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BCTYII

TexHomoris € pyHIaMEHTATFHUM YMHHUKOM COIIAIbHUX 3MiH, TPOTIOHYIOYH HOBI
MO>KJIMBOCTI JUIsl BUPOOHULITBA, 30€piraHHs 1 HOIMPEHHs 3HaHb. OCOOJIMBO 1€ CTOCYETHCS
BilicbkoBOi cdepu. HOBI BIHCHKOBI TEXHOJIOTII YacTO 3HAXOASATh 3aCTOCYBAHHS B
CKOHOMIYHIA MUBIIBHIA JISUTBHOCTI, CHPUYUHSAIOYM TIOSIBY HHU3KH HOBATOPCHKUX
po3poboK. Y CBOIO yepry, pe3yiabTaTH TPOMAJChKUX JOCHIIKEHb 1 po3po0OK YacTo
3HAaXOJATh BIMCHKOBE 3aCTOCYBaHHS, IO B JIEAKMX BUMAAKaX MPU3BOJIUTH 10 CYTTEBHX
3MIH Y BEJICHHI Ta pe3yibTaTax BIMHU.

OuikyeTbes, MO CydacHI 1HHOBAIIII MO0 MITYYHOTO IHTEJIEKTY, POOOTOTEXHIKH,
aBTOHOMHHUX cHcTeM, [HTepHery peueil, 3D-npyKy, HaHOTEXHOJIOTiH, O10TEXHONOrII,
MaTepialo3HaBCTBA Ta KBAaHTOBMX OOYMCIIEHb IPUHECYTh COLIalIbHI TpaHchopmarii
OesmnpereieHTHOTO MaciiTady. BeecBiTHIN ekoHOMIYHUE opyMy BH3HAB iX TaKUMHU, IO
bopMyIOTh HE MEHIIIE, HIXK (PYHIAMEHT «4eTBEPTOI MPOMHCIIOBOT PEBOIOLII.

[{i TexHONOrIi COPUSIOTH TTI00ATBFHOMY IMpPOrpecy B Takux cdepax, K CLIbChKE
rOCIIO/IapCTBO, TPOMUCIIOBICTh, TPAHCIOPT, OCBITa, OXOpOHA 3/I0POB'S Ta KIiMarT.
BoaHodyac BOHM MOXXYTh OyTH BHKOPHCTaHI 1 Y BINCBKOBUX IUIAX. AJie K IIi TEXHOJIOT1i
MOKYTh BHUKOPHCTOBYBAaTHUCA 1 TpaHC(OPMOBYBAaTUCS Yy BIHCBKOBIM cdepi Ta chepi
Oe3I1eKH II1e HE TOBHICTIO 3p03yM1IO 1 MOTPeOy€e MOAANBIIOT0 BUBUCHHS. MOXIIMBOCTI, SIK1
BOHHU MOTJIH 0 3a0€31eUYUTH, MOKYTh IPSAMO a00 MOOIYHO BIUIMBATH HA MTEPEyMOBH MHDY,
XapakTep KOH(IIIKTIB 1 Te, K JIOIU 1 Jep’KaBU CIPUUMAIOTh 1 YIIPaBISIOTH O€3MEKOI0 Ta
pusukamu [1].

[Tocunene reononituuHe Hanpy»xeHHs Ha bruspkomy Cxoni Ta y IliBHiuHii Kopei
CTBOPIOE BHCOKHH TMOIMUT HA BIMCHKOBY TEXHIKY, 5IKa, K OYIKYEThCS, CTaHE OJHHUM i3
KIIFOUOBUX (DAKTOPIB 3pOCTaHHS 0OOPOHHOTO CEKTOPY B HAHOIMKUOMY MailOyTHHOMY.

Xoua TpamuIiiiHi 3arpo3u (Ha3eMHi, MOPCBHKI Ta TMOBITPSIHI) MPOJIOBKYIOThH
ICHYBaTH 1 BUHUKATH, TEXHOJIOT1UHI JAOCATHEHHS Ta OUU(PYBaHHS NPU3BEIHU JO MOSBU
3arpos, Mnos's3anux 3 kidbeprpoctopom. [1lo6 Oyt roTOBUMHU 10 MailOyTHBOTO, BIHCHKOBI
cTparerii B yChbOMY CBITi MParHyTh PO3pOOUTH HOBI MU(PPOBI 3aCO0M Ta TEXHOJOTII ISt
yIpaBIiHHA TPAIUIIHHUMHU Ta MpoBUME 3arpo3amu. Lle nmpuszserno g0 6101 yBaru 10
HOBUX JIOCIIKEHb 3 TTPo0sieM KiOepOe3neKH, MTYYHOTO 1HTENEKTY, fKi, SIK OUIKY€ThCS,
BIJIIrpaBaTUMYTh BaXIIUBY POJIb y HAHOIMKIOMY MallOyTHEOM [2].

BiiicbkoBI BiZOMCTBa TMepeloBUX KpaiH OCOONMBY yBary yAUISIOTH aHami3y
YHUCIICHHUX “‘CTA0KUX CUTHAJIB®, 110 PErYJISIPHO BUHUKAIOTH HA MEPETHHI TEXHOJIOTIYHIX
CEKTOpiB 1 Talmy3edl HAyKOBOTO 3HAHHSA, 1 3IHCHIOIOTH JOBTOCTPOKOBE HAYKOBO-
TEXHOJIOTIYHE MMPOTHO3YBAaHHS BIICHKOBHX TEXHOJOTIH.

Pimennsim Panu HanionanbHOi Oe3nexku 1 o6oponun Ykpainu Big 20 tpaBHs 2016
poky "IIpo Crpateriuanii o0OpoHHHMI OrojeTeHb YKpaiHU" pPO3BUTOK CHUCTEMU
00OpOHHOTO TUIAHYBaHHS BH3HAUYEHO OJHI€I0 3 IIiyiell 000poHHOT pedopmu. Buxignumun
JTAHUMU 1[HOTO TUTAHYBAHHS O3HA4YeHi [3], 30KpeMa BUCHOBKH 32 PE3YJIbTaTaAMH aHAII3Y
JIOCSITHEHb BOEHHOI HAYKHM Ta HOBITHIX TEXHOJIOT1M BIWCHKOBOTO MpHU3HAYEHHsS. Tomy
aHali3 CBITOBUX MEPCHEKTUBHUX HANPSMIB TEXHOJOTIYHOTO PO3BUTKY O30pOEHHS 1
BilicbkoBo1 TexHikn (OBT) € Bkpail akTyanpHOIO 3ajqadeio il  3a0e3leueHHS
KOMILJIEKCHOTO MEPCIEKTUBHOTO TUIAHYBaHHS PO3BUTKY BilICHKOBOI TEXHIKH, JOCKOHAIOT
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oprasi3zaiii HeoOXiTHUX HAYKOBHX JIOCIIKEHb, & TAKOX JIJISl CTPATET1YHOTO IIaHyBaHHS
PO3BUTKY HaI[lOHATBHUX 30POMHMX CUJI 1 3a0€3TeUeHHs HalllOHAJIbHOT Oe3MeKU JepiKaBH.

AHani3 HOBUX TEXHOJIOTIM BIMCPKOBOIO Ta TOJABIMHOIO MpPU3HAYEHHS 1
MOTCHIIIMHUX PHU3HKIB BiJl X BUKOPUCTAHHS PETYJSIPHO 3JIMCHIOETHCS MIDKHAPOJIHUMU
THCTUTYIIIMH, Hanpukian, CTOKroJbMCBKHM 1HCTUTYTOM TipobGiaem wmupy (SIPRI),
yOpaBIiHHAM 3 nuTaHb po330poeHHss OOH, Koamiii€eo 3 KOHTPOJIIO HajJ O30pOEHHSM,
HiMeLbKOI (pipMoro Statista, ypsgaMu OKpeMHX KpaiH TOLIO.

BoaHouac anani3 TexHoJOryHOro po3BUTKY chepu OBT y HaykoBiil diTeparypi
MpeACTaBICHO ayke oOMexxeHo. Tak, B OKpeMHUX CTaTTsAX [Hamp., 4] HaAaHO KOPOTKUU
OMKC TEXHOJOTIHA 3aXUCTy KYIOJIIB BUCOKOIIBHJKICHUX KEPOBAaHUX PAKET; €JIEMEHTIB
IT'€30€JIEKTPUYHOTO YIPABIIHHSI KEPOBAHUX TBEPAUX OO€MpHUIaciB Tomro. ¥ podorax [5, 6,
7, 8] 3aificHeHO eMIIpUYHHUK aHaJIi3 TOTOKY 3HaHb, III0 MICTATHCS y TATEHTaX Ha BUHAXOIU
3 BIACHKOBOI TEMaTHKH, Ta BHM3HAYEHO pIBEHb MOIIMPEHHS LMUX 3HaHb Ha 1HIII
3aMaTeHTOBaHI TEXHOJIOTII; HAaJaHO CTPYKTYPY JBOPIBHEBOTO MEPEKEBOTO aHAI3Y IS
KUIBKICHOTO OIIHIOBAaHHS BIUIMBY TEXHOJIOTIi O€3MUIOTHHKA HA PI3HI Tamy3i; 371HCHEHO
aHaI3 TEXHOJIOTI KOMaHIHOTO YIpaBIiHHSA Ha OCHOBI mMareHTHHX 0a3 Kopelichkoi
iHopMaIlifHOI CHUCTEMH 3 MpaB IHTENEKTyallbHOI BiacHOCTI Ta Kopeiickkoro odicy
IHTENIEKTYaabHOI BIACHOCTI; BHUBYEHO TEHJCHI[I Ta 3HAYEHHS SIMOHCHKUX TEXHOJIOT1H
oboponHoi mpomucioBocti 3 1971 mo 2008 pik [9]. ¥V pobori [10] momaeTscst ommc
BU3HAUYCHHS  NPIOPUTETIB  IMOJO0  3J0pOB’Ss Ta  (PI3MUHOI  TIpare3IaTHOCTI
BIMCHKOBOCTYKOOBIIIB.

Cepen yKpalHCHKHUX HAYKOBIIIB NMUTAaHHS 3aCTOCYBAHHS MMATEHTHOTO aHai3y IS
chepu OBT posrisinanuck y pobotax I'. Armgpornryka [11], T. Keami [12], B. Kosaus, O.
Kopmrers, C. Kotmsipa, O. Kysuenosoi [13], €. Tonyoko [14], M. CTpyuHHCBHKOTO i3
coaBtopamu [15], M. JleBuenko [16] Ta in. [17, 18, 19], saxi aHamizyBamu mpoOJieMHI
NUTaHHSA TpaHcdepy TEXHOJOrii B OOOPOHHO-IPOMHUCIOBOMY KOMIUIEKCI YKpaiHu;
ocobmmBocti cBiToBoro punky OBT; micuie Ykpainu B riiob6aqbHOMY €KCIOPTi 30poi;
METOJIM HAYKOBO-TEXHIUYHOTO MporHo3y po3BuTKy OBT Ha ocHOBI aHami3y MaTeHTIB Ta
HAyKOBO-TEXHIYHOI 1H(popMalii; 3A1MCHIOBaTM MNPOTHO3YBAaHHSA PO3BUTKY 3aXMCHHX
npuctpoiB nuHaMiyHoro tuny OBT, 30kpema OpoHbOBaHOT TEXHIKU Ta JPOHIB; TEXHOJIOT1]
€K30CKEeJIeTIB, PEe3yNbTaTH PIIIEHHS aKTyaJdbHOI TEXHIYHOI 3ajadi Teopii 1 MPaKTUKH
3€HITHUX PAaKeTHHUX BIMCHK 11070 MOKIUBOCTI BIIPOBAKEHHS Ta 00MOBOT0 3aCTOCYBaHHS
cyuyacaux [IEOM vy ckmani mudpoBuUX OOUYMCIIOBATLHUX KOMILIEKCIB CIIEHiaIbHOTO
NPU3HAYCHHSI, IEPCIIEKTUB PO3BUTKY 3€HITHO-PAKETHUX KOMILIEKCIB TOIIIO.

OpHak, KOMIIEKCHUI OIJISII TMEpeAOBUX HAMPSMIB CBITOBOTO TEXHOJOT1YHOTO
po3Butky chepu OBT He 3a1licHIOBaBCS.

Meta — BU3HaYMTH HaO1IBII TEPCIEKTUBHI CBITOBI HAPSMU PO3BUTKY TEXHOJIOT1H
115t chepr 030pO€EHHST 1 BIMCHKOBOT TeXHIKH. JIJIsT TOCATHEHHS I11€1 METHU 3/IIMCHEHO OTJISIT
HampsIMiB HAYKOBHMX JIOCHIIPKEHb 1 TEXHOJIOTIYHUX TPEHAIB Il 0O0OpOHHOI cdepw,
BUPOOHUIITBA BINCHKOBOTO OOJagHAHHA 1 TEXHIKM 3a HampsMamu: iH(opMaliifHo-
KOMYHIKalliiHI TEXHOJIOT1i, aepokocMiuyHa cepa, CUCTEMH OMNEpaTUBHOIO OOHOBOIO
yIIpaBIiHHA, 3B’ 53Ky, KOMIT I0TEPiB, PO3BiIKH, Oi0TexHOIOTIYHA 30post. Takox HaBeaEeHO
HanpsIMH BiiCbKOBUX HaykoBuX fociimkenb y CLIA, Benukiit Bpuranii, I3paini, €C.



3arajibHuUil OrJIs]1 BiliCbBO-TEXHOJIOTIYHOI TA HAYKOBOI cdepu y CBITI

OcTaHHIMH pOKaMH KUIBKICTh 3aWHSATUX Yy BIMCHKOBO-TEXHOJIOTIUHIA cdepl 1
JOXOJM BiJ BIPOBA/KEHHS 1 peami3allii 0OOpPOHHHX 1 BIHCHKOBHUX TEXHOJOTIH y CBITI
3poctaroTh (puc. 1, 2) i mocsarmu y 2018 p. 105,6 Trc. oci6d ta $36,2 Map BiAIOBIIHO.
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Ilxepeno: General Dynamics 2018 Annual Report on Form 10-K, page 28. - Statista, 2019

Puc. 1 Innamika KiJibKOCTi 32iiHATHX Yy c(epi po3podiieHHs BiliCbKOBHX TEXHOJIOTIH y
cBiTi y 2002-2018 pp., ocid
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Ixepeno: DEFENSE SPENDING AND ARMS TRADE. - Statista, 2019. — 74 pp.
Puc. 2 Jloxoau Bix peasizanii 000poHHUX i BilicbKOBHUX TexHOoJI0rii y cBiTi Yy 2002 - 2018 pp.

(v $)

Ha BilicbkoBi Ta 000pOHHI HAYKOBI IOCITIIPKEHHS Ta IHHOBAIIil HAWO1IbIII 00CITH
nepkaBHux komTiB BUTpadaroTh CIIIA. [Ipotsarom Ginbine 70 pokiB HayKOBO-IOCIIIHI
poboTu, moB'si3aHI 3 O0OPOHHOI TpoMHCIOBiCTIO, 3abesneunnu CIIA mnpopuBu B
OOYMCIIOBATBHIN TEXHIll, 3B'I3KYy, MEpekax, CYIMyTHHKaX, JliTaKaX-BUHHUIIyBadax Ta
OoMOapIyBabHUKAX, aBIaHOCIAX, MIJBOJHMX YOBHAX, TAKTHYHUX Ta CTPATETiYHHUX
pakeTax, sfepHii 30poi, Oe3MiJOTHUX JITAIbHUX amaparax, Cy4acHUX Marepianax,
ABTOHOMHIMN Ta 1HIIIHA 30pOi Ta TEXHOJOT1SIX.



VY 2016 pori CIIIA Butparunu $78,1 miipa HayKOBO-TEXHIYHI PO3POOKH B ramysi
oboponwu, 1o y 5,8 pasiB Oubmie, Hixk iHII KkpaiHu OECP pa3zom. OG0poHHI HAyKOBO-
TexHIYH1 po3poOku cepen kpaiH OECP mnpoBoasTbcs B OCHOBOMY HE3HA4yHOIO iX
kimbKicTio: y 2017 p. CIIA Burpatunu nonazn 81,2% 3arampHoro ¢iHaHCYBaHHS TaKUX
HAJIKP, na iami Bicim kpain npumnazgae me 17,58% sutpart (puc. 3). Y uizoMy OCHOBHUMH
iiBectopamu € CIIIA Ta kpainm €C, ToMy TeMaTUKy iXHIX AOCIIKEHb PO3IIISIHYTO
okpemo ([Jonatku A ta b).
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Ilkepeno:  PospaxoBano wa  ocHoBi:  Government budget allocations for R&D. -
https://stats.oecd.org/Index.aspx?DataSetCode=GBARD NABS2007

Puc. 3 Po3noain BuTpart Ha 060poHHi i BilicbkkoBi R&D y cBiri y 2017 p., %

3a manumu BJ] Statista (HiMmeuunHa), mpoBIAHUMEU CBITOBUMHU KOMITAHISIMHU, 110
BUPOOJISIOTH BIMCHKOBY TEXHIKY Ta 030poeHHs, € komnanii 31 CLIA, [uaii, Anonii, Itamii
(Tabmn. 1), Bcl BOHM BHUTpadarOTh JIEBOBY YAaCTKy JOXOJIIB HAa HAayKOBI Ta 1HHOBaIiiiHI
poboTH.

Tabmurs 1

Ton-8 cBiTOBMX KOMNIaHil — BUPOOHUKIB 030P0O€HHS Ta BiiCbKOBOI TEXHIKH

Butpatn Ha
inHOBauWii Ta

Hasga . . . . 3aiinATicTs. oxou HAYKOBi
Panr Kpaina Cdepa aisibHOCTI Beocaiit : A ‘

KoMmaHii oci6 man $ (2016 p.) AOCHIUKeHHsl,

miaH $

(2017 p.)

United
1 Technologies | CIIA
Corp (UTC)

AepokocMiuHa, 000pOHHA Ta

. . http://www.utc.com/Pages/Home.aspx 202,000 57244 4000
OyniBenbHa ramysi

AepoHaBTHKa, yIpaBIiHHA
pakeTaMH Ta BOTHEM
(eIeKTPOONTHYHI Ta
IHTENIeKTyalbHi CHCTEMHU
Oempunacis,
BHCOKOIPOAYKTHBHI CHCTEMH
p | Lockheed oppy | mpomipaxerof http://www.lockheedmartin.com/ushtml | 97,000 47248 1300
Martin Corp HPOTHHA3EMHOT 060pPOHH), ’ ] ] ’ '
PpOTaIliiiHi Ta MicCiOHepChKi
cUCcTeMH (BICHKOBI Ta
LiBIJIbHI TBUHTOKPYJIH,
BiCEKOBO-MOPCBKI Ta
pamionoKariiHi cucTemu,
JIOTICTHKA, iHTerpamnis Ta



https://stats.oecd.org/Index.aspx?DataSetCode=GBARD_NABS2007
http://www.utc.com/Pages/Home.aspx
http://www.lockheedmartin.com/us.html

HaBYaHHS CBITOBOTO KJacy),
0aiCTUYHI paKeTH, KOCMiYHa
i CyIyTHHKOBa TIporpama
(3B’5130K Ta Ge3reka,
JIOCITiPKEHHS JIFOIUHOIO Ta
PpOGOTOM JAIEKOTO KOCMOCY,
CTpaTeriyHe CTpUMYBaHHS)

Tata Motors
Itd

Tupis

BupoOHHITBO aBTOMOOIIIB -
BiHICBKOBI TPaHCIIOPTHI
3acobu, cydacHi 00i0BI
iarpopmu (Tracked &
Wheeled), 6ponboBaHi
amibii, erkuit
oponerpancnoptep (LAMYV).
AepokocMiuHe Ta 000pOHHE
00J1aTHAHHSI, HOBITHI
Marepianu

http://www.tatamotors.com/

79,558

45000

4000

Mitsubishi
Heavy
Industries
Itd

Stonist

[MinBoxHwMit YoBeH «Soryu-
class», cynna, 70- 90-micueBi
JITAKH HACTYITHOTO
TIOKOJTiHHS, Cy4acHi
aepoMHaMIYHi Ta HOBI
JIBHT'YHH

http://www.mhi-global.com/index.html

83,982

33700

1400

General
Dynamics
Corp

CIIA

Jlitaku, KoiicHi 6010B1
MAIllMHU, KOMaHTHO-
KOHTPOJIbHI CHCTEMH 1 SIIEpHI
I {BO/IHi YOBHH, JOMOMIXKHI
Ta jorictuuHi cyznHa, IT ta
CA4ISR; cynHoOynyBaHHS i
CYZAHOPEMOHT

http://www.generaldynamics.com/

98,800

31353

418

Raytheon
Co

CHIA

AepokocMivHa Ta 000pOHHA
MIPOMUCIIOBICTD: aBialjiifHa i
MpoTUpaKeTHa 000poHa,
BEJTHKI pagapu Ha3eMHUX i
MOPCBKHX 0a3 i cHCTeMHU
yHpaBIIiHHA KOMaH/[yBaHHs,
KOHTPOIIb, 3B'A30K,
KOMIT'IOTepH, Kibep-po3Bizka,
CIIOCTEPEXXEHHS 1 PO3BiJIKa,
CEHCOPH, COHAPH, TOPITEIHU Ta
@JIEKTPOHHI CHCTEMH JIIs
cyneH

http://www.raytheon.com/

63,000

24069

755

Textron Inc

CIIA

AepokocMivHa i 000pOHHA
raysi, crerianizoBaHi
TPaHCIIOPTHI 3aC0O0H,
TypOHHH i ra30Bi CHCTEMH,
30KpeMa TUTPOTpoH V-22,
Mainii 6e3MIOTHHIE JTiTaK
Aerosonde ta Wildcat XX i
nitaku Cessna i Beechcraft

http://www.textron.com/

36,000

13710

634

Leonardo
SpA

Iramis

AepokocMmidHa
MIPOMUCIIOBICTb, 00OPOHA Ta
OesreKa: relikonTepy,
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Joxepeno:

Statista, 2019.

3a ganumu SIPRI, pamkyBaHHS CBITOBHX KOMIIaHIi 3 BUPOOHMIITBA BIHCHKOBOTO
oONaHaHHS 1 TEXHIKH BUTJISAAE N0 mo-iHmoMy (Ttabin. 2), ane xkommnanis Lockheed
Martin Corp. € B 000X criiickax Ha MepIIuX MICIsIX.



http://www.tatamotors.com/
http://www.mhi-global.com/index.html
http://www.generaldynamics.com/
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Taomums 2

Ton-20 cBiTOBHX KOMIaHiil — BUPOOHUKIB 030pPO€HHS Ta BiliCbKOBOI TeXHiKH

O6esru Oo6csru Yactka Mok
IIPOLAXKIB nppageels S BiﬁciKi[)Boro
Panr BiﬁiBiOBOFO BEGETOTAND | ¢ T CITOPSIPKCHHS
(2017) Kommnanis Kpaina CHODSILKCHES CIIOPA/KEHHS | Y 3arajlbHOMY 5056 y
2017p H(nororlgi 7 ANG 2 o) o iBHiIHIf); yiHax
iHII:)I ’ e $) (moro4Hi MIPOJAXKIB 2%17 MHHH $
L winm, MiH $) | xommanii, % P
1 | Lockheed CILIA 44920 40630 88 41486
Martin Corp.
2 | Boeing CIIIA 26930 29510 29 30132
3 | Raytheon CIIA 23870 22910 94 23393
4 | BAE Systems | DemKa 22940 22790 08 22208
bpuranis
5 | Northrop CIIA 22370 21400 87 21851
Grumman Corp.
General
6 Dynamics Corp. CIIA 19460 19230 63 19635
7 | Airbus Group | LPaHC 11290 12520 15 12928
€Bponeicbka
8 | Thales Opanis 9000 8170 51 8420
Leonardo Itamis 8860 8500 68 8781
10 | Almaz-Antey Pocis 8570 6110 94 7320
United
11 | Technologies CIIA 7780 6870 13 7015
Corp.
12 L-3 . CIIIA 7750 7630 79 7791
Communications
Huntington
13 | Ingalls CIIIA 6470 6720 87 6862
Industries
14 gg:sd Alreratt | s 6440 5160 83 6182
United
15 | Shipbuilding Pocis 4980 4060 89 4864
Corp.
16 | Honeywell CIITA 4460 3480 11 3553
International
17 | Rolls-Royce Bennka 4420 4450 23 4336
Bpuranis
18 | Leidos CIIIA 4380 4300 43 4391
19 | Naval Group OpaHris 4130 3480 99 3586
20 | Textron CIIA 4100 4760 29 4860

Ixepeno: SIPRI Arms Industry Database. - https://www.sipri.org/databases/armsindustry

Burtparn Ha HaykoBi BilicbKOBI gociimkeHHs y 2018 p oxmiei 3 mpoBigHHX
KoMmaHiii y cdepi cBitroBoro BupoOHHUITBa 030poeHHs Lockheed Martin mocsrmm $1,3
mipa (puc. 4).
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Ilxepeno: Expenditure on research and development of Lockheed Martin 2002 -2018. - Statista, 2019.

Puc. 4 O6caru komris, mo Buainsaaucs y 2002-2018 pp. Ha BilicbkoBi HayK0BoO-
TeXHOoJIOriYHi mocaimkenns komnanii Lockheed Martin, man $

CraTHCTHKAa TaKOX IOKa3ye BaKJIUBICTh BIMNCHKOBOI TEXHIKM Ta TOCIYT IS
€KOHOMIKH: TON-TalTy3sMU CBITOBOTO PUHKY ToBapiB 1 mocayr y 2018 pomi Oynu IKT,
aepokocMiyHa Ta 000poHHA mpoMucioBocTi. Tak, y 2018 pori 3aranbHU A0Xig Bif
BIMICBKOBOT TEXHIKH Ta 030po€eHHs 1 6oemnpumaciB ckiaB Oinbine $5,81 mupx (puc. 5).

Hocnyru IKT

BupoOHHUIITBO JIiTaKiB, CIOPSIKSHHS Ta
KOMIUIEKTyIounX (A)

ATtomHi migBoaHi YoBHH (MS)

C4ISR - Cucremu onepatuBHOTo 60ii0BOTO
YIPaBIiHHS, 3B’53KY, PO3BIIKM Ta CIIOCTEPEIKEHHS

BiiicekoBa Texnika (CS)

Mocnyru asiawii (A)

Mopcbki kopabii (MS)

Cucremu 36pofi, 030poenns i 6oenpumnacu (CS)
IMocnyru pemonty (MS)

Imxenepis Ta iHmi mociyru (CS)

Openpa, nepenpoiax Jiitakis (A) 133

0 1000 2000 3000 400050006000 7000 8000 9000

Ixepeno: General Dynamics 2018. Annual Report on Form 10-K, page 73. - Statista, 2019.
Puc. 5 Jloxoau Bix peasizauii Hait0iabm yemimuux Toapis i mocayr y 2018 p., mun $

Ane 1 chepa IKT, i aBiamis MarOTh y CBOEMY CKJaai OOOpOHHI Ta BIHCHKOBI
M1IPO3AUTH, IO PO3POOIISIFOTH 1 3aCTOCOBYIOTH TEXHOJIOT11 BIICHKOBOTO MPU3HAYCHHS.
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OnHuMU 13 HanpsMiB BOXKJIMBUX CBITOBUX TEXHOJIOTIYHUX TEHJEHIIN € MITYYHHHA
iaTenekt (Al) 3 Intepuerom peueir (IoT), OmokueliHOM Ta MaIIMHHUM HAaBYaHHSIM,
poboroTexHika, 3D apyk, HOBI MeToau 30epiraHHs 1 BHKOpHCTaHHS eHeprii Ta 5G.
3arajaoM, pUHOK KJIFOUOBUX LHU(PPOBUX TeXHOJIOT1H 10 2025 poky caene 2,2 mpan egpo. L1
TEXHOJIOT1i MAaTUMYTh HAWCYTTEBIIINM BIUIMB Ha MallOyTHE €BPOIH 1 CBITY.

L1 TexHOMOTIi 3MiHIOIOMb MemoOu 8ederHs GiliHU (Bl «KIACHYHUX» KIHCTHYHUX
BIMH JI0 OJIITUYHOI ariTauii, Ae3iHdopmalii Ta iH(UIBTpallii), TOTaIITApHOTO KOHTPOJIIO 1
ne3iHdopmartii.

besnexka choromHi MeHme TypOyeTbcs HASBHICTIO (KUIBKICTIO) — SIIEPHUX
O0€roJIOBOK, aHI PO3YMIHHSIM MpoOJieM, MOB'SA3aHUX 3 MaWOYTHIMH TEXHOJOTTUHUMH
pO3pOOKaMH:

- Mepexi 5G, sKi Tenep BIPOBAKYIOThCSA B OaraTboX KpaiHax, KapJAWHAIbHO
3MIHATH KiOep-TIOTSHITIa 1 TOBCAKACHHY MPAKTUKY YIPAaBIIHHS TOCIOAAPCTBOM. AJie sSIK
3amo0IrTH IXHbOMY BUKOPHUCTAHHIO /IS KiOep-BiiiH?

- OIOTEXHOJIOTISA MPOMOHYE MOTCHINAN IS MONIMIICHHS KATTS JIOJAeH — BiJ
O00pOTHOM 3 TEHETUYHHUMH 3aXBOPIOBAHHSIMH JIO TIOM'SIKIIICHHS] HACIIIJIKIB 3MIHU KJIiMarty.
AJe sIK TapaHTyBaTH, IO JOCTYI 0 OIOTEXHOJIOTIi HE JacTh MOXJIMBICTh TEPOPHUCTAM,
3JI0YMHLSM a0o0 Jiep>kaBaM 030poroBaTH O10J0T1YHI areHTn?

- IITYYHHUH IHTENEKT MPU3HAYCHUI IJIsi KepyBaHHS OC3MIJOTHUMHU JiTATbHUMHU
armapatamMu. AJle SIK 3YIUHUTH aBTOHOMHE O30PO€HHS Ha OCHOBI II1€1 TEXHOJOTIi it
Hamaay Ha Ul 06e3 ydwacti moguHu? Bakki 0e3miioTHI JTiTanbHI amapaTd 3
eKCIUTyaTallliHUMK Jl1alfa30HaMH THCSY  KIJTOMETPIB, TakKl SK aMEpUKaHCBKHH JIPOH
"Xwmxak", Bxe € B apceranax 30 kpain [20]. Kuraii cTae npoBiHIM X €KCIIOPTEPOM;

- HOBI NIEPCIEKTUBU MOJAO0POKEN Ha J1ajieKl BiIcTaHl He3abapoM Oy 1yTh JOCTYIIHI
BHACJIIOK BITPOBA/KEHHS TIMEP3BYKOBUX HOCIIB, IO Pi3KO CKOPOUYIOTh 4Yac MOJIOPOXKi
[21]. Ane rinmep3BykoBi pakeTH i3 OC3MPELUECICHTHUM TO€AHAHHSAM IIBHIKOCTI 1
MaHEBPEHOCTI MPAKTUYHO MOXKYTh OOIMTH OyIb-SKy pakeTHYy OOOpOHY 1 paJMKalbHO
CKOPOTHUTH 4Yac TOMNEPe/DKEHHS 1 miiecnpsMoBaHoi Bimmosimi [22]. Posropranss
(GYHKIIIOHAIBHUX T1MEP3BYKOBUX CUCTEM BXKE BeACThCs, 1 Pocis € migepom y 11iil TOHII.

[Ilo cTocyeThbcst TAKMX 030pPO€HB, a TAKOXK, HANPUKIIAJ, CMEPTEILHOI aBTOHOMHOL
30poi abo kibep30poi, MIBUAKANA TEXHOJOTIYHHM MPOTpPEeC YCKIAIHIOE BU3HAYCHHS
XapaKTePUCTUK 1 MOKIIUBOCTEH, SIKi OYTyTh BUPIMIATHHUMH Y BIHCBKOBOMY BIJTHOIIICHHI.

[IIBuaKO 3MIHIOBaHHWI TEXHOJOTIYHUN JaHAMAdT 3MIHIOE caMe BH3HAYCHHS
ooitoBux miit. Pobora CSIS [23] y miit chepi BuBuae Kibep-BiliHY, KiGepTepopH3M,
000pOHHI Ta BIHCHKOBI TEXHOJIOTII Ta 6araTo iHIIOTO.

OCHOBHUMH eKcIopTepaMu abo0 KpaiHamu, IO 3OiHCHIOBANIM TpaHcdep
BiliCBKOBHMX TE€XHOJIOTIH, y cBiTi Brpoaosxk 2014-2018 pp. € CIIIA (36%) ta Pocis (21%).
VYkpaina Ha 11bOMy pUHKY 3aiiMae 12-y mosuitito 13 1,3% yacTtkoro (puc. 6).
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https://guardian.ng/technology/digital-economy-to-hit-23-trillion-by-2025/
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https://i.unu.edu/media/cpr.unu.edu/attachment/2534/OC_10-CivilWarTrendsandChangingNatureofArmedConflict-05-2017.pdf
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Puc. 6 Po3noain puHKy Mi’k 0OCHOBHMMH eKcIIOpTepaMu 0i1bIIOCTi BiliCbKOBOI0 030pO€HHS
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TexHoJiorii 0€3MJIOTHUX CHCTEM

(6e3mizmoTHi JiTaNbHI anapaTu, 6e3mMiI0THI BOHI TPaHCHOPTHI 3aco0H, 6e3MiJIOTHI
po6oTH)

besninomnui nimanvni anapamu (bIIVIA). be3ninOTHUKK PO3MOYAIH CBIN
PO3BUTOK SK O€3MeyHimm, JACHICBII Ta YacTO OIBII CIPOMOXKHI aJbTepHATHBH
NJIOTOBAaHUX BIMCHKOBUX JiiTakiB. CydacHa TEXHOJOrIS OE3MUJIOTHUX JITAKIB BXKeE
nepeBeplImia IMUIOTOBAHUM JIITaK IOAO BHUTPUBAJIOCTI, [lama3oHy, Oe3NeKku Ta
E€KOHOMIYHOT €()eKTUBHOCTI — aJIe TOCIPKCHHS Ta pO3pOOKHU MPOI0BXKYIOThCA. HacTymHe
nokomiHHs BIIJIA Oyme me Ounblie po3IIUPIOBATH PO3PUB MDK TMIJOTOBAaHUM 1
OE3MUIOTHUM JIITAKOM 13 BIPOBADKCHHSIM HOBUX TEXHOJIOTIYHUX MOXKIUBOCTEH: CTEIC?,
CEHCOPIB, BAHTAXOMIAHOMHOCTI a00 KOPUCHOTO HaBaHTAXEHHS, J1aNa30Hy, aBTOHOMHHX
Ta KOMYHIKAI[IHHUX MOXJTHUBOCTEH.

Tunu BiIChKOBUX O€3MUIOTHUX JITATBHUX amaparis;

- BIICLKOBI  0e3NiIOMHUKU-28UHMOKPULY.  DBE3MJIOTHUNH  aBTOHOMHHM
TBUHTOKPHWJI JJIs TIEpEeBE3€HHS BIMCHKOBMX BAHTAXIB 3apa3 3HAaXOJUThCS Ha eTaml
JOPOOJICHHS, TOJIbOBI BUITPOOYBaHHS MOYHYTHCS JI0 KIHI[SI IOTOYHOTO POKY [24].

J10 HOBMHOK HAJICXKUTh JPOH, OCHAIICHUH JaTYNKAMH XIMIYHOTO 3apaKeHHSI.
be3mninoTHUKH 3aITyCKaroThesl 1 JETATh Mepel cojigaTaMy 1 HaJaroTh iH(OpMAIIIo 11010
PHU3HKIB IS )KUTTS 1 30pOB’ s BilicbKOBOCTY)00BITIB. Tak, B apmuu CIIIA 10 TEXHOJIOT110
Ha3biBaloTh C-SIRP, mo o3Hauae “iHTerpamiss XiMi4YHUX, O10JIOTTYHMX, PAAIOJIOTIYHHUX 1
pamianiiHUX JaT4YMKIB Ha poOotmsupoBaHid miatdopmi. Ilinm  3BuUYatHUMU
KBaJPOKOIITEpAMH KPIITUTHCSA MPUOOP pO3MIPOM 3 KOHCEPBH OaHKY, SIKUH BHKOPHCTOBYE
nigap-texnonorito (LIDAR, TexHonoris orpumanHs Ta 00poOieHHs iHpopMallii mpo
BiJIJIaJicHl 00’€KTH 3a JOIMOMOIO0 AKTUBHHUX OINTHYHUX CHUCTEM, IO BHKOPHCTOBYIOTH
SIBHII[A ITOTJIMHAHHS CBITJIa B ONITUYHO MPO30PUX CEPEIOBHIAX);

- kypcyui (bapascyioui) besnitomHuku (00HOPA308i BiliICbKO8I OE3NINOMHUKUL).
Taki 6e3MIIOTHUKY BUKOPUCTOBYIOTh Y BIICBKOBUX IUISIX JUIsl, HAPUKIIAJ, MOLIYKY I[UTi,
a Tichs i BUABJICHHS — 3/IIHCHEHHS aTakKy 1 CaMOMIIPUBY 3 METO0 3HHIIECHHS 1111, Cepen
6apaxyrounx BITJIA 3ycTpiuatoThest Taki, siKi B pa3i HEBUSBIEHHS 11711 MOKYTh O€3MEYHO
npu3eMiInTHCS 1 OyTH BHKOpUCTaHi y mnojanbiomy. Kypcyrooui Ooemnpumnacu
BUKOPHUCTOBYIOThCS TaM, Ji€ MiITPUMKa 3 MOBITPs aBlallii Hebe3neuHa, a KepoBaHi paKkeTH,
Taki sk Javelin, 3aHaaTO TOPOTI IS 11T,

OpHa 3 BIIHOCHO HOBHX 17Iell — 3aIlyCK pakerT, siki HECYyTh Ha OOpTy KilbKa
HeBenukux Oapaxyrounx BIUJIA. JlictaBmuck 10 MicIis 3aCTOCYBaHHS, pakeTa BUKUIAE B
HOBITPS OE3MUIOTHHUKH, MICIS YOTO KOXKEH 3 HUX MIKIPY€e HA HAaMI4eHY 1 Y3TOKEHY IIiIb.
Kypcyroui 6oenpunacu cranom Ha 2018 pik € Ha 030poeHH] BificbkoBUX [3painto, Benukoi
bpuranii, CIIIA, Kuraro, [TiBnennoi Kopei, [Tonsi, Ipany, AzepOaiimkany, Himeudnnu,
Kazaxcrany, [uaii, Typedunnau, Y30ekucrany i, iMOBIpHO, psLy 1HIINX KpaiH;

& Crenc — KOMIUIEKC CHOCOOIB 3HIDKEHHS MOMITHOCTI OOHOBMX MamMH B paiioioKaliifHoMy,
iH(ppadepBOHOMY Ta IHIINX CHEKTPaxX BHUSABJICHHSA 3a JOIOMOTOIO CHEHiaTbHO PO3POOIEHUX T€OMETPHIHUX (GOPM i
BUKOPHUCTAHHS PaIiONOTITMHAIOYNX MATEPialiB i MOKPUTTIB.
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- yoapHuii 6e3ninomHUK-Kamikaose, IPU3HAYCHUN JIs1 YPAKESHHS BIJIIAJICHUX
Ha3eMHUX IUIeH IIJITXOM CaMOTIiAPUBY;

- [Hmezposanuil Komniexc, sAKut 06'eomye oomnopazoei BbIIJ/IA-kamixaose i
mpaouyiini possioysanvhi nimanwhi anapamu (RQ-20A Puma, AeroVironment). Ocranni
nepeaoTh JaHl 3 KOOpIWHATAMU 1111, 10 TO3BOJIsIE HABOJUTH KypCyloUi O0€empuacu Ha
11b, HE HAOIMKAIOYHCh O CYNpOTUBHUKA. HoBa TEXHOJIOTISI O3BOJISIE CTBOPIOBATH
€IIeIOHOBaHY 00OPOHY 1 OJHOYACHO KOOPAMHYBATH aTaky KUIbKOX "JIpoHiB-KaMmikaze";

- MEpCHEeKTUBHUM HampsMOK B raiy3l BukopuctanHa BIIJIA — wme ix
00'eonanns 6 epynu abo ¢ piu. llpuHuu opraxizaili por — KOXKEH APOH YIPABISIETHCS
BJIACHOIO aBTOMAaTHKOIO, a MOBEAIHKOIO POI0 MOXKE YIPAaBISITH MPOTpaMa 3 eJIeMEHTaMHU
1111 a6o oxuH (kinbka) oneparopis [*°].

Po3BuBaeTbCcsl 1 TEXHOJIOTISE CEHCOPIB Il JPOHIB, SKa B JaHUW yac
po3pobiseThes. CeHcop MOKe BimoOpakaTu 10 2,7 MiIbIOHIB KBaIpaTHUX MUJIb B OTHOMY
MOJILOTI — B 30H1 OTJISIAY MOXKE MOMICTUTHUCS Teputopist 48 cyciaHix mraTiB CILIA.

KpiM puHKY JIpOHIB PO3BUBAETHCSA TAKOXK 1 PUHOK aHTHU-APOHIB, cepel SKHX
PUHOK JIa3€PHUX aHTU-JPOHIB 3pOCTATUME HAMBUIIIUMHU TEMITAMH IPOTATOM HacTymHux 10
pokiB. BiiichkoBa 1 000pOHHA BEPTUKAIl MATUMYTh HAaHO1IBITY YaCTKY PUHKY aHTH-IPOHIB
y NPOTHO3HUU NEpioj,, HacaMmIepesd JUisl KOHTPOJIIOBaHHS KOPJOHIB, KOHTpabaHIU Ta
mmuryHcTBa. ChOTOMHI KpaiHH TaKOXK HAJAAIOTh BAXIJIMBE 3HAYCHHS 3MIITHEHHIO 3aXO0JIiB
O00poTHOM 3 JpormamMH JijIi MOHITOPHUHTY TEPOPHUCTHYHOI MiSTBHOCTI, IO CHPHUATHME
T1IBUINCHHIO TTOTIUTY Ha BIMOBIIHI CHCTEMH B HaHOMMKUIOMY MallOyTHBOMY.

JocmipkeHHss 1moa0 OoporhOM 3 ApoHamMu Oynd 31HCHEHI Ha OCHOBI
TEXHOJIOT1H JIa3epHUX, KIHETUYHHX 1 €JIEKTPOHHUX cUCTeM. Ha OCHOBI BepTHKaIl PUHOK
00poTHOM 3 ApoHAMU OyB CErMEHTOBAHUMU 3a BIHCHKOBHM Ta 0OOPOHHUM, KOMEPIIHHUM
HampsiMaMM Ta HaNpsSMOM BHYTPIIIHBOI Oe3neku. JlazepHi CUCTEMHM B OCHOBHOMY
3HAXOJASTh CBOE 3aCTOCYBaHHS y BIMCBHKOBIM Ta 00OpOHHIN cdepax 3aBAsSKH BEIHKIN
IIBUIKOCTI, 3HAYHIN THYYKOCTI, BUCOKIH TOYHOCTI Ta HU3BKIM BapPTOCTI 3a TIOCTPIJL.

OCHOBHUMU I'paBISIMU HAa PUHKY OOpOTHOU 3 O€3MIIOTHUMHU CTAHLISIMU € TpyTa
Thales (CIIA), cucremu cnoctepexxennsi Blighter Ltd. (Benuka bpuranis), Lockheed
Martin Corp. (CIIA), Saab AB (IlIseis), Raytheon Co. (CIIIA), Dedrone (CILIA), I'pymna
3 6e3neku Tta koHTppo3Biaku (SCG) LCC (Iseitnapist), DroneShield Ltd. (ABctpanis),
Liteye Systems, Inc. (CIA), Theiss UAV Solutions, LLC (CILIA), BSS Holland BV
(Hinepnannu) ta Prime Consulting & Technologies ([lanis).

Punkosi mooscnusocmi. Tlpornosyetscs, 110 0o 2020 poxy punok 6e3niiomuux
nimaxie 0ocsene $100 mapo 3aBASKA 3pOCTAIOYOMY MOMKUTY SK 3 OOKY IIHUBUIBHOTO, TaK i
00OpPOHHOTO Ta BICHKOBOTO CEKTOPiB. OOOPOHHU CEKTOP 3AMIIATUMETHCS HAHOUTBIINM
CHOXHUBa4eM y HaOmmk4oMy MailOyTHpoMy — 10 2020 poKy HOro puHOK CTaHOBHUTHME
$70 mapa [26, 27], a mo 2025 p. — 6inbin Hixk $200 mupa (3a mporHozamu AeroNet).

[Tporno3 punky BJIA BiiicbkoBoro npusHaueHHsi ¢ipmoro Orbis Research y
2018 pori Ha 2027 pik cranoButh $15,2 Mapa, a ¢pipmoro ASD — $13,7 mupa. Ipu npomy
3a MEpIIMM 3 LIUX JBOX MPOTHO31B, pUHKOBA YacTka yaapHux BJIA cranoButume 40,8%,
BUCOTHUX 3 BEJIMKOIO TPUBATICTIO MONBOTY — 25,1%, cepenHbOBHUCOTHUX 3 BEJIHUKOIO
TpuBaiicTio — 17,4% [%].
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OdiKyeThCs, MO TII00ATBPHII PUHOK 1HTEIEKTYAIbHOTO POIO CIOCTEpiraTume
OUIBII 3HAYHE 3pOocTaHHs mpoTsarom nepioay 2018-2028 pp. 3pocraroyda KIIbKICTh JPOHIB
JU1s1 000pOHHU, HEOOX1THICTD MMiIBUINCHHS €()EKTUBHOCTI € OJHUMHU 3 KIIFOUOBUX JAPalBEPiB
JUIS  3pOCTaHHS TJIO0ATBbHOTO PUHKY IHTENEKTyalnbHOTO poro. Ilependauaerbes
BUKOPHUCTAHHS POiB B aBTOHOMHHUX TPAHCIIOPTHHX 3aco0ax, JJIsi MPOBEACHHS PO3BIIKH,
JUISL TOCTAaBKHU MOCHJIOK Yepe3 Oe3MUIOTHI JTiTalnbHi anapaT.

['moGanpHUN PHUHOK I1HTENCKTYaIbHOTO pPOIO0 KIACH(IKYEThCS 3a TphOMa
watdopmamu: poit poOOTiB, poit IPOHIB 1 JIF0ICHKUN poil. PUHOK 1HTENEKTYyalbHUX IPOHIB
(Dron swarm) maTtiMe HaWBHIIHMKA TeMIl 3pocTaHHs mpotsroMm 2018-2028 pp. 3aBasku
BEJIMKOMY MONUTY 3 OOKY KOMEPLIMHUX Ta BIICBKOBUX KOPUCTYBaiB.

3rigHo 3 aHamizoM BIS Research, rmo6anbHuil puHOK 1HTEIEKTYaJIBHOTO POIO
renepyBatume $10,5 mun. IliBHiuHa AMepuKka JOMiHyBala Ha CBITOBOMY PHHKY
1HTeNnekTyanpHoro poto y 2017 pomi, ko CHIA npuabanu HailOUIbLI 3HAUYHY YacTKY
PUHKY B ycboMYy CBITI. [IpoTe ouikyeThCs, 110 A31aTChbKO-THX00KEaHChKHUI PET10H MaTUMeE
HalBUILMI TEMI 3pOCTaHHs IPOTATOM NporHo3Horo nepiogy 2018-2028 [2].

Punox 6opomvou 3 6Oesninomnumu mawunamu, 3a TPOTHO3aMH, 3pOCTE HaA
28,8% 3 2018 10 2024 poky: 3i $499 mun y 2018 p. 10 $2276 mian y 2024 p.

OcHOBHUMH (aKTOpaMH 3pOCTaHHS IbOTO PUHKY € 3POCTaHHS KUIBKOCTI
NOPYIICHh OE3MEKW HEBIAOMUMH JPOHAMHU Ta TOCHICHHS TEPOpPH3MYy 1 HE3aKOHHOI
JUSIIBHOCTI B yChbOMY CBITI. OCHOBHUMHU OOMEKEHHSIMU ISl HbOI'O € BUCOKI BUTpaTH Ha
JOCITiKEHHS Ta PO3POOKH Ta IpobaeMu rpoMackkoi 6esmexu [27].

Mopcubki de3ninomui mpancnopmui anapamu

[IpuitHATO NIMUTH OE3MIJIOTHI amapaTd, 10 BUKOPUCTOBYIOTHCSA BIHCHKOBO-
MOPCHKUMH CHJIaMH, Ha HAJBOJHI Ta MiJBOJIHI, @ TAKOX Ha TEJIEKEPOBAHI 1 aBTOHOMHI.
TakoX Ha TUIOTOBAaHUX KOPaOISX MOXKYTh BHUKOPHUCTOBYBATHCS Pi3HI pPOOOTH30BaHi
CUCTEMH.

Po3pob6neno abopaaxHi poOOTH, TOpHeAH, 3AaTHI aBTOMAaTUYHO aTaKyBaTu
KOpaOJIl 3a/1aHOTO TUITY, MOIIYKOBI KaTEPH, MPOTUYOBHOBI, TPOHU-MIILIEH] /Il HABYAHHS
eKirnaxiB KopalJiB mija gac cTpiibd abo BUMPOOYBaHb CUCTEM aBTOMATUYHOTO 030pO€EHHS,
3aco0u po3MiHyBaHHS 1 T.1. PI3HOMaHITHICTH MiJBOJHHUX amapaTiB He3abapoMm, sIK
OUIKY€TBCS, ONOBHSATH M1IBOJHI pOOOKAICYNH 3 pI3HUM KOPUCHUM HABAHTAKEHHSAM — BiJl
npoHiB 10 paker [31].

be3ninomni naoeooni mpancnopmmi 3acoéu MOXHa PO3IUTUTH Ha:

- TeJIeKepOBaH1 poOOTH30BaHI KaTepH 1 kopabJii, 60iioB1 a00 PO3BiTyBaANIbHI;

- aBTOHOMH1 poOOTH30BaHI HAJABOHI MPUCTPOI PiI3HOT KOHCTPYKIIIi;

- abopraxHi podoTH;

- MilleHl AJii TPEeHYBaHHS eKiMaXkiB MOPChKUX KopaliiB abo omeparopis

pPOGOTH30BaHUX IPHUCTPOIB [2].

Punkosi nepcnexmueu. Y HalOMmXdi M'ATh POKIB BIHICBKOBO-MOPCBHKI CHIIH
CIIA maroTh HaMip 3aKynuTH moHaiMeHnme 10 poOOTH30BaHMX BiMCHKOBHUX KOPaOIIiB.
HazaBonHi ApoHU OTpUMAIOTh SIK CEHCOPH, TaK 1 cucTeMu 030poeHHs. JloBkuHa amapaTa
CTaHOBUTHME Oim3bko 91 MeTpa, BOJOTOHHAXHICTh — OJNM3BKO 2 THCSY TOHH. SK
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ouikyeTbes "QIOTHIIIS TPUBUIIB" PO3MIUPUTH CEHCOPHE OXOIUICHHS (PIIOTIB, AOJACTH iM
JOJJATKOBY BOTHEBY Millb, JI0 TOTO K OC3MUIOTHUKH 3MOXYTh BiIIPAaBUTUCS TYIH, KyIH
Oys0 0 3aHAATO PU3MKOBAHO MTOCHIIATH KOPAOEIb 3 EKITIaKeM.

BMC Bxe Buaiman $ 400 mMiH Ha 3aKyIiBIIIO JABOX BCIMKHX HaJBOJHUX
O€3MUIOTHUKIB — CUCTEMH PO3MIpOM 3 KOPBET 3MOXYTh BUXOJIUTH B Mope 0€3 €IMHOTO
matpoca. [loni6H1 anapatu HaOyBarOTh BCe OUIBIIOI aKTYalbHOCTI 3 PO3BUTKOM HAJ- 1
rIIEep3BYKOBUX MPOTUKOPAOENIbHUX PAKET, a TAKOXK 1HIIKUX cydacHHUX 3arpo3. Kpim Toro,
"[Ipumapua @notuiisa" oTpumae yHiBepcainbHi KoHTeliHepu MKk. 41 1 Mk. 57, 31aTHI HECTH
pakeTy Ha KTanT SM-2 a6o SM-6, mpoTukopadenbHi i IpoTH40BHOBI 6oenpunacu [*°].

be3ninomui nioeooni mpancnopmui 3acobu 3HAXOIATHCS Ha  eTalll
NPUKIAIHUX JOCHIIKEHb, K1 CHPSIMOBaHI HA BAKOPUCTAHHSA pOOOTU30BaHUX CUCTEM JJIS
IHCTIEKTYBaHHA, 3A1MCHEHHS PEMOHTY, MaHINYJALIN, MA3apsSAKd, BHUJAICHHS JaHUX,
nepe3aBaHTaXEHHS Ta 1HIITUX MOCTYT i BOJIOI0 0€3 HeOOX1THOCTI MOCTIHHOTO KOHTPOJTIO
3 OOKy JIFOJMHHU Ta BUKOPUCTAHHS MOBEPXHEBHX CyJACH. [HIMMH HampsM AOCTIIKEHb —
BUSIBJICHHS 1 BIJICTE)KCHHS HaBITh HAMOUIBII TUXUX TU3EIBHUX €NEKTPUUHUX IT1BOJHUX
JIBUTYHIB.

OCHOBHI TeXHI4HI TPOOJIEMHU BKIIOYAIOTh PEKOTHOCIIMPOBKY MICLA il Yepe3
Bi3yaJIbHI Ta aKyCTHYHI MOJAJIbHOCTI, JATYMKHA BHCOKOI TOYHOCTI I 3a0e3medcHHs
YITKOCTI CHUTHAITY, METOJIOJIOT1I0 pO3pOOKH OE3IMIJIOTHUX MOPCHKUX CYIEH, aBTOHOMHICTh
MOBEIIHKH,  €KOJIOT1YHY  HaAIWHICTh, BUTPUBAIICTH  TPAHCIOPTHOTO  3aco0y,
YVHIBEpCAIBHICTh JJISI BCIX OE3MIJIOTHUX MIABOJAHUX CHCTEM, 30epiraHHs eHeprii Ta
B3a€EMO/II1 3 MOPCHKHUM JIOMEHOM.

[Tnanm CIIA y npomy HampsiMi — JOCTI/DKEHHS 3 1HTErpaiii Oe3MiJIOTHUX
MIIBOJHUX TPAHCIIOPTHUX 3ac001B, BU3HAYEHHS IT1IX0/IIB /IO TEXHIYHOTO OOCTyrOBYBaHHS
TPAHCIIOPTHUX 3ac001B Ta MOOY10Ba GE3MIOTHOTO M1iABOJHOTO TPAHCIOPTHOTO 3ac00y [34,
toM 1 - 96]. V 2018 p. BMC CIIA Bujana rpaHT BUPOOHUKY MiABOJHUX JIPOHIB, KU
NpU3HAYECHUH 1J11 pO3pOOKH TEXHOJIOTII TPYHOBOi B3a€MOAIT MiJIBOJHUX OE3MIJIOTHUKIB
SwarmDriver.

