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The task of studying the use of a swarm of strike drones in modern hybrid
warfare is posed and solved. The relevance of the research is associated with
innovative weapons that can increase the effectiveness of combat operations on
the battlefield. The choice of actual enemy targets is made to defeat a swarm of
drones. A swarm of drones is formed, taking into account the combat potential
necessary to defeat enemy targets. An algorithm is created for finding a rational
flight route for strike drones in conditions of anti-drone actions. An agent-based
simulation model of the flight of a swarm of drones is being developed.

CyuacHa riOpugHa BiifHa TOB’sS3aHa 3 BUKOPUCTAHHSIM 1HHOBAIlIMHUX
TEXHOJIOTIYHUX pimeHb. be3minotni neranbHi amapatu (BITJIA) € omuum 3
aKTyaJbHUX €JIEMEHTIB B TIpoBeJeHHI OoioBux nik. OcobiuBo €hEeKTUBHO
BITJIA mposiBASIIOTBCS, KOJIM IPOHU 3TOPTaloThCs B pik. ToMmy akTyanbHa Tema
JOTIOBII, B SKI HaBEIEH1 pe3yJbTaTH IOCHIKCHHS JIOTICTUYHUX i,
OB’ SI3aHUX 3 BUKOPUCTAHHSM POIO JPOHIB Y BIMCHKOBUX JIisIX.

MeToro AO0CHiKEHHSI € CTBOPEHHSI KOMIUIEKCY MoOJeNed isi po3poOKu
1H(DOopMaIHOT TEXHOJIOTIT MIaHyBaHHA OOMOBUX NI yIapHUX IPOHIB (IPOHIB-
KaMmika/a3e) 3 BUKOPUCTAHHSIM poro. CKIagHICTh 3aBAaHHS MOTpeOye po3poOKu
KOMIUJIEKCY MOJIENIEN AJIs BUPILIEHHS MTOCI1I0BHOCTI 33/]1a4:

1. AHani3 MHOXUHU LUJIEH POTUBHUKA VISl BUSIBJICHHS aKTyalbHUX.

2. Otinka OOMOBOr0 TMOTEHIIATY (PQ ), HEOOXITHOTO JJisi YpaKeHHs

aKTyaJbHUX ILICH.
3. @opmyBaHHs OO APOHIB 3 boioBUM noTeHuianom Py > Fy.

4. Po3nonin y MOJABOTI PO JAPOHIB HA TPYNH IS ypPaKEHHA LiIel
IPOTHUBHUKA.

5. ®opMyBaHHS MapUIPYTIB MOJBOTY TPyNUu JPOHIB 3 ypaxXyBaHHSM
MO’KJIMBUX MPOTUAPOHOBUX A1l MPOTUBHHUKA.

6. ®opMyBaHHS XBWJIb JPOHIB JUIsSl IOBHOT'O YPA)KEHHS 1UIEH TPOTUBHUKA.

Jia gopMmyBaHHS CKJaay aKTyalbHHUX L€ BUKOPHUCTOBYETHCS METOJ
Teopii KOMOIHATOPUKHU Y BUTJISAI OKPEMOTO BUMAAKY JJIA MIAPAXyHKY KUIBKOCTI

. N L
MoxBuX BapiantiB K =2" -1, ne N — MHOXHHA IJled TPOTHBHHKA.
BukopucroByroun NBIHKOBUN JIUMIBHUK (DOPMYIOTHCS BCl MOJKJIMBI BaplaHTH
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ckiany muted. Bubip omTuUManpHOTO CKIamy IiIed 3MIHCHIOETHCS IILITXOM
BUPIIICHHS] ONTUMI3ALIHHOI 3814l 3 ypaxyBaHHsM Py = Py .

Jlyist po3moisTy poro IPOHIB B MOJIBOTI HA TPYNH (DOPMYIOTHCS JIOKAJTBHO
30CepeIKEeHI MHOKUHU IIIJIEH, SKi aTaKyIThCSA TpylaMu yaapHUX ApoHiB. [Ipu
[IbOMY JJIsl KOXKHOI i-01 IpylH APOHIB HEOOX1JHO BUKOHATH BUMory Py > PQ_ .

| |

JIyist TaHyBaHHS TMOJIBOTY POO JAPOHIB (POPMYETHCS Mama y BUTIISAII MHOXHUHHU
30H MOJIbOTY 3 HaBITAlIMHUMU TOYKAMU AJi1 KOpEKIii NmoiaboTy. Jljig mouryky
HallMEHII HEeOEe3NMEeYHUX MAapUIPyTIB MOJbOTY PO3POOJIEHO OpUTIHAIBHUIA
QITOPUTM, 3aCHOBAaHUN Ha PyCl 3a4BOK (APOHIB) MO MOXJIUBUM 30HAM MOJIBOTY
y BUTJISAJII KJIOHIB, 5IKi KOHKYPYIOTh MK CO0010. AHaJII3 pe3ybTaTiB aTaKu POIo
JPOHIB MO IIJISAX MPOTHBHHUKA J03BOJISIE BUSBUTH I, SIKI HE ypakeHl abo He
MOBHICTIO ypaxkeHi. ToMmy MokiuBe (QopMyBaHHS XBWJIb POIB JPOHIB IS
HOBOTO YpakeHHs I[ied mpoTuBHUKA. CTBOpEHA IMiTalliiiHa MOJE’Ib MOJIbOTY
JPOHIB JI0 IIiJIel MpPOTHBHHUKA, sika chopmoBaHa Ha matdopmi Any Logic y
areHTHOMY BWTJISiZI. 3ampOIOHOBAHUM MIAX1J JTO3BOJISIE HA CTaAil MJIaHyBaHHS
OTICPATUBHO-TAKTUYHUX BIMCHKOBHX M BHUIUIUTH aKTyaJdbHI IIUT IS
HAHECEHHSI MaCOBAHOTO yAapy MO BIMCHKOBUX 00’ €KTaxX MPOTHUBHUKA.

Buxopucrani B pod0TI MaTeMaTU4H1 METOIHM Ta MOJAEIIL:

— CHCTEMHUM aHai3 il GOpMYBaHHSI MOCIIIOBHOCTI JIOTICTUYHUX I1H;

—  MEeTOJi KOMOTHATOPHKH 711 HGOPMYBaHHS MHOXKWHU BapiaHTIB IIICH;

— MeToJ IijourcenbHol (0ysieBoi) onTuMizalli s MiHIMI3aIli yacy Ta
PHU3HKIB, TOCSITHEHHS IIUJIEH TPpyNaMy yIapHUX JPOHIB;

— MeTOJl OaraToKpuTepiaibHOI ONTUMI3allll JjIsi BUOOPY KOMIIPOMICHOTO
BapiaHTy pyXy NOJIbOTY YAAPHHUX APOHIB JI0 aKTyaJIbHUX LIJIEH;

— METOJ IMITalIHOr0 MOJENIOBAaHHSI MapLIPYTiB MOJBOTY JIPOHIB Ta iX
pO3MO/Ily Ha TPYIIH;

— areHTHE MOJCIIOBAaHHS JUIS YHPABIIHHSA JIOTICTHYHHMH JISIMH, SKI
OB’ s13aH1 3 POPMYBAHHSIM POIO yAAPHUX JPOHIB Ta PO3MOLITY iX Ha TPYTIH.
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