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B AHoTauis

Y HaB4YanbHOMY MOCIGHMKY Ha MiXKrany3eBoMy pPiBHi BUCBITNEHO WTYYHUNA iHTENEKT
AK npegMeT Cun 6e3ninoTHUX cucTemM. 34iNCHEHO ONNCOBO-aHaNITUYHUI XapaKTep
KnacuogikauinHo-KaTeropianbHoOro nenTMoTmBy Ww,o[0 Cun 6e3niNoTHUX CUCTEM.
Po3kpuTo HellpomMmepexxeBy Moaenb ANUCKPETHOI oNTUMIsaLil BUbopy pilleHb y
Cunax 6e3ninoTHMX cucteM. 3BakeHo Ha nepesary FPV-apoHiB Ak nonignckpeTHol
36poi BUCOKOTOYHUX yaapiB y Cunax 6e3ninoTHUX CUCTEM NOBOEHHOI YKpaiHW.

Po3paxoBaHO Ha CTYAEHTIB, KypCaHTIB Ta BUKagayiB BULLMX HaBYaNIbHUX 3aKnagis
YKpaiHu, a TakoX cniBpobiTHUKIB criey,cnyxo6.
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INEPEIMOBA

VY kibepcydacHHX YyMOBax MOBHOMacIITaOHOI (a3u BiliHu YKpa-
THM 3 pOCIICBKOIO arpeci€ro HarajJbHOTO 3HaYeHHS HaOyBaroTh CHin
0e3MIOTHHUX CHCTEM. AJKe 1 BiliHa — 1€ BlfiHa BUCOKOTEXHOJIOTI-
YHa, B AKiil Ha Mi)XKrary3eBOMY piBHI KiOepKartiTalbHe 3a0e3MeueHHs
ITYYHOTO IHTENEKTY Mae ()EHOMEHAIBHO-IU(PPOBY OCHOBY, IO
00yMOBJIIOE KBAaHTOBA paAioeeKTpoHika. bo Bci Mu xuBeMo B eJie-
KTPOMAarHiTHOMY TOJIi CYIIUX peYeH.

Came Taki cyvacHi kibepBitinn XXI CTONITTS 1 € JEHTMOTHBOM
010 CTBOPEHHS B YKpaiHi Cuil Oe3MiIOTHUX CHUCTEM, B SKHX KBaH-
TOBI TEXHOJIOTII BilirpafOTh IEHTPAILHY MEPCIEKTHBHY poiib. Tomy,
MOCTa€E aKTyaJbHE MUTAHHSI: a XTO IIBHUIIIC OMIAaHY€ Y BOEHHUX TIpaK-
TUKaX TAaKUMH, 3aTpeOyBaHUMU BilfHOIO, caMe KBaHTOBUMH TE€XHOJIO-
ristmu — YKpaiHa 4 11 BHyTpillIHI Ta 30BHIIIHI BOPOry. 3BUYAiHO, 1110
e Mu, iHTeNeKTya IbHO TYPTYIOUHCh HaBKOJIO cebe. Ale He 3a0yBaTH
B HISIKOMY pa3i Mpo Te, 10 HOBHUI O3HAYEHW HaBYAIBHHUN ITOCIOHUK
€ TIPEepOTaTHBOIO MisTBHOCTI CIenciIyk0 (30kpema, KiOepKOHTPPO3-
BiJIKH), OCHOBHI MEXaHI3MH SIKOi CTAHOBJISATH JICPIKABHY TAEMHHIIIO.

Jliig 11p0ro, B Imepiry 4epry, HeoOXiTHO CTBOPIOBATH HA €(EKTH-
BHO JiI0YOMY PiBHI OCBITHhO-HAYKOBHH IMOTeHIian. Tomy, HeBHITAI-
KOBO aBTOPH B O3HAYEHOMY NOCIOHHMKY B)KHBAIOTh YacTO TEPMiHU
«BOEHHO-KYJIFTYpPHA AMIUIOMATISD) Ta «IAUIIOMATU-MIXXHAPOIHUKH,
Came Taka anropuTMOJIOTIS SIK BYCHHS IPO MPOKPOKOBY MPOLEAYPY
HOBITHIX iH(QOpMaIiHHUX TEXHOJIOT1H B HeHpoMOo3Ky JIroanHN po3imu-
pIOE JIEKCHKO-CEMAaHTUYHE HaBaHTaKEHHS JIHTBICTUYHOTO IO,
CTBOPIOIOYM TAaKUM YMHOM IHCTPYMEHTapidl MpOrpamMHUX PO3pOOOK
II0JI0 IITYYHOTO IHTENEeKTy. |[HIMMH clloBaMH, HEraifHO 3MiHIOBATH
¢dinocodito, sk Gopmyiry MyapoCTi, HA HOBY PUTOPHUKY (MHUCTEIITBO,
MaiCTEpHICTh IUTIOMATIIO TOWIO) CyCHUTBHUX BiTHOCHH. [Ipu boMy,



