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MOJAEJb BOMOBUX AIM TPbOX CTOPIH 3 YPAXYBAHHSAM MOKA3HMKA
LWUBMAKOCTPUIbHOCTI CTOPIH ¥ PIBHAHHI JIAHYECTEPA

Y cmammi 3anpononosano nioxio wooo epaxyeanHs empam enemenmis cmopin na emanax 601068020
3aACMOCYBAHNSA, HA OCHOGI 4020 BU3HAYEHO PEKOMEHOOBAHUL Yac nepedy8anHs 6epmoboOmia y 30Hax Oii
NPOMUGHUKA NPU 3ACMOCYBAHMI AGIAYIIHUX NPOMUMAHKOBUX KEPOBAHUX PAKem No eleMeHmax epyno-

801 yini.

pienanna Jlanuecmepa, cumyauis, 6iii, imogipnicme ypasxcenns, epmosim

Bcryn

Sk Bimomo, Oiif ABOX CTOPIH SBIISIE COOOIO TyEeTbHY
CHTYAIil0, SIKY MOXXJIMBO OIIMCAaTH 3a JOIIOMOIOK CHC-
TeMH [udepeHIiaabHuX piBHAHB. s omepaTuBHO-
TaKTHYHUX PO3PaxyHKIB BTPAT CTOPIH y AyeIbHUX CH-
Tyamisx BUKOPUCTOBYIOTh aHANITHYHI MOJENi, SKi
OTpHUMAaJTH Ha3BY piBHsAHHS JlaHuecTepa [1].

PosrasHemo BUIIanoOK, KOJIU cucTeMa OOMOBHUX Iil
€ CKJIaJTHOK0 CHCTEMOIO 1 SIBJII€ COOO0 MOTPIHHY CUTYa-
o (CKITAMaeThess 3 TPHOX B3AEMOIFOUYMX ITICHCTEM).
[Tpu upoMy mOTpiifHA CUTYAIisI pO3TIAAAETHCA SIK CUTY-
aIfisl, y sKii MPOTH OJHI€T 31 CTOPIH IIFOTh JBI HE3aICK-
Hi CTOPOHH 1 CIIPSIMOBYIOTHh BOTHEBHIA MOTEHIIAI MPOTH
onHi€el cTOpoHH. Y 1i€l CTOPOHU 0OMEXEHUH Jac mepe-
OyBaHHS B 30HI JIii 3aC00IB ypaKeHHs CTOpIH, alie MpH
LIOMY HEOOXI/IHO Ypa3uTH SKOMoTa Oible 1ijiel mpo-
THUBHHKA.

IMocranoBka 3aBaanHHsi. MeTol CTaTTi € BU3HA-
YeHHsI peKOMEHJAlli 1010 Jacy nepeOyBaHHS BEpTO-
JMBOTIB B 30HI [ii MPOTUBHHUKA Ta crocoly OoHoBOTO
3aCTOCYBaHHS HPOTHTAHKOBOTO PAKETHOTO KOMILICKCY
(IITPK), 3a sIKOTO IOCSTA€THCSI MAKCHMAITbHA KiJIbKIiCTh
YpaxXeHUX IICH.

Jlns  BU3HAYEHOCTI
N, —JlaHKa BEpTOJIBOTIB MOXKE OOCTPIIATH CTOPOHH

BBa)XXacMoO, IO CTOpOHA

M, ta Mj;; ctopoHa M, — TaHKOBa poTa B HACTYyIi,

dka oOctpimoe ctopoHy Nj; cropona Mj—3acobu
III10, sixi o6cTpintoroTh cTopony Nj .

Ha puc. 1 mpencraBiena rpag-cxema MOTpidHOT
CHUTYaIii.

Puc. 1. I'pad-cxema notpiiiHo1 cutyariii

[ling BIITMBOM TOTOKY TOCTPLIIB €IEMEHTH OJH-
HHI[b MHOXMWH CTOpiH i3 cTaHiB Ny, M,, Mj nepexo-
matb y craan N, M5, M5 —oquuuni ypaxeHi Ta He
CTPUISIOTh. 3MiHA CTOpPIH YHMCEIBHOCTI B CHCTEMi BH-

3HAYAETHCS 33 JOMOMOTOI0 CUCTEMH JU(EpEeHIIATBHIX
piBHsHb JlaHuecTepa [2].

OCHOBHMM MaTepian

Y peanbHuUX ymoBaxXx OOHOBHX Iili OJHOYACHA
y4acTh YCiX CTOpiH y 0010 0OMexeHa JanbHICTIO 00HO0-
BOTO 3aCTOCYBaHHSI 030pPOEHHS.
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Biiicokoso-mexniuni npodiemu

MaxkcumanbHi JadbHOCTI IYCKiB CTOPIH CKIIajaa-
I0Th. JUIS BEPTOJBOTIB — /10 5 KM, TaHKIB — 710 2 KM, 3a-
co0iB IO — mo 15 kM. Yka3zaHi 0OMEKEHHs 3aCTOCY-
BaHH: 30p0i MOPOKYIOTH IBi cuTyarlii 001!

