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OBIPYHTYBAHHS MOPSJKY PO3PAXYHKY INOKA3HUKIB EGFEKTUBHOCTI
HAHECEHHSA BTPAT BOHOBUM BPOHbOBAHUM MAIIMHAM ITPSIMOIO
HABOJIKOIO NEPCHEKTUBHUMMU ITPOTUTAHKOBUMHU 3ACOBAMU

CyuacHi 3acobu 602He8020 6NAUGY 3a OCMAHHI POKU NPUHYUNOBUX KOHCIMPYKMUGHUX 3MIH He 3azHanu. Bucoxomoumni
boenpunacu, Wo 3acmoco8yIombCsl, MAlomy AK nepesacu y 3aCmoCcy8anHi, max i HeooniKu, 00Ut 3 AKUX - YiHa GUpOOHUYMEa.
Pazom 3 mum, napx 60tiosux 6POHLOBAHUX MAWUH 3POCMAE, MOOI AK NEPeliK NPOMUMAHKOBUX 3AC00i8 0OMeHCyembes
NPOMUMAHKOBUMY PAKETMHUMU KOMIAEKCAMU A 3paskamu npomumankosux eapmam. Pospaxynox egexmusnocmi yux
3aco0i8 IPYHMYEMbCA HA YPAX*CEHHI OPOHbOBAHO20 3ACO0Y 0e3n0CepedHiM GIYHEeHHAM 8 HbO20 OCKOIKOB0-(DY2aCcHO20
CHapady, a He U020 “Kopuchumu ockoakamu’. Jlanuil OUCOHAHC MOJCIUBO GUDIGHAMU 3A DPAXYHOK NEPCNEeKMUGHUX
NPOMUMAHKOBUX ASMOMAMUYHUX 2aPMAM Y NOEOHAHHI 3 OCKOIKOBO-NYUKOBUMU CHAPSAOAMU mMad 3acobamu po3gioku. Y
cmammi  npoeedeHo  OOTPYHIMYBAHHA WIIAXIE PO3PAXYHKY eekmusHoCmi HaHeceHHs empam O0touM OPOHbOBAHUM
MAUUHAM NPAMOIO HABOOKOIO NEPCHEKMUBHUMYU NPOMUMAHKOBUMU 3aco0amu Oe3 ypaxy8aHHs cmpinwdu y 8i0nosiob.

Knrouogi cnoga. Ilepcnekmusna npomumankosa agmomMamuina 2apmama, 6oioéa 6poHbosaHa MAuUHA, 0CKOIKO8O-
NY4KO8I CHAPsAOU.

IHocTanoBka npodaemu

CyuacHi [JOCSATHEHHS HOBITHIX TEXHOJIOTIH 3a0e3ledyroTh 0SBy pealbHOI MOMIIMBOCTI 3HAYHOTO
ITiIBUTIIEHHS OOMOBUX BIIACTUBOCTEN YCiX THITIB MPOTUTAHKOBUX 3ac00iB. BorHeBa MOTYXHICTh, 3aXHIIEHICTH Ta
MaHEBPEHICTh B HAHOMIKYOMY MalOyTHbOMY MOXKYTh CTBOPUTH TIEPEIyMOBH Ui PO3POOKM YHIBEpCaIbHOI
CHCTEMH IePEHBOT0 Kparo 3 OOHOBHMH BIACTHBOCTSMH K apTHJIEPiHCHKOI rapMary Tak i TaHka. [Ipote ymoBu
CHOTOICHHS JMKTYIOTh BUMOTH A0 HOBHX 3pasKiB, IO XapaKTEPU3YIOTHCS KOMIUBILIEI0 3ac00y yparKeHH,
3aco0y JOCTaBKHM OCKOJIKOBOI Macu 1O IiJli, a TaKkoXX 3ac00iB PO3BIIKHM Ta MPWIAAiB YIPaBIiHHA 3a3HAYCHHX
CKJIaJIOBHX BOTHEBOT'O BIUIMBY HAa OpOHBOBaHI 3aC00M MMPOTUBHHUKA.