AHTUKOPYNLIHHIUMHU JisIMU aKIEHTYBaTH Ha (yHIaMEHTaJbHE PO3Y-
MiHHSI peajbHO XKUTTEBUX CIELiaIbHOCTEH, 10 TOTpedye HBOro Cy-
gacHa KiOepBiifHa sK ITOJITUCKPETHA MaTeMaTHKa 3aXHUCTy iHpOopMa-
1ii, 1Mo € akTyanbHO0 ¥ Crilax Oe3MiJIOTHIX CHCTEM.

AJKe, Ha IPEBENHUKHM JKajlb, 32 BC1 POKU HE3aJISKHOCTI YKpaiHu
MU HE 30BCIM OYJIM TOTOBI JI0 TAKOTO TOBHOMACHITAOHOTO BOEHHOTO
BUKJIUKY 3 00Ky pOCifiCEKOTO arpecopa (aBTOpH MPHUITYCKAIOTh, IO
13 MiJIBHOHIB — OyJIM TOTOBI JIMIIE THCSYl). A 4K 3[JaTHI MU SIKICHO
MIePEOCMHUCITIOBATH BOEHHI peatii s TOTOo, 100 3MiHUTH CBOIO CBi-
JIOMICTbh, KOJIM BC€ I1I€ B HAIIMX OYyICIIHUX «T0J0OBaX — TOMIIIHIH pa-
ISHCHKHH coro3»?! JlificHo. binble muTanb, YMM BiJIMOBIIEH. ..

[Ipote, He OynemMo mecuMmicTamMu, a OyJeMO ONTHUMICTaMHu y BO-
€HHHX pealisx. ToMmy, He0OXiTHO CTPIMKO CTBOPIOBATH, YMOBHO Ka-
JKY4H, 31 IIBUJKICTIO CBITJIa Pe3yJbTATHBHY MOJIENIb HEHpOMepexe-
BO1 TUCKPETHOI onTuMi3alii BUOOPY MyIpHX pillieHb, 10 TaK TOCTPO
noTpeOyroTs Cuin Oe3minoTHuX cucteM. Came Taki CHiii MarOTh Ke-
pyBaTHCh Yepe3 KOCMIiUHI CyMyTHHKH 3eMiTi. A JUIS bOTO Ma€ OyTH
MOTY>KHO 311HCHEHUH TIOJCHKUN IHTETEKTYaIbHUHA PaKTOp K8AHMO-
60i HenoxanvHocmi, PEHOMEHATIBLHO BOJIOAIIOYUNA METOI0JIOTIYHOIO
0a3010 (hyHIaMEHTAIbHUX 3HaHb. AJKe 13 TakuM [ 0J10COM BUIUMO-
HEBUMMOTO CBITY Y BUTIISIII KOJEPY Ta JEKOJEpPYy €IEKTPOMAarHiT-
HOTO OTOYEHHS B KOHTEKCTI Cul 0€3MIOTHUX CUCTEM BapTO BHOO-
proBatu [lepemory Han pociiicbkum Boporom. Lle i € XKutts Maiioy-
THBOTO JJIS BCIX HAC...

Bio asmopis



PO3/LI 1.
LIITYYHUI IHTEJEKT SIK IPEJMET
CWJI BE3IIJIOTHUX CUCTEM

1.1. CytHicTb Bu3Ha4YeHHs1 Cui1 0e3MIJIOTHUX CHCTEM

3a kibepcyIacHUX YMOB POCIHCHKO-YKPaiHCHKOT BIHHH KPUTHIHOT
Baru HaOyBa€ IITYYHHUI 1HTENEKT, IO BiAirpae AepKaBHO-CTpaTeri-
gHe 3HaueHHA B Cmiiax OC3MMIJIOTHUX CHCTEM IOBOEHHOI YKpaiHW.
Agxe Taka BifiHa — IIe, HacaMIepel, TEXHIKO-TEXHOJIOTIIHOTO XapaK-
Tepy. bo koxeHn HapoaHuii repoil YKpainu, BUXOASYH 13 Hapaaurma-
JIBHOTO BUPAKEHHSI «3aNi3HUX» NTAIIOK (30KpeMa, Oe3MiIOTHUX CHC-
TE€M) MICTUTh Yy cO0i TIEBHY 3HAaKOBO-CHMBOIIIYHY CEMIOTHKY Ta
CakpaJbHICTh (MiCTUKY, MiosioremMy ToIO), IO MPUOIMKAE BCiX HAC
1o Ilepemoru. Amxe B upomy ¢imocodcbkoMy po3ymiHHI MaTema-
THKa — IIe Pid CyBOpa, 1[0 HEMAae MpaBa Ha TOMUIIKY. Tomy i Taka [Te-
peMora BpeIITi-pellT Ma€e 3iHCHUTHCH caMe Ha CYXOJI0Ji SIK HarajbHa
norpeda JI0ACHKOTO XKUTTSL.

