MIHICTEPCTBQ OBOPOHW YKPAIHU

LEEHTPATbHI HAYKOBO-AOCIAHUA IHCTUTYT O3BPOEHHS
TA BIMCbKOBOI TEXHIKW 36POMHUX CUJT YKPAIHU

ISSN 2414-0651 (OPYK)
ISSN 2663-5550 (OHJTANH)

O3bPOEHIHA TA
BIVICHKOBA TEXHIKA

1(33)
2022

HAYKOBO-TEXHIYHUWN XYPHAT
DOI: https://doi.org/1034169/2414-0651

LJOKBAPTAJIIbHUK
BUIOAETBCA 3 CIHHA 2014 POKY

KepiBHUK POeKTY, ronoBa pefakiuiitHol pagu
Yenxos I.B., n.7.1. (ITHJII OBT 3CY)

TomoBa pemaxuiitnoi komerii

Hepena A.B., n.r.u. (ITHII OBT 3CY)
3aCTyNHMK ro/IOBY PefaKIiiiiHOI Konmerii
Bacvkisecokuii M.L., n.r.1. (LHOI OBT 3CY)
Bipmosiganbauii cekperap pegakuiiinoi konerii
Inasxosa C.B., k.1.1. (LIHJII OBT 3CY)

Pepgakuiiina Koneris:

Bicux C.IL., p.r.u. (IUHIOI OBT 3CY)
Brinyoe B.C., n.1.H. (HYK)

Boproscku Auex, n.1.1. (BITO), ITonbia
Ipinuenxo B.T., akan., i.¢.-m.u. (I HAHY)
Iypnosuu A.B., p.r.u. (HUHOI OBT 3CY)
Hioxoecvkuii B.C., n.t.H. (HTYY KIII)
Hoszononuii A.C., n.1.1. (LLHII OBT 3CY)
JKueomoecvxuii PM., x.t.u. (HHJI OBT 3CY)
3y6apes B.B., n.t.u. (HHAI OBT 3CY)
Kopocmenvoe O.I1., i.1.H. (IepxKKB «JIyu»)
Kynpinenxo O.M., n.1.1. (HACB)

Kyuep I.B., i.1.H. IBMC HYOMA)

Kyuepos [I.I1., n.1.1. (HAY)

Kyuuncoxuii A.B., x.1.1. (THII OBT 3CY)
Janeyvxuii .M., n.1.H. (XHYIIC)
Januyvkuii C.B., n.t.H. (HUHII OBT 3CY)
Jeiixo O.IL., .r.1. (HTYY KIII)

Jyxanin M.L, n.r.n. (ITHOI OBT 3CY)
Mimpaxoeuy M.M., n.1.H. (II1 «IBuenko-IIporpec»)
Onisprux B.0., p.1.H. (JIT «JIOPTA»)
Paccmpuzin 0.0., p.1.o. (UHAI OBT 3CY)
Cudopenxo FO.M., n.r.n. (HTYY KIII)
Cmiocap B.L., i.r.1. (THIOI OBT 3CY)
Yab6anenxo ILIL., n.8.1. (LTHII OBT 3CY)
Yenkos LB., 1.0, (HHIAI OBT 3CY)

Pepakuiiina papga:

Ilesuo6 I.B., p.1.H. (XHYIIC)
Tkauyx ILIL, p.icr.u. (HACB)
Tony6xo B.B., n.r.u. (IYT)
Xapuenxo O.B., i.1.H. (TH]IIA)
Illesyoeé M.M., x.1.1. (O3CY)

PO3IIIAHYTO Ta CXBAJIEHO [0 IPYKY
HAyKOBO-TEXHIYHOIO PajIoin

ITHAI OBT 3C VYkpaiun
(mporokon Ne 3 Bif 17.03.2022)

Tlinmucano mo mpyky ..2022.
Dopwmar 60 x 84 1/8. Tapuirypa Times New Roman.
YMm. apyxk. apk. . Hakman 250 mpum. 3am. .

Happyxosaro 8 TOB «Bupasanuwmit gim “Byk-Ipyx”»
Ykpaina, M. JKuromup, Byn. Mana Bepnuuicpka, 17A
Ten.: +38063 101 22 33

Cesidoymeo cepis [IK Ne7412 6i0 27.07.2021 p.

Aopeca pedaxuii:

Yxpaina, 03049, m. Kuis,

np-m Iosimpopnomcokuii, 28

Ten.: (044) 271-0966

Daxc: (044) 520-12-84

E-mail: cndi_ovt@ukr.net

Caiim: https://journal.cndiovt.com.ua

Csidoymeo npo depicasHy peecmpauiio 0pyKo8anozo
3aco0y macoeoi ingopmauii cepis KB Ne20209-10009P
6i0 20.08.2013

JKypHan BXoguTb [0 epetiKy HayKoBuX (axoBux

BuaHb MiHicTepcTBa OCBiTH i HayKy YKpaiuu,
kareropis b (Hakas Ne1643 i 28.12.2019)

&

© LUHAI OBT 3C Ykpainu, 2022

Y HOMEPI

BOEHHO-TEXHIYHA TIOJIITUKA

Dokychaev O. V., Borochvostov 1. V., Bondarchuk M. V., Kuchynska K. A.

Management of formation of military-technical policy in the framework

of global geopolitical changes and russian aggression in modern conditions

(dokyuaes O. B., bopoxsoctos I. B., bongapuyk M. B., Kyunnceka K. A.

VYrpaBniHHA (OPMYBaHHSIM BOEHHO-TEXHIYHOI IONMITHKH YKpaiHU B yMOBax
TEOMOIITHYHHX 3MiH B CBITI i 030p0€HOT arpecii pd B CyJaCHUX YMOBAX) .....ceccervvennns 4

Yenkos 1. b., Cmpuocax O. €., Comnuk B. B., [lomanos I M.
HaykoBo-MeTOAMYHUIA arapar JoCIiIKeHb TPOQeHHIX 3pa3KiB
Ta YJIaMKiB 030pO€HHS Ta BIHCHKOBOT TEXHIKU POCIHCHKOT (PEACPALIT ..o 12

Dovhopolyi A. S., Dykhanovskyi V. M. Military and technical

policy of Ukraine as the basis of cooperation with partner countries

in the processes of development, production and supply of armament

(Josromomnuii A. C., luxanoBcbkuii B. M. BiiicbkoBO-TeXHIUHa MOTITHKA

VkpaiHu sk 0CHOBa CIiBPOOITHUIITBA 3 IepKaBaMHU-IIapTHEPaMH B IIPOLIECcax
PO3pO0IICHHS, BAPOOHHULITBA 1 MOCTAYAHHS 030POEHHS) ..eevereerireeneereeeneeeneeseneenearenenes 22

Juxanoscoruii B. M., Iouepnin C. I1. AHani3 3acToCyBaHHS
OKpEMHUX BHIIB 3a00pOHEHOT 30p0i B Cy9aCHUX BOEHHUX KOHMDIMIKTAX ...ocvevveereeueeneennes 29

APTUJIEPIMCBKE TA CTPUIELIBKE O35POE€HH

boeoanos B. JI., 'pueopenxo O. A., Yenxos I. b., Oonopanos 1. B.,

Kpemenuywkuii B. B., Cneprau C. O., Tpauescoruti B. C.

Amnai3 ¢i3uKo-XiMIYHHX BIaCTHBOCTEH MeTalIeBUX (parMeHTiB KOPITyCiB
apTHIEPIHCHKUX CHAPSIIB HA OCHOBI €KCIEPUMEHTAIBHOTO HIIIXOMY «.cvevvevervenrevennnns 43

ABTOMOBUIBHA TEXHIKA

Jlasuooscokuii JI. C., Bicux C. I1., bapanoecvruii A. A., Konopauykos C. 1.
JlocimkeHHs CHCTEMH 3aXUCTY POCIHCHKOTO OpOHEaBTOMOOIIS MiABUILIEHOT
3axumieHocTi «TalpyH-K». [IepeBartt i HEMOMIKA KOHCTPYKIIT «.ovvevveververveeneeneenieneenes 57

PAKETHI KOMIIJIEKCH

Zvershkhovsky 1. V., Zirka M. V., Kuchynska O. B., Zinchenko D. D.

Analysis of requirements to the method of launch of anti-ship missiles

defined by the specificity of modern marine weapons and strategies for the combat

use of the navy (3BepuixoBchkwii 1. B., 3ipka M. B., Kyuunceka O. b.,

3inuenxo /. [I. AHami3 BUMOT 10 crioco0y CTapTy MPOTUKOPAOEIbHUX PAKET,

1110 BU3HAYAIOTHCS CIIENH(DIKOI0 Cy4aCHHX MOPCHKHX 030pO€Hb

Ta ctpareriii 601o0BOr0 BUKOPUCTAHHI BMOC) .....ooviiiiiiiiiieiieieieieiccceceee e 74

Kusomoscwvruii P. M., llunxapyk O. M., Akosnes M. IO.,
Bapcezos A. C. AHamni3 KpHIaTHX pakeT MOBITPSHOTO Oa3yBaHHS
P® y BiiiHI TPOTH YKPATHE 2022 POKY ...eeeureurenrenienierierienieesteneeteeentensessessessesseeseensensenee 82

bicux C. I1., Jasudoscvkuii JI. C., bapanoscokuii A. A.

MertozHKa OI[IHKH KOHCTPYKTHBHUX MapaMeTpiB KPIJIATUX Ta OaTiCTUIHUX

pakeT BUPOOHHMIITBA POCIHChKOI (heaepartii 3a pe3ybraTaMu 1X 3aCTOCYBaHHS

0 00’ €KTaM IUBITBHOT THPPACTPYKTYPH ...eeeuvenriririnriniinieeieenteieneesieseessesseeseeseeneeneennes 92

Toueuyn O. O., Kapnenxo O. C. AHani3 TaKTUKO-TEXHIYHUX XapaKTEPUCTUK
1 0COOMMBOCTEH KOHCTPYKIIii IPOTUTAHKOBUX PAKETHUX
koMmiekciB FGM-148 «Javeliny Ta NLAW ......ccooeiiniiiiiciinecceeeeceeeeene 101

JIITAKA BIMCHKOBOI'O ITPM3HAYEHHSA
3ipka A. JI., Koznos B. I Oninka 60HOBHX MOXJIHBOCTEH JiTaKiB
TaKTUYHOI aBialii pociickkol emepaii B BiliHI 3 YKPATHOO ......cceveeeeeeuienieeeneenenne. 109

35POSI MACOBOT'O YPAJXKEHHS
Cnoboosinux B. A., llgeyw I. M. AHaniz MOXIMBOCTEH pocii 110 JTOKaIbHOMY
3aCTOCYBAHHIO TAKTUYHOT SIEPHOT 30PO0T ..eovvinviiiiiriieiieieieieienienienie et 121



MINISTRY OF DEFENSE OF UKRAINE

CENTRAL SCIENTIFIC RESEARCH INSTITUTE OF ARMAMENT ISSN 2414-0651 (PRINT)
AND MILITARY EQUIPMENT OF ARMED FORCES OF UKRAINE ISSN 2663-5550 (ONLINE)

WEAPONS AND 1(33)
MILITARY BQUIPMENT 292

SCIENTIFIC JOURNAL
DOI: https://doi.org/1034169/2414-0651

QUARTERL
PUBLISHED SINCE JANUARY 2014

TABLE OF CONTENS

MILITARY TECHNICAL POLICY

Dokychaev O. V., Borochvostov 1. V., Bondarchuk M. V.,

Kuchynska K. A. Management of formation of military-technical policy
in the framework of global geopolitical changes and russian aggression

N MOAEIN CONAILIONS ....eivvieeiieiiieeiiciieeie ettt ettt et reer e e eaeeeaeeeteesreeseeseennas

Chepkov I. B., Stryzhak O. E., Sotnyk V. V., Potapov H. M.
Scientific and methodological apparatus for the study of trophy samples

and fragments of weapons and military equipment of the russian federation .........

Dovhopolyi A. S., Dykhanovskyi V. M. Military and technical policy of Ukraine
as the basis of cooperation with partner countries in the processes
of development, production and supply of

10 E: 1 0 11S) 0 L PP PR PPPPRRPPPPPINN

Dykhanovskyi V. M., Pochernin S. P. Analysis of the application of certain

types forbidden weapons in modern military conflicts ..........cccceeeerierenenenenenenee.

Bogdanov V. L., Grygorenko O. Ya., Chepkov I. B., Odnoralov 1. V.,
Kremenytskyi V. V., Sperkach S.O., Trachevskii V. S. Analysis of physico-
chemical properties of metal fragments of artillery shells

on the basis of an experimental apProach ............cceceeeeieieieniecieneresese e

ARTILLERY WEAPONS & SMALL ARMS

Davydovskyi L. S., Bisyk S. P, Baranovskyi A. A., Kondrachukov S. 1.
Research of the protection system of the russian armored vehicle

of increased protection «Tyfun-K». Advantages and

disadvantages of the deSIZN .......ccceveviriririieieiee ettt eeene

TACTICAL WHEELED VEHICLES

Zvershkhovsky I. V., Zirka M. V., Kuchynska O. B., Zinchenko D. D.
Analysis of requirements to the method of launch of anti-ship missiles
defined by the specificity of modern marine weapons and

strategies for the combat use of the NAVY ........ccocccviriiiniiniiniiccce

MISSILE SYSTEMS
Zhivotovsky R. M., Shincaruk O. M., Yakovlev M. Yu, Varsegov A. S.
Analysis of the air basedcruise missiles of the russia in the war against

UKTAINE 11 2022 ...ttt ettt ettt ettt et eveereeveeaseenseeraeenseeneeeneeans

Bisyk S. P, Davydovskyi L. S., Baranovskyi A. A. Assessment methods
of constructive parameters of cruise and ballistic missiles manufactured
in the russian federation according to the results of their

application to civil infrastructure ObJECtS .......cceveiririeiieieeeeceeeeee e

Pochechun O. O., Karpenko O. S. Analysis of tactical and technical
characteristics and designfeatures of anti-tank miscellaneous complexes
FGM-148 «Javeliny and NLAW .........ccccocivininiiiniiiiiceeeeeeeeeeeeeees

MILITARY AIRCRAFTS

Zirka A. L., Kozlov V. G. Assessment of the combat capabilities

of tactical aviation aircraft of the russian federation in the war with

UKTAINE ..ottt ettt e ettt e et e et e e etteeeate e eaeeeesaeeeateeenveeeenneeens

WEAPONS OF MASS DESTRUCTION
Slobodianik V. A., Shvets I. M. Analysis of russia’s opportunities
for local use of tactical nuClear Weapons ..........cecvevververreseeeeeeeeeeieeesieseessesseeeeas

Project Manager, Editorial Director
Chepkov 1.B., DEng (CRI AME AFU)

Editorial Director

Derepa A.V., DEng (CRI AME AFU)
Deputy of Editorial Director
Vaskivskyy M.I., DEng (CRI AME AFU)
Executive Secretary of Editorial Board
Glazkova S.V., PhD (CRI AME AFU)

Editorial Board:

Bisyk S.P., DEng (CRI AME AFU)

Blintsov V.S., DEng (NUS)

Borkovsky Yatsek, DEng (WITA), Poland
Hrinchenko V.T., acad., DEng (IG NASU)
Hurnovych A.V., DEng (CRI AME AFU)
Didkovskyy V.S., DEng (NTUU KPI)
Dovhopolyi A.S., DEng (CRI AME AFU)
Zhyvotovskyy R.M., PhD (CRI AME AFU)
Zubariev V.V., DEng (CRI AME AFU)
Korostelyov O.P., DEng («SKDB»Luch»)
Kuprinenko O.M., DEng (Hetman Petro Sahaidachnyi NAA)
Kucher D.B., DEng (NI NU «<OMA»)
Kucherov D.P., DEng (NAU)

Kuchyns’kyy A.V.,, PhD (CRI AME AFU)
Lanetskyi B.M., DEng (KNUAF)

Lapytskyy S.V., DEng (CRI AME AFU)
Leyko O.H., DEng (NTUU KPI)

Lukhanin M.1., DEng (CRI AME AFU)
Mitrakhovych M.M., DEng (SE Ivchenko-Progress)
Oliyarnyk B.O., DEng (SE «LSP»LORTA»)
Rasstryhin 0.0., DEng (CRI AME AFU)
Sydorenko Yu.M., DEng (NTUU KPI)
Slyusar V.I., DEng (CRI AME AFU)
Chabanenko P.P., DScMil, (CRI AME AFU)
Chepkov 1.B., DEng (CRI AME AFU)

Editors:

Pyevtsov H.V,, DEng (KNUAF)
Tkachuk P.P., DSc

(Hetman Petro Sahaidachnyi NAA)
Tolubko V.B., DEng (SUT)
Kharchenko O.V., DEng (SRIA)
Shevtsov M.M., PhD (AAFU)

Reviewed and approved for publication by Science
and Engineering Board
(record No.3 of 17.03.2022)

Signed for print on 29.09.2021
Conditional printed sheets 13.02. Format 60x84 1/8.
Circulation 250 copies. Order number 401.

Published by «Publishing house “Book-Druk”» LLC
Ukraine, Zhytomyr, street Mala Berdychivska, 17A
Phone: +38063 101 22 33

Certificate DK Ne 7412 dated 27.07.2021 p

Editorial address:

Ukraine, 03049, Kyiv

28, Povitroflotsky Ave

tel.: (044) 271-0966

fax: (044) 520-12-84

E-mail: cndi_ovt@ukr.net

Site: https://journal.cndiovt.com.ua

Medium State Registration Certificate serial No. KB
20209-10009R of 20.08.2013

Journal is in the list of scientific professional
publications of the Ministry of Education and

Science of Ukraine Category B

(order No.1643 of 28.12.2019)
© CSRI AME AF OF UKRAINE, 2022



LUWAHOBHI ABTOPU TA HATAYI XKYPHAVY!

24 mromoeo 2022 poky nicas 8 pokie ciopuonoi 8iliku, pocis po3noYaia noGHOMACUIIMAOHe 6MOPSHEHHS HA
6cio mepumopito Ykpainu: na Kuis i Yepnieie 3 mepumopii bBinopyci, na Xapxie ma Cymu 3 mepumopii p, Ha
JUHI0 po3medicysarnHs 3 60Ky okynosanux 3 2014 poxy pationie Jlyeancokoi i [Joneyvroi oonacmetl, Ha ni0eHHI
obnacmi 3 okynogarozo Kpumy. Takoosc pocis noyana obcmpintosamu pakemamu aepoopomu, 8iticbkoei 00 'ek-
mu ¢ Kueei, Xapxoei, JIyyoky, /[ninpi ma inwux micmax. Apmisi p¢h 3nuwgye mupri micma ma cena Ykpainu,
80pODICULL OOCMPILT 8e0eMbCSL NO MUPHUM JHCUMEAM i YyuglioHUM 00 ekmam. Hecnpogoxosana ma negunpasoana
siticbkosa azpecis pocii npomu Ykpainu epyoo nopyutye migxcuapooue npaso ma npunyunu Cmamymy OOH
ma niopusae €8ponelicbKy ma 2106anvhy besnexy ma cmabitbnicms. Lle 3a60a¢ HeGUMOBHUX CMPANCOAHD
YVKpaincvkomy Hacenennro. Iliwoswiu na nogHomacuumabrul Hacmyn Ha YKpainy, pocis ocmamouHo 3ipeand 3
cede macky. Tenep azpecusnicms Oepoicagu I[lymina i 3n104unnicms 1020 Oill cmana ouesuonolo. Bitina npomu
Ykpainu, cxosana nio dpexaugum eupazom «cneyianvha siliCbKosa onepayiny — He MiibKu cnpoda 3HUumu
Hawty doepaicasgy nio eacramu «deHayugixayiiy ma «deminimapizayii», ane i npooymMana, YuHiuHa 3i CmopoHu
Kpemns nepesipka 6 peanvrux ymogax moxcaiugsocmett ix apmii ma 8iticbKo80-npomMuUcios020 Komniekcy. Apmis
p@h 3acmocosye 6ci 8uOU 030pOocHHs, KL 8 Hel € (3a euHsmKom bionociunoi ma si0epHoi 36poi). Bopoe sbusae
BILICLKOBUX T YUGILIbHUX YKPAiHYI6 He MinbKu sucokomoynumu «Ickanoepamuy ma «Kaniopamuy, ne minoxu
panopmye npo 3acmocy8aHua HA038YKo8o2o « Kunoxcanay, ane i ckuoae Ha Micma HeKepo8aHi, 3ananto8aibHi
bomobu, SKI 3a00POHEHT MINCHAPOOHUM NPABOM.

3a 0anumu 0osionuxa Misxcnapoonoeo incmumymy cmpameziunux 0ocuioxcens (International Institute for
Strategic Studies, IISS) Military Balance 2022 neped nanadom na cyeepenty Ykpainy pocis mana nepesacy no
6Cim Udam 36uuaiiHux 036pocus. Asiayis pgh napaxosysana matioice 1400 botiosux nimakie npomu 125 nimaxie
6 Yxpaini i 500 yoapuux eepmonvomie npomu 42 ykpaincokux. CyxonymHi giticoka pgh nepesasicanu yKpaincoki
6 3—7 pasig: 13000 manxie npomu 2100, 20000 oounuys 6ponemexuixu npomu 3000, 6000 apmunepiticoxkux
cucmem npomu 2000. BMC pocii i Yxpainu nexopexmuo spieniosamu, no cymi BMC Ykpainu manu 00un kpyn-
Hutl kopabenv npomu 6invuwie 10y cknadi minoku YoprHomopcokoeo ghnomy, He 2080pauU NPo NiOBOOHI YOBHU,
axkux 6 Yxpaini npocmo nemae. He ousnauuce na nepesazu 8 030po€hHi, 8 KilbKOCHI JCUBOT CUIU, HA NPONA-
2aHOUCMCBKI 3A516U NPO Me, WO «8ce i0e NO NAAHY», POCIAHU Hecymb Oe3npeyedeHmui 8 ix Hogiuwil icmopii
empamu. [lonpu cnodiganus oKynanmis, ye 6MOpeHeHHs He U0 WeUoKuM i ieekum. Onip im yuHAmMb 5K
VKPAIHCOKI 3aXUCHUKU, MAK [ YUBLIbHE HACETEHHA.

B sicopemoxkux 60six 30potini Cunu Yxpainu He mintoKu 3HULYIOMb OeCMKU I COMHMI 3pA3KI6 B0POHCOT MEXHIKU,
ane 3axonnoome mpodetini 3pasku. Ilepeo paxieysmu Hawoeo [ncmumymy cmoimo 3a60aHHA 8UBUEHHS 3DA3KI8
030pOCHHS 860pO2A MA BUPOONIEHHS PEKOMEHAAYIl K NO iX eheKmugHOMY 3HUWEHHIO, MAK | N0 NIOBULYEHHIO
00110601 eqhekmMUBHOCMI BIACHUX AHATOSTUHUX 3PA3KIE 030POEHHS ma 8ilicbK060i mexHiku. IIpu yvomy yeaza no-
BUHHA NPUOLIAMUCH BUABLEHHAM NOPYUIEHb CAHKYIL U000 NOCMAYAHHA PG BOEHHUX MEXHON02IU | KOMNOHEHMIS.

Binvwicmo kpain ceimy niompumyroms Yxpainy, 3anpoeadcyroms cankyii npomu pgh, 8iOMOSII0MbCs 6i0
POCTIICHKUX eHepeoHOCiie ma nocmayaoms Yxpaini 30poro. Ha cbo2ooni 36poiini Cunu Yipainu cmuxaromocs
3 psA0OM npobiemM ma mpyoHOwie, cepeo AKUX € CKAAOHICIMb 3 OCBOEHHAM 0CODOBUM CKIAOOM 3aXiOHUX 3PA3KI8
030POEHb, HEMOJICIUBICb MEXHIYH020 00CTY208Y8ANHHS 3AXIOHUX 3PA3Kie 030poeHb ¢ Ykpaini. Ha supiwenns
yux npobrem, 6 MOMY YUCTI, | NOGUHHI CNPAMOBYBAMUCH 3YCUNLIS (axieyie Hawlo2o Tncmumymy.

Bitina 3 pocieio exooums y 3amsioicny ¢ghasy, 6yoe MPUBANLOI0 Md JHCOPCMOKOIO, djle hepemoea oyoe 3a Ykpa-
inoro. Ilpezuoenm Yrpainu Bonooumup 3enencokuii 6 inmepe 1o yKpaiHcbKum JICYPHANICIMAM 3ANEGHUG 2PO-
maoau Yipainu: «llepemoza 6yoe dyace cknaouoro. Bona 6yoe kpusasor, 6 6010, ane Kinyieka moyHo 6yoe @
ounyiomamii.

B yux ymosax 3sepmacmo ysaey naykosyis, wo nepuiouepeo6o 00 nyonikayii 6y0yme npuiimamucs pooomu,
wo sucgimoms JisibHicmo (axisyie IHcmumymy 8 Hanpsami 0C80E€HHA 3AXIOHUX 3PA3KI8 030POEHD, GUBYEH-
HSl MEXHIYHUX MA KOHCMPYKMUBHUX PIleHb 3pA3Ki8 030POEHHS azpecopa ma Gionpayro8ants npomuoii omy,
niosuwyerHs OOU0B0I e(heKMUBHOCMI GIACHUX 3PA3KI6 030POEHHS MA BIUCLKOBOT MEXHIKU.

Hazaoyemo, wo naw srcypuan exmoueno oo Ilepeniky naykogux gaxosux sudans Yipainu (Kamezopis «by), 6
SKUX MOJCYMb NYONIKYBAMUCS pe3YTbmamu OUCepmayitiHux pooim na 3000ymms HAyKOBUX CIYNeHi8 00Kmopda
Hayk ma 0okmopa ¢inocoii (Haxaz MOH Ykpainu 6io 28.12.2019, Ne 1643) 3a cneyianohocmsamu:

121 — Inorcenepisn npoepamtozo 3abe3neuenus;

124 — Cucmemnuii ananis;

126 — Inghopmayiiini cucmemu ma mexnHonoeii;

251 — Jlepoicasna be3nexa;

255 — O36poenns ma 6iticbko8a mexHixa.

o opyky nputimaromscs cmammi YKpainCbKoI0 ma aH2RitUCbKOI0 MOBAMU.

Hayxoso-mexniunuil scypHan mae memMamuyHy cnpamo8aHicms 3 MEXHIYHUX HAYK 3a 2PYRAMU HAYKOBUX Che-
yianbHocmell: agiayitha ma paKkemHo-KoCMIivHa MexHiKa, padiomexHika ma meiekomMyHikayii, ingpopmamuxa,
00UUCTIIOBANbHA MEXHIKA MA A8MOMAMU3AYIA, 030POEHHS | BILICbKOBA EXHIKA.

3 noeazorw, pedaxuyiiina Konezis HcypHauy
«030pocnna ma gilicbKo6a MexHiKka»
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MANAGEMENT OF FORMATION
OF MILITARY-TECHNICAL
POLICY IN THE FRAMEWORK
OF GLOBAL GEOPOLITICAL
CHANGES AND RUSSIAN
AGGRESSION IN MODERN
CONDITIONS

The methodological apparatus of support designed to
help solving the problems of military-technical aspects of
ensuring the state’s military security cannot be considered
effective and sufficiently developed in all areas especial-
ly during lasting russian agression. According to authors’
opinion, when researching military-technical policy it is ad-
visable to present it as an object of public administration.
The authors demonstrate the following in this article: mili-
tary-technical policy management system’s characteristics,
the classification of management functions and approaches
to their typification on different grounds and with different
details and the nature of management itself manifested
through its functions — separate areas (spheres) of manage-
ment, which constitute the content of military-technical po-
licy management.

Keywords: state military-technical policy, management
of military-technical policy, defense-industrial complex.

In light of recent events and their impact on the global
situation in the world, understanding the processes that form
the backbone of military capabilities and are responsible for
what makes a well-prepared, able military force from an
organizational point of view became essential in order to
obtain a grounded understanding of future possibilities and
perspectives, as well as to frame down gaps and voids that
may be related to such processes. Organizational activity
and decision-making both play a major role in what makes
an able military force. However, as with any narrow and
field-specific categories, there are certain peculiarities in it,
which is why it is necessary to analyze the subject, namely
what military-technical policy (MTP) is.

MTP is often seen in many papers and scientific works
as a set of measures purposed at solving certain problems.
This approach leaves the activities of public authorities and
officials in the formation of MTP out of the scope of the ana-
lysis and even the very possibility of analyzing the latter as
a product of their intellectual work. With such an approach,
the MTP as an object of study is seen as a set of unrelated
individual elements of military-technical activities of the
state, without analysis of the factors that determine them
[1-3]. Methodological issues of managing the formation of
MTP in research usually are not considered. All this contra-
dicts the need to form the MTP as a holistic system aimed at
achieving a unified goal.
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Fig. 1. Schematic diagram of the MTP control system

From authors’ point of view, when researching MTP it
is advisable to present it as an object of public administra-
tion, and therefore MTP should be formed and implemented
within this system. Typical features of the MTP management
system include [4—6]:

the presence of a subject and object (the first one are
organizations and officials appointed to manage the MTP;
the second — the organization of the military-industrial
complex), thorough support of military-technical activities,
military formations of the military organization of the state
(MOS);

the presence of direct interactions and feedback between
the subject and the object of management;
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presence of processes that are carried out in the manage-
ment system (Fig. 1), namely:

managerial influence of the subject of management on
its object — rules and procedures that must be followed by
organizations and officials during the implementation of the
MTP;

transfer of managerial influence to the performers of MTP,
as well as feedback on its condition;

development of the management system itself: the subject,
object and relationships between them and external systems.

The study of MTP as an object of public administration
provides such opportunities as:

to analyze the MTP from the stage of its formtion to the
stage of implementation, as a single integrated system with
all its internal and external relations;

to link the process of formation of MTP with the real con-
ditions that determine it as a result of the practical activities
of officials and governing bodies;

emphasize the direct link between the effectiveness of
MTP and the effectiveness of its management system [7];

take into account the complexity of the processes of for-
mation and implementation of MTP, which cannot be taken
into account if its research is carried out outside the state
management system. Such difficulties include: extreme un-
certainty of some of its elements, first of all, the areas of
implementation and relationships between them, the con-
tent of management activities; the complexity of rigid but
vital coordination of the activities of various structures of
state, military and defense management with their different
contributions to the formation of goals, objectives, content,
composition, structure and mechanism of the MTP system;

use the results of research on MTP as an object of pub-
lic administration to prepare the administrative apparatus,
which does not have full-scale experience in performing its
functions.

Thus, the study of the managerial aspect during the for-
mation and implementation of MTP is of the outmost neces-
sity and methodological issues are of particular importance.
Among them: the essence and content of management, rules
that ensure informed decision-making, as well as other basic
concepts and categories that reflect the essential properties of
such a phenomenon as the management of MTP, and largely
show the current state of its theory [8]. Let’s look at some of
them in more detail.

The essence of any management activity is the influence
of the subject on the object of management to increase the
efficiency of the latter, in this case in order to successfully
implement the MTP.

According to N. Wiener, «management — is nothing more
than the transmission of messages that effectively influence
the behavior of their recipients» [9].

An approach that is traditional for military specialists can
be used to determine the content of MTP management [10].
It consists in disclosing the content of management through
its functions — separate areas (spheres) of management, the
sum of which is the content of the management of MTP.
To determine the content of management, it is necessary to
compile a list of such functions, which requires more or less
accurate classification.

Specialists of the Central Scientific Research Institute
of Armament and Military Equipment of Armed Forces of
Ukraine [11, 12] suggested a classification of management
functions, developed numerous approaches to their typifica-
tion on different grounds and with different details. In our
opinion, the most appropriate approach is the one in which
the classification of functions is based on the fact that they
should be determined taking into account the simultaneous
action of several causes of MTP, so it is advisable to carry
out several criteria. This approach avoids the main difficulty
in classifying the management functions of any process that
arises in one-dimensional, linear (based on one feature) clas-
sification, which does not reflect at least some of the main
features of the management process. In addition, when clas-
sifying management functions by one criteria, a significant
mistake is often made: the use of heterogeneous attributes
simultaneously and placement of selected functions accor-
ding to them in one semantic row (group).Thus, classifying
the management functions of MTP, it should be assumed
that the areas of the subject of management are determined
taking into account the influence of several factors and such
allocation in this case should be carried out, as shown below,
on two grounds (allocation of management functions for
three and more features are theoretically possible, but would
make it much more difficult to understand, thus inefficient):

the first of them reflects in functions as categories of ad-
ministrative activity the features (specifics) of MTP (or its
individual components) as an object of management (in this
case, the function determines what the managerial influence
is aimed at) in functions as categories of managerial activity;

the second classifies functions as stages of the manage-
ment cycle (as typical management actions of the subject of
management).

In both cases, the set of defined functions will be the
content of management (in the first case — a set of areas of
activity of the subject of management, in the second — a set
of its typical actions).

Based on the above, the main functions of the manage-
ment of MTP, which reveal its specifics, include management
activities in the following areas (Fig. 2):

development of weapons and equipment of military for-
mations;

development of defense industry (scientific, technical,
research, development, production and technological base
of production of weapons);

military-technical cooperation with foreign countries;

technical support of military formations’ military ope-
rations;

operation of weapon systems;

in-depth provision of MTP;

professional military-technical training of personnel of
military formations and governing bodies of the MOS;

ecological safety of the state’s military-technical activity,
etc.

The expediency of distinguishing most of these functions
is unlikely to be questioned by experts. Given the current state
of military affairs, the development of new defense technolo-
gies as well as the development of the MTP itself as a single
integrated system should also be considered separate areas of

O3BPOEHHSA TA BIMCbKOBA TEXHIKA » 1(33)/2022 5



Military technical policy

ISSN 2663-5550 (online)

the MTP management. Each of the functions can be divided
into smaller functions. Thus, several functions in the areas of
scientific, regulatory, material, financial and other support can
be distinguished in the management of MTP in the field of its
extensive provisioning; and in the management of MTP in the
field of weapons — improving the infrastructure of weapons,
development (creation) of new weapons and modernization of
existing ones. Such a distinction can go on, resulting in new
areas of MTP, the set of which will be defined by functional
responsibilities of officials of the administration.

Thus, a purely theoretical (methodological) issue of the
formation of management functions is of direct importance
for the practical organization of the functioning of officials
and governing bodies.

Classification of management functions by the second main
feature — as stages of management cycle (Fig. 3) — reveals
the nature of the process of managing MTP, considering in-
formation collection and processing, decision making, action
planning (including the development of documents), their or-
ganization, as well as control over the implementation of MTP
and its results as part of these stages (typical management
actions of officials and management regardless of their scope).

Many sources, most often civilian, also define other func-
tions-stages: motivation, coordination, orders, anticipation
and some others, and some of them include the function of
«decision-making» in the planning function as part of the
latter, considering decision-making as an element of plan-
ning [9]. All these differences also reflect to some extent the
objective content of management, and, as a consequence,
do not violate the considered methodological method of
distinguishing management functions. Thus, the classifi-
cation of management functions of MTP allows us to draw
the following conclusion: the same amount of management
activities using different features of the classification reflects
the variety of factors influencing management processes.

Let us consider the content of each management function
as a stage of the management cycle more in detail.

Collection and processing of information (data that is
meaningful and useful to users [13]) is aimed at providing
officials with it for analysis and evaluation of factors that
determine the goals, objectives, content of decisions on MTP.
Transformation of «condition» information into command
(behavior) information is the basis of the MTP management
process.

Functions of military-
technical policy

management
| I I I |
in the field of in the field of in the field of in the field of in the field of
armaments dclvcklypmcnt of military- technical support armaments
development and scientific, technical of military operation
equipping military develop_menl, cooperation with operations of
formations with PTUdUUUOl_l and foreign countries military
them technological base formations
of defense industry
in the field of in the field of in the field of in the field of in the field of
comprehensive development professional development of ecological safety
support of (acquisition) of military-technical military-technical of military-
military- technical new defense training of policy and its technical policy of
policy technologies personnel management the state
Fig. 2. Schematic diagram of the management functions of MTP, defined on a specific basis
Functions of military-technical
policy management
Collection Decision- . ‘ Organization of Control over
and making on Planning of implementation implementation
processing military- mll“"’.ry‘ of military- of military-
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information policy issues policy measures and its results
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Fig. 3. Schematic diagram of a set of management functions MTP, selected on the basis of typical management actions
(stages of the management cycle)
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The next function of the management cycle — deci-
sion-making — is to determine the content of the policy,
establishing the rules that must be followed for the MTP
to be effective. It includes a set of processes: the formation
of goals to be achieved by the decision; development of its
variants; forming a criterion for choosing the appropriate
(optimal) of them and, finally, choosing a solution to im-
plement. The choice of all the appropriate options depends
on the will of the person who makes the decision and is
responsible for it personally. The whole management cycle
(set of functions-stages) is subject to the decision in which
the influence of the subject of management on executors of
MTP is most strongly expressed.

In modern conditions, determining the content of MTP
(based on an assessment of the factors that affect it) is ex-
tremely difficult. This is due to the growing number of fac-
tors that need to be considered and the uncertainty of many
of them. The complexity of its definition is also increased by
the fact that the main object of influence of MTP — military
vehicles and armaments — in accordance with global trends
is experiencing a period of accelerated development. All this
significantly reduces the accuracy of information that can be
used to make appropriate decisions.

Given that the main content of MTP is not subject to sharp
fluctuations in a short period of time, it can be determined
in the medium and long term (10...20 years), if no need to
make changes in it in accordance with the current situa-
tion. In this case, the content of MTP will limit the scope of

possible actions of officials and governing bodies, helping
developers and executors of MTP to assess the results and
quality of decisions made in situational conditions, as well
as plans (measures), concepts, theories and other documents
regarding their compliance with the long-term interests of
the state. This will direct the MTP in its various spheres and
various military formations to achieve its main goals, turning
it into a single integrated system.

Thus, the content of MTP is determined by the content of
decisions made by officials. It is always a set of solutions to
various issues. Therefore, given its complexity, the content
of MTP at the stage of its formation should be differentiated
by levels and groups:

the first level — general provisions (the same for all its
spheres and military formations);

the next levels are differentiated according to its spheres
and military formations (within them — according to the links
of their structure).

To confirm the correctness of the proposed metho-
dological approach, we present only some provisions of
the three higher levels of differentiation of the content of
MTP (it is appropriate, in our opinion, to unfold it through
a set of principles and approaches for this policy to be
successful): general principles, approaches in the field of
weapons development and military-technical cooperation
(MTC) with other states (Table 1). These principles and
approaches need further differentiation in order to obtain
the full content of MTP.

Table 1. Provisions that can be proposed as principles and approaches to the formation of MTP

General principles

Approaches in the field of armament deve-
lopment and technical equipment of military
formations of the military organization

Principles of MTP in
in the field of military-technical cooperation
with foreign countries

1. Providing military formations with weapons and military equipment, the quantitative and qualitative composition of which allows
them to perform combat missions to protect national interests and sovereignty of the state (the principle of adequacy of MTP tasks of
military formations of military organizations)

2. Unity and integrity

2. Ensuring parity with other countries in
terms of quality of weapons and armaments
of military formations

2. State monopoly on the regulation of
activities in the field of military-technical
cooperation

3. Objectivity

3. The unity and integrity of the armaments of
military formations

3. Economic efficiency

4. Expediency (doing what should be done
in the military-technical sphere, not what
is possible)

4. Computerization of armaments

4. Protection of political, economic and mil-
itary interests of the state

5. Effective management

5. Effective scientific support for the deve-
lopment of weapons and military equipment.
Introduction of new technologies in them

5. Unconditional fulfillment of international
obligations in the field of arms control and
proliferation of weapons of mass destruction

6. Thorough support

6. Introduction of heterogeneous properties
into new (modernized) armaments

6. Taking into account the world and
regional military-political situation that
may develop after the supply of weapons
and armaments to other states

7. Protection of intellectual property in the
military-technical sphere

7. Effective support of industry work on the
development of new and modernization of
existing armaments of military formations

7. Controllability and accountability of all
subjects of MTP to the central executive
bodies to which sphere of management they
belong

8. Effective regulatory support

8. Automation of armaments. Creation of ro-
botized systems

8. State support for developers (manufac-
turers) of military and dual-use products
and subjects of military-industrial complex,
state protection of their rights and legiti-
mate interests
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Table 1. Continuation

9. Concentration of state efforts on priority
areas of MTP

9. Introduction of artificial intelligence in
weapons systems

10. Continuous improvement of MTP

10. Standardization and unification of wea-
pons and military equipment

11. Simplification of operation of armaments

12. Reduction of the number of rew members
in the service of armaments

13. Minimization of human, material and fi-
nancial resources to ensure the life cycle of
weapons and armaments

14. Concentration of state efforts on important
areas of armaments development

15. Reducing the number of types and inven-
tory of basic armaments

16. Use of experience in the use of armaments
in local wars and military conflicts in their
development, creation and modernization

17. Consideration of actions in response of
a potential adversary to new (modernized)
armaments

18. Taking into account the patterns and world
trends in the development of armaments in de-
termining the directions of their development
for the military formations of Ukraine

19. Asymmetric development of armaments of
military formations compared to the develop-
ment of other countries

20. Methodological support for the develop-
ment, creation (modernization) of armaments

21. Simultaneous re-equipment of military
formations or their components with new
(modernized) armaments (according to the
principle of systematic equipping of military
formations with new weapons)

22. Creation of armaments reserves in peace-
time and wartime to compensate for combat
losses

Planning is inextricably linked to the decisions made in de-
termining the content of MTP. Planning includes two processes:
detailing (clarifying) the content of MTP (differentiation by le-
vels and groups) and its documentation. Together, the goals and
objectives of MTP, the decisions made by officials and planning
documents define the desired end results, «routes» to achieve
them, including the allocation of resources, goals, objectives,
performers of the MTP and methods of implementation.

When forming the content of MTP and its planning for
any period of time the following methodological approach
should be used:

determine the final results of technical equipping of mi-
litary formations (objectives of the MTP);

identify intermediate results as stages of achieving the
final one;

form the content of MTP and plan actions for its realiza-
tion — define «pathways to the goals» before achieving them.

The organization of the implementation of the MTP in-
cludes bringing its content to the executors, creating condi-
tions for its implementation (implementation of measures for
its thorough support) and coordination of actions of indivi-
dual officials, organizations and processes.

In the process of monitoring the implementation of mea-
sures on MTP, new information is obtained on the implemen-
tation of decisions and plans.

The functions of MTP management, alternating with each
other, together create a closed management cycle and a set
of cycles is a continuous process of managing this policy.
The boundaries between the functions-stages are mobile,
they are mutually penetrating. Each of them, as well as the
whole management process, in turn, can go through all or
some of the functions-stages (collection and processing of
information, decision-making, planning, organization and
control). Therefore, the planning function or, for example,
the control function of information collection can be con-
sidered separately. It is easy to see that the stages of the
cycle can be combined into a function of «management of
the management of MTP». And this is fully consistent with
management practice, in which the management system is
strictly hierarchical with a clear division of rights and respon-
sibilities. This function is typical for government agencies
and senior officials of its structure. The higher the level of
management, the more its bodies are engaged in the imple-
mentation of the function of «management of management».
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As world experience shows, the more complex the con-
ditions created for the functioning of any system, the more
attention must be paid to improving (forming) the system it-
self: its composition, organizational structure and mechanism
of operation. Among the latter, the organizational structure
is of priority importance for the effective functioning of the
entire system, which, reflecting the orderly arrangement of
the elements of the system and the form of their relationships,
turns their totality into a system.

The organizational structure of the MTP system is the
unity of formal (documented) and informal structures that
create a real structure. If this unity were balanced, it would
only increase the reliability of the MTP system. However,
the weakening of formal ties in this unity or their uncertainty,
which can be considered a characteristic feature of Ukraine’s
MTP system, has led to an increase in informal ties. Their
excessive number reduces the efficiency of the MTP system
and endangers the implementation of its planned activities
(goals), and in difficult conditions can lead to their complete
failure.

The shortcomings of the organizational structure are large-
ly due to the imperfection of the governing bodies of the
system with their necessary connections. Thus, the main
feature of the MTP management system is the absence of a
supreme body, the main and only purpose of which would
be to manage it all in all, including the preparation of pro-
posals for decisions on its most important issues by senior
government officials. In the absence of such a body with such
functions (connections) there can be no question of creating
a clear vertical management of technical equipping of mili-
tary formations of the military organization of the state and
defense-industrial complex, which inevitably leads to weak
state support. In these conditions, defense industry enterpri-
ses tend to «produce what they can, not what is needed» [14],
violating the established principles of MTP, which does not
exclude the possibility of military formations, complexes
and systems of weapons, ineffective in modern-condition
combat actions, coming into service. Without a clear MTP
management vertical, the relationships between the structures
that form and implement it are inefficient and, as a result, the
mechanism of its functioning cannot be clearly defined, the
systemic regulatory framework is not really developed, and
responsibility for the state of affairs in the field of MTP and
its individual components cannot be established (in addition,
the replacement in the structure of formal ties, which is car-
ried out due to the lack of vertical governance, informally
always creates all the conditions for shady MTP and corrup-
tion in government).

Features of the control system of MTP, reflected in the
imperfections of its composition, structure and mechanism of
operation, can be considered largely a source and amplifier of
other properties that reduce the effectiveness of MTP. Among
them [7, 15 — 20]:

insufficient development of theoretical foundations for
the formation and implementation of MTP, primarily metho-
dological (especially in the field of creation and improvement
of its management system);

underestimation by public authorities of the impact of
MTP on the state of national security and its further develop-

ment, which led to chronic underfunding of MTP measures
and led to negative consequences:

constant reduction of the qualitative and quantitative level
of technical equipment of military formations;

low level of supply of new weapons to military forma-
tions, which do not compensate for their natural loss;

the decline of scientific, technical, research, development,
production and technological base of most defense enterpri-
ses, the loss of important technologies, unique machinery
and testing equipment;

low capacity of the state to conduct a full-scale military
technical cooperation and develop the infrastructure of its
system.

The current state of MTP and the shortcomings of its
organizational structure confirms the important principle
of improving any system: «If you want to increase the effi-
ciency of the system — improve its organizational structure».

The main components of the management methodology
outlined above reflect the idea of universality. They answer
the question of how to manage the formation of MTP and, as
a result, can reduce the time for decision-making and ensure
their quality in different conditions. However, they cannot be
considered templates. Globalization in the world has further
identified the need for new approaches to governance. An
integral attribute of any successful organization (MTP is also
a product of their activities) is attention to the quality of all
processes that take place in them, and the constant improve-
ment of all that can be improved.

The managerial revolution in the leading countries of
the world is aimed at improving the efficiency of organiza-
tions with reduced resources, improving all organizational
structures and their functions, responsibilities of employees,
approving a new attitude of the latter to changes in the func-
tioning of organizations.

Alternative approaches (the principle of specific circum-
stances) are also widely used in management practice, when
the factors that affect the process at some point in time are
considered unique. Ideas related to the principle of universa-
lity and specific circumstances are combined into a so-called
situational approach, which advocates that the successful
solution of problems depends on the ability of managers to
identify the main characteristics of the situation and develop
the most appropriate decision environment. And this fully
applies to the MTP of Ukraine.

Improving the quality of technical equipping of military
formations of the military organization of the state is impos-
sible without the introduction of the latest achievements of
military and civilian management, including its basic theo-
retical principles (and practical experience of the best foreign
and domestic experts). Military and civilian management
have a single common theoretical and methodological basis
— the theory of systems and organizations.

The technical equipping of the Military Organization
of Ukraine can be successfully improved only within the
long-term sustainable single objective MTP. To do this, it
is necessary to increase the efficiency of the entire system,
all its participants, especially research institutions, public
authorities and intensify their interaction with the defense
industry. Ukraine, as an independent state, has all the pre-
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requisites for the development and implementation of such
a MTP that could guarantee its security.

To conclude, it is worth emphasizing the main points of
this research. First, it is worth noting that MTP is a complex
system that consists of many elements, among which subject,
object and influence can be differentiated in order to point
out the importance of coordinated, combined efforts aimed
at achieving a specific result. Second, the organizational
structure of MTP influences its output in reaching goals
of MTP. Constant improvement, cycles of projects and ef-
fective management are necessary components in order to
get results given the influence exerted by external factors,
and effective planning has a great influence in that scope as
well. Third, risks of human origin, such as corruption risks,
bad understanding of the activity and nature of MTP, lack
of interactions between the state, research institutions and
national defense industry and some others may hinder the
effectiveness of the whole MTP system’s output in terms of
providing expected results and meeting defined goals. As a
whole, however, right implementation of MTP as a system,
with its principles and approaches guarantees consistent
results and goal achievement.
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YIIPABJIHHS ®OPMYBAHHSIM
BOEHHO-TEXHIYHOI TOJITUKU YKPAIHU
B YMOBAX 'EOMOJITUYHUX 3MIH
B CBITI 1 O36POEHOI ATPECIi P®

MemoduyHuti anapam niOmpumKu 8 po38’a3aHHi npo-

671eM BOEHHO-MEXHIYHUX acnekmie 3abe3neyeHHs 80€EHHOI

6e3neku 0epxasu He MOXHA 88aXXAMU 0OCMAMHBLO PO38U-
HeHUM 34 8CiMa HaNPAMKAMU ma makum, Wwo egeKkmusHo
3acmocosyemoca. Ha noensd asmopis, 0ociioxyroyu 8o-
€HHO-MeXHIYHY nosimucy, i doyineHo nodamu AK 06’ekm
0epxdsHo20 ynpasiHHA. ABMopamu NOKA3aHi: XapakmepHi
03HAaKu cucmemu ynpasniHHa BTT1, knacuikayia ¢yHKYil
ynpaeniHHA, nidxoou 0o Ix muni3ayii 3a pi3HUMU O3HAKa-
Mu i 3 pi3HOIO Oemanizayiero, po3kpumud 3micm ynpagsiH-
HA vepe3 U020 (yHKUii — 8i0okpemneHi OinaHKu (c¢epu)
YNpasniHHA, CyKynHicme AKUX U CMAaHosume came 3micm
ynpaeniHHa BTll. 3asHa4yeHo, Wo OCHOBHIi KOMNOHeHMu
Memo0os102ii ynpassniHHA 8idnogidaromes HA NUMAHHS, AK
ynpasnamu ¢gopmysaHHam BTI, i, Ak HAcniook, mMoxyms
cKopomumu 4ac Ha npulHAMMA piweHs ma 3abesneyqu-
mu ix Akicme y pi3HUX ymogax. [10Ka3aHo, wo niosuweHHA
AKOCMIi MexHIYHO20 OCHAWeHHA 8ilicbkosuX hopMyB8aHb
BOEHHOT Op2aHi3ayii 0epxasu HemoxJiuge 6e3 8NPo8aodKeH-
HA OCMAHHIX 00CA2HEeHb BilicbK0B8020 | UUBI/IbHO20 MEHeOoX-
MeHmy, 30Kpema (020 OCHOBHUX MeopemMUYHUX NOJIOXEHb
(i npakmuy4Ho20 00C8idy Kpawux iHO3eMHUX i 8iIMYU3HAHUX
¢haxiguig). Tobmo, mexHiyHa ocHaweHicme BoeHHOI opeaHi-
3auii YkpaiHu moxe ycniluHo yOOCKOHA/I08aMUuCa MijlbKu 8

Mexxax 00820mpusasoi cmasoi EOUHOI YinicHOI 06'ekmugHoI

BTT, 0115 4o2o HeobxiOHO nidBULUMU eheKmusHICMb yHK-
UioHyeaHHs 8ciei i cucmemu, 8cix i yuacHukig, Hacamnepeo
HAyKoB80-00C/IIOHUX YCMAHo8, opedHie 0epxasHoi en1aou i
akmusizysamu 83aemodito ix 3 nionpuemcmesamu OFK.

Knrouoei cnoea: 8oeHHO-mexHiuHA nosimuka oepxasu,
yNpasiHHA.
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HAYKOBO-METOANYHUIA
ATAPAT BOCILKEHHS
TPO®ENHUX 3PA3KIB

TA YJIAMKIB O36POEHH#
TA BINCbKOBOI TEXHIKI
POCINCbKOT ®EAEPALLJ

Ha nidcmasi nposedeHo20 aHanizy y cmammi gusHade-
HO 8aXugicme ma akmyasneHicme npobnem, AKi 8UHUKA-
oMb niod 4ac 0ocnioxeHs MpogeliHux 3pasKie 030PO€EHHS
ma 8ilicbkogoi mexHiku 8 yMo8ax 80€HH020 cmaHy. O6-
rPyHMOBAHO HAyKosicmb 00C/1iOXeHbs mpogeliHuX 3pa3kKie
ma ynamkie OBT, ymo4yHeHo noHAmitiHuti anapam 3a Ha-
npAMoM 00CJiOXKeHb, BU3HAYEHO NOPAOCOK i ocobaugocmi
docnioxeHb. A nidsuujeHHs onepamugHocmi i docmo-
8ipHOCMIi GoCnidXeHb NPONOHYEMbLCA BUKOpUCMOBY8aAMU
3acobu asmomamu3auyil, 0CHOBHUM 3 AKUX € BUKOPUCMAH-
HA KoeHimusHoi iHgpopmauitiHoi mexHonoeii KIT [Moniedp.

Kniouoei cnoea: 6aza 3HaHe, emanu 00cnioxeHs, Me-
modosioeiuHi 3acadu, mpogeliHi 3pasku 036poeHHS i 8ili-
CbKOBOI MmexHiKu, y1amMmKu 036pO€HHA i 8ilicbKo8oI mexHiKu.

BCTYII

[Tovarok ABaALATH MEPIIOTO CTOMITTS XapaKTEPHU3y€EThCs
3HAYHOIO aKTHBI3aIli€I0 JIEpXKaBU y HANpsMy OCHAIICHHS
30poitanx Cui (3C) cyyacHUMH 3pa3kaMu 030pO€HHS Ta
BilicbkoBOi TexHiKH (OBT). [Ipy boMy OCHOBHUM KpHUTE-
pieM JuIs BIpOBaKEHHS cydacHHX 3paskiB y 3C Ykpainu
JIOC1 3aJIMIIABCS TIOKa3HUK «e(DEeKTHBHICTH — BapTiCTh». Alle
MOYaTOK BilfHM pd mpoTH YKpaiHu NOB’s3aHUH i3 peBOIIIO-
[iitHMY 3MiHaMHu B Tiporieci ocHanieHHs 3C Ykpainu cydac-
HuMu 3paszkamu OBT. Hapasi no 3C nocrayarorbes cydacHi
3pa3ku OBT npoBigHHUX KpaiH CBITY i TOJIOBHUM KPHTEPiEM

TIpH [IOMY 00UpaEThCs e(hEKTUBHICTD 1X 3acTOCyBaHHS [1].
Ane nocraganHs OBT no 3C € TpuBanumM npouecom, sikuit
Mae OyTH KepoBaHUM. Takox y mporieci BeneHHS O0HOBHX
nit o naB 3C Ykpainu Hagxomsath Tpodeiini 3pasku OBT
[2]. Ha croroani Tpodeiina TexHika, sika 3axoruieHa Criamu
00opoHHU YKpaiHu, Hallivdye Taki 3pa3ku, sk T-7253, T-725,
T-80Y, T-80bBM, T-90A, BM-21 «I'pan», BorHemeTHa cH-
ctema TOC-1A, BM-27 «¥Yparan», MT-JIb, «Ctpena-10»,
«ITarmupe-Cly» Ta iH. [3].

st npuiHATTS Ha 030poeHHs TpodeliHux 3paszkis OBT
1 BUBUCHHS TEXHIYHHX PIllICHb, MO Oy 3aCTOCOBAHI Mij
yac iX CTBOPEHHS, MPOBOJSATHCS JTOCIIKEHHS, SKI TaKOK
MOUIMPIOIOTECS Ha ynamku 3pazkis OBT 3C P®. Jlns nporo
Ma€e CTBOPIOBATHCH BiAMOBIIHA CHCTEMA JOCIIXKCHb, SKa
MaTuMe BIIOBIHI CHIIN 1 3ac00M, 3aTBEPIKEHY CTPYKTYPY
Ta OOIPYHTOBaHI METO/IOJIOTIYHI 3acayl iX MPOBEICHHS.

IIpoBenenuii aHai3 CTaHy CUCTEMH JTOCIIIKEHB TpOQei-
Hux 3paskiB 1 ynamkiB OBT 3C p¢ (T3Y OBT) nokasye, 1o
HUHI IbOMY ITUTaHHIO PUILISIETHCS 3HAYHA yBara [2 — 4].
3a pe3ynpraTaMu BEACHHS OOHOBUX i MPUIMAIOTHCS Ha
030poenHs Tpodeiini 3pasku OBT, 1ocmimKyroThCs OKpeMi
yiamk# 3paskiB OBT, eneMeHTHOTO CKIay Ta BIIacTUBOCTEH
JesikuX ckiaanoBux 3paskiB OBT. Ane cucTeMHOTO MiaXomy
JIO BUIIICHHS 3a3HAYCHUX IMUTaHb HE Po3po0dieHo. Takox
ICHy€e HU3KA MPOOJIEMHUX MUTaHb, SIK1 JUJIS ITiABUAMCHHS
e(heKTUBHOCTI JOCIIHKEHB 1 BIOCKOHAJICHHS CHCTEMH CIIiJT
BUPILINTH, a caMe:

— YTOYHEHHS TCPMiHIB Ta IIOHATH, 10 BAKOPUCTOBYFOTHCS
i1 Yac JOCIIIKEHb,

— CTBOPEHHS Ta PO3POOJICHHS:

a) BU3HAYCHOT 1 3aTBEPIXKCHOT CTPYKTYPH, SIKa T03BOJISE
e¢(heKTUBHO MPOBOIUTHU JOCIIIKCHHS 1 KOOPAUMHYBATH 1X
MIPOBE/ICHHS;

0) MaTepiabHO-TEXHIYHOT 0a3W MPOBEICHHS O CIIIKCHb
T3V OBT;

B) HayKOBO-METOJAWYHOTO arapary OpraHizallii Ta mpoBe-
nenns pocaimkens T3Y OBT;

r) 3aco0iB aBroMaru3auii (iHpopMariifHO-aHaII THIHUX
CHUCTEM), SIKi BUKOPHCTOBYIOTHCS TIiJT 9ac JIOCIIIKCHB;

— YIOCKOHAJICHHS] HOPMAaTUBHO-TIPABOBOI 0a3u peryiIro-
BaHHS JIOCTIPKEHb TPOPEIHHMUX 3pa3KiB, a TAKOK KOOPIHU-
HAaI[isl BUKOPUCTAHHS CIIPOMOXKHOCTEH HAYKOBO-IIOCIITHIX
YCTaHOB MIHICTEPCTB 1 BitoMcTB YKpainu Ta HauionansHoi
akazieMii HayK YKpaiHU 1010 ydacTi B gociimkeHHsax T3Y
OBT.

BupimeHHs 3a3HaYCHUX MMATaHb JTO3BOJHTH yIOCKOHA-
mutu cuctemy gocuimkers T3Y OBT, npu npomy aBTroMa-
THU3aIlisl MPOLECIB, SKi BiIOYBAFOTHCS ITiJT 9ac JOCIIKCHB, 1
CTBOpCHHS 0a3W 3HaHb CIIPHATHMYTH ITiIBUIICHHIO OIepa-
TUBHOCTI MIPOBEICHHS 3aXOMIB 1 JOCTOBIPHOCTI OTPUMAaHHUX
PE3YIBTATIB JOCHTIIKCHb.

TakuM YUHOM, OTHUM i3 aKTyaJbHUX TUTaHb CHOTOJICHHS
€ PO3pOOJICHHSI METOJIOJIOTIYHUX 3acal JOCHiKeHb T3Y
OBT 3a paxyHOK YTOYHEHHS IOHATIHHOTO anapary, SKuil BU-
KOPUCTOBYETHCS IiJT YaC TOCIiKCHbB, pO3POOICHHS 1 BIIPO-
BaJDKCHHS METOIUKHU JOCIIKCHbB, YIOCKOHAJICHHS HOpMa-
TUBHO-IIPaBOBOI 0a3u. L{e 703BOIHTE MOMTOBHUTH 0a3y 3HAHB
naHumu 1po po3BuTok OBT 3C p¢ Ta TexHONOriYHUMH
PIIICHHSAMH, SKi BUKOPHCTOBYFOTHCS JIJISI IHOTO.
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MeTo10 CTATTI € MMONANBIINIA PO3BUTOK TEOPii 030pOEHD
3a paxyHOK pO3pOOJIEHHSI METOIOJIOTIYHUX 3acajl 10CIi-
JoKeHb Tpogeitnnx 3paskis i ynamkis OBT 3C p¢ B ymoBax
BOEHHOTO CTaHYy, sika Ma€ OyTH e(eKTUBHUM IHCTPYMEHTOM
OOTPYHTYBaHHSI PillICHb.

Jnst focsirHeHHs METH BUPIILIEHO HU3KY 3aBJIaHb,  CaMe:
YTOYHEHO NMOHATIHHUN amapat, SKHMi BUKOPUCTOBYETHCS,
PO3p00IIEHO METOANKY ITPOBEAECHHS JOCITIPKEHb, CTBOPEHO
BiJIIIOBITHY MOJI€JIb, @ TAKOK OOIPYHTOBaHI peKOMeHaallii
I10J10 B/IOCKOHAJICHHSI HOPMAaTHBHO-TIPaBOBOi 0a3u Ta aBTo-
MaTu3allii MpoIeciB, siKi BiOYBAIOTHCS ITi]] Yac TOCIiKCHb.

PE3YJIbTATH JOCJIIKEHb

Hocnimkenns T3Y OBT mix yac BeaeHHS 00HOBUX ik
MaloTh MPOBOAUTHCH IUIAHOBO 32 3arajJbHIMH CHCTEMHO BH-
3HaYeHUMU npaBuiamu. [Ipu npomy Tpeda BpaxoByBaTH, IO
Y IPOIIECi TAKUX AOCHTIHKEHb (POPMYIOTHCS TIEBHI CHCTEMHU
3HaHb MOI0 BIacTUBOCTel 3paskis OBT. Ix naykoBicTh Bu-
3HAYA€ETHCS Ta MIITBEPIUKYETHCS CYKYIHICTIO IIEBHUX O3HAK,
a came — iICTHHHICTIO, iHTepCcy0’ €KTHBHICTIO Ta CHCTEMHICTIO
[5]. Ilixg icTHHHICTIO PO3YyMi€THCS BiAOBIIHICTH OTpUMa-
HUX 3HaHb PO MpeIMeT AOCIiKEHb HaBeICHUM J0Ka3aM
(pe3ympTraraM eKCIepTH3H, MMOPIBHAHHAM, JIOTIYHUM Mip-
KyBaHHAM), TOOpO Teopii B minomy abo ii ¢pparmentam. IH-
Tepcy0’eKTUBHICTH OTpuMaHuX 3HaHb po T3Y OBT 3C
p® xapakTepusyeTbCcs BUMOTOIO OTHAKOBOCTI Pe3yiIbTaTiB

|5 Mowykosui sanut (%)

v [osigHik ATO

» O3BPOEHHS TA TEXHIKA
CYXOMYTHUX BIMCbK

» O3BPOEHHA TA TEXHIKA .
NOBITPAHO- KOCMIYHMX CHN

» 3ACOBW YPAXKEHHA
KOPABEJILHOIO EA3YBAHHA

» O3BPOEHHA TA TEXHIKA
CNELJANBHAX

» HAIBOOHI CWNA

» BEPEIOBI BINCbKA

» O3BPOEHHA TA TEXHIKA
PAKETHWX BIVCEK CTPATEMYHOMO
MPU3HA4EHHA

» O3BEPOEHHA TA TEXHIKA
NOBITPAHO-LECAHTHIX BIMCHK

» CTPINELILKA TA IHLA NIXOTHA

36POA . aMOxiaHa-FayEuLs

» MOBOOH CHNM

» MOPCbKA ABIAL|IS (O)152-mmrcanioniana raybuus
() 240-um camoxigruirTiHome

() 152-Mm camexia rapfiara

()152-m

( )720-mmcamoxidiia rapmara 2C23 “Hona-CBK'

BHO-TAKTU4HUK PEAKETHNI KOMNNEKC

()-203-mm camoxinHa rapmara 2C7/2C7M “Mvok'/*Manka'

carioxigHa raydiiua 2C19 “Meta-C"

(1204 camoxigHa rapmara 2C34 “X

JIOCIiKEHb, OTPUMAHHX PI3HUMH JIOCITIJTHUKaMH 3a OJIHaKO-
BUX YMOB. CHCTEMHICTh 00YMOBIIOETHCSI OOIPYHTOBAHICTIO
pe3yNbTaTiB, sIKa HE JO3BOJISIE IiAIaBaTH CYMHIBY iX 3MicT
BiJITIOBITHO J10 JIOTiKM MPOBEAEHUX JOCITIJDKEHb Ta CyKyI-
HOCTI 00OpaHuUX JUIS IIbOTO BXIJHUX JAaHHX.

Cama cucrema 3HaHb Ma€ NPECTABISATH Ta BiioOpaxkaTn
HapaTUBHUHI ONHUC 00’ €KTa JOCIIHKEHHs, HOTO BIaCTHBOCTI
Ta iHTepnperauii Horo ¢pyHKIioHaTBEHOCTI. OOOB’ I3KOBOIO
YMOBOIO TIPEJICTAaBIEHHS CUCTEMH 3HAHb € 1 BiINOBIAHICTD
0a30BMM HOCTyJaTaM-aKCioMaM, Ha SKHX TEOpis IPYHTY-
€TBCSL.

Ha cporozeHHs1 0HUM i3 KOHCTPYKTHBHHUX 1 pallioHajIb-
HUX 3ac00iB ()OpMyBaHHS Ta BiOOpaKEHHS CUCTEM 3HAHb
€ oHTOJNOTII [6]. BOHHM 32 BU3HAYCHHIM 3a0€3MEUYIOTh Bi-
JoO0pakeHHS K HapaTHMBHUX onuciB 3pa3kiB OBT, Tax i ix
BJIACTHBOCTEW Ta (yHKIioHANbHOCTEeH. binbu Toro, oHTO-
JIOTis peastizye e y sIKICHOMY CTPyKTYpHOMY BUIJISLI, SIKUH
Mae popmar TakcoHOMiH [6, 7]. DakTHYHO OHTONIOTIA 320€3-
nieyye MpecTaBIeHHs] HapaTUBHUX ONMCIB MPO Pi3HI CHUC-
TeMH 030po€eHHs y opmaTi IHTEpaKTHBHUX CHCTEM 3HaHb.
I1e 3abe3neuye KOHCOJiJOBAaHE BUKOPUCTAHHS HapaTHBiB,
SIK1 ONUCYIOTh Pi3HHU CHCTEMHU 030pO€HB, Ta CTBOPIOE TEX-
HOJIOTIYHI YMOBH IIOJ0 X BUKOPUCTAHHS IIPU JIOCIIDKEHH]
TpodeHNX 3pa3KiB.

Ha puc. 1 npencrasieHo TakcCOHOMIYHUI popmar OHTO-
JIOTIYHOI 0a3W 3HaHB TPO 3pa3Ki 030poeHHS, Ki pd BUKO-

i30BaHWA TAKTU4HINA PAKETHMA KOMNMEKC “Touka-Y"

p—

OnepaTvBHO-TAKTY4HI Ta TAKTHYHI PaKETHI KoM lah(cn
YXOMYTHHX BilCEK “VicKaHaep-

KCvpOBaHa apTunepis

PAKETHI BIACHKA | APTUNEPISA

[BOra ™

Cam i apTunepis Ta MiHOMETH

& Maumur-C*

MOXIOHiI NPOTUTAHKOBI PaKeTHI KOMNNeKcH

Puc. 1. OnTonoriuna 6a3a 3HaHb 3pa3kiB 30poi p¢ 3a poramHu BiiickK
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PHUCTOBYE y BiiiHI IpoTH YKpainu. BomgHowac 1151 6a3a 3HaHb
BifjoOpakae KiacuQikaliiro Ta 00’ €KTHBHI TAKTUKO-TEXHIYHI
XapaKTEepUCTUKH 3pa3KiB 30poi.

OpnHak, 1yst nociimkeHHs Tpodeitanx 3paskiB OBT tpebda
110 06a3y 3HaHb JONOBHUTH iH(OpMalli€to, sika BigoOpaxae
TEXHOJIOTI4HI nponecH ii cTBOpeHHs.3a paxyHOK TaKCOHO-
MIYHOT CTPYKTYPH OHTOJIOTII 1 peani3yeThcsi Ha OCHOBI
JIO/IaBaHHsI HEOOX1THUX CEMaHTHYHUX BigHOIEHb. CTBOpIO-
I0THCSI TEXHOJIOTIYHI YMOBH JUIsl KOHCOJIiAallii OTPUMaHUX
y mpoueci gocnimkers T3Y OBT cucreM 3HaHB 32 TUMU
3pazkamu. Lle craHOBHTH 3HaYHKI BHECOK Y PO3BUTOK TEOPIii
030pO€HB y HAPSIMY OL[IHIOBaHHS IIEPCIIEKTUB PO3BUTKY OK-
pemux BuniB OBT Ta cTBopeHHS iHppacTpyKTypH aist eek-
THUBHOTO 1X 3aCTOCYBaHHS I1iJl Yac Be/IeHHsI OOHOBHX MiH.

Buainsrots Taki mpeAMETH JOCTIPKEHb: TPOPErH] 3pa3Ku
OBT 3C P®, ynamku OBT Ta enemeHTH, SKi BXOISATH 110
3paskiB OBT. BapianT cemMaHTHYHUX BiJHOIIEHB, AKi 3a-
0e3neuyroTh iHhOpMaTUBHE JONOBHEHHSI 0a30BOT OHTOIOTIT
CUCTEM 030pO€HHS, 10 NMPOIIOHYETHCS ISl JOCIIIKEHHS,
HaBEJEHO Ha puc. 2.

BaxnuBHM eeMeHTOM OCTiKEHb € YTOUHEHHS TepMi-
HIB Ta IOHSATb, 1II0 BUKOPUCTOBYIOTHC. [1i yac nociipkeHsb
CJILA BUIUTUTH Taki HOHATTS: Tpodeiini 3pasku OBT 3C PO,
yinamku OBT Tta enemenTn, ski BXogsats 1o 3pa3kis OBT. ¥V
PI3HMX CIIOBHMKaX Ta €HUUKIONEAIX [8, 9] icHyroTh pi3Hi
BU3HAYEHHS MOHATTS Tpodeil. 3 yacoM, MOHITTS Tpodei
3aKpINUIIOCS 3a 3aXOIJIEHUMMH Y TPOTUBHUKA 3paskamu OBT,
kuaytMu OBT Ha moni 6010 200 31aHUMU TIPH KA TYJISIIT.
Tpodeiini 3pa3ku MOXyYTh OyTH CIIpaBHUMH a00 MOIIKO-
JUKEHUMH. Buiamu momkomKkeHb MoKy Th OyTH MeXaHivHe,
TEMIIepaTypHe, B pe3yJbTaTi HOroIHIX yMOB. BiamosinHo
JI0 BU3Ha4YEHHs BCi Tpo(hel BBaXKAIOTHCS BIACHICTIO JIEP>KaBH
MEPEMOXKISI 1 BUKOPUCTOBYIOTHCS SIK y BIHCHKOBUX LIJISX,
TaKk 1 Juig iHmux norped. s oneparuBHOTO 30€piraHHs
Tpodeitanx 3pa3kie OBT, ix o0miKy, OIiHIOBaHHS CTaHY i
PO3MOALTY ISl MOJAIBIIOTO JOCIIPKEHHS MOXYTh CTBO-

w 3pasok OBT A, o AocnigkyeTses
B Lini sactocyBaHHs apaska OBT
@ 3amoerik apaska OBT

proBaTHcs 30ipHI MYHKTH, SIKi MOXKYTb PO3IIOMIIISTHCS 32
olepalifHIMHU HalpsIMaMHu.

3 TOYKHM 30py MIXXHAPOIHOTO r'yMaHiTapHoro npasa [10]
BilicbKOBI Tpo(del — Ie 3aX0IUIeHe Y MPOTHBHUKA 030p0-
€HHsI, BIHChKOBA TE€XHIKa Ta iHIIE BiiCbKOBE MaiiHO, sIKe
MOXX€ BUKOPHCTOBYBATHUCSI CTOPOHOIO, IO IX 3aXOIHJIA.
[Ipu npomy 3i 3rajjaHUX 3pa3KiB Mepe] BUKOPUCTAHHIM
3a MIPU3HAYCHHSM 3HIMAIOThCs (3aMaIbOBYIOThCS) eMOJie-
MU Ta 3HaKH IPOTUBHHKA T2 HAHOCSATHCS BIIACHI eMOIeMH
(3Hakn). B HOpMaTHBHUX TOJIOKEHHIX 3a3HAYAETHCSA, 110
TpodeiiHi 3pa3Ku HajJexaTh JepKaBi, a He OKpeMuM (i-
3UYHUM 0CO0aM.

VYnamku 3pa3kiB OBT — e y3arajibHeHe MOHATTS, SIKe
BKJIIOYA€ BinOuTi (Bigmamani) ¢pparmentu 3paskis OBT,
OTpUMaHi Ha Oyab-sKii TepuTopii IiJ 4ac BeeHHs Ooo-
BuX it [11].

AmHaini3 Ta y3araJlbHeHHS LIMX NOHSTH J03BOJISIE Y MO/AJIb-
LIOMY ITiJ1 4ac OCIIiKEHb BUKOPUCTOBYBATH HOHATTS T3Y
OBT, nix SKUM pO3yMITUMYTBCS MPEIMETH, SIKI 3aXOIICHO
y IPOTHBHHKA, KHHYTI Ha 10J1i 0010 200 3/1aHi IPH KamiTyIs-
1ii, a Takox BinOuTi (Bimmamani) ¢pparmentu 3paskis OBT,
oTpuMaHi (3Haii/ieHi) Ha TepuTopii YKpaiHu.

Hocnimpkennas T3Y OBT npoBonsiThes 32 po3po0IeHO0
METOJMKOIO, SIKa IPU3HAYeHa IJIsl OOTPYHTYBAHHS NOPSIKY
JOCIIJDKEHb Ta PEKOMEH Iallii 1010 MTOAAJIBIIOT0 BUKOPH-
cranHsg T3Y OBT. OcHOBHUMU 3aBIaHHSMH, SIKI BUPILIY-
IOTBCSl B METOJIUII, BU3HAYEHO: OOTPYyHTYBaHHS HOPSAKY
nociimkens T3Y OBT; onintoBanns 3paskiB OBT ta npose-
JICHHS X eKCIIePTH3H; OOTPyHTYBaHHS peKOMEHaii o0
nogansioro Bukopuctanus T3Y OBT. OguuM 3 BaxIMBHX
HaIpsMIB IpH IbOMY € (GOPMYBaHHS BUXIJIHUX JaHUX JUIS
iHTepakTHBHOI 0a3u 3HaHb 3pa3kiB OBT.

CTpyKTypy METOJVKH JIOCII/KEHb HaBEIECHO Ha pHUC. 3.
Hocnimkenns T3Y OBT npononyeThcst IPOBOIUTH 3a €Ta-
namu. Ha nepiomy erami npoBoauThes nonepeane Gopmy-
BaHHS BUXITHUX JIaHUX, 0 SIKMX BITHOCSITHCS BIZIOMOCTI IPO

3pasox OBT A, Lo pocnimKyeTses

B Pospobhutk 3paska OBT
B Brpoltitk spaska OBT
» Cinap spaska OBT

JINT 0 3paska B2

Puc. 2. BapiaHT OHTOJOTI{ CEMaHTUYHUX BiTHOIICHB, IO TPOTIOHYETHCS LTS JOCHTIHKEHb Tpo(eHHNX 3pa3KiB i yIaMKiB
030pOo€HHS Ta BiIICHKOBOI TEXHIKH 30pOHHIX CHI pd
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OBT 3C p¢ BilicbkoBHX (popMyBaHsb, 10 3aTyYaOTHCS JUIs
Be/ICHHSI O0MOBHX JIiH.

3a3HayeHi BIJOMOCTI GOPMYIOTHCS 3 PI3HHUX JUKEPE, 10
SIKMX CJILJ] BiTHECTH iH(OopMaNito onepaTiBHUX JOHECEHb,
JIOBIJTHUKIB Pi3HOTO NPU3HAYEHHS, CHIUKJIONEiN 3pa3KiB i
cucreM OBT, HayKoBHX BUJIaHb 3 ONTMCAMH 3Pa3KiB, a TAKOXK
IHIINX BIAKPUTHX JpKepen iHdopmartii. 3a3HaueHa iHpopma-
ist Ma€e OyTH JTOBIKOBOIO JUTS TOCIHIKEHb. 3a3HAa4YCHA iH-
(opmartist Takox Mae OyTH y3araJlbHEHOIO 1 CTPYKTYPOBaHOIO
JUTA 11 TIOaIBIIOT0 €(PEKTHBHOTO BUKOPUCTAHHSL.

Ha npyromy erarii Ma€ IpoBOAUTHCH MOHITOPUHT OOHOBHX
Iii i orpumanHs iH(opmariii npo HasBHiCTs T3Y OBT,
MicLsl HasiBHOCTI YJIaMKiB JIITaKiB, BEPTOJILOTIB, pakeT Ta 0o-
€NPUNACIB, SKiI BAKOPUCTOBYBAJIMCH JUISl YPAXKEHHS, 8 TAKOXK
3HUIIEHNX a00 3axorieHux 3paskiB OBT nporusHuKa.

3a 10CBiIOM BesieHHsI 00MOBHX Ail y mepiof Apyrou cBi-
TOBOI BIlfHM 7151 opraHizanii podit 3 TpoheifHOI0 TEXHIKOO
Oyso ctBopeHo [onoBHE ynpaBiiHHS TpogeitHoro 030po-
eHHs. JlocaikeHHs TpoeitHOTo 030pOEHHS TOYMHAIOChH
13 YCTAHOBJICHHS MiCI[€3HAXOKCHHS, KIJTBKOCTI 1 SKOCTI
3aXOIUICHHUX Y MPOTHBHUKA TpodeliHux 3pa3kiB OBT. s
LOTO CBOPIOBAJIMCH ITiAPO31iaHN TpodeiHOi po3BiIKH HA

TaKTHYHOMY 1 oreparuBHOMY piBHX. Criocobamu BeieHHS
Tpo(heHHOT PO3BIIKM BU3HAUYEHO: 3aXOIUIEHHS TPOPeHHUX
3paskiB OBT, criocTepexeHHsl, OrIs/] MiCIlb BEIeHHs 00i0-
BHX JIili, OIIUTYBaHHS MiCIIEBOTO HaceleHHs [12].

Ha Tperbomy erarii mpoBOIUTECS ONlepaTHBHE OLIIHIOBAH-
us T3Y OBT, ix nonepenus ineHTndikamis, 301HCHHIOETHCS
30ip ynamkiB OBT. Takok Moe IPOBOAUTHUCH TTOTIEPETHE
OIIIHIOBAaHHS ITOIIKOKEHUX 1 HecripaBHUX 3paskiB OBT. 3a
pe3ysibTaTaMy BUKOHAHMX 3aX0AiB OPMY€EThCs 1MoTpeda y
CUJIax Ta 3aco0ax sl IPOBEAEHHS J0CIiPKEHb.

Ha uetBepromy — mpoBoANTECsE Oe3rocepe/Hs eKCIepTH3a
T3Y OBT i po3po0isitoThest IpONo3uii Moo iX mogabIo-
rO BUKOPUCTaHHS. PimeHHs npo monanbiie BUKOPUCTaHHS
i mocuimkenHs T3Y OBT npuiimaetbest BillIOBiaTbHOO
0c000r10 JIHIIe Micis iX OISy eKCIepTaMu 1 CKJIadaHHs
BUCHOBKY. TpodeiiHa TexHika, siKa He MOIIKO/KeHa, a0 Ky
MOKHa OTIEPaTHBHO BIJIHOBUTH, MOXXE BUKOPHUCTOBYBAaTHUCS
JUIsl OCHaIIeHHs BilicbkoBHX (hopmyBanb 3C YkpaiHu.

Juis nocnimkeHHs 00MparoTh KITBKICHI Ta SKICHI ITOKa3-
HHKH, TAKTHKO-TEXHIUHI XapakTepuctiku 3pas3kis OBT, ¢oro
1 BileoMarepiaim Juis iqeHTU(IKalii, XapaKTepUCTHKY 1 TaHi
Katasiora 3a0opoHeHoi 30poi Tomto. Kpitepiem mist nocai-

1 ETAIL ®opmyeanns cucmemu uxionux danux ons 0ocnioxncenns

Karanor 3paskis OBT
3C PD, axi MOKYTE
3aCTOCOBYBAaTHCE

Enmuione i, TexHiuHi
onucH 3paskie OBT i cucrem,
[I0 B HUX BUKOPHCTOBYIOThCS

OOMexKeHHS Ta
IPHITYIIEHHS, K1
BHKOPHCTOBYIOTLCA

Jorijkoa indopmaris
npo 3pasku OBT 3C P®.
Mepexa Internet

v

v

v v

AHai3 Ta CTPYKTypH3allid BUXIIHHX JaHHUX JUIA JOCIIJUKEHHS

2 ETAIIl. Monimopunz nepebizy Goiiosux Oiti

MoHITOPHHT CHII 1
3acobis 3C PD

Brpatu OBT 3a nepiogamu
BeJeHHA DOHOBHX it

Haneceni Boruesi
yaapu 3C PO

3axoIuieHi 3pa3ku
OBT 3a THnamMu

v

v

v v

GopmyBaHHA nepeiky Tpodeinux 3pazkis 1 ynamkie OBT 3C P® pna nociimkenns

A\ J

3 ETAIl. Onepamuene oyinoeanns Tpodeiinux 3paskis 1 yramkie OBT 3C PO

Inentudixanis Tpodeitnmnx
3paskiB OBT 3a Tunamm OBT

301p Ta aHai3 yiaMKIiB

AHAaI3 MOMIKO/UKEHHX 3pa3KiB
OBT 3C PO

v v

v

Crropenns Opuraji (rpyi) JUis JJOCIDKEHHS

Y

4 ETAII 1lpoBenenHs ekcnepTusd Tpodeiinnx 3paskie 1 ynamkie OBT 3C PO

Jocmimkenns JlocimipKeHH s yIaMKiB JlocnijpkeHHs eleMeHTIB
tpodeitnnx 3paskis OBT 3paskis OBT ynamkiB 3paskis OBT
Pexomen/iaiii Ta npono3Milii Mo 10 HojaibLIoro BUKopueTanus 3paskis OBT

Puc. 3. CtpykTypHa cxeMa METOIUKH A0CIIIKeHb TPOGEHHUX 3pa3KiB 1 yJaMKiB 030pO€HHS Ta BIHCHKOBOT TEXHIKH
30poitHUX cHil p
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JOKEHb CJIil 00paTH JIOT1YHE NPaBUIIO NPUHHATTS PillIeHHS
3a pe3yibTaTaMu IociipkeHs 3paska OBT mozno oro mo-
JIANIbIIOTO BUKOPUCTAHHS.

JlociikeHHS IPOIIOHY€ThCSI IPOBOIUTH 32 PO3POOIICHUM
aIrOpUTMOM, KU HaBeJEHO Ha puc. 4. 3a aArOpUTMOM,
SKHH 3aIPOIIOHOBAHO, TIiCIIsl OTPUMaHHs HEOOXIAHUX BU-
XIHUX NaHUX 3[0IHCHIOETHCS (OPMYBaHHS MONEPEAHBOT
JoBikoBoi iHpopmarii po 3pazok T3Y OBT, sixa HeoOxinHa
JUISL TIPOBEJICHHS €KCIIEPTU3H.

3a pe3ynbTaraMu €KCIIepTU3H Ta BU3HAUYEHHS CTYIEHS
CHPaBHOCTI 3pa3Ka NPUHMAETHCS PIILICHHS 100 MOJab-
II0T0 HOTO BUKOpHCTaHHS. J[i1s boro Moxke OyTH IpHHHSTE

Take mpaBmiIo: Ko 3pazok OBT cnpaBHMit i MOXe BU-
KOPUCTOBYBATHUCH 32 MPU3HAYCHHSM, BiH EPENAEThCS 110
BilicbKOBHX (pOpPMyBaHb JJIsl 3aCTOCYBaHHS; SIKIIO 3pa3okK
OBT cnpaBHuii, ane 3a CBOEIO CKIIA/IHICTIO HE MOXKe OyTH BH-
KOPHCTaHUH 3a IPU3HAYCHHSM, BiH IIEPEAA€THCS J10 LIEHTPY
30epiranns Tpodeitnoi OBT abo Ha gomaTKoBe AOCIIIHKCHHS
1010 TEXHIYHUX PillleHb, K1 OyJaM BUKOPUCTaHI MiJ dac
fioro cTBopeHHs To1o. OHTOJIOTIYHE IPEeICTABICHHS JIOTIKH
TIPUHHATTS PillIEHHs HAaBEJEHO Ha pHUC. 5.

Crix 3a3Ha4nTH, IO B YMOBaX BOEHHOTO CTaHy TaKOX
Mae OyTH BH3HAU€HO MOPSIOK BeJeHHs 00JIIKY BifiCbKOBO-
ro MailHa, SKH{ € CKJIaJIOBOIO YaCTHHOIO OyXTaJlTepChKOTO

Buxijani jani:

BHI  3pa3Ka
3HAXO/UKEHHS; CTaH;
[onepejiHIii aHai3

Tpodeiinoi
3HaliIeH1

Miclie
yramkun  OBT;

TEeXHIKH;

y

npo  Tpodeitnmii

BijieoMaTepiaan TOIMO

@opMyBaHHA TONEPEAHEOT JIOBLIKOBOT iH(opMaItii
3pa3’ok
npusHadenns, ocHosHi TTX, yMoBH 3acTocyBaHHS
3paska, CKIaJl Ta CTPYKTypHa cxema, (oro Ta

(ynmamxu)  OBT:

h 4

IIporejieHust

eKCHepPTU3H
(ynamkig) OBT. Po3spoGienHs 1portosuMInii mojto
iforo MoJaIbIIOro BHKOPHCTAHHS

TpodeiiHoro 3paska

TaK

h

Tpodeitauii 3pazok OBT
HAJIXO/IUTh JUIA
KOMILICKTYBaHH: BlifCBKOBHX
¢opmysans 3C

3pazok OBT crpaBumii
H

Tpodeiinuii spazox OBT
»  HAJXOJMTh HA BIJHOBJICHHS
no nignpuemcts OITK

Y

Viamku OBT norpedytors
JIOCIIJKCHHS €JIEeMEHTIB, MaTeplaiB
T4 TEXHIYHUX PIIICHb, AKI
BHKOPHCTOBYBAIINCE ITiJ] Hac
CTBOPEHH! 3pa3Ka

(D()pMyBaHHH OCTATOYHOTO iiBi’['y 3a pesyiibTaTaMi }l()CJ]ile{CHh.
BBEZ[EIIIIH peByHbTaTiB Z[OC.TIi,[DKEIIL J0 0a3u 3HaHb

Puc. 4. Anroput™m mocmipkeHs TpoQeHHIX 3pa3KiB 1 yIaMKiB 030pO€HHS Ta BiIHCHKOBOT TEXHIKA
30poitHHUX chIT PP
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Kpurepiit BukopucTania T3Y & 17170

IF Mowyroswi aamwr 0

 lepaaLIEGR Ha KOMIIEKTYEAHHA BIfC5H0B0T0 (OPHYEAIH
m_ :_Kp_urepi'l BUKOpUCTaHHA T3Y 4 g
» S BT
I x0T
» Ynamiw OBT momyTs Bymn
By ineHTHGikoBaHO

Puc. 5. OnTonoriuHe npencTaBiIeHHs MpaBiiia MPUHHATTA PillleHb 1010 BUKOPUCTAHHS TPO(EHHNX 3pa3KiB 1 yJlaMKiB
030pO€HHSI Ta BIHCHKOBOT TEXHIKHM 30pOHHUX cril pgh

Inexudiaua 3paska

FIFONO3ULYT NiANPHEMCTBAM LLOAO AOCNIIKEHHA MaTepianie T3Y OBT

Puc. 6. OnTonoriuna hopmMa CTPyKTypH IHTEPAKTHBHOTO AWHAMIYHOTO KaTajory TpodelHuX 3pa3KiB 1 yIaMKiB
030pO€HHS Ta BifICHKOBOI TEXHIKH 30pOHHUX cHI pd
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00JIiKy Ta CTAaHOBUTH CUCTEMY OOPOOJICHHS Ta IiITOTOBKH
indopmarnii, HeoOXiHOT I NPUUHATTS YIPaBIiHCHKUX
pilIeHb MOA0 MOJANBIIOTo Horo BukopuctanHs [13]. Tlpu
IIbOMY 3a3Ha4YEHO, 110 OOMIKY MiAJIsrae BCe BiliCbKOBE MaliHO
He3aJIeXKHO Bij HOTO ITpU3HaYeHHs Ta JPKepesl HaIXOHKEHHS
1 e o0k Mae BECTHCH 13 JOTPUMAHHIM BUMOT IIO/I0 3a-
Oe3reueHHs] OXOPOHH JIep>KaBHOI TAEMHHII, 3aXHUCTY 1HIIOT
iHpopMarii 3 0OMEKEHUM JOCTYIIOM.

[Ticnst npoBeeHHs TOCIIHKEHb (POPMY€ETHCSI OCTATOUHHUN
3BiT 1po 3pazok T3Y OBT, a Takox BUXiJHI JaHi, SKi aBTO-
MaTH30BaHO BHOCSTHCS 10 0a3u 3HaHb. OCHOBHUM (opma-
JI30BaHKUM €JIEMEHTOM 0a3u 3HaHb IPONOHYETHCS 3pOOUTH
IHTEPaKTUBHUI AWMHAMIYHHUI KaTaJIOT, OHTOJIOTIIO CTPYKTYpH
SIKOTO HaBeJIEHO Ha pHuc. 6.

MeTo10 CTBOPEHHS IHTEPAaKTHBHOT'O KaTajory 0a3u 3HaHb
3a Tunamy 3pas3kiB OBT € mijBuIeHHS OTIepaTUBHOCTI i1eH-
tudikanii 3paska (3aco0y ypaxxeHHs), BU3SHAYCHHS HOTO
ocuHoBHuX TTX, ocobnuBocTei 00 0BOTO 3aCTOCYBaHHS,
(i3MUHUX NIPUHIUIIB (QyHKIIOHYBaHHS, TEXHIYHHUX PillIeHb,
1110 Oy/ M BUKOPHCTaHI i 9ac po3poOsIeHHs, KOHCTPYKTHB-
HHMX 0COOJIMBOCTEH Ta po3po0JIeHHs peKOMEH ALl 3 BUKOPH-
CTaHHs HayKOBO-TEXHIYHOI €KCIIEPTU3H B IHTEpecax aAepKa-
BU. Takok BU3HAYAIOTHCS 1HIII eeMeHTH Mmoo 3pa3ka OBT,
a camMe JIOTICTHYHI JIJaHIIoTH (Koorepallii) BApOOHHUIITBA
(sIK 3pa3ka B LIOMY, TakK 1 CKJIQJIOBUX YaCTHH, €JIeMEHTHO]
6a3n). JlonatkoBo, 3a pe3yibTaTaMy eKCIIEPTH3N PO3pOo0IIs-
I0ThCS ITPOTIO3UIIIT 00 NPOTHU Il 3aco0aM ypakeHHS, sIKi
JIOCITKYFOTHCSI.