[{i HamiBaBTOHOMHI MPUCTPOi Baroto B 1,7 Kr 1 JIOBXKUHOIO B 76 CM MOXHa
BUITYCKaTH 3 OyAb-sIKOTO Kopabmisi abo MiBOJHOTO YOBHA, a IMOTIM YIPAaBISATA HUMH,
npuyoMy poOOTH OyAyTh pyXaTHCS CKOOPAMHOBAHO OJWH 3 oAHMM. IlinBoani poboTu
MOKYTh pyXaTucs 31 LIBUIKICTIO IO 8 KM / TOJ1 1 3aHypIoBaTHCs Ha ruOuHu 110 50 MeTpiB,
3aMMCyBATH TEMIEpPATypy, TIHMOMHY i CONOHICTh BOAM. IX MOYKHA 3aCTOCOBYBATH JUIS
HaBirauii, TPOTUMIHHOT BiiiHH, 3a0e3medeHHs OE3MeKH aKBaTOPid MOPTY, YIpaBIiHHS
TIOPTOM, a TAKOXK JUIsl BUSBJICHHS TOpHAIO [>°].

Ha nouarky 2019 poky crano Bigomo npo kouTpakt BMC CHIA i Boeing Ha
NOCTaBKY 4 HaJBETWKUX MiTBOMHUX ApoHiB Orca, 3AaTHUX HECTH TOPIIEIHE 030POEHHS.
besninotHi migBomHi anmapatu Orca 3acHOBaHI Ha JeMOHCTpamiiHiil cyOmapuni Echo
Voyager, BunpoOyBanHsi akoi crapryBano y 2016 poui. JanpHiCTh IutaBaHHs poOoTa
CTaHOBUTH 0,5 THUC. MOPCHKMX MWJIb, amapar 3MaTHHUHA 3MiHCHIOBATH aBTOHOMHI ITOXO/H,
TPUBANICTD SIKUX BUMIPIOETHCS MICSISMHU.

Cnin 3a3naunty, mo Kwurait po3po0Oisie BinacHi Bepcii 6e3miIoTHHX 00MOBUX
KOpalJIiB 1 MiBOJAHMUX YOBHIB, @ TAaKOX aKTUBHO €KCHEpUMEHTYe 3 "posimu" QuoTuiii
KaTepiB.
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Pobomomexnika — 11e ranmy3b HAyKH 1 TEXHIKH, SKa MPHUCBSYECHA PO3pOOIi
MalliuH 3 KOMIT'FOTEPHOIO MIATPUMKOIO, SIKI MOXKYTh LUJIESCIPSIMOBAHO TiSAITHU B PI3HUX
CepeI0OBHUIIAX.

3aranom, R&D B poGoToTexHill cipsIMOBaHi Ha:

- po3poOKy Ta IHTETpalil0 amapaTHUX 4YacTHH poOOTIB, 30KpemMa Ha
HOJIIMIIEHHS, HAPUKJIIAJ, THYYKOCTI, BATPUBAJIOCT1, pO3Mipy a00 MIBUAKOCTI poOoTiB. Ls
KaTeropis BKIKOYAE OKpEMI MIATPYIH TOCHIIKEHB, TaKl SIK M'sika poOOTOTEXHIKA (OXOIUIIOE
BUPOOHHUIITBO POOOTIB 3 M'SKOTOo 1 TpaHCOPMOBAHOTO MaTepiany), abo HaHO-
poboroTexHika (pobotu po3mipom Big 0,1 mo 10 mikpoMmeTpiB 1 MOOyIOBaHHX 3
HaHOPO3MIPHUX 200 MOJNEKYJISIPHUX KOMIIOHECHTIB);

- pO3pOOKYy IPOrpaMHUX YaCTHH, sIKI KOHTPOJIIOIOTHh TTOBEIHKY poOOTa Ta sKi
MOXXYTh OyTH po3/ijeHi Ha aBi miakareropii: (1) Ti, AKi IparHyTh MOJIMIIUTHA 3IaTHICTh
JIOJIMHA JTMCTAHIITHO KEepyBaTH TMOBEIAIHKOI poOoTa (HAmpuKiIad, 3a JOMOMOIOI0
TaKTHJIBHOTO KOHTPOITIO0); Ta (2) Ti, sIKi MParHyTh po3poOUTH POOOTIB, 3MaTHUX KEPyBaTH
CBOEIO BIIACHOIO TOBEAIHKOIO. OcCTaHHS MigKaTeropis € (QpyHIaMEHTAIbHOI YaCTUHOIO
JIOCJTIDKeHDh B 00J1aCTI aBTOHOMHOCTI MAIIIMH, B SIKIH JTUCHMIUIIHA poOOTOTEXHIKH Ta Al
Oe3rmocepeTHRO MEePEeTUHAIOTHCA. TepMinu «poboTta 3 Al», «KOTHITHBHA POOOTOTEXHIKA
a00 «aBTOHOMHE JAOCHIIKEHHS pOOOTIB» 1HOJI BUKOPHCTOBYIOTHCS IJIsl JAHOI Taiy3l
OCI1IKEHHS.

Mobinena pobomomexHika PO3BUBAETHCS MPUCKOPEHUMU TEMIIAMH, TIpU
IIbOMY TOJIOBHUM HaIlpsIMOM BUKOPHUCTAHHS € 1HTPAJIOTICTHKA Ta 00poOKa MaTepiajiB mpu
BUpOOHUUTBI. Jliarma30H Aii TEXHOJOT1A MOKe OyTH pI3HOMaHITHUM. J[esKl 3 HUX MaroTh
nonomixkHi Al-mociyru, monemtoBanns i SDK (Software Development Kit — komruiekt
JUTs1 pO3pOOKH MPOTrpaMHOTO 3a0€3MeUeHHs ), 1HIII — OB CTIeIiaTi30BaHl B KOHKPETHOMY
CEHCOpPHOMY pillIeHHI a00 PIIIeHH], MTOB'I3aHOMY 3 IIJIAHYBAHHIM PYXY.

JloCHiKeHHST CEerMEHTYIOTh 1€l pHHOK Ha OCHOBI peXUMY Omeparii
(mpuB'si3ka, Teneomeparlis, aBTOHOMHICTh), MOOUIBHOCTI (KOJIICHA, TYCEHHMYHa, HOra,
ribpuanHa), po3mMipy (Mauii, cepeiHii, BEIUKUH, Ty>Ke BETUKUHN 1 HAJ3BUYaHO BEJTUKHIA),
cucTeMH (KOpHUCHE HaBaHTaKEHHS, OJIOKM yMpaBIiHHS, BUKOHABYI MEXaHI3MHU Ta iH.), a
TaK0Xk HaNpsMy 3aCTOCYBaHHS (BiiicbKOBa, KOMEPIIifHA, TPAaBOOXOPOHHA JISJIBHICTB).

BiiickkoBa po0OTOTEXHIKA — 1€, HAcCaMIepel, Ha3eMHi 00HOBI pobOTH, pOOOT-
KyJIEMET, HalliBaBTOHOMHI TPaHCIOPTHI 3aCO0H, B SIKUX JIBO€ BOJIiB-JIIOJICH YIIPABISIOThH
MepIIMM  TPAHCIOPTHHM 3aco00M B KOJIOHI, 3a HUMH #jae ‘“‘aBromoizn” 31 7
HamiBaBTOHOMHUX MamuH 0e3 BoaiiB (CILIA — Lockheed Martin, Pocist); komrmiekcu
KepyBaHHS BIWChKaMH, TEJICKEPOBaHUN Ha3eMHUW pPOOOT TMEPBUHHOTO OIJISAAY 1
po3minyBaHHs Tomo [*].

OnHi€ro 3 TOJOBHUX TPoOJeM € oOMexeHa HaiiHICTh 0€3MIJIOTHIX Ha3eMHUX
tpaHcnopTHHX 3ac00iB (UGVS) i HEeMOXJIMBICTh 3MPOTHO3YBATH 30BHIIIIHE CEPEIOBHIIIC.

HpaiiBepom 3pocTarodoi moTpedu y OE3MIIOTHUX HA3eMHHUX TPAHCIOPTHHUX
3aco0ax y BIMNCHKOBOMY CErMeHTI € 3pocTaHHs 3actocyBanb UGV mis Takux BHIIB
TISUTBHOCTI, SIK PO3MIHYBaHHS Ta yTUJIi3allisi BUOYXOBUX OO€MpHIAciB, CIOCTEPEKEHHS 1
pO3BizKa, O0HOBa MIATPUMKA Ta TPAHCIIOPT.
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Punxosi nepcnexmueu. ASDReports y 2014 p. mporHo3yBaB, IO PHHOK
HaszeMHHUX 00ioBHX poOoTiB 10 2020 p. mocsrue $8,3 mupa [37].

Y 2018 p. mporHo3 mi€i KOMIaHii MO0 OOCATY PUHKY 3HU3UBCS. PuHOK
0e3MUIOTHUX Ha3eMHHUX TpaHcrnopTHux 3acobiB (UGVS) orminroascs y $2,7 mpa y 2018
p. i mae pocsartu $7,0 mapa mo 2025 poky, mpu Temmax pocty y 14,81% mnpotsrom
NpOrHo3Horo nepiony. OUiKyeThes, M0 BICHKOBUI CETMEHT OUYOJIUTh 1€ PUHOK.

3a MpPOTrHO30M, CETMEHT «HOTa» 3pOCTe HANO1IbIIEe — pOOOTH 3 HOraMU OLIbIII
YHIBEpCAJIbHI 1 MOXYTh OyTH YCIIIIHO BHUKOPHUCTaHI JUIsi OOOPOHHUX IUIEH, TOMY WIO
MOKYTh I€peCcyBaTHCS 10 HEPIBHOMIPHUX 1 HEPIBHUX AOPOrax LUISIXOM BCTaHOBJICHHS
KOHTAaKTYy 3 3eMJICI0 Y BUOpaHUX TOYKAX BIJMOBIIHO O YMOB MICIIEBOCTI 1 6€3 0COOTUBHX
tpyaHois [38].
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IndopmaniiiHo-KOMyHiKaNliiiHi TEXHOJIOTIL

KidepnpocTip mouyaBcsi sk 3aci0 KOMYyHIKaIlii, TTOIIMPUBCS Ha EJIECKTPOHHY
KOMEDIIIIO 1 TENep € HEBIA'€MHOIO YACTUHOIO «KPUTUYHOI HAllIOHAIBHOI 1HQPaCTPYKTypH»
JIEp’KaB. CLILCHKOIO TOCHOJAPCTBA, PO3MOILIY MPOJOBOJIBCTBA, OAHKIBCHKOI CIIPaBH,
OXOPOHH 3/I0POB'sl, TPAHCIIOPTY, BOJAU Ta €HEPTEeTHKHU.

Xoya B OCHOBHOMY II€ BIPTyaJIbHMM JOMEH, KIOEpHmpoCTip Ma€ BHUCOKY
3HaUyH(iCTh. PI3UYHE MIIKPIIICHHS — KOMIT'IOTEPH, 1110 30€pirairoTh JaHi, 1 CUCTEMHU Ta
1HGpaCcTpyKTypa, sIKi J03BOJSIOTH BUKOPUCTOBYBATH Ta YHPABIATH IIUMHU JAHUMU 1
CHUCTEMaMH, y T.4. KOMIT FOTEPH, KOMIT FOTEPHI MEpPEXKi, 3aKpHUTI 1HTPAHETH (BHYTPIIITHS
BiloM4a ab0 MepekeBa 1HQPaCTPyKTypa), CTUIBHUKOBI TEXHOJIOTI], ONTHUYHI Kabemnl 1
cynyTHUKU 3B's13Ky. Ll ¢ismuna iHppacTpykTypa 1 Jr0au, sKi ii OOCIYroBylOTh Ta
BUKOPHUCTOBYIOTh, TpHUB'A3aHl 10 Treorpadii, 1 KIOEpOmpocTip, TaKUM YHHOM,
MIITOPSIIKOBYETHCS TMTOHATTAM CYBEPEHITETY, HAIIIOHAIBHOCTI 1 BIIACHOCTI.

KibGep-3mo4nHIli HAHOCATH 30UTKH HAIliIOHATEHUM €KOHOMIKaM y po3mipi 1-2%
BBII dyepe3 kiOepmmuryHcTBO, Ae3iHGOpMaIlito, 3arpo3d KPUTHUYHHUM HaIllOHAJIbHAM
iHppacTpykTrypam (CNI): dinaHcoBUM ycTaHOBaM, HAPTOBI MPOMHUCIOBOCTI, aTOMHUM
CJICKTPOCTAHIIISM, SJIEKTPOMEPEkKaM 1 MapIIPyTU3aTOPaAM 3B'3KY.

KiGep-omnepaiiii 103BOJISIIOTH JIep:kaBaM HaB'sI3yBaTH CBOIO BOJIFO TPOTHBHUKAM
103a MEeKaMH iXHBOTO Oe3mocepeHboro ¢pi3uyHoro periony. [Ipumipom, ipaHchki KibOep-
XaKepH IPOHUKIIM B yacTUHY ynpasaiHHs CNI 3axinHux aepxas. B oqHoMy Bunaaky Oynu
BUKOPHCTaHI KiOep-omepalrii 1 MPOHUKHEHHS y cdepy sSaepHOTO 030pO€HHS IHIION
JIep>KaBH.

[Is «acumeTpUyHa) PO3MIPHICTH POOUTH Kibep-omnepallii NpuBaOIUBUMU IS
JIep>KaB, YMid MOTEeHITiaN caabmui, Hix y cynepaepkasu. Bee 11e 3Mycuio kpainu yBaxkKHO
PO3TIISIHYTH MUTaHHS PO Kidep-BpaznuBicTh cBOix CNI, 0coOIuBO 1X KUTTEBO BaXKIMBUX
cdep: eHepronocrayaHHs, piHAHCIB, OCHOBHUX KOMYHIKAI[}l Ta, y HAWTIPIIOMY BUIAJKY,
anepHoi 30poi. JIBoctoponni kiOep-yroam wmixk CIIA 1 Kurtaem Oynu crnpoOoro
npuOopKaTH KOMepIliiHe Kibep-IIMUryHCTBO.

VY naunni 2016 poky Ha camiti HATO y Bapiasi kiGeprnpocTip 0yi0 BUZHaHO
TaKoI0 XK ceporo oneparlii, Sk 1 Tpaauiiinai chepu B3aemonii. Y motomy 2017 poxy Oynu
npuitHsITI OHOBNIeHUH [1nan KiGepoOOPOHH 1 «TOPOKHS KapTa» 3 OCBOEHHS KiOepIpoCTOpy
aKk HOBOi cdepu omnepamiii. 8 numcromama 2017 poxy BigOynocs 3aciaHHA
[TiBHIYHOATIIAHTUYHOI paJy Ha PIBHI MIHICTPIB 000pOHU. /foMOBHIIMCA TIPO CTBOPEHHS
LenTpy kibeponepauiit. ¥ 2017 poui y I'enbcinki BiikpuBcs €BponeichbKUid LEHTP MO
Oopots0i 3 TiOpuaHMMH 3arpo3amu. Y #oro poOoti OepyTh ydacte 12
3axizHoeBpomnerchkux Kpaid. LlenTp € mmardopmoro s criBIpani B ieosnoriutiil cdepi
mix €C 1 HATO.

«bpuTaHChKi BiiCHKOBI HaOMpalTh y mepcoHan (imocodiB, MCUXONOTIB i
TEOJIOTIB JUIA JOCHIDKEHHS HOBUX METOJMIB IICMXOJIOTIYHOI BIWHM 1 HOBEIIHKOBUX
MaHImyJsiiy, — mucana razeta The Guardian 13 6epesnst 2019 poky.

l'ibpuona abo «mepedxcesa» 6itina BiNOYBAETbCSI 3 BUKOPHUCTAHHSIM
kibepripocTopy maiisi: (a) KOHTPOJIO Ta MAHINMYJIOBAaHHS TPOMAICHKOI JTYMKOIO,
PO3MOBCIOKEHHS Jie3iH(opmariii 1 HanaaiB Ha ypsij; b) IpoBeeHHS! MOHITOPUHTY MEPEexi
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Ta iH(QOpMAITHIX HAMaiB HA yPSAIOBI Ta BIWCHKOBI cucTeMu; Ta (C) HaJlaHHS iCTOTHOI
iH(pOpMaLiiHOI MiATPUMKH ono3uLiiHuM rpynam [*°].

Ha ceoromni moTpiOHa akTHBHIIIA MIXKHApOJHA y4acTh IIOAO IMPOBEICHHS
nebaTiB Mpo CIPaBXKHIO MPUPOAY KiOep-Biaau, sK e BIAOYI0Cs 3 siaepHo0 eneprieio 60
POKIB TOMY. 3alUTaHHs, K1 HEOOX1THO TOCTABUTH 1 JATH HA HUX BIJTIOBI/Ib:

» Hackinbku HeOe3neuHi KibepiHCTpPYMEHTH ?

* SIk MOXHa CTpUMYBATH JI1i KiOep-xakepiB?

* Uu moTpiOHI HaM HOBI YroJyd MPO KOHTPOJh HajJ O30POEHHSIMH 1 PEKUM
HEPO3IMOBCIOKEHHS?

* Un notpiOHa HaM 3pocTaroya Ta MIBU/IIA FPOMaJIChKa aTpuoyis?

* SlkuMu € HOpMHU TOBEAIHKH, 3aX0au 13 (QopMyBaHHS JOBIpU Ta KaHAIH
JeecKanarii?

* Yu MOXKHa pO3pOOUTH MPAKTHUYHI CTUMYJIU IJs JepKaB 13 NPUUHATTA
JOKTPUHH CTPUMAaHHS ?

* Yu MoOXe CIHUIbHA 3aIliKaBICHICTh y OOpoThO1 3 Kibep-37104nHaAMHU
30MKyBaTu JiepxkaBu? UM MOXKHA 3a0XOTHUTH JIepKaBU 10 KOJEKTUBHUX Mdil MPOTH
HeJepKaBHUX CY0'€KTIB?

Bce e Mae OyTu BpaxoBaHO 3 HAJIEKHUM PO3YMIHHSIM MOKIMBOCTEH HOBHMX
TEXHOJIOT1H - «[Hmepnem peueily (6xnouaroyu po3ymui micma), wmyunuti inmeaexkm (Al)
i KBAHMOBI OOUUCTEHHSL.

Kibep-onepauii 3 BukopuctansiM Al Ta KBaHTOBUX OOYMCIEHb NPOHUKAIOTh
1o oboponHoi cdepu. [loennanus kibep- Ta peasbHOT PO3BIIKM Ma€ MOTEHIIA 3MIHUTH
JTABHO BCTAaHOBJICHI HOPMHU CTPUMYBAHHS, OCKUIBKU JEP>KaBU MOTEHIIHHO HE MOXYTh
MOBHICTIO JIOBIPSITH 30€PEKEHHIO CEKPETHOCTI 1 IUIICHOCTI iH(opMarlii mpo BKa3iBKH,
HakKa3M y KOMaHJHUX JaHItorax. CboroaHi Mu 6auyumo, 1o KiGep-omnepaiii 3HIXKYIOTb
JIOBIPY 7O OHJIAMH-€KOHOMIKM Ta HaI[lOHAJbHUX JeMOKpatuuHux mporeci. lle,
0€3yMOBHO, € JOCTaTHbOIO MOTHBAIIE€I0 JUIsl PO3YMIHHS HACHiJIKIB KiOeppeBOOIIT
HAIIOTO CTOJITTS.

Heo6xinHo BpaxoByBaTH IMOBIpHY MailOyTHIO (JOpMY caMOTO KiOeprpocTopy,
3MiHY BJIACHOCTI HOro iHQpacTPyKTYpH BijJ MEpeBaXKHO aMEPUKAHCHKOI J0 MEPEBAXKHO
KUTANCHKOI 1 TUBIIAYMCH HAMIEPE]l, MOKIIMBO, 1HAIMCHKOI.

Tomy cepen OCHOBHHMX HaIpsIMiB HAYKOBUX JOCITIKEHb y chepi 000poHH Ta
030poeHHs € kibepOesneka [40].

I tyuynnii intesexkr (Al).

Al MoxxHa BU3HAYUTH SIK "HAyKy 1 TEXHIKY CTBOPEHHS IHTEJIEKTYaJbHHX
MamuH". Cnektp aociaiypkenb Al myxe mupokuid. [CTOpUYHO OCHOBHI JAOCTIIKEHHS
30Cepe/KyBajIiCs Ha BUPIIIEHHI MpoOjeM uepe3 JIOTIKy Ta MIpKyBaHHA. [HIm
PO3TISIAI0Th MOTO SIK TEPMIH, IO OXOTUTIOE BCl MMUTAHHS JOCHIHKEHb, TTOB'A3aHUX 13
CTBOPEHHSIM MAIlUH JUIsl BUKOHAHHS 3aBllaHb, SIKI HA3UBAIOTHCS 1HTEJIEKTyaJIbHUMU
(HarpuKIiIal, CIOCTEPEKEHHS 3a CBITOM Uepe3 HaBYaHHs Ta 00pOOKy MPUPOIHOT MOBH).
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Texnomnorii Al moainstoThCs Ha c1abki ado crieniani3oBaHi Ta cuibHI. [TOHATTS
CWJIBHOTO MITYy4YHOTO 1HTENEeKTY (AGI) — 11e po3yMHa mMalivHa 3 1THTEJIEKTOM JIOAUHHU.
Cucrema 3 AGI 3Moxke cama 3poO3ymiTH CBIT 1 pPO3BHBAaTH BjacHe OadeHHS
HaBKOJUIIHBOTO cepefouma. AGI B maHumid dvac He IiCHye 1 3alMIIAETHCS
dbyHIaMEHTAIbHUM HayKOBUM Ta TEXHIYHUM 3aBIAHHSIM.

CrnemianizoBanuii a6o cinadbkuii Al € equaUM THUIIOM TexHouorli Al, mo icHye.
Cucrema 31 crnemianizoBaHnuM Al Moxe mpuiiMaTh KOMIUIEKCHI PIIIEHHS Ha OCHOBI
MIpKyBaHb 1 MHHYJIMX HaOOpiB JaHWX, aje iX Tpeba HaBUaTH 1 3a3daeridb
3alporpaMoOBYBaTH JUIS KOHKPETHHX 3aCTOCYBaHb. Taki CHCTEMH HE MaloTh
MO>KJIMBOCTI MUCJIUTH 32 MEXXaMU IPOTPaMHU.

VY BilicbkoBi cdepi Al MOke BHKOPUCTOBYBATHUCS I BUPIIICHHS 4-X TPy
3a1a4; iHGOpMAIIHHAX, TAKTUIHUX, CTPATETIHUX, CKOHOMIYHUX.

Ha cporomni HaykoBi nociipkeHHss B obOnacti Al BemyTbes 3a Tphoma
OCHOBHUMHU HaITpsIMAMH: CTBOPEHHS CHCTEM, 3aCHOBAaHUX Ha 3HAHHSX; HEUPOCHUCTEM;
CHCTEM €BPUCTHYHOTO TOIIYKY.

JlocsArHeHHsT Teopii IITYYHOTO 1HTEJIEKTY BHKOPUCTOBYIOTHCS MPHU CTBOPEHHI
OJIHOTO 3 HAWMEPCHEKTUBHINIMX KJIAaciB aBTOMATH30BaHUX 1HPOPMALIMHUX CUCTEM
BIICBKOBOTO MPU3HAYECHHS — CHUCTEM MIATPUMKH MPUKUHATTA PIIICHb MOCATOBUX OCIO
Ta T.3B. IHTEJEKTYaJbHUX CHCTEM 1 3pa3KiB 030pO€HHS (30Kpema, OOPTOBHUX CHUCTEM
yIpaBIiHHS) PI3HOTO MpHu3HaueHHs. KpiM TOro, BaXKIMBUM HANpPSMOM BIPOBAKEHHS
nocsarieHb Al B xomi aBToMartu3zanii mpodeciiHol AisTIBHOCTI € CTBOPEHHS 1
excrmyaraiist excreptHux cuctem (EC) — komriekcy mporpaMHMX 3aco0iB, IO
peaizye METOU MITYYHOTO 1HTENIEKTY, 3aCHOBAaHUX Ha 3HaHHSX. Oco0IMBe 3HAUCHHS
maroTh niarHoctuuHi EC GaiteciBebkoro tumy. EC no3Boiisie HAKOMUYYyBaTH 3HAHHS 3
NpEeIMETHOI 00JIacTI B pamMKax JEsSKOi MOJENl 3HaHb (MPOAYKILIMHOI, MEpPEkKEeBOi,
¢peiiMoBoi Ta iH.) 1 Ha X OCHOB1 BUPOOJISTA HOB1 3HAHHS, BUPIIITYBaTH IHTEJIEKTYalbH1
NPAaKTHYHI 3aBJaHHs, TOSCHIOBATH XiJ iX BupimeHns [+1].

Al 3Ha4HO PO3IMIMPIOE MOMKIUBOCTI IBUIKOTO OTPUMAHHS Ta aHaJI3y JaHuX. B
0o0nacTi BIMCHKOBOI PO3BIAKUA 3 SBISIOTHCS 3POCTAIOUl MOXKIJIMBOCTI HE TLIBKH
oTpuMaHHA 1HoOpMalii, ane ¥ MPUXOBYBAHHS ICTUHHU BiJl CYNPOTHMBHMKA. Y TUIaHI
«perik HBIOC» (hampmmBuUX cdabpukoBaHux HOBUH) Al MoXe JOMOBHUTHU
1H(OpMaIITHUI POCTIp 3HAYHUM OOCSATOM IITYYHO CTBOPEHMX JIaHUX, BIPTYyalbHOIO
ICTUHOIO AJ1s e31HPOPMYBaHHA Ta HAISIKYBaHHS TPOTUBHUKA.

TexHooris po3nizHaBaHHA 00pa3iB MOXke 3a0€3MeUUTH aBTOMATU3aLIII0 aHaJI3y
CYIyTHUKOBHMX 3HIMKIB Ta JaHUX paaapiB. Al 3gaTHuil 30UIbIIWTH €(EKTUBHICTDH
poOOTH pajIONOKAIITHUX CTAHIIM 1 CUCTEM OIOBIIIEHHS MPO PAaKeTHUM Hama,
00poOku 1H(DOpMaIli pagioONTUYHNX KOMIUICKCIB PO3Ii3HABAHHS Ta 3arOPU30HTHUX
p110JI0KAaTOPIB, SIKI BHKOPUCTOBYIOTH MPHUHIMII MPOCTOPOBOTO 10HOC(HEpHOro
PO3MOBCIOJKEHHSI PaJiOXBWIb JOBXKUHOIO Ouibine 10 merpiB abo nudpaxuiifHo
MMOBEPXHEBOTO PO3MOBCIOIKCHHS O1TBIIT KOPOTKHUX XBHIIb. OCcTaHHI 6auaTh BC1 00’ €KTH,
10 PyXalOThCs, TOMY CTOITh 3aBJIaHHS PO3II3HaBaHHS BIICHKOBHUX 00’ €KTIB Ha 3eMIi,
y MOBITpi, Ha Bol. L1s 3agaua Bupimryerbes 3 BUKOpUCTaHHAM Al.
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Kpim Ttoro, y 3aropuzontHux PJIC icHye mnpobnema HECYyMiCHOCTI
13 CTaHJApTHOIO CHUCTEMOIO PaJi0JOKALIMHOTO PO3Mi3HABAHHS «CBIH-UyXUI», TOMY
[IPY aHaI31 MOBITPSAHOI CUTYAIlli IOMOMOTa IITYYHOTO IHTENEKTY € BKpail He0OX1THOIO.

Al TakoX MOK€ BHUKOPUCTOBYBATHCS MAJisi MPOTUIII pajapaM NpOTHUBHHUKA,
BHUBYAIOUU WHOTO POOOTY 1 MIAOMPAIOUY METOAM NMPUIYIICHHS PaAlOCUTHAITY.

TexHomnorii MTYYHOTO I1HTEJIEKTY 3aCTOCOBYETHCSA B POOOTOTEXHIlll Ta MPHU
pO3pO0IeHHI aBTOHOMHOTO O30pOEHHSI, II0 MOXE y MaillOyTHbOMY IPUBECTH [0
TPETHOI PEBOJIONII Y BIMCHKOBIM cripaBi. BoHa 103BOIWTE BECTH BiHY B HEOAUEHHMX
paHime Macmtadax i 31 MIBHIKICTIO, SIKY JIFOAU HE MOXYTh YCBIIOMHTH. ABTOHOMHA
30posi MOKE€ CTaTh 30pOEI0 TEPOPY, a TaKOXK 30pO€r0, KA MOXKE HISITH CaMOCTIHHO
caMuM HeOaxaHuM YrHOM [*2].

Al TakoX BHKOPUCTOBYETHCS Ui YNPaBIIHHS BHUHUIIYBayaMH, y CHUCTEMax
NPULILTIOBAHHS Ta MiJBUIIEHHS CMEPTOHOCHOCTI SIK BUPTYaJIbHUM MOMIYHUK €KHUITaXiB
TaHKIB 1 00MOBUX MAIlIMH TOIIIO.

PobGorta y kibeprpocTopi BUMarae BEIHMKOI KIJTBKOCTI BHCOKOKBaTi(hiKOBaHHMX
cnemianucTiB. Al Moxe B3sTH 4acTUHY iX poOOTH Ha cebe, OCKIJIbKY 3HAYHO IIIBH/IIIIE
MOX€ 3HAXOJIWTH Bpa3MBI MICIlI, MUCATH KOOW 1 MamuHHI aaroputMu. Oxora 3a
«BpPA3MBOCTAMM» JIOCSATA€E BEIUYE3HUX MacHmITabiB 1 cTae NPoOOIEeMOI0 Ui
npaiiBHUKIB cdepu kiGep3axucty. KiGeparaku ctaHyTh Habarato CKIAIHIIMMH 1
HeOe3MeUHIINMHU, 3pOCTal0Th PUCKHU MOMAJaHHs TAKUX TEXHOJIOTIN Y PYKH 3JI04YHHIIIB
1 KOHKYpeHTIB. Toxi 6e3 BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY HE OOIUTHCH.

Ane ckopill 3a BCE€, aBTOpaM IITYYHOTO 1HTEJIEKTY JOBEAETHCS 3BEPHYTUCS JO
k6anmogoi ¢izuxu. CTBOPEHHsS] KBAaHTOBUX KOMIT'IOTEPIB — II€é OKpema MacmTabHa i
JyXe ckiaaHa 3aaada [43].

Ha croroani ouyeBuaHo, mo Al Oyae Bce akTHBHIIIE BUKOPHCTOBYBATHCS Y
BIMCBHKOBIA cdepi ans OTpUMaHHS OUIBII Cy4aCHOI Ta CMEPTOHOCHOiI 30poi 1
3a0€3IMeUeHHSs CTPATeTI9HO1 CTA01TbHOCTI.

Oyinka punky. llepcnextuBu BukopuctanHs Al y BilicbKOBil cdepi OLIHIOIOTHCS
PI3HIMHU KOHCAJIITUHTOBHMU Ta aHATITHYHUMU TPYIaMH.

3a nmporHo3aMu HIMEIBKHUX aHAITUKIB, mancu Al myxe Bucoki —y 2025 p. noxoau
Bif 11i€l TexHoorii ocarayTh $89,8 miaps, 1o y 8 pasis Buie, Hixk y 2019 p. (puc. 7).

3a po3paxyHKaMHu aHAJITUKIB aMEpPUKAHCHKOI JOCHIAHHWIIBKOI  KOMITaHii
MarketsandMarkets, cBiToBuii puHOK TexHONOTHI Al Gilicbkosozo npusnauenns 'y 2017
poui cranosuB $6,26 mipa, a 1o 2025 poky Bin 3pocte 10 $18,82 mapx [44, #°].
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Puc. 7 Tpenj cBiTOBOro pMHKY TeXHOJIOTiH IITY4YHOI0 iHTeJIeKTY (HA OCHOBI
aoxoais) y 2016-2025 pp., mian $

KBanTOBI TexHOI0TIi

KBanToBa MexaHika 3AiiiCHHIIa PEBOIIONIIO y (I3UI 1 CHOTOHI MPOJIOBKYE
peBONIONII0 B Haymi 1 TexHimi. PaHHI AOCHIIKEHHS TNPU3BEIH 0 YHCICHHHX
TEXHOJIOT1M, BKIIOYAIOYM JIa3epu, MAarHITHO-pe3oHaHCHY ToMmorpadito (MPT),
TpaH3ucTopu 1 Mikponporecopu. Y 1970-x pp. ¢isuku o0'eqHanm KBaHTOBI
BJIACTUBOCTI 3 1H(opmaliitHoro Haykoro, noTiM Ilitep [op po3pobuB anroputm
BUKOPHCTAHHSM KBAaHTOBHX BIIACTHBOCTEH JUII C(PEKTUBHOTO PO3PAXYHKY BEITHKUX
yrcen. Llell anropuT™ 5exuTh B OCHOBI mUGpPYyBaHHS, BIIOMOI SIK KPUITOCHUCTEMA
RSA, i B 0CHOBIi 0e31MeYHUX KOMYHIKaIIiH.

KBantoBi  TexHojorii MaroTh 3a0e3meunTd  mepenaHHs  iHdopmarii
HerepeBeplieHo Oesnekoro. KpantoBa kpumnrorpadiss Ta KBaHTOBI KOMYHIKaIlii,
KBaHTOBI JaTYMKH I'paBiTallli, KBaHTOBA HaBIrailisi 1 KBAHTOBA Bi3yasli3allisi — BINIChKOBE
3aCTOCYBaHHS KBAHTOBUX TEXHOJIOTIH.

besneka npu nepenanHi iHGopmallii MOSICHIOETHCS TUM, 110 KYOiTHI CUCTEMU HE
MOKYyTh OyTH CKOMiOBaH1 6€3 MPUHIMIIOBOro NnopyiueHHs cuctemu. Lle o3Havae, o
Oynp-sika cripo0a KomiroBaHHS OyJie Biapa3y BHSIBJICHA, 110 POOUTH IIEH THUI CUCTEMH
3B'I3Ky MykKe TpuBaOIuUBHM Ui apMii. OpieHTallisi HampaBlieHa HacaMmIiepea Ha
CTBOPEHHS 1 pO3MOAUT KBAHTOBUX KIt0UiB. KilacuuHi kaHanu, 10 BUKOPUCTOBYIOTHCS
JUIsl TiepeAadi 1HdopmMarlii Mk ABOMa CTOpOHaMu, OyAyTh 3amupoBaHi KBAaHTOBUMU
KJIt04amu, iHdopMallis He YUTAaTUMEThCS MpuiiMaueM 0e3 OTpUMaHHS KBaHTOBOTO
KJTI0Ya.

J1J1st HOBHOTO YCB1IOMJIEHHSI BCIX MOXJIMBOCTEN HAyKOB1 apMIMCHKI MIIPO3ALTN
JOCTIKYIOTh PO3MO/IIJIeHI KBAHTOB1 CUCTEMHU, SIKI MOXKYTbh 30epiratu, oOpooOisTi Ta
nepenaBaTH iH(QOpMaIIiio 3a T0IOMOT0I0 KBAHTOBUX MEPEXK.
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KBanToB1 rpaBiMeTpu 3apa3 BUXOJIATH 13 jabopaTopii 1 OOIUAIOTH OLIBIIY
Yy TIUBICTb 1 HA/IIWHICTD, HIXK TPAAUIIIITHI TpaBIMETPH, MOTEHIIHHO Oy1yTh JIETIIUMU Y
BMKOPHCTaHHI, CTAOLIBHIIIMMHY 1 CTIMKIIIMMU 10 30BHINIHIX [pKepen nrymy [46].

[IIBuaKe 1 TOYHE 30HAYBAHHS TpaBiTarlii MOTJIO O, Cepe 1HITNX 3aCTOCYBaHb,
JIO3BOJIUTH BUSIBJIATH aTOMHI IiIBOIHI YOBHU [46].

Hagiraris € cnopigHeHOO 00J1aCTIO 3aCTOCYBAaHHS, KBAHTOBA HaBIrallisi MOXe
OyTh Habarato TOYHIIIOK, HIX ICHYIOYl aKCeJIepOMETpU Ta TIPOCKONU, 1 €
aJIbTEPHATUBOIO TJI00AIbHUM HaBIraliiHuM CynyTHUKOBUM cucteMaM (GNSS), Takum
sk GPS, ocobnuso sxmo GPS He mpairioe abo B Micisx, ne GPS Biacytas. Lle moxe
MOKPAIIUTH eKCIUTyaTaIliiHi MOMJIMBOCTI IMiIBOJJHUX YOBHIB, SIK1 ITiJ] BOJAOIO 3a3BUYAM
HE MOXyTh BHKopucTOBYyBaTH GNSS; 1€ TakoXX T03BOJUTH CKOHCTPYIOBAaTH HOBI
JOJATKH, 3a0€3Ieuy0Yr HaBITaIliio B MPUMIIIEHHAX a00 i 3eMJIetO.

KBanrtoBi TexHomnorii 00po6ku 300paxkens QuantlC maroTh 3acTOoCyBaHHS B
0araThoX rary3sx, BKIOYAl0Yu 0€3MeKy — BUSBISIOTHCS 00'€KTH Ta IXHE IEPEMIIIICHHS
3a Mexxamu mpsmoi Buaumocti ("Oaumtm kytu"). lle Mae odeBuaHI OOOPOHHI
3aCTOCYBaHHS, 30KpeMa BUSBIICHHS BOPOKO1 MPUCYTHOCTI, @ TAKOX JJIs1 3a0€3MeUeHHS
(byHKI[IOHyBaHHS aBTOHOMHHX TPAHCIIOPTHUX 3aCO0i1B.

Keanmogi xomn’tomepu. Y panuii dgac Google po3pobmia 72-KyOiTHHI
komm'torep. OHAK AJsi CTBOPEHHSI BUCOKOIIPOYKTHBHHUX KOMIT'IOTEPIB, SKi 3MOXKYTh
BUKOHYBATH TaKi 3aBJaHHs, K MPOPHUB y MH(pyBaHHI, HOTPiOHI MOPSAKU Olnbiie 72
KyOiTiB, TOMY JOCIIIKEHHS 13 CTBOPEHHSI KBAHTOBOT'O KOMITIOTEPY MPOAOBKYIOTHCS.
3a mporHozamMM, MIBUAKICTH Tiepenaui iHdopmarii 1 OOYHCIeHb KBaHTOBUMH
KOMIT'foTepamMu Oyjie Ha PiBHI IIBUAKOCTI CBITIIa, HEJOCTYITHOIO HJSl KJIACHYHUX
KOMYHIKaI[ITHUX 1 00YHCITIOBAILHUX cUCTeM [47, 46].

IIpobnemu. HaxomudeHHS TOMWIOK TMPOTATOM TPHUBAJIOTO dYacy, BiJOMIi
KBaHTOBI aJITOPUTMHU, SIK1 MOPYUIYIOTh ICHYI0Y1 opMmu mudpyBaHHs B [HTepHETI.

Oyinka punxy. J1oCcIiIXKeHHsI MOKa3yI0Th, [0 HAMOUIBIINN 00CsT 10X0a1B y 2025
POII K8aHMOBI KoMniomepuy TPUHECYThH CUTLCHKOMY TOCHOJAPCTBY, HAYKAM PO JKUTTS Ta
aepOKOCMIUHIH MPOMHCIOBOCTI (pHc. 8), 13 3aranbHoi cymu y $2,2 mup.

3a npoenoszom ypady Benuxoi Bpumanii [*®], 3arameHa cyma idBecTHIii y
KBaHTOB1 TEXHOJIOT1i TUTHKU B Iii Kpaini csarae 800 MiTbHOHIB (PyHTIB CTEPIIHTIB J0
2024 poky, 1110 BUBEE KpaiHy y JiaepH 1Li€i chepu.

CekTop MOXKe CTaTH NOPIBHAHHUM 3 BUPOOHUIITBOM CIIO’KUBYOI €JIEKTPOHIKH,
kUi 3apa3 gocsrae 240 miipa QyHTIB CTEPIIIHTIB Y PiK.
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Kibep6e3neka crae Bce OibIT IEHTPAIBHUM aCMEKTOM CTpATETii HalliOHAIBHOT
Ta BIACHKOBOI Oe3neku. SIK CBIAYUTH 3pOCTaroda KUIbKICTh MEPCOHANY 3 KiOep3axHucTy B
apMmisix CBITy, KibepOe3mneka Temep pOo3MISIIAEThCS SK HEBIJI'€MHA CKJIaJ0Ba Cy4acHOl
o0opoHH. XoYa CEKpETHICTh HaKJaJae OUIbII BHCOKI BHUMOTH, 30pOMHI CHIIM TEX
O POBYIOTh CBOIO iSIBHICTh, AK 1 IMBUIBHUM CBIT, BUKOPUCTOBYIOTH MOIIOHI
IHCTPYMEHTH 1 TOMY CTUKAIOTHCS 3 MOAIOHUMH MpoOieMaMu Oe3MeKH.

Y miit cdepi BIMCHKOBI TEXHOJIOTii OXOIUTIOIOTH KiOep-BiHY, Ki0Oep-
MO>KJIMBOCTI JJ1s1 BIMCHKOBOTO BUKOPHUCTAHHS 10 1 i1 9ac KOH(PIIKTY: Kibep30pos, ska
B paMKax BIHMCHKOBOI KaMIlaHii MOX€E MOPYUIUTH €HEProloCTa4aHHs, TPAHCHOPT 1
JIOTICTUKY a00 3BUYAHI (UM HABITH AJIEpH1) CUCTEMU 30poi; KppyBaHHS; BIHCEKOBY
Ki0ep-3JaTHICTh, XaKepCTBO, (PIHAHCOBUM Tepopu3M TOIIO. BukopuctaHHs
KIOEpIHCTPYMEHTIB JIJIsl IIMUTYHCTBA TAKOX CTA€ BCE OLIbII BaXXJIMBUM MOMEHTOM Y
JTUTUIOMAaTUYHUX BIAHOCHHAX MK KpaiHaMHu.

[IIupokor0 CTpaTeriyHOKD METOK € CTpUMaHHS KiOep-CynpOTHUBHUKA,
JEMOHCTPYIOUH CHJIy OOOpPOHM Hallii, 1, TAKHM YHHOM, 3HAYHO 3MIHIOIOUU BapTICTh
BUTpAT UM BUTOJIM MIPOTUBHHUKA: CTPUMYBAHHS Yepe3 BIIMOBY Kibep-A0CTymy.

[IporpamMu mpoBiIHUX KpaiH CBITY, IO BEAyTh MOCTIHKEHHS 3 II€i TEMHU,
BKJIFOYAIOTh MMPOTPaMH TEXHOJOTIYHOT MOJIITUKH, MIXXHAPOTHOT O€3MEKH, OIIHKY Kibep-
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BPa3JIMBOCTI KPUTUYHOI OOOPOHHOI 1H(PACTPYKTYPH, MOCHIIKEHHS 1 TEXHOJOTIT
Kibep3axucTy, 3yMHKU Ta CTPUMYBaHHs HeOaxxaHUX KiOep-omnepailii Tomro.

TexHuiyHi 3acO0M 3aXUCTY BKIIIOYAIOTh ABTOMAaTUYHUNA MOHITOPUHT MEPEX IS
BUSBJICHHS BTOPTHEHb, IO 0a3yloTbCid Ha CydacHid 1HQopmamii mpo TEeXHIUHY
mpupoay, crmocid poOoTH Ta HaMipu OyIb-sIKOTO TOTeHIiHOro "Hamamy". Jleski
JIEp’)KaBU BHUBYAIOTH OUIBII «AKTHUBHI» 3aXOJU Y CBOIX MIMPIIMX HAI[IOHATBHUX
Mepekax, 100 BUMTH 3a MEXI1 MPOCTOr0 BUSABIICHHS 10 aBTOMAaTUYHOTO OJIOKYBaHHS
NOpYILIEHb Ta YCYHEHHS «aTaK.

VYpsana Snonii Bu3HauuB 13 BaXIMBUX CEKTOPIB KPUTHYHOI 1HPPACTPYKTYpHU
kibep-nipocTopy: iHGOpMAIiiiHI Ta KOMYHIKAIliiHI CcuUcTeMH, ¢iHAHCH, aBiallis,
3QJII3HUII, BHPOOHWIITBO Ta TIOCTAa4aHHS €JIEKTpOeHeprii, ras, JAep)KaBHI Ta
aJMIHICTPATUBHI TOCIYTH, MEAWYHI TOCIYTH, BOJOMOCTAYaHHS, JOTICTUKA, XIMis,
1H(ppacTpyKTypa KpeAUTHUX KapT 1 HadTa.

Y wMexax mnomepemkeHHs KibepaTak Ta BUKOHAHHS 3aBlaHb SIMOHCHKOI
crparerii kibepbesneku [*°], axa BBaxkaeTbca eTaoHOM 200 "KOHTPOJIBHOIO BEKEIO"
chepu kibepOe3neKkn, 3aCTOCOBYBAINCH Pi3HI IHCTPYMEHTH, Taki sk Oe3mepepBHHIA
MOHITOPHHI MEpeXi, MPOBEACHHA ayAWTIB KiOepOe3leku Ta aHajiily Cepho3HUX
1HIIAIEHTIB.

VY BiiicbkoBiil cdepi SMOHCHKUN ypsin pO3pi3HSAE [1Ba OKPEMUX THIH
IIMPOKOMACIITa0HOi KibepaTaky: aTaku Ha 30poiiHi cuim Ta kibeprepopusm [*]. V
Crparerito [49] BKIIOYEHO TUNBKHM 3aXOJH JUIsS YIEPEDKCHHS KiOep-1HIUACHTIB Y
MUPHHUI Yac Ta BUKIIIOUEHI KibepaTaku y BOEHHHM 4ac.

KibGeprepopusM BuzHAUYAETHCAY SIK KiOepaTaka Ha OCHOBHI CUCTEMH KPUTHYHOT
inppactpykrypu [>!]. 11106 3anmo6irT BiAMOBigHUM 3arpo3aM SMOHCHKMHI ypan y 2014
p. cTBOpHB rpymy Kidep3axucty (MO) sk COUTBHHM MIAPO3AUT MiJA KEPIBHUIITBOM
TOJIOBHOTO KOMaH TyBaHHS 3 TUTaHb YIIPABIIHHS, 3B's13Ky Ta KOMIT'IOTepHUX cuctem. Ha
croroani mrat MO cknanaerscs 3 150 oci0, ane ouikyerbes Horo 3poctanss a0 1000
oci0. Jlis BUKOHAHHS CBO€I MicCii rpyna MOCTIHHO BIACIIIKOBYE Ta OHOBIIOE [IBI
yHIKaNbHI 1H(QOpMaIliiHI cucTeMH Ta 0a3u JaHuX: 1HPPACTPyKTypa OOOPOHHOT
CUCTEMH, Y T.4. iIHPOpMaIIiifHOi, Ta IHPPaCTPYKTypa IEHTPATLHOTO KoMaH yBaHHs. L1
CUCTEMH TMOCTIMHO KOHTPOIIOIOTH BC1 HEOOX1/IHI KOMYHIKAITii.

IIpobnemu:

nediUUT HABUYOK MEPCOHANy MPaKTUYHO 3a KOXKHOIO MO3MIl€r y cdepi
kiOepOe3neku, ane HAWUOUIBII TOCTpUM AePIUUT Yy BHCOKOKBai(hiKOBAHOMY
TEXHIYHOMY TI€pCOHAII,

TPYAHOILI MPU KOOPAMHALIT 3yCHIIb YPAIOBUX CTPYKTYP Ta YPSIy 3 IPUBATHUM
CEKTOPOM;

MO>KJIUBICTD “‘371amy‘* 6aratbox iHkKeHepHUx cucteMm. DiHaHCOBUIA 1 BIHCHKOBUN
CEKTOPH CTUKAIOTHCA 3 TAKUMHU 3arpo3aMu MPOTATOM 0aratbox JAECATUIITh, 1 PO3BUTOK
3aXUCTYy 1 KOHTP3axO[iB YacTO HAa3UBAIOTh Oe3MeKor iHpopMaliiiHuX cucteM abo
iHpopmaniitaux Texnonorii (IT;
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dbopMyBaHHs Ta ONEpaTHBHA ajamnTallis JEep>KaBHOI MOJITUKH, HaIllOHAJILHOI
peryisaTopHoi 6a3u y cepi KidepOe3neKu 10 pO3BUTKY KiOEpPIPOCTOPY, TOCITHEHHS
CYMICHOCTI 3 BIJIIOBIIHUMH CTaHJApTaMH IEpeloBHX KpaiH cBity (y T. 4. €C Ta
HATO).

HeoOxigni mii: ocBita B ranmy3i KiOepOe3meku, KOOpAWHAIS AISUIBHOCTI 13
MPUBATHUM CEKTOPOM I BUPIIIEHHS Kibep3arpo3; po3po0aeHHs 3aX0/liB 13 PO3BUTKY
CTPYKTYp 1 TOKTPHUH JyIsl yIPaBIIiHHS KiOep-pu3uKaMH, CIIBIIpaIld Ha HAI[IOHATILHOMY
PiBHI, PO3BUTOK TOJITUYHOTO 1 HOPMATUBHOT'O KOHCEHCYCY MK KpaiHaMH 3 MHUTaHb
Oe3neku; po3poOJICHHS MIKHAPOJHUX CTaHAAPTIB 3 KiOepOe3meKku IIOJ0 3aXUCTY
JMaHUX, KOH(QIACHIINHOCTI 1 MPO30POCTi, HAMPUKIAJA, UUISIXOM BCTAHOBJIEHHS
3000B's13aHb 111010 3BITYBAHHS MPO 1HIIUICHTH.

Oyinka punxy. Kibep3ao4nHu MPU3BOIATH 0 MIOPIYHKAX 30UTKIB y ¢BiTi 70 $600
mapz [%?]. V xpainax €C Butpatu MoxyTh gocsratu 1,6% BBII [°3]. ®inancu, IKT ta
eHepreTUYHUI CeKTOp JEMOHCTPYIOTh HABUINI BUTPATH HA 1HIIMICHTH.

3pocTarye po3yMiHHS 3arpo3u 3 00Ky Kibep-omnepaliiid mpu3BeIIo 10 301IbIITICHHS
IHBECTHULIIM ypsaMu Ta MPUBATHUM CEKTOPOM y cdepy 3axUCTy MEpex, JaHUX Ta
iHpopMarrii.

O6oponnuit 6romker CIIA Ha 2019 pik npononye Buminutu $ 14,98 mupn
BUTpPAT Ha (PiHAHCYBaHHS HAWBAXKJIMBINIMX IHIMIATUB 1 AOCHIIKEHb Y MPOCTOPI
KibepOesmneku, mopisHsHO 3 $14,4 mapa y 2018 poui i $13,1 mapa y 2017 poui. Kpim
3pOCTaroyoi KiNBKOCTI 3aXO[liB, IO CIPHSIOTh 3POCTaHHIO KiOepOe3neku, KUTbKiCTh
BEHUYpHUX yroa y cdepi kibepOesnekn Takox 3pocTtae. BeHuypHi kommanii
iHBecTyBasu O61u3bko $ 13,6 Mupn y kibepOesmeuni akiii 3 2013 poky.

CBITOBHI PUHOK TMOCIYT 13 3a0e3neueHHs KioepOe3neku, 3a JaHUMHU HIMEIbKO1
xommaHii Statista, rocsrae y 2023 p. $248,3 mupa mopisaszo 3 $59 mapa y 2018 porri.

3a ocTaHHI KUJIbKa POKIB OOOPOHHUI PUHOK AMHAMIYHO 3MiHIOBaBCcsA. PO3BUTOK
y cepi iHGOopMAMITHUX TEXHOJIOTIH, MIIBUIICHHS CTYIICHS aKTUBHOCTI 030pO€HHS 3a
JOTIOMOTOI0 PO3BIAYBAJILHUX JAaHUX Ta CHCTEM PO3BIAKHU 1 CIIOCTEPEKECHHS, a TaKOXK
3pocTarouuil 00csIr cuctem, 1o 30uparoTh KOH(INEHIINHI AaHi, 3pOOUB Ba)JIMBUM
BUKOPHUCTAHHS HAJIMHUX 1 JIOCKOHAJIEHUX Mporpam KiGepOesneku yis BiCHKOBOI
chepu.

[Tocayru TUTBKKM MOHITOPUHTY OE3IMEKH Ta OIMOBIIICHHS, a TAKOX JAUCTaHIIHE
YOpaBIIHHS IHIUAEHTaMU BilicbKOBO1 cepu, 3a ganumu Gartner, y cBiti y 2017 pori
nocsaru npudmusao $100 mupx (36inbmenns Ha 15% mopiusano 3 2016 poxom) [°4].

OuikyeThbCsl, 1O PUHOK KiOepOe3neku i€l chepu 3apeecTpye 3pOCTaHHS Y
10,03% mpoTtsirom nepioxy 2018-2023 pp.

3B's130k 5 G. 5 G — 6e31poTOB1 KOMYHIKAIIi1 3 BUCOKOIO IIBUAHKICTIO, IO JIOTh
Ha yactoTax 3,4-3,8 I'Tu. 5G koMyHiKaIlii MEHII Yy TJIMBI 10 IEPEIIKO Yy BUTJISAL CTiH,
NEPEropoJoK 1 JMUTTS, MarOTh Kpauuil Koe(illeHT BiI0OpaxxeHHs, 30epirarouu
MOTYXHICTh CUTHAJTY 1 BUMaralouy MEHIIUX BUTPAT Ha OOJaJHaHHS IPH PO3TOPTAHHI
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Mepexki. Y MepCrneKTUBI I JaHO1 TEXHOJIOTII € BCI IIAHCH MOBHICTIO 3aMiHUTH Wi-Fi
oOnajHaHHs, HE MPUB'SI3yBaTH aOOHEHTA IO TOUKHU JAOCTYIY 3 OOMEXKEHUM PaJilyCcoM
mii.

