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2YKuTOoMUpCHKN BilicbKOBUI IHCTUTYT HauioHanbHOro asiaLiiiHoro yHisepcuTeTy, XKuTommup
*MTbBiBCHKNI IHCTUTYT CyXONYTHMX BiliCbK, JbBIB

AHAI3 MOXX/TMBOCTEI 3ACTOCYBAHHSA PAK ETHO-APTUJIEPINCBKIMX
NCEBAOKOCMIYHNX KOMIJIEKCIB NPV BEAEH HI
APTUNEPINCBKOI PO3BIAKWN

P03rnsaatoThes Cnocobu BUKOPUCT aHHs apTUNePiNCbKMX CUCTEM f151 3anyCKy NceBAoCyny THUKOBIX CUCTEM

CNoCTepe>KeHHsl, BUMOT Ta BNacTMBOCTI ix anapaTypu .

Kntoyosi croa: apTwnepiiicbka po3Bigka, NCEBAOCYMYTHUKOBA CUCTEMa, 30Ha Orisdy, PO3pisHioBa/bHA

34aTHICTb, (hoToanapaTypa.

BcTyn
Ha cborogHi cknaf pakeTHWUX BIiiiCbK i apTunepil
NPakTUYHO BiAMOBIAae MOKa3HUKaM, AKi BU3HAYeHi Yy
nepcrneKkTuBHIN Mogeni 36poiiHux Cun Ykpaitum 2015
poKy. To6TO, KifbKiCHe peqopmMyBaHHS pakeTHUX
BiliCbK i apTunepil 36poiiHnx Cun YKpaiHu 3aKiHYeHo, i

Ha CbOrofHi MOCTaE MWTaHHA LWOAO0 TX sKiCHOTO
PO3BUTKY.
HaliBaXnMBilUMMM  HanmpsiMKamMy  MOAANIbLLOrO

PO3BUTKY PaKeTHWMX BIlACbK i apTUNepii 3anMLLatoTbCS:

MPOBeAEHHS  OpraHisauiiHMX 3axogiB i3 MeTo
CTBOPEHHA Yy PaKeTHUX Bilicbkax i apTunepii
opraHisauyiiHmx  CTPyKTyp, fAKi 6 (YHKUiOHaNbHO
BINOBIJaM  XapakTepy — MOXMMBMX LI 3a

MpU3HaYeHHAM; po3pobKa i BTINIEHHS HOBKX CMNOCO6iB
60/10BOr0 3acTOCYBaHHA pPaKeTHUX BiliCbK i apTunepii
BiAMOBIAHO [0 Cy4acHUX YMOB 36poiiHOI 60pOTLOU;
BifnpaLoBaHHA  Cy4aCHOI  KOHLeNuii  BOrHEBOro
YPaXeHHA NPOTMBHMKA B ornepauisax i il npakTuyHa
peanizalis 3rigHO 3 EeKOHOMIYHUMWU MOX/MBOCTAMU
[lepXaBun; TeopeTUYHe OOrPYHTYBaHHA HOBUX (OpPM
BOTHEBOIO YPaXKEHHS; CTBOPEHHS €AMHOI METOAUKM
OnepaTMBHO-TAKTUYHUX  PO3paxyHKiB  nig  uac
MMaHyBaHHA BOFHEBOTO YP@XKEHHS MNPOTUBHMKA B
onepauii 3 nokanisauil (HelTpanisauii) 36poiiHoro
KOHMAIKTY.

Y  nepcnekTMBi  MNaHYeTbCA  MaTu  PakeTHi
KOMMAEKCK,  apTUMepiliCbKi  rapMati,  MiHOMETM,
BUCOKOTOYHI 60enpunacyk, po3BifyBasbHi KOMMIEKCH,
AKi CKOHCTPYOBaHi Ta BUroTOB/IEHI HA NigNPUEMCTBAX
YkpaiHu. Lle A03BOMMTbL 3HAYHO NIABULLUTA PEATUHT
YKpaiHu SK Aep)KaBu, WO pPo3pobse BacHi 3pasku
036POEHHS, NiABULMTY ePEKTUBHICTb PaKeTHUX BIiliCbK
i apTunepii Ta BOAHOYAC CKOPOTUTM X YMCES bHICTb 3a
paxyHOK  BMpOBapKeHHA  HaicyyacHilMX 3acobis
036p0oEHHSA Ta po3Bigkm [1].