B ocHOBY 1o0Oy0oBH 3apONOHOBAHOTO IHTEPAKTHBHOTO
JMHAMIYHOTO KaTaJIor'y IOKJIQJAETHCS IIPUHIMIT BIAKPUTHX
TaKCOHOMIH, IO JO3BOJIsIE 00’ €THYBATH HAPATHBH 00’ €KTIB,
SK1 BHOCSATBCS 10 HBOTO. 3a3HAYCHHUH KaTallor MOXe OyTH
NoOyI0BaHMH 13 BUKOPUCTAHHSIM MOXKIIMBOCTEH KOTHITHB-
Hoi Texnomnorii (KIT «ITonieap») [6, 14, 15], sixa no3Bo-
JISI€ T ATPUMYBATH IPOLECH JIIHTBICTHYHO-CEMaHTHIHOTO
aHaIi3y BEJIMKHUX OOCSTiB IPOCTOPOBO PO3MOIIICHOT He-
cTpykTypoBaHoi iHdopmarii (Big Data) pisHoro xapaxrepy,
iX cTpyKTypu3amii, BCTAHOBJIECHHS KOHTEKCTHUX 3B’SI3KiB
MDK JJOKyMEHTaMH, 110 00poOIsIOThCS, NPOTHO3YyBaHHS Ta
HiZAITPUMKH TPOIECIB pallioHAIBHOTO BUOOPY 3 HACTYITHUM
¢opmyBanHsM iHopmaniiiHo-aHamiTHYHUX WEB-0pien-
TOBAaHUX pillleHb. BUKOpUCTaHHS KOTHITUBHOI TEXHOJIOTIT
JI03BOJINTH aBTOMAaTU3yBaTH Ipoueck pociimpkers T3Y OBT
1 3HAYHO MiJBUIIUTH ONEPATUBHICTH NPUHUHSATTS PillIeHb Ta
X 0OrpyHTOBaHICTB.

[Tporpamua peaiizalisi iHTEpaKTHBHOTO BioOpaskeHHS
iH(opMarii karaiora 6a3yeTbcsl Ha KOHCOJIIOBAHOMY BHKO-
pHCTaHHI KOTHITUBHHUX CEPBICIB y paMKax CIIeIiaTi30BaHuX
IHTEPaKTUBHUX JOKYMEHTIB, SIKi CTBOPIOIOTHCS IS JOCTi-
mkeHs T3Y OBT. Bona 3a0e3mneuye 3a3Ha4eHi BHIIE POIIE-
CH BIJITIOBIJTHO /10 33/IaHUX aJAMiHICTpaTopamMy KOHQIryparin
1 HaJla€ KOPUCTYBady BiZIOOpa’KeHHs B IHTEpaKTUBHIHN dopmi,
3 MO>KJIMBICTIO KOHTEKCTHOTO TTOLIYKY.

OpHi€r0 3 BOXIMBUX CKIIa0BUX Jociipkerns T3Y OBT
B YMOBaxX BOEHHOTO CTaHy € peryIaMeHTallisl IIUX IIPOLECIiB
y 3aKOHOZaBYil 1 HOpMaTHBHO-TIpaBoBii 0a3i. [IpoBenenuii
anami3 [10, 13, 16, 17] mokasye, 1110 Ha CbOTO/IHI B 3aKOHAX
VYkpainu Ta Haka3zax MO VYkpaiHu BU3HAY€HO JIUIIE BU-
Haropony 3a mnepeaany TpodeiHy TeXHIKy Ta 3arajlbHHN

MOPSIOK 00Ky BifiCRKOBOTO MaifHa. J{1s migBUIICHHS
0OTrpYHTOBAHOCTI pillleHb, 0 TPUHMAIOThCS, CIIiJl BHECTH
3MIiHHM J10 3aKOHIB YKpaiHHU IpO MOPSIOK BUKOPUCTAHHSA
Tpodeitnux 3pa3kiB OBT, a Takox po3poOUTH HOpMaTHB-
HO-TIPaBOBI aKTH NMpo nopsaok pocuikeHHs T3Y OBT,
iX mepexady MiXK MiHICTEpPCTBAMHU 1 BiJOMCTBAMH Ta iX
0JIaJIbIII€ BUKOPHCTAHHS.

BUCHOBKHA

TaxkuM 9UHOM, TOCTIHKEHHS TPO(EeHHIX 3pa3KiB 1 yIam-
kiB OBT B yM0OBax BOEHHOTO CTaHy € Ba)KJIMBHM HAyKOBUM
Ta MPaKTUYHUM 3aBAaHHAM. Po3poOreHuii HaykoBO-MeTo-
OUYHUHN amapar J03BOJIS€ BU3HAYUTH MOPSIOK 1 OCIiAOB-
HICTB JOCIIKEHb, IO MiABHUILYE iX eekTuBHICTE. JloCBing
JOCITiIKEeHb TPOPEHHUX 3pa3KiB CBITIUTH MPO HEOOXin-
HICTh CTBOPEHHS CHJI 1 3aC00iB U1 IpOBENEHHS iX JOCITi-
JUKeHb. Ba)XMMBUM 3aBIaHHSAM IPH IBOMY € MOHITOPHHT i
Br3Ha4YeHHS MicuesHaxomxkeHHs T3Y OBT. Bukopucranus
KOTHITHBHOI iH(pOpMAIiiiHOT TEXHOIOTIi I aBTOMaTH3aIlil
3aBJaHb JTOCIIIKEHb JO3BOJIHUTD ONEPATHBHO 3MiHCHHIOBATH
1Ii TOCTIKSHHS 1 pO3IINPUTH Aiarla30H MOKa3HHKIB, 32 SIKH-
MU TIPOBOAUTHCS MOHITOPHHT. CTBOPEHHS 1 BIPOBAHKEHHS
iHTepaKkTHBHOI 06a3u 3HAHB JAaCTh 3MOTY aBTOMAaTH3yBaTH
MIPOIIECH IPUIHATTS PIllICHb MOAO MIPOBEICHHS eKCIIEPTH3U
3paskis OBT.

Y nopansiomy 6yae po3mISHYTO MOPSAIOK i 0COOMMBOCTI
JOCHTiKeHHS eneMeHTHOI 6a3u ynamkiB OBT, mpobnemu
PO3pOOIEHHS Ta BIPOBAKEHHS CIICI[iali30BaHOTO PO PaM-
HOTO 3a0€e3IeueHH IS aBTOMAaTH3allil 3aBIaHb JOCIIIKEHD.
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Chepkov 1., Stryzhak O., Sotnyk V., Potapov H.

SCIENTIFIC AND METHODOLOGICAL
APPARATUS FOR THE STUDY OF TROPHY
SAMPLES AND FRAGMENTS OF WEAPONS
AND MILITARY EQUIPMENT OF THE RUS-

SIAN FEDERATION

Based on the analysis, the article determines the impor-
tance and relevance of the problems that arise during the re-
search of trophy samples of weapons and military equipment
in the conditions of martial law. The scientific nature of the
research of trophy specimens and fragments of armament
and military equipment is substantiated, the conceptual ap-
paratus according to the direction of research is clarified, the
order and features of research are determined. It is proposed
to conduct the study of trophy samples and fragments of
armament and military equipment in certain stages. For an
effective study of armament and military equipment sam-
ples, one should use previously prepared source information,
which should include references, handbooks, encyclopedias,
etc. with descriptions. Various methods are used during re-
search, the main of which is expertise. Based on the results of
the examination, a conclusion is made regarding the further
use of the armament and military equipment samples — to
send to the replenishment of the combat staff of the Armed
Forces of Ukraine, to the enterprises of Ukroboronprom for

the restoration of armament and military equipment sample,
for additional research by scientific institutions and enter-
prises producing similar armament and military equipment
samples. To increase the efficiency and reliability of research,
it is proposed to use automation tools, the main of which
is the use of cognitive information technology KIT Polyhe-
dron. The use of the specified technology makes it possible
to create an interactive knowledge base of research, for the
formation of interactive documents, in which consolidated
information should be used, which comes to the interactive
knowledge base in the format of system-integrated various
types of information resources that characterize samples of
armament and military equipment and whose narratives
are endowed with signs of reliability, completeness, integrity
and partial non-contradiction.

Keywords: knowledge base, stages of research, metho-
dological principles, trophy samples of weapons and military
equipment, fragments of weapons and military equipment.
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MILITARY AND TECHNICAL
POLICY OF UKRAINE AS THE
BASIS OF COOPERATION WITH
PARTNER COUNTRIES IN THE
PROCESSES OF DEVELOPMENT,
PRODUCTION AND SUPPLY OF
ARMAMENT

Based on the experience of technical equipment of the
Armed Forces of Ukraine during martial law in Ukraine and
the results of the analysis of prospects for military-technical
cooperation with partner states, a new vision of reforming
the military-technical policy of Ukraine as the basis for
cooperation with partner states in the development,
production and supply of weapons is proposed. The basis
of the military-technical policy must be the implementation
of a course on a high technological level of the Armed
Forces of Ukraine, which will surpass the technological level
of the enemy’s armaments today and in the future. The
criteria on the basis of which it is proposed to determine the
nomenclature of armaments, the final producer of which
must be domestic enterprises, are formulated. Three stages
ofimplementation of military-technical policy are proposed.

Keywords:  military-technical ~ policy,  high-tech
armament, technical equipment, armament and military
equipment.

INTRODUCTION

The issue of technical equipment of the Armed Forces
of Ukraine (AFU) has always been topical, and today it is
gaining exceptional importance. Ukraine will not be able to
respond symmetrically to russian aggression in numbers. No
European state will be able to do so. And European states do
not aspire to it. Their military security is based on a system of
collective security and technological superiority. This limits
the russian federation’s capacity for aggression against Euro-
pean states. Therefore, we cannot simplify the discussion of
Ukraine’s defense to compare combat capabilities. Ukraine
will always be inferior to russia in this respect, especially
if symmetrical logic is professed. It is necessary to look
for options on how to inflict such damage on the aggressor

that will deter it from aggression. Ukraine’s defense system
must convince the aggressor that it will suffer losses that
will be unacceptable to russian society. It is necessary to
fundamentally change approaches to building the AFU. First
of all, the Ukrainian defense industry must find its place in
the processes of development and production of high-tech
armaments of partner states.

After the collapse of the Soviet Union, Ukraine was left
with a fragment of the USSR’s defense-industrial complex
(DIC) that was unbalanced and of little use in providing
technical equipment for the armed forces. Therefore, the
enterprises of the Ukrainian DIC were used only partially; in
particular, by 2014, only 5—8 % of the potential capabilities
of defense enterprises were used to provide technical equip-
ment for the Armed Forces. The rest was exported [1]. As
a result of the large-scale war with the russian federation, a
significant part of the production capacity of the Ukrainian
DIC was lost.

Over 30 years, Ukraine’s defense industry has failed to
reach the technological levels of the developed nations of
the world. Ukraine’s military-technical policy (MTP) was
mainly export-oriented. The main areas of military-technical
cooperation were:

— repair and modernization of armaments and military
equipment (AME) produced by the former Soviet Union;

— supplies of AME developed by Ukrainian scientists on
the basis of technologies of days past;

— supplies of modern weapons and military equipment
developed in Ukraine with specifications matching the level
of world-class armaments and military equipment.

In many cases, enterprises of the military-industrial com-
plex need modernization or creation of new enterprises in
case of technology transfer from partner countries [2].

ANALYSIS OF RECENT RESEARCH AND

PUBLICATIONS.

Given that Ukraine has made the final choice to integrate
into the Euro-Atlantic system of collective security, it would
be useful to consider the main directions of development of
the MTP of NATO states.

The main task of the modern US military-technical po-
licy is to create such a system of conventional armaments
which will allow the armed forces to successfully fight the
enemy with a large number of troops at minimal cost to
themselves without the use of the nuclear component. The
U.S. military-technical policy acts as an independent tool
of deterrence and intimidation in the process of achieving
military-political goals and protecting national interests by
demonstrating technological superiority over the enemy [3,
4]. An important direction in the development of the U.S.
weapons system in the perspective is reducing nomenclature
through unification and constant modernization of AME.

Other NATO states, in addition to their MTPs, have re-
cently created alliances for the development and production
of high-tech AME. For example, European countries have
teamed up to develop and produce the Eurofighter Typhoon
[5], France and Germany are joining forces in the joint deve-
lopment of such high-tech air weapons projects as: «Combat
Systems of the Future», «Main Ground Combat System»b
etc. [6, 7].
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South Korea’s military technology policy is aimed at
constantly increasing arms exports. For decades, the South
Korean government has been steadily increasing financial
assistance and investment in key aerospace and defense
technologies and ensuring the growth of the defense industry
through technology exchanges with leading foreign com-
panies. South Korea’s defense technology policy is based
on advanced heavy industry, information technology and
huge investments in R&D. The organizational basis for the
development and implementation of MTP in South Korea is
the Defense Development Agency (ADD) [8].

The development of Turkey’s defense industry, with some
time displacement, is similar to that of South Korea. Turkey
makes full use of the potential of its NATO membership for
the transfer of high defense technology, the development of
its own scientific and technological basis mainly relying on
private capital and a sufficient amount of public investment
in R&D. Turkey’s defense industry is effectively tapping the
arms markets of Central Asia, the Caucasus and Ukraine [9].

The issue of supplies of high-tech weapons and ammu-
nition from partner states, as well as the production of wea-
pons and military equipment and, importantly, the place of
Ukraine in these processes was discussed on April 26, 2022
at the American Ramstein Air Base in Germany, where a
meeting of defense officials from 40 countries took place.
Ukrainian Defense Minister Alexei Reznikov emphasized:
«This is the basis for long-term cooperation, interaction
and compatibility of not only the armed forces, but also
the defense industry» [10]. Such interaction will not only
strengthen our defense, but will also give impetus to achie-
ving technological superiority over the aggressor. The 2022
Large-scale russian aggression caused new challenges for
Ukraine in the field of defense. At the same time, assistance
of partner states provides new opportunities for Ukraine to
develop its military and technical policy.

Ukrainian Defense Minister Oleksii Reznikov stated that
a key strategic decision to change the armament philosophy
has been made — we have launched the transfer of the AFU
to the heavy armament of NATO states [11]. This primarily
concerns artillery, which plays a defining role in the war
against russia. At the same time, due to the high accuracy
of the shells of these systems, their consumption to hit tar-
gets is less than the Soviet shells, due to the more advanced
guidance and homing systems. The AFU also received other
high-tech armament from partner nations: other large-caliber
guns and a sufficient number of shells for them; Western
armored vehicles (M 113, Bushmaster, Mastiff, Husky, Wolf-
hound, etc.); portable anti-aircraft missile systems (Stinger,
Starstreak, Mistral, Piorun, Grom, etc.), anti-tank missile
systems (NLAW, Javelin, Milan, etc.), grenade launchers
(Panzerfaust, Carl Gustaf, AT4, RGW-90 HH/MATADOR,
etc.); hundreds of UAVs; Harpoon coastal missile systems
and some other modern armament systems [12, 13].

At the initial stage of the conflict with russia, the AFU
received a number of high-tech armaments from partner
countries, the use of which played a key role in the battle
for Kyiv and are now effectively used in the conflict zone.
The supply of heavy weapons by partner countries plays a
decisive role in the war with russia. These weapons are not

the most modern, but they are built on technologies that far
exceed russian defense technologies. Further military-tech-
nical cooperation with NATO states will make it possible
to initiate the production of high-tech domestic weapons
systems in Ukraine. At present, the issue of coordination of
military-technical cooperation both with NATO states and
other partner states needs to be resolved. In particular, it is
necessary to define the role and place of the Ukrainian de-
fense industry in the processes of development and produc-
tion of high-tech armaments of partner states. This is quite a
complex task that requires a comprehensive approach using
modern business practices.

Thus, together with the process of equipping the AFU with
modern weapons produced by partner states, today’s urgent
task is to develop a modern military and technical policy of
Ukraine, which would create conditions for providing the
AFU with modern and promising high-tech domestic arma-
ments developed in cooperation with partner states.

The purpose of the research of this work is to form a
new vision of ways to reform the military-technical policy
of Ukraine as a basis for cooperation with partner states in
the processes of development, production and supply of
armaments.

RESEARCH RESULTS

Military-technical policy is a managerial activity aimed
at the technical equipment of the Armed Forces. MTP is a
part of the general state policy, which determines the main
goals, objectives, directions, principles, forms and methods
of state activity in the sphere of technical equipment of the
AFU. It is determined by the security of the environment
around Ukraine, consistent with the internal and external
policies of the state, the state of the economy and capabilities
of the AFU, the level of development of science, techno-
logy and engineering, international obligations of Ukraine.
In combination with the military, military-economic and
military-industrial policies of the state, the experience of
the use of weapons in combat conditions, MTP is one of the
components of the overall system of interrelated measures
and decisions aimed at achieving the national interests of
the country. The formation and implementation of MTP re-
quires the development of an integral system of interrelated
means and measures of a political, economic, social, legal
and organizational nature. This requires: a legal framework
to regulate relations in the sphere of MTP; financial support,
implemented both through budget allocations and through
tax, investment and pricing policies; a clear distribution of
functions, rights and responsibilities between public admi-
nistration bodies in the sphere of MTP.

The Ministry of Defense should implement its procure-
ment policy in a predictable manner for arms manufacturers
and suppliers. It is necessary to promote the approach of
guarantees for arms procurement in accordance with pro-
curement programs. This will allow entrepreneurs to plan
their scientific and technical activities, personnel training,
production preparation, interaction with contractors and
suppliers of components and raw materials, and to strengthen
their position on the international arms market.

It is necessary to take into account the fact that Ukraine
is at war with russia and is de facto transitioning its heavy

O3BPOEHHSA TA BIMCbKOBA TEXHIKA » 1(33)/2022

23



Military technical policy

ISSN 2663-5550 (online)

weapons to NATO standards, so it is necessary to develop ap-
proaches to MTP that would meet the realities of the present.

The main ways to technically equip the AFU should in-
clude:

1) development, production and purchase of domestic
weapons systems, which can be done in three ways:

— development of armaments at budgetary funds;

— development of weapons using budgetary and private
funds;

— development of armaments for private funds.

2) creation and purchase of weapons (joint projects, li-
censes, offset);

3) procurement of armaments (military and technical as-
sistance, lend-lease, import, leasing).

Today in Ukraine, the entire burden of needs in armaments
is on the state budget, but it is clearly insufficient, so the
resource provision of defense remains a problematic issue.
At the same time, it is known that the share of the private
sector of Ukraine’s economy is predominant [14]. Ukraine’s
long war with russia has prompted the involvement of private
capital in this area. In particular, private entrepreneurs invest
their capital in the development of high-tech armaments for
the Armed Forces, a significant part of which is supplied to
the troops.

Obviously, private initiative must be directed in the right
direction. The government must give a clear signal to busi-
ness — to declare the needs of the Armed Forces, the prio-
rities of armament development. These priorities cannot be
changed every year, they must be implemented through the
purchase of appropriate armaments. In this case, private en-
trepreneurs will be able to implement larger-scale projects to
develop and produce armaments and enter the world market.
Compactness, mobility, unencumberence by bureaucratic
procedures in setting up production processes and interna-
tional cooperation allow the private manufacturer to respond
flexibly to market needs, reduce the cost of production and
develop key technologies for defense products [15, 16].

The first way of arms supply for the Armed Forces is a
priority, which provides for the development, production
and purchase of domestic weapons systems. Its advantages
are that domestic enterprises will be involved in the deve-
lopment and production of weapons, which will contribute
to the development of the domestic economy, the growth of
our export potential and influence in the international arena.

Based on technological capabilities and global practice,
domestic industry should be integrated into the international
division of labor. After all, the industrial enterprises of dif-
ferent countries are interconnected, such as the production of
electronic components, IT technologies and the production
of sensors of different types. Therefore, it is necessary to
determine the nomenclature of armaments for which the final
producer should be domestic enterprises. The main criteria
for defining this nomenclature should be:

— possible restrictions of the export control system of part-
ner states on deliveries to Ukraine of sensitive technologies
and finished models of armaments [17];

— availability of appropriate technologies for current and
prospective production of a given range of weapons at do-
mestic enterprises.

The first criterion guarantees the supply of necessary
weapons for the AFU under any international security sce-
nario. The second criterion ensures that the AFU does not
allow the enemy to identify ways to neutralize AFU weapons.
This applies to key defense technologies, control over which
directly affects the state of national security and defense. In
particular, these are means of secure control and communi-
cation, combat navigation systems, recognition systems, data
encryption, protection systems against information weapons,
high-precision weapons, missile systems, etc.

It is also advisable to determine additional criteria for
classifying armaments as nomenclature to be developed and
produced by domestic enterprises:

— perspective need for AFU,;

— availability of scientific, technical and production fa-
cilities;

— the ability of Ukraine’s economy to constantly maintain
scientific, technical and production capacity in the latest
state.

The development and implementation of MTP is the main
task of the Government of Ukraine, which is determined by
the relevant system of regulations.

When defining MTP it is necessary:

— to ensure quantitative and qualitative compliance of
armaments with the threats of today, short and long term;

— take into account the economic, geographical, demo-
graphic and other capabilities of the state;

— rationally use external assistance, including lend-lease
assistance.

The strategic goal of MTP should be:

— ensuring the possibility of protecting the sovereignty
and territorial integrity of the state by the AFU and other
military formations;

— the ability of the defense sector of the state to adequately
respond to sudden threats.

Ukraine’s MTP should become a tool to deter the enemy
in defending national interests by demonstrating a techno-
logical advantage in which a larger enemy army can suffer
unacceptable losses of manpower and equipment.

Based on the experience of waging war against russia, the
development and reformation of the Armed Forces requires a
rethinking of approaches of their formation, development of
new requirements for short-term and long-term weapons sys-
tems. Global trends in the development of armed forces and
weapons systems of advanced countries show that the most
important tasks for the implementation of MTP should be:

— creation of a balanced and integrated armaments system,
optimized for the full range of tasks of the Armed Forces;

— achieving a technological advantage over the enemy,
the rapid introduction of innovations in new and modernized
models of arms;

— ensuring maximum efficiency of information technology
in military affairs;

— reduction of procurement terms and acceleration of
adoption of new models of weapons.

High level of technologies of production of electronic
components for control systems, IT-technologies of means
of secure command and communication, high-precision au-
tonomous and satellite navigation systems, radio- and laser
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weapons, all types of high-precision weapons, including mis-
sile equipment, robotic complexes of various bases constitute
the basis of high-tech combat operations and cooperation
with partner countries will make possible bringing domestic
weapons to a high technological level.

Therefore, the main principle of AME should be the im-
plementation of the course to the technological level of AME,
which should exceed the technological level of the enemy in
the existing conditions of embargo on the supply of modern
technological equipment to the russian federation.

The basis of the MTP should be to ensure the balanced
development of the following components of the Ukrainian
Armed Forces:

— AME of non-nuclear deterrent forces based on opera-
tional and tactical missiles, UAVs and aviation;

— AME systems to ensure a «closed» sky over Ukraine;

— MLRS and artillery systems;

— means for highly mobile general-purpose forces and
special operations forces;

— Black Sea water protection systems;

— remote-controlled and autonomous robotic complexes
for various purposes using artificial intelligence;

— Non-lethal AME to prevent civilians casulaties in hos-
tilities in densely populated areas;

—means for conducting «network-centric» wars, informa-
tion and psychological operations.

Outdated soviet and post-soviet approaches to the plan-
ning and implementation of R&D, procurement and opera-
tion of armaments became obstacles to the dynamic equip-
ping of the AFU with high-tech arms.

Therefore, the reform of planning, programming, de-
velopment and implementation of R&D budget, as well as
the restructuring of the procurement system, the order of
development, testing, production and operation of AME is
necessary to:

— introduction of new technologies for the development,
production and testing of AME;

— in addition to competitive developments, the introduc-
tion of systems of joint development of AME by competitors;

— involvement of private domestic enterprises and enter-
prises with foreign capital in the development and production
of AME, in particular, through forward contracts;

— stimulating investment and innovation activities of pri-
vate enterprises in the development and production of AME
by guaranteeing procurement by the state;

— introduction of the institute of partners of the Ministry
of Defense. The partnership with the Ministry of Defense
should encourage the manufacturer to develop and imple-
ment new technologies, develop and maintain its intellectual
assets and capabilities in a particular field of technology, as
stated in the statutory documents;

— the use of advanced technologies of the civil sector of
the economy in the promising development of AME;

— transfer to enterprises of various forms of ownership
of technologies developed within the R&D by academic
and educational institutions at the expense of the budget in
compliance with intellectual property rights;

— transition to the practice of repairing AME in accor-
dance with their actual condition.

— introduction of MBA (Master of Business Administra-
tion) methods in the practice of project management by the
customer (Ministry of Defense) [19, 20].

The stages of MTP implementation should be synchro-
nized with the three stages of Ukraine’s reconstruction an-
nounced by the Government [21].

The strategic goal of the first stage of MTP implementa-
tion is to provide the AFU with modern high-tech armaments
to achieve a technological advantage in quality of AME over
the enemy, to ensure effective air and missile defense.

To conduct combat operations in conflict zones and equip
the main combat units of the AFU with modern high-tech
arms, the list of which is determined by the GS AFU, it is
necessary to develop and approve a short-term program valid
for up to 6—8 months.

The implementation of MTP measures to increase the
combat readiness of the Armed Forces in the first two or
three months should include the rational use of assistance
from partner countries to increase the combat potential of
units and units in areas of direct contact with the enemy with
high-precision weapons.

By the end of this program to provide high-tech weapons
of domestic and Western production to the main units and
divisions of the Armed Forces, regardless of their location.

Simultaneously with the supply of weapons and equipment
of partner countries, receive sets of operational and repair
documentation, all types of spare parts and other necessary
equipment to provide training for personnel who will service
and repair armaments and equipment from partner countries.

Develop and approve a list of domestic enterprises on
Governmental level and if necessary create joint ventures in
Ukraine for military, current and major repairs of armaments
and equipment received from partner countries, provide ef-
fective support of the said armaments in service.

The strategic goal of the second and third stages of MTP
should be the development of scientific and technological po-
tential for own developments, technologies and productions
of high-tech weapons in cooperation with enterprises and
scientific organizations of partner countries, including par-
ticipation of domestic science and industry in international
high-tech AME projects.

In order to achieve this goal, on the basis of the qualita-
tive and quantitative indicators of promising weapons and
ammunition generated by the GS AFU, the Program for the
Development and Equipment of AFU for 2032 should be
developed and approved. The Program should provide for the
implementation of works of the II and III stages of providing
the Armed Forces with high-tech weapons.

The process of implementing stages II and III of the MTP
of reconstruction of Ukraine should consist of the following
steps:

— development and approval of criteria for compliance
of scientific and technological potential of enterprises and
scientific organizations of various forms of ownership re-
garding the possibility of development and manufacture of
high-tech arms, compliance of management of organizations
with the tasks;

— inventory of scientific and industrial enterprises of
the DIC, space industry, NASU, civil sphere and private
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ownership suitable for the development and production of
high-tech weapons.

Restoration and technological modernization of ente-
rprises and scientific organizations of the DIC of Ukraine
of various forms of ownership are possible only in case of
«closurey» of the skies above Ukraine during hostilities or
after the war will consist of:

— the organization of development and production of the
armament of the certain nomenclature with set specifications
and in forecast volumes of orders of all power structures of
Ukraine and foreign customers;

— investing in the acquisition of the latest and maintenance
of existing technologies of DIC enterprises of various forms
of ownership.

The development of industry for the design and production
of high-tech AME for the needs of the AFU and exports is as-
sociated with the integration of domestic industry into interna-
tional projects and the rapid rate of new knowledge and tech-
nology and raising the overall level of industrial technology.

Such tasks should be solved by implementing following
measures:

— to promote the establishment of joint ventures with lea-
ding foreign manufacturers of AME with the participation of
the capital of partner countries and the creation of high-tech
production facilities of corporations of partner countries in
Ukraine for effective participation in international projects;

— increasing the technological potential of the DIC and
civil industry is to create a new technological base (NTB).
There are two ways to build NTB. The first of them is the
import of separate high-tech equipment to solve certain tech-
nological problems. The second is the purchase of several
plants that will produce the full range of high-tech equip-
ment. The phenomenon of South Korea largely depended
on the choice of policy «purchase of plants that will produce
plants with high-tech equipment»;

— development of normative documents on involvement of
small enterprises and scientific organizations of various forms
of ownership with a high level of innovative solutions in the
field of high-tech AME, promoting of the practice of startups
and stimulation of private capital to finance such projects.

One of the key problems of dynamic equipping of the
AFU with high-tech arms is the problem of efficient use of
assistance resources of partner countries. To effectively use
the resources of this assistance it is necessary:

— to prepare and agree specific documents with partner
countries on licensed assembly production of machine kits,
licensed production of certain high-tech components of this
AME, agreements on the possibility of all types of repairs
and maintenance of AME in service by domestic enterprises
on the basis of licenses;

— to determine the list of enterprises for licensed assembly
production of AME, all types of repair and maintenance of
AME manufactured from machine kits of partner countries;

— define a system of pilot projects for assembly production
and complete it by the end of 2023;

— together with the partner countries to draw up a pro-
gram for the use of assistance resources in the direction of
equipping the AFU, which will coincide with the stages of
reconstruction of Ukraine.

In this program, first of all, it is necessary to provide for
the creation of munitions manufacturers for advanced wea-
pons systems.

For the systematic and targeted use of domestic budget
resources, resources of assistance of partner countries and
others to create advanced defense technologies and research
in the field of high-tech weapons, it is advisable to create a
«Fund for Defense Technologies and Research in the field
of high-tech armaments.

The strategic goals of the Fund’s work should be:

— ensuring the change of the level of defense technology
from the post-soviet level to the level of technology of ad-
vanced countries;

— development and implementation in the practice of con-
struction of the DIC of Ukraine criterion approaches to the
choice of priority technologies of the present and future;

— ensuring the conduct of research in breakthrough areas
of AME and latest technologies;

— creation of a system of checks and balances to minimize
corruption risks when financing projects and programs from
the Fund;

The sources of the Fund’s financial resources should be:

— funds from the resources of international financial as-
sistance;

— funds from the alienation of illegally obtained material
and financial resources;

— part of the funds from the assets of the russian federation
to compensate for the damage caused by robbery and de-
struction of the DIC of Ukraine during the war (reparations);

— budget funds;

— voluntary (charitable) contributions of organizations and
individuals — citizens of Ukraine and foreigners.

The fund should include a Supervisory Board, a Scientific
and Technical Council and a staff expert group to select spe-
cific work and key topics for breakthrough research.

It is necessary to restore the post of Deputy Prime Mini-
ster for Defense Affairs for interdepartmental coordination
of the DIC.

CONCLUSIONS

The basis of Ukraine’s MTP should be the implementation
of a course for a high technological level of armament of the
AFU, which should exceed the technological level of the
enemy’s armament today and in the future.

Based on world practice, the domestic defense industry
should be integrated into the international division of labor,
participate in international projects of design and creation
of armaments and use commercial relations with partner
countries in the field of high technology and production of
components and subsystems.

The needs of the Armed Forces for conducting combat
activities over the next year and a half are proposed to be
met both through military-technical assistance of partner
countries and the lend-lease program, and the current pro-
duction of new and modernization of existing weapons by
Ukraine’s DIC.

The authors set out their views on the development of a
modern MTP of Ukraine and will gratefully accept critical
remarks and suggestions.
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BINCHKOBO-TEXHIYHA ITOJITHKA
YKPATHM SIK OCHOBA CIIIBPOBITHUIITBA
3 JEP)KABAMMU-ITAPTHEPAMUA
B TPOLHECAX PO3POBJIEHHS],
BUPOBHUIITBA I HIOCTAHAHHSA
O3bPO€EHHA

Ha ocHosi 0ocsidy mexHiyHo020 ocHAujeHHA 36polHux
Cun YkpaiHu nio yac 0ii 8oeHHo20 cmaHy 8 YkpaiHi ma pe-
3ylbmamie aHA3y nepcnekmus 8iliCbKOBO-MexHi4HO20
cnigpobimHuymea 3 KpdiHamu-napmsepamu po3pobrieHo
Hose 6aveHHs pehopmysaHHs 8ilicbkoBO-MmexHIYHOI NoJi-
MUKU YKpaiHu AK 0CHO8U cnignpadui 3 KpaiHamu-napmHdepa-
MU 3 po3pobKu, 8UPOBHUYMBA MAa NOCMA4aHHs 036pO€EH®.
Bilicbko80-mexHiYHa nosimuka po3z2nsa0aemscs sK ynpas-
JiHCbKA OifIbHICMb, CNPAMOBAHA HA MeXHiUHe OCHAUWeHHS

36potiHux Cun YkpaiHu. Bxooums 00 3aeanbHoOepxagHoi

noslimuKu, AKa 8U3HAYAE OCHOBHI Uiri, 3a80AHHA, HaNPAMU,
npuHyunu, popmu i Memoou depxasHoi disgneHocmi' y cepi
mexHiyHo20 ocHaujeHHs 36poliHux Cun YkpaiHu. OcHogor
8iliICbKOBO-MeXHIYHOI NosliMuKU YKpaiHU mae cmamu pe-
anizayis Kypcy Ha sucokuli mexHosozidHull piseHb 036po-
€HHA 36poliHux Cun YkpaiHu, skul 6yoe nepesuuwjygsamu
mexHOo/102iYHUll pigeHb 036POEHHS NPOMUBHUKA CbO200HI
ma 8 matibym+eomy. Chopmynib08aHO Kpumepii, Ha OCHO8I
AKUX NPONOHYEMbCA 8U3HAYUMU HOMEHK/Iamypy 036pO€H-
HA, KIHYesUM 8UPOBHUKOM AKO20 MAome Oymu 8imyusHsHi
nionpuemcmea. Mepwiuli Kpumepil 2apaHmMye NOCMAYaHHs
HeobxiOHoI 36poi 0518 36poliHux Cun YKpdiHu 3a 6y0b-K020
cyeHapiio MixkHapoOHoi 6e3neku. [jpyauli kpumepiti 3axuujae
36potiHi Cunu YkpaiHu 8i0 8useeHHA NPOMUBHUKOM W/1AXie
3HeWKo0XeHHs IXHboi 36pol. Lje cmocyemebca Kiouosux 060-
POHHUX mexHOos102ill, KOHMPOJIb 3a AKUMU 6e3nocepedHbO
8nJusde Ha CMAH HayjioHasabHoI besneku ma ob6opoHu. Croou
8X00AMb 3ac06U KOHMPOJTIO Ma 38’A3Ky 6e3neKu, cucmemu
6oliosoi’ Hasieayil, cucmemu po3ni3HABAHHS, WUGPYBAHHSA
0aHux, cucmemu 3axucmy iHgopmayitiHoi 36poi, 8UCOKO-
moyHa 36pos, pakemHi cucmemu mouwjo. 3anpoONOHOBAHO
mpu emanu peanizauii 8ilicbko8O-mexHiYHOI NOAIMUKU,
AKI Marome 6ymu CUHXPOHI308aHI 3 020/10WIEHUMU YpsOoMm
mpeoma emanamu 8i06yo0o8u YkpaiHu.

Knrouoei cnoea: gilicbkoso-mexHi4Ha noaimuka, suco-
KomexHoJ/102i4He 036pOEHHA, MexHiYHe OCHAWeHHA, 036po-
€HHA MA 8ilicbKOB8A MexHIKa.
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AHAJI3 3ACTOCYBAHHH
OKPEMUX BULIB
3ABOPOHEHOI 36POI

B CYYACHUX BOEHHUX
KOH®NIKTAX

¥ cmammi nposedeHo aHaniz sunaokie 3acmocysaHHa
OKpeMux s8udie 3a60pOHeHOT 30pOoi 8 CyudacHUX KOHIKmax
8 nepiod 3 1991 poky 00 menepiHb020 Yacy, y momy yuc-
Ji hakmu 3acmocy8aHHA mMakozo 036POEHHA POCiliCbKoO
¢hedepayiero nio 4ac wupokomacwmabHoi azpecii npomu
YkpaiHu. HagedeHo nepenik munie 3a60poHeHoi 36poi, 60-
€npunacie, a Maxkox ix 8nsusy Ha 36i1bWeHHS J0CbKUX
XKepma i pyUiHYB8AaHHA XUmo8ux 6yOuHKie ma 06’ekmie iHg-
pacmpykmypu. Po321aHymo Oesiki npasosi achekmu 3acmo-
Cy8aHH#A 3a60pOHEHOI 30P0i, 30Kpema, y YacmuHi 8UMO2 MiX-
HApoOHO020 2yMaHimapHo20 npasa ujo0o subipkosocmi ma
nponopuyitiHocmi. Po32aaHymo nepcnekmusu 3MeHWeHHs
8Mpam YusislbHo20 HACEIeHHSA WJ/IAXOM 3dCMOCY8AHHA Op-
2aHi3ayitiHux ma mexHidyHUx Memoodie ma 3acobis 3axucmy,
a MAakox KoHMp3axo0ie aKMu8HO20 8nsU8Yy, HeobxioHicmb
3aCMOCYB8AHHA BUCOKOMEXHO/102{4HOT 36O

Knrouoei cnoea: 3a60poHeHa 36pos, mepmobapuyHuli
6oenpunac, miHa, kacem+a 6omba, cyb66oenpunac, 8Ucoko-
mexHos102iyHa 36pos, nobiyHi empamu, Mi>kHapooHe 2ymd-
HimapHe npaso.

BCTYII

30p0or0 MacoBOTO ypaXKeHH:I SIK 0COO0BOTO CKJIay Ha MOJi
0010, TakK 1 MMBIJIBHOTO HACEIEHHS ITiJl Yac BIMHU, JFOACTBO
II0YaJIo BUKOPHCTOBYBATH JIeb HE CIIOYATKy CBOE€I icTopii,
60 icTopis iromcTBa — 1€ icTOPis BiH. ToMy mops 3 BUKO-
PUCTaHHSAM TaK 3BaHMX «KOHBEHIIIMHHUX 3ac00iB 30poitHOL
0OpOTHLOM» aKTHBHO PO3BUBAJIMICH METOMIHU 1 3aCO0M BEICHHS
TOTaJIFHOI BIHU Ha 3HUIIEHHA a00 Ha BUCHaKeHH:. BiiiHa 3a
pecypcH, a JIIO/IU € OJIHUM 3 BaXKJIMBUX PECypCiB, BUMaraia
BiJI JIIOZICTBA BIIPOAOBXK iCTOPIi Ta # O CbOTOIHI 3acTOCY-
BaHHSA BCe OLIIBII BUTOHYEHUX METOIIB 1 3aC001B BUBEIEHHS
3 naxy abo 3HUIIEHHS co0i MOIiOHMX.

3acTocyBaHHS OKpPEMHUX BUAIB 3a00pOHEHO 30poi B cy-
YaCHUX BOEHHUX KOH(DIIKTaX € MOMHUPEHOI0 MPAKTHKOIO,
0COOJIMBO ITiJ] 9ac TaK 3BaHOI «raps4oi Gpa3u KOHQIIIKTY I
MiATPUMKH HACTYTIaJ bHUX OTIepalliif, MaHEeBPEHO1 000pPOHH,

KOHTPHACTYNaJIbHUX Aill pi3HOTO MacuTady.

Meroto cTarTi € IPOBEJICHHS aHAJII3y 3aCTOCYBaHHS OK-
peMux BUIB 3a00poHeHO 30poi, OIiHIOBAaHHS 11 BIIMBY Ha
30UIBIICHHS JIIOICHKHX JKEPTB 1 pyHHYBaHHS KUTIOBHX OY-
JIMHKIB Ta 00’ €KTIiB IHPpacTpyKTypH, HAHECEHHUX HEIO BTpaT
(B ToMy uMcyi MOOIYHMX) Ta HaJAaHHS MPOIO3ULIN 010
MOXKJIMBHX 3aXO/iB 3aXUCTY Bifl TaKoi 30poi.

PE3YJIBTATH JOC/IAKEHDb

MixHapogHe rymMaHiTapHe MpaBo, TOOTO MIKHAPOAHE
MpaBo, IO 3aCTOCOBYETHCA 10 30pOWHMUX KOH(]IIIKTIB, BU-
3HadJa€ K 3a00pOHEH] HACTYyIHI BUIH 30poi:

* KyIIi, III0 JIETKO PO3BEPTAIOTHCS a00 CILTIOIIYIOTHCS B
JFOACHKOMY TiIi, 710 SIKUX HaJeXaTh OO0JIOHKOBI KyJIi, TBEpAa
000JI0HKA SKUX HE ITOKPHBAE BCHOTO CEPIEYHHKA a00 Mae
uazapizu (III zexmaparis no ['aarcekux xouBeHMii 1899 p.);

* ximiuHa Ta GiomoriuHa 36pos (KonBentis mpo 3a6o0-
pony ximigHOi 36poi 1993 p., Konsentis npo 3a60poHy
6iomorignoi 36poi 1972 p., Kenercrkuii mpotokor 1925 p.,
II nexmapanis go ["aa3pkux xoHBeHmIin 1899 p.);

* 30p0ost, OCHOBHA [is SIKOT HOJIATaE B HAHECEHH] TIOIIKO-
JDKEHB YJIaMKaMH, SIKi He MOKHA BHSIBUTH B JIFOICEKOMY TiJTi
3a JIOMOMOTOI0 PeHTTeHiBChKHX MpoMeHiB (I mpoTokoi 1o
KonBentii npo aeski Buay 3Buuaitaux 030poens 1980 p.);

* MIPOTHUIIIXOTHI MiHM Ta MiHH-TacTKH (KoHBeHIIis mpo
3a0opoHy mpoTumixoTHuX MiH (OTTaBa, 1997), Il mpoTokon
1o KonBenmii mpo gesiki Buan 3BuYaiHIX 030poeHs 1980 p.);

* 3amaroBajbHA 30post Ta 6oenpumacy (111 mporoxon Kon-
BEHIIi] PO AeAKi BUIM 3BHUUaitHuX 030poeHb 1980 p.);

* Ja3epHa 30pos, creniaJbHO MPU3HAYEHA I BUKOPH-
cTaHHA y 00MOBUX HisX BUKIIOYHO a00 B TOMY YHCII TS
TOTO, 00 CIIPUYMHHUTH MOCTIHHY CIIIIOTY OpraHam 30py
JIOIVHH, SIKA HE BUKOPUCTOBYE ONITHYHI MPUCTPOi, TOOTO
HE3aXWIIeHUM OpraHaM 30py abo opraHam 30py, SKi MalOTh
MPUCTPOT TSI KOPEKIIil 30py.

ABTOpamu GyI10 IPOaHaJIi30BaHO JOBOJIi BETUKHHA ITEPEIiK
BHIIA/IKiB 3aCTOCYBaHHS OKPEMHUX BHIIB 3a00pOHEHO1 30poi,
SIKAH OyII0 CKJIaJICHO 3a 3BiTaMH MIKHAPOIHIX MOHITOPHHTO-
BHX MICiif, MDKHAPOJHUX YCTAaHOB Ta HEYPSIOBUX OpraHiza-
Ii# 3 JOCTIHKSHHS BOEHHUX KOH(ITIKTIB, IHITHX OQIIIfHIX
Jokeped. JJocimKyBaimch BUTIAIKH 3aCTOCYBaHHS XIMIYHOI,
3aMaToBaIbHOI, TEPMOOAPHUIHO], JTa3epHOI 30p0i, KaCeTHUX
Ooempunacis, MiH pi3HHX THIIB B Cy4aCHUX BOEHHUX KOH-
¢uikrax 3 1991 mo 2022 pik Ta OKpeMo 3 IMOYaTKy MHPOKO-
MacmTabHO] arpecii pociiicekoi heneparrii.

VY 3B’s13Ky 3 0OMEXECHHAMH 10 00’ €My CTaTTi aBTOPaMH
HaBEACHO TITBKH JESIKI BUITAIKH 3aCTOCYBaHHS OKPEMHUX
BHIIB 3a00poHEH01 30poi, AKi Oyio 3a)ikcOBaHO Pi3HUMH
MOHITOPHHTOBUMH MicisiMu. Hipkde B XpOHOIOTIYHOMY TIO-
PSAAKY HaBEIEHO 3TafaHuil MepeiK, CHCTeMaTH30BaHUi 110
OKpeMuM BHaM Takoi 30poi. KopoTky xapakTepucTuky 3a-
CTOCOBaHHUX 3pa3kiB 3a00poHeHoi 30poi Ta Ooenmpumnacis 10
HUX TIOAAHO OKPEMUM ITiIPO3ALIIOM.

3acTrocyBanHs XiMiuHOI 30poi

B 2013 — 2017 poxkax B Cupii HeomHOPa30BO (iKCyBaIH
BHIIAQJKU BUKOPHCTaHHS XiMiuHOI 30poi pexnmom bamrapa
Acana, 3a nesskumu ganumu nonax 300 pasiB. Xoua Cupis
B 2013 poni minnucana i patugikysara KonBeHuiro mpo
3a00poHy XiMiuHOi 30poi. 3aikcoBaHO 3aCTOCYBaHHS peaK-
TUBHHX CHAPSIIB cucteMu M-14 B XiMiYHOMY CHOpSIIKEHHI,
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30kpema 3apiHnoM. Cepe/1 BUKOPHCTaHUX OTPYHHUX PEHOBHH
0OyB 3aCTOCOBaHMH TAKOX XJIOP, HAHOCHJIMCH MOBITPSHI yria-
PH HarmoBHEHHX «OOYKOBHX OOMO» 3 XJIOPOM Ha KHUTIOBI
paiioHM yTpUMYBaHHX OIIO3UIII€I0 HACEIIEHUX ITyHKTIB. 3a
JaHUMU pi3HUX JuKepel, 3arunyio Bix 381 no 1829 ocib,
3HaYHa KiIBbKiCTh 3aru0mux — aita [1-3].

Ha puc. 1-6 BigoOpakxeHO pO3MOALI BUIAAKIB 3aCTO-
CyBaHHS OKPEMHX BHJIiB 3a00pOHEHOI 30p0i B CydacHHX
30poiiHnx KoHpuikrax 3 1991 mo 2022 poku. Tyt i nani Ha
puc 1—6 1o BepTHKaIbHIN 0Ci BiJOOpaXE€HO KIIBKICTB KpaiH,
Ha TepUTOpii KkuX (200 SKNMH) 3aCTOCOBYBAJINCH BIJIITOBIIHI
BUIM OOETPUTIACIB.

3acTrocyBaHHA TepMoOapU4HOI 30poi

B 2000 poui B YeuHi:

5 — 22 6epesns 2000 poky mnig yac [pyroi yedeHCHKOT
BiitHn TOC-1 3acTocoByBaimcs poCiiChKOIO apMi€ro B 005X
3a ceno Komcomomnbebke Ta mpu mrypmi [ posnoro [5];

B 2015 — 2016 pokax B Cupii:

B >k0BTHI 2015 poky nBi myckoBi ycranoBku TOC-1A
«Comnnernex» Cun HanioHansHoi o0oponu Cupii HaHecn
yAap 10 MO3ULIAX 30pOHHMX CHJI OMO3MLIi B ropax IMiBHIY-
HO-CcXiaHOi Jlarakifi;

B 2015 poui B YkpaiHi:

13 ciuns 2015 poky 30poiini popMyBaHHS Tak 3BaHOI
«JIHP» 3acrocyBamu ycranoBku TOC-1 «byparino», 3 skux
BIZIKPHJIM BOT'OHB I10 OKOJIMIISIX HACEJIEHOTO MyHKTy Becene,
PO3TAIIOBAHOTO HEMOJAJIK MIXXHAPOIHOTO aepoIropTy B
JoHenrky. Ynapom y Binnosiaps apruiepii 93-i 6puragu 3C
YkpaiHu oJjHy yCTaHOBKY IiIONTO, OJJHY ITOLIKOPKEHO [6];

B 2020 poui B Haripuomy Kapabaci (Apuaci):

B 5x0BTHI 2020 poky min yac BipmeHo-A3zepbaiimxan-
CBKOTO 30pOifHOTO KOHQUIIKTY y O0MOBHX HisIX BUKOPUCTO-
ByBaJIM 00M/1Bi cTOpOHH KoH]utikTYy. MiHicTEpcTBO 000pOHH
BipmeHnii moBiZOMUIIO PO 3HUIMICHHS IPUHAWMHI OJHIET
ycranoBku TOC-1 3C Azepbaiimkany [7];

4 6epesns 2022 poky 3C pd B 6010 B UepHiriBebkiii 00-
nacti 3actocyBaiu cucteMy TOC-1A B 6010 3 miipo3ninamu
30poiiHuX cril YKpaiHu;

26 6epesns 2022 poky niapo3ainu 138 okpemoi moro-
cTpinenibKoi Opuraam 6 3arajabHOBIHCHEKOBOT apMii 3axiHOro
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Puc. 1. Bumaaku 3acTocoByBaHHS XiMigHOT 30poi
Ta OOETpHITaciB

1990
1995
2000
2005
2010
201

2020
2025

BifICHKOBOTO OKPYTY 3¢ p(h 3aCTOCYBaTH BaXXKy CHUCTEMY
BoraemMeTHOro Boruio TOC-1 «bypaTiHO» 10 XHUTIOBUX
MacuBax cenuiy Maa Porans Ta BinsxiBka XapkiBchKo1
0611. Uepes ooctpin 13-piuHa TiBUMHKA OTpUMAaa TPaBMH,
BiJl IKHMX 32 KUJIbKa JTHIB IOMepiia y JiKapHi.
3acTOCOBYBaJINCH 3pa3KH 030POEHHS POCIHCHKOI0 BUPOO-
nunrea: ycranoBku TOC-1 «byparino», TOC-1A «Conn-
eneky», TOC-2 «Tocoukay. Leit GakT cBiq4uTh PO HEHO-
TPUMaHHS KpaiHaMH — eKCILUTyaTaHTaM [UX CHCTEM, POCIEI0
SIK MiHIMYM, 3BHYAiB BilfHH 110710 3a00pOHH 3aCTOCYBaHHS
3anaoBaIbHOT 30poi Ta 30poi HeBHOIpKOBOI 11iT 1o Hacele-
HUM ITyHKTaM, MICIISIM IIepeOyBaHHS [IUBLILHOTO HACEJICHHSL.
3acTrocyBaHHA 3anaTI0BAJIBHOI 30poi

B 2014 poui B YkpaiHi:

HanpukiHi sunHs 2014 poky Ha cxoni YkpaiHu 3HaiIeHO
3aJIMIIKA 3aITaTbHUX €JIEMEHTIB, SKi, IMOBIPHO, IIOXOASATH BiJ
PEaKTHBHOTO CHapsiLy pociiicbkoro noxomkeHnst IM22C [8, 97;

14 cepnns 2014 poky B LiioBaiickky BiificbKOBI pociii-
CBbKOI (penepanii 3aBaany ygapy Mo Mo3uLisM yKpaiHChKUX
BifICHKOBHX;

12 6epesns 2022 poky B paiioni micra [lonacua B Jly-
raHchbKiil o0nacri, ke nepedyBaio miJ KOHTPOJIEM yKpa-
THCBKUX CHJI, 3a()iKCOBAaHO BUKOPUCTAHHS 3allalfoBajJbHUX
6oenpunacis Ty YIM22C, BUIYIIEHHUX 3 PEAKTUBHHUX CHC-
TEM 3aJIII0BOro BOTHIO. Pocilichka aBiallisi 3acTocoByBaia
OCKOJIKOBO-(hyTracHO-3amnamoBaibHi aBiabomou OD3AB-500,
30KpeMa mix yac o0ctpiniB YepHirosa;

22 oepe3ns 2022 poky yBeuepi pociiicbki oKymamiiHi
BiliChKa 3aCTOCYBaJIM 3anaitoBaHi Ooenpunacu 9M22C Han
iBHIYHO-3axi1HO0 okosnieto Kuesa i wactkoo 1o T'octo-
Memto ta Ipnento. Edexr Bin 3ananroBaHux Ta 0CBITIIO-
BaJbHUX Ooenpunacis 9IM22C, BUNyIIEHUX 3 PEaKTUBHUX
CHCTEM 3JIIIOBOTO BOTHIO, YACTO IUTYTAIOTh 3 (hochopHUMHU
Ooempunacamu.

3acTocyBaHHA JIa3epHOI 30poi

B 2016 — 2019 B YkpaiHni:

MOHITOpHHTOBOO Micieto OBCE HeogHOpa3oBo dikcy-
BaJIMCh O3HAKHM 3aCTOCYBaHHS JIa3epHOI 30poi B OKpeMuX
pationax Jlyrancekoi i Jlonenpkoi obnacteit 3 60Ky 30poiHIX

(bopmyBaHb pd;
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Puc. 3. Bunajiku 3acToCcOoByBaHHS 3aMajiiOBajIbHOT 30poi

1950
1995
2000
2005
2010
2015
2020
2025

B 2016 — 2018 pokax 4oTHpH BilicbKoBOCITy>k00BIs [lep-
YKaBHOI IIPUKOPJIOHHOT CITy>KOM YKpaiHH OTpHMaN TPaBMy-
BAHHS PI3HOTO CTYIEHIO BaJKKOCTI, & CaMe OITiK CITKIBKH OKa
BHACJIIIOK ypayKeHH:I JTJa3epHUM IPOMEHEM, BTpara Ipares-
nmarHocTi oka Ha 50 — 80 % [10];

18 TpaBns 2022 poky Bine-nipeM’ep pociiicekoi peneparrii
IOpiii boprcos 3po0OuB 3as1By 1po Te, 110 3¢ pdh BUKOPHCTO-
BYIOTh B YKpaiHi KOMIUIEKCH JiazepHOi 30poi «3amipa-16».
Hapasi BunasnkiB BUKOpHCTaHHS Takoi 30poi Ha GppoHTi He
3a(hikcoBaHO Ta HEBioMa ii €EKTUBHICTb.

3acTocyBaHHS Ja3epHOI 30poi JUIs 3aCIiIUIIOBaHHS CIIO-
cTepiradvis, CHalIIepiB, OIEepaToOpiB HABIJHHUKIB KOMIIJIEKCIB
KEPOBAHOTO 030pPOEHHS TOIIO KBaJIi(iKy€eThCS SK TaKe, 110
BITHOCUTBCS IO 3a00pOHEHHUX METOIIB 1 3aC00iB BEICHHS
BilHH.

3acTtocyBaHHs MiH pi3HMX BHAIB

B 1991 poui B KyBeiiti B ouikyBaHHI HACTYITy BIHCBK KOa-
i ipakchbka apMisi BCTAaHOBHIIA Y3I0BXK KopaoHy Kyseiity
i3 CayniBchKoto ApaBi€ro Maiike 2 MIIH Pi3HOTHUITHAX MiH.
Uepes 3acTocyBaHHS CaMOPOOHNX BHOYXOBUX HMPUCTPOIB 3
00Ky ipakIiB KoaJiliifHi Bificbka 3a3HaJIN 3HAYHUX BTPaAT —
50 % Bij 3aranbHOI YHCETHHOCTI YOUTHX 1 mopaHeHux [11].

B 1991-1995 poxkax Ha Tepuropii KonumHaboi FOrocnasii
(y Tomy umcini B 1988 — 2002 pokax — y Kocwmeri, [liBnennin
Cep0ii Ta Makenosif).

B 1991 — 1992 poxkax y xoai 60#oBux niit B XopBarii pi-
BEHB BTpar Big MiH gocsras 30 % 0co00BOTO CKIaLTy.

B 1992 —1993 poxkax B I'pys3ii mmix gac rpy3uHo-abXxa3bpKoro
30potiHoro koHQIKTY 1992 — 1993 pp. npoTHIIXOTHI HAaTHC-
KHI MiHM yTacHOI il BAKOPUCTOBYBAINCS TPy3HHCHKUMHU 1
a0Xa3bKNMH BifiCbKaMu.

B 1994 — 1996 pokax B UeuHi ye4eHCHKIMH 30pOitHUMH
(dbopMyBaHHAMHU i Yac 00HOBUX Aiil IPOTH POCIHCHKUX
BIHCHK aKTUBHO BUKOPHCTOBYBAJINCSI MiHHO-BHOYXOBI IIpH-
crpoi (MBII), B Tomy gmcii camopo©OHi. 3a Bech mepion
6oitoBux miit BinOymocs 217 minpusis Ha MBII oco6oBoro
CKJIJly Ta TEXHIKM BHyTpimHiX Bifickk MBC p¢, 3arunyno
105 ocib, Oyino mopaneHo 478 ocib i BTpaueHO (BUBEIEHO 3
nany) 93 onuHUIG BiiCKKOBOT TEXHIKH.

B 1999 poui Ha kopaoni Mix TakrkucranoM 1 Y30ekwuc-
TaHOM IPOBOAMIIOCH MiHYBaHHS T1PCHKHUX PAHOHIB TaPKUIIb-
KO-y30€IbKOT0 KOpIOHY 3 00Ky Y30ekicTany. Taka iHimiaTuBa
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Puc. 4. Bunaaku 3acToCOBYBaHHS J1a3epHOi 30poi

1990
1995
2000
2005
2010
2015
2020
2025

o0rpyHTOBYBajIacss HEOOX1IHICTIO 3aXUCTy KOPJOHY Bij 60-
HOBUKiB-iciamicTiB. 3a CTaTHCTHKOIO, TUIBKH 3a 18 pokiB Ha
MiHax mizgipsanocs Maibke 800 3aKOHOCITyXHSIHUX MUPHHUX
TPOMAJISTH — HEKOMOATAaHTIB, 3 SIKUX 474 JTIOMWHYU 3aruHYIH,
30KpeMa JKiHKH 1 JTiTH.

B 1996 — 2006 poxax B UeuHi mif 9ac qpyroi 4e4eHCHKO1
BifHM HaMOUIBII BTPaTH POCIHCHbKI CHIIOBI MiIPO3ALIH, 110
JIUCIIOKYBAJIMCS B TipCchbKUX paiioHax YUedHi, Heciu depes
MiJPUBY Ha BIACHUX MIHHHX IIOJIIX, BCTAHOBJICHHUX Biii-
CHKOBHMH IIiJI Yac MepIIoi 4e4eHCHKOI KaMITaHii ISl 3aXUCTY
MiCIIb CBOIX THMYACOBHX TUCIIOKAIIN BiJ] HAaaiB 3 OOKY
Ye4eHCHKHX 30poiHNX (popmyBaHb. MiHHI 1osst Oynu BcTa-
HoBJeHi pocifickkuMu 3C 0e3 000B’AI3KOBHX KapT BCTAHOB-
JIEHHS] BUOYXOBHX ITPHUCTPOIB.

B 2002 porii 51 % 60ifoBUX BTpar poCiiiCbKUX BIHCHK Bij
IiAPUBIB Ha MiHax, 3 HUX 17 % — He3BOpOTHI BTparu [12,
13]. 3a mepion mpoBeneHHS APYrol YeueHChKOi BIHM Kep-
TBaMHM MIHHOI BiitHH cTaim 696 ocib, a 2349 ocib orpumanu
nopaHeHHs. BuTbIIicTs 3 4rcina 3aru0inx CKIaad HEKOM-
0aTaHTH — XKIHKHU Ta AITH: 3aTUHYNO 99 XIiHOK, TOpaHEHO
572 xinkwm; 3aruayno 130 miteit, mopaneHo 616 miTei.

B 2003 — 2011 poxax B Ipaky min gac apyroi Ipakcekoi
Biitnu 3C pecny6niku Ipak nporu Biticek CILA Ta Bennkoi
Bpuranii 3actocoByBanu Minu. KoaiiiHi Biicbka 3a3Hann
3HauYHUX BTpaT uyepe3 MiHu — 50 % Bix 3aragbHOI YMCEIhb-
HOCTI YOUTHX 1 TopaHeHux Ta 25 % i3 3arajgpHO{ KiTBKOCTI
BTPAYEeHUX TAHKIB Ta IHIIMX OpOHEMAIIHH.

32011 poky B Cupii 3 60Ky cupiiicbKoi apMmii, sIK 1 3 00Ky
MTOBCTAaHIIIB, aKTUBHO 3aCTOCOBYBAJIOCS MiHyBaHHS [14].

3 2014 poky B YkpaiHi 3 moyarky riOpuaHoi BiffHH Ha
CXOJIi HAIIOT iepKaBy MocTpakaano 833 muBiIeHI 0codwH, 3
SKHX 269 0ci0 3arnHys10, iHII 3a3HaJIH IIOPAHEHb 1 KaTilTBa.
3 mOMi>K 3ralaHuX XKepTB — 27, TOOTO KOXKHA AECATA, I TITH
[15]. Yracninox minpuBy Ha MiHaX i BHOYXOBHX HPUCTPOSIX y
30Hi 30pOHHOT0 KOH(IIKTY TUTBKHY 3a TpH Micsiui 2017 poky
3arMHYJO TIOHA] TPU AECATKU IUBUIBHHX, KUIBKICTH ITOpa-
HEHMX TIEpPEBUIINIO MIBTOPH COTHI Jrofedl. MiHu Ta BUOY-
XOBI IPHUCTPOT PO3KHIAHI MO BCii TepuTOpii KOHPIIKTHOT
30HH, 0COOITUBO y3IOBXK JIiHIT O0OHOBOTO 3ITKHCHHS 1 SIBISIOTH
c000F0 cepiio3Hy 3arpo3y IS MUBITFHUX 0Ci0, BKIIOYa-
toun gitei. [le va 70 % OinbIme, HiX 32 TaKAK Ke TEPiox
2016 p. [16].
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3a maammu OOH, Tinbku 3 ciuHs 1o BepeceHsb 2017 p. y
30Hi 00MOBHX il Bil MiH 3aruHyso i nopadeno 103 ocobw.
3a pik Ha [lonOaci yepe3 MiHu 3arunynu 25 6iinis. [IpoTs-
rom 2018 p. B okpemux paiionax JloHenpkoi i JIyrancbkoi
obnacTei, THMYacoBO HEIIIKOHTPOJILHUX ypsiy YKpaiHu, i
B «cipiii» 30H1 Oyio 3adikcoBaHO 65 mipUBIB BiliCHKOBOC-
TyxO0O0BIIIB HAa MiHaX, YHACIIOK SIKUX 3aruHyio 25 ocib.
Kpim Toro nopanenss orpumainu 84 ocobu, cepen SKuX
Oynu takox canepu. B 2019 poui i Ha nmoyarky 2020 poky
CTaTHCTHKA BTPAT aHAJIOTIUHA.

VY 2017 p. Ha xopzioHi M’ssuMu Ta banrazenry 3a pimieH-
HSIM ypsity M’sSSHMH BCTQHOBJIEHO MiHH Ha KOopzoHi 3 banrma-
Jienl, IMOBIpHO, 00 HE aTH MIOBEPHYTUCS NPECTaBHUKAM
HapOIHOCTI POXiHJXKa, SIKi BTEKJIM y CBill 4ac i3 KpaiHu.

B 2020 poui B Haripuomy Kapabaci (Apuaci) nig gac
BipMEHO-a3ep0aiKaHChKOTO0 KOH(IIIKTY BIpMEHCBKa CTO-
pOHa y BiiCBKOBUX LUISIX BUKOPUCTOBYBaJIa IPOTUIIIXOTHI
Ta MPOTHTAHKOBI MiHU. Ha ITiHii 31TKHEHHS BIHCBHK i BIOBXK
BipMeHO-a3epOaii/IKaHCHKOTO KOPIOHY BiI0yBaJIOCH IIijIb-
He MiHyBaHHA. BopHouac azepOaii)kaHCHKOI0 CTOPOHOIO
HE3aKOHHO MiHyBajachk TepuTopis ['pys3ii mis OokyBaHHS
MOXKJIIMBOCTI JUIS BIPMEHCHKHX T'PYH 3aXOAUTH 3 OOKY KOp-
noHy I'pysii Ha iX TepuTopilo.

26 mortoro 2022 poky 1o M. XapkoBy 30poitHi cuiu pdh
3acTOCYBaNHM KaceTHi 6oM6H 3 Minamu «Jlerectoky». MmoBip-
HO, ckunamch kacetn KMI'Y, ciopsimpkeni minamu [IOM-1
(IIdM-1c¢).

Amnani3 TocBixy 00HOBHUX il TOKa3aB, M0 MiHK Ta (yracH i
Ha TeTIepillIHii Yac BiirpatoTh 3HaUYHy poJib y OOHOBHX IisiX, a
B HU3III BUIAJIKIB BOHA OyJia 1 3aTHIITAEThCS JOMIHYIO4OFO [ 17].

3acTocyBaHHA KaceTHHX Ooenpunacis

Kacerni Ooenpumnacu — aBiabom6u, apTuiepiiicbki cHapsi-
I, PEaKTUBHI CHAPSAW Ta TOJIOBHI OJIOKM TAKTHYHUX PAKET Y
KaceTHOMY criopsikeHHi. KaceTHi Goenpumnacu BUKopucro-
ByBasy noHax 20 nepikaB I yac 30poHHUX KOHQIIIKTIB Y
nonazn 35 kpainax [18].

3a manumu, 30kpema, i Human Rights Watch 3adikcoBano
HACTYITHI BHITIA/IKA 3aCTOCYBaHHS KaCETHUX OO€NpUIIAciB B
nepion 3 1991 poky no tenepiniHiii yac (HaBeAEHO B XPOHO-
JIOTTYHIHN MOCiA0OBHOCTI):

B 1991 poui, B Ipaky ta KyBeiiTi mig wac onepamii
«byps B mycreni» 36poiini cunu CIIA Ta iX col03HHKIB
(®panuis, Cayniscbka Apasis, Bennka bpuranis) ckunynn
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Puc. 5. Bunmaaku 3acTOCOBYBaHHS 3MiH Pi3HHUX THITIB

1990
1995
2000
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61 000 xaceTHUX OOMO, 1110 MICTATH OIU3bKO 20 MiNBHOHIB
cy00oemnpuracis, 3 xux BIIC CIIA ckunymu 10 035 CBU-
87. KinpKicTh KaceTHUX OOENpPHIIAciB, BUITIICHUX apTHIIe-
pi€ro Ta pakeTHUMH CHCTEMaMH I1i yac BiiHU B [lepchkii
3aToli, HeBiJJOMa, aJie, 3a OL[IHKaMH, y KOH(UIIKTi OyJ10 BUKO-
puctano 30 MibioHIB abo Oinbiue cyoboenpunacis DPICM;

B 1992 — 1994 pokax B AHroi Oy 3HaiiieHi cyOboenpu-
nacu [ITAB (ix pemTku Ta Ti, 110 HE CHPALIOBAIN) B PI3HUAX
MICIISIX IO BCii TepuTopii Kpainu;

B 1992 — 1994 pokax B Haripnomy Kapabaci (Apuaci)
Hepo3ipBaHi cy0Ooenpuacy Oylio BUSBICHO IIIOHAHMEHIIIE
B 162 wmicisax. HallOinbI po3mOBCIOKEHUME THIIAMH CY-
600€rpunacis, siki Oyiu 3HEIIKOKeH] carepamy, € [ITAB-1,
HI0AB-0,5, AO-2,5;

B 1992 — 1995 pokax y bocHii ta I'epuerosuni 36poiini
cuin FOrocnasii (cepOcbka apMist) Ta 30poitHi popMyBaHHS
CaMOIIPOTOJIONIEHHUX PECITyONIiK BUKOPHCTOBYBAJIM HasIBHI 3a-
TIaCH KaCeTHUX OOENPUIIACIB Mijl 4ac rPOMaITHCHKOT BIHHH.
Jlirakn HATO 3acrocoByBanu 6omou CBU-87;

B 1992 — 1997 pokax B Taypkukucrani 3aikcoBaHO BH-
KOPHCTaHHS HEBCTAHOBJICHUMH 30pOHHIMH (hOPMYBaHHIMHU
KaceTHHX OO€npumnaciB B rpoMajsiHChKiH BiifHi. Y MicTi
I'apm Pamrreskoi nonmuan BusiBeno cyoooenpunacu IIOAB
1 AO-2,5;

B 1994 — 1996 poxax B UeuHi pociiicbki Bificbka BUKO-
PHUCTOBYBaJIN KaceTHI Ooenpumnacu npoTu 30poiHuX op-
MyBaHb YeueHchKo1 peciryOmiku [ukepist;

B 1995 poui B Xopgarii:

2 — 3 tpaBus 1995 poky BilicbkoBi hopmyBaHHs Peciry0i-
ku Cepbcpka Kpaina (PCK) Bukopucranm peakTHBHI cUCTe-
MU 3anmnoBoro Borar Orkan M-87 mist o6ctpiny M. 3arpeoa,
BHACJIIIOK 00CTpily BOMTO CIMOX 1 HOpPaHEHO IIOHAMEHIIe
175 mupHux xutenis. Kpim Toro, xopBaTchkuii ypsiz cTBep-
JUKYBaB, 110 cepOChKi Biiicbka 3actocyBanu 6omou BL-755
y M. Cicaky, M. KyTiHi Ta B310BX piuku Kyma;

B 1996 — 1999 poxu B Cynani ypsnosi cuiu CynaHy Bu-
kopuctanu Ha niBaHi CynaHy aBianiiiHi KaceTHI Ooenpu-
acy, CropsJkeHi cydbooenpunacamu PM-1 unimiiicbkoro
BHUPOOHUIITBA;

B 1997 poui y Creppa-Jleone Hirepilicbki MUPOTBOPIII 3
cotozy ECOMOG Bukopucranu 6om6u Beluga no cxignomy
Mmicty Kenema;

B 1998 pomi y Konym6ii BIIC Konym6ii 3acTocyBanu
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kaceTHi Ooenpunacu y Canto Jlominro, cenuii B femnapra-
MeHTi Apayka. ¥ 2009 poni Konym0ist moBinommia, mo pa-
Hillle BOHa BUKOPUCTOBYBaJIa KaCETHI OOENpHIacy B HIINX
BUIT4/IKaxX JJIsL HAra/ly Ha aepOAPOMH, SIKi BUKOPHCTOBYIOTHCS
HapKOTOPTOBLISIMH;

B 1998 poui B Ediomii Ta Epurpei HaHOCHIN aBiaynapu
KaceTHUMHU Ooenpunacamu, Ediomnis arakyBana aeponopr
Acmapa, a Epurpest — aeponiopt Mexkene. 36poitni cunu Edi-
orii Takox ckuzanu 6om6u BL-755 y nposinmii ['am-bapka
Ha 3axoxi Epurpef;

B 1998 — 1999 pokax B AnbGanii 30poiini cuim FOrocnasii
3aBlaBaJI TPAHCKOPJIOHHNX PaKeTHHX yaapis, a cuin HATO
3aBJAJI [ICTh HOBITPSIHUX yapiB KaCETHUMH OOETIPHITIacaMu;

B 1998 — 2003 pokax B [lemokparuusiii Pecrryomnini Konro
HEBCTaHOBJICHUMH BIHCHKOBHUMH ()OPMYBaHHSIMH Oy BUKO-
pucrani 6om6u BL-755 B ceni Kacy nHa tepuropii Kabano;

B 1999 poui B IOrocnasgii (Bkirowatoun Cepbiro, HopHo-
ropiro Ta KocoBo) mix gac omepanii «Coro3Ha crmay CIIA,
BenukoOpuranis Ta Hinepnanau ckunymu 1 765 kaceTHuX
60M0, o micTats 295 000 cydboenpunacis; CILIA ckunynm
omu3pko 1 100 kaceTHux 60M0O, epeBaxkHo CBU-87;

B 2001 — 2002 pokax B A¢ranicrani 30poiini cuiau CIIA
ckuHyaH 1 228 xacetHux 60M0, o mictmim 248 056 cy6-
Ooempunacis;

B 2003 — 2006 pokax B Ipaky koauiniini Bificeka CIIIA
ta BenukoOpuranii Bukopucranmu maibxe 13 000 kaceTHux
Ooerpumacis, sKi MiCTATh IPUONMK3HO Bix 1,8 10 2 MUTBIHOHIB
cy00o€enpumnaciB NpoTAroM TphOX THXKHIB BEIMKHUX OOIB.
Bceroro 3 1 tpaBus 2003 poky o 1 cepriast 2006 poKy JiTaku
CHIA cxunynu 63 6omou CBU-87;

B Yrauzi (naTa 3aCTOCYBaHHsI HEBiZIOMa) y MiBHIYHOMY
paiioni I'yny 3naiineHo 6om6u PBK-250/275 i cy66oenpu-
nacu AO-1;

B 2006 poui B JliBaHi [3painbebki Bilickka BUKOPHUCTO-
ByBaJIM KaceTHi 0Oenpunacu HaJaBOJHOTO 1 MOBITPSHOTO
0a3yBanHs npotu Xe36ommn. 3a oninkamu OOH, I3painb
BHUKOPHUCTaB /10 4 MiNbHOHIB cy000€enpHIacis;

B 2006 poui pik B I3paini napaminitapHa iciamicTcbka
opranizauis Xe3z0oiuia Bunycruia rmonasa 100 paker kuraii-
cbkoro BupoOHuITBa Type-81 kaniopy 122 MM i3 KaceTHUMHU
Goerprunacamu 1o miBHOYI [3paimto;

B 2008 poui B I'py3ii 30poiiHi cuu pociiicekoi denepanii
BHUKOPHUCTAJIN KiJIbKA TUIIIB KACETHUX OO€NPHIIACIB, SIK TOBI-
TPSHOTO, TaK 1 HA3eMHOT0 0a3yBaHHs, Y psiii MicLb y paiioHi
Topi B I'pysii. Takox I'py3ist BuKopucToByBana KaceTHi 6oe-
npunacy B KOHQIIIKTI 3 pocieto B cepirHi 2008 poky;

B 2011 poni B KamOomxi 36poitni cunn Tainanmy Buko-
PHCTOBYBaJIM KaceTHi Ooenpuriacy Ha Teputopii KamOomxki
IIi1 9ac MPUKOPJOHHOTO KoHpuiKTy B moromy 2011 poky;

B 2011 poui B JIiBii mpoypsanosi cuim Myammapa Kagnadi
BHUKOPUCTOBYBaJIM KaceTHi 6oerpunacu B Micpari, JliBisi;

2012 pik B CypnaHi: € 1Ba MMOBIIOMIJICHHS IIPO BUKOPH-
CTaHHs KaceTHHX Ooenpunacis 30poriHMu cuitamu CynaHy
B [liBnennomy Kopnrodani. 3HaiiieHO 3aIUIIKN Ta T0Ka3H
BUKOPUCTAHHS;

B niepiox 3 2012 poky B Cupii € Ho4aTKOM 3acTOCYBaH-
Hsl KaceTHUX OoemnpuIaciB y cupiicekomy koHuikri. Ci-
pilicbkuil ypsin 3anepedyBaB HassBHICTb 200 BUKOPUCTAHHS
KaceTHHX Ooenpwuracis, ane 30poiiHi cuiu ypsny bamapa

Acaza HecyTb BiANIOBIAAIBHICTH 32 OLTBITY YaCTHHY 3 TIOHA
630 arak KaceTHUMH OO€TTpUIIacaMu, 3apeecTpoBaHuXx 3 2012
1o cepenunu 2018 poky;

B Oepesni 2013 poky Ha M. A3a3 y niBHiuHii Cupii cku-
HYTO 9 BEJIMKHUX KaceTHUX O0MO;

B 2014 poui y IliBnenHomy CynaHi:

y motomy 2014 poky Coryx6a OOH 3 mpoTUMiHHOT [TisUTh-
Hocti (UNMAS) BUsIBIIIa HOBE MiCIIe MiHYBaHHS KaCETHUMHU
6oenpunacamu noonusy micra bop Ha goposi no Jxyou. ¥
BepecHi 2014 poxky IliBnennuii CynaH mOBIIOMHUB Ha S-ii
3ycTpidi JiepkaB-y4yacHUI> KoHBeHNil, 110 po3citiayBaHHs,
MpOBENICHE CIUTBHO 3 odiriitanMu ocodamu OOH, He 3Mor-
JI0 BU3HAUUTH, XTO BUKOpHCTaB 30poro. [liBnennnit CynaH i
VYranza 3anepeuyoTb BUKOPHCTAHHS KACETHUX OOEMPUIIACIB;

B 2015 poui B Cynani kaceTHi 6oenpunacu Oy BHKO-
pHcTaHi BilicbkoBO-NOBITpsiHUMU cuinamu Cynany B HyOii-
cekux ropax (IliBnennnit Kopnodan) mix uac HeBuOipkoBUX
O6oMOapayBaHb LUBUIBHUX TEPUTOPIH y JIIOTOMY Ta Oepes-
Hi 2015 poky. YV TpaBni 2015 poky HamiHIuIA 10IATKOBI
TIOB1JIOMJIEHHSI IO BUKOpHcTaHHs. Ypsin CynaHy 3rifHO 3
npoxanusiM Pamu besneku OOH Bin 29 yepsHs 2015 poky
NOBUHEH OyB pO3CIilyBaTu Ta IOSICHUTH LI IHIUAEHTH.

B 2014 — 2015 poxax B YkpaiHi:

y ceprHi 2014 poxy Miciero OBCE 6yno 3a10KyMeHTOBa-
HO 3aJIMIIKHM KaCeTHUX OO€NpHUIaciB Ha TEPUTOPii, KOHTPO-
JIbOBaHIN yKpaiHCHKUMH 30pOHHUMM CHIIaMU, 1 Ha TepHUTOPIii,
KOHTPOJIbOBaHIH POCICHKUMHU YIpyHNOBaHHIMH, JOKa3H
CBiIYaTh PO 3aCTOCYBAHHS KaCETHUX OOENPUIIACIB;

y ciuHi Ta Jrotomy 2015 poxy 00HIBI CTOPOHH KOHQIIIKTY
BHUKOPHCTOBYBAJIM KaceTHi Ooerpunacy.

B 2014 — 2017 pokax B JIiBii kKaceTHi OO€enpHIIacH BUKO-
PHUCTOBYBAJIHCS IIOHAMMEHINIE y IBOX BHUIIaJKaX: y Mepiox
3 rpynns 2014 poky no 6epesens 2015 poky, y Cupri ta
bin-/IxaBani (e miaTBEepIKEeHI JOKa3u AaHUX (HaKTiB). Y
201612017 pokax NpoIOBKYBaJH 3’ SBISATHCS JIOKa3H TOTO,
mo cwy JIiBilichKol HaIlloHAIBHOT apMil BUKOPHUCTOBYBAJIH
KaceTHi OO€enpUIIacH.

B 2015 — 2017 pokax B €MeHi 30poiiHa KOAIIlisl Ha YOI
3 CayniBcbkoro Apasiero B 2015 — 2017 pokax HeopHOpa-
30BO 3aCTOCOBYBaJIa KaceTHi OOMOM B HaCEJIEHUX ITYHKTaX.
VY 2018 pomui araku KaceTHUMH OO€npHUIIacamMu, HMOBIpHO,
tpuBaimy. Human Rights Watch, Amnesty International Ta
iHIII opraHi3anii 3a/I0KyMEHTYBaJIH JI0Ka3¥ IIOHaHMEHIIIe
23 arak KaceTHHUMH OoerpuIiacamu i yac koHmikry [18].

24 motoro 2022 poky [uist ypaxkeHHs LleHTpaibHOi MichKoi
nikapHi micra Byrenap 3C PO Buxopucranu OanicTuuHy
pakery cepii IM79 «Touxa» 3 kaceTHOr0 Ooeronoskoro 9H123.
Boeronoska mictuia 50 cydboenpunacis, a OTKe Masia HEBU-
OipkoBy niro. Pe3ynsrar 3acTocyBaHHs: 3ariHyJI0 4, IOPaHEHO
10 MBUTBHUX 0Ci0, OMIKOIKSHO OYHIBIO JKAPHIi, aBTOMO-
O1JIb IIBUKOI JOIIOMOI'H Ta I[UBIJILHI aBTOMOOIII;

28 moTtoro 2022 poky 1mo M. XapKiB 3aCTOCOBaHO 0o€-
npunacu PC3B, paiioH naainus i BUOyXy 00HOBHX eleMeH-
TiB — KU'TIOBI Mikpopaiionu IliBHiuna CanriBka Ta mooamzy
ByJl. KitoukoBcbka (iMOBIpHO — OCKOJIKOBI OOMOBI €l1eMeHTH
9H235, skMH CIIOPSIKAIOTHCS KACETHI TOJIOBHI YACTHHY THITY
9H139 peaxtuBHuX cHapsaniB IMSSK, OM525, 9MS31), mio-
HaliMeHIIe 46 XKepTB cepell MUPHOIO HaceNeHHs, 9 BouTux (6
nopociux i 3 nireit), 37 nopanenux (34 nopocnux i 3 gitei).
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3aranom 3 4 ronquHH paHKy 24 mrororo 2022 poky, Koiu
po3nouanacs mupokoMacmTabHa arpecis pociiicbkoi ¢e-
nepauii npotu Ykpainu, 1o 12 Houi 28 motoro 2022 poky
VYnpasninas BepxoBrnoro komicapa OOH 3 npaB sironuHu
(YBKIL) 3adikcyBano 550 >xepTB cepea HUBIILHOTO Ha-
ceneHHs B YkpaiHi: 142 3arubmux (22 qonoBiku, 19 xkiHOK,
4 XJIOMYUKH, 3 MiBYMHKH, a TAKOK 6 miTer 1 88 mopociux,
CTaTh SKUX ITOKH 1110 HeBigoma) Ta 408 mopaneHux (36 goo-
BIiKiB, 25 'iHOK, 6 IiBYarT, 2 XJIOMIIiB, a Takok 18 miTeit 1 321
JIOPOCIIHIA, CTaTh SIKMX TOKK Hepimoma) [19 — 20].

7, 111 13 6epesnst 2022 poky pociiicbKi Bilicbka 00CTpi-
st M. MukonaiB kaceTHUMH Ooernpunacamu «Cmepu»
Ta «Yparany, JIMIIE 32 OCTaHHIH JIeHb OyJI0 BOMTO J€B’STH
MHPHHX XKHTEIIB, SIKi CTOSUIN B yep3i 011 6ankomary [21].

BoeronoBku OanicTHYHUX pakeT, peakTHUBHI CHapsAH
PC3B, agianiiini kaceTHi 60MOH MICTATE cyOOO€mpHITIacH,
a OTXe MalOTh HEBUOIPKOBY [i10, €PEKTHUBHI 3 TOYKH 30pY
TaKTHUKH BUIAJIEHOT 3eMJIi, B TOH K€ 4ac HAaHOCATh 3HAYHI
YpaKeHHSI.

PesynpraTy aHanmizy qaHuX IIOJI0 BHIIA/IKIB 3aCTOCYBaH-
HSl OKpEMHUX BUAIB 3a00poHeH0i 30poi npeacTaBiIeHo Ha
puc. 718.

B pesynbrari npoBeneHOro aHalizy BUIAIKIB 3aCTOCY-
BaHHS 3a00pOHEHOi 30p0i BCTAHOBIIEHO, 1[0 HaifyacTimie
3aCTOCOBYBaJIach KaceTHI OO€npHIacy i MiHM Pi3HUX BUJIIB
(y T. 4. camopoOHi BHOYXOBi IPUCTPOT), 110 3yMOBJIEHO IIH-
POKOFO JIOCTYITHICTIO WX OOEMPHITACIB BHACIHIOK 1X HAKO-
MIUYEHHS ITiJ] 9ac XOJIOAHOI BifHM JIpyToi IMOJIOBUHU JBa-
ISITOTO CTOJITTS, @ TAKOXK BITHOCHO IIPOCTOIO TEXHOJIOTIEI0
BUTOTOBJICHHS. B MeHIIii Mipi, aje TakoX JOCUTH 4acTo
3aCTOCOBYBAJIMCS TepMOOApUUHi Ta XIMIYHI OO€NpUIIAcH.
[IpakTH4HO BCi pO3MIISIHYTI BHIH 3a00pOHEHUX OOENPHITAciB
BUKOPHCTOBYBAJIMCS I11J1 4ac 30poiHOi arpecii pociichkoi
(enepanii nporn Ykpainu (3a BUHATKOM XiMidHOT 30poi,
(hakTH 3acTOCYBaHHS AKOi ICHYIOTb, ajleé BOHH HE ITiATBEp-
JokeHi). OTpuMaHi MOKa3HUKH BTPaT BifiCEKOBOCITY)KOOBIIIB
Ta HEeKOMOATaHTIB BiJl OKPEMHX BHIIB 3a00poHEHOi 30poi

Puc. 7. Bunanku 3acTocyBaHHsI KOHKPETHUX BHIIB
3a00pOHEHOT 3001 B Cy4acHUX 30pOitHUX KOH(ITIKTaxX
(y % Bix 3araibHOT KiJTBKOCTI)

B KaceTHi Bl

B Tepmobapiuni B

B Ximi4Ha 36poa

B 3anantosanbHa 36pos
B /lasepHa 36pos

Mium pisHux eugie

MaroTh OLIIHOYHUH XapakTep y 3B’S13Ky 3 BIZICYTHICTIO B psiai
BHIAJKIB TOYHUX JaHUX a00 TX HEJOCTATHHOIO MiJITBEp-
JoKeHicTio. [IpoTe BOHN HO3BOJISAIOTH BUSIBUTH 3B SI30K MK
YaCTOTOIO 3aCTOCYBaHHS TOTO YM iHIIOTO BUAY 30poi Ta Ha-
HECEHUMH BTpaTaMH, BEJINKOIO MipOO TIOOIYHUMH, 3aBIISIKH
HEBHOIPKOBIH /1ii TaKMX BUAIB 30p0i Ta IBHUM HEXTYBaHHSIM
MIpaBWJIaMH 1 HOpMaMU Be/ICHHS BiifHU.

Junema BuOOpY, sSiKa M0OCTa€ mepe KOKHUM KOMaH U~
POM, TIOJISITa€ B caMe B OL[IHIOBAaHHI OTPHMAHOTO e(heKTy Bix
3aCTOCYBaHHS TaKUX BHIIB 30pOi Ta BiMOBIJAIBHICTIO 1 00-
MEKEHHSIMH, sIKi HAKJIa/1a€ MDKHApO/IHE T'yMaHITapHe IpaBo.

JesiKi IOpUANYHI ACTIEKTH 3aCTOCYBAHHS 3200pPOHEHHNX
BUIB 30poi

SIK CBITUNTH CBITOBA MPAKTHKA, U THX KpaiH, 10 MpH-
enHanucs o KoneeHiii, kaceTHi Ooenpumacu 3a00poHEHi.
Pemrty nepxaB GpopMaiIbHO HIYOTO HE CTPUMYE BiJ iX 3aCTO-
cyBanns. Lle MmoxyTs pobutn i CILA, i pocis, i YkpaiHa, i B
3BUYAMHUX BUIIAIKaX TaKi Aii MOXKYTb 3aCYJMTH IHIII KpaiHy,
IpaBo3axMcHi opraxizauii ado, Hanpukian, OOH. Ane ne
HE O03Hauae, 10 KaceTHI Ooerprunacu MoXkKHa 3aCTOCOBYBATH
SIK 3aBI'OJTHO.

OnHak, Mi>KHapO/IHE TyMaHITapHe MPaBO PETYIIOE Pi3HI
acrexTu BeneHHs BiliHM. Hanpukinan, XKeHeBcbki KOHBEH-
1ii mpsiMo 3a00POHSIOTH aTaKyBaTH MUPHE HACEJIEHHS Ta
LUBIJIBHI 00’€KTH. 3aCTOCYBaHHs KaCETHUX OO€NpHITIaciB
y MicTax, BHACIIJJOK SKOTO CTPaXJa€ MUPHE HACEJICHHS
(HaBITb SIKIIIO TOJIOBHOIO METOIO OyJIM BifICEKOBI 00>EKTH), €
HenpunyctumuM. Y 3Biti Micii OBCE B YkpaiHi 3a 6epe3eHb
2022 poKy HaroJoUIy€eTbCS Ha TOMY, 10 X04 YKpaiHa Ta po-
cis He € yuacHuKamu KoHBeHII1 3 kaceTHHX Ooenpunacis,
00u/1Bi cTOpOoHU 3000B’s13aHI KEPyBaTUCS 1HIIUMH Mi>KHa-
POAHUMH JIOTOBOPAaMH Ta BCTAaHOBJICHUMHU TpaBuiaMu. [1pu
LIbOMY BUKOPHCTAHHSI KACETHUX OOEINPUIIACIB U1 HUX HE
3a00pOHEHO — iX (hOPMaIbHO MOKHA 3aCTOCOBYBATH, SIKIIIO
HE MTOCTPAXJIA€ TPOMAASHCHKE HACCIICHHSI.

ToOTo HEeBMOIpKOBE Ta HENPOIOPIiifHE 3aCTOCYBaHHS
KaceTHUX OoenpunaciB Oyb-SKOI0 CTOPOHOIO, B PE3yJIbTaTi

3,3

Puc. 8. Po3nonin Brpar, y T.4. 6€3MOBOPOTHUX,
BICHKOBOCITYKOOBIIIB Ta HCKOMOATaHTIB BiJl OKPEMHX
BU/IIB 3a00poHeHOT 30poi (y % Bij 3araibHOT KIIKOCTI)
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SIKOTO CTPaKAATHUMYTh 1 THHYTh MHUPHI XHTeEJIi, MOXXe OyTH
B Maii0yTHLOMY pO3LIHEHO SK BIHCHKOBHH 31104MH. Po3ris-
JlaTH TaKi 3BUHYBaYe€HHs MOoXke MDKHapOJIHNUH KpUMiHaIIb-
HUH Cy[ Ta CyIu iHIIMX JEpKaB y paMKax YHiBepcaJabHOI
FOPUCTUKITIT.

¥ 2009 poui Mixnapoauuit Komiter YepBoHoro Xpecra
BH/IaB BKa3iBKH LI0/I0 TIyMAyeHHS! MIKHApOJHOTO T'yMaHi-
TapHOTO ITPaBa, TaKOX B1JIOMOTO SIK «IIpaBo BiiiHU abo 1paBo
30poitHux KOHQIiKTIBY [22]. JJomoBine Oyna MOTHBOBaHA
YCBIJIOMJICHHSIM TOTO, 1110 33 OCTaHHI KiIbKa ICCATUIIITh Bili-
Ha TiepeMicThiiacs OJrK4e 10 HacelneHuX myHKTiB [23]. Ls
TEHJICHIIIS CTepiia MEXyY MiK KOMOaTaHTaMH Ta IIUBLIEHUM
HaceJIeHHM 1 YCKJIQJIHIJIa PO3PiI3HEHHS MK 3aKOHHHMU Ta
HE3aKOHHUMH IUISIMH.