HactynHe nmokomiHHS MOOUIBHOI MEPEkKi 3a0€3MeUUTh IUPOKUN CTIIEKTP HOBUX
MOCJIYT 3aBISKH yJIbTPAIIBUAKOMY 3'€JHAHHIO Ta pearyBaHHIO. CIEKTp 3aCTOCYBaHb
IMi€i TEXHOJOTl IMHMPOKWH — BIA BiIIANEHOI XIpyprii 10 aBTOMOOLIIB, SKI
0e3nocepeHbO CHIIKYIOTHCS OAHMH 3 OJHUM, 11100 YHUKHYTH aBapii, MATPUMKHA HOBUX
THIIIB JIOJIATKIB, IO 3'€IHYIOTh MPHUCTPOi Ta 00'ekTH (IHTEpHET peyeit) g0 BipTyasizaiii
MPOrpPaMHOro 3a0e3MeUeHHs, 110 JO3BOJISIE IHHOBALIHHOMY O13HECY MOJEIIIOBATH CBOIO
JUSUTBHICTh (HANpPUKIIAA, y TPAHCIOPTi, OXOPOHI 370POB'si, BUPOOHUIITBI, JOTICTHII,
€HEepreTulll, Me/lia Ta po3Barax). Xoua Il IepeTBOPEHHSI BXKE PO3MOYAIUCS HA OCHOBI
icHytounx mepex, 5SG cnpusTuMe AOCATHEHHIO MOBHOTO MOTEHIialy B HaWOMMKui
poku. BBaxkaeTncs, mio came 3aBasku 5 G 0e3MiJIOTHI aBTO, BipTyaibHA PEAIbHICTh Ta
IHTEPHET pedeil aKTUBHO YBIMAYTh y HAIIIC )KUTTS.

5 xBitHs 2019 p. y I[liBnenniit Kopei 3anpairoBana nepia y cBitTi komepiiiHa
mepexka 5G, 1ie y IeKUTbKOX KpaiHax Taki Mepeki 3amyCTAThCs Yy HalOmmkuuil yac,
Bmrouaroun CIHIA. Iporonomeno mpo modaTok dhopmyBaHHs iHPpacTpykTypu 5G y
Kopeiicpkiit BificbkoBiit akaaemii B Ceymi. TexHonorii m’sToro MmOKOJIHHS OyIyTh
BUKOPUCTOBYBATHUCS JIJIS MiATOTOBKH KypcaHTiB, crioBimae EHB 3B 3HOCKOIO Ha The
Korea Herald.

3acmocysanns 5 G 'y cdepi 000poHM Ta 030pOEHHS OXOIUTIOE TOTYKHI
tpamsucropu RF, MMIC, komyTtaTopu, mijcuiatoBadi MOTYXHOCTI, Ja3epH, a TaKOX
1HTEeTrpOBaHi MOJYJIi, 110 JO3BOJISIOTH peati3oByBaT (OPMYBaHHS eHEProePeKTUBHIX
THYYKHX 1 By3bKO-OPIEHTOBAHHMX MTPOMEHIB, TEXHOJIOT1T 6€3pOTOBOI IHPPACTPYKTYPH.
CamMokepoBaHi MalIMHHA, TPOMUCIOBI poOOTH, "po3yMHI MicTa", KPUTUYHO BaKIIUBI
1H(paCTPYKTYpHI CHUCTEMH, HayKa, 3B'SI30K, HalllOHAJIhHAa 0OOpPOHA 1 TPABOOXOPOHHA
JUSUTBHICTD — BCE 116 B YChOMY CBITI Jy’Ke CKOpo OyJie ImpairoBaTH Ha 0€31pOTOBUX
CUCTEMaxX II'SITOr0 MOKOJIHHSI. BOHM 3MOXyTh mepeAaBaTH TIFaHTChKI OO0CSTH
1H(dopMmaIrii, HeoOXiIHI AJIS 11€aTbHOT 1 CHHXPOHHOT pOOOTH MITBAPAIB CAMHUX PI3HUX
IIPUCTPOIB.

CotoBuii [nmepnem peueii (Cellular 1oT) crane onHUM 3 OCHOBHBIX CTUMYJIIB
BHKOPHUCTaHHSA Mepek 5G, BKITIOYAIOYM aBTOHOMHI aBTOMOOLI, OE3MIJIOTHI JIITadbHI
amapaTd Ta poOOTH, AATYMKHU, SIKI MOXYTh OyTH BOYZOBaHI MpPAaKTHYHO B YcCe.
Posroprannio coroBoro loT cnpusino po3pobnennss manux cor MCSC (Millimeter
Wave Capable Small Cells), 110 BUKOpUCTOBYIOTh apXiTEKTypy O€3ApOTOBUX MEPEX
MAA (Modular Antenna Array) 3i 3BOpoTHMM KaHajioM s Mesh-Mepex,
CIpPSMOBAaHUX Ha 3aJI0BOJIEHHS NOTpeOM B 1CTOTHOMY 30UIBLIEHHI MPOMYCKHOT
31aTHOCTI IPU OJTHOYACHOMY 3HMKEHHI MEPEIKO/ 1 MiBUIIEHHS THYYKOCTI.

Bysbkononocuuii Iatepuer peueit (NB-IOT) — ocHoBHa TexHOJOTIS, IO
3aJI0BOJIbHSIE YMOBAaM BapTOCTi, TepMiHy [ii OaTapel, MOKpallaHHS 3B 53Ky Ta
PO3LIMPEHHST 00J1aCTi TOKPUTTSA MacOBOr0 OOMIHY JaHUMH MiX MarmrHamu (massive
MTC).
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Oyinxa punxy. Y 2025 poui noxoau 5G y CBITI JOCSITHYTH 3a MPOTHO3aMu €225
mutpx [*°] Ta $540 mupa no 2030-ro [56].

[Hme mkepeno Bka3dye Ha Te, IO MepeBard BOPOBaKEHHS 5G y 4OTHPHOX
KJTFOUYOBHUX Taly3sX MPOMHUCIOBOCTI MOXKYTh nocsrtu € 114 mupa Ha pik [57].

IIpoenos ineecmuyii.
Ha cvoroani inBectuiii Ha SG HaNpaBIAIOTHCS Y BOJOKOHHO-ONTHYHI MEPEXKI.

[Ipotssrom  2018-2020 pokiB  €BpPOMEHCHKI  OMEpPaTOpH  MPOTHO3YIOTH
1HBECTYBaHHA y po3Mmipi €67 Mip/ y KamiTallbHI BKJIaJ€HHS. TUM HE MEHIII, HTUPOKE
posropTanHs 5G, WMOBiIpHO, TOTpeOyBaTUME KalliTaJOBKIAJACHb BHUIIE IIi€l 1UdpH.
301IbIIEeHHS KamiTaJoBKIaaeHb Buile 15% npulyTkiB ouikytoTbes npotarom 2018—
2020 pokiB. [Ipupict Oyae 3amexaTd Bil pi3HUX (AKTOPIB, BKIFOYAIOYH OXOIUICHHS
[IJTLOBOI MEPEXi, [lama30Hy CMYr Ta HasBHOCTI BOJIOKOHHO-IHPPACTPYKTYpPHOT
CKJIaJIOBOI.

I'enepansuuit aupexkrop Deutsche Telekom Timoreyc Xwortrec (Timotheus
Hottges) migpaxysas, 1mo BapTicTh po3ropTands 5SG B €Bpomi Oyae 3HaAYHO BHUIIOIO,
HiXk 4G, y po3mipi Bia 300 1o 500 minbsapaiB eBpo. Tum yacom, €Bponeiichbkuii Komicap
3 NMUTaHb HUQPPOBOTrO pUHKY AHAPYC AHCIN BBa)ka€, 1[0 ISl JTOCSITHEHHS Ilijiel
perioHasibHOTO TiAKIIOYeHHs a0 2025 poky motpiOHo Oyne mpunaiiMHi €500 mupa
1HBECTHUIIIM. X04a MO4YaTKoB1 iHBecTHUIlli y SG BxKe ayTh, a Taki komnaHii, sik Ericsson
ta Nokia, oTpumanu kpeauTtu Bix €Bporneicbkoro iHBecTuiiinoro 6anky (€1b) ms
CTUMYJIIOBAaHHSI HEOOX1THUX JOCIIIKEHb 1 pO3p000K, OUIBIIICTh KalliTaJIbHUX BUTPAT,
iiMoBipHo, mpuiizne micns 2020 poky [°8].

3a nanumu €Bponeiicbkoi Kowmicii, komepuiiini nociyru 5G mornu 6 Oytu
mupoko BripoBapkeHl y 2020 porii, TO1 SK OCHAIICHHS I1€10 TEXHOJOTIE MICHhKHX
TEPUTOPIN Ta OCHOBHHX JIOPIT 1 3aTi3HUIL MOKe OyTH BcTaHOBIIEHO 110 2025 poky.

VY 2019 poui Bunanus ¢paarmany cepii GSMAmNokasye, 1mo 16 OCHOBHUX PUHKIB
y CBITI IEpeNyTh Ha KoMepLiitHI SG Mepexi Hboro poky micis nepmux SG 3amyckiB
y IliBgenniit Kopei ta CIIA. IlinpaxoBaHo, 1110 MOOUIBbHI ONIEpaTOPH MO BChOMY CBITY
B JIaHWH 4ac iHBECTYIOTh On3bk0 $160 Mip1 Ha pik Ha PO3IMIUPEHHS Ta MOJEPHI3AIIi0
CBOIX MEpEX, HE3BAXKAIOUN Ha PETyJIATOPHUIA Ta KOHKYPEHTHHUI THCK.

“BripoBapkeHHs TEXHOOT1T SG € TOJIOBHOIO YaCTUHOIO CBITOBOTO HUISIXY JI0 €pU
IHTEJICKTYJILHOTO IMiIKJIFOUYEHHSI, SIKa TIOPS/] 3 PO3BUTKOM [HTEpHETY peuei, BEIHKUX
JAHUX Ta MITYYHUM IHTEJICKTOM, CTAaHE TOJOBHOIO PYIIIHHOIO CHIIO) €KOHOMIYHOTO

3pOCTaHHs B HaWOmkul poku’, — ckazaB Marc ['paHpin, reHepanbHUN IUPEKTOP
GSMA.

Hogunii mporaoz GSMA noka3sye, 11o:

gucio 5G-3'eqranb 10 2025 poky gocsrue 1,4 minbsapaa — 15% Big 3araibHOTO
o0csry. [lepenbauaernes, mo 5G 3aiimatume 30% punky 3B’ s13ky Kurato ta €Bponu i
OJM3bKO MOJIOBUHM 3aranbHoro oocsry B CILIA;
4G TIpOIOBKUTH 3HAYHE 3POCTAHHS MPOTATOM ILOTO TIEPIOJTY, IO CTAHOBUTUME
maibke 60% riodansHUX 3B's13KY 10 2025 poky nopiBHIHO 3 43% MuUHYJIOrO nepioy;
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riobanbHi goxoau Bij loT 30unbmaTees y 4otupu pasu — a0 1,1 Tpunibiiona
JI0JIapiB.

3aranpHa KUIbKICTh a0OHEHTIB MOOUTbHOTO [HTEpHETY 10 2025 pOKy AocsarHe 5
MiTbsApAIB (ObIe 60% HaceneHHs).

[Iporpama IludpoBoi €Bpomu, €Bpomelickka Kowmicia Ta aepKaBU-YICHH
HaJaayTh CIIIBHI PeCypcH UIs 3a0e3MeUYeHHS IHBECTHINM Yy BHUCOKOTEXHOJIOTTYHY
iHppacTpykTypy 5G s BukopuctanHs B €C y m'stu cdepax: CymepKOMITIOTED,
HITYYHUHN THTENEKT, KibepOe3neka, U(PPOoB1 HABUUKH Ta HU(PPOBE NEPETBOPEHHS.

OcTaHHI MYHKT CTOCYEThCS CIPHUSHHA OUIBII MIUPOKOMY BUKOPHUCTAHHIO
BUCOKOTEXHOJIOTIYHOI 1HQPACTPYKTYpU JI€p)KaBHUM CEKTOPOM Ta CTBOPEHHS
IHHOBAIIMHUX LEHTPIB, A€ Majl MiJMPUEMCTBA MOXKYTh OTPUMATH AOCTYI 1O IMX
HOBHX TexHoJorii [59].

3D-npunTep Ta 3D-ckanep. 3D-npuHTEp MpalIOe 32 PISHUMH TEXHOJIOTISIMU B
3aJIeKHOCT1 BiJ] Marepialy — MOXE 3aCTOCOBYBATHCS CBITJIO BHIMMOTO [l1alla3oHy,
Ja3epHUM JIyd, yJIbTPa3BYK, PEHTICHIBCbKE Ta raMMa-BUIIPOMIHEHHS, 1 3 PI3HUMU
MarepiajlaMH — IjlacMaca, MeTall, Kepamika, TiIc, 1epeBo, Boja 13 CHIIIKOBAHOIO OJIIEI0
[60].

Tpu ronoBuux Tperma y chepi 3D-apyky:

- 301IBIICHHST KaMepu TMOOYyNOBU, IIBUIAKOCTI JPYKY, BUKOPHCTAHHS
JEKUTBKOX MaTepialiiB a00 HOBUX MaTepialiB;

- crepeonitorpadgiunuii 3D-apyk (texnonorist SLA) — B mepury uepry,
HEBCJIMKI TPHHTEPH, B TOMY YHCI FOBEIIPHI, IO MPAMOIOTh 13 BHUIATIOBAHHS
matepiamiB. be3miu Bucokosikichux SLA-mpuHTEpiB MNPOMOHYETHCA KUTAWCHKUMHU
KOMITaHISIMH;

- aJJIMTUBHA yCcTaHOBKa 3D-apyky metanamu 31 3MIHHUMH OJIOKaMH IS
nepexoay Ha HOBHM MaTepial, 110 J03BOJsE€ 3HAYHO CKOPOTUTH ITUKJ 3aBAHTAXKECHHS
matepianiB (DMG Mori Lasertec 30 SLM).

Tpennom 2018 roga Ha3UBAKOTH asmMoMamMmu3ayilo KOHMPOIO AKOCMI HA OCHOBI
3D-cranysanns. Taki cuctemu mponoHyrTh Jigepu puaky — GOM u Creaform (Cube-
R), Solutionix.

Bce cunpHile mposBISETHCA TPEHI HAa CTBOPEHHS POOOTHU30BAHUX CHCTEM.
Bupobuuku posrignaiots 3D-ckaHep BkKe SK CaMOCTIMHHI HPHUCTPIH, 110 MpaItoe
CTPOTO 3a 33/IaHUM AJITOPUTMOM.

3D-0pyx ma 3D-cxamep y 6ilicbkogill c@epi 3HAXONATH 3aCTOCYBaHHS Y
PI3HOMaHITHUX o00nacTsax — BiA OyniBenbHX 3D-MpuHTEpPIB 10 APOHIB, SIK OKPEMOI
NOPOIYKIIIT, TaK 1 3 JTaTYMKAMHU BU3HAYEHHS XIMIYHOTO 3apakKeHHs 1JIa3epHUX CKaHEPIB, 1110
CTBOPIOIOTH TPUBUMIPHI KapTH TeaTpy BOEHHUX [id. Y MallOyTHbOMY mependadaeTbes
BUKopuctanHs 3D-1pyky y KocMmoci.

bynisensuuit 3D-mpuHTEp Ma€ HAMONIOBHHY 3MEHIIMTH BHUTpPATH OyAiBeTbHUX
MmaTtepianiB 1 Ha 62% 3MEHIINTH 3aTpaTH Ipalll Ha 3BEJICHHS HaIllIBTUMYAacOBUX OyaiBelb
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JUIA BilicbKOBHX. MammHa y mpoueci «JIpyky» OyniBenb 3abe3mnedye TOpH30HTaIbHE 1
BEPTUKAJIbHE apMYBaHHS OCTOHHOI YKITaIKH.

Cucrema ckanyBanas FARO abo na3epHe ckanyBaHHs 103Bosisie pooutn 10 800
THC. TPHOBUMIPHHUX BHMIpsiHb y cexyHay. ®BP i momiuis Hpro-Mopky BHKOpHCTOBYE
MOAIOHY CHCTEMY Ha MICIIl 3JI0YHHIB, IO J03BOJISIE CTBOPUTH TPUBUMIPHY MOJIETH MICIlS
3JI0YMHY 31 BChbOMa KIIFOUOBMMH JUCTAHIIISIMU Ta BiACTaHSIMH Mik 00’ektamu 3a 40
xBuiuH. CkaHep BU3HAYA€ MOJIOKEHHS IUIAM KPOBI, BIJOMTKIB MOJOIIB 1 JOMOMOTa€e
00paxoByBaTH TPAEKTOPIIO MYIIb.

VY BIICPKOBOMY CEpEelOBULIl JaHUW NpUJIaJ] L€ HE BUKOPUCTOBYETHCS, ajie LI
CUCTEMA MO’KE€ 3aCTOCOBYBATHCS JIJIsi CTBOPEHHSI TPUBUMIPHHUX €JIEKTPOHHUX KapT TeaTpy
BIMCHKOBUX Mifl Ta g MPOKJIAJaHHS MapUIPyTiB CIHiJyBaHHS KOHBOiB. 3a JaHUMHU
BIMCHKOBHX, CUCTEMa MOKe OyTH po3MillleHa Ha pOOOTHU30BaHMX IuTaTdhopMax abo TeXHiIll
1 BUBOJIUTH TPUBUMIpPHI 00pa3y Ha MIBUIKOCTI 55 Mib y yac (88 kM 3a roj.) i y MOBHii
TEMpSIBI.

[HIIMMY HaTTpsIMaMK HAYKOBUX JOCIIKEHB 1 3acTocyBaHHsS 3D-npyKy €:

- MacIITabOBaHMM CHHTE3 MaJIMX MOJICKYJI, TAKUX SK (papMalleBTHYHI IperapaTu
Ta BHOYXOB1 pedoBuHH. Ille oauH HaNpsM — 3HUINCHHS XIMIYHHX areHTIB 3 PO3POOKOIO
HOBUX METOIB 00pOOKH, 100 3a0e3MEYNTH CUCTEMY BiTHOBJICHHS, SIKa MOYKE 00pOOIsITH
Oynb-sSKUi XIMIYHUHN areHT Ha MicCIli 30epiraHHs, aBTOMaTHU3aIlis I[LOTO MPOIIECY;

- CTBOPCHHSI ONITHYHUX OYiBEIHHUX OJIOKIB MiJTIMETPOBOTO MacmTaly;

- po3po0JIeHHs TPOrPaMHUX MPOIYKTIB 13 BUKOPUCTAHHS MIPUPOIHUX PECYPCIB Y
BUPOOHUIITBI 13 3acTOoCYBaHHAM 3D-npyKy, 3HHKEHHS HOT0 CKIIAHOCTI 33 paXyHOK HOBHX
(dbopmaTiB CHPOBHHU 1 TEXHOJIOTIH mepepoOku [34];

- 3D-npyk anMa3HUX KOMITO3UIIIHHUX KOHCTPYKIIiH [61];

- MmegmuHani 3D-npyk (Ui pote3yBaHHs) [62];

- BUTOTOBJICHHS HAaHO J00ABOK 1 HOBHX HAHOPO3MIPHHX MaTepiaiiB s
MIKpOXBWJIbOBUX CX€M, MOOyIOoBaHUX 3a JjonoMorow 3D-npyky; iHII HepeaoBi

texHojorii 3D-ApyKy; OZHOBHMIpHI HamiBIPOBIAHMKOBI Marepialu; MIKPOCHUCTEMH 3
BUKOPHUCTaHHIM MeTaMaTepiaiiB, HalliBIIPOBITHUKOBUX MaTepiaiiB [63];

- po3pobisieHHs1 1 aeMoHcTpauis 3D-apyKoBaHMX [TOBrOXKUBYYMX Ta HaJIMHHX
CIICKTPOHHUX KOMIIOHCHTIB 3amajioBaHHSA 1 TEXHOJOTIT IS iX YIaKOBKH  JUIS
Tirep3ByKOBOI MPOHUKar04oi 30poi [64].

IIpobrema: na3zepHe CKaHyBaHHsI BiIOYBAE€ThCS TUIBKH Y MPAMii BUAMMOCTI [65].

paiieepu:

- pa3poOyieHHS Ta CTBOPEHHS HOBHX MarepiajiB, y TMepmy 4Yepry
KOMIO3UTHUX. AJJIUTHBHI TEXHOJOTii 3HIMAIOTh Oarato OOMEXKEHb TpPaIUIIHHOTO
BUPOOHMIITBA (OCOOIMBO 3 TOUKU 30py MaTepialiB, IO MiAIATal0Th BEPCTaTHIN 00poo1i),
OCKUTBKM J03BOJIAIOTH BIATBOPUTU OyIb-sKi (QopMHu. 3'IBISIOTHCS MOMKIMBOCTI IO
CTBOPEHHIO MaTepiaiiB, IKUX paHilie He 0yJi0, HaMpUKJIIaJl, KOMIIO3HTIB,;

- 3D-TexHON0rIi 10BEIH CBOIO KOHKYPEHTOCTIPOMOKHICTb, BIPOBAKYIOThCS
y LIJIOMY pAlll TEXHOJIOTTYHUX mpotieciB. Kommanii, siki BIPOBaJKYIOTh 1Ii TEXHOJIOTI,
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CTaJi TepeoBUMHU ab0 3 00CSTIB MPOoJaxiB, ad0 13 3alHATTS HIIIEBHX PHUHKIB, CTAIOThH
MIPUBAOIMBUMH JIJIsl IHBECTOPIB;

— MOXJIMBICTh pO3pOOJIEHHS BHUPOOIB CKJIAJHOI TE€OMETpUYHOI (OopMH,
3MEHIIICHHS TEPMiHIB BUPOOHIITBA 1 BUTPAT, BUPOOHHUIITBO MAJIUMH MAPTISIMH, SMEHIIICHHS
KUTBKOCT1 KOHCTPYKIIiH, BiJ/1aJieHe BUPOOHHUIITBO Ta JACSAKI 1HIIII.

Oyinka pumky.

ITporaoz Wohlers Associates, 3po6nenuti y 2017 p., nependayas, mo g0 2021 p.
rainy3b BUpoOasTHME 10 $26 MiIpa mpuOyTKY y CBITI.

3D-npyk y mepepoOHili mpomucioBocTi y 2019 p. omiHtoerbes y 12 Tpui.
nosutapis [66].

VY nopanemioMy miependadaeTbes 3pocTaHHs TpoAaxkiB 3D-mpuHTEpiB Y
KUTbKICHOMY BHUpa3i Ha 25-30% 3a pik, aje y BapTICHOMY BHpa3i OOCSTH HE 3pOCTYTh
BHACIIIJIOK 3HUKEHHS LIHU [[LOTO TTPUHTEDPY.
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CucreMu onepaTuBHOr0 00MOBOI0 YNIPABJIiIHHS, 3B’ 3Ky, KOMII'IOTEPiB,
po3Binku (C4ISR)

Cucrema C4ISR Bri04a€e KOMaHAYBaHHS, KOHTPOJb, 3B’S30K, KOMII IOTEpH,
PO3BIIKY, CIIOCTEPEKEHHS 1 PEKOTHOCIIUPOBKY y 30pOMHUX cUjax.

[lefi TepMiH oO3Ha4ae IHTErpanil0 OOMOBHX CHCTEM Ha MOl 00K, Mepex
YIpaBIiHHA, OOYMCIIOBAJIBHOI TEXHIKHM, 3ac00iB 3B'A3Ky 1 po3Biaku. lle He Tiabku
po3ropTaHHs UUGPOBUX MeEpex 3 METOI 3a0e3leyeHHs SK BEpPTUKAIbHOI, TaK 1
TOPU30HTANIBHOI 1HTETpaIlii BCiX YYaCHHUKIB oreparlii, a i 3MiHa TaKTUKH Jil BIHCHKOBUX
dbopmyBaHb 3 po30CepeIHKEHUMU OOHOBHMH TOPSIAKAMHU, ONTHUMI3AIS PO3BIAYBAIBHOL
TISUTBHOCTI, CIPOIIEHHS MPOLEAYp Y3TOPKEHHS Ta KOOPAWHAIlT BOTHEBOTO ypakeHHSs, a
TaKOX Jiesika €KOHOMISI KOIITIB y JIJAHKaX YMPaBJIiHHA. BUTbII TOTO, MiABUIIEHHS O0HOBUX
MOXJIMBOCTEH  cydyacHHMX  (opMyBaHb  BIJOYBa€ThCA  BHACHIAOK  IOJIMIICHHS
iH(hOopMaIlifHOT0 OOMIHY 1 3pOCTaHHS POJIi camoi iHpopMaIrii.

JIns 11600 PO3pOOIAIOTHCS 1 MPUMMAIOTHCSI HAa 030pOEHHS HaWTIepCIIeKTHUBHIII
KOMIUIEKCH  O30pO€HHSI, BKIIIOYAOUM BHUCOKOTOYHY 30pOI0 BEJIMKOi JaIbHOCTI,
pI3HOMaHITHI 3aco0U PO3BIAKHM, 3B'A3KY 1 Mepedadl JaHUX, 3JaTHUX IHTErpyBaTUCS B
CUCTEMY YIpPAaBIIHHS TeaTpoM BIMCBKOBUX [Jid 1 3a0e3medyyBaTd OTPUMAaHHS
KOMaHIyBaHHAM iH(popmMmallii B peanbHOMYy MacmTabl dYacy. IHTerpamis moaiOoHUX
KOMIIJIEKCIB 1 3aC001B 3BS3KY J03BOJISE CHOPMYBATH JIMCHO €(DEKTUBHY PO3BiTYyBaJIbHO-
iH(hOpMaIlIHHO-yIapHY CHCTEMY B Oyab-sSKHI onieparlii i BUOMpaTH HAMOUTBII ITi IX 0TS T
3aci0 ypaxkeHHA. Taki cucTeMH Yy MalOyTHbOMY JAaJyTh MOJKJIMBICTH IPOBOJUTHU
IUCTaHIIHI 0€3KOHTAKTHI BICEKOBI A1 MIOCTOTO ITOKOJIIHHS.

O3HauyeH1 CUCTEMH BKJIIOYAIOTh 3HAUHY KUIBKICTh CKJIAJJOBUX, 30KpeMa:

- MEpEeXi 3B'A3KY;

- CUCTEMU OE3IIEKH,;

- iHpopMaIiiiHl CUCTEMH YIIPaBIIHHS aBapiiHUMU CUTYaLlIsSIMHU;

- CHUCTEMU MATPUMKH TAKTUYHOTO KOMaHAyBaHHS apMii;

- cuctemu C41 (Command, Control, Communications, Computing& Intelligence);
- CUCTEMHY 1HTETpalito TOILO.

OxpeMi TEXHOJIOT'1T IbOT'O HAIPSIMY PO3TIISIHYTI y MONEPEIHbOMY PO3JLIL, AEIK] —
y HACTYMHUX PO3/1Jax 1100 HOBITHROTO 030POEHHS.

Biticbkosi mepeoci. Pi3HOMaHITHI (DiKCOBaHI Ta TaKTUYHI BIMCHKOBI Mepexi
HAJAaI0Th KOMIUIEKCHI MOCIIYTH 3BA3KY JJIsl BCIX PiBHIB KOMaH1yBaHHs, Hanpukiaa VOIP,
PSTN, ROIP, Bineo ta po3nonin manux, 6e3aporosi mepexi (IP, ATM), cTiUTbHUKOBHIA,
CYITYTHUKOBHUH 3B'SA30K, Yy MOETHAHHI 3 BIICHKOBUMH CTaHAAPTAMH.

Jlesiki XapaKTepUCTUKH MEPEXK:

BHUCOKa JKMBYYICTb, MAOCTYNHICTb — JOTPUMaHHS BIMCHKOBUX CTaHAAPTIB,
BUKOPHUCTAHHS YHCEIBHOTO PEe3epBHOI0 00JaHAHHS Ta MAapIIPYTiB TOLIO;

Oe3nexka — BHOPOBAIKEHHS HaAiiiHOro mudpyBaHHs, (i3U4HOI Oe3nekw,
KOHTPOJIIO JOCTYIYy, CHJIBHOTO ayAauTy, 3aXOJiB 3 1H(pOpMaIliiHOT Oe3MeKru Ta 3aXO/liB
IPOTH 3JI0MY;
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¢iznune posninenns — EMI (enekrpomarnitai nepenrkonn) i RFI (pagiouacroTi
MIEPEIIKOIN ).

Cucmemu C41 — BIpOBaIXKEHHS PIILIEHD JJI1 MEPEKEBOT0 YIIPaBIIHHS LIUBUIBHUM
Ta BiliCBKOBHM CEKTOPaMHU.

XapakTepUCTHUKU CUCTEMU: IHTErpauis 3 OlepauiiHUMU CUCTEMaMU; pe3epBHI
KOMaHJIHI ILEHTPU JJIsI MOJKJIMBOCTI JyOJIOBaHHS BaXJIWBOI pPoOOTH (cHCTEM) Ta
JOCTYITHOCTI; TUIaHHM Ha BUIAJ0K HenepeadaueHuX 00CTaBrH (KOMaH/IyBaHHS Ma€ MBUIKO
MEepENTH Bl MOBCATJEHHOIO 10 CTaHy TOTOBHOCTI, HEUTpali3yBaTH 3arpo3u MepekaM Ta
3a0€3MEeYHTH MMiATPUMKY MOOUTEHUX CHII).

HactymnHi mokosninas cucteMm OoioBux ni C41 MaroTh MOCHIUTHA MOKIIHMBOCTI,
€(EeKTUBHICTh Ta MOTYKHICTh BINCHKOBUX YaCTHH.

Iumezeposani mexnonoeii BKIOYaOTh miargopmu ta 3acodm 3B's13ky, GPS, GIS
tomo. Tak, cucrema rinodanbHOro mnosuiionyBaHHs (GPS) BUKOpUCTBOyeThCS IS
MO3UIIIOHYBaHHS PaKeT IMepe/T 3aIyCKOM 1 BUMPABIIEHHS 1X TPAEKTOPII ITiJ] 9ac MOJIbOTY,
1HepUiiHOI cUCTeMH HaBiraiii s KBa3iOanicTUYHUX pakeT. OHaK KOPEKIlis MOxe
3MIACHIOBATHUCS JJIs icHyrounx paket juire Ha 20-30%, nns HoBuX paker — Ha 70%,
30KpeMa, 3a IOTIOMOT'0I0 TTOKPAIICHUX PYJIbOBHUX MPUBOIIB 1 MEXaH13MIB MOy CTaaii
[67].

Komanoyeannsa ma ynpaeninusa padioobnaouanuam - TUlaHyBaHHS, po3poOka Ta
BIIPOBA/KCHHSI CUCTEM YIIPABIIHHS Ta KEPyBaHHsS pamaiooOnamaHaHHsM. Llsg cucrema mae
PO3IIUPEHI MOXKIIMBOCTI, TaKl SIK PO3MOAUICHE KEPYBaHHS 13 CKIAQTHUMU aJrOPUTMaMH
pO3MOIiTy, TIepeIae 1aHi, ToIoC Ta Bijeo. BrpoBamkyerbes cuctema noaarkis ais C4l,
Kl KOHTPOJIOIOTH TaKTH4HI pajiocTanuii. L{i mporpamu BHUKOPUCTOBYIOTH pi3HI
TexHoJorii Ay pizHoMaHiTHUX cepeaonuin (KIIK, raktuuni kKoMIT'toTepu TOIIO).

Cepen mpoOBITHUX PUHKOBUX CHCTEM — Mepeka HaI3BUYANHUX KOMYHIKaIlii
(MEECN), posnoxainena 3arainpHa HazemHa cuctema (DCGS), indopmariiiina mepexa
Warfighter-Tactical (WIN-T) i SQQ-89 (V) Cucrema.

Iumeeposani mexnonozii ma npucmpoi HacmynHo20 NOKONIHHA — NESKl HATPSIMH
TEXHOJIOTIYHOTO PO3BUTKY:

perynboBani KIIK (Mo6inbHI TenedoHr OCTaHHBOTO MOKOIIHHS, aHIPOiN);

KapMaHHI KOMIT'IOTEPH,

yIOCKOHaJeH1 cucteMu BinoopaxeHHs — 3D, rayukuii LCD;

MOOUTBHI Ta 3aXUIIEHI CKaHEPH Ta IPUHTEPH,;

po3mupeHi KOMaHAHI iHTepdeiich — chpoieHi KiaBiaTypu, rojorpadiuni
KJIaBiaTypH, po3Mi3HaBaHHS TOJIOCY 1 CEHCOpHI ekpaHu [68].

o0 orpumaru mepeBary B iH(OpMamiiiHii BiifHI HEOOXiIHO MOPYIIyBAaTH
poOOTY yIpaBIliHHS, KOMYHIKaIliii, komm'torepis, po3Biaku (C41) ta 3HUIITYBATH KITFOYOBI
KOMaHIIM CYNMPOTUBHUKA. [l IIbOTO BHUKOPHCTOBYETHCS KOMOIHOBaHE HaKJIAJIaHHS
iHpopmaii (CIO).

CIO BusBnsie iHbopMamiiiHU MOTIK B OpraHi3aliiiHii CTPyKTypi IPOTHBHHKA,
KU y MOeAHAHH] 3 OLIHKAMH PO3BIAKM YITKO BigoOpakae BY3JIM MPUUHATTA pIlIeHb 1
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KoMaHHOTO KOHTpOdto. [ mporo CIO 0OXOIUIO€E CroCTepeKeHHAM 1H(PPaCTPYKTYypy
G13UYHOTO 3B'3KY, HAMPHUKIAJ, CTaHIl CYMyTHHKOBOTO 3B'S3KYy, BEXl CTUTHHUKOBUX
OTiepaTopiB, BOJOKOHHO-ONTHUYHI JIHII, BUIIKA Paaio3B'sa3Ky, pamaioctaniii AM 1 FM,
TEJEeBI3iiHI CTaHIIi1, MiIPO3IUTH MIATPUMKH 3B'I3KY Ta BIHCHKOBUX Kyp'€piB.

Ile no3BoJIsiE€ 3pO3YyMITH IUIAHU CYIPOTHUBHHKA, & MOTIM PO3POOUTH IJIAaHU HOTO
¢iznyHOrO 3HUIIEHHS a00 MOPYIIEHHS HOro poOOTH, a TAaKOXK HE JaTH MOXKIUBICTH
BIJTHOBUTH CYIPOTHBHUKY MOPYyIICHNH 3B’ 530K [69].

Oyinka punxy. B obnacti C4ISR nporHo3yerscst HallO11bIIe€ 3pOCTaHHS JOXO/IIB Y
2021 p. Big texuomoriit IKT — mo 43,64% (puc. 9). 3aranbHuii nporHo3Huil obcsr
peaizartii ToBapis i mocayr B oomacti C4ISR mocsrae $110 mup.

90,
80,
70,
60,
50,
40,
30,

20, 41,33
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0,
Intelligence, Communication Command & Computers Electronic
Surveillance and Control Warfare

Reconnaissance
m2016 =2021
xepeno: Revenue of General Dynamics in 2018, by major products and services (in million U.S. dollars). - Statista,
2019.
Puc. 9 Po3noais puHKky ocHOBHMX TOBapiB i mocayr B o0aacti C4ISR, %0

[Mporuo3 Tinbku C4l, sikuii cTOCYEThCS BChOr0 pUHKY KOMYHIKalliil (pamiocTaHiii,
MEpeKi 3B'13Ky, CHCTEMH KiOep3axuCTy, KaHalM Mepeadi JaHuX Ta CUCTEMH JaTYUKiB),
SKMMH OCHAILlEH! ChOTOJHIIIHI 30poiiHi cunn abo mepedyBaloTh y cTafii po3poOKu, Ha
nepioa 2019-2033 pp. ctaHoBUTh BUPOOHHUITBO 521765 omuuunp cucrem C4l Ha cymy
$100,49 mup.

OCHOBHHMMHU TpaBLSIMHU 3 TOUKH 30py BapTocTi € Raytheon, Northrop Grumman,
Lockheed Martin, Harris 1 Saab Electronics Defense.

Raytheon nigupye 3a puHKOBOIO BapTicTIO 13 "acTKoio y 11,05%.
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ABTOHOMHI CHCTEMH 030POEHHS

ABTOHOMHE 030pO€HHSI Mae 0arato BU3HAYEHb 1 IHTEPIIPETALliif, ajne 3a3BUYail
PO3YMIETHCS SIK 3/IaTHICTh MAIIMHU BUKOHYBATH IMOCTaBJICHE 3aBJIaHHs 0€3 BTPYy4YaHHS
JIOJMHU 3a JOMOMOTOI0 B3a€MOJIl JaT4YMKIB 1 KOMIT'IOTEPHOTO MpOTrpamMyBaHHS 3
HABKOJIMIITHIM CEPEIOBHIICM.

ABTOHOMISI CIIMpPAEThCA Ha PI3HOMAHITHI TEXHOJOTIi, ajie, Hacammepe.l, Ha
nporpamMHe 3abe3nedeHHs. MOXIMBOCTI aBTOHOMII 3ajexarb Bil (@) 34aTHOCTI
PO3pOOHUKIB TpOrpamMHOTO 3abe3redeHHs COpMYJIIOBATH IOCTaBJICHE 3aBIaHHS 3
TOYKM 30py MATEMAaTHUYHOI JIOTIKM Ta 3HAXOJDKCHHs pimieHHs; (0) MOMKIHMBOCTI
MOTIEPEHBOT0 Bi0OpaXkeHHsI 00 MOJAEIOBaHHS ONEPaIiiiHOrO CEpeIOBHILIA.

ABTOHOMHICTh MOX€ OyTH CTBOpeHa al0o0 BJOCKOHAJIEHA 3a JOMOMOTOIO
MAaIIMHHOTO HaBYaHHS, SIKE B cCTeMaXx 30poi BCe 1I€ € eKCIIEPUMEHTaTbHUM, OCKUIBKH
NPOJOBXKY€E CTBOpIOBaTH (yHIAMEHTAIbHI TpoOJieMu MI0AO0 TependadyBaHOCTI.
ABTOHOMIS B3)K€ BUKOPUCTOBYETHCS JUIS MiATPUMKH PI3HUX MOXJIMBOCTEH y cUCTEMaX
030pO€EHHS, BKJIIOYAI0YX MOOLIBHICTh, OPIEHTAIlII0, PO3BIJIKY, ONIEPATUBHY CYMICHICTD
Ta yMpaBIiHHS.

Cucrema aBTOMaTHM4HOrO po3mizHaBaHHs 1uied (ATR) — TexHonoris, mio
J03BOJIsIE aBTOHOMHO BHUKOPHCTOBYBaTH 30poro, icHyBana 3 1970-x pokiB. Cucremu
ATR Bce e MalOTh OOMEXEHi iHTENeKT i MOMKIIMBICTh HPUIMHATTA pilleHHS. IX
NPOAYKTUBHICTh 3HIDKYETHCS, OCKUIBKM po0OOYi CEepeloBHUILA CTAlOTh OLIbII
3aIJTyTaHUMHU, a IOTOJIHI YMOBH TOTIPIITYIOThCS.

IcHyroui cucteMu 30poi, K1 MOKYTh 3HAWUTH 1 aTaKyBaTH 111JIl aBTOHOMHO, € B
OCHOBHOMY OOOpOHHUMU cucTeMaMH. BOHU eKCITyaTyroThCsl MiJl HariasoM JoJeH 1
MPU3HAYEH] JJIs aBTOHOMHOT'O BOTHIO JIMIIE B CUTYalIsIX, KOJM 4Yac JJIs NPUUHSTTS
pIIICHHS 1 BIAMOBIAI BBAXKAETHCA 3aHAATO KOPOTKHM Uil TOTO, MO0 JIOAM MOTIHU
3pearyBatu. Yac yXuisiHHS 1 reorpadidHi 30HH PO3TOPTaHHS, a TAKOXK KaTeropii Iijie,
K1 MOXKYTh OyTH aTaKOBaHi, BU3HAYAIOTHCS JIFOJUHOIO 3a3/1aJIeTi/Ib.

30poifHi OE3MIIOTHUKK Ta 1HII aBTOHOMHI CHCTEMH 13 3HMKEHHUM PIBHEM
JIOJICBKOTO KOHTPOJIIO B JIaHWM 4Yac BHUKOPHUCTOBYIOTHCS Ta PO3BUBAIOTHCS
BHCOKOTEXHOJIOTTYHUMH BICbKOBUMHU KpaiHamu, Britouaroun CIHIA, Kuraii, [3pains,
[TiBnenny Kopeto, Pocito Ta Benuky bpurasiro.

ABTOHOMHE 030pO€HHSI BKITIOYAE:

Cucmemu npomunogimpsaHoi 060poHu CIENialbHO PO3POOJICHI IS MPOTUIIT
BOPOXXKMM aTakaM 3 MOBITps. BOHM BiTHOCATBCS O PI3HUX KaTeropii 3ajekHO Bil
KIHIIEBOTO  BUKOPUCTAaHHS, HANpUKIAJ, CUCTEMH MPOTHUPAKETHOI OOOpOHH,
MPOTHUIIOBITPSIHI CUCTEMU Ta cucTeMU OnmxHBO1 30poi (CIWS). Vi ui cucremu nit0Th
OJIHAKOBO: BOHM BHKOPHUCTOBYIOTH pajap JUisl BUSBICHHS 1 BIJICTEKEHHS BXITHUX
3arpo3 (paket abo JiTakiB MPOTHBHHKA), & TAKOX KEPOBaHI KOMIT'IOTEPOM CHCTEMH
Hamajay, sKa MOXE BHM3HAYaTH TNPIOPUTETH, BUOUpPATH 1 MOTEHIIIIHO aBTOHOMHO
aTaKyBaTH 111 3arpo3u. bUTbLIICTE cUCTEM IPOTUIIOBITPSIHOT 000POHU BUKOPUCTOBYIOTh
3aX0/IM «yOuTH», 1100 3an00IrTé BXiIHUM 3arpo3am. BoHu cTpiisioTh paketamu abo
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KyJsiMU (2 B MalilOyTHbOMY J1a3€pOM) y BXIAHY LLIb. Jl€sIKi CUCTEMH TaKOXX MOXYTb
BUKOPUCTOBYBaTH  «M'SIKD»  3aXOAM —  €JNEKTPOHHI  CHUCTEMH  3MIHIOIOTbH
CJIEKTPOMArHITHY, AaKyCTHYHYy a0o0 1HIIy XapaKTeKpPUCTUKY IIIbOBOi CHCTEMH,
3MIHIOIOYHM TaKUM YMHOM IOBEJIIHKY 3arpO3Hu.

Cucmemu axmusrnozo 3axucmy (APSs) npusHadeH1 a1 3aXUCTy OpOHETEXHIKU
BiJl MPOTUTAHKOBUX pakeT abo cHapsiaiB. APS QyHKIiOHY€e Ha TOMY K MPUHIMUIII, 110 i
crcTeMa IIPOTUTIOBITPsAHOT 000poHH. BOHM MOEHYIOTH CHCTEMY IaTUHKIB, SIK IPABUIIO,
3 panpionokariitauM, [4 a6o Y@ gatunkoM, 110 BUSBIISE BX1IHI CHAPSIIU, 3 CHCTEMOTO
YIIPaBJIIHHS BOTHEM, sIKa BIICTEXYE, OIIIHIOE 1 KIacu(DIKye BXITHY 3arpo3y.

CucremMn 3acTOCOBYIOTH BIANOBIAHI onTuUMasibHI KoHTp3axoau (hard-kill a6o
soft-kill): crpinbba pakeramu ab0 BHOYXHU BXIJIHUX CHApsIiB, I100: 3MIHUTH KYyT, il
SKUM BOHU HAOJIMKAIOThCS J0 OPOHBOBAHOTO TPAHCHOPTHOIO 3ac00y; 3MEHIIUTH
IIAHCH Ha MMPOHUKHEHHS;, BUKJIMUKATU NiepeqyacHe abo HempaBuibHe (DYHKIIOHYBaHH1
00110BO1 yacTUHH 200 3HUIIUTH 30BHIIIHIO 000J0HKY.

M’siki 3ax0AM BKJIIOYAIOTh BUKOPHUCTAHHS TEPEIIKOJ, IMITaTOPIB JIa3epHUX
TOYOK a00 MEePEeIIKO I TS paaioIoKallii, moo 3a0JI0KyBaTH OOEIPHUIIACH.

JIume odMexxeHa KUIbKICTh KpaiH po3pobiise ta Bupoosie APS:

- 9 kpain-BupoOHuKiB: @panuig, Himeuunna, [3paine, ITanis, [lisnenna Kopes,
Pocis, IliBnenna Adpuxka, llseris ta CIIA;

- 10 xpaiH-KOpHCTyBadiB TOTOBUX OpOHETpaHCHOpTepiB, ocHamieHux APS:
Kanana, Kuraii, ®panmis, Himeuuwna, I[3paine, Itamis, Pocis, IliBmenna Kopes,
MBewuis ra CLIHA. € gani npo Te, 1o [3pains 1 Pocis BukopucroBysanu APS y 6oiioBux
yMOBax

Pobomomexniune cmopodtcose 030pocHms — rapMaTH, K1 MOKYTh aBTOMATUYHO
BUSIBJITH, BiACTiAKOBYBaTM Ta (HOTEHILIHHO) aTakyBaTM ILimi. IX MoOHA
BUKOPHUCTOBYBAaTH SK CTalliOHApHYy 30pol0 ab00 MOHTYBAaTH Ha pIi3HUX THUMAX
TpaHCHOPTHUX 3ac0o0iB. BoHuW, sK mpaBWiIO, MEHIIOTO KamiOpy 1 3a3BUYail
BUKOPHUCTOBYIOTHCS SIK MPOTHUIIXOTHA 30O

PoGoToTexHiuHE CTOPOKOBE O030POEHHS 3AJMINAETHCS BIIHOCHO PiAKICHUM.
SIPRI Bu3Hauwmia jumie Tpu pizHi Mozeni, a came: SGR-Al kxommnanii Samsung
(ITiBnenna Kopest), Sentry Tech (I3pains) 1 Super aEgis II (IliBgenna Kopest). Pozpo6ka
KO’KHOI 3 IUX cucTeM OyJia 3aBepllieHa JIMIIe 30BCIM HEJaBHO.

I3pains 1 [liBnenna Kopes € ennnumMu kpainamu, siKi B JaHUH 4yac BUPOOJISIOTH 1
POJIAl0Th MPOTUIIXOTHY CTOPOXKOBY 30poro. OOuUABI KpaiHU 1HILIIOBAIM PO3BUTOK
UX CUCTEM 3 METOIO 3a0e3reueHHs Oe3MeKku Ha KOpJoHi. [3painbebki 30poitHi cuin
BUKOPHUCTOBYBaIM TexHoJoTiro Sentry Tech mnst 3axucty xopaony I3paimto B3moBxk
cextopa ['a3a. IliBnenna Kopes inBectyBana y po3Butok SGR-A1 ta Super aEgis 11 ans
MNOTEHLIHHOTO PO3TOpTaHHS B JEMIJTITapU30BaHiil 30H1 Ha KopaoHi Mix [liBHIYHOO 1
[TiBnennoro Kopeero.

Keposani 6oenpunacu, ki TakoX Ha3UBAIOTHCS PO3YMHUMH OoMOamu a0o
npenu3iiHuMH Ooenpunacamu, € BUOyXOBUMH CHapsiIaMH, SIKI MOXKYTh KOPUTYBaTH
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MOYATKOBI I[iJ1i a00 MOMMJIKH ITiCJIA TOTO, IK BOHM OYJIM BHITyIIeHi a0 3amyiieHi [70].
Hananust nertanbHOro kaptorpadyBaHHS ICHYIOUMX KEPOBAaHMX OO€NpUIIACIiB €
CaMOCTIHHUM JoCIipKeHHIM [71].

KepoBani 6oenpunacu 0XOIUTIOIOTh IIUPOKUI CIIEKTP CUCTEM — PaKeT, TOPIE],
CEHCOpPHHUX OOEMPUIIACIB Ta 1HKANCYJIHOBAHUX MIH TOPIEM, SIKI MOKYTh MaTH JIyXKe
Pi3HI XapaKTEPUCTHUKH 1 BIIACTUBOCTI.

3axonmooua 36post («0OENPUITACK YU «CAMOTYOII») — TIOPUIHUN THI CUCTEMHU
30poi, sika BIANOBiJA€ HINII MDK KEPOBAHUMM OoempumacamMu Ta O€3MIJIOTHUMHU
noBiTpssuuMu cuctemamu (UCAS). 30pos moeanye B co0l LiJIb 1 PEKUM aTaku
KepoBaHUX OoempunaciB (0oioBi aii 30poi, mo BuOyxae, 60MOU) 3 MaHEBPEHICTIO
UCAS. Bouu MOXyYTb ITOJIOBXKHUTH Yac MOJIbOTY, 00 3HAWUTH 1 3aBAATH yAapy 10 3eMJIi.

[xHs excrmyaTaniifna KOPUCHICTD MONArae B TOMY, 10 BOHHM HE CIIPSMOBaHi Ha
3a3falieriib BU3HAYEHY II1Jb, a CKOpIIe Ha IUIbOBY 00JacTh (Ha BIAMIHY BIf
KEPOBAHUX OO€MpPHUIIACIB), 1 € OAHOPA30BUMH. BOHM MOXYTh MPOBOJUTH HACTyHANIbHI
Ta OOOPOHHI MicCli, sIKI MOXYTh BBa)KaTUCS HEOE3NMEYHUMH a00 PU3UKOBAHUMH IS
HIIKX TUIIB OE3MIIOTHUX CUCTEM.

Haitgacrime BoHu SBISIOTH 00010 MasIi ado cepenHi (110 1,5 MeTpiB) Moaeni ais
00pOTHOM 3 MOBCTAHISIMU AK apTHIIEPIAChKA MIATPUMKA a00 MOBITPSHA MIATPUMKA HA
Omu3bkiil Binctani. HalimeHma mozens Moxe OyTH JOCTaBlIeHA B PIOK3aKy coJijarta i
mBuaKo posropHyta. CHIA € mioHepoM PO3BUTKY LIUX CHUCTEM 1 pa3oMm 3 I[3painem
noMiHye Ha puHKY. [IpoTe moiOHi cucTeMu Tenep TakoK po3poOIIIOTHCS PSIOM KpaiH
13 cepeIHIMU MOKITUBOCTSIMU, TakuMu 5K [pan, [Tonpina ta Typeuunna.

Aemonomisi ma KOHmMpoOab HAO M0O0bMU — TIEPEBAXKHA OUIBIIICTh TAKOTO THITY
30poi aie mig aucraHiiitnuM ynpasiinasM. Habip ganux SIPRI inenTudikysas muiie
YOTHUPH ONEpalliifHi CUCTEMH, SIKI MOXKYTh 3HaXOJIUTH, BIJICTEKYBATH 1 aTaKyBaTH LI
y MOBHI# aBTOHOMII michs 3amycky: [3painscpka, CIIA, Himenrka, Benukoi bpurasnii.

3aHETOKOEHHS BUKJIMKAE PI3HOMAHITHICTh JTOCTYIHUX JATYUKIB 1 TOCATHEHD Y
rajy3i MITYy4HOTO 1HTENEKTY, sKa POOUTH BCE OLIBII MOKIUBOIO PO3POOKY CHCTEM
30poi, siKi 6 HaLUTIOBANUCS 1 aTakyBaiu 0e3 Oyab-IKOTro JOACHKOT0 KOHTPOJIO. SKI0
TEHJCHI[IS /10 AaBTOHOMIi MPOJOBXKUTHCS, JIIOJW TOYHYTh 3HUKATH 3 MPOILECY
NPUWHATTS PIIIeHb JIs TEBHUX BIMCHKOBUX Jii, MOXJIMBO, 30epirairouu Juiie
00MexXeHy HarJIsIIOBY poJib, 200 MPOCTO BCTAHOBIIOIOYH MapaMeTpu Micii [72].

VYV nucronani MuHyNnoro poky CTOKroabMChbKMM MIKHAPOJHUW IHCTUTYT 3
nuTa"b jpociaipkeb mupy (SIPRI) onpumognuB cBiff mepiiuii 3BIT IpO PO3BUTOK
aBTOHOMIi B cucTeMax 030poeHHsa [73] 1 BuU3HauMB mpuHaliMHI 381 aBTOHOMHY
CUCTEMY, PO3pOOJIeHY JIsl OOOPOHHUX ITIeH, y ToMy uucii 175 — nist cuctem 30pof,
HaWOUIbIIe — AN JAMCTaHIIKHO KepoBaHWX JpoHiB. YiiTky 2018 poky B Ilapmxi Ha
MDKHApOOHIN BUCTaBIi 30pOHMHMX CHI  OOOpPOHHI MIAPAJHUKA 3 YCHOTO CBITY
JEMOHCTPYBJIM HH3KYy BHCOKOTEXHOJOTIYHUX CHCTEM O30pOEHHS, IO BKIIOYAIH
TEXHOJIOT1i MITYYHOTO 1HTEJNEKTY 1 aBTOHOMHUX (DYHKIIIH, BiJl IUCTAHLIMHO KEPOBAHUX
TaHKIB JI0 MIHIaTIOPHUX JPOHIB Ta OOMOBUX OOEMPUIIACIB.
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JlocsiITHEHHS aBTOHOMHOCTI MAIIUH 31MCHIOETHCSA 3aBASKH JOCIHIKCHHIM Y
TPbOX JAMCIUILTIHAX: MITy4YHUH iHTENeKT (Al), poOOTOTEXHIKA Ta TEOPIsl YIPABIIHHS.

OcHOBHI HampsMH JOCIiKeHh Al Ta poOOTOTEXHIKH, SKI MarTh KIOUYOBE
3HAYEHHS JJI1 PO3BUTKY aBTOHOMIi:

1. Komm'totepHuii 3ip. Po3poOka koMm'roTepiB i poOOTIB, 3[aTHUX OTPUMYBATH,
00po0IsATH, aHAII3YBaTH 1 pO3yMITH Bi3yalbH1 JAaHi.

2. Tlpuponna o6poOka MoBH. Po3poOka KOMI'IOTEpiB 1 poOOTIB, 3AATHHX
00po0IsATH, aHATI3YyBaTH 1 TEHEPYBATH JIFOJICHKY MOBY.

3. Mamunne HaByaHHSA. Po3poOka KoMm'ioTepiB 1 poOOTIB, 3AaTHUX
allanTyBaTHCS 1O CEPEAOBHUINA 1 MIiJABUIIMTUA MPOMYKTHUBHICTh HAa OCHOBI MUHYJIOTO
JOCBIAY 1 HABYAHHS, a HE HA 3a3/1aJIeT1b 3apOrpaMOBaHOI MOJIENI.

4. TTomyk 1 rutanyBaHHs. Po3poOka KoMm'toTepiB 1 poOOTIB, 3AaTHUX PO3POOIATH
a00 aanTyBaTH IUIAHK I 71 JOCATHEHHS OaKaHUX IT1IJICH.

5. Jloriune 1 cumBoiiuHE MipKyBaHHA. Po3poOka komm'toTepiB i poOOTiB,
3IaTHUX JI0 MIpKyBaHb 1 CKJIaJJaHHsI BUCHOBKIB Ha 0a3i (aKTUYHUX JAHUX 1 JIOTTYHUX
IIPaBUII.