3BaXaroun Ha Te, WO eteKTUBHICTb 3aCTOCYBaHH A
paKeTHO-apTUNEPINCbKNX  CUCTEM  BEMKOK  MipoH0
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BM3HAYAETbCA  AKICTIO  PesynbTaTiB  MpPOBeAeHHS
pO3BiKW, MOXHa BBaXaTW OfHWUM 3 aKTyalbHUX
HanpsIMKiB BAOCKOHANEHHS paKeTHO -apTUAepiicbKoro
036POEHHSA PO3BUTOK CUCTEM PO3BIJKN.

MocTaHoBKa npobnemu. B ymoBax CyvacHOro
6010 ycnix 60MOBKX Al 3aNeXNTb Bij €PEKTUBHOCTI i
NOBHOTW  iH(opMauii po3gigku. [Ona npoBefeHHs
pakeTHO-apTWU/EPINCLKOT PO3BILKM Ha CydaCHOMY eTani
MOXYTb  3aCTOCOBYBATMCA KOCMiYHi, aBiauiiiHi Ta
Ha3eMHi TeXHIYHi 3aC061 PO3BigKY.

MonepeaHs po3BifKa i BUABNEHHSA CTauiOHapHUX
uined, Wo  NigNAraloTb  YPaOXKEHHK,  MOXYTb
MPOBOAMTUCL 3aBYaCHO 3 BUKOPUCTAHHAM KOCMiYHUX
un asialiiHMX 3acobiB po3Bigku. [MepeBaramm UMX
CUCTEM € BWCOKa TOYHICTb, [eTalbHICTb | BenMKa
rMnéuHa  crnocTepexxeHHs. OfHaK  BUKOPUCTaHHIO
KOCMIYHMX Ta aBiauiiHMX 3acobiB [A1s  po3Bigku
PYyXOMUX Linein 6e3nocepegHb0 NpU MIArOTOBLi 4K
BeJEeHHI apTUNEepIiiCbKOro BOTHIO MEPELLKOAXAE pajg
00’€KTMBHMX (haKTOpiB, TOMY OCHOBHI 3ajadyi 3
PO3BiAKM Y LW Yac NOKMafaThCcA Ha Ha3eMHi 3acoom
PO3BiAKM NepesHbOro Kparo.

lonoBHa 3afjaya pO3BIAKWM MEPefHbOro  Kpawo
CKNIAJAeTbCa Yy CBOEYaCHOMY i TOYHOMY BW3HAYEHHI
MICLIEMONIOXKEHHS UM KOOPAMHAT Lineil. be3 uboro He
MOX/IMBE YpPaXKEHHS X BOTHeM apTuiepii Ta iHW1MK
BOTHEBMMM 3aC06aMK.

AHaniz ocTaHHIX focnifpkeHb | ny6nikayiii.
CborofHi icHye focutb 6arato crnoco6iB BU3HAYEHHS
KoopauHat uineil. KopoTkuii aHanis umx cnocobis 3
BUKNAAEHHAM TX mMepeBar | HeAonikiB HaBefeHo,
Hanpuknag, B [2].

CyuacHi 3acobu apTuiepilicbKoi pagionokayinHoi
PO3BiAKM, TaKi SIK CTaHLis Ha3eMHOI apTuiepincLKol
posgigkn CHAP-10 i Ti Mogudikauii, getanbHo
po3rnaHyTi B [3].

Y [4] aHanisyeTbcs aBTOMaTWU30BaHWIA 6GaraTo-
(DYHKLiOHaNbHNIA KOMMEKC PO3BIgKM 1 ynpaBiHHA
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BOrHeM apTunepii «3oonapk-1», po3pobneHnin HAI
«CTpina» (M. Tyna), L0 NPU3HAYEHWIA 411 BU3HAYEH HS
KoopauHat BOTHEBUX nosuuiin MPOTVBHMKA
(cTpinstoumx  MiHOMETIB,  apTwnepii, peakTUBHMX
CUCTEM 3aNiMOBOr0 BOTHIO 1 TaKTUYHUX PakeT) 3a
noCTpinomM (Nyckom) i Ha MiACTaBi OTPUMaHWX AaHWX
30i/iCHIOBAT KepyBaHHS BOTHEM BJlACHWX 3acobiB
npoTUail.