[pu ibomy, BapTo 03BYUHTH, 1110 CHiH OE3MIJIOTHUX CUCTEM — IIE
e(eKTUBHO JIif0Ue TUIAHYBaHHsI, OPraHi3allisi, ypaBIiHHS Ta BUKOPUC-
TaHHS NOBITPSIHUX, MOPCHKUX Ta HA3EMHUX O€3MIJIOTHUX CUCTEM Ha OC-
HOBI KepyBaHHs LITy4YHUM iHTesneKkToM. Amxe 06 moTtoro 2024 poky
Oyno onpuironHeHo Yka3 [Ipesunenta Ykpainu i3 nopyuennsm Kaoi-
Hety MinictpiB Ykpainu i ['enepansnoro I1Itaby Ha posrisn Ta omnpa-
LIOBaHHSI 1010 B ITOJJAJIBILIOMY CTBOPEHHS BiJINIOBITHOTO POy BiliChHK.

1.2. KnacudikaniiiHo-kaTeropiajbHa xapakTepucTuKa
Cu1 6e3miJIOTHUX CHCTEM

Knacugbikauin 6e3ninomuux nimanvHux cucmem 3a KepoGaHicmio
3a yMOB KiOepCy4acHOCTI «3aJIe)KHO Bifl CIOCO0IB KepyBaHHS, pO-
3pi3HSIOTH TaKi Pi3HOBHIU OE3MUIOTHUX JIITAIBHUX CHCTEM» [6]:

—  OC3MiIOTHI HEKEPOBaHi;
—  OC3MUIOTHI aBTOMATHYHI;



—  OE3MiJIOTHI AUCTaHIIHHO-TIIOTOBaHi JliTasbHi anapatu (JImJIA).

B asiarrii mmicist 2000 poxy e CTpiMKe pO3IMIUPEHHS caMe OCTaH-
HBOTO THITy arapaTiB, i PO HUX MOBA, KOJIH BKUBAIOTh TEPMiH «0Oe3-
HUTOTHHUKY, «IpoH» (aHri. drone), abo adpeiatypy UAV. ToOTo mig
TepMiHOM «0e3minoTHHK», «BrJIA», «UAV» MaeTbcs Ha yBasi came
MOBITPSIHE CYIHO, SIKUM Yepe3 KaHaIu 3B 3Ky Kepye ofuH abo aeKi-
npKa minotiB. Exinaxk BriJIA Moxe Takoxk BKIIFOYaTH KOMaHAMPA, OTIe-
paropa ceHcopiB, oneparopa BorHeBux 3aco0iB. Exinmaxi BrJIA mig
4ac JJOBrOTEPMIHOBHX MiCili 3MIHIOFOThCS — B3araji KOyKHi 4 TOAWHU.

Hasemuuit myHKT KepyBaHHsI 6€3MiIOTHUM
nitansHAM anapaToM. Exinax BukoHye 6oioBnit
(crocTepexHHI) TOJIT HaJ| TSPUTOPIEIO.
JliBopyd4 — HiJIOT, IPaBOpyY — ONEPaTOp CEHCOPIB

Knacudghixauia giiicokoeux bnJIA HATO

BesminorHi (anri. unmanned — Ge3 oanHE Ha OOPTY) JiTaNbHI
amapaty, BiamoBigHo 1o crangaptiB HATO, Tak camo, K i JiTaku i3
misoroM Ha OopTy (auri. manned aircraft), kepyrourch 3HAYCHHAM
MOBHOI 3JIITHOI MacH po3JUIcHO Ha 3-U KiacH [6]:

— | —noBHa 31iTHA Maca 10 150 xr
— |1l — moBHa 3mitHa Maca 10 600 kr

— 1l — moBHa 31iTHA Maca Oubiie 600 Kr.
Knac I moninserbes Ha KaTeropii:

—  MiKpo — 110 2 KT
—  w™miHi— 10 15 kT
— MaJi-Big 15 kr



Knacugikanisi 6e3minoTHnx aBiauiifHMX KOMILIEKCIB
3a STANAG 4670 [2]

