkpim simepHOT HeOe3MeKH, OOCTPUTH Ta OKYyMAIlisl MIIBUIIYIOTh PU3UK BUKHIIB
TOKCUYHUX BIIXOJIIB 3 MPOMHUCIIOBUX MIATPUEMCTB YKpaiHU.

Cami 06o0ii0B1 [ii MPU3BOASATH [0 HE MEHIIMX HEOE3MeK: PO3JHUTe MajHBO,
3pyiiHOBaHa TeXHIKa Ta BiANpalboBaHa 30pos, MAIpBaHi pakeTu — Bce 1ie 3a0pyIHIOE
IPYHT Ta TPYHTOB1 BOJH XIMIYHUMH PEUYOBUHAMH Ta BAKKUMH METAJIAMHU.

€ KUIbKa TOJIOBHUX (DAKTOPIB MIKOIH 3€MJIL:

- MPOi3/1 BXKKOI BIICHKOBOI TEXHIKH;

- BUOYXM pakeT Ta HIIMX BUAIB 30poi;

- 3BeneHHs (hOoPTUIKAITIHA.

BHaacninok 1ux aili HOpyIIyeThCsl CTPYKTypa IPYHTY, HaAali 1ie IPU3BOIUTH
10 epo3iil. Brpara poatodocti— oueBuHA, aI)Ke POAIOUHIMA IIap IPYHTY 3HAXOIUTHCS
Ha caMiii MOBEPXHI.

Bubyx koxHOro Ooemnpumnacy — XiMigHa peakiis, npu sikidi 100% xiMiaHOT
YaCTHHU CHapsiJla MOTPAIUIs€ y JOBKULIS YacTKa MOTPAIUIIE y TIOBITPsI, HINA YacTKa
Bilpazy B IpyHT. Tak y 3eMili OMMHATHCS ATIOMIHINA, Milb, 1HIII BaXKlI METaH

140



BHACJIIOK OKHCHEHHSI SIKMX Yy TOBITpSI Ta I'PYHT MOTparvisie cipka Ta aszor. llpu
B3a€MOJIil 3 MPUPOJHUMH SBUIIIAMU TaKUMU SIK POCa, TYMaH CipKa CTa€ CipuaHOIo
KHUCIJIOTOI0, IO BUIMAIIOE BCE JKHMBE, MO (OpMYy€E TPYHT - POCIHHHICTH, YEpPBIB,
IPYHTOBUX KIIIIIIB, OaKTEPIH.

BuchoBku. Y posnan 60MoBUX A1, BaXKKO MOOAYUTH peaJbHUN MaciTad Ta
pIBEHb 3a0PYyJHEHHS HAaBKOJMIIHBOTO cepeaoBuia HaBire micis 3aBepilieHHs BITHU
JesIKl eKOJIOTTUHI HACHIIKU MPOSBISITUMYThCA poKamH. PeanbHy OLIHKY BIacTbCs
3pOOUTH TMCJS 3aBEpIICHHS aKTUBHUX OOMOBHMIX I, a HACIIIKH YKpaiHIl OyIyTh
BiIUyBaTH pokamMu. ToMy 3apa3 BaXJIMBO (PIKCYBATH 3JIOUMHU NMPOTH JOBKULIA, aOu
JaJll MaTH 3MOTYy CYJUTH KpaiHy - arpecopa 13a HHX.

30epexeHds] MUpPY, 3MITHEHHS MPHUHIMIIB PIBHOTIPABHOTO MDKHAPOJTHOTO
CIIBPOOITHUIITBA — OCHOBA YCIIIHOTO BUPIIEHHS €KOJIOTTYHOT MPOOIeMH, KA TICHO
noB’si3aHa 3 6ararbMa riao0aaTbHUMU POOJIEMaMul Y PO3BUTKY JIFOJICHKOI IIUBUTI3ALLIl,
1 B IIEpIIy Yyepry 3 NpoOJIEMOIO BIitHU 1 MUDY.

VY JIK681.51:623.592

Mazxapa LII., nokrop ¢uiocodii, goueHT kadeapu MNOBITPSHOI HaBiraui Ta
00MOBOTO YITpaBIiHHS aBlalliEl0 JHOTHOTO (PaKyJIbTETY XapKIBCHKOTO HALIOHAIbHOTO
yaiBepcutety [loBitpstaux Cun im. 1. Koxeny6a, llyasra O.C., Buknamgau kadenpu
MOBITPSIHOI HaBirarii Ta OOWOBOTO YIPaBJIHHS aBIaIlIE0 JLOTHOTO (haKyJIbTETy
XapkiBcbkoro HaiioHaisHOro YyHiBepcuteTy l[loBirpsinux Cun M. 1. KokenyoOa,
maitop, Teasithuk B.A., Bukiagau kadeapu moBiTpsiHOT HaBiramii Ta 00KWOBOTO
VOpaBIiHHSA ~ aBiaIlli€l0  JHOTHOTO  (haKyJbTEeTy XapKIBCHKOTO  HAIIOHATLHOTO
yuiBepcurety [lositpsinux Cuin M. I. Koxenyba

NIABUIIEHHS AKOCTI MPO®ECIHHOI MIATOTOBKHU OCIB T'PYIIU
KEPIBHULITBA ITOJIbOTAMUN3 BUKOPUCTAHHAM ITPOLEYPHUX
TPEHAKEPIB

VYnpasmnzs nosirpsHuM pyxoM (YIIP) € ofHUM 3 OCHOBHMX BUIB AIIBHOCTI
oci6 rpynu kepiBHUIITBA TTop0TamMu (I'Kpll) 1 BKirouae BukoHaHHS (QyHKITIOHATLHIX
000B’sA3KIB BIIMOBIIHO 10 BUMOT KEpPIBHUX MOKyMEHTIB. [Ipu 1poMy mpuHIUIN
CUCTEMHU YIPABIIHHS aBIAlllEl0 BHU3HAYaIOTh CKJIaJ KOMIUIEKCY 1H(GOpMAaIIiHUX
Mojenel, HeoOXiTHUX IJisi omucy miarotoBku no YIIP ocid rpymu kepiBHHUIITBaA
MOJIbOTAMH.

Onniero 3 BaxJMBUX 3amad npu migrotosil ocid ['Kpll, nam oneparopis, Ha
TpEeHaXepl € OTPUMaHHs 00'€KTUBHUX PE3y/IbTaTIB HABUAHHS 1 BU3HAUYCHHS CTYICHS
TOTOBHOCTI OTiepaTropa A0 MPAKTUYHOT pOOOTH B pEAUTHbHUX YMOBAX.

B nanuii yac mpu mpOBEIEHHI TPEHAKEPHOI MATOTOBKH MPOIEC KOHTPOJIIO
OTepaTOPChKOT JIUIBHOCTI 3AIMCHIOETHCS HCTPYKTOPOM Ha 0a3l 3aco0iB mynbTa
KOHTPOJIIO 1 YNpaBJIiHHSA Ha BCIX eramax TpeHyBaHHsA. OIlHKa i1 omeparopis
IPOBOJUTHCS YACTKOBO B MPOILIECI TPEHYBAHHS, YAaCTKOBO MICHs i1 3aBepIICHHS Ha
OCHOBI amoCTEpPIOPHOTO aHaT3y 3a(dIKCOBAHUX B MPOIEC] TPEHYBAaHHS MOKa3HUKIB.
3aieHO BiI XapakTepy BUPIITYBAHUX 3aBlIaHb B MPOIIEC] TPEHAKEPHOI MIATOTOBKH

rIMOMHA 1 MacluTabu MPOBEACHHS KOHTPOJIIO, MPABWILHOCTI Ta €PEKTUBHOCTI A1
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omneparopiB MOXyTh OyTH piBHHMH. IcHyrOoua cuctema omiHoBaHHs 1ii 0cio ['Kpll
6aSy€TBC$I Ha BUCHOBKaXx IHCprKToplB sKa 3ISKUTH Bill pIBHS 1X MpodecioHanizmy,
JIOCBiAy, MOpaIbHHX 1 mncuxodBiosoriyHuX ocobimBocTel. Kpim Toro, B
TpaAMWIIIFHOMY TIIXOJ1 OIIHIOBAaHHSA BIICYTHS 4YiTKa 1 JeTali30BaHa CHCTEMa
kputepiiB oriHku Aid ocid ['Kpll sika BceOiuHO XapakTepuzyBayia 0 iX JIUIBHICTS.
Cama nisbHICT 0ci0 I'Kpll He mae uitkoi cTpykTypu. s i aHami3y Ta OLIHKY B
IUIOMy He po3poOJieHi enuHI KpuTepii Ta miaxoau. Takum 4uWHOM, MepepaxoBaHi
HEIOJIKA ICHYIOUOi METOAMKH OIIHKK nistabHOCTI 0ocid ['Kpll mHe mo3BomstoTh
OoTpUMaTu 00'€KTUBHI KOMIUIEKCHI MOKa3HUKHU SKOCTI iX AISIIBHOCTI B KUIbKICHOMY
a00 SIKICHOMY MOJaHHI.

Cnenudika mismeHOCTI ocid ['Kpll mpwm BupimieHHI 3aBIaHHS yNpaBIiHHS
MOBITPSIHUM PYXOM, a caMe Pi3HI MAXOAX A0 1i BUPIMICHHS, OJJHOYACHE BUPIIICHHS
KUIbKOX 3aBJaHb, HE Ja€ MOXJMBICTh 3aCTOCYBaTH ICHYHOYl TMIAXOAW JJIs
OI[IHIOBAHHSI /111 0CI0 rpynH KEPIBHULITBA MOJIbOTAMHU.

Tomy, akTyallbHUM € HampsIMOK JOCJIIKEHb TMPOQeECiifHOi MATOTOBKU OCi0
Ipyn¥ KepiBHUITBA TOJLOTAMH 3 BUKOPUCTAHHSM TNPOLEAYPHHUX TPEHAXEpIiB, a
TaKO> PO3pO0OKa HTENEKTYAIbHOT CUCTEMH KOHTPOJIIO [ CTAKHUCTIB, 110 JI03BOJISIE
IHTErpajIbHO OLIHIOBATU PI3HI MOKAa3HUKHU SKOCTI iX AISJIbHOCTL

Mera momoBimi — MIIBHINEHHS SKOCTI MPOQeciiHOi MArOTOBKU OCI0 rpymu
KEpIBHHUIITBA TOJIbOTAMH 3 BUKOPUCTAHHSM MPOIEAYPHHUX TPEHAKEPIB.

OOcsr 1 MOBHOTA peecTpallii i CTaKHUCTa, 00'€KTHBHICTh 1 JTOCTOBIPHICTH
peecTpaltii Ta ouHKM iHpOpMalli, ONEPATUBHICTH MPOLIECY OIIHIOBAHHS, a TaKOX
CTYHiHb PO3YJICHYBAaHHS ABUIBHOCTI CTOKHWCTAa B MPOIECl OMIHKA HOTo i B
OCHOBHOMY 3ajexarb BiI KBamikaii, JOCBITYy 1 Cy0'€KTUBHHX BJIaCTUBOCTEN
IHCTPYKTOpPChKOTO mnepcoHary. Kpim 115010, Ha €()EeKTUBHICTh KOHTPOJIIO 3a JIIMHU
CTOKHUCTIB 1 BHUBEIEHHS MIICYMKOBOI OIIHKMA IHCTPYKTOPOM BIUIMBAIOTH TakKl
00'€KTUBHI YNHHUKH:

— MOXJMBUH AepiIUT Yacy Yy IHCTPYKTOpa Ha TOTOYHUN KOHTPOJb
MPaBWILHOCTI JI CTAXXUCTA;

— BIICYTHICTb YITKO1, IETATI30BaHO1 1 BCEOIYHOI CUCTEMH KPUTEPIiB OLIHKU 1A
0Ci0 Tpynu KEpIBHHUIITBA MOJHLOTAMH, TTOB'SI3aHOT 3 PI3BHUMH PIBHAMH TEXHOJIOTTIHOT
CTPYKTYPH X TISLTbHOCTI

Taxum YMHOM 3aCTOCYBaHHS TPEHAKEPIB B HABYAIILHOMY IIPOIIEC I03BOJIUTH B
MeKax OJTHIET HaBYAJILHOT TPYIH 3a7aBaTH p13H1 plBHl CKJIQIHOCTI BIIpaB 1Bap1}013am
iX 3MICT, [0 pPOOUTHP MOMJIMBHM pEaTB3allil0 IHAWBIIYATbHOTO TMIIXOAY MO
npodeciifHoi mAroToBKHU (haxiBIiB Ha TPEHaKEpax.

Metoro noJanbmX A0CHIIKEHb MIIBUIIEHHS AKOCTI MPO(eciiiHOT MIIrOTOBKU
oC10 TpyInu KEpIBHUIITBA MOJHOTAMH 3 BUKOPUCTAHHAM MPOLEAYPHUX TPEHAKEPIB €
pO3po0Ka He3aISKHUX aBTOMAaTU30BaHUX 3acO0IB peeCcTparlii, aHaIi3y Ta OIIHKHU 1A
oCI0 rpynu KEpIBHUIITBA MOJbOTAMHM 13aCTOCYBAaHHS 1X Ha TPEHAXKepax YIpaBIiHHS
MOBITPSIHUM PYXOM JI03BOJISIE 3MEHIIUTU 3AJEKHICTh OIIHKA Bl CY0'€KTUBHOT
CKJIQJIOBOT 1 BUPIIIMTH MPOOIeMH, MOB's13aH1 3 BIUTMBOM 00'€KTUBHUX YMHHUKIB.

PesympraroM  aHamizy  J0CBiTy  IMATOTOBKH  OIEpaTopiB  CKJIQTHHUX
MOJTIEPTATUIHUX CUCTEM € BUSIBJICHHS MIEBHUX MPOTAJIMHY B JIAHIIIOTY, SKUH TTOB’ SI3y€

TCOPCTUYHY Ta IPAKTUYHY 4YaCTHUHHU HiI[FOTOBKI/I, TOMY CJ'IiII BI/II[i.TII/ITI/I OCHOBHI
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KOMIIOHEHTH IIIATOTOBKH:

— IHAUBIAYyaT3aIlsd HaBYAIbHOTO MPOIIECY;

— 00MiH 3aco0aMu HaBYaHHS Ta HGOPMAIIHHUMU PECypCaMH;

— BJIOCKOHAJICHHS MPOIIECY MATOTOBKH BIIPaB I MPAKTUYHOI MIATOTOBKHY;

— OLIIHKA PIBHA KOMIIETEHTHOCTI “y4HIB”;

— onTUMBBaIlsl 00CSTIB MiATOTOBKH.

JlocHimKeHHd YyCIX CKJIaJIOBUX HaBYaHHS J1a€ 3MOry c(opMyBaTd OCHOBHI
HaIpsSMH BIOCKOHAJICHHS Ta PEopTaHi3allii CHCTEMH HiArOTOBKH MalOyTHIX (paxiBIiB
3 YIIPaBJIIHHS MOBITPSIHUM PYXOM:

1. OOMIH JOCBIIOM 1 Kpamiol HABYAIBHOIO IPAKTUKOK 32 JOMNOMOTONO
aKTUBHOTO OOMIHY iH(OpMAIIEI0 32 HOBUMH METOoAaMH Ta (popMamMu iHPOpMaIIiiHOT
B3a€EMO/III.

2. CxopoUYeHHs MaTepialbHUX Ta JIOACHKUX BUTPAT 32 PaXyHOK 3aCTOCYBAHHS
HallCy4yacHIIIMX TEXHIMHUX 3acC001B HaBUaHHS, a TAKOXK H()OPMALIMHUX TEXHOJOTIHA
HA OCHOBI KOMII FOTEPHOT TEXHIKM Ta MPUKJIATHOTO MPOTrPaMHOTO 3a0e3MedeHHs.

3. Jlu3aiin cTaHIapTHU30BaHUX HAaBYAILHUX MPOTPaM Ta HAaBYAIHHHUX IUIAHIB
JAUCLUIUTIH MOYaTKOBOI MIAroTOBKU ((Pa3u 0a30BOro Ta peWTUHIOBOTO HABUAHHA),
IUIAHIB HAaBYAJIBHUX 3aXOJIB, IUIAHIB OIlHIOBaHHS 0a30BOi Ta PEUTHUHTOBOI1
IMITOTOBKH.

4. TlomanHs HaBYAIHHO-METOJIWYHUX TAKETIB HA OCHOBI KOMIUIEKCHOTO
3aCTOCYBAaHHS THIIIB HaBUAJbHUX 3aX0/iB, METOJIB HABUAHHS, IHCTPYMEHTapito
JOHECeHHs 3HaHb. Po3po0ka Ta BIpoBaIKEeHHsI Cy4acHHUX 3aC001B epeITpeHAKEPHOT
MIITOTOBKA 3 METOK BIIXOAY BT ‘“KOPCTKOTO” PO3AUICHHS IMMATOTOBKH Ha
TEOPETHYHY Ta TMPaKTUYHYy CKJIA0B1 Ta TMOOYyJAOBM Ha IIi OCHOBI €JIWHOTO
KOHTHHYYMY MTOYaTKOBO1 MIATOTOBKH.

5. BrpoBamkeHHsI CTaHIapTU30BAaHOI METOOJIOTT MPOBENEHHS MOYaTKOBOT
minroroku ocio ['Kpll.

6. Po3po0OaeHHs mpo0IeMHO -OPIEHTOBHUX METO UK MPOQECITHOT MATOTOBKH 3
BpaxyBaHHSIM NPHUHIMIIB TapaHTOBAHOTO MIAXOAy Ta (opM IHAMBITyaI3aLlil
MPOIECIB HABUAHHS.

7. Peamizamiss MexaHi3My CaMOOIIIHIOBAHHS Ta OIIHIOBAHHS 31 3aCTOCYBaHHSIM
MO/IeJI BIAAUICHOTO JOCTYITY A0 HaBYAJIbHUX MaTepIialiB.

8. HaBuanns mpoiiecaM IJIaHyBaHHS, MPUHHATTA Ta peaii3ailii pillleHb K Ha
IHAMBIIYyaJIbHOMY PIBHL

9. Po3po0Oka Ta BpoBaKeHHS MEXaHI3MY OpTaHi3aIlii JiIbHOCTI (YITpaBIIiHHS
TSUTBHICTIO).

10. Po3poOka Ta BIPOBaIKEHHS IHCTPYMEHTApi0 JOHECEHHS HABUAJIbHUX
MaTepianiB 10 “y4HIB” 3 ypaXyBaHHSM Cy4aCHUX JIOCSITHEHb HAyKH, TEXHIKH Ta 3MIH
B nistmbHOCTI 0ci0 'KpIl.

TakuM yMHOM JJIs1 MIABUIIEHHS SIKOCTI MPOQeciiHOT MIATOTOBKU OCI0 rpynu
KEpIBHUIITBA TMOJbOTAMHU 3 BUKOPUCTAHHAM NPOLEAYPHUX TPEHAXEPIB HEOOXITHO
3aCTOCOBYBATH CTELIAi30BaHI 3aco0M JOHECeHHS IH(opmali Ta mnporpamHe
3abe3meueHHs Ha etami oTpuMaHHs oco0or ['Kpll mouarkoBux ymiHb Ta HABUYOK,
1[0 B CBOIO YEPTy 30UTBIIY€E HAMIMHICTD JIFOJCHKOT JIAHKA B CKJIQHIN MOJTIEPTATUYHIMN

CHUCTEM] Ta peali30BY€ TaKWi BaKJIMBUM B HaBYAHHI AUJAAKTAYHUNA TPUHIMI, SK
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3B’A30K TEOPETHUYHOI MIITOTOBKU 3 MpakTuyHOIo. [locTiiHmii Ta 00’ €KTUBHUMN
MOTOYHHA KOHTPOJIb 3aCBOEHHS KypCY JMacTh 3MOTY IHCTPYKTOPOBI HiITOTOBKH
BUSIBUTH METOJMYHI HEJIOIKM B MATOTOBII T4 CBOEYACHO BBECTH KOPETYIOUH JIii Ha
pPIBHI THUITIB HaBYaJIbHUX 3aXOJIB, METOMIIB MIATOTOBKH, IHCTPYMEHTIB JOHECCHHS
3HaHb (PBUYHUX 3aCO0IB), TEMITYy Ta PEKUMY MIITOTOBKHU.

UDC 355

Manzhura S.A., PhD, head of the research laboratory of construction and operational
application of the National Guard of Ukraine, colonel, Garmash V.P., PhD, senior
researcher of the research laboratory of construction and operational application of
the National Guard of Ukraine, colonel

METHODOLOGICALBASICS FOR ASSESSING THE NUMBER OF UNITS
FOR MONITORING THE OPERATIONAL ENVIRONMENT DURING
MASS EVENTS

When planning mass events, their organizers must agree with executive
authorities or local self-government bodies on the place and time of the specified
events. In turn, these bodies inform the Main Department of the National Police of
the region about the mass event to ensure public safety during its implementation. For
this purpose, the allocation of forces and resources from the National Police and the
National Guard of Ukraine (NGU) is envisaged. Any mass event involves the
gathering of a large number of different layers of the civilian population and, as a
result, the possibility of mass riots. Therefore, for the constant possession of
information in the area of the mass event, it is necessary to monitor the operational
situation. The number of personnel required to monitor the operational situation
depends on the number of participants and venues of the mass event, the area of the
territory on which it is held, and other features of the event. Allocation of personnel
in the wrong amount can lead to untimely response of the forces of the National
Guard of Ukraine to a certain situation and, as a result, to failure to fulfill the
assigned task. For this purpose, a methodology was developed for determining the
necessary number of forces and means for monitoring the operational situation during
mass events, which takes into account the peculiarities of the organization of this
monitoring by units of the National Guard of Ukraine and allows to predict: the
required number of troops in uniform; the number of o/s of these outfits; the number
of personnel in air monitoring and information collection and processing groups; the
total number of o/s, which must be allocated to ensure the IOM during mass events
and stopping mass riots. The developed methodology will help the military
management bodies to make reasoned decisions on the organization and monitoring
of the operational situation and to improve the use of forces and means of the
intelligence units of the National Guard of Ukraine.

YK 353
MapkeBuu B.b., T'onoBa 30504iBChKOT pallOHHOT BIMCHKOBOI aIMIHICTpaIlii

JIBBIBCHKOT 001aCTI
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J1O IUTAHHSI OPTAHI3ALIL B3AEMOJIII PAMOHHUX BIMICbKOBHUX
AJIMIHICTPAULIM 3 TOBPOBOJILYUMHU ®OPMYBAHHAMU
TEPUTOPIAJIbBHUX TPOMA/JI

HarionansHuii CripoTHB MIMPOKOMACIITa0HIN 30pOoiiHIi arpecii pocii J0BIB, 1110
n00poBoabYl  (POpMyBaHHA TepUTOpiaibHOI TpoMaau (mam — A00poBOJbYI
(dhopMyBaHHS) BIIIrpad BOKJIMBY POJIb y 3BUIbHEHHI 0araTb0X HaCcEICHUX IMYHKTIB, a
TaKOX I1Ie i 10C1 BUKOHYIOTh OOMOBI1 3aBAaHHs Ha 0araTboX HaNpsIMKaXx.

3ritHo B 3akoHOM VYkpaiHnu «IIpo OCHOBHM HallOHAIBHOTO CIPOTUBY»
n106poBobul  (OpMYBaHHS  HaIeXKaTh JI0 BIMCHKOBO-IMBUILHOI  CKJIaJ0BO1
TEPUTOPIATILHOT OOOPOHU 1 € BOEHI30BAaHMMHU MIAPO3AUIAMH, SKI cHOpMOBaHI Ha
N0OpOBUILHIM OCHOBI 3 TpOMaJsiH YKpaiHu, IO NPOXXKHUBAIOTh Yy MEXKaX TEPUTOPIl
BIAMOBIAHOT TEPUTOPIATLHOI IPOMaaU Ta MPU3HAYEHI JJIT y4acTl y MIATOTOBIN Ta
BUKOHAHHI 3aBJIaHb TEPUTOPIAILHOI 0OOPOHH.

JloObpoBosibui (popMyBaHHS YTBOPIOIOTHCS 3 YpaxyBaHHAM PECYPCHHX Ta
JIOACHKUX MOKJIMBOCTEN BIIMOBIIHUX TEPUTOpIAIbHUX TrpoMaj. TepuropiaibHa
rpoMajia Ha CBOiM TEPUTOPIi MOKE YTBOPIOBATHU JIEKUIbKA TOOPOBOJIbUUX (POPMYBAHb
3 ypaxyBaHHSIM PECYpCHUX Ta JIIOJCHKUX MOKIHBOCTEH. JloOpoBosbue hopMyBaHHS
YTBOPIOEThCS 300paMM IHINATUBHOT TPYIH JKUTENIB TEPUTOPIAUILHOI TpPOMaau y
MPUCYTHOCTI KOMaHAWpa BiicbKkOBOi uyacTMHM CuIl TepUTOpIAIbHOI 00O0pOHHU
30poitHnx Cun YkpaiHM Ta YNOBHOBAXKEHUX NPEICTABHHUKIB OpraHy MICIIEBOTO
CaMOBPSITYBaHHS BUIMOBIIHOT TEPUTOPIATBHOT TPOMAJIH.

VY Mexax 3aBiaHb TEPUTOPIAUTLHOI OOOpPOHM, BIATOBIIHO A0 IOCTAHOBHU
Kabiner MinictpiB Ykpainu Bin 29 rpyans 2021 p. Ne 1449 «IIpo 3arBep 1xeHHs
[TonosxeHHs mpo 106poBOIbY1OPMYBaHHS TEPUTOPIATIBHUX TPOMAI», JOOPOBOIILY1
dhopMyBaHHS MOXYTh MPOBAAUTH ABUIBHICTH IOJI0 CBOEYACHOTO pearyBaHHS Ta
BXKMBAHHS HEOOXITHUX 3aXOJIB JII 0OOPOHU TEPHUTOPIi Ta 3aXMCTy HACEIECHHS Ha
BU3HAYEHIH MICIICBOCTI JO MOMEHTY pO3TOpTaHHS B MeEXax TaKoi TepuTopii
YIpyHOBaHHs BIMCHK (CHi) a00 yrpynoBaHHS 00'€HaHMX CWJI, IPU3HAYEHUX AJIA
BEJICHHS BOEHHUX (00#OBHX) i 3 Bimcidl 30poitHOT arpecii mpotu Ykpainu. Kpim
TOTO, OpaTH y4acTh y: MOCHICHHI OXOPOHH Ta 3aXUCTI JICPKABHOTO KOPAOHY ; 3aXUCTI
HACEJICHHSI, TEPUTOPil, HABKOJHUIIHHOTO MPUPOTHOTO CEPEAOBHILNA Ta MaiHa Bif
HAJI3BUYAMHUX CHTYalliid, JIKBiaIii HACTAKIB BEICHHS BOEHHUX (OOWOBHUX) Iiif;
MIITOTOBII TPOMAJISTH YKpaiHU 0 HAITIOHAJTLHOTO CIIPOTUBY; 3a0€31IeYeHH] YMOB JIJISt
0e31e4HOTO (PYHKIIOHYBAaHHSI OpraHiB z[epxcaBHo'l' BJIQIU, THILIUX JIepIKaBHIX OpTaHiB,
OpraHiB MiCIIEBOTO CaMOBPsI/lyBaHHs Ta opraan. BIlICHKOBOT'O YIPABIIHHS; OXOPOHI
Ta 000POHI BAXJIMBUX 00'€KTIB 1 KOMYHIKAIIIM, IHIIMX KPUTHYHO BAKJIMBHUX 00'€KTIB
iHppacTpykTypu, BuzHaueHHMX KaOiHeTomM MiHiCTpiB VYKpainu, Ta 00'€eKTiB
MIBUILEHOT HEOE3MeKH, MOpPYIIeHHsI (YHKIIIOHYBAHHS Ta BUBEACHHS 3 Jaay SKUX
CTAQHOBJISITh 3arpo3y ISl KUTTENSUILHOCTI HAaceJeHHs; 3a0€3MEUeHHI YMOB ISt
CTpaTeriyHoro (OTEpaTUBHOIO) PO3TOPTaHHS BIACHK (CHI) a00 TX meperpymnyBaHHS;
3AIMCHEHH] 3aXOJiB IIOJ0 THMYacoBOi 3a00poHM ab0 OOMEKEHHS pyXy
TPAHCTIOPTHUX 3aCO0IB 1 MIIIIOXO0/11B TOOJIM3Y Ta B MEXKaX 30H/paiilOHIB HA/I3BUYAHUX

CUTYyallili Ta/abo BeJieHHsI BOeHHUX (00MOBHX) A1l pa3oM 3 HalioHaabHOO MOJIIIIETO;
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3a0€e31MeueHHI 3aX0/1B FPOMaICHKOT O€3MeKH 1 MOPSKY B HAC EJIEHUX MTyHKTaX pa3oM
3 HamioHanbHOIO MOJILIEI0; 3aMpOBAAKEHHI Ta 3/IMCHEHHI 3aXOJiB IMPaBOBOTO
peKUMY BOEHHOTO CTaHy B pasi MOro BBEIEHHS Ha BCI TepuTopii YKpainu abo B
OKpEeMHX i1 MICIIEBOCTAX; 00pOTHO13 TUBEPCIHHO-PO3BITyBATLHUMH CHJIAaMH, THIITUMUA
30poiinuMu  OopMyBaHHAMHU arpecopa (IPOTUBHMKA) Ta HE TiependadueHUMHU
3aKOHaMM  YKpaiHM  BO€HIBOBaHMMHM 200  30podHUMH  (OPMYBAHHSAMY;
iH(OpMAITIfHUX 3aX0/ax, CIPSIMOBAHUX Ha IMABUIICHHS PIBHI 0O0OPOHO3IAaTHOCTI
JepKaBd Ta Ha MPOTHIIO IH(GOPMAIIMHAM oOmepamiiM arpecopa (IMPOTHBHHUKA).
Takox, cmiBnparoBaTd 3 OpraHamMi MICIIEBOTO CaMOBPsIyBaHHS Ta BIICHKOBUMU
yactuHamu Cui TeputopiaiibHOi 000poHU 30poiiHux Cuil, 30upaTtu Ta aHaI3yBaTu
iHopMaIlifo Tpo 3arpo3u 0Oe3mell TEepUTOpiaTbHOI TpPOMaauW Ta CIeHapil iX
CTpHMMYBaHHA. Y CIIIBIIpaIll 3 OpTaHaMH MICIIEBOTO CaMOBPSIAyBaHHS OOJIIKOBYBATH,
00JIAIITOBYBATH Ta OXOPOHSITH MICLIS YKPUTTSI HACEJEHHS; 3A1MCHIOBATH 100YyBaHHS,
30ip Ta y3aranbHeHHs 1H(opMalii, sKka BIUIMBA€ HAa BHUKOHAHHS 3aB/IaHb
TEPUTOPIATTLHOT 000POHHN B MEXKax TEPUTOPIii TeputopianbHOi rpomanu. Crpuaru y
3AIMCHEHH1 3aX0/I1B 3 POTH Il IHPOPMALIIITHIM OTfepallisiM arpecopa (IpOTUBHUKA) B
MeXax TepuTopii TepuropiaibHOI Tpomaau. OpraHi3BOBYyBaTHM HaBYaHHS 4YJICHIB
100pOoBOJIbUMX (DOPMYBAHb 3 METOIO €(DEKTUBHOTO BUKOHAHHS CBOiX 3aBJlaHb.

VY Mexax HaBeIeHOTO MIMPOKOTO KOJia HAMpsIMIB JISIJIbHOCTI, HA HAITy JYMKY,
106poBosbul (OpPMYBaHHA HE MOXKYTh €(PEKTUBHO BUKOHYBaTH 3aBAaHHS Oe€3
HaJIaro/PKEHO1 B3a€MOJIIl 3 BIACHKOBHMHM aIMIHICTPAIlIIMU Ta MICIIEBUMH pPaJlaMH.
Kpim Toro, QyHkiioHyBaHHs camux A0OpOBOJbUMX (POpMyBaHb 0€3 HAJIEKHOTO
(dhiHAHCYBaHHS Ta MaTepiaIbHO-TEXHITHOTO 3a0e3MeUeHHs, Oyae TyKe YCKIaTHEHO Y
pasi BICYTHOCTI opraHizailii epeKTUBHOI CyMICHOT JAISJIbHOCTI.

3aKkoHOJaBellb BU3HAuUae, 110 JEpKaBHI aAMIHICTpallii OepyTb y4yacTb: B
opraHiaiii Ta IpOBEIEHHI 3aX0/IB HAI[IOHAJIHLHOTO CIPOTHBY; Y CTBOPEHHI IITA0y
30HU (paillOHYy) TEpHUTOpIATbHOT OOOpPOHM, CIHPSAMYyBaHHI HWOTO JIJIBHOCTI Ta
3a0e3neueHHl Moro  (QyHKUIOHYBaHHS; Yy CTBOPEHHI CHCTEMH  yIPaBIIHHS
TEPUTOPiaTbHOI 00OPOHU B 30HI (palioHl) TEPUTOPIATILHOI 0OOPOHU Ta MiATOTOBIII
rpoMajisiH YKpaiHu 10 HalllOHATBHOTO CIIPOTHBY; y 3A1MCHEHHI 3aX0/(1B KOHTPOJIIO 32
CTBOpPCHHSIM, 30epiraHHsIM Ta O0OCIyroBYBaHHSM 3allaciB MarepiaabHO -TEXHIYHUX 1
CUPOBUHHUX pECypcCiB, MependadyeHuX s BUKOHAHHSA 3aB/IaHb HAI[IOHAILHOTO
CIPOTHBY; Yy HaBUaHHSAX (TPEHYBaHHSX), OMEPATUBHO-TOJBOBUX TOI3JIKaxX 3
TCpI/IToplaJII)HOI 000pOHU Ta MiArOTOBIII rpOMajisiH YeruHH 70 HALIOHAILHOTO
CIOpOTHUBY Ta 1H. MiCIeBl paau: CHOPHUAIOTH HIArOTOBLI Ta BUKOHAHHIO 3aB/IaHb
HAIlIOHAJBHOTO CIPOTHBY B MUPHHUI Yac Ta B OCOOJMBUI Mepio; 3a0€31MeuytoTh y
MeXKax BIIMOBITHUX BUIATKIB MICHEBUX OIOIKETIB HaJle)KHE (DIHAHCYBAaHHS 3aXOIB
TEPUTOPIATLHOT ~ OOOPOHM  MICIIEBOTO  3HAUEHHSA, CHOPUSIIOTH  CTBOPEHHIO
n100poBOIbUMX  (OopMyBaHb; 3a0€3MEUYIOTh JKUTTEALILHICTh  HACEJICHHS 1
(YHKIIIOHYBaHHS 00’ €KTIB y M&XKax BIIMOBIHOI aJMIHICTPATUBHO -TEPUTOPIAILHOT
OJIMHMIIL; CIIPUSAIOTh NOMYJIApH3allii y4acTi B 3aX04aX HALIOHAJILHOTO CIIPOTHUBY.

SIK BUCHOBOK JAOLIUILHO 3a3HAYUTH, 1110 MTPAKTHKA 3aCTOCYBAaHHS 100POBOIbYMX
dbopMyBaHb i dYac BIHOUTTA POCIMCHKOI 30pOHMHOI arpecii MATBEPIKYE
HEOOXIAHICTP ~ BUKOPUCTAHHA  HAMOUIBII ~ aKTMBHOI  YAaCTMHU  HACEJICHHS

TEPUTOPIATLHUX TPOMa JJIs 3aXUCTY CBOiX MICT Ta CUL. J[Jisi BUpIIIEHHS 3aB/laHb B
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MEXaxX HaBEJICHUX MOBHOBAKEHb BIMCHKOBI aAMIHICTpAIll Ta MICIIEBI paii MOXKYTh
3aTBEP/KyBaTH KOMIUICKCHI MICIIEBI MIPOTPAMH IIOJA0 T'POMAJCHKOTO TMOPSIKY Ta
Oe3IeKu, OJTHUM 3 PO3UTIB K01 Oy/ie TepuTopiaibHa 000poHa, a00 OKpeMi MpOorpamMu
3 opraHiamii 1 3a0e3MeueHHs 3axX0JiB TEPUTOpIaTbHOT OOOPOHM Ta IMIATOTOBKHU
n00poBobUMX (GOpMYBaHb JO BHKOHAHHS I1X 3aBJaHb, IO BHU3HAYATUMYTh
BIANOBIAHI (GOPMH, BUIH, HAMPSIMKH, & TAKOK CTIOCOOU OpraHizalli B3aeMOJii y I
ctepi. Ilpu npomy nomamo, mo iHGOpMaLiO HPO AETATBLHUN 3MICT Mporpam i3
3abe3meueHHs 100poBOILYNX (OPMYBaHb, a TAKOXK IHII MaTePiaId, SIKI CTOCYIOThCS
MMTaHb MaTepilalbHO-TEXHIYHOTO 3a0€3MeueHHs, JeTaji3alli 100 CTPYKTYpH Ta
0CO0OOBOTO CKJIaay, MICI[b pO3TallyBaHHSI TOIIO HEOOXiTHO OOMEXKyBaTH Yy
BIIKPUTOMY JOCTYIII BIIMOBIAHO O BUMOT YHHHOTO 3aKOHO/IaBCTBA.

V]IK 623.746-519:623.8/8.9

Mamok 0O.0., crapumii HayKOBUM CHIBPOOITHUK HAyKOBO-JOCJITHOTO BiAAUTY
[leHTpanbHOT0 HAYKOBO-AOCIITHOTO IHCTUTYTY 030pO€HHS Ta BiiicbKOBOT TexXHIKH 3C
VYkpainu, mnoskoBHUK, Meabnuk O.B., moioammii HayKOBUM CIIBpOOITHUK
HAyKOBO-JOCIITHOTO Binaury IleHTpaqbHOr0O HAYKOBO-OCIIIHOTO IHCTUTYTY
030po€HHs Ta BlicbKOBO1 TexHIKM 3C YKpaiHu, KariTtan

PO3BUTOK MAJIUX BE3IIVIOTHUX JIITAJIBHUX AITAPATIB B
PAMKAX ITPOEKTY IIEHTAI'OHY «REPLICATOR»

[Timpo3air o6oporaux HHOBaMM (DIU) MinictepctBa o6oponu CIIA mrykae
B KpaiHi BUPOOHMKIB HEAOPOTHUX KOMEPIIHHUX JPOHIB, SIKI MOXYTb HECTH
PIBHOMaHITHE KOPHUCHE HAaBAaHTAKEHHS — BiA 30pOi 10 CUCTEM CIIOCTEPEKECHHS Ta
3B’ S3Ky. AHANIBYIOUYM Nepedir moiil cyyacHo1 30poiiHoi arpecii pocii, peIcTaBHUKU
[lenTarony XouyTb CTBOPUTH IIMPOKHHA apceHan JElIeBUX OJHOPa30BUX
Oe3MUIOTHHUKIB, OCHOBHO1 3001 BiifHM B YKpaiHi, 1 AJI1 [HOTO IIyKaIOTh KOMEPIIMHUX
NOCTAYAILHUKIB CHUCTEM 13 TOTEHI[AJIOM MacoBOTO BHpOOHHMITBA. Ha mouaTky
KOBTHS BIIAUT 000pOHHMX 1HHOBauid MinictepctBa 06oponu CILA onpumoaHuB
TEHJEp Ha OJHOPa30Bl OE3MUIOTHI MOBITPSHI CHUCTEMH 13 HU3BKOIO MPOIYCKHOIO
3aaTHICTIO Ta 6e3 GPS, ski MOXyTh camMoOCTIMHO jdiTath Ha BincTadb Bim 50 1o 300
KUIOMETPIB.

3a 3asBamu DIU ocTaHHI CBITOBI 30pOiiH1 3ITKHEHHS B YKpaiHi Ta bianszbkomy
Cxonl MAKpPECTMIA acCUMETPUYHUN BIUIMB HEIOPOTHUX OJHOPA30BUX OOHWOBHUX
O€3MUIOTHUX JITATbHUX CUCTEM Ha pe3yJbTaT MOJid B cydacHOMY moJii 6ot0. Tomy
MinicrepctBo o6oponn CIHIA BupIIIMIO MaTH MOKJIMBICTH BUKOPUCTOBYBATU
HEAOPOTi 3aco0M IJI1 OTpHMaHHS TOYKOBHX edekTiB. [l peam3amii 1uX IJIaHIB
miapo3aur DIU mmaHye MpOBECTH KUBY JAEMOHCTpAIIFO IOJHOTIB APOHIB BXKE B
rpyaHi 2024 p., 100 ouHUTH €(EeKTUBHICTH 3aPOINOHOBAHUX CUCTEM.

HeBemuki onHOpa3oBl yaapHi O€3MUIOTHI JITalbHI amapaTd aKTUBHO
BUKOPHCTOBYBAJIMCS B OCTAaHHIX 0OHOBUX NiTX — Bin YKpainu g0 bamspkoro Cxony.
[lounHatoum 3 OCEHI MHUHYJIOrO PpOKY HIATpUMYBaHe IpaHOM OMNOJUEHCHKE
YIPYNOBaHHS XYCUTIB aTaKyBaJO KOMEpIiHI MOPCHKI cyaHa B UepBOHOMY MODI,

BUKOPHMCTOBYIOUM O€3NUIOTHI JITajdbHI anapard, HaJABOAHI cyAHa Oe€3 eKimaxy Ta
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KpuiiaTi paketd. MUHYJIOTO TH)KHS BOPO’Ka Tpyma 3/iiicHua, sk [leHTaron Ha3Bas,
«KOMIUIEKCHY aTaky» Ha kopabui CILLIA B iboMy perioHi.

Minictp o6oponn CIIIA Jlmoiig OcTiH oromocus, 1o IleHTaron 3ocepenuTs
HACTYIHHUI payHJ] CBOIX 3yCHJIb Ha TIpo€KTI «Replicator», mis 3abe3meueHHs nporecy
MIBUKOTO BIPOBAKEHHS HAA3BUYAWHO HEOOXITHMX IHHOBALIMHUX TEXHOJIOTIA Yy
BEJIMKUX MacIITtadax sl MpOTUIil MOJIOHMM 3arpo3am OE3MUIOTHHUKIB. 3a 33lyMOM
HaAIMHI, gocTymHi Ta amantuBHI Mmiargopmu BIUIA Benmmkoi mambHOCTI, SKi
TO03BOJISIIOTh  3a0e3medyBaTd  MacmTabHI — omeparlii, IMOBHHHI MaKCHMI3yBaTH
OTIEpAaTUBHY THYUYKICTh 00’ €IHAHUX CUIL

[IpencraBuuk DIU cka3aB enekrpoHHoMy BuaaHHio Defense News, mo xoda
icHye noTpeba B O€3MUIOTHUKAX, sIKI JlenapTaMeHT Xoue BUKOHYBATH JJIsl aTaKyFOUHX
MICIF, BIH TaKOXX 3aIlIkaBJICHUH y CHCTeMaX, SKI MOXYThb KepyBaTH 3aco0aMu
pPO3BIIKH, criocTepexeHss Ta pekorHocuupoBii (ISR), a Takox B KOMILIEKTI 3
KOMILJIEKCaMU PaioeIeKTPOHHOT 00POTHOU 1 KOMYHIKALIITHUMU PETPAHCISITOPAMHU.

3rigHO 3 3aMOBIIEHHSIM, MaiOyTHI OE3MUIOTHI TPAHCTOPTHI 3aCO0M TaKOX
MOBWHHI OyTH CKJIQJHAMH JUIA BHUSBJICHHA Ta BIICTESKCHHSI, MaTh KUIbKa
MO>KJIMBOCTEH JJIi JBOCTOPOHHBOTO 3B 3Ky Ta OyTH OCHAINEHI MPOrpaMHUM
3a0e3neueHHAM Il IUIaHyBaHHs Micii. BaximBo Te, mo Binauly noTpioH1 MOAYJIbHI
CHCTEMH, SIKI MOKYTh IHTEIPYBaTH HOBE amaparHe abo mporpaMHe 3a0e3IeueHHs 3a
JIYEH1 TOIUHH.

«Bmacui  mHrepdelicu, ¢dopmaryBaHHs ~mOBLIOMJIeHb abo0  amaparHe
3a0€31€UEHHs, Kl BUMAararmTh JIIEH3YBaHHS Bl MOCTAaYalbHHUKA, 3a00pPOHEHD), —
ckazas DIU.

VY moBimoMJICHHI HE BKA3y€ThCS, CKUTLKM CUCTEM MOXKE MpUadaTu BiAAUI, 1 HE
BCTAHOBIIIOETHCA IIUIbOBA BapTicTh. [Ipec-cekperap cka3aB, 10 NPOMycK OyB
HaBMHUCHUM, OckuUlbku BuOip DIU 6a3yBatumerbcsi HE Ha BapTOCTI KOHKPETHOTO
JpOHA, a Ha BapTOCTI €PEKTy, SKUU J0cATae TuathopMma.

«Haiikpanmii crmocid mogymaru mpo Te, Ha 10 MU HaIlUIeHI, — IIe I[iHA 3a
eQekT», — CKazaB pEeYHUK. «SIKII0 MM 3amyCTUMO OJHY IUIaTGOpMy BapTiCTiO 1
MutbiioH noJsapie CIIA abo npecsates margopm BapticTio 100 TucAd nonapiB 1
OTPUMAEMO TOM caMuid epeKT, To 11 IiHA 3a edeKT Oy/ae OTHAKOBOIO, 111€ Te, HA YOMY
MU XOYEMO 30CEPETUTHCS.

YK 623.418(043)
Meabnuk B.B., an’roakT HamonansHOTO yHIBEpCHUTETY 000pOHHM YKpaiHH,, KaIliTaH

BITPOBA/IZKEHHSA ABTOMATHU30BAHUX CUCTEM JJIA
HIABUINEHHA EOEKTUBHOCTI JIOTICTUYHUX ITPOLIECIB B
CEKTOPI BE3IIEKH TA OBOPOHU YKPAITHU

MogepHizaiisi Ta TEXHIYHE NEPEOCHALICHHS CEKTOopy Oe3mneku 1 o00poHuU
VYKpaiHu € KpUTHIHUMH IS TIBUIICHHS 00€31aTHOCTI Ta €(PEKTUBHOCTI BINCHKOBUX
migpo3aunB. Cepen KIIOYOBHUX AaCIleKTIB € MopepHBaIs 1HPpacTpyKTypu Ta
MOKpAIIEHHS JIOTICTUYHOT MATPUMKH. OCOOIMBO KPUTUYHUM LM aceKT CTaB Mif

yac MMPOKOMAacIUTaOHO1 30poiiHOi arpecii pd npotu YKpaiHH, aJKe HECIIBCTaBHI
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pecypcH Jep)KaB 3MYIIye BIMCHKOBO-TIOJITUYHE KEPIBHUIITBO YKpaiHU IIyKaTH
UUIIXW IS0 TIBMILEHHS SIKOCTI YNPAaBIHHA Ta €PEKTUBHOTO BUKOPHUCTAHHS
MaTepialbHUX Ta JIOACHKUX PECYPCIB.

Cepen HanpsAMIB 1S TTOKPAIIEHHS JIOTICTUIHOT MATPUMKH B CEKTOP1 O€3ITeKH i
000poHM YKpaiHM MO>KHA BUJUTUTH HACTYIIHI:

1. [aTerpariisi cydacHUX JOTICTUYHHUX CUCTEM:

BrpoBamxennss cuctemu LOGFAS. Vkpaina ycmimHo IiHTETpye CHCTEMY
o0miky 1 koHTposro sorictukn LOGFAS, ska uxopuctoByetbcss B HATO. e
J03BOJII€ 3a0€3MEUUTH MOBHUM KOHTPOJb 3a MOCTa4aHHSIM O30pO€HHS Ta IHIIUX
pecypcis.

BripoBamxennst norictuaHoi HopmamiiiHoi cuctemu LIS ma 6azi SAP
S/IAHANA Defense & Security, mo 103BOJIsIE aBTOMaTH3yBaTH MPOILICCH OOIKY Ta
pyxy MarepiaibHuX 3aco0iB. lle BKkirouae onTuUMi3allil0 Mepexi apceHamuiB, 0a3 Ta
CKJIQJIB, a TaKoXX PpO3BUTOK CHCTEMU OO0’ €JHAHUX IIEHTPIB 3a0e3MeyeHHs
MaTepialbHO-TEXHIYHUMU 3aco0amu.

2. CtBopenHs JorictuyHuX xa0iB. CTBOpEHHA Takoro MyHKTY MJis
OTpUMaHHS MDKHAPOHOT BIICHKOBOT JJOTIOMOTH JTO3BOJISIE€ HAJIATOIUTH KOOPIMHAILIO
3 TpUIOMYy Ta TPAHCIOPTYBAaHHS BAHTAXKIB, a TaKOK KOOPIUHYBATH TEPEMIILICHHS
YKpaiHChKUX BIACHKOBUX JJIsI HABYAHHS 32 KOPJIOHOM

3. [linroroBka (axiBmiB. IligroToBka ¢axiBIiB 181 pPOOOTH 3 HOBHMH
norictuaauME cucteMamu, Takumu sk LOGFAS Ta LIS(SAP), € BaXIJIMBUM KpOKOM
1151 3a0e3neueHHs] €PEeKTUBHOTO BUKOPUCTAHHS LIUX CHCTEM.

3 cepmast 2022 poxy BimOynocs BOPOBAIKEHHS Yy JOCTIAHY EKCIUTyaTalllfo
H(}OopMaIIIifHO-KOMYHIKAIIIHHOT CUCTEMU IUJIAHYBaHHsS Ta YMPAaBIIHHS JIOTICTUYHUM
3a0e3neuennsm LOGFAS (Logistic Functional Area Services), 1o mokiaio mo4aTtox
udpoBoi Tpancdopmariii gorictuku B 3CY. Crig 3a3Ha4uTH, IO CEKpeTapiaT mrad -
kBapTupu HATO 3 koHcymbramii, koMmaHayBanHs Ta ynpabmiHHS (C3B) BKIIOUNB
VYKpaiHy 110 mepemniky JepikaB, SKi BUKOPHCTOBYIOTh IIpOTpamMHE 3a0e3NeucHHS
LOGFAS me y 2019 poui, npote ToAl 1ie Bce Oylno B 03HAWOMYHUX IUISIX, a TEHep
Hallll TAapTHEPU «HAMOJSTAIOTH» Ha BHUKOPUCTAHHI MPOTPAMHOTO KOMILIEKCY
LOGFAS nnsa o6miky mbkHapoaHO1 TexHigHOT qomomoru (MT]). Inmmmu criioBamw,
HaC MOMPOCHIIN 3BITYBATH Tiepe napTHepamu y popmari oomikoBux qanux LOGFAS.

I, 3maBasioch, MO0 OCh HAPEIITI MU MAEMO BHUBIPEHUNA 4acOM JIOTICTUYHUIN
nporpamuuid komiiekc (LOGFAS OyB npuiiHatuil B ekciutyaraniro B 1995 pom)
NpOTe Ha MPAKTUIl MU MAEMO BY3bKO HaMpaBJICHUH KOHIENTYAIbHO 3acTapuidid
NPOTPaMHHIA MPOIYKT, 0 OyB po3p0oOJIcHUN BUKITIOYHO IS TUIAHYBAHHSI OTIepallii
0OOpOHHOTO Ta ONEpPATUBHOIO Xxapakrepy B cepeauni 0soky HATO 1 Hikonn He
3aCTOCOBYBaBcs y 00ioBuX ymoBax. KpiMm 1poro o0tk cuit Ta 3aco0iB B mporpami
LOGFAS € cyrreBo 0OMEXeHMM 1 HE MOXE BHUKOPHUCTOBYBATHUCH IJIsI OOJIKY
KOMIIOHEHTIB, 10 CKJIaJaloTh TOW uM IHmmMK 3aci0. Jlo mpuknany, 06a3za gaHux
LOGFAS mictuth HoOMenkiIatypHuii koj (Reportable Item Code (RIC)) mitaka F-16 —
HA33GZ, sxuii Mu 3a3Ha4aeMO y HaIMX 3BITaX MiI 9ac OOJIKy JAHOTO JiTaka B
LOGFAS. IIpote, y pa3i HecnmpaBHOCTI TEXHIKH, II0 OyBa€ HEpiIKO mim dYac Ti
orpumanHsa, LOGFAS He nae 3pydyHuil MeXaH3BM 3amucy HECHpPaBHOCTI 1, IIO

I'OJIOBHEC, 3a3HA4YUTHU BiI[CYTHIO a0o HECIIpaBHY ACTAJIb. 3anuc O6M€)Ky€TBC$I JIMIIC
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BEPXHIM IIAPOM y BUIJIAI KUTbKICHUX ToJ1iB Req. Onhand (3a mrratom), Act. Onhand
(8 HasgBHocTi) Ta OpS. Onhand (mpairrorouux) B sIKi BIIUCYETHCS IUTICHA KUIBKICTh
OMHMIIb TEXHIKM. | Xoua B camiii mporpami I MOAIOHMX peYeH MU MOKEMO
BukopucTati mosie Limiting Factors (oOMexyBanbHuii (hakTop), B IKE MH MOKEMO
3anucard Oy[b-KUl KOMEHTap BKJIIOYAIOUM OMHUC HECTPABHOCTI, MOAIOHE pIIeHHs
HaKJIaJla€ CyTTeB1 0OMexkeHHsT Ha 00poOKy 1 aHa3 HpopMallil B 1iiomy. /[o Bchoro
I[bOTO JOJIAETHCS BIICYTHICTH (PIHAHCOBOT CKIIAJIOBOT, 110 YHEMOKJIUBIIIOE 3IMCHUTH
aHaJIi3 pyXy MaiHa 3 TOYKH 30py TpOIIOBHUX BUTpar. LlUkomM MOXIMBO, 1O Yy
HeJaIeKoMy MaiOyTHbOMY, MM BpemTi-pemT ctaHemo dactuHoto HATO 1 Toai mu
3MOEMO IIOBHOIO MIpOI BUKOpHUcTatu nporpamHuil HcTpyMeHT LOGFAS npu
IJTaHyBaHHI HaBYAJILHUX OTIEpallii, MpOTe 3apa3, Ha MO€E€ 0COOUCTE TIEPEKOHAHHS, MU
MaeEMO pPyXaTHCh B OIK OUIBII CY4aCHHMX TEXHOJIOTIH OOpPOOKH 1 TpeaCTaBIICHHS
TaHUX.

BpaxoBytoun pocBin LOGFAS Ha mnouarky 2023 poky y HAOCIHiIHY
eKCIUTyaTallll0 3alyCKaeThCs IH(pOpMaIiiiHO-KoMyHiKamiiiHa cuctema LIS 1.0
(morictruHa iHdopmamiiina cuctema) Ha 0a3i SAP S/AHANA Defense & Security,
axa otpumye ceptudikar KC311 Ha 6a3i k0T eKCIEpUMEHTAIBHO PO3TOPHYIN MOAYIIb
1o peuoBoMy 3a0e3neueHHI0 3CY. CBITUEHHSM y CEpIO3HOCTI HAMIPIB 3aCTOCYBaHHS
B 3CY cuctemu JIIC Ha 6a31 SAP ctano macmrabyBanns cuctemu y 2024 pori 3a
paxyHOK BIIPOBAJXKECHHSI HOBUX MOJIYNIB. | 116 HE TUBHO, ajke po3poOHuKoM SAP €
OJIHOMMEHHa HiMellbka koMiaHiss SAP SE, ska € jigepoM nporpaMHUX MIPOAYKTIB JJIs
OBHecy B €BpoIll 1 KA HAJA€ CBOI MOCIYru y Oulblll HUK 44 KpaiHax CBITY cepen
sxux 28 kpain — wieHiB HATO. CydacHwuii apXiTeKTypa IporpaMmHOTo Ipoaykty SAP
J03BOJIIE MACIITa0yBaTH IHCTPYMEHT 1 3MIHIOBATH KOTO i MOTpeOr 3aMOBHHUKA, 1110
pPO3IIMPIOE 00JIaCTh 3aCTOCYBaHHS 1 POOUTH HOTr0 YHIBEPCAIbHUM IHCTPYMEHTOM
aBTOMaTH3aIlii mMpoIeciB B 000POHHOMY CEKTOP1 JAeprKaBH.

Hapa3i nHeBimoMo uu Oyae mMpoeKT po3ropTaHHs JoricTHdHOi cuctemu LIS Ha
0a31 SAP ycHinmHUM IpOEKTOM, IIPOTE TOYHO BITOMO, II0 aBTOMATH3AIls TIPOIIECIB 1
YCYHEHHS TarnepoBOro OOJIKY CTa€ HAPLKHUM KaMIHHSM Il po30yA0BU Cy4acHOTO
CEKTOpY 000pOHU YKpaiHH.

YK 623.4:662

Meabnuk O.I'., K.T.H., C.H.C., TOLEHT Kadeapu Ppi3UKO-XIMIYHUX OCHOB PO3BUTKY Ta
raciHHA MOXeX YepKacbKOro IHCTUTYTYy TMOXKEeKHOI Oe3neku iMeHl ['epois
Yopraobwrs HYL3 Ykpainu, nonkoBHUK c.11.3., MeabHuk P.I1., k.T.H., 1011., TONEHT
kadeapu oprasiaili 3axoJiB I[HMBUILHOTO 3axuCTy YepKachbKOro IHCTUTYTY
noexxHoi 0e3neku iMeHi ['epoiB HopHoOuns HY13 Ykpainu, mignoJIKOBHUK C.11.3.

BUBYEHHSA MUTAHHA XIMIYHOI HEBE3MEKMU ITIJT YAC BOEHHOI'O
KOH®JIIKTY

Axmyanvnicmes. XiMiuHa HeOe3NeKa Ha ChOTOJHI IMOB'SI3aHA 3 PO3BUTKOM
BUPOOHMIITB 1 TEXHOJIOTIM IMIBUIIICHOTO PH3UKY, Ha SKUX ICHYE BEJIMKA HMOBIPHICTH
BUHUKHEHHSI TEXHOTCHHHUX aBapii, 3arp03010 00CTPLTY MPOMMCIOBUX MIIMPUEMCTB

BOPOTOM, 3aCTOCYBAHHSIM XIMIYHOI Ta PajioJIOryHOI 30poi Tomo. 3ade3rneyeHHs
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XIMIYHOT O€3IeKH B yMOBaX BIHM € KPUTHUUYHO BAXKIMBUM aCIEKTOM HAllIOHAIBbHOI
Oe3nmeku B LUIOMY, a/pKe HaA3BUYAifHI CHUTyallii 3 OTPYEHHSIM HEOE3MCYHUMHU
XIMIYHUMH PE4OBUHAMHU, 3a0pyAHEHHSIM HABKOJIMIIHBOT'O CEPEAOBHILA MOXKYTh MaTH
KaTacTpo(IaHI HACTITKH.

Memoro nanoi poOOTH € aHaJI3 MPUYNH BUHUKHEHHS XIMIYHUX HIIMICHTIB Ha
NPOMHCIIOBUX 00’ €KTaX Ta BUKOPUCTAaHHA HEOE3MEUHUX XIMIYHHX PEYOBUH B
XIMIYHIA 30poi, a TaKo>X BCTAHOBJICHHS MEPCHEKTUBHUX HULIXIB YAOCKOHAJICHHS
XIMIIHOT 0€31eKH B yMOBaX BIHHU.

Pezynomamu.: 3a0pynHEHHS HaBKOJMIIHHOTO CEPEIOBUINA HEOE3MCYHUMHU
pEUYOBHHAMHU HalyacTilie BiIOyBAae€ThCS Mil Yac BUKHIIB CKpAIUICHUX Ha(TOBHUX
ra3iB, cupoi HadTH, OeH3WHY, XJopy, amiaky. Ha momo mepepaxoBaHUX pEeYOBUH
npuxoautbess Ot 50 %  XimMiyHMX  IHOWAEHTiB. OCHOBHUMH  HEHOJIKAMHU
MPOMUCJIOBUX OO0’ €KTIB € HErePMETUYHICTh CXOBHIIN, HEBIUIMOBIIHICTh 1X
yJIAIITYBAHHS BUMOI'aM HOPMATHUBIB, BIICYTHICTh 3aC0O0IB KOHTPOJIIO CKJIAAY MOBITPS,
KHCHEBOTO 200 MOBITPSHOTO MIAOPY, 3aCO0IB MIEPBUHHOTO MOKEKOTACIHHSA, 3B’ SI3KY,
HAsBHICTh TPYHTOBMX BOJ Yy CXoBHIIaX. Ha OuIbmmocTi miANpPUEMCTBAX
GUIbTPOBEHTWISILIIMHI ~ YCTAHOBKA ~ CXOBHUII uepe3 Opak abo  3acTapulicTh
pereHepaniiiHux NaTpoHIB HE MPALIOI0Th y PEXUMI pereHepariii HoBiTpsi.

YpoaoBx BIMHH MU B)XKE IEPECBITIMINACH, MO NomnpHu JKeHEBChKI KOHBEHITI
PO 3aXWCT KEPTB BIHM BOPOT 3/IaTEH BHKOPHUCTOBYBATH IMPOTH IUBUILHOTO
HaceJieHHs 3anamoBaibHi (PocdopHi) Ooenpumnacu, pydHyBaTH IPOMUCIIOBI EMKOCTI
3 arpeCMBHUMHU XIMIYHUMHU CHOJIyKaMH (HITpaTHa KHCJIOTa, aMOHIAK, XJIOP),
CTBOPIOBATH pamialliifHy HeOe3INeKy 4Yepe3 PyWHYBaHHS aTOMHHX €JICKTPOCTAaHITIH,
BUKOPHCTOBYBATHU XIMIYHY 30pOI0 — apTHIIEPIMCHKI XIMIUHI CHApSIU, XIMIYHI yracu,
py4YHI XIMIYHI TpaHaTH, aBlaliifHi O0MOHW, KepoBaHl1 aBlaliiiHI MPUCTPOI, PaKETH
TOIIO.

3a TakTHYHUM TIPU3HAYEHHSAM 1 XapakTepoM Bpaxarwodoi i oTpyiHi
PEUYOBHMHHU, IO BXOASATH 0 CKJIAAY XIMIMHOI 30p0i, MOAUISIIOTHCS HA TPU TPYIIU:

- CMEpTeIbHI a00 JIeTalbHi;

- [HKanacuTaHTu (OTPYyilHI PEYOBUMHU NCHUXOXIMIYHOI [ii, IO BHUKIMKAIOThH
TAMYaCcOBY HEIE€3TaTHICTB );

- IppUTaHTH (Cpyna PEYOBHH, IO BUKIMKAIOTH CHIIbLHE MICIIEBE MOApa3HEHHS
CIU30BUX 000JIOHOK, HIKIPY Ta PO3TAIIOBAHUX B HUX HEPBOBUX PELIEITOPIB).