[Jyxe LiKaBOK Cy4aCHOH PO3PO6KOI0 € KOMMEKC
aBTOMAaTM30BaHOrO  ynpaBfiiHHA  BOrHem  1Y126
«KanyctHuk-b» (Pocis) [4]. BiH sBnse coboto
aBTOMaTM30BaHy cucTemy ynpasfiHHs (ACY) HOBOro
MOKOMIHHA 11 BWCOKOrO iHTE/IEKTYallbHOTO PiBHSA, LU0
3abesnedye B peaslbHOMY  MacwTabi  vacy
KOMMeKCyBaHHs 60/ 0BMX Nigpo3Ainis 3 ycima BUgaMn
fanekoi M GAVXHBOI po3BigKKM, MpuiioMm i 06pOBKY
[JaHnX Npo [ecATKW Uinei B iHTepecax peakTWUBHOI,
CTBO/IbHOI Ta& MiIHOMETHOI apTunepii.

AHani3 BMAiB i CrocobiB apTuNepilicbKoi po3Bigku
MOKasye, L0 [OCTaTHbOI, @ TUM Bifbll HALMMLIKOBOT ,
iHbopMauii  Ana  NPUAHATTA  pilleHb  KOMaHAHWM
CKNafloM Ha NoYaToK Ta B XOAi Be AeHHS 60/0BUX Aiil He
[0CTaTHbO.

OfHVM i3 BapiaHTiB pilweHHs Liei npobnemMun €
po3pobKa Ta BUKOPUCTAHHA A4/ MPOBEAEHHS PakeTHO-
apTWUNepINCLKOT PO3BIgKN MCEBLOKOCMIYHUX CUCTEM ,
NpU3HaYeHUX 415 PileHHs LOCWTb LUIMPOKOro CReKTp a
3aBfaHb, MOAIGHMX 40 3aBfaHb KOCMiYHMX CUCTEM.

Mig  nceBOOKOCMIYHOWO — cucTeMol  Byaemo
po3ymiTM [4] CYKYMHICTb  Y3rofpkeHo pfitounx i
(hYHKLiOHaIbHO MOB’A3aHMX Cy60p6iTanbHUX anapartis i
Ha3eMHUX TEXHIYHWX 3acobiB, MNPWU3HAYeHUX [A/1S

pilleHHA  UiNbOBMX  33afa4y i3 BUKOPUCTAHHAM
HaBKO/I03EMHOr 0 NPOCTOPY.
MpoTOTMNOM  NCEBAOKOCMIYHOI  cUCTEMU €

PO3PO6IEHNIA  fEPXKABHUM  KOHCTPYKTOPCbKUM  6tOpo
«JTyu» (M. Kuis) npoekT «Cokin» [7].

MpoekT «Cokin» — Le po3pobKa apTunepincLKoro
pakeTHO-KOCMIYHOTO  KoMMjekcy — cybopbiTanbHOro
MOHITOpUHTY ~ 3eMni.  OCHOBHMMM  efeMeHTaMm
apTUNEPINCLKOro PakeTHO-KOCMIYHOIO KOMMEKCY €:

MyckoBa YCTaHOBKa Ha 6asi 203-MM camoXxigHoi
rapmatn 2C7 «[1ioH»;

KOHTeNHep 15 NCeBLOKOCMIYHOro anapara Ha 6asi
aKTUBHO-PEaKT1BHOMO CHapaaa;

nceBAOKOCMiYHMIA anapaT (30HA) 3  LiSIbOBOMO
anapaTypoto, L0 CMYCKAeTbCA Ha NapaLuyTi;

3ac006y npuiAiomy LisboBOT iHdopMaLii.

MpnbnmsHa 6GanicTMyHa CcxemMa MOAbOTY TaKoi
CUCTEMW HaBefieHa Ha puc.l.

MocnigoBHICTb  OMepauiii Ta  OpiEHTOBHa  iX
TpUBaNiCTb y uaci MpyM MONbOTI nogaHi y Tabn. 1.
Mpubnn3Ha mMaca KOPUCHOTO BaHTaXY (30HA @) CKnajae
Bif 3 80 5 Kkr. AKWO B AKOCTI KOPUCHOrO BaHTaXy
BMKOPUCTaTW  CYYaCHWA  KOCMIYHWIA  KafpoBuit
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(hoToanapat i3 BMacHOK  pagioniHield  nepefadi
iH(hopMaLii, TO BXe uepe3 2 XB. MOXHa OTpPUMYBaTU
3HIMKM  MIACTWNAIOYOT  MOBEPXHi.  3Baxawunm Ha
OYpXMBWIA  PO3BUTOK HAHOTEXHOMOTIA Yy KOCMIiYHii
TEXHIUi peanisauis UbOr0 MNPOEKTY BXe He €
(haHTacTMKOM, AIK Lie 6yno paHille.