PiBenn Bucota . PiBens
. Paniyc Ipuxnan
Kiac Kareropis BOEHHUX 3acTocy- 3acTocy-
oy i miathopmu
nii BaHHS BaHHS
. cTpareri- 10 11eo6- reatp
VY napHi - 20000 MEXe- | BOEHHHX Reaper
HUI i
BUCOTHi HEo0- Tear
3 BEJIMKOIO cTpareri- o MesKe- BO€HHII/)I . Global
Kaac III | TpHBaiticTio YHU 20000 m it i Hawk
(>600 xr) HOJIBOTY A
CepesiHbO-
BHUCOTHI R o HEo0- Onepa- Heron
3 BEJIUKOIO pat a Mexe- THBHA Bayraktar
. BHUIT 14 000 m o
TPUBAJIICTIO HuUit rpyna TB2
HOJIBOTY
Kaac II o o
(150— TaxTr4Hi TaKTHYHI 55)100 M 20’3 o Bpuraga | Hermes 450
600 kr)
Knacl Maiti T;)I:)TH;}{e 1o 1500 bi (o) Barans- Scan-Eagle
(<150 xr) | (>15 xr) Ba‘}’mi M 50 kn fion PD-2

Knacughixauia giiicokoeux bnJIA ¢ CIIIA

Knacudikartito 6esninomuux asiayivinux cucmem (UAS), HaBe-
neHo B mokymeHTi Jlenapramenty o6oponn CIIA. 3rigao 3 M mo-
KyMEHTOM BHPI3HsIOTH 11Tk rpyn UAS [6]:

— rpyna 1 (Mikpo-, MiHi TakTi4Hi) — Bix 0 10 9 kr, 10 300 MeTpiB
HaJ] IPYHTOM, OCHOBHHI npeicTaBHUK — «RQ-11 Raven».

— rpyna 2 (maii TakTiyHi) — Big 9,5 10 25 kr; 10 1 000 MeTpiB Hax
IPYHTOM, TIPEZICTaBHUK — «Scan Eagle»

— rpyna 3 (taktuuHi) — MeH, Hibk 600 kr, npeactaBHUK — «RQ-7
Shadow»

— rpyna 4 (nepcucteHTtHi) — Oinbl1, HiK 600 Kr; MpeacTaBHUK —
«MQ-1B Predators»

— rpyna 5 (meHeTpyBaiibHi) — OibL, HixK 600 KT; MpeACTaBHUK —
«MQ-9 Reaper».



Mopcoki Oponu: éuou, nepcnekmusu ma po3eun oK

VY cydacHOMY CBIiTi, ¢ TEXHOJOTIYHUI TpOrpec 3HaAXOAUTHCS
Ha BHCOTI, MOPCBHKi JPOHH BIiAITparOTh BCE OLIBIN BaXXJIWUBY POJIb
y pi3HHX raiy3sx. BoHu BXe 3MIHWIM HaIlle po3yMiHHS poOOTOTE-
XHIKH 1 IpuHEeCTH 0e37i4 HOBHX MOXKIHBOCTEH. Y Wil cTaTTi Mu
PO3IIIIHEMO Pi3HOMAaHITHI BHIM MOPCHKHX APOHIB Ta iX mepcrek-
THBH PO3BHUTKY [28].

MopchbKi JpoHN MOXKHA KJIacH(iKyBaTH 32 KiTbKOMa KPHTEPisMHU.
OpHuM i3 HUX € X yHKyionanvnicms. Cepeq] HUX MOXKHA BUIUTUTH,
30KpeMa po3BiAyBaJIbHI JPOHU, 11I0 BUKOPUCTOBYIOTHCS AJIs1 BULLIYKY-
BaHHsI, KapTorpadii Ta aHTHIipaTchkux onepamiid. L{i nporn Oesmoce-
PEeIHBO OCHAIIEHI KaMepaMy BUCOKOI pO3iIbHOI 3JaTHOCTI Ta JaTYH-
KaMu Ji1st 300py pi3HUX JaHUX.

1le oHI€I0 KATETOPIEIO € OPOHU MAIOT HABAHMANCYBANbHOTL 304~
mHocmi, SKi BAKOPUCTOBYIOTHCSI B OCHOBHOMY UISI MOHITOPUHTY, pH-
00JI0BT Ta TOCTITHUIBKUX POOiT. BOHM 9acTO BUKOPUCTOBYIOTHCS Y
MOPCBHKIii IPOMHUCIIOBOCTI JJIsl PETYIISIPHOTO KOHTPOJIIO CTaHy PUOHUX
3amaciB, 300py I'€oJIOTIYHMX AaHUX Ta BUABJICHHS 3a0pyIHEHB Y BOJI-
HHX akBaTopisx [28].

Tpetili BUI — MOPCbKI OpOHU 6€AUKOI HAGAHMAIICYBATbHOT
30amuocmi, Ki BUKOPUCTOBYIOTBCS Ui IICPEBE3CHHS BaHTaXIB,
pPO3BeZeHHSI MOPCHKHX MiH, OOCITyrOBYBaHHS MiJBOJHUX KaOeliB,
a TAKOX JJIsl OYaTKY eKCIUTyaTaIlii miiBOJHUX POJOBUII HAPTH Ta
razy [28].