JlepxaBHa moJsiiTMKa y cdepax HaioHaIbHOI Oe3reku 1 000pOHM MOBUHHA
OyTH CIpsMOBaHAa Ha 3aXHUCT: JIOAWHU 1 TPOMAISIHUHA — TXHIX >KUTTS 1 TUTHOCTI,
O€3MeYHUX YMOB IKUTTEALUIBHOCTI; TEPUTOPI, HABKOJUIIHHOTO MPUPOJTHOTO
CepenoBUIIa — Bi HaA3BUYAHUX cuTyarid. Tomy mBHIKe pearyBaHHs, podeciiina
OIlIHKA 3arpo3 1 epeKTHBHA JIKBIIAIS HACIIIKIB MOKIMBUX XIMIYHHMX HITUICHTIB €
HaJ3BUYaHO akTyanpbHUMH 3agadamu  migpos3aune  JICHC  VYkpainm ans
3a0e3MeueHHs HalllOHATBHOT O€3IEKH B IIUIOMY.

Bucnoexu. OTxe, aKTyaJbHICTh YIOCKOHAJIEHHS HAaBUYOK 0COOOBOTO CKIAILY
nigpo3auiie JJCHC VYkpainn B ymMoBaX BOEHHOT'O CTaHy 3YMOBJIEHA 3POCTaHHSAM
PU3HKIB, TIOB'SI3aHUX 3 paTialliiHIMK Ta XIMIIHUMH 3arpo3aMu, 110 BUHUKAIOTh ITi
yac OoioBux aid. IlinroroBka BucokokBamidpikoBanux ¢axisiis JCHC Ykpainu €

BAXJIMBUM KOMITIOHEHTOM HalllOHAIbHOI O€31eKku YKpaiHu B yMOBax arpecii. BMIHHS
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3ano0iraty HacJiKaMm 3aCTOCYBaHHsS XIMIYHOT abo0 pajaiosioriyHoi 30poi MiIBUILye
CTIHKICTh KpaiHM Iepe]] BIIChKOBUMHU Ta TEPOPUCTUIHUMH 3aTrPO3aMH.

Takox 3 MeTor 3a0e3NeUcHHS XIMIUHOI Oe3MNeKH IOTPIOHO J10IaTKOBO
BHBYATH MOXJIMBOCTI BIPOBAKCHHS Cy4YacCHMX 3aco0IB  MOHITOPHUHTY Ta
TIarHOCTUKY, OCHAIICHHS CUCTEMaMH aBTOMATH30BAaHOTO BUSIBJICHHS HeOE3MEUHUX
XIMIYHUX PEYOBHH y MOBITPI.

MbikHapoiHa Kkoomeparis Ta OoOMIH JOCBITOM B cdepl XIMIUHOI Oe3meKu
J03BOJIUTH HE JIMILE OTPUMATH JAOCTYH 1O MEPEeIOBUX METOJIUK 1 TEXHOJIOTH, ane i
3MILHUTH CIPOMOSKHICTh KpaiHM CHIBIPAIIOBATA 3 MDKHAPOJHUMHU NapTHEpPaAMH y
pa3i BUHUKHEHHS TJI00aIbHUX 3arpo3.

YK 651.74/78

Mopasunaues M.B., K.T.H., JOIIEHT, NPOBITHUN HayKOBUM criBpoOiTHUK HaykoBo-
AociigHol naboparopi 3 mpoOseM iHGOpMaIMHUX TEXHOJIOTI Ta MPOTUAI
3JIOYMHHOCTI y KIOEpMpPOCTOpI HaBUAIHHO-HAYKOBOTO 1HCTUTYTY Ne 4 (miaAroToBKH
daxiBiB 3 HGOPMAIIMHO-aHATITUIHOTO  3a0e3MeueHHss Ta  KibepOe3reku
Hamionansnoi mominii Ykpainn) XHYBC, Xuectko O.B., ctapmmii HaykoBUi
crBpoOiTHUK  HaykoBo-nmociigHoi naGopartopii 3 mnpo0OieM  iHGOpMaIiiHuX
TEXHOJIOTIA Ta TPOTHAIl 3J0YMHHOCTI y KIOepmpocTopi HaBYaIHHO-HAYKOBOTO
iHeTUTYTY Ne 4 (TminrotoBku (paxiBHiB 3 iH(OPMAIIHHO -aHATITHYHOTO 3a0€31eYCHHS
Ta KibepOe3neku HarionanbHoi nomiii Ykpainun) XHYBC

CIHOCOBU 3ABE3NEYEHHA BE3NEKH IOKYMEHTOORBITY B ITEPIO/I
BIMICbKOBOI'O CTAHY B CWIOBUX 3AKJIAJIAX BUILIOI OCBITH
YKPAIHU

Axmyanvuicms. Ilin yac BOEHHOTO CTaHy B YKpaiHi BEIEHHS MarnepoBOrO
JOKYMEHTO00Ir'y 4dacto € He edexktuBHUM. lle 3 TuM, mo OaraTo BHUKOHABIIIB
MPaIIOI0Th BiAJaleHO. Y TOM K€ 4ac, MiAPO3AUIM, YCTAaHOBH, BY3W 3MIHWIM CBOE
MICIIC CTAaHOBHUINA. A JEXTO Ma€ KulbKa MICIb JUCOKalii. TakumM YUHOM, MpHU
BUPOOHMIITBI MAepoOBOTO JOKYMEHTOOOI'y HEOOXITHO MepeMilaTd IiaIrucaHl
BUKOHABISIMU IOKYMEHTH Ha BifcTanb. [l{o moTpebye MaTepialbHUX Ta TUMYACOBUX
BUTpAT.

EnexTpoHHMI JIOKYMEHTOOOIr perymoerbcsi 3akoHoM Ykpainu «lIpo
CIIEKTPOHHI JTOKYMEHTH Ta €NEKTPOHHUU JTOKyMEHTooOIr» Bim 22.05.2003 Ne851-1V
13 3MIHAMH Ta JOTIOBHEHHSIMHU, BHECEHUMHU 3aKOHAMH Y KpaiHH.

HaifOutbll MOIMpPEeHUMH CUCTEMaMHU EJIEKTPOHHOTO JOKYMEHTOOOI'y € Taki
cuctemu sk Buacno, M.E.Doc, Paperless, Signy, Deals. Ane BBeneHHs 1IUX CUCTEM
JTOKYMEHTOOOI'Y BHMaraTuMe MarepialbHUX BHTpAT Ha I1X TNpuaAOaHHA Ta
TUMYACOBHUX BHUTpAT Ha TXHE OCBOEHHS BCIM MEpCOHAIOM ycTtaHOBH. Lli mporpamu
OpIEHTOBaHI HacamMIepe/ Ha BEAECHHS OyXTraaTepchbKOro oOJIKy Ta 3BITHOCTL

AJbTEpHATUBOIO BIPOBAIXKEHHS LIUX MPOTPaM MOXKE CTaTH JOCHUTh MPOCTI B
OCBO€EHHI, OE3KOIMITOBHI Ta BOJHOYAC HAAIMHI mporpamMu MmUEPyBaHHI Ta
EJIEKTPOHHOTO TIAMUCY €IeKTPOHHUX JICTIB.
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Mema. TlponoHyIOThCS €Kl criocOOM BUpileHHA 1€l npooaemu. Ilepumm
criocoboMm € Buxkopuctanusa PGP (Pretty Good Privacy) nporpamu nmdpyBaHHs 3
nyOaiYHUM  KIIFOUEM, sKa CcTaja HaWOUThIl MOMyJSIPHUM CTaHAApTOM IS
nmdpyBaHHs enekTpoHHUX JucTB. [Apyruit — S/MIME (ckop. Bin anri. Secure /
Multipurpose Internet Mail Extensions) — ctanmapT nist mudpyBaHHS Ta MIIIUCY B
CNIEKTPOHHIA TMOINTI 3a JIOMOMOTOI BiIKpUTOTO Kimtoua. Jlms 3abe3nedeHHs
MHO>KMHHOTO TIANKCY MPOMOHYETbCS BUKOPHCTOBYBATH MIAMNKC 3a JOMOMOTOIO
cepsicy Jis.

PGP (Pretty Good Privacy) — komm'ioTepHa mporpama, TakoxK Oi0mioTeka
GbyHKIIHA, 10 T03BOJII€ BUKOHYBATU orepailil mudpyBaHHs Ta HU(POBOTO HIAIUCY
noBiTOMJIeHb, (aimiB Ta 1HIIOI 1H(OpMAaI, MPEACTAaBICHOI B EICKTPOHHOMY
BUTJISI/I, B TOMY YHCJII Npo3ope mudpyBaHHsS AaHUX HA MPUCTPOI, HAPUKIIAJ, Ha
KOPCTKOMY JIHCKY .

PGP BukopucToBy€e mNpuHIMN MW(GPYBaHHS BIIKPUTUM KIIOYeM. Y  IIiid
CHUCTEMI KOXEH KOPHCTYBad Ma€ Mapy KIOYIB: BIIKPUTHHA (TMyONUHMIA) KITFOY IS
nmdpyBaHHs 1 3akpuTuil (ocobucTuil) - nns genmdpysanas. KoxkHa mapa kimodiB
TaKO MICTUTh MIAKIIOYM: OJHH U H(PPYBaHHS 1 OAUH ISl TU(PPOBOTO MIAMUCY.
Binkputnii K1tou TakoK MOke Matu nudpoBuil manuc. [upposuil nianuc xioda
MOBIOMJISIE OJIepKyBadaMm, IO iMeHTHDIKAIHI JaHl BiIIpaBHUKA ITOBIIOMIICHHS €
BipHuMU. [{udpoBuii manuc kimoda BImoOpakaeThCsl y cepTUdIKaTI KIr0Ya.

PobGota cuctem. KopuctyBau, sKkuii BUPILUB OTPUMYBAaTH JIUCTU B
3amm@poBaHOMY BUTIIIL, CTBOpIOE€ mapy kimo4iB PGP - BimkpuTuii 1 3akpuTuid.
Binkputuil K04 po3MnoBCIOIKYETHCS cepell BCIX KOPECTIOHIEHTHB, 3a JOMOMOT 00
SIKOTO BOHHU 3MOJXKYTh 3amm(poBYBaTH JIMCTH TIEPE BIAMPABKOIO BIACHHUKY KITFOYA.
Crnig maM'sitaty, MO BIIKPUTHM KIIOYEM MOJKHA JIMIIE 3ammdpyBaTH JIUCT.
OTpuMaBIIM 3alM(PPOBAHUIN JIUCT, BIACHUK KIHOYa pO3MIM(POBYE HOTO 3aKPUTUM
KJTFOUEM.

PGP takox minTpumye ineHTH}IKALIIO Ta MEPEeBIPKY IUTICHOCTI JIHCTa 3a
JONIOMOTOK0  IM(PPOBOTO MiANMCY. 3a 3aMOBUYBaHHSAM LHU(PPOBUNA MiAIHUC
BUKOPHUCTOBYETHCS y IOE€JIHAHHI 3 IIM(PPYBAHHAM, aJle BIH MOYKE BUKOPUCTOBYBATHUCS
okpemo. Ilinmuc CIOyXuTh JJIT BCTAHOBJCHHS, YW OyB JIMCT HaJICIAHHMA
BIIMPABHUKOM, a TAKOK HE OYJI0 3MIHEHO BMICT JICTA MICHISI Ha/ICUIJIAHHS.

Jlis 3a0e3nedeHHs HaAIMHOTO 3aXUCTy BHYTPIIHBOIO JAOKYMEHTOOOIry Ta
MOCTAHOBKH €JICKTPOHHOTO TMIIMNUCY BUKOHABII HA EIEKTPOHHOMY JOKYMEHTI
npornoHyeTbes 3anpoBaantu mmdpysanas S/MIME. 1le moxyTs OyTr 6€3KOMTOBHI
cucteMu enekrpoHHoro mianucy B Google Workspace for Education Fundamentals —
IHCTPYMEHTH JIJIsl HABYAHHS Ta BUKJIaJAaHHs, Hanpukiaa, Kiac, Google Meet, Google
Hoxymentu, Google ®opmu ta Google Chat. Education Fundamentals namaetbcs
OC3KOITOBHO HAaBUAJHLHUM 3aKjIajaM, SKi MalTh JIep)KaBHY peecTpamiro. Sk y
Bunagky PGP B S/MIME, TyT Tako 3aCTOCOBY€THCSI MPUHIMI ACUMETPUYHOTO
nm@pyBaHHS.

Y Takiii cxeMi TEpEXOIUieHHs Oynb-SKUX JaHUX, M0 TePeaaroThCs
HE3aXHUIIICHNMH KaHaJlaM{, HE Ma€ CEHCY, OCKUIbKHA BITHOBHUTH BHUXIIHY H(pOpMaIIio
MOYJIMBO TUTBKH 32 JOTIOMOTOI0 3aKpUTOTO KJIF04a, BITOMOTIO JIMIIE OJIepKyBady 1 He

BHUMarae repezadi.
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IcToTHUM HEMOJIKOM MHMX METOJIIB € Te, MO0 B HUX HE MOYKHA 3aCTOCYBATH
METOJI MHOXXHUHHOTO MIiAMUCy. bararo QOKyMEHTIB HOTpeOYIOTh Y3rOJKEHHS Ta
MANACY KUTbKOX KOpHUCTyBauiB. Hampukian, BHKOHaBelb MOJAa€ JTOKYMEHT Ha
MINUC HAYaIbHUKY BIMAUTY, TOW MOTOJIHWTH JOKYMEHT 3 TMPOPEKTOPOM 1 Jaji 3
HAaYaJIbHUKOM (pIHAHCOBOTO BiALTy. Pa3oM Ha JOKYMEHTI Ma€ CTOATH YOTUPHU
nignucu. Lle HeMOXMBO 3pOOUTH PO3TIIIHYTUMU MPOrPaMaMHU.

[lporonyeTbcss  nBa  BapiaHTH  BupimeHHs — npoOnemu.  [lepumid
aJIMIHICTPATUBHUM, IPYTUil IPOTPaAMHUH.

AJMIHICTpaTUBHUM BapiaHT. JIOKyMEHT MIIMUCYETHCA CIOYATKy BHUKOHABLEM
NOTIM HadyaJbHUKOM BigaLly (kadenpu, nadoparopii, TOIIO) HOTIM MPOPEKTOPOM 1
BUpYIIAE HA MIANUCATH PEKTOpY. BBaxkaeThCs, SKIIO CTOITh MAMKUC MPOPEKTOPA, TO
BCl HHII Cy0'€KTH JOKYMEHT MiAMUCAIM. SIKIO HEOOXITHI MIAMUCH PIBHO3ZHAYHHUX
CyO'eKkTIB, HampHKIaJ, HadyadbHUK BIAAUTY MaTepiaibHOrO 3a0e3MeueHHs Ta
HavyaJIbHUK (DIHAHCOBOTO BIAAUTY, TO 1O BiAAULY JOKYMEHTOOOI'Y BIINpPAaBISIOTHCS
7IBa TIAMUCaHI HUMU JOKYMEHTH, ajie BIAUT 30epirac iX pa3oM Ta BBa)Ka€ OJTHUM
JOKYMEHTOM.

IcHye KOMepIIiiiHi mporpaMu, B SIKHX MOXKIIMBA TMOCTAaHOBKA MHO>KHHHOTO
nianucy. Ane BOHM NOTPeOyIOTh (PIHAHCOBUX BUTPAT. MHOKUHHUHN MIINMHC MOXHA
3AIMCHUTH 32 IOTIOMOTOT0 TTopTamy Jlis.

J1j1s cTBOpEHHS KBaTI(PIKOBAHOTO €JIEKTPOHHOTO MIANUCY Y APYKY HEOOXITHO
MaTH JiiCHI ocoOMCTI Koyl Ta cepTudikatu Bin Jis, abo BHIaHI IHIIMM
KBaJTi(hIKOBAHUM TOCTAYAILHUKOM €NEKTPOHHUX AoBipyux nociyr (I[IpuBarGaHk).
CepBic miaTpuMye OCOOHWCTI KmMOUl Ta CepTH(IKATH BIIKPUTHX KIIFOUIB YCIX
KBaJTI(PIKOBAHMX MOCTAYaIbHUKIB JOBIPYUX €JIEKTPOHHUX MOCIYT.

Jlns Ttoro, moO MNOCTaBUTHM KUTbKa MIAMKUCIB HA JOKYMEHTI, HEOOXITHO
JOTPUMYBATHUCS HCTPYKIK porpamu [lis.

[lepecumanHs TOKYMEHTIB MOJKHA 3JIIMCHIOBATH 3a TOMIOMOTO0 nporpam PGP
abo S/MIME vy 3anmdpoBaHoMy BUTJIAIL

be3neky 30epiraHHs JUCTIB MO’KHA 3a0€3MEUUTH 332 PAaXyHOK BUKOPHUCTaHHS
nporpam  TrueCrypt abo  VeraCrypt (mporpamHe  3a0e3l€U€HHs,  SIKE
BUKOPUCTOBYEThCS JIS1 MM(PYBAaHHS «HA JIbOTY»). 3a JOIOMOTOIO IIUX MpOorpam
MOXHa 3alM(ppyBaTH MOBHICTIO >KOPCTKUM JUCK YW CTBOPUTH 3almdpoBaHi
KOHTetHepU. MOKJTMBE TakoX IIM(PYBAHHS 30BHIIIHIX HOCIiB IH(pOpMALlii.

Bucnosku. Y mnepion aii BIICBKOBOTO CTaHy B YKpaiHI BUKOPUCTaHHS
ManepoBOro JOKYMEHTOOOIY € TpYAOMICTKMM, BUTPATHUM Ta Hee(hEKTHBHHUM.

3a momomoror Oe3komToBHHX Ta Oe3neunux ceppiciB PGP ta S/MIME, a
Takok Twiargopmu i MOKIMBO 3JIMCHIOBATH IIM(pPYBaHHS, EJIEKTPOHHE
MIINACAaHHA Ta Oe3MeYHe TepeCcHIaHHs JOKYMEHTIB YCTaHOBH.

VK 355.45:623.76

Oo6oponoB M.I. crapumii Bukianady Kadeapu TAaKTUKU BIACHK MPOTUIIOBITPSIHOT
o6oponu CyxoImyTHUX BIACHK (paKyIbTeTy IPOTUMOBITPSIHOT 000poHU CyXOIMyTHUX
BIiCBK  XapKIBChKOTO  HamioHanmbHOTO  yHIBepcutery lloBirpsaumx  Cumn,
ninnoiakoBHUK, KopcynoB C.I., noueHT kadeapu TaKTUKUA BIACHK MPOTUIIOBITPSIHOT
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06oponn CyXOINyTHHUX BIMCHK (aKyIbTeTy MPOTUHOBITPSIHOT 000poHU CyXOMyTHUX
BIiiCbK XapKIBCHKOTr'0 HallioHAILHOTO yHiBepcuTery [loBitpsinux Cun

YAOCKOHAJIEHHA CUCTEMMU YIIPABJITHHSA
CUJIAMMU 1 3BACOBAMM IO 3A PAXYHOK BUKOPUCTAHHA
CIHHELHIAJIBHOTI'O ITPOI'PAMHOI'O 3ABE3IIEYEHHA

3acToCcyBaHHsS arpecopoM — 30pOMHWUMHU CHJIaMH POCIHCHKOI deaepartii, y
BEJIMKIA KUTbKOCTI HOBUX THUIIIB 3ac00IB MOBITPSIHOTO Hamajy, TakuX, sSIK 0€3MUIOTHI
mitanbHl anapatu (bnJIA), kpunati 1 OamiCTUYHI pakeTy, KEpOBaHI aBlaliiiHl O0MOU
Ta MOCTIAHE YJOCKOHAIEHHS CIIOCOOIB X 3aCTOCYBAaHHS NOTPEOYyE HOBUX MIAXOAIB Y
no0y0Bi cucteMu npoTunoBiTpsiHoi o0oponu (I1T10) Hamoi nepxasu.

OCHOBHUMU HAIIPSIMKaMH YJI0CKOHAJIEHHS CUCTEMH MPOTUTIOBITPSIHOT 000pOHU
y LIVIOMY MOXYTb OyTH:

HacudeHHs nigpo3aitB [0 3aco6amu panioenexktporHoi 6opotedbu (PED) Ta
MacoOBe 1X 3aCTOCYBaHHS JUIA MPOTH I 3ac00am MOBITPSHOTO Hamaay MPOTHUBHUKA;

MOCTAaHOBKA HA 030PO€EHHS HOBITHIX CUCTEM Ta 3aCO0IB ypaXKEHHsI TIOBITPSIHOTO
NPOTUBHUKA, B nepiry yepry yaapHux briJIA ta FPV- npoHiB, ne npiopurerom O0yne
1X JEIICBU3HA;

BUKopucTanHa FPV- npoHiB, sk 3ac00iB ypaKeHHs MOBITPSTHOTO MPOTHUBHUKA
Ta BJIOCKOHAJICHHsI CIIOCO0IB 1X 3aCTOCYBaHHS;

BUHAHICHHS HOBUX €(EKTUBHUX CIIOCOOIB 3aCTOCYBaHHS CHCTEM Ta 3aco0iB
[TTIO nnst ypaskeHHs! MOBITPSIHOTO MPOTHUBHUKA;

CTBOPEHHSI HOBUX Ta yJOCKOHAJICHHS ICHYIOUMX CUCTEM YIPABJIHHS CUJIAMU 1
3aco00aMM MPOTUNOBITPAHOI OOOpPOHM, $IKI O MIHIMIBYBaIM Yac HA NPUAHATTA
PIIICHHST 010 3HUINEHHS MOBITPSHUX IUICH.

YaocKoHaNEHHS CUCTEMH YMNPABIIHHSA CHJIAMHU 1 3ac00aMu MPOTHUITOBITPSHOT
00OpOHM, aBTOMaTH3allid TMPOLECIB, € OJHUM 13 TMPIOPUTETHUX HAMPIMKIB
YIIOCKOHAJIEHHS! CUCTEMH MPOTHUIOBITPSIHOT 0O0POHHU.

Y IOCKOHAJIEHHS! CUCTEMH YTPABIIHHS TOUUIbHO MPOBOAMUTU 32 HACTYITHUMU
HanpsMKaMHU:

— macoBo HacuuyBatu miapo3aum IO (mo piBHA OoioBuUX 0OCHyr Ta
MOOUIbHMX BOTHEBUX I'pYyM) JTOCTAaTHHOIO KUIBKICTIO 3aCO0IB 3aXMIIEHOTO 3B’ S3KY 1
OPUCTPOIB BitoOpaxkeHHs H(OpMaIlil MPo MOBITPSHOTO MPOTHUBHHUKA (CUTYAIIHHOT
0013HAHOCTI);

— aBTOMATU3YBaTU TNPOIEC YMNPABIIHHA CWIaMH 1 3aco0aMu IUIIXOM
BUKOPHUCTAHHS CTELIaAIbHOTO MPOTrPaMHOT0 3a0€3MeUeHHS.

Ha nanwmii yac y mimpo3aiiax mpOTUIIOBITPSIHOT 000pOHH, Ha PIBHI BIUICHHS -
Opurama mMpoKe 3aCTOCYBaHHSI OTPUMAJIH MpOoTpaMHi MPoaykTH “Bipax™, “/lenpTa”
Ta HII y TO€IHaHHI 13 3aco0aMu BIoOpaxkeHHs HpopMallii IUPOKOTO MOIIUPEHHS
(mnanmery, cMapTOHU, HOYTOYKHU Ta 1HII).

BukopucTtaHHs CHEialbHOTO MPOTPAMHOTO 3a0€3MEUEHHSI J1acTh 3MOTY
HadaJIbHUKAM TPOTHIOBITPsIHOI 000poHM (kKoMaHmupam minpo3aums [IT10), y
PEXUMI 3aKPUTOT MEPEXKI:
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no 6010 - mpoBoautu TiaHyBaHHs [IT1O; orriHIOBaTH MICIIEBICTh B paliOHAX
BUKOHAHHS 0OMOBUX 3aBJaHb Ta MPOBOJMUTHU OLIHKY MOJIMBUX HAMPSMKIB HATLOTY
MOBITPSTHOTO TMPOTHUBHUKA; MPOBOJUTH MOOYAOBY OOMOBHX MOPSIKIB IITPO3ALTIB
[IIIO Tta aHaniByBatm iX €(PEKTHBHICTH, MPOBOJINWTH OINHKY 30H PO3BIIKH Ta 30H
ypaXkeHHsI; 0OMIHIOBATHCS HPOPMALIIEIO PO MOJOKEHHS Ta CKIIaJA CUII 13ac00iIB;

Yy XOJ1 BEeJICHHS MPOTUHOBITPSAHOTO 0010 (BciM ckiagoBuM cuctemu I110) —
OTpUMYBATH 1HPOPMALIIO PO MOBITPSIHY OOCTAHOBKY, B PEXUMI PEaIbHOTO Yacy;
aHaAIByBaTH HAMNpPSIMKH HAIbOTY IOBITPSHOTO TPOTHBHHUKA Ta THIH JITAIHbHUAX
amapatiB (3aco0IB ypaykeHHs), $IKI 3aCTOCOBYIOTHCS, iX KUIBKICTh, CBO€YACHO
MPUBOJUTH B TOTOBHICTH 10 OOMOBOTO 3aCTOCYBaHHS CUCTEMY 3€HITHOT'O PAKETHO -
apTUIICPIMICHKOTO TPHUKPUTTS 1 CHUCTEMY BUHUIIYBAILHO aBIallItHOTO TPUKPHUTTS;
MPOBOJUTH BUOIp MIIPO3JUTIB (BOTHEBUX OJMHHUIG) JJIA MOCTAHOBKA BOTHEBOTO
3aBJIaHHSI HA YPAKEHHS MOBITPSHUX LIUIEH, K B aBTOMATU30BaHOMY, TaK 1 B py4YHOMY
PEXKUMI; 1a€ MOKIIMBICTD MIIPO3/1U1aM (BOTHEBUM OJIMHUIISIM) CAMOCTIMHO BUOUpPATH
JUIS YpaKEHHsS TMOBITPSIHI IUT, Y 30HaX CBOEI BIMMOBIAAIBLHOCTI (BIAMOBITATIBLHUX
CEeKTOpax), BIAMOBITHO 10 3aBYaCHO OTPHMaHUX OONOBHX Haka3B (0OHOBHUX
PO3TOPSIIKEHD ).

[IpoOsieMHUMU TUTAHHAMHM YAOCKOHAJIEHHS CUCTEMH YIPaBIIHHS CHIAMU 1
3acobamu [II1O, 3a paxyHOK BHKOPHUCTaHHS CIEIIATHLHOTO MPOTPAMHOTO
3a0e3MeueHHs, sIK1 CJIi/I BUPIIMTH, HA JAaHUNA Yac MOXYTb OyTH:

HEIOCTAaTHSA KUIbKICTh TEXHIMHHUX MPUCTPOIB BimoOpaxkeHHs 1HdopMalii npo
MOBITPSIHOTO HpOTI/IBHI/IKa Ta HpHCTpOlB JIOCTyMy JI0 Mepexl “IHTepHeT”, a Takoxk
3ac00IB 3aXMIIEHOTO 3B’ SA3KY Y MIIpO3/UIax, Kl BUKOHYIOTh 3aBaanns 3 [1110;

HEOOXITHICTh Ta CKJIQJIHICTh HABYAHHSI 0COOOBOTO CKIIAY, 110 3aTy4a€ThCS 10
BUKOHaHHS 3aBnadb 3 [1[10, BMIHHIO KOPUCTYBATUCS MPOTPAMHUMU MPOJYKTAMU 1
CHeliaIbHUM MPOrPaMHUM 3a0€3TeUeHHS.

Takum 4YMHOM, IIMPOKE BUKOPUCTAHHSA CHEUIAIBHOTO MPOTPAMHOTO
3a0€3MeUeHHs Ta HACHYEHHS MAPO3/UIB MPOTUMOBITPAHOI OOOpPOHM 3aco0aMu
Bi1oOpaxkeHHs 1H(opMalii Npo MOBITPSIHY OOCTAHOBKY B 3HA4HIA Mip1 MIBUIIUTh
CUTyalliiHy OOB3HaHICT, ocoOoBoro ckiany migpo3auviB [II1O, ckopoture wyac
MPUUAHATTS PIICHb HAa 3HUIICHHS TOBITPSHUX IIUICH, aBTOMAaTH3yE TPOIECH
ynpaBiiHHA cwiaMu 1 3acobamu III1O, macTe 3MOry MIBHIMTH HAAIMHICT 1
e(PEKTUBHICTh CUCTEMH MPOTUIIOBITPSAHOI 0OOPOHH.

YK 355. 43; 004.5

OOpsanin B.B., kaHnaunar BICHKOBUX HAyK JOLIEHT, JOLIEHT Kadeapu aepKaBHOI
Oe3meku Ta OMepaTHBHOTO MHCTEITBA ONEpaTHBHOrO (QakynbreTy HarioHambHOT
akagemii HI'Y, Koaowmiiines O.B., 1oktop TexHiYHUX HayK npodecop, 3aciyKeHuit
BHHAXITHUK YKpainu, nmpodecop xkadeapu HarioHATLHOTO TEXHITHOTO YHIBEPCHUTETY
“XIII”, TobGepesxxknnii A.A. HAyKOBHIl CHIBPOOITHUK HAYKOBO-AOCIIAHOTO LEHTPY
HamonanmeHoi  akamemii  HamionampHOi  rBapaii  YKpaiHM, MIINOJKOBHUK,
MopoxoBcbkuii M.JI., moneHT kadeapu 3araabHO-BiiChKOBUX auciuinia BIOI
HIOVY M. SIpocnaBa Myaporo, miamoIKOBHUK
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INOJAHHA CUCTEMH BOT'HEBOTI'O YPA’KEHHA NTPOTUBHUKA
MIXXKBHJOBOI'O YIPYIIOBAHHS BUCBK CYKYIIHICTIO
PO3IMKHEHUX CTOXACTHYHUX MEPEX BIIKPUTOI'O TUILY

AHaN3 JiTepaTypHUX JXKEpeNn Ta BOEHHUX MyOJIKaIlidi ChOTOJIEHHSI BKa3ye Ha
T€, 110 OCHOBHOIO PHUCOIO0 MOTOYHUX BOEHHUX I POCIICHKO-YKpaiHCHKO1 BIMHU €
JOMIHYIOYa pOJb BOTHEBOTO ypakeHHs mnpoTuBHHKa (BVYII) Bcima cumamu Ta
3aco0aMu, K€ CKIIaJae OCHOBY BeieHHs oreparli (0010, 00HOBHX i), BUCTyIAE
BUPIIATLHUM (DAKTOPOM ypaKE€HHSI MPOTUBHMKA, a TAKOXK, B3araji, BU3HA4Ya€ XIif 1
pe3yabTaT BOEHHMX Jid. [CTOTHI 3MIHM B TOTIAAaX BIMICHKOBHX (haxiBIIB Ha
npoOnemu 00’ eqnanoi BorueBoi miaTpumku (OBrll) y TaktuuHii naHi BinOyaucs y
3B’SI3Ky 13 IMPOKMX 3aCTOCYBaHHSAM Ha 1oy 0010 OE3MUIOTHUX aBlaIliiHUX
komiutiekciB (brmAK) min yac BukoHaHHS 3aBAaHb OJMMKHBOI aBIalliiHOT MIATPUMKH, a
TaKOX aBlallIiHUX KOMIUIEKCIB 13 3ac00aMM 1ajlbHbOIO BOTHEBOT'O Ypa)KeHHs Ha 0a3i
nitakiB F-16 mix gac BUpIIEHHS OTIEpaTHBHO -TAKTUIHUX 3aB/IaHb.

3a3HadeHi mpoOJieMHl TMUTaHHS 31€OUTHIIIOT0 CTOCYIOTHCS poOOTH odilepiB
cekuii BorHeBoi miaTpuMku (Brll) oprany ympaBiiHHS BIMCBKOBOTO (hOpMyBaHHS
MPOJOBXK CTAHJAPTU30BAHMX €TAIlB aHAII3y Ta NOPIBHSIHHS BapiaHTIB Al y MPOLEC]
npuitHATTS BiiickkoBoro pimeHHs (ITTIBP) 3a crangapramu HATO.

3 METOI CKOpOYEHHS 4acy B poOoTi odinepiB cekii mianyBanHs Brll ta
OTPUMaHHS BaroOMHX pPeE3YJbTaTiB, M0 B MOJMAIBIIOMY BIUIMBATUMYTh Ha SIKICTh
OPUMHATOTO KOMAaHAUPOM OCTaTOYHOTO pIIIEHHS PO3IVIIHYTa MOIIUBICTD
BUKOPHCTAHHA MAaTeMAaTUYHOTO amapaTry BIUIKPUTHX CTOXaCTHYHHX MEPEXK s
MOJIENIOBaHHsI Mpolecy PpyHKiionyBaHHs cuctemMu BYII MbKBUAOBOTO YyrpyroBaHHs
(MBY) BIiiCBK, IO CKJIAIA€ThCS 3 CYKYHNHOCTI PIBHOTUIIHMX BOTHEBUX 3aco0iB 3i
CKJIay 00HOBUX KOMIIOHEHTIB HA3EMHOI'O Ta MOBITPSHOTO 0a3yBaHHS.

OcHOBHA CKIQAHICTh 3a7adi, IO BHPIIYETHCS, IOJSTAE B PO3PAXYHKY
MaKCHUMAaJIbHO MOJIMBOI KUTbKOCTI BpaXarouux OOCTpuIB (BOTHEBHX BIUIUBIB), SIKI
MOX€ 3AlcHUTH  cTBOpeHa cuctema BYII MY B xoal  BeneHHs
3aralbHOBIMCHKOBOr0 0010. [Io10H1 3aBaaHHs B Tiil a00 HIIA Mip1 pO3TIISAAINCS B
nireparypi [1]. IlpoTe, mpm iX pimreHHI B poOOTax MOMYyCKaBCS PsSJI CHPOINCHb, —
3aco0u BOTHEBOTO ypakeHHs (3Y), SK mpaBWIO, MaIM OJHAKOB1 TaKTHUKO -TEXHITHI
XapakTepucTuku. AHans (yHkiioHyBaHHs cuctemMu BYIL, 1m0 ckiagaeThcst HaBITH 3
JIBOX PIBBHOTUIHHUX BOTHEBHX 3acO0IB 3 PBBHUMHU 30HAMH YPaXKCHHS, BIIOMHUMHU
MEeTOJaMH1 TeOPii MacOBOTO 0OCITYrOBYBaHHS NMPAKTUIHO HEMOKIUBUH [2].

Ananiz ¢ynkmionyBanas cucteMu BYII MBY moxHa mpoBecTH, Ha OCHOBI
MOJAHHS OCTaHHbO1 AHAIITHKO-CTOXaCTUYHOIO MOJIEIUII0 Yy BHUIVIAAI CYKYIHOCTI
PO3IMKHEHHMX CTOXAaCTUYHHX MEPEXK BIIKPHTOTO THUITY, BY3JlaMH SKUX € | - 1 TPYIH
OJHOTHUIIOBHX 3ac00iB ypakeHHs. /{151 aHamizy poOOTH KOKHOT OTHOTHIIOBOI TPYITH
3V BUKOPHUCTOBYETHCS BIIOMMI amapar Teopii MacoBOTo oOciayroByBaHHA. [lpu
IIbOMY CTPYKTypa Mepexi, o mnpeactasisie cuctemy BYII MBY y cmy3si 6oitoBux
Tiii BIICHKOBOTO (OpMyBaHHs, MOJAEThCS y (PopMi MOBHOAOCTYMHOTO Tpady 3
MaTpHUIICI0O HWMOBIPHOCTEH TMepeaadl 3aMOBJICHb (00’ €KTIB ypaKeHHS, IUIEH) IO
By3Jiax (Tpymnax OJJHOTUNOBUX 3Y)

3 METOI0 MPOBEJICHHS PO3paxXyHKy UMOBIPHOCTI Mepeiad 3aMOBJIeHb (00’ €KTIB
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ypaXeHHs, Lilei) 3 J - Toro B i - umil By3oa Mmepexi (Pjj) BUKOPHCTOBYEThCS
BHOPMOBAHE 3HAYEHHS AJMTUBHO1 3rOPTKH BEJMUYMH, 0 XaPaKTEPU3YIOTh CTYIIIHB
y4acTi OAHOTUIIOBOT rpymnu 3Y y BOrHEBOMY BIUIMBI Ha 00’ €KTH (IU1l) MPOTUBHUKA Y
CMy31 00HOBUX JIIH.

AHaniz poOOTH CTOXAaCTUYHOT MEPEXi B CTAIllOHAPHOMY PEKHMI J103BOJISIE
OTpUMATH CUCTEMY alreOpaidyHUX PIBHSHbB, IO MOB'S3YIOTh MK COOOIO MIUTLHICTh
NOTOKIB 3aMOBJICHb (00’€KTIB YypaskeHHs, IUiel) y By3Jax Mepexi. PimeHHs
MaTPUYIHOTO PIBHSHHS ICHYE, SKIO HOTO BU3HAYHUK JOPIBHIOE HYIIIO.

Skmo i gaHoi Mepeki BUKOHYIOTbCS yMOBH TeopeMu J[xekcona [3]: yci
MOTOKHM, IO HAAXOJASATh € IMyaCCOHOBI; yCl MapUIPYTH MEPEXOIB 3aMOBJIEHb MDK
migcucTeMaMH (By3J1aMy MEPEXi) YIPaBIsSIOThCS MAaTPHIICIO HMOBIPHOCTEH Tiepe/iad;
yCsl TPUBAJIICTh 0OCIIyTOBYBaHHS y By3J1aX MEPEXKi Ma€ €KCIOHEHINATbHUN pO3MOILT;
IUCIUIUTIHA BHOOPY 3aMOBJIEHh 3 YEPTH B KOXKHIM MiACUCTEMI HE 3aJICKUTh Bil
TPUBAIOCTI OOCIyrOBYBaHHS 1 MapmIpyTy 3aMOBJIEHb, TO Ma€ MiCIC MPHUHIIUII
JIEKOMIO3UILii, 3TIIHO 3 SKUM 3aJlaya aHajli3y Mepexi B LUIOMY pO30MBAETHCS Ha
3aBJaHHS aHAT3Y OKPEMUX MACUCTEM (TPyH OAHOTHIIOBUX 3VY).

B skocTi moYarkoBUX BEIMYMH JJII OIUHKH POOOTH OKPEMHX BY3JIB
BUKOPHUCTOBYIOTHCSI 3HAWJICHI 3HAYEHHS IIUTbHOCTI MOTOKIB BUSIBJIEHUX OO0’ €KTIB
ypakeHHs (IIUIeH) Ha BXOJI KOXHOI | - TO1 rpynu ogHOTHMOBUX 3Y Ta 1X BiacHi
napameTpu poOOTH, IO XapaKTePU3yIOTh CKJIaJl, BOTHEBI MOYKIIMBOCTI i pealizoBaHy
CXEMY YIpaBJIiHHS BOTHEM (TJIaH BOTHEBOTO YPaKCHHS ).

Taxum yuHOM, aHaniz ¢ynkuionyBanus cuctemu BYII MBY y cmy3i 6oitoBux
T BIMICEKOBOTO ()OPMYBAHHS 3BOUTHLCS JI0 aHAMI3Y pOOOTH CTOXaCTUYHOT MEPEKH 3
MOJAIBIIIMM PO3PAXyHKOM HIUIBHOCTI TOTOKIB BHUSBJICHHX OO0’ €KTIB YpaKCHHS
(uutell) Ha BXOJ1 KOXKHOTO By3ja (Fpyn OJHOTHUHOBUX 3Y) Ta OIIHKOK HOro
pOOOTH, SIK IEBHOT'O TUIY CUCTEMU MacOBOT0 00OCIyroOByBaHHS.
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Kuis : BIIC KuiBcbkuii yniBepcurer, 2015. — 400 c.

2. Bentuens E. C. Teopus ciydallHBIX MpPOIECCOB M €€ HHKEHEPHBIC
npuioxenns / E. C. Beatnens, JI. A. OBuapos. — M. : Hayka, 1991. — 384 c.

3. Karpenko A.B. CucuremHuii aHam3 00’€KTIB Ta IHPOILECIB
KoM roTepusartii. Hapuanpuuit nocionuk. JIsBiB, —HoBwii ¢BiT-20001, 2003. 424 c.

YK 623.775

O3sepan I'.Il.,, HaykoBuU# CHIBPOOITHUK HAYKOBO-IOCJIIHOTO BiaauTy Jlep:kaBHOTO
HAYKOBO-JIOCIITHOTO IHCTUTYTY BHIIpOOyBaHb 1 cepTU]ikamii 030pOo€HHS Ta
BICHKOBOI TeXHIKM, MpaiBHUK 30poitaux Cun Ykpainu, Ckubda O.B., HagvanpHUK
HAyKOBO-JOCJITHOTO  BiMAUTy Jlep’KaBHOTO  HAyKOBO-AOCIIIHOTO  IHCTUTYTY
BUNIPOOYBaHb 1 cepTUQIKaLI O030pO€HHS Ta BIMCHKOBOI TEXHIKH, MOJKOBHUK,
HomanoB 1.0O., crapimii HayKOBHI CIIBPOOITHUK — CTAPIIHNK IHXEHEP-BUIIPOOYyBay
HAayKOBO-AOCIITHOTO  Bimauty Jlep>kaBHOTO  HAyKOBO-IOCTIAHOTO  IHCTHTYTY
BUINIPOOYBaHb 1 cepTudikailii 030pO€HHS Ta BIMICHKOBOT TEXHIKH, MIIMOIKOBHUK

158



OCHOBHI HAIIPSIMKHX NUIBUINEHHS EOEKTUBHOCTI CIIOCOBIB
BUKOHAHHS BOMMOBUX 3ABJIAHb IIAPO3IIJIAMHA AEPO30JILHOI'O
(IMMOBOT' 0) MACKYBAHHS 11O 3AXHCTY BIMCBHK (CHI) BIJ
BUCOKOTOYHOI 3BPOI1

Axmyanvuicmo

Xin mmpokoMacTabHoi 3arapOHUIBLKOT BIACHKOBOT arpecii mpotu YKpaiHu 3
0oky pd Bkazye Ha Te, IO MPOTHBHUK BCE OUIBII IHTEHCHBHIIIE 3aCTOCOBYE
PBHOMaHITHI BHJIM BHCOKOTOUHOi 30poi (BT3) nns ypakeHHS PIBHOMAaHITHUX
00’€eKTiB siIK B 6e3mocepenHiid OIM3bKOCTI 10 pailoHIB OOMOBUX i, TaK 1 B IIMOUHI
TepUTOPIii YKpaiHu.

OnnuM 3 HAWOUTHII e(EKTUBHUX CIOCOOIB MPUKPUTTS BAXKIUBUX 00’ €EKTIB,
3aXUCTYy BIACBHK (CuUIT), 30€peXKEHHS KUTTS Ta O0€3JaTHOCTI 0COOOBOIO CKJIANy, €
aepo30JibHA MPOTHUIA 3ac00aM YpaKeHHS 3 3aTy4EHHSIM BIINOBIIHUX MIIPO3IUIIB
BIICHK pamiaiiiHoro, XiMiYHOTO, OlojoriaHoro 3axucty (PXbB3), mo BXoasTh 1O
cxiany Cun minrpumiu 30poiinux Cui Ykpainu.

Mema

KonkpernsyBaru ICHyroul npoOJieMM Ta BHU3HAYUTH OCHOBHI HampsIMKH
MIIBUINCHAS €(PEKTHBHOCTI CIOCOOIB 3aCTOCYBaHHS IMAPO3AUIB aepO30JIbHOTO
(IMMOBOTO) MacCKyBaHHS B X011 BUKOHaHHS OOMOBUX 3aB/aHb.

Pezynomamu

Sk BiTOMO, aepo30JibHI (AMMOBI) 3aCO0M BHKOPHUCTOBYBAIUCH B 0ararbox
BIICHKOBHUX KaMMaHIIX. 3a 1X JOMOMOTOI0 BHPIIITyBaIMCh YHCJICHHI OOMOBI 3aadi,
pe3y/ibTaTu SKUX B 3HAYHIM MIp1 BIUIMBAJIM Ha mepedir 00MOBUX i Ta MPUBOINAIH
710 BUPIIAILHOI IIEpeBaru OJHIET 3 CTOPIH.

CTBOpEHHs aepo30JbHUX (IMMOBHX) 3aBic B OONOBHUX yMOBax Hajaae
MO>KJIMBICTb JIJIsl BUPILIEHHS] HACTYITHUX OCHOBHHUX 3aBJaHb 3:

MacKyBaHHSl TYHKTIB YIpPaBJIIHHS Ta BY3JiB 3B 53Ky, MO3UIIHHUX paloOHIB
pO3TAlllyBaHHSI MIAPO3AUIB pPAaKETHUX BIMCHK, apTWIEpii Ta MNPOTHUIIOBITPSHOT
00OpOHH, MIIBUIIECHHS iX KUBYUYOCTI;

acpoO30JILHOTO  TPHUKPUTTA  a€pOJIPOMIB, BEPTOJITHHX  MaiaHYMKIB,
3QIIBHUYHUX BY3JIIB, MOPCHKHUX Ta PIYKOBHX MOPTIB, 00’ €KTIB HPPACTPYKTypH Ta
IPOMUCJIIOBOCTI;

aep030JIbHOT MPOTHU/Il Ta OCIHIIJICHHS MPOTUBHUKA 3 METOIO MOr0 BBEACHHS B
OMaHy 3 MeTol 3a0e3MeyeHHs panTOBOCTI MPOBEIEHHS HACTyHNAJbHUX Ta
KOHTPHACTYMAIbHUX JT1H;

NPUXOBYBAaHHS pOOIT 1O HAaBENEHHIO TepenpaB dYepe3 BOJHI 00’ €KTH,
PO3UYHUCTII Ta PO3MIHOBYBaHHI 3aBaJIB;

MacCKyBaHHS PyXy MEXaHI30BaHUX KOJIOH Ta BUCYBaHHS IMIPO3/IUTIB HA MTO3HIII
Ta X MaHEBPY;

y4acTi B 3aX0Jax Mo 3a0€3MEUEHHIO €BaKyallli MIOPAaHEHUX, 3aru0JMX, eKINaxiB
3 MOIIKO/>)KEHOT TEXHIKHU Ta IH.

JlocBin BemeHHs OOMOBHX i MO BiOUTTIO 30poiHOI arpecii pd mpotu
VYkpaiHu 3 3aCTOCYBaHHSIM aepO30JIbHUX (IMMOBHX) 3aCOOIB CBIIYUTH MPO TE, IO

HalOUThIl €(EeKTUBHUMHU CTIOCOOaMHM BHUKOHAHHSI OOMOBUX 3aB/laHb MIAPO3UIAMHU
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aepo3osibHOi mpoTtuaii Biickk PXB3 Cun mintpumku 30poiHux Cun Ykpainu
3JUIIAOTHCS:

MOCTAaHOBKA JHIMHUX (BEPTUKATBLHUX) a€pO30JbHHUX (JIMMOBHX) 3aBiC;

MMOCTAHOBKA IJIOMMHHUX (TOPHU30HTANBHUX) a€pO30JIbHUX (JIMMOBHX) 3aBIC;

CTBOPEHHS aepO30JIbHUX (IMMOBUX) €KPaHIB.

B HuHimHII yac Ha 030poe€HH! migpo3aunB Ta yacTMH Cuil 00OpoHH Ta
Oe3nekn YKpaiHM 3HaXOASAThCS PIBHOMAHITHI MaTepiajbHI Ta TEXHIYHI 3acolu
aepo30JILHOI IPOTHU/IIT, K1 3aCTOCOBYIOTHCS ITi/] YaC BUKOHAHHS BKAa3aHUX 3aBJ/IaHb.

Takox BaXJIMBO HAroJIOCUTH Ha TOMY, IO TEpeBaKHA OUILIICTh 3 HUX
(oco6uBO crieriaibHa TEXHIKA) Oyia po3po0OiieHa Ta BATOTOBJIEHA B PAASHCHKI YacH.
YacTka BITYU3HSAHUX 3pa3KiB, K1 HAAMIUM Ha 030poeHHs Crit 060poHN YKpaiHu 3
NMPOMHCIIOBOCTI, TPOJIOBXKY€E 3aJMIIATUCS HE3HAYHOK. SIK HAcIIoK, BKa3zaHa
npobJiema 0e3mocepe/IHbO BIUIMBAE HA CIIOCOOU 1 Ta €PEeKTUBHICTb BUKOPUCTAHHS
HIIPO3AUIB aep030JIbHOrO (AMMOBOI0) MAacKyBaHHS BCIX PIBHIB, @ iX KUIbKICTb €
HEJI0CTaTHHOIO.

Kpim ToTO, 3acTOCYBaHHS a€po30JIiB (IMMIB) BUCBITIIIOE JEKUIbKA CEPHO3HUX
npoOsieM. HaiBaxnmuBiIMM € Te, 110 aepo30JibHa 3aBica MOTpPeOye MOCTITHOTO
MOHOBJICHHA, a i1 YTBOPEHHS CIY)XUTh JOJATKOBUM IMIITBEPXKEHHSIM  JIJIs
MIPOTHUBHHKA 3HAXOKEHHS Ha MICIICBOCTI BAXKJIMBHX 00’ €KTIB (IUICH).

OTxe, OCHOBHMMH HamNpsIMKaMH MIIBUILEHHS €()EKTUBHOCTI 3aCTOCYBaHHS
HiIPO3AUTIB aepO30JbHOTO (JMMOBOT0) MAacKyBaHHS B XOJI BUKOHAHHS OOMOBUX
3aB/IaHb MOYHA BBa)KATH:

BJIOCKOHAJICHHS OpPTaH3aIlIfHO-IITATHOI CTPYKTYPH MAPO3AUTIB a€p030JIbHOTO
(muMoBoro) MackyBaHHsA Biiicbkk PXbB3 3 BpaxyBaHHsSIM peallbHUX OOWOBHX Hid Ta
MO>KJIMBOCTEH M0 BUKOHAHHIO MMOKJIAICHUX 3aB/aHb;

TPEHYBaHHS pO3PaxyHKIB (EKiMaXiB) CIHEIiaIbHUX MAaIlMH B YMOBaX,
MaKCHUMaJIbHO HA0JIMKEHUX A0 OOMOBHX, HAMOJETIMBE ONaHyBaHHS HUMU HasiBHOTO
0010BOTO JTOCBINY;

OCHAIIIEHHS KOXHOI OJMHMIII CTIEHIATIbHOT TEXHIKU JJIs1 a€pO30JIbHOT MPOTUII
3ac00aMu MacCUBHOTO (MEXAHIYHOT0) 3aXUCTY, Cy4aCHUMU MIPUIIaJIaMHU JJIsI IIBUIKOTO
BHU3HAYEHHSI MMOTOJIHUX YMOB Ta MOOUIbHIUMH KoMiiekcamu PEB st minBuienHs ix
KUBYUYOCTI B PE3yJIbTaTI BpaXKaro4oi JIii yaapHUX O€3MUTOTHUX JIITATbHUX araparis;

TEpMIiHOBa pO3pOOKa Ta MPUNHATTS HA O30pPOEHHS MEPCIEKTUBHUX 3Pa3KiB
CIelaTlbHOrO OOJIaIHAHHA Ta HOBITHIX OaraToCHeKTpaIbHUX PEUEnTyp 1 CyMILIEH,
NPU3HAYECHUX I BCTAHOBJIEHHS aepO30JIbHUX (AMMOBHX) 3aBIC;

HAJIaHHS MPIOPUTETHUX YMOB IIOJIO MPOEKTYBAHHS Ta BUTOTOBJICHHS CHCTEM
OUCTAHIIMHOTO  KEpYBaHHS  aepO30JIEyTBOPEHHSM, IHTETPOBAHMX B  €JUHY
aBTOMAaTH30BaHy CHUCTEMY  YIPaBJIIHHS Ta MajorabapuTHUX MOOUIbHUX
(mepeHoCcHUX) aepO30JLHUX (IMMOBUX) TeHEPaTOPIB;

CTBOPEHHsI 3ac00iB aepO30JILHOTO MACKyBaHHs, SKi MPUBOIATHCS B IO
MUTTEBO (TPOTATOM JIEKUTbKOX CEKYH]T).

Bucnosku

[Toganbimii po3BUTOK BUCOKOTOUHO1 30poi (BT3) Ta iHIImMX cydyacHUX 3ac00iB
ypaXKe€HHs] TPOTUBHUKA BUMArae OUIbII HAMOJETrJIUBO1 IIUIBHOCTI HE TUIBKH OO

MONIYKY HOBHX CMIOCO0OIB BUKOHAHHS OOMOBUX 3aBAaHb MIAPO3AUIAMH a€pO30JIbHOTO
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(IMMOBOT0) MaCKyBaHHS, a i B MUTaHHSX iX TEXHIYHOTO OCHAILICHHS.

YJIK 355.08

Okinnsak JI.A., k.mea.H., JOIEHT, HadanbHUK Kadenpu TakTuku Cuil MIITPUMKH
HaiionansHOi akajemii CyXOMyTHUX BIMChK, MOJKOBHUK, Okinusik A.C., K.Me/.H.,
JOLEHT, HauaJbHUK BIIJIUIEHHS arpoinxkeHepii (haxoBoro Kam’sinens-Ilonuibchkoro
koJeKy [ToauTbChKOTO IEPIKaBHOTO YHIBEPCHUTETY.

IMIVIEMEHTALIA TPOUEAYP HATO B CUCTEMY IIVIAHY BAHHSA
CHJI OBOPOHHU YKPAIHU HA TAKTUYHOMY PIBHI

BinmoBigHO 10 J€pXKaBHOTO BEKTOPY PO3BUTKY YKpaiHM Ta B YMOBax
POCICHKO-YKPAiHCHKOT BIHU, OJJHUM 3 OCHOBHHMX BUKJIMKIB JIJIsl HAIIIOT JIEPIKABU €
BcTyn A0 €Bponeiickkoro Coro3y Ta IliBHMHOaTnaHTHYHOTO AunbsiHCy. JlaHuii
(dakTOp CIPUUYMHUB HU3KY 3MIH Ha BCIX PIBHSAX YIPaBIIHHS Ta 3yMOBUB MPOBEICHHS
pany pedpopm, B Tomy umcii 1 B cektopi 00opoHu Ykpainu. CbOrojHi, sIK HIKOJIH
roCTpO, CTOITh NMUTAHHA WOA0 pedopmyBaHHs 30poiiHux Cun YKpaiHU 3 METOIO
HaOYyTTS CIIPOMOKHOCTEN 110/10 BUKOHAHHS 3 Bliichkkamu HATO crniuibHUX 3aBaHb
K Ha TepuTOpii YKpaiHu TaK i3a i Mexamu.

BapTo 3ayBakutH, 110 BIIMOBITHO A0 KEPIBHUX JOKYMEHTIB KpaiH-y4aCHHKIB
[[IBHIYHOATIAHTUYHOTO AJbSHCY M 4Yac IJIAHyBaHHS Ta BUKOHAHHS OIepailii, B
3aJIKHOCTI BII PIBHS YOPAaBIIHHS, ICHYIOTh IEBHI CTaHIApTHI MPOLEAYPU ILIOAO
NPUAHATTS PILICHHS HA BUKOHAHHS 3aBJaHb. |aK, MOYMHAIOYHU 3 TAKTUYHOTO PIBHS
ynpaiiHHs, icHye npouenypa T LP — Troops Leading Procedure (IIpouiec mpuitHsaTTs
BificbkoBoro pimenHs) Ta MDMP — Military Decision Making Process (BiiicbkoBuii
npouec NpUUHATTA pimeHHs). [loo onepaTuBHOro piBHS — BUKOPHUCTOBYETHCS
mpouenypa OPP — Operational Planning Process (Ilpomec omneparuBHOTO
IlaHyBaHHs ). BurienepepaxoBani npoueaypy po3po0ieHi Ta BIPOBAIKEHI 3 METOIO
yHi(iKalli Ta cTaHAapTH3alli M Yac MPOBEAEHHS oIepailii BCIX BUIIB, B TOMY
YUCJI 3 3aly4YE€HHSIM PIBHHUX BUJIIB TO POJIB BIACHK Ta IHIUMX CHWJIOBHUX CTPYKTYp Ta
BIJOMCTB.

PosrasiHemo Outein getansHo nporienypy MDMP — Military Decision Making
Process (BiicpkkoBuil mpouec NpudHATTA  pimeHHs). Jlana mpouenypa
BUKOPHCTOBYETbCSI I 4Yac IUIAaHyBaHHs OOHOBUX ormepalid B Iuradax piBHsA
OaTampbHOH-OpHUTaza, 3 3aTy4eHHSIM 32 HEOOXITHOCTI CEKITIHA SIK KOOPAWHAIIIMHOTO TaK
1 cnemianpHoTO 1Tady. s mpouecy MDMP BukOpHCTOBYETHCS alroput™M 3 7
kpokiB (7 Steps), a came: Step 1 — Receipt of mission (Otpumanns 3aBaanns); Step 2
— Mission analysis (Anmaniz 3aBmannsi); Step 3 — Course Of Action (COA)
development (Po3po0ka BapiantiB miit); Step 4 — Course Of Action (COA) analysis
(Ananiz BapianTiB miit); Step 5 — Course Of Action (COA) comparison (War-gaming)
(IlopiBusinus BapianTiB fi); 6 Step — Course Of Action (COA) approval
(3aTBepmxeHHs BapiaHTiB 1iit); 7 Step — Orders Production (Binganns Hakazy).

BapTo 3ayBaxkuTH, 110 B OCHOBI BHINENEPEPAXOBAHUX MPOLEAYP 3aAKIAJICHO
napanesbHUA METOJ| TUIaHyBaHHSI, SIKHI J03BOJIsIE 3HAYHO CKOPOTUTH 4ac Ha eTaril

nigroroBku miany nii — COA, 3pobutu foro OuIbII BapiaTUBHUM Ta THy4KuM. Lle
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JaCTh MOKJIMBICTh, B MOJANBILIOMY Iiji 4ac MOTO peajizallil MIBUIKO pearyBaTu Ha
3MIHA B OOCTaHOBLI Ta NpUMAarTy BIPHI Ta BUBAXKEHI PILICHHS HE IHTYITUBHO a 3
BUKOPHCTAHHSAM BIIMOBITHUX PO3PaXyHKIB Ta aJITOPUTMIB.

YK 623.4.05

Oaexcenko 0.0., 1. ¢itoc., HAYAILHUK BOEHHO-HAyKOBOTO BIAAUTY IITa0y
KomannyBanus Ilositpstaux Cun  30poiinux Cun  YKpaiHd, TOJKOBHUK,
Kapaos B./l., a.1.1H., mpodecop, 3aBimyBad kadenpu HBHUKA Ta PagioeICKTPOHIKH
XapKIBChKOTO HalloHaIbHOTO YHIBepcuTery [loBitpsinux Cui im. [Bana Koxenyo0a,
Ipucsoxkumii A.€., K.T.H., JOUEHT Kapeapu QBUKK Ta PaTIOCICKTPOHIKH
XapKIBChKOTO HalioHaIbHOTO yHIBepcuTeTy [loBitpsiaux Cui im. [Bana Kosxemyba,
becoa O.B., K.T.H., cTapumii HayKOBUH CHIBPOOITHUK HAYKOBOT'O IEHTPY
XapKIBChKOTO HalloHanbHOTO yHiBepcuteTy [oBirpsaux Cun im. IBana Koxeny6a

CNIOCOBHU NOBY OB POBOTU30BAHUX CUCTEM
CTPUIEIILKOI 35POI 3 YPAXYBAHHAM
PEAJIbHUX BOMOBUX JII1

VY cydacHMX yMOBax BiifHA BHOCHUTh HOBI BUMOTH B TaKTHKY 3aCTOCYBaHHS
cTpiienbkoi 30poi, a ocobmmBo Benukokamioepuux kynemeriB (BKK), ta Bucyae
HOB1 BUMOTH Ta IMIIXOY B MIATOTOBIII 0CO00BOTO cKiIany. JlocBin BeaeHHs 00HOBUX
I, 11 Yac MUPOKOMACIITa0HOI arpecii pociiichKoi denepartii moka3ye, 10 OCHOBHA
Mera 3actocyBanHs BKK 1i¢ HaHeceHHs BTpaT NPOTUBHHKY Yy JKHMBIA CHIl Ta
311MCHEHHSI HEMOXJIMBOCTI BEJCHHSI HUM €(PEKTUBHOTO 1 TOUHOT'O BOTHIO. TaKkoX MU
0auMMO IO B Cy4acHOMY OO0 HIUIbHICTh OOMOBUX MOPSIKIB NPOTUBHUKA MOXKE OyTH
HabaraTto MeHIa, JATbHICTh BEIEHHS BOTHIO Habarato 3pocTae, a Il MepeBaXHO
MOOUTHHI.

3 PO3BUTKOM CYYaCHMX BHCOKOTEXHOJIOTITYHUX 3pPa3KiB 030pO€HHS CYTTEBO
MIIBUILY€ETHCSI UMOBIPHICTh YpaXXeHHs “‘ApOHIB-KaMikaa3e” Ta KpUJIATUX pakeT. Aue
pa3oM 3 TUM Ha MPaKTHIll YacTO 3aCTOCOBYETHCS 3aropoKyBaJIbHUI BOTOHB 3i
CTPUIEIILKO1 30p0i, 00pTOBOTr0 030POEHHSI OPOHETAHKOBOI Ta aBTOMOOUIHHOT TEXHIKH,
KopaOiiB. Byke Hi i1 KOTO HE TAEMHHUIIA, IO OyIb-siKa JiTaroda IUTh MOXXKEe OyTH
30uTa. | rosoBHOIO NPOOJIEMOIO y ILOMY € BUSIBJICHHS LUl T IPOBEIECHHS Y CITIIIHOI
il araku. 3 a”HanBy peajbHUX OOMOBHX A MM 0a4yuMO, IO JJSI IIBOTO MOXKYTb
BHKOPHCTOBYBATHCS PI3HI 3pa3Ku 030poeHHs. [l 3HUINCHHS HEBEIMKHX JICTKUX
oe3nuioTHUX JitaibHux anapariB (brJIA) MoXe BUKOPHUCTOBYBATHCH CTpUIEIbKA
30posi, OCOOJMBO BEJIMKOKaNOepHa, a Il 3HUINEHHS BAXKKUX BeNUMKUX briJIA
NOTPIOHO 3aTy4aTu 3€HITHI PaKeTHI KOMIUIEKCH.