H
90

PoGoua
ainsnka

60

OHa OrNAAY N

3owa ornagy 1

Puc. 1. MpunbansHa 6anicTuyHa cxema nonboTy 30HA4a

Tabnmus 1
MocnigoBHICTL onepauili Ta X opieHTOBHa
TPUBANICTL Yy Yaci Npyn NoNLOTI

Ne Bucora, MocnifoBHICTb Hac
3/n KM onepauii BUK.,
XB.
| eTan NonboOTY (BUBIA)
1 Bing nosepxHi Moctpin 2
" | 3emni
2 Big 0 go 30-35 MoniT apTuUnepicbKoi
4acTWHU
3 bina 30-35 BMVKaHHS pakeTHOro
) [BUTYHa
4 Big 30 go MoniT pakeTHOI YacTUHK
" | 80-90
5 80-90 BifoKpeMieHHA rosoBHOT
4acTWHU
6 Big 80 go MMoniT ronoBHOT YacTUHK
" | 100-110
11 eTan nonboTy (CNycK)
7 Big 110 go 90 BinbHe nagiHHA,
) PO3KpUTTSA MapailyTa
Big 90 go Poboua ginsHka, 50
8. | mosepxHi 3emni | crtabinisayis Ta BMMKaHHA
LiNb0BOT anapaTypu

MOXKNNBOCTI
cuctem i3

MeTta cTaTtTi. [poaHanizyemo
KOCMIYHWUX  PaKeTHO-apTUepPiNnCbKmNX
BEAEHHS apTU/IEPICLKOT PO3BIAKM.

Mpn npoBefeHHI aHanizy NpUAMEMO HacTymHi
006MEXEHHS | LONYLLEeHHS:

3a 6a30Buin BapiaHT apTunepincLKoro
NCEeBLOKOCMIYHOrO  KOMIMJIEKCY — Bi3bMEMO  MPOEKT
«CoKifi», MakcMmanbHa poboya BMcOTa MignoMy 30HA a
ana gkoro H =90 km.

3a XapaKTepuCTUKM KafpoBOro (hoToanapara
Bi3bMEMO  TUMOBi  XapaKTEPUCTUKW  Cy4yacHOro
LncpoBoro otoanapata: po3mipu otonpuiimanbHol
matpuui «4/3’» — 18,0x135 mm, Ta «1/1,8"» -
7,2x5,3 MM;  (hoKycHa  BiACTaHb  (POTO06’€KTMBA
f = 2-5cm; 00’ekTVB 6yLemMO BBaXATU «ifileabHUM,
BM/IMB CMOTBOPEHb He BPaxXOBYEMO. 3a OCHOBHI
KpuTepil OLiHKX AKOCTi CUCTEMM Bi3bMEMO HaCTYMHi:
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— 30Ha Or/1A4Yy anapaTypy CNOCTEPEXEHHS;
— NPOCTOPOBY PO3Pi3HIOBA/bHY 34aTHICTb.

OCHOBHMIA MaTepian

MakcmMmanbHa 30Ha Ornsay, Ha fkili MOoXHa
crocTepiratM 3 BUKOPUCTaHHAM 30HAQ, 3a1eXWTb Bif
BMCOTM NOYaTKy pobOoYOi AINAHKW | XapakTepusye
rPaHNYHi reoMeTPUYHI MOX/IMBOCTI CMOCTEPEXEHHS 3a
noBepxHero 3emJii.

MakcmMmanbHa — 30Ha  Ornsgy
LIEHTPaNbHUM KYTOM Y max (PUIC. 2).

BU3HA4Ya€TbCA

Puc. 2. Bu3HaueHHs 30HK ornsigy 3oHay 3a hopmynoto [8]

% ®
R;+H
B JNHIAHNX OAWMHMLAX [AOBXWHOK AYrM Ha 3eMHil
NOBEPXHI:

Lmax =Wmax *Rs = (Olsn_Smax)' Rs, 2
fe R, — paaiyc 3emni; H — BucoTta nonsoTy 30H4a.