V¥ 3B’513Ky 3 IMM HaOyBalOTh HEAOMSIKOT aKTyaJIbHOCTI JjBa
3HAUYIli aCTIEKTH 3aKOHIB BIHHM — NPUHINIH BUOIPKOBOCTI
Ta MPONOPLIHHOCTI, 110 BU3HAaUYeHi y ctarTsax 48 1 51 Jlonar-
KOBOTO IPOTOKOIY 110 JKeHeBChKoi KOHBeHILIT [24].

BubipkosicTs

[TpuHuMN BUbipKoBOCTI 3a00pOHSIE MPSMI Halaax Ha LH-
BUTBHHX. 3TiJHO 31 cTarTero 48 Jl0MaTKOBOTO MPOTOKONY JI0
JKenescobkoi konBeH1ii (AP I), «3 MeToro 3abe3nedeHHs moBa-
TH T4 3aXKCTY IUBUTBHOTO HACEJICHHS Ta IIUBUIEHIX 00’ €KTIB
CTOPOHU KOH(QIIIKTY 3aB)KI1 PO3PI3HAIOTH IIMBUIbHE HAacEIEeH-
HsI Ta KOMOATaHTIBY», a TAKOK MixK IUBLILHUMH 00’ €KTaMHU Ta
BiIiCEKOBHMH 00’€KTaMHU 1, BIIIIOBITHO, CIIPSIMOBYIOTE CBOT
T JTUIe mpoTH BiicbKoBHX 00’ €KTiBY». Bororounm cropoHam
3a00POHSETHCS 3AIHCHIOBATH IPsiMi 200 HEBUOIPKOBI aTakH,
SIKI «HE CIIPSIMOBaHI Ha KOHKPETHY BIHCBKOBY LiJIb» [24].
Crattst 57 AP I Takox BuMarae, mo6 Jep>kaBu «poomin
BCE MOXIIMBE» IS [IEPEBIPKHU TOTO, 1110 META € BilICHKOBOIO
nino. KpiM Toro, BOHN OBHHHI «BXXUTH BCIX MOKJIMBUX
3aro0KHUX 3aX0/iB y BHOOpPi 3ac00iB i METONIB Hamamy 3
METOI0 YHHKHEHHS 200 B Oy/ib-sIKOMY BHIIaJIKy MiHiMi3amii
BHITIQJKOBOI BTPATH KUTTS cepell LNBIILHOTO HaceleHHs,
MTOPaHEHHS MUBUTBHUX 0CI0 1 ITKOTU MUBUTEHUM 00’ €KTaM.

11106 AisATH BIIIOBIAHO JI0 IHOTO NPUHIUITY, KOMOATaHTH
TIOBHHHI PO3PI3HATH THX, XTO Oe3M0CepeaHbo Oepe y4acTb
y 60HOBHX JisIX, 1 TUX, XTO «HE Oepe aKTUBHOI y4acTi y Bili-
CBKOBHUX JisiX» [25], a MOTiM MOBHHEH BXKUTH 3aXOJIiB, 00
YHUKHYTH IIKOAW OCTaHHIM.

[Tone 60to0 crano GiibIl IHTErPOBAHMM 13 HaCEJIEHUMHU
MMyHKTaMH, UBUIbHI 0COOH BiUyBalOTh «301IBIICHE 3Mi-
ryBaHH» [26] 3 koMOaTaHTaMH, IO IIie OLTBIIE 3aTEMapIOE
PI3HHIIIO Mk MUBITFHIUMH 0CO0aMH Ta KOMOATaHTAMH K. ..
YyacHUKHM 00HOBHX JTiii MOXKYTh BUKOPHCTOBYBATH 3MillIaHE
CEpelIOBHILE CyYacHOTO KOH(DIIKTY Ta 3amycKaT 30poo
3 TYCTOHACeJIeHUX paioHiB, 00 CIIPOBOKYBAaTH BOTOHb
y BIJNIOBi/Ib, SKUW BOMBA€ MUPHUX JKHUTECIIB 1 BUKIIHKAE
MiXHapoaHui ocyxn...» (Hanpukian, Capa Kpernc, «[{pyra
JIiBaHCHKa BiliHa: 3aCBO€EH] ypoku», BecHa 2007). Lle 3minty-
BaHHS CIIPHSIE 3aTyYCHHIO IIUBUIBHUX 0CI0 10 OOMOBUX il
1 cTBOpIOE (DYHKITIOHATBHY MOAIOHICTh MiJK KOMOaTaHTaMH
1 MK TUMH, XTO Oepe NeBHY y4acTh Yy BilICBKOBHX IifX.
Hampuknan, sk yaacHUKU 00HOBUX Mid, TaK 1 MUBLIBHI
MOXYTb 30MpaTu po3BiyBaibHi 1aHi. TuM He MeHI, y TOH
4ac K KOMOATaHTHU 3aBK/I1 € 3aKOHHUMM LIISIMH, [IUBIILHL
0Cc0o0M MOXKYTh OyTH LIJISIMH JIMIIE KIIPOTATOM TOTO Yacy»,
TIOKH BOHH OepyTh yuacTb y OooBux nisix. Lle o3nayae, mo

JIesKi IIUBITbHI 0COOU MEPIOANYHO € 3aKOHHUMU IIUISIMU
[27].

Crpareriyne 60MOapyBaHHs, K€ COIO3HUKH 311HCHUIN
i gac J{pyroi cBITOBOI BilfHH, TiJT Yac SIKOTO BOHH 3aCHTIAN
6omOamu 1ini MicTa, Oyii0 6 HE3aKOHHUM 32 CYYaCHUM MiK-
HapoAHUM IIpaBoM. HamaiHUKY He TUTBKK BXHIIM Hebararo
3an001KHMX 3aX0JIiB, II00 YHUKHYTH KEPTB cepell [IUBIIb-
HOT'O HACEJIEHHSI, aJle i HABMUCHO LUTMJIM B MUPHUX XHUTEIB
3 HaJIi€10, 10 MBLIBHI 0COOH, y CBOIO Yepry, NEpeKOHAIOTh
CBO1 ypsiiu morogutucs [28].

IponopuiiinicTs

3 IPUHIMIIOM PO3MEXKYBaHHS BIHCHKOBHX 1 IIUBLIBHUX
00’€KTiB TICHO TOB)SI3aHUH NPUHITHIT ITPOTIOPLIHHOCTI. 3rij-
HO 3 IIUM IPUHIIAIIOM, O4iKyBaHa BilicbKOBa BUTO/1a IOBHUHHA
NEpPEeBHILYyBaTH O4iKyBaHY LIKOAY LUBUIBHUM oco0aMm Ta
ixupomy MaitHy. Crarts 51 (5) (b) AP I 3aboponsie «Hanan,
SIKAH, SIK OYIKY€ThCSI, CIPHYMHUTD BUIIAJIKOBY BTPATY KHUTTA
cepell IUBITFHOTO HACEIICHHSI, TOPAHEeHHS IIMBUTFHUX 0Ci0,
ITOIIKOPKEHHS IIUBIILHUX 00’ €KTiB a00 1X KOMOIHAIIiI0, KA
Oyze HaIMIpHOIO II0/I0 KOHKPETHOTO 1 OYiKyBaJlacs mpsiMa
BilicbKOBa mepeBaray [24].

OLIHIOIOYH, Y¥ MAaJIU MICII€ BIIICEKOBI 3JI0YMHH B KOHTEK-
cti BiliHU B Ipaky 2003 poky — 30kpema, miJ 4ac 6010BOi
(a3u Mix Oepe3HeM i TpaBHEM — IPOKYpop MiKHapOAHOTO
KpuMiHanbHOTO cyny Jlyic Mopeno-OkamIio BUCTIOBUB CBOi
TIOIVISIIM Ha 1IeH IPaBOBUII NPUHIMIL. Y JIKCTI BiH 3a3HAYMB,
10 CMEPTh MUPHUX KHUTEIIB il 4ac 30poHHOro KOH)IIIK-
Ty, SIKOI0 O CepHO3HOI0 Ta CyMHOIO BOHA He Oyia, cama Io
co0i He € BIHCHKOBUM 3JI04MHOM. MXKHapOIHE TyMaHiTapHe
TIPaBO, 1110 3aCTOCOBYETHCS 10 30pOHHNX KOH(IIIKTIB, 1 Pum-
ChKHH cTaTyT MIDXKHApOIHOTO KPUMIHAIBHOTO CY/Ty JI03BOJISI-
I0Th BOIOIOYMM CTOPOHAM 3/1iHCHIOBATH MPOIIOPLIHHI Hanam
Ha BIfICHKOBI 00’€KTH, HaBiTh SKIIO BiJIOMO, IO 3aTHHYTH
a0o0 OynyTb HOpaHEeHi JesiKi HUBUIBHI ocobu [29].

[HIIMMEU cioBaMH, BUITAIKOBE YU HEHAaBMHUCHE BOMBCTBO
IUBLUIEHUX OCI0 He 3200pOHEHO MIXKHAPOTHHUM IIPABOM. AJie
IIKO/Ia IMBUIBHUM 0c00aM, sika SIBHO IIEPEBUIIYE OUiKyBaHY
BIHCBHKOBY IIepeBary, ToOTO HelpomnopuiiiHa mKo/a, 3a00po-
HSIETBCSL.

[Toni6HO BMMOraM HMpUHIUIY BHOIPKOBOCTI, 3T1IHO 3i
crarrero 57 AP I, Bix nepxaB BUMaraeTbcsi «poOUTH Bce
MOXJIMBE», 1100 NepeadaynTH KOy HUBIJIbBHOMY HaceJeH-
HIO Ta 3a0e31e4nTH, 100 BilichKoBa IiepeBara repeBuIyBaja
LIUBLUTBHY IITKOJY.

Bakatoun noTpruMyBaTHcs IPUHLIUIIB MIXXHAPOIHOTO T'y-
MaHITapHOTO Npasa 11010 BUOIPKOBOCTI Ta MPONOPLIHHOCTI,
JIeprKaBH MTPATHYJIH MiABUAIIUTH TOYHICTD 1X HAIUTIOBaHHS. Y
LOMY BiIHOIIICHHI BHCOKOTOYHI OO€MPUTIACH € CBOEPITHOIO
naHaieer0. BoHn € kopucHuME y BilichKOBil cdepi, ane,
HiONTO, MiHIMI3YIOTh KEPTBH CepeJl IMBUILHOTO HaCeIeHHS
1, TAKMM YHHOM, JIO3BOJISIOTH JIeP>KaBaM JOTPUMYBATHCS
MDKHapOJHUX IPaBOBUX 3000B’s13aHb. HaBiTh Ha3Ba miei
30poi — «po3yMHi OOMOM» — CBIIYUTH PO OYIKYBaHHS, 110
BOHA BiZINOBiJaTUMe ITOABIHHIM BUMOT'aM BiiCHKOBOI KOpH-
CTi Ta MDDKHAPOJHUM HOpMaM.

[TigTBepKyI0UH OOILSHKY BIfICBKOBOI KOPHUCTI, TeHe-
pan-neiitenant BIIC bactep [moccon nucas, 1o, 11 TOro,
1100 3aKPUTH IPOMHUCIIOBICTB Mif ac [Ipyroi cBiTOBOI BiitHH,
MU OyJi 3MYILIEHI HaliJIFOBATHCS HA LIl KOMIIEKCH Yepes
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HETOYHICTh HaIoi 30poi; choroHi HaM 1oTpidHO Oyio O Bpa-
3WTH JIMILIE TTapy KIF040BUX OyniBenb. Te, 40ro My iCTOpUYHO
Jocsaraim 00csroM, Ternep MO)KeMO BUKOHATH 3 TOUHICTIO.
3pemnIToro, METOI0 HIiKOIU He OyJI0 Mo0aynTH, CKUIbKH 60MO
MU MOXKEMO CKUHYTH, @ OTpuMaru pesynsTraru [30].

BenunuesHi TEXHOIOT14HI TOCSITHEHHS y BUKOPUCTAHHI
BHUCOKOTOYHOT 30p0i, 8 TAKOXK PO3BUTOK IHCTPYMEHTIB 300py
MOBITPSTHOT Ta KOCMIYHOT PO3BiJIKH 3HaYHO CITPOCTHIIN PO3-
Pi3HEHHS BifiCHKOBUX 1 IIMBUTBHUX UIEH, a TTIOTIM e(heKTUBHE
BpaKeHHS BilichKOBUX [31].

Bucokotoune 030po€HHs, 32 HOTO CJIOBAMH, € CHHOHIMOM
1 3ac000M JOTPUMaHHS MDKHApOAHUX HPUHIMUITB BUOIPKO-
BOCTI Ta mpormopiiitHocTi (Areas are selected based on data
fusion from a number of different sensors. See Belur Dasarathy,
«Sensor Fusion Potential Exploitation-Innovative Architectures
and Illustrative Applications» (00Gnacti BHOMParoThCsl Ha OCHOBI
3JUTTS JAHUX BiJI KUTPKOX PI3HUX JNaTduKiB) [32].

BucoxorexHosI0riuHe 030pO€HHS Ha/la€ BIHCHKOBUM O1J1b-
11e iHopMallii, 3a TOMOMOI0OI0 KO MOYKHA BiIPI3HUTH KOM-
OaraHTiB BiJI IIUBUTLHUX. BOHO TaKoXK TO3BOJISIE BIHCHKOBUM
TOYHO BHSIBIISITH Ta HALLIFOBATHCS HA OJHMX OCIO, Iaasan
iHmMX. [Ipy 1boMy 3MEHIIYIOThCSI 200 yCYBAIOTHCS CYITyTHI
30MTKH MUPHOMY HacelIeHHIO, 0OMEXYIOThCSl TPaBMYBaHHS
Ta CMEPTH 0Ci0, SIKi He € KOHKPETHOIO [IUULTIO aTaKy.

VYkpaiHa He MOXe JIaTi CUMETPUYHY BiJIIIOBIAb HA POCii-
CBbKy arpecio 3a KiJibKicHUM ckJajioM. L{boro He 3mMoxe »xox-
Ha JiepkaBa €Bpornu. | eBponeichki 1epKkaBu He NMParHyTh
710 11bOTO. IXHS BOoeHHA Gesneka IPyHTYeThCs Ha CHCTEMI
KOJICKTUBHOI OE3MEKH i TEXHOJIOTIYHIi niepeBasi. Buxomsun
3 ZIOCBi/ly BEIeHHS BiliHU 3 POCIi€I0, PO3BUTOK Ta pehopMy-
BaHHs 30poiiHux Cuin Ykpainu norpedye nepeocMUCIICHHS
miIXomiB 1o X OyniBHUITBA. [Ticst yCHiITHOTO 3aCTOCYBaHHS
BHCOKOTEXHOJIOTIYHOTO 030POEHHS, OTPUMAHOT0 YKpaiHOIO
BiJI IeprKaB-TIapTHEPIB, TEXHOJIOTYHA ITepeBara po3NIsAacTh-
csl SIK acCMETPUYHA BiJIIOBiIb HA MacOBaHE 3aCTOCYBaHHS
pocier 3acTtapinoro 030poenHs. [ToTpiOHO mIykatu Taki
BapiaHTH TexHiuHOro ocHameHHs 3CY, 1m0 1aayTh MOXIIH-
BICTP 3aBJIaTH HUIIIBHOI IITKOJIM IIPOTHBHUKY MTPY MiHIMi3aIlil
KO MUPHOMY HaceleHHI0. HeoOXiTHO IpyHTOBHO 3Mi-
HUTH niaxoau 1o nodymosu 3CY. Hacammepen, o0opoHHa
MPOMHUCIIOBICTh YKpaiHH MOBUHHA 3HAWTH CBOE MicIIE Yy Ipo-
necax po3poOiIeHHs i BUPOOHUIITBAa BHCOKOTEXHOIOTIIHOTO
030pO€HHS JieprKaB-TIapTHEPIB.

ABTOHOMHICTb

CydJacHi TEXHOJIOT11 JO3BOJISIFOTH CTBOPIOBATH 030POEHHS,
10 3[1aTHE CAMOCTIIHO HE JIUIIIEC BUABIIATH i OOMpATH LML, a
TAKOXX NPUIMaTH PilIEHHS 1PO iX 3HUIIEHHS 03 BTpY4YaHHs
JFOAMHU. Y 3B’S13KY 3 IIUM BBAXKAETHCSI HEOE3MEUHIM BUKOPH-
CTaHHS I[IJIKOM aBTOHOMHHX CHCTeM 030poeHHs. Hebesmin-
CTaBHO BBKAETHCS, IO OOWOBI pOOOTH HE 3MOXKYTH BiJIpi3-
HUTH MHPHE HAaCEJICHH BiJl KOMOATaHTIB, OTXKE MI>KHAPOIHI
NpaByJIa BEJCHHS BOEHHUX il OyayTh cepliO3HO MOpYIIEHi.

3 oy Ha Te, MO POOOTH JIFOTHh BiATOBITHO JO 3a-
KJIaJieHOl B HUX IIPOrpaMu, BCi BOHU MAlOTh NIEBHY CTYIIIHb
ABTOHOMHOCTI, TOOTO BOHU 3/1aTHI Ha SIKiCh JIii O¢3 BTpy4aH-
Hs1 moauHu. CTyniHb aBTOHOMHOCTI y poOOTiB Oy/e 3Had-
HO BIJPI3HATHUCS, 3aJIEKHO BiJ MoJedi. YMOBHO poOOTiB
MOXKHA PO3JUINTH Ha TPU KaTeTopii: «JIlouHa B CHCTEMI
ynpasiiaasa» (human in the loop), «ronuHa Hax cuCTEMOIO

ynpasiiaHsa» (human on the loop), «ronuHa mo3a cucremMu
ynpasiiaHsa» (human out of the loop).

[Tepmra xareropist Mae Ha yBasi, 110 poOOT MOXKe camo-
CTIHHO BUSBIIATH 1 0OMpaTy 11iii, aje pimeHHs npo ix 3HU-
LIeHHA NpHUiiMae monuHa-oneparop. JJo apyroi kareropii
HaJIe)KaTh CUCTEMH, 37aTHI CAaMOCTIMHO BUSBIITH 1 00MpaTH
LiJi, @ TAaKOX NPUHMATH PilleHHS NPO IX 3HUILEHHS, aje
JIOJUHA-0TIeparop y Oyab-sKHi MOMEHT MOX€E BTPYTHTH-
csl y 1el npouec i 3MiHUTH pimeHHs poboTa. I 10 TpeThoi
kareropii (HRW) Hanexars cucremu, 31aTHi CaMOCTIHHO
BUSIBJIITH 1 OOMpATH 11iJTi, @ TAKOXK IPUHMATH PilIEHHS PO
X 3HMIIEHHS 0e3 BTPY4aHHS JIIONNHH.

Pexomenganii mono MokJINBHX METOAIB Ta 3ac00iB
NpOoTHUAil 0KpeMHM BHAAM 3200pOHEHOI 30poi

Just epexTrBHOT NpOTHAIT BUIIE3ralaHUM BUIaM 3a00-
pOHEeHO1 30poi HEOOXITHUM € 3aCTOCYBaHHS KOMITJIEKCHOTO
TTiAXO/y JI0 BIIPOBADKEHHS OpraHi3allifHUX Ta BOEHHO-TEX-
HIYHUX 3aXOJIiB.

oo nporuaii kaceTHUM Goenpunacam apTuJiepiii-
CbKHX, aBiamiiHUX 3ac00iB J0CTABKH, 0AJICTHIHHM Ta
KPWJIAaTHM paKeTam

JIOLIJIEHUM € CTBOPEHHS CHCTEMH 3aBYaCHOTO BUSIBJICHHS
Ta IONEepePKEHHS PO PAKETHY, MOBITPsHY HeOE3MeKy Ta
apTWIEpifchbKi 00CTpiNK, BU3HAYEHHS! KOOPAMHAT 3ac00iB
BOTHEBOT'O YPa)KeHHsI, ITyCKIB paKeT, IIPOrHO3yBaHHsI (004HC-
JICHHsT) KMOBIPHUX KOOPIMHAT 00’ €KTiB (1i1ell) ypakeHHs B
peanbHOMY MacuiTabi yacy. Lle nocsiraerscst popmyBaHHIM
€IMHOTO PaJIi0JIOKaNifHOTO OJIsl Ta BUAABAHHSAM aKTyallb-
Hoi iHpopMauii. B SIKOCTI CHCTEMOYTBOPIOIOUMX €JIEMEHTIB
MIPOTIOHYETHCSL PO3MIIIEHHS CTAIliOHapHO Ha Oamrax (Io-
I7ax), IPUPOAHIX BUCOUYMHAX MYyJbTHCHEKTpanbHuX PJIC
JUIS BUSIBIIGHHSI KPUJIATUX PaKeT, KEPOBaHUX PEaKTUBHUX
cuapsiaiB PC3B, BITJIA Ha 3arpo3nuBuX HampsiMKax sIKOCTI
00’exroBoro [1I10, ITPO. Takox MoxirBO po3miterHs PJIC
Ha BHCOTHUX JITaJIbHUX araparax (crparocrarax, TepMOIIa-
Hax, AUPHKAOISIX), IKi OapakyloTh B 3arpO3JIMBUX paiioHax
Ha BUcoTax 15 — 25 kM Ta 3a0e31evyIoTh BUCBITICHHS MOBI-
TPSHOI Ta HA3eMHOi 0OCTAaHOBKH.

B sixocTi 3ac006iB akTHBHOI NPOTHIIT KACETHUM, TEPMO-
OapuyHMM, 3alaIIOBAILHUM OO€NpHIIacam, MPOHOHYEThCS
HaCTYyITHE.

Haii6ub11 eeKTHBHUME BBa)KAIOTHCS 3aX0AH 3a00pOHH
JOCTYITy MiAPO3ALIIB Ta OKPEMHX 3aC00IB MPOTHBHUKA B
paiioHu rmycky OanicTHYHHX paket, komiuiekciB PC3B, Bax-
KHMX BOTHEMETHUX CUCTEM, BOTHEBHX TTO3HLIH 1aIeK001HHOT
apruiiepii. ToOTo 3axonu kKoHTpOarapeiHoi 6opoTsoH, 3a-
BYACHOTO BUsBIeHHs cTaproBux nosutliit OTPK, HanecenHs
BOTHEBOTO YPaKEHHS.

[Iporuaist xpunatuM Ta 6aTiCTUYHUM paKeTam, KepoBa-
HUM peakTHBHUM cHapsaaM PC3B, ski 3HaXOAATHCS B TO-
JbOTI, € OKPEMOIO HETPUBIaJIbHOIO 33/1aueto. TUM He MeHIle,
MIPONIOHYEThCS 3acTocoBYBary 3acoou PED, mocranoBku ax-
THBHUX TIEPEILIKO/] CHCTEMaM YIIPABJIIHHS Ta HaBiraiii JaHuM
3pas3Kam 30poi; cIry(iHr — BTpy4YaHHS B KAaHAJIH YIIPABIIHHS
JUIS MOTO TIepeXOIUIeHHs, BHECEHHS! XHMOHOI iHopMarllii B
I0JIbOTHE 3aB/IaHHS, 3aCTOCYBaHHS BUOYXOBHX I'€HEepaTopiB
YAApHOTO eJIEKTPOMArHiTHOIO BUIIPOMIHIOBAHHS JUISI BUBE-
JICHHS 3 JIa/ly JIEKTPOHHUX KOMIIOHEHTIB OOPTOBHX CHCTEM
KepyBaHHS IIUX 3pa3KiB 30poi Ta iX HOCIiB.
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Po3po0bsenns (MoaepHizanis, 3akyniBjif) 3pa3kis
(koMIIeKciB, cMCTeM) MPOTUIIOBITPAHOI, MIPOTHPaKeT-
HOi o0oponu (1aJi — ITI1O, ITPO) pi3Horo cTyneHIo eme-
nonyBaHHs. JJouinbHUM € cTBopeHHs koMmIuiekca 1110,
aHAJIOTIYHOTO HOpBe3bKOMY KoMmruiekcy NASAMS (anr.
Norwegian Advanced Surface to Air Missile System). Ha
MEPIIIOMY €Talli CTBOPEHHSI IIbOT0 KOMILJICKCY JOIIIEHUM €
3aCTOCYBaHHSI aBialliiHUX KEPOBAHUX PAKET CEPEHBOT lalTb-
HocTi P-27 kiacy «moBiTpsI-ITOBITPs», SIKi € HAOIMKEHUM
ananoroM paketu AIM-120A AMRAAM (anrn. Advanced
Medium-Range Air-to-Air Missile) i BupoOnsitoThest B Ykpa-
THHM Ta B SIKOCTI pajinokaniiHoi cuctemu 6optoBoi PJIC
BuHuIyBada CY-27, ado inmoi cymicuoi PJIC, 3 kpauumu
napaMerpamu. B skocTi caMoxinHOT 6a3u JOIIIFHO BHKO-
pHUCTaTH cepiliHe 'yCeHHYHE a00 KOJICHE IIaci 3aJIe)KHO BiJl
TaKTHKO-TEXHIYHUX BHMOT.

3acTOCyBaHHS 3€HITHHX apTHIEPIHCHKUX yCTAaHOBOK
mopaepuizoBanux IMJIKA 3V 23-2, 3PT'K «TyHrycka»,
ananoris 3PT'K «Ilanup-Cly», 3CY Gepard, siki BUKOPHCTO-
BYIOTh OOEMPUIIACH 3 IPOTPAMOBAHUM MIIPUBOM, 301IBIITY€E
€(EKTHBHICTh ypayKeHHsI BACOKOMAaHEBPYIOYHX ILIBHIKICHUX
a00 MaJIOMOMITHHX IIiJIel Ta CKOPOYYy€E po3XiJ OOENpHITACiB.
B nmopanbiioMy J0LiIBHO EpeHTH Ha OLIbII TOTYXHI 00-
enpurnacu kKamiopy 35 mm 3rigHo 31 crangapramu HATO.

B cepenHbOCTPOKOBIH MEPCHEKTUBI MPIOPUTETHUM €
CTBOPEHHS €IMHOT aBTOMaTH30BaHOI CUCTEMH YITPaBIIHHS
3opoitaumu Cunamu Yipainu (EACY 3C Ykpainu) sk ocHo-
BU CUCTEMH YIPABJIiHHS CHJIaMH 00OPOHH JIepiKaBH, 3 ypa-
xyBaHHsIM npoekTHHX pimteHb C4ISR (Command, Control,
Communications, Computers, Intelligence, Surveillance
and Reconnaissance — YrpagitiHHs, KOHTPOJIb, 3B>SI30K, 30ip
Ta KOMIT I0TepHa 00poOka iHdopmarii, cnocrepexxeHHs Ta
po3Binka) Ta craHaaprtiB kpain-uwieHiB HATO. B skocTi
€JIEMEHTIB aKTUBHOT MPOTHAIT TOIIIHHO 3aCTOCOBYBATH
BuUIIe3rajani 3acobu. [IeBHI e1eMEeHTH Takoi CHCTEMH 5K
€IMHOTO «IIM(POBOTOY MOJIsI 0010, 3 (HYHKIIIEIO BUCBITIICHHS
aKTyaJIbHOT 00CTaHOBKM B MaciiTabax KpaiHH MOXIIMBO pea-
JII3yBaTH BXKE CHOTO/IHI, 3aCTOCOBYIOYH ITPUBATHO-JECPKaBHY
KOOTIepallito, CIIMPAIOYHCh Ha JIOCBI]] BIPOBAKEHHS BOJIOH-
TEPCHKHX TPOEKTIB, TAKHX SIK CHCTEMa PO3BIJIKU Ta yIpaB-
JIHHSI BOTHEM apTuiiepii «Apta», «Kporusa» Ta mogioHux.
3a0e3medyeHHs CTINKUM 3B’SI3KOM Ta MepeIaBaHHsIM JaHUX
— KOMOTHOBaHMM CIOCOOOM, 3 BUKOPHCTAHHIM ICHYIOUHX
pajiopeseiiHIX, COTOBHX, OIITOBOJIOKOHHHX MEPEX Ta CYITyT-
HHMKOBOTO 3B’sI3Ky 1 Iepenayi Aanux, Hanpukiaz «Starlinky.
B nany cuctemy HEOOXiTHO MiAKIIOYUTH ITUBIIEHUN «KOH-
Typ» (3 ypaxyBaHHsIM 0OMEKEHB 111010 0OMiHY iH(pOpMAITii)
JUTs 3a0e3medeHHs (YHKIIOHYBAaHHS CHCTEMH OIOBIIICHHS
UBUIBHOTO HACEJCHHs PO PaKeTHUI Hamaj, MOBITPSHY,
XiMiuHy, 010JIOT14HY, MiHHY Ta Oy/b-sIKy 1HIITY HeOe3MmeKy
TEXHOTEHHOT'0 a00 MPUPOAHBOTO Xapakrepy. /i1 HMBLIBHUX
151 BKpail HeoOXxiHa iHpopmallis Mae OyTH OCTYIHA Yepe3
MOOIJIbHI JOJATKH LIEHTPaJIbHUX OPraHiB BUKOHABYOT BJIa M,
Harpukiaz, «iro».

InauBinyanbHuUil 3aXUCT Bil ypamadux eJeMeHTIB
KaceTHUX Ooenmpumnacis Ta MiH

HeoOxigHuM € po3po0iieHHsS Ta BUPOOHUIITBO B HAWKO-
poTiI CTpOoKH 3aco0iB IHIUBIAYAIBHOTO 3aXHUCTY, HAIPH-
KJIaJ 1HAMBIAyaJbHOTO IPOTHOCKOJIKOBOTO KOMOIHE30HY

JUTSL BIICEKOBOCITYKOOBIIIB, SIKU BUKOHAHUH 31 CIICI[iaIbHOT
OaicTH4HOI apaMiHOI (KeBJIapoBOi) TKaHWHHU. BiH Mae OyTn
3[IaTHUH 3aXMCTUTH BOSKA BiJ YIAMKIiB CHAPSIIIB Ta MiH, IIIO
JeTATH 31 WBUIKICTIO 10 150 M/c ipu maci 1 rpam Ta (omi-
OHAJIBHO) MA€ BUTPUMYBATH JIiI0 BiIKPUTOTO HOIYM sl ITPO-
Tsirom 10 — 30 cekyHa, a TakoX HEOOXITHO PO3POOHUTH ISt
BIHCBHKOBOCITYK0O0BIIIB MOAH(DiKaIii B3yTTs 3 MPOTUMIHHIM
3axucToM (TpuHaiMHi Big MiH [IOM-1(c)).

3axucT BilicbKOBHX IIPO31LIiB Ta HUBITLHOIO HACE-
JICHHS Bij 3aIaJII0BAIbHOI 30poi

JIOLIIBHYM € yKOMIUIEKTYBAaHHS 1HAMBIIyaJIbHUMH 3a-
c00aMU MOXKEKOTACIHHS OHOKPATHOT Jii, IKi MIiCTATh pe-
YOBHHHU Y (hOpMyY IOpPOULIKY abo Tero, 34aTHI TaCUTH BUCO-
KOTeMIIepaTypHi 3anaibHi cymimi, cronyku dochopy ado
MarHieBi, TEPMITHI CIIIaBH.

3axucT BilicbKOBHX IIPO31LIiB Ta HUBITLHOIO HACE-
JIeHHs BiJg TepMoOapu4Hoi 30poi

HeoOxiHi opraHizis 3aX0/iB CBOEYaCHOTO MOTIEPEIKECHHS
TIPO 3arpo3y 3acTOCYBaHH: Takoi 30poi Ta CTBOPEHHS YKPHT-
TiB, CXOBHII] ITiJIBUIIEHOT MIITHOCTI 3 aBTOHOMHOI F'epMETHY-
HOIO CHCTEMOIO BEeHTWIIAILIT. BrimmB ynapHo1 XBuiTi Biji TAKHUX
OoenpuIaciB 3MEHILYETHCS OJIOKYBaHHSM BIIACTHBOCTI BHOY-
XOBOI CyMiIlli OMUHATH TIEPEIIKOAHN, 3aTIKaTH B IPUPO/IHI Ta
IITYYHI OPOXHUHH, MiA3eMHI OyHKepH, OIiHIaXi, OKOIH,
TpaHIel, 3BOPOTHI CKaTH BHCOT, IPUPOIHI MOHMKEHHS pe-
nbedy, poBH, SIpH, OaNKH.

InauBigyanbHmii 3aXMCT Bij J1a3epHOi 30poi

HeoOxigHuM € po3poOiIeHHs Ta BUPOOHUIITBO 3aXHCHUX
OKYJISIPIB JUIsl 3aXMCTY OpraHiB 30py BiJl Ja3€pHOTO OIPOMi-
HIOBaHHS.

KopoTtka xapakTepucTuka OKpeMHX BUAIB 3a00poHe-
HOI 30poi Ta Goenpunacis, AKi 32cTOCOBYBAJIMCH B Cy4ac-
HHUX KOH(IIKTax

ABianiitHi kaceTHi 6oenpunacu:

PBK-500 — ABianiiiHa pa3zoBa 6oM00Ba Kacera, CIIOpsi-
JOKy€eThes cybboenpunacamu AO-2,5 abo IIIOAB-0,5;

AO-2,5 (PT, PTM) — ockonkoBuii cy0bo€enpumnac Macoro
2,5 xinorpamu, PBK-500 mictuts 108 ockonkoBux cyd0o0e-
npumnacis AO-2,5;

IITOAB-0,5 — KyBEKOBa OCKOJIKOBA aBialliiiHa 6omOa (1a-
PHKOBasi OCKOJIOUHAs aBuabomoa);

DPICM - Dual-Purpose Improved Conventional Munition
— YIOCKOHaJICHWH 3BMYalHUH Ooenpumac moaBiiHOroO mpu-
3HAYEHHS;

BLG66 Belouga — apianitina 6om0oBa kacera (ppaHiry3n-
KOTO BUPOOHMLTBA, po3pobieHa B 1978 p. pipmamu Matra
S.A. ra Thomson Brandt Armements. Bara 3apsmkeHoi
kacetu 290 kr, nosxkuHa 3,3 M, miamerp 0,36 MM, OCHOBa
migBicku 356 MM (cranmaprraa mis kpain HATO). Kacera
cnopsimpkaetses 151 cybboenpunacamu chepuaHoi GopmH.
Bara cy66oenpunacy 12 kr, niamerp 66 mm. bom6u ta Me-
XaHI3MH 1X BUKUIAHHS PO3MIIICHI Y IHIIHAPHYHIA YacTHHI
Kopirycy 6mokamu no 8 mtyk. bomboBa kacera Belouga pos-
paxoBaHa Ha OoloBe 3acTocyBaHHs 3 BUcoT 60 — 120 M ipu
IIBUJIKOCTSIX TTOJIBOTY JriTaka-Hocis 630 — 1000 km/rox, mpu
HaBaHTAXXCHHAX 10 8,5 T B miama3oHi Temmeparyp Big -30
1o +70 °C. I1pu 3a3Ha4eHnX ymMoBax 00MOM 3 onHi€T KaceTH
po3cirorThes Ha o 120 — 40 m abo 240 — 40 m. JToBxu-
Ha AUISHKY, 010 ypakaeTbesi, 120 abo 240 M BuOupaeTbes
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B 3aJI€)KHOCTI BiJl pO3B’sI3yBaHOI0 3aBAAaHHS 1 3a1a€ThCA
JHOTYHKOM 1iepess OomOomeranHsaM. Ha BunnmtyBaui Mirage
F-1 moxHa mizBilIyBaTy 10 MIECTH KaceT.

CBU-87 Combined Effects Munition (CEM) — kacerna
aBiarifina 6om0Oa BimpHOMamaroua (CBU — Cluster Bomb
Unit). bazoBa moxudikauis CBU-87 npusnaueHa Jyuis cku-
JTAHHJ 3 JTiTaka Ha Oy/b-sIKiil BUCOTI Ta MPH OyIb-SKii IIBUJI-
KOCTI BITPY. 3aJI€XKHO BiJI IBUIKOCTI 0OEPTaHH Ta BUCOTH,
Ha SIKif KaceTa BiJIKPHBAETHCSI, BIH MOXKE ITOKPUBATH IIIO-
nry Big 20x20 meTpiB (HA3bKa BHCOTA BUKH/Y Ta MOBUIFHA
mBUAKIcTs 00epTanust) 10 120%240 meTpiB (Benrka BUCOTA
BUKHY Ta BUCOKa IIBUAKICTE obepranns). CBU-87 ckia-
naetbes 3 kacetn SUU-65B, 202 cy606oenpunacis BLU-
97/B. KoxxHuii cy000€IpHIIac sSBIIsie COOOFO SKOBTHI IMUITIH/P
JOBXHUHOIO 20 CAaHTHMETPIB 1 liaMeTpoM 6 CaHTUMETDIB.
Cy66oenpumacu BLU-97/B 6pone6iitHo-ockomkoBi. CBU-87
TaKoXX MOXke OyTH OCHAIIEHHH 10aTKOBUM JIaTYNKOM HaOIu-
sxenHst FZU-39/B 3 10 ycraHOBKaMy BUCOTH CIIPALIIOBaHHSI.
Bara CBU-87 — 431 kr. CBU-103 — xopuryema Bepcist CBU-
87, BUKOPHCTOBYETHCS B TIOETHAHHI 3 XBOCTOBHM KOMILIEK-
TOM HaBeJeHHS OOENPHIIACIB 3 KOPEKLIEIO BIUIUBY BITpY;

BL755 — O6puranceka kaceTHa O0MOa BUIBHOTO MaiHHS
3 OCKOJIKOBUMH Ta NMPOTUTAHKOBUMH CyOOO€mpunacamu;
Maca — 246 Kr, copsipkaiachk cyoboenpunacamu 1o 147 mr.
Bomb6a BL755 po3pobiena y 1960-x pokax Juist 3HUIIEHHS
JKMBOI CHJIM TIPOTHBHHUKA Ta OPOHETEXHIKH. Ypaxkarodi eJe-
MEHTH 3/]aTHI IPOOHBATH CTaJEBY OPOHIO TOBIIMHOIO 110
250 mm. Bom0a, BiAMOBIIHO 0 TOAINIHLOT TaKTHKHA RAF,
Oyia mprcToCcOBaHa JUIsl CKMIAHHS 3 MaJloi BUCOTH. YChO-
TO IiJ Yac BUPOOHUITBA OyJI0 BUITYIIEHO YOTUPU OCHOBHI
Bapiantu 6omou: Mk.1 (6a3oBwmii Bapiant), Mk. 2, Mk. 3 ta
Mk. 4. bomOy BL755 mMoru HecTn 6arato THIIB JIiTaKiB,
y Tomy umciai: Phantom FGR.2, BAE Hawk ta PANAVIA
Tornado. 3 ornsigy Ha BUCOKY OOHOBY LIHHICTH BUKOPHC-
TOBYBAJIaCh TAaKOX aBiamiero [Hail, 3axinnoi HiMeuunHu, a
mizHimre 1 Cep0Oil.

Kacerni 6oenpunacu quis OTPK, PC3B

M-14 — peakTuBHa cHCTE€Ma 3aJIIOBOTO BOTHIO pajsH-
cpkoro BupoOHuuTBa. [IyckoBa ycTaHOBKa — O60ioBa Ma-
mmHa BM—14 (inpekc TPAY — 8V32) misa mycky 140-mMmm
TypOopeakTuBHUX cHapsiniB M-14-O®, Oyna npuiinsiTa Ha
030poenHs PagstHChKOIO ApMiero B 1952 pomi, y 1955 poui
Ha 030poeHHs Oyno mpuitHATo XimMiuHui cHapsx MC-14, y
1958 poui — caapsix M-14]] 171st TOCTaHOBKH IMMOBHX 3aBIC.
L1 cucrema mpoTSroM TPUBAJIOTO Yacy BUITycKasacs pa-
JISTHCHKOI0 0OOPOHHOIO IIPOMHCIIOBICTIO 1, KpiM PaisiHCbKOT
Apwmii, nocTadanach 10 KpaiH-ydacHuUIbs BapiaBcbkoro go-
TOBODY, & TaKoX 10 AJbKupY, AHroin, KamOomku (e Bapiant
Ha ryceHnuHoMy maci), Kuraro, €runty, KHJIP, Comanni,
Cupii, Brernamy Tta Jlaocy.

Orkan M-87 — PC3B kaxnibpy 262 MM [OrociiaBCbKOTO
BUPOOHMIITBA.

9M79-1 — TBepONANMBHA OIHOCTYIIIHYACTA PaKeTa pa-
ketHOTO KoMIuiekcy 9K79-1 «Touka-VY», 31 30ib1ICHOIO
JATBHICTIO MONBOTY 10 120 kM.

9K79-1 «Touka-¥Y» — pagssHCbKMI TAKTUYHUN PaKeTHUH
KOMIDIEKC, SIKU IT0YaB HATXOMUTH Ha 030poeHHs y 1989 porii.
JanpHicTs nonsoty paxer 30inbm1eHa 3 70 1o 120 km. Komr-
JIEKC BUKOPHCTOBYE PAKETH 3 O0€roIoBKaMu Macoro 482 Kr.

9H123K — kacerHa OoerosioBka paketd IM79-1, Hece
yiaMKoBy OoiioBy wacTuHy 3 50 cy60oenpumnacamu (0CKo-
KOBUMU €JIEMEHTaMU Barorw 7,45 KilorpaMm KOXKeH, 3 HUX
1,5 xr — BuOyxoBa pedoBuHa). Ctabinizaiis cyo0oempumnacis
B IaiHHI 341HCHIOETHCS CTPIYKOBUMH Maparryramu. Koxen
cyb6oemnpumac poscitoe 316 0CKOJIKIB Ha HEBEJIHKY ILIOILY,
OJTHAK 3aBISKH PO3KPHUTTIO KACETH Ha BUCOTI Oi3bpKo 2200 —
2250 metpiB ogna 6oitoBa yactiuna 9H123K 3narna ypasuru
OCKOJIKaMH LTI Ha IUTOMIi 10 7 TeKTapiB

9M27K — 220-MM peakTHBHHI CHaps 3 KaCETHUMH O0€-
TIPUITACAMH TSl PEaKTUBHHX CHCTeM 3aimioBoro BorHio (PC3B)
9K57 «Yparan», Turt BY — kaceTHa, 3 OCKOJIKOBUMHU OOHOBAMHU
eIIeMEHTaMH, JATBHICTh cTputbOu — Bix 10 10 35 kM.

IMS55K, 9MS525 — 300-mmM peaktuBHui cHapsa 1o PC3B
9K58 «Cmepu» Ta MopepHizoBaHoro 9K515 «Topramgo-C».

Tun BY — xacetna 9H139 3 ockonkoBumu 601HoBHMHU
eixemeHtamu 9H235; nanpHicTh cTpinsbu — Bix 25 no
70 km; Ooitoi enementn 9H235 — 72 wit., maca BE — 1,81
KT; po3Mipu — fiametp 69 mm, nosxuHa — 270 mm; maca BB
— 0,32 Kr; OCKOJIKH — Y BHIVISIII POJHKIB: Barowo 4,2 T — 96
mT., Baroto 0,8 r — 360 mT.

9M531 - 300-MM peakTUBHUI CHAPsLI 3 KACETHOIO TOJIOB-
HOIO YaCTHHOIO, OCHAIIEHOIO KYMYJISITHBHO-YIaMKOBUMHU
ootioumu enemenramu (BE):

JNANBHICTh CTPLIBOU — Bix 25 10 90 KM; KyMYJISTHB-
Ho-ockoakoBi BE 3530 — 616 mit. (3a iHIIMMHU JaHUMU —
588 wt.); maca BE — 0,24 kr; maca BuOyXoBOi pe4OBHHHI
(BP) — 0,035 kr; po3mipu — niametp 43 MM, goBxuHa — 118
MM; OpoHenpoouTTs — 120 MM roMoreHHoi OpoHi.

3aco0u MMCTAHIIHHOrO MiHYBaHHS:

IM27K3 «MukybaTop» — 220-MM peakTHBHHN CHapSI
st PC3B 9K57 «Yparan» (Moandikaist kKaceTHOro Ooernpu-
T1acy), 3aCTOCOBYETHCS JUIsl IMCTAHIIHHOTO MiHYBaHHS Mic-
LIEBOCTI, KOMILICKTYEThCS TOJOBHOI YacTuHO 9H128K3,
sika MicTuTh 12 kacet KIT®M-1M, KokHa KaceTa MiCTUTh
26 nporunixoraux Mid [IOM-1 (IIOM-1c);

KMI'Y — aBianiiiHa kacera Juist AUCTaHIIHHOTO MiHyBaH-
Hsl, y KOXHIH KaceTi criopsyxaerbest 64 minamu [IOM-1(c).
HItypmoBuk Cy-25 3naTHuil HecTH 10 6 KaceT, PpOHTOBHUH
6ombapnyBanbHUK Cy-24 10 7 Kacer;

«3emienenue» — iHXEHEpHa CUCTEMa IUCTaHIIHOTO
minyBanHs (IC/IM). 3oBHi cuctema Haragye PC3B «I'pan»
i «TopHamo-I'», 11st MiHyBaHHS BUKOPHCTOBYIOTECS O0€-
npunacy Kaniopy 122 MM 3 ABUT'YHOM Ha TBEPAOMY MaJIUBI,
CIIOpSKEH] PI3HUMHU TUIIAMU MiH (IPOTHITIXOTHUMH 1 IIPO-
TUTaHKOBUMH). KokHa MiHa o6iaiHaHa IIpOrpaMOBaHUMHU
camouikBinaropamu. IC/IM 3MOHTOBaHa Ha KOJIICHOMY ITaci
Bucokoi npoxigaocti KAMA3-63501, kinpkocTi Hanpasis-
rounx — 50, 7anpHICTE MiHYBaHHS Bif 5 10 15 KimomMeTpiB.

IIporunixoTHi, npoTuTaHKOBi MiHM, iHIII BUOYXOBI
NPHCTPOI:

[IMH-2 — nporunixoTHa gyracHa MiHa HaTHUCKHOI ii,
MIpU3HaYeHa JUIsl BUBEICHHS 3 Jlaly 0COOOBOTO CKIIAIy Mpo-
THUBHUKA. Ypa)KeHHs JIFOIMHI HAHOCHUTBCS 32 PaXyHOK pyHHY-
BaHHS HIKHBOI YACTHHHU HOTH (CTOITN) IIPH MiZPHBI 3apsiLy
MiHM B MOMEHT HAacTYIly HOTOIO Ha HAXMMHY KPHIIKY MiHH.
Bara minu — 0,4 xr, Bara BuOyxoBoi peuosunu (TT-40) —
0,1 k1, croci0 BCTAHOBJIEHHS — MIHHUM 3aropojiKyBayeM
[IM3-4I1 abo BpyuHy;
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I[TOM-3 «Menanpiion» — MiHa MMPOTHUIIIXOTHA OCKOJIKO-
Ba, BUCTPHOYyIO4Ya, KPYTOBOTO YPaXKE€HHsI, 3 HAalliBTOTOBUMH
Bpa)KarounMH eJIEMEHTaMH, KEPOBaHOI Aii, IpU3HaueHa JIs
YpasKeHHSI 0COO0BOTO CKJIay MPOTHBHUKA;

[NOM-1 (IIOM-1c¢) «JlenecTok» — HAUITPOCTIMIMH MTPO-
TUIXOTHUI Ooenpunac (IpoTUNiXoTHa (hyracHa MiHa) Mi-
HIMaJIbHUX PO3MIpiB, JIETKUi INITACTUKOBHH KOPITYC MICTUTb
40 r BHOYyX0BOT peUOBHHH, AETOHATOP HATHCKHOI Aii, CTae Ha
OotioBuii B3BOA mpoTsroM 1 — 10 XBWIIMH MICIIS CKUIAHHS.
s Bapianty [IOM-1c nependaueHo caMoIliKBigaTop, KU
crpanboBye yepe3 1 — 40 roxuH micins B3BOLY.

TepmobapuyHi (00’€MHO 1eTOHYI04M) OO€ENPUIIACH:

OIAB-500IT — 06’emHO-1eTOHY 04 aBiabomOba passH-
CBKOT0, Mi3HiIlIe — POCIHCHKOr0 BUPOOHUIITBA, € PI3HOBUIOM
¢yracHux aBiaboMO 1 Ipu3Ha4YEHa JJIsI ypasKeHHST )KHUBOI CHIIN
Ta TEXHIKH, @ TAKOX ISl pO3MiHYBaHHS MicLIEBOCTIi. 3acTo-
coByeTbes 3 BucoT Bix 200 1o 1000 MeTpiB npy MIBUAKOCTI
nitaka-Hocis 1o 1100 km/rox. Ilin yac BUOyXy B emineHTpi
3a ppoHTOM BHOYXOBOi XBIJI THCK ckianae 30 atmocdep, a
paniyc ypaxenns — 30 metpis. [Ipu npomy eHeprist yaapHoi
XBHJII 30epirae Air0 ypakeHHs Ha BEJIMKIH BiJICTaHi;

TOC-1 «bypatino», TOC-1A «ConHIleniek» — Baxka
BOTHEMETHA CHCTEMa 3aJIIIOBOTO BOTHIO, TPU3HAYECHA JUIS
BOTHEBOI ITIITPUMKH IiXOTH 1 TaHKIB, Ypa>KeHHsI )KUBOI CHIIH
MIPOTHBHHKA, BIAKPUTUX 1 3aKPUTUX BOIHEBHUX MO3UILIH Y
PI3HUX BU/IaX HACTYNAJIBHOTO i 00OPOHHOTO 0OI0, a TAKOXK
JUISl BUBE/ICHHS 3 JIa/ly JIETKOOPOHBOBAHOT TEXHIKH Ta TPaH-
cnoptaux 3ac00iB. TOC-1A «ConHiernek» Ha 00HOBIH Ma-
muHi (Ha 6a3i Tanka T-90) mMae 24 HanNPAMHUX IJIS 32y CKY
paket (TOC-1 «byparino» Ha maci OCHOBHOTO 00HOBOTO
tanka T-72 — 30 HanpsMHUX), 3aCTOCOBY€E HEKEPOBaHi pe-
axtuBHI cHapsamu MO.1.01.04M (kaniop 220mm, TOoBKUHA
3700 mmM, Bara 217 xr), edekrusHa nanbHicTh Aii TOC-1A
3 ypaskeHHsI el ckianae mpuomusHo 6000 M (3a messkuMu
nmaruMu — 10 10000 m);

TOC-2 «Tocouka» — nogansimii po3Butok TOC-1 «bypa-
tiHo» Ta TOC-1A «ConHuenek».

YcTaHOBKa 3MOHTOBaHA Ha HOBOMY Iiaci Ypain-63706 3
TIOBHUM IIPUBOZIOM 1 OPOHBOBAHOIO KaOiHOI0, Ma€ KpaH JUIs
NIepPEeBaHTAXKECHHS PEaKTUBHUX CHaps/iB T4 HOBY CHCTEMY
ynpaBiiHHA BorHeM. HoBwuii 60enpunac mae 30inbnieHy
JAIBHICTH (3 6 KM /10 15 KM), BIy4HICTB CTPLIBEOHM Ta 1oLy
YPaKeHHSI.

3anamoBanbHi 6oenpunacu Ana PC3B Ta apianiiini:

9M22C — 3ananroBaJIbHUI pEaKTUBHUM CHApsiL, Mae 00io-
By yactuy 9H510 sixa Mictuth 180 roToBUX 3anantoBaibHIX
esleMeHTiB. OCHOBHE IPU3HAYCHHS CHAPSY — I IaJ IOXKe-
1 Ha BEJIMKIH TUIOMIi 3 POCIMHHICTIO a00 IHIIUM TOpIOYUM
MarepiasioM. 3anaitoBajibHi €JIeMEHTH BUTOTOBJIEH] 3 MarHi-
eBoro crutasy MJI-5, MatoTs opMy mecTUrpaHHol IpU3MH,
3aroBHEHI MIPOTEXHIYHOIO CyMilImIo. 3ananbHi eJleMeH-
TH, L0 FOPATh, PO3CIIOIOTHCS Ha Mo 6nu3bko 6400 m?
(80x80 M), cTBOpIOIOYH BOTHHINA TOXKEXKi. TpuBaicTs ro-
PIHHS KOJKHOTO €JIeMEHTa CTAaHOBHUThH HE MEHIIIE 2 XB., MaK-
cUMaJibHa JanbHICTh — 19,89 kMm;

O®3AB-500 — ockoskoBO-(hyracHoO-3amajibHa aBialiiiHa
6om0a, mpu3HavYeHa JUIsl ypaskeHHsI JISFKOOPOHBOBAHOI Ta
JIETKOypa3IuBOl TeXHikH, cknaaie [IMM Ta iHImuX minei 3a
paxyHOK KOMOIHOBAaHOTO BIUIMBY (DyTacHOTO, OCKOJIKOBOTO Ta

TEPMIYHOTro 1oJiB. 3acTocoByeThes 3 BucoT 300 — 20000 M
npu mBuakoctsax 100 — 1200 km/rox. Maca 6om6u — 500 K,
Mmaca BP — 250 kr 3anansHoi cymimi + 37,5 kr O®; Temre-
parypa B enineHTpi BuOyxy csrae 900 rpaxycis, a Makcu-
MaJIbHUH pajiyc ypaxeHHs — 10 290 MeTpiB.

Jlazepna 30pos:

«3anipa-16» Ta «IlepecBeT» — KOMILIEKCH J1a3epHOI 30poi
POCiHiCEKOTr0 BUPOOHUIITBA. € MOBIIOMIICHHS POCIHCHKHIX
3MI npo okpeMi BUNaAKH 3aCTOCYBAaHHS LIUX CHUCTEM B P.
[TinTBeprKeH XapaKTepUCTUKK Ta (PaKTH 3aCTOCYBaHHS L€l
36poi B YkpaiHi Hapa3i HeBioMi.

BHUCHOBKHU

JocBix mmpokomacmTabHoi arpecii pociiicekoi (emepartii
M ATBEPIXKYE, 0 3a00pOHEH] BUAN 30p0i, 0COOIMBO KaceTHi
Oo€enpuIIacu Ta MiHU PI3HUX BUAIB, 3aJHINAIOTHCS MPHIHU-
HOIO YHCIICHHHX JIFOACHKUX KEPTB 1 pyHHYBaHHS )KUTIIOBUX
OyIuHKIB Ta 00’ €KTiB iIHPPACTPYKTYPH i Yac BEAEHHS
00HOBHX il pI3HOTO CTYIEHIO iHTeHCHUBHOCTI. Hebe3meka
3aCTOCYBaHHS TaKoi 30po1 MiICHITFOETHCS THM, IO 332 OCTaHHI
IEeCATWIITTA BiffHA mepeMicTuiacs OMKde A0 HaceIeHHX
myHKTiB. Ll TeHAEHIig cTepira MexXy MK komOaTaHTaMu
Ta UBLUIEHUM HACEJICHHSIM 1 YCKITaJHIIIA PO3PI3HEHHS MiXK
3aKOHHHUMH Ta HE3aKOHHUMH LUIAMH. Y 3B’SI3Ky 3 LIUM Ha-
OyBarOTh HEaOWSIKOT aKTYaTbHOCTI JBa 3HAYYIII aCTIEKTH 3a-
KOHIB BilfHM — IPHHIUTIN BUOIPKOBOCTI Ta MPOTIOPIIiHOCTI,
10 BU3HA4YCHO y cTarTiax 48 1 51 JlomaTkoBOTO MPOTOKOITY
110 XKeHneBchKOi KOHBEHIIII.

Po3mrsiHyTO IEpCTIeKTHBY 3MEHIIIEHHS TIOOIYHIX BTPAT IH-
BUTPHOTO HACEJICHHS IIUISIXOM 3aCTOCYBAaHHS OpraHi3amiiHuX
Ta TEXHIYHUX METOIIB Ta 3aCO0iB 3aXUCTYy Bia 3a00pOHEHOI
30poi, a TaKOK KOHTP3aXO/liB aKTHUBHOTO BILTUBY, 30KpEMa,
HEOOXiJHOCTI 3aCTOCYBaHHS BUCOKOTEXHOJIOTIUHOI 30pOi.

Hpuitasarta y 1980 pori II ta III mpoTokomnis o Konsewii
Ipo AesiKi BUAX 3BHYAHUX 030poeHb, B 1997 p. «KoHBen-
ii mpo 3a00pOHY 3aCTOCYBaHHS, HAKOTIMUCHHS 3alaciB,
BHPOOHUIITBO i ITepefady MPOTUIIXOTHUX MiH Ta Tpo iX
3HHLICHHS» CIIOHYKA€ AEPKaBH BChOTO CBITY yTPUMYBATHCh
BiJl 3aCTOCYBaHHA TaKHX BUIIB 030po€HHS. 3 iHIIOTO OOKY
OTTaBchbKa Ta iHII KOHBEHI[Ii BUSBIINCH KaTali3aTOpOM
MIPOIIECiB PO3BUTKY BUCOKOTEXHOJIOTTYHOT 30poi, IepeBeeH-
HJ 11 Ha IKICHO HOBUI1 piBeHB «iHTeNeKTyamizamii». Lle namo
MOXITUBICTB CTBOPIOBATH 30010, IO 3370BOJIHHSIE BUMOTaM
10710 BUOIpPKOBOCTI 1 MPOMOPLIHHOCTI, aje pa3oM 3 THM
MTOPOAMIIO HOBY IipobieMy y cdepi Mi>KHApOIHOTO T'yMaHi-
TapHOTO IpaBa — 3’ IBUIIOCS 030pO€EHHS, 37aTHE CaMOCTIHHO
He JIMIIE BUABJIATH i OOMpATH IMiJli, a i IpHiMaTH pilIeHHs
1po 1X 3HULIEHHS 0e3 BTpYYaHHs JIIONMHH. Y 3B’S3KY 3 LM
BBaKAETHCS HEOEC3IEYHUM BUKOPHCTAHHS LIIJIKOM aBTOHOM-
HUX CHUCTEM 030po€HHS. Y Tepiry 4epry, e 00yMOBICHO
THM, IO CaMi JOKYMEHTH MDKHAPOZHOTO TyMaHITApHOTO
IpaBa HEIOCTaTHBO JOCKOHAN, MICTATH 0arato mporaiuH
II0/I0 3aCTOCYBaHHS HOBUX BHIB 30pOi MIPOTH HHUBUIFHOTO
HACEJICHHS, XUTIOBUX OyIMHKIB Ta 00’€KTIB iH(pacTpyK-
Typu. Lle no3Bomse xpainam, ocobIMBO BUpOOHHKAaM 30poi
3 ZocTaTHIMHU (HiHAHCOBUMH MOMJIHBOCTSIMHU, PO3POOIATH
Ta IpuiMaTy Ha 030pOo€HHS BUAM 30poi, AKi MaroTh Haba-
rato OUTBII ypajkarodi BIaCTUBOCTI, € OUTBIN Iy TIUBUMH,
3MaTHAMH CaMOCTIIfHO BHOMpATH IIiNIb 1 BpaXkaTH ii B Hail-
JOUITHHIIITINA MOMEHT.
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[TepcniekTBY MOAANBIINX JOCIIKEHB OB s3aHI 3 BH-
BUCHHSIM IIPOLIECY «IHTEJIEKTyalli3auii» pi3HuX BUIIB 30pof,
TaKTHKH 1 MOPsAKY ii 3acTOCyBaHHS, pO3pOOJICHHSIM KOHTP-
3aX01iB Ta 3ac00iB MPOTHAIT 3 BAKOPUCTaHHIM Cy4acHHUX Ta
MEPCIIEKTUBHIX TEXHOJIOTIH 1 IUCTAHI[IHUX METO/IIB BILIHBY
711 3MEHILIEHHS JICTaJLHOCTI BINCHKOBHUX 1 I[UBIIILHUX, 30€-
PEXKXEHHS LUBLIBHOT iHYPACTPYKTYpH.

CIINCOK ITOCHUJIAHb

1.

10.

11.

12.

13.

14.

3BiT [HCTHTYTY rT0GanbHOI MyOIiYHOT MONITH-
ku. [EnxexkTponnunii pecypc]. — Pexum nocrymy:
https://www.gppi.net/media/GPPi_Schneider
Luetkefend 2019 Nowhere to Hide Web.pdf.
(dara 3Beprenns: 30.03.2022).

Hoga nopma. ¥V Cupii TpuBaroTh aTaku i3 3acTocy-
BaHHAM XiMiuHOI 30poi. CupilicbKo-aMepUKaHChKe
MeauuHe ToBapucTBo. Jltotuit 2016 poky.

Jonoriap He3anexHoi Mi>KHAPOIHOT KOMICiT 3 po3-
cuigyBanHs noni B Cupiiicekiit ApaOcekiit Pec-
ny6uini: A/HRC/28/69. Human Rights Council. 5
mororo 2015. C. 5.

Bodies scattered all over: Syrian gas attack kills and
poisons scores. Middle East Eye. Available at: https:/
www.middleeasteye.net/news/gas-attack-kills-18-
syrias-idlib-observatory-1708105490.
[Enexrponnmuii pecypc]. — Pexxum moctymy: https://
www.kavkaz-uzel.eu/articles/226144/.
[Enexrponnuii pecypc]. — Pexxum moctymy: https://
www.pravda.com.ua/news/2015/01/14/7054948/.
[Enexrponnuii pecype]. — Pexxum mpoctymy: https://
mil.in.ua/uk/news/z-yavylos-video-zastosuvannya-
tos-1-virmeniyi-proty-azerbajdzhanu/.
[EnexTponnnii pecypc]. — Pexxum moctymy: http://
armamentresearch.com/9m22s-incendiary-rocket-
components-documented-in-eastern-ukraine/.
[Enektponnuit pecypc]. — Pexxum goctyny:
https://mil.in.ua/uk/articles/ne-fosfor-rosiya-
vykorlystovuye-po-ukrayini-zapalni-snaryady-
9m?22s/.

O¢inifianit enexTpoHHMH pecypc depxaBHoi nmpu-
KOPIIOHHOI cy>k0m Ykpainu. [EnexrporHuii pecypc]|
— Pexxum noctymy: https://dpsu.gov.ua/ua/news/
CHergova-ymovirno-lazerna-ataka-okupantiv-proti-
prikordonnikiv/.

Kyptceitor T.JI., Mocos C.I1., TpemboBenpkuit M.I1.,
Scpko B.A. Minna 360post y oxyci cydacHUX BiiiH
i 30poitHux koHuikTiB. Hayk.-rexH. 30ipH. Hayko-
BO-/I0CTIITHOTO LIeHTpy [ eHepanbHoro mrady 36poii-
Hux Cun Ykpainu 2020. Ne 2(69). C. 116—121.
Banemxuit O.B. MurHOE Opy»KHe: BOIPOCH MHHHPO-
BaHMs 1 pasmuaupoBanust. M.: Kpadr. 2009. 576 c.
[Totrepu poccuiickux BOCHHBIX B UedHe — 0pUIaib-
HbIe ¥ HeopUIHaTbHBIC HaHHEBIE. [EnekTpoHHMit
pecypc]. — Pexxum moctymy: https://www.svoboda.
org/a/24185620.html (nara 3BepuenHs: 28.03.2023).
Hepo6a B. Ponbs MiHHOT 30poi B cy4acHUX BilfHax i
MPUKOPIOHHKX KoHpIikTax. 30. Hayk. mp. Harr. aka.
MPUKOPAOHHOI ciayx0u Ykpainu. 2019. Ne 3(81).
C. 155—171.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

MinHa 3arpo3a: mojecsTa XepTea MiAPUBIB — TUTH-
Ha. [Enexrponnuii pecypc]. — Pesxxum nocrtymy: http://
www.mil.gov.ua/news/2019/02/06/minna- zagroza-
shhodesyata-zhertva-pidriviv-ditina/ (/lara 38epHeH-
Hi: 30.03.2022).

OOH: Vkpaina Ha mepmoMy Micli 3a KUIbKICTIO
cMmepreii Bix BUOyXiB MiH. [ EnexTponHwmii pecypc]. —
Pexxum noctymy: https://www.pravda.com.ua/news/
2017/12/5/7164284/. (ara 3eeprenns: 30.03.2022).
Banenknii O.B. FOrocnasckas Boitna 1991-1995 rr.
M.: Kpadr. 2008. 528 c.

Use of cluster bombs. Cluster munition coalition.
Auvailable at: http://www.stopclustermunitions.org/en-
gb/cluster-bombs/use-of-cluster-bombs/a-timeline-
of-cluster-bomb-use.aspx.

Docherty, B. russia’s use of cluster munitions and
other explosive weapons shows need for stronger
civilian protections. Available at: https://www.hrw.
org/news/2022/03/21/russias-use-cluster-munitions-
and-other-explosive-weapons-shows-need-stronger.
3BiT PO JXEPTBU cepe]] LUBLUILHOTO HaceneHHs Mo-
HiTopuHrosoi micii OOH 3 npas smonnHu B YKpaiHi.

[Enextponnuii pecypc] — Pexxum moctymy: https://
reliefweb.int/sites/reliefweb.int/files/resources/
EN 32.pdf.

Human Rights Watch. Available at: https://www.
hrw.org/news/2022/03/17/ukraine-cluster-munitions-
repeatedly-used-mykolaiv.

Mixxnaponnuii komiter UepBonoro Xpecra. [Enex-
TpoHHMH pecype] — Pexxum nocrymy: https://www.
icrc.org/eng/war-and-law/index.jsp, (1ara 3BepHEHHI:
30.03.2022).

IHTepnperaniiini peKoMeH AT 00 TTOHATTS MPsi-
MOi y4acTi y BIHCPKOBHUX [isiX BimmoBigHO 10 MITI.
Mixuaponnuit ornsin Yepsonoro Xpecra 90 (rpy-
nenb 2008 p.). C. 991—1047; y 1021.

JonarkoBuii mpoTokon 10 JKeHeBCHKUX KOHBEHIIIN
Big 12 ceprHs 1949 poky, 10 CTOCYETHCS 3aXUCTY
JKEPTB MDKHApoIHUX 30poitHnx koHuikTiB (IIpoTo-
xoi I, 8 weprHs 1977 poky). [EnekrponHuii pecypc] —
Pexxum noctymy: https://ihl-databases.icrc.org/applic/
ihl/ihl.nsf/ART/470-750061?0penDocument. (ata
3BepHeHHs: 30.03.2022).

Konsenuist (III) npo noBomkeHHs! 3 BiHCHKOBOIIO-
noHeHnMHU. KoH(miKTH HEMIKHapOIHOTO XapakTe-
py. XKenesa, 12 cepnust 1949 poky. [EnexrponHuit
pecypc] — Pexum poctymy: http://www.icrc.org/
ihl.nsf/WebART/375-590006. ([lara 3BepHCHHS:
30.03.2022).

MKUYX. IaTepnperaniitii peKoMeHIAIIIT 00 MOHST-
TS IPSIMOT Y4acTi y BIICBKOBHX JifX BiIIOBIAHO 11O
MITI. (I'pynens 2008). C. 991—1047.

3BUUYa€eBe MIXHapoJHEe T'yMaHiITapHe mHpa-
BO, Oepesenb 2005 p. [Enmexrpounuii pecypc]
— Pexum moctyny: http://www.icrc.org/ihl.nsf/
FULL/612?0penDocument. (/laTta 3BepHEHHS:
30.03.2022).

. Tami [esic bixmn. Putopuka Tta peaibHIiCTh y 1O-

BITPSIHIN BiiHI: €BOJIOLiS OPUTAHCHKUX Ta aMEpH-

40

1(33)/2022 - WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

BoeHHO-TexHiYHa noniTuka

29.

30.

31.

32.

KaHCBKHUX i7ieil mpo crpaTeriuni OomOapayBaHHSs,
1914-45. Tlpiacron: Ipincron FOwiB. IIpec. 2004.
[poxypop MixHnap. kpuminansHoro cyny Jlyic Mo-
peno-Oxamrio. JIuctu 10 BinpaBHUKIB 1010 Ipaky
(9 mrororo 2006 p.).

I'en-n-T bacrep I'moccon. BB BucOkoTO4HOT 30poi
Ha MoBiTpsiHI 60ioBi xii. Airpower J. (Becna 1993).
C.4—10.

®imin Meitniarep. Touna aepokocMivHa AUCKPUMI-
Hallisl 3a MOTY>KHICTIO Ta MaiiOyTHe BiiiHU. Aerospace
Power J. 2001. Ne 15. C. 1—2.

Belur Dasarathy. Sensor Fusion Potential
Exploitation-Innovative Architectures and Illustrative
Applications. Proc. of the IEEE 85 (January 1997).
Pp. 24—38.

REFERENCES

1.

10.

I1.

12.

13.

14.

Report Global Public Policy Institute (GPP1). Avail-
able at: https://www.gppi.net/media/GPPi_Schnei-
der Luetkefend 2019 Nowhere to Hide Web.pdf
(accessed: 30.03.2022).

A New Normal. Ongoing Chemical Weapons At-
tacks in Syria. Syrian American Medical Society.
February 2016. Available at: https://www.sams-usa.
net/reports/a-new-normal-ongoing-chemical-weap-
ons-attacks-in-syria.

A/HRC/28/69. Report of the Independent Intern.
Commission of Inquiry on the Syrian Arab Republic.
Human Rights Council. 5 February 2015. P. 5.
Bodies scattered all over: Syrian gas attack kills
and poisons scores. Middle East Eye. Available
at: https:/www.middleeasteye.net/news/gas-at-
tack-kills-18-syrias-idlib-observatory-1708105490.
URL: https://www.kavkaz-uzel.eu/articles/226144/.
URL: https://www.pravda.com.ua/
news/2015/01/14/7054948/.

URL: https://mil.in.ua/uk/news/z-yavylos-video-zas-
tosuvannya-tos- 1-virmeniyi-proty-azerbajdzhanu/.
URL: http://armamentresearch.com/9m22s-in-
cendiary-rocket-components-documented-in-east-
ern-ukraine/.

URL: https://mil.in.ua/uk/articles/ne-fosfor-ros-
iya-vykorlystovuye-po-ukrayini-zapalni-snary-
ady-9m22s/.

URL: https://dpsu.gov.ua/ua/news/CHergova-ymo-
virno-lazerna-ataka-okupantiv-proti-prikordonnikiv/.
Kurtseitov, T.L., Mosov, S.P., Trembovetskyi, M.P.
& Yasko, V.A. Mine weapons in the focus of modern
wars and armed conflicts.

Valetsky, O.V. (2009). Mining weapons: questions of
mining and demining. M.: Kraft. 576 p.

russian military losses in Chechnya — official and
unofficial data. Avaiable at: https://www.svoboda.
org/a/24185620.html (accessed: 28.03.2023).
Neroba, V. (2019). The Role of Mining Weapons
in the Modern Wars and Border Conflicts. Coll. of
scientific works Nat. Acad. of the State Border Ser-
vice of Ukraine named after Bohdan Khmelnytskyi.
Ne 3(81). Pp. 155—171.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Minna zagroza-shhodesyata-zhertva-pidri-
viv-ditina. Available at: http://www.mil.gov.ua/
news/2019/02/06/minna- zagroza-shhodesyata-zhert-
va-pidriviv-ditina. (Accessed: 30.03.2022).
UN: Ukraine ranks first in the number of deaths
from mine explosions. Avaiable at: https://www.pra-
vda.com.ua/news/ 2017/12/5/7164284/. (Accessed:
30.03.2022).
Valetsky, O.V. (2008). Yugoslav War 1991-1995. M.
Kraft. 528 p.
Use of cluster bombs. Cluster munition coalition.
Available at: http://www.stopclustermunitions.org/
en-gb/cluster-bombs/use-of-cluster-bombs/a-time-
line-of-cluster-bomb-use.aspx.
Docherty, B. russia’s use of cluster munitions and
other explosive weapons shows need for stronger
civilian protections. Available at: https://www.hrw.
org/news/2022/03/21/russias-use-cluster-munitions-
and-other-explosive-weapons-shows-need-stronger.
Civilian casualty report United Nations human
rights monitoring mission in Ukraine. Avaiable at:
https://reliefweb.int/sites/reliefweb.int/files/resourc-
es/EN_32.pdf.
Human Rights Watch. Available at: https:/www.hrw.
org/news/2022/03/17/ukraine-cluster-munitions-re-
peatedly-used-mykolaiv.
Intern. Committee of the Red Cross. Available at:
https://www.icrc.org/eng/war-and-law/index.jsp. (Ac-
cessed: 30.03.2022).
ICRC. Interpretive Guidance on the Notion of Di-
rect Participation in Hostilities under IHL. Intern.
Review of the Red Cross 90 (December 2008). Pp.
991—1047; at 1021.
Protocol Additional to the Geneva Conventions of 12
August 1949 and relating to the Protection of Victims
of Intern. Armed Conflicts (Protocol I, 8 June 1977.
Available at: https://ihl-databases.icrc.org/applic/
ihl/ihl.nsf/ART/470-750061?0penDocument. (Ac-
cessed: 30.03.2022).
Convention (III) relative to the Treatment of Priso-
ners of War. Geneva, 12 August 1949. Available at:
https://www.icrc.org/ihl.nsf/WebART/375-590006.
(Accessed: 30.03.2022).
ICRC. Interpretive Guidance on the Notion of Di-
rect Participation in Hostilities under IHL. Intern.
Review of the Red Cross 90 (December 2008).
Pp. 991—1047.
Customary Intern. Humanitarian Law, March
2005). Available at: http://www.icrc.org/ihl.nsf/
FULL/612?0penDocument. (Accessed: 30.03.2022).
Tami Davis Biddle, Rhetoric and Reality in Air War-
fare: The Evolution of British and American Ideas
about Strategic Bombing, 1914-45 (Princeton, NJ,
Princeton Univ. Press, 2004).
Prosecutor of the Intern. Criminal Court Luis More-
no-Ocampo. Letters to Senders regarding Iraq (Feb-
ruary 9, 2006). (Accessed 09.02.2006).
Lt. Gen. Buster Glosson. Impact of Precision Wea-
pons on Air Combat Operations, Airpower J. (Sum-
mer 1993). Pp. 4—10.

O3BPOEHHSA TA BIMCbKOBA TEXHIKA » 1(33)/2022

41



Military technical policy

ISSN 2663-5550 (online)

31. Phillip Meilinger (2001). Precision Aerospace Power
Discrimination, and the Future of Warfare. Aerospace
Power J. Ne 15. Pp. 1—2.

32. Belur Dasarathy. Sensor Fusion Potential Exploita-
tion-Innovative Architectures and Illustrative Ap-
plications. Proc. of the IEEE 85 (January 1997).
Pp. 24—38.

Dykhanovskyi V., Pochernin S.

ANALYSIS OF THE APPLICATION OF
CERTAIN TYPES
FORBIDDEN WEAPONS IN MODERN
MILITARY CONFLICTS

The article analyzes the use of certain types of prohibited
weapons in modern conflicts during the period from 1991 to
the present, including the facts of the use of such weapons
by the russian federation during the large-scale aggression
against Ukraine. A list of types of prohibited weapons, am-
munition, as well as their impact on the increase in human
casualties and destruction of residential buildings and in-
frastructure is presented. It is shown that the danger of the
use of such weapons is exacerbated by the fact that in recent
decades the war has moved closer to populated areas. This
trend has blurred the line between combatants and civilians
and made it more difficult to distinguish between legitimate
and illegitimate targets. Some legal aspects of the use of pro-
hibited weapons are examined, particularly with respect to
the requirements of international humanitarian law regar-
ding selectivity and proportionality. The prospects for redu-
cing collateral civilian casualties through the use of organi-
zational and technical methods and means of protection,
as well as countermeasures of active effect, and the need for
high-tech weapons are considered. Adoption of Il and Il Pro-
tocols to the Certain Convention encouraged states all over
the world to refrain from using such weapons. The possibility
of creating weapons that meet the requirements of selecti-
vity and proportionality, but at the same time it has created
a new problem in the sphere of international humanitarian
law — there are weapons that are capable independently not
only to identify and select targets, but also to make decisions
about their destruction without human intervention. In this
regard, the use of fully autonomous weapon systems is con-
sidered dangerous. Prospects for further research are con-
nected with the study of the process of «intellectualization»
of various kinds of weapons, tactics and procedures of their
use, the development of countermeasures and countermea-
sures using modern and advanced technologies and remote
influence methods to reduce the lethality of military and ci-
vilian, to preserve civilian infrastructure.

Keywords: protected weapon, thermobaric ammunition,
mine, cluster bomb, submunition, high-precision weapon,
collateral damage, convention, international humanitarian
law.

Bioomocmi npo asmopis:
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AHAJI3 QI3UKO-XIMIYHUX
BJIACTUBOCTEM METAJNIEBUX
®PATMEHTIB KOPNYCIB
APTUNEPINCbKUX
CHAPAJIB HA OCHOBI
EKCNEPUMEHTAJIBHOTO
nigxony

B cmami npedcmasneHo aHanis icHyto4ux memoodis 0o-
CNiOXKeHHA Memarsesux mamepianie ma o0bepyHmMy8aHHA

ooyinbHOCMi 3aCMOoCy8aHHA pAcmpogol  eneKmpOoHHOI

MIKpOCKONIi ma peHmMaeHi8CbKo2o MIKpOAaHAI3Y, A MAKOX
onmucko-emicitiHoi ma Qyp’e E[IP cnekmpomempii Ak Hau-
6inbWw eghekMuBHUX Ma iHPoOpMamusHUX Memooig 00Ci-
OXXeHHA MIKpOCMPYKMYPHUX Xapakmepucmuk maeepoo2o
mina.

HasedeHo pe3ynsmamu nopigHansHo20 aHanisy ¢isu-
KO-XiMIYHUX Xapakmepucmuk ¢ppazmeHmis 152-MM 0CKoJI-
Koso-¢hy2acHux cHapadig OD-29, suzomossieHuUXx 3 pi3HUX 3a
NOX0O0XeHHAM Mamepianig (0ani gpazmeHm wmMamHozo
cHapada ma ¢ppazmeHm ekcnepuMeHmMasabHo20 CHapAoa),

OMPUMAHUX 8 X00i anapdmHux 00C/iOXeHb i3 3acmocy-
BAHHAM:

— CKAHYI04020 e/leKmpOHHO20 Mmikpockony JSM-6490LV
3 eHepeoducnepcitiHum cnekmpomempom INKA Energy
350XT;

— ONMUKO-eMIiciliHo20 cnekmpomempy;

— Qyp’e ETP cnekmpomempy ELEXIS SERIA E 580-10/12.

Knrouoei cnoea: apmunepiticokuli cHapso0, ¢i3uko-xi-
MiYHi Xapakmepucmuku meep0do2o mina, pdazmeHm cHa-
pAda.

BCTYII

Tema 3a0e3nedyenns 36poiiHux Cun YkpaiHu HOBITHIMH
OoernpunacaMu € HaJaKTyalbHOIO, TOMY Jep)KaBa aKTUBHO
PO3BHBAE BIIaCHY OOEIPUITACHY T'ajly3b, 3ATy4alOuH JI0 peati-
3a11ii 0oenpHIIacHOI POorpaMu MiIPHEMCTBA SIK IePKaBHOT,
TakK i MpUBaTHOI ()OPMH BIACHOCTI.

[Tpu 11boMy, y 3B’SI3KY 3 pO3ipBaHHSIM CTaJIMX KOOTIEpallii-
HUX 3B’513KiB 3 p) B 4aCTHHI MOCTa4aHHS CIIeLiaIbHUX MaTe-
piayiiB, TIOCTAa€ NUTAHHS AKTHBHOTO iMIIOPTO3aMillleHHsI Ta
AuBepcudikanii X noctauaHHd 3 ypaxyBaHHSIM MOXIIUBO-
CTel MPOMUCIIOBOCTI KpaiH-iapTHepiB. | TyT BUHHKAE mpo-
Os1ema BiINMoOBiAHOCTI HUX MaTepiajiB 3aJaHMM BUMOTaM.

TakuM yMHOM, TUTAHHS NOIIYKY €()eKTUBHUX TEXHOJIOTIN
aHaJi3y BIAMOBIAHOCTI MarepialiB, OTPUMaHUX B paMKax
Iporpam iMIOPTO3aMillleHHS Ta TUBEPCU(IKaIlii TocTa4aH-
HS, BUMOT'aM J1i04901 KOHCTPYKTOPCHKOI Ta TEXHOJIOT14HOT
JIOKYMEHTaIii BUCYBAa€THCS Ha NMEPEHIH IUIaH y NUTaHHI
CTaJIOr0 PO3BUTKY Ta 3a0e3NEUeHHS MaTepialiaMy BiTUH3-
HSIHOT OO€MpPHIIAcCHO]T raiys3i.

MeTtoro poborH €:

— aHAJI3 iCHYWYHX METOMIB JOCIIPKCHHS METaJICBUX
MarepiaiiB, 30KpeMa JJIsi BATOTOBJICHHSI KOPILYCiB CHAPSIB,
Ta BUOIp ONTHMATBHUX METO/IB JOCHiKCHHS;

— MOPiBHSAJIBHI J0CTiTxKeHHs MaTepiaxy QparmeHTis
KOPITyCiB CHaps/iB, BUTOTOBJICHUX SIK 3 TPaJULIHHUX MaTe-
piaiiB, Tak i 3 MarepialiB, OTpUMaHHUX B pe3yJbTari iMIIop-
TO3aMIIlEHHs Ta AuBepcHdiKallil mocrayaHHs;

— IoBeTIeHHs e()eKTHBHOCTI METOIIB CKaHIBHOI CIICKTPO-
HHOT MIKpPOCKOTIii 1 peHTTeHIBCHKOTO MIKpOaHaJIi3y, METO/IIB
EIIP-criexTpocKkomii As1st TOCIiDKEHHS. MaTepialliB KOPITyciB
CHapsAIB Ta MOXKIIMBOCTI BUKOPUCTAHHS LIUX METOMIB JUIS
JIIarHOCTHYHOTO CYIIPOBODKEHHS pO3POOIEHUX TEXHOJIOTIH
3aJ]aHOTO JPOOJICHHS TP BUTOTOBIIEHI OO€NPUIIACIB.

Hwxye HaBeneHi pe3ysnbTaTu JOCIIIKEHb, OTPUMaHUX
¢axiBusamu [HcTuTyTy MexaHiku imM. C.I1. Tumomenka HAH
Vkpainu, Texuiunoro nentpy HAH Vkpainu ta Lenrpains-
HOTO HayKOBO-IOCJIITHOTO IHCTUTYTY 030pOEHHS Ta BilICHKO-
Boi TexHiku 30poiiHux Cnin YkpaiHu.

1. AHaJi3 iCHYyI0UMX MeTOIiB J0CJiIKeHHSI MeTaJleBUX
MartepiaJjiiB Ta BUOip ONTHMAJIBLHUX iIHCTPYMEHTIB A0CTi-
AKeHb, 30KpeMa ISl OPIBHUILHOTO aHallizy pparMeHTiB
KOPITyCiB CHaps/iB, BATOTOBJICHUX SIK 3 TPaJULIHHUX MaTe-
piaiiB, Tax i MaTepiajiB, OTPUMAHUX B PE3yJIbTaTi IMIOPTO-
3aMillleHHs Ta AuBepcudikarii mocrayaHHs.

HaiiGinbm 3arpedyBaHUMH Ta 4aCTO BUKOPUCTOBYBAHU-
MU METOJIaMH JOCJIDKEHHS TBEPJOTO Tija, Y TOMY YUCIi
METaJiB, € aTOMHO-a0COPOLIMHUI CHEKTPAIbHUHI aHai3,
aTOMHO-eMiciifHa creKTpocKomis (y TOMy 4YuCIi Jiazep-
HO-ICKpOBa eMiCiifHa CIIEKTPOMETPIs, SIK OJMH 13 METOIiB
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ATOMHO-EMICIHHOTO CITEKTPaIbHOTO aHaTi3Y), Mac-CIIEKTPO-
METpisi, Mac-CIIEKTPOMETPIs 3 MPSIMOIO J1a3epHOI0 Aecopo-
niero, EITP-criekTpockomist (eIeKTpOHHHH MapaMarHiTHHN
PE30HAHC), ONTUYHA MIKPOCKOIIisl, CKaHyIo4Ya eJIeKTPOHHA
MIKPOCKOIIisl, pPEHTI'€HIBCbKUI MiKpOaHali3, aTOMHAa-CHJIOBA
MIKpOCKoTIisl, PIIyopecieHTHa CIIEKTPOCKOIIsL.

ATOMHO0-a0COpOLIIHUN CIIEKTPaIbHUN aHai3 — METOJ
aHaJIi3y, AKUH POBOANTHCS 32 CEJIEKTUBHUM MOTIMHAHHIM
CBITJIa aTOMaMH PEUOBHHH, IIEPEBEICHOT B aTOMapHUIA ra-
30MOJIiOHMIA cTaH. BUnpoMiHIOBaHHS BiJl [Kepea CBiTia,
MPOXOJISTYM Yepes3 NapH peYOBHHHM Ha YacTOTaXx, sIKi CIIiBIaa-
I0Tb 13 YAaCTOTOIO IEPEXO/Y EIEKTPOHA 3 OCHOBHOTO PiBHS Ha
HAMOLIBII OMM3BKUI 10 HHOTO, MMOTIIMHAETHCS (PE30HAHCHA
JIHis), a 32 CTYIIEHEM MOCIabIeHHs] IHTEHCUBHOCTI CIIEK-
TPaJbHUX JIiHIN JOCHiKYBaHOTO eJIeMEHTa BU3HAYAIOTh
Horo KOHIEHTpalilo y 3pasky. /st aromizanii mpoOu 3acto-
COBYIOTHCSI aTOMi3aTOpH MOJIYMEHEBI, €JIEKTPOTEPMIiUHi, a
takoxx BU-pospsin i HBU-po3psin, ane Haifuacrinie — mo-
aymeHeBi. CyTTEBHM HEIOJIIKOM METOLy aTOMHOI abcopOmii
€ MaJia KUTBKICTB JIiHI{ TIOTIMHAHHS, [0 3yMOBITIOE BUCOKY
BUOIPKOBICTh IIbOTO METO/Y, & TAKO)K HEMOJIUBICTH OJIHO-
YacHOTO BUSIBJICHHS Y NPo0i KiJIBKOX €JIEMEHTIB 1 HeoOXif-
HICTB X IOCIIIIOBHOTO BU3HAYECHHSI.

AtoMHO-eMiciiiHui ciekrpanbhuii ananiz (AECA) — cy-
KyIHICTh METOZIB €IEMEHTHOIO aHajli3y, 3aCHOBaHUX Ha
BUBYEHHI CHIEKTPIB BUITYCKAaHHS BUIBHUX aTOMIB 1 i0HIB Yy
ra3oBiil ¢azi. AECA — crioci6 BU3HAYEHHS €JIEMEHTHOTO
CKJIaJly PEYOBHHH II0 ONTHYHUX JIHIHYATUX CHEKTPax BH-
MIPOMIHIOBAaHHS aTOMIB 1 10HIB aHaJIi30BaHOI IPOOH, SIKI I10-
PYLLIYIOTECS Y JpKepesax cBiTia. B skocTi Jukepen cBitia st
ATOMHO-EMICII{HOTO aHaJli3y BUKOPUCTOBYIOTh BUIM IIa3MH,
BKJIIOYAIOYH IIJIa3My €JIEKTPUYHOI iCKPH, IUIa3My JIa3epHOi
ickp¥ i1 iH. BaxximBoro nepeBaroto AECA y nopiBHsIHHI 3 iH-
UMY ONITHYHUMH CIIEKTPAIBHUMH METOJAMH € MOKIIUBOCTI
OIHOYACHOTO KIJIbKICHOTO BU3HAUEHHSI BEJIMKOTO YHCIIa elie-
MEHTIB B IIMPOKOMY iHTEpBaIi KOHIIEHTpaNill IPUHHITHOIO
TOYHICTIO TIPY BUKOPUCTAHHI MaJIoi MacH Ipoowu.

OmHUM 3 TIEPCIEKTHBHUX METOMAIB aTOMHO-EMIiCilfHOTO
CIEKTPAJIBHOTO aHAJI3y € Jla3epHO-ICKpOBa eMiciiiHa Crek-
TPOMETPisl, IPHU SIKii BUKOPUCTOBYIOThH CIIEKTPH IUIa3MH
JIa3epHOTO MPoOOI0 (J1a3epHOI ICKpH) VISl aHAJII3Y TBEPAUX
3paskiB. JlazepHuit npo6iii (maasmy) popmyroTs npu ¢o-
KyCYBaHHI IMITyJIbCHOTO JIa3€PHOTO BHIIPOMiIHIOBaHHS Ha
MOBEPXHI 3pa3ka. Y JaHWH 4ac METOAM JIa3epPHO-1CKPOBOi
eMiCIIHOT CIIeKTpOMETpil PO3BUBAIOTHCS Y 3B’SI3KY 3 MOXKIIU-
BICTIO CTBOPEHHS! YHIBEpCAIBHUX €MICIHHHUX aHaJi3aTopiB,
3[IaTHUX aHaJi3yBaTH Oy/ib-sKi TUIH 3pa3KiB (BKIIOYAI0UN
MIKPOCKOIIIYHI 32 PaXyHOK ()OKYCYBaHHS JIa3€PHOTO ITy4YKa)
Ha BCI €JIEMEHTH 0fIpa3y, 3 OTPUMAHHIM BiJIMIHHOT TPOCTO-
POBOT PO3IUTBHOT 3MATHOCTI. AJle CJIJT MiTKPECIUTH, 10 B
Ja3epHiil ickpi GopMyeThCs ayke rapsiua riasma ¢axena.
[Tpu oMy mia3ma Qakena, o eKCTParyeTsest 3 abCOMOTHO
PI3HMX 3pa3KiB, YaCTO MA€ CXOXi XapaKTepHCTHKH. Bukopu-
cTaHHS (PEMTOCEKYHIHOTO JIa3epHOT0 IMITYJIbCy (KOpOTIIEe
1000 ¢c) yacTkOBO MOKpaIIy€e BiATBOPEHHS Pe3yibTaTiB
aHaJIi3y Ta JI0CTOBIPHICTb.

EdexTuBHIM METOIOM JAOCIIPKEHD TBEPAUX Til (B TOMY
YHCIII METAJIIB) TAKOX € Mac-CIHEKTpOMETpist. Mac-crieKTpo-
MeTp — 1ie BaKyyMHHI TpHiIaj, SIKUi BUKOPUCTOBYE (i3MUHi

3aKOHU PyXY 3apsKEHUX YACTUHOK Y MarHiTHUX 1 €IEeKTpUY-
HUX TOJISIX, 1 € HEOOX1THUM JUISI OTPUMAaHHS Mac-CIEeKTpa.
Y Mac-criekTpomeTpi poba JI0CIiPKyBaHOTO 3pa3Ka Iorie-
PEIHBO 10HI3yeThCs. Mac-CIeKTp — Iie 3aJeKHICTh 1HTCH-
CHBHOCTI 10HHOTO CTPyMy BiJ| BiJTHOLIEHHS MacH JI0 3apsiy.
IcroTHA BiIMIHHICTE Mac-CIIEKTPOMETPIi BiJI IHIIIMX aHATITAY-
HUX (Hi3UKO-XIMIYHUX METOJIIB TIOJIATAE B TOMY, III0 ONTHYHI,
PEHTTEHIBCBKI 1 JesIKi 1HILI METOIH ICTEKTYIOTh BUIIPOMIHIO-
BaHHS 200 NONIMHAHHS €Heprii MoJIeKyJlaMy ab0 aTOMaMH, a
Mac-CIIEKTPOMETPist 0e3MOCEPETHBO ICTEKTYE CaMi YJACTHHKU
pedoBHHH. Tak K aTOMH XIMIYHHX €IEMEHTIB MalOTh CIICIIU-
(iuHy Macy, TO TOYHEe BU3HAUECHHsI MacH aHaJIi30BaHOI MoJie-
KyJIM J103BOJISIE BU3HAYUTH 11 €JIeMEHTHHH cKiaj. Mac-criek-
TPOMETPIsl TAKOXK JO3BOJISIE IIPOBECTH 130TOITHUI aHaI3.