— IyenbHa CUTYyallis — y4acTh y OO BEpTOJIBOTIB
ta 3aco6iB [1I10 3a yMOBH HEBXO)KEHHSI BEPTOJIBOTIB y
30HY Hii TaHKIB;

— IOTpiliHa CHUTYAaIlisl — BEPTOIBOTH BXOIATH Y 30-
HY J1ii TaHKIB.

IIpuiiMaroun NpUITYINEHHS, 0 BEPTOJIILOTH HE BXO-
JSATh y 30HY Jii TaHKiB (TaHKW HE CTPUIAIOTH) i CTOPOHU
M, ta M3 He BemyTh OOHOBHX il Mixk cO0OIO i IX BOT-
HEBi 3yCHJUTS HAIMPaBJICHI IPOTH OAHI€T 1 Ti€l %K CTOPOHH,
MO>KIJIMBO IIEPEITH Biji OTPIiHOT 10 MyenbHOI cuTyarii Ta
po3B’si3aTH 3a7ady y ABa eranu. [lepimii eran BpaxoBye
yuacth B Mozeni Tutbku 3aco0iB IITIO Ta BepTONBOTIB.
YucenpHOCTI CTOPIH 3a IPOMDKOK Yacy At BH3HaYMMO 3a
JIOTIOMOTOF0 CHCTEMH TH(EPEHITIAbHIX PIBHIHD 33 TAKHUX
MOYATKOBHX  YMOB: t=0; N, =4; M, =10;
Ap =15n/xB, Ay =2n/x8; P; =065, P;=055mnpu
BHCOTI MOJILOTY BepToibota H = const=35-50m B ymo-
Bax ii 3aBaj 3acobam 1110 [3, 4]:

dN_l(t):_Mg(t)-x3l~P3,
dt 1)
de—i(t): _Nl(t)'klz “Py,

Yac 3HaXO/KEHHS BEPTONBOTIB Y 30HI 1 BU3HAUM-
MO 3 puc. 2, skuii ckiagae 0,56 xB.

MoMeHT 3aKkiH4eHHsS OO0 BH3HAYMMO 3 YpaxyBaH-
HSIM TTO9aTKOBOTO Koe(piuieHTa 0oiioBoi IepeBaru cTopin

— Al
p= M, \/7 ()

ne A, A, —TOTOKHM YCHIIHUX MOCTPLIiB cTOpiH (Bep-
TompOTIB  Ta  3acobis  IIIIO), Ay =Ny Py,
AZ = 7\.21 . PZ .

Yac 3akiHueHHs 0010 3HaWAEMO, MpoardepeHIio-
BaBIIM IIEpIIe PIBHSAHHSI CHCTEMH JHU(EpeHIiaIbHUX
piBHAHB 1 Mo t 1 BUKOpHCTaBIIM Jpyre PiBHSIHHS IS
BU3HAYCHHS JOBUIBHUX CTAIMX 32 MOYATKOBHX YMOB:

A
—Z N;. Ocrarouno

m{(l_i}n ' (1+ i”
2 B p @)

oe r=.A;-A,.

[pumycTtuMo, mo B MOMEHT yacy t"y cTopoHu

t:0, N1:C]_+021 Cl—C2=—

OTPHUMAEMO!

N; He 3amummnock GoioBux omuuuip ( <1— mepe-

Bara CTOpoHH M, ), T0OTO Nl(t*)zo, TOII 3 TEPIIOro

I€ Aqp,A3; — BiamosigHo iHTeHCcHBHOCTI ImyckiB [ITKP 3 )
piBHS Bupasy 3 OTpHMaeMo:
BepTONLOTa; KepoBaHux paker III10; 14
P,,P; — iMoBipHOCTI ypaxenns 3acobamu TTTKP; t" = 5 L . E (4)
r
3acobamu [1T10 npoTuBHUKA.
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Puc. 2. Butparu yacy exinaxem npu myckax [ITKP:
1 — 30mHa zii cekropHEX 3ac06iB npukpuTTs I1110;
2 — MaKCHMaJIbHa 30HA Jil IHANBIIyaIbHUX 3aC00IB ypasKeHHs TaHKa
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3a ymoBH, mo P >1, nepesara cropoun N; — gac
BeJIeHH: OO0 BU3HAYAETHCS SK:
« 1 11+
= ZintB
2r p-1

UYac Bexenust 6oro mnst croponn N; 3 Bupasy 4

®)

ckimamae 0,69 xs.