6. Bzaemomis moauHM 3 MamuHOK. Po3poOka BIOCKOHAIEGHOTO CIOCO0Y
CIIIKYBaHHS 1 CIUIBHOIT palli JIFOAUHY 1 MamuHu (a00 KOMIT't0Tepa 94u po0doTa).

7. ManinymoBanHa. Po3poOka  poOOTOTEXHIYHHX  CHUCTEM, 3JaTHUX
MaHIMyJaoBaTH  (QI3UYHUMH  [PUCTPOSIMH  TOYHUM  CIIOCOOOM  (HAmNpUKIA,
HiATPUMYIOUY TTPABUIBHUIN PIBEHb THCKY ).

8. JlokomotuB. Po3poOka HOXHHX pPOOOTOTEXHIYHMX CHCTEM, 3IaTHHX
aBTOHOMHO KE€PyBaTH PYXOM.

9. CrhinbHuii iHTenekT. Po3poOka HEeKiTbKOX OKPEMHUX MAaIluH, 3JaTHUX
BUKOHYBATH 3aBIaHHs CHUIbHO (HApUKIa, K pii).

10. Baninanis Ta nepeBipka. Po3poOka MeTo1iB 3a0€31eYeHHS 1HTENIEKTYaTbHUX
cucTeM 0a)KaHUMU BIIACTHBOCTSIMH Ta (popMabHUMU BUMOTamu [74].

HesBaxkaroun Ha Te, 110 CEpilO3HI BUKJIMKH, 5SIKI BUHUKAIOTh BHACIIOK MOBHICTIO
aBTOHOMHOI1 30po0i, 32 OCTaHHI M'ATh POKIB HAOyJIM IIUPOKOI yBaru, Mporpec Aepxas y
BUpIIIEHH] po0JieM, MOB'A3aHUX 3 UM, OyB MOBUILHUM. By BU3HaU€HI Ta HOCTIIKEH]
KJIFOYOBI IIPaBOBI, OnepalliiiHi, MOpabHi, TEXHIYHI Ta 1HII MPOOJIEMH, 1110 BUHUKIIH Yepe3
JTO3BIJT MaIlllMHAM BiAOMpaTH Ta aTakyBaTH 111 0€3 MOaIbIIOTO JIFOJICHKOTO BTPYYaHHS.
Hapasi icHye mmmpoka 3roja moj0 HeoOX1JHOCTI 30epekeHHsS TIEeBHOI (DOPMU KOHTPOJTIO
HaJ MailOyTHIMHU cUCTeMaMH 030pO€HHS 1 3aCTOCYBaHHSIM CHIIU.

Hpaiieepu asmonomnoi 30poi: 3MEHIIICHHS KITBKOCTI poO0Y0i CHIIM Ta €KOHOMIS
KOWITIB JJIs BUIUIATH 3apoOiTHOI miaTu. IIpakTmyHO BCl cuctemu 30poi, ski
BUKOPUCTOBYIOTHCSI CHOTOJHI, €KCIUTYaTyIOThCS OJHHUM ONEPATOPOM HE3AJIEKHO Bij
TOT0, YM € CUCTEMa MIJIOTHOIO abo0 Ge3minoTHOW0. JlochimkeHns, nposeneHe y CILA,
BUSIBIJIO, IIIO TIEPEX 1 10 MOJIEIIi, KOJIU OJMH OTIepaTOp KOHTPOJIIOE OE3MIIOTHI JTiTaJIbHI
amaparti, J1a€ MOXKJIMBICTh 3MEHIITUTH KUIbKICTh nepcoHany Ha 50% abo Ounbire. [leit
apryMeHT 3a3BU4Yail BUKOPHUCTOBYETHCS ISl MIATPUMKU TEPEXOay 10 Oe3MUIOTHUX
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aBTOHOMHHUX JiTaKiB. BcTaHOBIIEHO, 1110 OJTHUM 3 HaMBaXXJIMBIIKUX (AKTOPIB BUTpAT,
MOB'SI3aHUX 3 BUKOPUCTAHHSIM OONOBOro JITAJILHOTO amapary, € HEOOX1JIHICTb
MOCTIMHOI MPAKTUKU — TMUIOTH MaroTh jitatd Bix 10 mo 20 roguH HA MICSIL IS
HiATPUMAHHS HABHYOK.

Ilpo6nemu. 1loBHICTIO aBTOHOMHA 30p0si caMa BUPIIIY€E, XTO JKUBE 1 BMHUpae, 0e3
JIIOJICBKOTO BTPYYaHHS, IO MEPETHHAE MOPAIBLHUN TOpir. MammHaM Opakye JTHOIChKUX
XapaKTEPUCTHUK, TAKUX SIK CITIBUYTTS, HEOOX1THE JIJIS CKJIATHUX CTUIHUX BUOOPIB.

Oyinxa punxy. OnutyBanHsS 26 KpaiH, mpoBemene y rtpyani 2018 poky
KOMIIaHI€I0 3 TOCHIKEHb PUHKY Ipsos mij 103yHroM «3yNMUHUTH POOOTIB-BOMBIIBY,
MOKa3aJio, Mo OibIe TPHOX 3 KOKHUX M'SITH JIIOJCH, K1 BIAMOBIIM HA OMUTYBaHHS,
BUCTYNAIOTh MIPOTH PO3BUTKY CHCTEM 030pO€HB, SIKI BUOMPAIOTH 1 aTaKyrOTh 1Tl 0e3
BTpYYaHHs JIOAUHU [75].

Y 2018 p. ta 25-29.03.2019 p. y Keneri npouman koHpepenmii OOH mromo
ABTOHOMHHMX CHCTE€M O030pO€Hb. YYACTHUKU KOH(MEpEeHIId 0OroBOPUIU MOJITUYHY
JeKJIapaliiio 1moa0 3arpo3, siki HeCyTh MOIOHI CHCTEMH, Ta MOXJIUBICTh 3a00POHHU 1X
BUpoOHUITBA. Y cepnHi 2018 poky Mi>KHapOJHA MMpaBO3aXKUCHA OpraHizaiis Amnesty
International 3aknmkama BBecTu 3a00poHy Ha poOoTiB-BOuMBIL. Ha mymky
MPaBO3aXMCHUKIB, TEXHIYHUM Mporpec y AaHiil cdepi ime Bmepen MiIKHAPOIHOTO
npasa.

Pocis Ta CIA BucTynaroTh 3a MOJANBIINN PO3BUTOK CHUCTEM aBTOHOMHOIO
030poeHHs, 26 KpaiH — npoTH, a HiMeyunHa — 3a mokpokoBy 3a0opony. HactymHuii
eTaI IeperoBopiB 3ariaHoBaHui Ha ceprieHb 2019 poky.

E€ppornericekum Corozom 8 kBiTHS 2019 p. mig yac yxBaJeHHS MpoOTrpaMu
JOCHTIKeHb €Bporeiicbkoro odoponnoro ¢pouay Ha 2021-2027 pp. [76] 3adbopoHeHO
¢dinaHCcyBaTH po3pOOKY CMEPTOHOCHUX aBTOHOMHHUX BHIIB 30p0i, TaKk 3BaHUX POOOTIB-
BOMBLL. Takox He (IHAHCYBATUMYThCA JAOCIKEHHS WIOJO0 CHUCTEM 30poi,
3a00pOHEHUX MIKHAPOAHUM TIPABOM, Takl SK Ha3eMHI MIHM, fAJIepHA, XIMIYHA Ta
61omoriyHa 30posi.
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AepoKocMiyHA cHCTEMA

CyvacHuii IOBITPSHHM O1#1 — 1€ HE TOEMHOK BUHMINYBaviB. [lepeBara y moBiTpi
TEnep 3aJeXUTh BlJl €JIEKTPOHHOI BIMHM, MEPEKEBUX MOXIIMBOCTEH 1 KOHTPOIIO Hal
€JIEKTPOMArHiTHUM CIEKTPOM. 3apa3 y MNEpEelOBHUX apMisiX CBITY BHUKOPHUCTOBYIOTHCS
BUHUITYBayi M'SITOTO MOKOJIHHS, PO3BUBAETHCS MIOCTE TTOKOJIIHHSA, K1 MMOEHYIOTH CTEJC-
TEXHOJIOT'110, HA/I3BYKOBY IBUAKICTh, CYyIIEpPMaHEBPEHICTh 1 BUCOKO IHTETPOBaHY aBiOHIKY,
MaloTh €JEeKTPOHHMN ckaHyrouui pagap (AESA), 3HauHuit 3amac najauBa Ta 301UIbIICHY
TPUBAIICTH IOJBOTY, MOYJIMBOCTI PO3BIAKH 1 MOMJIMBOCTI MEPEBO3UTH BEIHMKI 00CITU
00o€enpUIaciB Ta HAHOCUTH YIapH.

BucokokoHkypeHTHI Oo#oBi Jitaku — ne F-22 Raptor (CILIA), Chengdu J-20
(Kwurait), Su-57 (Pocist), F/A-18E/F Super Hornet (CIIA), 6e3ninotauku X-47B mis
nanyonux cuctem (CIIIA), Saab JAS 39 Gripen (IIsertis), MQ-1C Grey Eagle (CIIA).

BupoOHUIITBO HOBUX BiMICHKOBUX JIITAKIB HAMPAJIEHO Ha!

- CTBOpPEHHS JIiTaka-HEeBUAMMKH, a TakKoX OaraToyHKIIOHAJIbHUX Ta
HaJMaHeBpEeHHUX JiTakiB. OCHOBHUMH TEXHOJIOTISIMA HEBUIMMOCTI € ¢dopma JiTaka Ta
CreliaibHe TTOKPUTTS, 1110 MOTJIMHAE a00 BIJIBOJUTH PalIOXBUJIL, SIKI BUIIPOMIHIOE pajaap.
AJle OCTaHHIM YacoM BCe OLIBIIOTO TMOIMPEHHsS HaOyBarOTh TEXHOJIOT1i, 3aCHOBaHI Ha
BUKOPHUCTAHHI METOIB PaiOCICKTPOHHOI MPOTHIIi, TaKi CHCTEMH caMi BHUIIPOMIHIOIOTH
MOTY>KHI IITYYHI IIIYMOB1 CUTHAJIH, 5IK1 OJIOKYIOTh pOOOTY MpuiiMaua paaapy;

- MABUIIEHHS )KATTE3aTHOCTI JITaKIB;

- BUPOOHMIITBO BUHUIIYBa4iB HACTYITHOTO MOKOJIIHHS;

- BUPOOHHMIITBO BYKKOT'O TPAHCIIOPTHOTO JIITAKa;

- TPOEKTYBaHHS 1 BUPOOHHUIITBO OOMOBHX JIITaKiB HACTYITHOT'O ITOKOJIIHHS, SIK1
BKJIFOUATUMYTh 3HAYHUN O€3MIIOTHUI KOMITOHEHT [77].

Lockheed Martin / Boeing neprmmu y cBiTi CTBOPHIIN ONIEPATUBHUMN CTEJIC JIITaK,
KWW BU3HAHWI HAaHOUTBII TIEPEIOBUM 1 HAWOPOXKYUM BiiChKOBHM BUHUIIyBadeM [78].

Hogi po3po6ku, siki manyeThes BripoBaautu micist 2020 poky:

- besnimoTHrK MQ-25 Stingray asis go3anpaBKy HaJIWBOM Y TOBITPI;

- rBuaTOKprn Sikorsky S-97 Raider ta MD 969 Twin Attack Helicopter,;

- MaJIONIOMITHUH J103BYKOBUi1 OombapmyBanbHuk B-21 Raider [79];

- Lockheed Martin SR-72 - rinep3ByKoBHii OS3MIJIOTHHK 31 IIBUAKICTIO 0 6 MaxiB
(ToOTO, Maibke y 6 pa3iB MepeBUILy€E MBUAKICTD 3BYKY) AJISI PO3BIIKH, CIIOCTEPEKEHD Ta
3/1aTHOTO HECTH TiNEP3BYKOBI PaKeTH;

- OesmijoTHa asiariiina cucreMa MQ-4C Triton (BucoTHuii Oe3nMTOTHHIA
JMITaTbHUN amapaT y Tapl 3 Ha3eMHOK CTaHIIE€I0 YIMpaBIiHHS), SKa Ma€ CEHCOpPHE
oXoruieHHd y 360 °, miaTpuMye MUPOKUNA CIIEKTP MICiH, BKJIIOUAlOUX PO3B1JIKY CUTHAIB,
MOIIYKOBO-PATYBAJIbHY Ta KOMYHIKAIIIIHY pETPaHCIALi0, BUCOTY MOJbOTY moHan 10
MWIb, TEPMiH MONBOTY 24 TOAWH Ta 3aTHICTh KOHTPOJIIOBAaTH MIJbHOH KBaJpaTHUX
MOPCBKUX MUJIb B OJHOMY monboTi. Apmis CIIIA BBakae, 10 MEPEIIKOAM CUTHATY 1
3B'I3Ky JOMIHYBAaTUMYTh B €JIEKTPOHHIH O0POTHOI;
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- KJ-600 (Kurait) — po3BigyBambHH NamyOHWI JIiTaK, OCHALICHHUN
paaioyoKaIiiHo cUcTeMOK (ckiagauMm pagapoM AESA), sika gomoMorae BHSIBISITH
BOPOXKIi JIITAKM-HEBUIUMKH Ha BEJTUKIN BIJCTaHI;

- 6ombOapayBanpauk B-21 Raider — cresc-miTak i3 BaKKUM HaBaHTaKEHHSM,
3IaTHUN JOCTaBISTH TepMosiiepHy 30poro. CTenc-TeXHOJIOTisI BKJIIOYA€E HaHECEHHs
NOKPUTTIB Ta KOHCTPYIOBaHHA KOH(Irypamii, a TaKOX TEXHOJOrl NpPUIITYHIECHHS
TETUIOBOTO CUTHATY, KOMITFOTEPHOT'O MOJICTIOBaHHS;

- MOJIEpHI13allisl CHCTEMU HALTIOBaHHS, TOKPAIIaHHS KOOPAUHALIT Ta YIIPaBIiHHSA
aBlayjapy, a TakoX 301p aHaTITUYHUX JAHUX TICJIS aBlayAapiB 1 BUBYEHHS MOMIJIMBUX
HOBHX LIIJIENl HA OCHOB1 OHOBJIEHHS IIPOI'PaMHOTO 3a0€311EYEHHS.

OcTaHHIM 4acoM 3SBISIOTHCS BIIOMOCTI PO MOKJIMBOCTI pO3pOOJIEHHS JIITaKiB
Ha aromHoMY nanusi. Lockheed Martin y 2024 p. roryeTbCs IpEACTABUTH CEPIHY BEPCItO
MOTY>KHOTO 1 KOMIaKTHOTO TepmosiepHoro peaktopy CFR (Dubbed the compact fusion
reactor), SIKMii TEOPETHMYHO MOK€ 3MIHUTH OOJIM4YYsi BCi€i eHepreTHKW y cBiTi. HoBuit
TEPMOSIZICPHUI PEAKTOP pO3MipaMH 3 BaHTKHHUM aBTOMOOLUIb Ta MOTYyHIcTI0 y 100 MBT
Oyze 3acTOCOBYBATHCS Ha 3eMJll Ta B KOcMoci. LI TeXHOJOris CTBOPIOETHCSA Y CEKPETHIN
BilicbKOBIH 1aboparopii Skunk Works [80].

AepokocMiuHI OOOpOHHI JOCTIIPKEHHSI BIPOJOBX OCTAHHIX JBOX JCCATHIITH
PO3BHBAIOTHCS MBUAKUMHU TeMmamu (puc. 10).

Billions LISD

M7 Global 2017 UE B Glabal 20MBUSE. M3 Gobal 2MBUS.

oxepeno: 2019 GLOBAL R&D FUNDING FORECAST. —2019. — 36 p.
Puc. 10 ®inancyBaHHsI HAYKOBO-A0CI/THUX POOIT B aepokocMiuHiil 000poHHiii raaysiy
citi Ta CLUA, mapa $

VY mnanax BikicbkoBUX BigoMcTB Ha 2019-2021 pp. HAyKOBI JOCHIIKEHHS Ta
1HHOBaIlll B aepoKoCcMiuHIi cdepl BIMCHKOBOTO MpU3HAYEHHS HAMpaBleHl, KpiM
BHUIIIE3a3HAUCHUX HAMPSAMIB, Ha:

Pozeumox enekmponno-kepoeanux asmoHOMHUX AePOKOCMIMHUX anapamie OJis
KOCMIYHUX ma O0U08UX cucmeM, 8IUCbKOB0I MEeXHIKU:
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CTilKICTh y TPOCTOPI € KUTTEBO BAKIWBUM 1 BCEOCSHKHHM 3aXOJIOM, SIKUA
JIOCSITAEThCSL 32 JIOTIOMOTOI0 TaKMX 3axXo[iB, sK KiOepOe3meka Ha3eMHUX CTaHIIIH,
MIBUILNCHHS )KUBYYOCTI CYIMYTHHUKIB 1 IIBUJKE BITHOBJICHHS y BUIAAKY JETPaOoBaHUX
onepailiii. HoBi po3poOku cipsiMOBaHI Ha 3aIlyCK 1 BUKOPUCTAaHHS KOCMIYHUX amaparis,
MIHIaTIOPU3ALIII0 CYITYyTHHUKIB 1 BIPOBAP)KEHHSI IIOCIYT HA BUMOTY.

B ocHOBHOMY mocTadaJlbHUKH 1 PO3POOHUKH BIAMOBIAHOTO MPOMUCIOBOTO
obnmagHanHg 3HaxonAThcs y CIIA, ixHl po3poOKH, 3MIMCHEHI 3 BHKOPHUCTAHHSIM
o0aHaHHs, KOMIIOHEHTIB Ta cucTteM miaBogHoro cropsupkerns (Ocean Technology
Systems — OTC), HampaBiieHi Ha CTBOPEHHS 1 BUPOOHHIITBO YOBHHUKOBHX KOCMIYHHX
amapatiB Ta MiHIpOOOTiB, 30KpeMa.:

- YOBHMKOBOI'O PEAKTUBHOI'O aBTOMOOUIS, KU po3pobiste Boeing, nepmmii
TMOJIIT SIKOTO 3aIIaHOBAHO uepe3 ABa poku. JloBrocrpokoBa meta Boeing — nonensi peiicu
takoro aBromo6iitst (Phantom Express);

- MiHIpOOOTIB, sKi MarTh po3pooutu 3D-kapty Bcecity. Amapar DESI
po3pobiieHo BUEHUMH Ta iHkeHepaMu HanionansHoi nabopatopii iM. Jloypenca B bepkii
(CIILIA). Bin mpeacTasiisie o000 HaA3BUYACHHO CKIAIHUN IPUOOP, AKUN CKIAAAETHCS 3
5 THC. KpUXITHHUX pOOOTIB, IO KEPYIOTh HAIIPSMOM TOTJISY OTOBOJIOKOHHHUX 00’ €KTHBIB.
KoxHwuii 3 00’€THBIB Mae BUBYATH OKpeMy TajakTuky, Tak 1mo DESI 3mMoxke crioctepiratu
oaHoudacHo 3a 5000 rajakTvk, BUTpadyarOuyd Ha OJUH LUK CIIOCTEpEeKeHb 20 XBUIUH. Y
2019 p. DESI 6yzne BcranoBieHui Ha Teneckoni Mayall HaionansHoi o6cepBaTopii Kitt-
ITix.

[HII0f0 TEHACHITIEIO € PO3BUTOK aHaTiTUKH. CyKOH 00OpOHM Ta HaIIOHAJIBHOI
0e3neKr BXKe JOCATIN BPAKAIOUUX TAKTUKO-aHATITUYHUX MOXJIMBOCTEH. AJie BaXKIIMBO,
o0 JaHl Oynu MpeACTaBlieHl Yy JIeTKo3acBoOBaHOMY ¢dopmati. JlocmiKeHHs 3a JaHOI0
TEMaTUKOIO HaIpaBJIeHI Ha pO3pOOJIEHHsA cTpaTerii aHamidy Ta Bi3yamizailii JaHuX 13
BKJIFOUEHHSIM PI3HMX CIOCOOIB OTpUMaHHA 1HQOpMaIii, 10 Ma€ Ba)KJIMBE 3HAYCHHS AJIs
MaKCUMAaJIbHOT MIBUAKOCTI Ta TOYHOCTI MPUUHATTS pimieHb [81].

Po3spobnenns obraonanns ma 036poeHus 0715 BIUCLKOBUX NIMANbHUX ANApamis:

- CHCTeMHMH IHTENEKT, SKUH MaKCHUMaJIbHO CIPOIIY€ B3a€EMOJIII0 TIOTa 3
TexHikoto (Hanp, Matrix, ctBopenuii Lockheed Martin, sxuii Moxe caMOCTIIHO yIpaBIIsSTH
JOCIITHAILKAM TBHHTOKPHJIOM SARA 3a 10MOMOror0 JaT4uKiB);

- TOTY)XXHE 1 KOMIAKTHE Jla3epHe O30pO€HHS /Jisi YCTAaHOBKM Ha JiTaKax-
BUHHUIIyBayax. 3riHO 3 MiaHaMu kepiBHuUUTBa jadbopatopii AFRL Lockheed Martin,
NepIMii  eKCIIepUMEHTaIbHUI BUHUIIYBad, O30pO€HUI HOBUM Ja3epoM, IOBUHEH
nigHATHCA y IOBITps Bxke y 2021 pori;

- MPOEKTYBaHHs, BHUPOOHUITBO Ta MIATPUMKA EJIEKTPOHIKM Ta aBIOHIKH IS
BIlICHKOBHX JIITAKIB;

- po3poOKa ONTHYHUX CHCTEM 1 TEXHOJOTIH — KOMOIHAIlli MYyJTbTUXBUIHOBHX
CHEKTPOMETPIB, JOBFOMIPHHUX 1H(GPaAUYepBOHUX JA3epHUX PaaioioKaTopiB, KOPOTKUX
iMIyabCHHX J1a3epiB. [aTerparis 3D-1a3epHoro paaiosiokaTopa B 0e3mioTHui titak [82];

- po3p00JICHHSI KOMITIOHEHTIB aBialliifHOTO JIBUTYHA.

Po3spobnenus obnaonanmns ons npomupakemnoi ma nogimpsanoi 00o0pouu.
- CEHCOpIB HIYKHBOTO PIBHS MOBITPSIHOI MPOTUPAKETHOT 0OOPOHH;

- TPOTHUIOBITPAHOT 0OOPOHU KOPOTKOTO Aiara3ony;
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- TepeloBUX CHCTEM BHUSBICHHS OE3MUIOTHUX TOBITPSHHUX 3arpo3 Ta ix
HOM'SIKILIEHHS 3 BUKOPUCTaHHSIM HOBUX METO/[IB BUSIBJICHHS;

- MOPTaTUBHOTO, PyXOMOT'O (BCTAaHOBJICHOT'O HAa aBTOMOOIJI1) Ta KIHETHYHOTO
KOMIIJIEKCY 3aXUCTY BiJl IPOHIB, 3/TaTHOTO BUSBIISITH, BIICTE)XKYBATH, 1IeHTH(IKOBYBATH Ta
3HUILYBaTH HEBEJIUKY OE€3MIJIOTHY CUCTEMY JITaKIB;

- TECTyBaHHS €JEKTPOHHOT'O CKaHYIOUOTO pajapy 3 BIIKPUTOIO apXiTEKTYpPOIO
TOILIO.

Po3spobnenns ma supobnuymeo de3nitomuux cucmem HACMYNHO20 NOKONIHHA!

- TAKTUYHUX OC3MIJIOTHUX CUCTEM;

- MOAYJbHOI Oararo(yHKLIOHAIbHOI IIBUAKOPETYJbOBAHOI PYUYHOI Malol
Oe3MuIOTHOI ~ aBilamiifHOT  CHUCTEMHM 13  3arajbHUM  KOHTPOJEPOM,  37aTHOO
MepeHaIaITOBYBATHCS B TTOJI JJI1 BAKOHAHHS KOHKPETHUX 3aBJ/IaHb;

- HOBOI TeHepallii Majoro Oe3MiJIOTHOTO JITaJbHOTO amapaTy, CTabiai30BaHOTO
KapJJaHHUM IT1IBICOM, 11O IHTETPYE Ja3€PHI TEXHOJIOTIT;

- 0E3MIJIOTHHX JIITaKiB YHIBEpCATBLHOTO MMPU3HAYCHHS,

- 0e3MmiJIOTHOI MOBITPSIHOI CUCTEMH, 3JaTHOI PO3TOPTATHCS IMOMEpPEeny pyXy
001i0BOi cvuH 1 3a0€3MeYNTH MPUHANMHI §,5-XBIIMHHHUH MTep10] HaJaHHS PO3BITyBATBHUX
JAHUX Yepe3 CIIOCTEPEKECHHS Ta PO3BIAKY TOIIIO.

Yoockonanenns i niompumra b6otiosux nimaxis, 30kpema Tornado; F-35 Lightning
Il Ta inmmx [83].

Inwi Hanpsamu Haykosux 00CniodceHb ma IHHOBAYIU 8 aepoKOCMIuHil cghepi
BIlICbKOBO20 NPUSHAYEHHSL:

- po3po0Oka cucteM 000pOHHOI 1HpOpMAITii;

- pO3pOOJICHHS Ta YIOCKOHAJIEHHS EJIEKTPOMArHITHUX METOJIB OOCTEKEHHS

3eMJIl, [0 BHKOPHCTOBYIOTHCSA B JaHUN dYac ISl XapaKTCPUCTHKHA 30H TOCAJKH JUIS
BIMCHKOBUX JIITAKIB.

- MPOSKTYBaHHSI 1 BUPOOHUIITBO PAKET i paKeTHUX cucTeM [ 84];

- BU3HAYEHHs BIUIMBY XIMIYHMX OOMOBHMX pPEUOBMH Ha IMEpPCOHAN BIMCHKOBO-
MOBITPSIHUX CUIT,

- OloJoriyHe 3HE3apPaKEHHS Tapsyoro MOBITPS, CIPSIMOBAHOTO HA J€3aKTHBAIIIIO
IYTIUBOTO O0JIaAHAHHS, IHTEp'epy JiTakiBS

- KepyBaHHS MOBITPSHUM PYXOM TOIIIO.

HoBi HaykoBi IOCTiIKEHHS CTOCYIOTHCSI TaKOXX TEXHOJOTIYHUX KBaHTOBHX
CTpUOKiB, KBAaHTOBOI pajapHOi CHUCTEMH, SIKa MPAIIOBATUME B YMOBAaX BHCOKOTO PiBHS
(GOoHOBHX TWIyMiB, IIO MJO3BOJIUTH LIOMY pafapy O€3MOMHMIKOBO 3HAXOJUTH 1
CYIPOBOJIKYBATH JIITAKH 1 paKeTH, 00J1aTHAHI HANCYYaCHIIIIMMU CTEJIC-TEXHOJIOTISMH,
B TOMY YHCJIi 1 akTUBHUMH [85].

OCHOBHUMH €KCIOPTEpaMU Ha PUHKY BIMCHKOBOI a€pPOKOCMIUHOI TEXHIKH y
cBiti € CIIIA, Pocis, Benuka bputanis. Ykpaina Ha uboMy puHKY 3nocigae 11 micre.

patisepu pocmy. CtBopennst kocmiuyaux cuit CIIA y 2020 potii € CIpUSTIUBUM
(dakTopoM [T 30UTBIIEHHSI HAYKOBO-AOCIITHUX PO3POOOK B a8POKOCMIUHIN ray3i Moa0
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HOBHX CYITYTHHKIB 1 TEXHOJIOTIH, SIKI JOMOMOXYTh BIHCHKOBHUM BHUTPATH KOH(MIIKTH B
KOCMOCI.

He3Baxkaroun Ha Te, 110 3pOCTaHHS MTPOMHUCIOBOCTI a€POKOCMIYHOTO 030pOEHHS
(A&D) y mepmy uepry smificHioetbess Criomyuenumu IllTatamu, fesiki iHIN perioHH,
Biumrovatroun Kurail, ®panniro, [aairo, Anouniro, bausekuit Cxin 1 Benukyk bpuranito,
MIKJTF0YATHCS 70 i€l AISUThHOCTI B HAHOIMKUIOMY MaltOyTHHOMY.

binbmie TOro, KOCMOC CTa€ BaKJIMBOI YACTHHOIO 3arajbHOI €KOCHCTEMHU
00OpPOHHOI TMPOMHUCIOBOCTI, OCKUIBKM 3pOcTarya rio0ajbHa HAMPYKEHICTh MOXKE
CTAaHOBHUTH 3arpo3y sl KOCMIYHMX PECYpCiB, TaKUX SK CYNYyTHHKH, Ha SKI 4acTo
MOKJIAJAI0ThCsl BIMCHKOBI oOlepallii, BKIIOYAIOYH CIOCTEPEKEHHsI, 3B'SI30K 1 paKeTHE
HAI[UTIOBaHHA. Ba)JIMBO 3aXUCTUTH IIi aKTUBU, OCKUIBKH II€ MOXE IPHU3BECTH O
Mmimitapu3samii mpoctopy. CIIIA, Kutaii 1 Pocis Bxke moyaau BCTAaHOBIIOBATH TOMIHYBaHHS
B KOCMOCI, a 1HIII1 KpaiHu, Taki sk [liBaiuyna Kopest Ta [Hais1, mocTynoBo 3a HUMHU CIIIIYIOTb.

IIpobnemu. BinbHa TOpriBis € BaxJIMBOW a1 A&D mpoMHCIOBOCTi, OCKUTBKH
EKCIIOPT JIITaKiB 1 030pO€Hb MPU3BOAUTH A0 3POCTAHHS JTOXO/1B, OCOOIUBO ISl KOMITaH1Mi
3 po3BuHeHUX Kpain. Hampuknan, A&D € mpoBiHOIO HETTO-EKCIOPTHOIO Taly33i0 y
CIIA, sixa B 2017 poruti cTBopriia mpodIilIUT 30BHINIHKOI TOPTIBIII TOPTIiBI B po3Mipi $86
MIIP]I.

Ane icHye WMOBIPHICTH TOTrO, IO Ha3piBaHHSA TpaHCATIAHTUYHUX 1
TPAHCTHUXOOKCAHCHKUX TOPTIBEIBHUX HAINPYKEHb MOXE BIUIMHYTH Ha 1€, OCKIIBKA
IMIIOPTHI MUTA, IO MOKIAAAIOThCS Ha CTallb Ta AJTIOMIHIM — KIIOYOBY CHPOBUHY IS
BUpOOHUKIB A&D, BINIMBaIOTH HA 1iHY. bibille BChOr0 MOXYTh MOCTPaXAATH 00OPOHH1
KOMIaHii, K1 y mepury 4epry npoAaroTh iIHO3eMHUM ypsiaam jitaku. Kommnanii A&D, mo
MPAIIOIOTh Y TAKOMY CEPEIOBUIIlI HEBU3HAYEHOCTI, MATUMYTh YCHIX 3aBJASKU MiATPUMIL
JIOBTOCTPOKOBUX CTaOUIBbHUX MPOMMCIOBUX MAapPTHEPCHKUX BIAHOCHH Ta YIPaBIIHHIO
CBOIMHM TJIOOQJIBHUMH JIAHIIOTaMU TMOCTaBOK. Jleski kommadii A&D posrisagaioTh
MOJKJIUBICTh TIEPEHOCY BUPOOHUIITBA B 1HII KpaiHW, 00 YHUKHYTH BETUKHUX Tapudis i
MOPYIIIEHb JIAHITIOTIB TOCTABOK Ta iX 3aTPUMOK.

Oyinka punxy. Y 2018 poiii cBITOBa aepoKOoCcMiyHa Ta 00OPOHHA TPOMHUCIIOBICTh
(A&D) BimHOBHMIIaCSl, OCKUIBKH CBITOBI BIMCBHKOBI BUTpaTH 3pociu. OUYIKYEThCS, IO
MIPOMUCJIOBICTH MPOJIOBXUTH CBOE 3POCTAaHHS y HACTYIHI POKH BHACIHITOK 301IbIIECHHS
BUPOOHUIITBA KOMEPILIMHUX 1 BIHCHKOBHUX JIITaKiB Ta 3HAYHUX OOOPOHHUX BUTpAT.
[Tpubnuzno 38 000 miTakiB, K OUIKYETHCS, OyIyTh BUPOOIIEHI B YChOMY CBITI MPOTITOM
HactynHux 20 pokis [2].

3a BilicbkOBO-aBlaliiHUM MporHo3oM, y 2019-2033 pokax BHpPOOHHUIITBO
BilicbKOBHX JTiTakiB cTanoBuTHME 8016 011. Ha cymy $578,6 mMiupa. OCHOBHUMHU TPABISIMH
€ Lockheed Martin, Boeing, Northrop Grumman, Airbus, AVIC i UAC [86].
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Cucremu 30poi, 030po€HHA i Doenpunacu

Cucrema 36poi, 030poeHHS Ta 6oenpumnaciB (OKyCyeThCs Ha BIHCHKOBO-MOPCHKIT
30poi, apTuiepii, nepeoBiii 30poi, npeun3iiHux Ooenpunacax, BUOyXOBUX peUYOBHUHAX 1
HaJTBax.

VYnockoHalleHa TEXHOJIOTiSI TOYHOTO KEpPOBAHOTO O30pOEHHS Temep €
HEOOX1THOIO YMOBOIO cy4acHOi apmii. KOpOTKOXBHIILOBI MPOTUTAHKORBI 1 aHTUMAaPIIIEBI
YCTaHOBKH, PaKeTH KOPOTKOI, CEPEAHbOI 1 BEMUKOI AabHOCTI, 030pOEHHS “TIOBITpSI-
noBITPS, “TOBITpsA-3eMJIA, OaliCTUYHI 1 KpWJIATI paKeTH TEenep CKIAal0Th
HEHTPAJIbHUNM €JIEMEHT HaWOUIbII TEPEeOBUX HAI[IOHATBHUX BIMCHKOBUX CHIL.
30UTbILIEHHS KITBKOCTI TAKUX CUCTEM 3HAYHOIO MIPOIO 3aJI€KHUTh B1Jl IXHHOI BIICHKOBOI
edexTuBHOCTI [67].

Takox y cucremy 30poi, 030po€eHHs 1 OO€NpuUIaciB BXOIUTh I'pyla TaHKIB,
JIETKUX TYCEHHYHUX 1 KOJICHHUX TPAHCHOPTHUX 3ac00aX, TAKTUYHHUX Ta TEXHIYHUX
TpaHcOpTHUX 3aco0iB. M1 Abrams, Leopard 2, M88A2, M998 cepii HMMWYV,
MRAP 1 AAV7 / LVTP7 — e nuie 3pa3ku TaKUX TPAHCIIOPTHHUX 3aCO01B.

JlocTynHe fAanbHE 1 BUCOKOTOYHE HABEICHHA — ojaDY 3 AyKe NOMYJISIPHUX
HampsIMIB OCTaHHIX POKIB. JlJis 1IbOro po3poOJIs€ThCS Jla3epHE Ta BUCOECHEPIETUYHE
030pOEHHS.

Bucoxoenepeemuuni nazepri cucmemu 3axucmy abo 030pO€EHHA.

- ;asepHi 3axucHI ycTaHOBKH, cTBOpeHi y CIIIA 3a mporpamoro HELLADS,
€ TI0CUTh TOYHUMH, IIBUJIKUMHU 1 TOTY>KHUMH, 11100 BYACHO JIIKB1IyBaTH BOPOK1 paKeTH,
apTUIIEPIICHKI CHApAIU 1 0€3MUIOTHUKUA. B OCHOB1 TEXHOJIOTI] JIEKUTh TBEPAOTUILHUN
BUCOKOEHEPTeTUYHUH JIa3ep 3 PIIMHHUM OXOJIOKEHHSIM;

- 7na3epsa mrypmoBa reunTiBka ZKZM-500. ¥V nanuii yac BeAyThCs 3aKIIIOUHI
poOOTH 3 MIATOTOBKYA BUPOOHUIITBA HOBOTO BUY 30poi, 1 HOBa rBuHTIBKa ZKZM-500 B3xe
CKOPO OMHUHUTHCA HA O30POEHHI CIEIITIIPO3AUTIB KUTAMCHKOT MOMIIT A TPOBEIACHHS
aHTUTEPOPUCTUYHUX omepaliid. 3rifHO 3 HasiBHOIO 1H(popmalliero, rBuHTiBKa ZKZM-500
3/1aTHA Bpa)kaTu Il Ha aucTaHuii 10 1 ximomeTpa, ii Ja3epHuil MPOMiHb Ma€ JOCTaTHIO
MOTYXHICTh, 100 OOBYIJIUTH JIOJICBKY IIKipy a00 3amajduTH €MHOCTI 3 TOPIOYUMHU
MaTepianaMu. Takox jJa3epHy 'BUHTIBKY MOKHA BUKOPUCTOBYBATH y TaAWHUX BIHCHKOBUX
onepanisix. Bona He nmorpebye OoenpumnaciB. BOynoBana mniTiii-ioHHa OaTapesi 3/1aTHa
3a0e3neuntu 10 1000 nazepHUX MOCTPLIIB, TPUBAIICTh KOKHOTO 3 SIKUX CTAHOBUTH MBI
cexkyHu [87];

- HOBE TOKOJIHHS 2inep36yKo6020 eHepeemuuno2o 030pocunsa. EnepreTnuna
30posi He MOTpedye MOpoxXy Ta BHOYXOBOI peYOBHHH, (PYHKIIIOHYE MOBHICTIO 32 PaxyHOK
enexktpuuHoi eHeprii. CHIA po3pobusio 1 modaso BUMNPOOYBaHHS €IEKTPOMArHITHOI
penbcorponnoi rapmaru (ElectroMagnetic RailGun, EMRG), sika 3a0e3mneuye MBUAKICTH
NOJILOTY CHapsay 10 6 MaxiB (7 350 km/4gac) Ta nanpHICTh ypaxeHHs 1t Ha 185 km. [Tpu
TaKW{ MIBUIKOCTI CHAapsJl Ma€ 3HAYHy KIHETHYHY €HEpriro i loMy He moTpiOeH 3apsn
BUOYX0BOiI peyoBuHH. BucokomBuakicHi caapsau (High-Velocity Projectile, HVP), ski
BUKOpUCTOBYIOTEC: B EMRG 30poi, € kepoBaHWMHU CHapsgaMH 3 HHU3BKUM OIIOPOM
MOBITPIO, CYMICHUMH 3 IHIIMMH TUIAMU 030po€Hb. PenbCcOTpOHHI TrapmMaTH MOXYTb
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BUKOPHUCTOBYBATHUCS B SIKOCTI AK TPAJUIIMHAX apTUIEPIACHKUX, TaK 1 3€HITHUX TrapMmar
[88]. Haiib6inpin momupennmu Hanpsimamu HJIJIKP y CIIA B gaHiii 06acTi €:

e po3poOKa, MOJCIIOBaHHS, IHTerpamis 1 BUNPOOYBaHHS HaI- 1
FIIEp3BYKOBUX  KPWIATUX  pPaKeT, TINEep3BYKOBUX JiTanbHUX amapaTiB  (['JIA)
0araTopazoBOro BUKOPHCTAHHS, a TaKOX TINEP3BYKOBUX OOHOBHUX OJIOKIB OalICTUYHHUX
paxer;

® MPUCKOPEHHUI PO3BUTOK BHCOKOIIBHJKICHOI aBlalliifHOI pakeTHOTO 30poi
BEJIMKOT TaJIbHOCTI, @ TAKOXX TEXHOJIOT1/ TEIIOBOI0 3aXUCTY 1 IJIaHepa;

® BHUBYEHHS HOBUX KOHLEMIIA TINEP3BYKOBOI aepOJMHAMIKM 3 METOIO
HOJIIMIIEHHS JIbOTHO-TEXHIYHUX XapaKTepUCTHK 1 KepoBaHOCT1 ['JIA, a TakoK 3MEHIIIEHHS
iX MacorabapuTHHX XapaKTePUCTHK;

® BUBYCHHS JMHAMIKM Ta3iB 1 acpoOJWHAMIKUA IUIa3MHU JUIsI PO3PAXYHKY
HAJ3BYKOBUX 1 TINEP3BYKOBUX TOTOKIB CTOCOBHO TIEPCIIEKTUBHOTO MAaHEBPEHOTO
PO3BITYBAIbHO-YIApHOTO PO3BUTKY ['JIA;

e BceOIYHUI aHalI3 TEXHOJIOTIN CTBOPEHHS KapOMILHUX KOHCTPYKILIN 1is
['JIA, BUBUYEHHS BJIACTUBOCTEH 1 MOXIJIMBOCTEH TEIUIO3aXHMCHUX MaTepiaiiB, po3poOka
JIETKHX 1 CTIMKUX /10 BIJTUBY BUCOKUX TEMIIEPATYp METAJIB 1 MOKPUTTIB JIJISl MOJIMIIECHHS
CUCTEMH TEIUI03axXHCTy nepcrnekTuBHUX [JIA;

® BJOCKOHAJICHHS METOMIB OOpOOKHM 1 BHPOOHHITBA CTPYKTYPHO
IHTErPOBAaHUX CUCTEM Teruto3axucty st I'KP;

® PO3BUTOK METOJIIB IIarHOCTUKH CTaHY €JIeMEHTIB KOHCTPYKLii ['JIA;

® po3poOKa 1 BJOCKOHAJICHHS TEXHOJOTIM BYTJIEBOJHOTO TaJiMBa,
pO3paxoBaHUX HA Jliama30H MIBUAKOCTEN B 5 10 7 uncia M;

® po3poOKa BapiaHTIB KaMep 3TOPSHHSI JJIi BUCOKOIIBUIKICHUX MOBITPSHO-
PEaKTUBHUX JIBUTYHIB 1 MPOBEICHHS 1X BUNPOOYBaHb y Aiama3oHi mBUAKOCTEH Bix 3,5 10
7 uucna M;

® JIOCIIDKCHHS METOJIIB Ta pO3poOKa MPUCTPOIB cTabimi3aiii mporecy
TOpiHHS BYTJIEBOJHEBOTO NaMBa B KaMepi 3TOPsIHHS, OLIHKA 1 IPOBEJIEHHSI BUIPOOYBaHb
MOJIIMIICHUX 1 CTeIiaTbHUX BHJIB BYTJIEBOAHEBOIO MaJMBa, a TAKOX alIbTEPHATUBHOTO
NaJnBa;

® OIliHKa 1 MPOBEACHHS BUIPOOYBaHb EJIEMEHTIB MAJIMBHOI CHCTEMH
JBUTYHIB KOMOIHOBAaHOTO IUKIY, NPSIMOTOYHHMX 1 TINEP3BYKOBUX MPSIMOTOYHHUX
MOBITPSIHO-PEAKTUBHUX JIBUTYHIB;

® PO3BUTOK TEXHOJIOTIH i cuctem ynpasiinas ['JIA [89].

- HenemanvHa eHepeemuuHa 30pos. OTHUM 3 BHIIB TAaKOTO O030pOEHHS €
Ja3epHa CUCTEMa, 3/laTHA CTBOPIOBATH IUIA3MEHHI IIapH, SIKIi T€HEPYIOTh 3BYKH IS
HAJIIKYBaHHS JIIOJeil abo mepemaui curHany npo HeOakaHiCcTh HAOJMKEHHS JIOJCH 10
BU3HAUYEHUX 00EKTIB a00 pyXy Y IKOMOChH HANpsAMY.

Bucoxomouni 6oenpunacu i oezninomui cucmemu. Bce OUIBIIOTO MONIUPEHHS
HaOyBalOTh BHCOKOTOYHI OO€MpHUIIacH — BiJ apTHIEPIHCHKUX CHApSAAIB 1 MiH, A0
aBiaboMO 1 KpUJIaTUX paKeT. 3HUKYETHCS 1 BAPTICTh TaKUX 3ac001B ypaxeHHs. MoxkHa
npunycTuTy, mo uepe3 10-15 pokiB Oyzae BUTiAHINIE BUKOPUCTOBYBATH KEPOBAHI

OoernpuIacy Juist BUpileHHsI Oy Ib-skux 3aBaans [90].
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Cmpineyvka 36pos.
- KOMITIOTEPU30BaHUI IPaHATOMETHBIN KOMIUIEKC XM25 1Jis 3HUILECHHS KUBOi
CHJI TIPOTHBHHUKA,
- MiHIaTIOpHA eJIEKTPOMAarHiTHA MyIIKa JJIs €CMIHIIIB;
— BHCOKOTOYHA CHaWIepchKa TBHHTIBKA, SIKa caMa BMi€ BU3HA4YaTH TOYHE MiCIIe
nonaganHs myii [91].

Hoea enepecemuuni mexmnonoeii abo mexwnonociss Fuze. Po3poOka chiibHUX /
MOAYJIBHUX apXITEKTYyp JETOHATOPIB; 1HHOBAIlIWHI TEXHOJOTIi 3amaaloBaHHs;, JaTYHKH;
THCTPYMEHTH Ta MOJEi JIsl BCTAHOBJIEHHS JI€TOHATOpPA HACTYITHOTO MOKOJIIHHS; JKepesa
YKUBJICHHS — 11 TEXHOJIOT'1YHI HOBUHKH Oy1yTh 3a0€311€4yBaTH MEHIII1, O17IbII EKOHOMIYHO
e(EeKTHUBHI pIIIEHHS IMPHU 3aJ0BOJIEHHI a00 NEPEBUILEHHI MPOAYKTHBHOCTI 1CHYIOUUX
TexHoJorii. Po3poOka LUX TEXHONOrIH O3BOJMTH PO3POOUTH OUIBLI aJalTHBHY Ta
MEHIIIOTO PO3MIpy 30pOr0, a TAKOK MOITIITUTHA MOKJIMBOCTI BUSBIICHHS IT1JICH.

Asianifino-paketnuii 1nentp CIIA BHKOHye TNpPOEKTH 13 MOJIMIICHHS
EHEepreTUKH Ta e(hEeKTUBHOCTI EHEePreTUUHO1 30poi. YCmiXu B eHEpreTHIll MPU3BEAYTh
710 030pOEHHS JTOBTOT0 Jiana3oHy 0e3 10AaTKOBOro 00csTy abo Bary.

[lmanyernces:

- MPOJAEMOHCTPYBATH MPOTOTUI OE3POTOBOI CHCTEMHM ISl Tepenayi eHeprii Ta
JAaHUX Ha TOBITPSHI paKeTH Ta HEBEIHMKI KepoBaHI OO€mpumacy I BUKOPUCTAHHS Ha
POTAIIHUX JTITaKaX;

- MIPOJIEMOHCTPYBAaTH aBTOHOMHY BHCOTY BHOYXY 1 CUCTEMY BU3HAY€HHS IIUT1 JIsI
T1JIBUILICHHSI JIETAJIbHOCTI OOEMPUTIACIB;

- IPOJAEMOHCTPYBATH MiHIATIOPHI, MAJTOCHEPTETUYHI MPUCTPOI BUSABICHHS IIIEH y
30HI BIUTMBY 30pOi;

- pO3pOOUTH TEXHOJIOTII0 MIHIATIOPHUX aKyMYJISITOPHUX OaTapeil AJid MBHUIKOCTI 1
BUCOKOT IMOTY>KHOCTI JIJIsl HEBEJIMKUX Ooenpumnacis [82].

Pakemne 036pocnnus. Tlpotsirom octanHix 10 pokiB pakeTHI TEXHOJOTI] IIBUIKO
PO3BHUBAJIUCS Yy TPOMUCIOBO PO3BMHEHMX KpaiHaX. Llg TeHaeHiiss XapakTepu3yeTbcs
MOIIMPEHHSIM HOBITHIX pakeTHUX TeXHoJjorid, Hacammepen B Pocii, Kutai abo CIIA, a
takok B Ipani 1 IliBHiunii Kopei. MopepHizaiisi pakeTHUX CHUJI KpaiH CTOCY€ThCS
o0urceHb, MIHIATIOPHUX MIJCUCTEM, HOBHUX MaTepialliB, MOJEIIOBAHHS, a TaKOX ix
iHTerparii B 611b111 e(heKTHUBHI CUCTEMH.

Hampukman, BUpPOOHHWIITBO HOBHX CIUIaBIB 13 BHCOKOMIIIHUX CTaJIeBUX 1
KOMIO3UIIHHUX MaTepiajiB IpU3BEE 10 BUMYCKY OUIbII JIETKUX KOPITYCiB, pe3epByapiB 1
OUTBILI MOTYKHUX JABUTYHIB (p1IKHX) 1 POPCYHOK. Y MO€JHAHHI 3 BUPOOHUIITBOM OLIBII
MOTY)KHUX TAJIMBHUX JBUTYHIB, Il KOMIUIEKC MOJEpHi3amii HajacTh KpaiHam, IO
PO3BHUBAIOTHCS, MOKIIMBICTH BUPOOIISITH OUIBII HAAIHHI Ta JOBFOKUBYU1 CUCTEMH 30pOi.

HoBi HanpsiMK TEXHOJIOTIYHOT'O PAKETHOTO PO3BUTKY 30CEPEKEHI, SIK MPABUIIO, HA
OamicTHyHMX  cucTemMax  30poi  (OamiCTUYHMX  pakeT  CcepeAHboi  JaIbHOCTI,
MDKKOHTUHEHTAJIbHUX OallICTHYHUX PAaKeT), a TAKOK KOCMIYHUX IYCKOBHUX YCTaHOBKaX,
nporpamax po3BUTKY 30p0i MacOBOTO 3HUIIICHHS.

VY  cepeaHbOCTPOKOBIN TMEpPCHEKTHBI TOJOBHA BICH PO3BUTKY OalliCTUYHUX
TEXHOJIOT1i, HMOBipHO, Oy/e HampaBiieHa Ha KOCMIYHE CIIBPOOITHUITBO 1 OTPUMAaHHS
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Nepe0BUX IPOMHUCIOBUX IHCTPYMEHTIB JJIsi BAPOOHHUIITBA O1IBIII MOTY>KHUX KOMIIOHEHTIB
nBuryHa. IlommpenHs nUxX TEXHOJIOT1H BiJ] KpaiH, 1110 PO3BUBAIOTHCS, /10 KPaiH, K1 MalOTh
HaMip pPO3BUBATH OaJTICTUYHI MOKJIMBOCTI 4epe3 KOCMIYHI MpPOrpamMH, € CEpHO3HOI0
3arpo3o0l0.

ManeBpeHi 60€roI0BKM MIMPOKO BUKOPHUCTOBYIOTHCS KnuTaem 1t pakeT KOpOTKOi,
CepeHbOI JATBHOCTI.

BinOyBaeTbcsl MOBIIbHE PO3MOBCIOJKEHHSI PAKET BEJIMKOIO JiaMeTpy, TaKuX SK
ipancekuit Sejjil abo miBHiuHOKOperchbkuil KN11, y 61k kpaiH, mo po3suBatoTecs. IIpote
IPOMHUCIIOB] BUKITUKH 3QJTUIIAI0THCS ICTOTHUMH, TTPO [0 CBITYUTH MPUITUHEHHS TECTOBOTO
3amycky Sejjil Bke Oulbllle BOCBMH pOKIB TOMY. bBIIbIly TpHUBOTY BHKIHMKAIOTh
TBEPJIONAJIUBHI PAKETH CEPEIHBOTO J1aMeTpy, SKI BUPOOJSIOTHCS TaKUMHU KpaiHaMu, sIK
Typeuunna, [liBnenna Kopes, bpa3unis, 1o 3611bl1ye pu3uK iIXHBOTO PO3MOBCIOKEHHS
yepe3 NpoaXK Ha MUKHAPOAHUX PUHKAX Ta MIXKHAPOJHE CIIBPOOITHUITBO.

[Ile ouH HaMpsAM TOCIIIJIKEHB — MTEPETIIA]] HaI3BYKOBHX 1 MIEP3BYKOBUX PAKETHUX
mBHIKocTe. Han3BykoBa MBHIAKICTE KOMUBAEThes BiJ 1 10 5 MaxiB, a rinep3BykoBa —
Big 5 MaxiB Ta Bumie. CIIIA mae rpyny BHCOKOHIBHAKICHMX PaKETHUX IPOEKTIB, IO
0a3yroThcs Ha TBepAonanuBHii 30poi: AGM183A Airlaunched Rapid Response Weapon i
Hypersonic Conventional Strike Weapon ta Hypersonic Airbreathing Weapon Concept.
Kuraii 1 Pocis mnpauoroTe HaJl BUCOKOIIBHUJIKICHUMHM KOJICHUMHU TPaHCHOPTHUMHU
3acobamu (HGV) i kpunatuMu pakeTHUMHU KoMIUTekcamu [67].

30post MacoBOTO 3HHUIIEHHSI OXOIUTIOE sIEpHY, 0i0JIoTiuHYy Ta XiMiuHy 30poro. He
JTUBIIAYNCH HA PAa MDKHaApOJHUX JOTOBOPIB, KOHBEHIIA 1 PEXKHUMIB EKCIOPTHOTO
KOHTPOJIIO, TaKuX AK JloroBip mpo HEpO3NMOBCIOKEHHS saepHOi 30poi, KonBeHuis npo
3a00pOHY XIMI4HOI 1 61070T14HOT 30p0i Ta PEXMM KOHTPOIIIO 32 pAKETHUMHU TEXHOJIOT1SIMH,
Jep>KaBH, 110 PO3BUBAIOTHCS, PO3POOISIOTH CUCTEMHU 30pOi, K MOKYTh OYTH 3BUYAHHUM
030pOEHHSM, @ MOXKYTh €()EKTUBHO MOETHYBATHUCS 3 SIACPHUMU MpUCTposiMu. Lst eBosrottis
YITKO CIHIBBIJHOCUTBCSI 3 TEXHOJIOTIEIO YINPaBIiHHSA, SKa MOCTYIOBO J1a€ MOKJIMBICTD
JESKUM KpaiHaMm, 110 PO3BUBAIOTHCS, PO3POOIIATH OLIbII TOUHI PAKETH, HaBITh Y BEJIMKUX
nianazonax. Ilopsig 3 TuM, iHIyCTpiani3oBaHi HOBI OaJiCTHYHI CHJIM MAlOTh JOCTYI O
YIPaBIIHCHKUX 1 HaBITaIliiHUX TEXHOJIOTIH, IO J03BOJSE PO3POOKY 1 BHUPOOHHUIITBO
3BHUAHHUX MOYHUX (Npeyucilinux) cucmem 36poi, CIpUSIOUN PU3UKY IXHHOTO TOITHPEHHS.
Take momupeHHs 1 3pocTarya AUXOTOMisS MIDK 30pO€0 MacoBOTO 3HHUIICHHS 1
OaNMICTUYHUMM TEXHOJIOTISIMM TOBUIBHO, ajié HEMHUHYYe MIAPUBAE ICHYIOUHH pexUM
KOHTPOJIIO PAaKETHUX TEXHOJIOT1H Yepe3 MOsiBY HEKOHTPOJIbOBAHUX BUPOOHHKIB, a TAKOK
yepe3 crienudivyHi BUMOTH Ha HAILlIOHATBHUX PIBHSX [67].

