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OCHOBHI HAMPAMKH 3ABE3NEYEHHSA E®EKTUBHOIO
MACKYBAHHA CAMOXIAHOIO 3PK B YMOBAX BUMYLLUEHOIO
PAMTOBOIO PO3rOPTAHHA 3 MAPLUY

O.M. Miciopa®, M.O. Craxees’, }0.I. Onanes’, B.C. KoBanpuyx?
(*O6’eananmit HaAyKOBO-TOCTiAHKH iHCTHTYT 36poitnux Cun Ykpainu, Xapkis,
2BoeHHo-HayKOBe yrpaeiiHHs ['eHepanbHoro mrady 36poiinux Cun Ykpainu, Kuis)

Obrpynmoeano Hanpamxu 3abe3nedenHs e@QekmusHo20 MACKYBAHHA 3 Memolo
niosuUWeHHA HCUBYUOCTIT 3eHIMHO20 PAKEMHO20 OUBI3IOHY, OCHAUWEH020 CAMOXi-
onum 3PK, 6 ymosax sumyuenozo panmogozo po32opmanHs 3 Maputy.

MACKYGAHHA, 3ACi0 aepo301eymeopenns, 3acio imimauyii, 0xycepeno OMAHHO20
GUNPOMIHIOBANHHS, NHEGMAMUYHUI MAKEM, MACKY8AIbHUI KOMRIAEKM, Kyni-
Koeuil giodbusau

IMocTanoBka mpoGaeMHu. 3a OCTaHHE ACCATHIITTS CIOCTEPIraeThcs Oy-
PXJIUBHA PO3BUTOK BHCOKOTOYHOI 30poi (BT3) Tta 3aco6iB moBiTpsHO-
KOCMIYHOT po3BiAKHU. Sk HACNiOK Yy JIOKAJIbHUX BiHAX 301JbUIYETHCS KiJb-
KicTh BTpaT 3aco6iB npoTunoBiTpsHoi o6oponu (I1I110) Bixg BT3.

OpHi€r0 3 BaXJIMBUX CKJIAJIOBUX JKHBYYOCTI 3€HITHOI pakeTHOI 000pOHU
€ MaHEeBp 3CHITHUMHU PAKETHUMH HiIPO3iTaMH.

IHTEeHCUBHICT MaHEBpY 3eHITHHUX pakeTHuX komiuiekciB (3PK) 3a
OCTaHHIH Yac y BOEHHUX KOH(QJIIKTaX CYTTEBO 3pocia. Tak, SKIIO MiJ dac
BifitHn y B’etHami 3PK 3gilicHIoBanm y cepeHOMY OJAMH MaHEBpP B MicSIb
[6], To mix uac omeparii 06’ eqHanux 30poiinux cun HATO y IOrocnasii 3e-
HITHAa pakeTHa 4acTHHa cepOChKOro IOJKOBHHMKA 30jTaHa, sika 30una F-117,
3a o0y 3ailicHOBaNa MaHeBp 3 BUKOHAHHIM Mapiny 1o 120 — 150 km [4].

AHagi3 ocraHHix nociaigxenp i myOuaikaniii. Manesp 3PK cepennpoi
JaIbHOCTI y BijoMiit mitepatypi [3] po3risnaerscs y HiYHUN yac abo B yMoO-
Bax moraHoi BuaumocTi. OHaK ciiJ BpaxoByBaTH, IIO BTpara dacy (04iKy-
BaHHsS TEMHOTO 4acy /J00HM) y BiZHOBJIEHHI 3€HITHOI pakeTHOI 00OPOHH MOXKe
MPUBECTH IO TOTO, LIO MPOTHBHUK 3MOXXE BHUKOHATH 3ajady Ta 3HHUIIUTH
00’€exTH 1 BifichbKa, 0 TPUKPUBAIOTHCS.