Mig 30HOK ornagy 3oHAa Oydemo posymitTu
CYKYMHICTb TOYOK Ha MOBEPXHi 3emni, fKi 30HL MOXe
crnocTepiraty i3 3afiaHoi BUCOTW. 30Ha OrNAAY 3a1eXnTb
He NuLle Bif BMCOTW, a I Bif KyTa ornagy & 60pToBoi
anapatypy. Y KyTOBKX Be/IMYMHAX

Wmax = arccos[

y =2 arcsin[w-siné]—é , 3)
R, 2
ab0 B NiHIAHNX 0AUHULAX
L =y -Ry=(05m-8)-R;. 4)

IHLWIMM BaXX/IMBMM NapamMeTpoM € OrNAAO0BICTb, Mif
AKOK PO3YMIKOTb NAOLLY AiNAHKM, WO 3HIMAETLCA
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Sor =m-H-tg%y. (5)

[ns  npsAMOKYTHOI  (hoTonpuiiManbHOI  MaTpuLL
30HA4a OrnAgoBicTb 6yge fABASTM COBGOK MPOEKLit0
NAOLWi NPAMOKYTHWUKA Ha 3eM/t0 | MoXe ByTu oLuiHeHa
AK

Sor =Ln Lan. (6)
Je Lp Ta Lnn — BiANOBIAHO MO3A0BXHA Ta nonepeyHa
LUMPUHA CMYT U OFNsAY.

Mig  po3pi3HIOBa/IbHOK  34aTHICTIO  Gyaemo
PO3YMITW PO3MIpU HaMEHLUNX efIeMEHTIB abCONOTHOT
Mipu, SIKi MOXHa PO3PI3HWUTK Ha 3HIMKY [9].

OCKiNbKN MeTO CTaTTi He € TOYHe BU3HaYeHHs
PO3pi3HIOBa/IbHOT 3[4aTHOCTI KOHKPETHOro MPUCTPOO B

KOHKPETHMX  yMOBax  3acTOCyBaHHf, TO  npwu
po3paxyHkax BMKOPWUCTAEMO HabavdkeHi hopMmynn ans
po3paxyHKiB 6e3 BM3HAYeHHA (YHKUiT nepegaui
moaynauii.

Hexaii Ha noBepxH 3emni HaknageHa Mipa
OAVMHWYHOrO  KOHTpacTy.  OCKiNbKM  AMOBIPHICTb

TOYHOr0 rnonafaHHA MiHii Mipy Ha niHil0 nikcenis
matpuyi  6aM3bka [0 Hyns, TO Y  HabBAMKeHUX
po3paxyHkax BBeAeMO KOeiLieHT CTaTUCTUYHOro
ycepefiHeHHA 1,5, CYTHICTb SIKOro nonsrae y Tomy, Lo
[N15 Big0BpaXKeHHS KOXHMX ABOX NiHIA Mipn (YOpHOI Ta
6in107) HeobXiAHO TpW PAAW NiKceniB..

TakuM YMHOM, 3HaK0UM PO3MIP Kaapy, po3paxyemo
Tenep MakCMManbHO MOX/MBE PO3PI3HEHHA B NiHIAX
matpuui - QoTonpuiiMadis  Ta  NpUBAM3HI  PO3MipK
efleMeHTapHUX (hoTompuiiMadiB MaTpuyi Anis  pisHoi
KiNbKOCTI enemMeHTIB MaTpuL,i. Pe3ynbTaTyi po3paxyHKiB
Ans otonpuiimanbHOT MaTpuui «4/3"» Ta «1/1,8”"»
HaBefeHi B Tabnmuax 2 i 3.

Y uux  Tabnumuax  HabnwKeHi  po3mipu
e/leMEHTapHOr0 npuiiMaya nofaHi 6e3 BpaxyBaHHS
KpoKy npuiimadiB. JTiHiHY po3pi3HIOBa/IbHY 34aTHICTb
[N CUCTEM CMOCTEPEXEHHS Y MEepLLIOMY HabMKeHHi
MOXHa BU3HauMTK 3a opmynoio [7]

H
R= fry )

Ons (hoToanapatypu re BM3HaYaETbCA
XapaKTepucTUKaMi NAiBKM i 06’€KTMBA SIK KiNbKiCTb
NiHIA B 1 MMm. [ns mMaTpuuHmMX (oTonpuiimadis 1/
MOXE po3rnagatmcs  fK  po3Mip  efeMeHTapHoro
npuimaya, 70670 |l = 1/re.

PesynbTaT  po3paxyHKiB,  MpOBeAeHMX  3a
thopmynamm (1-7), nogaHi B Tabnmusax 4-6 gna matpuui
«4/3"’» Ta Tabnunuax 7-9 ans matpuui «1/1,87’».