VY po6oTi 0O0TpyHTOBAHO, IO JUISA MIIBHUINCHHS IMOBIPHOCTI 3HUIICHHAS briJIA
OCHOBHA ifiesl moJisirae y 3a0e3rne4eHHl MaKCUMaIbHOT €(PEeKTUBHOCTI Ta MIBUIKOCTI
po06oTH POOOTU30BaHOI IIATPOPMU Ta CUCTEM YIpPaBIiHHA O00OBOI POOOTOIO
030pOEHHAM 3a PaxXyHOK CHUCTEM AMCTAHIIAHOTO KEpYyBaHHS Ta CUCTEM MAIIMHHOTO
30py, IO 3a0e3medye 3HWKEHHS JIOACHKOTO (DaKTOpy y Mporiecax yIpaBIiHHS
001i0BOI0 pobOoTOr0. CTBEPIKYETHCS, MO0 3a TaKMX OOCTaBUH MEPIIOYEPrOBOTO

3HAa4YCHHA Ha6YBa€ HOI[EL]'II)HII/II\/’I PO3BUTOK Ta BJOCKOHAJIICHHA CUCTEM I[HCT&HHifIHOFO
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KEepyBaHHs CTPUICHBKOIO 30pO€r0 JUIsl MiABUIICHHSA €()EeKTUBHOCTI OOpOTHOM 3
MaJIOPO3MIPHUMU IIUIIMH Ta 3aCTOCYBaHHI [0 HA3€MHHMM Ta HAJIBOJHUM IUIIM Ha
30UThIIICHUX JHCTAHINAX BEACHHS BOTHIO. Ha mpukmamax BemeHHs OOMOBHX il B
OCTaHHIA dYac OOTPYHTOBaHO, IO TaKl CHCTEMH IHCTAHIMHOTO KEpyBaHHS
MIBUITYIOTh 3aXMIIEHICTh 0COOOBOTO CKJIaAy 00MOBO1 0OCIYru Ta 3a0e3MeuyroTh
aJIecKBaTHUI pIBEHb OOPOTHOM B SIKOCTI CHAaWMIEPCHKOTO KYJEMETY 13 Cy4aCHUMU
3aco0aMu  TOBITPSHOTO  HAaMaay, Ha3eMHUMHU  (HAJBOJHUMH) PYXOMHUMHU
HEOPOHBOBAHUMHU Ta JIETKO OpPOHHOBAHWMHM IUIAMH, CTAIllOHAPHUMH 00’ €KTaMH,
’KHBOIO CHJIOIO ITPOTHBHHUKA.

[lpoBeneHO TakKOXK  aHaM3 HEMOMIKIB 3aCTOCYBAaHHS BEJIMKOKATIOEPHUX
KyJIEMETIB I 3HUINEHHS HAa3€MHOTO CYMNPOTHBHHKA Ta OOOPOHU BIMCHKOBHX 1
IMBUIBHUX 00’ €KTIB, BIIOCKOHAJICHO (MOJEPHI30BAHO) ICHYIOUH 3pa3Ku 3€HITHOTO Ta
CTPUICLIbKOTO  030pO€HHS JUig MiABUIICHHA €(eKTUBHOCTI B 0OpoThOI 3
MaJOpPO3MIPHUMH MOBITPSHUMH LUIIMA Ta MPOAHATI30BAHO OCHOBHI HAayKOBO-
TEXHIYHI TpoOJIeMH, 10 BHHHKAIOTH TPH MOJEpHB3AIii cTpiienpkoi 30poi.
Po3risiHyTi OCHOBHI HAMPAMKY TaKOi MOJIEpHI3allii, a came MPOBEAEHO MOPIBHAIbHUIN
aHaJ3 PI3BHUX MOKJIMBUX CTIOCOOIB TEXHIUHOI peasti3allii eIeKTPOHHOI arapaTrypu Ta
BUKOHYIOUHX MEXaH3BMIB POOOTH30BAaHHUX CUCTEM CTpUIEHBKOI 30poi, MOKa3aHl iX
HEIOJIKH 1 mepeBary. [Ipu oMy, Ha OCHOB1 aHAI3y Cy9acHOT0 OOHMOBOTO JIOCBIAY,
HABEJICHO MPUKJIA NMPaKTHYHOI peanizarii 3IMCHEHHS IHCTAHIIIMHOTO KEepPyBaHHS
BeNMMKOKamOepHuM KynemeroM Bomoaumupona tankoBuM (BKBT). Tloka3zani
nepeBaru BUKOPHUCTaHHS MIKPOKOHTPOJIEPIB B PBBHUX CHUCTEMax JUCTAHIIHHOTO
KEpyBaHHS CTPUICIIBKOIO 30pO€I0 Ta OJHOTHUITHUX KPOKOBHUX JBUTYHIB y KaHaIax
HaBEJICHHSI.

boifoBuil noCBiI CBiAYITH MPO T€, 110 BUKOPUCTAHHS MIKPOKOHTPOJIEPIB B
KaHajlax HaBEIEHHS MO a3UMYTYy Ta KyTy MICHS JO03BOJISIE€ MOKPAIIUTH TOYHICTH
HaBEJCHHS Ta 3amaMm’ SATOBYBaTH KYTOBI KOOPJAWHATH MPUCTPUITHUX IUICH s
IIBUIKOTO HABEJICHHS HA HUX.

Y JochimKeHHI HaBEACHO pe3ylbTaTH 3aCTOCYBaHHS CTpUICbKOI 30poi y
00MOBUX JISIX OCTaHHIX YaciB Ta OOIPYHTOBAHO, 1110 32 PO3IVIIHYTUMH aJlTOPUTMaMU
JTVCTAHIITHOTO KEPYBAaHHS CTPUICIIBKOI0 30PO€I0 MOXKJIMBA MOOYI0Ba PYXOMHX
POOOTH30BAHUX CUCTEM CTPUICIIBKOT 30p0i HAa CAMOXITHUX JUCTAHINIMHO KEPOBAHUX
macl. OHaK, 3BEpTAETbCsl yBara Ha Te, 0 IPU BUKOPUCTaHHI MOKIIMBUX 3ac001B
nuctaHiiiHoro kepyBanHs BKK Bci cmocobm MopmepHBarii MarooTe Oyta 6e3
CYTTEBUX 3MIH KOHCTPYKII KYJIEMETIB, B TIEPINy YEpPry CITyCKOBOTO MEXaHI3MY.
Takox HaroJomyeThCsl, M0 NMPU BUKOPUCTAHHI CUCTEM JIHUCTAHIIIHHOTO KEepyBaHHS
CTPUICIILKOIO 30PO€I0 OMepaTop 3HAXOJIUTHLCS HE Ha JIHIi BOTHIO, & B OE3MEUHOMY
MICIIL

TakuM YHMHOM CHCTEMH IHUCTAHIIIHHOTO KEPYBAHHS CTPUICIIBKOIO 30pO€r0
MIBUIIYIOTh 3aXUILIEHICTH 0COOOBOr0 CKJIaay 00H0BOi 00CITyTH, 0COOJMBO B YMOBax
BUKOPHUCTAHHS CTPUIEIIBKOT 30pOi B IKOCTI CHAMIIEPCHKOTO KyJIEMETY.

YJIK 355.4
Oaexcenko O.0., 1. pinoc., cTapumii HAYKOBUHN CIMIBPOOITHUK HAYKOBO-AOCITHOTO

Biiauly HaykoBoro ueHTpy IloBmrpsanux Cun  XapKIBCBKOTO HAUIOHAIBHOTO
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yuiBepcutery  IloBirpsuux Cun imeni IBana  Koskeny0a,  MOJIKOBHUK,
IHo6epe:xuuii JI.JI., cTapimii HAyKOBUI CIIBPOOITHUK HAYKOBO-IOCIITHOTO BUIJILTY
Haykoporo 1eHtpy [loBmpssanx Cun  XHVYIIC imeni IBama KoxkenyoOa,
mianoakoBHUK, [lunjaunenko B.M., 3acTynmHUK HavyaJbHMKA HAYKOBO-JTOCJITHOTO
Bty HaykoBoro ueHtpy [lomrpsaaux Cun XHVYIIC imeni IBana KosxenyoOa,
noskoBHUK, Kipienko I.B., HaykoBHil CHIBpOOITHUK HAayKOBO-AOCIIAHOTO BigALILY
HaykoBoro uentpy Ilosirpstnux Cun XHVYIIC imeni IBana Kosxemy6a, maiiop,
Caabna H.€., naykoBuli CHIBPOOITHUK HAYKOBO-AOCJITHOTO BIIJILUTY HAYKOBOTO
ueHtpy llosirpsuux Cun XHVYTIC imeni [Bana Koxeny6a, maitop.

AHAJIITUYHA MOJIEJIb NOKPAILEHHSI IAPAMETPIB
PAJJIOJIOKAIIIMHOTI' O TTOJISI PAJJIOTEXHIYHUX BIVICHK
MOBITPSIHUX CWJI 3bPOMHNX CIJI YKPAIHHA

[lin yac 3acTocyBaHHS TaKuX CKIQJIOBHX CEKTOpy Oe3meku Ta 00OpOHU
Vkpainu, sk mnpotumnoBitpssHa ob6opona (IIIIO), a came, pamlOTEXHIYHUX
Biiickk (PTB) Iosirpsnux Cun (IIC) 36poitnux Cun (3C) YkpaiHu, BUHHUKa€E
nmpooJseMa y HeIOCTaTHIN TalbHOCTI BUSABJICHHS MOBITPSHUX 00’ €KTIB, a B 0araTb0x
BHIAJIKaX, y TMOBHIA BUICYTHOCTI MOJKJIMBOCTI 1X BHSBIICHHS Ta CYIPOBOJIKCHHS.
Oco0nuBo TUX 3ac00iB nmoBiTpsiHoTO Hamaay (311H), ski Ai0TH Ha MaIKX 1 TPAHUYHO
MaluX BUCOTax. Takl BUMAJKH 4acTO TPAIUISIOTHCS MPU 3aCTOCYBaHHI 30pOMHUMU
cuinamu pociiicbkoi ¢enepanii kpunatux paxer (KP), sxi nersate 3 OruHaHHSAM
penpedy MICHEBOCTI, Oe3MuTOTHUX JitanpHuX amaparis (bmJIA), BepTOIROTIB 1
mitakiB mrypmoBoi asiatii. [lepemueni 3IIH, oxpim KP, BpaxaroTb, mepeBaxHO
00’€KTU Ha MEPENOBUX MO3UILIX yrpynoBanb Cuil 060poHU AepkaBu. Yepes 1ie,
CKJIQIHICTh BUSIBJIECHHS Ta cynpoBokeHHs Takux 3I1H rpyntyeThes Ha:

— MaJloMy dYaci TepeOyBaHHS iX B 30HAX BHSABIICHHS palioJIOKAIIHHAX
crantt (PJIC);

— X AiX Ha MaJIUX 1 TPAHUYHO MAJIMX BUCOTAX;

— MaJIMX 3HAYEHHSX 1X €(PEeKTUBHOI NOBEPXHI PO3CIIOBAHHS;

— iX a1l 3 OKyrmoBaHUX a00 3 TEPUTOPIN MPOTUBHUKA, JI€ BIICYTHI MOYKJIMBOCTI
1010 BUIa4i IOHECEHD MPO Bi3yaJlbHE BHUSIBICHHS;

— 0OMEXEHHX MOXKIIMBOCTSIX 1 KUIbKOCTI 3aCO0IB iX MOPAKEHHS;

— MMOCWJIEGHOMY BIUIMBY 3aco0iB  pagioenektponHoi 6opotsbu (PEDB)
MPOTUBHUKA.

OnHMM 31 NUIIXIB MOKpAaIIeHHs MOXIMBocTed Cuil 000pOHU JAepKaBH MO0
O0opoThOM 3 BHIIENIEpepaxoBaHUMHU Tpobiemamu € 3actocyBanHs PJIC Ha
oesnutoTHux mranbHuX miatrgopmax (brJIIl). [Minassum PJIC Buie 00’ €ekTiB, sKi
ABJIAIOTHCS 3aBafgamu 1t (opMyBaHHs 30H BUsBIeHHS PJIC, To 3HUKHYTH 1 KyTH
3aKpUTTS JIJIsl 30H BUSIBIICHHS, a B PE3YJIbTaTi, BIOYEThCs MMOKPAILICHHS ITapaMeTpiB
panionokaniiHoro noss (PJIIT) PTB TIC 3C Ykpainu.

Ha panpnicTe BusABIEHHS mOBITpIHUX 00’ekTiB PJIC HeratmBHO BILIMBA€E
KpHMBHU3HA 3€MHOI MOBEpXHIL J[71 yCyHEHHS MbOTO BIUIMBY MOTPIOHO 1MIO0 aHTEHA
PJIC Oyna minasTta Ha BucoTy 300 M. Taky BHUCOTY aHTEHM MO>KHA 3a0€3MEUYHUTH,

akio po3Mmictutd PJIC na bnJIIT abo wa aepocrtari (aupuxabii). BigcyTHICTH
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BIUIMBY KPHUBHU3HU 3€MJIl HA NanbHICTh BUsiBNIeHHs 3IIH Ta po3Bigku A03BOJUTH y
PJIC BukopucTOBYBaTH TiepeaBadi, 3 HIDKYOIO CIIOKUBYOIO TMOTYXKHICTIO, HDK Y
nepenasayax 3suuaiHux HazeMHuX PJIC. ¥V cBoro uepry 1e nactb 3MOry 3MEHIIUTH
Mmacy PJIC.

3actocyBanuss PJIC wa bnJIII abo Ha aepoctari (aupukadii) J03BOJIMUTH
nokpaimutu xkuBydicth PJIC, a Takoxk ocoboBoro ckiany po3paxyHky Takoi PJIC.
Axe UUih, sIKa MaHEBPYE y TOBITPSIHOMY MPOCTOPI Ha AESKIM BiICTaH1 Bil JiHIil
00MOBOT0 3ITKHEHHS, MOPAKATH Ba)KYE, HDK CTAIIOHAPHY IUTh, KA 3HAXOAUTHCS Ha
O0MOBIl MO3MUIlil, @ HA 3MIHY ii MOJOXKEHHS, 1al0Thb KOMAaHJy, JIUII IPH OTPUMaHI
iH(popMalil PO BUHUKHEHHS 3arpo3u yjapy Mo Hiil.

[Ilo6 3po3ymitH AOIUIHHICTH 3aCTOCYBaHHsI PJIC mwa bmJIIl notpidbnO
BU3HAYWTH TIOKa3HUKU Ta KpUTEpil, SKIi XapaKTepU3yIOTh SKICTh BEICHHS
paxaionokaiiiiiHoi po3Binku (PJIP). Takumu noka3HUKaMH MOXKYTb OYyTH:

— JAJTLHICTh BUSIBJICHHS MOBITPSIHUX 1IUIEH HA BU3HAYEHUX BUCOTAX;

— SKICTh CYMPOBOJIKEHHS 1UIeH B 30Hax BusBieHHs PJIC;

— taktuko-TexHiuH1 xapakrepuctuku (TTX) PJIC nns 3actocyBanHs iX Ha
BbpJIIT 1 nupuxabi;

— TTX brJIIT ans BcTaHOBNEHHS Ha iX 0a3i 1 3a0e3neuenHs podotu PJIC
MeTtoro BeaeHHsa PJIP;

— TTX aepocrary (nupuxabJiisi) i1 BCTAHOBJICHHS Ha iX 0a3i 1 3a0e3neueHHs
po6otu PJIC meroro Benenns PJIP;

— HaaiiHicTs pobotu PJIC na brJIIl i Ha aepocTaTi (qupmxadmi);

— xuBYYICTh miapo3aAutiB PTB npu 3actocysanni PJIC ma bpJIIT;

— eextuBHICTh 3acTocyBanHs PJIC na brJIIT abo Ha aepocTati (nupuxadi).

BrpoBamkennss PJIC na bnJIII a6o wa aepoctari (aupukaliil) 3HAYHO
nokpanmte mapamerpu PJIIL, mo gacTe 3Mory mimHATH €pEKTHBHICTh 3HUIICHHS
3ITH npoTuBHUKA.

YK 623.418(043)

Onenbko ILB., xaHguaar TEXHMMHUX HAyK, CTaplliMi JOCIHIIHUK, 3acIyKEHHUU
BUHAXITHUK YKpainu, HadambHUK Kadenpu [loBirpsanx Cui HCTUTYTY aBiami Ta
NPOTUNOBITPSIHOT 000poHM HarioHanbHOTO yHIBEpCUTETY OOOpOHHM YKpaiHu,
MOJIKOBHUK

HAIIPSIMHU Y TOCKOHAJIEHHSI TH® OPMAIIHHO-AHAJIITUYHOT' O
3ABE3IIEYEHHS YIIPABJIIHHS dKUTTEBUM HIUKJIOM CUCTEM
O3bPOC€HHSA TA BIMCBKOBOI TEXHIKA

CyuacHi 3pa3ku 030pO€HHS Ta BIMCHKOBO1 TEXHIKA POAIB BiIMCHK [ToBITpsHHX
Cun HajexaTb 10 OJHMX 3 HaMOUIbII CKJIaJHUX 1 BHCOKOBAPTICHUX TEXHIYHUX
cucteM. Buxonasum 3 1pOro, OUIBIICTh KpaiH CBITY JJi BUPILIEHHA 3aBJaHb
OPOTUMOBITPSHOT  (IPOTHUPAKETHOT) OOOPOHM HAMAaraeTbCsi BUKOPHCTOBYBATU
PECYPCHHMM TOTEHINIAN ICHYIOUOTO MAapKy CHCTEM 030pO€EHHS Ta BIMCHKOBOI TEXHIKH
(COBT) no AocsArHeHHST HUMU TPAaHUYHUX MEXK PECYpPCHUX MOKA3HUKIB, /10 SKUX

MO>KJIMBA X O€31euHa eKCILUTyaTallis.
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3 MeTor AKICHOT peaniaiii 3amad ocHamieHHs Cuil 000pOHU Cy4yaCHUMHU
3pazkamu COBT Ta 3aco0amu ix TexHMHOro oOciyroByBaHHs 1 peMoHTy (TOi1P),
chopMynroBaHa moTpeda Ta BHUMOTH J0 PO3POOJICHHS XapaKTEPUCTUK CHCTEMH
minTpuMky (“3a0e3rmeuyBaabHOT CUCTEMHU ), BAPOOHUIITBA CUCTEMHM MIITPUMKH Ta Ti
IHTerpauii, pean3alii HaBeJIEHUX 3aX0JiB 3IHTErPOBAHOI JIOTICTUYHOI MIATPUMKH, a
TaKOX Ui IUIAHYBAaHHS, PO3BUTKY, (IHAHCYBaHHS (NpUAOaHHS TMOCIYr) Ta
oliHIOBaHHS 11 (YHKUIIOHYBaHHSA. BUKOHAaHHS 3a3HaY€HMX 3aBlaHb MOTPEOYIOTH
3aCTOCYBaHHS O0OB’S3KOBOTO 1H(M)OPMAIIHHO-aHATITHIHOTO 3a0€3MeUCHHS, B TOMY
YUCJIl aHAT3Y JIOTICTUYHOT MIITPUMKH, a TAKOX BIUTUBY KOHCTpYKIIii BupoOy COBT
(mix yac po3poOJeHHs) Ha WOro MIATPUMKY. BiH 1ae 3MOry CIpOCTUTH BUMOTH J0
JIOTICTUYHOTO 3a0e3MeUYeHHs Ta peali3yBaTH METY — 3a0€3IMeUEHHSI ONTUMAaIbHOTO
piBHA (koedirienTa) roTtoBHOCTI BUpoOy COBT 3a MiHIMaTbHOT BapTOCTI AKUTTEBOTO
IIUKJTY IPOTSTOM BH3HAYEHOTO MEpioy vacy.

Takum unHOM, anam3 JyorictuyHoi maTpuMk COBT BUKOHY€EThCS OETAHO
YIPOJIOBXK YChOTO Tepioay 300py MaHUX, OCKUIBKMA TOCIHIIKEHHS, PEKOMEH Al 3
00CIyroByBaHHs, BHUINPOOYBaHHS Ta OINHKKM TPHUBOJSITH JO IOCTYIIOBOTO
goonpairoBaHHs KOHCTpYKIii BupoOy COBT, npu upomy npoieaypa BUKOHYETbCS
NOBTOPHO Ha (ha3l MI3BHPOTO BUPOOHHUIITBA a0O0 Ha CTaAli ‘“BUKOPHUCTAHHA BHUPOOY
COBT.

TeopernynuM 1 TMpakTUYHUM TUTAHHAM  1H()OPMAIIIITHO -aHATITUYHOTO
3a0e3nedyeHHsa ynpabiiHHA >kuTTeBUM 1ukioM COBT Ta 3aco0iB ix TOiP 3a
OKpEMUMHU HamnpsiMaMu NPUCBAYEHA 3HAUHA KUIBKICTh MyOniKamid. AnHaimi3
MPOBEICHUX JOCIIIKEHh Ta IMyOJIKaIllii 3a HABEACHOI TEMATHKOIO CBITYHTH, ITIO
HAsIBHOMY HAyKOBO-METOJMYHOMY arapaTi He 3HallUM BITOOPaXEHHS UUIIXU
KOMILUIEKCHOTO BUPILEHHS NHUTaHHSA (opMyBaHHS iH(GOpPMAIIHHO-aHATITUYHOTO
3abe3nedeHHs ynpabiiHHS KUTTeBUM 1TukiIoM COBT Ta 3aco6iBix TOiP. Came Tomy
BHPIIIICHHS 3aBJaHHS PO3p0OKH MeTony opMyBaHHS iH(OPMAIIHHO-aHATITHIHOTO
3abe3meueHHs ynpapmiHHSA SkuUTTeBUM 1uKIoM COBT Ta 3aco6iB ix TOIP €
aKTyaJIbHUM.

B nmomoBiml 3 METOI0 YJOCKOHAJIEHHS MNPOLEAYpP aHaI3y JIOTICTUYHOT
MIITPUMKA JUIA 3a0€3MEUEHHS ONTHUMAILHOTO PIBHA (KOoedilli€HTa) TOTOBHOCTI
Bupo6iB COBT Ta 3aco6iB ix TOIP 3a MiHIMaibHOI BapTOCTI KHUTTEBOTO IHKITY
nusixoM  (OpPMYJIIOBaHHS ~ BaplaHTIB ~ pEKOMEHJAId  M0J0  3a0e3MeUeHHS
e@ekTuBHOCTI ympaBmiHHS >kuTTeBUM 1ukiom COBT ta 3aco6iB ix TOIiP,
3aMpONOHOBAHO YIOCKOHAIEHHS ICHYIOUOTO HAayKOBO-METOJAMYHOTO amapary. lmes,
sAKa TIOKJIaJIeHa TIpU PO3poOIll METOy, 0a3yeTbCS HA TOMY, II0 BUKOPHUCTOBYIOUH
CydacHl MIIXOAM, SIKI JO3BOJISIIOTH I€EPApPXIMHO YHOPSAKYBaTd IH(popmaunio Ta
chopMyBaTH MOIyNI aHWX, HEOOXIMHI JJIA €KCIUIyaTalli Ta OOCIyroBYBaHHS SIK
npucTpoiB (ikcamii HPopmallii Ta TPOUEAYpPH OLIHIOBaHHS €(EKTUBHOCTI
yrpapiiHHs KuTTeBUM 1UKIoM COBT Ta 3ac061B ix TOIP, 3’ BJIS€TbCS MOMKIIUBICTD
CKOPOTUTH YacOBI MOKA3HUKHU TPH TUIAHYBaHHI 3aX0JIB 3IHTETPOBAHOT JIOTICTUYHOT
MIITPUMKH Ta 1T 9ac 1X (aKTUIHOTO MPOBEICHHS.

3a pesyibTaTaMH aHAI3y ICHYIOUMX TEXHOJIOTIH, IO 3aCTOCOBYIOTHCS JIJIst

noOy/I0OBM CHUCTEM YIOpPAaBJIIHHS, 30€pPEKEHHS Ta MAaHIMYJIIOBaHHA JaHUMHU Ta
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3HAHHSAMH, 3 YpaxXyBaHHSIM OCOOJMBOCTEH 3agay, IO BUPIYIOTHCS B
aBToOMaTu3oBaHii cucteMi yrpasiiHHS (ACY) JnoricTHUHUM 3a0€3MEYEHHSIM Ta
BUMOT 110 0a3 JaHWX, SKi B HUX BUKOPUCTOBYIOTHCS OOIPYHTOBAHO BUKOPUCTAHHS
00’ €KTHO-OPIEHTOBAHOT MOJEN JaHWUX ISl peaniamii B CHCTeMi IH(POPMAIIHHOTO
3a0€3MeueHHs MPOLECiB MATPUMKUA MNPUUHATTS pilleHb B nepcrnektuBHin ACY
JOTICTUYHUM 3a0€3MEUYEHHSIM, L0 PO3MVIAAAEThCI, 3 MOMIIMBICTIO peamBaili y
BU3HauYEHI cuctemi. BukopuctanHs 00’ €KTHO-OpIEHTOBAHOI MOJIEN JaHUX y 6a3ax
naaux ACY moricTHdHHM 3a0€3Me4YeHHSM JT03BOJIMTh 3MEHIINTH Yac 0O0pPOOKH
iHpopMarlii; 30epiraTi JaHi Ta METOU iX 0OpOOKU y €IMHINA CTPYKTypl 0a3 AaHUX
(b1), mo mpuBene A0 MUIBUIICHHS >XUBYYOCTI CUCTEMHM B LUIOMY B HACJI0K
30epiraHHs mpaBui 0OpOOKHU TaHWX Ta TaHWUX B OJIHINA CTPYKTYPI1; IPOBECTH IIBHIKY
Moaudikamito b/ 3a yMOB MOpaJIbHOTO CTapiHHSA NPOTPAMHOTO 3a0€31eyCHHS
KOMILJIEKCY 3aco0IB aBTOMaru3ailii 0e3 mnepedynoBH 1i CTPYKTypH B HaCIIIOK
BUKOPHUCTAHHA 00’ €KTHO-OPIEHTOBAHOI TEXHOJIOTT MPOEKTyBaHH:; po3pooutu b/l 3
HEOOXITHOIO CTPYKTYpOlO y il TPUPOAHOMY BUTIIIL, IO JO3BOJIHTH
BUKOPHUCTOBYBATH JIJIS1 IPOEKTYBAHHS MPOTPAMHOTO 3a0€3T1eUeHHsI Ta TPOCKTYBaHHS
JIOTTYHOT MOJEI IaHUX OJTHY TEXHOJIOTIF0 IPOEKTYBaHHS.

HoBu3Ha 3arponoHOBaHOTO METO/Y MOJSTrae B TOMY, IO B XOJI1 OLIHIOBaHHS
epekTuBHOCTI ympaBmiHHA kuTTeBUM 1ukioM COBT Ta 3aco6iB ix TOiP
3alpONOHOBAHO BHUKOPHUCTOBYBATH SAKICHI TMOKAa3HUKH, AKI BU3HAYAIOTH CTYIIHb
TeXHIYHO1 JockoHanocTi Ta rotoBHOCTI COBT Ta 3aco6iB ix TOIP Ta KimbKiCHMIA
NOKa3HUK, SKUA BHU3Hauyae 4yucenbHICTh 3pa3kis COBT, mo nepedyBaroTh Ha
030pO€EHHI 3a CIIMCKOM, BPaxOBY€E PO3MOAUT Ha TPYIH 32 TEXHIYHOKO JTOCKOHATICTIO
Bciei cykynHocTi COBT Ta 3aco6iB ix TOIiP, 3acTocyBaHHA SIKUX JO3BOJISIE
oOTpyHTYBaTM  peKOMeHAamli  1moA0 3a0e3MeYeHHs ONTUMAILHOTO  PIBHS
(xoedirienta) rotoBHOCTI BUpoOiB COBT Ta 3aco6iB ix TOiP 3a MiHIManbHOT
BapTOCTI JKUTTEBOTO IMKIY. B mpakTHUHOMY TIIaHI 3aMpONOHOBAHUN METOJ
J03BOJISI€ TMIBUIIMTH TOTeHIHHI MOkuBOCcTI mapkiB COBT Ta 3aco6iB ix TO1P Ta
3a0€3MeUYnTd MIATPUMAHHS MPALE3JaTHOTO CTaHy 1 3alaHOT0 PIBHSA HaAIHOCTI
BUITIOBITHUX 3Pa3KIB HA CTa/A1IX )KUTTEBOTO HUKITY “BUKOPUCTAHHS Ta “IIATPUMKA’ .

YK 623.418(043)

Onenbko ILB., xanguaar TEXHMMHUX HAyK, CTaplIMi JOCIHIIHUK, 3aciIyKEHHUU
BUHAXIMTHUK YKpainu, HauanbHUK Kadenpu I[loBirpsaux Cuil HCTUTYTY aBiallii Ta
MPOTUTIOBITPSIHOT 00opoHM HamioHamsHOTO yHIBEpCUTETY OOOpOHHM YKpaiHH,
MOJIKOBHUK

HATIPSIMY OBI'PYHTYBAHHSA BAPTOCTI ®KUTTEBOT'O LIUKTY
CHCTEM O35PO€HHS TA BINICbKOBOI TEXHIKH 3
BUKOPUCTAHHSIM IH®OOPMALIITHUX TEXHOJIOT T

CyuacHi 3pa3zku 030poeHHs Ta BiiicbkoBoi TexHiku (COBT) Ioitpsiaux Cuin
BITHOCSITHCS 0 CKJIAAHUX HAYKOMICTKHAX BUPOOIB BIAICHKOBOTO IPU3HAYCHHS, TEPMIH
CIy0u skux Moxke pocsiratu Oubime 30 pokiB. Came TOMYy OJIHIEID 3

HaiiBaxymBiLmX xapakrepuctuk COBT cTae BapTicTh (BenMUMHA BHUTpaT) IX
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xutreBoro mukiny (JKLI). 3a3Haueni BUTparTu CKIagaroThCs 3 BUTpar 3a Bei craaii KL
BignoBigHux COBT.

Coeuacne nmporHo3yBanHs BapTocTi KL COBT mo3Bosie OMIHUTH PU3UKH Ta
MPUAHATH OOTIPYHTOBaHE PIMICHHS MIOJ0 JONUIBHOCTI ydacTi y po3poOri Ta
BUpoOHUITBI COBT KOHKpETHOTO THUMY NpH 3aJaHuX (PIHAHCOBUX, YACOBUX Ta
HIMX oOMexeHHsAX. i1 po3poOKM Ta BUPOOHHUITBA CKIQAHUX HAYKOMICTKUX
BUPOOIB BIICHKOBOTO MpHU3HAUYEHHs, 10 sSkux Hanexars cydacHi COBT IloBirpsiHux
Cun, y po3BUHEHUX KpaiHaX BIIPOBAKYETHCS MpaKTHKa YKiIananHs KoHTpakTy KL,
KOJM 3 0e3MocepeHbO 3 KOMIAHIE-BUPOOHUKOM YKIAJAEThCsl JOBIOCTPOKOBHIA
KOHTPAaKT Ha po3poOKy, BUPOOHUIITBO, CYMPOBIA MiJ Yac eKCIUTyarTalli, PeMOHT,
cepBiCHE OOCIyrOBYBaHHS Ta yTHIII3AIFO MEBHOTO 3pa3ka 030poeHHs. i omiHKA
BapTocTi JKI| BinmoBimHoi COBT y KOHTpakTax 3acTOCOBYETHCS OpIEHTOBHA
(yTouHeHa) I1iHa, MO0 CKJIAJA€ThCS 13 CYMU OPIEHTOBHMX IIIH Ha OKPEMHX CTaIisIX
KII. Bucoka TexXHOJOTYHA CKJIAAHICTh CY4aCHUX BHUPOOIB  BIHCHKOBOTO
npusHaueHHs [loBirpsaux Cuit 00yMOBITIOE HEOOXITHICTh YIOCKOHAICHHS! HAyKOBO -
METOAUYHOTO minxoay a0 oorpyntyBanHs BapTocTi K[ COBT. V 3B8’s3ky 3 num B
JaHUHW Yac aKTyaJbHOTO 3HA4YEHHS HAOYJO 3aBIaHHS PO3POOKHM HOBUX MIAXOJIB 10
oriHku BapTocTi JKI[ COBT, siki BpaxoBYIOTb SIK pECYPCHI Ta 4aCOB1 0OMEXEHHSI, TaK
1 HEOOXITHICTh MIIBUIIICHHS SKOCTI BUPOOIB, 0 BUPOOISIIOTHCS.

AHaniz ICHYIOYMX JOCHKEHb Ta IyOJIKaIiid CBITYWTh, IO y HasBHIA
BITYUM3HSHIA Ta 3apyODKHIA HayKoOBIM JjiTepaTypl BIICYTHI MyOJjikaiii, B SKHX
JOCIIIKYIOTbCSl MUTaHHS, OB’ S3aHl 3 OOrpyHTYBaHHSAM (OLIHKOIO) BapTocTi XKI]
COBT Ilosirpsiaux Cwii. Buxoasuu 3 1150T0, B JOIMOBIII MPOAHATI30BaHO OCHOBHI
ctazgii XK1 COBT, a Tako mojaHo miaxin A0 OOrpyHTYBaHHSI BAPTOCTI )KUTTEBOTO
nukiy COBT Iosirpsinux Cuil 3 BUKOPUCTaHHAM 1H()OpMaIHOT TIATPUMKHU Ha 0a3l
cy4dacHUX H(OopMaIiitHIX TEXHOJIOTIH.

B ocnoBy o6rpynTyBanus BaptocTi XKL COBT IloBitpssanx Cuia KOHKPETHOTO
tary mMae Oytu mokmaaeHo pos3mnoair XKI[ wHa cramii, 10 SKUX HaleXaTh: CTadis
“3amym”; cTanis “po3poOiieHHs”; cTaaid “BUpOOHUIITBA”; CTAil ‘“‘BUKOPUCTAHHS
cTaiis “mATpUMKU; cTaiis “BurydeHHs . KoxHa cTaals BIIMOBIIAE MEBHINA 3MIHI
cTaHy BUPOOY I yac ioro eBororii. Came Tomy, i1t o0rpyHTyBaHHS BapTocTi XK1
COBT TloBirpsinux Cusl 3 BUKOPUCTAHHSIM Cy4acHUX 1H(POPMALIMHUX TEXHOJIOTIHA
HEOOXITHE CTBOPEHHS €AUHOTO IH(POPMALIAHOTO CEPENOBHUIIA, IO OXOIUIOE BCl
ctafii JKL] BupoOy Ta 103BOJII€ B3aEMOIIITH 3 HIIMMU TexHoJorisiMu XKL, Takumu
SK yOpaBIiHHA BUMOTaMH, KOHQITypari€lo Ta BapTICTIO BHUPOOy. €auHe
iHpopMmariiine cepemoBuiie € 0azoBuM mNoHATTAM CALS-texHonorii, BucTymae
CXOBHILIEM JIAHUX Y PO3MOJAUICHIA KOMIT FOTEPHIM CUCTEMI, 1110 00’ €IHY€E MiAPO3AUH
3aMOBHUKA, po3poOHUKa, BUpoOHHKa Ta ekcruryaraHta COBT mnst iHpopmariiitHOTO
cynpoBoay XI[ BupoOy. Llg iHdopMmaliitHa TEXHOJOTIS MOBUHHA 3a0e3MeuyBaTH
iHpopMalllifiHy MATPUMKY MPOLECIB Ta TEXHOJOTIM, 10 BUKOPUCTOBYIOTHCS TpHU
pO3po0I1Il, BUpOOHUIITBI Ta EKCILTyaTallii 00MOBHUX Ta TEXHIYHUX 3aC001B (CKIa0BUX
yactun) COBT.

[Ipu oMy Oyi0 BpaxoBaHO, IO CTaiill “‘BUKOPUCTAHHSA Ta “MATpUMKA”
PO3MIISIAAIOTECS  HAMOUIbIMM  TiepiogioM Yy skutreBomy nukim COBT, 3aranbhi

BUTPATH HA IMX CTAJIIX € HAWBUIMMMHU 1 BOHM BUIIrpaloTh KIOYOBY pOJIb B
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omiHioBanHl BaptocTi JKI. Cepen OCHOBHUX YMHHUKIB HAWOUIBII BIUIMBOBUMH €
BuMorn 3a mnpm3HadeHHIM COBT, yMoBM BUKOpUCTaHHS (€KCIUTyaTyBaHHS),
MPOAYKTUBHICTh (IHTEHCHUBHICTh BUKOPHUCTAHHs), MATOTOBICHICTH MEPCOHATY, a
TaKO)X TIOB’si3aHa 3 HUMH KOHIICIIIS 3IHTErPOBAHOI JIOTICTHYHOI MIATPUMKH, SKa
OTHCYE MPOLECH MIATPUMYBAHHS Ta BU3HAYa€ YMOBH TEXHIYHOT'O OOCIIyrOBYBaHHS,
PEMOHTYBAHHS TOIIIO.

[lin gac ananzy mpeaMETHOI 00acTi BCTAHOBJICHO HAABHICTH O€3J1141 METO/IIB
Ta MOJIETICH, SKI BUKOPHCTOBYIOThCS aHaniyBaHHS BaptocTi XKL, 1 BM3HadyeHa
HEOOXITHICTh OOpaHHS 3aCTOCOBHOCTI Ta MEX JJISI KOXXHOTO METOJY Ta MOJEII, 3
METOI0 MPABUIILHOTO iX BUKOpUCTaHHSA. /{11 KOKHOT 00J1aCTl OLIHIOBAaHHS JOLUIbHO
BUKOPHCTOBYBATH CBIl MiAXil, TOMY 3arajbHa METOJOJIOTISA OIIHIOBAaHHS BapTOCTI
K11 € moenHaHHSIM METOJIIB, TIPH IILOMY JOCTYITHICTh Ta SIKICTh BUXITHUX JAHUX €
BU3HAYAJIbHUM YHWHHUKOM Yy BHOOpI MeTojA0JIOTii oliHIoBaHHS. Haiikpanmm
MOEJHAHHSAM METOJIIB  OI[IHIOBAHHS € TOMW, SKUW JI03BOJISIE SIKHAWKpaIle
BUKOPHCTOBYBATH AaKTyaJbHI BIAOMOCTI IIOJ0 ICTOPUYHOTO PO3BUTKY Ta OIHCY
BupoOy COBT, no skux Tpeba 3acTOCOBYBaTH OOIPYHTOBaHy JIOTIKY 3a/is
eKCTpanoJisilii Bl ICTOPUYHHUX JAaHUX MPO BUTpPATH JO OYIKYBaHMX BHUTpAT Ha
MaiOyTHIO JIUIBHICTb.

Takum ymHOM, Oararo ONIHOK BUTpaT BHUMAaralOTh BUKOPHUCTAHHS
PIBHOMAHITHUX METOJIB, ToOTO 3arambHa ominka BaptocTi JXXI[ COBT mnepenbauae
BUKOPUCTAHHSA MMO€EIHAHHS METO/IIB Ta 1X pe3yJbTaTiB. 3alekKHO Bil CTa/lil )KUTTEBOTO
nukity COBT wmeroau OIHIOBaHHS BUTpaT 3aCTOCOBYIOTh 110 -pHOMY. Merton
aHAJIOTT Ta MapaMEeTPUYHUN METOJI € TMEePEBAXHUMU 1 1X 3aCTOCOBYIOTh Maihke Ha
KOXKHIA CTafil KUTTEBOTO ITUKITY.

Imxenepuuii Meros (“3HU3Y-A0TOPHU’) € HAUOUTBINT JOUUTbHUM Ha cTafistx XKI]
“po3pobiieHHs”, “BUPOOHHUIITBA” Ta “BUKOPUCTAHHS, KOJU HEOOXITHE MOPIBHIHHS
OCHOBHHUX albTepHaTHBHUX BapiaHTiB BUpoOy COBT Ta mocTtymnHa OuibIn AeTaibHA
iHpopMmartiss. Ha pannix cragiix KL Outbir eeKTUBHUMU € METOAM KaTeropii
“MATPUMKA TPUUHATTA PIIIEHL 1 METOJI MOJICIIOBAHHS TUHAMIYHUX cuctem. Lli
METOJIM JOIUTLHO 3aCTOCOBYBATH, BUKOPHUCTOBYIOUH CYO’ €KTHUBHE CYIKCHHS, TUM
CaMHM JOJAf0Yd BUICYTHICTh KUIBKICHHUX ICTOPUYHUX (amplopHMX) maHux. Ha
cragisix KL “po3pobOnenHs”, “BUpOOHHUIITBO”, “BUKOPHUCTaHHSA Ta “MIATPUMKHA
1HOJII BUKOPUCTOBYIOTH METOJM MOJECIMIOBAHHSA Ta ONTUMI3Allil JJIsl OIIHIOBAHHS
BUTpaT Ha miATpUMKY BUpoOy COBT Ta aiibTepHaTUBHUX CUEHAPIIB HOTO MIATPUMKH.
[lim gac cragii XKI[ “BuxopucTanHs” Ta “MATPUMKA~ OIIHIOBAHHS BHUTpAT
3IMCHIOIOTh Ha OCHOBI JBUIBHOCTI 3 JIOMIOMOTOI0 OTPUMAaHHA JaHUX Npo (haKTUYHI
BUTpATH.

3a pe3ynbTaTaMu MPOBEAEHOTO AOCIIIKCHHS BCTAHOBICHO HEMOIUIHHICTD
3aCTOCYBaHHS €IMHOTO MeToay omiHtoBaHHs BapTocTi JKI[ Ha meBHil #oro ctaii,
Mpy 11boMYy Ha KOHIM cTail XK1 € MOXIIMBICTh BUKOPUCTAHHS JIEKUTbKOX METO/IIB
I pBHUX eleMeHTIB BUTpar. [Ipu 1[bOMy BBaKAETHCS HAMKpalM METOJ0M
OITIHIOBaHHSI BUTPAT caMe TOH, M0 3a0e3meuye HalKpaile BUKOPUCTAHHS HASBHUX
BXITHUX JaHUX. TOMy JONUIBHO BUKOPHCTAaHHS METOAY, IO HAjae HAWOLUIbITY
JETaIi3aIlii0 BUTPAT 3a OJHAKOBHUX BXITHUX JIaHUX, SIKI € TOJOBHUM YHUHHUKOM Y

BUOOP1 MeToy OLIHIOBaHHA. KpiM TOro, 00rpyHTOBaHO JOLUIBHICT BUKOPUCTAHHS
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OJHOYACHO IHIIMX METOJIB JJIs MIIBHUINCHHS JOCTOBIPHOCTI OIliHKK BapTocTi JKII,
Tak, y Oararbox BUNagKax METOIU “AYMKH eKcrnepTiB” abo “NpaBUiIO BEJIMKOTO
naiblss’ MOXYTh JAaTW XOPOIIy JOJATKOBY OINHKY. [[s1 mporpam (Mpoe€KTIB) 3a
y4acTIO 0ararb0X 3alHTEPECOBAHMX CTOPIH OOpaHHWKM METOJI CYTTEBO 3alCKUThH BII
pIBHSI JOCTYIMHOCTI BXITHUX JaHUX JJI1 KOKHOI 3aiHTepecoBaHoi ctopoHu. Lle, sk
NPaBUJIO, IPU3BOIUTH 0 BUOOPY METO1Y OILIIHIOBAHHSI, SIKWW HE BUMarae JOKIaTHIX
1 JOJATKOBUX BXITHUX JaHUX. TOOTO KOXKEH METOJ OI[IHIOBaHHS BUTpAT Ma€ OyTH
IHIUBITyaJIbHAM BHOOPOM, TOB’S3aHUM 3 KOHKPETHOIO MPOrpaMor0 (IIPOEKTOM) Ta
POIECOM NPUHHATTS PIILICHHS 3aMOBHUKOM (OXOIUTIOIOUM NapaMeTpu PILLICHHS).
Bubip meromy Ta Mojeni OIHIOBaHHS JOIUIBHO POOUTH HAa MOYATKOBUX CTATISIX
KL, y TakoMy BUIAAKy Ha HHOTO BIUIMBATUMYTh MEPIl OPIEHTHUPU JJIsI TPOTpaMHU
(MpoeKTy): OpieHTalllsl Ha BIacHI pO3pOOKH YU Ha 3aKYIIBIIIO TaK 3BaHUX “TOTOBUX
Bupo6iB COBT, Bupo6iB COBT, saxi Oymu y 3acTocyBaHHI ToIlIo. Y OaraTbox
BUIAJKaX ICHYIOTh CYTTEBI YaCOB1 OOMEXEHHSI 1010 TEPMIHIB BUKOHAHHS MIPOTpaMHu
(MpOEKTY).

Came Tomy obrpynryBannsa BapTocTi JKI[ COBT € nporiecoM eKOHOMIYHOTO
aHa3y, SIKUA MOXe OyTH MPOBEAEHO SK JJIs1 )KUTTeEBOTO UKy BinmoBinHoi COBT B
HUIOMY, TaK 1 Jyd il OKpEeMHUX CKIQJIOBUX YAaCTHMH y PIBHUX KOMOiHamiax. Jlms
JOCSTHEHHS  MaKCUMAJbHOTO  epeKTy  Takoro  aHajiiBy  3alpOlOHOBAHO
BUKOPHUCTOBYBATH KOMIUIEKCHHMM Tinxig g0 oOrpyHryBaHHs BaptocTi XK1 COBT,
AKUM nependavae onTUMaibHE MOEIHAHHS PI3HUX METOAIB OOTPYHTYBaHHS BapTOCTI
pPIBHUX CTajliil 3 BUKOPUCTAHHAM CY4YacHUX IH(POPMAIIHHIX TEXHOIOTIH.

Takum dgwmHoM, BapTicTh kuTTeBoro mmkiny COBT IloBirpsaux Cun
CKJIQIA€ThCSI 3 BApTOCTI NMpUAOAHHSA, BAapTOCTI BOJIOJIHHS Ta BapTOCTI YTHUJI3Allil,
posnoaiienux 3a pokamu KL OOrpyuryBanns Baprtocti XKI[ COBT €
HABX/IMBINIUM ~ €TallOM MIITPUMKUA TNPUUHATTA PILUEHHS MPO  PO3pOOKY
(3akymiBmro) 3a3HadeHoi COBT, a TOYHICTh pO3paxyHKIB Ta 00’ €KTUBHICTh OIIHKA
BapTocTi JKI| Oe3mocepenHbO BIUIMBAaE Ha MPABWIBHICTh MNPUMHSTTA PIIICHHS.
OcHoBHOW0 MeToro o0rpyHTyBaHHs BapTocTi JKII BinnoBinHoi COBT € oTpumanus
BUXIIHUX JTaHUX JJI1 BUPOOJICHHS PIIEHb, SIKI MPUHAMAIOTHCS Ha BCIX a00 OKpeMux
ctagisx XKL BupoOy.

YK 623.76(07)

OpexoB C.B., K.T.H., IOLEHT, JAOLEHT KadeapHu TAaKTUKHU BIACHK MPOTUMOBITPSIHOI
o6oponn CyxXxOomyTHHX BIHCBK XapKIBCBKOTO HAIIOHATBHOTO  YHIBEPCHTETY
[osirpsanux Cun imeni [Banu Koxeny6a, Kopcynos C.I., n1oueHT kapeapu TakTUKH
BIICbK  IpOTUNOBITPsiHOT  000poHM  CyxomyTHMX  BIMCBK  XapKIBCHKOTO
HarfioHabHOTO yHIBepcuTery [loBitpsinux Cwui imeni [Banu KoxenyOa

MPONIO3ULII OO0 YIOCKOHAJEHHSI CACTEMH 3EHITHOT' O
PAKETHO-APTWIEPIICHLKOTI'O ITPUKPUTTSI BIICHK

3 MEeTOI0 BHKOHAHHS CBOiX OOHMOBHMX 3aBJaHb y 3araJlbHOBIMCHKOBOMY OO0
(omepartii) Bci cuid Ta 3acobu mpoTunoBiTpsinoi o6oponu (I1T10) 06’ exHyr0THCS B

enuny cuctemy I[II10, sika, 3a3BUYail, CKIAIAETHCS 13 HOTUPHOX MIICUCTEM: CUCTEMU
170



3EHITHOTO PaKeTHO-ap TUIIEPIMCHKOTO IPUKPUTTS (C3PAIID), CHCTEMU
BUHUITYBaIbHOTO aBialiitHoro npukputts (CBAII), cuctemu po3BiiKy MOBITPSIHOTO
NPOTHBHUKA Ta OIMOBIIIEHHS MPO HBOTO BIMCHK, 1m0 mpukpuBaroThes (CPIII), a
TakoX cucTeMH ynpapmiHHSA Biicbkamu [I1O Ta BuHMIMyBambHOMO aBiamiero (CVY),
BUJIUIEHOT JUIst A1 y naniid cuctemi [T10.

HaitOinb11 moBHUM 3aKiHYEHUN BUJI, BKJIIOYAIOUH MOBHOO MIPOIO BC1 CKJIaI0B1
enementH, cuctema I1I10 3100yBae B oneparuBHOMY yrpynoBaHHi Biiicbk (OYB).

Biiiceka IIIIO CB camocTiifHO, pa3oM 3 TNOpUAAHUMHA Ta JOJaHUMH
nigposaviamu, ctBoprotoTh C3PAIL CPIII 1 pazom 3 BA - cuctemy ymnpaBiiHHS
Bilicbkamu [1I1O i1 BA. Cuctema BUHMIIyBaIbHOTO aBialiiHoro npukputts OYB
CTBOPIOEThCS KoMaHayBaHHsM [1C.

OcnoBy cuctemu IO OYB cranoButh cuctema 3PAIl, ToMy 1o 3eHITHI
MIPO3JIUTM 1 YaCTUHU 3@ CBOIMH OOMOBUMH MOMJIMBOCTSIMHU 3/1aTHI BHECTH Ta
BHOCATh OCHOBHUI BKJIaJl Y HAaHECEHHS ypPa)KEHHS MOBITPSIHOMY NMPOTHBHUKOBI Ta
BIIOWUTTS OT0 yaapiB Mo Bilichbkax 1 00'ektam OYB.

JIii ~ mOBITpSITHOTO  TPOTMBHUKA Yy  CydYacHId BiiHI Ta  Xapakrep
3arajgbHOBIMCHKOBOI OMepallii B TEMEPIIHIA Yac BUCYBalOTh HOBI BUMOTH JI0 CUCTEMU
[MITO Biiickk Ta 30kpema 1o ii migcucremu, cuctemMu 3PAIL OcHOBHUMU 3 HUX €:
eqaicth cuctemu III1O; BHcoka €hEKTUBHICTH MPH OJHOYACHIA €KOHOMIUHOCTI;
MOCTIfHa BUCOKAa TOTOBHICTh IO BUIOWTTA panNTOBUX YAapiB MOBITPSIHOTO
MPOTUBHUKA B Oy1b-sIKUH yac 100H, y Oyb-sKUX TeorpapidHuX 1 MOTOJHUX YMOBAX;
BUCOKAa MOOUIBHICTh MPHU PO3TFOPTaHHI YrpylNoOBaHb BIICBK, OCOOJMBO B
OPUKOPJIOHHUX Ta MNpupOHTOBUX paioHax; 3xarHicTh cuctemu [IIIO no
0e3nepepBHOTO MPUKPUTTS BIMCHK Ta BUCOKOMAHEBPEHUX M MAPO3AUIB Ta YaCTUH
[IIO B Oorw Ta omepaii; cTiikicTe cuctemu IO B ymMoBax KOMILIEKCHOTO
BOTHEBOTO 1 PaiOeNeKTPOHHOTO MPUAYIIeHHS 3 OOKy NPOTHUBHHUKA; 3/1aTHICTH
cuctemu III1O Bectn edextnBHY OOpOTHOY 3 yciMa THIIAMHU Ta KiacamH 3aco0iB
MOBITPSTHOTO Hamaay, OakaHO 3HMIIYBATH 1X 10 3aCTOCYBAHHS HUMHU CBO€I OOPTOBOT
30poi. TobTo cyuacHa cuctema II1O Biiickk Ta ii mipcuctema C3PAIIL 30kpema,
NOBUHHI OyTH NPOTUPAKETHUMH, MPOTUIITAKOBUMH, MPOTUBEPTOJLOTHUMH Ta
MPOTUOE3MUIOTHIMH.

€anictp mobynoBu cuctemu IO OVYB 3abe3neuyerbcs moOyq0BOIO
yrpynoBasb cui 13aco0iB [II1O no equHoMy 3amymi i IJ1aHYy Ha OCHOBI PILLIEHHS Ha
onepailito (01i1) 3araJbHOBIMCHKOBOTO KOMAHIyI0UOT0 (KOMaHIUPA).

€aouicte aii Bcix cwia 1 3aco0iB IIIIO pgocsAraerscst TAKOXK €IUHUM
IUTaHYBaHHSM 1 3a0€3Me4y€eThCsl MANOPSAKYBAHHIM 3aayMy il cui 1 3aco6is [1T10
3aayMy omnepaiiii (0010), a B X011 00MOBUX A1 - IICHTPAII3AIlEI0 YITPABIIHHS HUMU U
YITKOI0 B3aeMofier0 Bcix cuin 1 3aco6iB IIMIO, mo Oepyrs y4dacte Yy
3arajibHOBIMCHKOBIM omepairii (0010).

MakcuManbHOT IeHTpani3alii ynpaBiHHSA, 1 €JHOCTI A1 MOXHA JOCATTH JIUIIIE
IIpU HasABHOCTI €1MHOI B cMy31 OYB aBToMaruzoBaHoi cuctemu ynpasiHHS (ACY)
BciMa cwiiamu i 3acobamu [11O0 3 0gHOrO KOMaHIHOTO MYHKTY Ta BUKOHAHHS MpU
bOMY MPUHLMUITY €AUHOHAYAILHOCTL

st Toro, mo6 cuctema [1T1O BinmoBinana MpoOMOHOBAaHUM J10 HEI BUMOTaM,

HeoOxinHOo npu nooynoBi cuctemu 1O kepyBatucs neBHUMU 3acajiaMu, peatizaris
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SAKUX 3a0€3MEeUNUTh BIIMOBITHICT, CUCTEMHU UM BUMOTaM. OCHOBHUMU MPUHIIUITAMH
nooynoBu cuctemu [0 Ta 1i mincucremu C3PAII €: macyBanns cui 13aco0iB [1T110
Ha TOJIOBHOMY HampsMKy; nmooyaosa cuctemu [1I10 3 ypaxyBaHHSM po3TalryBaHHS
cun 13aco06iB 1O cycimaix OYB; mmpoxuii 1 piirydnid TAKTHIHAKR Ta OTIEPaTUBHUAM
MaHeBp CcWiaMd ¥ 3aco0aMu, a TakoX MaHEBp BOTHEM IIPU 3MiHI HANpPAMKY
30CEPEIKEHHS 3YCUJIb BIMCHK, 110 MPUKPUBAIOTHCS, BaKIMBOCTI 00'exTiB [1I1O abo
HAMpsAMKY Jii OCHOBHUX CHJI OBITPSIHOTO MPOTHUBHUKA; TICHA ¥ MOCTIHA B3a€EMO IS
cun 13aco0iB ycepenuni cuctemu IO # Mk cycimHIMEA cucTeMaMu; Oe3TepepBHAM
3pOCTalOuMil BIUIMB HA MOBITPSIHOTO MPOTUBHUKA MO Mipi MOr0 NMPOHUKHEHHS B
NIMOMHY MNOBITPsIHOTO mnpoctopy OVYB, mo gocsraerscsi CTBOPEHHAM 3MILIAHUX
yrpYIMOBaHb AJISl CIIOIYYEHHS 30HATBHOTO i 0€3M0cepeAHbOTO MPUKPUTTS HE TUIbKH
BIIICHK MEPIIOro €LICNIOHY, ajie i APYroro eueJoHy, pe3epBiB 1 BKIMBUX 00'€KTIB B
OTepaTUBHIN TIMOWHI; Oe3nepepBHE W THydyke 3a MaclITaboM LEHTpasi3allil
ynpasiiHHA cuiaMu i 3aco0amu [II1O 3 MeTOI0 MAaKCUMaNIbHOTO BUKOPUCTAHHS 1X
00110BUX MOKIMBOCTEH 1 A0csTHeHHs eaHOoCcTi cuctemu [1T10.

VY cmy3t OYB Oynyerbcst equna cuctema 3PAIL mo BkIoYae yrpynoBaHHs
3€HITHUX PAKETHUX, 3€HITHUX PAKETHO-apTUJIEPIACHKUX, 3E€HITHUX apTUIEPIACHKUX
3'€JHaHb, YAaCTHH, MIPO3UIB Ta iX CUCTEMY BOTHIO.

YrpynoBaHHS 3€HITHUX 3acO0IB 1 CHCTEMH 1X BOTHIO y BCIX JIaHKaX MOBHUHHI
OyTH 3MIIAHUMH, Y SIKHX CJIA0Ki SIKOCTI KOMIUIEKCIB OJTHOTO THUITY KOMIIEHCYIOTHCS
cuwibHUMHU sKocTaMmu Hioro tumy 3PK. Cuctema 3PAIl OYB noBunHa O0ytu
MOTOJPKEHA 3 YIrPYMOBAHHAMH 3EHITHUX 3aCO0IB 1 CHCTEMaMH BOTHIO CYCITIB, a Ha
MIPUMOPCHKOMY HANpPSIMKy - 3 YIPYIMOBaHHSAM 1 CHCTEMOIO BOTHIO KOpaOETbHHUX 1
OeperoBux 3E€HITHUX 3aCO0IB.

Cuctema 3PAIl nmoBuHHa 3abe3neuyBarTu: HaAIHE MPUKPUTTA Y B3aEMOIIl 3
BA ronoBHOTO yrpynoBaHHs BIMCHK Yy LUIOMY i KOXKHOTO 3 BaKJIMBHX E€JIEMEHTIB
iXHpO1 omepaTuBHOI MOOYI0BH (0OHOBOTO TOPSAKY); HEOOXIAHY MEHTpAaI3aIliio
noOyI0BU 3MIIAaHUX YIPYIOBAaHb 3€HITHUX 3aCO0IB 1 CUCTEMH iX BOTHIO, 0COOJIMBO
JUIsL PIIIEHHS HAWOUIbII Ba)JIMBUX 3aBJIaHb; MOJKIMBICTH CTBOPEHHS 3MIIAHUX
yIpyHoOBaHb 3€HITHUX 3aCO0IB HE TUIbKHM B 3arajbHOBIMCHKOBHUX 3'€JHAHHSIX, aje i
TUISI TIPUKPHUTTS BaXJIMBUX OO0'€KTIB PI3HOTO MANOPSAKYBaHHS, PO3TAlIOBAHUX B
OTIEpaTUBHOMY THJTy, TOOTO YIpyIOBaHb PAKETHUX BIACHK, apTUIIEpii, acpOIPOMIB,
BEIMKUX T[epernpaB, IMyHKTIB YIpPaBIIHHA ONEPAaTUBHOT  JIAHKHW, pPaloOHIB
HaBaHTKEHHS (ITOCAJKK) IECAHTIB, YaCTUH MaTepialbHOTO 3a0€3ICUCHHS; PI3HE 110
HAJIMHOCTI IPUKPUTTS YyTPYIOBaHb BICHK (00'€KTIB) 3aJI€KHO Bif 1X NMPU3HAYEHHS,
BYJIMBOCTI ¥ BUKOHAHHSI HUMU 3aBJaHHs B X011 0010 (omepailii), TOOTO MOKIIUBICTh
peanBauii npuHUMIy MacyBaHHs cui 13aco0iB [IIIO Ha npuUKpUTTI TUX YyrpyNnoBaHb
BIICHK (00'€KTIB), Kl B JaHHWI MEpIoJ BIIIrpalOTh BUPIAILHY POJIb Y JOCATHEHH]
MeTH 0010; MMPOKUNA 1 THYYKUA MaHEBP YaCTHMHAMHM ¥ MIIPO3JIUIaMH, 1X BOTHEM 3
METOI0 TiepeHoCy 3ycuiab cui 1 3aco0iB IIIIO Ha HOBUN BaXJIMBUN HAMPSIMOK
(paiioH), 11 IPUKPUTTS KOHTPYAAPHUX YIPYHNOBaHb 1 111 BITHOBJIECHHS MOPYILIEHOT
CHUCTEMH; YCIHIIIHE BeACHHS OOpOTHOM 3 yciMa 3aco0aMu TOBITPSHOTO Hamamy
MIPOTUBHHMKA, JIi SKUX MOJKJIMBI MO BIChKaM, 10 MPUKPUBAIOTHCS; 3HUIIeHHS 31TH
MPOTUBHHUKA TEPEBAKHO JO BHKOHAHHS HHUMH OOMOBOTO 3aBIaHHS, CTIHKICTb

CUCTCMHU BOIHIO B YMOBax IHTEHCHUBHOTO 3aCTOCYBaHHA CYIPOTHBHHUKOM BTS,
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3aco0iB PEB 13MY. ManeBpeHi MOKIIMBOCTI 3€HITHUX YaCTHH 1 MAPO3AUTIB MOBUHHI
3a0e3neuyBaru Oe3nepepBHICTb 3PAII BilichbK y X011 CydacHUX BUCOKOMAHEBPEHUX
00MOBUX M.

JlocBin BIMH J03BOJISIE 3POOWTH BHCHOBOK IMPO T€, IO CYYacHI 3CHITHI
KOMIUIEKCH PI3HOI AalbHOCTI s Binoutra HainboTy 3IIH mpoTuBHMKA Benmkoi
HIUIbHOCTI TMOBUHHI OyTH OaraToKaHaJIbHUMHM IO 1L, a JJIs [ABUIICHHS
e(EeKTUBHOCTI CTPUThOM ¥ 3aBalOCTIHKOCTI B ymoBax iHTeHcuBHOI PEb — martum
MBUIAKOJIIF0OUYY aBTOMATWU4YHY IepeOynoBy poOOYMX YacTOT 1 IHIN CHCTEMH
ABTOMATUYHOT'O 3aXHMCTY Bi BCIX BUJIB NepemKo . s miagBUIeHHs MOKIMBOCTEN
3MIIIAHOTO YTPYMOBaHHS 3€HITHUX 3ac00iB Mo 60poThOi 3 ycima kmacamu 3ITH 1 i1
3aBaJIOCTIMKOCTI 3€HITHI KOMIUIEKCH PI3HUX KJIACIB 1 TUITIIB MOBUHHI OYTH pI3HI 3a
CrmocoOboM CympoBOJY IIUT, METOAY HaBEICHHS pakeT, PIBHOT0 YaCTOTHOTO
niana3zony. KoxHuil moBuHEeH OyTH MakCUMallbHO aBTOHOMHUM, TOOTO MaTu 3aco0u
PO3BIIKHM, YII3HABAaHHS, ABTOCYNPOBOJIKEHHS TMOBITPSHUX LUIEH 1 3aco0m 1x
ypaxenHsi. Kommekcu Bificbk [0 CB noBuHHI OyTH BUCOKOMaHEBPEHUMHU, MaTH
MPOXIIHICTH 1 3amac XOJy HE Tipile 3a BIMChKa, 10 MPUKPHUBAIOTHCS Ta BUCOKY
eKCIUTyaTalliHy HaaiiHICTh (He MeHm 50-60 roauH poOOTH Ha BIAMOBY), a IO
KOHCTPYKIUIi — J03BOJISATU HIBUAKO BIINIYKYBAaTH HECTIPABHICTD 1 yCYBATH 11 METOIOM
3aMIHHM MTaHewl, OJIOKY.