VY cBolo uepry npu 3iHCHeHHI MaHeBpy y cBiTinii yac nobu 3PK nerko Bpa-
3nmuBuid. ToMy HEOOXimHO mepeadadynTH KOMIUIEKC 3aXOMiB 3 IMiJABHINEHHS HOTO
)KuBydoCTi. OIHIEIO 13 CKJIAJOBUX ILOTO KOMIUIEKCY TOBHHHA OyTH MiATrOTOBKA
0c0o00BOTr0 CKJIaly 1 TEXHIYHHMX 3aC00iB 10 BUMYLICHOTO, PAllTOBOIO PO3rOPTAHHS
3 Maplly Ipy OTPUMaHHi CUTHAITYy PO no4aTok HajapoTy 3ITH nporuBHuKa.
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®opmyaoBaHHs misel crarti. Po3poOka ocHOBHMX HamlpsIMKIiB 3abesre-
YeHHsI €(EKTUBHOCTI acpO30JILHOTO, PaioNoKalifHOro, paJioTEXHIYHOTO MAacKy-
BaHHA camoxinHoro 3PK B ymMoBax panToBOro BUMYIIEHOTO PO3TOPTaHHSA 3 MapIy
Ta MiATOTOBKH 0COOOBOTO CKIIAy 0 BUKOHAHHS 3aXO0iB IHOTO 3a0e3MeYeHHS.

Buksiag ocnoBHoro martepiaay. J{ns 3ailicHeHHS Mapuly y CBITIMH 4dac
n00M 3 METOIO BiIHOBIICHHS MOPYIICHOI 3€HITHOI pakeTHOI 000 pOHU MOBUHHI
OyTH cremiaJbHO MiATOTOBJIEHI Ta 3a0e3medeHi BciM HeoOXiTHIM 3eHIiTHI pa-
KeTH1 nuBi3ionn (3paH). IliAroToBKa 10 Mapmly BKJIIOYA€E eTal MJIaHyBaHHS.
[Ipu nynanyBaHHI HayanbHUK IITa0y 3pAH HA MiJACTaBi pIIIEHHS CTapIIOTO
HayaJbHUKA MOBUHEH BU3HAYUTH A0 HACTAHHS TEMHOTHU:

— 3a/1aHi (HOB1) OCHOBHY, 3allacHy Ta OMaHHY IO3ULIi 3pJIH;

— MapuIpyTH BUCYBaHHS JI0 HUX;

— MaKCHMAallbHO MOXJIHBY KiJBKICTh MIMITHOK MICIEBOCTI IJISI PO3TOp-
TaHHS 3pAH y OOWOBHI MOPSAOK Ta HAHECTH iX HAa poOOUy KapTy Ha BCHOMY
MPOTSI3i MapUIPYTY;

— BU3HAYUTHU MOBHUH a00 CKOPOUYEHUI CKIIad KOJOHU,

— CKJIaJl OMaHHUX KOJIOH (HE MEHIIE TPhOX) 3 BKJIIOYEHHSAM IO HHUX Ma-
LIMHY 13 3ac00aMK MacKyBaHHS Ta BKa3aHHSM JIJSHOK MICIEBOCTI OMaHHOTO
pPO3TOpPTaHHS Ta MacKyBaHHs, JJIs 4oro Tpeba maTh KOMIUIEKT imirtamii 3PK
Ha OMaHHIH MO3MULII i TpaHCTIOPTHI 3aco0w;

— pO3paxyHOK MOTPiOHHUX 3ac00iB Ta 0COOOBOTO CKIIATY.

PosrnssHEMO MOPSIOK pO3paxyHKY MOTPIOHMX MaTepiaJbHHUX 3aco0iB Ta
0co00BOTO CKJIay JUISl A€PO30JILHOTO MAacKyBaHHS.

VY cknax, AIK OCHOBHOI TaK i OMaHHOI KOJOH Oyle BXOIUTH JIOAATKOBO
Bl MamuHu (MamuHa i3 3aco0aMu MacCKyBaHHS Ta B3BOJOM MEPEHOCHHUX 3€-
HITHO-PaKETHUX KOMILUIEKCIB).

3aco0n MacKyBaHHS BKJIIOYAIOTh:

— 3aco0H aepo30JeyTBOPEHHS (AMMOBI IIAIIKK) JJIS Bi3yaJlbHOTO Ta Jia-
3epHOT0 MacKyBaHHS;

— 3aco6u imitamii 3PK Ha mo3umii, MeTarizoBaHi pe3WHOBI HaJyBHI Ma-
KETH /Il OMaHHUX MO3UIiH i 3aco0n TpaHCIOPTyBaHHS;

— JDKepesia OMaHHOTO BUIIPOMIHIOBaHHS (€JIEKTPOMArHiTHI TeHEPaTOPH);

— IITaTHI MaCKyBaJlbHi KOMILJIEKTH.