AHaJIi3 0CHOBHHUX JIOCJII2KeHb Ta MyOiKawii

HesBaxkaroun Ha HasABHICTH IMyOJIKaIlii MIPUCBAYCHNX 3a3HAYCHIN TeMi, TUTaHHS JOCIIDKCHHS HAaHSCCHHS
BTpat 60ioBUM OpoHbOBaHMM MammiHaM (BbM) pizHOTO Ki1acy 3aHIaeThCs He PO3KPUTHM Y TIOBHOMY 00CS3i.

Merta OCTIKEHHS — 3HAWTH TaKi HUISIXH, sIKi JO3BOJITFOTH 3aCTOCYBAaHHS TPAJMIIIMHIX 3aCO0IB BOTHEBOTO
BIUIMBY 3 ONTHMI30BaHUMH iX BJIIACTUBOCTSIMH Yy OOpOTHOI 3 CydacHUMH OOMOBMMH OpOHBROBAaHWIMH MAITMHAMU
TIPOTHBHHKA Ta 30€pEKESHHSM CBITOBHX HOPM BEIICHHS BOEHHHX il 3 00MEKESHNUM 3aCTOCYBAHHSIM JICTAITHEHOI 30pOi.

BuxJian ocHOBHOro martepiany

JlocBin OCTaHHIX JIOKAJHHUX BIMH 1 KOHQUIKTIB, a Takok omeparis OO0’€qHAHHSIX CHJI Ha CXOJI HArroi
JiepKaBy JIOBEJIa 3aKOHOMIPHICTH IepeBard HaJl MPOTHBHUKOM Ha CYXOJOJI y BHIIAJKy KOHTPOJIIO BOPOXKUX
yIapHUX 3aco0iB, a came OOMOBHMX OpPOHBOBaHMX MAIMH. TOMy B JaHiil CTaTTi aBTOpaMH 3IIHCHEHO CIIpoOy
OOTPYHTYBaHHS MOXJTUBOCTI 3MiHH PO3PaxyHKY MOKa3HUKIB e(DeKTHBHOCTI HAaHECEHHs BTpar (30MTKiB) 60HOBUM
OpOHBOBAaHMM MAIIMHAM TPSIMOIO HABOJKOK MEPCIEKTUBHUMH NPOTHTAHKOBUMH 3aCO0aMM Ha T KOHIIEMIIT
HEOOXIiTHOCTI CTBOPEHHSI MPOTUTAHKOBOTO 3ac00y Ha 6a3i icHyt04oro 3pa3ka 030poeHHs. TuM camuM, BTLTIOIOYH
JaHU{d 3agyM TIIPOBEAEHHS 3MIH y HOro KOHCTPYKIii, OKpeMHX BY3/aX Ta arperartax Ta OCHALICHHSIM
MEPCIIEKTUBHOIO TMPOTUTAHKOBOIO aBroMatiyHoo rapmatoro (IIITADN). B ocHoBI sikoi Oyne edexTrBHa cuctema
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VIPaBIiHHS BOTHEM, IO Yy TMOEJHAHHI 3 TaK 3BaHUMH «PO3YMHHUMH» CHApSIaMH, KOMILUICKCOM OITHKO-
eNIEKTPOHHHUX 3acO0iB PO3BIIKH, BXOAATH 10 €AMHOI CHCTEMH HAaHECEHHS BTpaT OOMOBUM OpOHBOBaHUM
maruHaM (bEM) 3 MeTOr0 BiJIMOBH €KilakiB IPOTHBHUKA BiJl BAKOHAHHSI 3aBJ/IaHb.