Icnye e oHa knacudikaris MOPCHKUX IPOHIB, sIKa BioOpaxkae ix
ynpasmiHas. Taka kimacugikalliss MiCTUTh y cO0i KaTeTOPir0 aBTOHOM-
HUX JIPOHIB Ta JIPOHHU, KEPOBaHi 3/1alieKy. ABTOHOMHI JPOHU € OLIbII
CKJIQJIHUMU, OCKUTBKM 37[aTHI CAMOCTIHHO MPUIMATH PIlLICHHS B peallb-
HOMY 4aci 1 afanTyBaTHCs IO 3MiHH YMOB Oe3MocepeHbO Ha MIiCIIi.
Came Takuii KJac IPOHIB CIIPOMOKEH BHKOHYBATH TIEBHY IpOTrpamy,
JOCITiKYBaTh 00paHy TEpUTOPIIO Ta 3A1HCHIOBATH HEOOXiHI BUMIpIO-
BaHHs 200 300pH TAaHWX 3TiAHO 33JaHUX MapaMeTPiB.

VY CBITI MOPCBKUIX IPOHIB iCHY€ O€3I1iY MePCTIEKTHB IS iX PO3BH-
TKy. 30KpeMa, 3aCTOCYBaHHSI MOPCHKHUX JIPOHIB y cdepi HaPTOBUIO-
OyBaHHS Ma€ 3HAYHHUU MOTeHITian. BoHn MOXyTh 3a0e3meuntu edek-
TUBHICTh Ta 0€3MeKy y BIIKPUTOMY MOpi Ta CIIPaBUTH 3HAYHHUI BILTUB
Ha CTaliCTh BUPOOHUIITBA.



JpoHH TakoX MarOTh 3HAYHUH OTEHLiaJ JJs BIHCHKOBHX LiJieH
Ta 000poHH. BOHM MOXYTh BUKOPHCTOBYBATHCS AJISl IIMUTYHCTBA,
PO3BIOKM Ta 3AiHCHEHHS ymapiB. Taki JPOHW MOXYTh JOTIOMOTTH
30€eperTy KUTTS BIHCHKOBHUX, 3a0e31edytoun iX iHpopMaIliero 3 Kia-
BiaTypH, 3aMiCcTb TOTO, 100 BiANPaBIATH iX Oe3mocepeIHbO Ha Ie-
penoBy miHil ppoHTy.

IIle omHa mepcrneKkTHBAa — BHKOPHUCTaHHSA MOPCBKHX POHIB
y cdepi AOCTIKEHb MOPCHKOTO cepenoBuia. BoHn MOXyTh OyTH
BHUKOpPHCTaHi 1715 300py JaHMUX MPO TEMIIEPaTypy BOAM, COJOHICTH,
piBeHB 3a0pyAHEHHS Ta 1HII TapaMeTpH, IO JOTIOMAraroTh MiITPHU-
MYBaTH €KOJIOTIYHUI CTaH MOPCHKOT'O CEPEIOBHIIA ITiJ] KOHTPOJIEM.

3pocTaHHs MOIMYJISPHOCTI MOPCHKUX JIPOHIB CIIOHYKA€ BUPOO-
HUKIB JI0 MOJIAJBIIOTO X BAOCKOHAJEHHS. AJIKE SIKICTh aJTOpHT-
MiB HITYYHOT'O 1HTEJNEKTY, 30UIbIIEHHS] MAKCUMAIBHOTO Yacy IMo-
JIBOTY, MiABUINEHHS KiOEpCTIMKOCTI 10 BIUIMBY arpecHUBHOTO
MOPCBHKOTO CEpEAOBHILA — L€ JHIIEC KiJIbKa HAMpPSIMKIB PO3BHTKY
WX YHIKQJIBHHUX TPHCTPOIB.

Takox Tpeba BpaxoByBaTH 3aKOHOAABYl aCIEKTH LIOJ0 BUKO-
pUCTaHHS MOPCHKUX APOHIB. PO3BUTOK BiANOBIAHMX HOPMATHUBHUX
aKTiB 1 JOTPHMAaHHS TNPaBOBHUX OOMEXEHb CTaHYTh BaKIUBUMU
KpOKaMH y TIOMyJisipu3aiii Ta 0e3reYHoMy BUKOPUCTAHHI Ii€T TeX-
HoJorii [28].