Y uyux Tabnmuax RT - TeopeTmyHa Ta RP -
HabnvxeHa O peanbHOI NMPOCTOPOBI PO3pPi3HIOBa/bHI
3[aTHOCTI.
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Tabnmuga 2
[ns poTonpuiimanbHol MaTpuLi «4/37"»
Po3mip Kagpy npu [paHnyHe HabnwxkeHi po3mipun EKBiBaneHTHi po3mipn
Meranikceni 4:3 nikcenis PO3pi3HEHHA enemMeHTapHoro enemMeHTapHoro npuiimaya ans
(HabnKeHo) (B niHigx nikcenis) npuinMayda (MKM) rPaHNYHOr0 PO3Pi3HEHHS (MKM)
3 1500 x 2000 1000 x 1333 9 13,5
4 1700 x 2350 1134 x 1566 7,94 11,5
5 1900 x 2600 1266 x 1733 7,1 10,4
8 2450 x 3250 1633 x 2167 5,51 8,3
Tabmmusa 3
Ansa goTonpuiimanbHoi MaTpumui «1/1,8°»
Po3mip Kagpy npu ["paHnyHe HabnwxeHi po3mipu EkBiBaneHTHi po3mipun
Meranikceni 4:3 nikcenis PO3Pi3HEHHS eneMeHTapHoro efeMeHTapHoro npuiimaya ans
(HabnKeHo) (B niHigx nikcenis) npuiimayda (MKm) rPaHNYHOr 0 PO3Pi3HEHHS (MKM)
3 1500 x 2000 1000 x 1333 3,6 5,4
4 1700 x 2350 1134 x 1566 31 4,6
5 1900 x 2600 1266 x 1733 2,8 4,1
8 2450 x 3250 1633 x 2167 2,2 3,3
Tabnuua 4
Ons maTpuui «4/37"»
H, Limax, Anaf=2cm Anaf=5cm
KM KM Po3mipu 30HM ornagy, Km OrnaaoBicTb, KM® | PO3Mipn 30HM Ornsgy, KM OrnsoBicTb, KM?
90 1065 102,5x68,84 7056,1 33,52x24,76 829,96
80 1004 91,02x61,17 5567,7 29,79x22,01 655,86
70 940 79,56x53,50 4256,5 26,06x19,26 501,92
60 871 68,12x45,83 3122 22,34x16,51 368,83
50 795 56,71x38,18 2165,2 18,61x13,75 255,89
40 712 45,32x30,53 1383,6 14,89x11,00 163,79
30 617 33,96x22,88 777 11,17x8,25 92,153
20 504 22,62x15,25 345 7,44x55 40,92
10 356 11,30x7.621 86,1 3,721x2,75 10,233
5 252 5,64x3,81 21,5 1,86x1,375 2,56
1 113 1,13x0,761 0,86 0,372x0,275 0,102
Tabnusa 5
Lns matpuui «4/3”’» thokycHa BifcTaHb f=2cm
H, MaTtpuuga 3 M Matpuug 4 MMM MaTtpuuga 5 MM MaTtpuuga 8 MM
KM Ry, M Rp, M Ry, M Rp, M Ry, M Rp, M Ry, M Rp, M
90 40,5 68,7 35,7 51,75 31,95 46,8 24,8 37,35
80 36 54 31,76 46 28,4 41,6 22,04 33,2
70 31,5 47,25 27,79 40,25 24,85 36,4 19,285 29,05
60 27 40,5 23,82 34,5 21,3 31,2 16,53 24,9
50 22,5 33,75 19,85 28,75 17,75 26 13,775 20,75
40 18 27 15,88 23 14,2 20,8 11,02 16,6
30 13,5 20,25 11,91 17,25 10,65 15,6 8,265 12,45
20 9 13,5 7,94 11,5 7,1 10,4 5,51 8,3
10 4,5 6,75 3,97 5,75 3,55 5,2 2,755 4,15
5 2,25 3,375 1,985 2,875 1,775 2,6 1,377 2,075
1 0,45 0,675 0,397 0,575 0,355 0,52 0,275 0,415
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Tabnuus 6
[ns maTtpuui «4/3”"» hoKycHa BifcTaHb f=5cm
H, MaTtpuug 3 MMM Matpuug 4 MMM Matpuug 5 MMM Matpuug 8 MIM
KM Ry, M Rp, M R, M Rp, M Ry, M Rp, M Ry, M Rp, M
90 16,2 24,3 14,3 20,7 12,78 18,72 9,92 14,94
80 14,4 21,6 12,7 18,4 11,36 16,64 8,82 13,28