[ITrpoko BUKOPUCTOBYIOTHCSI METOAN BUBYEHHSI TBEPINX
TiJ, SIKI TPYHTYIOTBCS Ha SIBUIIAX MarHiTHOTO PE30HAHCY.
Tak, Ha OCHOBI €JIEKTPOHHOTO MAPAMarHiTHOTO PE30HAHCY
(ETIP) po3po06ieHo MOTyKHUI CHEKTPOCKOMIYHUI METOA
JIOCITIJ[PKCHHS BIIACTUBOCTEH MarepiamiB. Y 1bOMY METOII
BiI0yBa€THCS MOIIMHAHHS €IEKTPOMArHiTHUX XBHJIb Y Mi-
KpOXBHIILOBOMY aiana3oHi (Bix 1 o 1000 I'T') 3a paxyHOK
MIEPEXO/IiB €JIEKTPOHIB MK €HEPreTHYHIUMH PIBHSMH, 1110
BHHUKAIOTh 32 PaXyHOK B3a€MOJIi €IEKTPOHHUX CIIIHIB i3
30BHIIIHIM MardiTHuM noneMm. Ssuie EITP BuHMKaE, SIKIIO
B PEUYOBUHI HasBHI HECTIApEH] €JIEKTPOHH, HOCIIMHU SIKUX
MOXYTbh OyTH 10HM NEPEXiTHUX eJIEMEHTIB a00 paanKaiu
ximigaux criomyk. EITP MoxkHa Takox crioctepiraru i Toxi,
KOJIM aTOMH YH MOJIEKYJIM PEYOBMHM MAIOTh JIMIIE CIIapeHi
€JIEKTPOHH. Y IIbOMY BUIAJIKY, OJHAK, BOHHM IIOBUHHI 3Ha-
XOIIUTHCH Y cTaHi 3 BUucokuM ciinoM. EITP € Hag3puuaitHO
qyTuBuM MeTogoM (10-16cnin/T, po3aiibHa 31aTHICTH 11O
MarHiTHOMY oo — 0,006 MT). Ananizyroun EITP criexpw,
MOXKJIMBO BU3HAUYHUTH KOHIICHTPAIIIO Ta iIeHTU(DIKyBaTH
rapaMarHiTHI YaCTHHKH y OyIb-sIKOMY arperaTHoMy CTaHi.

Yci po3mIsHYTI BUIIE METOIHU JTOCTIHKSHHS TBEPIUX TLI
(y ToMy umcii MeTaniB) € pyHHIBHUMH (BUMAaraioTh B3sTTS
1po0Ow 31 3pa3Ka JyIsl HOJAJIBINOT aToMi3anii, ioHi3awii To1o),
BHACJIIJIOK YOTO HE HAJaroTh iH(OpMaIio Ipo CTPYKTypy
MMOBEPXHI bOTO 3pa3Ka, 10 B psJi BUMAIKIB MOXe OyTH
TIEPEIKO/IO0 ISl iX BUKOPUCTAHHS.

[HIIMM KJ1acoM METOJIB JOCHIDKEHHS € METOIN HEpyH-
HIBHOTO JTOCIIKEHHS MaTepianiB. Jlo HUX BIZTHOCATHCS
OIITHYHA MIKPOCKOIIis, CKaHy04a eIeKTPOHHA MiKPOCKOIIis,
PEHTIeHIBCHKUI MiKpOaHaJIi3, aTOMHA-CHIIOBA MiKPOCKOIIis,
(iryopecuieHTHa CHEKTPOCKOITIS.

OnrtuyHa MIKpOCKOIIisl, CKaHyI04Ya eJIeKTPOHHA MIKPOCKO-
ITisl, aTOMHA-CIJIOBA MIKPOCKOIIisl TPU3HAYCHI IS TOCIHTi-
JoKeHHs Tororpadii Ta CTpyKTYpH MOBEPXHI I0CIIKYBaHUX
Marepianis.

[TopiBHIOIOYM METOAN ONTHYHOI Ta CKaHYIO4OI €JIEKTPO-
HHOT MIKPOCKOIIIT JUIsl JOCIIPKEHHSI CTPYKTYPH HOBEPX-
HI 3pa3KiB, CIIij Bipa3y 3a3HA4YNTH, 110 EIEKTPOHHUH Mi-
Kpockom nocsrae 30impmreHHs g0 x300000 3 mpocTopoBorO
PO3IUTEHOKO 3AaTHICTIO 6 HM (ONTHYHHI TOCATa€E 301IbIICH-
Hs x10000). KpiM Toro, eneKTpoHHHUI MiKPOCKOII 3aBASKH
BeJIMKiH OMHI (hOKycy npeacTaisie 300pakeHHs OBEPX-
Hi HIONM 00’ eMHMM. BpaxoByloun Bci Bulle nepepaxoBaHi
00CTaBUHH, €IEKTPOHHUH MIKPOCKOII € O11bII €(h)eKTUBHUM
y MOPIBHSHHI 3 ONITHYHHM.
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OcTaHHIM YacoM JUIsl JOCIIIPKEHHS IIOBEPXHI pi3HUX
MarepiajiiB HaOyja pO3BUTKY aTOMHO-CHIIOBA MiKPOCKOIis
(ACM). [puHIun poOOTH aTOMHO-CHIOBOTO MiKPOCKOITY
3aCHOBaHUI Ha peecTparil CHIOBOI B3aEMOJIIT MiXk ITOBEPX-
HEIO JJOCHIPKYBaHOT'O 3pa3Ka i 30HI0M. Y SKOCTi 30H1ly BH-
KOPUCTOBYETHLCSI HAHOPO3MIpHE BICTpsI, 1[0 PO3TAIIOBaHE
Ha KiHI[ npy»Hoi KoHcomi. Cuila, Jlitoda Ha 30H 3 OOKY I10-
BEpXHi, MPU3BOIUTS JI0 BUTHHY KOHCOJi. HasiBHICT BHCOUMH
a0o 3amaj e MijJ BiCTPSM NPU3BOAUTE 0 3MIHU CHIIH, IO
Jli€ Ha 30H/, a 3HAYMTB, 1 10 3MIHU BEJIMYMHU BUTUHY KOH-
comi. TakuM 4MHOM, peeCTPYIOUN BEJIMYMHY 3THHY, MOXHA
3pOOHTH BUCHOBOK IIPO penbed nosepxHi. [1ig cunamu, 1o
JIIOTH MDK 30HIIOM 1 3pa3KoM, y MepIily Yepry MaloThb Ha yBa3i
Jajnekoniroui cuim Ban-nep-Baassca, siki criodarky € cuiamu
TSDKIHHS, a TIPY ITOAAJIBIIOMY 30JIMPKEHH] TIEPEXOSTh Y CHIIH
BiJJIITOBXYBaHHSI.

Y ACM MakcuMaJIbHUH TIPH TOCTIJUKEHHI [TOBEPXHI ITe-
penaj BUCOT CTAaHOBUTH KiJIbKa MIKPOHIB, @ MAKCUMallbHE
T10JI€ CKaHyBaHHsI B KPaIIOMY BHUIIQJKy CTaHOBUTbH OJIM3BKO
150 na 150 mikpon. BpaxoBytoun, 1o nepenaan MoBEpxHi
JOCIIDKYBaHHX y il poOoTi 3paskiB (ynamku Ooernpuria-
ciB) HabaraTo NepeBHILYIOTh Kijbka MKM, MeToqu ACM,
HE3Ba)XKal04M Ha Kpally HiXK y CKaHYIO4OIo eJIeKTPOHHOTO
MIKpOCKOITy IPOCTOPOBY PO3IUIBHY 3[aTHICTh, CTAIOTh He-
MPUIATHUMH JIJIL BUBYCHHS AOCIIDKYBAaHUX Y LIl poOOTi
Marepianis.

TakuM 4MHOM, CKAHYIOYHIl eJ1eKTPOHHHUII MIKPOCKON
€ HANOINbII NPUAHATHUM JJI A0CJIiIKeHb, 110 IPOBO-
JASTHCSI B paMKax 1i€i podoTH.

HepyiiHiBHI METOIM PEHTTEHIBCHKOIO MiKpOaHai3y i
(ITyOopecleHTHOTO aHalli3y, a TaKOX PO3IVISIHYTI BUILIE METO-
JI1 pyHHIBHOTO JTOCJI/DKEHHSI pEYOBUH (aTOMHO-a0CcopOLiii-
HU CHIEKTpaIbHUN aHaJIi3, aTOMHO-eMiciiiHa CIIEKTPOCKOIIS
TOIIO) MPU3HAYCHI JUIsI AKICHOTO Ta KiJTBKICHOTO aHai3y
XiMi9HOTO cKJsaxy MarepiaiiB. [Ipu npoBeneHHI peHTreHiB-
CBHKOT'0 MIKpOaHaJIi3y XapaKTepPUCTUYHI PEHTI€HIBChKI CIIEK-
TPH 30yKYIOTBCS €ISKTPOHHUM ITy4KOM, a IIPH NTPOBEIEHHI
(ITyOpecLeHTHOTO aHaNi3y XapaKTepUCTHYHI pEHTI€HIBChKI
CIIEKTPH 30y/IKYIOThCSl PEHTI€HIBCbKUMHU KBaHTaMH. OCKiJIb-
KM ()OKYCYBaHHSI pEHTI'€HIBCHKOT'O BUIIPOMIHIOBAaHHS € TEX-
HIYHO CKJIQ/IHHUM, a JliaMeTp eJISKTPOHHOTO ITyYKa CTaHOBUTh
1 MKM 1 MeHIIle, BUKOPHCTaHHS (NIyOpECIIEHTHOTO aHalli3y
HE Jla€ 3MOT'M BUBYATH XIMIYHMH CKJaJ MiKPOBKJIIOUYEHb
Marepianis.

[opiBHIOIOYM PEHTIeHIBCHKI MiKpOaHAJIi3aTOPH Ta MpH-
JIaJiv, 3aCHOBaHI Ha aTOMHO-a0COPOIIIIHOMY CIIEKTPaIbHOMY
aHaJi3i i aTOMHO-eMICIHHIH CIEKTPOCKOMIT, CJTi/T 3ayBaXKUTH,
10 JesIKi MOJIENi, HAIPUKJIa]l, ONTHKO-EMICITHUX CIIEKTPO-
METpiB MalOTh Kpally YyTIUBICTH (Y ONTHKO-eMiCiHHOTO
cnekrpomerpa — 0,0001 %, y peHTreHiBChKOTO MiKpoaHa-
mizaropa — 0,01 %) 1 MeHIy NOXHMOKY BUMIpIOBaHb, Y TOMY
YHCII JUIS JIETKUX €JIEMEHTIB, TAaKUX SIK ByIJelb. Alle, 5K
3a3Havyasocs BUINE, PEHTI€HIBCHKUN MIKpOaHalli3 € Hepy¥-
HIBHUM METOZIOM 1 1a€ MOKJIMBICTh BUBYATH XIMIYHUN CKJIaL
MIKpOBKIIIOYEHb.

IIpu BUOOPI METOMIB AOCTIIKEHB TAKOXK CJIiJl BPAXOBY-
BaTH HAcTyINHI o0ctaBuHU. Cy4acHi CKaHIBHI €JIEKTPOHHI
MIKPOCKOIIH 1 PEHTTeHIBChKI MIKpOaHalli3aTOpH € YacTHHA-
MU ozHoro npuiany. OIuH 1 TOH JKe Iy4OK eIeKTPOHIB Mi-

KPOCKOITa BUKOPHUCTOBYETHCS SIK JIJIS CTBOPEHHS 300pasKeHHS
TIOBEPXHI JJOCIIIKYBaHOTO 3pa3ka, TaK i 1yt 30y KEeHHS Xa-
PaKTEPUCTUYHHUX PEHTTEHIBCHKUX CIIEKTPIB I MIKpOAHAI3Y.
TakuM 4MHOM, BUHHKAE MOXKJIMBICT MPAKTHYHO OAHOYACHO
JIOCIHIKYBaTH CTPYKTYPY TOBEPXHI 3pa3Ka 1 IIPOBOIUTH Mi-
KpoaHaJi3, BUOMpATH Ha IIISHII MTOBEPXHi 3pa3ka obiac-
Ti BUKOHAHHS MiKpOaHaJIi3y, OTpUMYBATH KapTH PO3IOILTY
XIMIYHHX €JIEMEHTIB I10 NMOBEpXHi 3pa3ka. ToOTo BkazaHM
KOMIIIEKC € IOTY>KHUM 0ararolijIbOBUM HayKOBUM MPHIIa/IOM.

Cripx 3a3Ha4MTH, IO JUISL IOPiBHSHHS PE3YNbTaTIiB J0-
CJIIJPKEHHS XIMIYHOTO CKJIay 3pa3KiB JIOLIBHO J0JIaTKOBO
BHUKOPUCTOBYBATH ONTHKO-EMICIHHUI CLIEKTpOMET.

Bpaxosyroun, mo meronu EITP-cnexrpockonii naroTthb
MOXJINBICTh IPOBOAUTH ileHTH(DiKaLi0 GOopM iCHYBaHHSA
METaJIiB y JIOCIHIIPKYBaHUX 3pa3Kax, € JOLUIBHUM JIOMOB-
HUTH KOMIIJIEKC MIKPOCKOII — MIKpOaHaJIi3aTop Cy4YacHUMHU
EITP-cniekTpoMeTpoM.

TakuM 9MHOM, IPOBEICHUH aHAII3 ICHYIOYHX METOJIB
JTOCITIJPKEHHS METaJICBUX MaTepiaiB, IX CHIIBHUX Ta cliad-
KHX CTOPIH JJO3BOJIUB 3pOOUTH BUCHOBOK OO AOIUTEHOCTI
BUKOPHMCTAHHS IS 3a7]aHOTO JIOCIIIKEHHS CKaHYI040T0
€JIEKTPOHHOTO MiKkpockory JSM-6490LV 3 eneproaucnep-
ciitnuM cnekrpomerpom INKA Energy 350XT, a takox
onrtuko-emiciiiHoro ta @yp’e EINTP cniexkrpomerpy ELEXIS
SERIA E 580-10/12.

2. llopiBHANBHI qOCTiIzKeHH MaTepiaxy (pparMeHTiB
KOPITyCiB CHaps/iB, BATOTOBJICHUX SIK 3 TPaJULIHHUX Mare-
piaiiB, Tak i MaTepiajiB, OTPUMAHUX B Pe3yJIbTaTi IMIOPTO-
3aMillleHHs Ta quBepcudikallii mocTayaHHs, i3 3aCTOCyBaH-
HSIM PacTpOBOI €IEKTPOHHOI MIKPOCKOIIii, PEHTT€HIBCHKOTO
MiKpoaHai3y Ta CHEeKTPOMETpii Sk HalOLIbI eeKTHBHUX
METOJIIB JJIsI TOCIIKEHHSI MIKPOCTPYKTYPHHX XapaKTepuc-
THK TBEPJOTO TiJa.

2.1. IopiBHsNILHI qoCaiNKeHHs MaTepiany ¢gparmen-
TiB i3 32CTOCYBAHHAM CKAHYIOYOI'0 €JIEKTPOHHOIO Mi-
Kkpockony JSM-6490LV 3 eneprogucnepcHuM cneKTpo-
MerpoMm INKA Energy 350XT

2.1.1. loctixzkeHHsl CTPYKTYpH MaTepiany ¢pparmMentis

MeToa ckaHYI040i eJIeKTPOHHOI MiKPOCKOIIiI 103BOIsIE
OTPUMYBATH 300paXCHHS ITOBEPXHI 3pa3Kka 3 pO3ALILHOIO
3JIATHICTIO IO KUTHKOX HAHOMETPIB 1 30UTBIICHHS IO ICKLTbKA
COTEeHb Kpar. 300pakeHHsl, SIKi OTPUMYIOTh Y CKaHyIOUOMY
€JIEKTPOHHOMY MIKPOCKOIIi, BUIVIAJAI0Th TPhOXBUMIPHUMH
1 3pyYHHMMH JUISl BUBYEHHS CTPYKTYPH ITOBEPXHI.

VY ckaHyIOYOMY €JIEKTPOHHOMY MIKpPOCKOIIi c(hOKyCOBa-
HUH eNEeKTPOHHUH POMiHb NPOOIrae NPsIMOKYTHY IUISHKY
3pa3Kka, BHACIIIOK YOT0 3 TIOBEPXHI EMITYIOThCSI BTOPHHHI
Ta MPYXHO-BiAONTI enekTporu. CUTHAIM IUX NTPOMEHIB
JIETEKTYIOThCS 1 HAaIIPABISAIOTHCS Ha CHHXPOHI30BaHy CKa-
HYIO4Yy pPO3TOPTKY MOHITOpPA, YTBOPIOIOYH 300pa)KeHHSI 110-
BEpXHIi B Pi3HUX pexuMax npomeHis. [llupuna ckanyrodoi
30HM BU3HAYa€ BEIWUYMHY 301bIIeHHS 300paxenHs. Kpim
BTOPHUHHHX Ta MPY>KHO-BIIOUTHX POMEHIB, aHAII3yIOThCS
TaKOX 1HIII CHTHAJIH BiJl IHIIAX IETEKTOPIB, SIKi 3HAXOIATHCS
B Kamepi MiKpOCKOITY.

VY 3anexHOCTI BiJl MEeXaHi3My peecTpanii CUrHaly po3-
PI3HSIOTH IEKUIbKA PEXUMIB pOOOTH CKaHYIOUOTO €JIeKTPO-
HHOT'O MIKPOCKOIIa: PE&)KUM BTOPUHHHX EJIEKTPOHIB, PEKUM
BiIOUTHUX €JIEKTPOHIB, PEKUM KaTOJOIIOMIHICIEHIIT 1 T. A1.

O3BPOEHHSA TA BIMCbKOBA TEXHIKA » 1(33)/2022 45



Artillery weapons & small arms

ISSN 2663-5550 (online)

Pe>xuM BTOPMHHHX €JIEKTPOHIB Half4acTille BUKOPUCTO-
BYETBCS IIPH JOCIIIKEHHI CTPYKTYpH noBepxHi. L{e# pesxim
TaKO)K BUKOPUCTOBYBABCS ITPU BCIX OCHIPKEHHSX CTPYKTY-
P¥ IIOBEPXHI yJIaMKiB Oo€erpunacis, pe3yabTaTd SKAX Hpe-
CTaBJIeHi y Wili poOOTI HIKYE.

Di3nuHMi MeXaHi3M yTBOPEHHS 300paKEHHsI Y BTOPUH-
HHX €JEKTPOHAX MOXKJIMBO YSBUTH HACTYIIHUM YHHOM.

Enexrponu 3 eneprieto Bix 1 1o 50 keB (came enekrponn
3 TaKOI0 CHEPTi€I0 BUKOPUCTOBYIOTHCS y CKaHYIOUil eJeK-
TPOHHIH MIKpOCKOIIIT), 10 NaJat0Th Ha IIOBEPXHIO TBEPOTO
TiJIa, TIOBOJATHCS IOCUTD cKiIagHo. Hacammepen, Ha BUCOKO-
EHEepreTHYHI eIeKTPOHH OOMOApAyIOUOro IydKa B TBEpAil
MillIeH] BIUIMBAIOTh NPY)KHE PO3CiIOBAaHHS (3MiHA TPAEKTOPIi
PYXY €JIEeKTPOHIB IIPU HE3HAUHII BTPaTi €Heprii) Ta Henpyx-
HE pO3CiOBaHHS (3HAYHI BTpaTH €Hepril Ipy He3HAYHIN 3MiHi
TpaekTopii pyxy). [IpykHe po3ciroBaHHS 00yMOBIIEHO, TO-
JIOBHUM YMHOM, B3a€MOJISIMH 3 SJPaMH aTOMIB PEUOBHHH,
IIPY [[bOMY BHHUKAIOTh 3HAYHI BiAXMJICHHS TPAEKTOPIi Bix
nodarkoBoi. HempysxHe po3citoBaHHSI BUKJIMKA€ETHCS JBOMA
MeXaHi3MaMH — HEIIPy>KHOIO B3aEMOJIIEIO 3 SiApaMU aTOMiB
Ta HEIPY)KHOIO B3a€EMOJII€IO 31 3B 3aHUMH €JICKTPOHAMHU
aroMiB. SIKII0 Mae Miclie Henpy)KHe 3ITKHEHHS MK ClIa0Ko
3B’s13aHMMH 30BHIIIHIMH €JIEKTPOHAMH aTOMIB i €JIeKTpOHa-
MH T1aJIaf040T0 ITy4YKa, eJIeKTPOHH ITyYKa BTPadaroTh €Hep-
rito, a cJlabKo 3B’s13aHi 30BHIIIHI €JIEKTPOHU EMITYIOThCS.
Lli exexTpoHN MarOTh eHeprito, MeHly abo piBHy 50 eB i
Ha3UBaIOTHCSl BTOPUHHUMH eJleKTpoHaMu. Came BTOPUHHI
€JIEKTPOHHM BUKOPHCTOBYIOTHCSI B CKAHYIOUil €JIEKTPOHHIN
MIKPOCKOTIIi JUIsi BABYEHHS CTPYKTYPH MOBEPXHI JIOCITIJDKY-
BaHMX 3pa3KiB.

SIKI110 BTOPHHHI €JIEKTPOHN BUHHUKAIOTh OOJIN3Y MOBEPX-
Hi Ta TX eHepris OUTbINA 32 CHEPTiI0 MMOBEPXHEBOTO 0ap’epy
(2 -6 eB), T0 icHy€ BenHMKa HMOBIPHICTB TOTO, III0 BTOPUHHI
€JICKTPOHH ITOKHHYTh TOBepXHI0. OIHaK BTOPHHHI €JIEKTPO-
HH 3Ha4HO MTOIVIMHAIOTHCS, 1 IKIIO BOHM BUHUKAIOTh Habara-
to mnbe Hix 100 aarcTpem (10 HM) Bix HoBepxHi 3pa3ka,
TO HMOBIpHICTb IXHBOTO BUXOJLY 13 3pa3Kka CTa€ HaA3BUYAHO
Ma’olo.

[HTEeHCHBHICTH €MITOBAaHMX BTOPUHHUX €JIEKTPOHIB ICTOT-
HO 30UIBIIY€THCS 31 30UIBIICHHSM KyTa MIXK ITy4KOM, IO ITa-
Ja€, 1 TOBEPXHEIO J0CIIKYBaHOTO 3pa3ka. Lle mosicHIoeThCs
TUM, II0 SIK TUIBKY 3pa30K BIAXWISETHCS Ha JNESKUN KyT
BiJl HOPMaJIBHOTO PO3TAIlyBaHHS My4Ka, JTOBXHHA BiJ(pi3Ka
HUIXY ITy4Ka, sIKa JIeKUTh B Mexax 10 HM BiJ MOBEpXHi,
3pocTae i OibIIa KUIBKICTD €JIEKTPOHIB 3aJIMILIAE 3pa30K.
SIKII0 B pacTpOBOMY €JIEKTPOHHOMY MIKPOCKOII (hOPMYETH-
cs1 300paskeHHst 0011acTi 3pasKa, 10 MiCTHTh I'PaHi, HaXWIICH]
i1 pI3HUMHU KyTaMH JI0 ITy4Ka, TO OUIbIIA KUIBKICTh €JIeK-
TPOHIB BIITITATUME 3 AUITHOK ITOBEPXHI, [0 MAOTh OLTHIIHIH
KyT Haxmity. Takum unHOM, opMyeTbes TonorpadidaHui
KOHTpacT 300pa)keHb Y BTOPUHHUX €JIEKTPOHAX JOCIIKY-
BaHUX JIUISTHOK ITOBEPXHI 3pa3KiB y eJIEKTPOHHIN CKaHyIOqil
MIKpOCKOTIi.

Ci1i 323HAUUTH, III0 OCHOBHHUM ITapaMETPOM CKaHyIOYOTo
€JIEKTPOHHOTO MIKpPOCKOITY € ITPOCTOPOBA PO3/iIbHA 3/1aT-
HICTb, SIKa € KPUTEPIEM TOTO, HACKUIBKH OJIN3BKO MOXYTb
pO3TalIoByBaTHCS TOYKH Ha MOBEPXHI 3pa3ka, 1100 MOXKHA
Oy1o X moOaunT Ha 300pakeHHi. Po3iibHa 31aTHICTH TICHO
TIOB’sI3aHa 3 JIlaMeTPOM Iy4Ka EJIEKTPOHIB, SIKH CKaHYE I10-

BEPXHIO JOCIIIKYBAHOTO 3pa3Ka, 1 He MOXKe OyTH MEHIIO0
BiJl iaMeTpa ITydKa.

CyuacHi eJIeKTPOHHO-ONTHYHI CUCTEMH JIiH3, SIKI BUKO-
PHUCTOBYIOTHCSI B CKAHYIOUHX €JIEKTPOHHHUX MIKPOCKOTaX,
JI03BOJISIIOTH C(DOKYCYBaTH EJIEKTPOHHHUH ITy4OK JI0 liaMeTpa
B KUJIbKa HAHOMETPIB, L0 B CBOIO YEPr'y J03BOJISIE OTPUMATH
MIPOCTOPOBY PO3IUIBHY 3[aTHICTh TEX IOPSIKY OJUHHIb
HAaHOMETPIB.

Puc. 1. Cxanyounii eeKTpOHHHI MIKPOCKOI
JSM-6490LV, JEOL Ltd, Smownis

JocmimkeHHs CTPYKTypH (hparMeHTiB CHapSIiB 3IiHCHIO-
BaJIHCS 32 JOTIOMOT'OI0 CKaHYIOYOTO €IeKTPOHHOTO MiKPOCKO-
my JSM-6490LV Bupo6ruTBa dipmu JEOL, sxwii ¢pyHKIII-
OHYBAaB y peXHUMi OJIepKaHHS 300pakeHb AUITHOK IIOBEPXHi
JOCIIDKYBaHOTO 3pa3Ka Yy BTOPUHHHX €JIEKTPOHAX 1 Ma€ TaKi
TEeXHIYHI XapaKTepUCTHUKHU: MPHUCKOPIOI0Ya HANPyTa — JI0
30 xeB, 36umpmenns — 1o x300000, po3nibHa 3AATHICTE — 6 HM.

PeecTpartist BTOpHHHHX €JIEKTPOHIB JO3BOJISE BizyallizyBa-
TH 1 OTpUMyBaTH iH(OPMAILFO TIPO BIACTHBOCTI Ta CTPYKTYPY
TTOBEPXHI JOCTIKyBaHUX 3pa3kiB. [Ipu mpoMy mociimKyBa-
JIack BHYTPIMIHSA MTOBEPXHA (pparMeHTiB cHapsaiB (obmacTi B,
C, D Ha puc. 8), sika 3a3HaBaIa BIUIMBY BUOYXOBOI PEIOBHHU.

3o00pakeHHS OBEPXHi (pparMeHTy MTATHOTO CHApAIa
(obmacts D, puc. 8) mpeacrasiieHi Ha puc. 2 Ta 3 IpH pi3HAX
301IBIICHASX.

Ha puc. 4 ta 5 npeactaBneni 300pakeHHsI TOBEPXHIi
(hparMeHTy eKCcIIepIMEHTaIBHOTO CHapsiaa (3pa3ok 1) (06-
nacte C, puc. 1) npu pi3HHX 301TBIICHHSX.

Ha puc. 6 Ta 7 nmpeactaBneni 300pakeHHsI TOBEPXHI
(hparMeHTy eKCIIepIMEHTAIBHOTO CHapsiaa (3pa3ok 2) (06-
nacte B, puc. 8) npu pi3HHX 301TbIICHHSX.

JocnimkeHnHs moBepxHi (pparMeHTiB CHapsAAiB METOIaAMH
CKaHYI0JO01 €JIEKTPOHHOI MiKPOCKOTII{ ITOKa3alu, MO0 CTPYK-
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20kV/ - X1,000 dopm~ . 12 3808BI,
Puc. 2. 300paskeHHS TUITHKY ITOBEPXHI (parMeHTy Puc. 3. 300paxeHHs NIJSTHKH MOBEPXHi (parMeHTy
LITaTHOTO CHapsi/a y BTOpHHHMX enekTpoHax (SEI). mratHoro cHapsina O®29 y BropuaHuX enekrpoHax (SEI).
[puckoproBassHa Hanpyra — 20 kV. 36insmenHs — 500. [puckoproBanpHa Hampyra — 20 kV. 36inemenns — 1000.
MacmrabHa mitka — 50 MiKpoMeTpiB MacmrabHa miTka — 10 MiKpoMeTpiB

20kV  X1,000. " 10pm e, - XSODD 'm Qi 10 38 SEI -

Puc. 4. 300pakeHHs TUITHKY MTOBEPXHI 3pa3Ka parMeHTy Puc. 5. 300pakeHHs TUISHKY MTOBEPXHI (parMeHTy
eKCTIEpUMEHTAIIFHOTO CHaps/a (3pa3ok 1) y BTOpHHHHUX eKCTIEpUMEHTAILHOTO CHapsa (3pa3ok 1) y BTOpHHHHUX
enextponax (SEI). IIpuckoproBansaa Hanpyra — 20 kV. esrektponax (SEI). ITpuckoproBansaa Hanpyra — 20 kV.

36inpmennsa — 1000. Macmrabna MiTka — 10 MikpomeTpiB 36inpmensas — 5000. MacmrabHa MiTka — 5 MIKpOMeTpiB

20}(\7& X1,000 10pm 10 38 SEI 20kV X5,000 5um P 10 38 SEI

Puc. 6. 300pakeHHs TUISHKHA TOBEPXHI parMeHTy Puc. 7. 300pakeHHs TUITHKYA TOBEPXHI PparMeHTy
eKCTIEPIMEHTAIBHOTO CHapsia (3pa3oK 2) Y BTOPHHHAX eKCTIIEpPIMEHTAIBHOTO CHapsia (3pa3oK 2) Y BTOPHHHHUX
enekrponax (SEI). [IpuckoproBansHa Hanpyra — 20 kV. enexrponax (SEI). [IpuckoproBansHa Hanpyra — 20 kV.

36impmennas — 1000. Macmtabra mitka — 10 MikpomeTpis 36inpmenss — 5000. MacmtabHa MiTKa — 5 MiKpOMETpiB
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Typa NOBEPXHi ()parMeHTy IITAaTHOTO CHAPSAA BIAPI3HAETHCS
BiJl CTPYKTYpH IOBEpXHi ()parMeHTIB €KCIIEPUMEHTAIBHUX
cHapsniB. Lle cocrepiraerbes npu NOPIBHIAHHI puC. 2 Ta
3 (300paskeHHs TUISHKM MOBEPXHI ()parMeHTy MITATHOTO
cHapsiia y BropuHHHX enekrpoHax SEI, 30inbmenns — 500 i
1000) i puc. 4 Ta 5 (300paxkeHHs TUITHKY IIOBEPXHI 3pa3ka |
(parmMeHTa €KCIIEPUMEHTAIBHOTO CHaps/la Y BTOPUHHUX
enekrponax SEI, 36inemenss — 1000, 5000), a Takox mpu
MOPIBHAHHI puC. 2, 31 6, 7 (300pakeHHs JUITHKH OBEPXHI
3pa3ka 2 (parMeHTy eKCIIepUMEHTaIBHOIO CHaps/a y BTO-
punHEX enekrponax SEI, 36inpmenns — 1000 i 5000).

[ToBepxHs (parMeHTy LITATHOTO CHapsiJa OILIABICHA,
OUIBII OIHOPIZHA 3 YTBOPEHHIM Kpallesb pPO3ILIAaBICHOTO
meraiy. [ToBepxHs hparMeHTIB eKCIEpUMEHTAILHUX CHApsI-
JIiB Ma€ HEOIHOPIJHY 3€PHUCTY CTPYKTYpY. SIKIIO B3STH 10
yBaru, o BUOyX iHIiHOBaHUH OHIEIO 1 TI€IO XK CYMIIIIIIO,
TO MOYKHA 3pOOMTH BUCHOBOK, 110 TEMIIEPaTypa NJiaBJjieH-
Hfl MaTepiany ¢parMeHTiB INTATHOIO CHAPSAAA HUKYA,
Hi’k MaTepiany ()parMeHTiB eKCIIePUMEHTAJIBLHUX CHA-
psaaiB. BpaxoByroun, 1110 TeMIieparypa IUIaBIeHHs cTajel
3MEHIIYETHCS 31 3pOCTaHHSAM KOHIEHTpauii Byrento (pu
HE3MIHHOCTI {HIINX HapaMeTpiB), MO>KHA CTBEPKYBaTH,
1110 KOHIIEHTpALlisl ByIJIEII0 Y Marepiali MITaTHOTO CHAaps-
Jla BUILA, HK y MaTepialli eKCIIepUMEHTAIbHUX CHapsIiB.
[TinTBEep/UKEHHS YN CIPOCTYBaHHS LIbOTO BUCHOBKY Oyrie OT-
PUMaHO B XOJIi TOCIIKSHHS XIMIYHOTO CKIIaxy ()parMeHTiB
13 3aCTOCYBaHHSIM METO/ly PEHTTEHIBCHKOTO MIKpOAHaJIi3Yy.

2.1.2. locainxkeHHs XiMiYHOrO cKJany ¢pparMeHTiB

HactynHum e(eKTHBHIM METOJIOM JOCIIIKEHb TBEPANX
TLJI € peHTreHiBCchbKMii MikpoaHai3. PeHTreHiBchbkuil Mi-
KpoaHaJli3 0a3yeThCsl Ha TOMY, IO B Pe3yJIbTaTi B3aeMOIii
€JICKTPOHIB I1aJIal0Y0T0 MyYKa 3 eJeKTPOHAMHU BHYTpIill-
HiX 00OJIOHOK aTOMIB Yy 3pa3Ky BHHHKA€ XapaKTEepPHCTUY-
HE PEHTIeHIBChbKe BUNPOMiHIOBaHHS. OCKIJIBKH €JIEKTPOHH
aTOMIB 3HAXOATHCS HA TUCKPETHUX CHEPIeTHYHHX PIBHSX,
TO BUIIPOMiHEHI PEHTI€HIBChKI KBAHTH OYyIyTh TAaKOXX MaTH
JUCKPETHY BEJIMYUHY eHeprii. 3 Liei IpuYMHMA JOBXKHHA
XBWJII XapaKTepUCTHYHOTO BUIIPOMIHIOBAHHS Ma€ BH3Ha-
YeHi 3HaUCHHS Ul KOKHOTO aroMa (XiMiYHOTO eJIeMeHTa).
BusiBiieni nipu aHaini3i XxapakTepUCTHYHI PEHTTEHIBChKI JIHIT
CBiI4aTh MpO Te, 10 JaHUH €JIEMEHT € B 3pa3Ky. [HTeHCHB-
HICTh XapaKTEepUCTUYHOTO BUIIPOMIHIOBAHHS MTPOTNOpILiiiHa
KOHIIeHTpauii XiMigyHoro eneMeHnTa. ToMy, HOPiBHIOIOYH
IHTEHCHBHOCTI XapaKTepUCTHYHUX BUIIPOMIHIOBaHb 3pa3Ka,
110 JIOCIIIKY€EThCS, H €TaJIOHHOTO 3pa3Ka 3 BiJIOMOIO KOH-
LEHTPaLi€l0 XIMIYHOTO €JeMEHTa, OTPUMY€EMO KUIbKICHUH
XIMIYHUH CKIIaJl JOCHIHKYBAHOTO 00’ €KTa.

VY BHMAAKY, KOJIHM MaJal0vuiid Ha JOCIIIKyBAHHHA 3pa30K
€JIEKTPOH Ma€ JIOCTATHIO €HEPTilo, BiH MOXKE BUOUTH €JIeK-
TpoH i3 BHyTpimHiX K-0060moH0K, L- 06010H0K 260 M-0060-
JIOHKH 1 TIepEeBECTH aToM y 30y/DKeHHI cTaH abo 10HI30BaHU
CTaH. ATOM ITOBEPTAETHCS JI0 3BUYAHHOTO CTaHy y pe3yibrari
MIepPEXOJLy EEKTPOHA i3 30BHIIIHBO0I 000JIOHKH HA BAaKaHCIIO Y
BHYTpilHil. Koy aToM moBepTaeTses 10 cBOro 3BM4aiiHOTo
CTaHy, BiH BTpaya€ €Hepriio Ha reHepallifo KBaHTa PEeHTTe-
HIBCBKOTO BUIIPOMiHIOBaHHS. [Ipy IbOMY €JIEKTPOH MOXe
niepeiTy 3 00010HKH L 1 3a110BHUTH BijIbHE MicIie B 000JIOHIII
K. MoxiuBuii Takoxx nepexiz 3 000s0HKH M Ha 000JIOHKY
K a6o 3 o60nonku M Ha o6ononky L. 3a3Bnyaii oqHOUacHO

3’sBIsII0ThCA Bl JiHiT cepiit K, L abo M. [Ipu mocmimkeHHsIx
METO/IOM PEHTT€HIBCHKOTO MIKpOaHalizy peecTpyloTh HaifiH-
TEHCUBHIIII JIiHIT XapaKTepUCTUYHOTO BUIIPOMiHIOBaHHS. Y
JOCIIDKEHHSX XIMIYHOTO CKJIaly yJIaMKiB Ooenpumnacis y
it po6orti 3aBxkau peectpyBasucst K-iHii.

Jlnst BUMipIOBaHHS €Heprii Ta IHTEHCHUBHOCTI XapaKTepHC-
THUYHOTO PEHTIE€HIBCHKOTO BUIIPOMIHIOBAHHS BUKOPHCTOBY-
I0Th CIIEKTPOMETPH 3 XBUIHOBOIO Ta EHEPreTUYHOIO JTUC-
niepcieto. EHeproaucnepciiiHi peHTTeHIBChKI CIIEKTPOMETPH
PEECTPYIOTH OTHOYACHO BCi JOBXKHHU XBHIIb y crekTpi. Lli
CIIEKTPOMETPH CKJIQIAI0THCS 3 HaIliBIPOBITHUKOBOTO JIETEK-
TOpA, IO IEPETBOPIOE EHEPTito (POTOHIB HA EJEKTPHYHI iM-
ITyJIbCH, HAIpyTa SKNX MPOopLiiiHa eHeprii poroHiB. Takum
YHHOM Bi0yBa€ThCs TUCKpHUMiHALisA (OTOHIB 3a iX eHep-
rissmu. ITpu oMy BinOyBaeThesl MiAPaxyHOK iMITYJIBCIB i3
BIJIITOBITHOIO Harpyroto. KinbKicTh IMITYJIBCIB 3 OTHAKOBOIO
HaIpyTol0 NMPOoIopLiliHa IHTEHCUBHOCTI PEHTI€HIBCHKOTO
BUIIPOMIHIOBAHHS JUIsl TIEBHOT TOBXKMHM XBHIIi. [lopiBHIOIOUH
IHTEHCHBHOCTI XapaKTepUCTHYHNX BUIIPOMIHIOBAaHb 3pa3Ka,
10 JOCTIKYETHCS, 1 €TaJIOHHOTO 3pa3Ka 3 BiJIOMOIO KOH-
LEHTPALI€I0 XIMIYHOTO €JIeMEHTa, OTPUMY€EMO KiIbKICHUH
XIMIYHUH CKIIaJl JOCIHKYBAHOTO 00’ €KTa.

VY naniif poOOTI KOCHTIKEHHS XIMIYHOTO CcKilany ¢par-
MEHTIB CHapsAiB NPOBOIMINCH 32 JOIOMOTOI0 €HEPro-
mucnepciiinoro ciekrpomerpa INKA Energy 350XT, sikuii
BXOJIUTH /IO CKJIaJly CKaHIBHOTO €JIeKTPOHHOTO MiKPOCKOITY
JSM-6490LV Bupo6uunrsa JEOL Ltd (SInownist). Cnekrpo-
METp Ja€ MOXKIIUBICTB IIPOBECTH PEHTICHIBCHKHI MiKpOoaHa-
i3 Ta OTPUMATH JaHi MO0 KUTbKICHOTO XiMIYHOTO CKIIQIy
3pa3KiB i Ma€e HACTYIHI TEXHIYHI apaMeTpHu: po3AiIbHA
3[1aTHICTh 32 €HEPIi€I0 XapaKTePUCTUYHOTO PEHTTEHIBCHKO-
TO BUIIPOMiHIOBaHHS — 125 ¢B, BU3HAYeHHS KOHIIEHTpAITiil
Oynb-sIKMX XIMIYHUX eJleMeHTiB Bif Jitito (Li).

OCKiJIbKH PeHTTEeHIBCbKUIT MiKpOaHaIi3 €, TI0-CyTi, aHaJi-
30M ITiATOTOBJIEHOTO IOBEPXHEBOTI'O IIapy 3pa3ka (IMOuHa
MIPOHUKHEHHS €JIEKTPUYHOTO ITyYKa B 3pa30K CTAHOBHTH
mpubIu3HO 1 MKM), HEOOX1THO, MO0 IS MiArOTOBICHA TI0-
BEPXHS a7IeKBaTHO MPEICTABIISIIA IOCIIHKYBAaHUN XIMIYHUH
cKiaz 3paska. Kpurepii OIiHKM SKOCTI HiATOTOBKH 3pa3KiB
BHUMAraroTh, 1100 MOBEPXHS ITiCII IOJIIPYBaHHS OyIia SKOMO-
ra OLIBII IJIOCKOK), OCKUIBKHU BIAMIHHOCTI B HAXUJII JIOKa/Ib-
HUX JUISTHOK NOBEPXHi BIUTMBAIOTh HAa TOYHICTh BUMIpPIOBaH-
HSl IHTEHCUBHOCTEH XapaKTEPUCTHYHOTO PEHTTEHIBCHKOTO
BUIIPOMIHIOBaHHS. 3HAYHI MOXUOKH IiJ] Yac MPOBEACHHS
KUIBKICHOTO MIKpOaHaJli3y BUHHUKAIOTH 32 BIAMIHHOCTI Yy
BHCOTax penbedy MOBepXHi 3paska 2 — 4 MKM 1 Oibiie.

Y poboTi JoCipKyBaINCh (PparMeHT MITATHOTO CHapsAa
i 1Ba parMeHTH eKCrepIMEHTAIbHUX CHApSiB (3pa3ok 1
Ta 3pa3ok 2). 3 puc. 8 BUAHO, 0 BCI TPH YIIaMKH HE BiJIIO-
BiJJalOTh KPUTEPIIO ITiJTOTOBKY ITOBEPXHi 3pa3KiB ISl PEHT-
TeHIBCHKOTO MikpoaHasizy. ToMy ¢parMeHTH po3pizaiucs
1 MiKpoaHaJi3 MpOBOIMBCS HA ILIOIMHAX 3pi3iB micis iX
BIJITOBIAHOT MIATOTOBKH IS IO CJIIIKEHD.

Jaii nmpeacTaBiaeHo pe3ynbTaTH PEHTI€HIBCHKOTO MiKpo-
aHayi3y (hparMeHTa IITaTHOTO CHapsia i ABOX ()parMeHTiB
eKCIIepUMEHTaJIbHUX CHapsAAiB (3pa3ok 1 Ta 3pa3ok 2), siki
OTpUMaHi 32 JJOTIOMOTOI0 €HEPTOUCIIEPCIHHOTO CIIEKTpOMe-
tpa INKA Energy 350XT, 110 BXOmuTh 10 CKJIaay CKaHIBHO-
TO €JIeKTPOHHOT0 Mikpockory JSM-6490LV.
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MiMiA BLAPIZY

@parMeHT WTAaTHOIO CHapsia

AHIs Binpizy

®parMeHT eKCIIepUMEHTAIBHOTO CHapsiaa (3pa3ok 1)

it mipizy

®parMeHT eKCIIepUMEeHTaIbHOTO CHapsaa (3pa3ok 2)

Puc. 8. ®parmMeHT mTaTHOTO CHAps/Ia 1 [Ba (PparMeHTH eKCIIEPUMEHTAIBHIX CHAPSIIB, HA AKUX [TOKa3aHi JiHil
Biapi3y. O6macti B, C, D (BHyTpilIHI MOBEpXHi KOPITyCiB CHAPAIB, SIKi 3a3HABAJIN BIIUBY BUOYXOBOI PEYOBHHH)
BUKOPHCTOBYBAITUCS VIS OCIIIXKESHHSI METOZIOM CKaHIBHOT €IEKTPOHHOI MiKpocKoItil. [IJIOIiHN B3IOBX 3pi3iB
BUKOPHCTOBYBAITUCS ISl PEHTTCHIBCHKOTO MiKpOaHaJi3y

MikpoaHaii3 3#iiiCHIOBaBCS Y BU3HAUCHIHM MPSIMOKYTHIH
TUTAHIT (BUMIpIOBaHI KOHIIEHTPAIIil XIMIYHUX €JIEMEHTIB
yCepeqHIOBAINCH B MeXax Ii€i obmacTi) abo MikpoaHai3
3A1HCHIOBABCS 32 TOYKaMU (JTOKaJIbHUM aHami3, JOKalb-
HICTh — QI3UYHHUI PO3MIP TOYKH TOPIBHIOE MPHOIU3HO
1 MM Ky0.).

Jliist orpuManHs iH(OpMAIIil Ipo KOHICHTPALii XIMIYHUX
€JIEMEHTIB, 110 BXOAATH JI0 CKJIAAy IOCIiIKyBaHUX 3pa3KiB
yJIaMKIB CHapSIIB 1 3HAXOIAThCS B 00’ €Mi (TOOTO He Ha T10-
BEPXHi), IPOBOIMBCS 3pi3 (pHC. 8) Ha yIaMKax 3 TOJAIBIIO0
ITiITOTOBKOIO TTOBEPXHI I[HOTO 3pi3y IS MiKpOaHAaITi3y.

Ha puc. 9 maBeneHo npukiag pe3ysibTaTiB IPOBEACHHS
PEHTIEHIBCHKOTO MiKpOaHasti3y (pparMeHTa MITaTHOro CHapsi-
na. MikpoaHaii3 311HCHIOBAaBCS Y BU3HAYEHIH MTPSIMOKYTHIH
IUTAHIT (BUMIpIOBaHI KOHIIEHTPAIIii XIMIYHUX €JIEMEHTIB
yCepenHIOBAINCh Y MeXKax Ii€i TUIAHKH), sIKa TIOKa3aHa Ha
300pakeHHI MOBEPXHi 3pa3Kka y BTOPHHHHUX E€JIEKTPOHAX.
KonnenTpamii XiMiYHUX €I€MEHTIB IPEACTaBICHI y Maco-
BHUX BiJicoTKax. Ha prCyHKy TaKo MpeICTaBIeHHI CIEKTp
XapaKTEePUCTHYHOTO PEHTT€HIBCHKOTO BUITPOMIHIOBAHHS ITi€l
TISTHKYA BUMIPIOBaHHSI.

MikpoaHaui3 31iCHIOBaBCS Y BU3HAYCHIH IPSIMOKYTHIH
IUTAHIT (BUMIpIOBaHI KOHIIEHTPAIii XIMIYHUX €JIEMEHTIB
yCepeqHIOBAINCH B MeXax Ii€i obmacTi) abo MikpoaHai3
3MIHCHIOBABCS 33 TOUKaMH (JIOKTbHHIA aHaIi3, TOKATbHICTh
— (i3MYHUIA PO3MIp TOUKH JIOPIBHIOE IPHOIU3HO 1 MKM KyO.).

st orpuManHs iH(opMarii Ipo KOHICHTPaIlii XIMIYHHX
€JIEMEHTIB, 10 BXOASTH A0 CKJIAAY JOCIIKYBAaHUX 3pa3KiB
YAaMKiB CHApSIIIB 1 3HaXOAAThCS B 00YeMi (TOOTO HE Ha MO-
BEPXHi), IPOBOJHBCS 3pi3 (pUC. 8) Ha yIaMKax 3 MOJAIIBIIIO0
IiATOTOBKOIO ITOBEPXHI I[OTO 3pi3y I MiKpOaHAIi3y.

Ha puc. 10 HaBeneHo npukian pe3yabTaTiB IPOBEACHHS
PEHTIeHIBCHKOTO MiKpOaHali3y (pparMeHTa eKCIepuMeH-
TaIBHOTO CHapsiaa (3pa3ok 1). MikpoaHaii3 31iHCHIOBABCS
Yy BU3Ha4eHIN MPSIMOKYTHIN OUIAHII (BUMipIOBaHI KOHIICH-
Tpamii XiMi9YHHX €JIEeMEHTIB yCEepPEeTHIOBAINCH B MEKaX Ii€l
IIUISTHKY), siKa T0Ka3aHa Ha 300pa)KeHHI MOBepXHi 3pa3ka y
BTOPUHHHX eJIeKTpoHax. KoHIeHTparii XiMiYHUX eJIeMEHTIB
MpeICTaBIICHI Y MAaCOBHUX IpoIeHTax. Ha MamoHKy Takox
MIPEACTABICHHUI CIIEKTP XapaKTePUCTUIHOTO PEHTTEHIBCHKO-
IO BUTIPOMIHIOBAHHS ITi€1 TUISTHKA BUMipIOBaHHS.

Ha puc. 11 HaBeneHo npukiag pe3ynbTaTiB MPOBEACHHS
PEHTTeHIBCHKOTO MiKpoaHai3y parMeHTa eKcrepruMeH-
TalbHOTO CHapsaaa (3pa3ok 2). MikpoaHali3 3qiHCcHIO-
BaBCS Y BU3HAUCHIHM MPAMOKYTHIH OiisHLI (BUMiprOBaHi
KOHIEHTpamii XiMiYHUX eJIEeMEHTIB yCepeaHIOBAINCH B
MeJKax Ii€l TUISTHKH), sSKa [M0Ka3aHa Ha 300pakeHHI Io-
BEpXHI 3pa3ka y BTOpUHHHX elekTpoHax. KoHmeHnTpamii
XIMIYHUX €JIEMEHTIB MPEICTaBlIeHI y MaCOBUX BiJCOTKAX.
Ha pucyHky Takox npeicTaBleHUll CIEKTP XapaKTepuc-
THYHOTO PEHTTCHIBCHKOTO BUITPOMIHIOBAHHS €T AUTSTHKHI
BUMIpPIOBaHHS.
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Enement Barosuii %
CK 0,90
SiK 0,38

Mn K 0,62
Fe K 98,11
100,00

1 2 3 4 5 6 7 8
[onHaa wkana 193 umn. Kypcop: 0.000

Puc. 9. Ilpuknan pe3ynsraTiB IpOBEACHHS PEHTTEHIBCHKOIO MIKpOaHaTi3y (pparMeHTa ImTaTHOTO CHApSIa.
Ha 300pakeHHi MoBepxHi 3pa3Ka y BTOPHHHUX €IEKTPOHAX MOKa3aHa MPSIMOKYTHA IUISHKA, 1€ 3/11HCHIOBABCS
MikpoaHaii3. KoHIeHTparii XiMiYHUX eIIEMEHTIB MpeAcTaBiIeHi y MacoBUX BincoTkax. CK — ByTieIp, KOHIICHTpaIis
sixoro BuMiproBanack Ha K-ninii; SiK — kpemHil, koHIeHTpanis sikoro BuMiproBanachk Ha K-minii; MnK — mapranens,
KOHIIEHTpaIlist skoro BuMiptoBanack Ha K-minii; FeK — 3ami30, koHmeHTparttis sxkoro BuMiproBaiachk Ha K-miHil.
Ha pucyHKy TakoX NMpeICTaBIeHUH CIIEKTP XapaKTepUCTHIHOTO PEHTI€HIBCHKOTO BUIIPOMiHIOBaHHS
€T TUITHKA BUMipIOBaHHS

Enement Barosuii %
CK 0,41
SiK 0,28

Mn K 0,67
Fe K 98,64
100,00

1 . 3 4 -1 B 7 8
Monnaa wkana 211 wnn. Kypcop: 0.000

k3B

Puc. 10. Ilpukian pe3yasTaTiB MpoBeIeHH PEHTTCHIBCHKOTO MiKpOaHaTi3y 3pa3Kka (pparMenTa eKCriepuMeHTaIbHOTO
cHapszaa (3pa3ok 1). Ha 300pakeHHI TOBEepXHi 3pa3ka y BTOPHHHHUX €JIEKTPOHAX ITOKa3aHa MPsIMOKYTHA IUTSHKA, /1€
3aificHIOBaBCs MikpoaHaii3. KoHmeHTparii XiMiYHHX eJIeMEHTIB IpecTaBieHi y MacoBux nporueHTax. CK — Byrensp,
KOHIIEHTpaIlist sxoro BuMiptoBaiack Ha K-minii; SiK — kpemHilf, KOHIIEHTpaIlisl SIKOTO BUMIiproBaiach Ha K-miHii;
MnK — maprasens, KOHIIEHTpais sskoro BuMiproBaitack Ha K-minii; FeK — 3ami30, KoHIIEHTpaIlis sIKOTO BUMiprOBajiach
Ha K-minil. Ha pucyHKy Takox IpeAcTaBIeHUH CIIEKTP XapaKTePUCTHIHOTO PEHTTEHIBCHKOTO BUIIPOMiHIOBAHHS
€1 TUISTHKA BUMipIOBaHHS
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Enement Barosutii %
CK 0,34
SiK 0,38

Mn K 0,62
Fe K 98,66
100,00

1 2 3
NonHas wkana 193 wwn. Kypoop: 0,000

Puc. 11. Tlpuknan pe3yasrariB MpOBEICHHS PEHTICHIBCHKOTO MIKpOaHai3y 3pa3ka (hparMeHTa eKCIepHMEHTAIbHOTO
cHapsiaa (3pa3ok 2). Ha 300paskeHHI MOBEpXHi 3pa3Kka y BTOPHHHKX €IeKTPOHAX MOKa3aHa MPSIMOKYTHA JIUISHKA, 1¢
3IificHIOBaBCs MikpoaHaii3. KoHmeHTparii XiMiYHHX eJIeMEHTIB IpeIcTaBleHi y MacoBux nporeHTax. CK — Byrensp,
KOHIIEHTpaIlis sxoro BuMiptoBanack Ha K-minii; SiK — kpemHill, KOHIIEHTpaIlisl IKOTO BUMiproBanach Ha K-miHil;
MnK — maprane1s, KOHIIEHTpaIlis sikoro BuMiproanack Ha K-minii; FeK — 3ami30, KoHIIEHTpaIlis SKOTO BUMipIOBAJIaCh
na K-ninii. Ha pucyHKy TakoX NpeICTaBICHH CIEKTP XapaKTePUCTHIHOTO PEHTI€HIBCHKOTO BUIIPOMIHIOBAHHS
i€ TUISTHKA BUMipIOBaHHS

JocunipkeHHs 3pa3kiB GpparMeHTIB CHapsIiB MeTOAaAMHU
PEeHTreHiBChKOro MikpoaHaJidy noka3sas, o yci aocJi-
JKYBaHi (pparMeHTH CHApSIAIB MAaIOTh O/THAKOBHIA CKJIa]
XiMi4YHHX eJIeMeHTiB, a;1e MalOTh BiAMIHHOCTI y BeJJUMYMHI
KOHIIEHTpaNiii mux XiMiyanx ejxemenTiB. Hiokue y Tabmuii
HaBEJ/ICHO Cepe/IHI MacOBI KOHLIEHTpAIlii XIMIYHHUX €JIEMEHTIB
(ycepenHEeHHS MPOBOIMIOCS MO MPAMOKYTHHUX JUISTHKAX
3pasKiB, SIKi JAFOTh OUIBII IOCTOBIPHI pE3yJIbTaTH), 10 BXO-
JUSITh J10 CKJIaAy JOCHIPKYBaHHUX 3pa3KiB. Yci BUMIpIOBaHHS
KOHIICHTpAIli XIMIYHMX €JIEMEHTIB 3/iiCHIOBAIUCH 0 K-
JIHISX XapaKTepUCTUYHOTO PEHTI€HIBCHKOTO BUIIPOMIHIO-
BaHHJ, K1 € HAHOLIbII IHTEHCHBHUMHU.

Cui miAKPECINTY, 10 BU3HAYESHHS KOHIIEHTPALiH JIETKUX
esieMeHTiB (Oepuiliid, 60p, ByIVIelb) METOlaMH PEHTTEHIB-
CHKOTO aHaJi3y BUKJIMKAE 3HAYHI TPYIHOII, OCKUIBKH JUIsI
€JIEMEHTIB 3 MAJIUM MOPSJKOBUM HOMEPOM BUXia (uryopec-
ueHnii HeBenukuil. KpiM TOro, BUNpOMIHIOBaHHS JIETKUX

€JIEMEHTIB JIXKUTh Y IOBFOXBHIILOBIIT oOnacrti. Take BuITpo-
MIHIOBaHHSI XapaKTepHU3y€eThCS 3HAUHUM HOTIMHAHHSM, TOMY
PEECTPYETHCS MaJia iIHTEHCHBHICTh BUIIPOMIHIOBAHHS.

Kpim Toro, B enieKTpoHHiit MiKpocKomii Biioma npodiema
YTBOPEHHSI Ha MIOBEPXHI JTOCIIIKyBaHOTO 00’ €KTa B pe-
3yJbTaT] BILIMBY €JIEKTPOHHOIO 30H/Yy TaK 3BaHOTO Harapy.
Harap yTBOprO€THCS BHACIIOK PO3KJIaIaHHs BYIJICBO/IIB,
HEMUHYYE MPUCYTHIX y Kamepi Mikpockona. lIBuakicTs
3pOCTaHHS IOKPUBHOTO MIAPy BYIVIEII0 MOXE JAOCSTaTH Jie-
KIJIbKOX HAHOMETPIB 32 XBWINHY. [Ipy 11bOMY peHTIeHIBChKi
CIEKTPU MOXKYTh PEECTPYBATH HASIBHICTh BYIJIEIIO HA 00)€EK-
Tax, sIKi He MICTATH Byrieus. Lle mpu3BoauTh 10 TOXHOKH B
CTOPOHY 301JIBbIIICHHS KOHIICHTPAIlIi XIMIYHUX €JIEMEHTIB
(BUMIpsIHI KOHLIEHTpALIii € OLIBLIIMMHU BiJ] peasibHuX ). Macosi
KOHIICHTPAIIT XIMIYHUX €JICMEHTIB, 110 BXOSTh 10 CKIIaILy
JTOCITIPKYBaHUX 3pa3KiB YJIaMKIB OOEMPHIACIB, HABESJCHO B
Tad. 1.

Tabnuus 1. MacoBi koHIIEHTpallii XIMIYHUX €JIEMEHTIB Y CKJIaJIi IOCIIIKYBaHUX 3pa3KiB yJIaMKiB OO€NpHIaciB

NXingiami Crapsn mrrarHuii, ExcriepuMeHTaNbHUA CHApAA ExcrniepiMeHTanbHui CHaps
€JIEMEHTH KonnenTpanis y % (3pasox 1). (3paso 2).
Konnenrparis y % Konnenrparmist y %
C
0.91 0,42 0,33
Si 0,31 0,28 0,30
Mn 0,57 0,77 0,67
Fe 98,21 98,53 98,7
100,00 100 100,00
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L1i 1Bi 0OCcTaBMHN NPU3BOAATH A0 3pOCTAHHS BEIUUNHH
NoXUOKM BUMiproBaHb. [IpoBeneHi eKclIiepuMeHTH 00
BUSIBJICHHSI BEJIMYMHY CKJIaJOBOI BKA3aHOTO BUIIE HAarapy Ha
KOHIICHTpAIiI0 BYIJICLIO ITOKa3aJd, IO L5 CKJIa0Ba KOJIH-
BA€ETHCS Y 3AJIEKHOCTI BiJ TOCII/KYBaHUX 3pa3KiB y MeXax
Bin 1,7 % no 2,3 %. BkazaHy ckirafoBy Oyiio BpaXoBaHO MPH
BU3HA4Y€HHI 3HaYeHb KOHICHTpALIi}, 3a3HaUCHNX y TaOJIHIIi.

3HaHHS KOHIEHTpalii ByIJeHIo € BU3HAYAJIbHUM JJIs
BU3HAUEHHS THITy 1 BinacTuBocTell Merany. Hanpukman, 31
301IBIICHHSM KOHLIEHTpaLii BYIJICII0 301IbIIYIOTECS TBEP-
JICTB 1 MIITHICTh, 3MEHIITYETHCS TUIACTUYHICTB, 1[0 MOXE 00y~
MOBJIIOBATH Pi3HI PO3MIPH 1 BIIACTHBOCTI YJIaMKiB CHapsiB.
ToMy BiAMIHHICTH KOHIIEHTPALIH BYIJICIIO MITATHOTO 1 €KC-
MepUMEHTAIBHHUX 3Pa3KiB (KOHIEHTpALliSl BYDJICLIO yJlaMKa
MITaTHOTO CHAaps/Ja € BUIIOI0, HIXK Y 3pa3KiB eKCIIEPUMEH-
TaNbHUX Ooerpunacis mpuoiuzHo Ha 0,5 %), 110 3 BEJIMKOIO
HMOBIPHICTIO IIPHU3BEJIE 10 MOTIPIICHHS XapaKTEPUCTUK EKC-
NepUMEHTAJIBHUX OO€NpHUIIaciB.

BpaxoByrouw, 10 BUMiprIOBaHHSI KOHLIIEHTPAIiH JIETKUX
€JIEMEHTIB BYIJICII0 METOAAMH PEHTI€HIBCHKOTO aHai3y
BUKJIMKA€ 3HAYHI TPYAHOLIl, 8 3HAHHS KOHLEHTpALi] ByTJIe-
II0 € BU3HAYAIBHUM JJIsl BU3HAUCHHS THITY 1 BIIACTUBOCTEN
MeTaly, 10/1aTKOBO IPOBEJCHO AOCIiPKeHHS XIMIYHOTO
CKJIaZy 3pa3KiB yJaMKiB CHapsAiB TaKOX 3a JOIOMOT0I0
OIITHKO-EMICIHHOTO CIIeKTpoMeTpy. Pe3ynpraTu nux BUMi-
PIOBaHb 3 ypaxyBaHHSIM ITIOMHJIOK BUMIpY KOPEIIOIOTh 3 pe-
3y/bTaTaMy BUMIpiB, OTPUMaHUX METOJJOM PEHTI€HIBCHKOTO
MiKpoaHai3y.

2.3. IlopiBHsAABHI Kocain:keHHst MaTepiaay ¢par-
MeHTiB i3 3acTocyBanHsaM ®Pyp’e EIIP cnekTpomeTpy
ELEXIS SERIA E 580-10/12

3BaXKarouu Ha T€, IO BiTHOCHA CTaOLIBHICTH MIPOCTOPO-
BO-YaCOBUX XapaKTEPUCTHK METAJIIYHOI CTPYKTYpH (y HaIo-
MY BHIIQJIKy CTaJli) 3HAXOAUTHCS Y 3aJIE€KHOCTI BiJl KIHETHY-
HUX 1 TEPMOIMHAMIYHUX YHHHHKIB, JIFOYMX y CEPEIOBUIII
ix QyHKIIOHYBaHHS, TOLITBHUM € BUBYEHHS BIaCTHBOCTEH
OKpEMHUX YaCTHHOK.

3a pe3ynbpraraMu BUKOHAHHUX TPU JOCIIKCHHI BigiOpa-
HHX 3pa3KiB CIUIaBiB MPEeUU3iiHNX BUMIPIOBaHb BUJIHO, IO
YTBOPEHHS! HAHOYACTHHOK 3 aTOMIB CYIIPOBOIDKY€ETHCSI IBOMA
npolecam, a came, (JopMyBaHHIM Pi3HOTO pO3Mipy KiiacTe-
piB i3 aTOMIB MeTay Ta B3a€EMOJIEI0 MK YaCTHHKaMH, 1110
CIpHsiE CTBOPEHHIO aHCaMOJIB, MPEJCTABIEHUX y METaJIO-
CTPYKTYpax.

3a pe3ynbTaraMy KOMIUIEKCHOTO JIOCIIIPKEHHSI CIIOCTe-
piraeTbcst 3HaYHUI 32 HACKIKaMH BIUIMB aKTHBHOTO cepe-
JIOBHIIIA HA CTIHKICTh O MOLIKOJUKEHB Ta iHIII MEXaHI4Hi
BJIACTHBOCTI TIOBEPXHI TBEPAOTO TiJIa, 0COOINBO TOJi, KON
00’eMHa yacTKa IpaHuIlb 3€peH y MaTepiaji 3pocTae i3 3HH-
JKEHHSIM pO3MipYy 3€peH, a MOTIM 3HWXKY€EThCsl. Bucoka mo-
BEPXHEBA €HEPris, Y MOE€JHAHHI 3 MAJIMIM PO3MipOM 3epHa
3YMOBIIIOIOTH CTHCKaIO4y HaIpyry B 00’€Mi 3epHa, 1110 3CyBa€e
(ha3oBy piBHOBary y MaTpuili JOCTIPKyBaHUX Marepiaib.

JlocBin mokasye, o s OibIIOCTI METaliB y HaHO-
CTPYKTYPHOMY CTaHi CHOCTEPIraeThCs i BUILEHHS TEILIO-
€MHOCTI, 3pOCTaHHsI KoeilieHTa TepMIYHOTO PO3LIMPEHHS,
3MEHIIEHHs! TETJIONPOBIAHOCTI 1 TEMIIEPaTypONpOBITHOCTI,
a MiIBUILEHHS MIITHOCTI CYNPOBOIXKYETHCS BTPATOIO TLIAC-
TUYHOCTI. Y 3B’SI3Ky 3 UM, BOAYA€THCSI, 1[0 ONTHMI3alis

CTPYKTYPHU METJII/IB 3 METOIO HaJaHHS BUCOKUX MOKA3HH-
KiB MIIIHOCTI IPH 33I0BIIBHIN IIACTHYHOCTI CTAE OJHUM
3 HAMBaKJIMBIIINX HANPSIMKIB /IS JOCATHEHHS IIIbOBUX
XapaKTepUCTUK METAaJIiB.

JlocsArHyTH O4iKyBaHHMX pe3yJbTaTiB MOXKHA 3 BUKOPHUC-
TaHHSM JIBOX HIiJXOIIB: CTBOPEHHSIM OararodasHUX KOM-
MIO3MTIB, TUCIIEPCHO-3MIIHEHNX CIUIABIB i3 3aCTOCYBaHHIM
YaCTHHOK KOHTPOJILOBAHOTO PO3Mipy; pO3POOKOIO METO/IIB,
0 3a0e3MeuyoTh Yy HAHOCTPYKTYPHUX Marepiaiax mije-
crpsiMoBaHe ()OPMYBaHHS IIIJIBHOI MATPHLI 3 KOHTPOJIHOBA-
HUM MIDK3E€pPEHHUM IPOCTOPOM (HAHOIIOP Ta MIKPOTPILIHMH).
[Tpu upoMy citig BpaxoByBaTH HACTYIHI (aKTOPH:

— KOHIIGHTpAITis BaKaHCIi B METAIIHIA MaTPHUII 3pOCTAE
31 3MEHIIEHHSIM PO3MipYy;

— TIpM Aii YMHHUKIB CepeoBUILA YTBOPEHHs (a3 3 MeH-
LI0I0 ITOBEPXHEBOIO SHEPTI€I0 Ta OUIBII MIIIEHO0 KOMIIO-
HOBKOIO € IEPEBAKHUM.

st hopMyBaHHS afeKBaTHOI KapTHHU IepeOiry iHiniiio-
BaHUX SIBUI HEOOXiTHO OTPUMATH KOHKPETHY 1H(pOpMAIIiro
I10/I0 TIOXOKEHHS 3pasKiB, PO 0COOIMBOCTI TEXHOIOTIYHHX
MIPOLIECIB CTBOPEHHS BUXIIHUX MaTPHIlb, a TAKOXK JOLIJIBHO
MAKPECINTH, 110 31 3HWKEHHSIM PO3MIpy 3€peH KilacH4YHa
JMCIIOKAI[IHA Tedisl BUUEPIYETHCSI, HOCTYNAETHCS MicLIEM
3€pHOrPaHIMYHUM MiKPOIIPOKOB3YBaHHSIM Ta, KOJIM BEJIMYNHA
3€pHa JI0CATa€ KPUTUIHUX PO3MIpIB, Y BIIIOBIIHMX yMOBaxX
BiJIOyBArOTHCS KapIMHANIBHI 3MiHH MEXaHi3MiB JeopMarii,
SIKI BU3HA4Yal0Th 0COOJIMBOCTI PO3MOBCIO/PKEHHS TPILIHH.

SAxmo npuiiHATH, 0 BUOYX iHiNilioBaHWii ofHiclO i
Ti€l0 & CyMilIINIO, TO, BUXOASIYH 3 Pe3yJbTATIiB IoMme-
peAHiX BUMipIOBaHb, MOKHA 3a3HAYMTH, 110 TEXHOJIOTi4-
Hi napameTpu npouecis GopMyBaHHS BUXiITHUX NOPiB-
HIOBAHMX MaTepiajiB BigpizHsancs.

Jlist 30BHILIHIX YMHHUKIB, SIKi CTBOPIOIOTH EKCTpPEMalIbHI
YMOBH B IPOCTOPI PO3TALIYBaHHS I'eTEPOMETAIBEHOI KOMIIO-
3uLi{, MOXKe OyTH CIPHUATIMBOIO 1S (JOPMYBaHHS 1X HE3BUY-
HUX CTPYKTYPHHX CTaHiB Ta HenepeaodaueHux i3uko-Ximid-
HUX BIACTUBOCTEN.

3 ypaxyBaHHSIM BiZIOMHX IIPHHIMITIB L1010 KOMIUICKCHUX
BIUIMBIB Ta iH)KeHEPIi rpaHMIb 3€peH, Y 3a3Ha4eHUX Marepi-
IBHUAX MaTPUILISIX MOXKHA KEPYBaTH YTBOPEHHSIM Pi3HO(DYHK-

Puc. 12. ®yp’e EIIP cnextpomerp
ELEXIS SERIA E 580-10/12, Bruker

52 1(33)/2022 - WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

ApTunepincbke Ta cTpineLbke 036poEHHSA

LiOHAJIBHUX (PparMeHTiB 3 NMPUTAMaHHUM OAaraTOMaHITTsIM
CTaHIB MIKpOCTPYKTYPHOTO PiBHS Ta 3 pi3HUMHU (i3HKO-Me-
XaHIYHUMH XapakTepucTukami [1]. OKpiM TOro, KOHTaKTY-
I0YMH 3 METAJIIYHOIO MAaTPHUIEIO PEaKLiHO 31aTHUH areHT
BIUIMBA€ HAa MEXaHI3M /1e()eKTOyTBOPEHHS Ha ITOBEPXHI, a He
B 00’€Mi; 1, TAKMM YMHOM, — Ha ()OPMYBaHHS AUCIIOKAIIHHOT
CTPYKTYpPH METaJliB.

VY wiii poGOTI JOCHIKeHHS yIaMKiB Ooerpumnacis 3iic-
HioBanucs 3a ponomoroio dyp’e EIIP cnexTtpomeTpy
ELEXIS SERIA E 580-10/12, Bruker.

Junst inenTudikanii popm icHyBaHHS MeTaliB y BiniOpa-
HUX 3pa3kax HallapyBaHb 3aCTOCOBAHO METO] €JIEKTPOHHOTO
napamarHiTHoro pezonancy (EIIP) [2—10]. EITP — ¢i3uune
SIBUIIIE, SIKE NONIATAaE y BUOIPKOBOMY IOIVIMHAHHI €JIEKTPO-
MarHiTHUX XBWJIb IAPaMarHiTHOIO PEYOBHHOIO, SIKY IIOMICTH-
JIM Y 30BHIIIHE MarHiTHe none. IlormHanHs BinOyBa€eThCs
3a paXyHOK IEPEXOAiB €JNEKTPOHIB MiXX €HEPreTHYHHUMHU
PIBHSIMH, 1110 BUHUKAIOTB 32 PaXyHOK B3a€MOJIii €IIEKTPOHHHUX
CHiHIB i3 30BHIIIHIM MarHiTHUM nojieM (edekrt 3eeMaHa).
SAsume EITP BuHMKae, SKIIO B PEYOBUHI HasiBHI HEeCIIapeHi
€JIEKTPOHHU, HOCISIMHU SIKUX MOXYTh OyTH 10HU IEpeXiTHUX
€JIEMEHTIB 200 paJuKaIl XIMIYHUX CIIOIYK.

Te, 110 30BHIIIHE cepeaOBHUIIE, SIKE € OAHOTHITHUM 32
KIHETHKOIO Ta PEeaKIifHUM BIIJIMBOM, BU3HAUNIIO Pi3HHUH
(i3UKO-XIMIYHUIA BIITYK TOCTIKYBAaHAX MaTepialliB, BUIHO
13 CHICKTPIiB IOBEPXHEBUX YTBOPEHH (puc. 13):

— aus pparMeHTa INTaTHOTO CHapsiaa B CIEKTPi CrocTe-
piratorbcs curHanu 3 g = 4,3 (mpuramMaHHu# ioHy 3amiza-111
y TeTpaeAPUIHOMY KHCHEBOMY OTOYCHHI), g ~ 2.023 Ta AH
~ 600 MT (BpaxoByIOuM CKJIaJ Marepianty i yMOBH mepediry

SIBHIIA, JIOMIHYFOUHI CUTHAJI MOXKHA BiTHECTH JI0 10HY 3aJTi-
3a-I1I B OKTaepuYHOMY KUCHEBOMY OTOUYEHHI 32 JIOAATKO-
BOIO yYACTIO Y CYNEPIO3UIIIT CUTHATIB AesKoi 1o 3amiza-111
3 MEHILOIO CUMETPI€I0 KOOPAMHALIHHOTO OTOUEHHS; @ TAKOX
CJIiJ] BIIMITUTH HAsBHICTh HE3HAYHOTO BHECKY CUTHAITY Op-
TaHIYHUX BYIJIELIEBMICHHUX pajuKaiiB 3 g ~ 2.0023);

—y BUNAJKY 3paskiB | Ta 2 (pparMeHTH eKcriepuMeHTab-
HOTO CHapsiJia) IHTerpaibHa IHTEHCUBHICTb CUTHAITy MEHIIIa
i Ipu mboMy ineHTH]iKYIOThCA curnamu 3 g = 4,3 (FeO,),
g~ 2.023 (FeO,), g ~ 2.0023 (ByrnenesMicHi pajuKay,
BiJJTHOCHA iHTErpajibHa IHTEHCUBHICTH SIKOTO BHIIA y MOPIB-
HSTHHI 13 CTaHAapTHUM 3pa3kom) Ta g ~ 2.054 (opieHTOBHO
MO’)KHA BKa3aTH, 1110 CUTHAJI HAJIEXUTh OOMIHHHUM KJIacTepam,
yrBopeHnx okcunHuMu Gopmamu Fe(I1l) ta Mn(II).

BBakaroum, o0 aTOMH METAJIiB HA METANITHIH MOBEPXHi
pu nepediry ra30JuHAMiIYHOTO SBHINA ITiAaaBagucs ail
PI3HOMaHITHOTO 32 CKJIaI0M arpeCUBHOTO CEPEJOBHIIA, CIIiT
OYiKyBaTH yTBOPEHHS IX CIIOJIYK 31 CTYNEHEM OKHCJIECHHS
N>0. Buxiz npoayKTiB IIbOT0 Iponecy BU3HAYA€THCs (DYHK-
[IOHAJFHOK HAJIC)KHICTIO KOMIIOHEHT BUX1IHOI BUOYXOBOT
KOMIIO3UIIi1, HASBHICTIO PEaKLiHO 3JaTHUX YTBOPIOBAHUX
CUTYaTUBHO YaCTHHOK IIPH iHILIIOBaHHI IEPETBOPEHB, a
TaKOX KIHETHKOIO IpoLeciB, AM(EepruHIIHOBHUX Y Yaci, 3a
X y4acTo, 0COOJIMBOCTI SIKOT, B CBOIO Yepry, BU3HAYAETHCA
IIPOCTOPOBOIO OPTraHi3ali€r0 MeTall-BYIIIEIIEBOI ApXITEKTypH
TIOBEPXHI, 00 BiJ] ILOTO 3aJIC)KUTH CITIBBITHOIIEHHS (hOpMY-
BaHHS y Yaci KaHaJiB PO3MOBCIOMKEHHS 1 pO3CiIOBaHHS, 32
PI3HMMH MeXaHi3MaMH1, TeHEPOBaHOI EHeprii.

Ockinbku B3aemois B cucreMi «Fe — Mn — C — Si — pe-
aKIliiHe CepeloBHUIIE) MPEACTABICHA CYKYITHICTIO (i3U-
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Puc. 13. ETIP criekTpy HamapyBaHb, cpopMOBaHUX MpH Nepediry BUOyxy:
a — mTaTHUi 3pa3ok; O — 3paskn 1 ta 2;
BCTaBKa — ()parMeHT CHEKTPIB.
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KO-XIMIYHHUX IporneciB (kap0iloyTBOpeHHs, CHIIIUA0DOp-
MYBaHH$1, OKHCHO-BiJTHOBHI IIEpETBOPEHHS, MEXaHO-XIMi4H1
TpaHcgopMarii, IIaBIeHHs), MOJEb IIPOCTOPOBO-YACOBOT
oprasizarii JOCiXKyBaHOI MaTpHIli B 30HI IHTEHCUBHOTO
€HEeproreHepyBaHHs Ta EHEProNOITIMHAHHS TOBUHHA Bpa-
XOBYBaTH, 110 PYUIIHHUMH CHJIaMU NIEPETBOPEHB € TeMIIe-
parypa, KOHLIEHTpallist Ta popma ByIJIELIEBMICHUX pEareHTiB
Yy HaHOPEAKTOPi, a TAKOX ITOPOJKEHHSI HUMH cerperarii
Maprasmio 3 00’emMy 710 oBepxHi. MoiIMBicTh mepediry
3BOPOTHOTO TEPMIYHOTO IIPOLIECY YTBOPEHHS 1 pO3Maty Kap-
011iB MapraHIO MOXKHA YSIBHTH SIK OJTFH 3 MEXaHI3MIB cerpe-
ramii MapraHio 3 00’ eMy J10 oBepxHi 3pa3kiB. CrippunHeHe
HEIO 3pOCTaHHs KOHIEHTpalii i mepexix y akTuBHiI hopmu
Mmapranmio ¢ikcytots cunextpu EIIP. [lificHo, y BUnaaxy
3paskiB 1 Ta 2 y criektpi EITP crioctepiratoTbesi KOMIOHEHTH
— OKCHIHI CIIOJIyKH MapraHIlio, BUX1J SIKUX Y ITOPIBHSHHI 13
IITaTHUM 3pa3KoM, Jie BMICT 3aJi3a i 0 Toro OyB repeBaka-
I04MM, 3pOCTa€ 3a paxyHOK cerperauii. SIk BUIHO i3 CIIeK-
tpiB EIIP, y BiniOpanux 3paskax 3aii3o iCHy€ y JEKUIBKOX
(hopmax — 3 pi3HIMH KOOPIAMHAIIHHUMH YUCIIAMHE Ta Pi3HOO
CHMETPI€I0 KOOPANHALIHHNX ITOJIieApiB, YTBOPEHUX OTOUY-
FOUMMH OKCHIHHMH 10HAMH. [X Habip Ta CHIBBiIHOIICHHS
BiZJoOpakae iepapXiyHy apXiTeKTypy HOBEPXHEBOTO MeTa-
JITHO-BYTJICIIEBOTO IIAPY 1 BIIOBIIHY peakIiifHy 3/1aTHICTh
€JIEMEHTIB CTPYKTypu. BoueBuap, 1151 apXiTekTypa € OuibIn
PO3BHHEHOIO 1 OLIBII PI3HOMAHITHOIO Y BUIIAJIKY 3pa3KiB |
Ta 2, IO BiJIrpajo BUpIMAIbHY poib y (OPMYBaHHI HU3KH
(hopM, 110 CIIOCTEPIraloThesl Y IUX 3pa3Kax.

3BepTae Ha cebe yBary pi3HHUIS B IHTEHCUBHOCTI CHTHAIIB
BYIJICNb-IIEHTPOBAHUX PAAMKAJIB: X BUTpATH, 3BAXKAIOUH
Ha 0COOJIMBOCTI PO3CiIOBaHHS €Heprii y BUNaaKy 3paskis 1
Ta 2, BUSBWINCS MEHIIMMHU HIXK Y BUIIAJIKy CTaHJapTHOTO
3pa3Kka, y BHIQJIKY SIKOTO IIIJIbHICTh €Heprii y peakuiiHii
30HI BUSIBUJIACS BULIOIO.

TaknM YMHOM, MOXKHA PE3IOMYBATH:

1. Camoopranizanis METaJiIHUX CUCTEM SIK CTPYKTYp-
HO-(yHKIIOHAIBHUH BIITYK Ha KOPOTKOYACHY Jif0 ITOTOKIB
SIK €Heprii, Tak 1 FeHepOoBaHOT BUCOKOPEAKLIHHO3/1aTHOI Cy-
Millli, PO3BUBAETHCS 32 IBOMA CLIEHAPIsIMH:

— 7151 )parMeHTa MTATHOTO CHAPSIZAA B CIIEKTPi CIIOCTe-
piratotecs curHanu 3 g = 4,3 (mpuramaHHui ioHy 3amiza-111
y TeTpaeApUIHOMY KHCHEBOMY OTOUYCHHI), g ~ 2.023 Ta AH
~ 600 MT (BpaxoByIOuM CKJlaJ Marepiaity i yMOBH 1epeoiry
SIBHIIA, TOMIHYFOUYHI CHTHAJI MOXKHA BIJTHECTH JI0 10HY 3aTi-
3a-11I B OKTaeIpuYHOMY KMCHEBOMY OTOYEHHI 3a JJOaTKO-
BOIO YYaCTIO y CYNEPIO3UIIii CHTHAJIB AesKOi o 3amiza-111
3 MEHILIOKO CUMETPI€I0 KOOPMHALIHHOTO OTOUCHHS; @ TAKOX
CJIi/ BIAMITUTH HasIBHICTh HE3HAYHOTO BHECKY CHTHAITY Opra-
HIYHMX BYIJIELIEBMICHHUX pasuKaiiB 3 g ~ 2.0023) oxgHopigxe
OIUTaBJICHHS ITOBEPXHI 1 yTBOPEHHS MiKpOKpaIlelb PO3ILIaB-
JICHOTO MEeTaJly BKa3ye Ha Te, 1[0 Maja TEIUIONPOBIIHICTh
MIOBEPXHEBOT'0 IIapy 3 HAHOYACTUHOK CHPUYMHMIIA BUTPATH
MHTTEBO BUBUIBHEHOI €HEprii Ha IUIaBICHHS YaCTHHOK I10-
BEPXHEBOTO IIapy yjlaMKa; TUM Hade, 10 HU3bKOPO3MipHi
YaCTHHKH B)KE MOIJIM aKyMYJIIOBaTH €HEprilo Npu mepeodiry
TEXHOJIOT1YHOTO TIPOLIECY; 3aBJIsSKH IIbOMY Yac yTPHMaH-
HSl IEPBUHHUX BJIaCTUBOCTEH NOCTATHIN JuIs 30epexeHHs
NepBUHHOI POPMHU BUXiIHOI METAJOKOHCTPYKIIl Ha eTari
iHiNif0BaHHA (YHKIIOHAIBHOI Al NpUCTPOIO;

— 1y parMeHTiB eKCePHMEeHTAIbHOI0 CHApPA/AA
iHTerpajbHa IHTEHCHBHICTh CUTHAJy MEHIIA Ta i1eHTH}i-
KyloTbcs curnanmu 3 g = 4,3 (FeO,), g ~ 2.023 (FeO)), g ~
2.0023 (BymieneBMicHI paJyKali, BITHOCHA iHTErpaibHa
IHTEHCUBHICTb SIKOTO BHIIa Y NOPIBHSIHHI 13 CTaHJapTHUM
3pa3koMm) Ta g ~ 2.054 (opieHTOBHO MOXXKHA BKa3aTH, IO
CHT'HAJI HAJIEXKUTh OOMIHHUM KJIacTepaM, yTBOPEHUX OKCHJI-
Humu ¢popmamu Fe(III) Ta Mn(Il); ocranHiii, sk mokasye
€JIEMEHTHUI aHai3, JOAaTKOBO CETPeryBaB J0 TIOBEPXHI).
[Ipu boMy eHepris BUTpadanacs K Ha yTBOPEHHs HOBHX,
TaK 1 Ha MOJAJbIIC PO3BUHEHHS Ne(EKTiB, IO BXKE ICHY-
BaJI Y HAHOCTPYKTYPi IIOBEPXHEBOIO LIapy, M0 00yMOB-
JIOETHCST 0COOIMBOCTIMH Tepediry MixkdasHoi B3aemonii.
3BakalouM Ha Te, 10 KOHLEHTPAIlisl BYIJIELIO Y 3pa3kax 1 i
2 JIOKaJBbHO 3pOCTaE Ha MMOBEPXHI 3pa3KiB ITiJ] 4ac BUOYXY,
B TOMY YHCIIi 1 32 paxXyHOK yTBOpEHHsI KapOimy 3aii3a i cy-
MIPOBOJKY€ETHCS BUBUILHEHHSIM, 3 OIHOYACHUM PYHHYBaH-
HSIM METaJIiTHOT KOMITO3HIi{, MapraHIio i HOTo moxaIbIIoi
cerperauii Ta 3yMOBJIIO€, IIPH JIOKAJIbHOMY ITiIBUIEHHI
TBEPAOCTI 1 MIITHOCTI Ta 3MCHIIECHHI IIACTHYHOCTI, iIHTEH-
cudikaliro TpIMXHOYTBOPEHHS — JpKepena GparMeHTanii;
L€l YMHHKUK OTPiOHO OpaTH A0 yBaru, aHaJIi3y04H Y CIIiB-
CTaBJICHHI BIIACTUBOCTEH 3pa3KiB Pi3HOI'O TEXHOJIOTYHOTO
TTOXOJKEHHSI.

2. I3 crieKkTpiB NOBEPXHEBUX YTBOPEHb JOCIIDKYBaHUX
MmarepiaiiB (puc. 13) BUaHO, 110 30BHIIIHE, OJHOTHUITHE 32
KIHETHKOIO Ta PEeaKUiiHUM BIUIMBOM, CEPEIOBHILE BU3HA-
YUJIO pi3HUH (i3UKO-XIMIYHUH BIATYK 3pa3KiB.

TakuM YMHOM, 3aCTOCYBaHHS €JIEKTPOHHOI MiKPOCKOITii,
PEHTTEHIBCHKOIO MiKpOaHai3y Ta CIIEKTPOMETPii 103BOIHIIO
3 BEJIMKUM CTYIIEHEM TOYHOCTI IPOBECTH IOPiBHSIbHUH
aHaJi3 (parMeHTIiB KOPIyCiB CHApS/iB, BUTOTOBJICHHX SIK 3
TpaaMUIifHUX MarepialliB, TaK i 3 MarepianiB, OTPUMAHUX Y
pe3yaBTaTi IMIIOPTO3aMIIIEHHS Ta JUBEpCU]iKaIlii mocTadyan-
H$, Ta 3p0OUTH BHCHOBOK MPO HEBiIMOBiTHiCTH MaTepiay
NMPeACTABJICHUX HA AOCTIKeHHS (PPArMeHTIB eKclepu-
MEHTATbHUX CHAPAAIB XapaKTepUCTHKAM MaTepiady, 3
SIKOT0 BUTOTOBJICHO IITATHMIA CHapsA/ (cIeniajJbHa CTAIb
C-60), i, BinnoBiHO, BUMOraM Ail040i KOHCTPYKTOPCHKOI
Ta TEXHOJIOTiYHOI JOKYMEHTAIil HA BUTOTOBJICHHS 0CKOJI-
KOBO-(pyracHux cHapsijiB.

BHUCHOBOK

OO6pani I TOCTIIKEHAS] METOIU aHami3y (i3uKO-Xi-
MIYHHX BIIACTHBOCTEH MeTaneBUX (pparMeHTiB KOPIIyCiB
apTIIIEPIIICHKUX CHAPS/IB MIPOIEMOHCTPYBAIH CBOIO e(eK-
THBHICTb Ta JJO3BOJISIOTh HE JIUILE TOCIIIKYBATH CTPYKTY-
Py Ta CKJIAJl METAJIiB, 10 IPONOHYIOTHCS AL BUTOTOBJICHHS
OoenpuITaciB Ta iHIIIX BUPOOIB BIHCHKOBOTO Ta MMOABIIHOTO
BHKOPHCTAHHS B XOA1 peaii3allii mporpamMu iMmopro3ami-
IICHHS, a TaKOK pOOUTH BHCHOBKH IIPO XapakTep BHOYXY,
BIIACTHBOCTI BUOYXOBOI PEYOBHHHM Ta TEMIEPaTypH, IO Ii-
FOTh Ha KOpPIyC CHapsiaa mpu BuOyxy. Kpim Toro, 3a3HadeHi
METOIH MOXYTh OYTH 3aCTOCOBaHI [yl KOHTPOIIO CKIaILy
Ta KOHIICHTPAIii XiMIYHIX €JIEeMEHTIB IPH BIPOBAKCHI
TEXHOJIOTi] CTBOPEHHS apTIIIEPiCEKUX Ooempumacis i3
3a1aHUM JIPOOJICHHAM MUIIXOM 3MiHH IX XIMI9HOTO CKIIaay
[11-13] Ta npu aHANI31 BIDIMBY Pi3HUX BHOYXOBHX PEYOBHH
Ha 3MiHH CTPYKTYypH MeTally Ta (pparMeHTamnii xopmycy
CHapsa Ipu BHOYXY.
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Bogdanov V., Grygorenko O., Chepkov I.,
Odnoralov I., Kremenytskyi V., Sperkach S.,

Trachevskii V.

ANALYSIS OF PHYSICO-CHEMICAL

PROPERTIES OF METAL FRAGMENTS OF
ARTILLERY SHELLS HOUSING ON THE
BASIS OF AN EXPERIMENTAL APPROACH

The article examines ways of solving one of the sides of
the problem of active import substitution and diversification
of the supply of special materials in connection with the ter-
mination of stable cooperative ties with the russian federa-
tion. An approach is proposed to analyze the compliance of
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the characteristics of new materials with the requirements
of the current design and technological documentation for
materials of the domestic ammunition industry, namely: for
the manufacture of projectile cases.