Apwmis CHIA Bu3zHaumna TexHonorii mounoco 036poennsa adbo LRPF (THE LONG-
RANGE PRECISION FIRES FAMILY) cBoim npioputerom moaepHizarii Nel. JIo Takoro
030pO€HHST BITHOCATHCA PAKETH, TayOWIli, CHapsiad, AKi € OUIbII TOYHHUMH 1 OLIbII
CMEPTEeNLHUMHU Ha OUTBIN TOBroMy Jiarna3oHi. [li HOBI cucTemMu MOBUHHI MaTH 3JIaTHICTh
CHpSMOBYBAaTH Ta 3HMIIYBATH a00 JerpajyBaTH CHCTEMHU MPOTHUBHHUKA 1 3a0€3Me4yBUTH
CcB0O0O/Ty MaHEBpY Ta A1 CUJI Hamamy.

Tak, paketu Precision Strike MOBHHHI 3aMIHUTH 3acTapily TaKTHYHY pPaKETHY
cucreMmy apmii y 2023 pomi, 3 po3mupeHuM Aiana3oHoM (10 499 kM), MOJIMIIEHOIO
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crifikictio 10 niepemkoa GPS, migBUINEHOO MBUIKICTIO CTPiIBOM Bix ONHIET 10 ABOX
pakKeT 3a pa3 1 MEHIIIOI BapTICTIO OJHIET PAKETH.

OnoByeHa ray6ina € Habarato MBHUAIIOW 3a MONEpPeaHHKA. JambHICTh CTPLIHOH
pPaKeTHUMU CHapsiiaMH 30UTbIIUTECA 3 22 kM 10 30 KM, KUIbKICTh 3anmiB — g0 1000 3a
JICHb.

[Ipototun HOBOrO mOKOJiIHHSA rapmatHoro aAiBizioHy (ERCA) mepenbauaerncs
Burmyctutu y 2025 pomi. ERCA ckiamaeTbest 3 1BOX YaCTHH: HOBOI paKeTHO-ITIICHIICHOT
obonoHku 1 goBmioi TpyOku rayouni. Ha nomatoxk ERCA Oyne maTu TMOBHICTIO
aBTOMATH30BaHy CHUCTEMY 3aBaHTaXEHHs OO€NpHUIIaciB 1 CUCTEMY 3B'SI3Ky, sika Oyje
IpaloBaTH y cepeloBUIlax, nozoasinenux GPS.

ApMis TIpaIfioe HaJl CTBOPSHHSAM TapMaTHUX CUCTEM, K1 34aTHI TOYHO BpaXkaTH LTI
Ha Bijgctani 100 kM. ['imep3ByKOBi rapMaTHI CHapsIU, K1 JOCATHYTH IIUJII HA BIJICTaHl Y
100 kM, 3a0e3neuaTs 30UIbLIEHY JIETANBHICTh 1 3MEHIIATh MOTPeOy Yy OUIBII TOPOTrHX
pakerax [92].

Posymna, weuoka ma bacamoghynkyionanvua abo inmenexmyaivra 30pos

VY GaratogoMeHHHUX omepaliisx apmii OpaTUMyTh y4acTh B ONEpallisix Ha CyII,
MOp1, y TIOBITP1, KIOEPIPOCTOP1 Ta B KOCMOCI OAHOYACHO, 1 IM TOTP10HO Oyze MIBUAKO
BUKOHYBATH pi3HOMaHITHI Micii. [lJis 1iboro HeoOXiaHa HalicydacHimia 30pos, sika Oyze
HallOUIbII e(eKTUBHOIO B Pi3HUX cleHapisx. HaykoBo-mocnigHa mabopatopis apmii
CIIIA (ARL) po3po06:asie TeXHOOTIT 11 MATPUMKH 0araToyHKIIIOHAIBHOI TOYHOT 1
po3yMHOi 30poi. OOMIHIOIOYHCH JaHWMH, OOYHCITIOBAIPHUMH Ta HaBITal[iiHAMH
MO>KJIMBOCTSIMHA, BUKOPHUCTOBYIOYM MEPEXKY NaT4YMKiB, 11 30posi Oyae mepenaBaTu
iHpopMaIlito BIICbKOBOMY KOMaH/IyBaHHIO, BKIIFOUAIOYN CUTYAIliiHY 0013HAHICTH s
OPUIHATTS OOIPYHTOBAHUX PILIEHb.

Bueni ARL Takox I1ykaroTh MOKIMBOCTI AJIsl HAJIaHHS 11l 30poi BIacTUBOCTEN
MPUCKOPIOBATUCS 10 HAI3BYKOBUX MIBUIKOCTEH 1 mpuiiMatu pi3HI (popmu, 100
MPUCTOCYBATUCSA J0 HOBUX YMOB, BUKOPHCTOBYIOUM i1H(OpMAIliIO, OTPUMaHy Bij
BOpOra.

Po3po0nsitoThest HOBI KOHIENINT Ui aBiallifHUX pakeT, SKi MOXYTh OyTu
3aCTOCOBaH1 Oy Ab-SIKOI0 apMIMCHKOIO CHIIOIO (HapIIp., MOPCHKOIO), sIKa MOKE BUMAraTH
3aCTOCYBaHHS TIMEP3BYKOBUX OOETPUIIACIB.

Jlroocwki pecypcu. Ockinbku apmis CIIA 1 Mopcebka mixoTa IparHyTh pO3LIMPUTH
CBOi MOXJIMBOCTI [IJIi TIATOTOBKH JI0 TOTEHIIHHOTO «OJIU3BKOTO» KOHQIIKTY,
NOCHJTIOETHCS aKLEHT Ha HAaBaXKJIMBIIIOMY 1 HE3MIHHOMY YYaCHUKY BIHHH — OKPEMOMY
COJIJIATI.

KitouoBi HampsiMu  JTOCHIJKEHb IMOAO KUBOI CHJIM apMiii: MakcHUMIi3allis
BIDKMBAEMOCTI; ONTUMI3AIllg HIYHOTO Oa4eHHs; CUTYyalliiiHa 0013HAHICTh; MAHEBPEHICTb;
BUKOPHUCTaHHsI po3MIMpeHoi peabHocTi [93].

JIo  eKimpyrouux TEXHOJIOTIH BIIHOCHTBCA  PO3POOJEHHS  CONAATCHKOTO
KaMy(QuIsDKy, SIKH Ma€ aBTOMATHYHO ITiJUIaIITOBYBATHCS i OTOYYIOUE CEpEIOBUIIIE.
TexHomorisi 6a3yeTbcs Ha BIACTUBOCTIX MeTaMarepiaiiB, 3a JOMOMOTOI0 SIKUX CBITJIO
MO3Ke He BigoOpaxkatucs BiJ 00€kTa (110 poOUTh HOro BUAMMMM), & OTUHATH HOTO.
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Jlo HaBYATBLHUX TEXHOJOTIH HACTYMHOTO TOKOJIHHS BiJHOCHUTHCS BOJIOJIHHIM
MaJIOk0 CTPUICHIBKOIO 30PO€I0 — MOETHAHHS CTPLICIIbKOT 30poi 3 BIpTyaaIbHOIO PEaJIbHICTIO.
Tak, OpuTaHcbka IiH)KEHepHa d¢ipma Meggitt po3poOmwia CcUCTEMY TiATOTOBKH
BoruenansHoi 30poi (FATS) 180LE — 180-rpagycHuii ky0 BipTyasJbHOI peasbHOCTI, B
SKOMY TPHM BEJIMKUX €KpaHU 0€3 MOJIIB MOJAENIOIThH PI3HI CUTYyalli pealbHOro JKUTTA Y
BHCOKOMY pO3pi3i, M0 Ja€ BIHCHKOBUM MOXJIMBICTh MIABUIIUTH PEAKIII0 HAa 3arpo3u i
TouHIicTh cTpinbOu. FATS 180LE mopemoe mo 20 pi3HUX 030pO€HB, BKIIOUYAIOYH
MICTOJIETH, TBUHTIBKU, PYLIHUI], a TAKOK MEHII CMEPTEIbHY 30pO0, Takl SIK MepLEeBU
cupeit 1 TASER. Conparu, siki BHUKOPUCTOBYIOTH ULeHTp FATS, MOXyTb Takox
TPEHYBATHUCh Y MOBHIN TEMpsIBl, BUKOPUCTOBYIOUHU JIXTapUKU, BOyAOBaH1 y 30poro, s
imiTamii HiYHMX cuTyarlii [94].

Hoeimni mamnku, neeki eycenuyni mpancnopmui 3acoou mowjo

Punok 00MOBHX TaHKIB CTPIMKO PO3BHBABCS MPOTSATOM OCTAHHBOI'O JAECATUIITTS.
HeszBaxkatoun Ha nepeHaCUUEHHS, PUHOK 3aJIUIIAETHCS MPUOYTKOBUM I THX IPABLIB, K1
MaloTh yCHillIHI Tporpamu. MozepHi3ailis HanpasiieHa Ha po3po0IeHHs, BAPOOHUIITBO Ta
NOCTaBKY 0010BHX MaliuH HOBOTO MOKONiHHSA (NGCV) Ta 065aqHaHHS 1Sl HUX, 30KpeMa!

- O€3MUJIOTHUX TPAHCIIOPTHUX1 3ac00iB 13 3JaTHICTIO IIBUAKO 3HAXOIUTH
CKJIQJIHI L1 Y CKIIATHUX YMOBaXx;

- HOBITHBHOT'O 00JIaTHAHHS, CIPSIMOBAHOTO Ha 3MEHIIICHHS 3arp0o3 1Jisi 00MOBUX
MamuH 0e3 30UTbIIeHHs Bark OpoHi. AKTHBHI CUCTEMH 3aXUCTY — IATYUKH, TPOIICCOPH Ta
1HIIII KOMITOHEHTH — HE € 3aMiHOK0 I OpOHI, aje BOHHW MOXYTh 3HAYHO ITiIBUIIUTH
KUBYUYICTh TPAHCIIOPTHHUX 3acO0IB 1 COJAATIB IUIAXOM IHTErpauii CUCTEM >KOPCTKOTO 1
M'IKOro BOMBCTBA CYIIPOTUBHHKA (CUCTEMH KOPCTKOr0 BOMBCTBA — BUOYXM ab0O CHapsIIH,
o0 3HUIIUTH a0 BIABEPHYTH BXIAHUH BOTOHb, CHCTEMH M'SKOTO BOMBCTBA —
BUKOPHUCTOBYIOTh JJATUHKH, K1 BUSBISIOTH CUTHAIM 30pOi 1 BiIIPABIISIIOTE IMITYJIBCH Ha 11
ToJIaBJICHHs). MaiOyTHI iHHOBAIIIT — aKTUBHE 3HIKECHHS PiBHS BUOYXY, aJalTUBHA OPOHS
Ta 1HTr101TOpU 0OCKYpAHTIB;

- Ha3eMHHUX TPAHCIOPTHUX 3ac00iB 13 POOOTOTEXHIUHOK OINepaniiHO
CHUCTEMOIO, IO OXOIUTIOE CTIEKTP aBTOHOMii Ta pOOOTOTEXHIKM, BKIIOUYAIOYH POOOTIB 13
MaJMMH BUOYXOHEOE3eUHUMHU OO€pHITacamu,

- CUCTEMY JOIMOMIKHOIO po3mi3HaBaHHS LIIboBUX 00'ekTiB (AITP), mo6
3MEHIINTH HAaBAaHTKEHHS Ha MEPCOHAN i JO3BOJIUTH iM e()eKTHUBHIIllE BUKOHYBATH CBOI
Micii. Conmatu B 6010 ab0 Mpu MaTpyIrOBaHHI BUKOHYIOTh OJJHOYACHO JIEK1TbKa 3aBJaHb:
HiATPUMKY 3arajbHOI CUTYyaliiHOI 0013HAHOCTI, CIIUIKYBAHHSA 3 BUIIMM KOMaHIyBaHHSM,
TUTaHYBaHHS 1 KOPUTYBaHHS MapUIPYTiB JJIs MUJIOTOBAHUX 1 OE3MIIOTHUX TPAHCIOPTHHUX
3ac001B, MOHITOPUHI MICLS PO3TallyBaHHS AATUWKIB 1 30ip iH(opmalii BiJ AEKUIBKOX
JaTYUKIB. Y PaXxOBYIOUH BCi I1i 3aBJaHHS, BOHH MOXYTh HE 30CEPEAUTHUCS Ha 300pasKeHHSIX
JATYUKIB, K1l MOXYTh MICTUTH 0arato 00'€KTIB Ta AKi MOYKHA IHTEPHPETYBATH SK I[iII.
BusnaueHHss Ta NpPUAHATTS pillleHb IIOAO OOTPYHTOBAHOCTI MOTCHIIMHUX IIed €
KPUTUYHO BaXKJIMBHM, TOMY pPO3pPOOJICHO BHUIIEO3HAYCHY CHCTEMY. ANTOPUTMHU IS
TiATPUMKH IUIECIPSIMOBAHOCTI Ta IPUNUHATTS PIillICHh Pa30M 3 HOBUMH BJIOCKOHAJICHUMU
naTyrkamMu OyAyTh 3/1aTHI 3HaXOJIUTH MPUXOBaHI 11 B pi3HUX (POHAX 1 B PI3HUX YMOBaX.
Bonwu 3a0e3nedyoTh aBTOMaTU4HE BUSBICHHS SK CTAIllOHAPHHX, TaK 1 PyXOMHUX 3arpos,
30UIBIIYIOUH )KUBYUICTH 1 JtetanbHicTh NGCV [95];
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- CTBOPEHHS JIETKOOPOHUPOBAHHON OOWOBOI MAIIMHU HE JYXKE BEITUKUX
pO3MipiB, SKa 3a pPaxyHOK MaHEBPEHOCTI Ta IHIIMX TEXHOJIOTIA 3JaTHAa YCIIIIHO
IPOTUCTOSITH CYYaCHUM CHUCTEMaM MPOTUTAHKOBUX O30pOEHB 1 3aJ0BOJISIHATH TaKUM
BUMOI'aM: 3MEHIIEHHsA rabaputiB 1 Baru MamuHu Ha 50% (y MOpIBHSAHHI 3 TaHKaMu
CEPEIHBOTO 1 JIETKOTO KJACY); 3MEHIIEHHS YHCENIBbHOCTI eKinaxy MiHiMyM Ha 50% 0e3
3HIKEHHS e(DEKTUBHOCTI X [ii; 301mbpieHHs MiHiMyM Ha 100% mIBHUIKOCTI MepeCcyBaHHS;
3IaTHICTh MEPEMIIICHHS TPAKTUYHO 1O Oy Ib-sIKIH MepeciueHii MiCIIEeBOCTI; MaKCUMaJIbHE
3MEHIIIEHHS TEIJIOBOTO CIIIy 1 3HVKEHHsI panapHoi "BuaumocTi [96].

IIpobnemu. Ins epexkTHBHOTO (PYHKITIOHYBAHHS HOBITHBOT'O 030pOEHHS HEOOXI1THO
Iyxe 06araTo eHeprii, JpKepesl sIKoi y T0CTaHbO KOMIIAKTHOMY BUKOHAHHI Ha CbOTOJIHI HE
icHye. BukopucranHs mMaorabapuTHHX SI€pHUX PEAKTOPIB MOKE OyTH BHUIIPaBIaHO Y
Jy’Ke P1IKMX BUIAKaX, 10 [MOB’A3aHO K 3 EKOHOMIYHUMH [IPUYUHAMH, TaK 13 pU3UKaMHU

oe3neku [97].

paiisepu. TlparHeHHs [0 MiJBUIICHHS TOYHOCTI, JAJIBHOCTI Ta IIBUAKOCTI €
JIpaiBepoM ISl KEpOBaHOI 30p0i, HE3aJIeKHO BiJ KJIACy CHUCTEM 1 XapakTepy BHMOT.
Pazom BoHM CIpUSIOTH 3pOCTAHHIO 3arajibHOi €()eKTUBHOCTI Ta JIETAIBHOCTI paKeT.

Oyinxka pumnxy. IlporHo3um nmms cucteM OO€NMpHUMAciB BKIIOYAIOTH apTHIIEPIIO,
3€HITHY apTWepito, 0Oararopa3oBi paKeTHI CHCTEMH, MOBITPSHO-IECAHTHI 3aco0H,
TUcTieHcepu OO€eNpuUnaciB, MEPEHOCHI MPOTUTAHKOBI / TPOTUYTOHHI CUCTEMH, CTPLICIBKY
30poro. Hampuknan, camoxigna rayouns CAESAR 155 wmwm, mnpotumnoBiTpsiHa
aptunepiiiceka cucrema L / 70, PC3 M270, BLU-109 / B i cepis GBU-10 Paveway,
JazepHa kepoBaHa 6omMOa 1 T.1.

[Iporno3z na 2019-2033 poku mnependavyae BUpoOHHMITBO 2426648 onuHUIL
o3poeHHst Ha cymy y $28 mupa. OcHoBhi rpaBui — Boeing (monaiimenme 21,23%),
American Ordnance, Raytheon, Rosoboronexport, and NORINCO.

[TporHo3u 1mo0 TpaHCTOPTHUX 3aC001B CTOCYIOTHCS TAHKIB, JIETKUX TYCEHUYHUX 1
KOJIICHUX TPAHCHOPTHUX 3ac0o0iB, TaKTUYHHUX TPAHCHOPTHUX 3acO0IB JIOTICTUKH Ta
1HKEHEPHUX TpaHCTOpTHUX 3aco0iB. Hampuknan, M1 Abrams, Leopard 2, M88A2, M998
cepiit HMMWYV, MRAP i AAV7 / LVTP7 Tomo.

ITporuo3s Ha 2019-2033 pokax ckiaaB 89575 oxununp Ha cymy $67,86 mup.

OcuoBuumu rpaiiMu € Oshkosh Truck (20,6%), Iveco Defense Vehicles Division,
BAE Systems, NORINCO ra I3painscska MOD/IDF [98].
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BioTexHoJioriuna 30post

Texnonoriunuii mporpec y O10JOTIYHUX HAyKaxX JJaBHO CTaB BHUKJIMKOM IS
MDKHApOJAHUX Ta HALlIOHAIBHUX YPSAIB, OCOOIMBO 11010 3a1100IraHHs pO3MOBCIOIKEHHIO
010JI0T1YHOI Ta XIMIYHOI 30poi 1 3amoOiraHHs IHIIUM O10JOTTYHUM PHU3UKaM, TaKUM SIK
BUITAIKOBE BUBLIbHEHHS matoreHiB. [Iporpama po33opoenns OOH, ony6iikoBana y 2018
POI1Ii, ONPUITIOTHIIIA TIEBHI 3aHETIOKOEHHS 1100 "3aTHOCTI HOBUX TEXHOJIOT1H 3MEHIIUTH
Oap'epu 13 AOCTYIy Ta BUKOPHUCTAHHS 3a00pOHEHOI 30poi, sIK 1€ MOke OyTH y BHUIIAJIKy
CUHTETHYHO1 010JI0T1i Ta pearyBaHHs reHiB".

Y nanuii yac O1OTEXHOJIOTiS CTPIMKO BHMIIJIa Ha TEpPEaOBI IMO3WIli HayKOBO-
TEXHIYHOT'O IIPOrpecy 1 1ie 00yMOBJIEHO PSAAOM ii 0COOIMBOCTEM:

- 610TeXHOJIOTIYHE BUPOOHHUIITBO € HAYKOMICTKHM, a 1€ 3HAYUTh, 1110 HOTO PO3BUTOK
TATHE 32 CO0O0I0 1CTOTHE M1ABUILECHHS €()eKTUBHOCTI €EKOHOMIKH;

- y cepi 610TEXHOIOTIH BaXXKO pO3MEXyBaTH (PyHIaMEHTAIbHI JOCITIKCHHS, 3
OJIHOTO OOKYy, 1 mpuKIagHi — 3 iHmoro. lle 3HaxoIuTh CBOE BUPAXKEHHS B TOMY, IO B
010TE€XHOJOTli  MPAaKTMUYHO  BIACYTHIM  4YacoBUH  pO3pPUB  MIDK  OTPUMaHHIM
byHIaMEHTaIBFHOTO PE3YyIbTaTy 1 PO3POOKOI0 TEXHOJIOTIH, IO JO3BOJSIOTH 3MIMCHUTH
HOro MpakTUYHE OCBOEHHS;

- TEXHOJIOT'11, 3aCHOBaH1 Ha BUKOPUCTaHH1 KJIITUH 1 O10JIOTTYHUX MOJIEKYJI, HAJAI0Th
BEIIMKI MOJJIMBOCTI Yy BHKOPHUCTAHHI MPUPOJHOTO PI3HOMAHITTSA, pPe3yibTaTH
byHIaMEeHTaTbHUX 010TEXHOJIOTTYHUX JOCIIIKEHb MalOTh BiTHOCHO XOPOIITY MOKJIUBICTh
pOrpaMyBaHHs 1 MOTEHIIIHY IPAKTUYHY BaXKIUBICTh;

- OlorexHoJoTisl 3abe3leuye MOKIWBICTh 3aMiHM HEBITHOBIIOBAHUX PECYpCIB
BiJTHOBJIFOBAHUMU, TOMY BOHA PO3IIIHIOETHCS SIK 3aCi0 BUPIIIEHHS Mpo0OIieM, TOB'sI3aHUX 13
nehiIUTOM HEBIAHOBIIOBAaHUX MPUPOJAHHUX PECYPCIB;

- OioTexHouOrisl 3a0e3neuye OUThIN JIETKUM JOCTYN 10 3HaHb, IHCTPYMEHTIB 1
KOMITOHEHTIB /Il CTBOPEHHS KUBUX OPTraHI3MIB;

- OlOTEXHOJIOTisI Ma€ IIBHAKO PO3MOBCIOKYBAaHUN Habip I1HCTPYMEHTIB s
mouikarii reHis i opranizmis (Hanpukian, CRISPR);

- 010TeXHOJOrisA JIETKO 30JMKYEThCS 3 IHIIMMH Tally3sMH HAYKH 1 TEXHIKU
(HampuKIad, XiMi€lo, IHXEHEPi€r0, iIHPOPMATHKOIO);

- BimOyBaeTbcst ONUGPYBaHHS Ta aBTOMATH3aIlisl Ol0JIOTIYHUX EKCIIEPUMEHTIB,
BUPOOHUIITBA TA JAHUX.

Jlo 2020 poxy O4YIKYEThCSI CTBOPEHHS KOMIIAKTHOTO MEIUYHOTO OOJagHAHHS
NPUAHATHOI BapTOCTi, SIKE JTO3BOJUTH MPOAYKYBAaTH HAWBAXIIMBILI OpraHH JIIOJCHKOTO
oprasizMy 31 CTOBOYpOBHUX KJIITHH B yMOBax JAepxaBHuX 1 npuBaTHuX kiiHik CIIA, kpain
3axigHoi €Bpornu, [3painto Ta AnoHii.

CuHTeTHYHa T€HOMiKa CTa€ BIJIHOCHO JIETKOIO Yepe3 MOSBY «aBTOMATHU30BaHUX,
BucokomnpoaykruBaux JJHK-cuHTe3aTOpiBY, 3MaTHUX BIATBOPIOBATH MaTOTEHHHIA TeH 200
inpekuidnuii Bipyc i3 mocmigoBHocti JIHK, mo 30epiraetscs B xomm'totepi [99].
[TpoayKTUBHICTH LUX IHCTPYMEHTIB 3pOCTAa€ TEMIAMH, SIKIi OOEpHEHO MPOMOPILIiiHI X
BapTOCTI.
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JIuckycii moa0 KOHBEpreHilii 010TEXHONOTIYHUX JOCATHEHb 13 JOCSATHEHHSMU B
IHITUX Tady3sSX HAayKW 1 TeXHIKH, HaMpUKIad, B XiMmii, iHQopMaTuil abo iHXXEHEpHii
TISIIBHOCTI, TTOYaJIMCs 1aBHO, 30KpeMa B pamkax KonBeH1lii mpo 610J0Ti9HE 1 TOKCUHHE
030poenns 1972 poxky. [IpoTe icHyto4a cuctema ynpaBiaiHHA 010JIOTTYHUMEU TEXHOIOT1IMHU
Mae OOMEXEHY 3JaTHICTh BCEOIUHO aHaI3yBaTH Ta HAJEKHUM YMHOM pearyBaTu Ha
pU3MKH Ta MpoOJeMH, IO BHUHHUKAIOTH Y 3B'SI3KY 31 MIBUIKICTIO Ta CKIIAIHICTIO
TEXHOJIOTIYHOTO Tporpecy B okpeMmux obmactsx. OcoOIMBO 1€ CTOCYETHCS TEXHOJOTIN
aauTUBHOTrO BUpOoOHUNTBA (3D ApyKy), IITYy4yHOTO 1HTENEKTY (Al), KBAHTOBOI TEXHOJIOT1i
1 pOOOTOTEXHIKH — 111 TEXHOJIOT1] MalOTh BEJIMUE3HUM MOTEHIIIAN, ajie TaKOXK 301IbIIYIOTh
MO’KJIUBOCT1 3JIOB)XKMBAHHSI Ol10TEXHOJIOTISIMU Ta PO3MOBCIOPKEHHSI O10J0T14HOI 30poi
[100].

MixHapoaH1 CTPYKTYpHU 3 KOHTPOJIIO HaJ 030pOEHHSAMH Ta HEPO3MOBCIOIKEHHIM
HE PO3POOWIM Y3TO/KEHMX TEXHIYHMX CTAHIAPTIB ISl BU3HAYEHHS SKOCTEH HOBUX
TEXHOJIOT1H Ta OLIHKHU iX PU3UKOBOCTI.

JlocarHeHHs B raixy3i 010TeXHOJIOT1 OOILSIIOTh 3HAYHI IepeBar Jisl CyCHuIbCTBa,
BKJIOUat0un 0103aXHCT BiJ MaTOreHI1B, MOAU(]IKALIIO T€HIB Ta OPraHi3MiB, OCOOIUBO THX,
10 BUKJIMKAIOTh 3aXBOpIOBaHHS. [IpoTe BOHM TakoX HECYTh 3HAUHI PU3UKHU CYCIIIHCTBY.
HaykoBi gocsrHeHHS 3pOOUIU TEOPETUYHO MOKIUBUM CTBOPEHHSI abCONIOTHO HOBOI
010J10T19HOT 30pOi NUITXOM CHHTE3Y a00 BIATBOPEHHS ICHYIOUHMX, BUMEPJIUX a00 30BCIM
HOBUX MAaTOTEHIB; ILIAXOM 3MIHM IMYHHOI CHCTEMH, HEPBOBOI CHCTEMH, F€eHOMY abo
MIKpOO10MH; 3a JAOMOMOror 30poi "TeHHUX NPHUBOJIB", AKI MOXYTbh HIBUAKO 1 JCIIEBO
MONIMPIOBATH MIKIUIMBI T€HU Yepe3 MOMYJAIil TBapUH 1 POCIHH; IIJISXOM JOCTAaBKU
MATOTEHIB 1 O10JIOTIYHUX CUCTEM HOBUMHU 3aCO0AMH.

Pusuku g 6e3nexu:

* OLIBII JICTKUH JJIsI IIUPOKOTO KOJIa JTFOJIeH JOCTYII 10 3710BXKUBAHb pe3yIbTaTaMU
HaYKOBUX JIOCIIIJI’KEHb;

* 3HaYHUI MOTEHI1aJl HeLJIbOBOTO BUKOPUCTAHHS Yepe3 KOHBEPTeHI10 3 1HIIUMHU
HOBUMH TEXHOJIOT1SIMHU;

* OLTbIIIa MOJIMBICTD aTaKH 1 MiBUIIEHHS BPAa3JIUBOCTI;

* pO3MMUpPEHHSA Cipoi 30HM MDK JO3BOJICHOIO OOOPOHHOIO [isIBHICTIO Ta
3a00pOHEHUMH HACTYATLHUMU JTISIMHU;

* BROXKKICTh BUSBJICHHS 1 BHU3HAYCHHS NMPU3HAYEHHS BUKOPUCTaHHS O10J0TIYHOI

360poi [101].

B3arani Gionmoriuna 30posi ckiiamaeTbesi 13 HeOe3meyHoro O10J0TIYHOTO areHTa i
CUCTEMH JIOCTaBKU. BuOip, mpoekTyBaHHs, po3poOKa Ta MaHINyJIOBaHHS areHTOM s
KOHKPETHOI BifICbKOBOi METH BIAPI3HIETHCS BiJ MPOCTOTO BUKOPUCTAHHS O10JIOTTYHHX
MaTepialliB, BKIIOUAIOUM MMATOTeHH a00 TOKCHYHI areHTH, LIUUTI0 — JJIs 3JI0BMHCHOTO
BUKOPHUCTaHHS Ta 3a0e3ne4eHHs epeKTUBHOT (aTanbHOCTI.

BinnoBignuit matoreH Moxke 1HGIKYBaTH ULUIb (CHIBPOOITHUKIB YCTaHOBH,
HaceJIeHHs PETioHy, KpaiHU, MaTepUKy TOIO) 1 BUKIMKATH XBOPOOy ab0 CMepTh Micis
NOLINPEHHS, HE 3a3HAI0UN BIUIMBY Ha HABKOJIMIITHE CEPEIOBHILE.

Cuctema poctaBku O10JIOTIYHOI 30pOi € MPUCTPOEM, IO MOJETUIYE HAaJEKHE
PO3MOBCIO/KEHHSI 1 NUCTIEPTryBaHHS areHTa TaKUM YWHOM, 1100 3pOOUTHU IiIb OUIBII
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CHPHUUHSITINBOIO 10 edekTy maroreHy. Hampuknaa, OanoH Jyuisi pO3NUIIEHHS y JITaKy,
1H'eKIIIST areHTa, MOKJIMBO, MOKPUTA 3aXMCHUM MaTepiajioM Karcysia abo rpaHyna, abo
CIIpelt i IiJIecpsAMOBaHOTO BOMBCTBA Y pasi aucrepcii aepo3oiio e(heKTUBHICTh
3aJIeKUTh Bl TOTO, YA YACTMHKHU NATOTE€HY MarOTh MOTPIOHUH PO3MIp s MOTJIMHAHHS
IUXAIBHOIO CUCTEMOIO MIIIEHI.

upoka xaTeropiss NEpelIOBUX ABTOMATHU30BAHMX TEXHOJOTIH BHUPOOHULTBA
BKJIFOYA€ KOHBEPreHIio 6iorexHonorii 3 3D napykom, Al, poOOTOTEXHIKOIO.

3D napyk Moxe BHPOOIATH OO'€KTH TPAKTUYHO OYIab-aKO01 (OPMH IUIIXOM
HAHECEHHS MaTepiaiiB IIap 3a MIapoM Ta iX 3JIUTTA 3 BUKOPUCTAHHSM PI3HUX METOJIB,
TaKuX K €KCTPY3isd 3 PO3PIHKEHHSAM, CTPYMEHEBUM JIPYK, cTepeoiTorpadis, CriKaHH 1
TUTABJICHHS JIa3€POM a00 €JIEKTPOHHUM ITPOMEHEM.

KounBeprenuiss meroniB BupoOHunTBa 3D ApyKy — Te, IO 4YacTO Ha3MBAIOTh
OlOMPUHTOM, € OJHUM 3 HAHOLIBII MEPCIIEKTUBHUX METOIIB PETeHEPATUBHOI MEIUIIMHHU.
bionpuHT Mae moTeHIian APYKyBaTH IiJIi OpraHM 13 >KMBOI TKaHWHH. Ha BiaMiHy Bif
MaTepiaiiB, 0 BUKOPUCTOBYIOTHCS B SIKOCTI BUXITHOI CHPOBHHHM B iHIIMX MammHax, 3D
JIpYK BUKOPHUCTOBYE IIACTMAcH, MeTanu a0o 1HII HEXHMBI MaTepiajid 13 BKIIOUYEHHSIM
JTIOJIATKOBOT CKJIAJIOBOI 13 *KUBUX KIIITHH, SIKI AYyX€ YYyTJIWBI JO YMOB HABKOJIUIIHBOTO
cepenoBHIIa, ioro GakTopiB pocTy Ta audepeHiiallii, a TakoX 0coOJUBOCTEH MOOYI0BH
tkanuuu [102].

Jlnst GlompwHTa 3aCTOCOBYIOThCS W 1HINI Martepianu. Hampuknan, ruaporeinsb
OloiHdeKIii MOXHAa HAHOCHUTH NUISXOM €KCTpy3ii abo B KpamelapbHOMY BHTIIAII 3
BUKOPUCTaHHSIM cTpyMeHeBoro Apyky. Crepeoinitorpadis, $Ska BHUKOPHUCTOBYE
(GOTOIHAYKOBaHY MOJIMEPHU3aLII0 JUIsl 3aTBEPIIHHA TOYHOI CTPYKTYPH PIAKOI CMOJIH
HUIIXOM BIUIMBY, HANPUKIAJ, YIbTpadioJeTOBOro CBiTIa, MOXKEe OyTH BUKOpPUCTaHA IS
noOy/I0BU TOYHUX MOPUCTHX KapKaciB JUIsl iHXKEHepii TkKaHuH. MoxnuBocTti MetoniB 3D
IPYKY BapilOIOThCS 3alleKHO BiJ I1X MNPUAATHOCTI JUIsi PI3HUX THIIB TKAaHUH 1
BUKOPUCTOBYBAHUX METOJIIB TKAaHMHHOI KOHCTPYKIii, OCOOJMBO B 3aJ€KHOCTI BIJ
HIATPUMYIOUYUX CTPYKTYp 1 MaTpulib, 10 BUKOPUCTOBYIOTHCS J1s iMITallli a00 CTPYKTypHU
TKaHWH KJIITUHU.

Tpu ocHoBHI kommoHeHTH 3D npyky, siKi € KIIOYOBHMH: Mpwial (MalivHa);
CUPOBMHHI MaTtepianu; HUpoBi aitnu 30ipku, AKi HaAAIOTh 1H(OpPMAILIiI0 TPO 00'€KT IS
APYKY.

Mooicniusocmi, wo eunauearomv 3 KoHeepeenyii 0iono2ii ma adumusHo2o
8UPOOHUYMBA

3D npyk Mo’ke 3amporoHyBaTH MiIBUIICHY aJallTUBHICTh Ta MOJIMIINTH JOTICTUKY
SK JUIs BIMCHKOBHMX OIlepalliif, Tak 1 AJis JIIKBiJaIii HACIiAKIB KatacTpod abo KpU30BHUX
CUTyaIlild, J03BOJSIOUYM BUPOOHMIITBO Ha Micii moxaii. Hampukman,  posroptraHHs
MOOUTHbHUX JTa0OpaTopiii B 30HAX KOH(IIKTY i PEMOHTY 1 BUPOOHHIITBA 3aracHUX
qacTuH. Y MaiiOyTHpoMy 3D npyk MOXKe NOTEHIIITHO 301IbIIUTH MOKIMBOCTI MEIUYHHUX
i PO3/IITIB MUITXOM BUPOOHHIITBA TKAaHUH a00 IMIUTAHTATIB HA MICIIi.

INonmoBHoOtO mepeBaroto 3D npyKy € 3MaTHICTh BUPOOIATH 1HAUBITYAIbHI €JIEMEHTH
0e3 HeoOX1THOCT1 BUTOTOBJISITH HOBI (POPMHU KOXKHOT'O pasy, MepeKoHIrypyBaTu BepCcTaTu
a00 BUKOPUCTOBYBATH HaBUYKU PYYHOTO BUTOTOBJICHHS.
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BuxopucranHs GiONMPUHTIB MOMXJIMBO TAKOXK JUIsl APYKY TMOBHO(DYHKITIOHATHHUX
JIOHOPCHKUX OPTaHiB, SKI MOYKHA IMIUIAHTYBAaTH 1 MIATPUMYBATU B OpraHi3Mi JIOJWHU,
MOJKJTMBO, ACCATUIITTIMH, BAPOOHUIITBA Pi3HUX BUIB TKAHUH JJIs1 METUYHUX JTOCITIHKCHb
i TectyBanns [103].

3actrocyBanHs 3D npyKy BUKIMKAJIO 3aHEMOKOEHHS LIOJI0 MOMIUPEHHS 010J10T19HOT
30poi, 0cOOIMBO y 3B'A3KY 3 MOMKJIMBICTIO BHUKOPHUCTaHHS OIONPUHTEPIB A 00XOAY
Oap'epiB, MO0 HAKIAIAIOTHCA HAIIOHATBHUMHU CHUCTEMAaMH EKCIIOPTHOTO KOHTPOIIO.
[Topsinox nennuii OOH 13 po330poenns knacudikye 3D Apyk sSK TpUKIAN, SKAN
NEMOHCTpYE "3MaTHICTh HOBHX TEXHOJOTIM jgomomaratd y HeOaxxaHoMmy abo
HEBU3HAUYEHOMY PpO3IMOBCIOJDKEHHI KOHTPOJhOBAaHUX ab0 4YyTIMBUX NpeaMeTiB" —
O0COOJIMBUI BUKIIMK, SIKHA HEOOXIJHO PpO3BSI3aTH, MOXIMBO 3a00pOHUTH SIK YaCTUHY
MDKHAPOTHOTO PO330POEHHS Ta HEPO3MOBCIOHKECHHS 3ycrib [104].

LImyunuii inmenekm ma 6iomexHo102is

MamviHHe HaBYaHHS, SKE BIAMOBIJIA€ 3a PO3IIMPEHHS 3aCTOCYBaHb IITYYHOT'O
iHTenekty (Al) — miaxij, 1o CKIagaeThes 3 MOOYI0BU CUCTEM, SIKI MOXKYTh HaBYaTH cebe
BUKOHYBaTH KOHKpPETHE 3aBAaHHSA. BiH BiIpi3HSAEThCA BiI TpaauliiiHuX MeTomiB Al
IpPOrpaMyBaHHs, B SKUX Yy (DIKCOBaHMX, MaTEMAaTUYHUX T€PMiHAX BU3HAYAETHCS CHOCIO, B
SKOMY 3aBJIaHHSI TOBUHHO OyTH BUKOHAHE CHUCTEMaMHU.

P03BUTOK HOBMX METO/IB MAaIlTUHHOTO HABYAHHS, JI0 SKUX BITHOCSTHCS TITHOUHHE
HaBYaHHS, YTOYHEHI BepcCil «IITy4YHOI HEHPOHHOI MEPEXi» Ta K1 CIIUPAIOTHCSA Ha 3HAHHS
JIIOJICBKOTO MO3KY, CTATUCTUKHU Ta MPUKIIAJHOI MAaTEMAaTHKH, CcTaBca Ha nmodarky 2010-x
POKIB 3aBASKH YCHIIIHIA amanTarmii a0 «MIHOMHHOTO HaBYaHHS». I[IpocyBaHHS
ITMOMHHOTO HaBYaHHS Oylio 3AIHCHEHO BHACHIIOK KoMepIiamsaiii rpadigHux
nporecopiB (GPU), Tumy koMI'toTEpHOTO 4ina, Ta PpO3BUTKY TEXHOJIOTII BEJIUKHUX JIAHHX,
Ha OCHOBI SIKMX MOYKHA CKJIACTH aJTOPUTMHU MAITMHHOTO HAaBYAHHSI.

JIB1 OCHOBHI 3aJ1ayi, ¢ BUKOPUCTOBYETHCS MAIllUHHE HAaBYaHHS, € PO3MI3HABAHHS
300pa)ke€Hb 1 PO3Mi3HABAHHS MOBH. Y CEKTOPi OXOPOHH 370pOB'S TNIMOMHHE HaBYAHHS
CTBOPIOE HOBI MOKIIUBOCTI JIJIsi aBTOMATH3AIlli aHaIi3y METUYHUX 300paKeHb, TAKUX K
PEHTIeHIBChbKE Ta MarHiTHO-PE30HaHCHA ToMOrpadis.

MaimHHe HaBYaHHS Ma€ BEJIMKI MEPCIIEKTUBH, aje, sk 1 il Al TexHomorii, Moxe
CTBOPHUTH BEJIMKI PU3MKH JUIS JIFOACTBA.

V BiliCBKOBIH cdepi METOAM MAIIMHHOTO HABYAHHS 3a3BUYail 3aCTOCOBYIOTHCS IS
pO3Mi3HAaBaHHS MIIIEHI, 1[0 B IIMPOKOMY CEHCI € MPOOIeMOI0 pO3Ii3HABaHHS 300Pa’KEHb;
y TporpaMax pO3BiIKM Ta CHOCTEepeKeHHS Ha ocHOBi ganmx bBIIJIA, ocHameHux
JaT4dKamMHu - Bi3yanmizaulii; |y cUCTeMax MIATPUMKH OPUMHSATTS — pilleHb, sKi
BUKOPHUCTOBYIOTBCS B PI3HUX J0OAATKAX, TaKUX SK CHCTEMH MEIUYHOI IiarHOCTUKH,
BUPOOHMIITBO, MAPKETHHT, 010TE€XHOJIOTISX TOIIO.

MammHHe HaBYaHHS Ma€ BEJIUKHM TMOTEHIAal Yy JOCTIHKEHHI O10J0T1YHUX
iHIUIEeHTIiB. MamuHHe HaBYaHHS MOXKE MIATPUMYBATH BU3HAYCHHS TOTO, YH €
O10JIOTT1YHHM THIIMACHT PE3yNbTaTOM LIIECIPIMOBaHOI Aii a00 B1IOYBA€THCS MPUPOJIHO,
HaNpuKIaa, iAeHTUQIKyoYH OioJoTiYHy 30pol0, OTpUMaHy 3a JOMOMOTO TeHHOI
imKeHepii. BusBIeHHS TEHHO-IHXEHEPHUX OpPraHi3MiB B)XE MOXIIMBE, OJHAK MOXE
3alfHATH KiJbKa TH)KHIB, MalllMHHE HaBYaHHSI MOXE 3HAYHO TPUCKOPUTH TIPOIIEC
BUSIBIICHHSI.
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V BilicbKOBi#l cpepi MOKYTb OyTH CTBOPEHI HOBI MOKJIMBOCTI JJIsl BAOCKOHAJICHHS
JIFOJIMHU: «IIPOLEC HAIICHHS JTIOAUHY 3JaTHICTIO, IO BUXOUTh 32 PAMKHU TUIIOBOTO PiBHS
a00 CTaTUCTUYHO HOPMAJILHOTO Jiana3oHy (pyHKIIOHYBAaHHS IS JIOJUHU B UIOMY». Al
MO’K€ TOTIOMOI'TH BiiICbKOBUM BU3HAUYMTH, YOTO MOTPeOye COAAT, a MOTIM NepeadadnTH,
AK W coJIIaT MOXE pearyBaTv Ha MOCHJICHHS MOTpiOHMX sikocTeil. Ha mifcTaBi nanux
PO TEHOM 1 3JI0POB'sl, BINCHKOB1 MOTJIM O TaK0X BU3HAYUTH, K1 BUJIH TIEPCOHAII30BAHOI
MEIUYHOI JOMOMOTH (BaKIMHa, aHTHOIOTHKM a00 1HIIA MEIWKaAaMEHTO3Ha Teparris) Oyme
HE0OX1JIHa COJIIATy JIJIsi KOHKPETHOI Micii. JIIkyBaHHS MOKe, HATPUKJIIA/, i ABUIIUTH OIIp
BOiHA JI0 MIEBHOTO MATOr€Ha 1 HaBITh, MOTEHI1IHO, IEBHOTO TUITY 010J0T1YHO1 30pOi.

OctanHl gocarHeHHs B ranys3i Al TakoX MaroTh BEJNMKI NMEPCHEKTUBU B Taiy3l
0io3axucty. Al MoXe ONMOMOTTH HAI[lOHAJPHUM Ta MDKHApOAHUM OpraHawm,
BIJIMOBITAJILHUM 32 3aro0iraHHs Ta OOpoThOy 3 O1OJIOTIYHMMH IHIIMACHTaAMH, OYyIb-TO
HaBMHUCHI a00 MpUpOJHI, 00 OTpUMATH Kpally CUTYyalliHy OO13HAHICTH 1 MiJBUILUTH
CBOIO 3/IaTHICTh NMPUHMATH OOTPYHTOBAHI PIIIEHHS B KPUTUYHUX cuTyauisx. Hanpuknan,
MaIllMHHE HaBYaHHS MOXE BUKOPUCTOBYBATHCS M OO0'€IHAHHS MAHUX 3 JEKUTBKOX
mxepen [105].

MarmHHe HaB4aHHS MOTJIO O TaKOX JOTIOMOTTH 3 IHTETpalli€l0 JaHuX, 310paHux B
30H1 Ypa)X€HHS XBOPOOOIO, MOPTATUBHUMU JIAOOPATOPIIMH T€HOMHOTO CEKBEHYBAHHS,
TaKUMH SIK J1TabopaTopis B KOpoOIll, 110 BUKOPUCTOBYeThbca B I'BiHel Ta bpaszwmii mms
BiJIcTe)XEeHHsI eBoitomii BipyciB EbGoma 1 3ika. o cTocyeTbcsi TMpOrHO3YBaHHS, TO
MAaIllMHHE HaBUYaHHS MOXE TaK0X BUKOPHUCTOBYBATHCS [JISi MPOTHO3YBAaHHS TOTO, SIKi
3aXBOPIOBAHHSA MOXYTh BUHUKHYTH 200 MOIIMPUTHUCS B KOHKPETHIN 001acTi.

3actocyBanHs Al B ramy3i 610T€XHOJIOTII MOCUIIIOE YUCICHH] PU3UKH, TOB'sI3aH1 3
PO3pOOKOIO Ta BUKOPUCTAHHIM O10JI0TTYHOT 30pOi.

[To-epmie, Buxkopuctanus Al s 61070TIYHOTO Ta MEIMYHOTO aHANI3y MOXKE
BIJIKDUTH MOKJIUBICTH YIIBTPA-IIbOBOI 010JI0TIYHOT BiHU. Y MHUHYJOMY OloJjloTiyHA
30posi HalUIOBaHHA Ha reorpadiunuii perioH. JlocsrHeHHS B Tamy3l O10T€XHOJOTIT
3poOMIIM MOXKJIMBUM BIUIMB 010J10T14HOi 30poi JiMile Ha LiIbOBUX OCIO 4epe3 3HaHHS
Te€HOMIKH, JAHUX PO 3J0POB'sl, MOMEPETHHOTO BILTUBY BaKIIMH BU3HAUCHUX OCI0.

[To-nmpyre, Al Moke TOJETIIUTH PO3BUTOK IMEPEAOBUX OIOJOTIYHUX AareHTiB,
npuHaiiMHI TeopetnyHo. OnudpoBka O10JOTIYHUX JAaHUX Y MO€AHAHHI 31 3POCTAIOYOIO
JOCTYIHICTIO CHHTETUYHOI 010J10T1i BXKe Pi3KO 3MEHIIMIa Oap'ep BXOJKEHHSI HOBAUYKIB Y
MPOIIEC PO3BUTKY 010710T1YHOT 30p0Oi. 3MTOBMUCHUHN aKTOP 3aBIASKH MAIIMHHOMY HAaBUYaHHIO
BXKE MOXKE BTpy4YaTHCS B XapaKTEPUCTUKH 30YyIHHMKA, ONTUMI3yBaTH MYyTallii MaTtoreHa,
30UTBIIUTH HOTO TIepeady abo BipyJIEHTHICTh, HE MalOYU IPSIMOTO JAOCTYITY 10 (Pi3UYHOT
naboparopii [106].

[To-Tpete, pO3MOBCIOKEHHS JOJATKIB INTYYHOTO I1HTEIEKTY B O10TEXHOJIOTIT
301IbIIy€e €KCMO3MII0 Ooun(pPOBaHUX Ol10JOTIYHMX AaHUX JUIs Kibepartak. Kommanii, mo
30epiraloTh TeHOMHI a00 MeauYHi JaHi a00 BUKOPUCTOBYIOTH Al mist ix oOpoOku st
KOMEPIIHHUX LiJeH, MOXYTh OyTH OpI€EHTOBaHI Ha 3JIOBMHUCHHMX aKTOPIB, SKI MParHyTh
BKpacTu HEOOpOOIIeHI TeHOMHI Ta MEIMYHI JIaH1 a0o 1H(popMallil0, OTpPUMaHy B pe3yJbTaTi
anamizy ganux [107]. Lleli pu3WK MOCHIIOETHCS THUM, IO KOMIIAHIi, SIKI 30MparOThCs
TeHOMHI JaHi 1 JaHi Mpo 370pOB'S 3a JONMOMOTOK JTONATKIB JJisi cMapT(dOHIB, 4acTo
BUKOPHUCTOBYIOTh XMapHI CXOBHINA JAHUX, SIKI MOXYTb OYyTH OiJbIl Bpa3lIWBUMHU IO
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kiOepatak. I[lotiMm BuKpazeHi maHi MOXYTh €KCIUTyaTyBaTUCS 3JIOYUHISIMHA IS
MIPOMUCIIOBOTO IIMUTYHCTBa a00 IMIaxpaiicTBa, po3poOKH TIMOTETUYHOI yJIbTPa-IiIbOBOI
010J10T19HOI 30p01, ONMKMCcaHO1 BHUIIIE.

Ilpoonemu. PiBeHp (iHAHCYBaHHA Ta EKCIEPTH3U, a TAKOXK TEXHIYHa 0Oa3a,
HEOOX1/IH1 Il po3pOOKH IIIITLOBOT 010JI0TTYHOT 30p0i, 03HAUAE, 10 JIUIIE BUHAX1IJIUBUH 1
MOTHBOBAaHHH CY0'€KT, UMOBIPHO, JOCHIIIUTH 1[I0 MOXJIHMBICTh. [HIN akTOopu OYIyTh
BUKOPHUCTOBYBATH 3BHYaiiHI METOJIM — BOTHEMAaJIbHA 30post a00 oTpyTa. 3actocyBaHHs Al
JUIsL  yIBTPa-ULIbOBOI O10J0TIYHOT BIMfHM Ha CHOTOJHI HE MOXE MPEACTaBISATH
HEBITKIIQIHOTO a00 BEJIMKOTO PU3HUKY.

bionoeis natoc pobomomexnika

biotexHosoris miaBUIy€e MT00ANTBbHY 3aTHICTh BUSBIISTH Ta JIKyBaTH XBOPOOH,
BUKJIMKaH1 IPUPOJAHUM 30y THUKOM 200 BHACIIOK 3JI0YMHHOTO JisTHHSI.

[Ipu BUsABIEHHI Ta MOHITOPUHTY O10JIOTIYHHUX 1HIIMACHTIB HOBOIO TEXHOJOTIEIO
e «mabopatopia Ha mikpocxeMi» (LOC). IIpuctpoi B LOC inTerpytoTh 1a00paTopHi
GyHKIIT B OAMH KOMITIOTEPHHUM Yill 1 aBTOMATUYHO MPOBOASTH HIMPOKUN CIIEKTP
3aBllaHb, BKJIIOYAIOYU BHSIBICHHS Ta MOHITOpUHTI maTtoreHiB. Kpim exoHOMIi
(Gb1HAaHCOBUX 1 JIOJCBKUX PECypcCiB, HEOOXITHUX M7 TPOBEACHHS KOMIUIEKCHOI
miarHocTukH, TexHooriss LOC Moke pUCKOPUTH BUSBICHHS 010JI0TIYHUX 1HITUACHTIB
[IUIIXOM MEIUYHOI MJIarHOCTHKHM Ha MICI HAJaHHS JIOIMOMOrM O€3 HaJCWIaHHSI
TECTOBHX 3pa3KiB /I Ja00OpaTOPHOTO aHAMTI3y.

JlocsrHeHHST B pOOOTOTEXHIll TaKOX JJO3BOJISIIOTH 3amo0iraT Ta MIBHAKO
pearyBaTH Ha O10JIOTi4YHI iHIMAEHTH. J[pOHIB, HANIPHUKIIAJ, MOKHA BUKOPUCTOBYBATH
JUTSL TIBUKOT TOCTaBKH JIIKAPCHKUX 3aC001B 1 TOCTaYaHHS KPOBI JI0 BIAAAJICHUX MICIIb.
Jlesiki kommaHii Bxe MpornoHyoTh 1o nociyry B CIIIA, selinapii Ta nesikux Kpainax
Adpuku. PoGoTu Takox MOXYTb BHUKOPHCTOBYBATHCS JUisi OOpOOKH HeOe3meuHuX
(XIMIYHHX, O10JOTTYHMX a0 PajlOJIOTIYHMX) MaTepialliB Yy HaJI3BUYaWHIM CHUTYaIlli.
Cyu4acHi NpaBOOXOPOHHI OpTaHy, SIK IPaBUIIO, BXKE MAIOTh TaKl CUCTEMH.

PoGoToTexHika TakoX HaJ1a€ HOB1 MOKITMBOCTI JUTSI TOCTABKH 010710T19HOT 30p01.
Komeprriiini 0e3mijioTHI  JIITaKM MOXYTh OyTH BUKOPUCTaHI s 3AIHMCHEHHS
arpoTepopusMy (TobTO TEPOPUCTUUHUX aKTIB, CHpPSIMOBaHUX Ha
CUTBCHKOTOCTIONAPCHKY ~ MPOMUCIOBICTE a00 TOCTauyaHHS MPOJIOBOJBCTBA IS
HACeJIeHHS, 30KpeMa IIISTXOM BHKOPUCTAHHS O10JIOT1YHUX areHTiB MPOTU Xy1o0u abo
KyJbTyp). Pexpeariitai nponwn, taki sk DJI Phantom, Takox MoXyTh OyTH OCHaIIeHI
PO3MUITIOBAYEM 1 BUKOPHUCTOBYIOTHCS ISl PO3MUJICHHS 30y THUKA B TPOMAJCHKUX a00
MEPEMOBHEHUX TMPOCTOpax. YK€ € JAaHl MpO BUKOPHUCTAHHS OC3MUIOTHUX JITATBHUX
amapartiB JUIsl TOLIMPEHHS B MOBITPI 3apa)K€HUX KOMAax 1 PI3HUX THUIIIB KamcCys aJis
JIOCTaBKU XIMIYHUX 1 O10JIOTIUHUX peuentyp. € MOXKIMBICTh CHOPSAKEHHS Karcyl
TpaHKBLI13aTOPaMH, OTPYWHUMH, PATIOAKTUBHUMH Ta HAPKOTUYHUMU PEYOBHHAMHU 1
30y mHUKamMu iHpEKIIHHIX 3axBoproBanb [109].