[NepcriekTHBHA MPOTUTAHKOBA aBTOMAaTHYHA rapMara — I1¢ 3pa3okK, 3 XapaKTepUCTUKAMU rapMaTH, MiHOMETa,
MPOTUTAaHKOBOTO Ta 3€HITHOTO 3ac0o0y OIHOYACHO, SIKMK MOKE BUKOPHUCTOBYBAaTHCS HA IOJi OO0 SIK OCHOBHMH
3aci0 Oe3rmocepeHpOI BOTHEBOI MIATPUMKH 3arajlbHOBIMCHKOBHX (JE€CaHTHO-IITYPMOBHX) MiJPO3ALTIB Ta Mae
MOJKJIMBOCTI ypaXkaTH MOBITPsAHI 1Tl (THITy OE3IMUIOTHOTrO JITAJLHOTO arapary IMepIIoro Kiacy) Ta Okl
e(eKTHBHO BECTH OOMOBI [Iil Y HACEIEHNX ITyHKTaX.

BriMm iX 3acTocyBaHHs B OIeparlisx He TIOBUHHO MEPEBUILITH MEXKY BTPaT, 3a KO HEMOXKIINBI YCIIIIHI /il
Ta 3aJUMIATUCS JOCUTH e()EeKTUBHUMH Y OOpOTHO1 3 TAHKaMH MPOTUBHUKA [ 1] B Tak 3BaHUX JAyEJbHHUX CyTHUKax
(omwH ipoTtH omHOTO). OMHAK pe3yabTaT ypakeHHs bBbM Mae 1Bi OCHOBHI YMOBH: TIOTIaIaHHSI B ILJTH CHAPSTY Ta
Hioro eekTBHA 1is, 0 3abe3redye HafiiHe ypaskeHHs il [2,3]. BTiM a1 ypaskeHHS IMiJIel OCKOJIKaMH iCHY€
roJIOBHA YMOBa — TOTPAIUISIHHS B TIPHUBEACHI PO3MIpH ITiT, BU3HAYCHI 3 YpaxXyBaHHSIM 30HH OCKOJKOBOI Iii
CHapsiia 1mo AaHii 1im. ToMy Iyl BU3HAYSHHS WMOBIPHOCTI YpaskeHHSI ITUJTI OJTHIM TIOCTPLTIOM HEOOXiITHO 3HATH
WMOBIPHICT TIOTIAAAHHS B I[UTh, @ TAKOXK XapaKTEPHUCTUKU BIUIMBY CHapsaa Ha ITUTh. Bimomo, mo cam mporiec
YpaKeHHS € Taka TOJis, SKa CKIIAJAETHCS 3 IO/ BIy4aHHS B LUIb 1 e(eKTHBHA Jis CHapsaa Io I, TOMY
WMOBIPHICTB Ypa)keHHS IiJTi OHAM MOCTPiIoM OyJie MaTi BUTIIL [2-4]:

1
Wl’li =P y,—
w

ne Py, — IMOBIPHICTb BIyYE€HHs B 1IlJIb OJHUM IIOCTPLIOM;
® — CepeaHs KiJbKIiCTh BIyYeHb.

IMOBipHICTE ypa)kKeHHS ML # KUTBKICTIO TIOCTPLTIB Oy/Ie 3aJIeKaTH BiJl YPaKSHHS T KOYKHUM ITOCTPLIIOM.
Aute 3a yMOBH, 1110 BOHA Oy1e 3MIHFOBATHCS 3 KOYKHAM HACTYITHHAM TIOCTPLIOM, TOMY MOYKE MaTH TaK{il BUTIIS:

WWZI_H(I_WU,')
1

S0 WMOBIPHICTE ypaXKeHHs LTI i Yac CTPUIBOH 3aIMIIAETHCSl HE3MIHHOIO, TO HMOBIPHICTh ypaXKeHHS

LT TIPH 72 TIOCTpisiax MOYKE MaTé HACTYIHHUN BUTIIAA [2,4]:
Wy =1-(1-wy,)

st mpukniany B SIKOCTI HOTEHLIMHUX 30H ypaskeHHs Ha puc.l 300pakeHi ypasnuBi Bifciku Tanka T-72, ski
€ BU3HAYAJIBHUMH 1 JUIS 1HIIMX MOAMQIKAIild JaHoro THITY, BKmodatoun i T-64 [5-7]. Tomy came B ymoBax
BElIeHHsI 000 B MICTI y eKimaka Maibke HeMae MOMIIMBOCTEW 3/IHCHEHHS 3aXHCTy 3a PaXyHOK MaHEBpY
MAIMHOIO, BiUyTHE ypaKeHHs Moxke OyTH HAaHECEHE HECIOJiBaHUM TOCTPLIOM 3 OyJb-SIKOTO KyTa aTakd
PO3paxyHKOM ITPOTUTAHKOBOT'O 3aC00Y, 0COOJIMBO 3 TaK 3BAHOI ‘“MEPTBOI 30HH .

30Ha YpaKeHHA Ewp 360Ky 30Ha VpAKEHHA
~. Bup criepemy

Hammmot 628 Jeprym

Puc.1. Ilorenuiiini 30um ypa:kenns Tanky T-72

Tomy MaTeMaTUYHE O4iKyBaHHSI BATPATH CHAPSIB MO IIJTi MOXKe OyTH po3paxOBaHO HACTYITHUM YHHOM [2.4]:
M(N)=1W, +2W, + ..+ KW, + ..+ (K + MW,
1€ M(N)- MaTeMaTWYHE OYiKyBaHHs BUTPATH CHAPSIIB;
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K — Butpara cHapsiB UIA OKPEMO B3SITOI Ui, IO BiAMOBiae 3-4 MOCTpijiaM, KOJIM IMOBIPHICTh TIPUIMAE
O3HAKH MOCTIHHOI BEIMYUHHY;
W,, W,..w_ — HAMOBIPHICTb TOIO, IIO UIb Oy/I€ ypaXkeHa OJHMM, IBOMA i T.JI. CHAPAJIAMH;

W,,; — IMOBIPHICTb yPaKEHH LTI ITiJl 4aC BUTPaTH OOEnpuIiacis Bix K 10 S 1 Mae HacTynHui BUrIIsn [2,4]:

k

W sun zl_zWi

1
e p, — IMOBIPHICTb O€3M0CEPEHBOT BUTPATH CHAPSI/IB.

ODKe BUXOISYH 3 MEPELyMOB, LIO IMOBIPHICTh YPa)KEHHS LI i CepeiHs KUIbKICTh BIyYeHb (@) i3 cepil
IOCTPUTIB HE 3MIiHHI, B TAaKOMYy BHWITQJKy IMOBIPHICTh YPaXCHHS BHUTpPATH CHAPSTIB TPAHCPOPMYETHCS Y
HACTYIHHI BUTIIAL (3T1IHO TOCIIHKEHD 2,54 cHapsiaa Ha 11ih) [2]:

1
w

Uy

M(N)=

3 ormmsmy mpotuaii OpOHBOBaHHX 3ac00iB MPOTHBHHUKA PO3paxyHKaM IPOTUTAHKOBHX TapMar (eKimakam
TaHKIB), I 30epekeHHs] 1X JKMBYYOCTI M 4ac BHKOHAHHS BOTHEBMX 3aBJlaHb, MOBUHHO BiJIOyBaTHCS 3
HalMEHILIO0 BHUTpaTol0 OoenpuIiaciB Ta B HaWkopoTmmii TepmiH. Came TepMiH MiATOTOBKU CTPLIEOU
CKJIAJIA€ThCSA 3 YacCy HEOOXIMHOro Ha O€3MOCEPENHI0 MiATOTOBKY 1 3[IMCHEHHS HEPLIOro IOCTPLIY ¢, @ 3 4acy