It is substantiated that the most effective and informative
methods of researching the microstructural characteristics
of metallic materials and justifying the expediency of their
use for the production of shell casings are the use of raster
electron microscopy and X-ray microanalysis, as well as opti-
cal emission and Fourier EPR spectrometry.

The results of the analysis of the physical and chemical
characteristics of fragments of 152-mm high-explosive OF-
29 high-explosive projectiles made from traditional materials
and from materials obtained as a result of import substitution
and diversification of supply, which was carried out on the ba-
sis of hardware studies using a scanning electron microscope
JSM-6490LV, are given with use of INKA Energy 350XT energy
dispersive spectrometer, optical emission spectrometer and
ELEXIS SERIA E 580-10/12 Fourier EPR spectrometer.

The methods of analysis of physico-chemical properties
of metal fragments of artillery shell casings chosen for re-
search allow not only to study the structure and composition
of metals, but also to draw conclusions about the nature of
the explosion, the properties of the explosive substance and
the temperature acting on the shell casing during the explo-
sion. These methods can also be used for research on the
influence of the composition and concentration of chemical
elements of the explosive substance on the change in the
structure of the metal and the fragmentation of the projec-
tile body during the explosion.

Keywords: artillery shell, physico-chemical characteris-
tics of a solid, projectile fragment.
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AOCNIAXEHHA CUCTEMU
3AXUCTY POCINCbKOIO
BPOHEABTOMOBINA
NABULLEHOI 3AXULWEHOCTI
«TAUDYH-K».

NEPEBATU I HEQONIKWN
KOHCTPYKLUII

3 mMomeHmy nosHoMacwmabHo20 8Mop2HeHHs 36pol-
HUX cun pocilicekoi ¢pedepauii Ha mepumopito YKpdaiHu,
36polHumu Cunamu YKpdiHU epekmusHO 3HUUWYEMbCA
pocilicbka mexHikd, 8 momy 4ucsi U Ho8imHi 3pasku. Tak, 8
pi3HUX 06/1dCcmAX Hawol depxasu 3AiKCOBAHO YUC/IeHHI
8UNAOKU 3HEWKOOXeHHS HOBIMHIx pocilicbkux 6poHeas-
momobinie KamA3-63968 «TalipyH-K», aki 3 2016 poky cmo-
AMb Ha 036po€EHHI nosimpsaHo-0ecaHmHux gilicok 3C pg i
dKMUBHO 3aCMOCO8YIOMbCA OKyNnaHmamu 6 azpecii npomu
YkpaiHu. Okpim 3HUWeHux «TatigpyH-K» € makox mpogpeliHi
3pasku, 3aXonJieHi MexHiYHO CNpAasHUMU, W0 OAE MOXJIU-
8iCMb OUYiHUMU KOHCMPYKUYito 3pd3ka ma 3dCmoco8dHi 8
HbOMY mexHiuHi pitueHHsA. Ockinbku 8 pgh KamA3-63968 no-
3uUyioHyembca Ak 6poHeasmomobine nidsuweHor 3axuuje-
HOCMI, Mo npedMemom 00C/IOXeHHs 8 cmammi € cucme-
Mma 3axucmy 6poHeasmomobina «TaligyyH-K». OcHosHUMU
Memooamu 00CiOXeHHA 8 cmammi € popmanizosarudll i
nopigHAMbHUU aHasnizu, wo 00380/18I0Mb OUIHUMU piBeHb
mexHo102i4H020 po3sumky OFK npomueHUKa 6 YacmuHi
3axuwieHocmi 6poHeasmomobinis, donomazde 8U3HAYU-
mu 8axnusi 0514 po38idy8asnbHoI 0ifnlbHOCMI esleMeHmu, 8
momy 4uci Ui iHo3eMHi KoMnsieKmytoui, 0bMexxeHHA nocma-
80K AKUX 8 p¢h 8BnJIUBAMUME HA NOMOYHI ma malibymHi 60-
tiosi 0il, a makox 00380J15€ BUOKpeMUMU nepesazu i Hedo-
JliKu, AKi HeObXiOHO 8paxysamu 8imy4u3HAHUM 8UPOBGHUKAM
aHanoeziyHoi npodykyii. Tomy, Memoto cmammi €: no-nepuie
— OUiHUMU KOHCMPYKUito 6poHeasmomobins, enemeHmis

cucmemu NAcugHoO20 3axucmy md 8u3Hayumu hakmuyHu
piseHb 3axucmy 8i0 munosux 3acobis ypaxeHHs; no-opyze
- 8UABUMU iHO3eMHi KOMNJ1eKmyio4i enemMeHmu cucmemu
3axucmy «TalighyH-K» 0715 8K/t0UeHHS ix 00 CnUCKy mogapie
0719 0bMexeHHsA ix ekcnopmy 00 pgh KpaiHamu-napmHepa-
MU; No-mpeme — cnpocmysamu 3asuweHi nokasHuku TTX,
W0 3aA8/1910MbCs POCilicbKOo CMOPOHO0 015 into3il 0omi-
Hy8AHHA HA0 AaHAsI02iYHUMU B6POHeasmMomobinamu Knacy
MRAP kpaiH-uneHie HATO. Cnocobu Helimpanizauii makux
3paskie 3anuwaromeca oyxe dkmyaabHUMU, OCKiZTbKU HA
nomouyHuti momeHm 8 3C PQ ix nocmassieHo noHao 260 o0.
3 ocHoBHO20 Mamepiany cmammi, y 8ionogioHocmi 0o i
Memu, y3azasibHeHi 8UCHOBKU ma pekoMeHOayii 0515 8paxy-
BAHHA BIMYU3HAHUMU 8UPOBHUKAMU.

Kniouosi cnoea: 6poHeasmomobine, npomumiHHUU
3axucm, MPATI, kopnyc, OHUWe, ModyJib, KepamiuHa 6PoHH,
eHep20N02/IuUHAtoYi CUOIHHA.

BCTYII

OnHuUM 3 HaOIIBIINX JOCSTHEHB B raily3i OpOHETEXHIKN
B pocii € yHiBepcalbHUI OPOHEABTOMOOLIb MiIBUMICHOT
3axuieHocTi KamA3-63968 «Taiidyn-K», mo sBiserses
HOBITHBOIO pO3p0o0KOI0 aBTOTeXHIKH 151 3C pd, OCKIIBKH
TaM BOCTaHHE aBTOMOO1UIbHA Tu1aTopma Oyna npuitHsTa y
1961 poui [1]. IcTopis Beboro cimelicTa «Taiidyn» nmoun-
Haetbes 3 2010 poky, konn Oyna 3aTBeppkeHa MiHICTpOM
o06oponu p¢d «KoHIemnis po3BUTKY BifiCHKOBOT aBTOMO-
6inpHOI TexHiku 3C p¢ Ha mepiox no 2020 poky», sika
BH3HayYajla pO3BUTOK BUCOKOYHI(piKOBaHMX cimMelcTB Opo-
HeaBTOMOOLIIB. B pe3ynbrari Oyiio CTBOPEHO €JUHY KOJICHY
BaHTaxHY uardopmy «Taiidyn», o moBrHHa 3a0e3medy-
BaTH 3aXUCT €KiNaxy, BAaHTaXy Ta BY3JiB aBTOMOOLNA Bix
CTpLIEIBKOTO 030pOoeHHS Ta (yraciB, a TAKOX JUIST MOHTaXY
Pi3HOTO LiJILOBOTO OONaJHAHHS Ta CTBOPEHHS Ha Ii 6asi
HeoOxigHux Monudikaniii. Cama konuenuis 2010 poky

i mnatpopma «Taiipyn», 3a cBo€lO cyTTIO, Oyina pociii-
CBKOIO aJIETEPHATUBOIO aMEepPUKaHChKiil mporpami 2005 poky
MRAP (aurn. Mine Resistant Ambush Protected —
YKp. CTi#Ki JI0 MiH 1 3aXHIIEHi BiJ] 3aCiJIOK), CTBOPCHHS SKOi
JIUKTyBaJlocsi 00MOBUMHM BTpaTaMu Ta JOCBiJIOM BiiHU B
Adranicrani (2001 p.) Ta Ipaky (2003 p.) [2].

He noonunoki Bunanky 3nemkomkeHHs KamA3-63968
«Tatpyn-K» 36poitanmun Cunamu Ykpainn B KuiBcbkiid,
Yepnirisewkiil, Cymcbkiit Ta XapkiBCcbKiil o0nactsix, a Ta-
KOX TpOQeiHi 3pa3KH, 10 3aXOIUICHI TEXHIYHO CIIPABHUMU,
cBigyars npo aktuBHE 3actocyBaHHa 3C p¢d mux 3paskiB B
arpecii nporu Ykpainu [3].

AHAJII3 OCTAHHIX JOCJIIKEHb

1 IYBJIKALUA

B xoni peamizanii Kornenmii gexiapyBaiocs, mo ciMei-
cTBO OpoHeaBTOMOOINIB «TaiidpyH» po3podisiocs koome-
patiero 3 Oinpmr Hix 120 miATPHEMCTB, OCHOBHUMH Cepex
sxux Oymm: Kamcrpkuit (KamA3) Ta Ypanscekuii (Ypai) aB-
TOMOOLITBHI 3aBOAH (11aci), SIpocIaBchKH MOTOPHUIT 3aBOJ
(mBuryn), HJII crani M. MockBa (OpoHIOBaHHS MAaIliHN),
Denepanpauit saepHui eHTp M. CapoB (po3paxyHOK 3aXu-
meHocTi OpoHekopmycy), «Marictpans-JITI» (6porecko),
Mocxkoscrkuit ITY iMm. Baymana (rizponHeBMaTH9Ha ITiIBi-
cka) Ta iH. [4]. IIpore, 3 aHamizy TpodeiHoro 3paska, 6a3u
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MaTeHTiB Ta (PaKTUYHOTO MapKyBaHHS €JIEMEHTIB CHCTEMHU
3aXHMCTy BCTAHOBIICHO, 110 OinburicTh pe3ynsrariB JKP, sxi
MIPOBOJIMIINCH POCIHCHKMMH yCTaHOBAMH B XOJIi pO3p00IIeH-
Hs cimeiicTBa OponeaBroMoOLiB «Talidyn», He 3HAHILIIN
BpoBaKeHHsI B KamA3-63968 «Taiiyn-K», a 3amineni
Ha iMnoptHi. Lle# ¢akr LmrocTpye BiHCHKOBO-TEXHIYHUN
norennian OIIK pd B yacTHHI OCHOBHHX CKJIQJIOBHX Cydac-
HHX cuCTeM 3axucTy 3paszkiB OBT, Gunbln geTasHO 1po 1e
B OCHOBHOMY Matepiaii CTarTi.

MeTta craTTi: OIliHKa KOHCTPYKIii OpoHEeaBTOMOO1JIs,
€JIEMEHTIB CHCTEMH ITaCUBHOTO 3aXHUCTY Ta (PaKTHUYHOTO
PiBHS 3aXUCTy Ul €(PEKTHBHOTO 3HELIKO/PKEHHS iX BiJIO-
BIZTHUMHM 3aC00aMH ypaKeHHS;

BUSIBJICHHS 1HO3EMHHUX KOMIIJIEKTYIOUHX €JIEMEHTIB CHC-
Temu 3axucty «TaidyH-K» U1 BKIIIOYEHHS iX 10 CIIUCKY
TOBApiB JJIs1 OOMEXEHHS X eKcropTy 110 pd KpaiHaMu-napT-
Hepamu;

CIIPOCTYBaHHS 3aBUINEHUX Noka3HukiB TTX, mo 3ass-
JISIIOTBCS POCIMCHKOI0 CTOPOHOIO JUIsl 1LT10311 JOMIHYBaHHS
HaJl aHAJIOT1YHUMH OpoHeaBToMOOiIsIMU Kitacy MRAP kpa-
in-unenis HATO.

PE3VJIbTATH JOCJIIKEHb

KamA3-63968 «TaiipynK» po3pobiennii i BuUpoOIeHIi
myOigyHIM akiioHepHIM ToBapucTBoM «KAMA3» (akpo-
HiMm Big Kamcekuit aBToMoOUTRHII 3aB0A, panime KamA3)
Ta NPU3HAYEHHH JUIs TPAHCIIOPTYBAHHS 0COOOBOTO CKJIALy
(puc. 1). IlepenbagaeTncs, mo cama yHidikoBaHa miaTdopma
MOCITY>KUTB ISl BCTAHOBJIEHHS Pi3HOTO LUTHOBOTO 00JIaTHAH-

HSI Ta CHCTEM 030pO€Hb, CTBOPEHHS Ha 1X 0a3i MaIlvH 3B’5I3KY,
MOOUTEHHX apTHIIEPIHCHKUX CUCTEM, aBTOKPaHiB, TPAHCIIOPT-
HO-ITyCKOBHMX MallIH O€3IUIOTHUX JIITAIBHHUX araparis, eBa-
KyaTopiB Ta iHmmx Moaudikaiii mis 3C PO [4].
KamA3-63968 «TaiipyH-K» knacudikyerscst B 3C pd six
VHiBepCaJIbHUI OPOHEaBTOMOOLTH ITiIBUINICHOT 3aXUIIICHOCTI,
TOMY JUIsI IOTO €(heKTUBHOI HEHUTpati3amii HeoOX1THO TOCTi-
JUTHU piBEeHb HOro 3axucTy. B maHomy 3pasky nepenbadeHo
JIMIIE eIEMEHTH ITaCUBHOTO 3aXHCTY, a KJIaCH4Ha CHCTeMa
TIACUBHOTO 3aXHUCTy OpOHEaBTOMOOLIS BKIIIOYa€ B cebe HU3KY
TEXHIYHUX pillleHb, SIKi nependadeHo B KOHCTPYKLIi (KoM-
ronyBaHHi) 6poneaBromobins «Taitdyn-K» (puc. 2) [5, 6].
Jlist sikicHOT OLIIHKM CUCTEMH 3aXUCTy OpOHEaBTOMOOIIIS
«TatipyH-K» posrssHemMo koxeH ii enneMeHT oKkpemo.
KoncTpyknisi kopmycy Ta THHIIA
Crpykrypa tpusicHoro «Talidyn-K» 3pobiena 3a mo-
JYJbHUM TUIIOM: MallliHa po30HTa Ha TPU OKPEMI AUCKPETHI
cekuii (puc. 3a). Taka cxema KOMITOHYBaHHS HE € IHHOBaIIili-
HOIO, a CKolliiioBaHa y i3painbebkoi Gipmu Israel Military
Industries (IMI), 1o 3acTocoByBayia MaciTabOBaHHI METO/L
y po3po0ui 6ararorineosoi mamuan Wildcat (puc. 30) [7,
8]. Cama pociticrka KoHneniis, B IOMY, € 3aII03HYCHOI0
y IMI, sixa po3poOuia mine ciMeiicTBO crelianizoBaHUX
OpoHEeaBTOMOOIIIB, BKIIOYAIOYH CaHITapHy MalluHY, 00HOBY
MaIllMHYy THJIOBOTO 3a0€3IeYeHHS, PO3BiyBaJIbHY MAIUHY,
PEMOHTHO-€BaKyaliiHy ManuHy Ta iH. OKpiM 1boro, cu-
crema 3axucty «TaiigynK» BUKOHaHa 32 TOUHOIO aHAJIOTIEI0
Wildcat, a cruitoBuii 610K 13paiibCbKOT MAIITUHY, 110 BKITIOYAE
amepuKaHchki 1BUryH Cummins (325 k. c.) Ta TpaHcMicito

Puc. 1. KamA3-63968 «Taiidyn-K» niBopyd — etanon, npaBopyd — TpodelHui 3pazok

Tabmur 1. OcuoBHI TTX 3 BiAKpUTHX IKepern

3araneHe Pyxomicts
Poxu po3poOku 2010-2015 VMmakcumalbHa, KM/TOJT 110
BupoOHuITBO/CKCIITYaTais 32014/3 2015 Posxin mansHoro, i1/100 xM 81
KinpkicTh BUIMyIIEHHX, IIT. > 260 3amac xoxy mo [1M, kxm 700
Maca criopsipKeHa/loBHa, T 21/24 Tum migBicku KepoBaHa TiJIpOITHEBMATHY.
Exinaxx/necant, 4ot 3/14 Kuipenc, Mmm perymoemuit 185-575
labapuru [I/B/II, mm 8990/3300/2550 MaxkcumalsHa OTYXHICTb 331 kBt (450 k. c.)
3asBIIeHUIT PiBEHD 3aXHUCTY
[IpoTukynbHa CTIHKICTh I(\ll AEISBE/[];IV]; 33 i;;gllz)ag—?;f [IpoTumiHHA CTIHKICT 1 piB?F b 3a Stanag 4569 ( BuGyxoBHit
200 m) TIPHUCTPil MAcOIO 8 KT TPUHITPOTOIYOITY)
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| CHCTEMA ITACHBHOI'O 3AXHCTY BPOHEABTOMOBLIA )

L 4
| 30BHILIHI 34xUCT )

. 2
| BHVTPILHIV 34XUCT  f———

KOHCTPVKIIA KOPHIYCY TA JIHHIIA

] | EHEPIOIIOIJIHHAIOYI CHJITHHA H

KOHCTPVKI[IA XOJIOBOI YACTHHH

| | CHCTEMA ®IKCAIIT EKITIAKY TA JJECAHTY

bPOHBOBI CTAJII ma KOMIIO3HTH

] | KOHCTPYKIIA ITIJUIOTH —

B IR E R

bPOHbLOBC CKJIO

] | [IPOTHOCKOJIKOBHH ITIJIbIH |

Puc. 2. Cucrema nacuBHoro 3axucty OponeaBromo6inst KamA3-63968 «Taitdyn-K»

Jecanmndi MomyiL :\!01{.\_}1»@-11)311-:.\!@11 1 Kanbina

MOAVIE |

Puc. 3. Cxema komnoHyBaHHs OpoHeaBroMo011s1 KamA3-63968 «Taiidyn-K» — niBopyu, 6poneaBromobins Wildcat
¢ipmu Israel Military Industries npaBopyu

Allison3000 3acTocOBY€THCS MPAKTHYHO y BCiX aBTO-
MoOinsix cimeiictBa «Taidyn-K» [9].

[Nepma cekuist — kabiHa, BUKOHaHA y BUIVIAI Opo-
HEKaICyJH, OCKUIBKH BCi 3’ €THAHI MiX COOOIO CTiH-
KM KaOiHM YTBOPIOIOTH T€PMETUYHHN KOPITYC KOP-
CTKOT KOHCTpyKIIii. KabiHa ocHameHa OpOHEOBaHUME
JIBEpUMa, TPUTOYKOBUMH MEXaHi3MaMH 3aMHUKaHHS,
KpicIIaMH JUTS TBOX TTACKUPIB Ta BOJLS, IOOOBHMH Ta
OiyHMMU BikHaMH 3 OpoHeckia. KoHeTpyKIis (koMITo-
HyBaHH:) Kabian KamA363968 «Taiipyn-K» BukoHa-
Ha y BixnoBigHocTi 10 narenty pg Ne RU 124380 U1
«KabnHa TakTH4eCcKH 3alUIIeHHOTO TPAHCIIOPTHOTO
CpeICTBa MHOTOLIETIEBOTO Ha3HAYCHHS» BIACHUKOM
sikoro € [TAT «KAMA3» [10]. dns kepyBaHHS OKpe-
MHUMH CHCTEMaMH HasiBHI TyOJIIOI04i KHOIIKH, IPOTE B
OCHOBHOMY YTIPaBJIiHHS 311HCHIOETHCS 32 IOTIOMOTOI0
€JIEKTPOHIKH Yepe3 PiAKOKPHCTATIIUHY HPUCTPIHHY
TIaHeJNb: KPYi3-KOHTPOJIb, OCBITIIEHHS, NiAITpiB ma-
JMBa, BUOIp peXKUMY PYXY, BKIIOYEHHS 3HH)KEHOTO
psiny, OIOKyBaHHS MIKOCBOBHX Ta MIXKKOJIICHUX JTH-
(epeHmianiB, KOHTPOJIb TUCKY B MKHAaX Ta iH. Kpicio
BO/Iis (hiKCOBaHe, aje pyJIbOBa KOJIOHKA PETYITIOETHCS
y IBOX IUIOIINHAX.

Jpyra cexuis — MOTOpHO-TPaHCMICIHHIH MOYIb,
pO3TamIoOBaHUI MiXK KaOiHOKO 1 IECAHTHUM MOYJICM.
B npomMy posmimieHo nsuryn KAMAZ740.354450 ta
6-ctymuara KII Allison (CLIA). ¥V criopsmkeHoMy
BHIIIAII TaM Tepe0adeHo MicIle I OFHIET JTIoIu-

TakenasxHa ckoba

Puc. 4. MotopHo-TpancmiciiHui Moy KamA3-63968
«Tatipys-K»
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HH, TOOTO Ha NOJI 000 MEXaHIK 3MOXKE IPOBECTH PEMOHT
i1 3aXUCTOM OpOHi. 3a IOMOMOT00 TaKeJIaXHOTO KapKacy,
skuit 00’ eqnye nBuryH i KIT Mmo)xHa onepaTnBHO NPOBOANUTH
JIEMOHTaX 1 MOHTaXX CHJIOBOTO OJIOKY (pHC. 4).

Tpertst cex1ist — ecaHTHUI MO/ b, BAKOHAHUH Y BUIIISIIL
OpOHEKarCyu, OCKUIBKM MICTUTh KapKac i3 3aKpiljIeHuMHA
Ha HbOMY CTIHKaMH Ta ITiJUIOT0I0 3 PO3MIILIEHNM Ha HHOMY
HaCTHJIOM 1 JaxoM, 1[0 YTBOPIOIOTH TepMETHYHHUNA KOPIyC
JKOPCTKOT KOHCTpyKIii. BOKOBI CTiHKM BUKOHaHi 3 OPOHBO-
BHX €JIEMEHTIB, IKi 0OJaTKOBO 3a0e3IeueHi 30BHI HaBiCHOIO
KOMITO3UTHOIO KEpaMi4HOIO OPOHEI0, B CTIHKAX IepeidadyeHo
BiKHa 3 OpOHecKIIa, Ha Aaxy pO3MilleHI OpPOHENIOKH AJIs
eBaKyallii eKilaxxy Ta BeIeHHsI BOTHIO 31 CTpLIenbKoi 30pof,
HAa 3aJIHIi CTIHI[ PO3TAIllOBaHA BiJIKUIHA allapelb, B IKii
po3MilleHi aBepi 3 MexaHi3MaMH 3aMHKaHHs. Moxynb Mae
14 micup necaHTy, CUAIHHS HE KPIIUIAThCS Oe310CepeHbO
JI0 KOPIyCy MOZYJIsL, a 3’ €1HaHi 3 IeMI(yIOYUMHU KapKacamu,
1110 BCTAHOBJICHI Ha CKOCaX ITiJUIOTH Yepe3 eHepronorinHa-
104i eneMeHTH. KoHCTpyKLis (KOMITOHYBaHHS) IECAHTHOTO
moxayns KamA3-63968 «Taiidyn-K» Bukonana 3 He3Hau-
HUMH JOOTPAIIOBAHHAMY Y BIJIOBITHOCTI IO MAaTEHTY P
Ne RU 123927 Ul «®yHKIHNOHATBHUI MOAYIb 3all[UIIEH-
HUii», BacHUKoM sikoro € [TAT «KAMA3» [11].

Jlns posciroBaHHs eHeprii BUOYXy KOPITyC BUKOHAHHUH
MIPSIMOKYTHOT ()OPMHU 31 CPSIMOBAHUMH BCEPEMHY CKOCAMH
Ha aHui (puc. 5a). Kpim Toro, nporuMinauii 3axuct «Tai-

¢yH-K» nepenbaydae 3axucHi MpoTUMiHHI ekpaHu V-11ofioHoT
(hopMH, 110 CKIIAJIAIOThCS 3 HU3KH TUTUT, BUKOHAHUX Y BUIVIS-
Ii TiJO0HIB, TOAATKOBO 3a0e3IeucHa OIYHMMU IMUTAMHU Ta
TOPLIEBUMH 3aXHCHUMH elleMeHTamu (puc. 50) [12].

B paiioni po3ramnryBaHHs po31aBaibHOI KOPOOKH 0coOIIH-
BICTIO € T€, IO ITiIJOHA BUKOHAHI OKPYIIIoi (hOpMH 3 IiJI-
CHJIIOIOYMMH peOpamH i JJONATKOBUMH IIapaMH METally, 10
CIIPHSIE MTOKPALIEHHIO 3aXUCTY arperariB Ta MOIYJIIB IIUISIXOM
Jucunanii eHeprii yaapHoi xBuii Bix BUOyxy (puc. 5B) [12].

KoHcTpyKIlist TPOTUMIHHOTO 3aXUCTY, KOMIIOHYBaHHS
3aXUCHHUX CKPaHiB, IMiIJIOHIB, OIYHUX IIUTIB, TOPIIEBHUX 3a-
XHMCHUX €JIEMEHTIB, BapiaHTiB KpituieHb Ha KamMA3-63968
«Taiiyn-K» BukoHaHe 3 HE3HAYHHMHU JI00NPALFOBAHHIMHA
y BianosigHocti 1o nareHty pd Ne RU 124381 U1 «IIporu-
BOMHUHHas 3alllUTa TPAHCIIOPTHOTO CPEICTBA», BIACHUKOM
sikoro € [TAT «kKAMA3» (puc. 6) [12]. Cnin 3a3HaunTH,
mo nporuMinHui 3axuct «Talidpyn-K» He € «Hoyxay» B
MIPUHIMIIAX KOMIIOHYBAHHS, a € HAaMaraHHsM ITOBTOPUTH
KOHCTPYKIIiF0 BUOYX03aXHUILEHOTO OPOHEMOTYIISl aMEpHKaH-
cekoro oporeaBromoOinss MATV «Oshkoshy (puc. 6) [13].

BaxBoro 0coOIHBICTIO TS 30€pesKeHHS IIUTICHOCTI KOp-
ITyCy J€CaHTHOTO MOMYJIS TIPH MiAAPHBI € CHOCIO 3BaplOBaHHS
OpOHBOBHX JIUCTIB (CTIHOK) MpH Horo BUroToBieHHi. Tak,
3BapIOBaHHSI KOPITYCY MOYJISl BAKOHY€ETHCSI TAKMM YHHOM, 1110
TOPH30HTAJIbHI Ta MTOXMJTi OPOHENUCTH AHUILA, KOJIICHHX apoK,
HIIll TATMBHUX OaKiB HAaKJIaIAI0ThCS Ha BEPTHUKaJIbHI OpoHe-

0) V-noniOHMit NpOTUMIHHHUN €KpaH

B) MiJIOHU OKPYINIO1 (hOPMH 3 MiJCHITIOIOUMUMH pedpaMu
JUIS 3aXUCTY arperatis

Puc. 5. Enementu cuctemu npoTUMiHHOTO 3aXucTy «TardyH-K»
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Puc. 6. [TopiBusiHHS cucTeMu npotuMinHOTo 3axucty «Taidyr-K» (;miBopyd) Ta M ATV «Oshkoshy (mpaBopyu)
Iporuminnuii 3axuct «Taitdyr-K» mictuth 3axucHuii ekpad (1), mo ckiaamaerbes 3 mianoHis (2) ta (3), Oiuni muru (4)
Ta (5) Ta Topuesi 3axucHi eaementH (6) Ta (7). [ligmonu (2) i (3) BUKOHAHI OKPYIVIOi (POPMHU 3 MIiACHITIOIOYHUMHU PeOpaMu

(8). IMigmos (3) moOATKOBO MOCHJICHO KijlbkoMa mmapaMu metaty (9). biuni mutu (4) 1 (5), a TaKoK TOPIIEBI 3aXKCHI
enemenTH (6) i (7) BUKOHAHI 3 PI3HOCIPSIMOBAHUMHE [TEPErMHAMH, HEOOXITHUMHU IS BiTOUTTS BUOyX0BOT XBuMIII. BiuHi
Uty (4) MaroTh MOHTaXxHI MicIist (10) i po3mileHHs By3iiB Ta arperariB asromo0isist. [Timmonu (2) 1 (3) 3’ennani
BIZMOBIAHO 3 OiyHMMH uTamu (4) 1 (5) 3a 1OMTOMOTOK0 KPIMHIBHUX elleMeHTIB (12)

Puc. 7. Crioci6 3BaproBaHHS TOPU30OHTANIBHUX 1 BEPTUKAIBHHUX €JIEeMEHTIB kopirycy “Taitdgyn-K”

JcTH OOpTIB (CTIHOK) 3 HE3HAYHUM BHCTYNOM. Ha BinmiHy
BiJl BITYM3HSHOI MPAKTUKU 3BAPIOBAHHS OPOHEKOPITYCIB, JIE
3BapIOIOTHCS TOPII OPOHEIUCTIB, TAKUH CIOCIO CIIPUATUME
30epeEHHIO TePMETHYHOCTI KOPITyCY Ta 3ari00iraHHIO po3Tpi-
CKYBaHHIO I{0T0 110 3BapHHM ILIBaM 1 IOTPAIUITHHIO IPOIYKTiB
JeroHauii y BijytineHHs necanry (puc. 7) [14].

B 2014 poui 6poneaBromobins «Tardyn-K» npoxoans
BUIPOOYBaHHS HATYPHHUM ITIAPUBOM Ha 3apsifi 6 KT'y TPOTHIIO-
BOMY €KBIBaJICHTI ITiJl IEPEIHIM Ta 3aHIM KOJIECOM, a TAKOX
I THUILEM Kopitycy. B xoni BunpoOyBaHb Ha MicIii Bozis Ta
JICCAaHTY 3aCTOCOBYBAJIHCH crielianbHi MaHekeHn Hybrid 111,
sIKi oOnaiHaHi 37 qaT4ukaMu IPUCKOPEHHS, IEPEMILIIEHHS Ta
TUCKY. JlexnapyeTbesi, 1o 3adikcoBaHi HABAHTAXKEHHS CTaHO-
B 35—50 % BiJ MakcuMalibHO JonmycTuMUX (puc. 8) [15].

B po® BiacyTHIl BIacHUii cTaHIapTU30BAHUH JIOKYMEHT,
SIKUH Ki1acudikye OpOHETEXHIKy 3a piBHEM MPOTHMIHHOTO
3axucTy. BUnpoOyBaHHS IPOBOIWINCH 32 METOAMKOIO, BU-
3HaueHoto B STANAG-4569, npu usomy B TTX nexnapy-
eTbes, 1m0 KamA3-63968 «Taiipyn-K» Biamosinae pisHio 3b

(BuOYX 3apsay (hyracHoI Aii 3 MAaCO¥O0 TPHHITPOTOIYOIY 8§ KT),
X04a HaTypHI BUMPOOYBaHHS IIPOBOMJIMCH HA BIIITOBITHICTh
piBHIO 2b (BUOYX 3apsay dyracHoi aii 3 Macoro TPUHITPOTO-
nyony 6 kr) (Tabm. 2) [16, 17].

Kopnyc nonarkoBo 3abe3nedeHuid 30BHI HaBICHOIO Ke-
paMiyHOIO OpOHEr0, SKa MePEeKPUBAE 3BapHi 3’ €AHAHHS OC-
HOBHUX OpOHEJNHNCTIB (CTIHOK) TAKUM YHMHOM, 1[0 OOPTH
BUCTYIIAIOTh HaJl IEPEAHBOIO Ta 33 JHHOI0 CTIHKAMH KOPITYCY,
OCKUIBKY HMOBIPHICTb BIIy4aHHs 3ac00iB ypakeHHs B O0pT
€ Habararo BHIIOIO HiX B ()pPOHTOBY (3a OpoHEeKabiHOO Ta
MTB) Ta TUIIbHY CTIHKH KOPITyCY JIeCaHTHOTO MOAyIst. Kpim
TOTO, BCI KyTOBI 3’ €IHaHHS (CTHKH) €JIEMEHTIB KOPIYyCY
JIOIaTKOBO TEPEKpUTI OpoHBOBUMH Hakiankamu (puc. 10).

BaxmiBuM e1eMEeHTOM HNPOTUMIHHOTO 3aXHUCTy € 3a0e3-
MIEYEHHs TePMETHYHOCTI KOpITycy OpOHEeaBTOMOOILIS pH
ninpusi. JlocBix BUIpOOyBaHb HOBITHIX BITYM3HSHUX 3pa3KiB
Ha MPOTUMIHHY CTIHKICTh NOKa3ye, 110 Halic1adbumM MicteM
B TAaKOMY BUIIQJIKY € JIBEPI, JIIOKH, arape’i Ta iHII ImapHipHi
€JIEMEHTH KOHCTPYKIII Kopiycy. ToMy, BaXJIUBY POJIb TYT
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Puc. 9. HarypHi BUnmpoOyBaHHS TiAPUBOM Ha 3apsijii 6 KT' Y TPOTHIOBOMY €KBiBaJCHT

Tabmums 2. Bumorn STANAG-4569 oo 3axucTy ekinaxiB OpoOHbOBaHMX MAIIUH

PiBens XapakTepycTHKa piBHS IPOTUMIHHOTO 3aXHUCTY
1 py4Ha TpaHaTa, apTUIEPINCHKUI CHAPS, 10 He §H§yXHyB, pi3Hi 1piGHI BUOYXOBI MPUCTPOT, IO AETOHYIOTH Y
Oy/ib-SIKOMY MICIIi ITijI TPAHCIIOPTHUM 3aCO00M
2 BirOyx BHII dyracuoi zii 3 Macoto TpuHiTpoTonmyory 6 Kr la, 2a, 3a, 4a — BUOyX MiHH ITijI TPAHCTIOPTEPOM y
..... . HTp1 MaIllMHY;
3 BuOyx BHII ¢yracHoi nii 3 Macoro TPHUHITPOTOIYOITY 8 KT HCHTP ’

lb, — BUOYX MiHH MTi/1 Oy/Ib-IKMM KOJIECOM

TpaHcIoprepa

e

Puc. 11. TpuroukoBi MexaHi3zmMu 3aMuKaHHs ABepei kadinn «Taitdgyn-K»
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Puc. 12. Enementu rizponaeBmaruysoi miaBicku Timoney Technology Limited Ha «TaiidyH-K»

BiIIrparoTh 3aMUKArOYi MPUCTPOI Ta METIi. 3aCTOCOBaHI B
koHCTpyKIii «Taitpyn-K» 3amukarodi mpucTpoi Ta metii
BHUKOHAHI 3 HE3HAYHUMH JTOOTIPAITFOBAHHIMH y BiIOBITHOCTI
no mateHTiB pp Ne RU 116175 Ul «3anmparomiee ycTpoi-
CTBO JIBEPH TPAHCIIOPTHOTO cpencTBay, Ne RU 124242 Ul
«3anmparomee ycTporicTBo kabuam», Ne RU 117604 Ul
«JIrok TparcnoptHOTO cpeactBay Ne RU 117484 Ul «Iletns
JBepY OPOHMPOBAHHO», BIACHUKOM BCIX 3a3HaYCHUX MaTeH-
1iB € [TAT «KAMA3» (puc. 11) [18-21].

KoHcTpykuisi X010B0T YacTHHH

Tioponnesmamuuna niosicka

lNigpomaeBmarnyHa miaBicka «TafidgyH-K» — 11e Bupiod
ipmaracekoi kommanii Timoney Technology Limited, sika
y 2012 pomi yxmana 3 KAMA3oMm yrogy momo po3pooxu
HEe3aJIe)KHOT MiABICKH IS ABOX-, TPHOX- T4 YOTUPHUBICHUX
mraci (puc. 12). Y xommasnii Timoney BeIHKuii JOCBi B OCHa-
IIeHHI OpOHEaBTOMOOLTIB HECYYNMH Ta KEPYIOUUMHU MeXa-
Hi3MaMH 110 BChOMY CBiTY Ta CIIUTFHOI pOo3p00KH OpOHBOBH-
KiB: OpoHeTpancmoprep Amphibious Combat Vehicle 1.1,
OpoHpoBaHa MoxyabHA MamuHa Enigma, BTP CM-32 Cloud
Leopard, BTP Ejder, BTP Lazar Ta in. [22].

N8~ -
el _

_dloaaTkont Jaxicu BTaRKE
Amvw\luu{

Bepsox

Tima kpimTLcs 40 mcEa

Bci Baxkeni Ta mpUBOAX HE3AJIEXKHOI IMiIBICKH BUTOTOB-
JIeH] 31 cHemiaabHOI CTali, 0 po3paxoBaHa Ha 3HAYHY Bary
OpoHeaBTOMOOLIS, HAaBaHTAKEHHS IIPH PYCi Ta MiIPUB CaMO-
pOOHHX BUOYXOBUX MPHUCTPOi y Oe3mocepeaHiid Oau3bKoCTi
3 MamuHOMW (puc. 12).

3a KOMaHI0I0 BOMis MiABicKa MiHs€ Kitiperc Ha 40 cM [is
BCHOTO aBTOMOOIII 200 OKpEMO LTSI IePeIHbOI UM 3aTHBOT
YaCTHHH, 301IIBIIYIOUN TOPOKHIN IIPOCBIT 13 eKCIITyaTamiii-
HuX 185 MM 10 60iOBUX 585 MM.

Koneca ma wiunu

Ha KamA3-63968 «Taiipyn-K» BcTaHOBIIEHI apMOBaHi
KoJeca 3 BuOyxocriiikumu BcraBkamu 16.00 R20 Michelin
XZL LRM TL 173G 22PR. Taki koneca MarOTh paiaiabHy,
uinsHOMeTanokopany (LIMK), 6e3kamepHy KOHCTPYKIIIIO,
CYMICHY 3 CHCTEMOIO PETYIIOBaHHS THCKY 3 PO3>EMHHUM
00010M 1 BHYTPIIIHIMH JOJATKOBUMH 3aXMCHUMH BCTaB-
KaMH. ApMOBaHi OOPTH IIMHU KPITUIATHCS 0 AUCKA depe3
«0emIoKy, 1o ABISE COO0I0 €JIEMEHT KOJICHOI'O IHMCKA,
sKuH (pikcye mUHY Ta 3amobirae po30OPTyBaHHIO IIPH ITiJI-
pHUBi Ta pyci IO TPYHTY i3 3aHIKEHUM TUCKOM (puc. 13)
[23].

3 "Gennor”

Puc. 13. Koneco 16.00 R20 Michelin XZL, enemenT: apMyBaHHsI Ta p0o3’€MHOTr0 000/1a Kojieca
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Tabnuig 3. TexHIUHI XapaKTEpUCTUKH INH

ITapamerp

3HayeHHs napaMeTpa

Tlo3HaueHHS ITMHU

16.00R20

Monenp NIMHU

XZL-Michelin

Buxonanss

TL (TubeLess) — 6e3xamepHe

MauttoHOK IpoTeKTOpa

iIBUIICHOI MPOXiTHOCTI

MaxkcumansHe HaBaHTaKeHHS, KT (1bs)

6595 (14.540)

BHyTpillIHIl THCK IPU Min-max HaBaHTaXXEHHSX, Krc/cM> 4,5-7,5
Tuck MOBITPs B IIMHAX NPH MaKCUMaJIbHOMY HaBaHTaxeHHI, K[1a 750
30BHIIHII qraMeTp, MM 1340
upuna npodins, Mm 442
MakcuMalbHa HIBHAKICTh, KM/Tof (mph) 90 (55)

KoncTpykiis Takux Koxic 3a0e3meuye MOXKIUBICTD PyXy
i Yac IMOIIKOMKEHHS [INHY Ha BiJICTaHB HE MEHIIE HIK
50 xm 3i mBuakictio 50 km/rox. st IbOro B KOHCTPYKIIi1
KOJIiC Iepen0aveHo BCTAHOBIICHHS BHY TPIIIIHBO1 TOaTKOBOT
KOJIICHOT BCTaBKH y BHYTPILITHIH TIOPOKHHHI ITMHA HA TII0C-
KW po3’€eMHHIA 0011 aCHMETPUIHO 1 MaKCUMaIbHO HaOIH-
JKEHOT 10 Ky30Ba aBToMo01s (puc. 13). KpimieHss muHn 10
JIMCKa gepes3 «OeIToK» 3a TOTIOMOTO0 OONITOBOTO 3’ € THAHHS
JI03BOJISIE BUKOHYBAaTH MOHTaXHI POOOTH B MOJILOBHX YMOBAaX
CHJIaMHU eKimaxy 0e3 crmemianpHOrO oOmagHaHHsA. Komeca
MAarOTh MAITFOHOK IPOTEKTOPA IIWH i IBUIICHOT TPOXiTHOCTI,
SIKi TO3BOJISIFOTH €KCILTyaTyBaTH aBTOMOOLITE TOPOTaMH BCiX
KaTeTopiif, y TOMY YHCIIi B yMOBax Oe3IOPIIKSL.

bponvoesi cmani ma komnozumu

Ha KamA3-63968 «Taiidyn-K» 3assnennii IV piBens
MPOTUKYIBHOTO 3axHcTy BigmoBimao 10 STANAG 4569
(puc. 14). Po3poOHHAKOM IeKIapyeThCs, IO 3aXUCT BiJ Opo-
HeOIHHIX Kyib Karmiopy 14,5114 MM JOCATHYTO 32 paXyHOK

3aCTOCYBaHHS OUCIIEPCHO-KepaMiuyHOi OpOoHi, IO cKiana-
€TBhCS 3 TPHOX MIAPIB: JEKOPATUBHOTO (BEPXHBOTO, MEPIIO-
r0, POHTATBHOTO), APOOICHHS (APYTOT0) i 3aTPUMYIOYOTO
(TpeTporo).

[epmuii i npyruii mapu MoKHa PO3TIANATH K ONHH
mrap ApoOJICHHS 1 BIAXUIICHHS, MO CKIANAETHCS 3 OKPEMHX
KepaMigyHUX eJIEMEHTIB, Ki pO3TaIIOBYIOTHCS Mixk Oararo-
I1apOBUMH OATiCTHIHUMH TKAHMHAMH 1 IPUTUCKAIOTHCS 10
OCHOBHOI OpOHI afoMiHieBAM JHCTOM. KepamidHi enemMeHTH
€ HeBEIUKUMH HIIiHAPaMH 0170T0 KOIBOPY, AiaMeTpoM
13 MM, BucoTor 10 MM, 3 OTHUM ONYKJINM TopieM. s
3aXHUCTy 3 HIDKHBOI NMPOEKIii KaOiHM, BAYKITUBUX EIEMEHTIB
XOIIOBOI YaCTHHH, TOJOBHUX PEAYKTOPiB MOCTIB Ta iHIIHX,
3aCTOCOBYIOTECS KepaMiyHi eJIEMEHTH y BUIVISIII KOPUIHEBHIX
kBampatiB po3MipoM 50x50 MM i BucoTorO 8,5 MM (puc. 15).

Jist OpoHIOBaHHS 3aCTOCOBYIOTH TP BN KEpaMiKH, Kap-
6ix 6opa B4C (HaiskicHINH i HAHKOPOXKIUI MaTepiai),
kap6Oix kpemHito SiC i okcun amominiro Al203 (naiimemies-

AJTEOMIHIE BIIT ITEPLLIIIT ILTAP

&

Puc. 15. Kepamiuni enementn 6pontoBanns KamA3-63968 «Taiidgyn-K»
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Tabnuui 4. MexaHiuHi BIaCTHBOCTI KepaMidYHUX MaTepialliB sKi BHKOPUCTOBYIOThCS B OasicTH4HIN OpoHi

Kepamiuni Crioci6 limeHicTs p, | Monyns npyxHocti | HIBuaxicts | Teepmicts | TpimmHOCTIiHKICTH
Marepianm BHMIOTOBJIEHHS r/em? E, T'Tla 3Byky, C M/c | HV,TTla K Ic, MIIa-m'?
T1(>86% Al,0,) BinbHe crikaHHS 3,14 175 7400 11 2,5
E&&ﬁf’nfﬁ*lzos) Binbie crikats 3,86 340 9590 12 34
K1(>60% B,C) I'apaye npecyBanss 2,42 210 9320 10 3,7
B,C lapsye npecyBaHHA 2,52 430 13 060 25 3,5
SiC I'apsue npecyBaHHs 3,21 420 11 590 25 4.4
AlLO, BinbHe crikanHs 3,5 350 11 000 18 3,7

IITUH 13 TPHOX BHIIB KEPAMIKH 1 3 HAWHWKIMMH MEXaHIYHUMH
BIIACTHBOCTSIMH 3 TOUKH 30py OaicTHUHOI cTiiikocTi). bimmit
1 KOpUIHEBUH KOJIip KEPaMIYHHUX €JIeMEHTIB CBiTUUTh, IO 1€
Kepamika Ha OCHOBI OkcuIy anmtoMiniro Al,O,, 0OCKibku kapOin
6opa B,C mae cipuii korip, a kKap6in kpemHiro SiC — 4opHHIA.

B pi3HUX pOCiChKHX pKepenax 3a3HavaeThes Pi3Hi po3-
pobHuKHN KepamiuHoi OpoHi 1t «Taiigyr-K», B oqaux cka-
3aHo, mo TOB «HaykoBo-Bupobunumii nentp “CIIJIIAB”»
crinbHO 3 MATY «MAMI» po3poOUB Ta BUTOTOBUB KOH-
CTPYKIIiIO OPOHE3aXHCTY, a B HIIINX, [0 KepaMidHi eJIEMEHTH
y CKJIafi KepaMiqHIX OPOHBOBHX IUTUT BUTOTOBHB HOBOCHOIp-
CBHKHH eJIeKTpoBaKyyMHUH 3aBof «Coro3». [Ipote, 3a omricom,
pedepaTom, GOpPMYIIOI0 Ta KPECIEHHIMH aMEPUKAHCHKOTO
mateaty US20040020353A1 «Ballistic Armor» BHSBIEHO
CXOXICTh 3 KOHCTPYKIII€IO THCIIEPCHO-KepaMigHOi OpoHi
KamA3-63968 «Taiidpyn-K» [24]. [Torounum npaBoBnac-

3 nocBiny BUIIpoOyBaHHS 0amiCTUYHOI CTIKOCTI BITUM3-
HSHHUX TUCIEPCHO-KepaMidHUX OpoHemaHenei 3 OiIbIr
SIKICHOT KepaMiku Ha oCHOBi kap0ia kpemHio SiC (po3po-
OneHi Ta BUTOTOBJICHI [HCTUTYTOM HaATBEpANX MaTepialliB
imM. bakyns Ta [HcTuTyTOM Mpo6IEeM MaTepiano3HABCTBA
im. @pannesnda HAHY), xougirypanis 6ponroBanus Ka-
MA363968 «Taiipyn-K», kepamiuHi eIeMEHTH TOBITHHOIO
10 MM 3 OKCHIY AJIOMiHiIO A1203 Ta OpoHs 6—8 MM He
BUINISAI0TH TAKMMH, 110 3AaTHI BATPUMATH BIy4aHHs Opo-
HeOIHUX Kynb Kaniopy 14,5%114 MM, sK 1€ 3aABIAETHCS
BUpoOHUKOM Ta npeactaBHuIKamMu MO pd. Xoua, B [26] y
2015 pori 3a3Ha4an0Ch, 0 MPUWHSTO PIllICHHS BiMOBH-
THUCh BiJ] TAKOTO TIOTY>KHOTO 3aXHCTY 3 METOIO MOJICTIICHHS
MaIlliHY 1 JoBecTH 3axucT 10 3 piBHA 32 STANAG 4569,
3axucT Bix 7,62x54 mm 3 kyneto b3 b-32 (tabmn. 5), mpore i
Jaji IeKnapyoTs 4 piBeHs.

Abstract

ic armor for providing protection from an i

end face.

Images (3)

threat, The armor comprises a plurality of composite armer units. Each unit
comprises a ceramic body having a cylindrical body portion with two end faces,
one of which is adapted to face said threat. Each unit further comprises a non-
ceramic belt member assembled with the ceramic body so that said member
contiguously surrounds the cylindrical body portion without covering the one
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Puc. 16. ITarenr i3painscbkoi kommanii Plasan Sasa US20040020353A1 «Ballistic Armory

HUKOM IThOTO TATEHTY € i3painbcbka kommaHis Plasan Sasa
(puc. 16). Take ciBmaiHHS HE 31A€THCS BUITAIKOBUM, OCKiJIb-
KM [TOCTAa4aJIbHIKOM KepaMigHOTO OpOHE3axXHCTy IS 1HIIO-
ro 6poneaBroMo0ins 3 cimeiictBa «Taiidyn» KamA3-53949
«Taiipynenox»/« larpyapA» € kommanist Plasan Sasa, [3pains,
1151 %K (ipMa IOCTABJISIE TPOTUMIHHI €HeProNONTMHAIOTI CHJTiH-
Hs U1 OpoHeaBTOMOO1LTIB ciMeiicTBa «Taiidyn» [25].

HwxHil, 3aTpuMyrounii TpeTii map BUKOHAHUH 3 Opo-
HBOBaHOI cTami. BuMmiproBaHHS B TOCTYHHUX MICIIX ITO-
Ka3aJiy, 110 TOBIIMHA OCHOBHOI OpOHi 1O mepuMeTpy Opo-
HeaBTOMOOWIA € audepeHiiiioBaHor, Ha 1000Bii YacTHHI
kaOiHM BOHA CTAHOBUTH 8§ MM, a Ha OKPEMHX €JIEeMEHTaX
6 MM (puc. 17).

Puc. 17. Tperiit 3arpumytounii map 6poHEOBaHO cTami
JTUCTIEPCHO-KEepaMigHOi OpoHi
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Jlnst mpukiiay Ha puc. 18 HaBeseHO po3MipH BITYM3HIHNX
KepaMiUHHX €JEMEHTIB, 110 BUTOTOBJIEHI 3 KEpaMiKH BUILO]
SIKOCTI Ha OCHOBI Kap0iny kpemHito SiC i mpoHIum ycninHo
GanictiuuHi BunpoOyBaHHs Kyimsimu 14,5114 mm B-32 ta
12,7x108 mm B-32.

bpounvosane ckno

B xommonyBanHi KamA3-63968 «Tatidyn-K» nependade-
HO 8 MicIIb BCTaHOBJICHHS OpoHecKJIa: B KabiHi 2 1000BUX +
2 OOKOBHX JJBEPHHUX 14 B lecaHTHOMY Moay:ti. BoHu matoTs
OJJTHAKOBY KOHCTYKIIiI0, BIJIpi3HAIOTHCS JHiIe (OPMOIO Ta
po3MipaM¥ i SIBJISIOTh COO0I0 OaraTomapoBi, INIOCKI KOH-
CTPYKUIi 31 ckia. bpoHbOBaHe CKIIO po3pobIeHE MOCKOB-
ChKOIO KoMMaHier «Maructpans JIT/», Mae nmpo3opicTh
70 % i ToBmuHy 128,5—129,0 MM™.

BupoOHHKOM 1ekiIapyeThes, 0 OPOHECKIO BUTPUMYE
2 MOCTpiIH 3 BiZICTaHHIO MiXK Biry4anHs My 300 MM 1ipu 06-
cTpini OponeOiitHnME Kynsimu Kaniopy 14,5x114 mm. [pn
[bOMY, HAllBUIIMH PiBEHb KyJIECTIHKOCTI OpOHECKIa B po-
cificekux cragmaprax (TOCT P 51136 i TOCT P 50963)

— e obctpin OpoHeOitHUME maTpoHaMu b-32, 7,62x54 mm
3 CB/I. PiBeHb IPOTHKYIBHOTO 3aXHUCTY, IO 3asBISETHCS
TOB «Marictpans-JITO» inmosigae IV pisato STANAG
4569 — rapaHToBaHUI 3aXHUCT IpU 00CTpLTI OpOHEOIHHIM
ooenpumnacom b-32, 14,5 114 mm 3 qucranmii 200 M 31 mBuI-
kictro Ky 891-931 m/c (puc. 19a) [27].

Yci OpoHECKIIsIHI KOHCTPYKIii BCTAHOBIIOIOTHCS 30BHI.
Take po3MimieHHs 3aro0irae nNpojaMyBaHHIO BCEPEIUHY
pH migpuBax 300Ky. BpoHECKIIO BKIICIOETHCS B OpOHBOBI
PaMKH I10 IEPUMETPY KIIEEM, TepMETHYHICTh BCTAHOBJICHHS
cKJIa 3a0e3MedyIoTh CreliaibHi MPOKJIAAKH 3 TYMU HU3bKOI
IITEHOCTI.

Enepeonoenunaroui cudinms

3a0e3MeuuBIIH HUTICHICTH KOPITYCY, OCHOBHUM yPa)KatourM
(hakTOpPOM TIPH MTiIPUBI 3AITUIITAETHCS TaK 3BAaHHUN «EPEKT Me-
TaHHs, a CHIIHHS € eleMeHTOM KOoHCTpyKLii BBM, 1110 cripuid-
Mae BUOyXOBE HaBaHT)KEHHS Ta Ieperiae Horo Ha OpraHi3M JIo-
JwHn. [Tapamerpn KOHCTPYKIIT CHIIHHS BU3HAYAIOTh 3HAYCHHS
OTPHMAaHHX JTFOIIIHOIO ITEPEBAHTAXKEHD BHACIIIOK MiipuBy [28].

Tabnuug 5. PiBHI mpoTukyisHOTO OpoHe3axucTy OpoHpoBaHux MainH 32 STANAG 4569

STANAG PiBeHB 1  39mM 92 ks <1  7.62x51 NATO ball 833 m/c
4569 <1 556x45 S5109 950 M/c
- <3 5,56x45 M193 950 m/c
PiBeHb 2 50MM 116 Kkr/M «< D 7.62x39 53 900 M/c
NN 82mMM  190Kkr/M° @ ]  7,62%54 b3 b-32 854 m/c
DAKTIHO | Pigers, 3 < T 76251 AP (WC core) 930 m/c
3ASBTCHO |Pipepy 4  128MM 290 Ki/M o | 14,5%114 53 5-32 911 mM/c

3axwucr Bin 14,5%x114 mm B-32

3axucrt Big 12,7x108 mm B-32

Kepamiuni enementn Taiidpyn-K

Puc. 18. ITopiBHSHHS pO3MipiB KepaMiYHUX OpOHEEIEMEHTIB
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a) ¢oto BUNpoOyBaHb €TAIOHA

6) doro Oporeckia Tpodeitnux Ta 3unimenux «TaidyH-K»

Puc. 19. bponposane ckio KamA3-63968 «Taitdyn-K»

B pamxax Konmenii 2010 poxy, ipu cTBopeHHi miardop-
mu «Tatipys» B pd, «HUU Cramm» Ta HTL «Crienrexaukay
IToYand po3poOKy BIACHUX MPOTHMIHHHAX €HEPTOIOTIHHA-
IOYMX CHAiIHb. BUTOTOBNEHHI MOCTiAHI 3pa3Ku He OynH pe-
amizoBaHi B KamA3-63968 «Tatipyn-K». bporeaBroMo0inb
00MagHAHNH TPOTUMIHHIMH €HEPTOTTOTIINHAIOYMMH CUIiH-
v «Terray i3painbepkol kommanii «Plasany (puc. 20) [29].

CuniHHS He MarOTh JKOPCTKOTO 3B’S3Ky 3 KopirycoMm. o
CKOCIB Ha JTHUIIII KPIIUIATHCS JBa BEPTUKANbHI KPOHIITCHHH,
JI0 HUX B MEPHEHAUKYISIPHINA IIOMHKHI KPITUTHCS BEPTH-
KaJIbHO IUTACTHHA, 10 SIKOi Yyepe3 eHepronorIHHAIY eJie-
MEHTH KpinuThCst cuiHHsA. CHAIHHS BOAIA BiIPi3HAETHCS Bif
IHIINX HasIBHICTIO MEXaHI3MiB MTO3IOBKHBOTO PETYIIOBAaHHS
Ta YKOPCTKOCTI minBicku (puc. 21).

a) cuainas Tpodeitnoro “Taipyn-K”

B sxocTi eHepromormmHaOYnX eJIEeMEeHTIB B CHIIHHI
«Plasan Terray 3actocoBano TpyOy i myaHcoH. el enemeHT
MIOTIIMHAE CHEPTiI0 ynapy (IMIyIbC Bill MigPUBY), CIIPSIMO-
BaHY B30BX HOT0 0Ci (BEpTHKAIH), IUIIXOM 3MiHH PO3Mipy
mepepizy TpyOH 3a paXyHOK MPOTSHKKH MTyaHCOHA Y BUIIIAL
KyJli 3 Jemo OUTBIIUM IiaMeTpoM Hik B TpyOu (puc. 22)
[30, 31].

Cucmema gixcayii exinasxcy ma oecanmy

Hdns ¢ikcamii eximaxy Ta mecaHTy mepenbadeHO
5-TH TOYKOBi peMeHi Oe3mekn OpUTaHCHKOI KOMIaHii
SECURON, mo cnemniani3yeThcss Ha peMeHIX 0e3NeKH,
MpUB’SI3HUX PEMEHAX Ta MpHUCTposx Oezneku. Cucrema
¢ikcamnii Ha cuninHi «TaiipyH-K» Bxirodae B cebe 47 MM
CTaTUYHI HOSCHI, IJI€Y0Bi, CTETHOBI Ta OAWH MaXOBUM

6) cuninns “Plasan Terra”

Puc. 20. ITporuminni cuninas KamA3-63968 «Taiidgyn-K»

> = 34

Puc. 21. Cnoci6 kpimienns cuninas KamA3-63968 «TaiidyH-K»
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Puc. 22. Erepronmornuaarounii eneMeHnT cuninas «Plasan Terray

pemeHi 1 5-Tu ToukoBHil 3aMoK. Ha peMeHsx 3Ha4uTHCS:
BurotoieHo B 2016 poui B M. Amepmem, BennkoOpura-
Hig (puc. 23) [32].

KoncTpykuist cuninas nependadae migroyiBHUK 3 00-
Me)XyBadaMH PyXy T'OJIOBH JIIOAMHU B CTOPOHH, BIIKHIHY
(cxmagHy) MOAYIIKY CHIIHHS, a 332 CIUHKOIO CHUIIHHS TIe-
pendadeno micte st ikcarii ocoductoi 30poi (puc. 23).

Koucmpyxyis nionozu

KoHcTpyKIIi€elo ecaHTHOro MOyIIs IepeadadeHo po3He-
CEHY ITiJUTOTY, IO i30JTF0€ ICCAHTHE BiIUICHHS BiJI IMITYJTb-
cy BYX. Biagcranp Mix AHHIIEM MOZYJS i BHYTPIIIHHOIO
miayororo ckiaznae 15 cm. BHyTpimHs miaora 3acreneHa
NPYXHUMH €JIEMEHTAaMH 1 BUKOHY€ (DYHKITiFO MIACTaBKU JUIs
HIT, KpIM TOTO CIIyTY€ JIOAATKOBHM 3aXHCTOM BiJl Ypa)KCHHS
JIECaHTy Yy pa3i NOPYIICHHS TePMETUYHOCTI THHUIIA MOTYJIS
(puc. 24) [5, 6, 28].

Ipomuockonxosuii niooitl

JlecaHTHMI MOIYITb 3 CepeHI 00pOOICHHMI MOJTlypeTaHo-
BHM TIOKPHUTTSIM, 3 THJIGHOI CTOPOHH JI0 HHOTO KPIITUTHCS PYXK-
Hil eJIEMEHT, SIKHI OKpPIM NMPUMITHBHOTO MPOTHOCKOJIKOBOTO
3aXHUCTY, BUKOHYE (PYHKIIIFO TEIIOo 1 rymo izossimii (puc. 25).

Ha 036poenni 3C Ykpainu BifcyTHI aHaNIOTi4HI OpoHeaB-
TomMobir0 KamA363968 3pasku 3a TpUBICHUM KOMIIOHYBaH-
HaM. [Ipote, € eKCTIOPTHUI BapiaHT BITYU3HSIHOTO OpOHEaB-

tomoOinst KpA3-6322 Fiona (KrAZ Fiona), BurorosneHui
KpeMeHuynpKuM aBT03aBOJIOM y HAPTHEPCTBI 3 KaHAACHKO-
emiparchkoro koMmaniero Streit Group [33]. B sikocti 6a30B0-
TO IIaci TakoXx 3acTocoBaHo 3-icHui KpA36322 3 xoicHOO
bopmynoro 6x6. @iona mae G6amictuaHuil 3axuct Level 2
3a ctangaproM Stanag 4569, a nmpu 3acTOCyBaHHI 10JaTKO-
BOI KepaMi4yHO] Jierkoi OpoHi 3a0e3neYnTh 3aXUCT Ha PiBHI
Level 3. KoncTpykuist 6poHeaBTOM00O1IA niependadae Bei
OCHOBHI TEXHIYHI1 PIlICHHS B CUCTEMI TPOTHMIHHOTO 3aXHCTY
(V-moxmibue mHMINE, BUCOKHIA KIIipeHC, Koneca «run-flaty,
cucreMa (Qikcamii Ta iH.), BiTHOCHTBCs 110 Kiacy MPV (Mine
Protected Vehicle) i BuTpumye miapus 3apsity Macoro 8 Kr B
TNT exsiBanenti. Ha Biqminy Bix «Taiidyn-K», KrAZ Fiona
Mae KiaacuyHe 1is MaluuH knacy MRAP komnonyBaHHsS
kabinu (puc. 26) [34].

IIpusnauenns KrAZ Fiona i «Talidyn-K» onnakose
OTlepaTUBHE TPAHCHIOPTYBaHHS 0COOOBOTO CKJIaLy 10 MicIist
npoBeaeHHs crienonepaniil. [Tacaxxupomictkicts «Taii-
¢yn-K» — 1443, KrAZ Fiona 14+2 (omuis). 3a TEXHIYHUM
piBuem «Taiidyn-K» nepeBaxae KrAZ Fiona, ane Biamo-
BiZIHO 0 OCHOBHOTO NMPHU3HAYEHHS, B (PYHKIIOHATHHOMY
MIJaHi OCTaHHIN HIYUM HE HMOCTYIA€THCS, IPOCTOTA IS
MaIIH TaKOT'O KJIACY € CKOpiIlIe epeBaroro, Hi HeJ0JIIKOM
[33, 34]. Kpim TOro0, 3 TOYKH 30py TEXHIKO-EKOHOMIYHOTO

Puc. 23. Cucrema dikcarii ekinaxy Ta aecanty «Taiidyn-K»
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Puc. 26. bponeasromo0ine KpA3 ®iona (KrAZ Fiona)

obrpyntyBanHsa, KrAZ Fiona € Ha mopsAoK AemieBmie Bif
KamA363968 «Taiidyn-K», opieaToBHa BapTicts Fiona
CTaHOBHUTH Onm3bko 250 tuc. moi., toxi ax Tandyn-K —
OJIN3BKO 2 MIH JOJI.

BUCHOBKHA

Po3po0eHHs BUCOKOYHi(iKOBaHUX CiMeHCTB OpoHEeaB-
TOMOO1IIIB 3/1iHiCHIOBaIOCH B paMKax «KoHmentii po3BUTKy
BilickkoBO1 aBTOMOOITBHOT TexHiku 3C pd Ha mepion 10
2020 poxy» koorepartiero 3 6utbm Hixk 120 miAIPUEMCTB.
[Ipore, GinpuricTs pesyasrariB JIKP B yacTuHi cucremu
3aXHCTY, AKi MPOBOAMINCH POCIHCEKUMH yCTaHOBAMH,
He 3Haiinum BripoBaukeHHs B KaMA3-63968 «Taiidyn-K»,
a Oyyu 3aMiHEH] Ha IMIOPTHI: IIIbHOMETAJIOKOP/IHI IIUHH

«run-flaty (@paHuis), rizpomHEeBMaTHIHA BUOYXOCTiiKa
minBicka (Ipmanmist), mporumingi cuninas (I3pains), cuc-
temu ¢ikcanii (BermkobpuTaHis), MOAyIbHE AUCIIEpC-
Ho-KepaMmiune OponroBanHs (I3pains). Kpim Toro, cama ines
Konnenmii i pinocodist BucoxoynidixoBarux maci B 3C pdh
Oyna ckomiifoBaHOIO 3 6araroninpoBoi Mamman Wildcat i3-
painscekoi Gipmu Israel Military Industries (IMI). 3aranowm,
IHHOBAIIIH Ta «HOY-Xay» B €JIeMEeHTHil 0a3i Ta mpuHIIUIaX
KOMIIOHYBaHHSI HE BUSBIIEHO, HABIAKH, CIIOCTEPIra€Th-
¢4 IIparHeHHs MOBTOPUTH MepenoBi HanmpamroBaHHsA. e
¢daxrt imocTpye BiichkoBO-TexHIUHMH moTerImianx OIIK
p®h B YaCTHHI OCHOBHHX CKIJIaIOBUX CHCTEMHU 3aXHCTY Ta
11 3arajnom.
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3asBlieHI TaKTHKO-TEXHIUHI Xxapakrepuctuku Ka-
MA3-63968 «Taiipyn-K» cyTreBo 3aBuIeHi abo He miaTBep-
JokeHi. Tak, gexnapyerbes, 1o OpoHeaBTOMOO1Ib BUTPH-
Mye€ IipuB Ha BuUOyxoBoMy 3apsazi 8 kr B THT exBiBasienTi
i Bignosinae piBHio 3b STANAG-4569. [Ipore, HarypHi
BUIIPOOYBaHHs IIPOBOIMIIMCH Ha BIAMOBIAHICT PiBHIO 2b,
TOOTO MiApUB Ha BUOyXoBoMy 3apsani 6 xr. Kpim Toro, 3a-
SABJICHUH piBEHb NPOTUKYIBHOI cTilikocTi 4 32 STANAG
4569 (14,5%114 mMm B-32), npote 3 aHayisy KepaMidHUX
OpoHeeJIeMEeHTIB MOJKHa CTBEP/XKYBAaTH, IO 1Ie HE BiAIO-
BiZlae AIHCHOCTI, @ BU3HAUCHHS ()aKTUYHOTO PIBHS 3aXHUCTY
noTpedye BUIpOOyBaHb.

Jns meitrpanizanii 6poneaBromobinsg KamA3-63968
«Taipyn-K» epexruBHMMH OynyTh KyMyJIsSTHBHI 3aco0n
YPaKEeHHsI, OCKIJIbKH KOHCTPYKIII€IO HE Mepe10adyeHo MPOTH-
KyMynsiTUBHOTO 3axucTy. lllono ciocoby 6opoTsou 3 «Taii-
¢yH-K» 32 1onomororo KiHeTHYHHX 3ac00iB ypakeHHS, TO
e(eKTUBHUMU OynyThb CTPIJICLbKI OOENPHUIIACH, TOYHHAOYH
3 kautiopy 12,7 Mm i Oinble 3 OpoHEOIHHUMH KYJISIMH.

[Tpu BHUKOHaHHI OCIITHO-KOHCTPYKTOPCHKUX POOIT 31
CTBOPEHHSI HOBUX Ta MOJIepHi3anii icHylounx OpoHeaBTo-
MOOUIIB TOLIJIBLHO BPaxOBYBaTH OCOOJIMBOCTI KOHCTPYKIii
TiicHIeHoT BUOYXOCTIHKOT i IBICKH, IIPUHIUIT MOYJILHOTO
OpoOHIOBaHHS, CHOCIO 3BaprOBaHHS CTIHOK OpOHEKarcyiu, a
TAKOX 3allaTeHTOBaHI TEXHIUHI pilleHHs 3a3Ha4deHi B [10—12,
18-21].

KamA3-63968 «Taiigyn-K» € koHIIenTyaJIbHO Cy4acHUM
3pa3KoM i B LIJIOMY BiAIOBiJa€ 0O3HAKAM MAIIMHH KIACy
MRAP. IIpore, BUpOOHUKH HE CTalld BiIIMOBISATHCH BiJ
«0e3KanoTHOD» cxeMu, 110 € TpaauiiiauM s KAMA3y,
xoua kiacnyHa koHuenuist MRAP nepexbauae «kamoTae»
KOMITOHYBaHHS JUISI BUHECCHHSI TICPEAHBOI BiCi TIOAA Bij
eKiIaxy, IpH [IbOMY ABHUT'YH CIYT'Y€E TOIATKOBHM 3aXHCTOM.

CyrreBum Hegomikom KamMA3-63968 «TaiidyH-K» € #oro
BapTiCTh, 3 BIAKPUTHUX JPKEPEI 1Ie CTAHOBUTD OJIM3BHKO 2 MITH
nonapis (quist mopiBHsHHA T 90A 2.5 MutH 101.)

JlecaHTyBaHHS 3I1HCHIOETHCS JIMIIE YEpe3 anapeib B
3a]lHIH YacTHHI, 0 0OMEXYE MOKIMBICTH BUKOPHCTAH-
Hs1 OpOHEaBTOMOOIIS JUIsl IPUKPHUTTS IPH CHIIIYBaHHI 3
BpaxyBaHHSIM CTOPOHM, 3BiJKH #xe 3arpo3a. Kpim Toro,
BIZICYTHICTH IIPOXOAY MK KaOiHOIO 1 I€CAHTHUM MOJyJIeM
YHEMOJKIIUBIIIOE Oe3eYHe MOKUIaHHS KaOlHM eKilaXxeM IpH
MOTIaaHHI 1T 00CTPI.

KomnoHyBaHHS lecaHTHOTO MOyl iependadae 14 micup
JUTS TeCaHTy 1 MicIis st pikcartii ocooucToi 30poi. [1pu mo-
CaJIIi JeCaHTy, B MOAYJI IOCHTH TiCHO, a 1HIIIOTO POCTOPY
JUISL pO3MIIIEHHST 0COOMCTHUX peyeid, eJIeMEeHTIB eKilipyBaH-
Hsl, PEYOBHX MIIIKIB i T. 1. HE TIepeadadeHo.

[Mepenbavaerncst, mo MammHa kacy MRAP micist migpu-
By MOXe OyTH 3HHUILEHA 1 He MIAJISAraTy BiJHOBIICHHIO, aje
OCHOBHE 3aBJIaHHA — 30epekeHHs eximaxy. KamA3-63968
«Taitdyn-K» ne Hece Ha co0i HISIKOTO 030pO€EHHS 1 BUKO-
pHCTaHHS HACTUIBKH BUCOKOBAPTICHOTO OpOHEaBTOMOOLIA
TAKOTO BHCOKOTO TEXHIYHOTO piBHA B sikocTi MRAP € Heno-
UIBHUM Yepe3 By3bKy c(epy 3acTOCYBaHHS — OIepaTHBHE
TPaHCIIOPTYBaHHS 0CO00BOTO CKiIany. B cTarTi HaBexeHO
TIOPIBHAHHSA 3 YKpaiHChKUM OponeaBromoOinemM KrAZ Fiona,
SKUH HIYUM HE ITOCTYNAEThCs 3a QyHKI[IOHAIOM, a 3 Bpa-
XyBaHHSM (iHaHCOBHX 3arpar nepeBaxae «TaipyH-K» 3a

epexrusHicTio. KrAZ Fiona € nemeBmuM npuOiu3Ho B
8 paziB (1 «Taiiyn-K» = 8 KrAZ Fiona), Tomy npocroTa st
MaIlFH TaKor'o KJIACy € CKOpillle epeBaroro Hi’kK HEJJOMIKOM.

Davydovskyi L., Bisyk S., Baranovskyi A.,
Kondrachukov S.

RESEARCH OF THE PROTECTION SYSTEM
OF THE RUSSIAN ARMORED VEHICLE
OF INCREASED PROTECTION «TYFUN-K».
ADVANTAGES AND DISADVANTAGES
OF THE DESIGN

Since the full-scale invasion of the armed forces of the rus-
sian federation on the territory of Ukraine, the Armed Forces
of Ukraine have been effectively destroying russian equip-
ment, including the latest models. Thus, in different regions
of our country, many cases of the destruction of the newest
russian armored vehicles KamAZ-63968 «Tyfun-K» have
been recorded, which have been in service with the airborne
troops of the russian armed forces since 2016 and are actively
used by the invaders in aggression against Ukraine. In addi-
tion to the destroyed «Tyfun-K» there are also trophy samples
captured that are technically functional, which makes it pos-
sible to evaluate the design of the sample and the technical
solutions applied in it. Since in the RF KamAZ-63968 is posi-
tioned as an armored vehicles of increased security, the sub-
ject of research in the article is the protection system of the
armored vehicles «Tyfun-K». The main method of research in
the article is analytical analysis, which allows us to assess the
level of technological development of the enemy’s military
defense system in terms of the protection of armored vehi-
cles, helps to determine elements important for intelligence
activities, including foreign components, the restriction
of supplies of which in the rf will affect current and future
combat operations, and also allows to single out advantag-
es and disadvantages that must be taken into account by
domestic manufacturers of similar products. Therefore, the
purpose of the article is: firstly, to evaluate the design of the
armored vehicles, the elements of the passive protection sys-
tem and the actual level of protection for their effective neu-
tralization with appropriate means of destruction; secondly,
to identify foreign component elements of the «Tyfun-K» pro-
tection system to include them in the list of goods to restrict
their export to the rf by partner countries; thirdly, to refute
the inflated specifications indicators claimed by the russian
side for the illusion of dominance over similar armored vehi-
cles of the MRAP class of NATO member countries. Methods
of neutralization of such samples remain very relevant, since
at the moment more than 260 units of them have been deliv-
ered to the armed forces of the rf. From the main material of
the article, in accordance with its purpose, conclusions and
recommendations for consideration by domestic manufac-
turers are summarized.

Keywords: armored vehicle, anti-mine protection, MRAP,
armored hull, bottom, module, ceramic armor, energy-ab-
sorbing seats.

70

1(33)/2022 - WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

ABTOMOOINbHA TEXHiKa

CIIMCOK ITOCHUJIAHb

L.

10.

11.

12.

13.

14.

O coaepxanuu «KoHmenmuum pa3BUTHUS BOe-
HHOW aBTOMOOUIBHOW TEeXHUKH BoopyxkeH-
HeIXx CHUJ poCCHIICKOW ¢emepaluu Ha me-
puoxn no 2020 roma» [Enextponnuit pecypc].
Pexxum poctymy: https:/xn----7sbb5ahj4aiadq2m.xn--
plai/others/doctrina8.shtml?attempt=1.

Mine Resistant Ambush Protected. Available at: http://
www.globalsecurity.org/military/systems/ground/mrap.
htm.

BCY yHnuTOXUIM yHUBEPCAIBHBINH OpOHEaBTOMOOHITB
poccuiickux okkymnaHToB [EnexTpoHHMI pecypc]. —
Pexxum mocrymy: https://ru.slovoidilo.ua/2022/03/29/
novost/bezopasnost/vsu-unichtozhili-universalnyj-
broneavtomobil-rossijskix-okkupantov.

KamA3-63968 «Taiihyn» 3ammmEHHbIN aBTOMOOMITB
[Enexrponnuii pecypc]. — Pexxum poctymy: https://
xn----7sbb5ahj4aiadq2m.xn--plai/guide/army/tr/
kamaz63968.shtml?attempt=2.

Hasunoscekwuii JI.C., bicuk C.I1. BusnaueHHsI Hanpsi-
MIB T JBUIIICHHS 3aXHUIIEHOCTI OOMOBUX OPOHBOBAHKMX
MaIIIMH Ha OCHOBI aHaTi3y OOMOBUX Ypa)keHb. 30. HAYK.
np. Kuis: IIHAI OBT 3C VYkpainu. Bumn. 1(68). 2018.
C.45—54. T. InB. Ne 4878.

Jasunorcekuii JI.C., Bicuk C.I1. Anani3 MexaHOTeHE3Y
TpaBMYBaHHSI eKira)xy 00HOBHX OpOHBOBAaHUX MaIlIH
TIPH MiJIPYBI HA MIHHO-BUOYXOBHX MPHUCTPOsIX. Bilichk.-
texH. 30. JIbeiB: HACB. 2015. Ne 13. C. 34—40.
Kpucrodep @. docc. [modanbHbie peaknun: ot CILIA
JI0 Bcex cTpaH Mupa [Enexrponnuit pecypc]. — Pexum
noctyy: http://btvt.info/Slibrary/mrap2.htm.

IMI Introduces a new design for the Wildcat Armored
Vehicle [Enexrponnuii pecypc]. — Pexxum pocrymy:
https://defense-update.com/20060601 wildcat.html.
Mamwuna Taiidyn: TaligyH (cemelicTBo OpoHeaBTO-
mooOwuneit) [Enexrponnnii pecypce]. — Pexxum nocrymy:
https://nopcnenrexuuka.pd/raznoe/mashina-tajfun-
tajfun-semejstvo-broneavtomobilej-vikipediya-
broneavtomobil-tajfun.html.

KaGuHa TaKTHYECKH 3aIUIICHHOTO TPAHCIIOPTHOTO
CpeICTBa MHOTOIICIICBOTO HAa3HAYCHUSI (J1Ba BapUaH-
ta): mar. 124380 poccusi. Ne 2012114520/11; 3asiB1.
12.04.2012; omy6m. 20.01.2013, Brom. Ne 2.
QOyHKIMOHAIBHUN MOJYJIb 3alIUIIECHHBIN: IaT.
123927 poccust. Ne 2012119561/11; 3asiB1. 11.05.2012;
omyo0n. 10.01.2013, Bron. Ne 1.

[TpOTHBOMUHHASI 3aIIUTA TPAHCIIOPTHOTO CPEJICTBA: TIAT.
124381 poccust. Ne 2012114056/11; zasien. 10.04.2012;
omy0n. 20.01.2013, Bron. Ne 2.

Odimiitauit caiit OSHKOSH DEFENSE. M-ATV
High performance. High protection. [Enexkrponnnit
pecypc]. — Pexxum noctymy: https://oshkoshdefense.
com/vehicles/mine-resistant-ambush-protected-mrap.
bicuk C.I1., [{aBunoscekwuii JI1.C., CnuBincbkuii O.A.
JociipkeHHs: TOBEIHKY Ta XapakTepy pyHHyBaHHs
3BapHHX 3’€HaHb 3i crani HB 500mod npu HaBaHTa-
»keHH1 BuOyxoM. Hayka i texnika [ToBitpstanx Cun
3C VYkpainu: 36. Hayk. np. XHYTIC iMm. Koxenyo6a.
Xapkis. Bum. 3(32). 2018. C. 102—112. https://doi.

15.

16.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

org/10.30748/nitps.2018.32.14

YuuepcanbHblii OpoHeaBroMo0OmIb KamMA3 «Tatidyn»
[Enexrponnmuii pecypc]. — Pesxum nocrymy: https:/
trucksbus.ru/spetstehnika/kamaz-tajfun.

STANAG 4569 ed. 1. Protection levels for occupants
of logistic and light armored vehicles. NSA/0533-
LAND/4569.

. OGrpyHTYBaHHA piBHIB IPOTUMIHHOI CTIHKOCTI 6O-

rioBux OponboBanux mamuH / C.I1. bicuk, JI.C. la-
BunoBchkmii, M.1. BackkiBchkuit, O.M. ApicTapxos,
O.[. Anpanupkuii / 36. Hayk. np. Kuis : [IHAI OBT
3C Ykpainau. 2018. Bum. 2(69). C. 5-22. T. [aB. Ne5019.

. Samuparoliee yCTpOKUCTBO ABEPH TPAHCIIOPTHOIO CPe-

crBa: mat. 116175 poccus. Ne 2011154189/12; 3asm.
28.12.2011; omy6um. 20.05.2012, bron. Ne 14.
3anmpatomniee yCTpoicTBo KaOuHbL: nat. 124242 poc-
cust. No 2012114521/11; 3asBn. 12.04.2012; omy6m.
20.01.2013, brom. Ne 2.

JIrox Tpa”cnopTHOro cpeactsa: nar. 117604 poccusi.
Ne 2011154190/11; 3asBn. 28.12.2011; omy60u.
27.06.2012, bron. Ne 18.

[etns nBepu 6poHupoBanHON: nat. 117484 poccust.
Ne 2012101886/12; 3asBn. 28.12.2011; omyon
19.01.2012, brom. Ne 18.

Timoney Technology Limited of Ireland Available at:
https://military-history.fandom.com/wiki/Timoney
Technology Limited of Ireland.

Odoiuiinnii caiit MILITARY TIRES. 16.00R20
Michelin XZL. [EnekrponHuii pecypc]. — Pexxum
nocrymy: https://militarytires.ca/product/16-00r20-
michelin-xzl.

Odoiuiiianii caiit GooglePatents. Ballistic armor.
Available at: https://patents.google.com/patent/
US20040020353A1/en?0q=US20040020353.

Hogsrit 6pornposannsiiit KAMA3: BponnpoBaHHBIi
aBroMoOms KamA3 53949. [Enexrponnuii pecypce].
— Pexxum mocrymy: https://xn--80ahdapmtfjjlo4bl.xn--
plai/raznoe/novyj-bronirovannyj-kamaz-bronirovannyj-
avtomobil-kamaz-43269-vystrel.html.
Bponeasromobmiie KamA3-63968 «Taiidyn» [Emex-
TpoHHUH pecypc]. — Pexxum noctymy: https://topwar.
1u/67951-broneavtomobil-kamaz-63968-tayfun.html.
Marucrpans. Hanesxnas npospadnocts [ Enexrponnuit
pecypc]. — Pexxum moctymy: https://mgs-armor.com.
Hasunoscekuii JI.C. OcoOMMBOCTI KOHCTPYKITIT ITPOTH-
MIHHHX CH[iHb 00HOBHX OpPOHBOBAaHHMX MAIIIMH 3 Bpa-
XyBaHHSIM eproHoMiuHoro dakropy. Hayka i rexHixa
Hogitpstaux Cuit 3C Ykpainu: 30. Hayk. mp. XapKiB:
XHVTIC imeni IBana Koxeny6a. 2017. Bum. 1(26).
C. 133—139.

Plasans’s Terra energy attenuating seats. Survivab
ility, flexibility and ergonomic design. Available at:
https://operationpegasus.com/wp-content/assets/pdf-
downloads/Terra.pdf.

Davydovskyi, L.S., Bisyk, S.P., Chepkov, [.B.,
Vaskivskyi, M.1., Katok, O.A. & Slyvinskyi, O.A.
(2019). Alternatives of Energy Absorption Element
Design Parameters for an Armored Combat Vehicle
Seat Under Explosive Loading. Strength Materials.

O3BPOEHHSA TA BIMCbKOBA TEXHIKA » 1(33)/2022

71



Tactical wheeled vehicles

ISSN 2663-5550 (online)

3L

32.

33.

34.

Vol. 51. Pp. 900-907. https://doi.org/10.1007/s11223-
020-00140-7.

Haeunoscekuit JI.C., Bicux C.I1., Kopoau B.I'. docui-
JOKEHHS! €HEproIOIIMHAIOUOTO eJIEMEHTa IPOTUMIH-
HOTO cHJIIHHA 00¥OBOT OpoHBOBaHOI MamHu. O30po-
€HHJ Ta BilicbkoBa TexHika. 2017. Ne 1(13). C. 24—33.
https://doi.org/10.34169/2414-0651.2017.1(13).24-33.
Odoiniitanit caiit SECURON. Seat Belts, Harnesses
& Safety Restraints. [Enexrponnnii pecypc]. — Pexxum
nocTyty: http://www.securon.co.uk/harness/index.htm.
Odiniitamii caiitr AutoKrAZ. BpoHnpoBaHHbIe aB-
tomobuinu. KpA3 «®Puona». Exexkrponnuii pe-
cype]. — Pexxum noctymy: http://www.autokraz.com.
ua/index.php/ru/fabrication/automobile/ military/
bronirovannyeavtomobili/item/2444-kraz-fiona.

Jyns C.B., €Enicrparos B.O. Pesynsrarn BunpoOyBaHb
OpOHBOBAHKX aBTOMOOLIIB YKPATHCHKOTO BUPOOHHUIITBA.
Bicu. KpHY imeni Muxaiina Octporpazncskoro. 2020.
Bur. 4(123). C. 91—99.

REFERENCES

1.

“0O soderzhanyy “Kontseptsyy razvytyia voennoi
avtomobylnoi tekhnyky Vooruzhennykh Syl rossy-
iskoi federatsyy na peryod do 2020 hoda” [On the
content of the “Concept for the development of mil-
itary vehicles of the Armed Forces of the russian
federation for the period up to 2020”]. Available at:
xn----7sbb5ahj4aiadq2m.xn--p lai/others/doctrina8.
shtml?attempt=1.

Mine Resistant Ambush Protected Available at: http://
www.globalsecurity.org/military/systems/ground/
mrap.htm.

“VSU unychtozhyly unyversalnyi broneavtomobyl
rossyiskykh okkupantov” [Armed Forces of Ukraine
destroyed the universal armored vehicle of the russian
invaders]. Available at: ru.slovoidilo.ua/2022/03/29/
novost/bezopasnost/vsu-unichtozhili-universalnyj-bro-
neavtomobil-rossijskix-okkupantov.
“KamAZ-63968 «Taifun» zashchyshchennyi avto-
mobyl” [KAMAZ-63968 «Typhoon» protected ve-
hicle]. Available at: https://xn----7sbb5ahj4aiadq2m.
xn--plai/guide/army/tr/kamaz 63968.shtml?attempt=2.
Davydovskyi, L.S. & Bisyk, S.P. (2018), “Vyznachen-
nia napriamiv pidvyshchennia zakhyshchenosti boio-
vykh bronovanykh mashyn na osnovi analizu boio-
vykh urazhen” [Determination of direct improvement
of the protection of combat armored vehicles based on
the analysis of combat damage]. Coll. of scient. papers
of CRI WME AF of Ukraine. No 1(68). Pp. 45—54.
Davydovskyi, L.S. & Bisyk, S.P. (2015), “Analiz me-
khanohenezu travmuvannia ekipazhu boiovykh bro-
novanykh mashyn pry pidryvi na minno-vybukhovykh
prystroiakh” [Analysis of the crew injury mechanoge-
nesis at armored combat vehicles blast on mine-explo-
sive devices], Military and technical coll. Lviv: NAA.
No 13. Pp. 34—40.

Krystofer F. Foss. “Hlobalnye reaktsyy: ot SShA do
vsekh stran myra” [Global reactions: from the USA to
all countries of the world]. Available at: btvt.info/5li-
brary/mrap2.htm.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IMI Introduces a new design for the Wildcat Armored
Vehicle. [Enextponnutii pecype]. — Pexxum noctymy:
https://defense-update.com/20060601 wildcat.html.
“Mashyna taifun: Taifun (semeistvo broneavto-
mobylei)” [Typhoon vehicle: Typhoon (a family of
armored vehicles]. Available at: dorspetstekhnyka.rf/
raznoe/mashina-tajfun-tajfun-semejstvo-broneavtomo-
bilej-vikipediya-broneavtomobil-tajfun.html.
“Kabyna taktychesky zashchyshchennoho transport-
noho sredstva mnohotselevoho naznachenyia (dva
varyanta)” [Cabin of a tactically protected multi-pur-
pose vehicle (two options)]: pat. 124380 russia.
Ne2012114520/11; decl. 12.04.2012; publ. 20.01.2013.
Bull. Ne 2.

“Funktsyonalnyi modul zashchyshchennyi” [Pro-
tection functional module]: pat. 123927 russia.
Ne 2012119561/11; decl. 11.05.2012; published.
10.01.2013, Bull. Ne 1.

“Protyvomynnaia zashchyta transportnoho sredstva”
[Mine protection of the vehicle]: pat. 124381 russia.
Ne2012114056/11; decl. 10.04.2012; publ. 20.01.2013.
Bull. Ne 2.

The official site of OSHKOSH DEFENSE. “M-ATV
High performance. High protection”. available at: osh-
koshdefense.com/vehicles/mine-resistant-ambush-pro-
tected-mrap.

Bisyk, S.P., Davydovskyi, L.S. & Slyvinskyi, O.A.
“Doslidzhennia povedinky ta kharakteru ruinuvannia
zvarnykh ziednan zi stali nv 500mod pry navantazhen-
ni vybukhom” [Research of behavior and nature of
the fracture of welded joints of hb 500mod steel un-
der explosion loading], Science and technology of the
AF of Ukraine. No 3(32). Pp. 102—112. https://doi.
org/10.30748/nitps.2018.32.14.

“Unyversalnyi broneavtomobyl KamAZ «Taifun»”
[Universal armored vehicle KamAZ «Typhoon»].
Auvailable at: trucksbus.ru/spetstehnika/kamaz-tajfun.
STANAG 4569 ed. 1. Protection levels for occupants
of logistic and light armored vehicles. NSA/0533-
LAND/4569.

Bisyk, S.P., Davydovskyi, L.S., Vaskivskyi, M.I.,
Aristarkhov, O.M. & Yalnytskyi, O.D. (2018), “Ob-
gruntuvannia rivniv protyminnoi stiikosti boiovykh
bronovanykh mashyn” [Justification of the levels of
anti-mine resistance of combat armored vehicles],
Coll. of scient. papers of CRI WME AF of Ukraine.
No. 2 (69). Pp. 5—22.

“Zapyraiushchee ustroistvo dvery transportnoho
sredstva” [Vehicle door locking device]: pat. 116175
russia. No 2011154189/12; declar. 28.12.2011; publ.
20.05.2012. Bull. Ne 14.

“Zapyraiushchee ustroistvo kabyny” [Cabin locking
device]: pat. 124242 russia. Ne 2012114521/11; declar.
12.04.2012; publ. 20.01.2013. Bull. Ne 2.

“Liuk transportnoho sredstva” [ Vehicle sunroof]: pat.
117604 russia. Ne 2011154190/11; declar. 28.12.2011;
publ. 27.06.2012. Bull. Ne 18.

“Petlia dvery bronyrovannoi” [Armored door hinge]:
pat. 117484 russia. Ne 2012101886/12; declar.
28.12.2011; published 19.01.2012. Bull. Ne 18.

72

1(33)/2022 - WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

ABTOMOOINbHA TEXHiKa

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Timoney Technology Limited of Ireland. Available
at: https://military-history.fandom.com/wiki/Timon-
ey Technology Limited of Ireland.

The official site of MILITARY TIRES. “16.00R20
Michelin XZL”. available at: militarytires.ca/pro-
duct/16-00r20-michelin-xzl.

The official site of GooglePatents. “Ballistic ar-
mor”. available at: patents.google.com/patent/
US20040020353A1/en?0q=US20040020353.
Novyi bronirovannyi KAMAZ: Bronirovannyi
avtomobil KaMAZ 53949. [New armored KA-
MAZ: Armored vehicle KAMAZ 53949]. Available
at: xn--80ahdapmtfjjlo4bl.xn--p1lai/raznoe/novyj-bron-
irovannyj-kamaz-bronirovannyj-avtomobil-ka-
maz-43269-vystrel.html.

“Broneavtomobil KaMAZ-63968 «TaifuN»” [Ar-
mored vehicle KAMAZ-63968 «Typhoon»].
available at: topwar.ru/67951-broneavtomobil-ka-
maz-63968-tayfun.html.

“Magistral. Nadezhnaya prozrachnost” [Highway.
Reliable transparency]. Available at: mgs-armor.com.
Davydovskyi, L.S. (2017), “Osoblyvosti konstruktsii
protyminnykh sydin boiovykh bronovanykh mashyn
z vrakhuvanniam erhonomichnoho faktoru” [Con-
struction features of antimine seats armored combat
vehicles considering the ergonomic factor], Science
and technology of the AF of Ukraine. No. 1(26).
Pp. 133—139.