UucenpbHOCTI CTOPIH MiCIs 3aKiHYEHHs MEpIIOro
eTarry 3a MPOMIKOK Jacy At, skuif BU3HAYEHO 3 pHC. 2,
cranoBuTh 0,56 XB, mpeacraBieHo HA puc. 3.
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n t
0 015 03 0.45 06

Puc. 3. UncenbpHOCTI CTOpIH MiCIs 3aKiHYCHHS
JIPyTOTO eTamy 00k

Jpyruii erar G600 OIMUCYETHCS 3a JOIIOMOTOO CHC-
TeMH IW(EpeHIllaIbHUX PIBHSAHb 32 TAKWX ITOYAaTKOBUX

ymoB: t=0; N, =142 M,=7; M;=342;
Aoy =Mz =1bm/xB, Ay =2 n/xs; P;=0,65,
P; =055 mpd  BHUCOTI  TOIBOTY  BEPTOIHOTA
H = const =35-50m B yMoBax fii 3aBax 3acodam IT1I10:

dN, (t

d—lt() = —My(t)-Apy - P, —My(t)- hay - Py;

dM, (t

d—zt() =Ny (t)- Ay, - Py (6)

dM,(t

d—St() = _Nl(t)' Mz~ Py,

ae Aqp,A13,Ap1, A3 — BIITIOBITHO IHTEHCUBHOCTI MyCKiB
npotutaHkoBux kepoBanux paker (IITKP) 3 Bepronbo-
Ta, KEPOBAaHUX PAaKeT 3 TaHKIB; KEPOBAHHX PaKeT 3aco-
6is III1O;

P,,P,,P; —imoBipHOCTI ypaxenus [ITKP, ingusi-
JyallbHUMH 3ac00aMH 3aXHCTy TaHKiB, 3acobamu 1110
MIPOTHUBHHKA.

UrcenbHOCTI CTOPIH TICHs 3aKiHYEHHS IIPYTroro
etany 0010 3a MPOMIXKOK Yacy t =1,2xB (4ac 3HUILCHHS

OJIHi€T 31 CTOPIH) MPEICTABICHO Ha pHC. 4.
8

W M2

05 07 057 t

Puc. 4. UncenpHOCTI CTOPIH MiCIS 3aKiHYCHHS
ZIpyTOTO eTamy 0010

I3 ananizy puc. 4 MOXKIIMBO 3pOOUTH BUCHOBOK, 1110
TpH BXOJDKEHHI B 30HY Mii TaHKiB (2) iHTEHCHBHICTH
BTpaT Oinbmia, HiX y 30HI aii 3aco6iB IIT10. Tomy sk
PEKOMEHJAIlsl JTHOTHOMY CKJIQZy 4ac 3acTOCYBaHHSA
[ITKP He moBWHEH mepeBUITyBaTH 1 XB, OIHAK BTPaTH
TaHKIB IPH UBOMY CKJIAJAI0Th TpH OMUHMLI. OmHUM i3
MOXIIUBHX HAIpSMKIB 301IbLICHHS BTPAaT TaHKIB €
30utpmenHs mBuAKocTpimsHOCTI [ITPK 3a paxynok
BBE/ICHHS JIBOKAHAJIBHOI CHCTEMH NPUIUTIOBaHHSI Ta
HaBEJICHHS NMPU CYMIillleHHI IMKJIIB CTPUILOM TpHU Imyc-
kax [ITKP (puc. 5).

12

-

0 015 03 045
Puc. 5. UucenbHOCTI CTOPiH MiCIs BBEJCHHS TBOKAHAIBHOT
CHCTEMH MPULITIOBAHHS

3 aHaizy puc. 5 MOXKINBO 3pOOUTH BHCHOBOK, L0
0Py HEBXOMKEHHI B 30HY (2) mii TaHKiB IIBHIKICTH
BTpaT TaHKIB MpPU HE3MIHHIH KIUIBKOCTI BEPTOJbOTIB
30inbIny€eThest Bif 2 10 4, IPpU [[bOMY BTPaTH BEPTOJIHO-
TiB 3MEHIIYIOTHCS.

BMCHOBKM

Ha ocHoBi piBHsHHS JlaHUecTepa po3paxoBaHO Cy-
KyIHICTh cucTeM nudepeHniaabHIX piBHsIHBL JlaHuecTe-
pa, AKa BpaxoBy€ HEOMHOPIAHICTh 00’ €KTIB y4yacTi B 000
SIK 3 Of[HIET CTOPOHH, TaK i 3 iHmIoi. KpiM 11p0T0, 3 METOIO
HaOJIMDKEHHS. MOJIENI JI0 MOZEINI pealbHOTO 000 Bpaxo-
BaHa HEOJHOYACHICTh BCTYIUICHHSI B Oiif pi3HHX 00’ €KTIB
3 ypaxyBaHHSIM ITOYaTKOBOI KUIBKOCTI 00 €KTIB Ha MO-
MCHT BCTYIUICHHs B Oiif. PekomenmoBaHo uac mepeOy-
BaHHS BEPTOJIHOTIB Y 30HAX YPaKeHb Ta 3aIPOIIOHOBAHO
pexxum GoitoBoro 3actocyBanusa IITKP, sxwit mo3Bose
30UTBLINTH KUIBKICTh YPaXXEHHUX LIEH IPpU 3MEHIICHOMY
yaci nepeOyBaHHsI BEPTOJIBOTIB y 30HAX JiH.
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