PosrnsiHeMO NOpPsIOK pO3paxyHKy MOTPIOHMX AMMOBHX 3aco0iB. Sk Biomo
[1] mnst mackyBanus Bix 3ITH mpoTHBHHKA HEOOXIMHO 3aKPUTH AMMAMHU ITUIOILY
MPHUOIM3HO B JIECATH pa3iB OIMBIIY HiIXK OCHOBHA Ta OMaHHA IMO3HIIT 3pIH.

J1st aepo30JbHOTO MAacKyBaHHS ILIOIII PO3MIpOM OJUH KiJIOMETp KBal-
paTHU HEOOXiJHO BCTAHOBHUTH Ha Il MIJSHII MICHEBOCTI JUMOBI MIANIKH,
Tak mo0 Ha CTOPOHI, NMEPNEeHAMKYISIPHIA 10 HampsAMKy BiTpy (ppoHTaibHA
CTOpPOHA), MAMKK Oy pO3MIIeHi 3 IHTEpBaJIOM M)XK HUMH Y BiJITOBITHOCTI
3 Tabu. 1.
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Tabnuus 1
Po3paxyHoK mOoTpiOHUX TUMOBHX 3ac00iB

THun wamku JIM 11, IMX 5, ICX 15 | BAMI 15, YT [BJII 5, B 5X
InTepBan nmo GpoHTY, M. 30-40 40 - 50 60 — 80

JucTtaHnis MiX AmKaMy B MIMOUHY (110 HalpSIMKY BiTPY) BU3HAYa€Tb-
Csl BUXOASYH 13 MBUIKOCTI BiTPY 32 HOPMYIOI0

d =V, (taepoxyt _tpo3mp.) )
ae Vi, — WBHAKICTb BITPY B M/C; taepoayy — 9AC aCPO30JICYTBOPCHHS B C;
tposrop. — 4aC PO3TOPSIHHSL WAIIKH, puban3HO 30 .

TpuBanicTs a€p0o30JeyTBOPEHHSI TUMOBHUX IIALIOK HaBeJeHO B Ta0I. 2.

Tabnuus 2
TpuBanicTh acp030JICYTBOPECHHS JUMOBHUX IANMIOK
Tun mamku | JAM 11, IMX 5, VI BAUI 15,
TToka3Huk BJII 5 JICX 15
Tpuanicts aepo3o- 5_7 8- 10 15 _ 17
JICYTBOPEHHSI, XB.

IMoTpiOHA KiNBKICTh AUMMOBHX HIAIIOK JUIS MacKyBaHHS IiJISHKHU MicIle-
BOCTI OJIMH KiJIOMETp KBaJAPAaTHHI BU3HAYAETHCS 32 (HOPMYJIIOIO

(1000 1000} T
N=| —- ,
1 d taepoxyt
Je 1 — iHTepBal PO3MIllEHHs Aok B M; d — AUCTAHIlsI MK IAlIKaMUA B M; T —
9ac 3aKPUTTS AUITHKH MiCHEBOCTI Y XB.; tyeposyr. — 4AC A€EPO30JIEYTBOPEHHS Y XB.

J s 3py9HOCTI BUKOPUCTAHHS NOLIUIBHO BCi AaHI JUIS 3aKPUTTS JUISHKA
MICIIEBOCTI ILIOIIEI0 OJHMH KiJIOMETp KBalIpaTHHil Ha yac 10 20 XBHIWH 3BecC-
T B Tabnuio (tadn. 3). [Ipu po3paxyHKy moTpiOHOT KiTBKOCTI 3ac00iB aepo-
30JbHOTO MacKyBaHHs moTpioHo Maru 10% 3amac Bix 3aranpHOi KiJIBKOCTI
3ac00iB MacKyBaHHS.