Plasans’s Terra energy attenuating seats. Survivabi-
lity, flexibility and ergonomic design [Enexrponunit
pecypc]. Available at: https://operationpegasus.com/
wp-content/assets/pdf-downloads/Terra.pdf.
Davydovskyi, L.S., Bisyk, S.P., Chepkov, [.B.,
Vaskivskyi, M.I. , Katok, O.A. & Slyvinskyi, O.A.
(2019). Alternatives of Energy Absorption Element
Design Parameters for an Armored Combat Vehicle
Seat Under Explosive Loading. Strength Materials.
Vol. 51. Pp. 900-907. https://doi.org/10.1007/s11223-
020-00140-7.

Davydovskyi, L.S., Bisyk, S.P. & Korbach, V.H. “Dos-
lidzhennia enerhopohlynaiuchoho elementa proty-
minnoho sydinnia boiovoi bronovanoi mashyny”
[Investigation of energy-absorbing elements of crew
antimine seat of combat armored vehicles], Weapons
and military equipment. No 1 (13). Pp. 24—33. https://
doi.org/10.34169/2414-0651.2017.

The official site of SECURON. “Seat Belts, Harness-
es & Safety Restraints”. Available at: www.securon.
co.uk/harness/index.htm.

The official site of AutoKrAZ. “Bronyrovan-
nye avtomobyly. KrAZ “Fyona” [Armored vehi-
cles. KrAZ “Fiona”]. Available at: www.autokraz.
com.ua/index.php/ru/fabrication/automobile/military/
bronirovannyeavtomobili/item/2444-kraz-fiona.
Dun, S.V. & Yelistratov, V.0. (2020), “Rezultaty
vyprobuvan bronovanykh avtomobiliv ukrainskoho
vyrobnytstva” [The results of testing armored vehicles
of Ukrainian manufacturing]. Bull. of the KrNU named
after Mikhail Ostrohradsky. No. 4(123). Pp. 91—99.

Bioomocmi npo aemopis

JaBunoBcbkuii Jleonin CeprifioBuy

KaHJMIaT TeXHIYHUX HayK, CTapIINAi JTOCIIiTHHK,
CTapIluii HayKoBUi criBpoOiTHUK L{eHTpanbHuMil HayKOBO-
JTOCITIAHOTO IHCTUTYTY 030pO€HHS Ta BIICHKOBOI TEXHIKH
3C Vkpainm, M. KuiB, Ykpaina
https://orcid.org/0000-0002-2529-1989

Bicuk Cepriii [leTpoBuu

JIOKTOP TEXHIYHUX HayK, CTapIINi HAyKOBHH
CHIBPOOITHUK, HAYaJTHbHUK HAYKOBO-IOCITHOTO BiAILTY
LleHTpasbHOTO HAYKOBO-JOCIIJHOTO IHCTUTYTY 030pO€HHS
Ta BilicbkoBOi TexHiku 3C Ykpainu, M. Kuis, Ykpaina
https://orcid.org/0000-0002-5009-2113

BapanoBcbknii Anuapiii AnaTtoaiiioBny

HayKoBHi criBpoOiTHHK LIeHTpansHOro HayKOBO-
JTOCITIAHOTO IHCTUTYTY 030pO€HHS Ta BIHCHKOBOI TEXHIKH
3C VYkpainu, M. Kuis, Vkpaina
https://orcid.org/0000-0001-9637-7280

Konapauykos Cepriii IropoBny

a1’ 10HKT LleHTpanbHOro HayKOBO-AOCIIIHOTO IHCTUTYTY
030poeHHs Ta BilickkoBoi TexHikM OBT 3C Vkpainu,

M. Kui, Ykpaina
https://orcid.org/0000-0002-6763-3377

Information about the authors:

Leonid Davydovskyi

Doctor of Philosophy, Senior Researcher,

Senior Researcher of Central Scientific Research Institute
of Armament and Military Equipment of Armed Forces
of Ukraine, Kyiv, Ukraine
https://orcid.org/0000-0002-2529-1989

Serhii Bisyk

Doctor of Sciences, Senior Research, Head of Research
Department of Central Scientific Research Institute

of Armament and Military Equipment of Armed Forces
of Ukraine, Kyiv, Ukraine
https://orcid.org/0000-0002-5009-2113

Andrii Baranovskyi

Researcher of Central Central Scientific Research Institute
of Armament and Military Equipment of Armed Forces

of Ukraine, Kyiv, Ukraine
https://orcid.org/0000-0001-9637-7280

Serhii Kondrachukov

postgraduate military student of Central Scientific
Research Institute of Armament and Military Equipment
of Armed Forces of Ukraine, Kyiv, Ukraine
https://orcid.org/0000-0002-6763-3377

O3BPOEHHSA TA BIMCbKOBA TEXHIKA » 1(33)/2022

73



Missile systems

ISSN 2663-5550 (online)

UDC 623.41+004.451.2
https://doi.org/1034169/2414-0651.2022.1(33).74-81

I. V. ZVERSHKHOVSKY, Candidate of Technical Sciences
https://orsid.org/0000-0002-5262-5382

M. V. ZIRKA, Candidate of Technical Sciences
http://orcid.org/0000-0003-2915-3011
e-mail: zirkamaria23@gmail.com

0. B. KUCHYNSKA
https://orsid.org/0000-0003-3403-4180
(Central Scientific Research Institute of
Armament and Military Equipment of Armed
Forces of Ukraine, Kyiv)

D. D. ZINCHENKO
https://orcid.org/0000-0001-5524-6938
(National Technical University of Ukraine «lgor
Sikorsky Kyiv Polytechnic Institute», Kyiv)

ANALYSIS OF REQUIREMENTS
TO THE METHOD OF LAUNCH
OF ANTI-SHIP MISSILES
DEFINED BY THE SPECIFICITY
OF MODERN MARINE WEAPONS
AND STRATEGIES FORTHE
COMBAT USE OF THE NAVY

The article shows that the specific features of the com-
bat application of anti-ship missile systems require, when
choosing the method of missile launch, taking into account
the limitations caused by the level of thrust-to-weight ratio
of the missile, requirements for firing at targets on the short
range, increasing requirements for missile reliability during
its long-term storage and operation in the field conditions.
Satisfaction of the specified requirements for anti-ship mis-
sile complexes is most fully achieved by application of ver-
tical gas-dynamic method of missile launch with forced
declination of the missile on the trajectory of the required
movement.

The use of vertical gas-dynamic container launch of an-
ti-ship missiles of coastal missile systems makes it necessary
to address the optimal choice of mass and energy characte-
ristics of the «container-missile» subsystem.

The presented approach can be used at the initial stages
of development of launch units of missile systems vertical
launch to solve the issues of selecting the optimal design
of the subsystem «container-missile» and launch units as a
whole.

Keywords: choice of launch method for anti-ship mis-
siles, limitations due to the level of thrust-to-weight ratio of
the missile, requirements for firing targets on the near border,
initial stages of development of vertical launch launchers.

INTRODUCTION

Changes in the tactical and technical characteristics of
naval weapons and strategies for the combat use of the Navy
in coastal areas have put forward new requirements, the solu-
tion of which leads to the need to develop versatile (including
coastal) missile systems [1].

The specific features of the use of such complexes impose
a number of restrictions on the method of launching missiles
from mobile launchers. In this regard, solving the issue of
choosing a design scheme for launchers, taking into account
the imposed restrictions, is fundamental importance and it’s
the goal of this chapter.

ANALYSIS OF LIMITATIONS IMPOSED ON THE
METHOD OF LAUNCH OF A MISSILE BY ITS
THRUST-TO-WEIGHT RATIO

Modern universal missile systems have strict requirements
for the reaction time of the system, i.e., the time from target
detection to missile launch, as well as for the average flight
speed of the missile up to the point with the target.

Due to the limited capabilities of launchers in terms of
weight and geometric characteristics of missile ammunition,
it is necessary to search for all possible reserves to increase
the average speed of flight within a predetermined, fixed
weight of the missile.

One of the most effective ways to increase the average
flight speed of a missile is to increase its thrust-to-weight
ratio in the launch phase of the flight.

A quantitative assessment of the dependence of the ave-
rage flight speed on thrust-to-weight ratio is obtained on the
basis of the well-known equation of motion of the missile’s
center of mass in projection on the tangent to the trajectory
[2 4]

2
VP L R -cosrx—(:xpil".ﬁ‘m -mg - sine‘)]_
m 2 €]

4D, =V ;Qz H =V, sin@; 6 = const.
dt ./ g
The characteristics of the conditional version of the mis-
sile were taken as the initial data.
In the process of calculations the value of the thrust force
of the starting engine was discretely changed and the depen-
dence was obtained

Vuveruge :f ' ({:)’
where V

verage  AVOTAZE missile flight speed; ¢ — the mis-
sile’s thrust-to-weight ratio.

From the obtained dependence (Fig. 1) it follows that
for values of ¢ <15 + 20 there is intense growth V verage
(at a fixed launch weight of the missile). As we further
increase ¢ slew rate Vave’,age decreases, and there is a cer-
tain limit to which the average velocity asymptotically
tends to & — oo,

In real designs, the transition to large thrust-to-weight
ratio (¢ > 70) is accompanied by a sharp increase in the
dimensions of the starting engine, as a result of which it be-
comes difficult to place the missile on an empty installation.

Therefore, levels are practically used 50 < £< 70.
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With this level of thrust-to-weight ratio, even with a re-
latively small weight of the missile at the level of (20—30) kH,
the thrust value of the starting engine should be equal to
R=(1-2) MH.

This circumstance gives rise to a number of difficulties
in ensuring the integrity of the launcher and the remaining
missiles under the conditions of the gas jet’s force on their
elements, protecting the crew from acoustic noise, etc.

2,6

l

b2
(=]

Average flight speed, km /s

o/

0 30 60 90 120 150

Starting traction

Fig. 1. Functional dependence of the average missile flight
speed on the missile’s thrust-to-weight ratio

It is clear that failure to meet any of these requirements
excludes the possibility of launching the missile from the
launcher under its own thrust.

In order to analyze the possible limitations on the above
factors, the issue of the impact of the launch-engine jet on
the elements of the launcher was investigated in this work
using the methodology developed in [5]. The calculation
procedure is as follows.

The gas jet of the launching missile is conventionally
divided into three sections (Fig. 2): the initial one is long x,
transitional (x —x), basic (x > x, ).

da

du |
de

dx

Xy I

Fig. 2. Three notional sections of the gas jet of a launching
missile

At each of these sites, depending on the degree of unac-
countability

P,

PH

where P, — static pressure at the nozzle shear, its law of

pressure distribution along the axis of the jet and in its cross
section is assumed.

Taking into account the fact that according to the law of
change of motion, the total force acting on a boundless ob-
stacle under the influence of a gas jet is equal to the reactive
force

n= > 1,

R =JEP- dF = const

and also by taking the pressure distribution in each cross
section according to the dependence

AE* (l" JZ
- = EXp|—a — )
AP X

m

2

where AP" — pressure at the i -point away from the axis
of the gas jet at a distance 7, AP, — pressure on the axis
of the jet, separated from the nozzle exit by a distance x;
a — turbulence coefficient which depends on the degree of
non-calculation »n (Fig. 3).

500

x
-~ -7\
S 400 : LTI OGN
'S by the pressure / /\
a at the cross section
L) of the jet
8 300 -
@ for axial _/ o
‘:':’ pressure /
-g 200 I &
S average |~ \
5 value
-
100
1 2 3 4 5 [ 7 8

The degree of miscalculation

Fig. 3. Dependence of the turbulence coefficient on the
degree of uncalculability

Let us determine the pressure at different distances from
the nozzle cutoff. The pressure distribution law for the main
section is represented as a dependence:

ap; =R
X

In the cylindrical section of the jet, the pressure along its
axis is assumed constant and its value is determined by the
empirical relationships

AP =[m— b(n l)]F£° if 1<n<S§

a
R 3)
‘ if
AP, =0,18—, n >3,
F,
where m,b — experimental coefficients, determined by
pressure measurements in the jet; F, — is the area of the
nozzle outlet cross section.
At the site X, (Fig. 2) the pressure is assumed to change
according to a linear law (from the braking pressure at the
nozzle cut to the pressure at the cylindrical section of the jet)
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R . R
F > AP’ >[1-0,205(n - 1)]Fa. @

The pressure distribution in the cross section of the jet is
taken as follows:

- initial gas-dynamic section:

a) expansion section

AP* =AP" = const; )
b) cylindrical section
AP*u =AP’ = const; (6)

c) the transitional section

. . ‘R
AP, = AP, = a — =const, if

X

0<r<r

. . r—rY (7
AP, =AP, -exp —a =~ Lo r>r.
X ;
where r. = the distance from the center of the core of the
transition site;
- basic area

2
ap; =ap; =48 exp[— [—] }
T-x x

Geometric parameters of the proprietary jet are founded
by empirical relationships:
a) length of the expansion section

x,=0,66(m—1)-d,if1<n<4
x,=2-d,if n>4,

where d, — the diameter of the nozzle cutoff;

b) distance from the nozzle cutoff to the end of the cylin-
drical part of the jet

c) diameter of the cylindrical part of the jet

d
=——92 _if 1<n<s;
1-0,205(n 1)
d =235-d,, if n»5;

d) diameter of the jet in the expansion section

ded 4 =9,
Xo )
e) limits of the transition site core are taken linear and the
diameter of the core is determined by the expression

c

d . =(x.—x) d,, if x,<x<x;

X, —X,

f) limits of the jet in the basic section can be found from

Table 1 shows the results of calculations to determine the
pressure along the gas jet and the limit of its main section,
depending on the relative distance from the nozzle shear

X= di for a starting engine that has R = 110 kH . da = 0.22 m.

a

Table 1
X
Parameter
0 |1...12,8| 15 20 25 30 40
AP"mI[I-I/MZ]JO5 29,1 20,1 14,5 | 8,18 | 5,23 | 3,64 | 2,04
7o ollM] 0,11 | 0,133 |0,334(0,446|0,55710,6690,891

Pressure distribution over the jet cross section at a dis-
tance from the nozzle shear x = 20 for this engine is given
in Table 2.

Table 2
r[m] 0 0,091 | 0,178 | 0,268 | 0,357 | 0,446
AP*m] [HAL)10° 8,18 | 6,78 | 3,92 | 1,55 | 0,437 |0,0818

The character of pressure changes at the limit of the basic
section of the jet and at its axis depending on changes in the
thrust force of the starting engine is shown in Fig. 4 and 5,

respectively.

1,2

5

2

pressure at the boundary of the main section of the jet , [H/m]| . 10

1,0

=10

ave
17z

500

0.8

Ty

0,6

=/

v
/

/

0.4

0.2

1000
engine thrust [kH]

1500 2000

Fig. 4. The character of pressure change at the limit
of the main jet section depending on the change in thrust
force of the starting engine

As follows from the above dependences at thrust level
R > 1 MH the pressure on the axis of the gas jet is
AP*m,> (4,1 :12)9) - 10° H/m?at x =20...10 m from the
nozzle cutoff), i.e., several times greater than the specified
norms for the impact of a nuclear explosion shock wave
[6].

Consequently, on the one hand, to ensure high levels of
average missile flight speeds for anti-ship missile complexes,
an increase in the thrust of the launch engine to the value of
R=1MH at 50 << 70.

the ratio
A!_,a 2
—=0.01=exp| — g r i
AP x
L2
2p 0,01 ’\/E "
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Fig. 5. The character of change of pressure
at the boundary on the jet axis depending on change
of thrust force of the launch engine

On the other hand, when launching the missile with this
level of thrust, there is a significant dynamic loading of the
launcher, which exceeds the allowable norms and this ex-
cludes the launch of these types of missiles under their own
thrust entirely.

These circumstances lead to necessity of transition from
open launch of missile under action of thrust force of mis-
sile’s starting engine to launch with use of special gas ge-
nerators with following launch of the starting engine at safe
altitude.

The study of such a launch scheme, the development of
a methodology for optimizing the parameters of the subsys-
tem «container — missile» predetermined the main focus of
research in the section of the work.

The issue of selecting a safe launch altitude of the starting
engine (#,) in the work was not investigated, because H de-
termined by the author in the course of the field experiment
and set as a constraint in the developed model.

It is worth noting that the containerized launch of a missile
can be implemented either obliquely or vertically. In order
to solve the issue of selecting a launch pattern, it is also
necessary to take into account the constraints imposed by
the target firing conditions.

ANALYSIS OF RESTRICTIONS IMPOSED ON

THE LAUNCH METHOD BY TARGET FIRING

CONDITIONS

When assessing the capabilities of anti-ship missiles to
fire against surface targets, it is essential to take into account
the balance of time and the limits of the kill zone of the
coastal missile system.

1. The time balance of the missile system [7] is the ratio
between:

- disposable (¢ Jispos
shooting (T e shood)>

-available (¢’ . )and the necessary time to prepare and

conduct the shooting (z,, , . ).

) and the necessary time to prepare the

This target can be fired only if

> X >
(Tdispos) - Tprep.xh(mt’ T available — Tconduc[ shoot >

where 7 dispos time of target movement before it enters the
launch area; 7’ .~ — the time to move the target before it
leaves the kill zone.

Analysis of the reaction time of existing launchers, cal-
culated from the moment of target detection (target desig-
nation) to missile launch, showed that the required time of
deployment of the artillery unit with missiles in the firing
position (and the development of inclination of the missile to
the combat course — in case of inclined launch with guidance
by azimuth and elevation angle) for the launchers of missile
systems takes 23 ... 26 seconds.

Reducing the reaction time of the launchers can also
be achieved by launching missiles at constant angles of
elevation. However, this is accompanied by an increase
in the time to bring the missile to the desired trajectory.

In this regard, it is necessary to find acceptable design
solutions to reduce this time. Varying the magnitude of trans-
fer velocity provides only a partial solution to the problem
of reducing the reaction time of the launchers.

The studies [4] performed to establish the dependence
of the time of launch of an inclined launch missile on the
accuracy of targeting have shown that an increase in the
orientation error of the launch vehicle relative to the angular
coordinates of the preemptive point by 5 ... 10 % leads to
an increase in the time of flight of the missile to the point of
rendezvous with the target by 2.5 ... 7.5 %.

Consequently, when launching missiles at constant angles
of elevation, it is necessary to solve the issues associated
with providing forced compensation for the targeting error.

2. As mentioned above, the capability of anti-ship missiles
to fire against surface targets at the borders is also determined
by the configuration of the kill zone of the coastal missile
system (especially the value of the near border of the kill
zone, as well as its azimuthal characteristics).

Fig. 6 shows the comparative characteristics of such zones
for the vertical and fixed oblique launch modes of missiles.

Implementation of design solutions that reduce the coun-
ter compensation time may allow a more complete use of
the advantages of vertical launch, including the absence of
the required time to move the artillery part with missiles to
the target.

With this launch method, the required initial flight speed
of the missile can be provided by using external energy
sources. Further, in the initial part of the active flight of the
missile, it is possible to turn it toward the target with the help
of aerodynamic controls or by using special impulse devices.

Application of such controls doesn’t require much time for
acceleration of the missile to speeds determined by efficiency
of controls in the aecrodynamic way of control.

In addition, the ability to control the flight of a missile
with low flight speeds allows the missile to turn at high an-
gular velocities, which contributes to compensating for the
counterattack error in a short time comparable to the dura-
tion of bringing the missile to the trajectory of the required
movement during an inclined launch.
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Fig. 6. Comparative characteristics of the near end kill zone and azimuthal characteristics for vertical and fixed tilt
missile launch method

CHOICE OF LAUNCH METHOD, TAKING INTO
ACCOUNT THE MISSILE’S SURVIVABILITY
REQUIREMENTS

Based on the assessment of the choice of the launch me-
thod, taking into account the restrictions imposed by the
missile’s thrust-to-weight ratio, it has been shown that the
most appropriate is the use of an inclined or vertical launch
with the launch of the starting engines at a safe altitude.

In addition, when choosing the launch method and the
design of individual subsystems of launchers, it is important
to satisfy the required level of reliability, characterized by
various properties, including the persistence of the missile.

The missile’s survivability [8] will be understood as its
ability to withstand the negative impact of storage and trans-
portation conditions on its safety and durability.

The missile’s survivability is increased by meeting the
requirements for its reliable protection during combat ope-
ration and transportation against mechanical, meteorological
and temperature impacts.

Providing the required level of missile’s survivability, it
is possible to implement the principle of missile’s untested
use from the time of its assembly till the launch.

It would greatly facilitate the issues of operation of the
launcher-missile system under military conditions and would
contribute to the increase of the missile complex perfor-
mance as a whole.

An analysis of the development trend of advanced missile
systems of advanced countries [1] has shown that the imple-
mentation of the principle of missile launch-less operation is
possible with sealed transport and launch containers.

The experience of missile units operation has shown that
when sealed containers are used, the guaranteed periods of
failure-free operation are increased and restrictions are not
set on the distance and speed of transporting missiles by air
and water.

In Table 3 warranty periods for the failure-free operation
of one of the solid-propellant missiles are given.

The data in this table indicate that the storage of missiles
in sealed containers contributes to prolongation of warranty
uptime both in field storage and in warehouses.

Table 3

The warranty uptime

Missile storage conditions . .
operation period

1 In the vault

a) the missile is in a sealed container

7 years

the missile is stored without

b) . 3 years
a container

2. In the field

a) the missile is in a container 3 years
the missile is stored without a

b) 1 year

container

The increase of warranty uptime and the possibility of
implementing the principle of missile trouble-free use are
the determining factors of application of transport and launch
containers in advanced missile complexes. Thus, accor-
ding to the press data [1], starting from all newly developed
foreign missile systems, the use of transport and launch
containers is foreseen.

However, with the use of transport and launch containers,
there is some increase in the weight of the carried ammuni-
tion and the selection of optimal mass-energy characteristics
of the «container-missile» system becomes decisive.

The importance of the issue of selecting the optimal
mass-energy characteristics of the «container-missile» sys-
tem is also important in terms of obtaining the optimal initial
speed of the missile flight (speed at the moment of the missile
exit from the container), which to a certain extent can affect
the mass-energy characteristics of the missile.
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Let us illustrate this with the following example.

It is known that the amount of fuel (m,,) and the engine
mass of the missile’s launch stage (meng) are approximately
determined by the expressions [4]

V
m,, = m,|1—exp (-—3)|;

. - (13.1)

mengl = (Byngli 1)mT]5 (132)

where m; — missile’s launch mass; V| — the speed of
the missile, determined by m_; P, — specific thrust of the
starter engine; Bengl — the structural-mass characteristic of
the launch engine.

The value of the coefficient of missile velocity loss at the
launch section (k) determined by empirical dependencies
[9, 10]:

- for missiles with tandem boosters

k,=0,97-0,15- 107 (V, - 300); (1.3.3)
- for missiles with peripheral boosters
k,=0,92-0,25- 107 (V, - 300). (1.3.4)

Target value of missile flight speed at the end of the launch
section ¥, can be provided by using the combustion energy
of the starting engine ¥, and the pressure powder accumu-
lator V , i.e.

V,=V,+V.

n

(1.3.5)

Using the expressions (1.3.1 — 1.3.5), we determine the
quantities m,, and M depending on speed change V, with
initial data: V', = 600 m/s, m;, = 2500 kg, P, = 2200 H.s/

1

kg, B =1,5.
> Fengl ’
The results of the calculations are summarized in Table 4.
Table 4
Missile with axial booster | Missile with
v, ateral boosters
[rn7s]
My mengl’ Am b My mengl’ Am )¢
[ke] [ke] [ke] [kg] [ke] [ke]
0 641 320,5 0 691 3455 0
20 621 310,5 29,5 672 336,0 28,5
40 600 300 61,5 651 3255 60,0
60 583 291,5 87,0 630 315,0 91,5
80 567 283,5 | 121,0 613 306,5 | 116,0
100 543 271,5 | 147,0 580 290,0 | 166,5

The analysis of Table 4 proves that as the missile’s exit ve-
locity from the transport and launch containers increases, due
to the use of the combustion energy of the pressure powder
accumulator, there is a decrease in the fuel consumption of
the starting engine and when the missile’s initial flight ve-
locity is reported ¥ =100 m/s its total mass can be reduced
by Amg=Am,+m, = 147..1655 kg.

However, this problem was solved without taking into
account the changes in the mass and energy characteristics
of the pressure powder accumulator and the transport and
launch containers, which provide an increase in the initial
missile flight speed. The increase in velocity is associated

with an increase in pressure in the launch vehicle volume,
which in turn leads to an increase in the weight of the con-
tainer, the gas generator and additional loading of the mis-
sile’s bottom.

Consequently, to obtain an answer about the optimal
mass-energy characteristics of the system «container-mis-
sile» requires a comprehensive study to establish the condi-
tions that provide an overall gain in the value of the average
missile flight speed, taking into account changes in the total
weight of the system «container-missile» and its elements.

The solution of the issues of optimization of mass-energy
characteristics of the «container-missile» system in this for-
mulation requires consideration of the launchers not only as
a missile launching system, but also to assess its capabilities
for missile transportation. This is caused by the fact that for
missile systems the tasks of transportation and launch are
strictly normalized.

A BRIEF DESCRIPTION OF THE STRUCTURAL
DESIGN OF THE INVESTIGATED
«CONTAINER-MISSILE» SUBSYSTEM

It was shown above that the solution to the problem of
missile launches, taking into account the limitations imposed,
is provided by a vertical (inclined) container launcher with
communication to the missile of the initial speed of flight by
using the energy of extraneous sources. For the investigated
launcher, the pressure powder accumulator (3), placed in the
missile launch volume by transport and launch containers, is
used as an extraneous energy source (Fig. 7).

Missiles (1) during transportation and prelaunch are
in sealed containers (2). And on each launcher is placed
an independent package «container-missile». The need
for the use of independent packages is determined by
the conditions of recharging the launcher, as well as
the fulfillment of the requirements of virtualization of
the subsystem «container-missile» in the prelaunch
period [9 — 11].

After taking the starting position, the installation of con-
tainers in a vertical position is carried out by power drives.
In the pre-launch period and during the launch of missiles,
the containers rest on the ground, have elastic connections
with the chassis (4) of the launchers and have a degree of
freedom in the vertical plane.

The missile launch process begins with the moment of
ignition of the charge of the gas generator of the powder
pressure accumulator, which has a progressive consump-
tion characteristic. With the start of the combustion process,
the gases enter the container backfill volume and create an
overpressure P,.

When the force acting on the bottom part of the missile
reaches a value (P - F,) that exceeds the weight of the mis-
sile and the total resistance to motion, the missile begins to
rise upward. As it moves, the pressure-powder accumulator
charge combustion progresses, which ensures that the pres-
sure in the container space remains constant. Under these
conditions, it is possible to give the missile maximum velo-
city at optimal overloads during its movement.

If a malfunction of the powder pressure accumulator oc-
curs during the movement of the missile through the trans-
port and launch containers, the missile will not impact the
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Fig. 7. Vertical container launcher

bottom of the container, since a back-up pressure is created
in the missile volume, which takes time to collapse.

During this time, the missile will take its initial position,
i.e., the missile is expected to descend at low velocities.

After the missile is moved away from the container cutoff
to a safe altitude, the engine of the launching stage is started
and the missile is inclined towards the target.

It should be noted that for the considered structural
scheme of the launcher, solving the problem of optimizing
the mass and energy characteristics of the «container-mis-
sile» subsystem, taking into account all factors affecting
the launch, flight and transportation of missiles, is quite a
complex problem. In this connection, within the framework
of the research to be conducted, we will assume that:

- missile transportation speed and conditions are un-
changed and the change in power requirement of the running
base engine is conditioned by the change in the total weight
of the «container-missile» system;

- the missile velocity profile remains unchanged when vary-
ing both the mass and energy characteristics of the system,
«gas generator-container», and the missile’s launch mass;

- the missile flight speed at the end of the launch sec-
tion is known, and achieving its required value is ensured
both through the work of the missile’s launch gas pedal and
through the course of gas dynamic processes during combus-
tion of fuel in the pressure powder accumulator;

- a change in the missile’s launch mass leads to a change
in the mass of its constituent parts, but at the same time,

the relative structural mass characteristics of the propulsion
system and the hull remain constant.

The introduction of these assumptions greatly simplifies
the mathematical apparatus used and specifies the process
of optimization of the subsystems under study, making it
possible to obtain practically acceptable results.

CONCLUSIONS

1. Specific features of combat use of anti-ship missile
systems require, when choosing the method of launching
missiles, to take into account the limitations caused by the
level of thrust-to-weight ratio of the missile, requirements to
firing at targets on the close range, increasing requirements
for the reliability of missiles during long-term storage and
operation in the field conditions.

2. The satisfaction of these requirements for anti-ship
missile systems is most fully achieved by using the verti-
cal gas-dynamic method of launching missiles with forced
declination of the missile on the trajectory of the required
movement.

3. The transition to the vertical launch from trans-
port-launch containers is accompanied by a sharp aggrava-
tion of the weight problem due to the appearance of addi-
tional elements (containers, gas generators, etc.) on mobile
launchers, in connection with this the establishment of opti-
mal distribution of mass and energy characteristics between
the individual subsystems becomes important.
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3BepurxoBchkuii I.B., 3ipka M.B.,
Kyuuncbka O.b., 3inuenxo 1./1.

AHAJII3 BUMOT 10 CITIOCOBY CTAPTY
INPOTUKOPABEJIBHUX PAKET, BU3HAYY-
BAHUX CIIEUPIKOIO CYYACHUX MOP-

CBHKHNX 03BPOEHH I CTPATET'TI BOEBOI'O
BUKOPUCTAHHSA BMC

Y cmammi asmopamu nokasaHo, wo cheyugiyHi oco-
61ugocmi 60008020 3acMocy8aHHA hpomukopabesnbHUX
pakemHux KomnJekcie sumazarome npu eubopi cnoco-
6y cmapmy pakem 8paxy8aHHA OOMeXeHb, 3yMOB/IEeHUX
pisHeM msA20036poeHOCMIi pakemu, sumozamu obcmpiny
yinel Ha 6/UXHIU MeXi ypaxxeHHs, ni0BUWEeHHAM 8UMOe
0o HaodiliHocmi pakem npu mpusasnomy ii 36epicaHHi ma
ekcniyamayii 8 Nonbosux ymoseax. 3a0080J1eHHA 3a3Hd-
YeHUX 8umo2 0719 hpomukopabeslbHUX paKkemHux Komn-
JleKcig HalnogHiwe 00CA2AEMbCA 3aCMOCYB8AHHAM 8ep-
MUKAIbHO20 2a300UHAMIYHO20 cnocoby cmapmy pakem 3
hOpCOBAHUM CXUMAHHAM pakemu HA Mpaekmopito Heob-
XiOHO20 pyXy. 3aCMOCYy8aHHA 8epMUKAIbHO20 20300UHA-
Mi4HO20 KOHMeliHepHO20 cmapmy npomukopabenbHuUx
KoMnJiekcie bepe2o8Ux pakemHUX KOMNJIeKci8 cCnpu4UHAE
HeobxiOHicMb 8upilleHHA NUMAHL ONMUMAJIbHO20 8U6O-
py MdAcoso-eHepzemMuUYHUX Xapakmepucmuk niocucme-
MU «KoHmeliHep-pakema. [TpedcmasneHuli nioxio mMoxe
6ymu sukopucmaHuli Ha NOYAMKOB8UX emanax po3pobKu
NycKoBUX YyCMAHOBOK pakemHUX KOMNJIeKCi8 8epmuKarib-
HO20 cmapmy 3 Memolo 8UpiweHHa numaxe 8ubopy onmu-
ManbHOI KOHCMPYKUIi nidcucmemu «KoHmMelHep-pakema
ma nyckosux yCmaHoB8OK 3a2aJIOM.

Knrouoei cnoea: subip cnocoby cmapmy npomukopa-
benlbHUX pakem, 0bMexXeHHs, 3yMOo8JieHi pisHeM MA2003-
6poeHocmi pakemu, sumoau obcmpiny yinel Ha 6UXHIG
Mexi, noyamkosi emanu po3pobKU Nyckosux YCMAaHOB0OK
paKemHux KOMNJiekcie 8pmuKaabHO20 cmapmy.
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AHANI3 KPUNATUX PAKET
NMOBITPAHOIO BA3YBAHHA PO
Y BIUHI MPOTU YKPAIHW 2022
POKY

B cmammi nposedeHo nopisHaMbHUU AHANI3 xapakme-
pUCMUK ma [HMeHCU8HOCMI 3aCcmoCy8aHHA Kpuiamux
pakem nosimpsaHo20 6a3ysaHHA pg y 8itiHi npomu YkpaiHu
2022 poky, cucmemamu3o8aHo ix Kaacugikauito. BusHayve-
HO OCHOBHI HOCIll, MicUA 3anycKy ma 3anponOHO8AHO WI/TAXU
npomudii Kpunamum pakemam NnosimpsaHo20 6a3ye8aHHs
p¢ knacy “nosimpsa-nogepxHa” Bcma-
HOB/IEHO  HeobXiOHicmb  nNposedeHHs
KomnJsiekcy 00c/ioxeHb Wo0o popmy-
B8AHHA cucmemu npomupakemHoi o06o-
pOHU 0114 3axucmy gilicbkogux 06’ekmig
ma o6’ekmis KpumuyHOi iHGppacmpyk-
mypu 8 YkpaiHi 8i0 pocilicekux Kpuna-
mux pakem nosimpsaHo20 6a3y8aHHsA
Knacy “nosimpa-nosepxHs’”.

Bu3HauyeHO OCHOBHI HANPAMKU CM8O- P :
pPEHHSA NPOMUPAKEMHOI 060POHU 8 YKPA- wun. “
THi ma ecmaHoeieHo HeobxioHicme npo-
8e0eHHs OKpemux 00C/iOXeHb 3d Yumu
HanpaMKamu.

Knwuyosi cnoea: kpunami pakemu
nosimpsaHo2o 6a3ysarHs, Knac “nosi-
mpsa-nosepxHA’, siliHa npomu YKpaiHu,
nopisHANbHUU aHAAI3, IHMEeHCUBHICMb
3AdCMOCY8AHHA, MAKMUKO-MeXHiYHi Xa-
pakmepucmuku, Nnpomuois Kepo8aHum
pakemam nogimpsaHo20 6a3y8aHHs pe.
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BCTYII

[ToBHOMaciTabHe 30poiiHe BTOprHeHHs pd B YkpaiHy
(24.02.2022 p.) npoaoBxKy€e CyIPOBOAKYBAaTHCh MACOBAaHUM
3actocyBaHHsAM Kpuinatux paker (KP), B Tomy uucii, nosi-
TpstHOro 6a3zysanHs (I1B). Tak, y mepuuii feHs BTOPTHEHHH,
nounHaroud 3 04:20 rox. i go 17:08 rox., 24 motoro 2022 p.,
KpaiHor-arpecopoM (pd) HaHeceHo 0au3bKo 160 pakeTHHX
yaapiB [1—3], npakTuuHo, 1o Bciii TepuTopii Ykpainu (3a
BUHATKOM JESIKHX MICT 3aX01y YKpaiHH), 1[0 MOKa3aHO Ha
puc. 1.

[TpiopuTeTHUMH LIISIMU PaKETHUX ynapiB pd mo Tepu-
Topii YkpaiHu B nepuuii JeHb BiiHK OYyJIU: CUCTEMH MTPOTH-
noBitpsiHoi o6oponu (I1I10), cucremu panionokaniiHOro
CIIOCTEPEKEHHS, IHPpacTpyKTypa Oa3yBaHHS aBiallil, IEHTPH
NPUHHSATTS pillleHb, KOMaH/IHI IYHKTH, BY3JIU 3B’ SI3KY, ITyHK-
TH 6a3yBanHs BilicbkoBo-Mopcbkux Cuit (BMC) 36poiianx
Cun Ykpainu (3C Ykpainn), 06’ €kt 000pOHHO-IIPOMHUCIIO-
Boro komiuiekcy (OI1K), ynapHi kopabGenbHi yrpynoBaHHs Ta
yrpynoBanHst asiauii. [Ipu npoMy, 3Ha4Ha KUIBKICTh yAapiB
KP xpainu-arpecopa (pd) Oys1a CKOHIIEHTPOBAHA 110 CTOJIHIII
VYkpainu — micty Kuey. Pa3zom i3 Tum, pakeTHi ynapu Oynu
HaHeCeHi 1o 00’ eKTaM KPUTUYHOI Ta COLiaIbHO-I00YTOBOT
iH]pacTPyKTypH, 30KpeMa, XKUTIOBUM OyJHHKaM, JiKyBajb-
HUM 1 HaBYaJLHUM 3aKjazaM, TOLIO.

VYIpomoBk MepIoro Micsiist TOBHOMACIITa0OHOTrO 30poii-
Horo BroprueHHs pd B Ykpainy (24.02-30.03.2022 p.), Ta-
KOX, SIK 1 B TiepuIi JHi, opsiJ 3 IHTEHCUBHUM HAa3eMHUM
NPOTUCTOSIHHSIM, MOCTiiHO HaHocuuch ynapu KP mo Beiit
teputopii Ykpainu 3 noBitps. [Ipu 11boMy, BCTAaHOBIIEHO
3MIHHHIA, CTPUOKONIONIOHMIT TPEH T PO3IIO/UTY IHTEHCHBHOCTI
yaapis KP, o noxano Ha puc. 2 [1].

3 puc. 2 BU/IHO, 110 HaWOLIbIIA IHTEHCUBHICTD yaapiB KP
pd no reputopii Ykpainu crocrepirajiach, OKpiM Hepiio-
ro AHs BiiiHH, 7 1 28 Oepe3Hsi, cepe/iHsl IHTEHCUBHICTD LIUX
yaapiB mana micrie 10, 15, 18 1 22 6epesns. Taka TeHaeHITSA
yaapiB KP p¢ nosicHIOEThCS, SIK Ha lyMKY aBTOpIB, HEBIAJIO0
CIpo000 KpaiHOK-arpecopoM (pd) MPOBECTH «BilHY 33 TPH
JIHI», HEOOX1IHICTIO 3MiHM arpeCUBHUX ILIAHIB YHACIIIOK

Belarus

Russia
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Puc. 1. Po3noznin paketHux yaapis pd no micrax Ykpainu mijg gac
noBHOMacIITabHOTo 30poiiHOr0 BropraeHHs 24 mrororo 2022 poky
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Puc. 2. Po3nonin intencuBHocTi 00cTpiniB KP pd
TepuTopii YKpaiHu B IEepIIUi MicsIb TOBHOMACIITaAOHOTO
30pOIHOTO BTOPIrHEHHS

edexrnBHUX Aiii 3C YkpailHu Ta HIINX CHII CEKTOPY Oe3neKn
1 060poHHN YKpaiHM 10710 CTPUMYBaHHS TOBHOMACIITAa0-
HoI arpecii pd. [Ipu npomy, xoua i IHTEHCUBHICTB yIapiB
KP, B okpemi JHi, CYTTEBO 3MEHIIIIACH, AJI€ BOHU CTaJIH
BUOIPKOBUMH, OLTBII TOYHUMH, CIIPIMOBAaHUMH Ha Bili-
CBKOBI 00’ €KTH, MiCII po3TalryBaHHs (0a3yBaHHS), TO3MIIL
3C VYkpainu, 00’ €KTH NPUAHATTS PillieHb, KPUTHYHOT, COITi-
ANBHO-1TOOYTOBOI Ta 1HITUX BUIB iIHPPACTPyKTypH. TaKkoxK,
criocTepiraizach TEHACHIIIS paKeTHUX ynapiB 3 00Ky pd mo
nianpuemcrBax OIIK Ykpainu.

Pa3om i3 THM, B yMOBax 0OMEXEHOI KITBKOCTI CyJacHUX
KP y pd, BHACTIHOK, Y TOMY YHCIi, 3aTIPOBAKYEMUX CaHK-
1iii, BCTAHOBJICHO BUKOPUCTAHHS KpaiHOI0-arpecopoM (pd)
KP, mo po3pobmeni B 60—80 pokax MUHYIIOTO CTOJITTS i HE
3[aTHi IO peaizallii BACOKUX XapaKTEepUCTHUK TOYHOCTI. [1pu
L[bOMY, TAaKO)K, BCTAHOBJICHO T€H/ICHIII10 301IbILIEHHS CYTIPO-
TUBHHUKOM TOBITpsIHUX ycKiB KP, y mopiBHsHHI 3 Ha3eMHHU-
mu. le moB’s13aHO 3 MOXIIHBICTIO 3AiiicHIOBaTH mycku KP
HE OYiKyBaHO, 32 MEXaMH HOBITPSHOTO MPOCTOPY YKpaiHH.

Taxk, HanpuKIIa, VIS 3aBIAHHS OTHOTO 3 PaKeTHUX y/lapiB
o SIBopiBcekoMy modiroHy (JIpBiBChKa 00I.) cTpaTeriyHa
aBiawis p¢ 3niTana 3 aeporpomy B M. Caparos (pod), 1m0 3Ha-
XOIUThCA Ha BifcTaHi moHax 1,5 Trc. kM Bix mimi. [Tpw mpo-
My, mycku KP moitpstroro 60a3zyBanus (I16) Oynu 3xiticHeH,
HMOBIpHO, 3 akBaropii YopHoro Mops, Omikde 10 YKpainu,
ane 3a 11 mexxamu [3]. Kpim toro, ymapiB Oyi0 HaHECEHO 10
aBiapeMOHTHOMY 3aBOAYy Ta JIbBIBCHKOMY aepoIopTy KpH-
nmatux paket noBiTpsiHOro OaszyBanHsa (KPIIB) tumy X-555
[4 — 6]. Bicim KPIIb tuny X-101 Oymno BUKOpHCTaHO AJIS
yaapy no BinHHMIEKOMY aeponpomy 3 akBaropii HopHOTO
MOps CTpaTeriyHUMH 6oMOap1yBalbHUKaMH-PaKeTOHOC-
wimu Ty-95MC (Ty-160) [7]. Beboro no moyarky KBiTHA
2022 poky kpaiHoro-arpecopom (pd) 3acTOCOBaHO IO Te-
putopii Ykpainu 6mmspko 280 KPIIb kiracy «moBiTpsi-1io-
BEPXHS», YaCTHUHA SIKUX Oyna 30uta ykpaincekoro [1I10 [1].

BcraHoBieHI OCHOBHI HAIIPSIMKH PAaKeTHUX YIapiB, IO
HaHeceHi kpaiHoto-arpecopoM (p¢h) mo Tepurtopii Ykpainu,
YIIPOJIOBXX MEPIIOTO MiCsIls TOBHOMACIITAOHOTO 30pOHHOTO
BTOpPTHEHHs, 3 3acTocyBaHHsM KP pizHoro Tury, 30kpema [ 1,
3]: 3 Teputopii Binopyci (BctanoBeHi mycku KP «Ickan-
nep»); 3 akBaropii YopHOTo MOpst Ta TEPUTOPIi OKYIIOBAaHOI
AsroHoMHOI Pecrybniku Kpum (BcTaHoBneHi mycku 3: Oe-
peroBux komruiekciB «bactioH-IT» KP «Onikey; kopabiiB

YopHaomopcskoro ¢iioty — KP «Kaniop»; KPITb knacy «mo-
BiTps-moBepxHs»: X-101; X-555 i3 3acrocyBaHH;IM cTpare-
riyanx 6ombapayBanbHuKiB Ty-160, Ty-9SMC, Ty-22M3M,
a TaKOXK OJMHWYHI BUIaKHU 3acTtocyBaHHs KP «Ickannep» i
paker «Touka-Y»); akBaropii Kacmiticbkoro mops (kopabmi
Kacmiiicekoro ¢uoty — KP «Kaniop», a Takoxx KPIIb knacy
«roBiTpsi-oBepxHsi»: X-101; X-555 i3 3acTocyBaHHsM 3a-
3HAUEHHX CTPATETiYHUX OOMOapayBalbHUKIB); 3 TEPUTOPIi
pd ( KP «Ickannep», pakeru tuiry «Touka-Y» mist ynapis
Ha Bigcrab 10 120 kM, KPIIB kiacy «mmoBiTps-lOBepXHSI»:
X-101; X-555 i3 3acTOCyBaHHSAM 3a3HaUCHHUX CTPATETiYHUX
60oMOapryBaIbHUKIB).

Taka iIHTEHCHBHICTB 1 0COOJIMBICTH OOHOBOTO 3aCTOCYBaH-
ust KPIIB, sxepTBH, pyiiHyBaHHS, BTpaTH, [0 MAIOTh MicIe
BHACIIIJIOK iX 32aCTOCYBaHHS, IUKTYIOTh TOCTPY HEOOXiTHICTh
BH3HAYCHHS LIUIAXIB (OpraHizaliifHO-TeXHIYHUX, TEXHOJIO-
TYHMX 1 yNIPaBIiHCHKUX PIllIEHb) MPOTHI] BUPOOHUIITBY Ta
3actocyBanHto KPIIB pd. 3 1iero MeToro € HA0YHOKO Harallb-
Ha ToTpeda MPOBEICHHS MOPIBHUIBHOTO aHai3y XapakTe-
puctHK 1 knacudikaniitanx oznak KPIIb pd, pozpobnenus
MIPaKTHYHAX PEKOMEHAALIH 1010 YI0CKOHAJICHHS] CUCTEMH
npotupakeTHoi o6oponu (ITPO). Yce naBenene Buie o0y-
MOBJIIO€ aKTyaJIBHICTh 1aHOT TEMATHKH.

PE3YJIBTATHU ITPOBEJEHOT'O AHAJII3Y

Y3arajibHeHHsI 0CO0IMBOCTEll MO0YI0BH HOMEHKJIa-
Typu KPIIb

s 30poitHOi arpecii p¢ npotn Ykpainu 3acTocoBaHi,
okpim iHmmx, KPIIb xnacy «mmoBiTps-ioBepXHsD». 30BHIIIHIHA
Bunsig KPITB Takoro kimacy Ta OCHOBHI THITH iX HOCIB Tpen-
CTaBJICHO Ha puc. 3. SIk BUAHO 3 pHUC. 3, B 3aJIEKHOCTI Bif
B33a€EMHOTO PO3TAIIyBaHHS HECYIHX 1 KEPYIOUHX TOBEPXOHb,
KPIIb mMoxe MaTu JiTakoBy a00 pakeTHY aepOAHHAMIUHY
CXEMy.

bazosuii ckian anaparypu cyuyacHoi KPIIb, sik npaBu-
710, BKJIFOYAE: CHCTEMY iHEpLiHHOI HaBiraii; paxioBuco-
TOMIipH; CHCTEMH MapUIPyTHOI KOpeKmii (B TOMy 9HCIi, 3a
JIOTIOMOT OO TJ100aTFHOI CYIYTHHKOBOI CHCTEMH HaBirarii);
ronoBky camonaseneHHs (I'CH) Ta GoproBuii koM 1oTep.
Hogi gocsaraeHHs B 001acTi MiKpOEIEKTPOHIKH, JBUTYHIB,
BHCOKOE()EeKTHBHUX BHIIB MAJIMBA Ta KOHCTPYKIIIHHIX MaTe-
piauiB 3a6e3medriy po3poOKy HAA3BYKOBUX BUCOKOTOUHUX,
majonomiTHux KPIIB pganeaicTio 1o 5500 kM, Macoro, B
cepeaaboMy, 10 2500 k. [Tpu 11bOMYy, 3HIKEHHS IOMITHOCTI
KPIIb 3abe3neueHo BUOOPOM MaJIOBiIOMBAIOYNX TeOMe-
TPUIHUX (OPM, 3aCTOCYBAHHIM PaIiOMOTIIMHAIOYIX MaTe-
piainiB Ta MOKPHTTIB, CIIEHIAIBHUX MPUCTPOIB 3HMKCHHS
e(eKTUBHOI MOBEPXHI PO3CiIsTHHS, AHTCHHUX MPUCTPOIB i
MOBITPO3a0ipHUKIB.

JlitakaMu-HOCIAIMHY, 3 SKUX 34ilicHIOI0TECs ycku KPI1h
KJIaCy «IIOBITPSA-TIOBEPXHsD» pd, BcTaHOBIeH] HacTymHi: Cy-
24, Cy-27, Cy-30, Cy-34, Cy-35C, Cy-57, Mil'-29, Mil'-31,
Mil-35, Ty-22M3, Ty-95MC, Ty-160. IIpu upomy, Takox
BCTaHOBJICHO, IO ITepeBaXkHo, y sikocTi HociiB KPIIb kmacy
TIOBITPSI-TIOBEPXHSD», Y TIEPIIHI MiCAIlF TOBHOMACIITAOHOTO
BTOPTHEHHS, KpaiHO0-arpecopoM (pd) 3aCToCoBaHi JIiTaKH:
Mil’-31, Ty-22M3M, Ty-95MC, Ty-160 [8]. 3aranpauit
BHIJISI IIUX JIITaKiB HABEJCHO Ha pHC. 3.

3BeneHwmii Iepellik OCHOBHUX TaKTHKO-TEXHIYHUX Xapak-
tepuctuk (TTX) KPIIB pd knacy «moBiTps-oBEepxHs», 0
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OCHOBHI KPUJIATI PAKETU NMOBITPAHOIO
BA3YBAHHA P®D KJIACY “MNMOBITPA-NMOBEPXHSA”

TUM KPUNATOI PAKETU TUMU HOCIIB KPUIATUX PAKET
NMOBITPAHOIO BA3YBAHHA MOBITPAHOIO BA3YBAHHH4A
KINACY “MOBITPA-NMOBEPXHHA" KNACY “NMOBITPA-NOBEPXHA”
HAO3BYKOBI
\“:\\ X-22 hi:pzv TY-22M3
{ =
\ X-31 *‘ cy-27 % MIr-29
AO3BYKOBI
X-35 Bme cyasc

X-55 s = TY-160 e TV-95MC

m £Y2M -h Lok %- cv-34

X-59
'%Pﬂ_ CY-35 h Cy-57
. -‘.
X-85 T~ TY160 e s TY-95MC
x-101 f_.v'_,.- e TY-160 ﬂ___ﬁ\.. S TY-95MC
'_h .
‘\:'15\. X'555 ol . TY-160 -ﬂ’___-x‘_"“ﬁ-—! e ';' TY-95MC

FINEP3BYKOBA

B o TY22M3 . Ty-160
9-A-7660 : B
“KUHXAN”

h— MIr-31

Puc. 3. 3aransuuii Buran ocaoBHEX KPIIb pdh kimacy «moBiTps-moBepxHsI» Ta ix HOCIT
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PakeTHi komnnekcu

3aCTOCOBaHI ITiJ] Yac MOBHOMACIITaOHOI arpecii pd npoTtu
VYkpainu, nonaso y taom. 1.

Sk BuzHO, 3 Tabn. 1, KPIIb kiacy «moBiTps-oBEpXHs»
CYNPOTHBHHUKA BOJOMAIIOTH PI3HUMHU BIACTUBOCTSIMH IIO0
LIBUJIKOCTI PyXy ynpoJoBx 0oioBoi Tpaekropii. Tak, 1o
no3BykoBux KPIIb kilacy «IoBiTps-TIOBEpXHS» BiIHOCSTH
pakeru: X-35; X-55; X-59; X-65; X-101; X-555, no Han-
3ByKoBHX — X-22; X-31, no rinep3BykoBux — «KuHxam»
9-A-7660. IIpu upomy, 3a nansHicTio nycky KPIIb kiacy
«TIOBITPSA-TIOBEPXHS» BapTO, yMOBHO, Kilacu(iKyBaTH Ha pa-
ketH: TakTiyHi (1o 600 km) — X-22, X-31, X-35, X-59, X-65;

oreparuBHO-TakTH4HI (10 2000 kM) — X-555 Ta crparerivni
(monazg 2000 kM) — X-55, X-101, «Kumxam» 9-A-7660. Y
Tab. 2 IpescTaBIeHi OCHOBHI Maco-rabapuTHI XapakTepu-
ctuxu KPIIB pd kiacy «mmoBiTps-IOBEpXHS», a XapaKTepH-
CTHKH 1X OOMOBUX YaCTHH 3BEICHI y Ta0MI. 3.

Sk BuaHO 3 Taba. 3, 31 3BUYaHUX OOHOBUX YaCTHH
(BY), sixi BukopucToBy0ThCS Ha BUcOKoTOuHMX KPIIB st
ypaKeHHS PI3HOMaHITHHUX LiJIeH, MIMPOKE 3aCTOCYBAHHSA
onepxytoTh Oararodaxtopui BY (pyracHo-kymynsaTusHi
3 mpoHuKar4uuM edextoM) Macoro 250—350 kr. B Ttabmn. 4
CHCTEMAaTH30BaHO OCHOBHI XapaKTEPUCTUKU CUCTEM

Tabmuus 1. OcuoBni TTX KPIIb p¢ knacy «noBiTpsi-oBepxHs»

Tunu KPIIb
Hasga TTX «Kunxam»
X-22 X-31 X-35 X-55 X-59 X-65 X-101 | X-555 |00
[IBuaKicTs, M/C:
mamapui | 11001500 | 1000 | 270-290 | 200-230 250-290 165-260 | 200270 | 200-230 | 10 4080
Mepest Lo TIKII MK | 270-290 | 200-230 250-290 165-260 | 200270 | 200230 | TIKI]
HMIT:
Bucora  |11500-12500 10-15 na 10;1_57‘;*’;\&;[11
a60 22500~ | 10 16000 | MJI | 40-110 i 40-110 | 40-110 | 40-110
M0JbOTY, M 25000 710 5 B PIT HC:
50 na MJIIT
10-15 B PI[
Habmicts 710600 | 180250 | 10260 | mo 2500 710 290 250-280 | 105500 | 102000 [2000-3000
HOJ'H)OTy, KM

* V mabauyi nputinamo nacmynui ckopouenna: K] — nikipysanna na yine;, M/JII — mapwiosa dinsanka nonvomy, PL — paiion yini;

HMII — nao mopcokoro nogepxunero; HC — nao cywero.

Tabnuus 2. OcHoBHI Maco-radbapuTHi xapaktepuctiku KPIIb pd kiacy «mmoBiTps-noBepXHs»

Tunu KPIIb
Haza MI'X «Kunxam»
X-22 X-31 X-35 X-55 X-59 X-65 X-101 X-555 9-A-7660
JOBKUHA, M 11,65-11,67 5,34 3,85 5,88 5,7 6,04 7,45 6,04 7,3
niamerp, M 0,9-0,92 0,36 0,42 0,514 0,38 0,514 ~0,742 0,77 e menm 0,9
CTapTOBa Maca, KI 1o 5780 715 530 1195 930 1200 | mo 2400 1500 He MeHI 4000

* V mabnuyi npuiitnamo nacmyni ckopouennsi: MI'X — maco-eabapummi xapakmepucmuxu.

Ta6mutst 3. OcHoBHI XapaktepucTuku 6ortoBoi yactTiuar KPITb pd kmacy «moBiTps-moBepXHs»

Tunu KPIIb
Hasgsa XBY «Kumxam»
X-22 X-31 X-35 X-55 X-59 X-65 X-101 X-555 9-A-7660
HasiBHicTh iH(opMmaris
KaceTHoi 6/4 ) - - +(03B) | +(0O3B) [+(03B) +(03B) +(O3B) BiZICyTHS
CTapT"Ifra M| 10 5780 715 530 1195 930 | 1200 | 102400 1500 | e menm 4000
Maca Gofiosoi 960 110 145 410 320 | 410 400 410 500
YAaCTHUHH, KT
Tunu 6otioBoi K 260 TS VK IY® | CB a6o O® o Cb abo| ¢yracua abo CB a60 O® smepHaua6o
YAaCTHHHU (10)) saepHa 3BUYaiiHa
Kyr araiou nin, 60 (3Bepxy) | 30 (3Bepxy) 0 0 0 0 0 a6o 30 0 30—60 (3Bepxy)
Tpam. (3Bepxy)

* V mabnuyi npuiinamo nacmynni ckopouenns: XbY — xapakmepucmuxu 60otiogoi uacmunu;, O3B — ooun 3 sapianmie; @K — ¢hyeac-
Ho-kymynsmusHa; TA — mepmosdeprna; VK — ynisepcanona kacemua; I1Y® — nponukaroua yramxoso-gyeacna; CE — cneyboenpunac,

O®@ — ockonkoso-@yeacua; I1®P — nponukaroua ghyeacna.
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Tabnuis 4. OCHOBHI XapaKTepHCTHKH cucTeM ynpasiinas 1 Hagiramnii KPIIb p¢ xiacy «moBiTps-oBepxHs»

Turm KPIIb
Hazpa TTX
X-22 X-31 X35 | X-55 X-59 | X-65 X-101 X-555 “9%‘_*;“636“3
IHC ¢ 3 moxu-
[HC+ IHC+CH- BICTIO KOpPET'yBaH-
Cucrema HCH 1 ypes | cper  [HCTCHA THCHCH- ) prey | "cipB+ | APPCH, | ms o cucremant
. API'CH C+PB+ C+PB+ . .
YIpaBIiHHA (TIPJITCH) [MPI'CH PB+ APICH | APICH TICY (Copyt (iimoBip-| T'ICY [IJIOHACC, [1P-
API'CH H0)+OEI'CH JIOnY, ontuyna
I'CH.
Tupo-
TonoBka Pagiono- |ko-momocua| API'CH | API'CH API'CH | API'CH (;Hf:;:;arg;; APICH 2H?:;:;ar§z§;
camoHasezieHHs | kaumiiina | I[IPT'CH | «I'pab-K» API'C-590 pat FCHH pan FCHH
JI-130
Habmicth HEMae HEMae HEMAE HEMAE HEMae HEMAE
3aXOIUICHHS 1o 70 1o 50 1o 25
. JIaHUX JIAHUX JlaHuX JIaHuX JAHUX JIAHUX
1T, KM
IJIOHACC: TIOHACC:
L11(61165025’6_ L1 (1602,6- TJIOHACC: L1
Yacrora MT'n) ’BT 1615,5 (1602,6-1615,5
rora - s M), BT Ta M), BT Ta
CYITyTHHUKOBOT HEMAE HEMae Ta HEMA€E CT-xomn CT-xomu HEMae HEMa€e
HaBiramiitHoi IaHHUX JIaHUX CT-xkomu. | maHmMX GPS: Ll. GPS: Ll. aHUX JIaHAX
cuctemu, M ((311)557:5% (1575,4 (1575,4 MT),
M), C/A MFI;()), C/A C/A xon
KOJI A
VK pyrose HeMae HEMAe
HMoBipHE AHIX f— 4-8 100 3-5 100 10 100 1
BiAXHIECHHS*), M A

*V mabnuyi npuiinamo nacmynni ckopoyenns: API'CH —

akmugHa padionoxayitina eonoexka camonasedenns; IHC — inepyitna

cucmema, IIPJII'CH — npomunokayitina zonoska camonagedennsi; JPJIOuY — cucmema 0anbHb020 padionokayitiho2o useieHHs ma
ynpaeninus;, CHC — cynymnukosa nasieayiina cucmema; PB — padiosucomomip; OEI'CH — onmuko-enekmponna 20106ka camonage-

Oennsi; IICY — zeoinpopmayiiina cucmema ynpaeiinms.

ynpasiinas 1 Hasiranii KPIIb pd kmacy «moBiTps-mo-
BEPXHS».
[opisrsnpHy xapakrepructiky KPIIb kinacy «moitps-mio-
BEpXH:», 32 ocHOBHUMH TTX mpuBeneHo Ha puc. 4—8.
AmHati3 XapaKTepHCTHK, B IILIOMY, 10 HaBeAeHi B Ta0m. 1—4,
puc. 4-8, a TakoXX MPOBEICHNUN aHAJI3 X 3aCTOCYBaHHS 3
60Ky p¢h mo TepuTopii YKpainu, J03BOJISIE KOHCTATYBATH, IIIO
OCHOBHHMH BiIMiHHOCTSIMH PaKeT JAHOTO KJIacy CJIiJl BBaXka-
TH: BUCOKI aepOAMHAMIYHI XapaKTEPUCTHKI, MAaHEBPCHICTh;
MOXITUBICTP 3a/1aBaTH BUTHHUI KypcC 1 pyX Ha Majiil BHCOTI
B37I0BXK BUTHHIB pelibey, 0 YCKIIAJHIOE X BUSBICHHS CHC-
temami [1T10 i [TPO; BucokoTouHe ypaxxeHHS 1ineit (puc. 7);
MOXXJIUBICTH TTPH HEOOXiTHOCTI KOPUTYBATH MPOTPAMHY
TPAEKTOPIIO MOTBOTY 32 JOIIOMOTOI0 OOPTOBUX KOMII FoTepa i
CHCTEMH aBTOMAaTHYHOTO KePyBaHHA. 3 pUC. § BUIHO, IO 10
BHUCOKOTOYHUX pakeT BimHOCATh KPIIb Kkitacy «moBiTps-mo-
BepxEs»: X-31, X-35, X-59, X-101 Ta «Kumxam.
HopiBHsALHMIT aHAJI3 00ii0BHX MOKINBOCTEI i Tak-
Tuku 3actocyBanns KPIIB kiacy «noBiTpsi-nioBepxHs»
OnHi€ero 3 MAaCOBUX y 3aCTOCYBaHHI MijJ 4ac 30poHHOT
arpecii p¢ npotu Yipainu € HanzsykoBa KPIIb xmacy «io-

BiTps-oBepxH» X-22 [9]. Lli pakeTH, B 0CHOBHOMY, BUKO-
pucTani kpaiHoro-arpecopoM (p¢) I HaHECEHHS yHapiB
10 Ha36MHUM Paio-KOHTPACTHUM TOYKOBHM 1 MJIOIIAAHUM
00’eKTaM, a TaKOX 1O 00’€KTaxX, 10 PO3TAIIOBaHI MOOIN3Y
6eperoBoi Mexi. [Tyck mux pakeT JOMmyCcKaeThCs y IPSIMOITi-
HiltHOMY 1T0J1p0Ti Oe3 koB3aHHS. Tak, y paiioHi mycKy pakeTH
inas 6epeTncs Ha aBToMarndHe cynpoBomkenHs ['CH i 3a
CHUTHAJIOM «paKeTa TOTOBay» 3iHCHIOETHCA 11 BiTUITUICHHS.
Uepes 3 cexynau micins BiggitureHHs (mpocimanas 500—700
M) Ha paKeTi 3aITyCKaloThCs ABUTYHH, PO3KIIAIAETHCA HIDKHIHN
KiJIb, 3BOANTHCS MiApUBHUK BY i BMHUKa€eThCSI MpOTrpaMHNit
MexaHi3M pakeTu. Uepes 11 cexyHI pakeTa IepeBOIUTHCS
B HaOip Bucoru. [Ipu nocsruenni M=3,44 3MeHOTyeTHCS
KyT HabOpy BHCOTH Ta BUMHKA€THCA CTAPTOBHUH JIBUTYH.
Ha Bucori 22500 M moYnHAETHCS TOPU30HTATBHUI TOIIT.
Komm kyT Bi3yBaHHS MiX BiCCIO paKeTH i HAIpsIMOM Ha IIiJb
nocsrae 30°, a BigmaimeHHs Bif i1 — 60 KM, BIIKIIOYA€THCS
pamioympaBiiHHA 332 KypCcOM, KaHaJ BHCOTH Ta JIBUTYH, a
pakeTa MepeBOANTHCS B MiKipyBaHHS Ha 1ink. Ha mimsHIi
MiKipyBaHHS YIPaBIiHHA IEPEXOIUTh Ha pasiojoKaliiine
CaMOHaBEJICHHS 32 METOAOM IpsiMoro HaBeneHHs. bY i€l pa-
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Puc. 4. TlopiBHsIIbHA XapaKTEPUCTHKA TUITIB PAKET
3a MIBUKICTIO 1X TIOJIBOTY
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Puc. 6. [TopiBHsIIbHA XapaKTEPUCTHKA TUIIIB PAKET
32 BUCOTOIO 1X IIOJIBOTY

keTH ckinagae 6mm3pko 1000 kr BuOyxoBoi peuoBuHHU. Pazom

TouHicTb (Kpyrose MMOBIPHE BiAXUAEHHA), M

1099
“Kunmwan” X-31
X-555 I X-35
100 g
102 100
100
X-101 X-55
X-65 X-59

Puc. 8. [lopiBusuibHa xapakrepuctruka KPIIb kinacy
«TOBITPSA-TIOBEPXHS 32 TOUHICTIO

i3 THM, TIi/1 9ac 3aCTOCYBaHHS KPaiHOIO arpecopoM pakeT Aa-
HOTO THITY 1 KJIacy € (paKkTH BiAXUICHHS IPHIHOTY PaKeTH Bix
uiii, monas S5 kM. e ogua 3 ocodauBocreri KPIIb manoro
TUIy — BEJIMKA KUTBKICTB iX MOAM(IKaIii, 110 BU3HAYAE, SIK
Ha IyMKY aBTOpiB, iX BUKopucTaHHs (Tabm. 5). Ha 6azi X-22
POo3po0IIeHO HA3BYKOBY KpHiary pakery X-32.

Yponorx Oepesns 2022 poky kpaiHoro arpecopoMm (pd)
o TepHuTopii YKpaiHN HEOJHOPA30BO 3aCTOCOBYBAIACH HAM-
3BYKOBa, TAKTHYHA, CEPEeHBOI TanbHOCTI, kepoBaHa KPIIb

“Kan”
X-555 —
X101 | —
X-65 mm
E X-59 W
g
5 X-55
=
£ X-35 m
=
%31 m
X-22 m—
0 1000 2000 3000 4000 5000 6000
JansHicTb, KM
Puc. 5. TlopiBHslIIbHA XapaKTEPUCTHKA TUITIB PAKET
3a JaJBHICTIO 1X MYCKY
o g—
¥-555
R i
E X-65 e
i X-59 Ml
§ X-55 e
T X35 e
%31
X-22
0 1000 2000 3000 4000 5000 6000 7000
Hassa oci

B Maca 60HoBOI HACTHHM, KI m CTapToBa maca, Kr

Puc. 7. TlopiBHsIIbHA XapaKTEPUCTHUKA TUIIIB PAKET
3a CIIBBIJJHOILIEHHSIM MK CTapTOBOIO Maco Ta Macoro bY

KJIaCy «IOBITpA-NOBEpxHs» TUIY X-31. 30kpema, B MicTax
I'myxiB Ta Onmeca — mi1s ypaKeHHS KUTIOBUX Ta COIialIb-
HO-TIOOYTOBHX 00’€KTiB, a Takox ii momgudikamis X-3111
(BcTaHOBJIEHE BUKOpHCTaHHA Y M. bepnuuis, JKuromupcerkoi
obmacrti).

Oco6muBocTi 3actocyBanHs KPIIb tumy X-31 takox
BH3HAYAIOThCS X Momudikamisimu (Tada. 5).

Sk i Bume posmisiayTi KPIIB, miist ypaskeHHS Ha3eMHHIX
00’exTiB B YKpaiHi npotsarom 6epesnst 2022 poKy BCTaHOB-
JICHO TaKOXX BUKOPHUCTAHHA KpaiHoro-arpecopoM (pd) Typ-
6opeaxtuBHOI, 103ByKOBOi KPIIb Tumy X-35. Ils pakera
NpU3HaYeHa JUIsl 3HUIIEHHS KOpalIiB BOAOTOHHAXKHICTIO
1o 5000 ton. KopabensHi Ta Geperoi Bepcii 3amyckaioTh
3a TOTIOMOTOI0 CTapTOBOTO NPHCKOpIOBada. Paketn Tumy
X-35Y — nporukopabenpHi pakeTH, Mo TpU3HAYCHI IS
ypakxeHHSI MOPCHKUX 00’ €KTIB, Yy TOMY YHCIi PaKeTHHX,
TOPIICAHMX Ta ApTHIIEPIHCHKUX KaTepiB, KOpaOIiB BOJOTOH-
HaxkHicTio 10 5000 ToH. Hocismu paker tuny X-35V cmin
BBaKAaTH: PAaKeTHI KOMIUIEKCH Ha3eMHOTO Oa3yBaHHS «bam»
ta CLUB-K; HanBomHI kopabii 3 pakeTHUM KOMIUIEKCOM
MOpCBHKOTO O6a3yBaHHS «YpaH»; BepToiasoTn TUIy Ka-27,
Ka-29, Ka-52, mitaku-Hocii, 1o 3a3Hadeni pume. Creiu-
¢ika 3actocyBanHs nanoro tuiry KP Ttakox odymoBneHa ix
monudikamismu (Tabm. 5). X-37 abo X-39 — moxIiBa Ha3Ba
BapiaHTy 3 simepHOio BY.

V cepenuni 6epesnst 2022 poky Oys10 HAHECEHO PaKeTHOTO
ymapy KPIIb knacy «moBiTps-noBepxHs» X-55 10 JBOIIOBEp-
XOBOMY XHTIOBOMY OyauHKY (M. KuiB (paiion OcokopkiB))
Ta ABiapemoHTHOMY 3aBony y M. JIpBiB. I KPIIb po3po-
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Tabmuus 5. OcuoBni Mmoxudikanii KPIIB pd kinacy «moBiTps-moBepxHs»

IToznauenns o
Tun KP Mo dixarii KP [Ipu3HayeHHs Ta 3aranbHa XapakrepucTuka monudikamnii KP
-2, X-221IT, | nporukopabenbHa 3 akTHBHOO paaionokariiitoro ['CH (1965 p. Bun.), npu3HadeHa s ynapis
X-22MI1 1o immynscHuM PJIC, y ToMy uncii kopabensHIM
X-22M MozepHizoBaHa 3 aktuBHOW ['CH mns mitaka-Hocis Ty-22M. Biapi3HsA€TbCsS MOXKIUBICTIO
(I-2M) MyCKY 3 MaJIMX BUCOT Ta IOJbOTY HamiBOaTiCTHYHOIO TpaekTopieto (1974 p.)
BapiaHT X-22M 3 aBTOHOMHHMM KepyBaHHSIM. Bifpi3HseThCsl HABHICTIO CHCTEMH KOPEKIIii
X-22MA
3a penbedpom (1974 p.)
X2 X-22MI1 BapianT X-22M 3 nmacusHoto I'CH (1974 p.)
MOJICpHI30BaHa, MOJANBIINI PO3BUTOK pakeT X-22M. Binpi3HseTbcs eNEeKTPOHHUMHU
X-22H (J1-2H) : .
cucTeMaMH Ha HariBnposigHukax (1976 p.)
X-22HA BapianT X-22H 3 aBroHOMHHUM KepyBaHHIM (1976 p.)
X-22HIT npoTioKaniiina Ha 6a3i X-22H (1976 p.)
X-2211 npotuiokaniiiHa 3 nacusHoo I'CH (1976 p.)
X-22TICH 3 aBTOHOMHUM KepyBaHHAM Ha 0a3i iHepuiitHoro oounciroada nurixy [ICU (1971 p.)
X31A OCHaIl[eHa aKTUBHOIO pafionokauiitnoro 'CH. BukopuctoByeThes, 3a3BUUaif,
SIK TIPOTHKOpabeIbHa pakeTa MPOTH CyJEH, 1110 nepedyBaroTh Ha JajdbHOCTI Big 25 1o 50 kM
%31 X-311I1, X-31IIM npu3HadeHi it ypaxenus PJIC
X-31AJ/X-3111]] 301IbIIeHA JATBHICTH ITOJTBOTY PaKeTH 3a paxXyHOK MOJOBXKEHHS (Qro3eisuKy 34,70 M 10 5,23 M
X-31AM OCHaIIeHa yaockoHaneHow aktuBHoo ['CH PI'C-31
X-35 (3M-24) 0a3oBwHii BificbkoBO-Mopchkuid BapianT (2003 p.)
X35 X-35E (3M-24E) excriopTHU# BapiaHT X-35 (1996 p.)
X-35Vy ajlanToBaHa 10 Oy/b-sIKOTO HOCIS, 3aTHA BpaKaTH Ha3eMHi 00’ €KTH
X-35B BEpCist A1 IyCKY 3 BEPTOIHOTIB
X-55 X-55CM paxeTa 301IbIIEHOT JaTbHOCTI
X-59]1 BapiaHT 3 JIa3epHUM HaBEACHHSIM
X-59T 3 TEJIEBI31MHO-KOMAHJHOK CUCTEMOIO HABEICHHS
OHOBJICHHH BapiaHT X-59 3 TypOOpeakTHBHIM JIBOKOHTYPHUM JBUTYHOM Y MiA(ro3eIsHKHIH
X-59M roHz0ii, notyxHima bBY, 3 cucteMoro HaBeIeHHs 3 Pa/liOBUCOTOMIPOM Ta TEILIOBOIO
TOJIOBKOIO CAMOHABEIECHHS
X-59MD eKCIIOpTHUH BapiaHT X-59M
X-59 X-59MK . . .
(X-59A) MIPOTHKOpadeNnbHa pakera 3 0e3mIaTGpopMHOIO IHEPIIHHOI0 HaBIraniifHOK CHCTEMOIO
X-59MK2 pizHoBHA X-59MK 1151 ypakeHHS HEpYXOMHX Ha3eMHHUX 00’ €KTiB 3 BiZIOMHUMH KOOpAHHATAMU
X-59MK?2 OHOBJICHHH BapiaHT MEHILOI JOBKUHU Ta MAaCH 3 KBaJPaTHUM Yy Hepepi3i KopiycoMm,
MIPUCTOCOBAHUIT IJIsl PO3MIIIIEHHS Y BHYTPIIIHBOMY BiJICIKY 030pO€HHS JliTaka
3aCTOCOBY€THCS 110 HA3eMHUX Ta HAJIBOJHUX 00’ €KTaX 3 BIJOMAMH KOOPANHATAMH
X-59M2 .
y Oyab-sikuii yac 100u
MozepHizauis X-55, Ha BiMiHy BiJ sIKOi Ma€ TPUTPaHHHUIT Ilepepi3 HOBOT HOCOBOI YaCTHHH,
X-65 X-65C 10 1ajI0 Miciie 1y Oinbmoro anrennoro 6aoka API'CH, HOBOro 004KCIIFOBAIEHOIO
xoMmIuiekey i B4
X-101 X-102 pakeTa 3 TepMOsAEPHOI0 OOETOJIOBKOIO
X-555 - Moaudikailii He BiIOMO
“Kuican” -- Mozaudikaniii He BioMo
9-A-7660 Anrat A

Onena B kinni 1970-x — mouarky 1980-x pokiB s 036po-
€HHS cTpareriynux bombapryBansHukiB: Ty-95SMC, Ty-160
(puc. 3) Ta 3gaTHA 70 31MCHEHHS MOJBOTY Ha JO3BYKOBUX
MIBUIKOCTSIX Ha I'PaHUYHO MaJIUX BUCOTaX 3 OTMHAHHAM
penbedy MicieBocri. [Ipu3Hauena Juis 3acTOCYBaHHS IPOTH
CTpaTeriyHo BXXJIMBUX CTAI[IOHAPHUX HA3EMHUX LIIEH 13 3a-
3[aNeriip BijoMumu koopauHatamu. OCHOBHI i Mogudikarii
HaBeZIeHO B TalI. 5.

Ha miBgai YkpaiHu HEOTHOPa30BO 3aCTOCOBYBAJIACS BUCO-
kotouna KPIIb knacy «moBiTpsi-1oBepXHs»» CepeTHbOro pa-

niycy aii KPITb X-59 — ananToBaHa 10 ypaskeHHsI BaXJIMBUX
Ha3eMHHX Ta HaJBOAHUX 00’€KTiB (MaJIM Miclle ypakKeHHs
KUTJIOBUX OYJJMHKIB, 36pPHOCXOBHILI, TOIIO0). Monudikarismu
uiei paketu (tabin. 5) e: X-59J1, X-59T, X-59M, X-59MD,
X-59MK, X-59MK2, X-59M2 Ttomo.

Ha nouatky 6epesnst 2022 poky HUIIMHU ISl ypaXKeH-
Hs1 pakeToro X-101 Oynu BilicbkoBi 00’ €xTH y M. JIynpk Ta
M. IBaHO-®pankiBcbk. KPIIB Tumy X-101 3acTocoByeTh-
Csl JUIsl ypaXCHHsI CTPATEriyHO BYKIMBHUX CTAlllOHAPHUX
Ha3eMHHUX LiJIeH 13 3a34aJeriib BiJOMIMU KOOPANHATAMH.
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VY sKOCTI JTiTaKiB-HOCITB MOXKYTB 3acTocoByBaTucs Ty-95MC
ta Ty-160 (puc. 1). KPIIb X-101 — Bupi3Hsi€ThCSI BUKOPHUC-
TaHHSM TEXHOJIOT1H 3HIKCHHS PaJIi0IOKAiHHOT ITOMITHOCTI
(2013 p.), peanizoBaHO KOMOIHOBaHY CHCTEMY HABEICHHS:
iHepIiliHa cucTeMa 3 ONTHKO-EJIEKTPOHHOIO KOPEKII€I0; Ha
KiHIeBil OistHII BUKOopHrcTOBy€eThest 'CH, Morke oTprmMyBa-
TH KOMILJIEKCHY 1H(OpMaLiIo 32 MapIIPyTOM i KOOpAWHATAMH
00’exra ypaxenHns. Ha Bingminy Big KPIIb nmonepennsoro
ITOKOJIHHS, € BaYKJIMBA MOXIJIUBICTh 3MIHH IiJ1i, KOJIM paKeTa
BXKE Y IOJIBOTI.

Kpwunara pakera tuny X-555 — 1ie crpareriuHa kpuiiara
paKeTa «IOBITPSA-IOBEPXHS» 3 BUKOPUCTAHHIM TEXHOJIOTIH
3HIDKCHHS PaIioNIoKaniiHoi moMiTHOCTI. OHier0 3 0co0H-
BOCTEH 1i€] paKeTH € KOMIIJIEKC HaBEICHHS, SIKMI OKPIM KJ1a-
CHYHOI iHEpUiHHOI CHCTEMH, BKIIIOYAE ONTHKO-EJIEKTPOHHE
YIPaBJIiHHS, HaBIraIio Mo CYyMyTHHUKAX, & TAKOX KOPEKIIifo
3a JIONIOMOTOI0 paJlioBUCOTOMIpA, 1110 3a0e31edye MOpiBHSH-
HSI IOKAa3HUKIB BUCOTH 3 €TAJIOHHUMH JTAHUMH.

BBaxaemo noninsHuM 3BepHyTH yBary Ha KPIIb kiacy
«TMOBITps-TIoBepXHs» «Kumxam», Bupi6 9-A-7660, HassBHICTE
SIKOT 3asIBJICHO KpaiHOlo-arpecopoM (p¢), 0 BBAKAETHCA
aBianiiinuM BapiantoM xomriekcy «lckanmep» (2017 p.).
MosxHBOIO TIAT(OPMOIO ISl PAKETHOTO KOMITIIEKCY CIIijL
BBa)KaTH HAJ[3BYKOBHH BHHHIIYBad-NEPEXOILIIOBAY Jlaje-
koro pagiycy nii Mil'-31. IIpeacraBauku pd 3asBiusim (ae
B YKpaiHi He MiATBEpAKYBaJlM i HE CIIPOCTOBYBAJIH) LIOJI0
OJTHOTO 3aITycKy pakeT « KHHpKaI, SKUi eKCIepTH CXHJIIb-
Hi BBa)KaTH IMOKa30BUM IOJIITHYHUM BHCTYIIOM JUISl IEMOH-
cTpauii «repenoBux MoxkiuBocTei» [1].

nsaxu 6oporsou i3 KPIIB kiacy «1oBiTpsA-noBepxHsD

OcHoBHMMH HanpsiMkamu 00poTsou 13 KPIIB pd cmin
BBa)kaTH: 3aBUacHe BusiBiIeHHS KP npu mimipoti 10 00’ exTiB
KpUTHYHOI iH(pacTpykTypu YKpaiHu; peasnizailis 3aX0/iB
3 IH)KEHEpHOI Ta paJlioeNeKTPOHHOI MATPUMKHN 00’ €KTIiB
KPUTHUYHOI iHQPACTPYKTYpH 00 3axucTy Bix ynapis KP;
3iHCHEHHS 3aX0/iB BOorHeBoro ypaxkeHHs KP; peanizamis
3ax0iB 10710 30upaHHs i 00poOyeHHs iHpopMalii, yrnpas-
ninHs cucremoro npotuaii KP pd. [puknagamu peanizamii
LUX HAIPSIMKIB € HAPOIIEHHs BiTUM3HAHOI cuctemu [IPO y
HanpsMKax JajdbHbOTO BUSBJIECHHS IYCKY i BCTAaHOBJICHHS
Tpaektopiit pyxy KP, mogaBneHHs HaBiramiiiHux KaHaiiB
3B’S13KY (KOPHTI'YBaHHS TPAEKTOPIil), CHELiaIbHOTO OOIaIITY-
BaHHS 00’ €KTIB KPUTHYHOI iHPPACTPYKTYpH (3aCTOCYBaHHS
XMOHMX LIl ), HapOIIEHHSI MOXKJIMBOCTEH BOIHEBOTO ypa-
JKEHHS 32 PaxXyHOK JIOTIOMOTH KpaiH MapTHepiB, JEHI-Ti3y
Ta BUPOOHMITBA 3€HITHUX PAKETHUX KOMIUIEKCIB MiANPH-
emctBamu OIIK Ykpainu. Sk mokasye nocBijg 3acTOCYyBaHHS
KPIIb pd y BiiiHi B YkpaiHi, BHHHKa€ HEBIIKJIa{HA TOTpeda
y TIPOBEJIEHHI KOMITIEKCY JOCIIDKEHb IIOJI0 MiIBUIIEHHS ic-
nytouoi [TPO B YkpaiHi 3a BHIIIE 3a3Ha4€HIMH HAIIPSIMKAMH.

BHUCHOBKHU

1. OnauM 3 HaOITBII MAaCOBUX BUIIB HACTYyHAIbHOI
30poi, sAKy 3acTocoBye pd y BilHI mpoTn Ykpainu 3 24 mo-
toro 2022 p., € KP. KPIIb BapTo BHAUTATH OKPEMHIM KIaCOM
JUTSL IPOBEEHHS 1X IOCITiIKeHb (eKCIepTH3) moa0 BCTa-
HOBJIEHHS 0COONMMBOCTEH iX KOHCTPYKIiH Ta crienudiku
3acTocyBaHHA. Bee 11e 00yMOBIIEHO HEOOXiAHICTIO MOMITYKY
e(eKTUBHUX IUIAXIB MPOTHII] BIACTHBOCTSIM ypPasKeHHS IUX
paket. Jlo ocobmuBocTeit 6oitoBoro 3actocyBannas KPIIb

CJIiJ] BiTHECTH iX MaHEBPEHICTh Ta MOXKJIMBICTh MOJNBOTY Ha
JIy’Ke MaJIMX BUCOTAaX, 10 YCKJIAIHIOE MPOTUIII0 CUCTEMH
[IIT1O. 3a paxyHOK TOT0, IO 1Ii PAKETH MAIOTh JIBUT'YH Ta KpH-
J1a, BOHU (DaKTHYHO MOXKYTh BUKOPHUCTOBYBATHCS SIK YAapHi
0e3miyIoTHI anaparH (ToOTO JisITH 3 BUCOKOIO TOUHICTIO), aje
nipu 1boMy KP MaroTh 1yske BUCOKY IIBHJIKICTD Ta MOTYXHUH
6oe3apsi (BKiIrO4aouy i sipepHy bBY).

2. Ha mincraBi npoBeseHoro nopisHsuibHOTO aHamizy TTX
1 6otioBux BinactuBocreil KPIIb kiacy «oBiTps-oBepXxHs»
BCTaHOBJICHA 3JIC)KHICTh MI’)K KOMIIOHOBOYHOIO CXEMOIO,
Macoro 00MOBOT YaCTHHU 1 XapaKTepUCTUKAMHU ILBHJIKO-
CTi, JAJILHOCTI Ta TOYHOCTI. 3aIpONOHOBaHa Kiacu(pikaris
KPIIB, mo BigKpuBae MOXKJIMBICTh HAPOLICHHS €(EKTHB-
HOCTI iX imeHTH(iKanii, mpoBeneHH HayKOBO-TEXHIYHUX
EKCIIepTH3 1, SIK HACHIIOK, MOUIYKY HUIAXiB mpotu il M KP.

3. OcnoBHuMH Hanpsimkamu 6opoteou i3 KPITB pd ciin
BBa)kaTH: 3aBYacHe BusBiieHHS KP npu mimipoti 10 00’ exTiB
KPUTHYHOI iHPpacTpyKTypH YKpaiHu; peaiizalis 3aX0/iB 3
IH)KEHEPHOI Ta paJlioeNeKTPOHHOI IIATPUMKH 00’ €KTIB KpH-
TUYHOT IH(ppacTPYKTypH 00 3axHcTy Bin ynapis KP; 3xiiic-
HEHHs 3aX0/1iB BorHeBoro ypaxeHHs1 KP; pearnizauis 3axozis
110710 30MpaHHs 1 00pobieHHs iHpOpMallii, yIpaBIiHHS CHC-
temoro npotunii KP pd. Ak mokasye gocBin 3acTocyBaHHS
KPIIb pd y BiiiHi B YKpaiHi, BUHUKa€ HEBIKIIaHa TOTpeda
Y IPOBEJICHHI KOMITJIEKCY JOCIHIPKEHb 100 ITiBUILEHHS
edexruHOCTI icHytouoi ITPO B YkpaiHi 3a Bumie3a3zHave-
HUMH HalpsSIMKaMu.
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Zhivotovsky R., Shincaruk O.,
Yakovlev M., Varsegov A.

ANALYSIS OF THE AIR BASED CRUISE
MISSILES OF THE rUSSIA IN THE WAR
AGAINST UKRAINE IN 2022

The article shows that one of the most massive types of
offensive weapons used by the russian federation in the war
against Ukraine since February 24, 2022 is cruise missiles.
Air-launched cruise missiles should be singled out as a se-
parate class for their research (expertise) to establish the fea-
tures of their designs and the specifics of their application. A
comparative analysis of the characteristics and intensity of
the use of air-based cruise missiles of the russian federation
in the war against Ukraine in 2022 was carried out, and their
classification was systematized. On the basis of the condu-
cted comparative analysis, the relationship between the lay-
out scheme, the mass of the warhead and the characteristics
of speed, range and accuracy was established. The proposed
classification of air-launched cruise missiles opens up the
possibility of increasing the effectiveness of their identifica-
tion, conducting scientific and technical examinations and,
as aresult, finding ways to counter these cruise missiles.

It has been established that the features of the combat
use of air-based cruise missiles include their maneuverability
and the ability to fly at very low altitudes, which complicates
countermeasures by the air defense system. Due to the fact
that these missiles have an engine and wings, they can actu-
ally be used as strike drones (that is, act with high precision),
but at the same time cruise missiles have a very high speed
and a powerful warhead.

The main carriers, launch sites were determined and ways
to counter russian air-to-surface cruise missiles were proposed.
The necessity of carrying out a set of studies on the formation
of an anti-missile defense system to protect military facilities
and critical infrastructure facilities in Ukraine from russian air-
to-surface cruise missiles has been substantiated.

The main directions of creation of anti-missile defense in
Ukraine were formulated and the necessity of carrying out
separate studies in these directions was established.

Keywords: air-launched cruise missiles, «air-to-surface»
class, war against Ukraine, comparative analysis, intensity of
use, tactical and technical characteristics, countermeasures
against guided air-launched missiles of the russian federation.

Bioomocmi npo asmopis:
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030poeHHs Ta BilicbkoBOi TexHiku [ToBiTpsaNX Cr
LleHTpanbHOTO HAYKOBO-IOCIITHOTO iHCTUTYTY 030pO€HHS
Ta BilicbKOBOI TexHiKM 30poiHux Cun Ykpainy,
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METOZMKA OLIIHKM
KOHCTPYKTUBHUX
MAPAMETPIB KPUIIATUX

TA BAJICTUMHUX PAKET
BUPOBHULITBA POCIAICbKOI
OEJEPALII 3A PE3Y/IbTATAMM
iX 3SACTOCYBAHHA NO
OB’EKTAM LIMBUIbHOI
IHOPACTPYKTYPU

B cmammi HaseOeHa memoOUKa OYiHKU KOHCMpPYKmMu8-
HUX napamempig Kpuaamux ma 6anicmu4yHux pakem 8u-
pobHuUymMea pociticekoi hedepayii 3a pesynsmamamu ix 3a-
CMOCY8aHHA nNo 06’ekmax YusineHol iHgpacmpykmypu, wo
nokasye npouec pekoHcmpykuyii obpasy kpunamoi (6anic-
muyHoi) pakemu 3aii ppazmeHmamu. Kpim moeo, y 3anpono-
HOBaHIlU Memoouuyi 8u3HAayeHo napamempu, AKi He0bXiOHO
¢ikcysamu Ha micui niopusy pakemu, ujo 0o3801ume 6inbw
MOYHO oUiHUMU HaHeceHi kpusiamoto (6asicmuyHoro) paxe-
MO0 ypaxKeHHA Mad 8U3HAYUMU ii KOHKpemHy Mooesib.

I3 3acmocysaHHAM po3pobsieHoi MemoouKu nposedeHa
peKoHCMpyKuis 0bpasy kpunamoi pakemu 9M727 ma meo-
pemudyHo oyiHeHo i epekmugHicme. Ha ocHosi pekoHcmpyk-
yii 0bpasy kpunamoi pakemu 9M727 ompumaHo ii 0cHoBHi
KOHCMpyKmueHi napamempu: nosHa maca botiogoi yacmu-
HU - 480 k2; diamemp 60010807 YacmuHU pakemu — 533 MMm;
KiZlbKicmb  20mo8uX  ypaxaiouyux esemeHmie — 6u3b-
Ko 6200 wm., po3Mip 20mM0B020 ypaxar4o2o esnemeHmy
10x13x13 mm; maca subyxosoi pedo8uHU — 240-260 Ke.

Pe3ynemamu npogedeHoi ouyiHKU eghekmusHocmi 6olio-
80i yacmuHu pakemu 9M727 OouinbHo 3acmocosysamu
npu po3pobreHHi 3axodis 3axucmy o6’ekmie YuginbHoi iHg-
pacmpykmypu ma giticekosux o6’ekmis.

Knioyoei cnoea: kpunama pakema, banicmuyHa pake-
ma, 9M727, 9M728.

BCTYII

3 MOYaTKOM IUPOKOMAcIITaOHOTO BTOPTHEHHS, POCiii-
ChKOIO (hefiepalli€ro s OKyIamil TepuTopil He3aaeHOT
VYkpainu Oyna 3aimydeHa 3Ha4Ha KUTBKICTb 3pa3KiB, 1o Oyau
BUPOOJICHH] B Cy4acHil pocii, B TOMy YHCII LIe CTOCY€EThCS
i Oamicrnunux ta kpuiarux paket (B(K)P). Taki 3pasku €
MPEAMETOM OCOOIHBOI TOPAOCTI POCISH Ta KIIFOYOBUM elie-
MEHTOM MOMaraH/y Mpo HeMEPEMOXKHICTh TX 30POHHIX CHIL
Pazom 3 Tum, nani npo kouctpykuito b(K)P, mo moxyTs OyTr
3aJly4eHHI IS OLIIHKY 1X e()eKTUBHOCTI, € 3aKpUTHMH. Tomy,
BUHHMKA€ HEOOX1THICTh BU3HAUEHHS KOHCTPYKTHBHUX OCO-
omuBocteit B(K)P myis moganbInoi omiHky iX eeKTUBHOCTI
Ta pO3pOOJICHHS 3aXO0/iB MiBUIICHH 3aXHCTy 00’ €KTIB 1U-
BUIBHOI 1H(pacTpyKTypH Ta BIHCHKOBUX 00’ €KTIB.