HEOOXITHOTO ISl CTBOPEHHS Cepii MOCTPLTIB, MO Oe3MMOCcepeIHhO 3AICKHUTE BiJi MAaTEMAaTHIHOTO OYiKyBaHHS
BUTPATH CHAPATIB M (N) i TeMIly CTPiIbOH ,,

M(e)=t, +[M(N)-1k,

TakuM 4MHOM, cepe/Hsl BUTpaTa OOENpHIIACIB 1 cepeaHs BUTpaTa 4acy Ha BUKOHAHHS BOTHEBOTO 3aBIAHHS €
MOKa3HMUKOM €KOHOMIYHOCTI CTPUTEON i €PEeKTUBHOCTI BOTHIO MPOTUTAHKOBOTO 3aco0y. Pa3zom 3 TUM 3 mokparieH-
HIM OaJTiCTUYHMX BIIACTUBOCTEH 30poi Ta GOenpuIacis € JOLUTHHIM aBTOMATHU3yBaTH MPOLIECH: BUSBIICHHS 1IiJi Ta
PO3BIIKY; HAaBEACHHS; 3aps/DKaHHs, a TaKOK PALliOHATIBHOTO CIOCo0y CTPLIbOM, MOXKIMBO JOCSITHYTH TOJIOBHOI
METH — YpasKeHHs] ODOHBOBAaHHX 3aC00IB MPOTHBHUKA 3 MIHIMAJIBHOIO BUTPATOIO OOETIPUIIACIB 1 Hacy.

BucHoBku

B cyyacHuX yMOBax HEOJMIHHOIO CKJIAJIOBOO YPAs3JIMBHX BIJICIKIB Cy4aCHHX TaHKIB CTasa MOSBA TAaK 3BAHOI
rOOKOT MOJEpHi3allii 3 BCTAHOBIEHHSM PI3HOIUIAHOBUX OITHKO-EIEKTPOHHUX 3aCO0IB  CIIOCTEPEKESHHS,
MpUIOMO-TIepeiaBaviB CUTHANIB Ta Bineokamep. ToMy y moeiHaHHI 3 TpaIWUifHUMHU ypasIHBUMHU BifICiKaMu
BUIIIC TepepaxoBaHi (HakTopu 3MYIIYIOTh NEPersfaTH Miaxoau OOpoThOM 3 OOWOBMME OpPOHHOBAHUMHU
MammHaMu (BBM) Bix mpoOutTst OpoHi 10 3aciiruieHHs, OOMEKEHHS PyXOMOCTI Ta 31aTHOCTI BEACHHS BOTHIO.
TuMm caMuM MiATPUMYIOUYH CBITOBY TEHAEHLIIO IIOJI0 PO3POOKH HENETAIBHOT 30pOi.

[Nopanbme nocmipKkeHHs HEOOXiAHO CHpsIMYBaTH Ha Po3poOKy MiAXOIIB IIOJO0 CTBOPEHHS Ta 3aCTOCYBAHHS
ockonkoBo-my4koBux cHapsiaiB (OI1C) — ockonkoBo-(pyracHUX CHapsIIIB 3 TUCTAHIIHO CIPIMOBAHMM OCKOJIKO-
BuM nosieM [8], (sx mpukian — 30-MM IIPOrpaMoOBaHOTO OOEIPUIIACY MOBITPSHOTO MiApUBY 3 TpacepoM MK310
PABM-T (Programmable Airburst Munition with Tracer) Ta yHiBepcanpHuM miipuBHuKOM koMmanii Orbital ATK
3 YCTaHOBKOIO Hacy IJIPUBY Ta KUTHKOCTI HaKOMMYEHUX OOEpTIB CHApsLY), SIKi JO3BOJISIOTH pyXaTucs B pycii
CBITOBHX TEHJICHIIIH 3aCTOCYBaHHsI HEJIETAIbHOI 3001, 8 TAKOXK CYTTEBO CKOPOTUTH BUTPATY CHAPSIIB Ha I[LIb.
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OBOCHOBAHMUE MOPSJIKA PACUETA IMOKA3ATEJIEW Y®®EKTUBHOCTH HAHECEHUA
YPOHA BOEBBIM BPOHUPOBAHHBIM MAIIIMHAM ITPIMOM HABOJIKOM
HEPCIIEKTUBHBIMHU NIPOTUBOTAHKOBBIMHU CPEJCTBAMUA