Tabnuus 3
JaHi 11t aep030JIbHOTO MAaCKyBaHHS MO3UIIT

Twun mamku BJLI 5,
M 11 | IMX 5 | ACX 15 | AL 15 BT 5X VLI

[TapameTpu

Turepaz, m 30-40 | 30-40 | 30—40 | 40-50 | 60—80 | 4050

Auctanuis npu 135 — 195|135 — 195|435 — 495|435 — 495|135 — 195|225 — 285

V =0,5 m/c
KinpkicTs mamox 366 — 988|366 —988| 67 — 102 | 57 — 77 |216 — 494|140 — 222
YucenpHicTh 0/C 25 25 12 10 15 12
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[Ipu BuaineHHI TpaHCIIOPTHUX 3ac00iB HEOOXIHO BPaXxOBYBATH MOXKJIHU-
BOCTI TPaHCIOPTHUX 3ac00iB M[0J0 MEpPEeBE3CHHS HEOOXiMHOI KITBKOCTI TH-
MOBHX INamok (Tadi. 4).

Tabmums 4
MoXJIUBOCTI TpaHCIIOPTHHUX 3aC00iB
IIOJI0 MTePEeBE3CHHS 3aC00iB aepPO30ILHOI0 MACKYBAaHHS
Tun mamku BJILI BJIILII 5 A%
Tp. 3ac. IM11 | IMX 5 | ACX 15 ?5 EI)[IHI 55’( H)II
3iJ1-131 1280 1170 400 70 70 192
3iJ1-130 1440 1320 450 100 100 216
Ypan-375H 1440 1200 476 100 100 360
Kamaz-5320 1840 1520 600 130 130 460
Ipuuen 2-ITH-2 648 528 204 45 45 160

Aue cmig BpaxoByBaTH, IO NPH BUKOPUCTAaHHI AMMOBHX IIAIIOK 3 YacOM
ropiHHA 5 — 7 XBWJIMH HEOOXITHO MiAMATIOBATH INANIKA B YOTUPU YEPTH, TOOTO
[IAIIKA MOTPiIOHO PO3CTABIATH IO YOTHPHU INTYKH. B 1IbOMy BHUMIAnKy ocoOoBuit
ckiag Oyze BiABOIIKATHCS Ha MiATATIOBaHHS MIAIIOK Ta HE MOXKE OyTH BUKOPHC-
TaHui y ckianai pospaxyski [I3PK. ToMmy mouinsHO y 3B 53Ky 3 MaJlOI0 YHCEI b-
HICTIO IITATy 3pIH BUKOpHUCTOBYBaTH mramku tumy b/II-15 abo ACX-15.

Ha oMaHHHX MO3HUIIsSX MTATHAMH MacKyBaJIbHUMH 3aC00aMHU MOXKYTh
MacKyBaTHCs KyTKOBI BijOWBa4i ab00 MHEBMATHYHI MaKETH, SIKi IMITYIOTh
enemeHTH adbo 3PK B minomy.

Jis MacKyBaHHS THMYAacOBOi i3 TPhOX OMAaHHUX IO3WIIN BiJl pallioioKa-
idHOI PO3BiIKH MPOTHBHHUKA HEOOXITHO BHKOPHUCTOBYBATH ITHEBMATHUYHI Make-
TH, sIKI pO3TJISIHYTO B [2, 5], a00 kyTKOBI BinouBayi tuny "OMY” un YT OJI”.

PosristHeMO MOpSAOK po3paxyHKY MOTPiOHOT KITBKOCTI KYTKOBUX BigOWBa-
giB. [{ns imitamii ogaiei 6orioBoi Mammuan 3PK HeoOXimHO 3 mTYKH KYTKOBHX
BimouBauie "OMY”. Jlns imitauii mig qumamu 2-3 3PK HeoOximuno 50 — 60 kyT-
KoBHX BimOuBauiB tumy “OMY”. OCKiJbKH BOHH IMOCTA4YalOThCs y BiHChbKa B
skax 1mo 20 mTyk HeoOXiJHO Ha MAIlMHY 3 TUMOBHUMH IIAIIKaMHU TaKOX 3aBa-
HTQXWUTH 3 SIIUKa KyTKOBUX BinOmBaduiB. Po3MimeHHS KyTKOBHX BigOWBadiB HA
MiCIIEBOCTI TOBUHHO BiJMOBiAaTH po3MilieHHI0 600iioBuX 3ac06iB 3PK.

Jl1s BCTaHOBJICHHST KYTKOBUX BigOMBadiB HEOOXITHO BUALIUTH TPH - YO-
THPH BifICHKOBOCITYK0OO0BIIS.