Binmitumo, 110 3apa3 B moOya0Bi BIMCHK 30UIBIIMIACS KUTBKICTh BaXKIIMBUX
o0'extiB 11O B oneparuBHIi rMOWHI 1 MIBUILIMIACS yBara NpOTUBHUKA IIOJI0 0
ix ypaxxenns. Lle Bumarae B cyuacHiif onepaitii (0010) 30UIbIINTH TTUOUHY CUCTEMH
3PAIl B nmomy B cmy3i OVYB, miaBummTy HamIMHICT, TPUKPUTTSA BT yaapiB 3
MOBITPS PIBHUX 00'€KTIB TUITY, PaKETHUX OpHraj, yrpyrnoBaHb apTHIIEPii, apOAPOMIB
BUHULIYBJIbHOI 1 apMIACHKOI aBiallii, MyHKTIB YIpPaBIiHHS, PaKETHO-TEXHIYHUX
gacTuH (0a3), ckiamiB, apceHamiB 1 Tomo. lle HOBe MOJOKEHHS HE CKAacoOBYE
MPIOPUTETHOI POJI W BaXIMBOCTI BINCBK TMEPIIOTO €MICJOHY B PO3TpPoOMi
KOH(PPOHTYIOUOTO MPOTHBHMKA M JOCSITHEHH1 METH ormeparlii. Alle, SKIIO paHilie
BUJUIJIOCS. HAa NPUKPUTTS BIMCHK nepuioro emenony 60-75% ycporo 060HoBOro
CKJIaIy 3€HITHUX 3ac001B CTapIIOTO HayalbHUKA, TO B CY4YaCHUX YMOBAxX JOLUILHO
JUTS IPUKPUTTS TIEPIIOTO eIelIoHy BUKOpHUCTaTh 10 35-50% BeixX 3eHITHUX 3ac00iB, a
HII BUKOPHUCTATU Ha MPUKPUTTS paHilie BU3HaueHUX BaxmBux o0'extiB [II1O0 B
rimbuHi. Yactuny 3aco6iB [1T10 HeoOXigHO BUILIATH B PE3EPB.

MHManamapuyk FO.C., xangugar BIMCHKOBUX HAyK, JOICHT, CTApPIINN HAYKOBHI
crniBpoOIrHUK HaykoBo-gocmimnoro Bigauty HamionameHOi akamemii JlepkaBHOT
NPUKOPAOHHOT CITy>k0u iMeH1 borinana XmenbHUIBKOTO

VIPABJIIHHS [IPUKOPIOHHOIO 3ACTABOIO
B YMOBAX 35POVHOI ATPECIT

[TinroToBKa hie} 3IICHEHHS OTIEPATUBHO-CITy>K00BOT ISITBHOCTI
MIPUKOPTOHHOIO 3aCTaBOIO B yMOBaX 30pOitHOT arpecii 3/1ICHIOETHCS Y BIIITOBITHO CTi
HopmatuBHO-TipaBoBuX akTis MBC, AIIICY. TepmiHnu 1 CTpOKH NPOBEACHHS

BaXOI[iB, a TaKo>K OOMEKEHHS BU3HAYAIOTHCS HaYaIbHUKOM IMPUKOPAOHHOTI'O 3arony
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BIATIOBIAHO 710 OOCTAaHOBKH III0 CKJIAIACh Ta 3aBJaHb K1 BU3HAYEHI MPUKOPAOHHIHA
3acTaBl.

B ymoBax 30poitHOi arpecii yrpaBiiHHS 11e pOoIieC IIeCTPSIMOBAHOTO BIUIMBY
KOMaHAUpIB (HaYadbHUKIB), MTAa0B Ha OpTaHd (MAPO3AUIH) OXOPOHHU JIEPIKaBHOTO
KOPJIOHY, IO 3AIMCHIOETHCS JJI MIITPUMKH TOTOBHOCTI 0 BUKOHAHHS 3aBJaHb 3a
MPU3HAYCHHSM, 1X MIATOTOBKH Ta YCHIITHOTO BUKOHAHHS 3aBJ1aHb.

VYrpapniHHs Mae OyTH ONepaTUBHUM, O€3MEPEepBHUM CTIMKUM, 1 CKPUTHHUM,
3abe3meuyBaTu €(EKTUBHE BHKOPHUCTAHHS CHJI Ta 3aCO0IB MPHUKOPIOHHOI 3aCTaBH,
yCHIIIHE BUKOHAHHS MOKJIAJACHUX HAa HbOTO 3aBJaHb Y BCTAaHOBJICHUN TEpMIH 1 B
OyIb-IKMX yMOBaX 0OCTaHOBKHU.

Onepamuesnicmes yYUPaBIIHHSA TIOJATAE B YIEPEIKEHHI MPaBOMOPYITHHUKIB
(MpOTUBHMKA) B TMPUUHATTI pIilIeHh 32 OOCTAaHOBKOIO, SIKa CKIQJA€THCS B XOJi
BUKOHAHHS 3aBjJaHb. BOHAa JOCATAETHCS IMOCTIHHUM BIICTEKESHHAM OOCTAaHOBKH,
BEJICHHSAM PO3BIIKH, CBO€YACHUM TPUAHITTAM pIilleHHS 1 TOCTAaHOBKOIO
(YTOUHEHHSIM) 3aBJaHb MIIJErIUM; €QEKTUBHUM BHKOPHCTAaHHSIM  3aco0iB
YIPaBIIHHS.

besnepepsricms yripaBiiHHS MOJISITAE B 3/1aTHOCTI KOMaHUPIB (HaYaIbHUKIB)
IIOCTIAHO BIUIMBATH Ha XII BUKOHAHHS 3aBJaHb: BYACHO CTAaBUTHU MIIJIETJIUM
3aBJaHHS, OJICP)KYyBaTH BiJ HUX IH(OpMAIlO PO XiI iX BUKOHAHHSA 1 0OCTaHOBKY,
sIKa CKJIQTA€ThCSI.

Bona pocsiraerbcsi 3HAHHSM OCOOOBHUM CKJIQJIOM CHUTHAIIB YNPaBIIHHSA,
HIITPUMaAHHAM Tparne3JaTHOCTI 3ac00IB 3B’ 53Ky, OpraHi3alli€l0 CIIOCTEPEKEHHS 3a
KOMaHIaMH (CUTHAJIaMH) CTapIIOTO KOMaHAupa (HavyaabHUKA) 1 JOBEACHHAM iX 10
TIJIET TN X.

Cmiukicms  yOpaBliHHA TOJsirae 'y  3a0e3nedyeHHl OmNepaTHUBHOCTI 1
0e3nepepBHOCTI YNPaBJIiHHSI B YMOBaxX BIUIMBY HECTIPUSATIMBUX (DAKTOPIB PO3BUTKY
00cTaHOBKH. BoHa mocsTaeTbCcs: opraHiBaIli€cl0 Ta IPOBEICHHAM 3aXOMIIB, IO
HaMpaBJICH1 Ha MIBUILEHHS 3aXUIICHOCTI MYHKTIB YIPABIIHHS 13ac001B YIIPaBIIHHS;
OyOFOBaHHSAM KOMaH] CUTHATLHUMU 3aC00aMU 3B’ 13Ky, BITHOBIICHHSIM YIIPaBIIiHHS
y pa3i NOPYILIEHHS.

Cxkpumicms  yupaBlIiHHA TIosirae 'y 30€peXeHHI B TAEMHUIN  BiA
MIPaBOTMIOPYIIHUKIB (MPOTUBHUKA) YCIX 3aXOIB, III0 MPOBOASTHCS i Yac Op raHi3ali
Ta 3JIMCHEHHS yNpaBiiHHA. BOHa MOCATAaETbCS BUCOKOI MUJIBHICTIO BCHOTO
0CO0OBOT0 CKJIaAy, HOTPUMAHHSIM BCTAHOBJICHOTO TMOPSJIKY BUKOPHUCTAHHS CHII 1
3acO0IB YITPaBIIHHS, PETEIPHUM BUKOHAHHSIM 3aXO0JIB MAaCKyBaHHS, 30EpEKEHHIM y
TAEMHHUIII MICIIS KEPIBHHUKA MIIPO3ALUTY y CIy:kO0BOMY, O0H0BOMY (TIepen00iioBOMY,
MOXI{THOMY) MOPSIJIKY.

Memoro ympaBiiHHA € CTBOPEHHS HEOOX|THMX YMOB I peani3arii
MIPUKOPJOHHOIO 3aCTaBOIO0 TMOKIAACHUX (YHKI(HA, KOOpAWHAIS W y3TOJKCHHS
CIIUIbHOI ABUILHOCTI CHJI Ta 3aco0IB JUII JOCSTHEHHS BHU3HAYEHOI METHU
(3aryTaHOBaHUX PE3YJILTATIB) B OYb-SIKUX YMOBaX 00CTAaHOBKH.

B ymoBax 30poitHOi arpecii Ha4aJbHUK MPUKOPJOHHOI 3aCTaBH 3IHCHIOE
YIOpaBIHHS MIPO3IUIOM 0COOMCTO, Yepe3 CBOIX 3aCTYIHHUKIB Ta IHIIMX ITOCATOBUX
0Ci0 TIIAXOM BiIJayl HaKa3iB, PO3MOPSIKEHb, a TAKOX KOMAaH]I 1 CUTHAIB, IKUMU
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BOHU TMepenaroTbca. Hakazu, po3mopsiKeHHsS 1 KOMaHIu TOBHHHI BiIJaBaTHCs
KOPOTKO, SICHO ¥ YHEMOKIIUBIIIOBATH 1X Pi3HE TIIyMa4yeHHS.

VYrpaBiiHHS HavyalbHUK MPUKOPIOHHOI 3acTaBU 3MIMCHIOE, SIK MPaBWUJIO, 3
MICII TIOCTIMHOT JHMCIOKAIli MiApO3AUTy, I Yac MPOBEACHHS CICHIATbHUX T —
nepedyBardu y ciy:k00BoMy (00i10BOMY) MOPSAIAKY MIIPO3LTY, a Y pa3i JoKaIi3allis
Ta MPUIMHEHHS KPU30BUX CUTYallii, OXOPOHH JEPKABHOTO KOPJIOHY B OCOOIHMBHIA
nepioJl Yu BeACHHS 00MOBUX A1l — 3 KOMaHIHO-CIIOCTEPEKHOTO ITyHKTY.

Opranizyroun yIrpaBiiHHS, Ha4aIbHUK MPUKOPIOHHOT 3aCTaBU BKa3y€ CBOE
MICIIE3HAXO/KEHHSI  (MICIIE  KOMaHJHO-CIIOCTEPEKHOTO  IMYHKTY), TOPSJIOK
HiITPUMAaHHS 3B'A3KY, CIOCOOHU 1 TEpMIHU JOMOBIAI1 (TIOJJaHHS IOHECEHb ).

BubyBatoun 3 MyHKTy yOpaBiiHHS Ha AUITHKY BIIMOBINAIbHOCTI HaYallbHUK
MPUKOPIOHHOT 3aCTaBU IMOBUHEH JIOBECTH JIO0 0COOH, XTO 3IUIIAETHCS CTAPIINM Ha
MYHKTI YIPABIIIHHSA, CBOE MICII€ 3HAXO>)KEHHS Ta 4YaC MOBEPHEHHSI.

OCHOBHUMHU 00’€KTaMH YIPaBIIHHA TNPUKOPAOHHOI 3acTaBM B YMOBax
30poiHOi arpecii €: omepaTUBHO-CIYKOOBa IISUIbHICTh; MOBCSAKACHHA MISIIbHICTD;
0COOOBUH CKJIaJ; JOTICTHKA.

OTxe, ynpaBiiHHS MPUKOPJOHHOIO 3aCTaBOIO0 B yMOBax 30pOiHOI arpecii 1e
LUIeCTIPsIMOBAHA NIISJIbHICTh HAYaJIbHUKA IPUKOPAOHHOI 3aCTaBH, 1OT0 3aCTYIHUKIB
010 MIATPUMAaHHS MOCTIHHOT TOTOBHOCTI 10 i, MATOTOBKH JI0 BEACHHSI 00 OBHUX
1 Ta KEPIBHUIITBO TIi/T YaC BUKOHAHHS MOCTABJICHUX 3aBJIaHb.

VYK 614.841

MactyxoB IL.B., k.T.H., HAyKOBHUI CHIBPOOITHUK HAyKOBO-IOCTITHOI Jaboparopii
MoXekHo1  Oe3meku  JIBBIBCBKOTO — J€PKABHOTO  YHIBEPCHUTETY  O€3IeKH
KUTTEABUIBHOCTI, Mailop ciy:xOu UuBUIBHOTO 3axucty, Tepaeubkmii FO.O.,
acmipaHT BeuipHbOI (HOPMHU HaBUAHHS aJa FOHKTYPHW/IOKTOpaHTypu JIBBIBCHKOTO
JepKaBHOTO yHIBepcuTeTy Oesmeku xkuttenisiapbHocTi, I[lazen O.10., k.T.H.,
HAYAIbHUK Kaenapu HarisiI0BO-IPOMUIAKTUYHOT JBUIBHOCTI Ta  MOXKEKHOI
aBTOMAaTUKU JIbBIBCHKOTO JI€P’KABHOTO YHIBEPCHUTETY O€3IMEKU >KUTTEAIIIBHOCTI,
MIMOJIKOBHUK CJTY>KOU IUBUILHOTO 3aXUCTY

EKCIIEPUMEHTAJIBHE JOCJIII>KEHHS BILVIMBY TOBLHIWMHUA OSB/3
IVIMTHU HA PO3NNOBCIOKEHHSA ITOJIYM’A 11O ITIOBEPXHI

Axmyanvuicms. B yMOoBax BiffHM BCEOIYHI HAyKOB1 JOCIIIKEHHS HAOYyBalOTh
0COOJIMBOTO 3HAYCHHS. [1es eKCTIepUMEHTAIBHOTO JAOCIIKEHHS BIUIMBY TOBIMHU
OSB/3 miMtu Ha pO3MOBCIOKEHHS TMOJYyM’si MO TOBEPXHI € HaA3BUYANHO
aKTyaJIbHOI0, OCKUTBbKU 11€ MOK€ BIUIMHYTH Ha Oe3reKy Oy/iBesb Ta KOHCTPYKLIHA Yy
30HI OOMOBHX i TaK 1 B IOBCAKASHHOMY JKHTTL Take TOCTIIKCHHS MOXKE
JOTIOMOTTH B MOAAIBIIOMY B p0o3po0Li OUIbII O€3MeUYHUX MaTepialliB 1 TEXHOIOTIH,
AK1 MOKYTh OyTH BUKOPHCTAHI B yMOBaX MIIBUILEHOTO PU3HKY.

OSB (TumTH 3 OpiEHTOBAHOT JEPEBUHHOI CTPYXKKH) — I1€ OararorapoBi IUINTH,
BUTOTOBJICHI 3 JIPEBHUHHOI CTPY)KKH 3 JIOJAaBaHHIM KII€I0. Y 30BHINHIX Iapax
CTPY’KKa pO3TallloBaHa B3/I0BX IOBKUHU TUIUTH, TOJ1 SIK Y BHYTPIIIHbOMY IlIap1 BOHA

3a3BMYall PO3MILIEHA MONEPEK Ta M KyTOM JO0 CTPYXKM 30BHILHIX mmapis [1].
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3aBIsSIKM CBOIM MIITHICHUM XapaKTEPUCTHKAM 1 CTIMKOCTI 10 BOJIOTH, Il IUIUTH
IIMPOKO BUKOPUCTOBYIOThCS B OYIIBHUIITBI, 30KpeMa JJIsl KapKacHUX OY/IBENb,
MOKpPIBENIb, 30BHINIHIX 1 BHYTPIIIHIX CTIH, MIJOTOBHX HACTWJIB, MEPEKPHUTTIB, a
TAKOX IS CXOJIIB 1 MaliTaHYHUKIB.

[loxxexxna Hebesneka OSB/3  mMT  XapakTepu3yeTbes  MIIBUILEHOIO
TOPIOYICTIO, 110 MOKE MPU3BECTU JO MIBUIKOTO TMOIIMPEHHS BOTHIO Y BUMAAKY
3aropsiHHA. lle moB's3aHo 3 MarepiajoM BHUTOTOBJICHHSA — JIEPEBUHOIO Ta KJICEM, SIKi
BUKOPHUCTOBYIOTHCS 1JIs1 3' € THAHHSI CTPYKOK. Y 3B’SI3KY 3 IIUM JTOCJIPKEHHS BILTUBY
YUHHUKIB MOXeKHOI HeOesmekn OSB/3 mmmT, a came iX TOBIIMHHU, € BaXKJIMBUM
HAYKOBO-TEXHIYHHUM 3aBJIaHHSM.

Memoro poOOTH € TOCTIKEeHHS BILTUBY TOBIMHN OSB/3 mmTy Ha MOKa3HUKH
MOKEKHOT HEOE3TEeKH, 30KpeMa PO3MOBCIOIKEHHS MOJIyM .

OcHogHI pe3yntbmamu 00CNI0HCEeHHS.

PO31m0BCIOKEHHST MOTyM i — PO3IMOBCIOKEHHS MOJIyM SIHOTO TOPIHHSA IO
MOBEPXHI B3IPIsl B pe3ysbTaTi BIUTUBY ONMUCAHOTO B [2]. CyTHICTh METOY TOJISITAE Y
BH3HAYCHHI BEJMYMHU TEIJIOBOTO TIOTOKY, 3a SKOTO PO3IMOYMHAETHCS Ta
MPUNUHAETHCS TOMIMPEHHS TIOJyM’ S TIOBEPXHEIO, Ta TEIUIOTH CTIAKOTO TOPIHHS
B3IpIlS M1 4Yac Jiii Ha HbOTO JKepesa 3amalloBaHHS Ta MPOMEHUCTOTO TEIJIOBOTO
MOTOKY.

O6’ektoM BumpoOyBanb Oymu B3ipui Marepiary OSB/3  mnutn, 110
cknanaroThes Ha 90% 3 NepeBUHHOT CTPYKKHU, CKJICEHOI CUHTETUYHUMU CMOJIaMU 3
JOJJaBAaHHSM IHIIMX XIMIYHUX KOMMOHEHTIB. J[Jig 1MX B3IpIB BU3HAUajlach rpymna
PO3IOBCIOKCHHST MMOJyM’ st o moBepxHi, 3rigao 3 JICTY b B.2.7-70-98 (JICTY
8829:2019). BumnpoOyBanHio miggaBaiuch B3ipii ToBimHOW 10, 12, 15, 18 Ta 22 MM
o 5 B3ipuiB po3mipamu 1100x250 mm 1151 KokHOT ToBIMHU OSB/3 Ty,

B3iperns Matepiany, 3akpimsieHdid Ha a300IEMEHTHIN TUTMTi, BCTAHOBIIOIOTH Y
KaMmepy Ha tuiaThopMi, 3aKpHBAIOTh JBEPIATAa KaMEpH Ta BMHUKAIOTh CEKYHIOMID.
[Ticnist BUTpUMKHM IPOTSIITOM 2 XB IPUBOISTH MOIYM’ 51 MAJIbHUKA Y KOHTAKT 13 B3IpLIEM
y toulll «0» Ha LEHTpaJIbHIA OCi B3ipUd. 3alMIIaloTh (haken MOoayM’s B IbOMY
nojoxxkeHHi npotrarom 10+0,2 xB. Ilicas 3akiHYEHHS LBOTO 4Yacy NaIbHUK
MMOBEPTAIOTh y BUXITHE TOJIOXKEHHS [2, 3].

3a BiICYTHOCTI 3aiiMaHHs B3ipus npotsaroM 10 xB BUNPOOyBaHHS BBaXKalOTh
3aBepIICHUM. Y BWIMAJAKy 3aliMaHHA B3IpId BHNPOOYBaHHS 3aKIHIYIOTh TIPH
MPUIUHEHHI [TOJIyM SHOTO TOPIHHS a0o0 miciis 3akiHueHHA 30 XB Bi IOYATKYy BIUIUBY
Ha B3IpEIlh TA30BOTO MAIBHUKA IIUITXOM CTIOHYKAJILHOTO TaciHHS.

PesynbTat BUnpoOyBaHb HaBeAeHO Ha puc. 1.

3 pucynka 1 1obpe BUaHO, 110 MPpU 30UTbIIIEHHT TOBIIUHU B3PI 3MEHIITYE€ThCS
JOBXKMHA TOMIKO/)KCHHA Ta Yac TMOJyM SHOTO TOPIHHA, a dYac CHajJaXyBaHHS
30uTbITyeThCA. Tak, cepenHs JOBKHUHA MOIIKOKEHHS U B3PI TOBIMHOO 10 MM
CTaHOBUTH 389,6 MM, 1151 TOBIIMHU 15 MM — 367,8 MM, a 11 B3IpIis TOBIIMHOKO 22
MM — 369,6 mm. CepeHiil yac MoJIiyM’ sSIHOTO TOPIHHS AJis B3IpLisl TOBIIMHOKO 10 MM
ctaHoBUTh 98,6 ¢, mmsa 15 mm — 85,4 ¢, a ana B3ipug 22 mm — 85,6 c. Takox
CIIOCTEpIracThCsl HE3HAUHE 30UTBIICHHS CEPEIHBbOTO Yacy CrajaxyBaHHs, Bin 14,4
U1t B3ipig ToBIMHOKO 10 MM g0 15,6 st B3ipmiB ToBmMHOKW 15, 18 Ta 22 MM.

Buxoasuu 3 MX JaHUX, MOKHA 3pOOUTH MPOMBKHUI BUCHOBOK, 1110 TOBIIKMHA B3IPIIs
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BIUIMBAaTUME Ha PE3yJIbTaTH BUIPOOYBaHb 100 BU3HAUYEHHS TPYIU MOLIMPEHHS
MOJIYM 51.

[OBXWHA NOLWKOAKEHHA B3ipUA Hac cnanaxysaHHA B3ipus
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a) 0)
Hac nonym'aHOTo ropiHHA B3ipus

ropisHA
P

B)
Pucynox 1 — 3aiexHICTh JEIKUX MOKA3HUKIB MTOXKEKHOT HEOE3TEKU B TOBIIMHU
B3IpIIIB [TPY BU3HAUYEHHI TPYNH PO3MOBCIOIKEHHS MOJIYyM s

a) TOB)KWHA TIOIIKOKEHHs; 0) yac crajlaXyBaHHS; B) 4acC MOJyM STHOTO TOPIHHS

Bucnosok. EKcnepyMeHTalbHO BCTaHOBJIEHO, W0 ToBimMHA OSB/3 mamtu
BIUIMBAE Ha TMIPOLIEC PO3IMOBCIOJKCHHS TOJyM’s MO TOBEPXHI MaTepiay.
BcTtanoBneHo, mo mipyu 30UTBIIEHHI TOBIIMHU B3IPIA 3MEHIIYETHCS JOBXKHHA
MOMIKO/IPKEHHSI Ta 4Yac MOJyM stHOTO ropiHHA. Yac crnanaxyBaHHsS 30UTbIIYETHCS.
Takum 9YMHUM TOBIIMHA B3PI MOKE BIUIMBATH Ha Pe3yJabTaTH BUIPOOYBAHb 1010
BU3HAYCHHS TPYIU MOIIMPEHHS MOJyM’ s (a caMe Ha JOBXKUHY TOIIKOJKEHHS, Jac
CIajlaxXyBaHHS Ta TPUBATICTh CAMOCTIHHOTO TOPIHHS).
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YJIK 355.424.4

Iaranaxa B.I'., K.B.H., JOIEHT, HaYalbHUK KadeapH 3CHITHUX PAKCTHHX BIACHK
IHCTUTYTYy aBiarii Ta TPOTUIOBITPSHOI 000poHWM HarioHaaTpbHOTO YHIBEPCHTETY
000poHU YKpaiHu, TOJIKOBHUK

AKTYAJIbHI IATAHHA POTHUJI 3ATPO3AM 3 TTIOBITPSI B YMOBAX
pociiicbko-YKPAIHCHKOI BIMHU

Bin mnouarky pociichKO-YKpaiHChKOi BIMHM 1 JO CHOTOJHIIIHBOIO JHS,
NPOTHUBHUK HE MPUIUHSIE 3YCUIIb 11010 HAHECEHHS JPOHOBHX Ta PAKETHO -aBIALIIHUX
yIapiB Ha BCIO IIMOMHY Hamoi aep>kaBu. [Ipu 1iboMy BUKOPUCTOBYE HAIIUPOKHIA
criekTp 3aco0iB moBitpsiHoro Hamaay (31IH) Bim mutoToBaHoi aBiauii, sika TyKe
aKTUBHO 3aCTOCOBYBAJAaCh HA MOYATKOBOMY €Talll BIHH, 10 O€3MUIOTHUX JITAIbHUX
amapartiB (briJIA) pBHUX MoaudiKallii, Kl BAKOHYIOTh HIMPOKE KOJIO 3aBIaHb.

[IpoTsiroM BiifHM MPOTHUBHUK MOCTIMHO HAMAra€ThCs MABUINIUTH €()EeKTUBHICTH
CBOiX JPOHOBHUX Ta pPaKETHO-aBIAIlIHHUX yJIapiB 3a PaxyHOK TEXHIYHOTO
ynockoHasieHHs1 31TH Ta 3MIHM TaKTHKHU iX HAaHECEHHS.

Cepen ocoOiMBOCTENM TEXHIYHOTO YyAOCKOHaleHHs kpwiatux paker (KP)
NPOTUBHUKA, CJiA BinMiTuTH HactynHe. Kpumari paketn tumy X-101 mooOnamnano
ctaniielo noctaHoBku mnepemkoy CII-504 ans BigcTpuly TEIOBHX IMAacTOK Ta
yIIOCKOHAJIEHOI0 CHCTEMOIO HaBelEHHS. TUM caMMM NPOTUBHUK HAMAaraeThCs
3MEHIIATH €(PEKTUBHICTh CTPUTLOM JAESIKUX THIIIB 3€HITHUX PAKETHUX KOMILICKCIB Ta
MIIBUILMTH TOYHICTh Biy4aHHs. [lepiie 3acTtocyBanHs Oyno 3adikcoBaHEe B KiHIII
2023 poky. B cepeauni 2024 poky Bopor Bhepiue 3actocyBaB KP tumy X-101 3
KaceTHO0 O0MOBOIO YaCTUHOIO, IEpEyCiM AJIs yIapiB MO aepoipoMax, o0 T0CATTH
MaKCUMaJIbHOTO €(EeKTY.

Oco6mBO1 yBaru 3aciiyrOBy€ aHaI3 PO3BUTKY TEXHIYHUX MOYKJIMBOCTEH Ta
TakTukd 3actocyBaHHs brnJIA Tuny “Illaxen/I'epans”. Pe3synbTatu aHanizy
3acTtocyBaHHa JaHoro tumy BIUIA mnpordarom BiiHM cBiIYarte PO JAUHAMIKY
3pOCTaHHS KUILKOCTI iX 3acTtocyBaHHS. Y BepecHi 2024 poky Oyino 3adikcoBaHe
nepine 3actocyBanHs npoTuBHUKOM brJIA tumy “Illaxen” Ha Tepuropii Ykpainu 3
BUKOPHUCTaHHS CymyTHUKOBoro TepmiHamy “Starlink”. Jlanwii dakt cBimuuTh 1po
HaMaraHHs [POTHUBHUKA 3AIMCHIOBATH  pO3BIAKY I1IOAO0 TMO3MIINA  3aco0iB
npoTtumoBitpsiHoi 06oponu (IT10).

Britky 2024 poky Bopor Bhepile 3AIMCHUB aTaky Mo TEpUTOpi YKpaiHu 3
BUKOpHCTaHHAM HOBOTO Ty briJIA “I'epOepa”, sikuii 3aCTOCOBYETHCSI OJJTHOYACHO 3
brJIA tuny “Ilaxen”. Januit Tun briJIA 3naTHuil BukonyBatu QyHKIT, SIK BEICHHS
PaTIOENICKTPOHHOT PO3BIIKH, TaK 1 XHOHOT IT1T1, a TAKOXK 1 YAapHOTO APOHY.

Takum 9yuHOM, IPOTUBHUK MPOAOBXKYE 3acTocoByBaT 3ITH pi3HUX THUTIB 115
HAHECEHHs ynapiB 1o Teputopii Ykpainu. IIpu npoMy Hamaraerbcsi 311HMCHIOBATU
TexHiyHe ynockoHaieHHs 3IIH 1 3MiHIOBaTHM TakTHKy iX 3acTOCyBaHHS. 3 METOIO
e(eKTUBHOT MPOTHIIi 3arP03aMm 3 MOBITPSI, MOMKITMBO BU3HAYUTH HAMPSIMKH PO3BUTKY
[TIO VYkpainu. [lo-mepiie — HapoIllyBaHHS Ta peaji3allisi BJIACHOTO MOTEHINANTY,

HacamIepesl 30UIbIIEHHSI KUIbKOCTI MOOUIbHMX BOTHEBHMX TPYIL, 1X €LIETIOHYBAHHS
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HABKOJIO OO0 €KTIB, SIKI MPUKPHUBAIOTHCS Ta PO3TOPTAaHHS Ha HaWOUIbII IMOBIPHUX
(mporHo3oBanux) wmapupyrax noiaboTy 3IIH nporuBauka. Ilo-npyre — 1e
MOYJIMBOCTI KpaiH-mapTHepiB. 30imbinenHss 3aco6iB IO B pamkax BiiiCbKOBO1
JOTIOMOTH Ta MoJaiblie e(peKTUBHE iX 3aCTOCYBaHHS 3 YpaxyBaHHSIM TEXHIYHOTO
YIOCKOHAJIIEHHS 13MIHM TakTUKH 3acTocyBaHHs 3I1H nportuBHuKa.

YJIK 621.396.12

Inommk A.C. Buxianad kadenpu 38’ 13Ky Ta iHbopMaliiHIX cucTeM HarioHanpHOT
akagemii JlepxaBHOT TpUKOpJIOHHOI ciy:kOu Ykpainu, Pasiawok B.B. Buxmamau
kadenpu 3B’s3Ky Ta iHbopmauiinux cucteM HamionanpHoi akagemii [lep:kaBHOT
MPUKOPIAOHHOT CITYy)KOM YKpaiHH, MANOJIKOBHUK

OCOBJIMBOCTI 3ACTOCYBAHHA CEPEJOBHUIIA MOJAEJTFOBAHHSI
HFSS JIS1 ONTUMIBALII HIUPOKOCMYTI'OBUXAHTEH B CUCTEMAX
PEDB

Axmyanvuicmo. B yMOoBax ChOTOJEHHS TMPAKTUYHO BC1 3HaWOMI 3
BUHMIIyBauaMu, OOMOBMMH TaHKaMH, BIMCHKOBUMH KOPAOJISIMHU 1 MiABOJHUMHU
JOoBHAMH. BUIBIICTE rOAEH HaBiTh Oaunm iX y aii abo Ge3mocepeaHbo, abo depe3
tenedauenHs. [Iporte icHye HIMIA BU HEBUIUMOT O0POTHOU 3 BUKOPUCTAHHSAM PAJIIo
Ta pagioJOKallifHUX BUIIPOMIHIOBaHb, sika Oe3mepepBHO B Aii. [0 Tuxy OuTBY
IpOMEHIB BIINOBITHO 10 TepMiHoJori CIIIA, Ha3uBarOTh €IEKTPOHHOKO BITHOIO, MU
x 1i 3Haemo sk PEB. Ilome 6010 pamioenekTpoHHOI BIMHH € TJIO0AIhHUAM, 1 HOTO
IHTEHCHUBHICTh 3MIHIOETHCS 3JISKHO BII Bapiallii ysBJIEHb MPO MOTEHIIIIHI 3aTPO3H.

HacnpaBal pazgioenekTpoHHa BiifHA € Karalai3aropoM MIATPUMKHU OallaHcCy,
KU HallUIeHUH Ha 3ano0iraHHs cranaxy KOH)IIKTY.

Ii anTeHm eQeKTUBHI B Cy4aCHMX CHCTEMax 3B’SA3KYy, PaalOCIIeKTPOHHOI
o6opotebu (PEB) 1 pamionokamii JlaHuii T aHTEH XapaKTEPU3YIOTHCS 3JIaTHICTIO
MpaioBaTd B IMIMPOKOMY Jliana3oHl 4YacToT, M0 3a0e3mledye THYYKICTh ¥
BUKOPHUCTAHHI Ta aJJallITUBHICTb /10 3MIH Y CIIEKTPL

Takmii TUD aHTEH Ma€ 3MaTHICTh JO0 OJHOYACHOiI pPOOOTH 3 KUIbKOMA
JOKEpeNlaMyd Ta 3/1aTHI OJTHOYACHO TPUKWMATH Ta TepelaBaTH CHTHAIM Ha KUTbKOX
4acTOTax, IO POOWTH X iACaTbHUMHU I 3aCTOCYBaHHS B yMOBaxX IHTCHCHBHOT
pPaAloeneKTpoOHHOT 00pOoThOM abd0 NPU MOHITOPUHTY CKIIAJHHMX €JIEKTPOMArHITHUX
CepEIOBHIIL

Mema. BapTto 3a3HauuTH, 10 MpolleCH OOpPOOKM Ta mepeaadi CUTHAIB Yy
BUCOKOYACTOTHUX CHUCTEMAax € JOCHUTh CKJIQJHUMH, IO YCKJIAQJAHIOE 3aBJIaHHS
MOBHOTO YCYHEHHS BTpAT CUTHAITY, sIKl BUHUKAIOTh BHACIIOK BIIOUTTS 1 IUCTIEPCHi.
Hagith 3a yMOBH i€aIbHOTO MPOEKTYBAHHS Ta 3/IIMCHEHHS HAJAINTYBAHHS aHTCHHUX
CHCTEM JIOCSATHYTH HYJHOBHX BTpaT € TEXHIYHO HEMOJKJIMBHUM 4Yepe3 OOMEKEHHS,
noB'si3aHl 3 (IBUYHUMHU BJIACTHUBOCTSAMM MarepilaiiB 1 KOHCTpYKHid. OJHak
BukopucTanHs ANSYS HFSS no3Bossie mpoBoauT TOUHMI aHAJI3 XapaKTEPUCTUK
aaTeH. lle mgacTe MOJXIMBICTH OINIHWTH, SKHM PIBEHb BITOWTOTO CUTHATY
BBOXATUMETbCS TPUUHATHUM [JI1 3IIMCHEHHS CTaOUIbHOI 1 SAKICHOI mepenadl
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iHpopMarllii Ha MeBHIM yacToTl. B pe3ynbrari, 11€ J03BOJIUTh ONTUMIBYBAaTH aHTEHU
JUTs1 crienuPIIHUX YMOB €KCIUTyaTaIlii.

Takum uymbom, BukopuctanHs HFSS (High-Frequency Structure Simulator)
pyd  PO3paxyHKy TMapaMeTpiB aHTeH, TaKhxX SK S-TapamMeTpu Ta Jiarpama
CIPSIMOBAHOCTI, JUIsI CHUCTEM PaAIOCIEKTPOHHOT OOpOTHOM € BaXIMBUM
IHCTPYMEHTOM JJis1 3a0e3medeHHs] €PEeKTUBHOCTI Ta HAAIMHOCTI CydaCHUX aHTECHHUX
CUCTEM.

Posrmsaemo moxxmuBocti HFSS momo anamizy S-mapamerpis (anri. Scattering
- poscitoBanns). HFSS no3Bosisie TouHO po3paxyBaté S-mapamerpu, sKi €
KIIFOUOBUMU JIJ1s1 OLIHKKA poOoTH anTeH. Y cuctemax PEb BaxiMBO mMaTtu aHTEHY, 1110
MIHIMI3y€ BTpaTH CUTHATY Ta €()EKTHBHO TEpeaae eHEpTio B MOTPIOHMI YaCTOTHUN
mlarna3oH.

S-napameTrpu, ab0 mapaMeTpu po3ciroBaHHS (Bl aHri. Scattering Parameters),
€ (yHIAMEHTAJIbHOIO KOHIEMLIEID B 00JacTi paaioyacTOTHOI IHXKEHepl Ta
BUKOPHUCTOBYIOTHCSI 1151 XapaKTEPUCTUKH JIHIMHUX €JICKTPUYHUX MEPEX, 0COOIIMBO B
KOHTEKCTI aHTEH Ta CHUCTEM BHCOKHUX 4acTOT. BOHHM OMUCYIOTh, SIK paaloyacTOTHI
CUTHAJIM 3/IIMCHIOIOTH BIIOUTTSA Ta Mepeavyy yepe3 CUCTEMY.

@BUYHNN CEHC S-TIapaMeTpiB BU3HAYAETHCS HACTYITHUM YUHOM:

S11 - me BXigHUN KOCOIMIEHT BITOUTTS 3 BHXOJOM MEPEXKI, 0 3aKIHIYETHCS
y3T'OJIPKEHUM HaBaHTAKCHHSM;

S21 — ne npsima niepeaaya;

S12 — 3BopoTHa nepenaya;

S22 — BuxigHui KOe)IiEHT BiTOUTTS.

[Hummu cnoBamu, po3paxyHok S11 (koediieHT BITOUTTS) A03BOJISIE OLIHUTH
BUIMIOBIIHICTh AHTEHHOTO MPUCTPOIO 10 33/IaHOTO Jiana3oHy 4acToT, 0 0COOJIUBO
BOXIIMBO I TMPUIIIYIICHHS a00 MPUAYIICHHS CUTHAJIIB NPOTUBHUKA Y CHUCTEMax
PEB.

Ha npuknangi wacto BHKOPUCTOBYBAHOI JiOromepiogndHol aHTeHu (puc. 1)
PO3TIITHEMO XapakTepUCTukU, Taki sk S11 - koedimieHnt BimOurts (puc. 1) Ta

miarpamy crpsiMOBaHOCTI(pHC. 2).

Fd
]

0 10 20 (cm)
Pucynok1 — Konctpykuist LPDA-anTenu 13 yactoTHuM AlanazonoMm 1.2-6 I'T
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Pucynok 2 — YacToTHa 3aexHICTh Koe]iieHTy BinouBaHHs LPDA-anTenu
(koedimienTy Marpuili po3citoBanns S11)

Pezynemamu. Buxoasuu 3 aHanizy S-mapaMeTpiB MOXHA BU3HAYUTH PIBEHb
BIIOUTTS 1 BTpAT €HEPTIi 3a1€XKHO Bl PI3BHUX YACTOT, 110, B CBOIO UEPry, JOMOMarae
MIHIMBByBaTH HeOakaHi e(eKTH, Takl SK MIIBHUILICHHS PIBHA IIyMIiB Ta 3HIKECHHS
AKOCTI curHaiy. lle 1ae MOXIHMBICT TOKpAlIUTH 3arajbHy MPOJTYKTUBHICTD
0e31pOTOBUX CHCTEM 3B'SI3KY B YMOBAX CKJIQJHHUX €JIEKTPOMArHITHUX CEPEIOBHIIL.

V 3B'3Ky 3 TUM, 110 Cy4acCHI 3arp0o31 MOKYTb IIBUJKO 3MIHIOBATH 4acTOTY a00
BHKOPHCTOBYBATH PI3HI CUTHAIBHI CUCTEMH, IMPOKOCMYTOBI aHTEHH JTO3BOJISIIOTH
cuctemam 3B's3Ky Ta PED 3amumiatucs edexkTuBHUMU Ta 3a0e3mneuyBaTi MOCTIAHUN
KOHTPOJIb HAJl CIIEKTPOM.

HFSS no3Bossie MonenoBatu aiarpamy CpsiMOBaHOCTI aHTEH, sSIKa BU3HAUAE,
K EHeprisi BUIPOMIHIOEThCA abo mpuiiMaeTbcss B mpocTtopl. Y cuctemax PEDB
BOXJIMBO MaTH aHTEHH 3 BY3bKOK a00 IMHMPOKOK JiarpaMoOr0 CIPSIMOBAHOCTI B
3QJIOKHOCTI Bl 3a3Jadl — YW L€ MPUIIIYIIEHHS BOPOXHUX CHUTHANIB, YU TOYHE
BUSIBIICHHS JKEpesa paioBUMPOMIHIOBAHHS.

MopemoBaHHs JlarpaM CIPSMOBAHOCTI JOoTIOMarae ONTHMI3yBaTH aHTCHU JIJIS
JOCATHEHHS! MaKCUMAJIbHOI €(PEKTUBHOCTI B yMOBaX CKJIAIHOI €JEKTPOMAarHITHO1
00CTaHOBKH.

3a npomomorow HFSS posrasHemo pmiarpamy copsiIMOBaHOCTI  JaHOI
HIMPOKOCMYTOBOI AHTEHU HA PUCYHKY 3.

dB(GainTotal)

4. 8778e+000
. 3. 7863e+060
2.5347e+000

1.3632e+000

1.9159e-061
-9, 7997e-001
-2,1515e+0004
-3.3231e+000
-4, 4946e+0@8
- -5, 6662e+080
-6.8378e+000
-8,8893e+000

Pucynok 3 — OG’emHa niarpama HarpasieHocTi LPDA-antenu

3 a”an3y giarpamu HampasjeHoCcTI LPDA-anTeHn MokHa 3p0OUTH BUCHOBOK,
0 JaHUW TUI aHTEH 3JaTHUM 3a0e3ledyBaTH CTAOUIbHE Ta IMUPOKE MOKPUTTS B
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PI3BHUX HaNpsMKax 3aBJSIKU CBOIH KOHCTPYKILii, IO TO3BOJISIE TPAIIOBATH HA KUTHBKOX
4acTOTAaX.

Bucnosxku. Ompunm 3 BaxkiauBux MoskimBocted HFSS € Te, mo MoxxHa
3AIACHIOBAaTH OITHMI3AIliI0 aHTEHHUX IapameTpiB (BHCOTH CyOCTpaTy, reoMeTpii
€JIEMEHTIB) JJIs MBUILEHHS €(DEKTUBHOCTI B YMOBAX aKTUBHOTO Pa/1i0€IEKTPOHHOTO
npoTUCTOSIHHA. OnTUMIZalllsl aHTEH JJI1 MEBHUX 4YacTOT a0o0 Alana3oHIB J103BOJISIE
nigBUIMTH epeKTUBHICTH pobotu cucteM PEDB y koHkperHux cepenosuiax ado
NPULLUILHO NPALIOBATH 3 IEBHUMU TUIIAMH 3arpo3.

Bukopuctannss HFSS npu pospaxynky nmapamerpiB anteH y cuctemax PEDB
3a0e3nedye TOYHICTh, ONTHUMBBAILI0 Ta aJanTalll0 aHTEeH A0 YMOB Cy4acHOl
pamioeNneKTpoOHHOT 00POTHOU.

UDC 355.4

Poberezhnyi A.A., researcher of the Scientific Research Laboratory of Service and
Combat Application of the National Guard of Ukraine, Scientific Research Center of
Service and Combat Activity of the National Guard of Ukraine, National Academy of
the National Guard of Ukraine,

METHODS OF WORK OF THE COMMANDER AND HEADQUARTERS OF
THE MILITARY UNIT OF THE NATIONAL GUARD OF UKRAINE

The guiding documents define the methods of work of the commander and
headquarters of the military unit of the National Guard of Ukraine and the procedure
for determining the plan of service and combat actions or making a decision to fulfill
the assigned task, namely: to understand the service and combat task, assess the
situation, conduct reconnaissance of the area, formalize your decision, organize
interaction and communication. The approaches given in the guiding documents
determine only the procedure for making decisions, and the issues of the methods of
work of the commander and headquarters of the military unit are considered at the
level of practice.

The National Guard of Ukraine is the main component of the security and
defense sector of the state, which has well-known tasks and functions established by
laws and guiding documents, which are performed in a planned manner, in the event
of emergency situations on the territory of the country, as well as in the conditions of
the introduction of the legal regime of martial law.

Based on the experience gained by the National Guard in recent years during
the anti-terrorist operation, the operation of the joint forces and during the repulsion
of the armed aggression of the Russian Federation, when performing combat
missions, the types, forms of combat actions and methods of performing assigned
tasks need to be clarified.

The method of work of the commander and staff of the military unit of the
National Guard of Ukraine is determined by the content of their service and combat
activities and actions, the scope of tasks and functions performed, the object of
research and is deeply connected with the theory that reflects this object, it is formed

by the subject and bears the seal of his needs, interests,
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During the preparation and during the performance of service and combat
missions, work methods based on the methods of sequential and parallel work are
often used.

The organization, content, sequence and methods of work of the commander
and headquarters of the military unit during the service and combat operations of the
Guard are determined by the situation, the nature of the assigned service and combat
task, the established terms of readiness for its execution and must ensure high quality
of management, its firmness and continuity, full implementation of measures for the
preparation and conduct of the Guard's combat operations, providing units with more
time to prepare for the execution of combat missions, and timely response to
changing circumstances.

The use of a system of basic methods of military-scientific knowledge allows
directing the knowledge and activities of the management bodies of the military unit
to the awareness of the essence and content of service and combat operations, ensures
the orderly and effective receipt, transformation and implementation of knowledge
about the preparation and execution of combat missions.

The commander can make decisions on service and combat operations in any
conditions of the situation, including crisis situations and extremely limited time.
However, it must be adopted in a timely manner, comprehensively substantiated and
ensure the rational implementation of the capabilities of subordinate units of the
NGU and the fulfillment of tasks within the established time frame and with the
lowest costs.

This requires: a clear understanding of the commander of the goal and task; a
comprehensive and objective assessment of the situation; a creative approach by the
commander to formulating a decision on combat operations, defining tasks for units,
the basis for their interaction, support and management based on experience.

The procedure for the management bodies to develop a plan for service and
combat operations begins from the moment of receiving the task or the established
signal and is carried out in the following sequence: awareness of the task, calculation
of time and choice of work methods, orientation of units to future actions; bringing
the task to the deputies and issuing instructions on the preparation of data for: issuing
preliminary orders, assessing the situation, modeling options for service and combat
actions, forecasting by options for action, planning, studying service and combat
actions, briefing, determining the plan (option) for service and combat actions;
defining tasks and bringing them to subordinate units; determining the main issues of
interaction and ensuring actions; determining the basics of unit management; drafting
and announcing the decision, submitting it for approval to the senior commander.

Each of the stages has its own content, purposefulness, logic and can be carried
out by one method or another depending on the specific conditions of the situation
and other factors and, first of all, on the availability of time.

If time is extremely limited, and the situation does not change significantly, the
commander can develop a plan for service and combat actions by listening to short
reports from deputies and heads of services. In this case, after assessing the situation
and determining the plan, preliminary orders are issued to subordinate units.

If there is enough time, the commander studies all the materials previously
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prepared by the headquarters on possible options for action regarding the received
task. To develop a rational option for action, an analysis of the options for possible
actions of the units is carried out using mathematical modeling methods.

A rational variant of service and combat actions should be considered the one
in which the task is completed within a given time with the least losses of personnel,
weapons, combat and special equipment. In accordance with the chosen variant of
actions, tasks are determined for subordinate units, the order of their interaction,
support and management.

The plan of service and combat actions is considered accepted when the
commander, having made the final choice and determined the variant of actions,
generally approved the plan of service and combat actions from the superior
commander, announced it to the management and other management bodies in the
part that concerns them.

Thus, the management bodies of the military units of the National Guard of
Ukraine objectively or subjectively take into account the system of basic methods of
military-scientific knowledge when performing service and combat tasks during
everyday service, emergency and martial law.

New methods of work of service and combat actions of the Guard (primarily,
the operational level) in operations of the forces of the security and defense sector of
the state can be introduced into practice after their scientific and theoretical
justification. Such justification is currently the subject of separate scientific and
research work. In the future, these methods can form the basis of the system of basic
methods of work of the commander and headquarters of the military unit during the
preparation and conduct of service and combat actions of the National Guard of
Ukraine.

VK 623.746-519:623.8/.9

Io3ausikoBa O.M., KT.H., JOKTOPaHT HAYKOBO-OPTaHBAIMHOTO BIAALTY
LleHTpanbHOr0 HAYKOBO-IOCJITHOTO IHCTUTYTY 030pO€HHS Ta BIiChbKOBOT TEXHIKU 3C
VYkpainu, kamira-neiiteHanT, laiimamanuyk P.C., HaykoBuWil CHIBpOOITHUK
HAayKOBO-AOCHIIHOTO Bimaury ILIeHTpambHOTO HAyKOBO-AOCIITHOTO IHCTHTYTY
030poeHHs Ta BiiicbkoBO1 TexHIkM 3C YkpaiHu, kamitan

BIL/IUB ITIPOI'PAMHY PO3BUTKY NIJIBOJHUX BE3MIJIOTHUKIB JUISI
I''INBOKOBOTHOI'O CIIOCTEPEXEHHSA Y ®PAHIIII HA PO3BUTOK
3ACOBIB BUSIBJIEHHS NIIBOJTHUX MOPCHKUX HIJIEH BMC
YKPAIHA

BiiicbkoBo-MopchKi crm @pantiii 3amoBmiIM y KoMmmanii Exail, sika € mmepom
y Tally31 BUCOKHMX TEXHOJIOTIA, 110 CHEUIA3yeThCS HA MEpenoBid poOOTOTEXHIL],
MOPCHKHUX, HaBIMAUIMHHUX, Aa€POKOCMIYHUX 1 (DOTOHHUX TEXHOJOTIIX. aBTOHOMHHUU
MIBOJHUNA amapar, SKuid OyJe CIocTepiraTh 3a KPUTHYHOKO IH(PPACTPYKTYpOI0 Ha
rimouHl 70 6000 MeTpiB.

KoncTpykiiist HOBOTO 1poHa 6a3yBaTUMETHCS HA TIIMOOKOBOIHUX IpoHax A6K -

M ¢ipmu Exail, TpancioptHOMy 3aco01, po3pobiieHoMy cruibHO 3 DpaHily3bKuM
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HAYKOBO-JIOCJITHUM THCTUTYTOM ekciutyaTaui mops (Institut Frangais de Recherche
pour I'Exploitation de la Mer, IFREMER) B m. Bpect (Brest, France), HaitioHabHUM
IHCTUTYTOM OKeaHIYHOI Hayku Ta TexHoJorii. I[lmarpopma B oOCHOBHOMY
BUKOPHCTOBYBATUMETHCSI JJISI POBEICHHS PO3BINYBaIbHUX OTIEpalliii HAa MOPCHKOMY
JHI, OXOIUTIOIOYU YYTIUBY 1H(PaACTPYKTypy, 30Kpema, MiIBOJHI Kabem, Oarato 3
AKUX NpoAraoTh Ha riabuni 6000 MeTpis.

3a0e3nedeHHs 3aXUCTy IUX 00’ €KTIB KPUTUYHOI HPPACTPYKTYpU BUSBUIOCS
Jefa CKIaIHIIMM HaBITh JUIA TaKUX MOTYKHUX OpraHi3aIlii sik BiichbKOBO -MOPCHKI
cumm CIIA. Ilpencrauukn HATO mnonepegwnu, mo pocisi MOXE TMOILIKOIUTH
MIBOHI Kabeni, mo0 3aBaxkatu NistbHOCTI 3axony. Huska kpaiH yBaXHO CTEXaThb
3a PO3BUTKOM IIIBOJHOTO (HJIOTYy MOCKBHM, OCKUIBKHM KpaiHa-arpecop BOJIOIIE
3ATHICTIO pi3aTH Kabe Ha JIHI OKeaHy.

Ilin wac BBury 3MI go ¢perata FREMM Normandie BMC ®paniii,
OpraHi30BaHOr0 HamepeaoaHi Toprooi BucTaBku Euronaval y Ilapwxi, odiuepu
MIKPECIIOBAIN, IO CIOCTEPIraloTh MABUINECHY aKTUBHICTh, SKa CIIOCTEpirauacs
OCTaHHIMH POKaMH Yy BOJaX HaBKOJO bpecTchkoi BIMICHKOBO-MOpPCHKOi 0a3zu, OUIs
Mmicta bpect (Bresta) na 3axoai @panttii, cynpedekrypa nenapramenty dinictepa, e
Oynu po3MilieHl kopadmi. 3a gaHumu ¢paniy3bkux 3MI, y rpyaHi MUHYJIOTO pPOKY
nBa (paniry3pki pperaru, Normandie 1 Auvergne, YBaXXHO CTSKWIH 33 POCIACHKAM
MIBOJHAM YOBHOM, KWW WITOB O y30epesxoks micTa bperans.

@panilisi BH3HAUYMIA 3aXUCT CBOTO CYBEPEHITETy HaJ MOPCHKHUM JIHOM SIK
KJIFOUOBHM MpiopuTeT y (ppaniy3pbkomy iHBecTHLiHOMY miadi g0 2030 poky. VY
paMKax TpOoIeCy HapOIyBaHHS MOTEHIIIATY, BUKIIAQJACHOTO B MIHICTEPCHKIN cTparerii
o0 O0oMOBUX [iii HA MOpChbKOMY nHI, yxBajeHii y 2022 poui, BMC ®panmii
3aKyIUIITh aBTOHOMHI Ta IMCTAHINIAHO KEPOBaHI1 MiJBO/IHI anapary.

JIiist ocTaHHBOT KaTeropii YHHOBHUKU BUOpaiiu (ppaHIly3bKOT0 TOCTaYalIbHUKA
Travocean 3 ioro TpancnoptauM 3acobom DeepSea.

HoBwuii minBogHuii ApOH BKIIOYATUME KUIbKa BHUTOTOBJCHHX y Dpanitii
KOMIIOHEHTIB, pO3po0sieHux KoMraHiero Exail, Bktouaoun akyCTHUYHI JATYUKU Ta
IHepIalbHy HaBIraniiny cuctemy Phins.

3 moyatkoM BiiHM pd mnporm VYKpaiHM IHTEpEC 10 OCOOIMBOCTEH
(GYHKIIIOHYBaHHA 1 BIJIACTUBOCTEH EJIEKTPOAKyCTUYHUX PYHNOPHUX aHTEH, Kl
3HAMIIUIM MIMPOKE 3aCTOCYBAHHS B TEXHIYHIN €IEKTPOAKyCTHIIl, 3HAYHO 30UIbIIMBCS
3aBASKH LIMPOKOMY 3aCTOCYBAHHIO HAa MOP1 O€3€KINaXKHHUX araparis.

Jlns Ykpainu BHUBUYEHHSI JOCBITYy PO3BHUTKY OE3MUIOTHUX MOPCHKHX 3acCO0IB
pPO3BUHEHUX KpaiH cBity s 30poitHux Cun YKpaiHu € CYTTEBO BaKJIMBUM Ha T
MPUTOJIOMIUIMBUX PE3YyJIbTATIB, SIKI BXKE M0OAUMB CBIT MiA 4ac BiAcHi 30poiHOT
arpecii pocii, ocobimBo a1 3a0€3MEUCHHS KOHTPOJIO 3a OE3MEeKOI0 aKBaTOpid
MOPTIB.

JloTmoBIal0ThCS PE3yNIbTaTH HAYKOBUX JOCIHIIKEHb CTOCOBHO YJIOCKOHAJICHHS
KOHCTPYKUI  TIIPOAaKyCTUYHMX  aHTEH 3  MOKPAlICHUMH  TEXHIYHUMHU
XapaKTepUCTUKAMH 3 METOIO MOKPAIIECHHs BUSBJICHHS MIIBOJHUX MOPCHKHX IIUICH.
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YK 358.111.1

IoJ103 O.A., noktop ¢utocodii B ramy3i 030pO€HHs 1 BIICBKOBOT TEXHIKH, IpOdecop
kapenpm HazemHoi apTwirepii HamionameHoi akamemii CB, mMiANOJIKOBHUK,
Micin A.€., moument kxadbenpu HazemHoi aptuiepii HamionamsHOi akamemii CB,
mianoskoBHuK, Pynenko O.B., Bukimagau kadeapu HazeMHOi apTwiepii
Hamonamsnoi akagemii CB, miinmoakoBHHK

AHAJII3 TIOPSIIKY MIZITOTOBKHU TA TEPEXO/Y 1O CTPLIBBHU HA
YPAKEHHS ITIPU CTPLIBBI IO KOJIOHAX IIJIPO3/ILIIB
IMPOTHUBHUKA 3A JOCBIJIOM NIOBHOMACIITABHOI BIVHH p¢
IMPOTU YKPATHA

[lin yac 3n1CHEHHS 3arajlbHOr0 BOTHEBOTO ypaxeHHs npoTuBHUKa (BVYII)
caM€ YpaxeHHS KOJIOH J[a€ MOMJIMBICTh 3HUIIMTU BEIUKY KUIbKICTh TEXHIKH,
ocoboBoro ckmamy, 6oenpumacis Ta [IMM siki MOXyTh TIEpEBO3UTUCH Y CKIIAIl
KOJIOHH. 7l ypakeHHs Takoi IUTl 3allydaeTbCsi apTuiepis kamiopom Outbie 120
mutiMeTpiB. lle BoOrHeBe 3aBIaHHSA 3aleXHO Bl TUIY Ta JAOBXKUHM KOJOHH
BUKOHYIOTh OaTapeero, TUBI310HOM ab0 J1eKUIbKOMa AUBI3IOHAMH.

[lin yac amanizy BVYII Oyno BusIBIEHO, IO BOTHEBE YpaKEHHS KOJOH
NPOTUBHUKA B MOPIBHSHHI 3 TEPIIMM MepiooM BiiHU pd mpotu Ykpainu (2014-
2022p.) mnoyanM BUKOHYBaTM B 3arajioM e(eKTUBHINIE HDK B Mepioj]
mmpokomaciurabHoro BropraeHss (2022- no T.4.). Lle Oyno noB’si3aHO 3 MacoBUM
BIIPOBA/I’KEHHSIM IporpamHoro 3ade3nedeHHs «Kponusa». [lpote yac Bumaras mie
OUIbIIOTO TMIABUILEHHS €(QEKTUBHOCTI 3 METOI0 MaTh BOTHEBY MepeBary Iepen
HECKIHUEHHUMHU pecypcamu po.

AnHanizs mokazaB MoTpedy y 3MiHI TakTHKH BeleHHS OoMoBUX i
apTHIIepIichKUMU Tmiapo3auiamu mig yac BYII 3 BummBarouynMu 3 BiACH HIIMMH
3MIHaMH, II0 TOBUHHO JaTH MOXJIMBICTh €(PEKTHBHIIIEC 3HHUIIYBATH PyXOMI IUTI
NPOTHUBHUKA 3 MIHIMAILHUMU BTpaTaMH Ta 3aTy4€HHSM BOTHEBHX 3aCO0IB.

TomMy Oys0 po3poOJsieHO peKOMEHJallli 3 METOK MOJAIBIIOTO iX BUBYEHHS,
HAayKOBOT'O OOTPYHTYBaHHS Ta BIPOBA/KEHHS B KEPIBHI HACTAHOBH ap THIICPIMCHKUX
TP O3ILTIB:

1)  BukopucToBYBaTH apTHICPIMCHKI MIPO3AUM i Yac ypaKeHHs KOJIOH
npotuBHUKa B ckiani PBK, sk cmocid sxuii 3abe3meuye >KMBYYiCTH 0COOOBOTO
CKJIaAy Ta TEXHIKH;

2)  BrIOYUTH TEXHIYHY MATOTOBKY B 3aX0JM HEOOXIMHI /I BUKOHAHHS
YMOB MOBHOI MIATOTOBKH, 1110 JAaCTh 3MOTY MIIBUILUTH TOYHICTh CTPUIHOU;

3) IIpoecTr OOTpYHTOBaHI HOPMH BHTpaT CHapsIIB Ha pyXoMmi IiTi,
BPaXOBYIOUH Cy4YacHi peaii qediuTy 00€enpuIacis;

4)  Tlpu dopmysanni PBK npuaiisiti oco0mBy yBary siKOCTi 030pO€HHS,
PO3BIIKH Ta 3B’ SI3KY;

5) lloegnanns FPV(nponn-kamikanze) 3 poOoToro apTuiepii. A came mpu pyci
KOJIOHM HEMOJATIK HaIMX BIMCHK HAa OUIBII BAAJOMY JUIA HAc BIAPIBKY JOPOTH
HaNpUKIaa 1aMOu, Pi3Ki TOBOPOTH, JICOCMYTH, BY3bKi IOPOTH 3aBJaBaTy yaapy 1o
rojioBi kojoHu 3a pomnomororo FPV. Tum camMuMm MU 3ynUHSEMO KOJIOHY Ta
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3MYLIYEMO 0CO00BUM CKIIaj (€Kinaxk) NOKMHYTH TpaHcnopt. [licyis yoro nounHaeMo
3MIMCHIOBATH BOTHEBE YypaxeHHs apTwiepieo . HailOuibln BpamuMm mOpu  Takii
cuTyarlii Oyne BUKOPUCTAHHS OCKOJKOBO-()yraCHUX CHapSIB 3 TMIAPUBHUKOM
BCTAaHOBJICHNM Ha (pyracHy JIif0 I ypaKeHHsI TEXHIKU B IO€IHAHHI 3 CIIEIIaTbHIMH
CHaps/aMH a caM€ 3 TOTOBUMH ypakatounuMmu eneMmentamu (Hanpukian 3111(2)) s
ypaXkeHHsI 0CO0OBOrO CKJany sk nepeOyBae Ha OpoHI (UM SKUH TOKUHYB
TpaHCTIOPTHUH 3aci0).

Kpim mporo Take moegHaHHS AE30pIEHTYE MPOTHBHUKA Ta 3/IIMCHIOE HA HHOTO
MCUXOJIOTTYHUN THUCK. TakoX 1€ MO€NHAHHA 30UIbIIYye BIICOTOK YCHIINIHOCTI
BUKOHAHHS 3aBJIaHHS Ta TOYHICTh CTPUILOU, 7K€ HEPYXOMY LIUTb JIETIIE YPA3ZUTH.

Takox 1€ MeToJ MOXHAa BHUKOPUCTOBYBAaTHM Ha OUIbII JUCTaHI 3a
noroMoror notyxHimmx briJIA tunmy Heavy Shot Ta perpancistopa, 1o B CBOIO
yepry 30uIblilye JabHICTh BUKOopucTanHs FPV B 2 pa3u.