PobGotu3zariist 1abopatopHux poOIT MOXKE 3pOOUTH PO3BUTOK O10JI0TTYHOT 30pOi
JISTIINM, IIBUJIIITNAM 1, MOXKJIMBO, OUTBII JOCTYITHUM, MPOIIECOM JJIsl OLIbII MIUPOKOTO
koja cyO'extiB. Y nonosiai HamionansHoi akanemii Hayk CHIA 3a3HavaeTbes, 110
IHCTPYMEHTH aBTOMAaTH3aIlil JO3BOJIAIOTH JOCIITHUKAM TIEperyisiiaThd Bce OUIbIII
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KOJIEKL1i TeHeTUYHUX MOCTIAOBHOCTEN a00 (I3UUHUX 3pa3KiB AJISl LIUPOKOTO CHEKTPY
BJIACTUBOCTEH 1 BUPOOJIATHA COTHI TUCAY KJIOHIB 1 BapiaHTIB 3a JIY€HI THXXKHI. MokHA
CKOPHUCTATUCS IMMU MOKJIMBOCTSIMHU, HANPUKIAMI, IS CHPOLICHHS TECTYBAaHHS
areHTIB, IMiIBUILEHHS BIPHOCTI Ta TOHKOI HACTPOMKH HAI[UTFOBAHHS.

IIpobremu. OOMe)eHa TOBTOBIUHICTh aKyMYJISTOPIB 3aJUIIAETHCS OCHOBHHM
IHKCHEpHUM 3aBIaHHAM. Po0OoTH, $Ki TpamioloTh BiJ OaTapei, piaKO MOXKYTh
MPAIIOBATH MPOTATOM TPHBAIOTO 4Yacy. [[isi eHeproeMHuX 3aBIaHb POOOTH TIOBHHHI
OyTu mpuB'si3aHi J0 JKepena eHeprii a00 BUKOPUCTOBYBATH MAJIUBHUMN JIBUTYH, IO
YCKJIAIHIOE 1X BUKOPUCTAHHS B TIEBHUX CEPEIOBUILAX.

Ilepesacu pobomu3zayii:

- CIIPUSHHS aBTOMAaTH3aIlli Ta00paTOPHUX POOIT, IO B CBOIO YEPTY MOKPAIILYE
e(EKTUBHICTH 1 BIATBOPIOBAHICTh €KCIIEPUMEHTIB,

- MiJBUIICHHS TMPOIYKTHUBHOCTI, OCKUIBKM POOOTH MOXYThb MOTEHIIHHO
NPOBOJIUTH EKCIIEPUMEHTH 24 TOAWHH Ha 100y, KOXKCH JIeHb THXKHS, 0e3
BTPYYaHHS MTPAIliBHUKA;

-  MOXJIMBICTb JUCTAHI[IHHO TMPOBOJWUTH EKCIIEPUMEHTH Yepe3 XMapHi
TEXHOJIOT'11;

-  MOXJIMBOCTI Juia ekcrutyatanii Al B Oiojoriuniii cdepi. PoGoroTexHiuni
naboparopii TeHEPYIOTh MACHBHI 00CATH JaHUX (HAIIPUKJIIAI, 33 TOIMTOMOTOI0
aBTOMATHU30BAHOTO CKPUHIHTY T€HOMHHUX JaHUX MAaTOT€HY), AKI MOXKYTb
MOTIM aHAII3YIOTHCSI CUCTEMaMU IITYYHOTO 1HTETIEKTY.

Y BIHCHKOBUX KOJIaX OOTOBOPIOETHCS THUTAHHSA TaK 3BAaHOI «PEBOJIOLII Yy
BIICHKOBIIi CIPaBi», sIKA CTOCY€ETHCS TTUOOKOTO BIUIMBY iH(POPMAIIHUX TEXHOJIOTIN
Ta IHIIUX TEPEIOBUX HAYKOBUX PO3pOOOK y 010- Ta HAHOTEXHOJIOTISIX, HAa MalOyTHI
CUCTEMH 030pO€HB 1, MOKIIUBO, HA caMy TIPUPOY BeAeHHS BiitHU. JlocmiKeHHs, 110
MPOBOJIATHCSA 3apa3, OyAyTh OCHOBOIO Juisi BUpOOIeHHs 30poi uepe3 10 a6o 20 pokiB y
maitoyTaromy [108].

Jlesiki nepcnekmugHi HanpamMu HayKo80-00CiOHOI OisIbHOC.

- JIOCIIIJDKEHHST IOJI0 PI3HUX ETHIYHUX pEaKIii HaceJIeHHS Ha OCOOJIMBO
HeOe3nevHi 1HQEeKUiHHI 3aXBOPIOBAHHS;

- BHUBUYEHHS MOTEHLIMHUX areHTiB 010J0T14HOi 30poi: 30yAHUKHU TyJspemii,
cuOIpchbKoi 53BM, OpYIENbo3y, JTUXOPAJKH JEHTe, KOHTO-KPUMCBHKOI TeMOparudHol
JMXOPAJKH Ta iH., 0 nepeaarThest komaxamu [109];

- JIOCITIJKEHHSI 11010 HOBUX Oiomartepiaiis;

- 3abe3nedyeHHs] 0013HAHOCTI TIPO TPAAUIIIMHI Ta HETPAAULIHI 010J0TIYH1
3arposy;

- JOCHI/DKEHHS. 1010 OIOKOHTPOJIIO, TOMEpPE/KEHHST Ta MIATPUMKHU
NPUMHSATTS pillleHb, MOJIETIOBAHHS MOKJIMBOCTEH;

- JOCIIHKEHHS IMOJ0 BaKIMH TPOTH MEIUYHMX KOHTP3axo[iB, IS
TEpaneBTUYHUX 3aC00iB, COPSIMOBAHUX Ha 3HUIICHHS 010JIOTTYHHUX 3arpo3;
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- po3poOKa Ta TeCTyBaHHS XIMIYHOrO / O10JIOTIYHOTO NUICHdy Mics
BUOYXY, 301p AaHUX ISl MOJICIIOBAHHS PE3yJIbTaTiB BUKOPUCTAHHS 010J0T14HOT 30poi
[100] Toro.

Ilpobaemu. 3arposa 3acTocyBaHHS 010JI0TTYHOT 30poi y CydacHOMY CBITI IOCTIHHO
nigBuiyetscs. lle oOyMOBIEHO SIK BIUIMBOM MOJITHYHUX 3MiH, TaKk 1 OypXJIMBUM
PO3BUTKOM TEXHOJIOT1H B TAKUX Tally3fX, K 010JI0T1s, FTEHETHKA 1 MPOTEOMIKa (BUBYEHHS
OUIKIB, iX (DYHKIIIH 1 B3aEMO/II1 B )KMBUX OpraHizmMax).

[Ipotuais mommMpeHHIo OionoriyHoi 30poi 3aiimMae cepiio3He MiCIle B psay
CBITOBHX Mpo0Oiem 3abe3neueHHs Oe3neku. /(s 11 BupimeHHs HeoOX1IH1 3HaYHI 3YCHILISA
CBITOBOI CHUTBHOTH II0JI0 MPUUHATTS JIEBUX Ta Y3TOHKEHUX 3aXO0J1B, a TAKOXX BBEICHHS
CAHKIIIH I TIOPYIIHKUKIB, 3aCHOBAaHUX HA 3araJIbHOCBITOBUX MPHUHITUINAX 3 HEYXUIHHUM
iX IOTPUMaHHSM.

[linBumeHi pU3WKH, TMOB'A3aHI 3 BUKOPUCTAHHSM TE€HETUYHHX JaHUX, TaKOXK
NEPELIKO/HKAIOTh 3POCTaHHIO 010TEXHOJIOTTYHOTO PUHKY.

Hpaiisepu.  P0o3BUTOK  pUHKIB  A3iaTChbKO-THXOOKEaHCHKOTO  PETiOHY,
brmuzbkoro Cxony, Adpuku Ta Jlatuncekoi Amepuku. Taki kpainu, sik Kutaii, [amis,
Asctpamnisi, OAE, Cayniscbka Apais Ta bpasumisi 3aKkynoByrOTh O10aKTUBHI CTIOTYKH
ab0 XapyoBi MpemapaTy 3 METOIO MOJIIIIECHHS KUTTS CBOIX TPOMAJISH.

Oyinka punxy. PUHOK O10TEXHOJIOTIH OIIHIOETHCS OararbMa OpTHI3aIlisIMU, aje
OLIIHKH BIfICBKOBOTO CETMEHTY IIbOI'0 PUHKY € HEJOCTYITHUMH.

binbie nmonoBuHU 060pOTY cydacHOi cBiTOBOI OloiHaycTpii mpunanae na CIIA.
OO6csr ¢iHaHCyBaHHS TUIBKM HayKOBOI IPOrpamMu XiMiKO-010J10T14HOTO 3axucty Ha 2019
p. cranoButh $1048 MiTH, B iHIIMX TpOrpaMax TaKoX TepeadadeHi 3aX0/1H i3 3aXUCTy Ta
npoTuAii OlonoriuHiii 30poi. [HmUMU KpaiHamu, IO 3AIMCHIOIOTH JTOCHIJKEHHS Ta
BUITYCKAIOTh 3HAYHY YacTKa CBITOBOI OioTexHOJIOTiuHOT poaykilii, € Kutaii Ta [Hais.

Punok OiorexHosorii omiHoBaBcs Ha piBHi $218012,1 man y 2017 p. i, 3a
nporHozamu, pocsrae $471336,4 muua go kinmg 2025 p., 30LIBHIYIOYKCH IIOPIYHO Ha
10,5% mnpotsirom 2018 - 2025 pp. CermeHT TKaHMHHOI IHXKEHEpii Ta pereHeparnii,
6ioinopmaTHKu OyayTh HAWOUIBII MIBUAKO 3POCTAIOYUMHU Y IPOTHOZHOMY TEPiO/Ii.

[mxeHepiss TKaHWUH € Tany33l0, sSKa MiAnanae mija OloMeIuYHy I1HXEHepilo 1
pereHepaTUBHY MEJIULMHY, IO CTOCYETHCS 3aMIHM a00 pereHepaii KIiTHH, TKaHUH a0o
oprasy Ui BiIHOBJIEHHS HOT0 MPUPOJHOTO 010J10TTYHOTO (DYHKIIIOHYBaHHS.

3acTocyBaHHS CerMeHTY 0101H()OPMATHKHU BKIIFOYAE€ OOUUCITIOBAIBHUM MIAX1] 0
BUBYCHHS XKUBUX ICTOT Ha MOJIEKYJISIPHOMY DiBHI, a came: yNpaBIiHHA Ta 30epiraHHs
Ol0JIOTIYHMX  JAaHWX,  BKJIIOYAIOYM  pE3yNbTaTH  T€HOMHHUX,  MPOTCOMIYHHX,
TPAHCKPUNTOMIYHHUX, XEMOIHGOPMATHUBHHUX, BETEPHHAPHHUX, CLIHCHKOTOCIIOMAPCHKUX
JIOCJIIIPKeHb, TAHUX CYJIOBOI HayKH 1 01000€3MeUeHHs Ta €KOJOTIYHUX TOCHIIKEHb, 110
BUMAraloTbCs pIi3HUMHU  (papManeBTUUHUMHU, OIOTEXHOJOTIYHUMHU KOMIAHISIMH Ta
NOCTa4aJbHUKAMH MEIUYHUX MOCHYT, TAaKUX SK JIKapHI, CTPaxoBi KOMMaHii Ta iH.
Po3Butok i1HGOpMalIMHUX TEXHOJOTIM Ta Y3rO/UKEHHS MIJBUIICHUX BUMOT 10
010TeXHOJIOT1i, MBHUIIIE 32 BCE, CIPUATUMYTh 3POCTAHHIO CETMEHTY 010iH(QOpMATHKU B
nporHozoBanomy nepiozi [110].

3a mporno3amu Grand View Research, Inc., punok 6iotexnonoriit 1o 2025 p.

nocsirae $727,1 mipn i3 Temnamu pocty y 7,4% [111].
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3a mporno3amu kommadii Ernst&Young, odiKyeThCS 3pOCTaHHS PUHKY
6ioTexHosorii Ha 5-30% B 3anmexHOCTI BiJl cekTopy. HaiiBuile 3pocTaHHs OYIKYETHCS B
00J1acTAX JIIKApChKUX MpernapaTiB Ta AIarHOCTHKH, PEKOMOIHYBaHHS Ta CEKBEKTYBAaHHS
JIHK [112].

3a mporHo3amu Ine onHiei kommnanii — Transparency Market Research, punox
0i10TeXHOJIOTIi 3pocTae y cepenaboMy Ha 11,6% mmopivuno [113].

[IpoTsiroM ocTaHHIX M'SITH POKIB Ti100abHA 1HAYCTPis O10TEXHOIOTIH 3pocTaa i
nocsirna npuoyTky y $3019 mupa y 2019 poui [114].

3a ycepeIHEHUMH OLIHKaMH MOKHA OYIKYBaTH 3POCTaHHsS I100aJIbHOIO PUHKY
61oTexHosorii Ha piBHI 10% mopivHo.

KirodoBi kommaHii, 1Mo MaloTh 1 MaTUMyTh HAHOUIBITY YacTKy pPHHKY B
rJ100anbHIN 010TeXHOMOTIUHIN Tamy3i, BKIodaroTh Thermo Fisher Scientific Inc., Merck
KGaA, PerkinElmer, Inc., Agilent Technologies, Inc., F. Hoffmann-La Roche Ltd.,
Danaher, QIAGEN, BD, Bio-Rad Laboratories, Inc., Illumina, Inc., Johnson & Johnson,
Roche Holding AG, Gilead Sciences Inc., Pfizer Inc., Novartis International AG i Amgen
Inc.
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BUCHOBKHA

OCHOBHMMH 1HHOBAllIHHUMHU HampsMaMH B 00JacTi 030pO€Hh € KOMILIEKCH
B3a€MOJII MalllMH 1 BIMCHKOBOCIYXOOBILIB, O€3MUJIOTHI OOWOBI MalIMHU 1 poOOTH,
aBTOHOMHA 30posi, TIEeP3BYK, CIPSIMOBAHA €HEPTis, @ TAKOXK COI1aJbH1 TEXHOJIOT11, TaKl K
«YTpaBIIHHS TallaHTaMU», TOOTO PO3BUTOK TBOPUOTO TMOTEHIAy Ta 3alydeHHS
BIICBKOBOCITY>KOOBIIIB 1 CIIBPOOITHHKIB OOOPOHHHMX TMIJIPUEMCTB B 1HHOBAI[IHUMN
nporec.

I 3BWYaifHO, HAWMEPCIIEKTUBHIIIMN HANMpsAMOK — ITy4HHH iHTenekT (Al). 3apa3
HaBITh T€, IIO BXE CTBOPEHO B 00JACTi MAalIMHHOTO HaBuaHHs Ta Al, mMae 3HayHUM
NOTEHIlia)l s 3a0e3MeveHHs] HalioHanbHO1 Oe3meku, [lomanpmmii po3BUTOK IHOTO
HANPSIMKY SIKICHO 3MIHUTB apMii 1 BUJIU 030pO€HB, SIK KOJIUCH 11€ BiAOYIOCSA 3 BUHAXOJI0M
MOPOXY, MOSBOIO JIITAKIB 1 TAHKIB, CTBOPEHHAM sJIEpHOT 30pOi.

Bigomuii 6i3necmen limon Mack 3asBuB, 10 IITYYHUH 1HTENEKT B KIHIIEBOMY
MiJICYMKY 3HUILUTH JIOJCTBO, TOMY BiH 1 i€ 116 ekcrepTiB, HAyKOBI[IB Ta MPEICTAaBHUKIB
KOMIaHI{ CEeKTOPY HOBHMX TE€XHOJIOTIH HaIlpaBWiIM KJionoTaHHs Ha aapecy OOH, B sxomy
MICTUTBCS 3aKIHUK 3a00POHUTH PO3pOOKYy OYyIb-SIKHUX BHAIB aBTOHOMHHUX TEXHOJIOTIH Ta
030po€Hb, sIKI BUKOpUCTOBYIOTH Al. I'pyma OGi3HeCMEHIB 1 BYEHHX CTBEpIKYE, IO
BBEJICHHS aBTOHOMHHUX TEXHOJIOT1M OyJie pIBHO3HAUYHO «TPETi BIMCHKOBIN pPEBOIIOLII»
MICTIS TTOSIBH ITOPOXY 1 SAEPHOT 30pOi.

Temnu 3miH OyayTh HAWOUIBII CTPIMKUMM HOPOTAroM HAacTynmHuUX 20 pOKIB Yy
KOMI'IOTEepHiN cdepi Ta poboToTexHili. «3akoH Mypa», B IKOMY HIIEThCS NPO Te, 1110
MPOITYCKHA 3JaTHICTh 1 IIBHUIKICTH KOMITIOTEPIB IOJBOIOIOTHCS KOXKHI 18-24 MicsIiB,
MOJKJIUBO 1 IepecTaHe AisTH, ajie MBUJIKHUI MPOTpec, UMOBIPHO, MTPOIOBKHUTHCS.

MinicrepctBo o6oponu CIIIA 30610 3aranbHi piuHi BUTPATH HA BEJIMKI JaHi,
KBaHTOBI OOYHCIICHHS, @ TAKOX TMOB'sI3aHi 3 HUMH 3ycuiuist 3 $ 5,6 muipa 1o $ 7,4 mupn B
nepiog Mix 2012 poxom Ta 2017 pp.

Cim kaTeropiii BINCHKOBUX TEXHOJIOTIH, IITBUIIIE 32 BCE, TEXK 3a3HAIOTH 3POCTAHHS,
aje MEHIIMMHM TEeMIIaMH — XIMIUHI JAaT4YWKH, PaIio3B'sI30K, JIa3epHUN 3B'A30K,
pamiodacToTHa 30posi, HeneTanbHa 1 Oiomoriuna 30pos. Ille 19 karteropiii KJIFOYOBHUX
BIMCHKOBUX TEXHOJIOTIH, LI0 BKIIOYAIOTh B ce0e CEHCOpPHI TEeXHOJorii abo OCHOBHI
KOMIIOHEHTH 30pOH0oBUX TUIaT(GOpM, TAKUX K HA3eMHI O0OHOBI MAIlIMHU, JIITAJIbHI anlapaTu,
KopalJi 1 pakeTH, MIBU/IIIE 32 BCe, OyIyTh PO3BUBATHCS JIUIIE 3 TOMIPHUMHU TEMITAMHU.
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Homatox A

Bropxerni ButpaTn CIIIA Ha HaykoBYy Ta iHHOBaNLiliHy AisSVIBHICTB Y cepi
000poHH, 030pOECHHS Ta BUPOOHHMITBA BiliCbKOBOI TEXHIKH

OO0csru 010KETHOTO (piHAHCYBaHHS HayKOBUX JIOCIIKEHb B OOOPOHHIN cdepi y
CIHIA mpotsrom 2010-2018 pp. mocsrm maiike $470 mupa 3a 9 pokis ta $60,5 mapa y
2018 p. (puc. 1), mo cranoButh 81,7% Binnmosiguux Butpat kpain OECP B minomy 3a 9
pokiB Ta Bim 79,4% no 83,6% B okpemi poku. OIHOYACHO BHUTPATH Ha OOOPOHHI
nocnipkeHHs: craHoBuiy Big 41,0% 1o 46,7% Oro1KeTHUX BUTpPAT Ha HAyKy 3arajioM y
CIIIA B o3HaueHHUit Iepio/.
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Ioxepeno: Government budget allocations for R&D. - https://stats.oecd.org/#

Puc. 1 O0csaru 0101xeTHOr0 (PiHAHCYBAHHS HAYKOBHUX J0CJIi/I’KeHb B 000POHHIll Ta
BiiicbkoBiii cdpepax y CILIA nporsirom 2010-2018 pp., mun $

Brooscemom CIIA [115] wa 2019 p. Bugineno $716 muipa Ha HalioHATBHY
Oesmexy, 3 sikux $685 mapa — s MinictepcTBa 000pOHU:

Moodepuizauin (innosauiiini mpendu). IIpioputer HaJaHO HA3EMHUM, TTOBITPSIHUM,
MOPCBHKHUM 1 KOCMIYHUM CHJIAM:

noBiTpsiHi cuin (77 F-35 Joint Strike Fighters, 15 KI-46 samina manxepis, 24 F
| A-18s, 60 renikonrepiBe AX-64E, 6 remikontepis VH-92, 10 zimaxis 11-8A, 8 CH-53K
King Stallion);

MOpChKi cunu abo kopabneOymyBaHHs (2 miiBOAHI 4OBHU Kiacy Virginia, 3
eckaapean MiHoHocui DDG-51 /Arleigh Burke Destroyers/, 1 nmpubepexxnuit kopadens,
aBia"ocenb ki1acy CVN-78, 2 tankepu (T-AQO), 1 excnenuiiitHa Mopcbka 06a3a);

HazeMHi cucteMu (5113 cHiNbHUX JETKUX TAaKTUYHUX TPAHCHOPTHHUX 3ac00iB,
135 moaudikamiii tankis M-1 Abrams, 30 amibiiinux OoiioBux aBTOMOOLTIB, 197
OpOHBOBAHMX OAraTOIILOBUX TPAHCIIOPTHUX 3aCO0IB);

KocmiuHi iHBectuuii (5 TpancmoptHux 3aco0iB /Evolved Expendable Launch
Vehicles/, cuctema rno0aabHOr0 MO3UIIIOHYBAaHHS, KOCMIYHA 1HPpauyepBOHA CUCTEMA);

npoTHpakeTHa 00opoHa (IIapyBaTa IPOTUPAKeTHA OOOpPOHA Ta MPOTUIIS 5K
pakeTHUM 3arpo3aM, Tak 1 3arpo3aM OamictuuHux pakeT IliBHiunoi Kopei —
43 AEGIS TIPO (SM-3), HazemHa oOOpoHa MiJAyHa — aHTHUOATICTUYHUN pPaKETHUU
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komiuieke, 82 THAAD IIPO, 240 paker-nepexormmnoBayie (PAC-3). Kpim Toro,
HaI[lOHAJIbHA CTpaTeris 000pOHU BUMarae ()OpMyBaHHS CIELIATbHUX CHII JUIsl BAKOHAHHS
pPI3HOMAHITHUX 3aBAaHb B TMOBITPSHUX 1 MPOTHPAKETHUX Mepekax CYIMPOTHBHHUKA, 13
3HUIICHHA €HEepreTHYHuX MoOumbHuX 1iardopm. baxkani Ooempumacu — 43594
Ooempunacu npsaMoro Hamanay, 9733 kepoBaHMX OaraTopa3’oBUX PAKETHUX CHUCTEMU
(GMLRS), 6826 60M06 mamoro miamerpa I, 1260 6om06 manoro miamerpy I, 7045 paket
Hellfire, 360 xpunatux paker (Joint Air-to-Surface Standoff Missile-Extended Range),
1121 paxera "nmoBiTpsi-3emis";

AJIepHE CTPUMYBaHHs (BKJIIOYAIOYH sI€PHE KOMAHIyBaHHs, KOHTPOJb 1 3B'A30K Ta
HOiATpUMYIOYa 1HQPACTPYKTYpa, 30KpeMa cTpaTeriyHi OoMOapyBalbHUKU JaJTIbHBOTO
niana3ony, cyoMapunu kinacy Columbia, kpumnaTi pakeTy Ha 0a3i sI€pHOTO MOBITPSHOTO
Cy/Ha, 0aJiCTUYHI paKeTH 3eMHOT0 0a3yBaHHs);

JOCHTIDKeHHsT Ta TexHosorii (rimep3Byk (hypersonics), KiGepmpocTip, KOCMOC,
CIIpSIMOBaHAa €HEpris, eJIEKTPOHHA BiifHa, O€3MIJIOTHI CUCTEMH Ta INTYYHUH 1HTEIICKT).

broosicem 2020 poxy [116] nependauae BuaiacHHS (PiHAHCOBUX PECYPCIB IS TAKUX
YOTHUPHOX HAMPSMIB:

1. Ineecmuyii 6 Hoei Kocmiuni ma KibepHemuuni odnacmi IS TiATOTOBKH
HOBOTO cepenoBuIna Oe3rneku. MaitOyTHI BilfHM OyayTh BECTHCS HE TIJIBKH Y MOBITpi, Ha
3eMUTi 1 B MOpI, a i y IpoCTOpi 1 B KibeprpocTopi, 301UTBITYIOYH CKIIATHICTh BEJICHHS BIHHHU.
VY 2018 pomui Oyno cTBopeHO KiOep-KOMaHAYBAaHHS 1 OTOJIOIIEHO NPO BHUIYCK KiOep-
ctparerii (2018 DoD Cyber Strategy) 1 Buepiie B ictopii kibep-monoxxerHs ( DoD Cyber
Posture Review). bromkernuit 3anut Ha 2020 pik MOCKIIIOE 11i [ii, BUBHAIOYH 3pOCTAI0UY
BaYXJIMBICTh KOCMIYHOI Ta KiOep-BiiHHU.
dinaHncyBaHHs KOCMiYHOT porpamu — $ 14,1 mupx Ha:
e (opmyBanHs HOBoro mtady kocmiunux cui CIIA (2020 p. - $ 72,4 mun);
® 3HIDKCHHS PU3MKIB MEPENIKO]] JUTS CYMMyTHUKOBOTO 3B's13Ky ($ 1,1 mupn);
e 30UIbLICHHS TJ00aNbHOI CHUCTEMH TMO3MI[IOHYBAaHHSA CYNYTHUKIB 1 CHCTEMH
ornepaTUBHOro KoHTpoio ($ 1,8 mupx);
® T[IOKpalllaHHS MOKJIMBOCTEHI OMEepPEKEHHS TIPO paKeTHO-KOCMivHi pakeTH (1,6
MIIPJ);
e TOCHICHHS KOCMiuHOI oTyxHOocTi ($1,7 Map).

dinancyBaHHs Kibep-nporpamu — $ 9,6 mip Ha:

® MiATPUMKA HACTYMAIbHUX 1 00OPOHHHUX orepalliii B kibeprpoctopi (2020 p. — $
3,7 mapn);

® 3HIKCHHS PU3UKY JUIA MEpEeX, cucTeM Ta iHpopmarlii MinicrepcTBa 000poHU
IUITXOM IOCHJICHHS KibepOesneku ($ 5,4 mupn);

® MOJIEpHI3aII0 MYJIbTH-XMapHOTO cepenopuia MinictepcTBa oboponu ($ 61,9
MJTH).

2.  MooepHizayis nogimpsaHux, MOPCbKUX MA HA3ZEMHUX CUl apmii O
nioguwenHs nemanbHocmi. TeXHONOTTYHUN MPOrpec 3MIHIOE XapaKTep BiHU, OIOKET Ha
KOHKYPEHTHOI IIEpEeBaru.
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Hosimpani cunu ($57,7 mapn). Y 2018 - 2019 pp. memaprameHT 301IbIIHB
MIATPUMKY BIHCHKOBOCTY)KOOBIIIB MOBITPSHUX CHJI, 3a0€3MeYnB NPHUIA0aHHS MEePEIOBUX
BUHMINYBauiB. bromkernuii 3anut Ha 2020 pik nepeadavae npuaOaAHHS:

° JiTakiB 4-ro i 5-ro mokouminas ($ 13,9 mupa, 110 ox.);

. tankepiB KC-46 ($ 2,3 mipa, 12 ox.);

o pakeT cepenHboro mianazoHy aaabHocTi (AMRAAM) ($ 651 mum; 389 on.);

o paker 3eMiII-KocMoc posmupeHoro aianazony (JASM-ER) ($ 582 mun; 430
o11.).

Mopcoki cunu ($34,7 mupn). Bromkern 2018 1 2019 pp. posenu po30yaoBy Bepdi,
IHBECTYBAJIM Y CYJHOIUIABCTBO 1 CyJHOOYAIBHI MPOrpaMH, MOYAJINA 30UIBLIYBATH PO3MIP
daory. bromkernuii 3anuT Ha 2020 pik 301IbITyE Ta TUBEPCUGIKYE BapiaHTH YpaKeHb,
BKJTIOYAFOYH HACTYIAJIbHI HA3€MHI Ta ITiIBO/IHI Cy/THA, a TAKOXK IePEIOBI PAaKETH BEITMKOTO
paaiycy Jii:

o Benuki 6esminotHi cyana (USVs) ($447 mun, 2 ox.);

o BEJIMKOTO pajiycy npotukopadenbhi pakeTd (LRASM) ($ 209 mun, 48 ox.);

o taktuuHi TomaraBku (TACTOM) ($ 707 muH, 90 ox.);

o posmumpeHHst 601oBoro oty 3 296 y 2019 poui no 301 y 2020 ta 1o 314 y
2024 p., 3 aKIEeHTOM Ha OuLIbIIIKM crpoMmoxHocTi cyaeH (2020 p. — $ 23,8 mupa) — 3
IiIBOJHKUX YOBHHU Kitacy Virginia ($ 10,2 mapn), 3 ecminmi DDG-51 ($ 5,8 muipa), 1 dperar
FFG (X) ($1,3 mupn).

Haszemni cunu ($ 14,6 mapn). Y Owmkerax 2018-2019 pp. posmupeHo
apMiiiCbKO-BIIICHKOBI MOKJIMBOCTI, IPUCKOPEHO POOOTY OpHraj apMiiChKUX CHUIT O€3TEeKH,
po3upeHo 00i0B1 MOKJIMBOCTI Ha3eMHOT0 0a3yBaHHS, CTBOPEHO ONEpPAaTUBHY Ipymy 13
00poTHOH y OIMKHBOMY 001 1 MiIBUILIEHO JIETATbHICTh TAHKIB.

VY 6romxketi Ha 2020 p. JlemapTaMeHT 30CcepeIKYEThCSI Ha PO3IIMPEHHI HA3eMHHIX
00MOBHX MOXJIMBOCTEHN Ta MOTEHITIATY:

e npundaHHs HOBUX 6402 60MOBUX 1 TAKTUYHUX MOTOPHHUX TPAHCIIOPTHUX 3aC001B
(2020 p.- $ 7,2 mapn), y T.4.

- 4090 00'eqHaHUX JIETKUX TAKTUYHUX TPAHCHOPTHUX 3ac001B AJis 3a0€3MEUEeHHS
MOOUTFHOCTI Ta 3aXUCTY BOrHEBOT nmotyxHocti (2020 p. - $ 1,6 mipn);

- 56 xopabmniB-amibiif, OpoHETpaHCTIOPTEPIB I MOPCHKOI MIXOTH, BKIIOYAIOUU
MOJTHBICTb Tu1aBaHHs ($ 395 MitH)

e IHBECTyBaTH y 0JM3bK000#0BI cuctemu (y Mexkax 200 MeTpiB), y T.4 y NpUaIu
OIHOKYJISIPHOTO HIYHOT'O OaueHHs, ONTUKY Ta TEIJIOBY CUCTEMY.

bazamonpodgpinona cgepa.

Pakerna cdepa ta obGopona (§ 13.6 mupn). YV Owmkerax 2018, 2019 pp.
JlemaprameHT mpodiHaHCcyBaB BCTaHOBICHHsS 20-CmiioBoi pakeTHOi cucremu y Dopt-
['pimi, Anscka, a TakoX NpuAOaHHS €CMIHLIB MPOTHpaKeTHOi oOopoHu BiiickkoBoO-
Mopcekux Cui.
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bromxernuii 3armut Ha 2020 p. nependayvac:

® DO3IIMPEHHS MOXJIMBOCTEW 1 MOTY)KHOCTEH 3acC001B MPOTHUPAKETHOI 0OOPOHU
HaszeMHoro 6asyBanus ($ 1,7 mupn);

® PO3MIMPEHHS MOTCHINANy / MOTYXHICTI TepMiHAIBHOI 0OOPOHU BUCOKOTIPHHUX
30H (THAAD) ($ 753,8 mutH; 37 oa.) i perioHajabHOI MpOTUpaKeTHOI oboporn "[mxuc"
(SM-3) ($ 1,7 mapa; 37 pakeT i 36 yCTaHOBOK);

® T[IOKpaIlaHHS 3aXHUCTY BiJ] paKETHO-KOCMIYHUX PaKET, 3aXUCTY Ta MOJIMIICHHS
HA3eMHOI0 KOHTPOJIIO 3a Tinep3ByKoBUMH 3arpo3amu ($ 174 miH);

® PO3pOOJIEHHS CHCTEMH MMPOTHPAKETHOT 0OOPOHH, 1[0 BUKOPUCTOBYIOTH MOTYKHY
(imnynbcHy) ¢aszy (cramiro), Ta TMepeloBl TEXHOJOTII, BKIOYAIOUYM KIHETHYHI
MEePEXOTUIIOBaYi 31 CIIPSIMOBAHOIO EHEPTI€l0 Ta MOBITPSIHUMHU 3amyckamu ($ 331 mutH);

® T[OKpAIllaHHS MOXJIMBOCTEH 3HMILEHHS HAa3eMHUX paKeT CYNPOTHUBHHKA Tepe]l
3amyckoM ($ 844 miH).

HAoepue o3opoenna ($ 14,0 mapa). Ormsn saeproi momituku 2018 p. Bka3aB Ha
HEOOXIJIHICTh SIIEPHOT TpiaJM, MiATBEPAUBIIN JOBIOTPUBAIY pPEKaIiTaTI3aIlI0 sSIASPHUX
CHJ KpaiHW, pakeT, MiJBOJAHMX YOBHIB, OOMOapayBaJdbHHUKIB, JIITaKiB 3 IMOABIHHOIO
CIIPOMOJKHICTIO Ta BIJNOBIAHY 1H(QPACTPyKTypy, 1100 yTpUMaTH aMEpPUKAHCBHKI SAEpHI
CTPUMYIOYl 3acO0M HAIIHHUMU 1 MOJEPHI30BAHUMHU MPOTATOM JECATUIITH. Bromkeramu
2018, 2019 pp. 3ailicHeHO IHBECTHIIIT Y MMiIBOJHHI YOBEH 3 OATICTHUHUMU paKeTaMH KJ1acy
Konym6isi, 30pot0 JTOBrOCTPOKOBOTO IMPOTUCTOSIHHSI, HA3€My CTpATEeriuyHy CTPUMYIOUY
30poro (30poro0 CTpUMYBaHHS ) Ta MOjiepHizallito B-52.

bromxeTnum 3anutom Ha 2020 p. nepenbdadeHo:

e pekamiTaiizaiis MOTEHLIady 30poi Ha3eMHOro CTPATeriyHoro CTPUMYBaHHS
($570 mun), 6omOapayBaibHuKa B-21 ($ 3 Miapn), naneko6itinoi 30poi ($ 712 miiH);

® TIOCHUJICHHS CTPATEriYHOTO CTPUMYBAHHS 32 JOMOMOTOIO TT1IBOJTHOTO YOBHA KIIACy
Konym6is ($ 2,2 mippn);

® TIOKpAIIECHHSI MOXJIMBOCTEH TOMIEPEKEHHS paKeTHOTO HAIay;,

® TIOKpAIEHHS MOXJIMBOCTEH SACPHOTO KOMaHIYBaHHS, KOHTPOJIO Ta 3B'S3KY
(NC3) y BchOMY CIIeKTpi BilichkoBUX omepaitiit ($ 2,5 mipn).

Cunu ocoousozo npuznauennsn (SOF) ($ 3,4 muipn). Y 6romkerax 2018, 2019
pp. po3noyaTo octanHi mokparieHHss SOF 1 3011bI1eH0 J0/1aTKOB1 MOKJIMBOCTI. bropkeT Ha
2020 p. BigoOpakae CTpaTeriro HaIlOHAJbHOI OOOpPOHHM, CIpPSIMOBaHY Ha OOpOTHOYy 3
NPOTUBHUKAMU HUISAXOM 30UIbIIECHHS (PIHAHCYBAaHHS HAYKOBUX IOCTIIKEHb 1 PO3pOOOK,
MOJIepHi3allii Ta PO3MIUPEHHS MOXJIMBOCTEH IS BUCOKOTO pPiBHA OOHOBUX i Tpu
miATpUMII omnepauiid y 60poTs0i 3 Tepopu3zMoM, KoopauHyoun Micito «30posi MacoBOro
sauieHHs» (CWMD) ta miaTpuMky HeperyssipHoi BiiHU (IW) sk OCHOBHOT KOMITETEHIII1.

bromxer Ha 2020 p. miarpumye nokpaiieHas SOF, miBUIIeHHS TOTOBHOCTI Ta
JIETATBHOCTI IUIIXOM MOJIEpHi3alii Ta pekamiTanizailii, a TaKoXK IHBECTYBaHHS B HOBI
TEXHOJIOT1i, 30KpeMa

e 30poro crpsiMoBaHoi eHeprii ($ 27,2 miH);
o jitaku AC / MC-130J / 6otioBi kopa6:i ($ 342,8 miH);

e jitaku CV-22 ($ 45 mun);
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® JIOJJaTKOBI CHCTEMHU MOBEPXHEBHUX 1 MiAMOBEPXHEBUX MOpPCHKUX cynueH ($105
MJTH).

3. Lllsuoxe e6nposadcenns iHHOBaYill Yy KIIO408I oOnepayiuni cghepu 014
NOCUNEeHHsl KOHKYypeHmHux nepesae. Y Owomxerax 2018, 2019 pp. posmnouanacs
nepeopieHrauiss MiHicTepcTBa 0OOpPOHHM Ha 3ay4E€HHSI HAyKU 1 TEXHIKUA y BIJTHOBJICHHS
KoHKypeHTHOT nepeBaru CIIIA, Bkitodaroun cTBOpeHHS ('fouepciB Al KOMaHAyBaHHS
apMmii, TIPUCKOPEHHS PO3BHUTKY TINEP3BYKOBOIO 030POEHHS 1 PO3KPUTTA MOTCHINATY
mTy4yHOTO 1HTeNekTy (Bkiatouaroun Crtparerito Al MinictepctBa oboponu Bim 2018 p.).
bromxer 2020 p. iHBeCTye B TEXHOJIOTII, OpIEHTOBaH1 Ha 60poTHOY BUCOKOro Kiacy. Hosi
3YCHILISL BKITFOUYAIOTh:

o Oe3MmuIoTHI / aBTOHOMHI 3aco0M — TIOKpalieHa cBoOoOJa MaHEBpYy 1
JETAIbHOCTI Y CYyNepewIMBUX (OCKApKEHUX) CEPeNOBHUINAX NUIIXOM PO3POOKH CyaHA
0€3MJIOTHOrO TOXOJKEHHs, OE3MIJIOTHI MiJBOJHI TPAaHCIOPTHI 3acOOM Ta aBTOHOMHI
norictruni mwatdopmu ($ 3,7 mupn);

o IMTYYHUH 1HTEJIEKT — PO3IIMPEHI BIMCHKOBI mepeBaru cmiibHOro LleHTpy
mryyroro iHTenekTy (JAIC) 1 po3mmupenoro po3mnizHaBaHHs 300paxkens (Project Maven)
($ 927 mun);

o aepoanHamika Tinep3BykoBux mBUaKocTell (Hypersonics) — no3Bomsie
npororuny BIIC 3a1iicHUTH MOpPCHKMI TpaAMLIMHMKI 3ayCcK IIBUIKOTO yAapy Ta HaJaa€e
oOMeXeHy eKCIUTyaTalliHy CIPOMOXHICTh (OOMEXEHUN OINepaTUBHUN MOTEHIIial)
CYXOIYTHHUM BilicbkaM ($ 2,6 mip);

o 30post HampaBiieHoi eHeprii (DE) — npoaoBxkye po3BHBAaTH HACTyHalbHI Ta
ob6oponni moximBocti DE. Tlintpumye peamnizaiiro cripsmoBaHoi eHeprii s 6a30BOTO
3aXUCTy; JO3BOJISI€E MPOBOJUTH TECTYBAHHS 1 3aKyMIBIIO JACKIIBKOX THIIB Ja3epiB;
30UIbIIyE OOCSITU OCHIKEHb 1 PO3POOOK Il MaclITaOOBaHUX MOJCHIIB 3 BHCOKOIO
HmIUTBHICTIO eHeprii ($ 235 muH).

Xoya 1i 1HBeCTHIi B I1HHOBAIlli MOXYTh TPHU3BECTH JO HEBU3HAYCHOTO
pe3ynbTary, 3yCHWUIsl € HeOOXITHUMHU JUIsl 301TbIICHHS] KOHKYPEHTHHX IepeBar ImpoTH
cynpotuBHUKiB. bromker 2020 p. — HalOUIbIIUI 3aMUT HA JTOCIHIHKEHHS Ta PO3POOKU
npotsirom 70 poKiB, 10 30CEPEIKEHUN HA TEXHOJIOTISNX, HEOOXITHUX NIl BUCOKOTO PiBHS
00poTHOM.

4. Iliompumka 8iticbko8UX Ccul i pPO3UIUPEHHS 20MOBHOCMI 00 NOMOYHUX
onepayitiHux 30008'a3ane i maubymuix 3aepo3. Y Owmxerax 2018, 2019 pp. 3MiHeHO
OiIXOAM 10 TOTOBHOCTI, 30KpeMa y cdepax MIArOTOBKM KaJpiB 1 OoemnpumnaciB ajis
00pOTHOU 3 MOTEHLIMHUMH KOHKYPEHTaMHU.

bromxetnuit 3anut Ha 2020 p. 3acCHOBaHM Ha IbOMY MPOTPeECi:

° BKJIFOYA€E KOIITH Ha MiABUIIEHHS 3apo0iTHOI 1aTu Ha 3,1%;

o MIJBUIIYE KITBKICTh 3aiHATUX mpubau3Ho Ha 7700 y mopiBHsHHI 3 2019 p.;
o MOJIEpHI3Y€ Ta TpaHC(HOPMYE BiICHKOBY CHCTEMY OXOPOHH 3/10pOB'S;

° HiATPUMY€E IHIIIATUBY TIATPUMKH CiM'T (HampuKIan, JOTISAN 3a JIThMHU,

IIKOJIM, KOMicapchKi omnepartii Tomo) ($ 8,0 mupm);
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o 1HBECTY€ y KJIIOUOBI OmepamiiiHi Ta HaBYadbHI 3aCO0M Ta MOKpAIIY€E SKICTh
KUTTS JJIsI YIEHIB CIIYKOM Ta IXHIX CIMEH;

o MIATOTOBKA Ta MiATPpUMKa (OH/IIB Ha PiBHI BUKOHABYMX IMOCIYT Yy PI3HHUX
ctepax mociyr ($ 124,8 mupn);

o IPOJOBXKYETHCS MPOLEC TMOKPAIIEHHS] TOTOBHOCTI TAKTHUYHOI aBlaliiHOT
micii Ha 80% ($ 41,2 mpn);

o HiJBUIIYIOTHCSI PECYPCH BJOCKOHAJIEHUX HaBYAJIbHUX 3aKiaiB (0a3) 1 KBOT
(Crinpanii  Tuxookeancbkudt  Komrekc  Anscku, OoHoBHM — JiTak  ONMOKHBOTO
cupsimyBanss) ($ 1,5 mapn);

o 30UTBIIYETHCS (PIHAHCYBAHHS ITiATOTOBKU KaApiB 1 Kidbep-oneparriii ($ 2,6
MIIP).

Haykogi _0docnidycenna _ma_po3podku 11 1notped MiHicTepcTBa 000pOHU
TPYHTYIOTbCSI Ha COTHSIX HAyKOBO-JIOCHIHUX TMpOrpaMax, sK BIMCHKOBOTO, TakK 1
nojBiitHoro Hanpsimy. Ha 2019 p. Buaineno Ha 1 nporpamu $96 mpa [117, 118], sxi
pPO3MOJIJIEHO 32 OCHOBHMUMH OpraHamMH BJIaJH, BIANOBIIAJBHUMHU 3a PO3POOJIEHHS
TEXHOJIOT1H 1 TPOBEACHH JOCIIIKEHb BIICHKOBOTO XapaKkTepy.

Azenmcmeo oboponnux naykosux oocnioncens — DARPA [117] ($3,4 mipn), y
T.4. Ha:

@ynoamenmanvui docnioncennss — $470 muH — OiomemuuHi, iHGOpMAIIHHO-
KOMYHIKaIliliHi, TAKTHYHI, BIHCHKOBO 010J10T14H1, 610JI0T14HI, €JIEKTPOHHI TEXHOJIOT1i, HOB1
MaTepiaiu;

npukaaomi oocuioxcenns — $1,5 Mipa — nepeaoBi a€pOKOCMIYHI CHCTEMH, KOCMIiYHi
IpOrpaMu 1 TEXHOJIOT1i, eIEKTPOHHI TEXHOJIOT1i, KOMaH/JHI KOMYHIKAI[IliHI TE€XHOJIOrIi,
TEXHOJIOT1i MEpeKeBO-IIEHTPUUHUX OOHOBUX Jii, CCHCOPHI TEXHOJIOT11.

Hocnigauneka crparerisi DARPA [119] rpyHTyeThcst Ha mopTdeabHOMY iIXO0Ti
Yyepe3 COTHI MporpaM, y TOW Yac SK YacTHHA 3 HUX MOJXKE 3a3HAaTH HEBAadyi, MmO €
IPUPOJHUM PU3UKOM, BeCh MOpT(deb 3ade3neuye ycmix.

Crorogni DARPA 30cepemxye cBOi cTpaTeriyHi iHTEpECH Ha YOTHPHOX OCHOBHUX
HaPSIMKaXx:

Ilepeocmucnenns cklaoHux GiiCbKOBUX cucmem: MOIYJIBHICTh, MOJACPHI30BAHICTh
Ta BJOCKOHAJEHICTh 30poi; 3a0e3neyeHHs IepeBard Yy IMOBITPSHOMY, MOPCBKOMY,
HAa36MHOMY, KOCMIYHOMY Ta KiOep-TpOoCTOpi; TMOJIMIICHHsS TOJO0KEeHHS, HaBiramii 1
CHHXpOHi3a1ii 0e3 3aIe’KHOCTI B/l CYTyTHUKOBOT CUCTEMH II100aIbHOTO TIO3UIII0HYBAHHS;
NOCUJICHHS 3aXHCTY BiJ TEPOPUMY.

060100inHs  ingopmayiunum eudbyxom: DARPA po3poOasie HOBI MiAXOAH 10
oTpuMaHHs 1HopMalii 3 MacHUBHUX HAOOpIB JaHMX, BHUKOPHUCTOBYIOUl MOTYXHI
IHCTPYMEHTH BeJIMKUX JaHuX big-data. Texwuonorii 3a0e3neyeHHs HaAlHOCTI Ta
3aXUIICHOCTI JIaHUX Ta CHCTEM: aBTOMATH30BaHI MOXJIMBOCTI KiOEp3aXHCTy Ta METOIU
CTBOPEHHS IPUHIIMIIOBO O1IbIN Oe3MeyHnX cucTeM. 3abe3nedeHHs KOHQIIEeHIIIHHOCTI Ha
PI3HMX PIBHSX MOTPeOH, Y T.4. AJI HALlIOHAIBHOI OE3MEeKH.

bionocia sik mexnonozis: JIns NOCATHEHHS] OCTaHHIX MPOPUBIB y rayly31 HEBPOJIOTT],
IMyHOJIOT1{, reHeTHKH Ta cyMibkHUX ramy3eit DARPA y 2014 poui cTBopuna cBiii odic 3

010JIOT1YHUX TEXHOJIOT1H, 10 103BOIMIO chopMyBaTH HOPTQENns IHHOBAIIHUX pOrpam
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— cHHTeTHYHOI Oiosyorii, 3amo0iraHHs MOIIMPEHHIO iH(EKIIHHUX XBOpOO Ta HOBUX
HEHWPOTEXHOJIOTIMH.

Pozwupenns mexnonociunoeo pyoisxcy: mopoiiaHHs (I3UYHUX Ta 1HXKCHEPHHUX
Oap'epiB Ta BUKOPUCTAHHS HOBHX MOXJIMBOCTEH Jisi MOTpPeO HAIIOHAIBHOI OE3IeKHu.
DARPA mnpaitoe HaL JOCITHEHHSIM HOBHX MOKJIMBOCTEN 3 BUKOPUCTAHHSAM MaTEMaTUKH,
X1Mii, TTporIeciB 1 MaTepialiB, KBAaHTOBOI (Di3UKH.

DARPA € migepoM y mpocyBaHHI Ta 3aCTOCYBaHHI mexHonoziti Al, cbOTOMHI
(iHaHCY€eThCS MUPOKUI MOPTQEns NporpaM 3 JOCHIKEHb 1 PO3POOOK, MOYMHAIOYH Bij
(dyH1aMEHTaJIbHUX JOCHIIKEHb 10 PO3BUTKY InepeaoBux texHoisoriii. DARPA BBaxae,
oo Ie Mail0yTHe, 1€ CUCTeMM 3/1aTHI HaOyBaTH HOBI 3HAHHA 4Yepe3 TIEeHEepPaTHUBHI
KOHTEKCTYyaJIbHI Ta TOSCHIOBaJIbHI MOJENI, SKi Oyjae peami30BaHO TICIS pO3pOOKH Ta
3acTocyBaHHs TexHoorii Al Tpetroi xBuii [120].

OcHogHi nanpsamu:

» ABTOoMaTu3ailist HaykoBux 3HaHb (ASKE)

o [lITyunnii inTenext (AIPA)

* [nTenexryanbHi HeilpoHH1 iHTepdeiicu (INI)

* MikpomaciitabHi Mepeki 610MIMETUYHUX HAJIHHUX MEPEX MITYYHOTO 1IHTEIEKTY
(uLBRAIN)

» ®izuka mry4gHoro iHTenekty (PAI)

* [TocigoBHa B3aeMois B iHGOpMAIIHHUX ITPax, [0 3aCTOCOBYETHCS IO CKIIATHUX
BilicbkoBuX pitreHb (SI3-CMD) Tomo.

Hanpuknan, npoepama 3 inhopmayitino-KOMYHIKAYIUHUX MEXHOI02T TIIITPUMYE
HAYKOBI1 JOCIIPKEHHSI Ta EKCIIEPUMEHTH II0JI0 HOBHX MaTeMaTUYHUX Ta O0YHCIIOBAIBHUX
aNTOPHUTMIB, MOJICIICH, HAITpaBJICHUX Ha 3a0e3MeUeHHs BUMOT HallloHAIBHOT Oe3neku. Llei
IPOEKT Ma€e Ha METI MOM'SIKIIUTH Kibep3azpo3u, BUKOPUCTOBYIOUM HOBI MaTeMaTH4HI Ta
00YHCITIOBAIBHI MOJKJIMBOCTI, BKJIFOYAIOYU OOYHMCITIOBAJIbHI COIlajbHI HAYKHU, WM)YHUL
iHmenexm, MauluHHe Ha84aHHs, MOOENOBAHHS CKIAOHUX CUCTeM Ma Meopilo 00UUCIEHb.

Ilpoexm «Enexmponni wHayku» TpPU3HAYCHHN i 0a30BOTO  JIOCTIHKEHHS
CJICKTPOHHUX Ta OMNTOCIEKTPOHHUX IMPHUCTPOIB, CXEM Ta KOHIENIiA OoOpoOKH JyIst
3aJI0BOJICHHSI TIOTPed BIMCHKOBUX y 300pi, mepemaui Ta 0O6podui iHopmarlii B pexumi
pearbHOTO Yacy.

ITnwi AI npoepamu.

npuckopene Monekyisipue BusisieHHs (Accelerated Molecular Discovery) [121] —
e(eKTUBHE BUSABJICHHS 1 BUPOOHHUIITBO HOBHX XIMIYHUX MOJIEKYII 13 3acTocyBaHHIM Al mist
IJIOTO pSAY BiICBKOBUX MOTPEO — BiA po3poOKH Oe3MeyHNX iMITaTopiB 00HOBUX PEUYOBHH
1 IIKapChKUX 3aCO01B 10 BUPOOHUIITBA MOKPUTTIB, OAPBHUKIB 1 CTICIIaJIbHUX BUJIIB MAJINBA,;

MITYYHUH COILlaIbHUN 1HTENEeKT a0o BUKOpUCTaHHS Al 1t cTBOpeHHs O6e3MeyHol,
e(peKTUBHOI Ta MPOAYKTUBHOI criBmpaii JtoauHa-mamuaa (ASIST) [122]. Cyuacuuii Al
Il 3gaTHuit pearyBaTH Ha KOMaHAM 1 BUKOHYBATH IHCTPYKIIii, ajie HE 3aTHUI 3p03yMiTH
HaMmipy, OYIKyBaHHS, €MOLi Ta 1HII acleKTH COIaJbHOro iHTenekTy moaei. ASIST
HalpaBJieHUH Ha PO3POOJICHHS areHTIB, SKI MOXXYTh MPAIFOBATH B OLIBII CKJIQJHHUX
yMOBax, aJanTyBaTHCS IO PaNTOBHX 3MiH 1 BHKOPHCTOBYBATH CIOCTEPEKCHHS IS
PO3pOOKH CKIIQJIHUX BUCHOBKIB 1 IPOTHO31B,
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cucTeMa aBTOMAaTu3alii KaOiHH eKimaxy moBiTpsiHoro cymHa Aircraft Labor In-
Cockpit Automation System (ALIAS);

rapanToBaHa aBToHOMis Assured Autonomy;

BeJIMKKI MexadizM Big Mechanism toro.

Ilpoexm «Taxmuuni 6Giomeduuni mexuonocii» — po3poOKa HOBUX MITXOJIB JO
HaJaHHS MEIUYHOI JIOMOMOTH, IO PATYE KUTTS Ha moji 6oro. HekoHTponboBaHa BTpaTa
KpPOBI € OCHOBHOIO NMPUYMHOIO MOXKJIMBOI CMEpTI COJIJIaTiB Ha ToJi 0or0. Y maHWil yac
XKOJIEH METOJl KpiM XIpypriyHoro BTpPYYaHHSI HE MOXe e(EeKTHUBHO JIKyBaTu
BHYTPILIHBOIIOPOKHUHHI KPOBOTEYi. Y LEHTPl yBaru B IbOMY HANpPSAMKY € po3poOkKa
areHTa (iB) Ha OCHOBI MaTepiaJiB 1 MEXaHi3My JIOCTaBKH, 34aTHOTO KOHTPOJIIOBATH
reMocTa3 1 paHy B 4YEpeBHIM IOPOKHUHI, HE3aJeKHO BiJ TeoMmeTpii paHu abo
po3tamryBanHs. Lleil HampsiM TakoX TOCTIHKy€e HeIHBa3WBHI METOJIM Ta OOJaJHAHHS AJIs
BUKOPHUCTAHHS JIa3€pHOI €Heprii AJiA JIKyBaHHS BHYTPIIIHBOYEPEMHOI KPOBOTEUl yepe3
yeper 1 TKAaHUHU B JOXIpyprivHOMY cepenoBuii. HapemTi, s BUpiIEHHS JOTICTUYHUX
3aTPUMOK, TOB'A3aHUX 13 JJOCTABKOIO HEOOXIHUX TE€pareBTUYHHUX 3ac00iB Ha moiie 6010,
el TMPOEKT HaNpaBlIeHUN HA PO3POOJIECHHS AanTeKd Ha BHUMOTY, sKa 3a0e3MeYuTh
MO>KJIMBICTh IIBUIKOTO pPearyBaHHSA 1 BHPOOJSATH IpiOHOMOJEKYJSpHI TpermapaTtH Ta
Oionpemnaparu [123].