3a 4ac MOCTaHOBKM JAMMOBOTO MACKyBaHHS IMPOBOJMTHCS MaCKyBaHHS
mTaTHUMU MackyBaiabHUMHU Komiuiektamu tuny MKT, MKC, "IIHATEP” ta
iHmuMu. [Ipu npomy s 3MeHIIEHHS e(eKTUBHOI BiONBao4oi moBepxHi 00-
HOBHX MalIWH MOKYTh BUKOPHUCTOBYBATHCS PaIiONOTINHAOYI HAKHIKH [2].

Jlns BBeAeHHS MPOTHBHHWKA B OMaHy Ha OCHOBHIW IMO3UIT MOXHa poO3-
MIIIyBaTU HE MPHUKPUTI JUMaMH KyTKOBi BimOuBaui. [us imiTaiii y ckiaj
OMaHHHMX KOJIOH MOXYTb BKJIIOYATHCS ITycKOBi ycraHoBku crnucanux 3PK. 3
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OMaHHUX IMO3UINH MOIIIBHO M0 KOMAaHJi MPOBECTH MyCK CIUCAHUX PaKeT i pa-
KET 3aCTapiiuX 3€HITHUX PAKETHUX KOMIUICKCIB. KibKiCTh MAllUH B OMaHHUX
KOJIOHaX MOXe 301IbIIYBAaTHCS 32 paxXyHOK OYKCHPOBKH MPHUYEIIB 3 KyTKO-
BMMH BinOnBauyaMu a00 3 MHEBMAaTHYHUMH MakeTaMi. Ha OMaHHHX MMO3MIUSAX
MMOBUHHI BMUKaTHCA IlepeaBadi, ki iMiTyoTs curaanu PITH.

3 BHIIEHABEIECHOTO OYEBUIHO, IO ISl YCIIIIHOIO BUKOHAHHS BCHOTO
KOMIUIEKCY 3aXO0/iB HEOOXiJHO JOMAaTKOBO MPUAABATH 3pIH MiApo3xain Ooio-
BOr0 3a0€3MEUeHHs, SKUU BKIIOYAE IO CBOrO CKJIAAy MiAPO3Ain Oe3mocepe -
wporo npukputTsa (II3PK, 3VY-23) ta migposain iHxeHepHOro 3abe3nedyeHHS
(MacKyBanbHHUKH, IMITallisl XUTTEMISUIBHOCTI OMaHHUX IO3HUIiH), MO TOCUTH
npobiiemMaTu4HO B yMoBax pedopmyBanHs 30poitnux Cun Ykpainu, abo 3a
paxyHok 100% KOMILIEKTYBaHHs 3pJH BiHCHKOBOCIYXOOBLSMH 33 KOHTpaK-
TOM 1 MPOBEACHHS TPEHYBaHb [0 PO3TOPTAHHIO 3 MAapUIy MiJ HTPUKPUTTIM
JUMIB HE MEHIIE 5K ABa pa3H Ha piK.

BucHoBku. BHacniiok 00MexkeHOT0 00CATY CTATTI HE MOXKIIMBO JETalb-
HO PO3MJISIHYTH BCl MMUTaHHS, SKI MOXYTh BUHHUKHYTH IPU PO3TOPTaHHI 3 Ma-
pury miax mpuKpuTTAM guMiB. Llg mpobrema moTpedye MOOaiIbIIOTO JOOMpa-
moBands. Ha nmymky aBTOpiB HeoOximHO 3 koManayBaHHsM [IC Ykpainu Ta
IHIIMMH HAyKOBMMH YCTaHOBaMH PO3POOUTH IITATHHA KOMIUIEKT 3aco0iB
MacKyBaHHS 1 METOOWYHI peKOMEHAAIlil KOMaHAUpaM MigpO3ailiB Ta mTadaM
1010 TUIaHYBaHHS 1 MiATOTOBKH ocoboBoro ckiany camoxiguux 3PK mo ma-
pIIy Ta pO3TOpPTaHHA y ACHHUN yac 100u. HeoOXiaHO H0MaTKOBO PO3TISHYTH
Ta JETajbHO MPOAYMATH IMUTAHHS MAaTepialbHO-TEXHIYHOr0 3a0e3MeyeHHs,
PO3IIISIHYTH MOXJIMBICTH BUPOOHHUIITBA B YKpaiHi MHEBMATHYHUX MAKETiB Ta
JDKepesl OMaHHOT'0 BUIIPOMIHIOBAHHSI.
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