OTxe, MOXHa CTBEP/IXKYBATH, 1[0 MOPCHKI JIPOHU — 1€ HOBA I~
(¢poBa peabHICTh KiOEPCYYaCHOCTI, sIKa MEPETBOPIOE HAIE PO3y-
MiHHSI MOPCBKHUX OTlepalliil i BiikpuBae HaMm Oe3iiy HoBHX iH(popMa-
Wi HO-TEXHONOTiYHAX MOXKIIMBOCTEH IITYYHOTO iHTeneKTy. Myun B
HOTY 3 TAKUM TEXHOJIOTIYHUM MPOTPECOM, MU MOKEMO Oa4UTH LIH-
POKI NIEpCIIEKTUBY JJI PO3BUTKY MOPCHKUX JPOHIB Y Pi3HUX cepax,
BKJIFOYar04H HaTOBUAOOYBaHHS, 0OOPOHY Ta JOCTITHHUIIBKI TOCITi-
JDKEHHSI MOPCBKOTO CEpeIOBHINA. 3aBASKH CTAIOMY PO3BHTKY TeX-
HOJIOTid Ta MPaBOBOMY PETYJIIOBAaHHIO, MOPCBHKI JAPOHU 3MOXKYTb
3pOoOUTH Hall CBIT Oe3nevyHimmM Ta edeKTHBHIIHM [28].

Mooeni i moougpikauii mopcoKux oponis

Hesigomo TouHy KinbKicTh MOAUQiKanii Ta/abo Moaeneit Mop-
CHKHX OE3IMIJIOTHHKIB, III0 BUTOTOBISIOTECS YKpaiHow. [0 Biqomux
amapariB Hanexatb Sea Baby, «Mawmait» Ta «Marypay, ane Takox
iCHyBaJIM pi3Hi MOZIEJi 3 HEBCTaHOBJICHMMH Ha3Bamu [39]:
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1. Ilepmoro BigoMor0 MOAEIUTIO cTana 3HaiaeHa Oina CeBacrto-
noJist B BepecHi 2022 poky. [loaiOHa MoJienb mi3HilIE TaKOX aTaKy-
Baa «IBan ['omybenp» Ta «Amamipan MakapoB». 3a TaHUMH JTOCITi-
JOKEHHS aHATITUKIB BilicbkoBo-Mopchkoro iHctutyTy CIIA 1€
cynHo Oyno 3i0paHe 3 neTaneil KOMEpIiHHOTO TiIpOIMKIIA, OCHA-
LICHE YAapHUMH JETOHATOPaMH i 00€rojaoBKoto. [Jis 3B’ A3Ky BHKO-
pucToByBasiach cucrema Starlink.

2. B Oepesni 2023 poky npeAcTaBieHO MOAEH 3 1HIIOW (op-
MOIO KOpIyca.

3. Mogensb, mo Oyia moMiueHa IpU aTalli Ha PO3BiAyBaJlbHUI
kopabenb «IBaH Xypc» y TpaBHi 2023 poky.

4. Mopnenp, mo Oyja moMideHa NpH aTali Ha PO3BiLyBaJIbHUI
kopabeinb «I1pua3op’s» y uepBHi 2023 poky.

TexHiuni xapaxmepucmuKku MopcbKozo OpoHa

MinictepcTBo 1 poBoi TpaHcopmauii ormyOaiKyBano B IUCTO-
naai 2022 poxy AesiKi TEeXHIYHI XapaKTEePUCTHKH HOBOTO YKpaiHCh-
Koro ymapuoro mopcbkoro BHA [39]:

XapakTepucTuka 3HaYeHHsA
JloBxuHa 5,5M
IToBHa Bara <1000 kr
Onepauiiiauid pagiyc mii 110 400 kM
JlanpHicTh X010y 110 800 kM
ABTOHOMHICTb 110 60 ros
BolioBe HaBaHTAXKCHHS 110 200 xr
MakcumalbHa MBHJIKICTh 80 km/rox
Criocobu Hapirawii aBTOMaTI/ILIHa'GNSS, iHepIiabHAa,
Bi3yasbHa
[epenaua Bigeoindopmarrii JI0 TphOX BigeonoTokis HD
Kpunro3axuct mdpysanHs 256 OiT
. 10 mumH rpuBeHs (61M3bK0 273 THC. IO
Bapricts koMIuIEKCY
328 TOTOYaCHHM KypCcoM

Kpim camoro mpoHa, OCHAIIEHOTO CHCTEMOIO aBTOIIJIOTYBaHHSI,
BiJleOMiicuCTeMaMH, B TOMY YHCJi HIYHOTO OadeHHS, pe3epBHUMH
MOJYJISIMH 3B’ 3Ky Ta O0HOBOIO YACTHHOIO, IO KOMIIEKCY TaKOXK BXO-
JUTh Ha3eMHa AaBTOHOMHA CTAHIIisl yIPaBIIiHHSA, CHCTEMA TPAaHCIOPTY-
BaHHs 1 30epiranHs, LeHTp 00poOku nanux [39].
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1.3. 3aco6u pagioeneKTPOHHOI 6OPOTHON
SIK KpUTepiajbHA AKICTH Jorictukn y Cuiax
0e3NnIOTHUX CHCTEeM Ha CyX0/0JIi, B MOBITpi Ta Mopi