YJIK 355.43:614.89:351.741

Iononuyk B.A., am’fOHKT BIigAUICHHS JOKTOPAHTYpH Ta  aJ IOHKTYpH
HAayKOBO-OpraHBaIlifHoro  Bimauly,  HamonampHoi — akamemii  [lepxkaBHOi
MIPUKOPJOHHOT CIy»kOM Ykpainu iMeHi borgana XmenbHUIBKOTO, MiAIOJIKOBHUK,
Mas3yp B.1O., 1okT0p BiiIChKOBUX HayK, Ipodecop,3acTYITHUK HauaTbHUKa Kadeapu
TaKTUKH Ta 3actocyBaHHs miapo3ainB 3CY, HamionanpHoi akamemii JlepkaBHOT
NPUKOPIAOHHOT ciyx0u VYkpainu imeHi bornana XMenbHUIBKOTO, MOJIKOBHUK,
Crpeab0inbkuii M.A J0KTOp TeXHIYHUX HayK, mpodecop, BUkIanaud kKadeapu
3B’s3Ky Ta IHpOpMamiiHMX cucTeM, HamionanpHoi akamemii [lep:kaBHOT
NPUKOPAOHHOT ciyx0u VYikpainu iMeHl bormana XMenpHUIBKOTO, MOJIKOBHUK,
BepetiibHuk B.B. kanaunar negarorivHUX HayK, AOLEHT Kadeapu MPUKOPAOHHOT
ciay:x6u Hamionanenoi akanemii JlepaBHO1 NPUKOPAOHHOIT ciy:kOu YKpaiHu iMeH1
bornana XMenpHUIIBKOTO, IMTOJIKOBHUK

OCOBJIMBOCTI AJIN'OPUTMY POBOTHU HAYAJIBHUKA OPI'AHY
OXOPOHHU JEPKABHOI'O KOPAOHY 3 JIKBIJALII HACJIIKIB
HA/BBUYAUHOI CUTYALII BIMICBKOBOI'O XAPAKTEPY

JlikBifaIs HacHiAKIB HaJA3BUYAWHOI CUTYallli € aKTyaJbHUM IUTaHHSIM, IO
HaOyBae 0coOJIMBOT Baru B yMOBaX Cy4acHHX 3arpo3 HalllOHaJbHIN Oe3meri. AHani3
TOCBITY MMPOBEACHHS PATYBAIBHUX OTIEpAIlii CBITYHUTH MPO HEOOXITHICTH MOCTIMHOTO
BJIOCKOHAJICHHS OpTaHBaIlIiHO -METOAMYHHX 3aCa]l YIPABIIHHA CUJIaMU Ta 3aco0aMu
M1 Yac JIKBiMaIli HACTAKIB HAA3BUYAWHUX CUTYyaIllld BIICHKOBOTO Xapaktepy. JlaHa
poboTa cupsiMOBaHa Ha JOCIIDKEHHS alrOpuTMy pOOOTH HadaJbHUKAa OpraHy
OXOPOHHU JIEPIKABHOTO KOPIOHY B TAKMX YMOBAX, BUSIBJICHHS HOTO CUJIbHHX 1 CTAOKUX
CTOPIH, a TaKOX PO3pOOKY MPOMO3UILH moA0 Woro ontuMnaiii. OpranBauis 1ii 3
JIKBIai HaciAKIB Haa3BuuaiiHoi cutyali (HC) BiiChKOBOTO XapakTepy BUMarae
YiTKO1 KOOpJWHAIli, OTEPAaTUBHOTO pearyBaHHsS Ta BHUKOPHCTAHHS CIEHIATbHUX
3HaHb HaYaJbHUKA OPraHy OXOPOHHU JEp>KaBHOTO KOpaoHy. Taki cuTyalli MOXKYTh
BKJIFOYATH BIMCHKOBI KOHQIIKTH, aTakl Ha CTpATeriHi 00'€éKTH Ta MOPYIIEHHS

JEp>KaBHOTO KOPJIOHY, 110 CTaBJISITh M1 3arp03y HalllOHAIbHY O€3IIEKy.
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Jlo OoCHOBHHX eTamiB poOOTH HadaJbHUKA OpraHy OXOPOHH Jep>KaBHOTO
KOPJIOHY CJILJT BITHECTH:

Oyinka obcmanosku. Ha mouaTkoBOMY eTarll HadalbHUK OPTaHy OXOpPOHHU
JePKaBHOTO KOPJOHY MPOBOJUTH aHANI3 CHUTYyallil, OTPUMYIOYH iHGOPMAIIFO BifT
OTIEpAaTUBHUX MIIPO3JUTIB, 3aC00IB PO3BIIKM Ta CIOCTEPEKEHHS. BaxiuBuMm €
BUABJIEHHS 00csry 1 xapaktepy HC, a Takox OIliHKa pU3UKIB 1Ji1 0COOOBOTO CKIAY,
[IUBUTLHOTO HAaceJIeHHS Ta 00’ €KTIB IHPPACTPYKTYpH.

Iputinamms piwenns ma nocmanoska 3a60atsb. IlicHst OIMIHKKM 00CTaHOBKHU
HAaYaJIbHUK YXBAJIIOE PIllICHHS 100 aJropuTMy Aid. Lle BKIroJae:

BU3HAYCHHS MPIOPUTECTHUX 3aBJaHb;

MOCTAaHOBKY KOHKPETHHUX 3aBJaHb JJIS MiAPO3/IUTIB;

KOOPJMHAIO /i 3 IHIIMMH CUJIOBUMH CTPYKTypamu, 30KpeMa BIChKOBUMHU
(bopMyBaHHSIMU, HALIOHAJILHOIO TBAP IIEI0 Ta CIIy>KOaMU €KCTPEHOTO pearyBaHHs.

Onepamuene naauyeanns. CTBOPIOETbCS TulaH JikBinaui Hacmakie HC, B
SKOMY BH3HAYaIOThCS:

pecypcHi moTpedu (TexHika, 0CO00BHI CKJIaa, 3aC00U 3B’ SI3Ky TOIIIO);

MapIIpyTH MePECyBaHHS 1 PO3TANTyBaHHS CHIT;

B32€EMO/I1S 3 HIMBUIbHUMH CTPYKTYpPaMHU Ta €BaKyallTHUMHU CITy>KOamu;

3aX0IM 3a0e3neuyeHds Oe3MeKH 1 Yyac BUKOHAHHS 3aBIaHb.

Opeanizayisa ynpaeninna ma konmpois. EdexTuBHE yrpaBIiHHS TiIPpO3aUIaMy
B ymoBax HC BHMarae mocTiiiHOT KOOpWHALl Ta KOHTPOJIIO BUKOHAHHS 3aBJIaHb.
HauanpHuk opranizoBye cuUCTeMy 3B'S3Ky, OIEpAaTUBHOrO iHGOPMYBaHHS Ta
KOHTPOJIIOE Iii MAPO3AUIB Yepe3 TMOJIbOBl MTadW, 3a0e3Meuyrour CBOE€YACHE
KOPUT'YBaHHS IJIaHY 32 HEOOXITHOCTIL

3abe3neuenns nocicmuxu ma pecypcig. Y xoni miksimani Hacainkie HC
BOXJIMBO 3a0€3MEUUTH MAPO3AUIM BCiMa HEOOXITHUMH MaTepialibHO-TEXHIYHUMHU
3aco0aMu, BKITIOYAOYW OO€MpHITach, MEIWYHE 3a0€3MEeUeHHs, MPOJ0BOJLCTBO Ta
crieniaibHe 001aHaHHg. HauanpHUK opraHy BiINOBITA€E 3a JIOTICTHKY 1 CBO€YACHE
MOCTaYaHHS PECYPCIB.

Ingpopmysannus ma 36’130k 3 epomadcvkicmio. IlapaenbHO 3 OCHOBHUMH
IISIMA, HAJaJbHUK TIOBHHEH 3a0€3MEYWTH HAJICKHUHM pIBEHh KOMYHIKAIll 3
IPOMAJICHKICTIO Yepe3 3acobu MmacoBoi iHdopwmalrii, 3amo0iraroyy TaHIIl Ta
nesindopmaritii. Hagatoteest odiiifini moBITOMIIEHHS, IO CTOCYIOTHCSI CHUTYaIlli Ha
KOPJIOHI Ta 3aX0/IiB, SIKi BYKMBAIOTHC S JJIA 1i cTabumi3aItii.

Ananiz i niogedenns niocymxis. Ilicas miksimamii Haciakie HC mpoBoauThcs
JeTAbHUM aHaM3 AId TIPO3JUTIB 3 METOI0 BHSBIICHHS €(DEKTHBHOCTI MPUNHATHX
piiieHb Ta HenoJikiB. Ile m103BosIsIE MABUIUTH PIBEHb MIATOTOBKU Ta €(PEKTUBHOCTI
OpraHiB 0XOPOHU JEPKABHOTO KOPAOHY B MaOyTHIX CUTYyallIsIX.

TakuM yrHOM, aNTOPUTM POOOTH HAYAIbHHUKA OPTaHy OXOPOHH JEP:KaBHOTO
KOPJIOHY € JAWHAMIYHOIO CUCTEMOIO, siKa MOTpeOye MOCTIMHOTO BIOCKOHAJICHHS 3
ypaxyBaHHSIM HOBHMX BUKJIHKIB 1 3arpo3. [IpoBeneHe nocmimkeHHs J03BOJISIE 3p 00UTH
BUCHOBOK ITPO T€, IO e(peKTUBHA poOOTa HAYATbHUKA OPTaHy OXOPOHHU JIEPKABHOTO
KOPJIOHY € OJHMM 3 KIIOYOBHUX (haKTOPIB 3a0€3MEUCHHS HAIlIOHATBLHOI OE3ITeKH.
3anponoHOBaHi MPOMO3UIIi MOXYTh OYTH BUKOPHUCTaHI AJisl OAATBUIOTO PO3BUTKY

CUCTEeMM YIpaBIiHHSA CWJIaMM Ta 3aco0aMu Mo dYac JIKBIIALIl  HACJIJIKIB
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Ha/I3BUYAHNX CUTYAIlIi BIHICEKOBOTO Xapakrepy. OTKe HavaJlbHUK OpraHy OXOpOHHU
JIepKAaBHOTO KOPJIOHY BIIIrpae KIOYOBY pOJIb B OpraHiami Aid 3 JiKBigailii
HACJIKIB HAJA3BUYAMHUX CHUTYyaIlli BIHCHKOBOTO XapakTepy. Horo KOMIIETEHII,
IMBUIAKICTh PearyBaHHs Ta BMIHHS KOOPAWHAI 3 IHITUMU CTPYKTypaMHu BU3HAYAIOTh
eEeKTUBHICTh JI Y KpU30BUX yMOBax. YITKuil allrOpUTM [1ii1 103BOJIsI€ MIHIMI3yBaTu
BTpaTH Ta IIBUJIKO BITHOBUTH KOHTPOJb HaJl CUTYAIIIETO.

YK 629.7.05
Homanok P.B., Bukiangau kadenpu TakTUKM BIACHK MPOTHIOBITPSHOI 00OPOHU
CyxonytHux Biicekk XHVYIIC, maiiop, Bpeuka M.M., K.T.H., CTaplIMii BUKJIaga4d
Kadeapu TaKTHKHU BIACHK MPOTUTIOBITPsiHOT 060poHHn CyxomyTHux Biicbk XHYTIC,
MIIIIO0JIKOBHUK.

OHIHKA E®OEKTUBHOCTI3ACTOCYBAHHA BOPOKUX 3ACOBIB PEB
JJIA BOPOTBHBBU 3 3BEHITHUMHU FPV IPOHAMMA

Ha nanuii yac nHami Cumn OOGOpPOHM aKTHBHO MNOYald BUKOPUCTOBYBATH
3eHitHi FPV ana 6opoTsbu 3 posBigyBambHUMU BnJIA mpoTuBHHMKA. BulbliicTsh
kBajgpokonTepie FPV 3a CcBOIMH TakTHKO-TEXHIMHUMH XapaKTCPUCTUKAMH 3/aTHI
BUKOHYBaTH TEpEXBaT PO3BIIHUKIB HAa BCIX JUITHKAX iX TpaeKkTopi mosboty. s
BUSABJICHHS 1 po3nidHaBaHHs bnJIA BHUKOPUCTOBYeThCS pPaAIOTEXHIUHI 3aco0u
(menenraropu a6o PJIC). Hasoautscs FPV kamikanze uepes y3romxeHHs iHpopmarlii
3 paTIoTeXHIIHUMU 3aco0amu 1 Bifeo 3 FPV kamikanze.

[Ipu npotunii Bopoxum brnJIA ynapuumu FPV, Oyno BusiBIeHO nekiibka
3aKOHOMIPHOCTEH, BUILTMBAIOYH 3 TAKTUKO-TEXHIYHUX XapaKTEPUCTUK LILIL:

1. Po3ssinyBanbhi briJIA Tumy «kpuiao» pi3HUX BUAIB 1 TTMOMHU PO3BIIKH 3a
JacTy HEe PO3BUBAIOTh MBUAKICTH OUhIie 30 M/C, Ta HA BUcOTi 70 4000 M, MBUAKICTH
MIHSETHCS TUIBKH TPH TEepeMIIIeHH] po3BinyBaibHOTO BrJIA 10 Micii BUKOHAHHS
3aBJIaHHS.

2. bimpmicts  kBaapokonrTepiB  FPV 32 cBOIMHM  TaKTHUKO-TEXHIYHUM
XapaKTepuCcTHUKaM (DIBUYHO 3/1aTHI BUKOHYBAaTH IIEPEXBAaT PO3BIAHUKIB Ha BCIX
AusiHkax nosboty briJIA po3BigHuka.

3. HaiiBaxxuoro 3a7a4uero BUSBIIOCH IIUIEBKa31BKa Ta HaBeaeHHs1 FPV Ha 1,
K1 pyXaroThCsl 3a TPOXKOOPAUHATHUM MapIIPyTOM.

4, PosBigyBaibHI briJIA BUMYyIIeHI 3HIKYBATUCH 1 3MEHIITYBAaTH IIBHIKICTh
JUIsL TIPOBENCHHS JETAIbHOT PO3BIIKK MICIEBOCTL. BOHM MOXyTh 3aXOJUTH Ha
MOBTOPHUN MapHIpyT, TOOTO KPY>KUTH B 30HI poBeaeHHs po3Binku. Lleit mapmpyt
MO€E TIOBTOPIOBATUCH JIEKUIbKa pa3iB, came B 1iei yac briJIA po3BimHUK HAHOUIBII
Bpa3JIMBHM.

Jlis 60poThOM 3 HammMu 3eHiTHUMH FPV, Bopor moyaB BHKOpPHUCTOBYBAaTH
3acoou PEB, BukopucToByroun yactotu ynpasiiHas FPV. B neil ke yac yactotu He
MOBUHHI CIIBMAJAaTd 3 4YacTOTaMH KaHAIIB YIpaBIiHHSI 1 Tepemadi Bimeo 3
po3BigyBabHOTO BriJIA, o6 He 3aBaXkasno oro poOoTi.

JlaHHY TIPaKTUKYy BUKOPUCTOBYBaIM Ha KypCchKOMYy HampsIMKY JJIsl IPUKPUTTS

briJIA «Zala». [iBi cranuii PEB PB-338A  «JlopanauT-M»  mpoBO MM
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paionoaaBieHHs JlarmazoHax podouux yactoT Bix 500 MI'm qo 1000 MI'. Koxna
CTaHIllsI TIpaIffoBaia IEPEMIHO B JBOX Jlalia30Hax 3 MIMPOKOTIOJIOCHOK MOCTaHOBKOIO
3aBag B 125 MI'p 3 ygacoBum iHTepBasioM B 10 xB. Ilepma cTaHmis mpaigoBaia
MepEeMIHO B Jiarma3oHax B jJiamazoHax pobOoumx yactor 500-625 MI'L] 1 625-750
MI'u, apyra 750-875 MI'n 1 875-1000 MI'm. Ilin yac mpoBeneHHS MOBITPSHOT
po3Binku brJIA 3xailicHIOBaB MaHEBp 1 3MIHIOBAaB BHUCOTH, HE BUXOJSIYU 3 30HHU
po6otu PEB. IIpu oMy cekTop MOCTaHOBKM paiio3aBa] OyB po3paxOBaHUM Tak,
o0 He BIUTMBAIO HAa po0oTy cBoix briJIA tunmy FPV.

Jlns BusiBneHHs 3eHitHuX FPV 3actocoBytors mimposaum PEP, ski 3a
JOTIOMOTO0 IIpuiiMada BIIEOCUTHATY MOCTIMHO CKaHyBald 4acTOTH, IPH MEPEXBaTI
BiICO BHU3HAYAJIM BHCOTY IO TOKa3HWKaM B IH(pOpMaIifHOMY BIifHI, BH3HAYAIU
MiCIIe3HaX0KeHHs 3eHITHOro FPV Ta crioBimanu mpo 3arpo3sy.

[lin yac BUKOpHCTaHHS IIMX METOIIB OOpPOTHOW BUSIBJICHO Psifi HEMOJIKIB 1
nepesar 111 00poTh0HU 3 HaMMu 3eHiTHUMU FPV,

IlepeBaru:

— BruB cTtaduisiMu PED Ha namn kanan ynpasmiaas 3enitHoro FPV nns BTpatu
CUTHAJIY 3 OTIEpaTOpOM;

— IIepexBar BiEO 1a€ MOAIIMBICTh BIICTEKYBATH MapUIPYT MOJbOTY 3€HITHOTO
FPV i otpumyBatn iHbOpMALFO PO HOTO BHCOTY 1 MICIIEBOCTI, IS TOATBIIIOTO
MaHeBpy po3BinyBaibHOTro briJIA.

Hemoniku:

— Maja TIOTYXKHICTh CTaHI[Id 3aBajJ Yepe3 BEIMKHH [iarma3oH poOoTH 1
JTanbHOCTI MOJILOTY briJIA;

— Benmukui vac pobotu ctanuii PEDB, uepe3 mio BigOyBaeThcsi meperpis
armaparypu.

YK 351.824.1:351.712

Iopoxka C.I'., noxtop ¢inocodii I[TYA, noxkropant nokropantypu HarionaabHOTO
YHIBEPCUTETY LIUBUILHOTO 3axucTy YKpainu, Ilopoka M.B., acnipaHT acnipantypu
HarioHaimbHOTO YHIBEpCUTETY LIMBUIBHOTO 3aXUCTY YKpaiHU

BAKOPHUCTAHHS JIEP’KABHO-IIPUBATHOI'O TAPTHEPCTBA 'Y
BIJHOBJIEHHI KPUTHYHOI IHOPACTPYKTYPHU SIK CKJAJOBOI
HAIIOHAJIBHOI BE3IEKU YKPATHU

[IpoOnema BITHOBIEHHA KPUTUYHOI 1HGPACTpyKTypu VYKpaiHu HaOyna
O0COOJIMBOTO 3HAYEHHS B YMOBAaX CYYaCHUX BHKIMKIB 1 3arpo3, IOB'S3aHUX 3
BOEHHUMH JISIMU Ta TIOPUIHUMH aTakaMu. 3pyWHOBaHA HPPACTPYKTypa HE TUIbKU
MOTIPIIY€E SIKICTh KUTTS TPOMAJSIH, a ¥ Oe3mocepeaHbO BIUIMBAE HA HAIIOHATIBHY
0e3MeKy, OCKUIbKM ii cTabuihbHE (PYHKITIOHYBAaHHS € OCHOBOIO OO0OPOHO3JaTHOCTI
Jep>KaBH, 1i EKOHOMIYHOI CTIAKOCTI Ta COLIAJbHOI CTAaOUILHOCTL Y 3B'A3KYy 3
OOMEXEHUMHU pecypcaMu JepiKaBH Ta BEIMYE3HHMHU MacluTabamMu pyWHYBaHb,
HEOOXITHUM CTa€ 3aIy4dCHHS MPHUBATHOTO CEKTOpa 10 TPOIECY BIUTHOBIICHHS
H}pacTPyKTypH IUIIXOM Jep>kaBHO-TipuBaTHOTO naptHepcTBa (JIIII).

I[Cp)KaBHO-HpI/IBaTHG MNapTHEPCTBO AO3BOJLIE€ IIOE€AHATH PCCYPCH, 3HAHHA 1
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JOCBIJ IEP>KAaBHUX 1 IPUBATHUX CTPYKTYP AJIs BITHOBJICHHS! KDUTUYHUX 00'€KTIB, 110
3a0e3meuytoTh  (QYHKIIOHYBaHHS  CHEPTETUYHHUX, TPAHCIOPTHUX,  BOJHUX,
KOMYHIKAIIMHUX Ta IHIIMX IHPPACTPYKTypHUX cUCTeM. B yMmoBax BiliChbKOBHX
KOHGUIKTIB 1 ToOampHux 3arpo3 Il € BaxmmBHM MeXaHI3BMOM, SIKHA JT03BOJISIE
JepkKaBl IIBUAKO pearyBaTd Ha BHUKIMKKA 1 3a0e3medyBatu Oe3nepeOliiiHe
(YHKIIIOHYBaHHS KIIFOUOBHUX CEKTOPIB EKOHOMIKH Ta 00OPOHHU.

Metoro aHOrO  JOCHIIKEHHS € aHall3s MOMJIIMBOCTEW 1 BUKIMKIB
BUKOPUCTaHHSA JI€P>KaBHO-TIPUBATHOTO TMapTHEPCTBA Yy BIIHOBJIEHHI KPUTHUYHOI
HppacTpykTypu VYKpaiHu SK HEBII'€MHOI CKJIaJI0BOi HAI[lOHAILHOI OE3MEeKH.
JlocnimKeHHd CIpsIMOBaHE HAa BUBYCHHS CIEHU(IKA B3aEMOJI MDK Jep>KaBHUM 1
MPUBATHUM CEKTOpPaMHU B KOHTEKCTI BITHOBJICHHs 00'€KTIB IHYPACTPYKTYpH, OILIHKY
icaytounx wmogaenedt JIIII Ta po3poOky pekomeHmamidi 1010 eheKTUBHOTO
3aCTOCYBaHHS IIbOTO IHCTPYMEHTY B Cy4aCHUX yMOBaX.

Kputnuna indpactpykrypa (KI) € ogauM 13 T0JI0BHUX (PaKTOpIB 3a0€3MECUEHHS
HarioHALHOT Oe3mekn Ykpainu. Bona oxommoe Taki cdepu, SK CHEpPreTHka,
TPaHCTIOPT, BOJIONIOCTaYaHHsI, TeIeKOMYHiKallii, piHaHCH, OXOpOHAa 3JOPOB's Ta HIII
BaXUIMB1 00'€KTH, BII (QYHKIIOHYBaHHS SIKMX 3aJIEKUTh KUTTEBUIBHICTD Kp aiHU Ta i1
3/1aTHICTh MPOTUCTOSITU 30BHIMIHIM 1 BHYTPIIIHIM 3arpo3aM. Y Cy4YacHHUX yMOBax
30poiiHOi arpecii Ta TiOpHUIHOI BIMHM MUTAHHS 3aXUCTy Ta BimHOBJICHHS KI cTaroTsh
NPIOPUTETHUMH JIJIs1 YKPATHCHKOT JIep KaBH.

JlepaBHO-TIpUBaTHE TAPTHEPCTBO BHUCTYIAE BAXJIMBUM IHCTPYMEHTOM
3aJlydyEHHS] NPUBAaTHUX IHBECTHI[M, TEXHOJIOT Ta YHPABIIHCHKOTO JOCBILY AJIs
BigHOBJNIeHHS 1 MoaepHBali KI. OcHoBai nepeBaru Bukopuctanus I monsrarots
y MOXIIMBOCTI 3alyde€HHS JIOJIaTKOBUX (DIHAHCOBUX PpECYpCiB, 3MEHILICHHS
HABAaHTAKEHHS Ha JIep>KaBHUN OOJKET, MPUCKOPEHHS MPOLIECY BITHOBICHHS Ta
HIIBUIIEHHS SIKOCTI TMOCHYT, IO HAAAIOTHCS KPUTHUYHUMU 1HOPACTPYKTYpHUMHU
00'exTamMu.

VY CBITOBIM MpakTUIll ICHYE YHUMAIO NPHUKIAIIB YCIIIITHOTO BUKOPUCTAHHS
JIII nns  BigHOBIEHHS 1HQPACTPYKTypH TICHS BIACHKOBUX KOH(IIKTIB abo
npupoaHux karactpod. Hanpukinan, y Xopsatii micng bamkaHcbkoi BIHM
Bukopuctanas JIIII1 mo3Boimio BITHOBUTH BaKJIMBI TPAHCIIOPTHI 1 €HEPTETUYHI
00'€KTH, IO CHPHUSJIO E€KOHOMIYHOMY BITHOBJICHHIO KpaiHM Ta TMIIBHIICHHIO il
HallloHAIbHOI Oe3neku. B Ipaky pgep>kaBHO-pUBaTHE MNapTHEPCTBO BIAIrPao
KIIOYOBY pOJb Yy PEKOHCTPYKIil 00'€kTiB HA()TOBOT MPOMHUCIOBOCTI, 5Kl €
CTpAaTErTIHO BAKIMBUMH JIJIT EKOHOMIKH Ta 000POHHOTO TTOTSHITIATY KpaiHu.

VYkpaina Takox Mae no3utuBHuM nocBia 3actocyBanus JIII y pizaux cdepax.
3okpema, peainizailisi TakuX MPOEKTIB, SIK MOJEpHI3allsl aepornopTiB, OYIIBHUIITBO
JOpIr Ta MOCTIB, JAEMOHCTPYE MOKIHUBICTh €(PEKTHMBHOTO CIIBPOOITHUIITBA MDK
JepKaBol0 1 MPUBATHUMHU KommaHiiMH. OJHaK, KOJM MOBa HIe NMpO KPUTHUHY
H}pacTpyKTypy, NOCTalOTh JOJATKOBl BHKJIMKH, TMOB'A3aHl 3 O€3MEKOBUMU
pU3UKaMU, HEOOXITHICTIO 3aXUCTY YyTIMBOI IHPOpMaLil Ta 3a0€3MEUEHHSIM CTINKOCTI
00'€KTIB O MO>KJIMBUX aTaK.

OnHier0 3 KIFOYOBHX MPOOJIEM, K1 BUHUKAOTh Yy mporeci peanizamii JAITT y
cepi BigHoBNeHHA KI, € HeoCTaTHIN piIBEHh HOPMATUBHO -IIPABOBOI0 3a0€311EU CHHSL.

VYkpaincbke 3akoH0aBCTBO 11po I moTpedye BJoCKOHANIEHHS 3 METOI0 CTBOPEHHS
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CIPUSTINBUX YMOB JJISl Y4acTi MPUBATHOTO CEKTOpPA B MPOEKTaX, IO CTOCYIOTHCS
HaI[IOHAIbHOI Oe3reku. 30KpeMa, CJif pOo3pOOUTH YiTKI MEXaHBMHU JEpKaBHOTO
KOHTPOJIIO 1 Harjisaay 3a ABJIbHICTIO NMPUBATHUX KOMIIaHIM, K1 OepyTh ydacTb y
BITHOBJICHHI KpUTUYHHUX 00'€KTIB, a TAKOX 3a0€3MEYUTH MPO30PICTh Ta MA3BITHICTh
TaKUX MPOEKTIB.

[lle omHUM BUKIMKOM € Opak (piHAHCOBUX PECYpPCIB y JIEp>KaBU IS peasizaltii
MaciITaOHUX TMPOEKTIB 3 BigHOBIEHHs iHpacTpykTypu. Xoua Il mepenbauae
3QIydCHHS TIPUBATHOTO KariTalry, HEOOXITHO PO3POOMTH JTOJAaTKOBI MEXaHI3MH
(biHaHCOBOI MIATPUMKU 3 OOKY MDKHApOJHUX opraHiaiii ta aoHopis. Kpim toro,
BAXJIMBO 3a0€3NEUUTH €PEKTHBHY KOOPAMHALIKD MDK PBHUMH JEpKaBHUMHU
CTPYKTypamH, 110 BIMOBINAIOTH 3a BiTHOBJIEHHS Ta 3axuct Kl, 3 MeToro yHHUKHEHHS
AyOmroBaHHS (PYHKITI 1 MIIBUIIEHHS €EKTUBHOCTI BUKOPUCTAHHS PECYPCIB.

He MeHm BaximBoro € mnpobOieMa 3a0e3meueHHs KioepOe3neku 00'eKTIB
KPUTUYHOT 1H(QPACTPyKTypHu. Y CydacHUMX ymMOBax riOpHIHOI BIMHU KiOep3arposu
CTaHOBJIATH cepito3Hy HeOe3neKy /st KI, 0co6mBo B €eHepTreTHyHINM Ta TPAHCTIOPTHIHA
chepax. I moxe CripusiTd MIIBUILICHHIO PIBHS 3aXHUIIEHOCTI TaKuX 00'€KTIB 3a
pPaxyHOK BUKOPHUCTAHHS HOBITHIX TEXHOJIOTI! 1 JOCBIAY MIPUBATHOTO CEKTOPA B rainysi
KiOepOe3neKH.

JlepaBHO-TIpUBaTHE MAPTHEPCTBO € BAKIMBUM  IHCTPYMEHTOM IS
BUITHOBJICHHSI KPUTUYHOT 1HGPACTPYKTypu YKpaiHu Ta 3a0e3MeUeHHs] HAlIOHAIbHOT
Oe3IeKkd B YMOBAX Cy4acHUX BUKIMKIB 13arpo3. YcminHa peanzaiis npoektis JIII1
y 1iii cepi BUMarae BIOCKOHAJICHHS HOPMaTHBHO-I[PaBOBO] 0a3u, 3a0e3rneueHHs
(biHaHCOBOT MIATPUMKH Ta €PEKTUBHOT KOOPAUHALI MDK Jep>KaBHUMH CTPYKTypaMu
Ta MPUBATHAMH KOMITaHISIMH.

KpiM Toro, BaxiIMBO BpaxoByBaTH cHeUU(]PIKY OE3MEKOBUX PU3HKIB,
NOB'A3aHMX 13 3aXUCTOM KPUTUYHOI I1HGPACTPYKTYpH, 30Kpema Kibep3arpos.
BukopucTaHHsS HOBITHIX TEXHOJIOTIH 1 3aTy4€HHS IMTPUBATHOTO CEKTOPA MOYKE 3HAYHO
MIBUIIUTH €(EKTUBHICTh 3aXUCTy Ta BIIHOBJICHHS TaKuUX 00'€KTIB. Y pe3yibTari,
JUIIIT moke cTaTu KIIOYOBUM €IEMEHTOM Y CTpaTerii BiIHOBICHHS KPUTHUYHOT
HppacTpykTypu VYKpaiHu Ta 3a0e3nedyeHHs 11 HallOHAIBLHOI Oe3leKku B
JIOBTOCTPOKOBIN MEPCTICKTUBI

YK 355.1:339.9

Hocaacbkuii  1.O., HaykoBuUH CHIBpOOITHUK HAYKOBO-IAOCJIIHOTO  BIAAUTY
(dhopMyBaHHS TPIOPUTETHUX HAMPSIMKIB BIMCHKOBO-TEXHITHOT ITOJITHKA HAyKOBO-
JOCIITHOTO yIpaBiiHHA BliiickkoBO-TexHIYHOT noytuky [{THJII OBT 3CYVY, kamitan

SHAYEHHA BIfICbKOBO-TEXHI‘IHOFQ CIHIBPOBITHUIITBA B
YMOBAX CYYACHUX BONOBUX 111

BiiicbKOBO-TEXHIYHE CHIBPOOITHUIITBO YKpaiHU Ta JepKaB-MAPTHEPIB 0
MOoYaTKy MOBHOMACIITaOHOTO BTOPTHEHHS pociiichkoi denepartii 24.02.2022 poky Ta
B yMOBax HHUHINHIX OOWOBHMX i MalOTh CYTTEBI BIIMIHHOCTI SK 3a CIIOCOOOM
MPOBA/PKCHHS, IHTEHCHUBHICTIO Ta YacTOTOK, TaK 1 3a METOI0 Ta HampsiMaMH.
XapakTep B3aeMOAI MK YKpaiHOIO Ta i1 MDKHapOJHUMU napTHEpamu A0 2022 poky
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NEPEeBAXHO BU3HAYABCS TNPArHEHHSM YKpaiHW HAOMM3UTUCH 3a NPUHIUIAMHU 1
HiIX01aMU B 00OpOHHINA cdepi 10 THX, SIKI € XapaKTEPHUMU JJIS IepKaB-y4acHUIb
HATO, He B OCTaHHIO 4Yepry uepe3 pO3yMIHHSA CTpareriyHoi HEoOXITHOCTI
3abe3meueHHs cTabIbHOTO OE3IMEKOBOTO CEPEOBHINA 31 30EPEIKEHHSIM HE3AICKHOCTI
Ta CAMOCTIMHOCTI Yy MHMTaHHSAX MPOBAKEHHS 30BHINHBOI (Ta BHYTPILIHbOI)
MOJTITUKU.

I3 nouaTkom noBHOMacTabHOTO BTOprHEeHHS pd B YKpainy 24.02.2022 poky
HasiBHA CUTYyaIllsl JOKOPIHHO 3MIHHJIACh BHACIIIOK TepMiHOBo'l’ HEOoOXITHOCTI BCIMa
cujamMu 1 3acobamu 3a0e3MeunuTr 060p0Hy Ta J1aty Biacd Bopory. O4eBUIHO, IO
OpiOpPUTETH Y MDKHAapOJHUX B3a€EMOAIAX YKpaiHM 3MIHWINCH 13 CEpPeIHbO- 1
JTOBrOCTPOKOBHX (CTpaTeriyHruX) Ha KOPOTKOCTPOKOBI (omepaTuBHi). MoBa iie B
NepIIy Yepry Mpo 3pocTarody NoTpedy B MarepiabHO -TEXHIYHUX 3ac00ax Ta 3pa3kax
OBT, neoOximHuX a1 €QEKTUBHOI MPOTUII arpecopy Ha Mol 00w Ta s
30€pexeHHs] KUTTA i 310poB’s ocolOoBoro ckiany 30poiHux Cun YkpaiHu.
He3Bakaroun Ha pBKYy 3MiHY MPIOPUTETIB Ta XapakTepy B3aeMOld YKpaiHu 3
MDKHApOJAHUMHU TMapTHEpAMH, KIHIEBUN pe3yabTaT IUX B3aEMOMAINA B MIACYMKY
3HAYHO BIUIMHYB Ha cripoMoxkHOCTI 3CY Ta 1X 34aTHICTh €PEKTUBHO MPOTUCTOSITH
OKyTMaUI{HUM BIiCbKaM p@.

Kpim Toro, piBka 3miHa mnoTpe® VYKpaiHM Ta XapakTepy 30pOHHOTO
NPOTUCTOSIHHS 13 p, BKIIIOUHO 13 3aco0aMu, siki 3acToCOBYIOThCS sik 3CY, Tak 1 3¢
pd, minkpecauaM HEOOXIIHICTH 3A1MCHIOBAHUX HayKOBO-TeXHi‘-IHI/IX JTOCTIIKEHb B
00opoHHIH cq)epl aHaJi31 Ta OLIHIIl HAa BCIX PIBHAX AK POJI 1 3HAYCHHSI TEXHIYHOTO
OCHAIIIEHHS MIAPO3AUIB, TaKk 1 TaKTUKH iX 3acTocyBaHHA. OkpeMo HEOOXITHO
3a3HAYUTH [IPO 3HAYHE 3POCTAHHS 1 PO3BUTOK Y c(hepi JOCTIIKEHHS BOPOKUX 3pa3KiB
OBT, ix ¢parMeHTiB, KOMIUIEKTYIOUMX Ta OKPEMHUX BY3JIB, 110 Oy/IM 3aXOIUIEHI B
X011 BITOUTTS POCIMCHKOT arpecii.

KnrouoBuM enmeMeHTOM HayKOBHX JOCHUDKEHb BOpoXkux 3paskie OBT,
BPAXOBYIOUH XapaKTep CyqacHHX TEXHIYHUX 3aC001B Ta CUCTEM 030pO€EHHS (a came X
BUCOKA TEXHOJIOTMUHICTh 1 3alIKHICTh BII I1HO3EMHHUX KOMIUIEKTYBaJIbHUX
EJIEKTPOHHUX BHUPOOIB), € CTBOPEHHS iX CTPYKTYpHO-(YHKIIOHAILHOI CXEMH Ta
imeHTrdIKaIls BCIX CKJIAAOBHX €JIEMEHTIB, BKIFOYHO 3 1X MOXOKeHHsM. Lle, B cBOtO
4yepry, Ja€ 3MOTYy oxapakrepusyBartu JaHmioxkku noctadanHs OIIK pd ta Bxuth
3aXO0/liB CIIUTbHO 3 MDKHAPOHUMU MapTHEPAMHU 010 MPUMHMHEHHS TaKUX MOCTABOK.

Hocsraeni 3CY Ta cuiamu 000pOHU 32 2 pOKU MOBHOMACIITaOHUX OOMOBHUX
T pe3yabTaTH HE B OCTAHHIO 4epry 3abe3ledueHi SK MepelaHor0 MaTepialbHO -
TEXHIYHOIO JIOTIOMOTOI0, MPOBEASHUMU HaBUYAHHSIMU OCOOOBOTrO CKiIaay Ha 0asi
HABYAJIHHUX LEHTPIB KpaiH-MApTHEPIB, TaK 1 OTPUMAHMMH HAyKOBO-TIPAKTUIHUMHU
3HAHHSAMHU BHACIIIOK OOMIHY JIOCBIIOM Ta CHUIBHO MPOBEACHUMH J10CIIIKEHHIMU
EKCIIEPTIB MO KIIFOUYOBHUM HAIMpsSMaM.

B mnopanemomy npomoHyeTbes pO3pOOJICHHS MaTeMaTHYHOT MOJENI, IO
XapakTepusyBaia 0 piBEHb BIUIMBY BIACHKOBO-TEXHIYHOTO CITIBPOOITHUIITBA PIBHUX
pPIBHIB Ha CIPOMOYKHOCTI K OKPEMHX MIAPO3JUTB, TaK 1 CHJI OOOPOHH B LUIOMY,
Oepy4n 10 yBard MOKa3HUKH HAYKOBO-TEXHIYHOTO PIBHS 3aTy4eHUX KpaiH, HAOyTHIA
JOCBIT B X011 00MOBUX [Iiif Ta pIBEHh MAaTEPIAIbLHOTO OCHAIIEHHS, B 3aJIEKHOCTI BiJl

YaCTOTH Ta IHTEHCUBHOCTI 3aX0/11B BIICHKOBO-TEXHIYHOT'O CHIBPOOITHUIITBA.
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YK 004.77
IIpo3Banwok O.B., Buxiagau kadeapu 3abe3meueHHsT JEp)KaBHOI OE3MeKH
HarmionanpHoi akagemii HarionanpHoT rBapaii Ykpainu, MianoJIKOBHUAK

BE3INEKA OHJIAMH-CIIJIKYBAHHS Y COIIAJIBHUX MEPEKAX B
YMOBAX BO€EHHOTI'O CTAHY

[IutanHs OGe3mneku 3apa3 CTOITh HA MEPIIOMY MICII Y BCIX YKpAiHIIB, OJJHAK
cMapTdoH Ta [HTEepHET MOXKYTh HE JIHUIIE T0MOMOTTH OOPOTHCH 3 OKKYNaHTaMu, a i
CTaTu HEOE3MEUHHWMH Mi 4Yac JIMCTYBaHHS y colimMepexax. CHUIKyBaHHS B PI3ZHUX
coumiambHux Mepexax: Facebook, Viber, Telegram, WhatsApp, oOroBopenHs
HaraJlbHUX TpoOJieM, CYMEepeuKr Ta BUCIOBJICHHS BIJIACHOI TO3UII B yMOBax
BOEHHOT'O CTaHy MO>KE€ MPU3BECTH JI0 3aBOJIOJIIHHA BOPOr OM HAIIMMU JaHUMU Yy 265
KibeprmpocTopi Ta OTpMMaHHI TieBHOI iH(opwmari. MiHicTepcTBO 1HUPPOBOT
Tpancdopwmartii Ykpainu cpopmyBaio MPOCTI MpaBuia, M0 BOEPEKYTh TPOMAISH
VYkpainu Ha QpoHTI KIOEpBIAHM 3 OKYMAHTOM: TIOCTaBTE JBO(AKTOPHY
ayTeHTU(IKAI[lI0 HA BCIX CBOiX akayHTax; K0 Bu BIACBKOBUN — 3MIHITH M’ Ta
MPI3BHUINE B COMMEpPekax ado B3arajal HUMH HE KOPUCTYUTECS Ta BHIAJITh aKayHTH,
HE BIAMOBIIANTE 3aKpUTUM akayHTaM B Instagram, He BiINpaBIsTE iM >KOJHI
NOCWJIaHHA; 3a00poHITh JgojaBath cede B rpynu B Telegram (HanmamryBanus —
[MpuBatnicte — Kanamm); He myOuikyiiTe, 1e BU nepeOyBaere: Hi KpaiHy, Hi MICTO, Hi
HaBITh paloH; eauHe oQimiiiHe mocwiaHHsA Ha Telegram moumHaeThCs 3 t.me, 3a
HIIMMU HE TIEPEXOJbTe; HE IMMPTE CKPHHIIOTH; KOJHUX HOBHX 3aCTOCYHKIB Ha
Android, HaBITH SIKIIO OYIyTh Ka3aTH, 10 L€ 3pY4YHO Ta O€3MEeYHO; PO MepecyBaHH:
BOPO’KOi TEXHIKM MOBioMIIsIHTE Ha odiiiinuil uatdbor MBC @stop russian_war. Ha
TENEepilmHIA Yac Iy)Ke aKTyalbHUM € BHJ CHUIKyBaHHA — dath. OcoOImMBOCTI
CIUIKYBaHHS B YaTaxX y BOCHHHI 4ac:

1. IHkoM YaTH HAYYIOTh COTHI KOPUCTYBaviB. JIt0u 701al0Th 10 HUX CBOiX
3HAOMHUX, pOJAHNYIB, ApYy31B. OKpIM TOr0, HIXTO HE MOKE TapaHTyBaTH, 110 IPUCTPIH
BaIllOTO CyCiga HEe MOTPanuB A0 PYK 3J10BMUCHHUKIB. OTXe, BCs HpOpMAILIs, 110 € y
yaTi, He € 3axuIieHoro. [laM’ siTaiite po 11€ 1 He MOMMPIOITE AeTalbHI BITOMOCTI PO
cede Ta HIIMX 0ci0, 0COO0IMBO PO AKTHUBICTIB.

2. Jly)ke yacTo OyIMHKOBI YaTl BUKOPHUCTOBYIOTh, 1100 30MpaTh MOKa3HUKU
niunabHUKIB. CHIIKYIOYX 3a CITOKHWBAHHSIM EHEPrOHOCIB MOYKHA TaKOX 3pOOUTH
0araro BUCHOBKIB 1010 OCHAIIECHHS IMOMEIIKAHHS Ta MPUCYTHOCTI Y HOMY JIFOJICH.
B choroHIHIX peanisix Taka iH(opMalis MOKe CyTTEBO HAIIKOJIUTH.

3. Bynp-sakuii 4War 3aBXIM TEPEHACHUYECHHUH OOTOBOPEHHSAMH — BaXKJIMBa
iHpopMmarrisa, Ky TOBIIOMIIIE aaMIHICTpaTop 4YaTy abo iHIma oco0a, 3 4acoOM TOHE Y
BHUpP1 KOMEHTAPIB Ta CTA€ HEAOCSIKHOIO JIJIs1 OUTHIIOCTI KOPUCTYBAUIB.

4. Tlin 4yac BiiHM, KOJU BiJ CBOEYACHO HAJIAHOTO TMOBITOMJICHHS 3aJICKUThH
KUTTS JIIOJIEH, BXXIIMBO, 100 BC1 OJJHAKOBO IIBUJKO OTPUMYBAIU JOCTYI A0 TaKUX
MOBIIOMJIEHD.

5. Mu 3BHUKIM BUILHO BUCJIOBIIFOBATH CBOi JIYMKH — Ti MOBITOMJICHHS, SKI MU

MITPUMYEMO, MU BIIMIYAEMO <«JIaKaMu» a00 HIIKMMH 3aco0aMu, 10 MepeaarTh
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Hamn emouii. Il yac BifiHM, KOJIM HEPBU HATATHYTI HEHau€ CTPYHHU, MU MOCTINHO
3HaX0JAMMOCH Ha 3B’ 13Ky BACHb 1 BHOU1 B OUIKYBaHH1 )KUTTEBO BAXJIMBO1 1H(pOpMAILii.
A KOXHUH «JIaliK» 3BepTa€ Hallly yBary Ha 4ar Ta He a0 sIK HEpPBYE.

6. MakcuMalTbHAIA PENoOCT — MU 3BUKIIM JUIMTHCH IIKABUMH IMOCTAMH 3 THIITNX
COLIAJIbHUX MEPEX, Bil€Oo, Mii0aJbOPIOBATH OJUH OJHOTO BECEMMHU KAPTUHKAMHU.
Cmin nmam’aTaTd, 0 B KOHTEHTI MOXYTh MAacCKyBAaTHUCh MOCHWJIAHHS HAa LIKIIJIMBI
nporpamu, fKi MOKYTb LINWTYBAaTH 3a BaMU a00 HaBITh BUBECTH Ball MPHUCTPIi 3
nmany. PosromomenHs meBHMX BHAIB 1H(OpMaIii B Media MOXE MNPHU3BECTH O
0013HAHOCTI MPOTUBHUKA NP0 i 30pOMHUX CHJI YKpAiHU 1 HETaTUBHO BIUIMHYTH Ha
BUKOHAHHS HUMH 3aBJlaHb 3 00O0POHH 13aXUCTYy HAIIOI KpaiHM.

['enepanpanii mrad 30poitHnx Cun YKpaiHM 3BEpPTAETHCS 10 TPOMAISH
VYkpainu 3 mpoXaHHsIM HE MPOBOAUTH (POTO, BIICO3HOMKY Ta OHJIAWH TPAHCIIALIIO Ta
HE TyOJIKyBaTM y COLIAIBHUX MeEpeXax BIJOMOCTI, 10 PO3KPHUBAIOTh:
MICIIE3HAaX0/IPKEHHS BIMCHKOBOI TEXHIKM, 030pO€HHs, MailHa Ta 0COOOBOIr0 CKJIay;
PYX KOJIOH BIMCHKOBOT TEXHIKH Ta TEpeMIleHHs Oy/ib-SIKHUM CIIOCOOOM 0COO0BOTO
CKJIay; peXUMHI BIICEKOB1 00’ kT MiHIcTepcTBa 000pOoHN YKpainu Ta 30poitHIX
Cun YkpaiHu Ta HECAHKI[IOHOBAHO HE MPOHUKATH HA 1XHIO TEPUTOPIIO; 3aBJAHH s
OpraHiB BIMCHKOBOI'O VyHpaBIiHHS, BIACHK (CWwiI) 1040 O0HOBOi TOTOBHOCTI,
OTIEPATHBHOI IMATOTOBKH Ta 3aCTOCYBAHHS BIMCHK (CHII); MATOTOBKY Ta MPOBEACHHS
HaBYaHb (TpPEHyBaHb, MAaHEBPIB, BOEHHUX IrOp); OPraHi3allilo, YHCEIbHICTh Ta
auciokailito Biichk (cmi) [3]. [IpoxaHHs I'pYHTYETbCS 3 ypaXyBaHHSIM YXBaJCHHX
BepxoBHotwo Panoro Ykpainu 3axkony Ne 9338 Bin 26.11.2018 «IIpo 3arBepmxeHHs
VYxazy Ilpesunenta Yipaiam Ne 391/2018 Big 26.11.2018 «IIpo BBemeHHS BOEHHOTO
cTaHy B YkpaiHi», 3akoHy Ykpainu «IIpo mpaBoBuil pexuM BOEHHOTO CTaHY»,
BUIMOBITHO J10 Hakazy MiHictepcTBa oOoponu Ykpainu «IIpo 3arBepakeHHs
[lepeniky Bimomocteil MiHicTepcTBa 000pOHU YKpaiHH, AKI MICTATH CIIy>KOOBY
iHpopmariro» Ne 720 Big 27.12.2016 (31 3miamu — Ne 395 Big 27.07 2017).

Ha cwroromni 3ammmaTtvcs Ha 3B’SI3Ky Ta BOJIOJITH HaWaKTyaJbHIIIOO
H(popMalll€0 — 1€ NUTaHHS BWKUBaHHSI. ToMy e(EeKTMBHE BUKOPUCTAHHS 4YariB,
y3roJiKeHa TMOBE/AIHKA, IUIeCHpsiMOBaHa Ta KOHTPOJhOBaHAa KOMYHIKALIS — II€
CBO€EpITHATAPAHTIS BaIloi Oe3MmeKu Ta O€3IMEeKH Ballloi CIIUIbHOTH, SKa JOMOMOXKE HaM
MEepEMOTTH.

YK 355.489:469.5

Pe3nik JI.B., k. BiiicbK. H., go1l., podecop Kadeapu 3€HITHUX PaKeTHUX BIMCHK
HaiionansHoro yHiBepcutery o0oponu Ykpainu, nosikopHuk, HIkypart B.XK., 1-p
¢ioc. noueHT kadeapu 3€HITHUX pPaKeTHUX BIChbK HallloHaTbHOTO YHIBEPCHUTETY
o6opoHn YKpaiHH, MiAMO0JIKOBHUK

AKTYAJIBHI IIMTAHHSA AHAJII3Y TA BIIPOBA/IZKEHHSA JOCBIAY
MMPOTHUIOBITPSAHOI OBOPOHM BIMCHK B OIEPAIISIX CHAJI
OBOPOHMH

3pocTaroya IHTEHCHUBHICTh 3arpo3 3 MOBITPS Yepe3 arpeCUBHI i 30pOMHUX CHIT
pd iCTOTHO YCKIAAHIOIOTH TOOYIOBY €(PEKTUBHOI CHUCTEMH IPOTHUIIOBITPSHOI
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o6oponu (IIMIO) VYkpainu. Lli 3arpo3u CTBOPIOIOTH HEOE3MEKYy AK JJIsi 00'€KTIB
KPUTUYHOT HPPaCTPYKTypH, Tak 1 JJIsl BIMCBK B XOJ1 BEIEHHS HUMHU OIEparliid.
OCKIThbKH KUTBKICTh Ta PIBHOMAHITHICTH 030pO€HHS Ta BiiichbkoBOi1 TexHiku [I1O
3pocTae, 3aBaaHHs 110,10 MoOya0BH edekTuBHOI Ta HaaHOI cuctemu I1I10 cTae Bce
OUThIII CKJIaJHUM. TOMY BHUBYEHHS Ta aHAJI3 BITYUM3HSHOTO Ta CBITOBOTO JIOCBITY
oprauianii [1T10 3anumaeTbes akTyaqTbHOIO CKIIaJOBOIO MMOKPAICHHS 11i€1 CUCTEMH.

OguuM 13 HalBaXJMBIIIMX AacCIMEKTIB 1ILOTO MPOILECY € aHali3 ICHYIOUHX
cuctem III10 B pBHHX KpaiHax CBITYy, 0COOJMBO THUX, SIKI OCSTIN BUCOKOTO PIBHS
PO3BUTKY y M ramy3i Hampukian, gocBin Takux kpaiH, sk [3paine Ta CIIIA, ski
MarOTh NOTYKHI CUCTEMH MPOTUIOBITPSAHOI OOOPOHHU, MOKE OYTH BKpail KOPUCHUM
i Ykpainu. BuBdeHHs iXHIX TexHOJOTH, cTpykTypu cucteM [0 Ta npaktnaHmx
pe3yabTaTIB IXHOT'O 3aCTOCYBAHHS B 00MOBHX YMOBaX J03BOJISIE BUSBUTH €(PEKTHUBHI
pILIEHHS] Ta NPUCTOCYBaTU iX MO YKpaiHChKkuX peanmid. Lle Takoxx nomomarae
3PO3YMITH, SIKl €JIEeMEHTH HEOOXITHO BJIOCKOHAIIIOBATH B ICHYIOU1ld CUCTEML.

OmuuM 3 KITIOYOBHUX HANpsIMKIB BHUBUYEHHS MDKHApOJHOTO JOCBIAY €
TOCTIIKEHHS HOPMAaTUBHO-TIPABOBOi 0a3u, sika peryiroe AIbHICTh y cdepi IT1O.
[le BKIIOYAaE MDKHAPOJHI Yroiu, CTaHAAPTH Ta PEKOMEHJAlll, 110 PEryJrolTh
B3aEMOJIII0 JAepkaB y Wi ramy3l. O3HAWOMIIEHHS 3 MDKHAPOJHUMHU IIp aBOBUMU
HOpMaMHu CHpHUS€ HE TUIBKA PO3BUTKY HOBUX TEXHOJIOTIM, ajieé ¥ TOCHIJICHHIO
MDKHApOJHOTO CHIBpOOITHUIITBA, 10 € BAKIMBUM AacIEKTOM €BPOATIAHTHIHOTO
KypCy Halloi Jiep>kaBu Ta rio0anbHO1 0e31eKu.

30ip Ta aHam3 CTATUCTUYHMX JaHUX Ipo 3actocyBaHHA IIIO Takox €
HEBII'€EMHOIO CKJIQJIOBOIO IBOTO TMpoIiecy. BUBUEHHS ICTOPUYHMX JTAHUX Ta TOCBITY
HIIMX KpaiH, Kl YCHIIIHO MPOTUCTOSJIM MAacOBAHMM MOBITPSHUM aTakaM, MOKE
HaJaTH BaXJIMBI YPOKHU. AHAJ3 YCHIIITHUX Ta HEBAAIMX BUMAAKIB J1a€ MOXKIUBICTh
BUSIBUTU cJIa0Ki MICISl Ta 3HAWUTHU PIIEHHS, SIKI MABUILYIOTh €(EKTUBHICTh HAIIOi
cuctemu [1T10. Hanpuknan, BUBYEHHS TaKTUK KpaiH, 10 3a3HAIM BEJIMKUX BTPAT BII
MOBITPSHUX YAapiB, JO3BOJIIE 3PO3YMITH, $IKI CIIOCOOM MPOTUII MOXKYTh OyTH
e(EeKTUBHIIMMH B HAIIIUX YMOBaX.

TexHOJIOTTYHI IHHOBAIIII € IIe OJHUM BaXXJIMBUM aCTIEKTOM BHUBUEHHS JOCBITY
[MT10. CygacHi pagapu, CHCTEMHU BUSBJICHHS IIUICH, a TAKOK 3€HITHI PaKETHI CUCTEMH
3HAYHO  MMABUIMYIOTh  €(PEKTUBHICT,  3aXOJIB  MPOTHUIIOBITPSHOT  OOOPOHH.
O3HailoMJIeHHSI 3 OCTaHHIMM HAyKOBO-TEXHIMHMMHM pPO3pOOKaMH y I ramysi
J03BOJIsIE HE JIMIIE MOJACPHI3YBAaTH HAasBHI CUCTEMH, ale i po3po0ATH HOBI, SIKi
BIANOBINAIOTh Ccrienuiri 3arpo3, MO0 TMOCTalOTh TIiepen  Ykpainor. HogirHi
TEXHOJIOTTl TaKOX MOXYTh CIPHUSTH CTBOpPEHHIO iHTerpoBanux cuctem I[II10O,
3/IaTHUX IIBUJKO aIaNTyBaTHCS A0 3MIHM YMOB OOMOBUX JTIi.

[licns 300py ¥ aHANBy JaHUX BaXJIMBO 3a0€3MEYUTH MPAKTUYHY MEPEBIPKY
peKoMeHamii Ta BUCHOBKIB. lle MoOkHa 3IICHUTH dYepe3 TICHY CIIBOpAIio 3
excrieptamu Ta (axiBigiMu y ramysi [1T10, 30kpema, nuisixoMm oprasizailii ceMiHapis,
KOH(epeHIld Ta poOOUYMX Tpyn 13 3alydeHHAM MDKHapoJHUX ¢axiBuiB. Taka
B3aEMO/IIS CIIpUsi€ 0OMIHY JOCBIIOM 1 J0TIOMarae HampamtoBaTH CIUIbHI MIXOH 10
BHUPIIICHHS aKTyanbHUX mpoOieM. CrTaxyBaHHS odilepiB OpTaHIB yNpPaBIHHSI Y
MPOBIAHUX KpaiHax 13 po3BUHEHOIO cucTemoro [IT1O mo3Bosi€ OTpUMAaTH PAKTUYHI
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3HAHHS Ta HABUYKH, 1110 MOXYTh OyTH KOPUCHUMHU JIJIsl BAOCKOHAJICHHS HAITIOHATLHOT
O€3IeKH.

HactynmHuM KpOKOM € MpOBEJCHHS HaBYAJIbHUX TPEHYBaHb Ta TECTYBAaHHS Ha
HasBHuX cuctemax I[II10. Ile mo3Boissie BUABUTH CHa0KI MICII Ta ajganTyBaTH
TEXHOJIOTHl 710 pealbHUX yMOB. lIpoBeneHHS peryasipHUX TPEHYBaHb MiIBUIIYE
00€31aTHICTh 1 TOTOBHICTh CHUCTEMH 1O pearyBaHHs Ha PI3BHOMAHITHI 3arpo3u.
BaxxnBo Takox BpaxoBYyBaTH peaii 00HOBUX il B yMOBax YKpaiHH, 00 AOCATTH
MaKCUMaJIbHO1 €()eKTUBHOCTI 3aCTOCYBAHHS ITUX CUCTEM.

Ocrtarounum eranom € (opMyBaHHs a00 KOPUT'YBaHHS HaIlIOHATBHOI CTpaTerii
npoTUMOBITPsiIHOT 000poHU. Ha OCHOBI OTpuMaHMX 3HaHb 1 IOCBiLy Mae OyTu
po3pobiena ctparerid, sika iHterpye 110 B 3aranbHy BIACHKOBY JOKTPUHY KpaiHH.
[ls cTpaterisi MOBMHHA BpaxoBYBaTH CY4YacHl BUKJIMKH, Taki sIK 3arpo3u 3 OOKy
OE3MUIOTHUX JITATbHUX amapariB Ta KiOepHeTMYHUX aTak. KpiM Toro, HeoOXimHO
CTBOPUTH CHUCTEMY IOCTIMHOIO MOHITOPUHTY Ta OLIHKA  €(PEeKTUBHOCTI
BIIPOBA/PKEHUX pIlleHb, M0 JO03BOJUTHh IIBUAKO aJanTyBaTHCS JO 3MIH 1
MIITPUMYBATU BUCOKUN PIBEHb 3aXHUCTY.

Takum YWHOM, BUBYEHHS Ta BIPOBADKEHHS JOCBITY HPOTUIOBITPSHOI
000POHU € BaXJIMBUM 1 HEBIJ' €MHUM TPOIECOM JJIsi 3a0€3MEUEHHS HAIIOHAIBHOT
O0e3nekn Ykpaian. CHCTEMaTMYHMM MIiOXig A0 aHam3y, ajanTaiii TeXHOJIOTIA Ta
MDKHApOHOT CIIBITpAIli JJO3BOJIUTH HAIllM KpaiHi €heKTUBHO MPOTUCTOSTH Cy4aCHIM
3arpo3am Ta 3MILHUTH CBOKO 00OPOHO3IaTHICTh Y OBITPSHOMY IPOCTOPI.

YK 351.862.2

PikynoB O.M., k. T. H., JIOIIEHT, 3aCTyIHUK HadajdbHUKA Kadeapu JepixaBHOT
Oesnexku Ta ynpasiiHHA HamionanbHoi akagemii HamionanbHO1 rBapiii YkpaiHwu,
noJIKOBHUK, 2Kadincbkuii B.M., crapumii Buknanau kadeapu aep>kaBHOT Oe3meKkH
Ta ynpasmHHA HamionaneHoi akanemii HamonaneHo1 rBapaii Ykpaiau

MOPSAIOK MPUVHATTS I OXOPOHY TA OBOPOHY BAK/IMBUX
JAEPKABHUX OBEKTIB B OCOBJIMBUM IIEPIOJ BINMCBKOBUMMH
YACTUHAMMU (IIAPO3AIJTAMMUA) HI'Y

3 OTpUMaHHSIM JUPEKTUBU (PO3MOPSIKEHHS) 3 TEPUTOPIATILHOT 00OPOHH
mTaboM BIMCbKOBOI yacThHHM (miapo3airy) HamionamsHoi rBapaii Ykpainu, Ha SKYy
MOKJIAJICHO 3aBJIaHHS 3 OXOPOHH 00’ €KTIB B OCOOJIMBHUI NEPiO, OPTAHI3ZOBYIOTHCS
HACTYIHI 3aX0/1H:

HAJIArOJKYETHCS B3a€EMOJISI 3 aAMIHICTpAIEl0 00’€KTa Ta YTOYHIOETHCS
NOPSIIOK BUKOHAHHS 3aX0[IB, ykazaHux B akTi MBK, TepMiHu npuiHATTS 00’ €KTY
i BIACHKOBY OXOPOHY;

YTOYHIOIOTHCS PO3PAXYHKH CHJI Ta 3ac00iB, SIKi IUVIAHYIOTHCS 3alydaTHCs 0
BUKOHAHHSI 3aBJIJaHb OXOPOHU 00’ €KTA;

OpPTaHBOBYETHCS PO3BIAKA MAPIIPYTIB PYyXy 0 MICI[b BUKOHAHHSI 3aB/IaHb;

311MCHIOETHCS NIEPEBIPKA TOTOBHOCTI 00’ €KTa 10 Tiepeiadl Moro mij BIACHKOBY
OXOPOHY.

[limcTaBoro i OpUHHATTA 00 €KTy 1M BIMCBKOBY OXOPOHY € Haka3
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KOMaH/I1pa BIMICHKOBOI YaCTHUHH.

[Ticns npuitHATTS 00’ €KTa Mifi OXOPOHY CKIAJAEThCS aKT MPUMMaHHA 00’ €KTa
M1 BIACHKOBY OXOPOHY.

J1o akTa 104ar0ThCs TOJATKHU:

BUIOMICTh MpUHOMY Ta mepeaadi OyJiBesb, MPUMIILIEHb Ta MaTepiabHUX
3ac001B, 110 NEPEJAIOTHCS B TAMYACOBE KOPUCTYBAaHHS BIICHKOBIM YaCTHHI,

BIIOMICTh MPUHOMY Ta Tepeaadl HKEHEPHO-TEXHIYHUX 3ac00IB OXOPOHM Ta
3aCO0IB BUSIBIICHHS, IO TEPEIAOThCSI B THMYAcOBE KOPHUCTYBAHHS BINCHKOBIH
YaCTHHL

[linmucani Ta 3aTBEpAKEHI B YCTAHOBJICHOMY HOPSAKY IPUMIPHUKH
NPUAHATTS HAJACWIAIOTHCS: |- MPUMIPHHUK — Ha ajgpecy 00’ €KkTa; 2-il MPUMIPHUK —
710 OpTaHy BIMICLKOBOTO YIPABIIHHSA, Y MANOPSAIKYBaHHI IKOTO TIepedyBa€e BIiChKOBA
YacTUHA; 3-i MPUMIPHUK — J0 BIICHKOBOT YaCTHHHU.

3a HEOOXITHOCTI CKJIaIa€ThC aKT PO BHECEHHS YAaCTKOBUX 3MIH Y CUCTEMY
OXOpOHH 00’ €KTa.