Mera crarTi: po3po0JIeHHS] METOAMKH OL[IHKHA KOHCTPYK-
THUBHUX [TApaMeTPIB KPHIATHX Ta OaJliCTHYHUX PAaKeT BUPOO-
HUIITBA POCIHCHKOT (hemepallii 3a pe3yJasTaTaMu iX 3aCTOCy-
BaHHs MO 00’€KTaM MUBUILHOT iHPPACTPYKTYPH Ta OIIHKA
eexTuBHOCTI 00#0BOI YyacTiHn IM727 i3 3acTOCYBaHHAM
PO3pO0IICHOT METOTUKH.

PE3YJIBTATH JOCJTIAKEHDb

OCHOBHHMMH ITapaMeTpPaMH, 10 XapaKTepU3yIOTh KOH-
crpyknito B(K)P, € xapakrep pyiiHyBaHHS mpuierioi 10
MicIs MiAPUBY iHGPACTPYKTYPH Ta CTYIIHb YPaXKEHHS JIIO-
Jeil, 10 B 3HAYHIH Mipi XapaKTepU3y€eTHCS AI€I0 yIapHOI
xBuii (Y X) Ta OCKOJIKOBOIO JTi€f0. 3a pe3ynbTaTaMu aHalli3y
TIOLIKO/PKEHB 1H(QPACTPYKTYPH Ta yparKeHHs JIOAEH MOXKHA
3pOOWTH BUCHOBKH PO 3HAUYCHHS Ha UTUIIIKOBOTO TUCKY, 1[0
ix cnprurHUB. Kpim Toro, nocmimkenHs konerpykuii B(K)P
MO)KHa IIPOBECTH 3a 1X (hparMEeHTaMH, OCKOJIKAMH 41 3aJIUII-
KaMH, B TOMY 9HCJIi i O0OHOBHX YacTHH, 1110 HE CITPAIIOBAIIH
B IITaTHOMY PEXHUMI.

Peakmis tina nmroguHN Ha Aifo YX Moxke OyTH Y BHITIAII
BHYTPILIHIX JedopMmaniii Ta 3MIIIEHHS OPraHiB 31 CI1a0KO0
(ikcamiero: mepur 3a Bce — 1€ Ceplie, JIETeHi Ta OPTaHH Ye-
PpeBHOI MOPOXXHUHKU. HalOibI1 4y TIMBUMH 110 HAJIUIIIKOBO-
ro THCKy YX € opraHu (abo CHCTEMH), IO MICTSITh OBITPS
4n piauHy. ToOTO 1€ OpraHn TOpakajabHOI Ta a0OMiHAIb-
Hoi yactuHHM Tina. Cepue i JereHi JIOANHYU, B CEPEIHHOMY,
OJTHOYACHO TIPOITYCKAIOTh OJHAKOBY KUJIBKICTh KPOBI, 11O
530 1 (500 mm) [1]. Aue, 3a pe3yabTataMu JOCHIIKEHb [2],
JICTCHI YaCTille iHIUX OpraHiB MminatThes aedopmarii. Le
3yMOBJICHO TUM, 110 TKAHWHA JIET€Hb, Ha BIAMIHY BiJ] CEpII,
TIEYiHKM Ta HUPOK, € MOPUCTOIO0, MEHII LIUIBHOIO Ta Mae
OinpImit 00°eM, a BiMOBIAHO i Turomy BIUTUBY. [lodaTok
TSDKKHX TpaBM JiereHb npossisetsbes npu AP 400 xI1a, a nmpu
AP 350—-500 xITa 3 50 % WMOBIpHICTIO CIIOCTEPIraeThes Jie-
TanbHUH BUa0K (puc. 1. 6, B) [3]. [TomkomkeHHs opraHis
yepena BiJ Ail BUOYXOBOI XBHIII CIIOCTEPIraroThCsl 3HAYHO
piamre, Hixk JereHs [1].

Tomy, npH OIiHIII TpaBMyBaHHS JIIOAWHY HATHIIKOBHM
THCKOM, SIK KPUTEPid TpaBMyBaHHs, TOLLITEHO BUKOPHCTOBY-
BAaTU KPUTHYHKH THCK (AP ), 3HAaYEHHS SKOTO B 3aJIEKHOCTI
BiJl IMOBIPHOCTI JICTAJILHOTO BHIIAAKY IIPHUBECHI B TaOI. 1
[4—6]. IIpu ibOMyY OpraHi3M JIFOIUHN PO3IISIAETHCS K CY-
OITBHUHE 00°€KT. HallOmbI Yy TIHBUMHA IO BpaXKarodol mil
YX € opranu ciyxy Ta jereHi. B po6oti [7] mpuBeacHHI
JaHi TpaBMyBaHHS Y X nux oprasiB (Tadin. 2). OCHOBHUM
HEJIOJTIKOM B HaBEJICHNX JIAHWX € HEBPAaXyBaHHs TPHBAJIOCTI
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Puc.1. Bruiu YX Ha TopakaibHy Ta aOIOMiHaJIbHY YaCTHUHH Tija (a); JiereHi cBuHi (excriepuMeHT) (0);
JICTCHI JIFOMUHM, 1110 3aruHyia Bix YX (B)

Tabmuus 1. KpuruuHuii THCK TpaBMyBaHHS JIIOIUHA
YAApHOIO XBUIICIO

ImoBipHiCTE

JIETaILHOT'O 0,99 0,75 0,5 0,25 | 0,1
BUIAKY

AP, xIla 500 370 | 320 | 280 | 250

Tabnuis 2. XapakTepHi BUIN TPAaBMYBaHHS JIOIWHI
YAApPHOIO XBHJICIO

i1 HAJUTUIIIKOBOTO THCKY Ha OPTaHi3M JIFOJAWHU (TOYHIIIE 11e
3HAYCHHS B3sATe U1 Y X BUOYXY SICPHUX OO€NpUNaciB, Of-
Hak TpuBaIiCcTh Aii ¥ X siepHOro BUOYyXy 3HaYHO MEPEBHUIYE
TPUBAICTh BUOYXY KOHACHCOBAHOI BUOYXOBOT PEYOBHHHU
(BP), 110 B CBOYO 4epry MOKe MIPU3BECTH 10 3HAYHOTO 3aHH-
JKCHHS 3HAYCHB JIOMTyCTUMOTO TUCKY HA OPTaHi3M JFOIHH.
3a naHumu poOit [8, 9] HaBemeHI 3HAYCHHS JOITYCTUMOTO
HAUTAIIKOBOTO TUCKY TPAaBMYyBaHHS JICTCHb 3aJICKHO BiJT 4acy
Horo Aii Ipy 3a1aHil JIeTaIbHOCTI YpasKeHHS JIIOAUHU (puc. 2).
O1iHKa JIETAIBHOCTI JIFOMUHY 3aJICXKHUTh BiJT 11 pO3MillleH-
HS BITHOCHO PpoHTY YX Ta 3HAXOIPKeHHS 100IN3y BiOHU-

Bz TpaBmu AP xIla | BarOYMX IOBEPXOHB (puc. 3). JleTanbHICTh PO3PAXOBYETHCSA
BaporpaBma JiereHb CepeHbOl BaXKKOCTi 150-200 3a BUpasamHu:
. R . - 1 P
E:H;Z;(lﬁ CB;Z;‘S]\I{I_II/IIHIX OpratiB 1 HEHTPAJIbHOL 450-500 y:5+_]n( SO 7 ) )
P ¢ Pgy(+atg’)
Po3pus 6apabaHHOI MEPETHHKH 35-45 . (1
2
-——X
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Puc. 2. 3anexxHicTh IMOBIPHOCTI TpaBMyBaHHS JIETSHB JIFONWHH BiJl HAUIAIIIKOBOTO THCKY Ta Yacy Horo Aii,
10 po3paxoBaHa 3a JaHUMH poobit [8, 9]
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nea, b, c, P, — 3HaueHHs KOC(iIli€HTIB, B3ATi 3 pHC. 3;
P, — trck Ha pponTi YX;
t,—4ac Jii HO3UTHBHOI (hasu Trcky YX.

3navenns P, Ta {; po3paxoByBajiCh 3a JaHUMH POOOTH
[10].

Poamiwenna niognHn Py (kPa)  a b c
Mepen dpoxTom sigbusadoi nosepxHi 141 3.727 09249 01414
o
§
» E. .
y
Nenkaun 424 6.76 1.064  0.1788
o, ) ) R——
255 1.771 09269 0.1376

CToAuM Ha BigKpUTIH MicuesocTi

Puc. 3. Emnipuysi koedilieHTH 1 BU3HAYCHHS
JICTAJIbHOCTI YPAXKCHHS JIFOAUHU 3JICKHO BiJ 11
TIOJIOXKECHHS Ta HAsIBHOCTI Bi0MBa0uoi oBepXHi [§]

Po3paxoBani 3a Bupaszom (1) 3HaueHHS iIMOBIPHOCTI Jie-
TaJBHOCTI 3aJIe)XHO Bix Macu BP HaBenenni Ha puc. 4.

Orminka napametpiB Y X npu niapusi B(K)P 3a pesynsra-
TaM# pyHHYBaHHS MPUIIETIIO] 10 MICIIs BUOYXy iHppacTpyk-
TYpH € JAEUI0 YCKIAIHEHO0, OCKIJIBKH NOTpedy€e TOUHHX Ja-
HUX K TIPO PO3MIIIECHHS 00’ €KTY iHPPaCTPYKTypH BiTHOCHO
MICIIS TiIPHBY, TaK i TOYHUX KOHCTPYKTHBHHX 1 MEXaHIYHUX
xapakTepucTuK Oynimi. KpiM Toro, mist ynapHOi XBHIi CyTTe-
BO YCKJIAJHIOETHCS 11 BIIOUTTAM Bif MMOBEPXHi 3eMIIi Ta Bif
HaBKOJIMIIHIX 00’ €KTIB iHPpacTpyKTypH.

B poGorax [11—18] HaBeneHHi 3HaYCHHA TUCKY YAapHOL
XBUJII, IO CIIPHYNHSIOTH PYHHYBaHHS PI3HUX KOHCTPYKITiH,
OJIHAK Il 3HAYCHHS € XapaKTePHUMH Ul YIapHOI XBHII
SIepHOTO BHOYXY, III0 Ma€ TPUBAJICTD i MO3UTUBHOI (hazu
tucky 17—150 mc i Ginpire, Ta COpUYMHSE 3HAYHO OLTBIII
pyHHYBaHHS HiX ynapHa XBWJIA BHOYXy KOHICHCOBaHUX
BUOYXOBUX PEUOBHUH (TPUBAICTH il MO3UTHBHOI (ha3u THc-

Ky 0,5—5 mc). Takum 9rHOM, OLIHUTH HapaMeTpH yIapHOi

xBuii BUOyxy KP 3a crymenem pyitHyBaHHS MpHIIETIIO 10
MiCIIsl BUOYXY iHOPaCTPYKTypH € JOCUTH CKIIaaHo. ['apHUM
IHAWKATOPOM JUTS TAKOi OIIIHKY € (aKT pyHHYBaHHS CKJIIHHS
00’exTiB iHppacTpykTypH (3,57 klla).

Busnauenns koHcTpykTHBHEX HapameTpiB b(K)P mumsixom
BIITBOPEHHS ii elleMeHTiB 3a pparMeHTaMu a00 OCKOIIKaMHU
€ OJHHMM 3 HalOIIBII TOYHUX METO/IB.

3anpornoHoBaHa METOAMKA OI[IHKM KOHCTPYKTHBHUX IIa-
pametpiB B(K)P 3a pe3ynbratamu ix 3acTocyBaHHs IO 00°€K-
TaM iHPpacTpyKTypH (pUC. 5), OCHOBHIMH €TaraMH AKoi €:

nociimkeras micist Buoyxy B(K)P;

nocmimkeras ¢pparmentiB b(K)P;

pexorcTpykuis b(K)P.
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Puc. 4. Po3paxoBaHi 3Ha4YCHHS JIETATHHOCTI 3aJICKHO BiJl
Bigcrani 7o BP: a — maca BP 100 kr; 6 — maca BP 300 r;
B — maca BP 1000 xr
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Hocmimkenss mMicua eaoyxy B(K)P

Cxema po3MillieHHA 00’ €KTiB IpHIeraol
o Micud BHOYXY 00’€KTIB
IHQpPacTpykTypH (3  000B’A3KOBHM
BITHOCHHM MaCIITa0yBaHHAM)

BigoMocTi Mpo MoCTpakaanux ToAci BHACTITOK BHOYXY:

- CTYHIHE Ta XapakTep ypakeHHs (()yracHe, OCKOJNKOBE), ONHC TPaBM 3
BEKa3aHHSM BifICTaHI 3HAXO/PKEHHS JTIOJMHH BiJl €MIIEHTPY BHOYXY;

- HOTOMKEHHS TIOHHH B MOMEHT BHOYXY (HasBHICTE MOOIH3Y 3HAXOMKCHHS
BiJIGHBAIOTHX TTOBEPXOHE.

- mupuHa, goBxuHA (abo miamerp),
rmmouHA Ta (hopMma Kpatepy Bia BHOYXY
B(K)P;

- DOCITIIKeHHA (PI3HKO-MEXaHIMHHX
XApAKTCPHCTHK TOBEPXHI, HA  AKii
BimOyBCs miapuB 00HOBOT YaCTHHH.

BizoMocTi mpo MOMKOMKCHHS (PyHHYBaHHA) iHQPACTPYKTYPH HABKOIO

JocmimxeHsss TOBEPXHi, HaA  AKiH !
BinGyecs migpue Goiosoi wacTmrm | | MICIH BHOYXY:

- CTYIiHB YPaXKEHHS CIOPYIH;

- XapaKkTep ypaxkeHH:s cnopyau ((yracHe, OCKOIKOBE),

- tin Oyaieni;

- TOBUIMHA c¢TiH OynmiBal Ta
XAPAKTEPHCTHKH;

- XAPAKTEPHCTHKH OCKOJKOBOIO YPAXEHHA (BIOCTAHB A0 MiCUA
nigpuBy, (3HKO-MEXaHI¥HI BIACTHBOCTI NEPEIIKOIH, FeOMETPis OTBOPY
micns npoburTa (miamerp, rubHHA), KYT MiXK MIOLMIHHOK MEPEIKOIH Ta
HAOPSIMOM PYXY OCKOJIKA).

iHmi i OCHOBHI IeoMeTpH4Hi

B(K)P:

Habmmxenuit po3paxyHOK OCHOBHHX KOHCTPYKTHBHHUX mapaMerpis B(K)P 3a scTanosncHuME ganuMu X SoloBoro
34CTOCYBAHHSA

Hocnimxenns gparmentis B(K)P

Buny4yenna (parmentie B(K)P 1a BimHeceHH:s ix 1o
xoukpersol wMozeni B(K)P i3 3amaHoo  CcrymeHio
izenTudikamii (BHCOKA IMOBIPHICTE, Malla IMOBIPHICTE,

Dopmyeanna karanory b(K)P 3a ¢parmenramu, wwo
Oymi  imenTH]ixOBAaHI 3 BHCOKOI IMOBIPHICTIO, 3
HOCTYIIOBHM HOr0 HAMOBHEHHSAM 33 PE3yJLTATAME

|
1
i
1
:
! | BITHECCHHA OO OEKLUIBKOX MOMIIMBHX Mogeneit abo He
:
i
1
1
i
1

OTPHUMAHKX PE3YNLTATIB i3 AaHuMH BOHOBOrO 3aCTOCYBAHHS

HOBHX 34CTOCYBaHb T4 IgeHTH(IKamii HOBHX
BCTaHOBICHO Moaeak B(K)P) (hparMeHTiB
ITposcacHHS (izuxo-MexXaHITHHX JOCTIIHCHB
(pparmentie B(K)P
PTTTTTTTTTTTTesms e mmm e s Pexonctpyxkuis B(K)P
' | PexorcTpyxuis 00pasy B(IK)P > Ouinka edexrusnocti B(K)P 32 JaHMMH PEKOHCTPYKIII T4 HOPIBHAHHA | |

Puc. 5. Meroauka OIiHKHA KOHCTPYKTUBHHUX OCOOJIMBOCTEH (TTapaMeTpiB) KpUJIaTUX Ta 0aJiCTUYHHUX PaKkeT BUPOOHHUIITBA
pociiicbkoi (eneparii 3a pe3yabraraMu X 3aCTOCyBaHHS 10 00’ €KTax iHPpacTpyKTypH

Ha eramni gociimkennas Micig BuOyxy B(K)P ¢ikcyroTses
3arajbHi XapaKTePUCTHKH MiCUs YpaKeHHS Ta HACIiJIKH
migpuBy Ootiooi wactuan B(K)P. 3a mumu nanmMu MoxkHA
HaOIIMKEHO OLIHUTH KOHCTPYKTHBHI IMapamMeTpu 00HOBOT
gactuau B(K)P Ta ii epexTuBHicTh. OMHAK, HAMPUKIIA, T0-
CITiDKEHHS (Pi3MKO-MEXaHIYHUX XapaKTEPUCTHK ITOBEPXHI, HA
SIKIH BiIOYBCS i IpyUB OOHOBOT YACTHHU, HE € 000B’ SI3KOBHM,
JOCTaTHbO BKA3aTH X04a O THII MOBEPXHi.

Ha erani nocnimkenrs pparmentis b(K)P Bu3HavaeThCs
MIPUHAIEKHICTH X 10 KoHKpeTHOI Moxeni b(K)P i3 3ana-
HOIO CTYIICHIO ieHTU(iKalii (BUCOKa iIMOBIpHICTh, Majia
IMOBIpHICTB, BIiTHECEHHS J0 IEKUTHPKOX MOXKJIMBUX THUIIIB
a6o He BctanoBieHo Monenb b(K)P). Lleit eram Moke BKITIO-
YaTH HIPOBEICHHS J1a00paTOPHHUX AOCHTIIKEHb, TAKUX 5K,
HaNpHKIIAJl, BU3HAYCHHS (Pi3UKO-MEXaHIYHUX XapaKTePUCTHK
gactuH B(K)P.

Ha ocHoBi ux gaHux HeoOXiTHO (HOpPMYBaTH KaTaor
mopeneit B(K)P 3a pparmenramu, mo Oynu ineHTH(IKOBaHI
3 BICOKOIO IMOBIPHICTIO, 3 IOCTYIIOBHM HOTO HAalIOBHEHHSIM
3a pe3ynbTaTaMi HOBHX 3aCTOCYBaHb Ta ieHTH]iKamii HO-
BUX ()parMeHTiB. BaxxiImBoIO € came CTymiHb ineHTHdiKaIil,
OCKUTBKH TIPU BCTAHOBJICHHI JONATKOBHX BigoMocTel (par-
MEHTH, sKi Oy He ineHTH(dikoBaHi, a00 iIeHTHU(IKOBaHI 10
nekinpkox Mozeneit B(K)P, moxxna Oyne BigHECTH 10 KOH-
kpetHoro b(K)P i3 nomaBaHHsM iX 0 KaTanory miei Mozedi.

3aBepUIaIbHAM €TaIoM € peKoHCTpyKuist 00pasy B(K)P,
oIliHKa il e()eKTUBHOCTI 32 JAHUMH PEKOHCTPYKIIii Ta Imo-
PIBHSHHS OTPUMAHHUX PE3YJbTATiB 13 JAHUMH O0HOBOTO 3a-
CTOCYBaHHSI.

Jlnst npuKiiany HaBeIEHO pe3yNIbTaTH PEeKOHCTPYKIii, 3a
3aIPOIIOHOBAHOIO METOIUKOI0, 0010BOi yacTuH KP 9M727
(puc. 11) 3a 1i pparmerTamu (puc. 6).
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Puc. 6. ®parmentu KP 9M727: a — 60ii0B01 YacTHHH, O — MOSICY TOTOBHX ypa)KarOUMX EIEMEHTIB
(po3mipu roToBOTO ypaxkarouoro exeMeHTy — 13x13x10 mm)

Po3paxyHKoBi 3Ha4€HHS TUCKY Ha ()POHTY YAApHOI XBUIJII  yparkalouuX €JIEMEHTIB 3aJIeKHO BiJl IOYATKOBOTO KyTa X
BHACIIJJOK MiJPHUBY 3apsy BUOYyXOBOI PEUOBMHHM Macol0 MeTaHHs HaBelEHO Ha puc. 8.
260 kr HaBeneHHI Ha puc. 7. TpaekTopist MOJBOTY TOTOBUX
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Bincrans Big MicLs MAPHBY, M . A . .
Biacrane B1A MiCLst NIAPUBY, M

Puc. 7. 3mina Ticky Ha (hpoHTI YX 3a1mekHO Bix Bigctani  Puc. 8. 3MiHa IIBUAKOCTI TOTOBOTO YPaXXarOuOTro eJICMEHTA
JIO MICIISI IJPUBY AJIS 3apsay BUOYXOBOi PEYOBUHH MacOIO (13x13x10 MM) 3anexHO Bif BifcTaHi
260 xr, 0 BUOYXHYB Ha TIOBEpXHi Ta B MOBITPi JI0 MicLifl MiAPUBY

>

,;--
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."‘
-l-’
- 3
W
Puc. 9. I[IpoOUTTSI TOTOBUMH ypa)KatOuUMH €JICMEHTA- Puc. 10. IIpukinan MomentoOBaHHS B3aEMO/Iii TOTOBOTO
MU OETOHHOTO 3200pY, 1110 PO3TAILOBYBABCs Ha BifCTaHi YPaKarodoro eJieMEHTa i3 METaJIEBOIO TIUTOIO
61m3bko 30 M Bix LHEHTPY MigpuBY 00HOBOT YACTHHU TOBLIMHOIO 8 MM (yaapHa mBHIKicTb 1600 m/c)
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Puc. 11. IIpuxnan pexorcrpykuii oopasy KP OM727 3a ii pparmentamn

Ha ocHOBI naHuX pekoHCTpyKiii 00HOBOT 4aCTUHH niameTp 001OBOT YacTHHU pakeTH — 533 MM;
KP nposenena oninka epekTUBHOCTI 11 QyHKI[IOHYBaHHS KUTBKICTh TOTOBUX ypaXKatOUnX efleMeHTIB — Orm3bko 6200 1T
(puc. 10, 12). Maca TOTOBUX YPa)KatouuX eJIeMEHTIB — OM3bKO 85 K

Ha ocnoBi qanux pexoncrpykuii KP 9M727 moxHa 3po- PO3paxyHKOBa JOBKHHA 3apsiAy BUOYXOBOi pEUOBHHHU
OUTH BUCHOBKH PO il OCHOBHI KOHCTPYKTHBHI ITapaMeTpH: ckianae 6mu3pko 900 mm;

nmoBHa Maca 60itoBoi uacturu — 480 Kr; Maca BHOyxoBoi pedoBuHHU — 240260 k1.

Jeransnicts P=099 Ypaskennsi
(tpyracua nin) NerKo-
Jleransnicts P=0,1 GponsoBaHol
(yracha ais) TexHiKH
Pospus GapaGannnx (ockonkoBa ais)
nepetuHok (dyracna
st}
Pyiinysanns
CKJliHHA
(tbyracua ais)

Puc. 12. Ilpukian reopeTrndHOi oniHku epekTuBHOCTI KP 9M727 (a) Ta pesynsrar ii 00H0BOTO 3aCTOCYBAaHHS IO 00’ €KTY
IUBLTBHOI iH(pacTpykTypH (0)
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BUCHOBKHU

1. B po6oti HaBesieHa METOIMKA OLIIHKM KOHCTPYKTHBHUX
mapaMeTpiB KPIIATUX Ta OaNICTUIHUX pakeT BUPOOHUIITBA
pociiicbkoi deneparii 3a pe3ynbTaTaMu iX 3aCTOCYBaHHS 10
00’eKTaM IUBUTBHOT IHPPACTPYKTYPH, IO IMOKA3Ye MPOIIeC
PEKOHCTPYKLIi 00pa3y Kpuiaroi (6amicTHIHOT) pakeTH 3a 1i
(parmMeHTaMu Ta pe3ylbTaraMy OOHOBOTO 3aCTOCYBAaHHSI.
Kpim Toro, y 3anpornoHoBaHiii METOAMIII BU3HAYCHO apa-
METpH, sIKi HeOOXiTHO (hiKCyBaTH Ha MICIIi TMiIPUBY PAKETH,
10 JO3BOJUTH OLTBIIT TOYHO OIIHUTH e(hEeKTUBHICTH KPHIIATOL
(bamicTHYHOT) paKeTH Ta BIAHECTH ii JO KOHKPETHOI MOJEITi
paKeTH.

2. I3 3acTocyBaHHSIM pO3pO0IICHOT METOANKY TIPOBE/ICHA
PEKOHCTPYKIist 00pa3y kpuiaroi paketu 9IM727 Ta Teope-
TUYHO OIIHEHO ii e()eKTHBHICTS.

3. Ha ocHOBIi peKOHCTpPYKIIii 00pa3y KpwiiaToi pakeTu
9M727 orpuMaHO i OCHOBHI KOHCTPYKTHUBHI TapaMeTpu:

IoBHa Maca 001ioBoi yacTrHu — 480 Kr;

niameTp 00MOBOI YaCTHHH pakeTH — 533 MM;

KUTBKICTh TOTOBUX ypa)kKalOunX €IeMEHTIB — ONMU3BKO

6200 mmT.;

Maca TOTOBHUX Ypakalouux eJeMeHTia — OJTU3bKo 85 Kr;

pO3paxyHKOBa OBXHHA 3apsiny BUOYXOBOI PeHOBHHH

cknagae om3pko 900 mM;

Maca BHOyX0Bo1 pedoBuHHU — 240—260 KkT.

4. Po3paxoBaHi paqiycu ypaXCHHsI JIFOJUHHI BHACTIIOK
¢yracHoi nii paketit 9M727 cknanaroTh:

11,1 M — it iMmoBipHOCTI JeTansHOCTI 0,99;

14,8 M — st iMoBipHOCTI JieTanbHOCTI 0,1;

39 M — pazniyc, Ha IKOMY IMOBIpHHI po3pHB OapabaHHUX
MIEPETUHOK;

220 M — pyiHyBaHHS CKJIiHHS Ha OyHiBIISAX.

5. Po3paxoBani paniycu ypaxxeHHs JIIIOJUHU (pPOCTOBa
¢irypa, mimens Ne 8) ockonkamu 60iioBoi yacTuau IM727
CKJIaal0Th:

CYLUIBHOTO ypaskeHHS — OM3bK0 33 M;

e(PeKTUBHOTO ypaskeHHS — ONu3bK0 40 M;

3BHYAIHOTO ypaskeHHs — OIM3BKO0 62 M;

6. PozpaxoBannii paziyc ypakeHHs JIETKOOPOHbOBAHOI Ta
ABTOMOOUTBHOT TEXHIKH TOTOBHMH ypa)KatOdHMH €JIEMEHTa-
MU 3 iMoBipHicTIO 0,5 ckiamae Omi3pko 150 M, 3 IMOBIPHICTIO
0,7 cxiragae 6mmspko 130 M. Bincrans, Ha sikiif 30epira€Thest
37IaTHICTh TOTOBHX YPaXXalOuMX EJIEMEHTIB IPOOUBATH JIer-
KOOPOHBOBaHY TEXHIKY, CKlagae Omm3pko 150 M.

Pesynpraté mpoBeneHoOT OMIHKY e(heKTUBHOCTI OOHOBOT
YacTHHU pakeTd IM727 nouiabHO 3aCTOCOBYBATH IIPH PO3-
POOIICHHI 3aX0IiB 3aXKMCTy 00’ €KTiB IUBUIHHOI iHPpaACTPYK-
TYpH Ta BiICHKOBUX 00’ €KTIB.
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Bisyk S., Davydovskyi L., Baranovskyi A.

ASSESSMENT METHODS OF
CONSTRUCTIVE PARAMETERS OF CRUISE
AND BALLISTIC MISSILES MANUFACTURED
IN THE RUSSIAN FEDERATION ACCORDING
TO THE RESULTS OF THEIR APPLICATION
TO CIVIL INFRASTRUCTURE OBJECTS

The article presents a methodology for evaluating the
structural parameters of cruise and ballistic missiles ma-
nufactured by the russian federation based on the results of
their application to civil infrastructure objects, which shows
the process of reconstructing the image of a cruise (ballistic)
missile based on its fragments. In addition, the proposed
methodology defines the parameters that must be fixed at
the place of detonation of the missile, which will allow more
accurate assessment of the effectiveness of the cruise (ballis-
tic) missile and attribute it to a specific model of the missile.

Using the developed methodology, the image of the
9M928 cruise missile was reconstructed and its effectiveness
was theoretically evaluated. Based on the reconstruction of
the image of the 9M728 cruise missile, its main design pa-
rameters were obtained: the total mass of the warhead is
480 kg; the diameter of the warhead of the missile is
533 mm; the number of ready-made impressive elements —
about 6,200 pieces; the size of the finished striking element is
10x13x13 mm; the mass of the explosive is 240—260 kg.

The calculated radii of damage to a person due to the
high-explosive action of the 9M728 rocket are: 11.1 m — for
a probability of lethality of 0.99; 14.8 m — for a probability of
lethality of 0.1; 39 m is the radius at which the eardrums are
likely to rupture; 220 m — destruction of glazing on buildings.

The calculated radii of damage to a person by fragments of
the 9M728 combat unit are: continuous damage — about 33 m;
effective damage — about 40 m; normal damage — about 62 m.

The calculated damage radius of lightly armored vehi-
cles and vehicles with ready-made striking elements with a
probability of 0.5 is about 150 m, with a probability of 0.7 it
is about 130 m. The distance at which the ability of ready-
made striking elements to penetrate lightly armored vehicles
is maintained is about 150 m.

The results of the conducted evaluation of the effective-
ness of the combat part of the 9M928 missile should be used
in the development of measures to protect civil infrastruc-
ture and military facilities.

Keywords: cruise missile, ballistic missile, 9M728.
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AHAJI3 TAKTUKO-TEXHIYHUX
XAPAKTEPUCTUK I )
OCOBJINBOCTEN KOHCTPYKLI
MPOTUTAHKOBUX PAKETHUX
KOMIUJIEKCIB

FGM-148 <JAVELIN» TA NLAW

B cmammi 8usHayeHo 8HeCOK nepeHOCHUX (1e2kux) npo-
mumaHKosux 3acobie 00 empam 6pOHbOBAHUX MAWUH
36poliHux cun pociticokoi edepauil. lpoaHanizo8aHo
MAKMUKO-mexHi4Hi xapakmepucmuku, 0cob6/1u80CMi KOH-
cmpykuil ma yuknie nidzomoeku 00 60008020 3acmocy-
B8AHHA NPOMUMAHKOBUX pakemHux komnsiekcie FGM-148
«Javelin» ma NLAW. 3a pe3ynemamamu nposedeHo20 aHa-
J1i3y c(hopMOBAHO BUCHOBKU Wj000 ymMog 60lio8o20 3acmo-
Cy8aHHs, 00 AKux po3enaHymi [TPK € Halibinew npucmoco-
8AHUMU:

Kniouoei cnoea: 6oliosa 6poHb08adHA MAWUHA, NPO-
mumaHkosuli pakemHul KOMNJIeKC, NpOMUMAHKO8a Ke-
pOB8AHA pakema, ypa<eHHs Yisli.

BCTYII

JocBiz pociiicbko-yKpaiHChKOT BiitHu 2022 poKy CBITYNTH
PO MacOBE 3aCTOCYBaHHS POCITHAMH Ha MOJIi 000 TaHKIB,
BMII, BTP Ta inmmx 6oiioBux OporboBanux mariuH (BBM).
3a [aHuMU 3 BIIKPUTHX Jkepel, cranoM Ha 30.03.2022 poky
3aikcoBaHi BTpaTH pOCiiiChbKOTI CTOPOHU CTAHOBHUIIH
1011 omurnus BBEM (puc. 1, 2) [1]. 3a nmigpaxynkamu ['ene-
pansHoro mraby 3C Ykpainu 1 nudpa craHoBUIIA OpieH-
ToBHO 2350 oguHMIE [2].

Taxki 3Ha4Hi BTparyu pociiickkux BBM, y Tomy 4mci Haii-
oinbin cyuacHux 3paskis (T-90, T-806BM, T-72B3, BMII-
3, BM/I-4M) 00yMOBIIeHI SIK TAKTHKOIO JIili (TIepecyBaHHs
KOJIOHAMH Ta 30CEPEKCHHS BEIUKOT KiITbKOCTI TEXHIKH
Ha 0OMEXEHHUX AUISTHKAX), TaK 1| HACHYCHICTIO MMiIPO3ILTIB
3C Ykpainu Ta iHIMX BificbKoBHUX (pOpMyBaHb NEPEHOCHUMHU
(JlerkuMM) MPOTUTAHKOBUMU 3aco00aMu. AJpke, Ha Aoady J0
BiTUM3HAHUX KoMmIuiekeiB «Ctyrua-I1» Ta «Kopcapy, cranom
Ha 30.03.2022 poky, 3a JaHUMH 3 BIIKPUTHX JDKEpel, Kpai-
HaMU-TIapTHEPaMU Inepesiani YKpaiHi HacTymHi 3pa3k [3]:

nporutankoBi paketHi kommiekcu (IITPK): FGM-
148 «Javeliny; NLAW (Next Generation Light Anti-tank
Weapon); Milan (Missile d’infanterie léger antichar),

py4Hi mpoTuTaHkoBi rpaHaromeTu: Panzerfaust 3; Carl
Gustav M2; AT4; M72 LAW (Light Anti-Tank Weapon);
RGW90 MATADOR (Man-portable Anti-Tank, Anti-DOoR);
MBS0 Zolja; M79 Osa; RPG-75; RPG-76.

Paszom 3 TuM, Ha nepenoAHI BiliHH, 32 JaHUMK MiXKHa-
poaHoTro IHCTUTYTY cTpateriynux pociaimkeds (IISS) The
Military Balance, pocistan manu 2800 TankiB i 13000 iHmmx
OpOHBOBAHUX MaIlIMH (PO3BiTyBaIbHUX 1 OOHOBUX MaIIIMH ITi-
XOTH) y Tiapo3mainax, a me 10000 raukis 1 8500 OpoHbOBaHHX
MaIIIMH 3HAXOWINCh Ha 30epiranHi. CyThb MMOJIATae B TOMY, IO
OpOHETEXHIKa y BOpOra HE 3aKiHYMTHCS HAHOIMKINM YacoM,
a KUIBKICTh HasiBHUX y KpaiH-naptHepiB [ITPK Ta moxiuBo-
cTi X BUpoOHHITBa He Oe3mexHi [4]. Tomy, eheKTHBHICTD
3aCTOCYBaHHsI Ha M0JIi OO0 HAsSBHHUX MEPEHOCHHX (JIETKHX)
MPOTHTAaHKOBHX 3aC00IB Ma€ BU3HAYAIIbHE 3HAYCHHSI.

KinekicTe TaHkiB pociicbkol hegepauii, sSHMWeHMX abo saxonneHux
3 24 motoro no 30 GepesHa 2022 3a paHumn nopTtany Oryx
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Kinbkicts 6poHboBaHMx MalwmH pocilicskoi degepauii sHuweHux abo X
3 24 motoro no 30 6epesna 2022 poky sa gaHumm nopTany Oryx
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Puc. 2. KinbkicTh OpOHBOBAaHHX MAIIIHH, SIKI BTPaYCHi POCIHCHKOIO (heneparliero

PE3YJIBTATH JOCJIIAKEHDb

Haii6inpm cyuyacuumu 3 HasiBHUX y 3CY 3pa3skiB €
I[ITPK 3-ro nokoninus FGM-148 «Javelin» (puc. 3) ta
NLAW (puc. 4), y Sskux peayi3oBaHUH NPUHLIHI «BH-
crpinus — 3a0yB» (anri. Fire and Forget), mo no3Bosse
oreparopy Imicis MyCKy IPOTUTAHKOBOI KEPOBAHOI pakeTH
(ITTKP) HeraiiHO 3amumuTH a00 3MIHUTH MO3HUIII0. Bka-

3aHi [ITPK matoTs pexkxum ypaxeHHS IiJIi 3 BEpXHBOI ITiB
cthepu. Kpim Toro, cucrema HaBeZIleHHS paKeTH BUKITIOYAE
na3epHuil iHpopMaIitHIIT KaHaT HaBeJeHHS a00 OyIb-siKe
iHIIe aKTHBHE ITICBIYyBaHHS LiJIi, IO JeMacKye omepa-
Topa [5].

Jiist TOpiBHSHHS, OCHOBHI TAKTUKO-TEXHIUHI XapaKTepH-
cruku Bkaszanux [ITPK naseneni B Ta0m. 1.

Puc. 3. IITPK FGM-148 «Javelin»

Puc. 4. IITPK NLAW

Ta6mums 1. Takruko-Texniuni xapakrepuctuku [ITPK FGM-148 «Javeliny Ta NLAW

FGM-148 «Javeliny [6, 7]

HaiimeHyBaHHS XapaKTEpUCTHK

NLAW [8:9]

Saab Bofors Dynamics (IlIBeuist), Thales Air

Bupo6unk Raytheon, Lockheed Martin (CILIA) Defence (BeuroGpurais)
Pik npuitHATTS HA 030pOEHHS 1996 2009
O6cityra, 4o 1-3 1

[IpusHauenHs

IUTsL ypaskeHHs1 OpOHETEeXHIKH, YKPIIIeHb Ha
3eMJIi, a TAKOXK JIEIKUX JITAIBHUX 00’ €KTIB, 110
MePEeMIilIyIOTECSI Ha HU3BKiH BHCOTI i MIBUAKOCTI
— remikonTepis abo BITJIA

JUTst 00pOTHOH 3 TAHKAMU Ta IHIIMMHU OPOHBO-
BUMH 00’ €KTaMH, MOXX€ BUKOPHCTOBYBATHUCS
JULSL 3HUILEHHS )KUBOT CHJIH, 110 3HAXOIHUTHCS B
JIETKHUX YKPIIUIEHHSX Ta OyIiBIIsIX

Tun cuctemu HaBCJICHHA

nacHuBHA iHppayepBOHA, CAMOHABE/ICHHS, «BH-
CTpinuB — 3a0yB»

inepuiitna, anroputm PLOS (Predicted Line of
Sight) — mporao3oBaHa JiHis IPUILTIOBAHHS,
«BHCTPLIHB — 320yB»
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[pomoexenns Tabmui 1.

Pexxumn ypaskeHHs 11l

araka 3BepXxy (3a 3aMOBUYBaHHSM);
npsiMa araka

araka 3Bepxy;
mpsiMa ataka

Bucora tpaekrtopii pakeT, M

araka 3Bepxy — 160;
npsMa ataxa — 60

araka 3Bepxy — | (Bue wimi)

3arasibHa Bara, Kr

225

12,4

JlanbHicTh, M
MiHIMaJIbHA

MaKCHUMaJibHa

araka 3Bepxy — 150;

npsiMa ataxa — 65

araka 3BepXy Ta IpsiMa aTaka:
npuninbHa — 2500;
edpexruHa — 2000

aTaka 3BepXy Ta mpsiMa araka — 20

aTaka 3BepXy Ta MMpsiMa aTaka:
npuiineHa — 800;
edexruBHa — 600/800*

Yac nomnbory, ¢

14 na gansuaicts 2000 M

3,4 na mansHicts 600 M
5,6 — caMOIiKBiAAIis

Yac nepeBeneHHs 3 MOXiIHOTO
HOJIOXKEHH: B OoiioBe
(TOTOBHICTB 110 MYCKY)

OXOJIOKCHHS MaTPHLi HIYHOTO mpuIiny 2,5 —
3,5 xB.;
oxomomkeHHs Matpuni 'CH - 10 ¢

8c

HeGesmneuna 3ona nosany, M

3aboponeHa — 25 (cexkrop 60°);
migsunieHoi Hebesnexu — 100 (cexrop 60°)

3aboponeHa — 1 (cextop 100°);
migsunieHoi Hebeszneku — 20 (cextop 100°)

MinimManapHI po3Mipu TpHUMi-
HICHHS J1s O€3MeYHOT CTPLIbOH
JI<IIxB, m

4,6%3,7%x2,2

HE MEHIIE 2 M J0 CTiHH 033y

31aTHICTh 10 OPOHETPOOUTTS
TOMOTeHHOI KaTaHoi OpPOHi, MM

600

500

IpunineHi npuctpoi

Jennuit mpuin

ONTUYHUI KaHAT
KpaTHICTb — 4X;
noiie 30py — 4.80°x6.40°

ocHoBHHH, Trijicon TA41 NLAW:
KpaTHICTb — 2,5X;
JIONOMDKHUH — 3 BUCYBHUM KOJIIMaTOpOM

Hivnnit npumin

TEILIOBI31MHUI KaHaT

LIMPOKE ToJie: KpaTHICTh — 4.2X; moje 30py —
4,58°% 6,11° By3bke moJIe: KPaTHICTh — 9.2X moye
30py — 2.00°%3.00°

nepeabadac MOKIIMBICTD BUKOPHCTAHHS
npuuinis Tunmy CWS ra HMNVS

EnemenT xuBjIeHHS

onHopa3zosa Oatapes (LiSO2) BA-5590/U, wac
pob6otu — Bin 0,5 10 4-X rOAMH B 3aJI€KHOCTI Bij
TeMIeparypu

€/IMHA 30BHINIHA JiTi€Ba Oarapesi, TepMiH 30epi-
ranus 10 10 poki

Pakera

Tum 6010BOT YaCTUHU

TaHACMHA KyMYJIATUBHA

THUITYy «yAapHE SAPO»

Tun Garapei — JiTieBa, OTHOPA30Ba, TEPMiH
ciry0u 4 XB.; XOJIIOZ0AreHT — aproH;

BCU pospaxoBanmuii Ha 4 XB. pOOOTH Ta MOKE
OyTu 3amymenuit aume 1 pa3

Kami6p, mm 127 102

[igpuBHEK €JeKTPOHHUI ONITUKO-MAaTrHITHUH HEKOHTAKTHHUH
(aTaka 3Bepxy);
yaapHui (TIpsiMa aTaka)

Bara (8 TIIK), xr 15,97 6,5

3osuimHi# piametp (B TIIK), | 140 150

MM

JowxuHa (B TIIK), MM 1209 1016

EneMeHT KHBIEHHS 0JIOK €HEepronoCcTayaHHs Ta OXOJIOMKEHHS €/IMHA 30BHIIIHA JiTieBa Garapes,

(BCU): TepMiH 36epiranus 1o 10 poki

* 3 onosnenum npoepamuum sabesneuennsm oas ITPK, siki eucomosneni 3 2015 poky

Criz 3ayBakuTH, IO IYJBT YIPaBIiHHSI — ITyCKOBa YCTa-
HOBKa M98A1 Command Launch Unit (CLU) xommuiekcy
FGM-148 «Javelin» — eqrHa cKi1aJ0Ba KOMIUIEKCY, sIKa MPHU-
3HaYeHa JUIsI 0araTopa3oBOrO BUKOPUCTAHHA. Y TOH dac, sIK
I[ITPK NLAW He Ma€e CKJIaZOBUX YaCTHH, IPU3HAYCHUX IS
ITOBTOPHOTO BUKOPHUCTAHHS (32 BUHATKOM HIYHOTO TIPHIILTY).

HeranpHime po3missHeMo 3aranbHy OymoBy paket [ITPK
FGM-148 «Javelin» Ta [ITPK NLAW.

Pakera xommexcy FGM-148 «Javelin» (puc. 5) mae ing-
padepBOHY TOJIOBKY CaMOHaBeIeHHsI, 3aBIsku sikiii [ITPK
1 HaJISKUTH IO TPETHOTO MOKOJIIHHS — B Hill peari3oBaHUit
TIPUHITUI «BUCTPLIHB — 3a0yB». [licis mycKky pakera camo-
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CTIHHO KOPUT'Y€ TPAEKTOPIIO CBOTO MOJNBLOTY. Pakera obian-
HaHa KPUJIAMH, 1110 PO3KPHUBAIOTHCS 33 KIIACUYHOIO aepojIu-
HaMi4HOIO0 cxeMolo. BoHa 31aTHa ypaxartH 1l B pexuMi
aTaky 3Bepxy (3a 3aMOBUYBaHHSM) Ta NpAMoi ataku. Pakera
3HAXOIUTHCS B TPAHCIIOPTHO-ITYCKOBOMY KOHTEHHEDI, SIKHH
CITyXHTB U151 OE€31IEYHOTO TPAHCIIOPTYBAHHS 1 IIYCKY paKkeTH
[10].

NLAW — 1e npoTuTaHkoBa pakeTa Majoi J1albHOCTI
(puc. 6), B sSKilf UIs ypaskeHHS LJIeH, 0 pyXaroThes,3a-

Ba 4YacTuUHa

crocoByeThes anroputM PLOS (Predicted Line of Sight)
— IPOTHO30BaHa JiHis npuiimoBanHs. Ocobmusicts PLOS
TIOJISITa€ B TOMY, 110 OIIEPaToOp aKTUBYE CHCTEMY HaBEAECHHS
1 3a JIOTIOMOTOFO TPHUIIITEHOT MapKH Oe3MepEPBHO BiICTEXKYE
LJTb YOPOJOBX TPHOX CeKyHI. IHepuiiHuiA OJIOK crucTeMu
HaBeJIeHHSI (iKcye KyTOBY IBUAKICTb nepeMimmenns [ITPK,
00UHCITIOE allbHICTh, KYTOBY IIBHJIKICTH IIIJI Ta BUIAE Ji-
HIIO MPUILTFOBAHHS, TICIIS YOTO 3AIHCHIOETHCS MYCK PAKETH.
Inepuiiina cucrema HaBenenHss NLAW mpaiiioe B ymoBax,

=}

CeKLif npuBosis
KepyBaHHA

P

CeKUia HaBeaeHHA

>
L »

I
MOTOPHa YacTuHa
&

<

a — iH(ppauepBOHA rOJIOBKA CAMOHABE/ICHHS; b — OMIEpeIHIN 3apsil; C — CEKIlis HABC/ICHHS,
d — ocHOBHWUII 3apsm; e — Kpwia; f — elekTpoHHa cUCTeMa YIPaBIiHHS BOTHEM;
j — noneoTHHH NBUTYH; k — crapToBMii ABUTYH; | — TeruoBa Oarapesi; m — crabimizaTop;
N — JIOTATi YIPABIiHHSI BEKTOPOM TSITH

Puc. 5. 3aranpna Oynosa pakeru [ITPK FGM-148 «Javelin»

A.lepeaHin Biacik

B.3apHiM Biacix

a — TIepeIHs KPHUIIKA; b — M JpUBHUK KOMOIHOBAaHOT JIi;
¢ — OoifoBa yacTHHA TUITY yIapHE AApo; d — eJICKTPOHHUI OJIOK HAaBEJICHHS PaKeTH;
¢ — 6oproBuii nBUTYH; f — By30J1 yrpaBiiHHI

Puc. 6. 3aranpna Oymosa pakeru [ITPK NLAW
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HaBITh KOJH I[iJIb BUTHO HE MOBHICTIO, HAIIPUKIIAI — JIUIIE
Oamra TaHka a00 HABITh OTO aHTEHA, TOOTO BAXKIIMBO JIHIIIC
CYIPOBO/KYBaTH LiJib y nepexpecTi npuiiny [11].

3 METOI0 OI[IHKU OTNEPAaTHBHOCTI 3aCTOCYBAaHHS HA IO
0010 IPOBEIEHUH aHaJi3 KIIBKOCTI Ta TPUBAJIOCTI Ome-
pamiii, sKi TOBUHEH BUKOHATH IiJATOTOBICHUN OIEepaTop
I[ITPK FGM-148 «Javelin» [6] Ta NLAW [8]. 3a pe3ybra-
TaM{ BCTAHOBJICHO, IO ITEPE/]] ITyCKOM PAKETH 3 KOMILICKCY
FGM-148 «Javelin» moTpiOHO BUKOHATH JIEB’ATh OIEparlii
3arainpHOI0 TpuBalicTio 4 xB. 51 ¢ (puc. 7). HaiiGinbure
yacy — 10 3 xB. 30 ¢ 3aliMa€ oreparlist aKTHBAIIii TyCKOBOTO

MeXaHi3My (OXOJIOMKCHHS TEIUIOBI31HOT MAaTPHIlI HIYHOTO
npuniny). Ciij 3ayBaXKUTH, 110 MICIS aKTHBALiT ITyCKOBOTO
MEXaHi3My CKOPOCTPUIBHICTh KOMILIEKCY CKIIaJae a0 3-X
paker 3a 2 XB.

V Toii xe vac, nepes myckoM paxketd 3 NLAW notpi6HO
BUKOHATH 11’ SITh OTIEPAIliif 3arajIbHOI0 TPUBATICTIO 16 ¢ (puc. 8).

Buxopsuu 3 aHAI3y TAKTUKO-TEXHIYHUX XaPaKTCPHUCTHK,
MPUHIIMITY i1, 0COONIMBOCTEH KOHCTPYKIIIT Ta ITiITOTOBKU
1o 60MOBOTO 3aCTOCYBaHHS, MOXKJIBO BH3HAYUTH MICpEBaru
1 megomiku ITTPK FGM-148 «Javeliny Ta NLAW, siki HaBe-
JieHi B Taom. 2.

Tpusanicte umkny nigrosku NTPK FGM-148 Javelin go nycky paketu

1 - BecravoenenHa Batapei
3 - Bubip pemumy (aeHb, Hid)

5 - MNepesipka NpocTopy Hag rONOEQK Ta CEKTORY NOsagy

7 - AKTMBaUiA NycKoBOTD MexaHizmy
9 - Jaxeat wini

2 - Mig egHanHa TNK

4 - 3aHATTA noaKuil gna cTpinebu

6 - HanawTyeaHHA OKYAAPY NpMALiny
8 - HanawTysaHHA NPULINBHHX pamoK

20 20 Bs54 15 210 5| 10
1/ ;/ 1/ L\i\é 1/ g/ \o
0 50 100 150 200 250 300
Yac, ¢
Puc. 7. Ilepenik Ta TpuBaicTs onepaniii mepex myckoM paketn 3 FGM-148 «Javeliny
Tpusanictb yuukny nigrotosku NTPK NLAW po nycky pakeTtu
1 - 3aHAaTTA No3uLii 4na cTpinbbu
2 - MepesipKa npocTopy Hag roICBOIO Ta CEKTOpPY Nosaay
3 - 3uaTTa i3 3anobixHMKa
4 - HaBegeHHA NPULIABHOT MapKH Ha Linb
5 - 3axBear i cynpoBoa)KeHHa Wini
5
L
i/
0 2 4 6 10 12 14 16
Yac, ¢
Puc. 8. Tlepenik Ta TpuBaicTh onepanii nepes myckoM paketu 3 NLAW
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Tabmuns 2. [lepeBaru i Henoniku [ITPK FGM-148 «Javeliny Ta NLAW

FGM-148 «Javelin» | NLAW

- MOXITUBICTb IYCKY OJIHUM OIIEPaTOPOM Oe3 TOTOMIXHUX 3aC00iB;

- CHCTEeMa HaBEJCHHS «BUCTPIIUB — 3a0yB»;

- JIBa PEXKMMH aTaKy (3BEpXy 1 IPSIMUM HaBEJCHHIM);

- e(heKTUBHICTb NIPOTU CYyYaCHUX TAHKIB;

- M’ SIKHH TYCK;

- CTapTOBUH JBUTYH Ma€ HEBEIHUKY IOMITHICTb;

- nanpHIiCTh cTpitsou 2000 M; - HeBenuKa Bara (12,4) xr;

- CKOPOCTPINBHICTB 10 3-X MOCTPLIiB 3a 2 XB. (Imicis oxo- | - MiHiManbHUI Yac (16 ¢) is miAroToBKH Ta 3AiCHEHHS

JIOKEHHS TIPUIILTY ); ITyCKY;

Tepesaru - [MIacUBHA iH(l)pa‘:IepBOHa CHCTCMAa HaBCACHHS, - BIICYTHICTB 0OMEXEHb Ha KUTBKICTh ITUKJIIIB i ITOTOBKH

- camokepoBana in¢ppayepsona I'CH; JI0 ITYCKY;

- ICHHU} ONTUYHUI Ta HIYHUH TETUIOBI31iHMH mpHLin (3 | - MiHIManbHA JabHICTE 20 M;

MOXKJIMBICTIO CIIOCTEPEKEHH 3a I0JIeM 0010). - 3aXOIUTCHHSI LTI TP CTIOCTEPEKEHH] YaCTHHH KOPITYCY
a00 aHTEeHU;
- YpaKeHHS YaCTKOBO 3aMacKOBaHUX a00 alfOMiHI€EBUX
e,
- CeJIeKLis wijel (HanalTyBaHHs Ha iTHOpYBaHHS ypa-
JKEHHSI OJIMKHBOT 111J11);
- (yracHa n1ist 60HOBOT YaACTHHH IIPHU ypakeHHI Oy/IiBeb,
YKPIIJICHUX CHOPY/I.

- 9ac OXOJO/PKEHHS TeIUTOBI3iHOTO IpHIiy — 2,5—3,5 XB.; | - HaibHICTh cTpitbou 600/800 wm;

- yac oxonomxeHHs I'CH - 10 c; - BIICYTHICTb PeXXHMY CaMOHABEICHHS PaKeTH, IO TIPH-

- TpuBaiicth pobotu 6moky BCU — 4 xB.; 3BOJUTH JI0 MTPOMAxy i caMoIiKBiAaLii mpu pi3kii 3MiHi

- HEMOXKITUBICTh 3aXOTUICHHS I[1JIi HIYHIM TPHUIIIIOM 32 | IIBHUAKOCTI a00 TpaeKTopii pyxy Iifi;

BIZICYTHOCTI TEIIJIOBOTO KOHTPACTY; - HeOoOX1THICTb BCTAaHOBJICHHS HIYHOTO IPUIITY IS

- TPAEKTOPIsl MOJBOTY PaKeTH 0OMexKye Ti 3acTocyBaHHs B | e(eKTHBHOT poOOTH BHOUI,

MICBKiH, JTICUCTIiH 1 TipCBHKill MiCIIEBOCTI;

Henoixi - MiHiMabHa JanbHiCTb (150 1 65 MeTpiB) Haxanae oOme-

JKEHHS TIPH 3aCTOCYBaHHI B HACEICHUX ITYHKTaX;

- oOMerKeHa 3IaTHICTh ypaxkaTi OyHKepH OyIiBii Ta iHII

YKpIIUIeH] Copy/y;

- HeoOXimHICTh mpsaMoro Oauenns npuuiaom i I'CH mis

3aXOIUICHHS LI Tepe1 3A1HCHEHHSM ITyCKY;

- BeNMKa Bara (22,5 Kr) JuIs TPUBAJIOTO TPaHCIOPTYBaHHS

OZIHUM BifiCbKOBOCITY)KOOBLIEM;

BUCHOBOK 3. Luke Harding. What weapons have other countries

[TpoBenenuii aHai3 103BOJISIE JINTH BUCHOBKY, 10 PO3-
misHyTi [ITPK € HaifGinbIn MpUCTOCOBAaHMMU JI0 HACTYITHUX
YMOB OOHOBOTO 3aCTOCYBaHHSI:

FGM-148 «Javelin» — ypaxxeHHs Ha cepeHiil JanbHOCTI
OpOHBOBAHMX MAIIIMH Ha BiJIKPUTIH MiCIICBOCTI 3 HEBEIHKOKO 4.
KUIBKICTIO IPUPOHUX Ta IITYYHHUX MEPEIIKOA B yMOBAX,

KOJIM LIJTb € KOHTPACTHOIO B TEIUIOBOMY Jiiarna3oHi. 3a HasB-
HOCTI MOXJIMBOCTI BHSIBICHHS IiJIi HA BifCTaHi, KA 103BO-
JIUTH 3IIHCHUTH IiTOTOBKY KOMIUIEKCY JIO IIyCKY PaKeTH;

NLAW — ypaxkeHHs Ha MaJiil 1adbHOCTI OPOHBOBAHUX
MallvH, Oy/iBeib, YKPIIJIEHUX CIIOPY/ B JIICUCTIH, T1pChKil 5.
Ta ypOaHi3oBaHil MiCLIEBOCTSAX, B yMOBaX 0OCTaHOBKH, 1110
IIBUAKO 3MIHIOETHCS.
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Pochechun O., Karpenko O.

ANALYSIS OF TACTICAL AND TECHNICAL
CHARACTERISTICS AND DESIGN FEATURES
OF ANTI-TANK MISCELLANEOUS
COMPLEXES
FGM-148 «JAVELIN» AND NLAW

The experience of the russian-Ukrainian war of 2022 tes-
tifies to the massive use by the russians on the battlefield
of tanks, BMPs, armoured personnel carriers and other ar-
moured combat vehicles (ACVs). According to open intel-
ligence data, as of July 10, 2022, the recorded losses of the
russian side amounted to 2,376 ACV units. According to
the calculations of the General Staff of the Armed Forces of
Ukraine, this figure is approximately 5,500 units. Such sig-
nificant losses of russian ACVs, including the most modern
models (T-90, T-80BVM, T-72B3, BMP-3, BMD-4M) are due to
the tactics of actions (movement in columns and concen-
tration of a large amount of equipment in limited areas), as
well as the saturation of units of the Armed Forces of Ukraine
and other military formations with portable (light) anti-tank
means. The most modern of the available samples are the
third-generation ATGM FGM-148 «Javelin» and NLAW. In
which the «Fire and Forget» principle is implemented, which
allows the operator to immediately leave or change the po-
sition after launching an anti-tank guided missile. In this
article, by comparing the main tactical and technical char-
acteristics of the FGM-148 «Javelin» and the NLAW, the gen-
eral structure of their missiles, the number and duration of
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operations that must be performed by a trained operator be-
fore launch, their advantages and disadvantages are deter-
mined. According to which it was concluded that the ATGMs
in question are the most adapted to the following conditions
of combat use:

FGM-148 «Javelin» - medium-range damage to ar-
moured vehicles in open terrain with a small number of nat-
ural and artificial obstacles and the ability to detect a target
at a distance that will allow the complex to be prepared for
missile launch;

NLAW - damage at short range of armoured vehicles,
buildings, fortified structures in forested, mountainous and
urban areas, in conditions of a rapidly changing environ-
ment.

Keywords: armored combat vehicle, anti-tank missile
complex, anti-tank guided missile, target defeat.
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OLIIHKA BOMOBUX
MOXJIMBOCTEN JNITAKIB
TAKTUYHOI ABIALIT
POCIACbKOI ®EAEPALLII Y BIFHI
3 YKPATHOIO

Y cmammi npedcmasneHo pe3ysibmamu aHanisy yepy-
Nno8aHHA MAKMUYHOI asiayil, wo ymeopeHo poCilicbKolo
¢hedepauiero 8 onepamusHUX 30HAX HABKOJIO KOPOOHY 3
YkpaiHoto. [locnioxeHo KinbkicHe ma sikicHe cniggioHoweH-
HA napkie makmuyHoi asiayii lMMosimpaHux Cun 36polHux
Cun YkpaiHu ma 3a0iaHo20 y2pynoeaHHA 8ilicbko80o-no-

8iMpAHUX CUZT  NOBIMPAHO-KOCMIYHUX cun  Pociticekoi

®edepayii. BcmaHosneHo ocHO8HI ¢hakmopu 8 onepa-
MUuBHO-MAKMUYHIl 06CcMaHo8yi, Wo e8nausarms Ha xio
6ouiogux 0ili i3 3acmocysaHHAM asiayii ma cniggioHoweH-
HA cuny nosimpi. BusHa4yeHo 0CHO8HI napamempu makmu-
KO-mexHIYHUX XapakmepucmuK makmu4HUXx Jimakis, woy
Halbinswiti cmyneHi nausarome Ha nepesazy y nosimpi 8
peanbHux ymosax 6otiogux 0idl.

Knwoyosi cnoea: makmuyHa asiauis, 6oliosi nimaku,
6olioga echekmuBHiCMb, KOMNIEKCHI NOKA3HUKU, KOMNJIEKC
padioenekmpoHHOI 60pomMbOU, AKMUBHI nepewKoou.

BCTYII

Hanepenonni moBHOMacmTabHOTO BTOPTHEHHS Ta arpe-
cii pociiicekoi penepanii (pd) nmporu Ykpainu 6ararbma
3axiTHIMHU BUIAHHAMH OyJIO 3aIIpOIIOHOBAHO CBOE Oa-
YEHHS MOXIIMBOTO PO3BUTKY NMPOTHCTOSHHS [1OBITpIHUX
Cun 36poitaux Cun Ykpaiau (IIC 3CY) 3amisaum cmnam
BilicekoBo-moBiTpsiauX cui (BIIC) pd. Tak, moBigHUKOM
World Air Forces 2022, mo Bunaetscs xypHanoMm Flight-
Global, 3a3HagaeThCs, Mo p¢ mocigae qpyre Micie y cBiTi
3a KUTBKICTIO BIICBKOBHX JIITaKiB Ta TeJiKOMTEpiB. 3rif-
HO 3 npeactapiennmu ganumu [1]: BIIC pd 3abesneueno
4173 BiticekoBuMHE JiTansHuME anaparamu (JIA); IIC 3CY
Ma€ B CBOEMY PO3MOpsKeHHi 43 serki BuHMIIyBadi Mil -29,
12 ¢pporToBux bombapayBansHuKiB Cy-24, 17 IITypMOBHKIB
Cy-25 1 26 Baxkux BuHHITyBadiB Cy-27 (He paxyro4uH Ha-
BYAJIbHO-TPEHYBAJIbHHUX JIITAKIB), TAKOK HE BPAXOBAaHO KiJlb-
kictb JIA, mo nepeOyBaroTs Ha 30epiraHHi Ta MOXYTh OyTH
3aydeHi 10 BUKOHAHHs 00HOBMX 3aBmaHb. Tpeba ckaszarw,
10 11i TaHi HeTO4YHi, mpuHaiMHi crocoBHO aBiatii [1IC 3CY,

IIPOTE HA/IAIOTh IOIIEPEHE YSIBJICHHS PO CIIBBIIHOIICHHS
CHJI y TIOBITPi.

AHAJII3 OCHOBHUX JOCJIIIKEHb

1 MYBJIIKALUA

[MuTaHHAM OLIHKH Ta MOPIBHAHHS MapKiB 001HOBOI aBiarmii
MIPUCBSTYCHA BEJTKA KUTBKICTh HAyKOBHX POOIT Ta IMyOiKaIii
BITYM3HSIHOTO Ta 3aKOPAOHHOTO IMOXOomKeHHs [2, 3]. 3acTo-
COBaHa BeJHKa KIIBKICTh PI3HOMAHITHUX MTOKA3HUKIB IS
OIIIHKH Ta MOPIBHAHHS. 3aCTOCOBAHO KOMIUIEKCHI MTOKA3HUKH
sIK 60110Boi epeKTHBHOCTI, HANIPHUKIIAA KOe]ilieHT 6aeBOrO
MTOTEHIIIANY, TaK 1 TEXHIKO-€KOHOMIUHi, HAIIPUKIIA], BAPTICTh
JILOTHOI TOAMHM, Ta O0araTo iH. Y OIIbIIOCTI IMiAXO0/diB 3aCTO-
COBaHO BEJIMKi MACHBH JIaHUX, 30KpeMa PO JHOTHO-TEXHIUHI
Ta TaKTHKO-TEXHIYHI XapaKTEPUCTHKH, IO YCKIATHIOOTh
MpoIIeC OIiHKK Ta y 6araThoX BHIIaJKaX OCTATOYHUH pe-
3yIBTAaT, Y BEJUKil Mipi, 3aJIeXKUTh BiJ KBamiQikamiiHOTO
PiBHS eKcIlepTa, KM BU3HAYA€E MPIOPUTET JOCHTIIHKYBAHIX
mapaMeTpiB.

Mera crarti. 3 mogarkom 30poiiHoi arpecii p® mpotu
VYkpainn BUHHKa€ HEOOXiqHICTD Oe3MmocepeaHbOl OIiHKH
YTBOPEHOT'O yrpYHOBAaHHS MOBITPSHOTO HAIlaxy NPOTHBHU-
Ka, BU3HAYEHHS] KOHKPETHUX THIIIB 3aCTOCOBAHUX JIITAKiB
TaKTUYHOI aBiamil Ta MOPiBHSHHS OCHOBHHUX MapaMeTpiB
€JIeMEeHTIB OOPTOBHUX CHCTEM 030pO€HHS JIiTakKiB (SIK Ta-
KHX, 0 y HaHOIIbIIi# CTyNeH] BINIUBAIOTh HA XapakTep
MIPOTHCTOSHHS Y OBITPi a00 BUMararoTh MOMIYKY Ta 3MiHU
TaKTHYHUX MPUAOMIB IIpH 3acTocyBaHHi aBianii) BIIC p®
ta [1C Vkpainun. [lepenOadaerscsi TakoX OIIHUTH BILUIHB
TaKUX HETaTUBHUX (aKTOpiB HA poOOTYy OOPTOBHX pamio-
€IeKTPOHHUX CHCTEM TAKTHYHUX JITaKiB, sk 3acoou PEB
npoTuBHUKA. KpiM TOTO, 10 MOPiBHAHHS BKIIOYEHO OKpEMi
THUIIN 3aKOPAOHHUX aHAJIOTIB, [0 MOXXYTh PO3IJIAIATUCh B
paMKax MaTepiaTbHO-TEXHIYHOI TOTIOMOTH.

PE3VJIBTATHU JOCJIIAXXEHDb

3 aHajizy pi3HHX Biakputux Jxepen [1, 4, 5] MoxHa
MOTNEePEJHHO BU3HAUNTH TaKe CIIiBBIHOLICHHS MapKiB Ta-
KTUYHHUX JITaKIB 32 TUIIAMH, 1[0 HABEICHO y Tao. 1.

Tabmums 1
[1C 3CY BIIC pd
Tum nmiTaka KinbkicTb Tum miTaka KinpkicTb

Mul-29 43 Mul-29/35 240
Mul-31 131
Cy-24 24 Cy-24 273
Cy-25 26 Cy-25 192
Cy-27 36 Cy-27/30/35 350
Cy-34 125

Cy-57 5

BiamnogigHo 10 Tabn. 1 MOXKHa OJJTHO3HAYHO KOHCTATyBaTH
a0CONIOTHY MepeBary y KiIbKiCHOMY CITIBBIIHOIICHHI aBiarfil
BIIC p® no I1C 3CY. MoxxHa criocTepirati 01bIll ITUPOKY
HoMeHkJarypy nitakiB BIIC p®, a B okpeMux kiacax, sik-
TO mepexoruToBay Tumy Mul'-31 abo niTak 5-ro MOKONiHHS
tuny Cy-57 y I1IC 3CY mniTakiB He MPECTaBICHO.

[Tpu upomy ciizx po3yMiTH, IO TPOTUBHUKOM MoOXe OyTe
3allisTHO MEeBHUU BUAIIEHUH pecypc iitakiB. Tak, 3a pi3-
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HUMH JaHumi [1, 4, 5], Ha MOYaTOK PO3rOPTaHHS MMOBHO-
MacmTabHoi BiiiHH B YKpaiHi pd 3amistHO 10 375 niTakiB Ta
240 BepTONBOTIB.

Amnauni3 Bka3ye Ha MoxiuBicTe BIIC pd Bukopucranus
JUTSL il aBiamii 1o copoka 0a30BHX Ta OMEPATUBHUX aepo-
JPOMIB 1TOOJIN3Y KOPAOHIB YKpaiHH, Y TOMY YHCIIi Y pecIy-
6mini binopycs Ta anekcosanomy Kpumy [6].

Jlani, po3riisiHeMo OKpeMi aepoJapoMu Oa3yBaHHS Ta
Tinu 3actocoBanux aitakis BIIC p¢, mro 3axisHi (Mo-
KyTh OyTH 3alisiHi) 1JIs HOBITPsAHOT omepanii y BiliHI 3
VYkpainoro.

Jlyig aHani3y BUKOPUCTAHO BiJKPHTI JDKepela, Mo Mic-
TSATH CYIIyTHUKOBI 3HIMKH 1tepiony 2021 — 2022 pokis. Taxk,
30KpeMa Ha MOMEHT 3JIiHCHEHHS CYIlyTHUKOBHX 3HIMKIB:

Ha aeponpomi «benbbex» (puc. 2) HamiuyeTrhes 10
40 miTakiB 3a 30BHiMIHIMU 03Hakamu THmiB Cy-27CM, Cy35;

Ha aepoapomi «Caki» (puc. 3) 6a3yeTbcs IO OHIN ecKa-
npwtki nmitakis tumiB: Cy-24CM Tta Cy-30;

Ha aepoapoMi «Kpumceke» 10 Tprox eckagpuieit JIA
tunis: Cy-35; Cy-27CM;

AHani3 300pakeHb CTOSIHKH aeponpoMy «banTumop»
(M. Boponex), a came HasiBHICTh Pi3HHX THIIB aBialliiHOT
TexHiku (30kpema, Cy-35, Cy-34, Cy-30, Cy-24, Mul-31,
Nn-76, Ty-22M3, Ty-95, SIk-130, BCi TUIIH BEPTONBOTIB),
BKa3ye Ha IMOBIpHE PO3ropTaHHs Ha Liii 0a3i HaBYAJIBLHOTO
LIEHTPY MiATOTOBKH (puC. 5).

.'-_..n S2aA 0

YEDAIKa

( *‘i. )
. +'\

3Beprae Ha yBary asiabasa «Jlumenpk» (puc. 6), 1o Ha-
JIidy€e pi3HOMaHITHY TEXHIKY, 30KpemMa Jiitaku TumiB: Cy-35
1o eckaapuibi, Cy-34 no eckaapuibi, Cy-30 10 eckaIpuiibi,
Cy-24 no eckanpuibi, Cy-25 no n1Box eckanpuieit, Mur-31
JI0 TPBOX eckanpuiieii, Mur-29 (Mul'-35) o Tprox eckaapu-
e, 3aranom 10 150 oquHuLb, HE paxylodH BEPTOILOTIB Ta
TPaHCIIOPTHUX JIITAaKiB.

Amnamni3 300paxkenp AT, po3raiioBaHoi Ha aepoIpoMax,
BKa3ye€ Ha, K [PaBujo, 3MilIaHe 0a3yBaHHS Pi3HUX TH-
IIiB JIiTaKiB Ha OAHOMY aepojapomi. Tpeba 3a3HauuTH, 10
iH(pacTpyKTypa aepoxpoMiB, SIK MPaBUIIO, 3AINIIAETHCS
3acTapijolo, HasBHI apOYHi yKPUTTS NpU3Ha4YEHi U1 06azy-
BaHH: AT, sika B)Xe He BUKOPHCTOBY€eThCsI. CydacHi JiTaku
0a3yloThes, K IPaBUIIO, 30CEPEKEHO, YacTO B OAMH PsII
Ha BIIKPUTHX IUIOLIAJKaX aepoJpOMiB, 32 MOXKIUBOCTI
BHKOPUCTOBYIOThCS BIIKPHUTI 0OBalyBaHHS Ha po3ocepe-
JDKEHHMX CTOSIHKaX mizpos3zainiB. Ha nesknux aepoapomax, siK
To «laranoBo» (pd), «bobpyiicek» (PB) criocrepiraerses
CKYITYEHHS CIeliaJbHOI TEXHIKM Ta KOHTEIHEepiB IMOBIpHO
Jutst iepe6asyBanHs (puc. 7).

Taxum 4MHOM, 3 aHAJTI3Y JaHNUX IOYaTKOBOI'O €TaIry (JIFOTHH
— Oepesenb 2022 poky) BeaeHHs noBiTpsiHOI onepauii BIIC
p® Ta aHaANI3y CTBOPEHOTO yrpyNOBaHHS TAKTHYHOI aBiariii
Ha 0a30BHX Ta ONEPaTUBHUX aepopoOMax B OIEpaliiHUX
paiioHax, 10 MEXYIOTb i3 KOpIOHOM YKpaiHH, BCTAHOBJICHO
3aCTOCYBaHHS TaKUX TUIIB cy4yacHuX JiitakiB BIIC p®d: Cy-30,

Puc. 1. Cucrema aeponpomis 6a3yBanns yrpynosanss BIIC p®
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Puc. 2. bazyBanHs TakTHYHEX JIiTakiB Ha aeponpomi benroek (Kpum)

Puc. 3. bazyBanHst TakTH4HUX JiiTakiB Ha aepoapomi «Caxi» (Kpum)

Cy-34, Cy-35, monepHizoBaHi 3pa3ku jitakiB Tuiy Cy-24CM,
Cy-25CM, Cy-27CM, kpiMm TOr0, 3aCTOCOBYIOTHCS JIITAKH
JIaJIbHBOI Ta CTpaTeriyHoi aBialii 1yl HAHECEHHsI paKeTHUX
ynapiB. B nesikux prepenax 3a3Ha4anoch 3aCTOCYBaHHS HOBIT-
Hix JitakiB Tuiry Cy-57 Ta MOBITPSHOTO YAaPHOTO KOMILICKCY
«Kimxkan» Ha 6a3i jgitaka Tuny Mul-31K Ta rinep3BykoBoi
pakeru 9-C-7760, npote miaTBepiKeHi pakTH (i3 TOCUIIaHHM
Ha KOMIIETEHTHI JpKepelia) iX 0e3nocepeiHboro 3acTOCyBaHHs
Hapa3i BiJICyTHi. 3araibHa KUIbKICTb 3a/iTHOT0 YTrPyHOBaHHS
owiHeThCs 10 400 TaKTUYHUX JIITAKIB.

Jlitaku BunmnityBadi Cy-30 ta Cy-35 pizaux moaudikaiii y
CKJIa]T1i OOPTOBOTO PAIi0EIEKTPOHHOTO 00JIaTHAHHS MAKOTh CY-
YacHMi1 Oarato(yHKIIOHAIEHUI Pa/Il0OKAIiHIH MPULILTEHUN
xomiuteke (PJITTK) tumy «bapey, «Kyk-MC(D)», «Ipbic» Ta cy-
YacHi aBiarfiiiHi 3acoou ypaxenss (A3Y), siki 3a CBOIMHU Xapak-
TEPUCTUKAMH 3HAUHO TEepeBUILYIOTh XapakTepucTuku PIITIK
ta A3Y nitakiB Mil'-29 ta Cy-27 I1C 3C Ykpainu. Kpim toro,

takTuyHi Jgitaku BIIC p® obnagHaroTbcs 3acodamu pajio-
enekTpoHHo1 60poTs0H (PED) Tumy «XioiHny.

Jlami HaBeJEeHO CIIBBIIHONIEHHS OCHOBHHX OOHOBHUX
BJIacTUBOCTEH (3a JeKiIbKOMa OCHOBHUMH TIOKa3HUKAMH )
BuHHIYBayiB TakT4yHO] aBianii [1C 3CY, BU3HaYeHUX THUIIIB
aitakiB BIIC p®, a takox neskux GararoyHKIIOHaIbHAX
TaKTUYHUX OOMOBHX JIITAKIB, 110 MOXKYTh PO3IVISIATUCH IS
MOCTAYaHHsI y SIKOCTI MaTepiajJbHO-TEXHIYHOT JJOIIOMOTH BiJl
3axigHuX naptHepiB Ykpainu. [Ipononyerbes 3aificHuTn
CHIBBITHOIICHHS 32 XapaKTEePUCTUKAMHU:

0OpPTOBUX MPULIIBHUX Ta PO3BIAYBAIBHUX KOMILIEKCIB,
a came IOKa3HUKaMHU JalbHOCTI (JalbHICTh BUSBIICHHS,
KIJIBKICTh OJTHOYACHO CYNPOBOKYBaHHX LIiNIEH);

3ac00iB ypakeHHs (TIOBITPsl — MOBITPsI TA MOBITPS — I10-
BEPXHs).

3HaYeHHs BIATIOBITHKUX MMapaMeTPiB HABeICHO y Tao. (2-5).

BinmoBiiHO /10 TOPIBHAJIBHUX XapaKTEPUCTHK (puc. 8, 9)
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Puc. 6. CrosiHka aBianiifHOT TeXHIKH aepoapomy «JIumernsi»
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Puc. 7. 3acobu mis nepebasyBanHs Ha aepoapomi «lllaTamoBo»

Tabnuus 2. TexHIYHI XapaKTepUCTUKN OOPTOBUX PamioNOKAIIHHIX CTaHIIN

TexHiIYHI XapaKTePHCTHKN I1C 3CY Boiiosi nitakn BIIC pd BoiioBi siTaky KpalH MapTHEPIB
BPIIC Cy-27 Cy-30 Cy-35 F-15E F-16V JAS 39
JlanbHICTh BHSIBICHHS, KM: HO035 «HP- AN/APG-63 AN/APG- 83 ES-05
PJITIK- HOO1 | HO11 «BAPC» BUC» V)3 SABR «Raven
- Ha3eMHHUX I[iIel - 1o 140 1o 150 1o 150 1o 148 10 150
- MOBITPSTHAX IIiel 1o 120 1o 310 1o 350 10 350 1o 370 10 380
JlaJbHICTh BUSBJICHHS IiTeH
(ETTP 3 v?), : 1o 100 10310 1o 350 10 350 10 370 10 380
K.iJ'ILz(iCTB CYIPOBODKYBaHUX 10 15 15 14 15 20
el (0JHOYaCHO)
KinpKicTh aTakoBaHHX LiIeH 1 4 8 6 8 8
VKpaiHa BKCP® Jitaku KpalH mapTHepiB
Mwul-20  Cy-27 Cy-30 Cy-35 3 _F-15E | F-16V | JAS39
T - A b Ny
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100 120 310 350 370 380

Puc. 8. IopiBHsIbHA XapaKTEPUCTHKA TOKA3HUKIB AaNbHOCTI BHSBICHHS MOBITPSHUX 1LiNeil 3 ypaxyBaHHsMm €ITP ~ 3m?
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Puc. 9. IlopiBHsIIbHA XapaKTEPUCTHKA TOKA3HUKIB TAJILHOCT] BUSIBIICHHSI HA3EMHHMX LIEH THITYy Ipyna TaHKiB*

*[1ix TPYIOI0 TaHKIB PO3YMIETHCS B3BOJ 30CEPEILKEHOI OPOHBOBAHOI TEXHIKN.

JANBHICTH BHSABNEHHS NOBITP AHHX LIJIEH

[ }m lll C}'-ZT

“HO19” MiI'-29

O(or) 20 60

JAJIBHICTD BHABJIEHH 51 HABEMHHX I{IJIEH THITY I'PYIIA TAHKIB

Puc. 10. V3aranpHeHa nanbHICTh BusBIeHHs 1ieii BPJIC BuHMIIyBaviB

HEOOXiTHO BIAMITHTH CYTTEBY mepesary Jitakis BIIC pd
Haj nitakamu [1C 3CY B yacTHHI AaJIbHOCTI BUSBIICH-
Hs noBiTpsiHux 1ine, ix PJIIIK («BAPCy», «MPBUCy)
3a0e3MeYyI0Th JATBHOCTI BUSIBICHHS Ta CYPOBOMKECHHS Y
1,5 — 2 pasu 6inbmri Hix PJITIK mitakie Cy-27, Mul'-29, 1o
nepeOyBaroTh Ha 030poeHHi [IC 3CY. MoXIHUBICTh BHSIB-
nenns Hazemuux niaei PJITIK mitakis Cy-27, Mul'-29 TIC
3CY BiacyTHs.

Ha mitakax F-15E, F-16V, JAS 39 Gripen Benuka aajib-
HICTh BUSBJICHHS K Ha3€MHHX, TaK 1 MOBITPSHHUX I[iIeH
3a0e3Meuy€eThCsl 3a PaXyHOK BUKOPHUCTAHHS CYy4acHUX aBia-
HiHHUX OOPTOBUX PaliOIOKAIIHHIX CHCTEM.

BapianTu ocHaIlleHHS pakeTHO-O00MOOBHUM 030pOEHHIM
JIITaKiB HABEJCHO B Ta0. 3.

BoiioBe HaBaHTaXEHH JIITakiB pd Ta 3aXiAHUX KpalH mapr-
HepiB (Tabi1. 3) BKIIIOYAE ITUPOKY HOMEHKIIATYPY KEPOBAHOTO
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Ta6mutst 3. Bapiantu pakeTHO-00MOOBOTO 030pO€HHST O0HOBUX JTITaKiB

T, 3C Ykpainu BIIC pd BoioBi siTaku Kpai nmapTHepis
BapiaHTH
030pOEHHS Cy-27 Cy-30 Cy-35 F-15E F-16V JAS 39 Gripen
ApTunepiicbKuit M-61 M-61 Mauser
60EKOMITTIEKT T1II-301/150 TTII-301/150 TTII-30-1/150 Al «Vulcan»/940 | A1 «Vulcan»/511 BK-27/120
Maca Gacsoro 61 81 8T 1T 9,51 55T
HaBaHTAXKEHHS
PaketHo-00M0O0BE Pakern Pakern «I1-I1» Pakern Pakern Pakern Pakern
«II-IT» 6xP-27 «I1-TT» «IT-IT» «II-TT» «IT-IT»
6xP-27 6xP-77 2xP-27 4xAIM-7 (9) 4xAIM-7 6xAIM-9
6xP-73 6xP-73 12xP-77-1 8xAIM-120C(D) 6xAIM-9 SideWinder a6o
He kepos. Pakern «I1-3» 6xP-73 Pakern 6xAIM-120C(D) IRIS-T;
80xC-8 6xX-29T 4xP-37M «I1-3» 6xAIM-132 4xAIM-120
20 C-13 6xX-25 Pakern AGM-65 6xPython 3(4) AMRAAM;
4 C-25 6xX-31 «I1-3» Maverick, 6xDerby 4xMBDA
Bomou 2xX-59MD 6xX-31 AGM-154JSOW, 6xSky Flash Meteor; IRIS-T,
32xPAB-250 He kepos. 6xX-35Y AGM-130, 6xMagic 2 A-Darter
16xXDAB-500 80xC-8 2xX-59M AGM-84H/K Pakern Pakern
20xC-13 6xX-29T SLAM-ER,AGM- «I1-3» «I1-3»
4xC-25J1 6xX-38M 84 Harpoon, 6XxAGM-65A/ 4xAGM-65
Bomou 5xX-59MK AGM-158 B/D Maverick;
6xKMI'Y He xepos. JASSM, 6xAGM-45 2xTaurus
32xO®DAB- 120xC-8 2xTaurus 2xAGM-84 KEPD 350
100-120 30xC-13 KEPD 350 4xAGM-88 2xRBS-15
28xDAB-250 6xC-25]1 Bomon 4xAGM-154 Bomou
8xDAB-500 Bomou Mark 82 (84) 4xAGM-158 GBU-10 Pw 111,
6xKAB-500KP | 8xKAB-500KP CBU-87 4xPenguin Mk.3 GBU-12;
6xKAB-5000]] | 8xKAB-5000[] | CBU-89 Gator Bbomou GBU-16,
3xKAB-1500KP | 3xKAB-1500KP | CBU-103 CEM 4xGBU-10 GBU-22 Pw III,
3xKAB-1500J1 | 3xKAB-1500JI' | CBU-104 Gator 10xGBU-12 GBU-24 Pw III
8xPBK-500 CBU-97 6xGBU-15(22)
CBU-105 SFW | 6xGBU-24(27)
CBU-107 Pw II

SFW (Sensor Fuzed Weapon) — cencopna 30post.

Ta HekepoBaHoro A3Y. Tpeba 3a3HaunTH, MO 3aXiHI JTITAKH
MOYKHA XapaKTepU3yBaTH, SIK OLTBIN 6araTroQyHKIIOHATBHI
HiK pD, 10 iX HOMEHKJIATYpH BXOAUTH BEJIHMKa KUJIBKICTD pa-
KeT KJIACy «IOBITpPSI — MOBITPS», KIOBITPSI — HOBEPXHs» (Y
tabmuui [1-I1, [1-3 BiAmoBinHO), KOPUTOBAaHMX aBialifHUX
3aco0iB ypa)keHHs, aBialliifHUX IUTaHYIOYHX O0MO 3 JTa3epHUM
HaBE/ICHHSIM, Y TOMY YMCJI IpeleH3iiHo] aii Ta iH.

Takum unHOM, 3a JANBHICTIO MycKy: paket kinacy [1-I1
taktryHi JiTaku [1C 3CY cyTTeBO MOCTYyNalOThCs TaKTHY-
HuM sitakam BIIC p® (puc. 11, 12), sxi 3a paxyHOK 00iaj-
HanHs jitaka Cy-35 pakeroro P-37M (PBB-/1/1) 3a mum
MTOKa3HUKOM He MOCTYIAIOTHCS 3aXiJHUM 3pa3KaM; paKkeT
kiacy [1-3 3axinHi 3pa3ku MaroTh nepeBary i3 MOKa3HUKOM
10 500 — 600 kM. Tpeba 3ayBakuTH, IO TaKi JAITBHOCTI
3a0€3MeUyIOThCs 38 paXyHOK ITyCKY 32 MEXaMH JaJlbHOCTI
6oproBux PJIC mo 1M i3 3a37aierie BiIOMUMHU KOOPIU-
Hatamu. [Ipu oMy, 1eIKUMH JxepenaMu [8] HaBOAUTHCA

iH(OpMaIlist PO MOXKJIMBICTh TaKTUUHUX JiTakiB BIIC pd
3aCTOCOBYBATH pakeT Tty Kaiop-A, 1110 MaroTs JaibHICTh
nycky Oinpm 1000 kM, pOTe TOCTOBIPHUX JaHUX PO 3a-
cTocyBaHHs Takux A3Y Hapasi HeMae.

Sk mpuKkIax OMHKUX 3 Kpamux Ha cboroaHi A3Y TakThy-
HUX O0araro()yHKIIOHAIBHUX JIITaKiB, 1[0 MOYKHA PO3IVIAIATH
Y POJIi €TaJIOHIB y BIJMOBIJHUX Ki1acax, MOKHA HAaBECTH TaKi:

aBialiiiHa pakeTa Kjacy «moBiTpsa-noBitps» MBDA
Meteor (Hocii mitaku tumis: JAS 39 Gripen; Eurofighter;
Dassault Rafale) mae qaneHiCTh ycKy 3a pi3HUMH JKepe-
namu 61 250 — 300 kM Ta MBUAKICTE TONBOTY 10 4,5 M
(Max);

aBiamiiiHa pakera «moBiTpst — noBepxus» Taurus KEPD
350 (nocii mitaku Tunis: JAS 39 Gripen; F-15E;), npusnaue-
Ha JJIsl BACOKOTOYHUX YAApiB Ta ypakKeHHS 3aXHUIICHUX 1 3a-
IMONEHHX 11ijIel 0e3 3aX0/y JiTaka-HOCis y 30HY ypaXKeHHs
BOTHEBHUX 3aC00iB MPOTUIIOBITPSHOT 000OPOHN POTHBHUKA.

Tabmurs 4. MakcuMaibHi JaTbHOCTI IMyCKy aBiaIliifHUX 3ac00iB ypakeHHs

TexHiuHi xapaKTepHCTHKH BOHO;:(;)I;.IT.EEH 3C boiiosi nitaku BIIC pd BoiioBi siTaku KpaiH mapTHEpiB
JaNBHOCTI ITyCKY paKeT
Cy-27 Cy-30 Cy-35 F-15 F-16 JAS 39

MakcumalibHa JajabHICTh 110 130 260 180 180 280
nycky paketu «I1-IT», km
MaxkcumalibHa JajabHICTh ) 285 285 560 560 600
nycky pakeTtu «I1-3», kM
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Puc. 11. [lopiBHsIIbHA XapaKTEPUCTHKA IIO/I0 AATBHOCTI ITyCKY aBialliiHUX 3ac00iB ypakeHHS Ki1acy
«TIOBITPS — TOBITPSD»
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Puc. 12. TTopiBHsUTbHA XapaKTEPHCTHKA MO0 AaIbHOCTI MyCKY aBialliiHUX 3aC00IB ypaKCHHS Kiacy
«TIOBITPSI — TIOBEPXHS»

Pakera o0asHaHa aBTOHOMHOIO iHEPIIITHOIO CHCTEMOIO 3
Kopekiriero 3a nanuMu paniosucotomipa (TRN), 3 onTuko-
esnekTpoHHoI0 cucteMoro (IBN) Ta 3 npuiimadem GPS. Mae
iH(ppaYEePBOHY TOJIOBKY CAMOHABEIICHHS 13 CEHCOPOM BHCOKOT
PO3IUTHHOT 3AaTHOCTI Ta aBTOMATHYHUM PO3ITI3HABAHHSIM I1i-
niet. 3niiCHIOE HU3bKOBUCOTHHUI MOMIT Ha 30 M, 3 OTHHAHHIM
penbedy micueBocti. JlanpHicTs monboty 10 1000 kM [9].

V3arajnbHeHe CIiBBIAHOIIEHH TAKTUYHUX JIITAKIB 32 00-
paHUMU MOKa3HUKaMH HaBeIeHO Ha puc. 13.

S Bugso 3 puc. 13, posnsiHyTi Jitaku [1C 3CY cyrTeBo
nocrynatothcs Jditakam BIIC p®d ta nitakam kpain napt-
HEpiB B YaCTUHI II0JI0 1aJIbHOCTI BUSIBJICHHS MOBITPSIHUX
IiJIeH, 8 MOYKJIMBICTh BUSBJICHHS Ha3eMHUX IIJICH BIACYTHS.

Jlitaku F-15E, SaabJAS 39 Gripen, F-16V € 0inbin 6araro-
¢yukuionansHi Hix Jitaku BIIC p®, o xapakrepusyeTbest
X OUIBIIMMH JaNbHOCTSMHU BUSIBJICHHS Ta YPakKeHHS 5K
HOBITPSHUX, TaK i HA3eMHUX LILJICH.