Enexmpomaznimna 36posa (EM3) — ue 36posi, B sikiii eHepris
€JIEKTPOMAarHiTHOT'O BHIIPOMIHIOBAHHSI BUKOPHUCTOBYETLCSA Oe3moce-
peanbo uist ypaxeHnHs wini. [lpu npomy, 3aBasku KOcMiuHOI rinepc-
MEKTPOCKOMIYHOCTI BUKOPHCTOBYETHCS O IUCKPETHA MOKIIMBICTD
TOYKOBOTO HABEJIEHHS CTPYMiB BUCOKOI HAIPYTH 1 BUBEACHHS 3 JIa Ly
EJIEKTPUYHOTO 1 EJIEKTPOHHOTO yCTaTKyBaHHS B pe3yibTaTl MepeHa-
MpYKEHHS, 10 BUHUKAE. 30p0s OTO TUMY MO3ULIIOHYETHCA SIK Tie-
BHOIO Miporo Hebe3mneuHa sl JItoJIeH 1 sIK Taka, [0 CIYKHUTh JJIs BU-
BEJICHHSI 3 JIaJly TEXHIKH CYNPOTHBHUKA; BITHOCHUTHCS JIO KaTeropii
«306pos HenetanbHOI 1ii» [10]. Tomy, aBTOpH 03HAYEHOTO MOCIOHUKA
B JIETAJISIX 1 HE ONPIUIIOIHIOKTH YIapHY KBaHTOBY (i3uKy y (inoco-
¢ii enekTpoMaruiTHoi 30poi. Lle i CBiAYUTH PO HATO KOPOTSHBKHHA
OTIHC LBOTO MiAPO3ALNTY, OCKIIBKU BCE 1€ AJIsl IOBOEHHOI YKpaiHu Ha
piBHI 0c0o0U Ta HUPPOBOrO CYCIIIBCTBA 3HAHb CTAHOBHUTD ACP)KaBHY
taeMHUIO. [IpoTe, GBI peTebHillle 03ByIyBaHHS PO Take HEW-
poMepexeBe JIepKaBOTBOPEHHSI MOBOEHHOI YKpaiHH aBTOPH 3Jilc-
HIOIOTH Y MOJANBIIOMY HaBYAIBHOMY ITOCIOHUKY 3a Ha3BOK: «Biii-
ChKa CTeI3B’ 13Ky Ta KibepOesneku YkpaiHmy.

OcHOBHi MeTOAN BUNPOMiHIOBAHHSA MOTYKHOTO iMIIYJIbCHOTO
CHTHAJIy y BilicbKaX pagioeJeKTPOHHOI 60pOTHOM YKpaiHu

Yacmomnuii memoo

YacToTHUIT METOT BUMIPIOBAHHS JTAJILHOCTI, 3aCHOBAHO Ha BUKOPH-
CTaHHI YaCTOTHOI MOAYJISIIii BUTTPOMIHIOBAaHHX O€3MePEePBHUX CUTHAJIIB.
Y 11poMy MeTOIi, 32 TIepio/i BUIIPOMIHIOETHCS YaCTOTa, sIKa 3MIHIOETHCS
3a JTiHiHIM 3aKoHoM Bi fi 1o fo. Bimburuii curaan mpwuiine Moy Ip0Ba-
HUM JIIHIIHO Y MUTh Yacy, M0 Mepeaye TeIEePIITHLOMY, Ha 9ac 3aTPUMKH.
Takum 4MHOM, YacTOTa BitOUTOro curHaiy, npuitHsatoro va PJIC, 6yne
MIPOTIOPIIHHO 3aeXkaTy Bia yacy. Yac 3ami3HIOBaHHS BU3HAYAETHCS 3a
PI3KOI0 3MIHOIO ¥ YaCcTOTI Pi3HUIICBOTO CUTHAITY.

Ilepesacu yacmomno2o mMemody: NO3BOJSIE BUMIPIOBATH AYKe
MaJli JaJbHOCTI; BUKOPUCTOBYETHCSI MAaJIONOTYKHHUHI TIepeaaBay.

Heoonixu wacmomnoco memody: moTpiOHE BUKOPUCTAHHS TBOX aH-
TEH; MOTiPIIEHHs Yy TIIMBOCTI PHMaya BHACHTIIOK TIPOCOYYBAHHS KPi3b
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AHTEHY B IPUAMAIILHUH TPAKT BUIPOMIHIOBAHHS IIepeiaBaya, MiIaHoTo
BHIIAIKOBUM 3MIHAaM; BUCOKI BUMOTH 1O JIHIHHOCTI 3MIHU YaCTOTH.