70 12,6 18,9 11,12 16,1 9,94 14,56 7,714 11,62
60 10,8 16,2 9,53 13,8 8,52 12,48 6,612 9,96
50 9 13,5 7,94 11,5 7,1 10,4 5,51 8,3
40 7,2 10,8 6,352 9,2 5,68 8,32 4,408 6,64
30 5,4 8,1 4,764 6,9 4,26 6,24 3,306 4,98
20 3,6 54 3,176 4,6 2,84 4,16 2,204 3,32
10 1,8 2,7 1,588 2,3 1,42 2,08 1,102 1,66
5 0,9 1,35 0,794 1,15 0,71 1,04 0,551 0,83
1 0,18 0,27 0,159 0,23 0,142 0,208 0,11 0,166
Tabnuga 7
[ns matpuyi «1/1,8""»
H, | Lmax Ona f=2 cm Ona f=5cm
KM KM Po3Mipv 30HM ornsggy, KM OrnagoBicTb, KM” Po3mipu 30HM ornagy, Km OrnafoBicTb, KM*
90 | 1065 33,52x24,29 814,2 13,039,568 124,67
80 | 1004 29,79x21,59 643,17 11,58x8,504 98,48
70 | 940 26,06x18,89 492,27 10,13x7,441 75,38
60 | 871 22,34x16,19 361,68 8,69x6,378 55,42
50 | 795 18,61x13,49 251,05 7,24x5,315 38,48
40 | 712 14,89x10,79 151,43 5,79x4,252 24,619
30 | 617 11,17x8,1 90,477 4,343x3,189 13,85
20 | 504 7,44x5,4 40,18 2,86x2,126 6,08
1 356 3,721x2,7 10,05 1,448x1,063 1,54
5 252 1,86x1,349 2,509 0,724x0,531 0,384
1 113 0,372x0,27 0,1 0,144x0,106 0,015
Tabnus 8
Lns maTtpuui «1/1,8”'» hokycHa BigcTaHb f=2 cm
H, Matpuug 3 MIN MaTtpuuga 4 MI MaTtpuuga 5 MI MaTtpuuga 8 MI
KM Ry, M Rp, M Ry, M Rp, M Ry, M Rp, M Ry, M Rp, M
90 16,2 24,3 13,95 20,7 12,6 18,45 9,9 14,85
80 14,4 21,6 12,4 18,4 11,2 16,4 8,8 13,2
70 12,6 18,9 10,85 16,1 9,8 14,35 7,7 11,55
60 10,8 16,2 9,3 13,8 8,4 12,3 6,6 9,9
50 9 13,5 7,75 11,5 7 10,25 5,5 8,25
40 7,2 10,8 6,2 9,2 5,6 8,2 4,4 6,6
30 5,4 8,1 4,65 6,9 4,2 6,15 3,3 4,95
20 3,6 5,4 31 4,6 2,8 4,1 2,2 3,3
10 18 2,7 1,55 2,3 1,4 2,05 1,1 1,65
5 0,9 1,35 0,775 1,15 0,7 1,025 0,55 0,825
1 0,18 0,27 0,155 0,23 0,14 0,205 0,11 9,165
Tabnmusa 9
Ana matpuui «1/1,8”» hokycHa BifcTaHb f=5cm
H, Martpuug 3 M1 MaTtpuug 4 MI MaTtpuuga 5 MI MaTtpuug 8 MI
KM Ry, M Rp, M Ry, M Rp, M Ry, M Rp, M Ry, M Rp, M
90 6,48 9,72 5,58 8,28 5,04 7,56 3,96 5,94
80 5,76 8,64 4,96 7,36 4,48 6,72 3,52 5,28
70 5,04 7,56 4,34 6,44 3,92 5,88 3,08 4,62
60 4,32 6,48 3,72 5,52 3,36 5,04 2,64 3,96
50 3,6 54 3,1 4,6 2,8 4,2 2,2 3,3
40 2,88 4,32 2,48 3,68 2,24 3,36 1,76 2,64
30 2,16 3,24 1,86 2,76 1,68 2,52 1,32 1,98
20 1,44 2,16 1,24 1,84 1,12 1,68 0,88 1,32
10 0,72 1,08 0,62 0,92 0,56 0,84 0,44 0,66
5 0,36 0,54 0,31 0,46 0,28 0,42 0,22 0,33
1 0,072 0,108 0,062 0,092 0,056 0,084 0,044 0,066
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3 aHanisy HaBefeHWX pe3ynbTaTiB MOAeNtoBaHHSA
BUMN/IMBAE, WO BMKOPUCTAHHA CYy4acHWUX LMHPOBUX
(hoToanaparis, HaBiTb He afanToBaHWX CreyiaibHO [0
piLleHHs 3ajay PO3BiAKM, LIiNIKOM MOX/MBE Ha BUCOTAX
[0 10 Km.