3HATTS OXOPOHHM 3 00’ €KTy 3AIMCHIOETHCS HAaKa30M KOMaHAWpa BIMCHKOBOI
YaCTUHM Ha TIICTaBl BUIMOBIIHOTO HOPMAaTHBHO-TIPAaBOBOTO akra (Ykasy
[Ipesunenta Ykpainu, noctaHoBu (po3nopsixenHs) KaOinery MiHicTpB Ykpainu
TOILIO).

VY MupHH yac (BifOyIOBHUHN TEpIOa MIC/IA 3aKIHUCHHS BOEHHUX 1) 3HITTS
OXOpPOHHU 3 00’ €KTa 3IMCHIOEThCS KoMiciero 3 npenctaBHukiB HI'Y Ta anminicTpartii
o0’exrta. Ilicis 3HATTS OXOPOHU 3 00’ €KTa CKIAJAETHCS aKT 3HITTS OXOPOHU 3
00’ €eKTa.

B akTi 3HATTS 3a3HA4aE€ThCA Jara Ta 4Yac 3HATTI OXOPOHHU 3 00’€KTa, CTaH
NPUMILLEHb, OTOPOXKI Ta IHXKEHEPHO-TEXHIMHUX 3acO0IB OXOPOHM, a TaKOXK
BKa3yIOThCS HEMOJIKH, BUSBJICHI T Yac 3HATTA 00’€KTa 3-MiI OXOpOHHU, 13
3a3HAYEHHIM 3aXO0/JlIB 1010 TX YCYHEHHS.

Jlo akTa momaroThCS JOJATKH: BIAOMICTh NMPUMOMY Ta Tiepemadi Oy/iiBeb,
NpPUMILIEHb Ta MaTeplaibHUX 3aco0iB, sKI OyiaM mepegaHi B THMYacoBe
KOPUCTYBaHHS BIMCHKOBIM YaCTHHI;

BinomicTe mpuiioMy Ta Tepenadi IHXEHEPHO-TEXHIYHUX 3aC001B OXOPOHH Ta
3ac001B BUABJICHHS, SIKI OyJM TepefaHi B TUMYAacoBE KOPUCTYBaHHs BIMCHKOBIN
YaCTHHL

Jlonatku A0 aKkTa 3HATTA 00’ €KTa 3 OXOPOHU BIANPALLOBYIOTHCS aHATIOTTYHO
aKTy TIPUHAHATTS 00’ €KTa ITiI OXOPOHY.

[linnucanHss Ta pO3CHJIAHHS akTa 3HATTA 00’ €KTa 3 OXOpPOHHU, 0(OPMIECHHS
JI0AATKIB 3IMCHIOETHCS AHATIOTTYHO aKTy IPUHHATTS 00’ €KTA Iii OXOPOHY.
NOAJbIIOTO 3AIMCHEHHS: 3HUILEHHS, BTPATH JIep>KaBHOT'O 3HAUYEHHS, €BaKyallii.

3a pilleHHSM KEpIBHUKA OpraHy BIICBKOBOTO YIPABIIHHS, B ONEPAaTUBHOMY
MIMOPSKYBaHHI SIKOTO 3HAXOJUTHCS BIMCHKOBA YacTHWHA, MIIPO3JUIM OXOPOHHU
MOXYTh MEPEMIIyBaTUCS Pa30M 3 €BaKyHOBaHUM 00’ €KTOM 13 3a0e3neueHHsIM Horo
OXOpPOHM [T Yac TEPEMIIICHHS Ta OpraHi3amii WOro OXOpOHW Ha Oe3meuHId
teputopii. JIJis opranBaii HWOro OXOpOHH Ha MapIIPyTi CITyBaHHS Ta B HOBOMY
MICIII JIUCJIOKAIlli KOMaHJAMPOM BIHCHKOBOT dYacTuHU (MIIPO3JUTY) pa3oMm 13
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aJIMIHICTpAIlIE0 00’ €KTa PO3POOJISETHCS BIIMOBIIHA CITy>)KOOBA JJOKYMEHTAITIA.

Y pa3i 3HWIICHHS YW BTpPaTH JICPKABHOTO 3HAYCHHS 00’ €KTa KOMaHIHP
BIICEKOBO1 YacTWUHH (TIPO3/ALTy), SKa 3JIHMCHIOBaJAa WOTO OXOpPOHY, IOIMOBImae
CTapIIIoMy OIEPaTHBHOMY HavyaJlbHUKY Ta JIi€ 3a HOr0 BKa3iBKAMH.

YK 004.41

Pyb6asoB B.l., K.T.H., JOIIEHT, CTapuIMii BUKIagad XapKIBCAKOTO HAIIOHAILHOTO
yHiBepcutery [loBitpsanx Cun imeHi IBana Koxenyba, PyoasoBa P.l., craprmii
BUKJIJIau XapKIBChKOTO HalloHabHOTO yHiBepcureTy [loBitpsinux Cun imeHi IBana
Koxeny0a, Orpemxko H.M., Bukiagay XapKIBCbKOTO HAI[IOHAIBHOTO YHIBEPCUTETY
[oBirpssanx Cun iMeHi [Bana Koxeny0a

MMPOT'PAMHE 3ABE3INEYEHHS JIJII AHOHIMI3AIIIL TA
HIN®PYBAHHA

3pocTaroua yacTtoTa Kibeparak, cmpo0 370BKUBAHHSI 0COOUCTUMH JaHUMH Ta
H}OpMaIIfHUX BUTOKIB CTBOPIOE HEOOXIIHICTH Y pO3pOOLl HOBITHIX PILIEHb IS
3axucTy HpopmMali. BilicbKOB1 4acTO CTalOTh LULTIO PO3BITYBAILHUX 1 MIKIJIMBUX
aTak, ToMy e(GeKTHBHI MEXaHBBMH aHOHIMBamii 1 MmmdpyBaHHI € >KUTTEBO
BaYKJIMBUMU JJIs1 3a0€3I1eUeHHS IXHbO1 O€3MeKH.

[ndopmarriitna 6e3rneka Biirpac KpUTHIHY POJIb Y CY4aCHOMY CBITI, OCOOJIHBO
B YMOBax BIliHM B YKpaiHl. BoHa 3a0e3neuye 3aXucT JaHUX, CUCTEM Ta KOMYHIKaI[IA
Bifl KiOep3arpo3, Kl MOKyTh BUKOPHCTOBYBATUCS I AecTadimizarti, Ae3iHdopmartii
Ta MaHIMyJAI. Y BiH1 iHOpMariiiHa Oe3meka aomomarae 3amoOirTH BUTOKY
qyTAMBOI 1H(opMallii, 30epiraTy KOHTPOJb HaJ I1HGOpPMalliHUMU TOTOKaMH Ta
dbopmMyBaTH TPOMAACHKY CBITOMICTb.

B ymoBax koH}IKTY 60poTh0a 3a IHPOPMAITIIO CTaE HE MEHII BOKIIMBOIO, HUK
BIMCHKOBI Jii, ajke€ KOHTPOJb Haj IHGOPMAIIEI0 A03BOJSE BIUIMBATH HA AYMKY
HACEJICHHS Ta MDKHapOJHY CHUIbHOTY. ToMy 3MilHEHHs HQOpMaLIiiHOI Oe3neKH €
CTpaTeriyHUM 3aBJaHHSAM JIJIs1 3a0€3MeUEHHS HAllIOHAIbHOT 0€31eKU Ta CTa0UIbHOCTI
KpaiHu.

[lepen po3poOHUKaMU NPOTpaMHOTO 3a0e3MeyeHHs i1 aHOHIMI3ali Ta
mm@pyBaHHS JaHUX CTOSITh KUIbKa OCHOBHHMX 3aBJaHb: 3a0€3MEUUTH HaAidHUN
3axXHCT 0cOOUCTOI iH(OPMAIIl Bil HECAHKIIIOHOBAHOTO TOCTYITY, PO3POOUTH METO/IH,
SIK1 TO3BOJITFOTh BUJAINTH a00 3aMacKyBaTH OCOOMCTI JIaHi, 00 YHEMOKIMBUTH 1X
imeHTUdIKaIlo, TOTPUMYBATUCh HOPMATUBHUX BUMOT 1 CTaHIAPTIB O€3TEKH JaHUX,
aJie HAMTOJIOBHIIIIE — CTBOPUTH 3PO3YMULIUI JJIs1 KOPUCTYBaHHS iHTEpderic.

AHOHIMBAIlS — II€ Mpolec BUAAIEHHS a00 MacKyBaHHA OCOOMCTHX JIaHUX,
o0 YHEMOIKJIMBUTH IEHTH(]IKAIIIFO 0COOH.

OCHOBHI IPUHIUIIN AHOHIMI3ALlii:

1. HenosepueHnicth: Jlani HE MOXyThb OyTH BIZHOBJEHI JO IEPBICHOTO
BUTJISILY.
2. 3axucT 1meHTHYHOCTL: Bcei imeHTHdiKaropm (IM’s, agpeca TOIIO)

3aMIHIOIOTHCS A00 BUAAISIOTHCS.
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3. Konrekctyanbna Oe3neka: AHOHIMBBAIlsl Mae BpPAaxXOBYBaTh KOHTEKCT
BUKOPHUCTAHHA JTAHUX, 100 YHUKHYTH MOKJIMBOCTI pelIeHTU(IKALLI.

4, Binnosimaicte ctaHmaptam: [Ipomec Mae BimmoBimaTH HOPMaTHBHUM
BHMOTaM 1 pEKOMEH/IAIIISIM 11010 3aXHCTY JaHUX.

OcHoBHi MeToM IMGPYBAHHS IJIS1 3aXUCTY JIaHUX:

1.  Cumerpuune umdpyBanus: OAMH KIOY BUKOPUCTOBYETHCS IS
nmppyBanHs Ta nemmppysanns (Hanpuknaa, AES).
2. Acumerpuune mmdpyBaHHS: BHKOPHCTOBYIOTHCS Tapa KIIIOYIB —

BUIKpUTHIN (17151 tmmdpyBaHHs) Ta 3akpuTuil (it AemmpyBaHHs) (HApUKIAL,
RSA).

3. XenryBanssi: [lepeTBopeHHs naHuX y (IKCOBaHY JOBXKUHY PsIAKa, IO HE
Moxe Oyt BimHOBIIeHA (Hanpukian, SHA-256).

4. udpyBannss Ha piBHI  QailmB: 3acTocyBaHHs  IM(PYBaHHS
oe3nocepeaHbo 10 ¢ailmB A 1X 3axucTy (Hanpukian, VeraCrypt).

TecTyBanHsa Ta Bepuikallis MporpaMHOro 3a0e3neueHHs g aHOHIMI3aIl Ta
nm@pyBaHHS € KPUTUYHO BKJIMBUMU 3 KUTbKOX MPUYMH: HEMPABUILHO pealli30BaH1
ATOPUTMHU MOXYTh TMPHU3BECTU 1O BUTOKY IH(OpMalii Ta AaHUX, TECTyBaHHS
JOTIOMAarae BHSBUTU TMOTEHIIMHI BPa3JMBOCTL, Kl MOXYTb OyTH BHUKOPHCTAaHI
3JIOBMHUCHHKAMU, TECTyBaHHS TapaHTYeE, 0 MEXaHI3MH aHOHIMI3aIlil Ta muQpyBaHHS
MPAIIOI0Th HAJIGKHUM YMHOM Y BCIX CIICHAPITX.

[Iporpamue 3a0e3neueHHs Uil aHOHIMI3alll Ta MU(PYyBaHHS € HAA3BUYANHO
BAXJIMBUM IHCTPYMEHTOM JJIl 3aXUCTy KOMYHIKALIM 1 TaHUX K BIACHKOBHX, TaK 1
IUBUTBHUX 0CI0. Y KOHTEKCTI 3pOCTa0UMX 3arpo3 KibepOe3rekn Ta iHhOpMaIiiHIX
arak, Taki pilIeHHs 3a0e3Meuy0Th KOHDIIEHUIMHICTh Ta IUTICHICTb.

EdextuBHa aHOHIMBALS J03BOJIsIE 30epiraTh 0COOMCTY IHQOpMaII0 B
Oesmeni, a mm@pyBaHHsA 3axuilae KOMYyHIKaiii Bin mnepexoruieHHs. I[Ipote, mo0
rapalTyBaTH HAAIMHICTh 1 0€3MeKy WX pIlieHb, HEOOXITHO MPOBOJUTH PETEIbHE
TecTyBaHHS Ta Bepudikaiio. Lle 3abe3neuye He yuIe BiAMOBIAHICTS HOPMATUBHUM
BUMOTaM, aJie¢ i1 1OBIpY KOPUCTYBAUIB O TEXHOJIOTIHA 3aXUCTYy.

Omxe, po3poOka mnOporpaMHOTO 3a0€3MEUYEHHS I AaHOHIMBAlI Ta
mu¢pyBaHHS TOBUHHA OYTH MPIOPUTETOM sl 3a0€3MeUeHHS HAIIOHAIBHOT O€3IeKH
Ta 3aXUCTYy 0COOMCTOI H(pOopMaIli B yMOBaX CydacHUX BUKIIUKIB.

YK 004.56.53

PynaxoB B.l., mpoBigHuii HayKOBHH CHIBPOOITHUK HAYKOBO-JOCIIHOTO BIIILTY
[leHTpanbHOTO HAYKOBO-IOCIITHOTO IHCTUTYTY 030pO€HHS Ta BiiCcbKOBOT TexHIKH 3C
VYkpainu, a1.1T.H., npodecop, I'osenkoBcbka T.1., crapumii HaykoBui CHiBpOOITHUK
HAYKOBO-JOCHIHOTO Binaury lleHTpambHOTO HAyKOBO-AOCHIMHOTO IHCTUTYTY
030po€eHHS Ta BiiicbkoBO1 TexHiku 3C YKpaiHu, MiAIOJIKOBHUK

ITPOABU 3AI'OCTPEHHA K[BEPBIIZIHH][K HACJIIIOK
YKPAIHO-POCIMCBKOI BIMHHA

3a manumu kommanii Microsoft ta Bmamu CIIIA, xakepu, MoOB’sA3aHi 3

POCIICHKOIO PO3BIAKOI0, aTaKyBaJIM BIACHKOBHX Ta IHIIMX OCIO y CKIIQJHINA KaMIaHii
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3 Kpaabkku ocobucToi iHdopmMarrii. Xakepchka rpyna Hamaranacs MPOHUKHYTH B
CUCTEMH JICCATKIB 3aXiIHUX aHAJITUYHUX IEHTPIB, JKYPHAIICTIB 1 KOJHIIHIX
BIICHKOBHUX 1 pO3BIIHHUKIB.

['pyna, Bimoma ekcriepTam 3 kibepmmuryHcTBa sk Star Blizzard, po3cunana
CBOIM >K€pTBaM EJIEKTPOHHI JINCTH, 5K, 3/1aBATOCS, HAJIXOIWIHN 3 HANIHHOTO JKeperna
— TaKTHKa, BiToMa sk ¢pimHr. Hactipasi €e1eKTpOHH1 IMCTH MaJld Ha METI OTPUMATH
JAOCTYI 10 BHYTPIIIHIX €IeKTPOHHUX 0a3 JaHHUX >KEPTB, 0O BUKPACTH H(HOPMAIIiO
Ta TIEPEIIKOIUTH 1XHIA JISIIbHOCTI.

3a cnoBamu Microsoft, aii rpymu Star Blizzard Oymu HamosiernmBuMu Ta
BUTOHUYEHUMH, 1 Ipyla 4acTo ACTAILHO JOCIIKYBajia CBO1 )KEPTBU MEpel THM, SIK
noyatu araky. 3a cioBamu Kommadii, Star Blizzard Takoxx mepecninyBana rpymnu
IPOMAIIHCHKOTO CYCHUILCTBA, PI3HI aMEPUKAHCHhKI KOMIIAHIi, aMEpUKAHCHKUX
BIICBKOBUX MUIPAAHUKIB 1 MIHICTEpCTBO €HEPIreTUKH, K€ KOHTPOJIOE OaraTto
SJIEPHUX TPOTPaM.

Ha nouarky »xoBTHs cyn CIIA migroryBaB JOKYMEHTH, IO J03BOJISIIOTH
Microsoft 1 MinictepctBy toctuiiii koHpickyBaTti moHan 100 momMeHHUX IMEH BeO-
caiTiB, OB’ si3aHuX 13 Tpynor Star Blizzard. 1ls nis Oyna BUKoOHaHa MICIIs TOTO, SIK
Microsoft 1 NGO-Information Sharing and Analysis Center, HekoMep1liiHa TEXHIYHA
opraHi3ailii, sgKa po3ciiayBana iIbHICTH Star Blizzard, momanm 1mo30B mpoTtu
XaKepChKOi MEPEKL.

Bnapga CIIIA nHe Bmamacs B moapoOuill MO0 Pe3yJIbTaTUBHOCTI Mik Star
Blizzard, ame 3asBuia, 1o O4YIKye, IO POCIS MPOJOBXKYBATHME 3AIMCHIOBATH
XaKepchKi ataku Ta Kibeparaku poTy CIIIA Ta TXHIX COIO3HHKIB.

3rimHO 3asBM 3aCTYMHHUKA Te€HEpalbHOTO TMpokypopa Jliza Monako mim yac
oroJomeHHs npo ai CIHA nportu rpynu Star Blizzard pocilicbkuii ypsi 3amycTiB
IO cXemMy, 1100 BHKpacTd KOHQiIeHIiHHY iHQOpMaIilo aMepHKaHIIIB,
BHKOPHCTOBYIOYH, 3/TaBATOCS O, 3aKOHHI 00JIIKOB1 3aIIMCH €JICKTPOHHO1 MOIITH, 00
00MaHOM 3MYCHTH >KEPTB PO3KpUTH OOJIKOBI maHi. BoHa mimkpeciwia, 1Mo Mpu
NOCTIMHOI MIATPUMII MapTHEPIB 3 mpuBarHoro cekropy Buagza CIIA Oyne
HEBIIMHHOIO Yy BUKPUTTI POCIICHKMX XakepiB 1 KIOEP3JOUMHIIB, 00 M030aBUTH iX
IHCTPYMEHTIB TXHBOT HE3aKOHHO1 JTISITLHOCTI

I'pyny Star Blizzard moB’s3ytore 3 ®denepanbHOIO CIIy>KO0010 O€3MeKku pocii
(®CB). Munynoro poky OpuTaHChbKa Biaja 3BUHYBATWIAa IPYIy B OpTaHI3aLli
OaraTopiyHOT KaMmMaHii KIOEpIIMHUIyHCTBA MPOTH OPUTAHCHKUX 3aKOHOJABIUB.
Kowmmnanis Microsoft 3asBuia, mo cmocTepiraiga 3a AecsiTkaMu crpod rpymm Star
Blizzard, cnpsimoBanux Ha 30 pBHHX 00’ekTiB 3 ciuns 2023 poky. Excmeptu 3
KiOepOe3MneKn aMepuKaHChKOi OararoHaIllOHATLHOI KOPIOpallii KaxyTh, II0 Tpyna
Star Blizzard BusBunmacs oco6imBo HeBioBuMoOr. 3aaTtHicTs Star Blizzard
aJIanTyBaTUCS Ta MAacCKyBaTH CBOIO IMEHTUYHICTh € TOCTIMHOIO MPOOJEMOIO IS
npodecioHaniB 3 KibepOe3neKu.

Pazom 3 amepukancbkumu >kepTBamMu Xakepu Star Blizzard mepeciimyBana
JroAed 1 rpymu mo Bciii €Bpom Ta B iHmmX kpaiHax HATO, 6Gararo 3 Hux
MITPUMYBAIIM YKpaiHy IMICJIsI BOEHHOTO BTOPTHEHHS POCIi.
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APPLICATION OF THE AUDIOMETRIC COUNTER-BATTERY SYSTEM
IN THE INTERESTS OF ENEMY TROOPS RECONNAISSANCE

Artillery sound reconnaissance remains an integral part of counter-battery
warfare (CBW). During the Russian-Japanese War (1904-1905) and the World War I,
sound ranging systems were almost the only means of locating enemy artillery
batteries by the sounds of gunfire. The development of aviation had added the aerial
reconnaissance to the means of detecting and locating the artillery firing positions for
delivering indirect fire during the World War II.

At present, a relatively young type of intelligence, namely radar, has the lead in
terms of the effectiveness of locating enemy batteries, accuracy and speed of
operation. However, the presence of probing radiation significantly reduces the
capabilities of CBW radar stations, particularly the time of safe operation of the
station at the position. Therefore, to ensure their successful employment, CBW
stations use sound ranging systems, which are perhaps the only ones that ensure the
continuity of reconnaissance and are in fact undetectable by the enemy.

Today's combat conditions, and particularly the Russian-Ukrainian war,
indicate the need to improve sound ranging systems and reduce the impact of the
main drawbacks of sound reconnaissance: dependence on the accuracy of
meteorological conditions and significant errors in determining the target's
coordinates as a consequence, as well as the time consuming and complexity of the
procedure for deploying automated sound ranging systems.

The beginning of Russia's full-scale invasion of Ukraine gave impetus to
changes in approaches to warfare and the development of new means. We are
noticing not only the adopting of new means, but also new approaches to their use.
Sound ranging also develops, and not only due to the supply of weapons by our
partner countries in the anti-Putin coalition. For example, a significant breakthrough
in the development of sound intelligence was the creation of the native audiometric
system (AMS). In this context, the analysis of the basics of this system, the combat
experience of its use during the Russian-Ukrainian war, and the search for ways to
improve it based on this analysis is an important research task.

In view of this, the purpose of this work is to analyze the tactical and technical
characteristics of the AMS, the general procedure for its deployment, and to identify
ways to improve its effectiveness.
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Considered system is an audiometric system that provides the ability to
automatically detect and determine the coordinates of artillery firing positions, as
well as the impact sites of shells (mines, missiles) and air targets by recognizing and
constructing a sound diagram, determining the direction to the target from the AMS
sensor posts, and computing the grids of the target.

The AMS kit is a cluster system consisting, as a rule, of eight sound receivers,
a mobile automated operator's workstation (laptop) with installed software, a weather
station and additional equipment necessary for operation.

The determination of the real tactical and technical characteristics and their
compliance with the declared ones was carried out based on research and analysis of
the experience of combat operations and practical exercises. It was found that in
general, combat capabilities in terms of detection range correspond to, and in some
respects exceed the characteristics of previous models of sound reconnaissance
equipment. In particular, the maximum reconnaissance range of artillery systems can
reach up to 30 km under favorable reconnaissance conditions; the minimum
reconnaissance range is determined by the distance of the deployment line from the
front line of friendly troops and equals to 3 km. The reconnaissance sector relative to
the acoustic base directrix has been increased by up to 1.5 times compared to
previous models, which will expand the width of the reconnaissance lane and ensure
overlap with the reconnaissance lanes of adjacent units. An important consequence of
the increase in the reconnaissance sector is the ability to reduce the deployment front
of the AMS set, and, accordingly, the time for deploying the system and the number
of its personnel. These indicators are close to those for some native radars.

In general, there are significant advantages of this AMS kit compared to older,
and even foreign models:

AMS is easy to use and deploy;

this system is low-profile and, in fact, has no emission;

compared to other systems, higher accuracy is observed when using artificial
intelligence to process the surveillance data;

low cost compared to foreign sound ranging systems.

In addition, there are known cases of successful detection and finding the
direction of flight of air targets. For example, the media recently reported that a
sound ranging system had detected the direction of flight of a Shahed-136 strike
UAYV, which allowed our air defense systems to destroy it. This is not the exceptional
case, so it is advisable to expand further the use of the AMS for other than artillery
units, and to establish interaction with air defense units and mobile fire groups to
destroy air targets.

It should also be noted that, like many modern developments, AMS has
disadvantages that are typical of sound ranging systems. They are caused by the
presence of a ballistic wave that resulting from the flight of a projectile at supersonic
speed. This wave mainly is able to reach the sound sensors when the trajectory of the
projectile passes by these sensors. In this case, false detections occur along with true
ones, and the system operator is faced with the task of detecting these false
detections. One of the available organizational measures for selecting the correct

detectings is to analyze the signal reception time. A more time-consuming approach
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would be to visually analyze the sound pressure waveform at the moment of arrival
of the acoustic wave of a gunshot or ballistic wave; the AMS interface allows for this
If time permits. However, it is obvious that under modern conditions it is necessary to
provide for automatic recognition of a ballistic wave.

At present, national developers are using correlation analysis to extract the
useable signal, i.e., the muzzle wave, but the emphasis is mainly on comparing the
signals received by different the sound sensors of the acoustic base. This approach
provides few opportunities to cut off the ballistic wave, and the operator records
several readings, only one of which would be true. It should be noted that the well-
known Hostile Artillery Location System also has worse performance in terms of
artillery battery detections if the trajectory of the shells passes close to the positions
of sensor posts. During the practical work, it was found that the closest sensor posts
do not detect shots, presumably due to the overlap of muzzle and ballistic waves, and
the detection by other posts is of low accuracy. It should be noted that false
detections are not actually recorded.

A more sophisticated tool for analyzing the frequency characteristics of
acoustic waves with consideration of time parameters is wavelet analysis. During this
analysis of acoustic wave samples, the authors obtained maximum points in the
corresponding frequency ranges of muzzle and ballistic waves. However, it takes a
long time (10-20 s) to perform such an analysis, which, in the opinion of the authors,
can be reduced by optimizing the algorithm.

Along with the impact of the ballistic wave, developers are faced with the
difficulty of adjusting for meteorological conditions that are highly variable in both
time and space. At present, there are various approaches to taking meteorological
conditions into account. For example, it could be use of meteorological sensors along
with all acoustic sensor posts and building a meteorological model of the atmosphere
considering the data from the meteorological bulletin MET TA. This makes it
possible to achieve an accuracy of up to 1% of the target range. Another promising
approach is to select a meteorological model of the atmosphere considering ground
meteorological data and the true coordinates of the detected targets provided by a
more accurate type of reconnaissance, i.e. radar of UAV.

As a conclusion, we note that automated acoustic sounding systems remain an
effective tool in the counter-battery of the Ukrainian Defense Forces. The main ways
to improve the accuracy of sound ranging systems, in our opinion, are the use of
optimized algorithms for separating the useable signal and ballistic wave, as well as
an integrated approach of taking into account the meteorological state of the
atmosphere, both from the network of meteorological sensors and assessing the
Impact of meteorological data by comparing the sound ranging system detection and
data according to the true location of sound targets. It should be added that the
authors are aware of other approaches to determining the direction of targeting by
acoustic systems based on sensors that determine the direction of acoustic wave
oscillations, but such high-tech sensors are currently unavailable to national
developers, and on the other hand, they still do not demonstrate higher accuracy
compared to other known automatic sound ranging systems.
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Finally, in order to gain an advantage on the battlefield, all of us need to look
actively for a new approaches to improve reconnaissance means and weapon.
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THE PERSPECTIVES OF USING LIGHTER-THAN-AIR UNMANNED
AERIAL VEHICLES FOR RECONNAISSANCE AND ENGAGING THE
ENEMY

Compared to other conflicts, the russian-ukrainian war is characterized by the
widespread use of advanced technologies in command and control, decision-making,
firepower, and reconnaissance systems. At the tactical level this is mainly reflected,
among other factors, by the extremely widespread use of reconnaissance and strike
UAVs, as well as electronic warfare equipment that suppresses the operation of the
electronic means of the defense forces.

Along with the rapid growth of the aerial component of reconnaissance, there
IS an increase in the use of remote video surveillance systems using high-resolution
cameras with night vision and azimuthal measurements.

At the beginning of the hybrid war, Furia and Leleka-100 UAVs were used to
organize optical reconnaissance from airborne means. Subsequently, other models,
both native and foreign, were put into service with artillery reconnaissance units. In
the process of their improvement the radius of action increased, the inflows to units
expanded, and the percentage of target detection increased.

Quadcopters or multi-rotor UAVs are a popular type of aerial platform for
surveillance, mainly because of their wide availability on the civilian market.
However, they are not sufficiently protected from enemy interference.

We should also note other disadvantages of the aforementioned UAVS, which
are heavier than air and rise into the air due to aerodynamic forces. These include
energy consumption to achieve sufficient speed and altitude, short observation time
due to limited energy resources, and high cost due to the use of expensive electric
motors, batteries, control devices, etc. These factors point to the relevance of using
unmanned aerial vehicles that are lighter than air (LTA UAVS). Let’s note that such
vehicles have been used for military purposes for more than a century, both for
reconnaissance and as strike weapons. Let us remind the known example. The first
use of LTA UAVs to strike the enemy was the bombing of Venice by Austrian troops
in 1849. Although no significant damage was recorded, the garrison surrendered a
few days later.
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In view of this, the purpose of our work is to analyze the experience of using
lighter-than-air unmanned aerial vehicles and to propose approaches to the use of
these vehicles in modern wars.

Large lighter-than-air aircrafts, such as zeppelins (airships) and aerostats, were
used extensively during World War | and became important elements of military
strategy. These aircraft were used for reconnaissance, adjusting artillery fire, and
bombing. However, the development of the first anti-aircraft guns led to significant
losses of zeppelins.

Unlike dirigibles, aerostats were used exclusively for reconnaissance, as they
are less mobile but can easily rise to an altitude of up to 3 km to reconnoiter the area
and the actions of troops at a great distance.

Here are some examples of application. In 1915, British forces used aerial
photography from balloons to obtain important information about enemy movements
during the Battle of the Somme. French balloons were also used to protect Paris from
German air raids by creating an air barrage of hundreds of balloons.

The analysis of the use of LTA aircraft during the First World War allows us to
draw conclusions about its positive and negative aspects. At the beginning of the First
World War, when aircraft were not widespread and sopbhisticated, LTA UAVsS
provided effective aerial reconnaissance and artillery adjustment, and could carry a
significant amount of weapons, ammunition, equipment, and make long flights. At
the same time, we note their low maneuverability and vulnerability to ground fire. In
addition, with the development of aviation in 1917, Britain developed a special
fighter plane to fight airships.

Despite the certain obsolescence of these vehicles, the use of airships and
balloons provided the basis for understanding air warfare. It was concluded that
gaining superiority over the enemy in the air was critical: all parties to the conflict
realized that air dominance was the basis for victory on the ground; this accelerated
the development of aviation. Let's focus on the types of combat support and tactics
that emerged at that time:

aerial reconnaissance: previously this type of intelligence was not considered
due to impracticality, but new technologies and ingenuity have made it possible to
obtain intelligence more effectively;

aerial bombardment: although the effectiveness dropped sharply after the first
air raids, it gave impetus to the development of weapons in this area;

air defense: the creation of an air barrier that forced enemy shells to detonate in
the air by colliding with a balloon.

In World War Il, the LTA UAVs were used mostly for other tasks, because the
military planes of that time met the needs of the army in aerial reconnaissance.

However, their development did not stop, and with the development of
technology, there were ways to modernize these vehicles:

Controlled aerostats: Today's technology has made it possible to build
controlled aerostats with engines that can maneuver and perform numerous tasks; this
has greatly increased their effectiveness in reconnaissance operations;
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Surveillance systems: Modern aerostats are equipped with sensors and high-
resolution cameras, which allows them to perform patrolling tasks and accumulate
information about the enemy;

We cannot but mention the incident that took place in recent history, in 2023,
with a Chinese balloon, namely a stratospheric balloon, over the territory of the
United States in the stratosphere. According to US officials, the balloon contained
antennas and other equipment necessary for geolocation. The balloon was tracked
only over the state of Montana, flying over Canada undetected.

Considering the development of the LTA UAV in the context of the
development of the theory of warfare, we can highlight the advantages of these
vehicles. First, we note the significantly lower energy consumption: to lift the LTA
aircraft, there is no need to spend resources to keep the aircraft in the air. These
resources can be used to increase the flight time of the aircraft. The observation time
is limited only by the power consumption of the battery of the surveillance and
information transmission equipment. Secondly, an important advantage is the cost-
effectiveness of the LTA aircraft, low operating costs compared to conventional
aircraft. Thirdly, it is the possibility of modular aircraft configuration: depending on
the payload, the LTA UAV can act as a reconnaissance vehicle, bomber, airborne
repeater, radar reflector, fake training target or a means of interfering with enemy air
defense, etc.

The disadvantages of the LTA UAVSs are:

vulnerability to attacks due to their low speed and maneuverability;

low speed, comparable to the wind speed, which does not allow for a quick
response to changing conditions;

as a result, dependence on meteorological conditions: a strong wind or storm
will lead to uncontrolled rise or fall, which jeopardizes the mission.

Thus, based on the results of the study of the advantages and disadvantages of
using LTA UAVs in the context of their historical development, the following
conclusions were drawn regarding their use in the military sphere and
recommendations were made to overcome and minimize the impact of the
shortcomings of these LAs.

In our opinion, it is advisable to manufacture the shells of the LTA UAVs from
transparent in the visible spectrum and radio-transparent materials, which will
increase the survivability of these devices. On the other hand, the low cost will allow
the production of many such devices, the use of device swarming technology, and the
use of LTA UAVs as kamikaze: due to the impossibility of returning the device, it is
advisable to use the devices as a consumable due to their low cost. At the same time,
the issue of depleting the enemy's air defense system with these cheap munitions will
be addressed. It should be noted that the russian armed forces have been known to
use LTA UAVSs in this way.

Aerostats with expensive reconnaissance equipment should be placed in the
rear over the controlled territory. Such aerostats can also be used as platforms for
reconnaissance and destruction of enemy UAVSs: location at high altitude increases
the range of reconnaissance and the range of destruction by a strike weapon, since no

energy is required to lift the weapon to the required height.
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Thus, lighter-than-air aircraft can become an important part of aviation.
Despite their obvious drawbacks, they can be effectively used in modern warfare.
History shows that the concepts of the past often come back years and centuries later,
and modern technology allows us to rethink and modernize what was effective in the
past.
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LIJISIXW 3SMEHIIEHHS BTPAT BEPTOJILOTIB APl\/{II?'ICI)KOi ABIALI
M1 YAC BEJAEHHSI BOMOBUX 1N

AHaII3 CTAaTUCTUYHUX JaHUX POCIMCHKO-YKpaiHCHhKO1 BIMHU Ja€ MiACTaBU
CTBEPKYBaTH, 10 HAMOUILIINX BTPAT BEPTOJIHLOTH apMIMCHKOI aBiallii 3a3HAIIN I
Jac BHKOHAHHS BOTHEBUX 3aBJlaHb BACHHb y MPOCTUX METEOPOJIOTIUHUX YMOBaX Bil
Yp@KEHHS 3CHITHUMH KEPOBAaHMMH pakeTaMyd THMY "3eMJisi - TMOBITpsA" Ha erarmi
MoJIbOTY B pailoH BUKOHAHHS 00MOBOro 3aBAaHHA Ta i B paiioni uui. KpiM Toro,
KOHHIA YEeTBEPTUI BEPTOJIT ypaXKaBCsl BHACIIAOK BOTHEBOT'O BIUIMBY CBOIX BIACHK.

Mera nomoBimi — BHU3HAUUTH UULIXM 3MEHIIEHHS BTpar BePTOJbOTIB
apMIACHKOT aBlallii i1 yac BeAeHHs O0MOBUX JTiH.

BpaxoByroun 3a3HadeHMi aHali3 MO’KHAa CKa3aTH, IO /I YCIHIIIHOTO
BUKOHAHHS OOWOBHX 3aBJaHb 3 MIHIMATbHUMHU BTpaTaMH, KOMaHIHPaM BEPTOITHHX
MIPO3AUTIB HEOOXITHO IOTJIMOIIOBAaTH 3HAHHSA TaKTUKU MiApo3au1iB CyXOMyTHHUX
BIMCHK IIPHU BEACHHI HUMHU CY9acHOTO OO0, YITKO YSBIISATH POJb 1 MICIIE apMIMCHKOT
aBlallii Ha pPBHUX HOro eramax 1 NpPW BUKOHAHHI PIBHUX TAaKTUYHUX 3aBJaHb
CyxonytHumu Bilicbkamu. KpiM TOrO, Al YCHIIHOTO 3aCTOCYBaHHS apMIHCHKOI
aBiarlii B 600 HEOOXITHO BMITH y3T'0J)KyBaTH, CBOEYACHO YTOUYHIOBATH 1 TPaMOTHO
3AIMCHIOBATH B3a€MO/IIF0 3 YaCTHHAMM Ta MiAPO3AUIaMH IHIIHMX POJIB BICHK (BHIIB,
BIZTOMCTB).

MOXIMBUMH TUITXaMH 3MEHIICHHS PIBHS BTpaT BEPTOJBOTIB apMiHCHKO1
aBialii i Jyac BeACHHS OOMOBUX A B CydaCHHUX yMOBAaX, MOXKYTh CTaTH HACTYIHI
KPOKH:

OpraHiBailis [OCTa4aHHS Cy4aCHUX OOHOBUX (TpaHCIOPTHO-00MOBUX)
BEPTOJILOTIB IHO3EMHOTO BUPOOHUIITBA;

3a0€3MeYeHHs MOJKJIMBOCTI 3aCTOCYBAHHS BHCOKOTOYHOTO KEPOBAHOTO
PaKeTHOTO O030POEHHS BJIEHb Ta BHOYI B MPOCTUX Ta CKIAJHUX METEOYMOBaX, 3
JaBHICTIO ITycKy Big 10-12 kM 3a npuHIMIOM "mycTUB-3a0yB";

OCHAIIICHHS ONTHYHUMH Ta iHGPAYEPBOHUMH TPUIIUIHHO -TIOITYKOBUMU
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CHUCTEMaMHU 13 BUCOKOIO PO3AUTLHOIO 31aTHICTIO (Bim 100-KpaTHOTO 301IBIIICHHS ),

OCHAIIICHHS BEPTOJIHOTIB 0araroQyHKIIIOHATbHUMU MIPUCTPOSMU
BimoOpakeHHs HQOpMaIlil 3 MOKIHUBICTIO 1i MpuioMy-Tiepeaadl B 3ammdpoBaHOMY
CTaHl B €WHIA aBTOMATU30BaHINA CUCTEMI B JIAHI[ TIEPETOBUIN aBIaIlIiHWA HaBITHUK -
HadanbHUK ['BY - ekimax BepTONbOTY - KOMaHAHUI MyHKT (IyHKT YIpaBJIiHHS)
Opuraau (eckaapwibi, aBialliiHOI I'PyMH) apMIACHKOI aBiallii, 3 METOI0 OTPUMAaHHS
iH(popMalii 110710 KOOPAUHAT PO3TAIIyBAHHS CBOiX 3aralbHOBIMCHKOBUX MiAPO3ALTIB
Ha MictieBocTi, no3utiid 3aco0iB 11O mpoTuBHMKA, KOOPAWHAT Ta XapaKTEPUCTHK
IUIeH Ta 30H €PEKTUBHOTO BOTHEBOT'O YPAXKEHHS IIUICH;

OCHAIIICHHS BEPTOJBOTIB CY4aCHUMH PaAlOCTaHUIIMH, CIPOMOKHHUMHU
3a0e3neunTy 30UTbIIeHY adbHICTh TBOCTOPOHHBOTO 3aXHUIIIEHOTO Pajlio3B'a3Ky MK
BEpPTOJILOTAMU Y TIOBITPI Ta HA3€eMHHMMHU NYHKTaMH YIOPABIIHHA (KOMaHIHUMU
MyHKTAMU OKpEeMHX Opuraj apMiichKoi aBiallii, rpynamMu OOMOBOTO YIpaBIiHHS,
Nepe0BUMH aBIAlIHHUMU HABUTHUKAMU, TOIIO) 3 MOKJIMBICTIO Mepeaadl TaKTUIHO1
iHpopMaIlii Ta MUIEBKa31BOK HA OOPT BEPTOJIHOTY;

OCHAIIICHHS KOMAaHJHUX ITyHKTIB BIACHPKOBHMX 4YaCTHH apMIACHKOI aBiarii
brnJIA-po3BigHUKamMH, IIUIEBKa3IBHUKAMU Ta peTpPaHCIITOpaMH JJIs OpraHizaiii
Oe3mepepBHOTO 3B'SI3Ky Ta Tiepenadi TaKTHYHOI OOCTaHOBKM TIPU TIOJIbOTaX
BEPTOJHOTIB Ha TPAHWYHO MAaJMX BUCOTaX B JIaHI KOMAHIHHM MYHKT - €KImax
BEPTOJILOTY - Tpyna OOMOBOTO YIPABIIHHS - IEPEAOBUM aBlaIlIfHIN HABITHUK;

MOXKJIMBICTh TIYCKYy KEPOBAHMX Ta KOPEroBaHUX pakeT 0e3 Oe3mocepeaHboi
BUJIMMOCTI TPOTHBHHMKA Ta IMOJANbIE CYNPOBOJYKCHHS Ta HABEICHHSA KEPOBAaHUX
pakKeT Mepe0BHUM aBlalliiHUM HaBiTHUKOM abo briJIA;

OCHAIIICHHSI MEPEAOBUX aBIALIMHUX HABIIHMKIB MpUIagaMu 1HEGpauepBOHOTO
MapKyBaHHsI 11UT1 Ta IH(QpauYepBOHUMHU MasyKaMH JIJIi BAKOHAHHS HaBeEHb EKIMaxiB
BEPTOJILOTIB BHOYI.

Takum YMHOM BH3HAYEHI NMUIIXH TOBHUHHI 3a0€3MEYUTH YCITIIIHE BUKOHAHHS
00110BUX 3aBAaHb 3 MIHIMAJIbHUMHU BTpAaTaMu BEPTOJIbOTIB apMIACHKOT aBiallii mi yac
BeJICHHS 00MOBUX JTIH.
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YKPAIHU JUIA INABUILEHHA EOEKTUBHOCTI 11 3ACTOCYBAHHA

3 MmoYyaTKOM IMPOKOMAacIITabHOi 30poiHOT arpecii pociichkoi deaeparrii
nmpotd Ykpainm y HamionanmpHiii TBapai  YKpaiHM TPOBEACHO  3aXOJIH
BIIMOOUTI3YBaHHSI 1 PO3rOpPTaHHs BIICHKOBUX YaCTUH B PE3yJbTaTl SIKUX BOHU

30UIBIIMIINCH Y KUTbKICHOMY CKJIafl. [HTEeHCUBHUI XapakTep BeAeHHs OOMOBHX Jii,
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CyTT€Ba IiepeBara arpecopa y Ciax Ta 3aco0ax, 3MiHu y ¢dopMmax 1 crmocobax
3aCTOCYBaHHS BIMCHK Ta MOPSAKY i BIACHKOBUX YacTHH (MAPO3JUIB) i 4ac
BeZIeHHs 00¥0 (J1ii), MOsIBa HOBUX 3pa3KiB 030pO€EHHS Ta BIMCHKOBOI TEXHIKM HaJaHUX
KpaiHaMU-TIapTHEpAMH, BHKOPHUCTAHHS CyJacHHUX 3acO0IB YIMPaBIIHHSI 1 METOJIB
pOOOTH MOCaI0BUMHU 0COOAMU OpTaHiB YIIpaBIiHHS, HEOOXITHICTh CTBOPEHHSI HOBHUX
MoOWbHUX Tinpo3anB (ymapuux BAK, BorueBoi mniatpumku, PEB, IITKP,
CHaiirepiB), MOTPeOyIOTh OOIPYHTOBAHUX MITXO/IB O CTBOPEHHS (YIOCKOHAICHHS )
OpTaHBaIiHOI Ta OpTaHBAMIMHO-IITATHOI CTPYKTYpH OpHTragd OmepaTUBHOTO
npu3HaueHHs: HarionaneHiil reapii Ykpainu.

Pi3HOMaHITHICTH TIAPO3AUIIB y CKJai OpUraau ONnepaTuBHOTO MPU3HAYEHHS
Ta CKJIAQIHICTh iXHIX OPTaHBALIMHUX CTPYKTYp, (PakTOpiB Ta yMOB iX 0OHOBOTO
3aCTOCYBaHHS, 00'€KTUBHO 3yMOBIIIOIOTh ICHYBaHHSI PI3BHOMAHITHUX METOIB IXHHOTO
OpTaHBaIliHOTO YI0CKOHAJICHHS.

Bublp KOHKpETHOTO METOAYy TMPOBEAEHHS poOIT 3  yAOCKOHAIEHHS
OpTaHBaIlfHOT CTPYKTypH OpHraaud OINEpaTUBHOTO MPU3HAYCHHS 3aJICKUTH Bil
XapakTepy 3arpo3 i3aB/aHb, 10 CTOSThH Mepe BiiiChKOBOK YaCTHHOIO Ha MOJIi 6010,
HAsIBHOCTI BIMCHKOBUX peCypcCiB, KBaT(PIKOBAHOTO OCOOOBOT0O CKJIaay pPI3HUX
KaTeropiii, OOIPYHTOBAHOCTI HAasBHOI HOPMAaTWBHOI Ta MeToAW4YHOi Oa3u. Ha
MPaKTUIl, JOMNUIPHO BHUKOPUCTOBYBATH TIOETHAHHS METOJIB  MCHEIKMCHTY
opTraHi3aIlii, SKi HO3UTHBHO ceOe 3apEeKOMEHIYBAJIH 1 B MPOIIEC] JOMOBHIOIOTH OJUH
OJIHOTO:  EKCNEPTHOTO, TOPIBHAHHS Ta AaHaJori, CTPYKTypHU3ali METH,
OpraHi3aIiiHOr0 MO/IETFOBAHHSI.

Pob6otu 3 opraniBarmiiinoi moOymoBH OpHUragyd OMEPATHBHOTO MPHU3HAYCHHS
HEOOXITHO pO3MOYMHATH 3 pO3pOOSIEHHS (YI0CKOHAIECHHS ) OpTaHBaIlIMHUX CTPYKTYP
00MOBHUX MIAPO3/UIB BIMCHKOBOI YAaCTMHU BUXOJSIYM 3 TUIOBHX HOPM I iX
CTBOPEHHS Ta HassBHUX 3Pa3KiB OCHOBHOTO 030pO€HHS 1 00M0BOT TeXHIKK. AHAJIOTIUHI
MIIXOAN 3aCTOCOBYIOTBCS B XOJ1 pO3p00ieHHs (yIO0CKOHAJICHHS) OpraHi3aliiiHuX
CTPYKTYp MIIPO3UTIB 3a0€3MEUEeHH 3 YpaxyBaHHAM iX CIPOMOYKHOCTEH 00
3a0e31eYeHHd BUKOHAaHHS OOMOBHMX 3aBJaHb OOWOBUMHM MIAPO3AUIAMH OpuUragu
ONIEpaTUBHOIO Npu3HadeHHS. [Ipu po3poOIieHH] CTPYKTypH OpTaHy YIpaBIIHHSA
Opuramy OmEpaTHBHOTO MPU3HAYEHHS Ta OPraHBAlIMHUX CTPYKTYp MIIPO3/ILTIB
3a0e3MeueHHs 1X YUCENbHICTh HE MOBUHHA MEPEBUIINYBaTH 35 BiACOTKIB 3arajbHO1
MITaTHO1 YHCEIbHOCTI BIACHKOBOT YaCTHHH.

Po3pobnena opranizaiiiina cTpykTypa Opuraau OneparuBHOTO MpHU3HAYEHHS
HI" Ykpainu noBuHHa:

— BimoOpaxaTu XxapakTep BUKOHaHHS OOMOBHMX 3aBllaHb OpHUTraa0r0
OTIEpaTUBHOTO TMPU3HAYEHHS Yy BCIX BHUJAX OOMOBUX i sK OararonuibOBOIO
CUCTEMOIO;

— 3a0e3neuyBaty e(PeKTHBHE BUKOHAHHS OOMOBHX 3aBJaHb BIIMOBIIHO IO ii
(YHKIIOHAILHOTO TPU3HAYEHHS, OPTaHBBalLII0 MIATOTOBKM OCOOOBOr0 CKIaAy Ta
3aX0q1 MOBCAKICHHOI IISJIbHOCTI,

— BpaxoBYBaTH peajibHI BOEHHO-EKOHOMIYHI CIIPOMOKHOCTI JIEp)KaBU OO0
3abe3neuenas OBT ta MT3 Tta parionansHe (piHaHCYBaHHS HA 11 yTpUMaHHS,

— BUKIIIOYATH TMapajieibHO 04l Ta AyO0Jordl OJMH OJIHOTO CTPYKTYpHI
HIIPO3AUIM Ta OPTAHU;
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— 3a0e3rnedyBaTu YITKICTh MOOYIOBH YIPaBIiHHSA, OOMEXYBAaTh KUIbKICTb
BEPTUKAIBHUX 1 TOPU3OHTAILHUX PIBHIB YIIPABJIIHHS;

— IIBUAKO pearyBaTy Ta JUHAMIYHO aJalTOBYBATUCS JI0 3MIH (OPM 1 cIOCOOIB
BEIECHHS OOMOBUX i

— 3a0e3meuyBaTH MIANOPSAAKYBAaHHS CTPYKTYPHUX MiIpo3AUIB Opuragu
OTIEPATUBHOTO MPU3HAYEHHS OJHOMY KEPIBHUKOBI Ta OJTHOMY OpraHy YIpaBJIHHS.

YK 623.09

Coaomenko FO.B., xaHauaar TeXHIYHUX HAyK, HAYKOBUW CIMIBPOOITHUK HAYKOBO
JTOCTITHOTO BiAAUTY pO3BHUTKY O€3MUIOTHUX cucTeM Ta 030poeHHs [loBirpsaanx Cun
HAYKOBO-JIOCIITHOTO YIPaBJIIHHA PO3BUTKY O30pOE€HHA Ta BICHKOBOI TEXHIKU
[ToBmrpsinux Cun LleHTpabHOTO HAyKOBO- JOCHITHOTO IHCTUTYTY O30pO€EHHS Ta
BIIICbKOBOT TexHIKM 30poitHux Cun Ykpainu

BU3HAYEHHS HEOBXIJHOI KIHETUYHOI EHEPTII 1JIS1 YPAXKEHHSI
BILJIA SHAHED-136

[lin yac Bimcidl MOBHOMACIITAOHOTO BTOPTHEHHS POCii B YKpaiHy OJHUM 3
3ac0o0iB SIKUil JOBOAUTHCS 3HHUIIYBATH Maike KoxkeH fAeHb € briJIA Shahed-136 — me
brJIA Tuny Oapaxyrouuit Ooempunac, NpU3HAYCHUM MJI1 YpPaXEHHS Ha3eMHHUX
CTaIllOHApHUX OO0’ €KTIB NUIIXOM KOHTAaKTHOT'O MiIpHUBY OOMOBOI YacTWHM. 3a Yac
BenMkol BIiHM Led bnJIA 3aBnaB BemMue3HOT IKOAM YKpaiHl Ta CTBOPUB MIICTAaBU
JUTS TIOIIYKY HOBUX €(DEKTHBHUX PIIIEHb JIJIST HOTO YpasKeHHS.

3BakarouM Ha BITHOCHO HeBenuKy BapTicTh briJIA Shahed-136 y nopiBHsiHHI 13
3CHITHUMU paKeTaMu JOIUIbHO 3JICHIOBATH WOTO BOTHEBE YPaKEHHS 3EHITHHUMH
yCTaHOBKaMu a00 CTPUIEHBKOIO 30POEI0.

Pazom 3 mum, 1t BUOOpy ORI €PEeKTUBHOTO 3aCO0y ypaKEHHS MOBITPSTHUX
IUIeH HeOOXITHO PO3YMITH 3HAYCHHS KIHETUYHOI €HEpTil JJI IMOIIKOJKEHHS a0o
MOBHOT'0 YPa)KEHHS LU, 110 103BOJUTh BU3HAUUTH HAHOUIbII pallioOHAIbHUN BapiaHT
O0oenpunacy Ta popmar Moro 3acTOCyBaHHS.

B xoxi mpoBeaeHux gociimkeHs moa0 ypaxkenas briJIA Shahed-136 musixom
KIHETUYHOTO BIUIUBY OYJM OTpHMMaH1 HaCTYIHI HAyKOB1 pe3yJIbTaTu:

1) BHU3HAaYEHO TMEpeNiK Ta MICIIE BCTAHOBJICHHS KPUTHUYHHX EJIEMEHTIB,
ypaKeHHs SIKUX MPHU3BEJE 10 OJHO3HAYHOTO 3pUBY BUKOHAHHS 00HOBOTO 3aBAaHHS
brJIA Shahed-136 [1];

2) po3pobiieHo BBByallbHYy Mojenb MarepianiB miaHepa brnJIA Shahed-136 3
BU3HAYEHHSIM TPHOX TUIIOBUX T'PYI MaTepiaiB ;

3) BU3HAYEHO KIHETUYHY EHEPTII0, HEOOXIMHY ISl ypaXeHHs CKIAJIOBUX
yacTHH Ta Kopiycy miadepa briJIA Shahed-136 [2,3].

[loBHa KiHETMYHA €HEpris NpoOUTTsA IaHepa (B MICI NAJIUBHOTO 0aky)
ctaHoBUTh 91 JIk, B iHImmx micigx — 13,05 k.

VY Tabmuii 1 HaBeneH1 y3araabHEeH1 TaHi 010 HeOOXIMHOT KIHETUYHOI eHepTil
st ypakenHs brnJIA Shahed-136 moisixom mpoOWTTS SK Marepialy KOpPIyCy
IIaHepa, Tak 1 BIIMOBIIHUX KPUTUYHUX €IEMEHTIB (0JIOKIB) 32 TPhOXKPUTEPIATHLHOIO
OI[IHKOIO.
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Tabmuus 1 — Po3paxoBaHi 3HaU€HHS KIHETUYHOT eHepril 1 ypaxeHHs: briJIA

Shahed-136

Ne | Ha3pa kpuTtuaHOTO Kpurepii oniHIOBaHHS ypaKEHHSI
EIIEMEHTY IToBHA KIHETHYHA IIutoma [Intomuit
eHepTis eHepris IMITYJIbC
W,,, JIx E,, MJlx/M° | iy, klTac
1. | boiioBayacTuHa 1497,84 75,34 90,77
2. | JIBuryH 3HAQUCHHS HE BU3HAYAIOCH
3. | biok kepyBaHHS 13,05
(FCU) + 10,2 (Teop.po3pax. ajs 1,05 9,42
0110Ky)*
4. | Biaok »XUBJIEHHS 13,05
(PDU) + 10,2 (Teop.po3pax. ais 1,05 9,42
010Ky)*
5. | bnok kepyBaHHs 13,05
JBUTYHOM + 10,2 (Teop.po3pax. mis 1,05 9,42
0110Ky)*
6. | [laxmBHUMIT Oak 91,35 3,71 29,57

BaxnmBoro yMoBot0 17151 ypakeHHs briJIA € HasBHICT y 0CKOJIKA 3QJIMIIIKOBOT
CHEprii JJii ypaXeHHs BJAacHE €JEMEHTIB y cepeauHl OJIOKIB Tic/isi MNpPOOUTTS
KOpIIyCy IJIaHEpa Ta BiANOBIIHOTO OJIOKY.

BapTto 3ayBakuTh, IO OTpHMMaHI B XOJ1 JTaHOI poOOTH PO3paxyHKH IIOI0
eHeprii MpoOUTTS KOpIyciB OJIOKIB MalOTh OPIEHTOBHHUM XapakTep Ta He Oynu
MiITBEP/DKEHI EKCIEPUMEHTAIbHO, M0 BU3HAYAETHCS SK HANPSM IOJATBIINX
JOCIIKEHb.

Pazom 3 Tum, po3paxyHKH m0A0 TPOOUTTS KOPIYCY IUIaHEpa, MPOBENEHI 3a
pe3ylibTaraMu  eKCIIEPUMEHTY, MOXXYThb OYTH BHUKOPUCTaHI B  MOJAJIbIINX
JOCIIDKEHHSIX JUI BU3HAYEHHS ONTUMAILHUX TapaMeTpiB OCKOJIKIB, 30KpemMa
dbopmu, po3Mipy, Macu, MIBUAKOCTI TOILIO.

JIns ypakeHHs TOAIOHHMX TMOBITPSHHUX CYAEH PEKOMEHIOBAHO 3aCTOCOBYBATH
PO3pHBHI OO€MpHUIIACH 3 BEIMKOIO KUIBKICTIO OCKOJIKIB, IO J03BOJUTH MHUTTEBO
MOTIPIINTH JIbOTHI XapaKTePUCTHKH IJIaHEpa Ta MpU3Bene 10 Horo maiHHsA. Takox
BapTO JOCIIINTH NEPCIEKTUBHI 3aCO0H ypaXKEeHHS, 30KpeMa CrelialbHO po3po0ieHi
KOMIIO3UTHI Oo€mpuriack Ta OOe€mpumacu 3 TPOHUKAIUYUMH €JICMEHTAMH,
PO3pOOJICHUMU 1JIs1 PpYHHYBaHHSI KOMIIO3UTHOI CTPYKTYPH.

OkpeMo, B MalOyTHIX JTOCHIIKEHHSX, CIII BPaXOBYBaTH W J10/1aTKOB1 YMOBH,
HAMPUKIAJ, JATbHICT O IIUT, OCKUTLKM Ha KIHIIEBI NUIAHII TPAEKTOPii MOJHOTY
HaBiTh ypaxeHuit briJIA mMosxe BUKOHATH CBO€E 00MOBE 3aBIAaHHS.

3arajgoMm, OTpUMaHi pe3yJabTaTd € HAYKOBUM HIIIPYHTAM [JIsI TOAQIbIIMX
JTOCIIIKEHb 1010 MIIBUILEHHS epeKTUBHOCTI ypaxeHHs briJIA Shahed-136 nuisixom
KIHETUYHOTO BIUIUBY.

Cnucok BUKOPUCTAHUX JIKEpeN

1. Koznos B.I'., lllenemin 3.K., TBepaoxmibor B.B. Orinka MOXIUBOCTEM

OOpTOBMX HaBIraliiHUX CHCTEM OE3MUIOTHUX JiTtanbHUX amnaparie Shahed-136,
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Shahed-131. 30ipauk HaykoBux npais LIHI OBT 3CY, Nel(91), 2024, C.217-229.
2. Ouenka 5((eKTUBHOCTH JEHUCTBUA OpOHEOOMHBIX MOJKATMOEPHBIX U
OCKOJIOUHBIX CHapsiIoB Ha 0aze BbUHMCIUTENbHOTO 3kcnepumenta / E.H. Hukynun;
bainr. roc. Texs. yu-t., 2010. 148 c.
3. Sxosenko B.B. “KpurepianbHi miaXoAu OLIHKH Ypakarouoi Jii OCKOJIKIB

0oiloBuX enemMeHTIB”, BilicbkoBO-TeXHIYHUH 30ipHUK, No2(5), AkaseMis CyXOIMyTHUX
BilickK, JIbBIB, 2011, C.114-118.

YK 65.011.8

CraBunbkuii O.M., K.T.H., JOLIEHT, BUKJIaaa4 Kadenpu O0MOBOro 3aCTOCYBaHHSA
030pO€HHST TMPOTUMNOBITPSAHOI 000poHM CyXOMyTHMX BIMCBK XapKiBCHKOTO
HarioHabHOTO  yHiBepcutery [loBitpsuux Cun  imeni IBana Koxeny0a,
HiANOoJIKOBHUK, 3aropyiko LS., 3acTynHuk HavyaibHuKa Kadeapu O0HOBOTO
3aCTOCYBaHHA O30pO€HHS NPOTUMNOBITPSAHOI 000poHM CyXONMyTHUX BIMCHK
XapKiBCbKOTO HamioHambHOTO yHIBepcutTery [loBitpsanx Cun  imeni [Bana
Koxeny6a, PsizanueB C.C, Bukiagad kadeapu 00MOBOTO 3aCTOCYBAaHHS 030pO€EHHS
OpOTUNOBITPSIHOT 000poHM CyXOMyTHUX BIMCHK XapKIBCHKOTO HAaIlOHAILHOTO
yuiBepcurery [loBmrpstnux Cun iMeHi IBana Koxeny0Oa, maitop, Bosoasko C.II.,
no1eHT Kadeapru OOHOBOTO 3aCTOCYBAaHHS O30pOEHHS MPOTHIOBITPSHOI 000POHU
CyxoIyTHHX BIMCBbK XapKIBCHKOTO HaiioHaTsHOTO YHiBepcuteTy [loBirpsinux Cuin
imeHi IBana KoxxenyoOa

ACIHHEKTH 3ACTOCYBAHHSA 3EHITHOI'O IPOHY 3 BUKOPUCAHHAM
MOBUIBHOI'O AEPOCTATHOI'O KOMIUVUIEKCY

JlocBin BUKOHAHHS OOMOBHUX 3aBllaHb Yy CKJIaJl MOOUIBHMX BOTHEBUX T'PYII 3
MPUKPUTTS MICT BII aTak yAapHUX Oe3MUIOTHMX mTaabHux amaparie (brJIA),
0e3pe3ynbTaTtHi crpobOu 3HUIICHHS brJIA po3BigHUKIB, 1O HE BXOASTH B 30HY
MOpPa3K! 3EHITHOrO apTWIEPIMCHKOTO 030pO€HHS Ta KaracTpodiuHa cHUTyaulis 3
BUICYTHICTIO 3€HITHUX pakeT Ha 3€HITHI PaKeTHI KOMIUIEKCHM MPOTUIIOBITPSIHOT
o6oponn CyxomyTHUX BINCHK 3MYyCHWJIa 3BEpPTaTH yBary Ta 3JIMCHIOBATH IOIIYK
albTepHATUBHUX MIAXOIB 10 MpoTHaii 3aco0am moBitpsinoro Hamany (3I1H) tumy
Shahed, Zala, Opnan, remikonTep.

Binomo, mo Ha TemepilHid 4Yac CTPIMKO PO3BHUBAETHCS HANPSIMOK LIOJI0
3acToCyBaHHA pi3HUX THMB brJIA B sKocTi mpoTHAil MacOBOMY 3aCTOCYBaHHIO
BbriJIA-pO3BIAHUKIB TAaKTUYHOTO pIBHS MPOTHUBHUKA, MPOBOJIUTHCS poOOTa HaA
CTBOPEHHSM 0e3nuIoTHUX aBialiiiHux komiuiekciB (bnnAK), sik konrepHOTO TUITy, TaK
1 biAK nirakoBoro tumy 11t BupimeHHs 3anadi nepexoruieHHs 3[1H npotuBHuka.