[Ipu upomy, Tpeba 3a3HAYMTH, 10 33 JOCBITOM OOHOBUX
JliH, y IO0YaTKOBHH Tepiof] BIHHK, MOYKHA KOHCTATyBaTH yCITilll-
He npoructosiHast [1C 3CY HasBHUMH 3aco0amMM NepeBaXka-
IOYMM CHJIaM TPOTUBHHKA. Tak, 3 oiliiHUX 3BEICHD XOIY
BeeHHs OoitoBux niit (3semennst [ 3C Vkpaiuu) BimoMo
PO 3HA4HI BTPaTH y TAKTHYHIH aBiallil IPOTUBHUKA, Y TOMY
YHCITl BHACIIJIOK MOBITPSHUX 00iB. Take MoioXKeHHs: MOYKHa
HOSICHUTH 3HaYHUM PO3TATYBaHHSIM HA3€MHHX CUJI IPOTUBHH-
Ka, [10 HaMarajiucs MakCUMaJbHO TIHOOKO MPOCYHYTHUCS
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Puc. 13. IlopiBHSIHHS TapaMeTPiB CUCTEM YIPABIiHHS 030POEHHSIM

TepuTopieto Ykpainu. J[is NpUKpUTTS CBOIX HA3EMHHX CHII
aBiallisi MPOTHUBHKKA OyJa BUMYIIIEHA MPALIOBATH TITHOOKO
HaJI TepuTOpi€r0, KoHTpoboBaHot I1I10 3CY, 6e3 mpuKpUTTS
BnacHoi [1I10 Ta PEB. TlositpsiHi 601 pu 110OMy BiIOyBauCh,
SIK TIPABUJIO, HAa ONMOKHIX Ta cepeHix aucranmisx [10, 11].

Y nopanbuioMy, Mpy BiJXoJli Ha3eMHUX CHJT TPOTUBHHUKA,
Tepexoii 10 MO3UIIHOTO XapakTepy O0HOBUX Aiii 3 BUpIB-
HIOBaHHSIM JIiHi1 OOHOBOTO 3iTKHEHHS 3MIHWJIACh CUTYALls 1y
TIOBITI, aBiallis MPOTUBHKKA 10Yaa AisTH OLIbII CKOOP/IH-
HoBaHo 3 BiaacHumMu [1I10 ta PEB, 60i mouanu BigOyBaruch
Ha CepeIHiX Ta JalbHIX AUCTAHIISX, 1€ TAKTHYHI JIITAKU
BIIC p® maroTh 3Ha4Hy IepeBary y JaJbHOCTI BUSBICHHS,
CYIPOBOJKEHHS Ta YPaXKECHHSI.

Takum yuHOM, JJIs 3a0e3nedeHHs MiATPUMaHHs He00-
X1IHO PiBHs 00#OBOI ¢()eKTHBHOCTI TAKTUYHOI aBiaIlii y
CHUTYyaIlii, 1[0 CKJIaJIaCh, TA Y B YMOBaX 4aCOBUX OOMEKCHb
HEOOXIZHUM € HaliCKopillle BUPILICHHS MUTAaHHs HaJaHHS
BICHKO-TEXHIYHOT JIONIOMOTH 3a JaHUM HaIlpsSIMOM.

VY Bumagky po3risay BiliChKOBOT TOMOMOTH CIIiJ Bpa-
xoByBary, 1m0 BPJIC AN/APG-63 (v)2, AN/APG-66, sxi
BCTAHOBJICHI Ha 3aKOPJOHHUX JIITaKaX pPaHHIX BHUITYCKiB,
3okpema: F-15A(B), F-16A(B), Ha cbOroaHi € TEXHIYHO
3acTapiiuMu. 3a CBOIMH TEXHIYHUMH XapaKTEPUCTHKAMH B
YaCTHHI BUSIBJICHHS MOBITPSHUX IIiJIeH 3HAXOSTHCS Ha PiBHI
PJITTK-HOO01 nitaka Cy-27. 3 MeTO0 3a0€3MCUCHHSI BUSB-
JICHHSI TOBITPSIHUX Ta HA3eMHUX LiJIell Ha 3HAYHUX BIICTAHSX
HEOOXIIHO PO3MVIAHYTH JIITAKA 1HO3EMHOTO BUPOOHUIITBA
61 mi3HiX Momudikailii, 30kpema tumis F-16D, F-15E,
SAAB JAS 39 Gripen, ki 32 OCHOBHUMH XapaKTEepPHCTHKA-
MU HE TIOCTYMAaIOThCsl, a00 TepeBaXKalOTh CyYacH] TaKTHYHI
mitaku BIIC p® [12].

KpiM HaBeaeHHUX BHIIE TTOKA3HUKIB Ta BIACTHBOCTEH JIi-
TaKiB TAKTUYHOI aBialii CIiJi BpaXxoByBaTH 1 CTiKicTh OOp-
TOBHX PaIiOCICKTPOHHHUX 3ac00iB 10 BILUTUBY 3aco0iB PEB
MIPOTUBHHKA.

Tax, me 3 2014 poky, MPOTUBHUKOM 3aCTOCOBY€EThLCS U~
poka HOMeHKIIaTypy 3aco0iB PEB, y Tomy uuci, mis npo-
THAIT TAKTUYHIN Ta Oe3MUIOTHIHN aBiarii.

o tunoBux koMmiuiekciB PEB, siki 3acTOCOBYIOTHCS B
30poiiHiit arpecii npoTu YkpaiHu, BiTHOCSITHCS:

xomruiekc P-330M 11T «/Ilnabazomny, sikuii mpu3HauYeHUH
JUTSL palliopoO3BIIKM Ta PajiioeIeKTPOHHOTO MPUAYIICHHS
pyxomoi YKX, coToBOr0, TpaHKOBOTO Ta CYITyTHHKOBOTO
3B’A3KY;

xomruieke «Kpacyxa-4y», AKuil npu3Had4eHUN I MpH-
nymenss PJIC moBitpsHoro 6a3ysanus (6oproBux PJIC,
BHCOTOMIPIB, PaIi0JIOKAI[iHHUX TOJOBOK CAMOHABEICHHS)
MIPOTHBHUKA. 3a HasIBHUMH JaHUMH, KoMmIuiekcu PEB «Kpa-
cyxa-5» cnpoMoXkHi e()eKTUBHO TIOJABISTH OOPTOBI pajio-
JIOKalliliHI cTaHMii po3BinyBanbHuX JdiTakiB E-8 «JointStary,
BbrJIA «GlobalHawky, «Predator» ta «Reaper», BPJIC mirta-
kiB Cy-27, Mul'-29 36poiitaux Cun Ykpainu;

xomiuteke ACII P-330K «OKutenby, sKuif mpr3HaueHUH
JUTSL BE/ICHHS PaJliOPO3BIZKK Ta MPUAYILICHHS Pajio3B’sI3Ky
B miamasonax: 800...960; 1227,6; 1575,42; 1500...1700 ta
1700...1900 MTI'u, nomaBisITH CUTHANW HABIraIHOT CYTyT-
nukoBoi cucteMu «NAVSTAR» (GPS) 3 noBiTpsiHux 3aco0iB
Ha Bigcrani 10 50 KM, 3 Ha3eMHUX 3ac00ax — J10 25 KM;

6araToyHKI[IOHAIIBHUN KOMILIEKC PaJioeIeKTPOHHOT
6opoteoun/mpunymenns (PEB/PEIT) aBiariiinoro 6a3yBaHHs
«Xi6inm». Kommieke PEII 3a0e3neuye 3axuct jitaka Bix
MPOTHUIIOBITPSIHUX Ta aBialliiHUX 3aCO0IB ypaXkeHHSI.

Jo ckimany KOMIUIEKCY THITY «Xi01HH» BXOAMTH:

cuctema PEP «Ilpopan» abo cydacHima;

cHcTeMa IMOCTaHOBKHU aKTHBHUX nepelnkon «Perara» abo
cydacHima (B KOHTelHepi a0 B Iu1aHepi JiTaka);

CUCTEMa MOCTAHOBKM aKTUBHUX MEPELIKO/ IPYHOBOTO
3axucTy (y KoHTeitHepi);

ITMPOKOCMYTOBHH OJIOK TOYHOTO 3amiaM’ ITOBYBaHHSI Jac-
TOTH;
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Tabmuws 5
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£955 PJIC " Mlus"
1214 (O-27.0x-25, Asianiiisl npuiiyaui  (Cy-24MP)  PJIC"Opior" ("B") PJIC"Opior” ("A")
Cy-24,Mil'-29) GPS 'i (Cy-24M) (Cy-24M)
L e ’ oo
---- [} bt el ! 9370 ¥
1 P-364 :E P-828 | : P-362,P-800, |  P-862,P-800 i :q ]
(O 2700 (©29) 1 l(oyarcy2st 1 (Oe210n2S, Daonommiin moaabnenl
10294 E O-24MID29) ¢ Cy24Mil29) | : m‘::::fll,-;ﬁ:;g ’2; )
1 " 1 ' I I [ 2} >
! 60 100 1500 1220 1227,6 g300 (Cy-27.Mil29)
Cranuii P-9345MB, P-934YM 1
Cramui " Amacus AN O
o : .: :_-_':{:taauﬁ,_.
it ol 20 [OOSR ([ S VI e
"Iikhornu-Apo”
5000

Puc. 14. TlopiBHATBHA XapaKTepHUCTHKA Miama3oHiB podotu 3aco6iB PEB p®d Ta aBiamiitHux pagioeleKTpoHHHUX 3ac00iB
Hositpsanx Cun 36poitanx Crn Ykpainu

o0umciroBaIbHA 0araronpoLnecopHa MiJcucTeMa.

OcCHOBHI TeXHIYHI Xapakrepuctuku komiiekcy PEb
«Xi0inm» HaBeaeHO y TalI. 5.

Bimomi Taki Momudikarii KOMIUICKCY:

KoMIutekc «Xi6iH-10By» / JI-175B / JI-175BE — xommuieke
PEB g nitakis T-10B / Cy-34;

komriuieke «Xi0iHm»/KC-418E — npoexr xommiekcy PEb
Juts ekcnoptHUX JitakiB Cy-24MK/Cy-24MK2;

komiieke PEB «Xi0inu-M» JI-265/J1-265M10 — xomri-
nexc PEB nitaka Cy-35C 3 KOHTEHHEpHUM pO3TallyBaHHIM
Ha 3aKiHI[IBKaX KpHJa;

komruieke PEB «Xi6iH-Y» — ynockoHaneHui BapiaHt
komruiekcy s sitaki Cy-30CM.

Kpim Toro, BioMo Ipo mojanbInii po3BUTOK IIi€i cuc-
TEMH, L0 pealli3yeThcsl y HOBOMY KoMIuiekci « TapanTyim».

Ha puc. 14 HaBeneHO CIiBBiTHOILIEHHS XapaKTEPHUCTUK
(uacroraux nianazonis) BPJIC (IIpHK) nitakis I[IC3CY
nirakiB Ta 3aco6iB PEB npornsHuKa.

HeoOximHo BiamiTuTH, 10 3acoou PEB npoTtuBHuKa 0X0-
TUTIOIOTh IIUPOKHUH CHIEKTP YacToT, a came Jianaszonu: VHF;
UHF;L; S; C; X; Ku, uio ¢akTuyHO npu iHTCHCUBHOMY iX
3aCTOCYBaHHI YHEMOXKIJIUBIIOE Oe3MeperKkojHe BUKOPH-
cTaHHs1 0OPTOBHX 3ac00iB 3B 53Ky, HaBirauii, 00OpTOBUX
PJITIK niTakiB, kopuroBanux 3a GPS 3aco0iB ypaxenns. Jlo
Haio1bI HeOe3neuHnx komiuiekciB PEb MmokHa BigHecTH:
ACII P-330X «Kutensy, «Kpacyxa-4», «Xi0iHwm», CTaHIlSA
neperkon CITH-30, cranuist P-949 BB.

BUCHOBKHU

[IpoBeneHuit y crarTi aHami3 BKa3ye Ha HEMOXKITHBICTh, Ha
TENepIlIHIA Yac, CHMETPHUIHOTO MPOTHCTOSHHS aBiamii [1C
3CY cTBOpEeHOMY aBiallifHOMY yTPyIIOBaHHIO TPOTHBHHUKA,
0co0NHBO, ¥ pa3i MacOBaHOTO 3aCTOCYBAaHHSA aBiallii mpo-
THBHHUKOM.

KpiM 3Ha9HOI KUTBKICHOI TIepeBary 3aisTHOTO YTPYHOBAHHS
mitaxiB TakTraHOI aBiarii p® mitaku [1C 3C Ykpainu 3a cBoiM
OCHOBHHUMH OOOBHMH BIIACTUBOCTSIMHU CYTTEBO IIOCTYIAIOTh-

cst itakam BIIC p®. B nepury uepry 11e CTocy€eThesl JaIbHO-
CTi BUSIBJIEHHS NOBITpsiHUX 1inei (1,5 — 2 pa3u) Ta nanpHOCTI
mmycky A3Y Ha cepe/IHiX Ta JajbHIX JUCTaHLisAX. Takox, Oinb-
LIICTh 3aCTOCOBAHMX JIITaKiB TAKTUYHOI aBiallii MPOTHBHHUKA
MalOTh BJIACTUBOCTI OaratodyHKIIOHAIBHOCTI, 1110 HaJa€ iM
TriepeBary y BUpIIIEHHI OUIBII IMPOKOTOo KoJjia 3a/1a4.

TakuMm 4MHOM, IPU BUKOPUCTAHHI HAasBHOTO MapKy TaK-
TUYHOI aBianii BUHUKA€E HEOOXIAHICTh KOMIUIEKCHUX HECHU-
METPUYHHMX ITIAXOMIB, IO Nependayac:

- HaB s3yBaHHs BUrigHux s [1IC 3CY ymoB BeneHHs
00i0BHUX [Iili y TIOBITpI, BUCOKY CTYIIEHb B3a€MOJIT 13 cCHiamu
ta 3acobamu [1I10 Bcix piBHIB JUI B3aEMHOTO IPUKPUTTS;

- HaB’sI3yBaHHs IPOTUBHUKY BeIECHHs 00HOBUX Aii y mo-
BiTp1 Ha OJIM3BKUX BIICTaHAX HEBEIMKHMH I'pyNaMH, 1032
30HO¥0 fi1 BoraeBux 3aco0iB 1110 ta PEB mpoTtuBHuKa;

- IIMPOKE 3aCTOCYBAHHs 0E3IMUIOTHO] aBiallii, y ToMy 4uc-
71 oneparuBHO-TakTHuHOTO piBHIB (II kmac BiAK), y Tomy
YHCITI y KOOPJAMHALIT 3 MIJIOTOBAHOIO aBialli€lo;

- 3aCTOCYBaHHsI HOBHX IPUHIIMIIIB HAHECEHHS aBlalliitHUX
yzaapiB 3a gornoMoroto A3Y 3i 301IbIIEHOI0 AANBHICTIO ITyCKY
(ckupmaHHs), y TOMY YHCIIi HA MaJIMX BUCOTaxX 3 IHTEHCUBHUM
MaHEBPYBaHHSM B peKUMi KaOpupyBaHHs [7].

[Ipu BupimeHHI NMUTaHHS HaJaHHS MaTepiajJbHO-TEX-
HIYHOI JIOTIOMOTH CJIiJl 30CEpEANTH yBary Ha MOoCTa4aHHi
6araTo(yHKIIOHAIBHUX TAaKTUYHUX BUHUILYBa4YiB HOBUX
Mozaudikaiii, a Takox A3Y, y TOMy YHCII TaKUX, 110 MOKYTh
OyTH ajanToBaHi AJIsl 3aCTOCYBAaHHS 3 HASBHUX TaKTUYHUX
6oitoBux Jitakis [1IC 3CY, 3 MiHIMaJIbLHUMHU BUTpaTaMu Qi-
HAHCOBOTO Ta YaCOBOTO PECYPCiB IS iX ajanTariii.

CIIUCOK MOCUJIAHDb

1.  World Air Forces 2022. [Enexrponnmii pecypc]| — Pe-
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IOIXOMIOB K OLIEHKE OOEBBIX ITOTEHIIMAIOB X OOEBBIX
BO3MOJKHOCTEH aBHAIMOHHBIX (hopMupoBaHHii. Boe-
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JliTakn BINCbKOBOIO NPU3HAYEHHS

3.

10.

I1.

12.

CemoHn B.1., Jleoutses O.5., Kotos O.B. Cyuacui
MeTo/1 00HOBUX MOTEHIIIATIB B IPUKITATHIX 3a/1a4aX
IUTaHYBaHHS PO3BUTKY Ta 3aCTOCYBaHHS TaKTHYHOI
aBianii: moHorpadis. Kuis: Hau. akan. oboponu
VYkpainu. 2009. 336 c.

O BOEHHOM NOTEHIIMAJIE POCCHU U YKpauHbI Ha oHe
BoiHEI Ha JlonOacce. [Enexrponnuii pecypc] — Pe-
XKHUM octyy: https://www.aa.com.tr/ru.

Ckinbku 00HoBHX JiTakiB Mae pP Ta IKUMHU € 11ep-
CIIEKTHBH pociiicbkoi BilicbkoBoi aBiauii. [Enexrpo-
HHUI pecypc]. — Pexxum noctymy: https://defence-ua.
com/.

Poccust ncronp3yeT st aBuayiapoB o YKpauHe
oxono 40 a’poapomoB, B ToM uucie B benapycu u
Kpeimy. [Enexrponnuii pecypc]. — Pexxum noctymy:
https://nv.ua.

Kymnip C.B., Cinkos B.1., 3ipka A.JI. Kpasuyk I.C.
YnockoHaneHHs: 00MOOMeTaHHS 3 KaOpUpPyBaHHS 5K
3aci0 miABUILEHHS eeKTHBHOCTI O0HOBOTO 3aCTOCY-
BaHHS YAapHOTO JIiTajabHOrO anapary. O30poeHHs Ta
BilicekoBa Texnika. Kuis: [THAI OBT 3C Vkpainu.
2021. Ne 3(31). C. 67—71.

Gripen E-series. [Enexrponnuii pecypc]. — Pexxum
nmoctymy: https://www.saab.com/products/gripen-e-
series.

ITepenossie AOAP-pagaps! a1s CTPOEBBIX U MEP-
CIEeKTUBHBIX «Mul0B»: HEBUJAHHBIH paHee MO-
tennuan ooHoeiaeHus BIIC (4. 1). [Enextpo-
HHH pecypc]. — Pexxum moctymy: https://topwar.
ru/108640-peredovye-afar-radary-dlya-stroevyh-i-
perspektivnyh-migov-nevidannyy-ranee-potencial-
obnovleniya-vks-chast-1.html.

[IporpamMMa MonepHHU3AMK TAaKTUYECKOTO UCTpE-
outens «I'punen». [Enekrponnuii pecypc]| — Pe-
UM poctymy: http://factmil.com/publ/strana/
shvecija/programma modernizacii_takticheskogo
istrebitelja_gripen 2016/49-1-0-994.
MmuoroueneBoit ucrpeourens Cy-30. [Enexrponnuit
pecypc] — Pexxum nocrtymy: https://structure.mil.ru/
structure/forces/air/weapons/aviation/more.htm.
Uctpeburens Cy-35 — TTX, ¢oTo ¢ moaHbIM BoOpy-
sxeHueM. [Enexrponnuii pecypc] — Pexum nocryny:
https://aviakatastrofa.net/samolety/istrebitel-su-35-
tth-foto-s-polnym-vooruzheniem.html.
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Zirka A., Kozlov V.

ASSESSMENT OF THE COMBAT
CAPABILITIES OF TACTICAL AVIATION
AIRCRAFT OF THE RUSSIAN FEDERATION
IN THE WAR WITH UKRAINE

The article presents the results of the analysis of the
tactical aviation group formed by the russian Federation in
the operational zones around the border with Ukraine. The
qualitative ratio of the tactical aviation parks of the Air Force
ofthe Armed Forces of Ukraine and the involved group of the
AirForce ofthe Air Force of the russian Federation was studied.
The main factors in the operational-tactical environment
that affect the course of hostilities with the use of aviation
and are contained in the air have been established. The main
parameters of the tactical and technical characteristics of
tactical aircraft, which have the greatest influence on air
superiority in real combat conditions, have been determined.
The individual characteristics of certain types of tactical
aircraft of the Western partner countries were studied, the
means of radio-electronic warfare used by the enemy to
suppress the radio-electronic means of tactical aviation of
the Air Force of the Armed Forces of Ukraine were analyzed.
The main directions for tactical and technical approaches
to increase the effectiveness of the use of tactical aircraft
in operations against air and ground targets have been
determined.

Keywords: tactical aviation, combat aircraft, combat
effectiveness, complex indicators, electronic warfare
complex, active interference.
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036po€HHA Ma 8ilicbkosoi mexHiku 36poliHux Cun
Ykpainu, m. Kuis)

AHAJI3 MOXKJ/IMBOCTEW
POCIi 1O IOKAJIBHOMY
3ACTOCYBAHHIO TAKTUYHOI
ANEPHOI 36POI

B cmammi nposedeHo aHaniz apceHasny makmu4Hoi

A0epHOi 36poi pocii ma nposedeHo oyiHku macwmabie i Ha-
Cn1iokig 8 pasi if I0KAsIbHO20 3dCMOCYB8AHHSA.

Cb0200HI peanbHO icHylomMb 3a2po3u, fAKi Noe’s3aHi 3
MDKHAPOOHUM mMepopu3Mom md, 0co6/1u8o, 3 3a80100iH-
HAM | BUKOPUCMAHHAM cucmem s0epHoi (3anopizbka AEC),
XimiyHOI U 6ionoeiyHoi 36poi (nionpuemcmea ma nabopa-
mopii Ha MUMYacos8o OKynosaHux mepumopisx) abo ok-
pemux ii enemeHmis (Cegacmonosbcokuli ma Xapkiscokuli

peakmop) nio 4yac sedeHHA 6oliosux 0ili HA mepumopii

Ykpaitu. AHani3 3asHayeHUx o06cmasuH ceioyume, Wo nu-
MAHHA XiMiyHO20, 6iono2iyHo20, padiayiliHozo, A0epHo20
3axucmy 36poUHUX CUS i HaceneHHs y Cy4acHUX ymMosax
3a/1UWAEMbCA 00CUMb AKMYaibHUM Ma 8UMdzde Wauo-
K020 ma 06’ekmuBHO20 OUIHIOBAHHS 06CMAHOBKU, npose-
OeHHsA 8 0bmexeHi mepMiHU nikeidayii Hacniokie MoXu-
8020 3dCMOCYBAHHA NPOMUBHUKOM XiMi4HOI, 6i0/102i4HOJ,
padiayitiHoi, a0epHoi 36poi, pyliHyeaHb NomeHyiliHO He-
6e3neyHUx 06’ekmis, NOHOB/IEHHA 60€30aMHOCMI BiliCbK
i 30ilicHeHHA WUpPOKO20 MaHespy 36epexeHUMU cunamu i
3acobamu.

Knrouoei cnoea: sdepHa 36pos, 36posa mMacogozo ypa-
JKeHHA, mMakmuyHa A0epHa 36pos, adepHul yoap, A0epHi
6o€20n08KU, A0epHUll 60€3apAad, NOMYXHOCMIi A0epHO20
8UbYXy, MOOEIIBAHHA HACIOKi8.

BCTYII

3arpo3a NoBHOMacImITaOHOTO BTOPTHEHHS pocii Ha Te-
putopito YkpaiHu 3Mycuia KepiBHUIITBO OLIBIIOCTI KpaiH
CBITY HE TUIbKU BH3HATU PEAJIbHICTD 1 CEPHO3HICTh 3arpo3u
3acTocyBaHHs 30poi MacoBoro ypaxeHHs (3MY), HeOe3neku
XIMi9HOTO, 010JI0TIYHOTO, paniauiiHoro, saepuoro (XbP)
3apa)KeHHsI BHACHIJIOK PYHHYBaHH: ITOTEHIIHHO HeOe3mney-
Hux 00’ exTiB (nani [THO), ajne i poOUTH KOHKPETHI KPOKH Y
HanpsIMKy MPOTHUIIT IIMM BUKJIMKaM HalllOHaJIbHIN Oe3mer.

Po3BuTOK MOAIiH Y CBITI 32 OCTaHHE JAECATUIITTS IOKa3ye
CTIHKy TeH/IeHIio J10 Toro, mo 3MY crae Bce OiIblI Bax-
JIMBUM BOE€HHUM, TOJITUYHUM, €KOHOMIYHUM Ta TIPAaBOBUM
YHMHHUKOM (11 MTOKa3aIK HACIIIKY CIajaxy emijeMii Bipycy
COVID-19, mxepero sIKoro JI0 1€l mopu He i1eHTH(HIKOBAHO).
He nuBnsunch Ha npukitan YKpaiHu, iHII KpaiHH CBITY He
TIIBKY HE BIIMOBIIIKCH Big 3MY, a 1 aKTHBHO MPOJOBXYIOTh
ii po3BuBary. Kity0 simepHUX aepikaB MOCTIHHO PO3IIMPIOETh-
¢, HE 3Ba)Karouy Ha CAaHKIli CBITOBOI CIIiIBLHOTH. BiliCEKOBI
JIOKTPUHHU 0araTbox JepiKaB JOITyCKalOTh 3aCTOCYBaHHA 3MY
MPOTH KpaiH, 10 HE BOJIOMIIOTH Ii€l0 30p0€r0. 3aXuCT Bif
3MY BXOAWTb O NPIOPUTETHUX HAPSIMKIB PO3BUTKY 030pO-
€HHSI Ta BiiicbKOBOI TexHikH KpaiH-uieHiB HATO.

B pas3i 3actocyBanus 3MYVY BilficbkaM OpUAACTHCS TiSTH
B YMOBaX pa/li0akKTUBHOTO, XIMIYHOTO, & MOXJIMBO, 1 6ioi0-
TIYHOTO 3apayKeHHs, MpoBoauTH 3axonuTi XbPS po3Binkwy,
crneuianbHOT 00poOKH Ta iHIII, 32CTOCOBYBATH 3aCO0H 3aXH-
cTy. be3yMoBHoO, 11e BIUIMHE Ha XapaKTep BeJeHHS O0HOBHX
niit. I e HeoOXiMHO BPaxOBYBaTH.

Pa3oM 3 TUM, B HOBHX T€ONOJIITHYHUX peatisix, 30post Ma-
COBOTO ypa)KeHHs1, 30KpeMa sJIepHa, B pyKax pocii mepeTBo-
puIIach 31 30poi CTPUMYBaHHSI HIIKX SISPHUX Ta HESIEPHUX
JIeprKaB B 3000 IIAHTAXKY Ta 3aJIIKyBaHHS [IUBITI30BaHOTO
CBITY. 3 TAKMMH PEAJIisIMH CBIT II[¢ HE CTHKABC.

Taknum 4MHOM IOCTa€ Ba)KJIMBa MPHUKJIIaJHA HAayKOBa 3a/1a-
Ya aHaJli3y MOXJIMBOCTEH pOCii 10 3aCTOCYBaHHIO SIIEPHOT
30poi, 30KpeMa TaKTHYHO1, B TOMY YUCIIi Y BUMIpi Tak 3BaHOI
«OOMEKEHOT sIICPHOT BITHNY, 8 TAKOXK MOXKITMBUX MAcCIITa01B
Ta HACJIKIB 3aCTOCYBaHHS ITi€] 30poi.

AHAJII3 OCTAHHIX JOCIIAKEHb

I IYBJIKALIA

[MuTanHsAMHU aHANi3y apceHany saepHOi 30poi po-
cii 3aiimManucs Ta 3aiiMaroTbes Taki BUeHi, sk 1. Sutyagin,
H. Kristensen, A. Arbatov, N. Sokov, M. Korda Tta inmri, a
MUTAaHHSIMA MOJICITFOBaHHS MacIITabiB Ta HACTIKIB 3aCTO-
cyBaHHs 11i€i 30poi — W. Daugherty, B. Levi, F. VonHippel,
W. Arkin, R. Fieldhouse Ta in. Pa3om 3 TiMm, icHye po30ixk-
HICTh MiX IIUMH JOCIIPKCHHIMH. J[OCTITHUKY apceHary
3MY, Marouu YUCIeHHAN 00csT iHpopMaIlii o0 TaKTH-
KO-TEXHIYHUX XapaKTEPUCTHUK, CKIaTy Ta KiTbKOCTI SAepHOT
30poi, K MMPAaBHUIIO, HE MOAETIOIOTh MAcIITa0u 1 HACHI KK 11
3acToCyBaHHS. B Toif jke gac, (haxiBIli 3 MUTAaHb MOJIEITIO-
BaHHS HE 3aBXIHM KOPEKTHO OIIHIOIOTH BXIiTHI MaHI MO0
TTX spepHoi 30poi, HE 3aBXKIU KOGKTHO OEpPYTh IO YBaru
MOXKJIMBI CIIeHapii il 3acTOCYBaHHS, XapaKTEPUCTHKH IIUIeH
aTaky Ta 0OMEXYIOTECS MAaCOBAaHIMHU a00 TOYKOBUMHU Bapi-
aHTaM¥ 11 3acTocyBaHHs. [[UTaHHS MOJETIOBAaHHS MACIITa01B
Ta HACJIJIKIB JIOKATBHOTO 3acTOCyBaHHSI 3MY 3 IpUB’SI3KOI0
IO peaTbHOTO apCeHaly KpaiH, 10 BOJIOIIOTH i€k 30pO€to,
Y HayKOBI# JIiTeparypi Bce Lie JOCHUTh €1a00 PO3KPHTI.
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Meroto i€l poOOTH € OIIHKAa MOXJIMBOCTEH pocii 3 J10-
KaJhHOTO 3aCTOCYBAHHS TAKTHYHOI SJEPHOI 30p0i, a TaKoXK
MOXITUBI MACIIITA0H 1 HACIIAKH TAKOTO 3aCTOCYBaHHS 3 Bpa-
XYBaHHSIM PEabHOTO CTaHY SIICPHOTO apCCHANY i€l KpaTHH.

PE3VJIbTATH JOCJIIKEHb

30post MacoBOTO ypaXXeHHS (IaepHa, XiMivuHa, O10T0TiHHA)
SIBJISIE COOOI0 CKITAHY, PO3TaTy:KeHy MEPEXKY Pi3SHOMaHITHIX
(hYyHKIIOHATTFHAUX €JIEMEHTIB, SKi B CYyKYIHOCTI 1 JOPMYIOTH
MOJKIIMBOCTI IIOJ0 3aCTOCYBaHHS Takoi 30poi. Bona mo-
TpeOye cremiaabHIX CXOBHII JJIs 30epiranus (3 CyBOpUMH
BHMOTaMH 10 O€3II€YHOCTI, 3aXMIIEHOCTI Ta KJIIMaTHYHUX
YMOB), CHCTEMH PEMOHTY, OOCIIyTOBYBaHHS Ta KOHTPOJIO
mpare3naTHOCTI miel 30poi, cremiaTbHUX MTPOTOKOIIB IO
MIPUBEACHHIO i1 B 00i10BE IMOI0KEHHS, MIATOTOBIEHOTO OCO-
6oBoro ckmaay mis ii 3acTocyBaHHS, 3aC00iB TOCTaBKH,
CUCTEMH aBTOMAaTHKH Ta BIIACHE CIIEIIaIbHUX 00MOBHUX Ya-
CTHUH U CTBOPEHHS BiIMOBITHUX 0 TaKTUKO-TEXHITHUX
XapaKTepUCTHK BpayKaroduXx (haKTopiB.

Bech xomIureke 3axomiB Mox0 po3poOKH, BUPOOHHUIITBA
Ta yTPUMYBaHHS 30p0i MacOBOTO YpasKeHHS € JyXKe 3aTpar-
HUM, TOMY 0€3 iCTOTHOTO 3HIKEHHS T0OpoOyTy HaCeleHHS
BOJIOZITH IIi€I0 30pO€I0, a THM ITaue BCiMa BUIaMHU Ii€i 30poi,
MOXYTh TUIBKH [Ty’Ke 3aMOXKHI KpaiHu.

IcHyTOTH pi3HOMAHITHI TiIX0AW A0 KiIacudikarii saepHoi
30poi, IpoTe 3araJbHONPHIHATOL CHCTEMH TaKoi KIachdika-
1ii He icHye 1o cux mip [1, 6, 8, 12]. I 3pydHOCTI B HamIii
poboTi OyaeMo KOpUCTYBaTHCS pOOOIM BapiaHTOM TaKoi Kila-
cudikarii (puc. 1), IKuif He IPETEHIy€E Ha YHIBEPCAIHHICT.

Ha puc. 1 no3nayeno yepe3 PBCH — pakerHi Bilicbka
crpareriqynoro npusHaueHHs; BKC — BilicbkoBO-KOCMiuHI
cui; BM® — BiiicekoBo-Mopcebkuii ¢utot; CB — cyxomyTHi
Bificbka. [1iJ OmiHKaMU MOTYKHOCTI 00€3apsay Ciix po3y-
mitu: Haamanui <1 Kr; mammii 1 — 10 Kt; cepenniii 10 —
100 Kt; Benmukuit 100 — 1000 Kt; nHagsenukuii >1000KT.

B HaykoBiii sliTeparypi po3nIsAal0ThCsl pI3HOMAaHITHI Ba-
piaHTH MOXKIIMBOTO «O0OMEXEHOT0)» 3aCTOCYBaHHS SIEPHOT
30poi. TeopeTryne 0OrpyHTYBaHHS OOMEXEHOTO (JIOKAJIBHO-
T0) SIIEPHOTO yIapy 3HAHIILIO CBOE BiOOPaXKEHHS B pOOOTax
I'. Kanna, P. Jlenma, ®. Mixkme, I'. Kicinmxkepa, P. Ocryna,
K. I'pes, M. Makrsaiipa, I1. Moprana, C. IBanoBa, B. Kyui-
xoBa, B. [TaBnoBchkoro ta iH. Pa3zom 3 Tum, ciiix Bpaxysary,
110 YiTKOi MeXI1 M’k MaCOBaHUM, JIOKaJIbHUM (OOMEKEHNM )
Ta TOYKOBUM 3aCTOCYBaHHSM siiepHOI 30poi Hemae. [Ipote
Il MACOBaHUM HaW4acTille PO3yMi€ThCs 3aCTOCYBAHHS
30poi MacoBOTr0 ypakeHHs1, 30KpeMa sJIEpHOI, 10 BCIM KITIO-
YOBUM 00’€KTaM Ha TepUTOpii BOpoxkoi kpainu. JlokansHe
3aCTOCYBaHHs 00MEXY€EThCsl OHUM abo KiJIbKOMa paiio-
HaMH, a TOYKOBE — IKUMOCH OJHHMM 00’ €xTOM. BifgmosimHi
palioHH MOXYTb 3HaXOIUTHUCS Oe3I1ocepeiHbO B paidoHi JIiHiT
3ITKHEHHS CTOpPiH (3acTOCyBaHHs O€3M0CEepeaHbO MO Biii-
CbKaM CYNPOTHBHHUKA), B MICISIX PO3TaIIyBaHHs KJIIOUOBUX
BilficbKOBUX 00’€KTiB (mTabdiB, ckianiB 30epiranas [IMM,
Ooenpuracis, TEXHIKH, BIICBKOBHX pPe3epBiB, MICISIX PO3-
TaIlyBaHHS ITyCKOBHX YCTAHOBOK OIIEPAaTHBHO-TAaKTUYHUX
paker, 1ajieKo0ifHNX CHCTEM 3aJII0BOI0 BOTHIO, CUCTEM
[ITO Ta ITPO, aBiaba3, BilicbkOBO-MOPCHKHX 0a3), a TAKOX
B IIMOOKOMY THIIy TEPUTOPII CyNIPOTUBHHUKA (KITIOUOBI MicTa,

| AJEPHA 35POS
4 L 4 L 4 L
' ' | | !

Ipunnun Hocit IoTyxHicThH Ha o36poenni Cepenosuine
1 poGoTH ] ] 6Goesapany [ | | cnpamosanns
—‘ AToMHa | —| CrpaTeriusi | —| Hammani | —| PBCH —| Hazemua
_‘TCDMOHI[CDHa | —| Taktuuni | —| Mami | —| BKC —| [ToBiTpsiHa
—| Cepenni | —| BM® —| Bucorna
—| Bemuki | —l CB ‘| [Tinzemua

—| Hangonna

—| ITinsoaua

Kocmiuna

Puc. 1. PoGounii BapiaHT mOKa3HUKIB U1 Kiacudikarii sspepHoi 30poi pocii
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LEHTPU IPOMHCIIOBOCTI, KJIFOYOBI 00’ €KTH iHPpacTpyKTypH,
LEHTPH NPUHHATTA piniens). [lepmri 1Ba BUMaaku 3acTocy-
BaHHS € YHCTO BIliICEKOBHMH, B TOH 4Yac K OCTAHHIH CIIij
CKOpilll KJ1acu(iKyBaTH, sIK 3aCTOCYBaHHS 30po1 IPOTH MHp-
HOTO HaCEJICHHS.

Koy My po3riisiiaeMo BapiaHT JIOKQJIBHOTO 3aCTOCYBaHHS
30poi MacoBOT0 ypa’KeHHs, MU NTOBHHHI BpaxyBaTH II€BHI
O0OME)XEHHS1, BUXOASYH 3 ITPU3HAYEHHS Ta (QyHKIIOHAJIBLHUX
MOXKJIMBOCTEH pi3HUX BUIIB L€l 30poi. Buxomsun 3 Maci-
Ta0iB Ta HACTIJKIB 3aCTOCYBaHHSI, MU ITOBHHHI BiJICIKTH Ty
30po10, sika He IIPUCTOCOBAHA JUISl YPAXKEHHS SIKMXOCh OK-
pemux 00’exTiB abo JIoKaIbHUX paiioHiB. Jo Takoi 30poi,
Ha HaIlly IyMKy, CJIiJ{ BIIHECTH CTpaTeriuHy siiepHy 30poro,
KOHTAario3Hy Ta BUCOKO KOHTario3Hy 0ioioriuyHy 30poro, a
TaKOXX XIMIYHY Ta Oi0JI0TiuHy 30010, 1110 MOXKE JJOCTaBISATHCS
HOCISIMU CTpAaTeriqHoro piBHS (OaTiCTUYHUMHU pakeTaMH ce-
PEIHBOI Ta BEJMKOI TAJIbHOCTI, IiIBOJHUMH aTOMHUMH YOB-
HaMH, BOXKUMH OOMOapyBajbHUKaMu). TakuM YUHOM ISt
JIOKaJILHOT'O 3aCTOCYBaHHS OyJIeMO BBa)KaTH ITPUIaTHOO TaK-
THYHY sIEpHY 30pOI0, XiIMiYHY Ta HE KOHTario3Hy Ol0JIOTiYHy
30pO}0, 1110 MOYKE JIOCTABIIATHCS HE CTPATEriYHIMH HOCISIMH.

Tenep nepeiiaemMo 10 OLIHKM MOXJINBOCTEH pocii i3
3aCTOCYBaHHS TaKTHYHOI simepHoi 30poi. Ilix TakTHyHOO
SIIEPHOKO 30POET0 B il poOOTi MU OymeMo po3ymiTi 30poro,
sIKa He MiJIaa€e i KOIHI MiDKHAPOIHI JOTOBOPH PO CKO-
pOYeHHS Ta JiKBifanito saepHoi 30poi. Takum yuHOM, i
TIOHATTS TAKTUYHOI y HAC MiJIagae JOCUTh MINPOKHHA Kilac
SIIEPHUX OOETOJIOBOK.

3rigHo 3asB o¢iniitaux ocid pocii, cranom Ha 2021 pik
BOHa MaJa 6257 simepHUX OOETOJIOBOK Pi3HUX THIIIB, 3 KX
1456 3naxonunucst Ha 6oiioBomy yepryBaHHi. Kpim Toro,
Ha 2021 pik pocis 3axekiapyBajia HaCTYITHI MOXKJIMBOCTI
HOCIiB cTpaTeriuHoi saepHoi 30poi: 1189 snepHux 3apsais
Ha MDKKOHTHHEHTAJIBHUX OalliCTHYHMX pakeTax, 816 — Ha
ATOMHHX ITiJJBOZHHUX YOBHaX Ta 580 — Ha cTparerivHux OOM-
OapayBambHUKaX. BChoro 3a omuH 3aimm Maemo 2585 saepHux
60€erosnoBok. Pi3Hi mKeperna BKa3yloTh Pi3HY KUIBKICTB CTpa-
TETIYHUX SJIEPHUX OOETOJIOBOK, 1110 3HAXOATHCS Ha 00ii0-
BOMY 4epryBaHHi. [IpoTe iX OIliHKH JIe)KaTh B OCHOBHOMY Y
mexax 1200-1600 . [3-5].

Takum unHOM, B pe3epBi y pocii Moxe 3HAXOAUTHCS TIPH-
OJIM3HO TaKa K KUIbKICTb SIEPHUX OOETrOIOBOK (11Ba 60HOBHX
KOMIIIEKTH), ToO0TO 110 50 %. 3anumniaersest me npuodnm3Ho

3057-3857 smepHuX O0€rONIOBOK. 3 HUX OLIBINIA YACTHHA —
1ie TAKTHUYHA siiepHa 30post, IUIF0C TIeBHA KUIBKICTh Oo€3apsi-
JIiB, IO 3HSITI 3 030POEHHS Ta 30ePIraroTHCS ISl TIOJANBIIIOTO
JIEMOHTAXY.

KinpKicTh TakTHYHOI si1€pHOT 30pOi, 1110 3HAXOJUTHCS Y
pd, HikonM odiniiiHo He onpumonHIoBaacs. OUiHKY Pi3HUX
€KCIIepTIB Ay>Xe CHIIBHO pi3HATHCS. IIpore, citif BpaxyBa-
TH, 110 1 MeXXa IOy Ha CTPaTEriyHy Ta TAKTUYHY SAEPHY
30poI0 € CHIIBHO po3MuToro [2, 3, 7, 10]. Tomy mesiki saepHi
3apsiiu, O y OAHIN KpaiHI MOXYTh BBa)KaTHUCS CTparerid-
HUMH, Y 1HIIIH OynyTh KiacudikyBarucs, sk TaktuuHi. Ha-
BE/IEMO OLIHKH KUTBKOCTI TAKTUYHUX SAEPHUX OOENpPHITAciB
JIeSIKMX JIOCIIITHULIBKUX opraHizauiii: ~4000 (ociigHuipKa
cinyx0a kourpecy CIIA), ~2000 (penepauiss amepuxan-
cpkux BueHux), 1040 (KopomiBcbkuii iHCTUTYT 000POHHMX
nociimkens), 1000-2000 (LIPY), no 2000 (MinicTepcTBO
o6oponu CIIA). [lexto B3araii BBaXxae, o pd Mae TiJIbKH
KiJIbKa THCSY OAMHUIb TAKTUYHUX sIEPHUX Ooenpunacis,
IO CITMCAHI Ta MiUISATraoTh 1eMoHTaxy. Ha nyMKy Oiib-
mocri gocmigaukiB (H. Kristensen, N. Sokov, R. Ashley Ta
iHI1) 6mkde 1o ictuan mudpa y 2000 spepHuX 00€3apsiiB.

[Ile OidbII CKIATHUM € MUTAHHS PO3IOALTY TAKTHYHUX
SIEPHUX OOENpHUIAciB BiMOBIIHO 10 iX NIPHU3HAYEHHS 3a
3aco0amu 1ocTaBKH. Y Tali. | IpUBOAATHCS OLIIHKY JESIKUX
oprasizamniil 1OCIiTHUKIB Ta KypHAIICTIB CTOCOBHO PO3IIO-
JIUTy TaKTUYHUX sIepHUX Ooenpumacis [4, 5, 9, 12].

Cuain 6paru 1o yBary, mo y 90-1i poku pocis Opana Ha
ce0e OTHOCTOPOHHI 3000B’ I3aHHSI 31 3MCHIIICHHS TAKTUYHOL
sIepHOT 30poi: 3HUIIMTH BCi apTUIIEPiCHKI Ooenpunacu
i Miam — 110 2000 poky, 50 % 3eHITHUX SIEPHHUX pPaKeT —
1o 1996 poky, no 33 % pakeT MOPCHKOTO Oa3yBaHHS — JIO
1995 poky, Ta 1o 50 % sinepHOi 30poi moBiTpstHOTO Oa3y-
BaHHS 10 1996 poky. [Ipn npomy Oynu 3asiBH BiliCHKOBUX
PO BUBEJEHHS 3 001OBOTO CKiaay (ajne He 3HUIICHH:!)
BCIX SIZIEPHUX apTHIIEPIHCHKUX CHapsAIiB Ta MiH. OcTaHHE
MUTaHHS 3aJUIIAETHCS BIIKpUTUM. PazoM 3 TuM, HasBHa
iHpopMais, o npotsiroM 90-x pokiB Oyau 3HATI 3 030po-
€HHS SIIepHI apTHIIEpINCHKI cHapsiu Ta siuepHi dyracu, 30-
kpema 152-mm 3BB3 —y 1991 poui, 203-mm 3BB2 —y 1997
poui. BignosinHi 6oenpunacu Oynn HaWOLIBII TOITMPEHUMH
(1-2 THc. wT.) B Kareropii siepHUX OOETOIOBOK HaAMaIOl
Ta Masoi noryxHocti (1o 10 Kr). Bizomo Takox, 1o repmin
30epiranHs nux 6oenpunacis ckiagae 10—15 pokis, micis

Tabmurst 1. OiHKY po3NOALTY TAKTHYHHX SISPHUX OOETPHUITACIB IO BUAAX, POIaX BIHCHK pocil,
MPU3HAYCHUX JUIS X 3aCTOCYBaHHS

J1o AKHMX BHJIIB, OmiHKa KUTBKOCTI TAKTUYHUX SIEPHUX OOErOJIOBOK
POAIB BLICHK CTOKroJIbMCbKUH Denepanis IBan CiyeHs, Ounexkciit ®eHeHko, Irop CyTsrim,
TpuItHcaH MDKHApOJHHAN JOCTITHHUKIB YKpaiHCHKHIA IHcTuTyT IpoGIIeM Kopomiecrkuit [HcTUTYT
IHCTUTYT Aa1epHoi 30poi KYpPHATICT MiKHapoHOT O6e3nekn | 0OOPOHHMX IOCTIIKEHb
JIOCTIKEHHS MUPY CIIA PAH
BKC 650 500 800 800 (3 Hux 300 — 334
MOpCBKa aBiartis)
BM® 730 935 500 500 (3 Hux 250 — 330
KpHJIaTi paKeTH)
IO, ITPO 425 380 600 630 68-166
CB 140 70 1000 128-201
3aranom 1945 1885 2900 1930 860-1031
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4Oro MMOBIpHICTb IX HE CHpPALIOBAHHS ICTOTHO 3pOCTaE,
TOMY BOHHU MOTPeOyrOTh a00 yTHIii3alii, a00 IIaHOMIPHHX
poOiT 3 mpomorxkeHHs pecypcy. Hocii o nux Ooenpuracis
(tabm. 2) no 1i€el Hopy 3HaXOAATHCS Ha 030pOEHH] apMil pocii
Ta BUKOPUCTOBYIOTH 3BHYaliHI Ooenpumnacu. Takox y Hei €
B/IOCTaJIb 30pOOBOTO ILTYTOHIIO, 3 SIKOTO 32 OTpedu, B pasi
30epexeHHs] BUPOOHNYOT MOTYXHOCTI, MOXKJIMBO y CTHCII
TEPMiHU TPUCTYIIUTH 10 BUPOOHHIITBA HOBUX sIZEPHUX 0O-
€NpHIIACiB JI0 IIUX HOCIIB. Bce e Bkasye Ha Te, 10 CKopil
3a Bce 10 2010 poky pocist mo30ynacs nux OOENpHUITACiB,
BiJIIaBIIM TIepeBary OibIl MMOTYXHUM TaKTHYHAM OO€Tro-
JIOBKaM IOBITPSTHOTO Ta MOPCHKOTO Oa3yBaHHS, a TAKOX OIIe-
PaTUBHO-TaKTUYHUM Ta TAKTHYHUM PAKETHUM KOMIUIEKCAM.

3 IpOBENICHOTO aHaJIi3y CIijl 3pOOUTH BUCHOBOK, 1110 €BO-
JIFOLILSt TAKTUYHOT siAepHOi 30poi pocii mpoBoamIIacs 3a paxy-
HOK 3MEHIIIEHHS KUIBKOCTI siIepHUX OO€ETOIOBOK, 1 B TOH ke
Yac IiIBUIIEHHS X HaJIIHHOCTI, KEPOBAHOCTI Ta 301IbIIIEHHS
MOTYXXHOCTI. SIKIII0 BiIKMHYTH siIepHI OO€NpUIIacy HaMaol
Ta Mayoi noryxHocti (1o 10 Kr), sixi pocist BiznoigHo 10
il 3000B’s13aHb [TOBUHHA OyIa 3HHUIUTH, TO HA 030POEHH] Y

Hel 3auImmincs 6oerpunacy, siki TITbKH YMOBHO MOXKIIHBO
Ha3BaTH TAKTUYHUMHU, TAK SIK BOHHU HE ITiIIa1al0Th ITiJ1 %O/~
HI MDKHaApOJHI JOrOBOPH PO CKOPOUEHHS Ta JIKBiJamiro
siepHOi 30poi. SIK BU3HAIOTH caMi poCisHY, 11i Ooenpumnacu
3a CBOEIO ITOTYXXHICTIO CJIiJI BIIHECTH A0 CTPATETIUHUX, AKi
PO3MIIIYIOThCS Ha TAKTUYHUX HOCIsX. OCOOIMBO 1€ CTOCY-
erbest OTKP «Kaniop» ta paker X-22, X-32, po3MilieHux
Ha 6omOapayBanbHuKax Ty-22M3.

Ipu omiHIi MacmTabiB i HACTIIKIB 3aCTOCYBaHHS 30poi
MacoBOT'O YPa)KeHHS CIIil 3BEpHYTH yBary mepul 3a Bce Ha
sIIepHY 30pOI0, SIK TaKy, 10 POCisi FAPAHTOBAHO MA€ y CBOEMY
apceHali 1 BIAKPUTO JeKJIapye PO MOXKIHUBICTS ii 3acTocy-
BaHHS 32 TICBHUX YMOB. BiqmoBigHa oliHka morpedyBaTume
JIeSIKHUX MOSICHEHb, YTOUHEHb 1 IPUITYIIEHb.

[To-mieprie, crpareriuHa i TakTH4HA siIepHA 30pOst iICTOTHO
BiJIPI3HSIOTHCS 32 CBOIM Ipu3HaYeHHsIM. CTpareriysa sjep-
Ha 30post po3rIsiaaeThes KpaiHaMu, 10 HEIO BOJIOAIIOTb, SIK
3aci0 cTpUMyBaHHS IHIINX SAEPHUX AeprkaB. BiamosigHo 1o
MIpU3HAYEeHHs BOHA 1 po3po0isiiacs (B TOMY 4MCI It 3HU-
LIEHHS IAXTHUX ITyCKOBHX YCTAaHOBOK CTPATET1YHHUX PAKET,

Tabnuus 2. HasiBHI Ha 030po€HHI HOCIT TAKTHYHUX siEpHUX Ooerpunacis pocii (6e3 3acobis I1I10, ITPO)

3acib mocraBku HaGnkeHa KinbKicTh mng:ef;:;zgﬁ”ﬁ Ho&tﬁ;f;;?:%‘;om JlanpHicTh, KM
Aptunepis, 152 Mm
2C3 Axauist 800 3BB3 2,5 17,4
2C19 Mcra-C 300 3BB3 2,5 17,4
2C5 TiauuHT 100 3BB3 2,5 17,4
Mcra-b 150 3BB3 2,5 17,4
H-20 Ha 30epiranHi 3BB3 2,5 17,4
Aptunepis, 203 MM
2C7 Manka 60 3bB2 2 18
Minomeru, 240 MM
2C4 Tronpia"n 40 35B4 2 9,5
3BB11 2 18
ABsianis
Mir-29, Cy-27 ~300 PH-40 30
Cy24M 50 TNI200 s
Cy-34 110 TN1000 45
TN1200 45
Mir-31K 10 TN1000 45
TN1200 45
Ty-22M3 60 X-22,X-32 350 300
TakTH4Hi pakeTHi KOMILJIEKCH
Touka-Y 24 Pakera 3 simeproro BY 10 120
9H39
Pakera 3 simeproro BY 100 120
9H64
OTPK Ickanzep 140 Pakera Tamy 9M729 (o 50 500
OKP6I(()z)mi6p ~200 2600
3aco6u MOPCHKOTO 9 (48 OKP) OKP Kani6p ~200 2600
0azyBaHH:

IpumiTka: 3aco0K TOCTaBKH MPUCTOCOBAHI IO 3aCTOCYBAHHS TAKTUYHOI sIEPHOT 30poi TITBKH B pa3i 1000 aIHAHHS BiIOBITHUMH
3acobamu st ii aktuBaii. Takum 4rHOM, B TAaOJNUII YKa3aHO TUTBKU YUCIIO NOTCHIIHUX HOCIIB TAKTUYHOI sSepHOT 30poi.
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aepoapoMiB, BiiCBKOBO-MOPCHKUX 0a3, e AUCIOKYIOThCS
HOCIT si71epHOT 30pOi, a TAKOXK MiCIlb CKJIa/lyBaHHSI 1 30epiraH-
HS siIepHUX O0€3apsiniB). YkpaiHa, K BiIOMO, HE pPO3pO0IIse,
He BUTOTOBJISIE Ta HE 30epirae siepHy 30poto. TakuM grHOM,
HMOBIpHICTB 3aCTOCYBaHHS IIPOTHU Hel CTpaTerivyHol aepHOT
30poi BKpail HU3bKa.

11006 oriHUTH MOXKIIHBI MacIITa0M Ta HACHIKH 3aCTOCY-
BaHHS TAKTHYHOI sIIEPHOT 30p0i, HEOOX1THO BKA3aTH: CKUTBKH
SIIEPHUX OOETOJIOBOK IOCTYITHO ISl 3aCTOCYBAHHST; CKUTBKH
JIOCTYITHO HOCIiB; CKUTBKH 3 IIOTO YHUCIIA HOCIIB 1 SAEPHUX
00€roI0BOK MOXJIMBO 3aCTOCYBATH; 110 SIKUM 00’ €KTaM;
SIKUH KUTBKICHUH PO3IIONUT SIICPHUX OOETPHITACIB, IO IITa-
HYIOTBCS JIO 3aCTOCYBaHHS 32 HOTYXKHOCTSIMU Ta HOCISIMH
sIIepHOT 30poi; sSika cyMapHa IMOTYXHICTb 3aIJIAaHOBAHOTO
SIIEPHOTO yrapy.

Taktuuna simepHa 30posi — 1€ YMOBHO 30pos 1moJist 6010
ITiIBUIICHOT MOTY)KHOCTI. Pa3zoM 3 TuMm, neski saepHi 6oe-
MIpUIacy, HallPUKIIaJ] PaKeTH 3 AICPHUM O0€3apsiioM 3€HIT-
HO-PaKeTHUX BIHCHK, MO>KEMO BBa)KaTH YUCTO OOOPOHHOIO
30poeto, sIKi He IIPUCTOCOBAHI JUIsl HAHECEHHS yaapiB IO
Ha3eMHUX IUISX. AHAJIOTIYHO OIIBIIICTE SIIEpPHUX O0€npH-
naciB ¢ioTy (pakeTu, Topenu, MiHH) po3podisiacs JUIs
MIPOTHIii KOpabisiM NPOTHBHUKA Ta HOTO BiHICHKOBO-MOp-
cpkuM Oa3am. B YkpaiHi mpakTHYHO HEMae MiJeH A TaKoi
30poi. BUKITIOUeHHS CKJIaJar0Th KPUJIaTi pakeTH MOPCHKOTO
0a3yBaHHS, SKi BTIM NpU3HAYEH] IS YPAXKESHHS BaXKIIMBUX
LiJei B THIIy TPOTUBHUKA, a HE Ha 1oii 6oro. OTxe mpu
BIUIVBI Ha HAIIli BifiCbKa PeaiCTUYHO OIIHIOBATH PU3HK BiJ
3aCTOCYBaHHS TAKTHYHOI s,IepHOT 30pOi HOCISIMH HAa3€MHOTO
Ta MOBITPSIHOTO Oa3yBaHHSI.

[To-npyre, He Bcs TakTHYHA siiepHa 30post Oyze 3acToco-
BaHa, HAaBITh y pa3i IPUHHATTS PillIEHHS Ha TaKe 3aCTOCYBaH-
Hs1. € HEJOTOpKaHi 3aracH, ki He OyayTb BUKOPHCTOBYBa-
THCS. € siiepHi O0enpuIacy, 1o 3ape3epBoBaHi Ha BUIIAJOK
IIMPOKOMAcIITA0HNX OOHOBUX Aill CynpoOTH 1HIIMX Jep-
xaB. Tak, 30kpeMa 3a OLiHKaMHU 0araTbox aHaJITHKIB, JI0
50 % TakTH4HOI siepHOT 30poi pocii 3ape3epBoBaHi AJIs
crpumyBanHs Kurato. ITpn npomy 3 12 nentpansaux 6a3
30epiraHHs SAACPHUX OOETOIOBOK POCii 5 3HAXOMATHCS HA
VYpauri abo 3a Ypasom. Takum YMHOM, JUIsl PI3HUX CLEHAPIIB Y
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Hac 3JIMIIAIOTHCS JOCTYITHUMH NMPUOIU3HO 445 TaKTHYHNX
saepHux Oooenpurnacis (250 — BKC, 125 - BM®, 70 — CB).
Juist Yipainu 3 12 nenrpansaux 6a3 30epiraHas 0coOIHUBY
HeOe3IeKy 3 TOUKH 30pY JIOTICTHKH CTaHOBIATH binropon-22,
Boponex-45, bpstHcbk-18, 1110 po3TanioBaHi NOpiBHSIHO
OJIM3BKO /10 HAIIMX KOPJIOHIB.

[To-Tpere, MeBHA KUTBKICT SAACPHUX O0O€3aPSIIB 3aBKIAN
3HaXOIUTHCS y pe3epsi. HaBiTh pu MacoBaHOMY SiI€pHO-
MY yAapi, B Iepiiiid XBuii OyayTh 3a1isHi He Oinbie 50 %
BUJUICHUX Ha Takui yaap Ooenpumnacis. To6To B Hamomy
BHUIIaJIKy MOBa MOXKE WTH PO MakcuMyM 223 siiepHUX 00€-
npunacu (125 — BKC, 63 — BM®, 35 — CB). I1pore 1ie B pasi
HaHECEHHSI MaCOBAHOTO SIIEPHOTO yAapy.

3 BiIKpHUTHUX JpKepe iHpOopMaIlii BiZIOMO, IO B XOi HaB-
YaHb, IIPU MOJICJIIOBaHHI MacITabiB Ta HACHIJIKIB 3aCTO-
CyBaHHsI TAKTUYHOI sitepHOi 30poi 3 60Ky pocii, KiJIbKICTh
SIIEPHUX OOETOJIOBOK y IIEPIIOMY yAapi BUMiproBajacs coT-
Hsamu. Tak B xoni HaBdans HATO «Kapt branm» (1995 pik)
MOBa Hnuta npo 268 TaKTHYHUX sEpHUX OO€mpHIaciB,
B Mozeuni IIpincroHcbkoro yHiBepcutety (2019 pik) —
300 opuHUIB, a JOKTOP MEMUYHUX HayK A. XendaHna y cBo-
ix pobGorax BiB MOBY mpo 250 60€ronoBok. Ae 11e Ha BCIO
€BpoI1y B X0/l MaCOBAaHOTO SJEPHOTO yaapy!

KinpkicTs G0enpunacis 1o 3acTocyBaHHs (Hapsi Ha 3a-
CTOCyBaHH:) Oy/ie 3aJIe)KaTH BiJl METH 3aCTOCYBaHHS, IIJIaHy
Ta MOXJIMBUX IIUJIEH JJIs1 HAHECEHHS siiepHOTro ynapy. s
JIOKAJILHOTO SIIEPHOTO yAapy KUIbKICTb SIIEPHUX OOETOIOBOK
Oy/zie ICTOTHO HIDKYOIO 1 OyJie BUMIpIOBaTUCS HE COTHSIMH, a
MaKCUMyM KiTbKOMa JIeCITKaMU. MU MOXXEMO MPUITYCTHTH,
o 1 nudpa ckirane MmakcumyM — 10 % Bijx yucia 6oero-
JIOBOK JUISI MAaCOBAHOTO SIIEPHOTO yaapy, ToOTO MprOIN3HO
22 opwawi. [Ipomopuii s BKC, BM®, CB npu isomy
OyIyTh ICTOTHO PI3HUTHCS B 3aJIEKHOCTI BiJ] METH 1 Ii-
neit aus ix 3acrocyBaHHs. Tak, 11 HAaHECEHHS ynapy o
BilficbkaM B paiioHi BelleHHs OOHOBUX Iil MOXYTb OyTH
3a/isTHI MEHII OTYXHi 00€ronoBKH (m00 MiHIMI3yBaTH
LIKOZY CBOIM BiliChKaM) i3 3aCTOCYBaHHSM aBiallii Ta HOCIiB
TaKTHUYHUX pakeT Touka-VY. A OT Uil 3HUIEHHS IPOMHUC-
JIOBOTO MOTEHIiaNy Ta 00’ €KTiB iHQPACTPYKTYpH — KpUIIaTi
paketn, 6omOapayBanbHa aBianis (Cy-24M, Ty-22M3, ta
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Puc. 2. Pagiycu ypaxeHHs 0cOO0BOTO CKIIaAy Ta TEXHIKU B 3aJIE)KHOCTI BiJl IOTY>KHOCTI SIIEPHOTO BUOYXY
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iH.), OTPK «Ickanznep» 3 OUIBII MOTYXHUMH SIJCPHUMH
60€ronoBKaMH.

Tak sSIK HOTYXHICTh TAKTUYHHX SJIEPHUX OOENpHUIIACIB
JUISL 3aCTOCYBAHHS 110 BIICBKOBHM IIUISIM JIEXKHUTH Y MeKax
10—100 KT, TO cxopim 3a Bce OyayTh 3aCTOCOBYBATHUCS
aToMHi (oxHOGa3Hi) Ooenpuracy, ae Bpaxatodi Gpakropu
OyayTh KOMOIHOBaHI 3 IepeBayKaHHIAM YIAPHOT XBHJII JUIs
Ha3eMHHX Ta CBITJIIOBOTO BUIIPOMIHIOBAHHS JUIS MIOBITPSIHUX
BuOyxiB. Ha puc. 2 300pakxeHO OCHOBHI 3aJIEXKHOCTI paji-
yca ypaxXeHHs 0COO0OBOTO CKJIaJy B 3aJICKHOCTI BiJ PiBHS
Horo 3axmieHocTi (5 — nerke cxoBuiie, 4 — OMiHAAK, 3 —
oKorl, 2 — OpoHeaBTOMOO11b, 1 — BiIKpUTa MiCLIEBICTh) Ta
MOTYXXHOCTI SiIepHOTO BHOYXY, @ TAKOX pajiiyCH cepelHix
YIIKOMKEHb TEXHIKH B 3aJIEKHOCTI BiJI IMOTYXXHOCTI siaep-
HOTO BHOYXY.

Ha ocHoBI naHux, 300paXeHNX Ha pUC. 2, a TAKOX BH-
KJIaJIeHUX B Tabu. 2, 00paxoBaHO MMOBIpHI BTpaTH HaIIUX
BIHiCbK B OOOpPOHI Ta HACTYII, B pa3i 3aCTOCYBaHHS POCI€l0
MPOTH HUX TaKTHYHOI siiepHoi 30poi. [1pu ubomy, BiamoBiHi
BTPAaTH BiJ SE€PHOTO yAapy OJHOTHITHUMH OO€Er0JIOBKaMH
OJTHaKOBO{ MOTYKHOCTI 3alpONIOHOBaHO 00paxoByBaTH 3a
hopmyroro:

u, =y 55y (M
J - S t
1

Ae M ; — BTpati 0COOOBOTO CKIIajly Bil JIOKAJILHOIO yiia-
Py sAepHUMHU OOE€TOIOBKAMH j-i IOTY)KHOCTI; k; — KUIBKICTH
SIICPHHX OOETONIOBOK j-i MOTYXKHOCTI; S~ IIIOIA YPaKeHHs
BiJl siIEpHUX OOETOJIOBOK j-1 MOTYXHOCTI 0COOOBOTO CKJla-
Iy, 0 Mae i-i piBeHb 3axXUCTy; S — Mjoua, sKy 3aiimae
BiifcpKoBHil MiApo3ain; N, — KiNbKicTh 0COO0OBOTO CKIIamy
Higpo3aiiy, mo Mae i-if piBeHb 3axucty. Po3rsaorscs
HACTYIIHI piBHI 3aXHCTY: 0COOOBHUI CKJIa/l HA BIKPUTIH Mic-
IIEBOCTI, B OKOIAX, OiHaKaX, JIETKO OPOHBOBAHIN TEXHIII,
aBTOMOOLIAX, TAHKAX.

Ji1st KOMOIHOBAaHOTO SIAEPHOTO yAapy O0EroIIOBKaMH Pi3-
Hoi noTy>kHOCTI (hopmyiy (1) cimif mepenucaru y BUITISAIIL:

M-S,
Jj i

B dopmynax (1) i (2) 3pobieHO nmpuUITyIeHHs, IO DI
30H Ypa)XCHHS Bifl pi3HUX SACPHUX OOETOIIOBOK HE IMEePETU-
HAIOTBCS, @ 0COOOBUH CKJIaJ] piBHOMIPHO PO3IMOIIICHIH 110
IJIOMI, SIKY 3aiiMae miapo3nin. TakuM 9uHOM, i GOpPMYITH
JAIOTh MAKCUMAJIEHO MOJKJIMBHI BHX1J 31 CTPOIO 0COOOBOTO
CKJIaJTy Bif JIOKaJBbHOTO 3aCTOCYBaHHS sIepHOI 30poi. 3a Bif-
MOBITHUMH (POPMYITaMH MPOBEICHO MOICTIOBAHHS JTOKaJIb-
HOTO SIIEPHOTO yIapy AJIsl BiiCEK B 00OPOHI 3 PO3paxyHKY
20 % ocoboBoro ckiany — Ha BiakpuTiit micueBocTi, 10 %
— B Omingaxkax, 50 % — B oxomax, 10 % — B cnopyznax, 10 %
— B JIETKO OpPOHBOBaHIH TeXHiIli. Pe3ynpraTi MomeTFOBaHHS
HaBEAEHO B TA0II. 3.

Pesynprarn MonentoBaHHS IMOBIPHHX BTpAT IS BIHCHK
B HACTYTI 3 pO3paxyHKy 2 % 0co00BOTO CKJIaay — B TAaHKAX,
25 % — B erko OpoHBOBaHiH TexHimi, 73 % — B aBTOMOOLITB-
Hill TEXHIII Ta HA BIAKPUTIH MicIIeBOCTi B Ta0I. 4.

Buxonsuu 3 3a1a4, sIKi MOXKe CTAaBUTH CYNPOTHBHHUK, 32
YMOBH, III0 BiH HAMAra€ThCs MiHIMi3yBaTH BIUIUB Ha CBOI
BIliCBKa, B pa3i 000pOHM HAOLIBII HIMOBIPHIM € TIOKaTbHUH
TOBITPsTHUH sinepHuit yaap. [lpu npoMy pamioakTHBHE 3apa-
JKEHHS MiCIIeBOCTi Oy/ie MiHIMaJIBHIM, IO JTO3BOJHTB ITiCTIS
HaHECEHHS y/lapy JOCHUTH MIBUAKO PO3BUTH HacTyI. | HaBma-
KW, B pa3i HACTYITy HAIIUX BifiChK HaOIIbII HMOBIPHUM €
Ha3eMHUU SAEPHUHN yaap 10 YaCTUHAX IPYroro €liesioHy,
a60 KOMOiIHOBaHWH Ha3eMHO-TIOBITPSIHUHN ynap (3 HaHECEH-
HAM MOBITPSHOTO AIEPHOTO yaapy OoempuiiacaMu Majaoi
MOTY>KHOCTI TI0 YaCTHHAM IEPILIOTO SUIETIOHY Ta Ha3eMHHUH
SIIEPHUH yaap 1Mo YacTHHAX JPYyToro emrenony). [Ipu mpomy
JOCSITAETHCSI HAHECCHHS! MaKCHMAJIbHOTO YPa)KeHHS HaIlIIM

@)

Tabnuus 3. MoxKJIMBI HACITiIKK 3aCTOCYBaHHS TAKTUYHOI SIIEPHOT 30pOi MPOTH BiiicbK B 000pOHI

3aci6 nocraBku | IMoryxwicts sinep- | KinbkicTb saepHux

MakcumainbHa I10111a 30HU

MakcuManbHuU# BUXiZ 31 CTPOIO

SIIEPHOTO 3apsiy |  HoOro 3apsay, Kr Goenpurnacis KOMOIHOBAaHOTO ypa)KeHHS, KM> 0c0o00BOT0 CKJIaTy, YOJI.
HOBITPSIHUI
Touxa-y | 10 | 22 | 250 | 4673
Ha3eMHHUi
Touxa-y | 10 | 22 | 117 | 3033
Ha3eMHHUI
Asiais | 45 | 22 | 334 | 6876

Tabnuus 4. MoXXITMBI HACIIIIKK 3aCTOCYBAaHHS TAKTUYHOI SIEPHOT 30pOT MPOTH BIiCHK B HACTYTII

3aci6 nocraBku | IloryxHicts simepHoro | KinbkicTb siaepHUX

MakcuMalIbHAM BUXiJ 31

MaxkcumasbHa II0Ia 30HH
CTPOIO 0COOOBOTO CKIIALTY,

AACPHOIO 3apsAay 3apany, Kr 60€HpI/IHaCiB KOMOIHOBAHOTO YpaxKeHH:, Km? 4oL
TIOBITPSTHUIN
Touxa-y | 10 | 22 | 250 | 13274
Ha3€MHUHA
Touxay | 10 | 22 | 117 | 7252
Ha3€MHHUHU
Asianis | 45 | 22 | 334 | 18347
126 1(33)/2022 - WEAPONS AND MILITARY EQUIPMENT



ISSN 2414-0651 (apyk)

36pos MacoBOro ypaxxeHHs

(- @ @ https://nuclearsecrecy.com/nuke

El ¢ ||Q Mouck

@ Asmabunetsl @ SAunekc [B] Yacto 0 noceluaemsie Q ROZETKA G GISMETEO: Moroga B .

UKR.NET: BCi HOBUHM ...

MalﬂrﬁaMchn%mkm x L

Karmin-
- ~ » K.ashgrsky]
W'loc_l_ wa.,
LA 5 ‘Stara Vyzhivka = 3
% Varash
Liuboml  Kovel
Ch?{m Holoby

Dubrovytsia
Sarny,

Kolky Stepan

v ud.ymyr Kostopil Sosoy

Lutsk

Dl!ka
Laszczéw ' ?
lubno

Chervonohrad Bereﬁe:hko

nosc
-

Ivanychi ane Hoscha

Neﬁshyn
Ra\ra, Ruska Kamianka- :

™ Shepet
Buzka 4

Brody Kren]'enébs h

Hr

Zolochiv, Zaliztsi

N Lviv Lanivtsi
i | Bazaliia Staroko

iKalyniv Terr.wpil Volochysk
¢ Khmelnyl

Terebovlia

" Berezhany
4 /Burshtyn
Al B s P I Horod
..Bblekhiv ! - | -
Ivano- Frankfvsk : =

Dmhghych

i

Ir

You might also try
NUKEMAP o md wisomes

2. Enter a yield (in kilotons): 50

or you can select a preset... v

3. Basic options: Height of burst: 2] O Airburst @ Surface
Other effects: [¥] Casualties [¥] Radioactive fallout

Advanced options: »
4. Click the "Detonate” button below.
[ Clear all effects || Launch multiple |

| Center ground zero JL Probe location |
Note that you can drag the target marker after you have

Detonate

detonated the nuke.

Estimated fatalities:

Estimated injuries:

2,270

In any given 24-hour period, there are on average 6,232 people in the
light (1 psi) blast range of the simulated detonation.
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Puc. 3. MopenoBaHHs HACHIIKIB TAKTHYHOTO sIEpHOTO ynapy cuMyistopom NukeMap

BIHCHKAaM Ta CKOBYETHCS iX MOAAIBIINN PyX 32 PaXyHOK Be-
JIUKHX TUITHOK 3 Pa/ii0akKTHBHUM 3apaKEHHSIM MiCLICBOCTI.

[Ipumyctumo, 1o 22 TaKTUYHUX SJIEPHUX OO€mpHIIacH
OyyTh 3acTOCOBaHI 110 22 HalOUTHIINM YKpaiHCBKUM MicTaM
(cueHapiii «BiffHM Ha BUHUIIEHHSD). Po3nonin 6oenpumnacis
npuiiMeMo HacTymHuM: 7 oguHUIB — 350 Kt (HOCi# — Ty-
22M3), 7 omuauts — 200 Kt (OKP Kaniop mopcrkoro 6a3y-
BanHs), 8 oguHKIE — 50 KT (OTKP «Ickannep»). Eninentpu
BHOYXiB — BUMIAJKOBI, B MeKax MicT. OmiHKa MOXITHBUX
HACJIIKIB TAKOTO 3aCTOCYBAHHS ITPOBOAMIIACS 32 JOTIOMOTOIO
MOJIETIIOBAaHHS Ha CHUMYJISATOPi, PO3p0o0IeHOMY AJIEKCOM
Bamrenmraitnom — NUKEMAP (puc. 3 —5).

Takox 3a TOMOMOTOI0 MOJIENIOBaHHS Ha CUMYJISTOPI
pO3MIAAAEMO MIPUKIIAAN 3aCTOCYBAaHHS TAKTUYHOI S/IEpHOT
30poi Mo HaceJIeHOMY IYHKTY 3 HaceJleHHsIM moHan 430

TrcsY ronei. [loTyxHicTh saepHOI 30poi 3aIeKUTh Bil
1ijgoro psay $akTopi, y TOMy YMCII Big po3mipy Goero-
JIOBKH, BUCOTH, Ha sKiil BHOyXa€ 151 00ETOIOBKA, Ta 0CO-
OIMBOCTI MIiCIIEBOCTI, JIc 3aCTOCOBYETHCSA sACpHA 30posl.
3a indpopmamiero BBC, y pocii 6auszpko 2000 ognHUIB
TaKTHYHOI sI/IepHOi 30poi. 3apas3 11i 00€roI0BKY 3HAXOAATh-
Csl y CXOBHINAX, a HE PO3TOPHYTI Ta TOTOBI 70 CTPiILOH.
Haiimenmri 3 60€roJI0BOK MOXYTh BaXKHTH OJHY KIIOTOHHY
abo MeHIe, a 0ipn1i MOXyTh focsratd 100 kinoronH. J{s
TIOpIBHSIHHS: aTOMHa 00M0a, sika 3a0pasna KHUTTS OIU3BKO
146 000 mronett y Xipociwmi mig yac Ipyroi cBiToBOi BiliHH,
MaJia MoTYXHIcTh 15 KiJIOTOHH, a HalO1IbIIa cTpaTeriyHa
30post pocii cranoBuTh He MeHIIe 800 KiITOTOHH.

3a monomororo pecypcy NUKEMAP, 3a BBiTHUX TaHUX
CTBOPIOIOTHCS TIMOTETHYHI CUTYallil y BHOpaHOMY MICTI.

Tabmurst 5. MOKITHBI HACIIKU JIOKATEHOTO (0OMEXKEHOT0) TAKTHYHOTO SIICPHOTO yAapy
110 HaHOIIBIIMM MicTaM YKpaiHu

Micra, Tum HOCis [oTyxHICTB, Kinekicth MOKITHBI CMEPTENbHI BTPATH Cepesl
THUC. XKUTETIB Kr Ooenpunacis HAaCEJIeHHsI, TUC. YOII.
>500 Ty-22M3 350 7 820,79
260-500 OKP Kauxnibp 200 7 593,00
215-260 OTKP 50 8 234,84
Ickannep
Bcboro 600 22 1648,61
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Tax, Hanpukiaj, SKIIO B EHTP MIiCTa 3 HAaCEJIEHHIM
430 Tucsy mroneit Bnane 6om6a B 10 KUTOTOHH, IIe IPHU3BEIE
Jo cMeprti noHax 11 tucsu nroneit, nonax 30 Tucs4 oTpu-
MaloTh TPAaBMH Y BUIVISIAL OIIKIB Ta MOPaHEHb YJIaMKaMH.
Ha xapti nokasaHi yMOBHI paJilyCH ypasKeHHS 3aJIS)KHO Bif
TSDKKOCT1 HaCJIiJIKIB.

7KoBTHM KOJILOPOM NO3HAYSHUH YMOBHHIA PO3MIp sIIEPHOT
BOTHSIHOI Kyi, ioro paaiyc — 200 metpiB. Yee, 110 3Haxo-
JIUTHCS BCEPEIMHI BOTHSIHOI KyIli, BUITAPOBYETHCS.

3eJIeHUM KOJIBOPOM 300payKeHO YMOBHUH pajiilyc BHIIPO-
MiHIOBaHHS. B IboMy BUTIaKy BiH CTaHOBHTH 1,25 kM (TU10-
ma — 4,91 km?). [lns BCix, XTO 3HAXOMUTHCS B IIbOMY paJiiyci,
MOXKJIMBHH JIETAJIbHUNA KiHEeIb NMPHOIU3HO yepe3 1 Micsupb;
15 % THX, XTO BHXKHB, 3pEIITOIO IIOMPYTH Bi paky. BTiMm, €
(haxT, 10 CIIPOCTOBYE 1110 BEPCito, i HaBiTH NepeOyBaoun y
Iifl 30HI, € IIAHCU HE TUTBKHU BHXKUTH, a ¥ IPOXKUTH JTOBIE
JKHUTTSL.

TemHO-cipuii Koip — IOMIPHUH pajiyc ypakeHHs BUOY-
XoM, mig yac BUOyxy 10-kijoToHHOT 60MOM pajiyc cTaHo-
BuTh 0,99 kM (wromta — 3,06 km?). Y wiit 30Hi Oyze 3pyiHO-
BaHO OLTBIIICTH JKUTIOBUX OYIiBENb, CMEPTEIbHI BUMIAJAKH
HaCTaloTh yepe3 it BHOyXoBoi xBuiIi. BuHHKae BucOKa
HMOBIpHICTh BUHUKHEHHSI TIOXKEX1 B IPUMIIIEHHX, a M0-
IIKOJKEHI B TaKU cociO Oy/IiBIIi, MIBHIIIIE 32 BCE, 3STOPATH.
Leit paniyc yacTo BUKOPHCTOBYETHCS SIK OPIEHTHUD VIS Ce-
PEOHbOT IIKOAN B MICTaXx.

[TomapaH4YeBHUM KOJIBOPOM ITOKa3aHUH pajiiyc TEIUIOBOTO
BurnpominroBanHs — 1,41 kM (mwroma — 6,22 xm?). Yei, XT0
3HAXOJATHCS B IIbOMY Pajiiyci [103a CXOBUILAMH, OTPUMAIOTh
OITiKM TPETHOTO CTyIEeHs. BoHM MomMprooThCst Ha Bei MIapu
HIKipH i yacTo 0e300IIiCHI, OCKIJIBKY PYHHYIOTh HEPBOBI 3a-
KiHYeHHs. Taki OMiKU MOXYTh CIIPHYUHHUTH CEPHO3HI pyoOIIi
a00 HaBITh IPU3BECTH JIO aMITyTallii.

CBiTno-cipuil KoJip — Le paailyc ypaXeHHs «JICTKHUM»
BUOYXOM, CTaHOBHTH 2,53 kM (1oma — 20,2 km?). ¥ 1iif 30Hi
po3i0’10ThCs Bei CKIsHI BikHA. [[e Moxe BUKIIMKATH Oe3miy
TPaBM y THX, XTO IiJIXOAUTH JI0 BiKHA, TOOAUMBILH CIIaax
saepHoro BUOyXy. HacTo BUKOPUCTOBY€ETHCS SIK OPIEHTHUP IS
JIETKOT LIIKOJM B MiCTax.

Ile rinoTeTnyHa cutyanis BUOYXy MOBITpsHOI sSAepHOT
O6oMOm. Y pasi BUOYXy Ha3eMHOI sepHOT O0MOM KOXKeH i3
3a3Ha4€HMX PajiiyciB, 32 BUHATKOM SJIEPHOT KYJli, BUSIBUTHCS
NpUOIN3HO BIBIYI MEHIIIE.

IHomupenHs pagioaKTHBHOIO 3a0pyAHeHHS IIiCJIsl BH-
Oyxy

PamioakTiBHE 3apa)KCHHS MiCIIEBUX MIPEAMETIB, 00HOBOT
TEXHIKH, KOpaOJIiB Ta JIIOEH, 1110 3HAXOIATHCS 11032 YKPHT-
TSIMH, MOXJIMBE B PaiOHI sIepHOTO BUOYXY Ta Ha IJISAXY
PYXy pamioakTUBHOI XMapH. 3apakeHHS BiJOyBa€THCS B
pe3yabTaTi BUIIJIaHHs palioaKTUBHUX PEYOBHH, 1[0 YTBO-
puuucs mij yac BUOyxy. PagioakTHBHE BUIIPOMIHIOBaHHS
WX PCYOBUH, SIK 1 MPOHUKHA pajiallis, MKIAIUBO Jli€ HA
OpTraHi3M JIIONHA. BOHYM He BUABIAIOTHCS OpraHaMH Yy TTs
JIIOJIMHH, OCKUILKM HE MAlOTh Hi 3amaxy, Hi KoJlbopy. IxHe
BUSIBJICHHS] MOXJTHBE JIMILIE 32 JIOTIOMOTOI0 JO3UMETPUIHUX
NpUIIaziB — IHAWKATOPiB PagioaKTHBHOCTI, PEHTTEHMETPIB
abo paniomerpiB. PeHTrenMerp nae 3Mory BU3Ha4UTH PiBEHb
panianii Ha MiciieBocTi. Pagiomerp 3a0e3medye BH3HAYCHHS
CTYIIEHS Pai0aKTUBHOI'O 3apa)KeHH JIFOAIeH, OBITPsl, BOAX
Ta TEXHIKH.

3HOBY X TaK{ Ha ITPUKJIAJl MicTa 3 HaCeJICHHAM Oinblie
430 TucAY JNronel PO3MIHEMO, K JaJEKO MOIIUPIETHCS
pagiariiiHe 3apakeHHsI 1MiJ] yac BUOyXy 60MOH B 1 KiJIOTOHHY.
Mu 3HaeEMO, IO pajiallis MOMHUPIOETHCS BITPOM, Y IILOMY
pasi BiH — MiBHIYHO-CX1THUH.

YepoHwuii koutip — KoHTYp Bunaaanss 100 pajx Ha roauHy.
e minstaka mowxuHO0O 7,36 KM 1 mmpurOio 460 M. Ilepe-
OyBalouy B 111l 30Hi FOIMHY, JIIONHA 3a3Ha€ KOPOTKOYACHOT
CTepuItizalii — 1ie BTpara 34aTHOCTI MaTh MOTOMCTBO. MoxX-
JMBa MEPBUHHA IIPOMEHEBa XBOpo0Oa: iMyHHI XBOpOOH, pak,
KaTapakTa, CKIEPOTUYHI IPOLECH.

ITomapan4eBuM KosbopoM 3adapOoBana o0s1acTh 3 BUIIA-
nanHHsM 10 pag Ha roauHy, ii TOBXKHMHA CTAHOBUTH 27,5 KM,
a mupuHa — 2,27 kM. IMOBipHICTS MyTalili IpU TakoMy
OIIPOMIHEHHI 301IbIIYEThCS BIBIYi. BTiM, 111 1032 B 3 pasn
MEHIIa, HiX JIFOANHA OTPUMYE IIiJ] 4aC PEHTIeHYy [IUTyHKA.

JKoBTHM KOJIBOPOM MO3HAYEHO OOJIACTH 3 BHUITAJaHHIM
1 pax Ha roquny. [Tpnbnn3HO Taky X 03y ONPOMIHEHHS OT-
pUMYE JIOIMHA, SIKa 3a/1i5HA B SICPHIN 1HITyCTpii, sSKa IUTAH
PIK IpalfoBaa 3 JUKEPEJIOM 10HI3yI0U0Tr0 BUITPOMIHIOBAHHSI.

PezynbraTyt MOXKJIMBUX HACIIAKIB 3aCTOCYBaHHS JIOKaIIb-
HOTO (0OOMEXEHOT0) SAEPHOT0 yAapy TAaKTHYHUMHU SIIEPHUMH
Goernpunacamu 3araabHOI0 noTyxkHicTio 4250 Kt mpezncras-
JeHi y Tabm. 5.

Sk cmigye 3 TabmuUIli, BHACTIIOK TAKOTO «OOMEKEHOTO»
TaKTUYHOTO SIEPHOTO yJapy CyMapHi CMepTeNbHI BTPaTH
MOXYTb CTaHOBHUTH Oinbine 1,6 MitH gosoBik. Kpim toro, 1o
3 MJIH OTPUMArOTh HOPAaHEHHs PI3HOTO CTYIEHIO BaXKKOCTI, B
TOMY YHMCJIi OIIKH BijI KBOTHEBOTO IITOPMY», & TAKOXK IIPOMe-
HeBy xBOpoOy. L{e 30UIbIIHTE 3araiibHi BTPATH MPOTATOM Ha-
CTYIHUX KUTBKOX MICSIIIB IiC)si HAHECEHHS SICPHOTO YAApY.
3arajoMm caHiTapHi BTPAaTH BiJl «OOMEKEHOT0» TAaKTHIYHOTO
SIIEPHOTO yJapy 1o HaiOnbmmM MicTaM YKpaiHH MOXYTb
ckaactu 10 12 % HaceneHHs YkpaiH.

Jist mopiBHSAHHSA B MOAeNi snepHoi Biitau Mixk HATO i
pociero, 3MozenboBaHoi BaeHMMH [IpiHCTOHCHKOTO yHiBEp-
cutety (2019 pik), 3actocyBanHs 300 OJMHHIE CTpATETiY-
HUX sJIEpHUX OO€npuIaciB no HaHOIIBIIUM MiCTaM MOXe
MIPU3BECTH JI0 CMEPTEIbHUX BTpAT B €Bpori Ta pocii 10
85,3 MIIH YOJIOBIK.

PazoM 3 THM, MOJIEITIOBaHHS 3aCTOCYBAaHHS aHAJIOTIYHOTO
3a MOTYXHICTIO TAKTUYHOTO SJEPHOT0 Yyaapy IO CiIbCHKIH
MiCIIEBOCTI JTa€ BTPATH 110 37 TUC. YOJIOBIK 3arHOTUMH Ta
6:113bK0 73 THC. THX, XTO OTPHMAaB ropaHeHHs. OTXe po3o-
CepeIDKEHHs HaceJIeHHsI Pi3KO 3HIDKYE BTPATH BiJl 3aCTOCY-
BaHHS s1€pHOI 30poi

BUCHOBKH

Ha nanwii gac, 3a pi3HOMaHITHUMHE OIliIHKaMH, POCis BO-
JIOJIi€ ICTOTHAM apCeHaJIOM TaKTHYHUX SAEPHHUX OO€mpH-
MaciB 3arajbHOI0 KUJIBKICTIO OJIM3BKO 2 THCAY OAWHMIG. 3a
MOTYXKHICTIO O0€3apsay BOHHM 3HAXOIATHCS B KaTEropisx
«CePEeIHIX» Ta «BEIMKUX» SIEPHUX OOETPHIIACIB 1 MaJIO 9UM
BiIPI3HAIOTBCA Bif CTpaTeTiyHNX aHajoriB. Pesymprarn ix
3aCTOCYBaHHS OYAyTh ICTOTHO 3aJIeXaTH BiJ po3ocepemke-
HOCTI JIFO[e# B emileHTpi BUOyXy, piBHA iX 3aXUIIEHOCTI Ta
TPEHOBAHOCTI Ha BUITAJOK 3aCTOCYBAaHHS SIEPHOT 30poOi.

B pasi HE3BKOT HMiATOTOBKU BICHK, HABITh JIOKAJIBHE 3a-
CTOCYBaHHS TaKTUYHOI SAEPHOi 30p0oi MOXKE MIPU3BECTH 110
3pUBY HACTYyIAJIbHOI orepartii. A 3acToCyBaHHSA IIi€i 5 30poi
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36p0os MacoBOro ypaxKeHHs

B TYCTOHACeJICHUX palOHaxX MO’Ke B3araji MPHU3BECTH 10
KaTacTpo(iYHMUX HAcHiJKiB. Burisgae miskoM po3yMHUM
Ta JIOPEYHHUM, Ha BUIIAJJOK BUCOKHUX PH3HKIB 3aCTOCYBaHHS
poTH YKpaiHu siepHoi 30poi, IPOBECTH 3aBYacHy €BaKya-
Li10 HACEJICHHS 3 BEJTMKHX MICT 3 HOTO IMOJalIbIINM po30ce-
PEIVKEHHSIM B HEBEJIMKUX HaceJeHuX myHkrax. Kpim toro,
Jy’Ke BasKJIMBO MOCWINTH 1H(OpMaLiiiHy poOoTy, K cepen
Bi1ICHKOBOCITY>KOOBIIIB, TaK i cepesi HACEJICHHsI CTOCOBHO
MIpaBHJI IOBO/KEHHS Ha BUIAJIOK OTPUMaHHs iHpopMarii
PO 3arpo3y 3aCTOCYBaHHS IMPOTUBHUKOM 30p0Oi MacoBOTo
ypaKeHHSI, 30KpeMa siIepHoi 30poi.
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Slobodianik V., Shvets 1.

ANALYSIS OF RUSSIA’S OPPORTUNITIES
FOR LOCAL USE OF TACTICAL NUCLEAR
WEAPONS

The atricle analyses the arsenal of tactical nuclear
weapons of russia and assesses the scope and consequences
in case fits localise, options for localise of weapons of mass
destruction, issues of modelling the scale and consequences
of localise of weapons of mass destruction including with the
real russian arsenal.

Today, there are real threats associated with international
terrorism and, especially, with the possession and use of
systems of nuclear (Zaporizka nuclear power plant), chemical
and biological weapons (enterprises and laboratories in
the temporarily occupied territories) or their individual
elements (Sevastopol and Kharkovreactor) during hostilities
on the territory of Ukraine. The analysis of the specified
circumstances shows that the issue of chemical, biological,
radiation, nuclear protection of the armed forces and the
population in modern conditions remains quite relevant and
requires a quick and objective assessment of the situation
from commanders (chiefs), staffs, chiefs of military branches,
special forces and services, carrying out in a limited time
the elimination of the consequences of the possible use of
chemical, biological, radiation, nuclear weapons by the
enemy, the destruction of a potentially dangerous object,

the renewal of the combat capability of the troops and the
implementation of a wide manoeuvre with the preserved
forces and means.

During this period, the troops will have to operate in
conditions of radioactive, chemical and possibly biological
contamination, carry out chemical, biological radiation,
nuclear reconnaissance, special processing and other
methods, use protective equipment, this will certainly
affect the nature of the conduct of hostilities. And this must
be taken into account. In the conditions of destruction, a
potentially dangerous object, if safety measures are not
taken, may suffer large losses of troops (power).

Keywords: nuclear weapons, weapons of mass
destruction, tactical nuclear weapons, potentially dangerous
objects, nuclear strike, nuclear warheads, nuclear warhead,
power of nuclear explosion, simulation of consequences.
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