B.B. fIxoBenko, B.B. Xoma, O.B. JIrombka

Cospemennvie cpedcmsea 02He8020 B030€UCmBUsl 3a NOCAeOHUe 200bl NPUHYUNUATLHLIX — KOHCINPYKMUBHBIX
usmenenuii He noayuunu. Pacuem spexmusnocmu npomugomankosvix cpedcme 0a3Upyemcs HA NOPAANCEHUU
OPOHUPOBAHHO20 CPEOCMBa HENnOCPeOCMEEeHHbIM NONAOAHUEM 6 He20 OCKONOYHO-(DY2ACHbIM CHAPSOOM, d He e20
ockonkamu. Ilpumenenue nepcneKmMuHbIX NPOMUBOMAHKOBHIX AGMOMAMUYECKUX OpYOUll 8 maHoeme ¢ OCKOLOYHO-
NYYKOBBIMU CHAPAOAMU U CPeOCMEamMu pa3eeoKu NO380JIUM NOGbICUMb IPDEeKMUBHOCIb HAHECeHUs YPOHA 60esbiM
OPOHUPOBAHHBIM MAWUUHAM NPIAMOU HABOOKOU.

Kntouesvie cnosa. Ilepcnexmuenas npomueomanKogas asmMOMAMu4eckas nyuwika, 6oeeas OpPOHUPOBAHHA
MAUUHA, OCKOJIOYHO-NYUKO8ble CHAPSIObL.

JUSTIFICATION OF THE CALCULATION ORDER OF EFFICIENCY INDICATORS OF
ARMORED FIGHTING VEHICLES DAMAGING BY THE DIRECT FIRE
OF PROSPECTIVE ANTI-TANK MEANS

V. Yakovenko, V.Khoma, O. Lyulka

Modern means of fire influence in the traditional performance in recent years have not undergone any structural
changes. However, certain areas of development of scientific and technical activities of mankind have made it possible
to rethink approaches to the lethality of weapons. However, the so-called high-precision munitions, which have taken a
fairly clear position in the weapons market have both a number of significant advantages in use, and no less than a list
of disadvantages, one of which is the cost of production. However, the world's fleet of armored combat vehicles is
growing steadily, while the list of anti-tank weapons is limited to anti-tank missile systems and, in some cases, single
samples of anti-tank guns. The calculation of efficiency indicators today is traditionally based on the defeat of an
armored vehicle by direct hit of a fragmentation and high-explosive projectile, rather than its so-called «useful
fragmentsy. The experience of recent local wars and conflicts requires increasing demands for new samples,
characterized by the compilation of a means of destruction, a means of delivering fragile mass to a target, as well as the
means of reconnaissance and the control devices of these components of fire influence on enemy armor. This problem
can be solved by means of prospective anti-tank automatic cannons in combination with fragmentation and
reconnaissance missiles and reconnaissance devices, including airborne (UAV, «flying platforms» type balloon). In
addition to analyzing the directions of improving the means of defeat of combat armored vehicles, the mathematical
apparatus by which it is possible to determine the expected consumption of shells on the target, which provides the
effectiveness of firing, the ways of calculating the effectiveness indicators of damage to combat armored personnel by
direct fire of prospective anti-tank means without shooting in return.

Keywords: armored fighting vehicles, prospective anti-tank automatic cannon, high-explosive shell, firing

efficiency.
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