B po6oTi 3 MeToro 3abe3nieueHHs] €EeKTUBHOTO JECTPYKTHBHOTO BIUIMBY Ha
3IIH B saxocTi 3aco00y ypaxeHHs po3risigactbess FPV gpon (3eHiTHUMI npoH), K
JEIIEeBUM, MacOBM, MPOCTUN y BUTOTOBJICHHI Ta SKUH CHPOMOKHUN pPO3BHUBATU
MBUIKICTE 150 + KkM/To 1, 1110 TOCTATHLO JIA TOT0, 1100 HAOIM3UTHCS 10 TAKTHYHOTO
brnJIA. Tomy cydacHi KonTepu CEepItHOTO BUPOOHUIITBA, SIKI OCHAIICH]I HEOOXITHOIO
ONTHUKOI0, CUCTEMOIO IIU(PPOBOTO 3B’ SI3KY Ta CIELIaT30BaHOI0 OOMOBOIO YaCTUHOIO

JI03BOJISIFOTh ypaKaTU K HA3€MHI, Tak 1 MOBITPSHI IUT, 110 BXE€ HEOJHOPA30BO
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MIITBEPKEHO HA MPAKTHULIl B Cy4acHId pOCIMCHKO-yKpaiHCHKIA BiliHL AJie ICHYIOTb
TPYAHOIII 010 3a0e3NeUeHHs JalbHOCTI MOJIbOTY, MaHEBPY 30JIMKEHHS, CTEKEHHS
Ta TIEPEXOIUICHHA 4epe3 OOMEXeHHsS 3apsay Oarapei npoHy. besymoBHO mimiioMm
3EHITHOTO JIPOHY Ha HEOOXITHY BHUCOTY Ta 3AIMCHEHHS IOIOMIYKY IUTl 3aiMaroTh
NEeBHUN Yac, a peaniallis UMX Jiif Ha BEJIMKIA MIBUJIKOCTI BIUIMBAaE HAa CTaH
aKyMyJsITOpa APOHY MPH BIIMOBITHO TPUBAIIOMY Ta 3HAYHOMY HAaBAaHTAKECHHI.

B poGoTi ans ycyHEHHS UBOTO HEOJIKY MPOMOHYETHCS 3aCTOCOBYBATH
BHCOTHUH CTapT 3CHITHOTO APOHY 3 BUKOPHUCTAHHSIM MOOUILHOTO aepOCTaTHOTO
komiuiekcy (MAK), 1o ckiaay sSKOro BXOJMTh: CHEUIAI30BaHUN KPUTHUIA TPHUYET 3
7e0IIKOI0, aepocTaT 31 CHEUlalbHUM YCTAaTKyBaHHSIM Ui KpUUIEHHA Ta
JUCTAHIIIAHOTO BIMYEIUICHHS 3€HITHOTO JApPOHY, OaJOHW 3 TemieM Ui Tepiioi
3aMpaBKy, PETPAHCIITOP 3B’ SI3KY Ta PEMKOMILIEKT.

Icnyroui MAK matoTh HacCTyTIHI XapaKTePUCTUKHU:

1. O6’em aepocrtary - 12 M Temifo (3MIiHHMH, B 3aNeXHOCTI Bi 00’ emy
aepocTary);

2. Bara KOpMCHOTO HaBaHTAXXEHHS - 10 4,5 KT;

3. Bucota ekcmiyatamii — g0 2000 M (3aNexuTh Bi AOBXKUHU TPOCY Ta
METEOYMOB);

4. llIBuakicTh BITPY, MPH SAKIH MOMKIIMBA €KCIUTyarTaIls — 10 15 m/c;

5. Yac posroprtanns - 7 - 12 xB;

6. Tepmin ekcrutyararii 0€3 J03anpaBKy ra3oM - 7 JTHIB;

7. 3naTHICTh 3a0e3neueHHs 3B’ 13koM — 100 kM npu BrcoTi He MeHie 300 m;

8. 3naTHIiCTh 3a0€3TCUCHHS )KUBJICHHIM (T10a4a KMBJICHHS APOTOM Haropy) —
HEOOMEKEHO;

9. Ckuiag po3paxyHKy — 2 4OJIOBIKH.

AHani3 TNpUBENEHHX XapaKTepHCTUK Ta MoximBocTteil MAK minTBepmxye
30aTHICTh WOTO 3a0€3MeYNTH BHUCOTHHM CTApT 3C€HITHOTO JPOHY, IO J03BOJIIE
MIHIMATA Ta 3aBYaCHO PO3MILIYBATH 3€HITHUH JIpoH Ha Bucoti 10 2000 M B paiioHi
nii 31TH, To6To nepedyBatu JpoHy — nepexoruoBady B 'oToBHOCTI 1.

Peanamisi Takoro maxoAy Ja€ MOKIMBICTb ONTUMI3yBaTh €HEPreTUYHI Ta
MPOCTOPOBO — YacOBI PECypCH 3EHITHOTO JpOHY (30UTbIllye dYac OOMOBOTO
3acTocyBaHHA Horo 10 50 %; 3MeHIllye yac pearyBaHHs 3€HITHOTO APOHY; 30UIbIIIye
EHEpreTUYHUN pecypc oro (ekoHoMmis 3apsiay Oarapei) aist gononryky 3ITH).

Excnepumentanbai  BunpoOyBanHs MAK mpu  peanidamii  TeXHOJOTI
3aCTOCYBaHHS 3CHITHOTO JIpOHY-TIEpeXOIuIfoBada Ha OCHOBI FPV wmoxmmBocTeit
nokazanu, mo icuyrounit MAK nmotpe0ye meBHOTO 70 OMpaIfOBaHHS, a came:

- BCTAaHOBJICHHSI MIITHIIIIOT'O0 JOMKpATY, IO 1I03BOJIUThH MPAIIOBATH B MOJIbOBHUX
YMOBaX;

- 3MCHIIICHHSI Baro-rabapuTHI pO3MIpIB MPHUYEIY aepoCTary, IJIs MIBUIICHHS
MOOUTLHOCTI Ta MAHEBPEHOCTI;

- 3MIHEHHS MICLISl PO3TAalllyBaHHS JIeOiAKK (B KOPMOBY YaCTUHY TP UUEITY), JJIs
3MEHIICHHS! HABaHTA)KEHHS Ha NMPUYINHY YacTUHY ((dapkor);

- TOOTIPAIFOBAHHSA CHUCTEMH IHAUKAII KOHTPOJIIO KUBJICHHS JICOITKH;

- BCTAHOBJICHHS J10JIATKOBUX 3aCO0IB CTAaOUTRAIl MpUYENy 3 aepOCTaTOM JJIs

3a0e3nedyeHHs poOOTH B 00HOBOMY MOJIOKEHHI;
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- YIOCKOHAJIGHHSI CUCTEMH BUHOCY Ta MITHOMY aepoCTaTra;

- BCTaHOBJICHHS Ha NpHUYeN 3aco0y pekymepaii remio (acpocTar-O0ayioH;
OanmoH-aepocTar), 3 METOI 3MEHIIICHHS Ta0apUTHUX PO3MIPIB MIPHUUEITY, 3a PAXyHOK
30epiraHHs aepoCcTaTy B IOPOKHLOMY CTaHI.

B po6oTinpononyerses 1o cknany bnAK konreproro tumy Brmountd MAK,
110 NIBUIIUTHh €()EKTUBHICTH 3aCTOCYBAHHS 3€HITHUX JPOHIB IIPU BUPILICHHS 3a/1a4l
I0J0 MPUKPUTTS 00’ €KTIB KPUTHYHOI IHPpacTpyKTypu (OKpIM aepoapoMmiB Ta
acpoTopTIB), JO3BOJUTH OE3MepepBHO BeCTH OOMOBE YepryBaHHS (3 ypaxyBaHHIM
MPOBEACHHS HAaBYAJIbHO-TPEHYBAIbHUX MOJILOTIB).

BinnoBigHo, MonepHBauia IicHyrounx MAK [03BOJIMTH MOKpAIIUMTH 1X
MOOUTbHI MOJKJIMBOCTI, IO MABUIMTE 001OBI MoimBocTi bnAK Buutomy, npwu
IIbOMY J03BOJIMTh 3aCTOCOBYBATH 3CHITHI APOHU “I3 3acigku’ TIPU 3aBYACHO
OTpUMaHIi 1UIEBKA3IBI, OJMKYE 10 JIHII 00MOBOTO 3ITKHEHHS.

TakuM 4YWMHOM, 3aNpONOHOBaHI B PpoOOOTI MIIXOAU JI0 BUKOPUCTAHHS
MOOUIBLHOT'O a8pOCTATHOTO KOMIUIEKCY 3a0€3Iedars 3aCTOCYBaHHs 3€HITHOTO JPOHY -
MepexorioBaya Ha OCHOBI BukopucTanHa FPV MoxmuBocTeld 3 ormsigy Ha
BAXJIMBICTh 3JIMCHEHHS MPOTUNOBITPSIHOI OOOPOHM BIMCHK, 3aXUCTy 00’ €KTIB
KPUTUYHOI 1H(PACTPYKTypH Ta JAEPKaBHOI'O KOPJOHY, Bl NOBITPSAHHUX yIapIB Ta
HE3aKOHHOT0 NIEPETHHY JAEP>KaBHOTO KOPAOHY, 3a0e3MeunTh e(heKTUBHE Ta CUCTEMHE
saumieHHst 311H ta momnepemkeHHs MopyieHs JAepKaBHOTO KOPAOHY, 0€3 CYyTTEBUX
(biHaHCOBHX BUTpAT.

YK 355.351 (075.08)

Craaniuenko B.I'., 3acTynHuk HayabHUKA Kapenpu XapKIBChKOTO HaIllOHATbHOTO
yuiBepcurety [loBitpsinux cun imeH1 [Bana Koxeny6a, nignonkosHuk, Tokap O.A.,
cTapumii  BuUKJIanad Kadenpu XapKIBCHKOTO  HAIIOHAIBHOTO  YHIBEPCHUTETY
[Tosirpsiaux cui imeH1 IBana Koskenyba kadbeapu, mamoJIKOBHUK

YAOCKOHAJIEHHA CUCTEMU TEXHIYHOI'O 3ABE3ITEYHEHHA
HrarPO3A1J1IB IO CB

JlocBin BeneHHs OOMOBUX Al B pOCIMCHKO-YKpPAiHCHKIM BiifHI BUSBUB HHU3KY
MpOOJIEMHUX TUTaHb, SIKI CYTTEBO BUJIMBAIOTh HA BUKOHAHHS miapo3aviamu [1T10 CB
IIOCTAaBJIEHUX 1M OOMOBMX 3aBJIaHb.

OnHMM 3 TakuxX TMPOOJIEMHHX MUTAaHb € HEAOCKOHATICTh CHCTEMH TEXHIYHOTO
3abe3neuenns miapo3aviiB [IIIO CB, ska moB’s3aHa 3 BHUCOKOIO IHTEHCUBHICTIO
BEJICHHA OOMOBMX i Ta MIIBUIICHUM HABAaHTAKEHHSM Ha HEl 3 MIITPUMaHHS
030pO€HHS Ta BIICHKOBOT TEXHIKH Y TOTOBHOCTI 10 O0OHOBOTO 3aCTOCYBaHHS.

Mema cucmemu mexniuno2o 3abe3neqenis MOIATaE B:

— MiATpUMaHH1 00ErOTOBHOCTI Ta 00€31aTHOCTI YaCTHUH 1 TIPO3/IUTIB;

— MIATpUMaHHI BOTHEBUX 3aC00IB y TOTOBHOCTI 10 0OHOBOIO 3aCTOCYBAHHS, a
3ac00IB TEXHIYHOTO OOCIYrOBYBaHHsS, PEMOHTY 1 €BaKkyallii 4O BUKOPUCTaHHS 3a
MPU3HAYCHHSM;

— 3a0e31eueHH1 Haf[liiHOT pOOOTH 030POEHHS Ta BIACHKOBOI TEXHIKU 32 P13 -HUX

YMOB 00CTaHOBKH;
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— cBoevyacHoMy BimHOBIeHHI OBT min yac BUkoHaHHS HUMH OOMOBUX 3aB/aHb;

— CBO€YACHIN eBakyallii, peMOHTI Ta moBepHeHH1 10 cTporo OBT.

PazoM 3 TMM OJHHMM 13 OCHOBHHMX 3aB/IaHb, Kl MOKJIAIalOTHCS HA CUCTEMY
TEXHITHOTO 3a0e3meueHHs, € 3a0e3nedcHas Biicbk OBT, 3aco0amu 00CIyroByBaHHS
1 eBakyarii OBT, cnoemiaibHUM Ta 3arajibHUM TEXHOJIOTIMHUM OOJIAJHAHHSIM Ta
TEXHIYHUM MaiHOM.

OpHa 13 CKJIaJOBUX METH TEXHIYHOT'O 3a0€3ME€UEHHS, a CaMe €BaKyallisi, PEMOHT
Ta moBepHEeHHs 10 cTporo OBT 3abe3neuyerbest miiMu peMoHTHUX Mmiapo3aitiB [0
CB. Ane BUXOASYM 3 ICHYIOUMX OpTraHBallifHO — IITaTHUX CTPYKTYp PEMOHTHHX
nigposauis [0 CB n1oxoaumMo BUCHOBKY, 10 3acO0M €BaKyallii B [UX MIpO3au1ax
BIICYTHI BiANOBINHO 10 mTary. Ll mpoGieMa cyTTeBO BIUIMBA€E Ha OTEPATHBHICTH
saiicHeHHs eBakyarlii 3aco0iB I1I10 CB, 0co6mBO, 1110 CTOCYETHCS TYCEHUYHUX Ta
BenukoradaputHux kojicHux 3aco6iB IO CB. Ha nmanmii yac miis mpoBeIEeHHS
eBaKyalli 3alydyaroThCsl CHWJIM Ta 3acO0M €Bakyallll CTaplloro HayalbHHKA 1 MOXKE
MPUBOJUTH 10 CYTTEBUX 3aTPUMOK Y iX BITHOBJICHHI.

Buxonsun 3 BHINE BHUKIAJCHOTO Ta IPUBCACHHSI CHCTEMH TEXHIIHOTO
3a0€31NeUeHHs 10 BHUMOT, SIKi JI0 HEi BHCYBAIOTHCS, MPOIOHYETHCS: IO IITATy
PEMOHTHUX MAPO3AUTIB (pIBHSA JUBI3IOH) BBECTH €BaKyallliiHI MIPO3IUH 13
3arajibHOO KUTBKICTIO IO TPhOX OJWHHUIIb €BaKyaIrlliiHUX 3aC00iB.

L1 3MiHM [aayTh 3MOTY HAOYTH OUIBIIOI OTIEPATUBHOCTI Y MPUHHSTTI PillIeH b
11010 NpoBeneHHs eBakyailii 3aco0iB [0 CB, 3menmmTu yac Ha eBakyariio OBT,
110 B CBOIO YEPTy NPU3BENE IO CKOPOUEHHs yacy Ha BiqHOBIeHHa OBT B nuiomy ta
710 TIABHUINICHHS PiBHSA 60€eroToBHOCTI mimpo3aums [0 CB.

YK 351.86
CrtpoxoB 1.B., kangupar mopuaMYHUX HayK, AOUEHT KuiBChKMI IHCTUTYTY
HarmionansHoi rBapaii Ykpaiau

OKPEMI IIMTAHHA CTBOPEHHSA MIDKHAPOJHUX CUCTEM
BE3IEKHAN

Biitna npotu VYkpainu po3kpwia A 0aratb0Xx KpaiH CBITY HOpoOJeMH
MDKHApOJIHOTO OE€3MEeKOBOT0 CEpeAoBUINA, HAa SKI paHINIe HE 3BEpTAM yBary abo
HaMarajamcs iX MPUXOBaTH, PO3KpHIIAa HOB1 0€3MEKOBI BUKIIMKH, a TAKOXK 3aroCcTpuia
B3a€EMOBITHOCHHHU MDK OKPEMHUMH KpaiHaAMH.

[lopsiag 3B TpaguiiHUMU JKepenaMu HeOe3MeKu: MparHeHHs OKPEeMHUX KpaiH
JI0 TEreMOHIl, IepeBara y CucTeMax CTpaTeriaHuX 030p0€Hb, CKCIIAHCIOHI3M, PIBEHb
Oe3rekn Ha Cyd4acHOMY €Tarll PO3BUTKY JIIOJCTBA JOJATKOBO BH3HAYAIOTh HOBI
3arpo3n. Jlo HOBHX 3arpo3 O€3MEeKOBOTO CEPEIOBHINA CJI BUTHECTH: 3POCTaHHS
KUIBKOCTI JIOKQJIbHUX KOH(QUIIKTIB, SIKI HalyacTilie BiIOyBarOThCs y (opMi BIMHH,
MOIIMPEHHS TOTJIIB JIAepiB OKPEMUX JepKaB Ha MOYKIIMBICTh 3aCTOCYBAaHHS CHIIU
JUIS BUPIICHHS B3a€EMOBIIHOCWMH MDK JIepKaBaMH, TOIIMPEHHS MDKHApPOIHOTO
TEpOpU3MYy, YTBOPEHHS Y JACSKHX JeprkaBax HE3aKOHHOI 30poiHMX (opMyBaHb,
PO3KpaJlaHHs SJACPHUX MaTepialiB 1 HECAHKI[IOHOBAHE PO3IMOBCIOIKEHHS SIICPHUX

TEXHOJIOT1{, MOTPO3HU 3aCTOCYBAHHS 30p0O1 MaCOBOTO YPaKCHHSI.
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Cepen HOBUX O€3MEKOBUX BUKIMKIB CIIJ 3a3HAUUTH: HAMaraHHs BUPIIHUTU
BHYTPIIIHI TPOOJIEMU OKPEMUX JIEPHKaB LUIAXOM CTBOPEHHS JIOKATbHUX KOH(QIIIKTIB,
BTPYYaHHS B MOJIITUKY OKPEMUX JIEPKaB 3 METOIO JOCATHEHHS CBOIX M€OMNOJITHYHUX
MpardeHb, MOIMUPEHHS HAMIOHATICTHYHUX 1IEOJOTTIHUX MOTJIIAIB HAa TEPHUTOPIO
IHIIMX JepxaB, 1H(opMalliiHi BIHU, SKI NPOBOMASTHCS 3 METOK JOCSTHEHHS
reOTNOJITUYHUX LIUTIH, BAKOPUCTAHHS 300pi IK IHCTPYMEHTY JOCSTHEHHS MOJITUYHOI
METH Ta MOsBa HAWOUIBII HEOE3MEUHOTO SBHINA B MDKHAPOJHHX BITHOCHMHAX —
TEPOPHU3M Ha PIBHI JICPIKABH.

Biitna mnpotm VYkpaiHu 4YITKO BH3HAaYWIa CYTHICTh TMOJITHKU JI€p>KaBHU-
arpecopa, He JIMIIE NPOTH HaIloi KpaiHW, a ¥ MO BIIHOLIEHHIO 10 0aratb0X KpaiH
CBITY, sIKi 0a3yIOTbCS Ha 11€0JI0TTYHUX, TOJITUYHUX T4 eKOHOMIYHUX IPOTUPIYUSX.

Bkazani Ta HU3Ka HIIMX YMHHHUKIB BKa3ylOThb HAa HEOOXIIHICTH CTBOPEHHS
HOBHUX MEXaHBMIB Ta CHOCOOIB, CTBOPEHHS OE3MEKOBUX TapaHTId ISl OKpPEMHUX
KpaiH.

HeoOxinHicTh mepexoAy A0 HOBOI CHCTEMH MDKHApOJHOT O€3MeKH, 1o
3yMOBJIeHa (YyHIAMEHTAILHUMU TEOTOJITHYHUMHU  3PYIICHHSMHU, CTHMYITIOE
MOTJIMOJIEHHST 3MICTY 1 HampsMIB MPAaKTHYHOI 00’ €KTHBAIli HOBOI TJI0O0AIBHUX
CUCTEMH O€3MEKH — KOOTIEPATUBHO1, CYTHICTb SIKOT BU3HAYAIOTh IEPErOBOPHU Ta YTOIU
Mpo 3arajbHi IUT, HOPMH, IHCTUTYTH, NPHUHIWINA 1 MEXaHI3M BPETYIIOBaHHS
MDKHApOJHUX KOH(IIKTIB Ta KPH30BUX SBHII 1 TMPOIECIB, CTBOPEHHS HOBUX
0e3nexoBUx GhopMariii.

[lossBa Ha MDKHApOJHIA apeHi OKPEMHUX KpaiH, SKI 3AIMCHIOIOTH CBOIO
TBSUTBHICTh HA MICTaBl arpeCUBHOT 30BHIMIHBOI MOJITHKHA Ta 3aCTOCOBYIOTh MOCTIHHI
NOTpo3u 30pONHOTO Hamajy Ha IHII KpaiHU, MOIIMPEHHS CBOTO BIUIMBY Ha OKpEMI
perionn 13 3acTocyBaHHsIM 30poi Ta BIMCHKOBOI CWIIM, BIOPOBAKYIOTH B
MDKHapOJHUX BIAHOCHHAaX (OPMU MDKHApOJIHOTO JEpP>KAaBHOTO TEPOPHU3MY,
CTBOPIOIOTH 3HAYHI O€3TIEKOB1 MTPOOJIEMH IS BCiET MDKHAPOIHOT CIIUTLHOTH.

OcTanHIMU poKaMH 0a4MMO TIOCTIiHI 3arpo3u 3 0oky [liBHHOT Kopei, Pocii
Ta HIIMX JIepKaB MPO 3aCTOCYBaHHS 30p0i MacoOBOTO YpaKEHHs I BHUPIIICHHS
MDKHapOJIHUX MPOOJIeM, 0 CTBOPIOE HOB1 0€3MEKOB1 BUKIIUKHU.

OTxe, HOBI O€3MEKOBI BUKIMKHA MOTPEOYIOTh HOBHX MIIXOMIB Ta KOHIICIIIIIA
CTBOPCHHsSI 0€3MEKOBUX COIO3IB Ta 00’€aHaHb. MOXJIMBAM OJHHMM 3 BapiaHTIB
CTBOPEHHI MDKHAapOJHOTO O€3MEKOBOI0 CEpPEAOBHUIIA MOXKYTb OyTH JIBOCTOPOHHI
JOTOBOPU MDK JI€p’KaBaMH, $KI HaJal0Thb MOXJIMBICTh BXKHMBAaTH 3aXOAH JIs
3abe3meueHHs Oe3MeKH YJaCHHKIB y pasi 30poWHOTro Hamamy abo arpecii 3 OOKy
TPETHOI CTOPOHM.

Boanouac, y Mexax TpaauUIMHUX WKL (IOJITUYHOTO peaidMy, Heopeali3my,
GyHKUIOHAN3MY, TpPaHCHAIIOHATI3MY Ta IHIIMX) HE CIOCTEPIraeTbCcsl UITKOTO
OadyeHHS TUHAMIKA PO3BUTKY MDKHAPOJHUX BITHOCHH Ta BXKUTTS JIEBHX 3aX0JIiB
YCYHEHHS MDKHapOJHHMX Oe3MeKoBuX MpooOieM. BkazaHi TpaguuiiiHi IMIKOJIM HE
BPAXOBYIOTh Cy4yacHI piai, 1m0 OOYMOBIIOE CTBOPEHHS HOBUX MO/JIeNei
MDKHApOJHOTO CIIBICHYBaHHS Ta PO3BUTKY CUCTEM O€3IEKH.

OTxe, aKTyaJlbHUMH CTAIOTh MUTAHHS:

KOHLIENTYJIbHOTO TEPEOCMUCIICHHSI 3acaJi MDKHApPOJHOTO CIIBICHYBAaHHS Ta

pO3p0o0OKa HOBUX KOHIIETILIN PO3BUTY JI€PHKaB.
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po3poOka HOBHUX 3acajl MDKHApOJHOI O€3MeKd Ta MOJXKIUMBOTO 3MIHH
MDKHApPOTHOTO KOJIEKTUBHOTO 0€31eK0BOT0 hopMary, pO3MOBCIOKEHHS OE3MEKOBUX
rapaHTid He JUIIe Ha KpaiHu €BPOIU Ta MOKJIMBO 3Ty4€HHS KpaiH HIMX PETIOHIB.

HasBHiCTh O€3MEKOBHUX albSHCIB, IO IOMMPIOIOTh CBIM BIUIMB HAa Pi3HI
YaCTUHHU CBITY MOXKE€ CIYI'yBaTH CTPUMYIOUUM (HDaKkTOp 3IIMCHEHHS arpecUBHOT
MOJIITUKKA OKPEMHUMH JIepKaBaMU Ta CTBOPEHHS 0€3MEKOBHX rapaHTid s 6aratbox
KpaiH CBITY.

Y]IK 623.42

TeBepnoxaioos B.B., k.T.H., C.H.C., HAUAILHUK HAYKOBO-IOCJIIHOTO YIPaBJIIHHSI
LleHTpanbHOT0 HAYKOBO-AOCIITHOTO IHCTUTYTY 030pO€HHA Ta BiiicbKOBOT TeXHIKH 3C
VYkpainu, monkoBHuk, Jodarajgenko O.B., HaykoBuil CHiBpOOITHHK HayKOBO-
AocaigHoTO BigAuty LleHTpallbHOTO HAYKOBO-OCIHIIHOTO IHCTUTYTY O30pO€HHS Ta
BIiicbKOBO1 TexHIKU 3C Ykpainu

IMPOBJIEMHI IINTAHHA PO3BUTKY APTUIEPIMCHhKUX CUCTEM
APMII CIIA IIIJT YAC BIIPOBAJUKEHHST IHHOBALIIMHUX
TEXHOJIOI'TA

Apwmist CIIIA akTMBHO BNPOBAJIXKYy€ IHHOBAIIIIHI TEXHOJIOTT 3 METOIO PO3BUTKY
030pO€HHSI Ta BIMCHKOBOI TEXHIKM 1 3apa3 Mpallo€ Haj TUM, 100 pPO3LIMPUTH
nanbHICTh Aii cBO€i apTuiepii. Lle moTpidHO, 100 y TaKUX CYNEPHUKIB SIK POCIS BKE
y HalOMMKIOoMy MaOyTHROMY He OYJ10 KOJHUX IepeBar Ha moJji 60r0. HoBi 3axoau
ta npoektu CILIA 31iiicHIOIOTh B paMKaxX HU3KU MPOTPaM, OJHA 3 SKHX Mae Ha3BY
Extended Range Cannon Artillery (ERCA). Bona Mae Ha MeT1 Kap IMHaJIbHO OHOBUTH
MO>KJIMBOCTI 3aC00IB CTBOJIbHOI 155-MM apTuiiepii aMepruKaHChKOI apMii.

s mporpama mepenbadae po3poOky CAY 3 MOKpameHO MadbHICTIO Ta
HMIBUAKOCTPUIHHICTIO Y TOPIBHSIHHI 3 "6a3zoBoto" rapmaroro MI109A7. 30utbineHHs
JATbHOCTI Ta TOYHOCTI 3MIMCHIOETHCS 3aBISKH JIOBIIOTO CTBOJA, a TaKOX
BUKOPHCTAHHS PEAKTUBHOIO apTUJIepiiicbkoro cHapsaaa XM1113.

Croromni y CIIIA € 975 CAY M109A6 PALADIN SPH, 3 sxux 580 maroTh
Oytn onHoBieHl 10 Bepcii MI109A7. Jlns MOCATHEHHS HaMIUEHOTO pe3yJIbTaTy
IUIaHYBAJIOCS 3aMIHUTH ICHYIOUY1 CTBOJIM KamiOopy 155 MM 3 noBkuHOIO B 39 KamiOpis
JoBILMMH — Yy 58 kamOpiB (9 meTpiB).

3aBIsSIKM HOBHM CTBOJIaM Ta cHapsjaaM 3a nporpamoro ERCA monaeprizoBaHa
CAY PALADIN oTtpumae 301IbIIIEHHS TaTLHOCTI MOJIBOTY 1 CKOPOCTPUILHOCTI , IO
nepepuiye nokasHuku sik y CAY M109A6, tak 1y camoxinaux rayouus M109A7.
3okpema, Oyae MOKIIMBICTh 3a0€3MEUUTH BUCOKOTOUHY CTPUILOY Ha moHaz 70 K, a
T0 1 Ha moHax 100 KM — B 3aI€)KHOCTI BiI THITY CHApSIAY.

Y BumnpoOyBambHOMy 3axoni CAY MI109 Paladin 3 155-mm rapmaroro 3
JOBXUHOIO CTBOJA y 58 kamOpiB 3poduiia Tpu nocTpimu cHapsiaamu Excalibur. 3a
cioBamu OpuramHoro renepana xona Paddepti nepmmit mocTpin BUSBHBCSA JEIIO
KOPOTIIIUM 4Yepe3 Ty)Ke CHIBHUN BITEpP HA BEIMKIA BHCOTI, IPYTHA MOCTPUT 3a3HAB
armapaTHoOro 30010, ajie TPETI AOBIB, IO BXKE € HAOIMKEHHS 710 BUOOPY MPaBUIBHOTO
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OaaHcy MDK KOHCTPYKIIIEIO CHaps/a Ta HIIMMHU (aKTOpaMu, sIKi BIUIMBAIOTh Ha
JOCSITHEHHS OUTHIIIMX BIICTAHEH.

[Ipu bomy KokeH Ooemnpurac, BUMYIICHH i yac BUIPOOyBaHb, MaB MEBHI
BIIMIHHOCTI B KOHCTPYKIII, 00 MPUUHATH PIIIEHHS CTOCOBHO TOTO, SIK HalKpare
CIIPOEKTYBATH Ta MIATOTYBaTH CHapsi 3 BpPaxyBaHHSM BHCOKOTO THCKY, 3HAYHE
NEPEBAaHTAXEHHS Ta AyJdbHY WWBUAKICTG (moHan 1000 MeTpiB B CEKyHH), IO
BIUIMBAIOTH HA CHAPS/I.

VY 6Gepesni 2020 p. Ha 1pOMY X Tonirodi 3a mporpamoro ERCA B pamkax
npoekty Extended Range Cannon Artilleryr GyB BunpoOyBaHuii cHapsii, SIKHiA
KEPYETbCS 3a JOMOMOIrOI CyNmyTHHKOBOi cuctemu Hapiraimii GPS. Toni BoHu
MPOJAEMOHCTPYBAIM TOYHICTh BIIy4EHHS 0 2 METPiB Ha JanbHOCTI y 40,5 kM mpu
JOBXUHI cTBOJIa rapMatu y 39 kamOpiB, 1 TaKy K TOYHICTh Ha JAIBLHOCTI Y 65,3 kM
npu ctpuik0i 3 rapmatu ERCA 3 noBxkuHO0 y 58 kamiOpiB. Ane mig 4ac
BUNIPOOYBaHb OYJO BUSBIEHO KUIbKa NpoOJieM 13 POOOTOI0 JEAKUX MiACHUCTEM
KEpYBaHHS CHapsIAOM.

Crpute6u 19 rpynns 2023 p., BracHe, Oynu MpoAO0BKEHHIM IuX 3ycuiib. [lics
HUX OyJ0o 3asBJCHO, 10 3a JOMOMOTOI0 BUIMPOOYBaHb Ta aHAN3IB, SKI OyiH
IIPOBEACHI Ha CHapsl 3a 1Ll MIBTOpa poKy, OyJ0 BU3HAUEHO, sIKa AyJbHA IUBUIKICTh
MOTpiOHA Ta KU TUCK Yy KaMepl Ma€ BUTPUMATH CHAPST I TOCATHEHHS TOTPIOHOT
nanpHOCTL. Bee 1e poOuiocs nis Toro, abo mpuctocyBatu cHapsia Excalibur mo
3aCTOCYBAaHHS Y CUCTEMax 3 BHUIIOIO JYJIHHOIO MBUIKICTIO 1 THCKOM JIJI1 BUXOIY Ha
70-KITOMETPOBY NATbHICTh I 0€3M0CEPEAHbOT0 YPAKEHHS UICH.

[lim gac BumpoOyBaHHSIM BuUsBWIOCH, MmO cTBoa miei CAY memoHCTpye
HaJMIPHHUI 3HOC TICJISI BITHOCHO HEBEIMKO1 KUTbKOCTI MTOCTPLTIB.

AHan3 J0CBiAy pPO3BUTKY apTwiepiiicbkux cuctem apwmii CHIA € ayxe
BaxymuBuM 1711 3C Ykpainu min yac Bifciui 30poifHOi arpecii pociiickkoi ¢eneparrii
Ta TJTaHyBaHHS PO3BUTKY BiacHUX 3aco0iB OBT.

VK 623.438.1

Tenena M.B., HaualbHUK HAYKOBO-IOCJIIHOTO BIIILUTY (JOPMYBaHHS MPIOPUTETHUX
HampsIMIB ~ BIMCHKOBO-TEXHIYHOT  TOJITHKH  HAYKOBO-JOCJIIHOTO  yIPAaBJIHHS
BIICHKOBO-TEXHIYHOT TOJITUKH LIeHTpanbHOr0o HayKOBO-IOCIIIHOTO IHCTUTYTY
030pO€HHS Ta BIMCHKOBOI TeXHIKM 30poitHux Cuin YKpaiHu, IOJKOBHUK

KOHIENTYAJBbHA MOJEJIb OIIIHKA MOXKJUBOCTEN CUCTEMHA
PO3MIHYBAHHS B 3AJIEZXKHOCTI BII CTPYKTYPHU TA TAKTHUKO-
TEXHIYHUX XAPAKTEPUCTHUK OBJIA/IHAHHA

[Tin KOHIENTyaTbHOK MOJCIUIIO 3arajloM, PO3yMIIOTh YMOBH (DYHKITIOHYBaHHS
CUCTEMH, BU3HAYEHI XapaKTEPOM B3a€MOJIi MDK HEIO Ta 1i OTOYEHHSM, a TAKOK MDK
eJIeMEHTaMH camMoi cHUCTeMH. B Hamomy BHIMAgKy MH PO3TISTHEMO KOHIIETITYaJbHY
MOJiefib Y OUThII BY3bKOMY 3MICTY BU3HAUEHHS MO>KJIUBOCTEN CUCTEMH 3 BUSIBIICHHS
imkeHepuux OoenpunaciB (Ib), B 3ameXHOCTI Big CTPYKTYpH, TAKTUKO-TEXHITHUX
XapakTEepPUCTUK 00J1aAHaHHS, 1 ()aKTOPIB 30BHIIIHBOTO CEPEAOBHUIIIA.
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3arajioM, KOHIENTyaJlbHa MOJENb BHU3HAYEHHS MOJKIMBOCTEH ICHYIOUHMX Ta
NEPCTIEKTUBHUX CHUCTEM PO3MIHYBaHHS € aKTYaIbHOIO MPOOJIEMOIO, sSIKa CTa€ BCE
OUTBII BaXXIIMBOIO y 3B'sI3KYy 3 po3BUTKOM Ib Ta 3ac00iB AOCTaBKM (AMCTAHIIHOTO
MiHyBaHHs). Po3po0ka Takoi Mojemi 103BONTh e(DEeKTHBHO BUOMUpATH OOJIaqHAHHS
JUIsl BUSIBJICHHS, iAeHTH(IKAIli Ta OIIHKK HACJIIKIB MIHYBaHHS MICIIEBOCTI, @ TaKOX
ONTUMI3YBaTH NPOLIEC pO3MIHYBaHHS.

OgHuM 3 KIIIOYOBHMX €JIEMEHTIB KOHIENTYyaJdbHOI MOJENl € CTPYKTypa
0o0MagHaHHsA, SKE BHUKOPUCTOBYETHCS I BEACHHS TEXHIYHOT PO3BIIKKA MIHHOI
00CTaHOBKH Ta 3ac001B 3HUIICHHSA (3HemKoxeHHs) [b. Tle Moxe OyTu pi3HOMaHITHE
oOnaHaHHsI, TaKe SIK CEHCOPH, IaTYMKH, 30HIU Too. KoxkeH T 06nagHaHHS Ma€e
CBOi XapakTepUCTHKH, SIKI BIUIMBAIOTb Ha MOT0 MOMKJIMBOCTI BHUSIBJICHHS Ta
po3minyBanHs Ib. [l BpaxyBaHHA IUX XapakTEepPUCTHK B MOJENI MOXKHA
BUKOPHCTOBYBATH PI3HI TMOKAa3HMKHM, TaKl K JalbHICTh BUSBJICHHS, YYTJIHUBICTH,
CHEUU(pIYHICTb TOILO.

OnuuM 3 OCHOBHHX (DaKTOPiB, SKI BIUIMBAIOTh Ha MOJKJIHMBOCTI CHCTEMHU
pO3MiHyBaHHS, € (aKTOpyu 3O0BHIMHBKOTO cepenoBuma. LI ¢akTopu MOXKYTH
BKJIIOYATH PIBHOMAHITHI METEOPOJIOTIMHI YMOBH, $IKI BIUIMBAIOTh HA XapakTep
MIHYBaHHSI TEpUTOPii, a0 reorpadiuHi 0cOOIMBOCTI TEPUTOPIi, SIKI BIUIMBAIOTh Ha
MOKIMBOCTI BUsBIeHHAS Ta imeHTudikami Ib. BpaxyBamns mmx ¢dakropiB B
KOHLIENTYaIbHI ~ MOJIETl J03BOJISIE BUITBOPUTH peajbHI YMOBU PO3BIAKUA Ta
MOHITOPUHTY.

OTxe, Ha OCHOBI PO3TJIIHYTHX MaTepiajiB MOXHa 3pOOMTH BUCHOBOK, WIO
KOHIENTyalbHa MOJENb BU3HAYEHHS MOKJIMBOCTEH CUCTEMU PO3MIHYBaHHS Ta €
BOXJIUBUM THCTPYMEHTOM JIJIsl IPOSKTYBAHHS Ta BIOCKOHAJICHHS TakuX cuctem. s
pO3poOKHM 1i€i Mojenl HEOOXiZHO BpPaxOBYBaTh CTPYKTYpY Ta TaKTUKO-TEXHIYHI
XapaKTePUCTUKU OOJaJHAHHSA, a TaKOX (aKTOpU 30BHINIHBOTO CEPENOBHIIA, SKi
MO>KYTb BIUIMHYTH Ha pOOOTY CHCTEMHU.

VYK 623.438.1

Teaena M.B., HauaTbHUK HAYKOBO-IOCIITHOTO BIIJILTY (JOPMYBaHHS MPIOPUTETHUX
HamnpsMIB ~ BIACHKOBO-TEXHIYHOI  MOJITUKA  HAyKOBO-IOCJIIHOTO  YIpPaBJIIHHS
BIICHKOBO-TEXHIYHOI MOJITUKUA LleHTpanbHOTO HAyKOBO-AOCHIIHOTO IHCTUTYTY
030pO€HHS Ta BIICHKOBOI TeXHIKM 30poHNX Cui YKpaiHH, MOJKOBHUK

PO3POBKA TA BUT'OTOBJIEHHA CYYACHUX 3ACOBIB MIHHUX
TPAJIIB HA IAMMPUEMCTBAX YKPATHA

AKTyaJIIbHICTh JIQaHOTO TIMTaHHS TIOJIiTa€ B TOMY, IO HAa I[OYaTOK
MOBHOMACIUTA0HOTO BTOPTHEHHS POCIICHKOI (penepartii B YKpaiHy BC1 MiHHI Tpaiu
AK1 CTOSIM Ha 030poenH] B 3CY 3aMIMiMCh y CHaloK Bi paasHCHKOI apMii 1 Oy
po3po6ieHi Ta BuroTosJeHi e 3a yacisB CPCP, a came:

- KaTKOBO-HOOBI Tpam (KMT-5M, KMT-7);

- HokoBi1 Tpam (KMT-4M, KMT-6, KMT-8, KMT-10);

- enlekTpoMarHitHa puctaBka EMT.
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BapTo Takox 3a3Ha4uTH, IO TOTYKHOCTI JJII BUPOOHUIITBA BCIX BHIIEC
NepeNyeHuX MIHHUX TpaliB 30CEPEIKEHO BUKIIOYHO Ha TEPUTOPIi cydacHOi pd,
TOMY J>KOJHOI pPOOOYO0-KOHCTPYKTOPCHKOI JOKYMEHTAIlll Ha TEMepilmHid 4Jac Ha
TepuTopii YKpaiHu He Mae.

B 3aranpHOMY 1€ MpU3BENO O TOTO, IO HA MOYaTOK IMOBHOMACIITAOHOTO
BTOPTHEHHd p¢ B VYKpaiHy, BCl INepeiideHl MIHHI Tpajld [OKa3ald CBOIO
Hee(DEeKTUBHICTH 1 Ha 1€ € PI3HI MPUYHMHHU TaKl 5K:

- TEXHIYHHUHN CTaH;

- BIACYTHICTh 3allaCHUX YaCTHH Ta IHCTP yMEHTY;

- pO3paxoBaHi JJIs1 BUKOPUCTAHHS JIMILIE TYCEHUYHOI TEXHIKOIO;

- IOKa3HUK Bard Ta TPYI0EMHICTh TIPU BCTaHOBJICHI,

- MOpaJTbHA 3aCTapUTICTh;

- HU3bKa €(DEeKTUBHICTh Ta O€3MEUHICTh MPU BUKOPHUCTAHHL

3 METO CHTYyaTMBHOTO BHPIICHHS I[bOTO MHUTAaHHS KpaiHAMU — MapTHEpaMH B
SAKOCTI MaTepiaibHO-BIiChKOBO1 momomoru (MBJl) Oynu HamaHi MiHHI Tpajiu a0
I'YCCHUYHUX OPOHbOBAHWUX MAIMH Ta KOJICHOI TEXHIKM PI3HOTO (DYHKIIOHAILHOTO
NPU3HAYCHHS.

Hapsiny uuM oTpuManHi1 mii 4ac NOBHOMACIUTA0HO1 BIMHU 3HAYHOTO OOCHTY
3apyODKHOTO 030pO€EHHS Ta BIICHKOBOI TEXHIKH, a CaME CyJacHHUX 3aCO0IB TpajICHHS
MIH, 3 0JJHOT0 00Ky O€3yMOBHO 3a0e31euye 3MITHEHHS 000POHO3/1aTHOCTI ICPIKaBH,
a 3 IHIIOTO — BHUHHUKAE MpoOiieMa sKa TMOJATaE B 3aJCKHOCTI B 1HO3EMHHUX
MOCTAaYaILHUKIB Ta BIAMOBIZHO HEOOXITHOCTI OopraHi3auii epeKTUBHOrO pPEMOHTY i
TEXHIIHOTO  OOCIYrOBYBaHHS, BpaxOBYIOUM PIBHOMAHITHICTHP BHJIIB  BHIIE
MepeTueHnX 3aco0iB Ta BPaxXxOBYIOUM MACIITAOHICTh Ta IHTEHCHBHICTh BEICHHS
00MOBUX il KUIbKICTh HaJaHUX KpaiHamMu — napTHepamMu B sikocTi MBJl MiHHMX
TpaJliB HE BUpINIye TPOoOJIEMU MO0 3a0e3MeUeHHS MEXaH30BaHUX MiAPO3/ILTIB
30pOoHHUX MIHHUMH TPaJIaMH.

Tomy Ha gaHmii 4ac TOCTPO CTOITh MpoOieMa PO3pOOKH Ta BUTOTOBIICHHS
CcydyacHHMX 3aco0iB mogosianHs MB3 Ha mianpueMcTBax YKpaiHM, a caMe€ MIHHUX
TpaJIiB.

YK 355.422

Txayenko M.J/I., k. BIICBK. H., JOUEHT, JOUEHT Kadenpu aep>kaBHOT OE3MEKU Ta
yopaBiiHHs ~— HamioHanesHO1 aKajgeMmii HamonansHo1 rBap i VYkpainu,
KpaBuenko C.0O., kaHja. BICHK. HayK, JOIEHT, AOIEHT Kadeapu CyXOmyTHHX
Biiickk HamionansHoro yHiBepcurery oboponu Ykpainu, Tkauenko K.M., a-p.
¢iocoii, 3aCTyNHUK HaYalbHKUKA Kadeapu BIMICHKOBOTO 3B’ SI3Ky Ta IH(OopMaTH3aii
HarmionaneHoi akagemii HarionanpHOT rBapaii YKpaiHu, MiIMOJIKOBHUK
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AKTYAJIBHI TIPOBJIEMHU 3AXHUCTY BIMCBKOBHUX YACTHH I
MIIPO3 LB HAITOHAJIBHOI I'BAP/III YKPATHU BIJ
BUCOKOTOYHOI 35POi IPOTUBHUKA I/ YAC BEJIEHHSI
CYUYACHUX BOMOBUX A1

3MIHH cHOcO0IB BeZeHHS OOMOBHUX I B XOJ1 BIACHKOBUX KOH(IIKTIB, SIKI
BinOymiuch y XX — XXI-My CTOJITTI NPOJOBKYIOTH BIIMIUATUCh 1 B TEMEPIIIHIN Yac.
OnHiero 3 HaHOUTBIT BaroMUX NPWUYWH TOSBU TAaKWX 3MiH, IO IMATBEPIKYETHCS
pe3yiabTaTaMu aHalli3y JOCBITY POCIMCHKO-YKPAiHCHhKOI BIMHU € TPUUHSATTS Ha
030po€eHHS p¢ HOBUX BUCOKOTEXHOJOTTUHHX 3ac001B moBiTpsiHoTO Hanaxy (311H), y
TOMY YHUCJHI 0e3NIOTHUX JiTambHuX amapatiB (briJIA), aBiariiinux 3ac001B ypakeHHs
(A3Y) Tomo. A 1e, B CBOIO 4Yepry, HIIKPECIIOE BaXJIMBICTh 1 BUMAarae 3MiH y
MIX0JaX J0 3aXUCTy Bl BHCOKOTOYHOI 30pOi MPOTUBHUKA BIICHKOBUX YAacCTHH 1
ninpo3aunB HamionansHoi rBapAil Ykpainu.

VY pociiicbko-yKpaiHChKil BiliHI CydacHa BUCOKOTOYHA 30p0s cTajla HAHOUTBIII
aKTYaJIbHOIO CKJIAJIOBOIO, TOMY IMUTAHHS 3aXUCTY BiI JaHOTO BUAY 30pOi 3MyIIeH1
BUpIIIyBaTh OOUABI CTOpOHHU. BucokoTouHa 30posi, Taka sIK pakeTH, apTHIEPIs,
JPOHU Ta IHII CUCTEMH, MOKE 3HAYHO MiBUIIUTH €(PEKTUBHICTh BEJICHHS BIMHU Ta
3aBJaTH 3HAYHOTO YPaXEHHS BIMCBKOBUM Tiapo3auiaM. Tomy po3riasHeMO
aKTYaJIbHICTh Ta BHUKJIMKH, TOB’S3aHI 13 3aXUCTOM BIlI BHUCOKOTOYHOI 30poi B
KOHTEKCTI BIiHA B YKpaiHL

Pocilicbko-yKpaiHChKa BiliHa € OJIHIEIO 13 HAOUIbII aKTyaJIbHUX Ta TOCTPUX Y
CydJacHOMY CBITL 3a BeCh 9ac OOHWABI CTOPOHHM BIOCKOHAJIWIA CBOI HaBUYKH Ta
TaKTHKY 3aCTOCYBaHHS JJAHOTO By 30poi. BucokoTouHa 30p0si 103BOJISIE€ 3MEHIIIUTH
PU3UK YpPaXEHHsSI BJIACHUX BIMCHKOBUX MIIPO3AUIB 1 3HU3UTH €(PEKTUBHICTH CHUI
NPOTUBHUKA Ta 3aBJaTH MHOMY 3HAYHUX BTpAT.

OIHAM 13 KITFOYOBHUX aCIEKTIB POCIMCHKOT BINCHKOBO1 JOKTPHUHHU CTajIa aKTHBHA
po3poOKa Ta 3aCTOCYBaHHSA BUCOKOTOUHOI 30poi. Lle Bkimtouae B cebe po3poOKy Ta
BUKOPHUCTAHHA 0OaraTb0X THUIIB pPakKeT, ApTWIEPIMCHKUX CHCTEM Ta OE3MUIOTHUX
JTATbHUX afnapariB, SIKi MOXYTh TOYHO BIIOOpa3WUTH LUIb HA BEJIUKIA BiCTaHL
[IpoTe OypxnMBHII PO3BUTOK TEXHOJIOTIM, B OCTAaHHI JEKUIbKa POKIB, JI03BOJIUB
oe3nuioTHuM JtanbHUM araparam (BILJIA) ctati BaXIMBOIO CKIIaT0BOIO OOMOBUX
Aid. | SKIo Ha Mo4yaTKy JPOHH BUKOPHCTOBYBAIMCS ISl BUKOHAHHS JOTIOMDKHUX
GbyHKLI pO3BIIKK, TO HA CHOTOJHINIHIA JI€Hh BOHH CTAId OKPEMOKO YAApHOIO
CUJIOI0, SIKa JOCTaBJsiE MPOTHUBHUKY YUMo mpobOieM. Pasom 3 mpomucioBuMu
yIapHUMHU JpPOHAMH 1 OapaXkylouMMH OO€NpUIIacaMu aKTUBHO 3aCTOCOBYIOTHCS
IUBUIbHI KOHBeepHI anaparu 1 camopoOHi BITJIA. Takum 4MHOM, MUTAHHS 3aXUCTY
Big BILJIA BuxoauTh Ha HOBUI PIBEHb.

3axucT BIMCHKOBUX MIAPO3IUTIB BT BUCOKOTOYHO1 30p0i BUMarae po3po0OKu Ta
BIIPOBA/KEHHS BUCOKOC(PEKTUBHUX CUCTEM MPOTUPAKETHOTO Ta MPOTUIOBITPSHOTO
3axucty. Cuctemu IIPO (mpotupaketHa oOopona) ta [IBO (mpoTtumnoBirpsiHa
000pOHA) BXJIMBI JJI1 BIIBEPHEHHS PAKETHUX aTaK Ta 3aXUCTY IMyHKTIB YIPaBJIIHHS,
MIPO3UTB Ta 00’ €EKTIB KPUTHIHOI IHPpACTPYKTYpH.

3HauHO  3HWKYE  €QEeKTUBHICTH BUCOKOTOYHOI  30poi  MpPOTHMBHHKA

yaockoHalieHHs (popTudikaiiii, 10 BKIOUAE B ce0€ psal 3aX0/11B, TAKUX K MOOyA0Ba
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3aXMCHUX YKPHTTIB, PO3TaIlyBaHHS BIACHKOBUX OO0’ €KTIB Yy BUTIIHUX MICIIAX,
BBCJICHHSA TNPOTHBHHKA B OMAaHy ILIIXOM OOJIAIITYBaHHA XUOHHMX TO3MUIIA Ta
BOTHEBUX 3ac00IB, 3aXUCT BaXKIMBOI 1HMPACTPYKTypH Ta KOMYHIKAIl, a TaKOX
BUKOPHCTAHHS Cy4aCHUX TEXHOJIOTH /Jisl BUSIBJICHHS Ta BiABEPTAHHS aTak.

BaxmBUM €JeMEHTOM 3axXUCTy € MAacKyBaHHS BIMCHKOBHX OO'€KTIB Ta
MIPO3JIUTIB, a TaKOX MiATPUMKA iX MOOUIBHOCTL. 3MEHIICHHS BUIUMOCTI Ta
MITpUMaHHS IMIBUIKOCTI TMEpPECyBaHHSI MOJKE JOTOMOTTH YCKJIAJHUTH 3aBIIaHHS
MIPOTUBHHKY Ta 3MEHIIUTH €(PEKTUBHICTb HOTO 3aC00IB ypaKCHHS.

B ymoBax cydacHOro KOH(QJIIKTY 3HAUYHY pOJb Yy 3aXUCTI BIACHKOBUX
OiIpO3JUTIB BiIrpae paaioeneKTpoHHa OopoThba. CHCTEeMH MEpenKo] MOXKYTh
BIUITMHYTH Ha pPOOOTYy BOPOXKHUX PaATIONOKAIIMHUX CTaHINH Ta KOMYHIKAI[IMHAX
3ac001B, 3HMKYIOUM TOYHICTh aTak MPOTUBHHUKA.

B KOHTEKCTI pOCIMChKO-YKpaIHChKIM BiliHI 3aXUCT BIACHKOBUX MIIPO3/UTIB Bif
BUCOKOTOYHO1 30p0i CTa€ JKUTTEBO BAXKIMBOIO MpoOemMoro. BucokoTtouHa 30pos €
cepito3HOI0 3arp03010 1A BilicbKOBMX OMepalliii Ta 6e3neKu BifichbK. [i BUKOpUCTaHHS
MO’K€ TIPU3BECTH JI0 3HAYHUX BTPAT 1 pyHHYBaHHs BaXHBOI iHQpacTpykTypu. Kpim
TOTO, 115 3arP03a MOKE MaTH TICUXOJIOTTYHHUM BIUIMB HA BIHCHKOBOCTYKOOBIIIB.

Jlisa 3a0e3meyeHHsl 3aXUCTy BIMChKOBUX miapo3aunB HamionansHOT rBapail
VYkpaiHu Ta HIIMX 3 HAMH B3a€MOJIIOUMX YAaCTUH (MAPO3IUIB) BUKOPHUCTOBYIOThH
PIBHOMAaHITHI 3aX0/H, BKIIFOYAI0YH PO3BUTOK CUCTEMHU MPOTHUIIOBITPSIHOT 000OPOHHM Ta
MOCUJICHHS 3aXHCTYy BaXJMBHUX 00’ €kTiB. [IpoTe 1 mpobisiema BUMarae moaaibiimx
JOOCHIIKEHb Ta IHHOBAIIM, TaK, IK BUICOKOTOYHY 30p0I0 MOCTIHHO Y OCKOHAIIOKOTh,
TOMY 13aXHCT BiI HEl TOBUHEH a/IalTyBAaTUCS 10 HOBUX BUKJIHKIB.

YK 355.4

ToacronocoB FO.M., crapumii Bukiagau kadenpu JepkaBHOi Oe3meku Ta
yOpaBiIiHHSA ~omepaTuBHOTO (akynpTery, HarmionanpHa akamemis HarioHamsHOT
reapaii YKkpaiHu, IOJKOBHUK

THHOBAIIIIHE 3ACTOCYBAHHS BE3NIVIOTHUX JHITAJIBHUX
AITAPATIB - 3MIHA /IMBAUHY CYYACHHUX BIMH
TA BOEHHUX KOH®JIIKTIB

PO3BHUTOK BIICBKOBUX TEXHOJIOTIH 3aBKI1 OYB OJIHIEIO 3 OCHOBHUX PYLIHHUX
CHJI TIpOTpecy JroACTBa. Bin cTtapojaBHIX OWTB 10 Cy4aCHHMX BO€EH Ta KOHQJIIKTIB
HOBI pO3pOOKM 1 IHHOBAIIi BU3HAYaIM X OOMOBMX il 1 3a0e3neuyBaiu mnepeBary
THUM, XTO BOJIOJIIB CY4aCHUMU TEXHOJIOTISIMH.

OnHier0 3 Hal3HAYHINIMX IHHOBAI OCTAHHIX AECATWIITH € BUKOPUCTAHHS
Oe3nuioTHHX JitanpbHuX anapariB (briJIA, npoHiB), 5Kl 3 KOXKHUM POKOM HaOyBarOTh
BCE BaroMIiIIoro 3Ha4eHHs M1l Yac BUPIMICHHS Cy4aCHUX BIACHKOBUX KOH(QIIIKTIB.

Pociiicbko-ykpaiHChKY BIifHY 4acTO Ha3WBalOTh MEPIIOIO BiiHOIO ApoHIB. Tak,
BUKOPHCTAHHS OE3MUIOTHUKIB IEMOHCTPYE 3pOCTAIOYY iX POJIb 1 BIUTUB Ha TAKTUYHI
Ta CTpaTErvHI aCTIEKTH BeAEHHS 00MOBHUX Mid. JIpoOHN 3MIHWIM MTpaBHJIa TPH Ha TOJI
0010, BUKOHYIOYH 3aBJaHHS Bil PO3BIIKHU 10 TOYKOBHUX y1apiB, IO J03BOJISIE 3HUZUTH
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PU3UKU JJI1 JKUTTS BIMCHKOBHUX, 30€pertd TEXHIKY Ta MIIBUIIMTH €(PEKTUBHICThH
oTeparliu.

BiiicbKOB1 eKCIiepTH 3a3Ha4yaroTh, IO XOdYa JAPOHU HE MOXYTh IOBHICTIO
3aMIHATH TOTPeOy B CHapsJax Ta TEXHIll, BOHH MOXYTh CYTTEBO IOM'SIKIIIUTH ITHO
HECTauy 1 CTBOPUTHU HOBY AMHAMIKy Ha 1oJji 6010. Poi ApoHIB, MAKPIIJIEH] INTyYHUM
IHTEIEKTOM, MOXYTh B3a€EMOJIISITHU OJMH 3 OJHUM, BUOUpATH MPIOPUTETHI U
CYNpPOTHBHHMKA Ta 3HMIMYBAaTH iX, NPHU LbOMY JIOCTaTHbO Oyjae JHIlIEe OJHOTO
oreparopa JUid 1X KEpyBaHHS.

JlocBin mpoTuaii poCIMCHKIA arpecii Ta 3pocTarodi BHYTPIIHI 1 30BHIIIHI
3arpo3u YiTKO BKa3ylOTh Ha HEOOXIIHICTh OCHAICHHA CWJI Oe3MeKu Ta 00OpOHU
Jep>KaBU Cy4aCHUMH BIACHKOBUMU TEXHOJIOTSIMH.

VY BiIMOBINE HA 3aMUTH BIMCHKOBHUX, MECSITKH, SKIIO HE COTHI, YKPaiHCHKHUX
HIANPUEMCTB PI3HOTO MIANOPSAKYBAHHS MOYAIM BIACHI pO3POOKU PI3HUX MOJIENen
Ta NMpu3HaueHHs. Pe3ynbTaroM wi€i poOOTH € BBeAEHHS MIHICTEPCTBOM OOOpPOHH
VYkpainu B ekcrutyarariito monas 80 HOBUX 3pa3KiB 030POEHHSI Ta BIACHKOBOI TEXHIKU
BITUM3HSHOTO BUPOOHUIITBA, BKIIOUAIOYH OO€MPUTIACH, BINCHKOBI MaIlIMHU, IPOHU Ta
pOOOTH30BaHI KOMILIEKCH.

Sk 3a3HayarOTh MPOBIOHI BIMCHKOBI AHAIITHKH, HAa MOYaTKy BTOPTHEHHS B
VYxpaini Oyno Bcroro cim BupoOHukiB briJIA, a HuHi ix Bxke moHan 150, 30kpema,
OUIbIIICTH BUPOOHUIITB HAEKATh NMPUBATHUM KOMITaHISIM, II0 3HIXKYE OIOPOKPATIHO.
Jlo Toro x, Ouvbiie 50 pBHUX THUIMIB JPOHIB BIPOBAIKEHO JJIsI BUKOPUCTAHHS
CUJIaMU 000pOHU YKpaiHu.

3 MOMEHTY [0YaTKy MNOBHOMACIUTAOHOTO BTOPTHEHHS pocii B YKpaiHy ApOHU
CTaJIM HEBII'€MHOI0 YAaCTUHOIO OOMOBUX A, BUKOHYIOUM (PYHKII SK «OYei» TaK i
noTyxHoi1 30poi. Ilomut Ha OE3NUIOTHUKU 3piC HACTUIbKM, IO BOHHU CTaJH
HEOOXITHUMHU «TYT 13apa3» Ta B JOCTATHINA KUTbKOCTI

KpiM BpockoHanmeHHX OE3MUTOTHUX aBIlalllItHUX KOMIUIEKCIB ISl MOBITPSHOI
PO3BIIKH, 3'IBIJIKCS HOB1 JPOHU PI3HUX TUIIIB, MPU3HAYCHUX JIJIS:

— PO3BIIYBAIbHUX 1 yJIApPHUX OTEepalliii 6araropazoBoro BUKOPUCTAHHS;

- YIApHUX 11 OTHOPA30BOI0 BUKOpUCTaHHS — FPV-npoHiB-kamikaa3e;

- BOTHEBOI MIITPUMKH 3 MOJKJIMBICTIO HECTH OOWOBI MOMAYJI, Taki SK
KyJIEMETH 1 IpaHaTOMETH;

- JAUCTAHIIMHOTO MIHYBaHHS TEPUTOPIH;

- JOCTAaBKH BUOYXIBKH J10 BOPOKUX 00'€KTIB;

- JIOTICTUYHHX 3aBJaHb, TAKUX SK JOCTAaBKa OOEMPUIACIB 1 METMKAMEHTIB;

- NEPEXOTUICHHS Ta 3HUIICHHS BOPOXKUX JPOHIB, Ta HABITh, TBUHTOKPUJIIB;

- eBaKyallii MOpaHEeHUX 3 NoJis 0010.

TakuM YWHOM, APOHM CYTTEBO 3MIHWIM CydacHE ToJie 000, MiIBHIIMIN
KUTBKICTB 1 SKICTh O€3KOHTAKTHUX OOMOBUX JIIi, @ TAKOK 3HU3WIN JIFOJICHKI BTPATH Ta
BTpaTy JOPOTO1 TEXHIKH.

OCHOBHUMU acTIEKTaMH, YOMY IPOHU € BAXJIMBUM IHCTPYMEHTOM PO3B’ I3aHHS
Cy4acHUX BIICHKOBUX KOH(IIIKTIB €:

- ABTOHOMHICTh Ta JHWCTAHINIAHE YIPAaBIIHHSI: 11€ 3HIKYE PHU3UKH IS
0C000BOTO CKJIQAY 1 MABHIIY€E O€3IeKy B pailoHax OONOBUX i
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- HIMPOKI MOXKIIMBOCTI 300py 1H(OpMALL: JPOHU MOXKYTh OTJSaTH
BEJIMKI TEPUTOPIi, 3alHATI BOPOTOM;

- IMBUIKICTh, MAHEBPEHICTh Ta Oararo3agadyHiCTh: BOHH 3JIaTHI IMIBHUIKO
BUKOHYBATH KUTbKa 3aBJaHb OJIHOYACcHO;

- HEBUJIMMICTh Ta TPHUXOBAHICTh: JPOHM MOXKYTh MAaCKyBaTUCS y
HABKOJIMIIIHBOMY CEPEIOBHUIII, [0 JOTIOMAra€ YHUKHYTU BUSIBIICHHS BOPOTOM;

- epEeKTUBHICTh Ta TOYHICTh: CY4acHI CHCTEMH CEHCOpIB 1 Kamep
3a0€31MeuyI0Th BUCOKY TOYHICTD 1 AETATBHICTD 310paHoi HbOopMaIIii;

- uono0oBa poOota B OyAb-IKUX MOTOJHUX YMOBAax: IPOHU MOXKYTb
IpaloBaTi B pealbHOMY 4Yaci Ta B HEOE3MEUHUX 30HAX, /1€ BAKKO a00 HEOE3MeUHO
3ay4aTy JIHOJIEN;

- CHUHEpTI 3 IHIIMMU TEXHOJIOTIIMM: X MOJKHA IHTErpyBaTH 3 IITYYHUM
IHTEJIEKTOM 17151 €()EKTUBHOT'O MOHITOPUHTY 1 aHAIBY OTPUMAaHUX JaHUX;

- €KOHOMIYHA €(DEKTUBHICTh: BUKOPUCTAHHS JIPOHIB € 3HAYHO JCIICBIINM,
HDK TpaJuIliiHa BIIChKOBA TEXHIKA 3 EKIMakKaMH.