Das3zosuii memoo

®Da30BUiA (KOTEPEHTHUI) METOJ] PaIioIOKaIlii 3aCHOBAaHO HA BHUIi-
JICHHI 1 aHai3i pi3HuIi (a3 BiimpaBIeHOro Ta BiOUTOr0 CUTHAIIB, SKa
BUHHKaE uepe3 edekt Jlomnepa, KoJm CUrHAN BiJOMBA€ETHCS BiJ pyXoO-
MOTO 00’€KTy. Y IIbOMY pa3i, epeaaBaTbHAN MTPUCTPIH MOXKE TIPaITio-
BaTH SIK Oe3mepepBHO, TaK 1 B IMITyJIbCHOMY pexkumi. B ogHouactoT-
HOMY PEKHMi BUIPOMiHIOBaHHS OCHOBHOIO IIEPEBArolo JaHOTO METOIY
€ Te, 1110 BiH JI03BOJISE CIIOCTEPIraTH JIMIIE PYyXOMi 00 €KTH, a IIe yCyBae
MEPEIKOM Bii HEPYXOMHUX TPEMETIB, PO3TAIIOBAHUX MiX MpUiiMa-
JILHOIO amnapaTyporo Ta CIOCTEPEKHUM 00’ €KTOM a00 32 HUM.

Edexm /lonnepa

OnHO3HAYHMH /Tialla30H BUMIPY JAIBLHOCTI MPH OJTHOYACTOTHOMY
30HlyBaHHI BU3HAYAETHCS 32 BUPA30OM:

C
Dax = ﬁ

Ie:
C — IIBUJKICTh CBITJA;

f —yacTtoTa BUIPOMiHIOBAaHHS.

{06 po3mmpuTH Iiama3oH OJHO3HAYHOTO BUMIpPY JAJILHOCTI, Ha
MPAKTHUIl BUKOPUCTOBYIOTh CKJIQJHIIIN CXEMH, B SKHUX MPHCYTHI JIBi
a00 OinbIlie 4acToT. Y MHOMY BUIIAJIKY OJJHO3HAYHA JAITbHICTh BU3HA-
Ya€eThCsl MAKCUMAITLHIM YaCTOTHUM PO3HECEHHSIM §f BUIPOMiHIOBA-
HUX CHUTHAJIIB:

C
Dpax = W

Ilepesazu sukopucmanus egpexmy [onnepa: MaJONOTYKHE BH-
MPOMIHIOBAaHHS, OCKIIbKH T'€HEPYIOThCSI HE3racHi KOJIWBAaHHS; TOY-
HICTb HE 3aJIC)KHUTH Bil JOIUIEPIBCHKOTO 3CYBY YacTOTH BiAOWTTS; 10-
CUTB TIPOCTUH TIPHUCTPIH.
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KHUrK, aKi MOXXYTb Bac 3aL,iKaBUTU

~ TEOPIA

| NIPAKTUKA

3ACTOCYBAHHA

BE3MNUIOTHAX MITANBHUX
AMAPATIB

- (APOHIB) »

i

Teopif i npakTuKa
3aCTOCYBaHHSA
06e3niNoTHUX NiTanbHUX
anapariB (gpOHiB)

nM.coBCHKWR
1011, MICOBCEKA

© YKPATHCLKWIA MOCCAR:
- KHWTA KWTTA ¥ IAKOHAX BIHHA

Xk

YKpaiHcbkuii Moccag,
KHura >XutTa y 3aKoHax
BilHU

- piknigaua

MigroToBKa TaKTUYHUX
rpyn (BigaineHHs,
B3B0O/A). Alb6OM cXeM Ta
MeTOOMYHMUX MaTepianis

Hayxoso-TpaKTist KoveiTap
3/10YMHN

TIPOTH 0CHOB
HALIOHATbHO]
Oesnexn Yipaits:

KpHMiHATbHO-TIPaBoBa
KBatidikaris
B YMOBAX BIHH

31104MHN NPOTU OCHOB
HaLUioHanbHOI 6e3neKkun
YKpaiHu:
KpUMiHanbHO-NpaBoBa
KBanigikaLisa B ymoBax
BiliHK
(HaykoBO-NpaKTUYHUI
KOMeHTap)

[MepenTn o ranysi npasa
BilicbkoBe npaBso

3acTocyBaHHA YacTuH
36pOMHUX cUn

pocincbkoi depepadii B

OCHOBHUX BuAax 6oto.
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IOPKHUTA

Bif Teopii 40 NPaKTUKKU
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