Ilpoepama 6opomebu 3 6es3ninomuumu cyonamu (ASU) Ta 3 TMiIBOAHUM YOBHOM
(ASW) mae tpu rosioBHi 1ii: (1) moOynyBatu Ta mpoAEeMOHCTPYBATH €KCIIEPUMEHTAIbHE
0e3ninoTHe cyAaHO; (2) MpOAEMOHCTPYBATH TEXHIYHY MKUTTE3AATHICTh EKCILTyaTaiii
aBTOHOMHUX O€3MIIOTHUX KOpabJIiB y TeaTpax BIHCHKOBUX JIH 3 JUCTAHIIIMHIM HATJISI0M
1 kepyBaHHAM; 1 (3) BUKOPUCTOBYIOUM yHiKanbHI Xapaktepuctuku ACTUV 3MiHIOBaTH
MOXKJIMBOCTI TPHU IS BHUSBICHHS 1 BIACTC)KCHHS HABITh HAWOUIBII THUXUX IHU3EITBHUX
CNCKTPUYHUX MiABOAHUX 3arpo3. KirouoBi TexHiuHI cdepu BKIIOYAIOTH METOJIOJIOTII0
pO3po0OKK OE3MIIOTHUX MOPCHKUX CYACH, HaJIMHICTh CYIHOBOI CHCTEMH, PO3POOICHHS
JIATYMKIB BUCOKOI TOYHOCTI JIJIsl 3a0€31eUeHHS YiTKOCTI CUTHATY.

Azenmcmeo npomupaxemnoi o6oponu [124] ($6,8 mapa y 2019 p.) — areHTcTBO 3
JOCIIDKeHb, PO3POOOK CHUCTEM TMPOTUPAKETHOI OOOPOHH, y T.4. 13 pPO3pOOICHHS
NEPEZIOBUX MEXHONI02iN banicmudyHux pakem abo cucmemu 3axXucmy 6i0 OanicmudHux
pakem (BMDS), cencopis, kocmiunux cucmem, MOPCbKUX paoapis, 2inep3gyKo8o2o
3axucmy mowjo.

BMDS Bkitouae cuctemy 36poi GMD, nporpamy Aegis (y T.4. 3aKkymiBito 37 paker
SM-3 IB i 6 paker SM-3 IIA), panionokaTopH, 30KpeMa BEIMKOi JaTbHOCTI, IPOrpaMHe
3a0e3nedeHHs s KOMIUIEKCHOT aBiaiiHoi Ta mpotupakeTHoi o6oponu (IAMD) Tomo.

Ha 2019 p. mnpioputeTaMyd BHU3HAYEHO POZUUPEHHS CEHCOPHOI Mepedxci,
NPUCKOPEHHS PO3BUMKY MeXHOL02itl npomupakemuoi 060poHu ma xKibepbesnexy.

Marioymni 3a0aui — ceHcopHa apxitekrypa aatunkiB BMDS; Bucoxomortyxhe
Ja3epHe MacmTaOyBaHHS — PO3POOICHHS MOTYKHOTO Jla3epy 31 CIPSIMOBAHOIO €HEPTi€ro
(cripsiMOBaHa eHepreTH4Ha 30post), IHTerpallis Ta TeCTyBaHHA OE3MUIOTHUX MIaT(HOpM AIst
BEJIMKO1 BUCOTH; Oarato(yHKI10HAIbHI TEXHOJIOT11: Fep3BYyKOBa 30p0si Ta 3aXUCT BiJl HE,
CUCTEMa CIIOCTEPEXKCHHsI, 30KpeMa 3a KOCMOCOM, 3aXHUCT 1 3HHIICHHS TPAHCIOPTHUX
3ac00iB; TEXHOJIOTiS TBEPAOrO MajuBa; 1HPPACTPyKTypa HU(PPOBOTO MOJCIIOBAHHS Ta
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amapaTHOTO 3a0e3neueHHs, HeOOXiJHI UId TECTyBaHHS aepoMOOiTbHOrO 00JaJHaHHS,
MOJYJIbHUX BIJIKPUTUX aPXITEKTYPHUX MOJENECH.

Tak, npoepama 3axucmy i 3HUWEHHs MpAaHCHOpmMHUX 3acobié choKycoBaHa Ha
3HWKEHHI PHU3UKIB 1 NIJBUIIEHHI CTIiMKOCTI TpaHcnopTHux 3acob6iB (MOKYV) mis
OaNMICTUYHMX PAKET (IPOCYHYTI JATYUKHU, CHCTEMHU BIIXUIJIEHHS Ta KOHTPOJIb, IHTETpOBaHa
aBiOHIKa Ta I1HEPIIIMHI OJWHMIII BUMIPIOBAHHS), PO3POOJICHHI TEXHOJOTIl 3HMINCHHS
BOPOKHX TPAHCIIOPTHUX 3ac00iB [125].

Ilpocpama xocmiunoeo ceemenmy HaIlOHAJIBHOI OE3MEKH CKIAAAETHCA 3 JIBYX
KOMIIOHEHTIB: MOBITPSIHOI 1 Ha3eMHoi. [lepiia KOMIOHEHTa CKIIaIa€ThCA 3 MEPEKI MAITUX
1H()pauepBOHUX JTATUMKIB, KOXKEH 3 AKUX MPUETHAHUN IO CYIyTHHUKA. 3arajibHa KUIbKICTh
JATYMKIB 1 MICIIS, JIE BOHH PO3MIIICHI B MEPEXKi, CIIeiaIbHO PO3POOIeH] A1 Micii OIIIHKA
3HEIKOKeHH. HazeMHa KOMIIOHEHTa — 11€ HEeBEJIMKa Mepeka HACTUIbHUX KOMIT'IOTEPIB,
CepBepiB 1 MAPUIPYTU3ATOPIB, sIKI KOHTPOIIOIOTH CTaH JAaTUYMKIB Ha OpOiTi, KOMAaHAYIOTh
JATYMKaMH II0J0 OIIIHIOBaHHS 3HEHIKOKEHHS BOPOXKOT0 O0’€KTY 1 aHami3ylOTh JaHl.
HazeMmHuii cerMeHT BKIIIOYA€ TaKOK 00JIagHaHHs, HEOOX1AHe I 3a0e3IIeYeHHsT Oe3IeKn
3B'I3KY Ta OTPUMaHHs iHGOpMaIii.

Ogic cekpemapiamy Minicmepcmea o6oponu (OSD) [126] — na RDT&E 6romket
y 2019 p. BuginuB Oau3bko $4,6 mip.

bromker OSD RDT & E moxinserscs Ha ciM OropkeTHHX mpoekTiB (BA 1-7):
dynnamentansHa Hayka, STEM ocBita, nmabopaTopHi IOCHIIKEHHS, I1HHOBAIli Ta
TEXHOJIOT1i, BUPOOHUY1 IHCTUTYTH, 00pPOTHOA 3 TEPOPU3MOM, BIICEKOBI HABYAHHS, (p13UYHA
Ta KibepOe3neka, CHCTeMHa 1HXeHepis, Maiauil Oi3Hec Ta 6araTo iHIIIOTO.

Jlo QyHaameHTanbHUX JOCHIIPKEHb BIAHOCUTbCA mporpama MiHepBa —
JOCJITHUIIPKA 1HII[IaTHBa B Taly3l COIlaIbHUX HayK, HaIpaBlieHa Ha TMOO0YyI0BY
dbyHIIaMEeHTaILHOTO PO3YMIHHS JKEpesl HUHIMIHIX 1 MaiOyTHiX KoH(mikTiB. Lle eanna 3
OCHOBHHUX HAyKOBHX OOOPOHHUX TMpOTpaM BIJHOCUTBCS 1O COIIaIbHUX HAYK, IO
OIATPUMYIOTH  HalllOHaJbHY Oe3neky. MiHepBa chopusie TIMOHNIOMY PO3YyMIHHIO
COLIIaJbHOTO Ta KYJbTYpHOTO CEpENOBHINA, J€ PO3BUBAIOTHCS Taki 3arpo3u, SsK
pajuKaizalisi Ta perioHaJibHa HeCTaOlIbHICTD, 1 MIATPUMYE OUTBII e(DEKTUBHI CTpaTEeT1uH1
Ta OMEpPATUBHI MOJITUYHI PIIIEHHS.

Ilpoepama Vannevar Bush mninTpumye TOCHITHUKIB CBITOBOTO Kiacy, SKi
3MIACHIOIOTh JIOCTI/KEHHS B HAyKOBHX Tally3fX, II0 MAalOTh KPUTHYHE 3HAYCHHS IS
MinicrepcTBa 060poHH. J[OCTIIPKEHHS OXOTUIIOIOTH IMUPOKHI CIIEKTP HOBUX HAYKOBHX
HAmpsIMiB, BKJIIOYAIOYM KBaHTOBI 1H(GOpMAaliiHI JOCHIKeHHS, HOBI MaTepialu,
KOTHITUBHY HEBPOJIOT110, IH)KEHEPHY 010J10T110, pOOOTOTEXHIKY, aHAJITUKY JAaHUX Ta 1HIII.
[Iporpama cnpusie Hamaro[PKEHHIO TICHUX 3B'SI3KIB MK HAayKOBHUMH 3aKjaJlaMd Ta
HAYKOBO-TEXHIYHUMHU I ITPHUEMCTBAMHU 0OOPOHHOT TPOMHUCIIOBOCTI.

Hwxkue HaBeneHO OKpeMi MPUKIAAHI HPOTpamMH, L0 MIATPUMYIOTBCA oOdicom
MinictepcTBa 060pOHHU.

Ilpuknaona npoepama «Joint Munitions Technologyy — mporpama NPUKIaJTHUX
JOCIIPKeHb, HANPABJIICHUX HA TOJIIMIICHHS JIETATHHOCTI, HAMIMHOCTI, O€3MeYHOCTiI Ta
JIOBFOTEPMIHOBHOCTI OoerpumaciB i cucreM 30poi. Merta mosnsirae B po3poOIi CHUIbHUX
TEXHOJIOT1H, SIKI MOXYTh BHUKOPUCTOBYBATHCS A pi3HOI 30poi. IIporpama iHBectye B
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JOCITPKSHHSI TEXHOJIOTIH 3 HAUIITUPIITUM 3aCTOCYBAaHHSIM, YHUKAIOYH TYOIFOBAHHS 3yCHIIb
— rpyny TexHojorii 6oenpunacis (MATGs) 1 rpyny TexHosoriit motyxHocteit (FATG) —
JIeTOHATOpH, O€33MICTOBHI OO€pUIIAcH, TEXHOJIOT1I BUOYyX03a0e3neYeHHS.

IIpoepama npukiaonux oocnioxcenv wooo S&T npiopumemis: €ISKTPOHHI BIMHH,
JIOJICBKI MOJKJIMBOCTi, aBTOHOMHI Ta KiO€pCHCTEMH, HOBI MaTepiiau, OlOMETUIIMHA,
030pO€HHS, KBAHTOBI1 IPUJIAJIN 1 CHCTEMHU, KOMaHJIHUA KOHTPOJIb, KOMYHIKallii, KOMITIOTEP
Ta po3Biaka. Hampukian, nporpama kBanToBuX mociaimkenb (QSEP - $ 15,000 mum)
BKJIIOYAE:!

- TIJIBUINCHHS TMPOJAYKTHBHOCTI KBAaHTOBHX €JEMEHTIB 3 KapOiay KpeMHilo 3a
JIOTIOMOTOI0 BUKOPUCTAHHS 130TOMHO YUCTUX €JIEMEHTIB Y MPOIIECI pOCTY KPUCTAIiB;

- JIEMOHCTpAIlisl 3aIUTyTaHOCT] CMIH-(OTOHHOCTI KPUCTAIIB KapOiay KPEMHIIO K
Joxepena (poToHiB;

- TIOCWJICHHSI BJIACTUBOCTEH KBAHTOBOTO MaTepially JUisi BUTOTOBIEHHS OiIbII
MPOCYHYTUX KBAHTOBUX PETPAHCISATOPIB 1 CUCTEM 3 KBAHTOBOIO KOMYHIKAITI€TO;

- JIEMOHCTpAIlii KBAHTOBOTO PETPAHCIATOpPA 3 YOTUPHTPAHHOK KBAHTOBOIO
CUCTEMOIO MaM'sTI.

Ilpoepama «Engineering Science and Technology» po3risgae HEOOXITHICTH
JOCSATHEHHST OUTBIN JOCTYMHHUX 1 CTIMKHUX CyYaCHHUX 3ac00iB OOYMCIIIOBAIBHOI TEXHIKH,
MOXKJIMBOCTEH MOJICIIFOBaHHSI Ta OIIIHKM TOPTOBOTO IIPOCTOPY, 3aco0M Bi3yauiszallii B
Mekax onepariitHoi AisuibHOCTI. L1 iHTerpoBaHi IHCTPYMEHTH CTOCYIOThCS OpraHi3aliiHol
nismpHOCTI MiHicTepcTBa 00OpPOHM 3a TpbOMa HampsiMaMu: MojentoBaHHsS (M&S),
imkenepHi cucremMu (SE) Ta iHXKEHEpHI MOMXKIUBOCTI g 3a0e3MedYeHHs] CTIMKOCTI,
eKOHOMIUHO1 €(EeKTUBHOCI CKIIATHUX CHUCTEM, SIKI MiATPUMYIOTh BECh CHEKTp MicCiil Ta
omepariiii MinicrepcTBa 000pOHH.

Tak, M&S HampaBieHul Ha MIATPUMKY IHHOBAIIMHUX PIIllI€Hb, IO BIAMOBIIAIOTH
BUMOTaM OOOpPOHU Ta HAI[IOHAJIBHOI Oe3meKu i 3a0e3MeUeHHs] TeXHIYHOT IepeBaru Ta
eKOHOMIi pecypciB:

* IUTAHYBaHHS, KOOPJMHAIlIS Ta YIpaBIiHHA (HOHAAMH JIsl BAKOHAHHS 3aMOBJICHb
MinicTepcTBa 000POHM HA PiBHI MIJIPUEMCTB;

* 00'eqHaHHS 3allIKaBJICHUX CTOPIH JUIS YCYHEHHs Oap'epiB UIsi B3aeMOAIi,
MOBTOPHOTO BUKOPUCTAHHS, CIIIBHOCTI, €(heKTUBHOCTI Ta €()eKTUBHOCTI;

* po3poOka, KOOpAHMHAIIS Ta IMpoIaraHia TEXHOJOTH, CTaHAAPTIB, MEPEIOBOrO
JIOCBIJTY Ta TPOIIECIB CTPATETIYHOTO IUIaHyBaHHA. TeXHooriyHe 3a0e3MeUYeHHS BKIII0Uae
pO3pO0JIEHHS IHCTPYMEHTIB 13 MOKpAalIeHHS MOXJIUBocTed M&S, TexHIUHY HIATPUMKY
KiOep3B'sa3Ky Ta apxiTekTypu M&S, TEXHONOTIYHI CIOCTEepEKEHHS (CKaHyBaHHS
TOPU30HTY) 3a HOBHMHM MOXJIHMBOCTAMH M&S ams cropsMyBaHHS 1HBECTUIIN Ta
CTPATETiYHOTO MJIaHyBaHHS,

* KOOpAMHAIlIS Ta TPAaBOBUH 3axuCT, OOMIH iH(opMali€r0 Ta B3aeMOJIs
MinictepctBa 000poHHM 3 1HIIMMHU BigoMmcTBaMu Ta areHmisiMmu CIIA, mikxHapogHUMU
COFO3HHUKAaMH, IPOMHMCIIOBICTIO Ta HAYKOBUMH KOJIAMH;

« crannaptusanig (LSA) — po3poOienHs ctanaapTiB Ta MeTo00TiH M&S.

[mxeHepH1 MOXKIIMBOCTI BK/IIOYAIOTh, 30KPEMA, PO3BUTOK JIFOJACHKOrO KamiTany —
b
NPUCKOPEHHS MPoeciiHOTO PO3BUTKY BUCOKOKBANII(PIKOBAHUX CUCTEMHUX 1HXKEHEPIB Ta
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TEXHIYHUX TNPAliBHUKIB, ONPWIIOJAHEHHS pE3ylbTaTiB HUIAXOM MyOmiKamii craTei,
MoHoOTpadiii, MOJETIOBaHHS OPIEHTOBAHHMX IPOIECIB MPUUHATTS PIIIEHb, PO3POOKY
poboYoTro MICIlI CHCTEMHOrO aHajliTUKa B Jiaboparopisx MiHicTepcTBa OOOpOHU Ta
deneparbHIX HAYKOBO-TOCIITHUX IIEHTPAX.

Ilpoepama «High Energy Laser Advanced Developmenty». Cuctemu nazepHHX
030poenp (HEL) maroTe Oarato mepeBar uepe3 BHCOKY IIBHAKICTH CBITJIa, BHUCOKY
TOYHICTb, HU3bKY BapTICTh, a TAKOK 3MEHIIEHI BUMOTH JO JIOTICTUKHU Yepe3 BIJCYTHICTb
noTpedu B 3anacax O6oenpunaciB abo 0oeronoBok. Ak pezynbrar, HELs MatoTh noteHuian
JUIsl BUKOHAHHSI PI3HOMAHITHHUX BiiicbkoBUX Miciid. [Iporpama HauisieHa Ha 30UIbIIEHHS
BUXIJHOI MOTYKHOCTI, IMOJIIMIIEHHS SKOCTI IMPOMEHS, PO3po0JieHHS €()EKTHUBHUX CXEM
YIOPaBIIHHS MOTYKHICTIO Ta TEIIJIOBOIO €HEPTIEr0 Ta3epHOT 30poi.

Ilpoepama «Operational Energy Capability Improvementy (HESM ) mae Ha MmeTi:
HiJBUIICHHS €HeproeeKTUBHOCTI Ta eHepro30epexeHHsl 00Ja HAHHS IS TOKPAILEHHS
eKCIUTyaTallliHUX EHEPreTUYHUX XapaKTepUCTUK Ta BIMCHBKOBUX  MOXKIJIMBOCTEH
MinicTepcTBa 000POHU 1, MOXKJIMBO, 3MEHIIICHHS BUTPAT; 30€piraHHs TiOpHIHOI eHeprii
(HESM), po3pobiienHst mepeoBUX TEXHOJOTIH 30epiraHHs eHeprii Al MaKCUMalbHOTO
IIIBUINCHHS TPOJYKTHBHOCTI Ta HAMIMHOCTI, a TaKOX JJIs 3a0e3lmedeHHsT MarOyTHBOI
30p01 BUCOKOI MOTYHOCTI Ta CUCTEM JATUYMKIB HA aBTOMOOUIAX, JIiITaKaX Ta KOpabIsax
HACTYITHOTO TTOKOJIIHHS.

[{imi HESM nonsratots y Tomy, 1mo6 po3poOutu cucremu 30epiraHHs eHeprii 3
BHCOKOIO NIUIBHICTIO €Heprii, MacmTaOOBaHMMH JO BCIX pIBHIB TMOTYXHOCTI, SKI
3MEHIIYIOTh 3arajlbHUi MOMUT Ha JIOTICTHKY; 30UIBIIMTH 3JaTHICTh CUCTEMU
MIATPUMYBATH OMepallii i dYac BIACHKOBUX OIEpalii; 3MEHIIUTH TEXHIYHE
00cIyroByBaHHS.

Ilpoepama « CWMD Systems: Advanced Technology Developmenty GoxycyeThcs
Ha 3aKpPUTTI TPOTAJIMH, BHUSBJICHHX CIICIIATI30BAaHUMH BIHCHKOBUMH ITiIPO3IiIaMHU.
OcHoBHa yBara IIporpamu HampaBieHa Ha MiABUIICHHS CUTYaTUBHOI 0O013HAHOCTI,
30KpeMa MIOJ0 MOXJIMBOCTEH 1H(GOPMALIMHUX CUCTEM [UJIsi 3MEHLIEHHS 3arpos,
IIJIBUINCHHS CUTYaTHUBHOI O0I3HAHOCTI — OTPHMAaHHS JOCTYITy Ta OOMIH BiAMOBIAHUMU
po3BinyBasibHUMH MaTepiasiamu i3 3MI ta 3 maptHepamu MinictepcTBa o6oponu. IcHyr0U1
iH(popmaliiiHi cucteMu, Mepexi Ta poaarku DoD BukopuctoByroThes Ta / abo
3aMIHIOIOTHCSI HOBUMH 3 ITiIBUIICHUMHU TEXHOJIOTTYHUMH MOMTHBOCTSIMH.

Ilpoecpama «Nuclear and Conventional Physical Security/Countering Nuclear
Threats» [127] crocyeTbCsi 3aXMCTy Bif 30poi MacoBOTrO 3HUIINEHHS; 3amoOiraHHs
HECaHKI[IOHOBAHOMY JIOCTYIy 0 OOJIalHaHHS, YCTAHOBOK, MaTepiaiiB Ta JOKYMEHTIB;
3aX0JiB POTH MIMUTYHCTBA, Ca00TaXy, MOMIKOKEHHS 1 KPaJKOK, @ TAKOXK KOHTPOIIIO
PO3BHUTKY Cy4aCHHX 1H)KEHEPHHUX PO3po0OK 3a ciMoMa mianporpamamu: (1) BUSBIEHHS Ta
orinka; (2) xoHTponb jgoctymy; (3) yctaHoBka Ta Oe3meka TpaHCHOpPTYBaHHS; (4)
30epiranHs Ta rapaHTii; (5) 3amob6iranss; 6) cucTeMu MiATPUMKU NPUNRHATTSA pitieHs; (7)
aHAITUYHA TMATPUMKA. TEXHONOTIYHWI HampsM JOCHIDKeHb HamlpaBlIeHUH Ha
pPO3pOOJIEHHS CHCTEM 3amoOiraHHs SACPHUM 3arpo3aM, pPagioOTIYHOTO BHSABICHHS 1
CHUIBHOTO TEPCOHAIBHOTO JO3MMETPY, OCTaHHI JABI PO3POOKH MAlOTh MOMEPEAUTH
1HIuaeHTH, noaioHi aBapii Ha AEC @ykycima B SAnoHii.

73



Ilpoepama «Prompt Global Strike Capability Development» [127] mae Ha MeTi
MPOEKTYBaHHA, PO3POOKY Ta €KCIIEPUMEHTYBaHHs OyCTepiB, TPAHCIOPTHUX 3ac00iB JIJIsi
JIOCTaBKM KOPHCHOTO HABAHTAXXEHHS, HESJACPHUX OOETOJOBOK, CHCTEM TEIJIOBOTO
3aXHCTY, CUCTEM HaBEACHHS, MOACPHI3allil0 TeCTOBOrO Aiana3ony. [Iporpama 3a6e3neuye
MPOBEACHHS JOCHIKEHb, MOJICJIIOBAHHS, HAa3eMHI BUIPOOYBaHHS, KOMaHIHI Ta
KOHTPOJIbHI 1HTep(deicH, MATPUMKY TECTOBOTO Jiana3oHy Ta IHPPACTPYKTYPH 3alyCKy
CUCTEMU.

[Tinmporpamu:

l'inep36ykosi cucmemu — po3poOIise€ TEXHOJOTII Ta MPorpamMu 3 Ay>kKe KOPOTKUM
MepioIoM Yacy BIUIMBY Ha I1iJIb, KOHTPOJIIO TOJBOTY BiJ 3alyCKY JIO IILTi; MAaHEBPEHOCTI
JUIsl YHUKHEHHSI IPOOJIEM 13 MEPENbOTOM; KOHTPOIBOBAHOCTI cTafll naaiHHs. Lleit mpoekt
TaKOXX po3po0isie Oe3s/iepHl TEXHOJIOTl MOAOJaHHS YYTJIMBUX JI0 4Yacy IIJIbOBUX
MOKa3HUKIB /TSI Pi3HUX JOJATKIB.

Anvmepnamusna cucmema HOBMOPHO20 6X00y / O0€20TOBKAa — TEpeBIipKa Ta
OIIIHIOBAHHS aJIbTEPHATUBHUX BapiaHTIB MMiICUIIOBAYa Ta TPAHCIIOPTHOIO 3aCO0y — Ma€ Ha
METI1 3aBEpUIMTH TECTYBaHHS TINEP3BYKOBOrO TiJIa 1 T'iJIb3, pO3MOYATH BUTOTOBJICHHS 1
BUINIPOOYBaHHS  TINEP3BYKOBOI'O  TIIIC-MIJCWIIOBaYa, 3IINCHUTH  3aKyIIBIO  Ta
BUTOTOBJICHHS arapaTHUX 3ac001B I MAOYyTHIX CUCTEM JIbOTHUX BUMIPOOYBaHb, & TAKOK
MIPOBECTHU JOCIIPKEHHSI pUHKOBUX MOKJIMBOCTEH PI3HUX AIbTEPHATUBHUX CHCTEM.

Ipozpama ximiunozo ma 6Gionoziunozo 3axucmy OSD RDT&E [128] ($4,6 mnpa
Ha 2019 p.)

3arpo3a xiMi4HOi, O10JOTrI4YHOI, paJloJOTIYHOI Ta sAepHOi 30poi € peaybHOIo 1
3poctatouoro. [locTiitHe BukopucTanHsa xiMiuHOi 30poi Ha bimspkomy Cxoxl Ta 3arposa
3acTocyBaHHs 30poi MacoBoro 3HMIIEHHsS Ha KopelicbkoMy MIBOCTPOBI UIIOCTPYIOThH
peaNIbHICTh 3arpo3, 3 SKUMH MH 3ITKHYJIHCS. X04a 0araTo i3 CTapux 3arpo3 3aJIMIIatThCs
B apceHalaX CYNpPOTHUBHHUKIB, pI3HOMaHITTA 3arpo3 3poctae. [losBa TexHomorii
NOJIBIMHOIO BHUKOPUCTaHHS Ta PO3MIMPEHHS JOCTYyNy JO CHUIbHOI 1H(opmarii
MIBUIIYIOTh MOXJIMBOCTI BUKOPHUCTAHHS ITUX TEXHOJOTIA JUIsi HE3aKOHHHUX IIIJICH.
PosnoBcroikeHHsT TEXHOJIOTH, 30UIbIIEHHS MPOCTOTH JIOCTYITY, YacTa HEMOKJIUBICThH
BUSIBIICHHS HE3aKOHHOT [ISJIBHOCTI Ta OOMEXEeHa CHPOMOXKHICTh MependadeHHs
BUKOPHUCTaHHs 30p01 MacOBOI0 3HUIIEHHS 30UIbLIYIOTh PU3HMK HETepe0auyeHnX HaraliB
Ha CIIIA a6o #0oro cor3HHKIB.

[Iporpama xiMi4HOi Ta 610JI0TTYHOI OOOPOHU MOCTaYa€ 3acO0U I MPOTUIIT 30poi
MacoOBOTO 3HHILEHHS Bij O0HOBHX omepariil 10 3aco0iB 3amo0iranHs Ta pearyBaHHS IIijJ
Yyac BHYTPIIIHIX 1HIMIEHTIB SIK YaCTUHH KOMITJIEKCHOI Ta 0araropiBHEBOi 0OOPOHH.

Crpareriuni HampsIMU MPOTPAMH:

Panne nonepeoosicennss — po3poOka BIOCKOHAIEHUX 3aCO0IB CIOCTEPEKEHHS 3a
HaBKOJIMIIHIM CepeZOBUIIEM Ta PO3TOPTAHHA J1arHOCTUYHUX MYHKTIB MIOAO XIMI4HOT Ta
OakTeposoriuHoi 30poi:

J OiocriocTepeKEHHS — TEXHOJIOT1i PAaHHBOTO MOMEPEKEHHS Ta BU3HAUYCHHS
XapaKTEpPUCTUK TEXHOTEHHHX Ta MPHUPOJHUX HEOE3MeK y Maibke peaJbHOMY 4aci.
[TocTiiiHi criocTepekeHHs 3a0€3MeYnTh BUACHE CIIOBIIICHHS MPO HEOE3MEKy Ta MiATpuMae
e(eKTUBHE YIpPaBIiHHS HACHiAKaMH BUHUKHEHHS Ta MOBTOPHOTO crajaxy 1H(eKIiHHuX
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3aXBOPIOBAaHb, T€HETUYHO CKOHCTPYHOBAHHWX Ta CHHTETHYHUX OI0JOTIYHMX areHTiB, a
TaKOX XIMIYHUX HeOE3IEK;

o NPOCYHYTA J1arHOCTUKA — BKIIIOYA€ HAYKOB1 JOCTIIKEHHS, pO3POOKY CUCTEM
Ta 3aKYMIBIIO 11arHOCTUYHOTO 00JIaJTHAHHS JIJIsl MyHKTIB HEOOX1THOT JOTIOMOTH.

Yuukanus, 3anobieanns ma 20mosHicms 00 Hanady — AOCSTHEHHS B raiy3i 010J10r1i
Ta X1Mii, @ TAK0X IPUPOJIHA €BOJIOLIS MOXKYTh IPU3BECTH A0 MOSBU HOBUX 3arpo3, SIKUM
noTpibHO mpotuctosaTh. Ilimmporpama Mae iaeHTH(IKYBAaTH Ta BUBUMUTH III 3arpo3u /
areHTH, HAYKOBO OXapaKTepU3yBaJu Ta MIATBEPAUTH UM 3allePEUUTH HAaBHICTh HEOE3MeKH,
3a0€e3MeYnTH HEMOXIIMBICTD 1X TIOIUMPEHHS 1 BAHUKHEHHS 3arpo3 €MiieMli, ypaxkeHHs a0bo
HIBUAKO MOM'SKIIUTH iXH1 HACIIAKHA. 30HU (DOKYCYBaHHS BKIIOYAIOTh:

o Herpaauiiiiai areHTd (HTA) - po3po6neHHsT TEXHOJOTIH, 0 MONEPEeIKYIOTh
BUHHKHEHHsI 3arpo3 Bij icHyrounmx Ta HOoBuUX HTA Ta 3abe3nedyaTh OaraTopiBHEBUH Ta
IHTErPOBAHMI 3aXUCT 1 OUTBII THYYKE YIPABIIHHS HACIIIKAMHU;

O CHUHTETHMYHA 010JI0Tisl - Iporpec y Ol0TEXHOJIOTIi BiIKpUBAE HIMPOKUNA CHEKTP
NOTEHLIMHUX HOBUX BHUKJIMKIB BiJ TE€HHO-1HXeHepHUX opradi3miB. llIBuaka
XapaKTepUCTUKAa HOBHUX 3arpo3 Ta PoO3poOKa KOHTP3aXOMdIB 3aIHINAIOTHCS OCHOBHUMHU
HaAPsIMaMH JTOCITiIKEHb.

Iumezposana, waposa obopona — po3poOJICHHS Pi3HUX J0JaTKOBUX MOXKIUBOCTEH
JUIS 3aXHCTY BiJl XiMiKO-0ioyiorigHOi 30poi. PilleHHS € BCEOCSIKHMMHU Ta CTOCYHOTHCS
BCHOT'O CIIEKTPY Ta YACOBO1 €BOJIONIT BIMOBITHUX TTO/I1M:

o MEINYHI KOHTP3aXx0au — po3poOKa BaKIMH, TEPANeBTUYHUX MpenapaTiB i
JIarHOCTUYHUX MOKJIMBOCTEH, sIKI 3a0e3MeuyroTh Oe3nedHuid 1 epeKTUBHUNA MeAUYHUN
3aXHCT BiJ MIATBEPHKECHUX O10JOTIYHMX areHTiB (OakTepiid, TOKCHHIB 1 BIpyCiB), HOBUX
1H(DEKIIITHIX 3aXBOPIOBaHb, TPAIUIINHUX 1 HETPAIUIITHIX XIMIYHUX areHTIB;

o 3aco0M 1HAMBIAYadbHOTO Ta KOJEKTUBHOTO 3aXUCTy — I1HXUHIPUHT
MartepiajiB 1 CUCTEM TIJIBUIICHHS 3aXUCHUX BJIACTUBOCTEH BiJ IIMPOKOTO KOJia 3arpo3
(MOZyNBHI Ta HACTPOIOBAHI PIIICHHS );

o JETEKTOPH Ta JATYUKH — PO3POOIECHHS HACTYITHOTO MOKOJIIHHS BiJIOBITHUX,
e(eKTUBHUX Ta JOCTYITHUX MOXJIMBOCTEH IIMPOKOTO CIIEKTPY BHSIBJICHHS arcHTIB.
3ycHIIIsl  30CEPEDKYIOThCS Ha TIABUINEHHI TOYHOCTI, Jiama3oHy Ta e(QEKTHBHOCTI
JATYMKIB, a TaKoX 3a0e3neyeHH1 Oe3nepeOiifHOro IHTErpyBaHHS JTaHUX JETEKTOPIB Ta
JATYMKIB 10 BIAMOBIAHUX 1HGOpMAIIIHHUX 0a3 JTaHUX Ta CUCTEM;

o 3MEHILEHHsI HeOe3MeKu — Je3aKTHBAIlisl MepCcoHally, YTHIII3allisi MacOBHX
KEPTB 1 JIFOJACHKUX OCTAHKIB, a TAKOX JIE3aKTUBAIlis MaTepiaJbHUX 3ac00iB, sIKa BKIIIOYAE
qyTiauBe OOJaJHAaHHA Ta JiTaku. HOBI migxomum 10 ne3akTuBailii (GOKyCcyroThCs Ha
CTBOpPEHHI 00JaiHaHHS Ta TIaTGOPM 13 MIMPOKOIO MPUIATHICTIO MPAIlOBATH y XIMIYHO
a00 0aKTEPOJIOTIYHO 3apaKEHUX PETiOHAX 3 MIHIMUIHHOO IITKOAO0 JJIS JIFOICH.

Inwi npozpamu [129] y xigpkocti Oiabire 30 ox. HampaBiicHI Ha 3a0e3MEUYCHHS
notped HIIKMX OpraHiB BIaJAM 13 BUKOHAHHS 3aBIaHb y cdepax oOOpOHHU, 030pOEHHS Ta
BiliCbKOBOI TEXHIKH, y T.4. :

Ilpoepama  pospobnennss mexnonociu (ManTech) — po3BuTOK mepenoOBUX
TEXHOJIOT1H, HEOOXITHUX JJISl JIOCSITHEHHS ONEPAaTUBHOCTI Ta €(PeKTUBHOCTI BITYM3HSIHOI
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IIPOMUCJIOBOCTI, SIKA CBO€YACHO BIAMOBiNae Ha moTpebm OoloBUX cwil. Y 1i Mexax
3aTBEPXKEHO MPOTpaMy 3 aJUTUBHOTO BUPOOHHMIITRA.

Ilpoepamu 3 Aoumuenoco Bupoonuymea (BATTNET) — po3po0ieHHST HACTYITHOTO
MOKOJIIHHS aKyMYJISTOPIB — OLTBIII €KOHOMHUX, 3 JOBIIIMM TEPMIHOM MPUAATHOCTI, OUTBIII
Jerkux Ta 3 Buiow eHeproemuicTio. BATTNET mpoBoauts Takox R&D mocmimkenns,
CHOpSIMOBaHI Ha PO3POOJIEHHS TEXHIYHUX PIIIEHb [ BUPOOHUIITBA OKPEMHUX TPyl
Oarapeil, 30KpeMa MepeoBUX JIITIEBUX HE3aPSAHUX 1 aKyMYJIATOPHHUX OaTtapei.

IIpozcpama mikpoenexmponHux mexnono2ii po3pooisie pilieHHs 11 3a0e3MeYeHHS
(YHKIIOHYBaHHSI CUCTEMH 30poi, MIABUIIEHHS PIBHSA ii CKIAQAHOCTI a00 MONEepeKeHHS
HOBUX 3arpo3 HauioHayibHIM Oe3meni. ILli HampsMu BHUKOPHUCTOBYIOTH YHIKaJIbHY
MIKPOETIEKTPOHIKY 3 BHCOKHM pECypcoM, MajiuM 00'eMOM, IO € HEOOXiTHOIO IS
BIMCHKOBHX MOTPEO, ajie He € KOMEPIIIHHO JOCTYITHOIO, 1 BKITFOYAE:

o pakeTHy, apTwiepiichky, miHometHy cuctemu (C-RAM), F-18 Super
Hornet, F-22 Raptor, F-35, RQ-4 Global Hawk, sxatky MQ-9, cuctemy AEGIS Advanced
Surface Missile, po3mmpeHi cepeqHboMacITaOHI pakeTH NoBITps-noBiTpss (AMRAAM),
HH-60G Pave Hawk Helicopter, pakeru ESSM)

o MOJICPHI3allif0 CTAPUX CHCTEM 30poi;

o BCTAHOBJICHHS OOJaJHAHHS JUIsi BUTOTOBJICHHS HAIIBIPOBITHUKIB Y
NocKoHano uyucrtomy npumimieHHi. DMEA po3noune iHTerpauito kputudaHoro 200-mMm
npoiiecy y 200-MUTIMETPOBY YCTaHOBKY.

Ilpoecpama «Support to Information Operations (10) Capabilitiesy [129]
HalpaBJieHa Ha HagaHHA MIiHICTepCTBY OOOpPOHH 3aKpHTOI, CTallIbHOI, reorpadiuHo
PO3MOJIITIEHOT IHTEPHET-MEpeXi 13 CUCTEeMaMH YIPABIIHHS Ta KOHTPOIIO Jisi poOOTH
komaHyBaHHs. 1O Haae MOXKIIHMBICTh MTApPTHEPAM 1 KIIFOUOBUM COIO3HHKAM TECTYBAaTH Ta
OTpUMYBATH CIUJIbHE PO3YMIHHS MEpEeJOBUX MOXIMBOCTEH KiOeprnpocTopy Ta
enekTpoHHoi BiiiHu (EW) B icHytounx Ta MaitoyTHix cepenoBuiax. IO 06'eqnye qoctymnHi
KiOeprnpoCcTopu 3 HABUATBHUMH ayAUTOPISIMHU, BKIIOUAIOUM KPUTHYHY 1HOPACTPYKTYDY,
Ki0ep-11iJ11, iIHTepHeT-Tpadik 1 MPOTUOOPY1 CUITU; MIITPUMYE MIATOTOBKY, CEPTU(IKAIIiIO Ta
peceptudikaiiro 6000-x kibep-miciit 1 DoD Toio.

Ha 2020 p. mepenbawaerscs Buminenns $104,3 mapn [130] na Haykosi
JOCTIDKEHHSI 1 po3poOKu [Is apmii, (GioTy, MOBITpsIHUX cull, 000poHu Jupekropary 3
OTIEPAIIfHOTO TECTYBAaHHS Ta OIIHKH.

Ilpoepama 3 oxoponu 300pog's (DHP) ninTpuMye HaJaHHS MEIUYHOI JIOTIOMOTH
nepconany MiHicTepcTBa 000poHHM Ta iX ciM'sM. Pecypcn HaykoBOi YacTHHM MPOrpaMu
RDT & E niaTpumyroTh HayKOBO-IOCIIIHI pOOOTH 3 paKy MOJIOUHO1 3aJI03H, POCTATH Ta
S€YHUKIB, TPAaBMATUYHUX YIIKOJKEHb TOJIOBHOTO MO3KY; OpTONEAll Ta MpPOTE3yBaHHS;
IHIITUX 3aXBOPIOBAHb.

Ilpoepama 3Huwenns ximiunux peuour i 6oenpunacié MATPUMYE TOCTIHKEHHS
10J10 3HUILCHHS JIETAIbHUX XIMIYHUX peuoBUH 1 6oenpumnacis CIIA.

bromxernuit 3anut Ha 2020 p., cTBOpeHH HAa OCHOBI ycmimHux OromkeTiB 2018,
2019 pp., BinHoBIsA€E "momKoHKeHy" roToBHICTh apmii CLIA 1 3HaMeHye co0010 KITI0UOB1
3pYyLIEHHS Yy MiArOTOBI CTPUMYBAHHS YW MEPEMOTH MPOTHUBHUKIB BEJIHMKOI JACPKABH B
MaitoyTHbOMY. 3aTBepkeHHst Konrpecom Oromxkety Ha 2020 p. (puc. 2) qomnomMosxe KpaiHi
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OyTH Ha OAMH KPOK MOIEpeny 3arpo3, siKi IMOCTAaroTh

KOHKYPEHTHI IepeBaru.
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IDicepeno: Butpatu MinictepctBa 00oponu y Bigcotkax BBII : peanbhi 10 2018 p., nporHo3oBani Ha nepioa 2019-
2024 pp. Ta icropuyHi Ta nporuo3osani oocsru BBII 3a nanumu AnminictpaTuBHO-0r0KkeTHOTO yripasiinas (OMB).

Pucynok 2. Burparu MinictepcrBa o6oponn y 1953-2023 pp., % BBII

Oyinka punky. PUHKOBI MOXIMBOCTI BilicbkoBoi chepu CIIA xapakTrepu3yroThecs
o0caramMu eKcrnopTy HpoAyKLii BifickkoBoro mpusHaueHHs y 2010-2018 pp. (puc. 3).
Haiiuiii npuOyTKH IPUHOCUTH A€pOKOCMIYHA TeXHIKA — OLIBIIN, HIX YCI 1HIII MOMYJISApHI
o0macTi pazoM y3sTi. YacTka CBITOBOT'O PUHKY BIICHKOBOI TEXHIKU Ta 030POEHHS, SIKY Ma€e
CHIA, cranoButh 3a 9 pokiB 33,5%, a B okpemi poku BOHa KojuBaiach Bix 27,9% no

38,1% (2018 p.).
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xepeno: SIPRI Arms Transfer Database

Pucynok 3. O0csirn excnnopry npoaykuii Biiicbkosoro npusnadenas CIIIA y 2010-
2018 pp., mun $
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Honarok b

IIpiopuTreTH K0CHiAKeHDb i3 MiIBUIEHHS BiliCbKOBOI CIIPOMOKHOCTI KpaiH — WieHiB
€C

bromxeTrHe (¢iHaHCyBaHHS HAyKOBUX JOCTIKEHb OOOPOHHOTO XapakTepy
kpainamu €C mpotsrom 2010-2018 pp. cranoswio B 1iomy $41,1 mMapa y motounux
ninax 3a [TKC Ta xommuBamock Big $3,8 mupa mo $5,9 mupa (3a IIKC) (puc. 1) B okpemi
poku. Lli cymu ctanoBiATh 5,1% YacTKy 3arajbHOTO OIOKETHOTO 00CATY (hiHaHCYBaHHS
HAyKOBMX JOCIIKEHb KpaiHamu-uineHamu €C y uinomy 3a 2010-2018 pp. Ta 4,5-6,8 % B
okpeMi poku [131].
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Ioxepeno: Government budget allocations for R&D. - https://stats.oecd.org/#

Puc. 1 O0csaru 0101:xeTHOr0 piHAHCYBAaHHS HAYKOBHMX J0CJIIIKeHb B 000POHHI
cdepi kpain-wieniB €C nporsirom 2010-2018 pp., man $ y norounux minax 3a IKC

VY 2018 p. 6yno BuznadeHo 11 [IpiopuTeTiB po3BUTKY BIHCHKOBOI CITPOMOKHOCTI
€C [132], aK1 OXOIUTIOIOTh HACTYITHI 00JaCTi:

3a0e3neueHHs oneparii 3 kibep-pearyBaHHs:

- Kibep-cnienpays ma cunepeis,

- kibep-R&T;

- IHoiceHepHi cucmemu 0Jis Kibep-onepayiii;

- Kibep-ocsima ma HaAB4UAaHHS,

- Kibepzaxucm y nogimpsHomy, KOCMIYHOMY MA HAZEMHOM)Y NPOCMOPI,
KOCMI4HI (MMpoCcTOpoBi) iHPOpMAIliiHI Ta KOMYHIKAI[1I{HI TOCTYTHU:
CnOCmMepedtceH sl 3eMi;

- NO3UYIOHYBAHHS, HABI2AYIA | CUHXDOHIZAYIA,

- KOoCMiuHa cumyayiuna 00i3HaHicmb,

- CYNYMHUKOBUU 38'30K;
iH(popmaliitHa nepesara:

- YNpaeniHHa padiouacmomuum CNeKmpom,

- maxmuynui CIS;

- ynpaeniHus ingopmayieio;

- poseioka i cnocmepedicerns (ISR);

Ha3eMH1 OOMOB1 MOXKJTUBOCTI:
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- MoOepHizayis ma po36UmoK Ha3emMHux niamgopm (niromoeati /
Oe3ninomui, npeyusitHul yoap),
- pozeumok ma yoockouanenus cun 3axucmy (CBRN, CIED,
iHOusidyanvHe 8ilicbKoge 00AOHANHHS);
MOKpAaIIeH1 JIOTICTUYHA Ta MEUYHA MIATPUMKA:
- BIUCHKOBA MOOLILHICMb,
- po3wupena 102icmuKa,
- MeouuHe 3a0e3neyeHts;
MOpCbKa MaHEBPEHICTD:
- cumyayitina 00i3HaAHICMb,
- nosepxHeea nepegaza
- cuna;
M1IBOJHUN KOHTPOJIb:
- MIHHAa 6IUHa,
- aHMunio80OHI GIUHU,
- 3axucm 2aeawi;
repeBara y moBiTpi:
- MOJACIUBICMb NOGIMPAHO20 0010,
nosimpani ISR naamgopmu;
- Moxcaugicms 8iomosu y docmyni 0o 30nu (A2 / AD);
- 3anpaexka nogimps-nogimpsi,
banicmuyne peakmusne 030poenns IIPO (BMD),;
NOBITPSIHA MOOUIBHICTb:

- cmpame2iuHUull agiampancnopm,
- MaKmuyHuil NOGIMPSHUN MPAHCNOPM, BKIIOYAIOYU NOBIMPAHY MEOUUHY
esaxkyayiro,
1HTerpauis BiiCbKOBUX MOBITPSHUX MOXJIMBOCTEN B aBlalliiHUNA CEKTOD:
- docmyn BILCLKOBUX 00 NOBIMPHO20 NPOCMOPY,
- 3axucm KOHQIOeHYIUHOI KpUMUYHO 8axCIU80l inghopmayii;
- KOOpOUHAYis 3 YUBLILHUMU AGIAYIIHUMU OPSAHAMU,
- adanmayis Modxicau8ocmel 8iticbko6o2o nosimps / npocmopy C2;
MDKTany3eBe CIiBpOOITHUIITBO:
- IHHOBAYIUHI MeXHON021i OJis1 pO3UUPEHHS MAUOYMHIX 8IICbKOBUX
MONCTUBOCMEUL,
- asmonomuul nomenyian €C 011 nepegipku ma xeanighixayii
pospoonenux €C moocausocmet,

- 3abe3neuenns a6monomno20 Qynxyionyeans. >

Jns xoxknoro 3 11 mpioputeTiB OynyTh MpenCTaBi€HI OMNIAIU JaHAMAPTY
OPUJATHOCTI Ta MOXMJIMBOCTI TEHEPYBaHHS CHUIBHUX TPOEKTiB. byayTs Takox
npeCcTaBIeH] HEOOXiHI TOPOXKHI KapTH 3 BU3HAYCHUMH I[UISIMUA Ta €TallamMH ISl THX
cdep, ne aepxaBU-4JIEHU JOpYy4aroTh €BponeiicbkkoMy o6opoHHOMYy areHTCTBY (EDA)
3aydaTu ekcnepTiB 3 kpaiH-wieHiB €C, HATO, iHmumx BiANOBITHUX OaraTOHAIIOHAIBHUX
3alliKaBJICHUX CTOPiH, & TAKOX MPEACTaBHUKIB 0OOPOHHOI TPOMHUCIOBOCTI.
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€Bporeiicbka mporpama J0CTIKeHb B Tally3l 000pOHHM MOBs3aHA 3 HACTYITHUMHU
Oararopiuaumu (pinancoBumu pamkamu €C (2021-2027 pp.). €Bponeiicbkka Komicis
MIPOCHUTH Ha HAYKOB1 000POHHI AocikeHHs 13 Mipa eBpo Ha 7 pokiB, 25 MitH €Bpo 3 500
MJTH 3allJTaHOBaHUX BUTPAT Ha 00opoHy y 2019-2020 pp.

KoxkeH TyHKT BUIICO3HAYEHUX IUIAHIB IependavyaeTbcss  3A1HCHIOBATH
PO3pO0IIEHHSM BiAMOBIIHOT TporpaMu. OKpeMi IPOEKTH MPOrpaM HaBEICHO HIDKYE.

Kowmicist cioBicTHIa TIPO OTOJIONIEHHS JEB'SITH KOHKYPCHHUX TMpono3utiiid y 2019
poui, Ta me 12 — y 2020 pomi, 10 OXOIUIIOBaTUMYTh MPOEKTH y c(epl MOBITPSIHOTO,
HA3eMHOT0, MOPCHKOTO, KiOep- Ta KOCMIYHOTO 3aXHCTY:

-MATPUMKA PO3BUTKY Oe3nuToTHOro Jitaka Eurodrone, 6€3mig0THI cUCTEMU, TaKi
SIK O€3IUIOTHHUKH;

- 1HTerparisi IpoHIB Ta OE3MUIOTHUX IiIBOJHMX YOBHIB B omeparlii GuoTy s
TOJIIMTIIIEHHS. MOPCHKHX CITOCTEPEKCHB;

- eBpoOIelchKe Oe3MeuHe MporpaMHe 3a0e3MeUeHHs], BINCHKOBA CUCTEMA 3B'A3KY;

- pagap, KOMyHIKallii Ta eJICKTPOHHA BilHA;

- aBTOHOMHA HaBITaIlis, ITYYHUN 1HTEICKT, KBAHTOBI TEXHOJIOT1i, MOXIMUBOCTI
yaapy Ha JaJIbKi BiJICTaH1 3 BUCOKOIO TOYHICTIO;

- TEXHOJIOT1i 301IbIIEeHHS (PI3UYHUX 1 PO3YMOBHX MOKIIMBOCTEH COJI/IATIB;

- pPo3po0IIeHHS KaMy(IISDKY JUTS COJIATIB, CTIMKHMX 10 JaTdyukiB [134].

Ha 2021-2027 pp. nependauaeTbcsi po3poOiIeHHs 1 peanizallis TakKuX Mporpam
[135, 132]:

Ilpoepama «Biticbkosa mobinvHicmey. Y motomy 2018 poxy EDA mpeacrasuia
HarnsanoBiit pazi TOpoxHIO KapTy Ipo BIICEKOBY MOOUIBHICTB, PO3PO0JIEHY CHELiaIbHOIO
poOouor0 Trpynor0 ATEHTCTBA 3 IMPUKOPJAOHHOTO BIHCHKOBOTO TPAHCIOPTY Yy TICHIN
koopauHanii 3 €C3J], €CMC, Kowmicieo Ta IiHIIMMU 3alIKaBICHUMHU CTOPOHAMHU.
JloposkHs kapTa 3rojoM Oysia BUKOpUCTaHa sik ocHoBa [nmany aiif BilicbkoBOi MOO1TBHOCTI,
po3pobiienoro AreHTcTBoM Ta €Bporneiickkoro KoMiciero.

Ilpoepama «3anpaska nosimpsa-nosimps (AAR)» TpPOAOBKYE MONEPEIHIO
nporpamy 0araToHaIiOHAJIBHOTO 0araToluiboBOro TpancnoptHoro ¢ioty (MM®), napasi
yucio i ydacHUKIB jocsrio m'stu kpain (Himepmannu, Himewunmna, JlrokcemOypr,
Hopseris, benbris), ski matore Bicim mitakiB-rankepiB MTT (Multi Role Tanker
Transport), siki OyIyTh €KCIUTyaTyBaTHCs 00'enHaHuMu cuinamu. Y BepecHi 2018 poky
ATEHTCTBO oprasi3zyBajio mepiry B €Bpomi KoHpepeHIiito, 1e 0yJI0 BU3HAHO HASIBHICTh
nedinuTy y i cdepi, SKuii BABHAETHCS KIIFOYOBUM YHHHUKOM TMOJANBIIOTO ii PO3BUTKY
Ta 3MILHEHHS.

Ipoepama «Kibepzaxucmy. Bipll MUPOKUI KIOEPHETUIHUN TOMEH BHU3HAYEHO
K KIIOYOBY 00JIacTh, € €Bpomi HEOOXIHO TMOCHUIUTH CBOi OOOPOHHI MOKJIUBOCTI,
Oepyuu 70 yBaru, o BCi apMeHChKi MipO3/IiJIM MAtOTh CBiii OTIepalliifHuiA TJOMEH (3eMJIs,
MOBITPSI, MOPE, KOCMOC) 1 CBOI BJIacHi Kibepmpobiemu.

[TIporpama na 2018-2019 pp. nmepenbadana CTBOpPEHHSA IIATGOPMH OCBITH,
HaByaHHs, Ta ouiHku (ETEE) B pamkax €Bpomneiicbkoi Oe3nexku 1 0O0OpoHH 13
BCTAHOBJICHHSI paMOK CITiBIIpalli IIJIIXOM OOMIHY JJOCBIAY Ta HAMKpaIIUMU MPaKTUKAMU Y
cdepi kibepOesneku, KiGep3axucTy Ta po3ciiayBaHHs KiOep3TOUYNHHOCTI.
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Hactynmaumn Hanpsivamu Oylio BU3HAYE€HO PO3POOKY HOBHX MOKIMBOCTEH abo
BJIOCKOHAJICHHS ICHYIOUHX:

JOCJIIDKEHHSI 1 TEXHOJOTiA Kibep3axHucTy, OCOOJMBO y BaXIMBUX OOJACTSX,
TaKUX SIK TEXHOJIOTIi KiOep-cuTyaliiHOl 0013HaHOCTI, OOOPOHHI KiOep-TEXHOJIOT],
aBTOHOMHI ~ CHUCTeMHM  KiOep-BIANOBiAEH, MOMXIMBOCTI  PO3BIOKH  KiOep3arpos,
MPOTHO30BAHMM aHaJI3 1 MOJICIIOBAHHS;

CHCTEeMa IH)KEHEpHUX PO3pOOOK i KiOep-omepalliid, ska MOXKE€ HaJaBaTH
JiepKaBaM-4I€HaM CIUIbHI CJIOBHUKOBI, TEXHIYHI, IPOLIEIYPHI Ta OpraHi3aliiiHi BKa31BKU
Ta CTaH/IapTH, HA OCHOBI SIKUX pO3pOOUTH Ta BOPOBAIUTH K1OEP-MOKIMBOCTI;

IPOJOBXKUTH FapMOHI30BaHy Ta aJIeKBaTHY KiI0ep-OCBITY, HABYAHHSI Ta OI[IHKY;

BUPIIIUTH KiOEpHETHUYHI TpobieMu, crmenudivyHi s Ha3eMHUX, MOPCBHKHX,
MOBITPSIHUX Ta KOCMIYHHUX CHII.