OTpumaHa gnis BMcoT 40 10 KM po3pisHiOBasibHa
3patHicTb nNpu f= 5 cm [03BONSE po3ni3HaBaTV HaBiTb
[Oo okpemoro congata. Cnif 3Baxatym Ha Te, WO
OTPUMaHi  pesynbTaT¥  OLiHKM  PO3Pi3HIOBASIbHOI
30aTHOCTI  NpMGAM3HI | He BPaxoBYWTb  HU3KY
LWKigMBMX (haKTopiB, AKi HEraTMBHO BM/AMBAlOTb Ha

3HIMOK: BMAMB aTMOC(EPM, TPEMTIHHA 3HiIMasbH Of
CUCTEMMU TOLLO.
[nsa  pilleHHa 3agay  po3BigKM  HEobXigHO

BUKOPWUCTOBYBATU 06’€KTMBW 3 JOBIMM (DOKYCOM 5 CM i
GinblLue.

BuncHOBKM
Takum YNHOM, e(DEKTI/IBHe nnaHyBaHHA Ta
3aCTOCYBaHHS PaKeTHO-apTM/IEPIACbKOTO  030POEHHS

BMMaratoTb SIKICHOro po3BifyBasbHO -iH(popMmaLliiHoro
3abe3neyeHHs, WO MOXe A0CAraTUCS NnLLEe 3a PaxyHoK
iHTerpauii B €AWHWX aBTOMATWU30BAaHWX CUCTEMAX
Pi3HMX 3ac06iB PO3BIAKYM, YPaXKEHHS Ta YNpPaBNiHHS.
EheKTUBHICTb BefjeHHS apTWepiiicbKoi po3Bigku

MOXe 6yTM 3HauyHO nigBuleHa 3a  paxyHoK
BMKOPUCTaHH B  AKOCTI  [JOAATKOBOrO  [Kepena
iHopmaLii  pakeTHO-apTUMEPIACBKUX  KOCMIYHMX
KOMIM/IEKCIB.

BrKOpWCTaHHS pakeTHO-apTUAEPICbKMX KOCMiY-
HUX KOMIMJIEKCIB, MPOTOTUMOM AKX € NMPOEKT «COoKin»,
L1191 BeleHHA apTUNEePIicbKOi PO3BigKM MOX/IMBE, OAHAK
npy LbOMY [OLiNbHO KOperyBaTu BWUCOTY BWBEAEHHSA
30HAa (He 6inbLlue 10 Km).

ApanTayis  TakMx  CUCTeM A0  BefeHHs
apTWepiicbkol  po3BiAKM  NoTpebye  nofanbLumx
[LOCNiIKEHb.
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AHAN3 BO3MOXXHOCTEN NMPUMEHEHWSA PAKETHO-APTVI]'LI'IEPI/I?ICKI/IX MCEBA OKOCMUYECKMX
KOMIJIEKCOB NPV BEAEH N APTUNTNEPUNCKOW PA3BEAKN

O. M. Malwwukos, I. B. MNyneko, B. O. Uymakesuy
PaccmaTpuBatoTca cnocobbl UCMONb30BAHWA apTWNEPUACKUX CUCTEM ANs 3anycka MCeBAOCMNYTHUKOBbIX CUCTEM

HabnofeHns, TpeboBaHUs 1 CBOVCTBA UX annapaTypsbl.

KntoueBble cnosa: apTwuanepuiickas passeaka, Ncesaocny THUKOBAs cUCTeMa, 30Ha 0630pa, M3bMpaTenbHas Cnoco6HOCTb,

thoToannapaTypa.

AN ANALYSIS OF POSSIBILITIES OF APPLICATION OF ROCKET-ARTILLERY PSEUDOSPACE
COMPLEXES IS DURING THE CONDUCT OF ARTILLERY RECONNAISSANCE

O. A. Mashkov , 1. V. Puleko, V. O. Chumakevich
The methods of the use of the artillery systems for the launch of the pseudosatellite systems of surveillan ce, requirements

and properties of their equipment are examined.

Keywords: artillery reconnaissance, pseudosatellite system, surveillance zone, ability to distinguish, photoequipment.
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