3BHUYAHO, IIeH Tepeik He € BHYEPIHUM, ajie MOKa3ye IepeBard APOHIB Y
MOPIBHSHHI 3 TPAIULIMHUMU METOJaMHU BEJCHHS BIMHU Ta BUPIIMICHHS BICHhKOBHUX
KOH(JITIKTIB.

B cygacHOMY CBITI IpOHH CTAJIM BUCOKOTEXHOJOTTIHOIO CHCTEMOIO 030pOEHH,
[0 3MIHIOE TIIXOAW 0 BEACHHS BIAHU UM PO3B’SI3aHHS BIMCHKOBHUX KOH(IKTIB Ta
Ha/1a€ HOB1 MO>KJIMBOCTI JIJIs1 apMIif 10 BCbOMY CBITY.

OTxe, eheKTUBHICTh CIIy’k00B0O-0010BOi (00#0BOT) HiITLHOCTI (OPMYyBaHb
cuil Oe3mnekr 1 000poHn YKpainu, y ToMy uucii HamionameHOT rBapaii Ykpainu, B
yMOBax BIJIC141 MOBHOMAcCIITAOHOT arpecii, nepeBaxarounx BIAMOBITHO 1O BOEHHOTO
MOTEHIATy CUJI IPOTUBHUKA, 0arato y YoMy 3aJIe)KUTh Bill SIKICHOTO BUKOPUCTAHHS
HUMH JOCSTHEHb Cy4acHOI Hayku. Buxonasum 13 1[bOTO, ICHye HaraibHa motpeda
MMOCTIMHOTO BIPOBAPKEHHS Yy CBOIO JALUIBHICTP HOBITHIX METOJIB Ta 3aco0iB
30poiiHOi O0OpOoTHOM, MmO TependadaroTh 3aCTOCYBAaHHS HOBITHIX JIOCSTHEHB
U(PPOBOT0, TEXHOJIOTIYHOTO Ta HAYKOBO-TEXHIYHOTO MPOTPECY.

YK 623.746-519

TopunsoB O.0., crapumii BuKiIaaay kadeapu MOBITPSHOI HaBiraili ta 60HOBOTO
VIOPABIIHHA  aBIAlllEl0  JHOTHOTO  (haKyJabTeTy XapKIBCbKOIO  HAlllOHAJIBLHOTO
yniBepcurety [loBirpsnux Cuin im. IBana Koxeny6a, @enrok C.B., nouent kadenpu
MOBITPSIHOI ~ HaBIramii Ta OOWOBOTO  YIpaBIIHHA aBiamiel0o  XapKIBCHKOTO
HarioHabHOrOo  yHiBepcutery  [loBitpsstnux Cunm M. IBana  KoskenyOa,
Kosoasxaunii O.C., xaHauaar TeXHMHUX HayK, npodecop Kadeapu MoBITPsiHOT
HaBiraiii Ta OOWOBOTO VMPAaBIIHHA aBialiel0 XapKIBCHKOTO HAIIOHATHHOTO
yHiBepcutery [loBirpsanx Cun im. [Bana Koxemy0Oa

K/IIOYOBI HAIIPSIMKHU PO3BUTKY BE3IIJIOTHUX JIITAJIbHUX
AITAPATIB (BIUIA) TA IX KOMIUVIEKCIB

B ymoBax pociiicbko — yKpaiHChKOi BIMHM O€3MUIOTHI JITaldbHI amnapaTu

(BIUIA) craiim BaXJIMBUM €JIEMEHTOM OOOpPOHHHMX 1 PO3BITYBaIbHUX CHUCTEM
225



Vkpainu. IxHe BUKOpPHMCTaHHS CIIpUsS€ MOKPAIIECHHIO TAKTHYHMX MOKIMBOCTEH Ta
onepatuBHOi epekTUBHOCTL. be3minotHi mranbHi amapatu (BIUIA) cratoth
HAapDKHAM KaMEHEM Cy4YacHMX BIMCHKOBHUX orlepailiii, 3a0e3neuyioud TaKTHYHY
mepeBary depe3 3HIKCHHS PHU3WKY [JI1 OCOOOBOTO CKIAaAy 1 MiABHINECHHS
eeKTUBHOCTI 300py PO3BIAIAHUX, CIOCTEPEKEHHS 1 PEKOTHOCIIMPOBKU, TAKTUYHOT
aBlaliiiHOi miATpUMKU. OCHOBHI Bu3HaueHHs Ta kiacugikais: bnAK besnuoTHuii
aBlamiiHuil koMmImieke (Oe3mutoTHa aBiamiiiHa cuctema) (bnAK) — Oe3munotHe
noBitpsine cyaHo (IIC), moB’s3ani 3 HAM TYHKTH IHCTAHINIAHOTO MUIOTYBAaHHS
(ctanuii HazemHoro kepyBanHs) (ITJIII), HeoOXinH1 JiHII KEpyBaHHS 1 KOHTPOJIIO Ta
IHII €JIEMEHTH, BKa3zaHi B 3arBepaxkeHoMy mnpoekTi tuny bnAK. BnAK moxe
BKmodaTh Jekiibka brnJIA. besmimotne IIC — Oe3minoTHWI MiTalbHHWM amapar
(brJIA) — TIC, xepyBaHHSI MOJBOTOM SIKOTO 1 KOHTPOJIb 3a SIKUM 3JIMCHIOIOTHCS
nuctaHmiiHo 3a gomnomororo ITJIIT, mo posramosanuit mo3a IIC, a6o IIC, mio
3AIMCHIOE MOJIT AaBTOHOMHO 3a BUINOBIIHOK MPOTpaMor0. Y 1bOMY KOHTEKCTI
PO3IIISTHEMO NEPCIEKTUBY PO3BUTKY cHcTeM 13aco06iB komruiekciB BITJIA, 30kpema y
BIATIOBIAb HAa Cy4aCHI BUKJIMKH.

Texuiunumu HHOBaisiMu B BITJIA €:

ABiaIliiiHi TEXHOJIOTIi: AKTyali3ailisi CTEeIC-TEXHOJIOTI Ta TMIIBUIICHHS
acpOJMHAMIYHAX XapaKTePUCTHK JUIA IMABUIICHHS >kuBydocTi BILJIA B ymoBax
aKTUBHMX OOMOBHX i, 30KpeMa, i1 YHUKaHHS Pal0JIOKAIITHOTO BHSBIICHHS
npotuBHUKOM. Jlnmst wminiattopuzarii  BIUUIA, ¢yHKI KepyBaHHS MapIIpyToM
MOJILOTY BHUKOHYIOTh Oe3minardopmui iHepuianbHi Hapiramiiiai cuctemu (IHC) Ha
0a31 MikpokoMIT 10TepiB TUITy Arduino i3 3aCTOCYBaHHSM METOIIB HEHPOM epEKEBUX
arOpUTMIB, BUKOpPUCTOBYIOYM naHHI MEMCpaatuukis Ta Moaynis riaoOaabHOT
cuctemu no3uitiroBadds (I'CII).

Cuctemu >xuBjieHHsi: Po3poOka Ta iHTerpaiiss HOBITHIX aKyMyJsiTOpiB Ta
riOpUIHNX CWJIOBHUX YCTAaHOBOK JUIsi 3OUIBIICHHS TPHWBAIOCTI TOJBOTY Ta
OTIEPATHBHOTO PaJIiyCy, 0 KPUTHYHO JJIsI TPUBAIMX PO3BITYyBaIbHUX Micii. Takox
MOXJMBe BUKOpucTaHHA Twiatopm 3 BIUIA Ha aepocTtarax, Ta BUKOPUCTaHHS
MapanryTHUX KEPOBAHUX POOOTU30BAHUX CUCTEM.

BoitoBi ceHcopu Ta HaBirais: BopoBamkeHHs MepeIoBUX CCHCOPHUX CUCTEM,
TaKUX SK aKTUBHI Ta TACHBHI paioJIOKAIliiiHI CHCTEMH, TEIJIOBI3OPU Ta OITHKO-
CJIEKTPOHHI CUCTEMHU, JIJIS TIIBUIIICHHS] TOYHOCTI pO3Mi3HABAHHS IIUIeH 1 HaBIraliitHOT
CTaOUIBHOCTI B YMOBaX PaAlO€NeKTPOHHOT MPOTUAII .

[IposiBamMu IHTEIEKTYaIbHOT CHCTEMH YITPABJIIHHS MalOTh OYyTH:

mryunuid iHTenekT (L) B ympasminui - Bukopuctanns LI qist aBToHOMHOTO
BUKOHAHHSI O0OMOBUX 3aBJaHb, ONMTUMI3AIlli PO3BIIKK Ta IJIAHYBAaHHS MapIIPYTIB 3
ypaxyBaHHSAM CKJIQAHUX TAKTUYHHUX CUTYaLlii, TAKUX K Y 30H1 00HOBUX IIH.

aBTOHOMHI 00#OBI cucteMu i1 po3poOku kKoMmiuiekciB BITJIA, ski MOXyTh
AT B CKJIa[l OOMOBUX YrpylnoBaHb, KOOpJAMHALIA iX i y pealbHOMY 4aci Ta
3abe3neueHHs eeKTUBHOI B3aeMOJIil MbK pi3HUMH TuniamMu BIUIA myis nocsirneHHs
TaKTUYHOI IIepeBaru.

3araJbHUMU HaNpsIMKaMU 3aCTOCYBAHHS Y BIHICHKOBHUX OIEpaIlisiX €:

PosBigka Ta cnoctepexkenHss — posb BIUIA y 300pi po3BinyBajibHOI

H(popMallii, MOHITOpUHI OOMOBUX I Ta 3a0€3ME€YEHHs] CUTYalliHOI 0OI3HAHOCTI,
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0CO0JIMBO B YMOBax akTUBHUX OOMOBHUX [iii Ta Ha TEPUTOPIIX, KOHTPOIbOBAHUX
MPOTHUBHUKOM.

VYnapui MoXmMBOCTI — TinBuieHHS eektuBHOCTI ynapHux BIUIA 3aBmsiku
IHTerparii TOYHUX CHUCTEM HaBEJCHHS Ta 3aCTOCYBAaHHS BChOTO CIIEKTPY 3acO0iB
aBlalllfHOr0 ypaXeHHs JJI1 BUKOHAHHS yJapiB MO yCIM THUMaM ICHYIOUUX IUIel
(0IMHOYHI, MJIOIA/IHI, PyXOMi, CTAIllOHAPH], 3aXUIIICH] Ta 1HIII).

[lpotunis Ta oOopona — Buxopuctanus bBIUIA 11 BusBieHHs Ta
HerTpamzani cucteMm [0 nmpoTrBHMKA, a TAKOK PO3POOKAa KOHTPMED IS 3aXUCTY
ykpaincbkux BITJIA Big atak 3 60Ky BOPOKHUX CUCTEM.

Kibep3axucT, mnpaBOBUMHM Ta E€TUYHMMHM IUTAaHHAMHU CTa€ aKTyali3ailis
npaBoBUX acmekTiB 3actocyBaHHS bBIUIA B ymoBax KOH(IIKTY, JOTpUMaHHS
MDKHApOJHUX HOPM Ta CTAaHIAPTIB, a TAKOXX 3a0€3IEUeHHS 3aXUCTYy HUBUILHOTO
HaceneHHs. [linBumenns 3axumienocti BIUIA Bin kibeparak, 3a0e3medeHHs: 0e31eKu
H(pOpMaLIfHUX KaHATIB 1 3aXUCT Bl MOXKJIMBUX aTaK HA CUCTEMU YIPABIIHHS.

OaHUMH 13 OCHOBHHX MeEpcHeKTUB po3BUTKY cucteM BIUIA cTaioTh HaykoBi
JTOCTIIKEHHS, OTJIsI7] TOTOYHUX HAyKOBUX po3po0ok B chepi BIUIA B Ykpaini, posb
HAYKOBUX YCTaHOB 1 OOOPOHHHUX BIIOMCTB y MPOCYBaHHI HOBHMX TEXHOJOTIA 1Jist
3a0€e31eUeHHs HAllIOHATIbHO1 OE31EKH.

MbkHapoHa CIIBIpaIl 3BOAWTHCS 10 BU3HAYCHWX MDKHAPOIHHUX YTOHd 1
Koomepali y po3poOii 1 oOMIHI TEXHOJIOTIIMH, YAOCKOHAJICHHS CTaHIApPTIB Ta
MPOTOKOJIB Il CHUTbHOTO BUKOpucTaHHsA BILUIA, 30kpeMa y KOHTEKCTI 1OTIOMOTH
BI/I IAPTHEPIB Ta COIO3HUKIB

Po3sutox cucrem BIUIA wMae kpuTudHe 3HA4YCHHS MAJI IIBUIICHHS
000pOoHO3AaTHOCTI YKpaiHu. 3acTOCYBaHHS HOBITHIX TEXHOJIOTIH 1 yIOCKOHAJICHHS
ICHYIOUMX CHUCTEM 3a0€3Meuy0Th 3HaUH1 MOXKJIMBOCTI JJIsI TIIBUIIICHHS OTIEPATUBHOT
eQEeKTUBHOCTI Ta 3HIWKEHHA pu3MKIB. OIHaK, U JOCSATHEHHS MaKCHUMAallbHUX
pe3yabTaTiB HEOOXITHO MOJ0JaTH ICHYFOU1 TEXHIYHI, TPABOBI Ta €TUYH1 BUKITHKH.

YK 351.861

TrwoTtonuk B.B., 1.1.H., npodecop, HauanbHUK Kadeapyu yHpaBIiHHA Ta OpraHI3aLil
IBUTBHOCTI Y cdepl MUBUILHOTO 3axXUCTy HaloHanbHOTO YHIBEPCHTETY ITUBUILHOTO
3aXUCTy YKpaiHH, MOJIKOBHHUK CIYKOW HUBUILHOTO 3axucty, Amenko O.A., k.e.H.,
JOLEHT, 3aCTYITHUK HadajdbHUKa KadeApu YHpaBlHHA Ta OpraHi3amii ABUIBHOCTI Y
chepi UMBUILHOTO 3axucTy HallioHaTbHOTO YHIBEPCUTETY IMBUIBHOTO 3aXUCTY
VYkpainu, Maiiop CIIy>kOH MUBUTLHOTO 3aXHUCTY

OPTAHIBAIIIMHO-TIPABOBI ACHEKTHU SMIITHEHHA CEKTOPY
BE3IIEKHW I ObOPOHH YKPAIHU AK YWIEHY MEXAHI3MY
HOUBIJIBHOI'O 3AXUCTY €BPOIIEMCBKOI'O COIO3Y

VY xoBtHI 2001 poky €Bponelicbka Komicist ctBopuiia MexaHi3M LUBUIbHOTO
3axucty €C. MexaHi3M CIpsSMOBaHUM Ha 3MIIHEHHS CHiBOpail Mbk kpaiHamu €C 1
10 nepxaBaMu-y4aCHHUISIMH 3 TNHMTaHb LUBUIBHOTO 3aXHUCTy I IOKPAILEHHS
3arno0iraHHs, TOTOBHOCTI Ta pearyBaHHs Ha KaTacTpodu.
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Koy Hajg3BuyaiiHa cuTyalis nepeBaka€ MOKJIMBOCTI pearyBaHHs KpaiHU B
€Bpori Ta 3a 1i MeKaMHi, BOHA MOKE 3BEPHYTHUCS 3a JIOIOMOTO0 Yepe3 MexaHi3M.
Kowmicis Bimirpae KiIr04oBYy poJib y KOOpIWHAINI pearyBaHHS Ha KaTtacTpodu B
YChOMY CBITI, CHpHsIIOYM TpuHAiMHI 75% TpaHcmopTHUX Ta/abo omepariifHux
BUTpAT HAa PO3TOPTAHHSI.

Karactpo(u He 3Hat0Th KOPAOHIB 1 MOXKYTh O€3 MONEPEIKEHHS BPa3UTH OJIHY
a0o JekiTbKa KpaiH oiHoYacHO. HasgBHICTH 100pe CKOOPAMHOBAHOT CNUTLHOT PeaKilii
03Hayae, M0 KOJIM HaIllOHAJLHI OPTAaHMW BIIAAW TEPEBAHTAKEHI, BOHW MAalOTh OJIHY
TOYKY KOHTAKTY, a HE KUIbKa, 3 SKIMH BOHA MalOTh MaTH CIIPaBy.

OO0’ eqHaHHS CTIPOMOXKHOCTEH 1 MOYKIIMBOCTEH MUBUIHHOTO 3aXUCTY J03BOJISIE
3a0€3MeYNTH CHIBHILIY Ta Y3TOJKEHY KOJICKTUBHY BIIIOBIIb.

Kpim kpain €C, napasi B Mexanidmi Oepyth y4dacth 10 neprkaB-ydacHHIlb
(An6anis, bocHuis 1 I'eprnieroBuna, Icmanmisi, MongoBa, Yopnoropis, IliBHMMHA
Makenonis, Hopseris, CepOist, Typeuunna ta Ykpaina).

CTBOpEHHs pe3epBIB MarepialiB Ta TEXHIKM IS IMIBHIKOTO pearyBaHHS,
pOOISTUM OCOONMBHI aKIIEHT Ha HPPACTPYKTYPI, 10 MOXKE OYTH BUKOPHUCTAHA T
yac KpU30BHUX cuTyalii. KoopauHaliiio J0noMoru Mk JepskaBamu 3aiicHioe LeHTp
MOHITOpUHTY Ta iHpopmaui (EMIC), 1o 103B0JIsI€ OUIbII ONIEPATUBHO Ta €()EKTUBHO
posnoauaTu pecypcu. €C Hamae (GiHAHCOBY MIATPUMKY KpaiHam-4jeHaM dYepes
criemianbHi (POHIH, SIKI MOKYTh BUKOPUCTOBYBATUCh Ha BimHOBIEHHS micias HC abo
JUTS MATOTOBKYU A0 MalOyTHIX Kpu3 (BUKIHUKIB).

Jlis 3a0e3neueHHsl J1epKaBHOI CTIMKOCTI BEJIMKE 3HAUEHHS MAa€ IMOCTIMHE
HaBYaHHA Ta MATOTOBKAa ocoboBoro ckmany JJCHC Ta cunm nuMBLIBHOTO 3aXHUCTY.
MexaHi3M OpTaHi30BYE TPEHIHTM Ta HABYAIbHI CUMYJIAL IS MIABUILEHHS PIBHS
TOTOBHOCTI.

Mexanidsm muBUIbHOrOo 3axucty €C € BaXIMBUM IHCTPYMEHTOM Y
3a0e3MeueHHl JepKaBHOI CTIMKOCTI Ta COJAApPHOCTI cepel KpaiH-uiieHB. BiH
T03BOJIsIE 00’ €THATH PECYPCH, 3HAHHS Ta JOCBII U KPAIIOro pearyBaHHs Ha KPHU3H.
OpnHak 1151 MOBHOI peaiizallii Horo MoTEHIiaTy HEOOXITHO MPOJIOBKYBaTH pOOOTY
HaJ MIHIMBAlll€l0 BHUKIMKIB, IOB’SI3aHUX 13 HEPIBHOMIPHUM pPIBHEM TOTOBHOCTI
JepkKaB Ta TOJITHIHUMH OOMEKEHHSIMH. ToMy, 3MIIHEHHS CEKTOpY Oe3IeKH Ta
000poHN YKpaiHu BapTO 30CEPEANUTH HA PO MDKHAPOIHOI CHIBMpAIli Ta MATPUMKH
€C. VYkpaiHa, sk KpaiHa, 110 3ITKHyJacs 3 CEpHO3HMMU BHUKIMKaMH B cgepl
HaIllOHATbHOT Oe3rekn Ta OOOpPOHU BHACHIIOK BIMCHKOBOI arpecii pd, crama
KmodoBuM mapTHepoMm aia €C y cdepi 3MIMHEHHS CTIHKOCTI JIepKaBH. Y pamMKax
cnBnpami 3 €C, MexaHBM LHUBUIBHOTO 3aXHMCTy BiAIrpae BaXIUBY pPOJb Y
3a0€3MeUeHHl NIATPUMKA YKpaiHUW HE JIMIE B IUBUILHOMY CEKTOpL, a M y cdepi
Oe3neku —  MarepiaibHO-TEXHIYHA  JONOMOra Il  3aXUCTy  KPUTHYHOI
iHppacTpyKTypH, TyMaHiTapHA AOTIOMOTA JUI MOCTPAKIAINX PETIOHIB Ta PO3BUTOK
CHEIaIbHUX MporpaM i MIITOTOBKH YKpaiHChbKUX (paxiBIIB y cdepi yrpaBiIiHHS
kpuszamu. Tak, 000poHHa cHIBIIpals B rainy31 CTIAKOCTI KpUTUYHOT IHPPACTPYKTYPH €
OJTHUM 13 KJIIOUOBHUX AaCTEKTIB MATPUMKH YKpaiHH €BPONEHCHKUMH MMapTHEPAMH,
SKAWA BKIIOYAE CHEPreTUYHY, TPAHCIOPTHY Ta IH(OpMaIiHy HOPACTPYKTypH SK
HaOUIbII Bpa3MBI epe/l 30BHINIHIMU aTaKaMU.
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KpiM Toro, ofHi€I0 3 BaKJIMBUX IHILIATUB Y KOHTEKCTI MIATPUMKH YKpaiHU €
nporpama «RescEUy», sika cmpsiMmoBaHa Ha CTBOpeHHsT Ha piBHI €C pe3epBiB
IIUBUTLHOTO 3aXUCTY, BKIIOYAIOYH TEXHIKY JJIs1 00pOTHOM 3 KaTacTpodamu, MeTudIH1
pecypcH, 3aco0M IHAWBIAYaJbHOTO 3aXHUCTy Ta PI3HOMAHITHE OOJATHAHHS IS
3a0e3nedeHHs 0e3MeKy Ha HALIOHAJIbHOMY PIBHI.

Taxum ynHOM, X04a YKpaiHa I1e He € TOBHONPaBHUM wieHOM €C, criBIparis
B 000POHHOMY CEKTOp1 CTaja BaXJIMBUM acCIMEKTOM 3MIllHEHHs ii Oe3meku. Tak, 3a
OCTaHHI POKHM BIIOyJIOCS pO3MMPEHHS YydacTi YKpainm B mporpamax €C,
CIPSIMOBaHMX Ha MIABUILICHHA PIBHSA MIITOTOBKM human resources sl CEKTOPY
Oesrneku Ta 000poHM VYkpaiHu. Kpim Toro, VYkpaiHa akTMBHO Mpaloe Hal
iTerpamiero  no IliBHgHOATNanTHyHOTO ambsincy (HATO) sk kmodoBOro
KOMIIOHEHTa CBO€i HarioHanpbHOi Oe3meku. Ilparnenns go unenctBa B HATO e
CTpaTEriYHUM MPIOPUTETOM, 110 MOCUITIOE 00OPOHO3AATHICTh YKPAiHU Ta 3MIITHIOE i1
CTIAKICTh NEpe]l 30BHILIHIMU 3arpO3aMHu.

Onun 13 BakmBuX acniekTiB iHTerpani 10 HATO e nmpuBeneHHs yKpaiHCHKUX
BICHKOBUX CTaHIAPTIB y BIAMOBITHICT, 10 HATIBChKUX. lle mpoiec oxormmoe
MOJICPHI3AIII0  TEXHIMHUX 3ac00iB, KOMYHIKALIMHUX CHCTEM, IIBHUIICHHS
npodecioHan3My 30pOHHUX CUJI Ta YIPABMHCHKUX CTPYKTYp. Y 2020 poui Ykpaina
orpumana craryc Ilaptaepa posmmpenux moxximmBocteii (Enhanced Opportunities
Partner, EOP) HATO, 1m0 103BOJMIO 3HAYHO MOCHIMTH i1 B3aEMO/III0 3 AJIbSHCOM.
Lle Hamano YkpaiHi JOCTYN A0 IIMPIIMX KOHCYJbTAlllid, TPEHYBaHb Ta ONEPATUBHUX
MO>KJIMBOCTEH, 10 MIIBHIIYE i1 3JaTHICTh IO KOJIEKTUBHOI OOOPOHM Ta pearyBaHHs
Ha KpHU3W. Y4acTh YKpaiHW y CIUIbHUX HaBUaHHIX 3 KpaiHamu-uieHamu HATO e
OJHUM 13 KJIIOYOBHX €IIEMEHTIB MiATOTOBKM 10 IHTerpamii. Taki HaB4YaHHS
H{IBUIIYIOTh PIBEHb B3aEMO/IIl YKPATHCHKUX CHJI 3 COIO3HUKAMHU, a TAKOXK CIIPHUSIIOTH
0oOMiHYy JOCBIIOM Ta KpalioMy po3yMiHHIO orniepatuBHuX npoueayp HATO.

Ha cworomni ciBnpans Ykpaian 3 HATO akieHTyeTbCs TakOK Ha 3MIIHEHHI
KibepOe3neku Ta NPOTHIN TIOPUAHMM 3arpo3am, SIKi € OJHIEI0 3 KIIYOBHUX
CKJIaIOBUX cyyacHoi BiiHU. 3aasku minrpumul HATO, Vkpaina noxpaiiye cBOi
MOJIMBOCTI BUSIBJIEHHS Ta HEUTpaIi3alii Kibep3arpo3, o € HEB €MHOIO YaCTUHOIO
3abe3meueHHs HalloHaabHOI cTiikocTl. Kpim Toro, HATO aktuBHO miaTpuUMye
VYkpainy y mpotunaii arpecii 3 00Ky pocii, HaJaro4u BIMCHKOBY JOIOMOTY Ta
KOHCYJbTALl MIOAO MOCHWIEHHS 000pOoHO3AaTHOCTL Llg migTpumka BKIIIOYAE SIK
HaBYaJIbHI MiCii, Tak 1 MarepiaibHy JONOMOTY Yy BUIIIAII 30poi, oOnagHaHHS Ta
3aCO0IB JJIs 3aXUCTY KPUTUYHOT HPPACTPYKTYPH.

[linBoasuM MACYMOK HEOOXITHO HaroJOCUTH Ha TOMY, IO criBmpans Mbk €C
ta HATO € cTpareriyHo Ba)JMBOIO sl 3MILHEHHS 3arajbHOi Oe3neku €Bporu, 1
VYkpaina 3aiimae BaXJIMBE MiCIIe B IIbOMY Tpoiieci. Po3mmpenns ciiBnpaiii Ykpainu 3
HATO Ta ii yaacts y Mexani3mM1 UBUILHOTO 3axuCcTy €C CTBOPIOIOTH OararopiBHEBY
CHUCTEMY 3aXUCTYy JEpKaBH, KA OXOIUTIOE K BIACHKOBI, TaK 1 IIUBUIbHI aCTICKTH.

3 ommay Ha II0 IHTErpaiio, YKpaiHa HE TUIbKM 3MIIHIOE CBOIO
000pOHO3aTHICTh, ajle ¥ MIIBHUIIYE CBOKO CTIMKICTH /10 IMIUPOKOTO CIIEKTpa 3arpo3,
BKJIFOYHO 3 TIPUPOJHUMH KatacTpodamu, TEXHOTCHHUMH aBapisiMH, Kibep3arpo3aMu
ta riopugaumu BiitHamMu. €C 1 HATO cnuibHO JonoMaraioTh YKpaiHi IPOTUCTOSITH
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[IUM BHKJIMKAM, MPOMOHYIOYM KOMILIEKCHI MEXaHI3MHU MIATPUMKHU Ha PI3HUX PIBHAX
KUTTESITBHOCTL

Iarerpamiss Ykpainm no HATO € He TUIbKM THTaHHAM OOOpOHH, ane u
BOKJIMBOIO CKJIAJIOBOIO CTpaTerii 3a0€3TMeUeHHs] HAIOHAIBHOT CTIMKOCTI. B3aemomis
VYkpainu 3 €C uepe3 MexanidM 1uBUIbHOr0 3axucTy €C Ta akTHBHA CHIBNpals 3
HATO cTBOpPIOIOTh CHHEPreTUYHUN €(EeKT, 110 J03BOJIA€ YKpaiHI epEeKTUBHILIE
OPOTUCTOSITH 30BHIIIHIM 1 BHYTPIIHIM 3arpo3aM. Taka KOMIUIEKCHA MIITPUMKa He
JMIIIe CTUPHUS€ 3aXHWCTy BN BIACHKOBUX KOHGIIKTIB, alie ¥ 3a0e3medye Oe3IeKy
IMBUIBHOTO HACEJICHHS, 3MIIHIOIYU CTIMKICTh KPUTHUYHOT IHQPACTPYKTYpH Ta
JEep>KaBHUX IHCTUTYLIIA.

YK 623.7:355.48

®enenbko B.M., HauaIbHUK HAyKOBO-IOCIITHOTO BiAAUTy Jlep>KaBHOTO HAyKOBO-
JOCJIAHOTO IHCTUTYTY BHUIPOOYyBaHb B cepTH(]IKali 030pO€HHS Ta BIMCHKOBOI
TEXHIKH, MiAMoJKOBHUK, bosipoB B.T., HauanbHUK HAyKOBO-AOCIIAHOI Jaboparopii
Jlep>kaBHOTO ~ HAYKOBO-JOCJIIHOTO IHCTUTYTYy BHUIpPOOyBaHb B cepTuikalri
030pO€HHS Ta BIACHKOBOT TEXHIKU, MAMOJKOBHUK, UepeanikoB O.M., kaH/. TeXH.
HayK, JOLEHT, CTaplIMid HAyKOBHI CHIBPOOITHUK HayKOBO-JOCJIIHOTO BIIIUTY
Jlep>kaBHOTO  HAyKOBO-AOCIIIHOTO IHCTUTYTY BHIPOOyBaHb B cepTHdIKAIii
030pO€EHHS Ta BIICHKOBOT TEXHIKU

OILITHKA MOXJIMBOCTEM BILTA 1JIs1 PO3BIAYBAJIBHOTI'O
SABE3IIEYEHHA TAKTUYHUX OIIEPALIN

Oumka Oe3nuioTHUX JitanebHux amapatis (BIUIA) anga posBinyBaabHOTO
3a0e3MeYeHHs TAaKTUYHHUX Olepalii € KPUTUYHO BAXIMBOIO I 3a0e3meyeHHs
e(eKTUBHOCTI 1 0€3TMeKN BINCHKOBUX JiA. 3TIAHO 3 KPHUTEPILIMHU, IPEACTABICHUMU Y
TaOJUIl, KIFOYOBUMH aCIMEKTaMHU PO3MJITHYTO BITHOCHO TakTUKO-TexHHHX (TTX)
Ta JbOTHO-TEXHIYHUX XapakTepucTuk (JITX) skl nmoTpeOyroTh 3pOCTaHHA MAJis
PO3BITYBAIBHOTO 3a0€3MEUEHHS TAKTHYHUX OTIEpalllid.

CyuacHi 00MOB1 JIii XapaKTepPU3YIOThCS BHCOKHM pIBHEM MOOUIBHOCTI Ta
MBUKICTIO 3MIH CUTYAIlli, 1110 MIBHUIIYE BUMOTH JI0 ONEPATUBHOCTI 1 MAHEBPEHOCTI
BIUTA, mo no3BoJsiie ehEeKTMBHO pearyBaTH Ha 3MIHM CUTYallii 1 3a0e3mneuyBaru
OTIEPaTUBHY 1H(1)opMau1}0 B pealbHOMY yaci. Yum gosie BITIA mosxe nepeGyBaru B
HOBITP1 1 UMM Jaji BIH MOKe JIiTaTH (Alana3oH 1 TPUBAIICTh MOJbOTY), TUM OUIbIIE
iHopwmarrii BiH Moke 310paTh B Mekax OJHIET MICii, 110 MIIABHUINYE €PEKTUBHICTh
PO3BIAYBAILHOTO 3a0€3ECYEHHS.

[locTiliHuii PO3BUTOK CEHCOPHUX TEXHOJIOTIH, KOMYHIKAIIHHUX CHCTEM 1
aBTOHOMHOCTI BIIJIA cTBOproe HOBI MOJMXJIMBOCTI, IO BHUMarae IOCTITHOTO
OHOBJICHHSI OLIIHKM iX e(peKTUBHOCTI. Bucoka po3/UibHa 3/1aTHICTh KaMep 1 HasIBHICTh
CYYaCHHMX CEHCOpPIB € OCHOBOIO PO3BIIYBAJIbHUX MOKJIMBOCTEH A 300py SIKICHOT
po3BinyBanbHOI iHQOpMAITii (3a0e3medeHHs YITKOTO 1 TOYHOTO 300paKeHHS B PI3HUX
YMOBaX).

Bucokuil piBeHb 3axXUCTy BiI MEpelmKoJ 1 Kibeparak, a TakoX HajiliHa

KOHCTPYKIlS, BaxJMBI JJIsi 3a0e€3MeueHHs Oe3nepepBHOiI POOOTH Ta 3axXUCTY
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iHpopMmarii. BIUIA maroTh OyTH CyMICHMMHU 3 IHIIMMH BIMCHKOBUMH CHCTEMaMHU
CUTYaIliiHOT 0013HAHOCTI Ta TiarGopmamu i1 3a0e31neueHHs ePEeKTUBHOTO OOMIHY
iH(popMaIli€ro Ta KOOpAWHAL 1 (IHTErparlisi 1 CyMICHICTB ).

Ominka Butpat Ha BITJIA 11X epeKkTUBHICTS Y TOPIBHSAHHI 3 IHIIUMHA METOIaMH
PO3BIIKU € BaXIMBOIO I 3a0€3IMEUCHHSI ONTUMAIHLHOTO BUKOPUCTAHHS PECYpPCIB.
3BaXyBaHHS BWTpAT HAa MNPUAO0AHHS, EKCIUTyaTallil0 Ta HaBYaHHS IEPCOHATY €
BXJIMBHM JIJIS OIIHKY 3arajbHo1 e()eKTUBHOCTI 1 TONUTbHOCTI BuKOopucTaHHs BITIA.
Omiaka BIUIA mmst po3BimyBambHOTO 3a0€3IMEUEHHST TAKTUYHHUX OTEpalliii BKIIIOYAE
KJTFOYOBI aCTeKTH (Ta0JMIIS), sIKa CUCTEMATH3y€e KPUTEPii Ta MOKAa3HUKU JIJISL OI[IHKH
eextuBHOCTI BIUIA B 11bOMY KOHTEKCTI.

Tabmuns — Kputepii omiaku BIUTA

Katreropis KpwuTepii ominku [loxazHukn
: : pO3aUTbHA 37aTHICTh
- pO3/UTbHA 3/IaTHICTh Kamep : :
(miKcemi Ha METp)
Po3BinyBanbHl |- JanbHICTH Bigeo Ta  (OTO | MAKCUMalIbHA  JJIbHICTh
MOJIMBOCTI nepeaaBaHHs nepenadi CUTHaJIB (KM)
- HasBHICTH CEHCOpIB 1 JaT4YMKIB | THIIM CEHCOpPIB Ta iX
(TEerIoB13OPHU, HIYHI KAMEPH) XapaKTEPUCTUKU
TpuBanicTs - MAaKCUMaJIbHHUN 9ac TOJIHOTY 4ac MOJbOTY (TOJIMHN)
IOJILOTY - MAKCUMAJIbHA JAIBHICTh MOJBOTY | JAIBHICT MOJBOTY (KM)
. . MakCHMallbHa  IIBUAKICTH
: - MBUJIKICTh Ta MAHEBPEHICTh :
OrnepaTuBHICTH (xkm/TOM), pamiyc MaHEBPY
1 MAHEBPEHICTh |-  3JATHICTH OO0  aBTOHOMHUX | PiBEHB aBTOHOMII

oneparlii

(YympaBJiiiHHS, MapIIPYTH)

- CTIMKICTh O MEPEIKOo/ 13arpo3

3aXMCT BiI TJIYIICHHA Ta

besneka Kibeparax
HaAIHHICTD - MIIHICTh KOHCTPYKIIii 1 HAAIAHICTD | PIBEHB HAIAHOCTI
CHUCTEM (BIICOTOK BIIMOB)
- CYMICHICTh 3 IHIIUMH CUCTEMaMH | IHTeppeiicu 1 NPOTOKOIU
[aTerparris (c2, dopmariitHi mwarhopmm) O0OMIHY TaHUMU
CYMICHICTB - JIETKICTb Yy BIPOBADKCHHI Ta | 3py4YHICTh  IHTErpamii 1
00CIIyroByBaHHI 00CITyrOByBaHHs
- BapTICTh PO3pOOKH 1 eKCIUTyarallii | I[iHa NpuaOaHHs 1 BUTpATU
BapricTs CUCTEMH Ha eKCIUTyaTalllio
e(pEeKTUBHICTh - BapTICTh HABYAHHS KOPUCTYBAUiB 1 | BUTpAaTH Ha HaBYaHHS Ta

00CJIyrOBYIOUOTO MEPCOHATY

MITOTOBKY

JlaHi, oTpuMaH1 TIpU BeAEHI MOBITPSHOI PO3BIIKK 3a jJonomMoror briJlA,

KPUTHYHO BXJIMBI J1JIs1 IJTAHYBAHHS, TPOBEICHHS Ta OLIHKK PE3YJIbTATIB BIICHKOBUX
omepariii. 3actocyBanHs bnAK B iHTepecax po3BiIyBaJIbHOTO 3a0e3MEUEHHS
OXOIUTIOE MMPOKUN CTICKTP 331249 1 MOKITMBOCTEH:

pO3BiIKa — MOIIYK Ha3eMHUX (PyXOMHX Ta CTALIOHAPHUX) LUIEH METOI0M
OTJISI1Y MICIIEBOCTI Y BU3HAYEHIN MOJIOCI 3 BU3HAYEHOT BUCOTHU. 3aBAaHHS PO3B KU
MOXYTh OyTH CTpaTeriuHi, ONEPAaTUBHO-TAKTUYHI a00 TaKTHUYHI — BIIMOBITHO O
pPIBHS PO3BIAKMA 3MIHIOIOTBCS BUMOTH JO0 JaIbHOCTI Ta TPUBAIOCTI MOJBOTY
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0e3nuioTHOrO JitanbHOro amapary (nam brJIA). [okpaiueHHIO BeAeHHS pO3BIAKU
MOYKE€ CHPUATH 30UThIICHHS Jlarnma3oHy MmBUAKOCcTed BnJIA, minBUINCHHS BUCOTH
NPAKTUYHOT CTelNl Ta MOKPAIIEHHS XapaKTePUCTUK ONTUKO-€JIEKTPOHHOT CUCTEMU;

KOpETyBaHHS BOTHIO apTHJIEpli — BU3HAYCHHS Ta TepeAaBaHHS BIIMOBITHUM
apTUIEPIICHKUM MIIpo3AuiaM H(opMali Mpo MiICLsl PO3PUBIB BUIIYUIEHUX HUMU
apTUJIEPIMCHKUX CHAPSIIB IIUIIXOM CYMIILIEHHSI pO3pUBY (TPYIH pO3PUBIB) 3 LIEHTPOM
[T, BU3HAYCHHS NAJbHOCTI Ta HAMpPsIMy CTPUILOM I BHECEHHS MOMPaBOK MpHU
MMOBTOPHOMY HaBEJICHHI ap THJIEPIMCHKUX 3aCO0IB HA IIUTb;

CUTyalliiiHa 0013HAHICTh — MOCTIAHUM MOHITOPHUHT TOJIs1 000 J1a€ MOKIIMBICTh
MUTTEBO pearyBaTd HAa BHUHUKHEHHS Ta 3amo0iraHHs KPUTHYHUX CHUTYAIlii.
301IbIIeHHST TaJTbHOCTI Ta TPUBAIOCTI MOJK0TY briJIA, ymockoHaleHHs HassBHUX Ta
3aCTOCYBaHHA HIYHHUX ONTHUYHUX MOJYJIB J03BOJSIIOTH 30UIBIIMTH TPUBATICTH
CIIOCTEPEKEHHS Ta 30HY MOHITOPUHTY MOJIsl 0010 11X IHPOPMATUBHICTb.

MeTtoro TOCHIIKEHHS € aHali3 BUKOHAHHS PO3BIIYBAIBHUX 1 PO3BIAYBAIBHO -
6oioBux 3aBaanb biiAK mig wac po3BinyBaibHOTO 3a0€31edeHHs oneparlii (00ioBux
J1iA) JIJ1s1 TIOJTIMIIIEHHS] CUTYaIllifHOT 0013HAaHOCTI BiichbKOBUX (hopMyBaHb. Ha mifcTasi
aHamBy BITYM3HAHUX 3pa3kiB  bnJIA Bu3HaueHO HUISIXU OOTPYHTYBaHHS
epEeKTUBHOCTI Ta JIOLUIBHOCTI MacoBOro BukopuctanHs bnJIA mua notped
BIICHKOBHUX (DOpMYBaHb.

JInst BOpOBa/KEHHST B JKUTTS HABEIEHOTO B PpoOOOTI aHAIiBy 3 METOIO
MIIBUIICHHS €(EeKTUBHOCTI BEICHHS IOBITPSHOI PO3BUIKK 3a jomomoroio brJIA
HEOOXITHO BTUIMTH B NPAKTHUKYy HEOOXIIHICTE PO3POOKM TaKTUKO-TEXHIYHOTO
3aBJaHHS Ha JIOCIITHO-KOHCTPYKTOPCHKI poOOTH 3 pO3p00KH po3BinyBanbHUX briJIA.
Jlis ctBOpenHs po3BinyBaibHOro brJIA 3 HeoOximuumu JITX B nepiry uepry tpeda
PO3pOOUTH BIANOBIIHI TAKTUKO-TEXHIYHI BUMOTH Ta 3pOOUTH iX JOCTYIMHUMU ISl
BUpoOHMKIB. KpiM Toro BUpOOHHMKaM MOBMHHI OyTH AOCTYIHI THUIIOBI MPOTpaMu 1
METOIUKH BUITPOOYBaHb.

HaykoBa HOBHW3HA JOCIUDKEHHS TIOJISITa€ y KOMIUIGKCHOMY ITAXOJ1 0
NUTAHHA OILIHIOBaHHS €()EKTUBHOCTI TOBITPSAHOI PO3BIIKM 3 TOYKU 30pYy
ynockoHaneHHs: Hapiramii, JITX 1 BUKOpUCTaHHS €JIEMEHTIB IITy4YHOI'O IHTEJEKTY.
Tulbku  3aBASKHM  KOMIUIGKCHOMY  IIIXOJAY MOXKHA 3a0€3MEUWTH  YCIIIIHE
BIIPOBA/PKEHHSI BIICHKOBO1 TEXHIKM B peajibHI OOMOBI yMOBHU Ta 3a0e3meuuTH ii
ycriHe (YHKIIOHYBaHHS B pa3l HEOOXIMHOCTI 3axucTy Ta Oe3meku BIUIA s
PO3BIIYBAIBHOIO 3a0€3MEUYEHHSI TaKTUYHUX omnepauid. 3poctatoua poib BIUIA B
CyJacHUX BINCHKOBHX OTEpaIifx y 3a0e31meueHHI pO3BIIKH, CTIOCTEPEKEHHS Ta 300Py
HpopMallii € KPUTUUYHO BAKIMBUMHU I IUIAHYBAHHS 1 MPOBEIEHHS TaKTUYHHUX
onepar(ii. TakuM YMHOM, CHUCTEMAaTU4YHE OI[IHIOBaHHA MoxJmBocTel BIUIA
gomomarae 3a0e3meunTd iX eEeKTUBHE BUKOPUCTAHHS Y PO3BITYBAIbHUX MICIIX,
MIBUIIATH iXHIO MPOTYKTHBHICTH 13a0€3MEUUTH YCTIX TAKTHUYHHUX OTICPAaITii.

UDC 656.045

Fedorov A.V., Doctor of Philosophy, Researcher of the Scientific Research
Laboratory of of Kharkiv National University of the Air Forces named after Ivan
Kozhedub, Lt. Col., Shkyrya N.V., cadet of Kharkiv National University of the Air
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Forces named after Ivan Kozhedub, soldier, Klestov K.V., cadet of Kharkiv National
University of the Air Forces named after Ivan Kozhedub, soldier

USE OF ASYSTEM OF PASSIVE RADIOS TO DETECT UNMANNED
AERIAL VEHICLES

The experience of the Russian-Ukrainian war shows a steady trend toward
increasing the use of remotely controlled and cheap versions of reconnaissance
systems and precision firepower, which primarily include unmanned aerial vehicles
(UAV) for various purposes.

Such unmanned platforms as radar targets belong to the class of small-sized,
low-altitude air objects, the detection of which by existing radar surveillance means is
significantly complicated due to a number of objective factors, the main ones are:

- limitation of the line-of-sight range to 40...45 km when detecting UAV at
altitudes less than 100 m

- detection of such targets by ground-based surveillance radars is carried out in
the zone of significant influence of reflections from local objects, the radius of which
can be 30...40 km, which requires the use of a moving target selection system (TSS)
in the entire UAV detection zone;

- low efficiency of the TSS system due to the low speed of targets of this class.

It should be noted that UAV can be used by the enemy for tactical
reconnaissance, along the state border of Ukraine, electronic warfare, laser guidance
of various weapon platforms, or for the delivery of small bombs.

The basis of information support for consumers of the airspace control system
Is surveillance systems that are connected into an information network. Effective use
of information about the air situation from heterogeneous sources at the control
points of radio technical troops (RTT) can generally increase the efficiency of solving
problems in the airspace control system.

The main problems in solving UAV detection tasks using existing radars of
RTT are the presence of many false marks, passive obstacles or natural objects such
as birds or ground vehicles.

The global practice of solving this problem is to create specialized radars for
UAV detection.

The analysis of the existing trends in the development of radar facilities in the
airspace control system has shown that one of the main trends in the development of
radar facilities is the combination of the advantages of different types of surveillance
in determining the location of air objects in the airspace radar reconnaissance (RR)
system.

It is known that during the performance of tasks, the UAV's onboard
equipment uses GPS data, and the UAV itself has electromagnetic radiation from
onboard equipment, which allows us to consider the possibility of combining
information from traditional airborne reconnaissance means with information from
third-party sources. It is proposed to use multilateration technology (MLAT) as a
third-party source of information.
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To improve the efficiency of UAV detection, it is proposed to install a system
of broadband receivers using MLAT technology in the most dangerous areas and to
conduct joint information processing in combination with the radar.

The use of MLAT technology allows solving the problem of detecting airborne
objects with increased accuracy. The essence of determining the UAV coordinates
using MLAT technology is to receive a signal from the UAV at several ground
stations and determine the time delays by which the coordinates are determined. As
receivers of the system, we propose to use broadband SDR receivers that are capable
of receiving signals. The operating range of such receivers is from 24 to 1750 MHz.
Most often, the control and data transmission of UAVSs is carried out in the range
from 433.05 MHz to 2.4 GHz.

In this case, the possibility of joint processing of signals received in spaced
positions should be realized with their exact time synchronization.

Making an accurate clock at each reception point is not a problem, this task can
be solved by using a quartz oscillator. However, there is a problem of synchronizing
these clocks. It can be solved as follows: a register value is added to each message
that is received (the time of signal reception, for example, it can be the edge of the
first pulse). This data is transmitted to the processing point. If an airborne object
(AO) appears in the area of coverage of the ADS-B receiver system and transmits its
coordinates into space, it is possible to use them as reference.

Knowing the exact coordinates of the AO transmitted from the AO using the
ADS-B system data, it is possible to determine the reference difference in signal
arrival time between individual reception points and the difference in quartz oscillator
values between the same reception points.

Using MLAT technology and having a correction value for each reception
point, it can be taken into account every time the software located in the system
coverage area does not transmit its coordinates.

YK 355.3:355.233:351.74

®enopuyk A.B., K.BIICbK.H, HauyaJbHUK KadeApu HAIIOHAILHOI Oe3Mmeku Ta
yrOpaBaiHHSA (PaKyJbTeTy IMATOTOBKH KepiBHUX KaapiB HarioHamsHOT akamemii
Jlep>kaBHOI IPUKOPAOHHOT Ciy:k0u YKpainu, noiakoBHUK, CaBuyk P.O., an’toHKT
BUIJUICHHS JOKTOPAHTYpH 1 aJ IOHKTYpPU HAyKOBO-OPraHBaIllfHOTO  BAAUTY
HamionaneHoi akanemii Jlep:xaBHOT MPUKOPAOHHOT CITy)OH YKpaiHu, MAIOJIKOBHUK

METOJIUKA IMIATOTOBKHU TA ITIPOBEJEHHS BOMOBOTI'O
3JIAT'OJIKEHHSI BOMOBUX MIAPO3ALIIB MIPUKOPJJOHHOT O
3AI'OHY BPUT'AJTHOI'O THUITY 1O BUKOHAHHS 3ABJJAHDb B
CUCTEMI ITHTETPOBAHOI OBOPOHHU YKPAIHA

AxtyanbHICTh. ChOTOJHI NPUKOPJTOHHUKN BUKOHYIOTH 3aBJaHHS HE JIUILE 3
OXOPOHHU JiepxkaBHOTO KopaoHy (mam — JIK) Ykpaiam, a it 6epyTh y9acTh y 3aXUCTI
Jiep KaBy Ta BiTHOBIIEHH1 KOHTpoJo Ha JIK pazom 3 mHmmMu cunamu o6oponu. Jliis
00pOTHOU 3 POCICHKOK 30PONHOI0 arpeci€lo 3 MOCTIHHOTO Ta MOOUI30BAHOIO
ckyany popMyroThCs BIINOBIAHI BIIChKOBI (popMyBaHHs Jlep:kaBHOI IPUKOPAOHHOL
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cayx6ou Ykpainu (nam — JATICY), axi miciast BUKoHaHHS 00M0BUX 3aBIaHb IPOXOISITh
pOTaIliio 1151 BITHOBJICHHS 00€3/1aTHOCTL

Ilim 4ac poramii o00OB’SI3KOBUMH € Takli 3axOJW: BITHOBJICHHSI Ta
no3abe3meuyeHHss 030pO€HHAM Ta  TEXHIKOIO; BIAMOYMHOK  (BITHOBJICHHS),
JTOYKOMITJIEKTYBaHHSI OCOOOBOTO CKJIany (3a moTpeOu CEeNeKIlisi); MIATOTOBKAa Ta
37IaroKeHHsT minpo3auty. ToMy, OCHOBOIOJIOXHUM MPUHIMIIOM POTAIlii 3 METOIO
BITHOBJICHHSI 00€3/1aTHOCTI MOBUHEH OyTH: — MiAPO3AUT BUXOAUTH Ha POTAIlO 3i
“cBo€r0” (ITaTHOIO) TEXHIKOIO Ta 030poeHHsM. lle 3ab0e3medye He TUIBKH
BIANIOBIAAIbHE BIIHOIIEHHS JO €KCIUTyaTallii 030pO€HHS 1 TEXHIKH, CBO€YACHE X
TEXHYHE OOCIIyrOBYBaHHS Ta BIIHOBJICHHS, MIITPUMAaHHS B CTaHI TOTOBHOCTI J0
3aCTOCYBaHHA (IIPUCTPUIKA, BHUBIpKa TOIIO), ale W MOMIIMBICT TNPOBEICHHS
00MOBOTO 371ar0I)KEHH Ha IITATHINA TEXHIl 3 BUKOPUCTAHHSIM HasiBHOT'O 030pO€EHHS.

Crucim TepMiHM poOTallii BHUMAararOTb BUPOOJIEHHS HOBHUX MIIXOAIB J10
METOJIMKH pOOOTH OpraHiB ynpasiiHHs (nam — OY) npuKOpAOHHOTO 3aroHy (Iam —
I[IPYK3) momxo opraHiaimii Ta MiArOTOBKHM OOWOBHX MIAPO3AUNB O BHUKOHAHHS
3aBJaHb B CHCTEMI IHTETpPOBaHOi 0OOPOHMU YKpaiHH.

Y cBow yepry, METOAWYHUN amapar 3a0e3MeyeHHs MIATOTOBKU OO0MOBHX
ninpo3auviB [IPUK3 1o BUKOHaHHS 3aBlaHb y CKJaJl CUJI OOOpPOHU, MOBHHEH
0a3yBaTvcs Ha KOMIUIGKCHOMY BUKOPHCTaHHI CydacHUX TEXHOJIOTIM HaBYaHHS, III0
BKJIIOYAIOTh B ce0€ CYKYIHICTh TEOPETUYHUX Ta TMPAKTUYHUX MPHUHOMIB,
IHAUBIIYyalbHUX 1 TrpynoBux ¢GoOpM HaBUYaHHA W  YTBOPIOIOTH  CHCTEMY
LUIECIIPSMOBAHOI MIITOTOBKK OOMOBUX MIIPO3ILTIB.

Okpemi TWTaHHSA, TOB’sA3aHI 3 IMMATOTOBKOK NPUKOPIOHHHX IIIPO3/ILTIB
(pe3epBiB) 3HAWNIIM BITOOpaKEHHS B HAaKa3zax Ta PO3MOPSKEHHSIX AIMIHICTpaIi
JIICY, perionanbHux ynpasiiHb (nam — PVY), opraHiB OXopoHU J€p:KaBHOTO
kopaony (mam — OOJK), HaykoBuX myOJKaliIX BUYEHUX MPUKOPIOHHOTO
BimoMcTBa. Pazom 3 1mum, pe3ynbTaTé MPOBEACHOTO aHAI3y HASBHUX HOPMATHBHUX
JOKYMEHTIB Ta HAYKOBHX Ipallb J03BOJISIIOTH 3pPOOUTH BHCHOBOK, IO ITUTaHHS,
OB’ s13aH13 MAroToBKOI O00MoBux niapo3auis [IPUK3, nposenenusM ix 6010BOTO
3JIArOJKCHHS 3IMIIAIOTHCA HEJOCTATHRO PO3KPUTHUMU 1 MOTPEOYIOTh MOAABIIOTO
JTOOTIpAIFOBAaHHS.

Sk HaAcTIMOK, ICHYIOYE TOJIOKEHHS CIPaB 3 MIATOTOBKK OOMOBUX MAPO3/LIIB
[IPUK3 Ha erami poraii HEe A03BOJIIE B TOBHOMY 00Cs31 0JIepKyBaTH 00’ €KTUBHE
YSIBJIEHHS PO MacIITad, CTaH 1 AMHAMIKY ITPOLECIB, 0 BIIOYBAIOTHCS B MUTAHHAX 1X
MIATOTOBKU. 30KpeMa, oPsIoK 1 hopmu minrotoBku 6oioBux mimpo3aims [TPYK3,
mo Oynu BHU3HAYEHI paHille, ICHyloYa B JaHM 4Yac HOPMATMBHO-TPAaBOBa Ta
MeTou4Ha 6a3a He JOCUTh TOBHO BPAaXOBYIOTh HOBI MOTJISIIM HA BEJEHHs O0MOBUX
i Ta 3actocyBanHs 0onoBux migpo3avnB [IPUK3 BinmoBigHO 10 X MOKIMBOCTEH.

HasBHI Hemomik B MiATOTOBII OOWOBHX IMMIAPO3AUIB MOXKYTh HEraTHBHO
BIUIMHYTH Ha iX ONEpPaTUBHO-CIYXKOOBY JISUIBHICTh 1 €(EKTUBHICTh BUKOHAHHS
3aBlaHb y ckiaai cui ob6oponu. lle 30UIblllye pU3WK BUHUKHEHHS HETaTUBHUX
HACJIIKIB Yy pa3i HEAKICHOTO BUKOHAHHS 3aBaHh 400 HECBOEYACHOTO pearyBaHHs Ha
3MIHH B OOCTAaHOBIIIL.

Mera — yIOCKOHAIMTH METOJMKY MIATOTOBKHM Ta MPOBEICHHS OOMOBOTO

3narojkeHHst OomoBux minpo3auie [[PMK3 OpuragHoro Tumy A0 BHUKOHAHHS
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3aBJaHb B CHUCTEMI IHTErPOBaHOT 00OPOHM YKpaiHM, IO JT03BOJUTH chHOpMyBaTu
€IUHI TOTJSM Ha MIATOTOBKY MIPO3JUIB Ta PO3POOUTH pPEKOMEHJAIl 111010
BUKOPHCTAHHS Cy4aCHUX TEXHOJIOT1 HaBYaHHI Mif 4ac i1 mpOBEICHHS.

Pesynbrar. OCHOBHOO METOFO IIATOTOBKH OOMOBUX MIiAPO3AUTIB € PO3BUTOK X
CIIPOMOXKHOCTI €(EeKTUBHO BHUKOHYBAaTH 3aBJaHHS B PI3HUX YMOBax OOCTaHOBKH.
boiioBe 31aro)xeHHsI MOBUHHO OXOIUIIOBATH PI3BHOMAHITHI TEOPETUYHI i MPAKTUYHI
METOJIMKH, IHAWBIIyaJbHI Ta KOJEKTHUBHI (OpMH HaBYaHHS, IO 3a0€3MedyrOTh
34aTHICTh 0COOOBOTO CKJIAAy 10 CIUIBHOTO BHKOHAHHS 3aBJaHb y CKIAAl CHII
ob6oponu. B mporieci 6010BOT0 37aroP)KeHHS BOKIMBUMHU € TaKTUYHI, CTPOHOBI Ta
CIEUIATbHI 3aHATTA, $KI MIBUIINYIOTH PIBEHb IHAWUBIAYaTbHOI Ta KOJIGKTUBHOT
MATOTOBKH, & TAKOXX CIIPOMOXHICT, OY opraHizsyBaTv BUKOHAHHS 3aBJ1aHb.

BinnoBigHO 10 3a3Ha4€HOTO, ITUKII MITOTOBKKA 0OWOBUX MIAPO3/IUIIB IIOBUHEH
MOAUTITUCS HA TPY €TaIlu: q)opMyBaHHs[ BHyTplIHHbOl 3JIar0KEHOCTI MiApo3auty (Ha
JTAHOMY €Tarll MPOBOIATLCS IHIUBIAyalbHA MATOTOBKAa 0COOOBOr0 CKIIaay 00HOBOTO
MiIPO3AUTY); YIOCKOHAIIOBAHHS 3J1aro/KEHOCTI (Ha JaHOMY eTami MpOBOIATHCS
3JIar0JIKEHHSI PO3PaxyHKIB, €KIMaXiB, 3aCTaB TOIIO); MEPEBIPKU 3J1aro»KEHOCTI (Ha
JAHOMY €eTalll MPOBOJUTHCS OOMOBE 37aroKEHHs MIIPO3AUTY Y TOBHOMY CKJIal).
KoxeH 13 3a3HaueHMX €TalliB MOBHHEH MaTH BIIMNOBIIHI (OpMHU MIATOTOBKH Ta
aKTyaJIbHUI 3MICT HaBYaHHS.

Po3po06istiroun BITMOBITHY METOAUKY MATOTOBKH aBTOPH BUXOIUIIM 3 TOTO, IO
BOHA, MO-TIepIIe, MOBMHHA OYTH aJIEKBAaTHOIO LUIAM 1 3aBIaHHSAM MATOTOBKH; 10 -
Apyre, IOBUHHA BpaxoByBaTH A0CBiI He Tulbku OC/l B yMOBaxX MUPHOTO 4acy, ajie i
nocein ydacti B ATO (OOC), BimObuTti 30poiHOI arpecii, mepenoBHA TOCBII
MIITOTOBKM Ta BHUKOPUCTOBYBAaTH CydYacHI TEXHOJIOTHl HABYaHHS; IIO-TPETE,
I'PYHTYBATHUCS HAa Cy4aCHUX NPUHIUMIAX MIATOTOBKK OCOOOBOIr0 CKIAY 1 MIAPO3/ILTIB;
no-yeTBepre, 3abe3meuyBaTd BIAMOBIAHICTH KIHIEBOTO pPeE3yJbTaTy MIiATOTOBKU
BHMOTaM, IO BHCYBAIOTHCS; IIO-IT ITe, 3a0e3MeuyBaTH IMOBHE BHPIMICHHS BCIX
3aBJlaHb IMIITOTOBKU 3 HEOOX|THUM PIBHEM PEe3yJIbTaTiB, IO OYIKYIOTHCS; 0 -IIIOCTE,
3a0e31euyBaTi MOKJIMBICTh 00’ €KTUBHOTO aHAJI3Y aITOPUTMY IPOBEIECHHS 1i €TaliB.
3a3HaueHe MIKPECITIOE BAXIIUBICTH CUCTEMHOTO MIX01y 10 O0MOBOTO 3/1aro [»KEHHS
00MOBHX MAPO3AUIB A0 PO3POOKH METOAMKH 3 JOCTATHIM CTYIIEHEM JeTati3alli
OCHOBHHUX i1 eTaIliB.

Mera, 110 Oysa nocTtasiieHa mpu po3poOIll METOAUKHU, Tepeadadae HasIBHICTD B
HIi TPpbOX OCHOBHMX OJIOKIB: IUIAHYBAaHHS 1 OpraHi3aulil HiAroOTOBKUM OOMOBOTO
3JaroKeHHs; O€3MoCcCepenHb0 TMPOBEASHHS OOWOBOTO 3JIaro KCHHS; MIMOUTTS
MICYMKIB 00#0BOTO 3maroxeHHs. Ha ocHOBI 3a3HaUY€HOI METOJUKH P 03p0O0IJICHO
anroput™ po6otr OY 3 MArOTOBKH Ta MPOBEASHHSI O0HOBOTO 3J1ar0PKEHHSI 00HOBHX
nigpo3auiB [IPYK3 6puragnoro tuiy.

BucnoBku. 3anponioHoBaHa METOAWKA T03BOJIMTE C(HOPMYBATH €IWHI MITXO0IH
10 miarotoBku 0oroBux nigpo3avns [IPUK3 6puragnoro tumy, a Takox po3pooOuTu
peKOMeHaIlli 1010 BUKOPUCTAHHSA CydacHHX ¢GopM HaB4aHHsI. Hampsmamwu
MOJAIBIINX JTOCIKEHh BBAXAEMO YIOCKOHAICHHS (POPM MIATOTOBKH OOMOBHUX
MIIPO3IUTIB Ta 3MICTY 1X HaBYaHHS BUIMOBIIHO IO BUMOT ChOTOJCHHS.
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®equenko C.M., nokrop Puiocodii, cTapmmii HAYKOBUN CHIBPOOITHUK HAYKOBO-
nocaigHoi maboparopii iHHOBAIM y cepi MMBUILHOT 0€3MEKHU HAYKOBO -IOCTITHOTO
neHTpy YepkachbKoTro IHCTUTYTY MOXKexHOT Oe3meku iMeHi ['epoir YopHOOWMIISA
HaitioHanmbHOTO yHIBEpCHUTETY HUBUILHOIO 3aXUCTY YKpaiHU, MIIMOJIKOBHUK CITYXO0 U
1uBUIbHOTO 3axucTy, [lo3aeeB C.B., TOKTOp TEXHIYHUX HAY