Ilpoepama «Kocmiuni ingpopmayiiini ma komyuikayitini nociyauy. ladopmariiitai
Ta KOMYHIKaIlIiHI TOCIYTH, 10 0a3ylOThCS Ha KOCMIYHIN JISTIBHOCTI, € aKTyaJbHUMH B
Oynb-siKili BIWCHKOBIM cucTemi abo Turatdopmi, OCKUIBKM BOHH 3a0e3MeuyI0Th
KOMaH/yBaHHsI Ta YIpaBIiHHS iHQOpMAIli€l0, TATPUMKY HaBiraiii / TO3UI[IOHYBaHHS Ta
MIIBUINYIOTh CHUTYaIliiHy O00I13HAHICTh Yepe3 HaJaHHS I1HTEJIEKTyaJdbHOI iH(OpMAIIii,
pE3yJIbTaTIB CHOCTEPEKEHHS Ta po3BiAkH. KpiM TOro, kocMiuHi akTHUBU OyayTh Jedali
outbiie kupmatu BUKIMK cucteMaMm [KT depe3 HakomMYeHHS KOCMIYHOTO CMITTA 1
CXWJIBHOCTI JI0 3001B.

VY 11bOMY KOHTEKCTI BU3HAUEHI IPIOPUTETHI ChepH BKIIOYAIOTh, CEPE]] 1HILIOTO:

- MOXJIMBOCTI KOCMiuHOTO crioctepexenHs 3emii (SBEO);

- MO3UIIIOHYBAHHS, HaBITaIlisl AJIs MIATPUMKH BIHCHKOBOT A1SITbHOCTI;

- moiH(OPMOBaHICTh TPO CHUTYallll0 B MPOCTOPI, a TAKOXK MOMIHBOCTI
KOCMIYHOTO CITOCTEPEKEHHS Ta PO3BiJIKH;

- CYNyTHHKOBUH 3B'SI30K AJis JepkaB-wieHiB Ta cy0'ektiB CITIBO.

Ilpoepama «Ingpopmayitina nepesazay». BiicbkoB1 omepallii y cCy4acHOMY CBITI
MOKJIA/IaloThesl HAa 1HQOpMAIIiHI Ta KOMYHIKAI[iiHI TOCIYrd, Ha KOMAaHJIyBaHHS Ta
KOHTPOJIb 3 BUKOPHCTAHHSIM IIMX TIOCTYT, CIIOCTEPEKEHHSI Ta PO3BIAKY, 30ip Ta 0OMiH
TaHUMHU po3Biku. ToMy Ii MOCIyrd BUMAaraloTh MOTYXHOi, HamiifHOI 1 Oe3medHol
MepexeBoi 1HPpacTpyKTypu 3B'SI3Ky Ta 1HGOPMAIIHHUX CHUCTEM, SKI MalwTh OyTH
BOy/1I0BaH1 B iCHYIOY€e IIU(POBE HABKOJIHUIIHE cepeoBulie. [lepeaoBi TeXHOMOTII, sSIK1 BxKe
BUKOPHUCTOBYIOTHCSI Y TPOMAJITHCBKIM cdepi, Takl K XMapa, BEJIMKI JaHl Ta MporpaMHe
3a0e3nedeHHsl pagiocTaHIiil / Mepex, OynyTh KIIOUOBHMH JUIS 33J0BOJECHHA MOTPed
000pOHHUX cuil y MaitOyTHbOMY po3BUTKY [KT.

[IpiopureTHrMH € Taki chepu:
- 3/1aTHICTh 30POMHUX CHJI BUKOPUCTOBYBATH PAAIOCIIEKTpP AJI BIMCHKOBUX [1H;

- CYMICHICTh TaKTUYHUX 1H(PACTPYKTYp 3B'SI3KY Ta 1HGOPMALIMHUX CUCTEM, 1110
JTIO3BOJIUTH 3/[1HCHIOBATH aBTOHOMHUH, HaIIMHUI, CYMICHUMN, IIBUAKWN 1 0€3MeUHII 0OMiH
Ta nepeaavy JaHuX / KOMyHIKaIli;

- yOpaBJliHHA 1HQOpMaII€I0 B paMKax Micii 1 onepanii nig nposojaom €C;
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- MepeXeBl MOXKIMBOCTI 1HTEIEKTyaIbHUX TEXHOJOTIH AJIS CIIOCTEPEKECHHS Ta
po3Biaku (ISR).

Ilpoepama «Hazemni 60tio6i modciusocmiy. 3aBISIKU €BOJIOINIT 0OOPOHHOTO
cepenoBuIla B €BpoIli, CyXOMyTHI BIIChKAa MalOTh IPUCTOCYBATHUCS A0 JIH Y CEpEeIOBUIIL
3 BUCOKOIO IHTEHCHBHICTIO 3arpo3 3 MOTEHIIITHO TEXHIYHO PO3BUHEHUMU TPOTUBHUKAMU.
[IpioputeTHi HazemMHI OOHOBI 3aXOIW CTOCYIOTHCS IIMPOKOTO CHEKTpYy i — BiJ
HEOOXITHOTO OHOBJICHHS PI3HMX THUIIB OPOHETAHKOBUX MAIMH 1 TIOB'S3aHOI 3 UM
BOTHEBOI MIL JUIsI 3aXUCTY 10 00poThOU 3 BUOYxoBuMH npuctposiMu (C-1ED), ximiuauMH,
O10JIOTIYHUMH, PAAIOJIOTIYHUMHU, siiepHUMHU Ta BUOyxoBuMmH Martepiamamu (CBRNe) 1
BIJTHOBJICHHSIM [IEPCOHAIY, 1110 BKJIIOYA€E IEPCOHAIBHI 3aXMCHI 3ac00U Ta 00JaAHaHH. YCl
3aX0AM MarOTh OYTH BKIIOYEHI B OIEpalliiHe CepeJoBHINE 13 MUJIOTOBAHUMH Ta
0€3MUJIOTHUMU CUCTEMaMH 1 KOMaH/IaMH.

[IpiopuTeTH1 HANPSAMU Ha3eMHUX OOMOBUX MOKIMBOCTEN BKIIOYAIOTh:

- MOTOYHI Ta MalOyTHI TaHKOBI Ha3eMHI IJIATGOPMHU: TOJOBHI OOMOBI TaHKH,
00l0OB1 MAIIIMHY MIXOTH Ta OPOHETPAHCIIOPTEPH;

- HACTYITHE MTOKOJIIHHS HA3€MHHUX 3aC001B TOYHOTO YAapy, BKIIOUYAIOUU HEMPSAMY
MIITPUMKY BOTHIO, 1 TPOTHUTAHKOBE 030POEHHS;

- 0€3m1I0THI Ha3eMH1 00MOB1 MOKIIMBOCTI;

- mocuieHHs1 3axucty 3ycwib B obnactax C-IED ta CBRNe Ta meromi
BiJTHOBJICHHSI IEPCOHAITY;

- IHIMBITyaJIbHE BIHCHKOBE 00J1aTHAHHS.

Ipoepama «llokpawena nocicmuyna ma meouuna niompumkay. MOXKIUBICTb
IIBUIKOTO TMEPEMIIICHHS BICHK 1 BIMICHKOBOI TEXHIKHU 1 3a0€3MeueHHs B Oy/Ib-SIKUW 4Yac
aJIeKBaTHOT MaTepialbHO-TEXHIYHOI Ta METUYHOI IXHBOI MIATPUMKH, Y T.4. Yepe3 KOPAOHU
1 B CKJIQJIHUX TOMOTrpaiuHUX 1 KIIMaTHYHUX YMOBaX, € KIII0ouoBoto aiis €C.

[IpipureTn MaltOyTHHOTO:

- MpoLeNypyd NEpPeTHHY KOPJOHIB 3 TOUYKH 30py BIMCHKOBOI MOOLIBHOCTI 1
JOCTYITHOCT1, JOCTYMHOCTI LMBUIBHOTO TPAHCIOPTY Ta 1HPPACTPYKTYpH BIHCHKOBHX
mwiatdopwm;

- 3araJIbHOEBPOINENUCHKI MPOLEAYPH MIPUIOMY, TOCTABKHU, TIOJANIBIIOTO PYXY;

- CHIBpPOOITHULITBO 3 KOMEPUIMHUMHU JIOTICTUMHUMHU ONEpPaTOpaMH 3 METOIO
ITOCHJICHHS BiiCBKOBO1 JIOTICTHKH;

- 3a0€31eUeHHS BINChKOBHX IMOCTABOK;

- MpOLEAYpPHU LIOJ0 OTPUMaHHs, 30epiraHHs Ta IMepejadi MmajauBa Ta €Heprii 3
BiJTHOBJTFOBAHUX JIKEPETT;

- IOTICTUYHE aJTUTUBHE 1 Iepe1oBe BUPOOHUITBO (3D-1pyK);

- CYMICHICTh HAIlIOHAJIBHUX CHUCTEM MEIMYHOI JIOTIOMOTH Ta pPO3TOPTAHHS
NOJILOBHX JIIKAPEHB JIJIsl BAKOPUCTAHHS B OaraTOHAI[IOHATBHUX OIEPALIifX;

- CYMICHICTh MOXJIMBOCTEH MEIMYHOI €BaKyallii, BKIIOYalOYd Oe3MiJOTHI
JiTanbpHi anapatu 1 6e3MUIOTHI Ha3eMHI TPaHCIOPTHI 3aCO0H.

Ilpoepama «Mopcvka manespenicmov». Mopchbka 000pOHa Ta 3aXUCT 11 CHUJ €
KJIIOYOBUMHU MEePeyMOBAMH JIJIsl pO3TOPTaHHS MOPCHKHX IiH.
V wmiii cepi Oyno BU3HAUEHO ACKIIbKA MPIOPUTETIB, 30KpeMa:
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- JIOCSITHEHHSI MOPCBHKOI CHUTYyaliiHOI 00i13HAHOCTI IIISXOM iH(GOPMYBAHHS MPO
pe3yNbTaTU CHOCTEPEKEHb MOPCHKUMHU NATPYIBHUMH CHUJIAMHU Ta JITaKaMU, MOPCHKOIO
PO3BIAKOIO, TPUOEPEKHUX PATIOIOKAIIIHHAX MEPEK JAICKOTO pajiycy Iid, TAKTUYHUM
PagloNIOKAIIITHUM MOPCBKUM HarJsiIoM, COPMOBAHOTO aBTOMATUYHUMHU CHCTEMaMU
3B'SI3KY;

- IOCATHEHHS MepeBark Ha Mopi 3a IOTIOMOT0I0 O€3MUIOTHUX TIaT(HOPM BUCOKOTO
KJacy, 6araro yHKI[IoOHAIBPHUX 00H0BHUX KOPaOJIiB 1 a1allTOBAaHUX MOPCHKUX MAaTPYIbHUX
CyneH;

- TMPOTHO3YBaHHA IOTYKHOCTEM BIHCHKOBO-MOPCHKOI aBialii (BKIJIIOYAKOUU
MO>KJIMBOCTI1 yAapy), 6araToBUMIPHOI'O 3aXUCTy BIHCHKOBO-MOPCHKUX CHJI, Y TOMY YHCH1
3a JIOMIOMOTO0 OOPTOBUX AHTHITIABOTHUX aKTHBIB.

Ilpoepama “Iliosoonuti koumponvy. 3a0€3MEUCHHS 3aXHCTy MOPCBKHX CHI €
HEOOX1HOI0 YMOBOIO /JIsl PO3rOPTaHHS BIHICHKOBO-MOPCHKUX CHIL

Busnaueni npioputeTHi 00JacTi B IIbOMY JOMEHI BKJIIOYAIOTh:

- BIICBKOBO-MOPCBHKY OOpOTHOY/3aXUCT BiJl MIH 3 BUKOPUCTAHHSIM O€3MIIOTHUX
CHCTEM, a TaKOX 1HIITUX 3aC001B MPOTHIIT MiHAM;

- TPOTUYOBHOBI MOXIIMBOCTI, 3aCHOBAaHI Ha KOHIICMINI BHKOPUCTAHHS
0€3MUTOTHUX, (PIKCOBAaHUX CHUCTEM BUSIBIICHHS, TOPIE Ta HA 1HIINX CUCTEeMaX BUSBIICHHS
3a IOIIOMOT' OO MOBITPSIHUX MPHUIIA/IIB;

- 3aXUCT BiJl TOPTOBUX 3arpo3 MIJITXOM MOCTIHHOTO BUSIBICHHSI PUYAIIIB ITOPTY 3
MOPSI 1 MABUIIEHHS CTIHKOCTI MOPCHKOI KpUTHYHOI 1HPpaCTPpyKTypH.

Ilpoepama «llepesaca y nosimpiy. llg mpioputeTHa cdepa OXOILIIOE PI3HI
cnenudiuHi TeMHU, Taki SK TIATGOPMHU TOBITPSHOTO OO0, MOBITPSIHOI PO3BIAKH i
crioctepexxenHs (ISR), a Takok MOXKJIMBOCTI BIIMOBU Y JOCTYII O BU3HAYEHOI 30HU
(A2 / AD), momoBHEHI 3aXxHCTOM OallicTHUHMMH paketamu. I[Iporpama mepembadae
IHTErpalilo MOBITPIHUX OOMOBHX CHCTEM 31 BCi€l €BpOmNM, MATOTOBKY JIITaKiB-
BUHUIIYBaYiB HACTYMHOTO TIOKOJIHHS, 3MEHIICHHS MOKJIUBOCTEH MPOTUIIOBITPSHOI
000pOHM CYINPOTHUBHMKA, ITIIBUIIECHHS 3aTHOCTI 3IIMCHIOBATH TIWMOOKI ymapu i
MiATOTOBKY yIapHOTO BEPTOJIHOTAa HACTYMHOI'O TMOKOJIHHS (BKJIIOYAOUU 30poro). Y
MalOyTHBOMY BC1 BOHU OyJlyTh €KCIUTyaTyBaTHUCS LUISIXOM KOMOiHAII] MJIOTOBaHMX 1
0e3nI0THUX TUIaT()OpM, IHTETPOBAHUX Y BEJIMKI OTEpalliiiHi CHCTEMHU.

BusnaueHi mpiopUTeTHI HapsIMU B 111 chepi BKITFOYAIOTE:

- MABUIICHHS 00€3AaTHOCTI JIep KaB-WICHIB IUIAXOM MPUAOAHHS Ta 1HTErparii
BUHUIYBAJIbHUX CHUCTEM S5-TO TOKOJIHHS, HACTYIHOI'O TOKOJIIHHS TOBITPSHUX
0oloBHUX MIATPOPM 3 MOCUICHUMH MOKJIMBOCTSAMH, ICHYIOUMX 1 MallOyTHIX (uOTIB
00OBHX BEPTOJIBOTIB, 030POEHUX AUCTAHIIIHHO-TIIOTHUX JiTalbHUX cucteM (RPAS)
3 (pikcoBaHMM 1 TTOBOPOTHUM KPHJIOM, 3MEHIICHHS MOKJIMBOCTEH MPOTHUIIOBITPSIHOI
oboponu mnpotuBHHMKa (SEAD), niABUIIEHHS TOYHOCTI MOBITPSHOTO yAapy 1
MO>KJIMBOCTEN MOBITPSIHOI aTaKH;

- BIAMOBIOHUM criekTp MOBITpssHUX IiatgopMm ISR Ha 6a3i RPAS, mitansHux
1atopM BETUKOT BUCOTH, MOPCHKUX MATPYJIIB 1 JIITAKiB MOPCHKOTO CIIOCTEPEKEHHS,
a TakoX MoB'sa3aHuX 3 ISR 60pTOBMX HaBaHTa)KEHbB 1 JATUUKIB;

83



- CIPOMOKHICTH J10 3a00pOHU AOCTYIY JI0 30H, SIKI MICTSITh pajiapu AajeKoro
pamiyca, BIIJIA Ta TakTH4HiI 3ac00M MPOTHPAKETHOI OOOPOHM, a TAKOXK CUCTEMU
MPOTHUIIOBITPSIHOT 0OOPOHU KOPOTKOTO Jiana3oHy;

- 3MIMCHEHHsI To3anpaBKu MOBITPsA-TOBITPsI (AAR) Ha OCHOBI cTpaTeriyHUX Ta
TAaKTUYHUX  MOJIMBOCTEH [JJs TpPAH3UTYy BHHHUIIYBauiB, aBTOMATHU30BaHUX
MoxkiuBocTeir AAR (A3R);

- MABHUIIIEHHS MOKJIMBOCTEH 0aliCTUYHOI MTPOTHUPAKETHOT 0OOPOHH.

Ilpoepama «Ilogimpsina mobineuicmoy. [1oBiTpsiHa MOOUTBHICTH HEOOXIIHA IS
BIICbKOBHX omepaliii. CTpaTeriuHuii TpaHCIOPT MK T€aTpaMi Ma€ Ba)KJIMBE 3HAUCHHSI Ha
paHHIM CTajall MIBUIKOTO OMEPAaTUBHOTO PO3TOPTaHHS B YChOMY CBITI, TOJI SK TaKTHYHI
MOBITPSIHI IEPEBE3EHHS Ta METMYHA €BaKyallisi B OCHOBHOMY BUKOPHCTOBYIOTHCS Ha Mi3HIX
eTanax ornepaitiii. OOuB1 3 HUX OYyJIM BU3HAYCHI SK MPIOPUTETHI HANIPSMH JTISITBHOCTI:

- CTpaTeriyHi MOXKJIMBOCTI MOBITPSHOTO TPAaHCHOPTY, IO IPYHTYIOThCA Ha
JOCTyNi 10 HerabapUTHUX BaHTAKOMOTOKIB, @ TAKOX PO3pOOI[l HOBUX TPAHCIIOPTHHUX
3ac001B;

- TaKTUYHI MOXJIMBOCTI MOBITPSHOTO TPAHCIOPTY (CTallilOHapHE Ta poTaIliiiHe
KpWJIO) JJi1 KOHKPETHMX €BPONEUCHKUX TPyl KOPUCTYBadiB, HOBI MOKIIMBOCTI
€BPOMENCHKOT0 TPAHCTIOPTHOTO / KOMYHAJIBHOTO BEPTOIHOTA 1 O€3MIIOTHI PIIICHHS.

Ilpoepama «lnmezpayis 8ilicbkogux nosimpsaHUX Mmodxcausocmetiy. BilicbkoBa
aBiallis Ma€ BUKOPHUCTOBYBATH Ta BIPOBAPKYBATH TEXHOJIOTIYHY 3MiHY MapajJurMu B
YIpPaBJIiHHI TOBITPSIHUM PYXOM, KepYIOUHCh ITU(POBI3aIli€l0, aBTOMATH3AIlI€I0, HOBUMU
dbopmamu 3B'A3KY 1 IITYYHUM IHTEIIEKTOM. Y I[bOMY KOHTEKCTI KIIFOUOBUMH BUKIUKAMH €
IHTerparlisl ICHyI0UnUX 1 MaHOyTHIX BIHCHKOBUX MOKIIMBOCTEH MOBITPSTHOTO PYXY, & TAKOXK
€BOJIIOIIIS BINCHKOBUX MOKJIMBOCTEH 1 3aC001B HaBIraI[iifHOTO CIIOCTEPEKeHHs. BilicbKOB1
CWJIM TIOBMHHI 3a0€3MEeYUTH MOCTYI /O €BPONEHCHKOTO MOBITPSHOTO MPOCTOPY st
ICHYIOUMX 1 MaiOyTHIX YKOMIUIEKTOBAHMX 1 OE3MUIOTHUX TMOBITPSHUX CYAEH HJs
MiATOTOBKHU, TPAHCTIOPTYBAHHS, PO3TOPTAaHHS Ta OTIEPATUBHOTO BUKOPUCTAHHS.

[IpiopuTeTH B i ranay3i HOBUHHI OyTH 30CE€pEIKEHI Ha:

- TOCTYMi BINCHKOBHX JIITaKiB J0 MOBITPSHOTO MPOCTOPY;

- 3JaTHOCTI 3aXWINATH KOH(DIIEHIIWHICTh KPUTHYHO BaXXIHMBOi iH(opmarii i
3a0e3reuyBaTy CTIMKY Ta HaJldHY Tepeaady JaHUX Ta OOMIH HEH MEPEXEI0 IHUBLILHOT
aBlariii;

- ONepaTUBHIA CYMICHOCTI Ta KOOpJWHAINI 3 MHWBUILHUMH aBlalliiHUMH
CTPYKTypamH, iH(QpacTpyKTypaMu Ta IpolieaypaMu, 30epiraroun onepaTUBHY CyMiCHICTb
MIJK BINCBKOBUMH CHJIAMU;

- MOXJIMBOCTI BIMCBKOBOTO OCBO€HHsSI moBiTps / kKocmocy C2 Ta 3aco0iB
HaBiramiiiHoro cnocrepexxerst (CNS), aganToBaHUX A0 MIHJIMBOIO KOHTEKCTY CEKTOPY
IIUBUIBHOT aBiallii Ta aBTOMAaTU30BaHOI AISUIBHOCTI 3 YIPABIIHHS MOBITPSIHUM IPOCTOPOM.

IIpoepama «Misxceanyzese cnigpobimnuymeoy. Psii MKIUCIMITITIHAPHUX 3aXO0/11B
Bu3HaueHi y ['moGanbHiit ctparerii €C 2016 poxky NpiOpUTETHUMH ISl AOCATHEHHS
€BpoOIOI0 HOBOTO PiBHS amOilliil (cTpaTeriyHoi aBTOHOMIT), 30KpemMa:

- IHHOBAI[IM{H1 TEXHOJIOTI{ AJI pO3IIUPEHH MalOyTHIX BIHCHKOBUX MOXKJIMBOCTEN
3a MPIOPUTETHUMHU KITFOYOBUMH 00JaCTsIMU: TyuyHUH iHTeNeKT (Al), 6e3minoTHI cucTeMu,
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JTUCTAHIIIITHO KepoBaHi a00 aBTOHOMHI MEIHWYHI CUCTEMH, aBTOHOMHE Ta aBTOMATHYHE
KepyBaHHsI, HaBiraiis 1 yrnpasiiHHg (GNC) Ta BUTOTOBJICHHS TEXHIKHU TS TIJIOTOBaHUX 1
OE3MUIOTHUX CHUCTEM, OaraTOpiBHEBMH KOHTPOJIb ab0 cydyacHI MaTepiaid, MpoIecH i
TEXHOJIOT'1;

- aBTOHOMHa 3/1aTHICTh €C mepeBipsATH Ta KBali(iKyBaTH €BpOINEHChKI 000pOHHI
MO>KJIMBOCTI /IO PO3TOPTaHHS OIepalliid Ta Micii;

- CTBOPEHHS MOKJIMBOCTEH Ui aBTOHOMHOTO (YHKI[IOHYBaHHsS B pamkax €C,
takux sK [locriiiHe cTpareriune, BIHCHKOBO-CTpaTEriuHe Ta TaKTHYHE KOMaHIyBaHHS,
KOHTPOJIb 1 cTabiii3alist / HapouryBaHHs noteHmiany €C.

O1iHKa KOHKYPEHTOCTIPOMOHOCTI BIHCHKOBO-TIPOMHUCIIOBOTO KOMIUIEKCY KpaiH-
ywieHiB €C OILIHIETHCS HA OCHOBI OOCATY €KCIOPTY ITi€l MPOAYKINl Ta HOTO YacTKU Ha
CBITOBOMY BIJMOBITHOMY PUHKY (puc. 2). 3arajibHa cymMa €KCIIOPTY TaKoi MPOIYKITi 3a
2010-2018 pp. cranomiaa $61,1 mupa a6o 23,75% 3araabHOCBITOBOTO BiAIMOBIIHOTO
o0csry, a B OkpeMi poku KonuBanach Bia 17,2% no 27,4%.
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Puc. 2 Excnopr i3 kpain €C BiiicbkoBoi mpoaykuii y 2010-2018 pp., mun $
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Jonarok B
Beanka bpuranis

Benuka bpuranis mocinae crabinbae Tpete mictie cepen kpain OECP 3a o6csramu
(1HaHCYBaHHS HAyKOBO-JOCIIJHUX POOIT 111 000OpPOHHOI Ta BIMCBKOBOI cep Ta mocTe
MicCIle y CBITI 3a oOcAramMu eKCIOPTY MPOAYKIIii BifickkoBoro nmpusHadenns y 2010-2018
Pp- B LIJIOMY, aJie 3a 00csiraMu eKCIOPTY MPOAYKIIIT BIICHKOBOTO MOBITPSIHOT'O TPAHCIIOPTY
— TpeTe MicIe.

3a 9 pokiB (2010-2018 pp.) (puc. 1) kpaima BuTparmia Ha ¢iHAHCYBaHHS
BIICHKOBHMX HAaYKOBHX JOCITIHKEHB 13 OropkeTy 12,7 mupa ¢yHTIB cTepiinri (1,64 miupa
¢byntiB crepiunriB y 2017 p.) abo 15,1% 3aransHoro o6csry 6101KeTHOTO (hiHAHCYBaHHS
HayKd y kpaidi. OHOYacHO 1151 yacTka cranoBmia Bij 3,1% 1o 4,3% BiAMOBIIHOTO 00CSTY
¢inancyBanHs kpainamu OECP.

1800
1714,3

1700 1705,9 1663,9 1644.4

1600 1631,6
1529,7
1500
1473,6

1400

1300 1318,7

1200
2010 2011 2012 2013 2014 2015 2016 2017

Ixepeno: Government budget allocations for R&D. - https:/stats.oecd.org/#

Puc. 1 O0csiru 0101xeTHOr0 (PiHAHCYBAHHS HAYKOBHX J0CJIi’KeHb B 000POHHIl Ta
BilicbkoBill cdepax y Benukiii Bpuranii nporsarom 2010-2018 pp., miH ¢yHTIB cTepJiiHriB

BiiicekoBo-nipomucnosuit komiuiekc (BIIK) Benuxoi bputanii excoptyBaB y
2010-2018 pp. y ninomy BiiicbkoBoi mpoAykIii Ha cymy 10,9 mupa GyHTIB cTepauHriB —
Bin 0,7 mo 1,7 mupxa mopiuno. Yactka Bennkoi bputanii Ha puHKY 030pO€HB KpaiH CBITY
OPOTITOM O3HA4YEHOTOo mnepioay cranosuna 4,2% — Bin 2,7% y 2018 p. no 6,1% y 2014 p.
[136].

HaiiBuii oOcsirn eKcnopTy NpUIaAaoTh Ha BIICHKOBI JTITaKH Ta KOpabJi, pakeTH
(puc. 2). Benuky ponp B ycmixy KpaiHd Ha 30BHIIIHBOMY PHHKY MAa€ HAayKOBO-IOCIiIHA
CHCTEMa KpalHH.

HaykoBo-TexHosoriuHi BiiChKOBI Ta 000poHHI AociikeHHs y Benukiit bpuranii
3/11CHIOIOTUBCS Ha OCHOBI 3HaYHOI KUIbKOCTI nporpam [137]. Huxve HaBeeH1 HalO1Ib1II
BaYKJIMBI 3 HUX.
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Puc. 2 Excnopr i3 Betukoi Bpuranii BilicbK0BOI NpoAyKuii 32 KaTeropisiMm y
2010-2018 pp. B uijiomy, min goia. CIIIA

IMporpama «Air Systems» [138] — koopaunaTop Hayku i TexHonorid (S&T) ta
IHTerpaliiHui 1eHTp OOOPOHHOI aBialii B MOBITPSIHOMY, MOPCHKOMY 1 Ha3eMHOMY
CEpEIOBHIIIL.

[TepenoBi TOBITPsSIHI CHCTEMH € KIIOYOBUM (DAaKTOPOM YCIIXy 30pOMHUX CHIT
Benukoi bputanii — Bijg 00HOBUX Aill 1 MIATPUMKH SIACPHOTO CTPUMYBAHHS 0 HaJaHHS
JIOTIOMOTHY B TYMaHITAPHUX KpHU3aX 1 MUPOTBOPYHX MICISIX.

IIpoepama 3abe3neuye:

po3po0OKy Ta OILIHKY MalOyTHIX CHCTEM MOBITPSHOTO TPAHCIOPTY Ta CHUCTEM
1H(OopMyBaHHS 3 MailOyTHBOTO HANPSMK BJAOCKOHAJIECHHS MOKJIMBOCTEH MOBITPSHUX CUJI;

npoBeAeHHS S&T 11010 KUTTE3TATHOCTI TIATHOPM 1 EKIMaXxKiB;

PO3pOOJICHHS KOHIICTII KPUTHUYHUX aBlalliiHUX TEXHOJOTIH Ta KOHIISTIIii
000pOoHH;

MIATPUMKY TUIAHYBaHHS MOJXKJIMBOCTCH TOBITPSIHMX CHCTEM, YIPABIIHHSA ITHMH
MOJIMBOCTSIMU Ta IPUAOAHHSI HOBOTO 00J1aTHAHHS.

[Iporpama OmiKy€TbCSI BHCOKOIIBHIKICHUMHU PEAKTUBHUMU JIiTAKaMHU, BEIUKHUMHU
JiTakaMy, TBUHTOKPUJIAMH, MOBITPSIHUM KOMAHJIYBaHHSM 1 YOpPaBIIHHIM, a TaKOX
Oe3mOTHUMHU aBialliiHUMKU cucTeMaMu. JlOCHiKeHHS Ta pPO3pPOOKH OXOIUTIOIOTh
pO3pOOKY KOHIEMIii, 3aXHCT IMIaTGOpMH Ta IHTETPOBAaHY >KUTTE3AATHICTH, JHOTHY
NPUIATHICTh, O€3MeKy MOBITPSHUX CYACH Ta 3MEHUICHHS PU3HMKY CTapiHHS, aBTOHOMHI
CUCTEMH Ta BIANOBIIHY MIATPUMKY IPUUHATTS pillIeHb Ta ONEepaLiifHUi aHami3.
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[Iporpama oIiHIOE 1 JEMOHCTPY€E IHTErpallil0 HOBHX TEXHOJOTIH 1 CHCTEM Yy
00lioBHI1 MOBITPSHUI (DJIOT, MOPCHKY aBiallif0 Ta 30HU TOBITPSHOT MIATPUMKH, SK IS
JTaKiB 3 PIKCOBAaHUM KPHUJIOM, TaK 1 JJIsI JIITAKIB 3 TOBOPOTHUM KPHIIOM.

OcHosui Hanpsamu OisLIbHOCMI.

KOHIIETIIS MaOyTHIX OOWOBHUX TMOBITPSHUX MOJIHMBOCTEH CHCTEMH MOBITPSHOT
mwiargopmu;

BUSBJICHHS 3arpo3 Ta iX HIBEJIIOBAHHS IS 3aXUCTY NOBITPSIHOI IIaTQOpMU;

po3mupeHi inTepdelicy o IMHa-MalllnHa;

po3poOKa Ta OIHKA ITiIXO/IB BIIKPUTOI apXiTEKTYPH JJI MPOTUITIXOTHUX CUCTEM;

JIa3€pHUM 3aXUCT OUEH;

niarpuMka 6oioBux smitakiB Typhoon i F-35 Lightning II.

IIporpama «Above Water Systems» [139] € meHTpoM HayKOBO-TE€XHIYHOI
TISITBHOCTI 3 €()eKTUBHOTO (YHKIIIOHYBAaHHS MOPCBKOTO BIHCBKOBOTO TPAHCIIOPTY,
OOpOTHOM 13 BOEHHUMHU CHJIAMH CYNPOTHBHHKA Ta TIOCHJICHHS MOMJIMBOCTEH CHCTEMH
BIMICHKOBO-MOPCHKOTO (PJIOTY KpaiHHU.

IIpoepama 3abesneuye:

3HIDKCHHS PU3HKIB VIS CYJICH Ta €KIMaXKiB Mij] 9ac BIHCHKOBUX OIepalliif;

MIJIBUIIICHHS XUBYYOCTI KOpaOJiB IiJl Yac Hamaay MOBITPSHUX CHJI 3a OUIbII
JIOCTYITHOIO I[1HOIO;

MBUJIKY 1 0e3Mmeuny JocTaBKy aM(iOiifHUX cuT Ha Oeper;

JIEMOHCTpAIi}0 ABTOHOMHHX CHCTEM;

M1IBUILIEHHS €()eKTUBHOCTI, JOCTYITHOCTI Ta aJIAlITUBHOCTI CY/ICH.

[Iporpama Mae CKOPOTUTH JIOBIOCTPOKOBI BHUTpAaTH Ha OOOpPOHY, MOM'SKIIUTU
PU3UKH O0OPOHHM 1 3a0€3MeUnTH KPUTUYHI MOKIUBOCTI BenmkoOpuTaHii B ramy3i HayKH 1
TEXHIKH.

OcHosni Hanpamu OisLIbHOCMI.

po3pobyieHHs HOBOi KoHmeniii Ta pimedsb S&T momo OoloBHX cHCTEM
MPOTUTIOBITPSIHOI 0OOPOHHU 1 MaHEBPiB HA BOI;

JOCTIIP)KEHHS 3 OLIIHIOBAHHS Ta Ha/IaHHS KOHCYJIbTAll{ 111010 pO3POOKH apXITEKTYp
KOpaOeIbHUX BIIKPUTUX CHCTEM;

1HTETpaIlis 3aXUCTy MIaTGOPM Ta )KUTTE3NATHUX ABTOHOMHUX CHUCTEM;

po3poOKa 1 BUKOPHUCTAHHS HOBUX TEXHOJIOTIH JIJIs 3a0e3MeUeHHST BUIICO3HAYCHHUX
Ta BU3HAYEHHS HOBUX MOXJIMBOCTEH 1 pO3pOOIEHHS HOBUX KOHIICIITIN;

MiATPUMKa TUTAHYBAaHHS CIIPOMOYKHOCTEH, YIPABIIHHSI MOXKJIMBOCTSIMH Ha OCHOBI
aHajizy, AOCIIKEHb Ta EKCTICPUMEHTIB.

IIporpama maii0yTHIX KiHeTHYHMX e(eKTiB i cucrem 30poi

30post 1 KIHETUYHI BIMCHKOBI e(eKTH € KI4YOoBUMH (QakTtopamu y Benukiit
bpuranii, siki MarOTh omepaTtuBHy mepeBary 1 cBoOoay miid. [Iporpama maitOyTHiX
KiIHETUYHUX €(PEeKTiB i cucteM 30poi € KoopouHayiiHum ma iHme2payitHum Yyenmpom Ojist
HAYK0B0-MeXHIYHOI OiANbHOCMI, OPIEHMOBAHOI HA 30POI0.

OcHosui Hanpsamu JisIIbHOCMI.!

NepeioBl TEXHOJIOT1T KepyBaHHS, HaBIrallil Ta yIpaBIliHHS,

rinep3ByKoBa 30pos;
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3BAYaliHA EHEPreTUKA,;
HamnpaBlieHa EHEpreTU4YHa 30posl.

Hogi TexHoJ10rii 1J151 000pOHHOI IpOrpamMu

IIpoepama po3podku noeux mexHonocit 1t 0OOPOHU 3 BUKOPUCTAHHSIM HOBHX
TEXHOJIOT1{ HalpaBJieHa Ha!

- BU3HAYCHHS Ta PO3POOJICHHS HOBUX TEXHOJOT1MH, IK1 MOXKYTh PEBOJIIOI[IOHI3yBaTH
00opoHHE Ta 0€3MEKOBE CEPEIOBUIIIE;

- po3poOJieHHs IHHOBAI[IMHUX MoJeNied, 1THCTPYMEHTIB 1 METOJIB, SIKi MOTJIH O
3a0e3MeYnTH IPOCYBAHHS y 3MiHI CTpaTEriYHUX PillleHb;

- CTpaTeriyHy akaJeMiuyHy B3a€MOJII0 Ta MIATPUMKY CTPATET1YHOTO MI’XKHAPOIHOTO
HAyKOBOTO CIIIBPOOITHUIITBA;

- IPOBEJEHHS JIOCHIKEHb 3 BHCOKMM pPIBHEM PHU3UKY, SIKI JI03BOJSATH OOOPOHI
mpaIroBaTi OUTBIT ePEKTUBHO, 3TIMCHIOIOYH JOBTOCTPOKOBY €KOHOMIIO KOIITIB.

L1s nporpama Mae 1aTu MOAJIMBICTH CTBOPUTH cepeoBuile s S&T, 100 KunyTH
BHUKJIMK TPAJAUIIIHHUM T1X01aM 1 TOCTiTUTH BUCOKOPU3UKOBI, BUCOBAPTICHI MOXKJIHUBOCTI;
3a0e3MeYnTH BUKOPUCTAHHS CKaHYBAaHHS TOPU3OHTY JUIS MOJIMIIEHHS 00cATy, SKOCTI Ta
KUTIBKOCTI1 JIOKa31B /I iHPOPMYBaHHS BHUIIHUX KEPIBHUKIB.

OcHo6HI HanpAMKU OisLIbHOCHI.:

JTOCSTHEHHS IIJIOTO PSIAY aKaJeMIdHUX JTOCTITHUIIBKUX CXEM;

criBnpais 3 [HcTuTyTOM Anana TeropiHra, MPOBITHUM JOCIIIHUIIBKUM IIEHTPOM Y
Benukiit bputanii, 1m0 3aiiMaeThCcsi CKaHYBaHHSIM TOPU30HTY HAYKOBHUX JTOCHIIKEHb IS
noptdenro AociKeHb Y chepi 000poHH;

JOCTIKEHHSI HOBUX Tally3eil TeXHIKH.

EnextpomarniTHe (EM) cepenoBuie BKIIOYae 6arato BaKJIMBUX KOMIIOHCHTIB
1uist o0oponu Benukoi bpuranii, y T.4. po3BiAKY, KOMaHAYBaHHS Ta yIPaBIiHHSA, KOHTPOJIb
HaJ 30pO€ro Ta KOHTP3AaXO/IH.

[Iporpama enexrpomarHiTHoro cepeaosuma [140] mocmimxye HOBI KOHIIEMIIii
cBO0OOM Tili OpUTAHCHKUX CHJI Y TIOBITPi, B MOPI, Ha CyIili a00 B KibepIrpocTopi.

Bona Bxitouae:

CJIEKTPOHHI KOHTp3axonu — 3amoliraHHs a0o 3MeHIIeHHS eQEeKTUBHOIO
BUKOPUCTAHHS E€JEKTPOMArHiTHOIO CIEKTPY NPOTHBHUKOM IIJIIXOM BHMKOPHCTAHHS
€JICKTPOMATHITHOI €HEepTii, HalPUKJIa, MUIIXOM €JIeKTPOHHOTO 3aKJIMHIOBAHHS, OOMaHy
Ta HeUTpaizarii;

€JIEKTPOHHA aTaKka — BUKOPUCTAHHS €JIEKTPOMArHITHOI €HepTil A HaCTyMaJIbHUX
LiJIEeH.

Tpaauuiiino i eneMeHTH Oy Po3poOIeHI OKPEMO UIsI KOHKPETHUX BIMCHKOBHUX
mwiatrgopm abo onepamiHUX CcepeloBHUI. 30CEpe/KYIOUHCh Ha MaillOyTHIX HayKOBO-
TEXHIYHUX Ta HOBHX TEXHOJIOTISX, MpOrpaMa 3a0e3MeunuTh podOTy Y PI3HUX CepeoBHUIIaX
Ta KOPUCTyBayax, MAaKCUMI3YIOUH iX MepeBaru Ta MiABUIIMUBIIN €(PEKTUBHICTh 3aXHCTY.
Pazom e mpu3sBezae 10 3MiH Y KUTTE3JATHOCTI — JOCATHEHHS ONTHMAaJIbHOI KHBYYOCTI 32
JIOCTYITHOIO I[IHO¥O.

OcHogui Hanpsamu OisANbHOCMI

CJICKTPOHHA BilfHA (EJIEKTPOHHA aTaKa Ta eJIEKTPOHHA 000pPOHA);
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€JIEKTPOHHI KOHTP3aX0H JIJIsl MPOTUAIT CAaMOPOOHUM BUOYXOBUM IPUCTPOSIM;
MOpCBhKa eJIeKTpOHHA BilfHa;
KUTTE3ATHICT Y CYNEPEWIMBOMY MOBITPSIHOMY IIPOCTOPI.

Kio0ep - IIporpama

KiGep3arpoza € omHMM 3 HaWOUIBII 3HAYHUX PHU3UKIB IJIs iHTepeciB Bemmkoi
BpuTanii. 30poiiHi cuiM 3anexarb BiJ IHPOPMALIHHUX Ta KOMYHIKAalIMHUX CUCTEM, K Y
Benukiit bpuranii, Tak 1 mo Bchomy cBiTy. KpiM Toro, mocinyru ta iHQpacTpyKTypa €
MPUBAOIMBUMH MIMIEHAMH JUIS 3JIOYMHIIIB, 1HO3EMHHUX PO3BIIYBAIBHHX CIYyXO Ta
3JIOYMHINIB, SIKI MPAarHyTh KCIUTyaTyBaTH IEPCOHAJ, MOPYIIyBaTH Oi3HEC Ta omeparlii,
KOPYMITyBaTH Ta KpacTH 1HPOPMAIIifo.

[Iporpama Oe3nexu KiOep-CHUCTEM € HEBIA'€MHOI0 YAaCTHMHOIO TpaHchopmariitHoi
IpoTpamMu, CIPSMOBAHOI Ha HAJAHHS GUCOKOEDEKMUBHUX | eBONOYIUHUX OPUMAHCLKUX
Kibep-mooicausocmetl, 2apanmyiouu, wo Beauxa bpumanis € Oinous cmiiikoio 00 Kibep-
amax i Modce BUKOPUCIOBYBAMU MONCIUBOCHT KIOepnpocmopy .

IIporpama cucreM 0e3neKH JONOMAara€ MPOTUCTOSATH 3arpo3aM, 110 BUHUKAKOTH
BHACJII0K MOSIBU TEPOPUCTUUHOI 30poi. Benuka bpuranis Mmae OyTu rotoBa pearyBatu Ha
BECh CIEKTP ICHYIOUHX 1 HOTEHUINHUX TEPOPUCTUYHUX 030POEHB.

OcHogHi HanpsaMu OisAIbHOCMI!

MPOJIOBXKEHHSI PO3pOOKH Ta 3abe3MeueHHs MOXKJIUBOCTI CYAOBO-BHOYXOBUX
PEUOBUH;

po3poOKa CUCTEM BUSBJICHHS, JIarHOCTUKH, 1ICHTH(IKAIT Ta yTHIII3aIlli ICHYIOUYHX
Ta HOBUX BUOYXOBUX PEUOBHH (BKJIIOUAIOUH MOMIYK cOOaKkaMu BUOYXOBUX PEUOBHH);

MO/IaJIbIIIe pO3YMIHHS BUOYXOBOI 3arpo3u;

pilieHHs MaiOyTHBOI aBiamiiftHOi Oe3mexku (T KepiBHUITBOM JlemaprameHTy
TPAHCTIIOPTY Ta BHYTPILIHIX CIIPaB);

PO3IIMPEHHS MIXXHAPOTHOTO CIIBPOOITHHUIITBA.

Tnwi nanpsamu oocnioxcens ma 0iti 060poHHO020 Xapaxkmepy Benukoi bpumanii:

- Benuka bputanis ctukaerscs 3 nedinmMToM HABUYOK, MOB'SI3aHUX 3 HAYKOIO,
TEXHIKOI0, TEXHOJOT1IMU Ta MaTeMaTukoro (STEM). O60poHHI HayKOBO-TEXHIYHI pOOOTH
B3a€EMOTIOB'SI3aH] 13 3arajibHOHAIIOHATEHUM CTaHOM, TOMY MiHICTepCTBO OOOPOHU pa3om
3 MinicTtepctBoM ocBiTH Ta JlemaprameHTOM Oi3HECY, €HEPreTUKH Ta MPOMHCIOBOT
cTparerii BU3HAYWIM TMPIOPUTETH 13 MIATOTOBKM MaiOyTHiX cremnianictiB: STEM
HaBYaHHS; MATOTOBKA 1HKEHEPIiB 3aBTPAIIHBOTO JHS; MiATOTOBKA MEPBUHHUX 1HKEHEPIB.

Jis uporo momuproeTbess BuBYeHHS mnpeameriB STEM y mikonax i
JEMOHCTPYETHCSI KOPUCHICTH 1 1iKaBicTh Kap'epu B STEM. KoposiBcbkuii BiiCbKOBO-
Mopcbkuil  (not, OputaHcbka apMid, KopoiiBCbKi BIHCHKOBO-TIOBITPSIHI CHJIM Ta
JepkaBHA CIyk0a 3alHATOCTI BU3HAYWIM €IUHUN IIEHTP, SKUW BIANOBiAaTHME 3a
KOOPAMHALIIIO 3yCHIIb MK YHCIIEHHUMHU I'pyTaMy 3 MUTaHb OXOIUIeHHA ocBiTol0o STEM
Mmoo [141];

- 3MCHILIEHHA Baru 1 TEXHOJIOTIYHE BJOCKOHAJIEHHA O0OJagHaHHS
BiICBKOBOCITY>K00BIIIB — PO3p0OOKa Ta MPOCYBaHH MaliOyTHLOTO OaueHHs 00JIaTHAHHS
(FSV), mo Bkitoyae nociiKeHHs Ta eKCIepTU3Y 13 CTBOPEHHS IHTETPOBAHOT CUCTEMU
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oOnagHaHHs, sIKe BPIBHOBAXKYE BIMCHKOBI MOTPEOU 3 TEXHOJIOTTUHUMHU MOMKIUBOCTAMHU
[142];

- 3abe3neyeHHs KOMGPOPTHUM, BUCOKOSKICHUMH >KUTIOM Ta pPOOOYUM
MiclieM BiliChKOBOCTY€00BIIIB. Ha mogaTok 1o mporpamu Oy I1iBHUIITBA, 110 TIepeadavae
OyIiBHUIITBO a00 pPEKOHCTPYKIlito 562 OynaiBenb Ta 3HeceHHS 496, 35-piuHuii TPOeKT
OXOIUTIOE IIMPOKUI CHEKTp MAOMOMDKHUX TMOCIYr: XapuyyBaHHSA, MpHOUpaHHS,
TPaHCHOPT, YIPABIIHHSI HEPYXOMICTIO, BUPOOHUITBO Ta 0OpoOka, 30epiraHHs Ta
yTumizamis BiaxodiB. [IpoekT mae 3araibHy BapTicTh ONU3bKO 8 MIpH (PYHTIB
crepuiHris [143];

- 3abe3medyeHHs MpaliBHUKIB MiHicTepcTBa 00OpOHH MpodecitHuMuU
3HAHHSMHU Ta PEATbHUM MPAKTUYHUM JIOCBIZIOM IIOJ0 HOBITHIX 3aC00IB TAKTUYHOTO
3B's13Ky, HOBO1 cuctemH T, 3axucty mepex [T Big norenuiiitnux 3arpo3 [144] Toio.
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Honarok I'
I3painbcebki BiliCbKOBI HAYKOBI 10CTIIKeHHS

PiBeHb TEeXHIYHOT OCHAIIEHOCTI Ta 0O0€34ATHOCTI 13pailbchbKOi apMii — OJuH 3
HalBUIIMX Yy CBITI, IPHU LbOMY SIKICHI XapaKTEPUCTUKH BIHCHKOBOI TEXHIKM MOCTIHHO
yIOCKOHATIOIOThCS [145].

Bcst HaykoBO-70CTiTHUTIBKA TISUTBHICTD, TIOB's13aHa 3 000POHO3IATHICTIO KpaiHH,
KOOpJAUHY€eThbcss MiHICTEpCTBOM 000poHU I3painto. Ha cyyacHomy erami GaraTorany3eBa
BIICbKOBa TPOMUCIOBICTh KpaiHM OpIEHTOBaHa Ha PO3POOKY BCE OUIBII CydacHUX 1
CKJIQJIHMX 3pa3KiB 030pO€Hb 1 BINCHKOBOI TeXHIKU. He3Bakaroun Ha mOCTIMHY nOTpely y
IIOCTaBKaX CY4YaCHUX CHUCTEM O030po€HHS opraHaMm O€3NeKHW KpaiHu, BIHCHKOBO-
npomucioBuii komiuieke (BIIK) I3painto Hacammepes opi€eHTOBaHMM Ha €KCIIOPT CBOET
nponaykiii. Y 2010-2018 pp. I3paine migasses 3 10 Ha 8 Micme y mepeniky CBITOBHX
excrioptepiB 030poeHb. Yactka [3painio Ha CBITOBOMY pPHHKY O030pO€HB MPOTATOM
03HAYCHOTO MEepioay CTaHOBUTH 2,6% [146].

HaiiBuiii o0caru ekcrnopTy HpUIaNaloTh Ha pakeTd, aaTduku, cuctemu [1I10

(puc. 1).

Pakern II—— 7001
Jarunky I 1385
Cucremu [1110 I 1114
JlitTaxy IS 562
Kopabni I 561
bponroBani mamny M 177
Mopceka 30poss I 106
Inmn W 70

Aptunepis B 57
0 500 1000 1500 2000 2500

Ixepeno: SIPRI Arms Transfer Database

Puc. 1 Excnopr i3 I3painio BilicbkoBoi npoaykuii y 2010-2018 pp., man goa. CIIIA

Ha BiiicekoBi HJIJIKP I3pains BuTpauae no 9% BiiiCbKOBUX acUTrHyBaHb (s
nopiBastHHS: Typeuunna — 1%, ITiBgenna Kopes — 5,4%).

JocnipkeHHst 1 po3poOKH, IO TPOBOAATHCS 13pailbCbKUMU  0OOPOHHUMU
dbipMaMu, TPU3BOJATH 0 PO3POOKH MPOAYKTIB, KOPUCHUX SIK ISl IMBIIBHOTO, TaK 1 JJISI
00OpPOHHOTO 1 BIICBKOBOT'O CEKTOPIB.

3 puc. 1 BuaHO, mo 3ycuuist [3paiito B ramysi JOCHiIKEeHb 1 pO3po00oK Janu KpaiHi
111 hipMaM TEXHOJIOTIUHY 1 KOHKYPEHTHY TepeBary. buibiicTe BiicbKOBOI MPOAYKIIii Ta
00J1aTHaHHS, IO eKCIIOPTYETHCS, OCOOIMBO TaTUMKH, PAKETH Ta JITAKH, OTPUMAaIH 3HAYH]
pecypcu Big HayKOBO-IOCHIAHMX poOIT. I3paine Takok € TOJOBHHM EKCHOPTEPOM
00OpPOHHUX TOCIIYT.
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OcHOBHUMU HANPAMAMU OOCTLIONHCEHD €

*  aepoKOCMIYHa  MPOMHUCIIOBICTh:  BHPOOHMIITBO  JITaKiB, TEXHIYHE
00CIIyroByBaHHS, MOJEpHi3allisi, apialliiHe Ta TOBITPsSHE OOJagHAHHA, IMITaIlliHI Ta
NUJIOTHI TPEHIHTOBl pIIIEHHS, MOJEpHI3allisl BEpPTOJbOTIB, €JIEKTPOHHA OOpoThOa Ta
OpOTUALs, OE3MUIOTHI JIITAKH, KOCMIYHA TEXHIKA Ta 000pOHa 0aTiCTUYHUX PAKET;

* BIICBKOBO-MOPCBHKI CHJIM: BIMCHKOBO-MOPCHKI CyJHA Ta CyJHOBE OOJaJHAHHS,
BIliCBKOBO-MOPCBKI 3acO0M 3aXHCTy Ta aTakd, COHApHI CHCTEMH, MOJCIIOBaHHS Ta
HABYAHHS;

* CYXOITyTHI BIChKa: TAHKH 1 00MOB1 MallIMHK, OOMOB1 3aCOOU 3aXUCTY, AKTUBHUI
3aXUCT, 3aCO0M 1HJIMBIYaJIBHOIO 3aXHUCTy, OXOpOHA KOPJOHIB, apTHJIEpis, €IEKTPOHHI
3aco0u OOpoTHOM, MPOTHUITIXOTHE OONaJHAHHS, cyxe 30epiraHHs, BIMChKOBa TEXHIKA,
CTpuyielibke 030pO€HHS, 3HOC, OYHWIIEHHS, CHUCTEeMH MPOTHIOBITPSAHOI 000pOHH,
AepOCTaTHYHI CUCTEMU;

* OE3MUJIOTHI CUCTEMU Ta POOOTOTEXHIKA: OE3MUIOTHI JIiTaldbHI amnapaT,
0e3MiJIOTHI Ha3eMH1 TPAaHCIIOPTHI 3aco0H, poOOTH;

 C41: BilicbKOBI KOMYHIKAIlIHI CHCTEMH Ta 00JIaHAHHS, PO3BIIKa,;

* onTpoHika: neHb / Hiu EO cuctemu 1 na3epu, pakeTHI KOMIIOHEHTH, TIOBITPSHO-
necanTHi EO, TenuoBiziiine 300paxeHHs;

* €JIEKTPOHHI KOMIIOHEHTH Ta MiJACUCTEMU: HaBITaIlis;

* MOCIYTH: KOHCYJbTaIlli 3 NMHUTaHb OOOPOHM Ta HABUYaHHS, MPOEKTYBaHHS,
mianyBanus [147].

3 MOMeHTYy cBoro cTtBopeHHs B 1948 pori [3painbs 3iTKHYBCS 3 YHMCICHHUMH
pu3uKamMu Oe3MeKH, 110 MPU3BENIO A0 TOTO, IO JiAEPH KpaiHu NPUIUISIIA Oarato yBaru
HAYKOBO-JIOCIITHUM poOOTaM y CEKTOpi 00OpOHU Ta BUCOKMX TEXHOJOTIN. [HBeCTHIIIT B
HAJKP Takoxx copusuid pocTy €KOHOMIII KpaiHU LUIIXOM 30UIbIIEHHS OOOPOHHOTO
excropty. Lleli TexHOJIOTIYHMN PUBOK KOMIIEHCYBaB HeNOJIKH [3painto, moB's3ani 3
oOMexeHOr0 reorpadiyHOI0 TEPUTOPIEID Ta HACETICHHIM. [3painbchka Hallis iHBeCTyBaja
BEJIMKY KUIbKICTh (DIHAHCOBHX 1 JTIFOACHKUX PECYPCIB Y p030yI0BY BilICHKOBOI Ta TEXHIYHOI
KOMIETEHII1 AJIs 3aXUCTY Bi/l BHYTPIIIHIX 1 30BHILIHIX 3arpo3.
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